AHHOTALUS
padoueii mporpaMMbl JUCHUIIHHBI
WHocTpaHHBIN A3BIK

1. O6mas TpynoemMKocTh (3.¢./ uac): 9/324.
2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHONH NPOrpaMMbl
Huctumnmaa HOCTpaHHBIH SI3BIK» OTHOCUTCS K 6a30B0if yacTu 010ka 1 JIUCIUIIIIHE (MOITYITH).
JucnuruimHa 6a3upyercsi Ha Kypcax IMKIOB 001eo0pa3oBaTesbHbIX ucuuiuing: [Icuxonorus u Kynbsryposorus.

3. I_le.m, H 3a1a4Y1 U3yIYECHUHA TUCHUIITINHbI

Lenvto oucyunnune snsercs GopMUpoOBaHUE CIIOCOOHOCTH K KOMMYHHKAIMU B YCTHOW M MUCBMEHHON (hopMax
HA MHOCTPAHHOM SI3bIKE JUTS PEIICHHUS 33724 MEXIIMYHOCTHOTO U MEKKYJIbTYPHOTO B3aMMOICHCTBHS

3adauu oucuyuniunol:

- KOMIUIEKCHOE (DOpMHUpOBaHHE pPEUYEBBHIX YMECHHH B YCTHOH M TNIHCBMEHHOH pedH, S3BIKOBBIX HABBHIKOB H
COLIMOKYJIBTYPHOU OCBEJOMJIICHHOCTH B JHANa30HE YKa3aHHBIX YPOBHEH KOMMYHHUKAaTUBHON KOMITCTCHITUH,

- pa3BUTHE KOTHUTHUBHBIX W HCCIECHOBATEIFCKUX YMEHHH C MUCIIOJIE30BAaHIEM PECYpCOB Ha MHOCTPAHHOM SI3BIKE B
XOZIe ayTUTOPHOM ¥ CaMOCTOSTEIIHHOH padOTHI;

- KOMIUIEKCHOEe (hOPMHUPOBAHKE PEUEBBIX YMEHHH B YCTHOW M MHCBMEHHOI pEYH, HAaBBHIKOB PAaOOTHI C Pa3HBIMHU
BUJIAMH TCKCTOB;

- paciIMpeHHe Kpyro3opa M MOBBINIEHHE OOLIeld TI'yMaHUTapHOW KyJbTYpbl M HH(MOPMAIMOHHOI'O 3amaca y
CTY/ICHTOB;

- pa3BuTHC MHGOPMAIIMOHHON KYJIbTYPHI: MOMCK U CHUCTEMAaTH3allMs HEOOXOIMMOM WH(POPMALMHU, ONPEACICHUE
CTENIEHN ee JOCTOBEpHOCTH, pedepupoBaHHE M UCIOJIB30BAHUE JUISI CO3JIaHHMsI COOCTBEHHBIX TEKCTOB pPAa3IMYHOI
HaIpaBJICHHOCTH; paboTa ¢ OOIBIIMMHU 00beMaMy HHPOPMAITUH Ha HHOCTPAHHOM SI3BIKE;

- popMHpOBaHNE TOTOBHOCTH K BOCIIPHATHIO UYXKOH KyIBTYPHI BO BeeX e MPOSBICHUIX, CIOCOOHOCTH aJcKBaTHO
pearupoBath Ha MPOSBICHUS HE3HAKOMOTO U MPEOA0JICBaTh KOMMYHHUKATHBHBIC Oapbephl, CBA3aHHBIE C ATHM;

- BOCIIITAHHE TOJICPAHTHOCTH M YBaKEHUS K TyXOBHBIM IICHHOCTSIM Pa3HBIX CTPaH U HapOIOB;

- opMHpOBaHIEe TOTOBHOCTH NPEACTABIATH PE3yIbTaThl UCCICIOBAHNN B YCTHOH H MUCHBMEHHOU (hOpME C yIETOM
MIPUHATHIX B CTPAaHE U3Y9aeMOT0 S3bIKa aKaIeMUIeCKUX HOPM M TPeOOBaHUH K 0(OPMIICHHIO COOTBETCTBYOIUX TEKCTOB;

- pa3sBUTUC yMeHI/Iﬁ pa6OTaTI> B KOMAHZEC, BBITTOJIHATE KOJJICKTUBHBIC ITPOCKTHI;

- q)OpMI/IpOBaHI/Ie MHOHATUHHOIO U TCPMHUHOJIOTUYCCKOI'O arrapara mno BLI6paHHOMy HalpaBJICHUIO IMMOATOTOBKHU U
MOHMMAHHIO CIIeU(UKN HAyYHBIX HCCIIEI0OBaHUN B BEIOPaHHOM 00JIaCTH 3HAHMUS.

4. Conep:xanue TUCHUNITHHBI

Ne HaumenoBanue
CopepxxaHue pasgena
pa3n | pasaeia AMCHHUILIHHBI
eaa
1. JInanere cBs3u v KOHTAKTEL | O cebe. Mos ceMbs. Most 6uorpadust. Mou ipy3bsi.
Konrtaktet B curyauusix | [opoackoit  Tpancmopt. Ha  tamokne. IlacnmopTHBII — KOHTPOJIb.
OBITOBOTO obmenwns. | [lyremecTBue pasHBIMU BUAAMH TPAHCIIOPTA.
[lyrewmecTBue.

Konraktet B curyammsx | PesepBupoBanme HoMmepa no tenedony. 3acenenue B otenab. OOCTaHOBKA B
OprToBoro  oOmieHus. B | otene. [lonp3oBaHue ycimyramu.

oTere.
Konraktet B  curyammsax | Enqa. OcoOeHHOCTH THTaHUS B CTpaHaX HM3y4aeMoOro si3bIka. B kade u
obIToBOrO OOmIEHHs. Ema. | pecropane. B cynepmapkere.

Marasunsl. ITokynku.
BI)I)I&IOHII/IECH JIMYHOCTH BbI}:[aIOHII/IeCH Y4Y€HbIC, MUCATCIINW, MY3BIKaAHTBI, JICATCIN UCKYCCTBA,

CTpaH M3y4aeMOro s3bIKa. HNOJMTUKHU, UX OHOTpaduu U JOCTHKECHHUS.

KonTakTel B cHTyamusax | 3amuTa U yKperuieHHe 30pOBbs. BpeaHble mpuBbIUKU. Y Bpaua.
OBITOBOTO 0OIIeHNS.

310pOBbE.

MexKynbTypHas [Ipobnemsr Momonmexxu B coBpeMeHHOM Mmmupe. CBoOomHOe Bpewms.
KOMMYHHUKAITHUS. VBneuenus. aTepHer.

[TpoGmembl  COBpeMEHHOM

MOJIOJIEXKU.

OO0mienue 1o renedoHy. OOmenue ¢ apy3bsimu. JleoBbIe IeperoBopsl 1o Tenedony.
KonTakTsl B | B oduce. [lenoBbie neperoBopsl.

npodeccroHansHOH chepe.

CocTaBieHHE pe3loMe. [TpaBuiia cocTaBiieHUs pe3lOMe.

YcrpoiicTBo Ha pabory. ITouck paborsl. CobeceoBanue.

,HCJ'IOBaSI TNIEpeIrCKa. HpaBHna Oq)OpMHCHI/ISI JCJIOBBIX ITHUCEM.




Ponp mHOCTpaHHOTO SI3BIKA
B Oymymieit mpodeccum.

Most Oyaymass mnpodeccus. Pomp HHOCTpaHHOTO s3biKa B Oymymiei
npodeccun.

ConmMoKyIbTYPHBIN TOPTPET
CTpaHBI U3y4aeMOTO SI3BIKA.

BennkoOpuTanus. Uctopus cTpaHsl U A3bIKa, Teorpaguaeckoe MOoJI0KEHNUE,
TOCYAapCTBEHHOE, MOJIUTHYECKOE YCTPOHCTBO, KyJIbTypPHBIE IEHHOCTH.

Cronmma CTpaHBI
M3y4aeMOoro sI3bIKa.

Jlonpon. Hcropus ropona, AOCTONPUMEYATEIBHOCTH,  PAa3BUTHE
WHIyCTPHUH, KYIbTYpa.

T'opona crpansl n3yyaemoro
SI3BIKA.

Hanbonee m3BecTHBIE ropoma CTpaH HM3Yy4aeMOro s3bIKa, WX pa3BHUTHE,
JOCTONIPHMEYATEIbHOCTH.

CrpaHbl H3y4aeMoro sI3bIKa.

Amnrnorosopsimue crpadbl. OCHOBHas! HH)OPMAITHS.

OO0Obryan " TpaIULIH
CTpaHbl U3y4aeMOro sI3bIKA.

OO0br1uan, TpaguuH, 0OPsAbL, IPAa3THUKH, 00pa3 KU3HH.

Pa3Bute M COBpPEMEHHBIN
YPOBEHb XUMUYECKOU
TEXHOJIOTHH B CTpaHax

Hcropust pa3BUTHSI XUMUHU, COBPEMEHHBIN YPOBEHb Pa3BUTUS XUMUYECKOU
TEXHOJIOTHH.

CouMoKyIbTYPHBIH OPTPET
Poccuiickoii @eneparum.

MCTOpI/Iﬂ CTpaHbl U A3bIKa, reorpa(i)nquKoe IMOJIOKEHUE, TOCYJapCTBCHHOC,
TIOJIMTUYCCKOC yCTpOﬁCTBO, KYJbTYPHBIC ICHHOCTHU.

MockBa — cronuna Poccun.

Hctopus ropona, IOCTONPHUMEYATENbHOCTH, pa3BUTUE
KYJIBTYpa.

WHITyCTPHH,

Moii ponHoOii ropo.

Hcropuss poaHOro ropozaa, AOCTONPUMEUYATEIBHOCTH, IPOMBIIIICHHOCTD,
KyJIbTypHBIC  00pa30BaTeIbHbIC YUPESIKICHHUS.

Oo6pa3zoBanue B Poccun.

Ucropust obpasoBanus B Poccun. CoBpeMeHHasi cucrema oOpa3oBaHUsL.
J .M. Menaenees. Haul HHCTUTYT.

OOblyau W TpaguIuu B
Poccun.

OObIuau, TpaaUIKU, OOPSIbI, IPA3THUKH, 00pa3 KHU3HH.

PasButHe M COBpEMEHHBIH

Hcropust pa3BuTHS XUMHH, COBPEMEHHBIH YPOBEHb PAa3BUTHA XUMHUIECKOH
TEXHOJIOTHH.

YPOBEHb XUMHYECKON
TexHonoruu B Poccun.

5. llnaHupyeMble pe3yJbTaTbl 00y4YeHHMsl IO JMCLUILIMHe, o0ecleYUBAOIINE JOCTHKEHUE IUIAHUPYeMBbIX
pe3yJIbTATOB OCBOEHHS 00pa30BaTeIbHOIl NPOrpaMMbl
W3ydyeHne qUCHUIUIMHBI HATIPABJICHO HA (JOPMHUPOBAHKE CIEAYIOINX KOMIICTCHIIUH:

Kox m HammMeHoBaHHe » .
Koa n HauMeHOBaHMe HHAUKATOPOB JOCTHKEHUIH KOMIIeTeHIMii
KOMIIeTeHI U
YK-4 YK-41
Criocoben Bribupaer ctuip o0LIeHHS HA TOCYAapCTBEHHOM si3bike PD u MHOCTpaHHOM SI3BIKE B
OCYILECTBIIATh 3aBHCHUMOCTH OT LIEJH M YCIOBHH MapTHEPCTBA; aJalTUPYET pedb, CTUIb OOLICHUI U
JIEJIOBYIO SI3BIK )KECTOB K CUTYAIMsIM B3aUMOJICHCTBUS.
KOMMYHHKAIIHIO B
Y o[ VK-42
YCTHOM M HMUCBMEHHOH
dopmax a BremonHseT mnepeBos Npo(ecCHOHATBHBIX TEKCTOB € HWHOCTPAHHOTO SI3BIKA Ha
p rocyaapcTBeHHbli 361K PO u ¢ rocyaapcTBeHHOro sA3blka PO Ha MHOCTpaHHBII.
roCyJ1apCTBEHHOM
.. | YK-4.3
SA3BIKE Poccuiickoit
®enepanun " Bener nenoByro mepenucky Ha rocylapCTBEHHOM si3blke PD 1 MHOCTpaHHOM SI3BIKE C
HHOCTPAHHOM(BIX) Y4ETOM OCOOCHHOCTEH CTHIMCTHKM O(QHUIMAIBHBIX M HEO(QHIHMAJIbHBIX MHCEM U
s3bIce(ax) COLIMOKYJIFTYPHBIX pa3sinuuii B popMaTe KOPPECIOHACHIINH.
YK-4.4
[IpencraBnsier CBOIO TOYKY 3pEHHMS MPH JICJIOBOM OOLICHUM M B ITyOJMYHBIX
BBICTYIJICHHSX.

B pesynbraTe chopMHUpOBaHHOCTH KOMIIETEHIIMN CTYCHT JOJDKEH:

3namep:

b COHI/IOKyJ'IBTypHBIe CTepeOTI/IHBI pequoro n Hepequoro IIOBEACHUS HA I/IHOCTpaHHOM nu pO}lHOM SA3BbIKAX,
CTCIICHb UX COBMCCTUMOCTH / HCCOBMECTHUMOCTH,

. TpeOOBaHUS K PEUEBOMY H SI3BIKOBOMY O()OPMIIEHHIO YCTHBIX W MHUCHMEHHBIX BBICKA3bIBAHUN C yIETOM
crnennUKA UHOSAZBIYHON KyIBTYPBI;

b OCHOBHBIC CHOCO6BI pa60TI)I Haa sA3bIKOBBIM U pe‘ICBBIM MaTepI/IaJ'[OM;

. OCHOBHBIE PECYPCHI, ¢ TIOMOIIBI0 KOTOPBIX MOXKHO 3()()EKTUBHO BOCIIONHHTH UMCIOIIUECS MPOOETHl B

SI3BIKOBOM 00Pa30BaHMH (THITBI CIIOBApEH, CIIPAaBOYHUKOB, KOMITBIOTEPHBIX MPOrPaMM, HHPOPMAIIMOHHBIX CAHTOB);
Ymemo:



6 oOnacmu ayouposéanua. BOCIPHUHUMATH Ha CIyX M IIOHUMAaTh OCHOBHOE COJEp)KaHHE ayTEeHTHYHBIX OOIIECTBEHHO-
HOJIMTUYECKUX, MyOIUIUCTUYSCKUX (MEOMHHBIX) W NPAarMaTHYeCKHX TEKCTOB, OTHOCAIIMXCS K PAa3IMYHBIM THIAM PEYd
(coobmienue, pacckas), a TAK)Ke BBIJICIATHB HUX 3HAYUMYI0/3aITpainBaeMyio HHPOPMAITHIO;

6 oOnacmu umenua. TOHUMATbOCHOBHOCCOACP)KAHUEAYTEHTHYHBIX OOIIECTBEHHO-TIOIUTHICCKHX, MYOIUIUCTHISCKUX U
MParMaTH4ecKuX TEKCTOB (MH(POPMAIMOHHBIX OYKIETOB, OpOIIIOP/IPOCIIEKTOB), HAYYHO-TIOMYJSPHBIX TEKCTOB,
6710r0B/Be0-CaliTOB; BBIACIATH 3HAYMMYIO/3aNpAIINBAEMYyI0 HH(POPMAIIMI0 M3 MPAarMaTHYeCKUX TEKCTOB CIIPABOYHO-
nH(OPMALMOHHOTO U PEKJIAMHOTO XapaKTepa;

6 obnacmu 2060penus . HaUNHATH, BECTU/TIOACPKUBATh U 3aKaHYMBATh OUAL02-pACCHpoc 00 YBUJICHHOM, IPOYUTAHHOM,
JIMajgor-oOMeH MHEHMSMH W JHAJIOT-WHTEPBBIO/cOOECEIOBaHUE INPHU NpUEeMe Ha paboTy, coOioaas HOPMBI PEdYeBOrO
9THKETA, IPU HEOOXOAUMOCTH HCIIOJNIB3Ys CTPAaTEerHy MIPEOJOJICHHS 3aTpyIHEHNH B Ipoliecce KOMMYHHUKALUK (IIepecpoc,
nepedpasupoBaHue W Jp.); paccrpalinBaTh coOeceAHUKa, 3aJlaBaTh BOIPOCH M OTBEYAaTh HAa HUX, BBICKA3bIBATh CBOE
MHEHHe, Tpock0y, OTBeUaTh Ha INpEJIOKEeHUEe coOecefHUKa (MPUHATHE NMPEATIOKEHHS WIM OTKa3); AelaTh COOOIICHHMS
UBBICTPaNBAaTbMOHOJIOT-ONIMCAHNE, MOHOJIOT-TIOBECTBOBAHHE ¥ MOHOJIOT-PACCY)KICHHE; YYacTBOBAThH B aHAIU3C WU
00CyXIeHUH ITPOOIEMET;

6 obnacmu nucema: 3anoNHATH GOPMYIPHI U OJAHKM MPArMaTHYECKOTo XapakTepa; BECTH 3allUCh OCHOBHBIX MBICICH M
(hakToB (M3 ayIUOTEKCTOB M TEKCTOB Ul YTCHUS), a TAKXKE 3aIICh TE3UCOB YCTHOTOBBICTYIUICHUS/ TUCEMEHHOTO JJOKNIAa
0 M3y4aeMoil mpoOeMaThKe; NOAICePKHUBATh KOHTAKTHI IIPU IIOMOIIH 3JIEKTPOHHON IOYTHI (IIMCATh ICKTPOHHBIE ITICHMa
JUYHOTO XapakTepa) M GOpPyMOB (aHAIM3UPOBATh M OOCYKIATh MUCHMEHHBIE Pa0OTHl OJHOTPYIITHUKOB);IIHCATh 3CCe Ha
3aJaHHYI0 TEMY; BBINIOJIHATH ITHUCBMEHHBIH II€PEBOJI I€YaTHBIX TEKCTOB C HMHOCTPAHHOI'O S3blKa Ha PYCCKUH H
C PYCCKOTOsI3bIKa HA HHOCTPaHHBIN B paMKaXx IpodeccroHaIbHO# cdepbl 00LIeHuS;

Bnaoemes:

. CTpaTeFI/IHMI/I BOCHpI/IHTI/Iﬂ, aHau3a, CO3JaHus yCTHI)IX 1 MINCBMCHHBIX TCKCTOB pa3H1>1x THUIIOB U )KaHpOB;

. KOMHeHCﬁTOpHLIMI/I yMeHI/IﬂMI/I, IIOMOTAaR MU npeo,uoneTb 3anyZ[HeHI/I§I B KOMMyHI/IKaHI/II/I, BbI3BAHHLIC
00BEKTUBHBIMU U CYOBEKTUBHBIMH, COLMOKY/IbTYPHBIMHU TPUYUHAMHU.

. CTpaTerusiMu MPOBEACHUSI COMOCTABUTEIBHOTO aHaNN3a (PaKTOPOB KYJIBTYPhI PA3IHYHBIX CTPaH;

. MpUEMaMH CaMOCTOSTENIbHOI pabOThI C S3bIKOBBIM MAaTEPUATIOM (JIEKCHUKOMH, IPaMMAaTHKOM, (POHETHUKOM) ¢

UCTIONIb30BAHUEM CIIPABOYHON M y4eOHOH IUTepaTyphl, KOMIBIOTEPHBIX MPOTpaMM U HHPOPMAIMOHHBIX CAHTOB.

AHHOTANUA

padoueil nporpaMMbl AUCHHMILIMHBI
«Hcropus (ucropusi Poccuu, BceoOas ucropus)»

1 O6mas TpynoeMKocTh (3.¢./ yac): 4/144.

2 MecTO JMCUMIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Jucnummaa «Mcropust (cropuss Poccnm, BceoOmiast MCTOpHs)» OTHOCHTCS K 4YacTH, (POPMHPYEMOH YYaCTHUKaMH
00pa3oBaTesbHBIX OTHOLICHUH OJ0Ka 1 JIucuumiInHbl (MOIyN).

3 Ilesb U 321241 OCBOEHHS YUeOHOM JMCHUIIMHbI

Lenblo OCBOCHHS MUCHHIUIMHBI SBISIETCS oOecriedeHne 0a30BOH MOATOTOBKH CTYACHTOB B OOJIACTH HCTOPHUYECKOTO
OCMBICIICHHSI 3aKOHOMEPHOCTEH OOIIECTBEHHOTO PAa3BUTHUS W Ha 3TOH OCHOBE (OPMHUPOBAHHUS TPAKIAHCTBEHHOCTH,
MaTpUOTU3MA.

3ajauu npenoJiaBanus JUCIMILIMHBI SBIISIOTCS:

- IpHOOpeTeHNe 3HAHUH 0 3aKOHOMEPHOCTAX, IBIKYIIUX CHJIaX U 3Tarax NCTOPUUECKOTO MPOIecca, OCHOBHBIX COOBITHSIX
U IIPOLECCAX MUPOBOM U OTEUECTBEHHOM UCTOPUU;

- IprOOpeTEeHNE 3HAHUI O BBINAIOMINXCS JESTEIIX OTCUSCTBCHHON U BCeoOIIel HCTOPHUH;

- (hopMHpOBaHUE U Pa3BUTHE YMEHHUHA MCTOPUICCKHA MBICIUTH, COOTHOCUTH OOIIHME HCTOPHYECKUE MPOIECCHl M OTACIbHBIC
(aKThI; BBISBIATH CYLIECTBEHHBIE YEPThI HCTOPHUYECKHUX MPOLIECCOB, SIBICHUN U COOBITHIL;

- (opmupoBaHMEe U pPa3BUTHE YMEHHH H3BJIIEKATh YPOKM M3 HCTOPHUYECKUX COOBITUH M HAa HMX OCHOBE MPUHUMATH
OCO3HAHHBIE PELICHHUS;

- npuobpereHue U GopMHUPOBaHNE HABBIKOB aHAJIM3a HCTOPUUECKUX UCTOYHUKOB, IPeoOpa3oBaHus MHGOPMAIMU B 3HAHHE,
OCMBICTICHHSI TIPOIIECCOB, COOBITHI W sIBJIeHWH B Poccun W MHUPOBOM COOOIIECTBE B WX JIWHAMHKE W B3aUMOCBSI3H,
PYKOBOJICTBYSICH IIPUHIIATIAMH HAYIHOH OOBEKTHBHOCTH U HCTOPU3MA.

4 Copepxxanue IMCUMIJIMHBI

Hctopusa B cucteMe CONMAaIbHO-TyMaHHUTAPHBIX HayK. OCHOBBI METOMOJIOTHH HCTOpHUYECKOoil Hayku. McciemoBarens u
UCTOPHYECKHH MCTOYHUK. OCOOEHHOCTH CTaHOBJICHHUS rocyaapcTBeHHOCTH B Poccuu u mupe. Pycckue 3emum B XIII-XV
BeKax M eBponeiickoe cpenHeBekoBbe. Poccus B XVI-XVII Bekax B KOHTEKCTE pa3BUTUS €BPONENHCKOM LUBUIIM3ALUM.
Poccus u mup B XVIII — XIX Bekax: MONBITKM MOAEPHU3ALUU U IPOMBILUIEHHBIN nepeBopoT. Poccusa u mup B XX Beke.
Poccus u mup B XXI Beke.

5 Ilnanupyemble pe3yiabTaTbl O00y4YeHMsl MO AUCHMILIMHE, o0ecrme4yuBalOlIMe [OCTHKEHUE IJIAHUPYEeMBbIX
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pe3yJIbTATOB OCBOEHHSI 00pa30BaTeIbHOI IPOrpaMMbl

B pesymbrare ocBoenuss OIIOIl GakamaBpuata OOydYarONMIWICS MOJDKEH OBJIANCTHh CICAYIONIUMHU KOMIIETCHIUSAMHA W
WHIUKATOPaMH JOCTIKCHHS KOMIICTCHIIUNI:

CrocobeH BOCIPHHUMATh MEKKYJIBTYPHOC pa3HOOOpasue OOIecTBa B  COIMATBHO-UCTOPUYECKOM, ITHUYCCKOM H
¢duocodcrom kontekcrax (YK-5):

- OTMEYaeT U aHAIM3HPYET OCOOCHHOCTH MEXKYIBTYPHOTO B3aMMOACUCTBUS (TIPEHIMYIIECTBA W BO3MOKHBIE TIPOOIIEMHBIE
cuTyaiun), 00yCIIOBICHHBIE Pa3InuUEeM dTUUECKHX, PEIIUTHO3HBIX U IIeHHOCTHBIX cucTeM (YK-5.1);

- YYHUTBIBAET MPHU COIMAIHHOM H MPO(EeCCHOHATHFHOM OOIIEHIH UCTOPHYECKOE HACIECIUE W CONNOKYIBTYPHBIC TPAIUIINU
Pa3IHYHBIX COIMANBHBIX TPYII, STHOCOB M KOH(ECcCHH, BKIIIOYass MUPOBBIE PENUTHH, (priocodckue i dITHISCKHE YICHUS
(YK-5.3);

- TPUICPKUBACTCS MPUHIUIIOB HECAUCKPUMHUHAIMOHHOTO B3aMMOJCHUCTBUS IMPH JIMYHOM U MAacCOBOM OOIICHUH B IICISAX
BBITIOJTHEHHS TIPO(ECCHOHATIBHBIX 33184 U YCUIICHHUs connanbaoi naterpanud (YK-5.4);

B pesynbrate chopMUPOBAaHHOCTH KOMITCTCHIIUHU CTYICHT JOJDKCH:

3HaTh:

- 3aKOHOMEPHOCTH, IBWDKYIINE CIJIBI M JTAllbl MCTOPUYECKOTO IIPOIECCa, OCHOBHBIC COOBITHS M TCHACHIHWH Pa3BUTHS
MHPOBOW M OT€YECTBEHHOU HCTOPUH;

— OCHOBHBIC ATaITBl U KIIIOYEBBIE COOBITHS UCTOpUHU Poccuu 1 Mupa ¢ JPEeBHOCTH JI0 HAIUX THEH; BBIIAIOIIUXCS JesTeeH
OTEYEeCTBEHHOH U BCEOOIIEH HCTOPUH

YMerh:

- UCTOPUYECKH MBICIUTH, COOTHOCHUThH OOIINE MCTOPUYECKHE MPOIECCH W OTICNbHBIC (DaKTHI; BHISBIATH CYIICCTBCHHBIC
YepTHl HICTOPUYECKUX MPOIIECCOB, SBJICHUN U COOBITHIA;

- U3BJICKATh ypOKI/I Hu3 I/ICTOpI/I‘IeCKI/IX CO6I:ITI/II>1 1 Ha UX OCHOBC HpI/IHI/IMaTI) OCO3HAHHBIC peIlIeHI/IH .

Baanern:

- HaBBIKAMH aHAJH3a HCTOPHUYECKIX MCTOYHUKOB, TIpeoOpa3oBaHusa HH(GOpMAIHY B 3HAHHUE, OCMBICIICHHS IIPOIECCOB,
coOBITHH U siBNeHUH B Poccuy 1 MEPOBOM COOOILECTBE B MX TUHAMHKE U B3aUMOCBSI3H, PYKOBOJCTBYSCH IPHHIMIIAMHU
Hay4YHOH 0OBEKTUBHOCTH U HCTOPU3MA.

AHHOTANUA
padoyeii nporpaMMsbl JMCHUIIIMHBI
«Punocodus»

1 O6masn TpynoemMkocts (3.e./ yac): 4/144.

2 MecTo IHCIMILUIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MporpaMMbl
Jucnuminza «Punocodus» peanusyercs B paMkax o0si3arensHoit yacti OITOIT.

3 Ilesb U 321241 OCBOEHHS YUeOHOM IMCUHUIIMHbI

Lenbto ocBoeHUS AUCIUILTHHBL «Drmocodusy sABisgeTcs odecredeHrne 0a30BOi MOATOTOBKH CTYACHTOB B 00JIACTH
(bI/IHOCOCI)CKOFO IIOHUMAHUA CyH_[HOCTHI)IX XapaKTepI/ICTI/IK, MI/IpOBO33peH‘IeCKI/IX NIOCOJOT'NYCCKUX ACIICKTOB COBpeMeHHbIX
COLMANBHBIX U KYJIBTYPHBIX IPOIIECCOB.
3amaun npenogaBaHus:
- mpuobOpeTeHue 3HaHWH O (HhopMax MHUPOBO33PEHHs, KOTOPHIC YEIOBEK HCIOJB3YeT Ui aJanTalud K KU3HCHHBIM
CI/ITyaL[I/ISIM;
- mpuoOpereHne 3HaHWH O (QuiIocoduu Kak TEOPETUIECKOM, CHCTEMHOM WHTEIUIEKTyadlhbHOM MHPOBO33PEHICCKOM
MTOJXO/IC;
- q)OpMI/IpOBaHI/Ie u pa3BI/ITI/Ie yMEHI/Iﬁ CaAMOCTOATCIBHOTO MBIIIJIICHUA B HpOHGCC@ CTAaHOBJICHHUS JIMYHOCTH, preHHeHI/IH
HPaBCTBEHHOTO CTPEXHS WHAWBHIA IOCPEICTBOM H3YYCHHS (PUIOCOPCKUX CHCTEM H €ro BIUSHHE HATYMaHH3AIUIO
YEeJI0BEUYECKUX OTHOIICHUSX;
- npuoOpereHne W (HOpMHUpPOBaHHE HABBIKOB HCIIOJIB30BAHMS IOJIOKEHHS IEPCHEKTHBHBIX (QHUIOCOPCKUX Mapaaurm,
HaICJINBAKOIIIUX HIOHeﬁ Ha pemeHMe CJIOKHBIX ) KU3HCHHBIX HpOGJ’ICM B TpETbeM TBICAYCIICTUN.

4 Copepxxanue IMCUMIJIMHBI

BBonnsrii paznen. Urto ectb ¢unocodus. Mctopust punocopun. @unocodus Obitus. ConmansHas punocodust. CTpykTypa
obmecrBa. ObmectBo U uctopua. Pumocodpust yenoBeka. Punocodus noznanus. Haydnoe mosnanme. [nmoOanbHbIE
po0JIEMBI YeJIOBEUECTBa M Pa3BUTHE HAyKH

5 Ilnanupyemble pe3yiabTaTbl O0O0y4YeHMsl MO AUCHMILIMHE, o0ecrme4yuBalOlMe [OCTHKEHUE IJIAHUPYEeMBbIX
pe3yJIbTATOB OCBOEHHsI 00pa30BaTeIbHOI IPOrpaMMbl

B pesynprate ocBoenus OIIOIl OakamaBpmata OOYYarOIUICS JOJDKEH OBJIANCTH CICAYIOIMIMMH KOMIICTCHIUSMH U
MHIMKATOPaMU JIOCTHXKEHUSI KOMIIETSHLIUMN:



CriocoOeH BOCHPHHUMATH MEXKYJIBTYPHOE pa3HOOOpa3ue oO0IecTBa B COIUAIBHO-UCTOPHUECKOM, JOTHUYCCKOM H
¢dunocopckom konrekcrax (YK-5):

- OTMEYaeT U aHAJIM3MPYET OCOOEHHOCTH MEXKYJIbTYPHOTO B3aUMOJCHCTBUS (TPENMYILECTBa U BO3MOXKHBIC ITPOOJIEMHBIC
CHTYyalnH), 00YCIOBICHHBIC PAa3INYHEM STUUECKUX, PEIUTHO3HBIX U IIeHHOCTHBIX cucTteM (YK-5.1);

- TIpeJIaraeT Croco0bl MPEOI0ICHIS KOMMYHHKATHBHEIX 6aphepoB MPH MEKKYIBTypHOM B3aumoeiicteuu (YK-5.2);

- YYUTBHIBACT MPH COIMAIBHOM M MPO(ECCHOHAIFHOM OOLICHNH HCTOPHUYECKOE HACIEONE U CONMOKYIBTYPHBIC TPATHIIUH
Pa3IMYHBIX COIMAIBHBIX PYII, ITHOCOB M KOH(ECCUH, BKIIOYas MUPOBBIE PEIUIHU, (GHIOCOPCKHE M THUECKHE YUCHHS
(YK-5.3);

- TPHUICPKUBACTCS MPUHIUIIOB HEIUCKPUMUHAIMOHHOTO B3aHMOJICHCTBHSA NPH JIMYHOM UM MAacCOBOM OONICHWH B LENAX
BBINIOJTHEH U TIPO(ECCHOHATIBHBIX 3a]1a4 U YCUIICHUs colnanbHoi naterpanuu (YK-5.4).

CriocoOeH ympaBisiTh CBOMM BPEMEHEM, BBICTPAaUBAaTh M PEAIN30BHIBATH TPACKTOPHIO CaMOPA3BUTUSI Ha OCHOBE
TIPUHIMIIOB 00pa3oBanus B TeueHue Beeit xusan (YK-6):

- HMCHOJIB3YEeT MHCTPYMEHTHI M METOIbl YNPAaBJICHUs BPEMEHEM IIPH BBIIOJIHEHWM KOHKPETHBIX 3aad, MPOEKTOB, NPH
JOCTHXXeHUH TocTaBieHHbIX Heseit (YK-6.1);

- OLEHWBaeT TPeOOBAaHWS pPBIHKA TpPyJa W IPEUIOKECHUS OO0pa30BaTENbHBIX YCIYr A BBICTPAHBAHUS TPACKTOPUH
cobcTBeHHOTO MpodeccruonansHoro pocta (YK-6.2);

- CTPOUT MPO(HECCHOHANBHYIO Kaphepy U OMpPEACIACT CTpaTeruio npodeccuonansaoro passurus (YK-6.4).

Crioco6eH KCIoIb30BaTh 6a30BbIe Ae(DEKTONIOTHYECKUE 3HAHUS B COIIMABHON U npodeccuoHanbroi cdhepax (YK-9)

- COBEPIIICHCTBYET CBOIO PEUEBYIO KYJIbTYpY M 00JaJaeT MPEACTaBICHUAMH O MPUHIHINAX B3aHMOJICHCTBHS B Pa3IMIHBIX
C(bepax KUBHCACATCIBHOCTH, C YYETOM MCHTAJBHBIX, COIMUAJIBHO-TICUXOJIOTHUYCCKUX U KYJIbTYPHBIX OCO6CHHOCTeﬁ JII1 C
OrpaHHYCHHBIMH BO3MOXKHOCTSIMH 3710poBbs (YK-9.1);

- INIAHUPYET U OCYIIECTBIACT MPO(ECCHOHANBHYIO JESITEILHOCTD, IPUHAMAsi BO BHUIMaHHE HEOOXOANMOCTh IPHOOIIECHHS
K UCTOPHYECKNM, COLIMOKYIbTYPHBIM M KOMMYHUKAaTHBHBIM IIEHHOCTSIM JIMII, IMEIOIINX HHBAJINIHOCTD WJIM OTPaHMUYCHHBIE
BO3MOXHOCTH 310poBbst (YK-9.2)

- B3aUMOJCHCTBYET C JINIIAMH, UMEIOIINMH OT'PaHWYECHHbBIC BO3MOXKHOCTH 370POBbS MM WHBAJIHIHOCTh, B COI[HATBHON H
npodeccroHaNbHON cdepax Ha OCHOBE WHAMBHIYaIbHO- OPUEHTHPOBAHHOTO CO3HAHUWS W IMOBEACHHS IO OTHOIICHHIO K
naHHoit kareropuu moxeit (YK-9.3).

B pesynbraTte chopMUpOBAaHHOCTH KOMITCTCHIIUH CTYCHT JOJDKCH:

3HaTh:

- OCHOBHBIC HamlpaBJICHHs, MPOOIEMBbI, TEOPUH U METOABI (GUIOCOMHH, YTBEPKIAIOINE I'yMAaHUCTHYECKUE TPHHIUIIBI 1
00IIeyenoBeyecKie [EeHHOCTH; - TPUHIWINBl, NPUYHHHO-CICIACTBEHHBIC CBS3W MEXKYJIBTYPHBIX KOMMYHHKAILUH; -
CoJllepyKaHe COBPEMEHHBIX (PMIOCOPCKUX TUCKYCCHI MO MpodieMaM OOIIECTBEHHOTO Pa3BUTHA U TPaKIAHCKOW MO3HIINY;
- 3aKOHOMEPHOCTH MEXKYJIbTYPHOTO B3aMMOJACHCTBHS C IMO3HIIMA CHUCTEMHOTO aHAIW3a, - TEOPETHYCCKUE AaCIEKTHI
TIOCTPOCHUA KOMMyHI/IKaHI/Iﬁ C Pa3JIMYHBIMHU TIPECACTABUTCIAMU COMYMa Ha OCHOBE HPABCTBECHHO OPHUCHTHPOBAHHBIX
MHPOBO33PEHYECKHAX CUCTEM.

Ymers:

- QopMupOBaTh M apPryMEHTHPOBAHO OTCTaMBAaTh COOCTBEHHYIO MO3WIIMI0 [0 PAa3JUYHBIM MHPOBO33PEHUYCCKUM
mpobiemaM; - pa3pabaTHIBaTh CTPATETHIO PEIICHUS MPOOIEMHBIX CUTYAIMid OOIIECTBEHHBIX B3aUMOJICHCTBUI HA OCHOBE
CHUCTEMHOT'0 ¥ MEXIUCIUIDIMHAPHBIX TOAXO0J0B; - PEallM30BBIBATh HAICIICHHOCTh HA CAMOPA3BUTHE, MPO(ECCHOHAIEHOE
ompeneieHne W 00pa30BaHKE, - KCIOJL30BATh IOJOXKCHUS M KaTeropud (GuIocopuu Ui OLCHHBAHUS W aHAIN3a
COIMAIEHOTO MPOCTPAHCTBA, PA3IMYHBIX OOIIECTBEHHBIX TCHACHINHA, ()aKTOB U SIBIICHHA.

Baangern:

- OpueMaMu BCJACHHUA IUCKYCCHHW W TIOJIEMUKH, HaBbIKaMU Hy6J’IH‘IHOI>i p€un M NMHUCBbMEHHOI'0 apryMEHTUPOBAHHOI'O
U3JI0KEHUST COOCTBEHHON TOYKH 3PCHHUS, OTPAXKAMOIICH MUPOBO33PEHUYECCKYIO YOCKICHHOCTh M IPAKIAHCKYIO TO3HUIHUIO. -
HaBBIKAMH BOCHPHUATHS W aHAIW3a TEKCTOB, WMCKIONMX (QHIOCOPCKOE COACp)KaHWe, - HaBBHIKAMH BBICTPAUBAHHS
COIHUAIBLHOTO TPO(ECCHOHATLHOTO B3aMMOICHCTBHSI C YYETOM OCOOCHHOCTEH OCHOBHBIX (DOPM HAYYHOTO U PEIUTHO3HOIO
CO3HaHMSI, JIEJIOBO M OOILEH KyJIbTYpBI IIPEACTABUTEINCH PYTHX 3THOCOB M KOH(ECCHH, pa3IM4HbIX COLMAIBHBIX TPYIIIT; -
croco0aMu  YIIpaBICHHUS CBOEH TO3HABATENBHOM MESTEIBHOCTHIO WM YAOBJICTBOPCHHSI 00pa30BaTEIbHBIX HHTEPECOB H
MOTPeOHOCTE; - HABBIKAMH B3aUMOJICHCTBUS C Pa3IMYHBIMU COLUAIBLHBIMU TPYINIIAMH W MPHHATHS PEIICHUH B paMKax
cBoel podecCuoHaATbHON AESITETLHOCTH.

AHHOTAIUSA
padoueii mporpaMMbl AU CUMIJIHHbI
«be30nacHoOCTb KU3HEAESATEIbLHOCTH

1. O6mas Tpyaoemkocthb (3.¢./ uac): 3/108.



2. MecTo TUCHUTJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

JucturuimHa «be30macHOCTh JKU3HECATENILHOCTHY) OTHOCUTCS K 00s3aTenbHOM yactu Onoka 1 JlucoumiuHb!
(Momynn).

3. llesn U 321241 OCBOCHHSA Y4eOHON JHCIMIIIMHBI

ILlenvro oceoenus oucyunauHnwisIBIACTCS POPMUPOBAHUE Y CTYIACHTOB OCO3HAHUS OC30MACHOCTH YENIOBEKa, KaK
Ba)KHEUIIero (pakropa ero yCremrHoW NesATeITbHOCTH, 8 UIMECHHO: TOTOBHOCTh M CIIOCOOHOCTH JIMYHOCTH HCIOJIB30BaTh B
po(eCCHOHATBHON JEATCIILHOCTH TPUOOPETCHHYI0 COBOKYITHOCTh 3HAHHWM, YMCHHH W HAaBBIKOB JJs OOCCIICYCHHUS
6e3omacHOCTH B cepe MpodhecCHOHATHHON AEATENbHOCTH, XapaKTepa MBIIUICHHS M IICHHOCTHBIX OPHEHTAUWH, TpH
KOTOPBIX BOMPOCH OE30MaCHOCTH pPacCMaTPUBAIOTCS B KadecTBE NPHOPUTETA; AATh CTYACHTAM 3HaHUSA O 0e30macHOM
MTOBEICHUH YEJIOBEKAa B UPE3BBIYAMHBIX CHUTYalHAX, O TOCYZAPCTBEHHON CHCTEME 3aIllUTHI HACENCHUS OT YPEe3BBIYAHBIX
CUTYAaIHi, O 3T0POBOM 00pa3e KHU3HM.

3aoauu oucuyuniunol:

— J1aTh 3HAHUA CTYyAEHTaM O YpPE3BbIYANHBIX CUTyalUsAX MPUPOJHOr0, TEXHOT€HHOTO, SKOJOTMUECKOTO M COLMAJIbHO-
MIOJINTUYECKOTO XapaKTepa U NpaBUIax MOBEJCHUS YEJI0BEKa B HUX;

—  (GOopMHPOBATH y CTYJICHTOB PUCK-OPUCHTUPOBAHHOE MBIIIICHUE, IIPH KOTOPOM BOIPOCHI 0€30IaCHOCTH M COXPAHCHUS
OKpy>Karollel cpeibl pacCMaTPUBAIOTCS B KAUECTBE BaXKHEHIINX MPUOPUTETOB KU3HEAEATEIbHOCTH YEJIOBEKA;

— CmocoOCTBOBaTh NPUOOPETCHHIO TOHWMAaHHA TIPOOJIEM YCTOHYMBOTO PAa3BUTHA M PHCKOB, CBSA3aHHBIX C
JeSITeIPHOCTRIO YeJIOBeKa, MICHTU(UKAIINHI OITACHOCTH W OLCHWBAHHUS PUCKOB B cepe cBoeH mpodeccroHaATbHOM
JICSTCIILHOCTH;

— GopMHpOBAaTH Yy CTYOCHTOB YMCHHS IPOTHO3HPOBATH CTCICHb HETATHBHBIX BO3JCHCTBHH W OICHHUBATH WX
TTOCTICNICTBHSL, @ TAK)KE BOOPYKUTH CIIOCOOAMH 3aIlIUTHI YeJIOBEKA U cpellbl OOMTaHUS OT HETATUBHBIX BO3CHCTBUMH;

— pa3BHUBaThb CaMOCTOSITEJIBLHOCTh B NPUHATHUU pEUICHUWH MO 3al[UTe HAcCeJeHUs OT Ype3BbIYalHBIX CUTyalud u
NIPUHATUUA MEp MO JIMKBUJIALIUU UX TIOCIIEICTBUM;

— (GopMHPOBaTh y CTYJCHTOB HABBIKM OKa3aHUS NOBPA4YCOHON MOMOINM MOCTPANABIIMM KM HCIOJIE30BAaHHS CPEACTB
WHJIMBUAYAJIbHOM M KOJUIEKTUBHOM 3alUTHI;

— pa3BHBaTh  4YePTHl JIMYHOCTH, HEOOXOOUMBIC /s O€30MacHOTO TIOBEACHHS B YUPE3BBHIYAHHBIX CHTYallUsIX W
MIPENOTBPALLEHUS AKTOB TEPPOPU3MA,

— CmocoOCTBOBaTh (POPMUPOBAHHIO Y CTYJCHTOB OPraHM3aTOPCKUX YMCHHU MO COCTaBJICHHUIO MPABUIBHOTO PEXHMa
TpyAa M OTABIXa, OoOecreYeHusT OC30MaCHOCTH W YIYYIICHHS YCIOBHHA TpyAa B cdepe cBoel MpodecCHOHAIFHON
JIeSITeIbHOCTH.

4. Conep:xanue IMCHUIIHHBI

Beeznenue B Oe3onacHocTh. OCHOBHBIE TOHSTHS W onpeneneHusi. Yenoek u TexHocdepa. Buapl texHochepHbIx
30H: MPOM3BOACTBEHHAs, MPOMBIIIJICHHAs, TOPOJICKasi, ceIuTeOHas1, TpaHCIOpTHas U OblToBag Kpurepumu nm mapameTpsl
6e3omacHoCTH TexHOC(hepbl. BUIBI, MCTOUHHUKM OCHOBHBIX OINACHOCTEH TexHOC(hEpHl M €€ OTOCNbHBIX KOMIIOHCHTOB.
UneHTudukanms W BO3ACHCTBHE HA YeJIOBEKa BPEOHBIX M OMACHBIX (PAKTOpOB cpedbl oburaHus. Kiaccupukarms
HeraTuBHbIX (AaKTOPOB  IPUPOJHOTO, AHTPONOIEHHOT0 M TEXHOTEHHOTO MPOUCXOXKICHUS. BpenHble U oOmnacHble
HeraTUBHBIC (aKTOPH (BpEeOHBIC BEIIECTBA, SJICKTPHUUSCKUH TOK, mIyMm, BuOpammst, DMU) Bo3xmelicTBue Ha YelmoBeka,
METOJIbI OOHAPYKEHUS ¥ THTHCHHYecKoe HopMupoBaHue. OCHOBHBIC HCTOYHUKH TTOCTYIUICHHUS BPEIHBIX BEIIECTB B CPEIY
obuTaHus. 3amUTa 4eJoBeKa M Cpelbl OOMTaHWS OT BPEIHBIX M OMACHBIX (haKTOPOB MPHPOTHOTO, aHTPOIOTCHHOTO H
TEXHOT€HHOT0 npoucxoxaeHus. Odecneyenne KOM(OPTHBIX YCIOBHI ISl KM3HUA M JAEATEIBHOCTH YejoBeka. BriusHue
mapaMeTpoB MHUKpPOKJIHMaTa Ha CaMOUYyBCTBHE YellOBeKa. [ ITHEHWYEeCKOe HOPMHPOBAHHE IMAapaMETPOB MHUKPOKIMMATA.
[IpomsIIeHAAsT BEHTHILIHA KaK CPEICTBO OOSCIICYCHHUS YHCTOTHI BO3/IyXa pad0oUei 30HBI M JOITyCTUMBIX (ONTUMAIbHBIX )
mapameTpoB MUKpokiuMarta. KonnuimonmpoBaHue Bo3fayxa. OcBellleHHE MPOM3BOACTBEHHBIX MOMeIIeHnH. BrusHue
COCTOSIHHSI CBETOBOWM Cpelbl IMOMEHICHHUS HAa CAMOYYBCTBHE U PaOOTOCIIOCOOHOCTH YeloBeKa. BUABI, CHCTEMBI M THIIBI
ocBelieHns. HopMupoBaHne HCKYCCTBEHHOTO M €CTECTBEHHOTO ocBelieHus. [Icnxodu3nonornyeckue n SproHOMHYECKHe
OCHOBBI Oe3omacHOCTH. Upe3BbIUaifHbIE CHUTYaIlMd W METOJBI 3alIMTHI B YCIOBUAX HX pealM3aIiH. XapaKTePHUCTHKH
nopaxatonux (axropoB UC mpupoaHOro Xapakrepa. TeXHOTeHHbIe aBapui — UX OCOOCHHOCTH W MOpa)karomire GaKkToOpHI.
VYnpapneHue 0€30MaCHOCTBIO JKU3HENESTENFHOCTH. 3aKOHOJATENbHbIC, HOPMAaTHUBHBIE INPABOBBIE M OpraHU3allOHHbBIE
OCHOBBI YIIpaBJICHUsI 0E30MACHOCTBIO IKU3HEACITETHbHOCTH. (3aKOHOMATENIbCTBO 00 OXpaHE OKPYKAIOIIEH CpeJlbl.
3aK0HOJATENLCTBO 00 OXpaHe Tpyaa. 3aKOHOIaTeNbCTBO 0 Oe3onacHocTH B UC.).

5. [Inanupyemsie pe3yJibTaThl 00y4eHHs MO AUCHHUILINHE, 00ecTednBAIOIINE J0CTHKeHNe TNIAHUPYeMbIX
Pe3yJIbTaTOB OCBOEHMSI 00Pa30BaTe/ILHOI MPOrpaMMBbI



B PE3YIbTATEC OCBOCHUA TUCITUILIIMHBI «be3omacHoCcTh KU3HCACATCIbHOCTH 06yqa}0m1/1i?lc;1 JOJIKECH OBJIAZICTH
CICOAYIOIMIMMU KOMIICTCHIIUAMA 1 HHAUKATOpaMu JOCTUKCHUA KOMHCTCHHI/II\/'E

Croco6eH OCYIIECTBIIAThH COLHATBHOE B3aUMO/ICHCTBHE U PEATH30BhIBAThH CBOIO pouib B KoManze (YK-3):

— Omnpenensier CBOIO poJib B KOMaHJIE, UCXOSI U3 CTPaTerny COTPYAHUUECTBA JUIS JOCTKEHHs nocTaBiaenHoi uenn (YK-
3.1);

— Tlpu peanuzauuu cBOeH poK B KOMaH/IE YYUTHIBACT OCOOCHHOCTH MOBEACHHS pyrux wieHoB koMan bl (YK-3.2);

— AHanM3upyeT BO3MOJKHBIE MOCIJIE/ICTBHS JIMUHBIX ACHCTBUI W IUIAHUPYET CBOW JEHCTBHS ISl JOCTHIKEHUS 33JaHHOTO
pesynbrara (YK-3.3);

— OcymectBisier oOMeH MH(pOpMaLel, 3HaHUAMH U OIBITOM C WICHAMH KOMAaH[Ibl, OLICHUBACT WJEH APYIHX YICHOB
KOMaH/IbI IS JOCTHXKeHHs nocTaBienHoi nenn (YK-3.4);

— CobmomaeT ycTaHOBJICHHBIE HOPMBI M TIpaBHiIa KOMAaHIHOW pPa0OTHI, HECET JIMYHYI OTBETCTBEHHOCTH 3a OOIIHi
pesymbrar (YK-3.5).

CrocobeH co3aBaTh U MOAICPKUBAThH B IOBCETHEBHOM KU3HHU U B IPO(PECCHOHANBEHON AEATENFHOCTH Oe30IIacHbIe
YCIIOBHS YKU3HECITEIIBHOCTH JJISl COXPAHCHUS IPUPOTHON Cpeibl, 00CCIICUCHHS YCTOWIMBOTO Pa3BUTHsI OOIIECTBA, B TOM
YHCIIC IPH YTPO3¢ U BOSHUKHOBEHHHU YPE3BbIUAHBIX CHUTYAIMil U BOCHHBIX KOH(IHKTOB (YK-8):

— AwnammzupyeT (axkTopbl BPEAHOTO BIMSHHS Ha >KU3HENEATEIBHOCTH HJIEMEHTOB Cpelbl OOMTaHMs (TEXHHYECKHX
CPEICTB, TEXHOJOTMYECKUX MPOIIECCOB, MAaTEpPHAJOB, 3JaHUNH U COOPYXKEHUH, NMPUPOTHBIX U COLHUAIBHBIX SBICHUN)
(YK-8.1);

— HnenTHdunupyert onacHsle M BpeqHble (GaKkToOpsl B paMKax ocylecTsisieMoit nestensHoct (YK-8.2);

— BeuBmsier mpoOnembl, CBS3aHHBIE C HAPYIICHUAMH TEXHUKH O€30MacHOCTH Ha pabodyeM MecTe; Mpesiaract
MEPOTPUATHSAX MO MPEJOTBPAIICHHIO Ype3BbruaiiHbix cutyaimii (YK-8.3);

— PazbsicHser mpaBmia TMOBEAEHHWS TPH BO3ZHUKHOBEHHH UYPE3BBIYAWHBIX CHUTyaldii MPUPOJHOTO M TEXHOTEHHOTO
MIPOMCXOXKACHHS; OKa3bIBaeT MEPBYIO MMOMOIIb, OIMKMCHIBAET CIIOCOOBI Y4acTHsi B BOCCTAHOBUTEIILHBIX MEPOIPHATHIX

(YK-8.4).

Crioco0OeH OCYIIECTBIISTh TPOPECCHOHANBHYIO SATEIBHOCTh C YIETOM 3aKOHOaaTebcTBa Poccuiickoii deaepanuu, B
TOM YHCJIEe B 001aCTH SKOHOMHUKH 1 dKojorun (OIIK-3);

- 3HaeT 3akoHomaTenbcTBO Poccuiickoit Pdexepamym B 00sacTH TPYAOBOTO TpaBa M CIIOCOOEH OCYIIECTBIATH CBOIO
npohecCHOHANBHYIO IS TENLHOCTD B paMKax JIeHcTByomero 3akononarenabcta (OI1K-3.3)

B pesynbraTe chopMUPOBAaHHOCTH KOMITCTCHIIUH CTYICHT JOJDKCH:

3HaTh:

HeraruBHble ¢akTopbl TexHOC(hEpBl, UX BO3JCHCTBHE Ha 4YeJOBeKa, TeXHOC(hepy M NPUPOJHYIO Cpely; OCHOBHBIE
METOJBl OpTaHM3alHK 0e30MacCHOCTH >KU3HEACSTEIBHOCTH JIFOJICH, WX 3alIUThl OT BO3MOJKHBIX ITOCIICICTBUI aBapwHid,
KatacTpo(, CTHXHIHBIX O€JACTBUI; BUIBI M HCTOUYHIKH OCHOBHBIX OIIACHOCTEH TeXHOC(hEpH! 1 e€ OTAEIbHBIX KOMIIOHEHTOB,
BPEOHBIC M OINACHBIC HETATUBHBIC (baKTOpI)I BO3HeﬁCTBHﬂ Ha 4YCJIOBCKA, MCTOAbI O6Hapy)KCHI/IH U THUTHCHHUYECKOC
HOPMHUPOBAHUE, TOPAAOK MCIOJIB30BaHUA CPCIACTB HH[[HBHI[yaHLHOﬁ 3allUuTBI, OCHOBBLI OpTraHU3aluU aBapPIfIHO-
CHacaTeNbHBIXH JPYTUX HEOTIOXKHBIX pabOT MPH YPE3BBIYANHBIX CHTYALUIX.

Ymern:

Oka3bIBaTh NEPBYIO AOBpaueOHYIO MMOMOIIb MMOCTPAJIABIINM IIPH aBapusX U YPe3BbIYAWHBIX CUTyalUsX, 3Q(HEeKTHBHO
HCIIOJIb30BaTh CPEACTBA 3aIUUTHI OT HETaTUBHBIX BO3JCHCTBUIl; MPOBOAUTH KAUECTBEHHBIM M KOJIMYECTBEHHBIA aHAIU3 U
OIICHMBaHWE pHCKa, 3()(QEKTHBHO WCIONB30BaTh CPEICTBA 3aIIUTHl OT HETaTUBHBIX BO3ACHCTBHI, IPOBOIIUTH
obe33apakuBaHue TEPPUTOPUHN, 000pYIOBaHHWs, TPAHCIOPTa, CaHOOPAOOTKY JIOJEH; MCIOIB30BaTh MpaBWJIa TEXHUKH
0€301acHOCTH, MPOU3BOACTBEHHON CAaHUTAPHH, TIOKAPHOH 0E30IaCHOCTH U HOPMBI OXpaHbl TPY/Aa, U3MEPSTh U OLIEHUBAThH
napaMeTpsl MPOM3BOJICTBEHHOTO MMKPOKJIMMATa, YPOBHS 3albUICHHOCTH M 3ara3oBaHHOCTH, IIymMa, W BHOpaluy,
OCBEII[CHHOCTH.

Baaners:

[Tpuemamy ¥ HaBBIKAMM OKa3aHHs J0BpauyeOHOMN IMOMOIIM MOCTPAJaBIINM TP aBapHsiX W YPe3BbIYalHBIX CHTYAIHAX;
OCHOBHBIMHM METOJIaMH OOecCIedeHUs] 0e30MacHOCTH JKU3HENEATENIbHOCTH B YPE3BBIYAWHBIX CHUTYalMsAX M 3alIUTHI
IepCOHaa OT BO3MOXKHBIX IIOCJICACTBHI aBapwid, KaTacTpod, CTHUXUIHBIX OEICTBHI; CpeACTBAMH WHAWBUAYAIEHOU
3aIIUTHI, OCHOBHBIMU METOJaMu oOecrieyeHns: 6e301acHOCTH )KU3HEIESTENFHOCTH B YPE3BbIYAHBIX CUTYALMsIX U 3alUThI
MepCcoHana 0T BO3MOXHBIX IOCIEACTBUI UpEe3BbIYANHBIX CUTyalUil.



AHHOTAIUA
padoueii nporpaMMbl TUCHUTIIHHBI
«@u3HYecKas KyJbTypa H CIIOPT»

1 O6mas TpyaoemMkocTs (3.e./ yac): 2/72

2 MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
HucnummHa «Pu3ndeckas KynbTypa U CIOPT» OTHOCHTCS K 00s3aTeNbHON yacTn O0moka 1 JIucuumuimHe! (MOIyIN).

3 Ilesb U 321241 OCBOEHHS YUEOHOI TMCUHUINIUHbI

Lenbio OCBOEHHS TUCHHIUIMHBI  SBIACTCA(GOPMHUPOBAHHE Yy CTYNCHTOB KOMIUIEKCA TEOPETHYECKHX 3HAHUH U
MIPAKTUIECKUX HABBHIKOB TMOJAEPIKAHI JOIDKHOTO YPOBHSA (PH3MUYECKON MOATOTOBICHHOCTH I 00ECIICUEeHUS TOTHOIICHHOM
CONMANBHON 1 MPO(EeCCHOHANBHON IEATEIEHOCTH.

3amaun mpenogaBaHus AUCIUIUIINHEL:
— MOJYYCHHE TCOPETUYCCKUX 3HAHUHI O BUAAX (PU3MUCCKUX YNPAKHCHHHA U HAYYHO-TNPAKTHUCCKUX OCHOBAX (hU3UUCCKOM
KYJIBTYPBI ¥ 3I0POBOTO 00pa3a M CTHIIS JKU3HHU;
— OCBOCHHE CIOCOOOB MPUMEHEHHS Ha MPaKTHKE Pa3sHOOOPA3HBIX CPenCTB GMU3NIECKOI KyIbTYpPHI, CIIOPTA U TypU3Ma IS
COXpaHCHHS W YKPEIUICHHS 3I0POBbS, NCHUXO(U3NIECKOH IIOATOTOBKM W CAMOIOATOTOBKM K Oymymeidl >Xu3HH H
poeCCHOHATBHOM NEeSTEIbHOCTH;
— HCIOJB30BAaHWE CPEACTB W METOAOB (HU3MUIECKOTO BOCIUTAHUSA I NPOPECCHOHATBHO-TMIHOCTHOTO Pa3BUTHSA
(pU3NIECKOTO CaMOCOBEPIICHCTBOBAHUS, (POPMUPOBAHMUS 3T0POBOTO 00pa3a U CTIIIS KI3HH;
- BJIAJICHUE CPEJCTBAMHU M METOJaMHU YKPEIUICHHUS HHANBUAYAIBHOTO 3/0POBbs, (PHU3MUECKOTO CAMOCOBEPIIICHCTBOBAHUS.

4 Copnepxanue IUCUMINIMHBI

IIpenmer, conepxkanue u 3aga4un Kypca. Pusndeckas KyJbTypa B 00IIEKYIbTYPHO JKU3HH U NMTPOQECCHOHATBHON
nesiTeNibHOCTU. McTopust pa3sutus pusndeckoi KyabTypsl U cnopra. Vicropus Onumnuiickoro nemkenus. Beepoccuiicknit
kommiekc I'TO. HMcropus, cTymeHH, METOAMYECKHE OCHOBBI BBINMOJNHEHHs TecToB Komiuiekca ['TO. CouwmanbHo-
OMOJIOTNYECKHE OCHOBBI (PM3MUYECKOH KyIbTYpHl M CIIOPTA. 3AOPOBBIH 00pa3 xu3HM. Pu3Hdeckas KyJbTypa M CIIOPT B
obecrieueHnH 370pOoBbst. OCHOBBI METOJMKH CaMOCTOSITENIbHBIX 3aHATHH (PU3MUECKUMH YIPKHEHUSIMH U CAMOKOHTPOJIb B
npotecce 3TUX 3aHaTHi. [Icuxodusuonoruueckre 0OCHOBBI y4eOHOTO TpY/a ¥ HHTEIUICKTyalbHOU AesitenbHocTH. CpencTaa
(bu3HIECKOH KyIbTyphl B peTyIHpoBaHNH paboTocnocooHocTr. O0mas pusndeckas ¥ criennaibHas IOATOTOBKA B CHCTEME
¢msuyeckoro Bocrutanus. Criopt. MHOUBHAyanbHEIM BBIOOpP BHIOB CIIOPTA WM CHUCTEM (DU3MYECKHX YHPaKHEHHH.
OcCo0eHHOCTH 3aHATHI U30PaHHBIM BHOM CIIOPTa WM CUCTEMOH (u3udeckux ynpaxuHeHuid. CriopTuBHbIe Urpsl. [IpaBuia
copeBHOBaHMH U cyneiictBo. OcobOeHHOCTH MOAroToBKH. IIpodeccnonanbHO-pukianHas (u3nyueckas MOATOTOBKA
OyIyIIHX CHEIHATICTOB.

5 Ilnanupyemble pe3yJbTaTbl O00y4YeHMsl MO AUCHMILIMHE, o0eclme4yuBalolIMe [JOCTHKEHUE IJIAHUPYEMBbIX
pPe3yJabTaTOB 0CBOEHHS 00pa30BaTeIbHOI POrpaMMbI

B pesynprate ocBoeHms AMCUMIUIMHBI «DuU3Mueckas KylbTypa W CHOPT» OOYdaloIIMiCs JOJDKEH OBIIAJETh
CJIEAYIONIMMHI KOMITETeHIISIMU M MHAMKATOPAMH JOCTHKEHHS KOMIIETECHIINH:
CriocobeH ympaBisTh CBOMM BpPEMEHEM, BBICTPaMBATh M PEAM30BHIBATH TPAEKTOPHUIO CAMOPA3BUTHS HA OCHOBE
MPHUHIMIIOB MOCTABICHHOM 3a1a4n 06pa3oBanust B TeueHne Beei xusuu (YK-6):
- OnpenenseT NPHOPUTETH COOCTBEHHOH NEATENILHOCTH, TMYHOCTHOTO Pa3BUTHS U npodeccruoHatbHoro pocra (YK 6.3);
CnocobeH ToONJepKUBaTh JOJDKHBIH ypOBEHb (U3MUYECKON TOJATOTOBJIEHHOCTH [JIsl OOECIeueHHUs IOJHOICHHON
companbHoO! 1 podeccuoHatpHoi aestensHoct (YK-7):
- Beibupaer 310poBBe-cOeperaroiiye TeXHOIOTHU AT TOAEPKAHUS 3T0POBOT0 00pas3a KHU3HU C yIeTOM
(U3HONIOrMYECKUX 0COOCHHOCTEH OpraHu3Ma U YCIOBUI pealiu3anny NpoQecCHOHaIbHON eI TebHOCTH
(YK 7.1);
- [Inanupyer cBoe pabGodee U cBOOOIHOE BpeMs Ul ONTHMAIBHOTO COYETaHUS (PU3NYECKOW M YMCTBEHHOW Harpys3kd M
obecrieuenus paborocnocobroct (YK-7.2);
- ColmofaeT W MpomaraHAupyeT HOPMBI 3JI0POBOrO 00pa3a JKU3HM B pa3JIMUHBIX JKU3HEHHBIX CHTYallUsX W B
npodeccronanbHol nesrenpHocTd (YK-7.3).

B pesynbrate cOpMUPOBAHHOCTH KOMIIETEHIIMH CTY/ACHT J0JDKEH:

3HATh:
— BUJIbI (PU3UYECKUX YIIPAKHEHHH;
— Hay9YHO-TIPAaKTHYECKUE OCHOBBI (PU3NIECKOH KYJIbTYPHI U 3I0POBOTO 00pa3a M CTHIIS JKU3HHU;
yMeThb:

— NPHUMEHATh Ha TNPAKTHUKE Pa3HOOOpa3Hble CpencTBa (DPM3MUECKOH KYJIBTYPHI, CIIOPTA M TypHU3Ma JJIsl COXpAaHEHUS U
YKpEIUICHUS! 3[J0pPOBbs, NMCUXO(U3NUECKON MOATOTOBKM M CaMOIOATOTOBKM K Oynymieil >kKM3HH M HpodeccCHOHAIBLHOMN
JIeITeIIbHOCTH;
— HCIIOJIb30BaTh TBOPUECKH CPE/ICTBA U METOABI (PU3NUECKOTO BOCTIUTAHUS ISl TPO(PECCHOHATIBHO -TAYHOCTHOTO Pa3BUTHS
(hM3MYECKOTO CaMOCOBEPIICHCTBOBAHMS, (POPMHUPOBAHHMS 310pPOBOTO 00pa3a M CTUIIS JKU3HH;



BJIAJETh:

— cmocobamu yIpaBieHHs CBOCH ITO3HABATEIBHON MESTEIBHOCTHIO M YIAOBICTBOPSATH 0Opa3oBATEIbHBIC HHTEPECH H
MOTPeOHOCTH;

— CPE/ICTBAMH U METOAaMH YKPEIUICHUS] HHANBHYaTbHOTO 3I0POBbs, (PU3UUECKOTO CAMOCOBEPIIICHCTBOBAHHUSL.

AHHOTALUA
pa6oueii mporpaMMsbl AU CUMIJIMHbBI
«Obmas ¢pusnyeckasi MOAroTOBKA

1 Obmas TpynoemMkocThb (3.¢./ gac): 328 4.

2 MecTo TUCHUTLUIMHBI B CTPYKTYpPe 00Pa30BaTeILHON MPOrPaMMbI
HucnummHa «OOmas ¢u3nveckas MOATOTOBKa» OTHOCUTCS K 00s3aTenbHONM yacth Oyioka 1 JIMCIMITIMHEL
(Momymm).

3 Ilesb U 321241 OCBOEHHS YUEOHOI TMCUHUIIUHBI

Ilenblo OCBOCHHS TUCHHUIUIMHBI  SBISACTCA(QOPMUPOBAHUE Yy CTYJICHTOB KOMIUIEKCA TEOPCTUYECCKHX 3HAHHUH U
MPAKTUYCCKUX HABBIKOB MOJICPKAHUS JOJDKHOTO YPOBHS (PH3MUYCCKON MOITOTOBICHHOCTH Il 00CCIICUCHHS TTOJTHO ICHHOM
COIUANBHON U MPO()EeCCHOHANLHON IEATEIILHOCTH.

3amaun mpenogaBaHus AUCIUILIINHEL:
— MONyYCHHE TCOPETUIECKUX 3HAHWH O BUAAX (PH3MUCCKUX YNPAKHCHUH W HAYYHO-TIPAKTHUSCKUX OCHOBAX (PUIUIECKOM
KyJBTYpPHI U 370pPOBOT0 00pa3a U CTUJIS JKU3HH;
— OCBOCHHE CIOCOOOB MPUMEHEHHUS Ha MPAKTUKE Pa3HOOOPa3HBIX CPEACTB (PU3UUCCKOIM KyIbTYphl, CIOPTa U TypU3Ma I
COXpaHCHHS W YKPEIUICHHS 3I0pPOBbS, NCHXO(HU3NIECKOH IOATOTOBKM W CAMOIOATOTOBKM K Oymymeidl >XW3HH H
po¢heCCUOHATBHOM NS TeIbHOCTH;
— HCIOJBb30BAHHUE CPEACTB MU METOAOB (DHU3MYECKOIO BOCHUTAHHSA U1 NPOGECCHOHATHHO-INYHOCTHOTO PA3BUTHS
(pU3NIECKOTO CaMOCOBEPIICHCTBOBAHUS, (POPMUPOBAHMUS 3T0POBOTO 00pa3a U CTIIIS KI3HH;
- BIIAJICHUE CPEACTBAMH M METOAAMH YKPETUICHUS HHANBUAYAIEHOTO 37J0POBbS, (PH3MYECKOTO CaMOCOBEPIICHCTBOBAHHSI.

4 Copep:xanue JMCUUNIUHbBI

OOmas ¢usndeckass MOATOTOBKA. J[BUTaTenbHBIE NEWCTBHA W HaBBIKH. Pa3zBuTne ¢usmueckux kadecTB. CrenmanbHas
¢u3nyeckas IMOATOTOBKA B M30paHHOM BHIE cnopra. MeToAuka MOATOTOBKM K BBINOJHEHHIO TecToB kommiekca ['TO.
OCHOBBI METOIMKU CaMOCTOSITENIbHBIX 3aHATHH B W30paHHOM BHJE CIIOPTA, CAMOKOHTPOJIb B TPOLECCE THX 3aHSTHM.
3aHsATHs M30paHHBIM BHJOM CIOpTa WJIM CHUCTEMOH (H3MuYecKuxX ynpaxHeHui. [IpaBuia copeBHOBaHMH W CyJEHCTBO B
n30paHHOM BHJE criopTa. [IpodeccnoHanbHO-IpUKIagHAs PU3HIECKas! TOJrOTOBKA.

5 Ilnanupyemble pe3yJbTaTbl O00y4YeHUs] 1O JUCHHMIVIMHE, oO0ecleYUBaOLIMe [AOCTHKEHHME IJIAHMPYEMBbIX
Pe3yJIbTaTOB OCBOEHMSI 00Pa30BaTeILHOI NPOrpamMMbl
CriocobeH moniepKUBaTh JOJDKHBIA ypOBEHb (DH3MYECKOW MMOATOTOBICHHOCTH Uil OOECHeUYeHHs ITOJHOICHHOU
couuagbHOM U podeccronanbHoi aesrensHocTu (YK-7):
- Beibupaer 310poBBe-cOeperaromniye TeXHOIOTHA IS ITOASPKAHUS 300pOBOTo 00pasa KHU3HH C YIeTOM
(U3NOTOTHYECKIX OCOOCHHOCTEH OpraHu3Ma 1 YCIOBUH peanu3anuy IpodecCHOHATEHON AeITeTbEHOCTH
(YK 7.1);
- [Inanupyer cBoe pabouee U CBOOOJHOE BpeMs Ul ONTHMAIBHOTO COYETaHUS (U3MYECKOW U YMCTBEHHOW HArpy3Kd M
obecrnieuenust paborocnocodonoctu (YK-7.2);
- CoOmomaer W TpomaraHIUPYeT HOPMBI 3J0POBOrO 00pa3a KM3HH B Pa3iINYHBIX JKU3HCHHBIX CHTYallUsIX U B
npodeccronanbHoi nestenpHocTr (YK-7.3).
B pesynbrate copMUpOBaHHOCTH KOMIETEHIIMH CTYIEHT JIOJDKEH:

3HATH:
— BHIBI PU3UYECKUX YTIPAKHCHHIA;
— HAyYHO-TIPAKTHYECKUE OCHOBBI (PU3NIECKOH KYIBTYPHI U 3I0POBOTO 00pa3a M CTHIIS JKU3HHU;

yMeThb:
— NPHUMEHSATh Ha MPAaKTHUKE Pa3HOOOpa3Hble CpencTBa (DU3MUECKON KYJbTYpbHI, CIIOPTA W TypHU3Ma AJIsl COXPAaHEHUS U
YKPEIUICHUST 3[J0POBbs, MCUXO(U3NUECKOIl MOATOTOBKM M CaMOIOATOTOBKH K Oynyuieil ku3Hu U npodeccroHaIbHOMN
JIeSTeIbHOCTH;
— HCIOJIb30BaTh TBOPUYECKH CPEJICTBA U METOAbI (PU3NYECKOr0 BOCIIUTAHUS YIS TPO(ECCHOHATBHO -IMUHOCTHOTO Pa3BUTHS
(U3MYECKOT0 CaMOCOBEPILICHCTBOBAHMS, (POPMHUPOBAHHUS 30POBOTO 00pa3a M CTUIIS JKU3HH;

BJIAJIEThH:
— crmocobamu yNpaBJeHUs] CBOEH I03HABATENLHOM NESTENFHOCTBIO M YAOBICTBOPATH 00pa3oBaTeNbHbIE HWHTEPECH U
MOTPeOHOCTH;
— CpE/ICTBaMH U METOIaMH YKPEIUICHHUS HHANBHYaIbHOTO 3/I0POBbs, (PU3NUECKOTO CAMOCOBEPIICHCTBOBAHHUSL.



AHHOTALIUA
pa6oueii mporpaMMbl ¥ CUMIJIMHbBI
«CrnopTuBHBIE UTPBI»

1 Obmas TpynoemMkocTh (3.e./ gac): 328 4.

2 MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
Jucrturumaa «CriopTHBHBIE UTPB) OTHOCHUTCS K 00s13aTeNbHON YacTH O0yoka 1 Jlucuumiiael (MOIyin).

3 Hesb 1 3a1a41 0CBOEHHUA YUeOHON THCIMIIIHHBI

Lenbio OCBOGHWS TUCHHIUIMHBI  SBIACTCA(GOPMHUPOBAHWE Yy CTYNCHTOB KOMIUIEKCA TEOPETHYECKHX 3HAHUH U
MPAaKTUIECKUX HABBHIKOB TMOACPKAHIS JOJDKHOTO YPOBHS (PH3MUECKON MOATOTOBICHHOCTH Il 00ECTICUeHHS ITOTHOIEHHON
COILMANBHOM U MPO(EeCCHOHATBEHON ACSTEIILHOCTH.

3ajauu npenoilaBaHus JUCIUILTUHBL:
— MOJYYCHHE TCOPETUYCCKUX 3HAHUHI O BUAAX (PU3MUCCKUX YNPAKHCHHHA U HAYYHO-TPAKTHUCCKUX OCHOBAX (hU3UUCCKOM
KYJIBTYPHI ¥ 3I0pPOBOTO 00pa3a M CTHIIS JKU3HU;
— OCBOGHHE CIOCOOOB MPUMEHEHUS Ha MPaKTHUKE Pa3HOOOPa3HBIX CPeACTB (pr3MUecKoil KyNbTypHl, CIOPTA U TYpHU3Ma IS
COXpaHCHHMS W YKPCIUICHHS 3I0POBbs, NCHUXO(U3NYECKON MMOATOTOBKM W CAaMOMOATOTOBKM K Oymymiedl »Xu3HU U
po(eCCHOHATBHO NesTeIbHOCTH;
— HCHOJB30BAHHE CPEACTB W METOAOB (U3UIECKOTO BOCIUTAHUS I HPOPECCHOHATHHO-TNMIHOCTHOTO Pa3BUTHSA
(hU3UIECKOT0 CaMOCOBEPIICHCTBOBAHUSI, (HOPMHUPOBAHHUS 37J0POBOTO 00pa3a U CTHIIS KHI3HH,
- BJIAICHUC Cpe)lCTBaMI/I U MECTOdaMU prenneHym I/IH[[I/IBI/I}IyaJ'II)HOFO 3}10p0BL§I, (l)I/I3I/I‘-IeCKOFO CaMOCOBepHIeHCTBOBaHI/IH.

4 CopepxaHue 1M CUMIIJIMHBI

OOmas ¢usnyeckas MOATOTOBKA. J[BUTaTeNbHbIE NEHCTBUS M HaBhIKH. PazBuTtre (usmueckux kadecTB. CrenuanbHas
¢du3nyeckas MOArOTOBKA B M30paHHOM BHIE cnopra. MeToJuKa MOATOTOBKM K BBINOJHEHUIO TecToB Komiuiekca ['TO.
OCHOBBI METOAMKH CAMOCTOSITETIHHBIX 3aHATHH B M30paHHOM BHIE CIOPTa, CAMOKOHTPOJIb B TPOIECCE STHX 3aHATHH.
3aHATHA M30paHHBIM BHIOM CIOpTa WJIM CHCTEMOH (H3MUYecKnX ynpakHeHuH. IIpaBuia copeBHOBaHMI W CyIEHCTBO B
n30paHHOM BHJE criopTa. [IpodeccnoHanbHO-IpUKIaHas GU3nIecKas MoJroToBKa.

5 Ilunanupyemble pe3yJbTaTbl O00y4YeHMsl MO0 JAUCHMILIMHE, oO0ecneyuBAIOUIUME JAOCTUKEHHMEe IUIAHMPYeMBbIX
pe3yJIbTATOB OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl
CriocobeH MmoaAepKUBaTh JOJDKHBIA ypPOBEHb (DM3MYECKOW MMOATOTOBICHHOCTH Ui OOCCICUCHHS TOJIHOIICHHOU
coluanbHO! u podeccuoHa pHoi aestensHoct (YK-7):
- Beibupaer 310poBee-cOeperaromnye TeXHOIOTHH IS TTOIAEPKaHus 3[0POBOT0 00pa3a KU3HHU C YIeTOM
(U3HONIOTMYECKNX 0COOCHHOCTEH OpraHu3Ma U YCIOBUH peasin3anny MpoQecCHOHANBHON e TeIbHOCTH
(YK 7.1);
- [Inanupyer cBoe pabGodee U cBOOOIHOE BpeMs Ul ONTHMAIBHOTO COYETaHHs (PU3NUECKOH M YMCTBEHHOH Harpy3ku U
obecrnieuenust paborocnocodonoctu (YK-7.2);
- ColmofaeT W MpoNaraHAupyeT HOPMBI 3JI0POBOrO 00pa3a JKU3HM B pa3JIMUHBIX JKU3HEHHBIX CHTYalUsX W B
npodeccronanbHoi nesrenpHocTr (YK-7.3).
B pesynbrate copMUpOBaHHOCTH KOMIIETCHIIMH CTY ICHT JIOJDKCH:

3HATh:
— BUJIBI QUBUYECKUX YIIPAKHEHNH;
— Hay4YHO-TIPaKTUYECKHE OCHOBBI (PM3MYECKON KYJIbTYPHI M 30POBOT0 00pa3a M CTUIIS )KU3HH;

yMeThb:
— NPHUMEHATh Ha MPAKTUKE Pa3HOOOpa3Hble CpelncTBa (DM3MUECKOH KYJbTYpBHI, CIIOPTa W TypuU3Ma AJIsl COXPaHEHUS U
YKpEIUICHUST 3[J0POBbsI, NMCUXO(U3NUECKON MOATOTOBKM M CaMONOATOTOBKM K Oynylied *H3HU W NpodeccHOHaNIbHON
JIeITeIIbHOCTH;
— WCTIOJIb30BaTh TBOPUECKH CPE/ICTBA M METOABI (PU3NUECKOTO BOCTIMTAHUS ISl MPO(ECCHOHATIBHO -TAYHOCTHOTO Pa3BUTHS
(pU3MYECKOTO CaMOCOBEPIICHCTBOBAHMS, (YOPMHUPOBAHMS 3/10pOBOTO 00pa3a U CTUIIS )KU3HH;

BJIA/IETh:
— cmocobaMu YIpaBlIeHHUS CBOEH IMO3HABATEIBHOM [EATEIHFHOCTHIO M YIOBJIETBOPATH OOpa3oBaTEIbHBIE HHTEPECHI U
MOTPEOHOCTH;
— CPE/ICTBaMH M METO/IaMH YKPEIJICHUs] HHIMBHIyaIbHOTO 3/I0POBBSI, (PU3MYECKOTO CaMOCOBEPILICHCTBOBAHNSI.

AHHOTAIUSA
padoueii nporpaMMpl AUCUMILJIMHbBI
«ApanTtuBHas ¢puznyeckas KyJIbTypay»
1 O6mast TpyaoeMkocTh (3.€./ 9ac): 328 4.



2 MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

Jucnumuinaa «AnanTuBHas (u3ndeckas KyJIbTypay» OTHOCHUTCS K 00s3aTeIbHOM dacTu Omoka 1 JIMCIUTUTHHBL
(Momynn).
3 Ilesb ¥ 3a1a4U OCBOEHMSA YUeOHOM M CUMIIMHBI

Lenbio OCBOGHWS TUCHHIUIMHBI  SBIACTCA(GOPMHUPOBAHWE Yy CTYNCHTOB KOMIUIEKCA TEOPETHYECKHX 3HAHUH U
MPAaKTUIECKUX HABBHIKOB TOACPKAHIS JOJDKHOTO YPOBHSA (PH3MUECKON MOATOTOBICHHOCTH Il 00ECTICUSHHS ITOTHOIIEHHON
CONMANBHON 1 MPO(EeCCHOHAIBHON ACSTEIEHOCTH.

3amaun mpenogaBaHus AUCIUILIINHEL:
— MOJyYCHHE TCOPETUYCCKUX 3HAHUHI O BUAAX (PU3MUCCKUX YNPAKHCHHHA U HAYYHO-TPAKTHUCCKUX OCHOBAX (hU3UUCCKOM
KYJBTYPHI ¥ 3I0pPOBOTO 00pa3a M CTHIIS JKU3HU;
— OCBOCHHE CIOCOOOB MPUMEHEHUS Ha MPaKTHUKE Pa3HOOOPa3HBIX CPEACTB (pH3MUEecKOl KyNbTypHI, CIIOPTA M TYpHU3Ma IS
COXpaHCHHMS W YKPCIUICHHS 3I0POBbs, NCHUXO(U3NYECKON IMOATOTOBKM W CaMOMIOATOTOBKM K Oymymiedl XU3HH U
poeCCUOHATBHOM NESTEIbHOCTH;
— HCIOJB30BAaHWE CPEACTB W METOAOB (U3MIECKOTO BOCHUTAHUS IS NPOPECCHOHANBHO-TMIHOCTHOTO Pa3BUTHSA
(pU3NIECKOTO CaMOCOBEPIICHCTBOBAHMS, (POPMUPOBAHMS 3T0POBOTO 00pa3a U CTHIS KI3HH;
- BJIAJICHUE CPEJCTBAMHU M METOJAMHU YKPCIUICHHUS HHANBUAYAILHOTO 3/J0POBbS, (PH3HMUECKOTO CAMOCOBEPIICHCTBOBAHHS.
4 Coaep:xanue TUCHUILTAHBI
O6mas ¢uzndeckas MOATOTOBKA. JIBHraTenbHBIC NEHCTBUSA W HaBBIKU. Paspurme ¢(msmdeckux kadecTB. CrienmanbHas
¢u3nyeckas MOArOTOBKA B M30paHHOM BHJIE cnopra. MeToJuKa MOATOTOBKM K BBINOJHEHUIO TecToB Komiuiekca ['TO.
OCHOBI)I METOOUKHN CaMOCTOSTCIIbHBIX 3aHATHI B I/136paHHOM BUAC COpTa, CAMOKOHTPOJIb B MPOLECCE ITUX 3aHATHH.
3aHaTHs W30paHHBIM BHIOM CIOPTa M CHCTEMOH (M3WYEeCKHUX ympakHeHWH. [IpaBmia copeBHOBAHWN W CYHCHCTBO B
n30panHOM Bue criopta. [IpodeccronanbHO-TpuKIafHast Gu3ndeckas moAroToBKa.
5 IlnaHupyeMble Ppe3yJbTAaThbl OOyYeHHS MO JUCHUILUINHE, OOecleYNBAKINNE JIOCTHXKEHHE IUIAHUPYEMBIX
pe3yJIbTATOB OCBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl
CriocobeH monnepKUBaTh JIOJDKHBIH ypOBEHb (PH3MYECKONW MOATOTOBICHHOCTH Ui OOECHEeUYeHHs ITOJHOICHHOU
conuanbHOU 1 npodeccuoHa pHol aestensHoct (YK-7):
- Bribupaer 310poBBe-cOeperaromnire TeXHOIOTHH AJIS MTOANSPKAHUS 3I0POBOTO 00pas3a KU3HH C YIeTOM
(HU3HOTIOrHUECKUX 0COOCHHOCTEH OpraHu3Ma 1 YCIOBHUH peanu3aiuu npodecCHOHAILHON AITEIbHOCTH
(YK 7.1);
- [Inanupyet cBoe pabouee U CBOOOIHOEC BpEMs I ONTUMAIBLHOIO COUCTaHUS (PU3UYCCKON M YMCTBCHHOW HATPY3KH W
obecrieuenus paborocnocobroct (YK-7.2);
- CoOmomaeT W TpomaraHAUPYeT HOPMBI 3J0POBOTO 00pa3a KM3HH B PasiINYHBIX JKU3HCHHBIX CHTYallUsIX W B
npodeccronanbaoi nesrenpHocTd (YK-7.3).

B pesynbrate copMUpOBaHHOCTH KOMIIETSHIIMH CTYIEHT JIOJDKEH:

3HATh:
— BHIBI PU3NYECKUX YTIPAKHCHHIA;
— HAyYHO-TIPAKTHYECKUE OCHOBBI (PU3NIECKOH KYIBTYPHI U 3I0POBOTO 00pa3a M CTHIIS JKU3HHU;

yMeTh:
— NPHUMEHATh Ha MPAKTUKE Pa3HOOOpa3Hble CpelcTBa (DU3MUECKOH KYJbTYpbhI, CIIOPTA M TypuU3Ma JJIsl COXPAaHEHUS U
YKpEIUICHUST 3[J0POBbsI, NMCUXO(U3NUECKOIl MOATOTOBKM M CaMONOATOTOBKM K Oynylied *H3HU U NpodeccCHOHaNIbHON
JESITETIbHOCTH;
— MCIIOJIb30BAaTh TBOPYECKU CPEACTBA U METOAbI (I)I/I3I/I'-I€CKOI‘O BOCIIMTAHUA JIsA HpO(beCCI/IOHaJ'H)HO -JIMYHOCTHOT'O Pa3BUTUA
(hU3MUIECKOT0 CaMOCOBEPIIICHCTBOBAHUS, (HOPMUPOBAHHUS 37J0POBOTO 00pa3a U CTUJIS KHU3HHU;

BJIAJIETh:
— cmoco0aMu YIpaBICHHS CBOCH IMO3HABATEIBHON [EATCIFHOCTHIO M YIOBJICTBOPATH OOpa3oBaTEIbHBIC HHTEPECHl U
MOTPEOHOCTH;
— CpeACTBaMU U METOAAMU YKPCIUICHUA MHANBUYaJIbHOTO 3J0POBbA, (1)H3I/I‘IGCKOFO CaMOCOBEPIICHCTBOBAHUAA.

AHHOTADIUA
padoyeii mporpaMMsbl IHCHUIJIHHBI
«OCHOBBI POCCHIICKOH TOCYIapCTBEHHOCTI

1 O6masn TpyroemMkocts (3.e./ yac): 2/72.

2 MecTo IMCHUIJIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOorpaMMsbl
Jucunnmiaa  «OCHOBBI  POCCHHCKOW TOCYNAapCTBEHHOCTH» OTHOCHUTCS K 4YacTH, (QOpPMHPYyeMOH y4JacTHHKaAMHU
00pa30BaTeNBHBIX OTHOWICHM O0JI0Ka 1 JIMCIUIUTMHBL (MOTYITH).

3 ennb 1 321241 OCBOCHHUS Y4eOHOH AMCHUTLIHHBI
Lenbto ocBoeHust AUCHMILINHBI «OCHOBBI POCCHICKOW TOCYJapCTBEHHOCTH» sBIIsieTcsl (popMHUpoBaHHE y 00YyYaromIuxcs
CHCTeMbl 3HAaHWH, HaBBIKOB W KOMIIETEHIIMH, a TaKkKe IEHHOCTEH, MPaBUiI U HOPM IOBEICHUS, CBSI3aHHBIX C OCO3HAHUEM



TIPUHAJISKHOCTH K POCCHICKOMY OOIIECTBY, Pa3BUTHEM YYBCTBA MAaTPHOTHU3Ma U TPAXKIAHCTBEHHOCTH, (GOPMUPOBAHUEM
JIyXOBHO-HPABCTBEHHOTO M KYJbTYpHOTO (yHIAMEHTa Pa3BUTOW W IEIbHOW JWYHOCTH, OCO3HAIONICH OCOOCHHOCTH
HUCTOPHYECKOTO IIYTH POCCHICKOTO TOCYIapCTBa, CAMOOBITHOCTh €r0 IOJHMTHUYCCKON OpraHM3aludl W COMPSIKCHHE
WH/IMBUYaTEHOTO JOCTOMHCTBA U yCIeXa ¢ OOIIECTBEHHBIM MPOTPECCOM U MOJIUTHUCCKON CTA0MIBHOCTHIO CBOCH PoIMHBL
3amayaMu perofaBaHusl TUCIIUIUTHHEL SBIITIOTCS:

- TpeAcTaBUTh UCTOpHI0 Poccuu B €€ HempephIBHOM NHMBUIIM3AMOHHOM H3MEpPEHHH, OTPa3uTh €€ Hanboiee 3HAYUMBIC
0COOCHHOCTH, TIPUHIIHITBI ¥ aKTYaJIbHBIC OPHCHTHUPHL,

- PacKpHITh IICHHOCTHO-TIOBEJICHUECKOE COJEp)KaHMe YyBCTBA I'PaXKTAHCTBEHHOCTH W MAaTPHOTHU3MA, HEOTHEIUMOTO OT
Pa3BUTOTO KPHUTHUYECKOTO MBIIUICHUS, CBOOOTHOTO PAa3BUTHUS JIMYHOCTH M CIIOCOOHOCTH HE3aBHCHMOIO CYXIEHHUS 00
AKTyaJIbHOM HOJUTHKO-KYJIbTYPHOM KOHTEKCTE;

- paccMOTpeTh (ByHIAMEHTAIbHBIC JOCTUXKCHUS, U300PETCHHUS, OTKPBITUS U CBEPIICHUS, CBSI3aHHBIC C Pa3BUTHEM PYCCKOM
36MJII U POCCUHCKON LUBUIM3ALUM, NPEACTaBUTh MX B aKTyaJbHOW M 3HAUMMOM MEPCIEKTHBE, BOCIUTHIBAIOIIEH B
rpaKAaHUHE TOPAOCTh U CONMPUYACTHOCTH CBOEH KYJNbTYpE U CBOEMY HApOAY;

- MPEICTAaBUTh KIIOYEBbIE CMBICIBI, STUYECKHE U MHUPOBO33PEHUYECKUE JTOKTPUHBI, CIIOKHUBIIHUECS BHYTPH POCCHICKOM
IUBIIIN3AINH U OTPaXkaromie e€ MHOTOHAIMOHAIBHBIH, MHOTOKOH()ECCHOHAIBHBIN U COMMIAPHBINA (OOIMHHBIN) XapaKTep;
- paccMOTpeTh 0COOEHHOCTH COBPEMEHHOM IMONUTHYECKOW OpTraHU3alliil POCCUHCKOTO 00IIecTBa, Kay3albHYI0 IPUPOIY U
cnenuduKy ero akTyaabHON TpaHC(HOpMAIUK, ICHHOCTHOE 00eCIeUueHIE TPAUIIMOHHBIX HHCTUTYITUOHABHBIX PEIICHUN U
0CO0YI0 MOJIMBAPHAHTHOCTH B3aMMOOTHOIIICHUH POCCHIICKOTO rocynapcTBa u o01iecTsa B peepaTHBHOM U3MEPCHUM;

- ICCIIeIoBaTh Hanboee BepOsATHRIC BHEIIHNE M BHYTPEHHUE BBI3OBEI, CTOSIIUE TIEPET JINIIOM POCCHICKOHN ITUBIITH3AIIH
U e€ roCyJIapCTBEHHOCTHIO B HACTOSIIMI MOMEHT, 0003HAYHUTh KIIFOUEBbIE ClIEHAPHH €€ TIEPCIIEKTUBHOTO Pa3BUTHS;

- 0003HauuTh (yHAAMEHTaJbHbIC LIEHHOCTHbIE MPUHIUNBI (KOHCTAHTBI) POCCHHCKOW LMBUIM3ALMU (SIUHCTBO
MHOT000pas3us, Cijla U OTBETCTBEHHOCTh, COTJIACHE M COTPYAHHYECTBO, JIFOOOBh M IOBEpHE, CO3UAAHUC U Pa3BUTHE), a
TaKXKe CBA3aHHBIC MEKIY COO0I IEHHOCTHBIC OPUEHTHPHI POCCUHCKOTO IIMBIIIH3AIIMOHHOTO PAa3BUTHSL.

4 Copnepxanue IUCUMIIMHBI

Uro Ttakoe Poccus. Poccuiickoe rocyaapcTBo-uuBmiIn3anus. Poccuiickoe MHpPOBO33pEHHE M LIEHHOCTH POCCHMCKON
muBHIM3anyy. [lomurnaeckoe ycrpoiictBo Poccun. Be130BEI Oymymnero u pa3BuTHe CTPaHbI

5 IlnanupyeMble Ppe3yabTaTbl OO0y4YeHMs MO AWCHUILIMHE, O0ecreYyHMBAIOIIHe JOCTHKEHHME IUIAHMPYeMbIX
Pe3yJIbTATOB 0CBOCHHS 00pa30BaTeJbHOI MPOrpaMMbI

B pesynprate ocBoenus OIIOIl OakamaBpmata OOYYarOmUiicS IODKEH OBIANCTH CICAYIOMIMMH KOMIICTCHIUSMH U
HUHAMKATOpaMM JOCTHKEHHUS KOMIIETCHIIMA:

Crioco0eH BOCIIPUHUMATH MEXKKYJIBTYPHOE pa3HooOpasue o0IecTBa B COLHaIbHO-UCTOPHUECKOM, ITHIECKOM U
¢dunocoperom kourekcrax (YK-5):

- JEMOHCTPHPYET TOJIEPAHTHOE BOCHPHITHE COLUUAIBHBIX W KYJIbTYpPHBIX pa3lIMudi, YBa)KHUTEIbHOE M OepexxHoe
OTHOIICHHUIO K HCTOPHIECKOMY HACITIEANIO U KyIbTypHBIM Tpaaunmsm (YK-5.1);

- HaXOJUT M HCIOJb3yeT HEOOXOIMMYIO Ul CaMOpPa3BUTHS W B3aUMOJCWCTBHS C JPYIMMH JIIOJbMHU HH(OpMaNuio o
KyJBTYPHBIX OCOOCHHOCTSX M TPAJIHMIHAX PasIMYHBIX colMaibHbIX rpym. (YK-5.2);

- TPOSIBJIIET B CBOEM IOBEJCHUM YBKHUTEIFHOE OTHOIIEHHE K HMCTOPHYECKOMY HACIEAMI0O M COLHOKYIBTYPHBIM
TPaIUIMAM Pa3IHYHBIX COLHANBHBIX TPYI, OMMpAoIIeecss Ha 3HAHWE ITANlOB HCTOPHYECKOro pa3Butus Poccum B
KOHTEKCTE MUPOBOI UCTOPUH U KYJIbTYPHBIX Tpaauimii mupa (YK-5.3);.

- CO3HATEeNBFHO BHIOMPAET IIEHHOCTHBIE OPHEHTHPHI M T'PAKAAHCKYIO IMO3HINIO; apIyMEHTHPOBAHO OOCYKAAeT M periaeTr
mpo6IeMbl MUPOBO33PEHUECKOTO, OOIIECTBEHHOTO M JINYHOCTHOTO Xapakrepa (YK-5.4).

B pesynbraTe chopMHUpOBaHHOCTH KOMIIETEHIIMN CTYCHT JOJDKEH:

3HamMb:

- (yHnaMeHTanbHbIE OCTHXKEHUS, N300PETEHUs], OTKPBITUS M CBEPUICHHS, CBSI3aHHBIE C Pa3BUTHEM DPYCCKOW 3eMIIM U
POCCUMCKON IUBUIM3ALUY, IPEICTABIIATh UX B aKTyaJIbHOM U 3HAUMMOM NIEPCIIEKTUBE;

- 0COOEHHOCTH COBPEMEHHOHU ITOJIMTHYECKON OpraHU3aluy POCCHHCKOTO OOIIECTBa, Kay3albHYI0 NPUPOIY U CrenuduKy
€ro akTyaJlbHO# TpaHc(hOpMaliK, EHHOCTHOE obeclieueHrne TPAIMIUOHHBIX WHCTUTYIMOHAIBHBIX PEIICHUH U 0COOYIo
MTOJIMBAPHUAHTHOCTH B3AaUMOOTHOIICHUH POCCHHCKOTO TOCYapCTBa U 00IIecTBa B (heIepaTHBHOM U3MEPEHHH;

- (hyHZaMeHTaJIbHbIE [IEHHOCTHBIE IPHHIMIIBI POCCHUMCKONW IMBWIM3AIMU (TaKWe KaK €AMHCTBO MHOrooOpasus, cuia U
OTBETCTBEHHOCTb, COTJIACHE M COTPYIHHYECTBO, JIIOOOBL M JIOBEpHUE, CO3WJAHHME W Pa3BUTHE), a TAKXKE MEPCICKTHBHBIC
LIEHHOCTHBIE OPUEHTUPHI POCCHUICKOTO IIMBUIIM3AIIMOHHOTO Pa3BUTHS;
ymembp:

- aJIeKBaTHO BOCIIPMHUMATH aKTyaJbHBIE COLMANBHBIE M KYJIbTYpHBIE Pa3lIMuus, yBAXHUTEIBHO U OEPEXKHO OTHOCUTHCS K
HCTOPUYIECKOMY HACIIEANIO ¥ KYJIBTYPHBIM TPAJAHIIUM;

- HaXOJWTh U WCIIOJIB30BaTh HEOOXOIMMYIO JJISI CAMOPA3BUTHS M B3aUMOICHCTBUS C IPYTHMHU JIOIBMH HH(OPMAIHIO O
KYJIBTYPHBIX OCOOCHHOCTSAX U TPAJULHUAX Pa3JIMUHbIX COL[MAIbHBIX TPYIIIT;



- TPOSBIATH B CBOEM IMOBCACHHHM YBKUTCIHHOE OTHOIICHHE K HCTOPUYECKOMY HACIICAMIO M COLMOKYJIBTYPHBIM
TPamUIMsIM Pa3IHYHBIX COLMMAIBHBIX TPYII, OIMMPAIOIICECS Ha 3HAHHE ATAlOB HMCTOPHYCCKOrO pasBuTHs Poccuu B
KOHTEKCTE MHPOBOI UCTOPHH U KYJIBTYPHBIX TPATUIIMNA MHPA;

e1ademn:

- HABBIKAMHU OCO3HAHHOTO BBHIOOPA LIEHHOCTHBIX OPUCHTHPOB M IPAKAAHCKOM MO3UIHH;

- HaBbIKAMH apryMEHTHPOBAHHOI'O OOCYXKICHHS W pEUICHHsS MPOOJeM MHPOBO33PEHYECKOr0, OOMIECTBEHHOTO U
JIMYHOCTHOTO XapaKTepa;

- Pa3BHUTHIM YYBCTBOM I'PaKIaHCTBEHHOCTH U MATPUOTH3MA, HABBIKAMU CAMOCTOSTEIBHOTO KPUTHIECKOTO MBIIILICHHS.

AHHOTALUA
pa6oueii mporpaMMsbl ¥ CUMIJIMHbBI
«/les10BBIe KOMMYHUKAILIUID

1 O6masn TpyroemMkocts (3.e./ yac): 2/72.

2 MecTo TUCHUTUIMHBI B CTPYKTYpPe 00Pa30BaTeILHON MPOrPaMMbI
JucturminHa «/lenoBbie KOMMYHHUKAIUI» OTHOCHTCS K 4acTH, (JOPMHUPYEMOI yUaCTHHKaMHU 00pa30BaTelbHbIX OTHOIICHHN
6moka | IucuuninHe! (MOIYITH).

3 Ilesb u 321244 OCBOEHMS YUeOHOM M CUMIIMHBI

Ienbio OCBOCHHSI TUCIMIUTMHBI «J[eI0BbIe KOMMYHHKAIIMM» SBJISETCS MOATOTOBKA CTYACHTOB B 00JaCTH TEOPETHUCCKUX
3HaHUH W (QOPMHPOBaHUSA MPAKTUUECKUX HABHIKOB KOMMYHHKAaTHUBHBIX TNPAKTHK B ICIOBOH cdepe M MEKIMIHOCTHBIX
OTHOIICHHSIX.

3a/auyamMu npeno/iaBaHus JUCIUILTUHBI SBISIOTCS:

- mproOpeTeHNe 3HAHUI O IPUPOJIE U CYIITHOCTH OOIMICHUS 1 KOMMYHHKAIIMOHHBIX TIPOLIECCaX YIPaBICHHUS;

- TIONIyYEHHE OMpEICICHHOTO YPOBHSA YMEHWH BEJCHHUS MICIOBBIX IEPErOoBOPOB, BCTPEY, COBEIIAHUM, Tele(hOHHBIX
pasroBoOpoOB;

- mpuoOpeTeHHe W (HOPMHUPOBAHWE HABBIKOB ITO3HUTHBHOTO OOIICHWSA HAa OCHOBE B3aWMOIIOHWMAHHWS, IPEOJOJICHUSL
KOMMYHHUKATHBHBIX 0apbhepOB, JINYHOTO BIFSIHAS M KOMMYHHKATHBHON KOMIETEHTHOCTH OYAYILETO CIICIIHATUCTA.

4 Copnepxanue JMCUMNIMHBI

JlenoBble KOMMYHHUKAIIMM KaK  COLMAIbHO-TICUXOJIOTHYECKass Kareropus. [lepuenTvBHAsT CTOpPOHA  OOIICHHS.
KomMyHukaTtuBHass ctopoHa oOmieHus. VHTepakTHBHas cTOpoHa oOmieHHs. MexaHU3Mbl BO3JEHCTBHS B Ipolecce
KOMMYHUKanui. @opMsl JeTI0BbIX KOMMYyHUKalMi. KoH(IUKTE B polecce AeI0BbIX KOMMYHUKAIMN. DTHUECKHE (POPMBI
1 HAI[MOHAJIbHBIE OCOOEHHOCTH JICTIOBBIX KOMMYHUKAIINN

5 Ilnanupyemble pe3yJbTaTbl O00y4YeHMsl 1O AUCHMILIMHE, o0eclme4yuBalolMe [JOCTHKEHUE IJIAHUPYEMBbIX
pPe3yJabTaTOB 0CBOEHHS 00pa30BaTeIbHOI POrpaMMbI

B pesynprate ocBoenust OIIOIl OakamaBpuata OOYYAIONIMICS JOJDKCH OBJIAAETH CICAYIOIIUMH KOMIICTCHIASAMHU H
MHJIMKaTOPaMH JIOCTIKCHUS] KOMITETCHIHHN:

CrnocobeH OCyIIECTBISITH COIHATHOE B3aMMO/ICHCTBIE U PEaN30BBIBATH CBOIO poits B KoManze (YK-3):

- OIpe/IesIsieT CBOK0 POJIb B KOMAaHAE, UCXOJSl U3 CTPAaTerul COTPYIHHYECTBA JJIsl JOCTHXKEHHs nocTasieHHoi nenu (YK-
3.1);

- IIpH peajiM3aliyi CBOCH PO B KOMaH/E YYUTHIBACT 0COOCHHOCTH NOBEICHUS APYTUX WieHOB KomaH sl (YK-3.2).
Crioco0OeH OCYyILIECTBIISITh JISJIOBYI0 KOMMYHHMKAIlMIO B YCTHOW M NHCHbMEHHOH (oOpMax Ha TroCyJapCTBEHHOM SI3bIKE
Poccuiickoii ®eneparun 1 nHOCTpaHHOM(bIX) si3bike(ax) (YK-4):

- BBIOMpAeT CTHJIb OOIIEHUsI Ha TOCYIApPCTBEHHOM si3bIke PD ¥ MHOCTpaHHOM S3bIKE B 3aBUCHMOCTH OT LIEJH M yCIOBHH
MapTHEPCTBA; aJANTUPYET PeUb, CTHIIb OOIIEHUS U SA3BIK )KECTOB K CHTyalusM B3aumoaeiicteus (YK-4.1);

- BEJICT JICJIOBYIO MEPENUCKY Ha rOCyapCTBEHHOM s3bike PP 1 MHOCTPaHHOM SI3BIKE C YUETOM OCOOCHHOCTEH CTHIMCTHKH
ouumanbHEIX 1 HeODUIUATIBHBIX IUCEM U COLMOKYJIBTYPHBIX pa3innuuid B Gpopmare koppecnonnenuu (YK-4.3);

- TIPEJICTABISIET CBOKO TOYKY 3PEHHS MPHU JICIOBOM OOIICHHH U B ITyOanaHbIX BoICTYIUICHUSX (YK-4.4).

CrnocobeH MCob30BaTh 6a30BbIC Ae(EKTONIOTHICCKHIE 3HAHUS B COIMATBHON 1 mpodeccnoHanbHo# chepax (YK-9):

- COBEPIICHCTBYET CBOIO PEUEBYIO KYJIbTYPY M 00JaJaeT MpeCTaBICHUAMH O NPUHIUIAX B3aMMOJICHCTBHS B Pa3IMuHBIX
cdepax >KU3HEIEATEILHOCTH, C YIYETOM MEHTAJBHBIX, COIMAIBHO-TICUXOJIOTHUECKUX U KYJIbTYPHBIX OCOOCHHOCTEH JIUI C
OTpaHUYCHHBIMH BO3MOXKHOCTSIMH 370poBbs (YK-9.1)

- IJTAHUPYET U OCYIIECTBISIET MPO(YECCHOHATBHYIO NIEATEIIHOCTD, MPUHUMAs BO BHUMAaHHE HEOOXOAMMOCTh TPHUOOIIICHIS
K UICTOPHYECKHM, COLMOKYIBTYPHBIM M KOMMYHUKATHBHBIM LIEHHOCTSIM JIMLI, UMEIOIINX HHBAINIHOCTD WIN OTpaHUYCHHBIC
BO3MOXHOCTH 310poBbst (YK-9.2)



- B3aMMOJICHCTBYET C JINI[AMH, UMCIOIUMH OTPAHWYCHHBIC BO3MOKHOCTH 30POBBS MM MHBAJIMIHOCTH, B COIHAIBLHOW U
npodecCHOHaIbHON cepax Ha OCHOBE MHAWBHAYaJIbHO- OPHCHTHPOBAHHOTO CO3HAHHWS W IIOBEACHHUS 10 OTHOIICHHIO K
nanHoi kareropuu mozei (YK-9.3)

B pesynpraTe chopMHUPOBaHHOCTH KOMIIETEHIINN CTYCHT JOJKCH:

3HaTh:

- - OCHOBBI JICJIOBOTO OOIIEHHMSI, TPUHIIMIIBI K METO/IbI OPTaHU3alMH JEJIOBBIX KOMMYHHUKAIINH;

- CYIIHOCTh JIEJIOBOH KOMMYHHKAIIIH, €€ COCTABIISIOIINX M POJIb B JENOBOH chepe 0OmIECTBEHHBIX OTHOIICHHH;

- OCHOBEBI PEY€BOii, TIOTHIECKOH U ICHXOJIOTHYECKON M HeBepOaITbHON KyIBTYPHI IEIOBOTO OOIICHMS;

- HOPMBI [TOBEICHUSI, CIIOCOOCTBYIOIIME PA3BUTHIO COTPYAHNYECTBA, B TOM YHCJIE U B OTHOIICHHH JinLl, uMeromux OB3.
YMmern:

- AaHAJM3HUPOBATH JICIIOBBIE CUTYyallH 1 3 ()EKTUBHO BO3ACHCTBOBATh Ha HUX;

- ONpEeNATh COLUATBHO-TICUXO0JIOTHYECKHE OCOOEHHOCTH JICJIOBBIX MAPTHEPOB;

- UCTIOJIb30BATh 3HAHMUS B 00JIACTH MPOBEICHHS ICIOBBIX IIEPETOBOPOB JUIS pealiu3alyy MpoecCHOHATBHBIX HABBIKOB;
- 3¢ (eKTUBHO B3aMMOICHCTBOBATE C JEIOBBIMH MTApTHEPAMH, peatn3ysi KOM()OPTHO-TICHXOJIOTHYECKOE OOIIEHNE
pa3HOOOpa3HbIe CTPATETHH M TAKTHKH, OPHEHTHPOBAHHBIC HA TOCTIKECHUE KOMIIPOMHUCCA M COTPYTHUIECTBA;

- BBICTPaMBaTh JEJIOBBIE KOHTAKTHI C MPEICTABUTEISIMU PA3IMYHBIX COLHAIBHBIX IPYIII, @ TAKKe JTMLAMH, UMEIOIIUMHU
WHBAJIMIHOCTh MJIM OTPAaHUYEHHbIE BO3MOKHOCTH 3/I0POBBSI.

Baangern:

- HaBBIKAMU M CPEJICTBAMU MIPOIYKTUBHOTO OOILEHHUS B IETIOBOM cepe;

- HaBbIKaMHU JOCTHXXCHUS KOMMyHHKaTHBHOﬁ JaSAIN%

- TEXHOJOTHAMH 3P (PEKTUBHOTO BEACHHS Pa3HbIX (OPM KOMMYHHKALMH, B TOM YHCIIE HHKIIIO3UBHBIX;

- UCTIONIb30BAaHUEM NTPO(ECCHOHATBHBIX U JIEIOBBIX KAYECTB VIS TTOMYyIEHHUSI MAaKCUMAJIBHOTO PE3yJIbTaTa.

AHHOTADUA
padoueil nporpaMMbl AUCHHUILIMHBI
«IIpaBoBeneHune»

1 O6mas TpynoeMKocTh (3.¢./9ac): 2/72.

2 MecT0 JMCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucnumuna «[IpaBoBeIeHHE»OTHOCUTCS K 00s13aTe/IbHOM YacTH 0stoka 1 JIucuuinHer (MOIyIH).
3 Leanb u 3a1a4um U3yYeHUsl AUCHUILIUHBI

Ilenpro OCBOCHMS AMCIMIUIMHBI SABISIETCS oOecnedeHne 0a30BOil MOArOTOBKH CTYJEHTOB B OOJAaCTH OCHOBHBIX OTpaciei
pasa.

3anauy IpenogaBaHus AUCIUITIHHEL:

- (QopMHupOBaHHE IOHMMAHU CYIIHOCTH, XapakTepa M B3aHUMOJICHCTBHSA IPABOBBIX SBICHUH, yYMEHHE BHIETh HX
B3aUMOCBSI3b B LIEJIOCTHOM CHCTEME 3HaHUI U 3HAUYCHUE JJIS peallu3alliu IpaBa;

- (hopMHpOBaHUE HABBIKOB PAOOThI C CUCTEMON HOPMATHBHBIX ITPABOBBIX aKTOB;

- (opmMmupoBaHue HaBBIKOB aHaJIM3a IPAaBOBBIX HOPM, MOMICKAIUMX IPUMEHEHHUIO IIPU  OCYLIECTBICHHUU
podeCCHOHAIBEHOM eSITEIbHOCTH;

- (hopMHpOBaHUE NMPABOKYJIBTYPHOM JTMYHOCTH 00yYaIOLIMXCA.

4 Copepxxanue IMCUMIIJIMHBI
O6ume mnosoxkeHUsT 0 TocymapctBe. OOmme mojoxeHns o mnpaBe. OCHOBBI KOHCTUTYLHOHHOTO IpaBa. OCHOBBHI
aJIMUHHCTPATUBHOTO TpaBa. OCHOBBI YTOJOBHOTO IpaBa. OCHOBBI HKOJIOTHYECKOro mpaBa. OCHOBEI TPaXIaHCKOTO IpaBa.

OcHoBBI ceMmeitHoro npaBa. OCHOBBI TPYIOBOTO MpaBa.

5 Ilnanupyemble pe3yJbTaTbl O00y4YeHHsl MO JAUCHMILIMHE, o0ecle4yuBaIOLIMe [OCTHKEHHE MJIAHHPYEMBbIX
pe3yJIbTaTOB 0CBOCHHS 00Pa30BaTeIbHOIM IIPOrpaMMbI

B pesymbrare ocBoenmss OIIOIl GakanaBpuata OOydYarONmIUIiCS MOJDKEH OBJIANETh CISAYIONUMHU KOMIIETCHIUSIMUA W
WH/IUKATOPaMH JOCTIDKCHHUS KOMIICTCHIIHIA:

HanmeHnoBanue
kareropuu (rpynnsl) | Kox u HammeHoBaHue YK Kon v HanmeHoBaHue MHAMKaTOpa gocTixeHns YK
YK
PazpaboTka n | YK-2 Cnocoben YK-2.1 Onpepensier Kpyr 3aaad B paMKax ITOCTaBJICHHOH
peanm3anys OTIpEeNIeIATh KPYT 337124 B LEeNW, ONpelesieT CBSI3M MEXKIY HHUMH U OXKHJaeMble




IIPOCKTOB

paMKax IOCTaBICHHOMN
[IeJTN U BEIOUpaTh
ONTUMAJIEHBIC CIIOCOOBI X
PpEIICHHS, UCXOIS U3
JICUCTBYIOIIMX MPABOBBIX
HOPM, UMEIOIIHXCSI
PECYPCOB M OrpaHUYEHUI

PE3yIbTaThl UX PEIICHUSL.
YK-2.2 B pamkax [OCTaBJICHHBIX
HUMEIOLIMECST PECypchl M OrpaHWUYCHUS,
MPaBOBBIC HOPMBIL.

YK-2.3 Ilnanmpyer peann3andio 3agad B 30HE CBOCH
OTBETCTBEHHOCTH C YYETOM HMEIOIIUXCA PECypcoB |
OrpaHMYCHHH, ISHCTBYIONIINX MPABOBBIX HOPM.

3amad  OTNpeJeNsieT
JIEHCTBYIOIINE

Poccuiickoit ®enepanuu, B
TOM YHCJIE B 00JIaCTH
SKOHOMHKH U 3KOJIOTHH.

I'paxnanckas YK-11 Cnocoben YK-11.1 Amnanu3upyer JAeHCTBYIOIIME IIPAaBOBBIE HOPMBI,
MO3UIUS (opMHpOBaTh HETEpIHMOE | OOECIEUMBAIOMIUE  NPOTHBOACHCTBUE  KOPPYIIMH B
OTHOIICHHE K PO ECCHOHATBHOM NeATeTFHOCTH, CIOCOOBI MPOQUITAKTHKA
KOPPYIILIHOHHOMY KOPpPYIIIIMK W  OTBETCTBEHHOCTh 32  KOPPYIIHOHHBIC
II0BEICHHUIO MIPaBOHAPYIICHHUS.
YK-11.2 Dopmynupyet TpaXkIaHCKYIO TTO3UIIHIO
HETEPIIMOTO OTHOIIEHHS K KOPPYIIIHOHHOMY TTOBEICHHIO.
YK-11.3 CobOnronaet MpaBuia 0OIIIECTBEHHOTO
B3aMMOJICHCTBHS HAa OCHOBE HCTEPIMMOTO OTHOIICHHS K
KOPPYIIIHH.
YK-11.4 Opraamsyet CBOIO po¢ecCHOHATBHYIO
JIeSITeTIBHOCTb, UCKJIIOYas  JIIoOble  KOPPYIIIMOHHBIC
MIPOSIBJICHUS.
Ananramus Kk | OIIK-3 Criocoben OIIK-3.1 3naet 3akoHOmaTenbCcTBO Poccuiickoit denepannn
MIPOM3BOJCTBCHHBIM | OCYIIECTBIIATH B 00JacCTH IKOHOMHKH H CIOCOOEH OCYIIECTBISTH CBOIO
YCIOBHSAM po¢eCCHOHATIBHYIO poeCCHOHATIBHYIO IEATEIbHOCTh B paMKaX JIEHCTBYIOIICTO
JEeSITeIbHOCTD C YIeTOM 3aKOHOJATEIIHCTBA.
3aKOHOATEJILCTBA OIIK-3.3 3Haet 3akoHOmaTenbCcTBO Poccuiickoit denepannn

B 00JIaCTH TPYIOBOTO IPaBa U CIIOCOOCH OCYIIECTBIISITH CBOIO
npo(hecCHOHANBHYIO JIEATEIBHOCTh B paMKax ACHCTBYIOLIETO
3aKOHOJIAaTENbCTBA.

B pesynbrate chopMUPOBAHHOCTH KOMITETCHIIUHU CTYICHT JOJDKCH:

3HaTh:

- AeiicTByIOlIEE 3aKOHOAATEIbCTBO U IIPABOBBIC HOPMBIL, PETYIUPYIOIIe NPOYEeCCUOHATBHYIO NeATeIbHOCTS;
- IPaBOBBIEC OCHOBHI NPHHATHS YIPABICHYECKOTO PEIICHHS;

- IEHCTBYIOIIME PaBOBBIE HOPMBI, o0ecIieunBarone 00pp0y ¢ KOPPYMIUEH B Pa3INIHBIX 00JIaCTIX )KU3HEAECITEILHOCTH;

- C1ocoObI (HOPMUPOBAHUS HETEPITUMOTO OTHOLIEHHSI K KOPPYIIIMOHHOMY TIOBEJICHHUIO;

- CYIIHOCTb KOPPYHIMUOHHOTO IOBEACHUA U €ro B3aMMOCBA3b C COHUAJIBHBIMH, 3KOHOMHWYCCKHUMHU, MOJIUTHUYCCKUMU H

HWHBIMH YCJIOBUSIMHU;

- CUCTEMY Mep, HaIlIPaBJICHHBIX Ha IPEJOTBPAICHUE KOPPYILIMOHHOTO [IOBEACHHUS;
- OCHOBBI OPTraHM3aI[IOHHO-YITPABJICHUECKUX PELICHUI B MPO(ECCHOHATILHOM AESTEIbHOCTH.

YMmern:

- OCYILECTBJIATH pelIeHue Mpo(hecCHOHATIBHBIX 3a7jad Ha OCHOBE IIPHUHIUIIOB 1 HOPM TIPaBa;

- BBI6I/IpaTB OIITUMAJILHEIE CIIOCOOBI pemeHus 3aaa4, UCXo4s U3 ,I[eﬁCTBy}OHlHX IMIpaBOBbIX HOPM, UMCHOMINXCS PECYPCOB U

OTrpaHUYEHUH;

- 1aBaThb OLICHKY KOPPYNIIMOHHOMY IIOBEJICHUIO U IIPUMEHSATh Ha IPAKTUKE aHTUKOPPYILIHOHHOE 3aKOHOJATEIbCTBO;

- IJIAHUPOBATh, OPraHM30BBIBATh U IIPOBOANUTH MEPOIPHSTHSI, oOecreunBarone GopMrUpoBaHNe IPaXkIaHCKOI TO3UIINH 1

IIPEA0TBpALIEHIE KOPPYIILHH B COLUYME;

- BBIABJIATH PA3JIMYHBIC TPOABJICHHA KOPPYNUHUOHHOTO MOBEACHUSA, T'PAMOTHO HX KBaJ’II/I(l)I/ILII/IpOBaTB, p€ain30BbIBATH

AHTUKOPPYNLHOHHYIO IIOJIUTUKY;

- OCYHICCTBJIATH HpO(i)eCCI/IOHaJ'H)HyIO ACATCIIbBHOCTb HAa OCHOBC HETCPIMMOT'O OTHOLICHUSA K KOPPYIIIIUOHHOMY IMOBEACHUTO,
- HaxOoAWUTb OpPraHU3allUOHHO-YIIPABJIICHYCCKUEC PCIICHUSA B HpO(l)eCCPIOHELT[LHOﬁ JACATCIBbHOCTU W HECTU 34 HHX

OTBCTCTBCHHOCTD.

Baanern:

- HaBBIKAMH TPUMEHEHHS HOPMAaTHUBHON 0a3bl M pemieHus 3amad B 001acTH M30paHHBIX BHIOB IPO(GECCHOHATBHON

JIeSITeJIbHOCTH,

- CIIOCOOHOCTBIO MMPOCKTUPOBATL PCIICHUE KOHKpCTHOﬁ 3a7a4yi Ha OCHOBC HOPMATHBHBIX ITPABOBLIX AKTOB;




- HaBBIKAMH TIPIMEHEHHS Ha TMPAaKTHKE AaHTHKOPPYMNIMOHHOTO 3aKOHONATENBCTBA W IPABOBOM KBaMM(HUKaIMeH
KOPPYIIIHOHHOTO TTOBE/ICHUS;

- HaBbIKaMU (POPMHUPOBAHMSI HETEPIMMOTO OTHOILIECHHUS K KOPPYILIMOHHOMY ITOBEICHUIO;

- HaBBIKAMHU B3aUMOJIEHCTBUS B 0OLIECTBE HA OCHOBE HETEPIIUMOI'O OTHOIIEHUS K KOPPYMIUH;

- HaBBIKAMH BBIABIICHUS MIPU3HAKOB KOPPYIIIHOHHOTO OBECHUS U €T0 TIPECCUCHIS,

- HaBBIKAMH TIPHHATHS OPTaHW3aIMOHHO-YIPABICHUYCCKAX PEIICHHH B MPOQECCHOHAIBHON NESATEIHHOCTH B TOYHOM
COOTBETCTBHUHM C 3aKOHOM.

AHHOTALIUA
pa6oueii nporpaMMsbl AU CUMIJIMHBI
«OCHOBBI IJKOHOMMKH H YIIPABJIEHUS NPOU3BOACTBOM)

1 Obmas Tpynoemkoctsb (3.e./ 9ac): 3/108.

2 MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
JucnuminHa peanu3yercs B pamkax obszatensHoid yactu OITOIL.

3 eapb 1 3a1a4H OCBOEHUS YUeOHOH AMCHUTLTHHBI

[enbio OCBOCHHS JUCHUIIMHBI SBISIETCS (POPMUPOBAHKE Y CTYICHTOB KOMILICKCA TEOPETHUSCKUX 3HAHUI M MPAKTHYECKUX
HABBIKOB [0 PEIICHUI0 HSKOHOMHYECKMX MPOOJIEeM MPEIIPHATHS, CBA3aHHBIX C PECYpPCHBIM OO0ECHEeYCHHEM |
3¢ EKTHBHOCTHIO ITPOU3BOJICTRA.

33.[[3'—11/1 HpeHO)laBaHI/IH JUCLIUITJIINHBI .

- mpuoOpeTeHne 3HaHUil 0 MPUHLIMIIAX U METOaX YIPaBICHHUS PECYPCHBIM MOTESHIIHAIOM X03IHCTBYIOIIUX CYOBEKTOB;

- (pOpMHUpOBaHKE U PA3BUTUE YMEHUI MPOBEICHHS PACYCTOB SKOHOMUYECKUX U COLUATBHO-IKOHOMUYECKUX MOKa3aTeleH,
XapaKTePU3YIOIIUX JACATEILHOCTh X03SIHCTBYIOIUX CYOHEKTOB;

- npuoOpereHue u (HOPMUPOBAHUE HABHIKOB HA OCHOBE THUIIOBBIX METOJMK U JIEHCTBYIOIIEH HOPMAaTHBHO-IIPABOBOM 0a3bl
paccUMTHIBATE IKOHOMHYECKHE U  COIHMAIbHO-DKOHOMHYECKHX  [OKA3aTeldH, XapaKTepH3YIOIIUEe  JeSTebHOCTh
XO3HCTBYIONINX CYOBEKTOB, aHATM3UPOBAThH PE3yJIbTAThl PACUETOB M 0OOCHOBBIBATH ITOJYyUCHHBIC BHIBOIBI.

4 Copnepxanue IMCUMNIMHBI

[Ipenmer, comepkaHue W 3amadd  Kypca. llpeampusThe — OCHOBHOE 3BEHO OKOHOMHKH. I[IpOW3BOACTBEHHAas W
OpraHW3aIlMOHHAsT CTPYKTYphl mpeanpuatus. OcHoBHbIE (oHIBI TpeanpusaTui. OOOpOTHBIE CpeACTBa NPEATPHITHS.
TpynoBble pecypchl W OpraHu3anus OIUIAThl TpyAa Ha mpeAnpusTuu. [Ipous3BojCTBEHHash MporpamMma U MOIIHOCTb
npeanpusaTus. M3aepKKd NPOU3BOACTBA M CEOCCTOMMOCTh MPOAyKimu. DopmupoBaHHe (UHAHCOBBIX pPE3YJILTATOB
IeSTeNPHOCTH TpennpusaTus. LleHsl W IeHooOpa3oBaHWE Ha mpennpusaThHu. KadecTBO W KOHKYpPEHTOCHOCOOHOCTH
npoayKiun. MIHHOBaIlMOHHAS M WHBECTHIIMOHHAS MOJUTHKA MpenpusaTus. [lnaHupoBaHue X035HCTBEHHON NEATEIHHOCTH
npeanpusaTusi. DPPEKTUBHOCTD XO3IUCTBEHHON ACSITENLHOCTU PEITPUSITHS.

SIlnanupyemble pe3yJbTaTbl O00y4YeHMsl MO JMCHUIUIMHe, o0ecrmevynBalOlIMe JAOCTHKEHHME IJIAHMPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30BaTebHOIl NPOrpaMMbl

B pesynprate ocBoenuss OIIOIl OakanaBpuata OOYYAIONIUICS JO/DKEH OBJIAACTH CICAYIOIMIMMH KOMIICTCHIUSAMH U
WHIIMKATOPaMH JTOCTHXKESHHUS] KOMITETCH M

Crioco0eH OCYIIECTBIATh TOMCK, KPUTHYECKHH aHAIM3 W CHHTE3 MH(OPMANWH, NPUMEHITh CHCTEMHBIH MOIXOJ IS
perireruns mocraBieHHbIx 3a1a4 (YK-1):

- aHANM3UpYeT 3aj7avy, BeIAENAA e€ 06a30oBble cocTapisgtomue. OnpenenseT, HHTePIPEeTUPYET U paHKupyeT HHPOpMaIHIo,
TpebyeMyro Jist petieHust nocraBinenHoi 3aaaun (YK-1.1);

- OCYILIECTBIISIET MOUCK MH(GOPMAIUH Il PEIICHUS IIOCTaBJICHHON 3aJa4H 110 Pa3InYHbIM THIaM 3anpocoB (YK-1.2);

- paccMaTrpuBaeT M MpeanaracT BO3MOXKHBIE BapHaHTHl PELICHMS ITOCTAaBICHHOW 3aJadud, OLEHWBAs MX JOCTOMHCTBA U
nepocratku (YK-1.4);

CnocobeH npruHUMaTh 000CHOBaHHBIC YKOHOMHUYECKHE PEIICHUS B PAa3INYHBIX 00nacTsx kusHeaestensuoctr (YK-10):

- HOHMMAaeT 0a30Bble MPUHINIBI (PYHKIMOHHMPOBAHHS 3KOHOMHUKH M SKOHOMHYECKOTO PA3BUTHS, U B (POPMBI yHaCTHS
rocyaapcrsa B okoHoMuKe(YK-10.1);

- IPUMEHSET METO/IbI INYHOTO SKOHOMHUYECKOT0 U (PUHAHCOBOTO MIAHWPOBAHUS JUIS IOCTHIKEHHS TEKYILHX U
JorocpouHbix (puHaHcoBbIX neneit (YK-10.2);

- UCTIONb3YeT (PUHAHCOBBIE MHCTPYMEHTHI [UIsl YIPABICHHS INYHBIMHA (PMHAHCAMH U IIPUHSTHSI 000CHOBaHHBIX
9KOHOMHYECKUX PEUICHUH B PA3IMUHbIX o0macTsx xusHenestenapaocta (YK-10.3).

Crioco0eH OCYIIECTBISTH NMPO(ECCHOHANBHYIO IESITEFHOCTD C YYETOM 3aKOHOaTesbeTBa Poceniickoit @enepannu, B TOM
qucie B 001acTi SKOHOMUKH U skonoruu (OITK-3):

- 3HaeT 3aKOHOIATeNnsCTBO Poccuiickoit @emepanmny B 00JaCTHM 3IKOHOMHKH W CIIOCOOCH OCYIIECTBISTH CBOIO
podeCcCHOHANBHYIO IESITENBHOCTD B paMKax 3akoHoxatenbersa (OIIK 3.1).

B pesynbraTe chopMUpOBaHHOCTH KOMITETEHIIMN CTYICHT JOJDKEH:



3HaTh:

- CYIIHOCTH MPEINPHUATHI KAK KOMMEPYECKON OpPraHU3allii U OCHOBBI €0 ()yHKIIMOHUPOBAHUS B YCIOBHSX PBIHKA;

- cOCTaBMaTepHAlIbHBIX, TPYAOBBIX W (UHAHCOBBIX PECYPCOB MPEANPHATHS, MOKasaTeaud ux 3(H(HEKTHBHOTO
HCIIOIB30BAHUS;

- 0COOCHHOCTH pacueTa U aHaJIKn3a OCHOBHBIX MOKa3aTeliel POU3BOACTBEHHO-X03IHCTBCHHOM JCSITEIBHOCTU TPEATPHUSITHS;

- 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHHS COBPEMCHHOW YKOHOMUKH HAa YPOBHE MPEIIPUATHS.

YMmern:

- OCYIIECTBIATh TOMCK WH(pOpMamuy, cOOp W aHamu3 J[JaHHBIX, HEOOXOAMMBIX [UI PEIICHHS IOCTaBICHHBIX
9KOHOMHUYECKHX 33]1ay;

- UCTIOJIb30BaTh COBPEMEHHBIE METO/bI OLICHKH U aHaJIM3a COCTOSHUSI OCHOBHBIX BUIOB PECYPCOB MPENPHSTHS;

- paccUMTHIBATH O NPUHATONH METOJMKE OCHOBHBIE TEXHHKO-9KOHOMHUYECKHE MOKA3aTEIH JCATEIbHOCTH XO3SHCTBYIOIIETO
cyOBeKTa 1 OIleHUBaTh 3(h(heKTHUBHOCTH HCIIOIH30BAHMUS €TO OCHOBHEIX PECYPCOB;

- AaHAJM3UPOBATh BO B3aMMOCBI3M SKOHOMUYECKHE IPOLIECCH HA TPEINPHUSITHH.

Baagers:

- COBPEMEHHBIMH METOIaMH cOopa, 0OpabOTKH M aHaaW3a SKOHOMUYECKHX M COLMAIBbHBIX HAHHBIX, XapaKTEPU3YIOMINX
9KOHOMHYECKHE TPOIECCHI U SBICHHUS Ha yPOBHE IPEANPHUITHS;

- HaBBIKAMH BBIOOpA ONTHMAJIBHOTO PEIICHHUS TOCTABJICHHBIX 33124 C YYE€TOM UMEIOIINXCS PECYPCOB U OTpaHUYCHUIL;

- METOJlaMH M CpPEACTBAaMU BO3JCHCTBHS HAa SKOHOMHKY NpEANPUSTHS C IIEJbI0 CHIDKEHHS 3aTpaT W IOBBIMICHHS
9KOHOMHUYECKOH 3((EKTUBHOCTH MPOU3BO/ICTBA;

- HaBBIKAMH aHAJM3a OCHOBHBIX IIPOOJEM 3KOHOMHMKH XO3SHCTBYIOIIETO CyOBEKTa M COCTaBJICHHS OOOCHOBAHHBIX
PEKOMEHAAINH TI0 YITyUYIICHNIO €TO AESTEIbHOCTH.

AHHOTALUS
padoueii nporpaMMebl AU CUMIJIMHbBI
MarTemMaTHKa

1. O6mas TpyaoeMKocTsb (3.€./ yac): 12/432.
2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl
Hucuummuna 51.0.10 - MareMaTrka OTHOCUTCS K 00s3aTeIbHOM yacTh Ooka b1.
3. leanb 4 321241 U3yYeHUs JMCLHUIIIHHbI
[enbio OCBOCHMS TUCHHUIUIMHBI SBISCTCA (HOPMHUPOBAHHE OOYYAIONIUMHKCS CUCTEMBI 3HAHUM 00 OCHOBHBIX
MOJIOKCHUSAX U TeOpEeMaXx JIMHEHHO aareOpsl, MaTeMaTHIECKOTO aHaIn3a, Teopu nudGepeHaabHOBIX YpaBHEHHIA
OcHOBHOM 3a7jauell U3y4eHUs TUCIUILTUHBL:
- (hopMHPOBaHUE 3JEMEHTOB MPO(HECCHOHATBPHONW KOMIIETCHTHOCTU CTYJCHTA MYTEM MPUBUTHS HABBIKOB COBPEMECHHBIX
BHUIOB MaTEMaTHYECKOI'0 MBIIIIIEHU,
- IPUBHUTHE HABHIKOB WCIOJIb30BaHUS MATEMATHUYECKUX METOJJOB M OCHOB MAaTeMaTUYeCKOTO MOJIEIMPOBAHUS B
MPaKTUIECKOH eI TeIbHOCTH.
4. Copnep:xanue IMCHUIIHHBI

HaumeHnoBanu
e pa3ziena Conep:xanue pa3aeja
IUCHHUILTHHBI

Onpenenuten W WX CBOHCTBa. MUHOpPHI U anreOpamyecKhe JTOTIOTHCHHS.
Teopema paznoxeHus. PereHne cucteM JIMHEHHBIX alreOpandeckux ypaBHECHHUH
o metoay Kpamepa. Matpuiibl, neiictBust ¢ HUMU. [loHsATHE OOpPaTHON MATPHUIIBI.
Permenne MaTpUUYHBIX ypaBHEHMH C TIOMONIbI0 0OpaTHOW MaTpuubl. Panr
Marpuubl. Teopema o panre. BerumciaeHue panra marpuisl. PerieHue cucrem
JUHENHbIX ypaBHeHMM MetogoM [aycca. COBMECTHOCTb CHCTEM JIMHEMHBIX
ypaBHeHuid. OpHOpogHass M HEOAHOpOAHas cucteMbl. Teopema Kponekepa-
Kanemnu. ®yngamenTanbHas cucTeMa pereHuil.

JlunetiHas anredpa

Meton xoopaunaT. Koopaunats! BekTopa. JIuHeiiHble npocTpaHcTBa. JInHeiHas
3aBHCHMOCTh M HE3aBHCHMOCTH CHCTEMBI BEKTOPOB. Pa3mepHocTh m 6a3mc
nTuHEHHOTOo mpocTpaHcTBa. [Ipeobpa3zoBaHne KOOPIMHAT MPH MEPEX0]e K HOBOMY
6asmcy. EBkmmmoBel mpocTpaHcTBa. OpTOTOHANBHBIA M OPTOHOPMHPOBAHHBIN
6asmc.  Bextoprl. JluHeilHble omepammu Haja BeKTopaMu. Hampasinsomne
KOCHHYCHl W JuiHa Bekropa. CKaJspHOE TPOW3BEICHHE BEKTOPOB H €ro
cBOMcTBa. J[nMHA BeKkTOpa M Yroa MexAy AByMs BEKTOpaMH B KOOPJMHATHON
¢opme. VYcioBHE OpPTOrOHAJIBHOCTH JBYX BEKTOPOB. MeEXaHMYECKHH CMBICI
CKaJIpHOTO TNpou3BeJeHUs. BekTopHoe Npou3BeneHHE [BYX BEKTOPOB, €ro
CBOMCTBAa. YCIIOBUE KOJUIMHEAPHOCTH JBYX BEKTOPOB. I'€éOMeTpHYECKHH CMBICH

BexropHas anredpa




ompenenuTeNs BTOporo mnopsaka. IIpocreiliine NPUIOKEHUS BEKTOPHOTO
MIPOM3BEICHUS B Hayke W TexHHKe. CMemaHHOe MPOU3BEACHNE TPEX BEKTOPOB.
['eomeTpuueckuii  CMBICI  ONpENENUTENss TpeTbero mopsaka. JluHeiHbie
oTIepaTopsl U NeHcTBUSA ¢ HUMH. MaTpuia JuHeiHoro onepatopa. CoOCTBeHHBIE
Yuclia ¥ COOCTBEHHBIE 3HAUCHUS JTMHEHHOTO OIlepaTopa.

AnanuTHaeckas
TCOMETPHSL.

YpaBHEHUS JTHHUH Ha IUIOCKOCTH. Pa3nnunbie (OpMBI ypaBHEHHS HpPSIMOW Ha
IUIOCKOCTH. YTON MeXJIy MNpsSMbIMH. PaccTosHMe OT TOUKHM OO0 NPSMOM.
VpaBHeHHs IJIOCKOCTH M NpsAMOH B IPOCTPAHCTBE. YTON  MEXIy
IUIOCKOCTSIMH. YTOJI MEXAY MNPSAMBIMU. YTOJI MEXIYy NPSAMOH U IJIOCKOCTBIO.
PaccTtosiHne oT TOukM 10 MIockocTd. KpuBble BTOPOro MOpsIKa: OKPYXHOCTb,
AIUTHIIC, TUTIepOoIa, mapaboia

KpuBble BTOpOro mopsiaka: OKPYKHOCTh, 3JUIMIIC, THiepOosa, mapaboma, HX
TeOMETPUYECKHIE CBOMCTBA M YPABHEHNS.

ITonspHBIE KOOPAWMHATHI HA MIOCKOCTH. KpHBBIE B MONSPHBIX  KOOPAWHATAX.
Keagpatmunsie ¢opmer. Marpuma kBamgpatuaHoid  ¢opmel.  [IpuBenenne
KBaZpaTUIHON (OpMBI K KAHOHUYECKOMY BHIY.

DJIEMEHTHI TCOpUU
MHO>KCCTB

MuoxectBa. OCHOBHBIC ompenesicHUss U npuMmepbl. OTtoOpakeHue (QyHKIUS).
B3aumMHO opHO3HauHOe oTOOpakenue. Cymepmosuims. PaBHOMOIIHOCTH
MHOXecTB. KoHeuHble U CUETHbIE MHOXeCTBa. YacCTHUYHO YHOPSAJOUYEHHBIS
MHOXecTBa. JIMHEHHO ymopsIoYeHHBIE MHOXKECTBA. TOUYHAs BEPXHAS W HIDKHAA
rpaHd  TOAMHOXKecTBa. Ormepanuu Hax  MHOXKecTBaMd — (0OBeIMHEHHE,
TepeceueHne, pa3sHOCTh, CHMMETPHUYECKasl Pa3HOCTh, IPOM3BEICHIE MHOMKECTB,
MHOYECTBO ITOJIMHOXKECTB)

BBenenue B
MaTeMaTHYECKHUI
aHam3

DJIeMEHTBl MaTEMaTHYECKOH JIOTHMKH: HEOOXOAMMOE U JIOCTAaTOYHOE YCIOBHS.
Ilpsmas u oOpatHas TeopeMbl. CHMBOJIBI MaTeMaTHUECKOW JIOTHKH, HX
ucnonp3oBaHue. bunoMm Hprorona. @opmyibl COKPaUIEHHOIO YMHOXCHHS.
MHosxecTBO BellecTBeHHbIX uncen. DyHkius. OOmacTh ee OompeaeieHus.
Crioco0s! 3aaans1. OCHOBHBIE 3JIEMEHTApHBIE (DYHKIIMHU, UX CBOHCTBA M IPa(UKH.
Croxuble u oOpaTHBIe GYyHKIMHU, UX rpaduxn. Kiace snemeHTapHBIX QyHKIHMIL.
IMpenen ¢ynkuum B Touke. Ilpemen ¢ynkumm B OeckoHewnoctH. Ilpemensr
MOHOTOHHBIX (yHKIHH. CBolicTBa MpenenoB. beckoneuno manble 1 OECKOHEYHO
Oospiie B TOuke (YHKIUM, WX CBOMcTBa. CpaBHEHHE OECKOHEYHO MalbIX.
OKBUBAJICHTHBIE OECKOHEYHO MaJyible. [IpuMeHEHNEe KBUBAJICHTHBIX OECKOHEYHO
MaJlbIX K PAacKpBITHIO HeompejaeneHHocTeil. HenpepblBHOCTh (YHKIMH B TOUKE.
HernpepbIBHOCT OCHOBHBIX 3JieMeHTapHbIX (GyHKIMA. CBOHCTBA HENPEPHIBHBIX
¢ynkumit.  Krnaccudukamms ~— toyek  paspeiBa.  [lomsitue  GyHKuuy,
muddepenuupyemoii B Touke, auddepeniuan GyHKIUT U ero reoMeTpu4ecKuil
cmbica. [IpousBoaHas (GyHKUMM, €€ CMBICH B pa3jiMuHBIX 3anadax. [IpaBuia
HaxXO0XJICHUsS TMPOW3BOAHON u auddepennuana. [IpousBogHass CIOXHOH U
oOpartHOU (GyHKIHM. WuBapnaHTHOCTB (hopMBI nmuddepeHuana.
JuddepennnpoBanue QpyHKINH, 3alaHHBIX HapaMeTpuyeckd. [IponsBonHbIE U
muddepeHnnansl BRICIINX MOpsAAKOB. Todku skctpemyma ¢yHkunuu. Teopema
®epma. Teopembl Posns, Jlarpamka, Komm, ux npumenenue. IIpaBuio
Jlommurans. ®opmyna Teitmopa. Psg Makmopena. [Ipumenerune Qopmybr
Teiisopa B BBIYHCIUTENbHOW MaTeMaTHKe. YCJIOBHS MOHOTOHHOCTH (YHKIIHH.
OKcTpeMyMbl  (QyHKIMHU, HeoOxomumoe ycioBue. JlocTaTOuHbIE —YCIOBHUSA.
OtpickaHHe  HaWOOJBIIETO W HAWUMEHBIIET0  3HAUYeHWH  (QYHKIUH,
muddepenunpyemoii Ha otpeske. MccnenoBanue BBIMYKIOCTH QYyHKIMU. Touku
neperuba. Acumnrortsl GyHkuuil. [IoHsATHE 00 aCUMNTOTHYECKOM pa3JI0KEHHU.
OO6mras cxema uccie1oBaHns (GyHKIUH U IOCTPOCHNUS ee Tpaduka.

DyHKIUH
HECKOJIBKUX
MEPEMEHHBIX

OYHKIIUN HECKOIBKHUX MepeMeHHbIX. O0nmactb onpenencuus. [Ipenen yHKImm.
HenpepriBHOCTh. HekoTopble NOHATUS TONOJOTHMH. YacTHBIE MNPOU3BOJHBIE.
[onmuerit  muddepeHiman, ero CBsI3b €  YaCTHBIMH  IPOHM3BOJHBIMH.
WuBapuantHoCcTh popMbI ONMHOTO nuddepernuana. KacatenpHas IUIOCKOCTh U
HOpMallb K TOBEPXHOCTU. ['€OMETPHUYECKUI CMBICI TOJTHOTO IuddepeHImana.
UacTHble TPOM3BOAHBIE W TOJHBIE auddepeHIuansl  BBICIIAX TOPSIKOB.
®opmyna Teitmopa. OkcTpeMyMbl (DYHKIMM  HECKOJBKUX  IMEPEMEHHBIX.
Heob6xonumoe ycnoBue skcTpeMmyMma. JloctaTounble yCIOBUS SKCTPEMyMa.




HurerpansHoe
UCUHUCIJICHHE

3amauu, NOpPUBOAAIIME K TIOHATUIO MHTerpaiga. Teopema CyIIECTBOBAHUS
omnpezieIeHHOTO MHTerpana. CBOHCTBa ONpenesIeHHOro HHTerpana. Teopema o
cpemHeM 3HAYCHUU HWHTErpaja. dopmyna Hrrorona-JleliOHuma.
Heompenenennsrit nuaTeTpa, ero cBoicraa. Tabnuma onpeaeIeHHBIX HHTETPAIOB.
OCHOBHBIE METOJBI MHTETPUPOBAHKS (3aMEHA NEPEMEHHOM, HHTETPUPOBAHUE TI0
4acTsM, peKyppeHTHBIe (opMyisl). MHTerpupoBaHne panuoOHAIBHBIX IpoOeii.
WuTterpupoBaHne HEKOTOPHIX MPPALMOHATIBHBIX W TPAHCUIEHICHTHBIX (YHKIIHH.
3aMeHa NepeMEeHHBIX U UHTETPUPOBAHUE 110 YaCTsIM B ONpeleIeHHOM HHTErpaie.
[TputoxxeHus onpeesleHHOro HHTerpajia (BBIYMCIICHNE TUIOoMaaei, 00beMoB, AT
nyr). OmpeneneHHBI  UHTerpajl B HOJSPHOM  CHCTeME  KOOPIMHAT.
HecoOctBennsie unrerpanst | u |l pona. [Ipusnaku cxoaumocty.

Juddepennnansu
bIC YPABHCHUSI

OCHOBHBIE ~ OmpeneNeHus. 3ajxaud, npuBogsimme K auddepeHnnanrsHpIM
ypaBHeHHsiM. HaganeHble 1 KpaeBble ycnoBus. 3amada Kommu. Teopema ITukapa.
OpHoponHbIe MHHEHHBIE nuddepeHraIbHble ypaBHeHNs. [loHATHE 0 THHEHHOM
muddepennnansHoM omeparope. JIuHelHas 3aBUCHMOCTh W HE3aBUCHMOCTB
¢yakouid.  Kputepmit  nuHEHHON  HE3aBUCHMOCTH  CHCTEMBI  (DYHKITHIA.
DyHIaMeHTanbHas cUCTeMa, ee cymiecTBoBaHue. [locTpoeHne o0mero peneHus
TUHEHHOTO  nudQepeHNnaIbHOTO  ypaBHeHHSA. HeoqHOpoaHBIE JTMHEWHBIC
muddepenunansaeie ypaBHeHus. Ctpykrypa obero pemenus. @ynknust Komn,
ee CBOMCTBa. WurerpanpHelii  omepaTop Ha ocHoBe ¢yHKkiuu Komm.
OpHOpOIHBbIC JHHEHHBIE TU(QQEpPCHINANbHBIC YPAaBHEHUS C IMOCTOSHHBIMU
ko3 dunneHTaMu. XapaKTepuCTUUIECKOe ypaBHeHHEe. HeoqHOpOIHbIC THHEHHBIC
muddepeHnnanpHple ypaBHEHUsI ¢ IOCTOSIHHBIMH Kod(duuuentamu. [logbop
YaCTHBIX pEIICHWH B CIy4ae IpaBoil wacTH cHenuanpHoro suaa. OOmmue
ompeneneHuss.  OOHOpOOHBIE W HEOAHOPOAHBIC  CHCTEMbI  JIMHEHHBIX
muddepeHnInanbHBIX ypaBHEHHH B HOpManbHOM Buae. (PyHHaMeHTalIbHAS
cucteMa pemeHHd audQepeHInaIbHbBIX ypaBHeHUH. Kpurepuit muHEHHON
HE3aBUCHMOCTH pereHni. CucTeMbl THHEWHBIX TU(QepeHIManbHbIX YPaBHEHUH
C TOCTOSHHBIMH KO3(¢durnmeHramu. XapakTepuctadeckoe ypasHenue. Ciydaid
JICHCTBUTENBHBIX, KOMIIJIEKCHBIX M KpaTHBIX KOpPHEH XapaKTepHCTHUECKOTO
ypaBHeHHs. MaTpuyHas 3anuch cucteM AuGepeHInanbHbIX YpaBHEHHIH.

WuTerpansHoe
UCUHUCIICHHE
GyHKIAH
HECKOIbKUX
HNEPEMEHHBIX.

OO1ee NoHATHE MHTErpaja OT (yHKINM HECKOJBKHX NEpeMEeHHbIX. J[BOWHON H
TPOMHOM UWHTerpanbl UX CcBoHcTBa. CBeleHHE KpaTHOTO HHTErpaja K
MOBTOPHOMY. 3aMeHa MEPEMEHHbBIX B KPaTHBIX HHTerpajiax. KpaTtHble HHTErpabl
B c(epuueckod, IMIMHAPUYECKOW H TONIPHOH CHCTEME KOOpAMHAT.
Kpusonuneitasie naterpanst | u |l pona, ux cpoiictsa. IloHsTHE TOBEPXHOCTH.
KacarenpHass IJIOCKOCTH ¥ HOpPMallb K IIOBepXHOCTH. [loBepxXHOCTHBIE
MHTETPaJbl, WX CBOMCTBA W BBEIYHMCIEHHE. ['eoMeTpuueckne W MeXaHHYECKHe
MPWIOKEHUS KPATHBIX HMHTETPAIOB

10

OneMeHTHI
(yHKIIMOHATIBHOTO
aHAIIN3a

Mertpuueckue IPOCTPAHCTBA.
BeCKOHe‘IHOMepHHe C€BKJINOBBI
IIPOCTPAHCTBA.

HopmupoBansblie
npocTpaHcTBa. baHaxoBbl

MPOCTPAHCTBA.
U TUIBOEPTOBHI

11

OyHKIUH
KOMIIJIEKCHOTO
MIEPEMEHHOTO

KomrutekcHble uncna, 1edcTBUA HaJl HUMH. MOIylb W apryMeHT KOMIUIEKCHOTO
yrcna. TpuroHomeTpudeckass M IOKazaTenabHas (OpMa 3amucH KOMIUICKCHBIX
gucen. @opmyma Dinepa. M3zo0pakeHne dYmcen Ha KOMIUIEKCHOW IIIOCKOCTH.
OcHOBHBIE ~ (DYHKIMM  KOMIUIGKCHOTO  IIEPEMEHHOTO, HX  CBOWCTBa.
Huddepenumpyemocts. YcmoBus Komm - Pumana. Anamutmyeckwe U
rapMOHHYECKHe (PYHKITH KOMIUIEKCHOTO TIEPEMEHHOTO.

12

YwuciioBbie
(hyHKIIMOHATTHHEBIE
pAIBL

n

Uucnoele psppl. CxommMocTs W cymMma psga. HeobGxommmoe ycioBue
cxonumoctu. JleiicTBus ¢ psipamu. MeToasl UCCeOBaHUS CXOJIUMOCTH PSI/IOB.
OyHKIMOHANBHBIE psfbl. OOIacTh CXOAMMOCTH, METOJABI €€ OIpeIeICHHUS.
Crenennele psupl. Pa3nokenue (yHKIWA B cTemeHHbIE psanpl. [IpuMeneHue
CTCTICHHBIX PSIOB B MPHOJIMKCHHBIX BEIYHCICHUSIX.

13

OnepanroHHoe
HCUHUCIICHHE

ITpeoOpasoBanne Jlammaca, ero cBoiictBa. Kiacc opurunanos. Kiacce
n3o0paxeHnid. OCHOBHBIE TEOPEMBI ONEpaHOHHOr0 ucyucieHus. CrocoOs
BOCCTAHOBJIGHUsI OpWTHHalla IO u300pakeHHIO0. CBepTKka OpHUIHMHANIOB, e
coiicTBa. [Ipeobpa3zoBanne Jlamumaca cBepTku. Pemenwe muddepeHnmaIbHbIX




JTMHeWHbIX Moneneit. Murterpan Jlroamernsi, ero mpuMeHeHHE.

5. IlnaHupyeMble pe3yJbTaTbl 00yYeHHMsl IO AUCHUIUVIMHE, o0eclevydBalOlMe JOCTUKEHHE IJIAHMPYeMbIX

pe3yJIbTATOB OCBOCHHS 00pa30BaTeIbHOI IPOrpaMMBbl

N3y4yeHne IUCHUIUIMHBI HAPaBJICHO HA (JOPMHUPOBAHKE CIEAYIOIINX KOMICTCHIIUH:

KO}I U HAMMCHOBAHHEC

KOII H HAMMEHOBAHME€ UH/IUKATOPOB IIOCTI/DKeHI/lﬁ KOMHeTeHHl/Iﬁ

KOMIIETeHIIUH

YK-1 YK-1.1

Cnocoben Ananusupyer 3ajaudy, Bblaenss e€ 0a3zoBele cocraBisitomue.  Omnpezenser,
OCYLIECTBIISITh [IOWCK, | HHTEPIPETHUPYET M  pamkupyeT uHpopMmanuio, TpeOyeMylo s  pelIeHus

KPUTHYECKUH aHAIN3 U
CHHTE3 MH(pOpMAaIHH,
HIPUMEHSTHh CHCTEMHBIHN
HOAXOA JUIA PELICHUS
MIOCTaBJICHHBIX 3a/a4

MOCTaBJCHHOM 3aJauu

YK-1.2
OcyIHeCTBH)IeT IOUCK I/IH(i)OpMaHI/II/I Ui peIICHUA MOCTaBJICHHOM 3aJadyu IO
Ppa3JIMIHbBIM THUIIaAM 3aIIPOCOB

YK-1.3
[Ipu ob6padoTke mHPOpMAIHH OTIHYaeT (HAKTHI OT MHEHHH, HHTEPIIPETAIIHHA, OLECHOK,
(bopMHpyeT cOOCTBEHHbIE MHCHUS U CYXKICHUS, apTYMEHTHPYET CBOU BBIBOJBI M TOUKY
3peHHs;

YK-1.4
PaCCManI/IBaeT " nperaractT BO3MOXKHBIC BAPUAHTBI PCHICHUS IIOCTAaBJICHHOM 3aJa4u,
OLICHUBAA UX JOCTOMHCTBA U HCJAOCTAaTKN

YK-2.1
YK-2 OrmpenenseT Kpyr 3ajad B paMKax IMOCTABIECHHOW IIeJIM, OMpPENENsieT CBA3H MEXIY
HUMH U OJKHUIAEMBbI€ PE3yIbTaThl UX PELICHUS
OIIK-2 OIIK-2.1
CrocobeH 3HaeT COBpEMECHHBIC MAaTEMATHYCCKHE W (PU3UKO-XMMHUYCCKIE METOMBI IS PEUICHHUS
HUCHOJIB30BATh 3a1a9 IpoQecCHOHATEHON AeITETbHOCTH
MaTeMaTHIECKHE, OIIK-2.2
¢usnueckue, Qmuko- | Brageer u HCTIONB3YeT COBPEMEHHBIC METOABI M 0a3bl HAHHBIX U PELICHUS 3a1ad
XUMHUYECKHE, po(eCCHOHATBHOM NesTeTHHOCTH
xumuyeckue  Meroanl | OIIK-2.3
UL peHIeHUsd  3aJ1a4 HpI/IMeHHeT OCHOBHBIC  JKCIICPUMCHTAJIbHBIC METOJbI  MCCJICAOBAHUSA (1)1/131/11(0-
Hp0(beCCI/I0HaJII>HOI71 XHUMHUYECKUX CBOMCTB BEIIECTB, a TAKXKE TCOPETUYCCKUEC 3aKOHBI €CTCCTBCHHOHAYYHbBIX
ACATCJIBHOCTH JUCLUIUIMH K PELIEHUI0 IPAKTUYECKUX BONIPOCOB XMMHUECKON TEXHOJIOTUU

B pesynbrate chOpMUPOBAHHOCTH KOMITETCHIIUHU CTYICHT JIOJDKCH:

3name:

ypaBHeHI/Iﬁ U CUCTCM OICpallMOHHBIM METOAOM. HpI/IMGHCHI/IC K OIIMCAHUIO

- MaTeMaTH4eCKHe METOABI CHCTEeMAaTH3allMi M aHaln3a Pe3ylbTaTOB XMMHMYECKHX JKCIEPHMEHTOB C MOMOIIBIO
MaTPUYHON areOpsl M MaTeMaTHYECKOTO aHAJIN3a

- METOAbl HWHTEPHpPETauH  Pe3yJIbTaToB
MaTeMaTHYeCKOTo aHaJh3a

- crmocoObl (OPMHUPOBAHMS BBIBOJOB PE3YNIbTaTOB aHaIM3a JIMTEPATYPHBIX JAHHBIX C ITOMOIIbIO COBPEMEHHBIX
MaTeMaTHYeCKHX METO/I0B

- 6a30BBIC MaTEMaTHYECKHUE IIOHATHS NPH IUITAHUPOBAHUH PadOT XMMHUUYECKOI HaNPaBIeHHOCTH

- CIIOCOOBI ANMPOKCUMAIMU YUCICHHBIX XapaKTEPUCTUK

- METOJIBI HHTEPIIPETAI[IH PE3YIbTaTOB XMMUYECKUX HAOIIOACHUH ¢ UCTIOIBb30BaHIEM MaTeMaTHYECKOT0 anmapara

- METOJIBI MATEMaTHYECKOTO OMTUCAHUS XUMHUECKUX MPOIECCOB

- OCHOBHBIE TTOJIOKEHUSI MAaTEMATHIECKOH TEOPHH OIIHOOK

- OCHOBHBIC IIOJIOKCHHS MAaTeMaTHYECKHX METOJOB,
9KCIIEPUMEHTOB

TEOPECTUKO-IKCIICPUMCHTAJIbHBIX I/ICCJIC,I[OBaHI/Iﬁ C IIOMOIIBIO

HCIOJIB3YEMBIX TPHU IUIAHUPOBAHUM W ONTHUMHU3AIUU

YMern:

-IIPUMEHATh MaTEMATUIECKHE METO/IbI [T PEIICHUS 331a4 B 00JIaCTH XUMHUH;

- IPUMEHATh MATEMAaTUICCKUE METOIBI JJIsl PEIICHUsSI TPUKIIATHBIX 3a/1a4;

- HHTEPIPETHPOBATH OCHOBHBIC TEOPETUICCKHE TTOJI0KEHUSI MATEMATUKY IIPUMEHHUTEIFHO K IPOOIeMaM XUMUH;
- HpI/IMeHﬂTB 3HAaHUA MAaTCMATHUKH K OITMCAHUIKO XHMMHUKO-TCXHOJIOTHUUYCCKHUX HpOHeCCOB;

Baanern:



- OCHOBHBIMH MaTE€MaTHYECKHMH OTIEPALIHSIMHU;

- METOJIaMH MaTeMaTHYECKOTO MOJICTMPOBAHNUS (PU3NKO-XMMHUYECKHUX MPOLIECCOB;
- MeTtojamu pernieHus TuddepeHITNaTbHBIX U aNTeOpandecKnx ypaBHEHHH;

- METOJaMH aHATUTUYECKOU reOMETPHH;

- METOJaMH peIIeHHUs 3a/1a4 ONTUMH3ALIUH.

AHHOTANUA

padoueii nporpaMMsbl JUCHHUIIIHHBI

«Teopust BeposiTHOCTEll 1 MATEMATHYeCKasl CTATHCTHKA)
1. O6mas TpyaoeMKoCThb (3.€. / 9ac)IMCUUTUIAHEI ocTaBiset /108.
2.MecT0 JMCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NPOrpaMMbl
JucnumumHa «Teopusi BEpOSITHOCTEH M MaTeMaTHdecKas CTaTUCTHKA» OTHOCHTCS K 0a3oBoil wactu Omoka 1
Juctuniuzel (Moxynn).
3. less W 3aga4u U3y4eHHSs] THCHUTLTHHBI
Llenpro OCBOEHUS AUCHUILTMHEI sBIsieTCsl GopMHUpOBaHUE 00YJaIOIMIMMKCS CUCTEMBI 3HAHUH 00 OCHOBHBIX MOJIOKEHUSAX U
TeopeMax TEOPHH BEPOSTHOCTEH M MaTEMaTHIECKON CTAaTUCTHKU
OCHOBHOM 3a/1a4eil N3y4ECHNS TUCIUIUINHBI SBIISCTCS!
- (opmupoBaHHE 3IEMEHTOB NMPOGECCHOHATHHOW KOMIIETEHTHOCTH CTYAEHTA ITyTeM IHPUBUTHS HABBIKOB COBPEMCEHHBIX
BUJIOB MaT€MaTHYECKOTO MBIIIICHNS,
- IPUBUTHE HaBBIKOB HCIIOJIb30BAaHHUS MaTeMaTHYCCKUX METOMOB TEOPUH BEPOSTHOCTEH M MaTeMaTHUECKOW CTaTUCTHKH B
IIPaKTUYECKOU AEATEIbHOCTH.
4. Conep:xanue TUCHUTITHHBI
JlucnumivHa BKITIOYAeT ciepyomme 4 pasgena «ONeMEHTH KOMOMHATOpPHKN», «OCHOBBI TEOPHH BEPOSTHOCTENY,
«Cry4aiiHple BeMIUHBI», «OCHOBBI MAaTeMAaTHYECKOI CTATUCTUKI» U 9 TIOAPA3/ENOB (TEMBI).
Tema 1.dopMynbl KOMOHHATOPHUKH
Tema 2.CiryuaifHbie COOBITHS
Tema 3. YciioBHas U MOJIHAsA BEPOSITHOCTH
Tema 4. Cxema beprynnu
Tema 5. 3aKOHBI pacnpeIeieHUs CIIYYaHbIX BETUYHH
Tema 6. XapaKTepUCTUKHU CIIy4alHbIX BETUUYUH
Tema 7. BeibopouHsrii MeTo
Tema 8. CraTucTuueckas NpoBepKa THIIOTE3
Tema 9. CraTucTHueckoe U3yuyeHuil B3auMocBs3eit
5. [lnanupyemMble pe3ybTaTbl 00y4eHHMs M0 AUCHHMILINHE, 00ecTieYrBalOLIHe JOCTUKEeHH e IJIAHUPYeMbIX
pPe3yJabTaTOB 0CBOEHHS 00pa30BaTeIbHOI MPOrpaMMbI
B pesynerate ocBoenus OOIl OakanmaBpuata OOYYarOIIUIICS MOMDKCH OBJAACTh CIACAYIONUMH KOMIICTCHIUAMHU H
MHJIMKaTOPaMH JIOCTIKECHUS] KOMITETCHIHH]:
3namo:
- METOJIbI BEPOSTHOCTHOTO aHanu3a mpobiaemusix cutyanuii (YK-1.1);
- METO/IbI BBISIBIICHHS CIYYAMHBIX B3aUMOCBS3€H MEXIy COCTABIMIOMUMH CI0XHBIX cucteM (YK-1.2);
- METOJIBI OIIEHKH JOCTOBEpHOCTH aHamm3upyemoit nadopmannu (YK-1.3);
- MaTeMaTHYeCKHe METOIbl pa3paboTKU CTPATErny PEelIeHus MPOOJIEMHBIX CUTYallMi Ha OCHOBE BEPOSTHOCTHOIO MOJIX0/1a
(YK-1.4);
- CTaTHUCTHYECKHE CIIOCOOBI KPUTHIECKON OIIEHKN COBPEMEHHBIX KOHIIECTIIINH XapakTepa B CBOSH MpeIMETHON 00IacTH
(YK-2.1).
- 0a3oBBbIC IOHATHS TEOPHM BEPOATHOCTEH W MaTeMaTHYeCKOW CTATHCTHKH IPpH IUIAHUPOBAHUM PAOOT XUMHYECKOM
nanpasnenHoctu (OITK-2.1) ;
- Croco0b! aNMpPOKCHMAIIMK YHCICHHBIX XapaKTepPUCTUK B MaTeMaTuueckoil cratucruke (OI1K-2.2);
- METO/Ibl HHTEPIIPETALMH PE3YJIbTATOB XMMUYECKUX HAOIIOACHHH C UCIOIb30BAaHUEM MaTeMaTHYECKOro anmnapara Teopuu
BEpOSATHOCTEH 1 MareMmaTnueckoit craructuku (OITK-2.3) ;

YMmerhb:
-HpI/IMeHHTB CTAaTUCTHUYCCKHUEC METOAbI AJIA pemeHmI 3a1a4 B O6J'IaCTI/I XHUMMHWH,
- HpI/IMeHﬂTB CTaTUCTUYCCKHUEC MCTOABI AJIA pemeHI/m HpI/IKJ'Ia)IHI)IX 3aaa4,
- UHTEPHPETUPOBATH OCHOBHBIE TEOPETHUUECKHUE IOJIOKEHUS] TEOPUU BEPOATHOCTEM M MAaTeMaTH4YECKOW CTATUCTUKHU
MIPUMEHHUTEIBHO K MPO0JIeMaM XHMUH;
- MPUMEHSATHh 3HAaHUS TEOPUH BEPOATHOCTEM M MaTeMaTHYECKOW CTATUCTUKUA K ONHUCAHUIO XUMHKO-TEXHOJOTHYECKUX
MIPOLIECCOB;

Baanern:



- OCHOBHBIMH OCHOBHBIMH TIOJIOKEHUSIMH TEOPHH BEPOSTHOCTEH 1 MATEMaTHIECKOH CTATHCTHKH;
- METOJaAMH aHaJIN3a CIyIalHBIX (PaKTOPOB (PH3UKO-XUMHUIECKHX MIPOIIECCOB,;

- METOJAMH PEIICHUS BEPOSITHOCTHBIX 33124,

- METOJAMH OTIPEIeIICHISI OCHOBHBIX XapaKTEPUCTHK CIyIalHBIX BEIIHMYNH;

- METO/IaMHU PEILIEHUS] OCHOBHBIX 3a]a4 TEOPUHU BEPOSTHOCTEH M MATEMaTUYECKOU CTATHCTUKH.

AHHOTADUA
padoueii nporpaMMbl JUCHHUILIMHBI
Pusuka
1. O6mas Tpynoemkocth (3.¢./ gac): 14 / 504
2. MecTO AMCHMILIAHBI B CTPYKTYpPe 00pa30oBaTebHOI IPOrpaMMbl
Jucriumnaa B1.0.13 ®@u3uka otHocutcs kK O0s13aTeNbHOM yacTu 0JoKa 1.
3. Ienp 4 327244 0CBOCHHUS AUCIHUILIHHBI
Hemsto ocBoermsa mucuummnael DPU3NKA sBnsercs obecriedeHne 0a30BOH TOATOTOBKH CTYAEHTOB B o0iacTu
KJIACCHYECKOM M COBpEMEHHO (hM3UKH. 3a1a41 NPeToJaBaHus JUCLHUILIMHBL: H3y4eHHE 3aKOHOB OKPYIKAIOIIEro MUpa B UX
B3aUMOCBSI3H; OBIAJCHNE (PYHIAMEHTAIFHBIMY IPHHIUIIAMI U METOAAMH PEIICHHS HAyYHO-TEXHUYECKHUX 3a/1ad;
(opMHpOBaHNE HABBIKOB IO MPUMEHCHHIO MONOKCHHH (yHIaMEHTaIbHOM (PU3MKM K TPaMOTHOMY HAyYHOMY aHAJIN3y
CUTyalli, ¢ KOTOPBIMH HHXXCHEPY NPHUXOIUTCS CTAJIKUBAThCA IPU CO3MAHUU HOBON TEXHHUKH M HOBBIX TEXHOJOTHUH;
OCBOCHHE OCHOBHBIX (DM3MYECKUX TEOPHM, MO3BOJISIOMINX OMKCATH SBICHHUS IPUPOJBI, U TPENEIOB TPUMEHHUMOCTH ITHX
TEOpPHH I pPELICHUS COBPEMEHHBIX M IIEPCHEKTHBHBIX TEXHOJOTHYECKHX 3a7ad; (OPMHUPOBAHHE Y CTYACHTOB
IIPeJCTaBICHUN O ECTEeCTBEHHOHAYUYHON KapTHHE MUDA.
4. Conep:xkanme aucuMiIMHbl. M3ywatorcs pasgensl: 1 Kunematuka. 2 Junamwuka. 3 3akoHsl coxpanenus. CTO. 4
Mexanmueckue kosebanus. Bonrael. 5 MonekynspHas ¢usnka. 6 CraTucTrdeckoe pacrpenerneHue. 7 SIBiIeHns mepeHoca.
Peanpnbie rasel. XKunkoctu. 8 Onekrpocratuka. 9 IloctostHubll Tok. 10 MarautHoe nosne. OAC unaykuuu. 11 BonHoBas
onrtuka. 12 KanroBas ontrka. 13 DieMeHThl KBaHTOBOM MexaHUKH. 14 ®du3nka aToMOB U MOJIEKYIL. 15 DneMeHTh! Gpru3nkn
TBEPZOTO Tena.
5. IlnanupyeMble pe3y/bTaTbl 00y4eHHs M0 AUCHMILINHE, 00ecnieYrBaloLIHe JOCTUKEeHHe IJIAHUPYeMbIX
pPe3yJIbTATOB 0CBOCHHS 00pa30BaTeIbHOI NPOrpaMMbl
V3y4yeHune qUCIMIUIMHBI HAIpaBJIeHO HA (GOPMHUPOBAHKE CIEAYIOIINX KOMIETEHIIHH:
Koa n HaumeHoBaHMe
npogeccuoHaANbHOM
KOMIIETEeHIIUH BbIIYCKHHKA

Koa u HauMeHOBaHMe MHANKATOPOB JOCTH:KeHU I NPodeccuoOHATbHBIX
KOMIICTeHI U

YK-1

CrnocoOeH OCYIIECTBISATh MOUCK,
KPUTUYECKHI aHANIW3 MU CHUHTE3
uHpOpMaIUH, IPUMEHSTD
CUCTEMHBIN MOAXOJ AJIs PELICHUs
IIOCTABJICHHBIX 3a1a4

YK-1.1 Ananusupyer 3agaqy, BeIIENAsA €€ 6a30BbIe COCTABIIAIOLIHE.
Omnpenenser, HHTEPIPETHPYET U paHXHUPYeT HHHOPMALUIO, TPEOyeMYIO JIIs
pelIeHus! TOCTaBJICHHON 3a/1auu

YK-1.2 OcymectBiseT NOUMCK HH(OOPMALUM JUIS PEIISHUs] OCTaBJICHHON
3a[a4u 110 pa3IMYHBIM THUIIAM 3aIpOCOB

YK-1.3 Ilpu o6paboTke wHpOpManuu oOTIHYaeT (aKTBl OT MHEHUH,
UHTEPIPETalid, OLEHOK, (OpMHPYEeT COOCTBEHHBIE MHEHHS U CYXICHHS,
apryMEHTHPYET CBOM BbIBOJIbI U TOUKY 3PEHHUS;

YK-1.4 PaccmaTpuBaeT H TpeasiaraeT BO3MOXHBIE BapHUaHTHl pPELICHUS
TIOCTABJICHHOH 3aJja4yy, OLEHNBAast NX JIOCTOMHCTBA U HEAOCTATKH

YK-2

CriocobeH ompenensaTs Kpyr 3a1ad
B paMKax IIOCTaBJICHHOM LEIU U
BBIOMPATh ONTHUMAJIbHBIE CIIOCOOBI
UX  peleHHsd,  HcXoas U3
JEHCTBYIOIIUX MPAaBOBBIX HOPM,

YK-2.1
OmnpepensieT Kpyr 3ajad B paMKax IIOCTaBICHHOHN IIETH, OMNpEAeiseT CBSA3U
MEXIy HUMH U O’KUJaeMble pe3yIbTaThl UX PEIICHUS

PO eCCUOHANBHON eI TEIPHOCTA

UMEIOIIUXCS pecypcoB U

OrpaHUYEHUN

OIIK-2 OIIK-2.1 3Haer coBpeMEHHble MaTeMaTHYeCKue U (PU3UKO-XUMHUYECKHE
Cnocoben UCIIONIb30BaTh | METOJBI I PEIICHUs 3a/1a4 MPO(eCCHOHATBHOHN AEATEIbHOCTH
MaTeMaTHYECKHE, ¢usnueckue, | OIK-2.2 Biaseer u HCHOJIB3yeT COBPEMEHHbIE METOABI M 0a3bl JaHHBIX IS
(bu3MKO-XUMUIECKUE, XMMUIECKUE | peleHus 3a1a4 NpoheCCHOHANBHOM eI TeIbHOCTH

MeToapl Ui pemenus  3axad | OIIK-2.3 IlpuMeHseT OCHOBHBIE HKCIIEPUMEHTAIbHBIE METOMBI UCCIIEIOBAHMSA

q)HBI/IKO-XI/IMI/I‘{eCKI/IX CBOMCTB BCHICCTB, a TAaKXEC TCOPECTUUYCCKUEC 3aKOHBI
C€CTCCTBCHHOHAYYHbIX JUCHUIIVIMH K PCEIICHUIO TMPAKTUYCCKUX BOIIPOCOB




XHMHYCCKON TEXHOJIOTHH

IK-5 IIK-5.4

Cnocoben OCyHIeCTBIIATH | ['0TOB HCIIONIB30BAaTh 3HAHHS OCHOBHBIX (DPM3MYECKUX TEOPHH AJSI PELICHUS
npoBezieHue padboT Mo 00pabOTKE M | BOSHUKAIOMMX  (PU3WYECKUX  3a/ad, CaMOCTOSTEJFHOTO  IMPUOOpPETEeHHS
aHAIH3Y HAyYHO-TEXHUYECKON | (pu3mueckux 3HaHWMH, [UI1 TOHMMAHUS NPUHLIHUIIOB pPabOThl NPHOOPOB u
uHGOpMAIMK M PE3yNBTATOB | YCTPOWCTB, B TOM 4YHCIE BBIXOMAIIMX 3a MPEACIbl KOMIIETEHTHOCTH
UCCIIeI0BaHUH, BBITNOJIHATh | KOHKPETHOTO HalPaBJICHUS OATOTOBKU

9KCIIEPUMEHTHl ¥ OOopMIISTH
pe3ynbTaTel  HCCICHOBAHUH |
pa3paboToK, TOTOBHOCTH
OCYIIECTBIISITh MOATOTOBKY
JOKYMEHTAIHH, IPOSKTOB IIaH

B pesynpraTe chopMHUPOBaHHOCTH KOMIIETCHIIMH CTYICHT IOJDKCH:

3HaTh: - Qu3HMUECKUE OCHOBBI MEXAHHUKH, (PU3UKH KOJICOAHNI M BOJH, JICKTPHUECTBA M MarHETHU3Ma, JICKTPOANHAMUKH,
CTaTUCTUYECKON (HU3MKH W TEPMOAWHAMHKH, KBAaHTOBOM (DM3HMKH; CMBICH (YHAAMEHTAJbHBIX (M3MYECKUX 3aKOHOB,
MPUHIOUIIOB ¥ OCTYJIATOB; UX ()OPMYIHPOBKH M TPAHUIIBI TPUMEHUMOCTH; CBSA3b IIUPOKOTO KPyra (GU3HIECKUX SBICHHUH C
(yHIaMEHTaNbHBIMU TIPUHIUNAMH U 3aKOHAMHU (DM3HMKH; OCHOBHBIC METOBI PEIMICHHS 33ad MO ONUCAHUIO (PH3MIECKUX
SIBJICHUI; MeTonbl 00pabOTKM JaHHBIX C MCHOJNB30BAHUEM CTAaHAAPTHBIX CIOCOOOB aIMpPOKCUMALUK YHCICHHBIX
XapaKTepUCTHUK.

YMeTb:aHAIM3UPOBATh NMPOOJIEMHYIO CHUTYallMI0 KaK CHCTEMY, BBIABIISS €€ COCTABIIONINE WM CBS3M MEXAy HHMU;
OTIpENETATh IPOoOebl B HHPOPMAIUH, HEOOXOANMOHN I pelIeHHs IPOOIEeMHON CHTYaIlH, X IPOSKTHPOBATh MPOLECCHI
[0 WX YCTPAaHEHWIO; KPUTHYECCKH OIEHWBATh HAJEKHOCTh HMCTOYHHKOB HMH(OpManuu, (OpMYyIHpOBaTh 3aKIIOUEHHUS H
BBIBOJBI IO pE3yNbTaTaM aHalU3a JINTEPATYPHBIX NAHHBIX; MPUMEHATh TEOPETHUYECKHE 3HAHUSA U DKCIEPUMEHTANIbHBIC
METOJbl MCCIICAOBAHUS NPH PELICHHH NPO(EeCCHOHANBHBIX 3a/a4; CHCTEMaTH3MPOBaTh M aHAJM3UPOBATh PE3yJbTaThl
XUMHUUYECKHX JKCIIEPUMEHTOB, HAONIOJCHUHA, H3MEpeHHH; IpeasiaraTh MHTEPIPETAlMIO pe3yJIbTaToB COOCTBEHHBIX
9KCIIEPUMEHTOB C HCIIOJIb30BaHHEM (DU3UUECKHX 3aKOHOB M IPEICTaBJICHUH; 00pabaThIBaTh JaHHBIE C HCIOJIb30BAaHUEM
CTaHAapTHBIX METOJIOB, MPECTABIATh 00paOOTaHHYIO HKCIIEPUMEHTAIBHYIO U TEOPETUUECKYI0 MH(POPMAIMIO B YCTHOH M
MUCbMEHHOH (opMe, B TOM YHCIIE C HCIOJIb30BAHHEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHI; IJIaHUPOBaTh M
MIPOBOJUTH IKCIIEPUMEHTHIL.

Buagerp:0a30BEIMM  3HaHMSAMH B OOJIAaCTM MaTeMaTHKM W (GU3MKH TIPH  IJIAHUPOBAHMHM pabOT XHMHYECKOH
HaNpaBJICHHOCTH; HaBBIKAMH pabOTBHl C INHPOKHM KpyroM (U3HYecKMX NpHOOpPOB W OOOPYHOBAaHUS; HABBIKAMH
000CHOBaHHS CBOMX CYXICHHH M BHIOOpA METO/A MCCIICOBAHMSL.

AHHOTAILUSA
pa6oueii nporpaMMbl AU CHUILJIMHbBI
BeruucanreapHasi MAaTeMaTHKA

1. O6mas TpyaoeMKocTh (3.e./ ak. yac): 2 3.e./72 ak.yac.

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMmbl
JucnuruinHa BelumcanTeabHasi MaTeMaTuka oTHocuTcs K OOs3arenbHoW dvacth Onoka 1 JIMCIAIIIMHBI

(Momymm).
3. Heab 4 32124y U3y4YeHUs TUCHUINIUHbI

Henmn ocBoeHWs y4eOHOHN NUCIHILIMHBI —H3YYE€HHE OCOOCHHOCTEH COBPEMEHHBIX NMPOTPAMMHBIX MPOAYKTOB JUIS
pelIeHUsT MaTeMaTHYeCKUX 3a/la4, OCHOBHBIC alTOPUTMBI PEHICHHS MAaTEMAaTHYeCKHX 3a[ad, TCOPETUYCCKHE OCHOBBHI
BBIYHCIUTENLHON MaTeMaTuku. POpMUPOBAaHME HABBIKOB HCIIOJIL30BAHUS METOJOB M CPEJCTB MAaKEeTOB MPOTPaMM JJis
penieHns 3a1ay, CBS3aHHBIX C MAaTEMAaTHUYECKUMH METOJIaMU PeIlIeHUs, MPUMEHEHHUs] MaKeTOB MporpaMM MpH pelIeHue
KOHKPETHBIX MATEMAaTHIECKUX 3a/1ad.

3agaun JUCHMILIAHEL
- mpuoOpeTeHrne 3HaHNH OCHOB YHCIICHHBIX METOOB PEIICHHUS PUKJIATHBIX HH)KEHEPHBIX 3a/1a4
- GOpMUPOBaHUE U PA3BUTHE YMEHHUHN MPUMEHSATH METOIBI MATEMAaTHYECKOTO aHAIN3a W MOJISITUPOBAHMS, TEOPETUIECKOTO
1 DKCIIEPUMEHTAJIHHOTO UCCIICIOBAHUS JIJISl PEIICHHS] HHYKEHEPHBIX 3a1a9
- mpuoOpercHHEe W (QOPMHPOBAHHE HABBHIKOB NPUMEHCHHS COBPEMEHHOTO MATEMATHYECKOTO HHCTPYMEHTApHUs LIS
pelIeHNs PUKJIAJIHBIX WHXEHEPHBIX 3a]1a4; METOAUKOM MOCTPOEHUsI, aHajIu3a U NPUMEHEHUs MaTEMaTHUYECKUX MoJesei
JUIsl OUEHKU COCTOSIHUS M IPOTHO3a Pa3BUTHS TEXHOJIOTMUECKHUX MPOLIECCOB U MPOLECCOB YIPABICHUS

4. Coaep:xanue JMCHUILIUHBI
OcHOBBI TeopuHM moOrpemHocTeil YncneHHOe pelreHne HEeTMHEWHBIX YpPaBHEHWH C OJHUM HEHW3BECTHBIM.
YHucneHHble METOJbI PEIICHUs] CUCTEM JIMHEWHBIX YypaBHEHHU. YUucieHHbIE METOHIbl PEIICHUS CHUCTEM HEJIMHEWHBIX



ypaBHeHmid. UHTEpTHIOIMpoBaHue GYHKIWH, dnciaeHHoe quddepeHmpoBanue ANMPOKCUMHUPOBaHue QyHKIHH. UncIeHHOe

HHTErpupoBaHue. YncieHHoe peneHne 0OBIKHOBEHHBIX () (hepeHIINaTbHBIX ypaBHCHUN

5. llnanupyemble pe3yJibTaTbl 00yYeHHsl MO JUCHUILIMHE, 00ecTeYnBalolie T0CTHKeHHEe MJIAHMPYeMbIX

pe3yJbTaTOB OCBOCHUSA 06p330BaTeJIBHOﬁ nmporpamMmmsbl

B pesymbrate ocBoenms OOIl OakamaBpmaTa OOyYaroIIMiicss MODKEH OBIAACTh CICTYIONUMH KOMIICTCHIHSIMH H

WHAWKATOPaMH JOCTIDKEHHUS KOMITCTCHIIAH:

VYausepcansHpie KoMmeTeHun (YK) 1 HHIIKaTophl UX JOCTIDKEHHS

Haumenosanue
KaTeropuu (IpyIisl)
YK

Kon n nanmenoBanne YK

Kon u HaumeHoBanue nHauKaTopa gocTxkeHus YK

CucteMHOE U

VK-1. Cnocoben

VK-1.1. Aranu3upyer 3aaa4y, BeIICIISI ¢€ 0a30BbIC

KaTeropuu (TPYIIITBI)

Kox n nanmenosanue OITK

KpHUTHYECKOE OCYIIECTBIISITH TIOUCK, cocraistomye. Onpenenser, HHTEPIPETUPYET U PAaHKUPYET
MBIIIJICHUE KPUTHYECKUN aHAIN3 U nHpopmanuio, TpedyeMyro sl pELICHHS OCTABICHHON
cuHTEe3 HHPOPMAaLNH, 3a1aun
MIPUMEHATH CUCTEMHBIHN
TIOJXO ISl PEILICHNUS
MIOCTABJICHHBIX 3a/1a4
Haumenosanue

Kox n HanmeHoBanue nuankaropa goctiwkenus OIIK

UCTIONB30BATh X JUIA
pemeHus 3a1a4d
npodeccHoHAIBEHOM
JeATeTbHOCTH

OIIK

IIpodeccuonanpuas | OIIK-2 Cniocoben OIIK-2.1 3HaeT COBpEMECHHBIC MATEMaTHYCCKHE U
METOA0JIOTUS HUCIIOJIB30BATh ¢)H3HKOXI/IMH‘IGCKI/I3 METOABI IJIsd pEHICHUA 3a1a4

MaTeMaTH4ECKue, podeCcCHOHANBHOMN NEesITENbHOCTH

¢busnyeckue, GU3MKO-

XUMHYCCKHUEC, XUMHUUYCCKHC

METOABI IJId pEHICHUA 3a1a4

npodeccHoHaNbHON
HudopmannoHHO OIIK-6 Cnocoben OIIK-6.1 3HaeT mpoIiecchl, METO/IbI TOKUCKA, COOpa, XpaHCHHUS,
KOMMYHHUKAIIMOHHBIE | IOHUMATh [PUHLIUIIBI 00paboTKH, PEACTaBICHUS, PACTIPOCTPaHEH s HHOPMALH
TEXHOJIOTUU JIA pa6OTBI COBPEMEHHBIX nu CHOCO6I)I OCYIIECTBJICHUA TAKUX TPOLECCOB U METOJI0B
npodeCCHOHANIBHON | HH)OPMAIIMOHHBIX OIIK-6.2 3naeT coBpeMeHHbIE TPOrPaMMHO-TEXHIUUECKHE
JIEATENILHOCTH TEXHOJIOTUH T wIaTGOPMBI U IPOTPaMMHBIE CPECTBA, B TOM YHCIIE

OTCYCCTBCHHOI'O MPOU3BOJACTBA, UCIIOJIL3YCMBIC JIAS PCIICHU A
3aga4 HpO(I)eCCPIOHaJ'ILHOﬁ ACATCIBbHOCTH U IIPUHIUIIBI UX

B pe3yJibTare u3y4eHusli AMCHUILVIMHBI CTYACHT 6alca.naBpnaTa JOJI2KCH:

3name:
— OCHOBBI

mudpepeHITHaTIPHOTO

HHTEIpaJIbHOT'O

HNCUYHUCIICHUA

(yHKIMA OJXHOW W  HECKOJIBKUX TIE€PEMEHHBIX,

AQHAJUTHUYECKON T€OMETPHM U JIMHEHHOW anreOphbl, BEKTOPHOTO W TapMOHHMYECKOTO aHali3a, TEOPUH OOBIKHOBEHHBIX
muddepeHMaNbHBIX ypaBHEHUH, WHTErpajbHBIX NpPeoOpa3oBaHMi, OCHOBBI YHMCIEHHBIX METO/OB, 3JIEMEHTHI TCOPHUH
(GYHKIMHA KOMIUIEKCHOW TEPEMEHHOM, DJIEMEHThl TEOPUHM BEPOSTHOCTEH W MaTeMaTH4YeCKOW CTAaTUCTUKH B OO0BEME,
JIOCTaTOYHOM [T U3yUCHHS €CTECTBEHHOHAYYHBIX JTUCIUIUIMH Ha COBPEMEHHOM HAyYHOM YPOBHE
Ymemos:

— MCIOJIb30BATh MaTEMaTHYECKHH ammapar W HWHQOPMAIMOHHBIE TEXHOJIOTMU IPHU H3YYEHHH
JUCLUTUIMH

Bnaoembs:

— MeTonamu U epeHINpPOBaHUs, HHTETPUPOBaHUS (YHKIIMH, OCHOBHBIMH aHAJMUTUYECKHUMHU M YHCICHHBIMH METOAaMH
pemenus anredbpandeckux u qudQepeHnnanbHbIX YPaBHEHHH U HX CHCTEM

€CTCCTBCHHOHAYYHbBIX

AHHOTAIUA
padoueil nporpaMMbl AUCHHUIIMHBI
OcHoBBI HHPOPMAIMOHHBIX TEXHOJIOTHii

1. O6mas TpynoeMkocTs (3.¢./ ak. gac): 4 3.e./144 ak.qac.



2. MecTO THCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MporpaMMsbl
Jucrummaa «OCcHOBBI HH)OPMAIIMOHHBIX TEXHOJIOTHI» OTHOCUTCS K 0a30Boi yacTu 0yoka 1 JlucturmmnHe! (MOTyIn).
3. Leanb 4 3aAa4M U3yYeHUs JUCHUTNTUHBI

Ienn ocBoeHUs y4eOHOM MUCHHUIUIMHBI — O3HAKOMIICHHE C TCOPETHYCCKHMMH M METOAOJIOTMYCCKHMHU OCHOBAMU
COBpPEMEHHBIX HH()OPMAITHOHHBIX TEXHOJIOTHH.

B pamkax m3ydeHHs TUCHHIUIMHBI ¥ CTYIEHTOB (OPMHPYIOTCS TEOPETHUECKUE 3HAHWS W IMPAKTHUECKNE HABBIKU
[0 COBPEMCHHBIM CpelaM MpOrpaMMHOro obOecredeHus. CTYIACHTBI HM3YYalOT HA MPAaKTHKE BUIBI HH()OPMAIMOHHBIX
TEXHOJIOTUHL.

3amadell AMCIUIUTUHBI SBISIETCS NMPUOOpETeHHE CTyISHTaMH NPOYHBIX 3HAHWA W INPAKTHYSCKUX HABBHIKOB B
00JacTH, OIpeIesieMOil OCHOBHOM IIEbIO Kypca.

B mporecce u3ydeHus MUCHUIUIAHBI CTYJCHTHI JOJDKHBI MOJYYUTh MPEICTAaBICHHE 00 OCHOBHBIX TEPMHHAX U
MOHATUSAX MH()OPMAIMOHHBIX TEXHOJIOTHH M CHUCTeM. B pe3ynbraTe M3ydeHUs OUCHUIUINHBI CTYICHTHI JOJKHBI CBOOOTHO
OpUCHTUPOBAThCS B PA3IMYHBIX BUIAX WHPOPMALNMOHHBIX TCXHOJOTHA U CHUCTEM, 00JalaTh MPAKTUYCCKUMHU HABBIKAMH
UCTIOJIB30BaHUs (PYHKIIMOHAIBHBIX H 00CCIIEYMBAIOIINX MOJICHCTEM.

4. Copep:xaHue THCUHIIJIHHBI

5. Ilnanupyemble pe3y1bTAaThl 00y4YeHHs M0 JUCIMILJIMHE, 00eceYnBaloIIe JOCTHXKeHHe IIaHNPYeMbIX
pe3yJIbTATOB OCBOECHHS 00pa30BaTeIbHOIl NPOrpaMMbl

B pesynerate ocBoenus OOIl OakanmaBpuaTa OOyYaroIIMICS IO/DKEH OBJIAACTH CICAYIOIIUMH KOMIICTCHIMSIMU |
HHAWKAaTOpaMu JOCTUKCHUSA KOMHGTGHHHﬁI
VYauBepcansHbie KoMmeTeHun (YK) 1 HHINKaTOphl UX JOCTIKEHHS

Ne HaumenoBanue

Conep:xanue pasjaesa
pa3nena pa3aesa QuCHUNIHHBI aep pa3

WNudopmarnzanust u nHGpopMamonHoe oomecTBo. [ToHsTre 00 HHPOPMAITMOHHBIX
texnosorusax (UT). Osomonus UT. OcHoBHble noHatus UT: cBeneHus, CUrHai,
cooO1ieHue, nanHble, 3Hanus, nudopmanus. [lnarpopma UT. Hosas UT.
Cgoiictea UT. Knaccuduxarmms UT. Tpedosanus k UT. Lemn u 3amaun UT.
Oynkiun UT. Crpykrypa UT. [lorsartre 06 uapopmaruke. MapopmamonHbie
MIPOIIECCHI.

OCHOBHEIE ITOJI0KEHUS
1. MH(OpMaMOHHBIX
TexHogorur UT

KommbroTep Kak TEXHHYECKOE CPEICTBO peann3aliil HH(POPMAITMOHHBIX
texHonorui. Kimaccudpukamms 9BM. ApXuTekTypa nepCOHATBHOTO KOMIIBIOTEPA.
CrpykTypa KOMIBIOTEpa C TOYKH 3pEHHs KOHEUHOT 0 MoIb3oBaTens. ba3soBas
CHCTEMa 3JIEMEHTOB KOMITBIOTEPHBIX CUCTEeM. DYHKIIMOHANBHBIE Y3JIBI
KOMITBIOTEpHBIX cucTeM. [lepconansHbie kommnbioTepsl (I1K), nx knaccudukarms.
CrpykTtypa u coctas anmnaparHoi yactu [1K. OcHOBHBIE SKCITyaTalliOHHbIE
xapaktepucTuku [TK. OCHOBBI MaTeMaTH4eCKON JIOTHKH.

TexHuueckue cpeacTBa
peanuzauuu UT

Crpykrypa nporpammebix cpeacts UT. ITorsTHe TporpaMMHOT0O IPOIyKTa.
Orarsl )KN3HEHHOT'O IMKJIa IPOrpaMMHOTro npoaykra. Kinaccudukarms
MPOTPaMMHBIX IPOIYKTOB 1O chepe ucronszoBanus. [Iporpammuoe obecniedenue
MEPCOHAIBHOT0 KoMIbioTepa. CHCTEMHOE ITpoTpaMMHOe o0ecriedeHne: 6a3oBoe
IPOrpaMMHOE 0OecIedeHNe, ONepalioHHbIE CUCTEMBI, CITY)KEOHBIE TPOTPAMMBI.
bazoBoe nmporpammHoe obecniedenue, ero coctaB. OnepanuoHHbIe CHCTEMBI, HX
kiaccudukanys 1 Ha3HaueHue. IHCTpyMeHTapHii TEXHOJIOTHU
nporpamMMupoBanus. IIpukiagHoe mporpaMMHoe obecrieueHue.

IIporpamMmmMHbIe cpencTBa
3. UT

[MTonb3oBarensckuii HHTEpQEc u ero BUbL. [1oHATHE aBTOMaTH3UPOBAaHHOTO

UT KoHeuHoro pabouero mecta (APM). DiekrponHbIi oduc (cpeacTBa 00pabOTKH TEKCTa,

4. TabJIMYHBIE TIPOLIECCOPHI, IpadUIecKue PeIaKTOPhl, CHCTEMBI yIIpaBIeHHUS Oa3aMu
HOMBSOBATEIA JIaHHBIX, TIAKETHI IEMOHCTPAIMOHHOH IpaMKH, MAKEThI IPOrPaMM MYJIBTHMEANA).
WHTerpupoBaHHbIE CHCTEMBI MaTEMaTHYECKHX PacyeToB.

KommbrotrepHas cethb: onpezenenue, knaccupukamnms. CereBoe 000pynoBaHUeE.
OCHOBHBIE TOIIOJIOTHU KOMIBIOTEPHBIX ceTeil. DTanonnas moaenb OSI.
I'nob6ansHas cets MnaTepHeT. Conyx061 MHTEpHET. Opranuzars Noucka B
Wntepner.

5, CereBbie UT

Yrpo3sl 6€3011aCHOCTH KOMIIBIOTEPHBIX CHCTEM, BHJIBI yTPO3. 3aIInuTa
napopmanmu B UT. Metozs! u cpencTsa obecriedeHns 6€30nacHOCTH

UT 3amunTet nHdopmanmyu. MexaHu3Mbl Oe30nacHOCTH HHPOPMAIHH, UX BUbl. OCHOBHBIE
nHpOpPMALTH MEpbI U CIIOCOOBI 3aIIUTH HH(pOpMaIy B THPOPMAITHOHHBIX TEXHOJIOTHSX.
ITonsTHE 1 BUABI BPETOHOCHBIX IPOTPaMM. AHTHBHPYCHOE MIPOTPAMMHOE
obecrieueHne




HaumenoBanue
KaTteropuu (rpymis)
YK

Kox n nanmenosanue YK

Kon u HaumeHoBaHue nHaUKaTOpa AOCTIKEeHU YK

Cucremuoe u
KPUTHYECKOE
MBIILIJIEHUE

VK-1.Cnocoben
OCYIIECTBJIATH MOUCK,
KPUTHYCCKUI aHATU3 U
CUHTE3 HHPOpPMALINH,
MPUMEHSTh CUCTEMHBIN
MOJTXOJT JJTSl PEIICHUS
IIOCTaBJIEHHBIX 3a7a4

VK-1.1. Arammupyert 3agaqy, BeIACTSI e€ 0a30BbIC
cocrasisitone. Onpenenser, UHTEPIPETUPYET U PaHKUPYET
nHpopmanuio, TpedyeMyo sl pelIeH s HOCTaBICHHOM
3a1auu

VYK-1.2. OcyuiecTBisieT MOUCK HHPOPMAINH JUIsl PEILICHUS
MIOCTABJICHHOM 3aJja4¥ MO Pa3IMYHBIM THUIIAM 3aIIPOCOB

VYK-1.3. IIpu 06paboTke nHpOopManuu oTINIaeT (HaKThl OT
MHEHHH, HHTEPIIPETAIIHA, OLIEHOK, (OPMHUPYET COOCTBEHHBIE
MHEHHS U CYXICHUs, apTyMEHTHPYET CBOM BBIBOABI M TOUKY
3peHHs

VK-1.4. PaccMaTpuBaeT 1 ipeayiaracT BO3MOKHBIE BAPHAHTHI
peIIeHus TOCTAaBICHHOH 3aJa9l, OLCHNBAs UX JOCTOWHCTBA U
HE0CTaTKU

Obmienpodeccronansable KomreTeHnuH (OIK) 1 MHIUKATOPHI MX TOCTHKCHUS

HaumeHnoBanue
KaTeropuu

(rpymrisr)
OIIK

Ko n naumenosanue OIIK

Kon u HaumenoBanue nnaukatopa goctkenus OIK

Ddusuko-
MaTeMaTnudeccCkKasa u
KOMIIbIOTEepHAS
rPaMOTHOCTD MIPU
pelieHnu 3aaaq
npodeccrHoHaTbLHOM
NeATEILHOCTH

OIIK-6. Cnocoben
IIOHUMATH HpI/IHI_II/IHbI
paboThl COBPEMEHHBIX
HH(GOPMAITHOHHBIX
TEXHOJIOTHH U
HCIIOJIB30BATh UX IS
penieHus 3a1a4q
npodeccrHoHaTEHOM
ESITENHHOCTH

OIIK-6.1. 3HaeT mpoIiecchl, METO Ikl TOUCKA, cOopa,
XpaHeHuUs1, 00pabOTKH, IPEACTABICHUS, PACIIPOCTPAHCHHUS
HH(POPMALIUU U CIIOCOOBI OCYINECTBICHHS TaKUX
MPOLIECCOB U METOIOB

OIIK-6.2. 3HaeT cOBpeMEHHbBIE MPOTPAMMHO-TEXHUIECKHE
1aThOpPMBI M TPOrPaMMHEIC CPEICTBA, B TOM YHCIIC
OTEYECTBEHHOTO IPOU3BOICTBA, HCIIOIb3yEeMBIC JIIS
pemeHns 3a1a49 IpodecCHOHANEHON ACATEIEHOCTH H
MIPHUHIUITEI HX PaboThI

OIIK-6.3. YMeer BbIOUpATh COBPEMEHHBIE
MH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIE U
MHTEJUICKTyalIbHbIE TEXHOJIOTHH, IPOrPaMMHO-
TEXHUYECKHUE IIaTPOPMBI 1 IPOrPaMMHBIE CPEJICTBA, B
TOM YHMCIIE OT€UECTBEHHOTO MPOU3BOJICTBA JUIS PEIICHHs
3a/1a4 PO eCCHOHANTBHOMN I TeTbHOCTH

OIIK-6.4. YMeeT aHAMM3UPOBATh MPOo(decCHOHATEHBIE
3a7a4, BEIOMpaTh U ncross3zosath UT pemenus (8
npodeccrnoHANBLHOM IeSTebHOCTH)

OIIK-6.5. Bnaneer HaBbIKaMH IPUMEHEHHS] COBPEMEHHBIX
nH(pOpMAMOHHO-KOMMYHHKAIIIOHHBIX 1
HMHTEJUIEKTyaJIbHBIX TEXHOJIOTUH, TPOrpaMMHO-
TEXHUYECKHX IUIaT(HOPM U MPOTPAMMHBIX CPE/ICTB, B TOM
YHCIIe 0TEYECTBEHHOTO MMPON3BOACTRA ISl PeIICHHS 3a1a4
podhecCHOHATLHOM eI TEIbHOCTH

3name:

— TIPOIIECCHI, METOIBI TIOUCKA, COOPa, XpaHEHUsI, 00padOTKH, MPEICTABICHHUS HHPOPMALIUU H CIIOCOOBI OCYIIECTBICHHS
TaKHX MPOIECCOB M METOI0B (MH(POPMAIIMOHHBIC TEXHOJIOTHH);

— COBpeMeHHBIe I/IHCprMeHTaJ'lBHBIe cpem,l, HpOFpaMMHO-TeXHI/IqCCKI/Ie l'IJ'IaT(I)OpMI)I nu l'IpOFpaMMHBIe CpCJICTBa, B TOM
YHUCIIe 0TEYECTBEHHOTO MTPOU3BOICTBA, UCIIOJIb3YEMbIE JUTsl pEIICHUS 3a/1a4 MPOPEeCCHOHANBHOMN NeATEIbHOCTH, U
MIPHUHITUIIEI HX PaOOTEHI.

YMmerhb:



— BBIOMPATh ¥ UCTIOJIB30BATh COBPEMEHHBIE HH(OPMAIIIOHHO-KOMMYHUKAIINOHHBIE U HHTEIUICKTYalIbHbIE TEXHOJIOTHH,
MHCTPYMEHTAIBHBIE CPEIbI, IPOTPaMMHO-TEXHUIECKHUE INIAT()OPMBI M TIPOrPAMMHBIE CPEACTBA, B TOM YHUCIIE
OTEYECTBEHHOI'0 POU3BOJICTBA, JUIsl PEIICHNUS 3a4a4 NPOPeCCHOHATIBHON JEITeIbHOCTH;

— aHaTM3MPOBaTh NPo(dheccCHOHANBHBIE 331a41, BEIOUpATh U UCIONIB30BaTh noaxo e UT-perieHus.

Bnaoemow:

— HaBBIKaMH PabOTHI ¢ NIe)KaiMy B ocHoBe U T-peniennii faHHBIMUY;

— HaBBIKAMH PUMEHEHUS] COBPEMEHHBIX HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX  MHTEJUIEKTYJIbHBIX TEXHOJIOTHH,
WHCTPYMEHTAIBHBIX CPeJl, TPOTPAMMHO-TEXHHYECKUX IIAaT()OPM U IPOrpaMMHBIX CPEJCTB, B TOM YHCIIE OTEYECTBEHHOTO
MIPOM3BOJICTBA, JUIS PEIICHHUS 3a/1a4 PO(ECCHOHATLHON AeATETbHOCTH.

AHHOTAIUA
padoueii nporpaMMsbl JUCHHUIIIHHBI
IIpodunabHoe mporpamMmHoe obecnedeHue 1J1s1 pelieHHs 32124 NpogeccHOHATBHOM AesITeIbHOCTH

1. O6mas TpyaoemMkocTs (3.¢./ ak. yac): 2 3.¢./72 ak.4ac.

2. MecTO THCHMILUTHHBI B CTPYKTYPe 06pa30BaTeIbHOI MPOrpaMMbI
Hucunmummaa «[IpodmimsHoe mporpaMMHOE oOecrmeueHHne I pemIeHHs 3aaad npodecCHOHANBHOW AEATeNbHOCTH)
OTHOCHTCS K 0a30Boif yacTu 61oka 1 JIucuummHe! (MOIyIN).
3. Hean 1 32029 U3yYeHHs] THCIUTIIHHBI

Hemn ocBoeHUs yueOHOW TUCIMIDIMHBI — H3YYCHHE BO3MOXKHOCTEH W OCBOCHUE MPUEMOB pabOTHI C IPOQPIITHHBIM
MIPOTPaMMHBEIM OOECIIEeYeHHEeM TIPU PEIICHUH 3a/1a9 IPO(PECCHOHANBHON ACATEIBHOCTU. B paMKaxX M3y4eHUs TUCIHILUTHHBL
y CTYZAEHTOB (OPMHPYIOTCS TEOpPETHYECKHE 3HaHHS M IPAaKTHYECKUE HABBIKM 110 HCIOJIb30BAHHUIO NPOQUIBLHOTO
MIPOrPAaMMHOTO 00ECIICUCHHS IIPU PEIICHUH 33124 IPOPECCHOHANBHOM JCSITEIBHOCTH.

3amadell AUCIUIUTAHBI SBISIETCS MPHUOOpETEHHE CTyISHTaMH IMPOYHBIX 3HAHUM M TPAKTHYECKHUX HABBIKOB B
00J1acTH, OTIpeIesIeMOi OCHOBHOM 1IEJbIO Kypca.

B mpouecce M3ydeHusl AUCHUIUIMHBI CTYACHTBI JOJDKHBI MOJYUUTh MPEACTABICHUC 06 OCHOBHBIX BO3MOXKHOCTAX
MPOQUILHOTO MPOTPAaMMHOTO OOECIeYeHrnss W cmoco0aX ero TMpHMEHEHWS TIPH pEIICHHH pPa3InIHbIX —3a1ad
po¢eCCHOHANBHOM NEesTeTHHOCTH.

4. Conep:xanue TUCHUTTHHBI

CocraB u Ha3zHaueHHE NPOQWIHLHOTO NPOrPaMMHOTO OOECHEUYEHUs JUIA PEUIeHUs 3a1ad MpoQecCHOHATBHON
nesitennbHoCTH.  OCHOBHBIE TPHEMBI PadOTBl ¢ TNPOQHIBHBIM MPOTPaMMHBIM OOECHEUCHHEM [UI pEIICHHs 3ajad
npodeccroHanbHON AesTenbHOCTH IlpueMbl paboThl B cpele yHUBEpPCAJIbHOIO MaTeMarndeckoro mnakera. CosnaHue
TEKCTOBBIX oOOyacTed, BBOA M (¢opMupoBaHue Tekcra. BBoxm dopmyn, ux penakrupoanue. CraHgapTHblE U
noJIb3oBaTenbekue GpyHKuuu. OnepaTopsl UIs MPOBEICHNS pacueToB. BekropHble 1 MaTpuuHble onepanuu. [ padudeckne
BO3MOXXHOCTH. BbInonHeHne apu(METHYecKMX pacyeToB M CHMBOJBHBIX IpeoOpa3oBaHUi. BhIMoiHeHHWE JIOTHYECKHX
npeobpa3oBanuil. Pemmenne HennHEeHbIX ypaBHEeHUH. Pelienne cucTeM TMHEHHBIX U HEJTMHEHHBIX ypaBHEHHUI.

5. llnanupyeMble pe3yJbTaThl 00yUeHHs 10 JUCHHUILINHE, 00ecnieYrBaloLMe JOCTHKeHHe JIAHMPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30BaTeIbHOIl NPOrpaMMbl

B pesynerate ocBoenus OOIl OakanaBpuata OOYYArOIIUIICS MOJDKCH OBJAACTh CIACAYIONUMH KOMIICTCHIUAMHU U
WHAWKAaTOpaMu JOCTUKCHUSA KOMHeTeHL[I/II\/'II

YHuBepcansHble KoMmeTeHIun (YK) n HHIUKaTophl UX JOCTIKEHHS

HaumenoBanue
kateropuu (rpynmnst)| Kon n HaumeHoBanue YK Kox 1 HanmeHOBaHNE MHANKaTOpa JocTikeHNs YK
YK




CucremHoe U VYK-1.Criocoben VYK-1.1. Ananuzupyer 3anauy, Boiiessisi e€ 6a30BbIe

KPUTHYECKOE OCYIIECTBIIATH IIOHCK, cocrapistromue. Onpenenser, HHTEPIPETHPYET U PAHKUPYET
MBIIUICHUE KPUTHYCCKHI aHaIN3 U uH(pOpMaLuio, TpedyeMyIo Ul PEIICHUS TOCTABJICHHOM
cHHTE3 HHPOPMALINH, 3a1aun

MIPUMEHSTHh CHCTEMHBIN
TIOJTXO/T IUTSL PEIICHUS
MOCTaBJIECHHBIX 3a7a4

VYK-1.2. OcymecTBisieT MouCK HHPOPMAIAHN IS PETICHHS
MIOCTABJICHHOI 3a/1a4¥l IO Pa3JIMYHBIM THIIAM 3aIIPOCOB

YK-1.3. Ilpu o6paboTke nHPOpPMAIHN OTIAIACT PAKTHI OT
MHEHU, HHTEPIpETalnii, OLIEHOK, GopMHUpyeT COOCTBEHHBIE
MHEHUS U CY)KACHHS, apTyMEHTUPYET CBOH BBIBOJIBI M TOUKY
3peHust

VK-1.4. PaccMaTpuBaeT 1 npeagaracT BO3MOXKHBIE BAPHAHTHI
pelleHys TOCTaBICHHON 3a1a4ul, OLIEHUBAsI UX JOCTOMHCTBA U
HEe0CTaTKU

Oo6menpogeccuonansupie komnereHuu (OI1K) 1 MHAMKATOPBI UX JOCTHXKEHHS

HaumeHnoBanue
KaTeropuu

(Tpyrmsn)
OIIK

Kox n nanmenoBanue OIIK Kon n HanmeHoBanue nHanKaTopa poctmwkenus OIIK

HNHbopmanmoHHO- OIIK-6. Cnocoben OIIK-6.1. 3HaeT mporecchl, METObI IIOKCKa, cOopa,
KOMMYHUKAIIMOHHBIC | TIOHMMATH IPUHIIAIIBI XpaHeHHs1, 00pabOTKH, PEACTABICHHUS, PACTIPOCTPAHCHHUS
TEXHOJIOTUH IS pabOTBI COBPEMEHHBIX HHGOPMALIUU ¥ CIOCOOBI OCYIIECTBIICHHS TAaKUX
mpodeCcCHOHATBHOM HHPOPMAINOHHBIX MIPOIIECCOB U METO/IOB

JIeATETbHOCTH TEXHOJIOTUH U
WCIIONIb30BATh UX IS
pelieHus 3anaqy
npo¢eCCUOHATBHOM
JIeSITENbHOCTH

OIIK-6.2. 3HaeT cOBpeMeHHBIE TPOTPAMMHO-TEXHUUECKHE
1aTGOPMBI ¥ IPOrPAMMHBIE CPEJICTBA, B TOM YHCIIE
OTEUECTBEHHOTO TIPOU3BO/ICTBA, UCTIOIb3YEMBIE JIIS
peleHus 3a1a4 MpoQecCHOHaIbHON ESITENbHOCTH U
MIPUHLIUIBI UX PaOOTHI

OIIK-6.3. YMeeT BbIOUpaTh COBPEMECHHBIC
HHPOPMAINOHHO-KOMMYHUKAITOHHBIC 1
HWHTEIUICKTYalIbHBIE TEXHOJIOTHH, IPOTPaMMHO-
TEXHUYECKHUE TAT(GOPMEI X IPOTPaMMHBIE CPEZCTBA, B
TOM YHCJI€ OTEYECTBEHHOTO IMPOU3BOICTBA IS PEIICHHS
3a[a9 IpoPEeCcCHOHANBEHON eI TETbHOCTH

OIIK-6.4. YMeeT aHaIM3UPOBATh MPO(heCCHOHATBHBIE
3ajia4uu, BEIOUpaTh U ucrnonb3oBats UT pemenust (B
npo(eCCUOHANBHOM JAESITETBHOCTH)

OIIK-6.5. Bnageer HaBbIKaMH IPUMEHEHHS COBPEMEHHBIX
UH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX U
UHTEIJUIEKTYaIbHBIX TEXHOJOTHH, IPOTPaMMHO-
TEXHUYECKUX IIaTHOPM M IPOrPAMMHBIX CPEACTB, B TOM
YHCIIe OTEYESCTBEHHOTO IPOU3BOJICTBA JUISl PELICHHS 3a1a4
npohecCHOHAIBHON e TeIbHOCTH

3namep:

— TPOIIECCHI, METOIBI TIOUCKA, cOOpa, XpaHeHUs, 00pabOTKH, MpeACTaBIEeHUS HHPOPMAITUN U CITOCOOBI OCYIIECTBICHUS
TaKHX MPOIECCOB M METOA0B (MH(POPMALIMOHHBIE TEXHOJIOTHH);

— COBpEMEHHbIE HHCTPYMEHTAJILHBIE CPEJIbl, IIPOrPaMMHO-TEXHUUECKHE IIaT(GOPMBI U TPOTpaMMHBIE CPEJICTBA, B TOM
YHCIIe OTEYECTBEHHOTO MPOU3BO/ICTBA, UCIIOIb3YEMBbIC JJIsl pELICHUs 3a/1a4 MPO(ECCHOHANBHOMN JIesITeNbHOCTH, U
MIPUHITUITEI UX PabOoTEHIL.

YMmersb:

— BBIOMPATh M UCIIOJIL30BAaTh COBPEMEHHBIE HH(OPMAIIIOHHO-KOMMYHHUKAIIMOHHBIE U HHTEIUIEKTYalIbHbIE TEXHOJIOTHH,
HHCTPYMEHTAJIbHBIE CPEIBI, IPOTPAMMHO-TEXHIHYECKHE IIaT(OPMBI ¥ TPOrPaMMHEIE CPEICTBA, B TOM YHCIIE
OTE4ECTBEHHOT'0 MPOU3BOJICTBA, JUIsl PELICHNUS 3a/]a4 MPOPEeCCHOHATIBHON S TEIbHOCTH;

— aHaIM3MPOBATh Npo(dheccHOHANBHBIE 331a4H, BEIOUpATh M UCIIOJIB30BaTh noaxo e UT-permenus.



Bnaoemo:
— HaBBIKAMH pabOTHI C JISKAIMMH B ocHOBe U T-peneHuii TaHHbIMH;

— HaBBIKAMH MTPUMEHECHHS COBPEMEHHBIX HH(OPMAIIMOHHO-KOMMYHHUKAITHOHHBIX W MHTEJUICKTYAIbHBIX TEXHOJIOTHH,
HHCTPYMEHTAJBHBIX CPEJI, MPOrPAMMHO-TEXHUUECKUX TIATHOPM U IPOTPAMMHBIX CPEJICTB, B TOM UHUCIIE OTCUYSCCTBEHHOTO
MIPOU3BOJICTBA, JJIS PEIICHUS 3a/1a4 MPOGECCHOHATIBHOM e TeIbHOCTH.

AHHOTALUA
pa6oueii mporpaMMsbl ¥ CUMIJIMHBI

«O01mas 1 HeOpraHU4YecKasi XUuMHUs»

1. O6mas TpymoemMkocTsh (3.¢./ gac): 7/ 252.
2. MecTo TUCHUTIJIMHBI B CTPYKTYPe 00pa3oBaTe/ibHONH MPOrpaMMbl
JucuumnnmHa peanu3yercs B pamkax oos3atensHon gacta OITOIL.
3. leanb u 3aga4n M3yYeHUS AMCHUNIINHBI

Llenpto OCBOCHUS AMCLMIUIMHBI SBISIETCSI TEOPETHYECKasl U MPAKTHYECKasl IOJATOTOBKA CTYAEHTOB IO OCHOBHBIM
(yHnaMeHTanbHBIM) pa3zzieliaM XHMHH C YY€TOM COBPEMEHHBIX TEHICHLMH pa3BUTUS XUMHYECKOM HAyKH, 4TO
obecrieunBaeT pelleHne BEITYCKHUKOM 3a/1a4d Oymymieil mpodecCHOHaNbHOM ASSTSIIBHOCTH.

3anmaun mpenogaBaHus AUCIUTLINHEL:

3aaaanI/I npenoaaBaHus JUCHUIIIIUHBI ABJIACTCA:

® T[IONyYeHHE TEOPETUICCKUX 3HAHUA OCHOBHBIX 3aKOHOB OOMIe M HEOPraHMYECKOW XHMHH H CHCTEMHOE WX
WCTIOJB30BaHUC MTPH U3YUCHUH XUMUIECKAX PEAKIHi C yIaCTHEM HEOPTraHMICCKHUX BEIIECTB;

®  TONyYeHHE MPAaKTUICCKUX HABHIKOB BHIITOJHEHHUS SKCIICPUMEHTOB I10 O0IIeH W HEOPTaHMIECKOH XUMHIH B XHMAYECKOH
nmabopaTopuu;

®  T[ONyYCHHE MPAKTUICCKUX HABBIKOB PEIICHUS PACUETHBIX 3aad 110 O0IIeH 1 HEOpTraHMIECKOH XUMHUM;

® CHCTEMHOE HCIOJb30BaHHE 3HAHWUH COBPEMEHHOW TEOPHM CTPOCHHS aToMa, TEOPHH XUMHMYECKON CBS3U, TEOPUH
pacTBOpPOB, MEPUOJAMYECKOr0 3aKOHAa M IEepUOANYEcKoil cucrteMbl 3yieMeHToB uMenu J[.MI. MenaeneeBa s
IMMPOTHO3UPOBAHUA U OITUCAHUSA CBOMCTB 3JIEMEHTOB U HCOPraHN4CCKUX CO@[[I/IHGHI/IIZ.

4. Copep:xaHue THCHHUIIHHBI

HaumenoBanue pasnena

Ne JTUCIHHUILINHBI Coaep:xanue pasgea
pa3nena
1. Pa3nen 1Xumus kak paszien 1.1 Ocnosnvie nousamus u 3axkonvt xumuu. Ilpeamer u 3amaum oOmEeH U

€CTECTBO3HAHMS — HAYKA O
BEILIECTBaX U UX
MpEeBpaICHUSIX.

OCHOBHEIE TTIOHATHS 1
3aKOHBI XHUMUH.

Crtpoenue aTomMa u
CHCTEMAaTHKa XMMHUYECKUX
aneMeHToB llepuoanueckuit
3akoH JI.1. Menneneena.
Xumuueckas CBSI3b 1
CTPOEHHUE MOJIEKYJL.

HEOPraHMYECKOW XMMHU. MeCTO XMMHU B CUCTEME ECTECTBEHHBIX HayK. 3aJauH,
CTOSIIIME Teped XMMHYECKOM Haykoid. DOopMbl CyIIECTBOBAHMUS MaTEpHUH.
OCHOBHBIE XHMHMYECKHE MOHATH: aTOM, HMOH, MOJIEKYJa, IPOCTOE BEIIECTBO,
OuHapHOEe coelMHEHHe, CIoKHOe coeanHeHHe. COBpeMEHHas HOMEHKJIATypa
HEOpraHMYEeCKUX BemecTB. MeIyHapoaHas cHucTeMa eAMHHIl (PU3NYECKUX
BEIMYMH U €€ NPHMEHCHHE B HEOPraHWYeCKOH XMMUH. OCHOBHBIC €IUHMIIBI
cuctemsl CU.

DyHAaMEHTAIbHBIE 1 YAaCTHBIE 3aKOHBI. 3aKOH COXPAHEHUSI MacChI-2HEPTHH;
3aKOH >KBUBAJICHTOB, IOCTOSHCTBA COCTaBa, KPAaTHBIX OTHOIIEHHH, ABOTaapo,
ypaBHEHHE COCTOSHUS HCATBHOTO Ta3a.

1.2 Cmpoenue amoma.Kpatkas UCTOpPUs pa3BUTUS TEOPUH CTPOCHHS
aToma.Slapo M 3JEeKTpoHHAs 000JIOYKa aroMa. ODKCIEPUMEHTAIbHBIE OCHOBBI
COBPEMEHHOM Teopuu CTpoeHus aroma. [loHsATHE O KBaHTOBOM MEXaHHUKE.
BonHOBBIE CBOHCTBa MaTepHaNbHBIX OOBEKTOB. YpaBHeHHE ne bpoits.
JBoiictBeHHast mpupoja ayeKkTpoHa. [IpuHIun HEONPEJEIEHHOCTEN
IeiizenOepra. BomHoBas GyHKOMsA. OJNEKTPOHHAsE IUIOTHOCTh. KBaHTOBO-
MeXaHW4JecKass Mojienb aroMma. YpasHeHue lllpemwHrepa m ero pemieHue Uit
aToMa BOJOpOJa. XapaKTepPUCTHKA COCTOSHHUSI  3JEKTPOHOB  CHUCTEMOI
KBAHTOBBIX YHCEJ, UX (PU3MUECKUI CMBICH, IPUHUMAaEMble 3HAUYCHHUA. ATOMHEIE
opOuTanu s S-, p-, d- u f- cocrosHmMiA HIIEKTPOHOB aTOMa. MHOT03JIEKTPOHHBIH
aToOM. DHEpreTH4YecKre YpOBHU U MOAYPOBHH B aToMe. MaKCHMAallbHOE YUCIIO
JJIEKTPOHOB Ha 3JIEKTPOHHBIX YPOBHSX, MOAYPOBHSAX M aTOMHBIX OpOHTANsX.
Mpuamun Ilaymn. Coua  amexktpoHa. OCHOBHBIE TPHHOMOB ¥ IIPaBHIIA
pacmpenienieHusl  3JEKTPOHOB B MHOTOZJIEKTPOHHBIX  aTOMax: IPHHIUI
HauMeHbIIel sHepruM, npaBuna KieukoBckoro, Xynna. CokpaileHHas Hu
MOJIHAS JIEKTPOHHAS W 3JIEKTPOHHO-rpadmdeckas ¢opmyna atoma. ITpockox




JJIEKTPOHA. S-, P-, d- u f-aemenTHI.

1.3 Ilepuoouueckuinr 3axon u Ilepuoduueckas cucmema INeMeHmMos
J.H.Menoeneesa. Ilepnoguueckuii 3akoH JI.M1.MenzaeneeBa u ero COBpeMeHHas
¢dopmynupoBka. [lepmopnueckumit  3akoH, Ilepuoamueckas cuctemMa H
nepuogudeckass — Tabmmma — smementoB  J[.M.MengmeneeBa.  CtpykTypa
NepUOANYECKOM cucTemsl. [leproasl, rpynmnsl, OArpynnsl. M3MeHeHne CBOKWCTB
JIEMEHTOB MEPUOAUYECKO CcHCTeMBl (BepTHKAIbHAs W TOPH3OHTAJIbHAS
aHanmorun). Ilepuoandeckas cucreMa U €€ CBA3b CO CTPOCHHUEM aToMa.
Pacmonoskenne S-, p-, d- um f- osmemenroB B Ileprommueckoil cucTeMe.
Tunudyeckue U HETUNHUYECKUE 3JIEMEHTHI. [loHbBIE U HEMOJIHBIE JIEKTPOHHBIE
ananoru. Ilepuoguueckoe U3MEHEHHE CBONCTB JIEMEHTOB. ATOMHBIE U HOHHBIE
pamuychl MX 3aBHCHMOCTH OT JJIEKTPOHHOTO CTPOCHHUS M CTENEHH OKHCICHHS.
OHeprust  WOHW3aIMH  (MMOTEHIWAJ  HWOHW3AI[MM) aTOMOB W  HOHOB,
BOCCTAHOBUTENIbHBIE CBOICTBA; CPOJACTBO K DJJICKTPOHY (OKHCIHTEIbHBIC
CBOHCTBA).

1.4 Xumuueckaa céazv u cmpoenue monexyn.Bzanmozetictsie aToMoB. [IprauHbI
W yCIoBHE OOpa3oBaHHMA XHMHYECKOW CBs3HM. [Ipupona XMMHYECKOW CBS3ML
OcCHOBHBIE BHIBI M TNapaMeTpbl XUMUUYECKOM cBs3u. KoBaneHTHas Xxumwudeckas
cBs13b. OCHOBHBIC TIOJIOKEHUSI MeToja BajieHTHBIX cBsizell (BC). PaBHOueHHBIN U
JIOHODHO-aKIIENTOPHBI ~ MEXaHW3Mbl ~ O0Opa30BaHUS  KOBAICHTHOH  CBS3H.
BanenTtHOCTh 3meMenTa. OOpa3soBaHWE KpaTHBIX CBsi3€il: O-, M- M O-CBs3BW, WX
0COOCHHOCTH. DJIEKTPOOTPULIATENILHOCTL dneMeHTa. [lomsipHass u  HemoussipHast
KOBaJIcHTHass  cBs3b.  CBOMCTBA ~ KOBAJICHTHOM  CBSI3M:  HACBIIIAEMOCTD,
HAINPABIICHHOCT, MOMAPHU3YeMOCTb. [ HOPHIM3ALMs aTOMHBIX OpOHTaIeii: Sp- ,Sp°- 1
sp>- rubpuamsarm. JIMNONTBHBIE MOMEHTHI H CTPOGHHE MOJEKYN OCHOBHBIE
TIOJIOKECHUST MeTo/ia MOJeKyIApHeIX opOuraneit. (MO JIKAO). Dueprermdeckue
quarpamMmbl MO. CasspiBarole, HecBsi3blBaromye M pasperxisionme MO.
IMocnenoBarenbHOCTh  3amomHeHHss MO B JIByXaTOMHBIX TOMOSIICPHBIX U
TETEPOSICPHBIX MOJICKyJax 3JeMeHToB | u 2 mepuwoma. Ilopsmok cBs3w.
OOBsICHEHIE MAarHWUTHBIX CBOMCTB MOJICKYNl M HMOHOB ¢ mo3mmmii Meroma MO.
HoHHas xumuueckas CBsI3b KaK IPEIE/IbHbIN CIIy4alil KOBAJICHTHOM MOJIAPHOMN CBS3H.
MexanusM 00pa3oBaHMs, 3JIEKTPOCTATUIECKOE B3aUMOJICHCTBHE HMOHOB, CBOMCTBA
(HeHACBHIILIEHHOCTh, HEHAINIPaBJICHHOCTh). MeTtajuimueckasi CBSI3bKAaK  KpaiHui
Cllyyail JeNIOKaJIM30BaHHOW CBS3W, €€ XapakTepHble ocobeHHocTH. CBoiicTBa
METaJUTMYECKONH CBs3M (HEHACHIIIEHHOCTh M HEHAIPaBJICHHOCTh) U (H3MUIECKHE
CBOIICTBa METAJUIOB: METAJUTHMYECKUH OJIECK, HEMPO3PauyHOCTh, TEILIONPOBOIHOCTb,
JIEKTPOIPOBOJTHOCTD,  IUIACTHYHOCTb.  MEXMOJIEKYIIIPHOE — B3aHMMOJCHCTBHS.
OHepruss  MEXMOJIEKYJSPHOrO  B3auMOJEHCTBUs.  BsaumopelcTtBus — Mexay
MOJIIPHBIMH 1 HENOJSIPHBIMU  MOJIEKYJIAMH: OPHEHTAllMOHHOE, HHIYKIMOHHOE,
JwcriepcuonHoe (cwibl Ban-nep-Baanbca). BimsiHue temmnepaTypbl U paccTOSHHS
MEXIy MOJIGKyJlaMH Ha OSHEPIUI0  MEXKMOJIEKYIIPHOTO  B3aMMOJCHCTBHS.
BomopomHast  cBsi3b.  OHeprust M JUIMHA  CBSIBU.  MEXMOJEKYIsipHas |
BHYTPUMOJIEKYJISIpHas. BinsiHMe BONOPOJHONM CBSI3M Ha CBOMCTBA BEILECTBA!
TeMIlepaTypy IUIaBICHUs, KUIEHUS, CTENeHb JUCCOIMAN B BOIHOM PAaCTBOPE H
np.). CtpoeHne BemiecTBa B KOHJICHCHPOBAHHOM COCTOSHMU.TBepaoe, JKHIKOE,
razoo0pasHoe, IUIa3MEHHOE COCTOSIHUS, WX ocoOeHHocTH. Kpucrammmieckoe
cocrosiuue. M3omopdusm, nomumopuzMm. THIBI KPUCTAUTMYECKUX PEIIETOK:
aTOMHas, MOJISKYJISIpHas, WOHHas, MeTauimdeckasd. lIpupoma CBS3M MEXIy
YaCTUIAMH B PA3JIMUYHBIX THIIAX KPHCTAUIMYECKHX pemeTok. JKuakoe u amopdHoe
COCTOSIHUSI, UX OCOOCHHOCTH.

Pa3znen 2 OcHOBHEBIE
3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKHUX MPOIECCOB.
OCHOBBI XUMHYECKOU
TEPMOJIMHAMUKHU.
XuMu4yecKkass KHHETHKA U
XUMHUYECKOE PAaBHOBECHE

2.1 Ocnosvl xumuueckoit mepmoounamuku. OCHOBHBIE TMOHATHS XUMUYECKOU
TepMoanHamuky. Cucrema, ¢aza. Kilaccudukanms cucreMm: HW30JMpOBaHHEIE,
HEWU30JMPOBAHHBIE, 3aKPBITHIE, OTKPBITHIE CUCTEMBL. [ OMOTeHHBIE U T€TEpOreHHbIE
cucremsl. [lapameTppl W (QYHKIMH COCTOSIHUSL CHCTEMBI. 3aKOH COXPaHEHUS
sHepruu. IlepBoe Haugauo TEPMOAWHAMHUKH. BHYTpPEHHSS SHEpPIUsl CHUCTEMBI U
sHTANBMU. TemnoBoit 3ddexT xumudyeckol peaknmu. TepMoxummusa. OK30- H
SHIOTEPMHUYECKHE peakuuu. TepMoxumudeckwe ypaBHeHHWs. [loHATHE O
CTaHAApPTHOM COCTOSIHMM BemecTBa. CTaHmapTHas OSHTAIBIHS OOpa30BAHMUS
BemiecTBa. 3akoH 'ecca m cieacTBus w3 Hero. Bropoe Havano TEpPMOJMHAMHKL
INonsTie 06 3HTponMu. VI3MEHEeHNe SHTPOINH B XUMHIECKHX TpoIieccax 1 (ha30BhIX
nepexoiax. OHTAIBIIMHHBIA M SHTPONHMIHBIA (hakTOphl mporecca. YpaBHEHHE




I'm6bca. Omuepruss ['mbOca — TEpMOAMHAMMYECKUA KPUTEPHH BO3MOMHOCTH
MPOTEKaHHUA XMMUYECKOTO MIPOLIECCA, U YCTOMYMBOCTH BEILECTBA.

2.2 Ocnogbl Xumuueckoil KUHEmMUKU u xumuueckoe pasHogecue.llonstue o
XUMHYecKol KkuHeTHKe. CKOpOCTh XHMHUYecKoi peakuuu. Ilopsimox u
MOJICKYJISIPHOCTh peaKIH. 3aBUCUMOCTh CKOPOCTU XUMHUECKOW peakluu OT
KOHIIEHTpAlMi. 3aKOH JeHCTBUA MacCc Uil TOMOT€HHBIX M TeTepPOreHHBIX
CHCTEM. 3aBHCHMOCTh CKOPOCTH XHMHYECKOH pEaKIUH OT TEeMIEpaTyphl.
OHeprusi akTHUBALMKM pPEaKkIHH, aKTHBHbIE MoJieKyibl. [lpaBuno Bant-T'odda,
ypaBHeHHE AppeHuyca U NpeJieNibl UX MPUMEHUMOCTH.

IloHsATHE O TOMOTE€HHOM U T€TEPOreHHOM KaTanuse. [IpuMepsl KaTanuTH4eCKuX
MPOLIECCOB B MIPOMBIIIIEHHOCTH. Xumuueckoe paBHOBECHE:
TePMOAMHAMHUYECKOE M KHHETHYECKOe YCIOBHE. 3aKOH JeHCTBHA Macc AJs
obpatumbIx mporieccoB. KoHcTaHTa XMMmdeckoro paBHOBecHs. CBs3b
CTaHAAPTHOTO M3MEHEHus »HHeprmn [nbbca ¢ KOHCTAHTON XHUMHYECKOTO
paBHOBecHsl: ypaBHeHue uzorepMmbl Bant-I'odda. CmemeHne Xumudeckoro
paBroBecwust. [Ipunnun Jlelllarense-Baurt-I'odda-bpayna. Bnusnue napamerpos
mpolecca Ha CMEHIEHHE XUMHYECKOTO PABHOBECHSI.

Pa3nen 3 PactBops! 1 apyrue
JTUCTICPCHBIC CHCTEMBI.
CriocoOb1 BEIpaXeHUS
KOHIICHTPAIINil pacTBOPOB.
DNEeKTPOTUTHYECKAS
JUCCOLMAIINSA U HOHHBIE
peakuuu. 'maponus conel.
KommnekcHble coeTnHEeHHS

3.1 Jucnepcuvie cucmempl. JlucriepcHbIE CHUCTEMBL: JUCIEepcHas (asa,
JqucniepcronHas cpena. Knaccudukanus JUCIIEPCHBIX CUCTEM O arperaTHOMY
COCTOSIHAIO M pa3Mepy dacTul. VIcTuHHBIE pacTBOpHIL. PacTBOopeHHe Kak
CaMOTIPOU3BOJIBHBIN (DH3MKO-XuMHUYecKnil mpouecc. Temmosbie 3¢ dexTsl mpu
pacTBopeHHH. PacTBopuTens U PpacTBOPEHHOE BEIIECTBO. PacTBOPUMOCTD.
BnusHue Ha  pacTBOPUMOCTh — TeMmIepartypsl W fgaBieHus. Kpusas
pactBopumocTH.  Koap¢unment  pactBopuMOCTH W MaccoBas — A0Js
pPacTBOPEHHOTO BemIecTBA B pacTBope. HachleHHbIE W TEpECHICHHBIC
pactBopbl. Pa3z0aBieHHble M KOHLEHTPUPOBaHHBIE pacTBOpbl. CrocoObI
BBIPAKCHUSI COCTaBa PAaCTBOPOB: MAcCCOBast JOJISl, MOJAPHAS JI0JIs1, MOJISUIBHOCTh
pacTBOpa, MOJSIpHAs KOHLEHTPALUs, MOJISIpHAas KOHIIGHTpAIMs BEIIECTBA
SKBUBAJICHTOB U TUTP PaCTBOpA.

3.2 Pacmeopwt Inexmpoaumos.Teopuu kuciom u ocnosanuil. Bojga kax
MOHM3HPYIOIIUH pacTBOpHUTENb. BomHble pacTBOpBI 35IEKTPOIUTOB.OCHOBHBIE
MOJIOXKEHUS  TEOPUH  VIEKTpoiuTHUeckod  aumccounmaru  C.AppeHuyca.
CosnbBartaliysi HOHOB U MoJieKyJ1. CHIIbHBIE U ClIa0ble NIEKTPOIUTHI. MIcTHHHAS 1
KaXymascs cTeneHb aucconmannd. KoHCTaHTa aucconmanuy (KOHCTaHTa
KHUCIIOTHOCTH W ocHoBHOcTH). CryneHwaras  jaucconuanus — ciaadbIX
JNEKTPOJNIUTOB. 3akoH pazbasnenuss OcTBanbaa. BrusHue KOHIEHTpAIUH
OJTHOMMEHHOTO HMOHA Ha JUCCOLMANHNIO CJIaboro 3JIEKTPOJMTa. 3aBHCUMOCTH
CHJIBI KHCJIOT M OCHOBAaHHH OT 3apsia M pajauyca IEHTpaJbHOro MoHa. Cxema
Koccenst. VMI3MeHeHMe CHIBI KHCJIOT M OCHOBAHMH IO TpyNmaM M MepHoam
[Mepnognueckoit cuctembl. Amdonutel. HoHHOE NpOU3BEACHHE BOJIBI.
Bonoponusriii nmokazarens. Cuila KHCIIOT U OCHOBAHUH, KOHCTaHTa KUCIOTHOCTH
M KOHCTaHTa OCHOBHOCTH M WX CBSI3b JUISl KHUCIIOTHO-OCHOBHOM CONPSIKEHHOU
napsl. EnuHas mikana KMCIOTHOCTH JIJISl BOAHBIX pacTBopoB. CrocoObl pacueTa
pH cumpHBIX ®  cinabeix  ruapokcuaoB.  PaBHoBecme B cucTeMe
MaJIOpaCTBOPUMBIM  3JIEKTPOJIMT-HACBHIIEHHBIH  pacTBop.  IIpomsBeneHue
pacTBOpUMOCTH. YCIOBHA O0pa3oBaHMS M PACTBOPEHHS OCAIKOB. Peakinu B
pacTBOpax JJIEKTPOJHUTOB, MpPOTEKAroUIHe 0e3 M3MEHEHHs CTENEeHH OKHCICHHS
3JIEMEHTOB, BXOAALIMX B COCTAaB PEarcHTOB. YCIIOBHS IPOTEKaHUsS] PEaKUUd B
pacTBoOpax 3IEKTPOIUTOB. MOJEKYyISIpHBIE U MOHHO-MOJIEKYJISIPHBIC yPaBHEHUS
peakiuii.

3.3 T'uaposm3s coneii. Tunsr runponusa. Koncranra u crenens rufponusa, CBs3b
MEXIy HUMH M KOHIEHTpamueil comu B pactBope. CHocoObl ycHIEHHST |
noziaBieHust Tuposm3a. CTyneHdaTslii 1 HeOOpaTUMBIH THIPOIIH3.

3.4 Kommiekchble coemmHenusi. KoopaunammonHas teopust A. Bepanepa.
KomriekcooOpaszoBareny, JHraHipl, KOMIUIEKCHL. KoopauHanmoHHOE —4HMCIIO
KOMIUIEKCO00pa3oBaTests, AeHTaHTHOCTRINTaHA0B. HoMeHKIaTypa, Kiaccugpurarms
n cnoco0sl momyuernsi KC.. Koncranra oOpa3oBaHms KOMITIEKCa. XHUMHUYECKas
cs3b B KC. OcnoBHble monosxeHnst Meroga BC. CTpoeHne n MarHUTHBIE CBOMCTBA
KOMIUTEKCOB. CIIEeKTPOXUMHUYECKHH Psi] IMTaHI0B. BHYTpH- 1 BHEITHEOpONTaIbHEIE




KOMILIEKCHI. Bpicoko- 1 HU3KoCcIMHOBBIE KoMILTeKChl. M3omepust KC. PaBHoBecus B
pactBopax KC. KoHcTaHTa HECTOMKOCTH KOMILIEKCA.

Pa3znen 4 OkuciuTenbHO-
BOCCTaHOBUTEJIBHEIE
peakiuu.
DIEKTPOXUMUICCKHE
MPOLIECCHI.

4.1 Okucnumensno-¢occmanogumensuvle peakyuu.Pons B mpupome u
MPOMBIIUICHHOCTH. BakHeWmme okuciurenn W BoccTaHoBUTenu. CTeneHsb
okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE CBONCTBA COEAWHEHHH U
[MTeproanueckuii 3axkoH. Knaccudukanus OBP. Metonsl ypaBHHBaHUS: METOJ
3NIEKTPOHHOTO 0OajaHca, HMOHHO-3JICKTPOHHBIM MeTon. TepMmoanHammdeckas
omenka HampasieHHocTH OBP. BnmsHue mapameTpoB peakuuu Ha TIyOHHY H
HalpaBlI€HUE MPOTEKAHUS  OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX IPOLIECCOB.
OKHCIUTENPHO-BOCCTAHOBUTEIILHBII Y9KBUBAJICHT.

4.2 OcHoebl Inekmpoxumuu. DICKTPOXUMHUYECKHE TIpouecchl. I[Ipomeccsl,
MPOTEKAIONUe TPU KOHTAKTE MeTajula C PacTBOPOM 3JIEKTPOIHUTA. DIEKTPOJ.
JIBoliHOH »ayexTpudeckui cnoil. OnexTpoaHelli moTeHuuan. CTaHaapTHHIN
9NEKTPOAHBIN MOTEHIMAN. P XMMHUYECKONH aKTMBHOCTH METAJJIOB. Y CJIOBHas
KiaccuduKkays METajuloB 110 UX aKTUBHOCTH. YpaBHeHHe HepHcra. BimsHue
pacTBOPUMOCTH  BeIleCTBA M KOMIUIEKCOOOpa3oBaHMs Ha  3Ha4YCHHE
3JIEKTPOAHOTO TOTEHIMANa MEeTaia. [ aabBaHUYECKHUN 3JIEMEHT U €ro padoTa.
Hanpspokenne raJIbBAHUYECKOT O 3JIEMEHTA. KoHuenTpaunoHHslit
rajJbBaHUYECKHH  3J€MEHT.  OJIEKTPOXHMHUYECKas  KOppO3Hs  METalIoB.
ONEeKTPOIU3 PacIIaBOB U PACTBOPOB AIEKTPOIUTOB. TIopsIoK pa3psakd MOHOB
Ha 3JeKTpOoJax MpH 3IEKTPOIU3E PACIIIABOB U PACTBOPOB dIEKTPOIUTOB.

Paszpnea 5 [Ipoctoe BemiecTBo.
buHapHbI€e U CII0KHBIE
XUMHUYECKHE COEIUHEHUS

IIpoctoe BemiecTBO — Kak (opMa CYIIECTBOBaHUS 3JICMEHTA. AJIOTPONHUS U
MOJMMOP(U3M MPOCTHIX BEHIECTB. MeTa/ulbl ¥ HEMETAJUTBl B MEPUOTUUCCKOM
cucteme anemeHtoB J.M. MengeneeBa KpHCTaIUIOXUMHUYECKHE CTPOECHUE
MPOCTBIX  BEIIECTB. OJJEKTPOHHOE CTPOCHHE aTOMOB  3JIEMEHTOB U
KPUCTATIOXUMHUYECKOE CTPOEHHE MPOCTHIX BemlecTB. OCHOBHBIE MPUHIUIBI U
CrocoObl MOJMYYCHHs MPOCTHIX BEUICCTB: (pu3uyeckue u xummudeckue. OOIHe
(hm3nYecKkne W XUMHUYECKHE CBOWCTBA METAJUIOB. XapaKTepHBIC W YCTOHYHBEIC
CTCTICHU OKUCJICHUA, UX NU3MCHCHHUC B NEPHUOJAC U MO Ipylram nepnonnquKoﬁ
cucreMbl 31emMeHToB JI.M.MenaeneeBa. OTHOIICHHUE METAIOB K OKHCIIUTCIISAM:
MPOCTHIM BEIIECTBAM — KHCIOPOAY, BOIOPOAY, a30Ty, TalloT€HaM, a3oTy;
CJIOXHBIM BEIIECTBAM - BOJE, BOAHBIM pacTBOpPaM IIEJIOYEH, KUCIOTaM, CMECSIM
KHCJIOT.

Homenxknarypa, KIaccuQuKaIus u MOJIy4eHUe OMHAPHBIX
coeqHEHUH. DaKTOPBI, ONpENeIIIoNINe CBOHCTBa OWHAPHBIX COCHHMHEHUI
(pa3Mep aTOMOB, HIX AJIEKTPOOTPHIATEIEHOCTh, XapaKTep XUMHUYCCKON CBSI3M) U
3aKOHOMEPHOCTH HUX u3MeHeHHs. COeIUHEHUs BIIEMEHTOB C BOAOPOJOM,
OKCHIBI, TajoreHuapl u np. Kiaccupukamus CIOXHBIX COCTUHCHHH.
Iunpokcunbl kak XapakTepUCTHUECKHE coeluHeHUsl. KucioTHO-OCHOBHbIE
CBOMCTBAa THAPOKCHUIOB, aM(OTEPHOCTh THUAPOKCHIOB. OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHbIE ~ CBOMCTBa  ruapokcumoB. Conu,  KiaccuuKaiys,
TEPMUYCCKast yCTOﬁ'—IHBOCTL, pPaCcTBOPUMOCTD, OKHCIIUTCIIBHO-
BOCCTAHOBUTENIbHBIE CBOWCTBA. CpaBHUTENbHAs YCTOHYMBOCTH CONEH W
COOTBETCTBYIOIIUX UM KHCJIOT.

Pasznen 6 Xumus
COEIMHEHUH S-3JIEMEHTOB

Anroput™ 0OIIel XapaKTepUCTHKH JJIEMEHTOB Ha mpumepe S- aseMeHToB. O
Mmecte Bostopoza B [lepnoandeckoii cucreme. O0mias XxapakTepUCTHKA JIEMEHTa,
Hax0XJCHHUE B IPUPOJE, IOJIydeHUE M CBOMCTBAa. M30TOmbI, TepMHUYECKast
Jqucconyanysi, (GuU3MYeckue M XMMHUUYeckue cBoiictBa. JlaGopaTopHble U
NPOMBIIUICHHBIE ~ CIIOCOOBI  TONydeHWs. ['mapuasl, WX KIacCHUpHKAIM,
HnoJy4eHue U cBoiicTa. [IpuMeHeHne Bogopoa U ero COeJUHEHUII.

CtpoeHne aTOMOB S- JJIEMEHTOB, 3aKOHOMEPHOCTH U3MEHEHHUS PaNyCOB aTOMOB
u HOHOB, SHEpruu HMOHM3ALNH, CpOoJCTBa K 3JIEKTPOHY,
9JIEKTPOOTPULATEILHOCTH, KOOPAUHALMOHHOIO YHCJIA MOHOB, W3MEHEHMS
KHCJIOTHO-OCHOBHBIX CBOMCTB THAPOKCUIOB. XapakTep XHUMUYECKOW CBS3U B
coeMHEHUsX. BO3MOXXHOCTH 00pa30BaHUS KOOPAWHAIIMOHHBIX COCTUHEHHM.
OcoOeHHOCTH XMMHM JUTHS W Oepwuins. BakHeilmme coeanHeHHs S-
9JIEMEHTOB: OKCHJIbI, IEPOKCUABI, HAAIEPOKCUABI, 030HHU]IbI; TUAPOKCUIBI, CONH.
Crioco6bl  TOydeHus, CBOMCTBA. Mephl NPeroCTOPOKHOCTH TIPH paboTe ¢
mutueM. TokcHYHOCTh coequHeHui Oepmnns u Oapus. [IpumeHeHne IpOCTHIX




BCIIIECTB S- JJIEMEHTOB M MX coeanHeHwi. JKeCTKOCTh BOABI M CHOCOOBI e
yCTpaHeHHSI.

Pazpen 7 Xumus
coequHeHuil d-311€eMEeHTOB

O6mmas xapakTeprcThka.OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHS aToMmoB d-
9JIEMEHTOB, UX BaJCHTHBIC COCTOSIHUS. XapaKTEpPHbIE U YCTOMYHMBBHIE CTEICHU
OKHCIICHUS JJICMEHTOB. XapakTep XHMHYECKOH CBS3M B COCAUHCHHSX.
CKJIIOHHOCT K KOMIDIEKCOOOpa3oBaHHIO. BimsHme npupoasl JIHraHIOB Ha
CTa0MIM3anui0 cTeneHel okucieHus. OKCHIbl: CIocoObl HMX IOJYYEHHS,
cBolicTBa. MI3MeHEeHHEe KHCIOTHO — OCHOBHBIX CBOWMCTB OKCHIOB B 3aBHCUMOCTH
OT CTemeHH OKuCieHus u monoxenus 0- saementoB B IIC. T'mapokcumsr:
CrocoOBl  TONYYCHHs, HW3MCHEHHE KHCIIOTHO-OCHOBHBIX CBOMCTB. (030p
OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIX CBOWCTB COCAMHEHHMH O-3JIEMEHTOB, HX
U3MEHEHHE II0 [epHojaM M TrpynmnaMm. BiusHue cpexsl Ha NpPOTEKaHHE
nporeccoB. BaxHelue coeqMHEHNs: TaXUAbL, CYIbGHUIbI, KapOHIbl, HATPHUAIBL
Buonoruueckas pons d-snemenTtoB. [IpuMeHeHNE COSTUHCHUIL.

Paznen 8 Xumus
COEIMHEHUH P-2JIEMEHTOB

OOmas xapakrepuctuka. OOmias xapakTepuCTHKa p- aneMeHToB. CTpoeHue
aTOMOB, BO3MOXKHBI€ BAJICHTHBIE COCTOSIHHSA, 3aKOHOMEPHOCTH HM3MEHEHUS B
HNOArpyINIax paginycoB aTOMOB, HX SHEPTUU HOHU3ALMH, CPOJACTBA K DIIEKTPOHY,
NIEKTPOOTPULIATENILHOCTH, KOOPIAMHAIIMOHHOTO 4YHClIa HOHOB. XapakTep
U3MEHEHHUS] KHCIOTHO-OCHOBHBIX M OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIX CBOMCTB
OIHOTUIHBIX COENMHEHHH. XapaKTepHble M YCTOWYMBBIE CTEIEHU OKUCIIECHHS
3JIEMEHTOB, UX U3MCHCHUE B MEPHUOJC U IO I'pyIlIiamM HCpHOHH‘IGCKOﬁ CHCTCMBI
aneMmeHToB [I.M. MenneneeBa. Xapakrep XUMHUYECKUX CBA3€H B COCIUHEHUSAX.
CKIOHHOCT, K  OOpa3oBaHMIO KATHOHHOM W  aHMOHHOH  ¢opM, K
KOMILTeKco0OpazoBanuoo. Bonopoansie coequHeHHs p- 351eMeHTOB. OKCUIIBI -
anemeHTOB. CriocoObl X MoNydeHus.. l3MeHeHHe KHCIOTHO - OCHOBHBIX
CBOWCTB BBICIIMX OKCHJIOB P- 2JIEMEHTOB M0 NepuojaM U rpynmnam. ['mapokcuas
p- 3JIEMEHTOB: OCHOBaHHs, aM(OIUTHI, KHCIOTHI, UX IONydeHue. VzmeHeHue
KHCJIOTHO - OCHOBHBIX CBOMCTB TUAPOKCHUIOB IO NE€pHUOJaM U I'pyIiriaM, a TaKXKe
B 3aBUCHMOCTH OT CTEICHHM OKHCJICHHS pP- JJIEMEHTOB, 00pa3ylolluX ABa U
Gospiiee YKMCI0 TUAPOKCHIOB. OKHCINTEIBHO — BOCCTAHOBHUTEIILHBIE CBOHCTBA
COEMHEHHUH p- 3IEeMEHTOB: O0IMe 3aKOHOMEPHOCTH. lIpuMeHeHme NpoCTHIX
BELIECTB P- IEMEHTOB U UX COeIUHEHUU. buonoruueckas poss.biaroponHsie
(unepTHBIC) ra3sl. [IpakTHdeckoe NpUMeHEHNE OJIarOpOAHBIX T'a30B.

Paznen 9 Xumus
coenuHenuil f-aoeMeHnToB

JlanTanonapt (maHtaHuAsl). OOmAs XapakTepUCTHKA JIIEMEHTOB, CTEICHH
OKHCJICHHS, HAX0XIEHHE B IpUpoae. XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
U UX U3MEHEHHE C BO3pacTaHHEM aTOMHOTO HoMepa 3ieMeHTa. [lpuumHEBI
CXOACTBa CBOWCTB JaHTaHOWIOB. Yuactue f-opOutaneii B oOpasoBaHuM
XMMUYECKHX CBSi3el, BBICOKHME KOOPAMHAIIMOHHBIE umncia. JlaHTaHOMIHOE
cxarne CoenvHEHMS JaHTaHOMIOB. IIpuMeHeHHE JTaHTaHOWOB
COEIMHEHUI.

AxtuHOMIB! (akTHHKABI).OO0ImAs XapaKTepUCTHKA 3JIEMEHTOB. XHMHUYECKHE
CBOJICTBa MPOCTHIX BemiecTB. Yuactue f-opOuraneit B 00pasoBaHun XHMHUECKUAX
CBSI3CH, BBICOKHE KOOPAWHALMOHHBIE AKTHHOMIHOE
[TpumeHeHne akTHHOUOB M UX COETMHEHHH.

IlepcniekTHBEBI pa3BUTHUS TEOPETUIECKUX OCHOB XUMHH.

n Hux

qucia. CXXaTue.

5. Ilnanupyemble pe3yabTaThl 00y4eHHs MO JMCIHUIIIMHE, 00ecnednBaloLIUe JOCTHKEHUEe IJIAHNPY eMbIX
pe3yJIbTATOB OCBOEHHS 00pa30BaTeNbHOI NPOrpaMMbl

B pesynprate W3ydeHMs IUCHUILIMHBI OOydaroUmIMiCS IO TporpaMme OakajaBpuara JOIDKEH 00J1a1aTh
cAeyIOIMMHU KOMIETeHIIUSAMM

Ne  [reropus U U B pe3yabTate ocBoeHUs y4eOHOM AUCHUIIHHBI
n/n | (rpynma) - HAHMMEHOBAaHUE | HAUMEHOBaHHE ol0yvyarommiics J0JI7KeH:
KOMIIETEHIMH | KOMIETEeHI U MHANKATOpA
AOCTHKEHHUS 3HATh yMeThb BJIA/1eTh
KOMIIeTEeHUMH
1 |2 3 4 5 6 7
Oobmienpodecc [K-1 IK-1.1 OCHOBHbIE aHAJIM3UPOBATh | HAaBBIKAMU
HOHAJIbHBIE Cnocoben 3HaeT OCHOBHBIE | CBEIEHUS O u MIPOBEACHUS
HaBbIKHA n3y4arTh, CBCICHUS O MeXaHu3Max MCIOJIb30BaTh XUMHYECKOTO




aHAITM3UPOBATh, | MEXaHH3Max XUMHYECKIX CBEJICHUS O aHam3a;
HCTIONIb30BaTh XUMHYECKHIX peaxmui, MeXaHn3Max HCTIONBE30BaHUE
MEXaHU3MBI peaKIui, CTPOCHUU XUMHYCCKHUX M CIIPaBOYHOM
XUMHYECKIX CTPOCHUU BCIIIECTRA, peaKxIuit, XUMHUYICCKOUH
peaxmui, BEIIIECTBA, TIPUPOAE CTPOCHUH JTUTEPATyPHI;
MPONCXOIAIMNX | TIPUPOIEe XUMHYECKOH BEIIECTBA, MeTOIaMHU
B XUMUYECKOUN CBSI3U U TIpUpoJIe [IPOBEJICHUS
TEXHOJIOTHYECK | CBS3H U CBOWCTBaX XUMHUYIECKOM XUMUYECKHUX
UX Ipoleccax U | CBOMcCTBax Pa3IMYHBIX CBSA3U U peakuuii u
OKpYXaroliem Pa3IUYHBIX KJIACCOB CBOICTBax MIPOLIECCOB
MHUpe, KJIaCCOB XUMUYECKUX Pa3IMYHBIX
OCHOBBIBASICh HA | XUMHUYECKHAX AIIEMEHTOB, KJIaCCOB
3HAHUAX O AIIEMEHTOB, COCTMHCHUH, XAMHAYIECKUX
CTPOEHUH COeIMHEHUH, BELIECTB U SJIEMEHTOB,
BEIIICCTBA, BEIIIECTB U MaTepHAaJIOB COCIMHEHUI,
PUPOAE MaTepHaJIOB BEIICCTB U
XUMHUYECKOU IK-1.2 MaTepuasoB B
CBSI3H H Cnocoben TEXHOJOTUYECK
CBOMCTBaxX aHATM3UPOBATh HX TIporieccax u
Pa3IMYHBIX 1 UCI0Jb30BaTh OKpYXKAIOLIEM
KJIaCCOB CBEJICHUS O Mupe
XUMHYECKHIX MeXaHu3Max
3JIEMEHTOB, XUMHYECKIX
COEMHEHUH, peakuui,
BEIIECTB U CTPOEHUH
MaTepHalOoB BCIIIECTBA,
TIPHUPOC
XUMHUYECKOU
CBSI3U U
CBOMCTBaxX
Pa3IUYHBIX
KJIACCOB
XUMHYECKIX
3JIEMEHTOB,
COEIMHEHUH,
BEIIIECTB U
MaTepHaJioB B
TEXHOJIOTUIECK
WX TpoIeccax u
OKpYIKaIoIIeM
MHpe
IK-1.3
Bnaneer
HaBBIKAMU
MIPOBEICHUS
XUMUYECKOTO
aHam3a;
HCTIONIb30BaHUE
M CIIPaBOYHOU
XAMUYIECKOU
JTUTEPaTypPHL,
MEeTOJIaMu
MIPOBEICHUS
XUMHYECKIX
peakuuit u
MPOLIECCOB
Ob6menpodecc [K-2 IK 2.1 pEMEHHBIC TMEHS T PEMEHHBIMU
HOHAIILHBIC Cnocoben 3Haer MaTeMaTHYeCKH | OCHOBHBIE MEeTOJIaMHt U




HaBBIKU HCII0JIb30BAaTh COBPEMEHHBIE ¢ 1 (Pu3HKo- IKCIICPUMCHTAN | 0a3aMu TaHHBIX
MaTeMaTHYeCKd | MaTeMaTWdecKd | XUMHUYECKHe BbHBIC METO/IbI JUTSL pETICHHST
e, (1)1/131/[!.13(;1(1/13’ eu (1)1/131/11(0- MCTOABI OJI HCCIICTOBaHUsA 3ama4d
dusmko- XUMHUECKHE pemeHns 3agad | GU3NKO- npodeccronan
XHMUYECKHE, METOJIBI IS npO(vbGCCI/IOHaH XI/IMUI/II{eCKI/Ix BHOU
XUMUYCCKHE petmenms 3amad bHOU CBOICTB JIeSITeIbHOCTH
METOIBI JIJIS npogeCcCuoHab ACATCIEHOCTH BemMecTs
pelieHus 3aiad | HOM
npodeccuoHanb | ACATEIbHOCTH
HOH IK 2.2
JIeATEeIIbHOCTH Bnaneer u

WCIIOJIB3YET
COBpEMCHHBIC
METOIbI U 0a3bl
JAHHBIX IS
pemeHns 3aga4q
npodeccroHab
HOH
JIeITeIbHOCTH
IK 2.3
[Ipumenser
OCHOBHBIC
IKCIIEPUMEHTA
bHBIC METO/IBI
HCCIICIOBAHUS
¢usmko-
XUMHYECKUX
CBOICTB
BEILIECTB, a
TaKxe
TEOpPETHICCKHE
3aKOHBI
€CTECTBEHHOHAY
YHBIX
JIUCLIMIUIAH K
pElIeHHIO
MPaKTUIECKUX
BOIIPOCOB
XUMHUYECKOM
TEXHOJIOTHHU

Oo6mienpodecc [K-5 IK-5.1 OCHOBHBIE OCYILECTBIATh  BIKAMH

HOHAIIbHbIC Cnocoben Cnocoben SIEMEHTApHBIE | DKCIEpHMEHTan | 00paboTKU

HaBBIKH OCYIISCTBIISTH OCYIIECTBIIATH METObI bHBIE OKCIIEpHUMEHTAI
OKCIIEPUMEHTAJI SKCIEPUMEHTAJT XUMHUYECKOTO HUCCIIEIOBAHUS bHBIX IAaHHBIX 1
bHBIE bHBIE HCCICIOBAHUS | W MCIIBITAHUS aHajmsa
HCCIIEJOBAHNUS U | MCCIEJOBAHUS U | TIPOCTBIX U | 1o 3amaHHOM HOMYIEHHBIX
HUCIIBITAHUA I10 HUCIIBITAHUA I10 CJIOKHBIX METOJIUKE, ?gizgz;aTOB;
3aJaHHON 3aJaHHON BCIIECTB  IIpU CO6I/IpaTL u OTYETHI 110
MCTOJMKE, MCETOIHKE, pemennn aHaJIU3UPOBATH BEINOTHEHHO
MpPOBOAUTH cobupars u JKCTIEPUMEHTAN | JUTEPATYPHBIE | yocnenopatens
HaOJII0JICHUS U aHAMM3UPOBATh | BHBIX 33734 JIaHHEIE CKOi paGoTe
HU3MEpEHUSI C JUTEpaTypHbIE
y4eTOM JIaHHBIC
TpeboBaHuit IK-5.2
TEXHUKH Criocoben
0e30MacHOCTH, MIPOBOTUTH

00pabaTeIBaTh 1

HHTEPIPETHPO

HaOJIroAeHUs U

U3MEpPEHUs ¢




BaTh y4eToM
JKCIIEpUMEHTANl | TpeOoBaHMIA
bHBIC JaHHbIE TEXHUKU
6e3omacHocTH
IK-5.3
Cnocoben
o0OpabaTrIBaTh U
HUHTEPIIPETUPOB
aTh
9KCHEPUMEHTAIl
BHBIC JJaHHBIE,
TOTOBUTH
OTYETHI 10
BBIIIOJTHCHHOU
HCCJIEI0BATEIILC
Koii pabote
IMpodeccnona | IK-5 (-5.3 OCHOBBI TEOPHH | HMCIIOJIb30BAThH OCHOBHBIMH
JIbHBIE HAaBLIKK | CrocobeH I'otoB XMMHYECKON 3HaHUE 3JIEMEHTapHBIM
OCYILICCTBIIATh HCIIOJIb30BaTh CBA3U B | CBOMCTB U METoJaMu
IpOBEACHHE 3HAHUE CBOUCTB | COEMMHEHHUSX XUMHYECKHX XHMHYECKOTO
pabor o XUMHUYICCKHX Pa3HBIX THIIOB, | 3JICMCHTOB, HUCCIICAOBAHUS
o0paboTke u 3JIEMEHTOB, CTPOEHHUE COCIIMHEHUII U | NIPOCTBIX U
aHaJINu3y COENIMHEHUH 1 BEIIIECTBA, MaTEpHAIOB HA | CIIOJKHBIX
Hay4YHO- MaTEepHAIOB HA | OCHOBHEIE HX OCHOBE JUI1 | BEILECTB MPH
TEXHUUYECKOU HX OCHOBC IJIsA 3aKOHOMEPHOCT | PCLICHHUA 3aa4 | PCUICHUU
uHopManuu n | PELICHUs 33124 | ¥ MpoTeKaHus | MpodecCHoHaN | MPHKJIaTHBIX
pe3yIbTaTOB IpPOPECCHOHAND | XUMHYECKHX BHOU 3a1a4
UCCIe/I0BaHuii, | HOM IIPOLIECCOB; JIeSITEIIBHOCTH
BBINIOJIHAThH ACATCIIbHOCTHU XUMHUYECKHUEC
SKCHEPUMEHTBI CBOMCTBA
1 0pOpPMIIATH 3JIEMEHTOB
pe3yJIbTaThl Pa3IM4YHBIX
UCCIIEIOBaHUN 1 rpymnn
pa3paboToK, Iepuoauuecko
TOTOBHOCTD i CHCTEMBl W
OCYLIECTBIISIThH HUX BaXXHEUIINX
HOJATOTOBKY COEIUHEHU,
JIOKyMEHTaLuHy,
IIPOEKTOB
IUIAHOB U
IporpaMm
IIPOBEJCHUS
OTIEIbHBIX
JTaroB padboT

B pe3yiibTaTe U3YyUCHHUA JUCIUITIIINHBI O6y‘laIOH.IHfICH JOJIDKCH:

3HaTh:
- TepPMHUHOJIOTHIO U HOMEHKJIATypy BaXKHEUIINX XUMHUYECKUX COEAUHEHUN;
- OCHOBHBIC ITOHATUA U 3aKOHBI XUMHH,
- DJIEKTPOHHOE CTPOCHHE ATOMOB U MOJIEKYIT;
- OCHOBBI Teopvm XHMH‘IGCKOﬁ CBSI3U B COCOHMHCHHAX pa3H51x THUIIOB, CTpOGHI/Ie BCIIECCTBA B KOH}ICHCI/IpOBaHHOM
COCTOSIHUU,
- XMMMYECKHE CBOMCTBA JIEMEHTOB Pa3InYHbIX rpym [lepruoanyueckoil cucTeMbl U X BaKHEHIIMX COETUHEHMUI;
- CTpOEHHE U CBOICTBA KOOPJAMHALIMOHHBIX COEIMHEHUI];
- OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHNUS XUMUUECKHUX MPOLECCOB U XapaKTEPUCTUKH
PaBHOBECHOT'O COCTOSTHUS;
- METO/Ibl OIIMCAHUS XUMUYECKUX PABHOBECUH B PaCTBOPAX JIEKTPOJIUTOB;
- Ha3HaYeHHWE W 00JIACTH MPUMEHEHHS OCHOBHBIX XHMHUYECKUAX COCTUHCHUMN;



- OCHOBHBIE JJIEMEHTapHbIE METObl XHMHUYECKOTO MCCIICJOBAHUS TPOCTBIX W CIOXKHBIX BEIIECTB NPH PEUICHUU
SKCTIIEPUMEHTAIBHBIX 3a]1a4;

- COBPEMCHHBIC MATCMAaTUYCCKUE U (PU3UKO-XUMHUYCCKIE METOIBI U PEIICHHUS 3a7a4 NPo(eccHoHaTbHON
JIeITeIbHOCTH

- mpaBwia pabOThl B XUMHYCCKOU JJAOOPaTOPHH.

YMerh:

- HUCHOJb30BaTh OCHOBHBIE NOHSTHS U 3aKOHBI €CTECTBEHHBIX HAYK;

- HUCHOJb30BaTh OCHOBHBIE 3JIEMEHTAPHBIE METOAbl XMMHUYECKOI'O HCCIIEIOBaHUS NPOCTBHIX U CIIOXHBIX BEIIECTB IIPU
PELICHUH SKCIIEPUMEHTAIbHBIX 3a/1a4;

- AQHAJIM3MPOBATh U HCIIOJIB30BATh 3HAHUS O CTPOCHUHU BEILLECTBA, IPUPOJAE XUMUYECKOM CBS3M B pa3iIUYHBIX Kilaccax
XUMHUYECKUX COCIUHEHUN 111 IOHUMaHUs CBOMCTB MaTEpUaIOB U MEXaHU3Ma XUMUYECKUX NIPOLIECCOB, MPOTEKAKOIINX
B OKPYKAIOLIEM MHPE;

- TPUMEHATH OCHOBHBIE JIEMEHTapHbIE METOIbI MATEMATHUECKOI'0 aHAIM3a U MOICTUPOBAHUS;

- OCYIIECTBIIATH IKCIIEPUMEHTAIBHBIC HCCIICIOBAHUS M UCTIBITAHUA 110 3aIaHHON METOIUKE, COOUPATh M aHATU3UPOBATh
JIUTEpaTypHbIE TaHHBIE;

- 0hOpMIIATH Pe3yJIbTAaThl FKCIICPUMCHTANBHBIX U TEOPETUUCCKUX PabOT, POPMYIUPOBATH BEIBOIBI;

- HUCHOJb30BaTh 3HAHUE CBOMCTB XUMUYECKUX 3JIEMEHTOB, COEIUHEHUIN U MaTepHaIOB HA UX OCHOBE Ul PELICHUS 3a1a4
Ipo(eCCHOHATBHOI NEeSTEIHHOCTH.

Baangern:

- HaBbIKAMHM HCIOJb30BaTh 3HAHMUS O CTPOCHUU BEILUECTBA, NPUPOJE XUMHUECKOM CBS3M B pa3IUYHBIX Kiaccax
XUMHUYCCKUX COG[[I/IHGHI/Iﬁ JJIs1 IOHUMAaHUS CBOﬁCTB MaTepI/IaJ'IOB U MEXaHU3Ma XUMHUUYCCKUX l'[pOIleCCOB, HpOTeKaIOHII/IX
B OKPYIKAIOILIEM MHPE;

- HaBbIKaAMH aHaJIU3a " MO[[CJ'II/IpOBaHI/IH, TeOpeTI/I‘IeCKOI‘O u 3KCHepI/IMeHTaJ'IbHOFO HCCIICOAOBAHUS XUMHUYECCKUX
COCIUHEHUI;

- OCHOBHBIMHU SHCMCHTapHI)IMI/I METOAAMU XUMHUYCCKOI'0O UCCIICIOBAHUS HpOCTbIX U CJIO’KHBIX BCIICCTB HpI/I peLHeHI/II/I
MIPUKJIAIHBIX 3a]a4;

- HaBBbIKaMU HCINOJb30BAaHUEM CIIPABOYHON XUMUYECKOU JIUTEPATYPHL;

- METOJaMU NPOBEACHUS XMMHUUECKUX PEAKLMI U IPOLECCOB

- mpueMaMu paboTHl ¢ XUMHUYECKOH MOCYI0H, BECAMH, YCTAHOBKAMH U IPHOOpaMHu;

- HaBBIKaMH 0Opa0OTKH SKCIIEPHMEHTAJIBHBIX JaHHBIX W aHAJN3a IMOyYSeHHBIX PE3yIIbTaTOB;

- HaBBIKAMH MOJATOTOBKH OTYETOB ITO BHITIOJTHEHHOH HCCIIEIOBATEIILCKOM paboTe.

AHHOTAIUA
padoueil nporpaMMbl AUCHHUILIMHBI

0pzauuuecmm xumusn

1. O6mas TpygoemkocTh: 11 3.e. /396 ak. yac. Dopmbl
2. MecTo ITMCHUILUIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl.
JlucumiinHa peanusyercs B paMKax 00s3aTeIbHON 9acTy.

3. Hess u 3aaa4m n3y4eHUs! THCIUIIHHBI
Lempro m3ydeHns: AUCUMIUTHHBI «OpraHuveckas XUMUs» SBISICTCS OOecredeHre 0a30BOM IMOArOTOBKA OOYYAIOMIMXCS B
00J1aCTH OpraHMIeCKON XUMUH

3amaymn u3yyeHus TUCIUTUIHHBL:

- HpI/IO6p€TeHI/Ie 3HAHUI 0 XMMHUYECKHUX CBOMCTBAX Pa3IMYHBIX KJIIACCOB OPraHUYCCKUX COG,I[I/IHGHPIﬁ,
- OBJIaZICHUE OCHOBHBIMU METOJIAMU DKCIICPUMCHTA B OpraHPI‘IGCKOﬁ XHUMUH,

- HpI/IO6p€TeHI/Ie HaBbIKOB IPUMCHCHUA TCOPETUICCKUX 3aKOHOB K PCHICHUIO MPAKTUYCCKUX 3a/1a4 XUMHYECKOH TEXHOJIOTHH.

4. Coneprxanmne TUCHHTLIAHBI

Monayas 1. BBenenne

Mopayab 2. AnudaTnyecKue yrjeBoaopoasl (aIKaHbl, aJKeHbI, ATKHHbI, ATKAIHEHbI)

Mopayas 3. Llukjim4eckne yrieBoaopoas! (AJHIUKINYeCKHe COeJUHEHNS, APEHBI, PEAKIHH 3J1eKTPO(PHIBLHOIO
3aMeIleHHs B ADOMATHYECKOM PSALY, NOTUIHUKINYEeCKHEe ADOMATHYECKHE YTIJIeBOA0POAbI)

Mopayab 4. 'anoreHonpou3BoAHbIE YTJIEBOOPOAOB

Moayasb 5. Meranjiopranudeckue coeMHEHUsI

Mopayab 6. 'ngpokcunIpon3BoAHbIEC YIJIEBOJAOPOAOB (CIHPTHI, (PEHOIbI)

Mopyas 7. IIpoctbie 3¢upbl

Mopayab 8. AjbIeruabl 4 KETOHbI

Mopayas 9. Kap0oHoBbIe KMCJIOTBI M X IPOU3BO/JHbIE



Moayas 10. A3oTconep:kauiie NpPou3BoAHbIE YIIIEBOA0POIOB

Moayas 11. I'eTeponukinyeckue coeTUHEeHUs

5. HJIaHI/IpyeMbIe peE3yabTaThIL OﬁyquHﬂ no JTMCIHHUIIMHE, 06ecneqnnammne AOCTUKCHUE IVIAHUPYEMBIX PE3yJIbTATOB

0CBOCHHUS 00pa30BaTeJILHOM MPOrPaMMBbI

®opMupyeMble KOMIETeHIHHT

NuaukaTopbl 10CTHXKEHUS KOMIETEHIHIT

OIIK-1.
CnocobeH u3yuaTb, aHAIU3UPOBATH, HCIOJIb30BaTh
MEXaHHW3MBl XUMHYIECKUX PEaKINi, IPOUCXOISIINX B
TEXHOJIOTHYECKHX MTPOIECCAaX U OKPYKAIOIIEM MHUpE,
OCHOBBIBAsICh Ha 3HAHUAX O CTPOCHHUHU BEIeCTBa,
NIPUPOJE XUMHUYECKOH CBSI3U U CBOMCTBAX pa3IM4HbIX
KIIaCCOB XUMHYECKUX 3JIEMEHTOB, COCINHEHHH, BEIIECTB
U MaTepUanoB

OIIK-1.1.

3HaeT OCHOBHBIC CBCJACHUA O MCXaHNU3MaX XUMHUYCCKHUX
peaKHI/Iﬁ, CTPOCHHU BEUICCTBA, MPUPOJLC XUMHYECKOM
CBSI3M M CBOMCTBAX Pa3iINIHBIX KJIIACCOB XUMHUYICCKUX
OJICMCHTOB, COGHHHCHHﬁ, BEIICCTB U MaTEPUAJIOB.

OIIK-1.2.

CriocoOeH aHaIM3MUpOBATh M HCIOIB30BATH CBEIICHHS O
MeXaHM3MaX XUMHUYECKUX PEaKinii, CTPOCHUH BEIIECTBA,
MPUPOJIC XMMUYECKOH CBS3H U CBONCTBAX Pa3IMYHBIX
KJIACCOB XUMMUYECKHX DJIEMEHTOB, COCIMHEHHH, BEIIECTB U
MaTepI/IaJ'IOB B TCXHOJOTHYCCKHUX npoueccax nu
OKpYKaroIIeM MHUpe

OIIK-1.3.
Bnaz[eeT HaBBIKaMU MPOBCACHUA XUMHUYCCKOI'O aHaIn3a,
HCIIOIb30BAHHEM CIIPABOYHON XUMHUYECKOM JIUTEPATyPHhI;
METOAaMU MPOBEACHUA XUMHNYICCKUX peaKuHﬁ u
MPOIECCOB

OIIK-2.

CriocoGeH HUCIoIIb30BaTh MaTeMaTHIECKHE, PU3HIECKHUE,
(1)I/I3I/IKO-XI/IMI/I‘IGCKI/Ie, XUMHUYECKUEC METOABI JId PCUHICHUA
3a7a4 IpOoPEeCCHOHAIBHOM JCITECIBHOCTH

OIIK-2.1.

PaboTaeT ¢ XUMHYIECKUMH BEIIECTBAMU C COOIOJICHUEM
HOPM TE€XHUKH 6€30I1acHOCTU

OIIK-2.2.

[IpoBoanT cHHTE3 BEmIECTB M MaTepUalioB pa3HOH
MIPUPOIBI C UCTIOIH30BAHUEM UMEIOIUXCSA METOANK
OIIK-2.3.

[IpoBoanT cTaHAAPTHBIC OMEpalUM OISl ONpPECIICHNUS
XMMHYECKOT0 ¥ (a30BOr0  cocTaBa  BEIIECTB U
MaTepHajoB Ha UX OCHOBE

OIIK-5

Cnocoben OCYHICCTBJIATH OKCIICPUMCHTAJIbHBIC
HWCCECAOBAaHUS W WCHBITAHUA II0 3aJaHHOM MCTOOUKE,
MIPOBOAUTDH Ha6J'IIO,H€HI/I$I n HU3MEpEHUst C  y4YCeTOM

TpeOOBaHMI TEXHUKHA O€30MacCHOCTH, 00pabaThiBaTh M
HHTEPIIPETUPOBATH IKCIIEPUMEHTAIILHBIE JIAHHBIE

OIIK-5.1.
Croco0eH ocyIIeCTBISTh SKCIIEPUMEHTAIILHBIE
HCCIIeIOBaHMsSI M MCTIBITAHUSI 110 33/JaHHOM METOJIHKE,
coOuparth U aHATM3UPOBATh JIMTEPATYPHBIE TAHHbIC
OIIK-5.2.
CnocoOeH MpoBOUTH HAOMIOAEHNUS U U3MEPEHUSI C YIETOM
TpeOOBaHMI TEXHUKH O€30MaCHOCTH
OIIK-5.3.
CnocobeH 00pabaThIBaTh U HHTEPIIPETHPOBATH
9KCIIEpHIMEHTAIBHbIE JAHHBIE, TOTOBUTH OTYETHI 110
BBITIOJIHEHHOM UCCIIEIOBATENLCKON paboTe

MK-5
CnocoGeH ocymecTBISATh NpoBeieHHe paboT 1o 00paboTKe
U aHamM3y HAYYHO-TEXHHYECKOH  wHpopmammu |
PE3YIBTATOB HCCJ’[G}IOBaHI/II\/’I, BBITIOJIHATE SKCIICPUMEHTHI Y
oopMIIATE pe3yNbTaThl MCCIEAOBaHWH M Pa3paboToK,
TOTOBHOCTh OCYIIECTBJIATH ITOJTOTOBKY JIOKyMEHTAIIHH,
IPOCKTOB IUIAHOB W MpOorpamMMm IIPOBECACHUA OTIACIIbHBIX|
9TanoB pador

MK-5.3.

I'oToB HCNONB30BATH 3HAHKE CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, COSAMHEHNH M MaTePHAaIOB Ha X OCHOBE IS
pemeHus 3a1a4 npohecCHOHATBHOM eI TeTbHOCTH

B pesynbrare n3ydeHus AUCIMUILTAHBI 00yJaromn

WCs TOJDKEH:



3name:

- 3HATh BHJbI N30MEPHH OPTaHUIECKUX COCTUHEHUI,

OCHOBHBIE TEOPETHICCKUE 3aKOHOMEPHOCTH OPTaHUYECKON XUMUH, CTPOCHHE MOJIEKYJI OCHOBHBIX KJIaCCOB
OPraHNYECKUX COCAUHECHU;

OCHOBHBIE MEXaHU3MbI OPTaHUYECKUX PEAKIUi;

OCHOBHBIC HCTOYHHKH HH(POPMAIIUU U CIIPABOYHYIO JIUTEPATYPY B OOJIACTH OPTaHUYCCKON XMMUMU;

- (pU3MKO-XUMHUYCCKUE CBOMCTBA M TOKCHKOJIOTUICCKHUE XaPAKTEPUCTUKU IIPUMCHSIEMBIX B T1a00paTopuu
XUMHUUYECKHX MaTepUaNOB;

OpraHUYeCcKHe PeaKIui; METObl CUHTE3a OPTaHUYECKUX COETUHEHU;

CTaHAapTHBIE METO/IbI BBIACICHUS U OUMCTKH OPraHUUYECKUX COCTUHEHHUI;

COBpPEMEHHYIO allllapaTypy A MPOBEACHUS HaAYIHBIX HCCIIEJOBaHHUIH;

rpadudecKue perakTopsl XUMUIECKOH HaIpaBICHHOCTH

OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIUILIINH;

OCHOBHBIE ITPHEMBI 00pabOTKH Pe3yIbTaTOB AKCIICPUMEHTOB

Ymemes:

HaXOIUTh M HCIOJIb30BaTh HH(MOPMAIIHIO VIS PEIICHUS CHHTETHIECKHX 3a/1ay;

0 CTPYKTYpPE OPTaHUYECKOT0 COSANHEHHS MPEACKa3aTh €ro KI0UEBbIe XUMUIECKUE CBOICTBA;
OCYIIECTBIIATH IIOMCK HH(POPMALIMH C HCIIOJIb30BAHHEM CETH HHTEPHET;

obpamiatbesi ¢ IPUMEHIEMBIMHI B JTA00PaTOPUH XUMUYSCKUMH BEIIECTBAMHU;

CHHTE3UPOBATh OPraHMYECKHE COSANHEHHMS 110 3aJaHHOH MEeTOIUKE;

NPOBOJMTH KaUeCTBEHHBIH M KOJINYESCTBEHHbIH aHATM3 OPraHMYEeCKOr0 COSIUHEHUS, ONPECIATh YUCTOTY
CHUHTE3MPYEMOTO BEIIlECTBA;

UCIIOJIb30BaTh KOMITBIOTEPHBIE TIPOTPAMMBI JIJISL PELICHHS 33/1a4 XUMHYECKOW HAIIPaBIEHHOCTH;
IUIAHUPOBATh 3KCIIEPUMEHTHI U 00pabaThiBaTh UX Pe3yIbTAThI;

HUHTEPIIPETHPOBATh Pe3yIbTaThl XUMHUUECKHX SKCIIEPUMEHTOB;

COCTaBJISITh OTYET O BHINOJHEHHOM CHHTE3E.

Bnaoembs:

npHeMaMH pacyera CBOICTB BEIECTB U MaTEPHANIOB;

3HAHUSIMH O CBSI3U CTPOCHHUS OPTAaHUYECKUX COCANHEHHH C PEaKIIMOHHOH CIIOCOOHOCTHIO;
3HaHUAMH 00 MH(POPMAITMOHHON 0€30TaCHOCTH;

3HAHMSMH O 0€30IMacHbIX MPaBMUIaX PabOThI B JIAOOPATOPUH OPTaHUYECKOTO CHHTE3a;
OCHOBHBIMH MPHEMaMH MTPOBEACHUS OPraHMYCCKUX peakiuii (BbIOOp HE0OX0MMOro 000pyIOBaHuUs, COOpKa
YCTAHOBKH);

COBPEMEHHOH Hay4YHOH annapaTypou, HaBbIKaMH BEJICHUS XMMUUECKOTO SKCIICPUMEHTA;
HaBbIKAMH pabOThI HA KOMITBIOTEPE;

COBPEMEHHBIMHU KOMITBIOTEPHBIMU CPEICTBAMH JJISI OATOTOBKHU IIPE3CHTALIUH.

AHHOTAIIUA
paboueii MPOrpaMMbl THCHHTIHHBI
AHaJ'II/ITI/I‘IeCKaSI XUMUA U d)I/ISI/IKO-XI/IMI/I‘{eCKI/Ie METOAbI aHAJIM3a
1. O6wmas TpyaoeMKocTh (3.e./ yac): 7/252.

2. MecTO IUMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHON NPOrpaMMbl.
JlucumiimHa peanusyercs B paMkax 0a30BOH dacTH.
3. leas u 3a1a4u U3YYeHUSs TUCHUTIIMHBI
Llenpo OCBOEHUSI AMCHMIUIMHBI SIBIIsieTCsl oOecrieueHre 0a30BOM IMOJTOTOBKHM CTYIEHTOB B OOJIACTH TEOPETHYECKHX

OCHOB METOJOB aHajW3a,  INPHHLUUIIOB M METOJOB WICHTHOUKAMHA XHMHYECKHX COCAWHEHHH, ONpeaeIeHHH
KAueCTBEHHOI'0 ¥ KOJMYECTBEHHOTO COCTaBa BEIECTBA, OBJIAJICHUM HAaBBIKAMU PaOOTHI HA COBPEMEHHBIX aHATMTHYECKUX
mpudopax.

3amaun mpernogaBaHus TUCIAILIIHHEL:
- OBJIAZICHUE TEOPETHICCKIMH OCHOBAMHU COBPEMEHHBIX METOJIOB aHAJIN3a,
- YMEHHUE IPaMOTHO MOCTABUTH U PEIIUTh AHATTUTHYECKYIO 3a/1ady TI0 OTPE/ICJICHHIO COCTaBa 00BEKTa;
- IpUOOpEeTeHNe HABBIKOB M MPHEMOB aHAJTUTHUYECKOTO SKCIIEPUMEHTA, allapaTypHO-U3MEPUTEILHOTO MOAX0/a K
aHanu3y;
- 3HAKOMCTBO C aHATUTUYECKON MeTposioruel, 9BM kak cpefcTBOM UCCIIeOBAHMS U OIICHKH PE3yIbTaTOB aHAN3a.

4. Conep:xanue TUCHUTITHHBI

Tema 1.BBeneHue B aHATUTUUECKYIO XUMHIO

Tema 2. TeopeTuyeckue OCHOBBI U ATAINbl XUMUYECKOTO Kau€CTBEHHOIO aHaIu3a
Tema 3. Dransl npoBeJeHHs KOJTUYECTBEHHOTO XUMUYECKOTO aHaIM3a.

Tema 4. BeluncieHus B TATPUMETPUUECKUX METOJaX aHAIM3a.



Tema 5. TeopeTuueckre OCHOBbI TATPUMETPUUYECKUX METOOB aHAJIH3A.
Tema 6. BmeneHne B QU3HKO-XMMHYECKHE METOJIBI aHATH3A.

Tema 7. CnekTpanbHbIe METOJIbI aHAJTH3A.
Tema 8. DIeKTpOXUMHYECKUE METOIBI aHAJIH3A.

Tema 9. XpomaTorpapudeckue METOIBI pa3IeIICHIsI U aHaJIM3a BEIIECTB.
Tema 10. OrnieHKa METOZI0B HHCTPYMEHTAIHHOTO aHAN3a.

5. Ilnanupyemble pe3yabTaThl 00yUeHHs MO ANCHUILINHE, 00ecTIeYNBAIOIINE JOCTHKeHNE TUIAHHPYEMBIX
pe3yJIbTATOB OCBOCHHS 00pa30BaTeIbHOI IPOrpaMMBbl
B pesynbrate ocBoenust OOII bakanaBprata 00yJalOnIHics JOIDKEH OBIAACTE CIEAYIOIUMI KOMIIETCHITUAMH H
MHIUKATOPaMH JTOCTIKCHUS] KOMITETCHIIHHN!
- O6wenpodeccronansuble komnereHmn (OITK) 1 nHIMKATOPBI MX JOCTHKEHUS

HaumenoBanue

KaTeropuu (IpyIisl)
oOmienpogeccruoHan
BHBIX KOMICTCHITHIA

Kon 1 HaumeHoBaHue
OIIK BBITyCKHHKA

Ko u HaumenoBanue nuaukaropa goctmkenus OIIK

ECTeCTBeHHOHay‘I-
Hasg 1noaAroToBKa

OIIK-1.Crocoben
M3y4aTh, aHAIU3UPOBATh,
HCIIOJB30BaTh MEXaHU3MBI
XUMHUYECKHUX PEaKIUiA,
MIPOUCXOSAIINX B
TEXHOJOTHIECKHX
mpoueccax u
OKpY>KarolleM MUpe,
OCHOBBIBAsICh Ha 3HAHHUSAX
0 CTPOEHUU BEIECTBA,
IPUPOJIE XUMHUUYECKOHN
CBSI3U U CBOMCTBAaX
pa3JInYHBIX KJIaCCOB
XHMHYECKHX DJIEMECHTOB,
COECIUHEHUH, BEIICCTB U

OIIK-1.1.3HaeT OCHOBHBIE CBEIEHUA O MEXaHU3MaX
XAUMHWYECKHUX PEaKINi, CTPOSHIH BEIIECTBA, IPUPOIC
XUMHUYECKOH CBSI3M U CBOMCTBAX Pa3IMYHBIX KIIACCOB
XAUMHUYCCKHX 3JIEMEHTOB, COSIMHEHHM, BEIIECTB U MATEPHAIIOB;
OIIK-1.2.CriocobeH aHaIN3UPOBATh U MCIIONBE30BATh CBEACHUS
0 MeXaHN3MaX XUMHUECKUX PEeaKIUi, CTPOCHUH BEIIECTBA,
MIPUPOJIC XUMUICCKOH CBSI3M U CBOUCTBAX Pa3IMYHBIX KIIACCOB
XUMHUYECKHX 3JIEMEHTOB, COCIMHEHUH, BEIIECTB U MaTEPHAIIOB
B TEXHOJIOTHYECKHX MPOIECCaxX U OKPYKAIOIIEM MHUPE;
OIIK-1.3. Bnaneer HaBbIKaMK MPOBEJCHUSI XUMHYECKOTO
aHaAJIN3a; UCII0JIB30BAHUEM CIIPABOYHON XMMHUYECKOMI
JIUTEPATYPhl; METOJAAMHU MTPOBEICHUSI XUMUYECKUX PEakuil U
TIPOLIECCOB

MaTepHalioB
OIIK-2.Cnocoben OIIK-2.1.3HaeT COBpEMCHHBIC MaTeMaTHYECKHE M (PH3HKO-
UCIIONB30BATh XAMHYECKHE METOJBI JUI1 pelIeHHs 3aaad npodeccHoHanbHOM
MaTeMaTHYeCKue, JeATEIEHOCTH;

¢dusnueckue, GU3NKo-
XUMHUYCCKUC, XUMHUYCCKHEC
METOABI IJId PCHICHUSA
3a/a4 npoQheCCUOHATBHOM
JIeATEeIbHOCTH

OIIK-2.2. Bnageer M HCHOJNB3YEeT COBPEMEHHbBIE METOJbI U
0a3pl JaHHBIX Ui pelleHust 3a7a4  npodeccHOHANBHON
JIeATEeNIbHOCTH;

OIIK-2.3. [IpuMeHseT OCHOBHBIE SKCIIEPUMEHTAILHBIE METO/IbI
uccie0Banus pU3NKO-XMMHYECKUX CBOMCTB BELIECTB, a TAKKE
TEOPETHYECKUE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIUH K
PELICHUIO MPAKTHYECKUX BONIPOCOB XMMUYECKOH TEXHOIOTHUH

OIIK-5.Criocoben

OCYIIECTBIISTh
IKCIEPUMEHTAIIbHbIC
UCCIIEIOBAHUS u
UCIIBITAHUS 110 33IaHHOM
METOJIUKE,  [POBOAUTH
HaOMOAeHUsI "
U3MEPEHUsI C  YYETOM
TpeboBaHui TEXHUKHU
0e30IacHOCTH,
00pabaTeIBaTh u
HHTEPIPETHPOBATH
JKCIICPUMCHTAIBHEIC
JTAaHHEIC

OIIK-5.1. Crioco0OeH mIIaHUPOBATh U MPOBOIUTH (PH3UUECKUC U
XMMHUYECKHE OKCIIEPUMEHTH, NPOBOAUTH 00pabOTKy HX
pE3YJIbTaTOB M OLIEHHBATH MOTPEITHOCTH, BBIBUTaTh THIIOTE3bI
U YCTaHaBIMBATh TPAHWIBI MX TPUMEHEHUs, NPHUMEHSITH
METOIBl MaTeMaTHYECKOTO aHaIW3a W MOJEJIMPOBAHMUS,
TEOPETHYECKOTO ¥ IKCIIEPUMEHTAILHOTO UCCIIEIO0BaHNS,
OIIK-5.2. ['0TOB M3y4aTh HAYYHO-TEXHUYECKYIO HH(POPMAIIHUIO,
OTEYECTBEHHBIII M  3apyOeXHBIH OMBIT IO  TEMaTHKe
HCCJIeIOBAHMsI, MOJrOTOBKY OKYMEHTAIUH, MMPOEKTOB ILUIAHOB
U MIPOTrPaMM MPOBENICHUS OT/IENIbHBIX 3TAOB PadoT;

OIIK-5.3. T0oTOB HCIIONB30BaTh 3HAHWE CBOWCTB XMMHUYECKHX
9JIEMEHTOB, COEAMHEHUMII W MaTepHaloB Ha WX OCHOBE JUIs
pemeHus 3aa4 NpoecCHOHAIBHON e TEIbHOCTH

— IIpodeccuonanpusie komnerenuy (I1K) n MHANKATOPHI UX TOCTHXKESHUSL:




OcHoBaHue

po d)eijﬁil:IZHBHOﬁ Oig?;z;?ﬂ Kon u Kon 1 HanMeHOBaHHE (npodeccronanbHbli

HaumeHoBanue [IK |unaukaropa goctmxenus [IK| CTaHIapT, aHAIN3 OIIBITA)
JESTEIBHOCTH 3HaHUA OGOOGIIEHHbIE TPYI0BEIE
¢GhyHKIHN
HayuHo-uccijienoBaTeJbCKUH THII 32124 NPO(eCCHOHAIBHOM 1eTeJIbHOCTH

Brmmonaenne Xummaeckoe, [[IK-5. CrocobeH| [1K-5.3. Totos Anamm3  TpeOOBaHHH K

(yHIAMEHTAIBHBIX | XUMHUKO- OCYHMECTBIIAT HCII0JIb30BaTh 3HAHNE po¢eCCHOHATHHBIM

Y IPUKJIAJHBIX TexHONOrMYe [NPOBEIEHHE  PabOT| cROMCT XUMHUECKHX KOMIICTCHIIHMSIM,

paboT MOKUCKOBOTO, | CKOE no oOpaboTke H 3JIEMEHTOB, COCAMHEHUNA U | IPEABABIIIEMBIM K

TEOPETUYECKOrO U | IPOU3BOJACTB (AHATIMU3Y Hay4HO-| maTepUallOB HA UX OCHOBE | BBIILYCKHHKAaM

JKCIEPUMEHTANBHO | O; TEXHIYECKOU IS pEeLIeHHs 3a0a9 HaIlpaBJIEHHUs] ITOATOTOBKH

r'o Xapakrepa ¢ MHGbOpMarii 1| npoeccnoHanbHOM Ha pBIHKE TpyJa,

LEJNTBIO PC3yIBTATOB JIeSITeIBHOCTU 00001IeHHEe 3apyOeKHOTO

OIpeieNIeHUs KCCIeI0BAHMH, OIlbITA, TIPOBEAECHUS

TEXHUYECKUX BBIIIOJIHATE KOHCYJIbTalUi c

XapaKTEePUCTHUK SKCIICPUMCHTBL 1 BEIyIUMU

HOBOW TEXHHUKH, a odopmIIATH paboTomaTensmu,

TaK)Ke KOMILIEKCA pe3ynbTaThl 00BEIMHEHUAMHA

pabot o MCCICNIOBAHUI M paboTomareneii oTpaciu, B

pa3paboTke pa3spaboTok, KOTOpPOH  BOCTpEOOBaHBI

TEXHOJIOTUYECKOU TOTOBHOCTB BBITYCKHUKA B paMKax

JIOKYMEHTAI1H. OCYyHICCTBJIATD HaIIPaBJIEHUsI TIOATOTOBKU.
TIOArOTOBKY [IpodeccrnonambHbII
AOKYMCHTAIHH, CTaHAapT 40.011
TIPOCKTOB ILTAHOB «CrienuanucT 1o Hay4dHO-
TporpamMm HCCIIEI0BATENbCKUM u
TIPOBCACHHA OTIBITHO-KOHCTPYKTOPCKUM
OTIENBHBIX JTAIlOB pa3paboTKam,

pabot

YTBEPKICHHBINA ITPUKA30M
MuHucrepecrBa TpyAa u
COLMAIIbHOU 3aIIUTHI
Poccuiickoit  ®epepanuu
o1 04.03.2014 Ne 121 =,
O06o6meHHas
GyHKIHSA.

A. TlpoBenenue

TpyAoBas

Hay4HO-

B pe3yabrare n3y4eHusi AMCIMILIMHBI CTY/IEHT 0aKaJaBpHaTa J0JKeH:

3uamo:

- METO/Ibl KAUYECTBEHHOTO KOHTPOJISI XUMHUYECKUX MPOIIECCOB;
- METO/Ibl KOJMYECTBEHHOT'O XMMHUYECKOT0 U (PH3UKO-XMMHUYECKOTO aHAIIN3a,

- OCHOBBI BOBMOYKHOCTEN U OFpaHI/I‘IeHI/Iﬁ MNPpUMCHCHUA aHAJIUTUICCKHUX METO/IOB |
-001IMe MOIX0/IbI K aHATHU3Y,
-aJICOPUTM IIPOBEJICHUS IIPEBAPUTEIILHBIX ONIEpaLUii;
-METO/Ibl PacueTa KOJMYECTBA BElleCTBA.

Ymemn:

- OCYIIECTBIISITh BEIOOP MeTOAA [t 00pabOTKU JJAHHBIX B COOTBETCTBUU C TIOCTABJICHHOH 3aj1auei;
- aHAJIM3UPOBATh PE3YIBTATHI PACYCTOB M 0OOCHOBHIBATH ITOyYCHHBIC BEIBOIHI;

- INITaHUPOBAThb XAMUYECKUN OKCIICPUMCHT, HIPOTrHO3UPOBATH PE3YyJIbTAThI SKCIICPUMCEHTA,

-MHTEPIPETUPOBATH NOTYUYECHHBIE SKCIIEPUMEHTAIIBHBIE PE3YIbTaThl;
- OLICHMBATH YPPEKTUBHOCTH IKCIEPHUMEHTAIBHBIX METO/IOB;

- BBIOMpATh METO/ MUCCIIE0BaHUs, METOIMKY IPOBEACHHS HKCIIEPUMEHTA B COOTBETCTBHH C MOCTABJICHHBIMHU 33/1a49aMH;
- IPOBECTH METPOJIOIMUECKYIO OLICHKY HOTPEIIHOCTH PE3YJIbTaTOB HM3MEPEHUl;
- IPOBECTH U3MEPEHUE U OLICHUTD PE3YJIbTAT PELICHHUS] KOHKPETHOM aHAIUTUYECKOM 3a1a4u.

Bhaoems:

-METO/IaMH TE€OPETUYECKOT0 U IKCIIEPUMEHTAIIBHOTO HCCIIEIOBAHHUS;
-HaBbIKaMH MPUMEHEHHUSI COBPEMEHHOTO MaTeMAaTUYE€CKOTr0 MHCTPYMEHTApHS JIUIS pEIICHHUs] XUMHUECKHUX 3a/ay;
- TEXHUKOM 3KCIIEPUMEHTA;
- IprEeMaMH BBITIOTHEHHS SKCIIEPUMEHTA TI0 33JaHHOW WIIH BRIOPAHHOIN METOJTUKE;
- TEXHUKOM COCTaBJICHUSI CXEMbl aHAJIN3a aHAJINTA;



AHHOTALIUA
pa6oueii mporpaMMbl ¥ CUMIJIMHbBI
duznyeckass XUMUs

1. O6mas TpynoemMkocTh (3.¢./ ak. gac): 10 / 360.

2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

Juctumuimna ®dusuueckas XUMHS peaqu3yercss B paMkax 0a3oBoil wactu Omoka Bl JIucuwmmmubsl (Momynu)
yaebHoro miana OOIL.
3. Hdeab ¥ 38244 U3yYeHUS JMCLHUIITTHHBI

Llenbro OCBOCHUS IMCIUIUIMHEI SIBISIETCS oOecrieueHre 6a30Bol MOATOTOBKY 00yUYaroIuXcsi B 0071acTH (PU3NIECcKoi
XMMUH, MO3BOJISIOIIEH UM c)OpMHUPOBATH KOMIIETEHIIMH (MJIM YacTH KOMIICTEHIIMHI), MPeayCMOTPEHHbIE cTaHnapToM. B
(bu3HYEeCKOi XUMUU U3NararTcs GpyHIaMeHTal bHble OCHOBBI YYEHHS O HANpPaBJICHHOCTH M 3aKOHOMEPHOCTSIX NMPOTEKaHHs
XMMHUYECKHX IMPOLECCOB U (ha30BBIX MPEBPALICHUH, CBEICHNSI O METOJax HMCCIeJIOBaHUS M pacdyera TepMOJMHAMUYECKUX
CBOMCTB BEIIECTB, OCHOBBIBASICh HA KOTOPBIX NPEACTAaBIAETCS BO3MOXHBIM J1aTh KOJUUYECTBEHHOE OMMCAHUE IPOILECCOB,
COIIPOBOXKIAIOIINXCS MI3MEHEHNUEM (DH3HIECKOTO COCTOSIHUS M XUMHIECKOTO COCTaBa B CHCTEMaX Pa3IMIHON CIIOKHOCTH.

4. Coaep:xaHue JUCHUTIMHbI

No Haumenona
pa3a| Hue pasjeia Coaep:xaHue pasjea
ela | JUCHMILIUHBI
Hpeamer n o . o
IIpenmer n copmepxkanme Kypca ¢usmdeckodt xummu. KpaTkumii HCTOpHMYECKHH 3KCKYpC.
sajatn 3HaucHHuE PU3NUCCKOM XUMHUH. TeopeTnueckrue MeTOIbl HU3NICCKON XUMHUU.
AUCHMITHHBI
IIpenmer ¥ 3agauu XUMHYECKOM TepMoauHaMHUKH. OCHOBHBIE TEpPMHUHBI U OIpPEICICHUS:
CUCTEMA, TEPMOIAMHAMUYECKUN MapaMeTp, TEPMOANHAMHYECKHM MPOLECC, BHYTPEHHSS JHEPIHs,
SHTAJIBINA, TEIUIOTa U paboTa. HyneBoit 3aK0oH TepMOIUHAMUKH.
[epBBIii 3aKOH TEPMOJMHAMHKH: (DOPMYJIHPOBKM M aHAJUTUYECKHE BbIpaKeHHs. DyHKIuu
COCTOSTHAS U (YHKIMH Tporecca. Pacder pabOTHI M TEMJIOTHI B IpoLEccax ¢ WACAIHHBIM Ta30M.
YpaBHeHue coctosHUS nacanbHoro (MernneneeBa—Kmaneiipona) u peaapHoro (Ban—nep—Baaisca,
Beptio, ¢ BupnanbHbIMU KO3 GHUIIUEHTaMH) Ta3a.
[Tpuoxxenne mepBoro 3akoHa TepMoAuHaMuKu. Tepmoxumus. TermoBoi 3 ¢dexT peakmuu.
3akon I'ecca m ero ciuenctBus. CBsA3p TEIUIOBBIX 3()(EKTOB NpH IOCTOSIHHOM O00BeME H
nocTossHHOM ~ naBneHun. CraHgaptHoe coctosiHue. CraHnmapTHble  TemyioBble  3(dexTs
(obpasoBanuss u cropanus). [lpubmmwkeHHbie Meroabl pacdera (Kamycturckoro u JloThe—
Kapanerssnna). TemmoeMkocTs W €€ 3aBUCHMOCTb OT TEMIIEPaTyphbl. 3aBHCHMOCTH TEIIOBOTO
addekra oT Temneparypsl. 3akoH Kupxrodda u ero mareMaTHiecknue BEIpaKEHNUSI.
CamoOInpou3BOJIbHBIE U HECaMOIIPOM3BOJIBHBIE MPOIECCHl. PaBHOBECHbIE M HEPABHOBECHBIE
mponecchl. TepMOAMHAMUYECKH OOpaTUMble M HeoOpaTWMble TpOIEcCh. BTopoil 3akoH
X TEPMOJMHAMUKN: (OPMYJHPOBKA W aHAINTHYECKHE BBIPAKEHHS. OHTPONMS W €€ CBOWCTBA.
MMUHCCKAN | b pencTBo 1 HepaBeHCTBO Kitaysuyca.
TepMoﬂ:HaM“K Pacuer n3MeHEeHNS SHTPOIMHU MPH HArPEBAHUH, H3MEHEHUH 00bEeMa U JTaBIEHUs, PH (Ha30BBIX

Mepexoaax U XHMUIECKAX PeaklriX, CMEIICHUH HIealbHBIX Ta30B. [lapagokc ['mb6ca. DHTpOMHS,
KaK KPHUTEpPHH HANpPaBJIEHHOCTH CAMOIIPOU3BOJBHBIX TMPOIECCOB M COCTOSHUS PABHOBECHS.
CratucTuueckas IpUpoabl BTOPOTO 3aKOHA TEPMOJIMHAMUKHU. Y paBHeHue bombiimana — [Tnanka.

Tperuit 3akoH TepMomuHamMukd (moctymatr IlmaHka W TemioBas TeopeMa HepHcra):
(OpMYIHPOBKH W aHATUTHYCCKHE BEBIpAKEHUS. Pacder aOCONOTHOW OSHTPONUH BEHICCTBA.
OObeIMHEHHOE BBIPAKEHHE IIEPBOTO M BTOPOrO 3aKOHA TEPMOJMHAMHMKH. OHeprus ['mbOca u
sHeprusi [empmrompia. 3aBUCHMOCTh dHeprun [mOOca W 3Hepruum [expMronpa OT TMapsl
€CTeCTBCHHBIX IIepeMEHHbIX. [IpuMmeHeHue sHepruu [mOOca w SHeprum [enbMroibpia Kak
KpUTEPHUEB HAMPABICHHOCTH CAMOITPOU3BOIBHOTO MPOTEKAHUS MPOIIECCA U COCTOSHHS PABHOBECHS.
XapakTepucTuieckue QyHKIIHH.

VYpaBrenne ['m66ca — 'empmronena. Pacuer mamenenus sHepruu ['mb6ca m ['empmronbia B
pa3TuIHbIX mporieccax. CHCTEMBI ¢ IEPEMEHHBIM COCTaBOM. YpaBHeHHe [ m66ca — Jlrorema.

HekommeHncupoBanHast Ttemnora 1o Kiay3mycy. CKOpOCTh BO3HHKHOBEHHS OHTPOTIHH.
Xumudeckas epeMeHHas, XUMHISCKOe CPOJICTBO M BTOPOW 3aKOH TEPMOJIUHAMUKH, 0000IICHHAS
cwia W O0000mEeHHBI TOTOK. CKOpPOCTh BO3HUKHOBEHHUS OJHTPONUH TMPU TEIUIOIepenaye.
Bo3HUKHOBEHHE SHTPOTIMH B OTKPBITHIX CHCTEMaX.

®da3zoBble OO61iee yciaoBHe paBHOBECHsS B TE€TEPOTEHHBIX cucTeMax. da3a, KOMIOHEHT, YUCIIO CTENeHeH




paBHOBecHst

cBoOoxbl. [IpaBuno da3z ['mb6ca. PaBHOBecHs B reTeporeHHBIX cucTeMax. JuarpaMma cOCTOSHUS
BOJIBI M CEpbl NPH HEBBICOKMX MAaBICHUAIX. (Pa30Bble IEPEXOAbI NEPBOTO W BTOPOTO pOAA.
OHaHTHOTPONIHBIE U MOHOTPOIIHBIE IEPEXObl. 3aBUCHUMOCTb AABICHUS HACBHIIIEHHOTO Mapa OT
TeMIepaTypsbl.

VYpaBrenne Knameiiporna—Kiaysuyca. OMmuprudaeckne 0000meHns s SHTPOIINH TUIaBICHHUS 1
mapooOpazoBaHust. MHOTOKOMIIOHEHTHBIE TOMOTEHHBIE CHCTEMBI. TepMOIMHAMHIECKHE CBOMCTBA
pactBopoB. Knaccudukarms pacTBopos.

TepMonuHaMu4eckue CBOWCTBA MIEATIBHBIX PACTBOPOB. XUMHUUYECKUI MOTEHIMAT KOMIOHEHTA
WAeaJbHOTO pacTBOpa. PaBHOBecme WIOealbHBI  pacTBOp-map. 3akoH Payns u  ero
TepMOAUHAMuuYeckoe oOocHoBaHue. IIpemenbHO pa3OaBieHHBIE pPacTBOPHL Jcmonb3oBaHUE
3akoHOB Payis u ['eHpu mpu TepMOIMHAMHYECKOM ONMCAHUM CBOMCTB NPEIEIbHO pa30aBICHHBIX
pacTBOpPOB.

KommraTuBHbIE CBOWCTBA PACTBOPOB. DOYIHMOCKOIHS, KPHOCKOIIHS, OCMOC.

HewuneanbHble pacTBOpbl. AKTHBHOCTD U KO3((GHUIMEHT akTUBHOCTH. CTaHJapTHBIE COCTOSIHUS
KOMITOHEHTOB pacTBopa. Ko3(h@HIMEHT aKTMBHOCTH IS PAa3HBIX KOHIEHTPAIMOHHBIX IIKAJL.
Pacuer akTuBHOCTM W KO3 QHIHEHTa aKTHBHOCTH. [IpencraBieHHE O CTPOSHHH pEaTbHBIX
PacTBOPOB HEINEKTPOJIHUTOB: MPUOJIIKEHNE PETyJSIPHBIX U aTePMAaJbHBIX PacTBOPOB. YpaBHEHHE
Ban—JIaapa.

PaBHOBecne B aByX(a3HbIX JBYXKOMIIOHCHTHBIX CHCTEMax. PacTBOPHMOCTh Ta30B B
KHUJIKOCTAX. 3aBHCHUMOCTh DPACTBOPHUMOCTH OT JaBJICHHUs, TEMIIEpaTyphl, HPUPOABI Taza U
pactBopuTeinsa. PacTBopuMOCTh HECKOJIBKUX T'a30B.

PaBHOBecue “pacTBOp - HACHINIEHHBIN Mmap”’ B OWHApHBIX cHCTeMaX. J(marpamMMbl COCTOSIHUS.
V3meHeHne BUa 1MarpaMMbl B 3aBUCHMOCTH OT THITA OTKIOHEHHS OT UACAIbHOCTH. A3EOTPOITHBIE
pactBopbl. [lpaBuno peryara. 3akoHsl KoHoBaioBa M WX TEpMOJMHAMHYECKOE OOOCHOBAaHUE.
BnusiHue Temneparypbl Ha COCTaB Mapa, PaBHOBECHOT'O C PacTBOPOM 3aJaHHOTO COCTaBa M COCTaB
azeoTponHOoii cmecu. IlpaBunma BpeBckoro. ®DH3HKO-XUMHYECKHE OCHOBBI IIEPETOHKH U
pekTudUKanui. MeToabl pa3aeseHns a3e0TPOIHBIX CMECEH.

B3auMHas pacTBOpUMOCTh JkuakocTedl. CHCTeMBI ¢ HIDKHEHM M BepXHeW KpUTHYECKOH
TeMreparypoi pactBopenus. [IpaBuno AnekceeBa. PaBHOBecue “pacTBOp — HACHIICHHBIN map” B
CHCTeMax M3 HE CMEIINBAIONINXCS )KUAKOCTEH. IleperoHka ¢ BOASHBIM MTapOM.

PaBHOBecue ‘““xuaxuii pactBop — kpuctamr’. Tepmuueckuil aHanu3. J(pmarpaMMbl IJIaBKOCTH
n30MOPGHHO KPHUCTAIUIM3YIOIINXCS CHUCTEM. 3akoHBbl n30Mop¢uH. JlmarpamMmbpl IUIABKOCTH
HEM30MOP(HO KPUCTALIM3YIOIIUXCS CHUCTEM: C IPOCTOH 3BTEKTUKOH, € XHMHYECKAM
COEIUHEHUEM, IIIABSIIIUMCS KOHTPYEHTHO ¥ MHKOHTPYEHTHO, C OTPaHHYEHHON PacTBOPHUMOCTHIO B
TBEPIOM COCTOSHHH. 3aBHCHMOCTh PAaCTBOPUMOCTH TBEPABIX BEIIECTB B IKHIKOCTAX OT
Temrepatypsl. YpasHenue Llpenepa.

TpexkoMIoHeHTHbIE Jkujakue cucrteMbl. Meron ['m66ca u meron PozeOyma. OCHOBHBIE THIIBI
JUarpaMM COCTOSHHs. PaBHOBECHOE pacIpeleNeHHe TPEeThero KOMIOHEHTa MEXIy OBYMs
HecMemmBarommmucs  (azamu. KoHcranta pacnpenenenns. Koaddunument pacnpeneneHus.
Okcrpakius. OnpeneneHre akTHBHOCTH PaCTBOPEHHOTO BELIECTBA.

XuMHyeckKoe
paBHOBecHe

3aKkoH JEHCTBYIOIIMX Macc. YpaBHeHHe wuzorepmbl Bant-T'odda. Xumudeckoe cpoacTso.
Pacuer TepMOJII/IHaMI/I‘IeCKOﬁ KOHCTAaHTBI paBHOBECUA IO TEPMOAMHAMUYCCKHUM JTaHHBIM.
OCO0EHHOCTH TeTEPOTeHHOTO XMMHUYECKOTO PaBHOBECHs. Y paBHEHUE H300apbl U M30XOPHl BaHT—
Todda. Brustare TemmnepaTypsl, JaBleHUS U J00aBOK MHEPTHBIX ra30B HA COCTAaB PAaBHOBECHOU
cMecH. JIpyrue MeTobl onpeieeHrsi KOHCTaHThI PABHOBECHSI.

MoJexkynsipHasi
CIEKTPOCKONUS

IMpenmer u 3amaun crnekrpockomuu. OOIIas XapaKTePUCTHKA MOJCKYJSPHBIX CIIEKTPOB.
3aKOHBI IOTIIOMIEHHS CBeTa. [IpeBpalieHre NOrIonICHHOTO 3Ty ICHHS.

BpamatensHple  CHEKTPHl JABYXaTOMHBIX MOJIEKYJd. PacueT MEeXbSIepHOTO pacCTOSHHUSA.
KonebarenpHple W KOJIEOATENBHO-BpAIATEIbHBIE CIEKTPHl JABYXaTOMHBIX MOJIEKyJd. Pacder
COOCTBCHHOW YacTOTHI KOJECOAHW, aHTAPMOHUYHOCTH, BPAIATEIbHON MOCTOSHHOW, KOHCTAHTHI
KOJIe0aTeNbHO-BPAIATEIFHOTO B3aMMOJICHCTBHS, DHEPTUU AMCCOLUAIMH, CHIIOBOH MOCTOSHHOU
XUMHUYECKON CBs3H. [IpencTtaBiieHHsT O KOJIEOATENbHBIX CIEKTpaX MHOTOATOMHBIX MOJIEKYII.
XapakTepucTUYECKUE YaCTOTHI.

CreKTpbl KOMOMHAIIMOHHOTO PACCESIHUS, SIEKTPOHHBIE crieKTphl. [TpuHinn @panka—KoHoHa.

DJIeKTPOXUMHUS

PacTBOPBI 3MEKTPONUTOB, TEOPHS DSIEKTPOIUTHYECKON IHCCONMAIMH. 3aKOH pPa3BeICHHS
OctBanpma. ConbBaTalis M THAPATALNS HOHOB. DHEPTHs KPUCTAJUIMYECKON PEeIIeTKH W SHEepPIus
conpBaTanuu no bopHy. MomsipHas U yzaenbHas 3IEKTPONPOBOAHOCTh PACTBOPOB AIIEKTPOJIUTOB.
3akon Kombpayma. Meron bpes— Kpayca. Umcna mnepenoca mo I'mrropdy. AHOManbHas




anexTponpoBoaHocTh 1o M.A. KabnykoBy m A. W. CaxanoBy. HMonnble acconmarsl no IL.U.
Banbaeny.

Honnoe B3aumopeiictue. Kooddunment axkrtuBHocTn wnoHoB. Cpennuil KoddduiueHT
AKTHBHOCTH CHJIBHOTO JJIEKTPONNTA. TeopHs CHIBHBIX 3JIeKTpoiuToB Jlebas—Xrokkens. MoHHas
atMocdepa. BriBon ypaBHeHUS st K03 PHIIEHTa aKTHBHOCTH.

ONeKTpONPOBOAHOCTh  PACTBOPOB  CHJIBHBIX ~ DJEKTPOIMTOB.  DHU3MUYECKHH  CMBICH
ko3 unrentoB ypaBuenus JI. OH3arepa. DIeKTpoGOPETHYECKUI U PeIaKCAMOHHBIA 3((EKTHL.
Omnupudeckoe ypaBHeHue Kombpayma u Teopermueckas ¢opmyna JI. Onzarepa. CoiicTBa
KOHIICHTPHPOBAHHBIX pacTBOpOB 3nekTponnuToB. HMomnabie mapsl mo B.K. Cemenuenko m H.
Breppymy. CioxHble acconnaTsl HOHOB. Dddekt Buna. ekt ledbas — DanpkeHrareHa.

lanpBanmYeckne 3MeMeHTHL. Paborta smementa [anmdns—Skoou. DJIC u  37IEKTPOTHBIN
MIOTEHLIXAT. ONEeKTPOXUMHYECKHIHA MOTEHLIHA. VYpaBHeHUE Hepncra—TropuHa.
ONEeKTPOXMMHUYECKHE PEAKOIWH B TaJbBAHMYECKHX OJJIEMEHTAaX. HopMmanbHBIE 31E€KTPOIHBIE
noreHuuanbsl. [Ipobiema abCOMIOTHOTO 3JIEKTPOAHOTO IOTEHIHANA. THIBI 3JIEKTPOAOB (IIEPBOTO
poza, BTOPOTO poAa, Ta30BbIE H PETOKC—AIIEKTPOIbI).

OnexTpoxuMuueckue nemnu. IIpumepsl cocraBinenns U pacuetsl D/IC ranbBaHUYECKUX LETICH.
Huddysnonnblii  noTteHuman, pH-merpus. Pabora crexissHHOro siekTpona. YpaBHEHHE
Huxkonbsckoro. TepMoauHamMuka ralabBaHHYECKOTO 3JE€MEHTAa. 3aKOH COXPAHEHHUS SHEPruM B
ralbBaHUYECKUX DJ€MeHTaX. TemmnepaTypHas 3aBUCUMOCTh OJIC ranbBaHHYECKOTO 3JIEMEHTA.
Pacyer TepMOIMHAMUYECKHUX ITApAMETPOB MEKTPOXUMUYECKUX peakiuil. XUMUUeCKHue UCTOUHUKU
ToKa. HexoTopsle mpo0i1eMbl TOILIMBHOTO 3JIEMEHTA.

Xumuueckas
KHHETHKA

@opmanbHas KWHETHKA. [IOHATHE MOJIEKYJSIDHOCTH W IOpSAKA PEaKIUH. YpPaBHEHHE I
CKOPOCTH pEaKknud HyJIEBOTO, IIEPBOTO, BTOPOTO, TPETbEro W n-oro mopsiaka. Ilepuon
noxynpeBpamienus. VHterpanbaeie W nuddepeHnransHble METOABI ONPENENCHUs] MOpsAKa M
KOHCTaHT CKOPOCTH IPOCTHIX HEOOPAaTHMBIX PEAKIIHI.

Knnernka  cinoxsblx  peakumi.  [lapammensHple  peakumu.  OOpaTHMBIE — pEaKIHH.
[MocnenoBarensubie peakyy. ConpspKeHHBIE PEAaKIUU U UX POJIb B OHOXUMHYIECKUX HPOLECCaX.

BnusHue Temmneparypsl Ha CKOPOCTh XuMmH4eckod peakiuu. IIpaBuno Bant-Todda.
VYpaBHeHnne AppeHnyca. DHEprus akTHBaIWU M METOIBI ee ompeneneHus. [Ipupona aKTHBHBIX
monekyn mo J. B. AunekceeBy. Teopus akTuBHbIX coydapeHud. [IpeadsKcroHeHIuanbHbII
MHOHUTEJb U CTEPHUYCCKUil hakTop.

Teopuss mnepexogHoro coenuHeHus. IloBepxHocTh mnoTeHUMaNbHOM dHepruu. IlonsaTue
aKTHBUPOBAHHOTO KOMIUICKCA. BBIBOA OCHOBHOTO YpaBHEHHS TEOPHH IIE€PEXOJHOTO COCTOSHUS.
OHeprus U SHTPONHS aKTUBAIHH.

@DOTOXMMUYECKHE PEaKIMH M HUX poib B mpupoae. OCHOBHBIE 3aKOHBI ()OTOXMMHH. 3aKOH
I'porryca — [petinepa. 3akon K.A. TumupsizeBa. 3akoH (POTOXUMHYECKOH SKBHBAJICHTHOCTH
[rapka — DOHHmMTEWHA. OJIEKTPOHHO-BO30YKACHHOE COCTOSIHHE M (POTOXUMHS. YpaBHCHHE
KuHeTUKH  QoTtoxmmudeckux peakiuid no [LII.  JlazapeBy. IlepBuuHble W BTOpUYHBIE
(oroxummuyeckre nporecchl. KBaHTOBBIH BBIXOI.

Hennbie peaknun o bonenmreitny u H.H. Cemenoy. [Ipupona nemnbix peakiuii. CBoOO HBIE
panuKanbl, MEXaHH3M 3apOXKICHUs, Pa3BUTHA W O00pbiBa nenu. Hepa3BeTBIECHHBIE LEMHbIE
peakuuu. J{nuna nenu. IIpuHIun KBa3ucTallMOHAPHBIX KOHLICHTPALUM.

OCOOCHHOCTH TeTepOTeHHBIX pPeaKnuii. 3aKOHBI TuQQy3un (TIepBBIii 1 BTOpOi 3aKOHB Duka).
CraumoHapHass u HectanmoHapHas ud¢ys3us. CKOpOCTh cTanMoHapHOTroO AnuGQy3UOHHOTO
npouecca. updy3noHHas, KUHETHYECKass W IepexojHas 00JIACTH TeTepOreHHBIX IPOIECCOB.
BnusHue Temmneparypsl M IepeMENIMBaHMS Ha CKOPOCTh T'eTEPOTeHHBIX mpomneccoB. IIpumepsl
muddy3noHHEIX poneccoB. Kunernka pactBoperus o A.H. IllykapeBy.

Tonoxumuueckue PEaKIiy. Crienn(puuHOCTD KHHETHYECKHUX 3aKOHOMEPHOCTEH.
3aponsimeobpa3oBanue. YpaBHeHne ABpaamu — Epodeena.

Karamms

Karanmu3 u paBHOBecwe. OCOOCHHOCTH KaTaJMTHYECKMX peaknuil. MexaHu3Mm Karanumsa.
I'omorennsni katanu3. IIpoMexyTodHblE COEAWHEHUS B TOMOTEHHOM KaTalu3e U UX pOJIb.
OCHOBHOE KHMHETHYECKOE YPaBHEHHE IPOCTEHIIEr0 TI'OMOTCHHO-KAaTaMTHYECKOrO IPOIecca.
Karanurnueckast akTHBHOCTD M M30MPaTeIbHOCTh. KHCIIOTHO-OCHOBHBIH KaTamus.

I'ereporennsiii katanm3. Ponb ajgcopOuuMy B TETEPOreHHOM Karann3e. AKTHUBHBIE LIEHTPHI.
Mynbetunersas teopus banannuna. IIpyHIMI CTPYKTYPHOIO M 3HEPIETUYECKOTO COOTBETCTBUSL.
Karannzatops! Ha HocuTensax. Teopust akTuBHBIX aHcambieir H.M. Ko6o3eBa. 3HaueHns karanmsa B
XMMHUYECKOH NPOMBIIUIEHHOCTH.

@DepMeHTATHBHBIN KaTanu3. [IpHduHBI BBICOKOW AKTHMBHOCTH M CEJIEKTHBHOCTH (DEPMEHTOB.




Kunernka (epMEHTaTUBHBIX peakuuid. YpaBHeHHMEe Mwxasnmuca—MeEHTEH W ero aHajmMs.
[Tpumenenne GpepMeHTaTHBHOTO KaTann3a.

5. IInanupyemMble pe3yJibTaThl 00y4eHHs N0 AUCHHILINHE, 00ecleYHBAIOLIHE JOCTHKEHIe INIAHNPYeMbIX
Pe3yJIbTaTOB 0CBOEHMSI 00Pa30BaTeILHOI MPOrPaMMbl
B pesymbrate ocBoenms OOIl OakamaBpmaTa OOy4aromuWiicss IODKEH OBIAACTH CICAYIOIIUMH KOMIIETCHIMSAMH |
WMHIUKATOPaMH JTOCTIKCHUS] KOMITETCHIIMH]!
3namy:
® OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKaHUs] XMMUYECKHX IIPOLECCOB M XapaKTEPHCTHKU PaBHOBECHOTO COCTOSHUS,
METOJIbl ONIMCAaHNsl XUMUYECKUX PaBHOBECHUIT B pacTBOpax
® OCHOBHBIC 3Tallbl KaYE€CTBEHHOTO M KOJHMYECTBCHHOTO XMMUYECKOTO aHAN3a; TEOPSTHYECKHE OCHOBBI M HMPUHIIUIIEI
XUMHUYECKHX U (PU3UKO-XUMHUIECKUX METOIOB aHAIN3a — MIEKTPOXUMHUUECKHX, CIICKTPATbHBIX; METO/IBI Pa3/IelICHHS U
KOHIICHTPHUPOBAHUS BEIIECTB
® OCHOBHBIC 3aKOHBI (PU3MKU M XUMHH, IPUMEHATH 00IINE TEOPETHUECKNE 3HAHHUS K KOHKPETHBIM IPOIIECCaM.
® OCHOBHBIC IPUHIUIIBI M 3aKOHBI XUMHYECKOH TEPMOJUHAMHUKH; (ha30BbIE PABHOBECHS B OJHO- M MHOTOKOMIIOHEHTHBIX
CHCTeMax; CBOMCTBA PacCTBOPOB; O XUMHYECKOH KMHETHKE M KaTallu3e; 00 3JIEKTPOXUMHUYECKUX MPOIECCax; OCHOBHbIE
3aKOHBI (PU3NUECKOI XMMUH B MX MAaTEMaTH4YECKOH, rpayMIecKoil 1 CII0BECHOH (hOpMyIMpOBKax.
Ymems:
® OIpPEAETATh TEPMOJUHAMUIECKYIO BO3MOKHOCTD IIPOTEKAHUS IIPOIIECCa;
® TIPOBOJIUTH CTEXHOMETPHIECKUE M (PU3UKO-XUMHIECKHE PACUETHI; MCIIOIb30BaTh (PyHIaMEHTAIbHBIC TOHATHSA, 3aKOHbI
1 MOJICJI COBPEMEHHOM XUMHH B TPAKTUUECKOH JEATEIFHOCTH.
® OIpPEAETATh COCTaBBl COCYIIECTBYIOIIMX (a3 B OHMHAPHBIX TETEPOTCHHBIX CHUCTEMax; COCTaBIIATh KHHETHYECKHE
ypaBHEHUs B Iu(depeHInanbHON U MHTErpaIbHON GopMax sl KHHETHYECKH MPOCTBIX PEaKIUi M MPOTHO3MPOBATh
BIIMSHHUE TEMIIEPATyphl Ha CKOPOCTh IIporecca
® [IPOBOJAUTH OKCIICPUMCHThDI 10 N3Yy4YCHUIO (bI/ISI/IKO- XUMHUYCCKUX CBOICTB WHAWBUIYaJIbHBIX BCIICCTB,
MHOT'OKOMITIOHCHTHBIX CHUCTEM n rnapamMeTpoB q)HSI/IKO-XI/IMI/IIIeCKI/IX IIpOLECCOB; IMPpOBOAUTH pacyeThI:
TEPMOJMHAMUYECKUX XapaKTEPUCTUK BEIIECTB; KOHCTAHT PABHOBECHS U PABHOBECHOTO COCTaBa XMMUYECKUX PEaKIMM;
XapaKTepUCTUK (a30BbIX paBHOBECHH (BKJIIOYAsi IOCTPOSHHE M aHANN3 (ha30BBIX JHATPAMM).
® OnpeacisiTb HaNpaBJICHHOCTH IIpoHecCa B 3aJaHHBIX HaYaJbHBIX YCJIOBHAX; YCTAaHABJIMBATL TI'PaHUIbI O6HaCTeﬁ
yCTOWYHMBOCTH (ha3 B OZTHOKOMITOHCHTHBIX ¥ OMHApHBIX CHCTEMaX
Bnademy:
® HaBBIKAMHU NPOBEACHUS XUMHUYECKOTO aHAJN3a; MCIOJIb30BaHWEM CIIPABOYHON XHMHYECKOW JIMTEPaTyphl; METOAAMH
MPOBEACHUSI XUMUUECKHUX PEAKIHNA 1 MPOLIECCOB.
® HaBHIKAMU BBIYHMCJICHHUS TEIUIOBBIX J((GEKTOB XMMHYECKHX pEaKUUi NpH 3aJaHHOW TeMIepaType B YCIOBHIX
IOCTOSHCTBA AABJICHHUS HJIN O6"beMa; KOHCTaHT paBHOBECHUA XUMHUYCCKUX peaKHI/Iﬁ IpU 3aJaHHBIX YCJIOBUAX; TaBJICHUA
HaCbIIICHHOT'O Tapa HaJd WHAWBUAYAJbHBIM BCHICCTBOM, COCTaBa COCYHICCTBYIOMINX (1)3.3 B JIBYXKOMIIOHCHTHBIX
crcreMax
® HaBbIKaMW TMPUMCHEHUSA OCHOBHBIX OJKCHECPHUMCHTAJIBHBIX METOHOB HCCICAOBAHUA (I)I/I?;I/IKO-XI/IMI/I‘ICCKI/IX CBOICTB
BEILECTB, 4 TAKXKE TEOPETHYECKUX 3aKOHOB (PM3MUYECKOM XMMHUM K PEIICHHIO NMPAKTHYECKUX BOMPOCOB XMMHUYECKOMH
TEXHOJIOTHH.
® HKCIIEPUMEHTAIbHBIMU METOIAMH IIPOBEACHHS (PU3MKO-XUMHIECKUX H3MEPEHUH

AHHOTALUS
padoueii nporpaMMbl JUCHHIIMHBI
OCHOBBI HAHOXUMHH

1. O6mast TpyaoemMmkocThb (3.¢./ ak. ac): 2/ 72.

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

HuctummHa «OCHOBBI HAHOXHUMHHY» pealn3yeTcs B paMkax OazoBod yactu Onoka bl JucumrummHer (MOIyITH)
yueonoro miana OOIL.
3. Heab ¥ 32124 U3yYeHUs TUCIUTITUHBI

Llenvio ocBoeHus AUCHUILUTMHBL "OCHOBBI HAHOXMMHHU" SBISIETCS IOATOTOBKA K Hay4YHO-HCCIENOBATENbCKON
JIeATENBHOCTH, CBS3aHHOW C peIIeHHeM 3aJa4, CTOSIIHUX TMepea COBPEMEHHOW IHMBWIM3alUeHd TpU TPOBEIACHUH
WCCIIeIOBAaHUN B 00JaCTH HAHOXMMHH W HAHOTEXHOJIOTHH. B pe3ynbTare OCBOCHHS NaHHOUW JUCIUIUIMHBI JOJDKHBI OBITH
c(hOpMUPOBAHEI ITPEJCTABICHHS O COBPEMEHHBIX KOHICIIUAX HAHOXHUMUU H HAHOTEXHOJIOTHH.

3adauamu npenojaBaHus JUCIUTUTAHBI SBIISTFOTCS:

- I3y4YeHNe COBPEMEHHBIX HAIIPABJICHNH U MEPCIIEKTUB Pa3BUTHSI HAHOXUMUH U HAHOTEXHOJIOTHH;

- u3ydeHHE O0a30BBIX IMOJIOKCHUNA (QU3UKO-XMMHUUHAHOYACTHII, HAHOCTPYKTYPHPOBAaHHBIX MATEPHAIOB, WX

KOMITOHEHTOB ¥ KOMILIEKCOB, IPUMEHSIOIIUXCS B COBPEMEHHON TEXHOJIOTHU.




4. Conep:xanue THCHUTLTHHBI

Ne HaunmeHnoBanue
) pasnesa Copaep:xaHue pasea
pasiena JHCHUTTHHBI
[pemmer xypca. OCHOBHBIE TEPMUHBI U OTIpeAeIeHNs. BOSHIKHOBEHHE W Pa3BUTHE HAHOHAYKL
[lpuponHele W WCKYCCTBEHHBIE HAHOOOBEKTHI W HAHOCTPYKTYPHl, HX OCOOCHHOCTH H
Bexenne BO3MOYKHOCTh TE€XHOJIOTHYECKOTO TpHMeHeHHs. Pomp yriepoma B HaHommpe. [lpmpoma
1. YTIIEPOHON CBSI3M U HOBBIE YIJIEPOIHBIE CTPYKTYPHL. AJDIOTPOIHBIE (POPMBI yIiIepoaa: Tpadur,
anmMas, TpadeH, QpyuiepeHsl. YriepoaHsle HaHOTPYOKkH. OCHOBBI (PM3NYECKOW XMMHUHA U XUMHHU
MIOBEPXHOCTHBIX SBJIICHUI B HAHOPa3MEPHOM COCTOSHUH. [IpoOiieMbl, IepCIeKTHBE M OTTACHOCTH
HAHOTEXHOJIOT Uil
OcobeHHocTH ®u3nKo-XMMHUYECKHE CBOWCTBA HAHOYACTHI[ M JIUCIIEPCHBIX cHCTeM. PasmepHble dddeKTsl.
¢usuko- Onrtuyeckue, MEXaHHUECKUE, IEKTPUUECKUE, TEPMOIUHAMUYECKUE U MarHUTHBIE CBOMCTBa
2 XUMHYECKHUX HaHOOOBeKTOB. Cmyia TpeHus. MexaHuueckue KojeOaHusl M PEe30HaHChl B HAHOPa3MEPHBIX
' B3aUMOJEHCTBUN | cucTeMax. J[MccunaTUBHBIN pE30HAHC.
Ha
HaHOMacITadax
KamamapeocTs Kamnu Ha TBEpAOH u kuakoi moBepxHOcTsX. CamMoouuInaromiascs HaHOTpaBa U <<3('1.)q)eKT
3 i evaunsamme g | OTOC- [TommHOE W HEMOJHOE CMadUBAaHHE. rHﬂpoq)FHBHOCTL u TAAPOoPOOHOCTD TBEPIBIX
HAHOCHCTEMAX ten. ['merepesnc yria cMadmBaHus. Poib XUMIYECKOW HEOJHOPOJHOCTH M IIEPOXOBATOCTH.
CymnepruapodoOHbIe TOBEPXHOCTH.
Hosrle mnpuHOMTBL (opMHpOBaHUS HaHOCHCTeM. QDH3WUYSCKHE W XUMHUYECKHE METOIIBL.
[Ipomecchl moirydeHNsT HaHOOOBEKTOB «CBEpXy-BHU3Y». [Impomms («dymmepeHoBas myray);
JCTIEPTUPOBAHNE; MEXaHOCHHTE3, IETOHAIIMOHHEIA CHHTE3, JIEKTPOB3PHIB, JIUTOTpapHL.
[pouecchl moy4eHuss HAHOOOBEKTOB «CHU3Y— BBepX». [Iporecchl 3apoapiiieoOpa3oBaHus B
M ra30BbIX M KOHJICHCUPOBAaHHBIX cpefax. I'eTeporeHHoe 3aposiieobpa3oBaHue, SMUTAKCUS U
CTOME reTepONIUTAKCHSL. Xumuueckue METOJIBI (meton XMMHUYECKOTO OCaXICHUS,
4. TTOJTYHEHIA THIPOTEPMAIbHBIN M COBBOTEPMAJIbHBIN CHHTE3, 30JIb-T€JIb METO).
HaHOHACTHI 1 CamocOopka ¥ camMoopraHusaius. THIBI MEKMOJCKY/SIPHBIX B3aumojeiicTBuii. Ilpormecc
HAHOMATCpHAIIOn CaMOCOOPKH. CamocoOuparomuecsMOHOCIION. CamoopraHuszanus B pacTBopax
MTOBEPXHOCTHO-aKTUBHBIX BemlecTB. Mumemtooopa3oBanue. KosmongHele HaHOpPEaKTOPHI
(oOparmieHHBIC MUIICIUIBL, JKUAKHE KPUCTAJUIBI, aJCOPOIMOHHBIC CIIOW; IUICHKH JIeHrmiopa-
BrnomkerT; Mukposmyibcun). CaMoopraHH3anus B IOJMMEPHBIX cucTeMmax. [lommmepHBbIe
MakpoMoJieKysbl. CynpaMoeKIsIpHas OpraHu3aIis MojeKyl. JleHapumepsl.
OcCoOCHHOCTH aHajw3a BBHICOKOIHMCIEPCHBIX CHCTeM. ODHU3MKO-XMMHYECKas TUArHOCTHKA
MeToer HAHOYACTHUIL. MEeTOIBl OmNpeAeNicHHusT pa3Mepa YacTUI] U HAaHOCTPYKTYPHI IO PacCEHBAHUIO
cBeta. Kpucramnorpagus. Macc-CieKTpoCKOHs.
5. zzlzigzlmum/l " Metonpl monydeHHs penbeda HAHOIMOBEPXHOCTH: IPOCBEYMBAIONIAS  AJICKTPOHHAS,
HAHOCHCTEM CKaHUpYIOIIas 30HIOBas M AaTOMHO-CHJIOBas MHUKpockomuu. OIpeneneHne cocTaBa H
CTPYKTYpPBI OTAENIbHOI HaHOuYacTHIEL. OnTHYeckas M KonebaTenbHas crekTpockonuu. Oxe-
CIIEKTPOCKOITHSL.
6 YcroiuuBocTh TepMmoauHamMuueckas U KHHETUYECKask yCTOWIMBOCTH HaHOcHUCTeM. Koarynsius KOJTOUIHbIX
' HAaHOCHUCTEM cucteM. Kuneruka koarynsiuuu. [lpasuno [lynsue-Iapau.
Tpunaznas WHKpeMeHTHasA, OBOJIIOLMOHHAS W  paJuKanbHas HAHOTEXHOJOTHH. Vcrons3oBaHMe
7. HAHOYACTHUI[ B KaTajn3e, MEOUIIMHE, OSKOJOTUM ¢ BOEHHOM Jeiie. buonorunueckue
HaHOTEXHOJIOTHA
HaHOCTPYKTYpbl. HaHOPOOOTHI. «YMHBIE» MaTepHAIIbI.

5. IInanupyemble pe3yabTaThl 00y4YeHHs M0 JUCUMILIMHE, 00ecniednBaloOIIe JOCTHKeHHe IaHUPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30BaTeNbHOI NPOrpaMMbl

B pesymbrate ocBoenmss OOIl OakanmaBpmaTa OOyYaroOIIUiicss MOIDKCH OBIAACTh CICTYIOIUMH KOMIICTCHIUSIMU H
WHJKATOPaMU JTOCTIDKEHUST KOMIIETCHITUN:

3namy.

- OCHOBHBIE METO/Ibl CHHTE3a U aHAJIN3a HAHOMATEPHAJIOB;
- IprOOPHI U YCTPOKCTBA, pa3pabaThiBaeMble HA OCHOBE HAHOMAaTePHAJIOB;

- IPUHLMITHAIBGHOE 3HAYCHNE HAHO-Pa3MEPHOCTH KaK (paKTopa, paJuKajJbHO MEHSIONIET0 (PU3HKO-XUMHYECKUE CBOMCTBA,;
- GIBUKO-XUMUYECKUE CBOIICTBa HAHOCTPYKTYPHPOBAHHBIX MAaTePHAJIOB M X MPAKTHYECKOE 3HAUCHNE B XUMIIECKON

TEXHOJIOTHH.

- CYIIECTBYIOIINE U MEPCICKTUBHBIC 00JaCTH MPUMEHEHHS HAHOTEXHOJOTHIA 1 HAHOMATEPHAJIOB;

- OCHOBHBIC HAYYHO-TEXHUYCCKHE MPOOJIIEMBl HAHOTCXHOJOTMU M IEPCICKTUBBI Pa3BUTUS JaHHOW (yHIaMEHTAIbHOU
00J1aCTH 3HAHUI.

- OCHOBHBIC MMOHATHS O IPUPOIEC HAHOMATEPHUAIIOB, UX KilacCu(UKaimu, 0coOble PU3MUSCKUE U XUMHUECKUE CBOMCTBA.



Ymemns:
- MPUMEHSTH MMOTYYCHHBIE 3HAHUS TIPU CUHTE3¢ HAHOMATEPUAJIOB C 3aJJaHHBIMU CBOMCTBAMH;
- OPHEHTHUPOBATHCS B COBPEMEHHOM JTIUTEpaType U BECTH JUCKYCCHIO 10 HAHOXUMHH U HAHOTEXHOJIOTHH;
- KITacCH(UITIPOBATH Pa3IMYHBIC THITEI HAHOMATEPHAJIOB.
- OPUEHTUPOBATHCSA B METOJIaX MOJYUYECHUS U UCCIICJOBAHUSI HAHOCTPYKTYP: CKAHUPYIOLIEH TYHHEIbHON MUKPOCKOTUH U
CIIEKTPOCKOIIUH.
- IPOTHO3UPOBATh YCTOWYMBOCTD U (PH3UKO-XMMUICCKHE CBOWCTBA HAHOOOBEKTOB M HAHOMATCPHUAJIOB,
-MHTEPIIPETUPOBATH JaHHBIC JINTEPATYPHI 10 HAHOTEXHOJIOTHSIM.

Bnaoemo:

- OOIIUMH ¥ CHICUPUISCKUMH METOJAMHU aHAITN3a HAHOMATEPHAJIOB,;

- (hyHAaMEHTAIBHBIMU 3HAHUSIMU O crielin(UKe MOBEACHHS BEIECTBA B HAHOMETPOBOM Pa3MEPHOM JHarna3oHe.

- MOHUMATh MEXaHU3M BO3SHUKHOBCHHS Pa3MEPHBIX QU3NUICCKUAX U XUMHUUCCKUX IPPEKTOB

- 6a30BOi1 TEPMUHOJIOTHEH, IPUMEHSIOIICHCS B HAHOTCXHOJIOTUSIX,

- HaBBIKAMH TBOPYECKOTO OOOOIIEHHS MONYyYSHHBIX 3HAHHN, KOHKPETHOTO U OOBEKTHBHOTO W3JIOKCHUS! CBOMX 3HAHUI B
MUCBMEHHOU M YCTHOM (hopMe.

AHHOTADIUA
padoueil nporpaMMbl AU CUMILJIMHbBI
Koanougnas xumus

1. O6mas TpymaoemkocTb (3.€./ ak. 4yac): 4 / 144. dopma NpOMEKYTOYHOTO KOHTPOJIS: 3a4eT, SK3aMeH. JIucruIuinHa
n3ydaercs Ha 3 Kypce B 5 cemecTpe.

2. MecTO JUCHMILINHBI B CTPYKTYpPe 00pa30BaTeIbHOI POrpaMmMbl

Jucnumnaa 51.0.20 Komnonagnas xumust otHocurcst K OOs3arensHOM wactu Onoka 1 Jlucuumiaubel (Momynu).
Jucnumnaa Oasupyercs Ha AMcHMIUIMHAX (Monynsax): Marematuka, @Punsnka, Xwnmusd, @Puszndeckas XuMws,
BrICOKOMOJIEKYIApHBIE COSTNHEHHUS.

3. Heanb 4 328244 U3yYeHUS JMCHUILTHHBI

I]env mpeniogaBaHUsl TUCIMIUIAHEL - O3HAKOMHTBH CTYIEHTOB C OCHOBAaMH COBPEMCHHOTO YUYCHHS O AWCICPCHOM (HAHO)
COCTOSIHAU BEIIECTBA, MOBEPXHOCTHBIX SBJICHUAX B JIUCICPCHBIX CHUCTEMAaX, JaTh MPEICTABICHHE O TEOPETHYCCKOW H
9KCICPUMCHTAIBHOM 0a3e, a TAKKe 0 MEKAUCIUILTHHAPHOM XapakTepe U 00 OCHOBHBIX MEPCIEKTUBAX M MpodsIeMax 3Toi
00IHpPHOH 00IaCTH XUMUH.

3aoauamu npenogaBaHus TUCIUTUIUHBI SBISIOTCS:

- maTh 4€TKOE Mpe/CTaBicHUE O (PYHIAMEHTAIBHBIX TEOPETHUSCKUX U IKCICPUMEHTAIBHBIX OCHOBAX KOJIJIOUIHOM
XAMHAU B €€ COBPEMEHHOM COCTOSIHUH, a TaKXKe IOHMMAaHUE NPUPOABI M MEXaHH3MOB IIPOIECCOB, MPOTEKAMOIINX B
MHKPOTETEPOTEeHHBIX CHCTEMAX;

- (hopMupoBaHKe CHCTEMBI 3HAHHI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX (PU3UKO-XUMHUYECKUX MPOIIECCOB HA MEX(pa3HOU
MTOBEPXHOCTH U B IUCIICPCHBIX CUCTEMAX;

- opMHpOBaHUE U Pa3BUTHE YMEHUI YETKOTO U JOTHICCKOTO TPEACTABICHUSI O CTPYKTYPE KOJUIOUIHON XUMHUH KaK
HAYKH O MMOBEPXHOCTHBIX SIBICHUSX M JUCIIEPCHBIX CUCTEMAX;

- TNOHHMAaHHWE CMBICJA OCHOBHBIX 3aKOHOMEPHOCTEH, OOy4YeHHE OPHCHTHUPOBATHCA B HX IPUMCHCHHH IS
COBPEMEHHBIX TEXHOJIOTHH;

- npuobpereHre U (GOPMUPOBAHKME HABBHIKOB PACUETOB KOJUYESCTBCHHBIX MApaMETPOB MOBEPXHOCTHBIX MPOIECCOB U
JTUCTIEPCHBIX CHCTEM;

- mpuoOpereHre ¥ (HOPMUPOBAHHE HABHIKOB aHANM3a PE3yJAbTATOB HWCCICAOBAHHA W WX PETYIHPOBaHUC IS
ONTUMU3AIHNH TEXHOJIOTHIESCKIX TIPOLIECCOB.

4. Conep:xanue TUCHUTITHHBI

OCHOBHBIE TIPU3HAKH OOBEKTOB KOJJIOMJHOW XHMHHU: TE€TEPOTe€HHOCTh, TUCTIEPCHOCTh. IlOBEpXHOCTH pasaena ¢as.
[ToBepxHOCTHOE HaTsHKEHHE, yJeNIbHAs ITOBEPXHOCTh, €€ POJIb B JUCIEPCHBIX cHCTeMax. AJCOpOIMs ra3oB WM IapoB Ha
OIHOPOTHOM TOBEPXHOCTH. MOHO- W TONHMOJEKyJspHas anacopOuusa. OmnpeneneHue yASIbHOW TOBEPXHOCTH
aZCOpOIMOHHBIM METOJOM. AjcopOnmsi Ha MOBEPXHOCTH paszenia X-T. II0BepXHOCTHO-aKTHBHBIE W TOBEPXHOCTHO-
WHAKTUBHBIE BenlecTBa. Y paBHeHne ['mooca. YpasHenue lllumkosckoro. Onpenenenne pasMepa Mojekys. CMadnBaHHE.
Anresust n xoresus. AncopOuus moHoB. Crpoenue JIDC. DeKTpOKMHETHYECKHE SBIEHUs. J{MCIepCHBIE CHCTEMBI.
OHepreTuka AUCHEPTHPOBaHUS B 00pa30BaHUS HOBBHIX (Da3. CHHTE3 KOJUTOMIHBIX CHUCTeM. ONTHYECKHE W MOJEKYISIPHO-
KHHETHYECKHE CBOWCTBA KOJUIOMAHBIX CHUCTeM. YpaBHeHHe Poanes. VYpaBHenue TI'emnepa. OnTudeckue MeTObI
WCCIIeIOBAaHUSl  JIUCIEPCHBIX  CUCTEM  YpaBHeHue OuHIITelHa-CMonyxoBckoro. CeauMEHTALlMOHHBIA — aHaJM3.
CennMeHTallMOHHO-TN(Gy3noHHOe paBHOBecHe. CeIUMEHTAIOHHAs YCTOHYMBOCTh. ATrperatuBHas yCTOWYHBOCTB,



KOAryJsmust W CTaOWIM3aIlis AWCIEPCHBIX CHCTeM. IIpaBMilo SIIeKTPONMTHOH Koarymsanuu. KuHeTHka Koarymsiud
CwmonyxoBckoro. Teopust JIJI®O. CrpyKTypHO-MEXaHHMYECKHE CBOWCTBA W PEOJIOTHUECKHHA METOJ WCCIIeIOBaHHUS
CTPYKTYPBI IUCIIEPCHBIX CUCTEM.

5. Ilnanupyemble pe3y/1bTaThl 00y4eHHs M0 JMCIHUILINHE, o0ecnednBaloNIie JOCTHKEHHEe MNIAHUPYEMbIX
pe3yJIbTATOB OCBOCHHS 00pa30BaTeIbHOI IPOrpaMMBbl

B pesymbrate ocBoenms OOII crenmamurera oOydaromMiACS IODKEH OBIAACTH CICTYIOIIAMH KOMIICTCHIHAMH U
WHIMKATOPAMU JTOCTIKEHUSI KOMIIETCHIIUN:
3HATD.

- OCHOBHBIE 3aKOHBI (PM3UKU U XHUMHHU, GPU3NICCKON XUMUH, PH3UKO-XIMHUICCKIE SIBICHIS ¥ 3aKOHOMEPHOCTH, MCTIONIB3YeMEbIe
B KOJUIOMIHON XHMHM;
- OCHOBHBIC TIOHATHS M 3aKOHOMEPHOCTH MOBEPXHOCTHBIX SIBICHHM, CHeNU(UYESCKHE OCOOCHHOCTH KOJUIOUIHOTO
COCTOSIHUSL, YETKO U JIOTUYHO MPEJCTABIATD CTPYKTYPY KOJJIOUTHOW XHUMHUH.

- 3aKOHOMEPHOCTH TIOBEICHWS, METONBI IIOJNyYeHHS M OCHOBHBIE (DH3WKO-XUMHUYECKHX CBOMCTBA IWCIIEPCHBIX CHCTEM,
COBPEMEHHOE COCTOSTHUHM TEOPUH ITOBEPXHOCTHBIX SABJICHUH, YCTOHUYNBOCTH M KOATYIISAIINH JUCIIEPCHBIX CHCTEM;

- BO3MOKHOCTH HCTIOJIb30BaHMUS MIOBEPXHOCTHBIX SBICHUI U IPUTOTOBJICHHUS JIEKAPCTBEHHBIX (POPM;
- (hakTOpHI, BIUAIONINE Ha 3aCTyJHEBaHNE, HAOyXaHUe, TAKCOTPOIHIO, CHHEPE3HC, BI3KOCTh, IEPHOIMIECKIE PEaKINN B
MEXaHU3ME MPUTOTOBIICHUS JICKAPCTBCHHBIX (POPM.
YMeTb!
- TPOBOIWTH PACUETHl C FHCIIOJIB30BAHHEM OCHOBHBIX COOTHOIICHHWH TEPMOAMHAMHUKH IIOBEPXHOCTHBIX SBIICHHHA H
OTIPEIENATh KOJTMYECTBEHHBIE MTapaMeTPhl JUCTIEPCHBIX U CTPYKTYPUPOBAHHBIX CUCTEM;
- IPOTHO3UPOBATh BIMSHUE Pa3IMUYHBIX (PAKTOPOB HAa CBOWCTBA MUCIEPCHBIX CHUCTEM, IO3BOJIIONINE ONTHMHU3UPOBATH
TEXHOJIOTHYECKHUE TIPOLIECCHI TepepaboTKH NX B KOHSYHBIC MaTEPHAIEI C 3aJaHHBIM KOMILJICKCOM CBOHCTB.

- TPUMCHATH TIONyYCHHBIC 3HAHWA TP U3YUCHUH AHAIWTHUYECKOW, (apMaleBTHUECKOW XUMHH, (DapMaKOTHO3UH,
(hapMaKoJIOTHH, TOKCUKOJIOTHH, TEXHOJIOTHHU JICKAPCTB.
BJIAJIETD.
- OCHOBHBIMH IpHEMaMH U METOIaMH (DU3UKO-XUMHUUCCKUX H3MEPCHHI, paboTaTh ¢ OCHOBHBIMH THIIAMH NPHOOPOB,
HCTIONB3YEMBIX B (PU3MIECCKOH U KOJUIOUIHOW XUMUH.

- HaBBIKAMH TPUTOTOBJICHUS, OIICHKOH KauecTBa, CIIOCO0aMHU TIOBHIIIICHHUS CTA0MIEHOCTH TUCTIEPCHBIX CHCTEM;
- HaBBIKAMH TPOBEJCHUS HAYYHBIX WCCJICAOBAHHM IS YCTAHOBJICHHUS B3aUMOCBS3U (DU3MKO-XUMHUYECKHAX CBOHCTB H
(hapMaKoJIOTHUECKOM aKTHUBHOCTH.
- HaBBIKAMH TPOBEICHUS JKCIIEPHMEHTa B IHCIIEPCHBIX CHCTEMaX M METoJaMH OOpabOTKH MOJIYYCHHBIX PE3yNbTaToB, a
TaK)Ke HABBIKAMH B PEIICHUH TEOPSTHUCCKUX M MPUKIIATHBIX 32129 B 00JIACTH KOJUIOUIHON XUMHH.

AHHOTAILUSA
pa6oyeii mporpaMMbl TUCHUTIIHHBI
«O011ast XUMHUYIECKast TEXHOJIOT U
1. O6mas TpynoemkocTh (3.€./ uac): 4 / 144,
2. MecTO THCHMILUTHHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbI
JucrtumuinHa «OO01mas XUMHUYECKask TEXHOJIOTHs» SBISETCS 00s3aTeNbHON sl OCBOEHHS B 5 cemectpe, Ha 3

Kypce.
3. lesan u 32524y M3y4YeHUs] TUCHUILTUHBI

IlensmMu  OCBOCHMSA MOUCIMIIMHBI SBIAIOTCA o0OIee O3HAKOMJICHHE C XHUMHUYECKUMH IIPOU3BOJCTBAMH,
paccMoTpeHre OOIMMX MPOOJIEeM CHHTE3a M aHAIH3a XMMHUYECKIX MPOHM3BOJCTB C IENBI0 CO3MaHUS BBICOKOA(P(PEKTHBHBIX
pecypcocOeperarmnix MpOU3BOCTB.

3ajayy npenoJjaBaHus JUCLUIIUHbI:

-U3y4eHUE XUMUYECKOr0 MPOU3BOJICTBA KaK XUMHUKO-TEXHOJOTHYECKON CUCTEMBI, €€ OpraHUu3aluu, CTPYKTYphl U
(YHKIIMOHUPOBAHYS,

-M3y4eHHE METOJIOB OalaHCOBBIX pAcyeTOB, AaHAIW3a XUMHYECKOIO TIPOM3BOJCTBA, ONPEAETICHUS €ro
3¢ GEKTHBHOCTH;

-00yueHue metogam W npueMaM pa3paboTku XTC u onTuManbHOW OpraHW3aIlUH XUMHKO-TEXHOJOTHYIECKHX
MPOIIECCOB B HEM;

-pa3BHUTHE WH)XEHEPHOTO MBIIUICHHS U 3PYIUIAN IIPU aHAIN3€E U CHHTE3€ XMMHKO-TEXHOJIOTHYECKIX CHCTEM;

-pa3BHUTHE HABBIKOB OINPEICIICHISI TEXHUIECKOTO COCTOSIHUA 000py0BaHuUs U eT0 3((HeKTUBHON pabOTHI.

-3HAKOMCTBO C HEKOTOPBIMHM KOHKPETHBIMU XUMUYECKHMH MPOU3BOJCTBAMHU.
4. Coaep:xaHue JUCHUTIMHBI

Ne HaumenoBanue paznena ConepxaHnue pasaena

pazziena | AMCHUIUIMHBI

1 Hayxka «Xumuyeckasi TEXHOJIOTHS XuMuyeckass TEXHOJOrus, Kak npeamer usydenus. Llenu u
3aa4u  Kypca.  Poilb  JUCHUIUIMHBI B TIOJATOTOBKHU




JAUTUIOMUPOBAHHOT'O 6aKanaBpa.

Xumuueckoe MIPOU3BOJICTBO Kak
(byHKIMOHATIbHAS eIMHNLA
IPOMBIIUICHHOCTH U ee oTpacieid. Ofmue

Oobmas cxema XTII, XII. OcHOBHblE oOllepalMu B HHUX
(OATOTOBKA CBIPbA, XHUMHUYECKOE MpPEBpallleHHEe, BBIJICICHHE
NPOJIYKTOB, YTHIHM3aLUs OTXOAOB, BOJO- M SHEProcHabKeHHe,

ymnpaBieHue npou3BoAcTBoM). OcHOBHOe 00OpyIOBaHME,
2 CXEMBI XMMHUKO-TEXHOJIOTHIECKOTO
pHUOOPEIL. TexHonormaeckue MOKa3aTen (creneHp
npomecca (XTID) 1 XHMITICCKOTO | 1 ep aIICHUs, BBIXOX IPOIYKTa, PACXOJHBIE KO3(PHUINEHTHI)
mpousBoncTBa (XII). KauectBenHple u peBp ’ ponyKTa, p ’
SKOHOMHYECKHE IOKa3aTeNnH (MPOM3BOAUTEIHHOCTD, MOIIHOCTD
konn4ecTBeHHble nokasaTenu XTIT u XII.
U JIp.), 3KCIUTyaTallMOHHbIC, CTICIHAIbHBIC TOKA3aTEIH.
DU3NKO-XUMHIECKHE 3akoHOMepHOCTH | CTepeoXMMHUYECKHE,  TEPMOJUHAMHUYECKHE,  KHHETHYECKHC
3. XMMHUUYECKUX TpeBpameHui. [lokazaTenn | 3aKOHOMEPHOCTH M ITOKA3aTEIH.
XMMHUYECKOTO MTPEBPAIICHHS.
. IIponece, xmaccuduxanus IO Pa3IUYHBIM MpPU3HAKaM (BU
Xumuueckuii nponece. Knaccudukarus mo pouecc, . (rxany P P ( uﬂ
4. XMMUYECKOH peakiuy, TepMOAMHAMMKA, CXe€Ma IpPEeBpalICHUH,
Pa3IMYHBIM NIPU3HAKAM.
arperaTHOe COCTOSIHHME, CTAI[IOHAPHOCTH).
BnusHue XUMHMYECKMX MNPHU3HAKOB M YCIOBUH IPOTEKAaHUS
I'omorenHsIit XUMUYECKUH mporecc. | mpolecca Ha paBHOBECHE W CKOpocTh peakiuu. CrocoOsl
5. BnusiHue ycroBui NpOTeKaHUs MPOLECCa Ha | YBEIWYECHUS CTEIEHUM MPEBpAIleHUs] HCXOJHOIO BEIEeCTBa,
pPaBHOBECHE U CKOPOCTh PEAKIIHH. BBIXOJa TPOJYKTa, CEJIEKTHBHOCTH. llOHSATHE ONTHUMAaIbHBIX
TEeMIIEpaTyp L OOpaTHMBIX M HEOOPATUMBIX IPOIECCOB.
Crpyktypa mporecca u ero craguu. HaOmomaemas cKopocTh
MPEBPAIICHHUS. Ob6nactu MIPOTEKaHMS porecca.
Jlumutupyromas cragus. ['ereporennsiii nponecc «I'-Ty, «I'-
6 I'ereporennsie mpouecchl. Ctpykrypa u ero | XK». IloctpoeHune u anamu3 martemarudecko monenu. Ilytu
' coctasistronye. [Tpumepsr. WHTEHCH(HUKAINT mporecca. [MonsTue KaTanmsa.
Katamurimueckne  mpomeccel, o0nacTh HMX — HPOTEKaHHUS.
IIpomblmIeHHBIE KaTaIU3aTOPEl U TpeOOBaHUSA, IPEABABIIEMbIC
K HHM.
ITonsitue CTPYKTYypa u Mozenu | Xumudeckoe mpousBoacTBo kak XTC. Coctap XTC (snemeHT,
7 TexHoJoruueckux cuctem (XTC). CBsI3M, TojcucTeMbl), ux peamuzanus B XII. Uepapxus XTC.
' TexHonoruyeckue cBa3u 31eMeHTOB XTC (IOTOKM), UX CXEMBI
U Ha3Ha4yCHUeE.
8 ChIpbeBBIe pecypcsl xummyeckoro | Knaccudukarms CBIPbS. IToaroroBka CBIpbs JUISL
' IIPOM3BOJICTBA MIPOM3BOJICTBEHHBIX nporieccoB. CriocoObl 000TaIeHUS ChIPBSL.
Bopnsie pecypcsl. KadectBo Bomsl M TpeOoBaHMS K HEW.
9. Bopna B xuMH4YecKoM MpOU3BOJICTBE. [TpoMbinieHHast BOJOIOATOTOBKA. B0I0000pOTHBIE LMKIIBI
MPOMBIIIICHHBIX IPEIIPHUITHI.
OHeprusi B XUMHYECKOM Ipou3BoacTBe. (OCHOBHBIE BUJIBI
DHepreTH4eckue pecypcbl XUMHUYECKOTO
10. 9HEPTreTHYECKUX PpEecypcoB, BHIbI dSHepruu. IlepBuuHble H
IIPOM3BOJICTBA
BTOPHYHBIE SHEPTOPECYPCHI.
11 Ananus XTC. MarepuanbHbIi u | OcHOBa METOJUKU COCTaBJEHHUS M pacueT MaTepualbHbIX H
' sHeprerudeckuii banancel XTC sHeprerndeckux OamancoB XTC u ee moacucrem.
OcHoBHble KoHLenuuu npu cuHTeze XTC, ux copepxaHue U
Cunre3 XTC. OcHOBHBIE 3Tallbl Pa3pabOTKH | CIOCOOBI peanu3aliu: TOJHOE UCIOJIb30BAHUE CHIPHEBBIX,
12. XTC. OcHOBHBIE KOHIENIMU TPU CHHTE3E | SHEPreTHYECKUX PEeCcypcoB, MHHUMH3AIMA OTXOJ0B H T.I.
XTC. Co3fgaHne  MaJlOOTXOMHBIX  TEXHOJIOTHUECKHUX  IIPOIECCOB,
9HEPTOTEXHOJIOTUIECKHUX, KPYITHOTOHHAKHBIX IPOU3BOJICTB.
PaccmarpuBatorcss 2-3 mpuMmepa XHMHUYECKHX MPOHU3BOJICTB
13 TexHONOTrMM  KOHKPETHBIX  XHMHYECKHX | (CHHTE3 aMMHaka (MeTaHoja), IPOU3BOACTBO CEPHOM (a30THOM,

poykToB. ITpumMepsl

COJISTHOM, YKCYCHOM) KHCIJIOTBI, TIOJMITHIICHA, IIEMEHTa U T.IL.),
MX TEXHOJIOTMYECKUH PeXXMM, OCHOBHAs amnmaparypa.

5. IlnaHupyemble Ppe3yJIbTAThI
pe3yJIbTaTOB 0CBOCHHS 00Pa30BaTEIbHOI IIPOrpaMMbl

oﬁyqe}mn mo JUCHUILIHHE, o0ecneynBaoIIue JOCTHKEHHE IVIAHUPYEMBIX

I/I3y‘l€HI/I€ JAUCHUIUIMHBI HATPAaBJICHO Ha (l)OpMI/IpOBaHI/IC CJICAYIOMNX KOMHCTCHHI/If/'IZ




KOMIIEeTeHIUit IOCTHKEHUsI KOMIIETEHIIHH
n/n
1 |YHuBepcanbHbIC YK-1 YK -1.3
\AHanmu3upyeT 3ajady, Bbyiensis e€  OasoBblelpm 00paboTke WHpOpMALMU OTIUYAET
coctapistone. Onpesenser, UHTEpHOpeTupyeT H(akTel OT MHEHHH, HHTEpIpeTalui,
pamkupyer  uH(pOpMarmrio, TpedyeMyl  ISONCHOK, POpMUPYET COOCTBCHHBIC MHEHUS
[pEeLICHUsI TOCTABICHHOH 3a1a4uK M CY)KICHHUSI, apTYMEHTHPYET CBOU BBIBOJIBI
M TOUKY 3pEHUS
2 |O6menpodeccuonans |[OIK-2 OIIK-1.2
HBIE Crniocoben HCIIOJIb30BATh MaTeMaTUYECKHE,3HAET COBPEMECHHBIC MATEMATHYECKHE U
(busnueckue, (HU3UKO-XUMHUCCKUE, XUMHUUCCKUC/(DU3UKO-XUMHUCCKUEC METOJIbI JUTSt
METOIbl AUl pelieHus 3anad npodeccHoHanpHOMpemenus — 3aaa4  npodeccroHalbHOM
MCATCIIBHOCTHU JICATCIIBHOCTHU
OIIK - 2.2
Brnageer W UCHONBb3yeT COBPEMEHHbIC

MCTOABI H 0a3sl JaHHBIX Uil PEHICHUA

Bamad npoQeCcCHOHANBHOM eI TEIHHOCTH




OIIK - 2.3

[Ipumensier OCHOBHBIE
PKCIEpUMEHTANIbHBIE METOJbI
MCCIIeJOBAHUS (PU3UKO-XUMHYIECKUX

CBOICTB BCLICCTB, a4 TAKKC TCOPECTUYCCKHUC
BaKOHBbI €CTECTBECHHOHAYYHBIX IUCHUIIIINH

K pEIICHHIO IPAKTHIECKUX BOIPOCOB
XMMHYECKOH TEXHOIOTHH
IK-1 MK-1.3
CriocoOeH OCYIIECTBIATh KOHTPOJIh COOMIONeHI/leMOHCTPHPYET TOTOBHOCTh K OCBOCHHIO
TEXHOJIOTHYECKUX  I1apaMEeTpPOB B  MPEesax,HOBOTO 000pyOBaHUS " ero
YTBEPKICHHBIX TEXHOJOTHYECKAM PEriIaMeHTOM,PKCILTyaTalluH
[MpodeccronanbHble  [MPUHUMATh MEPbl [0 YCTPaHEHHIO MPUYUH,
BBI3BIBAIOIITUX OTKJIOHEHUE oT HOpM[IIK — 1.5
TEXHOJIOTHUECKOTO  PeriaMeHTa, o0ecneuuBarhCocoOeH  BBISABIAATE M YCTPAHATH
MOATOTOBKY TEXHOJIOTMYECKOTO OOOpPYHOBAHHA KOTKIOHEHHS OT PErIAMEHTHBIX PEKHMOB
MpPOBEPKE U PEMOHTY [pabOTBl  OCHOBHOTO  TEXHOJIOI'MYECKOTO
00OpyI0BaHUS
B pe3yabrarte ocBoeHHUsI y4eOHOH TMCHHUILIMHBI 00y4AIOUINTCS T0JIKEH:
3HATh yMeTh BJIa/IETH
OCHOBHBIE TIOHATHS U ompeneneHus | BoimensaTs TPUHIUTIBI n | HaBelkamm pemeHMs THIWYHBIX,
XMUMHYECKOH  TEXHOJIOTMH,  OCHOBBI | OCHOBHBIE Hanboyiee 4YacTo BCTPEYAIOLIMXCS
(hyHKIIMOHUPOBAHUS XUMUYECKUX HanpaBJIE€HUs TP OpPraHU3aIuu pOOIEMHBIX
IMPpONU3BOJICTB XUMHUYECKUX IPOU3BOJACTB CI/ITyaHI/Iﬁ B 00JIACTH XHUMHYECKOH
TCXHOJIOTUN
HaBblkaMu omnpeneneHust U pacyera
OCHOBHBIX ToKazaTesnen
TEXHOJIOTHYECKOTO  Tpolecca H|
aHanm3a 3¢ PEKTUBHOCTH
OcHoBuble  (akropbl, Biumsttone Ha | OlEHMBATH BIMSHUE pPA3IMUHBIX | TEXHOJOTMYECKUX IPOLECCOB
nokazareny 3 pexTHBHOCTH XUMHKO- | (DakTOpOB Ha TEXHOJIOTHYECKHN
TEXHOJIOTYECKOTO nporiecca u | mporuecc " OIIPEAENATh

XAMHYECKOTO TIPOM3BOJICTBA, a TaK e
METO/IMKY MX OTpeZIeNieHus (pacyera).

ONITUMAJIFHBIE TEXHOJIOTHYECKHE
rapaMeTpsl




apaMeTpsl paboTHI OCHOBHOTO | BBIOMpAaTh palMOHAIBHYIO CXEMYy | HaBBIKAMHU OIIPEACICHUS

000py0BaHHs M BO3MOXKHBIC MPUYUHBI | MPOU3BOACTBA 3agaHHOro | 3(deKTHBHON paboTh
OTKIIOHGHUsI ~ OT  TEXHOJIOTMYECKUX | MPOMYKTa. obopynoBaHus
apaMeTpoB

AHHOTAIIUA

padoyeii mporpaMMsbl TUCHUIIHMHBI
[Ipo1recchl ¥ anmapaThl XUMHYCCKON TEXHOJOTHH

1. O6mas TpynoemMkocTh (3.¢./ yac): 12/432.

2. MecTo TUCHUTIJIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Jucturumnaa «[Ipouecchl u anmaparsl XMMHYECKOH TEXHOJIOIMNY OTHOCHUTCS K 6a30Bo# yacTu Oyoka b.1.

3. Heapb u 3a7a4u H3yYeHUs TUCHHILTHHBI

Leanbio ocBOSHNUS TUCHMILIMHEL sIBIsieTcsl oOecrieueHre 0a30Boil MOAroTOBKU OakaiaBpoB B obnact «IIporeccos u
anmnapaTtoB XUMHYECKOH TEXHOJOTHMH» M TIPUMEHEHHUs IONYYCHHBIX 3HAHHH I NPaKTUYECKUX  PAcyeToOB H
KBATU()UIIMPOBaHHON IKCIUTyaTalli TEXHOJIOTHIECKOT0 000pyAOBaHHS.

3aaum npenogaBaHus AUCIUIUTHHEL

—  OCBOCHHE OCHOB T'MJPOMEXaHUYECKHUX U TeTJIO-MaCCOOOMEHHBIX IPOLIECCOB;

—  HCIONIb30BaHHE M3YYECHHBIX 3aKOHOMEPHOCTEH U1 peIleHHs  3aJa4: TEXHOJIOTHYECKOTO pacyeTa OCHOBHBIX
MPOLIECCOB U MX aNNapaTypHOro o(OpMIICHHS;

—  UCIIOJIb30BaHME IOJNYYEHHBIX 3HAHUM A MPaBWIBHOTO BbIOOpa ammapaTypHOro OOOPYIOBaHHS C YYETOM HX
CPaBHUTEIbHON XapaKTEPUCTUKU I10 TEXHOJIOTMYECKUM U 3KOHOMUYECKUM I10Ka3aTEIIsIM.

4. Conep:xanue TUCHUNITHHBI

HaumeHnoBanue
pa3nena Conep:xanue pa3aea
JTUCIHMIIIMHBI

OCHOBBI TEOPHH NEPEHOCAa KOJIMYECTBA JIBHXKEHHMS, TEIUIOTHI, Macchl. Knaccudukaims oCHOBHBIX
OO0ume cBeieHns: | IPOLECCOB XMMHUYECKOH TEXHOJIOTHH. Poib ¥ B3aMMOCBSI3b THIIOBBIX IPOIECCOB B XUMHUYECKOH
TexHonoruu. HempepbiBHBIE M nepuoiudeckue mporecchl. CTalMoHAapHbBIE M HECTAllMOHAPHBIE
npouecchl. Ilons ckopocTelt, TeMnepaTyp U KOHLIEHTPAIMH B CTAIMOHAPHBIX M HECTAI[MOHAPHBIX
npoueccax. Teopus sIBICHUH IepeHoca B CIDIOMIHBIX Cpellax - OCHOBAa aHAJIM3a M MOAEIHPOBAHUS
THUIIOBBIX TIPOIECCOB XMMHYECKOW TEeXHOJOTWH. [lepeHoc uMmysbca (KOJIMYECTBA BIIKCHHS),
TEIJIOTHI M MacChl. AHAJIOTHS 3THX IPOLECCOB. Mecto ¥ ponb  TEOPETHYECKUX U
OKCIIEPUMEHTAJIbHBIX UCCIIEJOBAaHUI B 33Ja4ax XUMHUYECKOH TexHoJornu. CHCTEeMHBIH MOAX0A K
M3y4YEHUIO U CO3JIaHUI0 HOBBIX MPOIIECCOB U ammaparoB. MccienoBanue MeXaHn3MOB IIPOLIECCOB Ha
Makpo- ¥ MHUKpOYpoBHsIX. OCHOBBI TE€OpPHH OOOONICHHBIX IMEpeMeHHbIX (Teopuu momobus). Ilo-
Jno0ue 1 aHaorusl GU3NUECKUX ABJICHUH U mpoueccoB. Teopemsl nmonobus. [lonyuenne ypaBHe HUH
C O000OIIEHHBIMU TEPEMEHHBIMH (KpUTEpHaNbHBIX ypaBHeHHH). [IpeoOpazoBanue mudde-
PEHIMATbHBIX YPaBHEHHUH IepeHoca B ypaBHEHHE 0000mieHHoro Buia. O000IeHHbIE IepeMEHHbIE
(xpuTepnu 1o100M): ONMpeeIIoNne, onpenessieMble M X (GU3MYecKuii cMbIcil. Vcnonb30Banne
KpPUTEpHEB NOJ00Us U1 00pabOTKH 1 0000IICHUS SKCIIEPUMEHTATbHBIX JaHHBIX.

Tuapocratuka u | OOmMe BONPOCH NPUKIATHONW THIpoMexaHukH. [IpencraBieHne 0 JKHUAKOCTAX KaK O CIUIONIHBIX
ruapoanHamMuka | cpefax. [lonarue o peanbHOM M upeanbHOW kuAKOCTAX. Cunbl, AeHCTBYROIUE Ma KUIKOCTE.
I'mapocraruka. [luddepenumansuple ypaBHeHHs paBHOBecusi Oiiepa. OCHOBHOE YypaBHEHHE
THIPOCTATUKU U €0 NpaKTHUeCKue mpunoxkenus. Cuiia 1aBlIeHUs Ha JTHO U CTEHKH COCYMOB.

OCHOBHBIE ypaBHEHHS IBIDKEHHS KUAKOCTEH M THAPOAWHAMHIYECKas CTPYKTypa HoToka. Pacxon
XKUAKOCTU U rasa. IloHsATHE O I'MAPABIMYECKOM PAaJUyce U HKBUBAJIEHTHOM AuaMmeTpe. PesxuMbl
JBHKEeHUsS Bsizko xkuakoctu. Kpurepuii Pelinonbica. PacnpeneneHue ckopoctet M pacxon
KHJIKOCTH TIPH YCTaHOBHBIIEMCS JJAMHHAPHOM TOTOKe. CpenHsas MaKCUMalIbHasg CKOPOCTh MOTOKA.
HexoTtopsle xapakTepHCTUKN TYpOYJIEHTHOT'O MOTOKA, THAPOANHAMUYECKHHA MOTPAaHWYHBIN CIIOH.
YpaBHeHHE HEPa3phIBHOCTH (CIUIOMHOCTH) moToka. uddepeHnuanbHoe ypaBHEHHE JBIKESHUS




Olinepa. VYpaBHeHue bepHymnu [ uAeanbHbIX U pealbHBbIX >KuUAKocTed. Ilpaktuueckue
NpWIOKEHUsT ypaBHeHHs bepHymin. ['mapaBmmdeckoe CONPOTHUBICHHE TpPYOOIPOBOAOB U
anmapaToB. IloTtepn naBneHus Ha TPEHHE U MECTHBIC CONIPOTHUBICHUS M MX pacdeT. OcoOeHHOCTH
TCUCHHs] HEHBIOTOHOBCKHX JKUAKOCTEH M OMpeeNieHne MoTeph Hamopa Uil HuX. [ mapaBindeckoe
COIPOTHBJICHHUE TUIIOBBIX TEIUIO- M MACCOOOMEHHBIX aIllaparoB. Pacdyer onTHManbHOTO NaBlIeHUS
TpyOOIIpOBOAOB. DKOHOMHYIECKH ONTHMAalbHAs CKOPOCTh HMOTOKA. [IBMKCHHE Tesla B CIUIOIIHOM
cpene. CompoTHBIIEHNE IBIKCHUIO Tela IPH PAa3IHIHBIX THAPOIMHAMUYECKUX pexnMax. OCHOBBI
TEOpUH ocaxJeHus. Pacuer CKOpOCTH CBOOOJHOTO M CTECHEHHOT'O IBMIKEHUSI YacTHIl B II0JIC
JeWcTBHSI MaccoBbIX cuil. OOTekaHHe TeNl MOTOKOM. TeuyeHHWe KHMIKOCTEH depe3 HETO/BH)KHBIC
3€pHHUCTBIE CJIOM U TOPUCTBIE MEPEropoJKH. 3HAUCHHE TUAPOJUHAMUKU 3EPHUCTHIX CIIOEB B
mporieccax XUMH4eckoil TexHonoruu. OCHOBHBIE XapaKTepUCTHKM JTHX cijoeB. Pacuer
THPABINYECKOTO0 COMPOTUBIEHUS clos. I'MaponinHaMMKa TICEBIAOOKIDKEHHBIX —(KUIAIINX)
3epHUCTBIX cloeB. OCHOBHBIE XapaKTEPUCTHKH IICEBJOOXKUKEHHOTO COCTOSIHUSA  CJOS.
I'uppaBanueckoHe conpoTuBiIeHue. PacyeT ckopocTell ICeBIOOKUKEHMSL.

Pa3nenenne
KUKUX u
ra3oBbIX
HEOTHOPOAHBIX
CHCTEM

Knaccudukanus n OCHOBHBIC XapaKTEPHCTHKH HEOAHOPOAHBIX cucTeM. OCHOBHBIE CHOCOOBI
paszeneHuss M HMX JKoJormdeckoe 3HadeHue. Kiaccmdukanus, TPUHIMIBI BBIOOpa M OICHKA
3((eKTUBHOCTH METOHOB pasneneHus. PaszneneHme B mosne cmn TsokecTH. OcaxaeHue u
orcrauBanue. KoHcTpykumm ocaguteneil. Pacuer uxX OCHOBHBIX pa3MepoB. Paznenenue mnop
JEWCTBHEM CHJI pa3HOCTH AaBieHus. PUIbTpPyIOMKE Meperopoaku. Bumel ocagkoB (CxmkaeMble U
Hecxmkaemble). CKopocTh (DMIBTPOBAHUA M €€ 3aBHCUMOCTh OT TIeperiasia JaBICHUs, TEMIepaTyp
U CcTpyKTyphl ocanka. [IpombiBka ocankoB. CkopocTh mpombIBKH. Knaccupukanuss U 0OCHOBHbIE
TUNB! QUIBTpOBaNbHON anmapaTypbl. OUIBTPEl NEPHOANYECKOTO U HENPEPHIBHOTO JEHCTBUS LIS
paznenenus cycneHsuil. ONTHMHU3aIHMs TPOJODKUTEIBHOCTH IUKIa GunbTpoBanus. GUIbTPHI 11
OYKCTKH I'a30B OT mbuieil. OCHOBHI pacyera (GUIBTPOB.

Pa3nenenue B mone LEHTpOOEXKHBIX cuil. lleHTpoOexxHOe OTCTaMBaHME U LEHTPOOEKHOE
¢unpTpoBanre. OYnCTKAa Ta30B OT IBUIM B IMKJIOHAaX. Pa3geneHue cycrneH3Wd M SMYJbCHH B
rugpouukinonax. Beibop mmkioHa. Pakrop paznenenus. Kmaccudmkanums nentpudyr. Llenrpu-
¢yru GUIBTPYIOIIME M OTCTOMHBIE NMEPUOIMIECKOTO M HENPEPHIBHOrO AeiicTBUs. CBEpXUEHTPHU-
¢yru. Cemapatopsl. PacueT Nmpou3BOANTEIBHOCTH LCHTPU(GYTH U ONpEACICHHE Pacxoga SHEPTHH
Ha neHTpudyruposanue. O4nNCTKA ra30B M pa3/iesIeHHE a’po30Jieil B IEKTPOCTATHUECKOM IIOJIE.
@uznveckrue OCHOBHI MpoIiecca. YCTPOMCTBO 3IeKTPoGHIbTPOB. MOKpas O4YHMCTKA 3aIbIIEHHBIX
ra3oB. KOHCTpyKTHUBHBIE TUIIBI MOKPHBIX NBUICYIOBUTENEH (Haca o4uHbIe, IEHHbIE, CTPYIHBIE U 1p.).
WuTencudukarms IIPOLIECCOB pasneneHus HEOJHOPOIHBIX CHUCTEM u TEHICHIMU
COBEPUICHCTBOBAHMUSI UX aNnapaTypHOro oGpopMIIeHHsI.

IlepememuBanue
B KHJKHX cpeaax

TexHudeckue CHOCOOBI MONYYEHHS OJKMIKMX M Ta30BbIX HEOJHOPOJHBIX CHCTEM. Bujpl
nepeMerinBanus. D(PPEKTUBHOCTh W WUHTEHCUBHOCTH IEPEMEIIMBAHUS M METOABI MX OLCHKH.
I'upoauHamMuueckue CTpYKTYphl IOTOKOB B allaparax ¢ nepeMelinBadueM. Pacyer MOITHOCTH Ha
MeXaHH4YecKoe NnepeMemunBanie. KOHCTPYKIIMM MEIIaIoK, UX XapaKTepHUCTHKH, BHIOOp M obiacTu
npuMeHeHus. IIHeBMaTHueckoe mnepememmBanue, OmnpeneneHue JlaBneHuss W pacxoja rasa.
HupkynsunonHoe M Ap. BuAbl nepeMemmBaHus. OCHOBHbBIE ITyTH MHTEHCHU(HKAIIMH IIPOIECCOB
IepeMEIIUBaHUs B )KUIKHUX Cpefax.

[epememenne Knaccudukanus nHacocoB (oObeMHBble, nuHamMH4eckue). OCHOBHBIE TapaMeTphl: IPOW3BOJM-

JKHIKOCTeH TENIBHOCTH, JIaBJICHHE, PACXO0J MOIIHOCTH, K.I.J. PaboTa Hacoca Ha ceTh, pabouas Touka. [lyck u
ocraHoBKka Hacoca. CpaBHUTEIBbHBIE XapAKTEPUCTUKH OCHOBHBIX THIIOB HACOCOB M 0O0JACTH HMX
npuMeHeHus. Bribop Hacoca. KoncTpykimm HacocoB. IlopiiHeBwle, IEHTpOOEXKHbBIE, OCEBEIE,
HIecTepeHyaTsle, BUHTOBBIC U JIP.

Cxartne u | [IpyHIMn nedcTBus M KiacCU(UKALMs MAIIUH Ui CKaTHsi U repeMenieHus: ra3oB. CreneHb

nepeMenieHue cxarus.  MuHgukatopHas — gumarpamMma.  OOBeMHBIM  K.JILJ. W TPOU3BOIUTEIIBHOCTB.

ra3oB MHoroctyneruaToe cxatue. IIyck u ocTaHoBKa MamuHbL. KOHCTpYKIMH MalIMH: MOPIIHEBEIE,
[IEHTPOOEKHBIE, OCEBBIE, CTPYHHBIE M Ap. CPAaBHHUTENbHAS XapaKTepUCTHKAa MAIIWH I CHKATUSI
ra3oB ¥ 00J1acTH MX NpUMeHeHHs. BeI00p KOHCTPYKTHBHOTO THIIA MAIIHH.

TenoBble OCHOBHBIE TEOpHM TMepelaud Teruia. 3HaueHHWe Ipolecca TemiooOMeHa B XHMHYECKOH

MPOLECChI u | npomblieHHocTH. CTaluoHapHBI M HECTALlMOHApHBIN nepeHoc Temia. OCHOBHBbIE MOHATUS U

annaparsl orpezielieHus (TeMIlepaTypHOe TMoJe, TPaJUeHT TEMIIepaTyphl, TEIUIOBOH IMOTOK). MexaHW3MbI

nepeHoca Teria (TeIUIONPOBOIHOCTh, KOHBEKIUS, H3ITydeHuUe). [[pUHIIUITBI COCTABICHHUS TEILIOBBIX
OamancoB. TemmonpoBoAHOCTh. TeEIIONPOBOAHOCTE H  TEMIIEPATYpPOIPOBOIHOCTh  TBEPJBIX
MaTepHaloB, KHUIKoCcTeH u ra3o. AuddepeHnunansnoe ypaBHeHHE TEIIOMPOBOIHOCTH (YpaBHEHUE
®ypbe). TermIonpoBOJHOCTh IIOCKUX M IWIMHAPUISCKHX CTEHOK (OJHO- U MHOTOCIONHBIX) IpH
YCTaHOBHUBILIEMCS TETUIOBOM MTOTOKE.

KonBektuBHblil mnepeHoc Ttemuia. EcrecTBeHHass W BbIHYXJACHHAas KOHBEKLMs. YpaBHEHUE
TermnooTaadd. KoaduimeHT TerooTnaun U IBIXKymas cuia. MexaHn3Mbl TPOAO0JIHHOTO U TO-
MIEPEYHOT0 KOHBEKTHBHOTO MEPEHOCa B JJAMUHAPHOM MU TYpOYJICHTHOM IMOTOKaX. B3amMocCBs3b
npoduned TemmepaTyp W CKOPOCTeH B MOTOKax. TerioBod morpaHnyHbd cioh. Juddepennu-




aIbHOE ypaBHECHHE IepeHoca Teruia B notoke (ypaBrenue Dypwe-Kupxroda). [IpeodbpazoBanue
muddepernmuansHoro ypaBHeHus: @ypre-Kupxroda ¢ momydeHrnem 0OOOIICHHBIX TEpEMEHHBIX
(kputepueB TeTuIOBOro 1oa00us). OCHOBHBIE KPUTEPHH TEIIOBOTO MOAOOMS M WX (HU3MUSCKHA
cMmbicn. OOmuit BUA ypaBHEHUH CBSI3M MEXKIY Oe3pa3MEepHBIMH IIEPEMEHHBIMHU ISl TETUIOOTIAYN
06e3 W3MEHEHWS arperaTHOrO COCTOSIHHS TeIuloHocuTened. Temnoornada TpH BBEIHYXICHHOM
(TypOyneHTHBII W JaMHHAPHBIA pPEKUMBI) W CBOOOJHOM JIBIKCHHH TEIUIOHOCHUTEJICH.
TenmooTnaya mpw IDJICHOYHOM TEYCHHWH TeIUloHocuTenedl. Termootnada TpH  ABWKCHHUN
TEIUIOHOCHUTEJICH uepe3 3CPHUCTHIC CIOW. TemnooTnada Mpu W3MEHCHHH arperaTHOrO COCTOSHHS
TEIUIOHOCHUTEJICH: KAUTICHUHU KUIKOCTEH U KOHICHCAITUH Tapa.

Jlyuucteiii TeruiooomMen. dusudeckue ocHOBBI. COBMECTHBIN MEPEHOC Tiejia KOHBEKIIMEH
n  u3nydeHueM. Pacuer TemmoBod wm3onsumu. Terutomepenaua. OCHOBHOE — ypaBHEHHE
terutonepenaud. Koagouunenr reronepenaun. Ces3b Mexxay koadduimeHToM Terionepenayn u
KOX(pQUIMEHTaMH  TEIUIOOTHAYu.  PacmpeneneHue  TeMIlepaTyp  BAOJbL  MTOBEPXHOCTH
Teronepenaun. JBmwKymias cuia mporecca (CpeaHss pa3HOCTh TEMIIEpaTyp TEIIOHOCHUTENEH).
B3anMHOe HampaBiieHHE ABIKCHHS TEIUIOHOCUTENEH (IIPSMOTOK, IPOTUBOTOK, CMEIIAHHBIN TOK U
MIEPEKPECTHRIA TOK), €r0 ONTHMAaJbHBIA BHIOOp M BIMSIHHE HA CPEIHIOID PA3HOCTH TEMIIEPATyp.
Brusare THOPONMHAMHYIECKOH CTPYKTYpHI HOTOKOB Ha CPENHIOI IBIDKYIIYIO CHITy IIpolecca
TEIUIOTICPEIaUH.

[onsTne o HecTalMOHAPHOM Tporecce mepeHoca Temta. OCHOBBI pacueTa Terrlonepeaadn B
HecTallMoOHapHBIX mpoueccax. OnpesieneHre BpeMeHH, HEOOXOAWMOIo Mjisi HarpeBaHusl |
OXJIaXJIEHUsI TEIUIOHOCUTENEH 10 3aJaHHOM Temmeparypbl. OmpesneneHue MOBEPXHOCTH TEIJo-
nepenayd Ipu NEPEeMEHHOM 3HA4YCHUHM Kod(dHIMeHTa Teruionepenaun (rpaduueckoe UHTETrpH-
poBanue auddepeHHaIbHOr0 ypaBHEHUs Teruionepeaayn). Temooraaya Npyu HenoCpeICTBEH HOM
CONIPUKOCHOBEHHUH TeIUIOHOcHUTeNel. MaremaTHyeckie MOJENH IPOIEcCOB IEepeHoca TeIla B
TEIUIOOOMEHHOU ammapaType. Kiaccudukanus TpOMBIIUIEHHBIX CIOCOOOB TOABOAAa M OTBOJA
Teruia. TpeOoBaHUA, MPEIBbABIIEMBIC K TEIUIOHOCHUTEISIM, UX CPAaBHHUTEIBHBIC XapaKTEPUCTUKU U
obmacti mpumeHeHus. OnpeneneHne TpebyeMoro pacxoja TeruroHocuteneid. O0orpeB BOISIHBIM
mapoM W TapaMU BBICOKOTEMIIEPAaTypHBIX opraHuueckux TtemioHocuteneit (BOT), Bomoit u
IPYTAMH KUIKOCTSAMH; CXEMBI YCTaHOBOK. HarpeBaHue TOmMOYHBIMH ra3amu. lcmons3oBaHme
TEXHOJIOTHYECKAX M OTXOIIINX Ta30B B KadecTBe TerutoHocutenell. CrocoObl HarpeBaHUs
IeKTpUYeCKMM TokoM. OTBOJ Temia BOJOW, BO3MYyXOM M HU3KOTEMIIEpaTypHBIMU
TCIIJIOHOCUTCIISIMHU. BO}IOO60pOTHLI€ IUKIIBI XUMUYECKUX IMMPOU3BOJICTB.

Konnencanus mapoB. Pacuer konaeHcatopoB mnapoB. IloBepxHocTHBIE KOHAeHcaTopbl. ba-
pOMeTpHYeCKUE KOHJICHCATOPHI.

Beinapupanue

Ha3naueHne M TeXHHWYECKHE METOMAbI BbIMAapHBaHUA. BrlmapuBaHue moJ BakyymoM. Teruiora
caMOHMCIapeHus. MarepHuanbHblii U TEIUIOBOM OanaHChl. Pacder (H3UKO-XMMHYCCKHX KOHCTAHT.
OO6mrast u mose3Hast pa3HOCTh TeMIlepaTyp. PacueT moBepxHOCTH Tperomeii kamepsl. OnpeneneHne
pacxoja TperoIlero napa M OXJAXJIAlIleld BOABI B BaKyyM-BbIIApHOM ammaparte. Mertonsl
HNOBBIIIEHUs] JKOHOMHYHOCTH TpoLlecca BbIMAapuBaHUSA. MHOTOKOPIYCHOE  BBIIAPUBAHUE.
BrinapuBanue ¢ TepMOKOMIIpECCHEW BTOPUYHOrO Mapa. JKcTpa-nap. MarepualibHblil U TEII0BOM
6ayaHCHl MHOTOKOPITYCHOH BBIIIAPHOW YCTaHOBKH. PacmpeiesnieHre TemoBoi Harpy3Ky U MOJIC3HOH
pasHOCTH TeMIepaTyp Mo KopiycaMm (ammapartaM). Pacuer MHOTOKOPITYCHBIX YCTAHOBOK METOIIOM
MOCJIEeI0BAaTENbHBIX NMpuOmmkeHnit. Vcnons3zoBanne DBM mpu pacdere BBIMAPHBIX YCTAaHOBOK U
ONTUMAJIBHBIX YCIOBHUH HMX paboThl. TEeXHMKO-3KOHOMHYECKas ONTHMM3ALMsA YHCIAa KOPITyCOB
BBIIIAPHOM YCTaHOBKHU.

Brmmapusle ammapatsl. Kiaccudukaiyss M OCHOBHBIE KOHCTPYKTHBHBIE THIBI. Ammapartel ¢
€CTECTBEHHONM W INPUHYIUTENBHON LUPKyJsnued pacrBopa. IlneHounsle anmapatel. Poropnble
anmapatbl. AnmapaTsl ¢ MOTPY)KEHHBIMH TopenkaMmu. CpaBHHUTENbHAs XapaKTepUCTHKAa WM INPHH-
IIUITBI BBIOOPA KOHCTPYKIMHU BBIIAPHBIX AIIapaToB.

OcHOBBI
Maccomneperayn

Mecro n posp MaccooOMeHa B XUMHYeCKOW TexHonormu. Knaccudukamms m mx oOmas
xapakrepuctruka. COBpeMeHHas PoJib 3THX MPOILIECCOB B 33/1a4ax OKpyskaromiei cpensl. OCHOBHBIC
Teopuu Macconepeaadn. CTaTHka MaccOOOMEHHBIX IpomneccoB. CriocoOb! BRIPAXKEHHS COCTaBa (as.
3akonsl (asoBoro paBHOBecus. KoadouimeHnr pacnpenenenus. MarepuanbHbld OanaHc U
ypaBHeHHe pabouei nuHMM. HampaBieHue mnporieccoB MaccolepeHoca M UX O0OpaTUMOCTb.
Kunernka maccooOMeHHbIX mponeccoB. OCHOBHbIE NOHATHS. MeXaHHM3MBI MEpEeHOCAa MAacChl.
Monexynsapras nuddys3us. 3akoHs! nupdy3mn (3akoHbl Puka). KosahhumeHTs MOIeKyIIpHOH
muddysun. JuddepenimaasHoe ypaBHEHHE TIEPEHOCa Macchl B MOToke. TypOyneHTHas Tuddy3us.
Juddy3nonnsni morpaHUYHBIA ciioi. TeopeTwueckue MOAETH IMEPEHOCa MAacChl (IICHOYHAs,
MOTPAaHNYHOTO CJIOSI, TOBEPXHOCTH OOHOBIICHUS U JIP. ).

YpaBaenue maccootnaun. Koaddumentsr maccoornaun. JBmxymmas cuima mporecca.
IIpeobpazoBanne nuddepeHITnanbHOTO YpaBHEHHS TIEPEHOCAa MACChl U MOJIydeHHe 00O0OIIEHHBIX
nepeMeHHbIX. OcHOBHBIE KpuTepuH TU(QY3HOHHOrO 1monodus U ux Qusndeckuii cMpicia. 0600-
LIEHHOE ypaBHEHHE MACCOOTAAYH.




Macconepenada. OcHoBHOe ypaBHeHHE Macconepenadd. Koad¢uunentsl Maccomepenaun u HX
BbIpakeHUs. CBS3b MEXIy KOdPPHUIIMEHTAMH Maccomepenayd u Kodd(HUIueHTaMHu MacCOOTIauH.
CpenHsis IBIKyIIas Cuila Ipoliecca Maccolepenadd. BiusHue ruapoanHaMUYecKOd CTPYKTYpBI
NOTOKOB Ha BEIMYMHY CpeIHEH NBIDKYLICH CHIIBI Maccolepenadd. AHaJIOTHS MEXIy MpoLeccaMu
TEIUTO- ¥ MaccollepeHoca B XUMHYIEeCcKoH anmaparype. OOmme MeTo sl MHTeHCH(HUKAIINN IIporecca
Maccomepenaud. Poiab W 3HaueHWe TUAPOOMHAMHUKH Ipouecca. [IpHMHIMOBI IOCTPOCHUS
MaTeMaTHYECKUX MoJieNieii MaccooOMeHHBIX mporeccoB. OCOOSHHOCTH Maccolepeiadr B CHCTEMax
c TBepmoi dazoil. dusmyueckue MOJETM M MEXaHU3MBI IepeHoca B TBEPIBIX Tenax. Pacuer
CKOPOCTH TpoIiecca W OINpelelieHHe ero JUMUTHpYromeid craanu. CrnocoObl MHTEHCH(UKALUU
MaccoIepe/iaun B CHCTEMax ¢ TBepaoi (a3oi.

OcHOBBI pacuera
MAacco00MEeHHBIX
anmnaparoB

OcCHOBBI pacueTa MaccOOOMEHHBIX ammaparoB. HempepbIBHBIM M CTYNEHYaThI KOHTakT (a3 B
MaccooOMeHHBIX ammaparax. Pacyer paboueil BBICOTHI MaCCOOOMEHHBIX aIlllapaToB. ATIapaThl ¢
HENpephIBHBIM KOHTakToM (a3 (HacamouHble, IUieHO4YHbIe). Uuncino enunumi mepeHoca. Bricora
ennHuL nepeHoca. CriocoObl pacdeTa 4ucia eIUHHMI MepeHoca: rpaduueckoe MHTEr pUpOBaHUE,
AHATUTHYECKUHA pacdeT. AmmapaTsl cO CTYNEHYaTHIM KOHTakToM Qa3 (Tapempdatbie). CTymneHb
W3MEHECHUs KOHIEHTpaImu (Teopermdeckas tapenka). Kosddunuent odoramenus. Koadduiuent
MOJIE3HOTO JCHCTBHS KOJIOHHOTO ammapaTta. Kunetmueckas kpuBasi. ['padoaHamuTHIecKuil pacdyer
yycina Tapenok. Pacder amamerpa MaccOOOMEHHBIX almaparoB. PasmudHbIe THIPOIMHAMHYECKHE
pPeXUMBI pabOTHI HACAJOYHBIX W TapelbdyaThIX amnmapaTtoB. BriOop paboueil u IpenensHO
JOIMYCTUMOH CKOPOCTH JBW)KEHHMS CIUIOmHOW (a3pl. OCHOBHBIE TyTH WHTEHCH(UKAINN
MacCOOOMEHHBIX POLIECCOB cO CBOOOIHON IpaHuLeH paszena ¢a3.

AOcopouus

XapakTepucTuka Tpolecca M 00JacTH ero mnpuMmeHeHus. BrpiOop abcopOenra. duzmyeckas
abcopOums u abcopOIMs, CONPOBOXKAaeMas XUMHUYECKOH peakuueld. PaBHoBecue Mexay ¢azamu.
BrusiHue Temnepatypsl U JaBlieHUs] Ha paBHOBecHe. MarepualibHblil OallaHc U ypaBHeHUe pabodeit
JUHUU. YOeNnbHBIH pacxo] aacopOeHTa, ero MUHUMAajJbHOE M HKOHOMMYECKH ONTHMAJIBHOE
3HayeHue. TeruioBol OanaHc mpoliecca HeM30TepMHUYECKoW abcopOiwu. MeTonsl OTBOAA TeIlIa.
MHuorokomIoHeHTHas abcopOuus. MaremaTudeckass MOJENb Ipoliecca abcopOLUK B HACATOYHOM
anmapate. Jlecopbums u cmocoObl ee mposeneHus. [IpuHOIMOHMAIbHBIE CXEMbl aOCOPOIMOHHO-
JIECOPOLIMOHHBIX ycTaHOBOK. AGcopOepsl. Knaccuduxanust. [Inenounbsie 1 HacagouHbIe KOJOHHBI;
BUJBI HACAJOK, MX XapaKTEPUCTUKH W IPUHLIHUMBI BBIOOPA; OCHOBHBIE KOHCTPYKIHH TapesioK
(xonmayukoBBIe, KIAlaHHbIC, CHUTYAThle, MPOBAJBHBIC, C OJHOHANPABICHHBIM [BIDKCHHEM (a3 U
ap.). AbcopOepsl ¢ pa3OpbIrHBaHNEM >KUIKOCTH. CpaBHHTENbHAS XapaKTEPUCTHKAa M 00IacTH
MPUMEHEHHUS amlNapaToB PazIMYHBIX KOHCTPYKIMHA. OCHOBHBIE TEHACHIIMH UX COBEPIICHCTBOBA-
Hus. [IpuHIMITEL BBIOOPA KOHTAKTHBIX YCTPONCTB M ONTHMAJIBHBIX PEXKUMOB HX pabOThI.

Ileperonka "
pexTuguKanus

XapakTepucTHKa MPOLECCOB NUCTHIUISIMU U PEKTH(GUKALMHA U UX UCIIOJIb30BAaHHE B XMMUYECKON
npoMbInUIeHHOCTH. [lpocTas M (pakuvoHHas AUCTHULANMA. PaBHOBecME MeEXIy MNapoM U
JKUAKOCTBI0. MarepualibHbIi OallaHC MPOCTOW TeperoHku. Pacder BBIXOJa MPOAYKTa M €ro
cpenHero cocrasa. Ileperonka noj BakyymoMm. MosekyisipHas JUCTHUISILMS U €€ alnaparypHoe
opopmierne. JMCTIIUISINKA B TOKE BOJISHOIO MMapa WIM HWHEPTHOTO ra3a. MarepuaibHBIM U
TerioBoi Oananckl. Ornpenenenne TeMneparypsl IMCTUILISIIAY U pacXo/a BOSIHOTO Tapa.
Pextudukamms. Pusmyeckne OCHOBBI PEKTH(HUKAIMOHHBIX ITporieccoB. CXeMbl yCTaHOBOK ISt
HETIPEPHIBHOM M IEPHUOANYECKOW peKTH(UKAIMN OHMHAPHBIX M MHOTOKOMIIOHEHTHBIX CMECEH.
MatepuanbHplii OanaHC HENPEPHIBHON pEKTH(PHUKANUKA OWHAPHBIX CMeced. YpaBHCHHE IIMHUI
M3MEHEHHs1 paboumx KoHIeHTpanuid. OmnpeaeneHrne MHUHAMaIbHOTO W padodero (hIerMoBOro
gucna. TeruoBoit Oamanc. OrmpeneneHue pacxolia TPErOIIer0 TMapa W OXJAKIAIONIeH BOJBIL.
TexHUKO-IKOHOMHYECKasi ONTHMHU3AIIMs BEIOOpa (DIerMOBOT0 Yucia (3aBUCUMOCTh MEXK]Y YHCIOM
(hiIerMBl, pacxoI0M TPEIOIICTO Mapa, OXJIAXKJAIOIIeH BOJBI, MPOU3BOAUTENIFHOCTEI0 I OCHOBHBIMHU
pasmepamu ammapata). MaTeMmaTHueckass MOJENb IIpoliecca HEMPEepPBIBHOW peKTU(UKAINM B
TapenpyaToM  anmapate. [lepuojguyeckas pekTudHKauus OWHApHBIX cMecedl. BapuaHThl
IIPOBEJICHUS IIpoLiecca MPU NIEPEMEHHOM U IIOCTOSIHHOM COCTaBe NUCTHILIATA. IIpuHIMIEl aHanu3a
M pacuera pPEeKTU(PHUKAINM MHOTOKOMIIOHEHTHBIX CMeceil. OKCTpakTHBHash M a3€0TPOIHAS
pextuduranyst. PU3NKO-XMMUYECKHE OCHOBBI 3THX MpoleccoB. Paznenenne cMeceill ¢ OIM3KMMHU
TEeMIlepaTypaMH KHIICHHS W a3€0TPONHBIX cMecedl. [loHsATHE 0 coneBol peKTU(UKAIHH.
Hcnonp3oBaHue HU3KHUX TeMIEparyp Uil pa3felieHHs @apora3oBbIX M Ta30BBIX CMeECEH.
Pextudukamms sxupkoro Bosnyxa. OCOOEHHOCTH KOHCTPYKTHBHOTO O(MOPMIICHHUSI PEKTHU(HKA-
LIMOHHBIX alapaToB U yCTaHOBOK.

IKCcTpakuus

OKkcTpakiys. XapakTepHCTHKa Ipoliecca M 00JIacTH ero npuMeHeHHs. PHu3ndeckue OCHOBBI U
IIPUHIIUTIBI BBIGOpa OKCTparcHra. Ddusznueckas OKCTpaKIusd W OSKCTPAKIHA, COIPOBOXIAACMasd
XUMUYECKOH peakuueil. YCJIOBHsS paBHOBECHsS Ml CHUCTEM C Pa3iMYHOM B3aUMHOW pac-
TBOPUMOCTBIO. MaTepuanbHbiii Oananc. OnpeneneHne pacxoaa skcrparenTa. OgHocTyneHUaTas u
MHOT'OCTYIICHYaTass MPOTHBOTOYHAS 3KCTpakmus. [ 'padoaHamuTHdecKWii pacueT MPOTHBOTOYHON
MHOTOCTYNEHYAaTOH JKCTpakuuu. Maremarndyeckas MOJeNb Ipolecca JKCTPaKkiUyd B amnmapare
KOJIOHHOTO TUNAa. MeTO bl pereHepaliii AKCTpareHToB. DKcTpakTopsl. Kitaccudukarysi, ocHOBHbIE




KOHCTPYKTUBHBIC THITBI ( CMEECUTEIHHO-OTCTONHBIC, KOJOHHBIC, C IIOABOJOM JHEPTHH U Jp.).
CpaBHHTENBHBIE XAPAaKTEPUCTHKA W BHIOOpP THIIA ammapara. lIyTH COBEpIIEHCTBOBAHUS HX
KOHCTPYKIMH. PacueT OCHOBHBIX pa3MepOB 3KCTPAKTOPOB.

AncopOumst

AncopOiusa. XapakTepucTuka mporecca H 00JIacTH €ro IPUMEHEHHUS UIA Pa3feleHus U’
BBIZICTICHUSI BEILIECTB U3 TA30BbIX, APOTA30BBIX U KHUIKUX cMecei. IIpoMBIIIIeHHbIE aqCcOPOCHTHI,
MX OCHOBHBIE CBOWMCTBA M 00JacTH NpuMeHeHHs1. OCHOBHBIE MOJIENIN PAaBHOBECHS NP aJCOPOLIUH.
M3otepma anmcopbumn. TemmoBoit  sddexr ancopbmmm. Hemsorepmudeckas —ancopOIHs.
MatepuanbHelii O6amanc amcopbunu. JlmHaMudeckass akTUBHOCTH ancopOeHTa. DopMupoBaHHE U
MIEPEeHOC KOHIIEHTPAIMOHHOTO ()pOHTA, 30HA MAacCOIepeiaun, BPEeMsl 3alllUTHOTO JICHCTBUS CIIOA.
[Iytn wmHTeHCH]UKAMK aaCOPOLMOHHBIX NpoleccoB. Maremarnyeckas MOJENb Ipolecca aj-
copOIMK B 3epHUCTOM clloe ajcopOeHTa. MeToanKa pacdera annaparoB C HETOABM)KHBIM CIIOEM
ancopOenra. JlecopOuus, cmocoObl ee mpoBeneHus. AncopOepbl. Kiaccudukarms u oOuiue
NPUHLOUIBL  YCTPOWCTBA. ANMaparsl C HENOABWXKHBIM M B3BEIIAHHBM CIIOEM, C IUIOTHBIM
JBIDKyIIeMcs cinoeM. CpaBHUTENIbHBIE XapaKTEepUCTHUKM W TPUHLMIBI BHIOOpa THIA ammapara.
TeHOEHIIMM COBEPIICHCTBOBAHUS aACOPOIMOHHOW ammaparypsl. [IpHHIMMHANBHBIE CXEMBI
a7CcOpOIIMOHHO-IECOPOIIMOHHBIX YCTaHOBOK.

Wonnsrii oOMeH. XapaKTepHUCTHKA TIpoliecca W O0JIaCTH ero mpuMeHeHHs. VIOHHpIe MaTepualbl,
Kiaccu(uKamnys, OCHOBHBIE CBOMCTBA M 0071aCTH NPUMEHEHHSI.

MeTtoasl
KPHUCTAIM3AUMHA
U HX
Kaaccupukanus

Kpucrammuzanus ¢ oxnaxJeHHEM pacTBOpa WM PACIUIaBa, C YAAJICHHEM YacTH PAaCTBOPUTENS U3
pacTBOpa, KOMOWHHMpOBaHHBIE MeTOAbl. CIIOCOOBI OXJAaXKIEHHS pacTBOPOB (Uepe3 CTEHKY,
HCTIapUTEIbHOE 10J] BakyyMoM). OCHOBBI KMHETHKH Kpuctamimzamud. CkopocTn oOpa3oBaHus U
pocTa KpHCTalIoB. BiusHue yClIoBUI KpUCTAIIM3alMK HAa CKOPOCTh MPOLecca U XapaKTePUCTUKH
KpPHCTAJUIOB. MeToanka pacuera KpuctamiuzatopoB. [lytd wuHTeHcudukanum mporecca.
CpaBHMTENBHBIE XapaKTEPUCTUKH M 00JaCTH NPUMEHEHHUS KPUCTAJUIM3aTOPOB Pa3IMYHBIX
KOHCTPYKIIMi1; OCHOBHBIE ITPUHIIMIBI UX BEIOOpA U TEHJICHIIMH COBEPIICHCTBOBAHHS KOHCTPYKIIUH.

Cymka

Cymka. OOmas XapakTepHCTHKa Impolecca W obOisacth ero mnpuMeHeHus. COCTOSHHE BBI-
CyIIMBaeMbIX MaTepuajoB. PaBHOBecHas © CBOOOJHAs BJIAXHOCTh. METOMBI  CYIIKH
(KoHBeKTHMBHAs, KOHTaKTHasd, crenuambHble ). KoHBekTmBHas cymka. CraTuka mporecca.
XapaKTepuCTUKHU BIAKHOTO Bo3ayxa. JumarpamMmma Y-X COCTOSHUS BIIaKHOTO BO3AyXa (AHarpamma
Pam3una). MatepuansHblii W TEIUIOBOW OamaHCHl. YAeNbHBIC pPAacXoAbl BO3AyXa M TeIlia.
Teoperndeckass M nedicTBUTENbHAs Cymmika. OCHOBHBIE BapHaHTHl KOHBEKTHBHOW CYIIKH, WX
n3o00pakeHne W aHamu3 Ha Y-X aumarpamme. KuHeTnka mpomecca cymkd. Temio- 1 MaccooOMeH
MEXIy BO3IyXOM H MaTepHuajoM. THIIOBBIE KHHETHUECKUE KPUBBIE CYIIKU. [Ieproabl TOCTOSHHON
W majaronie ckopocteil. Kputmueckoe BiaroconepskaHvue. YpaBHEHHS CKOPOCTH CYIIKA M €ro
KOHCTaHTHI. [IyTH WHTCHCHU(DHUKAIMA WM TMOBBIIICHUS 3KOHOMHYHOCTH IPOLECCa KOHBEKTUBHOM
cymku. MaTtemarnueckas MOJENb Mpoliecca KOHBEKTUBHOM CymKd. OCHOBHBIE KOHCTPYKIIUH
KOHBEKTHBHBIX CYIIMJIOK. WX KiIacCH(UKAIMs, CPaBHUTEIbHAs OIICHKA W BHIOOP TEHICHIIMU
Pa3BUTHS W COBEPIICHCTBOBAHUS CYIIMJIBHBIX anmapartoB. KoHTakTHas cymika. MaTepuanbHBINA U
terioBoi 6ananc. Cymika noj BakyyMoM. Pacxon teria. TUnoBble KOHCTPYKIIMH CYIIUJIOK.

MemOpaHHBIe
npouecchl
XHMHYECKOH
TeXHOJIOTHH

Knaccudukaruss MeMOpaHHBIX MPOIIECCOB, UX ABIDKYIIAs CUJA, CEJICKTHBHOCTH. BHbI
MeMOpaH, WX JOCTOMHCTBA U HEAOCTATKH. DUINKO-XMMHICCKIE OCHOBEI MEMOPaHHBIX MPOIIECCOB.
Pacyer mMeMOpaHHBIX TpOIIECCOB W ammapaToB. MemOpaHHBIC ammapatbl. MeTOIsl OYHCTKA
MeMOpaH. AHaJorusg MEXIy IpolleccaMH TEIUIO- U MacCOIepPeHOCa B XMMHYECKOH ammapaType.
OO6mume mMeTonsl MHTEHCH(HUKAMHY Tpoliecca Maccornepenadn. Poxp u 3HaueHWe TUAPOIMHAMUKA
nporecca. [IpUHIMITEI TIOCTPOCHUS MaTEeMaTHUYECKUX MOJETIeH MacCOOOMEHHBIX ITPOIIECCOB.
Oco0OeHHOCTH Maccolepeaay B cUcTeMax ¢ TBepAoH (azoil. dusnueckre MOAEIN U MEXaeH3Mbl
mepeHoca B TBEPABIX Tesax. Pacuer CKOpocTH Ipolriecca M ONpENeleHHE ero JUMHUTHPYIOIen
craguu. CriocoObl MHTCHCH(UKAIIMKM MAcCOIepeIadyr B CHCTEMaX C TBEPIoi (a3oii

5. HJ'laHI/lpyCMl:-le pe3yJabTaThbl oﬁyqennﬂ mo JUMCHUILIMHE, 06ecnetm3a10nme AOCTUIKCHHUE NMJIAHUPYEMbIX

Pe3yabTaTOB OCBOEHHSI 00Pa30BaTEIbHOI MPOrpaMMbI

I/I3y11e1-me JUCIHUIIIMHBI HAIIPaBJICHO Ha (bOpMI/IpOBaHI/Ie CJICOAYIOIINX KOMHeTeHHHﬁI

Kon " HauMeHOBaHHUe . .

Kon u HauMeHOBaHMe MHANKATOPOB JOCTH:KEHUH KOMIIeTeHIM i
KOMIIETEHIIMH
OIIK-2 OIlIK-2.1
Cnocoben HCIOJIB30BaTh | 3HACT COBPEMEHHBIEMATEMATHYECKHEe M (DU3UKO-XUMHUYCCKHE METOMBI IS
MaTeMaTHYECKHE, ¢usnyeckue, | penieHus 3a1a4 NpopeCCUOHATBHON NEesITEIPHOCTH

¢m3uKo-xuMuueckne, xumudeckue | OIK-2.2
peurenust  3a1a4 | Bnazgeer u ucmonb3yeT COBpeMEHHbIE METObl U 0a3bl JaHHBIX AJA PELICHH
pOdECCHOHANBHOM NEATENBHOCTH 3a/1a4 po(ecCUOHANBHOH NesSTeNbHOCTH

METOABI IS

OIIK-2.3




HpI/IMeHﬂeT OCHOBHBIC 3KCIICPUMCHTAJIbHBIC METOJAbI UCCIICAOBAHUA (1)1/[31/11(0-
XUMHUYCCKHUX CBOWCTB BCIICCTB, a TaKXKC  TCOPCTHYCCKHUC 3aKOHBI
CCTCCTBCHHOHAYYHBIX OUCHOUIUIMH K PEHICHUIO IPAKTUYCCKHUX BOIIPOCOB
XAMHAYECKON TEXHOJIOTHH

OIIK-4 OIIK-4.1

CrocobeH obecreunsars | COCOOEH 00eceunBaTh MPOBEICHUE THIIOBBIX TEXHOJIOTHYECKUX MPOLIECCOB
IpOBE/ICHNE TeXHOJOrHueckoro | A HCIONB30BaTh TEXHHUYECKHE CPENCTBA JUIS KOHTPOIS IapaMeTpOB
nporecca, HCIIOJIB30BaTh TCXHOJOTHUYCCKOI'O HpOI_[eCCEl

TexHuueckue cpenctra ans xkonrpons | ONK-4.2

nnapameTpoB texuonoruueckoro | CIIOCOOCH — OCYIIECTBIATh W3MCHCHUE MApaMETPOB  TEXHOJOTHYECKOTO
Tporecca, CBOICTB CHIPbsl M TOTOBOH | IPOLIECCA NPU M3MEHEHMH CBOWCTB ChIPbsL Ul OOECIHEYCHHUs 3aJaHHBIX
NpoAyKILIUH, OCYIIECTBIIATh rnapamMeTpoB TOTOBOH MpOoAYKIIUN

U3MEHEHHe napamerpos | OINK-4.3

TexHomoruueckoro mpouecca npu | CocoOeH — onpenensaTb M pacCUMTBIBATH ~ OCHOBHBIC — ITIOKA3aTeNH

H3MCHEHUH CBOMCTB CBIPpbs

TEXHOJIOTHYIECKOTO IIPOIECCa, OHNMPEACIIITh TEXHHUYECKUE MMapaMeTpbl U HX

BIIMSTHHC HA TEXHOJIOTHUCCKHI Tponecc

B pesynbraTe chopMHUPOBAHHOCTH KOMIIETEHIINH CTYICHT OJDKCH:

3HaTh:

OCHOBHBIC ypaBHEHHsS JABMKCHHS IKHUIKOCTEH; OCHOBBI  TEIUIONEPENAvyd; OCHOBBI MAacCCOMEpEIayd; THUIOBBIC IPOLECCHI
XUMHUUYECKOH TEXHOJOI'MH, COOTBETCTBYIOINIME AMMaparhl U METO/bI MX pacuéra; sSBJICHHs MEPEHOCa MMIYIbCA, MACChI
SHEPrUM; MPUHIUIBI (U3MIECKOTO MOCTUPOBAHUS MPOIECCOB; OCHOBHBIC YPABHEHUS BHKCHHS Ta30B M KUIKOCTEH;
OCHOBBI Maccomlepefiayd B CHCTeMax cO CBOOOJHOW W HEMOJBIKHOM rpaHuuel pasmena (a3; OCHOBBI TEOpHUH
MaccooOMeHa; METOJbl pacdeTa BBICOKOA()(EKTUBHBIX TEIUIO- M MACCOOOMEHHBIX anmapaTroB; YCTPOHCTBO M MPUHIIUI
paboThl BHOBb BBOJMMOTO OOOPYAOBaHUS;, CIOCOOBI YCTPAaHEHHs BBISBICHHBIX OTKIOHCHHI OT 3alaHHOTO PEXUMA
paboThI 000PYIOBAHHS.

YMmeTh.

OnpenensaTh XapakTep IBHKCHHUS KHUIKOCTEH M Ta30B; OCHOBHBIC XapaKTEPUCTHKH XMMHYECKUX MPOIECCOB, MPOIECCOB
TEIIO- M Maccolepeqadd; pacCYUTHIBATh IapaMeTpbl M BHIOMpATh ammaparypy M KOHKPETHOTO XHUMHKO-
TEXHOJIOTHYECKOTO TIPOIIECCa; PACCUMTHIBATH MMApaMETPhl M BBIOMpATh amnmaparypy s KOHKPETHOIO XHMHUKO-
TEXHOJIOTHIECKOTO TPOIIecca, 0OOCHOBHIBATH BEIOOP TEXHOJIOTHIECKON CXEMBI, HaTh CPABHUTEIHHYIO XapaKTEPHUCTHKY C
aHAJIOTUYHBIMH CXEMaMH; HCIIOJh30BATh TEOPETHUCCKIE 3HAHHA B IPOIecce SKCILTyaTaIlil XUMHUUECKOT0 000PYIOBaHMUS;
YCTPaHSTh BBIABICHHBIC OTKIIOHEHUS 3aJaHHBIX PEKIMOB paOOTHI TEXHOJIOTHIECKOTO 000pyIOBAHMS.

Baagersn:

MeTtomaMu ompeescHrsT ONTHMAaTBHBIX H PAIlHOHAIBHBIX TEXHOJOTHYSCKUX PEKHMOB PabOThI 000pPYIOBaHUS, METOAAMU
aHaM3a ¥ pacyeTa IPOIECCOB B MPOMBIIUICHHBIX allapaTax, BHIOOpa WX KOHCTPYKIIHH, OIIPeeSICHIE TEXHOIOTHIECKUX U
9KOHOMHUYCCKUX HOKa3aTe.Hei/'1 pa60T1)1 annapaTOB; OCHOBHBIMU METOAaMH HyCKO-HaHaI[O‘-IHI)IX pa60T TCXHOJIOTUYCCKUX
YCTAaHOBOK; METOJAaMH aHaj{3a MPOU3OLICANIMX COOCB M OTKJIOHCHHS OT PEKHUMOB pPabOTHl TEXHOJOTHYECKOTO
000pyI0BaHMS.

AHHOTADIUA
padoueil nporpaMMbl AUCHMIIMHBI
HauepraTejbHas reoMeTpus. UHkeHepHasi U KOMNbIOTepHasi rpadguka

1. O6mast Tpynoemkocts (3../ uac):4 [ 144,

2. MecTO IUCHMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbl

HucnumnHa "HauepratensHas reomerpus. HkeHepHas U KOMIIbIOTEpHas rpaduka’ peain3yeTcs B paMKax 6a30601
4acTH y4eOHOTO IJIaHa.

3. leanb u 3aaa4M U3yYeHUs JMCHUIIIHHbI

VYuebnas aucruminHa "HauepratenpHas reomerpus. MmkeHepHas W KOMIbIOTepHas Tpaduxa" sBiseTcS
KOMIUIEKCHOM JUCIUIIMHON, H3y4arolmleld TEeOpeTHYECKHe OCHOBBI, METOAbl W IpaBWia IOJrOTOBKH IPOEKTHO-
KOHCTPYKTOPCKOH TOKyMEHTAIHH.

Henvio oceoenua oucyunaunsl ABISCTCA N3yUCHUE PABIIT H300paKEHHSI HA TUIOCKOCTH IIPOCTPAHCTBEHHBIX QUTYD U
pelIeHne WH)XEHEPHO-TEOMETPHUUECKUX 3ajad Ha IJIOCKOCTHOM YepTeke; BBIPAOOTKAa 3HAHWHA, YMEHHH W HAaBBIKOB,
HEOOXOAMMBIX [UISl BBIIIOJHEHHS YEePTEXKEH OTAENBHBIX JETallei PyYHBIM CIOCOOOM M B CHCTEME aBTOMAaTH3MPOBAHHOTO
npoektupoBanust AutoCAD.

3agaum npenogaBaHus TUCIUILUIHHEL:

® TIOJNlyYeHHE TEOPETHYECKHX 3HAHWH OCHOB NOCTPOCHMS W HCCIIEJOBaHMS T'€OMETPHUECKHX MOJENeH H HX
rpadu4eckoro oToOpaxXeHus ; BBIpabOTKa CrIocOOHOCTEH K aHAM3y M CHHTE3Y IPOCTPAHCTBEHHBIX ()OPM, pEaM3yEeMbIX B
BHUJIE YEPTEKEH U IMIOPOB;



® TIOJNydCHHE CTyJCHTAMM 3HAaHWH, YMEHHH M HABBIKOB IO BBINOJHEHHUIO YEPTEXKEH TEXHHYECKUX H3ACIHH IPHU
cOOJTI0IeHNH IEHICTBYIOINX MPABOBBIX HOPM U OTPaHHYCHUI;

* KomnblomepHnas zpaguxa
HEOOXOANMOCTD IIPH COCTABICHUH YEPTEKEH U YTCHUH TEXHMUYECKOH JOKYMECHTAIINH; OBJIAICHHS CTYyJCHTAMH METOJIOB U
CPEACTB MAIIMHHOW TpaUKK, TPHOOPETEHNS 3HAHUH, YMEHUH U HAaBBIKOB PaOOThI C CUCTEMOW aBTOMATU3UPOBAHHOTO
npoektuposanus AutoCAD.
OCBOCHHE METOJIOB M CPEICTB KOMITBIOTEPH3ALINH IIPH PabOTE C MaKeTaMH NPUKJIATHBIX rPpadMIeCKUX IPOrpaMM;
N3y4YeHUE MPUHINIIOB ¥ TEXHOJIOTHH BBIIOJIHEHNS KOHCTPYKTOPCKOH TOKYMEHTALNH C TOMOIIBIO IpaUIeCKUX TAaKETOB
cucteMsl AutoCAD

4. Coaep:xaHue JUCHUTIMHbI

a) navepmamenvHas eeomempusl

1.1. OcHOBBI IPOEIMPOBAHUS.

OproroHaipHble TPOCKIMKA TOYKH. [Ipsmas. IlomokeHus NPsSMON OTHOCHTENBHO IUIOCKOCTeW mpoeknuid. B3ammMHBIC
MOJIOXKEHHUS MPSIMBIX B IIPOCTPAHCTBE. MeTpruueckue 3ajaud OTHOCUTENBHO OTpe3ka npsmMoit. IlnockocTs. I'naBHbIe THHUN
mwiockocTy. [To3unnonHsle 3a7jauil Ha IIOCKOCTH.

1.2. MeTonp! mpeobpa3oBaHus YepTexXa.

Meton mnepeMeHbl IUIOCKOCTEW MpoeKuMil. MeTon mnepeMeHbl OJHOW IIIOCKOCTH MpoeKuui.Meton mnepeMeHbl IBYX
IIockocTei mpoekiuii. OCHOBBI INTOCKOMapaIeIbHOIO IIEpeHoca U BpallleHus. MeTpudeckue U MO3UIMOHHbIE 3a1aun

1.3. M300paskeHne NpoCcTPaHCTBEHHBIX (PUTYp Ha IUIOCKOCTH
[Mpuanmn oOpa3oBaHMsl MOBEpXHOCTEH. I'paHHBIC TMOBEPXHOCTH M TOBEPXHOCTH BpamleHUs. B3anMMHOe MONOXCHHE
nosepxHocteil. [lepecedeHne MOBEPXHOCTH C IIOCKOCTRIO. IlepeceueHns MoBepXHOCTEH: MOCTPOCHHUE JTUHUH TIepeceyeHUs
MOBEPXHOCTEH BPaIlEHHsI CIIOCOOaMH BCIIOMOTATEIbHBIX CEKYIINX INIOCKOCTEH U BCIIOMOTaTeNIbHBIX CEKYLIHX cdep.

1.4. AKCOHOMETPUYECKHUE MMPOCKIUHU.

Oo6mue cBenenus. [Ipsimoyronbaas nzomerpus. [IpsMoyronbHas UMETPHS.

0) unoicenepHas epaghuka

2.1 V3o0paxeHus mpeIMeToB.

OcHoBHBIE TpeboBanus K yepTexkam Ha ocHoBe 'OCToB cucrembr ECK/I. [onstue Buna, paspesa, cedenuns.Iloctpoenue
BHJIOB Ha YepTeske. BhINonHeHHe pa3pe3oB U CeUEHU Ha uepTeke. Y CIOBHOCTH U YIPOIIEHHUS Ha YepTexKe.

2.2. Pabourie 4epTexu JeTajci.

[TpaBuna pa3paboTku 1 0opMIIEHHUS paboUnX KOHCTPYKTOPCKHX YepTexeil neraneil. HaneceHne pa3mepoB Ha depTexe
JeTany. YKa3zaHue MaTepualioB Ha pabovrX YepTexax JeTaieil. BrlnonHeHne 3cK130B AeTanen.

2.3. Yeptexu cOOPOUHBIX EAMHHMII.

Bunbl coennHenus neraneit: pa3pEMHbIE, Hepa3bEMHbIE, crieluanbHble. [IpaBuia pa3paboTki U 0OpMIIEHHS YepTexXei
cOOpOYHBIX eAnHUI. HaHeceHne pa3mMepoB Ha COOPOUHBIX YepTeKax. Y CIIOBHOCTH U YIPOIIEHHUS Ha COOPOYHOM UepTeKe.
[paBuna pa3paboTkyu 1 0OpMIICHUS CrIEHUPUKAIUI COOPOYHBIX SAMHHUII.

2.4. JleranupoBaHue yepTexa cOOPOUHON eTMHUIIBI.

UreHne 1 1eTaaupoBaHne COOPOYHOTO YepTexka U CreNu(UKay. Y CIIOBHOCTH U YIIPOIIEHHUS Ha COOPOYHOM YepTEKe.
Pa3zpaboTtka pabodero uepTexa AeTalm.

8) KoMNnvlOMepHas epapura

3.1 CoctaB u HacTpoiika nHTep(eiica cucteMsl. THITBI JOKYMEHTOB, THITHI (paiiiIoB. YTIpaBIeHHE JOKYMEHTAMH.
CucteMbl KOOPIMHAT, €ANHUIBI I3MEPEHHs. Y IIpaBiIeHIe H300pakeHNeM B OKHE JJOKyMEHTA. YTIpaBlIeHHUE KypCOPOM.
Brinenenue u yaanenue o0bexToB. OTMEHA U MOBTOP jAelicTBUid. Mconb3oBanue Oydepa oOMeHa. IMmopT, 3KCmopT.
BriBozt Ha Ie4aTh.

3.2 Mexanu3M npuBs3ok. Mcnons3zoBanue cetku. MicnonszoBanue cioeB. [Ipuémel coznanus 2D reomeTpudeckux
00BEKTOB: TOUKH, MIPSMBIX, IPSIMOYTOJIbHUKA, OTPE3KOB, OKPYKHOCTEH, AT OKPY)KHOCTEH, (hacoK U CKPYTIICHHH,
SKBUIMCTAHTHI, JuHIca, kpuBoi besbe, NURBS - cimaitna, MmHOroyronsuuka. [Ipuémer penakruposanus 2D
reOMETPHUUECKUX 00BEKTOB: CUMMETPHSI OOBEKTOB, KOIMPOBaHNE 0OBEKTOB, IIOBOPOT OOBEKTOB, CABUT 0OBEKTOB,
MaciTabupoBaHue 00BEKTOB, YAAJICHNE YaCcTe 0OBEKTOB.

3.3 O6mue cBeneHus o pazmepax. JImHeltHbIe pa3Mepbl. JlnameTpanbHbIe U pafuaibHble pa3Mephl. YTIIOBEIE pa3MepHl.
VYcnoHble 0003HaueHwus. LlITpuxoBka. PenaktupoBanue yeprexeii.

3.4 O6mue npueMsl paboThl. YIpaBieHue n3o0paxkeHneM. AnroputM nocrpoenus 3D mozpeneit. Oneparun:
BBIJIaBIIMBAHUS, KHHEMAaTHYIECKasl, BPAILlICHNs, IeTallb 3aT0TOBKA, IIPUKIEUTH, BEIPE3aTh, MACCUB KOMIIOHEHTOB, (hacka,
CKpYTJIEHHS, peOpo KECTKOCTH, YKIIOH, CEYCHHUE 110 3CKU3Y, OTIepanys 0 CeUeHUIM, KOMaH/1a OTBEPCTHE, 100aBIecHIE
KOMITOHEHTOB B COOPKY. 3aJjaHue MoJj0KeHHsI KOMIOHEeHTa B cOopke. ConpsikeHre KOMIOHEHTOB COOpPKH.

3.5 O6mue cBefeHNs 00 aCCONMATUBHBIX BUAAX. AJITOPUTM CO3JaHUS aCCOIIMAaTUBHOTO uepTexa. [locTpoeHne BHIOB.
3amosiHeHNE OCHOBHOM HaAmuMcH yepTexa. Penaktuposanue moaein. Hactpoiika mapameTpos. Paspymenue
ACCOIMATHBHBIX CBSI3EH.



5. IlnaHupyemble pe3yabTaThl O0y4eHHs MO JUCHUILINHE, o0ecnevyMBalolIHe NOCTHKeHHe ILIAHHUPYeMbIX
pe3yJIbTaTOB 0CBOCHHA 00Pa30BaTeIbHOI IIPOrpaMMbI
B pesynbrate ocBoenust gucuumuinHbl  OOll0OakanaBpuara OOydYaroIIWHCs JIOJDKEH OBJAJETh  CIEIYIOUINMH
KOMITCTEHIIUSIMH:

Kon
Kon m HauMeHOBaHUE MHAUKATOPA JAOCTHKEHMS
kommnere | Cojaep:xxaHue KOMIETEHIUN
KOMIIeTEHIIUH
HIUH
YK-2 CrmocobeH ompenensaTh Kpyr 3agad B pamkax| YK-2.1 Ompenenser Kpyr 3amad B paMKax
MOCTaBJIEHHOW LIEIN U BBHIOMPATh ONTHUMAalbHbIE MOCTAaBJICHHON LEINH, ONPENENAET CBA3U MEXIy HUMU
CIIOCOOBI ux peuieHus, ucxonas u3 | OKNIAaC€MbIC PE3YIIbTATBI UX pCLHeHI/Iﬁ.

JCHCTBYIOIMX MPABOBBIX HOPM, HMMEIOLIXCS VK-2.2 B paMmkax NOCTaBIEHHBIX 331a4 ONpeAesseT
UMEIOIIUECS PECYPCHl U OTPaHUYEHUS, NeHCTBYIOIINE

IIPaBOBBIE HOPMBL.

VK-2.3 IlnanupyeT peanusanuio 3ajad B 30HE
CBOGH OTBETCTBEHHOCTH C YUYETOM HMEIOIUXCS
pecypcoB U OrpaHMYEHUH, JEHCTBYIOIUX MPaBOBBIX

PECYPCOB U OTpaHUYEHUN

HOPM.
VK-2.4 Bremonaser 3amadyd B 30HE  CBOEH
OTBETCTBEHHOCTHU B COOTBETCTBUHU c

3aIUIAHUPOBAHHBIMU  pe3yNbTaTaMH ¥ TOYKaMH
KOHTPOJI, TPH HEOOXOAMMOCTH  KOPPEKTHUPYET
CIIOCOOBI PEeIICHNUS 3a1a4

VK-2.5 [IlpencraBnsieT pe3yabTaThl — INPOEKTa,
npejsaraeT BO3MOKHOCTH MX HUCIIOJIb30BaHMS H/WIIN
COBEPLICHCTBOBAHUSI

U pe3ynbTataMu 00y4eHHs 10 TUCIHUILIHHE:
Buame:

HauepraTenbHas reoMerpust

OCHOBBI TOMCKa WHPOPMAIIMU I pEeIIeHHs MOCTaBICHHON 3aJadd, aHa3a W CHHTE3a MPOCTPAHCTBEHHBIX (opM,
peamu3yeMBIX B BHIE depTekedl m »mropoB. [lonokeHHWe W B3aMMOIEHCTBHE TPOCTPAHCTBEHHBIX ()OPM OTHOCHTEIIBHO
IUIOCKOCTEH MPOEKIMH W 1O OTHOMICHHWIO Apyr K npyry. CrocoObl M mpaBwia OTOOpaKCHHS W MpeoOpa3oBaHUS
MPOCTPAaHCTBEHHBIX (POPM Ha YepTExKe.

WmxenepHas rpaduka
[Mpuanune! rpaduyueckoro mpencraBieHuss HHGOpManuu o mporeccax W o0bekTax. OCHOBBI MOWCKAa M aHAIN3a
PYKOBOIsIIIIEH, HOPMaTHUBHO-TEXHUYECKOU 1 rpaduueckoi nHGopMaruu. Busl H31euil 1 KOHCTPYKTOPCKUX JIOKYMEHTOB.
Hopwmsl, npaBuna u ycnoBHoctu ECKJI npu BbInoJHEHUH YepTexeit etaneil 1 cOOpOYHBIX eIUHUI] PYYHBIM CIIOCOO0M.
Komnvromepnasa cpagura
CoBpeMeHHBIE Cpe/ICTBA KOMIIBIOTEPHOI IpaduKky, IpUMEHsIEMbIE B TPO(ECCHOHATLHON A TEIHHOCTH.

Ymemn:

HauepraTenbHas reoMmerpust

Pematp crangapTHeIe 3amauM NMPO(ECCHOHATBHON NEATENBHOCTH C NMPUMEHEHHWEM 3HaHWM, METONOB, CIIOCOOOB H
ITOPUTMOB TIOCTPOCHUSI M TPeoOpa3oBaHWS NPOEKLUH, pealmn3yeMblX B BHJIE 4YepTeked M 3mropoB. DopMHpOBaTH
COOCTBEHHOE€ MHEHHE W CYKICHUs, apryMEHTHPOBaTh CBOM BBIBOJAOB M TOYKY 3PEHHs], IO BBIINOIHEHHWIO M YTEHHIO
4yepTekel pasNuIHbIX TEXHUUECKUX U3AEIUA U YCTPOMCTB.

WmxenepHas rpaduka

BbImonmHATE M 4YMTaTh YEepTEXM AeTajed W COOPOYHBIX EIMHUII MPOCTBIX TEXHHYECKUX H3JIETHMH, HMCIOIb30BaTh
cpeacTBa pydYHOH TpadUKH Ui HM3TOTOBIEHUS dYepTexel. [IpUMeHATb pe3ynbTaThl MOWCKA, aHANIW3a M CHHTE3a
nHGOPMAINU U pEIICHUs IOCTaBIEHHBIX 3a7ad, MUCXOId M3 AeWcTByrommx mnpaBoBbix HOpM ECK]/l, umerommxcs
PECypCoOB M OIrpaHUYECHHI

Komnviomepnasn zpaguxa

Hcnonp30BaTh COBpeMEHHBIE TEXHHUECKHE CPEJICTBA JUIsl pa3paOdOoTKH M 0pOpMIICHHS YEPTEKeH, TEXHOIOTHIECKIX

cxeM; CBOOOTHO MOJIb30BaThCS Y4€OHOM, HOPMATUBHOM M CIIPAaBOYHOM JINTEPATYPOIi.

Braoems:

HauepraTenbHas reoMerpust
[Mpuémamu n300paskeHnst U3JENUH ¥ NPOLIECCOB, HABBIKAMH MOCTPOSHHSI M METOJaMH ITPeoO0pa30oBaHus depTeka s



pemIeHnsT MNpPaKTUYeCKUX 3agad. HaBbIkamMH pacCMOTPEHHS ¥ IPEUIOKEHHH BO3MOXKHBIX BapHAHTOB PEIICHHS
MTOCTaBJICHHOH 3a/1a4H, OLIEHUBASI UX JOCTOMHCTBA M HEAOCTATKH

HNmxenepHas rpaduka
HaBbikamu pa3pabOTKH 3CKHM30B, YepTeker fetaneii 1 COOPOUHBIX €IUHUI] B COOTBETCTBHH C HOPMaMH U TIpaBHIaMHU
ECK]JI. HaBbikamu mowucka, aHajiu3a M CHHTE3a HOPMATHBHO-TEXHMYECKOHW M rpaduueckoll MHpOpPMAaIMu JUIsl pelieHUs
MOCTABJICHHBIX 3a/1a4
Komnviomepnasa cpaguxa
Bnagets nmpuéMamu 1 HaBBIKAMH HCIOJIB30BAHUS IPOTPAMMHBIX CPEICTB M CHCTEM aBTOMATH3AINH IS pa3padoTKu
IIPOEKTHOM M TEXHUUYECKON TOKYMEHTALMH.

AHHOTAIUA
padoueii nporpaMMsbl JUCHHUIIIHHBI
«OCHOBBI HH:KEHEPHOM KOOI UM

1. O6mas TpynoemMKocTh (3.¢./ 4ac): 2/72.

2. MecTO JMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

JucnumirHa «OCHOBBI MH)XEHEPHOH SKOJIOTMM» OTHOCHTCS K 4YacTd, (pOpMHUpPYEeMOIl yd4acTHHKaMu 0Opa3oBaTesIbHBIX
OTHOMIICHHUA 0J10Ka 1 JIMCIUTIITUHEBI (MOJTYJTH).

3. leb IUCHUIJIMHBI ABIAETCS (OPMHUPOBAHHUE Yy CTYACHTOB 3HaHWH MO MOHHUTOPHHTY, MPOTHO3UPOBAHUIO M OLICHKE
BO3MOXKHBIX HETaTUBHBIX MOCICACTBHN AEHCTBYIOIINX, BHOBb CTPOSIIUXCS W PEKOHCTPYHUPYEMBIX HPEANPUSTHN AT
3/I0POBBSI UENIOBEKa, CPEAbl OOWTAHUS, BCEX JKUBBIX OPTaHM3MOB W DACTEHHWH; ONTHMHU3AIMH TEXHOJIOTUYECKHX,
WHKCHEPHBIX U MPOCKTHO-KOHCTPYKTOPCKHUX Pa3pabOTOK, HCXOMAIINX M3 MUHHMAIBHOTO yIiepOa OKpysKaromeH cpene u
30POBBIO 4YEIIOBEKA; BBIBICHUIO N KOPPEKTHPOBKE TEXHOJOTHYECKHX IPOIECCOB, HAHOCAIINX YIIEPO 4YEIOBEKy M
TIPUPOJIE.

4. 3agaum IUCHUILINHBI:

- npuoOpeTeHne 3HAaHWKH OCHOB OOWIEH SKOJOrWM (OpraHM3M Kak JKMBas LEJIOCTHAs CHUCTEMa, B3aWMOIEHCTBHE
opraHu3Ma M cpeibl OOHMTaHus, MOIYJSIMH, COOONIECTBA, YKOCHCTEMBbI), 3aKOHOB (DYHKIIMOHHUPOBAHHSI OMOJOTMYECKUX
cucteM; (haKTOPBI, OIPENEIIAIOIINE YCTOHINBOCTD OHOC(hepsI;

- npuoOpeTeHre 3HaHUi 10 rI100AbHBIM NPOOJIeMaM KOJIOTHU (OCHOBHBIE aHTPOIOTEHHbIE (haKTOPBI, BIMSIOINE
Ha COCTOSTHHE aTMOC(epsl, Tuapochepsl i TuTochHephl);

- npuoOpeTeHre 3HAHUH O BJIMSHUM M3MEHEHHsS OKpY)Kalolledl cpensl Ha 3I0pPOBbE YENOBEKa, MPUHIIUIIOB
panMoHaIBHOTO U 0€30MaCHOT0 HCIONIB30BAHMS IPUPOTHBIX PECYPCOB, SHEPTUH U MAaTEPHAIOB

- (dopMHpoBaHHE M Pa3BHTHE YMEHHH OCYLIECTBISITH B OOLIEM BHJE OLEHKY aHTPOIIOTEHHOI'O BO3JEHCTBUS Ha
OKPYXKAIOLIYIO CPEny;

- (opMHpoBaHHE M PAa3BUTHE YMEHHI oOEclieueHHs KOJOTMYECKOW O€30MacHOCTH NPH PEUICHHH HPaKTHYECKUX
3ajad;

- npuobpereHre ¥ (GOPMHUPOBaHHE HABBIKOB MPOBEJCHUS JKOJOr0-35KOHOMHYECKOW OLEHKH ymepba or
JIeSITEIIFHOCTH TIPEIIPHSTHS;

- npuobpereHre ¥ (HOPMHUPOBAHME HABBIKOB BHIOOpA pPalMOHAIBHOrO crocoba MUHMMH3AIMU BO3/CHCTBUS Ha
OKPYXKAIOLIYIO CPENY;

- npuodpereHne ¥ (HOPMHPOBAHNE HABBHIKOB COTJIACOBAHUS COLMAIBHBIX, AEMOrpapHUIecKuX, SKOHOMHUUECKHX U
9KOJIOTUYECKHX 3a]ad pa3BUTHUsI COLMYMa, TPEIIPHSTHS, PETHOHA Ha JIOCTYITHOM CHCTEMHOM ypPOBHE.

5. Conep:xanue TUCHUTTHHBI

[Ipenmer u 3amauun Kypca. Mctopus pa3BUTHS KOJOTHH. 3HAYEHHE DKOJIOTHUYECKOTO 00pa3oBaHus. OpraHu3M Kak KUBas
LIEJIOCTHAs cucTeMa. B3ammopelicTBue opranmsma u cpezapl. [lomymsmun, Ononorndeckue cooOIIecTBa, SKOJIOTHUECKHE
cUCTeMbl. XapakTepucTHKa Ornocdepbl U ee CTPYKTYpHBIX cocTapisonux. [lonstre sxocucrembl. buocdepa - rinobdanbHas
9KOCHCTeMa 3eMJIM; Ha3eMHble OHOMBI, NPECHOBOJIHBIE M MOPCKHE 3KOCHCTEMBI. IIOTOKM SHepruM M BellecTBa B
skocuctemMax OCHOBHBIC HalpaBJICHUs 3BOJIONHMU Ouocheprl. Yuenue B.M. Bepraackoro o 6mocdepe. Blanmonetictpue
oOmecTBa M NpHpoxbl. brocornuanbHas MpUpoAa YelOoBeKa M JKOJIOTHA. AHTPOIIOT€HHOE BO3jeiicTBHE Ha Ouocdepy;
AHTPOTIOTEHHBIE JKOCHCTeMBbl. IloHATHE «3arps3HeHHe TPHPOTHON cpenasl». Kiaccubukamus 3arpsA3HEHHH IO
MIPOUCXOKAECHHUIO (AHTPOIIOT€HHOE M MPUPOIHOE), MO BHAAM BO3JCHCTBHS Ha NPUPOJIHYIO cpeny (MEXaHHYecKoe,
TEIUIOBOE, CBETOBOE, IIYMOBOE, JJIEKTPOMArHUTHOE, PAJANOAaKTHBHOE, XUMHYEcKoe, Ouoiormueckoe). Peakmust »HUBBIX
CHCTEM Ha W3MEHEHHE OKpYKaloIleH cpeibl U MX YCTOWYMBOCTH. DKOJOTHS M 30POBBE YeJOBeKa. POCT 4MCIIEHHOCTH
YenoBedecTBa. BO3MOXHOCTh TepeHaceneHus. Teopus aeMorpaduieckoro Imepexona; ero mnpuuuHbL. [IporHO3BI
JTaNTbHEHIIIeT0 N3MEHEHHS YUCIICHHOCTH HacesieHHs 3emiti. Murpanus Hacesnenus. Jlemorpadudaeckue npodaemsr Poccun
ycroitunBoe pazutre. Konnenmus nemorpagudeckoro passurus Poccnu o 2025 rona. IlpuopuTeTHble HAalMOHANBHBIE
MpOeKThl  «31m0poBbe» U «OOpa3oBaHHMe» KaK DJIEMEHTHl CTAOWIM3aIUU JeMOTpaQuuecKoll CHUTyallid B CTpaHe.
Krnaccudukanms npupoaHbIX pecypcoB (IO HCUEPIAEMOCTH, [0 NPHHAIIEC)KHOCTH K KOMIIOHEHTAM IPHUPOJBI, II0
HAalpaBJICHUIO XO35HCTBEHHOT'O HCIIOJIL30BAHMS, 110 CTEIEHH M3YYEHHOCTH M JIp.). BHIBI OLIEHKHM NPHPOIHBIX PECYPCOB
(TexHOIIOTHYECKas, SICTETHIECKast, SKOHOMHUYECKas U JIp.). PasBuTHe MUBIIN3AINH U PACXOJOBaHUE MPHPOTHBIX PECYPCOB.



[TpoGmemb! mOTpeOneHNUsT HMPUPOAHBIX PECYPCOB C TOYKM 3PEHHS YCTOWYMBOTO pa3BUTHs. Pecypchl: JeCHBbIE, BOAHBIE

MHUHEpaNbHbIE, JHeprerndeckue. OrpaHUMYEHHOCTh MNPUPOTHBIX PECYpCOB, HEOOXOIMMBIX [ YEIOBEUECTBA.

OO0ecre4eHHOCTh MPO/IOBOJILCTBHEM pacTymiero HacejeHus. CTpykTypa u coctaB aTtMmocdepbl. [nobaibHble MpoOseMsl

3arps3HeHust aTMocepHOro Bo3ayxa (MAapHUKOBBINA; 3(QeKT, cMor, yMeHbIIEHHE O30HOBOro ciost M np.). «Bxmamy

Pa3IUYHBIX OTpacieil YKOHOMHKH B 3arpsA3HEHHE aTMocdepbl, HOpPMHPOBAHUE KadecTBa aTMoc(hepbl. Mepsl MO 3ammTe

aTMOc(epHOTO BO3IyXa OT 3arps3sHeHWH. BomHbIe pecypchl M HampaBlICHUS HMX HCIOIb30BaHWSA. Buiael 3arpsi3HEHUA

MIPUPOIHBIX BOX. «BKIaay» pasmMdIHbIX OTpacieil SKOHOMUKH B 3arpsi3HEHUE BOJHBIX pecypcoB. Hopmuposanue nokasareneit

KavecTBa BOJ. Mepsl 10 3aIUTe BOAHBIX PECYPCOB OT 3arps3HeHni. O0mIas XxapakTepiCTHKa 3eMENIbHBIX pecypcoB. Bognas u

BETPOBas SPO3Hs, 3aCOJICHHUE M0YB, YTPaTa IIIOAOPOIHS OYB U3-3a HENPABUIBHON arpOTEXHUKH, XMMUYECKOE 3arps3HEHNE

MI0YB, OITYCTHIHUBAHUE 3E€MeEllb, a TAKKE M3BATHE 3eMENb IO0J| COOPYKECHHE Pa3IMYHBIX XO3SHCTBEHHBIX OOBEKTOB Kak

KJIFOYeBBbIE MPOOJIEeMBbl HEPALMOHAILHOTO HCIIOJIB30BaHHUS 3€MENBHBIX pecypcoB. [10X0AbI K PELICHUI0 3THX MPOOJeM.

IlepenoBbie cnocoObl M3BIICUEHHS MOJE3HBIX MCKOMAEMbIX H3 HEOp C y4eToM TpeOOoBaHMII palMOHAIBHOTO

NIPUPOJIOTIOIb30BaHus. KoMIiekcHOe MCIoNb30BaHUE ChIPbhs, IPUMEHEHUE PEecypcocOeperaronux TeXHOJIOTUH KaK OJ1H

13 BaXHEHIINX MOAXOIOB MNpPH pELIEHUH MpoOJIeM paloOHAJbHOTO HCHOJIb30BaHUSA Heap. OTXOAbl MPOHU3BOACTBA U

notpebneHns. McTouHuku o0pa3oBaHMS TBEPHIBIX OTXOMOB W HMX Kiaccupuianus. [IpoOremMpl yTUNIH3aIlMA OTXOIOB.

YTunmzanus pagnoakTHBHBIX OTXOJOB, OMOJIOTWYecKoe 3arpsisHeHue, Bo3neiictere JIIM u mnydeHuii. Opyxrue MaccoBOTO

MOPaXXEHUsI, TEXHOTEHHbBIC KaTacTpo(bl, CTUXUIHbIE OENCTBHS. DKOJOTMYECKOE 3aKOHOMAATEIbCTBO. YUET HMMEIOLIHXCS

NPUPOJHBIX PECypcoB (KaaacTphl). OKOJIOTMUECKHMH MOHUTOPHHI PA3IMYHBIX ()OPM aHTPOIIOTCHHOT'O BO3JCHCTBHSL.

OKoJlorudecKasi dKCIEpTH3a M OIEHKa BO3JACHCTBHA HAa OKPYXKAIOIIYIO Cpely. JKOJOTMYECKHII MEHEIDKMEHT W ayIWT.

Hcrounukn skojornueckoro mnpara. 3akoHbl: «O0 oxpane OOIIC», «OxpaHa atMocdepHOro Bozayxa», «O Heapaxy;

BOJHBIM, 36MENbHBII U JICCHON KOACKCHI; IOPUIUYECKAsi OTBETCTBEHHOCTh 3a HKOJIOTHYECKHE IpaBoHapyweHus. IlonsTtue

TOCYAapPCTBEHHOH SKOJIOTHYECKOW TONWTHKH KaK CHCTEMBl Mep M TpeOoBaHMH TocymapcTBa B 00JacTH

NIPUPOJIONIONB30BAaHNSA. BHIBI  «PBIYaroB»  TOCYNApCTBEHHOM  3KOJOTMYECKOM MONWUTHKHA  (aJMHHHCTPATHBHBIC,

SKOHOMHUYECKHE U phIHOYHBIE). OO0Imas XapakTepUCTHKa aAMUHUCTPATUBHBIX «PBIYaroB) rocyIapCTBEHHOMN 3K0OIOTHYecKoi

MOJUTUKH, B TOM YHCIE: HOPMHPOBAHHE KadecTBa OKpYXKalomed cpeapl (YCTAaHOBIEGHHWE IPEAEIbHO-IOITyCTHMBIX

korneHtpanuit  (I[IJJK), mnpenempHO-monmyctumbix Harpy3ok (IIJIH) Ha okpyxamomiyro cpemy); TrocynapcTBEHHAs

9KOJIOTUYECKasl KCIepTH3a (e KOHLEMIMs, METOAbI, KPpUTEepHH, LenH, 3anadn). O0mas XapakTepucTHKa SKOHOMUYECKUX

«pbIYaroB» TOCYAAPCTBEHHOH OKOJOTMYECKOW TOJUTUKH: IUIAHUPOBaHME W (PUHAHCHPOBAHUE HPHPOTOOXPAHHBIX

MEpONPUATHI: YCTaHOBICHHE HOPMAaTHBOB IUIAThl M Pa3MEpOB IUIATEXEH 3a HCIOJIb30BAaHHWE IPHUPOIHBIX PECYpPCOB,

BBIOPOCHI M COPOCHI 3arpsA3HSIONIMX BEIIECTB B OKPYXAIOIIYIO Cpely, pa3MeleHHe OTXOJO0B U APYI'He BUIBI BO3AECHCTBHUSL.

MexnyHaponsble 00bekThl oxpaHbl OIIC. OCHOBHBIE HPUHIMIIBEI MEXIYHApPOJHOTO SKOJOTMYECKOI0 COTPYJHUYECTBA.

VYuactre Poccun B MEXIyHApOIHOM 3KOJIOTHYECKOM COTPYIHUIECTBE.

5. Ilnanupyemble pe3yabTaTbhl O0y4YeHHsI 1O JUCHHUILIMHE, o0ecrneyHMBaIOIHe AOCTHKeHHe IIAHHPYeMbIX

pPe3yJabTaTOB 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

B pesynpraTe OCBOGHHS JAMCIUIUIMHBI «OKOJOTHS» OOYYAIOUIMHCA JODKEH OBIAJETh  CIEAYIOUIMMHU
KOMITETEHIIMSIMH U HHANKATOPAMH JOCTI)KEHHSI KOMIETCHIINH:

CnocobeH co3/1aBaTh ¥ MOJJIEP)KUBATh B OBCEAHEBHOI KHU3HU U B TPOHECCHOHATIBHON IEATEIbHOCTH Oe30I1acHbIe
YCIIOBHS ’KU3HEICSATEIBHOCTH ISl COXPAHEHUS IPUPOTHON Cpesibl, 00ecTieueHns yCTOWIMBOTO pa3BUTH O0IIECTBA, B TOM
YHCIIe IPH YIPO3e U BOSHUKHOBEHHHU YPE3BbIYaliHBIX CUTYAIMil U BOGHHBIX KOH(IHKTOB (YK-8):

— AmnammzupyeT (axkTOphl BPEAHOTO BIMSHHS Ha >XH3HEAEATEIBHOCTH JJIEMEHTOB Cpeibl OOMTaHMS (TEXHHYECKHX
CPEICTB, TEXHOJOTMYECKHX MPOIECCOB, MAaTEPHAJIOB, 3MaHUNH M COOPYKEHUH, NMPUPOJHBIX U COIHUAIBHBIX SBICHHUN)
(YK-8.1);

— MWnentudumupyer onacHsie U BpeaHbie (GaKTOPHI B paMKax ocylnecTBisieMoit aestensHoctd (YK-8.2);

CnocobeH wu3yuaTh, AaHAJIM3UPOBATh, HCIIOJIb30BATh MEXAHHW3MBbl XHMHYECKHUX DEaKIHMH, MPOMCXOMAIINX B
TEXHOJIOTMUECKUX IIpolieccaX M OKPY’KalolleM MHpE, OCHOBBIBAsCh Ha 3HAHUSX O CTPOCHHMH BEIECTBa, INPHPOAE
XMMHUUYECKOH CBSA3M M CBOIMCTBAX pa3IMYHBIXKIACCOB XUMHUECKHX HJIEMEHTOB, COETMHEHNH, BemmecTB n MaTepuanos (OITK-
1):

- 3HaeT OCHOBHBIC CBEACHMS O MEXaHNW3MaX XMMHUYECKHX Peaklni, CTPOSHHHU BELIECTBA, NPUPOJE XMUMHUYECKOI CBS3U H

CBOHCTBaX Pa3IMYHBIX KJIACCOB XMMHYECKHX 3JEMEHTOB, COEAMHEHHH, BEIIECTB M MAaTepHAIOB € TPeOOBaHWH OXpaHBI

TpyJa, TEXHUKH OE30MaCHOCTH, YKOJIOTHYECKOH 0e30MacHOCTH 00BEKTOB MpodeccuoHanbHoi aesTensHocty (OIIK-1.2)

Crnoco0eH OCYIIECTBIATh MPOQECCHOHAIBHYIO JAEATEIbHOCTh C YYETOM 3aKOHOJATelbcTBa Poccuiickoin
depepanuu, B TOM YUCiIe B 001acTi 3KOHOMUKH 1 3konoruu (OITK-3):

- 3HaeT 3akoHOHaTenbcTBO Poccmiickoit @Penmepanmu B 00IacTH SKOJOTHH W CIIOCOOEH OCYIIECTBISATH CBOIO

npohecCHOHANBHYIO ISSITENLHOCTD B paMKax JeicTByromero 3akonoarenscTea (OIIK -3.2)

B pesynbraTte choOpMHUPOBAHHOCTH KOMIICTCHIIUH CTYICHT JOJDKCH:

3narhb

HeratuBHble ¢akTopbl TexHOCHEPHI, HX BO3ACHCTBHE Ha YeI0BEKa, TeXHOC(HEPY U MPUPOAHYIO CPEeay; MOPSIOK
HCTIOJIB30BaHUS CPEJICTB WHAMBHIYAIBHOW 3alllUTHI; CTPOCHUE BEIECTBA, MPHPOJY XHUMHYCCKOH CBSI3M W CBOWCTBAX



pPa3IMYHBIX KJIACCOB XUMHUYECKHX 3JIEMEHTOB, COCIMHEHHII, BEIECTB M MaTepHajioB; 3aKOHOJATEIhCTBO Poccuiickoit
deneparyu B 00J1aCTH SKOJIOTHH

YMmerhb

IIpoBOUTh KAUYCCTBCHHBIH W KOJWYCCTBECHHBIN aHAIM3 M OICHUBAaHUC PUCKA; OKA3BIBATh IMEPBYIO JOBPAUYCOHYIO
[OMOIIb TOCTPAJaBIIUM TPU aBapusAX W YPE3BbIUAHHBIX CUTYyallMsX; aHaJU3UPOBATh, MCIIOJIB30BATh MEXAaHU3MBI
XAMHAYECKUX DPEaKINH, MPOUCXOAANINX B TEXHOJIOTHYECKHX IIPOIECCax M OKPYKAIOMIEM MHpPE; OCYIIECTBISTH CBOIO
PO eCCHOHATBHYIO IEATEIFHOCTh B PAMKaxX IEHCTBYIOMIETO 3aKOHOAATEIbCTBA

Baagernp
OCHOBHBIMH METOJIaMH OOCCIICYCHUsT OE30MaCHOCTH JKHU3HEICATCIBHOCTH B UYPE3BBIYAWHBIX CUTYAlUSX M 3alHUThI
MEpCOHaTa OT BO3MOXKHBIX IIOCIICACTBUN aBapuii, KaTacTpod), CTHUXUIHBIX OCICTBHI; CpPEIACTBAMH WHIWBUAYaJILHOU
3aIIUTHI, OCHOBHBIMU METOAaMHU 00ecTiedeHHsT 0€30IMacHOCTH KU3HEACATEIIEHOCTH B YPE3BBIYaHBIX CUTYalNAX M 3aIIUTHI
MEPCOHATa OT BO3MOJKHBIX ITOCIICACTBUI UpE3BBIYAWHBIX CHTYallHi; TEXHOJIOTHYECKHMHU IIPOIIECCAMH, OCHOBHIBASsICh Ha
3HAHUAX O CTPOCHHM BEUIECTBA, MPHUPOAE XUMHUYECKOM CBSI3M M CBOMCTBaX Pa3MYHBIX XUMHUYECKHX DJIEMEHTOB,
COCITUHCHUH, BEIICCTB M MATEPUAIOB; HaBBIKAMH Pa0OTHI C JOKYMCHTAIMCH, B TOM YHCJIC B 00JACTH SKOHOMHUKU H
9KOJIOTUH

AHHOTADUA
padoueii nporpaMMsbl JUCHHUIIIHHBI
DJIeKTPOTeXHHKA U MPOMBIIILTIEHHAS 3JIeKTPOHHKA

1. O6mast TpynoemkocTh (3.¢./ ak. uac): 3 /108.
2. MecTo TUCHUTIJIMHBI B CTPYKTYPe 00pa3oBaTe/ibHONH MPOrpaMMbl

JucnuminHa DJIEKTPOTEXHHKA W TPOMBINLJIEHHAs JJIeKTPOHUKA oTHocuTcs kK OOs3aTenpHOW wacTd Ojoka |
JucuumnuHe! (MOZyNN).

3. leanb 4 328244 U3yYeHUS JMCHUIITUHBI

Llenpro OCBOCHMS AUCHUIUTHHEI ABIAETCS (POPMHUPOBAHNE CHOCOOHOCTEH M TOTOBHOCTH HCIIOJIB30BAaTh OCHOBHBIC
3aKOHBl €CTECTBCHHOHAYYHBIX IUCLHHUIUIMH B INPO(PECCHOHATIBHOM NESITENbHOCTH, a TaKKe TOTOBHOCTH HCIIOJIb30BATh
3HAHMS OCHOBHBIX (M3MYECKUX TEOPUH [l pElIeHHs BO3HUKAIOUIMX (U3MYECKMX 3amad, CaMOCTOSTEIbHOTO
npuobpereHus (U3MUECKUX 3HAHUWHA, I TOHMMAaHUS NPHHIUIOB paboThl NMPUOOPOB W YCTPOWCTB, B TOM YHUCIE
BBIXOZSIIIUX 32 IIPEJEIIbl KOMIIETEHTHOCTU KOHKPETHOTIO HAIPABJICHUS.

3agauaMy NIPenoiaBaHusl JUCIUIUIUHBI SBISIOTCA:

- TpHoOpeTeHne 3HAHWN 00 OCHOBHBIX MOHSATHSAX M 3aKOHAX TEOPUH DJIEKTPUUYECKUX Liernel, 00 yCTpOHCTBe,
NIPUHINIIE ASHCTBUS U 00JIaCTH MPUMEHEHHNS BAKHEHIIINX 3JIEKTPOTEXHUUECKHUX U 3JIEKTPOHHBIX YCTPOUCTB;

- IproOpeTeHne 3HaHUK O NPUHIUMAX pabOTHl AHAJIOTOBBIX U LU(POBBIX IEKTPOUIMEPHUTEIBHBIX MIPUOOPOB U
METOJaxX U3MEPEHHUS DIIEKTPUUECKHUX BEJIUYNH;

- (opMHpOBaHME W pa3BUTHE YMEHHWH PpacCUMTHIBATH IIEMM IOCTOSHHOTO M MNEPEeMEHHOTO TOKa, COOMpaTh
MpOCTEeHIINe 3JEKTPUIECKUE LIENH, U3MEPATh B HUX TOKH, HAMPSDKEHHs, MOIIHOCTH, YMEHNH BBHIOMPATh W MCIOJIB30BATh
HEOOX0ANMOE JIEKTPOTEXHNUECKOE U 3JIEKTPOHHOE 000py/I0BaHNE;

- (popMupoBaHMEe U pa3BUTHE YMEHUI H3MEPEHHUS SJIEKTPUIECKUX BEJITHUNH;

- mpuobpereHne M (OPMHUPOBAHKME HABBIKOB pacyeTa IeNeld MOCTOSHHOTO M TEPEeMEHHOro TOKa, paboThHI ¢
KOHTPOJIbHO-U3MEPHUTEIBHBIMY IPUOOPAMHU, H3MEPEHHUS IIEKTPUIECKUX BETIHYHUH;

- npuoOpeTeHre U GOpMHUPOBAHNE HABBIKOB PA0OTHI C U3MEPHUTEIHHON TEXHUKOM, COCTABICHUE M3MEPUTEIbHBIX
cxeM u obecrieueHre 6e30macHoi paboThI epcoHaa Mpy BBHITIOIHEHUH H3MEPEHNH

4. Conep:xanue IMCHUIIHHBI

Pasnea 1. JIuHeiinble 3/1eKTPUYECKHE e NOCTOSTHHOIO TOKA

[Ipenmer u 3amaun U3ydeHHUs TUCHUIUIMHBL. DJIEKTPHUYECKask YHEPTHUs, €e 0COOCHHOCTH W 00JacTH MPUMCHEHUS.
[Tonstne snexTpuueckod enu, ee dieMeHThl. Knaccudukamus snekrpudeckmx nenedl. Cxema memu. OCHOBHBIE
TEXHOJIOTHYECKUE TOHATHS: BETBb, y3eld, KOHTYyp. 3akoHbl Oma um Kupxroda. bamanc momiHOCTeil. DKBHUBAJICHTHBIC
npeoOpa3oBaHUs B AJICKTPHUYCCKON IIeNU. PacdeT 3NMEKTPUYECKOW IENH METOJO0M SKBHBAJICHTHBIX IMpeoOpa3oBaHU U
METOJIOM HETOCPEICTBEHHOTO MPUMEHEHHS 3aK0OHOB Kupxroda

Pazgen 2. dnexrpnyeckue nenu 0ogH0(a3HOT0 CHHYCOHAATBHOIO0 TOKA

OnHodaszHbIi cHHycOnTATEHBINA TOK. OCHOBHBIE ITapaMeTpPhl, XapaKTePU3yIONIHe CHHYCOUIATFHO H3MEHSIOITYIOCS
BennunHy. [lelicTByromiee U cpeqHee 3HAUYEHUs CHHYCOMJAIBHOTO TOKa M HampspkeHus. CHMBOIHUYECKOe M300pakeHHe
CUHycOMJanbHEIX (yHKIMA. Bexropubie nmarpammbl. 3akoHsl Oma u Kupxroda mis meneid cHHYCOHMAAIBHOTO TOKA.
OnexkTpuyeckass Lenb U UACANbHBIMHU PE3UCTUBHBIM, MHAYKTHUBHBIM U €MKOCTHBIM 3yeMeHTamu. IlocnenoBaTenbHoe U



mapaielbHOe COSIMHEHWE B MMM CHHYCOMAAJIBHOTO TOKa. METOABl pacueTa W aHaln3a pa3BETBICHHBIX IeTel
CHHYCOHIATBFHOTO TOKa. MOIIHOCTE M KO3((GHUIUEHT MOIIHOCTH IEMH CHHYCOMAAIBHOTO TOKa. Pe30HaHC HampspKeHUH U
PE30HaHC TOKOB

Pa3gen 3. Tpexdazusble dieKTpUUECKHE HENH CHHYCOMIAIBHOI0 TOKA
Hemn tpexcdasHoro Toka. TpexdasHas memb, COCOWHCHHAs B 3BE3[y W TPEYTONbHHK. AHAIW3 M pacdeT
TpexdazHbIX eneil Mpyu CHMMETPUYHON U HECUMMETPHYHOM Harpy3ke. MomHocTh TpexdasHoro Toka

Pa3nen 4. HeuHeiiHble jIeKTpUYeCKHe H MATHUTHBIE NN

Ilomsatne HenmHeWHOTO odneMeHTa. KiaccupuKamys HENMWHEHHBIX DIIEMEHTOB, WX  BOJBT-aMIICpHBIC
xapakTepuctuku. Cratnueckoe u auddepeHanIsHoe conpoTuBiIeHns. PacueT HenmmHeHOH e MetogqoM BAX. Pacuer
HEJIMHEWHON LIeTIH METOJOM Harpy3oudHoil npsimoil. IToHsTne MarHMTHON nenu. MarHuToaBMXKylIas cuia. MarHUTHBIN
MOTOK. 3aKOH MOJHOro Toka. Kilaccmdukamuss MarHUTHBIX MarepuanoB. Bebep-ammepHass XapakTepHUCTHKA ydJacTKa
MarHuTHOH 1enu. 3akoHsl Kupxroga ais pa3BeTBISHHBIX MarHUTHBIX LieTel. Pacuer Hepa3BeTBIEHHOW MarHUTHOW LeH.
Pacuer pa3BeTBIE€HHON MarHUTHOW LIETIH

Pa3gens. DaekTpuyeckue MalIMHbBI M TPaHCHOPMATOPDI

Tpauncpopmaroprel. HasHauenwe m oOnacTH NpUMEHEHHWs. YCTPOWCTBO M TNPHHIOWN NEHCTBHA OXHO(A3HOTO
tpaHcdopmaropa. Cxema 3amenienust Tpancopmaropa. [lotepu, KIIJ| u sHepretuueckas nuarpamMma TpaHchopmaTopa.
OKcneprMeHTANBHOE ONpeJieNieHne napameTpoB TpaHchopmaropa. Tpexdasusiii TpancdopmaTop. ABTOTpaHCHOPMATOD.
W3zmepurensHble TpanchopmaTopsl. HoMuHaANBHBIE JaHHBIE U 0003HAYEHUE TPAaHC(HOPMATOPOB.

YCTpoiicTBO W TPUHIMI JCHCTBUS acuHXpoHHOro mapurarens. CkojibxeHue. ['paduk 3aBucumoctd M2(S).
Mexanuueckas xapakrepucTuka. CrocoObl Iycka, peBepCHpOBaHHE, PEryJUpoBaHHE 4acTOThl BpalleHus. OCHOBHBIE
CBOHCTBa M 00JIaCTH MPUMEHEHHS aCHHXPOHHOTO IBUTATEIIS.

YCTpoiicTBO M MPUHINN ASHCTBUS CHHXPOHHBIX MallWH. YTJIOBas Xapakrepuctuka. U-o0pa3Has XapaKTepHCTHKA
CHUHXPOHHOTO JBHrareis. BiusiHue Toka Bo30yxXIeHHs Ha pabOTy CHHXpPOHHOro npurarens. [Iyck CHHXpPOHHBIX
nBurareneil. OCHOBHBIE CBOMCTBA M 00IACTH IPUMEHEHNS CHHXPOHHBIX ABHTaTenei. CHHXPOHHBIE T€HEPATOPHI.

YCTpoiicTBO MaIlIMH MOCTOSHHOTO TOKa. [IpWHIMI NeWcTBHS TeHepaTopa W JABUTATENs] HMOCTOSHHOTO TOKA.
OO0paTUMOCTh MalIMH MOCTOSHHOTO Toka. CrocoObl Bo3OyxaeHns. CriocoOs! mycka. CrocoObl peryaupoBaHUs 4acTOThI
BpauteHus. PesepcupoBanne. CriocoObl TOPMOXKEHHsI JBHrareneil mocTossHHOro Toka. OCHOBHbBIE CBOMCTBa M 00JacTH
MPUMECHCHUA )lBI/IFaTeJIeﬁ IIOCTOSAHHOI'O TOKA.

Pa3gen 6.0cHOBBI NPOMBIIVICHHOMH 3JIEKTPOHUKH

KOMITOHEHTBI AJIEKTPOHHBIX YCTPOMCTB: PE3UCTOPHI, KOHAEHCATOPHI, MOJYIPOBOIHUKOBBIE JNOIbI, OUITOJISIPHBIE
TPAH3HCTOPBI, IOJIEBBIE TPAH3UCTOPBI, TAPUCTOPBI, HHTErPAIbHBIE MUKPOCXEMBI.

Bempsivutenn. Hasznauenme, knaccupukanus, oOmacth mnpuMeHeHUs. OCHOBHBIE ITOKa3aTeld pabOTHI
BhnpsMuTeneil. OnHohasHblil 0JJHOMOYIIEPUOHBIA BBIIPSMHUTENb, OJHO(DA3HBIA HYJIEBON BBINPSIMUTENb, 0JHOMA3HBII
MOCTOBOH BBIIPSIMUTEND, TPEX(ha3HbIH HyJICBOH BBINPSIMUTEND, TpeX(ha3HbIH MOCTOBOI BEITPSIMHUTEIb.

YcunurenbHble Kackanbl. CXeMbl BKIIOYEHHUSI TPAH3UCTOPOB. YCHIIMTENBHBIM KacKaJ C OOIIMM SMHTTEPOM.
Pesxxumbl paboThl YCHIIMTENIBHBIX KackagoB. OOpaTHbIe CBsI3U B ycunurensix. Juddepenimanbupiit ycnnnuTens.

YcnoBHOe 0003HAYEHHE M OCHOBHBIC MapaMeTpbl ONEPALMOHHOTO ycuiutens. ONepaluoHHBIH yCHINTENb C
OTPHUIIATEIIFHOW 00paTHOW cBA3pI0. HewHBepTHpyrommii, WHBepTHUpYIOMKN W auddepeHnnansHeI  ONepalHOHHbIH
yennurens. Cymmarop. Marerparop. Anddepennuarop. MuBepropsl. [IpeobpasoBaTenn 4acToThI

5. llnanupyemMble pe3y/bTaTbl 00y4eHHs M0 AUCHHMILINHE, 00ecTieYrBalOLIHe JOCTUKEeHHe IJIAHUPYeMbIX
pe3yJIbTATOB 0CBOEHHs 00pa30BaTe/IbHON NPOrpaMMbl

HSy‘ICHI/Ie JAUCHUIUIMHBL HAIMPaBJICHO Ha HpI/IO6p6T€HI/I€ CJICAYIOIHNX KOMIIETEHIIHIA u HHAUKATOPOB HX
NOCTHIKEHUA .



HpO(l)eCCl/lOHaJILHLle KOMIICTCHIIMHM U MHANKATOPbI UX TOCTUKCHUSA

3anaa OcHoBaHme

npog):;ggorla OOBeKT Wi Kox 1 Hanmerosasue [TK Kon u HaumenoBanue (mpodeccnonanbHblii
o0J1acTh 3HAHUS HHJUKaTOpa JocTiKeHus [1K| CTaHAapT, aHAIU3 OIbITa)

ACATCIEHOCT O00011IeHHBIE TPYAOBbIE

1 GbyHKIUN
HayuHo-ucc/ienoBaTeIbCKUil THI 33124 NPO(eCCHOHAIBLHOM 1eATeJIbHOCTH

Texnonorn | Xummdeckoe, | OIIK-2 Crmocoben OIIK-2.1 3HaCT| Ananu3 TpeGoBaHHIT K

4ecKas XUMHKO- HCIO0JIb30BaTh COBPCMCHHBIC npodeccroHanbHbIM
TEXHOJIOTHYECK | MATEMaTHYCCKHUE, MaTeMaTHIECKHE W (PU3UKO- KOMIICTCHIIUAM,
oe ¢usnueckue, pUsnKo- XUMUYECKHC  MCTOABI I penbsIBIsIEMbIM K
MPOU3BOJICTBO; | XUMHUUYECKHE, XUMHUUYecKre [PCIICHHA 3a/1a9| BpITyCKHUKAM
CKBO3HBIC METOJBI JJIs] pELLICHUS npoQecCHOHANBHOM HallpaBJIEHUs TOATOTOBKHU
BHIbI 3amad npodeccnoHanbHoM ACATEIbHOCTH Ha pbIHKE TPYyAa,
npoeccronan | ACATCIBHOCTH 00001IeHNEe 3apyOeKHOTO
bHOI OTIBITA, TIPOBEJCHHUS
JIEATENbHOCTH | OTIK-4 CriocobeH KOHCYJIBTALNH C
2 obecrieuuBaty, OI1K-4.1 Cnocoben A
NPOMBIIIIEHHO | ppoBeicHHE : pabotonaresnsimu,
e (B cepe TeXHOTOIUCCKOro obecreunBaTh MPOBEICHNE 061:CJII/IHCHI/IHI\1H/I
OpraHM3allui ¥ | porecca, HCHOJIb30BaTh :{Hgoizlc)i);e;i?;z;t‘;z;ﬁ: paGoTozareseii oTpac, B
IPOBEICHHUS TEXHUYECKHE CPENCTBA Tgx:nqecm/le cpecTra I KOTOpO#i BOCTpeOOBaHbI
HAYYHO- JUIsl KOHTPOJIS CortTpons HapaMeTpOn BBINTYCKHHUKH B paMKax
HCCIICN0BATENb | rapamMeTpoB X HOTONHCRKON 1POLECC HanpaBJIeHUI HO):[FO\:FOBKI/I.
CKUX H TEeXHOJIOrHUYECKOrO [IpodeccnonanbHEII
OIIBITHO- MpoLecca, CBOMCTB ChIPbS cranzapt 40.011
KOHCTPYKTOPCK | 11 roTOBO#H MPOIYKIHH, «Crnenuanuct 1o Hay4Ho-
uX paboT B OCYIIECTBIIATH H3MEHEHHE WCCIIeIOBATEIbCKUM U
obmact napaMeTpoB OTIBITHO-KOHCTPYKTOPCKHAM
XUMHYECKOTO H | TeX HOIOITHIECKOTIO pa3paboTkam,
XUMHKO- MpOLIeCcca PH H3MEHEHHH YTBEP KICHHBIH MTPUKAa30M
TEXHOJIOTUMECK | CBOICTB CHIPBS MuHHCTEpCTBA TPyAa U
oro COLMATEHON 3aIIUTHI
MIPOU3BOJICTBA). Poccuiickoit ®enepanuun

Hayuo- POHSBOCTBA) | [1K:-5 Crnocoben or 04.03.2014 No 121 H,

JI;IEEIJ;I;,;[IOBaTG E;ﬁ?:;;:g:g’%m o [1K-5.4 TOTOB HCMIONMB30BaTh | OG06ILeHHas TPYI0Bas

3HAHMSI OCHOBHBIX DyHKIHSL.

00paboTKe U aHATHU3Y
Hay4HO-TEXHUYECKOMN
HHPOPMALIUHU U
pe3yIbTaToOB
HCCJIEIOBAHUM,
BBIIOJIHATh

OKCIICPUMEHTBI U
0pOpPMIIATH Pe3yTHTATHI
HCCIIEJOBAHUN U
pa3paboTOK, TOTOBHOCTh
OCYILIECTBIIATh
MOJTOTOBKY
JIOKYMEHTAITIH, TIPOCKTOB
IUTAHOB U IPOTPaMM
MPOBEACHUS OTACIBHBIX
3TanoB padboT

(hHU3MIECKUX TEOpHi s
[peLIeH!Us] BO3HUKAIOIIUX
(br3nueckux 3agad,
CaMOCTOSTEIILHOTO
nproOpeTeHust PU3TISCKUX
3HaHMH, ISl TOHUMAaHUS
[PUHIUIIOB paboTHI
MpUOOPOB M yCTPOWCTB, B
TOM YHCIIE BEIXOAAIINX 32
Mpe/ieNbl KOMIIETEHTHOCTH
KOHKPETHOTO HaIpaBIlICHUs

A. IlpoBeneHue HayqHO-
HCCIIEIOBATEIbCKIX H
OTIBITHO-KOHCTPYKTOPCKHX
pa3paboTOK IO OTIEIEHBIM
pasgenam Tembl. A/02.5.
Ocy1ecTBiaeHe
BBITOJTHECHHSI
9KCIICPUMEHTOB U
oopMIICHHS PE3yIbTaTOB
HcCleJOBaHUMN 1
pa3paboTok (YypoBEeHb
kBanupuUKanuy - 5).

B pe3yabTaTre H3yUeHUs TUCHUILUIHHBI CTYACHT 6aKaMaBpnaTa JOJI2KEH

3uame.
- OCHOBHBIC 3aKOHBI YJICKTPOTEXHUKH, YCTPOUCTBO,
- NPUHIOUN IeHCTBUS M 00JIACTH PUMECHEHHUS BAXHEHIITNX JCKTPOTEXHUICCKHUX U DJICKTPOHHBIX YCTPOWCTB;



-  TpUHOUOB pabOTHl AHAJOTOBBIX M IU(POBBIX AIIEKTPOUIMEPUTEIBHBIX MNPHUOOPOB ¥ METOABl H3MEPEHHS
ANEKTPUUYECKUX BEITNINH

Ymemn:
- paccUYHUTHIBATH IENH NOCTOSHHOTO U IEPEMEHHOTO TOKA,
- BBIOHMpPATH U HCIOIH30BATH HEOOXOIMMOE IIEKTPOTEXHUIECKOE U IJIEKTPOHHOE 000PYIOBaHUE;
- U3MEpPSATh DIEKTPUUECKUE BETUUNHBI

Bnaoemo:
- HaBBIKAMH pPacyeTa [EMeH MOCTOSHHOTO U MEPEeMEHHOI0 TOKa, pabOThI ¢ KOHTPOJIHHO- U3MEPHUTEILHBIMU PUOOPAMH,
H3MEPEHUS IJCKTPUUCCKUX BEIHYUH;
- HaBbIKaMH pabOTHI ¢ W3MEPHUTEIBLHOW TEXHUKOW, COCTABJICHUS H3MEPUTEIBHBIX CXEM U oOccrieueHue O0e30MacHOM
paboThI IepCcoHaNa MPH BBIMOJIHEHUH U3MEPEHHUN

AHHOTALUA
pa6oueii mporpaMMsbl ¥ CUMIJIMHbBI
PaBHoBecHe B peajibHBIX CHCTEMAaXx

1. O6mast TpynoemMKocTsh (3.¢./ uac): 2/ 72.

2. MecTO JIMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl
JucnumnunaPaBHOBeCHE B pealbHBIX CHCTEMax OTHOCHTCSA K BapHaTHBHON uvacTu Onoka 1 JIMCIUIUIHUHBI (MOIYIH).
JucnumimHa o BeIOOpY.

3. leanb 4 328244 U3yYeHUS JMCHUIITUHBI
[enbt0 OCBOCHUS AUCIUILTHHBI SBJISICTCS oOecrieueHre 6a30BOM MOJATOTOBKU CTYJCHTOB B 00JIACTH pacueTa paBHOBECHOTO
BBIXO/Ia MPOYKTa Ta30BBIX PEAKIIMI TPU BHICOKHX JABJICHUSIX U JIFOOBIX TEMIIEpaTypax.

3agaun NpernojaBaHys JUCIUILTHHBL: MOTyYCHHE TEOPETHUECKUX 3HAHUH 00 0COOEHHOCTSIX pacyeTa paBHOBECHOTO BBIXOAA
NPOJYKTa MPH BBICOKUX JABJICHHAX; OCBOCHHE CIIOCOOOB pacyéra XMMHUYECKOTO PAaBHOBECHS B pEAbHBIX CHUCTEMaXx;
HCIOJIb30BaHUE IIAKETOB NPUKIIAJHBIX [IPOrPAMM IIPU pacdy€rax XMMUYECKOIO PABHOBECHS Fa30BbIX PEAKIIMUM.

4. Copnep:xanme JMCHUIIHHBI

PeanbHble ra3pl, UX OTJIMYME OT UAEANbHBIX. KpuTepun OTKIOHEHUS OT MACANbHOCTU. YPaBHEHUS COCTOSHUS PEalbHOro
rasa, WX CpaBHWTENIbHAs XapakTepuctuka (ypaBHeHHs Ban-mep-Baambca, beptmo, Jutepuum, ¢ BHpPHATBHBIMU
kodpdunuentamu, Pemmmxa — Ksorra, burtu-bpumxmena, Bbenemmkra-Be66a-Pyomra wu gp.). CocraBisttomniie
yCpenHEHHOTO B3anMojieiicTBHuA. MoJenu OLeHKH MOJHOW SHeprud (MEXMOJIEKYIIPHOTO MOTEHIIHANA) B3aUMOJIEHCTBUS
Mouekyn. IIpuuamsbsl konaeHcanmu. Omucanue npouecca kKoHiaeHcanuu Ha npumepe CO,. IIpaBuiio mpsMOIMHEHHOrO
nmnamerpa Kenpthe-Matnacca. [ToHATHE 0 CBEPXKPUTHUYECKHX (IIIONAAX, UX CBOWCTBAX W BO3MOXHOCTSIX IPAKTHYECKOTO
npuMmeHenus. [IpuBeneHHble napameTpsl. YpaBHeHUe BaHn-nep-Baanbca, BblpakeHHOE depe3 NPUBEACHHBIE I1apaMETPBhL.
3aKOH COOTBETCTBEHHBIX COCTOSHUI. BpIUMCIeHHE TEepMOJMHAMHYECKHUX IIapaMeTpPOB pEaJbHOTO ra3a MpH IOMOIIH
YpaBHEHHH COCTOSIHUSI PEaJIbHBIX Ta30B, M0 3KCHEPHUMEHTANBHBIM JaHHBIM. O000meHHbIi MeTo pacdyeTa. PYrUTHBHOCTH
n  kodpduument ¢yrutuBHoctd. CraHgapTHOe cocTosiHME. MeToabl pacyera (YTMTHBHOCTH (aHAJUTHYECKHE,
rpadudeckue). YpaBHCHHE W30TEPMbI PEAKIMH B ra30BOi CMeCH. 3aKOH ACUCTBYIOUIMX MAacC JJIs PEaJbHOW CHUCTEMBI.
Pacuer paBHOBecHil B peanbHOH CHCTEME ¢ UCMOJBb30BaHHEM IocTynara JIbronca u PaHjana o mapuualbHON JETYy4YECTH.
CMecu peallbHbIX ra3oB. PacueT XUMHUUECKOro paBHOBECHS U PEaKLUN CHHTE3a aMMuaka U MeTraHona. ComocTaBlieHHe
PAaCCUMTAHHOTO PABHOBECHOTO BBIXOJA TPOAYKTa C OSKCIEPUMEHTAJIbHBIMH JaHHBIMH. AHaIM3 pe3yabTaToB H
BO3MOXKHOCTH TIPUMEHEHUSI TPUOIMKEHHBIX PACUSTHBIX METOJIOB K 33/IaHHBIM PEaKIUSIM B ONPEAEIEHHBIX YCIOBHUSX.

5. llnanupyemble pe3y/bTaThbl 00y4eHHs 10 AUCHHUILINHE, 00ecneYrBaloLMe JOCTUKEeHH e IJIAHUPYeMbIX
pe3yJIbTaTOB 0CBOCHHsI 00pa30BaTe/ILHOI POrPaMMbI

B pesymerare ocBoenuss OOII GakamaBpuaTa 00ydJaromMiACs JODKEH OBIAAETh CIEAYIOUINM pPE3yJETATOM OOydeHHS IO
JTUCLUIUIMHE: TOTOBHOCTBIO TNPHMEHSTh aHAINTHYECKME W YHCICHHBIE METOZABl pPELICHUs] MOCTABICHHBIX 3ajad,
UCIIONIb30BaTh COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJOTHH, MPOBOJAUTH 00paboTKy WMH(OpManUKM C HCIIOIb30BaHHEM
MIPUKIIAJHBIX MPOTPAMMHBIX CPEACTB cephl MPodhecCHOHATBHON NesITeIbHOCTH, NCTIONb30BaTh CETEBbIE KOMITBIOTEPHBIC
TEXHOJIOTUM W 0a3bl JaHHBIX B CBOEH mpodeccHoHanbHOW 007acTH, MakeThl NPUKIAAHBIX NPOrpaMM JUIs pacyera
TEXHOJIOTHUECKHX MapameTpoB obopyznosanus (11K 2).

3HaTbﬁTeopeTquCKHe OCHOBBI pacdy€Tta TCPMOJIMHAMHUYCCKUX MAPAMETPOB U XHUMHUYECKOI'0 PABHOBECHUA B PCaJIbHBIX
Ta30BbIX CUCTEMAX,

YMeTh:caMOCTOSTEIbHO BBIOpaTh M NPUMEHHUTh METOJ pacdeTa, ONTUMAaJbHBINA JUIS 33JaHHBIX YCIOBHI; HCIIOIL30BATH
KOMITBIOTEPHBIE TEXHOJIOTMH JUIsl pacyéTa XMMUYECKOT0 PAaBHOBECHSI B pealibHO ra30BOil cucreme.



Bnaners: NOHATHIHO-TEPMHHOJIOTHYECKAM amNllapaToM B 00JacTH paBHOBECHS Ta30BBIX PEAKIMA INIPH BBICOKUX

JaBJICHUAX.

AHHOTALIUA
paboueii mporpaMMbl TUCIUITIHHBL
OCHOBBI BOEHHO¥ MOATOTOBKH

1. O6mas Tpynoemkoctsb (3.¢./ vac): 3/108.

2. Heab ¥ 328244 U3yYeHUS JUCHUIITTHHBI

Heani0 ocBOEHHS JAUCHUAILUIMHBI SIBISCTCSA IOJNYYCHHE 3HAHWMA, YMCHHH WM HAaBBIKOB, HEOOXOIUMBIX JUJIs
CTaHOBJICHUS O0YYAFONIUXCS B KAYECTBE TPAKAAH CIIOCOOHBIX M TOTOBBIX K BHITIOJIHCHHIO BOMHCKOTO JIOJra U 00sI3aHHOCTH
T10 3a1uTe cBoel POMHBI B COOTBETCTBUM C 3aKOHOAATENbCTBOM Pocculickoit @enepanuu.

3agayamMu AuCHUIINHBI KOCHOBBI BOCHHOH MOATOTOBKN» SBJISIIOTCS:
(dopMupoBaHue y 00YyYalOIIMXCSl MOHUMAHUS TJIABHBIX ITOJIOKEHUH BOEGHHOH HOKTpUHBEI Poccuiickoii dexneparyu, a
TaK)Ke OCHOB BOGHHOT'O CTPOUTENLCTBA U CTPYKTYphl Boopyxenusix Cun Poccuiickoit @enepanun (BC PO);
(opMupoBaHue y 00YHaIOMINXCS BHICOKOTO OOLIECTBEHHOTO CO3HAHHSI M BOMHCKOT'O JI0JITa;
BOCIUTAHME JUCUUIUIMHUPOBAHHOCTH, BBICOKMX MOPAalIbHO-IICUXOJIOIMYECKUX KAdyeCTB JIMYHOCTU TIpakJaHuHA -
MaTPUOTA;
OCBOEHHE 0a30BBIX 3HAHUH U (POPMHUPOBAHNE KIIFOUEBBIX HABBIKOB BOGHHOTO
Jena;
pacKpbITHE cIeIN(UKH AEATEILHOCTH Pa3IMYHbIX KaTeropuii BoeHHocoyxanmx BC PO;
O3HAKOMJICHHE C HOPMAaTHUBHBIMH JOKYMEHTaMH B 0OJacTH oOecrieueHHss OOOpOHBI TOCYAapCTBA M IPOXOKACHHA
BOCHHOI1 CITy’KOBI;
(opMHpOBaHUE CTPOEBOI MOATSAHYTOCTH, YBRKUTEIFHOTO OTHOLICHUS] K BOMHCKMM PHUTYyalaM M TPaJAWULHSIM, BOCHHON
(dhopMe 0K b,

- HU3YUCHHUC U NPUHATUEC IIPaBUJI BOHHCKOM BCXKJIMBOCTH,
- OBJIAACHUEC 3HAHUAMU YCTABHBIX HOPM U ITPAaBUJI MOBEACHUA BOCHHOCITYXKAIIHX.

3. Conep:xanue JMCHUIIHHBI
Pazpen 1. ObmeBounnckue yctaBsl Boopyxkennsix Cun Poccuiickoit denepanuu
Pazpnen 2. CtpoeBas moAroToBKa
Pasnen 3. OrHeBast MOATOTOBKA U3 CTPEITKOBOTO OPYKHS

Pasnen 4. OCHOBBI TAKTHKH OOIIEBOMCKOBBIX TOApa3AeICHHN
Pasgen 5. Paguanmondas, XMMU4ecKas U OMOJIOrHYECKas 3aIuTa
Pasnen 6. Boernas tomorpadus

Paszgen 7. OCHOBBI MEIUIIMHCKOIO 00ECTIEUEHUS
Paznen 8. BoeHHO-noIMTHYECKAs TIOJITOTOBKA
Paznen 9. [IpaBoBas moAroTOBKa

4. Ilnanupyemble pe3yJibTaThl 00yUeHHs 0 JUCUHUILINHE, 00ecneYrBalolue JOCTUKEeHH e JIAHUPYeMbIX
pe3yJIbTaTOB 0CBOCHHSsI 00pa30BaTe/ILHOI POrPaMMbI

B pesynsrate ocBoenus OITOII GakanaBpuara oOydaromuiics TODKEH OBIAJETh CIECAYIOIINM PE3YJIbTaTOM OOyUYeHHS I10

JMCIUIUIAHE:

HaumenoBanue
KaTeropuu
(rpymmer) YK

Kona n Haumenosanune YK

Kon u HaumenoBanune nHaukaTopa gocTikeHus YK

CucteMHoOe 1
KPUTHYECKOE
MBIIUIEHHE

VK-8 Cnocoben co3gaBath

)44 NOAACPKUBATH B
MTOBCETHEBHON KH3HH H B
npodeccruoHaTbLHOM
NESTSILHOCTH  O€30TacHbIe
YCIOBHS
KHU3HEICATSIPHOCTH JUTSE
COXPaHEHHU HIPUPOIHOMI
cpensl, obecrieyeHUs
YCTOHYUBOTO pa3BUTHA

obmiecTBa, B TOM 4HCIIE TIpU
yrpo3e ¥ BO3HHKHOBEHHH
Ype3BbIUANHBIX CUTyallUd U

VYK-8.1 Amnammsupyer
KHU3HECSATETHbHOCTD
(TEeXHMYECKHX  CPEACTB,
MaTepuaioB, 3JaHUd U
COIMAILHBIX SIBJICHHIA)
VYK-8.2 Unentudunupyer onacHsle U BpeqHble (GakTopsl B
paMKax OCyLIECTBISEMOH eATEIbHOCTH

VYK-8.3 BruBisieT mpoOiemsbl, CBS3aHHBIE C HapyIICHUSMH
TEeXHUKH O€30IacHOCTH Ha pabodyeM MecTe; NpeiaraeT

(dakTOpsl BPEAHOTO BIHSHHS Ha
3JIEMEHTOB cpelsl  OOMTaHUA
TEXHOJIOTUYECKUX  IMPOLECCOB,
COOPYXEHMM, TNPUPOIHBIX U

MEpONpPUATHAX 1O  MPEAOTBPALICHUIO  YPE3BBIYANHBIX
cuTyanui
YK-8.4 Pazpsacuser IIpaBHiIa MTOBEICHUS npu

BO3HUKHOBCHHUU ‘lpe3BLI‘IaﬁHBIX CI/ITyaHI/Iﬁ IpUupoagHOTrO H




BOCHHBIX KOH(JINKTOB. TE€XHOTCHHOTO MPOUCXO0XKICHUS; OKa3bIBAET IEPBYIO IOMOLIb,
OIMCHIBAET CHOCOOBI  y4acTHUsi B  BOCCTAHOBHUTEIBHBIX
MEpOIIPHATHAX

AHHOTADUA
padoueii nporpaMMsbl JUCHHUIIIHHBI
Ipuxknagnass MexaHuKa

1. O6mas TpyaoemMkocTs (3.¢./ ak. gac): 6 / 216.
2. MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl

Jucunmnmna [pukiaaHas MeXaHHKa oTHOCUTCA K Yacth, popMHupyeMOi ydacTHHKaMH 00pa30BaTEIbHBIX OTHOIICHUH,
6soka 1 JIuCuUIInHbL (MOTYIH).

3. lesb 1 3a1a44 U3yYeHUS JUCHUTIIMHBI

Llenbro OCBOCHUS TUCIHUILIMHBI SIBISIETCS YOPMHUPOBAHUE CIEAYIOIUX KOMITETSHIUH:

ITK-1: CnocobeH oCyIIECTBIATh KOHTPOJIb COOJIIOAEHHS TEXHOJIOTHYECKHX IapaMeTpOB B Ipeiesax, yTBEPKICHHBIX
TEXHOJIOTHUYECKUM PpEerjaMeHTOM, NPUHUMATh MEphl IO YCTPAHEHUIO IPHUYHMH, BBI3BIBAIOIIMX OTKIOHEHHE OT HOPM
TEXHOJIOTUYECKOTO periiaMeHTa, 00eCceYrBaTh NOATOTOBKY TEXHOJIOTHYECKOTO 000PY/I0BaHUs K IPOBEPKE U PEMOHTY.
3agaun npenojaBaHus JUCIUIIIHHBL:

- N3y4YCHHE 3aKOHOB CTAaTHKH M MEXaHWYECKOI'O ABI)KEHHS MaTepHalbHBIX TElT B MPOCTPAHCTBE, OCHOB INPOYHOCTH,
KECTKOCTH M yCTOHYMUBOCTH 3JIEMEHTOB KOHCTPYKINHA;

- OCBOGHHE OOIIMX MPHUHIUIIOB MOCTPOSCHHUS MOJEIECH M aJITOPUTMOB PACUYETOB AJS HCIIOJIB30BAHHS THIIOBBIX H3JCIIUH
MaIIMHOCTPOCHUS C YIE€TOM HX TTaBHBIX KPHTEPUEB PAOOTOCTIOCOOHOCTH;

- O3HAaKOMJICHWE C OCHOBHBIMH KOHCTPYKIMOHHBIMH MaTepHalaMH, WX MEXaHWIECKUMH XapaKTEePUCTHKAMH
OKCILUTyaTaluOHHBIMU CBOﬁCTBaMH, METOAAaMM IMOJTYYCHU 3arOTOBOK 1 zLeTanei/i;

- IPUMCHCHUEC NTOJIYYCHHBIX 3HAHUM JJI pCHICHUS KOHKPETHBIX 3a/1a4;

- U3y4YeHHe KOHCTPYKIMHA U MPUHITUTIOB paOOThI JeTallell MalllkH.

4. Conep:xanue TUCHUTTHHBI

Craruka TtBepaoro Tena. Cucrema cxonsmuxcst cuil. IIponsBonbHas miockas cuctema cuil. IlpocTpaHcTBeHHas cucreMa
cun. Kunemarnka toukn. Kunemarnka 1tBEproro tema. JluHamuka TOo49ku M TBEpAOro Tena. OCHOBBI pacuéra THHOBBIX
9JIEMEHTOB KOHCTPYKIMH. PacTsvkeHme-cxarue. ['eomerpudeckue xapakTepuCTHKN cedeHuil. Chsur, kpydenue. M3rud.
C0XXHOE CONpOTHBICHHE. YCTAJIOCTHAas NPOYHOCTh MAaTepHalioB. YCTOHYMBOCTH CXKAaTblX cTepxkHEH. OCHOBBI
MIPOEKTUPOBAaHUA M pacu€ra neranedl mammH. CBapHble coequHeHHs. Pe3pOoBbIe coeanHeHHs. 3y0OdaThie IepenadH.
Uepssuaele mepenaun. Pemennple mepemaun. llemnpie mepemaun. Bambr m ocu. Ilommumankn. Mydtel. OCHOBBI
KOHCTPYHPOBAHHUSL.

5. IlianupyemMble pe3yabTaThl 00yYeHHs 10 TUCHHUILINHE, 00eCeYnBAIOIIHE JOCTHKEHHE MIAHUPYEMbIX
pe3yabTaTOB 0CBOEHHSI 00Pa30BaTEIbHOI MPOrpaMMbI

B pesynerate ocBoenms OOIl OakanmaBpuata OOYYarOIIUIICS MOJDKCH OBJAACTh CIACAYIONUMH KOMIICTCHIUAMH H
WHAWKAaTOpaMu JOCTUKCHUSA KOMHeTeHHHﬁI

3HaTh:

- OCHOBOIIOJIAraromue MOHATHA U MCTOJblI CTaTUKH, KUHCMATUKH, PACUYCTOB Ha MPOYHOCTb MU KCECTKOCTH YIIPYIHUX TEI,
MOPSIOK pacydeTa JeTaneid 000pyI0BaHUS XUMHYECKON POMBIIIICHHOCTH;

- CHCTEMBI U METOJIBI pacyeTa THITOBBIX JeTalel ¥ Y3JI0B MAIlHH, JeTalleil 000pyI0BaHHUSI XUMUIECKOH MPOMBIIUICHHOCTH;
- TUTIOBBIC AETANH M Y3JIbI MAIIHH, IETA 000PYI0BaHUIA XUMUIECKOH TPOMBIIIICHHOCTH.

Ymern:

- BBITIOJTHATH PacyeThl Ha MPOYHOCTH, )KECTKOCTh M JIOJTOBEYHOCTH Y3JIOB M JETaleld XUMHUYECKOIO O0OpYHOBaHHS IPH
MPOCTBIX BHJAX HArpyXeHus, a TaKXe HpOCTeﬁIHHe KHUHEMATUYCCKHUE PACUYCThl ABWXYHIUXCA JJIEMEHTOB OTOI'O
000pyIOBaHNUS;

- UICTI0JIb30BAaTh METOABI pacyeTa ueTaneﬁ " y3JI0B MallliH XUMHYECKON MPOMBIIIIJIECHHOCTH,

- IPOBEPATH TEXHUYIECKOE COCTOSHUE, OPTaHMU30BHIBATh MPOGIIAKTHUECKHE OCMOTPBI U TEKYIIUH PEMOHT 000pyIOBaHHUS.
Baaners:

- METOJaMHU MPOBEPOYHBIX PACYETOB OTACIBHBIX Y3JI0B U ﬂeTaneﬁ XUMHUYECCKOTO 060py11013aH1/m;

- METOJIAMH pacyeTa JeTalleii U y3JI0B C y4eTOM HEOOXOAUMBIX MaTEPHAIIOB;

- HaBBIKAMU TOATOTOBKU 00OPYIOBaHHS K PEMOHTY U IIpuéMa 000pyJ0BaHUS U3 PEMOHTA.

AHHOTALUA
padoueil nporpaMMbl AUCHHUIIMHBI
MarepuaJjoBejeHue 1 3a1IUTA 0T KOPPO3UH

1. O6mast Tpyaoemkocthb (3.¢./ uac): 3/108.
2. MecTo TUCHUTIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMmebl



Juctminaa  «MartepuanoBeieHue W 3alluTa OT KOPPO3WH» OTHOCHTCA K BapWaTUBHOW dYacTh Osoka |
Jlucrumuimaer (MOIyIHN).

3. Henpb ¥ 327241 H3YYeHHUS TUCHHMILIHHBI

Ilenvio Oucyunnuupr sBusercs (GOpMUPOBAHWE Yy CTYACHTOB KOMIICTCHIMH, CBA3aHHBIX C TOTOBHOCTBIO
HCTIONIb30BaTh 3HAHUE CBOWCTB XMMHYECKHX 3JIEMEHTOB, COCAMHEHUH M MaTEpHalIOB Ha WX OCHOBE JIJI PEIICHUS 3aaad
PO eCCHOHATBHOMN /eATeIFHOCTHICIIOCOOHOCTEI0O OOOCHOBBIBATE W NMPHUHUMATh TEXHUYECKHE PEIICHHs NPH BBIOOpE
TEXHOJIOTUUECKHUX ONEpaluil B X0/e pa3padOTKH TEXHOJIOTHYECKHX IMPOLIECCOB, YUUTHIBATH SKOJOTMYECKUE MOCIIECTBUS
MIPUMEHEHNS] KOHKPETHBIX TEXHOJIOTUI U TEXHUYECKHUX CPEICTB

3adauu oucyuniunbl:
- JaTh OCHOBHBIE CBEACHHS IO BAXHEHIIMM KOHCTPYKIMOHHBIM M (DYHKIMOHAIBHBIM MaTepHajaM, HX COCTaBaM,
CBOHCTBaM crocobam 00paboTKH.
- 03HAaKOMUTbH C HEKOTOPBIMH METOJaMH HCCIIEIOBaHHS MaTepUallOB U OIIPEAEIICHUs X CBOMCTB
- PacKpBITh (HPU3UKO-XUMUYECKYIO CYITHOCTh B3aMMOACHCTBUS OCHOBHBIX KOHCTPYKIIHOHHBIX MAaTepHAIIOB C OKPYKarOIIEH
Cpenoi, 03HAKOMHTh C TEOPETUUECKIMHU OCHOBAMH KOPPO3HMH M 3aIIUTHI METAIJIOB (CIIABOB), IPUBUTH HABBIKK aHAJIN3A,
HCCIECOBaHMS, IPOTHO3MPOBAHHSA KOPPO3HOHHBIX MPOLECCOB M pa3pabOTKM  MEpONpUATHH MO  3alIuTe
METAIIOKOHCTPYKIIUH OT KOPPO3UHL.
- (opMupoBaHme y 00yJaIONINXCS CHCTEMBI 3HAHUH TI0 000CHOBAHUIO M BEIOOPY KOHCTPYKIIMOHHBIX MaTEpPHAJIOB W 3aIIUTE
UX OT KOPPO3UH B KOHKPETHBIX YCJIOBHSX.

4. Conep:xanue TUCHUNITHHBI

Ha3zBanue pasnena

Ne P —— CopnepxxaHue pasaena
1 BBenenue. Ponp MaTepuasia M €ro XapakTepUCTUK B OOECHEYCHHWH HOPMaJbHOU
9KCIUTyaTauuu u3nenuil. OCHOBHBIE TOHSTHS O MEXaHWYeCKUX, (DU3UUECKHX,
XMMHUYECKHX, TEXHOJOTHYECKUX U 00 OKCINIyaTallMOHHBIX XapaKTEPUCTHUKAX
Beenenue. Oo6ume
MaTepHalioB W METOAaX WX ompenencHus. Mukpo- um Makpoananu3. ®dpakrorpadus.
CBEICHUS O CTPOCHUU
METAIIOB IMonsaTne o  ¢Qu3MUecKHX  MeTOJaxX  HCCIENOBaHMS  METAJUIOB W CIUIaBOB
(PEHTTeHOCTPYKTYPHBIN aHaNn3, IWIATOMETpUUecKuid aHamm3 U 1p.).Kmaccudukamms
MaTtepuanoB. OnpenencHue TEPMHUHA «KOPPO3US METAIOB». ACHEKTHl 3HAYUMOCTH
KOPPO3HH U 3alUTHI METAJIOB. 3a1a4H U CTPYKTypa Kypca.

2 Crpoenue ATOMHO- KpUCTAIIIMIECKOE CTPOCHNUE METAIIOB, AU HY3NOHHBIE MPOLECCHl B METAJIE,
METAJUINYECKHX (opMHpOBaHHE CTPYKTYPbl METAUIOB M CIUIABOB NPH KpHCTAUIM3alWU. BimsHue
CIUIaBOB u UX | HarpeBa Ha CTPYKTYpy M cBoiicTBa JedopmupoBaHHoro merauia. CTpOeHHUE CIUIABOB.
CBONCTBa @a3pl U CTPYKTypHBIe cocTaBisitonie. Kputnueckue Touxku. TUIIOBBIE TUarpaMMel

cocTossHus. Da30oBpld aHalIM3 CIUIABOB: IIPaBUJIO KOHLEHTPAalUd U OTPE3KOB.
[IpornosupoBanue CBOWCTB cjiaBoB: mnpaBuio KypnakoBa u bouapa. Jluarpamma
COCTOSIHHUS (OKEJIE30-1IEMEHTHUTY.

3 OcCHOBHBIE Cramu: xjmaccupuKanyss ¥ MapKHPOBKA. YTIEPOAUCTBIE CTalIH. JIerHpoBaHHBIE CTaju.
KOHCTPYKLIMOHHBIE KoncTpykunonnsle uyryHsl. CrennanbHble CTalM M CIUIaBBl Ha JKEJIE30HHUKEICBOU H
MaTepHabl HUKEJEBOH OCHOBeE. lIBETHbIE KOHCTPYKLIMOHHBIE METaliibl M CIulaBbl. CrenuanbHbIe

LBETHBIE CIUIABBI.
Ocnogvt  nopowkogoit  memannypeuu.  CrocoObl  TONy4YeHHS  MOPOIIKOB.

KOHCprKI_II/IOHHBIe, HWHCTPYMCHTAJIbHBIC TMOPOMIKOBLIC Marcpualibl, MaTepUajbl CO
CIICIMaJIbHBIMH cpoiictBamu. O6IacTu IIPUMCHCHU S ITOPOIIKOBBIX MATCPHUAJIOB.

4 Tepmuueckas n | Teopus tepmuueckoii 00paboTKM cranu. OTKUT, HOPMAJIM3AIMs, 3aKajKka, OTIIYCK.
XHUMHKO-TepMHudeckass | TexHomorus TepMuueckoil o0paboTku. PexxuMHBIE mapaMeTpbl TEPMHUYECKOU
00paboTka MeTauloB | 00paboTku. Tepmuueckas 00pabOTKAa I[BETHBIX CIUIABOB. XHMHKO-TEPMHUYECKas

U CIIJIaBOB 00paboTKa cTajeil U CIIaBoB.

5 Hemerainuueckue u | O0miue cBeJeHMsl 0 HeMeTA/LUIMYeCKHUX MaTtepuanax. Ilonumepnvlie mamepuanvl.
KOMIIO3UITHOHHBIE ITnacmmaccel, ux cocmagwl, ceoiicmea. Pezunogvie mamepanwvi. Heopzanuueckue
MaTepHabl mamepuanvl. Komnosuyuonnsie mamepuanvi. VICTIONB30BaHUS HEMETAUTUYECKUX

MaTCprAJIOB B XUMHNUYCCKUX TCXHOJIOTUAX.

6 OCHOBBHI teopun | Kiaccupukanusi KoOppo3HOHHBIX mpomeccoB. OreHKa CKOPOCTH  KOPPO3HH.

KOPPO3MH METAJLIOB KauecTBeHHBIE M KOJMYECTBEHHbIE MOKa3aTenH Koppos3uu. OIeHKa KOPpPO3HOHHOM

CTOWKOCTH METAJUIOB M cIuiaBoB. CTaHmapTH3amus B OOJIACTH KOPPO3HH W 3allIHTHI
MeTaiuioB. ExuHas cuctema 3ammtel ot Kopposuu u craperus (EC3KC)

Xumuueckass Koppo3usi. TepmMonmHaMUKa W KHUHETHKa Ta30BOH KOpPPO3HH
MexaHU3M OKHCJICHHS U 3aKOHBI POCTAa OKCUJHBIX IUIEHOK. 3alIUTHBIC CBOWCTBA
mIEHOK. YCIIOBHE CIUIOMIHOCTH IUICHOK Ha Metaax. JKapocTOMKOCTh U
JKapoMpPOYHOCTh METAJUIOB W CIUIaBOB. Koppo3us B HedJIeKTpoauTax. BrusHue
BHYTPEHHHUX M BHEIIHMX (PAKTOPOB HA CKOPOCTH XUMHUUYECKON KOPPO3UH.
DyieKTpoXUMHUUYecKasi Koppo3usi. [Ipormecchl, mpoTekarone Ha TPaHUIlE MeTall —
DJIEKTPOJIUT. DNEKTPOJHBIE MOTEHIMAJIhl METANIOB W HuX wu3MmepeHue. OOpaTmmoe




B3aUMOJICHCTBUE: TOK OOMEHa, PAaBHOBECHBIH O3JIEKTPOJAHBIN IOTEHIHWAJN, YpaBHEHHUE
Hepncra. HeoOpatumoe B3amMoneiicTBre. HepaBHOBECHBIN AJIEKTPOIHBIN IMOTEHIIHAIL.
Conpspk€HHBIE peaKknuy. JJIEKTPOXUMHYECKas KOppO3Ws, KaK HEpaBHOBECHBIH MpOIECC
AHOJTHOTO PACTBOPEHHUS METaJlIa M KATOHOTO BOCCTAHOBJICHHS OKHCIUTENS. KOppo3HOHHBIIH
(cTarroHApHEIN) TOTEHIIHATL.

TepMoauHaMuKa 3JIeKTPOXMMUYECKOH Koppo3uu. KuHeTnka 31eKTpOXUMHYECKOM
koppo3un. CTamuiHOCTh 3JIEKTPOIHBIX IIPOIECCOB. BimMsHME TOTEHIMAana Ha CKOPOCTH
ANIEKTPOIHBIX MPOLECCOB. JSIBIeHHME TONApU3ALMKM M IOJSIPH3ALMOHHBIE  KpPUBBIE.
Oco0EHHOCTH 3JIEKTPOXUMHUYECKON KOPPO3HHL.

Huarpamma kopposuu. Kontponmpyrommid  ¢akrop. Karomgmeile mpoueccsl mpu
ANEeKTPOXUMHUYECKOl koppo3un. KaTogHble mpoleccs Ipu BOCCTAHOBIEHUH KUCIOPOJa
U IOHOB.

Koppo3sus meranios B
MPUPOTHBIX u
MPOMBIIIICHHBIX
YCIIOBUSIX

AtmocdepHast kopposust. Mexannsm atMocdepHOi KOppo3HH, KOHTPOIMPYIOIHE (HaKTOpBL.
®azoBble U anCOPOIMOHHBIE CJIOW Biard. BimsHue 3arpsHeHMil arMocepsl, BIKHOCTH U
TeMIIEpaTypbl Ha CKOPOCTh aTMOC(HEPHOI KOPPO3HHL.

[louBennas koppo3ust MeTaIIOB. MopcKast KOppo3Hsi METAIIOB.

Hexkotopsbie ciydan ra3oBoii KOppo3ud: 00€3yINIepOKHBAHNE CTAJIM, BOJOPOAHAS KOPPO3H,
KapOOHMIIbHASI KOPPO3Hs], CEPHUCTAsT KOPPO3HsI, KOPPO3HS B CPEZIE XII0Pa M XJIOPHICTOTO BOAOPOZI.

Mertos 3aIINTHI
METaIIOKOHCTPYKIIUH
0T KOPpO3HUH

[TpumeHeHNE KOPPO3ZHOHHOCTOWKIX KOHCTPYKIIMOHHBIX MaTEPHAJIOB.

3amuTa OT KOPPO3MH H3MEHeHHeM COCTaBa Cpe/ibl: YAAJICHHE arpecCHBHOIO
KOMIIOHEHTa (CO3JaHME 3aIlWTHBIX aTMocdep) M BBEACHHE 3aMemJInTenci
Koppo3uu. MexaHu3M  JOEeHCTBHS  HMHTHOUTOPOB. AHOIHBIC U  KaTOJHBIC
uHruouTopel. CMellaHHble HMHTUOUTOpHL. JleTydune HHIUOUTOPBL. YCIOBUS U
00J1acTH MPUMEHEHUS! HHTMOUTOPOB KOPPO3UH.

3amuTra OT KOPPO3MHM NOKPBITHIMH.
OpraHu4YecKoro " HEOpPraHU4eCKOTO MIPOMCXOXKCHUS. Koncepsanus
METAJUIMYECKNX  m3gennid.  Meramnyeckue  mokpbiTusa.  Knaccmduxamms
METAJUIMYECKUX MOKPBITUH 10 MEXaHW3My 3allUTHOTO JAeHCTBUSA (aHOZHBIE H
KaTOJHBIC) U MO0 METOJaM MX HaHEecEeHHs (TrajlbBaHHYECKHE, TepMoaAH(Py3nOHHEIE,
ropsyue, METAIM3ANMOHHBIE,  IJIAKUpoBaHHBIE). OOsacTH  TpPUMEHEHHS
METAJUIMYECKUX MOKPBITHH, WX KOPPO3WOHHAs CTOWKOCTh W  3alIUTHAas
crmocoOHOCTh. IlOKpBITHSA, TONydaeMble XHMHUYECKOH U 3IEKTPOXUMHUUIECKOH
00paboTKOM MeTayuIMuecKol NOBEepXHOCTH (oKcuaupoBaHue, (ocartupoBaHue,
HUKEJIUPOBAHUE U JIP.).

DJIeKTPOXHUMHUYECKAas 3allUTa OT KOPPO3HH.
3alIuTa. AHonHas 3aImuTa (Kucnopoanas
3JIEKTPOXUMHUUYECKON 3alIUTHI.

PanuonaibHoe KOHCTPYHpOBaHHUeE. Kommneke MPOTHBOKOPPO3UOHHBIX
MEpONPUATHHA, Kak HaubOoiee 3PQPEKTHBHBIH W HaAEKHBIM crMoco0 3aIHUTHl OT
KOppO3HH.

OcHOBHbBIE MMOAX0AbI K BHIOOPY KOHCTPYKIHMOHHBIX MATE€PHAJOB H METOJ0B HX
3aIIUTHI OT KOPPO3HMH B YCIAOBHAX XHMHYECKHX MPOU3BOJCTB.

Hemeramnmuueckue  MOKPBITUS

Katonnass u mpoTekTopHas
3alIUTa). IIpumenenune

MeTo bl
HCCIIEIOBAHUS,
HUCIIBITAHUS U
KOHTPOJIS
METATNYECKUX
MaTepHajoB 31
KOPPO3UOHHBIX
MPOIIECCOB

Knaccudukanus, nenu, XapakTepUCTHKAa METOJOB HCIBITAHUS M KOHTPOJS
METaJUIMYECKNX MaTepHaioB M KOPPO3MOHHBIX mpoueccoB. JlabopaTopHbie
METOJbI: JJIEKTPOXHUMHUYECKHE (METOA TOJAPU3AIUOHHBIX KPHUBBIX, METOJ
HOJIIPU3ALUOHHOTO COIIPOTHUBIICHUS, NOTEHUUOMETPUUECKUI METOoT),
AHAJIUTHUYECKUE (xumugeckue u (GU3UKO-XUMHUYECKHE METO/IBI),
MeTannorpaduIecKui, rpaBUMETPUUECKUH, BOJIOMOMETPHUYECKHH,
PaAuOMETPUYECKUN; METOJBl UCCIEJOBAHUS COCTaBa U COCTOSIHUSI IIOBEPXHOCTH.
MeToapl HCHBITAaHHS KOPPO3HMOHHOW CTOMKOCTM ¥ 3al[UTHOH CIOCOOHOCTH
raabBaHUYECKUX NOKPBITHI. MeTo bl KOHTPOJISI KOPPO3UOHHOIO COCTOSHUS MalluH
U annapaToB B IPOMBINUIEHHOCTH. KOppO3HOHHBIN MOHUTOPUHT.

5. IlnanupyeMble pe3yJbTaThl 00yUYeHHMs] MO AUCHUILIMHE, 00eclevyrBalOLIMe JAOCTHKeHHME NJIAHUPYEeMBbIX

pe3yJIbTaTOB 0CBOCHHS 00Pa30BaTEIbHOI IIPOrpaMMbl

HSy‘leHI/IC JAUCHUIUIMHBL HAMpaBJICHO Ha HpI/IO6peT€HI/I€ CJICAYIOIHNX KOMIIeTeHIII/Iﬁ U HHIUKATOPOB HX

JOCTH/KEHUA .
l'[poq)eccm)l{am)m)le KOMIICTCHIIMY U MHAUKATOPLI HX TOCTUKCHUSA

Kon

H HAaUMEHOBaHUE
KOMIIETCHIIUHU

Koa u HaumeHoBaHue HHAUKATOPOB JOCTHKEHUH KOMIETeHIM i




K-2 K-2.2

Criocoben npuHuMath | CriocoOeH 0OOCHOBBIBATH W NMPUHUMATh TEXHUYECKHE PEIICHUS TPH BBIOOpE
TEXHHMYECKUE PEUICHHS IIPU | TEXHOJOTHYECKHX OIepaluidi B Xoje pa3paboTKH TEXHOJIOTHYECKHX IPOLIECCOB,
pa3paboTKe TEXHOJIOTHYECKHX | YYHTHIBATH IKOJOTHYECKHE MOCIEACTBUS PUMEHEHHUSI KOHKPETHBIX TEXHOJIOTHI U
MPOLIECCOB, UX TMPOBEACHHS B | TEXHUYECKUX CPEICTB.

pamKax pErJIaMeHToB,
BBISBIISITH u YCTPaHATh
OTKJIOHEHHUS, BBIOHPATH
TEXHUYECKHE CpelcTBA  JUIS
M3MEPEHUS 0a30BbIX
napameTpoB TexImpouecca,

ChIpbi, MPOAYKIIMHU C Y4YCTOM
OKOJIOTMYCCKUX aCIICKTOB.

MK-5 IK-5.3
Cnocoben ocymecTBIATh | [[0TOB HMCHONB30BAaTh 3HAHHE CBOWCTB XMMHYECKHX JJIEMEHTOB, COCOWHCHHN H
IpOBEICHHUE pabor 10 | MaTepuagoB Ha MX OCHOBE AJIS PELICHHS 3a1a4 Mpo(ecCHOHANBHOH NesTEeNbHOCTH

00paboTKe U aHATIM3y HAYJHO-
TEXHUIECKOH HH(POPMAINH |
pE3yJIbTaTOB  UCCIIEIOBAaHUM,
BBINIOJTHATh 3KCIEPUMEHTHI |

oopmisATh pe3yNbTaThl
HCCIICA0BAaHUIH U Pa3paboToK,
TOTOBHOCTb OCYIIECTBIIATD

MNOATOTOBKY  JIOKYMEHTALIUH,
MPOEKTOB TJIAHOB U MPOrpamMm
HPOBENICHUS OTZENIBHBIX
9TanoB padboT

B pesyabrare H3y4yeHHs JUCHUILNIMHBI CTYACHT 0aKaJaBpHaTa J0JKeH:
3uamo:

OCHOBHBIEC XapaKTE€pHbIE CBOICTBA COCIMHEHHUI 1 MaTEPHAIOB; IPOIECCH POPMUPOBAHMS CTPYKTYPBI U3 KHUIKOTO
COCTOsIHMUA, (I)aSOBI)Ie " CTPYKTYPHBIC IPEBPAILICHUA, OCHOBBI aHaJIM3a AuarpaMm COCTOAHUSA JBYXKOMIIOHCHTHBIX CUCTEM;
(I)I/ISI/IKO-XI/IMI/I‘IGCKyIO CYIIHOCTb ﬂBJ’ICHHIﬁ, MpoUCXoAdIIuX B MaT€pHrajiaXx B YCJIOBUAX HUX IMMPOU3BOJACTBA U IKCILTyaTalluH,
CHOCOObI  MOJIyYeHHS] XapaKTEPUCTUK MaTEpPHAJIOB 3aJJaHHOTO YPOBHS; OCHOBBI BBIOOpa MaTepUajioB, CTOMKHX IpH
3aJaHHBIX YCJIOBUAX OKCIUTyaTalluu; KOHUCIIIUIO KOMIJICKCHOI'O obecreueHus 3alIUThl MaTCPUAJIOB OT KOPPO3UH, METOAbL
KOHTPOJISI KOPPO3UH METAINIOKOHCTPYKIIMM.

Ymemn:

NPUMEHATh 3HAaHUS W WHPOPMANHUIO O CBOHCTBaX MATEPHANIOB IS PEIICHHUs MPOPECCHOHANBHBIX 3a1ad;
KIacCH(UIIMPOBATh KOHCTPYKIIMOHHBIE H (YHKIHMOHANBHBIE MaTepHalbl 10 WX O003HAUYCHWIO; YCTaHABIUBATH
KOPPO3HOHHEIC M JPYTHE CBOWCTBA CTaJle MO WX COCTaBY; PACCUUTHIBATH OCHOBHEIC XapaKTEPHCTUKH KOPPO3HMOHHOTO
mporiecca OIpPENeNATh BUABI KOPPO3WH; C YYETOM XapakTepa KOPPO3HOHHOTO  BO3JCHCTBHSI OKPYXKAIOMIEH Cpembl
000CHOBAaHHO BBIOMPATh KOHCTPYKIIMOHHBIE MaTEPHaJIbl, 3aIIUTHBIC TOKPBITUSA U JAPYTHe MPUEMbl U METOJBI 3alUThl OT
MIPEXKIEBPEMEHHOTO pa3pyIIeHUSI.

Bnaoemes:

HAaBBIKAMHU aHAJIMU3a CprKTypI)I u q)a?)OBOI‘O coCTaBa MCTAJIJIOB U CIIJIaBOB;, MCTOJHMKAMH ITOJAIOTOBKH O6’I)eKTOB JJIsL
MeTauIorpaUuecknx M CTPYKTYPHBIX HCCIEIOBAHWN; TEXHUKOW M METOJaMH  KOPPO3WOHHO-IJIEKTPOXUMUYECKUX
HCCIIeIOBAaHHH; CTOCOOHOCTHIO aHAIN3a PE3yJIbTATOB KOPPO3MOHHBIX HCIBITAHUN JJIsl OLIEHKH KOPPO3UOHHOM CTOWKOCTH
MaTepUalioB U MPOTHO3UPOBAHHS XaAPAKTEPUCTUK KOPPO3HOHHBIX MPOIECCOB; CIIOCOOHOCTHIO MPUHSITHS KOHKPETHBIX
TEXHHYECKUX PEUICHHH 10 BBHIOOPY KOHCTPYKIMOHHBIX W (YHKIMOHAIBHBIX MATEepUAiOB W METOJAaMH X
AHTHKOPPO3UOHHOM 3aIUTHl C YYETOM SKOJIOTHYECKUX MOCICICTBIA UX IPUMCHEHUS.

AHHOTALIUSA
padoueii mporpaMMbl AU CUUIIMHBI

MoneaupoBanne XUMHKO-TEXHOJIOTHYECKHX MPOIECCOB
1. O6mas TpyroemkocTs (3.¢./ ak. yac): 2 3.e./72 ak.4ac.

2. MecTO IUCHMIIMHBI B CTPYKTYpe 00pa3oBaTeibHOIi MporpaMmMsbl



JucnuruinHa MojempoBaHue XHMHUKO-TEXHOJOTHYeCKUX MPOLECCOBOTHOCUTCS K BapuaTuBHoii yactu Giioka
1 JIucuuruiHel (MOYIH).
3. Leanb 4 3aAa4M U3yYeHUs JUCHUTNTUHBI

Ienblo OCBOCHHS AUCIUTUTNHBI SBIIACTCS (QOPMUPOBAHKE CIICAYIOIIUX KOMIICTCHITHNA:

- TOTOBHOCTBIO MPHUMEHSTh AHAIUTHYCCKUE M YHCICHHBIC METOJbI PEIICHUI MOCTABICHHBIX 3a/1a4, HCIOJIb30BaTh
COBpeMeHHbIe HH(OPMAIMOHHBIE TEXHOJIOTHH, MPOBOJUTh 00pabOTKy HH(OPMAIMK C HCIOJIB30BAHHEM MPHKIAJHBIX
MPOTPAaMMHBIX CPEICTB chepbl MPOohECCUOHATBHOM JeITEIBHOCTH, UCIIOIB30BATh CETEBBIC KOMITBIOTCPHBIC TEXHOIOTHH U
0a3pl JaHHBIX B CBOEH Mpo(deccCHOHANBLHON 00JACTH, MAKEThl MPHUKIAIHBIX MPOTPaMM JAJs pacueTra TeXHOJIOTHYECKHX
mapaMeTpoB 000pyIOBaHHUS

-CIIOCOOHOCTHIO TUIAHUPOBATH M MPOBOJUTH (PU3UUCCKUC U XUMHUUCCKUE IKCIICPUMEHTBI, IIPOBOAUTH 00pabOTKY HX
PE3yIbTATOB M OICHUBAThH MOTPEIIHOCTHU, BBIIBUTATh THIIOTE3bl U YCTAHABIMBATH I'PAHUIIBI UX MPUMCHCHUS, MPUMEHSAThH
METO/Ibl MATEMATHYECKOTO aHAIN3a U MOJICIMPOBAHMUS, TEOPETHIECKOTO M AKCIIEPUMEHTAIBHOTO UCCIICIOBAHUSI.

3aauaMu MpenoaBaHusl TUCIIUIUTHHBL SBIISTFOTCS

— 03HAKOMJICHHUE CTYJICHTOB C MAaTEMaTHYCCKUMH MOJICIIIMU OOBEKTOB XMMUICCKOH TEXHOJIOTHH;

—U3y4YCHHUE METOJIOB PEUICHHS PA3IMYHbIX 33]au C IPUMCHEHHUEM allTOPUTMH3AINY U IPOTPAMMHUPOBAHHUS, a TAKIKE
METO/IOB MOICJIMPOBAHUS K ONTUMH3ALUK 00BEKTOB XUMHIECKOW TeXHOoJIorHN Ha DBM;

— IIPOZIGMOHCTPHUPOBATh IPHMEHEHUE U3YUCHHBIX METOJIOB K KOHKPETHBIM 3a/1a4aM.

4. Coaep:xaHue TUCHUTIIHHbI

MopennpoBaHue KMHETHKH XUMHYIECKUX peaknniOnTIMu3anms TeIIooOMEHHbIX mpoueccoB Ha OBM MogennpoBanue
TEI000MEHHBIX MpoueccoB Ha DBMOnrtuManbHOe NPOEKTUpOBaHHE TPyOONPOBOAOB YpaBHEHHS MaTeMaTHUeCKOMN
MOJENNY CTOMUMBOCTh XMMHUYECKHX PEAKTOPOB YUeT HaAeKHOCTH CIOXKHBIX CHUCTeM IpH ontumusanuu IloctaHOBKa
3amaun aHanu3a XTC u Mmeronsl ee pemennst OOmas METOIMKa pelieHus cTpykrypHoro ananmm3a X T CIloctaHOBKa 3a1aun
pacueta 3amkHyTOH XTC. CucremHbIl moaxon mpu moaenupoBanuu XTCMeToasl MaTeMaTHUECKOM CTATUCTUKH JUIS
00paboTKM pe3yIbTaTOB AKTUBHBIX M TACCHUBHBIX IKCIIEPUMEHTOB

5. IInanupyemble  pe3yabTaTbl  O0y4YeHUsi IO JUCHUILIUHE, odecrneyuBaloLne JOCTHKEeHHUe
IJIAHUPYeMBbIX pe3yabTaToB OCBOCHUS o0pa3oBaTeIbHOM MPOrpaMMBbI

B pesynerate ocBoenmss OOIl OakanmaBpuata OOYYAIONIUICS MOJDKCH OBJAACTh CICAYIOUIMMH KOMIICTCHIMSIMU |
MHIUKATOPAMU TOCTIKCHHUS] KOMITCTCHIHA:

VYHuBepcansHble kKoMieTeHIun (YK) u MHIUKaTophl UX JOCTHKEHUS

3amaua
A . Kox n HanmeHOBaHIEe HHINKATOPA
po¢eCCHOHATBHOM Kon u naumenosanue 1K
noctmxkennst OINTK
JIeSITEIbHOCTH
€HUE TPUKIATHBIX U 4 4.2

[TEXHOJIOT'MYCECKUX 3a/ia4 CPB IPUMCHATH LII/I(l)pOBLIG I/IH(i)OpMaL[I/IOHHBIe

HCHOJ’IBSY@T CCTCBbIC KOMIIBIOTEPHBIC
IMCIIOJIb30BAHUCM CPEACTB [TCXHOJIOIMU JJId PCHICHUA TCXHOJIOTHICCKUX

TEXHOJIOIMU JId MOJYyUCHUA

aBTOMAaTH3aLUU U 3aja4 B IPO(eCCHOHATTBHOM 00J1acTH. -
uHpOopManuu B chepe cBoe
KOMITBFOTEPHBIX eaTeILHOCTH %
9 po¢heCCUOHATBHOM JCSITeIBHOCTH.
TEXHOJIOT Ui
[IECTBJICHUE HAYYHO- IIK-5 5.1
MCCIIe10BATEIBCKON Croco0eH OCYIIEeCTBIATh NpOBeAeHHE PaboT
Crioco0eH IIaHupOBATh U TIPOBOUTH
JIeATCIBHOCTH 110 mo oOpaboTke W  aHaMM3y  HAy4HO-

(1)I/ISI/I‘IGCKI/I€ U XUMHUYECKHE

CIICHUIO PUKIATHBIX i
P P it TEeXHMYECKOH HWH(GOpMAaMK U pPEe3yJbTaTOB KCTIEPHUMEHTEI, IPOBOJMTE 00PaGOTKY

Bajay XMMHUYECKOMH

HCCIIEeI0BaHUIl, BBITIOJIHATh ¥IX Pe3y/IbTATOB M OIICHUBATH
rexHoIorHH SKCIIEPUMEHTBI M 0)OPMILATE PE3yIbTaThI MOTPEIIHOCTH, BbIIBUTATh TUIIOTE3bI U
HCCIIeIOBAHMI U pa3pabOTOK, FTOTOBHOCTh YCTaHaBJIMBATH 'PAHULIBI UX
OCYILECTBJIATH IIOATOTOBKY JOKYMEHTALIUH, IIPUMEHEHUS, IPUMEHAT METO/IbL
TIIPOCKTOB MJIAHOB U IIPOTpaMM IIPOBEIACHUS MaTeMaTH4YCCKOro aHajin3a u

B pe3yiabTare H3yYeHHs TUCHUILUINHBI CTYJAEHT 0aKajJaBpuaTa J0JIKEH:
3namo:
— OCHOBHI TU(QQEPCHIMATEHOTO HWHTETPATBHOTO HWCYUCICHUS (YHKIMA OJHOH © HECKOJNBKHX IIEPEMCHHBIX,
aHATMTHYCCKOW TCOMETPUH W JIMHEHHOW aireOphl, BEKTOPHOIO M TapMOHHYECKOTO aHaH3a, TEOPUH OOBIKHOBCHHBIX
I pepeHIHaIbHbIX YPaBHEHUH, HHTETPAIBHBIX MPeoOpa30BaHMiA, OCHOBBI YHCJICHHBIX METOIOB, JJIEMEHTH TEOPHH
(YHKIUH KOMIUIGKCHOW TEPEMEHHOM, 3JIEMEHTHI TCOPHH BEPOSTHOCTEH M MATEMAaTHYeCKOH CTaTHCTHKH B 00BeMe,
JIOCTATOYHOM JUTSI U3yYCHHS €CTECTBEHHOHAYYHBIX JTUCIHIUIMH Ha COBDEMEHHOM HAYYHOM YPOBHE



Ymemo:

— UCTOJBh30BaTh MATEMATHYECKUH amnmapaT ¥ HHOOPMAIMOHHBIC TEXHOJIOTHH TP U3YICHUH €CTECTBEHHOHAYYHBIX
JIHACHMILIAH

Bnaoemes:

— MeToaMu TU(GEPEHIIMPOBAHUS, HHTCTPUPOBAHUS (PYHKIIUH, OCHOBHBIMU AHATMTUYCCKUMHU M YHCICHHBIMH METOIAMHU
pelieHus anredpandeckux 1 qudQepeHIuaNbHbIX YPABHEHUN U HX CHCTEM

AHHOTADUA
padoueii nporpaMMbl JUCHHUIIIHHBI
Mertposorus, cTaHAAPTHU3ANNS U cepTUHUKAINS

1. O6mast TpynoemMKocTsh (3.¢./ yac): 2/72.
2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl
JucnurumHa «MeTpoJiorus, cTaHIapTu3ays U cepTuUKanUsS OTHOCUTCS K 0a30BOW yacTH 0JIOKA JTUCLIUILIHH.
Ona OasupyeTcs Ha CIEYIOIIMX IUCHUILIMHAX ECTECTBEHHOHAYYHBIX M NPO(ECCHOHANBHBIX LUKIOB: MaTemaTHka,
®uzuka, OCHOBBI HH)XEHEPHOM SKOJIOTHH, AHAIUTHYECKAst XUMUSI U (PU3NKO-XMMHUYECKHE METO/IbI aHATN3a.
3. leas u 321240 U3y4eHUS JHCIUIIIHHBI
Leabio ocBoeHHs IUCHUMIUIMHBI SBIsETCS - oOecrieueHne 0a30BOM IOATOTOBKM CTYIEHTOB B 00JacTsIX
JIESITENIHOCTH, OTPENEICHHBIX 3aKOHOM P® «O TeXHHYECKOM PETYINPOBAHUI
3amaun npernogaBaHus AUCIUIUINHBL:

—  OCHOBHBIC IIOHATUS METPOJIOTUHU, METOAAX U CPEACTBAX U3MEPEHMUS,;

—  eAMHHIBI GPU3MYECKUX BEJIINYNH, HICTOYHUKH MTOTPEITHOCTH U3MEPEHHH U CPEICTB U3MEPEHUI;

—  HAyYHO-TEXHUYECKHUX IPUHLUMIBI M METOAbl CTAaHAAPTU3ALMUH, MCIOJIb3yEeMble 7S IOBBIIIEHHS KadecTBa
MPOAYKIUH U YCIIYT;

—  (opmbl MOATBEPKACHUS COOTBETCTBUS, MOPSIOK BBITOJHEHUS PabOT 1Mo cepTUHUKALNKN MPOAYKIMU U CHCTEM
MEHEJKMEHTa KayecTBa.

4. Conep:xanue JMCHUIIHHBI

HaumeHnoBanu
e pa3nena | Coxep:kaHue paziena
JTUCIUILTHHBI

[Monsitue Metponoruueckoro obecnedeHus. OpraHu3allMOHHBbIE, HAyYHBIE W METOIUYECKHE
OCHOBBI METpOJIOTHYECKOro obecneueHus. [IpaBoBble OCHOBBI OOecHeueHHs EAUHCTBA
nzmepennii. OCHOBHbIE TOJIOXKEHUsI 3akoHa P® «OO0 obecnieuyeHWH €IMHCTBA HM3MEPEHHIN».
3amaun U3MEpPeHHs U KOHTPOJIL B XMMUU U XUMHYECKON TEXHOJOTHH. TeopeTHdeckue OCHOBEHI
MeTposiorud. OCHOBHBIE TOHATHS, CBA3aHHBIE C OOBEKTaMH H3MEPEHHS: CBOICTBO, BEIHMYMHA.
MexnyHapoaHas cucteMa equHull. JlocroBepHocTh n3MepeHni. [ToHsTHE 00 TaNoHaX eqUHUL U
00pasoBkIX cpeacTBax n3MepeHns. OCHOBHBIE TIOHSTHS, CBSI3aHHbIE CO CPEICTBAMH N3MEPEHUI.
Knaccudukanms BHIOB M METONOB M3MEPEHHS M HMX XapaKTEPUCTHUKH. MeTposoruueckue
nokasareiau cpeiactBs uzMepenus. MBU. IlorpemHoctT u HEONpENeIEHHOCTH HW3MEPEHHM.
Mertponorus Tounocts m ee cocraBnsromue. CrydaiiHas MOOTPENIHOCTb: YHCIEHHBIE XapaKTePUCTHUKU
BOCIIPOM3BOJAMMOCTH. YCIIOBUSL aHAlM3a U BOCIHPOU3BOAUMOCTH pe3ynpTaroB. CiyuaiiHas
MIOTPEIIHOCTh:. MHTEepBajibHAasA OlleHKa. CucTeMaTH4yecKas MOTPEIIHOCTh: OOIIHe MOIXOABI K
orneHke. CpaBHEHHE pe3yibTaTOB AaHAIN30B. 3JHAYMMOE M HE3HAUMMOE DPAa3Indue CIy4alHBIX
BennunH. CpaBHEHHE CpPEIHEr0 W KOHCTAaHTHI: IpocToi TecT CrthromeHTa.CpaBHEHHE ABYX
cpennux. MoanbuuupoBaHHblii U npuOmmkeHHbI npoctoi Tect CrhlogenTta. CpaBHeHHE
BOCIIPOM3BOIMMOCTEl JBYyX cepuil AaHHbIX. Tect ®umepa Bwiseienne npomaxoB (Q-tect).
IToctynatel metponoruu. HopmaTHBHO-IIpaBoBast OCHOBa MeTposiornu. OCHOBHBIE OOBEKTHI
I'CU. OcHOBHO¥ OCHOBOIIOJIATAOIINH TOKYMEHT B 00JIaCTH 00eCIieueHHsI eIMHCTBA U3MEPEHUH -
I'OCT P 8.000 «I"'CU. OCHOBHBIE OJIOKEHUSI.

XKusnennnlit 1uxn npoxykumu. KadectBo mpoaykuun. ®3 PO «O  TexHHYecKoM
perynupoBaHum». OCHOBHBIE TOHATHS M ONpEJENeHUS B OOJIACTH CTaHIApTH3allMH B CBETE
3akoHa «O TEXHHYECKOM peryiupoBaHun». OObeKTH cTaHAapTh3auuu. Llean W NpUHIMIBI
CTaHAapTU3alMU. YPOBHHM CTaHAapTH3aluh. MexaHu3M paboT no craHgapruianud. [loHsTue
CranmapTr3any | HOPMATHBHBIX JOKYMEHTOB KaK CPEJICTB CTaHIApTH3AIH: HOPMAaTHBHBIA JOKYMEHT, CTaHIAPT,
A MIpaBHja 10 CTAaHIAAPTH3AINH, PETJIAMEHT, TeXHHUECKUH peraaMeHT. Buabr cranmaproB. OOmas
XapaKTepUCTHKA CTAHIAPTOB Pa3HBIX BHJOB: OCHOBOIIOJIATAIONINE CTAHIAPTHI, CTaHZAPTHI HA
MIPOAYKIIMIO M YCIYTH, CTaHAAPTHI Ha paboThI (IIPOIECCHI), CTaHAAPTHl Ha METOIBI KOHTPOJI,
cnenudruIecKre BUABI CTAaHIAPTOB HA YCIYTH.

MeToandeckne OCHOBBI CTaHAAPTH3aIMH.METONBl CTaHAAPTHU3AIMK: YIOPSAAOYeHHE OO0BEKTOB




napamMeTpuIecKas CTaHIapTU3AIHS,; yHUpHUKALHS MPOAYKIUY;
KOMITJIEKCHAsl CTaHJapTH3aIUs; OIepekarolias CTaHAapThu3anus. MeTobl
CHUCTeMAaTH3aIusl, CEJCKIUs, CHUMILTU(PUKALINS,

CTaHAapTU3alNY;
arperaTupoBaHME;
yrnopsimoueHus: OOBEKTOB CTaHAAPTHU3ALMH!
TUMH3ANHS 1 ONTUMHU3ALIHS.
l'ocymapctBenHass cuctema craHpaptuzauuu Poccuiickoit  ®Denepanuu.
TEXHUYECKUX KOMUTETOB 110 ctannapruzamin (TK).

OOmast xapaKTepHUCTHKa CTaHAAPTOB pPAa3HOTO cTaryca (KaTerOpHH):
crangaptel  Poccuiickoit ®epepauuun (I'OCT P), cranpmapTel opraHusanuu
XapaxTepucTuka TexHnueckux yciuouii (TY) kak HOpMaTUBHBIX JOKYMEHTOB.
MexrocynapctBeHnasi cucrema cranpapruzauun (MI'CC). MexnyHapoJHass M perdoHaibHas
cTa"gapTusanys. MexxayHapoaHble opranusanuu no cranaaptuzanuu (MCO, MOK, MCD).
TenneHIMU 1 OCHOBHBIC HAIIPABICHUS Pa3BUTHUS cTaHAapTU3auuu B Poccuiickoil Penepariu

XapakTepuCTHKa

rOCYIapCTBEHHBIC
(CTO).

[MoarBepxnenne coorBeTcTBH. Llenmy M MpUHIMIBI MOATBEPKAEHHUS cOOTBETCTBUS. OOBEKTHI
MOJTBEPKAEHUS COOTBETCTBUS. DOPMBI MOATBEPXKIEHHUS COOTBETCTBUS. JlekiapupoBaHUe
COOTBETCTBUSI NPOAYKIHMH. [lopsimoK [AeKmapupoBaHUs COOTBETCTBHS. 3HAK OOpamieHHs Ha

Ceprudukarus
PBIHKE.
(ITonTBepxxaeH
e Ceptudukamus-kak ¢GopMa TOATBEPKICHUS cooTBeTcTBUA. OOs3arenbHas W JOOPOBONBHAS
ceprudukauus. Cucremsl ceptudukanud. Oprabl M0 CepTUPHKALNMN M HCIBITATCIbHBIC
COOTBETCTBUS) praQuKan pTHguKalL p pTaQuKan

nmabopaTopur. AKKpeIUTalHs OPTraHOB MO CepTU(GUKAINHN M HCIBITATEIBHBIX (M3MEPHUTEIHHBIX)
naboparopuil. Ilopsmok ceptudukaimu nponykiuu. Ceprudukanus ycayr. CepTudukanms
CHCTEM KauecTBa.

5. TlnanupyeMble pe3yJibTAThI O0y4eHHs] MO JMCHMUILIMHE, 00ecneunBalolIie JAOCTHKEHHE MIAHHPYEMBbIX
Pe3yJabTaTOB OCBOEHHSI 00PA30BaTEIbHOI MPOrpaMMbI

W3y4yeHune QUCHUIUIMHBI HATIPaBJIeHO HA (GOPMHUPOBAHKE CIEAYIOIINX KOMIIETCHIIUH:

Kox m HauMeHOBaHHE KOMIIETEHIINHU

MK-1

Cnocoben OCYIIECTBIIATH KOHTPOIIb
COOIOIEHNST TEXHOJOTHYECKUX IapaMeTpoB B

KOI[ 1 HAMMECHOBAHUE UHIUKATOPOB JOCTHKEHUH KOMIETEeHIH i
K-1.4

Cnocoben AHAJIU3UPOBATH TCXHUYCCKYIO NJOKYMCHTAIUIO, IIPOBOANUTH
OCHOBHBIC HWHIKCHCPHBIC PACUCThbl IJId Hoz[60pa 060py;[03aH1/1;{ B

npeaciax, YTBEPIKACHHBIX TEXHOJOTMYCCKUM

COOTBCTCTBUU C TCXHOJIOTMYCCKUMHU PCIrIIaMEHTAMH U MacIiTabom

CriocobeH MpUHUMATh TEXHUYECKHE PpeIIeHUs
IpH pa3paboTKe TEXHOJIOTHYECKUX IIPOLECCOB,
UX TPOBEAEHHS B paMKaX pErjiaMeHTOB,
BBISBIISITH M YCTPaHATh OTKIOHEHHS, BHIOMpATh
TEXHUYECKUE CPENICTBA JUIsl H3MEPEHUS 0a30BBIX
HapaMeTPOB TEXIPOLIECCa, ChIPbs, POAYKIHIHN C
YYETOM IKOJIOTHYECKHX ACTICKTOB

periiaMeHTOM, MIPUHUMATh Mepbl MO | MPOU3BOJICTBA
YCTpaHEHHUIO MPUYHH, Bbi3bIBaronux | [MK-1.6
OTKIOHCHHE OT HOPM  TEXHOJOTMYECKOro | ['0TOB HCHONB30BaTh HOPMATHBHBIC JOKYMEHTHI MO Ka4decTBY,
periiaMeHTa, obecrieunBaTh NOATOTOBKY | CTaHAApPTH3allMd M CePTH(PUKAIMU BBITYCKACMOW MPOIYKIIUH,
TEXHOJIOTHYECKOTO 00OPYNOBaHHUA K IPOBEPKE | MPUMEHSTH 3JEMEHTHI 3KOJOTHYECKOr0 aHajlu3a B TMPAKTHYECKON
Y PEMOHTY pabore
nK-2 nK-2.4

Crnocoben MMPpOBOAWTL aHAJIM3 MATCpHUAIOB Ha CTaAUAX BXOJHOTIO,
TEKYIIET0 TEXHOJOTMYCCKOTO M 3aKIIOYUTCIIBHOTO KOHTPOJA U
OCYHICCTBJIATH OLUCHKY IMOJIYYaCMBbIX PE3YJIbTATOB

B pesynbraTe chopMHUpOBaHHOCTH KOMIIETEHIIMH CTYICHT JIOJDKEH:

3HaTh.

OCHOBHEBIE METOAaMH W CpE€ACTBA TIOJYUCHMH,
CTaHJapTHu3anumu B

JIeATENbHOCTH; OpTaHU3aluio paboT 1o

UH(GOPMAIIUH, [PABOBBIE OCHOBBI METPOJIOIMYCCKOI
P®; opraHu3zallMOHHO-METOJUYECKUE MPUHIHUIIBI

XpaHEHUs,

MOJTBEPKIEHHST COOTBETCTBUSI B PD; Mex1yHapOIHbIE U OTEYECTBEHHbIE HOPMATHBHbBIE AOKYMEHTHI 10 CEPTU(HUKALUH
HIPOLYKIUU U CUCTEM KaueCTBA; OCHOBHBIE 3TAIlbl ¥ IPUEMBI BBIIIOJIHEHUS U3MEPEHU.

YMeTb.

[lepepabaTeiBaTh WHGOPMALHIO C WCIIOIB30BAHWEM KOMITBIOTEPA; IPOBOIUTH pPACUYETHl IO OIEHKE CIyYalHBIX H
CHUCTEMAaTHUYECKUX MOTPEIIHOCTEd PEe3yJbTaTOB KOHTPOJI BBIMOJHATH PAacueThl pe3yiIbTaTOB aHANM3a; AaHAJIU3UPOBATbH
TEXHUUYECKYIO0 JOKYMEHTALUIO; IPOBOJUTH METPOJIOTHUECKYIO OLEHKY MOTPEIIHOCTH Pe3yIbTaTOB H3MEPEHUH.

Baanern:

HaBpikamMu paboOTBI ¢ KOMIBIOTEPOM; MOHATHITHO-TEPMHUHOJIOTHYECKUM aIMapaToOM CTaHJAPTU3AIMHA U MOITBEPIKICHUH
COOTBETCTBUS; MOHATHUHHO-TEPMUHOJIIOTHYECKUM amnlapaToM METPOJIOTUH; HaBBIKAMHM CTaHAApTU3allMd TUTPAHTOBIIO
[IEPBUYHOM CTaHJAPTaM.



AHHOTAIUA
paboueii nporpaMMbl TUCHUTIIHHBI
TexHuueckasi TEpMOANHAMHUKA

1. O6mas TpynoemMkocTsh (3.¢./ uac): 3/108.
2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl
JucnuruimHa peanu3yeTcs B paMKax JUCLUILIHH 110 BEIOODY.
3. leas u 321240 U3y4eHUS JHCIUIIIHHBI
Leabio ocBOEGHMS TUCLUIUIMHEL SIBISIETCS oOecnieyeHne 6a30BOil IMOATOTOBKY CTY/ICHTOB B 00JIaCTH TEXHUYECKOU
TEPMOAUHAMUKH.
3apaum npenofaBaHus JUCHUTUINHBL:

—  H3y4YCHHE DHEPrOTEXHOJIOTMYECKUX TMPOIECCOB XMMHYECKOHW TEXHOJNOTHH, a TaKKe METOJ0B pacyera
3¢ GeKTHBHOCTH PabOTHI 000PYJOBAHUS Ha OCHOBE TEPMOJUHAMUYECKOTO aHAIIN3A;

—  BbIOOp 000OpPYIOBaHUS MPU MPOEKTHPOBAHUU U DKCIUTyaTAllMd XUMHUYECKUX MPOU3BOJCTB C MO3UIIMU COKPAIIICHHS
9HEPreTUYECKHUX MOTEPh M YTHUIIU3AIUN BTOPHIHBIX YHEPTOPECYPCOB.

4. Conep:xanue TMCHUIITHHBI

HaunmeHnoBanue pasaena
Conep:xanue pasaea
AUCHHUILIHHBI
[Mpenmer, 3amaun u ponb Kypca | TepMomuHaMHYECKHE IapaMeTpbl COCTOSIHUS pabouero Tenma. [loHATHe o0
TEXHHMUYECKOH TEPMOANHAMHUKHI TEpPMOJIMHAMUYECKOM IIporiecce. YpaBHEHHS COCTOSIHUS HACANBHBIX

IMepBsrit 3akoH TepMoauHAMHUKH | I1epBbIif 3aKOH TEPMOAMHAMHUKY Kak (hopMa 3aKOHA COXPAaHECHUs SHEPTUH IIPU €
npeBpameHusx. Pabora. CpoiictBa paboTel kKak (OpMBI OOMEHa DHEPTHEH.
Tenmora. CBOHCTBA TEITOTH KaK (popMbl 0OMeHa sHeprueii. OCHOBHOE ypaBHEHHE
TepMoauHAMUKH. OCOOEHHOCTH OTKPBITBIX CHUCTEM. YPaBHEHHS IEPBOTO 3aKOHA
TEPMOJIMHAMUKH JUIsl OTKPBITBIX CHCTEM. DHTAJIBINS M pacroiaraemas padora.

BTopoli 3aK0H TEpMOAMHAMUKH Luxisl. TepmuueckuidKITJ].O6paTumble 1 HeoOpaTuMble LUKIBLBTOpO#  3akoH
tepmoanHaMuky. [luxi KapHo.DQHTponus.
PaBHoBecue TepmoanHamuueckoe paBHOBecue. YcioBusi (asoBoro paBHoBecus. PDa3oBbie

TEpPMOJMHAMUYECKUX CHCTeM U | mepexopl. Y paBHeHueKnaiinepona-Knaysuca.Y croitunBocts a3
(ha3oBbIE TIEPEXO/IbI

TepmonuHaMuyeckue CcBOMCTBa | TepMuyeckue M KaJOpUYECKHE CBOMCTBA TBEPABIX TeN M kuakocteil.CBoicTBa
BEIIECTB peaybHBIX Ira30B. Y PaBHEHUS COCTOSIHUSI peabHBIX I'a30B. JIByX (azHble cucTeMbl.
TepMOIUHAMHYECKUE AUArPAMMBL.

OcHoBHbIC TepMonuHamudeckue | [1oMUTpONHBIA, W300apHBIA, M30XOPHBINA, aauadaTHBIA mporecchl. [ padudeckoe
MIPOLIECCHI. n3o0paxkeHne 3ITHX TporeccoB. OCOOCHHOCTH pPAacXOJOBaHHS MOJIBEACHHOU K
pabodueMy Tely TEIIOTHI HAa W3MCHEHHWE BHYTPECHHEH SHEPTHH W COBEpIICHHE
pabouuM TeIOM BHEITHEH paboTHI

Hpoueccm TedeHus Ta3oB H | OCHOBHBIE YpaBHCHHA  IPOLECCOB  TCYCHUA. CKOpOCTLSByKa.I/ICTe‘IGHI/IG us3

KUAKOCTEN cyxuBaromux corml.Ckopocts 3Byka. Comno JlaBans.O0mue 3aKOHOMEPHOCTH
TEYEHUsl.

Oo6mme METO/bI aHanmm3a | Meronsr cpaBaeHust KI1/1 0OpaTHMBIX OUKIOB. DKCEPTETHYSCKIA METO]l aHAIIN3a

s pekTUBHOCTH IUKIOB | 3 (PEKTUBHOCTH TETIIOBBIX YCTAHOBOK.

TEIUIOBBIX YCTaHOBOK.

TenmocnnoBsie Ta30BbIE ITUKIIBI LIyKJIBl MIOPIIHEBBIX JBUraTejell BHyTpEeHHEro cropanus. L{uKibl ra30TypOMHHBIX
YCTaHOBOK.

TennocuioBble NapOBbIE LIUKIbI ITuxn Kapuo. Hukn Penkuna. [{uKiIel mapora3oBbIX YCTAHOBOK.

OCHOBBI xumuueckort | Tepmoxumus.3akoH ['ecca. Xumuueckoe paBHOBECHE U BTOPOW  3aKOH

TePMOAUHAMUKHI TepMoarHaMHUKH. KOHCTaHTa paBHOBeCHS M CTENeHb Auccouuaruu.TemnsoBoit

3akoH HepHcra.

5. TlaanupyeMblie pe3yJibTaThl 00Y4YeHHMs MO0 JUCHMILIMHE, 00ecneYnBaloNIe AOCTHKEHHE MJIAHUPYEMBbIX
pe3yabTaTOB 0CBOEHHSI 06PA30BATEIbHOI MPOrpaMMbI

HBy‘lGHI/IC JAUCHUIIIMHBI HAITPaBJICHO Ha (I)OpMI/IpOBaHI/Ie CJIeayromux KOMHCTCHHHﬁI

Kon H HAHMEHOBaHHUE HHAHKATOPOB
Koa 1 HanMeHOBaHHe KOMIIETEHIIUH . .

JOCTHKEHH I KOMIIeTeH Ui
K-2 K-2.2
CrnocobeH mpuHUMATh TexHH4Yeckue pemeHuss 1pu | Crnocoben 000CHOBBIBAaTH u IIPMHUMATD
pa3paboTKe TEXHOJIOTHUECKHUX MPOIECCOB, UX MPOBEACHUS | TEXHUUECKHE peuieHus pu BBEIOOpE
B paMKax pErJIaMeHTOB, BBIBIATE W  YCTPAHATH | TEXHOJIOTWYECKHX OMEpamuid B XOJe pPa3pabOTKu
OTKJIOHEHUsI, BBIOMpAaTh TEXHUYECKHE CpEACTBA IS | TEXHOJIOTHYECKHUX IIPOLIECCOB, YYUTHIBATh




HU3MEPCHUA 0a30BBIX napaMeTpoB TCXHpoOLEeCcCa, CbIpbH,
IMPOAYKIINH C YUCTOM DKOJIOTHYCCKHUX ACIIEKTOB

OKOJIOTHYCCKHE nOoCJICACTBUA MPpUMCHCHUA
KOHKPETHBIX TEXHOJIOTUH U TEXHUYECKHX Cpe€acTB

B pe3yJIbTaTe C(l)OpMPIpOBaHHOCTI/I KOMIETCHINU CTYJCHT JOJIKCH:

3namp:
3HaTh (PyHAaMEHTaJIbHbIE 3aKOHBI IIPUPOABI O IPEBPALICHUAX SHEPTUU B PA3IMYHBIX MPOLECCaX; BOIPOCH! NOBBIIICHHS
3¢ peKTUBHOCTH pabOTHI MAIIHMH H allapaToB, UCTIOIB3YIOLIUX STH HPOLECCHI.
Ymemon:
YMETh BBINONHATH TEPMOAWHAMUYECKHE pAcueThl, CBA3aHHBIE C aHAIM30M J3(GQPEKTUBHOCTH  Pa3IMIHBIX
TEIUTOIHEPTETHIECKUX YCTaHOBOK (TOVY); hopmynmpoBaTs 11e7h MPOOIEMBI, CBI3aHHOM C PacueToM U IIPOSKTHPOBAHNEM
TOY nnu MammHb! ONPEAEICHHOTO Ha3HAYEHHS, a TakKe pa3padboTaTh (PU3MUECKYIO MOJIENb ITPOIIEcca.
Bnaoemy:
METOJIaMH ONpENEeNICHNUsT XapaKTepa ABWKEHHS J>KUAKOCTEH W Ta30B;BIaJeTh HAaBBIKAMH TI'DaMOTHOTO PYKOBOJCTBA
MPOEKTHPOBAaHWEM W OSKCIUTyaTallMeld COBPEMEHHOTO XHMHYECKOTO IIPOW3BOJCTBA, MPEACTABISIONIETO COO0OH
COBOKYIIHOCTb ~ TEXHOJIOTHYECKMX ¥  TEIUIOBBIX IPOIIECCOB W  COOTBETCTBYIOUIETO  TEXHOJIOTHYECKOTO U

TCIJIOOHECPTETUICCKOT'O 060pyZ[OBaHI/I§1.

AHHOTAIUA
padoueil nporpaMMbl AUCHHUILIMHBI
OcHo8bl HAYUHBIX UCCTEO08ANHUTE

1. O6umas TpynoemMkocts (3.c./ yac): 2/ 72.

2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl
«OCHOBBI HayYHbIX HCCIICIOBAHUI» OTHOCUTCS K BapHAaTHBHOMN yacTH Oyoka 1.
3. lleas ¥ 3a7a4u U3YYeHUs] JHCHHUIIIHHBI

I_Ie.]'[]) OCBOCHHUA JUCHUIIIIMHBI — TIIOJYYCHHUE 3HAHHUI TI0 O6IIII/IM MpUHOUIIaM W MCETOHOJIOTMHU HAYYHBIX

HCCIIeJOBAHHH, a TAKXKE 10 METOAMKE HAMIMCAHHS OTYETOB, pe)epaToB, HAYYHBIX CTATEH.
3amgayn JUCIAILINHEL:

- O3HaKOMJICHUE CTYACHTOB C OCHOBaAMM OpraHU3alliy, IJIAHUPOBAHUA U MMPOBCIACHUSA HaquO-HCCHeHOBaTCHbCKOﬁ pa60T1)1
n ux I/IH(I)OpMaLII/IOHHOFO 06CCH6‘IGHI/I$[;
- O3HAKOMIJICHHE C OCHOBaMH MaTE€MaTHKO-CTATHCTHYCCKOI O6pa6OTKI/I PE3YJbTATOB IJKCIICPUMCHTA W MNPCACTABJICHUSA

HAay4YHBIX PE3yJIbTaTOB;

- CUCTCMHOC HMCIOJIb30BAHUC NOJYUCHHBIX 3HAHUU Ipu pCIICHUN KOHKPCTHBIX HUCCJICAOBATCIbLCKUX 3a/la4 U IPOBCACHUA

HAaYyYHBbIX HCCJ'IG,I[OBaHPIﬁ;

- HCIIOJIb30BaHUE COBPEMEHHBIX MH(DOPMAIIMOHHBIX TEXHOJIOTUI IPH NMPOBEACHUHU IPU MOUCKE, XPAaHEHUH HH(OpPMAIHH,

00paboTKU 1 MPEJICTABICHUS SKCIIEPUMEHTAIbHBIX JIaHHBIX.
4. Conep:xanue IMCHUIIHHBI

Ne
HaumeHnoBanmue
pasnes Copep:xaHue pa3aeia
a pasiena IUCHUTIIHHBI
Benenue Hayka w ee pomp B pasButuu oOmectBa. MeETOHONOTHS HAaydIHOTO
1 TBOpuecTBa. OOmas cxema Xoma Hay4HOro wuccienoBanus.  OCHOBBHI
' METOJIMKA TOWCKA, HAKOIJIEHHUs, O0OpabOTKM W XpaHEHUs Hay4yHO-
TEXHUYECKOH HHPOPMALIUH.
OKCIIepUMEHT Kak | Bumbl W WCTOYHHKH OIMMOOK B XHUMHYECKOM OKCHEpUMEHTe. BwIOop
2. MPEJMET HUCCACIOBAHUSA. | METOJMKNA H3MepeHus, npubopHoe odopmicHue 3kcrnepuMenTa. CrocoObl
TUTAaHUPOBAHHUA OKCTIEPHUMECHTA.
3 O0pabotka pe3ynbTaToB | Marematudeckass 00pabOTKa pe3yabTaTOB 3KCIepuMeHTa. [ 'padrueckuii
JKCIICPUMEHTA. aHaJU3 TaHHBIX.
Odopmienue 3amuce  pelynmbTaToB  m3MepeHuil. [IpaBmima  odopmileHHS  OTYETOB,
4 pE3yJIbTaTOB pedepatos, crareii (cornacHo 'OCT). TToaroroBka yCTHOTO COOOIICHHUS U
UCCIICIOBAHHS. JIEMOHCTPAIIMOHHOTO MaTepHraa.
TexHauueckoe u | UuTemnekryanbHas COOCTBEHHOCTD, €€ OOBEKTHI. 3alluTa HHTSIDICKTYIbHON
5 MHTEJUIEKTYalbHOE cobcTBeHHOCTH. [aTeHT 1 NOpsIO0K ero noiyueHus. M3o0perenue, none3Hsie
TBOPYECTBO M €ro | MOJIENH, MIPOMBIIIJICHHBIE 00pa3Iibl. OcobeHnHoctn MaTeHTHBIX
MpaBoOBasi OXpaHa HCCIICIOBAHUIA.




5. IlnaHupyemble pe3yiabTaThl

oﬁyqemm nmo JAUCIHMIIJIMHE,

o0ecreynBaKIINe JTOCTHIKEHHE IVIAHUPYEMBIX

Pe3yJIbTaTOB OCBOEHMSI 00Pa30BaTEILHOI MPOrPamMMbl

I/I3yquI/Ie JUCHUIIIMHBI HAlTpaBJICHO Ha (l)OpMI/IpOBaHI/Ie CJIeayromux KOMIICTCHLIMI:

KOII U HAMMCHOBAHHUEC KOMIICTCHIIUUA

KO}I 1 HAMMECHOBAHMEC UH/IUKATOPOB lIOCTl/DRGHl/Iﬁ KOMHeTeHIII/Iﬁ

YK-1

Criocoben OCYIIECTBIIATH TIOKCK,
KPUTHYCCKHIA aHaJIN3 u CHHTE3
UHPOPMALIUK, MPUMEHITH  CHCTCMHBIHA

MIOJTXO/T IJISl PEIICHUS TOCTABJICHHBIX 3a/1a4

YK-1.1

Anammupyet 3amady, BlAenas e 0a3zoBble cocrasistromiue. Ompenenser,
MHTEPIPETHPYET W PAHXKHUPYeT HHPOpMAIHMIO, TpeOyeMylo AJsi pPeLIeHUs
MOCTaBJIEHHOH 3a1a4K

YK-1.2
OcymiecTBiIsieT MOUCK MH(POPMAITIH s PEIIeHNs TOCTAaBICHHON 3a/1auu 110
Pa3IUYHBIM THUIIAM 3aIPOCOB

YK-1.3

ITpu 06paboTtke nHPOpManKHU oTIHIaeT (HaKTHl OT MHEHHA, HHTEPIIPETALINH,
OLICHOK, (opMHUpYyeT COOCTBEHHBIE MHEHHS H CYXXACHHS, apTyMEHTHPYET
CBOU BBIBOJIBI U TOUKY 3PEHUS;

YK-1.4
PaCCManI/IBaeT n npeajaract BO3MOXXHBIC BAPUAHTBI
MOCTaBJIECHHOU 3aJa4u, OLCHUBAasg UX JOCTOMHCTBA U HCJOCTATKHU

pemeHusn

IK-2

CriocoOeH ~ NpPUHUMATh  TEXHHYECKHUE
pemeHus pu pa3paboTke
TEXHOJIOTUYECKUX MIPOIIECCOB, ux
MPOBECHUSI B paMKaxX pErJIaMEHTOB,
BBIABIATE M YCTPAHATH  OTKIJIOHEHHS,
BBIOMpATh TEXHUYECKHE CpEACTBA T
HU3MEepeHust 0a30BBIX apaMeTpoB

TeXnIpouecca, CbIpbs, IPOAYKIIUN C YYCTOM
OKOJIOTHYCCKHX aCIICKTOB

ITIK — 2.2 CnocobeH 00OCHOBBIBaTH M NMPUHMMATh TEXHUYECKUE PEIICHUS
Opy  BBIOOpPE  TEXHOJIOTMYECKMX Omepamuid B Xone  pa3paboTKH
TEXHOJIOTUYECKUX MPOLECCOB, YUYUTHIBATH JKOJIOTHYSCKHE ITOCIIEACTBUS
MPUMEHEHHUS] KOHKPETHBIX TEXHOJIOTUI U TEXHUYECKUX CPE/ICTB

IK-5

CriocoOeH ~ OCYLIECTBIISITH  MIPOBEJCHHUE
paboT mo o0paboTKe W aHANHM3Y HAYYHO-
TEXHUYECKOI MH(pOPMAIMK U PE3yJbTaTOB
HUCCIIeOBAHMM, BBITIOTHSATH

SKCTIEPUMEHTHl U O(GOPMIIITH PE3yIbTaThI
UCCIIEeOBaHUH M pa3paboTOK, TOTOBHOCTH
OCYILIECTBIISITh MOJTOTOBKY
JIOKYMEHTAllM, IPOEKTOB IUIAHOB U
MIPOrpamMM IIPOBEJACHUS OTJEIBHBIX 3TAIloB
pabor

ITK — 5.1 CnocoGeH miaHupoBaTh ¥ NPOBOIUTH (PU3NYECKHE U XUMUYECKHE
OKCIIEPUMEHTBI, NPOBOAUTH 00pabOTKYy HX pE3yJlbTaTOB M OLCHHUBATH
HOTPEIIHOCTH, BBIIBHIaTh THUIIOTE3bl W YCTAHABIHMBATH TPAHULBl HX
NPUMEHEeHHUs, TPUMEHSITh  METO/Abl  MaTeMaTH4YeCKOro  aHajuu3a H|
MO/ICJIMPOBAHUS, TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO UCCIICJOBAHMS

INK - 5.2 ToroB wu3ydaTh HAYYHO-TEXHHYECKYI0 HWH(POPMAIHIO,
OTCYECTBEHHBIH M 3apyOCXHBII ONBIT IO TEMAaTHKE HCCICHOBaHM,
MOATOTOBKY JOKYMEHTAI[MH, IPOEKTOB IIAHOB W IIPOTPaMM IIPOBEACHHS
OTZIETBHBIX ATAMOB PadoT.

IIK — 5.3 T'oToB mCHoib30BaTh 3HAHHE CBOMCTB XHMHYECKHX D3JICMEHTOB,
COCNMHEHHWH ¥ MaTepualioB Ha WX OCHOBE [UIA peIIeHHs 3a1ad
npodeccnoHambHOM JesITeIbHOCTH

B pesynbrate chOpMUPOBAHHOCTH KOMITETCHIIUHU CTYICHT JOJDKCH:

3uamo:

OCHOBBI METOJIMKH TIOMCKA, HAKOIUICHUsI, 00pabOTKHU U XpaHEHHsI HayYHO-TEXHHYECKOH HH(popMany;
O BJIMSIHUU COCTaBa U CBOMCTB UCXOJHOTO ChIPbsS HA MEXaHU3M M3y4aeMoro IIPoLecca;
METOAUKY MaTEMAaTHYECKOTO MOJAEIUPOBAHNS U IIOCTPOCHHUS aIrOPUTMA IIPOBELCHUS SKCIIEPUMEHTA.

Ymemon:

MIPOBOJIUTH MOUCK MH(POPMALIMH 110 TeMe HAyYHOTO HUCCIIeIOBAHMS, a TakK ke e€ 00paboTKy M XpaHEHHE,;
COCTaBUTH IUIAH MPOBECHUS SKCIIEPUMEHTA 110 BEIOPaHHOW METOJIMKE, C YI€TOM COCTaBa M CBOMCTB HCXOJIHOTO CHIPHS.

Bnaoemes:

HH(bOpMaHPIeﬁ 0 CBOMCTBaX XMMHYCCKHX JJICMCHTOB, COC}II/IHCHHﬁ N MaTrcepuaJioB Ha MX OCHOBE I PCIICHUA 3aJda4d

HpO(l)CCCI/IOHaJ'IBHOI\/‘I JCATCIBbHOCTH,

MCTO,Z[HKOﬁ 06pa60T1<1/1 OKCIICPUMCHTAJIbHBIX NaHHBIX, ITOCTPOCHHUE Fpa(l)I/IKOB u Ta6J'II/IL[ C IIOMOIIBKO CHEHHaJIbHBIX

KOMIBIOTEPHBIX ITPOTPaMM.




AHHOTALIUA
padoyeii mporpaMMsbl TMCHUIIIMHBI
XUMHUYECKHE PEAKTOPHI

1. O6mas TpynoemMKocTh (3.¢./ uac): 4/144,

2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

JucturmumHa «XUMHYEeCKUE PeaKTOPbl» OTHOCUTCS K BApHaTHUBHOW yacT Osioka 1 J{ucuumuiusel (MOIyH).
3. leas u 321240 U3y4eHUS JHCIUIIIHHBI

Heﬂbm 0ucuunﬂunbl ABIIACTCS HpI/I06peTeHI/Ie 3HAHUUN TCOPCTUYCCKUX OCHOB XHMHUYCCKUX PCAKTOpPOB U
MPOTCKAKIIUX B HUX MOPOLHECCOB Ha OCHOBC METOAOB MATEMATUYCCKOro MOJACIUPOBAHUA; H3YYCHUC OCHOBHBIX
3aKOHOMepHOCTeI7I XUMHYCCKUX TMPOLCCCOB, MPOTCKAIOIMNX B PCAKHHUOHHBLIX amrmaparax, U1 OCHOB TCOpPHUU XUMHUYCCKUX

PEaKTOPOB, PACCMATPUBAIOTCSI OCHOBHBIC METOJIBI U TIPUEMBI MOBBIIICHUS 3()()EKTUBHOCTH UX paOOTHI.
3adauu oucuyuniunol:

— O3HAaKOMJICHHE CTYJEHTOB C XMMHYECKHM PEaKTOPOM M MPOTEKAIOIMMHU B HEM MpOLEccaMy, T.e. OOIuil aHamm3
N3y4aeMoro 0OBEKTa, ero KIacCU(QUKAIHS U BBIICICHAE YaCTHBIX SBJICHUH IS UX MOCIEAYIOIIEro pacCMOTPEHNUS B KypCe;
—M3y4EHHE XMMHYECKHX M TEIUNIOOOMEHHBIX IPOIECCOB, NMPOTEKAIOIINX B XUMHYECKHX PEAKTOpax, BHIOOp THIIA

peakTopa NPUMEHHUTENFHO K KOHKPETHOMY TEXHOJIOTHUECKOMY MPOLIECCY;
MIPOJAEMOHCTPUPOBATH IPUMEHCHHIE U3YYCHHBIX METOIOB K KOHKPETHBIM 33/jauaM.
4. Conep:xanue TUCHUNITHHBI

HaumeHnoBaH
He  pasjgeina
JUCIHHMILIMHDBI

CopeprxaHue pa3ziesa

BBenenue

OmnpeneneHne ¥ Ha3HaueHHE XHMHUYECKOTO peakTopa. PeakTopsl B XHUMHYECKHX H
HEXMMHUYECKHX OTPaciisiX MNPOMBIIUIEHHOCTH. OO030p THIOB XHMHYECKHX pPEAKTOPOB, HX
CTPYKTYPHBIE 3JIEMEHTHI (PEaKkIMOHHBIM 3JIEMEHT, YCTpOWCTBa BBOAAa M BBIBOJA, CMEILEHHUS,
pas3leNieHusl W paclpelesieHnus] NMOTOKOB, TEIIIOOOMEHHBIE AJIEMEHTHI), OCHOBHBIC IPOIECCH U
SIBJICHHS B HUX.

Monenu-
pOBaHHe
XUMHUYCCKUX
PCaKTOpOB |
MPOIIECCOB B
HHX

2.1. ®usnveckoe ¥ MaTEMaTHIECKOE MOJICTTMPOBAHNE, ONPEICICHNE 1 OCHOBHBIC TIOHSTHS, UX
MECTO B MH)KEHEPHO-XMMHUECKHUX UCCIIEIOBAHUAX U pa3paboOTKax.

Hepapxndeckast CTpyKTypa MaTeMaTHIECKO MOJIEIHN Ipoliecca B PeakTope

Cucremaruzanusi TPOIECCOB B XHMHYECKOM pEAKTOpe IO MacmTady HX IPOTEKaHHMS:
XUMHUYECKas PeakIysi, XAMIIECKUH MpoLece B AIEMEHTAPHOM 00beMe, TIPOLIECCH B PEaKINOHHOM
9JIEMEHTE ¥ B PEAKTOpPE B LIEJIOM, - UX B3aUMOCBSI3b U HepapXU4ecKasi CTPYKTypa MaTeMaTH4ecKoi
MOJIeIH TIpoliecca B peakTope. [IpuMepsl CHCTEMBI TPOLIECCOB B PA3IMYHBIX BUIAX XUMHYECKUX
PEaKTOpOB.

2.2. Knaccudukamus peakTopoB IO pa3MuHBIM IPU3HAKAM: CTPYKTYpa MaTepHaIbHBIX
MOTOKOB ( pEakTopbl C peXMMaMHM CMEIICHHS M  BBITECHEHHs), OpraHu3anus Iporecca BO
BpeMeHH  (PEaKkTophl  IIEPHOJMYECKHE,  HENpPEpbIBHBIE,  IMOIYNEPHOIUYECKHE),yCITOBHS
TeriooOMeHa (peakTopsl anuabaThdecKue, M30TEpPMUYECKHE, C YAaCTHYHBIM TEIUIO0OMEHOM),
XapakTep M3MEHEHUs IapaMeTpoB Mpolecca BO BPEMEHHM (CTalMOHApHBIN M HECTAIMOHAPHBINA
pPEeXHMM), BHJ XHMHUYECKOTO Tipoliecca (peakTopsl Uil TOMOTE€HHBIX U TE€TepOreHHbIX,
KaTaJTUTHYECKUX W HEKaTAINTHYECKUX IIPOIECCOB), KOHCTPYKTHBHBIE XapaKTEPHCTHKU
(eMKOCTHBIE, KOJIOHHBIE, PEAKTOPHI-TEINIO0OMEHHHUKH, PEAKTOPBI TUIA MEYH U JIP.).

OO00CHOBaHHE U TOCTPOCHHUE MaTeMaTH4YeCKUX MOJEIM MpOIecca B PeakTopax pa3iMyHOro
TUIIa KaK CHCTEMbl YpPaBHEHHMH MaTEpPHAIILHOIO W TEIIOBOrO OallaHCOB HAa OCHOBE HAaHHBIX O
CTPYKTYpe IOTOKa, XUMHYECKUX MNPEBPAILCHMSX, SBICHHUAX MEPEHOCca TeIUla M BEIlecTBa M HX
B3aUMOJECICTBUMU.

3.1. OcHOBEHI pacyeTa mpoiiecca B peakTope. MarepuanbHblid 0alaHC XUMHUYECKOTO PEaKTopa
€ro pelieHHe U1 PEeakTOpPOB C Pa3lIWYHOM CTPYKTypoH MOTOKa (MAeanbHOE CMEUICHHE U
BBITECHEHHE) ITPH PA3TUYHON CTALIMOHAPHOCTH PEXMMA (TIPOTOYHBIN U MEPUOTUIECKUIL).

Macco-
e — s 3.2. CpaBHeHne 3QPEKTHBHOCTH PaOOTHI PEaKTOPOB HICATHFHOTO CMEIICHHUS U BRITECHEHHUS IO
MIPOU3BOIUTEIHHOCTH , BRIXOY IPOAYKTA, CEIIEKTUBHOCTH.
XHUMHYECKHUX
ST 3.3. Kackaj peakTopoB U/1€aJIbHOTO CMELICHHUS.
3.4. TIpouecchl B peakTopax ¢ MEPeHOCOM BEIECTBA, OTIMYHBIM OT HI€aIbHOIO CMEIICHUS U
BBITECHEHUA. MoJeNn pealibHbIX PEaKTOPOB. DKCIEPUMEHTAIbHOE ONpPEJECICHUE CTPYKTYPHI
MOTOKa B PeaJbHOM peakTope (CTyNneHYaThlid 1 UMIYJIbCHBIA METO/IbI).
4.1. Opranuzanus TEIUVIOBBIX NOTOKOB U PEKMMOB B XMMHUUYECKUX peakTopax. Pacnpenenenue
Termro- TEMIIEpPAaTypbl W KOHIICHTpAIMH (CTENeHW MpEBpalleHus) B PEaKTOpe B PEKUMAax HICATHHOTO
MEPEHOC B | CMEIIECHMS U BBITECHEHMS, aia0aTHUYECKOM H C TEIJI000OMEHOM.
XUMHYECKHAX 4.2. TennoBo# OanaHC XMMHUYECKOTO PEKTOpa M €ro PelleHHe I Pa3IMuHBIX XUMHUYECKHX
peakTopax mporeccoB (0OpaTUMBIX U HEOOPATUMBIX, IK30- M IHIAOTEPMHUUYECKUX) B 3aBUCUMOCTU OT PEXKHMA

paboTel. CBsI3b TEMIIEPATYPHI U CTETICHH MIPEBPAIICHHUS B a1Ma0aTHIECKOM TpoIiecce.




4.3. TernoBast ycTOMYMBOCTb XUMUUYECKHX PEAKTOPOB.
4.4, OnTuMH3aIHs XUMAYIECKOTO MPOIIecca B PEaKTOPE B 3aBUCUMOCTH OT TUTIA PEaKIIUH.
5.1. KoHCTpyKIMM TPOMBIIUIEHHBIX PEAKTOPOB A HMPOBEACHHUS FOMOIE€HHBIX NPOIECCOB (B

IIpompmi- Ta30BOH WITH XKHUIKOH (aze).

JICHHBIE 5.2. KOHCTpYKIMH NPOMBIIUICHHEIX PEAKTOPOB Ul NPOBEICHHS IETEPOreHHBIX MPOIECCOB
XUMHYECKHEe (s cucTeM ra3-)KuaKOCTb, ra3-TBEpIOE, JKUIKOCTb—TBEPIOE H JP.)

PEaKTOpBI 5.3. KoOHCTpyKIMHM TPOMBINUICHHBIX PEAaKTOPOB Ul  NPOBEACHHS IeTEePOreHHO-

KaTaJIUTUICCKUX IIPOLECCOB.

5. HnaﬂnpyeMble pe3yJbTarThbl 06yquI/m nmo AUCHMIIIMHE, 06ecneana10ume JOCTUIKCHUE IJIAHUPYEMBIX
pe3yJbTaTOB OCBOCHUSA 06p330BaTeJl];HOI7[ nmporpamMmmsbl
I/I3yquI/Ie JUCHUIIIMHBI HAlTpaBJICHO Ha (l)OpMI/IpOBaHI/Ie CJIeayromux KOMIICTCHLIMI:

Koa u HamMeHOBaHHe KOMIIETEHIIUH

Kox u HauMeHOBaHHe HHIMKATOPOB [0CTH:KEHUIl
KOMIIeTEeH M

K-2 IIK-2.2

Crocoben moI0upars, HACTPawBaTh, CriocobeH 00OCHOBBIBaTH M INPHHAMATh TEXHUYECKUE
00CITyKHBaTb, TOTOBHUTH K PEMOHTY, | peIICHUS TNPH BBHIOOPE TEXHOJOTHMYECKHX OIEpanuidi B Xoxe
9KCIUIyaTHpOBaTh, YCTPaHATh  OTKJIOHCHHSA  OT | pa3paOOTKM  TEXHOJOTMYECKMX  IIPOIECCOB,  YYHUTHIBATh
pPETJIaMEHTHBIX ~ PEKHUMOB ~ pabOTBI  OCHOBHOE | SKOJIOTHMYECKHE  MOCJIEACTBHA  NPUMEHEHUs  KOHKPETHBIX
TEXHOJIOTHYeCKoe  O0OpYyZOBaHHE € YYETOM | TEXHOJIOTHI U TEXHHYECKHUX CPE/ICTB.
TpeOOBaHUIT TEXHUYECKOM TOKYMCHTAIHH.

K-4 MK-4.1

I'otos MPUMEHATH udpossie HemoHcTpupyeT TOTOBHOCTh HCIIOJIB30BATh
I/IH(I)OpMaI_[I/IOHHI)Ie TCXHOJIOT'HHU AJIsA peuicHusA HpO(l)CCCI/IOHaJ'[LHI)Ie MaKeThl TMPUKIAAHBIX TIPOTrpaMM  IJIsd
TEXHOJIOTMUECKHX 337lad B NpO(ecCHOHANBHOI | TEXHOJOTHYECKHX PAacYETOB U MMPOSKTUPOBAHMUSL.
obnactu. MK-4.2

Hcnonp3yeT ceTeBble KOMIBIOTEPHBIE TEXHOJIOTUH IS
noxydeHuss uHpopMarmu B cdepe cBoelt mpodeccrnoHaNbHON
JeATeIbHOCTH.

MK-4.3

CoOnromaeTr OCHOBHBIE TpeOOBaHWSA HH()OPMAIOHHON
0e30MacHOCTH  NPU  pelIeHHHd  NpO(ECcCHOHANBHBIX U
NPUKJIaJHBIX 331249

B pesynbraTe chopMHUpOBaHHOCTH KOMIIETEHIINH CTYICHT JIOJDKECH:

3name:

OCHOBBI TEOPUU XHUMHYECKHX PEAKTOPOB, METOJHMKY BBIOOpa peakTopa M pacueTa mporecca B HEM, OCHOBHBIC
peaKL{I/IOHHBIe npoueccm u peaKTOpLI XI/IMI/I‘{GCKOﬁ nu He(bTeXHMH‘IeCKOﬁ TCXHOJIOTMH, OCHOBHBIC THUIIbI peaKTOpOB,
MIPUMEHSIEMBIC IS peaii3allii KOHKPETHOTO TEXHOJOTHYECKOTO IMpoIecca, anmnaparypHoe oopMiieHHe MPOU3BOJICTB, B
3aBHCHMOCTH OT HCIIOJIb3YEeMON TEXHOJIOTHYECKOH CXEMBI; CIOCOOBI YTHIIM3AIMH TBEPIBIX, JKAIKHUX M Ta3000pa3HBIX
OTXO0JI0B, 00pa3yIOIIUXCsl Ha KOHKPETHOW CTaIiH MPOU3BOICTBA.

Ymemn:

MPOU3BOIUTH BBHIOOP THMA peakTopa K KOHKPETHOMY XHMHKO-TEXHOJOTHICCKOMY IPOIECCy, OMpPEAeIsaTh
mapaMeTphl HAWTYYIIeH OpraHu3aliy IMPoIecca B XUMHISCKOM PEaKTOpe; OCYIIECTBIATE MOA00pP XAMUYECKOTO PeaKkTopa
O]l KOHKPETHBIA THII PEaKIWH, MPOXOAAIICH B amapare, pacCUYNTHIBATh MaTepPHAbHO-TEIIOBEIE 0allaHCHI PEaKTOPOB,
aHAJTM3UPOBATh MPUYHUHBI HAPYIICHUS HOPMAILHOIO TEXHOJIOTHYECKOTO PEXKHMA, OCYIIECTBIIATh MOI00P KaTaJu3aTOPOB
JUTSE KOHKPETHOTO THIIA PEaKTOpa U XHMHUYECKOTO mpoliecca.

Bnaoeme:

METOJaMH pacyeTa M aHaIN3a MPOIECCOB B XUMHUYCCKUX PEAKTOPAX, METOIUKOW ONPEACICHUS TEXHOJIOTHUECKUX
HOKaSaTeJ’Ieﬁ, METOaAaMH BBI60pa XUMHUYCCKHUX peaKTOpOB; METOAUKAMU H01160pa XUMHUYCCKOT'O peaKTopa JJIsL KOHerTHOFO
XUMHUKO-TCXHOJOTUYCCKOT O npouecca, B 3aBUCUMOCTHU OT THUIIA HpOTeKaIOH_IeI\/'I B annapaTe XHMH‘IGCKOﬁ peaKLH/II/I C y‘IeTOM
9KOJIOTHYECKUX HOPMATUBOB U TEXHHUYCCKUX PErIIAMEHTOB B 00JIaCTH XMMHYECKOTO TIPOU3BOICTBA.

AHHOTANUA

padoueil nporpaMMbl AUCHHUIIMHBI
CucremMbl ynpaBjieHUs] XUMHUKO-TEXHOJOTHYEeCKUMH NPOLECCAMHU

1. O6mast TpyaoemMmkocThb (3.€./ ak. uac): 4/144



2. MecTO TUCHMILIHHBI B CTPYKTYpe 00pa3oBaTebHOIl MPorpaMMsl
JlucruIuinHa OTHOCHUTCS K K BApHAaTHBHOM dacTH 6i10ka 1 J{ucumummHbl (MOYIIH).
3. Leanb 4 3aAa4M U3yYeHUs JUCHUTNTUHBI

L[eJ'II)IO OCBOCHHUA JUCHUILIINHBI ABJIACTCSA obecrnieueHue 6a30BOM TMOATOTOBKU CTYJCHTOB B obnactu pa3p360TKI/I, U CHHTC3a
ABTOMATU3NPOBAHHBIX CUCTEM YIPABJIICHUS XUMHUKO-TEXHOJOT'MICCKUMHU IIPOLIECCAMU

38.2[3‘-11/1 nperogaBaHus JUCOUIUINHBIL:
- 3HAHUE OCHOBHBIX MOHITUH U IMPUHIUIIOB NOCTPOCHUA aBTOMATUYCCKUX CUCTEM YIIPABJICHUS,

- 3HAHHUC HA3HAYCHHUA W NPHUHIHUIA HeﬁCTBHH OCHOBHBIX KOHTPOJIBHO- U3MEPUTEIBHBIX HpI/I60pOB, HCTIOJIB3YEMBIX JIA
NU3MEPECHNA OCHOBHBIX TEXHOJIOTHICCKUX ITapaMETPOB,

- HpI/IO6peTeHI/Ie HaBBIKWA YTCHUA CTPYKTYPHBIX U Q)yHKHHOHaHLHLIX CXEM CUCTEM YIIpaBJICHU,
- (bOpMI/IpOBaHI/Ie " pa3BUTHUC yMeHI/Iﬁ OIMUCBIBATH MPOUCXOAAIIHNC B CUCTEMAX JTUHAMHWYCCKUEC TTPOLCCCHI;

- mpuoOpeTeHue W (HOPMHUPOBAHME HABHIKOB MPOBEICHUS CHHTE3a aBTOMATH3MPOBAaHHBIX CHCTEM YIIPABICHHS, WX
UCTIBITAHMS ¥ DKCILITYaTalHIO.

4. Conep:xanue ITUCHUILTHHBI

IMonsaTns 00BEKTa, IENIN YIPaBICHNUS, YIIPABIAIONIEr0 YCTPOiicTBa, 00paTHOH cBs3u. OCHOBHBIE MOHSATHS M ONIPEACICHUS
aBTOMaTHYeCKHUX cucteM perymuposanust (CAP). ABTomMaTHdeckue 1 aBTOMAaTH3MPOBAHHbBIE CHCTEMBI YIIPABICHHS.
Kraccudukanus s3eMeHTOB aBTOMaTHUECKUX CUCTeM. [ ocyapcTBeHHas cuctemMa npuoopoB.

CrpykrypHble cxembl CAP. OyYHKIMOHANTBHBIE CXeMbI aBTOMaTH3aui. O003HaYeHHEe CPeICTB aBTOMATH3AIUHU B
cootBercTBUM ¢ 'OCT 21.404-85. Cpencta 11 U3MEpPEHUs TEMIIEPATYyphl, AABJICHUS, PACX0a, YPOBHS, COCTaBa U
kavecTBa npoaykra. Knaccuguxanus CAP. [IpuHumn perynupoBaHus 1Mo OTKIOHEHHIO M0 BO3MYILICHUIO. 3a1a4a aHaIn3a
u cunte3a CAP. OcHoBHble xapakTepuctuku neMeHToB CAP. [Tonyuenue npoueccel B CAP. JluHamudeckue nmokasarean
Ka4yecTBa PEryIHpPOBaHUS.

Kparkasi xapakTepucTuKa OCHOBHBIX 3aKOHOB peryiupoBanus. [[ponopuuonansHelii perymsitop. [1-perymnsrop. [TH-
perymsatop. [TU]]-perynsrop. CoBpeMEHHBIC TSHACHIIMH B 0071aCTH pa3pabOTKH CUCTEM YIIPABICHHS CIOKHBIMU
XUMHUUYECKUMU ITpou3BoicTBaMu. LudpoBsie cuctemMsl ynpasieHus.

5. Ilnanupyemble pe3ybTaTbl 00y4eHHs M0 AUCHMILINHE, 00ecnieYrBalolIHe JOCTUKEeHHe IJIAHUPYeMbIX
pe3yJIbTaTOB 0CBOCHHS 00Pa30BaTe/ILHOI POrPaMMBbI

B pesynbrate ocBoenust OOII ciennanutera 00y4aromuics J0HKEeH OBIAETh CAEAYIOMUMU KOMIIETCHIIUAMH:

- CIIOCOGHOCTBIO M TOTOBHOCTBIO OCYLIECTBIISITH TEXHOJNOIMYECKHH MPOIECC B COOTBETCTBHH C PErNIAMEHTOM U
HCIIONB30BaTh TEXHUYECKHE CPEICTBA JUI M3MEPCHHs OCHOBHBIX MapaMeTPOB TEXHOJIOTMYECKOTO MPOIeCcca, CBOWCTB
coipbst 1 poaykimu (TTK-1)

- CIOCOOHOCTBIO BBUIBISITH M YCTPAHATh OTKJIOHEHUS OT PEKHMOB pPabOTBl TEXHOJOTMYECKOro OOOpYNOBaHUS H
napameTpoB TexHosorudeckoro npouecca. (ITK-11)

Y pe3yabTaTaMu 00y4YeHUS MO TUCIUTUINHE (TIPAKTUKE): 8b10paAmb HYIHCHOE

3HaTh:

- HA3HAYEeHHUE CHCTEM aBTOMATH3AI[MK IPOMBIIIICHHBIX TPOLECCOB, MPHUHIIKIT UX MOCTPOEHHS U ()yHKIIUOHUPOBAHHUS
- CBOMCTBA MPOU3BOICTBEHHBIX MIPOIIECCOB, KAK OOBEKTOB yIPaBICHHS

YMmeTh.

- @HAJIM3UPOBATH CBOICTBa MPOU3BOACTBCHHBIX IPOILECCOB KaK 00BEKTOB yYHpaBJiCHUA U Q)OpMHpOBaTB Tp66OBaHI/I$[ K UX
aBTOMaTU3allli1

- YUTATh CXEMbI CUCTEM aBTOMAaTHU3allUN HpOI/ISBO]lCTBeHHI)IX HpOHeCCOB
Baanern:
- TEpPMUHAMH, YIOTPEOIIEMBIMH JIJIsI ONMCAHUS CUCTEM aBTOMATH3AIHN

- npuémMaMH COCTaBJIECHHMA KOHTYpOB KOHTPOJSI M PpEryJupOBaHUS OCHOBHBIX TEXHOJIOTMYECKUX I1apaMeTpPOB
TEXHOJIOTUYECKUX IIPOLIECCOB

AHHOTALUA
padoueil nporpaMMbl AUCHHMIIMHBI



«TeopeTnyeckre OCHOBBI TEXHOJIOTUH HEOPTAHNIECKHIX BEIISCTBY»

1. OoOmas Tpynoemkocts (3.c./gac): 5/180.

2. MecTO JUCHMILINHBI B CTPYKTYPe 00pa30BaTeIbHOI IPOrpaMMbl
JucnummHa «TeopeTndeckre OCHOBBI TEXHOJIOTUM HEOPTaHWYECKUX BEIIECTB» OTHOCHUTCA K BapHAaTHBHOW 9acTH

6moka | JIucuumnimnHe! (MOIYITH).

3. Heas u 32124 U3yYeHUs] THCHUIIIMHBI

Ilensro ocBOCHUS TUCIHTUIMHEI SIBIIIETCS 0OecTiedeHne 0a30BOil IOATOTOBKU CTYJCHTOB B 00JIACTH TEOPETHICCKUX

OCHOB TE€XHOJIOTUM HEOPTaHNYECKUX BEIIECTB.
3aoayu npenoJaBaHUs JUCITUTUTHHEL:

— CHOCOOHOCTh HCIIOJIb30BATh 3HAHUS O CTPOCHHH BEIICCTBA, MPUPOJC XMMHUYECKOHN CBSI3U B PAa3IMYHBIX KJIaccax

XUMHUYECKHUX COCTUHEHUM /ISl U3MEHEHUS CBOMCTB MaTepUaioB U MEXaHWKAa XMMHUECKHUX MPOIECCOB;

— CIOCOOHOCTh W TOTOBHOCTh HCIOJB30BAaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHBIX IUCIMIUIMH TPU H3YyYCHUHU

XUMHUYCCKUX MPOLICCCOB;

— CIIOCOOHOCTH MNPpUHUMATh KOHKPETHBIC TEXHUYCCKUEC PCIICHUA IIPU pa3pa60TKe TCXHOJIOTMYECKUX MPOLCCCOB.

4. Conep:xanue TMCHUITHHBI

HaunmeHnoBaHnue pa3jaejaa
JAUCIHUIIJITHHBI

Copep:xaHue pa3aea

Beenenne. Haznauenue kypca. Poub
TEpPMOIMHAMUYECKIX TMOTCHINAIOB B
W3y9ICHUH XUMHYECKHUX POLIECCOB.

Ha npumMepax TCPMOJUHAMHUYCCKUX MMOTCHINAJIIOB pAaCCMAaTpUBACTCA UX POJIb B
HN3Yy4YCHUUN XUMHYCCKUX MTPOUECCOB HCOPraHNMICCKUX NPOU3BOACTB.

XuMudaeckoe paBHOBECHUC. KoncranTa
PpaBHOBECHA XHUMUYCCKUX peaKI_[I/Iﬁ n
€C ONPCACIICHUC.

Ha npuMepe CHUHTC3a aMMMdAKa, OKHCJICHHA AHUOKCHAA CCPbl B TPHUOKCHUI,
paccMaTpuBaCTCA KOHCTAHTA PABHOBECHSA UYCPE3 CTCIICHb AWUCCOLHALINU,
CTCIICHDb MPCBpAIICHUA, MOJIbHYIO JOJIO ITOJTYYacMOI'0 IPOAYKTA.

COOTHOILIIGHHE MEXIy HU3IMECHCHHUEM
sHeprun [mbbOca ©  KOHCTaHTOM
paBHOBecHs. BiusiHHe TeMmmeparypsl
Ha XUMHYECKOE PaBHOBECHE.

PaCCManI/IBaeTCﬂ MCTOAMKA pacucTa HSHEPIruu 'nbbca W XUMHYECKOIO
PpaBHOBECHA C MTOMOLIbIO TaOJIUYHEIX JaHHBIX W MPUBCACHHBIX IMOTCHIIUAIOB
COOTBCTCTBCHHO.

BnusiHue pa3nudHbIX (aKTOpPOB Ha
CTENEHb [MpEBpalICHUs PA3IUUYHBIX
XUMHUYECKHUX MPOIECCOB.

PaccmarpuBaeTcss BiMsIHHE TeMIepaTyphbl, KOHIIEHTPAIlUU pearupyromumx
BEILIECTB, JaBJICHUS Ha CTENEeHb MpeBpalieHus. PacueT paBHOBECHUS CIIOXKHBIX
XUMHUYECKUX PEaKIUil.

Pacuer JAABJICHUS PCAJIbHBIX I'a30B.

TepMOILI/IHaMI/IKa T'a30BBIX CHCTCM, PaCCManI/IBaCTCH TCPMOJMHAMHUKA Ira30BbIX CUCTEM IOJ BHICOKHUM JTaBJICHUCM
HaXoasamuxcs nona BBICOKHMM | Ha MPUMEPE CUHTE3a aMMHUAKaA.

JaBJICHHUCM.

OHpeZ[CJ'ICHI/Ie TCILIIOBOTO 3(1)(1)CKTa YPaBHeHI/Ie COCTOSAHMA MJACAJIBHOTO U pCaJIbHOI'O T'a30B. Pacuer TCpMOANHA-
pCakuu. C>XKUMaeMOCTb ra3oB. | MHYECKHX CBOMCTB B Y3KOM HHTCPBAJIC TEMIICPATYP U ,I[aBHeHI/IfI II0 9KCIIC-

PUMCHTAJIbHBIM JdHHBIM.

JleryuecTsb. Koadpoumment
nerydyecTd. Poib 3THMX NOHATHH B
TEPMOJIMHAMHYICCKHX pacueTax.

[Monstre «neryuectsy». Koaddunment neryuectn. Kpurnueckne mapamerpsl
cucteMbl. Pacuer CBOWCTB BeIIECTB HA OCHOBAaHMM 3aKOHA COOTBETCTBEHHBIX
COCTOSIHMHM, KOHCT@HTa paBHOBECHS II0 CXKaTbIM JaHHBIM, HCXOIS U3
JIETy4eCTH KOMIIOHCHTOB.

DU3HKO-XUMHYECKHE OCHOBBI
TCXHOJIOTUU MUHEPAJIbHBIX KUCIOT H

PaccmatpuBaroTcs  pU3MKO-XMMHUUYECKHE
TEXHOJOIMI MMHEpaJbHBIX COJEH U

OCHOBBI
KHCJIOT!

TUITOBBIX
00XMT,

MPOIIECCOB
pacTBOpEHHE,

comeit. OOxkur. PacTBopeHHe U | KpUCTLIU3AIUs, HOHHBIH OOMEH U JIp.

BBIIICJIIAYNBAHUC. KpI/ICTaJ'IJ'II/I?)aHI/IH u3

BOJHBIX  pacTBOpoB.  Paznenenue

coJIe.

DU3UKO-XUMHUECKU I aHanu3 | PaccMarpuBaroTCs JOuarpaMMbl paBHOBECHSl JIBYX,- TPEX.-UEThIPEXKOMIIO-
XUMHYECKIX MpeBpaIleHIA. | HEHTHBIX CHUCTeM. lIpaBmiia TOCTPOCHHS AMATpaMM, WX NPUMCHEHHE JUIS
JuarpaMMeI COCTOSIHUS | pacdeToB.

(pacTBOpEMOCTH) CHCTEMBL.  JIBYX,-

Tpex.- YEeTBIPEXKOMIIOHEHTHBIE

CHCTEMBI.

5. IlnanupyeMble pe3yJbTaThl 00yUYeHHMs] MO AUCHUILIMHE, 00eclevyrBalOlIMe JAOCTHKeHHME NJIAHUPYeMBbIX
pe3yJIbTaTOB 0CBOCHHS 00Pa30BaTeIbHOI IIPOrpaMMbI

W3ydenue qUCIMIUIMHBI HANIPaBJIEHO Ha (hOpMUpPOBAHHE CIIEAYIOMINX KOMICTEHITHIH:

Koax u HaummeHoBaHue . ”
Koa u HanmMeHoBaHHe WHAMKATOPOB JA0CTHUKEHHIl KOMIIETEeH M
KOMIIETeHIIUI
MK-2 K-2.1
Crocoben  mpuHHMaTh | CIOCOOCH OCYHIECTBISTh TEXHOJOTMYECKHH IPOIECC B COOTBETCTBHHM C PErIIAMEHTOM,




TEXHUYECKUE  PELICHHUS | UCIIOJIb30BAaTh COBPEMEHHBLIC TEXHHYECKUE CpEACTBA [JII H3MEPEHUS U YIPABICHUS
npu pa3paboTKe | OCHOBHBIMH TapaMeTpaMH TEXHOJOTHYECKUX IIPOLECCOB, OIpPENeNeHUs MPaKTHIECKH
TEXHOJIOTHYECKUX BAJKHBIX CBOMCTB ChIpbs U IPOYKIIMH.

TIPOIIECCOB, ux | IK-2.2

nposenenusd B pamkax | CmocobeH O00OCHOBBIBATP W IMPUHAMATH TEXHUYECKHE pEIICHHS TIpH  BBIOOpE
PETIaMEHTOB, BBLIABIATH | TEXHOIOTHYECKHX OTEpanrii B X0Je pa3pabOTKH TEXHOJIOTHIECKUX MPOIECCOB, YUNTHIBAT
51 YCTPaHATEH | 3KOJIOTMYECKHE IIOCIEACTBUS IPUMEHEHHUS KOHKPETHBIX TEXHOJOIMH U TEXHHYECKHUX
OTKJIOHEHUs, BHIOUPATh | CPEJCTB.

TeXHu4Yeckue cpeacrtsa | [IK-2.3

A7 u3MepeHus 0a30BbIX | CocoOeH BHIABIATE U YCTpaHATh OTKJIOHEHHS OT PEIrJIaMEHTHBIX IapaMeTpoB
[mapaMeTpoB TEXHOJIOTHYECKOT0 IIpolecca.

TeXIIpolLecca, CoIpbs, | [IK-2.4

NPOAYKUMH C Y4Ye€TOM | CriocobeH IPOBOAWTL aHAJIM3 MAaTepHaJioOB Ha  CTagudX BXOJHOIO, TEKYIIETO
9KOJIOTHIECKUX TEXHOJOTMYECKOTO M 3aKIHYUTEIBHOIO KOHTPOJII M OCYIUECTBIIATH OLICHKY ITOJIy4aeMbIX
ACIICKTOB. pe3ynbTaTOB.

B pesynbrate chopMUPOBAaHHOCTH KOMITCTCHIIUHU CTYICHT JOJDKCH:

3name:

OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX AWCIUIUINH — (U3WKH, XHUMHH, MaTeMaTHKe, (U3XUMUH; OCHOBBHI
CTPOCHHUS BEIIECTBA, NPUPOAY XHMHUYECKHX CBS3CH pPA3MUYHBIX XHMUYCCKAX COCAWHCHHS, IEepPeUeHb TEXHUYICCKUX
PpeIIeHiA, BO3MOKHOCTB IIPH pa3paboTke ImpHu pa3paboTke KOHKPETHBIX TEXHOJIOTHYSCKIX IPOIIECCOB.

Ymemn:

[IpuMeHSITh OCHOBHBIC 3aKOHBI JUIS OCBOCHHS XHMHKO-TEXHOJOIMYCCKHX IPOIECCOB; MPHUMECHSITh 3HAHHS O
CTPOCHUHU BEIIECTBA, MPUPOJEC XUMHUYCCKHX CBS3CH IS YCTAHOBJICHHS MEXaHU3Ma PEaKIMU; ONPEACTSATh BO3MOXKHBIC
CXEMbI TEXHOJOTHUSCKUX POIIECCOB U CPEICTB B JAHHOM IIPOU3BOJICTBE.

Bnaoemes:

HaBbikaMu MpUMEHEHHsS OCHOBHBIX 3aKOHOB IPH pacyeTax TEXHOJOTMYCCKHX MapaMETPOB; HaBBIKAMH aHAJIN3a
3¢ (GEKTUBHOCTH TEXHOJOTHMUYECKUX IIPOIIECCOB U DKOJOTHUECKOW OE30MacHOCTH HX peaju3alud B IPOU3BOICTBE;
HaBBIKAMH pacydeTa U IpeACcKa3aHnsI MeXaHH3Ma PEaKIni, XUMIYECKOTO TIpoIiecca.

AHHOTADUA
padoueil nporpaMMbl AUCHHUILIMHBI
TexHosOrHs CBSI3aHHOTO a30Ta

1. O6mas Tpyaoemkocts (3.e./ gac): 5/180.

2. MecTO IUCIMILIMHBI B CTPYKTYpPe 00pa30oBaTebHOI MPOrpaMMbl

JucturumHa «TexXHONOT sl CBS3aHHOTO a30Ta» OTHOCUTCS K BAPMATHBHOMW yacTu OJioka 1.

3. leas u 3a1a4u U3yYeHUS] TUCIHUIIIMHBI

Ilenvro Oucyunnunwt sBrseTcss obecriedyeHne 0a30BOM MOATOTOBKM CTYACHTOB B OOJACTH (DYHKIIMOHHPOBAHUS
MMPOU3BOACTB TEXHOJIOTUH CBA3aHHOI'O0 as3oTa, (I)I/ISI/IKO-XI/IMI/I‘-ICCKI/IC OCHOBBI NPOU3BOJACTBA, M3YYCHUEC TEXHOJIOTHYCCKUX
CX€M, OCHOBHOT'O 1 BCIIOMOTATEIFHOTO 000pYyAOBaHMS, MPUMEHIEMOTO B IIPOM3BOJICTBAX TEXHOJIOTHH CBSI3aHHOTO a30Ta,

3aoauu oucyunaunsl:

—yCBOGHHE CTYICHTAaMH (PHU3MKO-XMUMHYECKHX OCHOB TEXHOJOTMH CBSI3aHHOTO a30Ta M BBIOOpa
TEXHOJIOT'MYECKUX MMapaMETPOB;

—YCBOCHHE MPUHIUITHATGHBIX TEXHOJIOTHIECKHX CXEM MPOU3BOJICTBA MPOIYKIHUU CBSI3aHHOTO a30Ta U MX
anmapatrypHoe o(pOpMIICHHUS C YIETOM HOBEHIINX TOCTIKEHUH HAYKH, TEXHUKH U OITBITA Pa0OTH IPOMBIIUICHHBIX
MIpeANPUSITHH;

—yCBOGHHE METOJOB aHAIM3a WM OICHKH albTePHATUBHBIX BapHAHTOB TEXHOJOTHMYECKOW CXEMBI H e
OTJIENIEHBIX Y3JI0B;

YCBOCHHE METO/IOB TEXHUYECKOTO KOHTPOJISI B TEXHOJIOTHHU CBSI3aHHOT'O a30Ta.
4. Conep:kanue TUCHUTITHHBI

HaunmeHoBaH

He pasgena CopnepxxaHue pa3gesa

AUCHMITHHBI
3HadyeHHe CBSI3aHHOTO a30Ta I HapoAHOTo xo3siicTBa. HutpatHas mpobiema. CpaBHHUTENbHAS
XapaKTCpUCTHKAa HCTOYHUKOB CBIPbA U METOJI0B ITOJIYUYEHHUA IPOAYKTOB CBA3AHHOT'O a30Ta.

Beenenune AMMHAYHBIE METOA TIOJIyYeHHS NPOTYKTOB TEXHOJOTHH CBS3aHHOTO azota. CrocoOs1
MPOM3BOJICTBA BOJOPOJa M a30TO-BOAOPOJHOM CMECH (XMMHYECKHH, JIICKTPOXMMHUYECKHH M
KPHOTE€HHBIN).

ITpoussozcTBo | 2.1.XMmmHuyecKme cnocobbl NPOU3BOACTBA BOAOPOACOAEPHKALLMX FA30B ANA CMHTE3a aMMMaKa




aMMHaKa nu
MCTaHOJIa

2.1.1Mpoun3BoAcTBO BOAOPOAA M OKCMAA Yyriepoda MeTogom rasudpuKkaumm Teephoro Tonamsa.
®PU3nKo-XMMMYECKME OCHOBbI Mpolecca, coctaB rasa. O6bopypoBaHue (rasoreHepaTopbl).
MepcnekTnBbI Npouecca.

2.1.2. Npown3BoACTBO BOAOPOAA U OKCUAA Yyrneposa MeTo40M KOHBEPCUM NMPUPOAHOTrO rasa u
XUOKUX  YINeBOA4OPOAOB C  PAsHbIMM  OKUCAUTENAMM (BOAAHBIM MapoM, KUC/IOPOLOM,
AVoKCUAoM yrnepoaa). PU3MKO-XMMMUYECKME OCHOBbI MPOLLECCOB (paBHOBECUE, MEXAHU3M,
KuHeTuKa). KatanmnsaTtopbl. MpuUmnHbI caxkeobpasoBaHUa U cNOCObbI UX YCTPaHEHUS.

2.1.3. MNpon3BoAcTBO BOAOPOAA METOLOM KOHBEPCUM OKCMAQ yriepofa C BOAAHbIM MapoM.
PU3NKO-XMMUYECKME OCHOBBI NpoLecca (paBHOBECME, MEXaHM3M, KUHETMKA, KaTann3aTopbl).
2.1.4. TexHONOTMYECKME CXEMbI KOHBEPCUM YI/IEBOAOPOAHbIX ra308 C MNONyYeHMEM BOAOPOAA
ONA  CWHTe3a ammuaKka. [ByxcTyneHyaTad MapoBO3AylIHAA KaTa/MTUYecKas KoHBepcuA
NPUPOAHOro rasa nofa AasneHWem U ABYyXCTyneH4aTana KoHBepcuA okcuaa yrneposa. OcHoBHoe
obopyaoBaHue (TpybuaTas neyb, WAXTHbIA KOHBEPTOP METaHa, PeaKkTopbl KOHBEPCUU OKCUAA
yrnepoza).

2.2. Croco0bl 0YHCTKHU TEXHOJOTHYECKHUX ra30B 0T KATATUTHYECKHUX SI/I0B.

2.2.1. CriocoObl OYHMCTKM TEXHOJOIMYECKHUX Ta30B OT CEPHHUCTBHIX coeauHeHnd. Puszuko-
XUMHUUYECKHE OCHOBBI THIPUPOBAHUSA CEPO-OPraHMYECKUX COEAMHEHHH 10 CepoBOAOpOJA
(paBHOBECHE, CKOPOCTbH, KaTann3aTopbl). DHU3HKO-XUMHUYECKHE OCHOBBI B3aUMOJACHCTBUS
CEpOBOJIOPOAA M HEKOTOPHIX CEPO-OPraHMYECKHX COCAMHEHHI C MOTJIOTHTENEM Ha OCHOBE
OKcuza IuHKa. (PaBHOBECHE, CKOPOCTh). TeXHONIOrHYecKasi cXeMa OYMCTKH MPHUPOIHOTO ras3a oT
coenmHEHUH cepbl. OCHOBHOE 000pyHoBaHHe (peakTop, agcopoep).

2.2.2. OYuCTKa TEXHOIOTUIECKUX Ta30B OT KUCIOPOICOCPKAIINX COSqMHEHUI. BrIOop crocoba
OYMCTKM B 3aBHCHMOCTH OT cocTaBa Tra3a. @OHU3HKO-XMMHYECKHE OCHOBBI OYHCTKH
KOHBEPTHPOBAHHOTO Tra3a OT JAMOKCHAa yriepoga amuHamu. Cxema OUYHUCTKHU
KOHBEPTHPOBAHHOTO Ta3a OT AMOKCHJA YIJIEpoja TOJA JaBJIEHHEM C pa3feiieHHBIMH MOTOKaMHU
pactBopa amuHa. OcHOBHOEe oOopynoBanue (abcopOep, pereHepaTop). OCOOCHHOCTH OYHCTKH
KOHBepTHpoBaHHOTO ra3a oT CO, ropsunM pacTBOpoM moTauia. Beioop TemnepaTypsl, AaBiIeHUs,
KOHLIEHTpAalluM ToTama. J[ByxmoTouHas TexHosorumueckas cxema. OCHOBHOe 00OpyIOBaHHE
(abcopoOep, perenepatop). CpaBHEHHE CIIOCOOOB OYHMCTKH KOHBEPTHPOBAHHOIO ra3a OT JHOKCHIA
yIJIepoia BOXHBIMY PACTBOPAaMH aMHHA U IOTalla.

2.2.3.Cnoco0Bl OYMCTKH KOHBEPTHPOBAHHOTO Tra3a OT OKCHIAa yriiepoaa. AOCOpOUMOHHBIE U
KaTaJIUTHYECKHE CIOCOOBI OYUCTKH OT OKcuaa yriepona. Pu3nko-xuMudeckne OCHOBBI OYHCTKH
KOHBEPTHPOBAHHOTO Ta3a OT OKCHIOB YIJIEPOAa KaTAIHTHYECKUM THIPUPOBAHHUEM IO METaHA.
Karanusatopsl MEeTaHUPOBAHMUSL. TexHomormyeckas cxema.

2.3. IIpou3BOJACTBO CHHTETHYECKOI0 aMMHAaKA.

2.3.1. CsgoiictBa ammuaxa.PU3UKO-XMMUYECKHMEOCHOBB CHHTe3a. (BiuumsHmMe pa3mumuHBIX
MapaMeTpoB Ha PAaBHOBECHE M CKOPOCTh CHHTE3a, HAa IMPOM3BOAUTEIHHOCTH KOJIOHHBI CHHTE3A.
Karanm3aTopsl cCMHTe3a aMMHaKa, UX COCTaB, CIIOCOOBI TPOU3BOJICTRA).

2.3.2. TexHonorndyeckue MNPHUHLUUIBI CHHTE3a aMMHaka (HCIONB30BAaHUE IMPKYIAIHOHHON
CXEMBI, BEIOOp MeCTa BBOJa MCXOJHOH a30TO-BOJOPOIAHON CMECH B 3aBHCUMOCTH OT €€ YHCTOTHI,
BBIBOJI MHEPTHBIX IPUMECEH, yMEHBIIEHHE KOHLEHTPAllMd aMMHaka Ha BXOJE B KOJIOHHY
CHHTE3a, WCIIOJB30BAHHE ONTHUMAIBHOIO TEMIIEPAaTypHOTO PEXHUMa, HCIIOIb30BaHME TeIula
9K30TEPMHUUECKOI peakIii CHHTE3a aMMHaKa, NCHOIb30BaHNE ONTUMAIIBHOTO JIaBIICHHUS ).

2.3.3. TexHonorn4eckre CXeMbl OJIOKA CHHTE3a aMMHaka II0J] CPEIHHUM [aBJICHUEM c
KOHIICHTPAIIMOHHONW KOJIOHHOW M aMMHa4YHbIM XOJOAWIBHHKOM BO BTOPOH CTYIICHH
koHAeHcanuu. OcHOBHOE 000py10BaHKE (KOJIOHHA CHHTE3a, KOJIOHHA KOH/ICHCAINN).

2.3.4. OcHOBHBIE TEHJICHIIMH M EPCHEKTHBBI AMMHAUHOTO crioco0a (uKcaluu a3oTa.

2.4. CuHTe3bl Ha OCHOBE BOJIOPO/Ia U OKCH/IA yIJIepo/a.

CeoiicTBa W mnpuMeHeHHe MeTaHoja. DU3NKO-XUMHYECKHEe OCHOBBI CHHTE3a MeTaHoJa.
(paBHOBecHe, KHHETHKA, KaTanu3aTopbl). TexHonormueckas cxema. OCHOBHas ammaparypa.
CpaBHHTeHLHBIﬁ aHaJIn3 TCXHOJIOTMHN aMMHaKa U MCTaHOJIa.

[IpousBoacTB
0 a30THOM
KHCJIOTBI

5.3. CBoiicTBa M IpUMEHEHHE a30THOW KHCJIOTHI.

3.2. TexH0JIOTMSI HEKOHIIEHTPHPOBAHHOI a30THOI KHCJIOTHI M3 aMMHaKa M KHCJIOopoJa
BO3JyXa.

3.2.1. ®u3NKO-XUMHUYECKHE OCHOBBI KOHTAKTHOTO OKHCJICHUsI aMMHuaka (BJIUSIHAE TEMIIEPaTypBbl,
JIaBJICHUS], KOHIIEHTPAllMK aMMHaKa U KUCIIOPO/ia Ha PaBHOBECHE U CKOPOCTb, Ha CEJICKTHBHOCTD
npouecca). CocTaB ¥ CBOWCTBa aMMHavyHO-BO3AYIIHOM cMecu.KartamusaTtopsl

3.2.2. ®U3NKO-XUMHYECKHE OCHOBBI IIEPEPaOOTKH OKCHJIA a30Ta B a30THYIO KUCIOTY. OKHcieHne
OKcHAa a3oTa B BBICIIME OKCHIbBL. PaBHOBecHe, MeXaHM3M M KHHETHKa IIpoliecca, ero
0c00eHHOCTH.AOCOPOIHS BBICIINX OKCHAOB a30Ta BOAHBIMH PAcCTBOPAMH a30THOW KHCIIOTHI




PaBHOBecHe, MEXaHU3M M KUHETHKA a0COPOIMH AUOKCHIA a30Ta BOJHBIMU PACTBOPAMHU a30THOM
KHCIOTHI. [IpakTHdeckoe OCyIIeCTBICHHE Ipollecca MepepadOoTKH OKCHAAa a30Ta B a30THYIO
KHCIIOTY.

3.2.3. Metosl 006€3BpeKUBAaHMUS OTXOIAIINX T'a30B a30THO-KUCIOTHBIX POU3BOJCTB OT OKCHJOB
a3oTa (TepMHYEeCKHe, KaTaTUTHIeCKHe, a0COPOIIMOHHbIE, aICOPOIIMOHHEIC).

3.2.4. TeXHOJOTHYECKHE CXEMBI MPOU3BOJCTBA HEKOHIIEHTPHUPOBAHHOM A30THOM KHCIIOTBI
(cxema enmuHOTO [aBJIEHUS Ha BCEX CTAAMAX MPOM3BOJACTBA, KOMOWHHPOBAaHHBIC CXEMBI C
pa3sHBIMU JABJICHUSMH HAa pa3JMYHBIX CTaTUsIX Mpom3BoACcTBa). OCHOBHOE 00OpYIOBaHUE
(KOHTAKTHBIN ammapar, XOJOIWJIbHHK-KOHJACHCATOp, abcopOep, peakTop KaTaluTHUCCKOW
OYHUCTKH OTXOJISIIUX T'a30B).

3.3. TexHoOTHSI KOHIEHTPUPOBAHHO a30THOW KHCJIOTHI.

3.3.1.Beibop cmocoba KOHIICHTPHPOBAHUS B 3aBHCUMOCTH OT TpPEeOOBaHUS K YHCTOTE
KUCIOTHL. KOHIICHTpUpPOBaHNE a30THOM KHCJIOTHI C MOMOINBIO BOJOOTHHUMAIOIIUX CPEICTB.
OIBUKO-XUMUIECKHE OCHOBBI KOHIICHTPHPOBAHUS C MMOMOIIBIOPACTBOpa HUTpaTa MarHus. Beroop
mapaMeTpoB IpoIecca C IMOMOMIIBI0 TPOHHOH amarpamMmbl. HeoOXoaumMocTe W IpakTHYECKOe

OCYIIECTBIICHHE TPEABAPUTEIFHOIO  KOHICHTPUPOBAHUS  HEKOHLEHTPUPOBAHHON a30THOU
KHCIIOTBl ~ TIyTEM  HEPETOHKH. TexHomormdyeckass cxemMa  KOHIECHTPHUPOBAHUS
HEKOHIIEHTPUPOBAaHHONW A30THOM KHCIIOTHI C MOMOIIBIO pacTBOpa HHUTpaTa MarHus. OCHOBHas
anmaparypa.

3.3.2.1lpsmoii CcUHTE3 KOHIEHTPUPOBAHHON a30THOM KHCJIOTHI W3 JKUIKHX OKCHJOB a3oTa.
DuU3NKO-XUMUYECKHE OCHOBBI cuHTe3a. CrmocoObl MOMY4YeHHS >KUAKOTO TETPAOKCHIa a3oTa B
3aBHCHUMOCTH OT CIOcO0a MOIY4YeHUS HUTPO3HOro ra3a. OCHOBHBIE CTaJuU Ipoliecca (OTAeNeHUe
M30BITOYHOI BOJBI, TOMOI€HHOE M TE€TEPOrCHHOE OKHUCICHHUE OKCHAa a30Ta, IOJy4YeHHE
KOHIIEHTPUPOBAHHBIX OKCHUJIOB a30Ta, KOHACHCaIMs1) TEeXHOIOTHUeCKHe CXEMbI IIPSIMOTO CHHTE3a
OcHOBHas anmaparypa.

5. IlnanupyeMble pe3yJibTaTbl 00y4YeHHsl IO JUCHUILIMHE, 00eclevydBaIOLIMe JOCTH:KeHHe IUIAHMPYeMbIX
pe3yJIbTATOB OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

I/ISY‘IGHI/IG JAUCHUIIIMHBI HAITPaBJICHO Ha (I)OpMI/IpOBaHI/Ie [S(59137:028117D,¢ KOMHGTGHHHﬁI

Koa u HauMenoBanune . .
Koa n HanMeHOBaHMe HHAMKATOPOB A0CTHKCHHI KOMIIETCHIM T
KOMIICTCHIIUH
K-1 IIK-1.1
Criocobex CnocobeH HacTpauBaTh ¥ MPOBOAUTH IPOBEPKY 000PYIOBAHHSI.
no0upars, nK-1.2
HaCTpauBarh, Cnocoben IIPOBEPSTH TEXHUUYECKOE COCTOSIHUE, IIPOBOJUTH
00CJIy’KMBaTh, TOTOBUTh | MPOMMIAKTHYECKHE OCMOTPBI M OOCIy)KMBaHHE OOOPYIOBaHWS, BKIIOYAS
K PEMOHTY, | MOATOTOBKY K PEMOHTAM.
9KCIIITyaTUPOBATh, TIK-1.3
YCTpaHATb  OTKJIOHCHMSI JleMOHCTpHUpYeT TOTOBHOCTh K OCBOEHHIO HOBOTO OOOPYZOBaHUS U €ro
oT PErJIaMEHTHBIX | SKCIUTyaTallHH.
PEXUMOB paboTsI nK-1.4
OCHOBHOC CrocoOeH aHaNMM3WPOBaTh TEXHUYECKYIO JIOKYMCHTAIIUIO, MPOBOIUTH
TEXHOJIOTMIECKOC OCHOBHBIC WH)KECHEPHBIC pacueThl Uil 1moabopa o0OpPYIOBaHUS B COOTBETCTBHH C
000pyI0BaHHE C YYETOM | TeXHOJIOTMYECKMMM PErIAMEHTAMH M MACIITa6OM MPOU3BOJICTBA.
TpeboBaHuil K-1.5
TEeXHHYECKOH CriocoOeH BBISBISATE M YCTPAHATh OTKIOHEHHS OT PErJIAMEHTHBIX PEKHMOB
MOKYMEHTALUH. paboTHl OCHOBHOT'O TEXHOJIOTHIECKOTO 000PYIOBAHHSI.
IIK-1.6
T'oroB  ucnonb3oBaTb  HOPMATUBHBIE ~ JOKYMEHTBl IO Kauye€cCTBY,
CTaHJAPTU3AIMH U CEPTU(UKALNN BBITYCKAEMOM MPOAYKINH, IPUMEHSITH JIEMEHTHI
9KOJIOTHYECKOTO aHaJIN3a B MPAKTHUECKON paboTe.
MK-2 K-2.1
Criocoben CriocobeH OCYIIECTBIATh TEXHOJOTMYECKHH MPOIECC B COOTBETCTBHUH C
IIPUHUMATh TEXHUYECKUE | PETIIAMEHTOM, MCIIOJIb30BATh COBPEMEHHBIE TEXHUUECKUE CPEACTBA ISl U3MEPEHUS U
pelieHus IIPYU | YIPABJIEHUS OCHOBHBIMM IapaMETPaMU TEXHOJIOIMUECKUX IPOLECCOB, ONPENCICHHUS
paspaboTtke IIPAKTUYECKH BaXKHBIX CBOMCTB ChIPbsSl M MPOAYKIIUH.
TEXHOJIOTHUECKUX K-2.2
IIPOLIECCOB, X CnocobeH 000CHOBBIBaTh M MPHUHUMATh TEXHUYECKHE PELICHUs MPH BHIOOpE
OPOBENEHUS B PAaMKaX | TEXHOJOIMYECKHX OIepaluii B XOAe pa3pabdOTKH TEXHOJOTHYECKHX IPOLECCOB,
PErIaMeHTOB, BBISBIIATH | YYUTHIBATH JKOJOTHUECKUE IMOCIEACTBUS INPUMEHEHUS KOHKPETHBIX TEXHOJOTUH U
u YCTPaHATh | TEXHUUYECKUX CPEACTB.




OTKJIOHEHUsI, BBIOMpATh K-2.3

TEeXHUYECKHE  CPENCTBa Croco0eH BBISBIATH M YCTPAHATh OTKJIOHEHHS OT PErJIaMEeHTHBIX IIapaMeTpOB
IUIsL M3MepeHust 0a30BBIX | TEXHOJOTMYECKOro Iporecca.

mapaMeTpoB nK-2.4

TexIpolecca, CBIPBA, Croco0eH IPOBOANTH aHAIN3 MAaTEPHANIOB HAa CTAAMAX BXOJHOTO, TEKYILETO
OPOAYKIMM C  YYETOM | TEXHOJOTMYECKOTO W 3aKIIOYHUTEIBHOTO KOHTPOJII U OCYLIECTBIATH OLCHKY
IKOJIOTHYECKHX MOJTy4aeMbIX Pe3yJIbTaToOB.

aCIIeKTOB.

B pe3yJIbTAaTC C(l)OpMPIpOBaHHOCTI/I KOMIETCHINU CTYJCHT JOJIKCH:

3name:

TEXHOJIOTHIO MPOU3BOJICTBA aMMHAKa, a30THON KUCIIOThI, TEXHUYECKUE TPEOOBAHUS K CHIPBIO, MaTepHaiaM, TOTOBOM
MPOAYKIIUH, OCHOBHOE TEXHOJOTMYECKOS 000PYIOBAHUE U MPUHIIUIIEI €r0 PabOThI; MEPCIICKTUBBI TEXHUYCCKOTO PA3BUTHUS
MPOM3BOJICTBA; anmaparypHoe opopMIIeHHE IIPOU3BOICTB, IPUMEHSIEMOE B TEXHOJIOTHSX CBS3aHHOTO a30Ta, B 3aBUCHMOCTH
OT HCMOJIb3YEMOH TEXHOJIOTHYECKOH CXEMbI; CIMOCOOBl yTHIIM3AUU TBEPbIX, KUAKHX M Ta3000pa3HBIX OTXOJOB,
00pasyonmxcs Ha KOHKPETHOW CTaJuM MPOW3BOJCTBA; OCHOBHOE M BCIIOMOTATENBLHOE CHIPbE LIS IMPOHM3BOCTBA
NPOAYKIUH CBS3aHHOTO a30Ta, OCHOBHBIC M BCIOMOTAaTElbHBICE MAaTEpUasibl Uil OCYLIECTBICHUS AITHUX IPOILECCOB,
KPUTEPUH OLICHKH KAa4eCTBa TOTOBOM MPOIYKIUHU, 000PYIOBaHHE U MPUOOPHI AJsl aHamM3a (HU3UKO-XUMHIECKAX CBOHCTB
BEIIIECTB U MATEPUAJIOB.

Ymemo:

paccuUMTHIBATE HOPMATHBBl MAaTEPHAIBHBIX 3aTpaT (HOPMBI pacxoja ChIphbs, MNONTy(paOpHUKaTOB, MaTEpHAJIOB,
SHEPTHH); PACCUUTHIBATH IPOMU3BOJICTBEHHbIE MOIMHOCTH M 3arpy3Ky OOOpPYIOBaHHS; pacCUMTHIBATh MaTepHAIbHO-
TEIUIOBbIE OalaHChl CTaauii TPOWU3BOJACTBEHHOIO TIpoOllecca, aHaJM3MPOBaTh INPUYMHBI HApYIIEHHS HOPMAaJIbHOTO
TEXHOJIOTUUECKOTO PEKMMa, OCYILECTBIIATh MOJ00p KaTalnn3aTopoB Uil KOHKPETHOH CTaui TEXHOJIOTHYECKOTO IpoLecca;
IIPOBOJIUTH AHAU3BI CHIPhSI U TOTOBOM IPOIYKIIUH.

Bnaoemos:
MeTOJaMHU pabOTHI CO CIEeUAILHON JINTepaTypoil U HAy4HO-TEXHUIECKOH TOKyMEHTaIell, HOpMaTUBHBIMHU JOKYMEHTaMU
B 00JTaCTH CTaHIAPTU3AINH KadecTBa ChIPbs, monypadpukaroB u rotoBoi npoaykiuu (TOCT, TY); HopMaTHBHEIMU
aKTaM¥ B 00JIaCTH SKOJIOTHIECKOH 1 mpombinuieHHo O6e3onacHoct (CanlluH, I'H, I1B), TexaudeckuMu periaMeHTaMu B
00J1aCTH XUMUYECKO! MPOAYKIMU; METOIaMH JIa00paTOPHOTO aHAM3a ChIPhsl M NPOJYKLUH B IIPOU3BOJICTBE TEXHOJIOTHIMA
CBSI3aHHOTO a30Ta.

AHHOTALUSI
padoueil nporpaMMbl AU CHMILIMHbBI
TexHOJI0TUsl MUHEPAJbHBIX KUCJIOT U coJlei

1.06masn Tpyaoemkocts (3.e./ yac): 9/ 324
2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl

Juctuminaa TexHOJIOTHS MUHEPATBHBIX KHCIIOT U COJIEH OTHOCUTCSI K BApUATUBHOM yacTH O1o0ka 1 JIucummuHbI
(Momymm).
3. Heanb ¥ 32124 U3yYeHUs TUCHUTITUHBI

Ienbio M3y4eHUsT AMCUUIUIMHBI SBJSICTCS MPHOOpPETEHHE O0YYarONUMKCS HEOOXOAMMBIX 3HAHHA M YMCHHU B
00J1aCTH XUMUYECKOW TEXHOJOTHUH, KOTOphIE MOTPEOYIOTCS MM JJIsl PElIeHUs] MPaKTUYeCKUX 3a7ad B TMOCIEIYIOIICH
po(eCCHOHATBHOM e TeTPHOCTH.
3ajayu IMCUUIUIUHBIL:
- ycBOEHHE 00yJaroImuMucs (U3NKO-XUMHYECKIX OCHOB IIPOM3BOJICTBA MUHEPAIILHBIX KHCIIOT U COJICH;
- U3yYCHHE OCHOBHBIX XHMHKO-TEXHOJIOTHUECKUX IPOILECCOB H CYIIECCTBYIOIINX CHOCOOOB MPOU3BOJCTBA MHHEPAITBHBIX
KHCJIOT ¥ COJIeH C YIeTOM HOBEHIINX JOCTIDKESHHUIA HAYKH, TEXHUKH U OTBITa PabOTHI MPOMBIIIICHHBIX TPEATIPHUITHH;
- YCBOCHHE MPUHIUITAATBHBIX TEXHOJIOTHIECKAX CXEM MPOHM3BOJICTB U MX allapaTypHOro o(hopMIICHUS;
- I3y4YeHHe MPUHITUIIOB U METOJIOB CO3/IAaHUS MAJIOOTXOIHBIX TIPOU3BOCTB, YHEPTOTEXHOJIOTHIECKIX CXEM;
- YCBO€HHME METOJIOB TEXHUYECKOT'O KOHTPOJIA B IIPOM3BOJICTBAX MUHEPAIbHBIX KUCJIOT U COJIeil.
- U3y4€HHE BCEX BUOB OTXO0J/I0B OCHOBHBIX MPOU3BO/JICTB, UX BPEAHOE BO3/CHCTBUE HA YEJIOBEKA U OKPYKAIOIIYIO CPENY.

4. Copaepxanue TUCHUIJIHHBI

Ne HaumeHnoBaHue pazaesia Conep:xanue pa3aeiia
pasgea JUCUMIITHHBI
1. Bgenenune 3HaueHne MUHEPATBHBIX KUCIOT U COJIEH JIJIsl 9KOHOMUKHU
CTpaHbl. ACCOPTHMEHT, 00JIaCTH MPUMEHCHHS.




2. OCHOBEI TEXHOJIOTHH U NMPpUHIUIIUATIbHBIC
TEXHOJIOTUYECKUEC CXEMBI ITIPONU3BOJICTBA
MUHEPAITBHBIX KHUCIIOT

[Ipou3BoACTBO CepHOM KUCIOTHL. [IpOM3BOICTBO CONISTHOM
KUCIOTHI. [Ipon3BoacTBO TepMUdIecKoi HOCHOPHON KHUCIOTHI.
[Tpou3BOCTBO IKCTPAKIIMOHHON (hOCPOPHOM KHCITIOTHI.

3 IIpownzBoacTBoO hocopHBIX yaoOpeHmit OCHOBBI TEXHOJIOTHH U IPUHINIHAIHHBIC TEXHOJIOTHIECKUE
CXEMBI IPOM3BOACTBA (HOCPOPHBIX yHOOpEHMIA
4 OCHOBBI TEXHOJIOTHH U IPUHIATHATHHBIE [Ipou3BoaCTBO MUHEPATBHBIX YIOOpEHNUH (a30THBIX,
TEXHOJIOTUYECKHUE CXEMBI IPON3BOJICTBA KaJINIHBIX, KOMIUIEKCHBIX, CIIO>KHBIX 1 CMEIIIAHHBIX).
conen [Ipon3BOJICTBO KaJIbLIUHUPOBAHHOMN COJBIL.
5 OKonorndeckre mpooIeMsl IPou3BoACTBa | OTXOMBI MPONU3BOACTBA MHUHEPATIBHBIX KHUCIIOT U COJIEH, CITOCOOBI

nX 00€3BpEKMBAHNS U YTHIN3AIHH.

5. Ilnanupyemble Ppe3yJbTaTbl OOy4YeHMsI II0 AWCUMILIMHE, o0ecneyMBaUIUe [AOCTHKEHHME IUIAHUPYEMBIX

pe3yJbTaTOB OCBOCHUSA 06p330BaTeJIBHOﬁ nmporpamMmmabl

I/I3yquI/Ie JUCHUIIIMHBI HAlTpaBJICHO Ha (l)OpMI/IpOBaHI/Ie CJIeayromux KOMIICTCHLIMI:

KOII U HAMMCHOBAHHUEC KOMIICTCHIIUUA

Kon u HamMeHoBaHMe WHIMKATOPOB JOCTHKEHUIl
KOMIIETEeHIIN i

IK-1 IIK — 1.1 Cnocoben HacTpauBaTh U MPOBOIUTH MPOBEPKY
Cnocoben OCYIIECTBIISTH KOHTPOIIb cobmoeHus | o0opynoBaHusL.

TCXHOJOTUHICCKUX IAPAMCTPOB B MPEACHIax, YTBEPKACHHBIX | TTK — 1.2 Croco6GeH MpoBEpATh TEXHHUECKOE COCTOSHHUE,
TEXHOIIOTHYECKHM ~ PETNIAMEHTOM, ~[PHHAMATh  MEPhl 1O | poposuTh poQuIaKTHYECKHE 0CMOTpBI "

YCTPAHCHUIO TPUYHMH, BbI3BIBAIOIINX OTKJIOHCHHUE OT

HOPM | oGcnmyxuBaHre 00OPYIOBaHMS, BKIIOYAs MOATOTOBKY K

TEXHOJIOT'MYCECKOIr0 pPEriaMeHTa, obecneynBaTh MOATOTOBKY pEMOHTaM

TECXHOJOTHYCCKOTO O60pyZ[OBaHI/I$I K IIPOBCPKEC U PEMOHT

y IIK — 1.3 JeMmoHCTpupyeT TOTOBHOCTb K OCBOCHHMIO
HOBOT'O 000pYJOBaHMS U €0 dKCIIITyaTaluu

IIK 14 CnoocobeH aHalIM3UPOBAaTh TEXHUYECKYIO
JIOKyMEHTAIMI0, TIPOBOJIUTH OCHOBHBIE HH)KECHEPHBIC
pacueTsl i nogdopa o0OPYJOBaHUA B COOTBETCTBHHU C
TEXHOJIOTUYECKMMH  perjlaMeHTaMd W Maciutabom
MIPOM3BOJICTBA

IIK — 1.5 CnocoGeH BBISBIATh U yCTPAHATh OTKIOHCHUS
OT pErJIaMEHTHBIX PEXKUMOB pabOThl  OCHOBHOTO
TEXHOJIOTHYECKOTO 000PYAOBaHUS

IIK — 1.6 'oTOB nCH0NIBb30BaTh HOPMATUBHBIC JOKYMEHTHI
M0 KauecTBy, CTaHJApTH3aUuu U  cepThdukanmun
BBIIyCKAaeMON  MPOAYKIUH, HPUMEHSTH  3JIEMEHTHI
HKOJIOTMYECKOT0 aHaJIM3a B IPaKTHYEeCKOH paboTte

[K-2
CriocoOeH  NpUHMMAaTh  TEXHUYECKHE  PEIICHHS

INIK — 2.1 CmocobeH OCymIecTBIATh TEXHOJIOTHUYCSCKUMA
IIPH | TIpoliecC B COOTBETCTBUM C PErIIaMEHTOM, HCIIOJIb30BATH

pa3paboTKe TEXHOJIOTHYECKHX IPOIECCOB, MX NMPOBEJCHUS B | COBPEMEHHBIE TEXHWYECKHE CPEJCTBA ISl M3MEPEHHS U
paMKax perjJaMeHTOB, BBUIBISATH M YCTPAHATh OTKJIOHEHHS, | yNPaBICHUS OCHOBHBIMM MapaMeTpaMH TEXHOJOTMYECKUX
BBIOMpATh TEXHUYECKHE CPEACTBA JUIS M3MEpEHHs 0a30BBIX | IPOLECCOB, ONPEAETICHUs NMPAKTUUECKH BaXKHBIX CBOMCTB
IapaMeTpoB TEXIPOLEecca, CHIPbsl, HPOAYKIMH C YYETOM | CHIPHS M MPOAYKIUN

9KOJIOTHYCCKHX aCIICKTOB

I[NIK - 2.2 CmoocobeH 000OCHOBBIBATH W TIPHHUMATH
TEXHHYECKHUE PEIICHUS TNPH BHIOOpPE TEXHOJOTHMYECKHX
ormepanii B Xo0J€  pa3pabOTKM  TEXHOJIOTHYECKHX
MPOLIECCOB, YYMTHIBATh OSKOJOTMYECKHE MOCIEICTBHS
MPUMEHEHUs] KOHKPETHBIX TEXHOJOTMH M TEXHUUYECKUX
CpencTB

IIK — 2.3 CriocoGeH BBISBIATH U yCTPAHATh OTKIOHCHHS
OT  perjJaMeHTHBIX IIapaMeTPOB  TEXHOJOTHYECKOTO
npouecca

IIK — 2.4 CrocoGeH NpOBOIUTH aHAIN3 MaTepHAIOB Ha
CTagusIX BXOJHOTO, TEKYIIEro TEXHOJOTHYECKOr0 H
3aKJIIOYUTENIBHOTO KOHTPOISl U OCYLIECTBISTH OLIEHKY
MOTy4aeMBbIX PE3YJIbTATOB




B pesynpraTe chopMUpOBAaHHOCTH KOMITETCHIIUH CTYICHT JOJDKCH:

3name:

(PM3UKO-XMMHUYECKHE OCHOBBI M TEXHOJIOTHIO ITPOU3BOICTBA OCHOBHBIX MUHEPAIBHBIX KHCIOT U COJIEH;

TEXHUYIECKHE TPEOOBAHNUS K CHIPHIO, MaTepHaIaM, TOTOBOM MTPOLYKINH;

OCHOBHOE TE€XHOJIOTHYECKOE 000pYIOBaHNE 1 TIPHHIIHIIEI €T0 PaOOTHI;

HEepCHEeKTUBBI TEXHUYECKOT0 Pa3BUTHSI IPOU3BOJICTBA;

Ymems:

paccUMTHIBATh PaCcXOHbIE KOI(PPHUIUEHTH! (HOPMBI PACX0Jachklpbs, Mony(haObpuKaTOB, MATEPHAIIOB, DHEPTHN);
paccuYMTHIBATh POU3BOJCTBEHHBIE MOITHOCTH H 3arpy3Ky 000pyI0BaHuS;

aHAJIM3UPOBATh NPUYMHBI HAPYIICHUS HOPMAJIBHOTO TEXHOJIOTHUECKOTO PEXHMa M MPUHUMATh KOHKPETHbIE TEXHUUECKUE
pelIeHus U UX YCTPaHEHMUs;

Bnademy:

METOJIMKAaMU Ja0OpaTOPHOTO aHalW3a ChIPbS M TPOAYKIMM B IPOU3BOJCTBE HEOPTaHMUYECKHX BEIIECTB, OLECHKON
pEe3yJIbTATOB aHAIN3A;

HaBBIKaMU pabOTHI CO CTICITUATFHOHN INTEPATYpOil U TEXHIYECKON JOKyMEHTAIHEH.

AHHOTALMSI
pa6oyeii mporpaMMsbl TUCHUTIIHHBI
OCHOBBI TEXHOJIOTHYECKOTO0 0(hOPMIIEHHS IPOIIECCOB

1. O6umas TpynoemMkocTh (3.¢./9ac): 5/180.
2. MecTO THCHMILUTHHBI B CTPYKTYPE 00pa30BaTeJIbHOIl MPOrpaMMbI
Jucnuminia OCHOBBI TEXHOJOTHYECKOT0 0(pOopMIIEHUS MPOIECCOB OTHOCUTCS K 4acTH, POPMHUPYEMON yJaCTHUKAMU
00pa30BaTeNBHBIX OTHOWIEHHH O6J10Ka 1 JIMCIUIUTMHBL (MOTYITH).
3. leanb u 328244 U3yYeHUS JMCHUILTHHBI

Henpto AUCIUIITHHBL SBISIETCS oOecriedeHne ©0a30BOW MOATOTOBKH CTYIEHTOB B OOJACTH TMPOCKTHPOBAHHSA
OCHOBHBIX XMMHYECCKUX IPOW3BOJACTB WM THUIOBBIX AaIlllapaToB AJS TPOBEICHHUS XHMHKO-TEXHOJOTHYCCKHX MPOIECCOB
XAMHUYIECKOIN TEXHOIOTUN HEOPTaHMICCKHUX BEIECTB; CIIOCOOHOCTH dPPEKTHBHO pabOTaTh C JIOKAILHBIMHU, OTPACICBEIMH H
(denepambHRIMH HOPMATUBHBIMHA aKTaMH B OOJAaCTH MPOCKTHPOBAHUS XUMHYCCKHX IIPOU3BOACTB HEOPTaHUIECKOTO
CHHTE3a.

3a/auu IUCIUTUIUHBIL:

- 03HaKOMJICHHE CTYIEHTOB C OCHOBAMH MPOEKTHPOBAHUS MPOW3BOJACTB HEOPTAHHUYECKHUX BEINECTB; CBOMCTBAMH
MaTepruaIoB MPUMCHIACMBIX B IIPOU3BOJACTBE O60py[[OBaHI/I)I JJIA pas3jIMYHbIX XUMUYECKUX IMMPOLECCOB; HOPMATUBHBIMHA
JOKYMCHTaMH1, NPUMCHACMBIMHU B IIPOLECCEC MPOCKTUPOBAHUA, OKCILIyaTallid, MOHTa)ka, HaJaAKu W PEMOHTA
00opyIoBaHuUs;

- U3YUYCHHUEC KOHCTPYKIMOHHBIX MAaTCpHUAJIOB, NPUMCHIACMBIX JId HU3TOTOBJICHUSA O60pyI[OBaHI/I$I oTpacjii, IPUHIIUIIOB
pacuera W moaGOpa OGOPYIOBaHHUS, OCHOB SKCIUTyaTalldH amiapaToB; CHCTEM aBTOMATH3HPOBAHHOTO YIPABJICHHS
mpoueccaMu XUMHYECKON TCXHOJIOTHH,

- CIIOCOOHOCTH CTYICHTOB MMPUMEHSTH H3yIE€HHBIE METOIBI K PEIIEHHI0 KOHKPETHBIX 3a11ad.

4. Conep:xanue JMCHUIIHHBI

N HaumenoBanue
) pasaena CopnepxxaHue pa3gena
pasiera AUCHHUTITUHBI
1 Hasnauenne " CBs3p Kypca ¢ OOIIETEOPETHUYECKUMHU, HHXKEHEPHBIMH M  ClEeNUaIbHBIMU
CONCPKAHNE KYPCA. | nycnummmnamy, oblnee coepkaHue Kypca.
[Tpou3BOACTBO M HENpPEPHIBHOE  COBEPIICHCTBOBAHME  XHUMHYECKOI'O
TlepCIeKTHBbL MAaIIMHOCTPOEHHS, JIOCTHXKCHUSI B 00JACTH MAIIMHOCTPOCHUS W METaJLTyprHu.
2 COBEPIICHCTBOBaHH | DACIIMPEHHE M CHCTEMAaTHYECKOE OOHOBICHHE HOMEHKIATYPhl M aCCOPTHMEHTa
1 060pyI0BAHUS KOHCTPYKIIMOHHBIX MaTepraioB. COBEpIIEHCTBOBAHME KOHCTPYKIMH MAIluH M
obopynoBanus. CHIKEHHE MaTepHAlIOEMKOCTH KOHCTPYKLHMA. YBeluueHue
MPOM3BOJICTBA O0OPYIOBAHHS M arperaToB OOJIBIION MOIIHOCTH.
0 OCHOBHBIE ~ HaNpaBJCHUS  Pa3BUTHA  XUMHUYECKOTO  MAIIMHOCTPOCHHS.
CHOBHbIC Hapexuocts o6opynoBanus. OcHOBHBIE TpeOOBaHHSA, TPEIBSIBISEMBIE K
3 HPMHLIIR XMMHUYECKOH ammaparype. TexHOJornueckoe Ha3HaueHME arapara, HnapaMmeTpbl
KOHCprHp()VBaHM npolecca, arperaTHoe COCTOSHHE pPEarupyroliux BeIIeCTB, CIOCO0 BeleHMs
XAMHHACCKOR nporecca. [IpogrocTs, yno6cTBO 1 6€30macHOCTh PabOTHI, TPAHCIIOPTAOEIBHOCTE U




annapaTypsl

9KOHOMHUYECKas Liesiecoo0pasHocTh. OCHOBHBIC MOJIOXKEHHS MPABUII TI0 pacyery U
YCTPOMCTBY  cBapHbIX  ammaparoB.  CraHmapTu3amuss B XHMHYECKOM
MamuHocTpoeHuu. OcHoBHble ['OCThI. Ilpuemka u HCHBITaHHS XMMUYECKHUX
anmnaparos.

Marepuansl s
XHUMHYCCKON
anmapaTypsl

Bri6op matepmanos. Kopposwus, mxkama KOpPpO3HOHHOW CTOWKOCTH METAJUIOB,
CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3MH. MeTalulbl M CIJIaBbl, IPUMEHSAEMbIE B
XMMHYECKOM MAaIIMHOCTPOCHHUH; HMX OCHOBHBIE (DHM3MYECKHE, MEXaHWYECKHE W
TEXHOJIOTHUECKUE XapaKTePUCTUKU. YTJIEPOJAUCThIE U JIETUPOBAHHBIE CTaly,
YYT'YHBI, ABYXCIIOWHBIE METAIIIBL. BANsSHIE OTACNBHBIX IPUCATOK HA XUMHIECKUE 1
KOPPO3UOHHBIE CBOICTBA CTajed M 4YyryHOB. MapKHMpOBKa cTajedl M 4YyryHOB,
0071aCTH UX IPUMEHEHHUS.

[1BeTHBIC MeTaIbI B cTIaBbl. OONACTH X MPUMEHEHHUS.

Hemerammnueckue MaTepHabl. HckyccTBeHHBIE u MPUPOHBIE
KOHCTPYKLIMOHHbIE MaTepHabl, 001aCTH X MPUMEHEHHUSI.

KonctpynpoBanue
U pacueT OCHOBHBIX
Y3JI0B U JeTaneit
XUMHUYECKOU
anmmaparypel.

BbIOOp MCXOAHBIX AAaHHBIX U1 TPOYHOCTHBIX PAacuyeTOB Y3JIOB W JeTajeid
XUMUYECKOU anmnaparypbl. PacueTHoe naBneHue u Temmeparypa. Jomyckaemble
HampsDKeHUsT ©  Kod(Q(UIMEHTH 3amaca TNpoYHOCTH. CBapHBIE COCTUHEHUS,
K03()(UIMEHT IPOYHOCTH CBapHOTO 1IBa. [IprOaBKU K pacyeTHOH TOJIIMHE.

OcCHOBBI pacueTa anmapatoB moJ JAaBilcHHeM. HampsokeHuss B CTEHKax
o6omouek. KpaeBble u pacriopHbIe CHITBI.

Pacuer KOpIycOB TOHKOCTEHHBIX LWJIMHAPUYECKUX amIlapaToB, pabOTarOIINX
I10J] BHCHIHUM JIaBJICHHCM. Ilousartue o KPUTUYCCKOM [1aBJICHUM. JIJII/IHHLIG u
KopoTkue o6onouku. Kombia skecTkocTy ammaparos. Pacuernsie hopmyisl.

I[HI/IIJ_la " KPBIIIKK alrapaToB. BI/I[[I)I JHUIL: TOJYIIAapOBbIC, SJUITMNTHYCCKUE,
KOHHUYCCKHC, IIJIOCKHUC. Pacuer JTHUAIIL u IIJIOCKUX KPBIIICK  Pa3JINYHBIX
KOHCTPYKIMH. Be160op THHOBOTO AHUIIA.

OnanueBble coequHeHHsA. Tumbl ¢uraHneB. KOHCTPYKIHS YINIOTHHTEIBHBIX
noBepxHocTeil. Tumbl mpoknanok. KpenexHsie maetanu (IaHIEBBIX COCTUHCHUI.
Br160op u pacyer ¢uaHIEeBBIX COSTUHEHHUN.

Anmnapatsl
BBICOKOTO
JIaBJICHUS

YCTpOHCTBO M H3TOTOBJIEHHE KOPIIYCOB AalmapaToB BBICOKOTO aBICHHUS.
3aTBOpEl U YIUIOTHEHUs, KpeNexXHble NeTald anapaToB BBICOKOTO JIaBJIECHUS.
[TpouHOCTHO# pacHdeT anmnapaTroB BEICOKOTO IABICHUS.

IIpoexTHbIE
UCCIEI0BaHUs
XUMHYECKHUX
MPOU3BOJICTB

OO6mue TpencTaBieHUs O MPOSKTHOM  HCCIENOBAaHUM  XUMHYECKOTO
npousBojicTBa. OOOCHOBaHME BBIOOpa MeTona mpousBoiacTBa. ConepkaHue U
MOCJIEIOBATEIFHOCT  BBINIONHEHWS ~ OTACNBHBIX  pa3[elioB  IPOECKTHOTO
uccnenoBanusa. IIpumepHbIi  CcOCTaB MOSICHUTENBHOM 3aMUCKH  MPOEKTHOIO
nuccnenoBanud.  [lepBoHauanpHast — pa3paboTKa  TEXHOJOTMYECKOH  CXEMBI
MIPOU3BOJICTBA. [[pUHITUITEI COCTABICHUS MaTEPHATBHBIX PACYETOB MIPOU3BOCTBA.

Pacyer uncita eqMHUIT 1 IPOU3BOTUTEIHLHOCTH 000PYJOBaHHUS. DHEPTETHUCCKHUE
pacueThl o0opymoBanus. KOHTpOJbL U  pEryJUpOBAHHE TEXHOJIOIMYESCKOIO
nporecca. OnpenencHre 00BEMOB COOPYKEHHH. XapaKTepUCTHKa TOKCHYHOCTH,
OTHe- W  B3PBIBOOMACHOCTH  TpomsBoacTBa.  OmpeneneHHe  OCHOBHBIX
HSKOHOMHYECKHUX MOKa3aTesell MPOeKTUPYEeMOTo IPOU3BO/ICTRA.

Pazpabotka
MOHTaXHO-
TEXHOJIOTHIECKOM
JIOKyMEHTalu1

Pa3zpaboTka TexHOIOrM4YecKol cxembl Npom3BojacTBa. IlocraHOBKa 3amadym.
CocTraBneHHe CXEMBI MATEPUANBHBIX U YHEPT€TUUECKUX OTOKOB.

Texnonoruueckre  y3nel. [lomatme o0  cucTeMax  aBTOMATHYECKOIrO
perynupoBaHus. [[pUHINUITEI MOHTQXXHOM MPOPAaOOTKH OCHOBHBIX TEXHOIOTHIECKUX
y3710B. [IprMep 00BSI3KM TEXHOIOTUYECKOTO y37a.

VYnaneHne OTXOJOB NPOW3BOJACTBA.  BbriOop Tpyd I TEXHOJIOTHYECKUX
TpyOOIIPOBOIOB U ONpeAeIeHNE X Auamerpa. TpybomnpoBoaHas apmarypa.

KoHcTpykTuBHas 3CKU3HAs pa3paboTKa OCHOBHON XMMHYECKOH ammaparypsl.
OCKHU3HOE KOHCTPYMPOBAHUE EMKOCTHBIX ammapaToB. OnpeneneHue HCXOIHBIX
JAHHBIX U1 BbIOOpa MamMHHOTO 00opynoBaHus. OOBEMHO-IUIAHHPOBOYHOE
pemeHne (KOMIIOHOBKA) TPOM3BOJICTBA.

MoHnTaxHas npopaboTka. Vcnonb3oBaHne yCIOBHBIX 0003HAUCHUH 3JIEMEHTOB
OOBSI3KM Ha MOHTa)KHO-TEXHOJIOTHUECKHUX CXEMaXx.

Texanueckuét mpoekt. OpraHmszamus paszpabotku. CocTaB W MOPSIOK




odopmileHHST TEXHOJOTMYECKOM 4YacTH TEXHMYECKOro Ipoekra. Paspaborka
pabounXx YepTEKEH.
MoHTaxHO-TeXHOJIOTHYeCcKas cxeMma. [IpuHmmMn pa3paboTku. MoOHTaxHbIE
yeprexxu. [IpuHImne! pa3padoTky.
Kypnan tpyOompoBomoB. MoOHTaXHas HHCTPYKIHS. 3ariaBHBIH JHucT. WX
cozaepkanue. ABTopckuil Haazop. JKypHai aBTOPCKOTo Haa30pa.
Ponb nmpoekTHBIX opraHu3anuii B pa3paboTke, COTJIACOBAHUHM U yTBEPKICHUU
MPOEKTHO-CMETHOW  JIOKYMEHTalMH.  3aKa3uuk  INPOEKTa,  IeHepaJbHBIN
Opranusanus | mpoekTMpOBIIMK, ~ TOAPAMYMK, ~HMX  B3aMMOOTHONIGHHA.  3ajaHHe  Ha
TOpsIIoK npoekTHpoBanne. CTamuifHOCTh TPOEKTHPOBaHMA. llemecooOpasHOCT BBIOOPA.
9 TIPOCKTHPOBAHMS Pabouwnii npoexT. IIpoekT 1 paboyast JOKyMeHTaIHsI.
TPOMBIILITICHHBIX ['aBHBI MHKEHep TPOeKTa M ero obs3aHHocTH. CTPYKTypa M OpraHH3aIus
0bBeKTOB paboT B OTpacIeBOM MPOEKTHOM MHCTHTYTE.
OcHoBHBIe KoHuenuuu U npuHiuns!l cozganus CAIIP-XMM. Oynkunuu u
ctpykrypa CAITP-XUM.
OcobenrocTu Bubnuorpadudeckoe ONMHMCAaHWE KHWMTH. bBuGiHorpadguueckoe —OmMHMcaHme
opopmnerns CepUAJbHBIX M3/IaHUH M TOKYMEHTOB, X COCTaBHBIX 4acTel. bubnunorpapuueckoe
10 HayqHO= _ | ommcaHue B NIPUKHIKHBIX M IPHCTATEHHBIX GHONIMOrPAdUIECKUX CIHCKAX.
HCCHeHOBaTeHLCKOPvI Odopmienne  pedepaToB,  HAyIHO-HCCICHAOBATEIBCKUX  OTYETOB U
1 HPOCKTHON TMOSACHUTEJIbHBIX 3allMCOK K KYPCOBOMY U JUIJIOMHOMY ITPOCKTaM. Hcnons3oBaHue
AOKYMCHTaLHK CAVHUIL (1)I/I3I/I‘IGCKI/IX BCIIMYHH.

5. IlaHupyemMble pe3yabTaThl 00yYeHHs 10 TUCHHUILINHE, 00eceYnBAIOINHE JOCTHKEHHE MIAHUPYEeMbIX
Pe3yJabTaTOB OCBOEHHSI 00Pa30BaTEIbHOI MPOrpaMMBbI

I/I3yqu1/1e JUCHUIUIMHBL HaMpaBJICHO Ha npno6peTeH1/1e CJICAYIOINX KOMHeTeHHHﬁ H HHIHUKATOPOB HX

JOCTHIKCHUA .

l'[potl)eccnonam,m,le KOMIICTCHIMHY U MHAUKATOPLI HX TOCTUKCHUSA

Kox m HamMeHoBaHue . .
Koa n HaumeHOBaHMEe HHAUKATOPOB JOCTHKCHUH KOMIIETCHIMIA
KOMIIETEeHUHH
K-1 IK-1.1
Cnocoben  monoupats, | CmocobeH HacTpauBaTh ¥ IPOBOIUTE POBEPKY 000PYIOBaHHS.
HACTPaWBaTh, TIK-1.2
o0ciIyKuBaThb, TOTOBUTh | COCOGEH TIPOBEPATH TEXHHYECKOE COCTOSHHE, TIPOBOMUTH MPO(HIAKTHUECKUE
K PEMOHTY, | OCMOTpBI U 00CITy>KHBaHIE 000PY/I0BAHHS, BKJIIOYAs ITOJITOTOBKY K PEMOHTaM.
SKCIUIyaTUpPOBATh, IIK-1.3
YCTpaHATh OTKJIOHEHUS | JI[eMOHCTPHUPYET TOTOBHOCTh K OCBOCHHUIO HOBOTO 000PYJOBAaHUS H €T0 SKCIUTyaTalllH.
oT periaMeHTHeIX | [IK-1.4
PEXKUMOB paboThl | CiocobeH aHAMM3UPOBAaTh TEXHHUECKYIO JOKYMEHTAIHMIO, IPOBOAUTH OCHOBHEIE
OCHOBHOC HH)KEHEpHBIE  pacdyeTsl Jasi moabopa obopynoBaHMS B COOTBETCTBHHM  C
TEXHOJIOIMYECKOC TEXHOJIOTHYECKUMH perJaMeHTaMH M MacITaboM NMPOU3BOICTRA.
o0opynoBaHNe C y4eTOM | [IK-1.5
TpeboBaHHH Crioco0eH BBISBIATE M YCTPAHATh OTKIOHEHHS OT PETJIAMEHTHBIX PEXHMOB PaOOTHI
TEXHHYCCKON OCHOBHOTO TEXHOJIOTHYECKOTO 000PYyIOBAHMSI.
JIOKyMEHTaLUU. MK-1.6
l'oToB ucnoONB30BaTh HOPMATHUBHBIE JOKYMEHTBI 0 KaueCTBY, CTaHIApTU3aLUH U
cepTU(UKAINN BBITYCKAEMOW TPOAYKIHH, INPUMEHATh 3IJIEMEHTHl 3KOJIOTHYECKOTO
aHaIM3a B PAKTHYECKOH padoTe.
K-2 K-2.1
Cnocoben  npuauMarh | CriocobeH OCyIIECTBISATH TEXHOJIOTHUECKHH MPOLECC B COOTBETCTBHU C PETrJIaMEHTOM,
TEXHUYECKHE PEIIEHUS | UCIOJIb30BaTh COBPEMEHHBIE TEXHUYECKHME CPEIACTBA Ul HM3MEPEHUS WU YIPaBJICHHUA
pu pa3paboTKe | OCHOBHBIMH IIapaMeTpaMu TEXHOJOTMYECKHX IPOLECCOB, ONPEAETICHHs IPaKTHYECKH
TEXHOJIOTMYECKHUX BAJKHBIX CBOMCTB ChIpbsl U IPOAYKIIMH.
MPOIIECCOB, nx | IMK-2.2
nposesieHdss B pamkax | CmocoOeH OOOCHOBBIBATh W TNPUHMMATh TEXHWYECKHWE pEIIeHHs TpH BbIOOpe
pEraMeHTOB, BBLISABIATL | TEXHOJIOTHYECKHX ONepanmuid B XoJAe pa3pabOTKH TEXHOJOTMYECKHX IPOIECCOB,
u YCTPaHATH | yYUTHIBaTh 3KOJIOIMYECKHE IIOCIEACTBUsI INPUMEHEHHMS KOHKPETHBIX TEXHOJOTMH H
OTKJIIOHEHUsI, BBIOMPATh | TEXHUYECKHX CPEJCTB.
TEXHUYECKHE  cpencTsa | [MK-2.3




JUISL U3MepeHusi 0a30BbIX
napameTpoB

CrnocobeH BEHISBIATE U YCTpaHATh OTKIOHCHUA OT PCEIJIaMCHTHBIX M[MapaMeTpoOB
TEXHOJIOTMYCCKOro 1mmpouecca.

0€3011acHOCTH U HOPMBI

TEXIIpoIecca, ceipbs, | [IK-2.4
npoaykuuu ¢ ydeToM | CmocoGeH MPOBOOWTH aHANM3 MaTepHajoB Ha CTagusAX BXOAHOTO, TEKYIIETrO
9KOJIOTHYECKHX TEXHOJIOTUYECKOTO M 3aKIIOYHMTEIBHOTO KOHTPOJIS W OCYLIECTBIATH  OLICHKY
ACIICKTOB. MIOJTy4aeMbIX Pe3yJIbTaTOB.

IK-3.1
K-3 CrnocobeH HCIONB30BaTh HOPMATHBHBIC INOKYMEHTHI IO BOIIPOCaM OXPaHBl TPYAa,
Crnoco0eH HCIOJIb30BaTh | MPOMBIIIIEHHON ~ O€30MAaCHOCTH,  NPOMBIIUICHHONW — CAHUTApUH, IOXApHOHM W
npaBuia TEXHHUKHU | DIEKTPOOE30MacHOCTH.
0e30MacHOCTH,
NPOU3BOICTBEHHOMN MK-3.2
caHutapun, Crioco6eH HM3MepATh MapaMeTphl MPOM3BOJACTBEHHOTO MHKPOKIMMATa M OICHHBATH
OPOMBIIUICHHO#

YPOBHU 3allbI/ICHHOCTU W 3ara3oBaHHOCTH, IIIyMa, BI/16paHI/II/I, OCBCHICHHOCTHU pa60qnx
MECT, TAKCCTU U HAIIPAKCHHOCTU TPYAOBOI'O IpoI1ecca.

OXpaHbl Tpyda, USMEPATH

(uznueckue,

XUMHYECKHe (QaKTOpbl U MK-3.3

daxTopsI TPYZ0BOTO CnocobeH OKa3bIBaTh MEPBYIO JAOBPAauEOHYIO MOMOIIb MOCTPAJABIINM IPU aBapusx U
mponecca Ha  pabounx Ype3BEIYAHHBIX CUTyalMsAX, OS(G(EKTHBHO HCIOIb30BaTh CPEACTBA 3alIUTHl  OT
MeCTax HETaTHBHBIX BO3ACHCTBHIN, NMPOBOJUTh KAUCCTBCHHBIH M KOJMYCCTBEHHBIH aHAIH3 U

OILICHMBAaHUC PUCKA.

B pe3yJibTare n3y4yeHusi JMCHUILUIMHBI CTY/IEHT 0aKaJaBpUaTAa J0JIKeH:

3HaTh:

OCHOBHBIE CTAJMU M CHEUU(PHKY NPOSKTHPOBAHUS NPEIIPHATHI Il TMPOU3BOJCTBA HEOPTaHMYECKUX BELIECTB;
OCHOBHBIC THUIIBI U KOHCprKHI/II/I peaKTOpOB JJIA HpOBeI[eHI/IH HeOpFaHI/I‘IeCKI/IX peaKuHﬁ; HepCHeKTI/IBHbIe HaHpaBHeHHH B
001acT MPOEKTUPOBAHKMS XUMHUYECKUX MPOHU3BOJACTB M 000PYJOBaHMS; CHOCOOBI pEeKyNepaluyi U yTHUIIU3alUU Ta30BbIX,
KUOKUX U TBepZ[LIX OTX04J0B HpOI/ISBOI[CTBa HeOpFaHI/ILIeCKI/IX BCHICCTB, O CUCTCMC aBTOMaTI/ISI/IpOBaHHOFO HpOGKTHpOBaHHH
TEXHOJIOTHYCCKUX MPOIIECCOB HEOPTaHMYSCKOTO CHHTE3a U OTACIBHBIX Y3JI0B TEXHOJIOTUYCCKON CXEMbI, OCHOBHBIC ATAIIbI
KypCOBOIO ¥ JAWIUIOMHOTO TMPOEKTUPOBAHMUS, OCHOBHYIO TEXHHYECKYI0 JOKYMEHTAIMIO Ha 3KCIUTyaTHPyeMoe
000py/10BaHKEe, OCHOBHOE U BCIIOMOTATENbHOE 000PYI0BaHUE IPUMEHSAEMOE MIPU TTOJYYSHHUH MPOTYKTOB HEOPraHUUECKOTO
CHHTE3a, METOJHMKHA Moadopa OOOPYAOBAaHUS IS KOHKPETHOIO XHMHKO-TEXHOJOTHYECKOTO MpOIecca; BO3MOKHBIC
HEHCIPABHOCTH aIlapaToB, BO3MOKHbIC MPUYUHBI OTKIIOHEHUSI TEXHOJIOTMYECKOr0 PEXKUMa OT ONTUMAITBHBIX TaPaMeTPOB,
a TaKXkKe CIoco0bl MX YCTPAHEHUS, CIIOCOOBI MOIePKAHKS PAOOTOCTIOCOOHOCTH aNnapaToB U 000py/0BaHHUS.

YMmerhb:

IIpoBOIUTh TEXHUKO-IKOHOMHUYECKOE 00OCHOBAaHHE BHIOOpA CIOCOOa MPOU3BOJCTBA HEOPTaHUUECKUX BEIIECTB U
€ro ammapaTypHoro odQopmiieHus; BbIOUpPaTh KOHCTPYKIIMIO OCHOBHOTO W BCIIOMOTAaTENBLHOTO OOOpYIOBAHUS, BHT
KOHCprKL{I/IOHHOFO MaTepI/Iana [} y'-IeTOM BCEX Tpe6OBaHPII>'I, HpeI['I)SIBHSIGMI)IX K HUM HpI/I HpoeKTHpOBaHI/II/I; COCTaBJISITh
HpoeKTHyIO u TCXHI/I‘ICCKyIO I[OKyMeHTaI_lI/IIO; BBIITIOJIHATHE TCXHOJIOTHYCCKHUEC U I/IH)KeHeprIe pacquLI, B TOM YHUCJIC C
ucnonp3oBanueM IBM; HCIonp30BaTh 3JIEMEHTH ABTOMATH3UPOBAHHOTO MPOCKTHPOBAHUS IPH BBITOTHEHUH KYPCOBBIX U
JTUTUTOMHBIX TIPOCKTOB; MOACPKABATH MApaMETPhl XUMUKO-TEXHOJIIOTUIECKOTO TIPoIlecca B paMKaxX perJaMeHTHPYEeMOTo
pexuma padoThl, CIOCOOBI BIMSHUS OCHOBHBIX IMapaMETPOB MPOIiecca Ha BEIXO IPOIYKTa U CKOPOCTH IpoIiecca.

Baagern:
MeTomaMu TEpMOAMHAMIYECKOTO aHATN3a MPOMBIIUICHHBIX, TEIDIOUCIIONB3YIONINX U TETIOCHIOBBIX YCTaHOBOK;
COCTABJICHUS MaTepI/IaJ'II)HbIX U TCIIJIOBBIX 6aJ'IaHCOB XUMHUYCCKUX annapaTOB n yCTaHOBOK; KHUHCTHUYCCKOT'O aHAJIn3a U
MOJICTTUPOBAHUS XUMHUYECKUX PEAKTOPOB, MPUHITUIIAMH BEIOOpA HACOCOB, TA30[yBOK M KOMIIPECCOPOB JIJISl OCYIIECTBICHHUS
MIPOIIECCOB XUMHYECKON TEXHOIOTHH; METOIaMH pacdeTa M BEIOOpa anmapaTypsl AT pa3feleHNs Ta30BbIX U KUAKUX
HeOI[HOpOI[HBIX CMeceﬁ; pacqua TCIIJIOBBIX, MaCCOOGMeHHBIX nu peaKL[I/IOHHBIX annapaTOB nu onpe):[eneHHﬂ X OCHOBHBIX
pasMepoB; BEIOOpa M pacdeTa anmapaTypsl JUIsi OYUCTKH CTOYHBIX BOJI U Ta30BBIX BHIOPOCOB MPEANPHUATHI XUMHUIECKON
0Tpacnn; METOAUKAMH BBIABIICHUA U yCTpaHeHI/Iﬂ OTKHOHCHI/Iﬁ XUMHUKO-TCXHOJOTUYCCKOT'O npouecca OT OIITUMAJIBHOI'O
TEXHOJIOTHYECKOTO PEKUMa, CIIOCO0aMH TT000pa KOHCTPYKIIMOHHBIX MaTepPHAaJIOB, KaTAIN3aTOPOB M TUIIOB XUMHUYECKOTO
OCHOBHOTO M BCIIOMOTATEIIFHOTO 000PYAOBAHUSI IS IPOBEICHISI KOHKPETHOTO XUMHUYECKOTO MpoIiecca.

AHHOTAIUA
pado4eii nporpaMMbl JMCHUIIIMHBI
«Kypcosas pabota o Moayro XUMHIECKask TEXHOIOTHS HEOPTaHHYECKHIX BEIIECTBY
1. O6mas TpynoemMKocTh (3.e./ uac): 2/ 72.
2. MecTo TUCHUTJIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl



Jucnunminaa  «KypcoBass pabora mo Moxmymro XWMHYECKash TEXHOJIOTHS HEOPTaHMUYECKHX BEIECTB»  SIBISICTCS
00s13aTeNILHOM TSI OCBOSHMSI B 8 cemecTpe, Ha 4 Kypce.

3. lenu u 3a1a4u M3yYeHUs THCHUTIUHBI

KypcoBas pabora — BHI CaMOCTOSTETbHON THCEMEHHOH pa0OTHl, HANpaBIEHHBIH Ha TBOPYECKOE OCBOCHHE
oOmenpodecCHOHaNBHBIX W MPOQWIBHBIX TPO(GECCHOHANBHBIX JWCIHUIDIMH H  BBIPAOOTKY COOTBETCTBYIOIINX
podecCHOHANBHBIX KOMIIETEHINH

OcHOBOI1 KypcoBoil pabotel sBisiercst npenycMorpeHHas @I'OC BO HampaBneHusi NOATOTOBKU KBaTH(UKAIMOHHAS
XapaKTepUCTHUKAa BBIMYCKHHKA, B KOTOPOH c(OpPMYIMpOBaHBI TPEOOBAaHMS W IEPEUMCIICHBI IPAKTUYECKHE HABBIKA WU
yYMEHHSI, KOTOPBIMHU OH J0JDKEH 00J1a1aTh 1ocjie OKOHYaHuUs By3a.

Hensmu ocBoeHus auctmiuimHbl «KypcoBas padoTa mo Moayito XHMHYECKas TEXHOJIOTHS HEOPTaHMYECKUX BEILECTB)
SIBISIFOTCSL 3aKpeIuleHHe, yriryOyieHne W o0OOIeHne 3HAHMH, IMONYyYEHHBIX CTYJEHTAaMH Ha JICKLIUSX, MPaKTHYECKUX U
71a00paTOPHBIX 3aHATUSAX B PaMKax MPEABIIYINIMX HEPHOJIOB OOYyYeHHMs, B TOM YHUCIE MO MOJIYIIO JUCLUIUIMH MPOQUIL
XUMH4decKast TEXHOJIOTHS HEOPTaHWYECKHUX BELIECTB, a TAKKe NMPUMEHEHHWE 3HAHMH, YMEHHH M HaBBIKOB IIPU PEUICHUHU
KOMIUIEKCHBIX IpodeccroHanpHbIX 3aaa4. OIHOBPEMEHHO KypcoBasi pabOTa MOJATrOTaBINBAET CTYICHTOB K BBIITOJIHEHHIO
BEIITYCKHON KBATH()UKAITIOHHONW PaOOTHI.

3amadeii KypcoBO# pabOTHI ABMSAETCS MOATOTOBKA CTYACHTA K IEATEIFHOCTH, TpeOyomei yriry0neHHoH hyHIaMeHTaIbHON
U TpOQeCcCHOHATbHON IIOATOTOBKH, K BBINOJHEHUIO MPO(ECCHOHANBHBIX 3aad M COOTBETCTBHSA €r0 IIOATOTOBKH
TpeOOBaHUAM (eepaTbHOTO TOCYJAPCTBEHHOTO 00pa30BaTebHOTO CTAHAApTa BEICIIIETO 00pa30BaHusl.

4.Copepxanue IMCUMNJIMHBI

No HaumenoBanue pa3nena Coneprxanue pazaena
pazacia JAUCLUITJIMNHBI

JlaeTcs KkpaTkas XapaKTepUCTHKAa COBPEMEHHOTO COCTOSHHSA
1 Baenenue paccMaTpUBaeMOro IPOM3BOJCTBA. YKa3bIBAIOTCS OCHOBHBIC
HalpaBlEeHUs pa3BUTHS TaHHOM OTpacid MPOMBIIIICHHOCTH.
BBenenne JIOKHO 3akaHUMBaThCsl (OPMYIUPOBKOHM  3ajad,
KOTOpBIE pemaroTcs B KypcoBoil paboTe.

2 XapakTepuCTHKa JOJDKHA OTPakaTh XUMHUYECKHE M (DU3HYECKHE
CBOMCTBAa  yKa3aHHBIX  BemiecTB  ((opMyna,  IUIOTHOCTb,
XapakTepUCTHUKH  HCXOJHOTO  CBHIPBS, | TEIUIOEMKOCTb, TEMIICPATyphl KUIEHHUS U IUIABICHUS, TEIJIOBBIC
MOJTYTIPOAYKTOB, TOTOBOH NMPOXYKINI 3¢ EKTHl pa3NuYHBIX peakuuil u T.1.). O0A3aTenbHO JOJDKHBI
npuBoguThesi [OCTrr 1 TY Ha UCXOAHOE CBHIPhE U TOTOBYIO
npoxykuuro. [IpuBoauMele nanHbIe yaoOHEe IPEACTaBUTh B BUIE
OJIHOM UM HECKOJIBKUX TaOJIHLI.

3 Ha OCHOBE TEeXHUKO-3KOHOMHUYECKOTO CpaBHEHUS
CYLIECTBYIOIIMX METOMOB IPOU3BOACTBA TOTOBOIO MPOIYKTa
MPOBOJISIT BEIOOP U 0OOCHOBAHUE CXEMBI.

CpaBHMBAIOTCS ~ pasziIMyYHBIE  CXEMBI  IPOM3BOACTBA,  HX
MIPOM3BOJICTBEHHBIE MOIIHOCTH, 3aTpaThl Ha BBIMYCK €IWHHUIIBI
MPOAYKIMH, KadeCTBEHHBIE II0KA3aTeNd TOTOBOH MPOMYKIIHH.
YUnTHIBAIOTCS WCTOYHHMKH  CHIPbS, MECTO CTPOWTEIbCTBA,
CIOCOOBI YCTPaHEHHUS BPEAHBIX BEIOPOCOB B OKPYKAIOIIYIO CPELY
U T

Br16op u o0ocHOBaHHE MeTofa
MIPOM3BOJICTBA

4 Ha ocHOBaHMM JMTEpaTypHBIX M MPOHM3BOJCTBEHHBIX JaHHBIX
PacKphIBarOTCS TEOPETHUECKHE OCHOBBI IOy 9EHHS
HeoOxoauMoro npojaykra. [IpuBoasTCS ypaBHEHUS] OCHOBHBIX U
noOOYHBIX ~ peakuuid, TerioBble 3(dekTh, Temreparypsl,
JIaBJIeHNUs, 00bEMHBIE CKOPOCTH MMOTOKOB Ha OTIENBHBIX CTaJUIX
npouecca. JlaroTcsi paBHOBECHbIE M KMHETHUECKHE 3aBUCHMOCTH,
ypaBHEHHs JJIsl pacdeTa BbIXOJA IMPOAYKTa B 3aBUCHMOCTH OT
pasnuuHbIX  ¢GakTopoB. [IpuBOASATCS COCTaB M CBOMCTBa
UCTIONIb3YEMBIX KaTaJIi3aTOpPOB, ONTHUMAJbHBIEC YCIIOBHUS BEICHMS
TEXHOJIOTHYECKOT'0 MTPoIlecca  T.JI.

DU3UKO-XUMHUUECKHE OCHOBBI
IIPOU3BOJICTBA

5 OnucaHue TEeXHOJIOTHYECKOH CXEMBbI NMPOM3BOACTBA (OTHECIICHHS,
YCTaHOBKHM) MPOBOAUTCS 1O  CTaAUsAM  TEXHOJOTMUYECKOTrO
mpouecca, HauWHasg C IOCTYIUIEHHS U IIOATOTOBKU CBIpbS U
KOHUasi OTTpy3Koil roToBoil npoaykiuu. [Ipu 3ToM yka3sIBatoTCs
OCHOBHBIE TEXHOJIOTHYECKUE NTapaMETPhl IIPOLECCA, ONUCHIBACTCS
OCHOBHOE  OOOpYyZOBaHHE, OJIIEMEHTHl  PETyJUPOBAHHA U
OJIOKMPOBKHM CO CCBUIKOH Ha YEPTEX TEXHOJIOTUYECKOH CXEMBI,
BXOJISIIIIEN B COCTaB KypcoBoul paboTel. Ha cxeme mpuBoasTcs
MaTepHaJbHBIE U YHEPreTHYECKHe IOTOKM (JMHHUU MOJBOJA U
OTBOJA CBIPHSI, HOITYNPOIYKTOB, IPOIYKTOB, BOJBI, Tapa M T.IL.).

TexHomorudyeckas cxema MIpoOU3BOACTBA U
€€ OITMCAHHUEC




MaTepI/IaHLHLIe 1 TCTJIOBBIC pACUCThI

MatepuanbHble ¥ TCIUIOBBIC PACYEThI MPOU3BOJCTBA (OTICIICHHUS,
YCTAaHOBKH) TIPUBOJATCS B BHAC OallaHCOB Ha YacOBYIO
(CyTOYHYI0) TIPOM3BOIUTEIHLHOCTh WM B pacdere Ha 1000 kr
roToBOro npoaykra. Ha ocHOBaHMM 3HAaHUN paBHOBECUS U
KAHETHKH HM3y4aeMOTo MpOIlecca COCTABIACTCS CXeMa pacyera,
3aBHCAMIAsE OT XapakTepa IMPOM3BOJCTBA, COCTaBa MCXOITHBIX
MaTepHAJIOB M JPYTUX KOHKPETHBIX (PAKTOPOB. YUHUTHIBAIOTCS
CTEXHUOMETpPUYCCKUE KOI(PPUIMCHTH NPOTEKAIOUINX PEaKIIHH,
MOTIPAaBKH HA U30BITOK KOMIIOHCHTOB, TEXHOJOTHYSCKUE TOTEPH U
1.4. [Ipu pacyere TemIoBOro OanxaHCa HCIOJB3YIOTCS 3HAYCHHUS
TCIUIOBBIX  3(P(PEKTOB XUMHUYCCKHX peakimid u  (a30BBIX
MpEBpallCHUN, ONPEACIIIOTCS TEIUI0, BHOCHMOE B ammapar ¢
ChIpheM (TOJTYNPOAYKTAMH) M BEIHOCUMOE MPOTYKTaMHU PEAKIIHH,
MOTEpH TeIJIa B OKPYKAIOIIYIO cpexy. Pe3ympTaThl pacyeToB
CBOIATCS B TaONMIBI MaTepUANBHBIX (TEIDIOBHIX) OaJaHCOB W
cHAa0XAarOTCs CXeMaMH MaTepHalIbHBIX (TEIUIOBBHIX) MOTOKOB. Ha
OCHOBE MATEPHANBHBIX W TEIUIOBBIX PACUETOB OIPEIENIIOTCS
pacxogHple KO3((UITUEHTH 1O CBHIPHIO M SHEPTHH HA EAMHUILY
rotoBo# npoaykuuu (06ergHO Ha 1000 xT).

Oxpana Tpyoa H
0e30I1aCHOCTh

MMPpOMBINJICHHAA

[MpuBoanTCS TIEpEeYeHB OTXOJOB, OOOCHOBEHIBAIOTCS BEIOpaHHBIC
CHOCOOBI OYHMCTKHM CTOYHBIX BOX M OTXOMAINMX rasoB. Pasnmen
WLTIOCTPUPYETCS TAOJMIIAMH HOPM M KOJIUYECTB 0Opa3yrONuxcs
OTXOJIOB TMPOU3BOJICTBA B YYe€T€ Ha EIUHUILY BBITYCKAEMOM
npoaykiun. [Ipu oTcyTcTBUM TIepepaboTKH OTXOI0B YKa3bIBAETCS
WX JanbHeWInas OTHpaBKa Ha OYHUCTKY, YTUIW3ALUI0 WIH
CKIagupoBaHue. Pa3pabaThIBalOTCS KOHKPETHBIC MEPOIIPHATHS
o o0ecIIeueHuI0 6e30macHOCTH JKU3HENEATEILHOCTH
paboTaromiero nepcoHana.

3aKiIroucHue

B 3aKII0YeHUH C y4eTOM MOCTABJICHHBIX NMEPBOHAYAIBHO 3a1a4
JETalTCsl OCHOBHBIC BBIBOABI 110 BBIIIOJHEHHOW KypCOBOM
pabore.

5. IlnaHupyemble Ppe3yJbTaThl

o0y4yeHHS] TO JHMCUHMILIMHE,
pe3yJIbTATOB OCBOEHHs 00pa3oBaTeIbHOI IPOrpaMm

o0ecneynBaomue JOCTHKEHHE IVIAHUPYEMBIX

W3y4yeHne QUCIUIUIMHBI HAIIpaBlieHO Ha (GJOpMHUPOBaHKE CIEAYIOIUX NPO(GECCHOHATBHBIX KOMITETSHIHNI:

KOZI M HAMMCHOBAHHUE KOMIICTCHIUU

Kon u HamMeHoOBaHMe WHIMKATOPOB JOCTHKEHUIA
KOMIIeTEeHIU A

IK-2
CrnocobeH  TpUHMMATh  TEXHUYECKHE

pelieHus

IIK — 2.1 CrnocobeH OCyIIECTBISTh TEXHOJOTHUYCSCKHUIA

npu | Tpouecc B COOTBETCTBUU C PETIIaMEHTOM, MCIIOJIB30BATH

pa3paboTke TEXHOJOTHUECKUX IPOILECCOB, UX MPOBEACHHUS B
paMKax PperjaMeHTOB, BBIABIATH M YCTPAHATh OTKIOHEHHS,
BBIOMpATh TEXHMYECKHE CPEACTBA IS M3MEpeHHUs: 0a30BBIX
IapaMeTpoB TEXIPOLEecca, CHIPbs, NPOAYKIHH C Y4EeTOM
9KOJIOTUYECKHUX ACHEKTOB

COBPEMEHHBIE TEXHHYECKHE CPEJICTBA IS M3MEPEHHUs U
YIpaBJIEHUS OCHOBHBIMH MapaMeTpaMH TEXHOIOTHIECKUX
MPOLIECCOB, ONpEEICHNUS PAKTUIECKH BAXKHBIX CBOMCTB
CBIPbS ¥ IPOYKIIUH

INIK — 2.2 Cnocobern 00OOCHOBBIBAaTH W MPHUHUMATH
TEXHUYECKHUE PEILICHUS NPU BHIOOPE TEXHOIOTMYCCKHUX
omepanuii B XOoJe pa3pabOTKH  TEXHOJIOTHYECKUX
MPOLIECCOB, YYUTHIBATH IKOJIOTMYECKUE MOCIESACTBHS
MPUMEHEHUS] KOHKPETHBIX TEXHOJIOTHH M TEXHUYECKUX
CpencTB

IIK — 2.3 CriocoGeH BBISBIATh U yCTPAHATh OTKIOHCHHS
OT perjJaMeHTHBIX IIapaMeTPOB  TEXHOJOTHYECKOTO
mpouecca

IIK — 2.4 CrocoGeH NpOBOIUTH aHAIN3 MAaTepHajoB Ha
CTagusIX BXOJHOTO, TEKYIIEro TEXHOJOTHYECKOr0 H
3aKJIIOYUTENIBHOTO KOHTPOJISl U OCYHIECTBISTH OLEHKY
MOJy4aeMBIX pe3yIbTaTOB

MK-3

Crioco0OeH HCIoNb30BaTh INpaBHiIa TEXHUKH OE30IaCHOCTH,
IIPOU3BOJICTBEHHOM CaHWTAPHUH, IIPOMBIILITIEHHON
0e30macCHOCTH M HOPMBI  OXpaHbl TPYyAd, H3MEpSThH

IIK — 3.1 CnocobeH wucHonb30BaTh HOPMAaTHBHBIC
JIOKyMEHTBHI 110 BOIIPOCaM OXpPaHbI TPY/a, TPOMBIIUICHHON
6e3011aCHOCTH, POMBIIUICHHOW CaHWTapUH, IMOKApHOH H
9IEKTPOOE30MaCHOCTH




¢dusnyeckne, xuMuueckue (GakTopsl U (aKTOphl TPYAOBOTO
mporecca Ha pabounx MecTax

IMIK - 32 CpoocobeH  u3MepsATh  HapaMeTpsl
IPOU3BOACTBEHHOT'O MHUKPOKIIMMAaTa M OLICHUBATh YPOBHU
3aIBUIGHHOCTH ¥ 3ara3oBaHHOCTH, IIyMa, BHOpaIuH,
OCBELICHHOCTH pabounx MecT, TSDKECTH u
HalpsHKSHHOCTH TPYJOBOTO Iporecca

INIK — 3.3 CmocobeH oka3bIBaTh TEPBYIO HTOBpadeOHYIO
MOMOIb MOCTPANABIINM IIPH aBapUsIX U YPE3BBIYAWHBIX
CUTYalusX, 3p(OEKTUBHO HCIIOIb30BATH CPEACTBA 3ALIUTHI
OT HETraTHBHBIX BO3JECHCTBHH, NPOBOJUTH KaueCTBEHHBIN
Y KOJINYECTBEHHBIH aHAIN3 U OIICHMBAaHUE PUCKA

I[K-4
T'oToB OPUMCHATDH III/I(i)pOBI)Ie I/IH(l)OpMaHI/IOHHLIe TCXHOJIOTHH
JJIA pCHICHUS TCXHOJIOTMYCCKUX 3a1a4 B HpO(l)eCCHOHaHLHOﬁ

IIK — 4.1 ]JlemoHCTpHpyeT TOTOBHOCTb HCIIOJIb30BaTh
npodeccroHaNIbHBIE NMAKEThl NPHUKIAIHBIX MIPOTPaMM JUIs
TEXHOJIOTHYECKUX PACYETOB U MPOEKTUPOBAHUS

obnactu

INIK - 4.2 Hcnomp3yeT ceTeBble KOMIIBIOTECPHEIC
TEXHOJIOTHH IJIs TolTydeHus nadopmarmm B chepe cBoeit
podecCHOHAIPHON NeITeNFHOCTH

INK - 43 ColOmromaer OCHOBHBIE  TpeOOBaHUA
HHPOPMAIMOHHOW  0E30MacHOCTH  NPH  pPEIICHUH
npodeccHOHAIBHBIX M NPUKIAIHBIX 33134

B pesynbrate chopMUpOBaHHOCTH KOMIIETEHIIUH CTYJICHT JIOJDKEH:

3namo:

CTPYKTYPY KYPCOBO# paOOThI U TPEOOBAHUS, IPEBIBIACMbIC K HEH
OCHOBHBIC UCTOYHUKH HH(POPMAIINH [0 TEMATHKE KyPCOBOI pabOThHI
AQHAJIUTUYECKUE U YUCIIEHHBIE METO/IbI PEILICHUS TOCTABJICHHBIX 3aa4

(hM3UKO-XMMHYECKIE OCHOBBI IIPOU3BOICTBA (TEXHOIOTHIECKOTO
TIpaBHJIa TEXHUKHU 0€30MaCHOCTH, IPOM3BOCTBCHHONW CAaHUTapUHU
Ymems:

mporiecca)

IUIAaHAPOBATH IIEJIM M yCTAHABJIMBATH PHOPUTETHI IPH BHIOOpPE CIIOCOOOB MPHHATHS PEIICHNI
00pabaThIBaTh W IPEIOCTABIATH OIYYCHHYIO HH(OPMALHIO C IIOMOIIBI0O KOMITBIOTEPA
HCIIONb30BaTh COBPEMEHHbIC MH(OPMAIMOHHBIE TEXHOJIOTHH, NMPOBOANTH 00pabOTKy HH(OPMALMH C HCIOIb30BAHUEM

NPUKJIAJIHBIX IPOTPAMMHBIX CPEACTB chepbl NPodhecCHOHATBHOM

JACATCIBHOCTU

pacCUUThIBAaTL HOPMBI pacxoda CbIpbA W OSHEPIruu, BI)IGI/IpaTI) KOHKPETHBIC TCXHUYCCKHUE PCIICHUSA Ha OCHOBAaHHUU

MPOBEACHHBIX PACYCTOB

ONPCACIIATE XAPAKTCPUCTUKU BCHICCTB, MPUMEHACMBIX B XHUMHKO-TCXHOJIOTMYECKOM IIPpOHECCE, C TOUKH 3pCHHUA HUX

TOKCHYHOCTH U ONMACHOCTH
Bnaoems:

METOJIaMH, CIOCO0AMH 1 CPECTBAMH MOIYyUSHHUS, XpPaHEHHS, TepepadoTKn HHHOPMALH

HaBbIKAMHU pacyeTa TeXHOJIOTHYECKHX MTapaMeTPOB C HCIOIB30BAHUEM ITaKeTa MPUKIAIHBIX IPOTrPaMM
HaBbIKaMU BBIOOpA TEXHOJIOTHH, B TOM YHCIIE C YUETOM HKOJIOTHYECKHX MOCIEICTBUI NX TPUMEHEHUS
uH(opManued 0 TOKCHYHOCTH M ONTACHOCTH BEIECTB, IPUMEHSEMbIX B XMMHKO-TEXHOJIOTHYECKOM IpoLiecce

AHHOTAIIUSA
padoueii nporpaMMbl JUCHHIIMHBI
Kpucramnorpadus u MuHepanorus

1. O6mas TpynoemMkocTsb (3.e./4ac): 2/72.

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl
Huctmmummna  «Kpuctamnorpadguss 1 MHUHEpAJIOTHS» OTHOCHUTCS K BapHaTUBHOW uacTH Onoka | JIMCHMIUTHHEL

(Momymm).
3. Hesp 1 321291 U3YYeHUs] THCIUTIIHHBI
Henbio oCBOCHUS IUCHUILUIMHBI SIBISETCS OOecIeucHHe

6a3oBoi NOATOTOBKHU CTYJACHTOB B obnactu H3Yy4YCHUA

CTPYKTYP KPUCTAUVIOB W MHHEPAJIOB, a TaAKXKXEC MNPOLCCCOB KPUCTAIU3ALIWHU, KOTOPBIC MIUPOKO HUCIIOJB3YIOTCA B

XHUMHWYECKOH TEXHOJIOTHHI HCOPraHUYCCKUX BECUICCTB.
3auaann npenogaBaHus JUCHUIUIMHBIL ABJIAIOTCA:
(bOpMI/IpOBaHI/IC U pas3sBUTHC yMeHI/Iﬁ HCII0JIL30BaTh OCH

OBHBIC 3aKOHbI €CTCCTBCHHOHAYYHbLIX JAWUCHUIUIMH IJIs

MIpEeICTaBICHUS U ONUCAHUS KPUCTAINIMUECKUX CTPYKTYP U UX CBOICTB;
(dhopMupoBaHHE W Pa3BUTHE 3HAHWHA O CTPOSHUH M CBOMCTBAX XMMHUYECKHX COCIUHEHHWH /I MOHWMAHHS CBOWICTB
TBEPJBIX MNPOJAYKTOB XUMHUYECKOW TEXHOJIOTMM HEOPTaHWYECKOW BEIIECTB M €€ MHUHEPAJOTUYECKOTO ChIpbs, a TaKXKe

MEXaHU3Ma IMPOIECCOB, NPOTCKAOIINX TP KPUCTATITIU3alluN.

4. Conep:xanue TUCHUTITHHBI




HanmenoBanme
pa3iena TUCHUIIHHBI

Conep:xanue paszaena

KPUCTAJUJIOTPA®UA | 3nauenue kpucramutorpaduul Ui MOHAMAHUS OKPY)KAIOIIETr0 MUpPA W SBICHUN MPUPOJIHI.
Ortansl pa3BuTHA KpUCTAIOrpaduu Kak Hayku. Pons kpuctanmiorpaduu B pa3BUTHN HOBBIX
TexHoNorui. [IoHsATHE 0 KPUCTAJUIMYECKOM BEILIECTBE KaK OJJHOW 13 (JOpM CyIeCTBOBAHHS
marepun. CBOWCTBa KPUCTAIJIOB.
I'eomeTprueckas CuMMeTpHst KpHCTAIUIOB. DIIEMEHTBI CHMMETPUH. Buasl cummerpu.
KpHUcTaorpapus Crioco0b1 0TOOpaXkeHHsI MPOCTPAHCTBEHHBIX (OPM Ha IUIOCKOCTH, CTepeorpaduaeckas
MPOEKLUs KPUCTAIUIOB (KpaTKUE CBEACHHUS).
3aKOH IIOCTOSHCTBA JBYXI'DAaHHBIX YIJIOB, OTKJIOHEHHS OT HJACAIBHOTO 3aKOHAa Kak
3aKOHOMEPHOCTH BIUSHHSA Ha (HOPMHUPYIOUTUIICS KPUCTAJUI OKpYy’Karomel cpeasl. MeToasl
W3y4YEHUs] KPUCTAJUIOB (TOHUOMETPHS).
CrpyKTypHas OCHOBHBIE CBEJIEHHMSI O CTPYKType KpucrayuioB. 14 tumoB pemerok bpass. Teopus
KpHUcTaorpapus cTpykTyphl kpructamuioB E.C. dexgoposa (kpaTKue CBEICHU).
Kpucrammoxumus CBs13p XUMHYECKOTO COCTaBa U CTPYKTYPBI KPUCTAIIIOB.
KpucramioxuMuueckre 3aKOHOMEPHOCTH B Iepuoamdeckoi cucreme wum /[ WM.
MenzeneeBa. KpucrayuioxuMusi HEOPraHMYECKUX BEINECTB, coeluHeHHH. M3omopdusm.
[Hommopdusm.
3aBUCHMOCTD (PU3UKO-XUMHIECKIX CBOMCTB TBEPIBIX BELIECTB OT UX CTPOCHHUS.
Kpucramnoduzuka OCHOBHBIE TIOHATHS, CBSI3b C KpUCTAIOXUMHUEH. PU3nUecKkue cBOHCTBAa KPUCTAIIOB.
Kpucrannusamus Poct kpuctamioB M3 pacliaBoB, pPAacTBOPOB, TIa30B. 3aKOHOMEPHOCTH NPOTEKAHUS
XUMHYECKOH MPOLIECCOB  KPHCTAJUIM3AlMM M3 PACTBOPOB. BimsHnme pa3nuuHbIX (AaKTOpoB Ha
MIPOMBIIIIEHHOCTH o0pa3zoBaHMEe M POCT KPHUCTAJUIOB. BnusiHME YCIOBHH KpHCTAITM3alMM Ha KadeCTBO
MPOJYKTA.
Kpucrannuzaropsl. UX ycTpOHCTBO U IPUHLIKIT ACHCTBHUSL.
OCHOBbBI IlonsiTun o mMuHepane. 3HaYEHUE MHUHEPAIOTHU U1 SKOHOMHKH cTpaHbl. dusznueckue u
MUHEPAJIOTUN XUMUYECKHE CBOMCTBA MUHEpanoB. PoJib BOJbI B MUHEpAJIaXx.

Kraccudukanms 1 HOMEHKIaTypa MUHEPAJIOB.

MI/IHepaJ'ILHHﬁ COCTaB 3eMHOU KOPHI. OCHOBHEIC MCECTOPOKACHUS MUHCPAIIBHOT'O ChIPbA.

5. TlnanupyeMblie pe3yJibTAThI O0y4eHHs] MO JMCHMUILIMHE, 00ecneunBaloIie JAOCTHKEHHE MIAHHPYEMBbIX
Pe3yJabTaTOB OCBOEHHSI 00PA30BaTEIbHOI MPOrpaMMbI
W3yyeHune QUCIUIUIMHBI HATIPABICHO HA ((OPMHUPOBAHHE CICAYIOIINX KOMIICTCHIIUH:

Kox u HaumeHnoBanue
KOMIIETEHI[HH

Koa u HauMeHoOBaHMe MHANKATOPOB JOCTHKEHUH KOMIIeTeHIM i

MnK-2

CrnocoOeH MpuHUMATh
TEXHUYECKUE PEIICHUS
npu paspaboTke
TEXHOJIOTHYECKHUX
MPOLIECCOB, ux
MMpOBEACHUA B paMKax
perJiaMeHTOB,
BBISIBJIATh U YCTPAHSThH
OTKJIOHEHUsI, BHIOUPATh
TEXHUYECKUE CPE/ICTBA
JUTSt U3MEpEHUs
0a30BEIX MapaMeTpoB
TEXIPOIecca,  ChIPhS,
NPOAYKIIMU C YYETOM
JKOJIOTUIECKUX
ACIIEKTOB.

nK-2.1

CnocobeH OCYHICCTBJIATH TEXHOJIOTHICCKHUI nmponecc B COOTBETCTBUM C PEIJIAMCHTOM,
HCIOJIb30BaThb COBPEMCHHBIC TCXHUYCCKHUC CPCACTBA U1 U3MEPCHUA U YIIPABJICHUS
OCHOBHBIMHU HapaME€TpaMn TEXHOJIOTMYECKUX IMPONLECCCOB, ONPECACICHUA MPAKTUICCKU
Ba)KHBIX CBOWCTB CbhIpbA U NPOAYKIHH.

MK-2.2

CriocobeH 00OCHOBBIBATH M NPUHUMATh TEXHUYECKHE pELICHHS IpH BeIOOpe
TEXHOJIOTHYECKHX Omepanuii B Xoae pa3pabOTKH TEXHOJIOTMYECKUX IPOILIECCOB,
YUYUTHIBATH JKOJOTMYECKUE IMOCIESICTBUS NPUMEHEHHS KOHKPETHBIX TEXHOJOTMH H
TEXHUYECKUX CPEACTB.

NK-2.3
CrniocoOeH BBIIBIATE U YCTpaHATb OTKJIOHCHHA OT PCErJIaMCHTHBIX IIapaMETPOB
TCXHOJIOT'MYECKOI'O IpoI1iecca.

IK-2.4

CrocoOeH TpOBOAWUTH aAHAIM3 MATEPUAIIOB HAa CTAaausAX BXOJHOTO,
TEXHOJIOTHYECKOTO W  3aKIIOYUTEIBHOTO KOHTPOJIS H  OCYIIECTBISTH
MOJy9aeMBIX PE3yIbTaTOB.

TEKYIIETO
OIICHKY

B pesynbrate chopMUpOBaHHOCTH KOMIIETCHIIMH CTYICHT JIOJDKEH:

3name:




OCHOBHBIE TIOHSITHS W 3aKOHBI KpHCTaUIOTpaduu M MHUHEPAJOTHH, OCHOBBI TEOPHUH POCTa KPHUCTAIUIOB, BIMSHHE
pa3IuYHBIX (aKTOpPOB Ha 00pa3oBaHHWE M POCT KPUCTAIUIOB M, KaK CIEICTBHE, HAa KadeCTBO MPOIYKTAa; OCHOBHBIE
MECTOPOXKJIEHUSI MUHEPAIBHOTO CHIPBSI U UX COCTaB.

Ymemo:

HCTIOJIB30BaTh 3HAHME CBOMCTB XMMHIYCCKUX JJIEMEHTOB, COCAMHEHHH M MaTEpUaIOB HAa MX OCHOBE JJIS PELICHUS
3amad Mpo(eCCHOHATBHON AEATeNFHOCTH; TPAMOTHO OPTaHM30BaTh MPONECCHl KPUCTAUTM3AINKA C YYETOM BIHSHHUS
YCIIOBUH KpHUCTAJUIU3AIMK HA Ka9eCTBO MPOAYKTA.

Bnaoemo:

3HaHUSIMH O CBOMCTBAX OCHOBHBIX MHHEPAJOB M KPUCTAJUIOB, HCIIONB3YEMBIX B TEXHOJOTHH HEOPTraHHMYECKUX
BEIIECTB;HABBIKAMH MPEIBUACHUS CBOMCTB KPUCTAIUIMICCKUX CHCTEM IS A((EKTHBHOTO MCIIONB30BATh UX B TEXHOJOTHH
HEOPTaHMYECKUX BEIIECTB; METOJaMH BEIYUCIICHHS KPUCTAJUIOB, OTIPEIEIICHIS UX TapaMeTPOB U CBOWCTB.

AHHOTAIUA
padoueii nporpaMMsbl JUCHHUTIIHHBI
Kpucramnorpadus 1 KpUCTaJUIOXUMUS

1. O6mas TpynoeMKocTh (3.¢./4ac): 2/72.

2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Hucturumaa «Kpucrayutorpadust 1 KpUCTAIOXUMHUS» OTHOCHTCS K BapHaTHBHOW 4acTé Oyioka 1 J{McuMIUIMHEL
(Momymm).

3. leanb U 321244 U3yYeHUS JMCLHUIIIHHbI

Leabio ocBOeHUS] NUCUMILIMHBI sBIsieTCsl obecrieueHne 0a30BOM ITOATOTOBKH CTYAEHTOB B OOJACTH HM3Y4EHUS
CTPYKTYp KpPHCTAUIOB M MUHEpPAJIOB, a TaKXKe IPOIECCOB KPUCTAUIM3ALMHU, KOTOpBIE IIHPOKO MCHOJIB3YIOTCA B
XMMHUUYECKOH TEXHOJIOTHH HEOPTaHUIECKUX BEIIECTB.

3agavyaMu npenofaBaHus JUCUUIUINHBI SBISIOTCS:

- OCBOCHHE 3HAaHUH O KPUCTAJUIMYECKHUX CTPYKTypax M CBOMCTBAaX TBEPIBIX MPOAYKTOB XMMUYECKON TEXHOJIOIMU
HEOPraHHYECKOH BEIIECTB;

- OBJIQJICHHE YMCHMSAMH MPEABHUACTh CBOMCTBA KPHCTAJUIMYECKUX CHCTEM M 3((EKTHBHO HCIIONH30BaTh UX B
TEXHOJIOTUH HEOPTaHMYECKHUX BEIECTB.

4. Conep:xanue TUCHUTITHHBI

HaumeHoBaHmWe pa3nena
Conep:xanue pasaena

JUCHMILTHHBI
3HaueHue KpucTayuiorpapuu Uil MOHUMaHUS OKPY)KAIOIIEro MHUpa M SIBICHUH MPUPOJbI.
Orarnsl pa3BUTHA KpUcTayutorpaduu kak Hayku. Poib kpucramiorpaduu B pa3BUTHH HOBBIX
TexHosorui. [ToHsATHE 0 KpUCTAINIMYECKOM BEIIECTBE KaK OJHOW M3 ()OPM CYIIECTBOBAHUS
Matepuu. CBOICTBa KpUCTAIIIOB.

KPUCTAJUIOI PADISI CuMMeTpus KPHCTAJUIOB. DJIEMEHTHI CHMMETpUH. Busl cumMmerpun.

Crioco0bl  0TOOpaskeHHS TPOCTPAHCTBEHHBIX (OPM Ha IUIOCKOCTH, cTepeorpadudeckas
TIPOEKITUS KPUCTAIUIOB (KpaTKHUE CBEICHHUS).

3aKOH TOCTOSHCTBAa MABYXI'DAaHHBIX YIJIOB, OTKJIOHEHHS  OT HAEAJBHOTO 3aKOHA Kak
3aKOHOMEPHOCTh BIHMSHUSA Ha (DOPMHUPYIOLIHICS KPUCTAIUT OKPYKAIOIICH cpenbl. MeTombl
H3y4eHHs KPUCTaUIoB (ToHnoMeTpus). 14 Tumos pemeTok bpass.

OCHOBHBIE CBEJCHHSA O CTPYKType KpHUCTAIUIOB. DaKTOpHI, ONPEEINSIONNe CTPYKTYpY
KpHucTaioB. CBs3p XUMHYECKOTO COCTaBa M CTPYKTYPHI KPHUCTAIIOB. Teopus CTPYKTYpHI
KPUCTAJUIOXNMUA kpuctamios E.C. ®enoposa

Turmel XUMHAYECKUX CBsi3ed B.KpHucTamuiax. M3omopousm. I[lomumopdusm 3aBrcuMOCTh
(PM3UKO-XMMHYECKUX CBOWCTB TBEPABIX BEUIECTB OT WX cTpoeHus. CTpoeHHe peanbHOro
kpucTauia. KpucrayuroxuMust HeOpraHMueCKUX BELIECTB, COSANHEHUH.

5. llnaHupyeMble pe3yJbTaThl 00yUeHHMs] MO AUCHUILIMHE, o0ecrmevynBalOlMe JOCTU:KEHHE IJIAHMPYeMbIX
pPe3yJabTaTOB 0CBOEHHS 00pa30BaTeIbHOI MPOrpaMMbI
W3ydenue qUCIUIUIMHBI HAMPABICHO HA (JOpMUpPOBAHHE CIICAYIOIINX KOMICTCHITHIA:

Kon n nanmenoBanme
KOMIeTeHIN!

MnK-2 nK-2.1

Criocoben mnpuaMMaTh | CrocoOeH OCYIIECTBIATh TEXHOIOTHYECKHH MPOIIECC B COOTBETCTBHHU C PETIIAMEHTOM,
TEXHUYECKHE PELICHUs | MCIIOJIb30BAaTh COBPEMEHHBIC TEXHHUUYECKHE CPE/ICTBA Ul U3MEPEHUsl M YIPaBICHUS

Ko u HauMeHOBaHMe HHANKATOPOB JOCTHKEHU I KOMIIeTeH M




npu pa3pa60T1<e OCHOBHBIMHU HapaMe€TpaMi TEXHOJOTMYCCKUX MPOLCCCOB, ONPEACICHUSA MPAKTUYCCKU

TEXHOJIOTHYECKUX B&XKHBIX CBOMCTB CHIPbSI M TIPOLYKIIHH.

IPOLIECCOB, ux | TIK-2.2

npoBefieHUss B pamkax | CriocobeH OOGOCHOBBIBATH W MPUHUMATh TEXHUYECKHME pEIICHUs OpH BbIOOpe
PErJIaMEHTOB, TEXHOJIOTHYECKHX ONEpaldii B XOJe pa3pabOTKH TEXHONOTHYECKHX MPOLECCOB,

BBISIBIITh M YCTPAHSATh | YYUTBIBATh HKOJOTHYECKHE MOCIEACTBHS IMPUMEHEHHsS KOHKPETHBIX TEXHOJOTHH M
OTKIIOHEHUs], BBIOUPATh | TEXHUYECKHUX CPEJICTB.

TeXHU4YeCckHue cpeactsa | IMK-2.3

AT u3MepeHns | CriocoOeH BBIIBIATH M YCTPAHATh OTKJIOHEHHS OT PEIVIAMEHTHBIX MapaMeTpoB
0a30BBIX  MAapaMETPOB | TEXHOJIOTHYECKOTO nporecca.

Texmpolecca, ChIpbs, | [IK-2.4

OPOXYKIUM C YYETOM | CriocoOCH MpOBOJWTH aHAJIM3 MaTepuayoB Ha CTaJusSX BXOJHOTO, TEKYIIEro
SKOJIOTHIECKUX TEXHOJIOTHYECKOTO W 3aKIFOYUTEIILHOTO KOHTPOISA M OCYLIECTBIATH OLIEHKY

ACIICKTOB. TOJy4aeMbIX pE3yIbTaTOB.

B pe3synbrate chopMUPOBAaHHOCTH KOMITCTCHIIUHU CTYICHT JOJDKCH:

3namo:

OCHOBHBIE TIOHATHS ¥ 3aKOHBI KPUCTALIOTpadui U KPUCTAUIOXUMHHN; TEOPHIO CHMMETPHUU MOJICKYJ W KPHUCTAJIIOB,
CHUCTEMATHKY KPHUCTAIUTMYCCKUX CTPYKTYp, W30MOPPH3M U MOTUMOP(H3M; KaK BIHACT COCTaB M CBOWCTBA CHIPhS Ha
TEXHOJIOTHYECKUH MpoI1iecc.

Ymemsn:

MPUMEHATh 3aKOHBI KPUCTAUIOTPa()UU M KPUCTAJUIOXUMHUH [UIS PEIICHHUS MPAKTHICCKUX 3a/1ad; HCIOJIh30BATh
3HaHUEC CBOMCTB XHMMHYECKHX 3JCMCHTOB, COCJAMHCHHA W MaTepUaloB Ha HUX OCHOBE [UIS pCIICHHS 3a1ay
HpO(I)eCCHOHaHbHOfI JCATCIBHOCTH, HpI/IMeHHTL 3HAHHUA O COCTAaBC U CBOﬁCTBaX KpI/ICTaJ'IJ'II/I‘IeCKI/IX BCUICCTB AJIA HOJ'Iy‘-ICHI/IH
MPOAYKTA 3aJaHHOTO KadecTBa.

Bnaoemes:

HaBbIKAMHU HCIIOJIb30BAHUSA (byH}IaMeHTaJ'H)HLIX XUMHUYCCKHUEC IIOHATHUSA HpI/I peHIeHI/II/I KOHerTHI)IX XUMHUYCCKUX
3a[a4; HaBBIKAMH YCTAHOBJICHUS 3aBUCUMOCTH (PU3MKO-XUMHUUECKAX CBOHCTB KPUCTAILTMYECKUX BEIICCTB OT UX CTPOCHHUS,
METOJaMH{ BBIYHCIICHUS KPUCTAILIOB, ONPEACIICHHS NX TapaMeTPOB U CBOICTB.

AHHOTADUA
padoueil nporpaMMbl AUCHHUILIMHBI

BBenenne B XUMHUYECKYI0O TEXHOJIO0THIO

1. O6umast TpynoemkocTh (3.¢./4ac): 3/108.
2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOMH MPOrpaMmbl
JucnumiiHa BBegeHne B XMMHYECKYI0 TeXHOJIOTHIO OTHOCHTCS K 4YacTd, (OpPMHUPYEeMOH ydJacTHHKAMHU
00pazoBaTesbHBIX OTHOLICHUH O0Ka 1 JIucuuminHel (MOIyN).
3. Lean u 3a7a4u H3yYeHUs THCHHILUITHHBI
]_Ie.]'lbl() OCBOCHH IUCHUIUIMHBI ABJIACTCA IMOJYYCHUC IMCPBUYHBIX 3HAHUI B 00JaCTH XUMHUYECKOU TCXHOJIOTHH,
KaK HayKH O MCTOJIaX U CPEACTBAX ONTHUMAILHOMU nepepa60T1<I/1 XUMHUYECKOT'O CBhIPbA B IMPECIMETHI HOTpe6J’IeHI/I$[ " CpCaACTBa
IIPpOU3BOACTBA. OTH 3HAHUA HOTpe6yIOTC$[ JJId pEHICHUA HAYYHO-UCCICAOBATCIILCKUX M IMPAKTUYECKUX 3a7dad B
nocneayomei mpohecCUOHaIbHON AeSITeTbHOCTH.
3amayaMu NpenoaBaHus TUCIUILIHHBI SBIISIOTCS:
- ¢dbopMupoBaHHE U pa3BUTHE YMEHHH IPHHUMATh KOHKPETHBIC TEXHHYECKHE pENICHUs Ipu pa3paboTke
TEXHOJIOTHYECKHX ITPOIIECCOB;
- (dopMupOBaHHE ¥ pPa3BUTHE YMEHHH BBIOMPATh TEXHOJOTMM C YYETOM OJKOJIOTHUECKHX TMOCIEACTBHH WX
MIPUMEHEHNS;
—YCBOCHHE OCHOBHBIX IIOKa3aTeleldl XHMHKO-TEXHOJIOTWYECKOTO Ipollecca, CIOCOO0OB €ro ONTUMH3AIHUA H
HWHTECHCU(HUKAIHH.

4. Conep:xanue TUCHUTITHHBI

Ne HaumenoBanue
pa3ne pa3zena Conep:xanue pa3aeia
Ja JUCUUILIHHBI
Poxknenne XuMu4eckoil TeXHOJOTHU. Pa3BUTHE XMMHM U XHMHUYECKON TEXHOJOTHH.
1 Beenenue OCHOBHEIE 3aKOHBI XHUMUH.
OCHOBHbBIE HaNpaBJI€HMs] PA3BUTHSI XUMHUYECKON TEXHOJOTMH Ha COBPEMEHHOM JTarle.




OCHOBHBIC IPOJIYKTHI HEOPTAHUYECKOr0 CHHTE3a, MAcIITa0bl MX IPOM3BOJICTBA.
OcCHOBHbIC [ToHsiTHE O TEXHOJOTMYECKOW CTPYKTYpE, OCHOBHBIX OINEpalMsX © OCHOBHBIX
TIPUHITAITHI TEXHOJIOTHUYECKMX KOMIIOHEHTaX MW ToKazaTelsax dS(OPEKTUBHOCTH XHUMHYECKOTO
OpTraHU3aINH MIPOU3BOJICTBA.
XUMHYCCKOTO [Ipomecchl, ocymecTBIsieMble B MAallMHAX W amllapataX XAMHYCCKUX IIPOU3BOJICTB
TIPOU3BOJICTBA (MexaHWYecKHe, THAPABINYECKHE, MACCOOOMEHHBIC, TEIUIOBBIE, XHMHYECKHE).
2 OcHOBHBIE OcCHOBHBIE 3aKOHOMEPHOCTH THX IPOIECCOB.
TIPOIIECCHI TexHONIOTHYECKHUE CBA3M XUMUIECKOTO MMPOU3BOICTBA. VX Ha3HaUeHNE.
XUMHUYECKOM MartepuanbHbIii W TEIUIOBOW  OallaHChl XMMHYECKOTO Ipou3BoiACTBA.  DopMbl
TEXHOJIOTUHU U | mpencTaBicHUs O0anaHCOB (TaOMNHIBI, TUATPAMMEI | JIp.).
CBSI3U MEXIY
HHMMHU.
ChIpbeBble pecypchbl XUMUYECKOM MPOMBIIIEHHOCTH. OCHOBHBIE MECTOPOXKICHUS U
CcrocoObl  JIOOBIYM MHUHEPATBHOTO CHIPbS. KOMIUIEKCHOE WCIONB30BAHUE CHIPHSI.
ITousTHe 0 0€30TXOAHON TEXHOJIOTHH.
CrIpreBBIC u | Bo3myx Kak ChIppE W BCHOMOTATENBHBIH KOMIIOHEHT XHMHYECKOTO MPOM3BOJCTBA.
SHEpPreTHIECKue Pasnemenne Bo3myxa Ha COCTaBHBIC KOMIIOHEHTHI. [IpOMEBINUIEHHBIE CXEMBI pa3IeIeHIs
3 pecypcel BO3yXa.
XUMHUYCCKOU Boma kak cepbe€ M BCIIOMOTATENbHBIM KOMIIOHEHT XHMHYECKOTO IIPOHM3BOICTBA.
MIPOMBIIIICHHOCTH VcTouHnKH BOIBI U MX XapakTepucThKa. [loAroToBKa BOIBI IS TPOU3BOACTBEHHBIX
nporeccoB. OpraHu3anus BoJoo00poTa Ha XUMAYECKOM TIPEIIPUSATHH.
OCHOBHBIC BUJIbI SHEPIETUICCKHUX pecypcoB. OCHOBHOE SHEPreTUYECKOe 000pyIOBaHKE
XUMHUYECKHUX TPOU3BOJICTB.
DHepro-, pecypcocOeperkeHUe B XUMUYECKOI TEXHOIOTHH.
4 IIpomsblieHHas Cnoco0bl OYHCTKH T'a3000pa3HbIX M KUIKUX CTOKOB. CHOCOOBI yTHIM3aLUM TBEPIBIX
9KOJIOTHS 01x0710B. OCHOBHOE 000PYIOBaHHE.
TexHOJOTHMH OCHOBHBIX XHMHUYECKHX NPOAYKTOB. PaccmaTpuBaloTcs KOHKPETHBIE
XUMHUYECKHE MPOU3BOJICTBA U3 PANUIHBIX OTpACIe XUMUUYECKOW TPOMBIIIIIEHHOCTH
B CJICAYIOIIEM MOPSIKE:
[IpomsbInieHHBIE HApOJHOXO3SICTBEHHOE 3HAYCHUE U MacCIITaOBl MPOU3BOJICTBA MIPOAYKTA, OCHOBHBIC
5 XUMHYECKHE OTpeOUTENH;
TIPOU3BOJICTBA CBIpbE (MECTOPOXKICHHSA, CIOCOOBI TOOBIYM M OOOTaIIeHns), Bofa (KiaccupuKaIms
BOJI, IOATOTOBKA BOJBI JIJIsI IPOMBIIIJICHHOCTH) M YHEPTHs, IPUMEHICMEIC B TAHHOM
TIPOU3BOJICTBE;
(yHKIMOHANIBHAsI CXeMa POU3BOJICTBA;
HaJM4Yre OTXOJIOB U DKOJIOTMUYECKas 6e30MacHOCTh MPOU3BOCTBA.

5. IlanupyemMble pe3yabTaThl 00yYeHHs 10 TUCIHUILINHE, 00eCIeYnBAIOINHE JOCTHKEHHE MIAHUPYEMbIX
Pe3yJabTaTOB OCBOEHHSI 00PA30BaTEIbHOI MPOrpaMMbI

I/IsyquHe JUCHUIUIMHBL HaIpaBJICHO Ha npno6peTeH1/Ie CJICAYIOINX KOMIIETEHIMH Hu HHIAUKATOPOB MX
NOCTHIKEHUA .

IIpodeccuonajpHble KOMIIETEHIMH H HHANKATOPBI MX 10CTHKEHUS

Koa u HauMeHoBaHune . »
Kox u HauMeHOBaHMe MHAUKATOPOB JOCTHKEHUH KOMIIeTeHIH i
KOMIIETCHIMH
nK-1 OK-1.1
Crmocoben  moxbupath, | CiocoOCH HaCTpaWBaTh M MPOBOTUTE MIPOBEPKY 000PYAOBaHHS.
HACTPaWBaTh, TIK-1.2
00ciyKMBaTh, TOTOBUTH | CHOCOGEH TPOBEPSTH TEXHUUECKOE COCTOSHUE, TIPOBOAUTE TPOPHUIAKTHIECKHE OCMOTPBI
K PEMOHTY, | 1 00CITyKMBaHUE 000PYAOBaHUS, BKIIOYAs MOATOTOBKY K PEMOHTaM.
9KCIUTyaTHpOBaTh, IIK-1.3
YCTpaHATh  OTKJIOHEHHUS | JIeMOHCTPHpPYET TOTOBHOCTH K OCBOCHHIO HOBOTO 000OPYJOBAHUS M €T0 SKCIUTyaTalllH.
oT pernamMeHTHBIX | [TK-1.4
PCIKUMOB pabothl | Criocoben aHAJIU3UPOBATh TEXHUYECKYI0 JOKYMEHTAlMI0, IPOBOAUTH OCHOBHBIE
OCHOBHOC HWHXEHEPHBIE pacyeThl ISl MoA00pa 000pyI0BaHUS B COOTBETCTBUU C TEXHOJIOTHUESCKUMHU
TEXHOJIOrH4€CKOe periaMeHTaM¥ ¥ MaciTaboM MPOM3BOJICTBA.
o0opyoBaHHe C y4eToM | [IK-1.5
TpeboBaHui Croco0eH BBIABIATh W YCTPaHATh OTKIOHEHWS OT PETIAMEHTHBIX PEXHMOB PabOTHI
TEXHHYCCKON OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYIOBaHUSI.
JIOKYMEHTallUH. K-1.6
l'oToB HCHOiB30BaTh HOPMATHBHBIE JOKYMEHTHI IO KadyecTBY, CTaHJIAPTU3AlMH H




cepTu(UKaUMN  BBITYCKAEMOH MPOAYKUHH, HPUMEHSTH DJIEMEHTHI HKOJIOTHYECKOTOo

aHanM3a B MPaKTHYECKOH padoTe.
IK-2 IK-2.1
Crocoben  mpuHHMaTh | CIIOCOOCH OCYIIECTBIATH TEXHOJIOTHYECKHH TPOIECC B COOTBETCTBHU C PETIIAMEHTOM,
TEXHUYECKHE  DPEIIEHHUSA | MCIOJIb30BATh COBPEMEHHBIE TEXHUYECKUE CPEACTBA U1 HM3MEPEHHMs U YIPABJICHHUA
Ipu pa3pabOTKe | OCHOBHBIMH ITapaMETpaMH TEXHOJOTHYECKHX MPOLECCOB, OMPENEICHHUs NPAKTHUECKH
TEXHOJIOTMYECKHUX BaXKHBIX CBOWCTB CHIPbsl M MPOAYKIHH.
TIPOIIECCOB, nx | IK-2.2
npoBefieHUss B pamMkax | CrocobeH O0OOCHOBBIBaTH ¥ NPUHAMATh TEXHWYECKHE pEIIEHHS TMpH BBIOOpE
PETIaMEHTOB, BBIABIIATL | TEXHOJIOTHYECKUX ONepanuid B XoJe pa3pabOTKM TEXHOJOTMYECKHX IIPOLECCOB,
u YCTPaHATh | y4UTHIBATh 3KOJIOTMYECKUE IIOCIEACTBUS IPUMEHEHHUS KOHKDETHBIX TEXHOJIOTHH U
OTKJIOHEHUs, BBIOUPATh | TEXHUYECKUX CPEJICTB.
TexHudeckue cpeacrsa | [TK-2.3
I u3Mepenus 6a30BbIX | CriocOOEH BBIABIATE W yCTPaHATh OTKJIOHEHMS OT DEMVIAMEHTHBIX —I1apaMeTpPOB
nmapamMmeTpoB TEXHOJOIMYECKOI0 mpoliecca.
Texmpolecca, CeIpbA, | MK-2.4
OPOXYKIUM € yY€TOM | CriocoOeH MpOBOAMTH aHAJIM3 MAaTepUalioB Ha CTaAUsAX BXOJHOTO, TEKYIIEro
9KOJIOTHIECKUX TEXHOJIOTHYECKOTO U 3aKITIOYUTEIFHOTO KOHTPOJIS U OCYIIECTBIIATE OLEHKY IOJIy4aeMBIX
ACIMCKTOB. pe3yIbpTaTOB.

B pesyabrare H3yueHHs JUCHUILIMHBI CTYACHT 0aKaJaBpHaTa J0JKEeH:

3HaTh:

OCHOBHBIC STalbl CTAaHOBJICHUS XUMHUYECKOW TEXHOJOTHWH, KaK HAyKH,; OCHOBHBIC NMPONYKTH HEOPTAaHMYECKOTO CHHTE3a;
OCHOBHBIC HpI/IHHI/IHI)I opraHmaLu/m XUMHUYCCKOT'O HpOI/ISBOI[CTBa; OCHOBHBIC TCXHOJIOTHUYCCKHUC npoueccm XUMHUYCCKOT'O
IIPOU3BOJICTBA; CHIPHEBYIO 0a3y OCHOBHBIX IPOU3BOJICB XUMHYECKOH TEXHOIOTHH.

YMmerhb:

aHATM3UPOBATh CXEMY MPOU3BOJICTBA 33JJaHHOTO MPOYKTa, B TOM YHCIIE YUYETOM SKOJOTHYECKHUX MOCIEACTBHI; OLIEHUBAThH
TEXHOJIOTHYCCKYI0 W DKOJOTHUCCKYH0 3(P(PEKTHBHOCTh MPOU3BOJACTBA; PACCUMTHIBATE OCHOBHBIC XapaKTCPUCTHKH
XUMHUYECKOT0 MpoIecca U MPOU3BOICTRA.

Baangern:

MeToJaMH OaIaHCOBBIX PAacYETOB XMMHYECKOTO IIpoLiecca H IIPOM3BOJICTBA, METOIUKOM pacyeTa pacxoaHbIX
KO3 (QHUIINECHTOB.

AHHOTADIUA
padoueil nporpaMMbl AUCHHMIIMHBI

ChIpbeBble H JHEPreTHYeCKHe pecypchl B XUMHYECKOi MPOMBIIIJIEHHOCTH

1. O6umast TpynoemkocTh (3.¢./4ac): 3/108.
2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl
Jucuummaa CepIpbeBble M JHEPreTHYECKHEe pecypchl B XHMHYECKOl NPOMBIIIJIEHHOCTH OTHOCHUTCS K 4YacTH,
(dhopMHUpyeMOii y4aCTHUKAMH 00pa30BaTE/IbHBIX OTHOIICHHH O0stoka 1 JIuCHUIUINHBL (MOIYIIN).
3. llesas u 327124 U3YYeHHUS] TUCHHUIIIMHBI
]_Ie.]'lbl() OCBOCHHA IUCHUIUIMHBI ABJIACTCA IMOJYYCHUEC NEPBUYHBIX 3HAHUN B 00JIACTH XHUMHYECKOMH TCXHOJIOTHH,
KaK HayKH O METOJIaX U CPEACTBAX ONTUMAaILHON Hepepa60TKH XUMHUYECKOT'O ChIPbA B IMPEIMETHI HOTpe6J'IeHI/ISI " CpCACTBa
IIPpOU3BOACTBA. OTH 3HAHUA HOTpe6yIOTC$[ JJid pEHICHUA HAYYHO-UCCICAOBATCIILCKUX M IMPAKTUYECKUX 3aJad B
nocneayomel npohecCUOHaIbHON AeSITeTbHOCTH.
3agavyamMu pero1aBaHus JUCIUTUTAHBI SBISIOTCS:
— ¢opMHpOBaHWE W pa3BUTHEC YMEHUH TNPHUHUMATh KOHKPETHBIC TEXHHYECKHE pEIICHHS Tph pa3paboTke
TEXHOJIOTHIECKUX MPOIIECCOB B c(epe MOATOTOBKH CHIPHS M BEIOOpA SJHEPTETHICCKIX PECYPCOB;
— ¢QopmupoBaHMe M pa3BUTHE YMEHHH BBIOMPATh TEXHOJOTMM C YYETOM OJKOJOTMYECKHX MOCIEACTBUH HX
MIPUMEHEHNS;
— YCBOGHHE OCHOBHBIX IIOKa3aTellel XMMHKO-TEXHOJIOTHYECKOTO IIpOoIecca, CII0COOOB €ro ONTHMHU3AIMH |
HMHTCHCU(UKAIHH.

4. Conep:xanue TUCHUTITHHBI

Ne
pasne
Jja

HaumeHnoBaHue pazaeJia

S CopepikaHue pa3sziesia




MecTo XMMHYECKON NpPOMBIIIIEHHOCTH B HapoAHOM Xo3siictBe. Crparerus
Xumuueckas Pa3BUTHS XUMUYECKOU MTPOMBILIIIEHHOCTH Poccum.
1 MIPOMBILLJIEHHOCTh [lorsiTHE O XMMHYECKOM IIPOU3BOACTBE. OCHOBHBIC KOMITIOHCHTBI H cTaguu
XUMHYECKOTO TpPOu3BOACTBA. (OCHOBHEIC nokazarenn 3ddexkTuBHOCTH
XUMHYECKOTO IIPOU3BOACTBA.
CeIpbeBbie pecypesl | OCHOBHbIE BHIBI MHUHEPANBHBIX CBIPBEBBIX PECYPCOB, MECTOPOXKICHH,
XAMHAYECKOH cnoco0s1 1o6brau. [ToaroToBKa M OOOTANIEHIE CHIPHSL.
2 IIPOMBIIIIEHHOCTH OTX0ompl TPOM3BOACTBA M OTXOABI MOTPEONICHHWS KaK BTOPUYHOE CBHIPBE.
PamyionanpHOE  UCTONB30BaHHE CHIPbS B XMMHUYECKOM IPOHM3BOJCTBE.
KomIuiekcHoe nucnosib3oBaHue ChIpbsi. Jkosornueckue npoodsemsl B XTHB.
Boga  xak  celpee U | McTouHUKM BOJBI M UX XapakTepUCTUKa. [IpoMbllieHHast BOZONOATOTOBKA.

3 BCIIOMOTATENbHBII Opranuzanusi BOAOOOOPOTHBIX LHUKJIOB Ha XUMHUYECKOM MPEANPHUSITHN
KOMIIOHEHT  XHUMMYecKoro | beccrouHsle xuMuyeckue mpou3BoACTBa. OUMCTKA CTOYHBIX BOJ XMMUYECKHX
IIPOU3BOJICTBA. HpEANpUSTUH.

Bosnyx kak celppé u | CoctaB Bo3myxa. CriocoObl OYMCTKH BO3/1yXa OT IPHUMECEH.
4 BCIIOMOTATENbHBIN CxeMslI pa3fiesieHHs BO31yXa, MOJIy4YeHHs PEJKUX Ia30B.
KOMIIOHEHT  XxuMudeckoro | IlpumeHeHHe KOMIOHEHTOB BO3/yXa.
IIPOU3BOJICTBA.
OHepretudeckue  pecypchl | OCHOBHBIE BMJBI 3HEPIreTHMUECKHX PECYpCcOB. DHEPro€MKOCTh XHMHYECKUX

5 XUMUYECKOU mpou3BoacTB. OCHOBHBIE  NPHUHIUIBL  3HeprocoepekeHus.  CrocoOb

IIPOMBINIICHHOCTH HCNOJIB30BaAHUA BTOPUYHBIX SOHCPICTUICCKUX PECYPCOB.

5. Ilnanupyemble pe3y/bTaThbl 00y4eHHs 10 AUCHMILIMHE, 00eclieYuBaIOLIHe JOCTHKEHHE IIJIAHUPY eMbIX
pe3yJIbTATOB OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

I/I3yqu1/Ie JAUCHUIUIMHBL HAMPaBJICHO Ha HpI/IO6peT€HI/I€ CJICAYIOIHNX KOMIIETEHIIUI © HHAUKATOPOB HX

JOCTHIKEHHA

IIpodeccuonajbHble KOMIETEHIMH H HHANKATOPBI MX J10CTHKEHUS

KO)_] H HAMMCHOBaHHE

KOI[ 1 HAMMEHOBAHUE€ MHAUKATOPOB JMOCTHKEHHH KOMIIEeTEeHIM I

JUTSL U3MEpEeHusT 0a30BBIX

KOMIIEeTeHIIHH
IK-1 K-1.1
Cnocoben  monoupath, | CiocoOeH HacTpauBaTh M IPOBOJIUTH POBEPKY 000PYAOBaHUSI.
HAaCcTpauBaTh, K-1.2
00ciyXHUBaTh, TOTOBUTH | CrOCOOEH MPOBEPSATH TEXHUUECKOE COCTOSIHUE, IPOBOIUTH MPOMUIAKTHIECKHE OCMOTPHI
K PEMOHTY, | 1 00CIyKMBaHUE 000PYAOBaHUS, BKIIOYAs MOATOTOBKY K PEMOHTaM.
9KCILTyaTHPOBATh, K-1.3
YCTpaHATh  OTKIIOHEHUS | JIeMOHCTPUPYET TOTOBHOCTh K OCBOCHHIO HOBOTO 000PY/IOBAHHUS H €0 3KCIITyaTalllu.
oT periaMeHTHoIX | [1K-1.4
PEKUMOB paboThl | Criocoben aHaJIU3UpOBAaTh TEXHUYECKYI0 [TOKYMEHTAlMI0, IPOBOAUTL OCHOBHBIE
OCHOBHOC WH)XEHEPHBIE PAaCYEThI IS H0n60pa 060py,I[OBaHI/I$[ B COOTBETCTBUH C T€XHOJOTMYECCKUMMU
TCXHOJIOTM4CCKOC perIaMeHTaMH ¥ MacIiTaboM IPOU3BOICTBA.
000pyIOBaHHE C Y4eTOM | [TK-1.5
TpeOoBaHUM CriocoOeH BBISBISITE U YCTPAHATh OTKJIOHEHHWS OT DPETJIAMCHTHBIX PEXKHUMOB PaOOTHI
TEXHHYECKOH OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYIOBAHUSI.
JIOKyMEHTAITWH. K-1.6
l'oToB wuCmonb30BaTh HOPMATHBHBIE JOKYMEHTHI IO KadecTBY, CTaHIAPTH3AIMH H
cepTuHUKAIIMKA BBIMYCKAGMON MPOAYKIHUH, MPUMEHATh 3JCMEHTHl JKOJOTHYECKOrO
aHaJM3a B MPAKTUYIECKOH paboTe.
MK-2 nK-2.1
Crocoben  mpuHHMaTh | CIOCOOEH OCYIIECTBIATh TEXHOJIOTHYECKUH TPOIECC B COOTBETCTBUHU C PETJIAMEHTOM,
TEXHUYECKHE PEIICHUs | UCIOJIb30BaTh COBPEMEHHBIE TEXHHYECKHUE CPENCTBA I W3MEPEHHs] W YIPaBJICHUS
npu pa3paboTke | OCHOBHBIMH TapaMeTpaMH TEXHOJIOTHYECKUX TMPOIECCOB, OMPENEICHHUS MPAKTUICCKH
TEXHOJOTMUECKHUX BAXKHBIX CBOMCTB CHIPbS U NIPOAYKIIHH.
IPOLIECCOB, ux | IMK-2.2
nposeseHusa B pamkax | CmocoOeH OOOCHOBBIBATH M NPUHUMATh TEXHHYCCKUE pEIICHWS IpH  BhIOOpe
PErIaMEHTOB, BBIABIATL | TEXHOJIOTMYSCKHX OINEpaldii B XoAe pa3padOTKH TEXHOJOTHYSCKHX IMPOIECCOB,
u YCTPaHAThL | YUUTHIBATh 3JKOJOTHUYECKHE TIOCIEACTBUS TNPUMEHEHHUsS] KOHKPETHBIX TEXHOJOTHH H
OTKJIOHEHUs, BBIOUPATh | TEXHUYECKUX CPEJICTB.
TeXHHu4Yeckue cpeacrtsa | [IK-2.3

CrnocobeH BBIABIATE U YCTpaHATh OTKJIOHCHHSA OT PCEIJIAMCHTHBIX TIapaMETpPOB




napamMeTpoB TEXHOJIOTHYECKOTO TMpoIiecca.
Texmporiecca, ceipbs, | ITK-2.4

npoayKuuu ¢ y4etoM | CmocoOeH MpPOBOIUTH aHAJIW3 MaTepUaloB HA CTAgusSX BXOJHOTO, TEKYIICTO
DKOJIOTHYECKHUX TEXHOJIOTUYECKOTO U 3aKIF0YUTEIBHOTO KOHTPOJIS U OCYIIECTBIISATh OLICHKY MMONyIaeMbIX
aCIIEKTOB. pe3yJbTaTOB.

B pe3yJibTare n3y4yeHusi AMCHUILUIMHBI CTY/ICHT 0aKajJaBpUaTa J0JIsKeH:

3HaTh:

OCHOBHBIE BUJIBI CHIPbEBBIX U YHEPTETHUECKUX PECYPCOB XMMUIECKOI MPOMBIIIIEHHOCTH M CIIOCOOBI WX KIacCH()HKALINY;
CcrocoObl MOATOTOBKH M 0O0OTaIIeHUs TBEPAOrO, JKUAKOTO U Ta3000pa3sHOTO  CHIPbS; (PU3MYECKHE OCHOBBI pa3/ICICHUS
BO3/[yXa Ha KOMIIOHCHTHI ¥ IPOMBIIIIJICHHOE OCYIIIECTBICHHE MPOIIECCa; CIIOCOOBI MPOMBIILICHHOM BOIOTOATOTOBKH.
YMmerhb:

000CHOBATh BBIOOP CIIOCOOOB MOJATOTOBKH M OOOTAICHHS CHIPhs B 3aBUCHMOCTH OT €0 COCTaBa M CBOMCTB KOMIIOHEHTOB;
000CHOBaTh BBIOOP CIIOCOOOB BOJOIOATOTOBKH B 3aBHCHMOCTH OT TpeOOBaHMH K BOJAC M € HMCXOJHOTO KadyecTBa;
OLICHUBATh MEPCHEKTUBBI UCIIOJIb30BAHNS BTOPUYHOTO ChIPbS M BTOPUYHBIX SHEPTETUUECKUX PECYPCOB.

Baangern:

METOJIaMH pacuéTa OCHOBHBIX ITOKa3aTeNIeH mponecca 000TaleHns ChIphsl; METOJaM1 pacuéTa OCHOBHBIX ITOKa3aTeNeH
3¢ PEKTUBHOCTH NCIIOJIB30BAHUS CHIPbS; METOAAMH pacdéTa 3 PEKTHUBHOCTH HNCIIOJIB30BAHNUSI SHEPIETHUECKIX PECYPCOB;
MOHSTHSAMH O PECYPCO-, SHEPTOCOCPEKECHHUH.

AHHOTADUA
padoueil nporpaMMbl AUCHHMILIMHBI

Arpoxumus

1. O6mast TpynoeMKocTh (3.¢./4ac): 2/72.
2. MecTO IUCHMILINHBI B CTPYKTYpPe 00pa30oBaTeIbHOI POrpaMmMbl
JucuumivHa ArpoXuMHsi OTHOCHUTCS K 4YacTh, (JOPMHUpPYEMOH y4acTHHKaMHM 0Opa3oBaTeNIbHBIX OTHOLICHHH Oyioka 1
Jucrumivael (MOayn).
3. lless U 3a71a4u U3YYeHUS] JHCHHUIIIHHBI
Llesab10 OCBOCHNUS TUCHUILIMHEI SBISIETCSl 0OecriedeHrue 0a30BOM MMOrOTOBKH CTYJICHTOB B 00JIaCTH arpOXUMHH.
3agaum npenogaBaHus TUCIUILIMHEL:
- TOTOBHOCTb HCIIOJIb30BAaHMS 3HAHUA O COBPEMEHHOH (hM3nvecKoi KapTHHE MHpPA, IPOCTPAHCTBEHHO-BPEMEHHBIX
3aKOHOMEPHOCTSIX, CTPOCHHH BEIIECTBA ISl IOHUMAaHHS OKPY KAIOIIEr0 MUPA U SIBICHUI ITPUPOJIBI;
— CrI0cOOHOCTH MTPOBOANTH AHAIN3 CHIPhS, MATEPHUAJIOB M TOTOBOM NMPOAYKIMH, OCYLIECTBIIATH OLICHKY Pe3yIbTaToB
aHaJIN3a,
— TI0JTydeHUE HaBBIKOB IPUMEHEHHS H3YUSHHBIX METOJIOB K PEIICHNIO KOHKPETHBIX 3a1ad.

4. Conep:xanue JMCHUIIHHBI

Ne
HaumeHnoBaHue pazaeJia
pasae Copep:xaHue pa3aeia
a AMCHMILINHBI
a
ConeprkaHue U Ha3HAYEHHE Kypca Cenbckoe X03HUCTBO KaK OTPACb MPOU3BOJCTBA. ATPOXUMHUS —
1 Hay4YHas OCHOBA WHTCHCHU(UKAIH 3eMitenenus. cTopus pa3BuTus

arpoxXuMum. Cenbckoe xo3sicTBo Poccun Ha COBPEMCHHOM J3TallC.

XuMHyecKdid cocTaB M NUTaHUe | XUMHUYECKHUH COCTaB PACTEHUN M KauecTBO ypoKas. Y CJIOBHSI UTAHUS
2 pacTeHuit pacTeHMM M WX BJAMSHME Ha POCT PACTEHUH M YpOXKAHHOCTb.
CepTudukanys pacTeHHEBOYECKON POTYKIIHH.

Arpoxumudeckne cBoiicTBa mouBsl B | CocTaB U CBOWCTBA MOYBBL. Peaknus MOuYBBI, €€ KUCIOTHOCTh U
CBA3M C IIMTaHMEM PACTEHHH M | MEIOYHOCTb. XHMMHUYECKHH COCTaB MO4YBBL. (DHU3HUECKUE CBOWCTBA
3 MIPUMEHEHHEM MUHEpANbHBIX | MOYBBL. BomHble cBOWCTBA M BOAHBIA PEXHM MOYBBL TemaoBble
ynoOpeHuit. CBOMCTBA M  TEIUIOBOM  PEKUM  IIOYBBL.  ArpoxuMHUecKas
XapaKTepUCTHKAa OCHOBHBIX THUIIOB IOYB. XHUMHUYECKAs MEJINOpaLUs
MOYB. ATPOXHMHUYECKHE CBOIMCTBA M IIIOAOPOANE TIOUBHI.

OCHOBHEIE npuHmunbel | CBoiictBa mouBbl. CocTaBHbIE €€ YacTM M WX B3aWMOJIECHCTBUE.
4 knaccupukanuu TouB. [louBeHHBIe | MeXaHWMYECKUN COCTaB TOYBHI. XapaKTePUCTHKAa OCHOBHBIX THIIOB
KapThl U UX Ha3HAYECHUE. MoYB, WX paszHooOpaswe W KiaccupuKamus. ATrpoXHMHYECKHE

(mouBeHHbIE) KapTOocXeMbl. boHMpOBKa MOYB. 3eMeIbHBIN KaIacTp.

Cucrema 3CMIJICACIINA KaK KOMIIJIICKC Ilonstne o cucreme 3CMJICACIINA. DKCTEHCHBHOE W WHTESHCHBHOE
5 MepOHpI/IHTI/Iﬁ o HOBBIIICHUIO | 3EMIICIACIUC. Ilonsatue o cucrteme BCACHUA XO03SHCTBa KaK O KOMILICKCE
TIOYBCHHOI'O IJIOAOPOANSA ArpoOTEXHUYICCKUX MCJIMOPATUBHBIX, OpraHn3aliuoOHHO —




X03HMCTBEHHBIX MEPONPUSITUI.

Ponb MuHepanbHBIX yHOOpeHUiH B
MOBBIIICHUN TJIOAOPOAHA TOYB U
6 ypoxaitHocT! CEeNbXO3KYIbTYP.
Omnpenenenne morpedHOCTH B MYV.

MusnepalibHble YIOOPCHUST KaK UCTOYHUK IMHUTATEIbHBIX BEIIECTB IS
pacteHuid. BeIHOC TUTATEIBHBIX BEIIECTB KaK Ba)KHEUIUN MOKa3aTelb
MIPU OTIPENeNeHNH PalMOHATIBHBIX 103 ymoOpenuit. KoaddummeHTsr
HCTIONB30BaHUS CENbCKOXO3SHCTBEHHBIMH KYJIBTypaMH MHUTATEIbHBIX

OKpYKaroUlei cpeabl.

Arpoxumudeckas Ciy>k0a M OxpaHa

BEIIECTB U3 Pa3HbIX TOYB U MUHEPAIBHBIX YAOOPEHUH.

5. IlnanupyemMble pe3yJibTaThl 00y4eHHs MO AUCHMILINHE, o0ecrieYHBalOLIUe JOCTHKeHHEe MJIAHUPYeMbIX
pe3yJIbTATOB 0CBOCHHS 00Pa30BaTeIbHOIM NPOrpaMMbI

I/I3yquI/[e JUCHUIUIMHBL HaAMpaBJICHO Ha HpI/IO6peTeHI/Ie CJICAYIOINX KOMIIeTeHIII/Iﬁ H HHIAHUKATOPOB HX

JOCTHIKCHUA .

HpO(l)ECCl/IOHaJII)HI)le KOMIICTCHIVHY U MHAUKATOPLI HX TOCTUKCHUS

TCXHUYCCKHUC PCHICHUSA TIPpU
pa3pa60TKe TCXHOJIOTHYCCKHUX
MNpo1eCcCOB, UX MPOBECACHUA B

CBIpbs, NPOAYKLHUU C y4ETOM
SKOJIOTMYECKUX ACIIEKTOB.

Kox w  HaumeHoBaHHe N .
Kon v HanmeHoBaHHe HHAMKATOPOB A0CTHKEHHIl KOMIIETEeHIMI
KOMIIeTeHIINT
MK-2 MK-2.1
Crocoben npuHIMaTh | CIOCOOCH OCYIIECTBIISATH TEXHOJIOTWYECKHH MPOIECC B COOTBETCTBHH C

PEriIaMeHTOM, HCIIOJb30BaThb COBPCMCHHBIC TCXHUYCCKHUEC CpPCACTBA IJid
U3MECPCHUSL W YHPABJICHHSA OCHOBHBIMU MapaMCTpaMHu TEXHOJOTMYCCKUX
IIPOHECCCOB, ONPCACIICHUS TPAKTUYCCKH BAXKHBIX CBOICTB ChIPpbs U IPOAYKIHNH.

paMKax pernameHTos, | IK-2.2

BBIABILITH u  ycTpaHaTh | CriocoOeH 00OCHOBBIBAaTH M IPUHMMATh TEXHUUYECKHE PEIICHHS HPH BBIOOpE
OTKJIOHECHHUS, BBLIOMPATh | TEXHOJOIMYECKHX OMEpalnii B X0/e pa3paboTKH TEXHOJIOIHYECKUX MPOLIECCOB,
TEXHUYECKUE CPEACTBA JJIS | YYUTBIBATh  OKOJOTMYECKUE  IOCHCACTBHA  IPUMEHECHUS  KOHKPETHBIX
U3MEpPeHU 0a30BBIX | TEXHOJIOTHH M TEXHHYECKUX CPEJICTB.

rnmapamMeTpoB Texmpouecca, | MK-2.3

Croco0eH BBIABIATL U YCTpaHATh OTKJIOHCHUA OT PCIIIaMCHTHBLIX MapaMeTpoOB
TCXHOJIOTHUYCCKOI'O Mpo1ecca.

K-2.4

CriocoOeH MPOBOIUTH aHAIM3 MATEPHAIOB Ha CTaJAMAX BXOMHOTO, TEKYILIETO
TEXHOJIOTHYECKOTO W 3aKIFOYUTEIBHOTO KOHTPOIS W OCYIIECTBIATH OLECHKY
MTOJTyYaeMBIX Pe3yIbTaTOB.

B pe3yibrare nzydeHusi AMCHUILUIMHBI CTY/IEHT 0aKaJaBpUAaTAa J0JIKEH:

3HaTh:

HAYYHBIC OCHOBBI 3EMJICACIINS, UICTOPUIO PA3BUTHUA arPOXUMUH; CBOICTBa II0OYBEI, €€ XHMUYECKUH COCTaB.

YMern:

OIIPEACIATE TUIILI MMOYB, UX ArpOXUMUYCCKHUEC XAPAKTECPUCTUKU; MMPUMEHATH 3HAHUA O COCTABC MOYBBI U paCTeHPIi/’I
JJIA peIICHUA 3a1a4 I/IHTeHCI/I(bI/IKaHI/II/I 3CMIICACINSA.

Baagern:

HaBBIKaMHW ONPEACICHUA COCTaBa IOYBbI, HCIOJB30BaHUA arpoOXMMUYCCKHUX KapT MPECIIIOKCHUA Meponpmm/lﬁ mo
YIYYHICHUIO TIJIOJ0POAUA MMOYB U MOBBIIICHUA YpOKas.

AHHOTAIUA

padoueil nporpaMMbl AUCHMIIMHBI

1. O6mas TpynoeMKocTh (3.¢./4ac): 2/72.

ITouBoBeaenune

2. MecTO JUCHHILIHHBI B CTPYKTYPe 00pa30BaTeIbHOI IIPOrpaMMbl
Jucnumaa IlouBoBeneHne OTHOCUTCS K YacTd, (JOPMHPYEMOW ydacTHHKaMH 00pa3oBaTeNbHBIX OTHOIIEHWH OJsioka 1

JucnuminHel (MOIyNn).
3. Leanb 4 3aAa4M U3yYeHUS JUCHUTTHHBI

He.m;m OCBOCHHA JUCHMIIIIMHBI SABJISACTCA obecneuenne 06a30BOM MOJATOTOBKU CTYJACHTOB B 00J1acTH IIOYB U €€
OXpaHbl OT XUMHNYCCKOT'O 3arpA3HCHUs, KOTOPbBIC MOT'YT HOTp€6OBaTLCH B IlaJ'II:HCfIIHCfI HpO(i)eCCI/IOHaHLHOI\;I JACATCIbHOCTH.

33)13‘-11/1 npenoaaBaHud JUCHUIITIAHBI:

- TOTOBHOCTHb HMCIIOJIb30BaHHA 3HAHUA O COBpeMeHHOﬁ (1)PI3I/I‘160K0ﬁ KapTHHE MHpPaA, HPOCTPAHCTBCHHO-BPEMECHHBIX
3aKOHOMEPHOCTAX, CTPOCHNH BCIICCTBA AJI1 IOHMMAaHUA OKPYKAKOMICTO MUpa U SIBIICHUI MMpUpOAbI;



— CIIOCOOHOCTH POBOANTH aHAIN3 CHIPbS, MATCPHAIOB M TOTOBOM MPOTYKIINH, OCYIIECTBIISATh OIIEHKY PE3yIbTaTOB
aHam3a,
— IOJTyYeHNE HAaBBIKOB IPUMEHEHHUS M3yICHHBIX METOJIOB K PEIICHHIO KOHKPETHBIX 3a1ad.

4. Coaep:xaHue TUCHUTIHHbI

Ne
HaumenoBanue pasaena
pasne ConepxxaHue pa3jena
a AVCHUILIHHBI
Ja
Kparkuii ouepk uCTOpUH 1 3a/1a4¥ XUMHUH HOYB.
1 CojneprxaHue ¥ Ha3HAUYEHHE Kypca
Buapl nous peruosa.
[TouBooOpa3zoBarensHe nporecc u | CymHOCTH M0YBOOOPA30BATEIHHOTO mporiecca. DaxTophI
OCHOBHBIE (hakTopsl | MOYBOOOpa3OBaHMUA. 3HAYCHHE MPHPOTHBIX H  aHTPOIOTCHHBIX
2 TOYBOOOpa30BaAHUS. ¢akTopoB B 00pa3oBaHMM W JajbHEHIIEM pa3BUTHH  MOYB.
OcoOeHHOCTH 3JIEMEHTHOTO cocTaBa mmouyB. Da3pl MOYB M WX
COOTHOIIICHHE.
CpoiictBa mouBbl. CocTaBHBIE €€ YacTH W HMX B3aUMOJCHCTBHE.
OcHOBHBIE MPUHINIIBI .
3 MexaHnyecKuil COCTaB IIOYBEHI. XapaKTepHCTHKa OCHOBHBIX THIIOB
knaccudukamuu 1mous. I[louBeHHBIE
Mo4yB, HX pa3HoOOpa3ue U Kiaccupukauus. ArpoXHUMHYECKHE
KapThl ¥ X Ha3HaUCHHE. -
(mouBeHHBIE) KapTOcXeMbl. bOHMpPOBKa MOYB. 3eMeNIbHBIN KagacTp.
4 Bonnbie cBoiicTBa M BOAHBIN peKuUM NOYBBL. TemoBble CBOICTBA U

du3ryecKre CBONCTBA ITOYBEI TEILIOBOM PCKHUM ITOYBEI. MepOHpI/IﬂTI/Iﬂ IO peTyJIMPOBAHNU. BO,I[HOFO,

BO3AYIIHOTO U TCIJIOBOT'O PCIKUMOB IMOYBEI.

MunepanbHble, OpraHHYECKHE M OpPraHHO-MHHEpAlbHbIE BELIECTBA
noyBbl. Mx ¢Qopmbl M nocTynHOCTh pacTeHusM. Pome rymyca B

5 . IJIOJOPOIUY TIOYB.
XHUMHYECKUM COCTAB IMOYB

Peakuys mouBsl, €€ KMCIOTHOCTh M IIEIOYHOCTh. 3aCOJICHHOCTh ITOYB.
XumMuueckas Mearopanus 1mo4s.

Ponb MuHepanbHBIX YHOOpeHHH B
MOBBIIIEHUH IUIONOPOJIUS TIOYB H
YpOKalHOCTH

CEJIbCKOXO035UCTBEHHBIX KYJIBTYD.
Omnpeneneane motpedHOCTH B MYVY.
Arpoxumudeckas Ciry>k0a M oxpaHa

MusnepansHble YIOOpPSHHS KaK MCTOYHUK ITHTATEIHHBIX BEIISCTB IS
pacteHnii. BeIHOC MUTATENbHBIX BEUIECTB KaK BaKHEUILINUN TTOKA3aTelb
IIPU ONpENeNICHUH PalUOHAIBHBIX 1103 ynoOpenuit. KosdduuueHTs
HCIOJIb30BAaHUSl CEJIbCKOXO3SUCTBEHHBIMU KYJIBTYpaMU MHUTATEIbHBIX
BEIIIECTB U3 Pa3HBIX [TOYB M MUHEPANBHBIX YAOOPCHHH.

OKpYXKaIoIel cpesibl.

5. IlanupyemMble pe3yabTaThl 00yYeHHs 10 TUCIHUILINHE, 00eCIeYnBAIOINHE JOCTHKEHHE MIAHUPYEMbIX
Pe3yJabTaTOB OCBOEHHSI 00PA30BaTEIbHOI MPOrpaMMbI

I/I3yquHe JUCHUIUIMHBL HaIpaBJICHO Ha an/Io6peTeH1/1e CJICAYIOINX KOMHeTeHHHﬁ n HHIAUKATOPOB HX

JOCTHIKEHUA .

HpO(l)eCCl/IOHaJIl)Hl)Ie KOMIICTCHIVMHY U MHAUKATOPLI UHX TOCTUKCHUSA

Kon " HANMEHOBAHHUE . »
Kon n HamMeHOBaHHE HHIUKATOPOB TOCTHKEHUIT KOMIIETeH Mt
KOMITeTeHI[UH
MK-2 nK-2.1
Crniocoben npuHEMAaTh | CIOCOOEH OCYIIECTBIATh TEXHOJOTUYECKHH TIPOIECC B COOTBETCTBHH C

TCXHUYCCKUE PEHICHUA TIPU
pa3paboTKke TEXHOJOTHUYECKHUX
IIPOLIECCOB, UX IPOBEICHUS B

paMKax PpEeTIIaMEHTOB,
BBISABJIATH u YCTpaHiITh
OTKJIOHCHMUA, BI)I6I/IpaTI)

TCXHUYCCKHUE CpeACTBa JJIsd
HU3MEPCHUA 0a30BBIX

PEriIaMeHTOM, HMCIOJB30BaTh COBPEMEHHBIE TCXHHUYCCKHUE CpPEACTBA JJId
U3MEPCHUA W YHOPaABJICHHUA OCHOBHBIMU IapaMeTpaMHh TEXHOJIOTHYCCKUX
IPOLECCOB, ONPCACTICHUSA MMPAKTUICCKN BAKHBIX CBOMCTB CBhIPbA U IPOAYKIIHH.

K-2.2

CnocobeH 00OCHOBBIBATH U MNPpUHHUMATh TEXHUYCCKUC PCHICHUA MPHU BI:I60p€
TEXHOJIOTUYCCKHX onepaunﬁ B X0J€ pa3pa60T1<I/1 TEXHOJOI'MYECKHUX IMPOLCCCOB,
YYHUTBIBATH OKOJIOT'MYCCKUC OCJICACTBUA MIPUMCHCHUSA KOHKPETHBIX




napameTpoB TexIpolecca,
CBIPBSI, TIPOIYKIIMHA C yYETOM
9KOJIOTHIECKHX ACTICKTOB.

TEXHOJIOTHI 1 TEXHUYSCKUX CpCACTB.

IIK-2.3

Cnoco6eH BBISBISITh W YCTPAHATh OTKIOHEHHS OT PErNIaMEHTHBIX IapaMeTpoB
TEXHOJIOTUYECKOTO MPOIIecca.

IK-2.4

Cnoco0eH NpOBOAWTH aHAJIM3 MaTEepUaIOB HA CTAIMAX BXOJHOTO, TEKYIIETO
TEXHOJIOTHUECKOTO M 3aKJIIOYUTEIBHOIO KOHTPOJIL U OCYILECTBIATh OLEHKY
MOTY9aeMBIX PE3YIIbTAaTOB.

B pe3yJabTare u3y4€eHUusl IMCUUILIMHBI CTYACHT 6aKaJ1aBpnaTa JOJIZKCH

3HaTh:
Hay4HbI€ OCHOBBI 3eMJIeJICIIHsI, UICTOPUIO Pa3BUTHUS arPOXUMUH; CBOMCTBA MOUBHI, €€ XUMHUECKUN COCTaB.
YMmern:

OIIPEACIIATh TUIIBI IMMOYB, UX ArPOXUMHUYCCKHUC XAPAKTCPUCTUKU; NPUMCHATH 3HAHUA O COCTABC IIOYBHI U paCTCHI/Iﬁ
JJIA peIICHUA 3a4a4 I/IHTCHCI/I(i)I/IKaL[I/II/I 3CMIICACIINA.

Baangern:

HaBBIKaMHW OINPEACTICHUA COCTaBa IOYBbI, HCIOJb30BaHUA arpoOXMMUYCCKHUX KapT MPCIIOKCHUA MepOHpI/IﬂTI/Iﬁ mo
YIY4YHICHUIO IIJIOJ0POAUA MMOYB U MOBLIILICHUA YpOKas.

AHHOTAILIUSA
pa6oyeii mporpaMMBbl TUCHUTIIHHBI

HpOMbI]]IJ'leHHaﬂ JKOJIOTHSI M 0€30I1aCHOCTh B TEXHOJIOTHH HEOPraHu4e€CKUX BEIIECCTB

1. O6mas TpynoeMKocTh (3.¢./4ac): 2/72.
2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl
Jucnumraa IIpomMbliieHHAs1 IKOJIOTHSI H 0€30MACHOCTh B TeXHOJIOTMM HEOPraHHYeCKHMX BelleCcTB OTHOCHTCS K
qacTH, GOpMHUPYEMOll ydacTHUKaMH 00pa30BaTeNIbHBIX OTHOIIECHNH Osoka 1 JIncuummiHel (MOLyn).
3. leab u 328244 U3yYeHUS JMCHUILTHHBI
Lenpro aucHMIUIMHBL sIBISETCS oOecredeHrue 0a30BOM MOATOTOBKM CTYAEHTOB B OOJACTH TPOMBIIIIEHHOH M
9KOJIOTUYECKOH Oe30MacHOCTH MPOWU3BOJICTB HEOPIaHWYECKHX BEIIECTB, OCHOBHBIX HOPMAaTHUBHBIX MEXIyHapOIHBIX H
HalIlMOHAJIbHBIX AaKTOB B 9TOU O6J'I8.CTI/I, MOJIYYCHUSA HaBBIKOB 0€e30IacHoro MMPOCKTUPOBAHUA M BEACHUA XHUMHKO-
TEXHOJIOTHYECKOT0 MPOIIECCa C YYETOM PECYpPCO- M DHEProcOepekeH s U OXPaHbl OKPYIKarOLIEeH Cpeibl.
3anaun AUCIUIIINHBL
—O03HAKOMJICHHE CTYACHTOB C IUIAHUPOBAHUEM M  BBIIOJHEHUEM MEPOIPUATUH IO HPEeAyIPEkKACHUIO
MPOU3BOJICTBEHHOTO TpaBMaTu3Ma, Npo(ecCHOHANbHBIX 3a00JeBaHMH M HKOJOTMYECKUX HApYIICHHWil; MO pacueTry u
MMPOCKTUPOBAHUIO OTACIBHBIX CTaI[I/Iﬁ TEXHOJIOI'MYECKOT0 IMpo1ecca B COOTBETCTBUU C TCXHUYCCKUM 3aJIaHUEM
—u3ydeHne OE30IIaCHBIX METOJIOB, CIOCOOOB M CPEJACTB IIOJNYYEHHUs BEIIECTB M MAaTEpHAIOB C ITOMOIIBIO
(usmuecKrX, PU3NKO-XUMHUUECKUX U XUMUIECKHUX IIPOIIECCOB, TPOM3BOACTBA U3AEIHI Pa3INuHOTO Ha3HAYCHUS,
— TI0JTydeHUE HaBBIKOB IPUMEHEHHS H3YUSHHBIX METOJIOB K PEIICHNIO KOHKPETHBIX 3a1ad.

4. Conep:xanue IMCHUIIHHBI

No HaumenoBanue

pasne pasgeJia CopnepixaHue paszieia

Jaa AUCHMITHHBI
Ponb oxpansl MupoBsle KpUTEpHH KadecTBa HKOJOTHYECKOW W MPOMBINUICHHON Oe30macHOCTH
OKpY’Karomen XMUMHWYECKUX TIPOM3BOACTB. TeXHOTEHHBIE aBapMM W KaTacTpodbl Ha OO0BEKTax C
cpensl, XAMHUYECKUMH TEXHOJNOTMSAMH, WX KIaCCU(PHUKAIMA ¥ BO3MOXKHBIC ITOCIEACTBUS.
MIPOMBIIIIEHHON CoBpeMeHHBIE TOAXOABI K cHCTeMe 0e30MmacHOCTH. XHMMHUYECKOe IIPOM3BOJCTBO Kak

1 6e30macHOCTH U omacHel Tpon3BoJCcTBeHHBIH 00bekT (OIIO).CucteMbl wnaeHTHGUKAIUK OOBEKTOB
palnyoHaIBLHOTO MOBBIIIEHHON OIACHOCTH.
npupojonoib3oBad | [lokazatenn 0e30MacHOCTH.AKCHOMBI O TOTCHIMAIbHOW OMNACHOCTH TEXHUYECKHX
usi JuIsl pa3BUTUS U | cucTeM. [I9TbOCHOBHBIX MOHATHIOEe30nmacHOCTH. OCOOEHHOCTH BIMSTHHS ITPOHM3BOJICTB
COXPaHCHUS XTHB Ha oxpyxammyto cpeay W denoBeka. OCHOBBI PTOHOMHUKH JUISI XUMHUYECKOTO
[IUBUIIN3AINH. IIPOU3BOJICTBA.




OCHOBHBIC HAamNpaBICHHUS Pa0OT MO OXPaHE OKPYXKAMMICH Cpelbl OT BPEIHOrO
TIPOMBINIIJIEHHOTO BO3MEHCTBUsA. TpeboBaHus 0 0OpalIeHnio 0TX0A0B. TpeboBaHUs 1O
MIEPEBO3KE OMACHBIX XUMHUYECKUX TPY30B.
MesxayHapoIHBIC KOHBEHITNH, CTAHAAPTHI IO XUMUYECKOH O€30ITaCHOCTH.
MonenmupoBaHue MeHeKMEHT TEXHUIECKAM M SKOJIOTHYECKAM PUCKOM XHMHYECKOTO TPOM3BOJICTBA.
XUMUKO- Buasl mpon3BOACTBEHHBIX PHCKOB B TEXHOJOTHH HEOPTaHMYECKUX BemecTB. OOBEKTHI
TEXHOJOIrH4CCKUX 3aIIUTHl OT TEXHUYECKUX U FKOJOTUUECKUX PUCKOB B PEAJIbHOM MPOU3BOJICTBE.MeETO bl
TpoLeccos ¢ MOCTPOCHHUS TIOJICH U MOJIEITH PUCKOB.
HO3UINH . CHUCTeMHBIH TIOAXOA K YIpPaBIEHHIO 0€30MacHOCTBIO. KmaccHpuKamus XUMHIECKHX
TIPOMBIIIICHHON 1 BEILECTB, XUMHUKO-TEXHOJOTUYECKUX MPOLECCOB M XUMHUKO-TEXHOJOTHYECKUX CUCTEM
9KOJIOTUYECKOU N
) 6C30HACHOCTIL JUIs  meied  obecrieueHUs OE30MAaCHOCTH XUMHYCCKOro Mpou3BojAcTBa. [lacmopt
0e30macHOCTH XHMHYECKOro BeriecTBa. Kiaccnpukamus BO3MOXKHBIX HapyIICHUHA
9KOJIOTHYCCKOW W  TPOMBINIICHHOW  Oe3omacHOCTH  (MOCHEACTBUMA — aBapuii U
Ype3BbIUAlHBIX cuTyanuil). CyMMHUPYIOIIMHA TOTCHIUANBHBIA 3(P(EKT HEraTHBHOTO
BO3ICHCTBUS XUMHYECKOTO TIPOU3BO/ICTBA.
AHaJTUTHYECKHE METOJBI OICHKH O€30TMacHOCTH M aHaIW3 W3MeHeHWid. OCHOBHBIC
MOJIOKEHUS pa3nuyHbiX cucteM mojenupoBanus (FMEA, FTA, ETBA, MORT, II0T,
MaTpuipl  BeposTHOCcTH, JaepeBa coOweituii, I[IJIAC). CmocoObl HemomymieHus,
JIOKAJM3aINK ¥ JTUKBUIAIUHN aBapuid Ha IPOU3BOJICTBE.
Teopus Teopuss mpuemsieMoro puicka.OCHOBHBIE TIOJOXKEHUS TEOPUU PHCKA. AJNTOPUTM
TIpuUeMJIEMOT0 aHalli3a M OLCHKM TEXHHYCCKOIO M 3KOJOTHYECKOro pHCKa XHUMHKO-TEXHOJOTHYSCKOMN
pucka B cucteMsl. OLleHKa BEPOSITHOCTH PUCKA.
3 XMMHYECKOH Wnentudukanuss omacHOCTE B XHMMHKO-TEXHOJOTMYECKOW cucteme. [IpUYUHBI
TIPOMBILUICHHOCTH. | yapyinennii, aBapuii M Ype3BBIYAMHBIX CUTYaIUMi JUIS PasiMYHBIX BHIOB OMACHOCTEH.
MeTobl 3anuMThl OU3HECA, TIEPCOHANA U OKPYKAFOIIEH Cpe/ibl OT BO3MOXHBIX PUCKOB U
omacHocTel. OTleHKa aIeKBaTHOCTH 3aIIUTHI OT TEXHIYECCKUX H YKOJIOTHIESCKUAX PHCKOB.
MeTto bt [IpropuTeTHl B yHpaBICHWH OMACHOCTAMH XHMHYECKOTO MpPOM3BOACTBa. CIocoOb
yIpaBiIeHUsS MHUHUMU3ALUYA HETaTUBHBIX MOCIEACTBUI U YIIYUIIEHUS] YCIOBUN TpyJa B XUMHUYECKOM
0€30MacHOCThIO MIPOU3BO/ICTBE.
XUMHUKO- CrocoObl  3amUTBl  OT BO3MOXHBIX PHUCKOB U OIMACHOCTEH B XHMHYECKOM
TEXHOJIOTUYECKUX IIPOU3BOJICTBE [ATS CHUCTEM, paboTaIOUIUX MOJ JaBICHHEM (BaKyyMOM), IPU BBICOKHX
4 CHCTEM (HM3KHX) TeMIepaTypax, ¢ IPUMCHEHHEM OIACHBIX M BPEIHBIX BEIIECTB, CIIOCOOHBIX K
BO3TOPaHUIO, B3pbIBY U T.A.]. [IpaBmia Oe30macHOCTH, HANMCAaHHBIE Ha KPOBH. 3HAKU
0e30macHOCTH, OKpacka TPyOOIIPOBOIOB, CUTHAIBHAS pa3MeTKa.
CrocoOb1 oOecrieueHusT 0E30MaCHOCTH NP OOpAIIeHUN HEOPTaHWYECKHUX JKAIKUX
KHCJIOT U IIenoveid. TeXHOIOTHYeCKHe penIeHus M0 COKPAIICHHUI0 Ta30BBIX BBIOPOCOB,
CTOYHBIX BOJI M TBEP/IBIX OTXOJIOB.
Crparernyeckue pyucKH - IeJIb HOBOW MapaJurMbl YIIPaBJICHHUS.

5. IlanupyemMble pe3yabTaThl 00y4YeHHs 10 TUCHUILINHE, 00eCIeYnBAIOINHE JOCTHKEHHE MIAHUPYEMBIX
Pe3yJabTaTOB OCBOEHHSI 00Pa30BaTENbHOI MPOrpaMMbI

I/I3yquHe JUCHUIUIMHBL HaIpPaBJICHO Ha an/Io6peTeH1/1e CJICAYIOINX KOMHeTeHHHﬁ H HHIAUKATOPOB HX

JOCTHIKEHUA .

HpO(l)eCCl/IOHaJIl)Hl)Ie KOMIICTCHIIMHY U MHAUKATOPLI UHX TOCTUKCHUSA

pabounx Mecrax.

Kon u HaumeHoBaHHe . .

Kon n HauMeHOBaHHE HHAUKATOPOB JOCTHKEHUH KOMIIETeH U
KOMIIETEHIIHH
IK-3 K-3.1
Cnocoben ucronb30BaTh | CrocoOEH HMCIONb30BaTh HOPMATHBHBIE JOKYMEHTHI II0 BOIPOCAaM OXpaHbl Tpyla,
IpaBuia TEXHUKH | MPOMBIIUICHHOH  O0€30MacHOCTH,  IPOMBIIUICHHOW  CaHWTAapHW, TIOKapHOH W
Oe3omacHocTy, IEKTPOOE30IaCHOCTH.
MPOU3BOJICTBEHHON K-3.2
CaHWTapHH, NPOMBIILIEHHON | CocoOeH H3MepsATh IapaMeTpsl MPOM3BOJICTBEHHOTO MHKPOKIMUMATAa M OLCHUBAThH
0€30IaCHOCTM M HOPMBI | YPOBHH 3aIlbUICHHOCTH ¥ 3ara3oBaHHOCTH, [yMa, BUOpAIWH, OCBEIIEHHOCTH Pabodmx
OXpaHbl TpyAa, H3MEPATH | MECT, TSHKECTH M HANPSHKEHHOCTU TPYJIOBOTO IIpoIecca.
¢usnueckne, xumudeckue | [TK-3.3
(bakToprr u (akTope! | CriocoGen OKa3bIBaTh MEPBYIO JTOBPAa4eOHYIO TOMOIIh MOCTPAJABIINM IIPH aBapuiX U
TPYAOBOTO  MpOIECcCa HA | Ype3BbUANHBIX CHUTyanusX, J(GQEKTHBHO HCHOIB30BATh CPEACTBA 3aIIUTHl  OT

HETaTUBHBIX BO3JIEUCTBUH, MPOBOANTH KAUYE€CTBEHHBIM W KOJIMYECTBEHHBIM aHAIU3 U
OIICHMBAHME pUCKa




B pe3yJjbTare u3y4YeHUsl TMCHUILIMHBI CTYACHT 6aKanaBpnaTa JOJI2KEH:

3HaTh:

CpenctBa W METOXBI TOBBIIMICHHUS O€30MACHOCTH TEXHHYECKHX YCTPOHCTB W TEXHOJIOTWYECKHX IIPOIECCOB;
TEOPETHYECKIE OCHOBHI, IIPAaBOBHIC, HOPMAaTHBHO-TEXHUYECKHE ¥ OPTaHU3alIMOHHBIE OCHOBBI O€30MTaCHOCTH MPOM3BOICTBA;
METOIBl M CPEACTBa AWArHOCTHKH W KOHTPONSA 32 TEXHOJOTMYECKHMMH IIapaMeTpaMH C YYeTOM Oe30MacHOCTH
OCYILIECTBJICHHSI TIPOLIECCOB; CPEACTBA U METOABI 3allUTHI IIEPCOHANA M HACENICHHs B YCIOBMUAX aBapuil M dpe3BbIUailHBIX
CUTYyallWii; METOAbl WICHTU(HMKALMK ONACHOCTEH, aHalM3a U OLEHKHM TEXHUYECKUX PHCKOB M METOJbl IOCTPOCHHS
SMIIUPUYECKUX (CTaTUCTUUECKHX) U (PHU3MKO-XMMHUYECKHX (TCOPETHYECKUX) MOJeNie MOCIeACTBUH aBaphii Ha
XMMHUYECKOM NPEANPUSITHN; METO/IbI MaTEMaTHYECKOTO MOJICIMPOBAHUS B ONTHMHU3ALUHU U MIPOSKTUPOBAHUH O€30TMacHBIX
MPOLIECCOB XMMHYECKON TEXHOJNOTMM M OWOTEXHOJIOTHH; CPEACTBA W METOAbl CHIDKEHHS BIIMSIHUS aHTPOIOT€HHOTO
(hakTOpa HA OKPYXKAIOIIYIO CPELy.

YMmersn:

OrneHuBaTh C TO3WNUN OC30MACHOCTH XapaKTep MABIKCHHS JKUAKOCTEH M Ta30B, YCTOWYMBOCTH XHMHKO-
TEXHOJIOTHYECKON CHCTEMBI, BRIONPATh KOHKPETHHIE THUIBI TEXHUYECKUX YCTPOHCTB A 0OecHedeHHs MPOMBIIUICHHON H
9KOJIOTHYECKOH OE30MaCHOCTH XUMUKO-TEXHOJIIOTHIECKOTO MPOIiecca; IPOBOAUTE KOHTPOJIbh TEXHOJOTHUECKUX TapaMeTPOB
U YpOBHS HETaTUBHBIX BO3ICHCTBUII BPENHBIX TEXHOJOTHUYECKHUX (aKTOPOB HAa HMX COOTBETCTBHE TPEOOBaHHAM
0€30IacHOCTH; OILIEHMBATH MPOMBIINUICHHYI0 M JKOJIOTHYECKYI0 Oe30IacHOCTh TPOM3BOICTBA, BHIOMpaTh Hamboiee
palMOHAIBHYIO TEXHOJIOTHYECKYIO CXeMy 0€30IacHOr0 MpPOM3BOJICTBA 33[JaHHOTO MPOJYKTAa; OCYIIECTBIATH OLEHKY H
3aMephl BpPeIHBIX IPOU3BOJICTBEHHBIX (DAaKTOPOB.

Baaners:

MeronaMu  ompeesieHUs] ONTHMAIBHBIX M OE30MacHBIX TEXHOJOTMYECKUX PEKUMOB pPa0OTHl 00OpYIOBaHHUS |
TEXHOJIOTMUECKHUX TI0Ka3areled Ipolecca; IpieMaMy JeHCTBUN B aBapUMHBIX M YPE3BBIYAWHBIX CHUTYalMsAX, CIIOCOOaMU
3alIUTHl TIPOU3BOACTBEHHOTO TMIEPCOHANAa M HACCIICHUS B YCIOBUSAX aBapUi M YPE3BBIYAWHBIX CUTYaldi; HOPMATHUBHBIMU
akTaMH B OOJacTH SKOJIOTHYecKoi W mpombinuieHHOH OezomacHoctu (CanlluH, I'H, IIB), makeramu NpHKIAQTHBIX
MporpamMM Uil MOZICITHPOBAHUS XUMHUKO-TEXHOJIOTHUECKUX MPOIECCOB C TO3HIUI MPOMBIIUICHHOH M 3KOJIOTHYECKOM
0€30MacHOCTH; METOJAMH pacueTa W aHajm3a Oe30MacHOCTH MPOIECCOB B XMMHUYECKHX PEaKTOPax; METOJaMH aHalliu3a
3¢ PeKTHBHOCTH (PYHKITMOHUPOBAHUS U YIIPABICHUSI XUMUKO-TEXHOJIOTHIECCKAMH CHCTEMAMH U METOJIAMH PETYIHPOBAHHS
XAMHKO-TEXHOJIOTHIECKUX TPOIECCOB I 00eCIIeYeHUs IPOMBIIIIICHHOW 0€30ITacHOCTH M MUHUMHU3AIIUH BO3ICHCTBHS Ha
OKPY)KAIOIIYI0 Cpely, METOAMKAMH U CpeICTBAMM OLCHKM U M3MEPEHMs IMapaMeTpOB BPEAHBIX INPOU3BOACTBEHHBIX
(akTopoB.

AHHOTAILIUSA
pa6oyeit mporpaMMbl THCHUTIITHHBI

3.11e1ch0TepMuqec1me TEXHOJOI'MH B ITPOU3BOICTBE HCOPraHUYECKHUX BEIIECTB

1. O6mas TpynoeMKocTh (3.¢./4ac): 2/72.

2. MecTo TUCHUTIJIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHON MPOrpaMMbl

JucuumirHa JJIeKTpoTepMHYecKHe TEXHOJIOTHH B NPOU3BOACTBE HEOPraHMYeCKHX BeUIeCTBOTHOCHTCS K 4YacTH,
(dopMupyeMoii ydacCTHUKAMH 00pa30BaTeIbHBIX OTHOIICHHH Ooka 1 JIucuurummHe! (MOIYIIN).

3. leanb 4 328241 U3yYeHUs JMCHUIITUHBI

Lenbo QUCHUTUIMHBI SBISETCS PHOOPETEHIE HABBIKOB OCYIIECTBIIATh TEXHOJIOTHIECKUI MPOIIECC B COOTBETCTBUH
C periIaMeHTOM W HCIOJb30BAaTh TEXHUYECKHE CPEICTBAa IS W3MEPEHHUS OCHOBHBIX IapaMeTPOB TEXHOJIOTHUYECKOTO
mporiecca, CBOWCTB CBHIpbS ¥ TNPOAYKIWH; MPUHUMATH KOHKPETHBIE TEXHHYECKHE pEHICHHWs TIpH pa3padoTke
TEXHOJIOTHYECKUX TPOIECCOB, BEIOMPATh TEXHHYCCKHUE CPEJICTBA M TEXHOJIOTHH C YIETOM 3KOJIOTHUYSCKUX MOCIECICTBIA HX
MIPUMEHEHUS.

3amayn JIUCIIAIIINHEL:

- H3y4YeHHE OOIIMX 3aKOHOMEPHOCTEH IICKTPOTEPMHUUYECKUX MPOIIECCOB U 00OPYIOBAHHS, MPUMEHIEMOTO JUIS TAKUX
MIPOIIECCOB,;

- 3HAKOMCTBO C pf[]lOM KOHKpCTHBIX HpOI/ISBO}ICTB HeOpFaHI/I‘IeCKI/IX BCIICCTB C UCIIOJIb30BAHUEM 3HeKTpOTepMI/I‘IeCKOFO
CHHTE3A.

- HpO}IeMOHCTpI/IpOBaTB HpI/IMCHeHI/IC I/I3y‘-IeHHBIX METOO0B K KOHerTHBIM 3agadyam.

4. Conep:xanue TUCHUTITHHBI

Ne HaunmeHnoBanue
pa3ne pa3zena Conep:xanue pa3aeiia
Ja JUCIHMILIMHbI




[Momy4yeHre BBICOKMX TEMIIEPATyp C HCIOJB30BAHHEM JIICKTPUYCCKON OSHEPIHU.
. Pa3nuyHbIe TUIBI 3JIEKTPOTEPMUIECKIX YCTaHOBOK.
IIpsamoit CHHTE3 N
1 oKCHza a3oTa M3 [IpssmMoit cuHTE3 OKcHIAa a30Ta W3 MOJEKYJSIPHOTO a30Ta W KHUcIopoaa. DHU3UKo-
A30TA H KHCTIOPOJA. XAMHYECKHE OCHOBBI Ppouecca. TeXHonoerIeCKHe oco6eH}£0cm mpo1iecca. 5
DIEeKTPOTEPMUIECKUH, IIIa3MOXUMHUICCKHNA, TCPMUUECKUH W XEMOSIEPHBIH CIOCOOBI
(uKcarmy aTMOC(EpHOTo a30Ta.
KapOunpr xanpuus, kpeMHUs, 0opa. OU3NKO-XIMUYECKHEe OCHOBBI MOJIYYCHUS KapOmaa
2 [IpousBoncTBo KaJIbIIUS..
KapOuI0B TexHomormyeckas cxema npou3BoacTea. OCHOBHOE 000pyIOBaHHE
O4nCTKa OTXOIANINX TA30B U YTUIIM3AIUS OTXOJIOB.
[IpousBoacTBO Oo0nacte 1 MacIiTaObl IpuMeHeHHs. DU3HKO-XUMHUUECKUES OCHOBBI TIOJTYYCHUS.
3 HYaHaMHua TexHomormueckas cxema npou3sBojcTea. OcHOBHOE 000pynoBaHrue OUUCTKA OTXOSAIINX
KaJbLHSL. ra30B U YTIIU3AIHS OTXOJIOB.
n CgoiictBa u npumMeHeHue Gochopa. PU3NKO-XUMHICCKIE OCHOBBI MOTydeHUs pocdopa.
4 POM3BOJICTBO Texnonormueckas cxema. OcHoBHOe oOopymoBanue. OTXOIbI TPOU3BOACTBA M HX
(bocdopa MIPUMCHCHUE.

5. IlnanupyemMble pe3yJibTaThl 00y4eHHs N0 AUCHMILINHE, o0ecrieYHBalOLIUe JOCTHKeHH e TIJIAHUPYeMbIX
pPe3yJIbTATOB OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

I/I3yqu1/Ie JAUCHUIUIMHBL HAMPaBJICHO Ha HpI/IO6peT€HI/I€ CJICAYIOIHNX KOMIIETEHIIUI © HHAUKATOPOB HX

JOCTHKEHH

IIpodeccuonajbHble KOMIIETEHIMH H HHANKATOPBI MX J10CTHKEHUS

CaHUTapHH, NPOMBIIUICHHOM
0e30MacHOCTH ¥ HOPMBI
OXpaHbl TpyIa, HU3MepATh
¢bu3nyeckre, XUMHYCCKUE
(haxTopsI u (bakxTopsI
TPYIOBOTO  Iporecca Ha
pabounx MecTax.

Kon wu HauMeHoBaHHe N N
Koa n HauMeHOBaHHMe HHIUKATOPOB JOCTHKEHUH KOMIIeTeHIMii
KOMIIETeHIINT
NK-3 NnK-3.1
Criocobex ucnons3oBaTh | CrocoGeH HCMoNb30BaTh HOPMATHBHBIE JOKYMEHTHI II0 BONPOCaM OXpPaHBl TPYAa,
IpaBuiIa TEXHUKH | MPOMBIIUICHHOW  O€30MacHOCTH,  IPOMBIIUICHHOW  CaHWUTApHW, [OXapHOH M
6e3omacHocTH, 3IIEKTPOOE30MaCHOCTH.
MPOU3BOJICTBEHHOM K-3.2

CnocobeH u3MepsATh MapameTpbl MPOU3BOACTBEHHOTO MHKPOKJIMMAaTra M OILIEHHWBATh
YPOBHH 3allBJICHHOCTH W 3ara30BaHHOCTH, IIyMa, BHOpAIMH, OCBEIICHHOCTH PadOUX
MECT, TSDKECTH U HaNPSHKCHHOCTH TPYIOBOTO TPOIIecca.

IK-3.3

CrnocoGeH oka3bIBaTh MEPBYIO JOBPAaYeOHYIO MOMOIIb MOCTPAAABIINM TPU aBapusxX H
Ype3BBIYAHHBIX CHTyalusxX, S(QEKTHBHO HCIOIB30BaTh CPEACTBA 3aIUTHl  OT
HETaTUBHBIX BO3JECHCTBHH, NMPOBOJUTH Kau€CTBEHHBIH M KOJIWYECTBEHHBIH aHAIN3 H
OLICHMBAHHE PHCKA

B pe3yJibTare u3y4eHusl AMCUUILVIMHBI CTYACHT 6alca.naBpnaTa JOJI2KCH:

3HaTh:

ob1me 3aKOHOMEPHOCTHU DJICKTPOTCPMHUUCCKUX IMTPOUECCOB; OCHOBHOE 060pyI[OBaHI/Ie, MPpUMEHACMOC IJI TAKUX MPOLECCCOB,

CpeaAcTBa aBTOMATHU3ALIUU

nu

KOHTPOJISI  TCXHOJIOTMYECKOIro  Ipouecca, CBOICTBa CbIpbsd, HNPUMCHIACMOI'O

QJICKTPOTCPMUYCCKHUX IIPOIECCAX.

YMmerhb:

MPUHUMATh KOHKPETHBIE TEXHHYECKHE PELICHHS IMpHU pa3paboTKe 3IIEKTPOTEPMHUUECKUX IPOIECCOB;

COCTaBJIATH

MaTCprUaJIbHbIC U TCIIJIOBLIC 0ajaHChl THIOBBIX SJICKTPOTCPMHUUCCKUX IPOILECCOB, BLI6I/IpaTB OIITUMAJIBHBIC TCXHUYCCKHEC

Cpe/CcTBa U TEXHOJIOTHH.
Baangern:

HaBbIKaMH pacye€Ta OCHOBHBLIX XapPAKTCPUCTHUK JJICKTPOTCPMHUUICCKOTO MMpoHecca, COCTABJICHUSA MAaTCPHUAJTIbHBIX U TCIJIOBBIX
0aJlaHCOB THIIOBBIX SJIICKTPOTCPMHUUCCKUX ITPOLECCOB.

AHHOTALUA
padoueil nporpaMMbl AUCHHUIIMHBI

TexHoorus KaTa/JInu3aToOpPoOB U KATAJIUTHYICCKHE MMPOIECChI

1. O6mas TpynoemMkocTh (3.¢./49ac): (3.e./dac): 3/108.
2. MecTO JUCHHILIHHBI B CTPYKTYPe 00pa30BaTEIbHOI IIPOrpaMMbl




JucuuminHa TeXHOJIOTMSI KaTaJIM3aTOPOB W KATAJIMTHYECKHE IPOIEecchl  OTHOCHTCS K 4YacTH, (opMHpyeMoii
y4acTHUKaMH 00pa30BaTEeIbHBIX OTHOIICHH 0sioka 1 JIucumminHe! (MoIyIn).
3. Leap u 327241 H3YYeHHUs TUCHHILTHHBI
Lenpro OUCHUIIIMHBL SBISETCS (POPMUPOBAHHE Y CTYJCHTOB KOMIICTEHIIMH, CBSI3aHHBIX C MOHUMAHHUEM TEOPETUYECKUX
OCHOB  Karanm3a, Ha KCIOJb30BAHUU  KOTOPOro  0a3MpyIOTCS  MHOTHE  KpymHoMmaciitabHble Hedre- u
rasornepepadarblBaloIUe, OpPraHMYeCKHe ¥ HEOPraHMYeCKhe MPOU3BOJCTBA XHMHUYECKOH MPOMBINIICHHOCTH, s
MOCTICTYIOMIETO IPUMCHEHUS MOJYYCHHBIX 3HAHUI M HABBIKOB; CIIOCOOHOCTEH K MPUOOPETCHHIO HOBBIX 3HAHUI B 00JIACTH
MIPOMBINICHHOTO KaTaIN3a U TEXHOJIOTHHU KaTalH3aTOPOB.

3amavu JUCIUILTHHEL

- O03HAKOMJICHHE CTYJCHTOB C OCHOBHBIMH 3aKOHAMH M OCOOEHHOCTSIMHM NPHUMEHEHHs KaTalnu3aTOpOB B IIpoleccax
nepepaboTKH CHIPbS, TIOJy4ESHUS TPOTYKTOB U 3aLUThl OKPY KaIOIIEH Cpeabl;

- H3y4YCHHWE OCHOBHBIX CIIOCOOOB TPHUIOTOBJICHHS KaTalu3aTOPOB MW aJCOPOCHTOB; COBPEMEHHBIE TEHACHIMU
MIPUTOTOBJICHHUS M MCIIOJIb30BaHUs KOHTAKTHBIX MacC U aJICOPOCHTOB,;

- TIOJIyu€HHE HaBBIKOB IPUMEHEHUS U3YYEHHBIX METOJIOB K PELICHUI0 KOHKPETHBIX 3ajau.

4. Conep:xanue ITUCHUILTHHBI

Ne HaumenoBanue
pasne pa3nena Coaep:xanue pa3aeja
Ja JUCHUILITHHBI
Pounpb kaTanmm3a B CTAHOBJICHUH U Pa3BUTHH COBPEMEHHOM MPOMBIIUICHHOCTH.
OCHOBBI IPEABUICHUS KATATUTHIECKOTO IEHCTBUS, HCTOPHUSCKUE ITAITBI PA3BUTHS
Ponb TEOPETUYECKUX MIPEICTABICHHN B KaTallu3e, COBpEMEHHbIE TEHACHIIMU B Pa3BUTHH
1 KaTaau3aTopOB B METOJIOB TIOUCKA KaTalnu3aTOpPOB.
XUMHYECKOH OO0111ee 3HaYeHNE KaTaIN3a U KaTAITUTHUYECKUX TEXHOIOTHHI 11 SKOHOMUKH. KaTanus

MIPOMBIIICHHOCTH. | KaK BaKHEWIINI SJIEMEHT yCTOWYHMBOIO Pa3BUTHS IIPH CMEHE ChIPhEBOW 0a3bl
skoHOMUKH. Orpesiesienue, 001acTi MPUMEHEHHS 1 3HaUCHHUE.
CoBpeMeHHbIE KaTAINTHYECKUE TPOU3BOJICTBA U TEHACHIIUU HX Pa3BUTHS

OcCHOBHBIE OCOOCHHOCTH ¥ 3HAYCHHE SBIICHUH KaTaln3a, €ro CyITHOCTb.

[onsarne osHeprum aktuBammud. CHOcOOBI BBIPaXEHUS AKTHBHOCTH KaTajH3aTopa.
O6mue cenerns o | IIpoMoTopel ¥ MHrHOuTOpHl. Knaccupukaunus KaTalUTUYECKMX —IPOLECCOB MO
2 KaTanmse u MEXaHU3MYy MPOTEKaHUS PeaKIUH. 3aBICUMOCTh aKTHBHOCTH OT XMMHYECKOTO COCTaBa,
KaTaIu3aTopax. BHYTPCHHETO W BHEIIHETO CTPOCHHS KaTanm3aTtopa. BIUsSHHE OCHOBHBIX IapaMeTpOB
XAMHKO-TEXHOJIOTHIECKOTO TIpoIlecca Ha AaKTUBHOCTh Karanm3atopoB. (OCHOBHBIE
CTaJNM KaTaluTU4eckoro mporecca. [lonsaTue numutupytomeil craauud. CrnocoOsl
MHTCHCU(HUKAIIMH KATATUTHYSCKOTO TPOIIECCa B PA3JIMYHBIX 00JIACTAX €ro MPOTECKAHUS.

[TpoGnembl MacmITabHOTrO Mepexoja OT JabOPAaTOPHBIX YCIOBHH K MPOMBIIUICHHON
peammsanyu. OCOOEHHOCTH MPOTEKAHMS MPOIECCOB MPH TOMOT€HHOM W TE€TEPOT€HHOM
katanu3e. MakpOKMHETHKA KaTAIMTHUYECKUX PeakUUil ¢ MO3MLUMHA XHUMHUKa-TEXHOJIOra.
Karanutuueckue mporiecchl B razax W B kuakoi ¢ase. BuyrpumuddysnonHoe
TOPMOKEHHE CKOPOCTH peakinu. KBasuroMoreHHass MoJielib B pamkax au((y3HoHHOTO
MeXaHu3Ma IepeHoca MacChl M Teruia. MoJeKyisipHas W KHyACEHOBcKas auddys3us.
Binsinue mpoueccoB Macco- M TEIIONEPEHOca Ha NPOTEKAHUE XMMHUYECKOH peakluy B
cioe karanuzaTopa. Karanutuueckue peakTopbl pa3iMuHbIX KOHCTPYKLUH, ONpeeeHne
WX ONTHMAIBHBIX pabodnx peKUMOB. KOHCTPYKIINHM KAaTaTHTHIECKAX PEaKTOPOB B
COBPEMEHHBIX XMMHUYECKMX IPOMU3BOJCTBAX, HUX OCHOBHBIE XapaKTEPUCTHKHU.
TpeboBaHusi K KOHCTPYKIIMHPEAKTOPOB. DakTOpbl, ONpEeNsiomue BbIOOp THIA
peakropa. OnTuMalbHbIe TEeMITEPATYPHBIEPEIKUMBI IS HeoOpaTHUMBIX u
oOpaTtuMbIXpeakiuii. PeakTopsl ¢ HEMOIBIIKHBIM CJIOEM KaTaau3aropa. PeakTopel ¢
B3BEIICHHBIM U JBHKYITUMCS CIIOSIMU KaTaJIU3aTopa.

Twumer nporieccoB u
PEaxkTopoB.

3 T'omoreHHBIN U
reTepOreHHbIN
KaTaJus.

IIpo4HOCT M H3HOCOYCTOWYMBOCTh KOHTAKTHBIX Macc. CeNeKTHUBHOCTb. TeKCTypHBIE
U CTPYKTYpPHBIE XapakTepUCTHKH KaTadu3aTopoB. Tepmuueckas CTaOWIBHOCTS.
OnTuManbHbIE THAPOAVMHAMIYECKHE XapaKTePUCTHKH KaTaian3aTopoB. KaramnTmdaeckue
sapl. OOpaTtiMoe M HeoOpaTHMMOE, UCTUHHOE M JIOKHOE OTpaBJIEHHE KaTalu3aTOpPOB.
Cnoco0bl BOCCTaHOBJICHUS u peresepanuu KOHTaKTHBIX Mmacc.
[TpuMepBIIPOMBIIITIEHHBIX ~ KaTAJIUTHYECKUX TPOIEeccoB: mepepaborka HedtH
IPUPOJHOTO ras3a, IPOU3BOJCTBO aMMHUAaKa, a30THOM M CEpHOM KHUCIIOT; MPOHU3BOACTBO
MeTaHona, cuHTe3 @umepa - Tpomma, KpeKHHI, NPOLECCH MOIMMEPH3alHu.
Okosorudyeckn Oe3onacHble TeXHOJOrMH. KaranmnTudeckne CrocoObl Ui penieHus
9KOJIOTHUECKUX MpodiieM. OYNCTKAa OTXOASAIINX Ia30B MPOMBIIUIEHHBIX IIPOU3BOACTB OT
OKHCIIOB a30Ta, CEPHUCTBIX COCIMHEHNH, OKUCIIOB yIIepoJa U T. [.

4 HpOMLIHIJ'ICHHLIC
KaTaJn3aTophbl.




HOﬂFOTOBKa U CHHTE3 HCXOAHBIX BCHICCTB IAJId MNPUTOTOBJICHUA KaTalIU3aTOPOB.

OcHoBHEBIE TpebGoBaHUS K HCXOJHOMY CHIpbI0. OCaxJeHHBIE KOHTaKTHBIE Macchl. KatanuszaTopsl Ha
5 CIIOCOOBI HOCHTENAX, IOJTydYaeMble METONOM NPONHTKH. KOHTaKkTHBIE Macchl, HOJIy4aeMble
MPOU3BOICTBA MEXaHMYECKHM CMELICHHEM KOMIIOHCHTOB. [liaBieHbIe M CKeJICTHbIE KOHTaKTHBIC
KaTaJIN3aTOPOB. Macchl. KaTanusatopbl Ha OCHOBE IPHPOIHBIX IVIMH, LIEOJHTOB, HOHOOOMEHHBIX CMOJI.
Tepmudeckas 00pabOTKa KaTaIn3aTopoB.
MeTtob!I HCCIeJOBaHNS IPOYHOCTH, YACIBHON IIOBEPXHOCTH, AKTHBHOCTH.
Mertonpl NpoOBeNeHUS KHUHETHYECKOTO JKCICPHMEHTA, KPHTEPUH JUISL OIPEACIICHUS
Mertopt CTETICHW  WUCIIONIb30BaHMs TpaHylbl —Kataiu3aropa, Kpurepuu sddexktuBHOCTH
6 HCCIIEJOBaHUsA KaTaJIUTUYECKOTO IpoLecca.
KaTaJ13aToOpOB. DKcnepyMeHTaNbHbIE METOJbl OIpeAeieHust ckopocTeld peakiuid. Cratuueckue u

IPpOTOYHBIC (,HI/IHaMI/I‘IeCKI/Ie) METOAbI, UHTCTPAJILHBIC U an(l)(bepeﬂunanbﬂme PCAKTOPLI.
Mopenu uacaabHbIX PECAKTOPOB - UACAJIBHOTO CMCHICHUSA U UJICAJIbHOTI'O BLITCCHCHU .

Hayunble ocHOBBI
7 pa3paboTku u
moxdopa
KaTaJnu3aToOPOB.

OcHOBBI TpeBUACHUS KAaTaTUTHUECKOro aeicTBus. Llenmum M 3amadu HaydyHBIX OCHOB
NPUTOTOBJICHUSI M TEXHOJOTMHM  Karajau3aTopoB. (OCHOBHBIE  XapaKTEPUCTUKH
KaTaJn3aTOPOB W WX 3aBHCHUMOCTh OT YCIIOBHH IPHUTOTOBICHHA. HerpamuimoHHbIE
MOIXOABl K TPUTOTOBICHHUIO KATalM3aTOPOB C MPUMEHEHHEM COBPEMEHHBIX
HAHOTEXHOJIOTHH.

5. Ilnanupyemble pe3y/bTaTbl 00y4eHHs M0 AUCHMILINHE, 00ecnieYrBalolHe JOCTHKEeHHe IJIAHUPYeMbIX
pe3yJIbTATOB OCBOECHHS 00pa30BaTeIbHOIl NPOrpaMMbl

I/I3yqu1/1e JUCHUIUIMHBL HaMpaBJICHO Ha npno6peTeH1/1e CJICAYIOINX KOMHETeHHHﬁ H HHIUKATOPOB HX

JOCTHIKCHUA .

l'[potl)eccnonam,m,le KOMIICTCHIVHA U MHAUKATOPLI HX TOCTUKCHUSA

Kon " HAaNMEHOBaHHe . "
Koa 1 HauMeHOBaHMe HHAUKATOPOB IOCTUKEHUI KOMIeTeH Mt
KOMIICTCHIIUH
K-1 IIK-1.1
Cnocoben nonbupats, | CnocoOeH HacTpauBaTh M IPOBOIUTH IPOBEPKY 000PYAOBAHUSI.
HacTpamBaTh, oOciyxuBath, | I1K-1.2
TOTOBHUTH K peMonTy, | CrocoOeH MPOBEPATh TEXHHYECKOE COCTOSHHE, MPOBOIWTH MPOPHUIAKTHUCCKUEC
OKCIULyaTHPOBaTh, YCTPAHATL | OCMOTPHI M 0OCTyKHBaHIE 000pyIOBaHNUS, BKIIFOYAsl TOJITOTOBKY K PEMOHTAM.
OTKJIOHCHHUS or | MK-1.3
periIaMeHTHbIX PEKUMOB | JIeMOHCTPHPYET TOTOBHOCTH K OCBOGHHMIO HOBOTO OOOpPYZOBaHUS W  €ro
paboThI OCHOBHO€ | JKCIUTyaTalliH.
TEXHOJIOTMYECKOe K-1.4
obopymoBaHHe € Y4eTOM | CriocoGeH aHaIM3MpPOBATh TEXHUYECKYIO IOKYMEHTAIMIO, MPOBOIMTH OCHOBHBIE
TpeboBaHHi TEXHUYCCKOH | yHKeHepHBblE pacueThl JJisi  10j00pa 00OpYNOBaHUS B COOTBETCTBUH C
AOKYMEHTALUU. TEXHOJIOTHYECKHMH PerjiaMeHTaMH U MacITaboM ITPOHU3BOJICTBA.
K-1.5
Cnoco0eH BBISBIISITh U YCTPAHATh OTKJIOHEHUSI OT PErjiaMeHTHBIX PEXUMOB PabOThI
OCHOBHOTO TEXHOJIOTHYECKOT0 000pyIOBAHNSI.
K-1.6
l'oToB HcHOMB30BaTh HOPMATUBHBIE JOKYMEHTHI IO KAa4eCTBY, CTAaHAAPTU3ALUN U
cepTH(UKAINH BBIITyCKAEMOM MPOIYKIUH, IPUMEHSTH 3JIEMEHTHI SKOJIOTHYECKOTO
aHaIM3a B IPAKTHUYECKOH padoTe.
K-2 K-2.1
Cnocoben npuHEMaTh | CHOoCOOEH OCYHIECTBIIATH TEXHOJOTMYECKHII TpoIlecC B COOTBETCTBHU C
TEXHUYECKHUE PpEHICHUs IPU | PErIaMEHTOM, UCIOJBb30BaTh COBPEMEHHBIE TEXHUUYECKHE CPEICTBA I H3MEPEHHUS
pa3paboTKe TEXHOJOTMYECKUX | M YNpaBICHUS OCHOBHBIMH IapaMeTpaMH TEXHOJOTHYECKHX IPOIIECCOB,
MPOIIECCOB, UX IMPOBEACHUS B | ONMpENeNICHHUs MPAKTHYECKH BaKHBIX CBOMCTB CHIPBS M MPOAYKIIHH.
pamKax pernamenToB, | [IK-2.2
BBISIBIIATD u ycTpanaTh | CmocobeH OOOCHOBBIBAaTh W TPUHUMATh TEXHUUECKHE PEIICHUS TpU BBIOOpE
OTKJIOHEHWUS, BBIOMPATh | TEXHOJIOTHYECKHX OIMEpaIiii B XOIe Pa3pabOTKH TEXHOJOTHYECKHX IPOIECCOB,
TEXHUYECKHUE CPEICTBA JJISl | YUUTHIBATH SKOJOTHYECKHE MOCIEACTBHS NPUMEHEHNS KOHKPETHBIX TEXHOJIOTUH H
U3MEPEHUS 6a30BBIX | TEXHHYECKUX CPEJICTB.
ImapaMeTpoB Texmpouecca, | IIK-2.3
CBIpbs, MPOAYKUUHU C y4€TOM | CrocoOeH BBISBISTH W YCTPAHATh OTKIOHEHHWS OT PErJaMEHTHBIX MapaMeTpoB
9KOJIOTYECKHUX aCTICKTOB. TEXHOJIOTHUECKOT0 IMpolecca.




nK-2.4

CrocobeH TMpOBOAWTH aHAIN3 MATEPHAIOB HA CTAIWAX BXOJHOTO, TEKYIIETO
TEXHOJIOTHIECKOTO W 3aKIIOYUTEIHFHOTO KOHTPOJS M OCYIIECTBISITH OICHKY
MTOJTyYaeMBIX pe3yIbTaToB.

B pe3yJjbTare nu3y4eHusi AMCHMILIMHBI CTY/IEHT 0aKajlaBpuaTa J0JKeH:

3HaTh:

MeTtonpl HaydHOTO MOAOOpa KaTaIM3aTOPOB IJISi OCHOBHBIX TEXHOJOTHYECKHX IIPOILIECCOB; 3HAYCHHE M MECTO
KaTaau3aToOpoB M aJcOpOEHTOB B MHPOBOM JKOHOMHUKE;, COCTOSSHHME W TEHACHLMU PAa3BUTHUS KaTalu3aTOpHOU
MIPOMBINICHHOCTH; TEOPETHYCCKIE OCHOBBI KaTAIM3a M KATATUTHYCCKUX MPOIIECCOB. OCHOBHBIC CIIOCOOBI MPHUTOTOBICHHS
U COCTaB KAaTalU3aTOPOB W  aJICOPOCHTOB; CHIPHE, HCIOIB3YeMOE Il MX IPUTOTOBJICHHUSA, a TAaKKE COBPEMCHHBIC
HATIPABJICHUS Pa3BUTHs OTPACIH;, MOTPCOUTEIBCKUEC XaPAKTCPUCTHKH KAaTaIM3aTOPOB M aJCOPOCHTOB; MPOOJIEMBI
9KOJIOTH3AIMH TEXHOJIOTUYECKUX MPOIIECCOB, PECYpPCO- M IHEProcOCPEKCHHs B KATAIUTHUCCKUX IPOIECCaX; CHOCOOBI
MIPeIOTBPALLEHUS OTPABJICHUS KaTaJU3aTOPOB, UX PEreHepalliy U yTUIU3alluu.

YMmerh:

PaccunThiBaTh W aHANM3MPOBATH TEXHOJIOTHYECKHE CXEMBI IPOLECCOB MEPEPabOTKH CHIPBS C HCIIOIB30BAHUEM
KaTaJau3aTopoB; I0Jb30BaTbCSl CIPAaBOYHBIMM MaTepuajaMd MU METOJaMH MAaTEeMaTH4YEeCKOro MOJAEIMPOBAHUS INpHU
[IPOBEJICHUN PACUETOB M KOPPEKTHPOBKE INapaMeTPOB KATAIUTHUECKOTO IPOLECCa. OCYIIECTBIATh OLEHKY M aHalIu3
OCHOBHBIX TIOTPEOWTENBCKUX CBOWCTB KaTaJdW3aTOpPOB W aICcOpOCHTOB; aHamW3 U 0000mIeHHE pe3yibTaToB
HCCIICOBATEIBCKON paOOTHI, HX HCIOIH30BAHUE B IPAKTHICCKOHN e TCIHHOCTH.

Baagern:

Ha6op0M 3H8.HI/II71 nu yCTaHOBHCHHLIX npaBym JJIA 4YTCHMs, IMOHMMAaHUA U COCTABJICHHA HaquO-HCCHe)IOBaTeHbCKOﬁ nu
MPOEKTHO-KOHCTPYKTOPCKOW ~ OKyMEHTAl[M; HaBbIKAMH pabOThl ¢ NOpUOOpaMu, HCHONB3YeMbIMH B HAay4HO-
HCCIICIOBATEIBCKON paboTe MpH OLCHKE (PU3MKO-XMMUYECKHUX U 3KCIUIyaTAIlMOHHBIX CBOMCTB KaTaJW3aTOPOB. MeTomamu
TEXHOJIOTUYCCKOTO H KOHCprKTI/IBHOI‘O pvaeTa OCHOBHBIX annapaTOB, B KOTOpLIX HpOBO}IHTC}I KAaTAJIUTUYCCKHUEC U
aZcOpOIMOHHBIC MPOIIECCH; pacdeTa HEOOXOAWMOTO KOINMYECTBA KAaTallM3aTOPOB M aJCOPOCHTOB IS TPOBEACHUS
KOHKPETHOI'0 XMMHKO-TEXHOJIOTHYECKOI0 IpoLecca.

AHHOTADUA
padoueil nporpaMMbl AUCHHUILIMHBI

TexHOJI0TUsl KATAJIU3aTOPOB U 2/1COPOEHTOB

1. O6umas TpyaoemMkocTh (3.¢./49ac): (3.e./uac): 3/108.
2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe/bHON NPOrpaMMbl
JuctumirHa TexHONOrusi KaTajau3aTopoB W aJCOPOEHTOB OTHOCHUTCS K YacTd, (OpMHUPYeMOU YYaCTHUKAMH
00pa30BaTeNBHBIX OTHOIIEHHH O0J10Ka 1 JIMCIUIUTNHBL (MOTYITH).
3. Lean u 331241 U3yYeHUs THCHHILTMHBI
Lenpro AUCHMIUIMHBI BJsIeTCSl (POPMUPOBAHUE Y CTYJCHTOB 3HAHHMH, CBSI3aHHBIX CO CIIOCOOAMHU TEOPETHYECKOTO U
MPaKTHYECKOro M0100pa KaTaJUTHUECKUX CHCTEM, MPUMEHSEMBIX B O0JACTH NMPOMBIIUIEHHOTO KaTaiu3a U TEeXHOJOTHUH
KaTaJ13aTopOB, CIOCOOaMU CUHME3a Kamanau3amopos U a0copbeHmos 0715 KOHKPemMHbIX XUMUYeCKUX pou3800cme.
3ajauu TUCIUTUTUHBI:

- O03HAaKOMJIEHHE CTYJEHTOB C OCHOBHBIMH 3aKOHAMH U OCOOCHHOCTSIMH TMOA0Opa KaTaqu3aTOpoB U aJcOpOEHTOB,
MIPUMEHEHHS KaTalu3aTOpOB B Tpolleccax MepepadOTKH CHIPbs, MOIYYeHHs] MPOAYKTOB M 3aIUTHI OKPYXKAIOLIEH
cpenst,

-  U3yYEeHHE OCHOBHBIX CIIOCOOOB MPHUTOTOBIEHUS KaTalWu3aTOpOB M aJCOpPOEHTOB; COBPEMEHHBIE TEHACHIINU
MIPUTOTOBJICHHS U HCIIOJH30BAHUS KOHTAKTHBIX Macc U aJICOPOCHTOB;

- TIOJy4Y€HHE HAaBBIKOB IPUMEHEHUS N3YYEHHBIX METOJOB K PEIICHUIO KOHKPETHBIX 3a/1a4.

4. Conep:xanue IMCHUIIHHBI

No HaumenoBanue
pasie pasnena Copep:kanue pasnena
Jaa JHCHHIUTHHBI
Poub KaTanu3a B CTAHOBJIEHUH U PA3BUTHH COBPEMEHHOMN IPOMBINIIEHHOCTH.
Ports OCHOBBI TIPEIBHICHHS KATAIMTUIECKOTO JICHCTBHUS, HCTOPUYECKHE DTAIIBI PA3BUTHUS
TEOPETUIECKUX TIPEICTABIIEHNI B KATAIU3E, COBPEMEHHBIE TEHICHIIMN B PA3BUTHH
KaTaJu3aTopoB B
1 F METOIOB MOKMCKA KATaIH3aTOPOB.
XUMHIECKOM .
OOlee 3HAUEHHE KATANN3a U KATATUTHIECKUX TEXHOIOTUH 171 SKOHOMUKH. Karamus
UPOMBIIIICHHOCTH. | kak paHEHIIMI 3JIEMEHT YCTOWUMBOTO Pa3sBUTHUS IIPU CMEHE CHIPHEBOU 0a3bl
sKoHOMUKH. Onpe/ienenue, 06IacTH IPUMEHEHNUS ¥ 3HAYEHHE.
CoBpeMeHHBIE KATATUTHYECKHE TIPOU3BOJICTBA M TEHICHIMU UX PA3BUTHS




OOmue cBeaeHus 0
2 KaTajause U
KaTaan3aTropax.

OcHOBHBIE OCOOCHHOCTH M 3HAUCHHUE SIBJICHUH KaTajIn3a, €ro CyIHOCTb.

[lonsatne osueprum aktuBamuyd. CHoOcOoOBI BBIPAXEHUS AKTHBHOCTH KaTajM3aTopa.
IIpomoropsr u wuHrHOWTOPHL. Kilaccmpuranms KaTaINTHYECKHX MPOIECCOB IO
MEeXaHU3MYy MPOTEKaHUS PeaKInHU. 3aBICUMOCTh aKTHBHOCTH OT XMMHYECKOTO COCTaBa,
BHYTPCHHETO W BHEIIHETO CTPOCHMS KaTalnm3aTropa. BIHMsSHME OCHOBHBIX IapaMeTpOB
XMMHKO-TEXHOJIOTHIECKOTO TIpoIlecca Ha AaKTUBHOCTh Karanm3atopoB. OCHOBHBIE
CTamuu KaTaJUTHIeckoro mpomecca. [lomarme nmumurupyromed cragun. CriocoObI
MHTEHCH(HUKALMY KaTAJINTUYECKOTO MPOIIecca B Pa3IMYHBIX 00JIACTSX ero NPOTeKaHuUsI.

Hayunble ocHOBBI
pa3paboTKu u
3 moxdopa

OCHOBEI MpeABUACHNA KaTaJIUTUYCCKOI'O JeHCTBUS. LIeJm " 3alaiv Hay4YHbIX OCHOB
MIPUTOTOBJICHUS n TCXHOJIOTHH KaTaJn3aTopoB. OCHOBHEIE XapaKTCPpUCTUKU
KaTaJn3aTopoB U UX 3aBUCUMOCTL OT yCJ'IOBI/Iﬁ IMPUTOTOBJICHUS. HeTpa[[I/II_[I/IOHHI)Ie

KATATH3ATOPOB. MOAXOAbl K MPUrOTOBICHHIO KATalM3aTOPOB C HPUMEHEHHEM COBPEMEHHBIX
HAHOTEXHOJIOTHil.
T[IpOYHOCTb M H3HOCOYCTONYMBOCTb KOHTAKTHBIX Macc. CeleKTHBHOCTb. TeKCTypHbIE
M CTPYKTYpHbIC XapaKTEPUCTHKH KaTaIH3aTOpoB. TepMHueckas CTaGHIBbHOCTS.
OnTuManbHbIe THAPOAHHAMHYECKHE XapaKTePUCTUKH KaTanmu3atopos. KaranuTiueckue
aael. O6paTMoe M HEOOpPaTHMOE, MCTHHHOE M JIOXKHOE OTPABICHHME KATAIM3aTOPOB.
TIpOMBIIIICHHbIC CriocoGpl BOCCTAHOBJICHHS " pereHeparun KOHTAKTHBIX Mace.
4 | karanmsatopsr. [IpUMEpHIIPOMBIIIICHHBIX ~ KATAINTHYECKUX —IPOIECCOB: mepepaboTka HeGTH U
TIPUPOHOTO Ta3a, NPOM3BOACTBO AMMMAKa, a30THON M CEPHOM KMCIOT; HPOM3BOICTBO
MeraHona, cuHTe3 @uumiepa — TpomIa, KPEKHHT, MPOLECCH MOTHMEPH3AIHH.
DKOJOTHYECKH OE30MaCHbIC TEXHOJIOTMH. KaTaluTH4ecKHe CIIOCOOBI IS PEIICHHS
SKOJIOrHYECKUX TPo6IeM. OUUCTKA OTXOMSIINX [a30B IPOMBIIIICHHBIX MPOU3BOICTB OT
OKHCJIOB a30Ta, CEPHUCTBIX COSIMHEHUH, OKHCIIOB YIIepOa  T. 1.
[IOArOTOBKA M CHHTE3 HCXOJHBIX BEIIECTB JUISl NPUTOTOBICHHS KaTalH3aTOPOB.
OCHOBHBIE TpeGOoBaHHs K HCXOHOMY ChIpbI0. OcasKIeHHbIC KOHTAKTHBIC Macchl. KatanusaTopsl Ha
5 | crocoGsr HOCHTEIAX, TOTydaeMble METOJOM NPONMUTKH. KOHTAKTHBIE MAcChl, MONydacMbie
IIPOM3BOJCTBA MEXAaHMYECKHM CMCIICHHEM KOMIIOHEHTOB. IInaBieHbIE M CKEJIETHbIC KOHTAKTHbIC
KaTaJH3aTopOB. Macchl. KaTanmsatopsl Ha OCHOBE NPUPOIHBIX TJIHH, [EOTHTOB, HOHOOOMEHHBIX CMOIL.
Tepmuueckas 06paboTKa KaTaau3aTopoB.
MeTOL[LI HCCIICOJOBAHUS HquHOCTI/I, yHeHLHOﬁ HOBerHOCTI/I, AKTHUBHOCTH.
M MeTOL[LI HpOBeI[eHI/ISI KHUHETUYCCKOI'O 3KCHepI/IMeHTa, KpI/ITepI/II/I JJISA OHpe)leJ'IeHI/IH
CTOMBL CTENEHH  WCTOJL30BAHUS TPAaHyJbl  KaTauM3aTtopa, KpuTepudn 3(PEKTUBHOCTH
6 HccIenoBatHIA KaTaJUTHYECKOTO MpoIecca.
KATaJIn3aTopOB.

OKclepUMeHTaJIbHbIE METOJBl OIpeAeNeHHsT cKkopocTe peakiuid. CraTHueckue u
MIPOTOYHBIE (JUHAMHYIECKHE) METOIbI, HHTETpabHble U AU (epeHIHaTbHBIE PEaKTOPHI.
Mogenu naeaabHbIX PeaKTOPOB - HCATbHOTO CMEIICHHS M HACAILHOTO BEITECHEHHS.

Tumne! poreccoB u
PEaKTOpOB.

7 T'omoreHHbIN 1
reTepOreHHBIN
KaTaJus.

[TpoGmembl MacmTabHOTO Iepexoja OT J1a0OPaTOPHBIX YCIOBHH K IIPOMBIIUICHHOH
peammzanui. OcoOEHHOCTH NPOTEKaHUS MPOLECCOB MPH TOMOTEHHOM W T'€TepOT€HHOM
KaTtanu3e. MaKpOKWHETHKAa KaTAINTHYECKNX PEaKIUH ¢ MO3HMIHMH XMMHKa-TEXHOJIOTa.
Kartanuruueckne mpomecchl B ra3ax M B JKHAKOW (asze. BryrpuanddysnonHoe
TOPMOXKEHHE CKOPOCTH peakiuu. KaTanuTndeckre peakTopbl pa3IuIHbIX KOHCTPYKIUH,
OIpeJIeTICHUE UX ONTUMAIIBHBIX pa00YMX PEKHMOB.

5. llnanupyeMble pe3y/bTaTbl 00y4eHHMs M0 AUCHHMILINHE, 00ecTieYrBalOLIHe JOCTUKEeHHe IJIAHUPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30BaTeIbHOIl NPOrpaMMbl

HSy‘ICHI/Ie JAUCHUIUIMHBL HAIMPaBJICHO Ha HpI/IO6p6T€HI/I€ CJICAYIOIHNX KOMIIETEHIIUIA © HHAUKATOPOB HX

NOCTHIKEHUA .

HpO(l)eCCl/IOHaJIl)Hl)Ie KOMIICTCHIMHA U MHAUKATOPLI HX TOCTUKCHUSA

Kopn " HaMMEeHOBaHHUE . .

Koa u HanMeHOBaHHe HHIMKATOPOB JIOCTHKEHUIT KOMIETeH it
KOMIIETeH U
1IK-1 IIK-1.1
CrocobeH noxoupatk, | CnocoOeH HACTpauBaTh U MPOBOJMTH IPOBEPKY 000PYIOBAHUS.
HacTpauBarh, o0ciyxuBath, | ITK-1.2
TOTOBUTH K peMoHTy, | CrocoOeH MpPOBEPSATh TEXHUYECKOE COCTOSHUE, MPOBOIHMTH MPO(MIAKTHICCKHE
OKCIULyaTHPOBaTh, YCTPAHATL | OCMOTPHI M 0OCITYKHBaHHE 000pyJOBaHUS, BKIIFOYAsl TOJITOTOBKY K PEMOHTAM.
OTKJIOHEHUS oT | IK-1.3
pernaMeHTHBIX PEKUMOB | J[eMOHCTPHUPYET TOTOBHOCTH K OCBOGHHIO HOBOTO OOOpPYJIOBaHUS H €ro




TEXHUUYECKUE pElUIeHUs Mpu
pa3paboTKe TEXHOJOTHYCCKUX
MPOLIECCOB, UX MPOBEACHUS B

ChIpbs, NPOAYKHIHU C Y4YETOM
OKOJIOTHYCCKUX aCIICKTOB.

paboTsl OCHOBHOE | DKCIUTyaTaluH.
TEXHOJIOTHYECKOE K-1.4
obopynosanue ¢ yderoM | CriocoGeH aHAIM3HPOBATH TEXHHYECKYIO JOKYMEHTALHMIO, IPOBOJUTH OCHOBHBIC
TpeOoBaHMUit TEXHUYECKOHM | MHXKEHEPHBIE pacdeThl sl  1mombopa OOOpYHOBaHHS B COOTBETCTBHU C
JOKYMEHTALHH. TEXHOJIOTHYECKUMH periiaMeHTaMU U MacTaboM IPOHU3BOJICTBA.
IK-1.5
Croco0eH BBISBIATH U YCTPAHATH OTKIOHEHUS OT PETJIAMEHTHBIX PEXKUMOB PabOTHI
OCHOBHOT'O TEXHOJIOTHYECKOI'0 000PYIOBaHUsL.
IIK-1.6
I'oToB MCMONBE30BaTh HOPMATUBHBIC JTOKYMEHTHI IO KauyeCTBY, CTAHAAPTH3ALMU H
cepTU(UKALNHU BBIITyCKaeMOM MPOIYKINH, TPUMEHSTH 3JIEMEHTHI SKOJIOTHYECKOTrO
aHaM3a B IPAKTHYECKOH padoTe.
MK-2 MK-2.1
Cnocoben npuHuMaTh | CHOCOOEH OCYHIECTBIISITH  TEXHOJOTMYECKHI Ipolecc B  COOTBETCTBUH  C

PEriIaMeHTOM, UCHIOJIB30BATh COBPEMCHHBIC TCXHUYCCKUE CPEACTBA IJIsI U3MEPCHU
U yhopaBJICHUS  OCHOBHBIMU  HapaM€TpaMH  TEXHOJOTHYCCKUX  IMPOLECCOB,
OMNPpCACIICHUA MPAKTUYCCKHN BAXKHBIX CBOMCTB CBhIpbs Y NPOAYKIHNU.

paMKax periamenTos, | IIK-2.2

BBISIBIISITH Hu ycrpanath | CrocobeH 0OOCHOBBIBATh W TPHHAMATh TEXHHYECKHE pEIICHUS IpH BBIOOpE
OTKJIOHEHUS, BBIOMPATh | TEXHOJIOTHYECKHX OIEpaIiii B XOIe pa3pabOTKH TEXHOJOTHYECKHX IIPOIECCOB,
TEXHUYECKHE CPEACTBA JJIS | YYUTHIBATh SKOJIOTMUECKHUE MOCIEACTBUS MPUMEHEHHS] KOHKPETHBIX TEXHOJOTUN U
H3MEPEHUA 6a30BBIX | TEXHHUYECKUX CPEJICTB.

rnapamMeTpoB Texmpouecca, | [IK-2.3

CnocoOeH BBISBIATh H YCTpaHATh OTKJIOHCHHUA OT PCTIIAMCHTHBIX IIapaMCETPOB
TCXHOJIOTMYCCKOI'O Mpo1necca.

K-2.4

CriocoOeH MpOBOAUTHh aHAIU3 MATEPUANOB HA CTAJAMAX BXOIHOTO, TEKYIIETO
TEXHOJOTHUECKOTO U 3aKIIOYUTENLHOTO KOHTPOJS U OCYIIECTBISATH OIEHKY
TOJIy4aeMbIX PE3yJIbTaTOB.

B pe3yJibTare u3y4eHusl IMCUHUILIMHBI CTYACHT 6aKaﬂaBpnaTa JOJIXKCH

3HaTh:

OCHOBHBIE CIIOCOOBI NMPHUTOTOBIEHHUA M COCTaB KaTaIM3aTOPOB M aJCOPOCHTOB; CHIPHE, MCIHONB3YEMOE I HX
NIPUTOTOBJICHUS, @ TAKXKE, COBPEMCHHBIC HANPABICHHUS pa3BUTHSA OTPACIH; IOTPEOUTENBCKHE XapaKTEPHCTHKH
KaTaJIM3aTOPOB U aJICOPOCHTOB; MPOOJIEMBI 3KOJIOTH3aIINI TEXHOJIOTHIECKUX MTPOIIECCOB, PECYPCO- M SHEPTOCcOepeKeHNS B
KaTaJIMTUYECKHX ITPOIIECCaX; CIOCOObI MPEAOTBPAIIEHHUS OTPABICHUS KaTaJlM3aTOPOB, UX PEreHepalny U YTHIH3ALIH.

YMmersb:

AHanM3upoBaTh TEXHOJOTHYECKHE CXEMBI IPOIECCOB C IENbI0 MOAOOpPAa KOHKPETHOW KaTaIMTHYECKOH CHCTEMBI;
noJ0UpaTh KOHKPETHYIO TEXHOJIOTHMIO ISl MOJIyYeHHUsl TOTO WM MHOTO Karaiu3aTopa HWIH aJcopOeHTanoNb30BaThCs
CIPaBOYHBIMU MaTepHaIaMU ¥ METOJaMH MaTeMaTHUYECKOT0 MOJACIMPOBAHUS NIPH MIPOBEACHUH PACUETOB U KOPPEKTUPOBKE
rapamMeTpoB KaTaJUTHYECKOTO IMPOILECCa. OCYIIECTBIATh OIEHKY M aHalu3 OCHOBHBIX IOTPEOMTENBCKUX CBOMCTB
KaTaJM3aToOpoB U a/JcOPOEHTOB; aHalM3 M OOOOLIEHHE PEe3yJIbTATOB HCCIENOBATENbCKOW PadOThl, UX HCIOJb30BaHHE B
IIPaKTUYECKOU AESATEIbHOCTH.

Baagern:

CriocobaMu 1o100pa KOHKPETHON TEXHOJOTHUH JUIS TOJYYEHHs] KAaTaJUTHUECKOH CHCTEMBI WM aJcOpOCHTa; HaBBIKAMH
paboTel ¢ mpuOOpamMH, HCIOJNB3YEMBIMH B HAy4YHO-HCCIIEIOBATEIbCKOM paboTe mpH OleHKe (U3UKO-XUMHYECKHX |
9KCIUTyaTalMOHHBIX CBOMCTB KaTalnu3aTOpoB. MeToAgaMM TEXHOJIIOTMYECKOT0 M KOHCTPYKTHBHOTO pacdeTa OCHOBHBIX
annapaToB, B KOTOPBIX MPOBOJSTCS KaTAIUTHYECKHE M aJCOPOLMOHHBIE MPOIECCH]; pacueTa HEOOXOANMOro KOJIMYECTBA
KaTaJM3aTOpPOB M aJICOPOCHTOB /sl MPOBEJACHHUSI KOHKPETHOTO XMMHUKO-TEXHOJIOTHUECKOTO ITpoIecca.

AHHOTALUA
paboueii mporpaMMbl AUCIUTIIIHHBI
«Hanomexnonozuu u nanomamepuaivt»

1. O6masi TpynoeMKocTh (3.¢./49ac): 2/72

2. MecTO IHCHMIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MporpaMmMsl

JucnumirHa BapuaTHBHOW yacTH HaHOTEXHOJIOrMM M HAHOMATEPHAJBI OTHOCHTCS K IPO(ECCHOHAIBHOMY IHKITY
JUCHUTIIINH l'lpO(i)I/IJ'[H «XHUMHYECKast TSXHOJIOTHS HEOPraHUYCCKUX BEUICCTB).

3. Heapb u 3a1a4u 0CBOEHUS Y4eOHOI JMCIHILIMHBI



Ieabr0 OCBOCHUS AWCIUIUIMHEI SBISAETCS (OPMHUPOBAHHE Yy CTYACHTOB OOIIETO TPEICTABICHHS O Pa3IMIHBIX
acmeKkTax (M3WKH HAHOCTPYKTYp, BKIIIOYAas METOABI CO3MAHHMS M HWCCIICAOBAaHMS HAHOCTPYKTYPHBIX MAaTEepHAaJIOB,
MEPCIICKTUBHBIC HATIPABJICHUS UX TPUMCHCHUSI.

3agaum npenoiaBaHusl JUCIUATUIAHBL:

- YCBOGHHE CTYJCHTaMH TEOPETHICCKHUX 3HAHNN B 00JIaCTH HAHOMATEPHUAIOB M HAHOTEXHOJIOTHIA;

- YCBOGHHE CTYJCHTaMH METOOB MOJTYICHUS M UCCICIOBAHI HAaHOMATePHAIOB

4. Coaep:xaHue TUCHUTIHHbI

IIpenmer m3yuenus. Mcropudeckne Bexu. ManycTpranmsanus HaHOTexXHONOTHHA. Kiaccnukarwst # ocoOeHHOCTH
HaHOOOBEKTOB. DIIEKTPOHHOE CTPOCHHWE HAHOCTPYKTyp. PasmepHspie 3¢ ¢exTsl M cBoiicTBa HaHOOOBEKTOB. BmsHne
pa3mepa 3epeH Ha CBOWCTBA HAaHOOOBEKTOB (aHOMalUsi MEXaHHMYECKHX CBOWMCTB; (pa30BbIC IMPEBpPAIlCHHS U TCPMHUUYECKHUE
CBOMCTBAa; KaTaJUTUYECKHE CBOWCTBA; MAarHUTHBIE CBOMNCTBa). lccienoBaHuMe aTOMHOM CTPYKTYpbl € IOMOIIBIO
JTU(PaKIMOHHOTO METO/Ia; MUKPOCKOMHS; clieKTpocKonus. DyiiepeHsl U QyIIepuTsl; YIiaepoaHble HAHOTPYOKH; rpadeH
(ocoOeHHOCTH CTPYKTYpHI, CBOiicTBa M IpuMeHeHHEe). OCOOEHHOCTH IOJYYEHUs HAHOCTPYKTYP. MeETOABI MOJy4eHHs
HAHOYACTHUII M3 Ta30BOM (a3pl; IUIA3MOXUMHUYECKHI CHHTE3; IIOJyYeHHE HAaHOYACTHI[ B OJKHIKHUX CpPEAax;
MEXaHOXHUMHUYECKUH CHHTe3. Pa3HOBHIHOCTH OJHOMEPHBIX HAaHOCTPYKTYp. OCHOBHBIE METOABI MOJYYEHUS BOJOKOH U
npyrux 1D marepuanoB. [Ipumenenme monekyn JJHK B kadecTBe TemIuiaToB. MexaHHM3MBI pocTa IDICHOK. MeTOIBI
noxydernss 2D marepmanoB. KoMIakTHpOBaHHEHaHONMOPOIIKOB. VIHTEHCHWBHas  IDiacTHdeckas  aedopMariys.
Kpucrammusanuss amopdHbIXx crutaBoB. [IpeBpamenune mnopspok—Oecnopanok. IlomydeHne HaHOMOPHUCTBIX CTPYKTYP.
[Moxyuenne rubpuaaeix MaTepuanoB. OCHOBHBIE HAIIPaBIEHHUs Pa3BUTHA HaHOTexHoJorui. JIntorpadus. MomekysipHO-
mydeBas snutakcus. CKaHUpYomas TYHHENbHAst 1 aTOMHO-CHIIOBast MUKPOCKOTIHSL.

5. IlnaHupyemble pe3yJbTaThl O00y4YeHHUSl 1O [JMCHMILUIMHe, o0eclevyuBalIide JOCTH:KEHHME IJIAHUPYeMBbIX
pe3yJIbTATOB OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMbl

B Pe3yibTaTeC OCBOCHHUA AUCHUIUIMHBL «Hanorexnonorun u HaHOMaTEpHaJibl» 06yqa}ou114171051 JOJIKCH OBJIaJICTh
CJICAYIOMUMHU KOMIICTCHIUAMU 1 UHAUKATOpaMu JOCTUKCHUA KOMHeTeHHHﬁI

Cnoco0eH NMpUHUMATh TEXHUYECKHE PELICHUS! NMPH Pa3padOTKe TEXHOJOTHYECKHX IPOILIECCOB, UX HPOBEACHUS B
paMKax perjaMeHTOB, BBISBIISATH U YCTPaHITh OTKJIOHEHHMs, BHIOMpATh TEXHUYECKUE CPEICTBA JJIsi U3MEPEHUs] 0a30BBIX
apaMeTpoB TEXIPOLECCa, CHIPbs, NPOAYKIHH C YIeTOM dKoJlornieckux acnekros (I1K-2):

- CnocobeH OCYIIECTBIATH TEXHOJOTMUECKHH MpOLEcCC B COOTBETCTBUM C PETJIaMEHTOM, HCIIOIb30BaTh
COBPEMEHHBIE TEXHHYECKHE CPEICTBAa Il WM3MEpPEHHs M YNpPaBICHHUS OCHOBHBIMH IapaMeTpaMH TEXHOJOTHYECKUX
MPOLIECCOB, ONPEeTICHHS IPAKTHYCSCKH BAKHBIX CBOMCTB CBIpBs U npoxykimu [1K-2.1);

Crnoco0eH OCylIeCTBIISITh MPOBeeHHE PaboT 1o 00paboTke W aHaIM3y Hay4yHO-TEXHUYECKOH HH(GOpMALUH U
pe3yJIbTaTOB HCCIICAOBAHUM, BBIMOJHATH DKCIEPUMEHTHI MW OQOPMIIATH PE3YNbTAaThl HCCIENOBAHUA M Pa3pabOToOK,
TOTOBHOCTH OCYIIECTBIIATH MOATOTOBKY JOKYMEHTAlMH, NPOEKTOB IIAHOB M NPOrPAaMM HPOBEICHUS OTIEIBHBIX ITAlloB
pa6or (ITK-5):

- T'oToB HCIOIB30BaTh 3HAHKME CBOMCTB XMMHYECKUX DJIEMEHTOB, COCMHEHHI U MaTepHalOB Ha UX OCHOBE LIS
petenust 3a1a4 npodeccruonanpHoi aesirensaoctr (I1K-5.3)

B pesynbraTte copMHUPOBAHHOCTH KOMIIETEHIIUH CTY/ICHT J0JDKEH:

3HATh:
— wiaccu(uKalud HaHOMATEPUAJIOB MO TeOMETPHYECKO Pa3MEepHOCTH, (PYHKIMOHAIBLHOMY Ha3HAYSHHIO, 1O MPUPOJIE
COCTAaBJISIONINX KOMIIOHEHTOB;
— OCHOBHBIE METO/Ibl IMATHOCTUKN HAHOOOBEKTOB U HAHOCUCTEM;
— U3BECTHBIE METOJBl IOJIYYCHUS pPa3NUYHBIX BHJIOB HAHOMATEPHAJOB, MX IPHUHIUIBI, METOAMYECKHE ITOIXOJBI,
NPEeNMYIIECTBA U OTPaHUYCHHUS;
— OCHOBHBIE pa3MepHBIC CBOWCTBa HAHOOOBEKTOB;
— OCHOBHBIE HalPaBJICHUS HAHOTEXHOJIOTHI W 00IaCTH WX MTPUMEHEHHS

yMeThb:
— KaccupUIMpoBaTh HAHOMATEpHAJIbI 110 X Ha3HAUYEHHIO, CII0cOo0aM IOJIydeHNUs U CBOICTBaM,
— BBIOMpPATh HEOOXOANMBIE METO/IbI CCIICAOBAHNS HAHOMATEPHAJIOB, NCXO/S U3 33/1a4 KOHKPETHOTO NCCIICIOBAHMS;
— (hopMyIMpPOBATh HAYYHO-TEXHUYECKYIO ITPOOJIEMy B TOH MM MHOW 00JIacTH pa3paOOTKH, U3TOTOBJICHUS U TECTUPOBAHUS
n3eIui U3 00bEMHBIX HAHOMaTepHaioB Ha OCHOBE HAHOIIOPOIIKOB, a TAKXKE APYTHX BUIOB HAHOMATEpHAJIOB;
— OCYIIECTBIATH cOOp, 00pabOTKy, aHalNM3 M CHUCTEMATH3aLMI0 HAyYHO-TEXHHUUYECKOH HH(OpMAIMH 10 H3ydaeMon
JUCTIATUIHAHE.



— MpPEACTaBIATh WTOTM CaMOCTOSTENBHOW pabOThl B BHJEC OTYETOB, JOKIAJOB C HCIOJIB30BAHHEM KOMIIBIOTEPHBIX
Mpe3eHTalHi
BJIAJIETh:
— HaBBIKaMH HCIIOJIB30BAHNS HAHOTEXHOJIOTHH MIPH PeICHUH MPO(PEeCcCHOHANBHBIX 3a/1a9 MTOJYyICHHS HAHOMATEPHATIOB;
— HaBBIKAMU MPUMEHCHUS 3HAHUH /T PAKTUUCCKOM PabOThI B 00JIACTH HAHOTEXHOJIOTHI M HAHOMATEPHAJIOB

AHHOTAILIUSA
paboueil mporpamMmbl AUCHUTIIIMHBI
«OCHOBBI T€XHOJOTHH HOBBIX MATEPHAJIOB)

1. O6mast TpyaoeMKocTh (3.¢./49ac): 2/72
2. MecTo TUCHUTIJIMHBI B CTPYKTYPe 00pa3oBaTebHONH MPOrpaMMbl
JucnumivHa BapuaTHBHON yacTd OCHOBBI TEXHOJIOTHH HOBBIX MATEPHAJOB OTHOCHTCS K NMPOQPECCHOHATBHOMY ITUKITY
JUCIUIIIAH PO « XUMHUYECKasi TEXHOJIOTHSI HEOPTaHUIECKUX BELIECTBY.
3. Ilesn 1 321241 0CBOCHMS Y4eOHOI QUCIMIIIUHBI

Leabio OCBOCHMSI AMCHMIUIMHBI SBISETCS (OPMUpPOBAaHHE y CTYAEHTOB OOIIEro NMPEACTABICHHS O Pa3IMYHbBIX
acrekTax (UM3UKH HAHOCTPYKTYp, BKJIIOYAs METOABI CO3MAHHMA M HCCIEJOBAaHMA HAHOCTPYKTYPHBIX MAaTepHaloB,
MIEPCTIEKTHBHBIC HANPABJICHUS MX IPUMECHEHHS.

3amaum npernoaBaHus AUCIHUIUINHBL:

- YCBOCHHUE CTY/ICHTaMH TEOPETHYECKUX 3HAHUI1 B 00JIaCTH HAHOMATEPHAIOB U HAHOTEXHOJIOTHIf;

- YCBOGHHE CTY/AEHTAMH METOJIOB TIOJIyYECHHUS U HCCIICAOBAHNS HAHOMATEPHAIOB

4. Conep:xanue TUCHUTITHHBI

Ipenmer m3yuenus. Mcropudeckne Bexu. MaIycTpranu3anus HaHOTeXHOJOrHA. Kimaccnpukarms 1 0cOOCHHOCTH
HaHOOOBEKTOB. DIIEKTPOHHOE CTPOCHHE HAHOCTPYKTyp. PasmepHbie 3¢(ekTsl M cBoiicTBa HaHOOOBEKTOB. BrmsHne
pa3Mepa 3epeH Ha CBOWCTBA HAHOOOBEKTOB (aHOMANMS MEXaHHMYECKUX CBOMCTB; (pa3oBbIC NMpEeBpAIICHUS M TEPMITUCCKIE
CBOWCTBAa; KaTaJUTHYCCKHE CBOWCTBA;, MAarHWTHBIE CBOWCTBA). lccienoBaHHWE AaTOMHOW CTPYKTYPBI € IOMOIIBIO
MU(PPaKIHOHHOTO METO/Ia; MUKPOCKOIIUS; CieKTpocKonus. DyiepeHsl U QyIUIepUThl; YIIICPOAHbIC HAHOTPYOKH; rpadeH
(0coOEHHOCTH CTPYKTYpHBI, CBOiicTBa M mnpuMmeHeHne). OCOOCHHOCTH IMOJYYEHHsS HAHOCTPYKTYp. METOAbl IMOJIydeHHs
HAHOYACTHUII M3 Ta30BOM (a3pl; IIA3MOXUMHMYECKHI CHHTE3; IOJyYeHHE HaHOYACTHI[ B OJKHIKUX CpPEAax;
MEXaHOXUMUYECKU CHHTe3. Pa3sHOBHUAHOCTH OJZHOMEPHBIX HAHOCTPYKTYp. OCHOBHBIE METOJBI IMOJYYEHHS BOJIOKOH U
npyrux 1D marepuanoB. IIpumenenue monexyn JJHK B kadectBe TemmmaTtoB. MexaHM3MBI pocTa IUICHOK. MeTOMBI
noixyuenuss 2D wmarepmanoB. KoMnakTMpoBaHHEHAHONOPOWIKOB. MHTEHCHBHas  IuiacTudeckas  JaeopMarius.
Kpucrammmzamms amopdHbIX cmiaBoB. [IpeBpamenue mnopsmok—Oecmopsnok. [lomydeHne HAHOHMOPHCTHIX CTPYKTYD.
[Momy4yerne THOpUAHBIX MaTtepraioB. OCHOBHBIC HAIPABICHHUS Pa3BUTHA HaHOTeXHOJOrwi. JInTorpadus. MonekynspHo-
mydeBast snuTakcus. CkaHUPYOIIasi TYHHENIbHAS ¥ aTOMHO-CHIIOBAsI MUKPOCKOIIHS.

5. IMnaHupyeMble pe3yJabTaThl O0Y4YeHHsI MO JUCHUIJIMHE, 00eCHeYHBAIIHE AOCTHIKEHHE IUIAHHPYEMBIX
Pe3yabTaTOB 0CBOEHHSI 00PA30BaTeJbHOI MPOrpaMMbI

B pesynpTare OocBOeHHS MUCHUIUIMHBI «HAaHOTEXHONOTHH M HAHOMAaTEpUANBD) OOyYarOIIUIiCS TOIKEH OBIANETH
CIEAYIOIMIMMHU KOMIIETEHIIMSIMU U UHIUKATOPaMU JOCTHKEHUS] KOMIIETEHIIUN:

CnocobeH NMpUHUMATh TEXHHYECKHE PEIICHUS NMpH Pa3padOTKe TEXHOJOTMYECKHX ITPOIIECCOB, MX IPOBEACHUS B
paMKax periiaMeHTOB, BBIABIIATH U YCTPAHSITHh OTKJIOHEHHS, BBIOMpPATh TEXHHYECKHE CPEACTBA JUII M3MEpPEHUs] 0a30BBIX
MapaMeTpoB TEXIIPOIECCa, CHIPhS, MPOAYKIIHH C YIETOM dKosornieckux acnekros (I[TK-2):

- CnocobeH OCYIIECTBIATh TEXHOJOTMUECKMH MpOLecC B COOTBETCTBUM C PEIJIaMEHTOM, HCIIOIb30BaTh
COBPEMEHHBIE TEXHHYECKHE CPEJCTBAa JUIsI HM3MEpPEHHS M YIPABICHUS OCHOBHBIMH IapaMeTpaMH TEXHOJOTHYECKUX
MPOIIECCOB, OTPEEeTICHHS MPAKTHYESCKH BAKHBIX CBOMCTB CBIphs U mpoaykimu [1K-2.1);

Crnoco0eH ocymIecTBISITh MPOBEAEHHE PadoT 1Mo 00paboTke M aHaNNM3y HAayYHO-TEXHHUYECKOH MH(POpMALMH U
pe3yJbTaTOB HCCIIEAOBAHUM, BBIIONHATH OKCIEPUMEHTBI W O(QOPMIIATH PE3YJbTATHl HCCIENOBaHUH W pa3paboToK,
TOTOBHOCTH OCYIIECTBIISITh IOATOTOBKY JOKYMEHTALMH, ITPOEKTOB IUIAHOB M IPOrpaMM HPOBEIEHUS OTAEIBHBIX JTAIlOB
pa6ot (TIK-5):

- T'oToB HCIOJIB30BaTh 3HAHKWE CBOMCTB XMUMHYECKUX JJIEMEHTOB, COCAMHEHNH M MaTepUalioB HA MX OCHOBE IS
pemenust 3a1a4 npodeccruonaapoi aesrensaoctr (ITK-5.3)

B pe3yibTare Cq)OpMI/IpOBaHHOCTI/I KOMIETCHUHNHU CTYACHT JOJIKCH!
3HaTh:



— KiIaccu(UKauuyd HaHOMAaTepUaloB 10 F€OMETPUYECKOW pa3MEepHOCTH, (PyHKIMOHAJHHOMY Ha3HA4YeHHUIO, 10 HPHUPOJE
COCTAaBJIAIOIUX KOMIIOHEHTOB;
— OCHOBHBIE METO/Ibl IMAarHOCTHKN HAHOOOBEKTOB ¥ HAHOCUCTEM;
— HU3BECTHBIC METOJBbI IOJYYECHHs DPAa3JIM4YHBIX BHUIOB HAHOMATEPHUAIOB, UX IPHUHLMIBLIL, METOIAUYECKUE IOIXOMBI,
MPEUMYIIECTBA U OTPAHUYCHUS;
— OCHOBHBIE Pa3MepHBIC CBOWCTBa HAHOOOBEKTOB;
— OCHOBHBIE HaINpaBJICHUs] HAHOTEXHOJIOTHUI U 00JIaCTH UX TPUMEHEHHUS
yMeThb:

— KnaccupUIUpoBaTh HAHOMATEpHUabl 110 X Ha3HAUYEHHIO, CII0cOo0aM TOJIyYeHNUs U CBOICTBaM,
— BBIOMpPATh HEOOXOANMBIE METO/IBI MCCIIEA0BAHNS HAHOMATEPUAaJIOB, HCXO/S U3 33/1a4 KOHKPETHOTO HCCIIEIOBaHMUS;
— (hopMyITpOBaTh HAYYHO-TEXHUYECKYIO IPOOJIEMy B TOW WM MHOM 001acTy pa3pabOTKH, H3rOTOBJICHHS U TECTHPOBAHUS
n3AEINi U3 00bEMHBIX HAHOMATEPHAJIOB Ha OCHOBE HAHOTIOPOIIKOB, a TAKXKE APYTUX BUI0B HAHOMATEPHAIIOB;
— OCYIIECTBIATH cOOp, 00pabOTKy, aHalnM3 M CUCTEMATH3aLMI0 HAayYHO-TEXHUUYECKOH HH(POpMAlMU IO H3ydaeMou
JTUCLIATUIMHE,
— TIPEICTaBIATh WTOTH CAMOCTOSTEIBHOW pabOTBl B BHIE OTYETOB, JAOKJIANOB C WCHONB30BAHUEM KOMITBIOTEPHBIX
IIPE3EHTALUN

BJIA/IETh:
— HaBBIKaMH HCIIOJIb30BaHHS HAHOTEXHOJIOTHI PU peleHnH NpodecCHOHaNBHBIX 3a/1a4 HOTYyYeHUs] HAHOMATepHalloB;
— HaBbIKaMH MIPUMEHEHHS 3HAHUI JJIs IPAKTHYECKOH paboThl B 00JIaCTH HAHOTEXHOJIOTHH M HAHOMATEPHaJIOB

AHHOTADUA
padoueii nporpamMMbl
O3naKkomumenbHas RPAKmMuKa

1. O6mas TpynoemMkocTs (3.e./ak.4yac): 5/180.
2. MecTO NPaKTHKH B CTPYKType 00pa3oBaTeIbHOM MPOrpaMMbI
O3HakoMHUTeIBHAS MPAKTHKA OTHOCUTCS K 050Ky B2. «IIpakTukuy 00s3aTenbHOil 4acTH .
3. lesan n 32724y NPaAKTUKH
Heabpro O3HAKOMHUTENHHOM TIPAKTUKH SIBISETCS IIOJMyYeHHE OOMMX TMpeAcTaBIeHHH 00 oObekTax

po¢eCCHOHATPHON AEATEIIFHOCTH AWIUDIOMHPOBaHHOTO OakamaBpa HampasieHHs moarotoBku 18.03.01 «Xwumudeckas
TEXHOJIOTHUs». 3HAKOMCTBO C COBPEMEHHON CTPYKTYPOH XMMHUYECKHX NMPOU3BOACTB. DopMupoBaHue NpeACTaBICHUN 00 HX
Macmrabax, pe)XumMax paboOTHI, BBITYCKaeMOI NMPOAYKIHH, XMMHUYECKHX IpOIleccax M TEXHOJOTHSX, peaTu3yeMbIX Ha
NPEANPUATHAX, CHIph€ W MaTepuangax, JOTUCTHKE, JHeprooOeclieueHHnH, MmacmrabaXx ¢ BHIAX 3KOJIOTHYECKOTO
BO3/ICHCTBUS XMMHYECKHX IIPOM3BOJCTB Ha OKPYXKAIOUIYI0 Cpexy, CHCTeMO (YHKIMOHMpPOBAaHHA OCHOBHBIX U
BCIIOMOTaTeJbHBIX MPOU3BOACTB (1IeX0B), NpodeccHoHaNbHbIX (QyHKIMHA padoTHukoB, UTP, ynpaBneHueB, OCHOBHBIMU
MIPUHIUIIAMU OpPTaHU3aIMU B OXPAHBI TPYAA, MOIy4YeHHE HaBBIKOB NMPAKTHYECKON MOATOTOBKU

3agayamMu NPaKTHKHU SBISIETCS:

- 3HAKOMCTBO OOYyYarOIMXCA C OCHOBHBIMH NPUHIMIAMH CTPYKTYpPHl M OpraHM3alH pPabOThl XHUMHUYECKOTO
MPEAIPUATHSI U €T0 OCHOBHBIX MOpPa3/ICIICHHIH;

- 03HaKOMJICHHUE C TPEOOBaHUAMH K IPO(ECCHOHATLHOM MOATOTOBKE pa0OTHUKOB OCHOBHBIX MPOQECCHIA;

- (hopMHpOBaHHE YMEHHH aHAJIM3UPOBATh THUIIOBBIC TEXHOJIOTHUECKHE MPOIIECCHI, ONEPallH, CTAJANN U PEXUMBI X
BEJICHNUS;

- npuoOpeTeHne 3HaHUKH 00 OCHOBHOM OOOpPYHOBaHMM M TEXHHYECKHX CPEACTBaX M3MEpPEHHH M (OpMHUpOBAHHE
YMEHUH 110 OpPraHU3aluy ero 00CITyKHBaHHS;

— TOTOBHOCTH HCIIOJIb30BaTh HOPMATHBHBIE JJOKYMEHTHI 110 KAUeCTBY, CTAHAAPTU3AINHN M CePTU(GHKAIINN MPOTYKTOB
U M3EIUH, 2IEMEHTBI 3KOHOMHUYECKOT0 aHAIN3a B IPAKTUYECKON AEeATENbHOCTH;

- HAy49HUThCS paboTaTh B KOJUIEKTHBE, TOJEPAHTHO BOCIIPHUHUMATDH COIHATIBHBIE, 3STHUUYECKHE, KOH(ECCHOHANBHBIE U
KyJIbTypHBIC pa3Inyus;

— TOTOBHOCTh MCIIOJIB30BAaTh 3HAHHUA O CTPOCHHMH BEIIECTBA, MPUPOAE XMMUYECKOH CBS3M B Pa3IMYHBIX KiIaccax
XMMHUYECKHX COCIMHEHMI AJIS MOHMMAaHUS CBOMCTB MaTepHalOB U MEXaHM3Ma XUMHYECKHX IPOILECCOB, MPOTEKAOIINX B
OKpPY’KalOIIeM MHUpE, B TOM YHCJIE€ B IPOU3BOACTBEHHBIX MPOIECCaX.

4. Coaep:xaHue JUCHUTIIMHBI

Opranuzanus ydeOHOro mporecca Ha kadexape. Llenu, 3a1aun 1 HOPAIOK MPOXOXKICHUS NPakTHKH. O3HAKOMIIEHHE C
IIpaBUJIaMU BHYTPEHHETO PaCIOPsIIKA.
Xumuueckass MPOMBIIUIEHHOCT, UCTOPUYECKHE JTalbl Pa3BUTHUS,, COCTOSHUE M IMEPCIEKTUBBl PA3BUTHS XUMUYECKOU
IpOMBINUIEHHOCTH B Poccun u 3a pyOexom. MacmtaGsl mponsBoicTBa. KpymHOTOHHAKHBIE XUMUYECKHE MPOU3BOJICTBA.
XuMI4YecKue NpeanpusaTia U ux pasmenieane B PO u 3a pybexxom. CoBpeMeHHbIE POCCHICKHE W MHUPOBBIC TEHACHINH B
pa3BUTHHU OTpaciield XUMHUYECKON MTPOMBIIIJIEHHOCTH.



CoipbeBas 0a3a XMMHYECKOH MPOMBINTUICHHOCTH.

DHEProeMKOCTh ITPOU3BO/ICTB.

JlorucTuka, TEXHUKO-2KOHOMUYECKOEe 000CHOBaHUE pa3Menienus npou3Boacts. Kimacrepsr, TOP, texnonapku, 093 (Ha

npumepe 033 «Y3noBas», Tyiapckoit «KOMITO3UTHOI JOTHHED).

OKOJIOTHYECKOE BIMSHAE XMMHUYECKHX IPOM3BOJACTB Ha OKpyKamomylo cpemy. OcHOBHBIE (DaKTOPBL YTHIM3ALUSL

CTOYHBIX BOJ, TBEPABIX ITPOU3BOACTBEHHBIX OTXOIOB.

Ciyx0bl TpeAnpUsSTHIA.

CprKTypa yipaBJ€HUs1 1 CHUCTEMaA q)yHKHI/IOHI/IpOBaHI/IH OCHOBHBLIX TIIPOU3BOACTB U

BCIIOMOTaTEJbHBIX CITY’KO XMMHUUYECKOTO MPEAIIPUATHS (C BO3MOXKHOCTBIO 3KCKYPCHIA).
S5.JInannpyemMsle pe3ybTaTbhl O3HAKOMUTEJILHON NpakTHKU Npu ocBoennu OIIOIL.
IIpoBeeHne NPAKTHKH HANIPABJICHO HA OpMHPOBaHUeE CJEAYIONINX KOMIIeTeH Ml

Kon HanMeHoBanue | Kox m HauMeHOBaHWe WHAMKATOPOB JOCTHKEHHSI MPOQecCHOHATbHBIX
npodeccHoHANBHOH  KOMIETEHIUH | KOMIeTeHIuii

BBINYCKHHKA

YK-1 YK-1.1

CriocobeH  OCYIIECTBIATH  IOWCK, | AHAMM3UpPYET 3amady, BeImenss e€ 0a3zoBble cocTaBisiomue. Omnpenenser,
KPUTHYCCKHH  aHalM3 W  CHHTE3 | MHTEPIPETHPYET M PAamXUPYyeT MHPOPMALMIO, TpeOyeMyro Ul peLIeHHsS

nH(popManny, TPUMEHITH CHCTEMHBIH
MOAXOM JUIA PEUICHHs IMOCTAaBICHHBIX
3amadq

MOCTaBJIECHHON 3a1a4n

VYK-1.2

OcymiecTBIsIeT TOMCK HHPOPMALUHK T PEIICHUS IOCTABICHHOH 3a1a4u 110
Pa3IHYHBIM THIIAM 3aIIPOCOB

YK-1.3

I[Ipu  obOpabGorke wuHpopManuu omin4aeT (akThl OT  MHEHHH,
MHTEPIIPETalni, OLEHOK, (JOPMHUPYET COOCTBEHHBIE MHEHHS M CYXICHHUS,
apryMEHTHPYET CBOM BBIBOJIbI 1 TOUKY 3PEHHMS

YK-1.4

PaccmarpuBaer W mpeanaraeT  BO3MOXKHBIC — BapHaHTHI
NIOCTABJICHHOI 3a/1au¥l, OLICHHBAsI X JOCTOWHCTBA M HEIOCTaTKU

peuieHuA

YK-2
Crioco0OeH ompenensaTh Kpyr 3anad B
paMKax  TOCTAaBICHHOH Imenu |

BEIOMPATh ONTHMAIBHBIE CHOCOOBI WX
peIleHNs, WCXOOs W3 JCHCTBYIOIINX

YK-2.1

OnpenenaeT Kpyr 3aaa4d B paMKax IIOCTaBJICHHOU LeJIn, ONpeaAcIsACT CBA3U
MCIKAY HUMU U O)KUJACMBIC PE3YJIbTAThI UX PCIICHUA

YK-2.2

B paMKax TIIOCTABJICHHBIX 3aJda4d OIPCACIACT HMCIHOMIUCCA PECYypChbl U

IIPpaBOBLIX HOpM, HUMCIOLIINXCSL OrpaHUYCHUA, I[eﬁCTByIOIlIHe IMpaBOBbIC HOPMbI
PECYPCOB U OTpaHUYUCHHIA YK-2.3
IInanupyeT peanusanuio 3a7a4 B 30HE CBOE€W OTBETCTBEHHOCTH C YYETOM
HUMEIOIUXCS PECYPCOB U OTPAaHUUYEHUH, JEHCTBYIOIIUX IPAaBOBBIX HOPM
YK-2.4
Brimosnaser 3aJa4yud B 30HC CBOEH OTBETCTBEHHOCTH B COOTBETCTBUU C
3aIDTAHMPOBAHHBIMHU ~ pPE3yNbTaTaMH W TOYKAMH  KOHTPOJS,  TIPH
HEOO0XOIUMOCTH KOPPEKTHPYET CIIOCOOBI pEIICHUS 3a1a9
YK-2.5
[IpencraBnser pe3ynbTaThl MPOEKTa, TpeajaracT BO3MOXHOCTH WX
HCTIOJIb30BaHUs W/ COBEPIICHCTBOBAHHS
YK-6 YK-6.1
Crniocoben YIPaBIATh ceouM | Mcnomp3yeT MHCTPYMEHTBI M METOJbl YIPABJICHUS BPEMEHEM IIpU
BPEMCHEM, BBICTpanBaTh n BBIITOJIHCHU U KOHKPETHBIX 3aagad, IIPOCKTOB, mpu JOCTHMXKCHUU
PCaIn30BLIBATH TPACKTOPUIO IIOCTAaBJICHHBIX ueneﬁ
camopa3BuTusi Ha OcHoBe mpuHIMIOB | YK —6.2

00pazoBaHus B TeUCHUE BCEH JKU3HU

OnenuBaeT TpebOBaHUs PHIHKA TPYAA U MPEJIOKEHHS 00pa30BaTeIbHBIX
YCIIYT [T BBICTPAUBaHUS TPACKTOPUU COOCTBEHHOTO MPO(HECCHOHATBLHOTO
pocta

YK-6.3

OmnpepersieT NPUOPUTETHI COOCTBEHHON JIEATEIIEHOCTH, THYHOCTHOTO
Pa3BUTHS ¥ IPOPECCHOHAITBEHOTO POCTA

YK -6.4

Crpout npogeccruoHaIbHYIO Kapbepy U ONPEIEISICT CTPATETHIO
npodeccHOHATLHOTO Pa3BUTHSI

OIIK-1.
CriocobeH u3y4aTh, aHAIN3UPOBATH,
HCIIOJIB30BAaTh MEXaHHU3MBbI

XUMHUYECKUX PEAKIUN, MPOUCXOIAIINX
B TEXHOJIOTMYECKUX Ipoleccax |

OIIK-1.1

3HaeT OCHOBHEIE CBCACHHUA O MCXaHHU3MaX XMMHYCCKUX peaKum‘/'I, CTpOCHUHN
BEIIECTBaA, IMPUPOIEC XHUMHYECKON CBSI3M U CBOMCTBAX Pa3JINMYHBIX KJIACCOB
XUMHNYCCKUX DJICMCHTOB, COG}II/IHCHI/II\/’I, BCHICCTB U MaTEPHUAIOB.

OIIK-1.2

OpraHmzanust BOJOCHAOXKCHHSI, DJIEKTPO— W DHEPrOCHAOKEHUSI.




OKpYyKaromemM MHpPEC, OCHOBBLIBAACH Ha

3HaHUSIX O CTPOGHUHM  BEIIECTBA,
NpUpPOZEC  XUMHYECKOW CBS3M U
CBOMCTBaX Pa3IHIHBIX KJIACCOB

XUMHUYECKUX 3JIEMEHTOB, COCAUHCHUM,
BEIIECTB M MAaTEPHAJIOB

CnocobeH aHanu3MpoOBaTh M HCIOJIB30BAaTh CBEJICHHUS O MeEXaHM3Max
XMMHYECKHX PEAKIMN, CTPOEHHH BEILECTBA, NPUPOAE XUMUUECKOHN CBA3U U
CBOWCTBAX PA3JIMYHBIX KJIACCOB XUMHYECKMX DIEMEHTOB, COCIUHEHUI,
BEHIECTB M MATEePHaloB B TEXHOJOTMYECKHX IPOLECCAX U OKPYKAOLIEM
MHpe

OIIK-1.3

Braneer HaBBIKAMHU NPOBENEHHS XUMHYECKOTO aHAIN3a; MCIOJIb30BAHUEM
CIIPABOYHOM XMMHWYECKOH JINTEPATYPBL; METOAAMHU IIPOBEACHUS XUMUUYECKUAX
peakuuii ¥ IpoLEecCcoB

OIIK-2

Cnocoben HCI0JIb30BaTh
MaTeMaTHYECKHE, (husnueckue,
(U3UKO-XMUYECKHE, XUMHUYECKHUE
METObI bt petieHus 3amad

podecCHOHANBHOM NeITEIFHOCTH

OIIK-2.1

3HaeT COBPEMEHHbBIC MaTEeMaTHYECKUEe U (U3UKO-XUMHUUECKUAE METOJBI IS
peuieHus 3a71a4 IpoPecCHOHATBHON NeATeIbHOCTH

OIIK-2.2

Biazeer 1 UCMONB3yeT COBPEMEHHBIC METOIbI U 6a3bl JAHHBIX ISl PEIICHHUS
3a1a4 IpO(heCCHOHANBHON AeATENEHOCTH

OIIK-2.3

[lpuMeHseT OCHOBHBIE OKCIICPHMEHTAJBHBIE METOIBl  HCCIIEHOBaHHS
(HU3HKO-XMMHUYECKUX CBOMCTB BELIECTB, a TAKXKE TCOPSTUYCCKUE 3aKOHBI
€CTECTBEHHOHAYYHBIX IHCUUIUIMH K PELICHHI0 IMPAKTHYECKHX BOIPOCOB
XUMHYECKOI TEXHOJIOTHH.

K-1

CriocoOeH  OCYIIECTBISTH  KOHTPOJIb
coOmoacHUs TEXHOJIOTUYECKHUX
napameTpoB B npeaenax,
YTBEPKICHHBIX TEXHOJIOTUYECKUM

periiaMeHToOM, MNOPUHUMATL MEPLI 110

YCTPpAHCHUIO HPUYHH, BbI3bIBAIOIUX
OTKJIOHCHHC oT HOPM
TEXHOJOTHYCCKOTO periiaMeHTa,
obecneynBaTh noATrOTOBKY

TEXHOJIOTHYECKOTO 00OpYAOBaHUS K
MIPOBEPKE U PEMOHTY.

[1K-1.6

T'oroB  ucnonp3oBaTh  HOPMATUBHBIE  JIOKYMEHTBI IO  KauyecTBY,
CTaHIApTH3aLUK U CepTH(UKAIMU BBHITYCKAEMOW NPOIYKLUH, NPUMEHSTH
9JIEMEHTHI 9KOJIOTMYECKOTr0 aHalIu3a B IPaKTH4YecKoi padorte.

IK-3

CriocoOeH  HCIIONIb30BaTh  IIpaBHIIA
TEXHUKH 6€30MacHOCTH,
IIPOU3BOJICTBEHHOM CaHHUTApuUH,
MPOMBIIIJIEHHOH ~ Oe30macHOCTH |
HOPMBI  OXpaHbl TpyAa, H3MEPATH

¢dusnyeckue, XUMUUecKre (HaKkTophl U
(bakTOpBl TPYZOBOrO Mpolecca Ha
pabodnx MecTax.

[K-3.1

Crioco0eH MCMOJIb30BaTh HOPMATHUBHBIC JOKYMEHTHI IO BOIPOCAM OXPaHBI
TPpyZAa, TPOMBIIUICHHON 0€30MacHOCTH, MPOMBIILIICHHON CaHHUTapUH,
MIOXKAPHOH U AJIEKTPOOE30NaCHOCTH.

IK-3.2

CnocobeH u3MepsITh HapaMeTpbl NPOU3BOJICTBEHHOTO MHKPOKJIMMATa |
OLICHMBATh YPOBHM 3aIlBJICHHOCTH M 3ara30BaHHOCTH, IITyMa, BHOpaIuy,
OCBEILICHHOCTH pabO4YMX MECT, TSKECTH M HANpPSHKEHHOCTH TPYIOBOTO
nporecca.

MK-3.3

CnocobeH OKa3bIBaTh MEPBYIO JOBPaueOHYIO MMOMOIIb MTOCTPAAABIINM TIPH
aBapysX M Ype3BBIUAMHBIX CUTyanusX, 3Q(GEKTHBHO HCIIOIb30BaTh CPEICTBA

K-4
I'oros HIPUMEHSITh QpoBBIE
nH(OpPMALIMOHHBIE TEXHOJIOTHH IS

peuIicHusA TEXHOJOTrMYECKUX 3aja4 B
npodeccoHaILHOM 001aCTH

3alIUThl OT HETaTUBHBIX BO3JIEWCTBUI, MNPOBOAUTH KAYECTBEHHBIH U
KOJIMYECTBEHHBIN aHAJIN3 U OLICHUBAHHUE PUCKA.

1IK-4.2

Hcnons3yer cereBble KOMIBIOTEPHbIE TEXHOJOTHUU JUIsl  TOJyYEHHs

unpopmaruu B chepe cBoeil NpoheccnoHaTbHOM A TeTbHOCTH.

B pe3yabrare c(p)OpMUPOBAHHOCTH KOMIIETEHUMI CTYI€HT JA0JI:KEeH

3HaTh:

- PCIKUMBI pa60TI>I U CTPYKTYpa NPOMBIINIJICHHBIX HpeﬂHpHﬂTHﬁ, HCIOJIBb3YHOIUX XUMUYCCKHUE TCXHOJIOTUH;

- 0coOeHHOCTH pa6OTI)I B KOJUICKTHUBE, TOJICPAHTHOI'O BOCIIPUATHUA COLHUAJIBHBIX, 3THUYCCKUX, KOH(I)CCCI/IOHEUILHLIX n

KYJbTYPHBIX pa3nnq1/1171 YJICHOB KOJIJICKTHBA,

- CTpOCHUE BCUICCTBA, INPUPOAY XHMUYECKOH CBS3U B PA3IMYHBIX KJIaCcCaX XUMHYCCKUX CO€,HI/IH€HI/II>1, B TOM 4YHCJIC B

BEIECTBAX, UCTIOIB3YEMBIX B MPAKTUIECKON paboTe;

- OCHOBHBIE METOBI, CIIOCOOBI M CpEACTBA IOIYYEHHUS, XpaHEHHs, repepaboTku WH(pOpManuu MO MPOodeCcCHOHATHHON

TEMAaTHKE;

- OCHOBHBIE NPEJICTABICHHUS O TEXHOJIOTHIECKUX MIPOIIeccax, CBOUCTBAX CHIPhS M MPOAYKIINH; peTrIaMeHTax;
- OCHOBHOE 3KOJIOTHYECKOE BIMSHIE XUMUIECKUX MPON3BOJICTB HAa OKPYIKAIOIIYIO CPENy;




- OPraHW3alHI0 BOJOCHA0XKEHHS, HIICKTPO— 3HEPrOCHAOKEHUS, YTHIN3ALNHA CTOYHBIX BOJ, TBEPIBIX NMPOM3BOACTBEHHBIX
OTXO/IOB;

- 0 HaJIMYUM CUCTEM HOPMATHUBHBIX JOKYMEHTOB 110 Ka4€CTBY, YIPABICHHIO KA9€CTBOM ITPOAYKTOB U U3AEIHH XUMHUYECKON
TEXHOJIOTUH;

- OCHOBHBIC CBOMCTBA XMMHYECKHX 3JIEMECHTOB, HMPOCTHIX BEIIECTB, COCAMHEHWI M MaTepHaloB Ui OOOCHOBaHMSA HX
HCTIONB30BaHUs B XMMHYECKON TEXHOJIOTHH.

YMmersn:

- paboTaTh B KOJUIEKTHBE, IPAMOTHO IUIAHUPOBATh BPEMsI, OTBEJICHHOE Ha CAMOCTOSTEIbHYIO PadoTy;

- IPUMEHSTH OCHOBHBIE 3aKOHbI €CTECTBEHHOHAYYHBIX JTUCIUILIMH IS PEIeHHs 33/1a4 Npo(ecCHOHABHO IesTeIbHOCTH;
- UCIOJb30BaTh 3HAHUSA O CTPOCHHUU PA3IUYHBIX KJIACCOB XUMUYECKUX COCAMHECHHMN NI NIOHMMAHMS CBOMCTB CBHIPHEBBIX
MaTepHallOB, PEAKTUBOB U TOBAPHOU XMUMUYECKOM MPOLYKLUEH;

- paboTaTh C HOPMATUBHOI U TEXHUYECKOI TOKyMEHTAIMEH, CIIPaBOYHOMN JINTEPaTypOH;

- XpaHWTh, AHATU3HPOBATh M IepepabaThIBaTh MONYYCHHYIO WH()OPMAIHIO, NIPUMEHATH AHAIUTUYECKHE U YHCIICHHBIE,
MAKETHI IPUKJIAJAHBIX IPOTPaMM AT PacdeTa TEXHOJIOTHIECKUX ITapaMeTpoB, 000pyIOBaHNS;

- UCTIONIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOIOTHUH AJISl PELICHUS TPO(ECCHOHANBHBIX 3a/1a4;

- COCTaBJIATH TEKCTOBBIE OTUETHI IO BHITOJHEHHOMY 3aaHuI0 cornacHo Tpedosanmsm CTO HU PXTY.

Baangern:

- HaBBIKAMU BBITIOJIHEHUS 0053aHHOCTEH IpH paboTe B KOJUICKTHBE;

- HaBBIKAMHU OPr'aHU3alUU CAMOCTOSITENILHOM PadOThI, IPU PELICHUH TEXHOJIOTHYECKUX 33134,

- HaBBIKAMU DPa0OTHI C MCTOYHHUKAMU HWH(OpMAlMHU, B T.4. KOMIIBIOTEPOM, KaK CPEJCTBOM XpPaHEHUs, HAKOIUICHHUH H
yrpasieHus nHopmanuei;

- nHdopmanmel 0 HaJIUIMKM OCHOBHOW HOPMATHBHOM NOKYMEHTAI[MM Ha TpeNnpusThs (OpraHu3alii) XUMHYECKOH nin
CBSI3aHHOM C HEH OTpaciy;

- IPE/ICTABICHUSIMHU O CTPYKTYpE W MPUHIUIIAX OPTraHu3aIu paboThl IPOMBIIIICHHBIX TPEANPUSITHI.

AHHOTADUA
padoueil nporpamMMbl
Hayuno-uccneoosamenvckasn paboma
(nonyuenue nepeuUYHbIX HAGLIKOE HAYUHO-UCCE006AMENbCKOU padombl)

2. O06mas TpyaoeMKoCTh (3.¢./ak.uac): 4/144
2. MecTO NPaKTHKH B CTPYKType 00pa3oBaTeIbHOM MPOrpaMMbl

HayuyHo-ucciaenopareibckassi padora (mojJy4vyeHHe NePBHYHBIX HABBIKOB HAay4YHO-HCCJIEA0BATENbCKOM
PadoThI), OTHOCHUTCS K OJIOKY «YueOHAs MPAKTHKAY.

HayuHo-uccnenoBarenbckas paboTa (MOJNydeHHE NEPBHYHBIX HABBIKOB Hay4YHO-HCCIIEIOBATEIbCKOM pPaboThI)
MIPEACTABILIIOT CO00 BHA yueOHON NMPaKTHKH, OPUCHTUPOBAHHOM Ha NMPAKTUYECKYIO NOATOTOBKY 00yJaromMXcs Mo BUAAM
poeCCHOHANBHO NesTebHOCTH, YeTaHOBIeHHBIX OITOIT.

VYcnemHoe OCBOGHHE NMPOrpaMMBbl MPAKTHKH, sBIseTcsl 0a30i Juis AaibHEHmero ocBoeHHs U (GopMHpOBaHMS
KOMITETEHIINH B MOCIIEAYIOINX TUCIUIIIMHAX.

3. llesu 1 321244 NPAKTHKU:

Heabio npaktukn Hay4dno-nccnenoBarenbekas paboTa siBisieTcsi GOpMHUPOBaHUE IIETIOCTHOTO MPEACTABICHUS O POJIH U
MECT€ Hay4IHBIX HCCIICIOBAHUH B COBPEMEHHOM CTPYKType MPOU3BOAUTENBHBIX CHJI OOIECTBa, 3aa4aX, PEeIIaeMbIX B X0/€
Hay4dHO-HccaenoBatenbekux pabor (HUP). 3nakomcTBO ¢ opranuzanueit u crpykrypoir HUP B Poccuiickoit denepanuu.
Opraamzanus HUP Ha npennpustusx. 3HaKOMCTBO C THIIOBBIMH HCCIIEIOBAaHMAMHU U W3MEPECHUSMH, MPOBOAUMBIMU IS
pemeHus 3aJad XUMHUYECKHUX TexHosoruil. IlosyueHne HadambHBIX HAaBBIKOB COCTABJICHHS JIMTEpaTYpHBIX 0030pOB,
3HaKOMCTBO C BUJAMHU HAYYHBIX M3IaHUH.
3agayaMu NPAKTHKH SIBISETCS:

- 3HAaKOMCTBO OOYyYaIOIINXCsl C OCHOBHBIMH BH/IaMH HAYYHBIX HCCIICAOBAHUH U 9TallaMH MX IIPOBEJICHNS;

- 3HAKOMCTBO C OCHOBAaMM THIIOBBIX HCCIECJOBAaHMH M HM3MEPEHHH, NMPOBOAMMBIC Uil PEIICHUS 3a7ad XUMHUYECKHX
TEXHOJIOTHI;

- COCTaBJICHUE OTYETa MO MPAKTUKE B COOTBETCTBHU C 3aqaHueM u TpedoBanusamu CTO HU PXTYVY.

4. Conep:xanue IMCHUIIHHBI

3amaun, pemaemble B XOA€ MPOBEACHHUS HaydHO-HccienoBarenbckux pabor (HUP). Opranmszamms u crpykrypa HUP B
Poccuiickoit denepannn

N3ydenne nmpeaMeTHOM 06JacTH (C BO3MOKHOCTBIO 9KCKYpPCHH):

H3y4YeHHE 3aJad, peIIaeMbIX B Pa3IMUHBIX XUMUIECKHUX J1a00paTOPHsIX;

H3y4YeHHE OPraHU3aIlH BOJIO- U BO3TyXOCHAOKECHNS, KaHAJIN3aIHH;

H3y4YeHHE OPraHN3aIiH I'a30- U ANEKTPOCHA0KEHNS, OTOIUICHHS;

N3y4eHHE OCHOBHOTO M CIIEIHAIBHOTO 000pYy/J0BaHNs, HHCTPYMEHTAPHS;

n3y4eHue TpeOOBaHUH K TIOMELICHUSIM;

N3y4eHUE OPTAaHU3ALMH TPY/a U TEXHUKH 0€3011acHOCTH;

n3ydenue 'OCTog, TY u cepTudrKaToB HA CHIPHE U TOTOBYIO MPOAYKIHIO XUMHYECKUX MPOU3BOICTB;

MeponpusTus 1o oxpaHe TpyAa B XUMHUYECKHX J1a00paTOpHsX .



Texanka 6€30MacHOCTH MPU PabOTe B XUMHUYECKUX JTaOOPATOPHSIX

HemnocpencrBeHnoe n3ydeHne padoThl TJaOOPaTOPHA MPH UX TIOCEIICHUH (C BO3MOYKHOCTHIO SKCKYPCHIA):
PeleHne npakTHUECKHX 3aJ[a4, CBSI3aHHBIX C MPOGECCHOHATBHON AEATEIBHOCTHIO (C JIIEMEHTAMH UCCIICIOBAHMS)
Odopmienne otyera 1o IpakTuke B cootBeTcTBUH ¢ TpeboBanusmu ['OCT (CTO HU PXTY)

S5.J1lnanupyemble pe3yJibTaThl NPpaKTHKH npu ocBoennu OITOIIL.
IIpoBeeHne NPAKTHKH HANIPABJICHO HA OpMHPOBaHUeE CJEAYIOIINX KOMIIeTeH Ml

KO}I U HAMMCHOBAHHUEC KOMIICTCHI MU

KO}I N HAMMECHOBAHMEC UHIUKATOPOB lIOCTl/DRGHl/Iﬁ KOMHeTeHIII/Iﬁ

YK-1
CriocoOeH  OCYIIECTBIATh  IOWCK,
KPUTHYECKUIA  aHaau3 ©M  CHHTE3
uH(OpMALIUK, TPUMEHITH CHCTEMHBIMA
MOAXOMA Ul PEIICHHUs MOCTaBIEHHBIX
3amaq

YK-1.1

AnHanu3upyet 3anady, Belaensis e€ 6a3oBble cocraBisitoimue. Omnpenenser,
MHTEPIPETHPYET M PAHXUPYET HHPOPMAIHIO, TPEOyeMyro MUl pelIeHHs
MIOCTaBJICHHOH 3aa4u

YK-1.2

OcyecTBiseT MoucK HHGOpMaLuK ISl PEIICHNs TIOCTABICHHOH 3aa4y 10
Pa3IMYHBIM THIIAM 3aIIPOCOB

YK-1.3

IIpu  ob6paborke wHDOpMammu  OTIMIaeT (GakTHl OT  MHEHH,
UHTEPIpeTali, OUEHOK, (GopMHUpYeT COOCTBEHHBIC MHEHHS M CY)KICHHS,
apryMEHTHPYET CBOU BEIBOJBI M TOUKY 3PESHUS

YK-1.4

PaccmaTpuBaeT ¥ mpemiaraeT  BO3MOJXKHBIE — BapHaHTHI
MOCTABJICHHO 3a71a4M, OI[CHNBAasl MX JIOCTOMHCTBA U HEAOCTATKH

peleHus

YK-2
CriocobeH ompeaensaTh Kpyr 3amad B
paMKax  TOCTaBJICHHOW  LEIu U

BBIOUpPATh ONTHMAJBHBIC CIIOCOOBI HMX
pELICHUsI, UCXOAS W3 JeHCTBYIOIINX
MPABOBBIX HOPM, AMEIOIIUXCS
PECYpCOB U OrpaHUYCHHIN

YK-2.1

Omnpezensier Kpyr 3a7ad B paMKaxX ITOCTABICHHOW IENHU, ONMpPEesieT CBI3U
MEXy HUIMH U 0KMJJaeMbIe PE3yIbTaThl UX PEIICHUs

YK-2.2

B pamkax mOCTaBICHHBIX 3a7ad OIpPEAETSIET HMEIOUINECs pPecypchl M
OTpaHWYEHUS, ICHCTBYIONINE TPABOBBIE HOPMBI

YK-2.3

[Tnanupyer peanu3anuio 3agad B 30HE CBOCH OTBETCTBEHHOCTH C y4ETOM
MMEIOIINXCS PECYPCOB M OTPAaHWIEHHH, ICHCTBYIOIINX IPAaBOBBIX HOPM
YK-2.4

Brimonnser 3aJa4ynu B 30HC CBOEHM OTBETCTBEHHOCTH B COOTBETCTBHHU C

3alyIaHupOBaHHBIMHA pe3ybTaTaMu u TOYKaMH KOHTPOJIA, npu
HEOOXOTUMOCTH KOPPEKTHPYET CIIOCOOBI PEIICHHS 3a/1a4
YK-2.5
IIpencraBnsier pe3ynbTaThl IPOEKTa, MpeajiaraeT BO3MOXKHOCTH HX
HUCIIOJIb30BaHU I/I/I/IJ'II/I COBCPIICHCTBOBAHUSA

YK-8 YK-8.1

CnocobeH co3/iaBath 1

HOJIep )KNBaTh Oe301acHbIe

YCIOBUS JKM3HEAEATEILHOCTH, B TOM
YHcIe IPH BO3SHUKHOBEHUH
Ype3BbIUAHHBIX CUTYaLUil

AHaJ'II/ISI/IpyeT (I)aKTopLI BPEAHOI'O BJIMAHUA Ha IKU3HCACATCIIBHOCTDH
JJICMCHTOB CpCAbL obuTaHus (TGXHI/I‘IGCKI/IX CpCACTB, TCXHOJOI'MYCCKUX

MPOIIECCOB, MATEPUANIOB, 3IaHUH W  COOPYKEHHUH, TMPHPOTHBIX H
COLMATEHBIX SIBIICHII)

YK-8.2

Wpentndunmpyer omacHble M BpenHble  (AaKTOppl B paMmKax
OCYILIECTBJIIEMON JI€ATEIbHOCTH

YK-8.3

BrisiBnsieT ipo06sieMbl, CBsI3aHHBIE ¢ HAPYHICHUSIMU TEXHUKH 0€30MacHOCTH
Ha pabodyeM MecTe; TpeIaraeT MEPONPHUITHAX IO MPEIOTBPALIEHUIO
Ype3BbIYaHBIX CUTyalUi

YK-8.4

Pazbsicusier mnpaBuia MOBEACHHUST TNPU BO3HUKHOBEHHM YpE3BbIYaMHBIX
CUTyallUd NPUPOJHOTO M TEXHOIC€HHOI'O MPOUCXOXKIEHHS; OKa3bIBaeT
MEPBYIO MOMOIIb, OMUCHIBAET CIOCOOBI YYaCTHS B BOCCTAHOBUTEIBHBIX

MEpOIPHUSITHAX
OIIK-1. OIIK-1.1
CrnocobeH wu3ydaTb, aHAJIM3UPOBATH, | 3HACT OCHOBHBIE CBEACHUS O MEXaHM3MaX XMMHUYECKHX PEAKLUi, CTPOCHUI
HCTIONBb30BaTh MEXaHU3MBI | BEIIECTBA, MPUPOJIE XUMHUCCKONW CBSI3W M CBOWCTBAX Pa3IMYHBIX KIIACCOB

XAMHWYECKHX PEaKINH, TPOUCXOMSITIX
B TEXHOJOTMYECKHX TMporeccax u
OKpY’KaloIleM MHpPE, OCHOBBIBASACH Ha
3HaHMUSAX O CTPOCHHH  BEIIECTBA,
IpUpOJe  XMMHYECKOH CB3M W

XUMHWYCCKUX DJICMCHTOB, COG}IHHGHHﬁ, BCILICCTB U MaTepI/IaHOB.

OIIK-1.2

CrocoOeH aHaNMM3WpOBaTh M WCIONB30BATh CBEJACHUS O MeEXaHHW3Max
XUMHUYCCKUX peaKHHﬁ, CTpOCHI/II/I BCIICCTBA, HpI/IpO]le XHMH‘{CCKOﬁ CBS3H U
CBOWMCTBaX pAa3JIMYHBIX KJIACCOB XHMHYECCKHX OJJICMEHTOB, COCIMHCHUI,




CBOMCTBaxX Pa3IUYHBIX KJIaCCOB
XUMHYECKHX DJIEMEHTOB, COCIUHCHHIA,
BEIIECTB ¥ MaTEPHAIIOB

BELIECTB M MAaTEpUaJOB B TEXHOJIOTMYECKUX MPOLECCaX U OKPYKaIOLEM
MHUpe

OIIK-1.3

Brageer HaBBIKaMU MPOBENEHUS XHMHYECKOTO aHAIH33; MCIIOJIH30BAHUEM
CIpaBOYHON XHUMHUYECKOH JTUTEPATyPHl; METOIaMH ITPOBEACHUS XUMHUECKUX
peakuuii ¥ MpoLeccoB

OIIK-2

Criocoben HCIIO0JIH30BaTh
MaTeMaTHYECKHE, ¢dusnyeckue,
(hU3UKO-XUMHYECKHE, XUMUYECKUE
METO/BI ibic: pelieHus 3a7a4

PO eCCUOHATBHON JCSITEIBPHOCTU

OIIK-2.1
3HaeT COBpeMEHHBIE MaTeMaTHYECKUEe U (PH3UKO-XMMHUIECKHAE METOMABI IS
peleHus 3a1a4 MpodecCHOHANTEHON AESTEIIEHOCTH

IK-5

Crioco0eH OCYIIECTBIATH NPOBEICHUE
pabor mo o00paboTKe W aHANH3Y
HAay4YHO-TEXHHYECKOH HH(OpManuu u

pE3yJIbTaTOB HCCIIEI0BaHU,
BBITIOJTHATH

SKCIIEPUMEHTHI u odopMIITH
pe3ybTaThl UcCcIeJ0BaHUMN 51
pa3paboToK, TOTOBHOCTh
OCYILECTBIIATh MOJITOTOBKY
JOKYMCHTallu, IPOCKTOB IIJIAaHOB H
IpOrpaMM HPOBEIECHHUS  OTIENbHBIX

9TarnoB padboT

K-5.1

CriocoOeHIUIaHUPOBaTh H  IPOBOIUTH  (U3MUECKHE U
AKCHEPUMEHTHI, TMPOBOIUTH OOPabdOTKYy MX pPe3yIbTaTOB
HOTPEIIHOCTY, BBIABUTATh THIOTE3bl W YCTAHABIMBATH TPAHUIBl HX
NPUMECHCHHS, IPUMEHATH METOABl  MAaTEMAaTHYeCKOro  aHaiu3a |
MO/ICTIMPOBAHMUS, TEOPETHYECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEIOBAHUS.
IK-5.2

['oTOB M3yuaTh HAy4YHO-TEXHMYECKYIO WH(OPMAIMIO, OTEYECTBEHHBIH U
33py6e)KHLII7[ OIIBIT 10 TEMATHUKEC HUCCJIICAOBAHMNA, NOATOTOBKY
JOKYMCHTallMMU, MPOCKTOB IUIAHOB W HporpamMm IMpPOBEACHUA OTACIbHBIX
9TanoB paborT.

IK-5.3

['0TOB MCHOJIB30BaTh 3HAHHE CBOWCTB XUMUYECKHX JJICMCHTOB, COCIUHCHUIT
U MaTepHaJioB HA UX OCHOBE JUIA PELICHHS 3ahad NpoQecCHOHATBHOM
JeATEeIbHOCTH.

IK-5.4

['0TOB HCIIONB30BATh 3HAHUSI OCHOBHBIX (DM3WYECKHUX TEOPHIl IS PEILCHUS
BO3HHUKAKOLIIUX (1)I/I3I/I‘IGCKI/IX 3aga4, CaMOCTOATCIBHOI'O HpI/IO6peTeHI/IH
(hDU3MYECKUX 3HAHWMA, i1 MOHMMAHHUs NPUHIMIIOB pabOThl MPHOOPOB U
yCTpOﬁCTB, B TOM YHCJIC BbBIXOOAIIUX 3a IMPCACibI KOMIETCHTHOCTH
KOHKPETHOTO HalpaBJICHHUSI.

XUMHYCCKUEC
U OICHHUBATH

B pe3yabTaTe ocBOeHUs y4eOHOM (03HAKOMUTEIbHOM) MPAKTHKH 00y4YalOUIUiiCs 10JKeH:

3HATh OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHBIX IUCUUIUIMH B MPO(ECCHOHATLHOM
JIeSITENIbHOCTH;
CIOCOOBI U CpeJICTBA MOJY4EHHs, XpaHEeHUs, nepepaboTKU HHPOPMAIIHH;
CBOHCTBA XHMMHYECKHX OJJIEMEHTOB, COCIUHEHMH W MaTepHaloB Ha HX
OCHOBE JUTs peIIeHHS 3a/1a4 TPO(heCCHOHATLHOM AesATeIbHOCTH;
MYTH M CIOCOOBI NPEIyNpeKACHUs M YCTPaHEHWsS NPUYMH HapylIeHUH
TEXHUKH 0€30MacHOCTH
OCHOBHBIC HCTOYHHUKH TEXHUYECKON MH(OPMAIHH;
METOJbl aHanM3a W O0paboTKHM HayyHOW wuH(OpMaIHK, Crocoobl eé
Npe/ICTaBIICHUS;
stansl nposeacHuss HUP.

yMeThb (hopMyITHpOBaTh 1ENIb SKCIIEPUMEHTA, IIPOBOJIUTH OLEHKY U 00pabOTKy ero
Pe3yJIbTaTOB, OLICHUBATH ITOTPEIIHOCTH;
MPOBOIUTE XWMHYECKUI OKCHEPUMEHT (HCCIEAOBaHME) 10 3aJaHHOU
TEMAaTHKe, COTIIACHO MPE/JIOKEHHBIM METOINKAM;
BBIOMpATh 000pYJI0BaHKE, TOCYY, PEareHThl, HHIUKATOPHI U T.JI.,
OpraHu3oBaTth Oe30IacHy0 paboTy B 1abOpaTOpuUH,
NPE/ICTABISITE MaTepHaibl JUTEPaTypHbIX 0030pOB, MCCICAOBAHUA B BHIE
TEKCTOBBIX JOKYMEHTOB ¢ coOmozaenueM TpeboBanuii ['OCT.

BJa/leTh HaBbIKAMU  OpPTaHM3allMM IOWCKa HMH(POPMAIMM Ui COCTABJICHUS

JUTEPaTypHOro 0030pa 10 3aJaHHOH TEeMaTHKCE;

HaBBIKAMU aHAIHM3a HAYYHOM WH(POPMALMU W3 Pa3HBIX HCTOYHHKOB, €€
CpPaBHUTEIHLHOU OIIEHKH, BHIOOpA CIIPABOYHBIX JAHHBIX;

HaBbIKaMU WJCHTH(PHUKAIIMN W aHaIW3a OMACHBIX W BPEIHBIX (DaKTOpPOB B
naboparopuu;

HaBbIKAMU OKa3aHUs NEPBOM MEIUIIMHCKON TOMOIIIH;

MeToJIlaMi 00pabOTKH PE3yNIbTATOB W3MEPEHH, X MPENCTABICHNS B BHIE




Tabnuu, rpaguKoB, ypaBHEHHUH.
HaBBIKAMH O(OpPMIIEHHs pPe3yJbTaTOB HCCICAOBAHWH B BHJAC HAay4YHBIX
Ty OITKaInH.

AHHOTALUA
padoyeii MporpaMMbl IMCUMILTHHBI
Texnonozuueckas (npoeKmuo-mexno02u4ecKasn) nPpaKmuxka

1. Oomasi Tpy10eMKOCTh
Ounoe otaesenne:O0Iasl TPYJOEMKOCTh MNPAaKTHKH cocTaBisier 216 ak. yac.(Bce uyackl B (OpMe IPaKTHYECKOI
MOJITOTOBKH), 6 3a4CTHBIX SIMHUI (3.€).
3aounoe otraesenme: OOmas TPYZOEMKOCTh NPAaKTUKU COCTaBisieT 324 ak. yac.(Bce 4Yachl B (OpME IPaKTUUECKON
MOJITOTOBKH), 9 3a4CTHBIX SIMHUI (3.€).
2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMal.
JucnumuimHa peanu3yeTcs B pamkax 6a3zosoit uactu OITOIL.

[pakTika MPOBOAWTCS HA TIPEATIPUSTHH, B OpraHM3aIWd (YTBEP)KICHHBIX 0a3ax IMPaKTHKH 10 JAHHOMY TPOQIIII0) WIH B
CTpYKTYpHbIX noapaszaenenusx HA PXTY.
3. Ienb u3y4eHHs JMCUMILITHHBI

TexHomorMueckas MpakTHKa MPOBOJUTCS C LENBIO0 3aKPEIUICHHA W yDIyOleHWs 3HAaHWH 10 AUCHUIUIMHAM
obmenpodeccnoHaNbHON U MPOoQEeCcCHOHATBHON HANPaBICHHOCTH, MOMY4YeHHbIX oOydatomumucs npu ocsoennn OIIOII B
paMKax COOTBETCTBYIOIETO MpOQWIs, NOATOTOBKM W TNPHOOPETEHHs NPAKTUYECKUX HABBIKOB NPO(ECCHOHAIBHON
JIeSITeNTBHOCTH.

3agagyamMy IPOU3BOACTBEHHOM NMPAKTUKU SBISIOTCS!
3aKperuIeHHe U yIIIyOJIeHue 3HaHUH 10 JAUCHUILIMHAM 00Ienpo)eCCHOHANBHOTO MK, UK CIeHaIbHbIX AUCIUIUINH
W JUCLHUIUIMH CIEUUaIH3alUKN MyTeM MPAaKTHYECKOTO M3YyUeHHS] TEXHOJOTHYECKHX IPOLECCOB, 00OPYAOBaHUs, CPEICTB
MEXaHHU3allM{ W aBTOMATH3aLMH IIPON3BO/ICTBA;
npruodpereHne NHYOPMAIN U CTPYKTYPE MPEINPUSATHSA, O POJIH U MECTE TPOM3BOICTBA
n3y4YeHUe OpraHnu3aliy TPYIa, B TOM 4Hcie npas u obszanHocTeit UTP nexa u ygactka;
pruoOpeTeHne 3HaHNUH 00 OpraHU3anny OXpPaHbl TPYAA HA IPOU3BOACTBEHHBIX YIACTKAX;
npuoOpeTeHne 3HaHWH O pealu3alud MEpOIpUATHH MO 3aIllUTe MEepCOHANa MNPEANpUATHH W HACCNCHHS NpH
BO3HMKHOBEHHH Pa3JINYHBIX aBAPHUHHBIX CUTYallUi WM KaTtacTpod;
(bopMupoBaHHe U Pa3BUTHE YMEHUI PaOOThI C TEXHOJIOTHYECKOH HOPMAaTHBHO-TEXHUYECKON JIOKyMEHTaIHEH;
(dbopMupoBaHHe 1 Pa3BUTHE YMEHUI TBOPUYECKHU pelaTh BO3HUKAIOIINE [TPOU3BOJICTBEHHO-TEXHUYECKUE 3a/]a4H;
pUoOpeTeHHe NPAKTUUECKUX HABBIKOB BBHITIOJIHEHHUS TEXHOJIOTHUECKHUX OTIEPaIlHii;
npuoOpeTeHre YMEHWH ¥ HaBBHIKOB KOHTPOJS M OOCIY)KHMBaHMS TEXHOJOTHYECKOTO OOOpYIOBaHMs IeXa IyTeM
IyOiMpoBaHuUs pabovnX OCHOBHBIX TEXHOJOIMYECKHX CIELUaIbHOCTEH;
npuoOpeTeHne HaBbIKOB PaOOTHI B KOMaHJIe PU PEIIEHUH TEXHUYECKUX 3a/1ad;
pruoOpeTeHne W Pa3BUTHE HABBIKOB CAMOCTOSTENILHON pabOThI, CPaBHUTEIBHOTO aHAIN3a HCIIOIb3YEMBIX M M3BECTHBIX
MIepeIOBBIX TEXHOJIOTHH B OTPacy;
(opMupoBaHue 1 Pa3BUTHE YMEHUH B HAIMCAHUN OTYETA KaK (POPMbI TEXHHYECKOTO JOKYMEHTA.

4. CopepxaHue TUCHUTIIMHBI

Ne HaumenoBanue paznena
Coneprxanue paszena
/0 | JACIUILIHHEIL
Bieere Kparkass ucropust co3maHus W pa3BUTHA npeanpuarus. Ero cTpykrypa u
(hyHKIIMOHHUPOBaHHE.
1 O0mmas xapakTepucTuka | Ha3zHadeHne mexa, €ro CBA3b C OPYTUMH IieXaMH H ciyxx6amu. CTpykTypa
NIPEATIPUATHS U 1IeXa ynpaBieHus 3aBoioM U nexoM. IlItarel exa. I'pagux cMeHHOCTH.
Buzbl HCTIonb3yeMoro chIpbs, BCIIOMOTaTelbHBIX MarepualioB. TpeboBaHus K
2 Xapakrepuctuka cbipbg U rotoBoi | HuM (TOCT, OCT, TV, CTII), KoHTpOIb KauecTna.
' NIPONYKLIH XapakTepucTHKa MPOU3BOAUMON TPOAYKIHH, OONAacTH ee HMPUMEHEHHS.
Crioco0bI XpaHEHUsI ¥ TPAHCTIOPTHPOBKH TOTOBOH MPOTYKIIHH.
Du3NKO-XUMUYECKHE OCHOBBI OTACIBHBIX CTanui mporecca. OnucaHue
3 Omncanne TEXHOJIOTHYECKOTO | TEXHOJOTHUeCKOi  (pyHKIMOHANBHOW) CcXeMbl mpou3BoicTBa  (y3ia,
' mpolecca otzeneHus). TeXHOJIOTMUECKUE Mapamerpbl mpouecca (cragun). Hopmsr
TEXHOJIOTHYECKOTO PEKUMa IIPOU3BOAICTBA (CTaUH).
Buzapl ucronbs3yeMoro oCHOBHOro obopynoBanusi. OOocHOBaHHME BBIOOpa
4 OcHOBHOE ¥  BCIIOMOTarelIbHOE | OOOpYIOBaHMS, €ro  JOCTOMHCTBA M  HEJIOCTaTKH, TEXHHYECKHE
' TEXHOJIOTHYECKOEe 000PYIOBaHHE XapaKTePUCTHKH,  OCOOEHHOCTH  OJKCIUTyaTalldd W OOCIY>KHWBaHUSI.
Mepomnpusatusi 1mo 0OCITy)KHBAaHHIO W PEMOHTY obopymoBanusa. Ilyck m




OCTaHOBKa y3Ia.
Opranuzanus aHAIMTHYECKOr0 KOHTPOJIs Mpon3BojcTBa. KoHTpous kayecTsa
KonTtpomns TEXHOJIOTUYECKOTO .
5. CBIPBEBBIX MAaTEPHANIOB, IPOLYKINH, TEKYIINH KOHTPOJIb MPOU3BOACTBA. TY,
IIPOIecca, METOABI KOHTPOJIS
I'OCT Ha roTOBYIO IPOAYKIHIO.
ITepeueHr omacHBIX M BPEAHBIX (DAaKTOPOB MPOU3BOACTBA, METOABI HX
6 Texnuka Oe30macHOCTH M OXpaHbl | KOHTpossl. OpraHuzanuss OXpaHbl Tpysa B I[€Xe W Ha ydYacTKax.
' TpyAa Ha IPOU3BOZICTBE WumuBunyansHple cpeactBa 3amuTbl. OKasaHHWE IEPBOW MOMOINM TIPH
0XKOT€, OTPABJICHNH, IPH MOPAKECHUH HIEKTPHICCKAM TOKOM.
ITo6ouHbIE MPOMYKTHI M OTXOABI IPOW3BOACTBA, IMyTH HX YTWIN3ALUH H
7. OxpaHa OKpyXaromiei cpeast 00e3BpekUBaHUA. MeponpusaTHs O 3amure atMoc(epHOTO BO3AyXa H
BOJHOU CpeJibl Ha Cllydail BHELITATHBIX CUTyaluil

5. Ilnanupyemble pe3yJibTaThl

Oﬁy‘leHI/lﬂ nmo JUCIMILINHE,

06ecnetmnammne AOCTUKCHHUE IVIAHUPYEMbBIX

pe3yJbTaTOB OCBOCHUSA 06p330BaTeJIBHOﬁ nporpamMmmsbl

I/I3yquI/Ie JUCHUIIIMHBI HAlTpaBJICHO Ha (l)OpMI/IpOBaHI/Ie CJIeayromux KOMIICTCHLIM:

KOII U HAMMCHOBAHHUEC KOMIICTCHIIUU

KO}I N HAMMECHOBAHMEC UHIUKATOPOB lIOCTl/DRGHl/Iﬁ KOMHeTeHIII/Iﬁ

YK-8

Crioco0OeH co3laBaTh M TONACPKHBATH B
MOBCEHEBHOM JKU3HU u B
npodeccHoHaIBEHOM JESTEIbHOCTH
0e30TacHbIe YCIOBUSI KH3HEAEATCIHBHOCTH
JUI1  COXpaHEHHS MPHUPOJHON  Cpesl,
obecrieueHnss  YCTOMYMBOTO  Pa3BUTHUSA
obmecTBa, B TOM 4YHCJIE INPU YIrpo3e U
BO3HUKHOBEHUHU YPE3BbIYANHBIX CUTYyallUl
1 BOCHHBIX KOH(JIMKTOB

VK-8.4

PazbsicHfeT mpaBWia TOBEJCHUS TPH BO3HWKHOBEHHH YPE3BBIYAHHBIX
CUTyallMi TPUPOAHOTO M TEXHOTCHHOTO IIPOMCXOXKACHHS; OKa3bIBaeT
MEpBYI0 MOMOIb, OIKCHIBAET CHOCOOBI YYacTHs B BOCCTAHOBHUTEIBHBIX
MEPOIIPUATHAX

[IK-1
Cnoocoben OCYILECTBIIATh KOHTPOJIb
coOmoneHus TEXHOJIOTHYECKUX

apamMeTpoB B Ipejeax, YTBEPXKACHHBIX
TEXHOJOTHYECKUM pEriaMeHToM,
IIPUHMMATH MEPHI 110 YCTPAHEHUIO IIPUYMH,

BBI3BIBAIOIINX  OTKJIOHEHHE OT HOPM
TEXHOJIOTUYECKOTO periameHTa,
obecrieunBaTh TIOJITOTOBKY
TEXHOJIOTHYECKOTO  000OpynoBaHHA K

MIPOBEPKE U PEMOHTY

IIK — 1.1 CnocobeH HacTpauBaTh ¥ MPOBOUTH MTPOBEPKY 000PYIOBAHHUS.

INIK — 1.2 CmocobeH mpoBepsATh TEXHUYECKOE COCTOSHHE, IMPOBOIUTH
npoduIakTHYeCKne OCMOTPBI U O0CIy)XHMBaHHWE O00OpPYNOBaHMs, BKIIOYAs
MOJATOTOBKY K pEMOHTaM

IIK — 1.3 IeMoHCTpHPYET TOTOBHOCTH K OCBOCHHIO HOBOT'O 000pYOBaHUS U
€ro HKCILTyaTalun

INIK - 14 CnoocobeH aHaNM3WPOBAaTh TEXHUUYECKYIO JTOKYMECHTAIHUIO,
MPOBO/INTH OCHOBHBIE MHXEHEPHBIE PacueThl A 1000pa 000opynoBaHus B
COOTBETCTBMM C TEXHOJOTMYECKUMH pErjlaMeHTaMH M MaciTabom
MPOM3BOJICTBA

IIK — 1.5 Coco0eH BBISIBIAATh M YCTPAHATH OTKIOHCHHS OT PErJIaMEHTHBIX
PEXHUMOB PabOTHI OCHOBHOTO TEXHOJIOTHYECKOTO 000pyI0BaHUS

I[NIK — 1.6 T'oToB ucnosp30BaTh HOPMATHUBHBIE JOKYMEHTHI 10 KadecTBY,
CTaH/IAPTU3aIUU U CePTH(UKAINU BBHIITyCKAEMOH NPOIYKIMH, MPUMEHSTH
3JIEMEHTHI 9KOJIOTMYECKOr0 aHaJIN3a B MPAaKTHYECKOH paboTe

IK-2

Cnocoben MPUHUMATD TEXHUYECKHE
pemeHus npu pa3paboTke
TEXHOJIOTHYECKHUX MPOLIECCOB, nux
NPOBEJCHUSI B paMKaxX PpErIaMeHTOB,
BBLSIBISITh W YCTPAHATH  OTKJIOHCHHSA,
BHIOMpAaTh TEXHWYECKHE CpPEeACTBa Ui
n3MepeHust 0a30BBIX rapaMeTpoB

TEXIPOLECCA, ChIPbsl, IPOAYKIIMU C yUETOM
3KOJIOTMUYECKUX ACTIEKTOB

IIK - 2.1 CnocobeH oCyIIecTBIATE TEXHOJOTHYECKUI Tmporecc B
COOTBETCTBHH C PETIAMEHTOM, HCIIOJIb30BaTh COBPEMEHHBIE TEXHHYECKHE
cpelncTBa IS M3MEPEHHSA W yOPaBICHUS OCHOBHBIMH IIapaMeTpaMu
TEXHOJIOTHYECKUX MPOILIECCOB, ONPEIEIECHUs IPAKTUYECKH BaXKHBIX CBOUCTB
CBIPbS U IPOAYKINH

INIK — 2.2 CrocobeH 00OCHOBBIBATh M HMPUHHMATh TEXHHYECKHE PEIICHHS
mpu  BbIOOpE  TEXHOJOTMYECKHMX Omepanuii B XoJe  pa3paboTKu
TEXHOJIOTHYECKUX IPOLIECCOB, YYHUTBIBATh JSKOJIOTUUECKUE MOCIEICTBUS
MPUMEHEHUs] KOHKPETHBIX TEXHOJIOTHI U TEXHUYECKUX CPEICTB




ITK — 2.3 CriocoOeH BBISBIATH U YCTPAHATh OTKJIOHEHUS! OT PEriaMEHTHBIX
[apaMeTpPOB TEXHOJIOTMIECKOTO Ipolecca

IIK — 2.4 CriocobeH poBOANTE aHAIHM3 MAaTCPHAJIOB Ha CTAAMAX BXOITHOTO,
TEKYIIEr0  TEXHOJOTMYECKOTO W 3aKIIOYHUTEIILHOTO  KOHTPOIS U
OCYILIECTBIIATH OICHKY TIOJIy9aeMBbIX PE3YJIbTATOB

IK-3 I1K — 3.1 CriocoOeH ucIonbp30BaTh HOPMAaTUBHEIE IOKYMEHTHI [0 BOIIPOCaM
CriocoOeH UCIONb30BaTh NMPAaBUIIa TEXHUKU | OXpaHbl  TPyAa,  IPOMBIIUICHHOW  ©O€30MacHOCTH,  MPOMBIIUICHHON
Oe3omacHocCTH, TIPOM3BOJICTBEHHOM | CaHWTAapHH, OKAPHOH U 31EeKTPOOE30IIaCHOCTH

CaHUTapHH, IPOMBIIUICHHON 0e30MaCHOCTH K
U HOPMBI OXpaHBl TpyJa, H3MEpsTh
¢usmgeckne, XUMHYECKHE (AKTOPBl U
(haKTOPHI TPYAOBOTO TIpoIIecca Ha pabounx

— 3.2 CrocobeH H3MepsATh MHapaMeTpbl MPOM3BOACTBEHHOI'O
MHUKpPOKJIMMaTa M OLECHHBATh YPOBHM 3aIlbUIGHHOCTH W 3ara3oBaHHOCTH,
IIymMa, BHOpalUHM, OCBEIICHHOCTH  padO4YMX  MECT, TSDKECTH W
HaINpsHKEHHOCTH TPYJOBOT'O Ipoliecca

mecrax INK — 3.3 CnocobeH oOka3piBaTh IEPBYI JOBPaYeOHYIO IMOMOIIb
MOCTPaJaBIIMM IIPU aBapHsAX M YPE3BBIUAMHBIX CHUTyalusxX, 3QQPpeKTUBHO
UCTIONB30BaTh CPEJCTBA 3AIIUTHl OT HETATHUBHBIX BO3JEHCTBUMH, NPOBOIUTH
Ka4eCTBEHHbIM 1 KOJIMYECTBEHHBIH aHAIN3 M OLICHUBAHHUE PUCKA

K -4 IIK — 4.1 JeMoHCTpHPYET TOTOBHOCTHh HCIIOJB30BATH MPO(ECCHOHATHHEIC

I'otos MIPUMEHSTh uQpoBeIe | MAKETHl MPHUKIAJHBIX IPOrpaMM M TEXHOJOTHYECKHX pacdéToB U

I/IH(i)OpMaL[I/IOHHLIC TCXHOJIOTHH A | IPOCKTUPOBAHUA

pemeHuss  TexHosoruueckux  3amad B | IIK — 4.2 Mcnons3yeT ceTeBble KOMIBIOTEPHBIE TEXHOIOTHH JUIS TTOJTyUeHHS
npodeccroHaNBEHOH 001acTH nndopmanuu B chepe cBoeil npodeccHoHATBLHOM IesITeNEHOCTH

IIK - 43 CoGmogaer ocHOBHbIe TpeOOBaHHs HWH()OPMALMOHHOI
0€301acHOCTH MPH PEIICHUHU MPOGECCUOHATBHBIX U MPHUKJIAIHBIX 3a/1a4

B pesynbraTte chopMHUpOBaHHOCTH KOMIIETCHIIH CTYICHT JOJDKEH:

3namp:

OCHOBHBIC XapaKTECPUCTUKHU CBHIPbS W TOTOBOW INPOMYKIWH, ACHCTBYIONINE HOPMATHBHBIE JOKYMEHTHI IO CepTH(UKAINU
CBIPbSl © TOTOBOM MPOAYKIHH;

OCHOBHBIE CTaIMU IPOU3BOACTBEHHOTO IUKIIA, OCHOBHBIE ITapaMeTPhl TEXHOJIOTHYECKOTO POLIECcCa;

(GyHKIMOHANBHOE Ha3HAa4Y€HWe, NPOU3BOJUTENLHOCT M OCHOBHBIE KOHCTPYKTHBHbIE OCOOEHHOCTH OCHOBHOTO
000opynoBaHus;

IIpaBUJIa OXPAHBI TPYAA M TEXHUKH 0€30IIaCHOCTH Ha MPOMBIIIJICHHOM 00BEKTE;

OCHOBHBIE JICHCTBUS NIEPCOHAJIA IIPU JTUKBUJALMY aBAPUIHBIX CUTYaLUil;

OCHOBHBIE TpeOOBaHUs MHPOPMAIIMOHHON O€30MaCHOCTH.

Ymems:

HCTIONB30BaTh CPEACTBA HHAUBUIYAIBHON U KOJUIEKTUBHON 3aIlIUTHI;

aHAIIM3UPOBATh COJEPKAHNE TEXHUUYECKOTO PErflaMeHTa H KapT TEXIIPOILIECCOB;

000CHOBBIBATh NOAOOP 00OPYIOBAHNS HA OCHOBE aHAIN3a TEXHUIECKOHW JOKYMEHTAINH;

BBISIBIISATh OTKJIIOHEHHS OT YCTAHOBJIEHHBIX APaMETPOB TEXHOJIOTHUECKOTO MPOIIECCa;

MIPUMEHATHh HH()OPMAMOHHbIE TEXHOJIOTHH JUIS PEIICHHS] TEXHOJIOTMIECKUX 3a/1ad.

Bnadembs:

croco0amMu IBaKyalliy M OKa3aHHs MEPBOM MOMOIIH PH JIMKBUAAIINN aBaAPUUHBIX CUTYAIUH;

HaBBIKAMHU pabOTHI C HOPMATHBHO-TEXHUYECKOH TOKyMEHTaIUEH;

OCHOBaMH HaBBIKOB [0 COCTaBJICHHIO 3aBOK Ha MPUOOpPETEHHE M PEMOHT 000pYyOBaHMs, JOKYMEHTOB 10 CepTH(HUKAINT
CBIPBS U T.11.;

HaBBIKAMH YCTPAaHEHMS OTKJIOHEHHH OT yCTAaHOBJICHHBIX PEXKUMOB PaOOTHI TEXHOJIOTHYECKOTO 000pyI0BaHUS;
nHdopmanueii o MeTouKax 0To0pa NMpod, aHaIN3a ChIPhs, MATEPHAIOB U TOTOBOH POYKIUH.

AHHOTANUA

padoueil nporpaMMbl AUCHHUIIMHBI
Hayuno-uccneoosamensckan paboma

1. O6mas TpynoemkocTs (3../ gac): 3/ 108.
2. MecTO JUCHHILIHHBI B CTPYKTYPe 00pa30BaTEIbHOI IIPOrpaMMbl




Hay4ano-uccnenoBatenbekas paboTay OTHOCHUTCS K BapHaTWBHOUN dacth Onoka 2 Ilpaktuku. HaydHo-uccienoBarenbckas
paboTta mpeacTaBiseT cOOOH BHJ Y4YEOHBIX 3aHATHH, HEMOCPEICTBEHHO OPHUEHTHPOBAHHBIX Ha TMPOQPECCHOHATHHO-
MPaKTHYECKYIO MTOJrOTOBKY 00yJaronixcs
3. Leap u 3a7a4u H3yYeHUs THCHHILITHHBI
Henpro Haygno-uccnenosarenbckoii padotsl (HUP), kak Trma mpakTHKH, SBISACTCA MpHoOpeTeHNe U 3aKpericHIe
HaBBIKOB OCBOEHHS MH()OPMAIMOHHOTO MOWCKA MO 33JlaHHOW TeMaTHKe, BEIOOP METOMMKH HCCIEIOBAHHSA M €€ OCBOCHHE.
[IpoBeneHue HKCIIEPUMEHTAIBHBIX W3MEPEHUH, CcHCTeMaTHu3alus, 00padOTKa MOJYYEHHBIX IaHHBIX, IPEACTaBICHUE
pesynsratoB HUP B hopme Tabmut, rpadmkoB, ypaBHEHHNA. YMEHHE NPOBOJUTh MATEMATHIECKYI0 00pabOTKy MacCHBOB
9KCTIEPUMEHTAIBHBIX JaHHBIX. DOpMHUPOBaHNE HABBIKOB MPEICTABICHHS TIOJNyICHHBIX JaHHBIX B BHJC HAYYHBIX OTYETOB,
JIOKJIaJI0B, TPe3eHTalNH 1 APYTuX (opM. YMETh AenaTh BEIBOJBI M MIPEAJIOKEHHS 10 UTOTaM HCCIIE0BaTEILCKON paboThI.
3aqaun NpaKTHKH:
— chopMHpOBaTh HaBBIKM IUIAHUPOBAHMSA W TPOBEICHHS XHMHUYCCKHX OKCIIEPUMEHTOB C IPHUMEHEHHEM
CHeLUaIM3UPOBAaHHOIO HAYYHOTO 000PY/I0BaHUS;
— (opMHpOBaHUE U PAa3BUTHE YMEHHH HCIIOJNB30BAaHMs 3HAHMH €CTECTBEHHO-HAYYHBIX U CHELHUAIbHBIX JUCUUIUINH
JUTSL OLICHKHU PE3yJIbTaTOB UCCIICIOBAHMS;

— MPOBOANUTH 00PabOTKY NaHHBIX C LEJIBIO OIEHKH MX JOCTOBEPHOCTH, OIIEHKH MOTPEITHOCTEH M KiIaCCH(HUKALUH
MOJTYYEHHBIX BEJIHYHH;

— TpHOOpETEeHHWE HABBIKOB CPAaBHEHMS OKCIIEPUMEHTAJIbHBIX JAHHBIX M JaHHBIX, HOJYYEHHBIX METOAaMH
MaTeMaTHIeCKOT0 MOAEINPOBaHUs 00bekTa uccnenoBannsi. OCBOCHNE HABBIKOB MPUMEHEHHS (PU3NUECKUX U XUMHUYECKHX
3HAHMM /ISl TIOHUMAaHUsI IPUHIMIIOB Pa0OTHI MCCIIEI0BATENbCKOr0 000pynoBanust. OcBoeHHE CIIOCOOOB MOMCKA HAY4HO-
TEXHHUYECKOH MH(POpMALIK 110 OTEYECTBEHHBIM U 3apyOe)KHBIM UCTOYHHUKAM.

4. Copnep:xanue JMCHUIIHHBI

HaumenoBanue
Ne pa3nesia Conep:xanue pasgena
pa3nena IMCHUTLTHHBI
Iloaroroska K | Muctpykraxk no Tb. M3yueHue MeTOAUK IPOBEACHUS MCCIEIOBAaHUS
1. NPOBENICHUIO (oxcmepumenTa). [lonrortoBka ceIpbsi. IIpHTOTOBIEHHE PEaKTHBOB.
9KCIIEPHMEHTA. Kanu6poBka mpubopoB. MOHTaX 3KCIIEPUMEHTAIBHONW YCTaHOBKH
5 [MpoBenenne  HayuyHoro | IIpoBeneHue HaydHOTrO SKCHIEPUMEHTA (MCCIIENOBAaHMsI) NPOBOAWTCS MO OJHOU
' OKCIEPUMEHTA U3 TeM, pazpadaThiBaeMbIX Ha Kadeape 1o 3apaHee BHIOpaHHOI METOIHKE.
(uccnenoBaHus).
3 O0paboTka pe3yibraroB | Maremarnueckas oOpaboTka pe3ylbTaToB SKcnepuMeHTta. I'paduueckuii
9KCIIEPHMEHTA. aHAJIN3 JaHHBIX.
Odopmienne Odopmienne otuera mo HUP (cormacHo TpeGoBanmsM). [loaroroBka
4 pe3yJbTaToB COOOIIEHHsI U AEMOHCTPALMOHHOTO MaTepHana Mo WTOraM HCCIIEA0BaHUS
UCCIIEIOBaHMSI. (moknan, Te3UCkl, CTAaThs H T.II.).

5. IlnaHupyemble Ppe3yJbTaThl

00y4yeHHs] MO IHCIHILIHHE,

o0ecneynBaOIINe JTOCTHKEHHE IUVIAHUPYEMBIX

Pe3yJabTaTOB 0CBOEHHSI 00Pa30BaTeIbHOI MPOrpaMMbI

W3ydeHune qUCHUIUIMHBI HANIPaBJIeHO Ha (POpMUPOBAHHE CIEAYIOMNX KOMIECTEHITHIH:

KOZI U HAMMCHOBAHHUE KOMIICTCHIIUUN

KO)_] 1 HAMMEHOBAHUE UHIUKATOPOB JOCTHKEHUH KOMIETeHIH i

K -4

TotoB npumensTh nuppoBbie WHPOPMAIMOHHBIE
TEXHOJIOTUU i1 PCIICHUA TEXHOJIOTHYCCKHUX
3a/1a4 B MpoQeCCHOHATBHON 001acTh

IIK - 4.2 Ucnosp3yeT ceTeBble KOMIBIOTEPHbBIE TEXHOJOIMH IS
noixydenuss uHopmanmu B chepe cBoel mnpodeccHoHATEHON
JeSITeIbHOCTH

IK-5
Crioco6GeH OCYHIECTBISATh MPOBEJACHUE PabOT Mo
00paboTke ® aHAIM3y HAYYHO-TEXHUYECKOU

nHpopmManm M  Pe3yabTaTOB  HCCIIEAOBaHUM,
BBINOJIHATH

9KCHEPUMEHTHI W OQOpPMIATE  PE3YIBTaTHI
HCCIEAOBAaHUA W Pa3paboOTOK, TOTOBHOCTH
OCYLIECTBJIATb  IOATOTOBKY  JOKYMEHTAallUH,

MPOEKTOB IUIAHOB M MPOTpaMM  IPOBEICHUS
OTETHHBIX ITAIMOB padoT

[IK — 5.1 CrmocobeH MIaHHpPOBaTh W TPOBOAWUTH (PH3MUYECKUE WU
XMMHUUYECKHE IKCIEPUMEHTHI, TPOBOANTH 00pabOTKy MX pe3yibTaToB
1 OIIEHUBATh NOTPEUIHOCTH, BBIIBUTATH THIIOTE3Hl M YCTAHABIHMBATH
TpaHULBl UX NPUMEHEHHs], NPUMEHATh METOABl MaTeMaTHYECKOIrO
aHaIu3a U MOJEIUPOBAHMS, TEOPETUIECKOTO U IKCIIEPUMEHTAILHOIO
HCCIIEJOBaHUS

IIK — 5.2 ToroB u3yyaTh HAYYHO-TEXHHYECKYIO HWH(POPMAIIUIO,
OTCYECTBCHHBIN M 3apyOC)KHBIA OIBIT MO TEMATHUKE HCCIICIOBAHMUS,
MOATOTOBKY JOKYMEHTAllMM, TMPOEKTOB IUIAHOB U Mporpamm
MIPOBEJIEHUS OTJEIBHBIX ATANIOB padoT

IIK — 5.3 T'oroB HCHONB30BATH 3HAHHWE CBOHCTB XMMHYECKHX
9JIEMEHTOB, COEMHEHUI U MaTEepHUajOB Ha UX OCHOBE IJISl PELUCHUS




3aga4y HpO(lJCCCHOHaHLHOﬁ JACATCIbHOCTHU

IIK — 5.4 ToroB wuCnonp30BaTh 3HAHHWS OCHOBHBIX (DH3MYECKHX
TEOpUH Ui pElIeHHs BO3HHUKAOMIMX  (U3UYECKHX  3ajad,
CaMOCTOSITCIIFHOTO ~ MPUOOpeTeHHs  (U3WYECKUX  3HAHWH, I
MOHUMAaHHS TPUHIUIIOB PabOThl MPUOOPOB M YCTPOICTB, B TOM
YHCNIE BBIXOJSIMX 33 TMpeeibl KOMIETEHTHOCTH KOHKPETHOTO
HATIPaBJICHUS

B peE3yJIbTAaTeC C(l)OpMPIpOBaHHOCTI/I KOMIETCHINU CTYJCHT JOJIKCH:

3namep:

3a/1a4i, pemaeMbple ¢ MOMOIIBI0 XUMUUECKOTO IKCIIEpUMEHTA

OCHOBHBIE CBOMCTBAa XUMUUECKUX AJIEMEHTOB, IPOCTHIX BEIIECTB, COSMHEHUH U MaTepPHUaIoB XUMHUECKOH TEXHOJIOTHU

METOJMKH CTaHAAPTHBIX HCIIBITAHUH 1 TPeOOBaHMH K UX pe3yIbTaTaM B IIPOM3BOACTBAX HEOPTaHWIECKUX BELIECTB

OCHOBHBIC (DM3MUYECCKHE 3aKOHBI AJISI MOHMMAaHWSA NPHHIMIIOB pabOTHI HCCIEAOBATEIHCKOTO OOOPYAOBAaHUS, IPHOOPOB,

npucrocoOIeHui

HCTOYHHMKU HAyYHO-TEXHHUIECKOH HMH(OPMALK B 00JIACTH XUMHUH, XUMUYECKUX TEXHOJIOTHI 1 alrOpUTM pabOThl ¢ HUIMHU
Ymemo:
IUIAHUPOBATh 1EJb JIAOOPaTOPHOTO IKCIEPHMEHTa, MPOBOAUTH OOPabOTKY €ro pe3ysbTaToB, OLEHHWBATh IOIPEIIHOCTH,
MPUMEHSATh METO/Ibl MATEMAaTHYECKOTO MOJEINPOBAHUS 00BEKTA HCCIIEIOBAHHS
BBIOMpPATh METOANKH, 000PYZIOBaHUE U IIPUCTIOCOOICHUS IS TPOBENICHNS HHCTPYMEHTAIBHBIX N3MEPCHNUH;
BBIOMPATh, HAKAIIMBATh, CHCTEMAaTU3UPOBATh M aHAIN3UPOBATH MOJYYEHHYIO HHPOPMAIIHIO
WCIIOJIb30BaTh 3HAHMSJIS PELICHUs 3314, TUNIAHUPOBAHUSI SKCIIEPUMEHTA U (JOPMHUPOBAHHUS BBIBOJIOB I10 €0 PE3yJIbTaTaM.
Bnaoemo:
METOIUKONH OOpabOTKH 3KCIEPUMEHTAIbHBIX JAaHHBIX, HMOCTPOCHHE TIpaUKOB W TaOJIHMI C IOMOINBIO CHEIHAIbHBIX
KOMIIBIOTEPHBIX IIPOTPaAMM.

AHHOTALIUS
padouyeii mporpaMmbl
IIpeoounnomnoil npakmuku

1. O0wmas TpyA0eMKOCThb:
OO01mas TPyToeMKOCTh PEAIUITIOMHON MPaKTUKU cocTaBisieT 324 ak. gac. (B ToM ymcie 292 gac. B hopMe mpaKTHIECKOH
MOJrOTOBKK), 9 3a4eTHBIX SAMHUII (3.€).
2. MecTO AUCHMILUINHBI B CTPYKTYpe 00pa3oBaTe/bHOI MPOorpaMMai.
JIMCIMIUINHA peann3yeTcsl B paMKax BapuaTHBHOW yacTu Onmoka mpaktuk OITOIL Jlist OCBOCHHS JUCIMIUTUHBI HEOOXOAUMBI
KOMIIETEHIMH, C(HOPMHUPOBAHHBIE B PAMKAX M3y4YEHHUS BCEX POPMIBHBIX AUCLUIUINH HAITPABICHHS TOATOTOBKH.
3. llesab u3yyeHUs JMCHUTIIMHBI

Llenpio mpenaumIOMHON NMPAKTUKU SIBISAETCS 3aKpelyieHHe TEOPETHYECKUX 3HAHWM, MPAKTHUECKUX yYMEHHH U
HaBBIKOB, MOJYYCHHBIX B MPOIECCE OCBOCHUS OCHOBHOM 00pa3oBaTelIbHON NMPOrpaMMBbl, MOIy4YeHHE MPO(EeCCHOHAIBHOTO
OTIBITa, & TaKXe cOOp M aHAJIN3 MaTepHIiIa, HEOOXOIMMOTO ISl HATIMCAHMS BBITYCKHOM KBAIN(HKAMOHHOW PaOOTHI.

3ajayamMy NPeATUILNIOMHON PAKTHKH SIBISIOTCS:
3aKpeIuIeHHe W yIIyOJIeHHe 3HaHUH 10 ANCIHIUIMHAM OOIIEHHXEHEPHOH 1 MPOQIIIBHOM IMyTeM MPaKTHIECKOTOo U3Y4eHHS
TEXHOJIOTHYECKHX TPOIIECCOB, 000PYI0BaHMS, CPEACTB MEXaHU3AIMH, aBTOMATH3aI[H TIPON3BOACTBA U TEXHOJOTHUECKUX
IIPOLIECCOB;
npuobpereHue 1 GOpMUPOBaHHE HABBIKOB OPraHU3al[MK OXPaHbl TPY/Ja Ha MPOU3BOJCTBEHHBIX YUacTKaX;
MpuOOpEeTeHNEe HABBIKOB B peaNH3allMd MEpONPHATHH 10 3allUTe MepCcoHajla MNPEeINpUsATHH U HaCeNeHUS IpH
BO3HHMKHOBEHHH Pa3JIMuHbIX aBAPUUHBIX CUTYaIIUH WK KaTtacTpod;
BiIazieHne HMH(pOpMaIMeil O CTPYKType NPEINpHUsITHS, O pOJIM U MECTe NPOU3BOJACTBA, HCIOIb3YIOIIUX XHUMHYECKUE
TEXHOJIOTHH;
(bopMupoBaHHe 1 pa3BUTHE YMEHUI B HAIMCAHUU OTYETa Kak (DOPMbI TEXHUYECKOTO JOKYMEHTa;
(opMupoBaHHe U Pa3BUTHSI YMEHHUI paOOTHI B KOJUIEKTHBE;
(opMupoBaHKe 1 Pa3BUTHE HABBIKOB PAOOTHI C TEXHOJIOTMYECKOH HOPMATHBHO-TEXHUYECKON JIOKyMEHTaIHEH;
(opMupoBaHKe 1 pa3BUTHE HABBIKOB TBOPYECKHU pelaTh BO3HUKAIOIIUE IPOU3BOICTBEHHO-TEXHUYECKHUE 3a/1a4H;
npuoOpeTeHne IMPaKTHYECKUX HABBIKOB I0J0MpaTh COBPEMEHHOE O0OpYIOBAaHHWE ISl BBINOJIHEHHS TEXHOJIOIHMYECKHX
onepauui;
mpuoOpeTeHrne yMEHWI W HaBBIKOB KOHTPOJS M OOCITY)KMBaHUS TEXHOJOTHYECKOTO OOOpYHOBaHHS IieXa ITyTeM
JyOnmMpoBaHus pabodnX OCHOBHBIX TEXHOJIOTHYECKUX CIEIHATbHOCTEH;
proOpeTeHne HaBBIKOB Pa0OTHI B KOMAH/E IIPH PEIICHUN TEXHUIECKHUX 3a/1a4;
proOpeTeHne M pa3BUTHE HABBIKOB CaMOCTOSTENLHON pabOThHI, CPAaBHUTEIHHOTO aHAJIN3a HMCIIONB3YyEeMBIX W M3BECTHBIX
MIEPEAOBBIX TEXHOJIOTHH B OTPACIIH;



cOop B JOCTaTOYHOM OOBEME MaTepuaia Iyl TMOATOTOBKHM WM TOCIEAYIOUIeH 3amuThl BEIMYCKHON KBaIM(HUKAITMOHHON

pabOTHI B COOTBETCTBHH C €€ TEMAaTHKOM.

4. Copep:xaHue THCHUIIIHMHBI

Crioco0BI TPOBEICHAS IPAKTUKH: BBIC3IHAS/CTAIIHOHAPHAS

No HanmeHnoBanue pa3aena AUCHUIIIMHbBI HanmeHoBanue pa3aena AUCHUITIMHBI
n/m (BBIC3IHAS, HA TIPEATIPHSITHN) (crarmoHapHasi, B CTPYKTYPHBIX ITOIPa3elICHUIX By3a)
IlocTtaHoBka neneld W 3amad MpeIIUILNIOMHOMN . o
1. ITocranoBka 1enei 1 3a71a4 NPEIANIIIOMHON MPAaKTHKA
MIPaKTHKA
WHerpykrax o TEXHHKE 0e301acHOCTH.
2. OOmmas xapakTepuCTHKa MPEATIPUSTHS 1 1eXa OsHakomiieHHe c obopynoBaHueM Hay4YHOH
nabopaTopun
[ToaroroBka K NPOBEAEHHIO HAYYHOTO HCCIICIOBAHUS:
3. XapaKkTepuCTHKA ChIPbsI U TOTOBOM MPOIYKIHH cOop  JMTEepaTypHBIX  JaHHBIX IO  TEMaTHKe
HCCIIeI0OBAaHNUs, COCTABICHUE JIUTEPATypPHOTo 0030pa.
[ToaroroBka K NPOBEAECHHIO HAYYHOTO HCCIICTOBAHMS:
[lonbop W  uW3y4eHHWE  METOAMK  IPOBEICHHMS
4. Omnmcanue TeXHOJIOTHYECKOTO Mporecca uccrnenoBanus (IKcmepruMenTa). [1oaroToBka CHIPHS.
[Ipurorosnenne peaktuBoB. KammOpoBka mpuOOpPOB.
MoHTaX 3KCIIEpUMEHTAIBHON YCTAHOBKH
[poBeneHre HaydHOTO SKCHEpHMEHTa (TIPOBOAMTCS IO
5 OCHOBHOE W BCHOMOTATENBHOE TEXHOJIIOTHYECKOE | OOHOW W3 TeM, paspabarblBacMbIX Ha Kadeape):
' obOopynoBaHue COCTABJICHHME  IUIAHA  OKCIEPHMEHTA,  BBITIOJHEHHE
OKCIIEPUMEHTOB.
Maremaruueckasi 00paboTKa pe3yJIbTaToB, MPEICTaBICHHIE
6. KoHTpoJb TEXHOIOTHYECKOTO IIpoliecca, B Bugc TG, rpabuKoB. AHATHS ONYUCHHbIX
MeToabl ¥ CpeacTBa aBTOMaTHUECKOTO KOHTPOJIS
PEe3yJIbTATOB.
7 Texnuka Oe3omacHOCTH W OXpaHbl Tpyaa Ha | OdopmiieHHe OTYeTa MO  TMPaKTHKEe  (COIIacHO
) MIPOU3BOJICTBE TpeOOBaHUSIM).
[loaroroBka cooOlueHuss U JAEMOHCTPALMOHHOTO
8. OxpaHa OKpyKaroleit cpesibl Marepuaa 1o UTOraM UCCIeAoBaHus (JOKIal, TE3UCHI,
CTaThs U T.I1.).

5. Ilnanupyemble Ppe3yJbTaTbl O00y4YeHMsl 10 [AUCLHMILIMHE, o0ecnmeyMBalOUIUe JOCTH:KeHHE IIAHMPYEMbIX

pe3yJIbTATOB OCBOEHHs 00pa3oBaTeIbHOI IPOrpaMmm

I/I3y‘I€HI/I€ JAUCHUIIIAHBI HAITPaBJICHO Ha (I)OpMI/IpOBaHI/Ie CJICAYIOMNX HpO(I)CCCI/IOHaHBHBIX KOMHGTCHHHﬁZ

Koa m HamMeHOBaHHE KOMITETEHI[H U

Kon um HamMeHoBaHMe MHIAMKATOPOB JOCTHKEHMIl
KOMITeTeHIIU I

IK-1

Crniocoben OCYILIECTBIISAITh KOHTPOJIb cOOTIOIeHHS
TEXHOJIOTMYECKUX TapaMETPOB B IMPCACax, YTBCPKIACHHBIX
TEXHOJIOTUYECKUM  PErJIaMEHTOM, NPUHUMATL MEPLBI 110
YCTpaHCHUIO MPUYNH, BbBI3BIBAIOIIUX OTKJIOHCHHUE OT HOPM
TEXHOJIOTUUECKOTO perjaMeHTa, 00ecHeYuBaTh IMOJIrOTOBKY
TEXHOJIOTUYECKOro 000PYIOBaHHUS K IIPOBEPKE U PEMOHTY

IIK — 1.1 Cocoben HacTpanBaTh U MPOBOIUTH TIPOBEPKY
000pyIOBaHMUS.

IIK — 1.2 CnocoOeH mpoBepATh TEXHIHYECKOE COCTOSHUE,
MIPOBOANTD poQHIaKTHIECKHE OCMOTPHI "
oOcmyxuBaHue 00OpPYIOBaHMs, BKIIOYas IOJATOTOBKY K
pEeMOHTaM

K - 1.3 JleMOHCTpUpYET TOTOBHOCTH K OCBOEHHIO
HOBOT'O 000pPYJOBaHMS U €0 dKCILITyaTaluu

INIK 1.4 CroocobeH aHAIM3UPOBaTh TEXHUYECKYIO
JIOKyMEHTAIMI0, TPOBOJIUTH OCHOBHBIE WH)KEHEPHBIE
pacdeTsl JuIs 1mooopa 0oO0OpYAOBaHUS B COOTBETCTBHHU C
TEXHOJIOTMUECKMMHU  perjaMeHTaMH W Macurabom
MIPOU3BOJICTBA

IIK — 1.5 CriocoGeH BBISBIATH U yCTPAHATH OTKIOHEHHS
OT perjJaMeHTHBIX PEeXHMOB pPabOTHI  OCHOBHOTO
TEXHOJIOTHYECKOT0 000y I0BaHUS

IIK — 1.6 'oTOB HCHONB30BaTh HOPMATUBHBIE JJOKYMEHTEI
[0 Ka4yecTBy, CTAaHAAPTH3ALMH M  CepPTU(HUKAIUN
BBITYCKAaeMON  MPOAYKLIMH, MPHUMEHSITH  AIIEMEHTEHI
9KOJIOTHYECKOT0 aHaJIM3a B IPAKTHIECKON paboTte




IK-2

CrnocobeH  TpUHAMATh  TEXHWYECKHUE  pEIICHHS  IpH
pa3paboTKe TEXHOJIOHMYECKUX MPOIECCOB, UX MPOBEACHHUS B
paMKax perjaMeHTOB, BBUIBISITH M YCTPAHATh OTKIOHCHHUS,
BBIOMpATh TEXHUYECKHUE CPEICTBA ISl M3MEpEeHHsT 0a30BBIX
MapaMeTpoB TEXMPOLECCa, ChIPhs, MPOAYKIUH C Y4ETOM
9KOJIOTMYECKUX aCHEKTOB

INIK — 2.1 CnocobeH oCymIeCTBISATh TEXHOJIOTHYCCKUI
MPOIIECC B COOTBETCTBHU C PETJIAMCHTOM, HCIIOJIb30BaTh
COBPEMCHHBIC TEXHUYECKHE CPEICTBA ISl M3MCPEHHS H
YIPaBICHUSI OCHOBHBIMH MTapaMeTpaMHu TEXHOJIOTHIECKUX
MPOLIECCOB, ONMPEICICHUS PAKTUIESCKH BaXKHBIX CBOHCTB
CBIPbSl M IPOYKIIUH

IMIK - 2.2 CnocobeH 00OCHOBBIBATH W TNPHHUMATH
TEXHHMYECKHAE PELICHUS] MPH BHIOOPE TEXHOJIOTHYECKUX
omeparii B X0Je¢ pa3pabOTKH  TEXHOJOTMYECKUX

MPOLIECCOB, YYUTHIBATH OSKOJIOTMYECKUE IOCICICTBUS
MPUMEHEHUS! KOHKPETHBIX TEXHOJOTHH M TEXHUYECKUX
cpencTB

I1IK — 2.3 CriocoOeH BBISIBISTH U YCTPAHATh OTKJIOHEHHS
OT periJaMeHTHBIX IapaMeTpPOB  TEXHOJOTHYECKOro
npouecca

IIK — 2.4 CrocobeH mpOBOOUTH aHAIU3 MaTepHajoB Ha
CTQAUSAX BXOMHOTO, TEKYLIETO TEXHOJOTHYECKOT0 H
3aKJIIOYUTENIBHOTO KOHTPOJS M OCYLIECTBIATH OLECHKY
HOJTy4aeMBIX Pe3yJIbTaTOB

IK-3

CrocoOeH HCIOJb30BaTh MpaBHJa TEXHHUKH OC30MACHOCTH,
IIPOU3BOJICTBEHHOM CaHHUTapuu, IIPOMBIIIIJICHHON
0e30macHOCTH W HOPMBI ~ OXpaHbl  TpyJAa, HU3MEpSTh

¢busndeckue, XxuMuueckue (GakTopbl U (aKTOPBI TPYIOBOTO
mpolecca Ha pabounx MecTax

IIK — 3.1 CnocobeH WuCIOIb30BaTh HOPMAaTUBHBIE
JIOKYMEHTBI 110 BOIIPOCAM OXPaHbl TPYJa, IPOMBIIIIEHHOM
6e30I1aCHOCTH, MPOMBIIIJICHHOW CaHUTapHH, MOXKApHOH U
91eKTp0oOE30MacHOCTH

MK - 32 ChoocobeH  u3MepsATh  HapameTpsl
MPOM3BOJICTBEHHOTO MHKPOKJIMMATa U OLIEHUBATh YPOBHH
3albUICHHOCTH M 3ara3oBaHHOCTH, IIyMa, BHOpaLuH,
OCBELICHHOCTH pabounx MecT, TSDKECTH u
HalpsHKeHHOCTH TPYJIOBOTO Ipolecca

INIK — 3.3 CmocobeH oOka3bIBaTh MEPBYIO HTOBPadcOHYIO
MIOMOIIb MOCTPaJaBIIMM IPH aBapUsAX M UYpPE3BBIYANHBIX
CUTYyalusix, 3 EKTUBHO UCIIOIb30BaTh CPEACTBA 3ALIUTHI
OT HETaTHBHBIX BO3JCHCTBHH, MPOBOANTH KauyeCTBECHHBIN
1 KOJIMYECTBEHHBIN aHAJIN3 U OLICHUBaHHUE PUCKA

IIK - 4

I'oToB npuUMeHSATh HU(PPOBbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH
JUISl pEIICHNs] TEXHOJOTMYEeCKUX 3a/1a4 B MPO(ECCHOHATIBHOM
obnactu

IIK — 4.1 ]JleMOHCTpHpyeT TOTOBHOCTh HCIIOJIb30BaTh
podecCHOHANbHBIE MAKEeThl MPUKIAIHBIX IPOrPaMM I
TEXHOJIOTHYECKUX PACYETOB U MIPOESKTHPOBAHUS

K - 4.2 Hcnone3yeT cereBble KOMIIBIOTEPHBIE
TEXHOJIOTHH JUTS TTOJTydeHus] nHpopManuu B chepe cBoeH
npodeccHOHAIBHOH NeITeIbHOCTH

[IK - 4.3 Co0momaer  OCHOBHBIE
HHPOPMAIMOHHOM Oe3omacHocTH npu
po¢eCCHOHANBHBIX U MPHUKIIAIHBIX 33189

TpeOOBaHUS
penieHnn

IK-5

Crioco0eH OoCyILIEeCTBISATh POBeicHHE PadoT 1o 00padoTke U
aHAN3y HAay4YHO-TEXHHYECKOH HH(OpMaIM M pe3ysbTaToB
HUCCIIEJOBAHMM, BBITIOTHSATH

SKCIIEPUMEHTHI M OQOPMIISITH PE3YNbTAThl HCCICTOBAHUA U
pa3paboToK, TOTOBHOCTH  OCYHIECTBISTH  IOJITOTOBKY
JOKYMEHTalMHU, NPOCKTOB IJIAHOB M HporpamMm IPOBCACHUA
OTZEIbHBIX ATANOB padoT

INIK - 5.1 CoocobeH IuUlaHUpOBaTE M IMPOBOIUTH
¢u3uueckne M XUMHUYECKHE SKCHEPUMEHTHI, IPOBOIHUTH
00paboTKy MX PE3yJbTaTOB W OLCHUBATH IIOTPELIHOCTH,
BBIIBUTaTh THUIOTE3Bl M YCTaHABIMBATh TPAHUIBI WX

MPUMEHEHHs, MPUMEHITh METOJBl MaTeMaTH4eCKOTro
aHadM3a W MOJCIMPOBaHMSA, TEOPETUYECKOrOo U
9KCHEPUMEHTAIBHOTO UCCJICTOBAHMS

IIK - 52 ToroB wu3y4aTb Hay4YHO-TEXHHYECKYIO

nH(opManunio, OTe4eCTBEHHbI W 3apyOeKHBII ONBIT MO
TEMaTHKE WCCIIEI0BaHUs, MOATOTOBKY JOKYMEHTAIWH,
MPOEKTOB IUIAHOB M INPOTPaMM IPOBEAEHHS OTJENbHBIX
3TanoB pabor

IIK - 5.3 ToroB wucnonn30oBaTh 3HAHWE CBOWCTB
XUMHUUYECKHUX DJIEMEHTOB, COCJUHEHUH M MaTepuajoB Ha
UX OCHOBE JUIS peHICHHWS 3aJad NpoQecCHOHATBHOMN
EATEITLHOCTH




IIK — 54 ToToB WuCIOIL30BATh 3HAHUS OCHOBHBIX
(U3MYECKNX TEOpUH Ui pPElmeHUS BO3HUKAIOIIMX
¢u3nyecKknx 3aaad, CaMOCTOATEIHHOTO MPHOOPETESHUS
¢u3NYecKnX 3HAHUMH, U TOHUMaHHS TPUHITUIIOB PaOOTHI
npuOOPOB M YCTPOMCTB, B TOM HUHCIE BBIXOMALINX 3a
TIpeJesTbl KOMIIETEHTHOCTH KOHKPETHOTO HAIPABJICHUS

B pesynbraTe chopMHUPOBAHHOCTH KOMIIETCHIINN CTYICHT JOJKCH:

HpaKTI/IKa BBIC31HAs,
Ha IpCANpUATUA

IIpakTuka cranuoHapHas,
B CTPYKTYPHBIX NTOJpa3eICHUSIX By3a

TEXHOJIOTUUECKUI TpOLeCC U PEriaMeHT BceX
cTaguil MPOU3BOACTBEHHOIO IMKJIA, OCHOBHEIE
periIaMeHTHbIE MapaMeTpbl TEXHOJIOTHYECKOTO
mpolecca;

TEOPETHYECKHE  OCHOBBI  TIPOIECCOB M
MEXaHM3MBl ~HX  TIPOTEKaHUs,  (HaKTOpHI,
BIMSIOIINE HA NX XapaKTEPUCTHUKH;

cHenu(pUKy TEXHOJIOTHYECKHX IIPOIECCOB U
YCIIOBUI BEAEHHS MPOLECCOB, YCTPOHCTBO H
NpUHOUN ~ AeHCTBUSA ~ OOOpymOBaHUS IS

OCHOBHBIC METOIBI pPabOTBI C TEXHUYCCKOW U
HOPMAaTHBHOW JOKYMEHTAlMEH, CIOCOOBl XpaHEHUS,
00paboTKH ¥ 3aIIUTHI HHpOPMALIUH;

OCHOBHBIC ()HU3UYECKHE TCOPUH ISl TOHUMAHUS
MPUHIUIOB pabOTHI MPHOOPOB U YCTPOKCTB;
CBOMCTBa XMMHUYECKHX COEIMHEHUH U MaTepHuajioB
JUTS PEIICHUS IPaKTHYeCKUX 3a/1ad,;

cnenu(UKy TPOIECCOB M YCIOBHS WX BEICHUSA,
YCTPOWCTBO M TMPHUHIHUI IACHCTBUS 000pYyIOBaHUSA U
PUOOPOB IS pEIICHUS TPAKTUICSCKIX 3a/1a4;
MCTOI[I/IKy HHaHI/IpOBaHI/Iﬂ u HpOBeZ[eHI/IH

3HaTh IIPOU3BOJICTBEHHBIX IIPOIIECCOB
‘bp qunfﬂanbﬁoe H&EH:‘IGHI/IC’ XMMHYECKOTO IKCIIepUMEHTa (MCCIeJ0BaHus);
HYOI/ISBO}II/ITGHLHOCTI) u OCHOBHHe’ METOMBl U CPEJCTBA Ul aHAIUTHYECKOTO KOHTPOJISA
p . | (compoBOXiEHUsA) XHUMHYECKOTO  DKCIEPUMEHTa
KOHCTPYKTHUBHBIE 0COOCHHOCTH 000PY/IOBaHMUS; (ncerenioBanus);
eboBaHMA K TEXHHYECKOMY COCTOSHHIO ’
:)EHOBHOFO " BCHZ)/MOFaTe.HI)HOFO MIpaBUJa OXPaHBI TPyla M TEXHUKH OE30MMacHOCTH
mpu  paboTe B XUMHYCCKOH WM JPYyroi
0o0OpyZnOBaHUs, WX  XapakTepUCTUKH B
€TJIAMEHTHBIX YCIIOBUSIX; Hadopatopuu;
p Y ’ CHoCOOBI  NIPEAOTBpAICHHS  WIM  yYCTPAaHEHUS
BUJIbL CBIPbSL M METOJBI TIPOM3BOJACTBEHHOTO | .\ (baxTopos pu HpoBeICHHH
KOHTPOJIS CBIPbSI ¥ TOTOBOW IPOIYKITHH; S —
IpaBWjia  OXpaHbl  TpyJa W TEXHHKH ’
P P Py Ccroco0bt 00paboTku u TIpeACTaBICHUS
0€30I11aCHOCTH Ha MPOMBIIUICHHOM 00BEKTE.
9KCIIEPUMEHTAJIBHBIX JTAHHBIX.
u3y4arb u aHAJIU3UPOBATh pa3nu4HbIe
H3y4aTh TEXHUYECKYIO TOKYMEHTAIUIO; nH(OpMaIMOHHbIE HCTOYHHKH, COCTaBJIATh
OIICHUBATh COOTBETCTBUSL  M3JICNHI U | JTUTEpaTypHbI 0030p IO TeMe HCCIEIOBAHHUS;
IIPOAYKTOB TPeOOBAaHUSIM CTaH/IaPTOB; o0pabaTbIBaTh u OIICHHUBATh pe3yIIbTaThl
000CHOBaTh BBIOOP KOHKPETHBIX MapaMeTpOB | MCCIENIOBaHUs, eNaTh COOTBETCTBYIOIINE BHIBOJIBI;
BE/ICHHUS TEXHOJIOTHYECKHX IPOLECCOB, BHIOOP | 00OCHOBAHO BBHIOMpPATh KOHTPOJIbHBIE MapamMeTphbl
TEXHMYECKHX CPE/ICTB BEACHHS IpoIecca; TEXHUYECKUX CPEICTBa JJIsI OE30I1acHOTO BEICHHUS
000CHOBBIBaTh  MMOJ0OpP 00OpYNOBaHWS Ha | IPOLECCOB;
OCHOBE aHaJlN3a TeXHMYECKOH JOKYMEHTAINH; 000CHOBaHO 1MOOMpaTh 00OPYHOBaHHE W CPENCTBA
OTIpENETATh YpPOBEHb OTKJIIOHEHHs | U3MEPEHHS Ha OCHOBE aHalM3a TEeXHHYECKOU
VMeTs TEXHHMYECKOTO COCTOSHHS OOOpYINOBaHMS, KakK | JOKYMEHTAllUH;
TpeOyIOIEero peMoHTa; BBUBIAITH W NPEAOTBpAIlaTh OTKJIOHEHHS OT
BBISIBJIAT OTKJIOHEHHMSI OT YCTAHOBJIEHHBIX | YCTaHOBJIEHHBIX ITapaMeTPOB IpOIlecca;
IapaMeTpOB TEXHOJIOTHYECKOTO MPOoIIecca; MIPOBOAMTE 3KCIIEPUMEHTAIIFHBIE HCCIICAOBaHNS;
aHaIM3UPOBaTh (DAKTOPHI MPOM3BOJACTBEHHOIO | 00ECHEYHTH 6e3omacHyo paboty Ha
mporecca Ha  IpeAMeT  HMX  BPEIHOTO | 3KCIEpUMEHTAJbHOH YCTaHOBKE M B 1aOOpaTOpHy;
BO3ICHCTBHS, HU3MEPATh M OICHMBATh MapaMeTpbl MUKPOKIMMaTa
UCTIONIb30BaTh cpeacTBa 3aIIUTHI OT | Ha pabouem MecTe;
HETaTHBHBIX BO3JIEHCTBUH; WCIIOIb30BaTh CPEACTBA 3allUTBl OT HETaTUBHBIX
OKa3bIBaTh MEPBYIO JJOBPAYEOHYIO TOMOMIb; BO3/IE€HCTBUI;
COCTaBIISITh OTYETHI O MPOJIENIaHHON padoTe OKa3bIBaTh MEPBYIO JJOBpaueOHYIO TIOMOIIb;
COCTaBJISITh OTYETHI O NPOJIETAHHOM padoTe.
HaBBIKAMH TPUMEHEHUS] TEXHHYECKHX CPEACTB | HABBIKAMH NPUMEHEHMS] TEXHHYECKUX CPEICTB IS
JUIL U3MEPEHUS] OCHOBHBIX CBOMCTB CHIpbS M | U3MEPEHUS OCHOBHBIX CBOICTB MaTepualoB U
Bnamer | mapameTpoB — TEXHOJOTMYECKOTO  MpoIlecca | mapaMeTpoB Iporiecca (orepariii);
b (omepanmii); HaBbIKAMU KCII0JIb30BaHUs HOPMAaTHUBHO-
HaBBIKAMH  HWCIIOJB30BAHMSA  HOPMATHBHO- | TEXHWYECKOH JOKYMEHTAIUH;
TEXHUYECKOI TOKyMEHTAIH; HaBbIKAMHU TIPUHSITHUS KOHKPETHBIX
HaBBIKAMHU HPUHSTHS KOHKPETHBIX | TEXHOJOTMYECKUX pemeHui u OIIEHKH




TEXHOJIOTUYCCKUX  PEIICHUA HW  OICHKH
9KOJIOTMYECKHUX MOCICACTBUI X PUMEHEHHUS;
HaBBIKaMW TEXHHWKH 0€30TacHOCTH TpH padbore
B IIPOU3BO/ICTBEHHBIX MOMEIICHHSX;

HaBBIKAMHM  BbIBOjIa  OOOpyZOBaHUS U3
MPOM3BOJICTBEHHOI0 [MKJA, IOArOTOBKE K
PEMOHTY U MPUEMKE M3 PEMOHTA;

HABBIKAMU OIICHKH PE3yJbTATOB AaHAJIHM30B H
KOHTPOJBbHBIX U3MEPCHHUIA;

9KOJIOTHYECKHX MOCIIEACTBUI NX IPUMEHEHUS;
HaBBIKAMH TEXHHWKH O€30MacHOCTH TpuU pabore B
HOMEILEHUSX XUMHIECKHUX U IPYTHX JJabopaTopHii;
HAaBBIKAMH OLCHKH pE3YJbTaTOB aHAJIM30B H
KOHTPOJIbHBIX H3MEPEHHI;

HaBBIKaMHU yCTPaHEHHUSA OTKJIOHEHHH oT
YCTaHOBIICHHBIX PEKUMOB pabOTHI 000pYIOBAHUS U
CPE/ICTB U3MEPEHUS;

HaBbIKaMH pa6OTLI C TaKeTaMu TMPUKIAIHBIX

HaBBIKAMHM  YCTpPaHEHUS  OTKJIOHEHUH  OT | Iporpamm, HEOOXOANMBIX ULt peuieHus
YCTaHOBIJICHHBIX PEKUMOB paboThl | pohecCHOHANBHBIX 3a/1ay;
TEXHOJIOTUYECKOTO 000PYA0BaHUS METOJIMKAMH XHUMHYECKOTO aHajm3a,
HaBbIKAMM pabOTBl C TAKeTaMH MPUKIATHBIX | TEOPETHYECKOTO " HKCIIEPUMEHTAIHLHOTO
nporpaMyM,  HEOOXOAWUMBIX UL PEIICHHUS | WCCIIENOBaHUSL.
po¢eCCHOHATIBHBIX 3aad.

AHHOTAIIUA

paboudeit mporpaMMbI
«Iloozomoska K npoyedype 3auumol u 3auuma 6bINYCKHOU K6ATUDUKAYUOHHOU PadOmbl»
Tocyoapcmeennan umozosan ammecmayus

1. O6mas Tpya0eMKoOCTh: (3.¢./ak.4ac): 6/216

2. Mecto I'ocyoapcmeennoit umozogoii ammecmayuu «Iloaroropka Kk mpoueaype 3aliUThl U 3aIUTA BBINYCKHOM
KBAIN(PMKALMOHHOM padoTh» B CTPYKTYpPe 00pa3oBaTe1bHOI NIPOrpaMMal.

«[ToaroroBka K mpoueaype 3alUThl U 3alllUTa BBITYCKHOU KBaNnn(pHKalMOHHOM paboTh», pean3yeTcs: B pamkax bioka 3 -
locynapctBenHast utoropas arrectaiusi, naiee,l A, no Hampasienuto noarotToBku 18.03.01 «Xumudeckass TEXHOJIOTHSI,
npoduinb «XUMHUYECKast TEXHOIOTHSI HEOPTaHMYECKUX BEIIECTB», U NMPOBOAUTCS IOCIE 3aBEPUICHUS TEOPETHYECKOTO U
MPAaKTUIECKOTO KypcoB 00y4deHus 1o coorBercrytomeir OIIOIT

3. Ilesiu rocy1apcTBEHHOM HTOrOBOM aTTECTALUM

Hemnsto TUA B hopme «IloaroToBka K Mporeaype 3alliThl M 3aIUTa BEITYCKHON KBaJTU(QUKAIIMOHHON paOOThI», SBISCTCS
OIIEHKa YPOBHS TOTOBHOCTH BBIIYCKHHKA K CaMOCTOSTENIBHOM NMpogecCHOHATBHON JEATEIFHOCTH Ha OCHOBAHMH OLICHKH
c(hOpMHUPOBAHHOCTH y HETO 3HAHWW, YMEHHH M HAaBHIKOB B o0beMax W Ha ypoBHiX ycraHoBieHHbIX OITOII mo
CIETYIOUTIM KOMIETEHITHAM:

10 YHUBEPCcaJIbHBIM kKomneTeHuusaM (YK)

- Crioco0eH OCyILIEeCTBISITh NMOUCK, KPUTHYECKUI aHaM3 M CUHTe3 MH(GOPMALMH, TPUMEHITh CHCTEMHBIN MOJIXOJ s
penieHus nmocraBieHHbIX 3a7a4, YK-1

- CrocobeH ompenensaTh Kpyr 3aJad B paMKax IMOCTaBIEHHOW L€ M BBIOMpATh ONTHMAJIBHBIE CIIOCOOBI MX PEIICHHS,
UCXOJIsl U3 IEHCTBYIONINX PABOBBIX HOPM, HMEIOILIMXCSI PecypcoB U orpannyenunii, YK-2.

- Crioco0eH OCYIIECTBISTh COIMAIFHOE B3aNMOIEHCTBHE U PEalTM30BBIBATh CBOIO poJib B kKoMaHae, YK-3.

- CnocoGeH OoCyIIeCTBIATH JIEJIOBYI0 KOMMYHHMKALIMIO B YCTHOH M HMHCHMEHHOH ()OpMax Ha TOCYIAPCTBEHHOM SI3BIKE
Poccutickoit ®eneparyu u nHOCTpaHHOM(BIX) si3bIKe(ax), YK-4.

- CnocobeH BOCTIpHHHMAaTh MEXKKYJIbTYpHOE pazHOoOpasue oOIecTBa B COLMAIBHO-UCTOPHYECKOM, 3THYECKOM U
¢mrocopcrom koHTeKcTaX, YK-5.

- CnocoGeH ynpaBisATh CBOMM BpPEMEHEM, BBICTPAUBATh M PEAJM30BBIBATH TPAEKTOPHIO CAMOPA3BUTHS Ha OCHOBE
NPUHIUIIOB 00pa3oBaHus B TeueHue Beeit xus3nu, YK-6.

- CrnocobeH mMoAnepXUBaTh JOJDKHBIA YpOBEHb (U3MUECKONH TOJATOTOBJICHHOCTH [UIsl OOecTeueHHUs] TOJHOIIEHHON
conuabHOM U npodeccruoHanbHOU aestensHocTH, YK-7.

- CriocoOeH co3/1aBaTh M HOAJCPKUBATH B MOBCEIHEBHOW XM3HUM U B NMPO(ECCHOHANIBHON NEesITeIbHOCTH Oe301acHbIe
YCIIOBHS JKU3HEIEATEIIFHOCTH JJIS1 COXPAaHEHHS MPUPOTHON cpelibl, 0OecreueHns YCTOHYUBOTO Pa3BUTHS 00IIeCTBa, B TOM
YHCIIE TIPH YIpo3€ M BOSHUKHOBEHHUH YPE3BbIYaiHBIX CUTYalli U BOCHHBIX KOH(pmKTOB, YK-8.

- Crioco0eH ncnonb30BaTh 0a30BbIe Ae(EKTONIOrMYECKHE 3HAaHHUS B COLMANIBHOM 1 npodeccuoHanbHol chepax, YK-9.

- CriocoOeH npruHUMAaTh 000CHOBAaHHBIE 3KOHOMHUYECKHE PELICHHs B pa3IMUHbIX 00sacTsX xkusHeaearenbHocty, YK-10.

- CriocoOeH popMHUpOBaTh HETEPITUMOE OTHOIIEHHE K KOPPYNIIMOHHOMY ToBejieHnto, YK-11.

IIo o6menpogeccuonanbubiM komnerenuusm (OIIK)

-CniocoGeH  m3y4aTh, aHAIW3WPOBATh, HCIONB30BAaTh MEXAaHW3MBl XHMHYECKHX PEAKIHH, MPOMCXOIAINX B
TEXHOJIOTHYECKUX TIPOIIeCCax M OKPYXKAIOIEM MHpE, OCHOBBIBASICh HAa 3HAHUSAX O CTPOCHHWH BEIUIECTBA, MNPUPOC
XAMHUYECKON CBSA3M M CBOWCTBAX pPAa3NWYHBIX KJIACCOB XHMHUYECKHMX DOJIEMEHTOB, COCIMHEHHH, BEIIECTB U
matepuanos,OIIK-1.

-Crioco0eH HCIoNb30BaTh MaTeMaTnieckue, Gpu3nideckne, GU3NKO-XUMIUECKUe, XUMIYECKIE METOIBI ISl PEIICHUS 3a1a4
npodeccronansHo# nesrensHocTr, OMK-2.



- CriocobOeH OCymEeCTBIATh MPo(PecCHOHABHYIO NIEATEIBHOCTh ¢ YUETOM 3aKoHoIaTesbcTBa Poccuiickort denepanmu, B
TOM 4HcCIIe B 001aCTH SKOHOMUKH 1 dKonorun, OIIK-3.

- CiocoGen obecnieynBaTh MPOBECHNE TEXHOJIOTHYECKOTO TPOIIeCca, HCIOIh30BaTh TEXHMUECKUE CPEICTBA TSI KOHTPOIIS
apaMeTpOB TEXHOJIOTHIECKOTO MPOIecca, CBOMCTB CHIPBS U TOTOBOM MPOAYKINH, OCYIIECTBIATH H3MEHEHHE TapaMeTpOB
TEXHOJIOTHYECKOTO TIpoIiecca MpH H3MEHEHHH CBOUCTB chipbs, OTIK-4.

- CrmocoOeH OCyMIeCTBIATh JKCIIEPUMEHTAJbHBIC WCCIECAOBAHUSA W HCIBITAHUS IO 3aJaHHOW METOAWKE, IPOBOAMTH
HAOJIOMICHUST W U3MEpPCHHUS C Y4eTOM TpeOOBaHMN TEXHUKH O€30MacHOCTH, 00padaThiBaTh M HMHTEPIPETHPOBATH
sKcnepuMeHTanbHbIe nanubie, OIIK-5.

- CiocoOeH NOHUMATh PUHITHUITEL PA0OTH COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOJIOTHI U UCTIONIL30BATh UX JUIS PEIICHUS
3amad npodeccuonansHo aesrensaocty, OIK-6.

ITo npodeccnonanbubiM komnereHuuam (IIK),mexunonozuueckuit mun 3adau:

-CriocoOeH  OCYWIECTBIAT KOHTPOJIb COONIONCHHS TEXHOJOTMYECKUX IapaMeTpoB B Mpejesiax, YTBEPXKICHHBIX
TEXHOJIOTUYECKUM PErJIaMEeHTOM, NPUHUMATh Mepbl IO YCTPaHCHHIO IPUYMH, BBI3BIBAIOIIMX OTKIOHCHHE OT HOPM
TEXHOJIOTUYECKOrO peryiaMeHTa, 00ecleyrBaTh MOATOTOBKY TEXHOJOTHYECKOIO OOOpYIOBaHUS K IPOBEPKE M PEMOHTY,
MK-1.

-CriocoOeH NpHHUMATh TEXHHYECKUE PEILEeHUs MPH pa3paboTKe TEXHOJOTHYSCKHUX IPOLECCOB, X MPOBEACHUS B paMKax
PErIaMeHTOB, BBISABILATE H YCTPAHATh OTKIIOHCHHUS, BHIOUpATh TEXHHYECKHE CPEACTBA I H3MEPEHHs 0a30BBIX ITapaMeTpOB
TEXIpoLecca, ChIPbs, MPOAYKINH C YY€TOM dKoJorndeckux acnekros, IK-2.

-CriocobeH  HMCHONB30BaTh IMpaBWila TEXHMKA 0E30IaCHOCTH, NPOU3BOJICTBEHHON CaHUTapuH, IMPOMBIIUICHHOM
0€30MacHOCTH M HOPMBI OXpaHbl TPy/a, U3MepATh pusnueckue, xumuideckue GpakTopsl 1 HaKkTopsl TPYJOBOTO Mpoliecca Ha
pabouunx mecrax, ITK-3.

-T'otoB npumensTs uudpoBbie HHPOPMAIMOHHBIE TEXHOJIOTMM JUIsl pEIICHHS TEXHOJOTHYECKHX 3aJady B
npogeccronanpHoi obmactu, IK-4.

o npodeccuonanbubiM komunereHuusaM (IIK),nayuno-uccneoosamensckuit mun 3adau:

-Crioco0OeH ocyIIecTBISATh MPOBEICHNE paboT 10 00paboTKe M aHAIH3Y HAYYHO-TEXHUUECKOH MH(POPMAIN U PE3yIbTaTOB
HCCIIEJOBAaHNH, BBIIIOTHATH

9KCTIEPUMEHTHl M O(QOPMIIATH PE3YJBTATHl HCCICAOBAHMN M Ppa3pabOTOK, T'OTOBHOCTH OCYLIECTBISATH IOATOTOBKY
JIOKYMEHTAIMH, TPOEKTOB IUIAHOB M IIPOTpaMM IIPOBE/ICHHs OT/ACNbHBIX 3TanoB pabor, ITK-5.

Cooepircanue npozpammol

«IToaroToBka K Mpoueaype 3alliMThI M 3aLMTA BBINYCKHON KBAJIM(UKANMOHHON padoThI»

Cooepicanue BKP ¢ ob6nacmu npou3eo0cmeeHHO-mexnoa02u4ecKoll 0eamenabHoCmu  GKII04aen.
PexoMeHnyemblii IU1aH BBIIOJHEHUS BBITYCKHON KBalM(UKAIIMOHHOW pabOThl, KOTOPBIH BKIIIOYACT CIEIYIOIIUE
MEpOTIPHATHSA:
1) momy4eHue (BHIOOP) TEMBI BHITYCKHOW KBaTH(PHUKAIIMOHHOHN paboTH Ha Kadeape, YTBEpKICHHE PYKOBOIUTEIIS,;
2) cocTaBJIeHHE TEMAaTHYECKOT0 IUIaHa JJUTO030pa 1 pe/IcTaBIeHne ero pykosoautemo BKP;
3) Hammcanue W InpeacrasiieHne pykoBoguresto BKP BBenenus u nepBoro paszaena (JimTepaTypHbIH 0030p) BBITYCKHOM
KBaM(UKAINOHHOM pabOThI, C YU€TOM JaHHBIX MPEIUIUIOMHON TPAKTHKH;
4) nopaboTKa MepBOro pasjelia ¢ yIeToM 3aMeYaHuil pyKOBOJUTES, TOCTAHOBKA W KOHKPETH3alMs 337a4 HA OCHOBAaHUU
aHaJIM3a JINTePATYPHBIX U IPYTUX UCTOYHUKOB HH(OpManny;
5) pa3paboTKa TEXHOJIOTHYCSCKHX (IPUHIIUITHATIBHBIX) CXEM, TIPOIIECCOB, 00OCHOBAHUS PEKUMOB OT/ICIILHBIX OTepaIIUii;
6) moI0op, a TakXKe pacyeT KOMIUIEKTAIMKH 000PYI0BaHMUs, €r0 Pa3MePOB, IPOBEJACHNE KOMIIOHOBOK;
7) pacdeTsl MaTepHAJIBHOTO U TEMI0BOro 6amaHcoB. [10160p COOTBETCTRYONIETO 000PYIOBaHMS MIIH KOMIUIEKTYIOIIHX;
8) axomornyeckas oleHka mpou3BocTBa. OCHOBBI OXpaHbI TPya Ha MIPOU3BOJICTBE.
9) odopmieHHe BBITYCKHOW KBaTU(pUKAIIMOHHONW paboThl, B cooTBercTBHH ¢ Tpeboanmsmu CTO HU PXTY, B
OKOHYATeIEHOM BapHaHTE M MpeAcTaBieHne ero pykosoauteno BKP B ycraHoBIeHHBIE CPOKH.
IIpumepHoe coaepxxaHue BbINYCKHOH KBAJM(PUKAUMOHHOI padoThl 0akanaBpa (BKPB):
TuTynbHBIA TUCT
3ananue Ha BKPb
Pedepar
Coneprxanue
Beenenue
1 JIutepatypHsIit 0630p
2 TexHonormueckas 4acTh (uiau PacueTHas 9acTh wim OKCIIepUMEHTalbHAs 4acTh Ui VcciemoBaTesbekasi 4acTh — Ha
yemompenue pykosooumenst BKP)
3 be3onacHOCTh XKU3HEAEATEIIEHOCTH
4 TexXHNKO-IKOHOMHUYECKHE pacyeTsl (Ha ycmompernue pykosooumens BKP)
SakmoueHue (1im BeiBoasl mo padote nin OOGCy)ACHHUE PE3yIbTaTOB - Ha ycMomperue pykosooumens BKP)
CIHCOK HCTIOJIB3YEMBIX HCTOUHHKOB
Ipunoxenus
Iloozomoeka k npoyedype 3aujumol 6KaOYACH:



-BBIOOp TEMBI BBITYCKHOW KBAIM(HUKAITMOHHOW PabOTHI, YTBEPKIACHHE TEMbI KBATH(DUKAITMOHHOW pabOThI, pyKOBOIUTEIIS
W KOHCYJIBTAaHTOB (IPHU HEOOXOTUMOCTH) IO TMpPEACTaBIeHUIO Kadeapbl W (QakKylbTeTa, MPUKA30M [0 HHCTUTYTY;
MoJTy4eHue 3a1anus Ha BoinojgHeHne BKP
- COCTaBJICHHE W YTBEP)KICHHE PYKOBOAWTENEM IUIaHa paboTel mo moarotoBke BKP mo ocHOBHBIM pazjenam coriiacHO
METOIMYECKIM YKa3aHUIM U (WIH) CIICI[3aJaHUI0 Ha CIIeLpa3paboTKy.

[Tran BRIMONTHEHUST HAy9IHO-HCCIenoBaTenbckoir BKP paspabarsiBaeTcst B MHHANBUAYAIEHOM TOPSIIKE.

AHHOTADUA
padoueii nporpaMMsbl JUCHHUIIIHHBI
CouuanbHO0-3K0J0rH4YecKHe PUCKH B YCJIO0BHAX Ype3BbIYANHBIX CHTYaLMIi

1. O6mast TpynoemMKocTh (3.¢./49ac): 2/72.
2. MecTO JMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/bHON NPOrpaMMbl
JucnuminHa ColuaibHO-IKOJ0THYECKHe PHCKH B YCJIOBHAX YPe3BBIYANHBIX CHTYallMii  OTHOCUTCS K YacTH
(aKkynbTaTUBHBIX TUCLIUILIUH. .
3. Leap u 3a7a4u H3yYeHUs THCHHUILTMHBI

Leabio TUCHUNINHBI SBISIETCS MPUOOpETEHHE 3HaHUI 00 OCHOBHBIX TEOPETHYECKHX AaCHeKTaX, MCTOYHHKAXx,
MEXaHU3MaxX BO3HUKHOBCHHUA U CTaJUMN pa3sBUTUA lIpe3BI:.I‘IaI‘/’IHI)IX CI/ITyaHI/Iﬁ MpUPOAHOro, TCXHOTCHHOTO U COLIUAJIBHOI'O
Xapaktepa; 00 OCHOBHBIX METOJAX 3alIMThl IMPOM3BOACTBEHHOIO MEPCOHANAa U HACENEHHs OT MOCIEACTBHHA BO3MOXHBIX
aBapuii, KaTacTpod, CTUXHITHBIX OCACTBUH.

3agauu JUCHUTNIJIMHBI:

- mpuoOpeTeHne 3HaHUI MO OpraHu3alyy (PYHKIMOHHPOBAHMS M COBEPIICHCTBOBAHMSI CHCTEMBI 3alIUThHl HACEJICHUS B
UC, opraHu3aliy oka3aHus epBOi MOMOIIHK NocTpaaaBuM B YC MHPHOTO M BOCHHOTO BPEMEHU;

- (opMHUpOBaHWE M pa3BUTHE YMEHHH NMPOTHO3MPOBAHMSA PAa3BUTHS HETAaTUBHBIX BO3JACHCTBHH aBapuil M KaTtacTpod H
OILICHKH UX MOCIEICTBHI;

- (opMHUpOBaHWE U pa3BUTHE yMEHHH pa3pabaThIBaTh MEPOIPUATHS IO HOBBIMICHUIO OE30IIACHOCTH M 3KOJIOTHYHOCTH
IIPOU3BOJICTBEHHOM JESTEIBHOCTH;

- puoOpeTeHue W (GOpPMHUPOBAHWE HABBIKOB NEHCTBHH B UYPE3BBIYAWHBIX CHTYAIUAX; HABBIKOB HICHTHU(HUKAILIUH
OIAaCHOCTEH M OLEHKE PUCKOB B cdepe MpodhecCHOHATBHON AesTeNbHOCTH; HABBIKOB 3aIHUTHI MTPOM3BOACTBEHHOTO
NepCOHANa B YPe3BbIYAIHBIX CHUTYAIMsIX; HABBIKOB OKa3aHUS MepBOi momouu mocTtpagaBuM B YC MupHOTO U
BOEHHOI'O BPEMEHU.

4. Conep:xanue TUCHUITHHBI

No
HaumenoBaHue pasaeJia
pazae Conep:xanue pa3aeJia
a AUCHUIINHBI
a
Beenenue Henb u 3amaun qucuuiuiiibl. OCHOBHBIE IOHATHS PEATIM30BAHHON ONACHOCTH:

1 aBapws, KaTacTpoda, CTHXHITHOE OSICTBHE, YPE3BBIYAHAS CHTYaIUS.

CymHocTh 1 UpesBblyailHble CUTyallMu: YCJIOBHUS BO3HUKHOBEHHMS M cTaguu pa3Butus. UC
2 knaccupukanus YC MPUPOJHOTO, TEXHONEHHOIO W COLMAIbHOIO XapakTepa BO3MOXKHBIE Ha

teppuropun P®. Xapakrepuctuka u Macmradsl mocneacteuiit YC.

YC cs3annble ¢ BeeHneM | OCHOBHbBIE OIACHOCTH, BO3ZHHMKAIOIINE NPH BEACHHHM BOCHHBIX ACHCTBUH MM
3 BOEHHBIX JIEUCTBUH. BCIEACTBHE 3TUX HeHCTBUH. Opyxue MaccoBoro nopaxenus. OmnoBelieHue
Hacenenusa o YUC, nopsnok aeifictBuil B ycnoBusix UYC. 3agauum U CTpyKTypa
rpaxaaHckoil 000poHsL. Teppopusm.

Pucku upe3BpIdaiiHbIX IMonsitne  pucka. Kmaccupukanmss  puUCKOB;  MHIMBHMAYalbHBIH  PHCK,
4 cuTyauun COLIMAJIbHBIN PUCK, SKOJIOTMUECKUH PUCK, TEXHOTCHHBIM PUCK; IPUEMIIEMBIHA U
HETPUEMJIEMBIIl PUCK; NOOPOBOJBHBIN M BBHIHYXKIEHHBIN puck. OreHka pHucka
(IepeBo OTKA30B, AEPEBO COOBITHIA).

DKOJIOTHYEeCKHE PUCKU PaccenBanne B armocepe MPOMBIILICHHBIX BBIOPOCOB  3arps3HSIOIINX
5 BemecTB. OIlleHKa pHCKa 3I0POBBI0 TOPOACKOTO HACEJICHHUS, BBI3BAHHOTO
3arpsiI3HEHUEM OKPY>Kaolllel cpe/ibl IPOMBIIIIEHHOCTBIO U TPAHCIOPTOM.

IIpornosupoBanue pucka Habnronenue u ounenka obcranoBku npu YC.  IIporHo3mpoBaHue, BHISIBICHHE

6 texHorennoi UC U OLIEHKAa MOXapHOHW 00cTaHOBKH. TEXHHUYECKHH periaMeHT O TpeOOBaHUIX
noxxapHoi 6e3onacHocTd. ONeHKa IT0KapHOTO PUCKA.
7 3ammra Hacenenus npu UC. | [Toaroroska HaceneHus B oomactu 3amuThl 0T YC IPUPOITHOTO U TEXHOTEHHOTO

XapakTepa. OCHOBHbBIE NPUHOUIIBI ~ 3alIUTHI; 3allIUTHBIC  COOPY’KCHUS.




Opakyanus HaceneHus; ucnons3oBanue CK3, CI3.
JlukBupanus nocneactBui | CrnacarenbHble  paboTel.  O0e33apakMBaHME  TEPPUTOPHH, TPaHCIOPTa,
8 ucC obopynoBanusa. CanoOpaboTka Jronel, oOpraHu3anus Ku3HeoOecreueHne
HaCeJICHUS
9 VYnpasnernne B UC Crparerus ynpasnenus B UYC. PCUC: 3agaun, NIpUHIUIBI TOCTPOCHUS, PEKUMBI
(hYHKIIMOHHUPOBAHUSL.

5. IlnanupyemMble pe3yJibTaThl 00y4eHHs 110 JUCHHUILINHE, 00ecleYnBalOIIHe J0OCTHKeHHEe IAHUPYeMbIX
pe3yJIbTATOB OCBOCHHS 00pa30BaTeIbHOI IPOrpaMMBbl

W3yueHne AWCIMIUIMHBI HANpaBlICHO HA IPHUOOPETEHHE CIEAYIOINX KOMIETeHIMii M HHIUKATOPOB MX

JTOCTUKEHNS
Kon n HaumeHoBaHUe N N
Kon n HamMeHOBaHHE HHIAHKATOPOB IOCTHKEHHIT KOMIETEHIIMit
KOMITETeHI[HH
YK-8 YK-8.1
CriocoOeH co3naBath U | AHanm3upyeT (HakTOpbl BPEIHOTO BIMSHUS HAa JKU3HCACATCIBHOCTh 3JICMEHTOB CPEIbI
TOJICPIKUBATh 0o0uTaHUs (TEXHUYECKHUX CPEJCTB, TEXHOJOTHYECKUX MPOIECCOB, MAaTEepPHAJOB, 3laHUN U
Oe3omacHble COOPY)KCHUI, IPUPOIHBIX W CONUANBHBIX SIBIICHHI)
YCIIOBHS YK-8.2
KU3HENEATENBHOCTH, B | MneHTuduupyeT onacHsle U BpeJHbIe (aKTOPBI B pAMKaxX OCYIICCTBISIEMO IS TEIbHOCTH
TOM YUCIIe npu | YK-8.3
BO3HUKHOBEHHHU BriBisier mpoOnieMbl, CBA3aHHBIE C HApYIICHUAMH TEXHUKH O€30IacHOCTH Ha pabodeM
Ype3BhIYAiHBIX MECTe; IpeIaraeT MepONPHUATHSIX 110 IPEIOTBPAIICHHUIO YPE3BRITalHBIX CUTYAITHIA
cuTyauun YK-8.4
Pa3pscHseT npaBwiia MOBECHUS TIPH BOSHUKHOBEHUH UPE3BHIYAWHBIX CUTYAlUH TPHPOTHOTO
1 TEXHOTCHHOTO MPOMCXOKICHHUS; OKAa3hIBACT MEPBYIO TIOMOIIb, OMUCHIBACT CIOCOOBI YUaCTHS
B BOCCTAHOBUTEIFHBIX MEPOIPHUSATHSIX
OIIK-3 OIIK-3.1
Criocobex 3HaeT 3aKkoHOJarenabcTBO Poccuiickoit Pepepanuu B 00JACTH 3KOHOMUKH M CIIOCOOEH
OCYILECTBIIATh OCYIIECTBJISATH CBOIO MPO(PECCHOHATBLHYIO NCSITEIBHOCTh B paAMKax 3aKOHOATEIbCTBA
npodeccroHaNbHYIO OIIK-3.2
NeATeJIbHOCTh ¢ | 3HaeT 3aKOHOAATENLCTBO Poccuiickoit denmepaiuii B 00JacTH SKOJOTHH U CHOCOOCH
YYETOM OCYIIECTBJISATh CBOK MPOQECCHOHATIBHYIO JCSITEIBHOCTh B paMKax JEHCTBYIOIIETO
3aKOHO/IATEIHCTBA 3aKOHO/IATEIIhCTBA
Poccuiickoi OIIK-3.3
@enepauuy, B TOM | 3HaeT 3aKOHOIATENLCTBO Poccuiickoit denepanyu B 00NaCTH TPYLOBOTO IIPaBa M CIIOCOOEH
4qucie B OONACTH | OCyINECTBIATH CBOK IPOQECCHOHANBHYIO JEATENBHOCTh B paMKax JEHCTBYIOIIETO
SKOHOMUKHU U | 3aKOHOAATEIbCTBA
9KOJIOTHH

B pe3yibrare n3y4yeHusi AMCHUILIMHBI CTY/IEHT 0aKa/IaBpUaTa J0JLKeH:

3HaTh:

OCHOBHBIETEOPETUUECKUE ACHEKTHI, HICTOUHUKU, MEXAHU3Mbl BOSHUKHOBEHUS M CTAJAHU Pa3BUTHs YPE3BBIYAMHBIX
CUTyallUd TPHUPOJHOTO, TEXHOT€HHOTO U COLMAJIbHOTO XapaKTepa;OCHOBHBIE METOJbl 3alUTHl MPOH3BOJICTBEHHOIO
NepcoHaja U HaCeJICHHUs OT MOCJIEACTBUI BO3MOXKHBIX aBapHii, KaTacTpod, CTUXUHHBIX O€ACTBHI; HEOOXOAUMBIE JeUCTBUS
B DKCTPEMAJIbHBIX CUTYAIUAX, CBA3AHHBLIX C '-Ip@3BLI‘I&fIHbIMPI CUTyallusAsMU MPUPOJHOT0, TCXHOTCHHOTO U COI[MAJIBHOT'O
xapaKTepa; CpeacTBa U METOABI IMOBBIIICHUSA 6e3OHaCHOCTI/I, 9KOJIOTHYHOCTH H yCTOI\/’I‘II/IBOCTI/I TCXHHYCCKUX CHCTCM B
IITAaTHBIX H LIpe3BbI‘IaI7IHI)IX CUTyaluAX,0pTraHu3aluo (byHKL[I/IOHI/IPOBaHI/IH U COBCPUHICHCTBOBAHUA CHCTEMbI 3allUTBI
Hacenerusa B UC, ciocoOsl opraHu3aliiy OKa3aHUs NepBOi momom nocrpagasumM B YC MUPHOTO ¥ BOGHHOTO BPEMEHH;
METOAbI HCCIICIOBAHUSA yCTOfI‘IHBOCTI/I (byHKHI/IOHI/IpOBaHI/IH TIPOU3BOJCTBCHHBIX O0OBEKTOB U TEXHHMYECKMX CHCTEM B
Ype3BbIUANHBIX CUTYyalMsIX;

YMmersn:

[IporHo3upoBaTh  pa3BUTHE  HETaTHBHBIX  BO3ACHCTBUII aBapuid W KaracTpo ¥  OIECHUBATh WX
MIOCJICICTBUM; IPUHAMATh MEpbl 110 JIMKBUJIAIMU TIOCJIEJCTBUA aBapuid, KaracTpod, CTUXHUHHBIX O€ICTBHH M TIpH
IIPUMEHEHUH COBPEMEHHBIX CPEICTB IIOPAKEHUS; IUIAHUPOBATH MEPOIPUATHS 110 3aILUTE IIPOU3BOACTBEHHOIO IIEpCOHANIA
U HACEJIEHUS B UPE3BbIYaliHBIX CUTYAIUSIX; BBINOJIHATh U YUTATh YEPTEIKU TEXHUUECKUX U3AEIUNA U CXEM TEXHOJIOTHUECKUX
IIPOLIECCOB C BBIACICHUEM JJIEMEHTOB, NPEJOTBPALIAOIIMNX W MHUHUMU3HUPYIOIIMXAHTPOIIOTEHHOE BO3/AECHCTBUE HA
OKpYXAaIOLIYI0 Cpely M MNPEeJOTBPAIAONIMX BPEd 3A0POBBIO IEPCOHANA; ONPENENATh IMapaMeTpbl 0e30MacHOi
OpraHu3anuu IMporecca B XHUMHUYECKOM PEAKTOPE; IMPOBOANUTH KOHTPOJIb TCXHOJOIMYECCKHUX MapaMETpOB W YPOBHA
HETAaTHUBHBIX BO3ACHCTBHUH BPEIHBIX TEXHOJOTHUECKUX (PaKTOPOB HA UX COOTBETCTBHE TPEOOBAHUSAM 0€30IIaCHOCTH.



Baaners:
[Ipuemamu nelicTBUN B aBapUHWHBIX W YPE3BBIYAHHBIX CHUTYAIHSAX, CIIOCOOAMHM M METOJaMH 3allUThl MIPOU3BOJICTBEHHOTO
MepcoHala B YPE3BBIUAHHBIX CHUTYaIMsIX, METOJaMHM OKa3aHWs IEepBOM MoBpaueOHONW momommy mocTpaaaBmmM B UC,
METOJaMH OTIPENeNICHUS ONTHMAJIbHBIX W OE30MAaCHBIX TEXHOJIOTWYECKHX PEXKHMOB pabOTHl OOOPYHOBaHHUS H
TEXHOJIOTHYECKUX TIOKa3aTellel mpoliecca; MpueMaMu JISHCTBHUH B aBapHHHBIX M YPE3BBIUAMHBIX CHUTYAINSIX, CIIOCO0aMH
3aIIUTHI IPOU3BOJICTBEHHOTO MIEPCOHATA U HACEICHHUS B YCIOBHAX aBapHi U YPE3BBIYAHBIX CUTYAIIHH.

AHHOTALUA
padoueii nporpaMMbl JUCHHUIIMHBI
«TexHuyeckuii nepesoa»

1. O6mast TpynoemkocTh (3.¢./ uac): OOmast TpyI0EMKOCTb AUCIUTUTAHBI COCTaBIsieT 2/72.
2. MecTO THCHMILUTHHBI B CTPYKTYPe 06pa30BaTeIbHOI MPOrpaMMbI

Jucunmmaa «TexHIuecKuii mepeBo1» OTHOCHTCS K GaKyIbTaTUBHON YacTH JIMCITUTITIH.

3. Heasn 1 32124 U3yYeHUs] THCIUTIIHHBI

[enblo OCBOCHUS NUCIMIUIMHBI SBISCTCS (OPMHUPOBAHUE CHOCOOHOCTH K KOMMYHHKAIIMA B YCTHOW U
MMUCBMEHHOHU (hopMax Ha HHOCTPAHHOM SI3bIKE LTS PEIICHHS 3a0a9 MEXIMYHOCTHOTO M MEKKYJIBTYPHOTO B3aUMOICHCTBHS,
CcrocoOHOCTH K CaMOOpTaHW3allMd M CaMoO00pa3oBaHHIO, (OPMHPOBAHHE TOTOBHOCTH H3YydYaTh HAYYHO-TEXHUYECKYIO
HH(POPMAIIUIO, OTCUCCTBCHHBINA U 3apyOCIKHBIN OIBIT IO TEMATHKE MCCIICOBAHUS.

3amaun mpenogaBaHus TUCIAIIIHHEL:

- pa3BUTHE KOTHUTUBHBIX W HCCICHOBATEIBCKUX YMEHHH C MUCIIOJNE30BAaHIEM PECYpPCOB Ha MHOCTPAHHOM SI3BIKE B
X0JIe ayJUTOPHON M CaMOCTOATEIHLHOU PaboThI;

- KOMIUIEKCHOEe ()OPMUPOBAHUE PEUEBBIX YMEHHMH B MHCHMEHHOH peur, HaBBIKOB Pa0OTHI C pasHbIMU BHAAMHU
TEKCTOB;

- paciIMpeHHe Kpyro3opa M MOBBINIEHHE OOLIeH TI'yMaHUTapHOW KyJIbTYpbl M HMH(MOPMAIOHHOI'O 3amaca y
CTYJICHTOB;

- pa3BuTHe WHGOPMAIIMOHHOHN KYIBTYPHI: IMOWCK M CHCTEMAaTHU3aINsI HEOOXOMUMOH WH(POpPMAIHH, OTpeIeIeHUe
CTETICHH €€ JOCTOBEPHOCTH, peepHUpOBAHME M WCIIOJIB30BAaHUE IS CO3INaHUS COOCTBEHHBIX TEKCTOB pa3IMIHON
HAIPaBJICHHOCTH; paboTa ¢ OOJBIIUMHU 00beMaMu HH(POPMAITUK HA HHOCTPAHHOM SI3bIKE;

- BOCIMTAHUC TOJICPAHTHOCTU U YBAKCHHNA K JYXOBHBIM IIECHHOCTAM PAa3HbIX CTPaH U HAPOAOB;

- (opMHpPOBAaHHE TOTOBHOCTH TIPEACTABIATH PE3YJIbTATHl HCCICAOBAHUA B MHCEMEHHOH (opMe C y4eToM
NIPUHSTBIX B CTPAHE U3y4aeMOro S3bIKa aKaAeMHUECKHX HOPM U TpeOOBaHUi K 0hOPMIICHHIO COOTBETCTBYIOLIUX TEKCTOB;

- pa3sBUTUEC yMeHI/Iﬁ pa60TaT1> B KOMaH/J€, BBITIOJTHATH KOJIJICKTUBHBIC ITPOCKTHI,

- (popMupoBaHHE TOHATHHHOTO W TSPMHHOIIOTHIECKOTO ammapaTa Mo BEIOpaHHOMY HAIPaBICHUIO TOATOTOBKU H
MMOHUMAaHHIO CHICTIH()UKH HAYIHBIX MCCIIEeIOBAHUI B BEIOPaHHOW 00IacTH 3HAHUS.

4. Conep:xanue IMCHUIIHHBI

Ne HaunmenoBanue
CopnepxxaHue pa3gena
pasne paszea IUCHMIIIUHBI
Ja
Tema 1. Hayunas [onstue o xxanpax. Ctunucruyeckue Mapkepbl. HayuHslil ctunb peun

1. nuTeparypa. JKaHpsl
Hay9YHOTO CTHIIA

Tema 2. OCHOBBI Hay4HO- OCHOBHBIE IPUHIUITBI HAYYHO-TEXHUYECKOTO nepeBoa. Tpanchopmannu

TEXHUYCCKOTO IEpeBOJA. B IIpo1ecce nepesoaa.

5. IInanupyemble pe3yabTaThl 00y4eHHs M0 JUCUMILIMHE, 00ecnednBaloIIe J0CTHKeHHe IaHUPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30BaTeNbHOI NPOrpaMMbl

W3ydenne IUCHMIUIMHBI HANpPaBIEHO HA MNPHOOPETEHHE CIEAYIONINX KOMIETeHIUH M HHIMKATOPOB HX
JAOCTHKEHUS
Kon " HAaHMEHOBaHHUE

Kon u HauMeHOBaHMe MHAUKATOPOB J0CTHKEHUH KOMIIeTeHIU i

KOMIeTeHIIN!
YK-4 YK-4.1
Criocoben OCYIIECTBIATh | BeiOupaeT ctunp oOImIeHNS HAa TOCYAApCTBEHHOM si3bike PD m mHOCTpaHHOM

JICNIOBYI0O KOMMYHHUKAIIMIO B | S3bIKE B 3aBHCHUMOCTU OT LM M YCIOBUI NapTHEPCTBA; aJalTHPYET peub,
YCTHOM u IIICBMEHHON | CTHJIb OOIIEHHS U A3bIK KECTOB K CHTYalMsIM B3aUMOIEHCTBUS

dhopmax Ha rocynapctBeHHOM | VK-4.2

a3bike Poccuiickoi BrmmosHseT nepeBos mpoecCHOHAIBHBIX TEKCTOB ¢ MHOCTPAHHOTO SI3BIKA Ha




Deneparun M | TOCYNapCTBeHHBIH A3bIk PO 1 ¢ rocynapcrBeHHOr0 s361ka PO Ha HMHOCTpPaHHEIN
HMHOCTPaHHOM(BIX) s3bike(ax) | VK-4.3

Bener nenosyro mepemmcky Ha rocynapcTBEHHOM s3bike PO u HHOCTPaHHOM
AZBIKE C yYETOM OCOOEHHOCTEM CTHIMCTHKA OGUIMATHHEIX U HEOQHIHATLHBIX
ICEM M COUMOKYIBTYPHBIX pasumii B popMaTe KOppecTOHAEHIMH

VK-4.4

IIpencrapiser CBOIO TOYKY 3pEHMS NPH LENOBOM OOIICHHH ¥ B Iy O HEIX
BBICTYIUICHHUAX

B pesynbrare usydeHus AMCLIUIMHEL CTYEHT HOJDKEH:

3Hare:

- TOHATHHHBIA ¥ TEPMHHONOTMYECKHH aNlapar Mo BEHIOPAHHOMY HANPABIEHHIO TOATOTOBKM ¥ HOHHMAHHIO
CIEIMUKA HAYIHBIX UCCIIENOBAHUM B BHIOPAHHOM 06IACTH 3HAHKS,

- NIEKCHIECKUE MMHHMYM OOLLETO ¥ TEPMUHOIOTHIECKOr0 XapakTepa;

- OCHOBHBIC rpaMMAaTHYECKHE ABIICHHS, XapaKTePHbIE ISl HAYIHOTO CTHIIS PeyH;

- OCHOBHBIE OCOOEHHOCTH HayYHOIO CTHJIS, HMETH TIPEACTABNCHHE 06 0GUXOIHO— JIITePaTypHOM, O(QULIHANLHO-
ACTIOBOM, HAYTHOM CTHIIE, CTHIIE XYNOKECTBESHHOM JINTEPATypHI;

Ymetn:

- HHTaTh OPMTHHANBLHYIO JIATEPaTYpy B OONAacTH NPOQECCHOHATBHON NESTeNBHOCTH I TIONTY9EHAA
HEOOX0MMMOM HHPOPMAIIH;

Bnapern:

- HABBIKAMU LIEJICHANIPABICHHOr0 C60pa 1 aHaM3a JIMTEPAaTyPHEIX JAHHBIX HA HHOCTPAHHOM S3bIKE O TeMATHKE
HaYYHOTO MCCIIEIOBAHNS;

- TPaMMaTHIeCKHMH HaBbIKaMH, 00€CTIEIMBAIOMIIMY KOMMYHHUKALMIO Ge3 HCKAKEHHS CMBICIA TPY MHCEMEHHOM
IIEPEBOJC;

- HABBIKAMI CaAMOCTOATENBHON pabOThI ¢ MHOCTPAHHBIM A3BIKOM C HCIIONB30BAHKEM CIIPABOYHOMN U yueOHOH
JIMTEPATYPBI, KOMIBIOTEPHBIX MPOrpaMM U HHPOPMAIMOHHEIX CaliTOB.

Pyxosomurens OITOII no npodumo
XUMHYECKast TEXHOJIOTHsl HEOPraHHMYECKHX BEILECTB,
3aB. ka. THKOII

Mowucees M.M.



