AHHOTANUS
padoueii mporpaMMbl JUCHHUIIIHHBI
WHocTpaHHBIN A3BIK

1. O6uas TpymoeMKocTh (3.€./ uac): 9/324.
2. MecTO TUCHMILTHHBI B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbI
Hucnnmmaa 51.0.01 «HOCTpaHHBIN S3BIK» OTHOCHTCS K 0a30BOi yacTu 61oka 1 JIucuutuimHb! (MOIYIIN).
HucnmmuimHa  Oasmpyercss Ha Kypcax IIMKIOB 00mieoOpa3oBaTeNbHBIX TUCHUIUIMH: [lcmxomoruss w
Kynberyponorus.

3. ]_leJIb H 3a1a4Y1 U3YyYCHUS TUCUHUILINHBI

ILlenvio oucyunnunot sBisieTcss GOPMHUPOBAHUE CIIOCOOHOCTH K KOMMYHHKAlMM B YCTHOH M MHCHbMEHHOM
(hopmax Ha MHOCTPAHHOM SI3bIKE JJISI PELICHUS 33129 MEKINIHOCTHOTO M MEXKYJIBTYPHOTO B3aNMOICHCTBUS

3aoauu oucuyuniunol:

- KOMIUIEKCHOE ()OPMUPOBAHHE DPEUYEBBIX YMEHHH B YCTHOM M HHCBMEHHOW PEYH, SI3BIKOBBIX HABBIKOB W
COIIMOKYJIbTYPHOH OCBEIOMIICHHOCTH B JMalla30HE YKa3aHHBIX YPOBHEH KOMMYHHKAaTHBHOW KOMIECTCHIIUM;

- pa3BHUTHE KOTHUTUBHBIX M UCCIIEIOBATEIbCKUX YMEHUH C UCTIOIb30BAaHUEM PECYPCOB HA HHOCTPAHHOM SI3BIKE
B XOJI¢ ayIUTOPHON M CAMOCTOATEIEHON PaOOTHL;

- KOMILIEKCHOE ()OPMHUPOBAHUE PEUCBBIX YMEHHH B YCTHOW M MUCbMEHHON PEYH, HABBIKOB Pa0OTHI C pa3HbIMU
BUJIAMH TEKCTOB;

- pacmupeHHe Kpyrosopa M IIOBBIILICHHE OO0LIeld T'yMaHHTapHOW KyJbTYpbl M WH()OPMAIMOHHOIO 3amaca y
CTY/ICHTOB;

- pa3BuTHE MHGOPMAITMOHHON KYJIbTYPBI: IOMCK M CUCTEMATU3aLUsl HeOOX0MMON HH(DOPMAITIH, OTIpeielIieHue
CTENIEHU €€ JOCTOBEPHOCTH, pe(epHpOBaHUE M HCIIOJIB30BAHHE JUISi CO3IaHUs COOCTBEHHBIX TEKCTOB DPAa3IMYHOM
HalpaBJIeHHOCTH; paboTa ¢ O0IBIIMMH 0ObeMaMy HH(POPMANY Ha HHOCTPAHHOM SI3BIKE;

- (opmMHpOBaHHE TOTOBHOCTH K BOCIPHATHIO UY)KOW KyJIbTyphl BO BCEX €€ MNPOSBICHHUSX, CIOCOOHOCTH
a/IeKBaTHO pearupoBaTh Ha TPOSBICHHS HE3HAKOMOT'O M NPEOA0JIeBaTh KOMMYHHKATHBHBIC Oaphephl, CBS3aHHbBIC C
3THM;

- BOCITUTAHHE TOJICPAHTHOCTH ¥ YBaXXEHHSI K JYXOBHBIM IEHHOCTSIM PAa3HBIX CTPaH M HApOJOB;

- (hopMHpOBaHHE TOTOBHOCTH IIPEACTABIATH PE3yJbTaThl MCCICIOBAaHWN B YCTHOM M NMHCBMEHHOH (opme c
YYETOM IMPHUHATBIX B CTpaHe M3Y4aeMOro s3blKa aKaJAeMHUYeCKHMX HOPM M TpeboBaHuMil K 0O(GOpPMIICHUIO
COOTBETCTBYIOIINX TEKCTOB;

- pa3BUTHE YMEHUI1 pabOTaTh B KOMaH i€, BBIIIOJIHATH KOJUIEKTUBHBIE IPOCKTHI;

- (hopmMupOBaHKE TOHITUIHOTO U TEPMHUHOJIOTHYECKOTO arnapara o BBIOPAaHHOMY HAlpaBJIeHHUIO ITOJTOTOBKH
Y MOHUMAaHUIO CHeUU(PHUKN HAyYHBIX UCCIICJI0OBAHUI B BHIOPaHHOM 001aCTH 3HAHUSL.

4. Conep:kanue QIMCHUILTHHBI

Ne HaumenoBanue
Conep:xanue pa3aeiia
pa3a | pasaesa TUCHUILIAHBI
eaa
1. Jlvgnble cBsi3u ¥ KOHTAKTEL | O cebe. Mos cembsi. Most bnorpadus. Mou py3ssi.
Konraktet B curyaunusx | [opoackoir  Tpancmopt. Ha  tamoxne. IlacnopTHBIH — KOHTPOJIb.
OBITOBOTO obmenns. | [lyremecTBue pa3HBIME BUIAMH TPAHCHIOPTA.
ITyremecTBue.

Kontaktet B  curyammsx | PesepBupoBanme HOMepa 1o tenedony. 3aceneHue B otenb. OOCTaHOBKA B
OpiToBOr0  oOmieHus. B | otene. Ilomp3oBanue ycayramu.

oTele.
Kontaktet B curyarmsx | Ena. OcoOeHHOCTH MHUTaHUS B CTpaHAaX HM3y4aeMoro s3bika. B kade u
osiToBOoro obmenus. Epa. | pectopane. B cynepmapkere.

Marasunsl. [Tokynku.
Brigaromumecs JUYHOCTH | Brpimaromuecss yueHble, THUcCATeNd, MY3BIKaHTBI, JEsTeId HUCKYCCTBa,

CTpaH M3y4aeMOro s3bIKa. MOJIMTHKH, UX Ororpadu 1 JOCTHIKEHHSL.

KoHrakThl B  cuTyauusx | 3aiura M yKperuieHHe 3/10pOBbs. BpeaHble npuBbIdKky. Y Bpada.
OBITOBOTO O0LIEeHUS.

310pOBbE.

MeXKyabpTypHast [TpoGnembl Mononexu B coBpeMeHHOM Mupe. CBoOomHOE BpeMms.
KOMMYHUKAIIHSI. Veneuenus. UHTEpHET.

[Ipobnembl  coBpeMeHHOH

MOJIO/ICXKH.

OO1meHue 1o TesedoHy. O61meHne ¢ npy3bsmu. JleioBble NeperoBopsl 1o Tenedony.
KonTaxTtst B | B oduce. [lenoBbie neperoBopsl.

npodeccroHanbHOH cdepe.

CocraBiieHHE pe3IOMe. [TpaBuia cocTaBIeHUs pe3loMe.

YcrpoiicTBo Ha padory. ITouck pabotsl. CobecejoBaHHE.

I[GJ'IOBaH TIEPCIIUCKA. HpaBI/ma OQ)OPMHCHI/IH JCJIOBBIX ITUCEM.




Ponbp HMHOCTpaHHOTO sI3bIKA
B Oynynieit npogeccun.

Mosi Oyaymas mnpodeccus. Pojp HHOCTpaHHOTO si3bIKa B Oymyieit
npodeccun.

ConMOKyIbTYPHBIM HOPTPET
CTPaHBI U3yIaEMOT0 S3bIKA.

BenmukoOpuranus. Mcropus cTpaHbl U s13bIKa, TeorpaguyecKoe MOJI0KCHHUE,
TOCyJTapCTBEHHOE, MOJMTUIECKOE YCTPOUCTBO, KyJIBTYPHBIE IIEHHOCTH.

Cromuma CTpaHBI
M3y9aeMOro A3bIKa.

Jlonpon.  Hcropuss ropoja, JOCTONPUMEYATEIBHOCTH,  Pa3BUTHUE
WHyCTPHH, KYIbTYpa.

T'opona ctpansl n3yyaeMoro
A3bBIKA.

HanbGonee m3BecTHBIE TOpoja CTpaH HM3YyYaeMOTO fA3bIKA, WX Pa3BHUTHE,
JIOCTOIPHMEYATEIHbHOCTH.

CrpaHbl H3y4aeMOro sI3bIKa.

AmnrnoroBopsmme crpadbl. OcCHOBHas HHQOpPMAITHSL.

OO0Obryan u TpaguIAN
CTpaHbI U3yIaEMOTO SI3bIKA.

OO0br4au, Tpaguuy, 0OpSAbI, IPa3THIKH, 00pa3 KIU3HH.

Pa3Butne U COBpPEMEHHBII
YpOBEHb XUMHUYECKON
TEXHOJIOTHH B CTpaHax

Wcropus pa3BUTHS XUMUHU, COBPEMEHHBII YPOBEHb Pa3BUTUS XMMHUYECKOM
TEXHOJIOTHH.

ComMOKyIbTYPHBIH HOPTPET
Poccuiickoit @eneparui.

Hcropus cTpaHsbl U s3bIKa, reorpaduieckoe MoJIoKeHNE, ToCy1apCTBEHHOE,
MOJIUTUYECKOE YCTPONUCTBO, KYJIbTYPHBIE IIEHHOCTH.

MockBa — cronuna Poccun. | Mctopust  ropona, JOCTONPUMEYATENILHOCTH, pa3BUTHE
KYJIBTypa.

Hcropus poaHoro ropoja, AOCTONPHUMEYATENbHOCTH, NPOMBIIUIEHHOCTD,
KyJBTYpHBIC H 00pa30BaTeIbHBIC YUPCIKICHUS.

Uctopus obpa3zoBanus B Poccuu. CoBpeMeHHas cuUcTeMa 00pa30BaHHS.
J.N. Menpenees. Haml HHCTUTYT.

OO0bI4au, TpaUIIMY, OOPSIbI, IPA3THUKH, 00Pa3 KHU3HH.

UHAYCTpUH,

Moii poaHoii ropoa.

O6pa3oBanue B Poccun.

OObluau W Tpagullud B

Poccun.
Pa3Butie u coBpeMeHHBbIN | Mcropus pasBUTUS XMMUHU, COBPEMEHHBIN YPOBEHb Pa3BUTUS XMMHUYECKOM
YPOBEHb XUMHYECKON | TEXHOJIOTHH.

TexHoJoruu B Poccum.

5. llnanupyemble pe3yJibTaTbl 00yUeHHs N0 JUCHUILUIMHE, 00ecleYnBalolie JOCTHKeHHe MJIAHMPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30oBaTeIbHOI NPOrpaMMbl
W3yuyeHne qUCIUIIIMHBI HAPABJICHO HA (OPMUPOBAHNE CIIECIYIOINX KOMIETEHINH:

Koa m HauMeHoBaHHue . .
Koa n HauMeHOBaHMe MHIMKATOPOB I0CTHKEHUI KOMMeTeHIMii
KOMIIETeHIIUH
YK-4 YK-41
Cnocoben BriOupaer ctuiib 0OLICHUS HA TOCYJAapCTBEHHOM si3bike PD M MHOCTpaHHOM S3BIKE B
OCYILIECTBJIATH 3aBHCHUMOCTH OT II€JIH M YCIOBHH MapTHEPCTBA; aJalTUPYET pedb, CTHIb OOLICHUS U
JIEJIOBYIO SI3BIK JKECTOB K CUTYyalL[UsIM B3aUMOJECUCTBUS.
KOMMYHHUKAITHIO B
Y o[ VK-42
YCTHOI M NMUCBMEHHOU
(bopmax Ha BremonHseT mnepeBos Npo(ecCHOHATBHBIX TEKCTOB € WHOCTPAHHOTO S3BIKA Ha
p rocyaapcTBeHHbli 131K PO u ¢ rocyaapctBeHHOro sA3blka PO Ha MHOCTpaHHBI.
roCyIapCTBEHHOM
. . | YK-4.3
SI3BIKE Poccuiickoit
Denepari " Bener nenoByro nepenucKky Ha rocyJapCcTBEHHOM sA3blke PD M MHOCTPAaHHOM SI3BIKE C
HHOCTPAHHOM(EIX) Y4ETOM OCOOCHHOCTEH CTHIMCTHKM O(QHUIMAIBHBIX M HEO(QHIHMAJIbHBIX MHCEM U
COLMOKYJIBTYPHBIX pa3nuiuii B popmMaTe KOPPECHOHACHIIH.
sI3bIKe(ax)
YK-4.4
[IpencraBnsier cBOIO TOYKY 3pEHHMS IPHU JIEIOBOM OOLIEHMM M B ITyOJMYHBIX
BBICTYIICHHSX.

B pesynbrate copMHUpOBAaHHOCTH KOMIIETCHIIMH CTY ICHT JIOJDKCH:

3uamo:

. COHI/IOKyHBTypHI)Ie CTepeOTI/Il'H)I pequoro n Hepequoro IIOBCACHUS Ha I/IHOCTpaHHOM nu pOIIHOM
A3bIKAX, CTCIICHb UX COBMCCTUMOCTH / HCCOBMECTHUMOCTH,

. TpeOOBaHUS K PEUEBOMY M S3BIKOBOMY O(QOPMIICHHIO YCTHBIX M HHCHMEHHBIX BBICKA3BIBAHUN C
Y9eTOM CHeIn(UKN HHOSZBIYHON KYJIbTYPHI;

. OCHOBHBIE CITOCOOBI PabOTHI Ha/T I3BIKOBBIM U PEYEBBIM MaTEPHAIIOM;

. OCHOBHBIC pecypcm, C IIOMOUIBIO KOTOpBIX MOXHO Bq)q)eKTI/IBHO BOCIIOJIHUTHh UMCHOIITUECCA npo6em>1 B
SI3BIKOBOM 00pa30BaHHU (THIIBI CIIOBAPEH, CIIPABOYHHKOB, KOMITBIOTEPHBIX IIPOrpaMM, HHPOPMALMOHHBIX CAHTOB);

Ymems:

6 oonacmu ayouposanus’. BOCTIPUHUMATH Ha CIlyX W NMOHUMAaTh OCHOBHOE COJIEp)KaHHE ayTeHTHYHBIX OOLIECTBEHHO-
MOJUTHYECKUX, MYOIUIUCTUUECKUX (MEIUHHBIX) U MIParMaTHYECKUX TEKCTOB, OTHOCSIIUXCS K Pa3JInUHBIM THIIAM PEUr
(coobuienue, pacckas), a TaKkKe BBLICIATHB HUX 3HAYMMYIO/3aIpalinBaeMyro HHdopmanuio;



6 obnacmu umeHusa. TIOHNMATLOCHOBHOECOIEPKAHNEAayTEHTUYHBIX 0OIIECTBEHHO-TIOJIMTHYECKUX, TyOIUINCTHIECKUX
W TparMaTHYeCKUX TEKCTOB (MH(POPMAITMOHHBIX OYKIETOB, OpONIIOP/TPOCTIEKTOB), HAYYHO-TIOMYJSPHBIX TEKCTOB,
0J10TOB/BE0-CATOB; BBIIEIATh 3HAYMMYIO/3AMPAUBAEMYI0 HHOOPMAIMIO W3 TParMaTHYECKUX TEKCTOB CIIPaBOYHO-
MH()OPMALIMOHHOTO U PEKIAMHOTO XapaKkTepa;

6 obnacmu 2060penus’. HAYWHATH, BECTH/MOJJEPKUBATh M 3aKAHYHUBATH OUAL02-PACCHPOC 00 YBHUICHHOM,
MPOYHUTAHHOM, IHajor-oOMeH MHEHHSIMH W JHAIOT-WHTEpBBIO/cOoOeceoBaHNE IpH IpueMe Ha paboTy, coOmomas
HOPMBI PEYEBOr0 3THUKETa, MPU HEOOXOJMMOCTH HCIIONB3YsS CTPATErHH MPEOJOJCHUsSI 3aTPyIHEHUI B Mporecce
KOMMYHUKaNUH (Tepecnpoc, nepedpasupoBaHue U Ap.); pacclpannBaTh co0eceIHIKa, 3aaBaTh BOIPOCH! M OTBEYaTh
Ha HHX, BBICKa3bIBaTh CBOE MHEHHE, IIPOCHOY, OTBEUaTh Ha MPEJIOKEHUE cobeceTHUKa (IPUHATHE TPEIUIOKEHUS HIN
0TKa3); JenaTh COOOLICHUs] MBBICTPaWBATbMOHOJIOT-ONHMCAHUE, MOHOJIOT-IOBECTBOBAHHE W MOHOJIOT-PacCyKJICHHUE;
Y4acTBOBATh B aHAJIM3€ MM 0OCYKICHUH NPOOIIEMBI;

6 o0nacmu nucbma’ 3aN0NHATH GOPMYISIPHI M OJaHKHU MParMaTHYecKoro XapakTepa; BECTH 3aIlUCh OCHOBHBIX MBICIEH
U (akToB (M3 ayAMOTEKCTOB M TEKCTOB AJISI YTCHHS), & TAKXKE 3alKCh TE3UCOB YCTHOTOBBICTYIUICHHS/THCHMEHHOTO
JOKJIaja MO H3y4aeMoil mpoOjeMaTrke; MOAJCPKUBATh KOHTAKThl HPU TOMOIIM JIIEKTPOHHO#H MouThl (MHCATh
JJIEKTPOHHBIE MHCHMa JIMYHOTO Xapakrepa) M (OpPyMOB (aHANM3UPOBaTh M OOCY)XOATh NHCHBMEHHBIE PaOOTHI
OJTHOTPYIMITHUKOB);IUCaTh 3CCE Ha 3aJaHHYI0 TEMY; BBINOJHATh NHUCHMEHHBIA MEPEBOJ IEYATHBIX TEKCTOB C
MHOCTPAHHOTO s13bIKa HA PYCCKUH U C PYCCKOTOSI3bIKA HA MHOCTPAHHBIN B paMKax MpodecCHOHANbHOM cepbl 00IICHHS;

Bnaoemy:

. CTPAaTerusiMU BOCIPHATHS, aHAINW3a, CO3JAHMsS YCTHBIX M IUCbMEHHBIX TEKCTOB DPA3HBIX THUIIOB U
JKaHPOB;

. KOMIICHCATOPHBIMU YMEHUSAMHM, IIOMOTAIOIIMMU IPEOJOICTh 3aTPyAHEHUS B KOMMYHMKalUW,
BBbI3BaHHbBIC 00BEKTHBHBIMU U CYOBEKTHBHBIMH, COLIMOKYJIBTYPHBIMH MPUUUHAMH.

. CTpaTerusiMM IPOBE/ICHHS CONIOCTABUTEIBHOTO aHaln3a (PaKTOPOB KyJIBTYPhI Pa3IHYHBIX CTPaH;

. IpUeMaMH CaMOCTOSATENIBHOW pPabOThl € SA3BIKOBBIM MaTepHanoM (JEKCHKOH, TI'paMMaTHKOMH,

(hOHETHKOI) C UCTIONBF30BAaHUEM CIIPABOYHON U yUEOHOU TUTEPATYPHl, KOMIIBIOTEPHBIX IPOTPaMM U HHPOPMAITHOHHBIX
CalTOB.
AHHOTALUA
padoueil nporpaMMbl AUCHHUILIMHBI
Uctopus

1. O6uiasi TpynoeMKocTh (3.¢./ uac): 4/144.

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Jucuummmza 51.B.0.02«cTopusi» oTHOCUTCS K 00s3aTe/IbHON YacTu Ooka 1 JIuciuminae (MOIyin).

JIyist OCBOGHUS TUCHIUIUIMHBI HEOOXOAMMBI 3HAHHS U HABBIKH JIOBY30BCKOM TMOATOTOBKH IO BCEOOIICH HCTOpUH,
ucropur Poccuu, 00IIeCTBO3HAHUIO, @ TAK)KE KOMITCTCHIIUH, TIOTYUYCHHBIC CTYJCHTAMH B XOJI¢ OCBOCHHUS TUCIIMITIMHBI
«Dunocopusny.

JucnuninHza sBiasieTcst OCHOBOM AJIsl HOCTIEAYIOUINX AUCUMITIUHBL «KyIbTyposorus».

3. lleab U 3a1a4u U3y4YeHUs! AU CUMILIMHbI

Ilenvto oceoenus Oucuyunnunst sBIETCS obecriedyeHHe 0a30BOH MOATOTOBKM CTYICHTOB B 00JacTH
HUCTOPUYIECKOTO OCMBICIICHHSI 3aKOHOMEPHOCTEH OOIMIECTBEHHOTO pAa3BUTHSA W Ha STOH OCHOBE (HPOPMHPOBAHUS
TPaKJaHCTBEHHOCTH, MATPUOTU3MA.

3adauu npenooasanusn:

- IpUOOpeTeHNe 3HAHUN O 3aKOHOMEPHOCTSIX, IBIDKYIIHUX CHUJIaX M 3Tanax UCTOPHUUECKOTO MpoIiecca, OCHOBHBIX
COOBITUSIX M MPOLIECCaX MUPOBOW M OTEUECTBEHHOM UCTOPHH;

- mpuoOpeTeHne 3HaHN| O BBIIAIOIINXCS IEATENSIX OTEUYECTBEHHON U BCeOOIIel NCTOPUHY;

- (hOpMUPOBAaHNE U PA3BUTHE YMEHHA MCTOPUYECKU MBICIUTH, COOTHOCUTH OOIINE MCTOPUYECKUE MPOIECCHl U
OT/eNIbHBIC (PAKTHI; BHISBIIATH CYIIECTBEHHBIC YSPThHl HCTOPUUECKUX MPOIIECCOB, SBJICHUIN 1 COOBITHIA;

- (hopMHpOBaHKE U Pa3BUTHE YMEHHI M3BJIEKATh YPOKU M3 UCTOPUUECKHUX COOBITHI U HA UX OCHOBE MPUHUMATh
OCO3HAHHBIE PELICHHUS;

- mpuoOpereHWe © (OPMHUPOBAHHE HABHIKOB aHAM3a WCTOPHYCCKUX HCTOYHHKOB, MpeoOpa3oBaHUs
HHPOPMAMU B 3HAHHE, OCMBICICHHS IPOIECCOB, COOBITHI W sBICHWN B Poccum W MUPOBOM cooOImiecTBE B HX
JTUHAMUKE W B3aMOCBSI3H, PYKOBOJCTBYSCH MPHHIUIIAMA HAYYHOW OOBEKTHBHOCTH M UCTOPH3MA.

4. Conep:kanue QIMCLUILITHHBI

Ne HaumenoBanue pasnena

pas- [ — ConeprxaHue pasziena

Jena

1 2 3
Hcropus B cucreme | Mecto uctopun B cucteMe HayK. OOBEKT M IPeIMET HCTOPHUECKOM HAYKH.
COLMATbLHO- Pons Teopum B mo3HaHMM npouwtoro. Teopus MU METOLOJOTHUS
TYMaHUTAPHbIX HayK. | uctopudeckoii Haykw. CymHOCTh, (GOPMBI, (QYHKIMH HCTOPHIECKOTO

1 OcHOBBI MetonoJioruu | 3HaHus. Mcropust Poccnm — HeoThemiemas 4acThb BCEMHPHON HCTOPHU:
HCTOPUYECKO# HayKH. obmiee 1 0coOeHHOE B MCTOPUYECKOM pa3BUTHH. OCHOBHBIE HANpaBICHHS

COBPEMEHHOW UCTOPUUECKON HAyKH.

2 HccanenoBarenan u | CraHoBIEeHHE M pa3BUTHE HCTOpPHOrpadMM KaK HAaydYHOH JUCHHIUIMHBI.

HCTOPUYECKHI HCTOYHUK | VICTOYHMKH 1O OTe4ecTBEHHOW HMCTOpHMHU (IIMCbMEHHBIE, BEUIECTBEHHBIC,
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aAyIn0-BU3YyaJIbHbIC, HAYYHO-TCXHUYCCKUC, I/I306paSI/ITCHLHHe). CriocoObI 1
(1)0pMI)I TNOJYYCHUS, aHaJI1M3a U COXPAaHCHUA HCTOpH‘leCKOﬁ I/IH(i)OpMaIII/II/I.

Ocob0ennoctu
CTAHOBJICHHUSI
roCyIapcTBEHHOCTH B
Poccum n mupe

ITyrn mnonuToreHesa W OTambl 00pa3oBaHMs TOCYNapCTBa B CBETE
COBPEMEHHBIX ~HAYYHBIX JaHHBIX. Pa3Hple THIbBl OOImHOCTEH B
JIOTOCYIapCTBEHHBIN mepuoa. [IpobiemMbl 3THOTeHe3a W POIh MHUTPAIHHA B
cTaHoBIeHHUH HapozoB. Cremmduka nuBWIM3anuii  (TocymapcTBo,
obmrecTBo, KynbTypa) JpeBrero Bocroka n aHTHIHOCTH.

Tepputopuss Poccun B cucreme [lpeBHero wMupa.llanenune Pumckoit
nmrnepun. CmeHa (opMm rocynapcTBEHHOCTH. BapBapckue KOpOJIEBCTBA.
I'ocynapctBo ¢pankoB. MepoBuHrn u KaponuHru. OTHOKYIbTYpHBIE M
COLIMANIbHO-TIOJIUTHYECKHE MIPOLIECCHI CTaHOBJICHUS pycckoit
rOCY/IapCTBEHHOCTH. TpajniuoHHble (OPMBI COIMAIBLHONH OpraHH3alUH
€BpOMEHCKUX HapoAOB B JOrocydapcTBeHHBIH mepuoj. CouuanbHo-
SKOHOMHMYECKHE M MOJIUTHYECKHE H3MEHEHHS B HeApax CIaBSHCKOIO
obmectra Ha pybdexe VIII-IX BB.

IMpobnema ¢opmupoBanus »mutsl [dpeBueit Pycu. Poms Bewe. [opoma B
MOJIMTUYECKON M COLIMAIbHO-3KOHOMHUYECKOM cTpykType [peBHeil Pycu.
Ilytu Bo3HUKHOBEHUs roponoB B JlpeBHel Pycu.

Opomomus ApeBHepycckoit rocynapcterHocTr B XI-XII BB. ConmanpHo-
SKOHOMHYECKass W TOJIUTHUYECKass CTPYKTypa PYCCKHX 3€MeENb Iepuoza
MONMUTHYECKOH pa3znpobneHHocTn. DopMHUpOBaHHE Pa3IMYHBIX MOJEIeH
pa3BUTHA IPEBHEPYCCKOrO OOIIECTBA U FOCYAapCTBa.

Xpuctruanuzauus; 1yxX0BHasl U MarepuajbHas Kynbrypa [lpeBHeit Pycu.

Pycckue 3emiau B XI11-XV
BeKax M  eBpoleiickoe
CpeHeBEeKOBbe

Cpe/HEeBeKOBbE KaK CTaAWs HCTOPHIECKOTo mpolecca B 3amaaHoi Esporre,
Ha Boctoke u B Poccum: TCXHOJIOTHUH, TTPOU3BOJACTBCHHBLIC OTHOWLICHUA U

CHOCOOBl  OKCIUTyaTallud, T[OJMTHYECKHE CHCTEMBl, HWJICOJOTUS W
conuanpHas  ncuxosmorus.  OOpa3oBaHME  MOHIONBCKOH  JEpKaBbl.
ComuanpHas  CTPYKTypa  MOHTOJOB. I[IpHYMHBI M HampaBJICHUS

MOHTOJICKOM KCHaHCHU. DKcnaHcus 3anana. Anexcanap HeBckuid.
Pyce, Opna u Jlurea. JlutBa kak BTOpOH LEHTpP OOBEOAMHEHUS PYCCKUX
3eMellb.

Poccust B XVI-XVII Bekax
B KOHTEKCTe Pa3BUTHUS
eBponencKoi
IMABHJIH3AIAA

XVI-XVII BB. B MupoBoii nctopuu. Bemikue reorpapuaeckne OTKPBITHI U
Hauyajo Hosoro Bpemenu B 3anannoil EBpone. Onoxa Bospoxaenust.

WBaH I'pO3HBII: MOUCK aJlbTEPHATUBHBIX YTEH COLUAIbHO-IIOJIUTHIECKOIO
passurus Pycu.

«CmyTHOE Bpemsi».JIMCKycCHM O TeHe3uce camojiepKaBus. PazBurhe pycckon

KYJIBTYpBL

Poccuss u mup B XVIII —

XIX Bekax: mNONBITKH
MOJIEPHU3ANUH u
NPOMBbIILIEHHBIH
epeBopoT

XVIII B. B eBpormeiickoii 1 MupoBoil ucropuu. [Ipobnema mepexoma B
«uapcTBo pasyma». Poccuss u EBpomna: HOBblE B3aUMOCBSI3U U pa3inyusl.
ITetp I: Goprba 3a mpeobpazoBaHue TpaAUIIOHHOTO 00mecTBa B Poccuu.
OCHOBHBIE ~ HaNpaBICHUs  «EBPONEH3AaLMM»  CTPaHbl.  OBOJIOLMSA
COLIMAJIBHON CTPYKTYPHI OOIIECTBA.

Exarepuna II: uMCTOKM M CYIIHOCTb Jyajiu3Ma BHYTPEHHEH IOJIUTHKH.

«[IpocBemeHHblid  abcomoTH3M».  HOBBI  FOpUOMYECKUE  CTaryc
JIBOPSTHCTBA.
HanoneonoBckue  BoMHBI 1 CBALIEHHBIH  COIO3  Kak  CUCTEMa

00111eeBPOIIEHCKOTO TTOPSIKA.

Cexynspuzalusi CO3HaHHSA M pa3BUTHE Haykd. PoMmaHTH3M, Jmbepainsm,
JIAPBUHU3M.

[TonbiTkM  pedopMHUpPOBaHUS TMOJUTHYECKOH cucTeMbl Poccum  mpu
Anexcanape I; mpoexktst M.M. Cnepanckoro u H.H. Hopocunsliea.

3Hauenne mobexpl Poccun B BoiiHe mpoTuB  Hamoneona
ocBoOoxuTensHOTO Toxoma Poccum B EBpomy s yKperuieHHS
MexayHapoaHelx no3uumii  Poccun. Poccuiickoe camonepikaBue U

«Casiennsiii Coro3y». MI3MeHeHHne NOIUTHYECKOTO Kypca B Havane 20-X IT.
XIX B.: mpuunHbl U nociencTsus. BHyTpennsa nomuruka Huxonas 1. Poccust u
KaBkas. Pedopmbr Anexcannpa II. IIpenmocbulkm M NpUYHMHBI OTMEHEI
KPETOCTHOTO ITPaBa.

Poccusi m mup B XX Beke

Kanuramicruaeckue BoitHbl koHIta XX — Hagama XX BB. 32 PBIHKH COBITa
1 UCTOYHUKH CBIPBS.

Pedopmsr C.}O.Burre. Pycckas nepeBHs B Havase Beka. llepmas
pOCCHIicKasl ~ PEBOJIIOIIHSL. CronmpimuHCKAsE ~ arpapHas  pedopma:
OKOHOMUYCCKas, colaJibHast H IIOJIMTUYECCKas CYIIHOCTb, HUTOTH,
MOCIIE/ICTBHS.

[lomutnueckue apTu B Poccun navana Beka: I'CHE3MC, KHaCCI/I(I)I/IKaIII/Iﬂ,




nporpammsl, TakThka. ONBIT AYMCKOro «mapiameHTapusMa» B Poccun. |
MUpOBasi BOWHA: MPEANOCHUIKH, X0, UToTH. COBpEeMEHHasi 0T€4eCTBEHHAs
u 3apyOexxHast uctoprorpadus O MPUINHAX, COAEPKAHUH U TOCIEICTBUAX
oOmeHanoHaIbHOTO Kpu3nca B Poccun u peBosroriu B Poccuu B 1917 1.
Oco0eHHOCTH MEXIYHAPOJAHBIX OTHOIICHUH B ME@XKBOCHHBIN nepuo. Jlura
Harwii.

[MonmuTHyeckne, conHMaIbHBIE, YKOHOMHYECKHE WCTOKH M MPEANOCHIIKH
dhopmupoBarus HoBoro ctpos B Coerckoir Poccun. CTpykTypa peximMa
Bractu. Bosseimenue M.B.Ctanuna. Kypc Ha cTpoUTeNnbCTBO conManu3Ma
B onHOM crpaHe. CoBeTckasi BHEIIHAA NMOJUTUKA. COBpPEMEHHBIE CIIOPHI O
MexayHapoaHoM kpusuce — 1939-1941 rr. [Ipeanoceuiku 1 xon Bropoii
MHUpOBOH BOHHBL. Co34aHME AHTUTHUTIEPOBCKOW Koaluuuu. Permaroriuii
Bkiag Coerckoro Coro3a B pasrpom (dammsma. [Ipuuuns! 1 1ieHa moOesl.
KoHconmmpanusa coOBETCKOTo 00IIeCTBa B TOALI BOWHEL.

IMpeBpamenne CIIA B cBepxaepkaBy. HoBBIE MeXITyHApPOIHBEIC
opraam3ann. Kapnu6ckmii kpusuc (1962 r.). Boitna Bo BeetHame. Apabo-
n3pamwIbcKuii KOHMINKT. ConnanucTiHdecKoe IBUKEHNE B CTpaHax 3amajia
n Bocroka. CoObitust 1968 r. Hay4yHo-TexHHMYECKas PEBOJIONHA U €€
BIIMSTHUE Ha XOJ{ MHPOBOTO OOIIECTBEHHOTO pa3BUTHs. [ OHKa BOOpYKEHHUH
(1945-1991); pacmpocTpaHeHHE OPYKHsI MAcCOBOIO MOPaKCHUS (THIIBL,
CHCTEMBI IOCTaBKH) U €r0 POJIb B MEXYHAPOJAHBIX OTHOIICHHSX.
CrarHanst B 9KOHOMMKE M TIPEIKPHU3UCHbIC sBJIEHHS B KoHIe 70-x —
Havane 80-x rr. B crpane. Bropsxenne CCCP B Adranucran u ero BHyTpH-
W BHELIHENOJIMTHYECKHE IOCIEACTBU. BiacTe M 00IIecTBO B MEpBOi
nojoBuHe 80-x rr. IIpudmHBI W TepBble TONBITKH BCECTOPOHHETO
pedopmupoBaHus coBeTCKOM crctembl B 1985 1. e 1 OCHOBHBIE ATAITBI
«IEepecTporKn» B 3KOHOMHUYECKOM M mnoiuthyeckoMm paszpuruun CCCP.
I'KUIT n xpax commamuctmdeckoro pegopmaropctea B CCCP. Pacman
KIICC u CCCP. O6pazoBanne CHI'. Poccus m CHI'. Poccus B cucteme
MHPOBOH 3KOHOMHKH M MEKTYHAPOIHBIX CBSI3CH.

I'mo6anu3arust MEPOBOTO SKOHOMHYECKOTO, MTOJUTHYECKOTO U KYJIBTyPHOTO
npoctpancTBa. Konen ogHomossipHoro mupa. IloBeimenune ponu KHP B
MHUpPOBOH 3KOHOMHKe M monuTuke. Pacmupenue EC Ha BocTOK. «30Ha
espo». Ponp Poccuiickoii ®Penepaniy B COBPEMEHHOM MHUPOBOM
cooOecTBe. PernonansHele U m100anbHble HHTEpeck Poccun.

Poccus B Hawane XXI Bexa. CoBpeMeHHBIE NPOOJIEMBI YeIOBEYECTBA U
ponb Poccun B ux pemennd. MozpepHH3anus 001IeCTBEHHO-MOIUTHISCKUX
otHoueHnid. CouuanbHO-3KOHOMHYECKoe nonoxeHue PO B nepuon 2001-
2020 rr. MupoBoil (H)MHAHCOBBIH W IKOHOMHYECKHH Kpm3uc u Poccwus.
Buewnsist nonutuka PO.

Poccusi m mup B XXI| Beke

5. llnanupyemble pe3yJibTaTbl 00yYeHHs MO AMCUMIIMHE, 00eclieYuBAKONIUE AOCTHKEHUE TUIAHUPYeMBbIX
pe3yJIbTaTOB OCBOEHHUS 00pa30BaTeIbHOI NPOrpaMMbl

HSy‘ICHI/Ie JAUCHUIUIMHBI HAITPAaBJICHO Ha (I)OpMI/IPOBaHI/IG CJICAYIOMHNX KOMHCTCHHHﬁZ

Koa m HanMeHoBanue . .

Koa u HanmMeHoBaHHe MHAMKATOPOB A0CTHKEHHIl KOMIIETEeHIMI
KOMIIeTeHIINN
YK-5 YK-5.1
Crocoben OTMmeuaeT W aHaMM3UpPyeT OCOOEHHOCTH MEXKYJNbTYpHOTO  B3aWMOJCHCTBHUS
BOCIIPMHHUMATh (mpenMyIecTBa ¥ BO3MOXKHBIE NMPOOJIEMHBIE CUTYallH), OOYCIOBIEHHBIE pa3IHINeM
MEXKKYJIBTYPHOEC OTUYCCKUX, PEJIMTUO3HBIX U ICHHOCTHBIX CUCTEM
pasHoobpasue YK-5.3
oOmecTBa B | YUNTBIBa€T NPH COLMAIBHOM U TPOPECCHOHATHHOM OOMIEHHH HCTOPHUYECKOE
COLIMAIBHO- Hacje e ¥ COUMOKYJIbTYPHBIE TPAAUIMN PA3INYHBIX COLUAIBHBIX I'PYII, STHOCOB U
NCTOPHYECKOM, KoH(eccui, BKII0Yasi MUPOBBIE PEIUTHH, PUIOCO(PCKHE U ITHIECKUE YISHNUS
THYECKOM u
¢dunocopckom
KOHTCKCTax
YK-9 YK-9.1
Crocoben CoOBepIIIEHCTBYET CBOIO PEUYEBYI0 KyIbTYpy M 00JagaeT TMpeaCTaBICHHSIMH O
HCIOJIB30BaTh 0a30BLIE IIpUHIHUIIaX BSaI/IMOJIeﬁCTBHH B Pa3JINYHBIX C(’pepax KUBHCACATCIBHOCTH, C YUYCTOM
}le(beKTOHOFI/I'-IeCKI/Ie MCHTAJIbHBIX, COHNHUAJIbHO-TICUXOJIOTUYECKUX U KYJIbTYPHBIX 0COOEHHOCTEH JuLn C
3HAaHUA B COHI/IaHBHOﬁ OTpaHNYCHHBIMHU BO3SMOXXHOCTAMHU 310POBbS
n mnpodeccronambHON | YK-9.2




ubepax HnaanyeT U OCYHICCTBJIACT HpO(l)eCCI/IOHaHLHyIO ACATCIbHOCTb, IIpUHHUMAasl BO
BHUMAaHUC HCO6XOI[I/IMOCTB HpI/I06H1€HI/I$I K HUCTOPHUYCCKUM, COLUOKYJIBTYPHBIM H
KOMMYHHUKATUBHBIM HCHHOCTAM JIML, WMCIOIMUX WHBAJIUIHOCTH WM OI'PaHUYCHHBIC
BO3MOXXHOCTH 3T0POBbA

B pesynbTate copMUpOBAaHHOCTH KOMIIETCHIINH CTY ICHT IOJDKCH:

3HaAmMb:

- 3aKOHOMEPHOCTH, IBW)KYIIHC CHIBI M 3Talbl UCTOPUYCCKOTO MPOIECCa, OCHOBHBIC COOBITHS M TCHACHIUH
Pa3BUTHSI MUPOBOM U OTEUECTBEHHOU UCTOPHUH;

— OCHOBHBIC 3TaIbl U KIIFOUYEBBIC COOBITHS UCTOpUU Poccru U Mupa ¢ APEBHOCTH JI0 HAIIKUX JHCH; BBIIAOIIUXCS
JiesITeNiel 0TEYeCTBEHHOM U BCeoOIIeit nctopuu

- OCHOBBI KYJBTYpPHl HCTOPHUYECKOTO MBIIUICHUS JUJIsl TOCTPOCHHSI MOJETEeH TOJEPAaHTHOTO COLMAIbHOIO
IOBCJICHUS

ymembs:

- HWCTOPHYECKH MBICIIUTh, COOTHOCHTH OOIIHE HCTOPUYECKHE NpPOIECCH W OTHCIHbHBIC (AKTHI, BBIIBIATH
CyIIECTBEHHBIC YePTHI HCTOPUIECKUX MPOIIECCOB, SBJICHUN M COOBITHIA,

- U3BIEKATb YPOKH W3 HCTOPHYECKUX COOBITHH M HAa WX OCHOBE NIPWHUMATH OCO3HAHHBIC PEUICHHS I
TapMOHH3AIUH COIMATBHOTO B3aMMOJACHCTBHS B MPO(eCCHOHATBHOHN cepe, B TOM YHCIIE U IO OTHOMICHHIO K JIMIAM
OTpaHUUYEHHBIMU BO3MOKHOCTSIMU 37I0POBBSI.

é1ademsp:

- HABBIKAMU aHaJHM3a HCTOPUYCCKHX MCTOYHHMKOB, MpeoOpa3oBaHus HH(OpMAIMKM B 3HAHHE, OCMBICICHHUSI
MPOIIECCOB, COOBITHH U SIBJICHUI B POCCHU M MHPOBOM COOOINECTBE B UX AMHAMHKE M B3aWMOCBSI3H, PYKOBOJACTBYSIChH
MPUHIUIIAMA HAYYHOU OOBEKTUBHOCTH M UCTOPU3MA;

- HaBBIKAMH OCO3HAHHUSA Ce0s MPEACTaBUTENEM HCTOPUUYECKU CIIOKMBILIETOCS TPa)AaHCKOTO, ITHOKYJIBTYPHOTO,
KOH(ECCHOHAIBHOTO COOOIIECTRA.

AHHOTALUA
padoueil nporpaMMbl AUCHHMILIMHBI
Dunocodus

1. O6uras TpymnoeMKocTh (3../ uac): 4/144.

2. MecTO AUCHMILINHBI B CTPYKTYpe 00pa3oBaTebHOI IPOrpaMMbl

Jucnurumza b1.B.0.03 «®unocoust» oTHocUTCs K 00s3aTenbHOM yacTh Ooka 1 AuciuiuinHel (MOAYIN).

J11st ocBOGHMS TUCHUITIIMHBI HEOOXOIMMBI 3HAHHSI M HABBIKH JIOBY30BCKOH MOJrOTOBKH 0 OOLIECTBO3HAHUIO.

JlucuuruinHa sIBISICTCS OCHOBOM st mocheayromux auciuiuind: «Mcropust (uctopus Poccum, BceoOmias
ucropus)», «KynpTypoaorus».

3. lleas U 3aga4y U3y4YeHUs! I CUMIIJIMHbBI

Ilenvto oceoenus Oucuyunnunwvt sBISETCS obecriedyeHHe 0a30BOH MOATOTOBKH CTYICHTOB B 00JacTH
¢mnocockoro MOHMMAHUS CYIIHOCTHBIX — XapaKTEPHCTHUK, MHPOBO33PEHUSCKUX HACOJIOTHYCCKAX  AaCIIEKTOB
COBPEMEHHBIX COLIMAJIBHBIX MPOLECCOB.

3adauu npenooasanusn:

- TpUOOpeTeHHWE 3HAHWKA O (opMax MHPOBO33PEHHSA, KOTOPHIC YENOBEK HCIIONB3YeT U aJalTallid K
JKU3HEHHBIM CUTYaIUsIM;

- mpuoOpereHue 3HaHWEE o Quiocopun Kak  TEOPETHYECKOM, CHCTEMHOM  MHTEIUICKTYyaJbHOM
MHPOBO33PEHUIECKOM MOIXOJIE;

- (opMHpOBaHME W pa3BUTHE YMEHHH CaMOCTOSITEIbHOIO MBIIUICHUS] B TPOLECCE CTAHOBJICHUS JIMYHOCTH,
YKpEIUIeHUs] HPaBCTBEHHOTO CTPEXHsS HHAMBUJAA IOCPEJCTBOM H3yueHHs (PUIOCOPCKHX CHCTEM M €ro BIHSHHUE
HaryMaHHU3aIHIO0 YeJIOBEYECKUX OTHOUICHUSX;

- mpuoOpereHre W (OPMHUPOBAHHE HABBIKOB HCIIOJNB30BAHUS TIIOJIOKEHHS MEPCHEKTHBHBIX (rocodekux
nmapaJurM, HAIeIMBAIOIIUX JIFO/ICH Ha pelIeHHe CIO0KHBIX )KU3HEHHBIX MTPOOJIEM B TPETHEM THICSICTICTHH.

4. Conep:kanue QJMCHUIITHHBI

Ne
HaumenoBanue
pas- Conep:xanue pa3aeiia
e | P2 ASa M I B
1 2 3
Bromuniii paszen. Uro ecrs IMpenmer ¢unocopunn n  dynkumu  ¢dunocopun. Mecto U poib
1 5 pasiert. ¢umocopun B KynpType. Kaptmma wmmpa, dopmupyemas ¢dunocodueii.

uiocodusi.
® ® CrasoBneHHe (QII0CO(QUH.

AntnuHas ¢unocodurs. OCHOBHBIE HaNpaBleHHS, MIKOIBI Gumocopun u
9TaIbl €€ pasBUTHA. AHTHYHO-IUIMHUCTHYECKas (unocodpus. Durocodus
2 Hcropus ¢punocodun Cpennux BekoB U Bospoxaenus. @unocodus HoBoro Bpemenu; Hemerkas
knmaccuueckass  ¢uiocodus.  CoBpemenHas — ¢uiocodust  3amana.
OteuecTBeHHAs HHIIOCOPHS.




Crpykrypa Quimocodckoro 3HaHHs. YdeHue o Obitmu. KoHnemnuwmu
ObITusi. MOHHCTMYECKME U IUIIOPAINCTUYECKHE KOHLENIUH OBITHSL.
Camoopranm3arnus ObiTis. CUCTEMHOCTh OBITHS, TIOHATHS MaTePHAILHOTO
U WuaeanbHOro. JIBMKEHHE, NMPOCTPAHCTBO, BpeMsA. JlMaleKTHKa OBITHSA,
IBIDKCHNE W pa3Butue. Jlnanektuka. JleTepMHHN3M W HHICTCPMHUHH3M,
OUHAMHYECKAE W CTaTUCTUYECKHE  3aKOHOMepHocTH.  Hayunsle,
(unocockre U peTUrHo3HbIe KAPTHHBI MUpA.

UYenosek, obmectBo, KyiapTypa. YemoBek u mpupoma. OOmecTBo u
ero crpykrypa. ['pakmanckoe oOmEecTBO W TocyaapcTBo. UeloBek B
CHCTEME COIMAJIbHBIX CBsI3EH.

YenoBek M uMcTopuueckuil mponecc. JIM4HOCTH M Macchl, cBOOOAA U
HeoOxomumocTh. DopmanyoHHass W [IUBWIM3ALMOHHAS  KOHLEIIUH
oOmecTBeHHOTO  pasBuTHs.  Kyibrypa, nuBwiIM3anuu, (OpMaruu.
OO011ecTBO U JTUYHOCTHBIE KauecTBa 4YENOBEKa, deloBeuecKasl JUYHOCTh U
oOmecTBeHHbI foar. CouuanbHble U MEXITHHUECKHE OTHOIIEHHS WU
Croco0BI X TApMOHHU3AIIHH.

Cwmblc genoBedecKoro ObITHA. [IponcxoXkaeHe U CyIHOCTh YEI0BEKa.
Uenosek, UHAUBU, JIMYHOCTb. YenoBek U KynbTypa. Hacunue u HeHacumue,
cBOOOJAa ¥ OTBETCTBEHHOCTb, MOpalbh, CIPaBEAJIMBOCTb,  MPaBO.
HpasctBeHHBIE LeHHOCTH. [IpencTaBneHHss O COBEPLIIEHHOM YEIIOBEKE B
Pa3IMYHBIX KyJIbTypaxX. DCTETHUECKUE IEHHOCTH M UX POJIb B YETOBEUECKOM
JKM3HH. PennriosHple IeHHOCTH B cBOOOIA CIIOBA.

Coznanme wu mo3HaHwe. CoO3HaHWE, CaMOCO3HAHME U  JINYHOCTB.
[To3naBaTenbHbIE CIOCOOHOCTH YenoBeka. [lo3HaHue, TBOPUECTBO, MPAKTHKA.
Bepa wu 3nanme. Ilonumanue u  oObsicHeHue. PammonHansHOE U
HppaIMOHAJIbHOE B TI03HABATEIIHHOM JiesTenbHOCTH. [IpoOnema HCTHHBI.

JeiictBuTenbHOCTh, MblUIeHHE. Jlormka u s3blk. MckyccTBo cropa.
OcHoBel jorukd. HaydyHoe u BHeHay4dHoe 3HaHHe. Kputepmu HaydyHOCTH.
CTpyKTypa Hay4HOr0 TIO3HAHUSI, €0 METOJIBI U (DOPMBIL

Poct Hay4YHOI'0 3HaHMHA. Hay‘-IHLIC peBOJIIOMKA W CMCHBI THUIIOB
paunoHanbHOCTH. Hayka u Texuuka. byaymee yenoBeuectsa. ['nobGanbHble
poOJIeMbl COBPEMEHHOCTH. B3ammopeiicTBie IUBHIM3ALUA W CIEHapUH
Oymymiero.

3 ®unocodus ObITHS

Couuanabnasi ¢uiiocodpus.
CTpykTypa o01mecTBa

5 O01ecTBO 1 UCTOPHS

6 ®unocodus yesoBeka

7 Duitocodus MO3HAHNUA

8 HayuHoe no3nanue

I'nobasbHbIe NpodJIeMblI
9 Yye/ioBeYecTBA W Pa3BUTHE
HAYKH

5. llnanupyemble pe3yJibTaThbl 00yUeHHs N0 JUCHUILUIMHE, 00ecleYnBalolie JOCTHKeHHe MJIAHMPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl

HSy‘ICHI/Ie JAUCHUIUIMHBI HAITPAaBJICHO Ha (I)OpMI/IPOBaHI/IG CJICAYIOHNX KOMHCTCHHHﬁZ

Koa m HanMeHoBanue . .
Koa n HauMeHOBaHMe HHIUKATOPOB JOCTHKEHUIH KOMIeTeH Mt
KOMIIETeHIIUH
YK-5 YK-5.1
Crocoben OTMmeuaeT W aHaMM3UpPyeT OCOOEHHOCTH MEXKYJIBTYpPHOTO  B3aMMOJEHCTBUSA
BOCIIPUHUMATh (mpenMyIecTBa ¥ BO3MOXKHBIE NMPOOJIEMHBIC CUTyalllH), OOYCIOBJIEHHBIE Pa3THIUEM
MEXKYJIbTypHOE STHYECKHUX, PEIMTHO3HBIX U [ICHHOCTHBIX CHCTEM
pasHoobpasue YK-5.2
oOmecTBa B | [Ipeqyaraer  cmoco0Bl  MPEOAONICHHS  KOMMYHHUKAaTHBHBIX  0OappepoB  IIpH
COLIMAIBHO- MEXKYJIbTYPHOM B3aUMOIEHCTBUHU
HCTOPHUYIECKOM, YK-5.3
9TUYECKOM U | YYuThIBAa€T TPH COLUAIBHOM M IPO(ECCHOHAIFHOM OOIIEHHH HCTOPHIECKOE
¢unocodcxom Hacjeaue ¥ COUMOKYIbTYPHBIE TPAAUIMN PA3IMYHBIX COLUAIBHBIX I'PYII, STHOCOB U
KOHTEKCTax KOH(eccHH, BKIIOYasi MUPOBBIE PEJIUTHH, PUIOCOPCKHIE M STHIECKUE YUCHUS
YK-5.4
[TpupepxuBaeTcs NPUHINIOB HEJTUCKPUMUHALMOHHOTO B3aMMOJICHCTBHS MTPU JIMYHOM
1 MacCOBOM OOIIEHHH B IENAX BBIMOJHEHHUSA NPO(EeCCHOHANBHBIX 337a4 U YCHICHHUS
COLMAaJIbHOM MHTETrpaluu
YK-9 YK-9.1
Crocoben CoOBepIIIEHCTBYET CBOIO pPEUEBYI0 KyIbTYpy M OONagaeT TMpPenCTaBICHUSIMHA O
HCTIONB30BaTh 0a30BBIE | MPUHIMIIAX B3aUMOJICHCTBUS B PA3IUUYHBIX cepax KU3HEACSITEIBHOCTH, C YIETOM
nedeKTonornaeckKre MEHTAJbHBIX, COIHANBHO-TICUXOJIOTHYECKUX M KYyJIbTYPHBIX OCOOCHHOCTEH mHIl ¢
3HAaHUS B COIMAJIBHON | OrpaHMYCHHBIMH BO3MOXXHOCTSIMH 37J0POBBS
u 1npodeccuoHanpHOl | YK-9.2
cepax [Tnanupyer u ocymecTBiIsieT NPOQEecCHOHATIBHYIO JAEATEIbHOCTb, IPHUHUMAS BO
BHUMaHHE HEOOXOAMMOCTb NPHOOIIEHHS K HCTOPHYECKHM, COLMOKYJIBTYPHBIM U
KOMMYHUKAaTHBHBIM IIEHHOCTSM JIMI, UMEIOIIMX WHBAJIMIHOCTh WM OTpaHHUYCHHBIC




BO3MOXXHOCTH 310POBbs
YK-11 YK-11.2
CriocobeH (DOpMyJ'II/IpyeT TpaXKAAHCKYIO NO3ULHIO HETECPITMUMOT'O OTHOLICHUA K KOPPYIIIHUOHHOMY
(dopmupoBaTh TIOBEICHUIO
HETEPIIUMOE
OTHOIIICHHUEC K
KOpPYILIMOHHOMY
IIOBCACHUIO

B pe3yabTare C(i)OpMI/IPOBaHHOCTI/I KOMIETCHUNHU CTYJACHT JOJIKCH:

3Hamy:

- 3aKOHOMEPHOCTH MEKKYJIBTYPHOTO B3aNMOJACHCTBHS C TIO3UINHI CHCTEMHOTO aHANIN3a,

- OCHOBHBIE HANpaBICHUS, NMPOOIEMBI, TEOPHH U METOABl (HIOCO(UH, YTBEPXKIAIOIINE T'YMaHHUCTHYECKHE
MPUHIUIIEI 1 00IIeYeI0BeYECKHE IIEHHOCTH,

- comep)kKaHHE COBPEMEHHBIX (QHIOCOPCKUX IHCKycCHd 10 TmpobiemMaM OOIIECTBEHHOTO pAa3BUTUS U
TPaXIAHCKOHN MTO3ULIUH.

ymemb:

- (opMHUpOBaTH U apryMEHTHPOBAHO OTCTaWBaTh COOCTBEHHYIO MO3MIMIO IO Pa3MYHBIM MHUPOBO33PEHUYECKHM
npoGieMam;

- HCIHOJIb30BATh IIOJIOKCHHUA U KaTCropuun (I)I/IJ'IOCO(I)I/II/I JJId OLICHHMBAHUA W aHaJIn3a pa3IMYHbIX COLUAIIbHBIX
TCHJCHINH, ()aKTOB U ABJICHUH BO B3aMMOACHCTBUH C PA3IMYHBIMHU COIMATIBHBIMH TPYIIAMH, B TOM YHCIE C JIUIAMH,
nmeromumu OB3;

- pa3pabaThIBaTh CTPATETHIO PEIICHHS MPOOJIEMHBIX CHUTYallMHOOIIECTBEHHBIX B3aUMOJCHCTBHI Ha OCHOBE
CHCTEMHOTO M MEXANCIUIUTMHAPHBIX MOIX0OB.

enademn:

- HaBBIKaMH BOCIIPHATHS U aHAJIN3a TEKCTOB, UMEIOIINX (PHUIOCO(PCKOE collepKaHMe,

- HaBBIKAMU BBICTPAWBAHUS COLMAIBHOTO MPO(ECCHOHANIFHOTO B3aWMOAEHCTBUSI C YYETOM OCOOEHHOCTEH
OCHOBHBIX (JOPM HAYYHOT'O M PEIMTHO3HOTO CO3HAHMSI, IEIOBOW M OOIICH KyJbTYphI MPEJACTABUTEICH IPYTUX 3THOCOB
1 KoH(peccHil, pa3IMYHbIX COLUATBHBIX TPYIII

- InpueMamMu BCACHU JAUCKYCCUU u MOJICMUKU, HaBbIKaMHU Hy6J’IH‘-IHOI71 peun u IITUCBMECHHOTI'O
apryMEHTHPOBAHHOTO M3JI0)KEHHsI COOCTBEHHOW TOUKH 3PEHHUS, OTPAXKAIOUIEH IPakJaHCKYIO TIO3UIIMIO.

AHHOTAIUA
padoueil nporpaMMbl AUCUMILJIMHbBI
Be3onacHOCTh KH3HEICATEIbHOCTH

1. O6uias TpynoemkocTh (3.¢./ 1ac): 3/108.

2. MecTo IUCHUTJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Huctumuinaa 51.0.04 «be3omacHOCTh KU3HEAEITETLHOCTY) OTHOCHTCS K 0a30Boi yacT 6yoka 1 JIucuTimHb
(Momynm).

Jucruninza 6asupyeTcsa Ha o0meo0pa3oBaTeIbHBIX IUKIAX €CTECTBEHHOHAYUHBIX AMCIMIUIMH: «MaTeMaTHkay,
«Dusukay, «MHbDOpMaTUKAY.

3. lleas U 3a1a4¥ U3y4YeHUs! I CUMIIJIMHbBI

Lenvro Oucyunnunsvisnsercs (OPMUPOBAHHWE Y CTYICHTOB OCO3HAHUS O€30IIACHOCTH YeJOBeKa, Kak
Ba)kKHEHIIEro (hakTopa ero YCIENIHOH NesSTeTbHOCTH, @ IMEHHO: TOTOBHOCTh M CIIOCOOHOCTH JINYHOCTH HCIIONIB30BaTh B
MpoQpeCCHOHANBHON AEATEIFHOCTH MPUOOPETEHHYI0 COBOKYITHOCTh 3HAHWHA, YMEHHH W HABBIKOB UIA OOCCIICYCHUS
Oe3omacHOCTH B cepe IpodecCHOHATEHONW IEATEIFHOCTH, XapaKTepa MBIIUICHUS W [EHHOCTHBIX OpPHEHTANWH, MPH
KOTOPBIX BOIMPOCHI OE30MACHOCTH PacCMaTpUBAIOTCA B KadeCTBE MPUOPHUTETA; AaTh CTYACHTaM 3HAHUSA O OE30MacHOM
MOBEJICHUN YeNIOBEKa B YPE3BBIYANHBIX CHTyallUsX, O TOCYJAApCTBEHHOW CHCTEME 3alllUThl HACENeHUs OT
Ype3BbIUAHBIX CUTYallli, O 3J0POBOM 00pa3e >KU3HU.

3aoauu oucuyuniunol:

- JIaTh 3HAHUS CTYACHTaM O Ype3BbIYalHBIX CUTYALUSIX IPUPOAHOIO, TEXHOTEHHOTO, SKOJIOTHYECKOTO U
COLIMAJILHO-TIOJINTUYECKOTO XapaKTepa U MpaBUilaxX NOBEICHHUS YeJIOBEKa B HUX;

- dbopMuUpoOBaTE 'y CTYICHTOB pPHUCK-OPHCHTUPOBAHHOE MBIINUICHHE, NPU KOTOPOM  BOIIPOCHI
0€30MaCHOCTA W COXPAHCHHS OKPY)KAIOMIeH Cpeapl PacCMaTPUBAIOTCS B KAUECTBE BAXKHEHIIUX MPHOPUTETOB
JKU3HEICSITEIbHOCTH YEJIOBEKA,

— pa3BUBATh CaMOCTOATEIHHOCTh B MPUHATHH PEIICHWHA IO 3allUTE€ HACEJCHHsS OT YPE3BBIYANHBIX
CUTYyallui ¥ IPUHSATHAU MEP TI0 TUKBUIAIIUHN UX TOCIEICTBUN;

— dbopmupoBaTh Yy CTYIEHTOB HAaBBIKM OKa3aHWA JOBPAauYe€OHOH TIOMOIIM TMOCTPAJaBIINM H
WCTIOJIb30BaHUS CPEJICTB UHANBUIYAIBHON M KOJUIGKTUBHOW 3aITUTHI;



- CrocoOCTBOBaTh (OPMHUPOBAHHUIO Yy CTYACHTOB OPraHU3aTOPCKAX YMEHHH IO COCTaBJIICHHIO
MIPAaBUJIBHOTO PEXXHMMa TPYJAa U OTIbIXa, 0OecreucHus 0€30TIaCHOCTH U YIYYIICHHS YCIOBHI Tpyda B cepe cBoei

po(heCCHOHATIBHOM NS TEIBHOCTH.
4. Conep:kanue TUCHUILINHBI

HaunmeHnoBaHnue

pasaena Coaep:xkanue pasaesa
TUCHUTLIAHBI
Beeaenne B | llens u 3amaun muctuIuinHbL. [[OHATHS: «OMACHOCTHY, «OE30MACHOCTEY, «BPEI», KyLICpOy,
0E30IMAaCHOCTb. «PHCKY, «4pe3BhIYaiiHAS CUTYaIIHs». OcHOBHOE ypaBHCHHE 0e30IaCHOCTH.
OcHoBHBIC OHATHS U | B3anmMmoneiicTBue denoBeka co cpemoid oOuTaHWs. VICTOYHMKH OMACHBIX M BPEIHBIX
OTIpeNIeIeHUs. (haKTOPOB Cpeapl OOUTaAHHUS.

[onsarue texnocdepsl. Bumbl TexHOChHEpHBIX 30H: MPOM3BOJICTBCHHAS, NMPOMBIIUICHHAS,
;{ee)?;::;epa 1| roponckas, cenuTeOHas, TpaHCTIOPTHAS U GBITOBas KpHTepnu M mapaMeTphl 6e30MacHOCTH

TexHOC(epsl. BUIbl, MCTOYHMKM OCHOBHBIX ONACHOCTEH TexXHOc(epsl M €€ OTACIbHBIX
KOMITOHCHTOB.

WUneatnpuxarmms u

Knaccudukanms HeraTuBHBIX (PaKTOPOB MPHUPOJHOTO, AHTPOIIOTCHHOTO M TEXHOTEHHOTO
npoucxoxkaeHus. CTpyKTypHO-(QYHKIMOHAIBHBIE CHCTEMBl BOCHPHUSTHS W KOMIICHCAIUU
OpraHU3MOM 4YeJIOBeKa M3MEHEHHH (haKTOpOB cpelbl 00UTaHus. XapaKTepHUCTHKa OCHOBHBIX
aHanuzaTopoB. 3akoH BeOepa-®exnepa. Bpennble u onacHele HeraTuBHbIE (DaKTOPBI

BO3ACHCTBHC Ha | (ppemmble BemecTBa, ameKTpHuYecKHil TOK, uryM, BuOpaumms, DMU)  Bo3jelicTBue Ha
HCIIOBCKA BPCAHBIX M | yenopeka, MeTO/BI OOHAPYKEHHS H THTHEHMYECKOE HOPMHUpPOBaHHE. OCHOBHbIE HCTOUHMKH
ONacHbIX  (haKTOpPOB

Cpebl OOUTaHUS.

MOCTYIUICHUS] BPEIHBIX BEIECTB B Cpely OOMTaHMs. AJIKOTOJIb, HAPKOTUKU M TabaK Kak
cnenuduyeckue BpenHbie BemectBa. CoToBast cBsA3b. [lepcoHanbHbIi KoMmboTep. OCHOBHBIC
OMMACHOCTH W BpemHOCTH. [wruenmdeckue tpeboanms k [IOBM u  opraxmsammm
paboTeL.JnekTpudeckiid  ToK. Ero neificTBie Ha OpraHM3M 4YelloBeKa. OIEKTPOTPABMEL.
[1penensHO-0MyCTHMbIE 3HAYECHHS HAPSDKECHHS! IPUKOCHOBEHMSI M TOKA. *

3aH.[I/ITa YCJIOBCKA H
Cpeanbl 00UTaHUSA OT

OCHOBHEIE MNpUHOUIIBI, METOABI MW CPCACTBA 3alllUTbhl OT OIIacCHOCTEH OPpUpPOAHOTIO,
AHTPONOICHHOTO U TCXHOT'CHHOI'O HPOUCXOKIACHUA. MGTO,Z[BI 3alIUTBI OT DHCPICTUYCCKUX

BPEIHBIX M OINACHBIX BO3JCUCTBUII ¥  (U3MYCCKUX TMOJCH:BUOpaluy, IiymMa, wuHGpa- U  YyJIbTpa3ByKa,
(baxTopoB 3JIEKTPOMAarHUTHBIX U3JIy4YEHUM, HOHU3UPYIOIIMX U3lydeHud. Mertoael U cpeacTsa
TIPHPOJTHOTO, obecrieueHHst dNIEKTPOOE30MacHOCTU. 3alluTa OT BO3JACHCTBUS BpENHBIX (DAKTOPOB
AHTPONOTEHHOro M | ONEPaToOpoB II9BM. IlpenMer, OCHOBHBIE TIOHATHUS W amiapaT aHajiu3a PUCKOB. PHCk Kak
TEeXHOTE€HHOT'O BEPOSITHOCTh M YacTOTa pealn3allid OMAcHOCTH, PUCK KaK BEPOSITHOCTh BO3HUKHOBEHUS
TIPOMCXOKICHHUS. MaTepUalIbHOTO,  JKOJOTMYECKOro W conuaibHoro  ymiepba. KadecTBeHHBIH U
KOJIMYECTBEHHBIN aHAIN3 U OLleHUBaHUe pucka. CpelcTBa CHIXKEHUS TPABMOOIIACHOCTH.
B3aumocBs3b yCnoBUN KU3HEAEATENBHOCTH CO 3J0POBbEM M IPOU3BOAUTEILHOCTHIO TPYAA.
KombopTHEIE (ONTHMAaNBHBIC) YCIOBHS JKHU3HENCATEIFHOCTH. TEIIOOOMEH dYeloBeKa ¢
OKpyXatouieil cpenoil. Bausinue napamMeTpoB MUKpPOKJIMMATa Ha CaMOYYBCTBUE YEJIOBEKa.
I'uruennyeckoe HOpMUPOBAHKME NAPAMETPOB MUKpOKIUMaTa. [IpoMbllieHHasT BEHTHIISLUS
O6ecieueHme KaK CpeICTBO OOeCHedueHHs YHCTOTHI BoO3AyXa pabodell 30HBI M JOMYCTHUMBIX
S (OmITHMANBHBIX) TTapaMETPOB MHKpOKIIHMATa. KOH):[nuHOHHpOBaHVHe Boznyxa. OcseunieHue
yCHOBI/Iﬁ JUIS KM3HH MPOU3BOACTBEHHBIX IMOMEIICHUU. Biusnue cocTosHHMST CBETOBOM CpCabl NMOMEUICHUA Ha
. [ ——— CaMO4YyBCTBHE M PabOTOCMOCOOHOCTh HEJIOBEKa. BUIBI, CUCTEMBI M THUIIBI OCBEIICHUS.
ETOREL HOpMHpOBaHI/Ie HUCKYCCTBCHHOTO U €CTECTBECHHOI'O OCBCIICHUA. Tunel KICTOYHUKOB CBETA U
OCHOBHBIE XapaKTCPUCTUKHU, HNOCTOMHCTBA M HCIAOCTATKH, 0COOEHHOCTH MPpUMCHCHUS.
Oco0OeHHOCTH TMPUMEHEHHsI Ta30pas3psAHBIX DHEProcOeperarIux HCTOYHUKOB CBETa.
Br16op u pacueT OCHOBHBIX ITapaMeTPOB €CTECTBEHHOTO, HCKYCCTBEHHOTO M COBMEIIEHHOTO
ocemeHns.  KOHTponb  mapaMeTpoB — ocBemieHHs.  [Icuxopu3uojormyeckue |
SPrOHOMHYECKHE YCIOBHUS OpPTaHU3allMd KOMQOPTHBIX YCIOBHUH )KH3HEICITEITHHOCTH.
Pomp denoBeueckoro ¢akTopa B TNPUYMHAX peamu3alii omacHocTed. [lcuxmdeckue
MPOIIECCHI, CBOWCTBA, COCTOSHUS, BIUAIOIIME Ha Oe3zomacHOCTh. Ilcuxomormyeckas
HAJIKHOCTh dYenoBeka. OCHOBHBIC TCHXOJOTHYECKHE MPHYMHBI OIMHOOK W CO3JaHHA
[cuxodusnonoruuec | OMACHBIX CHTYalMA.BiusHUE aikorois, HapKOTHKOB M IICHXOTPOIIHBIX CPEJCTB Ha
Kue u | 6e3omacHOCTh.* Bumbl TpymOBOH ACSITENLHOCTH: (PU3UIECKUI, YMCTBEHHBIH W TBOPYECKHIA
3PrOHOMHYECKHE 1pya. IIpodeccuorpamma. Kiaccuduxanus ycaoBuid Tpyaa Mo TSKECTH U HANPSHKEHHOCTH
OCHOBBI TpynoBoro mporecca. Kmaccuduxamust ycioBuit Tpyaa mo ¢akTtopam MpOU3BOACTBEHHOM
0E30IIACHOCTH. cpenpl. DproHOMUKa KaK HayKa O MPaBUIIBHONW OpPraHU3aIuH YEIOBEYECKOU JIEATEIbHOCTH,
COOTBETCTBUA TpyJda (bI/ISI/IOJ'lOFI/I‘-IeCKI/IM U TICUXUYCCKHM BO3MOXHOCTAM 4YCJIOBCKA,
obecnieuerrne 3(pQeKkTHBHON pPabOTH, HE CO3JAOMIEH Yrpo3bl Ui 3J0POBBS YENOBEKA.
CucremMa «4elOBEK-MallliHAa —cpeiay. TpeOoBaHHMsS K OpraHu3aluyd padodyero MecTa.
TexHuueckas ICTeTHKa.
UpesBblyaiiHbie Hctounnkn M kiaccuukanms 4pe3BBIYAWHBIX CHTYalldii MUPHOTO W BOCHHOTO BPEMCHH.

CUTyalluld U METOJbI
3alllATBl B YCJIIOBHUAX
HX peain3aluu.

Bupabpl opyxusi MaccoBOro INOpakeHHs, MX OCOOCHHOCTH M IIOCIEICTBUS NPUMEHEHHS.
XapakrepucTiku Tnopaxatomux (akropoB YC mnpupomHoro xapaxrepa. TexXHOTeHHBIE
aBapuM — uX 0CcOOCHHOCTH M mopaxatomue (akroppl. Pas3pl pa3BUTHs UYpe3BBIYAHHBIX




curyauuid. IIpornosupoBanue u oneHka nopaxatomux ¢paxropos UC. IToxapsl U B3pBIBHL
(U3MKO-XMMUYECKHe OCHOBBI. OCHOBHBIE NPUYMHBI W HMCTOYHHUKH I10KapoB M B3PHIBOB.
OrnacHble ¢akTopbl TMokapa. KareropupoBaHue TMOMENICHWH MW 3MaHUNA 10 CTENEeHU
B3pbIBOIIOXKapoonacHocTH. [loxapHas 3ammura.*3amunTa OT CTATHYECKOTO 3JIEKTPUYECTBA.
YcroitunBocTh QyHKINOHUPOBaHUS 00bekTOB SKOHOMHKH B UC. I'paxkmanckas o60poHa u
3amuTa HaceneHus u Teppuropuii B UC. CpencTBa HHANBUAYAIBHOM 3alIUTHL U TOPSI0K HX
ucnonb3oBaHuA. OCHOBBI OpPTaHHM3ALMH aBAPUHHO-CHACATENBHBIXH APYTUX HEOTJIOKHBIX
paboT mpm dUpe3BBUANHBIX cuTyanusax. OOe33apaXuBaHWE TEPPUTOPHI, 0OOPYHOBAHMUS,
tpaHcnopta. CanoOpabotka smoaeil. JInksunanus nocnencteuid UC.

3akoHOJaTeIbHbIE, HOPMATUBHBIC IIPAaBOBHIE M OPraHU3AlMOHHBIE OCHOBBI YIIPABICHUS
0€3011aCHOCTBIO KHU3HEAEATEIHHOCTH. (3aKOHOAATENLCTBO 00 OXpaHe OKpPYIKaroLEeH Cpebl.
3aKoHOATEIBCTBO 00 OXpaHe Tpyna. 3akoHoxaTelabcTBO 0 Oe3onacHocTH B YC.) Cucrembl
KOHTpOJISI TpeOOBaHUI1 3aKOHOJATENILHBIX 1 HOPMAaTUBHO-TIPABOBBIX aKTOB, PETYIMPYIOLINX

VYnpasieHue N o N

BOINPOCHI  JKOJIOTMYECKOW, IMPOMBIIUIEHHOH, MPOW3BOJICTBEHHOH 0€30IacHOCTH U
0€3011acHOCTBI0 .

6e3omacHOCTH B 4pe3BBYANHBIX curyamusax. Ympasmenue YC (PCUC). DxoHoMHYecKue
KHU3HEICATCITEHOCTH.

NOCNEANCTBMS W MarepHalbHble  3aTpatbl  Ha  o0ecreueHue  Oe30IacHOCTH
KI3HEICATETFHOCTH. DKOHOMHKA TIPHUPOJIOIIONIB30BaHMA. DKOHOMHUYECKas 3(pdeKTuBHOCTH
MeponpusATHiA B 00JacT obecredeHnss 0e30MacHOCTH KU3HeAeATeNsHOCTH. CTpaxoBaHHe
PHCKOB.

5. Ilnanupyemble pe3yJbTaThl 00y4eHHs MO AMCHUIIMHE, 00ecneYNBaIOIIUe JOCTHKEHNe MIaHNPYyeMBbIX
Pe3yJ1bTaTOB OCBOEHHS 00pa30BaTeJbHOI MPOrpaMMbl

W3y4yeHnue AMCUMIUIMHBI HAIPaBJIeHO Ha (DOPMHUPOBAHUE CIEAYIOIINX KOMITETEHIIMH:

Kon " HauMMeHOBaHHUe . .
Kon u HauMeHOBaHMe HHAUKATOPOB JIOCTHAKEHUIT KOMIIETeHIUIi

KOMIIETEeHIIMH

YK-3 YK-3.1

Crioco0OeH OCYIIEeCTBIATh
COIMAITBHOE B3aUMOICHCTBHE
M PEATH30BBIBATH CBOIO POJTH

OnpeaenﬂeT CBOIO pPOJIb B KOMaHAEC, UCXOAA U3 CTPATECTUN COTPYIHHUYICCTBA JId
JOCTHIKCHUA IIOCTaBJICHHOU Ociin
YK-3.2

B KOMaHJIe [Ipu peanuzanuu cBoei pojiy B KOMaH/E YYHUTHIBAET OCOOCHHOCTU TOBEICHHUS
JPYTHX YJICHOB KOMaH/Ibl
YK-3.3
AHanM3MpyeT BO3MOXKHBIC MOCIIEACTBHS JIMYHBIX NEHCTBUN M IUIAHUPYET CBOU
JICUCTBHS IS TOCTHIKEHHMS 3a/JaHHOTO pe3yJsIbTaTa
YK-3.4
OcymecTBisier oOMeH uHGOpManued, 3HAHUSMH M ONIBITOM C WICHAMHU
KOMaH/Ibl, OIICHMUBAET WHAEW JPYrHMX WICHOB KOMaHABl ISl JOCTIDKCHHS
MIOCTABJICHHOH LIeNTN
YK-3.5
ColutoaeT ycTaHOBJIICHHBIE HOPMBI M TpaBWiIa KOMAaHAHOW pPabOTbI, HEceT
JIMYHYIO OTBETCTBEHHOCTH 33 OOIINH pe3yabTaT
YK-8 YK-8.1
Cnocoben  cosmaBaTh M | AHaIM3MpYyeT (AKTOPHI BPEITHOTO BIMSHHS Ha XKU3HEICSITEIbHOCTD HJIEMEHTOB
TIOJIIePKUBATh B | cpenbl oOHWTaHMs (TEXHMYECKHX CpPEACTB, TEXHOJOTHUECKHX ITPOIIECCOB,
MIOBCETHEBHON JKM3HM M B | MaTE€PHANIOB, 31aHUH U COOPYKEHHH, IPUPOTHBIX U COIIMAIBHBIX SBICHHUI)
npodeccHoHaNbLHON YK-8.2
JeATensHOCTH  OesonacHele | Maentuduiupyer omacHele W BpeqHbie (AKTOPBI B paMKax OCYIIECTBISICMON

YCIIOBUSL JKU3HENEATENbHOCTH
JUIsL COXpPaHEHMsI INPUPOAHOMN
cpenpl, obecrnievueHus
YCTOHYMBOTO pa3BUTHS
oOmiectBa, B TOM YHCIE TpHU
yIpo3e H  BO3HUKHOBEHUU
Ype3BbIUAHHBIX CUTyallMd U
BOCHHBIX KOH()JIUKTOB

JCATCIBHOCTH

YK-8.3

BeisiBisier ipo0OiieMbl, CBSI3aHHBIE C HAPYIICHUSMH TEXHUKH O€30MacHOCTH Ha

pabouemM MecTe; TIpemsiaraéT  MEPOIPHATHSAX IO NPEIOTBPALICHHIO
Ype3BbIYANHBIX CUTYAIUH

YK-8.4

Pa3psacHser mnpaBuna TNOBEACHHMA MPHU BO3HUKHOBEHHM YpE3BBIUANHBIX

chyauHﬁ MMpUPOAHOT0 U TEXHOTCHHOI'O0 MPOUCXOKIACHUA; OKA3BIBACT IIEPBYIO
IIOMOIIlb, OIMUCBIBACT CII0COOBI y4acTHd B BOCCTAHOBUTCJIbHBIX MEPONPUATUAX




OIIK-3 OIIK-3.3

Cnocoben OCYILIECTBIIATH | 3HACT 3aKOHONATENLCTBO Poccuiickoit Depepanuu B 00JaCT TPYAOBOTO MpaBa
npodeccnoHaTLHY IO 1 CIIOCOOEH OCYIIECTBIIATH CBOIO MPOPECCHOHATBHYIO NEATEIBHOCTh B paMKax
JCATeIbHOCTh ~ C  Y4YeTOM | JEHCTBYIOIIETr0 3aKOHOIATEIbCTBA

3aKOHOJIATEIbCTBA

Poccuiickoit ®enepauuu, B
TOM 4®Wcile B o0jgacTtu
SKOHOMHUKH U DKOJIOTHHU

B pesynabTate copMUpOBAaHHOCTH KOMIIETCHIINH CTYICHT IOJDKCH:

3namp: HeraTWBHBIC (AKTOPHI TEXHOC(EPHI, HX BO3ICHCTBHE Ha YEIIOBEKA, TEXHOC(HEPY U MPUPOIHYIO CPEAdY;
OCHOBHBIC METOJIBI OPTaHHU3AIMH OE30MACHOCTH XHU3HEAEATEIPHOCTH JIIOACH, MX 3aIIUTHl OT BO3MOXKHBIX ITOCIIEACTBUH
aBapyi, KaracTpod, CTUXUUHBIX OCACTBHH; BUIBI M UCTOYHUKH OCHOBHBIX OIACHOCTEH TEXHOC(EPH! U €€ OTIAEIbHBIX
KOMITOHEHTOB, BpEJHbIE M OIIACHBIC HEraTHBHBIC (DAKTOPHI BO3JICHCTBHS Ha 4YeJIOBEKa, METOABI OOHApYXECHUS W
TUTHECHUYECKOe HOPMUPOBAHME, MOPSIOK HCHOIb30BAHUS CPEACTB MHIAMBHUIYaTbHOM 3alllUThI, OCHOBBl OpPTraHU3alUU
aBapUitHO-CIIacaTeIbHBIXU APYTHX HEOTIOKHBIX PAa0OT P UpE3BBIYANHBIX CUTYALHSIX.

Ymemp: oxazpiBaTh NEpBy0 JOBPaYEOHYIO IIOMOILb TIOCTPAJABIINM MPU aBAPHUSX M YPE3BBIYAHHBIX CUTYaLUIX,
(G (QEKTUBHO HCIOJIB30BATh CPEACTBA 3aIUUTHl OT HEraTHBHBIX BO3JCHCTBHH; INPOBOJWTH KauyeCTBEHHBIH U
KOJIMYECTBCHHBI aHANMNW3 W OICHUBAHWE pPHCKa, 3((EKTHBHO HCIOIB30BaTh CPEACTBA 3aIIUTBHI OT HETATHBHBIX
BO3JICHCTBHH, MNPOBOIIUTE 00e€33apaXMBaHUE TEPPUTOPUH, OOOPYHOBaHMWS, TPAHCIOpPTa, CaHOOPaOOTKYy JIrOnEH;
UCIIONb30BaTh IPaBHiIa TEXHUKH OE30IMaCHOCTH, MPOM3BOACTBEHHON CaHWTAPWH, MOXKAPHOW 0E30IIacCHOCTH U HOPMBI
OXpaHbl TpyJa, U3MEPATh M OLCHUBATh NapaMeTpbl NMPOU3BOACTBEHHOTO MHUKPOKIMMATA, YPOBHS 3albUIEHHOCTH H
3ara3oBaHHOCTH, IIIyMa, M BUOpanH, OCBEIICHHOCTH.

Bnadems: mpueMaMu W HaBBIKAMH OKa3aHHMA JOBPAdeOHOM ITOMOINM IIOCTPAJaBIIMM IIPU aBapusix |
Ype3BBIYANHBIX CUTYAlUsIX; OCHOBHBIMU METOJaMH oOecrieueHHs: 0e30MacCHOCTH KHU3HEACATSIBbHOCTH B UPE3BBIUAHBIX
CUTYaIMsIX M 3allIUTHI IEPCOHANIA OT BO3MOXHBIX MOCJIEJCTBUI aBapuii, KaTacTpo(), CTUXUIHBIX OEICTBHUIl; CpeCcCTBaMU
WHIUBUAYAJIBHON 3aIlUTHl, OCHOBHBIMH METOIaMU O0ecIieYeHUsI 0€30IaCHOCTH KU3HEACATEIbHOCTH B UPE3BBIYAMHBIX
CUTYallUAX U 3aIlIUTHI IEPCOHATIA OT BO3MOXHBIX MOCIEICTBUI UpEe3BBIYaMHBIX CUTYaIHI.

AHHOTALUA
padoueil nporpaMMbl AUCHHMILIMHBI
Odmsnuyeckas KyIbTypa H COOPT

1. O6uiasi TpynoemMKocTh (3.¢./ 1ac): 2/72.

2. MecTO AMCUMIUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl
Huctumuinaa 51.0.05.01 «®usudeckas KyJIbTypa U CIOPT» OTHOCUTCS K 00s3aTesibHOM vacTu 6soka 1 JIuciuminHel
(Momynm).

Jis oCBOGHMSI THUCIUIUIMHBI HEOOXOAMMBI KOMIETECHIIMU IOJIYYCHHBIE CTYJCHTaMU B XOJI€ MPEIBY30BCKOMN

MOJATOTOBKH.

JlucuuIuinHa B3aWMOCBSI3aHA C U3YYCHHEM CJCIYIONUX MUCIMILIMH MPodhecCHoHaIbHOrO mukia: «Mcropusy,
«KynbTyposorusy, «be30nacHoCTb KU3HEACSITEILHOCTH U JIP.

3. lleas U 3aga4y U3y4YeHUs! I CUMIIJIMHbBI

Ilenvro Oucyunnunsl SBISIETCS Pa3BUTHE Y OOyYArOMIMXCA JHMYHOCTHBIX Ka4decTB, a Takke (HOpPMUpOBaHHE

OOIIEKYIbTYPHBIX KOMIIETSHIIMH JIJIsl OCYIIECTBIICHHUS CIIOCOOHOCTH HCIOIB30BATh METONBI M CPEICTBAa (DHU3UUIECKOM
KYJIBTYPHI IS 00ecrieueHsI MTOTHOIEHHOH COIMANbHOM U TIPO(ECCHOHANBEHON A TEIEHOCTH.

3aoauu oucyuniunwl:
- chopMHUpPOBATh Y CTYACHTOB NMOHUMAaHUE COIMAIBFHON 3HAYMMOCTH (DU3UYECKOH KYIBTYpHl M €€ POJH B Pa3BUTHU
JUYHOCTH U TIOJITOTOBKE K MPOQECCHOHANLHOM NIeATENbHOCTH;
- MOJTyYCHHUE 3HAHUI HayYHO-OMOJIOTHYECKUX, IEIarOrMYECKUX U MPAKTHYCCKHX OCHOB (DM3MYECKOMN KYJIBTYPHI, CIIOPTA
1 3JI0POBOTO 00pasa *KHU3HHU;
- chopMUpOBaTh MOTHUBAIIHOHHO-I[CHHOCTHOE OTHOIICHHE K (DU3UYECKOH KyNbType, (PU3NICCKOE COBEPIICHCTBOBAHUE
Y CAaMOBOCIIUTAaHKE, YCTAHOBKU Ha 370POBBIN 00pa3 KU3HH;
- OBIIQJICHUC CHCTEMOW MPAKTHYCCKUX YMEHUI U HABBIKOB, 0OCCIICYMBAIONINX COXPAHEHUE M YKPEIUICHHUE 30POBBS,
MICUXUYECKOE OJIaronoiydne, pa3BUTHE U COBEPIICHCTBOBAHUE MCUXO(DU3MYECKUX CIIOCOOHOCTEW, Ka4eCTB U CBOWCTB
JMYHOCTH, CAMOOTIPEJICIICHUE B (PU3NIECKOM KYJIBType U CIOPTE;
- (OpMHPOBAHUE JIMYHOTO OIBITA MOBHIINICHHUS JBHUTAaTEIbHBIX U (DYHKIIMOHAJIBHBIX BO3MOXKHOCTEH, obOecricucHue
o0mreit 1 mpoheCCHOHATBHO-TIPUKIIATHON (PH3MYECKON TOATOTOBICHHOCTH;
- CO3J]aHME OCHOBBI U TBOPYECKOTO M METOIUYECKH OOOCHOBAaHHOTO HCIIONB30BaHUS (PU3KYIBTYPHO-CIIOPTHBHOMN
JIEATEIBHOCTH B IETSAX MOCISAYIOINX )KU3HEHHBIX U TIPO(ECCUOHATBHBIX

4. Conep:xanue TUCIUIITHHBI

HaumenoBanue

Copaep:xanue pasjaeia
pasneia TUCHHILTHHBI aep pash

Beenmenne. Ilemn w | Lenn um 3amaunm kypca. ®Pusmdeckas KyJlbTypa M CHOPT KaK COIMAJBHBIN (EHOMEH
331291 Kypca. | coBpemMeHHOro obmectBa. CpenctBa Guandeckoil KyabTypbl. OCHOBHBIE COCTaBISIONTNE




Ous3nueckas KyJIbTypa B
OOIIEKYIETYPHOU JKU3HU
1 1poheCcCHOHATLHOM

¢usndeckoit KynpTypel. ConnanbHeie GyHKIHHA (GU3NIECKOH KynbTypsl. DopMupoBaHue
¢usudeckoit  KyJapTypel — JuUYHOCTH.  Dusmdyeckas  KylbTypa B CTPYKType
npodeccrnoHaTbHOTO 00pazoBaHus. OpraHU3allMOHHO — TMPABOBBIE OCHOBHI (HH3MUECKOMH

JIeATEeIIbHOCTH KyJIbTYpPBI U CIIOPTa CTyACHUYECKON Mostoa&xu Poccun.
HUcropus pa3BUTHA o .
T @usndeckast KylnbTypa B ApeBHeM Mupe [lepBbie CHCTEMBI M MIKOJIBI 3aHATHI (PU3HIECKON
CHODTA yI/Ici’g - KynbTypol W cmopToM. 3apoxaeHue OIMMIMHACKOTO IBIDKEHHS B IpeBHEH I 'pennu.

pra. p Bozpoxnenne OnmMMOHUIACKOTO JOBIDKEHUS COBPEMEHHOCTH. YCHEXH  POCCHHCKHX
OnMAMIIIICKOTO .

cropTcMeHOB Ha ONMMITHHCKUX UIpax

JBIDKCHUS
Bcepoccuiickuii Bcepoccwmiicknit komruieke ['TO - HopMaTHBHBIE JOKYMEHTHI (IIETH 3a1a4d, TIPUHIAIIEI U
KOMIUIEKC I'TO. | 1.n.). Ucropus 3apoxxaenus u pasButus kommuiekca I'TO B CCCP. Bospoxnenne
HUcropus, cryneny, | kommiekca ['TO. OcHoBuble cTynenu komiuiekca. Hopmatusel VI crymenn. Mertoanka
METOAUYECKHE OCHOBBI | BBIOJHEHUS HOPMATUBOB.
BBINOJIHEHUS TECTOB

koMmiuiekca ['TO.

ComnnanbHO-
OHOJIOTHYECKHAE OCHOBBI
(hm3MIecKoil KyIbTypHl U
criopra.

BoszpaeiicTBue  COIMAIBHO- JKOJOTUYECKUX, MPHUPOTHO-KIMMATHYCCKUX (HAKTOPOB U
OBITOBBIX YCIIOBHH JKM3HH Ha (PU3WYECKOE DPAa3BUTHE W IKU3HENEATCIHHOCTh UEIOBEKA.
Opranm3M 4denoBeKa KaK eIMHAas CaMOpa3BHBAIOUIasica OHONOTHYECKas CHCTeMa.
Om3nyeckoe pa3BUTHE YelOBeKa. Poib OTHENBHBIX CHCTEM OpraHM3Ma B OOECIICYCHUH
¢u3ndecKkoro pa3BUTHA, (PYHKIIMOHAIBHBIX W JBUTATCIFHBIX BO3MOXKHOCTEH OpraHM3Ma
yesoBeka. JIBurarenbHasi aKTUBHOCTh U €€ BIMSHHE HA YCTOMYHMBOCTb, M alallTallMOHHbIE
BO3MOKHOCTH YEJOBEKa K YMCTBCHHBHIM M (U3UICCKAM HArpy3KaM IIPU Pa3IHIHBIX
BO3/ICICTBUSAX BHEIIHEN CPEJIBL.

310poBBIi 00pa3 KU3HU.
®usnyeckas KylbTypa U
CIIOPT B 0OO0CCICYCHUHU
300POBBS

310pOBbe YeIoBeKa Kak EeHHOCTh. PakTOphI ero onpeaensionye. Biausaue obpasa Ku3HH
Ha 37I0pOBbE. 370POBBIA 00pa3 KU3HU M ero coctaBisitonire. OCHOBHBIC TPeOOBaHHS K
OpraHM3aliy 3J0pOBOro 00pa3a >KU3HU. POJb ¥ BO3MOXHOCTH (DH3MUYECKOM KYJIBTYPHI B
obecrieueHHH 3M0poBbsi. DHU3NUECKOE CAMOBOCIUTAHHE M CaMOCOBEPIICHCTBOBAHHE B
3M0poBOM 00pase xku3Hu. Kpurepru 3¢ ¢GeKTHBHOCTH 30pOBOr0 oOpasa u3Hu. JIndHoe
OTHOIIICHHE K 37I0POBBIO, 00IIast KyJIbTypa KakK yCJIOBHE (GOPMHUPOBAHU 37J0pOBOro obpasa
*u3HU. DU3HONOrMYECKHE OCHOBBI OCBOCHHSI M COBEPIICHCTBOBAHUS JBHrATENIbHBIX
JeicTBuil. GU3HONOrHIECKUE MEXaHM3MbI HCIIOJIb30BAHUSI CPECTB (PH3UUESCKON KYIbTYPhI
U CIIOPTA JUIsl aKTUBHOTO OT/IbIXa M BOCCTAHOBJICHHS PabOTOCIIOCOOHOCTH.

OCHOBBI METOJUKU
CaMOCTOSTEIBHBIX
3aHATHH  (PU3NUECKUMU
YIPaKHEHUSIMU "
CaMOKOHTPOJIb B
MPOIIECCE ITUX 3aHATUN

[InanupoBanue, opraHu3anys U yIPaBICHUE CAMOCTOATENBHBIMU 3aHATHAMU Pa3IMYHON
HANpaBICHHOCTH. DB3anMMOCBA3p MeXAy HMHTEHCHBHOCTBIO HArpy30K U YPOBHEM
¢busHIecKoi MOArOTOBJICHHOCTH. OcobenHoctn CaMOCTOSTEIIbHBIX 3aHATUH,
HaIpaBJICHHBIX Ha aKTHBHBIN OT/BIX, KOPPEKLNIO (PU3MIECKOTO PAa3BUTHS M TEJIOCIOKEHUS,
aKIIEHTUPOBAaHHOE Pa3BUTHE OTAEIBHBIX (PU3NYECKUX KauecTB. BUIBI NUAarHOCTHKH IMPH
PEryJIApHBIX 3aHATHIX (PU3NYECKUMHU YNPAKHEHHAMH M cropTtoM. CaMOKOHTpPOIIb, €ro
OCHOBHBIE METOABbI, NOKa3areau. lcronb3oBaHWE OTAEIbHBIX METONOB KOHTPOJI IIPHU
PEryJIApHBIX 3aHATHIX PU3MYECKUMHU YIIPaXHEHUIMH U criopToM. Koppekuust conepkaHus
1 METOJUKHU 3aHATUH IO PE3yJIbTaTaM CAMOKOHTPOJIAL.

[Ncuxodusmnonornyeckre
OCHOBBI y4eOHOTO TpyIa
U HHTCIUICKTyaIbHOM

[Ncuxoduzunonoruyeckas XapakTepUCTHKA WHTEIUIEKTYaJIbHOW NESTENbHOCTH M y4eOHOTO
Tpyza cTyaeHTa. /JuHamuka paboTocIIoCOOHOCTH CTYAEHTOB B y4EOHOM roay M (axkTophl,
ee onpenesstomue. OCHOBHbIE NPHYMHBI TICUXO(U3NYECKOTO COCTOSHHS CTYACHTOB B

JIeSTeIIbHOCTH. Neproa  JK3aMEHAlMOHHOM  CecCHH,  KPUTEpHH  HEPBHO-3MOLMOHAIBHOTO U
CpencrBa  ¢usnueckoil | ncuxogpusudeckoro yromieHus. OCOOCHHOCTH WCHONB30BAHUS CPEICTB  (PU3NUECKON
KyJIbTYpBI B | KyAbTypsl  UI1  ONTHMH3AIMKM  PabOTOCIIOCOOHOCTH,  IPO(QHIAKTHKH  HEPBHO-
PEryInpOBaHUH SMOIMOHAIFHOTO W TNICUXO(M3UYECKOTO  YTOMJIEHHS  CTYAEHTOB,  ITOBBILICHHS
paboTOCIIOCOOHOCTH 3¢ GEKTHBHOCTH y4eOHOTO TPY/a.

Merouyeckue MPUHIMITB (PU3NUECKOTO BOCIIUTAHHS. MeToabl PU3NYECKOro BOCIIMTAHHUSI.

OcHoOBbl 00yueHusi JBMKeHHSIM. OCHOBBI COBEPIICHCTBOBaHUS (U3UUECKHX KaueCTB.
OFumn GuomesEs o dopmupoBaHHEe TICHXUYECKUX KauecTB B mpolecce (u3uyeckoro BocrnuTanus. OOmias

¢usndeckas MOAroTOBKa, e¢ Ieau u 3amaun CrenuanbHas (u3HYecKas MOJrOTOBKa, €€

crieruaIbHas
uend u 3amadd. CTpPyKTypa MOJIrOTOBJICHHOCTH CHOPTCMEHA. 30HBI U HWHTEHCHBHOCTBH
MOATOTOBKA B CHCTEME 9
e n— ¢u3MYecKnX Harpy3oK. 3Ha4deHHE MBIIICYHOH pelakcali. Bo3MOXHOCTb M YCIIOBHSA
B — KOPPEKLMH (PU3NYECKOTO Pa3BHUTHS, TEIOCIOXKEHHS, NBUIaTeJbHOH M (yHKIHOHAIBHOW
’ MIOJITOTOBJICHHOCTH CPEACTBaMU (HU3WYECKON KYJNBTYpel H CIOPTAa B CTYACHYCCKOM
Bo3pacTe. YueOHO-TPEHUPOBOUHBIE 3aHATHSI KaK OCHOBHast (hopma oOydeHus: Gpuzndeckum
ynpaxHeHusiM. CTPYKTypa U HallPaBICHHOCTh Y4eOHO-TPEHUPOBOYHOTO 3aHSITHS.
Criont MaccoBblii CHOPT W CHOPT BBICHIMX JOCTIDKCHHH, WX Nend U 3amauyd. CrnopTHBHAs
HH;I:IB'HH S~ knaccupukanusa. CryaeHueckudd cropt. OCOOCHHOCTH OpraHW3aldd U IUIAHHPOBAaHUS
56 12,14)103 ST CHOpTHBHOﬁ TIOJATOTOBKU B BY3€. CHOpTI/IBHBIe COPCBHOBAHUA KaK CpEIACTBO U METOI
P p obmelt  ¢usndeckoir, MNPo(HEeCCHOHATHLHO-NIPUKIANAHON,  CIIOPTUBHON  MOATOTOBKH
WA CUCTEM (DU3WIECKHUX o
v CTYACHTOB. Cucrema CTYACHYECKUX CIOPTHUBHBIX COPCBHOBAHUU. O6H_ICCTBGHHBIC
YIIPaKHEHUN.

CTYACHYCCKHUC CINOPTHUBHBLIC OPraHU3aIvu. MOTI/IBaHI/If{ u 000CHOBaHUE WHAWBUJYaJIbHOTO




BBIOOpA CTYACHTOM BHJA CIIOPTA WM CUCTEMbI (PH3MUYCCKUX YIPAKHCHHUN IS PETYIISIPHBIX
3aHATHI.

XapakTepucTUKa OCOOCHHOCTEH BO3JCHCTBUS JAHHOTO BHIA CIOpTa (CHCTEMBI
¢u3mgecKnX ynpaxHeHUi) Ha (U3NIECKOE Pa3BUTHE W MOJATOTOBICHHOCTH, IICHXHYECKHE
KadecTBa W CBOWcTBa JaUYHOCTH. OTIpenesieHre HelH W 3a1a4 CIIOPTHBHON MOATOTOBKU

OcoOeHHOCTH  3aHATHAN | (WJIH 3aHATHH CHCTEMON (M3NYECKUX YIpPaKHEHHUI) B YCIOBHSX By3a. Bo3MoxkHBIE (hOPMBI
M30paHHBIM BUZOM | OPTaHM3allid TPEHUPOBKH B By3e. llepcreKTHBHOE, TeKyllee M ONEpaTHBHOE
CIOpTa WM CHCTEMOH | IUIAHMpPOBaHME NOATOTOBKH. OCHOBHBIC MYTH OCTHXKCHHS HEOOXOANMOH CTPYKTYpBI
(usmuecKux MOATOTOBIEHHOCTH 3aHUMAroIuxcst. KoHTpons 3¢ (heKTHBHOCTH TPEHNPOBOYHBIX 3aHITHIL.
YIpaKHEHHUH. CneuunanbHble 3adeTHble TpeOOBaHHMS M HOPMBI IO rojaaMm (cemectpam) OOydeHHUs IO
n30paHHOMY BUJy CIIOpTa WU
cucreme (pusnUecKux yrnpaxHeHud. CropTHBHAs KiIacCH(UKaAIMs U MpaBUila CHOPTUBHBIX
COPEBHOBaHMI B M30paHHOM BHJIE CIOPTA.
CrnopTuBHBIE UTPBL.
[IpaBuna copeBHoBanmii | Knaccudukanms criopruBHbIX urp. [lonsrokHble Urpbl. CIIOPTHBHBIE U MOJBHIKHBIC HIPBI
u CyIeHcTBO. | KaK CPEACTBO (PH3MUECKOTO BOCIUTAHUSA CTYACHTOB. HaCTONBHBIA TEHHHC, BOJIEHOOII,
OcoberHOCTH 6acker60I, GyTOON U [Ip.: MpaBUIa COPEBHOBAHUN U OCOOCHHOCTH CYACHCTBA.
MOATOTOBKH.
Omnpenenenne moustus [IIIDII, e€ menm, 3amaum, cpeacrtBa. PakTOPHl ONpEAEIAIONINE
Thpodecenonamao- koHKpeTHOe comepxanue IITIDII. Meronnka moxbopa cpencts IIIIPII, opranmsamus u

NpHUKJIaHas pr3ngeckas
MOATOTOBKA  OyayHIUX
cnenuanuctoB (IITIDIT)

¢opmer e€ mpoBenmeHus. OcHoBHoe coxepkanme [I[IOII Oymymero OakamaBpa U
JUIUIOMHAPOBAaHHOTO  cnenuanmucra.  llpom3BoiacTBeHHass — (usmueckas — KyJbTypa.
OcobeHHoctu BbIOOpa (OpPM, METOAOB U CPEIACTB (M3MUECKOH KyJIBTYphl M CHOpTa B
paboyee u cBOOOmHOE Bpems crenuaaucToB. [Ipoduiaktuka mpodeccHoHaNbHBIX
3a0oJsieBaHUH cpeacTBaMU (PU3UYECKON KYJIBTYpHI.

5. TIlaanupyemblie pe3yabTaThl 00yYeHHs 10 TUCHHUILINHE, 00eCIeYuBAIOIINE JOCTHKEHNE TUIAHUPYEMbBIX
Pe3yJbTaTOB OCBOEHHS 00Pa30BaTeIbHO# MPOrpaMMbl

W3ydyeHnue AMCIMIUIMHBI HAIPaBJIeHO Ha (DOPMHUPOBAHUE CIIEAYIOIINX KOMITETEHIIMH:

TEeUEeHHE BCEH KU3HHU

Kox wun HauMeHoBaHHe . .
Koa n HauMeHOBaHHE HHIUKATOPOB JTOCTHKEHUH KOMIIeTeH Uit

KOMIIETEeH NN

YK-6 YK-6,3

CnocobeH ynpaBisiTh CBOMM
BPEMEHEM, BBICTPAaUBaTh H
peaIn30BBIBATh TPACKTOPHIO
caMOpa3BUTUSI Ha OCHOBE
MIPUHIUIIOB 00pa3oBaHUs B

OmnpenensieT MPUOPUTETHI COOCTBEHHOH AEATEIBHOCTH, IMYHOCTHOTO PA3BUTHA U
npodeccrHoHaIBHOTO poCcTa

YK-7 YK-7.1

CnocobeH  mopzepxuBaTh | BriOupaer 310poBbe-cOeperaroiye TEXHOJIOIHH AN IOJASPXKAHUS 370POBOTO
JIOJIKHBII ypoBeHb | 00pa3a )KU3HH C y4eToM (PU3UOIOTHUECKHX OCOOCHHOCTE OpraHn3mMa U yCJIOBHi
¢busnyeckoii peanuzaiuy npohecCUOHAIBHOM AESTEIbHOCTH

MIOJITOTOBJICHHOCTH wi | YK-7.2

obecrieyeHusi TOJHOLEHHOH | [lnanupyer cBoe pabodyee W CBOGOMHOE BpeMs [UISL ONMTHMAIBHOTO COYETAHUSI
COLIMAIBHON U | ¢usnyeckod ¥ yMCTBEHHOM Harpy3Ku u odecredeHus paboTocrnocoOHOCTH
poeCCHOHATBHOM YK-7.3

AeATEeIbHOCTU CoOioziaeT ¥ MponaraHAupyeT HOPMBI 340pOBOTO 00pa3a JKU3HH B Pa3IMUHBIX

JKM3HCHHBIX CUTYyallMdX U B HpO(i)eCCI/IOHaHBHOI\/‘I JACATCIbHOCTHU

B pesynbrate copMHUpOBaHHOCTH KOMIIETCHIIMH CTY ICHT JIOJDKEH:

3namep:
OCHOBHEIE

TIPUHIUIIBI
HCIIOJIB30BAHUA TBOPYCCKOTO TOTCHIMAIA COOCTBEHHOM JACATCIIbHOCTH,

CaMOBOCIIMTaHUSA U CaMOO6p8.30BaHI/I${, caMopa3BuTusA W  caMopcalin3aluu,

3aKOHOMEPHOCTH (YHKIMOHUPOBAHUS

3I0POBOTO OPTaHWU3Ma; MPHUHIUIEI paclpeneeHusl GU3NIecKuX Harpy3oK; HOPMAaTHBBI (PHM3UUECKOW TOTOBHOCTH IIO
o0rrelt pU3NUecKor IrpymIe 1 ¢ y4eTOM HHINBHIYaJIbHBIX YCIOBHS (PU3NIECKOTO Pa3BUTHS YEIOBEYECKOTO OPTraHN3Ma;
CIIOCOOBI IIpOTIaraH/Isl 3J10pOBOro 00pa3a XKHU3HU.

Ymemn:

JleMOHCTPHPOBATE YMEHHE CAaMOKOHTPOJII M pe(IeKCHH, IMO3BOJIIIOMINE CAaMOCTOATENBHO KOPPEKTHPOBATh
oOy4yeHne o BEIOPaHHOI TPaeKTOPHUH; MOJAEPKUBATh JOJDKHBINH YPOBEHD (PM3NYECKOH MOIrOTOBICHHOCTH; TPaMOTHO
pacnpesenuTh Harpy3kKH; BbIpaOOTaTh WHAMBUAYaIbHYIO HpOrpaMMy (U3HYECKOH MOJATOTOBKH, YUYUTHIBAIOIIYIO
WHJIMBH/yaJIbHbIe 0OCOOCHHOCTH Pa3BUTHUS OpraHU3Ma.

Bnaoemes:




HaBbikamMu panroHaIbHOTO PACHPEICICHUS BPEMEHHBIX PECYypPCOB, MOCTPOCHUS WHAWBUIYATBHOW TPACKTOPUU
CaMopa3BUTHSI U CaMOOOpa30BaHUsl B TEYCHHE BCEHl KHM3HU; METOAAMH MOIJIEPIKKH JOJDKHOTO YPOBHS (HH3HMUYECKOM
MOATOTOBJICHHOCTH; HaBbIKAMU OOECIICUCHHs] MOJHOLEHHOW COLMANbHOW M NpOdeCcCHOHANBHON AesATeIbHOCTH;
0a30BBIMH TTPHEMaMH MTPOTIATaH bl 3I0POBOTO 00pa3a KU3HH.

AHHOTALIUS
pa6oueii nporpaMMbl JUCHHUIIMHBI

Kynabryponorus

1. O6uras TpynoemMKocTh (3.¢./ uac): 2/72.

2. MecTo ANCHUTIJIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Jucnnmmaa 51.0.06 «KyneTyponorishy oOTHOCUTCA K 00s3aTeNbHON YacTu Omoka 1 JlucuurmmmHe! (MOIyn).

[t 0CBOEHUSI ANCIMIUIMHBI HEOOXOIMMBI 3HAHMS U HaBBIKM JOBY30BCKOM MOATOTOBKH IO BCEOOIIEH HCTOPHH,
ucropun Poccum, 00IIeCTBO3HAHMIO, @ TAK)KE KOMIIETCHINH, IIOJyYEHHBIE CTYAEHTAMH B XOJI€ OCBOCHHS JUCIUIIIHHBI
«Dunocopusny.

JucnumHa SBIseTCS OCHOBOMN JUTS TOCIETYIOIINX AUCIUIUINHEL.

3. Ileb W 3aJa4U U3YYEHHS JTHCHMILUIMHBI

Ilenvio oceoenus Oucyunnunvl siBnsercs oOecrieueHHe 0a30BOM IOJTOTOBKM CTYICHTOB B 00JlacTH
HCTOPHYECKOTO OCMBICIICHHS 3aKOHOMEPHOCTEH OOILIECTBEHHOTO pa3BUTUS M Ha 3TOH OCHOBE (OPMHUPOBAHUS
IpaXAaHCTBEHHOCTH, NAaTPUOTU3MA.

3aoauu npenodasanus:

- IpHOOpeTeHne 3HaHUI 0 3aKOHOMEPHOCTSX, ABMKYIMX CHJIaX U dTalax UCTOPUYECKOTro Mpolecca, OCHOBHBIX
COOBITUSIX M MpOLIECCaX MUPOBOW M OTEUECTBEHHOM UCTOPHH;

- IpUOOpeTEeHNE 3HAHNI O BBIAAIOIINXCS JISSTENAX OTCUECTBEHHOM M BCEoOIel HCTOPHH;

- (opmupoBaHME M pa3BUTHE YMEHHH UCTOPHUYECKH MBICIUTH, COOTHOCUTH OOIINE MCTOPUYECKHE MPOLECCHl H
OTAEIbHBIC (PAKTHI; BEISBIIATH CYIIECTBEHHbBIE Y€PTHI HCTOPHIECKUX IPOIIECCOB, SIBICHUIN U COOBITHIA;

- popMHUpOBaHKE U PA3BUTHE YMEHHUH M3BJIEKATh YPOKH M3 HCTOPUYECKUX COOBITHI M HAa UX OCHOBE NMPHHUMAThH
OCO3HaHHBIE PEIICHNUS;

- mnpuobpereHne u (GopMHpOBaHWE HABBHIKOB aHAIM3a WCTOPUYECKHX HCTOYHHKOB, IPe0Opa3oBaHMA
uHdopManuK B 3HaHWE, OCMBICICHHUS IPOIIECCOB, COOBITHMH M siBieHMH B Poccuu M MHUpPOBOM COOOIIECTBE B HX
JAWMHAaMHUKEC U B3aUMOCBA3U, PYKOBOACTBYIACH NPpUHIHUITAMUN Haquoﬁ 00BEKTUBHOCTH U HucTopusma.

4. Conep:xanue THCHUNIHHBI

e HaumenoBanue paznena
pas- o — ConeprxaHue pazfena
Jena
1 2 3

e CocTaB M CTPYKTypa COBPEMEHHOTO KYJIbTYypOJOTUYECKOTO 3HAHHSI,
1 T T KYJIBTYpOJOTHS KaK Hayka W ydeOHas IUCHUIUIMHA, KYJIBTYypOJOTHS B

CHCTEME HayK O YeJIOBEKe, 0OMIECTBE U MIPUPOJIC

i <aK OOBEKT KynbTypa kak (eHOMEH; UCTOYHUKH H3YYCHUS KYIbTYPHI; IOHIMaHUE

2 - U OIpeieseHUe KyJIbTYpbl; OCHOBHBIE LIKOJIbI M KOHUENUUH KYJIbTYpPBI:

TEOpHsl KyJIbTypHO-UCTOPUYECKUX THUIIOB, (WIOKAIbHBIX LUBHIN3ALUI,
CTPYKTYPHO-(YHKIIMOHAJIBHOTO IT0/IX0/1a

Kyneryporenes. MexkynbTypHble KOMMYyHHMKanuu. ConuanbHbIE
HMHCTUTYTHl KynbTypbl. KynbTypHas moaepHuszaunus. KyneTyponorus u
3 JuHaMuKa KyJIbTyphI UCTOpHS KYJIBTYPbI, TNPOUCXOXKICHUE U paHHUE (OPMBI KyIbTYpHI;
apxamyeckas KyJbTypa; KyJbTypa MEpHOAa IPEBHOCTH, CPEIHEBEKOBBS,
BO3POXKJICHHUS M HOBOI'O BPEMEHH; COBPEMEHHAs KyJIbTypa.

OCHOBHBIE MOHATHUS KYJIBTYPOJOTHH; LIEHHOCTH M HOPMBI KYJIBTYpHI;
OYHKIIMOHANBHBIA ammapar | KyJIbTypa Kak CHCTeMa 3HAKOB, S3bIKM KYJNbTYpBl; CHCTEMHEIE,

KyJIbTYpPOJIOTUH

: KYyJIbTYpOJIOTUU (hyHKIIMOHAEHBIE TIOKA3ATENN KYJIbTYPhI; TPAAUIIMOHHBIN, HOBATOPCKUHN U
HUTWJIMCTHYECKHUM MOAXO0/IbI K KYJIBTYpE.
Tumonorust KynbTyp; KyJIbTypHas Tpamullis Kak 0a30BOe OCHOBAaHHUE
OcHOBAHIS rumonorpy | COCTABICHHA  THNONOTHM  KyNbTyp;  TPaiMlMs M KyIbTypHAas
5 T MIPEEMCTBEHHOCTD; TPAJAMILIM KaK KyJIbTYpPHBIN YKJIa] )KU3HU HApOJa; POJIb
KyJIBTYpHOH TpaIWlid B OOIIECTBaX pa3IHYHOIO THUMA, KYJIbTYpHas
TpaJuLIMs U KyJIbTYPHbII HUTWIIN3M, BaHJAJIHU3M.
DTHHUYECKass W HalMOHAJbHAasl, JJUTapHasi W MaccoBas KYJbTYpHI;
Tumonorust KynbTypsl (IO | 0ObIYAHW, TPAAHIUU, PEIUTHS B KyJIbTYpe 3THOCOB U HApOIOB; IyXOBHEIC
6 HallMOHAJIbHBIM U | IEHHOCTH M MOpAJIbHbIE MPHOPUTETHI B KYJbTYpe 3THOCOB M HApOJIOB.
COIMATILHBIM MTPU3HAKAM ) OnuTapHas  KyJlbTypa Kak aHTHIOJ, MAacCOBOW  KYJNBTYpBI, HX
B3aMMOITPOHUKHOBEHUE U pPa3Me)KeBaHUE.
7 Tunonorust KyJabTypsl (TIO Bocrounble u 3anaaHble TUIBI KyJIbTYpP; KyJabTypa [IpeBHero BocToka:

pernoHansHOMY npuHnuny) | Erunra, Wuamm, Kwras; kynerypa weaywsma, Oyanmsma B MHanw;




KyJIbTypa KOH(YIHaHCTBa M Jaocu3ma B Kurae. 3apoxiaeHue aHTHYHOM
KyJIbTypsl B 3amaJHOM peruoHe; KyiabTrypa [peBHeil I'penuu u Puma;
KyJIbTypa 1 yXOBHbBIC ICHHOCTH XPHCTHAHCTBA.

Kynerypa BOcTOuHBIX cnaBsH u KwueBckoir Pycu, BiausiHue Ha Hee
KyIbTypbl BU3aHTHN B EpHOA XpUCTHAHHU3AILMK HaponoB Pycu; pasBuTue
KyJbTYpbl ¢ BpeMeH MockoBckoil Pycu, neTpoBckux BpeMeH 10 XX Beka;
MPOTHUBOPEUHS U IOCTIKEHHS KyNbTYpbl Poccuu, ee BIUsSHUE HA Pa3BUTHE
MHUPOBOH KYJIBTYPbI

KymeTypa " rio0abHbIC IpoOIEeMBI COBPEMEHHOCTH;
YHHBEpCANM3anust W Tio0anmnm3amys KyJIbTypbl; UYEIOBEK KaK CyOBEKT
KyJIbTYpHOIH caMopeain3aliuB o0IIecTBe; OOIIECTBO KaK COBOKYIHOCTH
cdep ObITHS YeNOBEKa: CTAHOBJICHUE M Pa3BUTHE JIMYHOCTH, MECTO M POJIb
B HEM KyJIbTYpBl; KYJNbTypa M TJOOQIbHBIE NPOOJIEMBI 3KOJIOTHH,
TeppopH3Ma, yTPO3BI MUPOBOH BOMHBEI; pacmnpocTpaHeHHe
00I11eYeI0BeYeCKUX KyJIbTYPHBIX IEHHOCTEN KaK OTBET Ha YIPO3bl U PUCKU
COBPEMEHHOI'0 MHPA.

Mecto u poar Poccum B
MHUPOBOH KYyJIbType

[pupona, 0011ecTBO,
9 YeJIOBEK, KyJIbTypa Kak
¢hopmbI ObITHS

5. Ilnanupyemble pe3yabTaThl 00yYeHHs 10 TUCHUILINHE, o0ecleYnBalOIIHe JOCTHKeHHe TUIAHUPYeMbIX

pe3yJIbTATOB OCBOECHHS 00pa3oBaTe/IbHOI POrpaMMbl

W3yueHne qUCIUIIMHBI HAPABJICHO HA (POPMUPOBAHHE CIEIYIOIINX KOMIETEHINH:

Kox m HammeHOBaHHue . .
Kon v HanmMeHoBaHMe HHANMKATOPOB AOCTHKEHHMIT KOMIETeHIMI
KOMIIeTeHIINH
YK-5 YK-5.1
Cnocoben OTMe4aeT ¥ aHaJIM3HPYeT OCOOCHHOCTH  MEXKKYJIBTYPHOI'O  B3aMMOJCUCTBHS
BOCIIPUHUMATh (mpeuMylILecTBa U BO3MOJKHBIE NMPOOJIEMHBIE CUTYaIMH), O0YCIOBICHHBIE Pa3INYNEM
MECKKYJIBTYPHOC OTHUYCCKUX, PCJIMTUO3HBIX U ICHHOCTHBIX CUCTCM
pasHooOpasue YK-5.2
obmiecTBa B | [Ipennaraer  cnocoObl  NpeojoNeHHs  KOMMYHHKATHUBHBIX  OapbepoB  TpH
COLIMAJIbHO- MEXKYJIBTYPHOM B3aUMOACHCTBUU
HCTOPHUICCKOM, YK-5.3
9TUYIECKOM 1 | YYuTBIBAa€T TIPH COLUAIBHOM M IPO(ECCHOHANFHOM OOIIEHHMH HCTOPHUYECKOE
¢unocodcxom HacJeaue ¥ COUMOKYIbTYPHBIE TPAAUIMN PA3INYHBIX COLUAIBHBIX I'PYII, STHOCOB U
KOHTEKCTax KOH()eccHi, BKIIOYasi MUPOBBIE PEJIUTHH, PUIOCOPCKHIE M ITHIESCKUE YUCHUS
YK-5.4
[MpupepxuBaeTcs MPUHINIIOB HEAUCKPHMUHALMOHHOTO B3aUMOJCHCTBUS NP JINIHOM
1 MacCOBOM OOLIEHHH B IIEJSIX BBITIOJHEHMS MPO(ECCHOHANBHBIX 3a/ad U yCHUIICHHS
COLMATIbHON MHTETPAINN
YK-6.1
YK-6 Hcnonb3yeT MHCTPYMEHTBI M METOABI YIPABICHUS BPEMEHEM IIPU BBIIIOJHEHUU
CHOCO6GH YHIpaBJIATh KOHKPETHBIX 3a7a4, MIPOCKTOB, NP JOCTHKCHUHN MMOCTABJICHHBIX ueneﬁ
CBOUM BpemeneM, | YK-6.2
BBICTPauBaTh u | OuenuBaer TpeOoBaHMS PHIHKA TPyJda U MPEATIOKEHHUS 00pa30BaTEIbHBIX YCIYT I
peaan30BBIBATH BBICTPaNBaHUsI TPAEKTOPUH COOCTBEHHOTO NMPO(ECCHOHAIBHOIO pocTa
TPACKTOPHUIO YK-6.3
caMOpa3BUTHUS Ha | OmpenenseT NPUOPUTETH COOCTBEHHON MAEATENBHOCTH, JIMYHOCTHOTO PA3BUTHS |
OCHOBE HNPUHIHUIOB | Mpo(eCCHOHATIBHOI0 pocTa
00pa3oBaHUsA B | YK-6.4
TEYEHHE BCEH KU3HU Crpont npodeccHoHaIbHYI0 Kapbepy M ONpeJelsieT CTpaTeruio npoheccnoHalIbHOTO
pas3BHUTHUS
YK-9 YK-9.1
Cnocoben CoBepILICHCTBYET CBOIO pEUYEBYI0 KyJIbTYpy M 0O0JagaeT NpEeACTABICHUSIMU O
UCIIONb30BaTh 0a30BbIC | MPUHIOMIAX B3aUMOJCHCTBHUS B Pa3IMUYHBIX cepax >KU3HEAEATECIBHOCTH, C Y4YETOM
nedexronoruueckue MEHTAJIbHBIX, COLMAIBHO-TICHXOJOTHYECKUX W KYyJIbTYPHBIX OCOOEHHOCTEH JHIl C
3HAHUSI B COI_H/IaJ'IBHOI\/'I OTPaHNMYCHHBIMHU BO3MOXXHOCTAMHU 310POBbS
n mnpodeccronambHON | YK-9.2
ctepax [Imanupyer u ocymecTBiIseT Npo(ecCHOHAIBHYIO HESTEIbHOCTh, INPHHHMAs BO
BHUMAHHEC HCO6X0)II/IMOCTB l'IpI/IO6HICHI/IH K HCTOPHUYCCKHUM, COLOHUOKYJIBTYPHBIM U
KOMMYHHUKATUBHBIM HEHHOCTAM JIMIL, WMCIOIUX HWHBAJIUAHOCTH WM OI'PaHUYCHHBIC
BO3MOYKHOCTH 3/10pOBbsI




YK-11 YK-11.2

Cnocoben DopMyIUpYeT rPaXKTaHCKYIO TO3UIUI0 HETEPIIMMOTO OTHOIICHUS K KOPPYIIIMOHHOMY
(dhopmupoBaTh TTOBEACHHUIO

HETepIUMOe
OTHOIICHHE K
KOPPYNIUOHHOMY
MOBEICHHIO

B pe3yabTare C(i)OpMHpOBaHHOCTI/I KOMIETCHUNHU CTYJACHT JOJIKCH!

3namep:

- coJepKaHHWe W CHCHU(HUKY COBPEMEHHOTO KYJIbTYPOJIIOTHYECKOTO 3HAHUS, CYIIHOCTh KYJIBTYPOJOTHH Kak
HAYKH U OCHOBHBIX KYJIBTYPOJIOTHUCCKUX MOHSATHIA;

- COCTaB M COJEPKaHNE OCHOBHBIX KYJIBTYPOJIOTHUECKUX MPOIECCOB KaK IIECHHOCTHOW OCHOBBI CaMOpeaTH3aIliH
JINYHOCTH;

- MPHUHIUNBI MEXKYJIBTYPHOTO B3aMMOJACHCTBHSA PA3MUYHBIX COIMAJIBHBIX TPYII, BKIIOYAS JIHI, WMEIOIINX
WHBAJIMAHOCTD WIIM OTpPaHMYCHHBIE BO3MOXKHOCTH 3[I0OPOBbS;

- 6a30BBIe CONMANTBHBIEC IEHHOCTH TPAKIAHCKOTO 00IIecTBa.

Ymemsn:

-CaMOCTOSITEIbHO aHAIM3UPOBAThH KYJIBTYPOIOTHUCCKYIO TUTEPATYPY;

- HpI/IMeHHTL METOAbI U CpeI[CTBa IIO3HAHUA IJIA I/IHTeJ'IHeKTyaHLHOFO pa3BI/ITI/IH, IIOBBIIIICHU S KyJ'H)TypHOFO
YPOBHSI, IPO(PESCCHOHATBHOM KOMIICTCHTHOCTH;

- IUTAHUPOBATh U OCYIIECTBJIATH CBOIO MPO(ECCHOHANBHYIO ACATSIBHOCTh C YYETOM JC(PEKTONIOTHUCCKUX
3HaHWUM B paMKax KyJbTYpPHOTO I10JIs

- BBICTPaWBaTh MNPO(PECCHOHATBHOE B3aUMOJICHCTBUE, OPHECHTHPYSIChHA MOJEIN OOIIECTBEHHO 3HAYHMMOIO
IMOBEIEHUS

Bnaoembs:

- HaBBIKAMHU HCIOJH30BAHUS OCHOBHOU KYJIBTYPOJIOTHYECKOW TEPMHHOIOTHH U METOIOB KYJIbTYPOIOTHIECCKOTO
aHaJIN3a;

- HaBBIKAMH ITyONMYHON peuH, apryMEHTAIlMH, BEICHHS MAWCKYCCHH W TIIOJIEMHUKH, CIIOCOOCTBYIOIINMHU
COLIMAJILHOW MHTErpanuu

- HaBBIKAMHU HCCJICOOBAHUA COBpeMeHHLIX KyJ'II)TypHI)IX HpOHeCCOB B KOHTCKCTC JIMYHOCTHOI'O pa3BI/ITI/I§I u
MOCTPOCHHUS PO(PECCHOHATBHOM Kapbephl

- HABBIKAMH aHaJIn3a HpO(beCCI/IOHaHI)HLIX CI/ITyaIlI/Iﬁ C MO3nuun MOpaﬂLHOFO CO3HaHUs.

AHHOTADIUA
padoueil nporpaMMbl AUCHHMIIMHBI
Pycckuit S3bIK Kak CPE/ICTBO JICIOBOTO OONICHUS

1. O6uiasi TpynoemMKocTh (3.¢./ uac): 2/72.

2. MecTO AIUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMMbl

Huctumuimaa b1.0.07«Pycckuil sI3pIK Kak CPEeACTBO JETOBOTO OOIIEHH» OTHOCUTCS K 06a30Boi dacTu Onoka 1
Juctuniuael (MOIynn).

JucuuminHa 0asupyercs Ha Kypcax IMKIOB 00Ie00pa3oBaTeIbHBIX AUCIHUILINH: [IJI1 OCBOCHUS AMCIIUILTAHBI
HeO6XOI[I/IMI)I KOMIICTCHI U, C(bOpMHpOBaHHI:Ie B paMKax MU3YUCHHA CICAYIOMNUX AJUCHUIIIUH! HCI/IXOHOFI/Iﬂ,
Kyneryposnorus, IHOCTpaHHBIN S3BIK.

3. lleab ¥ 32124 U3y4YeHUs! AU CUMILJIMHbBI
Llenvto OucuyunnunwvisBusercs (QoOpMUPOBAHHE Y CTYICHTOB KOMIICTCHIIUH, CBS3aHHBIX CO CIIOCOOHOCTBIO
OCYILIECTBIIATH JCIOBYI0 KOMMYHHKAIIMIO B YCTHOW M MICBMEHHOH (popMax Ha TroCcymapCcTBEHHOM s3bIke Poccuiickoit
Oenepanii 1 UHOCTPAHHOM(BIX) s3bIKe(ax), a TaKKe CIIOCOOHOCTBIO HCIOJB30BaTh 0a30BBIC NE(EKTOJIOTHUYCCKHUE
3HAHUS B CONMANBEHON U MpodeccHoHaIbHON cdepax.

3aoauu oucyuniunol:

- mprobOpeTeHne 3HaHUI 00 OOIIMX MPUHIUIIAX OPTaHNU3AUH OOIICHNUS;

- TpHOOpeTeHWe 3HAHHM O HOPMax COBPEMEHHOTO PYCCKOTO JHTEPaTypHOTO S3bIKa, CIEIU(HKEe HX
HCIIOJIb30BaHNUs B YCTHOM U MIUCBMEHHOU peuy;

- mpuoOpeTeHne 3HaHUH O crenu(UKe S3bIKa M PEUH, HOPMax W TNpaBmiIax HeBepOaTbHOM KOMMYHHKAIWH,
PO eCCUOHATBHOTO OOIICHNUS;

- IpuoOpeTeHNe 3HAHUH O KOMMYHHKATHUBHBIX KauecTBaX peud, (PyHKIMOHAJIBHBIX CTHJISIX PYCCKOTO SI3BIKA,
crioco0ax ¥ IpueMax MCIoIb30BaHHS S3BIKOBBIX PECYPCOB;

- npuoOpeTeHne 3HaHUHI O TEXHUKE U BHJaX MOJIrOTOBKH K HAITMCAHHUIO TEKCTOB;



- IpuoOpeTeHHe 3HAHMH O TPaMMAaTHYECKMX OCOOCHHOCTSX O(HUIHMAIBHO-JIEIIOBOTO CTWIISI M OTHKETHBIX
(hopmyax 1eIoBOro MIChma,

- npuoOpeTeHNe 3HAHUI O IPaBUIIaX HOATOTOBKH ITyOJMYHOTO BEICTYIICHHS;

- mpuoOpeTeHne 3HaHui 00 OCHOBHBIX (JOpMaxX PeueBOro ACIOBOTO OOIIEHHUS M HOPMaxX PEeYeBOT0 ITHKETA;

- (opmupoBaHne W pa3BUTHE YMEHHH COOIIONATH NpaBHia PYCCKOIO PEUSBOTO ITHKETAa M HeBepOalbHON
KOMMYHUKaLUH;

- GOpMHpPOBaHKE U Pa3BUTHE YMEHHI OPraHH30BBIBATh PEUb B COOTBETCTBHHU C BHIOM M CHTyaluel oOIeHNs;

- (opmupoBaHMEe M pa3BUTHE YMEHHIH OCYIIECTBIATH peYeBOe OOLIEHHE B MMCbMEHHOW UM yCTHOH (opme B
COLIMAIIBHO U MPO(ECCHOHANIBHO 3HAYMMBIX cepax: COIUaIbHO-OBITOBOM, COIIMOKYIBTYPHON, HAyYHO-IIPAKTHYECKOH,
npodeccroHabHO-1EN0BOI;

- (hopMHpOBaHUE U pa3BUTUE YMEHUH Pa3iIMyaTh >KaHPHI JIEJIIOBBIX JOKYMEHTOB 110 Ha3HAYEHHIO;

- (hopMHpOBaHUE U pa3BUTUE YMEHHUH COCTABIIAThH YaCTHBIE AEIOBbIE JOKYMEHTHI B TPO(ECCHOHANIBHOM cdep;

- mpuoOpeTeHue U GopMHUPOBAHUE HABBIKOB BJIaJACHHUSA HOPMAaMH COBPEMEHHOTO PYCCKOTO sI3bIKa U (DHKCALUH
WX HapyIICHUS;

- mpuoOpeTeHue U GOPMHUPOBAHNE HABBIKOB ITyOJIMYHOTO BHICTYIUICHHUS;

- mpuobpeTeHne 1 GOPMHUPOBAHNE HABBIKOB MCIONB30BAaHUA (DOPMYI pe4eBOT0 ITHKETa B OBITOBOW, HAYIHO-
npodeccHOHaIBHOM U 1eT0BOH chepax oOImeHus;

- mpuoOpeTeHre U HOPMHUPOBAHNE HABBIKOB BJIaJACHHUS HOPMaMH S3bIKOBOTO O(GOPMIICHHS U peIaKTHPOBAHU
JITIOBOTO ¥ HAYYHOT'O IOKYMEHTa C UCIIOJIb30BaHHEM COBPEMEHHBIX TEXHOJIOT L.

4. Conep:kanue TUCHUILINHBI

Ne HaumeHnoBaHue
pa3a | pa3jena TUCHUILUINHBI
ej1a

CopeprxaHue pa3ziesia

Pycckuii sA3bIK M KyJIbTypa
peun B cucreMe
TyMaHUTapHON MOATOTOBKH
CTYACHTOB  TEXHHYECKOTO
BY3a.

IIpenmer u 3apauu Kypca «Pycckuii I3bIK U KyJIBTYpa peum».
®DopMHUpOBaHHE KOMMYHHMKATUBHONW KOMIIETEHIIMM JIMYHOCTH — TIJIaBHAs
3agauda Kypca. COBpEMEHHOE COCTOSIHHE PYCCKOTO JIUTEPATYPHOTO SI3bIKA U
aKTyaJIbHbIC IPOOJIEMBI SI3bIKOBOH KYJIbTYpHI OOIIECTBA.

Iorsitne o s3BIKE Kak 3HAKOBOM cHcTeMe. Poib si3blka B JKM3HM OOIIECTBA.
OyHKIMK s13IKA. SI3BIK M pedb. Pedp — MHCTpYMEHT ynpaBieHHs! OOIIECTBOM 1
CPEJZICTBO OpraHM3aLH JFO00H AesTeIbHOCTH. Peub — XapakTepHcTHKa JIMIHOCTH
YENIOBEKA WM KPUTCPU KBAIM(UKAIMK CICHHATNCTa. YCTHAs M IMHCbMEHHAS
(hopMmbI pedn.

KynbeTypa peun u nurepaTypHBIH S3bIK.

JIureparypHbIii sI3bIK — OCHOBA KYJIBTYpbI pedtl. I IoHsTHE S36IK0OBOM HOPMBI.
B3auMOOTHOILIEHNE JINTEPATYPHOIO A3bIKA U HEJIUTEPATYPHBIX 3JIEMEHTOB
(AnaneKkTu3MoB, MPOCTOPEUUH, JKAPTOHU3MOB).

OyHkunoHanbHO-cTHNEBas AuddepeHnnanys Kak XapaKTepHas HpuUMeTa
JINTEPaTypHOTO s3bIKA. XapaKTepHCTHKA (PYHKIMOHAIGHBIX Pa3HOBHIHOCTEH
COBPEMEHHOI0 JTUTEPATYPHOTO SI3BIKA.

KynbTypa nenosoit peun

Cdepa u curyanuu opuIHaIbHO-1EI0OBOTO OOMICHUS.

[oxroTtoBnerrocTh pevn. [1peodimaaanie MMCEMEHHOM (HOPMBI PEYHL.
OKCTPaIMHIBUCTHYECKHE OCOOCHHOCTH: TOYHOCTh, CTaHAAPTH30BAHHOCTH,
00BEKTUBHOCTb, JIOTHYHOCTh, OTCYTCTBHE 3Kcmpeccud. OcoOeHHOCTH
BOCTIPHSITHS TEKCTOB O(HUIIMATIBHO-/IEIOBOIO CTHIIS PEUH.

SI3BIKOBBIE 0COOEHHOCTH: JIEKCHUYECKHUe 0COOEHHOCTH
CIIOBOOOPA30BATEIFHOW  CHCTEMBI, OCOOEHHOCTH  MOP(OIOTHYECKOrO
CTpOsi, OCOOGHHOCTH CHHTaKkcuca. SI3bIKOBbIe (OPMYJbl O(UIHMATBEHBIX
JIOKyMeHTOB. [IpueMbl yHU(HUKALUK S3bIKA CITY>KEOHBIX JOKYMEHTOB. SI3bIK
u CTHJIb PpacIopsIIUTENbHBIX JIOKYMEHTOB, KOMMEpYeCKOu
KOPPECTIOHJICHIINH, HHCTPYKTHBHO-METOIMUECKUX JOKYMEHTOB.

Pexnama B nmemoBoii peun. PedeBoit sTukeT B mokyMmeHTte. CiyxeOHas
JIOKyMEHTaIs 1 npasuia ee opopmieHus. Kinaccudukanus JOKyMEHTOB
1o s13bIKy. Kitaccngukanus ciry>keOHbIX JOKYMEHTOB.

[MpaBuna odopmieHHs JWYHBIX JOKyMeHTOB. I[lpaBmia odopmiteHus
JICJIOBBIX ITHCEM.

Ocobennoctu
peun

MyOIUIHON

JlurBucTHYEeCKHEe W SKCTPATHMHTBUCTHYECKHE (PAKTOPHI IMyOTUYHOU pedn.
XKanpopas muddepeHmanys, S3BIKOBBIE CPEACTBA IYOIWYHOW pEUH.
OCo0GeHHOCTH YCTHOHM MyOIMIHON Pedr.

Opatop u ero ayAuTOPHsL; OCHOBHBIC BH/IBI apTYMEHTOB.

ITonroToBka peun: BHIOOP TEMBI, b PEeUH, MMOWCK MaTepuana, Hadalo,
pa3BepTHIBAHUE U 3aBEPILICHUE PEUH.

OCHOBHBIE TpHUEMbI IIOMCKAa MaTepuajla W BHUJBI
MaTepuasoB.
CrnoBecHoe

BCIIOMOI'aTCJIbHBIX

Oq)OpMJ'IeHI/Ie Hy6J'II/I‘IHOFO BBICTYIIJICHMS. HOHSITHOCTB,




| MH(OPMATHBHOCTH M BHIPAUTEILHOCTD yOIMUHOM peun.

5. llnanupyemble pe3yJibTaTbl 00yYeHHs MO IMCHUILIUHE, O0ecneYHBAKOIIUE JOCTHKEHUE MIIAHUPYEMBIX

pe3yJIbTaTOB OCBOEHHSI 00pa30BaTe/IbHOI NPOrpaMMbl

W3yueHne qUCIUIIIMHBI HAPABJICHO HA (POPMUPOBAHHE CIEIYIOIINX KOMIETEHINH:

Kon " HauMeHoBaHue | Kox m HaMMeHOBaHMe MHAUKATOPOB JOCTHKEHUH KOMIIeTeHIHU I
KOMIIeTeHIINU

YK-4 YK-41

Crocoben OCYIIECTBIIATH | BriOMpaer cTHip OOIIEHHS Ha TOCYJapCTBEHHOM s3bike P® um mHOCTpaHHOM
JETOBYI0 KOMMYHHKALMIO B | S3bIKE B 3aBUCHMOCTH OT LIEJIH M YCIOBUI MapTHEPCTBA; aJalTUPYET pedb, CTHIIb

YCTHOW M MHCBEMEHHOH (hopMax
Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoit  ®epepauuu U
MHOCTpaHHOM(BIX) SI3bIKE(aX)

O6H.ICHI/I$[ M SA3BIK )KECTOB K CUTyallUsIM BBaHMOHeﬁCTBHﬂ.

YK-4.2

Bemonuser nepeBox mpoeccHOHATbHBIX TEKCTOB C WHOCTPAHHOTO S3bIKA Ha
rocyaapcTBeHHbIN 31K PD u ¢ rocyaapcTBeHHOro A3blka PO Ha MHOCTpaHHBI.

YK-4.3

Bener nenoByro mepemucky Ha rocyJapCTBEHHOM s3bike P® u mHOCTpaHHOM
SI3BIKE C Y4ETOM OCOOCHHOCTEW CTMIIMCTUKU O(PHIHMAIBHBIX W HEO(DUIIMAIBHBIX
IIFCEM 1 COIIMOKYJIBTYPHBIX PA3NHYNH B (hopMaTe KOPPECHOH ICHIIUH.

YK-4.4

[IpencraBnsier CBOK TOYKY 3pPCHUS NPU JEJIOBOM OOMICHUHM M B MYOJHUYHBIX

BBICTYIIJICHUAX.
YK-9 YK-9.1
Criocobex ucnonb3oBaTh | COBEPIICHCTBYET CBOIO PEUYEBYIO KYJIbTypy M 00JafaeT NpEACTaBICHUSAMH O
0a3oBbIc  HE(EKTOJIOTHYCCKUE | MPUHLUIAX B3aUMOJCHCTBUS B PpasIM4YHBIX cdepax >KU3HEACATEIFHOCTH, C
3HaHWS B COLMANBHOM ¥ | yIeTOM  MCHTAlbHBIX,  COLHMAIBHO-TICHXOJOTHYECKUX M KYJIBTYPHBIX

npodeccrnoHaIbHOM chepax

ocoOeHHOCTeH JIiI ¢ OTpaHUYCHHBIMH BO3MOXKHOCTAMMU 310POBbA

YK-9.2
[Tnanupyet u ocymiecTBIsAET NPO(EeCCHOHANBHYIO IESITENbHOCTD,
IpUHAMas BO BHHMaHHE HEOOXOIMMOCTh NPHOOLIEHUS K HCTOPHUYECKHM,

COIIMOKYJIbTYPHBIM nu KOMMYHUKAaTUBHBIM LHCHHOCTAM JIMII, UMCHOIIIUX
WHBAJIUAHOCTD WJIM OT'PaHUYCHHBIC BO3ZMOXKXHOCTH 310POBbA

YK-9.3

B3aHMOHeﬁCTByeT C JimnamMy, HWMCHOMMMH OIpaHUYCHHBIC BO3MOKHOCTHU

3/I0POBBSI MJIM MHBAJIUIHOCTh, B COLMAJIbHONW M mpodeccroHansHOM cdepaxHa
OCHOB€ UWHIAMWBUAYAJIbHO- OPUCHTUPOBAHHOIO CO3HAHHUA W TIOBCIACHHUA TII0
OTHOIIICHHIO K JAHHOW KaTeTOpUH JF0AeH

B pesynbrare chopMUPOBaHHOCTH KOMIIETEHIMH CTYISHT JIOJDKEH:

3HaTh.

— 00lI1Me MPHUHIIUITBI OpTraHW3aliK OOLICHHS;
— HOPMBI COBPEMEHHOT'O PYCCKOT'O JINTEPATYPHOTO SI3bIKa, CHIELM(HUKY MX UCTIONB30BAHMS B YCTHOM U IMCBMEHHOM peuH;
— YTO MPEICTABIISET COOOH SI3BIK M pedb, HOPMBI 1 IPaBHiIa HeBEPOATEHON KOMMYHHKALMH, IPO(ECCHOHAIBHOTO OOIICHHS;

— KOMMYHHMKAaTHBHbBIC Ka9€CTBA pCYU, (byHKL[[/IOHaJ]LHLIe CTHUJIM PYCCKOTI'O f3bIKa, CIOCOOBI U TIPpUEMBbI UCTIOJIb30BAHUS SA3bIKOBBIX

pecypcos;

— TEXHHKH U BUJIBI TIOJITOTOBKY K HAIIMCAHUIO TEKCTOB;
— IpaMMaTHYecKre 0COOEHHOCTH O(HIMAIBHO-IEIOBOrO CTHIISI M 3TUKETHBIE (DOPMYJIBI JIETIOBOTO [THCHMA;
— TIpaBHJIa TTO/ITOTOBKH MYOJIMYHOTO BHICTYILICHHST;

— OCHOBHBIE (HOPMBI PEIEBOTO JIETIOBOTO OOIIECHHST; HOPMBI PEYEBOTO STHKETA.

yYMeTh:

— coOITFOIaTh TIPaBMJIa PYCCKOTO PEYEBOT0 ATHKETA M HEBEPOATbHOM KOMMYHHKAIINH,
— OPTaHM30BBIBATH PEYb B COOTBETCTBHH C BUJIOM U CUTYaIHer OOIIICHNS,

— OCYIIECTBILITH peueBoe OOIICHWE B MUCBMEHHOM M YCTHOW (JOpME B COLMAIBHO M MPOQPECCHOHATIBFHO 3HAYMMBIX cdepax:

COLMATLHO-OBITOBOH, COLMOKYIIBTYPHOM, HAYYHO-TIPAKTHYECKOH, IPO(ECcCHOHAIBHO-IENIOBOM;
— Pa3nIMyaTh KaHPBI JENOBbIX JOKYMEHTOB 0 HA3HAYEHHIO;
— YMETb COCTaBIISITh YACTHBIE JIEJIOBBIE OKYMEHTBI B IIPO(heCcCHOHAIBHOMN cepe.




BJIAJIETh.
— HOPMaMH COBPEMEHHOTO PYCCKOTO SI3bIKa M (PUKCHPOBATH MX HAPYIIICHNST;
— HaBBIKAMH ITyOJTMYHOTO BBICTYTUICHHS,
— MPaBUJIAMH PEYEBOTO ITHKETA B OBITOBOH, HAYIHO-TIPOGECCHOHATBPHON U IETIOBOM cdhepax OOIIeHNUS;
— HOpPMaMH SBBBIKOBOTO O(OPMIICHHS W PEJAKTUPOBAHHS [EJIOBOTO M HAYYHOTO NIOKYMEHTa C FICTIONB30BaHHEM
COBPEMEHHBIX TEXHOJIOTHIA.

AHHOTALMUA
pa6oueii mporpaMMsbl AU CUMIJIMHBI

IIpaBoBeneHue

1. OO6uas TpygoeMkocTs (3.c./ yac): 2/72.

2. MecTO TUCHMILTHHBI B CTPYKTYpe 00pa3oBaTebHOIl MPOrpaMMsl

JucnumumHa «[IpaBoBeIeHUE»OTHOCHUTCS K 00s13aTesIbHOM YacTH 6710Ka 1 J{ucuumimiHe! (MOLyIH).

JucnuiuimHa GasupyeTcss Ha JuciuiniMHax (Moxmyisix): «Mcropus», «@Dunocodus», «Kymnbryposorus» u
SIBIISICTCA OCHOBOM JUIs OCTEAYIOIMX JUCIUILINH: «OCHOBBI 9KOHOMMKU H YIIPABIEHUS TPOU3BOICTBOMY, «be30macHOCTb
KU3HEASSTETEHOCTIY, «MEeTpOIoTHs, CTaHAAPTU3ALMSA U CEPTH(HHUKALINSI.

3 Hesp 1 3212494 U3yYeHUS AUCUMILIMHBI

Lenpto oCBOCHMS AMCIMIUIMHBI SBISETCS oOecredeHrue 0a30BOH MOATOTOBKU CTYICHTOB B OONACTH OCHOBHBIX
oTpaciei mpasa.

3aja4yu npenojaBaHus JUCHHUIUIMHbL:

- (hopMHUpOBaHKE MOHUMAHUS CYIHOCTH, XapaKTepa U B3aMMOJICHCTBHS IPABOBBIX SBICHUH, YMEHUE BHIETh UX
B3aUMOCBSI3b B 1I€JIOCTHON CUCTEME 3HAHWH M 3HaYCHUE ISl peajin3alliy 1paBa;

- (hopMHpOBaHUE HABBIKOB Pa0OTHI C CUCTEMON HOPMATUBHBIX ITPABOBBIX aKTOB;

- (opMupOBaHME HaBBIKOB aHAJINW3a NPABOBBIX HOPM, IMOJUICKAIINX MPUMEHEHHUIO NPH OCYIIECTBICHUH
npoQeCCUOHANBHOM IeSITEIBHOCTH;

- (hopMHpOBaHNE MTPABOKYJIBTYPHON JTMYHOCTH OOYUJarOITHXCSL.

4 Copepxanue JMCUUIIIMHbBI

OO1ue monoxeHus o rocynapcerse. O6mre monoxkeHust o npase. OCHOBBI KOHCTHTYIUOHHOTO npaBa. OCHOBBI
aJIMUHUCTPATUBHOTO mpaBa. OCHOBBI YrosioBHOTO mpaBa. OCHOBBI 3KOJIOTHYECKOTO mpaBa. OCHOBBI I'PaXKIaHCKOTO
mpaBa. OcHOBBI ceMeitHoro mpaBa. OCHOBBI TPYIOBOTO MpaBa.

5 MnaHupyeMble pe3yabTaThl 00yYeHHs MO0 TUCHHUILINHE, 00ecIeunBaIONIUe JOCTHKEHHE MIAHUPYEMBIX
Pe3yJabTaTOB 0CBOEHHSI 00Pa30BaTEIbLHOI MPOrpaMMbl

B pesynbrare ocBoerust OITOII 6akanaBpuara 00ydaromuics TOMKECH OBIAACTh CICAYIONIMMH KOMIIETCHIIHIMHA
1 MHAUKATOpaMH1 JOCTHIKCHUS KOMHCTCHHHﬁZ
HaumenoBanue
kareropuu (rpymmsi) YK
Paspabotka n peaymsanus | YK-2 Crnocoben onpenemsits kpyr | YK-2.1 Onpenensier kpyr 3a1a4 B paMKax [TOCTaBJICHHON IIEJH, OpeeiseT

Konx u HaumenoBanne YK Kon u HanmeHoBaHue HHIUKATOpa AocTxReHHsS YK

TIPOEKTOB 3a/1a4 B paMKax [OCTaBICHHOMH CBSI3H MKy HUMH U 0XKHIAeMbIe Pe3yIbTaThl HX PEIICHUS.

IIeJIU U BBEIOUPATh ONTHMANIbHbIE YK-2.2 B paMkax MoCcTaBICHHBIX 33/1a4 OHPEAEIIeT HMEIOIIHECs PECypChl U
CIIOCOOBI MIX PeIIeHHs, HCXOS U3 OrpaHHYEHHs], ISHCTBYIONIHE PABOBIE HOPMEL.

JIEUCTBYIOLIUX MTPABOBBIX HOPM, YK-2.3 Ilnanupyer peanu3anuio 3a1ad B 30HE CBOCH OTBETCTBEHHOCTH C
UMEIOMINXCS PECYPCOB U y4ETOM UMEIOLIUXCSI PECYpCOB U OTpaHUUEHHUH, NEHCTBYIONIIMX HPaBOBBIX
OrpaHHYEHHI HOPM.

I'paxknanckas nmo3umus YK-11 CriocobeH ocyniecTBIsATh YK-11.1 AHanuzupyer AeiCTBYIOIINE TPaBOBbIE HOPMBI, 00ECIIEYHBAIOIIHIE
COLMANIbHOE B3aUMOJIEHCTBHE U IPOTUBOACHCTBUE KOPPYNIMH B HPO(GECCHOHANBHON  JEATENbHOCTH,
peam30BEIBATE CBOIO POITb B CII0CcO0BI TPO(MIAKTHKH KOPPYIILIIHA H OTBETCTBEHHOCTH 32 KOPPYIIIHOHHEIE
KOMaHie IPaBOHAPYIICHHUS.

VYK-11.2 ®opmynupyer rpaxxIaHCKyIO TTO3UIHIO HETEPITHMOTO OTHOIICHUS K
KOPPYIIIMOHHOMY TOBEACHHIO.

YK-11.3 Cobiroaer npasuia 0OIECTBEHHOTO B3aHMOJICHCTBYS HAa OCHOBE
HETEpPIIUMOr0 OTHOIICHHS K KOPPYIIIHH.

YK-11.4 Opranu3syer cBO Npo(ecCHOHATBHYIO JEATENBHOCT, HCKIIOYast
T00BIE KOPPYIIIIMOHHEIE TIPOSIBICHNUSL.

Ananranus k | OINK-3 Ciocoben oCymIecTBISITh OIIK-3.1 3maer 3akonomarenscTBO Poccuiickoit Denmeparmu B 001acTH
MIPOU3BOICTBEHHBIM PO EeCCHOHANBHYIO OKOHOMUKH ¥ CIIOCOOSH OCYIIECTBIISITH CBOIO  IPO(ECCHOHATBHYIO
YCIIOBUSIM NIESITETbHOCTD C Y4E€TOM NIeSITEIbHOCTh B PaMKax JIEHCTBYIOIETO 3aKOHOJATENILCTBA.
3aKOHOIaTensCcTBa Poccuiickoit
deniepaluy, B TOM 4uCiE B OIIK-3.3 3naer 3akoHomarenscTBO Poccuiickoit ®denepanuy B 001acTH
00J1aCTH PKOHOMHUKH U DKOJIOTHH. TPYAOBOT'O IIpaBa H crocobeH OCYLICCTBJIAATH CBOIO HpO(l]eCCI/IOHaJ'ILHyIO

JISSITENIbHOCT B PaMKax JISHCTBYIONIETO 3aKOHOIATENILCTBA.

B pe3yibTare C(i)OpMI/IpOBaHHOCTI/I KOMIETCHINHU CTYACHT JOJIKCH:



3HaTh:

- IeHicTByIOLIee 3aKOHOATEIbCTBO U IIPAaBOBBIC HOPMBI, PETYJIUPYIOLINE NPOYEeCCHOHATBHYIO NesSTeIbHOCTS;

- IPaBOBbIE OCHOBBI IIPHHATHUS YIPABICHIECKOTO PEIICHHS;

- JeHCTBYIOIIME IIPaBOBBIE HOPMBI, oOecrednBaromme OOpr0y ¢ KOppymmuedl B PasTHYHBIX OO0JIACTSIX
KHU3HEICATSIbHOCTH;

- c110co0bI (HOPMHUPOBAHUS HETEPIIUMOTO OTHOIICHHUS K KOPPYIILIHOHHOMY ITOBE/ICHUIO;

- CYLIHOCTh KOPPYIIMOHHOTO TOBEACHHS W €ro B3aUMOCBS3b C COLMAIBHBIMHM, JKOHOMHYECKHMH,
MOJUTHYECKUMH U UHBIMH YCIIOBHSIMU;

- CHCTEMY Mep, HallpaBJICHHBIX Ha NMPEAO0TBPALICHUE KOPPYIILIUOHHOTO MOBEICHHS;

- OCHOBBI OPTaHM3aI[IOHHO-YTIPABIEHYECKUX PEIICHUI B IPO(ecCHOHANBHO eI TeIbHOCTH.

Ymersn:

- OCYIIECTBIIATH PELICHHE NPO(ecCHOHANBHBIX 3a/1a9 Ha OCHOBE IIPUHIIMIIOB ¥ HOPM IIPaBa;

- BBIOMpATh ONTHUMAIBHBIE CIIOCOOBI PELICHUS 3a7ad, UCXO M3 JICHCTBYIOIINX MPAaBOBBIX HOPM, HMEIOLIUXCS
PECYPCOB U OTpaHUUYEHUH;

- 7aBaTb OICHKY KOPPYIIMOHHOMY TIOBEJCHHIO M TPUMEHATh HAa TPAKTUKE AHTUKOPPYMIHOHHOE
3aKOHOZATEIbCTBO;

- IUITAHUPOBATh, OPraHU30BBIBATh U IIPOBOJUTH MEPOIPHATHS, 0OecreyrBaroye GOpMUPOBAHIE TPAKIAHCKOH
MO3ULIMHU U IPEJOTBPALICHNE KOPPYILUU B COLIUYME;

- BBIBJIATH pPa3iM4HbIC INPOSBICHUS KOPPYIIMOHHOI'O TIOBEJCHUS, TI'PaMOTHO HX KBaJIM(HUIUPOBATH,
pean30BBIBATE AHTUKOPPYIIIHOHHYIO ITOJTUTHKY;

- OCYIIECTBJISITH MPO(ECCHOHANBHYIO AEATEIBHOCTh Ha OCHOBE HETEPIIUMOTO OTHOLICHUSI K KOPPYIIIMOHHOMY
MIOBEJICHHUIO;

- HaXOIUTh OPTraHM3aLHOHHO-YIPABICHYECKHE PEUICHUS B IMPO(ECCHOHATBHOM NESATENbHOCTH W HECTH 338 HUX
OTBETCTBEHHOCTD.

Baagern:

- HaBBIKAMH TPUMCHCHHS HOPMATHUBHON 0a3pl W peIIeHHs 3agad B oO0NacTH W30paHHBIX BHIIOB
poQeCcCHOHANBHON NesITeIbHOCTH;

- CIIOCOOHOCTHIO MMPOEKTUPOBATH pElICHHE KOHKPETHON 3a7]aui Ha OCHOBE HOPMATHBHBIX MPABOBBIX AKTOB;

- HaBBIKAMH NPUMEHEHHUS Ha MPAKTHKE aHTUKOPPYIIIMOHHOTO 3aKOHOJATENLCTBA M MPABOBOH KBanu(pHUKanuei
KOPPYIILIMOHHOI'O II0BEICHUS;

- HAaBBIKaMH q)OpMI/IpOBaHI/Iﬂ HeTepHI/IMOFO OTHOLICHUA K KOppyHHI/IOHHOMy IIOBCACHHUIO,

- HABBIKaMH B38.I/IMO}1€I7[CTBI/I}I B O6HICCTBC Ha OCHOBC HeTepHI/IMOI‘O OTHOULICHUS K KOppyHHI/II/I;

- HAaBBIKAMH BBISABIICHHS MTPU3HAKOB KOPPYIIIMOHHOTO MTOBEICHHS U €T0 TIPECCUCHIS,

- HaBBIKAMH TPUHATHS OPTaHMU3AIMOHHO-YIPABICHUYECKUX PEIICHHH B MPO(ecCHOHAIEHOW AEATEIHHOCTH B
TOYHOM COOTBETCTBHH C 3aKOHOM.

AHHOTALUA
padoueii nporpaMMbl JUCHHIIMHBI
OCHOBBI PKOHOMUKH U YIIPABIECHHsI MPOU3BOJICTBOM

1. O6uras TpynoemkocTh (3.€./ uac): 3/108.

2. MecTO TUCHUILUINHBI B CTPYKTYpe 00pa30BaTe/bHOM MPOorpaMmbl

JucnuruimHa peanu3yercs B pamkax o0si3aresnpHoi yactn OITOTI.

JucnumumHa 0a3upyeTcs Ha KypcaxX IHKIOB €CTECTBEHHOHAYYHBIX MucnuIuiaH: «Mcropusy, «Dumocodusy,
«IIpaBoBenenue», «Matemarukay, «THOCTpaHHBINA SA3BIK.

3. lleab U 3a1a4y U3y4YeHUs! I CUMIIJIMHbBI

Ienvio oceoenun Oucyuniunsl sisnsercs GOPMHUPOBAHUE Y CTYJCHTOB KOMIUIEKCA TEOPETUYECKHX 3HAHUHN U
MPaKTUYECKUX HABBIKOB O PEIICHHIO SKOHOMUYECKUX IPOOIIEM MPEATIPUATHS, CBA3aHHBIX C PECYPCHBIM OOecreueHIeM
1 3 (peKTHBHOCTHIO IPOU3BOICTBA.

3aoauu oucyuniunwl:

- IpuoOpeTeHne 3HAHWH O NMPHHIMIAX W METO/AAX YIPABIICHHUS PECYpPCHBIM MOTEHIUAJIOM XO3SHCTBYIOIINX
CyOBEKTOB;

- (opMHpOBaHHE W Pa3BUTHE YMEHWH MPOBEIEHHUS PacueTOB dKOHOMHUYECKHUX W COIHMAIHHO-IKOHOMHYECKHX
MoKa3aTesel, XapaKTepU3yIOIINX AeATEeIbHOCTh X03IMCTBYIONTNX CYyOBEKTOB;

- mpuobpereHne u (HOpPMHUPOBAHHWE HABHIKOB HAa OCHOBE THIIOBBIX METOIWK M JIEHCTBYIOMIEH HOPMAaTHBHO-
NpaBOBOW 0a3bl PACCUUTHIBATH IKOHOMHYECKHE U COIHAJIbHO-D)KOHOMHUYECKHX IIOKa3aTelH, XapaKTepH3YIOIIne
ACATCIBbHOCTD XOSﬂﬁCTByIOIHPIX Cy6’beKTOB, AHAJIU3UPOBATH PE3YJILTATHI paCUE€TOB U 000CHOBATH TOJTYYCHHBIE BBIBO/IbI.

4. Conep:xanue TUCIUNIHHBI

No HaunmenoBanu
paz- | e pasnena Copepxanue pazzena
JeNna | JUCIUILIMHEI




IIpeamer,

IlonsTe H>KOHOMHKHU npeanpuiaTuds U MHKPO3IKOHOMHKH, HX MECTO B CHUCTEMC

1 CoJIeprKaHue W | DKOHOMHUYECKUX HayK. OOBEKT M3y4eHHs, 3HAUEHHE U COJIEpXKaHNE TUCLUILIMHBL. 3a1aqu
3aJa4n Kypca 1 METOROJIOTHS Kypca.
I CTtpyKkTypa HaIMOHAIbHOW 3KOHOMHKH: C(Ephl, CEKTOpa, KOMIUIEKCHI, OTpPAaCIIH.
2 OCHOBHOE  3BEHO IMonsTre mnpennpusTHs, €ro INENH, OCHOBHBIE CI)yHE(I_lI/II/I W BHABI JICATENBHOCTH.
SKOHOMUKH [MpeanmpusTie W TPEANPUHUMATEIBCTBO B PBIHOYHOW cpene. THNBI TPeInpHUsTHIL.
Opraan3alnOHHO-TIPAaBOBBIE (POPMBI IPENNPUATHHA U HX 00beAMHEHHH.
[IpowsBoacTBEHHAs CTPYKTypa Tpeanpuatus u (opmupyromue ee (aKTOpHL.
e XapakTepUCTHKa OCHOBHOTO, BCIIOMOTATEIbHOTO, OOCIY)KMBAIOIIETO ¥ MOOOYHOTO
;1 4 | TIPOH3BOJICTB. HOHV;[THe Iexa, ydJacTka, pabodero Mecra: WX BHABl M Ha3HAdYCHHE.
3 ST I [Tpou3BoACTBEHHBIH TIpoliecC, €ro CTPYKTypa M TIPUHIINIIEL OPraHH3aLHL. [Monsitne
- NMPOU3BOJICTBCHHOTO  LMKJIA M €rO  COCTABHBIX  HaCTCH. Tumel  IPOMBIIUIEHHOTO
e MIPOM3BOJICTBA: EIUHUYHOE, CepuiiHoe, MaccoBoe. OpraHuzanys NPOU3BOJCTBEHHOTO
npouecca. [IpowsBoacTBeHHas MHGpPAcTpykTypa npennpusitus. OpraHu3aloHHAs
CTPYKTypa ylpaBieHus npeanpusitueM. THIBI ynpaBlIeHYeCKUX CTPYKTYP.
YcraBHO# KanmuTan ¥ MMyHIecTBO mpeanpusituid. CyIIHOCTh M 3HAYEHHUE OCHOBHBIX
¢oHIOB, WX KIacCCUPUKAIMA U CTPYKTypa. MeETOAbl OICHKH OCHOBHBIX (DOHIOB.
e e Om3nyecKnii 1 MOPaJIbHBIN W3HOC OCHOBHBIX (POHIOB. AMOPTH3AIsI OCHOBHBIX (DOHJIOB.
4 e —— Hopmpr amoptuzamum, WX poib M MeToguKka pa3pabotkd. CHocoOBl HAYMCICHHS
aMOpPTU3alMOHHBIX OTUMCIICHUW: JIMHEWHBIM, yMeHbluaroumerocs ocratka. I[loHsatue
YCKOPEHHOH aMOpTH3alui. AMOPTH3AIMOHHBINA (POHJI, €0 Ha3HAYCHNE W MCIIOIb30BaHME. .
[MokazaTtenu 3 peKTUBHOCTH U IyTH YIIyUIICHHS HCIOIB30BaHUS OCHOBHBIX (DOHJIOB.
QS OKOHOMHUYECKast CYIIHOCTh, COCTAB, KIACCH(HUKAINSI U CTPYKTYpa 0OOPOTHBIX CPEACTB.
5 e — HopmupoBanue o00opoTHBIX cpeacTB. McTounuku (opMupoBaHHs OOOPOTHBIX CPEICTB.
T Kpyroo0opot u mokasaTeiad KCIOIb30BaHUS 000POTHBIX cpeacTB. CrocoObl yCKOpEHUs
000payrBaeMOCTH 00OPOTHBIX CPeCTB. MeTO/bl OLIEHKH IPOU3BOJICTBEHHBIX 3aI1aCOB.

[onsiTve mpodeccur, crenuanbHOCTH, KBaUduKamuu. Kanapel npennpuatus, ux
knaccuukanus u CTpykTypa. Ilokasarenu ¥ METOIbl U3MEPEHUs MPOU3BOAUTEIHLHOCTH

T gypome Tpyna. dakTopel pocTa NPOM3BOIUTENHLHOCTH Tpyna. CyIIHOCTh, 3HAYEHHUE W 3aJaqu
s 4 | HOPMHPOBaHHS TPy, Mertoasl HopMupoBaHus Tpyna. Knaccudukanus 3atpat pabodero
6 ST BpeMeHH. Bumsl HopM Tpyma um ux oOocHoBanme. OmpeneneHne MNOTPEOHOCTH
e —— npeanpusATHs B Kagpax. ['padukn cMeHHOCTH M MeTonmka ux pacuera. CocraBieHHe
PG Oamanca pabouero BPEMCHH. Mertonsl pacdyera YHCIEHHOCTH pabounx. Pacuer
YHUCJIIEHHOCTH PYKOBOJUTENEH, CIEHHAINCTOB W ciyXamux. CyIIHOCTh M IPHHIHIIBI
opraHuzaiy 3apabotHo# iaTel. TapudHast cuctema omnatsl Tpyaa. GOpMBI U CHCTEMBI

oriatel Tpyaa. Pacuer ¢oHzaa omiatel Tpyaa.

OKoHOMHUYECKast U (YHKIMOHANbHAs CTPATEruu MPEANpPHATHS, UX TUOBI U (aKTOPHI
BeiOOpa.  Teopusi  ONTUMAIBHOTO  0O0BEMa  BBIMycKa  NpoAyKmuu.  [loHsTHE
MIPOM3BOJICTBEHHON MOIIHOCTH NPEANpPUSITHS M METOJHMKa €€ pacueTa M IOoKa3aTenu

IIpou3BOACTBEHHA | UCHOJB30BaHUS IPOU3BOACTBEHHONM MOILNHOCTH. B3auMOCBS3b NPOU3BOACTBEHHOM
7 s IporpaMma M | IporpamMmbl U IPOU3BOACTBEHHON MOINHOCTH. IIoHSATHE IPOM3BOACTBEHHON NPOrPAMMBbI
MOIIHOCTh NpeanpusaTHs W ee Ha3HadeHue. VIcxonmuele  marepuansl  uid  pa3paboTKH
NpeANPUATHS NIPOM3BOJCTBEHHON  mporpammbl.  CopepkaHHEe  NPOM3BOACTBEHHOH  IPOrpaMMBbI
NIPEATIPUSATHS, XapaKTEpUCTHKA ee pa3/esioB M mokazarened. OmpeneneHue BaJIOBOM,
TOBapHOW M pealu3yeMod MpoAyKUUH. AHalIW3 ToKa3aTelied MpPOU3BOJICTBEHHOM

IIPOTPaMMBI.

ITonsiTne 3aTpaT Ha MPOM3BOACTBO M M3/IEPXKEK MPOM3BOJICTBA B HAIICH M 3apyOexHON
npaktuke. CymHOCTh ce0eCTOMMOCTH M €€ poilb B CHCTEME IIoKasaresieii paboTh
npeanpustus. Kilaccngukanust 3arpaT Ha NPOW3BOJACTBO M pPEAM3alUI0 IPOAYKIHH.

W3 nepxku Krnaccudukanms 3atpaT o 3KOHOMHYECKHM DJIEMEHTaM M CTaThsiM KajbKyisinuu. Cmerta
8 NPOM3BOJICTBA M | 3aTpaT Ha NPOM3BOJCTBO, €€ Ha3HAaueHHWEe M MOpsIOK pas3paborku. Kambkyssiuuns
cebecTonMOCTh cebecTONMMOCTH MPOJYKINH, METOIBI ee cocTaBieHusd. Knaccudukanus 3aTpat mo posiu B
MMpOAYKIIUKN MPOU3BOACTBEHHOM IIPOLECCEC. OCHOBHBLIC W HAKJIAIHBIC. HpHMI)Ie 1 KOCBCHHBIC 3aTpaThl.
PacnipeneneHne KOCBEHHBIX 3aTpar Ha CeOECTOMMOCTH OT/ENbHBIX BHJIOB HPOIYKIHH.
[ocTosiHHBIE, TIEpEeMEHHBIE W BaJIOBBIE M3JEPIKKH, XapakTep WX B3aUMOCBS3H. AHaIN3
BJIMSHHUS TEXHHUKO - 9KOHOMHUYECKHX (DaKTOPOB Ha ce0ECTOMMOCTh  TPOIYKIHH.
e BanoBblit 1oxox (BeIpydKa) OT peasiM3anny NpoayKIuu (pador, ygnyr), €rO CYIHOCTb U
" N 3HaueHHe. MeTobl pacueTa BBIPYUIKH IS COCTaBICHU (hMHAHCOBOM OTYETHOCTHU W LieJeH
9 —— HaJIOTOO0JIOKEHUS: 110 CPOKaM OIUIATHl OTIPYKEHHOM MPOAYKIMHU M MO CPOKaM OTIPY3KH
eSTENBHOCTH npoxykuuu. [TpnObuts, ee cymHocTh M GpopMUpoBaHKe. Buabl npuObUIM: OT peann3anuu
o —— NIPOJXYKIMH, HajorooOyaraeMasi, uyucras. PacmpeneneHne M HCIHOJIB30BaHUE INPHOBUIN
npeanpusTus. IIoHATHE 1 TOKa3aTenn peHTadeIbHOCTH PabOThI MPEIPHUSITHS.
Ilenbt 51 CymHocTh M (DYHKIMM II€HBl KaK SKOHOMHYECKOW Kareropuu. CHucTemMa ILeH W WX
10 | ueHooOpa3zoBanme | kinaccuduxanus. DakTOpbl, BIUAIOIIME HA YPOBEHb IIeH. MeTonsl 1eHO00pa3oBaHusl.

Ha NpeJIpUITUN

HeHOBaﬂ TIOJIMTUKA NPEANIPUATHAA HA pa3JIMYHbIX PBIHKaX. BI/I}IBI ICHOBBIX CTpaTeFI/Iﬁ H UXx




peanm3anys.
[TonsiTve MHHOBAaUMWI W MX POJIb B Pa3BUTHU NpeanpuaTus. TexHuueckas u MPOEKTHO-
TEXHOJIOTMYECKas TOArOTOBKAa MPOM3BOJICTBA: JTallbl, CUCTEMa cTaHaapToB. IloaroToBka n
VHHOBanMOHHAS U | CTPYKTypa IMpOEKTa HOBOBBeAeHMH. CyIIHOCTb, KIacCH(UKALUS, CTPYKTYpa M 3HAUCHHUE
1] | VHBECTHIMOHHAS | KaNMTalbHBIX BroXeHMH. McToyHMKM W MeToApl HMHBECTHpOBaHUWS. [lmaHmpoBaHme
MOJINTHKA MHBECTHLUH Ha npeanpustun. OneHka 3()(eKTHBHOCTH MHBECTHIIMOHHBIX IPOEKTOB. YUET
HPEeATPUATHS nH(IIIME B pacyeTaXx S3KOHOMHYECKOTO 0OOCHOBAaHMS WHBECTHLIMOHHBIX IPOEKTOB. YHUET
(dakTopa BpEeMEHH B OICHKE 3aTpaT M OyXymmux [goxomoB. HampasineHuss u myTu
MOBBIIICHUS 3 PEKTUBHOCTH KallUTAIbHBIX BIO)KEHHH.
[InanupoBanue
OBSHCTBCHHOI [MpuHOMOBI W MeTONbl IUTAHUPOBAaHMS. Buabl IUIAHOB, HMX XapakTepUCTHKa U
12 B3aUMOCBsI3b. bU3Hec-11aH, ero posib U HazHayeHue. OCHOBHBIC pa3Jienbl OU3HEC-TIaHa U
JeSITEIILHOCTH
UX COJepiKaHUe.
HpeANPUSITHS
D¢ heKTHBHOCTD . N .
<OBSHCTBCHHOG [TokazaTenu OIIEHKM pe3yJIbTAaTOB TEKYIIEH IPOU3BOJCTBEHHOW, KOMMEPYECKOH |
13 eSTENBHOCTH (¢uHAHCOBOM BHAOB JesATeNbHOCTH. CyIIHOCTB, KpUTEpHU (PUHAHCOBOTO COCTOSHHMS
NIPEATIPUATHS ¥ TIOKa3aTeH ero Xapakrepusytommue. OeHKa cocTosHus OanaHca.
HpEeANPUATHS
IIpunsitue . o
Teopus npusATHA penieHud. Moaenn 1 METObI IPUHATHS PEIICHUH. YTIpaBIeHIecKas
14 | ympaBiieHIECKHUX
. nHpopmanus, cOop, aHaIHU3, XPAHCHHUE.
penIeHUH

5. llnanupyemble pe3yJibTaTbl 00y4eHHUs N0 JMCUUILIMHE, 00eclieYuBAOIIUE JOCTHKEHUE VIAHNUPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30oBaTeIbHOI NPOrpaMMbl

I/I3yqu1/Ie JAUCHUIUIMHBI HAITPABJICHO HA (I)OpMI/IPOBaHI/IG CJICAYIOHNX KOMHGTGHHHﬁZ

HaumenoBanue Kon wu  HaumeHOBaHue
KaTeropuu KOMIIETEHIIMH BBIMMyCKHUKA | VIHIUKATOPBI NOCTHIKEHUS] KOMIIETCHIHN
KOMIETeHIUH
YK-1 VK-1.1. Ananuszupyer  3amady, BeIeNsAE  e€  0a3oBbIC
Crioco0eH  OCymIeCTBIATh | cocTapisironue. OnpenenseT, MHTEPIPETUPYET U PAHKUPYET
C TIOMCK, KpUTHYECKMI | HH(pOpManuio, TpedyeMylo Ul pelIeHus IOCTaBICHHOH 3a1auu
K;;;;T;:ie " aHaIu3 H cunre3 | YK-1.2. OC}:ILIGCTBJ‘IHCT MOWCK HWH(POPMALIUU [UIS PEHICHUS
MBIILICHHE uHpOpMaLMK, TMPUMEHATH | MTOCTABICHHOH 3aJa4u¥ M0 PA3IMYHBIM THIIAM 3aIIPOCOB
cucteMHbli  mogxon and | YK-1.4. PaccmatpuBaeT W mpeaiaraeT BO3MOXHBIC BapUaHTBI
pemnieHust MOCTABJICHHBIX | pEIlCHUs] MOCTABICHHON 3aJa4M, OLCHHUBAs WX JOCTOMHCTBA U
3a1a4 HEJIOCTaTKU
YK-10.1. Tlonnmaer 0a30Bble NMPUHIUIBI (YHKIIHOHHPOBAHHUS
SKOHOMHKM ¥ OKOHOMHYECKOTO pa3BUTHs, LEeTd U (HOPMBI
YK-10. y4JacTHsi TOCYIapcTBa B 5KOHOMHKE
OKOHOMHUYECKas Cnocoben npuauMath | YK-10.2. TIpumenseTr MeToabl JIHMYHOTO SKOHOMHUYECKOTO U
KylIbTypa, B TOM | 0OOCHOBaHHBIE (DMHAHCOBOTO IUIAHMPOBAHMS JUISL JOCTH)KEHHMS TEKYIIUX WU
yuciie (UHAHCOBAsi | IKOHOMHYECKHE PELICHUS B | JIOJTOCPOYHBIX (DMHAHCOBBIX LieJiei
IPaMOTHOCTh Pa3IUYIHBIX obnactax | YK-10.3. Ucmonmb3yeT  (UHAHCOBBIE HHCTPYMEHTBI  JUIS
KU3HEACATEIBHOCTH yIpaBJeHUs JIMYHBIMU (PUHAHCAMHU W MPUHSITHS 000CHOBAHHBIX
9KOHOMHYECKHX  peIIeHHI B pa3iMyYHBIX obnacTax
KHM3HE/IES TEIIbHOCTH
OIIK-3 OIIK-3.1 3naer 3akoHOoxarenbcTBO Poccuiickoit dexepanyu B
CriocobeH  OCYIIECTBIATH | 00JaCTH SKOHOMUKHM M CIIOCOOEH  OCYIIECTBISATH  CBOIO
Aarrars « npodeccroHabHYI0 npodeccHoHANBHYIO eI TEIbHOCTh B paMKaxX 3aKOHOJIATENIbCTBA
JIeITeNIBHOCTE € Y4eTOM
MPOU3BOJICTBEHHBIM
YCIOBUAM 3aKOHOJATEILCTBA
Poccuiickoit denepaunu, B
TOM 4Yucie B obyactu
9KOHOMHKH U 9KOJIOTHU

B pesynbrare chopMUpPOBaHHOCTH KOMIIETEHITMH CTYICHT JOJDKEH:

3namep:

- METOJIBI ¥ IPHEMBI TONCKA HH(DOPMAIIH IJIs pEIIeHus TOCTaBICHHON 3a1a4H;
- IPUHLUIIBI H METOABI YIPABJICHUS PECYPCHBIM MTOTEHITHAIOM XO3SHCTBYIOIINX CyOBEKTOB;
- IPUPOY IKOHOMHYIECKHX IPOLIECCOB PEATBHBIX XO35HICTBEHHBIX CyOHEKTOB.

Ymemsn:

- OTpeneNsITh, WHTEPIPETHPOBATh M PAHXHPOBATH MHAOOPMAIHIO, TPeOyeMylo ISl PelIeHHs OCTaBICHHOM

3a]a4m;




- IPABUJILHO MOCTaBUTh, MATEMAaTHYECKHA I'PAMOTHO OIKCATh U PEIINTh KOHKPETHYIO 3a/1ady B pacCMaTpUBAEMOi
obiacru;

- IPUMEHATh MOJEIM U 3aKOHbI SKOHOMHUYECKOW TEOPHH IJISl PEIICHHS MPUKJIAAHBIX 3a/1a4 IKOHOMHUYECKOM
HaIpaBJIEHHOCTH.

Bnaoemo:

- HaBBIKAMH [IPUMEHEHUS CUCTEMHOIO [TOAX0/1A AJIsl PEIUECHUS IOCTaBICHHOH 3a1a4u;

- HaBBIKAMH BBIOOpa ONTHMAIBHOTO DPEHICHHWS IOCTABICHHBIX 3aJad C YYETOM HMEIOMIUXCS PECYpcoB W

OrpaHUYEeHUl;

- HaBBIKAMH AaHaJM3a OCHOBHBIX MPOOJEM 3KOHOMHUKH XO3SHCTBYIONIETO CYOBEKTa U COCTAaBJICHUS

000CHOBaHHBIX PEKOMECHIAINH 110 YIYYIICHUIO €0 eI TCIbHOCTH.

AHHOTALUSI
padoyeii mporpaMMsbl TUCHUIIHMHBI
MaremMaTuka

1. O61mas Tpya0eMKoCTh (3.6./ 4ac): 12/432.
2. MecTO TUCHMILTUHBI B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMsI
Juconmmaa 51.0.10 - MaTtemaTika oTHOCHTCS K 00s13aTenbHOI yactu 6noka b1. Jucnumimaa n3yyaercs Ha |
Kypce B 1 u2 cemecTpax.
JIJis yCenrHoro OCBOCHHUS TUCIMILTHHBI HEOOXOJUMBI KOMITETCHIINU, COPMHUPOBAHHBIC MPU H3YUCHUU anreOpEl,
TCOMETPHH, JIEMEHTAPHBIX PYHKIU 1 npaBmi AudHepeHIUPOBaHUS B 00bEME IKOIBHOU IPOTPAMMBIL.

W3yueHne MaTeMaTHKH CIHOCOOCTBYET YCIICIIHOMY OCBOCHHIO BCETO KOMIUICKCA TEXHHYECKHX M CIICIHAIbHBIX
JUCUMIUIMH 00pa3oBaTelbHOW MporpamMmbl. JlaHHas IUCUMIUIMHA SIBJISETCS MPEALISCTBYIOMIEH s CIeqyIounii
JUCUMILIMH: KypcOB (PM3MKH, XMMHH, 8 TAK)K€ JUCHUIUIMH XUMHKO-TEXHOJOTHYECKOTO HANpaBIICHUS: OpraHHYecKas
XMMMsl, HEOpPraHU4YecKast XUMUsL, U T. II.

3. Hesn 1 32724 N3y4eHUs TUCIUIIITHHBI
Ilenbto OCBOCHUS AMCIUILIMHBI SBISCTCS (DOPMUPOBAHHE OOYYAIOIIMMHUCS CHUCTEMBI 3HAHUN 00 OCHOBHBIX
TIOJIOXKCHUAX U TeOpeMax JIMHEHHOM ainreOpsl, MAaTEeMaTHIECKOTO aHAIN3a, TEOpUH TU(PEepeHITNaTbHOBIX YpaBHCHUN
OcHoBHOM 3a7jauell U3y4EHUs JUCLIUIIUHBL:
- (opMHIpOBaHUE IEMEHTOB MPO(PecCHOHATFHON KOMICTEHTHOCTH CTYICHTA ITyTEM MPUBUTHS HABEIKOB COBPEMEHHBIX
BHIOB MaTEMAaTHYECKOr0 MBIIIIEHNS,
- IPUBUTHE HABBIKOB HCIOIB30BaHUS MAaTEMaTHYCCKHMX METOJOB M OCHOB MAaTEMAaTHYCCKOTO MOJICITHUPOBAHUS B
NIPaKTUYECKOU ACSITEIbHOCTH.
4. Conep:xanue TUCHUNIHHBI

HaumenoBanu
e pa3aena Coaep:xkanue pazesa
JTHCIHMIIIMHBI

Ne
pasaen
a

Omnpepenuren MW UX CBoiicTBa. MMHOpPHI M anreOpanyecKkue JOMOTHEHHUS.
Teopema paznoxenns. PemeHne cucteM JIHHEHHBIX alreOpandeckux ypaBHEHUH
o metoy Kpamepa. Matpumpl, neiictus ¢ HUMU. [loHsITHE 00paTHOH MaTPHIIBL.
Pemenne MaTpWYHBIX ypaBHEHHWH C TIOMOINBIO OOpaTHOW Marpumbl. Panr
MaTpuipsl. Teopema o paHre. Breuncnenuwe panra MaTpuusl. Pemienue cucrtem
JUHEWHBIX YypaBHeHMH MeTonoM [aycca. COBMECTHOCTh CHCTEM JIMHEWHBIX
ypaBHeHMi. OnHOpoAHas M HEOZHOpoAHAs cucteMbl. Teopema Kponexepa-
Kamnennn. @ynnameHTanbpHas cucTeMa pereHHH.

JluneitHas anrebpa

Meton koopaunat. Koopannatsel BexTopa. JInHelHbIe nmpocTpaHcTBa. JInHelHas
3aBUCHMOCTh M HE3aBHCHUMOCTH CHUCTEMBI BEKTOpPOB. PasmepHocTh M 06aznc
JIMHEIHOTO npocTpaHcTBa. [Ipeobpa3oBanne KOOPIUHAT IIPH NEPEXOAE K HOBOMY
6aszucy. EBrxummoBsl mpocrpaHcTBa. OpTOrOHANBHBIH W OPTOHOPMHPOBAHHBIH
6azuc.  Bekropnl. JluHeiiHble omepanuu Haj BekTopamu. Hanpasinstomue
KOCHHYCBl M JUIMHA BekTopa. CKalsipHOe NpOU3BEIEHHE BEKTOPOB M €ro
BeKTopHa;[ aﬂre6pa CBOICTBA. HHHHa BEKTOpa U YroJ MEXAy JABYyMsS BCKTOpaMH B KOOpIIPIHaTHOﬁ
dbopme. YcioBHE OPTOTOHAIBHOCTH JBYX BEKTOPOB. MEXaHUYECKHH CMBICIT
CKaJSIDHOTO IIPOU3BElEHUs. BEKTOpHOE Ipou3BEeNEHUE JIBYX BEKTOPOB, €ro
CBOMCTBA. YCIOBHME KOJUIMHEAPHOCTU IBYX BEKTOPOB. ['eOMeTpUuUECKUil CMBICI
omnpeAenuTens BToporo mnopsaka. IIpocreiimye NpuiIoKeHHS BEKTOPHOIO
MIPOU3BEICHUS B Hayke M TexHHKe. CMeImaHHOe MPOU3BEICHHE TPEX BEKTOPOB.
l'eomeTpuuecknii CMBICI — OHpeAeNuTens TpeTbero mnopsaxa. JIuHelHsle
OIlepaTopsl M AEHCTBUS ¢ HUMH. Martpuia juHeiHoro oneparopa. CoOcTBeHHbIE
YHCIa ¥ COOCTBEHHBIE 3HAYEHHS JINHEHHOTO OIepaTopa.




AHanutHueckas
TEOMETPHSL.

YpaBHeHUs JIMHUI Ha TUIOCKOCTH. Pa3nuvHbie (OpPMBI ypaBHCHHS NPSAMOU Ha
IJIOCKOCTH. YTOJI MEXAYy MNpsSMbIMH. PaccTosiHe OT TOYKH [0 NPSIMOiA.
VpaBHeHHSI IUIOCKOCTH M MNPSAMOA B TPOCTPAHCTBE. YTOJI  MEXIY
IJTIOCKOCTSAMU. YTOJI MEXIY NPSMBIMH. YTOJ MEXAY MNPSAMOW U TUIOCKOCTHIO.
PaccTosiHEe OT TOUYKM O TIOCKOCTH. KpuBBRIE BTOPOTO HOpSIIKa: OKPY>KHOCTB,
s, runepbona, mapabdorna

KpuBble BTOpOro mopsjaka: OKPYXKHOCTh, JJUIMIIC, THIepOoyia, mapaboia, uX
reoMeTpUUeCcKHUe CBOICTBA U YPaBHEHHUS.

ITonsipHpie KOOpAMHATHI Ha MIOCKOCTH. KpuBble B MOJSPHBIX  KOOPAMHATAX.
Kpagpatuuneie Qopmbel. Martpumna kBagpatuunoin  Qopmbl. [IpuBencHue
KBaJ[paTUIHOU (POPMBI K KAHOHUYECKOMY BUJTY.

DIEMEHTHI TCOpUU
MHOXCCTB

MmuoxectBa. OcHOBHBEIE ompeneneHus u npuMmepsl. OtobpakeHue (QyHKIUS).
BsaumHO opHO3HauHOe oTOOpakeHwe. Cymepnos3uuus. PaBHOMOIIHOCTB
MHOXecTB. KOHeuHble W CUeTHble MHOXeCTBAa. YaCTHYHO YNOPSIOYCHHBIC
MHOXecTBa. JIMHEHHO yNopsiIOYeHHbIE MHOXECTBA. TOYHAs BEPXHSSI M HUDKHSIS
rpand  noaMHoxectBa. Omepanuum Hajg — MHOXKecTBaMHM  (0OBeIMHEHHE,
nepecedeHre, pa3HoCTh, CHMMETPHYECKasl pa3HOCTh, IIPOU3BEICHHE MHOXECTB,
MHOKECTBO ITOJIMHOKECTB)

BBenenue B
MaTeMaTHYEeCKAN
aHanu3

DJIeMEeHTBl MaTeMaTHYeCKOil JIOTHMKH: HEOOXOAMMOE M JIOCTaTOYHOE YCIIOBUSL.
Ilpsmast m oOparHas TteopeMbl. CHMBOIBI MaTEeMaTHYECKOW JIOTHKH, WX
ucrons3oBaHue. buHom HploroHa. ®OpMynBl COKPAIIEHHOTO YMHOXKEHHS.
MHoxecTBO BemiecTBeHHbIX uncen. Pynkmusa. OOmacTb ee  ompeneseHHs.
Cnoco6s1 3aganus. OCHOBHBIE dJIEMEHTapHBIC (DYHKIIMH, X CBOMCTBA M rpaduku.
CnoxHble 1 oOpaTHble QYHKIMHU, UX rpaduku. Kiace snemeHTapHBIX (QyHKUMIL.
Ipenen ¢dynkiuu B Touke. I[lpemen ¢yHkimu B OeckoHeuHoctu. IIpermerns
MOHOTOHHBIX (pyHKuui. CBoWcTBa npenenoB. beckoHeuHo Maible 1 GECKOHEYHO
Oonpivie B TOuke (YHKIMH, WX CBoicTBa. CpaBHEHHE OCCKOHECYHO MAIbIX.
OKBUBAJICHTHBIE OECKOHEYHO Mauible. [IpuMeHeHHe 3KBHBaJICHTHBIX OECKOHEYHO
MaJlbIX K PacKphITHIO HeompeaereHHocTeil. HenpepblBHOCTh (YHKIMH B TOUKe.
HenpepsIBHOCTE OCHOBHBIX 3JIEMEHTapHBIX (DyHKIUH. CBOWCTBA HENPEPHIBHBIX
¢ynkmuii.  Kmaccupumkammss — todek  paspeiBa.  llomartme  QyHKUmy,
muddepernupyemMoii B Touke, audpdepeHnuan GpyHKIUA U ero reOMeTpUIecKui
cmbica. [IpomsBomHast (yHKIMH, €€ CMBICI B pasJIMUHBIX 3agadax. [IpaBmia
HaxXOXJICHHUS TPOM3BOAHOM u nuddepennmana. I[IpomsBomgHas cIoXHOH U
oOpaTHOU ¢byHKIMH. VHBapuaHTHOCTH (bopMEI muddepennmnana.
HuddepenunpoBanne GyHKIUH, 3aXaHHBIX NapameTpuuecku. IIpomsBogHbIe U
nuddepeHnransl BHICIINX MOpsAAKOB. Touku skcrpemyma ¢yHkiuu. Teopema
®epma. Teopemsl Pomnst, Jlarpamxka, Komm, wux mnpumenenue. I[IpaBuio
Jlonurans. ®opmyna Teinmopa. Pax Maxknopena. Ilpumenenne GopMysst
Teiinopa B BBIYUCIUTEIBHOW MaTeMaTHKE. YCJIOBHS MOHOTOHHOCTH (DYHKITHH.
OkcTpeMyMbl  (YHKIMH, HeoOXoquMoe ycioBue. JlOCTaTOUHBIE —YCIIOBHSL.
OtbickaHne  HaWOONBIIEr0o W HAaWMMEHBUIET0  3HAUYCHWH  (QYHKIHH,
maddepennmpyemoii Ha oTtpeske. MccienoBanue BBITYKIOCTH (QYHKIHU. Touku
neperuda. Acumnrorsl GyHkuunil. [ToHATHE 00 aCHMNITOTHYECKOM DPa3I0KEHHH.
OOmas cxema nuccneoBaHus GYHKIMH U IOCTPOSHHUS ee TpaduKa.

O yHKINU
HECKOIBKHX
MIEPEMEHHBIX

OYHKIMKM HECKOJILKUX MepeMeHHbIX. O0macTs onpenenenus. [Ipeaen GpyHkmm.
HemnpepbsiBHOCTE. HekoTopble NOHATUS TONOJAOTMU. YacTHbIE IPOU3BOIHBIE.
[onuelii  muddepenman, ero cBi3b C  YaCTHBIMH  HPOU3BOJHBIMH.
WuBapuantHOCTh (opMBI mosiHOTO Anddepeniuana. KacarenbHas MIOCKOCTh
HOpMaJIb K MOBEPXHOCTH. ['eomerpuueckuii cMbica nosnHoro auddepenumana.
YacTHble TPOM3BOAHBIE M IMOJHBIE AU GEpeHINanbl  BBICIINX IOPSIKOB.
@®opmyna Teinopa. OKcTpeMyMbl (QYHKIMM  HECKOJBKHX  IEPEMEHHBIX.
Heob6xoanmoe ycnoBue skcTpeMyMa. JlocTaTouHble yCIoBHsI 9KCTpEMyMa.

WnTterpansHoe
HCUHUCIIEHUE

3amauu, MOpUBOAALINE K TMOHATUIO MHTErpaga. Teopema CyIIECTBOBAHUS
ompenieleHHOro MHTerpayia. CBOWCTBa ONpEAETICHHOTO HMHTerpaia. Teopema o
cpeaHeM 3HAYEHUH WHTErpa’a. dopmyna HeroTona-JleiiGHuma.
Heomnpenenennslii mHTETpa, ero cBOHCTBA. Tabnuiia onpeaeeHHbIX HHTETPAIOB.
OCHOBHBIE METO/bI HHTETPUPOBAHUS (3aMEHa IePEeMEHHON, HHTETPHUPOBAHKE TIO
4acTsAM, peKyppeHTHBIEe (opMyisl). MHTErpupoBaHHE pPAlMOHANBHBIX APOOEi.
WuTerpupoBaHie HEKOTOPBIX HPPAIMOHAIBHBIX M TPAHCICHJIECHTHBIX (QYHKITHIL.
3aMeHa NepEeMEHHBIX U MHTETPUPOBAHKE M0 YaCTSIM B ONPENEICHHOM HHTErpale.




[TpunoxeHus: onpeieneHHOro HHTerpaia (BeYUCICHHE TUIoaael, 00beMOoB, TN
ayr). OmnpeneneHHblf  HWHTErpal B IONSIPHOM  CHCTEME  KOOpAMHAT.
Hecob6ctBennnie uaterpaisl | u Il pona. IIpu3Haku cXoIMMOCTH.

Juddepernunansa
BIC YPAaBHCHHS

OcHOBHBIE oOTpejiesieHns. 3ajadd, TnpuBoAsimre K auddepeHInanbHbIM
ypaBHeHIsIM. HaganpHble U kpaeBbie ycnoBus. 3amada Komm. Teopema ITukapa.
OpHOpomHBIE MTHMHEHHBIE TuddepeHIaIbHble ypaBHeHNs. [IoHsITHEe 0 THHEHHOM
maddepeHnmanbHOM omeparope. JIMHeHHas 3aBUCHMOCTh W HE3aBUCHMOCTD
¢ynkuuid.  Kputepuid  nMHEHHOW — HE3aBHCUMOCTHM — CHCTEMBI  (DyHKUHMIL.
dynnaMmeHTanpHas cuctema, ee cyniectBoBanue. [locTpoeHue o0miero perieHus
nuHeiHOro  nud¢depeHunansHOr0  ypaBHeHUs. HeomgHoponHble  JHMHEWHHBIE
muddepennnansapie ypaBHeHus. Ctpykrypa obero pemenuns. @ynkuus Koy,
ee CBOIicTBa. Wnrterpanbuelii  omepatop Ha ocHoBe ¢yHkuun Korm.
OpHoponHble JnwHEHHBIE mu(QepeHnnanbHple YpaBHEHUS C MOCTOSHHBIMHU
KodpunreHTaMu. XapaKTepUCTHIEeCKOe ypaBHeHNE. HeomHOpoqHbIE THHEHHBIE
muddepeHnranbHbIe  ypaBHEHHSI C TMOCTOSHHBIMH Ko3(ddurmmentamu. I[Toxdop
YAaCTHBIX PEIICHWH B CIy4ae IpaBoil dYacTH cHenuanpHoro suaa. OOmme
ompenenenns.  OOHOPOJHBIE M HEONHOPOAHBIE  CHCTEMBI  JIMHEHWHBIX
muddepeHnInanbHbIX ypaBHEHHH B HOpManbHOM Buae. QDyHIaMeHTaIbHas
cucteMa peureHnid guddepeHIMaNBHBIX ypaBHeHWH. Kpurepuit nuHeHHOI
HE3aBUCUMOCTH perieHnid. CucTeMbl JTMHEHHBIX An(PepeHINaIbHbIX YpaBHEHUI
C MOCTOSHHbIMH K03 duimenramu. XapakrepucTuueckoe ypaBHenue. Ciydai
HeﬁCTBHTeHLHLIX, KOMIIJICKCHBIX W KpPAaTHBIX KOpHeﬁ XapaKTCpUCTUUICCKOTO
ypaBHeHHs. MaTpu4Has 3anuch cucteM Au(GepeHIUaIbHbIX YPaBHEHHH.

WurerpansHoe
HCUHCIICHUE
GbyHKIAN
HECKOJIbKUX
NIepEMEHHBIX.

OO1mee mMoHATHE MHTErpaia OT (PYHKINH HECKOJBKHX NEpEeMEHHBIX. J[BOWHON H
TpOWHOM uWHTEerpanbl HX cBoWcTBa. CBeneHHE KpaTHOINO HUHTErpaja K
MIOBTOPHOMY. 3aMeHa IEPEMEHHBIX B KPAaTHBIX MHTETpanax. KpaTHble HHTETpaIIbI
B chepruyeckod, IUIMHAPHMYECKOM ¥ TOJSPHOW CHUCTEME KOOpAWHAT.
KpuBonuneitnbie nnterpanst | n Il pona, ux coiictsa. IloHsATHE TTOBEPXHOCTH.
KacarenpHass TIOCKOCTP M HOpPMaJb K IOBEPXHOCTH. I[loBEepXHOCTHBIE
HMHTETpaibl, UX CBOHCTBA M BBIUMCIEHHE. ['eoMeTpHuecKkue M MeXaHHYeCKHe
MIPUIIOKEHUS KPATHBIX HHTETPAJIOB

10

DJIeMEHTBI
(bYHKIIMOHATBHOTO
aHaIM3a

Merpuueckue MIPOCTPAHCTBA. HopmuposaHnnsle MIPOCTPAHCTBA.
BeckoHeuHOMEpHbIE E€BKJIMAOBBI IIPOCTPAHCTBA. baHaxoBBI M THIEOEPTOBBHI
MIPOCTPAHCTBA.

11

OyHKIUU
KOMIIIIEKCHOTO
MIEPEMEHHOTO

KommiekcHble 4ncna, neicTBus HaJl HUIMH. MOIynb U apryMeHT KOMIUIEKCHOTO
yucna. TpuroHoMmerpudeckass M IOKazaTeldbHas (OpMa 3aluCH KOMIUIEKCHBIX
gncen. @opmyna Oitnepa. M3o00pakeHne 4yncesnl Ha KOMIUIEKCHOW IUIOCKOCTH.
OcHOBHBIE  (YHKIIMM  KOMIUIEKCHOTO  IIEpEMEHHOr0, WX  CBOMHCTBA.
Huddepernunupyemocts. YcnoBus Komm - Pumana. Axanutudeckue H
rapMoOHHYecKre GYHKIMH KOMIUIEKCHOTO NEPEMEHHOTO.

12

YucnoBble
(yHKIIMOHATIHHEIC
psABI

nu

UucnoBeie psanpl. CxomumMocTh W cymma psga. HeoOxomumoe ycioBue
cxomuMocTH. JleHcTBus ¢ pspaMu. MeToIsl MCCICIOBaHUS CXOIUMOCTH PSIOB.
OyHKIMOHANEHBIE psaabl. OONacTh CXOAWMOCTH, METONBI €€ OIpeIelICHHS.
CreneHHbIe panbl. Pasnoxenue (yHKIWMA B CcTemeHHBIE psapl. [IpuMeHeHme
CTETICHHBIX PSIOB B MPHUOJMKEHHBIX BEIYUCIICHUSIX.

13

OrnepanroHHoe
HCYHCIICHUE

IIpeobpasoBanme Jlarutaca, ero cBoictBa. Kiacc opurmnanoB. Kiace
u3o0paxkeHnit. OCHOBHBIE TEOpPEMBI OINEPALMOHHOrO ucuucieHus. CrocoOs
BOCCTAHOBJICHHsI OpWUTHHANa 10 wu300paxkenuto. CBepTka OpPUTHHAIIOB, €€
coiictBa. [IpeoOpasomanne Jlammaca cBepTku. Pemenwme muddepeHmaIbHbIX
ypaBHeHI/Iﬁ U CHUCTEM ONCpalfMOHHBIM METOIOM. HpI/IMeHeHI/Ie K OIIMCaHHIO
JIMHENHBIX Mojenel. Marerpan Jroamens, ero npuMeHeHHe.

5. llnanupyemble pe3yJibTaThbl 00yUYeHHs N0 JUCHUILIMHE, 00ecTeYnBalolIie JOCTHKeHHe MJIAHMPYeMbIX

pe3yJIbTATOB OCBOCHHS 00pa30BaTEIbHOI IPOrpaMMbI

HSy‘leHI/IC JAUCHUIUIMHBI HAITPABJICHO Ha (1)OpMI/IpOBaHI/IC CJICAYIOHNX KOMHGTGHHHﬁZ

Koa m HaumMeHoBaHue
KOMIIETCHII U

Koa u HaumeHoBaHue HHAUKATOPOB JOCTHKEHHH KOMIeTeHIM i




YK-1

Cnocoben
OCYIIECTBIIAATH  ITOWCK,
KPUTHYECKUH aHallu3 1
cuHTE3 HWH(OpPMAIH,
TIPUMEHSTH CUCTEMHBIN
MOIXOA ISl pPEeIICHUs
MTOCTaBJICHHBIX 33724

YK-1.1
Anamm3upyer 3ajmady, Bbigensii  e€  0aszoBble  cocraBisitomue.  Onpenenser,
UHTEPIPETHPYET W  pamkHpyeT HHPOpManuio, TpeOyeMylo Ml  pelcHHS

MOCTaBJIECHHOM 3a1a4n

YK-1.2
OcymecTBasieT NONMCK HWH(pOpMammu Al pEIIeHWs IIOCTaBICHHOW 3ajaddl II0
Pa3IMYHBIM THIIAM 3aIIPOCOB

YK-1.3
[Ipu ob6padoTke mHPOpMaIHK OTIHYaeT (HAKTHI OT MHEHHH, HHTEPIIPETAINHA, OLECHOK,
(bopMmupyeT cOOCTBEHHbIE MHCHUS U CYXKICHUS, apTyMEHTHPYET CBOU BBIBOJBI M TOUKY
3peHusl;

YK-1.4
PaCCManI/IBaeT 1 npearact BO3MOKHBIC BApUAHTBI PECIICHUA MOCTaBJICHHOM 3ajga4du,
OLICHUBAA UX JOCTOMHCTBA U HCJAOCTAaTKN

YK-2.1
YK-2 OrmpenenseT Kpyr 3aJady B pamMKax MOCTaBICHHOW WENH, OMpPENesieT CBA3H MEXIY
HUMH U 0)KMJAEMBbIE PE3YIbTAThl UX PEIICHUS
OIIK-2 OIIK-2.1
Cmocoben 3HaeT COBpEMEHHBIE MaTeMAaTHICCKHE M (PU3UKO-XMMHUYECKIE METOMBI IS PEUICHHUS
HUCTIOJIb30BATH 3a1a4 IpoeCcCHOHATEHON AeITENbHOCTH
MaTeMaTHYECKUE, OIIK-2.2
¢usnueckue, Qunko- | BrageeT W UCMONB3yeT COBPEMEHHBIE METOALI M 0a3bl JAHHBIX U PEIICHHUs 3a1ad
XUMHUYECKHUE, poeCCUOHATIBHOM e TeIbHOCTH
xumuueckue  Metoasl | OIIK-2.3
ML pelIeHus  3aj1ad HpI/IMeHHeT OCHOBHBIC JKCIICPUMCHTAJIbHBIC METOJbI  MCCJICAOBAHUSA @1/131/11(0-
HPO(b€CCI/I0HaJII>HOI71 XHUMHUYECKUX CBOMCTB BEIIECTB, a TAKXKE TCOPETUUYCCKUEC 3aKOHBI €CTCCTBCHHOHAYYHbBIX
ACATCIIBHOCTH JUCLUILIMH K PEIIEHUIO IPAKTUYECKUX BOIIPOCOB XUMHUYECKON TEXHOJIOTUU

B pesyabTate copMUpOBAaHHOCTH KOMIIETCHIINH CTYICHT JIOJDKCH:

3namo:

- MaTeMaTU4ECKHE METObl CUCTEMATH3ALMH U aHAJIU3a PE3YJIbTATOB XUMHUYECKUX JKCIIEPUMEHTOB C IIOMOLLBIO
MaTpPUYHON anreOpsl U MaTeMaTHYECKOTO aHAIN3a

- METOAbl HHTEPHPETALMU PE3YIbTaTOB TEOPETHUKO-IKCIEPUMEHTANBHBIX HCCIEAOBAaHUH C IOMOIIBIO
MaTeMaTUYECKOI0 aHaJIN3a

- croco0bl (JOPMHUPOBAHUSI BBIBOJIOB PE3YJIbTATOB aHAIU3a JIMTEPATYPHBIX NaHHBIX C TOMOIIBIO COBPEMEHHBIX
MaTeMaTUYECKUX METOJ0B

- 6a30BBIC MaTeMAaTHYECKHE TIOHATHA IPU TUIAHUPOBAHUH Pab0T XMMUYECKOI HalpaBIEHHOCTH

- CIT0COOBI ANIPOKCUMAITIH YUCICHHBIX XapaKTEPUCTHK

- METOJABl HMHTEPIIPETallii pe3yJbTaTOB XHMHUYECKHX HAONIOJEHWH C WCIIOJNB30BAaHHEM MaTeMaTH4eCKOTo

anmapara

- METOZBI MATEMATHUYECKOI'O OIUCAHUS XUMUYECKUX IIPOLIECCOB

- OCHOBHBIE TTOJIOXKEHUSI MAaTeMaTHIECKOH TEOpHUH OMHO0K

- OCHOBHBIC IIOJIO)KCHHMS MAaTE€MaTH4YECKMX METOJIOB, MCIOJb3YEMBIX IPHU ILIAHMPOBAHMM M ONTUMU3aLUU
SKCIIEPUMEHTOB

YMmerThb:

-HpI/IMeHSITI) MATECMATUYCCKHUEC MCTOAbI HJIA peI_HEHI/IH 3a1a4 B 06J'IaCTI/I XHUMHH,

- HpI/IMeHSITI) MATEMATHUYCCKUEC MECTOAbI IJIA pemeHI/m HpI/IKHa}IHLIX 3aaa4,

- I/IHTepHpeTI/IpOBaTB OCHOBHBIC TeopeTH‘IeCKI/Ie TII0JIOXKCHUA MaTEMAaTUKHU HpI/IMeHI/ITeHBHO K npo6neMaM XHUMMHH,
- HpI/IMeHSITI) 3HAHUA MAaTCMATUKH K OITMCAHUIKO XUMHUKO-TCXHOJOTHYCCKUX HpOHeCCOB;

Baagersn:
- OCHOBHBIMHU MaT€MaTUYECKUMU OINEpaLUSIMU;
- METOJJAMH MaTeMaTHYECKOTO MOJCITUPOBAHUS (PU3UKO-XUMHICCKHX IIPOLIECCOB;
- Meronamu penicHus AuddepeHIuaTbHBIX U aNreOpandyecKuX YpaBHCHH;
- METOJaMH aHAJIUTHYECKON reOMeTpuu;
- METOJaMH pelIeHUs 3a]1a4 ONTUMHU3ALUH.

AHHOTAIIUS
padoueii mporpaMMbl JUCHHUIIMHBI
Teopusi BepoATHOCTEl U MaTeMaTHYeCKasl CTATHCTUKA




1. O6uras TpymnoemkocTh (3.e./ yac): 3/108.
2. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMmbl
Jucturuinaa 51.0.11 - Teopust BEepoATHOCTEH B MaTeMaTH4decKasi CTAaTUCTHKAOTHOCUTCS K 00513aTeIbHON JacTh
6sioxa b1. JTuciuruinHa u3ydaercs Ha 2 Kypce 3 cemecTpe.
Jist  yCHemHoro OCBOCHHS JMCIMIUIMHBI HEOOXOAMMBI KOMIETEHIWH, CHOPMHUPOBAHHBIE MPH H3Y4YCHHU
MaTEeMaTUKH.

Wzyuenne Teopum BEpOATHOCTEH M MaTeMaTHYECKas CTATHCTHKHCIOCOOCTBYET YCIICIIHOMY OCBOGHHIO BCETO
KOMIUIEKCa TEXHHYECKHX WM CHEINAIbHBIX AUCIMIUIMH 00pa30BaTeNbHON MporpaMMsbl. JlaHHAS AWMCUMIUIMHA SIBIAETCS
MPEAIIECTBYIOMEH AT AUCIUIUINH XUMHUKO-TEXHOJIOTHIECKOTO HAIMPABJICHHS: OpPraHNYecKast XUMHs, HEOpraHWIecKast
XUMUSL, U T. II.

3. Heap u 321244 U3yYeHHS JUCHUNIIMHBI

Lenv uzyuenus Ooucyuniuuvl: (GOPMHUPOBAHHE 3IEMEHTOB NPO(PECCHOHATBHON KOMIIETEHTHOCTH BBITYCKHHKA B
00J1acTH TEOpHUU BEPOSITHOCTEH 1 MAaTeMaTHYECKOM CTaTUCTHKY;

- IpUOOpeTeHNEe HABBIKOB MCIIOJIb30BaHUS BEPOSITHOCTHBIX METO/IOB M OCHOB CTATUCTUYECKOT'O MOJICITMPOBAHHUS B
MPaKTUYECKOM NesITeIbHOCTH,;

- BOCIIUTAHUSI MaTEMaTHYECKOH KyNbTYpbl, BKIIOYAOMIEH B ceOA: IOHMMaHWE HEOOXOOUMOCTH TEOPUH
BEPOSITHOCTEH M MaTeMaTHYECKOW CTATUCTHKM B OOWIEH MOATrOTOBKE OakaiaBpa, NMPEACTaBICHHE O X PONU B
COBPEMCHHON IMBMJIM3ALMM W MHPOBOW KyJNbTYpe, YMEHHE CHCTEMaTH3MpPOBaTh, 00pabaTelBaTh M CO3/1aBaTh
CTaTHCTHYECKHE MOJICIIH HA OCHOBE 3MITUPHUYECKHX JAHHBIX.

4. Conep:xanme JTMCHUILIMHBI

Ha3panue pa3gena | Coaep:kaHue pa3aesioB

10.1. Ocnognvie nousimusi. IloHsTne ciy4aiiHoro coObitus. CiydaiiHble CcOOBITHS —
MOAMHOKECTBA B IPOCTPAHCTBE 3JIEMEHTApHBIX COOBITHH. Omepanuu HaJ MHOXECTBaMHU.
urepnperanuss HEKOTOPBIX IIOHATHM TEOPUUM MHOXKECTB B TEOPUU BEPOSTHOCTEH.
Onpeoenenue eeposmuocmu. Ceoticmea eeposmuocmu. YacToTa CIy4ailHOTO COOBITHS.
Kitaccndeckoe ompeneneHne BEpOATHOCTH. | €OMETpHUecKOoe ONpelesICHHE BEPOSTHOCTH.
CBoiicTBa BEpOSTHOCTH. YCJOBHas BepOsATHOCTh. HesaBucumocTh coObiTHi. CBoiicTBa
He3aBUCUMBIX coOBITHI. @opMya noiHo# BepostHOCTH. @opmyisr batieca
10.2.Ilocredosamenvrocme Hezasucumuvix ucnoimanuii (cxema bepuyninu). Teopema bepHymmm.
Teopema Ilyaccona. JlokanpHas Teopema Jlamutaca. MHTerpanpHas mpenenbHas Teopema
Jlannaca. 3agaun Ha NMPUMEHEHHE MHTETPAIBLHON mpeaesbHol TeopeMsl Jlamnaca. Cayuaiinas
geauuuna. llonsiTHe cydaiHOM BeNWYMHBL. 3aKOH PacIpeesieHHs BEpOSTHOCTEH TUCKPETHON
Teopus _ paydaiinoii Bemuumsbl. MHTerpanbhas QyHKIMsS pacnpeeneHus BepOsSTHOCTEH U ee CBOHCTBa.
BCPOATHOCTEH  [TjioTHOCTH pacipenesieHus BEPOSTHOCTEMH CIIy4aliHON BEIMUUHBI
10.3. Yucnogvle xapaxmepucmuku CIyYauHulx Geauyur. MaTeMaTHuecKoe OXXUJIaHUe
CJly4aliHOIl BEJIMYUHBI. CBoiicTBa MaTeMaTHYECKOTO OXXHUIAHUSA CIy4alHOH BEINYMHBL
Jlucniepcust ciy4aiiHoOi BenuuuHbl. CBONCTBA JUCHEPCUM CAy4yallHOW BEJWYUHBI. YHCIOBBIE
XapaKTEPUCTHKH OJMHAKOBO PACHPE/IEIICHHBIX CIIy4alHBIX BEJIWYNH. MOMEHTHI ClIydaifHbIX
BEJIMYNH
10.4. Pacnpedenenus CiyuaiuHblX 6eIUYUH.
Brunomuanenoe pacnpenenenue. [TyaccoHoBckoe pacmpernesieHne. BeposTHOCTE mormamgaHus
HOPMAJIBHO paclpezeleHHON cilydaifHOW BeNMYMHBI B 3aJaHHBIA MHTepBai. [IpaBmio Tpex
curM. PaBHoMepHOe pacnpenenenue.llokasarensHoe pacnpeneneHue. 3akoHvl OOIbULUX
uucen. Jlemma UYeOpimeBa. Teopema UYeOsimeBa. Teopema beprymm. Koppemsius
CIIy4alHbIX BEJIHUYHH.

11.1. OcHoguvie nonamus. OCHOBHBIC 3a/la4ll MaTEeMaTHUECKOW CTaTUCTUKH. [eHepaipHas u
BBIOOPOYHAST COBOKYITHOCTh AaHHBIX. CTaTHCTHUECKOE pacIpenesieHre BEIOOPKH. BapuaHTHL
YacroTel. DOmmupuueckas (yHKIUs pacnpepeneHus. I[loduroH wactor W TUCTOTpaMMa.
Toueunvie oyenxu napamempos pacnpeoenenus . CTaTUCTUIECKUE OIEHKH MapaMeTpoB
pactpeneneHus.  TodyeyHble OLEHKHM: HECMENICHHBbIE, 3(Q(EKTUBHBIE W COCTOSATEIbHBIE.
Maremarnuecka |['eHepansHas u BbeIOOpouHas cpenuss. OleHKa TeHepaJbHOW cpeaHed Mo BHIOOPOYHON
s CTAaTHCTHKA cpenneil. 'enepanbHas u BbIOOpOuHas aucnepcuu. OleHKa Te€HepalbHOM ANCIEPCHU IO
UCTIPaBIICHHOH BEIOOPOYHONH. MeTO1bI MOMEHTOB ¥ MAKCHMAJILHOT'O TIPaB/IOTIOI00HS.

11.2. Hnmepsanvuvie oyenku napamempog pacnpedeienus. JIOBEpUTENbHBIH WHTEPBaL.
Hanexuocts. JloBepuTenbHBIE WHTEPBAIBI I ONEHKHM MAaTEMaTHYECKOTO OXKHAAHUS
HOPMAJIBHOTO pacIlpelesieHHs] NpH HM3BECTHOM M HEHW3BECTHOM CpEIHEKBAAPATHUECKHX
OTKJIOHEHUSIX.

JloBepHUTENbHBI WHTEPBAJ ISl OLIEHKH CPEIHEKBAJPAaTHUYECKOTO OTKJIOHEHHS HOPMAaJIbHOTO




pacrpeieieHusl.
11.3. Cmamucmuueckas nposepka eunomes. Hynepas ¥ KOHKypUpyromas runote3sl. Ommoku
mepBoro ® BTOporo poja CTaTHCTHYSCKUH KpUTEPHH TIPOBEPKH HYJIEBOW THITOTE3BI.

2
Kpuruueckast obnacts. IIpoBepka rumoressl 0 3akoHe pacupeneneHus. Pacnpenenenue Y
Craronenta u Gumepa. Kpurepuit cornacus Ilupcona (xu - kBaapar).

/1.4. Dnemenmoui Koppersiyuonnoco anaiu3a. BpIOOpOUHBIH KOI(D(UIMEHT KOPPEeNALMU: €ro
MHTEepBaJIbHbIE OlleHKH. OCHOBHBIE CBOMCTBAa perpeccHd. YpaBHEHHE JMHEWHOH DPErpeccHi.
HaxosxaeHue nmapaMeTpoB JIMHEWHON perpeccMyd METOAOM HaMMEHbLIMX KBajpaToB. OleHka
TECHOTHI CBSI3M C HMOMOIIBI0 KO3 (HIMEHTa KOPPEISALUHH U KOPPEISLUOHHOTO OTHOLICHHS.
Obpabomka sKcnepumMeHmanrbHuiX OaHHBIX. .

5. Ilnanupyemble pe3yabTaTbl 00yYeHHs 10 TUCHUILINHE, o0eclieYnBaloOIIHe JOCTHKeHHe TUIAHUPYeMbIX

pe3yJIbTATOB OCBOECHHS 00pa3oBaTe/IbHOI NPOrpaMMbl

I/I3yquI/1e JUCHUIUIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie CJICAYIOMNX KOMIETCHIIMIA:

KOH U HAUMCHOBAaHHEC

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

MIPUMEHATh CHCTEMHBII
MOIXOA U  PEIICHUS
IIOCTaBJIEHHBIX 3a7a4

KOMIIETeHIIHH
YK-1 YK-1.1

Criocoben AHanm3upyeT 3a;ady, Bblaesisi €€ 0a3oBble  cocraBisiomme. Onpenenser,
OCYILIECTBIISITh  IIOUCK, | MHTEPIPETUPYET M  pamkupyer HUHopMauuio, TpeOdyemylo sl  pelleHus
KPUTHYCCKHI aHAIN3 M | MOCTABJICHHOW 3a1a4u

cuHTte3 wHpopmanuu, | YK-1.2

OCYH.[GCTBJ'ISIGT IIOUCK I/IH(bOpMaI_II/II/I AJIA peHICHUA IIOCTaBJICHHOMN 3aJa4u 110
PA3JIMYIHBIM THUIIAM 3aIIPpOCOB

YK-1.3

ITpn o6paboTke uHMOpPMALUK OTIINYACT (AKTBI OT MHEHUH, HHTEPIPETAIHi, OLICHOK,
(dopMupyeT COOCTBCHHBIE MHEHHS M CYXACHHS, apryMEHTHPYET CBOM BBIBOABI H
TOYKY 3pEHHS;

YK-1.4
PaCCManI/IBaeT " npeajiara€T BO3MOXKXHBIC BAPpUAHTBI PECIICHUA MOCTaBJICHHOM 3ajga4yu,
OLICHUBAA UX JOCTOMHCTBA U HCAOCTATKU

YK-2

CnocobeH ompenensTh
Kpyr 3agad B paMKax
IIOCTABJICHHOM L€Iu U
BEIOMpATH
ONITHMAJIBHBIE CITOCOOBI
WX pEelICHHs, UCXOAs U3
JENUCTBYIOIINX
TIPaBOBBIX HODPM,
HUMEIOIINXCSl  PECYpCcoB
U OrpaHUYEHUN

YK-2.1
Omnpenenser Kpyr 3agad B paMKaxX [OCTABICHHOW IENH, ONpEAeIsieT CBA3M MEXAY
HUMU U 0XKUIaeMble PE3yNbTaThl UX PEIICHHSI

OIIK-2

Cnocobex
HCTIONB30BAaTh
MaTeMaTHYEeCKHe,
¢usnueckue, QuznkKo-
XUMHUYECKHE,
XUMHUUYECKHE  METOJIbI
JUsL  pelleHus]  3ajad
po¢heCCHOHATBHOM
JeATEINbHOCTH

OIlK-2.1
3HaeT COBPEMECHHBIC MaTEMATUYCCKUE U (bI/I3I/IKO-XI/IMI/I‘IeCKI/Ie METOABI MJIsd PEHICHUSA
3a71a4 IPOQPECCHOHAIBHOM JeITEIbHOCTH

OIIK-2.2
Brnazmeer u ucmonp3yeT COBpeMEHHbIE METOABI M 0a3bl JaHHBIX JUIS PELICHHS 3a/1ad
IpoeCCHOHAIBLHOM NesITeIbHOCTH

OIIK-2.3

HpI/IMeHHeT OCHOBHBIC OKCIICPUMCHTAJIbHBIE MCTOJAblI HCCJIICAOBAHUA (1)I/I3I/IKO-
XHMHYECKUX CBOKUCTB BCLICCTB, a TAKIKE TCOPETUUCCKUE 3aKOHBI €CTECCTBEHHOHAYYHBIX
AVUCHUIUIMH K PCHICHUIO MMPAKTUYCCKUX BOIIPOCOB XUMUYECKON TEXHOJIOTUH

B pe3yibTare C(i)OpMHpOBaHHOCTI/I KOMIETCHUHNHU CTYACHT JOJIKCH!

3namep:

- OCHOBHBIC 3aKOHBbI, TCOPEMBLI, IIpaBuja U T.II. MATEMATUKH, HCO6XOHI/IMBIG JUIA BBITIOJIHCHU A pa60T 1 OpOBEACHUA

I/ICCHGHOB&HI/Iﬁ B o0iacTu XHUMMHH;
- CTaTUCTUYCCKUEC MCTOJAbI PCIICHU HpO(bGCCHOHaHLHLIX 3aaad.

Ymemo:




- HCIIOJIb30BaTh OCHOBHBIC IOHSATHS TCOPUU BEPOSITHOCTEH, OCYIIECTBIISATH BEIOOP W MPUMEHSTH BEPOSTHOCTHEIC U
CTaTUCTHYCCKHE METOIBI IIPH PEIICHUH MPOPECCHOHATBHBIX 3134,

- KOPPEKTHO YIOTPEOJIATh MAareMaTHYeCKHE IOHSATHS W CHMBOJBI IS BBIPAXKCHHS KOJHUYCCTBCHHBIX M
Ka4eCTBEHHBIX OTHOMICHUN MEIKIY OObEKTAMH;

- MPOBOJUTH CTATUCTUUSCKHUI aHAIIN3 TIPUKIIAIHBIX 3a/1a4, JaBaTh OIICHKY MOJY4YECHHOMY pPe3yJIbTary;

- pa3pabaTbIBaTh MOJICIH IPOCTEHIIIMX CHCTEM U MPOIIECCOB B 00JIACTH XUMUHU;

- CTPOHUTH BEPOSITHOCTHBIC MOJIEIU KOHKPETHBIX MPOLECCOB M MPHUMEHSATh HEOOXOAMMBIC METOJbI aHaIn3a dTHX
MPOIIECCOB;

- CTABUTH U PEIIaTh MPHUKIAIHEBIC 33/1a4H;
Bnaoemeo:

- BEPOATHOCTHBIM U CTaTUCTUYECCKUM aIlraparom, HCO6XO,I[I/IMLIM JJIA HpOCI)CCCI/IOHaJ'IBHOI\/'I JCATCIIBHOCTH,
- 3nieMeHTamu | T-rexuonoruii B PCHICHNUU CTATUCTUYCCKUX 3ada4v.

AHHOTALMUA
pa6oueii mporpaMMsbl ¥ CUMIJIMHBI
BrluncnuTenbHas MaTeMaTHKa

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

2. MecTO TUCHMILTHHBI B CTPYKTYpe 00pa3oBaTebHOIl MPOrpaMMbl

Jucuumuaa bB1.0.12  «BerumciaureapbHas MaTeMaTHKa» OTHOCHTCS K 00s3aTelbHOM yacTu Oyoka 1
JucuummmHb! (MOIYIN).

HucnumumHa Oasupyercs Ha kypcax «llpmkimamHas wH(pOpMaTHKa».3HAHHWSA W HABBIKW, IOJXYYCHHBIC TPHU
I/I3y‘leHI/II/I JUCHUITIIINHBI ((BLI‘-II/ICHI/ITeHI)Ha)I MaTrcMaTukKa, I/ICHOJ'H)SyIOTC}I CTy[[eHTaMI/I HpI/I BBIIIOJIHCHU N KprOBLIX nu
JIUTUIOMHBIX paboT.

3. Lens 1 3212494 H3yYeHHST TUCIUTLTHHBI

Llenvro oucuunnunvr sBisercs (OPMHUPOBAHHE Y CTYACHTOB KOMIICTCHIIMH, CBSI3aHHBIX C CIIOCOOHOCTBIO
OCyIIIeCTBJ'IHTL IIOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJInu3 MU CHUHTC3 HHq)OpMaHHH, HpI/IMeHHTL CI/ICTEMHLIﬁ noaxon ajida peIlICHI/IH
IIOCTaBJICHHBIX 3aJa4, OHpeZ[eJ'ISITI) prF 3a71a4 B paMKax HOCTaBHeHHOﬁ eJm nu BI)I6I/IpaTb OIITUMAJIBHBIC CHOCO6LI nux
peIIeHHs, UCXO U3 NeHCTBYIOMNX MPAaBOBHIX HOPM, UMCIOIIUXCS PECYPCOB U OTpaHUYCHIHA

3aoauuoucyuniumnsl:

- ano6peTeHMe 3HAHUM OCHOB YHCJICHHBIX METOJIOB peuICHUA MPUKIAJHBIX MHXXCHECPHBIX 3a1a4

- (I)OpMI/IpOBaHI/Ie n  pa3BUTHUC yMCHI/Iﬁ NPUMCHATEL MCETOAbI MATEMATUYCCKOTO aHaJiM3a W MOACINPOBAHUA,
TCOPETUYCCKOI'0 U 3KCIICPUMEHTAJIBHOT'O UCCICAOBAHNA AJIs PCHICHUSA MHKCHCPHBIX 3a1a4

- HpI/IO6p€TCHI/IC u q)OpMI/IpOBaHI/Ie HABbIKOB TNPHUMCHCHUA COBPEMCHHOTO MATCMATHYCCKOIO HHCTPYMCHTApUA JIAd
pemICHus NPUKIAAHBIX HWHKCHCPHBIX 3a4a4; MeTOI[PIKOﬁ NOCTPOCHHS, aHaJiM3a U IMPUMCHCHUA MAaTCMATHUYCCKUX
Moz(enei/i JJIs1 OICHKH COCTOSAHUSA U TPOrHO3a PA3BUTUA TCXHOJOTUYCCKUX IMTPOUECCOB U IMTPOUECCOB YIIPABJICHUA

4. Conep:kanme JUCHHUILINHBI

HaumenoBanue pazgena
Copnep:xanue pa3aesa

AUCHMIIHHBI
[psimast 1 oOpaTHas 3aia4M TEOpUH TorpetHocTeid. TouHble ¥ MPUOIMKEHHBIE YHCIIa.
AGComoTHas U OTHOCHTENIbHAS MOrperHocTd. IlorpemHocts OkpyrieHus. 3Havalrue,
OCHOBBI TEOpPUH | BEpHbIE W COMHMTENbHBIE IM(pE uyncina. DopMbl 3amucH NPUOIIDKEHHBIX YHCEIL.
MOTPELIHOCTEN ITorpemHocTh CyMMBI, IPOU3BEAEHUS U YaCTHOTO NMPHOIMKEHHBIX ducel. [lorpemHocTs
(yHKIMKM OJHOW M HECKOJBKHX IIepEMEHHBIX. PemieHne o0paTHOM 3afmaddl TeopuHu
HOTPEIIHOCTEMH.
IlocTaHoBKa 3ajayu YUCJIEHHOIO pELICHWS HEIUMHEMHBIX YPAaBHEHUHW C OJHUM
UYucnernHoe peleHue

HCU3BCCTHBIM, 3TaIlbl eé peuicHus. Croco0Osl OTACICHUA KOpHCﬁ. MGTO,Z[LI YTOUYHCHHA
KOpHeﬁ: JUXOTOMUH, I/ITepaI_[PIﬁ, XOpA, KacaTe/IbHbIX, CCKYIIHX, KOM6I/IHHpOB3HHBII>i
MCTOA XOpA U KaCaTCJIbHBIX, aJITOPUTMbI YTOYHCHU S KOpHeﬁ 9THUMH MCTOJaAMU.

HEJMHEWHBIX ypaBHEHUH C
OJTHUM HEU3BECTHBIM.

YucneHnsle Mmerons! | ITocTaHOBKa 3aa4MYMCIICHHOTO PEIIEHUS] CHCTEM JIMHEHHBIX ypaBHeHuil. UmncieHHbIe

pelieHus CHUCTEM | METOJIbl PpELICHHUS CHUCTEM JIMHEMHBIX YpaBHEHWM: uTepauuil, 3eipens. AIropuTMBI

JMHENHBIX YPaBHEHH. pellIeHNs CUCTEM JIMHEWHBIX YPABHEHUM YMCICHHBIMU METOaMU.

YpcreHHbIC MeTOLbI INocraHoBKa 331aYNUUCIEHHOTO PeILIeHHUs CHCTEM HCPHHeﬁHBIX }:paBH?Hm“I. YucneHnHsle
METOZBI pEIIeHHs] CHUCTeM HEIMHEHHBIX ypaBHEHWH: urepaunmii, 3einens, Hrrorona,

pemeHns CHUCTEM

MO}]I/Iq)I/I[H/IpOBaHHBIe METOAbI Hrrotona. AJ'IFOpI/ITMBI peUICHUA CHUCTEM HEJTMHEHHBIX

HEJMHEWHBIX YpaBHEHUN. o
YPaBHEHHUH YHMCJIEHHBIMU METOIAMHU.

[TocranoBka 3amaun uHTEpnonupoBanus. MHTepnonupoBanue metogomM BanaepmoHnna.
WnuTtepnonsuuonsslii MHorowieH Jlarpanyka. KoHeuHble UM pas[eleHHblE Pa3HOCTH.

MNurepnonupoBanue
byHiuii CHCIICHHO® Wnatepnonsunonnsie ¢opmyinsl Hpl0TOHa A perynspHBIX M HEPEryJISApHBIX TaOwHiI.
YHILMH, OreHKa TOTPEIIHOCTH WHTEPHOSIIUOHHBIX (QOMYJ. ANTOPUTM pemeHus 3agadu
muddepeHIrpoBaHIe

MHTEPIOIMPOBAHNUS C TOMOLIBIO MHTEPIIOIAIMOHHBIX MHOTOWIEHOB. lIHTeprionmpoBanue
crtaiinamMu. O6paTHOe HHTEproarpoBanue. YnucineHHnoe nudQepeHpoBaHue.




ITocranoBka 3aJa4yy anmnpoxkcumanuu, OSTallbl eé peuicHus. MGTOIL HauMCHBIIINX

ANNpoKCUMUpPOBaHUE KBaJpaTroB.  ANNPOKCMMUpOBaHME (YHKUMM OJHOH IIEPEMEHHOH  CTEHECHHBIM
byHKIINH. MHOTOWICHOM. AJITOPUTM AaNMpOKCUMAIUU TaOJWYHO 3aJaHHON (YHKIIMU METOJIOM
HaMMEHBIINX KBAJ[PATOB.
ITocranoBka 3amauM YHCICHHOTO WHTETPUPOBAHUS, NPUHIMI €€ pemeHus. Meron
npsmMoyronbHukoB. @opmyna HerotoHa-Koreca. ®opmyna Tpaneuuil, HpUMEHEHUE
UucneHnHoe dopMynBl  Tpamenmuil TpH YHCIEHHOM wuHTerpupoBaHmH. Popmyna CuMriicoHa,
WHTETPUPOBAHHE. npuMeHeHrne ¢opmynasl CHMIICOHA TPH YHCICHHOM HMHTETPHPOBAHUU. AJTOPUTM
BBIUUCIICHHUST ~ ONPENEICHHOTO HWHTErpajia C IOMOIMBI0  (HOpMyd  YHCICHHOTO
MHTETPUPOBAHUSL.
YucnenHoe peuieHue
OOBIKHOBCHHBIX HOCTaHOBica 3aJja4ydl YUCICHHOTO pEUICHUs OOBIKHOBEHHBIX L[H(l)(i?lepeHHHaHLHLIX
P~ YpaBHEHUH. lv)emeHne OOBIKHOBEHHBIX AU (GEepeHINATBHBIX YPAaBHEHUH YHCICHHBIMU
N MeTtonamu: Dinepa, Pynre-KyTra.
YpaBHEHHH.

5. Ilnanupyemble pe3yabTaThl 00y4eHHUs MO AMCHUILIMHE, 00ecleYuBAIOIIUe JOCTHKEHHEe MIIaHHPYeMBbIX
pe3yJIbTATOB OCBOECHHS 00pa3oBaTe/IbHOI NPOrpaMMbl

W3yueHne qUCIUIIMHBI HAPABJICHO HA (OPMUPOBAHNE CIEIYIOIINX KOMIETEHINH:

Koa m HaumMeHoBaHue
KOMIIETEeHIHH

Kon u HauMeHOBaHMe MHAUKATOPOB JOCTHKEHUH KOMIIeTEeHIUIi

YK-1Cnocoben
OCYIIECTBISATh TMOHCK,
KPUTHUYECKUN aHAIN3 U

YK-1.1Anamu3upyeT 3amady, Beigenss e 0a3oBele cocraBistromue. Ormpenenser,
HHTEPIPETHPYET W pamkupyer HHPopMamuio, TpeOyeMylo I  peUIcHUs
IIOCTaBJIECHHON 3aa4H

cuHTe3 HMH(pOPMAILHH,
MIPUMEHSTh CHCTEMHBIN

YK-1.2 OcymecTBuseT TONCK WHPOPMALUU UIS PEIICHHUS OCTABICHHOMN 3aadu IO
Pa3IUYHBIM THUIIAM 3allPOCOB

MOAXOJ IJIsl PEIIeHUs
MOCTaBJICHHBIX 3a74a4

YK-1.3 Tlpu o6paboTke nHMGOpMAIMK OTIHYACT (aKThl OT MHCHHH, HHTCPIPETAIU,
OIICHOK, (POpPMHUpPYET COOCTBCHHBIC MHEHUS U CYXKICHHS, apTYMEHTUPYET CBOHM BBIBOIBI
U TOYKY 3PCHUS,;

YK-1.4 PaccMmaTpuBaeT U npeajaracT BO3MOXKHbBIC BApUAHTHI PELICHUS TOCTABICHHON
3a]1a4u, OIICHUBAs MX IOCTOMHCTBA U HEIOCTATKH

YK-2 Cnocoben
ONpeeNATh KPYT 3a7a4
B paMKax
IIOCTABJIECHHON LEIH U
BEIOMpATh
OITHMAaJbHBIE CIIOCOOBI
WX pCHICHHSA, WCXOI
u3 JIEHCTBYIOIINX
MIPABOBBIX HOPM,
AMEIOIIUXCA PECYPCOB
1 OTpaHUYEHUN

YK-2.10mpeznenser Kpyr 3ajady B paMKax I[IOCTABJICHHOW IIEJH, ONPENEIseT CBS3U
MEX]ly HUIMH U 0KHJaeMble Pe3yIbTaThl UX PEIICHUS]

OIIK-2CniocobeH
HCIIOJIL30BATh
MaAaTCMaTUYCCKHUC,

OIIK-2.1 CnocobeH WCHOJb30BaTh MaTeMaTHUECKUE, (HU3UUECKUE, (PHU3HKO-
XUMHUYECKHE, XHMHUYCCKHE METOJbl I peUIeHUs 3amad  npodeCCHOHATBHON
JCSITEIIBHOCTU

¢dusnyeckue, (HUMKO-
XAMHYECKHE,

OIIK-2.2 BnazsieeT 1 UCIOJIb3YET COBPEMEHHBIC METO/IbI M 0a3bl JAHHBIX JJISI PEIICHHUS
3a71a4 IPOPECCHOHAILHON JCITEIbHOCTH

XUMHYECKHE  METObI
JUIL  pelIeHus  3ajgad
npodecCHOHAIBLHOM
JeATeTbHOCTH

OIIK-2.3 TIpuMeHSeT OCHOBHBIC 3KCIICPUMEHTAJIbHBIC METOIbI HCCICIOBAHMUS
(U3NKO-XIMHYCCKIX  CBOWCTB  BEHIECTB, a TaKXKe TEOPETUYCCKHE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLMIUIMH K PELICHUIO NPAKTHYECKUX BOMPOCOB XUMUYECKOM
TEXHOJOTUH

OIIK-6. Cnocoben
IIOHUMAThH HpI/IHHI/IHBI

OIIK-6.1
Hcnone3yer coBpemenHble IT-texHonormu mnpu cbOope, aHamuze, o0paboTke u
Tpe/ICTaBICHUH HH(POpMaLMK XUMHUUECKOTO ITPOQHIIs

paboTBl  COBpEMEHHBIX

OIIK-6.2
CoOmoiaetr  HOpMBI  MHGOPMANMOHHOW Oe30macHOCTH B MpodeccrnoHaTbLHOM
JICSITEIBHOCTH

UH(HOPMAITMOHHBIX
TEXHOJIOTU I u
UCTONB30BaTh WX IS
pelreHus 3amad
poeCCHOHATBHOM
JeSITeIbHOCTH

OIIK-6.3
Hcnonp3yeT CTaHIapTHBIE M OPUTMHAJIBHBIE IPOrpaMMHbIE IMPOAYKTBL, IIPHU
HEOOXOIMMOCTH aJanTUpPys UX UL PeIIeHHS 3a7a4 Ipo(ecCHOHABHON AEITENbHOCTH

B pe3yibTare Cq)OpMHpOBaHHOCTI/I KOMHIETCHUHNHU CTYJACHT JOJIKCH!




3namep:
— OCHOBEI

mudepeHINaIbHOTO HMHTETPATBHOTO HCYHCICHHUS (QYHKIUH OJHOM W HECKOJNBKHX IEePEMEHHBIX,

AHATUTHYECKOM T€OMETPUH W JIMHEHHOH anreOpbl, BEKTOPHOTO M TapMOHHYECKOTO aHAIN3a, TEOPHH OOBIKHOBEHHBIX
muddepeHnInanbHbIX YpaBHEHUH, HHTEIPAIBHBIX NTPE0Opa30BaHUM, OCHOBBI YHCICHHBIX METOJIOB, JIEMEHTHI TCOPHUHU
(hyHKIUHA KOMIUICKCHOW TEpEeMEHHOM, 3JEMEHTHl TCOPHH BEPOATHOCTEH M MaTEeMAaTHYeCKOH CTaTUCTHKH B O0BeMe,
JOCTaTOYHOM /IS U3yUCHUS €CTECTBEHHOHAYYHBIX IUCLUIUIMH HA COBPEMEHHOM HayYHOM YPOBHE

Ymemsn:

— HCMOJIb30BaTh MaTeMaTHUYECKUI armapar u I/[Hq)OpMaHI/IOHHI)Ie TCXHOJIOTUU NPU U3YYCHUU CCTCCTBCHHOHAYYHBIX

IHUCIUIIINH
Bnaoemeo:

Meronamu AudepeHIMpOBaHNs, HHTETPUPOBaHUS (QYHKIHMH, OCHOBHBIMH aHAJUTHUYECKHMHU M YUCICHHBIMH METOIAMH
pemenns anredpandeckux u auddepeHnInanbHBIX YpaBHEHHNA U HX CHCTEM.

AHHOTANUA

padoueii nporpaMMsbl JUCHHUIIIHHBI

OU3UKA

1. O6uras TpymnoemkocTh (3.¢./ uac): 14 / 504.
2. MecTO TUCHUILUINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOorpaMmbl
Juctumumaa 51.0.13 «®U3UKA» peanusyercst B pamkax o0s3aTenbHON yactu 6soka 1. Jucuuminasl (Momyin).
SIBnsieTcst obs3aTenbHOM ns ocBoeHus B 1,2,3 cemectpax. s OCBOGHMS AUCUUIUIMHBI HEOOXOIUMBI KOMIIETECHIINH,
c(hOpMHUpPOBAHHBIC B paMKaX KypcOB (DM3HKH M MAaTEMAaTHKH cpefaHel mkonbl. Juciummuna «DOU3UKA» sBusercs
OJTHOBPEMEHHO OCHOBOH M CBS3YIOIIMM 3BEHOM /IS OOJIBINICH YaCTH CIEIHANBHBIX IIPEIMETOB.

3. leanb 4 321241 U3yYeHUs JMCLHUIIIHHBI.
Hesabr0 M3ydeHNs AUCIUILINHEI SBISIETCSA: OCBOCHHE OCHOBHBIX (DM3MUYECKUX SIBIICHUIA; TTOHATHI, 3aKOHOB U TEOPHH, a

TAaKXXE METOOAOB (1)I/ISI/I‘IGCKOI'O HUCCIICOOBAHUA,

NOHUMaHUC MPUHIUIIOB pa6OTBI l'IpI/I60p0B; O3HAaKOMJICHHUEC C

COBpPEMEHHOH Hay4YHOI anmnapaTypoi, popMupoBaHre HaBBIKOB MPOBEACHUS (PU3NUECKOTO SKCIIEPUMEHTA.

3amayaMu M3yueHHs] JUCUUILUIMHBI SBJISETCSA: NPHOOpETeHHE 3HAHWI M YMEHUs Hay4yHO aHaJIU3UPOBATh MPOOJIEMBI,
MPOLIECCHI U SBJICHUS B 00s1acTh (DU3MKH, YMEHHE HCIIOJIb30BATh Ha NMPAKTUKE 0a30BbIC 3HAHUS U METOAbI (PH3HMYECKUX
UCCIIEJIOBaHUI, CAaMOCTOSATEIbHOE IPHOOPETEHNE HAYYHO-TEXHUYECKUX 3HAHUH.

4. Conep:kanue qucuumiauHbl. M3ydatores paznensi: 1 Kunemaruka. 2 Jlunamuka. 3 TBepaoe Teno B mexaHuke. 4
Pabora u sHeprusa. 5 3akoHBI coxpaHeHUs. 6 MexaHndeckne KoieOaHus. BoHEL 7 DIeMEHTH CIICIaIbHON TEOpUH
OTHOCHUTEJFHOCTH. § OCHOBHBIC NMOHATHS CTaTHCTHYECKON (U3UKH W TEPMOIUHAMHUKH. MoOeKyIsIpHO-KHHETHIECKas
teopusa. 9 Craructuyeckoe pacnpeaenenue. 10 IlepBoe Hayano TtepmoguHamuku. W3ompoueccel. 11 SBnenus
nepeHoca. 12 DnekrpocraTuka. 13 Dnekrpuueckoe noje B audiekTpuke. 14 IIpoBOAHUKH B 3JeKTpUUYECKOM Moiie. 15
ITocTosiHHbIM TOK. 16 MarnuTtHOe nosie. 17 SIBneHue 31€KTPOMAarHUTHON MHAYKIUH. 18 DiekrpoMarHuTHoe moje. 19
WuaTepdepenmmst ceera. 20 dudpakmms ceera. 21 INomspuzamus. 22 TermmoBoe mmydenne. @otoaddert. DPdekt
KomnTona. 23 KopmyckynsapHo-BoJaHOBOM ayanu3Mm. YpaBHeHue lllpenunrepa. KBantoBanue. 24 Yactuia B sime,
KBAaHTOBBIN ocimuiATop. 25 ®u3nka aTOMOB ¥ MOJIEKYIN. 26 DIeMeHTHl 30HHOI Teopuu TBepAoro tena. 27 Ctatuctuxa
METAJUIOB M MOJTyITpoBOAHNKOB. CoBpeMeHHast (hu3nueckas KapTHHA MUPA.

5. MnanupyeMble pPe3yJbTAaThl O0y4YeHHs] MO JAUCHMILIMHE, 00eCHevYHBAIOLIHE AOCTHIKEHHE IJIAHHPYEMBbIX
Pe3yJabTaTOB 0CBOEHHSI 00Pa30BaTEIBLHOI MPOrpaMMbl.

M3y4eHnue AMCIMIUIMHBI HAIPaBJIeHO Ha (DOPMHUPOBAHUE CIEAYIOIIMX KOMITETEHIIUH:

Kon U HaMMeHOBaHHe . .

Koa n HanMeHOBaHHE HHIUKATOPOB IOCTHKEHUIT KOMIEeTeH it
KOMIIETEHIIHH
YK-1 VYK-1.1 Anamusupyer 3amady, BbIJeNsisi €€ 0a30oBble  COCTaBISIOLIUE.
CriocoOeH  OCYIIECTBIATh  MOUCK, | Ompenenser, WHTEPIPETHPYET U PAHKUAPYET UHPOPMAIUIO, TPEOYEeMYyIO s
KPUTHYCCKM aHalW3 W CHHTE3 | PEHICHHUS MOCTABICHHON 3a1aun

nH}popManny, TIPUMEHITH CUCTEMHBIH
MOJXOA JUISl pEeIIeHUs] MOCTaBIEHHBIX
3a1aq

YK-1.2 OcymecTBisieT HOMCK MHGOPMAIMHU /IS PELISHUs! TOCTaBJICHHON 3a/1a4n
10 Pa3JIMYHBIM THIaM 3aIPOCOB

YK-1.3 TIlpu o6pabGorke wuHpOpMaluu oTiaM4YaeT (GaxkTbl OT MHEHHH,
WHTEPIIPETAllNi, OLEHOK, (OpMHPYeT COOCTBEHHbIE MHEHHS W CYXJICHHS,
apryMEHTHPYET CBOM BBIBOJIBI M TOUKY 3PEHMUS;

YK-1.4 PaccmarpuBaeT W TpeaIaraeT BO3MOXKHBIE BapHAHTEHI
TIOCTABJICHHOH 3a/1a4H, OLICHNBAsI MX JIOCTOMHCTBA U HEOCTATKH

peleHus

YK-2
CnocobeH onpenessiTe Kpyr 3anad B
paMKax IOCTaBJICHHOW IeNH U

BBIOMPATh ONTHUMAIBHBIE CTIOCOOBI UX

YK-2.1
OHPGHGHEGT Kpyr 3aJa4 B paMKax IIOCTaBJICHHOM e, OIpeAciiaeT CBA3U
MECKIY HUMHU U OKHUJTAEMBIC PE3YJIBTAThl UX PCIICHUA




peuicHus, HCXoasd U3 [[eﬁCTBleHIPIX

poQeCCHOHANBHOM NESITEIbHOCTH

MIPaBOBBIX HOPM, HMMEIOIUXCS
peCcypcoB U OTpaHUYCHUN

OIIK-2 OIIK-2.1 3HaeT coBpeMeHHbIe MaTeMaTHYeCKue U (HPU3UKO-XUMHUIECKUE METO/IbI
Cmocoben WCTIONB30BaTh | IS pelIeHHs 3a7ad Mpo(ecCHOHAIFHON ASITEIEHOCTH

MaTeMaTu4yecKue, ¢dusngeckue, | OIK-2.2 BrnameeT W HCMONB3yeT COBPEMEHHBIC METOIBI M 0a3bl JAHHBIX IS
GU3MKO-XMMHUYECKUE,  XUMMYECKHE | perreHust 3a1a4u MpodecCHOHaTbHOM A TENFHOCTH

MmeroAbl  anda  pemienus  3axad | OIIK-2.3 IlpuMeHseT OCHOBHBIE IKCIEPUMEHTAIbHbIE METOJbl HCCIENOBAaHMs

@HBHKO-XHMI/I‘{CCKI/IX CBOICTB BEIIECTB, a TaKXE TEOPETUICCKUE 3aKOHBI
€CTCCTBECHHOHAYYHBIX JUCHUIINIMH K PEIICHUIO IPAKTUYECKUX BOIIPOCOB
XAMHYIECKON TEXHOJIOTHH

MK-5
Cnocoben OCYIIECTBIISTH
MpoBeicHHEe paboT Mo o0paboTke H

aHanu3y HaY4HO-TEXHUYECKON
nHdopmannu u pe3yiIbTaToB
HCCIIeJOBaHHH, BBITIOJIHSATD
9KCIIEPUMEHTHI u 0hopMIIATH
pe3yIbTaTE HCCIIeI0BaHUI u
pa3paboToK, TOTOBHOCTB
OCYIIECTBIIATD HOATOTOBKY

JIOKYMCHTALUH, MPOEKTOB IUIAHOB H
OpOrpaMM  MPOBENCHHS OTAEIBHBIX
9TanoB pador

K-5.4
T'oTOoB wHCIONB30BaTh 3HAHUS OCHOBHBIX (l)I/I3I/I‘~IeCKI/IX TeOpI/II‘/‘I AT peUICHUA
BO3HUKaOIINX (1)I/I3I/I‘IGCKI/IX 3aja4, CaMOCTOATCIIBHOTO HpI/IOGpeTeHI/IH

¢du3nyYeckuX 3HAHUH, /IS TIOHMMaHUS NPUHLIUIIOB pPabOThl NPHOOPOB |
YCTPOMCTB, B TOM UHUCIIE BBIXOJAIINX 3a MPeebl KOMIETEHTHOCTH KOHKPETHOTO
HaIpaBJIeHUs OATOTOBKH

B pesynbraTe chopMHUpOBaHHOCTH KOMIIETEHIIMH CTYJICHT JOJDKEH:

3namep:

OcHOBHBbIE (hU3NUECKHE SIBICHHS, BEIIMYWHBI, 3aKOHbBI M TEOPHH; METOJbl peIIeHHs (QU3NUECKHX 3a/1ad;
NPUHLUIBI Pa0OTHI MPUOOPOB U METOBI SKCIIEPUMEHTAILHOTO UCCIICJOBAHMSI.

Ymems: ocymecTBnATE TOMCK MHGOPMAIMH IS PEIICHHUS ITOCTaBICHHBIX 3a1ad, MCIOIb30BaTh (PU3NYECKHUE
NPUHOUIBI B MPO(ECCHOHANBHON AEATEIbHOCTH, TNPOBOAUTH (U3UUECKHE H3MEPEHHS W HWHTEPIpPETHPOBATh WX

pe3yIbTaTHL
Bnaoembs:

HaBbIKaMH PpCIICHUA (I)I/I3I/I‘IGCKI/IX 3aa4 1 UHTCPpHPETAlIUN UX PE3YJIbTATOB, HABBIKAMU pa60TBI C HpI/I60paMI/I.

AHHOTAIUA

padoueii nporpaMMbl JUCHHUIIMHBI

OcHOBBI HH(POPMAIIMOHHBIX TEXHOJIOT Ml
1. O6mas TpyaoeMkocTs (3.¢./ ak. 4ac): 4 3.e./144 ak.4ac.
2. MecTO AMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucnumumaa B1.0.14.01 — «OcHOBBH WH(pOPMAIMOHHEIX TEXHOIIOTHI» OTHOCHTCA K 0a30BOI

JucuummHb! (MOIYIN).

vactd Omoka 1

3. Heap u 321244 U3yYeHHS] TUCHUTIIMHBI

Llenu ocBoeHMs yueOHOI TUCIUIIIMHBI — 03HAKOMJICHHE C TEOPETHUECKUMH M METOJOJIOTMYECKIMH OCHOBaMHU
COBPEMEHHBIX MH()OPMALIMOHHBIX TEXHOJIOTHH.

B pamkax u3ydeHUs AUCHUIUIMHBI y CTYIEHTOB (DOPMHUPYIOTCA TEOpPETHUYECKHE 3HAHUSA W MPAKTHUYECKHUE

HaBBIKM 110 COBPEMEHHBIM Cp€laM MIpOorpaMmmMHOIO obecrieueHusl.

MHPOPMALMOHHBIX TEXHOJIOTHIL.

CTyI[eHTbI HN3y4ar0T Ha MPAKTUKE BUIBI

3agaueil MUCHMIUIMHBI SBISCTCS NMPHOOPETEHUE CTYICHTAaMM IPOYHBIX 3HAHWH W NPAKTHUECKUX HAaBBIKOB B
obuactu, onpezernsieMoif OCHOBHOM IETIbIO Kypca.

B mporecce n3ydeHust ANCUMIUIMHBI CTYACHTHI A0JDKHBI TTOJYYHUTh MPEACTaBICHHE 00 OCHOBHBIX TEPMUHAX U
MOHATUAX HMH(POPMAIMOHHBIX TEXHOJIOTHH M cHCTeM. B pesynbraTe W3y4eHUsl AWCLMIUIMHBI CTYAEHTHI JOJIKHBI
CBOOO/IHO OPMEHTHPOBATHCS B Pa3IMUHBIX BUAAaX HHPOPMAIIMOHHBIX TEXHOJIOTHH U CHCTEM, 00JIa/IaTh MPAKTHYECKUMHU
HaBbIKAMHU MCHOJIB30BaHUS (PYHKIIMOHAJIBHBIX M 00€CIIEYHBAIOIINX TTOICUCTEM.

4. Conep:kanue TUCIUIITHHBI

Ne HaunmeHnoBanue
pasjaeJia pa3aena IMCUMILIMHBI

ConepixaHue pa3zjesa

OCHOBHBIE TTOJIOXKEHHMS
1. HHPOPMATMOHHBIX
TexHojiornit UT

Wndopmarnzamnus u nHGOpMannoHHoe oommecTBo. [TorsaTre 06
nHpopMannoHHIX TexHoorusax (UT). Oomonus UT. OcHOBHBIE MOHATHS
WT: cBenenwus, curaan, cooOieHne, TaHHbIE, 3HAHUS, HHHOPMAIIHSI.
ITnargopma UT. Hosas UT. Coticta UT. Knaccudpukanus UT.
Tpeb6osanust k UT. Lemn n 3anaun UT. @ynxkunn UT. Ctpykrypa UT.
[Tonsitre 06 naopmaruke. HpopMaIIOHHBIE TPOLIECCHI.




KomrbroTep Kak TEXHHYECKOE CPECTBO PeIN3ali HHPOPMAIIMOHHBIX
texHonorui. Kiaccuduxanus 9BM. Apxurtekrypa nepcoHaaIbHOTo
KommbioTepa. CTPYKTypa KOMIIBIOTEPA C TOUKH 3PEHHUSI KOHEYHOTO
nosp3oBarens. ba3oBast cucTeMa 371€MEHTOB KOMITBIOTEPHBIX CHCTEM.
@DyHKINOHABHBIE Y3JI6I KOMIIBIOTEPHBIX cHCTeM. [lepcoHanbHbIe
xomnbioteps! (1K), nx kmaccudukanus. CTpykTypa i cocTaB ammapaTHON
gactu [IK. OcHOBHBIE 3KcIITyaTannoHHbIe XapakTepucTuku [IK. OcHOBEI
MaTEeMaTHYECKOM JIOTUKH.

2 TexHnuyeckue cpeacTBa
' peamuzarn UT

Crpykrypa nporpaMmMmHbIX cpenctB UT. [loHsTHE TPOTrpaMMHOTO TIPOTYKTA.
DTarbl )KW3HEHHOTO IUKJIA IPorpaMMHOro mpoxaykra. Kimaccudukanms
MIPOrpaMMHBIX POJIYKTOB N0 cepe ucnonb3oBanus. [IporpaMmHoe
obecreueHne NepcoHaIbHOIO KOMIIbioTepa. CHUCTEMHOE IPOorpaMMHOe
obecneuenue: 6a30Boe MPorpaMMHOE 00eCIIeUeHUE, ONepalluOHHBIC
CHCTEMBI, CIIy’)keOHbIe IporpaMMsbl. basoBoe nporpamMmmHoe odecneyeHue,
ero coctaB. OnepannoHHbIE CHCTEMBI, MX KJIACCH(HKALS U Ha3HAYCHHUE.
WHcTpyMeHTapuii TEXHOIOTMH ITporpaMMupoBanus. [IpuknanHoe
IporpaMMHOe 00ecTIedeHNE.

IIporpammHbIe cpeacTBa
3. uT

[omp30Barenbekmii nHTEpQEic U ero BUAbL [loHsATHE
aBTOMAaTH3HPOBAaHHOTO pabodero mecta (APM). DnekTpoHHBIN odurc
(cpencTBa 00pabOTKH TEKCTA, TAOIMHIHBIE TPOIECCOPHL, TpadUIecKue
PEIaKTOPBI, CHCTEMBI YIIpaBiIeHUs 0a3aMu TaHHBIX, TAKETHI
JEMOHCTPALMOHHOM rpadyKu, MaKeThl MPOTPaMM MYJIBTHMEANA).
HHTerI/IpOBaHHLIe CHUCTEMbI MATEMATUYCCKUX PACUCTOB.

WUT xoHeunoro
M10JIb30BAaTENS

KommnsroTepHas ceTh: onpenaenenue, knaccudpukauust. CereBoe
obopynoBanue. OCHOBHBIC TOMOJIOTHH KOMIBIOTEPHBIX ceTeil. DTanoHHast
mogenb OSI. 'nobanbuas cets MHTepHET. Ciy>k0Ob1 HTEpHET.
Opranusanust moucka B IHTepHer.

5. Ceresrie UT

Yrpo3sl 6€30aCHOCTH KOMIBIOTEPHBIX CHCTEM, BU/BI YIpo3. 3amuTa
nHdopmanuu B UT. MeTonsl 1 cpeacTBa obecrieueHus: 0€30MacHOCTH
nHopmannu. MexaHU3MbI 0€30M1aCHOCTH MH(OPMAIINH, UX BUABI.
OCHOBHBIE MEPBI U CIIOCOOBI 3alIUTH HHPOPMAIMK B HHPOPMAIIMOHHBIX
TexHoorusax. [IoHATHE U BUIBI BPEAOHOCHBIX MPOrpaMM. AHTHBHPYCHOE
IIPOrpaMMHOE 00ecredeHne

6. UT 3amuTte! nHbDOpMAHN

5. llnanupyemMble pe3yJbTaThbl 00yUeHHs N0 JUCHUILINHE, 00ecneYrBaloLe J0CTUKeHHe NIAHMPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30oBaTeIbHOI NPOrpaMMbl

B pesynabprate ocBoenuss OOIl GakanaBpuata OOy4arOIIUICS MO/DKEH OBIAACTh CICAYIOIIMMH KOMIICTCHIUAMHU H
MHAUKAaTOpaMu JOCTUKCHUA KOMHGTCHHI/Iﬁi

YuausepcansHble KomreTeHInH (YK) 1 MHIUKaTOPHI HX TOCTHXKEHUS

HaumenoBanue
KaTeropuu (rpyImsl) Kon 1 Haumenosanune YK Kon u HaumeHOBaHUE UHIUKATOpa JoCcTkeHus YK
YK
CreTeMHOE 1 YK-1.Cnocoben VK-1.1. Ananusupyer 3a7a4y, Beiaeisis ¢ 0a30BbIe
KPUTHYECKOE OCYIICCTBILTD HOUCK, cocrapsmoniie. Onpenenser, HHTEPIPETUPYET U patKupyeT
MEBILICHE KPUTHYECKUH aHAU3 U uHbOpMaIUIO, TPeOYeMYIO 151 PELICHHUS IIOCTABICHHOM

CUHTE3 HHPOPMAIIUH,
MPUMEHSTH CHCTEMHBIH
TIOJIXOJT JJISI pEIICHUS
ITOCTaBJICHHBIX 3a1a4

3a7a4n

VYK-1.2. OcymiecTBiseT MOUCK HHPOPMAIIAHN IS PEIICHUSL
MOCTABJIEHHOH 3a7a4y 10 Pa3IMIHBIM THUIIaM 3aIIpOCOB
YK-1.3. IIpu 06paboTke nHDOpMAIMA OTIHIAET (HaKTHl OT
MHEHUH, UHTEpTpETAINi, OIIEHOK, (HOpMHUPYET COOCTBEHHBIE
MHEHUSI U CY>KACHHS, apT'yMEHTUPYET CBOH BBIBOJIBI H TOUKY
3peHus

YK-1.4. PaccmaTpuBaeT u npeajiaraeT BO3MOXKHbBIE BAPUAHTHI
pelIeHus! MOCTABJICHHOM 3a/]a4uk, OL[EHUBAst UX JIOCTOMHCTBA U
HEJIOCTATK!

Obmenpodeccrnonansusie KomnereHnn# (OITK) n HHIUKATOPHI UX TOCTHKEHUS

HaumenoBanme
KaTeropuu

(Tpymsr)
OIIK

Kox n nanmenosanmne OITK

Kox n HanmenoBanue naankaropa poctwkenus OIIK




WndopmannonHo-
KOMMYHHUKaIMOHHBIE
TEXHOJIOTUH IS
npodeccnoHaTLHOM
JeATEeIbHOCTH

OIIK-6. Ciocoben
MOHUMATb TIPUHIHUITEI
paboOThI COBPEMEHHBIX
MHPOPMAITMOHHBIX
TEXHOJIOTHH U
WCIIONB30BATh UX JUIS
pemeHus 3aga4q
npodeccHOHaNBHOM
JICSITETbHOCTH

OIIK-6.1. 3HaeTt npoiiecchl, METOIbI ITOKUCKA, cOopa,
XpaHeHUs1, 00pabOTKH, PEACTABICHHUS, PACTIPOCTPAHCHHUS
UH(OPMAIIUN U CTIOCOOBI OCYIIECTBICHHS TAKHX
MIPOLIECCOB U METOJIOB

OIIK-6.2. 3naeT cOBpeMEHHBIE TIPOTPAMMHO-TEXHIIECKHIE
w1aTGOpMBbI ¥ IPOrPAMMHBIE CPEJICTBA, B TOM YHCIIE
OTEYECTBEHHOTO MPOU3BO/ICTBA, UCTIOJIB3yEMbIE IS
peteHust 3324 MpoecCHOHaIbHON ISSITENbHOCTH U
MIPUHITUIIBI KX PAOOTHI

OIIK-6.3. YMmeer BbIOMpATh COBPEMEHHBIE
nH(pOpPMaMOHHO-KOMMYHHKAIIHOHHBIE 1
MHTEJJIEKTyalbHbIE TEXHOJIOTUH, IIPOrPaMMHO-
TEeXHUYECKHUE IAaTPOPMBI M IPOTPaMMHBIE CPECTBA, B
TOM YHCJIe OTeYECTBEHHOT'O IIPOM3BOJICTBA IS PEILCHUS
33124 IpO(heCCHOHANBHOM AEATENEHOCTH

OIIK-6.4. YMeeT aHAIN3UPOBATh MPO(HECCHOHATHHBIE
3a[a4u, BEIONPATh M ucnoib3oBats UT pemenus (B
po(eCCHOHATBHO NeSTeTLHOCTH)

OIIK-6.5. Brageer HaBBIKaMH IIPAMEHEHHUS COBPEMEHHBIX
nH(OPMaMOHHO-KOMMYHHKALMOHHBIX 1
MHTEIJIEKTYaJIbHBIX TEXHOJIOTHH, TPOTPaMMHO-
TEXHUYECKUX IAaT(HOPM U MPOrPaMMHBIX CPEICTB, B TOM
YHCIIe OTEYECTBEHHOTO MPOM3BOICTBA ISl PELICHUS 3aa4
po(eCCHOHATIBHOM e TeIbHOCTH

3namep:

— MPOLIECCHI, METO/IbI TIOMCKA, cOOpa, XpaHeHH s, 00pabOTKH, MPEACTABICHUS HHPOPMAIIMU U CIIOCOOBI OCYIIECTBICHUS
TaKUX MPOIECCOB U METO0B (MH(POPMAIIMOHHBIE TEXHOIOTHH);

— COBPEMEHHbIC HHCTPYMEHTAIbHBIC CPEIbl, IPOrPAMMHO-TEXHUYECKHE TIAT(HOPMBI U IPOrPAMMHBIE CPEICTBA, B TOM
YHCIIe OTEYECTBEHHOTO MPOU3BO/ICTBA, UCIIOIb3YEMbIC ISl PEIICHUS 33124 MPOPEeCCHOHATIBHON S TENbHOCTH, 1
MPUHIUITEL UX PaOOTHL

YMernb:

— BBIOMPATh U MCIIONIF30BATh COBPEMEHHBIC MH(POPMAITHOHHO-KOMMYHHKAIIMOHHBIC U HHTEIDICKTYaIbHBIC TEXHOJIOTHH,
HHCTPYMEHTAJBHEIC CPE.Ibl, IPOTPaMMHO-TEXHIYECCKIE TUIAT(GOPMBI U IPOTPAMMHBIE CPEACTBA, B TOM UHCIIC
OTEYECTBEHHOTO NPOU3BOJICTBA, IS PEIICHHUS 3a/1a4 MPO(eCCHOHATHHOHN e TeTbHOCTH;

— aHAJM3UPOBATH MPO(ECCHOHATBHBIC 3a1a4H, BRIOUPATh U UCIIOJIb30BaTh moaxoasie U T-pemrenus.

Bnaoemes:

— HaBBIKaMH pabOTHI ¢ JiexanuMu B ocHoBe U T-pemennii JaHHBIMUY;

— HaBBIKAMH NIPUMEHEHHS COBPEMEHHBIX HH(OPMAIIMOHHO-KOMMYHUKAITMOHHBIX U HHTEJUICKTYAIEHBIX TEXHOJIOTHH,
HHCTPYMEHTAJBHBIX CPEI, IPOrPAMMHO-TEXHHUECKUX TIAT(POPM U IPOTPAMMHBIX CPECTB, B TOM YHCIIC
OTEYECTBEHHOI'O MPOU3BOICTBA, I PEUICHUS 3a1a4 MPO(HECCHOHATBHOMN JIEATSILHOCTH.

AHHOTAIUA
padoyeii nporpaMMbl JUCUMUILINHBI

[podunbHoe nporpaMmMHoe obecneyeHue s pelieHus 3a1a4 NpodecCHOHATIBbHOM eI TeJIbHOCTH

1. O6mas TpyroeMkocTs (3.¢./ ak. 9ac): 2 3.e./72 ak.4ac.

2. MecTO AMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmMbl

Hucnumumaa 51.0.14.02 — «Ilpo¢uiisHoe mporpaMMHoe ofecriedeHne IJsl pelieHns 3a1a4 NpogeccnoHaIbHOI
AesATeIbHOCTH» OTHOCUTCS K 6a30Boil yactu 610ka 1 J{ucIummIuHs! (MOLyITH).

3. Heapb u 3aga4u U3y4eHU s THCHHILUTMHBI

Lenu ocBoeHUs1 y4eOHOW AMCUMIUIMHBI — H3YYCHHE BO3MOXKHOCTEH M OCBOSHHUE MPUEMOB PabOThI C
npoQIIBLHBIM NPOrPaMMHBIM 00ECTIeYeHHEM TPU PElIeHUH 3ajad MpoQEeCCUOHANBHOW JesTeNbHOCTH. B
pamMKax HW3YYeHHUs JHCUUIUIMHBI y CTYIEHTOB (DOPMHUPYIOTCS TEOPETUYECKHE 3HAHUS M IPAKTUYECKUC
HaBBIKH 110 HCIOJB30BAHUIO MPOQPIIBHOIO TPOrPaMMHOTO OOecTeueHuss TpH pPENICHUH 3aaad
MpodeCCHOHATTLHOMN NEeATeTFHOCTH.

3amayeil MUCIMIUTUHBI SBISIETCS MPHOOPETCHHE CTYICHTaMU MPOYHBIX 3HAHWUH M IMPAKTHYECKUX
HABBIKOB B 00JIaCTH, OTIpeIesieMON OCHOBHOH IIEITBIO Kypca.

B mportecce m3ydeHUsT AUCITUIUIMHBI CTYACHTHI JOJDKHBI MOJIYYHTH TPEICTaBICHHE 00 OCHOBHBIX
BO3MOXKHOCTSX MPO(UIBLHOTO MPOTPaMMHOTO OOECHEeUeHUs W CII0CO0ax ero MPUMEHEHHS NPU PEIICHUU
Pa3IMYHBIX 33124 MPO(PEeCCHOHATBLHON AEITEIHLHOCTH.

4. Conep:xanue TUCIUNITHHBI



CoctaB M Ha3HaueHHWE NPOPHUILHOTO MNPOrPaMMHOIO OOecrmeyeHus Uil peIleHus 3aaad
npodecCHOHANLHON  JeaTeibHOCTH.  (OCHOBHBIE TPUEMBI  pabOThl ¢ MPOGWIBHBIM  MPOTPAMMHBIM
olecriedyeHneM Ui pelieHust 3agad npodeccHoHaldbHOM JAearenbHocTd [lpuembl paboTBl B cpene
YHHUBEPCAIBHOT0 MaTeMaTHuecKoro nakera. Co3aaHue TEeKCTOBBIX 0o0sacTel, BBOA ¥ OPMUPOBAHUE TEKCTA.
BBon ¢opmyn, mx pemaktupoBanme. CTaHIApTHBIE M TMONB30BaTeNbckue (QyHKOUU. OmnepaTtopbl i
MIPOBEJICHUS pacdyeToB. BekTopHble M MaTpudHble onepanud. | padudeckre BO3MOXHOCTH. BbimonHeHnne
apu(METHYECKUX PacueTOB U CUMBOJBHBIX MpeoOpa3oBaHuil. BeimonHeHne J0orndeckux npeoOpa3oBaHUM.
PelieHne HenMHENHBIX ypaBHEHUN. PelieHre cucteM TMHEHHBIX U HEIMHEUHBIX YPaBHEHUM.

5. llinanupyemMble pe3yJbTaThl 00yUeHHs 10 JUCHHUILINHE, 00eclieYrBaloLe JOCTUKeHH e IIJIAHMPYeMbIX

pe3yJIbTATOB OCBOECHHS 00pa3oBaTe/IbHOI POrpaMMbl
B pesynbrate ocBoenust OOIl GakanaBpuata 0Oy4aroUIMHCS JOJDKEH OBJIAJETh CIEAYIOUIMMH KOMIIETCHLUSIMHU H

HHAUKAaTOpaM JOCTUKCHUA KOMIICTCHIIMI:

yHI/IBepcaHLHLIe KOMIICTCHII U (YK) 1 MHAUKATOPBI UX JOCTHIKCHUA

HaunmeHnoBanne
KaTeropuu (TPYIITH)
YK

Kon n nanmenosanne YK

KO,H 1 HAUMCHOBAHUEC UHAUKATOPpA JOCTHKCHU VK

CucremHoe u
KPHUTHYECKOE
MBIIUIEHHE

VYK-1.Cnocoben
OCYIIECTBIISITH MOUCK,
KPUTHUYECKHI aHAITU3 U
CHHTE3 HH(pOpMAIIUH,
HpI/IMCHSITI) CI/ICTeMHLIﬁ
IOAXOJ IS peLICHUs
IIOCTABJICHHBIX 3aJa4

VK-1.1. Anammsupyer 3amaqy, BeIIENsIs € 6a30BbIe
coctasistronme. Onpenenser, HHTEPIPETUPYET U PAHKUPYET
nHpopmanuio, TpeOyeMyro ISl peIIeHHs TOCTABICHHON
3a7a4n

VYK-1.2. OcyuiecTBisieT NOUCK HHGOPMALINY ISl pEIICHUS
MOCTaBJICHHOH 3a/1a4M [0 PA3INYHBIM THIIaM 3aIPOCOB
YK-1.3. Ilpu o6paboTke unpopmanuu otiudaeT HakTbl OT
MHCHHI, HHTEPIIPETAIIHA, OIICHOK, (POPMHUPYET COOCTBECHHBIC
MHEHHUS U CY)KJCHHUS, apTyMEHTUPYET CBOU BBIBOJBI U TOUKY
3peHust

YK-1.4. PaccmaTpuBaeT 1 npeasaracT BO3MO>KHbIE BApUAHTHI
pelIeHus TOCTABICHHOM 3aJa4ul, OIICHUBAst NX JOCTOMHCTBA U
HEJIOCTATKH

Oomenpodeccronansibie komnereHuu (OI1K) 1 nHIUKATOPBI UX TOCTHKESHUS

HaumeHnoBanmue
KaTeropuu
(rpynrlfbl) Koa u nanmenosanne OITK Kon u HaumenoBanue nuaukaropa goctkenus OINK
OIIK
FIH(OpMALHOHHO OIIK-6. Criocoben OIIK-6.1. 3naet nmporeccsl, METOIBI IOUCKA, cOOpa,
pmar MTOHUMATD TIPUHITHITEI XpaHeHUs1, 00pabOTKH, IPEACTABICHHUS, PACTIPOCTPAHCHHUS
KOMMYHHUKAIIHOHHEIC
paboTHI COBPEMEHHBIX WHPOPMALIUU ¥ CIIOCOOBI OCYIIECTBICHUS TAKUX
TEXHOJIOTUH IS
. MHPOPMAIIMOHHBIX MPOIECCOB U METOIOB
npodeccroHaNbHOM N
TEXHOJIOTUH U OIIK-6.2. 3naeT cOBpeMEHHBIE IPOTPAMMHO-TEXHHUECKHUE
JIeSITEIbHOCTH

HUCIIOJIb30BaTh UX IJIS
pelieHus 3a1a4
npodeccnoHamTbHOMI
JIESITeIbHOCTH

wIaTGOPMBI U ITPOTPaMMHBIE CPECTBA, B TOM YHCIIE
OTEYECTBEHHOTO NMPOU3BO/ICTBA, UCIIOIb3yEMBIE JITsS
petenust 3aa4 MpoQecCHOHaIbHON ESITENbHOCTH U
HPUHLUIIBI UX PAOOTHI

OIIK-6.3. YMeeT BEIOUPATh COBPEMEHHBIE
nH(pOpPMaMOHHO-KOMMYHHKAI[HOHHBIE 1
MHTEJJIEKTyalbHbIE TEXHOIOTHH, IIPOrPaMMHO-
TEeXHUYECKHUE IIATPOPMBI M IPOTPaMMHBIE CPEJICTBA, B
TOM YHCJI€ OT€YECTBEHHOTO MPOU3BOACTBA JIJIsl PELLICHUS
3a71a4 MpoQeCcCHOHANBHOMN JIeSITeIbHOCTH

OIIK-6.4. YMeeT aHaIM3UpOBaTh NMPO(HEeCCHOHATBHBIE
3a[a4u, BEIONpaTh M ncnois3oBats UT pemennus (B
npodeccHoOHATLHOM IEeATETHPHOCTH)

OIIK-6.5. Brageer HaBBIKaMH IPUMEHEHHUS COBPEMEHHBIX
nH(pOPMAIMOHHO-KOMMYHHKALHOHHBIX U
MHTEIJIEKTYaJIbHBIX TEXHOJIOTHI, TPOTPaMMHO-
TEXHUYECKUX TIaT(HOPM U ITPOTPAMMHBIX CPEJCTB, B TOM
YHCIIe OTEeYECTBEHHOTO MPOM3BOICTBA ISl pEIICHNUS 3a1a4
IpoeCCHOHAIBLHOMN NeSITeIbHOCTH




3namo:

— MIPOIECCHI, METOIBI TTOKMCKA, cOOpa, XpaHeHHs, 00pabOTKH, peACTaBICHUS HHPOPMAITUN U CITOCOOBI OCYIIECTBICHHUS
TaKUX MPOIECCOB U METOJIOB (MH(POPMAIIMOHHBIC TEXHOJIOTHH);

— COBPEMEHHbBIC HHCTPYMEHTAIILHBIC CPEJIbI, POTPAMMHO-TEXHUYECKHUE MIAT(HOPMBI U IIPOTPAMMHBIE CPEJICTBA, B TOM
YHCJIe OTEYSCTBEHHOTO MPOU3BOCTBA, UCIOIb3yEMbIC IS PEIICHUS 33/1a4 MPO(ECCHOHATBHOM JCITEIBHOCTH, U
MPUHITUIEI UX PaOOTHI.

Ymerb:

— BBIOMPATh U HCIIOJIb30BaTh COBPEMECHHBIC HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIC U HHTEJUICKTYaIbHBIC TEXHOJIOTHH,
HHCTPYMCHTAJBHBIC CPE/Ibl, MPOrPaMMHO-TEXHHYCCKHE TUIAT(OPMBI U TPOTPAMMHBIC CPEICTBA, B TOM YHCIIC
OTEYECTBEHHOT'O MPOU3BOJICTBA, [UIS PEIICHHUS 33124 MPO(ECCHOHATHHOMN NeATeIbHOCTH,

— aHaJM3UPOBATH MPO(ECCHOHANBHBIC 331a49H, BRIOUPATh U UCIIONIL30BaTh moaxoasme U T-pemrenus.

Bnaoemeo:

— HaBBIKaMH PabOTHI ¢ JiexkanuMu B ocHoBe U T-pelieHnii JaHHBIMUY;

— HaBBIKAMH MIPUMEHCHHS COBPEMEHHBIX HH(OPMAIIMOHHO-KOMMYHUKAITUOHHBIX U HHTEJUICKTYAILHBIX TEXHOJIOTHA,
HHCTPYMEHTAJBHBIX CPE, IPOrPAMMHO-TEXHHUECKUX TIATPOPM U IPOTPAMMHBIX CPEJICTB, B TOM YHUCIIC
OTEYECTBEHHOT'O MPOU3BOJICTBA, IS PEUICHUS 3a1a4 MPO(HECCHOHATBLHOMN JIEATCILHOCTH.

AHHOTADUA
padoueil nporpaMMbl AUCHHMILIMHBI
OOmasi ¥ HeOpraHuveckKasi XUMusi

1. O6mas TpynoeMKocTh (3.¢./ 9ac): 12/432 gac.

2. MecTO AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

JucnummHa peanmsyeTcs B pamkax 6a3zosoit gactu OIIOII — B1.0.15. [lucturoinaa JOTIOMHIET M PACIIAPSICT
3HaHMS CIEAYIOIUX JUCUUIUIMH: MaTeMaruka, (usuka, xumus. M3ydenue nucummiunabl «OOmIas U HeopraHuyeckas
XAMHUS» COCTAaBISIET OCHOBY JaJIbHEHIero (OpMHPOBAHUS KOMIIETEHIMH CIEAYIOIINX JAUCHUIUIMH 0a30BOM YacTH
OIIOII: Opranudeckass xumus, AHajgutudeckas xumus, duzuueckas xumus, KommougHas Xumwus, a Takxke psna
JUCUUILIMH MPO(eCCHOHATIBHOTO MK IO COOTBETCTBYIOIINM MPOQUISIM TOArOTOBKH OakajiaBpa.

3. I.le.]'ll» U 3a1a41 U3YYECHUA TUCHUIIJINHbI
ueﬂbl() OCBOCHH NTUCLMIIIIMHBI ABJIACTCS:

—  (dopmupoBaHHe 3HAHUI O CTPOCHHMH BEIIECTBA, MPHPOJEC XHMHUYECKON CBS3M B Pa3MYHBIX Kiaccax
HEOPraHHYECKUX COCANHEHUI U X CBOUCTBAX;
- N3Yy4YCHHUE OCHOBHBIX €CTCCTBCHHOHAYYHBIX 3aKOHOB U MECXaHU3MOB XUMHUYECCKUX MPOLECCOB, MPOTCKAIOIINX B
OKPY’KaroIIeM MHpe.
3aﬂaanl/l npenoaaBaHusd JUCHUTUIAHBI SABJIACTCA:

—  TOJyYeHHE TEOPETUYECKUX 3HAHMH OCHOBHBIX 3aKOHOB OOIIEH M HEOPTaHMYECKOM XMMHH U CHCTEMHOE HX
HCIOJIb30BAaHUE IIPY U3YYEHUU XUMHUYECKUX PEAKLUN C y4aCTHEM HEOPraHUUECKUX BEILECTB;

— TOJyYeHHE MPAKTUUYECKHX HABBIKOB BBITIOJHEHHUS SKCIEPHMEHTOB IO OOIIeH M HEOpraHW4ecKod XMMHHU B
XUMHYECKOH TabopaTopuy;

—  TOJyYeHHE MPaKTHYECKUX HAaBBIKOB PEIICHHUS PACUETHBIX 3a/1ad MO 00IIel 1 HeOPraHWIeCKO XUMUU;

— CHCTEMHOE€ HCIOJb30BAaHUE 3HAHUN COBPEMEHHOW TEOPUM CTPOECHMSI aTOMa, TEOPUM XHMHYECKOM CBs3H,
TEOPHH PAaCTBOPOB, MEPUOJUYECKOrO 3aKOHA M MIEPHOAMYECKON cUCTeMBI 31eMeHToB uMeHu JI.M.Menaeneesa
JUIS IPOTHO3MPOBAHUS U ONKCAHUS CBOWCTB 3JIEMEHTOB M HEOPraHUYECKUX COEINHEHHM.

4. Conep:xanue TUCHUNTHHBI

HaumenoBanue
pasaeaa Coaep:xkanue pasgesa
AACHHILTAHBI
OcHoBHbIE 3aKOHBI M IOHATHSI XuUMuN BBenenne. XvMus Kak pa3jiesl eCTEeCTBOSHAHUS —
HayKa O BeHIeCTBaX M HMX MpeBpamieHusX. OCHOBHBIC MOHATHS B XUMHH: aTOM, XUMHYCCKHHA
«Xumusn Kak | 3JICMEHT, H30TOIHBIA COCTaB aTOMOB, MOJICKYJa, IPOCTHIC W CIIOKHBIC BEIIECTBA. AJUIOTPOIHS.
Hayka. Cmpoenue | AToMHast W MoJeKkyispHas macca Monbs. DyHIaMeHTaTbHBIE M YacTHBIE 3aKOHBI. 3aKOH
eeujecmear COXpaHEeHHsI MaCChI-DHEPTUH; 3aKOH YKBUBAJIEHTOB, MTOCTOSHCTBA COCTaBa, KPATHBIX OTHOIICHHMH,
ABoTrazipo, ypaBHEHHE COCTOSHUS UCATLHOTO Ta3a.
Crpoenne aroma. CTpoeHHE aTOMOB M CHCTEMATHKa XUMHYECKUX 2JIeMEHTOB. KBaHTOBO -
MeXaHW4YecKas Mojenb aToMa. J[BolcTBeHHas mpupoja dJekTpoHa. KBantosslie uncna. [IpaBuna




U TOPSIOK  (QOPMHUPOBAHUS  IJNEKTPOHHBIX  OOOJIOYEK  MHOTORJICKTPOHHBIX ~ aTOMOB.
Ilepmoguueckuii 3akoH W mepuoguueckas cuctema oanementoB .M.  Menzeneesa.
[Teprogudeckrie U HEIEPUOIUIECKUE CBOMCTBA 3JIEMEHTOB M MX coeanHeHn. OOImeHayqyHoe 1
¢dunocodcroe 3HaueHue 3akona /.M. Menneneea.

Xumuyeckasi cBsi3b. OCHOBHBIE THIIBI W XapaKTEPUCTHKH XHMHYECKOH CBS3H.
KoBaenTHast cBsA3b. MeTO BaJCHTHBIX CBA3ed. [ mOpmmm3amust aTOMHBIX opOurtaineid. MoxHas
XAMHA4YECKasa cBA3b. OOIMe CBOMCTBA COEAMHEHNN C MOHHOM CBSI3BI0. MeTaiuindeckas CBA3b U
CBOMCTBa METAJUIOB. MeXMOJIEKYJIsIpHbIE B3auMOIeHCTBUs. BogopoaHas cBs3b.

Ocnosnvie
3aKOHOMeEpHOCHmU
npomexanus
XUMUUECKUX
peakyuii

OCHOBBI XHMHUYECKOM TEPMOIUHAMUKH. ODHEpreTHdeckue dPQPEKTH XUMHUUECKUX
npoueccoB. BHyTpeHHssT SHeprus. DHTaIbNUS. DHTaNbIUs 00pa3oBaHMs. TepMOXUMHYECKHE
3aKkOHBL. 3aKkoH ['ecca u ero ciencTBus. DHTPONUS M e U3MEHEHHE B XUMHYECKUX ITIpolieccax U
¢da3oBeIX mepexonax. OHeprus [nbOca — KpUTepHil, ONpeessIONIMA HalpaBIeHHOCTh
MIPOTEKaHMsI XUMHYECKUX TPOIECCOB.

XuMudeckass KMHETHKAa M XMMHUYECKoe paBHOBecue. [IOHATHE O CKOPOCTH XUMHYECKUX
mporueccoB. 3akoH AedcTBUs Macc. KoHcTaHTa CKOpOCTH. 3aBUCHMOCTB CKOPOCTH PEAKIUH OT
Temnepatypbl. Karammsartoper. OOpaTuMble peakmuu. XHUMHYECKoe paBHOBecwe. KoHcTaHTa
XAMHUYECKOTO paBHOBecHs W m3MeHeHue sHeprun [ ud6ca. [puammmn Jlelllatense-Bant-T'odda -
Bpayna.

Pacmeopui u
opyaue
oucnepcHble
cucmembl

CoctaB 1 cocoObI BBIpaKCHHSI COCTaBa pacTBOpoB. PacTBopuMocTh. BosmHbIE pacTBOPHI
971eKTpoIUTOB. CBOWCTBA PAcTBOPOB 3UIEKTPOJIHMTOB, HX 3JIEKTPONPOBOAHOCTh. CHIBHBIE W
cmabeie snektponuThl. KoHcranta nuccommanuu. MoHHbIE peaknuu oOMEHa B pacTBOpax
AJIEKTPOJIUTOB. Boza kak ci1adblii 25eKkTpoinT. BoopoaHslil mokaszarens cpepl.

Inekmpoxumuue
cKue npoyeccol

I'eTeporeHHbIe OKHCIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [ToHsTHe 00 31eKTpoaHOM
noreHiyane. CTaHIapTHBI BOJOPOIHBIM 3MEKTpoA. Psaa HampsokeHHI M BBIBOABI U3 HETO.
VYpaBuenne Hepncra. ['ampBaHMYeckue dJIeMEHTH. AKKyMynsTopbl. Koppo3usi MeramioB, ee
Buibl. CrIoCOOBI 3aIIMTHI METAJUIOB M CIIABOB OT KOPPO3HH.

XuMHsS METAJIOB. 3aBUCUMOCTh XMMHUYECKHX CBOMCTB METAJJIOB OT HX IOJIOKEHHS B

Cneyuanvhole nepuoanueckoil cucreme JI.1. MenneneeBa u B pAly CTaHAAPTHBIX AJEKTPOJHBIX MOTEHIUAJIOB.
paszoenvt xumuu OTHOIIEHHE METAUIOB K OKHCIUTENSAM - TPOCTHIM BeIeCTBaM, BOJAE, BOJHBIM pPacTBOpaMm
IIeNI0Yei U KUCIIOT, CMECSIM KHCTIOT.
2 cemecTp
Beeoenue 6 OmnpeneneHre HaykKd HeopraHuueckod XuMud. OCHOBHBIE 3Tambl  pa3BUTHUSA
xXumuio HEOpraHWM4YecKod XWMHHU. HeopraHwdeckas XUMHUS U XUMHUUYECKas TEXHOIOTHSA. XHUMHAYECKas
INeMeHmo8. MIPOMBIIIIICHHOCTh. [IpoOIeMBl SKOJIOTHH B CBS3U ¢ XUMH3aNUeH HApOIHOTO X03siicTBa. Poib u
Ilpoucxoscoenue | 3a7adu HEOPraHMUECKON XMMHUH B Pa3BUTHUH CMEXHBIX €CTECTBEHHBIX HAYK.
:acnpocmpaneu- Teopus bonbimoro B3peiBa. OOpazoBaHKe IIEMEHTOB: 00pa30BaHMUE S/Iep, AaTOMOB 3JIEMEHTOB
Paznuuust B pacnpocTpaHEeHHOCTH 3JIEMEHTOB U MX MpHYHMHA. PacrpeseneHue 31eMeHToB Ha 3emiie
HOCMb I71eMeHmM 08
(penkue v paccesiHHbIC SJIEMEHTHI).
6 npupooe
IIpocToe BemecTBO — Kak (opma CYIIECTBOBAaHUS JJIEMEHTa. AJUIOTPONUS U
moMMMOP(U3M TPOCTHIX BEMmECTB. MeTallbl W HEMETaUIbl B IEPHOAMICCKOH CHCTEMe
anemenToB .M. MenneneeBa KpucramioXxuMu4YeckHe CTPOEHHE TIPOCTBIX  BEIIECTB.
OJNEeKTPOHHOE CTPOEHHE aTOMOB JJIEMEHTOB M KPHCTAUIOXMMHYECKOE CTPOCHHE IPOCTHIX
IlIpocmoe BemecTB. OCHOBHBIE NPUHIMIIBI U CHOCOOBI MOJIyYEHHsI MPOCTBIX BEUIECTB: (HU3MUECKUE H
eeuyecmeo xumuueckre. OOmuMe Qunyeckue M XHMMHYECKHE CBOMCTBA METAJUIOB. XapaKTepHbIE W
yCTOIﬁ‘IHBLIe CTCIICHU OKHUCJICHUS, WX U3MCHCHUE B NCpUOAC U MO Ipylmam nepnonnqecxoﬁ
cuctemsl 3neMeHToB J[.Ml.MenaeneeBa. OTHOIIEHHE METANIOB K OKHCIHUTEISIM: IPOCTHIM
BEIIECTBAM — KHCJIOPOAY, BOJAOPOAY, a30Ty, TaJOreHaM, a30Ty; CIOXHBIM BEIIeCTBAM - BOJE,
BOJIHBIM PacTBOpaM IIEJI0YeH, KHCIOTAaM, CMECSIM KHCIIOT.
Homenknarypa, xmaccudukanus U moirydeHne. DakTopbl, ONpeNeNsioniue CBOHCTBa
OMHAPHBIX COCIMHEHUH (pa3Mep aTOMOB, UX 3JEKTPOOTPHUIATEIEHOCTh, XapaKTep XUMHUECKON
Bunapnwe " CBSI3M) M 3aKOHOMEPHOCTH WX u3MeHeHHs . COeIMHEHUS 3JIEMEHTOB _C BOJIOPOZIOM, OKCHIEL,
COMCHBLE ramoreHuapl W Ap.  Kiaccudukamus — CIIOKHBIX — COeAMHEHHHA.  [MIAPOKCHIBI  Kak
XUMuuecKue XapaKTCpUCTHUICCKUE COCANHECHNU . KucinotHo-ocHOBHBIE CBOMCTBA TUIAPOKCHUIOB, an)OTepHOCTI)
coeounenus THIPOKCHAOB.  OKHUCINTENBPHO-BOCCTAHOBUTENBHBIE ~ CBOMcTBa  ruapokcumoB.  Comm,
KHaCCI/ICbI/IKaHHH, TEPMUYECCKAA yCTOﬁ‘IHBOCTB, PacTBOPpUMOCTD, OKHCIIUTCIIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA. CpaBHI/ITeHBHaH yCTOﬁ'—IHBOCTB coyier u COOTBETCTBYHOIIMUX UM
KHCJIOT.
Xumusn O wmecte Bomopona B Ilepuommdeckoii cucreme. OOmas XapakTepuUCTHKa JIIEMEHTA,
coeOuHeHul HaxXOXXICHWE B MPUPOAE, IOJIyYCHWE M CBOWCTBAa. 30TOmBI, TepMmmUecKas IUCCOIMAINS,
anemenmos zpynn | GU3MYECKHE U XMMHUYECKHE CBOMcTBa. JlabopaTopHbIe ¥ NPOMBIIIIIEHHbBIE CIIOCOOB! ITOTYYEHUSL.
IIC  snemenmos | Tvunpunpl, uUX KIaCCU(PUKAIWS, IONydeHHE M CBOWCTBAa. [IpUMEHEHWE BOJIOpPOJA U €ro
JI.H.Menoeneesa. | coeMHEHUH.

Ceoiicmea




AJropuT™ 00IIEH XapaKTEepUCTUKY JIEMEHTOB Ha IpUMepe S- 3ieMeHTOB. CTpoeHHe aTOMOB,
3aKOHOMEPHOCTH W3MEHCHWsI DPaJlyCcOB aTOMOB M HOHOB, DHEPIMM HWOHMW3ALMH, CPOACTBA K
3NIEKTPOHY, IEKTPOOTPHUIATENFHOCTH, KOOPAWHAIIMOHHOTO YHCJIA MOHOB, M3MEHEHHS KHCIOTHO-
OCHOBHBIX CBOMCTB THJIPOKCHIOB. XapaKTep XUMHUYECKOW CBSI3M B COEAMHEHHSX. BO3MOXXHOCTBH
00pa3oBaHUSI KOOPAWHAIIMOHHBIX coequHeHUH. OCOOEHHOCTH XWMHH JHTHI W OepILTHAL.
Baxneiimme coequHEHHS S- JJEMEHTOB: OKCHIBI, IEPOKCHIBI, HAINEPOKCHIBI, O30HHIBI;
raApokcHapl, comi. CrnocoOBl MONydeHHs, CBOWCTBA. Mephbl MPEIOCTOPOKHOCTH TpH padoTte ¢
yutieM. TOKCHYHOCTh coenmuHeHnid Oepwumist W Oapus. [IprMeHEHHEe NPOCTHIX BEIIECTB S-
9JIEMEHTOB M MX COoeTMHEeHHH. JKecTKOCTh BOJIbI M CIIOCOOBI €€ YCTpaHEeHHsI.

Ob6uiast xapakrepuctrka.OCOOSHHOCTH IEKTPOHHOTO CTPOCHHs aTOMOB (- 3/IEMEHTOB, HX
BQJICHTHBIE COCTOSHMSA. XapaKTEepHbIE M YCTONUMBBIE CTEIEHH OKHCIICHHS 3JIEMEHTOB. Xapakrep
XUMHUYECKOH CBA3U B coeMUHEHUsX. CKIOHHOCTh K KOMILIEKCOOOpa30BaHMIO. BiusHue mpupos!
JIMTAHIOB Ha CTaOWIIM3AlMIO CTereHei OkucieHus. OKCHABL: CIOCOOBI MX TOJIyYeHUsI, CBOICTBA.
M3MeHeHne KHCIIOTHO — OCHOBHBIX CBOWCTB OKCHIOB B 3aBUCHMOCTH OT CTENCHU OKUCIECHHS U
nostokeHnst 0- amementoB B IIC. T'HApOKCHIBL: CIOCOOBI MOMydYCHHMs, M3MCHEHHE KICIOTHO-
OCHOBHBIX CBOMCTB. O030p OKHCIIUTENHHO-BOCCTAHOBUTEIBHBIX CBOWCTB COSIUHEHMIT 0-2JIEMEHTOB,
MX U3MEHEHHE [0 NEpUoAaM M rpynnaM. BiusiHue cpenpl Ha NpoTeKaHue MpoleccoB. BaxHeiime
COCIMHCHMS: TaluAbl, CyAb(QUObl, KapOWABl, HHUTPHIBL. bHoJOrMdeckas posb O-3JIEMEHTOB.
IIpuMeHeHue coeTMHEHU.

Obmas xapakrepuctuka. OOmas XapakTepucTHKa p- 3JeMeHTOB. CTpOeHHE aTOMOB,
Bo3MoHBIE MX BaJIEHTHBIE COCTOSIHUSA, 3aKOHOMEPHOCTH M3MEHEHHUs B MOArpyNIax paguycoB
aTOMOB, WX OHEPrUM HWOHM3AIUH, CPOJICTBA K DJEKTPOHY, OJJIEKTPOOTPHUIATEIHLHOCTH,
KOOPAUHAIMOHHOT'O YUCJIa NOHOB. XapaKTep HU3MCHCHUS KUCIOTHO-OCHOBHBIX U OKHCIIUTCIIBHO-
BOCCTAHOBUTEJIbHBIX CBOMCTB OJHOTHUIIHBIX COEAMHEHUI. XapaKTepHbIE U YCTONUMBbIE CTETIEHU
OKUCJICHUA DBJIEMCHTOB, UX HM3MCHCHUC B HNEpUOJAC U IO TI'pyIIamM HCpHO[[H‘ICCKOﬁ CUCTEMBI
anementoB .M. MenzaeneeBa. Xapakrep XUMHUECKHX CBsizel B coeAuMHEHHUAX. CKIOHHOCTh K
00pa30BaHHI0 KATHOHHOW M aHHOHHOW (opM, K KoOMIUIeKcooOpa3oBaHuio. BomopomaHsie
coequHEHUs p- 3MeMeHToB. OKCHmbl p- 31eMeHToB. CHocoOBl WX moiydeHus. M3MeHeHue
KHCJIOTHO - OCHOBHBIX CBOMCTB BBICIIMX OKCHIOB p- 3JIEMEHTOB MO NEPUOJAM U TPYIIIaM.
T'unpokcuabl p- SIEMEHTOB: OCHOBaHHA, aM(OIHUTHI, KUCIOTHI, WX MOJy4YeHue. l3meHeHue
KHUCJIOTHO - OCHOBHBIX CBOWCTB T'MAPOKCHIOB MO MEPUOAM U TPYIIaM, a TAKKE B 3aBUCUMOCTHU
OT CTCTIICHH OKWUCICHHSA p- DJEMEHTOB, OOpa3yMOMmMX OBa M OOJNBIIEE YHCIO THIPOKCHIOB.
OKHUCITUTENTbHO — BOCCTAHOBUTENIbHBIE CBOWCTBA COEJUHEHHMM p- JJEMEHTOB: o00Iue
3aKOHOMEPHOCTHU. HpI/IMeHeHHe NPOCTBIX BCUIECTB P- DJBJICMCHTOB W HUX COGILI/IHﬁHI/Iﬁ.
buonoruueckas poss.

braropoassie (nHepTHBIC) Ta3sl. [IpakTHYecKOe MPUMEHEHNE OIaropOAHBIX Ia30B.

coeouHeHul S-
/1EMEHM 06
Ceoiicmea
coedunenuii d-
2/IEMEHM06»
Ceoticmea
coeOuHenuil p-
NIEMEHM 06

Oo30p ceoilicme
coeounenuil f-
2J1EMEHM 08

JlanTanonap! (rantaHuabpl). OOmIas XapaKTEPHCTHKA 3JEMEHTOB, CTETIEHH OKHCIICHMS,
Hax0oXJeHUe B Ipupoje. XUMHUECKHE CBOMCTBA IPOCTBIX BELIECTB U UX H3MEHEHHE C
BO3paCTaHUEM AaTOMHOIO HoOMepa 3jieMeHTa. IIpuumHbBl CXOACTBA CBOMCTB JIAHTAHOUJOB.
Vuacrue f-opburaneii B 00pa3oBaHIM XUMHYECKHUX CBA3CH, BRICOKHE KOOPAHHAIIMOHHBIC YHCTIA.
JlantanougHoe cxxatue CoenMHEHHsS JIAHTAHOWIOB. IIpMMEHEHHE NaHTaHOMIOB U WX
COCMHEHU.

AxtrHOMB! (akTHHKABI).OOMmAs XapaKTEepUCTHKA DIIEMEHTOB. XHWMHYECKHE CBOMCTBa
OpOCTBIX BeliecTB. Yuactue f-opOuraneii B 00pa3soBaHHMM XHMHYECKHX CBS3€i, BBICOKHC
KOOpAMHAIMOHHBIE YHcIIa. AKTHHOMTHOE cxkaTHe. I IprMeHeHne akTHHOUIOB M MX COeJMHEHHI.

5. Tlanupyemblie pe3yabTaThl 00yYeHHUs MO TUCHUIIMHE, 00ecneYnBaloIIHe A0CTHKEHHE IIAHHPYEMBbIX
Pe3yJabTaTOB 0CBOEHHSI 00Pa30BaTEIbHOI MPOrpaMMbl

I/I3yqu1/Ie JAUCHUIUIMHBI HAITPAaBJICHO HA (I)OpMI/IPOBaHI/IG CJICAYIOHNX KOMHCTCHHHﬁZ

Koa m HamMeHOBaHHE KOMITETEHIIHH

Kon m HauMeHOBaHMe MHAUKATOPOB 10CTHKEHUI KOMIIeTeHIUii

OIIK-1 OIIK-1.1

CrnocobeH HU3y4aThb, aHaJIM3UPOBaTh, | 3HAET OCHOBHBIE CBEACHHMS O  MEXaHHM3MaX XHUMHUYECKUX pPEaKIui,
HCIOJIb30BaTh MEXAaHM3Mbl XHUMHUYECKHUX | CTPOEHUM BELIECTBA, MPUPOAEC XUMHUYECKOHM CBSI3W U  CBOHCTBaxX
peakuui, IIPOUCXOIAIIUX B | pa3JIMYHBIX KJIACCOB XMMMYECKUX DJIEMEHTOB, COEIMHEHUH, BEIIECTB U
TEXHOJIOTMYECKUX rnporeccax A | MaTepHajoB

OKPY’KaloIlleM MHpe, OCHOBBIBasChb Ha | OITK-1.2

3HAHUAX O CTPOCHUM BCUICCTBA, IMPUPOJEC

XUMHYECKOH CBSI3H " CBOMCTBax
Ppa3IMYHBIX KJIACCOB XUMHYECKUX
3JIEMCHTOB

Croco0eH aHamuM3UpOBaTh W UCIOJIb30BaTh CBEACHUS O MEXaHW3Max
XUMHUYCCKUX peaKHHﬁ, CTpOGHI/II/I BCIICCTBA, anpO)Ie XI/IMI/I‘{GCKOI\/’I CBs3HU
nu CBOﬁCTBaX paSHI/I‘IHBIX KJIaCCOB XMMHYCCKHUX DJICMCHTOB, COCHHHGHHﬁ,
BEIIECTB M MAaTEPHAIOB B TEXHOJOIMUYSCKHX IMPOIECCaX U OKPYKAIOIIEM
MHpE

OIIK-1.3




BHaHCCT HaBbIKaMU MPOBCACHUSA XUMHYCCKOI'O aHaIn3a,; UCIO0JIb30BAaHUEM

OIIK-2
Crocoben HCTIOB30BaTh
MaTeMaTudeckue, ¢usndeckue, (Gu3nKo-

CIPaBOYHOM  XMMHYECKOH  JIUTEpaTypbl; METOJaMU  IPOBEICHHS
XIMHWYECKHUX PEaKIHi U MPOIECCOB
OIIK-2.1

3HaeT COBPEMEHHBIE MATEMAaTHIECKNE H (DPU3UKO-XUMHIECKAE METOABI JUIS
peneHust 3aga4 npogecCHOHATbHON eI TEIbHOCTH

OIIK-2.2
Brnageer u ucmonp3yeT COBpEMEHHBIE METOABI M 0a3bl AAaHHBIX IS
peneHust 3aaa4 npogecCHOHATbHON AESTEIbHOCTH

MIPOBOJUTH HAONIONCHUS W W3MEPEHHUs C

XAMHYECKHE, XUMHYECKHE METOIbI IS
. | OIK-2.3
peureHuss  3a7a4  pOdECCHOHAIBHOM
[puMeHSET OCHOBHBIC 3KCIHEPUMEHTAIBHBIE METOABI HCCICIOBAHUS
JeSTEIBHOCTH N
(DU3UKO-XMMUYECKUX CBOWCTB BEIIECTB, a TAK)KE TEOPETHUYCCKUE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIHIUIMH K PEIICHHUIO MPAKTHYECKUX BOIPOCOB
XMMHUYECKON TEXHOIOTHH
OMK-5 OIIK-5.1
CrnocobeH  OCYHIECTBIISITh ~ KCIEPUMEHTANbHBIE  UCCIEAOBAHUSA U
CrnocobeH OCYILIECTBIISATh .
UCTBITAHKUS 1O 3aJaHHOW METOAMKE, COOMpaTh U aHAIU3UPOBATH
IKCIIEPUMEHTAIbHBIE  HCCIEAOBAHUS U
. JINTEPATYpPHBIE JTAHHBIC
UCTBITAaHUS 110  3aJaHHOH  METOJIMKE,

OIIK-5.2
CriocobeH MpOBOIWTH HAOIMIOACHUS M M3MEPEHHs C YIeTOM TpeOoBaHHI

pabotr no oOpaboTke M aHaIU3y Hay4HO-
TEXHUYECKOH MH(OPMALIH U Pe3yJIbTaTOB
HUCCIICAOBAHUM, BHITIOTHSATh

9KCIIEPUMEHTHl U O(OPMIISIT PE3yJIbTAThI
HCCIICIOBAaHUN U Pa3pabOoTOK, TOTOBHOCTh
OCYIIECTBIISATH MOJTOTOBKY
JOKYMEHTAIUH, ITPOCKTOB IUIAH

y4eToM TpeGoBaHUi TEXHUKH
TEXHHUKH 0€30MacHOCTH
0e30macHoOCTH, o0OpabaTrIBaTh u
OIIK-5.3
HUHTEPIPETHPOBATh  SKCIIEPUMEHTAIbHBIC
aHHbIE CrnocobeH 00pabaThlBaTh M HHTEPIPETHPOBATH OIKCIICPUMEHTAIbHBIC
JIaHHBIC, TOTOBUTB OTYETHI 110 BBITOJHECHHON HCCIIEA0BATEIbCKON paboTe
MK-5 MK-5.3
CrocobeH  OCyHISCTBIATh NpoBeAcHHE | [OTOB  HCIOJB30BaTh 3HAHHE CBOWCTB  XMMHYECKUX  JJICMCHTOB,

COCIIMHCHUII U MaTepuajgoB Ha
poheCCHOHATBHOM eI TeIbHOCTH.

HUX OCHOBC i PpCIICHUA 3aJa4d

B pesynbraTe chopMHUpOBaHHOCTH KOMIIETEHIIMU CTYJCHT JOJDKEH:

3namo:

TEOPUH TIPOUCXOXKIICHHS, OCHOBHBIC 3aKOHBI
JJIEKTPOHHOE CTPOCHUE aTOMOB M MOJICKYII,
CTPOCHHE BEIIeCTBA B KOHJCHCHPOBAHHOM
Ilepuonuueckoil cuCTeMbl U MX BaKHEUIIUX
JJIEKTPOHHOE CTPOCHUE AaTOMOB M MOJICKYII,
CTpPOEHHE BEIECTBA B KOHJEHCUPOBAHHOM
MPOLIECCOB U XAPaKTEPUCTHKU PAaBHOBECHOTO

U 1paBujia PACIIPOCTPAHCHHOCTHU DJJIEMCHTOB B HPUPOAC,
OCHOBBI TE€OpHU XAMHYECKOH CBSI3H B COCIMHCHUAX Ppa3HbIX THIIOB,
COCTOAHHNH, XHUMHYCCKHE CBOICTBa DJICMEHTOB PA3JIUYHBIX T'PYHIT
CO€,I[I/IH€HI/II71, CTpOCHUC H CBOICTBa KOOPAMHAIMOHHBIX COCZ[HHCHHﬁ;
OCHOBBI TE€OpHU XUMHYECKOH CBSI3H B COC/IMHCHUAX Ppa3HbIX THIIOB,
COCTOAHNHU, OCHOBHBIC 3aKOHOMCPHOCTH IIPOTCKAHHUA XUMHUYCCKUX
COCTOSAHHsA, MCTOJbI OIIMCAHUA XMMHUYCCKHX paBHOBeCI/Iﬁ B pacCTBOpax

9JIEKTPOJIUTOB, XUMUYECKHE CBONCTBA 3JEMEHTOB pPa3iMuHBIX Ipynn Ilepuoauueckoil CUCTEMbI M HUX Ba)KHEHIIMX
COEIMHEHUH, CTPOEHUE U CBOMCTBA KOOPJUHALMOHHBIX COSAMHEHUN; OCHOBHBIE 3JIEMEHTAPHBIE METO/bI XUMUYECKOIO
HCCJIEI0OBaHMs IPOCTHIX U CJIOKHBIX BELIECTB IIPU PELIEHUU IKCIIEPUMEHTANIBHBIX 33134,

Ymemsn:

HCII0JIb30BAaTh OCHOBHBIC J3JIEMEHTAPHBIC METOAbl XUMHNYCCKOTO UCCICAOBAHUA MPOCTHIX U CJIOKHBIX BEHICCTB

HpI/I pe].[IeHI/II/I 3KCHepI/IMeHTaHLHLIX 3aJa4, UCIIOJIb30BaTh 3HAHUA O CTpOSHI/II/I BCHIICCTBA, an/Ipoz[e XHMH‘IeCKOﬁ CBSI3U B
pa3HI/I'-IHI)IX Ki1accaX XHUMHYCCKHUX COCI[I/IHCHI/Iﬁ JJ1sT TIOHUMAaHUA CBOﬁCTB MaTepI/IaJ'IOB U MCEXaHU3MaA XHUMHUUYCCKUX
MPOIIECCOB, MPOTEKAOIINX B OKPYKAIOIIEM MHPE; HCIOJIh30BaTh OCHOBHBIC 3JICMEHTAPHBIC METOMIbl XUMHUYECKOTO
UCCIICIOBaHMS MPOCTHIX M CIOKHBIX BEIISCTB MPH PEIICHUN 3KCIIEPUMEHTAIBHBIX 3a7ad.

Bnaoemes:

HaBBIKAMHU aHAJIM3a M MOJCIUPOBAHUS, TCOPETUICCKOTO U IKCICPUMCHTAIBHOTO UCCICAOBAHHUS XHUMHUYECKHX
COCJIMTHCHUI, HaBBIKAMHU HCIIOJH30BaTh 3HAHUS O CTPOCHUHU BEIIECTBA, MPUPOJC XUMHUUYCCKOW CBS3U B Pa3IHYHBIX
KJlaccaX XUMHYECKUX COCIMHEHUH ISl MOHMMAaHUS CBOWCTB MAaTepHajoB W MeXaHHU3Ma XHMHYECKHX IIPOIIECCOB,
HpOTeKaIOHH/IX B oxpymaromeM MI/IpC; HAaBbIKAMHM aHaJIn3a 1 MOZIGJ'II/IpOBaHI/IH, TeOpeTI/I‘IeCKOFO n 3KCHepI/IMeHTaHBHOFO
HUCCIICJOBAHUA XUMHUYCCKUX COG}IHHCHHﬁ; HaBbBIKAMHA 06pa6OTKI/I 3KCHepI/IMeHTaHBHBIX JAHHBIX W AaHAJIu3a
MOJTy4YE€HHBIX PE3YIbTATOB.

AHHOTALIIUA
padoueil nporpaMMbl AUCHHUIIMHBI



Opranuyeckasi XuMust

1. O6uas TpymoeMKocTh (3.€./ uac): 11/396.

2. MecTO THCHMILUITHHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl.

Hucnnmmaa B51.0.16 — Opranndeckass XUMHs OTHOCUTCA K AMCIUIUIMHAM 0a30BOH "acTu. JucOUIUIMHA
0asupyercs Ha Kypcax IUKJIOB €CTECTBEHHOHAYYHBIX AUCIMIUIMH: HEOPraHUUeCKass XUMHUSI, aHATUTHIECKAsT XUMUSL.

3. Heab u 32124y U3yYeHUs TUCHHUILIUHBI

Heabo ocBOEHHWA UCIUILIMHBI SBIAETCS oOecredeHne 0a30BOH IOATOTOBKHM CTYAEHTOB B oOiacTu
OpraHUYECKON XUMUHU.

3amaum npenogaBaHus AUCIUIUINHBL:

- OJTy4eHHE 3HAHUH O XUMHIECKHX CBOMCTBAX Pa3INYHBIX KIACCOB OPTaHUYECKUX COCIMHCHHUH;

- OCBOEHHE OCHOBHBIX METOAOB AKCIIEPUMEHTa B OPraHNYECKOIl XUMHUHY,

- OCBOEHHE HABBIKOB IIPUMEHEHUs TEOPETUUECKUX 3aKOHOB K PELICHHUIO NMPAKTHYECKUX 3a7ad XUMHYECKON
TEXHOJIOTUH.

4. CopepxaHue TUCHUTLTHHBI

Monyns 1. Beenenue

Monaynb 2. AnKaHsl

Monaynb 3. AJKeHBbI

Monynb 4. AJKaaueHbl

Mopynb 5. AnkuHbI

Mopayns 6. Ontudeckas H30Mepus

Mopynb 7. AMTUUUKINYECKHUE YTIEBOIOPOABI

Mopynb 8. Apomatuyeckue COeIUHEHUS

Mopayns 9. IloauuuKIMYECKre apeHbl

Mopayns 10. ['anoreHONpoU3BOAHBIE YTIEBOIOPOAOB

Monayns 11. MertamiopraHudeckie coeIMHEeHuUs

Mopyib 12. CiupThl ¥ EHOIBI

Mopnyas 13. IIpoctsie 3¢upst

Mopnynb 14. Hurpocoenunenust. Cyinb(hOKHCIOTHI

Monynb 15. Anbaerunbl 1 KETOHBI

Monyns 16. KapOoHOBEIE KHCIOTHI

Mopynb 17. AMuHBI

Mopayns 18. lna3o- u a30coeAMHEHUS

Mopayns 19. I'erepouuKiIndecKue COEAMHEHNS

5. llnanupyemble pe3yJibTaTbl 00yUeHHs N0 JUCHUILUIMHE, 00ecleYnBalolie JOCTHKeHHe MJIAHMPYeMbIX
pe3yJIbTaTOB OCBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl

W3ydyeHnue AMCUMIUIMHBI HAIPaBJIeHO Ha (GOPMHUPOBAHUE CIEIYIOIINX KOMIETEHIINI:

Kox 1 HauMeHOBaHHE KOMIIETECHIUH
OIIK-1
Cnocoben

KO)I 1 HAMMECHOBAHUE UHIUKATOPOB JOCTHKEHUH KOMIETeHIM i
OIIK-1.1
3HaeT OCHOBHBIC CBCJACHUA O MCXaHHU3MaX XHMHYCCKUX peaKuHﬁ,

n3y4aTtb, AHAJIM3UPOBATD,

HCIOJIb30BaTh MEXAHU3Mbl XMMHUYECKHUX | CTPOEHUHM BEILECTBA, NPUPOAEC XUMHUYECKON CBSI3U U CBONCTBAX
peakuui, MPOUCXOALINX B | Pa3lIMYHBIX KJIACCOB XMMMYECKHMX DJJIEMEHTOB, COEAUHECHUH,
TEXHOJIOTHYECKUX nporneccax M | BEUIECTB U MAaTEPUAIOB

OKpYJ)KaroIlleM MHpe, OCHOBBIBasCh Ha | OIIK-1.2

3HAHMAX O CTPOEHHMHM BellecTBa, npupole | CriocoOeH  aHanM3WpoBaTh W MCHONB30BaTh  CBEJCHUS O

XMMHYECKOH  CBA3M M CBOWCTBAaX | MeXaHM3MaX XMMHUYECKHX PEaKIUil, CTPOCHUU BEIECTBA, MPUPOJIE
Ppa3IMYHbIX KJIACCOB XMMUYECKUX | XMMUYECKOH CBSI3M M CBOMCTBaX Pa3IMYHBIX KJIACCOB XMMUYECKUX
JJIEMEHTOB JJIEMEHTOB,  COGJUHEHMH,  BEIeCTB M MaTepualoB B
TEXHOJIOTHUYECKUX MPOLeccaxX U OKPYXKAIOIMEM MUpE
OIIK-1.3
Brnameer HaBBIKAMH — TIPOBEICHHUS XUMHYECKOTO  aHAJIN3a;
HCTIOJIb30BaHUEM CIIPABOYHON XMMUYECKOH JINTEPaTyphl; METOIAMU
MTPOBEACHHUS] XUMHYECKUX PEaKIUil ¥ IPOIECCOB
OIIK-2.1
OIIK-2 3HaeT COBpPEMEHHbIE MAaTeMaTHUeCKHe W (QHU3UKO-XMMHUIECKHE
Cnocoben UCIIONB30BaTh | METOJIBI IS pEIIeHHs 3a/1a9 PO eCCHOHAIBHON AeITeNTbHOCTH
MaTeMmaruueckue, ¢usndeckne, ¢usuxo- | OIK-2.2
XMUMHUYECKHe, XHMHUYECKHe METOABl il | Bmajeer m MCmonb3yeT COBpEMEHHBIE METOABI U 0a3bl JaHHBIX U
pemieHust  3amad  poQeCcCHOHANBHON | pemeHus 3a1ad npoecCHOHAIbHON AeSTEIbHOCTH
JESITENLHOCTH OIIK-2.3

HpI/IMCHHCT OCHOBHBIC SKCIICPUMCHTAJIbHBIC METOAbI UCCJICTOBAHUSL




(1)I/I3I/IKO-XI/IMI/I‘I€CKI/IX CBOICTB BCIICCTB, a TaKXKE€ TCOPETHUUCCKUC

MIPOBOJIUTh HAONIONCHUS W W3MEPEHHUs C

3aKOHbl ~ €CTECTBEHHOHAYYHBIX  JUCHUIUIMH K  PELICHUIO
NPaKTHYECKUX BOIPOCOB XUMHYECKOH TEXHOIOTHH
OIIK-5.1
OIIK-5 CrnocobeH OCYIIECTBISATh AKCIIEPUMEHTAIbHBIC HCCICIOBAHHUSA U
Cmocoben OCYINECTRIIATH | UCIBITAHUA II0 3aJlaHHOM MeToAuKe, coOupaTh M aHAJIU3UPOBATh
9KCIICPUMEHTAIBHBIE  HCCICIOBAHHA U | JMTEPATypPHBIE JAHHBIE
HCIIBITAaHUSA 1O  3agaHHoW  Meromamke, | OINK-5.2

CrocobeH TPOBOIUTH HAONIONCHUS ¥ H3MEpPEHHS C Yy4eTOM

pabotr no oOpaboTke M aHaIU3y Hay4HO-
TEeXHUYECKOH HHPOPMAIMU U Pe3yIbTaToB

y4eToM TpeGoBaHuUi TEXHUKH | TpeOOBaHMH TEXHUKH 0€30MaCHOCTH

0e30MacHOCTH, 00pabaThIBaTh u | OIK-5.3

HUHTEPIIPETHPOBATh  dKCHepuUMeHTanbHble | Criocoben 00pabaTbIBaTh " HHTEPIPETHPOBATD

JIAHHBIC 9KCIICPUMEHTAJBbHBIC NaHHbIC, TOTOBUTh OTYETHI MO BBITOJIHCHHOM
HCCIICOBATEIILCKON paboTe

MK-5 MK-5.3

CrocobeH  OCYHIECTBIATh MpoBeAcHUE | [OTOB HCIHONB30BaTh 3HAHHE CBOWCTB XHMHYECKUX DICMEHTOB,

COEIMHEHU M MaTepualoB Ha UX OCHOBE Ul pEIleHHs 3amad
PO eCCHOHANBHOMN NESITENEHOCTH.

HCCIIEJOBAaHHH, BBIIIOTHATh

9KCTIEPUMEHTHl B O(DOPMIISITE PE3yIbTATHI
HCCIIEOBAaHUN M pa3paboTOK, TOTOBHOCTh
OCYIIECTBIISATH MOJTOTOBKY
JOKYMEHTAIUH, ITPOESKTOB IUIAH

B pesynabTate copMHUpOBAaHHOCTH KOMIIETCHIINH CTYICHT JIOJDKCH:

3namo:

OCHOBHBIC 3aKOHBI CCTECTBEHHOHAYYHBIX OWCUUIUINH, WCTOPUIO PAa3BUTHSA OPTaHMYECKOM XWUMHH;, OCHOBHBIC
TEOPETHYCCKHE 3aKOHOMEPHOCTH OpPTaHWYEeCKOH XHMHH, CTPOSHHE MOJCKYJI OCHOBHBIX KIJIACCOB OPTaHMYECKUX
COCIMHCHUI, OpraHNIeCKUe PEaKINy; METOIBI CHHTE3a OPTraHMICCKUX COCTUHEHUH; OCHOBHBIC KIIACCHI OPTaHUYECKUX
COCIMHCHUH, BUABI H30MEPUH OPTaHMYECKIX BEIISCTB; OCHOBHYIO JINTEPATYPY O OPTaHHUSCKOW XUMUH.

Ymems:

[IprMeHATh TONTyYEeHHBIC 3HAHUS TI0 OpPTaHHYECKON XMMUHU MPY W3YYEHUH IPYTHX AUCIUILUTHH U B PO eCCHOHATBHOM
JIeATENbHOCTH; IUIAHUPOBATh MHOTOCTaJUMHBIE CHUHTE3bl OPraHMYECKHUX COECOUHEHHI; MO CTPYKTYpEe OpPraHu4ecKoro
COEIMHEHUSI TMPEICKa3aTh €ro KIYEBble XHUMHUYECKHE CBOMCTBAa; CHHTE3HpPOBAaTb OPraHUYECKUE COEIUHEHUS,
IIPOBOAUTH KA4ECTBEHHBIM M KOJIMYECTBEHHBIM aHAJIUM3 OPIraHUYECKOrO0 COEJUHEHMS; COCTaBJIATb HAa3BaHMS
OpPraHMYECKHUX COEAMHEHHH B cooTBeTcTBUM ¢ HoMeHkiIaTypoil MIOITAK; wucnonp3oBaTe HaydHO-TEXHHYECKYIO
HHQOPMALIUIO IPH U3YYEHUH OPTaHUIECKON XUMMUH.

Bnaoembs:

3HaHUSIMH O COBPEMEHHBIX TCHJICHIMAX PAa3BUTHUA OPraHMUECKOTO CHHTE3a; 3HAHUSAMH O CTPOCHHUH OPTaHUYECKHX
COEIMHEHUH; 3HAHUSMH O CBSI3U CTPOCHUS OPTAaHMUYECKUN COCJUHEHH C PEaKIMOHHOW CIOCOOHOCTHIO; OCHOBHBIMU
CUHTETHUYECKUMH U aHAJUTHUYECKHUMHU METOJAMH IOJYYEHHs] U HUCCIEJOBAHMS OPraHMYECKUX BELIECTB U PEAKIIMii;
3HaHUSIMH 00 OCHOBHBIX MEXaHH3MaX OPTaHUYECKUX PEAKINH; CTIPABOYHON JTUTEPATypOr IO OPTaHMIECKON XUMUH.

AHHOTADUA
padoueil nporpaMMbl AUCHHMIIMHBI
AHanutnyeckast XuMus U QU3NKO-XUMHYECKIE METO/Ibl aHAIN3a

1. O6uras TpynoeMKocTh (3.€./ uac): 7/252.

2. MecTO TUCHMILUTAHBI B CTPYKTYpPe 00pa30oBaTebHOIl MPOrpaMMbl

Huctumuinaa 51.0.17 Ananutndeckast XuMusi 1 QU3UKO-XUMUYECKHE METObl aHAIM3a OTHOCHTCA K 0a30BOM
gacTH O5oka nuciuruiiH. OHa 6asupyercs Ha CIeAYIOINUX TUCIUILTMHAX €CTECTBEHHOHAYYHBIX M MPO(ECCHOHATBHBIX
muKiIoB: Matematika, ®usuka, O0mas u HeopraHuveckass xumust, OpraHudeckasi XUMHUs ¥ SBJISIETCS OCHOBOU LIS
muciuiuinH:  Omsmueckas xumust, Kommowmpwas —xwmus; OOmas XuUMHYECKas TEXHOJIOTHS; MeTposorus,
CTaHJapTH3AIMS U cepTU(UKALUS.

3. lleas ¥ 32124 U3yYeHUSs] AU CUMILIMHBI

Leabr0 0CBOCHHS JUCUUILTUHBI SBISETCS - oOecriedcHre 0a30BOM MOATOTOBKU CTYNCHTOB B aHAIU3E CHIPHS,
MaTEepHaJIOB U TOTOBOM MPOYKIIHU

3ajgaum npenoaaBaHus TUCIUATUIAHBL:

— OCHOBHBIC 3TaIlbl BBIIIOJIHCHUA H3Mep€HHI7[ B XUMUU,;
— IMPUEMBI BBIITOJIHCHU S KOJIMYECTBEHHOI'0O XUMHUYECCKOI'O aHaJin3a H3MCpeHHﬁ;
— MMpOBEACHUEC M€Tp0J'IOFPI‘I€CKOI>i OLICHKHU NOrpe€HIHOCTH PE3YJIbTATOB HBMGpCHHﬁ.



4. Conep:xanue TUCHUTLIUHBI
3 cemecTp. AHaJIUTHYECKAS] XUMHUSI

HanmeHnoBanu
e pasaena
JUCHMILIHHBI

Copep:xanue pasnea

BBenenue B
AHATTUTHYECKY
O XMMUIO

IIpenmer anamutudeckoil xumun (AX). Mecto AX cpenu npyrux Hayk. 3HaueHue AX B Hayke,
TEXHUKE, TPOMBIIUIEHHOCTH. (OCHOBHBIE OOBEKTHI aHamM3a. XHMHYECKHH KOHTPOIb
npousBojcTBa. Kmaccudukamust mertonoB aHammsa. Knaccudukamus XHMHYECKHX METOJIOB
aHanu3a. KauecTBeHHBIN M KONMYECTBEHHBIN aHAIH3HI.

DTarsl
MPOBECHUS
KOJINYECTBEHHO
ro
XAMUYECKOTO
aHaJIn3a.

OCHOBHBIC THIIBI peaxunﬁ, HCTIOJIB3YEMBIX B AX: KNCJIOTHO-OCHOBHBIC, OKHCJIIUTCIBHO-
BOCCTAaHOBHUTCIIBHBIC, KOMHHCKCOO6p330BaHI/I}I, OCaAXICHUA. OCHOBHBIE  KOJIMYECTBCHHBIC
XUMHUIECKUE METOABI aHalIn3a: TPaAaBUMETPUICCKUE, TATPUMETPUICCKHUE.

BI)I60p MCTOAda aHaJlu3a. OCHOBHEbIE CTaun MNPOBCIACHHA aHaJinu3a: OT60p l'IpO6I)I; moATrOTOBKA
HpO6I)I K aHaJIn3y; pas3jIoKCHUEC HpO6LI, TNEPEBCACHUC HpOGLI B PaCTBOp, YCTPAHCHUC BJIUAHUA
MEIIAOIUX KOMIOHCHTOB; MPOBEACHUEC aHATUTUYCCKUX peaxuni&; N3MEPCHUEC aHATIUTUYCCKOTO
CHUT'HaJ1a.

Memonornqecxne OCHOBBI aHAJIWTHUYECKONW XHUMUHM. HOFpeIHHOCTI/I, BO3HUKAIOMIUE Ha pPa3HbIX
CTaIUAX NPOBCACHHU aHAIM3a.

Brruucnenuss B
TUTPUMETPH-
YEeCKHUX
MeTomax
aHaIM3a

Enunuiel KolIMdecTBa BEIIECTBA. CrocoOsl BbIpAXKCHUA KOHHeHTpaHHﬁ. Brruncnenue (baKTopa
OKBHUBAJICHTHOCTHU U DKBHUBAJICHTA.

Pacuertsr B TUTPUMCTPUYCCKOM daHaJIN3C: CYHIHOCTb TUTPUMCTPHUU; CTAHAAPTHBIC PACTBOPLI U
CIIOCOOBI MX MNPUTOTOBJICHUA; BUAbl TUTPOBAHUS: IIPAMOCL, O6paTHOG (HO OCTaTKy), TUTPOBAHUC
3aMCCTUTCJIA. KpI/IBBIe TUTPOBAHMSI.

Teopetnueckue
OCHOBbI
KHCJIOTHO-
OCHOBHOTO
TUTPOBAHUA

3akoH gericTBust Macc. KoHcTanThl paBHOBecHs. CHIIBHBIC U cllaOble 3JIEKTPOIUTHL. KOHCTaHTHI
JIUCCOLMaluM KUCIOT W ocHoBaHuM. Ilporonmtuueckas teopus bpencrema-Jloypu. MonHOE
npomsBeneHue Boabl. Pacuer pH B pacTBOpax CHIBHBIX W CHAOBIX KHCIOT W OCHOBaHHIL.
bydepusie pactBopbl. 3HaueHHe Oy(epHBIX pacTBOPOB B XHMHYECKOM aHanum3e. Pacyer
KOHIIEHTpAllMi MOHOB Bojopoaa u pH B OydepHsix pactBopax. ['maponus coneil. Beruncnenue
pH B pacTBOpax ruAponu3y0mUXCs CONEH.

CyIIHOCTBKUACIOTHO-OCHOBHOTO TUTpOBaHMs. KpuBble TUTpPOBaHUS B METOJE HEUTpan3alluu.
KpuBbie THUTpOBaHUS CHJIBHBIX M CJIa0bIX OJHOOCHOBHBIX KHCJIOT W OCHOBaHUU. KucimotHo-
OCHOBHBIC HMHIMKATOpHl. BBIOOp WHAWKATOPOB B MeETOAe HeHTpanmm3anuu. MHIMKaTOpHBIC
ommnOku. TUTpoBaHHE MHOTOOCHOBHBIX KHCJIOT M OCHOBaHHM, KHCIBIX COJIEH M CONei CiIaOBIxX
KACIOT W OCHOBaHWMHU. [IpakTHdueckoe NpUMEHEHHE KHCIOTHO-OCHOBHOTO THTPOBAHUS IS
aHallN3a HEOPTAHWIECKUX U OPTAaHMYCCKUX BEIIECTB.

Teopernueckue
OCHOBBI
METOJIOB
KOMIUTIEKCOHO-
METPHYIECKOTO
TUTPOBAHHUS

OOmas  XapakTepuCTHKa METOAa HCIIOJIb30BaHMS pEakIMid KOMIUIEKCOOOpa3oBaHHS B
AQHATMTHYECKOH XuMuHM. Jlucconuanys M yCTOHYMBOCTH KOMIUIEKCOB B pacTBopax. KoHcTaHTHI
ycToW4nBOCTH M HecToiikoctn. CryneHwyatoe paBHOBecue. lcronb3oBaHME KOMIUIEKCHBIX
COEIMHEHHH B aHATN3€ IS KOJIMYECTBEHHOTO OIpe/e/IeH U] HOHOB.

CymHOCTh MeTO/a KOMIUIEKCOHOMETpHUH. KOMIUIEKCOHBI, MX TPUMEHEHHE B XHUMHUYECKOM
ananuse. Kpussle TurpoBanus ¢ 3[ATA. CrnocoOsl 00HapyKeHHUsI KOHEUHOW TOYKH TUTPOBAHHUS.
MeTannonHIuKaTOPEI, CyUIHOCTh  HMX  JACHCTBHS.  AHQJIWTHYECKHE  BO3MOXKHOCTHU
KOMIUIEKCOHOMETPUYIECKOTO METO/A.

I'ereporennsie
paBHOBecHs B
AHATUTUIECKOU
XUMHUU

Hcnonp30BaHuE TIETEPOrCHHBIX CHCTEM B AaHAIUTUYECKOM XUMHUM U HUX XapaKTEpUCTHUKA.
PactBopuMOCT MaIOpacTBOPUMBIX cOoelMHEHUN. DaKToOpsbl, BIMAIOIIAE HA PACTBOPUMOCTb..
VYcnoBust 0caxaeHNs U paCTBOPEHUS MAJIOPACTBOPUMBIX coeiMHEeHUH. [IpruMephl NCI0Ib30BaHUS
9THX SIBJICHUM B XUMUYECKOM aHAJIU3E.

Teopernueckue
OCHOBBI
METOJIOB
OKHCIIUTEIbHO
BOCCTaHOBHTEI
BHOTO
TUTPOBAHUS

CyIIHOCT METO/la OKHCIHUTEIbHO-BOCCTAHOBUTEIBHOTO THUTPOBAaHUA.OCOOEHHOCTh pEeaKIUi
OKHCIICHHA-BOCCTAHOBJICHUS, HCIONB3yeMbIX B aHamuse. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
noteHman. Ypasaenue Hepucra. Hanpasinerne OBP. Knaccngukamnust METOIOB OKHCIUTEIHHO-
BOCCTAHOBUTENBHOrO TUTpoBaHMs. Kpusble TuTpoBaHusa. DakTopel, BIMAIOMINE Ha BEIUYHHY
ckauka TuTpoBaHus. CriocoOb! onpeeNeHns] TOUKN SKBUBAJIEHTHOCTH B METOJJaX OKHUCIIUTEIBHO-
BOCCTAHOBUTENILHOI'O TUTPOBAHMUSL.

Tlepmanranaromerpus. XapakTepucThka METOA. YcnoBus NPOBEACHUS
MepMaHTraHaTOMETPHYECKIX OTIpeieIeHui. Bemectsa, oTpenienseMbIe
MepMaHraHATOMETPHYECKUM METOJIOM. JJOCTOMHCTBA M HEJOCTAaTKH METOA.

Honmomerpus, XxapakTepHUCTHKAa METOJIA, YCIOBHUS MPOBEAEHUS MOJOMETPHUECKOTO OIPEACIICHHS
BerecTB. JIOCTOMHCTBA M HEJOCTATKH METOa

4 ceMecTp. PDu3nko-xuMHYeCKHe MeTOIbl AaHAJIN3Aa

HaumenoBan
ue pa3nena
JTUCHMIIIMHBI

Conep:xaHue paszesia

Baenenue

DH3UKO-XUMUYECKIE METOAbI aHaJln3a —  COCTaBHas 4acTb AHAJIMTUYECKOM XHUMHH.




Krnaccudukamms OGXMA ux ommuuurensHas ocobenHocTb. Ilpemen oOHapyxenus. OneHka
pe3ynpTaToB u3MepeHuil. CTpyKTypa U3y4eHUs MOAYIIS.

AOGcopOLMOH- | DIEKTPOMAarHNTHOE M3IY4YE€HHE W €ro XapakTepucTuka. V30mpaTenbHOCTh NOTJIOMICHHS
HBII n3nydenns. [lomydeHne XuMHKO-aHATUTHIECKOH HH(GOPMAIMK Ha OCHOBAHNUH ONTHYECKHUX JAHHBIX
CHEKTPAJbHBIN | AMEKTPOMArHUTHOTO M3JIydeHHUs ¢ BemecTBoM. Kilaccndukanus onTHIECKNX METOZOB aHAIN3a M0
aHaJIN3. BHIAM CIIEKTPOB. AOCOpOIMOHHBINM CHEKTpambHBIA aHamW3. BO3HUKHOBEHWE CIEKTPOB
MOTJIOMIEHN, WX XapaKTepPUCTHKA: A max , € max ; HaJIMYHE MaKCUMyMOB, HHTETPAJIbHBIN,
CPEeNHUM M MaKCHUMaJIbHBI MOJSIpHBIA K03(h¢uuneHT morameHus. CBs3b CBETONOIJIOMICHUS C
KOHIIGHTpAIllMel TOTJIOMAloIIero BemecTBa B pacTBope. 3akoH byrepa-Jlambepra-bepa,
aHaINTHYECKOE U rpaduyeckoe BhlpakeHue. BimsHue oTkinoHeHud oT 3akoHa byrepa-JlamGepra-
bepa nmo xumuyeckuM M (pU3MYECKUM MNpPUYMHAM Ha pe3yNbTaThl aHaIM3a; IyTH YCTPaHCHHUs
BAMSHUNA. MoJsIpHBIi K03 UIMEeHT noraneHust Kak KpUTEepUil 4yBCTBUTENLHOCTH. ONTHMaIIBHBIH
CHEKTp MOTJIOMIEHHS OJHOTO BEIIECTBA M CMECH. BBIOOp aHaIMTHYECKOH IJIMHBI BOJHBL. 3aKOH
aJAJUTUBHOCTU ONTHYECKOHN NJIOTHOCTH U €ro MUCIOJIb30BaHUE B aHamu3e. DOTOKONIOpUMETpPUS U
cnextpodortomerpusi Y-, UK-, Buammoii obmacti cnekrpa. X TOCTOMHCTBA M CpaBHUTEIFHAS
XapakTepucThuKa. AmmapaTypa 1 (OTOKOJIOPHUMETPHYECKUX M CHEKTPO(GOTOMETPHIECKUX
N3MEPEHUH, CXeMbl U OCHOBHBIE Y376l (DOTO3IEKTPOKOIOPHMETpa U crieKTpodoromeTpa. IIpremsl
(hOTOKOJIOPHMETPU-IECKOTO H CHEKTPOPOTOMETPUIECKOTO aHaidu3a (METOABl T'PaIyHPOBOYHOTO
rpaduka, cpaBHEHHs, 00ABOK), MX JOCTOWHCTBA U HEJJOCTATKH, OOJIACTH IPUMEHECHHSI.
Huddepennn- | Auddepennuansaas GoToMeTpus, 3PPEeKT pacmupeHns: GOTOMETPUISCKON MIKAIEI U MOBBIIICHUS
anpHas TOYHOCTH M3MEpPEHHH, METO ABycTOpoHHEH nuddepennnansHoit poromerpun. doToMeTpriIecKoe
¢doromerpusi. TUTPOBAHKE, CYIIHOCTh METOJIa, BUIBI KPUBBIX TUTpOBaHHA. DOTOMETpPHUS pacCEesHHOIO CBeTa.
ATOMHO- VYpaBuenue Penes, ananutuueckoe W rpaduueckoe  Bblpakenue. Hedemomerpus wu
abcopOlMoHHa | TypOMIUMETpHs. ATIMaparypa METOAOB, OCHOBHBIC IMPHEMBbI aHan3a. ATOMHO-aOCOpPOIMOHHAS
s cnekrpockonus. [lornomenue sIeKTpOMarHUTHBIX KoJjieOaHuii cBoOOOAHBIMU aToMaMu. biok-cxema
cnekrpockonu | npubopa. CriocoObl aroMuzanuu mpoOsl. JIoOCTOMHCTBa M HEAOCTAaTKH MeToja. KoinuecTBeHHbIE
s pacueTsl B CIIEKTPaJIbHBIX METO/IaX aHAJIN3a.
OMUCCHOHHBIH | DOMHCCHOHHBIN CHEKTpajbHBIM aHamn3. BO3HUKHOBEHHWE SMHCCHOHHBIX CHEKTpOB. CHeKTpsl
CHEKTpPANbHBIA | aTOMOB M HOHOB. PEe30HaHCHBIE M MOCIEAHHE JNHHUHU. VHTEHCHBHOCTH CHEKTPANbHOHN JIMHHM.
aHaus3. SBnenne camomoryiomieHust >Hepruid. IIpHOOPHI SMHCCHOHHOTO CHEKTPAJIbHOTO aHalM3a, WX
KonnuecTBeHH | NpUHIMNMAIBHAS CXEMa; YIJOBas W JIMHEHHAs [UCIIEPCHs, YyBCTBUTEIBHOCTH HpHOOpa.
ple pacueTsl B | Mcrounnknm BO3OYyXIOEHHS, WX XapakTepucTukd. IIpomecchl, mnpoucxonsmue B HCTOYHHKE
CHEKTpaJbHBIX | Bo30yxneHusa. CrocoObl BBOAA BEUIECTB B HCTOYHHMK Bo30yxneHus. KadecTBeHHbBIH aHamms,
MeToax pacuinppoBKa CHEKTPOB M HUACHTH(UKALHUS JIEMEHTOB [0 WX DMHUCCHOHHBIM CIEKTpaMm (MeTo]
aHaausa. JUCTIEPCUOHHOW KpUBOM, cpaBHEHHUs, HHTepnoysanuu). KoindecTBeHHbIN aHanmu3. YpaBHEHHE
Jlomakuna-1laii6e. [TpueMbl KOJIMUECTBEHHOTO IMHUCCHOHHOIO aHaimn3a (MOCTOSHHOTO Tpaduka,
OHOTO M TPEX ITaJIOHOB, J00aBOK, BHYTPEHHEro craHmapta). [lnamennas ¢ortomerpus. Biok-
cxeMa IIaMeHHoro (¢oromerpa. Bo3MoXHOCTH MeTOAA U ero orpaHudeHus. O61acTy IpUMEHEHHS!.
Knaccudukan | Knaccudukauus snextpoxumuueckux wmertofioB aHanmmza (OXMA). XuMuueckue peakuuw,
us npumensiemsle B OXMA u TpeOoBaHMsA, MpeabsBiIsieMble K HHUM. Bo3moxnoctn OXMA.
UIEKTPOXUMHUY | DJIEKTporpaBUMeTpuueckuid aHanm3. OOmias xapaktepuctuka wMerona. (CxemMa yCTaHOBKH.
€CKHUX XuMHYECKHEe TPOLECCh, IPOTEKaloIie NpH dJIeKTponmse. Bwidop anekrponos. Pacuer
METOJIOB MOTEHIMana M KOHLA JJIEKTPOXMMUYECKOTO U3BIEUYEHUs HOHOB MeTalsla U3  pacTBOpa.
aHanusa JloCTOMHCTBA, HENOCTATKH, TPAHUIBI MPUMEHHUMOCTH MeToja. IIOTEeHIMOMETpUYECKUE METOABI
(BXMA). anamu3a. CymHocTh moTeHnuomerpud. CUcTeMbl 3nmekTponoB. [Ipsmast moreHmmomerpus (pH-
Onekrporpa- MeTpus, HoHoMeTpus). Bo3mokHoctm wMmerona. MoHocenekTuBHblE 3neKTpoabl. I[Ipumepst
BUMETPHUYECKU | HCIIOJIB30BAHUS MOHOCEIEKTUBHBIX 3JIEKTPOJIOB B aHAJIM3e. MeTObI ONpeeeHsI KOHIICHTPALlUN
it aHamM3. BEIIECTB C TIOMOIIBI0 HOHOCENEKTHBHBIX 3JEKTPOJOB. I[loTeHIIMOMETpHUYECKOe THTPOBAHUE.
IMorenuuomer | Uurerpanbhuble u  auddepeHnnanbHple  KpUBBIE TUTPOBAaHMS.  ODIEKTPOIbI, TpeOoBaHUS,
pHuuecKue MpeabsBIsSeMble K WHINKATOPHBIM 3JEKTPOAAM M DJIEKTpPOoAaM cpaBHEHHuS. IIpuHIMNHaNbHBEIE
METOJIBI CXEMBI MOTEHIIMOMETPHUUECKUX YCTAaHOBOK. BO3MOXKHOCTH M HEJOCTATKH MOTEHIIHOMETPHUECKOTO
METO/1a aHaJIK3a.
Konnykxromer | Kongykromerpudeckue MeToasl aHann3a. CyHIHOCTh METOAA. 3aBUCHUMOCTb 3JIEKTPOIPOBOAHOCTH
pUYeCKUil M | OT KOHIEHTPAllUU U CTENEHH AUCCOLHUALUU IEKTPOIUTa B pacTBope. IIpsmas KOHIYKTOMETpHUS.
kynoHomerpu | Cxema  yCTaHOBKM AN H3MEPEHUS  JIEKTPUYECKOH  MPOBOJUMOCTH  PAaCTBOPOB.
YeCKUH Konnykromerpuueckoe turpoBaHue. Kpusble THTpoBaHMS (CHJIBHBIX M CHa0BIX KHCIOT |
METO/bI OCHOBaHMI, MHOTOKOMIIOHEHTHBIX cMecell). dDakTopbl, BIUSIONINE HA XOJ KPUBBIX THTPOBAHUSL.
aHanusa. [IpuHnunuanbHas cXeMa YCTAaHOBKHM Ui KOHIYKTOMETPHUUYECKOIO THUTPOBAHMS, JIIEKTPOJBL.

KonnykTomeTpiuueckoe THTPOBAaHHME B METOJaX OCAXIEHHS M  KOMIUIEKCOOOpa30BaHMS.
BricokouacToTHas koHaykromerpus. Kpussle TuTpoBaHus. Anmnaparypa. Bo3aMoxxHocTu Merona,
JIOCTOMHCTBA M HejocraTku. KysnoHoMmerpuueckuil MeToja aHaiau3a. TeopeTHYecKHUe OCHOBBI
Metoga. CrnocoObl  BBIIOJIHEHHWS  KyJIOHOMETpHUYEcKoro aHamu3a. KymnoHoMeTpusi mpH
KOHTPOJHPYEMOM MOTEHNHANe (IMOTEHIIMOCTaTHIecKas KyJaoHoMeTpus). OCoOEHHOCTH MeTona.
[onspru3zanmoHHBIE KpHUBBIE M BHIOOp MOTeHIMana pabouero siekTpona. Pacder kommdecTBa
JJIEKTPUYECTBA, 3aTPAu€HHOIO Ha JJIEKTPOXUMHMYECKYl peakuuto. [IpuHnunuanbHas cxema




KyﬂOHOMeTquCCKOﬁ HOTCHHHOCTaTH‘IeCKOﬁ YCTAaHOBKHU. O6nacTh MMPUMCHCHUH.

Honsporpadu
1 u
BOJIbTaMIIEPO-
MeTpHsl.
KoanuectBenn
ble pacueThl B
3IEKTPOXUMUY
€CKHUX
METOomax
aHaJIM3a.

[onsporpadus m BompTammepoMeTpus. TeopeTHdeckne OCHOBBI KIIACCHUECKOW MOJporpaduu.
Cxema ycraHoBkH. BonbrammnepHass kpuBas. EMkocTHOH, nudQy3uoHHBIH M TpeienbHBII TOK.
[TonaBneHue MUTPALMOHHOW COCTABISIONICH TOKA. DIEKTPOABI, TPEOOBAHUS, MpPEAbIBIsSEMbIE K
3lekTponaM. PryTHbIi  KamenbHbId  3yeKTpond.  YpaBHenue  HMiupkoBuya.  MakcuMyMbl,
BO3HMKaromue Ha mnomiporpammax. CrnocoObl WX TOJaBiIeHWs. TBepable Bpamlarouecs
anexTpopl. Pabodas ob6acTe NOTEHIMANIOB B BOJbTaMIIEpOMeTpuH. TpeboBaHus, NpeIbsBIIsIEMbIe
K 3JIEKTpOJaM cpaBHEeHMs. ['paHUIbI IPUMEHUMOCTH KJIACCHUYECKOM BosibTamnepoMerpund. Hosele
BUIBI TTOJsiporpaduu (IepeMEeHHOTOKOBAsI, IMITYJIbCHAsI, ”HBEpCHOHHAsA). KadecTBeHHBIN aHanu3 B
BOJIbTAMIIEPOMETPUH.  IIpHeMBl ~ KONMYECTBEHHOIO  pacyeTa B BOJIBTAMIIEPOMETPHH.
AmmepomeTpuueckoe THTpoBaHHE. BpIOOp moTeHImMana pabodero 3JIeKTpoja B aMIEPOMETPHHU.
KpuBble aMnepoMeTpH4ecKOro TUTPOBAHMSA 10 TOKY THUTPAHTA, ONPEAEISIEMOro BEIIECTBa,
MPOAYKTa pPeaknuu. BO3MOKHOCTH, IOCTOMHCTBA M HENOCTaTKH MeTOon0B. KoymuecTBEeHHBIE
pacyeThl B 3JEKTPOXMMHUYECKUX METOJAX aHaJIN3a.

CymHoCTh U

L[e.l'[b " 3aJJa4yu XpOMaTOFpaq)I/I‘IeCKOFO METOAAa pas3AcJICHUSA U aHalin3a. Ero mecto cpean apyrux

0COOEHHOCTH MeronoB @XMA. CymHoCcTh Xpomarorpauyeckoro pasaeneHus BemecTB. Kiaccudukarus

Xpomarorpa- METOJIOB XpoMmarorpadyu MO arperaTHoMy CcocTosHHIO (a3, [0 MeXaHW3My pasJeiIeHUs,

¢uueckoro anmaparypHoMy o(hOpMIICHHIO ITpoliecca.

paszeneHus

BEIIIECTB.

Knaccugmukarn

usi  METOHOB

xpomarorpadu

u

Teoperndeckun | OcHOBHBIE CIIOCOOBI ((DPOHTATBHBIN, HIIIOCHTHBIH, BEITECHUTEIBHBIN) MOIYYEHHS XPOMAaTOTPAMM.

e ocHOBHI | OOmue TeopeTHIeCKHe OCHOBBI XpOMaTorpaIecKuX METOJIOB Pa3eleHuUs. 3aBUCHMOCTh (POPMBI

AHAINTHYECKO | BBIXOJHBIX KPHUBBIX OT BHJA M30TE€PMBI COPOIMU B KOJIOHOYHOM M IIIOCKOCTHOM Xpomarorpaduu,

i aQHAIMTHYECKUI acmekT 5Toil 3aBucuMmocTtH. Koadduimentr pacnpeneneHust - onpenenstoiui

xpomarorpadu | GpakTop XpoMaTorpa)UuecKoro pasjieicHUsA. AOCONIOTHbIE U HCIPABICHHBIC IapamMeTphl

. ynepxxuBanusi. OCHOBHOE ypaBHEHHE Xpomarorpaduu, omuMchBamoomiee ynepxuBanue. CBs3b
koa(punrenta emMxocTi ¢ koddduimeHToM pacnpeneneHus. BiusHEe BeNWYMHBI MapaMeTpoOB
yIep)KUBaHUS  Ha  OKCIIPECCHOCThXpOMAarorpaguyeckoro  aHamuza. KpuTepuu  OLECHKH
XpomarorpauuuecKoro pa3/iesIeHHs: CTEIEeHb pa3ieieHHs, KPUTepUi CEeJIeKTUBHOCTH, KPUTEPHM
paznenenns. OnTHManbHbIE 3HAYCHMS M Ipenesbl MX M3MeHeHus. KOHIemmust TeopeTHdecKHX
Tapesiok U ¢ dy3noHHO-MaccooOMeHHass Teopus Ban-Jleemrepa. IIpakTnueckue BBIBOIBI IS
ONITHMU3AIMHN YCIIOBUH pa3JielICHHUSI.

Pacmipoctpane | I'azoBas xpomatorpadmusi. OcoOeHHOCTH M BHIBI Ta30BoM Xxpomarorpaduu. [IpuHIMNManbHas

HHBIE cxema Tra3oBoro xpomatorpada. YcTpoiicTBO M Ha3HaYeHHE Y3JIOB YCTaHOBKH. TpeOoBaHmUs,

BapUaHTHI NpeABsBIsiEeMble K aHAIN3UPYEMBIM BEIECTBAM, MOJBIXHOM M HEMOABWXKHOH  (azaMm.

xpomarorpadu | Temmeparypa - pabouwii mapaMeTp, PEryJUPYIOIIANA TMPONECC pasfeiicHHs B Tra30BOH

u: rasoBas, | xpomarorpaduu. JleTekTopsl, WX Ha3HadYeHHEe U  KjIacCcHuukanusa. YHHBEpCaTbHBIE

B2XX, muddepeHnmanbHble  AeTeKTOpbl ajis  ra3oBoil  xpomarorpaduu (JUII wu  nerexktop mo

HMOHHOOOMEHH | TEIUIONPOBOJHOCTH), X YCTPOUCTBO M NPUHLMUI paboThl. MeTo/1bl Ka4eCTBEHHOW UIEHTU(DHUKALIUH

as. M KOJMYECTBEHHOrO pacuyera B ra3oBoil xpomarorpaduu. BricokodddexTuBHasE KHIKOCTHAs

KomnuectBenn | xpomarorpadus (BOXX). BosmoxHocTr 1 oTnnuuTensHble ocodbeHHocTr BOXKX o cpaBHeHH:o ¢

ble pacyeThl B | ra3oBOil Xpomarorpadueii. IIpuHIMIMAaNbHAs cxeMa >XHIKOCTHOTO Xpomarorpada BBICOKOTO

xpomarorpadu | naBieHus. HasHaueHwe y370B ycTaHOBKM. JKHMIKOCTHO-aacopOLHMOHHAs —xpomaTorpadus.

YECKUX Knaccudukanms B 3aBHCUMOCTH OT mOMApHOCTH (a3. [lpuHIMIHAIBHBIE BO3MOXKHOCTH

MEeToAax HOpManbHO-(a30Boi 1 oOpameHHo-¢pa3oBoil BOXX. IInockocTHele BapuaHTBl XpoMaTorpadum.

aHanusa. TonkocnoiiHast W pacnpenenuresbHas OymaxHash xpomartorpaduu. CyniHOCTH METOHOB. THIIBI

XpOMAaTOTrpaMM B 3aBUCHMOCTH OT HAIpaBJICHUS JABIXCHHS MOJBIKHOW (aszpl. KoadduumeHT
JBUKCHHSI, €T0 BIMSHUE HAa PE3yJbTaThl XpoMaTorpaduueckoro pasneieHus. KadecTBeHHBIN U
KOJIMYECTBEHHBI aHaln3 B IUIOCKOCTHOW xpomatorpadum. MoHooOMeHHass xpomaTorpadus.
CymHoCTh MeTOJa W OCHOBHBIE OCOOCHHOCTH HOHOOOMEHHOW xXpomartorpaduu. TpeboBaHms,
MIpeabABIsiEMbIe K peaKIusIM HOHHOTO oOMeHa. MloHooOMeHHbIe paBHOBecHs. KoHCTaHTa HOHHOTO
obmeHa, ee Qusnyeckuii cmbicH. YpaBHeHHe Hwukombckoro. Bripaxkennme xo3dduimenta
pacupeneneHus B HOHOOOMeHHO# xpoMatorpadun. Kiaccudukanus noHOOOMEHHUKOB. Paboumit
uaTepBa pH it kaxngoro tuna uoHuTa. COpPOLMOHHBIC PSABI, UX AHAIUTHYCCKUN ACIEKT.
OOMeHHass ©MKOCTh HWOHHTA. Bumbl AWHAMHYECKOW OOMEHHOW eMKkoctH. [IprMeHeHue
HOHOOOMEHHOW Xpomarorpaduu B TEXHOJIIOTHYECKUX Tpoleccax. Beicokod(d(eKTHBHBIN BapHaHT




noHOOOMeHHOH xpomatorpaduu (MonHas xpomatorpadus). Cymuocts Metona. [IpumeneHue
9KCTPAKLMH B aHATUTHYECKOH IPaKTHKE.

5. HJIaHPIpyeMLIe pe3yJbTarThbl 06y!lemm nmo JMCHMUIIJIMHE, 06ecnetmnam1une AOCTHKCHUEC MJIAHUPYEMBIX
pe3yabTaToB 0CBOCHUSA 06p230BaTeJIbHOl71 nporpamMmabl

I/I3yquI/1e JUCHUIUIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie CJICAYIOMNX KOMIECTCHIINI:

KOZI 1 HAMMCHOBAHHUEC KOMIICTCHIIUU

KOI[ 1 HAMMCHOBAHUE UHIUKATOPOB uocnmce}mﬁ KOMHeTeHIII/Iﬁ

OIIK-1

CrocoOeH  W3y4arh,  aHAJIU3UPOBATh,
HCIIOIb30BaTh MEXAaHU3MBl XUMHUYECKHX
peaxImid, TIPOUCXOIATIAX B
TEXHOJIOTUIECKUX mporieccax u
OKpY’)KalolleM MHpE, OCHOBBIBAsCH Ha
3HAaHUSAX O CTPOCHHWH BEIIECTBA, TIPHPOJIE

OIIK-1.1

3HaeT OCHOBHEIC CBCACHHUA O MCXaHHU3MaX XHUMHWUYCCKHUX peaxunﬁ,

CTpOCHUM BCHICCTBA, MNPUPOAC XHUMHUYECKON CBSI3M M CBOMCTBaxX
PA3JINYIHBIX KJIACCOB XMMHUYCCKHUX 3JICMCHTOB, CO€,I[I/IHGHI/II71, BCIICCTB H
MaTcpuaioB

OIIK-1.2

Cnocoben AHAJIM3UPOBATh MW MUCIOJIB30BATh CBCACHUA O MCEXAHU3MaxX

MAaTEMaATUYCCKHUE, (1)I/I3I/I‘I€CKI/IG, (1)I/ISI/IKO'

XMMHUYECKOH  CBA3M M CBOWCTBAaX | XMMHYECKHX PEaKIUil, CTPOCHHU BEIUIECTBA, [IPUPOJE XUMHICCKOU CBSI3U
Ppa3sIMYHbIX KJIACCOB XMMUYCCKHUX | U CBOMCTBAX Pa3lMYHBIX KJIACCOB XUMHUUYECKUX DJIEMEHTOB, COEAMHEHHH,
JJIEMEHTOB BEILLECTB U MATEPUATIOB B TEXHOJIOTMYECKUX IPOLECCAX U OKPYKAIOLIEM
MHpE
OIIK-1.3
Buageer HaBbIKaMU IPOBEJEHUS. XUMHUYECKOI'O aHAJIU3a; UCIIOJIb30BAHUEM
CIPAaBOYHOM  XMMMYECKOH  JIUTEPATypbl;  METOJAaMU  IIPOBEICHMS
XUMHUUYECKUX PEaKLMH U IPOLECCOB
OIIK-2.1
3HaeT COBPEMECHHBIC MATEMATUYCCKUEC U (1)I/ISI/IKO-XI/IMI/I’-IGCKI/IG METOAbI IJIA
peneHust 3a1a4 NpoecCHOHATPHON e TEIbHOCTH
OIIK-2
OIIK-2.2
Cnocoben UCTONb30BaTh

Bna;[eeT U HUCHOJIB3YCT COBPEMCEHHBIC MCTOAbI U 0a3bl JaHHBIX JJIA
peuIcHus 3a4a4 HpO(I)eCCI/IOHaJ'ILHOf/‘I JCATCIBHOCTHU

MIPOBOAUTH Ha6J'IIO)IeHI/IH U U3MEpPECHUsA C

XHMHYECKUE, XUMHYECKHE METOIBI IS OIK-2.3

eIIeHUSs 3aJ1a4 npodeccHOHATBLHOMI '

I;[eﬂTenLHOCTH pod [IpumeHsieT OCHOBHBIE SKCIEPUMEHTAIbHBIE METOJbl HCCIEI0BAHUS
(PU3UKO-XMMHYICCKUX CBOWCTB BEIECTB, a TAaKXKE TCOPETUIECKUE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLUIUIMH K PEIIEHUI0 MPAKTHYECKUX BOIPOCOB
XUMHYECKOM TEXHOJIOTHHU

OTIK-5 OIIK-5.1

Criocobe ocvIIIee CriocoOeH  OCYIIECTBJIATh  JKCIICPUMEHTAJbHBIC  HCCICAOBAHHS |

IT H TBIISITh o
Y UCMBITAHUS [0 33aJaHHOM METOAHWKe, COoOMpaTh ¥ aHAJIU3UPOBATh
SKCIEpPUMEHTAIbHBIE  UCCJIEJOBAHUS U
. JINTEpaTypHbIE JaHHbIE
HCIBITAaHUS 10 3aJaHHON  METOJIHKE,

OIIK-5.2
CnocobeH MpoBOANTH HAONIOJCHUS U U3MEPEHUs] C YU4eTOM TpeOOBaHH

pabor no obpaboTke M aHaNU3y Hay4HO-
TEXHHMYECKOH MH(OPMALIH U PE3yIbTaTOB
HUCCIIEeJOBAHMM, BBITIOTHSATH

9KCIIEPUMEHTBHI U O(OPMIISITH PE3yIbTAThI
HCCIeI0BaHUN U pa3paboTOK, TOTOBHOCTh
OCYIIECTBIISATH MOJITOTOBKY
JIOKyMEHTAI[MH, TPOSKTOB IUIaH

Y4EeTOM TpeboBaHui TEXHUKHU
TEeXHHUKH 0€30MaCHOCTH
0e30macHoOCTH, 00pabaTrIBaTh u
OIIK-5.3
UHTEPIIPETUPOBATh  SKCHEPHUMEHTAIbHBIC
[ Cnocoben o00pabaTpiBaTh W WHTEPIPETHPOBATH OSKCIEPUMEHTAIIbHbIC
JIaHHbBIE, TOTOBUTH OTYETHI 10 BHIIIOJIHEHHON MCCIIEI0BATENILCKOM padoTe
K-5 IIK-5.3
CnocobeH  oCymecTBIsTH mpoBereHHEe | [0TOB  HCIONB30BaTh 3HAHME CBOMCTB  XHMHYECKHX  DJIEMEHTOB,

COCIMHEHUII W MaTepuajoB Ha MX OCHOBE [Jsi pelleHus 3a1ad
PO eCCHOHATBHOM IETETHHOCTH.

B pesynbrare chopMUPOBAaHHOCTH KOMIIETEHITMH CTYICHT JOJDKEH:




3namep:

OCHOBHBIE 3TaIlbl BBHITOJHEHUS U3MEPEHUH B XWMHU; TIPUEMBI BBIITOJHEHUS WU3MEPEHHH B XMMHH;, OCHOBHBIC
STarbl MPOBEACHHSI CEPTH(PUKAITMOHHBIX UCTIBITAHUH.

Ymemsn:

IIpoBoauTh pacdeTl MOHHBIX PABHOBECHH B PacTBOpPE; MPOBECTH METPOJOTHYECKYIO OIEHKY MOTPEIIHOCTH
pe3yIbTaTOB HM3MEpEHHU; paboTaTh ¢ XUMHUYECKON IMOCYAOH W PEaKTHBaMU B XHMUYECKOM KOJIMYECTBCHHOM aHAIN3e,
BBIMOJTHATH PACUCTHI PE3yJIbTATOB aHAIN3A.

Bnaoemeo:
[TOHATUIAHO-TEPMUHOJIOTMYCCKUM  alllapaToM  KOJIMYCCTBEHHOTO  XUMHYECKOIO  aHalm3a, HaBBIKAMHU
MPUTOTOBJICHUS pacTBOpoB 3aaHHON KOHIICHTPAIUH; MTOHATUIHO -TePMHHOJIOTUIECKUM anmapaTom

CEPTU(PHUKAIIMOHHBIX HCIIBITAHUM.

AHHOTANUSI
padoyeii mporpaMMsbl TUCHUIIIHMHBI
Dusnyeckas XUMHUA

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

2. MecTO AUCHMILIAHBI B CTPYKTYpPe 00pa30oBaTebHOI IPOrpaMMbl

Jucnurummza 51.0.18 «®usnveckast XuMusi» oTHOCUTCS K 6a3oBoii yactu Onoka 1 Jlucuuruinael (Moayiu).

JucnuriuinHa GasupyeTcss Ha KypcaxX LHMKIOB €CTECTBEHHOHAYUHBIX U OOIIENPO(eCCHOHATBHBIX JUCIUIUINH:
«O011as 1 HeopraHuueckas XuMus», «duznukay, «Opranudeckas XumMus», «MaTeMaTHKay, «AHAIUTHYECKAsT XUMUSD).

3. Heap u 321244 U3yYeHHS JUCHUTIIMHBI

Ienvio oceoenus NUCUUMILIMHBI SBISIETCS oOecrieueHne 0a30BOW MOJATOTOBKM 00ydaroumuxcs B o0JacTH GpU3nvecKon
XUMHH, TO3BOJIAIONIEH UM ChOPMUPOBATH KOMIIETEHIIMH (MJIM YaCTH KOMIIETCHIHI), Pe1yCMOTPEHHbIE cTannapTom. B
¢usnyeckoil XuMUHM U3NaraTcs (yHAAMEHTAJIbHbIE OCHOBBI YYCHHS O HAMpPaBICHHOCTH W 3aKOHOMEPHOCTSX
MPOTEKaHUs] XUMHYECKHUX MPOIECcCOB W (ha30BBIX INPEBPALICHUH, CBEIEHHS O METOAaX MHCCIeNOBaHMS M pacyera
TEPMOJANHAMHYECKUX CBOMCTB BELECTB, OCHOBBIBASICh HA KOTOPBIX NPEACTABISIETCS BO3MOXKHBIM JaTh KOINNYECTBEHHOE
OIIMCaHNE MPOLECCOB, COMPOBOXKAAIOIINXCS H3MEHEHNEM (DPU3HYECKOTO COCTOSHHS M XMMHUYECKOTO COCTaBa B CHCTEMax
pa3sNUIHON CI0XKHOCTH.

4. Conep:xanme JUCHUIIHHBI
HaumenoBanme
pa3nena Coaep:xanue pa3aea
JHMCIAILIHHBI
Ipeamer )
3aaaum
JMCIUTLIHHBI

[Mpeamer u coxmepxanue Kypca ¢(usuueckoil xumuu. KpaTkuii MCTOPHUYECKHH 3KCKYpC.
3HaueHne GU3NIecKoi XuMuH. TeopeTHdecKue MeTo bl PU3MIECKO XUMHUH.

[Ipeamer u 3aga4u XUMHUYECKOH TepMoauHAMUKH. OCHOBHBIE TEPMHHBI M OINPEICICHUS:
CHCTE€Ma, TEPMOJMHAMMYECKHH MapamMeTp, TEpMOIMHAMMYECKHHA IIPOLECC, BHYTPEHHSA
SHEPIHUs, SHTAIBIN, TeIIoTa U pabota. HyneBoi 3aK0H TepMOANHAMUKH.

[TepBbIii 3aKOH TEPMOTUHAMHUKH: ()OPMYJIUPOBKH U aHAIUTHYECKHE BbhIpakeHHs. DyHKIuK
cocTosiHAsL U (DyHKIMM mporecca. Pacder pa®oTel M TEIIOTHI B NPONECCAaX C HICaJbHBIM
ra3oM. YpaBHEHHE cOCTOsIHHs uaeanbHoro (MenupeneeBa—Kiameiipona) u peanpHoro (Ban—
nep—Baanbca, beptio, ¢ BupraisHbIME KO3 GHUIIMEHTaMN) Ta3a.

[MpuokeHne mepBOro 3aKOHA TEPMOJMHAMHMKH. TepMoxumus. TemnoBod 3ddext
peaknun. 3akoH I'ecca u ero cienctBust. CBsA3b TEIUIOBHIX 3()(hEKTOB IPH MOCTOSHHOM 00beMe
n TmocTosSTHHOM JjaBieHuu. CraHmapTHoe cocrtosiHMe. CTaHmapTHBIE TemIoBble 3(QEKThI
(oOpazoBanusi u cropanus). [IpubnmxenHsie Meronsl pacuera (KamyctuHckoro u JloTbe—
Kapamnerssana). TemnoeMKocTs U €€ 3aBUCUMOCTh OT TeMIIepaTyphl. 3aBUCUMOCTD TEILIIOBOTO
Xumuueckas addekra oT Temneparypsl. 3akoH Kupxrodda n ero mareMaTHiecKknue BEIPOKEHNUSI.
TepMOIUHAMMKA CamoInpou3BOJIbHBIE B HECAMOIIPOU3BOJIbHBIE TIPOLIECCH. PaBHOBECHBIE U HEpAaBHOBECHBIE
mporeccel. TepMoauHaMH4YecKH oOpaTMMble W HeoOpaTHMbIe Ipolecchl. Bropol 3akoH
TEPMOJMHAMUKN: (POPMYIIMPOBKH M aHAJIUTHYECKHE BBIPAKCHMS. JHTPOIHMS M €€ CBOWCTBA.
PaBencTBo u HepaBeHCcTBO Knnaysuyca.

Pacuer W3MeHeHMsI SHTPONMM TPH HAarpeBaHWH, U3MEHEHHHM O0beMa M AABJICHUS, IPHU
(a30BBIX TEpexofax M XMMHYECKHX PpEeakIMsAX, CMEIICHWH HAealbHbIX ra3oB. Ilapamokc
I'mb6ca. DHTpomus, Kak KpUTEpUH HANPaBICHHOCTH CaMOIPOM3BOJIBHBIX IIPOLECCOB H
cocTosiHUsL paBHOBecHs. CTaTucTuueckass HPUPOABI BTOPOrOo 3aKOHA TEPMOAMHAMMKH.
VYpaBuenue bonbimana — [lnanka.

Tperuit 3akoH TepMmoaumHamMuKku (mocTtyiar [lmanka u TemoBas Teopema HepHcra):
(hOpMyITHPOBKM W aHAJIUTHYECKUE BBIpaxKeHWs. PacdeT aOCONMIOTHONW SHTPONHUH BEIIECTBA.
O0bearHEHHOE BBIPAKEHHE TIEPBOTO U BTOPOTO 3aKOHA TEPMOAWHAMHKH. DHeprusa I'mbbca u
sHeprus ['enpmronpma. 3aBUCHMOCTh SHepruu I'mb6ca m sHepruu l'enpMroipna OT Hapsl




€CTECTBEHHBIX IepeMEHHbIX. [Ipumenenue snHeprum [mb0Oca m suepruu ['enbpMmronbiia Kak
KPUTEPUEB HAINPABICHHOCTH CaMOINPOU3BOJILHOIO IPOTEKAHUsI IIPOLIECCa M  COCTOSHHSA
paBHOBECH. XapaKTepUCTHICCKHE (QyHKIMN.

Ypasuenne ['n66ca — ['enmpmroinbia. Pacder namenenus sHepruu ['n66ca u ['enpmronbia B
pa3mugHbIX nponeccax. CHCTEMBI ¢ IIepeMeHHBIM cOCTaBOM. Y paBHeHHe [ no0ca — J[rorema.

HexomneHncupoBaHHas Temrora no Kiaysmycy. CKOpOCTH BO3HUKHOBEHHS SHTPOIUHL.
Xumudeckass IMEpeMeHHas, XHUMHYECKOe CpPOACTBO M BTOPOH 3aKOH TEPMOJMHAMUKH,
0000menHas cwia u 0000meHHBIH MOTOK. CKOPOCTh BO3ZHHUKHOBEHHUS JHTPOIUH IPH
Terionepenade. Bo3HNKHOBEHHE SHTPOIIMH B OTKPBITHIX CHCTEMAaX.

da3oBblie
paBHOBecHS

OOmiee ycioBHE paBHOBECHS B TETEPOreHHBIX cucTeMax. Das3a, KOMIIOHEHT, YHCIIO
cremeHet cBoOoapl. [lpaBuwino ¢a3 ['mbOca. PaBHOBecHss B TETEPOTCHHBIX CHCTEMaXx.
JuarpamMmma COCTOSSHMS BOJABI M CEphl NPHU HEBBICOKUX HaBiIeHUAX. Pa3oBble Mepexojibl
MEpPBOTO U BTOPOrO poja. ODHAHTUOTPOIHBIE M MOHOTPOIHBIC MEpeXoAbl. 3aBUCHUMOCTb
JIaBJICHUSI HACHIIIIEHHOTO IIapa OT TeMIepaTyphl.

VYpaBrenne Kiamefipona—Knay3snyca. Owmupudeckue OO0OOIIEHHWS i  SHTPOIHA
IUIABJIEHUS W [apooOpa3oBaHus.  MHOTOKOMIIOHEHTHBIE  TOMOTEHHBIE  CHCTEMBI.
TepMonmHaMu9IecKkre CBOHCTBa pacTBOpoB. Kiaccugpukars pacTBOpoB.

TepMoauHAMUUYECKHE CBOMCTBA HICAIBHBIX PACTBOPOB. XUMHYECKHH MOTEHLIMAI
KOMIIOHEHTa UACaIbHOTO pacTBOpa. PaBHOBecHe MaeanbHEIN pacTBOp-map. 3akoH Paymns u ero
TepMOJMHAMUYECKOe 00ocHOBaHHME. lIpenensHO pa3daBieHHBIE PAacTBOPHL Vlcmomb3oBaHHUE
3akoHOB Payns u I'eHpu mnpu TepMOAMHAMHYECKOM ONHCAHUM CBOWCTB TPEENBHO
pa30aBIICHHBIX PACTBOPOB.

KosutnraTuBHBIE CBOMCTBA PACTBOPOB. DOYIHMOCKOIHSI, KPUOCKOITHSI, OCMOC.

HeuneanbHble pacTBOpbl. AKTUBHOCTh M KOI(QQHUIUEHT akTHUBHOCTH. CTaHIapTHbIC
COCTOSTHHSI ~ KOMIIOHEHTOB  pacTBopa.  KoadduimeHT  akTHBHOCTHM Ul Pas3HBIX
KOHLEHTPALMOHHBIX  INKal. Pacyer aKkTUBHOCTH M KOX(QHIMEHTa aKTUBHOCTH.
[IpencraBneHne O CTPOCHWH pPEATBHBIX PACTBOPOB HEMJICKTPOIMUTOB: MNPHONMKEHHE
PETYIAPHBIX U aTepMallbHbIX pacTBOpPOB. YpaBHeHue Ban—Jlaapa.

PaBHOBecne B aByXx(a3HBIX JBYXKOMIIOHEHTHBIX CHCTEMax. PacTBOpHMOCTh Ta30B B
XKHUIKOCTAX. 3aBHCHUMOCTh PACTBOPUMOCTH OT [IaBIICHUS, TEMIIEPATypbl, NMPUPOXABI ra3a H
pactBopHTENs. PacTBOPIMOCTh HECKOJIBKUX Ta30B.

PaBHOBecue “pacTBOp - HachIIIEHHBI Nap” B OWHAPHBIX cucTeMax. Jluarpammbl
cocrosiHUA. M3MeHeHHMe BUAa JuarpaMMbl B 3aBHCUMOCTH OT THIA OTKJIOHEHHS OT
uaeasbHOCTH. A3eoTpomHble pacTBOphl. IlpaBuino peruara. 3axkoHsl KoHoBamoBa U uX
TEpMOJMHAMUYECKOe 000CHOBaHNE. BiusHue Temieparypbl Ha COCTaB Iapa, PaBHOBECHOTO C
pacTBOpPOM 3aJaHHOTO COCTaBa M COCTaB a3e0TponHOM cmecu. IIpaBuna Bpesckoro. ®@usnko-
XMMHUUYECKHE OCHOBBI IEPErOHKM W peKTH(UKAnud. MeToabl pasJeieHUs] a3e0TPOINHBIX
cMecen.

B3aumuas pactBopuMOCTh >KuAkocTed. CHCTEMBl C HHMXKHEH W BEpXHEW KPUTUYECKOM
TeMreparypoi pactBopenus. [IpaBmio AunekceeBa. PaBHOBecue “pacTBOp — HACHIIEHHBIN
map” B CHCTEMax M3 HE CMEIINBAIONINXCS )XUAKOCTEH. [leperoHka ¢ BOASHBIM MapOM.

PaBHoBecune ‘“xuakuii pacTtBOp — Kpuctawwr’. Tepmuueckuid aHanu3. JuarpaMMbl
IUIABKOCTH HM30MOP(HO KPHUCTAIUIM3YIOIINXCS CHCTEM. 3aKOHBI n3oMop¢uu. JlnarpaMMel
IUTABKOCTH HEM30MOP(HHO KPUCTAJUIM3YIOIIMXCS CHCTEM: C TIPOCTOM 3BTEKTHUKOH, ¢
XMUMHUYECKHM COEIMHEHHEM, IUIaBAIIMMCS KOHTPYEHTHO M MHKOHIPYEHTHO, C OTPaHWYEHHOU
PacTBOPUMOCTBIO B TBEPAOM COCTOSIHUH. 3aBUCHMOCTh PAacCTBOPMMOCTH TBEPJBIX BEIIECTB B
JKUJKOCTAX OT TeMrneparypsl. Y paBHeHue Llpenepa.

TpexkoMmmoHeHTHbIE Xuakue cucteMbl. Meron 'mb66ca m merox Pozedyma. OcHOBHbIE
TUIBI JUarpaMM COCTOSHHS. PaBHOBeCHOE paclpelesieHHe TPeThero KOMIIOHEHTa MEXIy
IByMsT ~ HecMemuBarommMmucs — ¢asamu. Koncranta pacnpenpenenusa.  Kosddumuent
pacrpeneneHus. Dkcrpaknus. OnpeneneHne akTHBHOCTH PACTBOPEHHOT'O BEIIECTBA.

XuMHuueckoe
paBHOBecHe

3aKoH JEHCTBYIOMHUX Macc. YpaBHeHHe n3oTepMbl Bant-I'odda. Xummaeckoe cpoacTBo.
Pacuer TepMogMHaMHUYECKOW KOHCTAHTHI PAaBHOBECHS IO TEPMOJMHAMUYECKHM JAHHBIM.
OCOOEHHOCTH TE€TEepOreHHOI0 XMMHYECKOTO PAaBHOBECHS. YpaBHEHHE HM300apbl U H30XOPEI
Bant-Todda. Bousaue temmeparypsl, AaBieHHs W J100aBOK WHEPTHBIX I'a30B HAa COCTaB
paBHOBECHOH cMecH. [Ipyrie MeTobI OnpeesieHHsI KOHCTAaHThl pABHOBECHSI.

MouJiekyJisipHas
CINEKTPOCKONUSA
u

3JIEMEHTBI
CTATHCTHYECKOI
TepMOAUHAMHUKH

[Ipenmer u 3amaunm crekTpockomuu. OOImas XapaKTEepHUCTHKAa MOJIEKYISPHBIX CIIEKTPOB.
3aKkoHbI MOTJOIIEHHs cBera. IIpeBpaleHne MOIVIONIEHHOTO H3ITydeHHs. AnuabaTudeckoe
MIpUOIIMKEHNE.

BpamarensHple CIEKTPHI ABYXaTOMHBIX MOJIEKYN. PacueT MeXbSOepHOr0 pacCTOSHUS.
KomnebarenbHble M KOJIeOaTEIFHO-BpALIaTeIbHBIE CIIEKTPHI IBYXaTOMHBIX MOJEKyl. Pacuer
COOCTBEHHOW 4YacTOTHl KOJIeOaHWH, AaHrapMOHHUYHOCTH, BpAIIATEIFHOW ITOCTOSTHHOM,
KOHCTaHTHI KOJIe0aTeIbHO-BpaIaTeIbHOTO B3aMMOIEHCTBHSI, SHEPTUH TUCCONNALINH, CHIIOBOH
MIOCTOSTHHOW XMMHUUECKO# cBs3H. IIpencraBieHus o Kojae0aTebHbIX CIIEKTPaX MHOTOATOMHBIX
MOJIEKYJI. XapaKTepPUCTHUECKUE YACTOTBI.




CnexkTpbl KOMOWHALMOHHOTO pPAacCesiHUs, JJICKTPOHHBIE creKkTpbl. [IpuHimn ®dpanka—
Konpnona. Pacuer sHeprum acconmanuy 1o rpaHMIE IIEPeXoja OT JAUCKPETHOrO CIEKTpa K
HETPEPEIBHOMY.

CymMa cocTossHMM W ee CBOHCTBAa. CBS3p TEpMOIMHAMUYECKHX (DYHKIHH € CyMMOH
coctostHNi. COCTaBILSIFOIAE CYMMBI COCTOSHHM M MX pacydeT IS IBYXaTOMHBIX MOJIEKYIL
Pacder KOHCTaHTHI paBHOBECHSI PEaKIIMU B Ta30BOH (ase.

DJIEKTPOXUMHSA

PacTBOpBI 37E€KTPOIUTOB, TEOPHS IEKTPOIUTHICCKON IUCCONMANNHU. 3aKOH Pa3BEICHHS
OctBanpaa. ConpBaTanyisi M THApATalys HOHOB. ODHEPrHs KPUCTAIMYECKOW PEIICTKH H
SHEPrus cosbBaTanuu 1mo bopHy. MomsipHas M yaenbHas 3JIEKTPONPOBOAHOCTH PAacTBOPOB
anektponuToB. 3akoH Kombpaymra. Merox Bpes— Kpayca. Uwucna mepenoca mo I'mrropdy.
AHoMmanbHas anektpornpoBogHocte mo W.A. KaomykoBy m A. WM. CaxanoBy. HonHHbIC
accouuartsl 1o I1.W. Banbnaeny.

Honnoe B3ammopevictBue. Kosdduiument akruBHocTn HMOHOB. Cpemnuii koddduimeHT
AKTHBHOCTH CHJIBHOTO OJJIEKTPOJINTA. TeopHs CHIBHBIX 3JEKTpOJUTOB JleOas—XroKKes.
Honnas atmocdepa. BeiBog ypaBHeHHS 17151 K03 (pHIernTa ak THBHOCTH.

ONEeKTPONPOBOAHOCTh  PACTBOPOB  CHIIBHBIX  DJEKTPONNTOB. DH3MYECKHH  CMBICI
kodpdunrenToB ypaBHeHus JI. Omnzarepa. DneKTpOPOPETHIESCKHHA H pPeTaKCalHOHHBIA
a¢¢exT. DMmuprdeckoe ypaBHeHne Komibpaymia u Teopernueckas gopmyna JI. On3zarepa.
CBoiicTBa KOHIICHTPHPOBAHHBIX PACTBOPOB 3neKTponuToB. MowHble maper mo B.K
Cemenuenko u H. Breppymy. Crioxxabre acconnaTtsl HOHOB. Dddext Buna. Dddexr edas —
@danbpKeHrareHa.

lanpBanMyeckue dyeMeHThI. PadoTa anmementa Jlanmamsi—Skoou. 3JIC U 37IeKTpOIHBINA
IIOTEHIUAI. DIEKTPOXUMHUIECKHUI MOTEHIMAIL. YpaBHenue Hepucra—Tropuna.
3HeK’I’pOXI/IMI/I‘-IeCKI/Ie pCakui B TaJIbBAHUYCCKUX JJIEMCHTaXx. HopMaanHe OJICKTPOAHBIC
noreHuyanel. [IpoGieMa aOCOJIIOTHOTO 3JIEKTPOJHOTO IOTEHIMaNa. THIBI 3JIEKTPOJIOB
(mepBoro posa, BTOPOro poja, Ta30BbIe U PEIOKC—3IEKTPOIBI).

Onektpoxumuueckue nenu. [Ipumepsl cocraBineHuss U pacuersl DJ[C rambBaHUYECKUX
nenei. Juddysmonnspnii noreHnman, pH-merpus. Pabota CTEKIIHHOTO —3JEKTpOJa.
VYpasuenne Hukonbckoro. TepMoanHAMHUKA TalbBAHUYECKOTO JJIEMEHTA. 3aKOH COXPAaHEHHS
SHEPTHHM B rajJbBaHUYECKHX dIeMeHTax. TeMneparypHas 3aBucuMocTh DJ[C raapBaHHIECKOTO
yeMeHTa. Pacder TepMOOMHAMHYECKHMX IIapaMEeTpPOB  3JIEKTPOXUMUYECKHX PEaKmuil.
XWMHYECKHe UCTOYHHUKHU ToKa. HekoTopble Mpo0i1eMbl TOILIMBHOTO 3JIEMEHTA.

Xumuueckas
KHHETHKA

®opmanbHasg KUHETHKA. [IoHATHE MOJEKYJISPHOCTH U MOPSAJKA PEaKLUU. YpaBHEHUE I
CKOPOCTH peakIMd HyJIEBOro, IEepBOro, BTOPOT0, TPEThero M n-oro mnopsaka. Ilepuox
noJxynpeBpamieHus. VHTerpanbaeie U nudQepeHratbHble METOBI ONpeIelieHNs] TOopsaKa 1
KOHCTaHT CKOPOCTH IIPOCTHIX HEOOPATUMBIX PEaKIIUH.

Kunetnka cnoxsbix peaknuil. [lapammensHeie peakinud. OOpaTHMbIE PEaKIUH.
ITocnenoBarenbHple peakiuu. CoNpspkeHHBIE PEaKIMH M HX pOJb B OMOXMMHUYECKUX
nporeccax.

Brusare TemmepaTtyphl Ha CKOPOCTH XMMHYECKOH peakuuu. I[IpaBmimo Baat-T'odda.
VYpaBHeHne AppeHnyca. DHEprus akTHBAILMM U METOBI ee onpeneneHus. [Ipupona akTHBHBIX
mouekya no JI. B. AnekceeBy. Teopus akTUBHBIX coyaapeHuid. Y paBHenue Jlpronca-Tpayrua.
[TpensKcrioHeHMANEHBIN MHOKATEIb U CTEPHYECKUNA (aKTop.

Teopust mepexogHoro coeauHeHus. [loBepxHOCTh MoOTeHIMANbHONH 3Hepruu. [loHsTne
AaKTUBHPOBAHHOTO KOMIUIEKCAa. BBIBOA OCHOBHOTO YypaBHEHHMS TEOPHHM IEPEXOTHOTO
COCTOSIHUS. DHEPTHUS U SHTPOIHUS aKTUBALIUH.

@DoTOXMMHUYECKUE PEaKIMU U UX pojb B mpupoje. OCHOBHBIEC 3aKOHBI ()OTOXMMHUH. 3aKOH
I'potryca — Jlpeiinepa. 3akon K.A. TumupszeBa. 3akoH (HOTOXUMHYECKON DKBUBAICHTHOCTH
[Tapka — DitHIITe#HA. DIEKTPOHHO-BO30YXKIEHHOE COCTOSIHUE M (HOTOXMMUS. YpaBHEHHUE
KuHEeTUKH (oroxumuueckux peakiuid mo [LII. JlazapeBy. IlepBuuHble W BTOpPHYHBIC
(oroxummudeckre nporecchl. KBaHTOBBIH BBIXOI.

Henneie peakuuun no boaenmreitny m H.H. CemenoBy. [lpupoaa uenHbIX peakuuu.
CBoOOIHBIE payKaJbl, MEXaHH3M 3apOX/ICHNUS, pa3BUTHS U 00phIBa Lienn. Hepa3BeTBieHHBIE
LenHble peakuuu. J{nuna nenu. [TpuHIUN KBa3UCTalMOHAPHBIX KOHIEHTPALU.

OCOOEHHOCTH TeTepOreHHBIX peakuuil. 3akoHbl Tuddy3un (TepBelii U BTOPOH 3aKOHBI
Ouka). CranuoHapHas W HecTanuoHapHas auddys3us. CKOpOCTh  CTAIMOHAPHOTO
muddysnonHoro mporecca. Juddy3suoHHas, KHHETHYECKass M IepexogHas o0iacTu
TeTePOreHHBIX IIPOIECCOB. BnmsHMe TeMmmepaTypsl ¥ IEpeMEeIIMBaHUS Ha CKOPOCTb
reTepOreHHBIX mporeccoB. [Ipumeps! 1uddy3noHHBIX mporieccoB. KnHeTHKa pacTBOPEHUS IO
A.H. lllykapesy.

Tomoxummueckne  peakmuu. CrnenmudUIHOCTP  KHHETHYECKHX  3aKOHOMEPHOCTEH.
3apozpimeodpazoBanue. YpaBHenne Appaamu — Epodeesa.

Karanms

Karamusz u paBHOBECHUEC. OCOOEHHOCTH KaTaJIMTHYECKUX peaKunﬁ. MexaHn3M KaTaiau3a.
T'oMOreHHBIN KaTaus3. HpOMe)KyTO‘IHBIC COCIMHCHHS B 'OMOI'CHHOM KAaTaJIM3€ U UX POJIb.
OCHOBHOE KHMHETHYECKOE YpPaBHCHUC HpOCTeﬁmeFO TOMOI'CHHO-KATAJIMTUYCCKOr'0 Ipo1ecca.




MynbpTunnersas

Karanuruueckast akTHBHOCTb M M30MPaTeIbHOCTh. KHCIIOTHO-OCHOBHBIH KaTaus.

I'ereporennsbiii kaTanu3. Ponb ancopOumy B reTeporeHHOM Kartaiu3e. AKTHBHBIE LICHTPBL.
TeopHs
cootBeTcTBUsA. KarammzaTopsl Ha HOcuTeNsax. Teopus aktuBHBIX ancamOieir H.M. KoGo3esa.
3Ha4eHNs KaTaln3a B XMMUYECKON TPOMBIIUICHHOCTH.

DepMEHTAaTUBHBIA  KaTalu3.
¢epmenToB. KuHernka (epMEHTaTHBHBIX peaknuii. YpaBHeHne Muxasmuca—MeHTeH U ero
aHanm3. [IpumeHeHne epMEHTaTHBHOIO KaTaIn3a.

bananguna. IlpuHOMO CTPYKTypHOTO UM SHEPreTHYECKOIO

HpI/I‘{I/IHI)I BBICOKOH aKTHBHOCTH M  CEIEKTHBHOCTH

5. HJIaHPIpyeMLIe pe3yJbTarThbl oﬁyquI/m mo JMCHMUIIJIMHE, 06ecneanamume AOCTUKCHHUE TINIAHUPYEMBIX
pe3yabTaToB 0CBOCHUA 06p230BaTeJIbHOl71 nporpamMmbIl

I/I3yquI/1e JUCHUIUIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie CJICAYIOINX KOMIICTCHIINI:

KOZI U HAMMCHOBAHHUEC KOMIICTCHIIUU

KOI[ 1 HAMMCHOBAHUE HHIUKATOPOB )IOCTI/DKCHI/Iﬁ KOMIIeTeHIII/lﬁ

OIIK-1

CnocobeH  u3y4arh,  aHaJIN3UPOBATH,
UCTIONB30BaTh MEXAHU3MBI XHMHUYECKHX
peakuui, MIPOUCXOJAIINX B
TEXHOJIOTHYECKUX mporeccax u
OKpYXAaIOIIIEM MHpPE, OCHOBBIBAACh Ha
3HAHMUAX O CTPOCHHM BEIECTBA, MPUPOJIE

OIIK-1.1

3HaeT OCHOBHEIC CBCACHHUA O MCXaHHU3MaX XHWMHWUYCCKHUX peaxunﬁ,

CTPOCHUM BELIECTBA, MPUPOAEC XUMHUECKOHM CBSI3M U CBOHCTBax
Pa3IUYHBIX KJIaCCOB XMUMHYECKHX 3JIEMEHTOB, COCIUHEHHH, BEIIECTB U
MaTepHaJIOB

OIIK-1.2

Cnocoben AHAJIM3UPOBATh MW HUCIIOJIB30BATh CBCACHUA O MCEXAHU3MaAX

MAaTEMATUYCCKHUC, CI)PISPI‘I@CKI/IC, (1)I/ISI/IKO'

XMMHYECKOM  CBA3M M CBOMCTBAX | XMMHYECKHX PEaKIUil, CTPOCHHU BEIUIECTBA, [IPUPOJE XUMHICCKOU CBSI3U
PasIMYHbIX KJIACCOB XMMUYCCKHUX | U CBOMCTBAX Pa3lMYHBIX KJIACCOB XUMHUUYECKUX JJIEMEHTOB, COEIAMHEHHH,
JJIEMEHTOB BEILECTB U MATEPUAIOB B TEXHOJIOTMYECKUX IIPOLECCAX U OKPYKAIOLIEM
MHpE
OIIK-1.3
Bnageer HaBbIKaMU IPOBEJEHUS. XUMHUYECKOI'O aHAJIN3a; UCII0JIb30BaHUEM
CIPAaBOYHOM  XMMMYECKOH  JIUTEPATypbl;  METOJAaMU  IIPOBEICHMS
XUMHUUYECKUX PEaKLUH U IPOLECCOB
OIIK-2.1
3HaeT COBPEMECHHBIC MATEMATUYCCKUEC U (1)I/ISI/IKO-XI/IMI/I’-IGCKI/IG METOAbI IJIA
peneHust 3a1a4 NpoecCHOHATbHON e TEIbHOCTH
OIIK-2
OIIK-2.2
Cnocoben HCIONb30BaTh

Bnangeer u HCIOJIB3YET COBPCEMCHHBLIC MCTOAbI H 0a3bl JaHHBIX JJIA
peuICcHuA 3a4a4 HpOCI)eCCPIOHaJ'ILHOfI JACATCIBbHOCTHU

IIPOBOAUTH Ha6J'IIO)IeHI/IH U U3MEpPECHUsA C

XUMHUYECKHE, XUMHUYECKHE METONBI JJIs
. | OIK-2.3
pemeHust  3amad  MPOo(ecCHOHATBHOU
[IpuMeHsieT OCHOBHBIE O3KCIIEPUMEHTAIBHBIC METOIBl HCCIICIOBAHUS
JIeATEIILHOCTU .
(PU3UKO-XMMHYCCKUX CBOWCTB BEIECTB, a TAKKE TCOPETUIECKUE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX JUCIUIUIMH K PEIICHHI0 MPAaKTHYECKUX BOMPOCOB
XUMHUYECKON TEXHOJIOTHHU
OIIK-5.1
OIIK-5 CriocoOeH  OCYIIECTBJIATh  JKCIICPUMEHTAJbHBIC  HUCCIACIOBAHUS W
Crocoben OCYIIECTBIIATH | UCIBITAHUS 10 3aJaHHOW METOAMKe, coOMpaTh U aHAIU3HPOBATH
SKCIIEPUMEHTANbHbIE  HCCIECNOBAaHUS W | JUTEPATypHBIC JAHHbIE
HCOBITAaHUS 1O 3agaHHoM  wmeroguke, | OITK-5.2

CnocobeH MpoBOAMTH HAOMIOJCHUS U U3MEPEHHUs] C YU4eTOM TpeOOBaHHIA

paboT mo oO6paboTke W aHATU3y HAYYHO-
TeXHUYECKOH MH(POpPMAIK U Pe3yIbTaTOB
HUCCIICJOBAHMM, BBITIOTHSATH

AKCIIEPUMEHTHI M 0(OPMIISITH PE3YIbTAThI
WCCIIeIOBAaHUN U pa3pabOTOK, TOTOBHOCTh
OCYIIECTBJIATD MTOAITOTOBKY
JIOKYMEHTAalLlMH, IPOEKTOB IIJIaH

y4eToM TpeGoBaHuit TEXHUKH | TEXHHKU 0€30IMaCHOCTH

0e30macHoOCTH, 00pabaTrIBaTh u | OIIK-5.3

HHTEPIPETHPOBATh  SKCHEepHUMEHTaNbHBIE | CriocobeH 00pabareiBaTh M MHTEPIPETHPOBATH IKCIHEPUMEHTAIbHbBIC
JIaHHBIC JIaHHBIC, TOTOBUTBH OTYETHI IO BBHITOJHEHHON HCCIIEA0BATEIbCKON paboTe
MK-5 MK-5.3

CnocobeH  ocymecTBiIsTh mpoBefeHHE | [0TOB  HCIONB30BaTh 3HAHME CBOMCTB  XHMHYECKHX  DJIEMEHTOB,

COCJIMHEHUI W MaTepHalioB Ha MX OCHOBE JUIS peUIeHHs 3a/1a4
MpoheCCHOHATBHOM NeSITETPHOCTH.

B pe3yibTare Cq)OpMHpOBaHHOCTI/I KOMIETCHUHNHU CTYACHT JOJIKCH!

3HaTh:




- OCHOBHBIC 3aKOHBI (DU3MKH U XUMUH, IPUMCHSATH OOIIHE TEOPETHUCCKUE 3HAHUS K KOHKPETHBIM MPOIIECcaM,

- OCHOBHBIC IPUHIIAIIBI ¥ 3aKOHBI XUMUYECKOH TePMOANHAMIKH; (pa30BbIe paBHOBECHS B OJHO- M1 MHOTOKOMIIOHEHTHBIX
CHCTeMax; CBOHCTBAa PacTBOPOB; O XUMUIECKOW KMHETHKE M KaTaln3e; 00 AIEKTPOXUMUIECKUX MPOoIeccax; OCHOBHBIE
3aKOHBI (PU3MIECKON XUMHUH B KX MAaTEeMAaTHIECKOH, TpadmuecKoit 1 cJI0BeCHOH (popMyTHUpOBKax.

YMeTh:

- ONpENeISATh TEPMOJMHAMUIECKYIO BO3MOKHOCTh IIPOTEKaHHS MPOIIEecca; MPOBOIUTH CTEXHOMETPUIECKHAE B (HHU3UKO-
XIUMHYECKHE pacdeThl; WCIONB30BaTh (QyHAAMEHTAJbHBIC IOHATHS, 3aKOHBl M MOJICITH COBPEMCHHOW XHMHUH B
MIPAKTUYECKOHN AESATEIbHOCTH,

- TPOBOAWTH JKCIEPUMEHTHI 10 HW3YYEHHIO (DU3UKO- XHUMHUYECKHX CBOMCTB HWHIMBHUIYaJbHBIX BEHICCTB,
MHOTOKOMIIOHCHTHBIX ~ CHCTEM W  TapaMeTpoB  (HU3UKO-XUMHUYECKHX  IPOIECCOB; IMPOBOIUTH  pacCUeTHI:
TEPMOJIMHAMHUYECKHUX XapaKTEPUCTUK BEILECTB; KOHCTAHT PaBHOBECHSI U PABHOBECHOI'O COCTaBa XMMHMUYECKUX PEAKIIUIL;
XapaKTePUCTHK (Da30BBIX PAaBHOBECHUH (BKJIFOUAs TIOCTPOCHUE U aHATU3 (Pa30BBIX JHUATPAMM).

Baagers:

- HAaBBIKAMHM MIPOBEACHUS XWMHUYECKOI0O aHaJIN3a; UCIOJIb30BAHUEM CIIPABOYHON XMMHUUYECKOW JUTEpaTypbl; METOAAMU
MPOBEACHUS XUMUYECKUX PEAKLIUNA U MTPOLIECCOB,

- HaBBIKAMHU MPUMCHCHUS OCHOBHBIX JKCIICPHUMEHTAIBHBIX METOJIOB HUCCICIOBaHUSA (DU3MKO-XMMHUYCCKUX CBOWCTB
BEIIIECTB, a TaKKEe TCOPETUUECKUX 3aKOHOB (DM3MUECKONH XHMHH K PEIICHHIO MPAKTHICCKUX BOMPOCOB XHMHYECKOM
TEXHOJIOTHH.

AHHOTAIUA
padoueil nporpaMMbl AUCHHMILIMHBI
OCHOBbI HAHOXUMHUHU

1. O6mast TpynoemMkocTsb (3.¢./ gac): 2/72.

2. MecTO AUCHMILINHBI B CTPYKTYpe 00pa3oBaTebHOI IPOrpaMMbl

Jucnumumza 51.0.19«OcHOBBI HAHOXUMHHM» OTHOCHTCS K 0a30Boi yactu Osioka 1 J{ucuumiuael (MOIyn).

JucnuruinHa GasupyeTcss Ha KypcaxX LHMKIOB €CTECTBEHHOHAYUHBIX U OOIIENPO(eCCHOHATBHBIX JUCIUIUINH:
«O0u1as 1 HeopraHuueckas XuMus», «duzukay, «OpraHuueckas XumMusy, «MaremMaTHKay.

3. lleas U 3aa4u U3y4YeHUs! AU CUMILIMHbBI

Llenvio oucyunauHLBISIBISICTCANIOATOTOBKA K JEATENILHOCTH, CBA3aHHON C pelIeHHEeM 3aJlady, CTOALUX Tepen
COBpeMeHHOﬁ HI/IBHHH33HHCﬁ HpI/I HpOBeL[eHI/II/I I/ICCJ'ICI[OB&HI/IIZ B O6HaCTI/I HAHOXMMHWU U HAHOTCXHOJIOTUU.
3aoauamu npenoaBaHUs AUCIUILINHEI SBIISIOTCS:
- I3y4eHNE COBPEMCHHBIX HAIIPABICHAN U MEPCIICKTHB Pa3BUTHI HAHOXUMHU M HAHOTEXHOJIOTH;
- M3y4eHHE Oa30BBIX IIOJIOKEHUH (PH3MKO-XMMHUUHAHOYACTHII, HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHAJIOB,
KOMIIOHCHTOB W KOMITJICKCOB, IPUMEHSIONIIXCS B COBPEMCHHOM TEXHOIOTHH.
4. Conep:kanue QJMCHUILITHHBI

ux

Ha HaHOMacITabax

HaumenoBanue

pa3gena CopnepixaHue pasziea

AUCIHUILIUHBI
[Ipenmer kypca. OCHOBHBIE TEPMHUHBI W ONpeneieHUs. BO3HUKHOBEHHWE U Pa3BUTHE
HaHOHAyKW. [IpupoaHBIE M HCKYyCCTBEHHBIE HAHOOOBEKTHI M HAHOCTPYKTYPHI, HX

Beenenue OCOOGHHOCTH U BO3MOXKHOCTb TEXHOJIOTMUECKOTO NpUMeHeHus. Poiib  yriepoma B
HaHoMupe. [Ipupoaa yriiepogHoil CBA3M M HOBBIE YIVIEPOIHBIE CTPYKTYPHL. AJUIOTPOIIHBIE
(dopmsl yriepoaa: rpadur, anmas, rpade, Gyiepenst. YriepoHble HAHOTPYOKH. OCHOBBI
(1)1/131/1%(:1(01?1 XUMUHN U XUMUH TIOBEPXHOCTHBIX SIBIICHUU B HaHOPasMEPHOM COCTOSHUH.
[TpoGnieMsl, EpCIEKTUBBI M OIACHOCTH HAHOTEXHOJIOTHH.

Ocobennoctu OU3NKO-XMMHYECKHE CBOMCTBA HAHOYACTHII W JIUCIIEPCHBIX CHCTeM. Pa3MmepHble

¢busmKo- a¢dexter. Onruueckne, MeXaHHMYECKHE, JJIEKTPUYECKHE, TEPMOJUHAMHYECKHE |

XUMHUYECKHX MarHWTHbIE CBOWCTBa HaHOOOBeKTOB. Cwia TpeHHs. MexaHH4Yeckne KojieOaHus W

B3aUMO/ICHCTBUH PE30HAHCHI B HAHOPa3MEPHBIX cucTeMax. JlMccnnaTuBHBIN pe30HaHC.

Kanmmﬂp HOCTb H
CMa4YMBaHUC B

Karum Ha TBEpROI M KMAKOH MOBepXHOCTAX. CaMOOUYHIIAIONIASCS HAHOTpaBa U «3(HeKT
nortocay. [lonHoe u HemonHOE cMaunBaHue. I napoduiIpHOCTE U THAPOHOOHOCTH TBEPABIX

HAHOCHCTEMAX ten. I'ucrepesuc yrma cmauuBaHus. Poinb  XMMHYECKOM  HEOZHOPOOHOCTH U
nrepoxoBaTocT. CynepruapodoOHbIe TOBEPXHOCTH.
Hossle mpunImmne! GopMupoBaHus HaHOCHCTeM. DPU3NYECKHE W XUMHUYECKHE METOBI.
IIpomecchl momydeHUs: HAHOOOBEKTOB «CBEPXY-BHU3». [Tuponu3 («dysepeHoBas ayra»);
MeTozs! JUCTIEPTUPOBAHNE; MEXaHOCHHTE3, IETOHAIIMOHHBIN CHHTE3, YIEKTPOB3PHIB, TUTOTPa(Hs.
O — IIpormeccsr MOJTyICHUSA HaHOOOBEKTOB «CHU3Yy— BBEPX». IIporeccrr
HAHOYACTHII u 3aponbInIeo0pa3oBaHs B Ta30BBIX M KOHAEGHCHPOBaHHBIX cpenax. I ereporeHHoe
3apo/bIIe00pa3oBaHKe, SMUTAKCHS U T'eTEPOSNHUTAKCHs. XHUMHUYECKHEe METOAbI (METox
HaHOMaTEePHaJIOB

XUMHYECKOTO OCaXKIICHHSI, THIPOTEPMAILHBIA M CONBBOTEPMANBHBIN CHHTE3, 30JIb-TEJb
METOI).
CamMocOopKa B caMOOpTraHU3aIHs




Tumnsr MEXKMOJIEKYJIAPHBIX B3aMMOAEHUCTBUH. IIponecc CaMOCOOPKH.
Camocobupatommecsamonocinon.  Camoopranuzanusi B pacTBOpPaX  MOBEPXHOCTHO-
aKTHBHBIX BellecTB. Muiemioodpa3zoBanue. Koymonaasle HAHOPEAKTOPHI (0OpaIieHHbIe
MUIIEIUTBL;, KHUIKAE KPHUCTAJUTBI; aIcopOIMOHHBIE cioW; TeHKH JleHnrmropa-biomxkert;
MHUKpo3MynbcuH). CamoopraHm3anyss B IIOJUMEPHBIX  cHCTeMax. [lonmmepHbie
MakpoMoJieKyIbl. CynpaMoieKIsipHas opraHu3anus MoJeKyIl. JleHnpuMepsl.

OcobOeHHOCTH aHanM3a BBICOKOIUCIICPCHBIX CHCTeM. DH3MKO-XMMHUYECKas IUarHOCTHKA
HaHOYACTHUI. MEeTObI ONPEAEIeHH pa3Mepa YacTHIl 1 HAHOCTPYKTYPHI 10 PACCEHBAHHIO

MeTtoabt

psyammamn B ceta. Kpucramiorpadus. Macc-CrieKTpOCKOIIHSI.

AHATW3A Mertonsl monydeHHs penbeda HAHOMOBEPXHOCTH: IPOCBEUMBAIOINAS HICKTPOHHAS,
CKaHHUpyOIasi 30HAOBas M aTOMHO-CHJIOBas MHKpockomuu. OmpeneneHue cocraBa U

Hamocuerem CTPYKTYpbl OTIENbHOW HaHoyacTHIbL. OnTHyeckas M KoJjeOarenbHas CIEKTPOCKOIHH.
OsKe-CIeKTPOCKOTIHA.

YcToitunBocTh TepmonuHaMudeckas M KHHETHYeCKas YCTOWYMBOCTM HaHocucTeM. Koarymsanus

HaHOCHCTEM KoJutonaHbIX cucteM. Kuneruka koaryssinuu. [pasuno Hlyneue-I'apan.

TMpuknaznas WHkpeMeHTHas, HBOIIOIMOHHAS M paJuKalbHas HaHOTEXHOJOruu. lcmonb3oBaHue

HAHOTEXHOIOLIS HAaHOYACTHUIl B KaTaju3e, MEIWLUHE, SKOJOTMU M BOEHHOM jeine. buonorumdeckue

HAHOCTPYKTYpbl. HaHOPOOOTHI. «YMHBIC» MaTePUAIIBL.

5. Ilnanupyemble pe3yabTaThl 00y4eHHs 10 JMCIHUILINHE, o0ecednBalOIINe JOCTHXKeHHe INIAHUPYEMbIX
Pe3yJ1bTaTOB OCBOEHHS 00pa30BaTeJbHOI MPOrpaMMbl

I/I3yqu1/Ie JAUCHUIUIMHBI HAITPABJICHO HA (I)OpMI/IPOBaHI/IG CJICAYIOMNX KOMHGTGHHHﬁZ

TEXHOJIOTHUECKUX IpoLeccax
u OKpY’KaloIieM Mupe,

Kopn " HANMEHOBAaHHE . .
Koa n HauMeHOBaHHE HHIUKATOPOB JTOCTHKEHUH KOMIIeTeH Uit
KOMIIETEeH NN
OIIK-1 OIIK-1.1
Cnocoben n3ydaTh, | 3HAET OCHOBHBIC CBEICHHS O  MEXaHH3MaX XHMHYECKHX PEaKIHuid, CTPOCHHH
aHATM3UPOBATh, UCTIOJIH30BATh | BEIIECTBA, MPUPOIC XMMHICCKOH CBSI3M M CBOMCTBAX Pa3IMIHBIX KIACCOB XUMHUYECKUX
MeXaHU3MBI XUMHAYECKHUX | 3JIEMEHTOB, COSAMHCHHI, BEIIECTB U MATEPHATIOB
peakuuii, mnpoucxoasmux B | OIIK-1.2

Cnoco0OeH aHaau3upoBaTh M HUCIOJB30BaTh CBEIEHUS O MEXaHH3MaX XHMHUYECKUX
peakiuii, CTPOEHUH BEUIECTBA, MIPUPOJE XUMUYECKOU CBSI3M U CBOMCTBAX Pa3JIMYHBIX

00paboTKe U aHAIIN3y HAyJHO-
TEXHUYECKOH WH(]popMaIu u
pe3yJbTaToB  HMCCJEN0BAHUM,
BBITOJIHATH

9KCHEPUMEHTHl B 0(OPMIATH
pe3yJbTaThl HMCCIEI0BAHUN U

pa3paboTox, TOTOBHOCTD
OCYIIECTBJIAT  MOATOTOBKY
JIOKyMEHTAIHH, MPOEKTOB
UIaH

OCHOBBIBAsICh Ha 3HAaHUAX O | KJIACCOB XUMHUYECKMX DJIEMEHTOB, COCIMHEHUI, BEIIECTB M MaTEpHUaJOB B
CTPOCHHUH BEIICCTBA, MPUPOJIC | TEXHOJIOTMYECKUX MPOLIECCAX U OKPYKAIOIIEM MUPE

XUMHYECKON CBsI3U u | OIIK-1.3

CBOMCTBaxX pa3siu4HBIX | Brameer HaBbIKAMHU MPOBEICHHS XUMHUYECKOI'0 aHaju3a; HWCHOJIb30BAaHNEM
KJIacCOB XUMHUYECKHUX | CIIPaBOYHOM XMMHMUYECKOH JINTEPATYpPbl; METOJAMU MPOBEACHUS XUMHUYECKUX PEaKLUH
3JIEMEHTOB 1 ITPOLIECCOB

K-5 IIK-5.3

Cnocoben OCYILECTBJIATh | ['0TOB HMCHONB30BaTh 3HAHHE CBONCTB XHMUYECKHX ODIIEMEHTOB, COEAMHEHHHA H
IIPOBEJICHUE pabot 10 | MaTepHajoB HA MX OCHOBE JUISl PELICHHs 33/1a4 IPO(eCCHOHAIBHOM e TeTbHOCTH.

B pe3yibTare Cq)OpMHpOBaHHOCTI/I KOMIETCHUHNHU CTYACHT JOJIKCH!

3namep:

-OCHOBHBIE IIOHATHS B HAHOXUMUU U HAHOTEXHOJIOTUU;
- ONTHYECKHE, MEXaHUYECKHUE, IIEKTPUIECKUE, TEPMOJTUHAMUUECKHE U MarHUTHbBIE CBOHCTBA HAHOOOBEKTOB;
- IPOIIECCHI MOTyYSHHUS HAHOOOBEKTOB «CBEPXY-BHU3)» U «CHU3Y-BBEPX)»;

Ymemn:

- QHATM3MPOBATH3AKOHOMEPHOCTH «CTPYKTYpa — CBOMCTBO»HAHOMATEPHAIIOB;

- IPOTHO3UPOBATH CTOUMOCTE HAHOMATEPHUAJIOB C YUYCTOM CBIPHEBBIX U DHEPTCTUUCCKUX 3aTpar,

- BBIABJIATH KOPPEIALINN «XUMHUYCCKasd CTPYKTYypa— CBOI\/’ICTBO»,

- paSpa6aTbIBaTB N pCain30BbIBATH HOBBLIC CXEMbI IMOJYYCHHUA NOTCHIHAJIbHBIX (byHKI_II/IOHaJ'IBHI)IX HaHOMAaTCpHaAJIOB,
MO/IETTMPOBATH MPOIECCHI UX MMOTYUCHHUS;

Bnaoemes:




- HaBBIKAMH TEOPETUYECKOI0 UCCIIeI0BaHUSIHAHOMATEPHAJIOB,
- HaBBIKAMH MPAaKTUIECKOTO MTPUMEHEHHS KOPPEILAIIHA «XUMHYIECKast CTPYKTYpa— CBOUCTBOY,
-HaBBIKAMH IMIPUMEHEHHS Ha MPAKTHKE MPUHIMIIOB PAIlOHAIBFHOTO CO3MaHMs (YHKIHOHAJIHHBIX HAHOMATEPHATIOB M

OILICHKHU UX CBOMCTB.

AHHOTANUSI
padoyeii mporpaMMsbl TUCHUIIIHMHBI
Koanonanas Xxumus

1. O6uras TpynoemMKocTh (3.¢./ uac): 4/144.
2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
Jucnummza peanusyetcst B pamkax 0azosoit yactu OOIT 51.0.20. [Ins 0cBOCHUS TUCIMIUIMHBI HEOOXOIMMBI
KOMIIETCHIINY, c(pOpMHpOBaHHBIE B paMKaxX HM3y4YeHHs CIENYIOMHUX IuchuiuimH: Matemarnka, dusnka, OOmas u
Heopranmdeckas xumus, Opranmdeckas XuMHsA, AHaIUTHYECKas XAMHUSA. [IUCOWIUIMHA SBISETCS OCHOBOW IS
(hopMupoBaHHS KOMIIETCHIMI B paMKax Hocienyromux mucuuiummH: OOmas xummdeckas TexHonorus, [Ipomeccsr u
anmapaTbl XUMHYISCKOH TEXHOIOTHH.
3. lleap ¥ 32124 U3yYeHUSs! AU CHMILIMHbBI
Hens mnpenomaBaHus IUCHWIUIMHBI - O3HAKOMHTH CTYISHTOB C OCHOBaMH COBPEMEHHOTO YUYEHHS O
JIUCTIEPCHOM COCTOSIHUM BEILECTBA, MOBEPXHOCTHBIX SIBJICHUSAX B JAMCIEPCHBIX CUCTEMaX, NaTh IPEACTaBICHHUE O
TEOPETHYCCKON W OSKCIICPUMCHTAIBHON 0a3e, a Takke O MEKIUCIUIUIMHAPHOM XapakTepe U 00 OCHOBHBIX
MEPCICKTHBAX M MPOOJIeMax STOW OOIIUPHON 001aCTH XUMHUH.
3anayamm npenoiaBaHus AUCIUILIINHBI SBIISIOTCS:

— jare 4€TKOE TpeJCTaBiIeHHEe O (yHJAMEHTANbHBIX TEOPETHYECKUX W OKCICPUMEHTAJBHBIX OCHOBaX
KOJIJIOUHOM XUMHHU B €€ COBPEMEHHOM COCTOSIHUH, a TaK)Ke OHUMAaHUE NPUPOABI M MEXaHU3MOB IIPOIIECCOB,
MPOTEKAIONUX B MUKPOTETEPOT'€HHBIX CUCTEMAX;

—  ¢QopmupoBaHue cHuCTEeMbl 3HAaHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSX (DPH3MKO-XMMHUUYECKHX IIPOLECCOB Ha
MeK(pa3HOM NOBEPXHOCTH U B JIUCHIEPCHBIX CUCTEMAX;

—  (QopmupoBaHHe U pa3BUTHE YMEHUH YETKOTO M JJOTHYECKOTO MPEACTABICHUS O CTPYKTYPE KOJUIOMJHOW XHUMHUH
KaK HayKH O NOBEPXHOCTHBIX ABICHHUAX U AUCIEPCHBIX CUCTEMAX;

— TIOHMMAaHHE CMBbICIIA OCHOBHBIX 3aKOHOMEPHOCTEH, OOydYCHHE OPHEHTHPOBATHCS B HX NPHUMEHEHUH I
COBPEMEHHBIX TEXHOJIOTUH;

— mnpuoOperenne u (GopMHpPOBaHHE HABBHIKOB pAacYETOB KOJMYECTBEHHBIX MapaMeTpOB ITOBEPXHOCTHBIX
MPOLIECCOB U JUCIEPCHBIX CUCTEM.

4. Conep:kanue TUCHUILIHHBI

3aJa4u Kypca

HaumenoBanue
pa3nena Conep:xanue pa3aesa
JUCHUIIIMHBI
1 2
KonmounHas Xxumusi — Hayka O TIOBEPXHOCTHBIX SIBJICHUAX M JUCTIEPCHBIX cucTeMax. OCHOBHBIE
Ipeamer M | IpU3HAKA OOBEKTOB KOJUIOMJHON XHWMHHU: TE€TePOT€HHOCTh, AUCIEPCHOCTh. [loBEpXHOCTHBIE

SBJICHHUA, KOJIJIOMIHBIC CHUCTCMBI, HUX K.HaCCI/I(bI/IKaIlI/ISI; MMPpUMEPLI; 3HAYCHUEC JIA XHUMHUYECKOU
TCXHOJIOTHH U 3alllUThI Opr)KaIOH.[CI\/‘I CpCabl.

TepmoauHamMuka
NMOBEPXHOCTHBIX
SIBJICHUH.
Ancopouust
IloBepxHOCTHBIC
SIBJICHH A "
agcopouust

OcoOble cBoiicTBa MOBepxHOCTeH pasgena ¢as3. DopmMupoBaHHE CTPYKTYPHI MOBEPXHOCTHOTO
cnost. [Iponecchl caMOIPOU3BOIBHOIO YMEHBIIEHH IOBEPXHOCTHON SHEPTUH.

YpaBHeHHE H30TEpPMBl MOHOMOJIEKYJSpHOH ajcopbumu. JluneliHas ¢opma ypaBHEHHS
Jlearmropa. Teopust nmonuMmonekynsipHoi ancopoumu BOT. YpaBHeHHe W30TEpMBI aacopOIHu
BOT, ananus, ycnoBus npuMmeHeHus. Jlunelinas ¢popma ypaBHeHuss bOT u pacuéT ero KOHCTaHT.
Onpeznenenue yaeabHON MOBEPXHOCTH AUCHEPCHBIX CUCTEM.

AncopOrust u3 pa3baBieHHBIX pacTBOpoB. IlonmHas u m30bITOuHas (THOOCOBCKast) aacopOmus.
BeiBoa ascopOumonHoro ypaBHenusi ['ub6ca u ero ananus. IloBepxHoctHo-akTuBHbIE (ITAB) 1
MOBEPXHOCTHO-MHAKTHBHBIE  BEIIECTBA. 3aBHUCHMOCTb IIOBEPXHOCTHOTO HATSDKEHHS  OT
KOHIeHTpaiu pactBopa [IAB; mnoBepxHOCTHass aKTHBHOCTh. YpaBHeHHe IlImmikoBckoro.
Crpoenne monekyn IIAB u ero BiusHHE Ha BEJIMYMHY HMOBEPXHOCTHOH aKTUBHOCTH, HMPABHIIO
Hroxmo—Tpay6e. CTpoerne ajcopOIIMOHHOTO CJI0S U ONpeielieHHue pa3MepOB MOJIEKYJI.
Knaccudukanus [IAB no MonekyiasipHOMY CTpOEHHIO (aHWOHHBIE, KaTHOHHBIE, aM()OJIHMTHEIE,
HEHOHHbIE, HU3KO — M BEICOKOMOJIEKYJIsIpHEIE). [IpencraBnenue o ruapodmibHO — TUNO(GHIBEHOM
6anance monekyn [TAB.

Anresus, cmaunBanue. KpaeBoit yron cmauuBanus. JlmodunbHocTh M nMO(OOHOCTH
noBepxHocTH. CBs3p pabOTBl aAre3ud € KpaeBbIM YIJOM CMauuBaHus. l3mepeHue
mroduibHOCTH ¢ omolnsio [TAB. Bimsinne npupoast agcopbeHra, agcopdata n pacTBOPHUTEIsS
Ha 3aKOHOMEPHOCTH afcopOIm u3 pactBopos. [IpaBuio ypaBHUBaHKSA NoJsipHOCTEH Pebunmnepa.
[IpakTryeckoe 3HaUEHHUE aATE3UN U CMAYUBAHHS.

AncopOmust Ta30B M MapoB Ha IOPHUCTHIX ajcopOeHTax. KoimdecTBEeHHBIE XapaKTEPUCTHUKU
MOPHUCTHIX MaTepranoB. Kimaccudukarius mop 1 Teopun aacopOIyH.




JA93C u
TEKTPOKMHETHY
€CKHe SIBJICHHS

AncopOuusi MIOHOB M3 PacTBOPOB AJIEKTPOJIIMTOB, OCHOBHBIE OocoOeHHOCTH, mpaBwio Ilanera-
®asinca. Cymuocts Teopuit ['enmbmronbua, I'yu — Uenmena, Illtepna. Mexanusm oOpa3oBaHus
JAOC Ha mpuMmepe CTpOeHUS MHIEIUIBI TUAPOPOOHOTO 30is. [loTeHIMAT TOBEPXHOCTH H
3NEKTPOKMHETHYECKUH MOTEHIMAN. BinsHNe 371€KTPOIUTOB Ha TONMUHY AU((y3HOHHOTO CIIOs
U DICKTPOKMHETHUECKUH MoTeHnuan. l303/mekTpudeckas TO4Ka, Nepe3apsika ITOBEPXHOCTH.
ONEeKTPOKMHETHIECKUE SBICHHUA. YpaBHeHHE [enbmronbna-CMOITyXOBCKOTO It pacuéra
3JIEKTPOKMHETHYECKOTO MOTEHIHMana. |IpaKTHIecKoe HCIIONIBb30BAHIE JIIEKTPOKHMHETHIECKUX
SBJICHUH.

BpoynoBckoe nBmwxkenne. CpegHHH COBUT KaK XapaKTEPHUCTHKAa WHTCHCHBHOCTH OpOYHOBCKOTO
nBikeHus. COOTHOIIEHHE MEXIY CPEHUM COBUIOM U Kod(d¢uunentoM nuddysun. YpaBHeHHe

MoJiekyasipHO — o o N N
OltHmreitHa-CMomyxoBckoro. CeqMMeHTallMOHHAs yCTOMYMBOCTD, TUIICOMETPUYECKHH 3aKOH.
KHHETWACCKUE M| o yveckue siBIeHus B JCIIepCHBIX cucteMax, 3¢dexr Tunpans. YpaBHenuwe Penes mis
onrHHecKue CBETOpAcCesiHUA U €ro aHaju3, BIUSHHE IUCIEPCHOCTU Ha paccesHue cpera. OmpeneneHus
cpoucTba JUCIIEpCHOCTH 1o MeToy I'ernepa.
JUHCTIEPERBIX Hedenomerpusi, yapTpaMHKpOCKONHWs, Kak METOABl  ONPEACNEHHA  TUCIEPCHOCTH H
) )
cucrem KOHICHTpay 3oseil. CBeTOBasg M 3JEKTPOHHAS MHKPOCKONHMS KaK METOABI HCCIIEIOBaHUS
pa3mMepoB u (HOpM JacTHIL.
ArperatuBHas yCTOMYMBOCTh M KOATyJSIIMS TUCHEPCHBIX cucTeM. Koarynmsmust kak pe3ynbTatr
MOTEPH arperaTMBHON ycToHuuBOCTH. JIModumubHBIE M THO(POOHBIE ANCTIEPCHBIE CHCTEMBI.
Kputepuii nmodpmisHocT o Pebunnepy.
PactBoper kommonaueix IIAB kak nmodwisHBIE aucTepCHBIE cuUCTEMBI. | HapoduibHO-
munoduneHeIl  OanaHe. Kiaccudukanms m obmas xapakrepuctuka [IAB. HMoHoreHuele u
ArperatusHas HenoHoreHHsle KoywounHsle [TAB. CamonpounsBoiibHOE MHUILEIIO00pa3oBaHHE B pacTBOpax
yCTOHUHBOCTE H [TAB. BumsHue cpensl M KOHLEHTpPAaLMM pPAacTBOPOB Ha cTpoeHHe U (opmy MULIE/L
Koarysuus Comobumnuszanust. Kpurnueckas KOHLICHTpALHs muriesuiooopaszoBanus (KKM) u metomer eé
IHCIEpCHBIX OIIpECIICHUS. OCHOBHLI? ¢axTops! e€ onpenencHus. OcHOBHBIE (akTopsl, Biustomue Ha KKM.
cHCTeM Mexanusm motoero aevictus [TAB. [Ipumenenue komnonaeix IIAB B IpOMBIIIIIEHHOCTH.

JInodobusie cuctemsl. [IoHATHE O PAaCKIMHHMBAIOIIEM MAABICHHM KaK (akTope CTaOMIM3aINH
m1odoOHBIX nucriepcHbIX cucTteM. Koarymsamms nmodoOHBIX aucnepcHBIX cucteM. IIpaBuio
Koarymsiun sexrponutamu (rmpaswio lymene — lapan). DPPeKTHBHOCTE coynapeHUH MEXIy
YacTHIAMH M TMOTCHIMAIbHBIH Oaprep. KnmHermka koarymamum mo CmomyxoBckomy. KpuBas
KUHETHKH Koaryjsinud. Bpems MOJoBMHHON Koaryysinuu. BiwsHue pasnudHbIX (akTopoB Ha
arperaTHBHYI0 YCTOHUHBOCTB.

OcHOBBI Teopum
H YCTOMYHUBOCTH
U KoaryJsiumu
PO

OCHOBHBIE TIONOXKEHUS TeopuH ycroiumBocTH koarymauuu [JIDPO. DaxkTopbl yCTOHUHMBOCTH
JUCIEPCHBIX CUCTEM. PackiuHuBaroniee NaBiICHHE U €r0 COCTAaBIIAIOIIME: 3JIEKTPOIUTHYECKAS,
MOJICKYJIsIpHasi (COJIbBAaTallMOHHAS); CTPYKTYPHO — MEXaHHUYECKHil Oapbep M OHTPONUKHBIN
¢axrop. IloTeHnManbHBIE KpHBBIE B3aWMOAEHCTBUS 4dacTHl. Koarynsius B NEpBUYHOM U
BTOPHYHOM MHMHHMYyMax. KOHIleHTpanMOoHHas u HeWTpadu3alMoHHas Koarysinusa. Ilopor
KOaryJsiliy; BJIUSHUE HA IOPOr KOAryJIsILUY 3aps/ia HOHA JIEKTPOJIUTA.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYP B Pa3lIWYHBIX JHCIEPCHBIX CHCTEMaxX KaK YaCTHBIM cIydan
koarynsamun. CTpykTypooOpazoBanue B cootBercTBuH ¢ Teopuer JJIDO. Tumsl u MpovIHOCTH
KOHTAaKTOB MEX/y YaCTUIAMHU B CTPYKTYPHPOBaHHBIX JUCIIEPCHBIX cucteMax. KoarymsimuoHHO -
THUKCOTPOITHBIE W KOH/ICHCAIIMOHHO-KPHUCTAJUIN3alMOHHbBIE CTPYKTYpHI. [Iepexon omHuX CTpyKTYp

Crpykrypo- B JIpYyTHE.
odpa3oBanme B | Peonorus kak MeTos MCCIENOBaHUS CTPYKTYpBI JUCIEPCHBIX cucTeM. OCHOBHBIE PEOJIOTHYECKHE
JTUCTIEPCHBIX CBOWMCTBA: YIIPYrocTh, IUIACTHYHOCTh, BSI3KOCTh, IPOYHOCTh. Hampspkenume u nmedopmarms.
cucreMax. Mertonbl u3ydeHus AehOpPMALOHHBIX CBOWCTB CTPYKTYpHpOBaHHBIX cucteM. Kiaccudukarms
OcHOBBI CHCTEM TI0 PEOJIOTHYECKUM CBoiicTBaM. HEIOTOHOBCKHE M HEHBIOTOHOBCKHE KUIKOCTH. BsI3KocTh
¢puzuxo- arperaTMBHO YCTOMYMBBIX AMCIEPCHBIX CHCTEM. YpaBHeHHe OiHmmTeiHa. JKuakooOpasHble U
XHMMYECKOH TBEP100Opa3HbIe cHUCTeMbl. BUHraMOBCKHE U HEOMHTaMOBCKHETBEPJ000pa3HbIE CHCTEMBI.
MeXaHMKH Tunu4abie KPUBBIE TEUCHUS KHUIKOOOPA3HBIX M TBEPAO0OPA3HBIX CTPYKTYPHPOBAHHBIX CHCTEM.
Kuneruka nedopmariun ynpyro-riaCTHYECKIX CUCTEM IIPH TOCTOSHHOM HalpsDKEHUH.
I'enwn, crynuu, cuHepesuc. 30Jb-Tellb, TEXHOJIOTHS HEOPIraHUIECKUX MaTepHaIoB Kak Iepexos OT
CBOOOIHOIMCIIEPCHOM CHCTEMBI (30J151) K CBSI3HOANCIIEPCHOH (TeJlb) M MaTepualy.
[Tpubops! st n3ydenus 1eopManoOHHO-TIPOYHOCTHBIX CBOWCTB CTPYKTYPHUPOBAHHBIX CHCTEM.
Mertoasl
MOJTy4YeHHs Jucnepruposanue. KonpeHcanmoHHOe o0pa3oBaHue aucrepcHod ¢aspl. TepmoauHamuka
JAUCIIEPCHBIX obpa3zoBanus HOBOHM (aszpl. KuHermka oOpasoBanmsi HoBoW (a3l Ilpumepsl modxydeHHs
CHCTEM CBOOOIHOMCIEPCHBIX CUCTEM.

5. Tlaanupyemble pe3yabTaThl 00yYeHHUsI 10 TUCHHUILINHE, 00eCIeYuBaIOIINe JOCTHKEHNE TIAHUPYEMbBIX
pPe3yabTaToB 0CBOEHHSI 00Pa30BaTEIbHOI MPOrpaMMbl

M3ydenne qUCIMIUIMHBI HANIPABJIEHO Ha (POPMUPOBAHHE CIEAYIOMNX KOMIECTESHITHN:

| Koa u HauMeHoOBaHUE KOMIIETEHIMH

Koa u HaumeHoBaHue HHAUKATOPOB JOCTHKEHUH KOMIeTeHIM i




OIIK-1

CrocoOeH  W3y4arh,  aHAIU3UPOBATh,
HCTIOB30BaTh MEXAaHMW3MBl XHUMHYECKHUX
peakmuii, MIPOUCXOIAINX B
TEXHOJIOTHIECKUAX mporieccax u
OKpY)KalollleM MHpE, OCHOBBIBAsCh Ha
3HaHUSAX O CTPOCHHWH BEIIECTBA, TPHPOJE

OIIK-1.1

3HaeT OCHOBHEIC CBCACHHUA O MCXaHU3MaxX XHUMHWUYCCKUX peaxunﬁ,

CTPOCHHMHM BEIIECTBA, MPUPOJAE XHUMHUYECKOH CBA3M U CBOMCTBAxX
Pa3NUYHBIX KJIACCOB XMUMHYECKHX 3JIEMEHTOB, COCIMHEHHH, BEIIECTB M
MaTepHaJioB

OIIK-1.2

Crnocoben AHAJIM3UPOBATh W HCHOJIB30BAaTh CBEACHHA O MEXaHU3Max

XUMHYECKOH CBSI3U " CBOMCTBAX | XUMHYECKUX PEAKIHi, CTPOCHUHU BEUICCTBA, IPUPOJEC XMMHUUECKON CBS3H
Pa3IUYHBIX KJIACCOB XMMHUYECKHX | ¥ CBOHCTBAaX PAa3NWYHBIX KJIACCOB XUMHUYECKUX 3JIEMEHTOB, COSIWHCHHH,
3JIEMEHTOB BEILECTB U MATepUaTIOB B TEXHOJIOTUYECKUX MPOLECCAX U OKPY>KAIOLIEM
MHpE
OIIK-1.3
Bnageer HaBbIKaMu IPOBEJCHUSI XUMHUYECKOTO aHATIN3a; UCTIOIb30BAHUEM
CIIPaBOYHOM  XMMHYECKOH  JHUTEpaTypbl; METOJaMU  IPOBEICHHS
XUMHUYECKHUX PeaKIMii U MPOIECCOB
OIIK-2.1
3HaeT COBpeMEHHBIE MaTeMaTHYECKIE U (PHU3NKO-XUMHICCKIE METOBI IS
penreHus 3a1a9 npoQecCHOHANBHON AeITeTbHOCTH
OIIK-2
OIIK-2.2
Cnocoben HCIIOJIB30BaTh

MaTeMaTudeckue, ¢usndeckue, (Gu3nKo-

Brnageer u HCIIOJIB3YET COBPEMEHHBIE METOABI U 0a3bl JaHHBIX JIA
peuICcHuA 3a4a4 HpOCI)eCCHOHaHLHOP‘I JACATCIBHOCTHU

XHMHYECKUE, XUMHYCCKHE METOIBI IS OIK-2.3
CIICHUS 3aJ1a9 npodeccCHOHaIBLHOMI '

EeﬂTeanocm pod [IpumMeHsIET OCHOBHBIE SKCIEPUMEHTAIBHBIE METOIbl HCCIEI0BAHUS
(PU3NKO-XIMHYICCKUX CBOWMCTB BEIECTB, a TAaK)KE TEOPETUIECKUE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUIMH K PEIICHUI0 NPAKTUYECKUX BOIPOCOB
XUMHYECKOM TEXHOJIOTHHU

OTIK-5 OIIK-5.1

Criocobe ocvIIIee CriocoOeH  OCYIIECTBJIATh  JKCIICPUMCHTAJBHBIC  HCCICAOBAHHS U

I H TBIISITh Ny
Y UCTBITAHUSA 10 3aJaHHOH METOJUKe, COOHpaTh W aHAIU3UPOBATh
SKCIEPUMEHTAIbHBIE ~ UCCJIEAOBAaHUS U
. JINTEpaTypHbIE JaHHbIE
HWCIBITAaHUS 1O  3aJaHHON  METOJMKE,

MIPOBOAUTH Ha6J'IIOIL€HI/IH U U3MEpCHUsA C

OIIK-5.2
CnocobeH NMpoOBOANTH HAOMIOACHUS M W3MEPEHHUS C Y4eTOM TpeOOBaHHUH

y4eToM TpeboBaHuit TEXHUKH
TEXHHUKH 0€30MacHOCTH
0e30macHoOCTH, o0OpabaTrIBaTh u
OIIK-5.3
HUHTEPIPETHPOBATh  KCIIEPUMEHTAIbHBIC
AHHbIE CrnocobeH 00pabaThlBaTh M HHTEPIPETHPOBATH OIKCIICPUMEHTAIbHBIC
JIaHHBIC, TOTOBUTB OTYETHI 110 BBIIOJHECHHON HCCIIEA0BATEIbCKON padoTe
MK-5 MK-5.3
CrnocobeH  OCyHIeCTBIATh MpoBeAeHHE | [OTOB  MCIOJB30BaTh 3HAHHE CBOWCTB  XMMHYECKHMX  JJICMEHTOB,

paboT mo o0paboTKe W aHANU3y HAYYHO-
TEXHHUYECKOH MH(DOPMAIIH U Pe3yJIbTaTOB
HUCCIIEOBAHUM, BBITIOTHSATH

9KCIIEPUMEHTHl U O(OPMIISIT PE3yJIbTaThI
UCCIIeIOBaHUN U pa3paboTOK, TOTOBHOCTh
OCYIIECTBIISATH MOJITOTOBKY
JIOKyMEHTAI[MH, TPOCKTOB ILIaH

COCIMHEHUI W MaTepuajoB Ha
npodeccroHabHOM JesITeIbHOCTH.

HUX OCHOBC JUIs1 PpCHICHUA 3a4a4

B pesynbrate copMHUpOBaHHOCTH KOMIIETCHIIMH CTY ICHT JIOJDKEH:

3namo:

- OCHOBHBIC 3aKOHBI (1)I/IBI/IKI/I n XHUMHH, (I)HSPI‘IGCKOP’I XHUMHH, (I)I/IBI/IKO'XI/IMI/I‘ICCKI/IG SABJICHUSA U 3dKOHOMEPHOCTH,

UCIIONIB3yEMBbIe B KOJUIOMTHOH XUMUM;
3aKOHOMEPHOCTH

- OCHOBHBIC TIOHATHA U

NOBEPXHOCTHBIX  SIBICHHH, crenuduieckue 0CoOEHHOCTH

KOJIJIOUJHOTO COCTOSIHUS, YETKO U JIOTHYHO MPEACTABIATH CTPYKTYPY KOJUIOMTHON XUMHUH;
—  METpOJIOTHYeCKHe TpeOOBaHU IIpH paboTe ¢ HPU3NKO-XUMHUECKON ammapaTypon
—  TpaBWJIa TEXHUKHU 0€30MacHOCTH pabOTHl B XUMUYECKOW Tab0paTopuu U ¢ GU3NIECKON armapaTrypoi;
—  3aKOHOMEPHOCTH IOBEJCHHS, METOIBI IOIyYeHHUS M OCHOBHBIE (DHM3NKO-XUMHUYECKUX CBOMCTBA JHUCHEPCHBIX

CHUCTEM,
JIICTIEPCHBIX CUCTEM;

COBPEMEHHOC COCTOAHHUMU TEOPHUU TMOBEPXHOCTHBIX HBHGHHﬁ,

YCTOI‘/JI‘{I/IBOCTI/I n Koaryjsinguu

— mporpammusie npoayktsl Excel, Word, MathCAD.

Ymemo:

— MMpOBOAUTDH PACUCThI C UCIIOJIB30BAHNEM OCHOBHBIX COOTHOIIICHHI TCPMOJANHAMUKHN TMOBEPXHOCTHBIX SIBJICHHI
1 ONPCACIIATh KOJIMIYECTBECHHBIC MapaMeTPbl AUCHEPCHBIX U CTPYKTYPHUPOBAHHBIX CUCTEM,

— BBI6I/IpaTI:. ONTUMAJIBHBIC BAPUAHTBI 1 METOABI PCIICHW 3a/1a4;

- IMPOBOAUTE AaHAJIU3 PE3YJIbLTATOB I/ICCHG}IOB&HHﬁ, OTPAXXCHHBIX B IIOCTAHOBKE 3aaayu, OPUCHTUPOBATHCA B




COBPEMEHHOI! TuTepaType Mo KOJUIOMAHON XUMUU, MOJIb30BAThCSI CIIPABOYHON JTUTEPATypOii;

—  TPOTHO3UPOBATh BIMSHHWE PA3IMIHBIX (AKTOPOB HA CBOWCTBA JIHMCIIEPCHBIX CHCTEM, ITO3BOJISIONINE
ONTHMH3UPOBATh TEXHOJOTHYECKHE IIPOIECCHl MEpPepadOTKHM WX B KOHEYHBIE MAaTEepHAbl C 3aJaHHBIM
KOMIIICKCOM CBOMCTB;

—  WCIIONIb30BaTh TONyYCHHBIC TEOPETHUYECKHE 3HAHUSA B OOJIACTH XMMHH JHWCIEPCHBIX CHCTEM IIPH OCBOCHHH
JIPYTUX OUCHIUIUINH, H3YYaAIOINX pa3IMIHbIC IPOIECCHl B TETEPOTeHHBIX CHCTEMAX;

—  CaMOCTOATEIBHO paboTaTh C YYCOHOH U CIIPAaBOYHOMU JIMTEPATYPOH MO KOJUIOUTHON XUMHUH;

— TaOymupoBaTh JKCIEPUMCHTAIBHBIC JIAHHBIC, Tpa(QUUECKH MPEACTABIATh WX, HHTEPIOIUPOBATH,
9KCTPANOIUPOBATH AJISl HAXOXKIEHUS! HICKOMBIX BEJIMYHH, alllIPOKCUMUPOBATH SKCIIEPUM EHTAIbHBIE TaHHBIE;

— TPOBOJWTH  CTATUCTHYCCKYIHO  00pabOTKY  SKCICPUMEHTATIBHBIX  JAHHBIX B  (DPH3HKO-XMMHUYECKHUX
9KCIIEPUMEHTAX.

Bnaoems:

— OCHOBHBIMH NIpUEMaMH M METOAaMH (H3MKO-XUMUYECKUX H3MEpEeHHH; paboTaTh C OCHOBHBIMH THUIIAMH
npuOOPOB, UCIIOJIL3YEMBIX B (PM3MYECKOH M KOJUIOMTHON XUMUH;

—  HaBBIKAMH NPUTOTOBJICHUS, OLIEHKOH KauecTBa, ClI0CO0aMH MOBBIMIEHHUS CTa0MIIBHOCTH JTUCTIEPCHBIX CUCTEM;

— HaBBIKAMH MPOBEJCHHUS SKCIEPUMEHTa B [UCICPCHBIX CHCTEMax M METOJaMH OOpabOTKM IOTyYeHHBIX
pEe3yJIbTAaTOB, a TAK)KE HABBIKAMH B PEIICHHN TEOPETHYECKMX M NMPUKIATHBIX 337a4 B 00JACTH KOJIIOMIHOMN
XMMUH, XAMHUHU TETEPOTCHHBIX U TUCTICPCHBIX CUCTEM;

—  METOJAWKOI OIICHKH MOTPEITHOCTEH (PH3MKO-XUMUIECKUX U3MEPEHUI.

AHHOTAIIASA
pa6oyeii mporpaMMsbl TUCHUTIIHHBI
«O0wan xumuueckas mexHoi02us)

1. O6wmas TpyaroeMKocTs (3.e./ yac): 4 / 144,

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

Hucrummnaa 51.0.21 — «OO61mmast XuMu4uecKass TEXHOJIOTHS» OTHOCHTCS K 00s3aTebHOM dacTr 00ka 1 JIUCIIUILTHHEL
(Momymm).

HucnumumHa 6a3upyeTcs Ha Kypcax IIMKIOB €CTeCTBEHHOHAYYHBIX M 00MIenpodeCcCHOHATBHBIX TUCITUTLTHH:
Matematnka, ®usnka, O0mas Heopranmdyeckas xumus, Ousndeckas xummus, OpraHudeckas XuMus, bezomacHOCTH
KU3HenessTenbHOCTH. OHa SBISAETCS OCHOBOM IS MOCIEYIONINX TPO(PECCHOHANBHBIX TUCIUILIHH.

3. lesau u 3a1a4M U3y4eHHUS TUCHUTIIUHBI

LenssMu  OCBOCHMSI JUCIMIUIMHBI SIBJSIIOTCS 00Iee O3HAKOMIIEHHE C XHUMHUYECKUMHU TPOU3BOJICTBAMHU,
paccMOTpeHHe OOHmMX MpoOJieM CHHTE3a U aHaiu3a XUMHYCCKHX TPOW3BOJACTB C  IIEJbIO  CO3JaHUS
BBICOK0O()(hEeKTHBHBIX pecypcocOeperaronux MpOU3BOJICTB.

3ajauu npenoilaBaHus JUCIUILTUHBL:

-M3y4eHUEe XUMUYECKOTO TIPOU3BOICTBA KAK XUMHUKO-TEXHOJOTUIECKON CUCTEMBI, €€ OPTaHU3AINH, CTPYKTYPhI
1 QyHKIMOHMPOBAHHUS;

-M3y4YCHHE METOJOB 0allaHCOBBIX pPAcyeTOB, aHANINW3a XHMHYECKOTO IPOU3BOJCTBA, OIPEOCIICHHUS €ro
3¢ heKTHBHOCTH;

-o0ydeHue MeronaMm U npuemam paspaborkn XTC W onTUMaTbHOH OpPraHU3aIlH XUMHUKO-TEXHOJIOTHYECKUX
MPOIIECCOB B HEl;

-pa3BUTHE WHXEHEPHOTO MBIIUICHHS U 3PYIHUIINH IIPH aHAIN3E U CHHTE3¢ XHMHUKO-TEXHOJIOTHICCKIX CHCTEM;

-pa3BUTHE HABBIKOB OIPECIICHHUS TEXHUIECKOTO COCTOSIHUS 000PYAOBaHUS U €T0 3PPEKTHBHOM PabOTHL.
-3HAKOMCTBO C HEKOTOPBIMH KOHKPETHBIMH XUMHYCCKHUMHU ITPOU3BOICTBAMU
4. Conep:xanue TUCIUNIHHBI

No HaumeHnoBanue pa3nena Conepxanue paszena

pasaciaa | AMCHUIIINHBI
XuMugeckoe IIPOU3BOJCTBO kak | O6bmas cxema XTII, XII. OcHOBHBIE oOmepamuu B HUX

1 (byHKIMOHAIbHAS eauHuIa | (MOATrOTOBKA CHIPhS, XUMHUYECKOE IPEBpAIlleHHE, BBIICICHUE
MIPOMBILINIEHHOCTH U ee oTpaciieid. OOuiune | MpoayKTOB, YTHIN3ALMS OTXOA0B, BOJO- M SHEPrOCHAOXKEHUE,
CXEMBI XUMUKO-TEXHOJIO-THUECKOTO | yhpaBiieHue Tpou3BoAcTBoM). OcHOBHOE 000pya0OBaHUE,

npouecca  (XTII) w  xumuueckoro | mpuOOpHI.
npousBoscTaa (XII).

TexHomornyeckue I10Ka3aTeCin (CTCHGHI) MpeBpalicHus,

BBIXO MPOYKTA. aCcXOIHEIC K03 PHUIIEHTHI
KauecTBeHHbIE u KOJINYECTBEHHBIE o POALyKTa, P A b ):
2 SKOHOMHYECKHE MoKa3aTeau (TIpOU3BOAM-TEIIEHOCTH,
noxkasarenan XTII u XTI1.
MOIMHOCTH W JIp.), OKCIUTyaTallHOHHBIC, CICIHATbHEIC
MOKa3aTeu.
DU3UKO-XMMUYECKIE 3aKoHOMepHOCTH | CTepeoXuMHUYeCKHe, TEPMOJMHAMHUYECKAE, KHHETHIECKHE
3. XUMHUUYECKUX TpeBpalieHuid. IlokasaTenn | 3aKOHOMEPHOCTH M IIOKA3aTEeNH.

XUMHUYECKOTO TIPEBPAIICHHUS.

Xumraeckuii nporece. Knaccngukamms mo | Ilpomecc, xmaccuduranus mo pazandHBIM HpHU3HAKaM (BHX
Pa3IMYIHBIM MTPU3HAKAM. XMMHWYECKOH peakIiy, TePMOIMHAMUKA, CXeMa MPEeBpaIICHUH,




arperaTHoe COCTOsIHUC, CTaIlI/IOHapHOCTI)).

Bausaue xumudeckux MPU3HAKOB U YCHOBI/Iﬁ MMpOTCKaHus

lomorenHslli  XMMHYECKMH  Tpoliecc. | IMpollecca Ha paBHOBECHE M CKOpPOCTh peakiuu. CriocoObl
5. BnusHue ycioBui NpOTEKaHMS TpOIEcca | YBEIMYECHUS CTENCHH IPEBPAICHMS HCXOIHOTO BEIIECTBA,
Ha PAaBHOBECHE M CKOPOCTh PEaKIIHH. BBIXOAAa MPOIYKTa, CEIEKTUBHOCTH. IlOHSATHE ONTMMAIbHBIX
TeMHIepaTyp Uil OOpaTUMBIX M HEOOPAaTUMBIX MIPOIECCOB.
CrpykTypa mporecca u ero cranuu. HaOmomaemas: ckopocTh
TIpeBpAaIEHIS. Obnactu MIPOTECKAHUS mporiecca.
Jlumutupyromas cragus. I'eteporenssiii nponecc «I'-Ty», «I'-
6 lereporennsie mpomeccel. Ctpykrypa u | JK». Iloctpoenme m aHamm3 maremarmdeckoil moxmenu. [lytn
' ero cocrasysromue. [Tpumepsr. UHTEHCH(UKANT mporiecca. IlonsTue KaTajuu3a.
Kartanuruueckne mpouecchl, 001acTh WX NPOTEKaHHMS.
IIpomsliieHHBIE KaTaJn3aTOPbl u TpeboBaHus,
MIpeIbsBISEMBbIC K HUM.
Ilonsatue CTpYKTypa 51 mozenu | Xumudeckoe npou3BojcTBO kak XTC. CocraB XTC (a51eMeHT,
7 texHonoruueckux cucrem (XTC). CBs3HU, NojacucTeMsl), ux peanusamus B XII. Hepapxus XTC.
' TexHonormueckue cBs3u 3aeMeHTOB X T'C (ITOTOKHM), HX CXEMBI
1 Ha3HAYCHHE.
OHepro- W pecypcocOepexeHne IMpH TepepadOTKE CHIPHS.
Knaccupukamus ceippsi. Bropudanoe ceipbe. DHeprus B
8 CeIpbeBast U DHEPreTHUECKAs MOJCUCTEMBI | XUMHUYECKOM TPOU3BOJICTBE. OcHOBHEBIE BUJIBI
' XTC SHEPreTUUECKUX PECypcoB, BUIbI 3HEpruu. llepBUyHBIE U
BTOpPHYHBIE 3HEpropecypcsl. Boma, Kak chblpbe XHMHUYECKOH
MIPOMBINIICHHOCTH. XUMHUUYECKasi BOJOMOATOTOBKA.
9 Anamuz  XTC. MarepuanpHblii u | OcHOBa METOAMKM COCTaBICHHS M pacueT MaTepHalbHBIX U
' sHepreTudeckuii 6anancel XTC sHeprerudeckux OanancoB XTC u ee mojacucTem.
Ouneprerndeckuii Oamanc u  KIIJ. Ux | DHTanbnuiiHelid, OJHEPreTUYECKHMH M JKCEPreTHYECKUH
10. COCTaBJICHHEC WM HUCMOJIb30BaHKMe B aHamm3e | Oamancel u KIIJI. Mx comocraBieHHe W HCIOJIb30BaHUC B
XTC. anamuse XTC.
OcHoBHble KoHUemNIK npu cuntese XTC, ux coxepkaHue u
Cunres XTC. OCHOBHBIE 9Tambl | COCOOBl peaju3alii: IOJHOE HCIOJIb30BAaHUE CBHIPHEBBIX,
11. paspaborkn XTC. OCHOBHBIE KOHIENIMU | SHEPTETHUECKUX PECYpCOB, MHUHHMH3AIHSA OTXOMOB W T.J.
npu cuaTtese XTC. Co3maHne MaJOOTXOTHBIX TEXHOJIOTHYECKHX IIPOIIECCOB,
9HEProTEXHOJIOTHYECKHX, KPYTHOTOHHAXHBIX ITPOU3BOJICTB.
PaccmatpuBatoTcs 2-3 mpuMepa XMMHYECKHX ITPOHM3BOACTB
TexHONOTHMH  KOHKPETHBIX ~ XMMHYECKHX
12. (cuHTE3 aMMMaKa WM METAaHOJA, IPOU3BOJICTBO MOJIUATHIICHA

poXyKTOB. [IprMepsr

u T.H.), HMX TEXHOJIOTHISCKUH PCKHM, OCHOBHAS alIaparypa.

5. IlnaHupyemble pe3yJbTaTbl O00y4YeHMs] MO AUCHUILUIMHE, o0eclevynBalOlMe JOCTH:KeHHE IIAHMPYeMbIX
pe3yJbTaTOB OCBOCHHs 00pa30BaTe/bHOI NMPOrPaMMbl

W3y4yeHnue AMCUMIUIMHBI HAIPaBJIeHO Ha (DOPMHUPOBAHUE CIIEAYIOIINX KOMITETEHIIUIH:

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIUHN

KO}] N HAMMCHOBAHMEC UHIUKATOPOB JMOCTHKEHHH KOMIeTEeHIM i

YK-1

AHanu3upyeT 3amady, BbLAETSIST e€ 0a30BbIe
coctapisomue. OnpenenseT, HHTEPIPETUPYET
U pamxupyeT WHOpMauuio, TpeOyeMyro s
pelIeHust OCTABICHHOH 3a1aun

YK-1.3

IMlpu oOpaboTke wuHpOpPMAIMK OTIMYaeT (aKThl OT MHEHU,
MHTEPIPETALUi, OLEHOK, (OpMHpYeT COOCTBEHHbIE MHEHHS U
CYXJICHUS], apT'YMEHTHPYET CBOU BBIBOJBI U TOUKY 3pEHUS

OIIK-2 OIIK-1.2
CrnocobeH  HUCIOJIB30BaTh MaTeMaTUYCCKHUEC, 3Haer COBPEMCHHBIC MAaTCMATU4YCCKHUC U (1)I/ISI/IKO'XI/IMI/I‘I€CKI/I€
(I)I/I3I/I‘ICCKI/I6, (I)I/ISI/II(O'XI/IMI/I‘ICCKI/IC, MCETOABI IJId PEHICHUS 3a1a4 HpO(l)CCCI/IOHaHLHOI;‘I JACATCIIBHOCTH

XUMHYECKHE METONBI JUIS pPEIICHHS 3aaa4
mpodecCHOHATBLHOM AesITEIbHOCTH

OIIK-2.2
Brmageer u ucmonb3yeT cOBpeMEHHBIE METOJBI U 0a3bl JaHHBIX IS
pemeHns 3a1a4d npodecCHOHAIFHON AESTEIEHOCTH

OIIK-2.3
HpI/IMer{eT OCHOBHBIE€ OKCIIEPUMCHTAJIBHBIE METObI HMCCIICIOBAaHUA
Q)HSI/IKO-XI/IMI/I‘ICCKI/IX CBOMCTB BEOICCTB, a TAKKE TCOPECTUUCCKUC

3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHUIIINH K PEUICHUTIO
IMPaKTUYCCKUX BOITPOCOB XHUMHYECKON TEXHOJIOTHHU

TK-1 IK-1.3

CrocobeH OCYHICCTBJIATH KOHTPOJIb I[eMOHCTpI/IpyeT T'OTOBHOCTh K OCBOCHHIKO HOBOI'O 060pyIlOBaHI/I$I u

CO6J'IIOH€HI/IH TEXHOJIOT'MYCCKUX MapaMETpOB B

€T0 OKCITyaTallun




npeaciax, YTBEPIKIACHHBIX TEXHOJIOTMYCCKUM

periIaMeHToM, IpPUHUMATh MepbI mo | [IK-1.5

YCTPaHEHUIO NIPUYYH, BBI3BIBAIONIMX | CHOCOOEH BBISBJISITH M YCTPAHSTh OTKJIOHEHHS OT PErIaMEeHTHBIX
OTKJIOHCHHE OT HOPM  TEXHOJOTHYECKOTO | PEKHUMOB PabOThl OCHOBHOTO TEXHOJIOIMYECKOTO 000Dy 10BAHHS
pernmameHnTa,  obecneyWBaTb  IOJITOTOBKY
TEXHOJIOTUYECKOI0 000PYIOBaHUS K MPOBEPKE
U PEMOHTY

B pesynabTate copMupOBaHHOCTH KOMIIETCHIINH CTY ICHT IOJDKCH:
3namy:
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIUIMH U OCHOBHBIC MOHATHS U ONPENCICHNS XUMHIECKOH TEXHOIOTHA
OCHOBHBbIE ITPUHIMIIBI OPraHU3alMU U QYHKIIMOHUPOBAHUS XUMHUYECKOTO MPOU3BOJICTBA
napaMeTpsl pab0oThl OCHOBHOT'O 000PYZIOBaHUS Y BOZMOXHBIE TIPHYMHBI OTKIIOHEHHSI OT TEXHOJIOIMYECKUX MapaMeTpoB
Ymems:
aHAIM3MPOBATh MH(POPMAIIHIO, 1eJIaTh BHIBOJBI M IPUHUMATh TEXHUUECKH I'PAMOTHBIE PEIICHUS
YMETb ONpPEEITh TEXHUUECKHE TTapaMeTPhl M X BIMSHUE HA TEXHOJIIOTHYECKUH MTPOIIece
BBIOMPATH PallMOHANIBHYIO CXEMY IIPOU3BOJICTBA 3aJJaHHOTO TIPOJYKTA.
Bnaodemy:
HaBBIKAMHU OMPENENICHNS M PAcUYeTa OCHOBHBIX ITOKa3aTesIeil TEXHOIOTHYECKOTO IIpoIiecca
HaBbIKaMHU aHanm3a 3(Q(GEKTHBHOCTH TEXHOJOTHYECKUX MPOLECCOB M 3KOJIOTHYECKOH 0E30IacCHOCTH MX pealn3alliy B
MPOU3BOJICTBE
HaBBIKaMU OTpeeNieHus 3P PEKTUBHON pabOTH 000pyIOBaHHUS.

AHHOTALUS
padoueii nporpaMMbl JUCHHUILIMHBI
IIporecchl M anmapaThl XUMAYECKON TEXHOJIOTUU

1. O6masi TpynoemkocTsh (3.e./ uac): 12/432.

2. MecTO AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucnnmmaa 51.0.22  «IIpomeccsl 1 anmaparsl XUMHYECKOH TEXHOJIOTUIY OTHOCUTCA K 0a30BO 4acTH OJioka
b.1. M3yyenne mucuuIuimHEI 0a3upyeTcs Ha pasnenax aucuuiuinH Marematnka, @msuka, Tepmoamaamuka. OOmias u
HeopraHmdeckas xumus, Ousudeckas xumust, OpraHudecKas XUMUSL.

3. leab U 3a1a4u U3yYeHUs! AU CUMILIMHbI

Heabo ocBoeHMS IUCLUIUIMHBI  sSBJsieTcst oOecrieueHne 0a30BOH MOATOTOBKM OakalaBpoB B 00JacTH
«[IporeccoB M ammapatoB XUMHUYECKOW TEXHOJOTHHM» W MPUMEHEHHS TOIYYSHHBIX 3HAHUHN IS MPAKTUIECKHUX
pacueToB M KBATH(PHUIIUPOBAHHOMN IKCIUTyaTallMH TEXHOJIOTHIECKOT0 000PYI0BaHUSI.

3agauu npenojjaBaHus TUCIUTUTHHBI

—  OCBOCHHE OCHOB T'HIPOMEXaHUUYECKUX M TEIIO-MacCOOOMEHHBIX IIPOILIECCOB;

—  HCIOJB30BaHME H3YYCHHBIX 3aKOHOMEPHOCTEH AJIS pelleHHs 3aJad: TeXHOJIOTHUECKOTO pacyeTa OCHOBHBIX
MIPOIIECCOB U MX alIapaTypHOTO 0(hOPMIICHUS;

—  HCIIOJIb30BAaHHWE MOIYYCHHBIX 3HAHWH JUIS NPaBHJIBHOTO BHIOOpA ammapaTypHOTO OOOpYZOBAaHMS C y4ETOM HX
CPaBHHUTENILHOM XapaKTEPUCTUKH 110 TEXHOJIOTHYECKUM M SKOHOMHYECKHAM ITOKA3aTeIIsIM.

4. Conep:kanme JUCHHUILINHBI
HaumenoBanme
pa3mena Conep:xanue pa3ueia
JUCIHILTHHBI

OCHOBBI TEOpHM TII€pPEHOCA KOJMYECTBa JBHMXKEHHS, TEIUIOThL, Macchl. Kiaccuduxarys
OO0mme cBeeHus1 | OCHOBHBIX MPOLIECCOB XUMHYECKOW TEXHOJOTUH. POJb M B3aMMOCBSI3b THIIOBBIX IPOLECCOB B
XUMHUUECKOH TexHosornu. HempepbiBHbIE M Tepuoauueckue rpoiecchl. CTalMoHapHbIE |
HecTanuoHapHble npoieccsl. [lois ckopocTeid, TeMneparyp U KOHIIEHTPALUi B CTAlHOHAPHBIX
Y HECTAallMOHAPHBIX Ipoleccax. Teopust sBIEHHH MepeHoca B CIUIOMIHBIX CpeJax - OCHOBA
aHaJIM3a U MOJIEJIMPOBAHKS THUIIOBBIX MPOLIECCOB XMMHUUECKOM TeXHooruu. [lepeHoc ummynbsca
(xonmyecTBa JABM)KEHHS), TEIUIOTHI W Macchl. AHAJNOTHS 3THX HPOIECCOB. MecTo M poJb
TEOPETHYECKUX W IKCIIEPUMEHTAIBHBIX HCCIEIOBaHUI B 33/7a4aX XMMHYECKOW TEXHOJIOTHH.
CucTeMHBIH 1MOX0/1 K M3YUEHHIO U CO3JIaHMIO HOBBIX MPOIECCOB U ammapartoB. HccienoBanne
MEXaHH3MOB TIPOIIECCOB HAa MakKpo- M MHKPOYpoBHiIX. OCHOBBI TeOpHH OOOOIICHHBIX
nepeMeHHBIX (Teopuu mojobwms). Ilogobue u aHanmorust GU3NYECKUX SBICHUH M IIPOIIECCOB.
Teopemsl nogobus. [lonyyenne ypaBHeHUH ¢ 0000IEHHBIMI EPEMEHHBIMU (KPUTEPHAIBHBIX
ypaBHeHuit). [IpeoOpasoBanme muddepeHnaIbHpIX ypaBHEHHH IIepeHoca B ypaBHEHHE
0000menHoro Buaa. OOO0OIICHHBIE NIepeMeHHBIE (KPUTEPHH II0A00WS): ONpeIeIonie,
ompenensgeMble U ux pu3mdeckuii cMpIci. Vcronp30BaHne KpUTepHeB TOA00MS ISt 00paboTKH




u O606HI€HI/I$I OKCIICPUMCHTAJIbHBIX JaHHBIX.

I'mapocraTuka u
TUAPOANHAMHKA

OOmue BOMpOCH NPHUKIAJHONH THAPOMEXaHWKH. lIperncraBineHHe O XHAKOCTAX Kak O
CIUTOIIHBIX cpenax. [oHATHE O peanbHOW W MAeaNbHOM KUAKOCTSX. CHilbl, IeHCTBYIOmMUE Ha
*Kuakoctb. ['mapocratnka. JuddepeHnuansapie ypaBHEHUs paBHOBecus Jiepa. OCHOBHOE
yYpaBHEHHE THAPOCTATUKH U €r0 IMPaKTHIeCKue MpuinokeHns. Cuita TaBICHHS Ha THO U CTEHKH
COCYZIOB.

OcCHOBHBIC YpaBHEHUS [BMXKEHUS >KUIKOCTEH M THApoAMHaAMHUecKass CTPYKTypa IOTOKa.
Pacxon xuakoctu u rasza. IloHsTHe 0 THAPaBIMYECKOM paJUyCce U SKBUBAJICHTHOM AMaMeETpe.
Pexumsl aBmxeHus Bsi3kol skuaxocTu. Kputepuii Peiinonsaca. Pacnpenenenue cxopocrteit u
pacxoa XKUAKOCTHU IIpU YCTAaHOBUBHICMCHA JIAMHHApHOM IIOTOKE. Cpez[H;m MakKCuMajbHasa
CKOPOCTb TOTOKa. HeKoTOpble XapaKTepUCTHKH TYPOYJIEHTHOTO TOTOKA, THAPOIMHAMHUYECKUIT
MOTPaHUYHBIN CJIOW. YpaBHCHHE HEPA3pBIBHOCTH (CIUTOMIHOCTH) MoToka. JuddepenimansHoe
ypaBHEHHE ABMKEHMs Oiiepa. YpaBHeHUue bepHyn A5 UaealbHbIX H PEaIbHbBIX KHUIKOCTEH.
IIpakTHdyeckne mnpuiIokeHUs ypaBHeHHs bepHymnmu. ['mapaBnudeckoe CONPOTUBIICHUE
TpyOompoBooB 1 anmapaToB. [loTepu naBieHNs Ha TPEHWE W MECTHBIE CONPOTUBIICHHUS U UX
pacder. OcOOEHHOCTH TEUCHMS! HEHBIOTOHOBCKHX J>KHIKOCTEH M ONpEJelICHHE IOTeph Haropa
UL HUX. [ MApaBIMYecKoe CONPOTHBIICHHE THIIOBBIX TEIUIO- M MacCOOOMECHHBIX alIlapaToB.
Pacuer onTHManbHOTO MAaBIEHHS TPYOONPOBOJOB. DKOHOMHYECKH ONTHMAalIbHAs CKOPOCTh
noTtoka. [IBikeHHe Tena B CIUIOMHON cpene. COnpoTHUBICHHE ABMKCHHIO TeJa MPU Pa3IUIHbIX
THIPOJMHAMHYECKUX pexknMmax. OCHOBBI TEOPUHU OCakJeHUs. PacdeT ckopocTH CBOOOIHOIO U
CTCCHCHHOI'O JIBHMXKCHHUA 4YaCTHI[ B II0JIC HCﬁCTBHﬂ MaccoBbIX cuil. OOTeKaHHE Tell ITOTOKOM.
TeueHne XKHUIKOCTEH uepe3 HEMOABMXKHBIE 3EPHHUCTBIC CIIOM U TIOPUCTHIE IEPErOPOIKH.
3HaueHne TUAPOAMHAMHUKN 3C€PHUCTBIX CJIOCB B IIpoHeccax XHUMHUUYECKOH TEXHOJIOTHUU.
OCHOBHBIE XapaKTEPUCTUKU 3THUX CIOEB. PacdeT TuApaBIMYECKOrO CONPOTHBICHHS CIOS.
l'moponuHaMuka — TICEBAOOXKMKEHHBIX  (KHISIIMX)  3€PHUCTBIX  cioeB.  OCHOBHBIE
XapaKTEepUCTHKH TCEBJO0KHKEHHOIO COCTOSHUS cH0s. ['MapaBIMUYecKOHE CONPOTUBIICHUE.
Pacuer ckopocTeil NCeBI00KIIKEHUSL.

Pa3znenenue
JKHIKHX H
ra3oBbIX
HEOTHOPOAHBIX
cHCcTEM

Knaccudukanus 1 OCHOBHBIE XapaKTEPHCTHKH HEOJHOPOAHBIX cucTeM. OCHOBHBIE CHOCOOBI
pasziesieHHuss ¥ UX HKOJIOrHYecKoe 3HaueHue. Kiaccmduxanus, NpUHIMIB BEIOOpAa M OIEHKa
3¢ PEeKTUBHOCTH METOZOB pa3zneneHus. Pasnenenue B mone cui TsokecTH. OcaxaeHue u
orcranBanue. KoHCTpykiuu ocaauteneil. Pacder nx OCHOBHBIX pa3MepoB. Pasnenenue mon
JIEWCTBUEM CHJI Ppa3HOCTH JaBiieHud. OuubTpyromue mneperopoakud. Buasl ocankoB
(cxmxaemble U Hecxkikaemble). CKopocTh (PUIBTPOBAHMSA M €€ 3aBUCHUMOCTH OT Ieperaja
JTaBJICHUS, TEMIIEpaTyp M CTPYKTyphl ocaaka. IIpombiBka ocankoB. CKOPOCTh IPOMBIBKH.
Knaccugukarust 1 OCHOBHBIE THUIIBI (QMIIBTPOBAIEHON anmapaTypsl. OUIBTPHI MEPHOTUIECKOTO
W HENPEepHIBHOTO JIEHCTBHA AN pasfeleHus cycrneH3uil. OnTuMH3anus MpoJoDKUTETEHOCTH
uKiIa GuibTpoBaHua. OUIBTPHI U OYUCTKH Ta30B OT IbUIei. OCHOBBI pacueTa (GUIbTPOB.

Paznenenne B mose 1EeHTpOOEXHBIX cmil. LleHTpoOexxHOoe OTCTamBaHHWE M IEHTPOOEKHOE
¢unbTpoBanKe. OUKcTKa Ta30B OT MBUTM B IUKIOHaX. Pa3neneHne cycrneH3uil U SMyinbCHid B
rugpouukiIonax. Beibop nuxiiona. @axrop paznenenus. Knaccudukanus nenrpudyr. Learpnu-
¢yrn  ¢unbTpylOmMe W OTCTOMHBIC TIEPUOJMYECKOTO W HENPEPHIBHOIO  JACHCTBUSL.
Caepxuenrpudyru. Cemapatopsl. Pacyer npou3BOANTENHHOCTH LEHTPUGDYTH U ONpeeIeHue
pacxoma »HepruM Ha neHTpupyrupoBanme. OUHCTKa Ta30B WM pa3lelieHHE a’po30jed B
AIIEKTPOCTaTHIECKOM mosie. PHU3nYecKre OCHOBHI IpoIiecca. YCTPOHCTBO AIIEKTPOQIIBTPOB.
Moxkpass ouncTKa 3amBUIEHHBIX Tra30B. KOHCTPYKTHBHBIE THIBI MOKPBIX IIBUICYJIOBHTENEH
(HacamouHble, TIeHHBIE, CTpPyHHBIE W 1p.). VHTEeHCHUUKAUs TPOIECCOB pas3zelieHuUs
HEOJHOPOIHBIX CHCTEM M TEHICHIIMH COBEPIICHCTBOBAHHUS MX alapaTypPHOTO 0(hOPMIICHHSL.

IlepememuBanue
B KHIKHX cpeaax

TexHu4eckre CrocoObI TOJTYUYCHHUA JXUAKUX W Ta30BbIX HCOJHOPOAHBIX CHCTEM. Buasr
NnepeMeirBatus. 3(1)(1)€KTI/IBHOCTI) U MHTCHCUBHOCTDH MNEPEMCIIMBAHUA U MCETOJbI UX OLICHKH.
FHHpOﬂI/IHaMI/I‘ICCKI/IC CTPYKTYpbl IIOTOKOB B allaparax ¢ HIEPEMCUINBAHUCM. Pacuer
MOMIIHOCTHU Ha MEXaHUYCCKOC NEPEMCUINBAHNC. KOHCprKL[I/II/I MCIIAJIOK, UX XapAKTEPUCTUKU,
BLI60p u obnacTu MNPUMCHCHMUS. IIneBMaTHUecKoe nepemMenmBatue, OHpe)IeJ'IGHI/IC ﬂaBJ’IeHI/Iﬂ u
pacxoda rasa. HI/IpKyJ'IHIII/IOHHOC W Op. BUAbI  TEPEMCIIMBAHUA. OCHOBHEIS IIyTH




I/IHTGHCI/I(i)I/IKaI_II/II/I MMPpOUECCCOB NECPEMCIINBAHNA B )KUJKUX CpCaax.

Hepememenne
JKMJIKOCT el

Knaccudukanus HacocoB (oObemHBIE, AuHaMudeckue). OCHOBHBbIE HapaMeTphl: MTPOM3BOAN-
TENILHOCTB, JaBJICHHE, PACX0] MOLIHOCTH, K.I..J. PaboTa Hacoca Ha ceTb, pabouas Touka. [Tyck
M OCTaHOBKa Hacoca. CpaBHHUTEIbHBIC XapPAKTEPUCTUKH OCHOBHBIX THIIOB HACOCOB M 00IACTH
ux mpuMeHeHHA. BriOop Hacoca. Koncrpykmmm HacocoB. [loprmHeBele, IEHTPOOEKHEIE,
OCEBBIE, IIECTEPEHYAThIC, BHHTOBBIE H JIP.

C:xarue
nepeMeleHue
razos

[IprHIMD meiicTBus M KiaaccU(UKAMs MAIIWH AT CKATUS W NepeMelneHus ra3oB. CTemeHb
cokatus. MHoukatopHas  gmarpamMma. OOBEMHBIH KIILA. M IPOH3BOJUTEIBHOCTE.
Muorocrynendaroe cxatue. IIyck 1 ocTaHOBKa MamiHbl. KOHCTpYKINY MaIIvH: MTOPIITHEBEIE,
LIEHTPOOEIKHBIE, OCEBBIC, CTPYIHBIC U AP. CPABHUTEIbHAS XapaKTEPHCTHKA MAIINH IS CKATHUS
ra3oB M 00JIaCTH UX NpUMeHeHus. BEIOOp KOHCTPYKTUBHOTO THIIA MaIlIKH.

TenoBble
NMPOoLECChI
annaparbl

H

OCHOBHBIE TEOpPUM Iepefadyd TeIula. 3HaueHHe Ipoliecca TEeIIoOOMeHa B XUMHUYECKOH
npoMmblIIeHHOCTH. CTallMOHApHBIN U HeCTAlMOHAPHBIN NepeHoc Terna. OCHOBHBIE MOHSITUS U
oInpeneneHus (TeMrepaTypHoOe IoJie, IPaJUeHT TeMIIepaTyphl, TEIIOBOI MOTOK). MexaHU3MBI
nepeHoca Temia (TEIUIONPOBOAHOCTh, KOHBEKLHMA, H3IydeHue). IIpuHIUNBI cocTaBieHUS
TEIJIOBBIX OanaHcoB. TemtonpoBogHOCTh. TemIONpPOBOAHOCTh U TEMIEPATypPOIPOBOAHOCTD
TBEpABIX  MaTepHaloB, OKAAKOCTeH ®  TaszoB. JluddepeHnmansHoe — ypaBHEHHE
TeronpoBonHocTH (ypaBHeHHe Dyphe). TermnonpoBOAHOCTh INIOCKHMX W IMIHHIPHIECKUX
CTEHOK (O/THO- ¥ MHOTOCJIOMHBIX) IPH YCTAHOBUBIIIEMCSI TETIIOBOM ITOTOKE.

KonBekTuBHBI mnepeHoc Temia. EcTecTBEHHAas M BBIHY)KIEHHas KOHBEKLMs. YpaBHEHUE
terootaayn. Koaddumuent termoornaun n nBrwxymas cuiaa. MexaHH3MBI IPOAOJIBHOTO U
MIONIEPEYHOr0 KOHBEKTHBHOTO TIIEpEHOCAa B JIAMUHAPHOM U TypOYJIEHTHOM IIOTOKax.
BsaumMocBs3p npoduiieil TeMmepaTyp U CKOpOCTel B MOTOKaX. TerioBOW MOrpaHUYHBIN CIOM.
NuddepennuansHoe ypaBHEHHE MMepeHoca Teria B motoke (ypaBHenue dDypbe-Kupxroda).
[IpeobOpasoBanue auddepenimanbHoro ypaBHenus ®Dypoe-Kupxrodha ¢ momydeHuem
0000IIEHHBIX NTEPEMEHHBIX (KPUTEPHEB TEIIOBOTrO 1M0a00us). OCHOBHBIE KPUTEPHUHU TEIIOBOTO
nojoous u ux ¢usudeckuil cmpici. OOLMIA BUI YpaBHEHHH CBS3M MEXAy Oe3pa3MepHBIMHU
MepEeMEHHBIMU ISl TEIUIOOT/Aa4u 0e3 M3MEHEHUs arperaTHOro COCTOSIHUSI TETIOHOCHUTENEH.
Temnoornada mpu BBIHY)KZEHHOM (TypOyJICHTHBIH W JIAMUHApPHBIH PEXUMBI) M CBOOOIHOM
JBIKCHUH TeImIoHocuTenei. TerumooTnada mpH IUICHOYHOM TEYEHHHM TETIIOHOCHTEICH.
TemnooTnada mpHu IBIKCHWH TEIUIOHOCHTENEH uepe3 3epHHCTBIE CIOHM. TemiooTnada mpH
N3MEHEHHH arperaTHOr0 COCTOSHMS TEIUIOHOCHUTENCH: KUIEHUH XUAKOCTEH M KOHACHCAINH
napa.

Jlyaucteiii TeruooOmeHn. ®dusnueckre ocHOBbL. COBMECTHBI IepeHOC Tiiena
KOHBEKIMeH U wu3nydeHHeM. Pacder termoBod wu3omsamuu. Temnonepeaada. OCHOBHOE
ypaBHeHHe Terutonepenaur. Koapdunuent temnonepenaun. CBsa3p Mexay koadduipeHTom
Terionepenayd U Kod(pQHUIUEHTaMH TeINIoOTAauYH. PacmpeneneHue TemmepaTyp BHOJb
MIOBEPXHOCTH TeIulonepenayn. J[Bwxyimas cuia mporuecca (CpemHsas Pa3sHOCTb TeMIepaTyp
TEIUIOHOCHTeNeH). B3aumMHoe HampaBieHHe [ABWXKEHHA TeIJIOHocuTenedl  (IpsAMOTOK,
MIPOTUBOTOK, CMEIIAHHBII TOK U MEPEKPECTHBII TOK), er0 ONTUMAaJbHBIA BEIOOP M BIMSIHAE Ha
CPEIHIOI pa3HOCTh TeMIeparyp. BimsHHe THAPOAMHAMUYECKOH CTPYKTYpHl IIOTOKOB Ha
CPEIHIOIO IBIDKYIIYIO CHUTY IIpOIiecca TEIUIoNepeiaun.

[TonsTHE O HECTAMOHAPHOM TIpoliecce mepeHoca Tera. OCHOBBI pacueTa Terionepea-
Y B HECTAI[MOHAPHBIX Ipoueccax. OnperneneHne BpeMeHH, HEOOX0ANMOTO ISl HarpeBaHUs U
OXJIQKAEHUS TEIUIOHOCUTENEH 10 3a1aHHOM Temmeparypbl. OnpeneneHne MoBepXHOCTH TETIO-
nepenayy Mpy nepeMeHHoOM 3HaueHuH Koddduimenra Teronepeaaun (rpadpuieckoe HHTErpu-
poBanue  aubQepeHIUaIbHOTO  ypaBHEHHWs — Temuionepenadu).  Temioornada — Opu
HETIOCPEACTBEHHOM CONPHKOCHOBEHUH TEIUIOHOCUTENeH. MaTeMaTHuecKue MOEIH IIPOLIeCCOB
MepeHoca Teruia B TemIooOMeHHoH ammaparype. Kinaccudukanuss mpoMBIIIIEHHBIX CITOCOOOB
MoJABOJAa W OTBoJa Terula. TpeOGoBaHUS, NpPEIbABIAEMble K TEIJIOHOCHTENSAM, WX
CpaBHHTEJIbHbIE XapaKTePUCTHKK U 00JacTH npuMeHeHus. OnpesieneHue TpedyeMoro pacxozaa
termoHocutelneil. O60rpeB BOJISHBIM HapOM M IapaMH BBICOKOTEMIEPATypPHBIX OpPraHHYECKUX
terutonocuteneir (BOT), Bomolt W APYrMMH KHUIKOCTSIMH; CXEMBI yCTaHOBOK. HarpeBanue
TOMOYHBIMU Ta3aMH. lIcnonb3oBaHME TEXHOJOTMYECKHX M OTXOASAIIMX Ta30B B KauecTBE
termioHocuTeneil.  CrocoObl HarpeBaHUsl SJEKTPUYECKUM TokoM. OTBOA Temsa BOJOW,
BO3JyXOM M HU3KOTEMIICPAaTYPHBIMH TEIUIOHOCUTEISIMU. B0/1006OPOTHBIE UKIIBI XUMHYECKUX
MIPOM3BOJICTB.
Konpencanns mapoB. Pacuer koHzmeHcatopoB mapoB. [loBepXHOCTHBIE KOHIEHCATOPHI. ba-
poMeTpruIecKre KOHICHCATOPHI.

Beinapupanue

Ha3znauenue m TexHuueckue METObl BbllIapuBaHUs. BrimapuBaHue moja BakyymoM. Tersora
camoucrapeHus. MaTepuaabHbIi W TEMJIOBOH ©OanmaHChl. Pacder (U3MKO-XMMHYECKHX
koHcTaHT. OOmmas u moje3Has pa3HOCTh TeMIepaTyp. PacdeT moBepXHOCTH rperonieil KaMepsl.
OmnpezeneHne pacxoaa IPEroIIero napa ¥ OXJakJaromieii BOIBI B BAKYyM-BEIIIAPHOM arapare.
Meronbl MOBBILIEHUS! YKOHOMUYHOCTH MpOLIECCa BBIMApUBaHUS. MHOTOKOPILyCHOE BbIapu-
BaHue. BrimapuBaHue ¢ TEpMOKOMIPECCUE BTOPUYHOTrO Mapa. JKcTpa-nap. MarepuajbHblid U




TEIJIOBOH OaslaHChl MHOTOKOPITYCHOI BBITApHOHM yCTaHOBKH. Pacnipesnesnenue TerioBoil Harpys-
KU W TI0JIC3HOM Pa3HOCTH TeMIeparyp IO KopiycaM (ammaparam). PacueT MHOTOKOpPITYyCHBIX
YCTAaHOBOK METOJIOM TIOCIIEOBATENbHBIX Mpubmmkennid. Mcnons3oBanue 9BM mpu pacuere
BBIIIAPHBIX YCTAHOBOK M ONTHMAIBHBIX YCIOBHH HX pPaboThl. TeXHHKO-3KOHOMHYECKas!
ONTHMU3AINS YUCIIa KOPITYCOB BBIITAPHOH yCTAHOBKH.

Bemapnasie anmmapatsl. Knaccuduxamust 1 OCHOBHbIE KOHCTPYKTHBHBIC THITBI. ATMMApaThl C
€CTECTBEHHOM U MPUHYAUTENBHON LUPKYJIALUe pacTBopa. IlneHounsle annaparsl. PoTopHele
anmapaTbl. ANIapaTsl C IMOTPYKEHHBIMHU ropenkaMu. CpaBHUTENbHAS XapaKTEPUCTHKA U TTPHUH-
IIUITBI BBIOOpA KOHCTPYKIIMHU BBIIAPHBIX aNIapaToB.

OcHOBBI
Maccomneperayn

Mecro u ponb MaccooOMeHa B XuMHu4eckoi TexHonoruu. Kiaccupukamms u ux oOmas
xapakrepuctuka. CoBpeMeHHass poJIb STHX MPOLECCOB B 3a/Jadyax OKPYKAIOIIEH Cpessl.
OcHoBHBIE Teopunm Maccorepenayd. CraThka MaccoOOMeHHBIX mpoueccoB. CrocoObl
BeIpaXKeHUs1 cocTaBa (a3. 3akoHbl (azoBoro pasHoBecus. Koadduument pacnpeneneHwus.
Marepuanbublii  Gamanc W ypaBHeHMe paOodeil JsmHMu. HampaBieHwe mnpoueccoB
MaccomepeHoca W WX oOpaTmMocTb. KuHeTnka MaccooOMEHHBIX mporeccoB. OCHOBHBIC
MOHATHSA. MexaHu3MbI TepeHoca Macchl. Momekymsipaas and¢dy3us. 3akoHB AU Gy3un
(3axonb1 @uka). Koaddummentsr Mmonexysipaoit nupysun. Juddepernnansaoe ypaBHEHHE
nepeHoca Maccel B motoke. TypOynentHast auddysusa. Auddy3noHHBI TOTPaHUIHEIN CIOM.
Teoperndeckne MoOIENN IEepeHOCAa Macchl (IUNICHOYHAs, MOTPAHUYHOTO CJIOS, MOBEPXHOCTH
OOHOBJICHHS U [Ip.).

VYpaBuenune Maccootnaun. Koapduuuents maccootnaun. [IBrmKkyias cuia nporecca.

[IpeoOpa3oBanne auddepeHInanbHOr0 ypaBHEHHsS IepeHOca MacChl U IOJIyYeHHUE
000011IeHHBIX NTepeMeHHbIX. OCHOBHBIE KpuTepuH TU()(Hy3HOHHOTO TTOA00US U X PHU3NUYECKUit
cMbicit. O000IICHHOE ypaBHEHUE MACCOOTIAYH.
Macconepenaua. OcHOBHOE ypaBHeHHE Macconepeaauyr. KoadpuuumenTs Macconepenauu 1 ux
BeIpakeHUs. CBsi3b Mexay Kod(pQHIUEHTaMH Maccomepenayn U Kodh(UUMeHTaMH Mac-
cootaayn. CpenHssl IBIDKYINAs CHIa IIpoliecca Macconepeaadyn. Biusiane rupotmHaMidecKoi
CTPYKTYpbl HOTOKOB Ha BEIMYMHY CpPEAHCH ABMXKYLIEH CHIIBI Maccomepenadd. AHAIOTHSA
MEXAy INPOIeccaMy TEIUIO- M MaccolepeHoca B XMMHUYEcKod ammaparype. OOIue MeTomsl
MHTEHCH(UKALUKN Tpoliecca Maccomnepenadd. Ponp w 3HaueHWe THAPOAMHAMHKH TIpOIlecca.
[TprHINTIBI TOCTPOCHUS MaTEMAaTHIECKUX MOJIENICH MaccOOOMEHHBIX mponeccoB. OcobeHHOCTH
Maccomnepeayn B CHCTEMax ¢ TBepaon (azoit. duznyeckre MOICIH U MEXaHU3MBI TIEpEHOCa B
TBEpABIX Tenax. PacueT CKOpOCTH mporecca W ONpelelieHHe €ro JUMUTHPYIOIEH CTauu.
Crioco0bI HHTCHCU(UKAIIME MACCOIIEPEIayy B CHCTEMAX C TBEPIoi (a3oil.

OcHoBBI pacyera
MAaCCOOOMEHHBIX
annapaTroB

OCHOBBI pacyera MacCOOOMEHHBIX aIaparoB. HermpepbIBHBIA M CTYNEHYAThIH KOHTAKT (a3 B
MaccooOMeHHBIX amnmaparax. Pacdyer paboueil BHICOTHI MacCOOOMEHHBIX annapaToB. AmNaparsl
C HENpepBIBHBIM KOHTAaKTOM (a3 (Hacalo4Hble, IIeHo4YHbIe). Yncno enuHuI nepeHoca. Beicora
enuHML iepeHoca. CriocoObl pacueTa ynciia eJUHUIL IepeHoca: rpaguieckoe HHTErpUPOBaHHE,
AQHATMTHYECKHUH pacdeT. Anmaparsl CO CTYIEHYaThIM KOHTakToM (a3 (tapensuatsie). CTyneHb
W3MEHECHHSI KOHIIGHTpamuu (Teoperndeckas Tapenka). Kosddumumenr oboramenus.
Koapunment mnomnesnoro naeifctBust KosloHHOTO ammapara. Kmnernmdeckas kpusas. ['pado-
AQHAIMTHYECKUH pacyeT dYMcila Tapelok. Pacder amaMerpa MacCOOOMEHHBIX —alapaTos.
PaznuuHbIe THApOJMHAMHYECKHE PEKUMbBI pabOThl HACAJOYHBIX M TapesibuaThIX aIIapaTos.
Bri0op paboueit u npenenbHO JOMYCTUMON CKOPOCTH JABM)KEHHS CIIIOMHON (ha3bl. OCHOBHBIE
MyTH WHTEHCU(PUKAIIMHA MaCCOOOMEHHBIX MPOIECCOB CO CBOOOIHOM IpaHulleil paznena ¢as.

AOcopOouus

XapakTepucTuka mpolecca U objacTd ero npuMmeHeHus. Beibop abcopOenra. duznueckas
abcopOimss ¥ abcopOIMs, CONpOBOXIacMas XHMHYECKOH peakuueil. PaBHOBecue MeExIy
(dazamu. BinusHue TemmepaTyphl M JaBlieHUS Ha paBHOBecue. MarepHalbHBIA OallaHCc |
ypaBHeHHe paboyell JMHUU. YJENbHbIH pacxoa ajacopOeHTa, €ro MHUHHMalbHOE |
SKOHOMHUYECKH ONTUMAabHOE 3HaueHue. TeroBoi OanmaHC mpoiiecca HEM30TEPMHUUECKOH ab-
copbuuu. MeTtoas! 0TBOa Temia. MHOMOKOMIIOHEHTHas abcopOrmsa. MaTeMaTHueckasi MOJIeINb
npouecca abcopOuMu B HacaJo4yHOM ammapare. JlecopOuust M crocoObl ee NpoBeNCHUsI.
[IpuHOUNWaTbHEIE  CXeMBI  a0COPOIMOHHO-IECOPOIMOHHBIX  YCTAaHOBOK.  AOcopOepsI.
Knaccudukanus. [IneHoynsie 1 HacagouHbIe KOJOHHBI; BUIBI HACAJOK, HX XapaKTEPUCTUKH U
NPUHIUIBI BBIOOpPA; OCHOBHBIE KOHCTPYKIMU TapesoK (KOJITayKoOBBIE, KJIAllaHHbIE, CUTYATHIC,
NPOBAJIBHBIE, C OJIHOHANPABICHHBIM JBIDKeHHEM (a3 u ap.). A6copOepsl ¢ pa3OpbI3TUBaHUEM
xuakocTd. CpaBHUTETbHAS XapaKTepUCTHKAa M 00JaCTH NMPHUMEHEHHUS amlaparoB Pa3iHIHBIX
KOHCTpyKIui. OCHOBHBIE TEHISHIIMM WX COBEPIIEHCTBOBaHUA. [IpwHIMOBI BEIOOpa
KOHTAKTHBIX yCTpOﬁCTB 1 ONITUMAJIBHBIX PEKMUMOB UX paGOTI:-I.

Ileperonka U
pexTupuranus

XapakTepruCTHKa TPOLECCOB MUCTWULAIMN M PEKTUQHUKAIMA W WX HCIOJIB30BaHHE B
XUMHYECKOH NpOMBIIIIeHHOCTH. [IpocTas 1 ¢paknnoHHas AuCTHUIANNA. PaBHOBECcHE MEXTY
MapoM U >KUAKOCTBI0. MaTepuanbHBIN OanaHc IPOCTOH MeperoHky. Pacyer BrIxonaa npoaykra u
ero cpexHero cocrasa. Ileperonka mox BakyyMoM. MonekynsgpHas IUCTHILISALMSA K €€
anmapatypHoe odopmiieHue. MCTHISIMSA B TOKE BOJISHOIO Mapa WIM WHEPTHOTO rasa.
MarepuanbHbIi M TeIIoBoi OanaHchl. OmnpesieneHne TeMIepaTypbl AUCTWULIIMNA U pacxoja




BOJISTHOT'O Hapa.
Pextudukarms. Gusndyeckue 0CHOBBI peKTH(UKAIMOHHBIX MporeccoB. CXeMbl YCTaHOBOK ISt
HETIPEPHIBHOM M MEPHOINUYECKON pekTH(HKanun OMHApHBIX ¥ MHOTOKOMIIOHCHTHBIX CMECCH.
MarepuanbHbIid 0anaHC HENMPEePHIBHONW peKTH(HUKAIMA OMHAPHBIX cMeced. YpaBHEHHE JIMHHUMA
W3MEHEHHsl pabounx KoHIeHTpanuil. OmnpeneneHrne MUHHMAIBHOTO W pabodero ¢paerMoBOro
yncna. TeroioBoit Oamanc. OmpenencHre pacxofa TPEIOIIEro Mmapa M OXJIAXKTAIOMEH BOIBI.
TexXHNKO-?KOHOMHYECKask ONTHMHU3anus BeIOOpa (DIerMOBOTo 4Hcia (3aBUCHMOCTh MEXIy YHC-
70M (hIerMel, pacxoJoM IpErOIICTo Mapa, OXJIaKAAoIIel BOABI, MPOU3BOAUTEILHOCTRIO H OC-
HOBHBIMHM pa3MepaMH anmaparta). Maremartuueckas MOJENb IIpoliecca HENpephIBHOM
peKTU(UKALUK B TapelbuaToM ammnapare. [lepuoauyeckas pektudukaiys OMHApHBIX CMECEH.
BapuaHTel mpoBesieHHs Tmpoliecca NpH NMEPEeMEHHOM M IMOCTOSHHOM COCTaBe AMCTHILIATA.
[IpuHIMOBI aHAMU3a U pacyeTa PeKTH(HUKANY MHOTOKOMIIOHEHTHBIX CMecel. DKCTpaKTHBHAs
U a3eoTpomnHas pektudukanus. OU3HKO-XMMUYECKHEe OCHOBBI 3THX MpoleccoB. Paznenenue
cMecell ¢ ONM3KMMHU TeMIepaTypaMi KHUIICHUS W a3e0TPONHBIX cMecell. [loHsATHe 0 comeBoi
pextuduxanun. Mcrnoap3oBaHue HU3KUX TEMIIEPATYp VIS pa3iesICHNsI Mapora3oBbIX U Ta30BBIX
cMmecedd. Pextuduranms xuakoro Boszayxa. OCOOCHHOCTH KOHCTPYKTHBHOTO O(OPMIICHHS
PEeKTH(UKANNOHHBIX alIAPAaTOB U YCTAHOBOK.

JKCTpaKIus

OkcTpakiusa. XapaKTepuCTHKa Mporecca U 00JacTé ero npuMeHeHus. OU3ndeckne OCHOBHEI U
NPUHIOUIBI BBIOOpa 3KcTpareHTa. dusnyueckas SKCTPAKIMS M 3KCTPAKIHS, COMPOBOXKIacMast
XUMHUYECKON peakuueil. YciloBUs paBHOBeCUs [UIsI CUCTEM C pa3IM4HONl B3aWMHOHN pac-
TBOPUMOCTBIO. MarepuanpHblii  OajnaHc. OmpeneneHue  pacxoja  3KCTpareHTa.
OnHocTyneH4aTass U MHOTOCTYNEHYaTas NMPOTHBOTOYHAs SKCTpakuus. ['padoananutudeckuit
pacueT MPOTUBOTOYHONW MHOTOCTYIIEHYATOH SKCTpakLuU. MaremaTtndeckas MOAeib Ipolecca
HKCTPAKIUH B anmapaTe KOJOHHOTO THUIA. MeToAbl pereHepaluu SKCTPareHToB. DKCTPAKTOPEI.
Kiaccudukanus, 0cCHOBHbIE KOHCTPYKTHUBHBIC TUIIBI ( CMEECHTENIbHO-OTCTOWHBIE, KOJIOHHBIE, C
MOBOJIOM SHEpruu u 1p.). CpaBHUTENIFHBIE XapaKTEPUCTHKKU U BHIOOp Tuma anmapata. [Tytu
COBEpPUICHCTBOBAHMSI X KOHCTPYKIMH. PacueT OCHOBHBIX Pa3MepOB IKCTPAKTOPOB.

AncopOumst

Ancopbuus. XapakTepuCTHKa mporecca U 00J1acTH ero NPHUMEHEHHUS IS Pa3IelICHUs
U BBIICTICHHS BEIIECTB M3 Ta30BBIX, MAapOrasoBBIX M JKUIOKHX cMeceid. IIpoMbIlIIeHHBIC
aJIcOpOCHTHI, UX OCHOBHBIE CBOMCTBA U 00NAacTH MpUMeHeHHs1. OCHOBHBIC MOJICIIN PaBHOBECHS
npu ancopouun. M3orepma ancopOrmmm. TemmoBoit addext aacopbmmu. Hemsorepmuueckas
ancopOuusa. Marepuaneuplii Oananc ancopOuuu. J[MHaMu4Yeckash aKTHBHOCTH aJcopOeHTa.
dopmupoBaHHe M MHEPEHOC KOHLEHTPALMOHHOIO (POHTA, 30HA Maccolepenadd, BpeMs
3alIMTHOTO  JeWcTBHs  clod. IlyTM UWHTEeHCH(pUKAUUK  aJACOPOLHMOHHBIX  IPOIECCOB.
Matemarudeckass MoJelb IpoLecca aJcopOLUU B 3€pHHCTOM cioe aacopOeHTa. Meronauxa
pacuera anmnapaToB ¢ HEIOJBIDKHBIM clI0eM aacopOeHTa. JlecopOuus, criocoObl ee NPOBEICHUS.
Ancopbepsl. Knaccudukarys u oOLye NpUHIMIBL yCTPOHCTBA. ANNapaThl ¢ HEMOABUKHBIM U
B3BEIIAHHBM CJIOEM, C IUIOTHBIM JBHXKYHIeMcsi cioeM. CpaBHHUTENbHbIE XapaKTEPUCTHKH M
OPUHIMOBL BHIOOpa TUNA anmapara. TeHICHIMH COBEPLICHCTBOBAHHUS —aJCOPOLMOHHOM
anmapatypsl. [IpuHIUITHATEHBIE CXeMBI a1COPOLIMOHHO-AECOPOLMOHHBIX YCTaHOBOK.
VoHHBII 00MeH. XapaKTepHCTHKA Mpolecca H 00JacTH ero npuMeHeHns. oHHbIe MaTepHaIsl,
KJIacCU(UKALUs, OCHOBHBIC CBOICTBA M 00JIACTH MPUMEHEHHS.

MeTtoabl
KPHUCTAIM3AUMT
U HX
Kjaaccupuxkanus

Kpucrammmszanus ¢ oxiakJaeHHeM pacTBOpa WM PaciljiaBa, ¢ yAAJIeHHEM YacTH PacTBOPUTEIS
U3 pacTBOpa, KOMOMHMpPOBaHHBIE MeTObI. CIIOCOOBI OXNAXIECHUS PACTBOPOB (Uepe3 CTEHKY,
UCTIapuTeIbHOE 10]] BaKyyMoM). OCHOBBI KHHETHKH KpHcTa/uin3anui. CKopocTr 00pa3oBaHus
W pOCTa KpHCTAJIOB. BiusHME yCIOBHH KpHCTAIM3allMM Ha CKOPOCTh Mpolecca H
XapaKTepUCTHKH KPHCTAIIOB. MeToauKa pacueTra KpucTamin3aTopoB. [IyTn nHTeHCHDUKAIINT
nporecca. CpaBHUTENBbHbIE XapaKTEPUCTHKH M 00JacTH NPUMEHEHHUS KPHUCTAUIM3aTOPOB
Pa3NUYIHBIX KOHCTPYKIMI; OCHOBHBIE TIPUHIIMIIBI X BEIOOPA U TEHACHIIMH COBEPIICHCTBOBAHUS
KOHCTPYKIIHH.

Cymka

Cymka. OOmiass xapakTepucTHKa mpoiiecca ¥ obmactu ero mnpumeHeHUs. COCTOSIHHE BbI-
CyIIMBaeMbIX MaTepuajoB. PaBHOBecHas ¥ CBOOOJHAS BIAXKHOCTh. METOJABI CYIIKH
(KOHBEKTHBHAs, KOHTAaKTHas, cnenuanbHeie ). KoHBekTmBHas cymka. CraTHka Tporiecca.
XapaKTepUCTUKU BIAXHOTO Bo3nyxa. Jumarpamma Y-X COCTOSHHUS BIIaXHOTO BO3IyXa
(mmarpamma Pam3unHa). MaTepualibHBIH U TEIUIOBOW OalaHCHI. YIENBbHBIC PacXOIbl BO3IyXa H
tera. Teoperuueckass W jAeiicTBUTeNbHas cymiuika. OCHOBHbIE BapUaHThl KOHBEKTHBHOM
CYIIKH, UX N300pakeHNe u aHanm3 Ha Y -X auarpamme. KuHeTrka nporecca cymku. Termio- u
MaccooOMEeH MEXIy BO3AYXOM W MaTephajoM. THIOBbIE KHHETHYECKHE KPUBBIE CYIIKH.
Ilepuoasl nmocrosiHHOM M nagarouiedt ckopocteil. Kputuueckoe Biarocojepkanue. Y paBHEHHs
CKOPOCTH CYIIKH M €ro KOHCTaHTHl. [lyTH MHTeHCH(UKAIUK W MOBBIMIEHUS YKOHOMUYHOCTH
Mpolecca KOHBEKTHUBHOW CYIIKHA. MareMaTudeckas MOJENb MpoIecca KOHBEKTHBHOW CYIITKH.
OCHOBHBIE KOHCTPYKIIMM KOHBEKTHUBHBIX CYIIMIOK. WX kmaccudukanus, cpaBHUTEIbHAS
OIICHKA W BBIOOp TEHIEHIIMH Pa3BUTHS M COBEPIICHCTBOBAHHUS CYIIWIBHBIX ammapaToB. KoH-
TaKTHas Cylka. MarepuanbHBId 1 TersioBol Oananc. Cymika moj BakyymoM. Pacxon Teruia.
TunoBble KOHCTPYKIUU CYIIHIIOK.




MemOpaHHBIe Knaccudukanus MeMOpaHHBIX IIPOLECCOB, HMX JBWXKYIIas CHJIA, CEJICKTHBHOCTb.

Nnpouecchbl Buner MmeMOpaH, uX JOCTOWHCTBA M HEJOCTaTKH. DU3NKO-XUMHUYECKUE OCHOBBI MEMOPAHHBIX
XUMUYECKOi nporeccoB. Pacuer MeMOpaHHBIX TIpoOIleccOB U ammaparoB. MemOpaHHBIE ammaparsl. MeToabt
TEXHOJIOTHH OYNCTKH MeMOpaH. AHAJOTHS MEXIy INPOIECCaMy TeIIo- M MaccOoIllepeHOca B XMMHYECKOM

anmaparype. O0mrie MeToabl HHTEHCHU(HUKAINY Tpoliecca Maccorepenadn. Pois u 3HaueHue
THAPOAMHAMUKM  Tpouecca.  [IpHHIMIBI  MOCTPOSHUS ~ MAaTEMAaTHYECKHX  MOZENeH
MaccoOOMEHHBIX TporieccoB. OcoOEHHOCTH Maccolepenayd B CHCTEMax ¢ TBepHoil (asoii.
duznyeckue MOJEIH U MeXaeu3Mbl IIEpPeHoca B TBEPIBIX Teslax. Pacuer ckopocty mporecca u
olpeZieJieHHe ero JuMuTupyroomeid cragud. CrnocoObl MHTEHCU(UKALMKM Maccolepeaayd B
crcTeMax c TBepJoi dazoi

5. HJIaHPIpyeMLIe pe3yJbTarThbl oﬁyquI/m nmo JMCHMIIJIMHE, 06ecneanamume AOCTUKCHHUE TINIAHUPYEMBIX
pe3yabTaToB 0CBOCHUSA 06p230BaTeJIbHOl71 nporpamMmabl

I/I3yquI/1e JUCHUIUIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie CJICAYIOMNX KOMIETCHIINI:

Kon " HAaNMMEHOBaHHUe . .

Koa n HaumMeHOBaHHE HHAUKATOPOB JOCTHKEHUH KOMIIEeTeH Ui
KOMIETEeHIHH
OIIK-2 OIIK-2.1
Cnocoben HCTIONB30BaTh | 3HAET COBpPEMEHHBIEMAaTeMaTHYeCKNe M (DU3UKO-XUMHYSCKHE METOABI IS
MaTeMaTHYECKHE, ¢usndeckue, | pemeHus 3a1a4 NpopecCHOHATBHON JesITeIbHOCTH

¢m3uKo-xuMudeckne, xumudeckne | OIK-2.2
METOIBI Il penieHWs  3ama4 | Bnageer u MCHONBb3YyeT COBPEMEHHBIE METOMbl U 0a3bl JaHHBIX AJA PELICHHA
npo(hecCHOHABLHON JIeITeIBHOCTH 33134 mpo(eCcCHOHANEHOH JIESITENbHOCTH

OIIK-2.3

[TpuMeHsIeT OCHOBHBIC IKCIICPUMEHTAIBHBIC METO/IBI UCCICIOBaHUS (HU3UKO-
XUMUYECKHX CBOMCTB BEIIECTB, a TakKKe€ TEOPETHUUECKUE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCHUIUIMH K PpELIEHHUI0 TPAKTUYECKUX BOIMPOCOB
XUMHYECKOH TEXHOIOTUH

OIIK-4 OIIK-4.1

Crocoben obecmeunsary | CIOCOOEH obecrieuuBaTh NPOBEJCHNUE TUIIOBBIX TEXHOJIOIMYECKHUX MPOIIECCOB
TpOBE/ICHNUE TeXHOIOrMUecKkoro | A HMCIOJNb30BaTh TEXHUYECKHE CPEICTBAa JUIS KOHTPOJS IMapaMeTpoB
nporecca, HCIIONB30BaTE | TEXHOJIOTHMYECKOTO Ipolecca

TexHuueckue cpenctna ang kourpons | ONK-4.2

HapaMeTpoB texHonorudeckoro | CIIOCOOCH  OCYIIECTBIAT W3MEHCHHE MApaMETPOB  TEXHOJIOTHYECKOTO
IIPOIIECCa, CBOMCTB CHIPbS M TOTOBOH | IPOLECCA NPU M3MEHEHHH CBOWCTB ChIPbA s OOECIEYEHHs 3aJaHHBIX
MPOAYKIIHH, OCYIIECTBATH | HAPAMETPOB TOTOBOW NPOAYKIHH

U3MEHEeHHE napamerpos | OIK-4.3

TexHonoruueckoro mnpouecca 1npu | CHOCOOEH — ONMpPENeNsaTh W pPAaCCUMTHIBATH  OCHOBHBIE  IOKA3aTeNu
U3MEHEHUH CBOMCTB CHIPhS TEXHOJIOTHYECKOTO TIPOIIecca, OMPEACsATh TEXHHUYCCKUE MapaMeTpbl U HX

BJIIMSHUEC HA TEXHOJIOTHUYSCKHI Ipouecc

B pesynbrate copMUpOBaHHOCTH KOMIIETSHIIMH CTYIEHT JIOJDKEH:

3HaTh!

OCHOBHbIE YpaBHEHUsI JIBHIKEHHsI )KUJIKOCTEH; OCHOBBI TeIjIoNepeaun; OCHOBBI Maccolepeadu; TUIIOBBIE MPOLIECCHI
XMMHUYECKOIH TEXHOJIOTMH, COOTBETCTBYIOLIME allapaThl U METOJIbI UX pacuéra; sBIeHHs MepeHOca UMITYJIbCca, MacChl 1
SHEPTHH; MPUHIHMITBI (PU3NUECKOrO MOJEITMPOBAHHUS MIPOIIECCOB; OCHOBHBIE YPaBHEHHS JIBUOKEHHS Ta30B M JKUJIKOCTEH;
OCHOBBI Maccomepellaud B CHCTEMax CcO CBOOOJHOM W HENOABIKHOW TpaHuneidl pasnena (a3; OCHOBBI TEOPHH
MaccooOMeHa; METOBI pacyeTa BHICOKOI()(MEKTUBHBIX TEIUIO- U MACCOOOMEHHBIX aIlllapaToB; YCTPOHCTBO U MPUHIHIT
paboTEl BHOBb BBOAWMOIO O00OPYHOBaHHMS; COCOOBI YCTPAHEHUS BBISBICHHBIX OTKIOHEHHH OT 33JaHHOTO pEXHMa
paboTEI 000PyIOBAHUS.

YMmeTh.

OrnpenensiTb XapakTep JABUKEHUS )KUJIKOCTEH U ra30B; OCHOBHBIE XapaKTEPUCTUKH XUMUYECKUX MPOLIECCOB, POLIECCOB
TEIUIO- W MAaCCOINEpeaud; pPACCUYUTHIBATh IapaMeTpbl M BHIOMpPATh ammaparypy Uil KOHKPETHOTO XUMHKO-
TEXHOJIOTHYECKOTO MIPOIIecca; PacCYUTHIBATH IAapaMeTpsl M BBIOMpATh Aammaparypy Uil KOHKPETHOTO XHMHKO-
TEXHOJIOTHYECKOTO TPOoIIecca, 000CHOBHIBATH BHIOOP TEXHOJIOTHMYECKONH CXEMBI, 1aTh CPAaBHUTEIBHYIO XapaKTePUCTHKY
C QAQHAJIOTUYHBIMHU CXEMaMH, HCIIOJIb30BATh TeOpeTI/I‘IeCKI/Ie 3HAHHUA B npouecce 3KcnnyaTau1/m XUMHUYCCKOT'O
060py2101aaHml; yCTpaHSITL BBIABJIICHHBIC OTKIIOHCHUS 3aJaHHBIX pe)KI/IMOB pa6OTBI TEXHOJIOTHYCCKOI'O 060py}10BaHHﬂ.
Baaners:

MetogamMu ompeeNicHUsT ONTHUMANBHBIX W PAIlMOHANBHBIX TEXHOJIOTHMYCCKHX PEKAMOB pPabOThI 00OpYIOBaHMUS;
METOJaMH aHAJIHW3a M pacyera MPOILECCOB B MPOMBINUICHHBIX allapaTax, BEIOOpa WX KOHCTPYKIHH, OIpPEICIICHHE
TEXHOJIOTHYECKUX W DPKOHOMHUYECCKHX TOKa3areleld padoThl anmmapaToB; OCHOBHBIMH METOJAMH ITyCKO-HAJIaJ0YHBIX
paboT TEXHOJIOTHYECKHUX YCTAaHOBOK; METOAAMHU aHAIMA3a MPOU3OIICAIINX COOCB M OTKIOHCHHS OT PEXKHMOB PabOTHI
TEXHOJIOTHYECKOTO 000y IOBAHUS.



AHHOTAIUA
paboueii nporpaMMsbl TUCHUTIIHHBI

Haueprarensnas reomerpus. MuxeHepHast 1 KOMIbIOTEpHAs IrpadhuKa

1. O6mast TpynoémkocTsh (3.¢./ uac): 4/144.
2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM NMPOrpaMMbl

Huctnnmmaab1.0.23 HaveprarteasHas reomerpusi. UHikeHepHasi H KOMNBIOTepHasi Tpadguka OTHOCUTCS
k Obs3arenpHOM gacTu 610ka | JIMCIUTITHHE (MOTYITH).
HucnumuimHa Oasupyercs Ha IUCOUIUIMHAX (MOIYJSAX): TEOMETpHs, dYepyeHHe, MaTeMaThKa M JPYTrux
TUCHUIUIMH B OOBEME INKONBHOW MPOTPaMMBI W SBISIETCS OCHOBOHM [UIS TIOCTCAYIONMX OWCIWIUIMH: (pu3uKa,
3JIEKTPOTEXHUKA M MPOMBIIIJICHHAS 3JICKTPOHUKA, TIPUKITaTHAS. MEXaHUKA

3. Hens u 3a1a4u H3yYeHHS TUCIUTLUTHHBI

Lenw

uzyuenus ducuunﬂunbl

:  (dopmupoBaHHME 93JEMEHTOB YHHBEpCaJbHOW KommeTeHImMu Y K-2

06yqaf01ueroca B objacTu Fpﬁ(l)O-FCOMCTpH'-lGCKOfI MOATOTOBKHU 3a CUET Ppa3zBUTHA MPOCTPAHCTBEHHOI'O MPEACTABJICHUSA

U KOHCTPYKTUBHO-TCOMECTPHUYCCKOI'0 MBINUICHUS,

BBIDAOOTKM YMEHWH W HaBBIKOB pa3pabOTKH IPOEKTHO-

KOHCTPYKTOPCKOH JOKYMEHTAIINH, pabOTHI ¢ CHCTEMON aBTOMaTH3UPOBAaHHOTO IpoekTrpoBaHust AutoCAD.

3adauu oucuyuniunot.

IMOJIYYCHUC TCOPETUUCCKUX 3HAaHUII OCHOB MOCTPOCHUA M HCCICAOBAHUA TCOMETPUYCCKUX MoJeIer U ux

rpadUuecKoro OTOOPAKCHHUS; BBI

peann3yeMsbIX B BUJIC YEPTEKEH U
MOJyYCHHE CTyJCHTaMH 3HAaHUH,

paboTka CHOCOOHOCTEW K aHalM3y M CHHTE3Y IMPOCTPAHCTBEHHBIX (OPM,
3IIOPOB;

yMeHI/Iﬁ W HABBIKOB IIO BBIIIOJJHCHHUIO WM YTCHHUIO qepTemeﬁ TCXHHUYCCKUX

M3EINH M YCTPOHMCTB, 1O pa3paboTKe KOHCTPYKTOPCKOW NOKYMEHTAIlMH NPU COOIIONCHHWH AEHCTBYIOIINX

MPaBOBBIX HOPM U OTPaHHYCHUII;
OCBOCHHE METOJIOB M CPEICTB

KOMIBOTEPpU3ALINUN TIPpH pa60Te C TMaKeTaMH HNPUKIAAHBIX Fpa(l)I/I‘ICCKI/IX

NpOrpamMM; M3yYeHHE NMPHHIUIIOB ¥ TEXHOJIOTHH BBIIOJIHEHUS! KOHCTPYKTOPCKON JOKYMEHTAI[MH C TIOMOILBIO
rpaduueckux naketoB cucreMsl AutoCAD.

Conepmalme JUCHUIIINHBI

HaumeHnoBanue

Ne i/t ConeprxaHue pasfena
pa3zaena qUCHUIUINHBL

I Hauepmamenvnas 2zeomempus

1.1 Tema 1.1. Meron npoexnwmii|l.l.1 Beenenue. [Ipeamer HauepTatenbHON reoMeTpuu. MeTos MpOEKIUH.
CaoiicTBa u npasunaMeton AByx u3oOpaxeHuil. CBoilcTBa NPsIMOYTOJBHOTO IMPOCIMPOBAHUS.
MPSMOYTONBHOTO IpoenupoBaHusa.|Cioco6 Momka. 3afgaHue Ha yepTe)ke TOYeK, MPSIMBIX M IUIOCKOCTEl]]
[Ipoexuu reoMeTpuueckux|oOmero W YacTHOTO TOJIOKEHHS. 3aJaHHe TO4eK M TIPSAMBIX,
buryp. MPUHAJIEKAIIX TTIOCKOCTH.

1.1.2 B3aumHoe nosioxkeHue npsMbiXx. Teopema o MpoeuupoOBaHUU MPSMOTo
yrina. ITapamiensHOCTh U NePIeHANKYIISIPHOCTD MPSIMON 1 TUIOCKOCTH, JIBYX
rockoctei. IIpoeKun MHOTOrpaHHUKOB.

1.1.3 3apmanme kpuBbIX JuHHA Ha deprexe. OOpa3oBaHHEe U 3aJaHHE
mosepxHocTH. O630p mosepxHocTeil. IToBepxHocTn Bpamenus. IIpoexiym
TOUEeK M JTMHUH, IPUHAJICKAINX IIOBEPXHOCTH.

1.2. Tema 1.2. Cnoco0p1j1.2.1 CnocoObl mpeoOpazoBaHus: 0OIME TOHATHSA, CHOCOO 3aMeHbI
mpeoOpa3oBanus.  MeTpUUYECKUE|IIIOCKOCTEH MPOSKIINH.
3amayn. 1.2.2 CrnocoGbl npeoOpa3oBaHus: ONpPEAEICHUEe HATYPAIbHOW BEJNYWHEI

OTpe3Ka IPSIMOM 51 TeOMETPUYECKON ¢urypsr crocoboM
[UIOCKOTIApAJUICIBHOTO ~ TepeMeleHuss W CIHOCOOOM  BpAIICHUS.
MeTpuueckue 3a1a4H.

1.3. Tema 1.3. Tlozummonnsle 3amaun:|l.3.1. [lepecedeHne THHUU ¢ TOBEpXHOCTHIO (00mmii ciydvaif). [ToctpoeHue
[OJIOXKEHNE FEeOMETPUUECKUX|TOUEK TMepeceueHus MNpsMON JIMHUM C IUIOCKOCTBIO M IMOBEPXHOCTBIO
buryp oTtHOcHTENBHO IUTOCKOCTEN|BpameHus. Metol KOHKypHpylomux Touek. [lo3nnonHble 3a1aun.
npoekuuii 1 no otHowmenuto aApyr|l.3.2. Ilepeceuenne reomerpuyeckux ¢puryp. CedeHue Tes npoeLupyoIei
K Apyry. IUIOCKOCTEIO. [103UITMOHHEIE 3a1aUn.

1.3.3. TIlepeceyenne moBepXxHOCTEH (OOWIMH  aNrOPUTM  pEIICHHMS).
licrionb30BaHME BCIOMOTATENbHBIX TOBepXHOCTeH. YacTHble ciyyau
nepeceueHyst nopepxHocrell. [o3unnonHbIe 3a0a4.
1.3.4. Pa3éprku nosepxHocrel. [lo3ulinoHHbIE 3aa4u.

1.4. Tema 1.4. Axconomerpuueckue|l.4.1. AKCOHOMETPHUECKUE MPOEKIHH. OO6mue HOJIOKEHUSI.

[IPOEKLIUU.

Koaddumments nckaxkerans. CTaHAapTHEIE aKCOHOMETPHYECKUE TTPOSKIINH.
[IpsiMoyToNbHAs H30METPHUS B JUMETPHSI.




2 Huycenepnasn zpaguxa

COOPOYHBIX
Crierudukarms.

CIAWHMUII.

2.1 Tema 2.1. Bunel w3penuit u|2.1.1 Bumsr usmemnuii. Bumsr KJI.
KOHCTPYKTOPCKMX  JOKYMEHTOB.[2.1.2  OcHoBHble monoxeHus (tpedoBanus) ECKI. Odopmienue
Odopmirenne YyepTexen,|rpaduyeckoii TOKyMeHTaluu: oOmme cBejaeHus, (OpMaThl, MacIITadbl,
M300paKeHN, HAIOUCH,|uHuK, WpuThl, HAAMUCH HAa YepTeke, OCHOBHBIC MPaBWUIla HAaHECEHHS
0003HAYCHHUS a3MepoB Ha YepTeke, OCHOBHAs HaINCh
2.2 Tema 2.2.11300paxeHus n2.2.1 CoctaB W THIIBI 3JIEMEHTOB jeTaneil. M300pakeHHe >IIeMEHTOB
0003HauCHNA 3JIeMEHTOB jaetaneii.|neraneir. IlocTtpoerne um o0003HaueHHWE BUAOB, pa3pe30B, CEUCHHH ¥
Ueprexu IeTanen. BunpL|BIHOCHBIX 3JIEMEHTOB Ha YEPTEKE.
paspesbl, ceueHus. CrannapTHble]|2.2.2 YCIOBHOCTH M YIIPOIICHHUS MTPH H300PaKEHUN H3ICIHSL.
pJIeMEHTBI KOHCTPYKIMU JETaIH
2.3 Tema  2.3.Paboume  ueprexu2.3.1. [TocTpoenue ueptexeii neraneld. BeiOop riiaBHOro Buia M KOJIMYECTBA
netasieil. BrimonHeHne 3CKNM30B[HEOOXOAMMBIX BHJOB, MOCTPOEGHHE OCHOBHBIX BUIOB. Coznanue W
neraneit MmamuH odopmiieHne pa3pe3oB, CEYeHWH, BBIHOCHBIX JJIeMEHTOB. HaneceHue
[pa3mMepos.
2.3.2. BrinmosnHeHne n3o0pakeHHH (3CKK3a) NeTallu ¢ pe3b00ii C HaTypHl.
2.3.3. CozaHue 3CKH3a ISTaIM NPOU3BOJILHOM ()OPMBI C HATYPHIL.
2.4 Tema 2.4.Coenunenusi. Yeprexuf2.4.1. Coeaunenus. Ompenenenusi. Bupapl. Pe3pOoBble  coequneHus.

CranmapTHbIE KpEeNExKHbIE JETATH.

2.4.2 UYeprexxn cOOpouHbIX enuHUL. [IopsioK BBINOJIHEHHS COOPOYHOTO
yepTexa.

2.4.3 Cnenudukars. [IpaBuia coctaBieHuUs crieu(UKanum.

2.4.4 UteHue U AeTaIMPOBAaHUE COOPOYHOTO YePTEIKa U3CIIUI

3 Komnvromepnas zpaguxa

3.1

Tema 3.1.. OO6mue
[paboThI. 3aMyCK CHCTEMBI

npuémbl|CoctaB W HacTpoiika uHTep(eiica cucrembl. THIBI JTOKYMEHTOB, THIIBI

(aiinoB. VYmpaBneHue MokyMeHTaMH. CHCTEMBI KOOPAWHAT, EIWHHIBI
M3MepeHus. YIIpaBIeHHE M300paXCHHEM B OKHE TOKYMEHTA. YIIPaBJICHHE
|[kypcopom. Beinenenue u ynanenue o0bexktoB. OTMEHA U TIOBTOP IEHCTBHIA.
Vcnonp3oBanue Oydepa oomena. Mimnopr, skciopt. BeiBox Ha mevaTs.

3.2

IOKYMCHTOB

Tema 3.2 Coznanne rpapudeckux|MexaHn3M TpHUBS30K. lcmomp3oBaHHWE CeTKH. lIcmonb30BaHHME CIIOCB.

[Mpuembr co3mannst 2D reomeTpudecknx OOBEKTOB: TOYKH, HPSMBIX,
PSIMOYTOJIbHUKA, OTPE3KOB, OKPY)KHOCTEH, Iyr OKpYXHOCTEH, (acok u
CKpYTJICHUH, SKBUIUCTAHTHI, Auuiica, kpuBoit besse, NURBS - cmnaiina,
|MuOTOYrONEHUKA.  IIpmemsr pemaktupoBaHus 2D reomeTpuuecKux
O00BEKTOB: CHMMETpPHUsl OOBEKTOB, KOIUPOBaHHE OOBEKTOB, IOBOPOT]
00BEKTOB, CIIBUT 00BEKTOB, MacIITabupoBaHHe 00BEKTOB, yJaJeHUE YacTel
00BEKTOB.

3.3

Tema 3.30dopmitenue yepTexa

OO6ue cBeneHus o pasMmepax. JImHeiHBIe pa3Mepsl. JlnaMmerpaibHble U
paquianbHBIe  pa3sMepbl. YTIJIOBBIE pa3Mephl. YCIOBHBIE 00O3HAuYCHHSI.
LlITpuxoBKka. PegakTupoBaHue 4epTexen.

3.4

IMoneneit

Tema 3.4Cozmanue TpéxmepHbIX|OOIIIE

npueMbl  paloTHL.  YIpaBlieHHE W300paXeHHEM. AJTOPUTM
nocrpoenus 3D moxeneil. Onepauuu: BbIIABIMBaHUS, KUHEMaTHYeCKas,
BpAICHUS, JICTANb 3arOTOBKA, IIPUKIICUTh, BRIPE3aTh, MACCHB KOMIIOHCHTOB,
(backa, ckpyrieHus, peOpo JKECTKOCTH, VKIOH, CEUYeHHE II0 ICKHU3Y,
orepanys Mo CEYeHUsIM, KOMaH/Ia OTBEPCTHE, MOOABIEHHE KOMIIOHEHTOB B
cOOpKy. 3ajaHue TIOJIOKECHUS KOMIIOHeHTa B cOopke. CormpshkeHue
|[kommonenToB cH6OpKH.

3.5

Tema 3.5Co3nanue
ACCOLIMATUBHBIX  4YEPTEXKEH
OCHOBE TPEXMEPHBIX MOJEIEH

OOue cBeneHHsT OO0 AaCCOIMATHUBHBIX BHUAAX. AJTOPUTM CO3JaHHA

Haanucu yeptexa. Penaktuposanue monenu. Hactpoiika napameTpos

HalaccouHaTHBHoro yeprexxa. [locTpoeHHe BHIOB. 3alONHEHHE OCHOBHOM

5. Ilnanupyemble pe3yabTaThl 00y4YeHHs MO JMCHUILIMHE, o0ecledYMBAaIOLHe AOCTHKeHUE MJIaAHUPYyeMbIX
pe3yJIbTATOB OCBOCHHS 00pa30BaTEIbHOI IPOrpaMMbl

I/IsyquI/Ie JAUCHUTIUIMHBI HAITPaBJICH!

O Ha (bOpMI/IpOBaHI/IC CJICAYIOHNX KOMHGTGHHHﬁI

HaunmenoBanue
KaTeropuu
(prrIHII):I) Kon n HaumenoBanune YK Kon n HaumeHoBaHMe UHAUKATOpa JocTikeHus YK
YK
PazpaboTka n|YK-2. Cnocoben ompeznenstsYK-2.1. Onpenensier Kpyr 3aaad B paMKax ITOCTaBJICHHOW LIeJH,
peanuzanys KpyT 3amaq B paMKaxoInpenenseT CBSI3M MEXIy HAMH M OXHAAaeMble Pe3ylIbTaThl HX
MIPOEKTOB MOCTaBJICHHON LIEH W BBIOMPATHPEIICHHS
onTuMaznbHble  cnocobbl  MX[VK-2.2. B pamMKax MOCTaBJICHHBIX 3aJ1ad OMPEessieT HMEOIIHECs]




[peILeHHUs, HUCXOAS H3[pecypchl M OrpaHUYEHHs, JICHCTBYIOIINE ITPABOBbIE HOPMBI
NefCTBYIOIMX NpaBoBbiX HOPM,YK-2.3. [lnanupyeT peanusaluio 3agad B 30HE CBOCH
MMEFOIIIIXCS pecypcos HOTBETCTBEHHOCTH €  Y4€TOM  HUMEIOIIUXCA  PECypcoB H
OrpaHUYEHUN OrpaHUYEHUN, JEHUCTBYIOIIUX PABOBBIX HOPM

VK-2.4. BeimonHser 3amadd B 30HE CBOEM OTBETCTBEHHOCTH B
COOTBETCTBHH C 3aIIAHUPOBAHHBIMH PE3yJIbTaTaMH M TOYKAMHU|
KOHTPOJISI, IPU HEOOXOIMMOCTH KOPPEKTHPYET CIIOCOOBI PELICHUS
Bajgay

YK-2.5. TlpexncraBmser pe3yiabTaThl IPOEKTa, IpeIIaract
BO3MO>KHOCTH MX HCIIOJIb30BAHSI W/HMIIM COBEPIICHCTBOBAHUS

B pe3yabTare C(i)OpMI/IPOBaHHOCTI/I KOMIETCHUNHU CTYJACHT JOJIKCH:

3nams:

HaueprarenbHast reomeTpus

CriocoObI, METOJBI, CBOWCTBA M MpaBHJa OTOOpaKCHUS U MpeoOpa3oBaHUS MPOCTPAHCTBCHHBIX (OpM Ha
wiockocTd. CrmocoObl TpeoOpa3oBaHUs MNPOCKIMHA H3IACTUM W IUIOCKOCTe#H mpoekiuil. CrmocoObl W alrOpUTMBI
MOCTPOCHHST M MpeoOpa3oBaHus MPOCKIUA MpPU PEIICHUH MO3MIHOHHBIX M METpHYECKHX 3agadyu. llomoxenue
FEOMETPUYECKHUX (PUTYp OTHOCUTEIHHO TUIOCKOCTEH MPOCKIIUIA U 10 OTHOIIEHHIO APYT K JAPYTY.

Hnowcenepnas epagura

OCHOBBI TIOMCKa, aHATM3a HOPMATHBHO-TEXHUYIECKOH U rpaduyeckoi nHPOPMAIMU, CHCTEMHOTO MOAX0Aa JUIs
peLICHUs TIOCTABJICHHBIX 3a1a4. BUJbI U3eNuil U KOHCTPYKTOPCKHUX JOKYMEHTOB. HOpMbI, IpaBuiia U yCIOBHOCTH
NPH BBINIOJIHEHUH YepTexkeit neraneit u coopounsix exunuil (ECK) pyunsim crioco6om. [IpaBuia U yCIOBHOCTH MPH
MPOEKTUPOBAHUY JIeTalIed M COOPOUHBIX €IUHHUI] IIPOCTHIX M3JENU; MPUHIUIBI IpadUuecKoro MpeacTaBieHus (CXeM)
HH(POPMAIIUH O TPOIECCcax U 00BEKTAX;

Komnviomepnas zpaguxa

Crnoco0bl oTOOpakeHHsT M IMPpeoOpa30oBaHKUs IPOCTPAHCTBEHHBIX ()OPM HA IUIOCKOCTH; HOPMBI, NpaBWia U
YCIOBHOCTH IIPH BBITIOJIHEHUH UepTexelt netaneil 1 cOOpOUHBIX €ANHUIL.

Ymems:

HagepraTenbHas reomeTpus

Pemats cranaapTHble 3a1a4n MpodecCHOHANBHOM AeSTEIBHOCTH ¢ MPUMEHEHHEM 3HaHUH, METOI0B, CIIOCOOOB
1 aJITOPUTMOB TIOCTPOCHUS U IIPE0Opa30BaHuUs MPOSKINH, Peai3yeMbIX B BUIC YePTESIKEH H AITFOPOB

Huowcenepnasn epagpuxa

BrIMONHATE W YUTATh YEPTEKH MPOCTHIX TEXHUUECKUX H3JCIUH M CXEM, COCTaBISATh SCKU3BI JeTajei,
HCIIONB30BaTh CPEICTBA PYYHOM TpadUKH TSI H3TOTOBICHUS YepTexkeil. [IpuMeHsTh pe3ynbTaThl IIOMCKA, aHATN3a H
CHHTE3a HOPMATHBHO-TEXHHYECKOH M rpadudeckoil MHPOpMAIUK sl pelIeHUs MOCTABICHHBIX 3alad, UCXOMS W3
JIEHCTBYIOIINX MIPABOBBIX HOPM, HIMEIOIINXCS PECYPCOB U OTpaHHYCHHN

Komnviomepnas zpaguxa

BBINOJHATE W YUTATh YEPTEIKH HM3ACIUA M CXEM, HCIOJIB30BaTh CPEACTBA KOMIIBIOTEPHON Tpaduku st
HU3TrOTOBJICHUSA qepTemeﬁ Pa3JIMYHOr0 Ha3HAYCHMU.

Bnaoembs:

HayepratenbHas reomeTpus

HaBpikamMu mocTpoeHus W mpeoOpa3oBaHUS MPOEKIUH GUTYp UL PEelIeHHS MO3UIMOHHBIX U METPHYECKUX
3aJ/1a4, IPUMEHEHNS 3HaHUI HauepTaTeNbHON TeOMETpHA I TIOCTPOCHHUS UuepTexel netaneil 1 cOOpOUHBIX €ANHUIL.

Hnowcenepnas epaguxa

HaBpikaMu mocTpoeHHs 4epTekeil U 3CKU30B B COOTBETCTBUMH ¢ HOopMamu u mpasmiamu ECKJI. HaBeikamu
MIOMCKa, aHaJM3a M CHHTE3a HOPMAaTUBHO-TEXHMUYECKOH M rpaduueckoil nHpOpMannu Al PEIICHHs ITOCTaBICHHBIX
3aja4

Komnviomepnas zpagpuxa

[Ipuémamu n300paskeHNs MIPEIMETOB Ha TUIOCKOCTH € MCTIONIb30BaHueM Trpadudeckoit cuctembl AUtOCAD.

AHHOTAIUSA
padoueii mporpaMMbl AU CHUIJIMHbBI
«OCHOBBI HHKEHEPHOT IKOJTOTHH»

1. O6mast TpynoemMKocTh (3.e./ gac): 2/72.

2. MecTO IUCHMILIAHBI B CTPYKTYpe 00pa30BaTebHOI IPOrpaMMbl

Huctumummaa B1.0.24 «OCHOBBI HHXEHEPHOH SKOJIOTHU» OTHOCUTCS K 00s3aTenbHO dacth Oyoka 1
Juctumumae! (Moaynu). SIBnsiercst 003aTebHOM AUCIMIUIMHOM U1l OCBOCHHS B 3 ceMecTpe, Ha 2 Kypce.

JucnurumHa 6a3upyercst Ha Kypcax IMKIOB €CTECTBEHHOHAYYHBIX M OOMIENPO(eCCHOHATIBHBIX AMCIUILINH:
«Maremaruka», «O01as 1 Heoprauuaeckas XUMus», «Puzuka», «OpranuuecKkas XUMH».



3. Leas u 32724 U3y4YeHUs TUCUMIIMHbBI

Ienvio ocBoeHMs TUCHUILIMHBI sBisieTcss popmupoBanue kommereHuii (ITK-4) - cnocoGHOCTs NPUHUMATH
KOHKPETHbIE TEXHUYECKHE PELICHHS [TPU Pa3pabOTKe TEXHOJIOTHYECKUX MPOLECCOB, BRIOUPATh TEXHUUECKHE CPEACTBA
M TEXHOJIOTHH C Y4YETOM OJKOJorudeckux mocienactBuii ux mpumeHenwus; (OITK-1) cmocoOHOCTEIO M TOTOBHOCTBIO
UCIIOJIb30BaTh OCHOBHbBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHHUILIHH B MPOPECCHOHATIBHON ACATEIbHOCTH

3adauamu nipenoaaBaHuis AUCIUTUTAHBI SBJISIOTCSL:

- mproOpeTeHNe 3HAHUI - OCHOB OOIIeH IKOJIOTHH (OPraHU3M Kak JKHBas [EJIOCTHASI CUCTEMA, B3aUMO/ICHCTBIE
OpraHu3Ma M cpeibl OOUTAHUS, MOMYJIALNH, COOOIIECTBA, IKOCUCTEMBI), 3aKOHOB (DYHKI[HOHHPOBAHUS OUOJIOTHUCCKUX
cucteM; (aKTOpPbI, ONPEICISAIONINE YCTOMYUBOCTh OHOC(HEpPhI; BO3CHCTBUS aHTPOIOTCHHBIX (DaKTOPOB, CBSI3aHHBIX C
(hYHKIIMOHMPOBAHUEM XMMUYECCKHUX MTPOU3BOJICTB.

- mpuoOpeTeHUe 3HAHWKA MO TJIO00AJBHBIM MPOOJIEMaM 3KOJOTMH (OCHOBHBIC AHTPOIIOTCHHBIC (aKTOPHI,
BIIHMSIOIIUE HA COCTOSTHHIE aTMOC(epsl, Tuapocdepsl u tuTochepsl); pa3HbIX 0TPacICH XUMUIECKUX TEXHOJIOTHIA

- mpUOOpeTeHre 3HAHUI - O BIMSHHUU U3MEHEHHs OKPYXKAaIoIIei Cpe/ibl Ha 3/J0POBbE YEIOBEKa, MPUHIIUIIOB
PaLHOHATBLHOTO ¥ OE30IACHOT0 UCIOJIB30BAHHS IPUPOTHBIX PECYPCOB, SHEPTHUH U MATEPHATIOB

- (opMHUpOBaHKE U Pa3BUTHE YMEHHI - OCYILIECTBIISATh B OOILIEM BHJE OLCHKY aHTPOIOTeHHOTO BO3JCHCTBUS
Ha OKPYXKAIOUIYIO CPE/y; Pa3InuHbIX XUMHYESCKUX TPOU3BOJICTB.

- (QopMmupoBaHWe W pa3BUTHE YMEHHHA OOECIIEYCHHS OJKOJOTHMYECKOW O€30MacHOCTH TPH pPEIICHUH
MPaKTHYECKUX 337134,

- mpuoOpeTeHUe U (HOPMHUPOBAHUEC HABBLIKOB — IMPOBEACHUS 3KOJIOr0-3KOHOMHUYECKOH OICHKH yiiepda oT
JIESITEIBHOCTH TPSANPHUSITHS;

4. Conep:kanue TUCHUILIUHBI

HaunmenoBanmue CogepxaHue paszena
paszena
JUCHIUIUINHBI
Bieerie IIpenmer m 3amaum kypca. McTopus pa3BUTHSA HKOJOTHMM. 3HAUEHHE 3KOJOTMYECKOTO
obpazoBaHus
O6ume Bompockl | OpraHu3M Kak >KuBas IeJIOCTHas cHcTeMa. BzaumopelcTBue opraHusmMa U Cpeabl.
9KOJIOTUH [omymnsiumy, 6MoIOTHIECKHE COOOIIECTBA, YIKOIOTHUECKHE CHCTEMBI.
XapakTtepucTuka Onocdepsl M e€e CTPYKTYPHBIX COCTABILIOUINX.[IOHATHE 3KOCHCTEMBI.
Yuenne o | buocdepa - rmobanbHas 3KocHcTEMa 3eMIIH; Ha3eMHbBIE OMOMBI, TPECHOBOIHBIE 1 MOPCKHE
6uoctepe skocucTeMbl. [loTOkM sSHeprum W BemecTBa B SKocucTeMax OCHOBHBIC HalpaBIICHUS
sBooiun onocdeprr. Yuenne B.M.BepHanckoro o 6uocdepe.
[Ipobnemsl BsaumogeiictBue oOmectBa ¥ mpuponsl. buocommaneHas TpHpoma  dYeNoOBEKa U
B3aUMO/ICHCTBUS 9KOJIOTHS. AHTPOIIOTEHHOE BO3/eiicTBHE Ha OHOC(epy; AaHTPOIOTEHHBIE 3KOCHCTEMBL.
YeJloBeKa u | [lonsitue «3arpsisHeHWe mpupoaHOM cpenbl». Kiaccudukanms 3arps3HeHUid 110
MPUPOAHOM Cpenbl | MPOUCXOXKACHUIO (AaHTPOIIOI'€HHOE U MPUPOAHOE), IO BUIAM BO3JCHCTBUSA Ha NMPHUPOJIHYIO
B mporecce | cpeny  (MexaHHYeckoe,  TEIUIOBOE,  CBETOBOE,  IIYMOBOE,  3JIEKTPOMAarHuUTHOE,
XO3STHCTBEHHOM pannoaKTUBHOE, XMMHYECKoe, Ouosoruueckoe). Peakiust )KMBBIX CHCTEM Ha HM3MEHEHHE
JIeSITETIbHOCTH OKpY’KaloIIel cpeibl U UX YyCTOWYMBOCTh. DKOJIOTHS M 3[J0POBbE YEIOBEKa.
Poctr  uncneHHoctT — 4esoBedecTBa.  BO3MOXKHOCTH — mepeHaceneHus.  Teopus
JeMorpaMueckoro Iepexojia; ero MNpUYMHBL. [IpOTHO3BI JAIBHEWIIEro HM3MEHEHUs
JemMorpaduyeckn | 4MCIEHHOCTH HaceleHHWs 3eMiad. Murpanumsi HaceneHus. Jlemorpaduueckue mpoOiemsbl
e npobiems! | Poccun u ycroiftunBoe pasButue. Konnenmus nemorpaduueckoro passutust Poccum no
YeJI0BeYeCTBa 2025 roma. [IpropuTeTHBIE HAIIMOHAIBHBIE MPOEKTHI «3H0poBhe» U «OOpa3oBaHUE» Kak
3JIEMEHTHI cTa0MIN3anny AeMorpaduieckoi CUTyally B CTPaHe.
Knaccudukanus npUpPOAHBIX pecypcoB (10 HCUEPHNAEMOCTH, 0 NPHUHAIIESKHOCTH K
KOMITOHEHTaM TPHPOIBI, 110 HANPABICHUIO XO3SMCTBEHHOTO MCIIOJIBb30BAHMS, MO CTEIICHH
M3y4eHHOCTH W Jp.). Buabl OLEHKHM TPUPOXHBIX pecypcoB (TEXHOJOTHYecKas,
ITpupoansie JCTETHUYECKasi, JKOHOMHYECKas M JAp.). Pa3BuTMe IMBHIM3AIMM M PacXoJ0BaHHE
pecypcsl NPUPOJHBIX pecypcoB. [IpodieMbl MOTpeOIeHHsT NMPHUPOIHBIX PECYPCOB C TOYKH 3PEHHS
YCTOWYMBOTO pa3BUTH. Pecypcwl: JecHble, BOIHbIE MHHEpAJIbHBIC, YHEPTEeTHUYECKHE.
OrpaHM4YeHHOCTh  NPHUPOJHBIX  PECYpPCOB,  HEOOXOAWMBIX Ui  YEJIOBEUECTBA.
ObecneueHHOCTh MPOAOBOJIBCTBHEM PACTYIIETO HACETICHHUS.
IIpobaema Crtpykrypa u coctaB atMocdepsl. ['mobGanbHbIe TPOOIEMBbI 3arpsi3HEHUST aTMOCHEPHOTO
palMOHaIbHOTO BO3/lyxa (TMapHUKOBBIH; 3(deKkT, cMOr, yMEHbIIEHHE O30HOBOIO Clos H Ap.). «Bkmam
UCIIONIb30BAaHMSL W | Pa3iIMYHBIX OTpaciiell SKOHOMHUKHM B 3arps3HeHHE aTtMocdepbl, HOPMHpPOBAaHHE KadecTBa
OXpaHBbI aTMocepbl. Mepsl 1o 3ammre atMocepHoro Bo3ayxa OT 3arps3HeHnil. BoxHbie pecypcebl n
aTMoc(epHOro HaIpaBJICHUsI NX HCIOJIL30BaHUs. BUJpI 3arps3HEHMs IPUPOAHBIX BoA. «BKiamy» pasmuaHbIX
BO3/yXa U BOJHBIX | OTpacieldl SKOHOMHUKM B 3arps3HEHHE BOJHBIX pecypcoB. HopmupoBaHue mnokasarteneit
00BEKTOB Ka4yecTBa BOJ. Mephl 10 3aliuTe BOAHBIX PECYPCOB OT 3arps3HEHUIL..
TpoGiema OO1mast XapaKTepUCTHKA 3eMEJIbHBIX PECYPCOB. BVO,Z[HaH U BETPOBast HPO3Usl, 3aCOJCHHE TI0YB,
PAIHOHATHOTO yTpaTa IJIOAOPOAMS IOYB M3-3a HEMPABWIBHON arpoTeXHHUKH, XUMHYECKOE 3arps3HEHHUE
HCTION30BAHS MOYB, OMYCTLIHMBAHME 3EMENb, @ TAKKE W3BATHE 3EMENMb MOJ COOPYKEHHE PasMMIHBIX
3eMIH 1 HEID XO3STMCTBEHHBIX OOBEKTOB KaK KIIOYEBBIC MPOOJIEMBI HEPAHMOHAIBHOTO HCIIOIB30BAHUS
3eMenbHBIX pecypcoB. llomxomel K pemeHuro 3tux mpobiem. IlepenoBeie  crmocoObl




W3BJICUCHUS TOJIC3HBIX MCKOMACMBIX W3 HEApP C Y4eToM TpeOOBaHWU paIlMOHAIBLHOTO
MIPUPOIONIOIB30BAHUSI. Kommnekchoe HCII0JIb30BaHUE CBIpbA, MpUMEHEHHE
pecypcocOeperaloniux TeXHOIOTHH KaK OJWH W3 BaXKHEHIINX IOIXOMOB TPH PEIICHUH
po6JIeM paMoOHATHHOTO HCIIOJIB30BAHUS HEJP.

IIpoGmema
paIOHAILHOTO
UCIIOJIB30BaHUS
PACTUTENBHOTO |
JKMBOTHOT'O MUpa

3HaueHHEe PACTUTEIHHOTO M KMBOTHOTO MHpa B MPUPOJIOTIONB30BaHNH. JIECHBIE pecypcsl 1
ux (yHKIMH. [pyIIie! JIeCOB IO MPUPOAHBIM OCOOEHHOCTSIM M 3KOJIOTHYECKOMY 3HAUCHHIO.
IIpobnembl necHbIX mokapoB. [logxogsl K pemICHHIO MPOOIEM  KOMIIIEKCHOTO
MCIIONIb30BaHMS IPEBECHHBI. MEpONpHATHS 0 OXpaHE KUBOTHOTO MHPA.

Oco0Oble
3KCTpEMaJIbHbIE
BHUIBI
AHTPONOTE€HHOTO
BO3JCHCTBUS  Ha

ouochepy,
METOJIbI 3AIUTHI

OTxopl TPON3BOICTBA U MOTpeOeHna. McTounnkn 00pa3oBaHMs TBEPABIX OTXOJOB H HX
kinaccudukanys. [IpobneMsl yTHIM3aMU OTXOAO0B. Y THIM3AIMS PAJUOAKTUBHBIX OTXOJIOB,
Ouonormyeckoe 3arpssHeHue, BozaeiictBue OIIM u ms3nyuenuid. Opyxue MaccoBOTrO
MOPaXEHUsI, TEXHOTCHHBIE KaTacTpO(bl, CTUXUHHbIE OCACTBUSL.

DKOJIOTHYECKOe 3aKOHONATEIBECTBO. YUET UMEIOINXCA MIPUPOJHBIX PECYPCOB (KaZacTpHI).

OpraHu3anoHHO- | DKOJIOTHYECKHH  MOHHMTOPHHT  Pa3iM4YHBIX (OPM  aHTPOMOTEHHOTO  BO3JCHCTBHS.
MPaBOBBIC METOBI | DKOJIOTHYECKas OSKCHEpTH3a M ONEHKAa BO3JICHCTBUSI Ha OKDPYXXAOUIYI0 Cperdy.
" cpencTa | DKOJOTHYECKAN MEHEIKMEHT M aynuT. VICTOUHHKH SKOJIOTHYECKOro mpaBa. 3akoHBL: «O0
OXpaHbl oxparne OOIICy», «Oxpana aTMocdepHOro Bo3ayxa», «O Hempax»; BOTHBIN, 3eMEIbHBIN 1
OKpYXKaromein JIECHOH KOJIKCBI; IOpPUANYECKAsi OTBETCTBCHHOCTD 3a HKOJIOTHUYECKUE MTPAaBOHAPYILICHNUS.
TIPUPOABI
[ToHsiTHE TOCYNApCTBEHHOH SKOJIOTMYECKOW MOJMTUKU KaK CUCTEMBI MEp M TpeOOBaHMI
rocyAapcTBa B O0JIaCTM TPHPOJAOINOJB30BaHMS. BHIBI «pbYaroB» TrocyAapCTBEHHON
9KOJIOTUYECKON TMOJUTUKH (2JAMHHHCTPATUBHBIE, SKOHOMHYECKHUE M pbIHOUHbIE). OOrmas
XapakTepUCTUKAa aJMHHHMCTPATUBHBIX  «PBIYAarOB» TOCYJapCTBEHHON  3KOIOTHYECKOMH
MOJUTHKY, B TOM 4YHCJIE: HOPMHPOBaHME KadecTBa OKpYyKaromleidl cpensl (yCTaHOBJIICHHUE
Oxonorus U | npenenbHO-fgomycTuMbIx KoHueHTparmi (ITJIK), npenensHo-nomyctiuMeix Harpysok (ITTH)
9KOHOMHKA Ha OKPYXaIOIIyI0 Cpeay); TOCyJapCTBEHHAs SKOJOTHYECKas 3KCHepTH3a (€€ KOHIEIIHS,
METOABI, KPUTEpHH, LenH, 3amadn). OOmas XapakTepuCTHKAa YKOHOMHUYECKHX «PHIYaroBy»
TOCYAAapCTBEHHOH  OKOJOTHYECKOW IIONIMTHKH: IUIAHUPOBaHHE U (DUHAHCHPOBAHHE
MPUPOJOOXPAHHBIX MEPOTIPHUATHI: YCTAaHOBJICHHE HOPMAaTHBOB TUIATHI X Pa3MEPOB IIaTeXeH
3a HCIOJIb30BAaHUE NPHUPOIHBIX PECYPCOB, BBHIOPOCHI M COPOCHI 3arpsA3HSIOIINX BEIIECTB B
OKPY’KAIOIIYIO CpeNy, pa3MelleHHe OTXO00B U APYTUE BUIbI BO3ACHCTBUSL.
OKOIOTHYeCKHe KPHU3UCHI B HCTOPUU YEJIOBEYECTBA. XAaPAaKTEPUCTHKA 3KOJIOTHYECKOTO
R — KPH3HCA; €ro MPUIMHbI M BOSMOXKHBIE MOCTENCTBHA. Heob6xoauMele ycioBuUs >KH3HH Ha
KOTOFHUECKHIi 3emnie. CoumanbHblii Kpusuc. Jlemorpaduueckuii Kpusuc. H(:I/ICK BBIXOJIa M3 KpH3HCA.
KpH3HC " IIpenenel pocra. buoTHdeckass peryssuus OKPY’aIOLIEH  CPeibl. COBpeMeHHaiI
yeToifumBoe SKONIOTMYECKas CHTyalust B Poccun u 06ecnevquHe e IPUPOIHO-3KOIOTHUECKOMH
pasBuTHe YCTOHYHBOCTH. VCOL[I/IaJ'IBHI)Ie npoOJieMbl W YCTOWYHBOE passuTHe. TeppuropuansHbie
HeIOBEUECTEL npobsieMbl ycroiunBoro paszsutusi Poccnn. Konnemnmust ycroiumBoro passutust Poccnm.
Bo3MmoXHBIE clieHapuU BBIXOAA M3 CTPYKTYPHOTO KPHU3HCAa M MEPCIEKTHBBI yCTOHYMBOTO
passurust Poccun
MexnynaponHoe | MexayHaponHble 00bekThl oxpaHbl OIIC. OCHOBHBIE TNPHHIMOBI  MEXKAYHAPOIHOTO

COTPYAHHUYECTBO C
00J1aCTH SKOJIOTUH

OKOJIOTMYECKOTro COTpyAHHUYCCTBA. Vuactue Poccum B MCXKAYHAPOAHOM 3KOJOI'M4YE€CKOM
COTPYAHUYCCTBE.

5. Ilnanupyemble pe3yabTaTbl 00y4YeHHMsl MO AUCHMILVIMHE, O0ecleyUBAOLINe AOCTUKEHHME MJIAHMPYeMbIX
pe3yJbTaTOB OCBOCHHS 00pa30BaTe/bHOI NPOrPaMMbl

W3y4yeHnue AMCUMIUIMHBI HAIPaBJIeHO Ha (DOPMHUPOBAHUE CIIEAYIOIINX KOMITETEHIIUH:

Koa 1 HauMeHoBaHHEe KOMIIETEHIIUHU

Kox m HammMeHoBaHue HHAUKATOPOB JOCTHKEHH I

KOMIIEeTEeH U
YK-8 YK-8.1
Criocoben C03/1aBaTh H MOAJIEP)KUBATh | AHANM3UPYyeT (aKTOpbl BPEAHOTO  BIUSHUS  Ha
0C30MaCHBICYCIIOBHSI  JKH3HEJCATEIBHOCTH, B TOM | XH3HCICSATCIHHOCTh JJIEMEHTOB CpEIbl OOWTaHUS

YHrCJie IpU BOBHUKHOBCHUHN I'IpeZ’EBI»I‘IaI\/'IHLIX chyauHﬁ

(TEeXHUYECKHUX CPEJNICTB, TEXHOJOTMYECKUX IPOLECCOB,
MaTepualoB, 3JaHUI U COOPYKEHHH, NMPUPOJHBIX U
COIMAJIBHBIX SIBIICHHUH)

YK-8.2
Wnentnpunupyer onacHele W BpeaHble (akTopsl B
paMKax OCyLIECTBIISIEMOM AesTeIbHOCTH




OIIK-1 OIIK-1.2

CrnocobeH u3y4aTh, aHaJM3MPOBaTh, HCHOIB30BaTh | CrOCOOEH aHAIN3UPOBATH M MCIOJIB30BATH CBEJCHUS O
MEXaHU3MBl XUMHYCCKUX PEAKINH, MPOUCXOAAIINX B | MEXaHW3MaX  XUMHYCCKHMX  PEaKknud, CTPOCHUH
TEXHOJIOTHYECKUX MpoIeccax M OKPY)KalolmleM MHpe, | BEIIECTBa, MPHUPOAEC XUMHUECKOW CBS3H M CBOHCTBAX
OCHOBBIBASICh HA 3HAHUSAX O CTPOCHUHM BEIISCTBA, | PA3NIMYHBIX  KJIACCOB  XUMHYECKHMX  DIIEMCHTOB,
MPUPOAE XUMHUECKOW CBSI3M M CBOWMCTBAX Pa3iMYHBIX | COCNMHECHUH, BEIIIECTB u MaTepHaioB B
KJIACCOB ~ XMMHYECCKHX  JJIEMEHTOB, COCOMHEHHUH, | TEXHOJIOTHUECKUX MPOoIeccax U OKPYKAIOMEM MUpPE
BEIIIECTB ¥ MAaTCPHAIIOB

OIIK-3 OIIK-3.2

Crocoben OCYIIECTBIIATH npodeccrnoHanbHyI0 | 3HaeT 3aKOHOMATeNbCTBO Poccuiickolt Denmepanun B
JEATEIBHOCTD c y4ETOM 3aKOHOJATENbCTBA | OOJACTH HKOJOTHH M CIOCOOEH OCYIIECTBISATH CBOIO
Poccuiickoit ®eneparmu, B ToM uymciae B o0OmacTH | mpodecCHOHANBHYI0  OESATeIBbHOCTH B paMKax
9KOHOMUKH U SKOJIOTHU JICUCTBYIOIIETO 3aKOHOJATEIILCTBA

B pesynabTate copMUpOBAaHHOCTH KOMIIETCHIINH CTYICHT IOJDKCH:

3name:

OCHOBHBIE aHTPOIIOTEHHBIE (DAaKTOPHI, BIUSIOMIME Ha COCTOSHHE aTtMocdepsl, ruapochepsl u JUTOChEpEI;
BIIMSTHUE W3MEHEHMsI OKpYXKAIOLIeH Cpelbl Ha 3/I0pPOBbE UEIIOBEKA; OCHOBHBIC HAIPABIICHHUS WH)KCHEPHOW 3allUTHI
OKpY’KalolIed cpelbl; MPUHIUIBI PallMOHAIBHOTO U 0€30MaCHOr0 MCIOJIb30BAaHHS NPUPOJHBIX PECYPCOB, SHEPTHU U
MaTepuaoB; OCHOBBI OOLIEH 3KOJIOrMH (OpraHU3M Kak >KUBas IEJIOCTHAas CHCTEMa, B3aMMOJICHCTBHE OpraHu3Ma U
cpenbl OOWTaHMs, MOMYJSIMH, COOOIIECTBA, YKOCHUCTEMBI); 3aKOHBI (DYHKIIMOHHPOBAHUS OMOJIOTHYECKHX CHCTEM;
(axTopBI, OIpeNeNIoIINe YyCTORINBOCTD OHochepsbl; TI100aNbHbIE MPOOIEMBI SKOJIOTHH.

Ymems:

[TpuMeHSITh METO/BI 3aMTHI OKPYIKAIOIICH Ccpelbl B MPO(ECCHOHATBLHON AEATEIbHOCTH; IPUMCHATh METOBI
ONTUMM3AINHA TEXHOJIOTHMUYECKUX TPOIECCOB JJII MUHUMH3AIMU BO3JIEHCTBUSI Ha OKPYKAIOIIYIO Cpedy, BHIOMpaTh
THUIIOBOC 000PYIOBAHKE I OUUCTKH JKUAKHX, TBEPABIX U I'a3000pa3HBIX OTXOO0B C YYETOM MPOQUIISL; OCYIICCTBIAT
B 00II[EM BHUJIC OIICHKY aHTPOIOTCHHOI'O BO3JCUCTBHUS Ha OKPYKAIOIIYIO CPEAY - MPUMEHSATH IPUHIIUITEI 00CCIICUCHUS
9KOJIOTUYECKOH 0€30MaCHOCTH MPH PEIICHUN PAKTHUSCKUX 33a]ad, YIPaBICHUS )KH3HEHHBIM IIHKJIOM MPOIYKIUH U e&
Ka4ecTBa; MCIIOJIF30BaTh HOPMATUBHO-TIPABOBBIC aKTHI IIPH paboTe ¢ IKOIOTHICCKUMHU TOKYMEHTAMHU.

Bnaoemes:

MeTtomgamu BEIOOpa pariOHATEHOTO CIIOCO0a MIHAMH3AIMH BO3ICHCTBHA Ha OKPYXKAIOIIYIO CPEeIy; METOIaMHU
9KOJIOTO-9KOHOMHYECKON OIICHKH yIepda OT ACSTEIbHOCTH MPEIANPHUATHS, METOJAMH COTJACOBAaHHSA COIHAJIbHBIX,
SKOHOMHUYECKUX M DKOJIOTHMUECKHUX 3ajlad Pa3BUTHUSl COLIMYyMa, MPENNPHUATHs, PETHOHAa HAa JOCTYIMHOM CHUCTEMHOM
YpOBHE.

AHHOTAILIUSA
padoueii nporpaMMbl JUCHHUIIMHBI
DJIEKTPOTEXHHKA W MPOMBIILIEHHAS YJeKTPOHUKA

1. O6uias TpynoemkocTh (3.¢./ ak. uac): 3/ 108.

2. MecTO IMCIHHUILIHHBI B CTPYKTYpe 00pa30BaTeJIbHONH MPOrpaMMbI

Jucnummaa B1.0.25 D1eKTpoTeXHNKA 1 NPOMBIILTIEHHAN 3 IEKTPOHNKA OTHOCUTCS K O0s3aTeNbHOM YacTh
Omoka 1 JIucuuIuIMHEL (MOIYIN).

JucnumumHa 6a3upyercss Ha AUCHUIUIMHAX (Moxynsax): Martemarmka, @usuka, HauepraTenpHas reomerpus.
WmxeHepHas W KOMIbIOTepHas rpaduka M SBISIETCS OCHOBOHM JUIA MOCNEAYIOMMX JUCLHUIUIMH: MatepuajoBeaeHHe U
3alliTa OT KOPPO3UH, MEeTpOJIoTHs, CTaHAAPTU3ALMS U CePTUHHKALIUS

3. Heap u 321244 U3yYeHHS] TUCHUTIIMHBI

Llenbro OCBOGHUS IMCLUILTUHEI SBJsIETCsI GOpMHUpOBaHKE CIIOCOOHOCTEH M FOTOBHOCTh MCIOJIB30BaTh OCHOBHBIC
3aKOHBI €CTECTBEHHOHAYUHBIX TUCHUIUIMH B MPOGECCHOHATBHOMN NEesTeIbHOCTH, a TaKKe TOTOBHOCTH HCIIONB30BaTh
3HaHUS OCHOBHBIX (M3MYECKUX TEOPUil JUIS PELICHUs] BO3HUKAIOUIMX (HU3MYECKUX 3aJ[ad, CaMOCTOSTEIHLHOIO
nproOpereHust (pU3MYECKNX 3HAHWHA, A TMOHUMAaHHS HPHUHIMIIOB PabOTHl HMPHOOPOB M YCTPOWCTB, B TOM YHCIE
BBIXOJISIINX 32 IPEAeIbl KOMIIETEHTHOCTH KOHKPETHOTO HAIIPABICHUS.

3ajauaMu NPenoiaBaHusl JUCLUIUIMHBI SIBISIFOTCA:

- mpuoOpeTeHne 3HaHWI 00 OCHOBHBIX NMOHSTHSAX M 3aKOHAX TEOPUH DIICKTPUUECKHX Lienel, o0 ycTpoiicTae,
NPUHIHUIIE ISHCTBUS U 00JaCTH NPUMEHEHHNS BAXXHEHIIINX JIEKTPOTEXHMYECKHUX U AJIEKTPOHHBIX YCTPONCTB;

- IpuoOpeTeHNne 3HaHUI O MPUHIMIAX PaOOTHI AaHAJIOTOBBIX U HHU(PPOBBIX INEKTPOU3MEPUTEIBHBIX TIPHOOPOB U
METOJAX U3MEPEHHUS IEKTPUIECKHUX BEIHUUH;

- QopmupoBaHMe M pa3BUTHE YMEHHH pacCUMTHIBATH IIEMM IIOCTOSHHOTO M MEPEMEHHOIO TOKa, coOMpaTh
MPOCTEHIIINE STICKTPUIECKUE TN, N3MEPSTh B HUX TOKH, HAIPSHKSHNS, MOIIIHOCTH, YMEHHH BBIOMPATh U HCIIOIB30BATh
HEO0OX0ANMOE NEKTPOTEXHMYECKOE U 3IEKTPOHHOE 000PYI0BaHUE;

- (popMupoBaHme U pa3BUTHE YMEHUH H3MEPEHUS HJIEKTPUIECKUX BEJIUUNH;



- mpuoOpereHre ¥ (HOPMUPOBAHKEC HABBIKOB pacyueTa IENel MOCTOSHHOTO W MEPEMEHHOTO TOKa, PabOThI C
KOHTPOJIbHO-U3MEPHUTEILHBIME [IPHOOPAMHU, U3MEPEHUSI DIEKTPUUECKUX BEIUYHH;

- npuobpeTenne u HOpMUPOBAHUE HABBIKOB PabOThI C M3MEPHUTEIHHOM TEXHUKO#, COCTABICHUE U3MEPUTEIbHBIX
cxeM u obecrieueHne 6e30macHO paboThI MEPCOHANA MPHU BHIMOJTHCHUN U3MEPEHUI

4. Copep:xaHue THCUHMILJIMHBI

HaumeHnoBanue
pasnena Conep:xanue pa3agea
JTUCHUILIMHBI

1 2
JIuHelHbIe IIpenMer u 3ama4yu WM3yYeHUS AUCIUILIMHBL. DJIEKTpUYECKas SHEPTHs, e¢ OCOOCHHOCTH H
JJIEKTPUYECKHE obOmactu npuMmeHeHus. [loHATHE JJIEKTpHYECKON Iienmw, ee 3JaeMeHThl. Kiaccupukaus
LIEMU TOCTOSIHHOTO | 3NieKTpuueckux 1eneil. Cxema uenu. OCHOBHBIE TEXHOJOTHYECKHE TIOHSATHUS: BETBb, Y3€l,
TOKa KoHTYp. 3akonbl OMma u Kupxroda. bamanc MomrHocTel. DKBUBAJICHTHBIC MPEOOpPa30OBaHUSA B

JNIEKTPUUECKO 1enu. Pacyer a1eKkTpuiecKol Henyu METOA0M SKBHBAIECHTHBIX IPeoOpa3oBaHuit
¥ METOJIOM HENOCPEICTBEHHOr0 MPUMEHeHus 3akoHoB Kupxroda.

DneKTpudecKue OpmHoda3Hplli  cHHycOMTAIBHBIH TOK. (OCHOBHBIE IapaMeTphl, XapaKTEePH3YIOIIHe
Leny OXHO(A3HOTO | CHHYCOWAAIBHO — W3MEHSIOIIYIOCS — BenuuuHy. JleficTByiomee ¥ cpenHee  3HAUCHUS
CHHYCOMJAJIBHOTO | CHHYCOWAAIBLHOTO TOKAa M HampshkeHHs. CHMBOJHYECKOe H300paKeHHE CHHYCOWTAIBHBIX
TOKa ¢yaxouid. BexropHupie auarpammbl. 3akoHbsl Oma n Kupxroda s memeld cHHyCOMTAIbHOTO
TOKa. OJIEKTpUYecKas Ienb W HICATbHBIMH DPE3UCTHBHBIM, HWHIYKTHBHBIM H EMKOCTHBIM
snemenTamu. [locnenoBarenbHOe U MapanieabHOE COSUHEHHE B LENU CHHYCOUIAIBHOIO TOKA.
Meroasl pacuera M aHajdu3a pPA3BETBICHHBIX LIETIEW CHUHYCOMJAJIBLHOIO TOKa. MOIIHOCTh U
K03((ULUEHT MOLIHOCTH IIENIM CHHYCOWJAIBHOTO TOKA. Pe30HaHC HalpsHKeHUH M pe30HaHC

TOKOB.

Tpexda3zusle Llenn Tpexdasnoro Toka. TpexdasHas 1emnb, COeJMHEHHAs B 3B€3/1y M TPEYTOJbHUK. AHAIN3
JJIEKTPUYECKHE U pacyeT Tpex(]asHbIX Leneld NMpH CUMMETPUYHOW M HECUMMETPHYHOW Harpyske. MOLIHOCTh
LEeTH Tpex¢a3zHOro ToKa.

CHHYCOUJAILHOTO

TOKa

Henuneitnpie Ionatne HemuHEWHOTO 31eMeHTa. Kiaccuukanmss HENMWHEHHBIX AJIEMEHTOB, MX BOJIBT-

JNIEKTPUUYECKUE U | aMIlepHBIe XapakTepucTHkH. Cratmyeckoe u aupdepeHIuamTbHoe COMpOTHBICHHUA. Pacder
MAarHuTHBIE LIETTU HenuHelHo# nenu merogoM BAX. Pacuer HenMHEHHOHN Lemy METOAOM HAarpy304HON HpPSIMOM.
ITonsiTue MarHuTHOM Leny. MarHUTOABMKYIIas cujla. MarHUTHBIA MOTOK. 3aKOH MOJIHOTO TOKA.
Knaccudukamus MarHUTHBIX MaTepuanoB. BeOep-ammepHas XapaKTEpHCTHKA —ydacTKa
MarHuTHOM 1enu. 3akoHbl Kupxroda s pa3BeTBICHHBIX MAarHUTHBIX Iemnei. Pacuer
HEpa3BETBJICHHON MarHUTHOM Lien. Pacuer pa3BeTBICHHOW MarHUTHOW LIETIH.

DneKTpUUecKue Tpaucopmaropsl. HazHaueHnue u 001aCTH NPUMEHEHHUA. Y CTPOUCTBO M IPUHIIMIT ACHCTBHS
MAaIlIUHbI u |ogHo(azHoro TpaHcopmatopa. Cxema 3amemeHusi Tpanchopmaropa. [lotepu, KIIA u
TpaHc(hOpMaATOPhl | 3HEpreTHYecKas quarpaMma TpaHchopmaropa. DKCIEPUMEHTAIBHOE ONpEC/ICHHE MapaMeTPOB
tpancopmaropa. Tpexdasueiii Tpancopmarop. AsToTpanchopmartop. M3mepuresnbHbie
TpaHchopMmaTopbl. HoMuHambHBIE TaHHBIE 1 0003HAYCHHE TpaHC(HOPMATOPOB.

YCTpoiicTBO W TPUHIWI JSHCTBUS ACHHXPOHHOTO apurareis. CkomexkeHue. ['paduk
3aBucUMOCTH My(S). Mexanuueckass xapakrepuctuka. CHocoObl IycKa, PEeBEPCHPOBAHIE,
perymupoBaHHe dYacTOTHl BpamieHHs. (OCHOBHBIE CBOMcTBA ¥ 00JACTH  TPUMEHECHHUS
ACHHXPOHHOTI'O AIBUTaTEIsl.

YCTpoiicTBO W TPUHIUI ACHCTBUS CHHXPOHHBIX MAIIWH. YTJOBas Xapakrepuctuka. U-
obpa3Hasi XapaKTepUCTHKa CUHXPOHHOTO JBHTaTeNs. BiusHue Toka Bo30yXAeHUs Ha paboTy
CUHXpOHHOTO nBuratens. [lyck cHHXpOHHBIX nBurareneil. OCHOBHBIE CBOWCTBa M 0OJacTH
MPUMEHEHUS CHHXPOHHBIX JBUTaTeneil. CHHXPOHHBIE TeHEPATOPHI.

VYeTpoiicTBO MallMH IOCTOSIHHOrO Toka. IIpuHuum neictBus reHeparopa M JBUraTels
MOCTOSTHHOTO TOoKa. OOpaTHMOCTh MAIIMH MOCTOSHHOTO ToKa. CriocoOs! Bo30yxaeHns. CriocoOb!
mycka. CrocoObl perynmpoBaHusl 4acToThl BpaimieHus. PeBepcupoBanue. CriocoObl TOPMOKEHHS
JIBUTAaTeNeH MOCTOSHHOTO TOKa. OCHOBHBIE CBOWCTBA M OOJNIACTH TNPUMCHEHHS JBUTATEICH
MOCTOSIHHOTO TOKA.

OCHOBEI KoMmoneHTs1 SJICKTPOHHBIX yc’I‘pOﬁCTBZ PE3UCTOPBI, KOHACHCATOPLI, NOJIYIPOBOJHUKOBBLIC
HpOMLIHIJ'ICHHOfI JAHUObI, 6I/IHOJ'I$IpHBIe TPAH3UCTOPHbI, IIOJEBbBIC TPAH3UCTOPLI, TUPUCTOPHLI, HWHTCTIPAJIbLHBIC
QJICKTPOHUKU MUKPOCXEMBI.

Bempsimutenn. Haznauenne, kinaccudukanms, oonact npuMeHeHust. OCHOBHBIE ITOKa3aTeNN
pabotsr BempsmuTeneld. OmHOGAa3HBIN OXHONONYIEPHOIHBIN BBHINIPSIMHUTENb, OXHO(DA3HBINA
HYJICBOH BBIIPAMHUTENb, ONHO(GA3HBIH MOCTOBOW BBIIPAMUTENb, Tpex(asHbi HyIeBOI
BBINIPSIMHUTENb, TPeX(a3HBIH MOCTOBOI BBIIPSMHUTENb.

YcunutensHple Kackaapl. CxXeMbl BKIIOYEHHS TPAH3UCTOPOB. YCHIIMTENBHBIM KacKaj C
0o01mMM SMHUTTEPOM. PexrMBbl paboThl YyCUITUTENbHBIX KackanoB. OOpaTHBIC CBS3U B YCHUITUTEISX.
JuddepeHnnanbHbIA yCUITATENb.

YcnoBHoe  0003HAaYeHHWE W OCHOBHBIE  IapaMeTpbl  ONEPALMOHHOIO  yCHJIMTEJNS.




OmnepalioHHBI  yCHJIMTENIb C OTPULATENILHOM 00paTHO cBs3blo. HemHBepTHpYROMIMH,
MHBEPTUpYIOUMH U TuddepeHranbHbplii onepatnoHHbiid ycunutens. Cymmarop. Muarerparop.
Juddepennmarop. Maseptopsl. [IpeobpazoBaTeny 4acTOTHI.

5. Ilnanupyemble pe3yabTaTbl 00yYeHHs 10 TUCHUILINHE, o0ecleYnBaloOIIHe JOCTHKeHHe TUIAHUPYeMbIX
pe3yJIbTATOB OCBOECHHS 00pa3oBaTe/IbHOM POrpaMMbl

W3yueHne quCHUIIMHBI HAPABJICHO HA ()OPMHUPOBAHNE CIICAYIONINX KOMIICTCHIIUHI:

Kon " HAaNMMEHOBaHHUe . .

Koa n HanMeHOBaHHe HHIUKATOPOB TOCTHKEHUI KOMIeTeHIMii
KOMIETEeHIHH
OIIK-2 OIIK-2.1
Cnocoben UCTIONIB30BaTh | 3HACT COBPEMCHHBIC MATEMATHUCCKUE U (PU3UKO-XUMHICCKHE METOIBI JIJIS
MaTeMaTHYECKHE, ¢dusnyeckue, | pemeHus 3a1a4 NpoPecCHOHATBHON IeITEIbHOCTH

¢usuKo-xuMuueckue,  xumudeckue | OIK-2.2

METOABI  JUIs  peuleHHs  3a1ad | Brnageer um HUCHONBb3yeT COBPEMEHHBIE METOIbI M 0a3bl JAaHHBIX JUIL
podeCCHOHANBLHOMN NS TeIbHOCTH pemeHust 3a1a4 NpoecCHOHaIbHON IESITEIbHOCTH

OIIK-2.3

IIpumeHseT OCHOBHBIE 3KCIIEPUMEHTAIBHBIE METOAbl HUCCIEIOBaHMS
(U3UKO-XMMUYECKUX CBOWCTB BELIECTB, a TAK)KE TCOPETHUECKUE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLMIUIMH K PELICHUIO NPAKTUYECKHX BOIIPOCOB
XMMHYECKON TEXHOJIOTUU

OIIK-4 OIIK-4.1

Cmocoben obecrieunBath nposerieHne | CrnocoOeH obecreuynBaTh IMPOBEICHHE THIIOBBIX — TEXHOIOTHYECKUX

TEXHOJIOTNYECKOTO mpoiiecca, | MpoLecCOB M HCHOJB30BaTh TEXHUYECKHE CPEACTBA JUII KOHTPOJIA

HCIIOJIb30BAaTh TEXHUYECKHUE CPEACTBA | IMAPAMETPOB TEXHOJOIHMYECKOTO Mpolecca

JUTST KOHTPOJIS napameTrpos | OIIK-4.2

TEXHOJIOTHYECKOTO nporecca, | CiocoOeH OCYIIECTBIISITh H3MCHEHHE MapaMEeTPOB TEXHOJIOTHYECKOTO

CBOWCTB CBIPbS 54 TOTOBOH | mpoliecca MPH U3MCHEHUU CBOWCTB CBIPhS Ui OOCCICUCHHS 3aJaHHBIX

NPOAYKIIUY, OCYIIECTBIIATH | MapaMeTpoOB TOTOBOM NPOAYKIUU

HU3MEHEHHE napamMeTpoB | OIIK-4.3

TEXHOJIOTUYCCKOro  mpoiecca mnpu | CmocoOeH OmpeneniaTh U PacCYMTHIBATE  OCHOBHBIC — IOKa3aTeNd

HU3MEHEHUH CBOWCTB CHIPbS TCXHOJIOTMYECKOTO IIpOoIecca, ONPeAC/IATh TCXHUUYCCKUEC NapaMEeTpPhl U UX
BJIMSIHUE HA TEXHOJIOTMYECKHUNA MPOLECC

IK-5 IK-5.4

CrniocobeHn OCYILECTBIISITH .

IpoBEIeHHe paGoT 1Mo 0OpaGoTKe M I'0TOB UCMOJIE30BaTh 3HAHUS OCHOBHBIX (DH3MYCCKIX TEOPUH IS PELICHUS

aHATH3Y HAYYHO-TEXHHYECKOH BO3HHKAIOIIUX (bn{nquKnx 3a/1a4, CaMOCTOSITENIBHOTO MPUOOPETeHUS

uHpOpMaLuK u pe3ysIbTaToB (bn31zmvecm/1x 3HAHWM, JUIS TOHMMAaHUs TPUHIUIOB PaboThl MpHOOPOB H

HcCieI0BaHul, BBINONHST, | YCTPOHCTB, B TOM YHCIE BBIXOAAIIMX 3a MPENEIbl KOMIETEHTHOCTH

SKCIICPUMEHTBI i o(OpMIATH KOHKPETHOI'O HaIIpaBJIEHUS

pe3ynbTaThI ucciaeaoBaHu 51

pa3paboTox, TOTOBHOCTh

OCYILECTBIIATH IIOATOTOBKY

JIOKyMEHTAIMH, MPOEKTOB IUIAHOB M
NporpamMM TPOBEEHUST OTICIBbHBIX
9TaroB padboT

B pesynbraTe chopMHUpOBaHHOCTH KOMIIETEHIIUN CTYICHT JIOJDKEH:

3namp. OCHOBHEIC 3aKOHBI JJICKTPOTCXHUKHU, YCTpoﬁCTBO, MIPUHIIATL ,I[CI7[CTBPI$I u obnacTu IIPUMCHCHUA
Ba)KHEHIIIMX QJICKTPOTCXHUYCCKUX U DJICKTPOHHBIX YCTpOﬁCTB; TIPUHIUIIBI pa6OTBI aHaJIOTOBBIX U LII/I(I)pOBBIX
QJICKTPOUZMEPUTCIIbHBIX HpI/I60p0B 1 METOAbI UBMCPCHUA IJICKTPUICCKUX BCJINYHH.

Ymems paccunThiBaTh 1IEMU TOCTOSIHHOTO W TMEPEMEHHOTO TOKa, BBHIOMpATh W HCIONB30BaTh HEOOXOAMMOE
AIEKTPOTEXHUIECKOE U DJIEKTPOHHOE 000PYI0BAHHE; U3MEPSTH DIIEKTPUICCKIE BETUIHHEI.

Bnaoemp:naBeikamMu pacueTa IeNed IOCTOSHHOTO W TIEPEMEHHOTO TOKa, pPa0OTBI € KOHTPOJBHO-
W3MEPUTENFHBIMU PHOOpaMI, U3MEPEHHS MIEKTPUUECKIX BEIMYHH; HaBBIKAMH PaOOTHI ¢ M3MEPUTEIHHON TEXHUKOI,
COCTaBJIEHUs N3MEPHUTENIFHBIX CXeM U o0ecrieueHne Oe30macHoi paboThl IEpCOHaa IIPH BBITOIHEHHH N3MEPEHHH.

AHHOTALUA
padoueil nporpaMMbl AUCHHUIIMHBI
PaBHoBecHe B peaJibHBIX CHCTEMaxX




1. O6uras TpynoemMKocTh (3.¢./ uac): 2/ 72.

2. MecTO AUCHMILTHHBI B CTPYKTYpe 00pa3oBaTe/bHOIl MPorpaMMsl

Juctmruimaa b1.0.26 — PaBHOBecne B peallbHBIX CHUCTEMaxX OTHOCHUTCS K BapHaTHBHOW dYacTh Ojoka 1
Jucturuinael (Moaynn). JIuciiumuinaa 1o BEIOODY.

JucnumumHa 6a3upyeTcst Ha Kypcax IIHMKJIOB €CTECTBEHHOHAYYHBIX M OOIIENPO(ECCHOHATBHBIX TUCIIUTUINH:
Maremaruka, Pusuka, Xumusa, Pusnueckas xumusa, OOmas XUMHYECKAsT TEXHOJIOTHS M SIBISETCS OCHOBOM IS
TOCTIEAYIOIINX JUCIAIUTHH: MoaenpoBaHie XUMHKO-TEXHOIOTHYECKIX MPOIieccoB, TexHmIecKas TepMOANHAMEIKA.

3. Heab 1 3aga4u H3y4eHU s THCHHILUTMHBI

Leabio OCBOSHMSI TUCHUIUIMHBI SBISIETCS oOecniedyeHne 0a30BOM MOATOTOBKM CTYICHTOB B OOJACTH pacueTa
PaBHOBECHOTO BBIXO/1a MPOAYKTA Ta30BBIX PEaKlUil IPU BHICOKUX JABJICHUSAX U JIOOBIX TeMIlepaTypax.

3amaum npenojaBaHMs AMCUMIUIMHBL MOJNYyYEHHE TEOPETHYEeCKMX 3HaHMH 00 O0COOCHHOCTSIX pacueTa
PaBHOBECHOTO BBIXO/a MPOAYKTa NPHU BBICOKHMX JIABJICHUSIX; OCBOCHHE CIIOCOOOB pacuéra XMMHYECKOTO PaBHOBECHUS B
peambHBIX CHCTEMax; HCIIONB30BAHME ITAKETOB MPUKIAMHBIX MPOTPaMM IpH pacd€raX XHMHYECKOTO pPaBHOBECHS
ra3oBbIX PEAKIIM.

4. Copep:xaHue THCUHUIIJIHHBI

PeanpHBIC Ta3bl, UX OTIHYHE OT WACATBHBIX. KpUTEepHH OTKIIOHEHWS OT MIACATBbHOCTH. Y PaBHEHUS COCTOSHUS
peampHOTO Ta3a, WX CpaBHHUTENbHAas xapakrepucTuka (ypaBHeHus Ban-gep-Baansca, Beprtmo, wurtepmunm, c
BUpHATbHEIMH KO3 duumentamu, Pemmuxa — Ksonmra, burru-bpumxmena, benennkra-Be66a-Pybuna u mp.).
CocraBmsomue yCpeJHEHHOTO B3auMOieHcTBUA. MOeH OLIeHKH MTOJTHON 3HEepruu (MeXXMOJIEKYJIIPHOTO MOTEHIHAaa)
B3auMojieiicTBusa Monekyi. Ilpuunnel koHneHcanuu. Onucanue npouecca koHaeHcanmu Ha npuMmepe CO,. IlpaBuno
npsiMonuHeliHoro auamerpa Kembrbe-Matnacca. IlonsiTue o cBepXkpuThueckux (ronaax, WX CBOWCTBaX U
BO3MOXHOCTSX IpaKkTU4YecKoro npumeHeHus. IlpuseneHnsie napaMmerpsl. YpaBHeHue BaH-nep-Baanbca, BeIpakeHHOE
4e€pe3 NPpUBCACHHLIC TapaMETPhI. 3aK0H COOTBETCTBEHHBIX COCTOSHUN. Brruncnenne TCPMOANMHAMUYCCKUX MapaMETpOB
PeaNbHOTO Ta3a MPHU IMOMOIIU YPAaBHEHUH COCTOSTHUS peajibHBIX Ta30B, MO AKCIIEPUMEHTAIbHBIM JaHHBIM. OO00IIEHHBIH
MeTon pacdera. OYrHTHBHOCT, W KodpduuueHT ¢yrutuBHOCTH. CTaHmapTHOEe cocTosHHe. MeTomel pacdera
(yrutHBHOCTH (aHANMHTHYECKUe, rpaduveckne). YpaBHEHHE H30TEPMBl pEakIMHd B Ta30BOH CMECH. 3aKOH
NEHCTBYIOIINX Macc JJIsl pealbHON CHCTeMBI. PacdeT paBHOBECHIl B pealbHOW CHCTEME C MCIIONB30BAHUEM ITOCTYIIATa
JIptonica u Panpmama o mapumanbHOW JerydecTn. CMeCH pealbHBIX Ta30B. PacdeT XMMHUYECKOTO paBHOBECHS IS
peaknuii CUHTe3a aMMHuaka W MeTaHoja. CONOCTaBICHWE pPACCYMTAHHOTO PABHOBECHOTO BEIXOZAa TIPOIYKTa C
SKCIICPUMCHTANGHBIMA JTaHHBIMA. AHAIH3 PE3yTbTATOB M BO3MOXKHOCTH TNPUMEHEHHS MPHUOMMKEHHBIX PacYeTHBIX
METOAOB K 3aJaHHBIM PCAKIIUAM B OHpe}leHéHHLIX YyCIoBUAX.

5. Ilnanupyemble pe3yabTaThl 00y4eHHs MO JMCHHMILIMHE, o0ecnednBaloOIie JOCTHXKeHHe TVIAHUPYeMbIX
Pe3yJ1bTaTOB OCBOEHHS 00pa30BaTeJbHOI MPOrpaMMbl

M3y4eHnue AMCIMIUIMHBI HAIPaBJIeHO Ha (DOPMHUPOBAHUE CIEAYIOIINX KOMITETEHIIMH:

Kon " HaMMeHOBaHHe . .

Kox u HauMeHOBaHMe MHAUKATOPOB JOCTHKEHUI KOMIIeTeHIU i
KOMIIETEeHIIMH
OIIK-2 OIIK-2.1
Cnocoben HCTIOTH30BaTh | 3HACT COBPEMEHHBIC MATEMATHIECKUE 1 (PU3UKO-XUMHUECKUE METOIBI IJIS
MaTeMaTHYECKHE, ¢usndeckue, | pemieHus 3a1a9 NpoPecCHOHANBHON AeITeTbHOCTH

¢usuko-xuMudeckne,  xumudeckue | OITK-2.2
METOABI  JJs  pPEleHus  3ajady | Bmameer W WCIONB3yeT COBPEMEHHBIE METONBI M 0a3bl TaHHBIX IS
po(eCCHOHATBHOH NeATeTPHOCTH penreHus 3a1a9 IpoecCHOHANBHON JeITeTbHOCTH
OIIK-2.3
[IpumeHsieT OCHOBHBIE SKCIEPUMEHTAJIbHBIE METOJbl HCCIEIOBAaHUS
(PU3UKO-XMMHYECKIX CBOWCTB BEHIECTB, a TAKXKE TCOPETUIECKUE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLMIUIMH K PELICHUIO NPAKTUYECKUX BOIIPOCOB
XUMUYECKOW TEXHOJIOTHH

B pesynbrate copMUpOBaHHOCTH KOMIIETCHIIMH CTYIEHT JIOJDKEH:

3HATh:TEOpETHUECKHE OCHOBBI pacueTa TEPMOJMHAMHUYECKHX IIapaMEeTpOB M XHMHYECKOTO PaBHOBECHS B
pEaJIbHBIX Ia30BbIX CUCTEMAX;

YMeTh:CaMOCTOSITEIFHO BBIOpAaTh M NPHUMEHUTh METOJ pacdeTa, ONTHMANbHBIM Ui 3aJaHHBIX YCJIOBUH;
HCIIOJIb30BaTh KOMIIbIOTEPHBIE TEXHOJIOTUY IS pacy€Ta XMMUYECKOIO PABHOBECUS B PEAJIbHOU ra30BOM CUCTEME.

Biagers: MOHATHITHO-TEPMHUHOJIOTHYSCKIM allapaToM B OOJIACTH PAaBHOBECHS T'a30BBIX PEAKIHN MPH BHICOKHX
JIaBJICHUSIX.

AHHOTALUA
padoueil nporpaMMbl AUCHHMIIMHBI
IlpukaagHas MexaHUKa

1. O6uias TpynoemMkocTh (3.€./ uac): 6/ 216.

2. MecTO THCHUILUIAHBI B CTPYKTYpPe 00pa30BaTeIbHOI MPOrpaMMbI

Juctumuimaa B1.B.01 TlpuknagHas MexaHWKa OTHOCHUTCS K BapHaTHMBHOW dacTH Onoka 1 JIMCIUTUIMHBL
(Momynm).



JucnummHa 0a3upyeTcs Ha Kypcax IMKJIOB €CTECTBCHHOHAYYHBIX U OOIICTPO(GECCUOHATIBHBIX TUCIUTUINH:
«Matematukay, «®Pusnka», «MareprualoBeieHHEe H 3alluTa OT Koppo3um», «mkeHepHas rpaduka» M SBISETCS
OCHOBOH TSI TUCITUIUTHHBL: « XUMITIECKHE PEaKTOPBD».

3. Leap u 3a1a4u U3yYeHHS] TUCIUTIIMHBI

Iesib10 OCBOCHUS NUCIUIUINHBI SBISICTCS:

- CHOCOOHOCTP M TOTOBHOCTh MCIOJB30BaTh OCHOBHBIE 3aKOHBI

€CTCCTBEHHOHAYYHBIX OUCIUIIIAH B

npodeccHOHANBHOM e TeIbHOCTH;

- TOTOBHOCTh UCIIOJIb30BaTh 3HAHHS O COBPEMEHHOW (DM3MYCCKON KapTUHE MHpA, IPOCTPAHCTBCHHO-BPEMEHHBIX
3aKOHOMEPHOCTSX, CTPOCHUH BEICCTBA JIJIs IOHUMAaHUS OKPYKAIOIIETO MUPA U SIBIICHUHA PUPOJIBI;

- COCOOHOCTH MPOBEPATh TEXHUYECKOE COCTOSTHHE, OPTraHU30BBIBATh MPO(MIAKTUYCCKHE OCMOTPHBI U TEKYIIUI
PEMOHT 000pY/IOBaHUs, TOTOBUTH 00OPYAOBAaHUE K PEMOHTY M IPUHUMATH 000PYIOBaHHE U3 PEMOHTA.

3agavyamMu npenoiaBaHus JUCIUTUTAHBI SBIISIOTCS:

- HM3y4eHHE 3aKOHOB CTAaTHMKA M MEXaHMYECKOTO JBMKEHHUS MaTepPHANbHBIX TeNl B IMPOCTPAHCTBE, OCHOB
MPOYHOCTH, KECTKOCTH M YCTOWYUBOCTH JIEMEHTOB KOHCTPYKIIHUIA;

- OCBOGHHE OOLIMX MPHUHIUIIOB MOCTPOCHHS MOJENeil M alrOPUTMOB PACcUYeTOB JJIsI UCIIOJIb30BAHUS THUIIOBBIX
M3/IEINH MAIIMHOCTPOCHUS C YUE€TOM HX TJIABHBIX KPUTEPUEB PA0OTOCIIOCOOHOCTH;

- O3HAKOMJICHHE C OCHOBHBIMH KOHCTPYKI[HOHHBIMH MaTe€pHallaMH, UX MEXaHHYECKHMMH XapaKTEePUCTHKAMH
IKCIUTYaTAlMOHHBIMU CBOWCTBAMH, METOJIAMHU TTOJTyYCHUSI 3arOTOBOK U JIeTalIeH;

- MPUMEHEHHE TOJTYUYCHHBIX 3HAHUH JUTS PEIICHHUS KOHKPETHBIX 3a71ay;

- U3YYCHHUE KOHCTPYKIIMY U MPUHITUNIOB Pa0OTHI JAeTaICH MAIIHH.

4. Conep:kanue TUCHUILIUHBI

HaunmeHnoBanue
pasnena Coaep:xkanue pazgea
JUCHUILIHHBI

Beenenue. [Ipenmer u 3amaun kypca. CoBpeMeHHbIE TEHACHIIMYA PAa3BUTHUS MAIIUHOCTPOCHUS.
T Hctopuyeckre dTambl CTaHOBICHHS Kypca. CBsA3p Kypca ¢ 00menpodeccHoHaIbHBIMH,
Tena. €CTECTBEHHOHAYYHBIMU U CIELMAIBHBIMU JUCHUIIMHAMHU. OCHOBHBIE MOHITHS U ONPEACIICHUS
Crcrema Cratuka TBepporo tema. Cucrema cxofsdmmxcsi cuil. OCHOBHBIE TOHSTHS M HCXOJHbIE

CXOJAIINXCA CUIT

MMOJIOKEHUS cTaTuku. CBS3M M HX peaknuu. Cucrema CXOJAINXCA CHIJL. PaBHOZ[efICTByIOHIaH
CXOIAIMNXCA CHIL. HpOCKL{I/Iﬂ CHJIBI Ha OCh M Ha IIOCKOCTh. PaBHOBecHe CHCTEMEBI CXOOAIMUXCA CHII.
HpOQKL{I/ISI CHJIBI HA OCh M INIOCKOCTh. PaBHOBECHE CHCTEMBI CXOOAIMMNXCA CUIIL.

IIpousBosbHas
IUIOCKasi CHUCTEMa
CHJII

[IpousBonmpHas TIOCKast cucteMa cuil. MoMeHT mapsl. [IpuBeneHrne CHCTEMBI CHIT K JAHHOMY
LEHTPY. Y CTIOBHsI paBHOBECHS TIPOU3BOJILHOMN TNIOCKOM CUCTEMBI CUJI. Y CJIOBHS PAaBHOBECHS CUCTEMBI
tei. Teopema 0 MOMEHTE paBHOAEHCTBYONIEH. PaBHOBECHE NpU HATMUWK CUJI TPEHUS.

[IpocTpancTBeHH
as cUcTeMa CHJI

IIpocTpaHcTBeHHast cuctemMa CHJI. MOMEHT CHJIBI OTHOCHUTENBHO ocu. PaBHoBecue
MIPOU3BOJIBHON IPOCTPAHCTBEHHON cucTeMbl cui. Ciydan mapaieNbHBIX CHl. LleHTp TsbxecTH
TBep0ro Tesa. CnocoObl onpe/iesieHns] KOOPAMHAT LIEHTPOB TSHKECTH TEJl.

Kunematuka Kunematuka TOukHM. TpaekTopuss TOYKH. YpaBHEHHE MABIKEHHS TOYKH. CKOpOCTh U
TOYKH YCKOpEHHE.
Kunemaruka Kunematuka TtBepmoro Ttema. IlocTymaTenbHOe, BpaliaTelbHOE U IUIOCKOMApaJUIEIbHOE

TBEPAOrO TeJa

JABWKCHUU TBEPAOTO TCJIA.

JluHaMHKa TOYKH
Y TBEPIOTO TeNa

Jduddepennnanpaple ypaBHEHUS [BIDKEHHS MaTepHalbHOW TOYKM UM TBEPAOro Tena
(moctynarensHOe ¥ BpallaTeNbHOE JABW)KEHHE), WX WHTErpHpOBaHWE. MOMEHTHI HHEpIHH
MPOCTEHIINX Tel M IUIOCKHX ¢uryp. KonmndecTBo NBIKEHHS W MOMEHT KOJHYECTBA JBHIKCHHS.
KuHeTtnueckas ¥ NOTEeHIMANbHAS SHEPrusi. 3aKOHBI COXPaHEHUSI.

OcHOBBI pacuéra
TUIOBBIX
3JIEMEHTOB
KOHCTPYKLUI

OcHOBBI ~ pacyeTa  THUNOBBIX  JJIEMEHTOB  KOHCTPYKIUMH.  [7aBHBIE — KpUTEpUU
paboTOCIIOCOOHOCTH — MPOYHOCTh, KECTKOCTh, YCTOWYHMBOCTb, T€PMETHYHOCTb, KOPPO3HOHHAS
CTOMKOCTb, M3HOCOCTOMKOCTB, TEIIOCTOMKOCTh W Jp. Cunbl BHEIIHWE W BHYTpeHHUeE. PeanbHas
KOHCTPYKIMSI M ee pacueTHas cxema. Kiaccudukamus THIOBBIX KOHCTPYKLHUH IO OOIIHOCTH
pacueTHbIX cxeM (Opyc, TOHKOCTEHHasi 000J0YKa, MacCUB) U OOIIHOCTH (YHKIIMOHAIHHOIO
HasHavyeHus (Bajbl, My(QTbl, MOAMIMIHUKKA H. T. ja). HanpspkeHHO-1e(hOpMHUPOBAaHHOE COCTOSHHE.
Meroj ceuenuii. Buyrpennue cuioble daktopsl. Jedopmanun. HanpsoxeHus.

Pactsxenne-
cKaTHue

Pactsoxenne. BryTpennue cunoBsle ¢(aktopel. Hampsoxenusa. Jledopmarpm. 3axon I'yka.
Pacuersr Ha TMPOYHOCTH M KeCTKOCTh. OCHOBHBIE THIBI 334ad TPH pacTsHkeHuH. CTaTH4ecKu-
HEOIIpeeIMMBIE 3a7lauyil ¥ METOMBI NX pemieHnii. TeMnepaTypHbie HanpsokeHus. ONBITHOE H3yUeHHE
cBolictB MarepuainoB. Koaddurment 3anaca npounoctu. BeiOop JonmyckaeMbIX HanpspKEHUH.

TI'eomerpuueckue
XapaKTEPUCTHKH
CeYEeHUI

l'eomerpuueckue xapakTepucTHKM cedeHui. CraTudeckuil MOMEHT ceueHus. MOMEHTHI
MHEPLMH CeYeHUs. 3aBUCUMOCTbh MEXJIY MOMEHTaMH MHEPLUUH OTHOCHUTEJBHO MapalieNIbHbIX OCeil.
MOMEHTBl WHEPIUM MPOCTHIX CEYCHWH, MOMEHTHI WHEPIUH CIIOKHBIX ¢uryp. [nmaBHble ocu u
[JIaBHBIE MOMEHTBI HHEPLIMH.

CaBur, Kpy4eHue

CnoBur u xpyuenue. Yucteiii casur. [IpakTudeckue pacuersl Ha ciaBur. Kpydenue.
[MocTpoenue smiop kpyTsamux MomenToB. Hanpsoxenust. ledopmarun u nepemenienus. [loctpoenue
SMIOp YIJIOB MOBOPOTAa MOMEPEYHBIX cedeHuil. PacueTsl Ha XKeCTKOCTb, IPOYHOCTh. PalnoHandbHbIE
(hOpMBI ONIEPEYHBIX CEUYCHUN TPU KPYUSHHUH.

W3run6

W3rn6. O6mue nousTHs. BHyTpeHHHE CHIOBBIE (haKTOPHI. 3aBUCHMOCTD MKy M3THOAIOIINM




MOMEHTOM, TIONICPEYHOM CUIION W MHTEHCHUBHOCTBIO paclpelieiecHHON Harpy3ku. [locTpoenue 3mop
U3ru0aroMX MOMEHTOB M MOTNEpeyHbIX cil. Hamnpsbkenus. PacdeTsl Ha MPOYHOCTh M KECTKOCTE.
PanmonansHbIe GOPMBI TIOTIEPEYHBIX CEUSHUN OAITOK.

CroxHO€e
COINPOTHUBIICHHE

CnoxHoe conporusineHue. HanpspkeHHO-IeOpMUPOBaHHOE COCTOSHHE W THIIOTE3BI
npounoctd. Kocoit m3ru6. M3rub c¢ kpydeHuem. BHeneHTpeHHOE pacTsbkeHHEe — ckaTwe. Pacuer
TOHKOCTCHHBIX COCYZIOB.

VYcranmocTHas
MPOYHOCTH
MaTepHAaJIOB

VYcranocTHast MPOYHOCTH MaTepuanoB. L{uknmdeckne HanpsDKEHUA. XapaKTePUCTHKA [IUKIIOB.
Kpusast ycramoctn npu cuMmMeTpudHoM mukie. [Ipenen BerHOCTHBOCTH. DaKTOPHI, BIUSIONINE HA
npeznen BeiHOCIMBOCTH. OmnpenencHue Ko3(Q(UINEHTOB 3amaca MPOYHOCTH IIPU CHUMMETPUYHOM H
AaCHMMETPUYHOM [UKJIAX HaNpsDKCHWH. BBIHOCIMBOCTE NpH COBMECTHOM JIEWCTBHM H3rnba
KpY4eHHSI.

Y CcTOMYMBOCTE
CXKaTBIX
CTEp)KHEH

YCTOWYHMBOCTh CKATBIX CTEPXKHEH. YCTOWYMBBIE WM HEYyCTOWYMBBIE ()OPMBI PaBHOBECHSL.
dopmyna Diinepa Ui KpUTHUECKOW cuibl. BiusHue crnocoba 3akperuieHuss KOHIOB CTEpXKHS Ha
KpuTuueckyto cuiy. Ilpenensl npumeHuMocty Gopmyisl Diniepa. YcrodnBocTs Tpyd U 000J104eK
IIpY HApY>KHOM JIaBICHHMU.

OCHOBEI
MPOEKTUPOBAHHUS
u pacuéra
JIeTaner MallnH

OCHOBBI TPOCKTUPOBAHUSA U pacueTa JeTaneit mammH. OOIpe CBEICHUS O JCTANIX M y3Jax
MaIlliH ¥ OCHOBHBIC TPeOOBaHUS K HUM. [IpOYHOCTHAs HANEKHOCTH JETalNei MaliuH (METOJBI
oneHkHn). M3HococToWkocTh  aeranedt MammH. JKecTkocTh  jgeranedt  MammH.  Cragum
KOHCTPYHPOBAHHS MAamIiH. MalIMHOCTPOUTEIbHBIE MaTepHaIbl. TOYHOCTh W3TOTOBICHUS IETalCH.
[IpuBon TexHONOrMYECKO MauHbL. IlepegaToyHOe OTHOLIEHHE.

CaapHble
COEIMHCHUS

CBaprIe COCINMHCHUA. CBapHLIC COCIMHCHMUA. HpOGKTI/IpOBaHI/IC H pacucT COGZ[I/IHGHI/Iﬁ npu
NOCTOAHHBIX HArpy3Kax. Buamr COGﬂHHeHHﬁ. Tuner mBoB. Pacduer COGZ[I/IHGHI/II\/’I npu NIEPEMCHHBIX
Harpyskax. HaﬂHBIe, KJICCBBIC, 3aKJICIIOYHBIC COCAMHCHUA.

Pe3n6oBEIE
COEIMHEHUS

Pe3pboBrie coequHenms. O6mue cBenenns. OcoOeHHOCTH pabOTHl Pe3bOOBHIX COSTUHCHHN.
Bunel pa3pymiennii 1 OCHOBHBIE pacueTHbIe cirydan. OcoOEHHOCTH pacdeTa pe3b0OBBIX COCTMHCHUH.
IInmonounsie coequnenus. l1InuneBrie coenuHenus. Pacyer coenuHeHui.

3ybOuaTbie
nepeaaun

3y0uarsie nepenaun. OOmue cBenenns. KuHemarnka 3y0uaThsix nepenayd. JJIeMEHTHI TEOPHU
3allelIeHUs. Iepead. OBOJIBBEHTHOE 3alleluleHHe. ['eoMeTpuueckuii pacueT KOCO3yObIX H
HIEBPOHHBIX Kojec. OCOOEHHOCTH IeOMETPUM KOHMYECKHX KoJec. YCHIMA B 3allCIVICHHM, Pacuer
Harpy3kd. Bunpl moBpexneHuil nepenad. Pacuer 3yObeB Ha mpoyHOCTh npu u3rube. Pacuer Ha
KOHTAKTHYIO NPOYHOCTH NMpH u3rude. Pacuer Ha KOHTAKTHYIO IMPOYHOCTh aKTHBHBIX NMOBEPXHOCTEH
3yOpeB. MaTepuaisl, TepMooOpabOTKa M TOIIyCKaeMble HANPSDKEHNUS YIS 3y0UaThIX KOJIec.

UepBsiuHble
nepenadn

UYepssunble nepenadn. O6mue cBenenus. ['eomerpudeckuii pacuer nepenadn. Kunemaruka u
KITJI nepemaun. Pacuer Ha mNpOYHOCTh UEpBAYHBIX IHepenad. MarTepuanbl, JOIMYCKaeMble
HaNpsDKeHUS] M KOHCTPYKIMHK AeTalel nepejadn.

Pemennrnie
nepegayn

Pemennble mepemaun. PeMHM W IDIKUBBL. YCHIMSA W HampshkeHHs B peMmHe. KuHemaTwka n
reomeTpus nepenad. Tsrosas cnoco6HocTs KI1/I mepenau. Pacder u npoekTHpoBaHKe Mepeaad.

IlenHbie
nepegayn

HCHHHG nepegavu. HCHI/I " 3BE3J0YKH. Kunemartnka n 6BICTpOXO,I[HOCTB nepeaay. Veunus B
repeagayc. Pacuer ICMIHBIX NTepeaay. OcobeHHOCTH KOHCTPYUPOBAHUSA M SKCIUTyaTalluu Niepeaay.

Baner u ocn

Banst u ocu. O6me cBeneHus. KOHCTpYKIMKM U MaTepHaibl BalloB U oceil. Pacder mpsMbIix
BAJIOB Ha ITPOYHOCTD, JKECTKOCTh U KOJIeOaHusI.

TTommunHuku

Hoamwmnuuku. IlogmmunHuku cKoJdbXeHus. KoHCTpykuuu, marepuaiibl, cMaszka. Buuabl
nopexxaenuid. Pacuer. IMommunauku kadenws. Kimaccuduramnus. Kouctpykimn. Teoperuueckue
OCHOBHI pacuera. [IpuuuHsl BeIxoaa u3 ctpos. I[logbop MOAMIMIHUKOB M ONpeAeNeHne UX pecypcea.
YcTaHOBKa, CMa3Ka, YIJIOTHEHUE.

My

Mydter. Obmue cBemenus. Kmaccudukarnusa. OcHoBHble Tumbl. [lombop M mpoBepoOUHBIN
pacuer.

OCHOBBEI
KOHCTPYHpPOBa-
HHS

OcHOBBI KOHCTpyHpoOBaHMA. JleTamn kopmycoB. YIuloTHeHHs. CMa304Hble MaTepHalbl U
ycrpoiictBa. CTaguu KOHCTpyHpOoBaHUs U pacdera. OCHOBHI B3anMo3aMeHsieMocT. Enqnnas cucrema
JIOITyCKOB M TOCAAOK. Psmbl mpeamouTHTenbHbIX 4ucend. [lomycku pa3mepoB. EnwHuma momyckos
kBanuteToB. [Tocanku. Beidop nocagok. O0o3HaueHnst Ha yeprekax. Jomyckn TOYHOCTH (HPOPMBI U
PpAacIoIoKeHHs] TOBEPXHOCTEH THIIOBBIX AETallel: BaJoB, 3yOUaThIX M YEPBSYHBIX KOJIEC, KPBIIIEK,
TIOJIIIMITHIKOB, cTakaHoB. LllepoxoBaTocTh MOBEpXHOCTH, MapaMeTpsl. O0O3HAUEHHE HA YEpTEkax.
OdopmiieHre KOHCTPYKTOPCKHX JIOKYMEHTOB IIpOEKTa (TEKCTOBBIX, COOPOYHBIX W paboumx
yepTexel, cierdukarmii). MexaHnueckue nporecchl B XMMHUYECKOH TEXHOJIOTHH.

5. TIlaanupyemble pe3yabTaThl 00yYeHHUs 10 TUCHHUILINHE, 00eCIeYuBaIOIINe JOCTHKEHNE TIAHUPYEMbBIX
Pe3yabTaToB 0CBOEHHSI 00Pa30BaTEIbHOI MPOrpaMMbl

W3ydenune qUCIMIUIMHBI HAIPaBJIEHO Ha (POPMUpPOBAHHE CIEAYIOIINX KOMIETECHITHNA:

Koa u HauMeHoOBaHHE KOMIIETEHIUH

Kox u HauMeHOBaHHMEe HWHAUKATOPOB JAOCTHKEHUH
KOMIIEeTEeHI M




MK-1 MK-1.2

CnocobeH ocywIecTBISATh KOHTpPOJb cobmroneHust | CriocoOeH MpoBepsITh TEXHUUECKOE COCTOSIHUE, TPOBOIUTH
TEXHOJOTMYECKUX  IapaMeTpoB B  Ipeneiax, | mpouiakTHdeckue  OCMOTPBI M O0CIy)XHMBaHUE
YTBEP)KACHHBIX TEXHOJOTMYECKUM DErjaMeHTOM, | 000pyqoBaHusl, BKIOYAs IIOJrOTOBKY K pEMOHTaM
MPUHUMATh MepHl MO ycTpaHeHmio mpuuuH, | [TK-1.4

BBI3BIBAIOINX OTKJIOHCHHUE oT HOpM | Croco0eH aHaJIM3UPOBATh TEXHUYECKYIO JOKYMCHTALUIO,
TEXHOJOTMYECKOTO  perjlaMeHTa, 00eCHedMBaTh | MPOBOJUTH OCHOBHBIE HHXKEHEPHBIC pacueThl IS T0a00pa
HOATOTOBKY TEXHOJOIMYECKOTO O00OpYAOBaHMSA K | 00OPYHOBaHHS B COOTBETCTBHM C TEXHOJOTHYCCKUMHE
MIPOBEPKE U PEMOHTY peraaMeHTaMy M MacIiiTaboM IIPOM3BOJICTBA

3HaThb:

OCHOBOIIOJIATAIOIIKE MOHATUS U METOJbI CTATUKH, KHHEMATHKH, PACYCTOB HA MPOYHOCTh U KECTKOCTh YIPYTHUX TEJ,
MOPSIOK pacueTa JAeTanell 00O0pyNOBaHUS XUMHUYCCKOW IPOMBINUICHHOCTH, CUCTEMBI M METOJABI pacueTa THUIIOBBIX
JIeTajeii U y3II0B MAIIWH, JcTaneli 000pyJOBaHUS XUMHUUCCKOW MPOMBIILICHHOCTH; THIIOBBIC ACTANIH U Y3JIbI MAIIIUH,
JieTaay 000pyIOBAHUS XUMHUCCKOW MPOMBIIIIJICHHOCTH.

YMmerh:

BBITIOJTHATH PacueThl Ha MPOYHOCTH, JKECTKOCTh M JONTOBEYHOCTH Y3JIOB M JIETajlell XHMHIECKOTO 000pyIOBaHUS IPH
MPOCTBIX BUAAX HATPY)KEHHs, a TAaKKe INPOCTEHIINEC KHHEMAaTHYECKHE PAacyeThl IBIKYIIUXCS AIEMEHTOB 3TOTO
000pyIOBaHUS; MCIIONB30BATh METOABI pacueTa JeTajed M Y3JI0B MAaIllMH XUMHYECKOW MPOMBIIICHHOCTH; IPOBEPSTH
TEXHUYECKOE COCTOSIHHE, OPTaHU30BBIBATH MPO(IIIAKTHIECKHAE OCMOTPHI U TEKYIIUH PEMOHT 000pYIOBAHHUS.

Baagern:

METOJZ[AMHU TPOBEPOYHBIX PACUYCTOB OTACIBHBIX Y3J0B M JETalCH XUMHUYCCKOTO OOOPYHOBaHHS, METOJAMH pacueTa
JieTaJieil ¥ y3JI0B C Y4eTOM HeO0OXOJMMBIX MaTepHaloOB; HaBbIKAMH IOJrOTOBKH OOOPYAOBAaHUS K PEMOHTY W IpuéMa
000pyI0BaHUS U3 PEMOHTA.

AHHOTAILIUSA
pa6oyeii mporpaMMsbl TUCHUTIIHHBI
MaTtepuajioBeieHe U 3aIMTA OT KOPPO3UHUHH

1. O6uias TpynoemMkocTh (3.¢./ 1ac): 3/108.

2. MecTO AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucnummnaa b1.B.02 «MartepuanoBeaeHre U 3alIdTa OT KOPPO3UW» OTHOCHUTCS K BapHaTUBHOU dacTh Ojoka 1
Juctuniuael (Moxynn).

JucnuiuimHa 0a3upyercst Ha pe3ysbTaTaX M3y4eHHs JUCLUILIMH eCTECTBEHHOHAYYHOI'0 U IMPO(eCcCHOHAIBHOTO
IUKJIOB: MaTeMaTHKH, (QU3MKH, OOIIed M HEOPraHWYeCKOW XWMHHU, OPraHMYEeCKOW XHWMHH, (PU3HYEeCKOW XUMMHHU;
KpHCTauiorpaduu, NpUKIagHOH MEXaHUKH, O0IIEH XUMHUYECKOI TEXHOIOTHH;

3. Heap u 321244 U3yYeHHS JUCHUTIIMHBI

Ilenvro Oucyunnunvr sBrseTcss (OPMHPOBAHHE y CTYACHTOB KOMIIETEHIIMH, CBSI3aHHBIX C TOTOBHOCTBIO
UCIIOJIb30BaTh 3HAHHE CBOMCTB XUMHUYECKHX AJIEMEHTOB, COSAMHEHUH M MaTEpUAJIOB Ha UX OCHOBE JUIs PEICHUs 3a1a4
npodeccHoHaNBHOH eATeTbHOCTHHCIIOCOOHOCThIO 0OOCHOBBIBATh M MIPHHUMATh TEXHUYECKHE PELICHUs TMPH BHIOOpE
TEXHOJIOTHYECKUX OINepaluii B XoJe pPa3pabOTKH TEXHOJIOTHYECKHX IPOLECCOB, YYHUTHIBATH SKOJOTHYECKHE
HOCTEACTBHS MPUMEHEHNSI KOHKPETHBIX TEXHOIOTHI U TEXHUYECKUX CPEJCTB

3aoauu oucyuniunwl:

- JIaTh OCHOBHBIC CBEACHHS 10 BaXHEHIINM KOHCTPYKIHOHHBIM M (YHKIMOHAJIBGHBIM MaTepuajlaM, MX COCTaBaMm,
CBOMCTBaM croco6am 00paboTKH.

- 03HAaKOMHUTH C HEKOTOPBIMU METO/IaMH HCCIEI0BAaHU MaTEPUANIOB U OTIPEICIICHHUS UX CBOIICTB

- packpbiTh (UIUKO-XUMHUYECKYIO CYIIHOCTh B3aMMOJICUCTBUS OCHOBHBIX KOHCTPYKIMOHHBIX MaTepualioB ¢
OKpY’KaloIiel cpeoi, 03HaKOMHUTh C TEOPETUIECKHMMH OCHOBAMH KOPPO3MH U 3aLIUTHI METAJUIOB (CIUIABOB), IIPUBUTH
HaBBIKM aHAJIN3a, UCCIICAOBAHU, IPOrHO3UPOBAHNS KOPPO3HOHHBIX MPOLIECCOB U pa3pabOTKU MEPONPHUATHI 110 3aIIUTe
METAJUIOKOHCTPYKIMH OT KOPPO3UH.

- (hopMupoBaHHE y OOYUYaIOIIMXCS CHCTEMBI 3HaHWI MO O0OOCHOBAaHHMIO M BBIOOPY KOHCTPYKIHOHHBIX MaTe€pHalioOB U
3alIUTe UX OT KOPPO3UH B KOHKPETHBIX YCIOBHSX.

4. ConepkaHue IUCIHHATLIHHBI

Ha3panme pa3geaa

Ne — Copnep:xanue pa3aeia

1 BBenenune. Ponp MaTtepuasa M €ro XapakTepUCTHK B OOECHEYEHHH HOPMaJbHOU
JKcITyatanuu  u3fienuid. OCHOBHBIE TOHATHS O MEXaHHYECKHX, (U3HIECKUX,
XUMHNYCCKUX, TCXHOJIOTHYCCKHUX u 00 OKCILTYaTallMOHHBIX  XapaKTEPUCTUKAX

Beenenue. OO0mme
CBEJICHUS O CTPOCHUH
METAJIJIOB

MaTepuaJoB M METoJaxX WX ompejeleHus. Mukpo- u MakpoaHanus. dpakrorpadus.
ITonsiTHe ©  (QU3MYECKHMX  METOAAaX  HWCCIENOBAaHWS  METAIOB M CIUIABOB
(pPEHTreHOCTPYKTYpHBIM aHalu3, AWJIATOMETpUYECKHi aHanmu3 u np.).Kmaccudukanms
marepuanoB. OmpeneneHue TepPMUHA «KOPPO3HSI METAJUIOB». ACMEKTHl 3HAYUMOCTH
KOPPO3HH U 3aIIUTHI METAJUIOB. 3aJjauu U CTPYKTypa Kypca.




Crpoenue
METAJUTMIECKUX
CIUIaBOB u ux
CBOMCTBa

ATOMHO- KpUCTAIIJIMYECKOE CTPOCHUE METAIIOB, AU (HY3NOHHBIE POLIECCHl B METAJLIE,
(opMHpOBaHHE CTPYKTYPbl METAUIOB M CIUIABOB NPH KpHCTaUIM3alMu. BimsHue
HarpeBa Ha CTPYKTYpy M CBOWCTBa aedopMHpOBaHHOTO MeTamna. CTpOeHHE CIIaBOB.
®da3pl U CTPYKTypHbIE cocTaBisomue. Kputuueckue To4ykd. THIIOBBIE AUArpaMMbl
cocrosHusl. Da30BbBI aHAIW3 CIUIAaBOB: MPABWIO KOHIEHTpPALUMil M  OTPE3KOB.
IIpornosupoBanue cBoicTB cmaBoB: npasuio KypnakoBa u bousapa. Jluarpamma
COCTOSIHHUS (OKEJIC30-IIEMEHTHTY.

OCHOBHEBIE
KOHCTPYKIIUOHHBIE
MaTepHUaIbI

Cramu: knaccudukanus U MapKUPOBKA. YTIEPOAWCTHIC CTalIH. JlermpoBaHHbBIE CTalH.
KoncTpykumonnsie gyryHsl. CnenuanbHBIE CTalM M CIUIABBI HA JKEIC30HUKEIEBOH M
HUKeJIeBOM OcHOBe. lIBeTHbIe KOHCTPYKLIMOHHBIE MeTayulbl M cruiaBbl. CrenuaibHbIe
LBETHBIC CILIABHI.

Ocnogvt  nopowkogoit  memannypeuu.  CrnocoObl  TONYy4YEHUS  MOPOIIKOB.
KoHCTpyKIIMOHHBIE, HWHCTPYMEHTAJbHBIC IOPOIIKOBBIE MaTepuajbl, Marepuajbl CO
crienualbHbIMU cBoWcTBaMu. O0NacTH IPUMEHEHHsI MOPOIIKOBBIX MAaTEPHAJIOB.

Tepmuueckas U
XUMHKO-TEPMHAYECKas
00paboTKka MeTayIoB
U CIIJIaBOB

Teopust Tepmuyeckoit o0paboTku cramu. OTXKHUT, HOpPMaNW3alMs, 3aKajka, OTITYCK.
Texnomormst TepMmdecKkod o00paboTku. PexuMmHBIE TapamMeTpsl  TepMHUYECKOit
obpaborku. Tepmmyeckas o00paboTka [BETHBIX CIUIABOB. XHMHKO-TEPMHUCCKAS
00paboTKa cTaxel 1 CIUIaBoB.

Hemerammmaeckne wu

O6mue CBEICHUSA 0 HEMETAVIMYEeCKUX MaTepuajax. leumepuble Mmamepuasibl.

KOMITO3HITIOHHBIE ITnacmmaccol, ux cocmagvl, ceoiicmea. Pesunogvie mamepanvi. Heopzanuueckue

MaTepuabl mamepuanvl. Komnozuyuonunsvie mamepuansi. VICTONb30BaHUS HEMETALIHIECKUX
MaTEpHaJIOB B XUMHIECKUX TEXHOJIOTHSX.

OcCHOBBI teopun | Kiaccupukanuss Koppo3moHHbIX npoueccoB. OleHKa CKOPOCTH  KOPpO3UHU.

KOPpPO3HH METAJLIOB

KauecTBeHHble W KONMYECTBEHHBIE TOKa3aTeqn Koppo3uu. OIlieHKa KOPPO3UOHHOU
CTOMKOCTH MeTayuioB M cIiaBoB. CTaHmapTu3aiys B 00JIACTH KOPPO3MM U 3aIUTHI
MeTayuoB. Exunas cuctema 3amutel ot kopposuu u ctaperus (EC3KC)

Xumuuyeckasd Koppo3uss. TepMoauHaMHMKa U KHHETHKAa TIa30BOH KOpPPO3UHU
MexaHU3M OKHCJIEHHS M 3aKOHBI POCTa OKCHUIHBIX IUIEHOK. 3alIUTHBIC CBOMCTBa
MIEHOK. YCJOBHE CIUIOIIHOCTH IIJIEHOK Ha MeTamnax. JKapocToMKocTs u
JKApPOIMPOYHOCTh METAINIOB U cIaBoB. Kopposus B HednekTponuTax. BrnusHue
BHYTPEHHHUX M BHEIIHUX (PAKTOPOB HA CKOPOCTh XUMHUIECKOI KOPPO3HH.
DileKTpoxuMHuYeckasi Kopposus. IIpomeccsl, mpoTekamolue Ha TPaHULE MeTall —
IEKTPOINT. DJIEKTPOIHBIE IOTCHIMANbl METAJUIOB M WX u3MepeHue. OOpatmmoe
B3aUMOJCHCTBHE: TOK OOMEHa, PAaBHOBECHBIH O3JEKTPOAHBIN IMOTEHNHUAJN, ypaBHEHHE
Hepucra. Heobpatumoe B3amMonelicTBie. HepaBHOBECHBIN 3JIEKTPOIHBIM MOTEHIIHA.
Conpspk€HHBIE peaknuH. DJIEeKTPOXMMMYEcKas KOppO3Ms, KaK HEpaBHOBECHBIH Ipoliecc
AHOJTHOTO PacTBOPEHMUS MeTaJlla M KaTOHOTO BOCCTAHOBJIEHUS OKHcnuTens. Koppo3noHHBIH
(cTartoHapHBIN) MOTEHIHAIL.

TepmMonuHaMuKka 3J1eKTPOXMMHUYeCKOH Koppo3uu. KuHeTHKa 3JIeKTPOXMMHYIECKOH
koppo3ur. CTaguifHOCTh 3JIEKTPOAHBIX TPOLIECCOB. BimsHHME MOTEeHIMana Ha CKOPOCTh
JNIEKTPOIHBIX MPOLECCOB. SIBIEHME TNONSAPU3ALUM M TOJSIPU3ALMOHHBIE  KPUBBIE.
Oco0eHHOCTH IEKTPOXUMHUIECKON KOPPO3HHL.

Huarpamma kxoppo3un. Kontpomupyrommii  ¢akrop. Kartomwele mpormeccsl mpu
AEKTPOXUMUYECKOI Koppo3un. KaToaHele mpoueccs! MpU BOCCTAHOBIEHUH KUCIOpPOJa
U MOHOB.

Kopposust metanios B

AtmocdepHast koppo3ust. MexaHmm atMocdepHOi KOppo3HH, KOHTPOIIMPYIOIHE (HaKTOpBI.
®azoBble M aJCOPOIMOHHBIE CJIOM Biard. BrmsHue 3arpsi3HeHMi arMocgepsl, BIKHOCTH U

IIPUPOIHBIX U | Temrieparypbl Ha CKOPOCTb arMOC(HEPHOI KOPPO3HHL.
IIPOMBIIIIEHHBIX ITouBeHHast KOPPO3Ks METAILIOB. MOpPCKast KOPPO3UsI METAILIOB.
YCIIOBUSX Hexkotopsle citydan razoBoii KOppo3uu: 00€3yINepoKHBAHUE CTaJIM, BOJOPOAHAs KOPPO3Hs,
KapOOHUIIbHAs! KOPPO3Usl, CEPHUCTAst KOPPO3Hsl, KOPPO3Hsl B CPEJIE XJI0PA U XJIOPUCTOTO BOJIOPO/L.
IIpumeHeHnEe KOPPO3MOHHOCTOMKUX KOHCTPYKIIMOHHBIX MaTEpUANIOB.
3amuTa OT KOPPO3MH H3MEHEHHEM COCTaBa Cpelibl: yJaJeHHE arpecCUBHOIO
KOMIIOHEHTa (COo3JaHMe 3allMTHBIX aTMocdep) M BBEACHHE 3aMeInTeNei
KOppo3uu. MexaHu3M JAedcTBUS  MHTHOMTOPOB. AHOJIHBIE W  KaTOJHBIC
nHrubutopsl. CMellaHHble HWHTUOUTOpHL. JleTydune WMHTHOMTOPBL. YCIOBUS U
00yacTu NpuMeHEeHUs] HHIMOUTOPOB KOPPO3UH.
Metonst 3aILUTBI
N 3amura 0T KOpPpo3uM NOKpbITHAMH. HeMmeramnuueckue  MOKpHITUA
METaJLIOKOHCTPYKLIUH
OT KODDO3UIL OpPraHUYECKOro u HEOPraHU4eCcKoro NIPOUCXOKICHUS. KoncepBanus
PP METAJUNINYEeCKUX  HM37edauil.  Metaumdeckne  mokpeiTusa.  Knaccmdukarmus

METAJUINYECKUX TOKPBITHI IO MEXaHW3MYy 3aIlUTHOTO JAeiicTBHSA (aHOAHBIE U
KaTOAHBIC) W 10 METOJAaM MX HaHECeHHWs (TalbBaHHUYECKHE, TepMoau(py3noOHHBIE,
ropsiaue,  METAIIM3allMOHHBIE,  IJIaKupoBaHHBIE). OO6macTh  NpUMEHEHHUSA
METAJUINYECKUX  HOKPBITHH, WX KOPPO3MOHHAs CTOWKOCTP W  3aIlUTHAs
criocoOHOCTh. [lOKpBITHS, TONydaeMble XHUMHYECKOW M DIIEKTPOXHUMHUYECKOM




00paboTKOW MeTauIMYecKOH IOBEpXHOCTH (OKCHMIMpOBaHME, (ochaTUpOBaHUE,
HUKEJIMPOBAHUE U AP.).

DJIeKTPpOXHMHYECKAas 3alMuTa OT Koppo3uu. KaromHas uM NpPOTEKTOpHAS
3aIuTa. AHomHas 3amuTa (Kucmoponnast 3aIlNTa). [MpumeHnenue
JIEKTPOXUMHUYECKON 3alIHTEHI.

PanunonajabHoe KOHCTPYHpOBaHMe. Komuieke IPOTUBOKOPPO3HOHHBIX
MepoIpusATHii, Kak Hamboiee 3¢(ekTHBHBIN W HAAEXKHBIM CHOCOO 3amIUTH OT
KOppO3UH.

OcHOBHBIE MOAX0AbI K BHIOOPY KOHCTPYKIHMOHHBIX MATE€PHAJOB U METOJ0B HX
3alUTHI OT KOPPO3MH B YCIOBHAX XHMHYECKHX MPOU3BOJCTB.

KJ'IaCCI/I(l)I/IKaIII/Iﬂ, oejau, XapakKTEepUCTHUKAa METOAOB HUCIIBITAHUA W KOHTPOJIA
MCTAJNIMYCCKUX MaATCpUaJIOB U KOPPO3HMOHHBIX IPOLECCCOB. Ha6opaT0pHLIe

Mertoapt

Hccne)jJOBaHnﬂ METOJBI: JJIEKTPOXMMHUYECKHEe (METOJ MOJSPU3ALMOHHBIX KPHUBBIX, METO]

- ’ 4 | TOAPH3ALHOHHOTO COIPOTUBJICHUS, MOTEHIIMOMETPUIECKUM MeToxn),

COHTDONISE AHATUTHYCCKHUE (XuMu9ecKue u (HU3UKO-XUMUIECKIE METOJIBI),
9 p MeTamorpapudecKui, rpaBUMETPUYECKHUIA, BOJIFOMOMETPUYECKHUH,

METANTHIECKUX N

MATEDHALIOR 4 | PATHOMCTDPHICCKHH; METO/BI HCCIENOBAHNA COCTABA M COCTOSHUA MOBEPXHOCTH.

o IC))SI/IOHHBIX MeTtonpl HWCHBITAaHHS KOPPO3HMOHHOW CTOMKOCTH U 3amUTHOH cHOCOOHOCTH

an;IL)Ieccos raJbBaHUYIECKHUX MOKPBHITUH. MeTOoabl KOHTPOJIS KOPPO3ZHOHHOTO COCTOSIHUS MAaIluH

1 anmnapaToB B MPOMBIIIIEHHOCTH. KOppO3MOHHBIN MOHUTOPHHT.

5. Ilnanupyemble pe3yabTaThl 00y4eHHs MO JMCHUILIMHE, o0eclednBaloUIe AOCTHKEHHE MIJIAHUPYeMBbIX
Pe3yJ1bTaTOB OCBOEHHS 00pa30BaTeJbHOI MPOrpaMMbI

W3y4yeHnue AMCIMIUIMHBI HAIPaBJIeHO Ha (DOPMHUPOBAHUE CIIEAYIOIINX KOMITETEHIIMH:

Kon u HauMeHOBaHHE WHIAMKATOPOB JOCTH KEHUIl
KOMIIeTeHIM i

IK-2 IK-2.2

CrocobeH mnpuHHMaTh TexHHYeckue pemeHns | CmocobeH O0OCHOBBIBaTh M IMPHHAMATh TEXHUYECKUE
pu pa3paboTKe TEXHOJIOTHIECKUX MPOIIECCOB, X | PEIICHHsS IPH BEIOOpPE TEXHOJOTHMYECKUX OMEpaluid B XOne
MIPOBEICHUS B paMKaX PETrJIAaMEHTOB, BBISBIATH M | pa3paOOTKA TEXHOJOTHYSCKHUX IPOIECCOB, YUIHUTHIBATH
YCTpaHITh OTKJIOHCHHWS, BHIOMPATh TEXHUYECKUE | DKOJIOTHYECKHE TOCICACTBHA NPUMCHEHUS KOHKPETHBIX
CpencTBa Uil M3MepeHHs 0a30BBIX MapaMETPOB | TEXHOJOTHH M TEXHHYECKHUX CPE/ICTB.

TEXIpollecca, CbIpbsA, MPOAYKIMH C YYETOM
9KOJIOTUYECKUX aCTIEKTOB.

K-5 K-5.3

Croco0OeH OCyIIeCTBIATh MpoBeaeHne padoT 1o | [0TOB  mcmomp30BaTh 3HAHWE  CBOWMCTB — XMMHYECKHX
00paboTke W aHaNM3y HAYYHO-TEXHHYECKOH | 2JIEMEHTOB, COCIMHCHUH M MaTepHaJOoB Ha WX OCHOBE IS
uHpOpPMAIUd W PE3yJbTaTOB HCCJICIOBAHUM, | peIIeHHs 3a1a4 IPOPECCHOHANTBHOM ACITEIbHOCTH
BBIMIOJIHATh ~ JKCIIEPUMEHTHI W O(QOPMIISATH
pe3ynbTaThl  HWCCAeOBaHWH W pa3paboToK,
TOTOBHOCTh OCYILIECTBIISTh MOATOTOBKY
JIOKYMEHTAallu1, NPOEKTOB IJIAHOB M MPOTPaMm
MIPOBEICHUS OTACIBHBIX 3TAallOB padoT

KO)I U HAMMCHOBAHHUE KOMIICTCHIIUUA

B pesynbrate copMUpOBAaHHOCTH KOMIIETCHIIMH CTY ICHT JIOJDKEH:

3namsb: OCHOBHBIE XapaKTepHbIE CBOHCTBA COCJWHEHWH M MaTepHajoB; INPOIECCHl (OPMHUPOBAHMSA CTPYKTYpPHI U3
JKUJKOTO COCTOSIHMSA, (Da3oBble ¥ CTPYKTYpHBIE TIPEBpAIIEHHs, OCHOBBI aHaNM3a JuarpaMM COCTOSIHHUS
JIBYXKOMITOHEHTHBIX CHCTEM; (DU3UKO-XUMHUYECKYIO CYIIHOCTb SIBJICHUH, MIPOUCXOMSIINX B MaTepuaax B YCIOBHUIX X
MIPOM3BOJICTBA U AKCIUTyaTaIlNH; CIIOCOOBI TONYYeHUs XapaKTePHUCTHK MAaTEPHUAJIOB 3a/[aHHOTO YPOBHS; OCHOBHI BEIOOpA
MaTepHajioB, CTOMKHX TNPH 3aJaHHBIX YCIOBHAX HKCIUTyaTaIlMH; KOHIEHIIHMIO KOMIUIEKCHOTO O0ECHeueHMs 3aIuThI
MaTepHaJIOB OT KOPPO3HH, METOIBI KOHTPOJII KOPPO3UH METAITIOKOHCTPYKIIUH.

Ymems: mpuMeHATh 3HaHUS W WHPOPMALMIO O CBOMCTBAX MAaTEpHANOB UI pEIIeHHS NPOQEeCCHOHANBHBIX 3a1ad;
Kiaccu(UIMPOBaTh KOHCTPYKIMOHHBIE M (YHKUIMOHAJIbHBIE MaTepualibl MO WX O0O0O03HAYEHMIO; YyCTaHABJINMBATh
KOPPO3HOHHBIE U IPyTHe CBOICTBA CTallell IO UX COCTaBY; PACCUMTBHIBATH OCHOBHBIE XapaKTEPUCTUKU KOPPO3HOHHOTO
mpolecca ONpeAensaTh BUABI KOPPO3UM; C Y4ETOM XapakTepa KOPPO3HOHHOIO BO3JIEHCTBHSA OKpYKalIeH Ccpenbl
000CHOBaHHO BBIOMPATh KOHCTPYKIIMOHHBIE MAaTEPHAJIbI, 3aIINTHBIE TIOKPLITUS M APYTHE IPHEMBI 1 METO/bI 3alUTHI OT
IIPEKICBPEMEHHOIO pa3pyLICHUS.




Bnadems: HaBblkaMy aHaNn3a CTPYKTYphl M (Aa30BOro cocraBa METAUIOB M CIUIABOB; METOJMKAMH I1OJIOTOBKH
O00BEKTOB s MeTaUIOrpadUIecKuX W CTPYKTYPHBIX HCCICIOBAHWHN; TEXHHKOH M METONAaMH  KOPPO3HOHHO-
AIIEKTPOXUMHUYECKUX HCCICIOBAHUI; CIHOCOOHOCTHIO aHAM3a PE3yNbTAaTOB KOPPO3HOHHBIX HCIBITAHWKA U OICHKH
KOPPO3HOHHOM CTOWKOCTH MAaTepHallOB M MIPOTHO3UPOBAHMS XAPAKTEPUCTUK KOPPO3HOHHBIX IPOIIECCOB;
CHOCOOHOCTBIO MIPHUHATHSA KOHKPETHBIX TEXHWYECKHX PEHICHHH 10 BBEIOOPY KOHCTPYKIIMOHHBIX M (PYHKIMOHAIBHBIX
MaTEepHaJIOB M METOJIaMH WX aHTHKOPPO3MOHHOH 3aIIUTHl C yYETOM SKOJIOTHIECKUX MOCIICICTBIHA UX TPUMEHECHHUS.

AHHOTALIMUA
pa6oueii nporpaMMsbl AU CUMIJIMHbBI
MojenupoBaHue XUMHKO-TEXHOJIOTHYECKHX MPOLIECCOB

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

2. MecTO TUCHMILTHHBI B CTPYKTYpe 00pa3oBaTebHOIl MPOrpaMMbI

Jucummuua  B1.B.03 «MopenupoBaHue  XHMUKO-TEXHOJIOTMYECKUX  IPOLIECCOB»  OTHOCUTCA K
BapHaTUBHOHYAcTH Oyioka 1 JlucuuruinHe! (MOIyIH).

JucnumummHa  Oasupyercst Ha Kypcax «MartemaTtuka», «llpuknagHas nHpOpMaTHKay , «BberaucnuTenpHas
Marematuka», «lIpomeccsl n anmapaTtel XUMHYECKOH TEXHOJIOTMM». 3HAHUSA W HABBIKH, IOJYYCHHBIE NPU H3yUCHHUH
JUCIUILTHHB «MOZeINpoBaHNEe XUMHUKO-TEXHOJIOTHYECKHUX MPOIIECCOBY, UCIIONB3YIOTCS CTYACHTAMH IIPH BBIIIOTHEHUH
KypPCOBBIX ¥ JTUIUIOMHBIX Pa0OT.

3. leab U 32124 U3yYeHUS AU CUMILIMHBI
Ilenvto Oucyunnumsl sBIIETCS (OPMHPOBAHUEC Y CTYNCHTOB KOMIICTCHIWH, CBA3aHHBIX TOTOBHOCTHIO
NPUMEHSTh HU(PPOBbIE HMHPOPMAIIMOHHBIE TEXHOJIOTHH Ul PELICHUS TEXHOJOTMYECKUX 3ajad B Mpo(ecCHOHATbHON
00J1aCTH,CIIOCOOHOCTBIO  OCYILIECTBIISATH IPOBEJCHUE paboT Mo 00padoTKe W aHaU3y HAayYHO-TEXHUYECKOH
nHopManuK 1 pe3ysIbTaToOB UCCIEAOBAHUI, BBINOJHATH SKCIEPUMEHTHl U OQOPMIISITH pe3ysIbTaThl HCCIICTOBAHUN H
pa3pa60TOK, TOTOBHOCTH OCYHICCTBJIATH NOATOTOBKY NJOKYMEHTAIIUW, IPOCKTOB IUIaH
3aoauuoucyuniunol:
— O3HAaKOMJICHUEC CTYACHTOB C MaTCMaTUYCCKUMHU MOJCISIMU O6’beKTOB XUMHYECKOH TCXHOJIOTHH,
— W3YYCHHE METOJOB PEIICHUS PA3IMYHBIX 33734 C MPUMCHEHHEM AITOPHUTMHU3AIMH M MIPOTPAMMHPOBAHUS, a
TaKXKe METOJI0B MOJCITUPOBAHNS ¥ ONTHMHU3AIINHN 00BEKTOB XUMHUIECKOH TeXHOJIOTHH Ha DBM;
— TIPOAEMOHCTPHPOBATH MIPUMEHEHNE H3YYCHHBIX METOJI0B K KOHKPETHBIM 3a/1a9aM.

4. Conep:xanme JUCUHUILINHBI

Ne HaumenoBanue pazgena

Coaep:xanue pasaeia
pasaena | IMCUMIJIMHBI aep pasi

Kputepuu ontumuzammu ans | O6mas  moctaHoBka 3agaum  onTummsanmuun  XTC.  Kpurepuu

1. CHUCTEM U 3BEHBEB ontummsaru XTIl u XTC. MuHuMu3anus KpuTepust IpUBEAEHHBIX
3aTpar.
ITopsimox pacuera mapameTpoB | KoHCTaHTBI XHMMHYeCKHX peakiuil. 3akoH AppeHuyca. Pacuér
2. KMHETUYECKMX YpaBHEHHH Ha | MapaMeTpoB KMHETHYEeCKUX ypaBHeHuil. OcOOEHHOCTH MeTo1a pacyéra.
OBM
MoaenupoBanue kuHeTuku | [loHsTHA XUMUYECKOU KUHETHUKH, COCTaBJICHUE CHUCTEM
XUMHUYECKHUX PeaKInii nuddepeHIMaNbHbIX YPAaBHEHUM KHUHETHUKH CJIOXHBIX XHUMHUYECKUX
3. peakuui. MopaenupoBanue CUCTEM OOBIKHOBEHHBIX
TuQpepeHINATbHBIX ypaBHCHUH KHHETHKH CIOXHBIX XUMHYCCKHX
peakuu.
OntuMu3anys TeIUI00OMEHHBIX | KpuTepun onTUMH3amuu TETUIOOOMEHHBIX ammapaToB. [loBepXHOCTH
npoueccoB Ha DBM TEIUI000MEHa, KO3 PHUIIIEHTHI TEII00TAaYH, TEIUI000MEHa,
4 Teruronepenadr. Pacdér mapaMeTpoB TEINIOOOMEHHBIX allapaToB Ha
OBM. Pemenue cucteMbl HENWHEHHBIX YpaBHEHMH MaTeMaTHYECKOi
Mojenu ammapata Ha OBM. MogenupoBaHue TeMIepaTypHOit
KMHETUKH TETUI000MEHHOTo anmnapara Ha OBM.
MoaenupoBanue MaremaTideckue MOJETH TETUIOOOMEHHBIX ammapaToB (HIcaIbHOE
TEIUIOOOMEHHBIX TIPOIECCOB Ha | CMEIIEHHE — HIeallbHOE CMEIICHUE, HeaJbHOEe CMEIICHNE — HJICATbHOE
5 39BM BBITECHCHHE, HICAIFHOE BBITECHEHHE — WICAIbHOE BBITCCHEHHH,
s4eedHble  MOJENH, TmapaMmerpudeckue Monenu). OcoOEeHHOCTH
MonenupoBaHuss Ha OBM  pasnuuyHBIX THIOB  TEIUIOOOMEHHBIX
anmnaparos.
OnrumansHoe npoekTupoBanue | Pacuér mpocrtoro TpybompoBona. Pacuér ciioxHo# TpyOONpOBOJHOM
6 TpyOOIpOBOZOB CETH. HpOCKTI/Ip.(.)BaHI/Ie TpyOOIPOBOAHON CETH TI0 MHHUMYMY
KpUTepHUs MPpUBEAEHHBIX 3aTpar.
7 VpaBHenuss maremarudeckoil | CocraBieHue MaTeMaTH4YECKUX Mozenen CJIOKHOM XTC.

MOJEIU Monenuposanue cnoxHoi XTC na 3BM.




I'panuunsie ycnoBust, | [Ipumepsr o0bexToB XT. Marematnueckue mozaenn o0bexToB XT.

8 OrpaHUuYEHHUs] Ha TiepeMeHHble | JlomojHeHne MaTeMaTHYecKuX MojJeiedl T'paHUYHBIMU YCIOBUSIMHU.
CHUCTEMBI OrpannyeHrss Ha TIIepeMEHHBIE B BHAEC pPaBEHCTB, HEPABECHCTB,

HMHTETPaJIbHBIE OIPAHUYEHHUSL.
MaremaTtnueckoe CocraBieHHe MaTEMaTHYECKUX MOJENeH XHMHYECKUX pEaKTOPOB.

9 MOJICNIMPOBAaHNE XUMHUYECKUX | MozenmmpoBaHne XMMHUYECKHX peakTopoB Ha DBM. MonemupoBanue
peaKkTopoB cucteM quddepeHInaIbHbIX YPaBHEHIH B YACTHBIX MPOM3BOIHBIX IS

XUMUYECKUX PEAKTOPOB.
YcTolunBoCTh XUMUYeckuXx | Metonuka  pacuéra  YCTOMUHMBOCTM ~ XHMHYECKOIO  pEakTopa.

10 peaKkTopoB I'padrueckas HHTEPIPETALNST YCTOMINBOCTH peakTropa. Y CTOMYHMBOCTh

CHUCTEMBI XUMUYECKUH PEaKTOP — TCIUIOOOMECHHUK.

11 VYyer HaneXHOCTH CIOXHBIX | OcHOBHBIE MOHATHS HaaékHOcTH chnoXHbIX XTC. Kputepuu oneHku
CHUCTEM IIPU ONTUMHU3ALAU HaaExHOCTH. PaHT HanéxHOCTH cucteM U nojacucteM XTC.
IlocTanoBka 3amaum aHanuza | AHamu3 CTPYKTYpBI XTC. MeTtonuku OnpeeeHus

12 XTC u MeTobl ee peleHust nocienoBarenbHocTH  pacu€ra cnoxkHo XTC. Teopus rpados.

JIeKOMIIO3UIIMOHHBI M HWHTETpajbHBI METOABl pacyéra CI0KHOU
XTC.

13 Obmrass  meromuka pemeHus | OCHOBBI  CTPYKTypHOTO aHamm3a. Meronuka pemieHds — 3agad
cTpykTypHOTo aHamm3a XTC CTPYKTYPHOT'O aHaJIMU3a.

IMocranoBka 3amaum pacdera | XTC ¢ 0OpaTHBEIMU CBS3SIMH II0 MaTepHATBHBIM U TEIUIOBBIM ITOTOKAM.

14 3amkHyTOl XTC. Cucremusiii | OcoOeHHOCTH COCTaBJICHUS MaTeMaTHYECKAX MOJIENEH.
noaxon mnpu Mozenupoanuu | MogpenupoBanue cioxHoit XTC na DBM. Mcnonabs3oBaHe CUCTEMHOTO
XTC noaxoaa npu MonenupoBanuu XTC na OBM.

MeTtonbl MaTeMaTudeckoil | OO0paboTKka 3KCIePHUMEHTANBHBIX NAaHHBIX - alpPOKCUMAIUSI (QyHKIIHA

15 CTAaTUCTHKH UIT  0OpabOTKH | HECKOIBKHX MEePEMEHHBIX
pe3ynbTaToB  aKTHBHBIX U
TIACCUBHBIX DKCIIEPUMEHTOB

5. llnanupyemble pe3yJibTaThbl 00yUYeHHs MO JUCHUILUIMHE, 00ecTeunBaloIIie JOCTHKeHNe TJIAHMPYeMbIX
pe3yJIbTaTOB OCBOEHUsI 00Pa30BaTeNbHON MPOrpaMMbI

W3y4yeHnue AMCIMIUIMHBI HATIPaBJIeHO Ha (DOPMHUPOBAHUE CIEAYIOIINX KOMITETEHIIMH:

Koa m HauMeHOBaHHE KOMITETEHIIHH

Kon u HamMeHoBaHMe HWHIMKATOPOB JOCTHKEHHWM

KOMITeTeHIIU I
K T'oroB IIPUMEHATH mudpossre | 1K 4.2
nHpOpMaNMOHHBIE TEXHOJIOTHHM JUIs  pemieHus | Mcrmonp3yer ceTeBble KOMIBIOTEPHBIE TEXHOJIOTHH JUIs
TEXHOJIOTHUECKUX 3aJad B Npo(eccHoHaTbHOH | MOTydeHHs HHpOpPMAIIU B cepe cBOeH
obmactn npodeccHoHAIbHOM IeaTeIbHOCTH
K 5 K 5.1

CnocobeH OCyIIeCTBIATh IPOBEAEHHE padoT Mo

0o0paboTke W  aHajIM3y HayYHO-TEXHMYECKOH | XUMHYECKHE HIKCIIEPUMEHTHI, MPOBOAUTH 00pabOTKY HX
nHpopManmK ¥  pe3yJbTAaTOB  HUCCIEAOBAHU, | Pe3yJbTaTOB W OLIEHMBAaTh IOTPEUIHOCTH, BbIJBUraTh
BBITOJIHATH THIIOTE3bl M YCTaHABIMBATH TPAHMUIBI MX HPUMEHEHHS,
OKCIIEPUMEHTHl W Oo(OpMIISITH  pe3ysbTaThl | IPUMEHSITh METOJbl MaTeMaTHYeCKOro  aHalu3a H
HCCIIEAOBAaHUA M Pa3paboOTOK, TOTOBHOCTH | MOJEIMPOBAHMSA, TEOPETHUECKOTO U IKCIEPUMEHTAIHHOTO
OCYILIECTBJIATH HOATOTOBKY JIOKyMEHTALlUHU, | UCCIICJOBAHMS

ITPOCKTOB IJIaH

CriocoOeH IUIaHMpOBaTh W TPOBOJUTH (U3MUYECKUE U

B pesynbrate copMUpOBAaHHOCTH KOMIIETCHIIMH CTY ICHT JIOJDKEH:

3namo:

® METOJIbI TIOCTPOCHUS IMITUPHUYCCKHIX (CTATHCTHYECKUX) U (PU3UKO-XUMUYECKHAX (TCOPETUICCKUX) MOJICICH XUMHKO-
TEXHOJIOTUIECKUX MPOIECCOB;

® METOJIbl HJICHTU(DHUKAIIMYA MaTEMaTUIECKUX OMUCAHUKN TEXHOJIOTHIECKUX MPOIIECCOB HA OCHOBE IKCIIEPUMEHTAIBHBIX
JTAHHBIX;

® METOJbl ONTHUMH3AIUN XUMHKO-TEXHOJIOTHYECKHX IPOILECCOB C MPUMEHEHWEM OSMITUPUYECKUX W/WIH (PU3UKO-
XHUMHUYECKUX MOJICIICH;

Ymemo:

® [IPUMEHSTh METO/Ibl BBIYUCIUTENbHON MATEMATUKU U MAaTEMATUUECKON CTATUCTUKY JIJIsl PELLIEHUs] KOHKPETHBIX 3a1a4
pacueTa, IpOCKTUPOBAHISI, MOJCITUPOBAHUS, HICHTU()UKAIIUHN U ONTHMHA3ALNH MPOLIECCOB XUMUUECKOW TEXHOJIOTHU;

Bnaoems:

® METOJTAMH MATEMAaTHYECKOW CTATUCTHKH i O0OpabOTKHM pe3yJIbTaTOB AKTUBHBIX W ITACCHUBHBIX JKCIICPUMEHTOB,
MakeTaMy NPUKIJIAHBIX IPOTrpamMM JAJIsl MOJECIUPOBAHUS XUMUKO-TEXHOJOTHYECKUX MPOLIECCOB.



AHHOTAIUA
paboueii nporpaMMsbl TUCHUTIIHHBI
Merpouiorus, cranaapTu3aiys U ceprudukalms

1. O6mast TpynoemMKocTh (3.¢./ uac): 2/72.
2. MecTO AUCHMILUIUHBI B CTPYKTYpe 00pa30BaTebHOI MPOrpaMMbI
Huctumumaa b1.B.04 «Metposorus, ctanaaptusauus 1 cepTudUKanus» OTHOCUTCS K 0a30Boi yacTH OJ0Ka
qucuiuinH. OHa 0a3upyeTcss Ha CIEAYIOUIMX JAWUCHMIUIMHAX €CTECTBCHHOHAYYHBIX M NMPO(ECCHOHAIBHBIX LIUKIIOB:
Marematuka, ®uznka, OCHOBBI MH)XEHEPHOH OSKOJIOTHH, AHAIUTHYECKas XUMHS U (DU3UKO-XMMHUYECKHE METOJIbI
aHanu3a.
3. Henap u 321244 U3yYeHHS JUCHUNIIMHBI
Ieab0 OCBOCHMS IUCLUILIMHBI SBISETCS - oOecredeHne 0a30BOH IMOATOTOBKH CTYIEHTOB B 00IacTIX
JEATEIBHOCTH, ONPENEICHHBIX 3aKOHOM P® «O TeXHHYECKOM PETYINPOBAHUI»
3ajaun npenogaBaHus AUCIUIUINHGL:

—  OCHOBHBIE TOHATUS METPOJIOTUH, METOAAX U CPEACTBAX U3MEPEHNUS;

—  eauHUNBl PU3UYECKUX BEJINYNH, HICTOYHUKH MTOTPEITHOCTH U3MEPEHUH U CPEACTB N3MEPEHHUH;

—  HAYYHO-TEXHWYECKHX IPHUHIMIBI U METOIbl CTAHAAPTHU3AIMH, WCIONb3YEMbIE IUISi IOBBIIICHUS KadecTBa
HPOIYKIUH U YCIIYT;

—  (opMBI TOATBEP)KACHUSI COOTBETCTBUS, MOPSIIOK BBITIOIHEHHS Pa0OT MO cepTH(UKAIMN TPOAYKIUNA U CHUCTEM
MEHEKMEHTA KauecTBa.

4. Conep:kanue JUCHUIITUHBI

HaumeHnoBaHu
e pasnena | Coaep:kaHue pa3jiesa
JUCIHMILIMHDBI

Ilonsatue Metposoruueckoro obecmeyeHusd. OpraHu3aliOHHBIC, HAy4YHBIE M METOAMYECKUE
OCHOBBI METpOJIOTHYECKOro obecrieueHusi. [IpaBoBble OCHOBBI oOOecriedeHHs eIMHCTBA
nuzMmepenuit. OCHOBHBbIE mMOJIOXKEHHUsT 3akoHa P®D «OO0 obecneyeHUM €AWHCTBA HM3MEPEHHI.
3amaun U3MEpEeHUs U KOHTPOJS B XMMHUH M XMMHUYECKOH TEXHOJOTMH. TeopeTHdeckue OCHOBBI
metposiorud. OCHOBHBIE TOHSATHSA, CBSA3aHHBIE C OOBEKTAMU M3MEPEHHs: CBOWCTBO, BEIMYMHA.
MesxnyHapoHas cucteMa enquHUI. JlocToBepHOCTh n3MepeHHH. [IoHsATHE 00 3TaNoHax eIUHUL 1
00pa3IoBBIX cpeacTBax n3MepeHnsi. OCHOBHBIC TIOHSATHS, CBA3aHHBIEC CO CPEACTBAMU U3MEPEHHUM.
Knaccudukanus BHIOB M METONOB HU3MEPECHHS M HMX XapaKTEPUCTHUKH. MeETpOIOTHYECKHe
nokazarenu cpeacts uzMepenus. MBU. IlorpemHoctT M HEONPENENEHHOCTH H3MEPEHUH.
Mertpomnorust Tounocte m ee cocraBustomue. CirydailHas MOTPEHMIHOCTb: YHUCIEHHBIE XapaKTEPUCTHKH
BOCTIPOM3BOIMMOCTH. YCJIOBHSI aHalIW3a W BOCHPOHM3BOIUMOCTH pe3ynabTaroB. CiyuaiiHas
MOTPEIIHOCTh:. HMHTEepBalbHas OIeHKa. CucreMaTHdecKas MOTPEIIHOCTh: OO0IIHe MOIXOABI K
oneHke. CpaBHEHHE pPe3yJIbTaTOB AaHAIN30B. JHAYMMOE M HE3HAYMMOE pas3jIndMe CIIyJalHBIX
BennynH. CpaBHEHHE CpENHEr0 M KOHCTaHThI: mpocToi TecT CrhroneHTa.CpaBHEHHE MBYX
cpennux. MoanpuuupoBaHHbi U npuOMKeHHbIH npoctod Tect CrhlogeHTa. CpaBHEHHE
BOCIpOM3BOIMMOCTell NByx cepuid paHHbiXx. Tect ®umepa BoisBienne npomaxoB (Q-tect).
Iocrymnater merponornn. HopmatuBHO-mipaBoBasi ocHOBa MeTposiorHd. OCHOBHBIE OOBEKTHI
I'CU. OcHOBHOI1 OCHOBOTIOATAOMINI TOKYMEHT B O0OJIACTH O00OECIICUeHIsI ¢IMHCTBAa U3MEPEHUH -
I'OCT P 8.000 «I"'CH. OCHOBHBIE TOJOXKEHUSIY.

Kuznennpt wmkn npoxaykuuu.  KawsectBo mpomykiun. ®3 PO «O  TexHUUECKOM
perynupoBanun». OCHOBHBIC TOHSTHS W ONpEACICHHS B OOJIACTH CTaHIAPTHU3allMH B CBETE
3akoHa «O TEXHWYECKOM perynupoBaHum». OOBEKTH cTaHAapTHU3aluu. Llem W MPUHINIBI
CTaHAapTU3alMU. YPOBHHU CTaHAapTH3alud. MexaHu3M paboT mo craHmapTu3anuu. [loHsTue
HOPMATHBHBIX JOKYMEHTOB KaK CPEJICTB CTaHAapTH3allMH: HOPMATHBHBIM JTOKYMEHT, CTaHAApT,
MpaBUjIa MO CTaHAAPTH3ALMH, PErJIaMEeHT, TeXHUYECKHH periaaMeHT. Bunel crannapros. O6mas
XapaKTepUCTHKA CTaHIAPTOB PA3HBIX BHJIOB: OCHOBOIIOJIATAIONINE CTaHIAPTHI, CTAHIAPTHl Ha
MPOAYKIMIO M YCIIyTH, CTAaHAAPTHl Ha paboThHl (IPOIECCHI), CTAaHAAPTHI HA METOABI KOHTPOJIA,
Cranpaptuzany | cruenn(udecKkre BUIbI CTAHIAPTOB HAa YCIIYTH.

G Meroarueckre OCHOBBI CTaHJIapTH3aLMH.MeTOonbl CTaHOapTH3AIMU: YIOpSIOYeHHE OOBEKTOB
CTaHAapTU3aLUY; napameTpuieckas CTaHAApTU3ALUS; yauUKaIns MPOLYKIMH;
arperaTupoBaHKe; KOMIUIEKCHAas CTaHAapTU3alus; olepexaronlas craHgapTuzanus. Meromabl
yrnopsiioueHnsi OOBEKTOB CTaHAAPTU3ALMU: CHCTEMAaTH3allsl, CEJICKIMs, CHMIUIM(QHUKALMS,
TUIU3ALUS U ONITUMHU3ALIMSL.

T'ocynapctBennas cucrtema crangaptusauuu Poccuiickoit  ®epepauuu. XapakTepUCTHKA
TEXHUYECKUX KOMHUTETOB 10 ctanaapTuzanuu (TK).

OOmiast XapaKTEepHCTHKa CTaHZAPTOB pPa3sHOro cTaryca (KaTeTOpHH): TOCYJapCTBEHHBIE
cragaaptel  Poccuiickoit  ®epeparuu ('OCT  P), crammaptel  opranuzanuu  (CTO).




Xapakrepuctuka TexHudeckux ycyuosuil (TY) kak HOpMaTUBHBIX JOKYMEHTOB.
MexrocynapctBeHHas cucrema crangapruzanuu (MI'CC). MexnyHaponHas U peruoHajabHast
cTaHaapTu3anus. Mex1yHapoIHbie opranu3anuu mo crannaptusanun (MCO, MOK, MCD).
TeHnneHMY 1 OCHOBHBIE HAMPABJICHHS pa3BUTHS cTaHaapTu3auu B Poccuiickoit deneparnuu

[onTBepxnenue coorBeTcTBUs. Llenu M NPUHLMIBI MOATBEPKACHUST cOOTBETCTBHS. OOBEKTHI
MOATBEPXKICHNAS COOTBETCTBUS. DOPMBI TOATBEPXKICHUSA COOTBETCTBUS. JleKkiapupoBaHHe
COOTBETCTBH TpoayKiuu. Ilopsook IexnapupoBaHUs COOTBETCTBHUS. 3HAK OOpamieHusl Ha

Ceprudukarus
PBIHKE.
(ITogTBepxacH
e Ceprudukamusi-kak ¢opMa TOATBEPKICHHA cOOTBeTcTBHA. OOs3arenbHas W T0OPOBOJBHAS
ceprudukanus. Cucremsl cepTuukanud. OpraHbl 10 CEPTUGHUKALIMU M HUCIBITATEIbHBIC
COOTBETCTBH) praQualL pTiguKan p praQuKalL

nmabopaTopun. AKKpeIUTalus OPTaHOB MO CePTU(GHUKAIINHM W HCIBITATEIHHBIX (M3MEPHUTEIHHBIX)
naboparopuii. [lopsimok ceprudukanum npoxykuuu. Ceprudukanus ycuayr. Ceprudukanus

CHUCTEM Ka4yCCTBaA.

5. HJIaHPIpyeMLIe pe3yJbTarThbl oﬁyquI/m nmo JMCHUIIJIMHE, 06ecneanamume AOCTUKCHHUE TINIAHUPYEMBIX
pe3yabTaToB 0CBOCHUA 06p230BaTeJIbHOl71 nporpamMmbIl

I/I3yquI/1e JUCHUIUIMHBI HAITPAaBJICHO Ha (l)OpMI/IpOBaHI/Ie CJICAYIOMNX KOMIIETCHIIMIA:

Koa m HauMeHOBaHHE KOMITETEHIIHHI

Koa u HauMeHOBaHMe MHANKATOPOB JOCTHKEHH I KOMIIeTeH Ml

K-1

Cnocoben OCYLICCTBIIATH KOHTPOJIb
CO6J'IIOZ[CHI/I$[ TCXHOJIOTUYCCKUX MapaMCTpOB B
npeaciax, YTBCPKACHHBIX TCXHOJOTUYCCKUM

IK-1.4

CnocobeH AHAJIM3UPOBATH TCXHUYCCKYHO JOKYMCHTAIIUIO, IIPOBOAUTH
OCHOBHBIC HWHKCHCPHBIC pacCHUCThbl JId n0n60pa O60pyZ[OBaHI/I$I B
COOTBCTCTBUU C TCXHOJOIMYCCKUMH PCTIIAMCHTAMHU H Maciradbom

CnocobeH NpUHHMMATh TEXHHYECKUE PEICHUS
Ipu pa3paboTKe TEXHOJIOTUYECKUX IIPOLECCOB,

pErIaMeHTOM, OPHHUMATD MepsbI 0 | MPOU3BOACTBA
YCTPaHEHHIO OpHYHH, Bei3biBaronux | MK-1.6
OTKJIOHEHWE OT HOPM  TEXHOJOTMYECKOro | ['0TOB HCMOJB30BaTh HOPMATHBHBIE JOKYMEHTBI [0 KadecTBY,
pernameHrTa, obecrieunBarthb IOATOTOBKY | CTaHAAPTU3alMd M CepPTU(QHKAIMKM BBITYCKAEMOW MPOIYKLHUH,
TEXHOJIOTUYECKOT0 O0OpYAOBaHUA K IMPOBEPKE | NPUMEHATH JJIEMEHTHI JKOJOTMYECKOrO aHaiu3a B HPAKTHYECKON
U PEMOHTY pabore
K-2 IK-2.4

Cnoco0eH TpoBOAUTH aHAIM3 MAaTEPUATIOB HA CTAaIUAX BXOIHOTO,
TEKYIIEr0 TEXHOJOTHYCCKOr0 U 3aKIIOYUTEIBHOIO KOHTPOJSA |

HX TIPOBEIECHHA B paMKax periIaMeHTOB,
BBIABIIITh U yCTPAHATh OTKIOHEHUS, BHIOMpATh
TEXHHYECKHE CPECTBA I U3MEPCHNUS 0a30BBIX
rapaMeTpoB TEXIIPoIecca, ChIPbs, NPOIYKIIH C
YYETOM HKOJOTHUECKHX ACIEKTOB

OCYIIECTBJIATH OLICHKY IMOJIYyYaCMbIX PE3YyJIbTAaTOB

B pesynbrate copMHUpOBAaHHOCTH KOMIIETCHIIMH CTY ICHT JIOJDKCH:

3HaTh:

OcCHOBHBIE METOJAMHU M CPEACTBA IMOJYYCHHUS, XpaHEHUsS, HWH(POpPMAIMM;, MPABOBBIE OCHOBBI METPOJIOTUYECKOM
JESITebHOCTH; OpraHW3anui0 padoT Mo cTraHgaptusaiuu B P@; OpraHu3aiiMOHHO-METOAMYCCKHE MPHHIIUAIIBI
MOJITBEPKIIEHUSI COOTBETCTBUS B PD; MexayHApOAHbIE M OTEYECTBEHHbIE HOPMATHBHBIE JOKYMEHTHI 10 CEpTU(DUKAINH
MPOYKIIMH U CUCTEM KaueCTBa; OCHOBHBIE TAIbl U IPUEMBbI BHIITOJHEHUST U3MEPESHHA.

YMeTb.

[lepepabaTriBaTh MHPOPMAIIMIO C HCIOIB30BAaHHEM KOMITBIOTEpPA; IPOBOAUTH PACUYETHI IO OICHKE CIyYalHBIX W
CHUCTEMATHYECKHIX MOTPEIIHOCTEH Pe3ylbTaTOB KOHTPOJS BBITOMHSITH PACUETHl PE3YJIBTATOB aHAIIN3a; aHAIU3UPOBATH
TEXHHYECKYIO TOKYMEHTAIIUIO; IPOBOJUTH METPOJIOTHYCCKYIO OIIEHKY MTOTPEITHOCTH PE3yJIbTaTOB H3MEPCHH.
Baagersn:

HaBpikamu paboTHI ¢ KOMITBIOTEPOM;, TIOHSITUIHHO-TEPMHHOIIOTHIECKUM aIlllapaToM CTAaHAAPTH3ALUH U TIOATBEPKICHUN
COOTBETCTBUS; HMOHATHHHO-TEPMUHOJIOTHICCKIM AaIapaTOM METPOJIOTHH, HaBBHIKAMH CTAaHAAPTHU3alHdU THTPAHTOBIIO
MIEPBUYHOM CTaHIApTaM.

AHHOTAIUSA
padoueii mporpaMMbl JUCHHUIIIMHBI
TexHuyeckasi TEpMOIMHAMHKA

1. O6uias TpynoemkocTh (3.¢./ uac): 3/108.
2. MecTO TUCHHILIAHBI B CTPYKTYPe 00pa30BaTeIbHOI IIPOrpaMMbl
JucuuiuiiHa peanusyercss B paMKax JUCHUILIMH 1o BeiOopy b1.B.05. Iucimmimba 6asupyercs Ha Kypcax
IIUKJIOB €CTECTBEHHOHAYYHBIX M 0OIenpo(ecCHOHANBHBIX JIUCHMIUIMH: Marematuka, ®Pusuka, OOmas wu
Heopranudeckas xumusi, Pusnyeckas xumusi, Opranndeckast xumus, [Iporeccs! u anmapaTbl XUMHYECKOH TEXHOIOTHH.
3. Heap u 3a1a4u U3YYeHUS JTUCIUTIIMHBI



He.]ILIO OCBOCHHA JUCHUILIUMHBI SBJISICTCA obecrnieuenre 0a30BOM MOATOTOBKU CTYJACHTOB B obnactu

TEeXHUICCKOM TECPMOJNHAMUKU.

3anaun npenogaBaHuAg TUCHUILIIAHBIL:

— U3y4YCHHME DHEPrOTEXHOJOTHYECKUX IIPOLIECCOB XHMHUUECKOM TEXHOJOTMM, a TaKkKe METOJOB pacuera
a¢pexTuBHOCTH pabOTHl 000PYIOBAHHS HA OCHOBE TEPMOANHAMUYECKOTO aHAIIH3a;

— BbIOOp 000pYyZOBaHMSA TIPH TNPOEKTUPOBAHMHM W OSKCIUTyaTalMH XHMUYECKHX IIPOU3BOACTB C ITO3HMLUH
COKpAIIECHUSI SHEPTETUYECKHUX MOTEPh U YTHIN3ANNN BTOPHIHBIX YHEPTOPECYPCOB.

4. Coep:kaHue THCUHMILJIMHBI

HaumenoBanue
JHMCIUILIHHBI

pasaena

Copep:xanue pasaea

IIpenmer, 3amaum U ponp Kypca
TEXHUYECKOH TepMOJAMHAMUKU

TepMoanHaMUUYeCKHE MapaMeTpsl COCTOSHMSA pabodero Tema. Ilomartume o

TEPMOAMHAMHNYICCKOM ITPOLIECCE. YPaBHCHI/I}I COCTOSHHA NACATTBHBIX

IlepBbIil 3aKOH TEPMOAMHAMUKHI

[TepBblii 3aKOH TEPMOIMHAMHKH Kak ()opMa 3aKOHA COXPaHEHHs SHEPTUH IpH ee
npeBpamienusx. Pabora. CoiictBa paboTel Kak (OpMBI OOMEHa SHEprHel.
Temnora. CBoiicTBa TemaoTH Kak GopMbl 0OMeHa sHeprueii. OCHOBHOE ypaBHEHHE
TepMoMHAaMUKH. OCOOEHHOCTH OTKPBITBIX CHUCTEM. YpaBHEHHs IEPBOTO 3aKOHA
TEPMOJIMHAMUKH JUIsl OTKPBHITBIX CHCTEM. DHTAJIBIMS M pacrosaraeMas padora.

BTOpOﬁ 3aKOH TCPMOANHAMUKHA

Luxier. TepmuueckuidKITJ[.O6paTumble 1 HeoOpaTuMble LMKIBL.BTOpOH  3akoH
tepmoanHaMuky. [uxi Kapro.DQuTponust.

PaBHOBecue
TepMOI[I/IHaMI/I‘IeCKI/IX CUCTEM U
(hazoBBIC TIEPEX OB

TepmoanHamuueckoe paBHOBecue. YciioBusi (asoBoro paBHoBecus. Da3oBble
nepexo bl Y papaenucKnaiinepona-Kiaysuca. Y croitunBocts ¢a3

TepMoauHaMHUYECKUE  CBOICTBA

BCIICCTB

Tepmuueckue M KajJOpUUECKHE CBOMCTBA TBEPIBIX Tel U KUAKOCTEH.CBoOMcTBa
peaTbHBIX Ta30B. YpaBHEHUSI COCTOSHHS PEabHBIX Ta30B. JByX (pa3HBIC CHCTEMEI.
TepMoTuHAMUYECKHE THATPAMMEL.

OCHOBHEIC TCPMOJANHAMUHNYICCKHUC
MMPpOLECCHI.

[onmurpomnHbIi, N300apHBIA, W30XOPHBIH, aanadaTHBINA mporecchl. [ padudeckoe
n300pakeHne 3THX TporeccoB. OCOOCHHOCTH pPacXOJOBaHHWS MOABEICHHOH K
pabodyeMy Temy TEMJIOTHI HA W3MCHCHHE BHYTPEHHEW SHEPTHMHM M COBEPIICHHE
pabo4MM TeJIOM BHEIIHEH paboThI

IIpomieccer  TeueHmst ra3oB U | OCHOBHBIE ypaBHEHHs TIpoleccoB TedeHusa.CkopocTe3Byka.lcTeueHne u3

JKUJIKOCTEH cyxuBaroimux cormi.Ckopocts 3Byka. Comno JlaBass.O0mue 3aKOHOMEPHOCTH
TEUCHMSI.

Ob6urme METOJIbI aHanuza | Metoabl cpaBHeHHs1 KITJ] 0OpaTHMBIX HUKIOB. DKCEPreTHUECKHH METOJ aHaln3a

s dekTUBHOCTH UKJIOB | 3()(heKTHBHOCTH TEIUIOBBIX YCTAHOBOK.

TCIJIOBBIX YCTAHOBOK.

TennocunoBbie ra30BbI€ UK

LIyKJIBl MOPIIHEBBIX JBUraTejell BHyTpEeHHEro cropanus. L{uKibl ra30TypOMHHBIX
YCTaHOBOK.

TernocuioBble NapOBbIE LIUKIIBI

Hukn Kapno. Hukn Peraxuna. [{ukiibl mapora3oBbIX YyCTaHOBOK.

OCHOBBI XUMUYECKOU
TEPMOJINHAMHUKH

Tepmoxumus.3akoH [ecca. Xumudeckoe paBHOBECHE U BTOPOM  3aKOH
TepMoavHAMHUKH. KOHCTaHTa paBHOBECHS M CTEIEHb AHMCCOUUAIiH.TeroBoit
3akoH HepHcra.

5. llnanupyemble pe3yJibTaThbl 00yYeHHs N0 JUCHUILIMHE, 00ecleYnBalolie JOCTHKeHHe MJIAHMPYeMbIX

pe3yJbTaTOB OCBOEHHS 00pa30BaTe/IbHOI IPOrpaMMbl

HSy‘ICHI/Ie JAUCHUIUIMHBI HAITPAaBJICHO Ha (I)OpMI/IPOBaHI/IG CJICAYIOMHNX KOMHCTCHHHﬁZ

Kon " HaNMMeHOBaHHe HHANKATOPOB
Koa v HanmeHoBaHMe KOMIETEHIMHT N .

AOCTHKeHHI KOMIIeTeHIMit
K-2 K-2.2
CnocobeH mnpuHUMATh TexHH4Yeckue pemenuss mnpu | Crnocobex 000CHOBBIBAThH u [IPUHUMATH
pa3paboTKe TeXHOJOTHUECKUX MPOLECCOB, UX NMPOBEICHUS | TEXHUUECKHE pemeHus pu BbIOOpE
B paMKax pErJIaMeHTOB, BBIABISATH W YCTPAHATH | TEXHOJIOTMYECKHX OIeEpaluid B XoJe pa3paboTKu
OTKJIOHEHUS, BBIOMpAaTh TEXHWYECKHE CpPEACTBAa IS | TEXHOJIOTHYECKHUX IIPOIIECCOB, YYUTHIBATh
n3MepeHus: 0a30BBIX IapaMeTPOB TEXIIPOIeCcCa, CHIPHA, | IKOJOTHYECKHE MOCIIEICTBHSA MIPUMEHEHUS
MPOAYKIUH C YYETOM KOJIOTHYECKUX aCHEKTOB KOHKPETHBIX TEXHOJOIHH U TEXHHUYECKHUX CPECTB

B pe3yiabTare C(I)OpMI/IpOBaHHOCTI/I KOMIETCHUHNHU CTYACHT JOJIKCH!

3namep:

3HATh @yHﬂaMCHTaHLHHe 3aKOHbI TIPUPOABI O MPEBPALICHUAX ODHEPIrurM B PA3JIUYHBIX HTpOLECCaX; BOIIPOCHI

MOBBIIIEHUS 3 (HEeKTUBHOCTH pabOThI MAIIMH M alIIapaTOB, UCHOIB3YONINX 3TH IPOIIECCHI.

Ymemn:




YMETh BBIMOJHATh TEPMOJAMHAMHYCCKUE pACUCThl, CBS3aHHbIC C aHATU30M J(GQOCKTUBHOCTH Pa3IMYHBIX
TEIJIOdHEpTreTHIeCKnX ycTaHoBok (TDY); <¢dopMymupoBaTh Ieib MPOOJIEMBI, CBSI3aHHOW C pacyeToM |
mpoekTrpoBanneM TOVY WM MammWHBI ONpPEICICHHOTO Ha3HAUEHHs, a TaKkKe pa3padoTaTth (U3MUECKYI0 MOIEINb
mporiecca.

Bnaoempy:
METOJAMH OTIPENIEIICHUSI XapaKTepa IBI)KCHHUS JKUIKOCTEH W ra3oB;BIaJeTh HABBIKAMH T'PaMOTHOTO PYKOBOJICTBA
MPOSKTHPOBAHNEM W SKCIUTyaTalleidl COBPEMEHHOTO XHMHYECKOTO MPOM3BOJCTBA, IPEACTABILIIONIETO COOOH
COBOKYITHOCTh ~ TEXHOJOTHMYCCKMX M TCIUIOBBIX IIPOIIECCOB M  COOTBETCTBYIOIIEIO TEXHOJOTHYECKOTO H
TEIUIO3HEPTETHICCKOTO 000PYIOBAHHUS.

AHHOTADIUA
padoueii nporpaMMsbl JUCHHUTIIHHBI
XYUMHUYECKUE PEAKTOPHI

1. O6mast TpyaoemMKocTh (3.¢./ uac): 4/144,

2. MecTO TUCHMILTUHBI B CTPYKTYpe 00pa3oBaTe/bHOIl MPOrpaMMbl

Jucnumummza B1.B.07 «XuMuueckre peakTopbl» OTHOCHTCS K BapHaTHBHOW uyacThu Onoka 1 J{MCHMIUTMHEL
(Momynu). JucuuninHa 0a3upyeTcs Ha Kypcax LUKJIOB €CTECTBEHHOHAYYHBIX U 00IIenpodheccnOHaNbHbBIX AUCIUIUINH:
«O011as 1 HeopraHuueckas XumMus», «Ouznkay.

3. Heap u 321244 U3yYeHHS JUCHUTIIMHBI

Ienvio Oucyunauner sBusiercss npuoOpETEHUE 3HAHMN TEOPETUYECKMX OCHOB XHMHYECKHX PEaKTOpOB M
MPOTEKAIONMX B HHUX IIPOIIECCOB HAa OCHOBE METOJOB MaTEMaTHYECKOIO MOJICIUPOBAHMS;, H3y4EHHE OCHOBHBIX
3aKOHOMEPHOCTEH XUMHUYECKUX MPOILECCOB, MPOTEKAOIMNX B PEAKIUOHHBIX aNlapaTaX, 1 OCHOB TEOPUH XUMHUYECKHX
PEaKTOPOB, PACCMATPUBAIOTCSI OCHOBHBIE METOABI M IPHEMBI TTOBBIMICHNS 3 (EKTUBHOCTH UX PabOTHI.

3aoauu oucuuniunwl:

—O03HAaKOMJICHHE CTYJEHTOB C XUMHYECKHMM pPEaKTOPOM M IMPOTEKAIOIIMMU B HEM IPOLECCAMH, T.€.
o0muii aHamM3 W3y4aeMoro oOBEKTa, €ro KiacCHUKAaUWs W BBIACICHHE YAacCTHBIX SBICHHHA A WX
MOCJIEAYIOLEr0 PACCMOTPEHUS B KypCE;

—M3y4eHHEe XHMHMYECKHX M TEeIIOOOMEHHBIX IPOIECCOB, MPOTEKAIOIMUX B XHMHYECKHUX PEaKTOpax,
BBIOOD THIIA PEAKTOPa IPUMEHHUTENIFHO K KOHKPETHOMY TEXHOJIOTHYECKOMY ITPOLIECCY;

MIPOAEMOHCTPUPOBATh IPUMEHEHHNE H3yUYCHHBIX METO/IOB K KOHKPETHBIM 3a[auaM.
4. Conep:xanue TUCHUNITHHBI

HaumeHnoBaH
ue pa3nena Coaep:xkanue pazgena
JUCIUILIHMHBI

OmnpeneneHne W Ha3HaYeHHE XHMHUYECKOTO peakTopa. PeakTopel B XHMHYECKHX U
HEXUMUYECKUX OTPACIAX NpoMbIIIIeHHOCTH. OO030p THIOB XHMHYECKHX PpEAaKTOpPOB, HX
Beenenue CTPYKTYpHBIE 3JIEMEHTH (PEaKIMOHHBIA 3JIEMEHT, YCTPOHCTBAa BBOJA W BBHIBOJA, CMEILICHUS,
pas3zieNieHuss ¥ PaclpesieNieHns] MOTOKOB, TEINIOOOMEHHBIE 3JIEMEHTHI), OCHOBHBIE IPOLECCHl U
SIBTICHUS B HUX.

2.1. dusnyeckoe U MaTEMaTUUECKOE MOAEIUPOBAHUE, OIPENEIeHHEe U OCHOBHbIE IIOHATHS, UX
MECTO B MH)XEHEPHO-XHMMHYECKUX UCCIIEA0BaHUAX U pa3pabOTKax.

Hepapxudeckas CTpyKTypa MaTeMaTH4eCKOH MOJIENIU NIPoLiecca B PeakTope

Cucremarusanusi IpOIECCOB B XUMHYECKOM pEakTope Mo Macmraly HX HpOTEKaHMS:
XMMHUUECKas peakiys, XUMUYECKHUH MPOoLecC B DJIEMEHTaPHOM 00bEME, IPOLIECCH B PEAKIIMOHHOM
3JIEMEHTE U B PEaKTOpPE B IIEJI0M, - UX B3aUMOCBSI3b U HepapXHUuecKasi CTPYKTYpa MaTeMaTHUECKOH
MOJIeNH Hpolecca B peakrtope. IIpuMepbl CHCTEMBI IIPOLIECCOB B PA3JIMYHBIX BUAAX XUMHUYECKUX
Mopaemu- peaKTopoB.

poBaHue 2.2. Knaccudpukanus peakTOpOB 1O Pa3IUYHBIM MNpPU3HAKAM: CTPYKTypa MaTepHATbHBIX
XUMHUYECKUX MMOTOKOB ( pPEaKTOpPBI C pEKMMaMH CMEIICHUS W BEITECHEHWs), OpraHM3amus Mporecca BO
PCaKTOpOB M | BpeMEHHU (peakTopsl IIEPUOAUYIECKUE, HEIPEPBIBHBIE, MOJYTIEPHUOIUYE CKHE ), YCITOBHS
MPOIECCOB B | TemiooOMeHa (peaKTOpLI agrabaTUYECKHeE, M30TEPMHUYECKHE, C YaCTHUYHBIM TEMI000MEHOM),
HHUX XapakTep M3MEHCHHS ITapaMeTpoOB MpPOIecca BO BPEMEHU (CTAMOHAPHBIA M HECTAIMOHAPHBIN

peXxuM), BHUI XHMHUYECKOTO Tmporecca (peakTopbl s TOMOTEHHBIX M TeTEPOTCHHBIX,

KaTAJIMTUHYECKUX W HEKATAJIUTHYECKUX TIPOIECCOB), KOHCTPYKTHUBHBIC XapaKTEPUCTHUKU

(eMKOCTHEIE, KOJIOHHBIE, PEAKTOPBI-TEIUIO0OOMEHHUKH, PEaKTOPHI THIIA MEYH U Jp.).

OG6ocHOBaHHE M MOCTPOCHHE MATEMAaTHYECKHMX MOJEIH MPOIEcCa B PEaKTOpax PasIHIHOIO
THMA KaK CHCTEMBbl YPaBHCHHH MaTEePHaIbHOTO W TEIUIOBOTO OalaHCOB HAa OCHOBE IAHHBIX O
CTPYKTYPE€ NOTOKA, XUMHYCCKUX NPEBPAUICHHUAX, ABJICHUAX NEPEHOCA TCIJIa M BCUICCTBA U HX
B3aMMO/ICHCTBHH.




3.1. OcHOBBI pacueTa npoliecca B peakrope. MaTepHanbHblil OajlaHC XMMHUYECKOTO peakTopa u
€ro pelleHue i PEeakTOpoB C pa3lM4yHOM CTIPYKTypodl MOTOKa (MAeanbHOE CMELIEHHE U
Macco- BBITECHEHHE) TIPY PA3IMIHON CTAIMOHAPHOCTH peKuMa (MPOTOTHBIN U MTEPHOTUICCKHIIA).
Heperoe B 3.2. CpaBuenune 3 pexkTHBHOCTH PabOTHI PEAaKTOPOB UICATHLHOTO CMEIIESHUS U BEITECHSHHU S TI0
S — IIPOU3BOIUTEIBHOCTH , BBIXOAY MPOIYKTA, CEEKTUBHOCTH.
peaxTopax 3.3. Kackag peakTopoB HIeaTbHOTO CMEIICHUSI.
3.4. TIpomecchl B peakTopax ¢ MEPEHOCOM BEIECTBA, OTIIMYHBIM OT HACATBHOTO CMELICHUS 1
BBITECHEHHSA. MOJENN peanbHbIX PEaKTOPOB. OKCICPHUMEHTAIBHOE OIPEAEICHHE CTPYKTYPHI
MOTOKa B PEAIbHOM pPeakTope (CTYNEHYATHIH U UMITYJIbCHBII METOJIBI).
4.1. Opranuzanus TEIUIOBBIX TIOTOKOB U PEKMMOB B XUMHUECKUX peakTopax. Pacmnpenenenue
TEMIIEpaTypbl ¥ KOHIEHTpauuil (CTENeHH NpEeBpalCHUs) B PEAKTOpe B PEKUMax HACAIBHOTO
Temno- CMEIIIEHHS ¥ BBITECHEHUS, afMabaTHUECKOM H C TEIJIO0OMEHOM.
NIEpEHOC B 4.2. TennoBol 0ajlaHC XMMHYECKOTO PEKTOPa M €ro pelIeHHe Ul Pa3JIMuHBIX XUMHUYECKHX
XUMHYCCKUX nporeccoB (00paTUMBIX U HEOOPATUMBIX, IK30- U IHIAOTEPMHUYECKUX) B 3aBUCUMOCTH OT PEKUMa
peaxTopax paboTel. CBsI3b TeMIepaTyphl B CTETICHH IIPEBpAIeHHs B aAHa0aTHIECKOM IIpoIiecce.
4.3. TenmoBas yCTOWIMBOCTh XUMHIECKUX PEAKTOPOB.
4.4. OnTrMu3aIUs XUMAYECKOT0 TIPOIIecca B PEaKTOpe B 3aBHCHMOCTH OT THIA PEAKIIHH.
5.1. KOHCTpYKIIMM TPOMBIIIICHHBIX PEAaKTOPOB IUIS MPOBEICHMS T'OMOTCHHBIX IMPOLECCOB (B
ITpompimi- ra30BOil MM KHIKOH (ase).
JICHHBIC 5.2. KOHCTpYKIIMM NPOMBILUIEHHBIX PEAKTOPOB JI NMPOBENEHUS I'€TEPOTrEHHBIX IMPOLECCOB
XMMHYCCKUC (It cucTeM Ta3-KHUIKOCTh, Ta3-TBEPAOE, KUIKOCTb—TBEPIAOE U IIp.)
PCaKTOPLI 5.3. KOHCTpyKIIMM TNPOMBIIUIEHHBIX pPEaKTOPOB AN  IPOBEACHUS  T'e€TEePOTreHHO-
KaTaJIUTHYECKUX MPOLIECCOB.

5. llnanupyemble pe3yJibTaThbl 00yUYeHHs MO JUCHUILIMHE, 00ecTeunBaloIIie JOCTHKeHNe JIAHMPYeMbIX
pe3yJIbTaTOB OCBOEHUsI 00pa30BaTebHOI NPOrpaMMbl

I/I3yqu1/Ie JAUCHUIUIMHBI HAITPABJICHO HA (I)OpMI/IPOBaHI/IG CJICAYIONX KOMITCTCHITUH:

Kox m HaumMeHOBaHUE MHAMKATOPOB [I0CTH KEHUI
Koa m HamMeHOBaHHE KOMITETEHIIHH

KOMIIeTeHInii

nK-2 K-2.2
Cnocoben oI0MpaTsb, HACTPauBaTh, CrocobeH OOOCHOBHIBATH M TIPHHAMATh TEXHUYECKHE
00CITy)KHBaTh, TOTOBUTH K PEMOHTY, | pelleHus MpHu BHIOOpE TEXHOJOTHYECKHAX OIepanmuid B XOje

9KCILUTyaTHPOBaTh, YCTPAHATH  OTKIOHEHWS  OT | pa3pabOTKH  TEXHOJIOTHYECKHX  IIPOLECCOB, YUYUTHIBATh
pPETIaMEHTHBIX  PEXUMOB paboThI OCHOBHOE | AKOJIOTUYECKHE  MOCJIEACTBUS  INPUMEHEHHUS  KOHKPETHBIX
TEXHOJIOTHYECKOE obopynoBanue ¢ YYETOM | TEXHOJIOTHI U TEXHUYECKUX CPEJCTB.

TpeOOBaHUN TEXHUYECKOM JJOKYMEHTAIUH.

K-4 IK-4.1

I'oros IIPUMEHATH uudpoBbie HemoHcTpupyet FOTOBHOCTb UCII0JIb30BaTh
nH(pOpMALMOHHBIE  TEXHOJOTMH I pellieHHsl | MpoecCHOHAIbHbIE IaKeThl TMPHUKIAIHBIX [POrpaMMm st
TEXHOJIOTMUECKUX 3a7ad B  INPO(PECCHOHATHHON | TEXHOJOTMYECKUX pacyéTOB U MPOESKTUPOBAHMUSL.

o0acTH. K-4.2

Hcnonp3yeT ceTeBble KOMIBIOTEPHBIE TEXHOJIOTHH JUIS
nojyueHuss uHbopMauu B cdepe cBoel mpodecCHOHATHHOM
JIEATENLHOCTH.

MK-4.3

CoOnromaer OCHOBHBIE TpeOOBaHWs WH(POPMAITMOHHON
0e30MacHOCTH  MpPU  pELICHHH  NpOo(ecCHOHANBHBIX |
NPUKJIAIHBIX 33/1a4

B pesynbrare chopMUpPOBaHHOCTH KOMIIETSHITMH CTYISHT JOJDKEH:

3namep:

OCHOBBI TCOPHHM XHMHUYCCKHX PEAKTOPOB, METOAMKY BhIOOpa peakropa W pacyera Mmpolecca B HEM, OCHOBHBIC
PCaKIMOHHBIE MPOIECCHl U PEAKTOPBl XMMHUYECKOH M He()TEXMMHUYECKON TEXHOJOTMH; OCHOBHBIC THIIBI PEAKTOPOB,
MpUMEHSIEMBIC IS pean3aluil KOHKPETHOTO TEXHOJIOTHIECKOTO MpoIiecca, ammnaparypaoe ohopMIIeHHE IIPOU3BOICTB,
B 3aBHCHMOCTH OT HCIIOJBh3yEMOH TEXHOJIOTUIECKOH CXEMBI; CIIOCOOBI YTHIN3AIIH TBEPABIX, KUJKUX H ra3000pa3HbIX
OTXOJIOB, 00pa3yIOIIUXCsl HA KOHKPETHON CTaIHH POU3BOJICTBA.

Ymemo:

MPOU3BOJUTEh BBHIOOP THIA peakTopa K KOHKPETHOMY XHMHKO-TEXHOJOTHYECKOMY IIPOILIECCY, OIPEICIIATh
napamMeTpsl HaWIyYIIeH OpraHu3aly NpOIecca B XMMHUYECKOM PEaKTOpEe; OCYMICCTBISTh MOA00P XHMHYECKOTO



peakTopa MoJi KOHKPETHBIM THI PEaKIUH, MPOXOAAIICH B almapaTe, pacCYMTHIBATH MATCPHAIHHO-TCILIOBBIC OaNaHCHI
PEaKTOpOB, aHAJIM3UPOBATH MPHYUHBI HAPYIICHUS HOPMAIBHOTO TEXHOJOTHYECKOTO PEXHMMA, OCYIICCTBIATH MOAOOD
KaTaJgu3aTOPOB JIJISl KOHKPETHOTO THITA PEaKTOpa M XUMHUIECKOTO TIpoliecca.

Bnaoemes:

METOAaMH pacdeTa W aHalh3a MPOIECCOB B XHUMHYSCKHUX peaKkTopax, METOIUKOW OIpeaeIeHIs
TEXHOJIOTHUECKUX TIOKa3aTelNieil, MeToJaMH BBIOOpAa XHMHYECKHX PEaKTOPOB; METOAMKAMH MOA00pa XHMHUYECKOTO
peaxTopa sl KOHKPETHOTO XHMHKO-TEXHOJIOTHIECKOTO Mpoliecca, B 3aBUCHMOCTH OT THIA MPOTEKAOMIeH B ammapaTe
XUMHYECKON PEaKIMU C YY4CTOM JKOJIOTHYCCKUX HOPMATHBOB M TEXHUYECKHUX PErIAMCHTOB B OOJIACTH XHMHYECKOTO
MIPOM3BOJICTBA.

AHHOTALMUA
pa6oueii nporpaMMbl JUCHHUIIMHBI
CHCTeMbl yIpaBIeHUS XUMHUKO-TEXHOIOTHYSCKIMH IPOIIeCCaMU

1. O6mast TpynoemMKocTh (3.¢./ gac): 4 /144

2. MecTO TUCHMILTHHBI B CTPYKTYpe 00pa30oBaTe/bHOIl MPOrpaMMbl

Hucnnmumaa B1.B.06.  «CucteMsl ympaBieHHS XHMHKO-TEXHOJIOTHYECKUMH IIPOIECCaMM» OTHOCUTCA K
BapHaTUBHOHN yacTh 6J0Ka | JICcIUTUINHBL (MOTYITH).

JucnuiuimHa Gasupyercss Ha KypcaxX LHUKJIOB €CTECTBEHHOHAYYHBIX U OOIIENpPO(eCcCHOHATBHBIX JUCHUIUINH:
[Mpuknannas wHpopmaruka, Maremaruka, BreluuciaurenbHas MateMaTHka, [lpolecchl M ammaparbl XMMHYECKOH
TEXHOJIOTHH

3. Heap u 321244 U3yYeHHS JUCHUTIIMHBI

Llenvro Oucyunnunol sinsercss (HOPMUPOBAHHME Y CTYACHTOB KOMIICTCHIIMMA, CBS3aHHBIX C MOHMMaHUEM
TEOPETHICCKUX OCHOB aBTOMATH3AIIMH XMMHKO-TEXHOJIOTHICCKHX IIPOIIECCOB, METOJOB M CPEACTB H3MEPEHUS HX
MapaMeTPOB LIS MOCITIEAYIOMIEro IPUMEHEHHUS TIPU  OCYIIECTBICHUE TEXHOJOTHUECKUX MPOIECCOB B COOTBETCTBHHU C
pETIaMeHTOM, WCIIONBF30BAaHUS COBPEMEHHBIX TEXHHYCCKUX CpPEICTBA IS M3MEPCHHA W YIPABICHHUS OCHOBHBIMHU
mapaMeTpaMy TEXHOJIOTHIECKUX MPOILIECCOB,

3aoauu oucuuniunwl:

— O3HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMHU IOHATHSIMH M HPUHIUIIAMH MMOCTPOCHHS ABTOMATHYECKHX CHUCTEM
yIPaBICHUSI;

—U3y4YeHHE HA3HAYCHHUS W TMPHUHIMIA JACHCTBUS OCHOBHBIX KOHTPOJBHO- H3MEPUTEIbHBIX MPUOOPOB,
UCTIOJNIb3YEMBIX JUISI U3MEPEHUS 0a30BbIX TEXHOJIOTHUYECKUX APaMETPOB;

- IpUOOpETEeHNE HABBIKOB YTEHUsI CTPYKTYPHBIX U (QYHKIIMOHAIBHBIX CXEM CHCTEM YIPaBIICHHMS,

- q)OpMI/IpOBaHI/Ie 1 pa3sBUTHUEC yMeHI/Iﬁ OIMUCBIBATD MPOUCXOAAIHNEC B CUCTEMAX TUHAMHWYCCKUE MPOLICCCHI;

4. Conep:xanue QTUCHUNIHHBI

HaumenoBanue

Conep:xanue pasjaeia
pa3nejia TUCHHILTAHBI Aep pasi

OyHKIMOHAIBHASL CTPYKTYpa M3MEpUTENbHON cucTeMbl. OCHOBHBIE TpeOOBaHMS K
U3MEpUTENbHBIM TiprOopaM. [IOHATHE TOYHOCTH W3MEpPHUTEIBHBIX MPHOOPOB, Kiacc
TOYHOCTH.

ONeMeHTHl METpPOJIOTHH U
TEXHUKU U3MEPEHUN

OcHOBHEBIE MOHATHS u
Mecro aBTOMATM3alMd B  OKU3HENEATEIIbHOCTH  4YeIOBEKa. ABTOMATUYECKHE U

OIIpeIeNICHUS]
ABTOMATH3UPOBAHHBIC CHCTEMBI yIpapieHHs. JIOKaJbHBIC aBTOMATHYECKHE CHCTEMBI

ABTOMATHYECKHX  CHCTEM | . . .

perymuposanus (ACP). PELyp

CpexcTBa  aBTOMAaTH3aLHU

OCHOBHBIX CpenctBa 1uisi M3MEPEHUsS] TEMIIEPATyphbl, JABJICHUs, Pacxola, YPOBHs, COCTaBa H

TEXHOJIOTUYECKUX KayecTBa MPOAYKTA.

IPOLIECCOB.

IepBuuHble M3MepUTENbHBIE NpeoOpazoBarenu. Hopmupytomue npeoOpazoBaTeiu.
OyHKIMOHAIBHBIE TpeoOpa3oBaTend. YCHINTENH. VICHOTHWUTENbHBIE YCTPOHCTBA.
I'ocynapcTBeHHas cucteMa NpuOOpoOB.

Knaccudukamnus 31eMEeHTOB
ABTOMAaTHYECKUX CUCTEM.

O06o3HaueHne cpeactBs aBroMmatusanmu B cootBerctBuu ¢ ['OCT 21.404-85.
OyHKIIMOHANBHBIE  cXeMbl | [IpuHImn moctpoeHus ycioBHOTo oOo3HaueHus mpubopa, [IpmmMeps! mocTpoeHus
aBTOMAaTH3aLIH. YCIOBHBIX 0003HaueHWH. TexHOJNOTHMYecKas CcXeMa Iporecca peKTH(HUKAINH.
[Toxpo6HBI aHATTN3 CXEMBI ABTOMATH3AIIMH NTPOIecca PEKTH(HUKAITIH.

OneMeHTHl CTPYKTYPHBIX CXeM, THIOBas CTpykrypHas cxema ACP. OcHoBHBIE

CrpyktypHble cxembl ACP . N
CUTHAJIbl TUTIOBON CTPYKTYPHOU CXEMBI.

[IpuHnun peryaupoBaHuss MO OTKJIOHEHHIO IO BO3MYHLIEHHIO. JlOCTOMHCTBa
KOMOMHHUPOBAHHOTO  TIPHHIWIIA  PEryJUpPOBaHMs.  BapuaHTBl  NpUMEHEHHs.
Knaccudukanus ACP. OpnHokoHTypHble U MHOTokoHTypHble ACP. ACP cBA3aHHOrO U HECBS3aHHOIO
perynmupoBanusi. ACP mnpsmoro um Hempsmoro aeiictBus. CraOwimsupyromue,
IIporpaMMHeIe, cieaduye u ontuMansasie ACP.

Baﬂaqa aHaIM3a W CHHTE3a | MaTeMaTHYECKOE OIMCAaHHE CHUCTEM peryjanpoBaHus. OCHOBHEIE XapaKTCPUCTHUKHU




ACP anemeHToB ACP. IlonydyeHue CTaTHUECKHX XapaKTEPUCTHK AaHAJIUTHYECKUM U
SKCIIEPUMEHTAIbHBIM ~ MeTOAOM. JIMHeapu3alus  HENUMHEHHBIX  CTaTHMYECKUX
XapaKTePUCTHK. BpeMeHHbIe U YacTOTHBIE JUHAMHYECKUE XapaKTePUCTHKHU. THITOBOE
BO3MyIIamomee Bo3aeicTBue. I[lepexomnas (yHKOWs, KpuBas pa3roHa OOBEKTa.
Ilepexomupie mpomeccsl B ACP. JluHamMu4eckwe  TIOKa3aTeNd  KadecTBa

pETyIHpOBaHHS.

Kparkas  xapakTtepuctuka
OCHOBHBIX 3aKOHOB
PETYIHpPOBAHUSL.

[Iponopunonaneueiii  perynsrop. Il-perynstop. W-perymsrop. [-peryasrop.
KomOnHMpOBaHHbIE 3aKOHBI PErYIHPOBAHMUS.

CoBpeMeHHBIC TCHICHINH B
obnactu pa3paboTku

CHCTEM yIIpaBJICHUS
CIIOKHBIMA ~ XUMHYECKUMHU
MIPOU3BOJICTBAMH.

]_II/I(l)pOBI)Ie CUCTEMbI  YIPAaBJICHUA. Hcnons3oBanue TCOPUHU HUCKYCCTBEHHOI'O
HWHTCJUICKTA JId YOPaBJICHUSA CIIOKHBIMU XUMHUYCCKUMU ITPOU3BOACTBAMMU.

5. H.]IaH](IpyeMI)Ie pe3yJbTarThbl oﬁyqe}mﬂ nmo JMCHMUIIJIMHE, 06ecneanamume AOCTUKCHHUE TINIAHUPYEMBIX

pe3yabTaToB 0CBOCHUSA 06p230BaTeJIbHOl71 nporpamMmbl

W3yueHne qUCIUIIMHBI HAPABJICHO HA (OPMUPOBAHHE CIEIYIOINX KOMIETEHINH:

Kon " HAaNMMEHOBAaHHUE . .

Koa n HanMeHOBaHHe HHIMKATOPOB IOCTHKEHHI KOMMeTeH it
KOMIIETeHIUH
IIK-2 IIK-2.1
Crocoben mpuHUMATh TexHHYeckne | CrocoOeH OCYIIEeCTBIATh TEXHOJOTHYECKHH MPOIECC B COOTBETCTBHH C
peteHus pu pa3paboTke | perIaMeHTOM, HCIONb30BaTh COBPEMCHHBIC TEXHHYECKHE CPEICTBA IS

TEXHOJIOTUYECKUX  MPOIECCOB, HX
MPOBEICHUSA B paMKaX DPETIAMEHTOB,
BBIABJIATE U YCTPAHATH OTKIIOHCHUA,
BBIOUPATh TEXHHUCCKUE CPEACTBA IS
u3MepeHus:  0a30BBIX  MMapaMeTPOB
TEXIpPOIecca, ChIPhsS, MPOIYKIMU C
YYETOM 3KOJOIMICCKHUX aCIICKTOB.

W3MEpEeHUS W YIPaBICHHUA OCHOBHBIMH IIApaMETPAMU TEXHOIOTUICCKHUX
MIPOIIECCOB, ONpPENENEHUs] MPAKTUYECKH BaXXHBIX CBOWCTB CBIPhS W
MIPOTYKIUH.

K-2.3
Cnoco0eH BBISBIISATh U YCTPAHATh OTKIIOHEHHS OT PErIaMeHTHBIX ITapaMeTpOB
TEXHOJIOTUYECKOTO Ipoliecca.

B pesyabTate copMHUpOBAaHHOCTH KOMIIETCHIINH CTYICHT JIOJDKCH:

3namo:

MeTomp! 1 cpecTBa U3MepeHHs 0A30BBIX MAPAMETPOB TEXHOJIOTHICCKHUX IIPOIIECCOB; TECOPETUIECKHE OCHOBHI U
CTPYKTYPHBIE CXEMy CHCTEM AaBTOMATHYECKOTO pETYIHUPOBAHHSA, TEXHHUECKUE CPEICTBA, OOECIICUMBAIOIIUC
(hyHKIIMOHMPOBAHUE CUCTEM aBTOMATHYECKOTO YIPaBICHUS

Ymemsn:

AHann3nupoBaTh CBOMCTBA XUMHKO-TEXHOJIOTMYECKHUX TPOIECCOB, KaK OOBEKTOB YIpPaBIeHUSA W (OPMHPOBATH
Tp66OBaHI/I$[ K X aBTOMAaTU3aluu, YUTATh CXCMbI CUCTEM aBTOMAaTHU3alluN HpOI/I3BOI[CTBeHHBIX HpOHeCCOB

Bnaoemeo:

HaGopom 3HaHUil U YCTaHOBJIEHHBIX MPaBHI, YTOOBI OCYIIECTBIISITh TEXHOJOTUIECKUH MPOIECC B COOTBETCTBUU
C periiaMeHTOM, HCIIONb30BaTh COBPEMEHHBIC TEXHHYECKHE CPEICTBAa Ui W3MEPECHHS W YIPaBICHUS OCHOBHBIMH
nmapaMeTpaMy TEXHOJOTHYECKUX MPOIECCOB, OMPECICHHS TPAKTUICCKH BAXKHBIX CBOHCTB CHIPBS M MIPOTYKITHH.

AHHOTADIUA
padoueil nporpaMMbl M CUMIIJIMHbI
«Teopernyeckne OCHOBBI TEXHOJIOTMH HEOPTaHUIECKUX BEIIECTBY

1. O6wmas TpynoemkocTs (3.e./dac): 5/180.

2. MecTO AUCHMILIAHBI B CTPYKTYpe 00pa30BaTebHOI IPOrpaMMbl

Huctmmuimaa 51.B.09.01 «Teoperndeckne OCHOBBI TEXHOJOTMHM HEOPTaHMYECKHUX BEIIECTB» OTHOCHTCS K
BapuaTHBHOW yacTu O0soka 1 JIucuuminHe! (MOTyTn).

Jucnnmumaa 6a3upyeTcss Ha Kypcax IIMKJIOB €CTECTBEHHOHAYYHBIX M OOIIENPO(EeCCHOHAIBHBIX TUCIIUIUINH:
«O6mas u HeopraHmdeckas Xumusy, «Pusmka», «Opranumdeckas xumuss», «Dmsmueckas xumusy, «lIporecchl u
amnmaparbl XUMHYECKHIX IPOU3BOACTBY, «O0IIas XUMHUIeCKask TEXHOIOT Y.

3. Heap u 321244 U3yYeHHS TUCHUTIIMHBI

ILlenvlo OCBOCHWSI JUCHUIUIMHBEL sIBIsieTcsl oOecriedyeHWe 0a30BOM MNOATOTOBKM CTYAEHTOB B olnactu
TEOPETUYECKUX OCHOB TEXHOJIOIMU HEOPIraHNYECKUX BELIECTB.

3aodauu npenoaBaHus AUCLUIINHBL

— c11ocoOHOCTh MCIOIBb30BaTh 3HAHUS O CTPOCHUH BEILECTBA, IPUPOJIE XMMUUECKOH CBA3U B Pa3JIMUHbBIX Ki1accax
XUMHYECKHX COEIMHEHUHN ISl U3MEHEHHsI CBOMCTB MaTepHaIoB U MEXaHUKA XUMUUECKUX MPOLIECCOB;



— CHOCOOHOCTh M TOTOBHOCTH MCIOJL30BaTh OCHOBHEIC 3aKOHBEI €CTECTBEHHBIX JAUCHUIUIAH TIpHU U3YYCHUUN

XUMHUYCCKHUX IPOIICCCOB;

— CTIIOCOOHOCTH MPUHUMATh KOHKPETHBIE TEXHUIECKHE PEIICHHUS MPH Pa3padOTKE TEXHOIOTHIECKHAX MTPOIECCOB.

4. Conep:kanue TUCIUITHHBI

HaunmeHoBanue pazaena
AU CHHUILIHHBI

Copep:xanue pa3ieja

Beenenne. Haznauenune kypca. Poib
TEPMOJMHAMUYECKUX ITOTEHIIHAJIOB B
N3yYCHUH XMMHUECKHUX MIPOLECCOB.

Ha mpumepax TepMoaiHaAMHYIECKNX MOTEHIMATIOB PacCCMaTPUBACTCS UX POJIb B
W3yICHUHN XUMHYECKHUX MPOLECCOB HEOPIaHUUECKHUX IIPOU3BOACTB.

Xumuyeckoe paBHoBecue. KoHcTaHTa
pPaBHOBECHS] XUMHUECKUX PEaKIUH U
€€ oIpeIeeHHe.

Ha mpumepe cuHTe3a aMMHaka, OKHCIECHHS IHOKCHAA CEphl B TPHOKCHI,
paccMaTpuBaeTCd KOHCTaHTa paBHOBECUS dYepe3 CTENeHb AMCCOLUAIUH,
CTENEHb NPEBPAIICHUs], MOJbHYIO JOJI0 MOJy4aeMOoro NpoayKTa.

COOTHOIIIGHHE MEXIy HW3MEHCHHEM
sHeprun [ubOca W  KOHCTaHTOM
paBHOBecHus. BimsHue TemmepaTypbl
HA XUMHYCCKOE PaBHOBECHE.

PaCCManI/IBaeTCﬂ METOAMKaA pacucTa OSHEPruu I'ubbca ¥ XUMHYECKOTO
paBHOBECHA C NNOMOIIBIO TaOIUYIHBIX JaHHBIX W MPUBCACHHBLIX MOTCHIHAJIOB
COOTBETCTBCHHO.

Bnusinne pasnuuHbBIX  (AKTOPOB Ha

PaCCManI/IBaeTCﬂ BJIMSIHUC TEMIIEPATypbl, KOHLCHTpAUWU PpECaArupyrommx

CTCIICHb NPEBPAIICHUA PA3IMYHBIX | BEIIECTB, AABJICHUA Ha CTCIICHb NPEBPAIICHUS. Pacuer PaBHOBECHS CIIOKHBIX
XUMHUYIECKUX MPOLECCOB. XUMHUYCCKHUX peaKuHﬁ.

TepMOZ[I/IHaMI/IKa Ta30BBIX CHCTEM, PaCCManHBaeTCH TEPMOJANHAMHUKA T'a30BBIX CUCTEM I10J] BBICOKUM IaBJICHUEM
HaXOoOAIHNUXCs Iona BBICOKMM | HaA MIPUMEPE CUHTC3a aMMUAKaA.

JAaBJICHHUCM.

Onpez[eneHI/Ie TCIIJIOBOTO 3(1)(1)6KT3 VpaBHeHHe COCTOSAHUA HACAJIBHOI'O U PpCajibHOI'O I'a30B. Pacuer TSPMOJANHA-
peaknuun. C:XKUMaeMOCTh ra3oB. | MHYECKHX CBOMCTB B Y3KOM HHTCpPBAJIC TCMIICPATYp U ,Z[aBJ'ICHI/Iﬁ IO 3KCIIC-

Pacuer JABJICHUS PCAJIbHBIX I'a30B.

PUMCHTAJIbHBbIM JAdHHBIM.

JleryuecTsb. Koadprmment
jerydyecTd. Poib 3TUX NOHATUH B

IMonstne «ieryuectsy». Koaddumment nerydectn. Kpurnueckne mapamerpsl
cucteMsl. Pacyer CBOWMCTB BelIeCTB Ha OCHOBAaHMU 3aKOHA COOTBETCTBEHHBIX

TEPMOJUHAMHNYCCKUX pacyeTax. COCTOﬂHHﬁ, KOHCTaHTa paBHOBECHUA 110 CXKATBIM JaHHBIM, HWCXOOsA U3
JICTYUCCTU KOMITOHCHTOB.

Du3nKO-XUMHYECKHUE OCHOBBI PaCCManHBaIOTCSI (1)I/I3I/IKO-XI/IMI/I'~IGCKI/IC OCHOBBI  THIIOBBIX Mpo1EeCCOB

TEXHOJIOTUU MHHEPAJIBbHBIX KHUCJIOT H TEXHOJIOTHUM MUHEPAJIBbHBIX COJIcli W  KHUCIIOT: 06)1(PIF, pacTBOpCHUC,

conedd. OOxur. PacTBOopeHHe W | KpHCTaJUIM3allMs, MOHHBII OOMEH U Jp.

BhIIIeNaunBanue. Kpucrammsanus u3

BOIHBIX  pacTBOpoB.  Pa3nenenne

COIEl.

Du3NKO-XUMHIECKUIT aHanm3 | PaccmarpuBaroTcss IuarpaMMbl PaBHOBECHS [BYX,- TpPEX.-4ETBIPEXKOMIIO-
XUMHYECKUX NpeBpaIleHUH. | HeHTHBIX cucTeM. [IpaBuia mocTpoeHHWs AuarpamM, MX TNPHMEHEHHE I
Jnarpammbl COCTOSTHMSI | pacyeToB.

(pacTBOpEMOCTH) CHCTEMBL. [IBYX,-

Tpex.- YETBIPEXKOMIIOHEHTHBIE

CUCTEMBI.

5. TlanupyeMble pe3yabTaThl 00y4YeHHs 10 AUCHUILINHE, 00ecneunBalolie A0CTHKEHUE IIAHUPYEMBbIX
Pe3yJabTaTOB 0CBOEHHSI 00Pa30BaTEIbLHOI MPOrpaMMbl

W3y4yeHnue AMCUMIUIMHBI HAIPaBJIEeHO Ha (DOPMHUPOBAHUE CIEAYIOIINX KOMITETEHIIUIH:

Konx wm nammMeHnoBamnme . .

Kon u HauMeHOBaHME HHANKATOPOB JOCTHKEHU A KOMIIeTeH M i
KOMIIETEeHUUU
IK-2 IK-2.1
Crocoben  mpuHHMaTh | CIIOCOOCH OCYIIECTBIATH TEXHOJIOTMYECKHH IIPOLECC B COOTBETCTBHH C PETIIAMEHTOM,
TEXHUYECKUE  PELICHUs | UCIIOJb30BaTh COBPEMEHHBIE TEXHUYECKHE CPEACTBA UIL H3MEPEHUS U YIPaBJICHUS
npu pa3paboTKe | OCHOBHBIMH IapaMeTpaMi TEXHOJIOTMISCKHX TPOIECCOB, ONPEACICHUS MPaKTUICCKU
TEXHOJIOTUYECKUX BaYKHBIX CBOMCTB CHIPbs U NPOAYKIIHH.
IPOLIECCOB, ux | TK-2.2
nposesieHus B paMKax | CmocoOeH OOOCHOBBIBATH M NPHHUMATh TEXHHYECKHE pEIICHHS TpU  BeIOOpE
PErJIaMEHTOB, BBIABIATE | TEXHOJOTHYECKHX OTEpaIuili B X0/ie pa3pabOTKH TEXHOJOTHYECKHX MPOIECCOB, YUUTHIBATH
" YCTPaHATH | 3KOJIOTUYECKUE TIOCJIEACTBUS MPUMEHEHUS KOHKPETHBIX TEXHOJOTHMM M TEXHUYECKUX
OTKJIOHEHUsI, BBIOMPATh | CPEJCTB.
TEXHUYECKHE cpeacrea | [MK-2.3
anst w3mepenust 6a3oBbiX | CriocOGEH  BBIABIATE W yCTPAHATH OTKIOHEHHS OT PErNIAMEHTHBIX —MAPaMeTpoB
rnapaMeTpoB TEXHOJIOTMYECKOT0 Mpo1ecca.
TexXIpolecca, ChIpbs, | [IK-2.4
IPOAYKIUH €  Y4CTOM | CnocoO€H MPOBOAUTH aHAIM3 MaTepHajoB Ha CTaAWSIX BXOJHOTO, TEKYIIETO
9KOJIOTMYCCKUX TEXHOJOTHYECKOI0 M 3aKIIOYHUTEIILHOTO KOHTPOJII M OCYIIECTBIATH OLIEHKY ITOJIy4aeMBbIX
aCIICKTOB. pe3ynabTaToOB.




B pesynbrare chopMUpPOBaHHOCTH KOMIIETSHITMH CTYICHT JOJDKEH:

3namep:

OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUIUIMH — (U3WKH, XHUMHH, MaTeMaTHKe, (U3XUMHH, OCHOBBI
CTPOCHHUS BEHIECTBA, NMPHUPOJY XUMHUECKHX CBS3EH PAa3IMYHBIX XUMHUYECKHX COCIUHCHHUS; MEPEYCHb TEXHHYCCKHUX
pemIeHnid, BO3MOKHOCTB TIPH pa3padoTke IpH pa3padoTKe KOHKPETHBIX TEXHOJIOTHIECKHUX IIPOLIECCOB.

Ymemsn:

[IpuMeHSITh OCHOBHBIC 3aKOHBI IJIi OCBOCHHUS XHMHKO-TEXHOJIOTHUECKUX MPOIIECCOB; MPUMEHSTH 3HAHUS O
CTPOCHHUU BEIECTBA, MPUPOJIC XUMHUUCCKUX CBA3CH JJIs YCTAHOBJICHUS MEXaHU3Ma PEAKIUH;, OMPEACISITh BO3MOXKHEIC
CXEMBbI TEXHOJOTHYCSCKHUX TPOIIECCOB U CPEIICTB B JAHHOM ITPOU3BOJICTBE.

Bnaoemeo:

HaBpikaMu npUMEHEHUs] OCHOBHBIX 3aKOHOB IPH pacueTax TEXHOJIOTHYCCKUX MapaMETPOB; HABBIKAMHU aHAJIHM3a
3((EeKTUBHOCTH TEXHOJOTHIECKAX IIPOIECCOB M SKOJIOTHYECKON Oe30macHOCTH WX peai3allid B IPOM3BOJICTBE;
HaBBIKAMU pacyeTa 1 MpeACKa3aHnsI MEXaHU3Ma PEaKIInH, XUMHIECKOTO IIPOIIecca.

AHHOTANUS
padoyeii mporpaMMsbl TUCHUIIHMHBI
TexHomorus cBsA3aHHOTO a30Ta

1. O6uras TpymroemkocTh (3.¢./ uac): 5/180.

2. MecTO THCOMILUTAHBI B CTPYKTYPe 00pa30oBaTebHOIT MPOrpaMMbl

Jucuunnuza b1.B.09.02 «TexHoI0THS CBA3aHHOTO a30Ta» OTHOCUTCS K BApHaTUBHOM yacTu Oi1oka 1.

JucnuminHa 0a3upyeTcs Ha Kypcax IHKJIOB €CTECTBCHHOHAYYHBIX U OOIICIPOGECCUOHATIBHBIX TUCIIUATUINH:
«OO6mas U HeopraHuueckas xumus», «Pusuka», «Opranuueckas xuMmus», «Dusmueckas xumus», «llporecchl u
amnmaparbl XUMHYECKIX IIPOU3BOACTBY, «XXUMHUYECKUE PEaKTOPB», «O0Imas XuMIdecKas TEXHOJIOTH.

3. leab U 3aa4u U3yYeHUs! AU CUMILIMHbBI

ILlenvto oucyunaunsl sBuseTcs odecredeHne 0a30BOI MOATOTOBKU CTYACHTOB B 00JacT (H)YHKIIMOHHPOBAHUSL
MIPOM3BOJICTB TEXHOJIOTHH CBSA3aHHOTO a30Ta, PH3UKO-XIMHUYCCKHE OCHOBHI IIPOU3BOICTBA, H3YICHHE TEXHOIOTHICCKUX
CXeM, OCHOBHOTO H BCIIOMOTATEIHLHOTO OOOPYIOBAaHHSA, NMPUMEHSEMOTO B IPOWU3BOJICTBAX TEXHOJOTHH CBS3aHHOTO
a3oTa,

3aoauu oucyuniunbl:

—yCBOGHHE CTyICHTaMH (PUINKO-XMMHUICCKHX OCHOB TEXHOJIOTHH CBSI3aHHOTO a30Ta M BEIOOpa
TEXHOJIOTHYECKUX TapaMeTPOB;
—yCBOCHI/IC l'[pI/IHL[I/IHI/IaJII)HbIX TEXHOJOI'MYCCKUX CXEM HpOI/I3BOJICTBa HpOI[yKLlI/II/I CBA3aHHOI'O a30Ta U
UX amnmapaTypHoe Oo(OpMIICHHS C YYETOM HOBCHINUX JOCTIDKCHHH HAyKH, TEXHHKA W OMbITa PabOThI
IIPOMBIIIICHHBIX [IPEANIPUATHIA,
—YCBOCHI/IC METOAOB aHaJIn3a U OILICHKU aHLTepHaTI/IBHLIX BapI/IaHTOB TGXHOJ’IOI‘I/I‘ICCKOﬁ CXEMbI U €€
OTACIIBHBIX ySHOB;
YCBOECHHE METOJIOB TEXHUIECKOTO KOHTPOJISI B TEXHOJIOTHH CBS3aHHOTO a30Ta.
4. Conep:kanue QIMCHUIITHHBI

HaunmenoBan
He pa3zgeia Conep:xaHue pa3aeia
JMCIHIIIMHBI

3HayeHHE CBSI3aHHOTO a30Ta JJIsI HApOJHOTO xo3siicTBa. HutpaTHast mpoGinema. CpaBHHUTENbHAS
XapaKTEPUCTUKA UICTOYHUKOB ChIPbsI U METOJIOB MOJIYUYEHHsI POTYKTOB CBSI3aHHOT'O a30Ta.
Beenenue AMMHAYHBIA METOJA TOJY4YEHHUS MPOJYKTOB TEXHOJIOTMH CBSI3aHHOTO azota. Croco0sl
MPOM3BOJICTBA BOJOPOJa W a30TO-BOJIOPOJHON CMeCH (XUMUYECKUH, DICKTPOXMUMHYECKUNA U
KPHOTEHHBIN).

2.1.XumMu4yecKkne crnocodbl MPOU3BOACTBA BOJOPOJCOAEP KAIIMX Tra30B JUIsi CHHTe3a
aMMHaKa

2.1.1T1pon3BOACTBO BOJOPO/a U OKCHJAA yIiIepoJia METOJ0OM Ta3u(HKaliuy TBEPIOrO TOILIMBA.
Du3NKO-XUMHUYECKHE OCHOBBI TIpoliecca, coctaB rasa. O6opynoBanue (Ta3oreHepaTophl).
IlepcnexTuBsl npouecca.

2.1.2. TIpou3BOACTBO BOAOPOAA M OKCHJA YIJIEpoJia METOJIOM KOHBEPCHH NMPUPOJHOTO Tasa U
JKUJKUX YTTIEBOAOPOOB C PAa3HBIMU OKHCIIUTEISIMHU (BOISHBIM I1apOM, KHCIIOPOJOM, THOKCHIOM
yriepona). PHU3MKO-XMMHUYECKHE OCHOBBI IPOIECCOB (PaBHOBECHE, MEXaHW3M, KHHETHKA).
Karanuzaropst. [IpnunHel caxxeoOpa3oBaHus M CHOCOOBI X YCTPaHEHHS.

2.1.3. Tlpon3BOACTBO BOJOPO/A METOJOM KOHBEPCHMHM OKCHIA yIJIepojJia C BOISHBIM IIapOM.
Du3nKo-XMMHYECKHE OCHOBEHI ITpoliecca (paBHOBECHE, MEXaHU3M, KHHETHKA, KaTaJIn3aTophl).
2.1.4. TexHOMOTHYECKUE CXEMBbI KOHBEPCHH YTIEBOJOPOAHBIX T'a30B C MOJyYCHHEM BOJIOpPOIA
UL CHUHTE3a aMMHaka. JIByXCTyHeH‘-IaTaﬂ MMapoBO3AyHIHAA KaTAJIUTUYCCKasA KOHBEPCHUA
MPUPOJTHOTO Ta3a MoJ| JaBJICHUEM U JBYXCTYIICHYaTass KOHBEpCHs okcuaa yriepojaa. OCHOBHOE
obopynoBanue (TpyOdarasi medb, MIAXTHBIM KOHBEPTOP METaHA, PEaKTOPHI KOHBEPCHH OKCHAA
yraeposa).

IIpousBoacTBO
aMMHaKa nu
MeTaHoIa




2.2. Croco0bl 0YHCTKHU TEXHOJOTHYECKUX ra30B 0T KATATHTHYCCKHUX SI/I0B.

2.2.1. CrocoObl OYHCTKMA TEXHOJIOTUYECKUX Ta30B OT CEPHUCTHIX coenuHeHUH. DU3HKO-
XUMHUYECKHE OCHOBBI THAPHPOBAHMS CEPO-OPraHUYECKUX COCAMHEHUI 1O CEepoBOAOpOIA
(paBHOBECHE, CKOPOCTbB, KaTann3aTopsl). DU3MKO-XUMHUYECKHE OCHOBBI B3aUMOJACHCTBUS
CEpOBOJIOPOAA M HEKOTOPBIX CEPO-OPTaHMYECKHX COCAMHEHMI € TOTIOTHTENEM Ha OCHOBE
OKcuza IuHKA. (PaBHOBECHE, CKOPOCTH). TEXHOIIOTHYECKash CXeMa OYUCTKU MPHUPOIHOTO ras3a OT
coenmHeHUH cepbl. OCHOBHOE 000pyHoBaHue (peakTop, ancopoep).

2.2.2. O9uCTKa TEXHOJIOTHYECKUX Ta30B OT KUCIOPOICOACPKAIIIX COeqIMHEHUI. BpiOop crocoba
OYMCTKM B 3aBHUCUMOCTH OT cocTaBa ra3a. @DOHU3HKO-XMMHUYECKHE OCHOBBI OYHUCTKH
KOHBEPTUPOBAaHHOTO Tra3a OT JWOKCHAa yriepoga amuHamu. Cxema OYHCTKH
KOHBEPTHUPOBAaHHOTO Ta3za OT JMOKCHIA Yyriiepoja HOA AaBJICHUEM C PasJeleHHBIMH HOTOKaMHU
pactBopa ammuHa. OcHoBHOe oOopynoBanue (adbcopOep, pereHeparop). OCOOEHHOCTH OYHCTKH
KOHBepTHpOoBaHHOTO ra3a oT CO, ropsunM pacTBOpoM mnoTauia. BeIioop TemnepaTypsl, AaBiIeHUs,
KOHIICHTpAIlMM TNOoTama. JIByXmoTouHas TexHosormdeckas cxema. OcHOBHOe 000pynoBaHHE
(abcopbep, perenepaTtop). CpaBHEHHE CTIOCOOOB OYHCTKH KOHBEPTHPOBAHHOTO Ta3a OT JHOKCHAA
yIJIepoia BOAHBIMY PACTBOpaMH aMHHA U ITOTalla.

2.2.3.Cnoco0Bl OYMCTKH KOHBEPTHPOBAHHOTO Tra3a OT OKCHIAa yriiepoaa. AOcCOopOUMOHHBIE U
KaTaJTUTHYECKHE CHOCOOBI OYMCTKH OT OKcuaa yriepona. Pu3nko-XxuMudeckne OCHOBBI OYHCTKH
KOHBEPTHPOBAHHOTO Ta3a OT OKCHIOB YIIEpPOAa KaTATHTHYECKUM THIPUPOBAHHEM IO METaHA.
Karanuzaropsl MeTaHupoBaHus.  TexHOIOrHYecKas cxema.

2.3. IIpou3BOJACTBO CHHTETHYECKOT0 aMMHAaKA.

2.3.1. CsgoiictBa ammuaxa.PU3NKO-XMMUYECKHMEOCHOBB CHHTe3a. (BiumsHHMe pa3muuHBIX
[apaMeTpoB Ha PAaBHOBECHE U CKOPOCTh CHHTE3a, Ha IPOM3BOAUTEIBHOCTh KOJIOHHBI CHHTE3A.
Karanu3aTopsl cCMHTe3a aMMHaKa, UX COCTaB, CIOCOOBI IPOU3BOJICTRA).

2.3.2. TexHonorndyeckue MNPUHLUIBI CHHTE3a aMMHaka (MCIOJNb30BaHUE IMPKYIAIHOHHON
CXEMBI, BEIOOp MeCTa BBOJa UCXOTHOH a30TO-BOJOPOIHON CMECH B 3aBHCUMOCTH OT €€ UHCTOTHL,
BBIBOJ] MHEPTHBIX IpUMeEcel, yMEHBIICHHE KOHIICHTPAlMM aMMHaKa Ha BXOIE B KOJOHHY
CHHTE3a, WCIOJh30BaHUE ONTHUMAIHHOTO TEMIIEPATYpPHOTO peXHMa, HCIIONB30BaHUE TeIula
9K30TEpPMHUYECKON PeaKINi CHHTEe3a aMMHUAaKa, UCTIOIb30BaHUE ONITUMAIIEHOTO JAaBIICHHS).

2.3.3. TexHONMOTHMYECKHE CXEeMBI OJOKa CHHTe3a aMMHaKa O] CPEJAHHUM JaBJICHHUEM c
KOHLICHTPAllUOHHOM KOJIOHHOM W aMMHauHbIM XOJIOJWIBHUKOM BO BTOPOW CTYIIEHHU
koHaeHcanuu. OCHOBHOE 000pyIoBaHue (KOJIOHHA CUHTE3a, KOJIOHHA KOHACHCAIINN ).

2.3.4. OcHOBHbIE TEHJICHIIMY 1 NEPCIIEKTHUBbI aMMHUAYHOT0 criocoda (PUKCaliK a30Ta.

2.4. CuHTe3bl Ha OCHOBE BOJIOPO/Ia U OKCU/IA yIJIepoa.

CeoiicTBa W mnpuMeHeHHe MeTaHoja. DOU3NKO-XMMHYECKHEe OCHOBBI CHHTE3a MeTaHoJja.
(paBHOBecHe, KHHETHKA, KaTaiam3aTopbl). TexHonormueckas cxema. OCHOBHas ammaparypa.
CpaBHHTeHBHBIﬁ aHaJIN3 TCXHOJIOTUHN aMMHAaKa U MCTaHOJIa.

IIpounsBoncts
0 a30THOM
KHCJIOTBI

5.3. CpoiicTBa 1 NpUMeHEeHNE a30THOM KHUCJIOTHI.
3.2. TexH0/10TMSl HEKOHLEHTPUPOBAHHOMN A30THON KHMCJIOTHI 13 aMMHUaKa ¥ KUCIIOpoaa
BO3/IyXa.
3.2.1. ®u3nKo-XMMHUYECKHE OCHOBEI KOHTAKTHOTO OKHCIICHHS aMMHaKa (BIUSHUE TEMIIEPATyPHI,
JTABJICHUS, KOHIICHTPAIlMH aMMHAaKa W KUCIOPOJa Ha PABHOBECHE M CKOPOCTh, Ha CEICKTHBHOCTD
nporiecca). CocTaB U CBOICTBa aMMHAaYHO-BO3IYITHOH cMecu.Karanm3atopsr
3.2.2. ®U3HKO-XUMHYECKIE OCHOBBI ITepepabOTKH OKCHIA a30Ta B a30THYIO KACIOTY. OKHUCICHHE
OKCHIa a30Ta B BBICIIME OKCHAbI. PaBHOBECHE, MEXaHM3M W KHHETHKA IMpoIecca, ero
0C00EHHOCTH.AOCOPOIMS BBICIINX OKCHAOB a30Ta BOAHBIMHM PACTBOPAMH a30THOW KHCIOTHIL.
PaBHOBecHe, MEXaHU3M M KUHETHKA abCOPOIMK AUMOKCH/IA a30Ta BOJHBIMU PACTBOPAMHU a30THOM
KucHoThl. [IpakTHueckoe OCyIIeCTBICHHE Mpollecca MepepadoTKH OKCHa a3oTa B a30THYIO
KHCIIOTY.
3.2.3. Mero/ipl 00€3BpEKUBAHUSI OTXOASAIINX T'a30B a30THO-KUCIOTHBIX MPOU3BOJCTB OT OKCHIOB
a30Ta (TepMHYECKHe, KaTaTUTHIeCKHUEe, a0COPOIIMOHHEIE, aICOPOIMOHHEIC).
3.2.4. TexHOJIIOTUYECKUE CXEMBI MPOU3BOACTBA HEKOHUEHTPUPOBAHHON a30THOH KHCJIOTBI
(cxema emMHOTO JaBJICHUS HAa BCEX CTAAMAX IPOHM3BOJCTBA, KOMOWHUPOBAHHBIC CXEMBI C
pa3sHBIMHU JaBICHUSIMHU Ha pa3IMYHBIX CTAJUSIX MPOU3BOACTBa). OCHOBHOE 00OPYIOBaHUE
(KOHTaKTHBIN ammapar, XOJOAHJIbHHK-KOHACHCATOp, abcopOep, peakTop KaTaluTHYCCKOH
OYHCTKH OTXOSIIUX I'a30B).
3.3. TexHO/I0THSI KOHIEHTPUPOBAHHOI a30THOM KHUCJIOTHI.
3.3.1.Beibop cmocoba KOHIICHTPHPOBAHWS B 3aBHCHUMOCTH OT TPEeOOBAaHHS K YHCTOTE
KUACIOTHL. KOHIIEHTpHpPOBaHHE a30THOM KHCJIOTHI C IIOMOINBIO BOJOOTHHMAIOIIUX CPEICTB.
OU3UKO-XUMHUYECKHE OCHOBBI KOHIICHTPHPOBAHUS C MOMOIIBIOPACTBOPA HUTpaTa MarHus. Beroop
mapaMeTpoB MpoIecca C TMOMOIIBI TPOWHOW auarpaMmbl.HeoOXOOMMOCTh M MPaKTHYECKOE
OCYILIECTBIICHHUE IPEIBAPUTECIFHOIO  KOHICHTPUPOBAHUS  HEKOHIICHTPHPOBAHHOW a30THOU
KHACJIOTBl ~ TyTeM  IEPeroHKH. TexHonmormyeckass cxeMa  KOHICHTPHUPOBAHHS




HCKOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MOMOIIBIO pacTBOpa HuUTpata marHus. OCHOBHAas
ammaparypa.

3.3.2.1lpsmoii CUHTE3 KOHIEHTPUPOBAHHON a30THOM KHCJIOTHI W3 JKHIKHX OKCHIOB a3oTa.
OU3UKO-XUMHUYECKHE OCHOBBI cuHTe3a. CocoOBbI MOJYYCHHS JKHIKOTO TETPAOKCHAA a30Ta B
3aBHCHMOCTH OT CHOCO0a MOXY4eHUs HUTPO3HOTO Traza. OCHOBHBIE CTAaIUH Iporecca (OTaeNIeHuE
M30BITOYHOM BOJIBI,
KOHI[CHTPUPOBAHHBIX OKCHJOB a30Ta, KOH/AEHCaIHs) TeXHOIOrHIeCKHe CXeMbI TPSIMOTO CHHTE3a
OcHoBHas amnmaparypa.

TOMOI'€HHOE€ W TETEPOTCHHOC OKHCICHHE OKCHIa as30Ta, IOJy4YE€HUEC

5. H.]IaH](IpyeMI)Ie pe3yJbTarThbl oﬁyqe}mﬂ nmo JMCHUIIJIMHE, 06ecneanamume HOCTUKECHHUE IVIAHUPYEMBIX

pe3yabTaToB 0CBOCHUA 06p230BaTeJIbHOl71 nporpamMmbIl

I/I3yquI/1e JUCHUIUIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie CJICAYIONX KOMIICTCHIINI:

Koa n HaumenoBanue . .
Koa n HauMeHOBaHHE HHIUKATOPOB JOCTHKEHUH KOMIIeTeH Uil
KOMIIeTEeHIMH
nK-1 nK-1.1
Cmocoben CriocobeH HacTpanBaTh W IPOBOJUTE MPOBEPKY 000PYAOBAHHUS.
oI0NpPaTsb, IK-1.2
HacTpauBarh, Criocoben MPOBEPATH TEXHUYECKOE COCTOSIHUE, IIPOBOJUTD
00CIIyKUBaTh, IOTOBUTbH | MPOMUIAKTHYECKAE OCMOTPHI M  OOCIyXKHBaHHE OOOpYIOBaHMsA, BKIOYAs
K PEMOHTY, | OATOTOBKY K PEMOHTAM.
9KCIUTyaTHPOBATh, IK-1.3
YCTPaHAThL  OTKJIOHCHHUSA JIeMOHCTpHPYET TOTOBHOCTh K OCBOCHHIO HOBOTO OOOpYZOBaHUS U €TO
oT PCriIaMCHTHBIX | SKCINTyaTaIllH.
pEeXKUMOB paboThI OK-1.4
OCHOBHOE Crnoco0eH aHalIu3WpOBaTh TEXHUYECKYI0 JOKYMEHTAIlMIO, TPOBOJMTH
TEXHOJIOTMYECKOC OCHOBHBIE MH)KEHEpHBIE pacueThl i 1moadopa o0OpYIOBaHUS B COOTBETCTBHUHU C
000pYZI0BaHKUE C YYETOM | TEXHONOTHYECKHMH periaaMeHTaMM ¥ MacIiTaboM NMPOU3BOJICTBA.
TpeOoBaHUIt IK-1.5
TEXHIIECKON Croco0eH BBISIBIATH U YyCTPAHITh OTKJIOHEHHUS OT PErJaMEeHTHBIX PEeXHMOB
AOKyMCEHTalUH. pabOThI OCHOBHOTO TEXHOJIOTHYECKOTO 000PYIOBAHUS.
K-1.6
l'oToB  ncnonp3oBaTh  HOPMATHBHBIE  JOKYMEHTBI IO  KayecTBY,
CTaH/APTU3AINHN ¥ CEPTUPHKALNY BBITYCKaEMOH MPOIYKIUH, TPUMEHATH 3JIEMEHTHI
9KOJIOTMYECKOT0 aHaJIN3a B IPAKTHIECKOH padore.
IK-2 IK-2.1
Cnocoben CriocoOeH OCYIIECTBIATh TEXHOJOTHYECKHH TIPOIECC B COOTBETCTBHU C
NIPUHUMATh TEXHUYECKHUE | PETJIAMEHTOM, HCIIOIL30BAaTh COBPEMEHHBIE TEXHUYECKHUE CPENICTBA I U3MEPEHUS U
pemreHus IIpH | YIpaBIEHUS OCHOBHLIMHU ITapaMeTpaMU TEXHOJIOIMYECKUX IPOIIECCOB, OIPENEIICHHS
pa3paboTke IIPAKTUYECKH BAJKHBIX CBOMCTB ChIPbsI U IPOJYKIMHU.
TEXHOJIOTHYECKUX IK-2.2
MPOLIECCOB, HX CriocobeH 000CHOBBIBAaTh M NMPHHUMATh TEXHUYECKHE PEIICHHs IPH BBIOOpE
IIPOBENECHUS B pPaMKax | TEXHOJIOTHYECKUX OIEeparuii B XOAe pa3pabOTKM TEXHOJOTHYECKHX IPOIECCOB,
pPEeryiaMEHTOB, BBISBIATH | YYUTHIBATh HKOJIOTMYECKUE IOCIEACTBUSI IPUMEHEHUSI KOHKPETHBIX TEXHOJOTHMU U
U YCTPAHATh | TEXHUYECKUX CPEICTB.
OTKJIOHEHU, BBI6I/IpaTB IIK-2.3
TCXHUYCCKUE  CPEIACTBA Crioco6eH BBISIBIIATH U YCTPAHATh OTKIIOHEHHS OT PErJIaMeHTHBIX TapaMeTpOB
JUISl H3MEPEHHs 6A30BBIX | TEXHOJIOTMYECKOTO MPOIECCa.
IapaMeTpoB nK-2.4
Texmponecca, CBIPbA, Crocoben IIPOBOJUTH aHAJIM3 MATEPUAIOB HA CTAaIHSAX BXOIHOI'O, TEKYILETO
OpoAyKIuyd € Yy4€TOM | TEeXHOJIOIMYECKOr0 M 3aKIIOYUTEIBHOIO KOHTPOJIA M OCYLIECTBIIATH OLIEHKY
9KOJIOTHIECKHX MOJy4aeMBIX PE3YIbTATOB.
aCIIEKTOB.

B pesynbrare chopMUpPOBaHHOCTH KOMIIETSHITMH CTYISHT JOJDKEH:

3namep:

TCXHOJIOTUIO IIPOU3BOJCTBA aMMHUAKA, a30THOH KHUCJIOTBI; TEXHUYCCKHEC Tp€60BaHI/I$I K CBIpbIO, MaTepHajiaMm,
TOTOBOM NpoOAYKIMH; OCHOBHOC TEXHOJOIMYECKOEC O60pyﬂ0BaHI/Ie U HOPpUHOUIBL €0 pa6OTBI; NEPCICKTHUBBL
TEXHUYCCKOTO pa3BUTUA IIPOU3BOACTBA; allllapaTypHOC 0(1)0pMJ'IGHI/IC MPpOU3BOACTB, MHNPUMCHIACMOC B TEXHOJOTUAX
CBA3aHHOI'0O asoTa, B 3aBUCHMOCTH OT I/ICHOJ'IB3Y€MOI>1 TEXHOJIOTHYECKOMI CXCMBI; CIIOCOOBI yTuin3anuu TBEPAbIX,
KUIKHUX H Fa3006paSHLIX OTXO0J0B, 06pa3y}0nmxcsi Ha KOHKpCTHOﬁ CTaun MPOU3BOACTBA; OCHOBHOC H
BCIIOMOT'aTCJIbHOC ChIPHE U1 TPOU3BOACTBA MMPOAYKIIUU CBA3AHHOI'O a30Td, OCHOBHBIC U BCIIOMOTI'aTCJIbHbBIC MaTCpHAJIbl



JJIA OCYIIECTBJICHUA 3TUX MPOLCCCOB, KPUTCPUHN OLICHKU Ka4Y€CTBa TOTOBOM MMpoAYyKIHHU, 060py,HOBaHI/IC n HpI/IGOpLI JJIsL
aHajmn3a d)I/IBI/IKO-XI/IMI/I‘{CCKI/IX CBOJCTB BEIIECTB U MaTepuaioB.

Ymemns:

paccunThIBaTh HOPMAaTUBBI MaTepUabHBIX 3aTpaT (HOPMBI pacxolia ChIpbs, HOy(HaOpHKATOB, MaTepHAJIOB,
9HEPrUM); PacCUUTHIBATH MPOM3BOACTBEHHBIC MOILIHOCTH W 3arpy3Ky 0oOOpYIOBaHHWS; PacCUUTHIBATH MaTE€pPHAIBHO-
TEIJIOBBIE OaNaHCHl CTaJWi MPOM3BOJCTBEHHOTO IPOIECCA, AHAIN3UPOBATH NPHUYMHBI HAPYIICHHS HOPMAaIbHOTO
TEXHOJIOTHYECKOTO PEKMMa, OCYLIECTBIIATh MOAOOp KAaTalM3aTOPOB AT KOHKPETHOW CTaJuHM TEXHOJIOTHYECKOTO
npoliecca; MPOBOANUTH AHAIH3BI CBIPbsI M TOTOBOM NMPOAYKLIUH.

Bnaoemw:

MeToAaMu paboThl CO CIIEIUATBHON JUTEPAaTypod M HAYYHO-TEXHHYECKOH DOKYMEHTAaIMel, HOPMAaTHBHBIMH
JMOKYMEHTaMH B O0JIaCTH CTaHOApTH3aIlMH KadecTBa CHIpbs, momydabpukaroB u rotoBoil mponykuuu (IOCT, TY);
HOPMATHUBHBIMH aKTaMH B OOJIACTH SKOJIOTHYCCKOW W mpomebiiuieHHOW OesonmacHoctu (CanlluH, T'H, IIB),
TEXHHYECKUMH pPETrJIaMeHTaMU B 00JaCTH XMMHYECKOH NPOAYKIMH; METOJaMU JIabOpaTOpHOIO aHaiu3a ChIpbS U
MPOAYKIMH B IPOU3BOJCTBE TEXHOJIOTHH CBA3aHHOIO a30Ta.

AHHOTAIUA
padoueii nporpaMMsbl JUCHHUIIIHHBI
Texnonozuna MunepanibHbIX KUCIOM U COIEN

1.00masn TpynoeMKocTh (3.¢./ 9ac): 9/ 324
2. MecTo AMCUMIUINHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMmbl

Hucnummaa 51.B.09.03 TexHOIOTHS MUHEPANBHBIX KHCJIOT M COJEH OTHOCUTCS K BapHATHBHOM 4acTH OJIOKa
1 Juctunnvnel (MOaynn).

JucuuruimHa 6asupyercs Ha Kypcax LUKIOB €CTECTBEHHOHAYYHBIX M 00mIenpodeccHOHaNbHBIX AMCIUILINH:
Marematuka, ®usuka, OOmas u Heopranuueckas xumusi, OOmias xuMuueckas TexHojorus, [Iponeccsl U anmapars
XAMHYECKOH TEXHOJIOTHH, XUMHYECKUe peakTopbl, Kpucrannorpadus u MuHepanorus.

3. Heap u 321244 U3yYeHHS JUCHUTIIMHBI

Lenpro n3y4eHUs! QUCHUILIMHBI SIBISIETCS IPUOOpETEHHE 00YyUYaroIMMUC HEOOXOANMBIX 3HAHUI U YMEHHH B
00J1acTH XMMHYECKOH TEXHOJIOTHH, KOTOpPBIE MOTPEOYIOTCS MM Ul PELICHUS MPAKTHYECKHUX 3a1ad B MOCIEAYIOMEH
npodeccrnoHaNBHOH NeATeNBHOCTH.
3a7a4un AUCIMIUINHEL:

- YCBOGHHE 00Y4JaIOIUMHUCS (PU3NKO-XUMHIECKUX OCHOB NMPOU3BOACTBA MUHEPAIBHBIX KHUCIIOT U COJIEH;
- UW3y4YCHHE OCHOBHBIX XHMHKO-TEXHOJOTHMUECKHX MPOIECCOB M CYHIECTBYIOIIMX CIIOCOOOB IPOM3BOICTBA
MHHEPAIBHBIX KUCIIOT U COJICH C YyU4eTOM HOBEHIIMX JOCTH)KEHUI HayKH, TEXHUKU M OIBITA Pa0OTHI MPOMBIIUICHHBIX
IIPEAIPUATUMN;
- YCBOCHHUE NPUHIUIHAIBHBIX TEXHOJOIMYECKUX CXEM MPOU3BOJICTB U UX alapaTypHOTro opOpMIICHHS;
- U3y4eHHUEe NIPUHIUIIOB ¥ METOI0B CO3/IaHMsI MAJIOOTXOAHBIX IIPOU3BOCTB, SHEPIOTEXHOJOTHYECKUX CXEM;
- YCBOEHHE METOJIOB TEXHHUYECKOTO KOHTPOJIS B IPOM3BOJCTBAX MUHEPAIBbHBIX KUCIOT U COJIEH.
- M3Y4eHHE BCEX BHJOB OTXOJIOB OCHOBHBIX IPOM3BOJCTB, MX BPEIHOE BO3JCHCTBHE HAa YEJIOBEKAa M OKPYKAIOIIYIO
cpeny.

4. Copep:kaHue TUCHHUIIHHBI

Ne HaumenoBanue pasaena

Coaep:xanue pasaeia
pa3nena | TUCHHIIHHBI aep pasi

3HaueHHe MHUHEPpAJIbHBIX KHUCJIOT H conei JJIA OKOHOMHKH

1 BBenenue
. CTpaHBl. ACCOPTHMEHT, 00JTaCTH MTPUMEHEHHS.

[IpousBoacTBo cepHOM KUCIOTHL. [IpoM3BOICTBO CONSIHOM
KucnoTel.  [IpousBomcTBO — Tepmmdeckolr  ochopHOi
KUCJIOTH.  [IpOM3BOACTBO  SKCTPaKIMOHHON  (ochopHOH
KHCJIOTHI.

OCHOBBI TEXHOJIOTUU U MPUHIUIINAJIBHBIC
2 TCXHOJIOTUYECKUE CXEMbI IIPOU3BOACTBA
MUHEPAJIbHBIX KHUCIIOT

OCHOBBI TeXHOIOTHH H IIPUHIUIIHATIbHBIE [Tpou3BOJACTBO MHHEPAIBbHBIX  yAOOpeHWH (a30THBIX,

3. TEXHOIOTHUECKHE CXEeMbl NPOHM3BOLCTBA (hocOpHBIX, KaTMHHBIX, KOMIUICKCHBIX, CJOXHBIX H
couei cMmemaHHbIX). [Ipou3BOACTBO COMBI.
4 OTX0Apl TPOM3BOACTBA MHUHEPATBHBIX KHCIOT W COJIEH,

OKoNIOrHyeCKHue MPOOIEMBI POU3BOACTBA | ¢rioco6bI X 00C3BPEKMBAHNS H YTHIH3ALIH.

5. IlnmaHupyemble pe3yabTaThbl 00y4YeHHS] MO AWCHUILIMHE, o0ecrneyMBAaIOLIMe OCTHKeHHE IJIAHUPYeMBbIX
pe3yJ1bTAaTOB OCBOCHHS 00pa30BaTEIbHOI IPOrpaMMbl

HSy‘leHI/IC JAUCHUIUIMHBI HAITPAaBJICHO Ha (I)OpMI/IpOBaHI/IC CJICAYIOHNX KOMHGTGHHHﬁZ

Kon u HanMeHOBaHHE KOMIIETEHITHHA Kon u HauMeHOBaHMe HWHAUKATOPOB [I0CTHKEHUMH
KOMIIEeTEeHIN I




IK-1

Cnoco0eH  OCyLIECTBJIATH  KOHTPOJIb  COOJIO/CHHSA
TEXHOJIOTUYECKUX IIApaMeTPOB B Ipelesax, yTBep:KACHHBIX
TEXHOJIOTUYECKUM PpErJIaMEHTOM, HPHHUMATh Mephl IO
YCTPaHEHHIO IPHYHH, BBI3BIBAIOIINX OTKJIOHEHHE OT HOPM
TEXHOJIOTUYECKOI'0 periiaMeHTa, 00ecleynBaTh MOATOTOBKY
TEXHOJIOTUYECKOI0 000PYIOBAaHHUS K IIPOBEPKE 1 PEMOHTY

IIK - 1.1 CrocobeHn HacTpauBaThb W IPOBOAMTH
IPOBEPKY 000pYI0BaHHSI.
INK - 1.2 CoocobeH mpoBepsATh TEXHHUYECKOE

COCTOSIHUE, TPOBOJUTH MPO(YHUIAKTHYCCKIE OCMOTPHI U
o0cy)xuBaHHE 00OPYHIOBaHHMS, BKIIFOYAsl TIOATOTOBKY K
peMOHTaM

IIK — 1.3 JleMOHCTpupyeT TOTOBHOCTb K OCBOEHUIO
HOBOT'0 000PYIOBaHMA U €ro HKCILTyaTal[lu

IIK 1.4 CnoocobeH aHaIM3MpOBAaTh TEXHHUYECKYIO
JIOKYMEHTAIUI0, MPOBOJUTH OCHOBHBIE WH)KEHEPHBIE
pacdetsl uist oa0opa 000pyJOBaHHSI B COOTBETCTBUU C
TEXHOJIOTUYECKUMH  perjaMeHTaMM U  MaciTaboM
IIPOU3BOJICTBA

ITK — 1.5 CriocoOeH BBISBISITH M YCTPAHSITh OTKIOHESHUS
OT pErVIaMEHTHBIX PEXHMOB pPabOTBl OCHOBHOTO
TEXHOJIOTHYECKOTO 000PYAOBaHUS

IIK - 1.6 TotoB wucnons3oBaTh HOPMATUBHBIE
JIOKYMEHTBl ~ 1I0  KauecTBY, CTaHAapTU3alUd U
cepTH(HUKAINU BBITYCKaEMOH TNPOAYKIHH, NPUMEHSATH
3JIEMEHTHI HKOJOTHYECKOTO aHali3a B IPAKTHYECKOH
pabote

[K-2

CnocobeH mNpuUHMMAaTh TEXHHYECKHE pEIICHWS IpH
pa3paboTKe TEXHOJIOTUYECKHUX MPOIIECCOB, X MIPOBEICHNUS B
paMKax perJIaMEHTOB, BBISABIATH U YCTPAHATh OTKIOHEHHS,
BBIOMPATh TEXHUYECKHE CPENICTBA JJISI U3MEPEHHs 0a30BBIX
[apaMeTpoB TEXIIPOIlecca, ChIPbS, NMPOAYKLIUU C Y4ETOM
9KOJIOTHYECKUX ACIIEKTOB

INIK — 2.1 CrocobeH OCyIIeCTBIATh TEXHOJIOTUICCKUN
MpoIIecC B COOTBETCTBUH C PETJIAMEHTOM, HCIOIH30BATh
COBpPEMCHHBIC TEXHHUECKUE CPEICTBA IS M3MEPEHUS U
yIpaBICHUSI OCHOBHBEIMU mapamMeTpamMu
TEXHOJIOTMYECKUX MPOILIECCOB, onpeeNeHus
MPAKTUYECKH BaXKHBIX CBOMCTB CHIPhS U MIPOLYKIIUH

I[NIK — 2.2 Cnocobern 00OCHOBBIBATH W NPHHIMATH
TEXHHYECKHE PEIICHHS NMPH BBIOOPE TEXHOJIOTMYECKUX
omeparii B Xoxe pa3pabOTKM  TEXHOJIOTHYECKHX
MPOLIECCOB, YYUTHIBATh OSKOJOTHYECKHE ITOCICICTBUS
MIPUMEHEHNS KOHKPETHBIX TEXHOJIOTMH M TEXHHYECKHUX
CpeAcTB

ITK — 2.3 CriocoOeH BBISIBIATH ¥ YCTPAHSTh OTKIOHECHUSI
OT perIaMEeHTHBIX MapaMeTpOB TEXHOJIOTHYECKOTO
npouecca

[IK — 2.4 CriocobeH poBOANTH aHAJIH3 MaTepHAIIOB Ha
CTaIusAX BXOJHOTO, TEKYIIEr0o TEXHOJIOTHYECKOT0 U
3aKJIIOYUTENBHOTO KOHTPOJS M OCYIIECTBIISATH OIICHKY
MOJIy9aeMBIX pe3yJIbTaTOB

B pesynbrare chopMUPOBaHHOCTH KOMIIETEHIIMH CTYIEHT JOJDKEH:

3uamo:

(I)I/ISI/IKO-XI/IMI/I‘ICCKI/IG OCHOBBI U TEXHOJIOTHUIO ITPOU3BOACTBA OCHOBHBIX MUHCPAJIbHBIX KUCJIOT U coneﬁ;
TCXHUYECCKHE Tp€6OBaHI/I$I K CBIPpbIO, MAaTEpUaIaM, TOTOBOK MNPpOAYKIIHUU;
OCHOBHO€ TCXHOJIOTHYECCKOC 060pyz(0BaH1/Ie W MPUHIUIIBI €0 pa6OTBI;

MEPCICKTHBEI TEXHIYECKOTO PAa3BUTHSI POU3BOJICTBA;
Ymemo:

paccYnTHIBaTh PacXoAHbIe KO3(PPHUIHUEHTHI (HOPMBI pacX01achIpbs, MOIy(hadbpuKaTOB, MATEPHUAIOB, SHEPTHH);
paccYMTHIBaTh IPOU3BOCTBEHHBIE MOIIIHOCTH H 3arpy3Ky 000pyIOBaHHUS;

AHATM3UPOBATh TPHYUHBI
TEXHUYECKHE PEIICHHUS ISl UX YCTPAHCHHUS,
Braoemy:

HapymI€CHUA HOPMAJIBHOTO TCEXHOJOTHYCCKOTO PpEeXUMa MW NPUHUMATh KOHKPETHBIC

METOAUKaMH na60paTopH0r0 aHajin3a CbIpbs W MPOAYKHIHWU B TMPOU3BOACTBEC HCOPraHUYCCKUX BCLICCTB, OHGHKOﬁ

PE3yJIbTaTOB aHAJIN3a,

HaBbIKaMu pabOTHI CO CIIENNAIBHOM JIUTEPATypOl M TEXHUYECKON IOKYMEHTAIUEH.

AHHOTALUA
padoueil nporpaMMbl AUCHHIIMHBI
OCHOBBI TEXHOJIOTHYECKOT'O O(hOPMIICHNUS IPOLIECCOB




1. O6uras TpymnoemkocTh (3.¢./ uac): 5/180.
2. MecTo THCHMILIMHBI B CTPYKType 00pa30BaTe/ibHO MPOrpaMMBbl

Jucuuminuaa b1.B.09.04

«OCHOBBI TEXHOJIOTHYECKOTO O(OPMIICHHUS MPOIECCOBY» OTHOCHUTCS K BapHaTHBHOI

gacTH 010ka 1 Jlucrurummael (MOAyIH).

JucnuruinHa GasupyeTcs Ha Kypcax HUKJIOB €CTECTBEHHOHAYYHBIX M OOIIEnpo(ecCHOHANBHBIX AUCIMILUINH:
«O06miass U HeopraHmyeckass xumus», «Dusuka», «Opranuueckas xumusy, «Duzndeckas xumusy, «lIpomeccsr u
anmnapaTbl XUMHYECKUX MPOHU3BOACTBY, «XHUMHUUECKHE PeaKkTopbl», «O0Imas XuMuIeckas TeXHOIOTHsD», «TeXHOoIorus

CBs3aHHOI'O a30Ta).

3. Heap u 321244 U3yYeHHS JUCHUNIMHBI
Lenvio oucyunaunwr sBiserca obecredeHue 0a30BOM MOATOTOBKU CTYIEHTOB B 0OONACTH IPOEKTUPOBAHUSL
OCHOBHBIX XUMHMYECKHX MPOU3BOJACTB U THUIOBBIX AIMapaToB Ul NMPOBEJCHUS XUMMKO-TEXHOJIOTMYECKHX IMPOIECCOB

XUMHYECKONH TEXHOJIOTHUHU HCOPraHUYCCKNUX BCIICCTB,

criocoOHOCTH 3 dekTuBHO padoTaTh C JIOKAJIBLHBIMH,

oTpacieBsIMH U (efepaTbHBIMH HOPMATHBHBIMH aKTaMH B OOJNACTH NPOCKTHPOBAHUS XHMHUYECKHX IPOHU3BOJCTB
HEOPTraHMYECKOT'0 CHHTE3a.
3aoauu oucuyuniunol:

—O03HAKOMJICHHE CTYICHTOB C OCHOBAMH IPOCKTHPOBAHUS TMPOU3BOJCTB HEOPTaHUYECKUX BEIICCTB;
CBOMCTBAMHM MAaTEpPHAJIOB MPUMEHSEMBIX B MPOM3BOACTBE OOOPYNOBaHHS JUIS Pa3UYHBIX XUMHUYECKUX
MPOLIECCOB; HOPMATUBHBIMH TOKYMEHTAMH, MPUMEHIEMBIMH B MPOLECCE MPOCKTUPOBAHUS, SKCILTyaTAIlUH,
MOHTaa, HAJA/IKK ¥ PEMOHTa 000PYIOBaHHUS;

— H3y4YCHHWE KOHCTPYKIMOHHBIX MATEpHAJOB, NPUMEHIEMBIX Ui HW3TOTOBICHUS 00OPYHOBAaHUS
OTpaciii, TPHUHIMIIOB pacyera W Moadopa 00OpydOBaHHs, OCHOB SKCIUTyaTalldH arapaTroB; CHUCTEM
ABTOMATH3HPOBAHHOTO YIPABJICHHS MPOLIECCAMH XUMHIECKOH TEXHOIOTHH;

MPOACMOHCTPUPOBATL NIPUMCHCHUE U3YUCHHBIX METOAOB K KOHKPETHBIM 3aJavdaM.

4. Conep:xanue TUCHUNIHHBI

1Sl 000pyHOBaHUS

HaunmeHnoBanue

pa3nena Conep:xanue pasaeia

JTHCIHMIIIMHBI

Haznauenue Hu

comE e CB13b Kypca C OOIIETCOPETUUCCKIMH, HHKCHECPHBIMH M CICIMAIBHBIME JIUCHUIUIMHAMHE, OOIIee
Kypea. coJiepaHue Kypca.

[lepcnexkTrBbI IIpon3BOACTBO 1 HENPEPBHIBHOE COBEPLICHCTBOBAHUE XMMHUYECKOTO MAIIMHOCTPOEHHUS, AOCTIKEHUS B
COBEPIIICHCTBOBAH | OOJAacTH MAIIMHOCTPOSHHUS H METaUIyprud. PacmmpeHne W cHUCTeMaTHdeckoe OOHOBIICHIES

HOMEHKJIATYPBl M aCCOPTUMEHTA KOHCTPYKLMOHHBIX MarepnasoB. COBEpIICHCTBOBAaHNE KOHCTPYKIIMH
MalMH ¥ o0opynoBaHus. CHIDKCHHE MaTepHAIOEMKOCTH KOHCTPYKIMI. YBETMYCHHE NMPOHM3BOCTBA
000pyIOBaHNSI M arperaToB OO0 MOIIHOCTH.

OcHOBHEBIE
TIPUHIHTIBI
KOHCTPYHUPOBaHHS
XUMHYECKON
anmaparypbl

OCHOBHbBIC HAIpPaBICHHUS Pa3BUTHS XHMHYECKOIO MAIIMHOCTpoeHns. HanmexHocTs 000opynoBaHHS.
OcHoBHbIe TpeOOBaHMS, TPENbSBIIEMble K XUMHUUYECKOH amnmaparype. TexHOJIornyeckoe Ha3Ha4eHHEe
ammapara, mapaMeTphl IpOIECCca, arperaTHOE COCTOSHHME PEearupyroliix BEIIECTB, CIIOCOO BEACHUS
nporiecca. [IpodHocTh, ya00CTBO M G€30MacHOCTh PabOTHI, TPAaHCHOPTAOETHHOCTh M SKOHOMUYECKAS
1iesTecoobpazHocTb. OCHOBHBIE TOJIOKEHHS NMPAaBWII MO PacyeTy M YCTPOWCTBY CBAPHBIX Aamlaparos.
Cranpmaptusanusg B xuMmuueckoM MarmmHocTpoeHHH. OcHoBHble I['OCTeL [lpueMka M MCHBITaHUS
XUMHUYECKHX allapaTos.

Marepuanst
XUMHAYECKON
armapaTypsl

JUISt

Bri6op matepuanoB. Kopposus, mkama KOPPO3HMOHHONW CTOHMKOCTH METaJIOB, CHOCOOBI 3alllUThI
MCTAJUIOB OT KOPPO3UU. Meramibel 1 CIUIaBbl, TPUMEHACMBIC B XUMHUYCCKOM MAIIMHOCTPOCHHH,; HUX
OCHOBHbIE (PU3MYECKHE, MEXAHUYECKHE W TEXHOJOIMYECKHE XapaKTePHUCTHKU. YTJIEPOAUCThIE |
JIETUPOBAHHBIE CTAJIM, YYTYHBI, IBYXCIIONHBIC METAIUTbI. BIIHSHUE OTEIBHBIX MPUCAIOK HA XUMHUUYECKHE
U KOPPO3HOHHBIC CBOWCTBA CTallel W 4YyryHOB. MapKupoBKa cCrajeii ¥ YyryHoB, O00JacTH HX
MPUMEHEHHUSL.

L{BeTHBIe MeTaILIbI 1 CIUIaBbl. O0IACTH UX IPUMEHEHUSI.

Hemeraiumueckue Mmarepuanbl. VICKYCCTBEHHBIE W IPUPOJHBIE KOHCTPYKLMOHHBIE MaTepuallbl,

00JIaCTH MX IPUMEHEHHSI.

Koncrpyuposanue
i pacyer
OCHOBHBIX Y3JIOB U
JieTaei
XUMHAYECKON
anmnaparypsl.

Br100p HCXOIHBIX JaHHBIX TSI MPOYHOCTHBIX PAacyeTOB Y3JIOB M JeTaleill XMMHUYECKON amnmaparypsl.
PacueTHOe naBieHne u Temreparypa. JlomyckaeMble HAMPsHKEHUsT U KO3 GHUIMEHTHI 3araca MpOYHOCTH.
CBapHbIe coeTMHEeHHUs, KO PUIMEHT IPOYHOCTH CBapHOTO mIBa. [IprbaBKi K pacueTHOH TOMIITHHE.
OCHOBBI pacyeTa anmnaparoB IToJ] JaBieHrneM. HamnpspkeHust B creHkax o0onodek. KpaeBbie u paciiopHble
CIUTBL

Pacuer KopITyCOB TOHKOCTEHHBIX LIMJIMHAPUUECKHX allllapaToB, pabOTAIONIMX M0/1 BHEIIHAM JaBJICHHUEM.
[NonsTne 0 KpUTHYECKOM JaBieHuu. J[TMHHBIE N KOpOoTKHE 00071049KkH. Kolblia )KEeCTKOCTH armaparoB.
Pacuernsie hopmyIbL.

JlHuIlla ¥ KpBIIIKK anmaparoB. Buapl AHMIN: MOIyIIAPOBBIE, YILUIUNTHYECKUE, KOHHYECKUE, IIOCKHUE.
Pacyer qHUII M TIOCKMX KPBIIIEK Pa3INYHBIX KOHCTPYKIMHA. BBIOOp THIIOBOTO AHHMIIA.

@nannessle coeauHeHus. Tunbl ¢uaHneB. KOHCTpYKIMS yIUIOTHHTENBHBIX ITOBEPXHOCTEH. THIIBI
npokinaiok. KpenexHele netanu IaHIeBbIX CoeTMHeHIH. BEIO0Op 1 pacueT (h1aHIeBEIX COSANHEHNH.

Arnmaparsl

YCTpONCTBO M W3rOTOBJIEHHE KOPITYCOB AamlaparoB BBHICOKOTO JaBIECHHS. 3aTBOPHl W YIUIOTHEHUS,




BBICOKOTO KpENeXKHbIe JIeTalld allapaToB BHICOKOrO japieHUs. [IpOYHOCTHOM pacder ammaparoB BBICOKOTO
JIaBJICHHUS JIABIICHHSL.
OO0nwe mnpenacTaBlieHUs] O IPOEKTHOM HCCIEAOBAaHMH XMMHYECKOro mnpousBojcTBa. OOocHOBaHMe
BbIOOpa MeTozma mpom3BozacTBAa. ComepikaHWE W TIOCIIEAOBATEIBHOCTH BBIMONHEHUS OTICIBHBIX
st pas3zesioB MPOEKTHOro wuccienoBaHus. lIpumepHslil cocTas H?HCHHTGHBHOﬁ 3aMUCKU TPOEKTHOIO
S — uccnenoBanys. IlepBoHayanpHas pa3pabOTKa TEXHOJOTMYECKOM CXEMBI NPOW3BOACTBA. [IpHHIMIIEI
S COCTABJICHHS MATEPHAIBHBIX PACIETOB IIPOU3BOICTBA.
e — Pacuer umcna eouHMI W TPOHM3BOAUTEIBHOCTH  OOOPYIOBAaHMS. ODHEPreTUYECKHE PaCUeThI
obopynoBanus. KoHTpoIrs U peryampoBaHue TexHOJOrmdeckoro mporecca. OmpeneneHne 00beMOB
COOpY)KeHHH. XapaKTepUCTHKAa TOKCHYHOCTH, OTHE- U B3pBIBOOIIACHOCTH Ipon3BoicTBa. OrnperieneHue
OCHOBHBIX 9KOHOMHYECKUX MIOKa3aTesel MPOSKTHPYEMOTo IPOHU3BOJICTBA.
Pa3paboTka TeXHONOTMYECKOH cxeMbl mnpom3BozcTBa. [locraHoBka 3amaun. CoOCTaBIEHHE CXEMBI
MaTepHaIbHBIX U SHEPIeTUYECKHX MTOTOKOB.
TexHonornueckre y3nbl. [loHsTHE O cHCTeMax aBTOMATHYECKOTO pPEryiupoBaHus. [IpUHIMIBI
MOHT)XHOW NPOPaOOTKH OCHOBHBIX TEXHOJIOTHYECKHUX Y3JIOB. [IpuMep 00BSI3KM TEXHOJIOTHYECKOTO Y3J1a.
Y maneHue 0TX0I0B TPOM3BOACTBA. BEIOOp TPYO Ui TEXHOJIOTHYECKIX TPYOOIIPOBOIOB U OTIpeieTICHHE
ux auamerpa. TpyOonpoBoHas apMarypa.
Paspaboria KoncTpykTHBHas  SCKm3Hasg  pa3pa0OTka OCHOBHOM  XHMHYECKOW  ammapaTrypbl.  DCKH3HOE
MOHTAKHO- KOHCTPYHMPOBAHHE €MKOCTHBIX ammaparoB. OnpeeneHne NCXOAHBIX JaHHBIX JUIS BEIOOpa MAIIMHHOTO
., | obopynoBarusa. OOBEMHO-TUIAHIPOBOTHOE PELICHNE (KOMIIOHOBKA) IIPON3BOCTBA.
TEXHOJIOTMYECKON .
MoHTaxHas1 TpopaboTKa. VICroap30BaHNe YCIOBHBIX 0003HAYEHHUH 3JIEMEHTOB OOBSI3KM Ha MOHTa)KHO-
JIOKyMEHTaIIH

TEXHOJIOTHYECKHUX CXEMax.
Texunueckuit npoekt. Oprann3zaius pa3padotku. CocTaB M MOPSAIOK 0(OPMIICHUST TEXHOIOTUYECKOM
YaCTH TEXHIMYIECKOTO MpoeKkTa. Pa3paboTka paboumx yepTeKeid.

MoHTaxHo-TexHoJornyeckasg cxema. [lpuHimn paspabotku. MoHTaxHBIE dYepTexu. [IpuHIUIEI
pa3paboTKu.

Kypuan tpyOonpoBogoB. MoHTa)kHast MHCTPYKLMSL. 3aryiaBHbIA auCT. WX comep:kaHue. ABTOPCKUIA
Hagsop. JKypHan aBTopckoro Haazopa.

Opranuszanust u

Poib NpOEKTHBIX OpraHM3alMii B pa3pabOTKe, COTNIACOBAHWM M YTBEPXKICHHH HMPOECKTHO-CMETHOM
JOKYMCHTAMM.  3aKa3dWK  NPOEKTa, TEHEpalbHBI  MPOEKTHUPOBLIMK,  MOIAPSIUMK,  HX

TIOPSIZIOK B3aMMOOTHOIIICHNS. 3a/1aHue Ha NpoeKTupoBanue. CTaauiftHOCTh IpoeKTHpoBanys. LlerecooOpazHocTh
MIPOEKTHPOBAHHMS BbIOOpa. Pabouwnii mpoekT. IIpoekT u pabodast JOKyMEHTAIWsI.
TIPOMBIIIICHHBIX I'maBHBI WHXKEHEp NpoeKkTa M ero ods3aHHOCTH. CTpyKTypa M OpraHu3amys padoT B OTpaciieBOM
00BEKTOB MPOCKTHOM MHCTHUTYTE.
OcHoBHbIe KoHIenuu 1 npuHuunel cosfanus CAITP-XVM. ®@yuxiuu u ctpykrypa CAITP-XTIM.
OcobenHocTr .
B bubnuorpaguueckoe omnmcanne KHUrH. bubmmorpadudeckoe omicaHue cepUaIbHBIX W3IAHWN U
Ha pHO JIOKYMEHTOB, MX COCTaBHBIX dacTeil. bubnuorpadudeckoe onmcanue B IMPUKHIDKHBIX M MPUCTATEHHBIX
i OubIHOrpadMUECKIX CIHCKaX.
HCCIIEZI0BATEIIECKO
- oCKTHOG Odopmiienre pedeparoB, HaydIHO-MCCIIEIOBATENBCKUX OTYETOB M IOSICHUTENBHBIX 3aIlCOK K
P KyPCOBOMY U JIMIUIOMHOMY NpoekTaMm. Vicrionb3oBanue eMHAL] (PU3MIECKUX BETUUHH.
JIOKYMEHTalllH

5. llnanupyemble pe3yJibTaTbl 00yYeHHs N0 JUCHUILIMHE, 00ecleYnBalolie JOCTHKeHHe MJIAHMPYeMbIX
pe3yJIbTaTOB OCBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl

HSy‘ICHI/Ie JAUCHUIUIMHBI HAITPABJICHO HA (I)OpMI/IPOBaHI/IG CJICAYIOMHNX KOMHCTCHHHﬁZ

Kox m HamMmeHoBanmue

Ko u HauMeHOBaHMe MHANKATOPOB JOCTHKEHU KOMIIeTeH M

KOMIIETEeH MU

K-1 K-1.1

Crocoben  moabupath, | CiocobeH HacTpanBaTh M MPOBOJHUTE MPOBEPKY 000pyIOBAHHUS.

HacTpauBarth, MK-1.2

00ciTyKuBaTh, TOTOBUTh | CrioCOOEH MPOBEPSTH TEXHMYECKOE COCTOSHUE, HPOBOAUTH NPOQPUIAKTHUECKUE
K PEMOHTY, | OCMOTPBI U 00CITy>)KUBaHUE 000PYIOBaHHsI, BKJIIOYAs TIOJATOTOBKY K PEMOHTaM.
SKCIINIyaTUPOBaTh, IK-1.3

YCTPaHATh  OTKJIOHEHHUS | JI[eMOHCTPHPYET TOTOBHOCTh K OCBOGHHIO HOBOTO OOOpYAOBaHHA H  €Tr0
OT PETaMEHTHBIX | HKCIUTyaTaIl|H.

pEXUMOB pabots! | TIK-1.4

OCHOBHOC Crnoco0eH aHaNIU3UPOBaTh TEXHUYECKYH0 OKYMEHTAIUIO, IPOBOAUTH OCHOBHBIE
TCXHOJIOTNIECKOC MH)KEHEpHBIE  pacueThl Uil  1moxbopa o0OpyAOBaHUST B COOTBETCTBHHM  C
000pYyIOBaHHUE C YYETOM | TEXHOJOTHYECKHMH pernamMeHTaMu M MaciTaboM IPOU3BO/ICTBA.

TpeboBaHMit MK-15

TEXHUYCCKOH Crioco0eH BBISBIATH U YCTPaHATh OTKJIOHEHHUS OT PErJIAMEHTHBIX PEKUMOB PabOTHI
AOKYMEHTALNH. OCHOBHOT'O TEXHOJIOTHYECKOTO 000PYIOBaHHUS.

IK-1.6




T'oToB ucnonp30BaTh HOPMATUBHBIE JOKYMEHTHI IO KaueCTBY, CTaHAAPTU3ALUU U
cepTH(UKAINU BBITYCKAeMOW IPOAYKIUH, NMPUMEHSATh 3JIEMEHTHI KOJOIHYECKOTO
aHaIM3a B IPAKTHUECKOH padoTe.
MK-2 K-2.1
Crmocoben  mpuHHMATh | CrIOCOOCH  OCYIIECTBIATh TEXHOJOTHYECKHI IpOIlecC B  COOTBETCTBHH C
TEXHUYECKHE PEIICHUS | PEriJaMeHTOM, HCIOJIb30BaTh COBPEMEHHBIE TEXHUUECKUE CPEACTBA IS H3MEPEHUS U
IpH pa3paboTKe | yHpaBJICHHS OCHOBHBIMH ITapaMeTpPaMu TEXHOJOTHYECKUX IPOIIECCOB, OMPEICICHNS
TEXHOJIOTUIECKUX MPAaKTUYECKH BaKHBIX CBOMCTB CHIPbs M MPOAYKIUH.
MPOLIECCOB, nx | OK-2.2
nposesieHuss B paMKax | CmocoOeH OOOCHOBHIBATH M IPUHMAMATH TEXHHYECKHE pEHICHUS IIPH BHIOOpE
PErNIaMEHTOB, BBIABIATL | TEXHOJIOTHYECKUX ONEpalid B XOA€ pa3pabOTKH TEXHOJOTMYECKUX MpPOLECCOB,
u YCTPAHATH | yYUTHIBATH IKOJOTMYECKHUE IIOCICACTBUSA NPUMEHEHMSI KOHKPETHBIX TEXHOJIOIHH U
OTKJIOHEHUsI, BBIOUPATH | TEXHUYECKUX CPEICTB.
TEXHUYECKHE cpeactBa | [MK-2.3
1S u3Mepenus 6a30BBIX | CriocOOEH BBISABIATE M YCTpaHATh OTKIIOHCHHSA OT PETIaMCHTHBIX IapamMeTpOB
apaMeTPOB TEXHOJIOrMYECKOro npouecca.
TexImpouecca, CeIpbA, | [TK-2.4
OPOAYKIUK € Y4€TOM | CocoOCH NPOBOAWTH AaHAJIM3 MaTepHAIIOB HA CTAAHAX BXOJHOTO, TEKYIIETO
9KOJIOTHYCCKHUX TEXHOJIOTHYECKOTO M 3aKIIOYMTEIBHOIO KOHTPOJA M OCYLIECTBIATH OLEHKY
aCIICKTOB. MOJTy4a€MBIX PE3YIbTATOB.
K-3.1
K-3 CrnocoGeH Hcroabp30BaTh HOPMATHBHBIE JOKYMEHTHI IO BOIIPOCaM OXpaHbl TPY[a,
Croco6en WCImonb30sar, | IPOMBIIUIEHHOM — 0€30IacHOCTH, IPOMBIIUIEHHOM CcaHUTapuu, MOXapHOH u
npaBuia Texuuky | 27AEKTPOOE30nacHOCTH.
0€e30MacHOCTH,
IIPOU3BOJICTBEHHOM K-3.2
CaHUTapuw, CrnocoOeH M3MepsATh MapaMeTpsl MPOM3BOACTBEHHOTO MHKPOKJIMMATa M OLICHHBATH
NPOMBIIUICHHOH YPOBHH 3allBUICHHOCTH ¥ 3ara3oBaHHOCTH, IIyMa, BHOpalWHU, OCBEIICHHOCTH
0e30MaCHOCTH M HOPMBI padouuX MeCT, TSHIKECTH M HAIPSHKCHHOCTH TPYI0BOTO MpoIiecea.
OXpaHBI TPyJa, U3MEPATh
U3MYECKHE,
?()I/IMI/I‘ICCKI/Ie (axTopsl 1 MK-3.3
thaxTOpEHI TPYHAOBOTO | CriocoOeH OKa3bIBaTh MEPBYIO JOBpaueOHYIO IOMOIIb NOCTPAJaBIINM IIPH aBapUIX
npouecca Ha  PabOYHX | y upesppruaiiHBIX CHTyamusx, >(Q(EKTHBHO HCIONB30BATH CPEACTBA 3AIIUTHI OT
MeCTax. HETAaTUBHBIX BO3ACHCTBUM, IPOBOJUTH KAYECTBEHHBIA M KOJTMYECTBEHHBIN aHAIM3 U
OLICHUBAHME PUCKA.

B pesynbrate copMUpOBaHHOCTH KOMIIETSHIIMH CTYIEHT JIOJDKEH:

3namp:

OCHOBHBIE CTaJJMH W CHENU(PHUKY MPOSKTUPOBAHUS MPENPHUATHH ISl IPOU3BOICTBA HEOPTAaHWIECKUX BEIECTB;
OCHOBHBIE TUIIBI M KOHCTPYKIUH PEaKTOPOB AJISI ITPOBEJICHNSI HEOPTAHUIECKNX PEAKINA; IePCIICKTUBHBIC HANPABICHUS
B 00JacTH NPOEKTHPOBAHMSA XMMHUYCCKHX IPOM3BOJCTB W OOOPYIOBaHMSA; CHOCOOBI PEKyNepamud W yTHIN3aluu
ra30BBIX, JKUAKAX M TBEPABIX OTXOAOB ITPOM3BOACTBA HEOPTaHMYECKHX BEIIECTB; O CHCTEME aBTOMAaTH3MPOBAHHOTO
MPOEKTUPOBAHHS TEXHOJIOTHYECKHX IPOIIECCOB HEOPraHMYECKOTO0 CHUHTE3a M OTIENbHBIX Y3JI0B TEXHOJIOIHMYECKOM
CXEMBbI; OCHOBHBIE 3Tallbl KypCOBOTO M JUIUIOMHOTO MPOEKTUPOBAHHS, OCHOBHYIO TEXHHUYECKYIO JOKYMEHTAI[HIO Ha
IKCIUTyaTupyeMoe 00OpyJIOBaHHE, OCHOBHOE W BCIIOMOTrarelbHOE O0OpYyJOBaHHE IPHMEHSIEMOEe IMpH IMOJYy4YCHHH
NPOJYKTOB HEOPraHWYeCKOro CHHTE3a, METOAMKM moj0opa o0OpyIoBaHMS JJiIsi KOHKPETHOI'O  XHMHKO-
TEXHOJIOTUYECKOT0  IIPOIIeCCa; BO3MOXKHBIE HEHMCIPAaBHOCTH alllapaToB, BO3MOXHbBIE IPHYUHBI OTKJIOHEHUS
TEXHOJIOTUYECKOT'0 PEeXKHMMa OT ONTHUMAJIbHBIX IapaMETPOB, a TAK)KE CHOCOObI MX YCTPaHEHUs, CIIOCOOBI MOJIEPIKAHUS
paboTOCIIOCOOHOCTH amnmapaToB u 000PYIOBaHUS.

Ymemsn:

IIpoBoUTH TEXHUKO-IKOHOMUYECKOE 000CHOBaHKE BBIOOPA crioco0a MPOrU3BOACTBA HEOPTaHMIECKHX BEIICCTB U
€ro ammapatypHoro o(opMJCHHUsS; BBIOMPATh KOHCTPYKIIMIO OCHOBHOTO W BCIOMOTATEIBHOTO OOOPYIOBAaHUS, BUJ
KOHCTPYKIIMOHHOTO MaTepHalia ¢ y4eTOM BCeX TPeOOBaHUM, MPEIBSIBIIEMBIX K HUM IPHU MIPOSKTHPOBAHUU; COCTABIIATH
MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIHMIO; BBITIOIHITH TEXHOJOTUYECKHE W MHKEHEPHBIE pacyeThl, B TOM YHUCIIE C
ucnoib3oBaHneM OBM; uCHONb30BaTh dSJIEMEHTHl aBTOMATH3WPOBAHHOTO TPOCKTHUPOBAHUS TIPU  BBIMOJHEHUU
KYPCOBBIX W JUIUIOMHBIX TPOEKTOB; IMOAJEPKUBATH IMapamMeTphl XMUMHKO-TEXHOJOTHYECKOTO Tpollecca B pPaMKax
pEeraMEHTHPYEMOT0 peXrMa pabOoThI, CIIOCOOBI BIUSHHUS OCHOBHBIX MapaMETPOB IMpoIlecca Ha BBIXOJ MPOAYKTa H
CKOPOCTH TIpoIiecca.

Bnaoemes:
MeronaMu TEpMOJMHAMUYECKOTO aHANIM3a IPOMBIIIJIEHHBIX, TEIUIOUCHOIB3YIOMMX M  TEIJIOCHUIIOBBIX
YCTaHOBOK; COCTaBJICHUSI MaTEPUATLHBIX U TEILIOBBIX 0AJIAHCOB XUMHYECKHX AIapaToOB H YCTAHOBOK;, KHHETHYECKOTO



aHaJIM3a ¥ MOJIEJIMPOBAHHS XMMHYECKUX PEAKTOPOB, NPUHIMIIAMHU BBIOOpa HACOCOB, I'a30/1yBOK M KOMIIPECCOPOB JUIsl
OCYILIECTBIICHHSI TPOIIECCOB XMMHYECKONH TEXHOJIOTHMH, METOJaMH pacdeTa W BbIOOpa ammaparypbl AJs pa3aeiieHUst
Ta30BBIX W KHUIKAX HEOIHOPOTHBIX CMECEH; pacueTa TEIUIOBBIX, MAacCOOOMEHHBIX W PEAKIMOHHBIX amlapaToB M
OTIpeNieNIeHHs] X OCHOBHBIX pa3MepOoB; BEIOOPA M pacyueTa anmapaTyphl Uil OYUCTKH CTOYHBIX BOJI M Ta30BBIX BEIOPOCOB
TPEANPUATHNH XUMHUECKOW OTPACITH; METOJANKAMHU BBISBICHUS W YCTPAaHEHHS OTKIOHECHHH XUMHUKO-TEXHOIOTHIECKOTO
mporecca OT ONTHMAJIBHOTO TEXHOJOTMYECKOTO PEKHMa, CII0CO0aMH MoA00pa KOHCTPYKIIMOHHBIX MaTEpHAIIOB,
KaTaJIn3aTOPOB M THIIOB XUMHIYECKOTO OCHOBHOTO M BCIIOMOTATEIBHOTO 00OPYIOBAaHUS IS IPOBEICHUS KOHKPETHOTO
XHUMMYECKOT0 TpoLecca.

AHHOTALUA
pa6oueii mporpaMMsbl AU CUMIJIMHbBI
«Kypcoeasa paboma no modynio Xumuueckas mexnHono2us HeOP2aHUYECKUX 8euiecmey

1. O6mast TpyaoemMKocTh (3.¢./ gac): 2/ 72

2. MecTO AUCHMILUIUHBI B CTPYKTYpPe 00pa30oBaTeIbHOI MPOrpaMMbI

Hucnnmmaa B1.B.09.05 «KypcoBas pabora mo Moxmymo XWUMHYECKash TEXHOJOTHS HEOPTaHHYECKHUX BEIIECTBY»
SBIISICTCS 00s3aTENFHOMN JIJIs1 OCBOCHUS B § ceMecTpe, Ha 4 Kypce.

Jucnmmumea «KypcoBass pabora mo Momymo XuMHYECKas TEXHOJOTHS HEOPTAHMYECKHX BEIIECTB» SIBIACTCS
3aBepIIAOIIMM BUAOM YUeOHOH Harpy3ku MO MOIYJIK JUCHMIUIMH, ONpefensiomux HamnpasieHHocTs OIIOII,
0azupyercsi Ha Kypcax LHKJIOB €CTECTBEHHOHAy4YHBIX M OOIIEnpo(ecCHOHANBHBIX IMCLMIUIMH, B TOM YHCIIE U Ha
TEXHOJIOTUYECKOH TpakThke CTyAeHToB. OCBOEHHME IMCUMIUIMHBI HEOOXOAMMO ISl YCIEHIHOI'O HPOXOXKJICHUS
NPEeUIUIOMHON MPAKTUKHU U BBITIOJIHEHUS BBITYCKHOW KBATU(QHUKAIIMOHHOW paboThl Oakanaspa.

3. Lenn n 3aga4y U3y4eHNs JUCHHUILIUHBI

KypcoBas pabora — BuA CaMOCTOSTENbHOHW IUCBMEHHOW pa0OThl, HANpaBiCHHBI Ha TBOPYECKOE OCBOCHHE
obmenpoeccHOHaNbHBIX W MPOQHIBHBIX NPOQECCHOHATIBHBIX IUCHUIUIMH W BBIPAOOTKY COOTBETCTBYIOLINX
npodeccHoHaNBHBIX KOMIETCHIINH

OcHOBO# KypcoBoii paboThl sBisieTcs npenycmorpeHHas GI'OC BO nHampaBieHHs MOATOTOBKU KBaNH(HUKAITMOHHASL
XapaKTEePUCTHKA BBITYCKHHKA, B KOTOPOH CHOpMYIHMPOBaHBI TPEOOBAHUS W TEPEUHCICHBI NMPAKTUYECKHE HABBIKH U
YMEHHU, KOTOPBIMHU OH JIOJDKEH 00J1aaTh Iociie OKOHYaHUS BYy3a.

Hensvmu ocBoernst quctuminHbl «KypcoBas paboTa mo Momyimio XUMHUYecKasi TEXHOJIOTHS HEOPTaHNIECKHX BEIIECTB»
SIBJISIFOTCS 3aKpeIieHue, yriyoneHne u 0000IieHre 3HaHNWH, MOJTY4YEeHHBIX CTYJeHTaMH Ha JICKLIHMAX, PAKTHYECKUX U
HaGOpaTOpHI)IX 3aHATUAX B paMKax NPEAbIAYIINX IMIECPUOJ0B 06yqu1/151, B TOM YHCJIC 110 MOAYJIIO JUCHUIIIINH HpO(bI/IJ'IH
XuMHYecKasi TEXHOJIOTUA HEOPraHUUECKUX BEILECTB, a TAKXKE NIPUMEHEHUE 3HAHUNM, YMEHUN U HABBIKOB IIPU PELLIEHUU
KOMIIJICKCHBIX HpO(beCCI/IOHaJ'ILHbIX 3aJa4. OI[HOBpeMeHHO KypcoBasd pa60Ta MOATr0oTaBJIMBACT CTYACHTOB K
BBITIOJTHEHHIO BHITYCKHOM KBaJIM(UKAIMOHHON paboThI.

3agageli KypcoBOW paOOTBHI SBISETCS MOATOTOBKA CTYAEHTa K JEATENBHOCTH, TpeOyromel yriryOneHHOH
(yHmaMEeHTAIBHON U MPO(ECCHOHANBEHON OATOTOBKH, K BHIIIOJHEHNIO NPO(EeCCHOHANBHBIX 33134 U COOTBETCTBUS €TI0
MOATOTOBKH TpeOOBaHMAM (peaepanbHOro rocyJapcTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa BHICILIETO 00pa30BaHMS.
4.Copepxanue JMCUUIIIMHbI

Ne HaumenoBanue paznena Copepxanue pazzena
pa3zgena | JUCHUTUTHHBI

Haercs kpaTkas XapaKTEPUCTHKA COBPEMEHHOTO COCTOSHUS
1 Beenenune paccMaTpuBaeMOro IPOU3BOJCTBA. YKAa3bIBAIOTCS OCHOBHBIC
HANpaBJIeHUs] Pa3BUTHA MAHHOW OTPACIM HPOMBIIIICHHOCTH.
BBenenne A0MKHO 3akaHYMBATBHCS (POPMYITUPOBKOW 3ajad,
KOTOpBIE penarTcs B KypcoBoii pabore.

2 Ha OCHOBE TEXHUKO-3KOHOMHYECKOTO CpaBHEHHS
CYIIECTBYIOIIUX METOJOB IPOU3BOJCTBA T'OTOBOTO MPOAYKTa
HPOBOJISIT BLIOOP U 00OCHOBAaHHE CXEMBI.

CpaBHMBAIOTCS ~ pa3IM4YHBIE CXEMbl  TPOM3BOJACTBA,  HX
MIPOM3BO/ICTBEHHBIE MOIIHOCTH, 3aTPaThl Ha BBITYyCK €IUHUIIBI
MIPOJYKIINH, KauyeCTBEHHBIE IIOKAa3aTeJM I'OTOBOW NPOAYKIHH.
VYUUTHIBAIOTCSI HWCTOYHHKH CBHIPbS, MECTO CTPOHUTENBCTBA,
CIIOCOOBI YCTpPaHEHUS! BPEAHBIX BHIOPOCOB B OKPYIKAIOIIYIO
cpeldy U T.n.

Bri6op u o0ocHOBaHNE METOa
MPOU3BOJICTBA

3 Ha ocHoBaHMM nMTEpaTypHBIX U NPOU3BOACTBEHHBIX IAaHHBIX
PacKpbIBarOTCS TEOPETUUYECKUE OCHOBBI [I0JIy4EHUs
HE00X0IUMOT0 MpoayKTa. [IpUBOIITCS ypaBHEHUSI OCHOBHBIX U
OU3NKO-XUMUYECKUE OCHOBBI | IOOOYHBIX pEaKIWi, TeIUIOBBIe A(PQEKTHl, TeMIepaTypsl,
MIPOU3BOJICTBA JaBJICHUS, OOBEMHBIE CKOPOCTH IIOTOKOB Ha OTHEIBHBIX
cTaauax npouecca. JlaloTcs paBHOBECHBIE M KHHETUYECKUE
3aBUCUMOCTH, YPaBHEHMs JUIs pacuera BbIXOJa IIPOAYKTa B
3aBUCHMOCTH OT pa3inyHbIX (akropoB. IIpuBoasTcs cocraB u
CBOWMCTBA  HCHOJIb3YEMBIX  KaTaau3aToOpOB, ONTHMAaJbHBIE




YCJI0BUS BEACHUA TEXHOJOTMYCCKOro npouecca u T.14.

Omnucanne TEXHOJIOTHYECKOM CXEMBI MIPOU3BOJICTBA
(oTmencHus, YCTaHOBKH) MIPOBOJUTCS §(0) CTagusIM
TEXHOJIOTUYECKOTO TIpoIlecca, HadWHasd ¢ TOCTYIUICHUS H
TIOJITOTOBKH CHIPbS M KOHYAsl OTTPY3KOW TOTOBOW NPOIYKIWH.
[Ipy >TOM  yKa3pIBaIOTCA OCHOBHBIE  TEXHOJIOTHYECKHE
mmapaMeTphl TPOIecca, OMICHIBACTCS OCHOBHOE 00OpYyIOBaHUE,
QJIEMEHTHl PETYIUPOBaHUA W OJOKHPOBKH CO CCBUIKOW Ha
YEpTEXK TEXHOJIOIMYECKOM CXEMbl, BXOJAIIEH B COCTaB
KypcoBoi paboTel. Ha cxeme NpUBOIATCS MarepHajibHBIC U
SHEPreTUYCCKUE TMOTOKU (JIMHUU MONBOJA M OTBOJA CHIPH,
MOJIYIPOAYKTOB, IPOAYKTOB, BOJIBL, TApa U T.I1.).

XapakTepHuCTHKa J0JDKHA OTpaKaTh XUMHYECKUE U (PU3HYECKUE
CBOMCTBa yKa3zaHHBIX BemecTB ((popmyrna, IUIOTHOCTS,
TEMJI0EMKOCTh, TEMIIEPATyphl KUIIEHUS U IUIaBJICHHS], TEIJIOBbIC
3¢ deKTH pa3NIUYHBIX peaknuil U T.1.). O0A3aTeNbHO TOJKHEI
npuBoautscsi 'OCTrr 1 TY Ha HCXOAHOE CHIPhE U TOTOBYIO
npoaykuuto. [IpuBomuMele maHHBIE ymoOHee NPEACTaBUTH B
BUJIC OJJHOW MJIM HECKOJIbKHX TaOJIHII.

MarepuanbHple W TEIUIOBBIE  PacueThl  IPOW3BOJCTBA
(oTneneHns, yCTaHOBKM) NPHUBOAATCS B BUAE OaTaHCOB Ha
4acoBYIO (CyTOUYHYIO) MPOM3BOJUTEIBFHOCTh WM B pacuere Ha
1000 xr roroBoro mpomykta. Ha ocHOBaHWM 3HaHUU
paBHOBECHS M KHMHETHUKU H3y4yaeMOro IpoIlecca COCTaBIsAeTCA
cxemMa pacdeTa, 3aBHUCAINAs OT XapakTepa IIPOU3BOJICTBA,
COCTaBa MHCXOAHBIX MaTepHaloB M JPYTUX KOHKPETHBIX
(axkTOpoB. YUHTBHIBAIOTCS CTEXHOMETpHYECKUE KO3 UIIMEHTHI
MIPOTEKAIOIIUX PEeaKIUi, IOMPAaBKU HAa U30OBITOK KOMIIOHEHTOB,
TEXHOJOTHYECKHEe NOoTepu W T.A. Ilpm pacdere TemnoBoro
OaraHca HCIOJB3YIOTCS 3HAYCHHS TEIUIOBBIX 3 (EKTOB
XMUMHUYECKUX  peakuuid  ©  (as3oBBIX  IIPEBpAIlCHHH,
OIIPEAEIAIOTCS TEIUI0, BHOCHMOE B ammapar ¢ ChIPbeM
(momynpoayKTaMH) W BBIHOCHUMOE IIPOXYKTaMH —pEaKIny,
MOoTepH TeIUIa B OKpYKaloIlyio cpeny. Pe3ymbraTsl pacueToB
CBOIIITCS B TaOJIMIBI MaTePHAIBHBIX (TCIUIOBBIX) OaTaHCOB M
CHa0>KarOTCSl CXeMaMH MaTepHUANIbHBIX (TEIUIOBBIX) MOTOKOB. Ha
OCHOBE MaTepHaIbHBIX M TEIJIOBBIX PacueTOB ONPEHEIISIOTCS
pacxoHble KOI(QUIUEHTHI 110 CHIPHIO U SHEPTHU HA SINUHHILY
roToBoi npoaykiuu (00ergHO Ha 1000 KT).

[TpuBoaMTCS TIEpEYeHb OTXO0B, 0OOCHOBBIBAIOTCSI BBIOPAHHBIE
Croco0bl OYMCTKM CTOYHBIX BOJA M OTXOJSLIMX Ta3oB. Pasmen
WUTIOCTPUpPYETCs  TaOJIMOaMH  HOPM M KOJHYECTB
00pa3yroLIMXCsl OTXOMOB NMPOHM3BOJCTBA B Y4€Te HA CIHHHILY
BBIIIyCKaeMOH mpoAykuuu. IIpw OTCYTCTBHM mepepaboTKH
OTXOZOB yKa3bIBaeTCs MX JalbHEHINas OTIpaBKa Ha OYHCTKY,
YTHIM3AlMI0 WM CKJIaaupoBaHue.  PaspabateiBaroTcs
KOHKPETHBIE MEpOIpUATHs 10 olecreueHno 0e30MacHOCTH
KU3HEJEATEeNbHOCTH PadOTarONIEro NepcoHaa.

4
TexHomornyeckas cxema Mpou3BOACTBA U
ee OIUcaHue

5
XapaKkTepuCTUKH  UCXOIHOTO  CHIPBA,
MOJYIPOAYKTOB, TOTOBOM MPOAYKIINU

6
MarepuanbHbIe U TEIIOBBIE PACYEThI

7
OTxo/bl MPOU3BOJCTBA. be30macHOCTbH
KU3ZHENEATENIBHOCTH

8
3akiroueHne

B 3axiroueHun ¢ yueToM IOCTaBIEHHBIX NIEPBOHAYAIBHO 3a1a4
JIeNal0TCs. OCHOBHBIE BBIBOJBL 110 BBIIOJHEHHOHM KYypCOBOM
pabore.

5. TlnanupyeMble pe3yJbTATHI OOydYeHHs] MO AUCHMILUINHE, 00ecHeYMBALIHE AOCTHMKEHHE IJIAHHPYEMBbIX
Pe3yJabTaTOB 0CBOEHHSI 00Pa30BaTEIbHOI MPOrpaMm
W3yueHne QUCHUIIMHBI HAMPABJIEHO HA (JOPMUPOBAHKE CIEIYIOMIUX MPO(HECCHOHATBHBIX KOMIIETEHIIHIA:

KOI{ N HAMMCHOBAHHE KOMIIETCHIINHA

Kon u HauMeHOBaHMe HWHAUKATOPOB [I0CTH:KEHUM
KOMIIEeTEeHIIN I

[K-2

CrocobeH MNpUHUMATh TEXHUYECCKHE peuieHuss

INK — 2.1 CnocobOeH OCyHIECTBIATh TEXHOJIOTUYCCKUN
IIpH | MPOLECC B COOTBETCTBUHU C PEIrNIAMEHTOM, UCIIOJIb30BAThH

pa3pa60TKe TEXHOJIOTMYCCKUX IMPOILECCOB, UX MIPOBEACHUA B | COBPEMCHHBIC TEXHUYCCKUE CPEACTBA MJIsI U3BMEPCHUA U
paMKax periiaMCHTOB, BBIABJIATL U YCTPAHATL OTKIIOHCHHS, | YIPaBJIICHUA OCHOBHBIMHU napamMeTpamMu
BBI6I/IpaTI:. TEXHUYCCKUE CPCACTBA JIJIA U3MECPECHUA 0a30BBIX | TEXHOJIOTHYECKHUX IIPOIECCOB, OIPCACTICHUA
mapaMeTpoB TEXNPOLIECCA, CBIPbA, MPOAYKIHUHU C YYETOM | HNPAKTHYCCKH BAXKHBIX CBOMCTB CBIPb U IPOAYKIHNH

OKOJIOTHYCCKHX aCIICKTOB




IIK — 2.2 CrocobeH 00OCHOBBIBaTH W IPHUHUMATDH
TEXHUYECKHE PEIICHHsI NPU BBIOOPE TEXHOJOIMYECKUX
omepamuié B XO#e pPa3pabOTKH  TEXHOJIOTHYECKUX
IPOLIECCOB, YYHUTHIBATh OKOJOTHMYECKHE ITOCIEACTBUS
NPUMECHCHNS KOHKPETHBIX TEXHOJOTHH M TEXHHYECKUX
CpencTB

1K — 2.3 CriocoOeH BBISBISITH ¥ YCTPAHSITh OTKIOHECHUS
OT PpErJIaMEHTHBIX IapaMeTpPOB TEXHOJOIMYECKOIo
npouecca

IIK — 2.4 CriocobeH poBOANTH aHAJIH3 MaTepHAIIOB HA
CTQIUSAX BXOJHOTO, TEKYIIEr0 TEXHOJOTUYECKOTO U
3aKJIIOYUTENIBHOTO KOHTPOJS M OCYIIECTBIISTH OLICHKY
HOJTy4aeMBIX Pe3yJIbTaTOB

K -3

Crnoco0eH HCIoNb30BaTh MpaBHUila TEXHUKH 0€30MacHOCTH,
MPON3BOJICTBEHHOM CaHHUTapHH, MPOMBIIIICHHON
06e30macHOCTM M HOPMBI OXpaHBl TPyAa, U3MEPATh

(usnueckue, xummdeckue (GpakTopel U HaAKTOPHI TPYIOBOTO
mpoliecca Ha pabovYnx MecTax

INIK — 3.1 CnocobeH wWCHOIB30BATH HOPMATHBHBIE
JOKyMEHTBI ~ TI0  BOIIpOCaM  OXpaHbl  TpyJa,
NPOMBIIUICHHOH ~ O€30MacHOCTH,  NPOMBIIIIEHHOMN
CaHUTAPHH, [TOYKAPHOH U NIEKTP0oOE30IIaCHOCTH

MK - 3.2 CnoocobeH wu3MepsATb  IapameTpbl
MPOM3BOJICTBEHHOTO ~ MHUKPOKIMMaTa ¥  OLICHHBAaTh
YPOBHHU 3albUICHHOCTH U 3ara3oBaHHOCTH, LIyMa,
BUOpALMK, OCBEIICHHOCTH Pa0O4YnMX MECT, TSIKECTH M
HalpsHKeHHOCTH TPYJIOBOTO Ipolecca

IIK — 3.3 CmocobeH oka3bIBaTh MEPBYIO TOBPAvYCOHYIO
MIOMOIIb MTOCTPAAABIINM IIPH aBapHiIX M YPE3BBIUANHBIX

CUTyalusiX, O(QQEKTHBHO HCIOIb30BaTh  CPEACTBa
3a[UTBl OT HETaTUBHBIX BO3JCHCTBHH, INPOBOIANTH
KaueCTBEHHbII ¥  KONMYECTBEHHbIM  aHaIM3 |

OIICHMBAHWEC PHUCKA

K -4

I'otoB IIPUMEHSTh uQpoBkIe nH(OpMaLMOHHbIE
TEXHOJIOTUH ISl PpEIleHHs TEXHOJNOIMYECKUX 3aiad B
npodeccronansHOI 00nacTu

IIK — 4.1 [eMoHCTpUpYET TOTOBHOCTH MCIIOJIB30BATh
npodeccHoHaNIbHBIE TTaKeThl HPHUKIAAHBIX I[POTpaMm
JUIS TEXHOJIOTMYECKUX Pacdy€TOB U MPOEKTHPOBAHUS

[NK — 4.2 MHcnomnb3yer cereBble KOMIBIOTEPHbIE
TEXHOJIOTHH AJIsI TodydeHus HH(opMmamuu B cdepe
cBoeil mpodeccHoHaNBPHOH AeSITeNIFHOCTH

I[IK - 4.3 CoOmomaeT OCHOBHBIE
WHPOPMAIMOHHOW  0€30MacHOCTH TP
po¢eCCHOHANBHBIX U MPHUKIIATHBIX 33189

TpeOOBaHUS
penieHnn

B pesynbrate copMHUpOBAaHHOCTH KOMITETCHIIMH CTY ICHT JIOJDKCH:

3namy

CTPYKTYPY KypCOBOii paboThI U TpeOOBaHMs, IPEABSIBISIEMbIE K HEM
OCHOBHBIC HCTOYHUKH HH(POPMAIIUH 10 TEMATHKE KYPCOBOU pabOTHI
AHATUTUYECKUE W YUCIICHHBIE METO/IbI PEIICHHS TOCTABJICHHBIX 337124
(hU3UKO-XMMUYECKHE OCHOBHI TIPOU3BOICTBA (TEXHOJIOTHYECKOTO TpoIiecca)
MIPaBHJIa TEXHUKHU O€30MaCHOCTH, IPOM3BOICTBEHHOW CAaHUTapUHU

Ymemo:

TUIAaHWPOBATH LIEJIM M yCTAHABJINBATh IIPHOPUTETHI TP BBIOOPE CIIOCOO0B MPUHATHS PEIICHUH

00pabaThIBaTh M IPEIOCTABIATH OIYYSHHYIO HH(YOPMAIHIO C TIOMOIIBI0O KOMITBIOTEPA

HCIIONIb30BaTh COBPEMEHHbIE MH(OPMAaMOHHbBIE TEXHOJIOTHH, IPOBOIUTE 00pabOTKY MH(OPMALINH C HCHOIb30BaHNEM
MPUKJIQJHBIX IPOTPAMMHBIX CPEACTB cephl MPopecCHOHATBHOM A TeIbHOCTH

paccuMThIBaTh HOPMBI PAacXojia CHIPbSI M DHEPTUH, BHIOMpAaTh KOHKPETHBIC TEXHWYECKHE PEUICHWS Ha OCHOBAHUU

IMPOBEACHHBIX PACYCTOB

OMPCACIIATE XAPAKTCPUCTUKN BEUICCTB, NPUMCHACMBIX B XHMHUKO-TCXHOJIOTUYECKOM ITPOLECCE, C TOYKH 3PCHHUA UX

TOKCUYHOCTH U OIIACHOCTH
Braoemy:

METOAAaMH, CITI0COOaMH U CPEACTBAMH MOJTyUeHHS, XpaHEHU, TepepadoTKy HH(pOpMaIiu

HaBbIKAMHU pacyeTa TeXHOJIOTHYECKHX MapaMeTPOB C HCHOJIBb30BAHUEM ITaKeTa MPUKIAIHBIX IPOrpaMM
HaBbIKaMU BBIOOpA TEXHOJIOTHH, B TOM YHCJIE C YYETOM KOJIOTHYECKHUX MOCIEACTBUH UX NPUMEHEHUS
nHpopManmrei 0 TOKCHYHOCTH M ONACHOCTH BEIECTB, IPUMEHSEMbIX B XMMHKO-TEXHOJIOTHYECKOM IpoLiecce

AHHOTANUS
padoueii mporpaMMbl JUCHHIIMHBI
Kpucrammorpadust 1 MUHEPAIOTHS




1. O6uras TpymoeMKocTh (3.¢./4ac): 2/72.

2. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Jucrtumuimaa b1.B.08.JIB.01.01 «Kpuctamiorpadus u MEHEpaJIOTH» OTHOCUTCS K BapHATHBHOK YacTh Oyioka 1
Jucturuimael (MOTyIIN).

JucnuruinHa GasupyeTcs Ha KypcaxX LHUKIOB €CTECTBEHHOHAYYHBIX U OOIIENpO(eCcCHOHATBHBIX JUCIUILINH:
Maremaruka, ®usmka, OOm@as u HeopraHudeckas xumwus, OpraHudeckas XUMHS U SBISETCS OCHOBOM [Uist
MOCJIEAYIOIINX AUCIUIUTMH: « TeXHOJIOTHS KaTaau3aTOPOB M aJCOPOEHTOBY», «TEXHOJNOTHS MHHEPAIbHBIX KUCIOT H
COJICH» M PYTUX NPO(UIBHBIX TUCIMILIKH.

3. Hens u 3a1a4d H3yYeHHS TUCHUATLUIHHBI

Leabr0 OCBOCHUS AMCIUILTHHEI ABJISETCS oOccrnedeHrue 0a30BOM MOATOTOBKH CTYICHTOB B 00JACTH HU3yuYCHHUS
CTPYKTYp KpPHCTAJUIOB M MHHEPAJIOB, a TAKXe IPOIECCOB KPHUCTAIUTM3AIUU, KOTOPBIC IIMPOKO HCIONB3YIOTCS B
XUMHYECKON TEXHOJIOTUU HEOPTaHUICCKUX BEIICCTB.

3aayaMu npenoiaBaHus JUCIUILTHHBL SBIISIOTCS:

(opMHpOoBaHME U Pa3BHTHE YMEHHUI HCIIOIb30BAaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX NUCLUILIMH VIS
MPEeJCTaBICHUS U OMMCAHUS KPUCTAJUINYECKUX CTPYKTYpP U UX CBOUCTB;

(hopMHpOBaHUE U pa3BUTHE 3HAHUH O CTPOCHHH M CBOWCTBAX XUMHYECKUX COSIMHEHHH JIJIsl TOHUMAaHUs CBOWCTB
TBEPABIX MPOTYKTOB XUMHUYECKONW TEXHOJOTHH HEOPTaHWYECKOH BEIIECTB M €€ MHUHEPAJIOTHYECKOTO CBHIPBS, a TaKKe
MEXaHN3Ma IIPOLECCOB, NPOTEKAIONINX MPH KPUCTAIITH3ALIH.

4. Copep:xaHue THCUHUIIIHHBI

HaumenoBanue
Conep:xanue pasaena
pasaena AMCUHUILIHHBI
KPUCTAJUJIOTPA®USA | 3nadeHne kpuctamtorpaduu Uil MOHAMAaHUS OKPYKAIOIIETO MHUPa U SBICHAN TIPHPOIBL.
Ortanel pa3BuTHA Kpuctamiorpaguu kak Haykd. Ponp Kpucrauiorpaduy B pa3sBUTHH
HOBBIX TEeXHOJNOTHH. [IOHATHE O KPHCTATIMYECKOM BEIECTBE Kak OJHOH W3 (opMm
cymiectBoBaHus Marepud. CBOICTBA KPHCTAILIOB.
I'eomeTpuueckas CuMMeTpHs KpUCTAILIIOB. DJIEMEHTBI CHMMETPUU. BHIBI cCUMMeETpHU.
KpucTamorpadus Crnoco0bl 0TOOpa’keHUsI MPOCTPAHCTBEHHBIX (DOPM HA IUIOCKOCTH, cTepeorpadudeckas
MPOEKIHS KPUCTAIUIOB (KpPaTKUE CBEACHHS).
3aKOH MOCTOSHCTBA ABYXI'PAHHBIX YIJIOB, OTKJIOHEHHMS OT HAEATBHOTO 3aKOHAa Kak
3aKOHOMEPHOCTD BIHMSHHUS Ha (POPMUPYIOIIUICT KPUCTAIUT OKPYKAIOIICH cpebl. MeTo bl
H3yYeHHsI KPUCTAIIIOB (TOHUOMETPHS).
CrpykTypHas OCHOBHBIE CBEJCHHMA O CTIPYKType KpucTauioB. 14 TtumoB pemerok bpams. Teopus
KpucTauiorpadus cTpykTyphl kpuctamuioB E.C. denopoBa (kpaTkue CBEICHUS).
Kpucranmnoxumus CBs13b XMMHUYECKOTO COCTaBa U CTPYKTYPHI KPUCTAIITIOB.
KpucrannoxuMudeckne 3aKOHOMEPHOCTH B Iepuoanmdeckoil cucteme um [l W
MenzeneeBa. Kpucramioxumus HEOPTaHMYECKUX BELIECTB, COeIUHEHUH. 3oMophusm.
[Hommopduszm.
3aBUCHMOCTD (PU3UKO-XUMHYECKUX CBOMCTB TBEPIBIX BELIECTB OT UX CTPOCHHUSL.
Kpucramroduznka OCHOBHBIE OHSATHS, CBSI3b C KpUCTAIIOXUMHEH. PU3HUECKUE CBOICTBA KPUCTAIIOB.
Kpucrannuzanus B | PocT kpucrtamioB W3 pacmiaBoB, pPacTBOPOB, Ta30B. 3aKOHOMEPHOCTH IPOTEKaHUS
XUMHYECKOI MPOLIECCOB KPHUCTAJUIM3aIMM W3 PpacTBOPOB. BimsHue pa3zmmuHblX (akTOpoB Ha
MPOMBIIIIEHHOCTH o0pa3zoBaHNe M POCT KPUCTAUIOB. BimsiHne ycioBWid KpHcTaUIM3allid Ha KadecTBO
IPOAYKTA.
Kpucrannmsaropsl. X ycTpoicTBO M NPUHITUI AEHCTBUS.
OCHOBBI ITonaTun o MuHepane. 3HaUeHHE MUHEPAIOTHUH JUIsI SKOHOMHUKH CTpaHbl. duzndeckue u
MUWHEPAJIOTN XHMHUYECKHE CBOMCTBAa MUHEpaIoB. PoJib BOJbI B MUHEpaJIaXx.
Knaccugukamus 1 HOMEHKIaTypa MUHEPAJIOB.
MuHepanbHBIi cocTaB 3eMHOU KOpbl. OCHOBHBIE MECTOPOKIEHUSI MUHEPATLHOTO CHIPhS.

5. TIlaanupyemblie pe3yabTaThl 00yYeHHUsI 10 TUCHHUILINHE, 00eCeYuBAIOIINE JOCTHKEHNE TIAHUPYEMBIX
Pe3yJabTaTOB 0CBOEHHSI 00Pa30BaTEIbHOI MPOrpaMMbl

HSy‘leHI/IC JUCHUIUIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/IC CJICAYIOHNX KOMHGTGHHHﬁZ

Koa m HammMeHoBaHHe
KOMIIETEHIIMH

Kon u HanMeHOBaHMe MHAUKATOPOB JOCTHKEHUI KOMIIeTeHIU i

MK-2
CnocobeH mNpHHUMAThH
TEXHUYCCKHE PELICHHS

NIPOBEJIEHUSI B paMKax

K-2.1
Crniocoben OCYILICCTBJIATH TEXHOJIOTHYCCKHUI mpouecc B COOTBETCTBUM C PEIrJIAMEHTOM,
HCIOJIb30BATh COBPEMCHHBLIC TCXHUYCCKHUE CPEACTBA AJIA U3MCPCHUA WU YIIPABJICHUSA

pu pa3pa60TI<e OCHOBHBIMHU IMapaMe€TpaMM TEXHOJOTHYCCKUX ITPOLUECCOB, OMPECACICHUA MPAKTHYCCKU
TCXHOJIOTHYCCKUX Ba)KHBIX CBOMCTB CBIPbs U IPOAYKIIHH.
MIPOIIECCOB, nx | K-2.2

CrocobeH O00OCHOBBIBATE M TPHUHUMATh TEXHWYECKHE pENIeHHs TpH BEIOOpe




periiaMenTos, TEXHOJIOTMUECKUX OIepaluii B X0Je pa3pabOTKM TEXHOJOTHYECKHX IIPOLIECCOB,
BBISIBJISITH M YCTPAHATH | YUUTHIBATh OKOJIOTMYECKHUE TOCIEACTBUS NPUMEHEHHUS KOHKPETHBIX TEXHOJOTH U
OTKJIOHEHUS, BEIOUPATh | TEXHHYCCKHUX CPENICTB.

TexHuyeckue cpeacrea | IMK-2.3

TS n3Mepenus | CnocoOeH BBIIBISITH W YCTPAHATH OTKIOHEHHS OT PETJIaMEHTHBIX IapaMeTpoB
0a30BBIX [IAPAMETPOB | TEXHOJOTHIECKOTO MPOIIECCa.

Texmponecca,  CeIphd, | [IK-2.4

NPOAYKIUH € Yy4eTOM | CrnocoOeH TpOBOIWTH aHAJINW3 MATEepPHajioB HAa CTAAWAX BXOITHOTO, TEKYIIETo
9KOJIOTUICCKHUX TEXHOJIOTHYECKOTO W 3aKIIOYHUTENIBHOIO KOHTPOJS UM OCYLIECTBIIATH  OLEHKY
acCIIEKTOB. MOJIy4a€MBIX PE3YIbTATOB.

B pe3yiabTare C(i)OpMHpOBaHHOCTI/I KOMIETCHUNHU CTYJACHT JOJIKCH!

3namep:

OCHOBHBIC TIOHATHS U 3aKOHBI KPUCTAJUIOTPAQUU U MHUHEPAJIOTHH; OCHOBBI TCOPHU POCTa KPUCTAIIIOB, BIUSHHUE
pa3nuYHbIX (PAKTOPOB Ha 0OOpa30BaHUE U POCT KPHUCTAUIOB M, KaK CJICICTBHE, Ha KAYCCTBO MPOIYKTa; OCHOBHBIC
MECTOPOXKICHUSI MUHEPAIBHOTO CHIPhS U HX COCTaB.

Ymemsn:

WCIIONIB30BaTh 3HAHKWE CBOWCTB XUMHYECKUX AJIEMEHTOB, COCTUHEHNH 1 MaTePHAJIOB Ha X OCHOBE IUISI PEIICHHS
3amad mpodecCHOHANBHON NesSTeTHbHOCTH; TPAMOTHO OPTaHW30BATh IPOIECCH KPHCTAILIM3AINNA C YICTOM BIHSHUS
YCIIOBHI KPHUCTAJUIM3AINN Ha KAYECTBO MPOIYKTA.

Bnaoems:
3HAHUSIMH O CBOMCTBaX OCHOBHBIX MHHEPAJIOB M KPUCTAJUIOB, UCIIOJIE3YEMBIX B TEXHOJIOTHH HEOPTaHHIECCKIX
BCIIICCTB;HABBIKAMHU TIPEIBHUICHUS CBOWCTB KPHUCTAUIMUECKAX CHCTEM U1 S(P(GEKTHBHOTO HWCIONH30BaTh WX B
TEXHOJIOTHH HEOPTaHMYECKUX BEIIESCTB; METOJAMH BEIYUCIICHHUS KPICTAJIIOB, ONIPEICIICHIS UX MapaMeTPOB U CBOUCTB.
AHHOTAIIUA
pa6oyeii mporpaMMsbl TUCHUTIIHHBI
Kpucramnorpadus ¥ KpUCTAILIOX UMUS

1. O6mast TpynoeMKocTh (3.e./49ac): 2/72.

2. MecTO AMCHMILIAHBI B CTPYKTYpe 00pa3oBaTebHOI IPOrpaMMbl

Hucnummaa B1.B.08./1B.01.02 «Kpucramiorpagust U KpUCTAIUIOXUMISD) OTHOCHTCS K BapHATHBHOW YacTH
Omoka 1 JIucuuIuinHb! (MOIYIN).

JucnuiumHa GasupyeTcs Ha Kypcax HOUKJIOB €CTECTBEHHOHAYYHBIX M 0OIIEnpo(ecCHOHANbHBIX AMCIHMIUINH:
Maremarnka, ®usmka, OOmas u HeopraHmdeckas xumus, OpraHudeckas XHMHS U SBISETCS OCHOBOW JUIs
MOCJIEAYIOMNX AUCIUIUIMH: «TeXHOJIIOTHS KaTadu3aTOpPOB M aJCOpPOCHTOBY», «TEXHOJOTHS MHHEPAIbHBIX KHCIOT H
CoJIel» M IPYTuX NPOQMIBHBIX JUCIUIIINH.

3. Heap u 321244 U3yYeHHS] TUCHUTIIMHBI

Iesabl0 OCBOGHUS AUCIUILIMHEI SBISETCS oOecredeHne 6a30BOM MOATOTOBKH CTYAEHTOB B 00JaCTH M3y4YCHHS
CTPYKTYp KPHCTAJUIOB M MHHEPAJOB, a TaKKe INPOLECCOB KPUCTAJUIM3ALUHU, KOTOpPbHIE IIHPOKO HCIOIB3YIOTCI B
XUMHMYECKOH TEXHOJIOTUH HEOPTaHUYECKUX BEIIECTB.

3agayamMu penoiaBaHus JUCLIUIUTHHBI SBISIOTCS:

- OCBOEHHE 3HAHUI 0 KPUCTAIIIMYECKUX CTPYKTYypaxX U CBOMCTBAX TBEPABIX MPOAYKTOB XUMUYECKOH TEXHOIOTHH
HEOpraHNYEeCKOIl BEIIECTB;

- OBJIAACHUC YMCHUAMH NPECABUACTDH CBOMCTBaA KPUCTATINIMYECKUX CUCTEM U 3(1)(1)CKTI/IBHO UCIIOJIB30BAaTh HUX B
TEXHOJIOTMU HEOPTAaHNYECKUX BCUICCTB.

4. Conep:xanme JUCHHUIINHBI

HaumeHnoBanue pazaena
Conep:xanue pasaena
AUCHUTLIHHBI
3HayeHne KpucTaorpaguu st MOHUMAaHHUS OKPY)KAIOIIEero MUpPA U SIBICHUN MPUPOBI.
Orambl pa3BUTHS KpucTauiorpagum kak Haykd. Pons kpuctamiorpaguu B Pa3BUTHH
HOBBIX TeXHOJOrWd. [loHSATHE O KPHCTAIUIMYECKOM BEIISCTBE KaK OJHOW W3 (opMm
cyiecTBoBaHus Matepun. CBONCTBA KPUCTAILIOB.
CUMMeTpusl KPUCTAIIJIOB. DJIEMEHTH CUMMETPUU. Buabl cummeTpuu.
KPUCTAJLJIOTPAGUS PH XD P A P
Crioco0bl 0TOOpaXKeHUsST MPOCTPAHCTBEHHBIX ()OPM HA IUIOCKOCTH, CTepeorpadudeckas
MPOEKIUSI KPUCTAIUIOB (KPaTKHUE CBEIICHHUS).
3aKoH TOCTOSIHCTBAa JIByXI'DAHHBIX YIJIOB, OTKJIOHEHUSI OT HJEAJbHOI0 3aKOHa Kak
3aKOHOMEPHOCTD BIUSHUS Ha (OPMUPYIOMIHIACS KPUCTAIT OKPYKAIOMIEH cpeasl. MeToab
N3y4eHHs KpUCTauIoB (ToHnoMeTpus). 14 tumos pemetok bpasa.
OCHOBHBIE CBEICHHS O CTPYKType KpHCTaioB. PakTOpbI, ONPENeNsione CTPYKT
KPUCTAJIIOXAMUS A PYKIYP® Kp DI, OTIPENCIHIOLIHE CIPYKTYPY
KpHucTauioB. CBA3p XUMHYECKOTO COCTaBa M CTPYKTYPHI KPUCTAIUIOB. Te€OpHs CTPYKTYpHI
kpucramios E.C. ®enoposa




Tunsl xuMu4Yeckux cBsized B.kpuctayuax. Vzomopdusm. Ilomumopdusm 3aBrcuMOCTb
(PU3MKO-XMMHYECKUX CBOWCTB TBEPABIX BEIIECTB OT MX CTpoeHHs. CTpoeHHe peanbHOro

Kpuctauia. KpucramroxuMus HeOpraHMYeCKHX BEIIEeCTB, COSTMHCHNH.

5. Ilnanupyemble pe3yabTaTbl 00yYeHHs 10 TUCHUILINHE, o0ecleYnBaloOIIHe JOCTHKeHHe TUIAHUPYeMbIX

pe3yJIbTATOB OCBOECHHS 00pa3oBaTe/IbHOM POrpaMMbl

W3yueHne qUCIUIIIMHBI HAPABJICHO HA (OPMUPOBAHNE CIEIYIOINX KOMIETEHINH:

Kox m HammeHOBaHHue
KOMIETEeHIHH

Kox u HauMeHOBaHMe MHAUKATOPOB JOCTHKEHUH KOMIIeTeHIH i

MK-2

CnocobeH mnpHHUMAThH
TEXHAYECKUE PELICHHS
pu paspaboTtke
TEXHOJIOTHUECKUX
IPOLECCOB, ux
NPOBEJICHUSI B PaMKax
pErIaMeHTOB,
BBISBIIAIT M YCTPAHATh
OTKJIOHEHU:, BEIOUPATh
TEeXHHYECKHE CPEACTBa

IIK-2.1

Crnocoben OCYIIECTBJIATH TEXHOJIOTUYECKU N mpouecc B COOTBETCTBUM C PEIrJIaMCHTOM,
HCIOJIb30BATh COBPEMCHHBIC TCXHUYCCKHUC CPCACTBA AJIA U3MCPCHUA U YIIPABJICHUA
OCHOBHBIMHU IMapaMCTpaMU TCXHOJIOTMYECKHUX IMPOLECCOB, OMPCACIICHUA MNPAKTUYCCKU
Ba)KHBIX CBOMCTB CBhIPbs U NPOAYKIHNH.

K-2.2

CnocobeH 00OCHOBBIBaTH M NPUHAMATh TEXHUYECKHE pELICHHS IIpH BBIOOpE
TEXHOJIOTHYECKUX OIepaluii B XOJE pa3pabOTKM TEXHOJOTHYECKHX IIPOLECCOB,
YYUTBIBATh 3KOJIOTHYECKHE MOCIEACTBHA IMPUMEHEHHS KOHKPETHBIX TEXHOJOTUH H
TEXHHUYECKHX CPE/ICTB.

IIK-2.3

I n3MepeHus | CnocoOeH BBUIBISITh W YCTPAHATH OTKIOHCHHS OT PETIAaMEHTHBIX IapaMeTpOB
0a30BBIX napamMeTpoOB | TEXHOJIOTHYECCKOIr'0 Mpolecca.

TEXIpPoLEecca,  ChIpbs, | [TK-2.4

IPOAYKUUHK C YYETOM | CrnocoOeH TPOBOIWTh aHAJIN3 MATEepPHajioB HAa CTaAUAX BXOITHOTO, TEKYIIEro
9KOJIOTHICCKUX TEXHOJIOTUYECKOTO UM 3aKIIYUTEIBHOIO KOHTPOJISL M OCYILUECTBJIATH OLIEHKY
aCIIeKTOB.

M0JIy4aeMbIX PE3yJIbTaTOB.

B pesynbraTte chopMHUPOBAHHOCTH KOMIICTCHIIUH CTYICHT JIOJIKCH:

3namep:

OCHOBHBIC IIOHATHUSA WU 3aKOHBI KpI/ICTaHJ'IOI‘pa(bI/II/I u KpI/ICTaJ'LTIOXI/IMI/II/I; Teopmo CI/IMMeTpI/II/I MOHeKyH nu
KPHUCTAJUIOB, CUCTEMATHKY KPUCTAJUTMICCKUX CTPYKTYP, H30MOP(HU3M U MOTMMOP(H3M; KaK BIHSET COCTaB M CBOHCTBA
CBIPBSI HAa TEXHOJIOTHIECCKHUI TIPOIIECC.

Ymemsn:

MPUMEHSTH 3aKOHBI KPUCTAIUIOTPAQUH U KPUCTAJUIOXUMUH JUTS PEIICHUS MPaKTUICSCKUX 3a/1a¥; MCIIOIE30BaTh
3HAHHE CBOWMCTB XWMHUYECKMX DJIEMEHTOB, COCAWHCHWH ¥ MaTepHaJioB Ha WX OCHOBE /MJI pEIICHHS 3amad
mpoeCCHOHANBHON JesITeNbHOCTH; TPUMEHATh 3HAHHSA O COCTaBE M CBOWCTBAX KPHCTAIUIMYCCKUX BEHICCTB IS
MOJIYYCHHUS TPOYKTA 3aJaHHOTO Ka4eCTBa.

Bnaoemes:

HaBBIKAMHU HCIIOJIB30BaHUSA (I)yH}IaMeHTaJ'H)HLIX XUMHUYCCKHUEC TTOHATUSA HpI/I pemeHI/II/I KOHerTHI)IX XUMHUYCCKUX
3aJa4, HaBBIKAMH yCTaHOBHeHI/IH 3aBUCUMOCTHU (1)I/I3I/IKO-XI/IMI/I‘IQCKI/IX CBOI‘/'ICTB KpI/ICTaJ'IJ'II/I‘IeCKI/IX BCIIICCTB OT HUX
CTpoeHI/ISI; METOAaMU BBIYUCIICHUS KpI/ICTaJ'IJ'IOB, onpe):[eneHHﬂ nx napaMeTpOB u CBOﬁCTB.

AHHOTADIMUSA
padoueil nporpaMMbl AUCHHMIIMHBI
BBeznienne B XUMHYECKYIO TEXHOJIOTHIO

1. O6mast Tpynoemkocth (3.¢./4ac): 3/108.

2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Huctumumaa b1.B.09./1B.02.01 «BBeneHne B XUMHUYECKYIO TEXHOJIOTHIO» OTHOCHUTCS K BapHAaTUBHOW 4acTH
6moxa 1 JIucunIuinHe! (MOZYNIN).

JuctumuinHa 6a3upyeTcs Ha Kypcax IIMKJIOB €CTeCTBEHHOHAYYHBIX M 00IIenpo(eCCHOHAIBHBIX AUCIUILINH:
«Marematukay, «®Duzukay, «O0mAass U HeopraHudeckas XuMus», «Opranuueckas XuMmus», «OCHOBBI WHKEHEPHOU
SKOJIOTHM» W SABJISETCS OCHOBOHW JJISI TOCIEAYIOUIMX AUCHMITIMH: «OO0Imas XUMHYEcKass TEXHOIOTU», «XUMUYECKHe
PEaKTOPBI» U JPYTUX NPOQHIBHBIX AUCIMIUINH.

3. leab 4 321241 U3yYeHUS JUCHUTTHHbI

Leabio ocBOEHMS AWMCUMIUIMHBI SIBISICTCS IIOJlydeHUE TEPBUYHBIX 3HAHMH B 00JACTH XMMHYECKOW
TEXHOJIOTHH, KaK HayKd O METOJax M CpeJICTBaX ONTHUMAJIBbHOW NepepabOTKH XMMHYECKOTO CBHIPbS B IPEAMETHI
MOTpeOJIEHUsT U CpelCTBA NPOU3BOACTBA. JTH 3HAHMS NOTPEOYIOTCS ISl PELICHUS] HAayYHO-HCCIIEOBATEIbCKUX M
MPAaKTUYECKHX 33]1a4 B TIOCJIEAYIONIEH PO eCCHOHANBHON IesITeTbHOCTH.

3alla‘laMﬂ npenogaBaHus TAUCHUTIINHBI ABJIAIOTCA:

- ¢opmHpoBaHHE W pa3BUTHE yMEHHH NPUHUMATh KOHKPETHBIE TEXHHUYECKHE pEIICHHS NpH pa3paboTke
TEXHOJIOTHYECKUX MPOIIECCOB;



- q)OpMI/IpOBaHI/Ie " pa3BUTHC yMeHI/Iﬁ BI)I6I/IpaTI> TCXHOJIOTUU C YUYCTOM 3JKOJOIMYCCKHUX HOCHGILCTBI/Iﬁ ux

IIPUMCHCHUA.

4. Conep:xanue TUCHUTITHHBI

HaunmeHnoBanue
pasjiena Copep:xanue pa3aea
JUCHHUIIIHHBI
PoxneHne XMMHYECKOW TEXHOJIOTHH. Pa3BUTHE XUMHUH M XHUMHYCCKOH TEXHOJOTHH.
OCHOBHEBIE 3aKOHBI XUMHH.
BBenenue

OCHOBHEIE HalpaBJICHUSA Pa3BUTHUA XHUMHUYECKOM TEXHOJOTMHU Ha COBPCMCHHOM JTarie.
OCHOBHEIE MPOAYKTBI HCOPIraHNYCCKOT'0 CUHTC3a, MacITadbl uX IIPOU3BOACTBA.

OCHOBHBIC MPHHITUIIBI
OpraHU3aAIHH
XAMUYECKOTO
TIPOM3BOJICTBA.
OCHOBHBIE TIPOLIECCHI
XHMHYCCKON
TEXHOJIOTHH U CBSI3H
MEXy HAMH.

[loHATHE O TCEXHOJOTHYCCKOW CTPYKTYpE, OCHOBHBIX OIEpPalUsIX ¢  OCHOBHBIX
TEXHOJIOTHUECKUX KOMIIOHCHTAX U MOKa3aTeNAX 3D (HEKTUBHOCTH XUMUYECKOTO MIPOU3BOJICTRA.

[Ipomecchl, ocylecTBIsAEMbIE B MAIlMHAX U amlapartaX XUMHYCCKHX IPOHM3BOJICTB
(MexaHWYeCcKHe, THAPABINYECKHE, MAacCOOOMEHHBIC, TEIUIOBBIE, XHMHUUeckhe). OCHOBHEIC
3aKOHOMEPHOCTH 3THX IIPOIIECCOB.

TexHOJIOTHYECKHE CBA3N XUMUIECKOTO MTPOU3BOICTRBA. VX Ha3HaUCHHE.

MartepuanbHblii M TEIJIOBOH OamaHChl XMMHUYECKOTO MPOM3BOJCTBA.
TpeICTaBIeHNs OaTaHcoB (TaOMHIIBI, THATPAMMEI U JIp. ).

DopMel

ChIpbEBBIE pECYpChl XMUMHUYECKOH NPOMBIIIEHHOCTH. OCHOBHBIE MECTOPOXKACHHUS U
CrocoObl TOOBIYM MHHEPAIBHOTO ChIphsi. KOMILJICKCHOE HUCMOJIb30BaHUE ChIphs. [loHsATHE O
0€30TXO0JHOM TEXHOJIOTUH.

Bo3gyx kak cbIpp€ M BCIIOMOTATENbHBI KOMIIOHEHT XHMHYECKOTO IPOU3BOJICTBA.

ChIpbeBbIe u
Pasznenenne Bo3gyxa Ha cOCTaBHble KOMIOHEHTHI. IIpOMBINUICHHBIE CXEMBI pa3AeieHHs
9HEPreTU4ecKue
. | BO3OYyXa.
pecypcbl  XUMHUYECKOU .

HDOMBIILICHHOCTIH Bozma xak celppe M BCIIOMOTATENbHBI KOMIIOHEHT XHMHYECKOrO IIPOU3BOJCTBA.
p Vcrounnkn BOABI W HMX XapakTepucTHKa. [loAroToBka BOXBI JUIi IPOU3BOJCTBEHHBIX
npoueccoB. Opranuzamyst BOJ0000pOTa Ha XUMHIECKOM IIPEIIPHUSITHH.

OCHOBHBIE BHBI 3HEPreTHUECKHX pecypcoB. OCHOBHOE 3HEPTreTHYECKoe 000pyaOBaHHE
XUMHUYECKHUX MTPOM3BOACTB.
OHepro-, pecypcocOepekeHHE B XHMMHUUECKOH TEXHOIOTHH.
TIpoMbILLICHHAS Crioco0bl OYMCTKH Ta3000pa3HBIX M JKUAKHX CTOKOB. CIIOCOOBI yTHIIM3AIMK TBEPABIX
3KOJOTHS 0Tx0/10B. OCHOBHOE 000PYIOBAaHHUE.
TexXHOIOTHN OCHOBHBIX XHMHYECKHX NPOAYKTOB. PaccmMaTrpuBaioTcs  KOHKpPETHBIE
XMMHUUYECKHE IPOU3BOJACTBA U3 PA3NIMUHBIX OTpaciell XMMHUYECKOH MPOMBIIIIEHHOCTH B
CJIEIyIOIIEM TOPSIKE:
[TpoMbIIIEHHBIE HApOJHOXO3AHCTBEHHOE 3HAUYE€HHE M MAacIUTaObl NIPOM3BOACTBA MPOLYKTa, OCHOBHBIE
XUMHYECKHE MOTPeOUTENH;
IIPOU3BOJCTBA ChIpbe (MECTOPOXKIeHHUsI, CIIOCOOBI JOObIUM U oboraieHus ), Boja (kiaaccudukanus Box,

NOoJAroTOBKa BOJABI IJIA l'[pOMI)IHIJ'IeHHOCTI/I) n DOHEprus,
MMPpOU3BOJCTBE,
Q)yHKHHOHaJILHaFI CcXeMa Mpon3BOJACTBA;

HaJIMYMUEC OTXOJO0B U 3KOJIOrHYCCKas 0e3011aCHOCTh IIPON3BOJCTBA.

MMPUMEHACMBIE B JAaHHOM

5. [lnanupyeMble pe3yJbTaThbl 00yUeHHs 10 AUCHHUILINHE, 00ecTeYrBalole JOCTHKeHUe IVIAHNPYeMbIX
pe3yJIbTaTOB OCBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl

W3y4yeHnue AMCUMIUIMHBI HATIPaBJIeHO Ha (DOPMHUPOBAHUE CIEAYIOIINX KOMITETEHIIUIH:

Kon U HaMMeHOBaHHe . .
Koa u HanMeHoBaHHe HHAMKATOPOB A0CTUKEHHIT KOMIIETEeH M
KOMIIeTeHIINN
K-1 nK-1.1
Crocoben nogoupats, | CnocoGeH HacTpanBaTh M MPOBOAUTH MPOBEPKY 0OOPYIOBAHUS.
HacTpauBath, oOcmyxuBath, | ITK-1.2
TOTOBUTh K pemMoHTy, | CriocoOeH MPOBEPSITh TEXHHUECKOE COCTOSIHUE, TPOBOAUTH MPOMUIAKTHIESCKIE
JKCILIyaTUPOBATh, YCTPAHATL | OCMOTPBI M 00CIyKUBaHUE 000PY/IOBAHUsI, BKJIIOYAsl HOATOTOBKY K PEMOHTaM.
OTKIJIOHCHUS oT | MMK-1.3
PErIaMeHTHBIX PSKUMOB | JIeMOHCTPHPYET TOTOBHOCTH K OCBOSHHMIO HOBOTO OOOpYJIOBaHHMS M €ro
paboThI OCHOBHO€ | 3KCILIyaTal}H.
TEXHOJIOTHYECKOE
o0opymoBaHHE € yYETOM
TpeGoBaHMit TEXHUUYECKOU
JIOKYMEHTAILINH.




K-2

Cnocoben MIPUHUMATh
TEXHHUYECKHE pEIICHUs] TpH
pa3paboTKe TEXHOJIOTHUECKHX
MPOLIECCOB, UX TPOBE/ICHHS B

paMKax pErIaMeHTOB,
BBISIBIISITH U YCTpaHATb
OTKJIOHEHHUS, BEIOMpATH
TEXHHUYECKHE CpEeACTBa JUIA
H3MEpEeHNUs 0a30BBIX
rapameTpoB TexImpoliecca,

ChIpbs, MPOAYKHOHUU C YUYETOM
OKOJIOTHYCCKHUX aCIICKTOB.

K-2.1

CnocobeH OCYIIECTBISITh TEXHOJOTMYECKUI MpoLecc B COOTBETCTBHH C
pErJIaMEHTOM, HCIIONIb30BaTh COBPEMCEHHBIE TEXHHUYECKHE CpEACTBA Ui
N3MEPEHNSI M YNPABICHUS OCHOBHBIMU IIapaMETPaMH TEXHOJIOTHYECKUX
MIPOILIECCOB, ONPEAEICHIUSI MPAKTHYECKN BaKHBIX CBOMCTB CHIPBSI U MPOAYKIIHU.

IK-2.2
CriocobeH 000OCHOBBIBAaTh M IPUHUMATh TEXHHUUECKHE PELICHHS MpPHU BBIOOpE
TEXHOJIOTUYECKUX ONepaliil B X0A¢ pa3pabOTKH TEXHOJIOTHYECKHX IIPOLIECCOB,

YUYUTBIBATH OKOJIOTHYCCKHNEC IOCICACTBUA TIIPUMEHECHUA KOHKPETHBIX
TEXHOJOTUM M TEXHUYECKHUX CPCACTB.
K-2.3

Croco0eH BBIABISTL U YCTpaHATh OTKJIOHCHUA OT PCIIIaMCHTHBIX MapaMeTpoOB
TCXHOJIOTMYCCKOI'O Mponecca.

K-2.4

Cnoco0eH NpOBOAWTH aHAIU3 MaTEepUaliOB HA CTAAMAX BXOJHOTO, TEKYILETO
TEXHOJIOTHUECKOTO U 3aKJIIOYUTEIBHOTO KOHTPOJS U OCYIIECTBIATh OLEHKY
TIOTY9aeMBIX PE3YIbTaTOB.

B pesynbraTe chopMHUPOBaHHOCTH KOMIIETEHIIMH CTYJCHT JOIKCH:

3HaThb:

OCHOBHEBIC 3TaIlbl CTAHOBJICHUS! XUMHUYECKOH TEXHOJIOTHH, KaK HAYKH; OCHOBHBIE IPOIYKTHl HEOPTaHMUECKOTO CHHTE3a;
OCHOBHBIC TPHHIUIBI OpPTaHM3alUM XHMHYECKOTO IPOW3BOJICTBA;, OCHOBHBIC TEXHOJOTHYECKHAE TIPOIECCHI
XUMHUYECKOTO TPOU3BOJICTBA;

YMeThb:

aHANMM3UPOBATh CXEMY MPOU3BOJCTBA 3aJaHHOTO MPOJYKTa, B TOM YHCIE YYE€TOM SKOJOTHUECKHX IOCIEICTBUM;
OLUCHUBATH T€XHOJ’IOFI/I‘I€CKyIO nu 3KOHOFI/I‘-I€CKyIO 3¢)¢)CKTI/IBHOCTI> HpOI/I3BO[[CTBa; paCC‘II/ITbIBaTb OCHOBHBIC
XapaKTePUCTUKU XUMHUYECKOTO MpoIiecca U MPOU3BOJICTBRA;

Baanernb:

MeTOAaMH OaTaHCOBBIX PacYEéTOB XMMHUIECKOTO MPOIiecca U MPOU3BOJICTRA.

AHHOTADIUSA
padoueil nporpaMMbl AUCHHUILIMHBI
ChIpbEBBIC M DHEPTETHUECKHIE PECYPCHI B XMMUUECKOH MPOMBIIICHHOCTH

1. O6mast TpynoemMkocTh (3.¢./9ac): 3/108.

2. MecTO TUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHO MPOrpaMMbl

Huctumuaa 51.B.09./1B.02.02 «CripbeBble U dHEPTETHUECKHE PECYPCHl B XUMUYECKOW MPOMBIIIEHHOCTH
OTHOCHUTCS K BapUaTUBHOM yacTH 0s0ka 1 JlucuuminHel (MOAYIH).

JucnumiuHa 6a3upyercs Ha KypcaxX IMKJIOB €CTECTBEHHOHAYYHBIX U 00IenpohecCHOHaIbHBIX JUCIIUILTNH:
«Matemarukay, «®usuka», «O0mas U Heopranmdeckas XuMus», «OpraHudeckas XuMuss», «OCHOBBI HHXCHEPHOM
SKOJIOTHU» U SIBIIIETCS OCHOBOW JJIST TOCTCAYIOIMX AUCHMILHH: «OO0ImIas XuMUYecKas TEXHONOTHD», «XUMUYECKUE
PEaKTOPbI» U APYTHX MPO(PUIBHBIX TUCIHIDIHH.

3. leanb 4 3aaa4M U3yYeHUs JMCHUIIIHHbI

Heabio ocBOEHMS IWCLMIUIMHBI SIBISETCS IIOJMydeHHE TEPBHUYHBIX 3HAHWH B O0JACTH XUMHYECKOW
TEXHOJIOTMHU, KaK HAayKM O METOJaX U CpEACTBAX ONTHUMAJIbLHOU nepepa60TI<H XUMHUYECKOI'0 ChIpbsA B MNPEAMETHI
MoTpeOJIeHUsT U CPEICTBAa IMPOU3BOJCTBA. JTH 3HAHMSA MOTPEOYIOTCS ISl PEIICHHs HAayYHO-MCCIIEAOBATEIbCKUX M
MPaKTUYECKHX 3a]1a4 B TOCJIEAYIONIEH PO eCcCHOHANBHON eI TeTbHOCTH.

3anaanu npenogaBaHus TUCHUTUINHBL ABJIAIOTCA:

- ¢opMHpOoBaHHE W pPa3BUTHE yMEHHH NPHHMMATh KOHKPETHBIE TEXHHYECKHE DELIeHHsS INpH pa3paboTke
TEXHOJIOTHYECKUX MPOIIECCOB;

- (GopMupOBaHHE M pa3BUTHE YMCHWH BHIOMpATh TEXHOJOTHH C YYETOM JKOJOTMYECKHX IOCIEACTBHHA HMX
HMPUMEHEHUS.

4. Conep:xanue IMCHUIIHHBI

HanmenoBanue

Coaep:xanue pas3aena
pasnejia TUCHHILTHHBI nep pasn

MecTo XMMHUYECKO MPOMBIIIJICHHOCTH B HApOJIHOM Xo3stiicTBe. CTparerus pa3BUTHS
XUMHUYECKOH TPOMBIIUIEHHOCTH Poccun.

ITonsiTHe o0 XUMHUYECKOM Mpou3BOACTBE. (OCHOBHBIE KOMIIOHEHTHI H  CTaauu
XUMHUYECKOTO Mpou3BoJicTBa. OCHOBHBIE TMOKa3aTenu 3((HEKTUBHOCTH XUMHYECKOTO
TIPOU3BO/ICTBA.

XuMuyeckas
MPOMBIIIJIEHHOCTh

ChIpbeBBIE OCHOBHBIE BHJBl MHHEPAIBHBIX CBHIPHEBBIX PECYpPCOB, MECTOPOXKAEHHS, CHOCOOBI

pecypcbl




XUMHYECKOUN no6brun. [ToaroroBka u oboraiieHue ChIpbs.
MPOMBIILICHHOCTH OTX0/IpI MPOU3BOCTBA U OTXOJIBI MOTPEOJICHUS KaK BTOPUYHOE CHIphe. ParmoHansHOe
HCIIONIb30BAHHE CHIPhSI B XMMHYECKOM MPOHM3BOACTBE. KOMIUIEKCHOE HCIIOJIB30BaHHE
CBIpbs. DKosormdeckue mpoodiemsl B XTHB.

Boma kak celppe W | VICTOYHHMKH BOABI M UX XapaKTepUCTHKA. [I[pOMBIIIUIEHHAS BOZOIOATOTOBKA.
BCITOMOTATEITbHBIH Opraan3anusi BOIOOOOPOTHBIX ITUKJIOB HAa XWMHYECKOM TIPEANIPUATHH beccTouHble
KOMIIOHEHT ~XHMHYECKOTO | XUMHIYECKUE MPOU3BOACTBA. OUHCTKA CTOYHBIX BOJ XUMHUYECKUX MIPEIIPUSTHH.
TIPOM3BOJICTBA.

Bo3myx kak celpp¢ u | CocraB Bo3myxa. CriocoOBI OUHCTKH BO3IyXa OT IPUMECEi.

BCIIOMOTaTEIbHBINA CxeMmbl pa3ziesnieHus BO3AyXa, MOMY4IEHHS PEAKHUX I'a30B.

KOMIIOHEHT XHMMHU4YecKoro | IIpumeHeHHe KOMIIOHEHTOB BO3yXa.

POU3BOJICTBA.

OHeprerudyeckue pecypcbl | OCHOBHBIE BHIBI  JHEPreTUYECKUX  PECYpCOB. OHEProéMKOCTh  XMMUYECKHX
XUMHUYECKOH npon3BoacTB. OCHOBHBIE TPHHIMIILI 3Heprocoepeskennsi. CnocoObl MCIOIb30BaHUS
HNPOMBIIICHHOCTH BTOPUUHBIX SHEPIeTUYECKUX PECYPCOB.

5. Illianupyemble pe3yabTaThl 00y4eHHs 110 JMCIHUIIINHE, 00ecneYnBaloNIue JOCTHKeHUE MJIAHUPYeMBbIX
pe3yJIbTATOB OCBOECHHS 00pa3oBaTe/IbHOI NPOrpaMMbl

W3yueHne JUCIUIIMHBI HAPaBJIEHO HAa ()OPMHUPOBAHNE CIIECTYIOMNX KOMIETEHINI:

Kopn " HAaNMEHOBaHHe . »
Kon n HamMeHOBaHHE HHIUKATOPOB TOCTHKEHUI KOMIeTeH Mt

KOMIIETeHIIUI

K-1 nK-1.1

Cnocoben noabuparek, | CriocobeH HACTPANBATh U MMPOBOJIUTH MPOBEPKY 000PYIOBAHHUSL.

HACcTpaWBaTh, O0OCTyXuBath, | IMK-1.2

TOTOBUTH K peMoHTy, | CriocoOeH MpoBepsITh TEXHUUECKOE COCTOSIHUE, MPOBOJUTH NPOQUIaKTHYECKHE

9KCIITyaTUPOBaTh, YCTPAHATb | OCMOTPHI M 00CTyKUBaHHE 000PYI0BAHUS, BKIIOYAsl OATOTOBKY K PEMOHTaM.
OTKJIOHEHUS or | IIK-1.3

PperiiaMCHTHBIX PSKUMOB | JIeMOHCTPHPYET TOTOBHOCTH K OCBOCHHMIO HOBOTO OOOpYIOBaHHS M €ro
paboTs OCHOBHO€ | BKCILIyaTal}u.

TEXHOJIOTHYECKOE

o0opynoBaHHE C  y4EeTOM

TpeOoBaHUI TEXHUUYECKOH

JOKYMEHTAIUH.

IK-2 IIK-2.1

Cnocoben npuHrMaTh | CocoOeH OCYIIEeCTBIATh TEXHOJOTHYECKHH TIpOIecC B COOTBETCTBHU C

TEXHUYECKUE PEIICHUS NPU | PErIAMEHTOM, HCIOJIb30BATh COBPEMCHHBIC TEXHHYECKHE CPEICTBA IS
pa3paboTKe TEXHOJOTMYSCKHX | U3MEPEHHsI M YOPABJICHUS OCHOBHBIMH [apaMeTPaMd TEXHOJIOTMYCCKHX
MPOIIECCOB, UX MPOBEACHHUS B | MPOIECCOB, ONPEACICHUS MPAKTHICCKH BAXKHBIX CBOMCTB CHIPhS M MPOAYKIUH.
pamMkax pernamenTos, | [IK-2.2

BBISABJIATD i ycrpanaTh | CriocoOeH 00OCHOBBIBATH M IPHHUMATh TEXHHUYECKHE PELICHUs NpH BBIOOpE
OTKJIOHEHUH, BBIOMPATh | TEXHOJOTHUECKUX OMEpAIiii B X0/1e pa3pabOTKH TEXHOIOTHYECKHUX MPOIIECCOB,
TEXHUYECKUE CpEICTBA I | YYUTHIBATH  OKOJOTMYECKHE  IMOCNIEICTBUS ~ NPUMEHEHHMSI  KOHKPETHBIX
H3MEPEHUS 0a30BBIX | TEXHOJOIHH U TEXHHMYECKUX CPEICTB.
napamMeTpoB Texnponecca, | [MK-2.3
CBIPbS, MPOJXYKUUHU C Y4eTOM | CriocoOCH BBIABIATH M YCTPAHATH OTKIOHEHHUS OT PETJIAMEHTHBIX ITapaMeTpoOB
9KOJIOTUYECKHUX ACIIEKTOB. TEXHOJIOTHYECKOTIO IIpoliecca.

K-2.4

Cnocoben MNpOBOAUTH AHAJIM3 MATCPHATIOB Ha CTAAUAX BXOJHOI'O, TEKYLICTO
TCXHOJIOTHYCCKOI0 M 3aKJIHOYUTCIIBHOTO KOHTPOJA W OCYHICCTBIATH OLICHKY
IIOJIY4acMbIX pE3yJIbTATOB.

B pesynbrate chopMUpOBaHHOCTH KOMIIETSHIIMIA CTYIEHT JIOJDKEH:

3HaTh:

OcCHOBHBIE BHIBl CHIPBEBBIX W DJHEPreTHYECKHX PECYpPCOB XHMHUYECKOH MPOMBINUICHHOCTH M CHOCOOBI WX
KJIaccu(UKaINK; CIIOCOOBI TOATOTOBKM M OOOTameHHs TBEPAOTO, KHIKOTO M Ta3000pa3HOTO  CHIPHS; (U3MUECKUE
OCHOBBI Pa3JIeNIeHNs BO3JyXa Ha KOMIIOHEHTHI ¥ IPOMBIIIJIEHHOE OCYIIECTBIICHUE NPOLIECca; COCOObI MPOMBIIUICHHOH
BOJIONIOATOTOBKY;

Ymersn:

O0ocHOBaTh BHIOOpP CHOCOOOB IIOATOTOBKM M OOOTAIlEHHs CHIPbS B 3aBHCUMOCTH OT €ro COCTaBa M CBOMCTB
KOMITOHEHTOB; 00OCHOBAThH BHIOOP CIIOCOOOB BOJOIOATOTOBKH B 3aBUCHMOCTH OT TPeOOBAaHUH K BOJIE U €€ UCXOIAHOTO
Ka4yecTBa; OLEHUBATh MEPCIEKTUBbI UCIOIb30BAHUS BTOPUYHOI'O CHIPbSl M BTOPUUHBIX JHEPreTUYECKHUX PECYPCOB;
Buagers:




MeTtonamu pacyéra OCHOBHBIX ITOKa3aTeJeH mporecca 000ralieHus ChIpbs; METOIaMH pacdéTa OCHOBHBIX MOKa3aTeiel
3¢ (HEKTHBHOCTH HCTOIB30BAHUS CBHIPBS; MeTomaMu pacu€ra 3(PQPEKTUBHOCTH HCIIOJIB30BAHUS DHEPTETHICCKUX
pecypcos;
MOHITUSIMH O PECYPCO-IHEProcOepeKeHHH.
AHHOTAIUA
padoueii nporpaMMbl TUCHUTIIHHBI

Arpoxumust

1. O6mast TpynoemMKocTsb (3.e./49ac): 2/72.

2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Jucnummmza 51.B.09./1B.03.01 — «ArpoXuMusi» OTHOCUTCS K BAPHATUBHOM yacTh OJyoka 1.

JucnummHa 0a3upyeTcs Ha Kypcax IMKJIOB €CTECTBCHHOHAYYHBIX U OOIICTPO(GECCUOHATBHBIX TUCIIUTUINH:
Matematnka, ®u3nka, O0mas HeopraHHYecKas XUMHUs, AHATUTHYECKast XUMUs, be30macHOCTh KU3HEAeS TeTbHOCTH,
KpHcTamiorpadusi © MUHEPaJIOTHSI.

3. leab U 32124 U3y4YeHUs! AU CUMIIIMHBI

Iesb10 OCBOCHHS QUCHUILUINHEI SBIICTCS obecrieueHue 0a30BOH MOATOTOBKH CTYICHTOB B 001aCTH arpOXUMHH.

3agaum npernogaBaHUs JUCIUATUIAHBL:

- TOTOBHOCTh WCIIONIB30BaHHUA 3HAHHS O COBPEMEHHOH (M3MYECKOM KapTHHE MHpa, IPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTSX, CTPOSHUH BEIIECTBA I MOHUMAHUS OKPY>KAIOLIET0 MUPA U SIBJICHUN TPUPOJIBI;

- CIMOCOOHOCTh TIPOBOAMTH AHAJH3 ChHIPhS, MATCPHAIOB W TOTOBOW MPOMYKIMH, OCYIICCTBISATH OLICHKY
Pe3yJbTaTOB aHaTU3a

4. Conep:kanue TUCHUTIUHBI
HanmeHnoBanmne pasjgena
AACHHILTAHBI

CopeprxaHue pa3ziesia

ConepxaHne W Ha3HaYCHHUE
Kypca

Cenbckoe XO34HCTBO Kak OTpacib IMPOU3BOJACTBA. ATpOXUMHS — Hay4Has
OCHOBa HHTeHcH(UKanWU 3emiienenus. Vcropuss pa3BUTHSL arpoOXUMHH.
Cenbckoe x03s1cTBO Poccuu Ha COBpEeMEHHOM 3Tarle.

XUMU4decKkui COCTaB H
MUTaHUE PACTCHUH

XUMHYECKUH COCTaB pacTeHMM M KayecTBO Yypoxkas. YCJIOBHUsS NHTaHUSA
pacTeHW W WX BIMSHHE HA POCT PAacTeHHH U ypoxkanHocTh. CepTuduranus
pacTeHNEBOAYECKON TPOTYKITHH.

ArpoxUMHYECKHE  CBOWCTBA
IIOYBBI B CBSI3M C IIUTAHHEM
pacTeHHI ¥ TMPUMEHCHHEM
MHUHEPAIBHBIX YJI00pEeHUIl.

CocTaB M CBOMCTBa IOYBBLI. Peaknys IMOYBEI, €€ KHCIIOTHOCTh M IEJIOYHOCTD.
XHUMUYeCKHH cocTaB MOouYBLl. Pu3ndeckne cBolicTBAa MOYBEI. BogHEBIE CBOMCTBA
W BOIHBIN PEKUM IOYBHL. TEIUIOBBIE CBOWCTBA W TEIDIOBOW PEXHUM IOYBHL
ArpoxuMHUecKas XapaKTePUCTHUKA OCHOBHBIX THUIIOB TMOYB. XHUMHYECKas
MeJIHOpaIysl MOYB. ATPOXMMHUUYECKHE CBOMCTBA U TIOJOPOIUE TIOUYBBI.

OcCHOBHBIE npuHiune! | CoiicTBa mouBel. CocTaBHBIE €€ YaCTH M UX B3auMmojeiicTBue. MexaHHMuecKuii
Ki1accudukamu MOYB. | COCTaB MOYBBI. XapaKTEPUCTHKAa OCHOBHBIX THIIOB IOYB, UX pa3HOOOpaszue u
[TouBeHHbIE KapThl W UWX | Kiaccupukauus. ArpoxuMuueckue (IOYBEHHbIE) KapTOCXeMbl. bBOHHpOBKa
Ha3HAYEHHE. oyB. 3eMebHBIHN KaaacTp.

Cucrema 3emnenenus Kak | Ilonatue o cucteMe 3emienenus. DKCTCHCUBHOE U MHTEHCUBHOE 3eMIIEJEIHE.

KOMIUIEKC MEPOIPUATUN 110

[lousarue o cucreme BCACHUA XO03SMCTBA KaK O KOMILIEKCE ATrPOTEXHUYICCKUX

MOBBIIICHHIO MOYBEHHOTO | MEJIMOPATHBHBIX, OPTaHN3AIIMOHHO — XO35MCTBEHHBIX MEPOIPUSTHI.
TUIOJOPOANST

Pons MHUHEpaIbHBIX | MuHepaibHbIe yJOOpeHNS KaK NCTOYHUK MUTATEIbHBIX BEIIECTB JJIsl pACTCHHUH.
yloOpeHHi B TOBBINIEHHH | BBIHOC MUTATENBHBIX BEHIECTB KaK BAKHEHIIMI IOKa3aTelb NMPH OIPEACICHUH
TUIOJOPOANS TIOYB U | paumMoHANBHBIX 103  ynoOpenmit.  Kospdunmentsl  McHoib30BaHUSA
ypOXatHOCTH CeNIbCKOXO3SIMCTBEHHBIMH KYJIbTypaMH ITUTATEIBHBIX BEIIECTB U3 Pa3HbIX MOYB
CEIIbXO03KYJIBTYP. Y MUHEPAJIbHBIX yJI00pEHHUH.

Onpenenenre MOTPEOHOCTH B

MYV. ArpoxuMudecKas

ciyx0a u oXxpaHa

OKpY>Karollel cpepbl.

5. Ilnanupyemble pe3yabTaThl 00y4YeHHs MO JMCLMILIMHE, o0ecnednBalOIIie JOCTHXKeHHE TUIAHUPYeMbIX
pe3yJIbTATOB OCBOCHHS 00pa30BaTEIbHOI IPOrpaMMbI

HSy‘leHI/IC JUCHUIUIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/IC CJICAYIOHNX KOMITCTCHIIUH:

Kon n HaumeHoBaHue
KOMIeTeHIInN

K-2

CnocobeH mnpHHUMATbH
TEXHUYECKHUE PEUICHHUS
pu paspaboTke
TEXHOJOTHYCCKUX

Kon u HauMeHOBaHMe MHAUKATOPOB JOCTHKEHUH KOMIIeTeHIU i

K-2.1

Cnocoben OCYULICCTBJIATH TEXHOJIOTHYCCKHUI nmpouecc B COOTBETCTBUM C PEIrIIAMEHTOM,
HCMOJIb30BATh COBPEMCHHBLIC TCXHUYCCKHUE CPEACTBA JId U3MCPEHHSA W YHPABJIICHHUA
OCHOBHBIMHU IMapaMe€TpaMy TEXHOJIOTUYECKHUX IPOLECCOB, ONMPCACICHUA NPAKTHYCCKU
Ba)KHBIX CBOMCTB CBIPbs U IPOAYKIIHH.




IIPOLIECCOB, ux
MPOBEACHUS B paMKax
perIaMeHToB,

BBISBIIAT M YCTPAHATh
OTKJIOHEHU:, BEIOUPATh
TEeXHUYECKHE CPEACTBA
TSt U3MEpeHHS
0a30BBIX TapaMeTPOB
TeXmpouecca,  ChIpbs,
MPOXYKIUH C YYETOM
9KOJIOTUYECKUX
ACIICKTOB.

K-2.2

CrocoOeH O00OCHOBBIBATH ¥ MPUHUMATh TEXHHYCCKUE PEIICHHUS TP BBIOOpE
TEXHOJIOTHYECKHX OIepanuii B XojA€ pa3pabOTKH TEXHOJIOTHYECKHX IPOIIECCOB,
YYHATBHIBaTh IKOJIOTHUECKUE TOCIEACTBHS NMPUMEHEHHS KOHKPETHBIX TEXHOJOTHH H
TEXHUYECKHUX CPENICTB.

IIK-2.3
CnocoOeH BBIABIATE W YCTPAHATh OTKJIOHEHUS OT pErJaMEHTHBIX IapaMeTpoB
TEXHOJIOTHYECKOT0 MPOIIecca.

IIK-2.4

CrocoOeH TPOBOAWTH aHANIW3 MAaTepHalioB Ha CTaAWAX BXOJTHOTO,
TEXHOJIOTUYECKOTO M 3aKJIIOYMUTEIBHOTO KOHTPOJSL M OCYIIECTBISTH
MOJIy4aeMbIX PE3yJIbTaTOB.

TEKYIIETo
OIICHKY

B pe3yabTare C(i)OpMI/IpOBaHHOCTI/I KOMIETCHUNHU CTYJACHT JOJIKCH!

3namep:

Hay4YHbIC OCHOBBI 3€MJICACIINA, UCTOPUIO PA3BUTUS alDOXUMUH, CBOMCTBaA IIOYBEI, €€ XUMHYECKHUM COCTaB.

Ymemn:

ONPEACIIATh THUIIBI IIOYB, WX ArpOXMMHUYECCKHE XapaKTECPUCTUKU; NPUMEHATH 3HAHHUA O COCTAaBE IIOYBBI H

pacTeHHi Uil perIeHus 3a1a4 HHTCHCU(PUKAIINH 3eMIICICITHS.

Bnaoemes:

HaBbIKaMH OIIPCACIICHHUA COCTaBa MOYBbI, UCIIOJIB30BAHUA AIrPOXUMHUYCCKUX KapT NPCHIIOKCHHUA MepOHpI/ISITI/Iﬁ

MO yJIYHIICHUIO MJIOA0POANA MOYB U IMMOBBIIICHUA YpOIKas.

AHHOTALUSI
padoueii nporpaMMbl JUCHHUILIMHBI
[louBoBeCHNUE

1. O6uias TpynoeMKocTh (3.¢./4ac): 2/72.
2. MecTO AMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl
Hucnnmmaa 51.B.09./1B.03.02 — «ITouBoBeneHNE» OTHOCUTCS K BapHATHBHOI yacTu O1o0Ka 1.

I[I/ICI_II/IHJ'II/IHEI 68.31/Ipy€TC$[ Ha KypcCaxX HHUKJIOB C€CTCCTBCHHOHAYYHBIX U 06H.[erO(1)CCCI/IOHaJIbHBIX JUCHUIIINH:
MaTeMaTI/IKa, (DI/IBI/IKa, O6H.[a${ HEOpraHnveckass Xumus, Amnanurrdeckas XUMHU, bezonacHocth JKHU3HCACATCIbHOCTH,

KpHCTaUIorpadus 1 MUHEPAIOTHSL.
3. Heap u 321244 U3yYeHHS JUCHUTLINHBI

Heabio OCBOCHHUS IUCUUIUTUHEI SBJsIeTCs oOecrieueHre 0a30BOil OJrOTOBKH CTY/ICHTOB B 00JIACTH XUMHH OB
U ee OXpaHbl OT XUMHYECKOTO 3arps3HEHHs, KOTOpble MOTYT HOTpeOOBaThCcs B JaibHeEMIIeld NpogdeccHoHaIbHON

JACATCIBbHOCTH.

33)]3‘{“ npenogaBaHus TUCHUTUIAHBI:

- TOTOBHOCTH MCIIOJIb30BaHHWA 3HaAHHUA O COBpCMeHHOﬁ (I)HSH‘ICCKOﬁ KapTUHE MHpA, HNPOCTPAHCTBCHHO-

BPEMCHHBIX 3dKOHOMEPHOCTAX, CTPOCHNH BCIICCTBA AJI1 TIOHMMAHUA OKPYXKAOIIEro MUpa u SIBJICHHI IpUpOAbI;

- CIoCOOHOCTH MIPpOBOAWTL aHAJIMU3 CbIPb, MATEPUATIOB U TOTOBOH MNpOAYKIHH, OCYHICCTBIATH OLCHKY

PE3yJIbTaTOB aHAJIM3a

4. Conep:kanme JUCHUILINHBI

Kypca

HaumenoBanue  pasgena
Coaep:xanue pasagea
JMCIHIIIMHBI
Conmepxanrie W  HasHadeHHe | KpaTkuil o4epk HCTOPHUH U 3a/1a4 XUMHUH ITOYB.

Bupl nous pervoxa.

[TouBo0Opa3zoBaTENBHBIIH
NpOoLECC U OCHOBHBIE (HAKTOPHI

CymHOCTh T0OYBO0OPa30BATENBLHOTO Mpoliecca. PakTOPbl MOYBOOOPA30OBAHUSI.
3HayeHWe MPHUPOJHBIX M AHTPOIOTCHHBIX (HaKTOPOB B 0Opa3oOBaHUM H

MOYBOOOpa30BaHUS. JanpHeHneM pa3BUTHH TO04YB. OCOOGEHHOCTH 3JIEMEHTHOI'O COCTaBa IIOYB.
@Da3pl 10YB U UX COOTHOILEHUE.

OcCHOBHBIE npuHimnel | CpoiictBa mouBbl. CocTaBHBIE €€ dYacTH W HUX  B3aHUMOJCHCTBHE.

KHaCCI/Iq)I/IKaHI/H/I II0YB. MexaHandeckuii cOCTaB IMOYBEL. XapaKTepI/ICTI/IKa OCHOBHBIX THIIOB ITIOYB, HX

[louBeHHble  KapThl W WX | pasHOOOpa3We ©  Kiaccuukamys. ATpOXHMMHYECKHE (TTOYBEHHBIC)

Ha3Ha4YeHHe. KapTocxeMbl. BoHHpoBKa 1o4B. 3eMeNbHBIN KaJlacTp.

dusnueckue cBOMCTBA TOYBBI

Boaubie cBOMCTBa M BOAHBIN PEXXUM MOYBBI. TEIUIOBbIE CBOWCTBA U TEIJIOBON
pexuM nouBbl. MeponpuaTus Mo peryjaupoBaHud. BogHOro, BO3AyIIHOTO U
TEIJIOBOTO PEKUMOB I1OYBBI.

XHWMUYECKHI COCTAB IT0YB

MunepanbHble, OpraHH4eCKHEe U OpPraHHO-MHMHEpPAJbHBIE BELIECTBA MOYBBI.
WX ¢popMBI M JOCTYIHOCTH pacTeHUsIM. Posb ryMyca B III0JOpOANH MOYB.
Peakiysi 1OuYBBI, €€ KHCIOTHOCTh M INEJIOYHOCTH. 3acOJICHHOCTb IIOYB.
XuMHI4IecKasi MeTHOPAITHS ITOYB.

B IIOBBINICHUH

Pone MuHEpansHBIX yIOOpEHMHA
TIOOPOAUS

MuHepanbHble yIOOpEeHUS KaK HWCTOYHUK THUTATEIbHBIX BEIIECTB IS
pacteHuii. BRIHOC NMUTATENbHBIX BEHIECTB KaK Ba)XXHEWINWN MOKa3aTesb MpU




OB u YPOXKaWHOCTH | ONpENEeNICHNH  palMOHAIBHBIX 03  ynoOpenud.  Koaddurmenrs
CEIIbCKOXO03SIHCTBEHHBIX UCIIONIb30BAHMUS  CEJIbCKOXO3IHCTBEHHBIMU  KYJIBTYPaMH  IHTATENbHBIX
KyIbTYpP. OmpenencHue | BEIIECTB U3 Pa3HBIX MOYB U MUHEPAIBHBIX YAOOPEHUH.

MOTPEOHOCTH B MY.

Arpoxummyeckas —ciayxba U

OXpaHa OKpY’KaloLEH Cpebl.

5. Ilnanupyemble pe3yabTaThl 00yYeHHs 10 TUCHUILINHE, o0eclieYnBaloOIIHe JOCTHKeHHe TUIAHUPYeMbIX

pe3yJIbTATOB OCBOECHHS 00pa3oBaTe/IbHOI NPOrpaMMbl

I/I3yquI/1e JUCHUIUIMHBI HAlIPpaBJICHO Ha (bOpMI/IpOBaHI/Ie CJICayromux KOMIICTCHLIMI:

KOZI U HAMMCHOBAaHUEC
KOMIICTCHIINH

KOII H HAMMEHOBAHWE UH/IUKATOPOB IIOCTI/DKeHI/lﬁ KOMHeTeHHl/Iﬁ

MK-2

CnocobeH mNpUHUMATbH
TEXHAYECKHUE PELICHHS
npu pa3paboTke
TEXHOJIOTHYECKUX
HPOLIECCOB, ux
NPOBEJICHUSL B PaMKax
pErIaMeHTOB,
BBISBIISITE M YCTPAHATh
OTKJIOHEHUS, BBIOMPATh

K-2.1

Cnoco0eH oCyIIeCTBISTh TEXHOJIOTHUECKUH MPOLIECC B COOTBETCTBHUU C PETIIAMEHTOM,
HCTONb30BaTh COBPEMEHHBIE TEXHUYECKUE CPEACTBA JUId M3MEPEHUS U YIpaBICHUS
OCHOBHBIMH TIapaMEeTPaMU TEXHOJIOTHYECKHUX ITIPOIECCOB, ONMPEAEICHUS] MPAaKTHIECCKU
Ba)KHBIX CBOHCTB CHIPbsI M MPOAYKIIHH.

IK-2.2

CrocobeH O0OOCHOBBIBATE M NPUHUMATh TEXHHYECKHE pEIICHHS TIpH BEIOOpe
TEXHOJIOTUYECKUX OINepaldii B XoJAe pa3pabOTKH TEXHOJOIWYECKHX MPOLECCOB,
VUYHUTBIBATH JKOJOTUYECKUE IOCICICTBUS NPUMCHEHHS KOHKPETHBIX TEXHOJOTHH H
TEXHHYSCKHUX CPEICTB.

TEeXHHUYEeCKue cpeacrsa | [MK-2.3

A n3MepeHust | CriocoOeH BBIABISITH M YCTPAaHATh OTKJIOHEHHST OT PErJIaMeHTHBIX MapaMeTpoOB
0a30BBIX AapPaMETPOB | TEXHOJOIMYECKOTO IPOIECCa.
TeXmporuecca, Coipbsd, | [IK-2.4
IMPOAYKIUHK C Y4YETOM | CrnocoOeH TMpOBOMUTH aHAJIM3 MATepPHajOoB Ha CTaaUAX BXOJHOIO, TEKYIIEro
9KOJIOTMYECKUX TEXHOJIOTHYECKOTO M 3aKIIOYHUTENHHOIO KOHTPOJS M OCYLIECTBIATL  OLEHKY
ACIICKTOB. M0JIy4Ya€MbIX pE3yJIbTAaTOB.
B pesynabTate copMHUpOBAaHHOCTH KOMIIETCHIINH CTYICHT JIOJDKCH:
3namo:
Hay4HBIE OCHOBBI 3€MIICACIINS, HCTOPHIO Pa3BUTHUS arPOXUMUM; CBOMCTBA MOYBBI, €€ XUMHUYECKHUII COCTaB.
Ymempn:

OMNpEJIeTATh THUIBI IMOYB, UX ArpOXMMHUYCCKHE XapaKTEPUCTHKH; MPUMEHATh 3HAHHS O COCTaBE IMOYBBI U
pacTeHuit Juis peleHust 33714 MHTEHCU(DUKAIIUT 3eMITe eI .

Bnaoemeo:

HaBbBIKAMHU OHpeI[eﬂeHI/ISI cocTaBa IMO4YBbI, UCIIOJIB30BAHHUA anOXI/IMH‘IECKI/IX KapT l'[pe)IJ'IO)KeHI/Iﬂ MepOHpI/IHTI/Iﬁ
110 yJ'Iy'—IL[IeHI/IIO HHO}IOpOHI/IH II0YB U ITOBBILLICHUS yp0>1<a$[.

AHHOTAIUA
padoueil nporpaMMbl AU CHMILIMHbBI

H[)OMBIH.U'IGHH&H SKOJIOTHS ¥ 0€30IaCHOCTh B TEXHOJIOTHUHU HCOPraHNYCCKUX BCUICCTB

1. O6uias TpynoeMKocTh (3.e./4ac): 2/72.

2. MecTO AMCHHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMmMbl

Jucnumumaa 51.B.09./1B.04.01 «IIpoMpInnieHHas SKOJIOTHS W 0€30IacHOCTh B TEXHOJIOTHH HEOPTaHUIECKUX
BEIIECTBY» OTHOCUTCS K BApUAaTUBHOM yacT Os0ka 1 J{ucIUTIMHbBI (MOAYIH).

JucnunimHa 6a3upyeTcss Ha Kypcax IIMKJIOB €CTECTBEHHOHAYYHBIX M OOIIENpPOGheCCHOHAIBHBIX TUCIUIUIMH!
«O0uiass u Heopranudeckass xumus», «Dusmka», «OpraHudeckas xumus», «Duzudeckas xumus», «lIpoueccsl u
amnmaparbl XUMHYECKUX TPOU3BOACTBY, «XHUMHUYECKHE PEakTopb», «O0mas XxuMudeckas TeXHOJIOTHs», «TexXHoIorus
CBSI3aHHOT'O a30Ta».

3. Heap u 3212494 U3yYeHHs JUCHUTINHBI

Llenvio oucyunnunwiasisercs: obecriedeHue 0a30BOH MOJATOTOBKH CTYIEHTOB B 00JAaCTH NPOMBILUICHHON |
9KOJIOTMYECKOH 0€30MacHOCTH MPOU3BOACTB HEOPTAaHWYECKUX BEIECTB, OCHOBHBIX HOPMAaTHUBHBIX MEXIyHapOJHbBIX H
HallMOHAJILHBIX aKTOB B 3TOH 00JacTH, INOJY4YEeHHs HaBBIKOB OE30IaCHOTO IMPOEKTHPOBAHUS W BEICHHMS XHMHKO-
TEXHOJIOTHYECKOTO IPOIIECcca C yIETOM PECypco- M SHEprocOepexeH sl M OXpaHbl OKpY Karollel cpe/bl.

3aoauu oucyuniunwl:

—O03HaKOMJICHHE CTYIEHTOB C IUIAHWPOBAHMEM M BBITIONHEHHEM MEPONPHUITHH MO NPeryNpeskKAeHUI0
MIPOM3BOJICTBEHHOTO TpPaBMaTH3Ma, NPO(ECCHOHAIBHBIX 3a00JIeBaHUH M SKOJIOTHYECKHX HApYIICHWHA; MO
pacdeTy U MpOeKTUPOBAHUIO OTACIBHBIX CTaANH TEXHOIOTHIECKOTO MPOIECCa B COOTBETCTBHH C TEXHIHUECKIM
3a/1aHIEM;



—HU3Yy4YCHUC 0e30MmacHbIX MCTO/JOB, CIIOCOOOB U CPpCACTB MOJYYCHU BCUICCTB U MAaTCPUATIOB C IIOMOIIbIO

(u3nueckux,
Ha3HAYCHHUS;

(1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX U XUMHYCCKHUX ITPOLECCOB,

MPOU3BOJCTBA W3ACTHHA Pa3IMIHOTO

—POJAEMOHCTPHPOBATH MPUMEHEHHE H3YUYCHHBIX METOIOB K KOHKPETHBIM 331auaM.
4. Copep:xaHue THCUHMILJIMHBI

HaumenoBanue
Copep:xaHue pa3aeia
pa3iena JUCHUNIHHBI
Ponb OXpaHbI MupoBsle KpHUTEpUM KadecTBAa OSKOJOTHYECKOW U MPOMBIIIICHHOW 0e30MacHOCTH
OKpYXXalolmled  cpenbl, | XUMHUYECKHX TPOU3BOACTB. TEXHOICHHbIE aBapMM M KaracTpopl Ha 0OBEKTax ¢
MIPOMBIIIJICHHON XMMHUYECKUMH  TEXHOJOTHSAMH, HX Ki1acCUUKAIMsi W BO3MOXHBIE IOCIEACTBUSL.
0e301acHOCTH u | CoBpeMeHHbIE MOAXOIbI K CHCTeME Oe30MacHOCTH. XHUMHYECKOE NPOU3BOJCTBO Kak
paIMoHaIBLHOTO omacHeld npou3BoACTBeHHBIH 00BekT (OI1O).Cuctembl wnaeHTH(UKAIMU OOBEKTOB
MIPUPOONOIH30BAHUS MOBBIIIEHHON OIIACHOCTH.
JUIs pa3BUTHA u | [loxasarenn 0e30mMacHOCTH.AKCHOMBI O TOTEHIMAIbHONH ONACHOCTH TEXHHYECKUX
COXpaHEHHSA cucreM.IIsThocHOBHBIXTTOHATHIOE30MTacHOCTH.  OCOOEHHOCTH  BIMSHHUS — IPOW3BOJICTB
LUBUJIN3ALUY. XTHB Ha okpyXaromyro cpeay u denoBeka. OCHOBBI 3PTOHOMHKH IJISI XUMHYECKOTO
MIPOHU3BO/ICTBA.
OcHOBHBIE HampaBlIeHHA pPabOT MO OXpaHE OKPYXAIOIIEH Cpeapl OT BPEAHOTO
MIPOMBINIICHHOTO BO3ACHUCTBUA. TpeboBaHWA MO OOpamIeHHIO OTXOAOB. TpeOoBaHUS IO
MIEPEBO3KE OMACHBIX XUMHIECKUX TPY30B.
Mesx1yHapoiHble KOHBEHIIUH, CTAHAPTHI 0 XUMUUECKOM O€30IIaCHOCTH.
MonenupoBaHue MeHe)KMEHT TEeXHHYECKUM H HKOJOTHYECKHUM PHCKOM XHUMHYECKOTO IPOU3BOICTBA.
XUMHUKO- Buabpl MpoOM3BOACTBEHHBIX PHUCKOB B TEXHOJIOTMHM HEOpraHMYecKuxX BelecTB. OOBEKTHI
TEXHOJIOTHYECKUX 3alIUTEl OT TEXHWYECKUX M 3KOJIOTHYECKUX PHCKOB B PEaJbHOM INPOU3BOACTBE.MeTomabl
MIPOIIECCOB C MO3MUIUN | MOCTPOCHUS MOJIeH U MOJIENIN PUCKOB.
MIPOMBIIIJICHHON u CucteMHBIH MOAXOJ K YHpaBieHHI0 Oe3omacHOCThIO. Kitaccudukanus XUMHYECKHX
9KOJIOTHUECKOH BEIIECTB, XUMHKO-TEXHOJIOTHUECKUX MPOIECCOB U XMMUKO-TEXHOIOTHIECKUX CUCTEM JUIS
0€3011aCHOCTH. nenei obecredeHus: 6€30MacHOCTH XMMUYECKOTro Mpom3BoacTBa. [lacmopT GezomacHocTH
XMMHUYECKOTo BemecTBa. Kiaccudukamus BO3MOXKHBIX HapyHICHHH SKOJOTHYECKOH M
MIPOMBINIICHHON Oe30macHOCTH (TOCIENCTBUH aBapuid W UYPE3BBIYAWHBIX CHTYaIldi).
Cymmupyromuii moTeHInambHbIH  3(Q@QEeKT HEraTHBHOTO BO3ACHCTBHA XHMHUYECKOTO
IIPOHU3BO/ICTBA.
AHaIUTHYECKHE METOJbl OIICHKH Oe30MacHOCTH U aHainu3 u3MeHeHuil. OCHOBHBIE
MOJIOKEeHUs pasznuuHbix cucteM monenupoBanus (FMEA, FTA, ETBA, MORT, II9T,
MaTpuIlBl BepoaTHOCTH, AepeBa coobiTui, [IJIAC). Cnoco6s! HeOMyIIeH s, JIOKATH3aluu
1 JINKBUJAIIMY aBapUil Ha IPOU3BOJCTBE.
Teopus mpuemiIeMoro Teopus npuemiemoro prcka.OCHOBHBIE MOJIOKEHHUS TEOPUU PHCKa. AJITOPUTM aHAIN3a
pUCKa B XUMHUYECKOW | M OLIEHKM TEXHHUYECKOI'O M IKOJIOTHYECKOTO PHUCKA XUMHUKO-TEXHOJIOTHYECKOH CHCTEMBI.
MIPOMBIIIICHHOCTH. Or1ieHKa BEpPOSTHOCTH PHCKA.
Wpentndukanms onacHOCTeH B XWMHKO-TEXHOJIOTHYECKOM cucrteme. [IpudanHbl
HapyuleHUi, aBapuil M 4YpPEe3BBIYAWHBIX CUTYalUUH Ui pPa3IMYHBIX BHUJOB ONACHOCTEM.
Mertoap! 3amuThHl OM3HECA, TEPCOHANA U OKPY’KAalOIIeH Cpelbl OT BOSMOXKHBIX PHCKOB U
omacHocTei. OlleHKa a/IeKBaTHOCTH 3aIIUTHI OT TEXHHYECKUX M HKOJIOTHYECKHX PHCKOB.
Meronsl  ymnpaBieHUS [IpuoputeTsl B yHpaBICHWH OIACHOCTAMH XHMHUYECKOTO Hpon3BoJCTBa. CriocoObI
0€30I11aCHOCTHI0 MHUHAMM3ALUH HETATHBHBIX TTOCIEJACTBUA M YIYYIICHUS YCIOBHH TPyAa B XHUMHUYECKOM
XHMHKO- TIPOMU3BOJICTBE.
TEXHOJIOTHYECKUX Crioco6bI 3aIUTHI OT BO3MOKHBIX PUCKOB M OTIACHOCTEH B XMMHYECKOM IIPOU3BOICTBE
CUCTEM [mns cucrem, paboTaromx mOJ JdaBICHHEM (BaKyyMOM), TNpPH BBICOKHX (HH3KHX)

TeMIepaTypax, ¢ IPIMEHEHHEM OTACHBIX M BPEIHBIX BEUIECTB, CHOCOOHBIX K BO3TOPAHUIO,
B3peIBY U T.A.]. IIpaBuima Ge30macHOCTH, HalHMCaHHBIE Ha KPOBHU. 3HAKU OE30MaCHOCTH,
OKpacka TpyOOIpOBOIOB, CUTHAJIbHAS pa3MeTKa.

CrocoOb1  oOecrieueHusT OE30MaCHOCTH IMPH OOpalleHHNH HEOPTaHUYECKUX JKUIKHIX
KHCJIOT W Tienodeld. TeXHOIIOTHYeCKHe PeIIeHHs MO0 COKPAIICHHIO Ta30BBIX BEIOPOCOB,
CTOYHBIX BOJI ¥ TBEP/BIX OTXOJIOB.

Crparernieckue pucKH - 11€J1b HOBOH IapagurMbl yIIpaBICHUsL.

5. llnanupyemble pe3yJibTaTbl 00y4eHHUs MO JMCUUIINHE, 00ecieHUBAIONIUE JOCTHKEHUE UIAHNPYeMbIX
pe3yJIbTATOB OCBOCHHS 00pa30BaTEIbHOI IPOrPaMMbl

W3ydenune qUCIMIUIMHBI HATIPABJICHO Ha (POPMUpPOBAHHE CIEAYIOIINX KOMIETECHITHNA:

Kox wm HauMeHOBaHMe . .
Koa n HauMeHOBaHHE HHIUKATOPOB JTOCTHKEHUI KOMIETEeHIMii
KOMIIETEHI[HH
K-3 IK-3.1
CnocobeH ncnonb3oBath | CocobeH HCMoIb30BaTh HOPMATHUBHBIE JOKYMEHTHI TI0 BONPOCAM OXPAHBI TPYJa,




IpaBujia TCXHHUKH HpOMLIHIJIeHHOﬁ 663OHaCHOCTI/I, HpOMLIHIHeHHOﬁ caHuTapuu, nomapﬂoﬁ nu
6630H3CHOCTI/I, 3J'IeKTpO6€3OHaCHOCTI/I.

MIPOU3BOJICTBEHHOU K-3.2

CaHNTAPHH, NIPOMBIIUICHHOW | CocoOeH HW3MepsTh IapaMeTpbl MPOW3BOJCTBEHHOTO MHUKPOKIMMATa W OLCHHUBAThH
0e30IIaCHOCTM ¥ HOPMBI | YPOBHH 3allbIJICHHOCTH M 3ara30BaHHOCTH, [IyMa, BHOpAINH, OCBEIICHHOCTH Pabodmx
OXpaHbl TpyZJa, H3MEPATH | MECT, TSDKECTH M HAMPSHKEHHOCTH TPYIOBOTO Mpoliecca.

¢usmaeckne, xumuueckue | [IK-3.3

(bakxTopsI u (akTops
TpysoBoro mpomecca Ha | CIOCOOCH OKasbiBaTh NEPBYIO JOBPAaYCOHYIO MOMOLIb MOCTPAjJABIINM IPH aBapusX U

paBoUKX MeCTax. Ype3BBIYAHHBIX CHTyanusAX, dS(Q(EKTHBHO WCIONB30BATH CPENCTBA 3aIIUTHI  OT
HEraTUBHBIX BO3AECHCTBUH, MPOBOJUTH KAYECTBEHHBI M KOJIMYECTBEHHBIM aHaIU3 U
OIICHUBaHHE PHUCKa

B pesynbTate copMuUpOBAaHHOCTH KOMIIETCHIINH CTYICHT IOJDKCH:

3namo:

CpencrBa ¥ MeTOIbl IOBBIMICHHS 0E30IACHOCTH TEXHUYECKHX YCTPOMCTB M TEXHOJOTHYECKHX IIPOLECCOB;
TEOpPETHYECKHE OCHOBBI, NPABOBHIC, HOPMATHBHO-TEXHWYECKHE W OpPraHM3allMOHHBIE OCHOBBI 0€30MaCcHOCTH
MPOU3BOJCTBA; METOAbl M CPEACTBA JUATHOCTUKM M KOHTPOJS 3a TEXHOJOIMUECKHMHU IapaMeTpaMu C y4eToM
6€30MaCHOCTH OCYILECTBJICHHUS MPOLIECCOB; CPEACTBA U METOBI 3AIUTHI IEPCOHATA U HACEJICHUS B YCJIOBHSIX aBapuil U
Ype3BBIYANHBIX CUTYalUil; METO/bI MICHTU(HUKALUKN ONIACHOCTEH, aHAIN3a U OLEHKH TEXHUYECKUX PUCKOB M METOJIBI
MOCTPOCHHMS SMITMPUUECKHX (CTATHCTHYECKNX) M (PU3UKO-XUMHIECKUX (TEOPETHUECKHUX) MOAEIEH MOCIeICTBII aBapuii
Ha XHMHYECKOM MPEANPHUSATHH; METOIbl MaTEeMaTHYECKOTO0 MOJCIMPOBAHUS B ONTUMH3ALUH M HPOESKTUPOBAHUH
0€301acHbIX TPOIECCOB XMMUYECKOH TEXHOJIOTUH M OMOTEXHOJOTHH; CPEACTBA M METONIBl CHIKCHUS BIWSHHA
AHTPOIIOTEHHOTO (haKTOpa Ha OKPY’KAIOLIYIO CPEmy.

Ymemns:

OueHnBaTh ¢ TO3MNMH OE30MACHOCTH XapakTep IBIDKCHUS JXHIKOCTEH M Ta30B, YCTOHYMBOCTH XHMHKO-
TEXHOJIOTUYECKOI CHCTEMBI; BEIOMPATh KOHKPETHBIE THITBI TEXHHYECKUX YCTPOMCTB /sl 00€CeYeHUs TIPOMBIIIIICHHO
M DKOJIOTUYECKOH O0e30MacHOCTH XUMHKO-TEXHOJOTHUECKOTO Mpolecca; HPOBOIUTH KOHTPOJIb TEXHOJOTHYECKHX
napaMeTpoB M YPOBHS HETaTUBHBIX BO3ACHCTBUII BPEAHBIX TEXHOJOTMYECKUX (aKTOPOB Ha HMX COOTBETCTBHE
TpeboBaHUsAM 0E301IaCHOCTH; OLCHUBATH IPOMBIIUICHHYIO M 3KOJIOTHYECKYI0 0€30MacHOCTh MPOM3BOJCTBA, BHIOMPATH
HanOoJiee palMOHAIBHYIO TEXHOIOTHYECKYIO CXeMy 0€30IacHOTO NMPOU3BOJCTBA 3alaHHOTO NPOIYKTa; OCYIIECTBIATh
OLICHKY M 3aMepbI BPEIHBIX IIPON3BOJCTBEHHBIX (DAKTOPOB.

Bnaoembs:

MetomamMu ompeneneHns] ONTHMAIBHBIX W O€30IacHBIX TEXHOJOTHYECKHX PEXHUMOB padOTHl 000pYHOBAHUS U
TEXHOJIOTMUECKUX TIOKa3aTelell mpolecca; MpUeMaMH JeHCTBHH B aBapUHHBIX W YPE3BBIYAHHBIX CHTYaIX,
Croco0amMy 3aIUThl IPON3BOJCTBEHHOTO NEPCOHANA M HACEJICHHS B YCIOBHSX aBapHil M UpE3BBIYANHBIX CHUTYaLUi;
HOPMATHBHBIMU aKTaMH B OOJIACTH KOJOTHYECKO# u mpoMbinuieHHOH Oe3onmacHoctu (CanlluH, I'H, I1b), makeramu
MPUKIIAJHBIX TPOTPaMM JUIS MOJIETHPOBAHUSA XHUMHKO-TEXHOJOTMYECKHX MPOIECCOB C MO3MIMH IMPOMBIIIICHHON U
HKOJIOTHYECKONW Oe30MaCHOCTH; METOJaMM pacdeTa M aHajiu3a Oe30MacHOCTH IMPOIECCOB B XMMHUYECKHX pPEaKTOpax;
Meronamu aHanu3a 3(PGEeKTHBHOCTH (PYHKIMOHUPOBAHMS M YIPABICHUS XUMHKO-TEXHOJOTMYECKUMH CHUCTEMaMHU U
METOAAMHU PEryIHPOBAaHHUS XUMHKO-TEXHOJIOTHIECKHUX MPOIECCOB AN 00ecledeHus] MPOMBIIIUIEHHOH 0€30IacHOCTH |
MUHHMHU3AIUN BO3JEHCTBHS Ha OKPYKAIOIIYIO CPedy, METOAMKAMH M CPEACTBaMH OLIEHKH M M3MEpPEHHs MapaMeTpoB
BPEIHBIX [TPOU3BOICTBEHHBIX (DaKTOPOB.

AHHOTADUA
padoueil nporpaMMbl AUCHMIIMHBI
DIEeKTPOTEPMUUYECKHE TEXHOIOTUH B IPOU3BO/ICTBE HEOPTaHWMIECKUX BEIIECTB

1. O6uiasi TpynoemMKocTh (3.¢./ uac): 2/72.

2. MecTO AUCHMILIUHBI B CTPYKTYpe 00pa3oBaTebHOIl NPorpaMMbl

Hucunmummaa  B1.B.09./1B.04.02 «OnexTpoTepMHUdYecKre TEXHOJOTMH B TIPOMU3BOACTBE HEOPraHMYECKHUX
BEIIIECTB» OTHOCHUTCA K BapHaTHBHOI "acTu 610ka 1 JucuumuuHs! (MogynH). SIBIseTcs QUCIUIUIMHON 1O BRIOOPY I
OCBOEHUS B 8 cemecTpe, Ha 4 Kypce.

JucnnmumHa 6a3upyeTcss Ha Kypcax IMKJIOB €CTECTBEHHOHAYYHBIX M OOIIENPO(eCCHOHATIBHBIX TUCIIUIUINH:
«O06muiass u HeopraHuyeckass xumus», «Pusuka», «OpraHndeckas xumusy, «Puzndeckas xumus», «I[Ipomeccel n
annapaTbl XUMHYECKUX MPOHU3BOJACTBY, «XHMHUECKHE PEeaKkTopbl», «OO0Imas XxumMudeckas TEXHOJIOTH», «TexHoiIorns
CBSI3aHHOTO a30Tay.

3. Heap u 3212494 U3yYeHHS JUCHUTINHBI

Llenvio OucyuniunvisBIIETCS TPUOOPETEHHE HABBIKOB  OCYLIECTBIISITH TEXHOJOTMUECKMH IIpolecc B
COOTBETCTBUM C PEMJIAMEHTOM M HCHOJb30BAaTh TEXHHUYECKUE CPEJICTBA AN M3MEPEHHs OCHOBHBIX IapaMeTpOB
TEXHOJIOTHYECKOTO TIPOIIECCa, CBOMCTB CBHIPhS M MPOAYKINH; NMPUHUMATh KOHKPETHBIE TEXHHYECKHE PEUICHHUS IpH
pa3paboTKe TEXHOIOTHYECKHUX MPOIECCOB, BRIONPATh TEXHHUECKUE CPEACTBA U TEXHOJIOTHUH C YYETOM 3KOJIOTHIECKHUX
MOCTIEACTBUNA UX MPUMEHEHNS.

3aoauu oucyuniunol:



- U3Yy4YCHHUC

o0ImMX 3aKOHOMEPHOCTEH  3JIEKTPOTEPMUYECKHX IIPOLECCOB U  00OpymoBaHUS,

MPUMEHSIEMOTO IS TAKKX IIPOIIECCOB;
- 3HAKOMCTBO C pPSIAOM KOHKDPETHBIX ITPOM3BOJICTE HEOPTaHWYECKHX BCIIECTB C HCIOJIb30BAHHEM
3JIEKTPOTEPMHUYECKOTO CHHTE3A.
—POJIEMOHCTPUPOBATH IPUMEHEHHE U3YUSHHBIX METO/IOB K KOHKPETHBIM 3a/1a4aM.
4. Coep:kaHue THCUHMILJIMHBI

HaunmeHnoBanue
pasneia Copep:xaHue pa3aeia
p107 (9107018070081
B [TonydyeHue BBHICOKHX TeMIIEpaTyp C HCIOJIb30BAHUEM JJIEKTPUUECKOW SHepruu. Pazmuunbie
THUIIBI SJIEKTPOTEPMHUUECKUX YCTAHOBOK.
Tpsmoit cunTes | 1IPAMOM CHMHTE3 OKCHZA a30Ta W3 MOJIEKYIISIPHOTO a30Ta M KUcI0poaa. PU3HKO-XMMHYECKHE
OKcHMAa aszoTa w3 | OCHOBBI IpoLecca. TexHoMOrHUECKUE OCOOCHHOCTH MpPOoIecca.

a30Ta U KUCJIopoaa.

DICKTPOTEPMHUYCCKHM, TIIa3MOXUMHUYCCKUH,
¢ukcanyu atMmocepHOro azora.

TepMI/I‘{eCKI/Iﬁ u XeMOH}IepHHﬁ CITOCOOBI

Kap61/1zu,1 KaJblus, KpEMHUA, 60pa. DU3HNKO-XUMHUYECKHE OCHOBBI NOoJIyucHus Kap61/1z[a

[IpousBoncTBo KaJIbIUS..
KapOumoB Texnonormyeckas cxema npous3BocTea. OCHOBHOE 000pyIOBaHKE
OuncTKa OTXOMSIIINX Ia30B U YTHIN3ALUS OTXOHO0B.
ITpousBoxacTBO OOmacTp 1 MacTaObl IpUMEHEHNS. PU3UKO-XMMUYECKHE OCHOBBI TIOJTyYECHUS.
[HaHaMuaa TexHonormyeckast cxema npon3BoacTBa. OcHOBHOE 000pyanoBaHne OYHCTKA OTXOAAIINX I'a30B
KaJIbIIHSL. U YTHIIM3AIHS OTXOJIOB.
IpeERETS CaoticTBa u npumeHeHne pocdopa. PU3NKO-XUMHUECKHE OCHOBBI MOIy4YeHH (ocdopa.
P Texnomormueckass cxema. OcHoBHOe obOopynoBanue. OTXOAbl TPOM3BOACTBA M  HX

IIPUMEHEHUE.

5. llnanupyemble pe3yJibTaThbl 00yUYeHHs MO JUCIHUILIMHE, 00ecTieunBalolIie JOCTHKeHNe JIAHMPYeMbIX
Ppe3yJIbTaTOB OCBOEHUsI 00pa30BaTeIbHON NPOrpaMMbl

W3ydyeHnue AMCUMIUIMHBI HAIPaBJIeHO Ha (DOPMHUPOBAHUE CIEAYIOIINX KOMITETEHIIMH:

Kon wn HaumeHOBaHuHe . .
Kon u HanuMeHoBaHMe MHAMKATOPOB AOCTHKEHMI KOMIIETEeHIH
KOMIIeTeHIINH
IK-3 IIK-3.1
Cnocoben ucrons3oBath | CocoOEH HMCTONB30BaTh HOPMATHBHBIE JOKYMEHTHI IO BOIPOCAaM OXpaHBl TpPYIa,
IpaBuIIa TEXHUKH | IPOMBIINIICHHOH  O€30MacHOCTH, MNPOMBIIUICHHONW  CAaHUTapuy, IOXXapHOH
Oe3omacHoCTH, 3JIEeKTPOOE30NaCHOCTH.
TIPOU3BOICTBEHHOM K-3.2

CaHUTApHH, TPOMBILLICHHON
0€30MacHOCTH M HOPMBI
OXpaHbl TpynAa, H3MeEpsTh
¢busnyeckue, XUMHUYECKHE
(axTopsl u (bakTopsI
TPYyJOBOrO  Ipomecca Ha
pabouux MecTax.

CnocobeH U3MEPATh MMapaMCeTpbl IMPOU3BOACTBCHHOTO MUKPOKIMMATA W OLCHUBATH
YPOBHHM 3aIllblJICHHOCTH M 3ara3oBaHHOCTH, IIIyMa, Bn6pau1/11/1, OCBCHICHHOCTHU pa6otmx
MECT, TSXKECTU U HAMNIPSAKCHHOCTU TPYAOBOI'O MPOIIECCa.

MK-3.3

CrniocoOeH oka3bIBaTh MEPBYIO JOBPAaueOHYIO MOMOIIb TOCTPaAaBIIAM IIPH aBapHiX U
Ype3BBIYAWHBIX CHUTyalusxX, S(QEKTHBHO WUCMOIB30BaTh CPEICTBA 3aIIUTHl  OT
HETaTUBHBIX BO3JCHCTBHH, NMPOBOJIUTH KAaUECTBEHHBIH M KOJIWYECTBEHHBIN aHAIN3 |

OIICHUBAHWEC PUCKA

B pesynbrate copMUpOBaHHOCTH KOMIIETSHIIMH CTYIEHT JIOJDKEH:

3namep:

OO0mre 3aKOHOMEPHOCTH IEKTPOTEPMHUICCKIX MPOIIECCOB; OCHOBHOE 000PYIOBaHUE, MPHUMEHAEMOE U TaKUX
MPOLIECCOB, CPEICTBAa aBTOMATU3ALMU U KOHTPOJISI TEXHOJOTHYECKOTO IMPOLIEcCa, CBOMCTBA CHIPbs, MPUMEHSIEMOI0 B
JJEKTPOTEPMUYCCKUX  TPOLECCaX; METOABl MHTCHCH(PHKAIUU  JIIEKTPOTCPMHUYECKHAX  IIPOLECCOB;  METOJBI
MATEeMaTHYECKOTO MOJCITUPOBAHUA B ONTHUMHU3AIMH W IPOCKTHPOBAHUU OC30MACHBIX MPOIECCOB XUMUYECKOM
TEXHOJIOTHH W OMOTEXHOJIOTUH; CPEICTBA M METOJBI CHIKCHHUS BIIMSHUS aHTPOIOTEHHOTo (haKTopa Ha OKPYIKAIOIIYIO
cpeny.

YMmerThb:

[IpuHUMATh KOHKPETHBIE TEXHUYECKUE PEIICHHUS MPH Pa3padoTKe 3IMEKTPOTEPMHUUECKHUX MPOIIECCOB; COCTABIATh
MaTepI/IaHBHHe U TCIINIOBLIC 6anchm THUITIOBBIX 3HeKTpOTepMI/I‘IeCKI/IX l'IpO[IeCCOB, BLI6I/IpaTB OIITUMAJIBHBIC
TCXHUYCCKHUC Cpe)ICTBa " TCXHOJIOTHH, OLICHUBATH yCTOﬁ‘IHBOCTL XHMHKO-TGXHOHOFH‘ICCKOﬁ CUCTCMBI HpH HpOBe}IeHI/II/I
3HeKTpOTepMI/I‘IeCKI/IX HpOHeCCOB; BBI6I/IpaTB KOHerTHBIe THUIIBI TCEXHUYCCKHUX yCTpOﬁCTB JJIS 06ecnequm[
MIPOMBIIIIJICHHON M 9KOJIOTHIECKON 0€30MacHOCTH XUMHUKO-TEXHOJIOTHIECKOTO MpoIecca.

Baanern:



HaBbikamu pacueTa OCHOBHBIX XapaKTEPUCTHK AIICKTPOTEPMHUCCKOrO MPOLIECCa, COCTABICHUS MaTePUAIbHBIX H
TEIUTOBBIX 0aJaHCOB THIOBBIX 3JCKTPOTEPMUYECKHX IPOIECCOB; CIIOCOOAMHM MOBBIMICHUS CKOPOCTH M BBIXOJa
MPOAYKTa MPH Pa3paboTKe TEXHOJOTHUECKUX, DICKTPOTEPMHUUICCKHUX IPOIECCOB; HOPMATHBHBEIMH aKTaMH B OOJIacTH
HKOJIOTHYECKOW ¥ TPOMBIINIICHHON O0€30MacHOCTH; METOJaMH pacdeTa M aHainu3a Oe30IacHOCTH IPOIECCOB B
XUMHYECKHIX pPeaKTopax.

AHHOTALIUA
pa6oueii nporpaMMbl JUCHHUIIMHBI
TexHonorus KaTaan3aTopoB U KATATUTHUYECKHE MPOLIECCHI

1. O6uras TpymnoemkocTh (3.¢./ uac): 3/108.

2. MecTO TUCHUILUIAHBI B CTPYKTYPe 00pa30BaTeIbHOIT MPOTrPpaMMbI

Hucnumuinaa b1.B.11.71B.05.01 «TexHonorusi KaTaau3aTopoB M KaTaJIUTUYECKUE IPOLECCHD) OTHOCUTCS K
BapHaTHUBHOHN yacTu 6J0Ka | JIucIumImHb! (MOLYITH).

JucnunumHa 6a3upyeTcss Ha Kypcax IIMKJIOB €CTeCTBEHHOHAYYHBIX M OOIIEnpOo(ecCHOHATBHBIX IHCHIUIUINH:
«O06mas u HeopraHmdeckas xumusy, «dusmka», «Opranmdeckas xumus», «Dmsmueckas xumusy, «[Ipomecchl u
anmaparbl XUMHYECKIX IIPOU3BOICTBY, «XHUMUYECKHE PEeakTOPB», «O0IIas XuMIIecKasi TEXHOJIOTHS.

3. Leas u 32124 U3y4YeHUs] TUCUUIIMHbBI

Ilenvro Oucyunaunbl siBnsercss (HOPMUPOBAHHME Y CTYJACHTOB KOMIICTCHIIHMA, CBS3aHHBIX C MOHHMMaHUCM
TEOPETHYCCKUX OCHOB KaTalm3a, Ha KCIOJH30BAHUM KOTOPOTrO Oa3HPYIOTCS MHOTHE KpyIMHOMAcIITaOHbIC HedTe- H
ra3ornepepadaThIBalOIINe, OPraHMYSCKHE M HEOPraHWMYCCKHE MPOW3BOJACTBA XMMHUYECKOH MPOMBIINIICHHOCTH, IS
MOCJICIYIOMIET0 MPUMCHCHHUS MOJYYCHHBIX 3HAHWN W HABBIKOB, CIIOCOOHOCTEH K MPUOOPETCHHIO HOBBIX 3HAHUU B
00JacTH MPOMBIIIJIEHHOTO KaTajin3a U TEXHOJOTHH KaTallu3aToOpOB.

3aoauu oucuuniunwl:

— 03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH 3aKOHAMH M OCOOCHHOCTSAMH IIPUMCHCHHS KaTaJn3aTOPOB B
npotueccax nepepaboTKH ChIPbS, MOTYYESHUs MPOIYKTOB U 3aLUThl OKPYKaIOILEH Cpe/ibl;

- I/I3y‘IeHI/I€ OCHOBHBIX CHOCO6OB HpI/IFOTOBJ'IeHI/ISI KaTaHI/BaTOpOB nu aHCOp6eHTOB; COBpeMeHHLIe TCHACHIIUU
MPUTOTOBJICHAS M HCTIOJB30BAHUS KOHTAKTHBIX Macc U aJICOPOCHTOB;

TIPOIEMOHCTPUPOBATH MPUMEHEHIE N3YUYCHHBIX METOIOB K KOHKPETHBIM 3aauaM.

4. Conep:kanue QJMCHUILITHHBI

HaunmenoBanue

Coaep:xanue pasaeia
pa3nejia TUCHHILIHHBI aep pasi

Ponp xaTanu3sa B CTaHOBJICHUU U Pa3BUTHU COBPEMEHHOMN MPOMBIIUIEHHOCTH.

OcCHOBBI TpeABHIEHHUS KaTaIUTHYECKOTO JEHCTBHSA, HMCTOPHUYECKHE O3Talbl Pa3BUTHUSL
TEOPETHYECKUX MPEICTAaBICHUN B KaTajU3e, COBPEMEHHBbIC TEHJICHIMH B DPa3BUTUHU
METOJI0B IIOUCKA KaTaJIu3aTOPOB.

Obmiee 3HaueHNE KaTajan3a U KaTAINTHYECKUX TEXHOJIOTHIl 11 SKOHOMHKH. KaTanmms kax
BaXHEHIIMH 3JIEMEHT YCTOWYHMBOTO PA3BUTHS NPH CMEHE CHIPhEBOM 0a3bl 3KOHOMUKH.
Onpenenenne, 006JacTH MPUMEHEHUS U 3HAUCHHE.

CoBpeMeHHbIe KaTaTUTHYECKHE MPOU3BOICTBA U TeHICHIIMY MX Pa3BUTHUS

Pone karanusaTopoB B
XUMHUYECKOU
MMPOMBIIIJICHHOCTH.

OcCHOBHBIE OCOOCHHOCTH M 3HAYCHHE SIBICHUH KaTalIH3a, ero CyIHOCTb.

[onsatne »sHeprum axTuBanuu. CrOCOOBI BBIPaXCHUS AaKTHBHOCTH KaTaHM3aTopa.
IIpomotopsr u mHrHONTOPEI. Kinaccupukaus KaTaIuTHIECKAX MPOIECCOB IT0 MEXaHU3MY
MPOTEKAHUS PeaKIUU. 3aBUCHMOCTh aKTHBHOCTH OT XUMHUYECKOTO COCTaBa, BHYTPEHHETO U
BHEITHETO CTPOCHHUS KaTalu3aTopa. BiHsHHE OCHOBHBIX MapaMeTPOB XUMHKO-
TEXHOJIOTHYECKOTO TIpoIlecca Ha aKTHBHOCTh KaTamu3aTopoB. (OCHOBHEIC CTaJud
KaTaluTHyeckoro  mporecca.  llomatue — nuMutupyromeidt  craguu.  CrocoObl
WHTEHCU(PUKAIUU KaTATUTHIECKOTO MPOIIECCa B PA3IMIHBIX 00IACTAX €T0 MPOTEKAHMS.

OOme CcBemeHHs O
KaTajimze 51
KaTaIn3aTopax.

[Ipobrembl MacmTabOHOTO MepexoAa OT JabOpaTOPHBIX YCIOBHHA K MPOMBIIUICHHON
peanu3anuu. OcoOEHHOCTH NPOTEKAaHHS TMPOIECCOB MPH TOMOT€HHOM U TE€TEePOTeHHOM
Karanu3e. MakpoKMHETHKA KAaTaIUTHYECKUX PEAKUUil ¢ MO3ULUN XMMMKA-TEXHOJIOTA.
Karanntuueckne mpomeccsl B Ta3ax HW B OKUAKOH ase. BryrpuandgysmonHoe
TOPMOXKEHHE CKOPOCTH peaknuu. KBa3uromoreHHas MoJenb B pamMkax Iu((y3HOHHOTO
Tumel mpomeccoB M | MEXaHW3Ma IIepeHoca Macchl M Teruia. MoJsekynspHas W KHyACeHOBCKas uddysus.
PEeaKTopoB. BnusHue mpouneccoB Macco- M TEIUIONEPEHOCAa HAa NMPOTEKaHHE XUMHYECKON peakluu B
I'omorenHsIi U | cioe KaTanusaTopa. Karanutudeckue peakTOpbl pa3lMYHBIX KOHCTPYKIHI, OmpenencHue
TeTEePOTeHHBIN KaTali3. | UX ONTHMAIBHBIX pPa0dounMx pexuMoB. KOHCTPYKIMHM KaTaINTHYECKUX PEAKTOPOB B
COBPEMEHHBIX XMMHUYECKHUX IPOU3BOJICTBAX, X OCHOBHBIE XapaKTePUCTHKH. TpeOoBaHMs K
KOHCTPYKIMHPEAKTOPOB. DakTophl, onpesensoniie BEI0op Tnna peakropa. OnTumaibHbIe
TEMIEPATYPHBIEPSKUMBI  UII HEOOpaTHMMBIX W oOOpaTUMBIXpeakimid. PeakTopsr ¢
HETIOABIDKHBIM CJIOEM KaTaiau3aropa. PeakTopsl ¢ B3BEIIEHHBIM W JABHXKYIIMMCS CIIOSMU
KaTaJIn3aTopa.

IIpombllLIEHHBIE [IpO9YHOCTh M M3HOCOYCTOHYHMBOCTh KOHTAKTHBIX Macc. CelneKTHBHOCTh. TeKCTypHBIE U




KaTaJIn3aTOPhI.

CTPYKTYpPHBIE  XapaKTEpUCTUKH  KaTalu3aTopoB.  TepMmuyeckas  CTaOMIBHOCTB.
OnruMaibHble THIPOJMHAMHYECKHE XapaKTEPUCTHKM Karanu3aTtopoB. Karamuruueckue
snpl. OOparmMoe W HEoOpaTHMMOe, WCTHHHOE M JIO)KHOE OTpaBJICHHE KaTallu3aTOpPOB.
Croco6bI BOCCTAHOBJIGHHS W PEreHEpaldy KOHTAKTHBIX Macc. [IpuMepsImpOMBIIIIEHHBIX
KaTaJIUTHYECKUX MPOLECcCOB: IepepaboTka HE()TH M MPHUPOTHOTO Tas3a, MPOU3BOICTBO
aMMUaKa, a30THOM ¥ CEpHOM KHCIIOT; IPOU3BOJICTBO MeTaHoua, cuHte3 dumepa — Tpomniua,
KPEKHHI, TIPOIECCHl  MONMMEpPHU3aIMH. OKOJOTHYECKH O€30mMacHbIE  TEXHOJIOTHH.
Kartanutuaeckne cnocoObl Asl peICHUs] SKOIOTHYECKUX MpooneM. OYncTKa OTXOAAIINX
ra30B MPOMBIIUICHHBIX IPOU3BOJICTB OT OKHCJIOB a30Ta, CEPHUCTHIX COCIMHEHHH, OKUCIIOB
yriepoja u T. JI.

OCHOBHEBIE CIIOCOOBI
MPOU3BOJICTBA

KaTaJnu3aTopoB.

[loaroroBka W CHHTE3 HMCXOAHBIX BELIECTB /IS INPUTOTOBICHHS KaTaJlU3aTOPOB.
TpeboBanus k ncxoqHomy cbipbto. OcakIeHHbIE KOHTaKTHBIE Macchl. Karanuzaropsl Ha
HOCHUTEJISIX, IOJy4aeMble METOAOM NpONUTKH. KOHTaKkTHBIE Macchl, MOJIyYacMble
MEXaHUYECKUM CMEIICHHEM KOMIIOHEHTOB. [1aBlieHbIe U CKeNeTHbIE KOHTAKTHBIE MACCHI.
Karanmusatoppl Ha OCHOBE NPHPOAHBIX TIJIMH, LEOJHTOB, HOHOOOMEHHBIX CMOJL.
Tepmudeckas 00paboTKa KaTaau3aTOpPOB.

MeTonpl HcciieqOBaHUS

MeTobI HCCIIeI0BAHUS IPOYHOCTH, yIEIBHON MOBEPXHOCTH, aKTHBHOCTH.

Mertonsl TpoBeNeHHUS KHHETHYECKOTO SKCIIEPUMEHTA, KPUTEPHU [UI OMpPEACIEHHS
CTENICHW  WUCIIOJIB30BAaHHMSA  TPaHYNbl  KaTanu3aTopa, KpuTepun  3GQPEKTUBHOCTH
KaTaJIUTHYECKOTO MpoIecca.

KaTaJIN3aTOPOB. N .
DKCIIepUMEHTAIBHEIE METOJBI  ONpENENICHHsT CKopocTel peakimil. CraTwueckwe W
MPOTOYHbIC (IUHAMUYECKUE) METOMbI, MHTCrpalibHble U TUPQPEpPCHIMATBHBIC PEAKTOPHI.
MOHeJ'H/I NJCAJIbHBIX PCAKTOPOB - UICAJIbHOI'O CMCIICHNA U NACAJIbHOI'O BBITCCHCHUA.
Havamse OCHOBEL OCHOBBI MpEABUACHUS KaTaluTHUecKoro neiictBus. Llenn W 3amaun Hay4HBIX OCHOB
4 MPUTOTOBJICHUA U TEXHOJIOT'UU KAaTaJIMU3aTOPOB. OCHOBHI)IC XapaKTECPpUCTUKU KaTaJIN3aTOPOB
pa3paboTku U Toadopa .
U HX 3aBUCUMOCTb OT YCJIOBUM IIPUT'OTOBJICHUA. HeTpa}II/IL[I/IOHH])Ie moaxoabl K
KaTaIN3aTOPOB.

MPUTOTOBJICHUIO KaTAJIM3aTOPOB C IPUMCHCHHUEM COBPEMECHHBIX HAHOTEXHOJIOTH.

5. Ilnanupyemble pe3yabTaThl 00y4eHHs MO JMCHMILIMHE, o0ecnednBaloOIie JOCTHXKeHHe TVIAHUPYeMbIX
pe3yJIbTATOB OCBOEHHS 00pa30oBaTeIbHOI NPOrpaMMbl

I/I3yqu1/Ie JAUCHUIUIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie (S (591074102 10170.4 KOMH@T@HHHﬁZ

Kox m HammeHOBaHHe

Kox u HauMeHOBaHMe MHAUKATOPOB JOCTHKEHUH KOMIIeTeHIH i

CrocobeH NpUHUMATH
TEXHUYCCKUE PECHICHUA
pu paspaboTke
TEXHOJOTHYCCKUX
MIPOLIECCOB, ux
MPOBEAECHUA B paMKax
pEerJIaMeHToB,
BBISIBISITh M YCTPAHSTh
OTKJIOHEHUs, BBIOMPATh
TEXHUYECKHE CPEJICTBA
TSt N3MEpEeHHUs

KOMIIETCHUMHU

IK-1 OK-1.1

Cmocoben mondupars, | CnocoOeH HacTpanBaTh M MPOBOAUTH MMPOBEPKY 000PYIOBAHUSI.

HAaCTpauBaTh, TIK-1.2

00CITy)KUBaTh, Croco0eH mMpOBEPATh TEXHUYECKOE COCTOSHUE, TPOBOJIUTH MPOPUIAKTHUECKUE

FOTOBUTh K PEMOHTY, | OCMOTPHI U OOCITYXHBaHHE 000PYIOBaHMS, BKIIOUYAs TIOJTOTOBKY K PEMOHTAM.

9KCIIIYaTUPOBATh, IIK-1.3

YCTPaHATh OTKJIOHEHUS | J[eMOHCTpUPYET TOTOBHOCTh K OCBOCHHIO HOBOTO 000PY/JOBAHHUS M €r0 SKCIUTyaTalllH.

oT pernamMeHTHBIX | [TK-1.4

pEKUMOB paboTel | CriocoGen aHAMM3UPOBATh TEXHUYECKYIO JOKYMEHTAIMIO, TPOBOJIUTH OCHOBHBIE

OCHOBHOC WHXEHEpHbIE pacdeThl Jis 1ojadopa Oo0OpyIOBaHUS B COOTBETCTBHUH  C

TCXHOJIOIMYECKOC TEXHOJIOTHYECKUMH perlaMeHTaMH U MaclITaboM MPOU3BOJICTBA.

obopynoBaHue ¢ | MMK-1.5

yderoM  TpebOBaHHH | CriocoGeH BBIABIATH U YCTpaHATh OTKIOHEHHS OT PETJIAMEHTHBIX PEXUMOB PaOOTHI

TEXHUYECKOH OCHOBHOTO TEXHOJIOTHYECKOTO 000PYIOBAHUSI.

JIOKYMEHTalHHU. IK-1.6
l'oroB wHcnonb3oBaTh HOPMAaTUBHBIE JOKYMEHTHI IO KauyecTBY, CTaHAAPTU3ALUU M
cepTUUKAIINH BBITYCKAGMON NPONYKIWH, NMPUMEHSATh 3JIEMEHTBHl YKOJOTHYECKOTO
aHaJM3a B MPAKTHICCKOH paboTe.

K-2 OK-2.1

Cnocoben OCYIIECTBJIATH TEXHOJOTHUECKUH IIPpOUECC B COOTBETCTBUU C PETJIAMEHTOM,
HCIOJIB30BaTh COBPEMCHHBIC TCXHHUYCCKHUE CPEIACTBA 1A UBMCPCHUA WU YIIPABJICHUA
OCHOBHBIMHU IMapaMe€TpaMy TEXHOJIOTMYECKHUX IIPOILECCOB, ONMPCACICHUA NPAKTHYCCKU
Ba)KHBIX CBOMCTB CBhIPbA U TPOAYKIIHH.

MK-2.2

CrocobeH 00OCHOBBIBATE M NPHUHUMATh TEXHWYECKHE pEIIeHHs TpH BbIOOpe
TEXHOJIOTUUECKHX Ofepaluii B X0Je pa3pabOoTKU TEXHOJIOTHYECKHX IPOLECCOB,
YUUTBHIBATh SKOJIOTMYECKHE IOCIEJCTBHUS NPUMEHEHUS KOHKPETHBIX TEXHOJIOTHH W
TEXHUYECKHUX CPEJICTB.

K-2.3
CrnocobeH BBISBIATHL U YCTpaHATb OTKJIOHCHHSA OT PCTrJIaMCHTHBIX [apaMETPOB




0a30BBIX IApaMETPOB | TEXHOJIOIMYECKOTO Ipolecca.

Texmpouecca,  Coipbs, | ITK-2.4

OPOXYKIUK € y4eToM | CriocoOeH TPOBOJWTH aHalM3 MaTepuajioB Ha CTaJusAX BXOJHOTO, TEKYIIEro
9KOJIOTHYECKHX TEXHOJIOTUYECKOTO M 3aKJIIOYUTENIBHOTO KOHTPOJSL W OCYLIECTBIATH  OLEHKY
aCIIeKTOB. MOJTy4aeMbIX Pe3yJIbTaToB.

B pesynabTate copMUpOBAaHHOCTH KOMIIETCHIINH CTYICHT IOJDKCH:

3namep:

MeTtoapl HayqHOTO MOAOOpa KATaIM3aTOPOB Ui OCHOBHBIX TEXHOJOTWYECKHX IPOIIECCOB; 3HAUCHHE U MECTO
KaTaJIn3aTOPOB W aJCOpPOCHTOB B MHUPOBOW OKOHOMHKE, COCTOSHHEC M TCHACHIMHM pa3BUTHs KaTalIW3aTOPHOMN
MPOMBIIIJICHHOCTH; TEOPCTHYCCKUE OCHOBBI KaTalh3a U KaTaJTUTHYCCKHX IPOIECCOB. OCHOBHBIC CIOCOOBI
MPUTOTOBJICHUS M COCTAaB KaTallM3aTOPOB M aJCOPOCHTOB; CBHIPHE, MCIOIB3YeMOE JUIS UX IMPUTOTOBJICHUS, a TaKKe
COBpPCMCHHBIC HANPABJICHUS PA3BUTHUS OTPACIIH; MOTPEOUTEIHCKUEC XaPAKTECPUCTHKH KaTalM3aTOPOB M aiCOPOCHTOB;
MPOOJIEMBI SKOJIOTHU3AIUN TEXHOJIOTHUECKUX MPOIIECCOB, PECYPCO- U DHEPrOCOCPEKECHUS B KATATUTHICCKIX TIPOIIECCaX;
CH0COOBI IPEAOTBPAIICHHUS OTPABICHUS KaTaTU3aTOPOB, HX PEreHEpaIlii U YTHIIN3AIIH.

Ymemsn:

PaccunTeIBaTh M aHANH3UPOBATH TEXHOJIOTHIECKHE CXEMBI MPOIECCOB MEPEPAOOTKH CHIPhS C MCIIOIBE30BAaHUEM
KaTaJIn3aTOPOB; IIOJH30BaThCS CIPABOYHBIMH MaTepHalaMH M METOJaMH MaTeMaTHYeCKOTO MOJAEIMPOBAaHUS IIPH
MPOBEICHUH PACYCTOB W KOPPEKTHPOBKE ITaPaMETPOB KaTAJIMTUIECKOTO IPOIecca. OCYIIECTBIATh ONECHKY M aHaIH3
OCHOBHBIX MOTPEOHTENBCKIX CBOHCTB KATalIM3aTOPOB W AaICcOpPOCHTOB; aHamM3 M 000OIICHHE pe3yTbTaToOB
HCCIICI0OBATEIbCKON paOOThI, HX UCIIOJIb30BAHUE B MPAKTHYCCKOMN NEATCIBHOCTH.

Bnaoemeo:

HaGopom 3HaHMH ¥ YCTaHOBICHHBIX MpPaBWUJ [UIS YTCHHSA, IOHUMAaHUASA W COCTABJICHHUS HAy4YHO-
HCCIICI0OBATEIbCKON U MPOCKTHO-KOHCTPYKTOPCKOM TOKYMEHTAIINH;, HABBIKAMH PaOOThI ¢ MPHOOpaMH, UCTIONB3YEMbIMU
B HAyYHO-HCCIICAOBATCIbCKOW paboTe NpH OICHKE (U3UKO-XUMHUYCCKHX M OIKCIUTyaTal[HOHHBIX CBOWCTB
KaTaJlin3aTopoB. MeTogaMu TEXHOJOTHUYECKOT0 M KOHCTPYKTHMBHOTO pacyeTa OCHOBHBIX alllapaToB, B KOTOPBIX
MIPOBOIATCA KaTaUTHYCCKUE H aJCOPOLMOHHBIC IPOLECCH]; pacyeTa HeoOXOAMMOTO KOJIMYECTBA KATAlM3aTOPOB H
a7cOpOCHTOB TS IPOBENCHISI KOHKPETHOTO XUMHUKO-TEXHOJIOTHYECKOTO TpoIIecca.

AHHOTADUA
padoueil nporpaMMsbl AUCUMILJIMHbBI
TexHoslorys KaTaau3aTopoB U aCOPOECHTOB

1. O6uras TpymroemMkocTh (3.¢./ uac): 3/108.

2. MecTO THCHMILUTAHBI B CTPYKTYpPe 00pa3oBaTebHOIT MPOrpaMMbI

Jucnurummaa 51.B.11./1B.05.02 «TexHonorus Karanu3aTopoB U aJcOpOSHTOBY» OTHOCHUTCS K BApHATUBHOM YacTh
6sioka 1 Juctumuuael (Moxynn). SBisieTcst TUCITUIUIMHOM 10 BRIOOPY ISl OCBOCHHSI B 6 cemecTpe, Ha 3 Kypce.

JucnumumHa 6a3upyeTcss Ha Kypcax IIMKJIOB €CTECTBEHHOHAYYHBIX U OOIICNPO(pECCHOHATBHBIX TUCIIUTUINH:
«O06mas 1 HeopraHmdyeckas XuMusy, «Dusmkay, «OpraHudeckas xumus», «Dm3mueckas xumus», «lIpomeccsl u
amnmaparbl XUMHYECKHIX IIPOU3BOACTBY, «XXHMHUYECKUE PEaKTOPB», «O0Ias XuMIIecKas TEXHOJIOTH.

3. lleas U 3aga4y U3y4YeHUs! I CUMIIJIMHbBI

Llenvto Oucyunnunsl sBIsACTCS (QOPMHUPOBAHHE Yy CTYACHTOB KOMIICTCHIIUH, CBS3aHHBIX C IOHUMaHHEM
TEOPETHICCKUX OCHOB KaTalm3a, Ha WCIIOIB30BAHUK KOTOPOTO Oa3HpYIOTCS MHOTHE KpymHOMacImTaOHBIE HedTe- H
rasornepepadaTbIBaONINe, OPraHMYSCKHE W HEOPraHWYEeCKHE MPOU3BOJICTBA XUMHYECKOH MPOMBINUICHHOCTH, IS
MOCJICIYIOMIET0 MPUMEHEHHUS MOJYYCHHBIX 3HAHWN W HABBIKOB, CIIOCOOHOCTEH K MPUOOPETEHHIO HOBBIX 3HAHUU B
00J1aCTH MPOMBIIIUIEHHOTO KaTajln3a U TEXHOJIOTHH KaTaln3aTopoB.

3aoauu oucyuniunbl:

—03HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH 3aKOHAMH M OCOOCHHOCTSIMU MPUMEHEHHS KaTajlu3aTopOB B
nporieccax nepepadoTKH ChIPhs, MOJIyUCHHS IPOAYKTOB U 3aIUTHI OKPYKAKOIIEH CPe/Ibl;
—HM3Y4YCHHUE OCHOBHBIX CIIOCOOOB MPHUIOTOBJICHHS KATaJIU3aTOPOB W aJACOPOCHTOB; COBPEMEHHBIC
TCHACHINU MPUTOTOBJICHUA U UCIIOJIb30BAHUA KOHTAKTHBIX MacC U a}:[COp6eHTOB;
MMPOACMOHCTPUPOBATh IPUMEHCHUE U3YUCHHBIX METOAOB K KOHKPCTHBIM 3a1avdaM.
4. Conep:kaHue THCHUTIIHHBI
Ponp karamm3aTopoB B XHMHUYECKOH NPOMBINIUICHHOCTH. COBpEMCHHBIC KATAIHTHYECKHE IPOHM3BOACTBA W
TEeHICHIMH uX pa3Butusa. OOmIMe CBENCHHS O KaTalu3e W Karanm3atopax. [loHsTie sHepruu aktuBarmu. CrocoOsl
BBIpAKEHUSI aKTUBHOCTHU Kataim3atopa. [IpoMoTopsl 1 HHrHOUTOpPEL. Kinaccupukanus KaTaTuTHIECKUX MPOIECCOB IO
MEXaHU3My MPOTCKAHHS PEaKIMH. THITBI TPOIECCOB W PEaKTOPOB. BiMsHUE MPOIECCOB Macco- W TEIUIONEPEHOCa Ha
MPOTEKaHWE XHUMHYECKOH PEakIMh B CJIO€ KaTajam3aropa. KaTaluTHYeCKHe PEeaKTOphl Pa3IMYHBIX KOHCTPYKIIHH,
OTpesieNieHHe WX ONTHMAIBHBIX paboumX PeXMMOB. TeKCTYpHBIE M CTPYKTYpHBIE XapaKTEPHUCTHKH KaTalH3aTOPOB.
TepMI/I‘IeCKaﬂ CTa6I/IJ'[BHOCTB. OHTI/IMaJ'H:.HBIe TUAPOANHAMHUYECCKUEC XAPAKTCPHUCTUKHU KaTaJIM3aTOPOB. Karamutnueckue
snpl. OOpaTuMoe ¥ HeoOpaTHMMoOe, UCTUHHOE W JIOKHOE OTpaBJIeHHWE KaTaan3aTopoB. CrocoObl BOCCTAHOBIEHUS U
pereHepany KOHTAaKTHBIX Macc. ' OMOTeHHBI M reTeporeHHBINH KaTainu3. [IpoMeinuieHHbIe KaTann3aTopsl. OCHOBHEIE



CIIOCOOBI MMpOU3BOACTBA KaTaJIM3aTOPOB. MCTO,HLI HCCICAOBAHUS KaTaJlUu3aTOPOB. Hay‘{HI)IG OCHOBBI pa3p8.60TKI/I u

mo0opa KaTain3aTopoB.

5. HnaﬂnpyeMble pe3yJabTarhbl oﬁyqemm mo TMCUHMIIJIMHE, odecneuynBaOIIHe TOCTHKEHHE IJIAHUPYEMBIX

pe3yJIbTaTOB OCBOEHHSI 00pa30BaTe/IbHOI NPOrpaMMbl

W3yueHne qUCIUIIIMHBI HAPABJICHO HA (OPMUPOBAHKE CIIETYIOMINX KOMIICTEHIINH:

Kopn "
HaHMEHOBaHHE Koa n HanmeHoBaHHE HHAUKATOPOB JOCTHKCHUH KOMIICTCHIUIA
KOMIIETEHIIUH
NK-1 K-1.1
CnocobeH mnonbupars, CnocobeH HacTpauBaTh ¥ IPOBOANUTH IPOBEPKY 000PYIOBaHHS.
HacTpauBarth, K-1.2
o0cCITy)KHBaTh, TOTOBUTH CnocobeH TpoBepsATh TEXHUYECKOE COCTOSIHHE, MPOBOIUTH IMPOQHIAKTHUECKHE
K PEMOHTY, | OCMOTPHI U 00CITy>KUBaHHE 000PYIOBaHUsI, BKJIIOYAs TIOATOTOBKY K PEMOHTaM.
9KCITyaTHPOBAaTh, TIK-1.3
YCTPaHATb  OTKJIOHCHHA JleMOHCTpUpYeT TOTOBHOCTh K OCBOCHHIO HOBOIO OO0OpDYAOBaHHMA U €ro
oT PCrIaMCHTHBIX | SKCINIyaTaIllH.
PEXUMOB paboThl IK-1.4
OCHOBHOC CriocoOeH aHAIM3UPOBATh TEXHUYECKYIO JOKYMEHTAIHIO, TPOBOAUTH OCHOBHEIE
TCXHOJIOTHYCCKOC WH)KEHEpHBIE pacueTsl Uit moidopa oOOpyHOBaHHS B  COOTBETCTBHH C
000pyNOBaHKUE C YYETOM | TeXHOIOTHUCCKUMU perIaMeHTaMH U MacIiTaboM IPOU3BOJICTBA.
Tpeb6oBaHUI K-1.5
TEXHHYCCKOH CriocoOeH BBISBIATH W YCTPAHATH OTKIOHEHWS OT PETIAMEHTHBIX PEXHUMOB
JAOKYMEHTAIUH. pabOTHI OCHOBHOTO TEXHOJIOTHIECKOTO 000PYIOBAHHSI.
IIK-1.6
I'oTOB HCHOIB30BaTh HOPMATUBHBIE JOKYMEHTHI [0 KauecTBY, CTaHIApTU3alUU U
cepTH(UKAIUU BBITYCKAEMOW IMPOAYKIUH, MPUMEHSATh DJIEMEHTHI KOJOTHYECKOTO
aHaJIM3a B IPAaKTHYECKOi padoTe.
K-2 K-2.1
Cnoco0OeH MpUHUMATH CriocoOeH OCYIIECTBIIATh TEXHOJOTMYCCKHI TMPOLECC B COOTBETCTBHH C
TEXHUYECKHE PpEIICHUS | PerjJaMeHTOM, HCIIOJIb30BaTh COBPEMEHHbIE TEXHUUECKUE CPEACTRA IS U3MEPEHUS U
pH pa3paboTKe | yHpaBJICHHS OCHOBHBIMH IapaMeTpaMu TEXHOJOTHYECKHX IPOIIECCOB, ONPEICIICHHS
TEXHOJIOTUIECKUX MPaKTUYECKH BaKHBIX CBOMCTB CHIPbsl M MIPOAYKIUH.
TIPOIIECCOB, HX IK-2.2
IMPOBEACHUS B PaMKax CnocobeH 0OOCHOBBIBaTh W NPHHUMATh TEXHWYECKHE pPEUICHUs INPH BbIOOpE
PETTIaMEHTOB, BLIABIATL | TEXHOJIOTHYECKUX OIEpaludii B XOoie pa3pabOTKH TEXHOJOTHYECKHX IIPOIIECCOB,
u YCTPaHsTh | yYUTHIBATh JKOJOTMYECKUE IOCIENCTBHS MPUMEHEHHS KOHKPETHBIX TEXHOJIOTHI U
OTKJIOHEHUsl, BBIOUPATh | TEXHUYECKUX CPEJICTB.
TEXHHUYECKHUE CpEICTBa IIK-2.3
Anst u3Mepenus: 6a3oBbIX Crnoco0eH BBIABIATH U YCTPAHATH OTKJIOHCHUS OT PErVIAMEHTHBIX I[apaMeTpoB
apaMeTpoB TEXHOJIOTHYECKOTO MpoIiecca.
TeXIpolecca, CBIpbs, IIK-2.4
npoayknuu - ¢ y4eToM CrnocobeH NpOBOAUTH aHalM3 MAaTepHajoB Ha CTaIUsX BXOJIHOIO, TEKYIIEro
OKOJIOrMIECKUX TEXHOJIOTMYECKOTO M 3aK/IIOYUTEIHLHOIO KOHTPOJSI M OCYLIECTBIIATH OLIEHKY
ACIICKTOB. 110JIy4a€MBbIX PE3YJbTaTOB.

B pesynbrate copMUpOBaHHOCTH KOMIIETSHIIMH CTYIEHT JIOJDKEH:

3namo:

MeTompl HayqHOTO MOA00Opa KATaIM3aTOPOB JII OCHOBHBIX TEXHOJIOTMYECKHX IMPOIECCOB; 3HAYCHHE U MECTO
KaTaJln3aTOPOB H aJCOpPOCHTOB B MHUPOBOM OKOHOMHKE, COCTOSHHE W TEHACHIMH pa3BUTHS KaTaln3aTOPHOH
MPOMBIIIJICHHOCTH; TEOPETHYECKHE OCHOBBI KaTal3a W KaTaJUTHICCKHX IIPOIECCOB. OCHOBHBIC CITOCOOBI
MIPUTOTOBJICHHSI U COCTaB KaTAJIM3aTOPOB M aJCOPOEHTOB; CHIPHE, MCIOJIb3YyeMOe I UX MPUTOTOBJICHUS, a TaKXKe
COBPEMEHHBIC HAIMPABJICHHUS Pa3BUTHS OTPACIH; MOTPEOUTEITHCKHUE XapaKTEPUCTHKU KaTaIH3aTOPOB M aJICOPOCHTOB;
MPOOIIEMBI KOJIOTHU3AIUN TEXHOJIOTHYECKUX TPOIIECCOB, PECYPCO- U DHEPTOCOEPEKESHMSI B KATAIUTHISCKUX MPOIIECCcax;
CIOCOOBI IPEIOTBPAIICHHSI OTPABIECHUS KaTAIU3aTOPOB, UX PETCHEPAINH U YTUIU3AIUH.

Ymemn:

PaccunThiBaTh U aHATM3UPOBATH TEXHOJIOTHUECKHUE CXEMBI MPOIIECCOB MepepabOTKU CHIPhsS C UCIMOIL30BAHUEM
KaTaJau3aToOpOB; IOJb30BAThCs CIPABOYHBIMU MaTepuUalaMd U METOJaMU MAaTeMaTHYE€CKOro MOJAEIUPOBAHUS NpHU
MPOBEJICHUN PACUETOB M KOPPEKTHPOBKE MapaMeTpPOB KATATUTHYECKOIO MpOLecca. OCYLIECTBISITh OLEHKY U aHalU3
OCHOBHBIX MOTPEOMTENBCKHX CBONCTB KATaJIM3aTOPOB W AaJCOPOCHTOB; aHalW3 ¥ O0O0OOIICHHWE pe3yIbTaToOB
HCCIIEIOBATEIbCKON paOOTHI, HX UCIOJIH30BAHUE B MIPAKTUICCKOMN JIEATETHHOCTH.

Bnaoemes:



HaGopoM 3HaHMi W YCTAaHOBJICHHBIX TMPABHWJ JJS YTCHHS, IOHAMAHHWS W COCTaBJICHUS HAy4YHO-
HCCIIETOBATEIHCKON M MPOEKTHO-KOHCTPYKTOPCKOHM TOKYMEHTAIINH;, HABBIKAMH PaOOTHI ¢ MPHOOpPaMH, UCTIONb3YEMBIMHU
B HAyYHO-HCCIICHAOBATEIBCKOW paboTe NpH OIEHKE (U3NKO-XUMHYECKMX H  OKCIUTyaTal[MOHHBIX CBOWCTB
KaTalm3aTopoB. MeTomaMi TEXHOJOTHYECKOTO ¥ KOHCTPYKTHBHOTO pacdyeTa OCHOBHBIX allllapaToB, B KOTOPBIX
MIPOBOIATCA KaTaUTHUYCCKHE M aJCOPOLMOHHBIC IIPOLECCH]; pacyeTa HeOOXOAMMOTO KOJIMYECTBA KAaTalN3aTOPOB H
a7cOpOCHTOB IS POBENICHISI KOHKPETHOT'O XUMHKO-TEXHOJIOTHUECKOTO TpoIIecca.

AHHOTALIUA
padoueii mporpaMMbl JUCHUIIMHBI
«HaHOTEeXHONIOTUH ¥ HAHOMATEPHUAIIBI

1. O6mast TpyaoeMKocTs (3.¢./ak.uac): 2/72.
2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Jucnnmmnaa 51.B.08./IB.06.01 «HanoTexHOIOTMN M HAHOMATEpUAIIbD» OTHOCHUTCS K BapHaTHBHOM yacTh Oioka 1
Jucnumumael (Moxynu) mpoduiaell «TeXHONOTHsT 3IEKTPOXUMHYECKUX TPOU3BOACTBY», «XHUMHUYECKAs TEXHOIOTHS
HEOPTaHMUYECKHUX BEIECTBY.

JucnuiummHa GasupyeTcss Ha Kypcax IMKIOB €CTECTBEHHOHAYYHBIX M INPOQPECCHOHANBHBIX THCIUIIIMH:
Omnueckas xumus ((ha3oBeIe paBHOBecHs, XUMUUecKas knHetrka), Kommonnaas xumus (ITAB, snekTpokuHeTHUECKIE
SIBJICHUSI, YCTOMYMBOCTH JIUCIIEPCHBIX CHUCTEM, CTPYKTYpoOoOpa3oBaHME B KOJUIOMAHBIX cHUcTemax); OOmas u
HeopraHuyeckas XMMHUs (CTPOSHHE aTOMOB 3JIEMEHTOB, XMMHYECKasl CBA3b, CTPOCHHUE BEIIeCTBA B KOHJCHCUPOBAHHOM
cocTosiHuy, xumus snemeHToB |1-VII rpynn nepuoauyeckoii cucremsr).

3. Heap u 321244 U3yYeHHS JUCHUTIIMHBI

Heanro kypca sBasercs (GOpMHUPOBaHHE IIEJIOCTHOIO MPEACTABICHUS O 3aKOHOMEPHOCTSX, JOCTHIKCHHUAX H
MEPCHOEKTHUBAX TEXHOJOTMN HAHOMATECPHUAJIOB U HAHOTCXHOJIOT UM

—TOTOBHOCTH HCIIOJb30BaTh 3HAHHA O CTPOCHUM BCUICCTBA, MPHUPOIAC XUMHYECKON CBSI3U B Ppa3JIMYHbIX Kjaccax
XUMHYCCKUX COG[[I/IHCHI/Iﬁ JJIA IIOHUMAaHUs CBOWCTB MaTCepruaJIoB U MEXaHU3Ma XUMHUYCCKUX MTPOUECCOB, MPOTCKAIOINX
B OKPYIKaIOIIeM MHPE;

—CHOCOOHOCTBIO M TOTOBHOCTBIO OCYIISCTBIISITh TEXHOJIOTHYCCKUHN MPOIECC B COOTBETCTBUH C PErIIAMCHTOM U
HCIIONIb30BaTh TEXHHUYECKHUE CPEICTBA [l U3MEPEHUS] OCHOBHBIX MapaMeTPOB TEXHOJOTHYECKOTO MPOIecca, CBOUCTB
CBIPbSL ¥ TIPOJIYKIIHH;

—TOTOBHOCTBIO HCIOJIb30BaTh 3HAHUE CBOMCTB XUMHUYECKUX JIEMEHTOB, COSIHHECHUI U MAaTEpHAJIOB Ha UX OCHOBE
JUTSL pEIlICHNUS 33124 MPOPECCHOHATIBHON eI TebHOCTH.

B 3agaym Kypca BXOAMT 3HAKOMCTBO CTYJICHTOB TEXHOJNOIMYECKHMX crenuaipHocTe «TexHomorus
QJICKTPOXUMUYCCKUX ITPOU3BOACTBY, «XUMHYEeCcKass TEXHOJIOTUS HCOPraHU4YCCKNUX BCUICCTB» C METOAAMU IOJTYUYCHUA,
CBOMCTBAMHU HaHOKPUCTAINIMYECKUX IMOPOIIKOB W KOMIIAKTHBIX HAaHOMATCPHUAJIOB; MCPCHCKTUBHBIMU HAlPaBJICHUAMU
HUCIIOJIb30BaHUsA [[OCTI/I)KCHI/Iﬁ HAHOTCXHOJIOTHUHU.

4. Conep:xanue TUCHUTITHHBI

HaumenoBanue
Copep:xaHue pa3aeja

pazjesia JMCHUILIHHBI
Beenenue B | IIpeamer uzyuenus. Mcrtopuueckue Bexu. MHycTpuanusanysi HAHOTEXHOJIOTUH
HAHOTEXHOJIOTUIO

Krnaccupukaiuss ¥ 0COOCHHOCTH HAHOOOBEKTOB. DJIEKTPOHHOE CTPOCHHE HAHOCTPYKTYD.
OcHoBHbIE cBoiictBa | PasmepHsie 3¢dekTer U cBoiicTBAa HaHOOOBEKTOB. BimsHue pasmepa 3epeH Ha CBOWCTBA
HaHOOOBEKTOB HaHOOOBEKTOB (aHOMAJHS MEXaHHYECKUX CBOWCTB; (ha30BHIC MPEBPAICHUS H TEPMUICCKUE

CBOWCTBA; KATAJUTHYECKHE CBOWCTBA; MATHUTHEIC CBOICTBA)
Metonel  wmccienoBaHus | MccienoBaHue aTOMHOW CTPYKTYPHI C TIOMOIIBIO TU(PPAKIHOHHOTO METOJa; MUKPOCKOIIHS,
HaHOCTPYKTYP CIEKTPOCKOMUS
YriepoaHsie Oymnepensl U (yIUIEPHUTHI, YIIIEPOAHBIE HAaHOTPYOKH, TpadeH (O0COOCHHOCTH CTPYKTYPHI,
HaHOCTPYKTYPBI ¥ | CBOWCTBA M IPUMCHEHUE)
MaTepHajbl HA UX OCHOBE
IIpouecchr OCOOCHHOCTH TIONyYeHHsST HAHOCTPYKTYp. METOABI IMONydeHHWs HAHOYACTHI[ W3 Ta30BOU
(hopmupoBaHUsI (a3pl; Ta3MOXMMHYECKHH CHHTE3; TIIOJlyueHHEe HAHOYACTHII B OJKUIKHUX Cpeaax;
HAHOYaCTUI] MEXaHOXMMHUYECKUH CHHTE3
Cuntes OTHOMEPHBIX | Pa3HOBHIHOCTH OJHOMEpPHBIX HAaHOCTPYKTYp. OCHOBHBIE METOJBI TOIYYEHHS BOJOKOH U
HaHOMAaTepHAIOB, TWIeHOK | npyrux 1D marepuanos. [Ipumenenne monekyn JIHK B kadecTtBe TeMIiaTtoB. MexaHU3MbI
Y IOKPBITUH pocrta mieHok. Metoas! nonmydenns 2D maTepuainos.
[Tomyyenne KOMIAKTHBIX | KoMIakTHpOBaHHEHAHOTIOPOIIKOB. WHTeHncuBHas IU1acTUYeCKas nedopmanys.
HaHOKPHUCTAJTNYECKUX Kpucrannuzanus amopdHbIx ciuiaBoB. [IpeBpamieHue mopspok—Oecnopsaok. [lomydeHue
MaTepHaoB HAHOTIOPHCTHIX CTPYKTYP. [lonydeHrne ruOpUIHBIX MaTECPHAIOB.
CrenanpHple  Metoabl | OCHOBHBIC HANPAaBJICHUS Pa3BUTHA HaHOTeXHOJOTHH. Jlutorpadus. MonekyispHO-TydeBast
HaHOTEXHOJIOTUU snuTakcusl. CKaHUpYIOIllas TyHHEJIbHasi 1 aTOMHO-CUJIOBasi MUKPOCKOIIHSL.

5. IlnaHupyemble pe3yJbTaTbl O00y4YeHHsl MO AUCHUILIMHE, O0eclevynBaIOIMe JOCTHKeHHE IIAHMPYeMbIX
pe3yJIbTATOB OCBOCHHS 00pa30BaTEIbHOI IPOrPaMMbl




I/ISY‘ICHI/IC JAUCHUIUIMHBI HAITPAaBJICHO HA (bOpMI/IpOBaHI/IC CJICAYIOMHNX KOMHGTCHHHﬁZ

pa3paboTKe TEXHOJIOTUYECKHX IMPOIECCOB, MX TPOBEACHUS B
paMKax pErJaMeHTOB, BBIABIATH M YCTPAHITh OTKIOHEHHS,
BBIOMpATh TEXHHYECKHE CPEACTBA AT M3MEPEHHS 0a30BBIX
IapaMeTpoB TEXIPOLECcca, ChIPbsS, NPOAYKIUU C Y4ETOM
9KOJIOTHUECKUX ACTIEKTOB.

Kon w® HanMeHOBaHHe  HMHIMKATOpPOB
Kon n HanMeHOBaHMe KOMIIETeHIIHH N .

AOCTHKEHHil KoMNIeTeH Uil
MK-2 K-2.1
CrocobeH  mpuHMMaTh  TexHWdeckume pemenns 1pu | CrocoOeH OCYMEeCTBIATh  TEXHOJOTHYECKHHA

IpoLeCC B COOTBETCTBHM C PETJIAMEHTOM,
UCTIONb30BaTh  COBPEMCHHBIE  TEXHHUUYECKHE
CpeAcTBa ANl W3MEPEHUS M YHpPaBICHHA
OCHOBHBIMHM TapaMeTpaMH TEXHOJIOTHYECKUX
MIPOLIECCOB, ONPENEIECHUS NPAKTHUECKU BasKHBIX
CBOMCTB CHIPbs U MPOJYKIHUU.

MK-5

Cnoco0eH ocyIlecTBISATh NPOBeJeHUE paboT o 00paboTke u
aHAITN3Y HAYYHO-TEXHHUUYECKOW WH(OpPMAIMU M Pe3yIbTaTOB
HCCIICJIOBAaHMUI, BBIMONHATH OJKCIICPUMEHTHl H  O()OPMILITH

IK-5.3
I'oToB UCIIOJIB30BAaTh 3HaHUC CBOMCTB
XUMHYCCKUX 9JICMCHTOB, COCIUHECHUM u

MaTE€pUaJIOB Ha UX OCHOBC U PCHICHUSA 3a1a4d

pe3yNbTaThl HCCIENOBAHMM M pa3paboOTOK, TOTOBHOCTh
OCYIIECTBIISITh IIOATOTOBKY JTOKYMEHTALNH, TPOCKTOB IUIAHOB
U IPOTPAMM NIPOBEJCHNUS OTJCIBHBIX 3TANOB PadoOT.

npodeccHoHANBHOH NeATeBHOCTH

B pesynprare chopMUpOBaHHOCTH KOMIIETCHIIHY CTYACHT JOJDKEH:

3HaThb:

3aKOHOMEPHOCTH BJIMSHHUS MHUKPOCTPYKTYphl Ha CBOWMCTBA HAaHOMAaTEpHAJIOB; MEPCHEKTHUBHOCTh M 00JaCTH
HpI/IMeHeHI/IH HaHOKpI/ICTaJ'IJ'II/IlIeCKI/IX MaTCpI/IaJ'IOB B TCXHHUKC, MCTOAbI CHHTC3a HaHOKpI/ICTaJ'IJ'II/I‘-IeCKI/IX HOpOIlIKOB u
KOMITaKTHBIX HAHOKPUCTAININYECKUX MaTEePHAaIOB.

YMeThb:

VYcraHaBiaMBaTh CBSA3b MEXKAY CTPYKTYpOW M CBOMCTBAMH HaHOOOBEKTOB;HCIIOJIb30BATh TEXHUUECKHE CPENICTBA
JJIA 143MepeH1/1>1 napaMeTpOB TCXHOJIOTHUYCCKOI'O HpOHeCCﬁ;BLI6I/IpaTL METOAbI HOJ'Iy‘IeHI/Iﬂ HaHOKpI/ICTaHJ'H/I‘IeCKI/IX
ITOPOIITKOB U KOMITAKTHBIX MAaTEPHATIOB TS OJTYYCHHUS 3JaHHOTO YPOBHS CBOUCTB.

Baagern:

HayuHo-Texamueckoit nHpopManueit B obnactu MOy YCHHS H TIPUMEHEHHS
HaHOKPHCTAUTMICCKUXMATCPHAJIOBHABEIKAMH aHAIN3a HAaHOOOBEKTOB [UIS pEmICHUS 3afad MpoQeCcCHOHAIBHOM
NESTETPHOCTH;METOIAMH TEOPETHYCCKOTO W OSKCICPUMEHTAIBHOTO HCCICHOBAHHUA CHHTE3a W HW3YYCHUS CBOWCTB
HaHOOOBEKTOB.

AHHOTAIUSA
paboyeit mporpaMMbl THCIUIIITHHBI
«OCHOBBI TEXHOJIOTUU HOBBIX MAaTEPUAIIOBY

1. O6mas TpyaoemMKkocTs (3.¢./ak.qac): 2/72.
2. MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NPOrpaMMbl

Huctummaa b51.B.09.1B.06.02 «OcHOBBI TEXHOJOTMM HOBBIX MaTe€pHaIOB» OTHOCHUTCS K BapHMaTUBHOM YacTu
6moka 1 [ucrmmumuesl (Moxynn) mnpodmineil «TeXHOJTOTHs 3IEKTPOXUMHYECKHUX IPOM3BOACTBY, «XHUMHUECKas
TEXHOJIOTHSI HEOPIaHUYECKHUX BEIIECTBY.

JucnmiummHa GasupyeTcss Ha Kypcax IMKIOB €CTECTBEHHOHAYYHBIX M TNPO(GECCHOHAIBHBIX JTUCIUILIHH:
Ouznueckas xumus ((hazoBble paBHOBeCHs, XUMUUecKas kuHeTnka), Kommonnnas xumust (ITAB, anekTpoknHeTHueckue
SIBJICHUSI, YCTOMYMBOCTh JIUCIIEPCHBIX CHUCTEM, CTPYKTYpOOOpa3zoBaHME B KOJUIOMAHBIX cHcTemax); OOmas u
HEopraHW4ecKast XMMHUA (CTPOCHHE aTOMOB 3JIEMEHTOB, XUMHYECKas CBA3b, CTPOCHHUE BEIIECTBA B KOHACHCHPOBAHHOM
cocTostHuH, XuMus 35eMenToB |1-VII rpynn neproaudeckoif cuctemsl).

3. Henap u 321244 U3yYeHHS TUCHUTIIMHBI

Heaslo Kypca sBisieTcs (GopMuUpoBaHME HAyYHOTO MOAXOAA K KOHCTPYHMPOBAHHIO MATEPHAJIOB C 3aJaHHBIMHU
CBOMCTBaMH JIsi COBPEMEHHBIX OTpaciieil MPOMBIIIICHHOCTH

—TOTOBHOCTh HCIOJIB30BATh 3HAHUS O CTPOCHHH BEIIECTBAa, MPUPOAE XUMHUYECKOH CBS3M B Pa3IMYHBIX Kiaccax
XUMHWYECKUX COCIMHEHUH /sl HOHUMAHUS CBOMCTB MaTepHAJIOB M MEXaHU3Ma XUMHUYECKUX IPOIIECCOB, MIPOTEKAFOIINX
B OKpY’KaloOIleM MUPE;

—CIIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIATh TEXHOJOTWYECKHH MPOIECC B COOTBETCTBUH C PETJIAMEHTOM M
UCIOJIb30BaTh TEXHUUYECKUE CPEACTBA AJISI U3MEPEHUs] OCHOBHBIX MapaMEeTPOB TEXHOJIOTMYECKOTO Mpoliecca, CBOMCTB
CBIPBSl ¥ IPOYKIINH;

—TOTOBHOCTBIO UCHOJB30BaTh 3HAHHE CBOICTB XMMHUUYECKHX JJIEMEHTOB, COEIMHEHNUI U MaTepHajoB HA UX OCHOBE
JUISL pellieHns 3a1a4 MpoecCHOHAIBHON IeSITENbHOCTH.

B 3amaym Kkypca BXOAMT 3HAaKOMCTBO CTYJACHTOB TEXHOJOTHYECKHX creruansHocTel  «TexHomorns
AIIEKTPOXUMHUYECKUX TIPOU3BOJCTBY», «XHWMHUUECKAs TEXHOJIOTHS HEOPTaHMYECKHX BEUIECTB» C IEPCHEKTUBHBIMHU
HaNpaBICHUSMH TMPUMEHEHHS KEePaMHYECKHX MaTepHaloB, METOJaMH CHHTE3a BBICOKOIMCIIEPCHBIX, B TOM YHCIE,



HaHOIIOPOIIKOB, CHEHUAJIBHBIMHU METOAAMH MOJYUCHUS H3Heﬂldﬁ, MOHOKPUCTAJIJIOB U HOKpLITI/Iﬁ nu HpOCKTHOﬁ

JCATCIBHOCTH.

4. Conep:kanue TUCHUTITHHBI

HOBBIX MAaT€pHUaJioOB H obnactu
NX IPUMCHCHU S

HaunmenoBanue  pasgena
Copnep:xaHue pa3ieiia
AMCIMILIMHBI
OcobenHocTr texHonoruu | [loHATHE HOBOW KepaMUKH; CHHTE3 MOPOIIKOB. CIieriaabHble METOIBI (POPMOBAHUS

n o0pabotku. [IpuMeHeHHe HOBOH KepaMHKM B MAaIIMHOCTPOCHHH, JJIEKTPOHHKE,
MEIUIMHE.

XuMu4eckue Metonsl | Kimaccudpukamms metomos. Ilomydenme mopomkoB B JKuakoi ¢asze. IlomydaeHue
MIOJTYYeHHsI BEICOKOAWCIIEPCHBIX | MOPOIIKOB B ra30BoH (ase. [lomydeHne 9acThIl ¢ y4acTHEM IIIa3MBl.

MIOPOIIKOB

CrnenuanbHbIe Metonsl | M3ocratmyeckoe mpeccoBanue. [luHamuueckue MeTonabl mpeccoBaHus. CriocoObl
(dhopMoBaHUs (hopMoBaHus CeIporo Jucra. ['opsiuee mpeccoBaHue.

[Moxyuenne MIEHOK n | Knaccudukanus mertomoB. Xumudeckue M (QU3NYECKHE METOABI OCAaXKICHUSI.
TIOKPBITHH BrITsirnBaHMe U3 paciiaBa U BeIpallliBaHUE U3 pacTBOPA.

HOJ'Iy‘IEHI/Ie MOHOKPUCTAJIIIOB

Croco6 BBITATMBaHMS M3 paciulaBa. Meroj TrpaaueHTa Temmeparyp. Metox
wiaByieHuss B miameHd. Crioco® 30HHOrO ruiaBieHus. Crioco® ¢ MCIOIb30BaHHEM
wiaBHA. ['uaporepMaiibHbIi ciocoo.

Mertozpt 00paboTKH
KEpaMUYECKUX JeTalel

Kiaccudukanms MeTonoB 00pabOTKH KepaMUYeCKUX JeTalleil. DIeKTpOHHO-TTy4eBas
00paboTka MarepuaioB. JlazepHas o0paboTKa.

5. IlnaHupyemble pe3yJibTaThl

o0ydeHHs] MO IHCHHUIINHE, O0ecHeYUBAIONINE TOCTHKEHHE IUIAHHPYEMBIX

pe3yJIbTaTOB OCBOEHHS 00pa30BaTeIbHOI NPOrpaMMbl

I/I3yqu1/Ie JAUCHUIUIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/IG CJICAYIONX KOMHGTGHHHﬁZ

mapaMeTpoB TexXIpoliecca,
9KOJIOTHYECKHX ACTICKTOB.

Kox u HammMeHOBaHMe  HMHAMKATOPOB
Koa n HauMeHOBaHHMe KOMIIETCHIIUH . N

AOCTHKEHH KOMIIETeHIUH
IK-2 IK-2.1
CnocobeH  mpuHMMaTh  TEeXHUYeckHe  pemeHuss 1npu | CHOCOOEH OCYLIECTBISATH  TEXHOJIOTHYECKUIH

pa3paboTKe TEXHOJIOTMYECKUX IMPOIIECCOB, UX MPOBEACHUS B
paMKax perJiaMeHTOB, BBISBJIATh M YCTPaHSATh OTKJIOHEHHUS,
BBIOMpATh TEXHUYECKUE CPEJCTBA IJisi M3MepeHHs] 0a30BBIX
CBIPBS,

IpoLeCC B COOTBETCTBUM C PErNIAMEHTOM,
HCTIONB30BaTh  COBPEMEHHBIE  TEXHHUUYECKHE
CpeacTBa Ui M3MEPEHHs U yIpaBICHUS
OCHOBHBIMH TapaMeTpaMH TEXHOJIOTHYECKUX
MPOLIECCOB, ONPEAETICHUS TPAKTHUCCKH BaKHBIX
CBOHCTB CBHIPbsI M TPOAYKIHH.

OPONYKIMU C YYETOM

K-5

Ppe3yIbTaThI

Crioco0eH OCYIIECTBIATE MPOBeJcHNE paboT o 00paboTke 1
aHAIIM3Y HAYYHO-TEXHHUYECKOW WH(OpPMAILMU M pe3ybTaTOB
WCCIICIOBAHMI, BBINONHATE HSKCIIEPUMEHTHI M O(QOPMIISTH
HCCIIeOBaHUH ¥ pa3paboToOK,
OCYIIECTBIISITh TIOATOTOBKY JIOKYMEHTALIUH, TPOCKTOB TJIAHOB
W MPOTPaMM MPOBEJICHNUS OT/IENIbHBIX ITANOB PadoT.

IIK-5.3
l'otoB  ucmomp30BaTh  3HAHHE  CBOWCTB
XUMHYECKMX  DJIEMEHTOB, COCIMHEHHH U

MAaTepraJIOB Ha MX OCHOBC JJId PCIICHUSA 3adaqd

T'OTOBHOCTbH HpO(i)eCCI/IOHaJ'ILHOI\/’I JACATCIbHOCTHU

B pesynbrate copMUpOBaHHOCTH KOMIIETSHIIMH CTYIEHT JIOJDKEH:

3uarn:

HepCHeKTHBHOCTB u obiacTu MPUMCHEHUSA HOBBIX TYTOIUIaBKUX HEMCTANIMYCCKHUX MAaTEpUaoB; MCETO/bI
CHHTE3a HOBBIX HCOPTAaHUYCCKHUX MATECPHUATIOB.

YMern:

BriOupare Metonel (opMOBaHHMS MW PEXHMBI TEpMOOOPAaOOTKH, OOECIeUMBAIONINE MOJTYYCHHE KEPAMHUKH C
3aJaHHBIMM CBOICTBaMHM; BBIOMpPATh WCXOJHBIE Marepuaibl JUIA IOJyYeHHS HOBOH IPOXYKIMH B COOTBETCTBHHU C

YCIIOBHSIMH CITY>KOBI.
Baagern:

MeronaMu TEOPETUUECKOIO M HKCIEPUMEHTANbHOIO HCCIEJOBaHUS CHHTE3a M H3Y4YEHMs] CBOWCTB HOBBIX
MaTepHaJioB; HAYYHO-TEXHHYECKOH HH(popMmanueil B 00JacTH TONydeHHS W TPHUMEHEHUS BBICOKOTEXHOJOTHYHOMN
KEpaMUKH, MOHOKPHUCTAJUIOB, IOKPBITHM.

AHHOTALUS
padoyeii nporpaMmMsl
O3unakomumenvHas NPaKmuKa

1. O6mas TpyaoeMKoOCTh (3.¢./ak.gac): 5/180.
2. MecTO IPaKTHKH B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl

O3nakomuTenbHas mpaktuka, 52.0..01.01 (Y) otHocutcs k Gioky b2. «[Ipaktukm» o0s3aTensHOI yacTu
B2.0..01. O3HakomuTeNnbHas NMpakTHKa 0a3upyeTcss Ha 3HAHUSAX, MOJYYEHHBIX IPH M3YYSHHH TUCUUILIMH: Dusmka,




Maremaruka, Ilpuknannas wuHpopmarmka, OOmas u HeopraHudeckas xumus, Opranudeckas Xxumus, OCHOBBI
WHKCHEPHON 3KOJIOTHH, AHATUTHYECKAs XUMHUS (YaCTH OCBOCHHBIX KOMIIETCHIIUH B 3THX IUCIUIUIMHAX).

O3HakoOMHTENbHAS  MNpPaKTHKAa MPEACTaBIsIeT co0oW  BUA  y4eOHBIX  3aHATHH, HENOCPEACTBEHHO
OPHEHTHPOBAHHBIX Ha NMPO(EeCCHOHATBHO-MPAKTHYECKYIO MOJrOTOBKY OOYYaIOIIMXCS MO BHAAM IPO(ecCHOHalbHON
JesITenbHOCTH, YeTaHoBIeHHBIX OITOTIT.

VYcnemHoe ocBoeHme mporpammbl mpaktuku b.2.0.01, sBusercs 0azoil ia DampHEHIIETO OCBOCHUS H
(hopMupOBaHMS KOMIIETCHIIMK MOCIEAYIONINX AUCIUILINH, B ToM ducie Oioka b1.B.08. O3HakoMuTenbHAs MpakTHKA
COBMeEIIEHA C y4eOHBIM IPOLIECCOM, H3ydaeTcs B 3 cemecTpe 2 Kypca.

3. Lean n 32524y NPaKTHKH

Henso O3HAKOMHUTENEHOW TPAKTUKK SIBISETCS MOJY4YCHHWE OOMIMX TMPencTaBIeHHMH 00 oOBekTax
po¢eCCHOHANTBHON NIeATETHFHOCTH TUINIOMHPOBAHHOTO OakanaBpa HampasiieHHs moaroToBku 18.03.01 «Xwumudeckas
TEXHOJIOTHUsI». 3HAKOMCTBO C COBPEMEHHOI CTPYKTYypOH XMMHYECKUX MPon3BoJCTB. DopMHUpOBaHKe NpeCTaBIeHUN 00
uX MacmTabax, pe)kumax paboThl, BBITYCKaEMOH MPOAYKIMH, XUMHYECKUX TPOLeccax U TEXHOJIOTHUX, PeaIu3yeMbIX
Ha TPEANpHATHSAX, ChIpbEe M MaTepuaiiax, JIOTHCTHKE, SHEeproo0ecneyeHny, Macuradax u BHIAX 3KOJIOTHYECKOTO
BO3JICHCTBUSI XUMHUYECKUX IPOM3BOJACTB Ha OKPYKAIOUIYI0 Cpely, CHCTEeMOW (YHKIMOHHUPOBAaHHS OCHOBHBIX M
BCIIOMOTATEJbHBIX POU3BOACTB (1I€XO0B), MpodeccnoHanbHbIX (GyHKIMH padoTHHKOB, UTP, ynpaBneHues, OCHOBHBIMU
NPUHIUIIAMHI OPTaHU3ALUH U OXPAaHBI TPYAA, TOJYIEHHE HABBIKOB ITPAKTHYECKOH MOATOTOBKA

3agayaMu NPAKTUKH SBIISETCA:

- 3HAKOMCTBO OOyYaroUIMXCs C OCHOBHBIMH IPHHIUIAMH CTPYKTYPhl M OpPTraHW3aliH pabOThl XMMHYECKOTO
HPEANPUATHS ¥ €T0 OCHOBHBIX MOPAa3/IeICHHN;

- 03HAaKOMJIEHHE C TPeOOBaHMAMH K MPOPECCHOHATIBHON NOATOTOBKE paOOTHUKOB OCHOBHBIX ITPO(ECCHI;

- hopMHpOBaHNE YMEHUII aHAIN3UPOBATH THIIO