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BCTYNUTEIBHOIO UCTIBITAHUS ISl ocTynatoumx B 2022 roy B MaructpaTypy
Ha HaIpaBJICHUE MOATOTOBKH
18.04.02 DHepro- u pecypcocOeperamoniue npoueccbl B XMuMH4e€CKOM TEXHOJIOT UM,
HeTeXMMUM U OMOTEXHOJIOTUH
10 TPOrpaMMe MarucTpaTypbl
18.04.02.02 Juepro- u pecypcocéeperaioiniue npouecchl B 0HOTEXHOJIOTHH

1. KPATKAA XAPAKTEPUCTUKA ITPOT'PAMMBI
[IporpamMMa BCTYMUTEIBHOTO WCIBITAHUS HOCUT MEXIUCHIUIUIMHAPHBIA XapakTep u Oa-
3UpyeTCs Ha CISAYIOUX AUCIHUILTHHAX MPO(ECCHOHATBFHOTO U CHeHATbHOTO 1ukia: «OCHO-
Bbl OMOXUMHH U MOJIEKYJIApHON Onosiorumn», «O01as 6MoJIorTus 1 MUKPOOUOIOTHs», « OCHOBBI
OMOTEeXHOJIOTHIY, « BHOTEXHOIOTHYECKHE TTPOIIECCHI U amlmapaTh.
[IporpaMmma COmEpPKUT PEKOMEHIAYEMYIO K MOATOTOBKE OCHOBHYIO M JIOTIOJIHUTEIHHYIO

JUTEPATYpy.

2. COEPXAHME PA3IEJIOB BCTYIIMTEJIBHOI'O UCITBITAHMA

I. TexHoJ0rn4eckas 4acrb
OCHOBBI OMOXUMMH ¥ MOJIEKYJISIPHON OHO0JIOTHH
1. MonexynsipHbIi ypOBEHb OpraHu3aliy >KMBOM MaTepuu, OMOTE€HHBIEC SJIEMEHTHI.
2. YpOBHHU CTPYKTYPHOM OpraHu3anuu 0eIKkoB, PU3NKO-XUMUYECKHE CBOMCTBA OEIKOB.
3. Dramnbl OMocuHTE3a OeKa.
4. Knaccudukaius pepMeHTOB, MEXaHU3M (hepPMEHTATUBHOIO KaTajin3a, KHHETUKA (pepMeHTa-
TUBHBIX PEAKIIUM.
5. CTpykTypa HYKJI€OTHIO0B U HYKJICO3HUIOB.
6. Obmas xapakrepuctuka JJHK u PHK, xoMmiemeHTapHOCTh a30THUCTBIX OCHOBaHWHN U €€
POJIb B CTPYKTYPHOM OpraHU3auu U (PYHKITMOHUPOBAHNE HYKJIEHHOBBIX KHCIIOT.
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7. Knaccudukamus yrineBonoB. CTpoeHue, CBOMCTBA U OMOJIOTHYECKAs POJIh MOHOCAXaPHUJIOB,
OJIUTOCaXapHUA0B, OJUCAXAPUIOB.
8. Kmaccudukanus u 6uosorndeckasi poiib JUMUIOB, BBICIITUX XKHPHBIX KUCIOT U UX MPOU3-
BOJIHBIX, CJIOKHBIX JIMITHJIOB.
9. Knaccudukanus ButaMuHoB. bronorndeckne QyHKIMM BUTAMUHOB W BUTAMHHOIIOO0HBIX
COCIUHEHNN.
10.Knaccudukanus u MexaHu3M AercTBusi ropMoHOB. Dusznonornueckue QpyHKIMU MpeacTa-
BUTEJIEH OTJIEIBHBIX TPy TOPMOHOB.
11.IIpuHuunsl oOMeHa BEUIECTB W SHEPIHMHM B KUBBIX cucTeMax. DopMbl aKKyMYyJIHpPOBaHUS
SHEPTUHU B KUBOU KIIETKE.
12.9Tansl Ouonorudeckoro okucienus. OKuciIuTelnbHoe U cyocTpaTHoe pochopunrpoBaHue.
13.benkoBeiit 00MeH: obmue cenenusd. [Iporeonus. [IezamunupoBanue u 1ekapOOKCUITUPOBaA-
HUE aMHUHOKHCIOT. MeTa0osin3M OMOreHHBIX aMHUHOB. BUOCMHTE3 aMHUHOKHCIIOT.
14. Kataboau3M myprHHOBBIX HYKJICOTHIOB M KATAOOJINU3M MUPUMHIUHOBBIX HYKIICOTH/IOB.
15.buocunTe3 HyKI1€oTHAOB. Perymsmus Onocunres3a OEIKoB.
16.9tams! 6nocunte3a JIHK u PHK
17.Ponb reHETUUECKOTO KO/1a B OMOCHHTE3€ OENKOB.
18.Karabonusm yrineBonoB. I'enepupoBanue suepruu pocaTHoi CBSA3M.
19.buosnepreTrka aHa’poOHOTO Pa3I0KEHUS YTIEBOOB.
20. Iuxn TpukapOOHOBBIX KUCIOT. Perymnsiuus npeBpaiieHus nupysata B auetuia-CoA u 1nukiia
TPUKAPOOHOBBIX KUCIOT.
21.T'excozomonodocdaTHbIit U neHTo30(ochaTHBIN MTyTH MeTa00IM3Ma YIIE€BOIOB.
22.Perynsiiusi MeTabosin3ma yriieBoJ10B.
23.0cHoBHBIE 3Tanbl Junonusa. Jiunorenes.
24.Perynsiius JUMIUIHOTO OOMEHa.
25.MeTa0oau3M X0JeCTEPUHA U KETUHBIX KUCIOT.
26.B3auMocBs3b 0OMEHOB BEIIECTB.
27.MeMOpaHHbIe MEXaHU3MBbI PETYISIIIMA METa00IM3Ma.
28.I'opmonanpHas perymsius oOMeHa BEIIECTB.

OO0mas 01oJIOrMs 1 MUKPOOHMOJIOT U
1. IIpu3Haky U CBOWCTBA KUBBIX CUCTEM.
2. YpOBHU OpraHu3aldu >XMBOM MaTepuu. B3auMOCBs3b pa3iuyHbIX YPOBHEH OpraHu3alnuu
®KUBOM Marepuu. Ponb Ouosiornueckoro MHOrooOpasusi Kak Benyliero (hakropa ycTouu-
BOCTH >KMBBIX CUCTEM M OHOC(hEPHI B LIEJIOM.
CBoiicTBa M NMPU3HAKU KUBBIX OPraHU3MOB.
Mopdonorus kinetku. MemOpaHHbIE CTPYKTYpPbI KJIeTKH. VX poib U QyHKIIUU.
Oco00EHHOCTH CTPOEHHUS PACTUTENBHBIX U )KUBOTHBIX KJIETOK.
OCHOBHBIE MOJIOKEHUS KIETOYHOU TEOPHH.
Knerounsrit nuko.
MuTto3. 3HaueHHEe MUTO3A.
9. Melio3. 3HaueHHe Meio3a.
10. Buasl 6ecriosoro pa3MHOXKEHUS.
11. IlomoBoe pazmHoxeHue. [IpenMyiecTBo MOI0BOTO BUAa pa3MHOXKEHUS HaJ OECIIOIOBBIM.
12. UuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHUOHANIBHBIN MEPHOI )KU3HU 0COOU.
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Oco0eHHOCTH OCTHATAIBHOI'O OHTOTE€HE3a Pa3IMYHbIX IPYII OPTaHU3MOB.
OCHOBHBIE TPYMIIBI )KUBBIX OpraHM3MoB. CHcTeMaThka U Kiaccu(UKaIMs >KUBBIX Opra-
HU3MOB.
I'enetuka. HacnencrBeHHOCTH. I3MEHYMBOCTH (T€HBI, TIOKYC, TEHOTHUI, ()EHOTHIT).
3aKOHOMEPHOCTH HACJEICTBEHHOCTH. 3akoHbl Mennens. 3akoH Moprana. B3zaumopeiict-
BHE F€HOB.
3aKOHOMEPHOCTH M3MEHYMBOCTU OpraHU3MOB. MI3MEHUMBOCTh reHoTUNHYecKas. ['eHeTnka
noJja.
Bunbl u cBOMCTBA MyTalUi.
3aKOHOMEPHOCTH U3MEHUYMBOCTH OpraHu3MoB. deHoTUnuueckas N3MEHUYUBOCTb. JIUTEHE-
TUYECKasi U3BMEHYUBOCTb.
Cenexnuga. OCHOBHBIE METOIBI CEJICKIIUN.
Bupn, ero xpurepuu u CTpyKTypa.
VYuenus Y.JlapBuHa 00 3BOIOIMN OPraHUIECKOTO MUPA, 00 HCKYCCTBEHHOM OTOOpE.
['eHeTHYECKUE U SKOJIOTMUECKUE OCHOBBI 3BOJIIOLIMU. Makpo3BoItonrs. MUKpPOIBOIIOLUS.
buocdepa, e€ ctpykrypa u pyHkunu. buoneHossl, ux cBOCTBa.
Poibs MUKPOOPraHU3MOB B IPUPOJIE U MPAKTUUECKOM I€ATEILHOCTH YEJIOBEKA.
OO1ue npru3HaKU U pa3HO00pa3ue MUKPOOPTaHU3MOB.
OCHOBBI CUCTEMATUKH U KJIACCU(PUKALUU MUKPOOPTraHU3MOB.
CTpyKTypHBIE OTINYUS IPOKAPUOTHON U 3yKapUOTHOU KIIETOK.
Mopdonornueckne u KyapTypaibHble IPU3HAKU OAKTEPUH.
Mop¢onornueckne u KyJabTypaibHble IPU3HAKA AKTUHOMMIIET.
Mop¢onornueckre u KyapTypaibHble IPU3HAKA MUKPOCKOIIMYECKUX I'PUOOB.
OTinuuTenbHble MOP(POJOTMUECKUE MPU3HAKU MPEACTABUTENEH OTIENIbHBIX KJIACCOB MHU-
KOMMUIIETOB.
Mopdonornueckre u KyabTypaibHbIe TPU3HAKU APOKKEBBIX OPIraHU3MOB.
Bupyceo! u daru.
[TpunHumne! k1accudukay BOJOPOCEH, Ha3BaHU U MPU3HAKU Tpynn Bojgopocieit. Oco-
OEHHOCTH MOP(OJIOTUHU U (PU3UOJIOTUU OTACIBHBIX TPy BOJOPOCIEH.
Brnusinue ¢pakTopoB BHEIIHEW Cpeibl Ha KU3HEACITEIbHOCTh KIIETOK MUKPOOPTaHU3MOB.
OCHOBBI F€HETUKH MUKPOOPTaHU3MOB.
DKOJI0TUsi MUKPOOPTaHU3MOB.
Muxkpodiiopa Tena yenoBeka.
[TpuponooxpaHHas pojb MUKPOOPTaHU3MOB.

OcCHOBBI OMOTEXHOJIOTUH

. buorexnonoruueckoe IMPOU3BOACTBO KaK CHUCTCMA. OcHOBHBIE KOMIIOHEHTHI OMOTEXHOJIO-

TMYECKON CUCTEMBI U X Ha3HAYCHUE B HEH.

. CTpyKTypa TUIIOBOM CXe€Mbl OMOTEXHOJIOIMUECKOTO MPOU3BOICTBA.
. OCHOBHBIE TPYNIIBI OMOJOTUIECKUX areHTOB B OMOTEXHOJIOTHYECKUX MPou3BojicTBax. Cmo-

COOBI XPpaHCHUA U IOAJACPIKAHUSA B AKTUBHOM COCTOSHHUUA ounoJiornyeckux areHToB. CriocoObl
IMPUTOTOBJICHUA ITOCCBHOI'O MaTCpHalia.

. ObecrieueHne acenTUYECKUX YCIOBUN B OMOTEXHOJIOTHUECKHX MPOM3BOACTBaX. KuHeTnue-

CKHUC 3aKOHOMCPHOCTH TEILIOBOM CTCpujin3aluu.
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. [IpakTrueckas peanusaius TEPMUICCKON CTEPUIM3AINNA B YCIOBUAX OMOTEXHOJIOTUUYECKO-

ro MpoOMn3BOJACTBA.

. CpIpbe OMOTEXHOJIOTMYECKUX MPOU3BOACTB. [IpMHIUINBI COCTaBIEHUS PELENTYP, AITOPUTM

pa3pa60T1<H KOMHOSI/IHI/Iﬁ IMATATCJIBbHBIX CPCI. TexHuka IMPUI'OTOBJICHUSA ITPONU3BOJCTBCHHBIX
IMUTATCJIBbHBIX CPCI.

. 3aKOHOMEPHOCTH Pa3BUTHUSI OMOMacchl U OMOCHHTE3a B YCIOBHIX TITyOMHHOW mMepuoanye-

CKOM M HETIpephIBHON (pepMeHTaINH.

. YrpaBieHus: HEMpepbIBHOW (hepMeHTalueil B pexxume xemocrara, Typouaocrara, OKCH-

crara.
MaremaTudeckue MOACIIN (I)epMCHTaHI/II/I

10. Buas! npoaykToB (pepMEHTALIUN, TOBAPHBIE (DOPMBI OMOTEXHOJIOTUUECKUX IPOTYKTOB.
11. Cxema Bbl€NIEHUS LEIEBOIO IPOAYKTA U3 KYJIbTYPaJIbHOMN KUKOCTH.

12. Cxema BbIAEIIEHHS LIEJIEBOTO MTPOAYKTA U3 OBEPXHOCTHOW KYJIBTYPBHI.

13. OcHOBHBIE TPOLIECCHI IPH OYUCTKE LEIEBBIX TPOTYKTOB.

I1. IlponeccHO-annmapaTHas 4acTh

l.

2.

Krnaccudukanus nmporeccoB u 000py10BaHusi OMOTEXHOJIOTUIECKUX TIPOU3BOJICTB MO (HYyHK-
[IUOHAJIFHOMY Ha3HAYCHHIO U XapaKTepy pabovyero mukia.

[Ipouecc cTepunusauy, Ha3HaYECHUE, CIOCOOBI CTEpUIN3aluu. TeopeTudecKkue 3aKOHOMep-
HOCTH TETUTOBOM cTrepuin3anni. CTEpUIN3aToOphl IS )KUIKOCTEH Ta30B M TBEPABIX MaTe-
pHAJIOB.

. O60py,Z[OBaHI/I€ JJII TOPU30HTAJIBHOI'O, HAKJIOHHOT'O U BEPTUKAJIBHOT'O TPAHCIIOPTUPOBAHUA

MaTepHaJIOB, CUCTEMbI THEBMOTPAHCIIOPTA, TOCTOUHCTBA, HEIOCTATKU U TEXHOJIOTUYECKUN
pacyer.

. HI/ITaTCHI/I-,Z[OSaTOPLI; Ha3HaA4YCHUC, CITOCOOBI A03UPOBaHMA, OONCHKA TOYHOCTHU AO3UPOBAHM.

Kinaccudukanus no3aTopos.

. Hpoueccm u (1)H3H‘-I€CKI/I€ MCXaHWU3MbI U3MCJIbYCHUA MaTCPHUAJIOB. CreneHpb M3MEIILUYCHUS.

OcHOBHbBIE KOHCTPYKTHUBHBIE BAPHAHTHI MEJIBHUIL 1 IPOOMIIOK U UX MTOI00pP.

. [Iporieccel pazmeneHus CycreH3nuid U dIMYJIbCUI; crmocoObl pa3aenenus. Knaccudukamms u

OCHOBHBIE KOHCTPYKTHUBHBIE BapUaHThl (PUIBTPOB, IIEHTpUGYT U cenapaTopoB. Puznyeckue
3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS U TEXHOJIOTUYECKUI pacyer.

. Cmemenue u NnepeMCcIIMBaAaHNC MaTCPpUAJIOB. OI_ICHKI/I KadyeCTBa CMCIICHNA U HHTCHCHUBHOCTHU

ImepeMCcuInBaHuA. Cnoco0ObI cMelIeHus X(PII[KOCTCﬁ 141 TeCT006p8.3HBIX MaTCpUuaJIOB, KOHCT-
PYKIMHU IEPEMCIINBAIOIITNX YCTpOﬁCTB 1 UX TEXHOJOTMYECKUM pacucT. DOU3NYECKUE MeXa-
HHU3MbI © KWHCTHKA CMCIIICHUSA ChIITYUYUX MaTCPHUaJIOB, KJ'IaCCI/I(bI/IKaHI/ISI 060py,Z[OBaHI/I$I, KOH-
CTPYKTHUBHBIC BAPUAHTLI U TEXHOJOTMYECKUM pacucT.

. TernoBebie ITPOLECCHI. Kunernueckue 3aKOHOMCPHOCTH TCINIOIICPCaadn. KJIaCCI/I(bI/IKaHI/I}I 141

OCHOBHBIE KOHCTPYKTHBHBIE BapUaHThI TEIJIO0OOMEHHBIX anmapatoB CriocoObl UHTEHCU(DH-
Kaluu mpoiecca. TeXHOJIOTHYECKUN U THAPABIMYECKUN pacyeT TEII000MEHHUKOB.

. [Iponiecc ynapuanusl, 1ojie3Has pa3HOCTb TEMIIEPATYP U ONPEACIICHUE IBUKYILEH CHUIIbI

nporecca. Knaccugukaims, o0CHOBHbIE KOHCTPYKTHBHbBIE BAPHAHTHI BHITIAPHBIX aIllapaToB.
CriocoObl CHMXKEHHSI SHEpPronoTpedaeHus. TeXHOIOrHYeCKHii pacuer.

10. Iponecc pekTudukauu XuAKuX cMecel, Ha3Ha4eHre, IPUHIUI U MPUHIUIHATIbHbIE CXe-

MBI Opranu3anuu. THUITbI KOHTaKTHBIX YCTPOMCTB. AmnmaparypHoe oopmiieHre npolecca u
OCHOBBI TEXHOJIOTHYECKOI0 pacuera 000py10BaHUsI.
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11. TIpouecchl 3KCTpaKIUK U SKCTparupoBaHus. Kunernueckue 3akOHOMEPHOCTH SKCTPArupo-
Banwmsi, CriocoObl nHTeHCHpUKanuu nporecca. Kimaccudukamnmsi 1 OCHOBHbIE KOHCTPYKTHB-
HbBI€ BAPUAHTBI 3KCTPAKTOPOB, UX TEXHOJIOTUYECKUN PaCUET.

12. IIpomecc cymku. KnnetTndeckue 3aKOHOMEPHOCTH U CITOCOOBI HHTEHCU(UKAIIH MPOIIECcCa.
Crioco0bl cymiku, KiaccupuKaiys ¥ OCHOBHbIE KOHCTPYKTHBHBIC BAPUAHTHI CYIITUIIOK, X
TEXHOJIOTUYECKHAM pACYUET.

13. TIlpouecc dpaotanuu B MUKPOOHOJIOTMYECKUX MPOU3BOJACTBaX. OCHOBHBIE 3aKOHOMEPHO-
ctu npouecca. Knaccudukanus ¢paoratopo. Y cTpoilcTBO, MPUHIUI AeHCTBUS 000py0Ba-
HUsl. T€XHOJIOTUYECKUN pacyer.

14.  Ilpomecc ruaponuzanuu. PU3NKO-XUMHUUECKHE OCHOBBI polecca. Kinaccudukarms
TUpaIn3aninapaToB (MHBEPTOPOB). Y CTPOMCTBO, MPUHIUI ICUCTBUS annapaToB, UX TEXHO-
JIOTUYECKUN pacyer.

Pexomenayemas Jiureparypa

1. [TexoB A.Il. buonorus ¢ ocHoBamu skoJyoruu: YueOHuk 1yist By30B / A. 1. Tlexos.
- 6-¢ m3a., ucnp. - CII6.: JIans, 2006. - 688 c.: ni1. — 25 3K3.
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— 2227-8397. — Pexum noctyna: http:// www.iprbookshop.ru/63077.html

4. Komuccapos, F0.A. [lporecchl u amnmapaTbl XUMUUYECKON TEXHOJIOTHU: ydyeOHOe
nocobue/ FO.A. Komuccapos, A.C. I'opaees, JI.I1. Beat. — M.: Xumus, 2011. — 1229 c.
3. [TaBnoB K.®., Pomankos IL.I'., HockoB A.A. IIpumepsl u 3agauu o Kypcy npo-

[IECCOB M ammapaToB XMMHUYECKOW TexHoJoruu: YueOHoe mocodue asa By3oB / K.®. [laBmnos,
IL.I". Pomankos, A.A. Hockos.- M.: OOO TU]] «Anbssracy, 2006. — 576 c.

6. OCHOBBI OMOTEXHOJIOTHH [DJIEKTPOHHBIN pecypc] : yueoHoe mocooue / A.1O. Ipo-
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CKMM MHCTUTYT MUILEBOW NpoMbliuieHHOCTH, 2015. — 214 ¢. — 978-5-89289-911-6. — Pe-

XKUM Joctyna: http:// www.iprbookshop.ru/61271 .html

0) OononHuUmMenbHas Iumepamypa

1. benoycoa, P.B. Bupyconorust u OuorexHosiorus [DJIEKTpOHHBIN pecypc] : yuel. /
P.B. benoycosa, E.W. Spsiruna, N.B. TpetbakoBa, M.C. KanMmbikoBa. — DJIEKTPOH. AaH. —
Canxkrt-IletepOypr : Jlamb, 2017. — 220 c¢. —  Pexum  jgocryna:
https://e.lanbook.com/book/91909 . — 3aru. ¢ ’3xpaHa.

2. OCHOBBI OMOTEXHOJIOTHH [DIEKTPOHHBIN pecypc] : yaedHoe mocodue / A.FO. Ipoce-
KOB [H JAp.]. — DJIEKTPOH. TEKCTOBbIE JaHHble. — KeMepoBo: KeMepoBCkHil TEXHOIOTHYECKUN
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MHCTUTYT MUILEBON MpombllieHHOCTH, 2015. — 214 ¢. — 978-5-89289-911-6. — Pexum noc-
tyna: http://www.iprbookshop.ru/61271 .html

3. 3to3una O.B. O6mas 6uonorus: JIa6. pad. ans cryna. 2 kypea coen. 271500 / O. B.
3to3uHa, O. O. UBanos, O. b. lllynsesa; Tam6. roc. Tex.yH-T. - Tam60B: TI'TY, 2004. - 24 c.

4. T'yceB M.B. Mukpob6uomnorus: yueoHuk ans By3os / M. B. I'yces, JI. A. Muneesa. - 6-
e u3a.,crep. - M.: Axkanemus, 2006. - 464c.

5. CksoproBa H.H. OcHOBBI MoIeKyJIsIpHOM OMOJIOTHH [ DJIEKTPOHHBIN pecypc] : yueo-
Hoe nocooue / H.H. CkBoprioBa. — DieKTpoH. TekcToBble AaHHble. — CII0. : YHUBepcuter
NUTMO, 2015. — 74 C. — 2227-8397. — Pexxum JOCTyTA:
http:// www.iprbookshop.ru/67487.html

6. CkBoproBa H.H. OcHoBbl OMoXxumMuu 1 MoJiekyJisspHor ouosioruu. Yacts [. Xumuue-
CKHE KOMIIOHEHTHI KJICTKU [DIeKTpoHHBIN pecypce] : yueoHoe nmocodbue / H.H. CkBoproBa. —
OnektpoH. TekcToBbie nanubie. — CII6. : YauBepcuter UTMO, 2016. — 154 ¢. — 2227-8397.
— Pesxxum nocrtymna: http:/www.iprbookshop.ru/67466.html

YT1BepxkeHo Ha 3aceganuu Metoauueckoro coera TI'TY (ITpotokos ot 15.10.2021 Ne 4)



