®OEJIEPAJIBHOE I'OCYJAPCTBEHHOE YUYPEX/EHUE
«DenepaiabHbIA HCCIEI0BATEIbCKUAN HEHTP
«DyHIaMEeHTAJIbHbIE OCHOBbI 0MOTEXHOJIOT UM
Poccuiickoii akageMun HAYK»

IIPUKA3

«27» oktsi6ps 2023 rona Ne 27.10-02/A
r. Mocksa

OO0 yTBep:KIeHNH MPOrpaMM BCTYNHUTEILHBIX HCIILITAHMI 1JIsl IpHeMa Ha 00y4YeHue 1o
NMporpaMMam NoAroTOBKH HAYYHBIX U HAYYHO-NeJaroru4ecKux KajpoB B aCHHPaHType B
2024/2025 yueoHOM TOIY

B cootBercTBUE ¢ @enepanbHbIM 3aK0OHOM OT 29.12.2012 Ne 273-03 «O6 0o6pazoBaHuH B
Poccuiickoit denepanun» u pykoBoACTBYsCh Iloctanosinenuem IlpaBurenscrBa Poccuiickoit
@eneparun ot 30.11.2021 Ne 2122 «O6 yrBepxaenuu IlonaoxeHns o MOATOTOBKE HAYYHBIX U
Hay4YHO-TIEJJarOTMYECKUX KaJpoB B aclUpaHType (aIbIOHKType)», Hpuka3oM MuHHCTEpCTBa
HayKd U BbIcmiero ooOpazoBanusi Poccuiickorr @enpepanuu ot 06.08.2021 Ne 721 «OO06
yrBepxkaeHun [lopsaka mpuema Ha oOydeHHMe IO OOpa30BaTENbHBIM IIPOrpaMMaM BBICLIETO
o0pa3oBaHUsl — NporpaMMaM IIOAIOTOBKM HAy4YHbIX M Hay4YHO-NIEJArorM4ecKux KaJpoB B
aCIUPAHType» NPUKa3bIBAIO:

1. VrtBepaute mporpamMmy coOecemoBaHUS C HAay4YHBIM DPYKOBOOUTENEM (Ui BCeX
HAy4yHBIX CIELUAIbHOCTEN) U MPOrpaMMbl BCTYNUTENBHBIX HCIBITAHUN MO KaKIOW Hay4dHOMH
CHEUHATBHOCTH JUISl YYaCTUsl B KOHKYpCE 1O MpHEeMy Ha 00y4deHHe Mo MporpaMMaM MOArOTOBKH
HayyHbIX M HAay4YHO-TIEaroru4eckux kajapos B acnupantype B ®UIL] buorexnonorun PAH B
2024/2025 yueonom roay (ITpunoskenus NeNe 1-6).

2. Paboraukam ®UIl buorexnonormn PAH pykoBoactBoBaThes mpukazom DOUIL]
buorexnomorun PAH ot 27.10.2023 Ne 27.10-01/A «O6 yrBepxknenun IlpaBun mpuema Ha
o0ydyeHue 10 0Opa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO O0pa3oBaHUS - Iporpammam
MOATOTOBKA HAy4YHBIX M HAy4YHO-TIEAarorMuecKux KaJapoB B acnupantype B DenepanbHoe
rOCyIapCTBEHHOE yupexJaeHue «DenepaibHblil HCCIEN0BATENBCKUN HEHTP «PyHIaMEHTAIbHBIE
OCHOBBI OuoTexHomorum» Poccuiickoii akagemun Hayk» Ha 2024/2025 y4eOHBIA TOIY,
HACTOSAIIUM TPUKA30M IPHU OpraHW3aiuu paboThl MO MpHeMy Ha OO0ydeHHEe MO MporpaMmam
MOATOTOBKH HAYYHBIX M HAayYHO-IEAArOTMYECKUX KaJpOB B ACHHUPAHTYPE B YACTU MPOBEACHUS
BCTYNUTEIBHBIX UCTIbITaHUH B 2024 T.

3. YcraHOBUTH, YTO MPOTrpamMMa BCTYNMHUTEIHHOTO SK3aMEHAa MO0 MHOCTPAHHOMY SI3BIKY
onpenensiercs kadeapoit ”HOCTpaHHBIX s3bIKOB MHCTHTYTA si3pikO3HAHUs PAH B cooTBeTCTBUU
C ACUCTBYIOLIUM JOTrOBOPOM.

4. KoHTposib UCIIOJHEHUS HACTOSAIIETO MPUKa3a BO3JIOKUTH HAa 3aMECTUTENS JUPEKTOpa
1o Hay4Hoil pabote, k.6.H. A.M. Kamnonckyro.

W.o. nupekropa, A.H. ®enopos

1.0.H. [IOKYMEHT MOAIMVCAH
ONEKTPOHHOM NOAMUCBLIO

CepTuchukar: 00EA11F59A800DF5080E14D720B02BCBBD
Bnapeneu: ®eaopos Anekceit Hukonaesuy

Hcn.: Parysosa 10.B. DleficTenTenes: ¢ 24.10.2022 no 17.01,2024

Ten.: 8 499 135 30 52




[Tpunoxenue No 1

YTBEP/XK/IAEHA
npukazom OUILL buorexnonorun PAH
oT «27» okTs10pst 2023 1. Ne 27.10-02/A

IMPOI'PAMMA COBECEJIOBAHUA
C ITIPEJAIIOJIATAEMBIM HAYYHBIM PYKOBOJIUTEJIEM
(IJIsI BCEX HAYYHBIX CHEIIMAJIBHOCTEM B PAMKAX I'PYIIIBI HAYYHBIX
CHENMAJIBHOCTEM 1.5 BUOJIOTMYECKHUE HAYKH)!

Ienpto cobOecenoBaHMs TOCTYMAIOIIET0 HAa OOy4YeHHE MO MporpamMmaM MOATOTOBKU
Hay4HbIX W HAy4YHO-NIEIArOrMYECKUX KaJpOB B AaCIHUPAHTypE C MPEANOJaraéMblM Hay4YHbIM
PYKOBOJIUTENIEM SIBIISIETCST 0OIIast OIEHKa BO3MOXKHOCTEH MocTymaroniero oOydaTbCs 10
BBIOPAaHHOW HAy4YHOM CHEUHMATbHOCTH W BBINOJHATH JAWCCEPTAIIMOHHOE MCCIEIOBAHUE TIO
TEMaTHKE, KOTOPYIO BEJET NPEIIOIaraéMblii Hay4HbI pyKOBOJUTEb.

[Ipeanonaracmelii Hay4YHBIM PYKOBOAMTENIb IPOBOJUT OLEHKY HMEIOIIUXCA 3HAHUHI
MOCTYIAIOIIETO 00 aKTyaJlbHBIX HAay4HBIX 3amadax nmo Ttematukam OUIL] buorexnomoruu PAH,
mo Temaruke (-aMm) Hay4Horo ctpykrypHoro mozapaszaeneHus ®UIl buorexnonoruu PAH, B
KOTOPOH MOCTYNAIOIIMI IUIAHUPYET BBINOIHATh HAy4YHbIE HMCCIEIOBAaHUS I0OJ PYKOBOJACTBOM
MIPEANOIAaraeMoro Hay4Horo pyKOBOJIUTES.

IIpeanomaracmelii Hay4YHbIM PYKOBOAMTENb OIPEACIACT HAIUYUE Y IIOCTYIAIOLIETO
CIIOCOOHOCTEH, yMEHWIA, 3HAHUI, HABBIKOB JUIS BBHIMOJHEHHS HAyYHO-HCCIIEIOBATEIbCKON
paboThl Mo TeMaTHKe (-aM) HAy4HOTO CTpyKTypHoro mojnpasnaenenuss ®UL[ buorexnonoruu
PAH, B K0TOpO#l NOCTYyNAOMNK MJIAaHUPYET BBINOJIHATH HAyYHBIE UCCIENOBAHUSA U, B KOTOPOM
MpeanojaraeMblii Hay4YHbIH PYKOBOJUTENb SIBISETCS paboTHUKOM. [IpeamonaraeMblii HayqHBIN
PYKOBOJIUTENb OIIEHMBACT HAJIMYME Yy MOCTYHAIOUIEr0 IEePCOHATIBHBIX CIOCOOHOCTEM K
B3aUMOJICVCTBUIO C KOJUIETAMU B HAYYHOM KOJIJIEKTHBE.

CTpyKTypa BCTYNHUTEJIBHOI0 HCTIBITAHUS

BerynurensHoe McnbITaHHE MPOBOJIUTCS OMPOCHBIM MeToJoM. B 1ensax cobecenoBanus
MOCTYMAIONIMKA TPEeIOCTaBIIeT CHUCOK OMYOJMKOBAaHHBIX HAy4YHBIX paboT (NMpH HAJIMYUK),
KOTOPBIC MNMPUHUMANOTCA K PAaCCMOTPCHHUIO B NCIAX HaH60nee OGBGKTHBHOI‘O IMPOBCACHUA
cobecenoBanusa. [lo pesynapTaram TpoOBeAeHUS cOoOEceqOBaHUS MPEANOIAraeMblii HayYHBIN
pyKOBOIUTENb O(OPMIIIET COOTBETCTBYIOIIEE 3aKIIOUYEHHE, B KOTOPOM, KpOME IPOYero,
BbIpaXKaeT corjacue / HEeCcOIJIacue OCYILECTBISATh HAYYHOE PYKOBOJCTBO IOCTYMAIOLIUM, C
KOTOPBIM OpPraHMU30BaHO coOecenoBaHue, B ciaydae ero 3aumcieHus B OUIL[ buorexnomorun
PAH.

1 .

Haumenosanus HAy4Hbix cneyuaibHOCmell, peaiu3yembix npu no020mosKe HAYYHbIX U HAYYHO-NeOa202uiecKux kaopos ¢ acnupanmype QUL
buomexnonoeuu PAH 6 coomeemcmeuu ¢ gpedepanvrvimu cocyoapcmeennvimu mpebosanuamu: 1.5.3 Monexynapuas o6uonocus, 1.5.4 Buoxumus,
1.5.6 Buomexnonozcus, 1.5.8 Mamemamuueckas ouonozus, buourngpopmamura, 1.5.11 Muxpobuonoeus.



OueHka ypoBHS 3HAHM I
HToroBas olieHKa BBICTABISETCS MO pe3ysibTaTaM coOece0BaHUs Ha OCHOBE OLICHKHU 3a
Ka)KJIbIid BOMIPOC:

Koa-Bo

Kpurepun ouneHuBanus
0aJU10B

Nmeromumecs 3HaHUS 00 aKTyalbHBIX HAYYHBIX 3a/1a4dax mo tematukam OUIL
buorexnonoruu PAH, mno Ttemaruke (-aM) HAy4YHOrO CTPYKTYpPHOTO
noapasaenenuss OUL[ Buorexnomorun PAH, B KOTOpOM MOCTYMArOIIHA 0-40
IJIAHUPYET BBIMOJHATh HAyYHBIE HCCIEIOBAaHUA IO PYKOBOICTBOM
MIPEIN0JIaraeMoro Hay4YHOro PyKOBOJUTENs

Hanuuue y mocrtymaromero ymMeHui, 3HAHWM, HABBIKOB I BBIIIOJIHEHUS
Hay4YHO-UCCJIEOBATEIbCKOM  paboThl 1O TeMaTuke (-aM) HaydHOTO
cTpyktypHoro mnonpasaenenuss ®UI[ buorexnonorun PAH, B koTopoMm 0 - 40
MOCTYHAIONINI  IJIAHUPYET BBIMNOJIHATH HAy4YHBIE HCCIENOBaHUS, W
CIIOCOOHOCTEH CBOEBPEMEHHOTO O(QOPMIICHHS JAUCCEPTALUA HA COUCKAHUE
YUEHOIl CTeNeHn KaHIuaaTa HayK

Hanuume y  mocrynaromero  NMEpPCOHANBHBIX  CIIOCOOHOCTEH K 0-20
B3aUMOJICHCTBUIO C KOJUIETAMU B HAYYHOM KOJUJIEKTHBE

MaxkcumanbHoe KonuuectBo 6ayuios — 100.
MuHUMaIbHOE KOJIMYECTBO OAJIIOB JUIS OITYCKa K MOCIIECAYIONIEMY BCTYITUTEIBHOMY
’K3aMeHy — o1.



[Tpunoxenue Ne 2

YTBEP/XK/IEHA
npukazom OUILL buorexnonoruu PAH
oT «27» okTs10pst 2023 1. Ne 27.10-02/A

ITPOI'PAMMA
BCTYINUTEJBHOTI'O UCIIBITAHUSA IO CHIEIIUAJIBHOMN JUCHUILINHE
JJIAA HOCTYHAIOIIUX HA OBYYEHHME 110 ITPOT'PAMMAM IIOAI'OTOBKHA
HAYYHBIX 1 HAYYHO-IIEJAT'OT'HYECKHUX KA/IPOB B ACIIMPAHTYPE

HAYYHAS CIIEUAJIBHOCTD 1.5.3 MOJIEKYJISAPHASA BUOJIOI'UA

Omnpenenenue mnpeaMera «MOJEKYJsipHass Ouosorus». OCHOBHBIE STamlbl Pa3BUTHAL
Haubonee mpuHmmnuanbHble OTKPHITHA. JlOKa3aTenbcTBa T€HETHUECKOW POJHM HYKJIEHHOBBIX
KHUCJIOT. XPOHOJIOTHUSI OTKPBITHM, MOATOTOBUBLIMX co31aHue YoTrcoHoM u Kpukom Mmopenu
nBorHou cnupanu JJTHK.

Hyxkneos3un, nykieorua, noiunykineotua. [Ipunuuns ctpoenus npoitHou cnupanu JJHK.
[Tapamerpsr B-, A- u Z-bopm JAHK. Bumet PHK. Ux pons B kierke. Knaccuduxarus
aMUHOKHCIIOT. YeThIpe YpOBHS CTPYKTYpPHOW opranu3anuu OenkoB. [700ynspHble U
bubpmsapabie 6enku. OCHOBHBIE OMOJIOTHYECKHUE (DYHKITUU OEITKOB.

@Oynkiun  JITHK. Mudopmanuonnas emkocts. I'enernueckuit koxa. Ero ocHoBHBIE
cBoiictBa. [Ipunnunel Tpanckpuniuu. [lonarue 06 omepone. CyOobenunuunbiii coctaB PHK-
nonumepassl E.coli. E€ ocnoBHble ¢(yHKIMH. OCOOEHHOCTH CTPYKTYpPHI MPOMOTOPOB. JTambl
TPAHCKPHUIIIIUK y TPOKApUOT. Perynsius TpaHckpumniuu y O0aktepuil. HeraTuBHas WHIYKIIHS.
[TosutuBHass wuHaykuus. HeratuBnas penpeccusa. llosutuBHas penpeccus. ATTeHyalus B
perymsuun dKcnpeccun TpunrtodanoBoro omepoHa E.coli. OcoOEHHOCTH TPaHCKPUIIIHH Y
sykapuoT. MHoxecTBeHHOCTh M crnenuduanocts PHK-nonmuvepas sykapuor. CiS-aimeMeHTsl u
trans-gakTopsl Tpanckpumnuuu. OOpa3oBaHNE WHUIMATOPHBIX KOMIUIEKCOB ¢ ydactueM PHK-
nonumepassl 1. Tlonstne o0 sHXaHcepax u caiinencepax. IIpomeccunr m-PHK sykapuor:
KEMUPOBAHKE, MONHAJICHUINPOBAHUE, CIUIAMCHHI, pelakTUpoBaHHE. Pa3nuyHble MeXaHU3MbI
crutaiicunra. Trans-crutaiicMHT. AJIBTEpHATUBHBIN CILIAHCHHT.

Mansie PHK. Ux ¢ynkuuu. Ctpykrypa t-PHK. Pexornumus. AMuHoarnenupoBaHue t-
PHK. Ctpykrypa pubocom npo- u sykapuot. LlenTpsr pubocom E.coli. Drambl Tpanciasnuu y
npokapuoT. benkoBeie dakTopsl TpaHcHsuuu. Perymsius TpaHcasiuu Ha npuMmepe ¢gara MS2.
Perynsaums o6pazoBanust r-PHK u 6enkoB pubdocom y E.coli. O6pazoBanue pubocom y 3yKapHuorT.
[Tonsitue o sapeimke. [Ipunnunsr perukanuu JIHK. JlokazaTenbCcTBO MOTyKOHCEPBATUBHOTO
xapakrepa peruukanuu. epmenraruHas cuctema cuatesza JJHK in vitro.

AxtuBupoBanue JIHK. Ilonstme o wmarpune u 3atpaBke npu pennukauuu JIHK.
Crpoenne u ¢ynkuun JIHK-momumepaszer 1 w3  E.coli. 3nayenne 3'—-5' u 5'—>3
TUAPOJUTUYECKUX AaKTUBHOCTEM. (CXemMa HENpepblBHOM aHTUNApPAJUIEIbHON —peIuIMKaluu
KopubGepra. Cxema HempepbIBHOM mNapamienbHoi perumkanuu Kapaea. Cxema NpepbIBHCTOM
aHTHnapauieabHol perumkanuu Oka3zaku. CpaBHuTeNnbHaA Xxapaktepuctuka JJHK-nomumepas, 1,
II w II u3 E.coli. JIHK-nmonumepaza III, holo-bepment. Cxema pasmuoxenus ¢ara M13 u



nokazarenbcTBO Hanumuusi PHK-3aTpaBku npu perumkanuu JIHK. Ilpaiimaza u mpaitmocoma.
[IpobGnema nmenarypamuu MaTpuilkl pu perumkanuu. SSB. Nenukaswl. [IpuHImmsr pabotsl u
O6uonornyeckre GyHKIIMU TOMIOU30MEPA3.

CoBpemennas cxema perukanuu JIHK E.coli (Momens «tpombonay). OcobeHHOCTH
peruukanuu JIHK sykapuot. Pennukanus muroxonapuansHoi JIHK 1o3BOHOUHBIX )KMBOTHBIX.
Tenomepsl, Tenomepaza u crapenue. OcHOBHbIE penapabenbHble mnoBpexaeHus B JIHK u
OPUHLMIBL UX HchnpaBieHus. ['eHoM sykapuor. «M30BITOYHOCTH», HaJU4YWe MOBTOPOB,
HEKOJMPYIOIIUX IMOCJIEI0BAaTEIbHOCTEH, KOMIAKTHOCTh, HeCTaOMIbHOCTb. OCHOBBI MeETOJa
penarypammu JIHK. Caremnmutnas JIHK. OcoGennoctu cocrtaBa. Jlokanmusamusi B TeHOME.
Bo3mosknast poinb. [lamuaapomsel. Ponbs 0OpaiieHHBIX TOBTOPOB B TeHOME. THIBI CTPYKTYPHO-
(YHKIMOHATIBHON OpraHu3alMi SyKAPHOTHYECKUX TEHOB. ['€HBI «JOMAIIHEro XO3iHCTBa» M
TEHBI «POCKOIIN.

Oo6mas xapaktepuctuka ructoHoB. Kommnaktuzamms JIHK sykapuor. Hykneocomusii,
CynepOUIHBIN, MEeTIeBON ypoBHM KOMMakTu3auuu. Mertadasznas xpomocoma. HectaOunbHOCTD
reHoMa. MoOuWIbHBIE 3JIEMEHTHI MPO- U AYKApuoT; 3PQeKThl MX BHeApeHUs. PeTpoBupyCHI.
OO6OparHas  TpaHCKpumIusa. MOJEKyJISIpHbBIE OCHOBBI ~ KaHIlEpOoreHe3a. MoleKyspHO-
OMOJIOTMYECKHE OCHOBBI BO3HUKHOBEHHUS >H3HM Ha 3emiie. OOpa3oBaHue OHOIMOIMMEPOB.
O6pa3oBanre MEeMOpPaHHBIX CTPYKTYp U TPOOHOHTOB.

OueHka ypoBHsI 3HAHUH
MaxkcumansHoe koaudecTBo 6amaos — 100.
MuHUMaIbHOE KOJUYECTBO OAJUIOB JUIS AOMYCKa K IMOCIEAYIOIMIEMY BCTYHMUTEILHOMY
’K3aMeHy — o1.
CootBercTBHE CTOOATLHON INKalbl MATHOATFHOW CHUCTEME TPUBEICHO B TaOJHIle

HIKE!
No bamnel o
y CTOBATIBHOM OueHku 1o naTHOaIBHON cUCTEME
n/n

IIKaJIC

5 / OTIMYHO — HAIMYWE TITYOOKHWX HMCUEPIBIBAONIUX 3HAHWHA BCETO
NporpaMMHOIO Marcpuaja, MOHUMAaHHUC CYINIHOCTU W B3aMMOCBIA3H
1 86-100 paccMaTpUBaEMBbIX MPOIIECCOB u SIBJICHUU. Jlornuecku
MMOCJICAOBATCIILHBIC, ITOJIHBIC, IIPABUJIBHBIC 1 KOHKPCTHBIC OTBCTHI HA
BCE OCHOBHbIE BONpoOchl. [IpaBuiibHBIE M KOHKpETHBIE OTBETHI Ha
AOIOJIHHUTCIIBHBIC BOITPOCHI.

4 / Xopomo — HaJIu4Yue TBEPAbIX M JIOCTaTOYHO IOJHBIX 3HAHUHA B
2 69-85 o0beMe  MporpaMMbl  BCTYNHTENbHBIX  WCHBITAHHWM;  4YETKOE
U3JIOKEHUE Marepuana, AOIYCKAIOTCSA OTACIbHBIE JIOTHYECKHE U
CTUJIMCTUYECKHUE ITOTPELIHOCTH IIPU OTBETE

3 / yIOBIETBOPUTENBHO — HAJIMYKE TBEPBIX 3HAHUH MPOTrPaMMHOTO
Marepuana, IOHUMAaHUE CYIIHOCTH PACCMAaTPHUBAEMBIX IPOLECCOB U
3 51-68 aBineHuil. IlocnenoBarenpHble W IPAaBUIbHBIE, HO HEAOCTATOYHO
Pa3BEPHYTHIE OTBETHI HA OCHOBHBIE BOIIPOCHL. [IpaBUIIbHBIE OTBETHI €
HEOOJIBIIMMH HETOYHOCTSAMU Ha JONOJHUTEIbHBIE BOIIPOCHI




2 / HEyHOBJIETBOPUTEIBHO — OTBETHl HE CBS3aHbI C BOMPOCAMH,
HaJIu4yue TrpyObIX OIIMOOK B OTBETE, HEMOHUMAHUE CYIIHOCTH
4 0-50 M3JIaraéMoro BOIPOCa, HEYMEHUE MPUMEHSTh 3HAHUSI Ha MPAKTHKE,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB HA JIOMOJIHUTEIbHbIE U
HaBOJSIIKE BOIPOCHI

Pexomenayemasi aureparypa

1. Ampbeprc b., bpeir M., Jlptouc JIxk., Padpd M., PobGeprc K., Yorcon [Ix.
MonexynsipHasi Ouonorust kinetku: B 3-x 1. 2-e u3z., nepepad. u gom. Ilep. ¢ anra. — M.: Mup,
1994. - 517 c.

2. AnnGeprc b., bpeit 1., Xonkun K. u qp. OCHOBBI MOJEKYISIpHON OMOJIOTHH KIETKH.
I[Tep. ¢ anrn. — 2-e uza., uctp. — M.: Jlabopatopus 3Hanuii, 2018. — 768 c.

3. Kaccumepuc JI. u ap. Knetku mo Jlprouny. Ilep. 2-ro anra. uzn. — M.: JIaGoparopus
3HaHuii, 2016. - 1056 c.

4. Kpebe Ix., longmreitn O., Kunnarpuk C. I'enst no JIstouny. Ilep. 10-ro anri. uzz.
— M.: JIaboparopus 3Hanuii, 2017. — 919 c.

5. JletouH b. I'ensl. [lep 9-ro anrn. uzn. — M.: BUHOM. Jlaboparopus 3nanumid, 2011. —
896 c.

6. Puc 3., Crepubepr M. Breaenue B mosiekynsapHyto 6uosioruio: OT KJIETOK K aTOMaM;
nep. ¢ auri. — M.: Mup, 2002. — 142 c.



[Tpunoxenue Ne 3

YTBEP/XK/IAEHA
npukazom OUILL buorexnonoruu PAH
oT «27» okTs10pst 2023 1. Ne 27.10-02/A

ITPOI'PAMMA
BCTYINUTEJBHOI'O UCIIBITAHUSA IO CHIEIIUAJIBHOMN JUCHUILINHE
JJIA HOCTYHAIOIOIIUX HA OBYYEHHUE 11O ITPOI'PAMMAM IHOAI'OTOBKH
HAYYHBIX 1 HAYYHO-IIEJAT'OT'HYECKHUX KA/IPOB B ACIIMPAHTYPE

HAYYHAS CIIEUAJIBHOCTD 1.5.4 BUOXUMUA

O0umme Bonpocs!

[Ipenmer m 3agauum OMOXMMMH, €€ MECTO B CHCTEME HayK, CBA3aHHBIX C (pu3mKo-
XUMHUUYecKor Omosorueil. buoxumus kak ogHa u3 QyHAaMEHTalIbHBIX OCHOB OMOTEXHOJOTHH.
Ponb cTpykTypHON OpraHu3anuu KIETKH B ABJICHUAX *KU3HU. CTPYKTypa MPOKAPUOTUUYECKOU U
JYKapUOTHYECKOW KJIETKH. MeTabonusMm (kaTaboiauvecKkue M aHaOOJUYECKHE MPOIECChl) Kak
ocHoBa xu3HU. IIpoueccel nepenoca n 00padotTku nHGopMalu B 6uonoruu kietku. [Ipodaema
BO3HUKHOBEHUS JKU3HU H MTPEIOHOIOTUYECKOM 3BOIOLINY.

DU3UKO-XUMHYECKHE OCHOBbI OMOXHUMMHU
OO11as xapaKTepHUCTHKA BEIIECTB, BXOAIIMX B COCTAB OPTaHU3MOB, UX POJIb M 3HAYCHUE.
Ponb BOABI M MHHEpAIBHBIX 3JE€MEHTOB, OENKOB, JMITUIOB, YIJIEBOJIOB, BUTAMUHOB B OOMEHE
BemecTB. OCHOBHBIE TOHSTHSI JJIEKTPOXMMHUU BOJHBIX pacTBOPOB. OCHOBBI XUMHYECKOMN
KMHETUKH: KOHCTaHThI CKOPOCTEN XMMHUYECKUX peakuuil U (HaKkTopbl, BIUSIONINE HA CKOPOCTH U
paBHOBecHs peakuuid. [loHsiTHE 0 TOMOT€HHOM U IeTEpPOr€HHOM KaTalln3e.

Hu3zkoMosekyasipHble coeIMHEHHs, BXOASIIHE B COCTAB 0HOJI0THYeCKHX 00bEKTOB

[Tpupoansie amuHOKUCIOTHL. Knaccudukanus aMuHOKHCIOT. OYHKIMOHAIBHbIE TPYIIIBI
aMHHOKUCIOT. MoHu3amuss aMUHOKHUCIOT. MeToabl pa3fefeHus aMHHOKUCIOT W TENTHJIOB.
[IpupoaHbie onuronenTHbL. [ TIOTATHOH U €ro 3HaYeHUE B 0OMEHE BEIECTB.
AMHUHOKHCIOTBI KaK COCTaBHbIE YacTH OenkoB. Du3nyeckue W XUMHUYECKHE CBOICTBa
IPOTEUHOTE€HHBIX aMHUHOKUCIOT. HenporenHorenHsle kuciaoTel. He3aMeHnMble aMUHOKHUCIIOTHI.
[Momunentuasl. YrieBoasl u ux kiaccupukanus. Ctepeoxumusi U KOH(OpMaIys yrieBOJOB.
PacnipocTpaneHHbIe TEKCO3bI W TMEHTO3Bl. [ JUKO3WABI, aMUHO-, Gocdo- U cynbhocaxapubl.
Jle3okcucaxapa. JlunodunbHble coequHeHUs M Kiaaccupukanus JaunuioB. HaceleHHsle,
HEHACHIIICHHBIE ¥ TIOJIMHEHACHIIIEHHBIE KUPHBIE KUCIOThI. HelTpanbHble KHUPBI U UX CBOWCTBA.
®ochomununel. ['nmukonmunuasl U cyabponunuasl. CTEpUHBI, XOIECTEPUH, KETUHBIE KUCIOTHI.
[MonsiprocTs Monekynsl pocharuaoB. Yuactue ¢pochaTuaoB U Ipyrux JUMHIOB B MOCTPOCHUH
Oouonornyecknx memOpaH. Bocka u crepounsl. M3onpenouasl. TeprneHOUAB U KapOTHHOUIBIL.
[TypyHOBBIE M NHMPUMMIMHOBBIE OCHOBAHHUSA, HYKJIECO3MIbl M HyKJIeoTuabl. lluknnueckue
HYKJICOTH/IBI.

Burtamusbl, kKopepMeHTBl M JApyrue OHOJIOTMYECKHM AaKTHBHbIE coequHeHus. Pousb
BUTAMMHOB B IIUTaHUU XUBOTHBIX M 4YeloBeKa. BonopacTBopuMele BUTaMuHbl. Butamun Bi u
tuamuHnupogocdar. Buramun By u ¢rnaBunoBsie kodepmentsl Buramun PP (B3) u



HUKOTHHaMMJIHbIe Ko(epMeHThl. Butamun Bg u QyHkumMm nupuaokcaneBblXx KOPEPMEHTOB B
ouokaranuse. [lanToTeHoBas kucnora. Jlunoesas kucinora. Butamun By u ero kopepMeHTHBIE
¢ynkunu. Butamun Bg (ponmeBas kucnora) u kopepmenTHole pyHkuuu ¢onaros. Buramun C.
depMeHTATUBHOE OKMCIIEHHE acKOPOMHOBOW KHCIOTHL. buodmaBoHouas:, pyruH. Hykieotuast
Kak KodepMmeHThl. JKupopacTBopuMble BUTaMHUHBL. Butamun A. KapoTHHOMIBI M MX 3HAYCHHE
Kak npoBuTaMuHOB A. Butamun /| u ero oopaszoBanue. Butamun E. Buramun K. Hadroxunonsr
u yOuxuHOH. IIpocTarimaHauHbl Kak MPOU3BOJHBIC MOJMHEHACBIIICHHBIX XHPHBIX KHUCIOT.
buorennsie amuHbl. AnieTuixoauH. JKenezonopGupuHsl.

CTpyKTypa M cBOMCTBA OMONOJMMEPOB

Ponb GenkoB B siBIeHUAX >KU3HU. [IpUHIUIBI BBIIEICHUS, OUUCTKH, KOJIMYECTBEHHOTO
OTIpeNIeNICHUs] M U3Y4EHUs! CTPYKTYphl OenkoB. [lenTuiaHas cBs3b, €€ CBOMCTBA M BIMSHUE Ha
KoH(popmanuio nonunentuoB. Ctpoenue 6enkoBoit rnodynel. KoBajgeHTHbIE 1 HEKOBaJICHTHBIE
cBi3U B Oenkax. YpOBHU CTPYKTYpHOM opranum3zauuu OenkoB. IlepBuunasi, BTOpHUYHAS,
TPETUYHAsl U YETBEPTUUHAsS CTPYKTYpa 0eskoB. COOTHOLICHHE MEKY EPBUYHON CTPYKTYpPOHl U
CTPYKTypaMu Oojiee BBICOKOTO TIOpsiIKa B OEJIKOBOM MoJieKyse. 3HA4eHHE TPETUIHOU
CTPYKTYpbI OEJIKOBON MOJIEKYJIbI Ui MPOSBICHUS €e OMOIOrHueckoil akTUBHOCTU. Bennunna u
dopma OenkoBbIXx Mojekyn. M3oanektpudeckas Touka OenkoB. dusmueckne U XUMHUYECKUE
cBoiicTBa OenkoB. KoHdopmarmonHas 1uHaMuKa OEIKOBOM MOJIEKYIbl. JleHaTtypamus 0enkoB u
noymnentuaoB. Pomauar u pedongunr. Ilameponst. I[lpuonsl. Knaccuduxanus OemkoB.
I'moGynspusie u QuOpwuIApHBIE OEnKU. ANBOYMUHBI, TJIOOYIMHBI, THCTOHBI, NPOTAMHHBI,
nposiaMuHbl, rmoTenuHbl. [lpocteie u crnoxuble Oenku. PochomnpoTrenHbl, JUMIONPOTEHHBI,
[JIMKOTPOTEUHBI, HYKJICONPOTEUHBI, XPOMONPOTEHUHBI (I€MONPOTEHHBI), METAJJIONPOTEHHBI.
I'omosnoruuHbIe TOCIE0BATEILHOCTH aMMHOKHUCIIOT B Oenkax. CeMeiicTBa U cymepcemeiicTa
6enkoB. [Iporeomuka.

[Momumopdusm ampupmIBbHBIX COSTUHEHU B BOAHBIX pacTBOpax (MHUIIEIUIBI, SIMYJIbCHH,
JaMeJUTbl, OWCIIOWHBIC CTPYKTYpHI). Moaenu cTpoeHus Ouonorudeckux MemOpaH. da3oBbie
nepexoJipl B arperatax aMpuduiabHbIX coequHeHnid. [I[poHrIiaeMoCcTh OMOTOTHYECKUX MEMOPaH.
[IpUHLHAIIBL 2IEKTPOXUMUU OCMOTHUYECKUX SBJICHUM.

HyxknenHoBble KUCIOTBI M UX pOJb B KUBOM opranusMe. llepBuuHas cTpykTypa
noymHykineoTuaoB. Crtpykrypa wmakpomonekyn JIHK wu ee ocobennoctu. IlpuHnumn
KOMIIJIEMEHTAPHOCTH  a30TUCTBIX OCHOBaHMHM. MuHOpHble ocHoOBaHusA. CTpyKTypHas
opranmzauusi  MakpomoJdiekynsl  JIHK. Cynepcnupamuzamua JHK. Crpykrypa wu
dbynknuonupoBanue xpomatuHa. JIHK Oaxrepuii u BupycoB. JIHK xmopomnactoB wu
mutoxouapuit. [Inmasmunel. Poms JIHK kak HOCHTENS HacneaCTBEHHOW WH(DOpMAIIU B KIETKE.
CtpykTypa pubonykiaenHoBbix kuciorT. Tumnbl PHK: snmepnas, pubocomHas, TpaHCIOpTHAas,
matpuyHas PHK. Mukpo-PHK. Mansie wuntepdepupytomme PHK. PHK-renomsr.
B3aumoneiictBue 0OeNKOB W HYKJICHMHOBBIX KHUCIOT. MeTonbl HW3Y4YEHHUS CTPYKTYpHI
HyKJ1euHOBBIX KucnoT. KionupoBanue /JIHK. banky naHHbIX reHoB. I'eéHHas HMH)KeHepus.
[TonsiTHe 0 TeHOMUKE.

Omuro- m mnonucaxapuabl. Kpaxman M INIMKOreH, LEUII0JIO3a W TE€MULEIUIIONIO3bI.
['erepononucaxapuabl, TNTMKO3aMUHOTJIMKAaHbL. [ IMKOMPOTENHBI U MPOTEOTIIMKAHBI.

OO0OMeH BelIecTB M JHEPrUH B KUBBIX CHCTEMAaxX
Comnpsbxenne OMOXUMHYECKUX peaknuid. Katabomnueckne M aHaOOJIMUYECKHE MPOIIECCHI.
Metabonnueckue 1enu, CeTH U UUKIbL. EMUHCTBO MPUHIMIIOB OMOXUMHUYECKOM OpraHu3aly BO
BCEX XKMBBIX cucTemax. [ToHarue o ¢pepMeHTax Kak o Oenkax, 00JalalonMX KaTaTUTHYECKIMH



(GyHKUMAMU. DHEprus akTUBAaUUU (EpPMEHTATUBHBIX peakuuil. OOpa3oBaHUE MPOMEKYTOUHOIO
KoMIuiekca «pepmeHT-cyocTpary. [lonarue o0 akTuBHOM 1ieHTpe dpepmeHTa. OCHOBBI KHHETHKU
¢depmenTatuBHOro Kartanusa. OOpaTUMOCTb JeWCTBUS (epMEHTOB. YpaBHeHHEe Muxasnuca-
Menten. Koncranta Muxasnuca U nmpueMsl ee pacuera. ENWHUIBI aKTUBHOCTU (PEPMEHTOB.
Kodakropsl B (gepMeHTaTUBHOM Karanu3e. 3HAYCHHE METAJUIOB i JeHCTBUS (DEepMEHTOB.
[Ipoctetnyeckue rpynmnsl U KOpepMeHTb. BuTaMHHBI Kak NpEAIIECTBEHHUKHA KO(EPMEHTOB.
Bnusiaue Qusnueckux M XUMHYECKHUX (PAaKTOPOB Ha aKTUBHOCTb (epMeHTOB. J[leiicTBue
TEeMIeparypbl ¥ KOHIEHTpPAllMM BOAOPOAHBIX HOHOB. OOpatuMoe U  HeoOpaTHMOE,
KOHKYPEHTHOE U HEKOHKYpEeHTHOe HHruOupoBaHue ¢epMeHToB. KoomnepaTMBHOCTb B
dbepmeHTaTUBHOM Katanuse. JIokanuzamus ¢pepmeHToB B KieTke. CrenuduaHocTs GepMEHTOB.

Knaccudukanus u  HoMeHknarypa ¢epmeHToB. OKCHAOPEIYKTa3bl, BaKHEHIINE
npezncraButenu. Tpancdepassl, BaKHeHIINe npeacTaBuTenad. ['Maposaspl, pacnpocTpaHeHue B
IpUpoJe, BaKHEHUIIMe mpeAcTaBuTend. JInasel, BaxkHeumme IpencraButenu. IM3omepassl,
BAOKHEUINME IIPEACTaBUTENHN. JIuraspl, BaxKHEUILNME IPEACTaBUTENH.

Perynsamus aktuBHOCTH M cuHTEe3a (GepMeHTOB. Aimmoctepuueckue depmMeHThl. Teopus
WHIYIIUPOBAHHOTO cHTe3a GepmeHToB JXKakoba 1 Mono. MuokecTBeHHBIE (hOpMBI (PEPMEHTOB,
nzopepmeHTsl. MynbTudepmenTHsie cucteMsl. IlupyBaraeruaporenasa. MIMMoOuIM30BaHHbIE
dbepmenTsl. cnonp3oBanue GepMEeHTOB B OMOTEXHOJIOTHHA U MEeTUIIMHE. PUO0O3UMBL.

OcHoBHbIe TIOHATUSA OnodHepreTuku. AT® — yHUBEpCadbHBIM NMEPEHOCUUK DHEPTUU B
OMOJIOTHYECKUX cHCTeMax. MaKpoIpruiyeckue COeAMHEHUs (HYKJIeo3ua Iu- u Tpudocdarsl,
nupodochar u  momudochar, ryaHuguHPOCHATHI,  AMUITHOIPHUPHI). DHEPreTHUECKOE
COTIPSIKEHHUE.

TepMuHanbHOE  OKHCIIEHHE. MexaHu3Mbl  aKTHBalMM  Kuciopoaa. Okcuaasbl.
KohepMeHTB OKHCINTEIbHO-BOCCTAHOBUTENbHBIX peakimit (HAJI/HAJIH, HAJI® /HAJIPH,
OMH/®MH-H,, ®AJI/DPAJI-H;). DnexrpontpanchepasHble peakiuu. YOUXUHOH, KeJIe30-
CepHble OENKM U IUTOXPOMBI Kak KOMIIOHEHTHI JbIXaTeapHOW 1enu. Jlokamuszanus
OKHCIIUTEIBHBIX IPOLIECCOB B IYKAPUOTHUECKONW M IMPOKAPUOTHYECKON KileTke. MUTOXOHApHH
Kak OuodHepreTMueckue MammHbl. Jlokanuzanus 3ieKTpoH-TpaHchepa3 B OnomemOpaHax.
CrpykTypa IbIXaTelIbHOM LIEMU IepeHoca JJIEKTpOHA. AKTHUBHBIE (OPMBI KHCIOpOJa, HUX
oOpa3oBanue U  oOe3BpexuBaHue. LUKIMYeCKWi  BEKTOPHBI  MEPEHOC  IPOTOHA.
XUMHOOCMOTHYECKAsE TEOPHsS COMpsoKeHHsl okucieHuss u (ochopummmpoBanus, ApH u ero
3Ha4eHUe.  ODJIEKTPOXMMHUYECKOE  CONpsHKEeHMEe B MeMOpaHax M OKHUCIMTENIbHOE
dbochopunupoBanue, cuHTe3 AT®. OOMHOCTH NPUHIMIIOB TNPEOOPA3OBAaHUS DHEPTHU B
MeMOpaHax MUTOXOHJPUH, XJIOpOIIacToB U xpomatopopoB. AT®-a3sl ux cTpoeHue U QyHKIHSL.
JlpIxarenbHble eN MUKPOCOM W OKHCIUTENbHAsl JECTPYKLUS KCEHOOMOTHUKOB. TpaHCHIOPTHbIE
AT®a3pl M HOHHBIC KaHaATbl W WX pOJb B (UIMOJIOTHM KIETKH. 3JHaueHune AT s
MEXaHOXMMHYECKHX Mpo1eccoB B Ononoruu. CokpaTUTENbHbIE OCIKH.

®doToCHHTE3 KaK OCHOBHOW MCTOYHUK OPTAaHMYECKUX BEIIECTB Ha 3emute. XIIopopriiel 1
Jpyrue NUrMeHTsl porocuHTe3a. CTpOEHUE U COCTaB XJIOpOIIacToB. POTOIN3 BOJIBI U CBETOBBIE
peakiuu npu potocuHTeze.CTpyKTypa (POTOCHHTETHYECKOTO anapara: peaklMOHHbIE IEHTPBI U
anteHHbl. ['enepamus AT® u HAJID-H B npoueccax dorocuHTe3a. TeMHOBBIE peakiuul Mpu
¢dorocuntese. Lukn KanpBuna. XemMocuHTe3.

depMeHTaTHBHBIE MTpeBpalleHus yrieBoaoB. Pochopubie 3¢dupsl caxapoB. DepMeHTHI,
KaTaJu3uPYIONIME B3aUMOIPEBpAIIEHUsT caxapoB U oOpazoBanue QochopHbIX IPUPOB.
@depMeHThI, THApOIM3YIoUIMe osurocaxapuiasl. Hykneosupmudocdarcaxapa u ux posib B
OMOCHHTE3e  OJMIOCaxapuaoB M  IoJucaxapuioB. I nmkosunrpaHcdepassl.  AMuiassl:



pactpoCTpaHeHHE B IPUPOJE, XapaKTepUCTUKA OTACIBbHBIX aMHJIa3, 3HA4eHHe IS
o6unorexHoioruu. GepMEeHTAaTUBHOE paclleIUICHUEe IeJITI0I03bl, 3HAaUeHHEe AJIi OMOTEXHOJIOTHH.
I'mukonu3 u riuMkoreHonus. B3anMocBsa3b IMKoONM3a, OPOKEHUST U JbIXaHUS. DHEpreTuyecKast
3¢ (HEeKTUBHOCTh 3TUX MPOILECCOB. MeXaHW3M OKHCICHUS MHUPOBHHOTPATHOM KHCIOTHI. L{mki
JTUKapOOHOBBIX U TPUKAPOOHOBBIX KHCIOT. [lenTo30hocdarHpiii myTh. [ THOKCUIATHBINA ITUKI.
JIunnonmus. depMEHTATUBHBIM TUAPOIU3 KUPOB. JIumasel, pacnpocTpaHEeHUE B IPUPOLAE U
xapakTepucTtuka. Jlumokcurenassl. OKHCIUTEIBHBIN pacnaj KUPHBIX KUCIOT. berta-, anbda- u
OMera-OKHCIIeHUE KUPHBIX KUCIOT. KosH3uM A u ero ponb B mpoleccax OOMEHa >KMPHBIX
KHUCJIOT. brocuHTe3 KUpHBIX KUCHOT. CHUHTa3a >KUPHBIX KHUCIOT. BHOCHMHTE3 TpUTrIMLEpPUAOB.
buocunHTes xonecrepuna. buocuHTE3 N30MPEHONIOB, TEPIIEHOUIOB U KAPOTUHOMIOB.

AccuMuisUs MOJEKYJISIpHOro a30oTa M HUTpaToB. HuTporenasa, HUTparpeaykrasa U
HUTpUTpeayKTa3a. CHUHTE3 aMUHOKHCIIOT Y PACTUTENBHBIX OPraHU3MOB U MHUKpOOOB. Peaxin
OpSIMOIO0  AMUHHUPOBAHMSI KETOKUCIOT U IE€pEaMMHHMpPOBAHUS B CHHTE3€ aMHHOKMCIIOT.
AmunHoTpancgepaszbl. OpHUTHHOBBIA HUKI. CTPyKTypa U MEXaHU3M JIEHCTBHS TpaHCAMUHA3 U
OTIIENbHBIX (DEPMEHTOB LMKJIa MOYEBHHOOOpa3oBaHUS. BHOCHHTE3 MypHHOBBIX HYKJIEOTH/IOB.
buocrHTE3 NTUPUMUINHOBBIX HYKJIEOTHOB.

[lentuaruaponassl, oOmas  XapakTepUCTHKA,  OTHCNIbHbIE  NPEICTaBUTEIN U
pacnpocTpaHeHue B mpupojae. Mcmonb3oBaHue ~— MPOTEONUTHYECKHX  (EPMEHTOB B
OMOTEXHOJIOTHH.

Hyxknea3sl. O0miast XxapakTepUCTHKA U UCTIOIb30BaHUE B OMOTEXHOJIOTHH.

XpaHeHue U peajn3alnus reHeTHYecKoil HHGopManuu

Ponp HykenHOBBIX KuCTOT B OuocuHTe3e OenkoB. Pemnmukanus JIHK: 6uocuntes JJHK,
JHHK-nonmumepaspl.  Ilpomecc  tpanckpunumu:  Ouocunte3 PHK, PHK-nmomumepasbr.
Komupyromme n vekogupyromme PHK B 6mocunrese 6enka. Mndopmanuonnas PHK (MPHK)
Kak nmocpeaHuk B nepenave uudopmarmu ot JJTHK k pubocome. MackupoBannas ¢popma MPHK:
nHpopmocomsl. [Toctrpanckpunmumonnsiii mpoueccuar MPHK. O6partnas Tpanckpumims.

buocunrte3 Oenka. AkTuBHpoBaHHE amMHHOKHCIOT. TpancmoptHeie PHK u ux pons B
nporecce OuocuHte3a Oenka. ['eHernueckuii koa. Pubocomer: crpykrypa u ¢yakiuu. [Ipomece
TPAHCISAIUU: WHULMAIUS TPAHCISALWU, JJIOHTanus W TepMmuHanus. [lomucomsbl. Perymsius
cuHTe3a Oenka. [locTTpaHCHSIIMOHHBIE U3MEHEHHS B MOJIEKYJe Oelka, MPOoLecCHHT. TpaHcmopT
0enKoB, MX BCTpaMBaHHE B MEMOpaHbBI; NMPOHUIAEMOCTh OHOMEMOpaH A OHOIOIUMEPOB.
Knonupoanue JIHK. IlonmumepasHble I1ENHBbIE PEAKIUHA HYKIECHHOBBIX KHCIOT U HUX
IPUMEHEHHE B OMOJOTHUN U OMOTEXHOJIOTHH.

Peryasiuusi npoueccoB o0MeHa BellecTB

[TpuHIMOBL perynsauuu MeTaboJIMYeCKUX IPOLECCOB. Perynsnus 3KCIpeccud TI'eHOB.
[MoctTpancnaunonHass KoBajeHTHass Moaupukanus OenkoB. IlporemHkuHa3zel. Perymsmus
aKTUBHOCTH (pepMEHTOB cyOCTpaTOM, MPOIYKTOM U MeTabonutamu. KoBaneHTHas MOIUpUKAIHS
6enkoB-hepmMeHTOB MOJNEKYIIPHBIE OCHOBBI TOMEOCTAa3a KICTKH.

I'opmonsl.  Kiaccudukanus ropmoHoB. Pementopel  ropmoHoB. ['opMOHBI ¢
TpaHCMEMOpAaHHBIM MEXaHU3MOM JieiicTBUs. MemOpaHHbIE peLenTopsl M BTOPUYHBIC
HOCPEIHUKU. ANeHunaTuukiaza u  Qochoaudcrepaza. lluknuueckue HyKIEOTHIBI Kak
BTOpUYHBIA MecceHkep. G-Oenku. PernenTop3aBucruMblie MOHHBIE KaHaibl. [IpocTariaHauHBbI.
CTuMyssTOpBl POCTa PACTEHUN U MUKPOOPTraHU3MOB; FepOMIIM/Ibl; AHTUOMOTUKH; (PUTOHIIUJIBI U
UX PETyJIATOpHas poJib. Penenmus cBeTa >KUBBIMH CHCTEMaMH. ATMONTO3, MOJEKYJSIPHBIE
MEXAHHU3MBI alloNTO3a.



OueHka ypoBHS 3HAHM I
MaxkcumansHoe KoaudecTBo 6amaos — 100.
MuHUMaIbHOE KOJUYECTBO OAJUIOB JUIS JOMYCKa K IMOCIEAYIOIIEMY BCTYHMUTEILHOMY
’K3aMeHy — o1.
CooTBeTcTBHE CTOOAUIBHOW IMKAIbl MATHOAIBHONW CHCTEME MPHUBEICHO B TaOIHIE

HUKE!
No bamel o
. /;1 CTOOATTHHOM OueHku 1o naTHOAIBHON CUCTEME
LIKaJIe

5 / oTnu4yHO — HaIM4HMe TIIyOOKUX HCUYEPIBIBAIONINX 3HAHUN BCETO
MMporpaMMHOro Marcpuajid, MOHUMAHHUC CYHIHOCTU U B3aMMOCBA3U
1 86-100 paccMaTpuBaeMbIX MPOIIECCOB u SIBJICHUU. Jlornuecku
MOCJICAOBATCIILHBIC, IMOJIHBIC, TMTPABUJIBHBIC 1 KOHKPCTHBIC OTBCTHI HA
BCE OCHOBHBIE BOMPOCHL. IlpaBUibHBIE W KOHKPETHBIE OTBETHl Ha
JOIMOJIHUTCIIBHBIC BOITPOCHI.

4 / XOpoIIo — HAJIWYME TBEPABIX U JOCTATOYHO IOJIHBIX 3HAHUU B
2 69-85 o0beMe MPOrpaMMbl BCTYIMUTEIbHBIX UCIBITAHUA; YETKOE M3JIOKCHUE
MaTrepuaa, JOIYCKalTCA OTACIIbHBIC JIOTHYECKUE U CTHIIMCTUYECKUE
IOTPEIIHOCTH IIPH OTBETE

3 / yIOBIETBOPUTENBHO — HAJMYKE TBEPABIX 3HAHUI MPOrPaMMHOIO
MaTepuasa, IMOHMMaHUE CYIIHOCTH PACcCMaTPUBAEMBIX IIPOLIECCOB U
3 51-68 sBineHui. llocnenoBaTtenbHble UM IPaBUIIBHBIE, HO HEAOCTATOYHO
pa3BEpHYTHIE OTBETHI HA OCHOBHBIE BONPOCHL. IIpaBUIIbHBIE OTBETHI €
HEOOJIBIIIMMU HETOUYHOCTSIMHU Ha JOIOJIHUTEIbHbIE BOIPOCHI

2 / HeynOBJIETBOPUTEIHLHO — OTBETHI HE CBSI3aHBl C BOIPOCAMH,
HalIU4ue TpyObIX OIMMOOK B OTBETE, HENOHHWMAaHUE CYIIHOCTH
4 0-50 U3JIaraeéMoro BOIPOCa, HEYMEHHUE NMPUMEHSATh 3HAHMS Ha MPaKTHKE,
HEYBEpPEHHOCTb M HETOYHOCTh OTBETOB Ha JOIMOJIHUTENbHBIE U
HABOJISIIIIE BOTPOCHI
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ITPOI'PAMMA
BCTYINUTEJBHOTI'O UCIIBITAHUSA IO CHIEIIUAJIBHOMN JUCHUILINHE
JJIA HOCTYHAIOIOIIUX HA OBYYEHHUE 11O ITPOI'PAMMAM IHOAI'OTOBKH
HAYYHBIX 1 HAYYHO-IIEJAT'OT'HYECKHUX KA/IPOB B ACIIMPAHTYPE

HAYYHAS CIHIEIUMAJIBHOCTD 1.5.6 BUOTEXHOJIOI' US1

Hcropusi pa3BuTHA OHOTEXHOJOTHH H OCHOBHbIE €€ ACTeKThI

[TonmuauCIUIUIIMHAPHOCT, ~ COBPEMEHHBIX ~ OMOTEXHONOTHWH. buOTexHoNmorus  Kak
HAIpaBlIEHUE HAyYHO-TEXHUYECKOrO TMpOorpecca, OMUpAroIIeecs Ha MEKIUCIUIUTMHAPHBIC
3HaHMUS — OWojoruyeckue (reHeThka, Ouoxumus, OModu3uka, MUKPOOUOIIOTHS, BUPYCOJOTHSI,
¢buznonorus KJIETOK PacTeHHM W KUBOTHBIX M JAp.), XMMHUECKHE (XUMHUYECKas TEXHOJIOTHS,
busnueckass (Omodusznueckas) XHUMHS, OpraHUYECKas XUMHUsA, OHOOpPraHWUYECKas XUMUS,
KOMIIBIOTEpHAsI 1 KOMOMHATOPHAs! XUMUSA U Jp.), TEXHHUUECKHEe (IIPOLECCHl U anmnapaThl, CUCTEMbI
KOHTPOJISI U YIPAaBIIEHUS, aBTOMAaTU3UPOBAHHbBIE KOMITJIEKCHI, MOJICIMPOBAHUE U ONTUMHU3ALUS
nporeccoB u Ap.). [loHsTHE OMOTEXHONOTMHM KaK TEXHOJOTHYECKOTO MpHeMa IMOJIydeHUs
MOJIU(PHUIMPOBAHHBIX OMOOOBEKTOB C IENBIO MPUAAHUS UM HOBBIX CBONCTB M/WJIM CIIOCOOHOCTH
MIPOU3BOUTH HOBBIE BelecTBa. OCHOBHBIE 00JIACTH MPUMEHEHHSI COBPEMEHHOM OMOTEXHOIOTUN
¥ OCHOBHBIE €€ aCHeKThl (OMOIOTUYECKUE, XUMUYECKUE, TEXHOIornueckue). Hayuynsie OCHOBBI
WH)XEHEPHOTO 0(popMIICHUST OMOTEXHOJIOTHH.

Buosioruyeckne acnekTbl 0MOTEXHOJIOTHHU

O6mrast 6MoI0THS, MUKPOOHOJIOTHS ¥ (PU3HOJIOTHS KIETOK.

Onpenenenue >KU3HU W CBOKMCTBA >KMBOIO. YPOBHU OpraHU3alldyd >KHUBOW MAaTEpHH.
Knerka kak OCHOBa HAcCNEIACTBEHHOCTHM U BocmpousBeneHus. CTpoeHue sijpa U €ro poyib B
HACJICICTBEHHOCTH. ~ XUMHUYECKHH COCTaB KIETKH (HYKJICUHOBBIC KHCIIOTBI, OCIKH,
MOJINCAXAPUBL, JIUTIAIBI, HYKJICOTIPOTEU I, TJIMKOIPOTEU/IBI, JIUTIONPOTEU/IbI,
NENTHAOTITUKAHBI, ondochaTel, MUHEPATHHBIE KOMIIOHEHTHI M BOJIQ).

Crpoenue u GyHKIUHM KIETKH (pa3inuuus KJIETOK MPOKAPUOT W 3ykapuoT). CtpoeHue
KJICTOYHOU CTEHKH OakTepuil. JKM3HEHHBIN UK KJIETOK M TUITBI KJIETOYHOTO JeJCHUsS (aMHUTO3,
MHUTO3, M€103). 3aKOHBI MEHIeNsI U UX MHTEPHIpEeTalusi ¢ TOUYKA 3PEHHUS XPOMOCOMHOW TEOPUU
HacyiecTBeHHOCTU. HacneacTBeHHOCTh M M3MEHUUBOCTh. DOPMBI H3MEHYUBOCTH.

®opmbl 0TOOpA, TUIIBI BUAO0OPA30BaHUS, OCHOBHBIE ITYTH 3BOJIOLIUH.

Mounekynsipable ocHOBbI opranuzanuu xpoMmocoMbl. @ynkuuu JIHK, rucronos, PHK B
KJeTouHoM MeTabonm3me. CrieruieHne u KpoccuHroBep. PekoMmOuHarms y 6akreprodaros.

[TonoxxeHre MUKPOOPTaHU3MOB CpeIu IPYrux opranm3mMoB. CampouThl, Mapa3uTHI,
natoreHHsie popmsl, apxedakrepun. Bonopocnu, nmpocreiime. ['pulsl. Bupycsr.

MexaHu3M MOCTYIJICHUS B KJIETKH 3YKapHOTOB U MPOKAPHUOTOB 3K30T€HHBIX BEIIECTB.
Ouznonorusd NUTaHUS. OJNEMEHThl MUTaHUS, WX 3HAYEHWEe JUId Tpolecca OHOCHHTE3a.



Pa3zHooOpa3ue TUIOB MUTaHUS MUKPOOPraHW3MOB. Pa3zHOOOpa3ne NCTOYHMKOB Yyriepona, a3oTa,
(docopa, cepbl U APYTrUX NIEMEHTOB, HCIIOJIb3YEMbIX MUKPOOPTaHU3MaMH.

B3aumopneiicTBie KIETOK M Cpelpl, BIMSAHHE BHEIIHUX (U3MYECKHUX U (UUKO-
XUMHUYECKHX (PaKTOPOB Ha pOCT U OMOCUHTE3 Yy MUKPOOPraHU3MOB. CIIoCOObI KyJIbTUBUPOBAHUS
MHUKPOOPTaHU3MOB (IIEPUOINUECKOE, HEMPEPHIBHOE, UMMOOMIIN3ALUS KIETOK U (DEPMEHTOB).

AmnaspoOHoe npixanue. bposkenume. AspoOHoe npixanue. PasHooOpaszue cyOcTparos,
OKHCIISIEMBIX MUKPOOPraHU3MaMHy (IIPUPOAHbIE OMOMIOIMMEDPHI, YTIEBOAOPOAbI, KCEHOOMOTUKH U
ap.). buocunTernueckue nponeccel. CUHTE3 JTUMKUIO0B, MOIMCAXAPUA0B U APYIHMX KOMIIOHEHTOB
kinerku. Ilpaktuyeckoe 3HaueHwe »dTux nponeccoB. OOpa3oBaHHE MHUKpPOOPraHU3MaMu
OMOJIOTHYECKH aKTHBHBIX BEIIECTB: (PEpMEHTOB, AHTHMOMOTUKOB, BUTAMHMHOB, TOKCHHOB.
[lepBuunble 1 BTopuuHbIe MeTa0OIUTHL. VX poib B mpupose. [IpakTuyeckoe HCroib30BaHHE.

Cenekuus, TeHETHYECKHME OCHOBBI cenekuuu. l[loHsATHE O TeHoTrune U (EHOTHIIE.
HacneactBeHHOCTh, M3MEHUMBOCTH, OTOOp MHUKpOOpraHu3moB. PexomOunamms. [lonstue o
TEHETUKE TMONYyJISAUUMHA M MOMYJISALUOHHONM W3MEHUMBOCTH. Metoapl cenekiuu. Cenexuus
MHUKpOOpraHmu3MoB.  buocepa u  pacnpocTpaHeHME  MHUKPOOPIaHHM3MOB.  YuacTHe
MHUKPOOPTraHU3MOB B KPYTOBOPOTAaxX YIJIEpOJa, a30Ta, KUCIOPOJa, CEPBI.

MouJiekyasipHasi 0M0JIOTMSI U TEHETHKA KJIETOK

[ToHsiTHE TeHa B «KJIACCMYECKOW» M MOJIEKYJISIPHON T'eHEeTHKe, ero 3Bomtouus. [Ipupona
reHeTuyeckoro marepuana. (OcoOEHHOCTH CTPOEHHS T'€HEeTHMYECKOTO MaTrepuaia IMpo- HU
sykapuot. Tpanckpunuus JIHK, ee komnonentsl. PHK-nonumepasa u npomorop. Tpancnauus,
ee otambl, QyHKIHS pudbocoMm. ['eHeTmdueckmii kox U ero cmoiictBa. Perumkamus JIHK u ee
TeHETUYECKUH KOHTpOJb. PexoMmOMHanus, ee Tumel U moxenu. Mexanusmsl penaparuu JTHK.
B3anMocBs3b poIIeCcCOB PEITUKAIINH, PEKOMOMHAIIMY U peraparim.

Mytarmonnsiii mporece. Knaccudukamuss myranuidi. ClIOHTaHHBIM U WHIYIIMPOBAHHBIN
mytarene3.  Kmaccudukanmst  MyrareHoB.  MOJEKyIspHBIA ~ MEXaHM3M  MyTarcHesa.
BHexpoMocoMHBIE TeHeTH4ecKue 3IeMeHThl. [lma3smunapl, uX CcTpoeHue U KiacCUpUKaLuA.
Mexanu3m KoHbIoTauu. baktepuodaru, ux CTpykTypa v )KU3HEHHBIA ITHKIT.

DneMEHTHl TeHETUYECKOro aHanu3a. I'eHeTndeckoe kapTupoBaHue. OPU3NUECKUN aHATIN3
CTPYKTYpHI I'eHa. PecTpuKkIMOHHBIN aHanu3. MeTonbl cekBeHupoBaHus. Peryisnus skcnpeccuu
reHoB. [Ipomotop, omeparop u perynstopHble Oenaku. [103UTHBHBIN M HEraTUBHBIH KOHTPOJIb
DKCIIPECCUU T'E€HOB.

OcCHOBBI TeHHOH UHKEHepUuH
depMeHThI pecTPUKIUN U MoauduKauy. Beienenue u KIOHUpOBaHHE TeHOB. BekTopbl
JUIS MOJICKYJISIPHOTO KJIOHMpOBaHMs. [IpuHIMIBI KOHCTpyHpoBaHus pekoMOunHaHTHBIX JIHK u
UX BBEJICHUS B PEIIUITMEHTHBIE KJIETKH.

XumMnyeckue acreKThl OHOTEXHOJIOTHHI

buooprannueckas xwmust u  Ouoxumus. OCHOBHBIE OOBEKTHI  HCCIEHOBAHHUS
OmoopraHM4eckoil XWUMUU. METONbl UCCIEIOBAHMS: XUMHUYECKHe, (QU3ndecKkue, (HU3MKo-
XAMHYECKHE, OMOXUMHYECKHUE.

benku. AMUHOKHUCIIOTBI, KAK MOHOMEPHBIE CTPYKTYPHBIE €IUHUIIBI OCTKOB ¥ MEMTU/IOB.
YpoBHu  cTpykTypsl ~ OenkoB.  IlepBuuHas  cTpyKTypa: METOJbl  OIpefAeNeHus
MOCJIEI0BAaTEIbHOCTH aMMHOKUCIIOT, CEKBEHATOphl. BTopuuHasi cTpykTypa OenkoB: anbda- u
OeTta- CTpYKTyphl. TperwdHas W dYeTBepTUUHaAs (CyObeAMHWYHAs) CTPYKTyphl OenkoB. Poib
BOJIOPOJIHBIX, MOHHBIX, AUCYIbMUIHBIX CBs3eH, THAPOPOOHBIX B3amMoaercTBuil. JleHaryparus
(oOpatumasi, HeoOpaTuMasi) OEIKOB.



Hyxkneunoseie kucnotel. JJHK u PHK. JIBoitnas cnupans [JHK. KommnemeHntapHocTh
OCHOBaHUN. MeTonbl ompeeNeHns HYKJICOTUIHOM MOCIEA0BATEIbHOCTH B HYKJIEHMHOBBIX
KHCIIOTaX. PecTpukuus, pecTpukraspl. bDHOCHHTE3 HYKIEHMHOBBIX KHUCIOT. DepMEHTHI
6uocunresa. [TonsTHe 0 TpaHCKpHUILIMHU, OOpaTHAs TPAaHCKPUIITA3a.

VYraeBoasl. Monocaxapuabl. Ctpoenne u crepeoxumus. [leHToss! (pubo3a, apabuHo3a,
KCMJIO3a), TeKCO3bl (TJIIOKO3a, MaHHO3a, rajakro3a). MoHocaxapuabl KakK CTPYKTypHBIE
MOHOMEpPHbIE EIMHUIIBI OJUTo- M mnonucaxapuaoB. CTPYKTYpHBIM aHamu3 OJUro- U
nonucaxapugoB. DYHKIUM OJMro- W Tmojucaxapuaos. Llemmiono3a, Kpaxmal, TJIMKOTEH,
XUTO3aH, TMEKTHH. YTJIEBOJACOAEpXKAlllhie CMEUIaHHble OHOMONIUMEPHl: TJIMKONPOTEUHBI,
NEeNTHAOTTUKAHbl. BHOKOMIO3UTHI Ha OCHOBE MPUPOAHBIX MOJMCAXAPUAOB M MEPCIEKTUBBI MX
UCTIOJIb30BaHUS

Jlummael.  Knaccudukanms — aunuaoB.  HedtpanbHble  nununabl,  Gochonumuabl.
CTpyKTypHBIE KOMIIOHEHTHI JUNUA0B. Jlunonporeunsl. [loHaTHe 0 CTpoeHUH OMOIOTHYECKUX
meMmOpas. Jlunocombl. HuzkoMmomnekyssipHble OMOPErynsaTopbl - KO(QEpMEHTHl M BHUTAMUHBI:
HAJZl, HAJI®, O®MH, ®DAJl, tuamunnupodocdar, mumnoeBas kuciora, ATD, OuotwH,
acKopOMHOBasi KHCIOTa, (QojueBas KHUCIOTa, MaHTOTEHAT Kajblus, KoOalaMuHbL. buoreHHbIe
aMUHBIL: allETUIIXOJIMH, CEPOTOHUH U JIp.

AHTHOMOTUKH, KaK HPUPOJHBbIE AHTUMETA0ONIUTHI. [leHUIUIINHBL, 1edaToCHOpPUHBL,
TETPALUKINHBI, aMUHOTJIMKO3UIbI, MPOTHUBOOIYXO0JIeBble aHTHOMOTUKH. [lomycuHTeTHUeckue
aHTHOMOTUKU. DepMeHThl, U UX OHoxuMuyeckas posb. Kiaccupukanus ¥ HOMEHKIATYpA.
AxTuBHBIE TIeHTpBl (QepmenToB. CybOcTparHas crnenupudnoctb. DakTopsl, oOecreunBaronIie
(depMeHTaTUBHBIA KaTanu3. Poip MeTauioB B (pyHKIMOHUpOBAaHUH (hepMeHTOB. MHruOUTOpHI.
Obparumass 1 HeoOpaTumas aeHaTypauus ¢pepMeHToB. CriocoObl UMMOOUIH3aMsS (HEPMEHTOB
Ha Pa3IMYHBIX HOCUTEISX.

OcHOBHbIE TTYTH ACCUMUJISIIUU CyOCTpaToOB: OENKOB, )KMPOB, YIJIEBOJOB, aMHUHOKHCIIOT,
YIJI€BOIOPOAOB, CHUPTOB, OPraHUYECKUX KHUCIOT, MUHEpPAIbHBIX KOMIIOHEHTOB. [NuKonu3 u
opoxenue. Iluknm Kpebca, perymsamuss akTHBHOCTH (EPMEHTHBIX CHCTEM B  IIHKIIE.
I'ekco3omonodochaTHbIf TyTh MpEBpaIllEHUsT YrIeBOAOB. DJHeprerudeckas 3(h(eKTHBHOCTH
rukia Kpebca u rmukonumsa. Lens nepeHoca 3MeKTpPOHOB, OKUCIUTENbHOE GochopuinpoBanue B
npixarenpHOM nenu. buocunTes dyepe3 aunetun-KoA. ®dynxkuumun HAJIH+ u HAJI(®)H+ B
peakusx cuHTe3a. buocuHTe3 OENKOB, pOJb HYKICHHOBBIX KHUCIOT. PHOOCOMHBIN ImyTh
o6uocunte3a. [lpuHnunel OuosHepretuku. IlyTm M MexaHu3Mbl IpeoOpa3OBaHUs SHEPIHHU B
KUBBIX cHucTemax. O6pazoBanne AT® u apyrux MaKpOIPTHUECKUX COCAMHEHHH B KIICTKaX.
Ponrs AT® wu TpancMeMOpaHHOW pAa3HOCTH OAJIEKTPOXUMHUUYECKHX moreHnuanoB (TOII) B
TpanchopMaluu W 3amacaHuyd HSHEPTUM B KieTke. MemOpaHHas OMOHEpPreTHKA: HOHHBIC
HACOCHI, NepBUYHbIE U BTOpHuYHbIe reHepatopbl TOII. Ilonarue 06 >HepreTHuecKoM 3apsie U
HHEPreTUIECKOi 3(h(HhEeKTUBHOCTH poCTa.

OCHOBHBIE TUTIBI CONPSDKEHUS KaTa0OJIMYECKUX M aHAOOIMYECKUX TPOIecCCOB. AIpoOHOE
nbixanue. JlpixarenbHas nenb. OCHOBHBIE BHJBI AKIETITOPOB AJIEKTPOHOB. THIBI OposkeHUS.
Cucremsl cyOctpatHoro (GochopunrpoBaHus. BHOCHHTETHYECKHE TMPOIECCHI B  KIETKE.
buocunTe3 6uononumepoB: 6ETKOB, HYKJIEHMHOBBIX KUCIOT U MoiucaxapuioB. OCHOBHbBIE 3Talbl
MPOLIECCOB, MX OpraHM3alMs B KJIETKax 2y- U MPOKapuoT. buocuHTe3 nunuaos, OuoreHes
o6uomemOpaH. buocunTte3 caxapoB, L-aMHHOKHCIIOT, HYKJICOTHIOB, BUTAMHUHOB (KO(EPMEHTOB).
Bropuunsie MeTabomuThl. A30ThUKCAITHS.

®otocunTe3. OCHOBHBIC THUIBI MPOLECCOB, TOHOPHI AJIEKTPOHOB. becxiopoduibHbIN
¢orocunte3. dotopeuentop. Perymsanus merabonusma. OmnpeneneHue, YpOBHU PETYJISIHH.



Perynmsaums permmkammu JIHK m OmocunTe3a OGenkoB. Perymsius Tpanckpuniuu. Perymsius
Tpancnsauuu. [loctrpancnsaunonHas Moaudukanus. Perynasinus akTUBHOCTH (EPMEHTOB MyTEM
o0patuMoOil KOB&JIEHTHOH Moaudukanuu. Perynsmuss akTHUBHOCTH MyTE€M HEKOBAJIEHTHOIO
B3auMmojeiictBus ¢ 3ddekropamu. Perymauus kierounoro geneHus. BsaumoneiictBue
PETYISTOPHBIX MEXAaHU3MOB IPU YIIPaBIECHUH CKOPOCTHIO POCTa KIIETOK.

Tpancnopt cyOcTpaToB M TPOAYKTOB. MeXaHHU3MbI KIETOYHOH IMPOHHUIIAEMOCTH:
busnueckas auddysus, «obnerdeHHas» aud@y3us, MEPBUYHBIA W BTOPUYHBINA aKTUBHBIN
TpaHcnopT. OpraHuzanus TpaHCHOPTHBIX cHucTeM. CrnocoObl COMpsHKEHHUs TpaHCHopTa C
SHeprue Merabonmsma. Perymsiust TpaHCHIOPTHBIX MporieccoB. Cekperus W IKCKPEIusl.
MemOpanHas peryssiius. Perynsius Ha ypoBHE reHOMa.

TexHoJiornyecKkue acneKTbl OHOTEXHOJIOTHU

Metoapl 6uorexHonorur. OCHOBHBIE OMOOOBEKTH OMOTEXHOJOTMU: MPOMBIIUICHHBIC
MUKPOOPTaHU3MBI, KJIETKU U TKaHH PACTEHUH, )KUBOTHBIX U YEIOBEKa, OMOKATAIU3aTOPHI, B TOM
YHciie pEeKOHCTPYUPOBAHHBIE MPOIYLIEHTHI OMOJIOTMYECKH aKTUBHBIX BEIECTB (CENEKLINs, METOM
pexomOunanTHbIX JTHK, rubpugomnas TexHoaorus).

CrIpbe U1 OMOCHHTE3a U OLIEHKA €r0 OMOJIOTUYECKON IEHHOCTH.

OcHOBHbBIE HCTOYHUKH YIiIepoja, azoTa, ¢ocdopa, MUKpO3IeMEeHTOB. lccinenoBanue
HOBBIX MCTOYHUKOB CBIPhs (BKJIIOYAsi BOMPOCHI €ro MpeIBapUTEILHON 00paboTKM), pa3paboTka
HOBBIX MUTATENBHBIX Cpell, B TOM YHUCIJIE BKJIIOYAIOMIMX OMOCTUMYISATOPHI U JPYTHE JIEMEHTHI
yIpaBICHUS W ONTHUMH3AIMU IPOIECCOB OMOCHMHTE3a. METOahl ONTUMHU3AIMU MUTATEIBHBIX
cpen.

TumoBble  TEXHONOTWYECKHE  MPUEMBI W OCOOCHHOCTH  KYJIbTUBUPOBAHUS
MUKPOOPraHU3MOB, KIETOK M TKAaHEW pacTeHUM, >XUBOTHBIX M 4esoBeka. HemnpepsiBHbIE
IPOLECChl KyIbTUBHpPOBaHUS. Teopus xemocTaTa. ABTOCENIEKIIHS B XEMOCTaTe.

[TonynenpepsiBabIe (fed batch culture) n mepuoauveckre mporeccs KyabTHBUPOBAHMUS.

Kunernyeckoe onucanue nepruoguueckoro KyJIbTUBUPOBAHUS.

VYnenpHBIE CKOPOCTH pOCTa OWOMacchl, OHMOCHHTE3a TMPOAYKTAa W TOTpeOICHUS
cyOCTpaToB.

[Tonsatue o C-mone Ouomaccel. BnmsHue 3aTpar cyOcTpara Ha MOAJEpKAHHE
KHU3HEICATEIIbHOCTH, Ha BEJIMUUHY KaXXYIIET0cs YKOHOMHUYECKOT0 KOA(pHUIIMEHTA.

Mopenu KMHETUKM OMOCHHTE3a MPOAYKTOB METabOIM3Ma B 3aBHCUMOCTH OT YIEIbHOU
CKOPOCTH pOCTa, BO3pacTa KyJlbTypbl, KOHIIEHTPAIIMN CyOCTPaTOB U METabOIMTOB B CpeIE.

[Tpunnuner MacmtabupoBaHusi mporeccoB (pepmentanuu. Kputepun macmtabHOTO
nepexosa.

OcoOEHHOCTH TOJTYyYEHUS HMMMOOWIM30BAHHBIX OHOOOBEKTOB W WX IPUMECHCHHE B
ounorexnonoruu. Juddy3rMoHHBIE OTpaHWYEHHUS TPU WCHOIH30BAHUU HWMMOOWMIN30BAHHBIX
(hEpMEHTOB U KJIETOK.

MeToabl KOHTpOJIA crienu(UYecKuX mapaMeTpoB mporecca pepMeHTaIIH.

TumoBble TEXHONOTHMYECKHE TPUEMBI CTAIUU BBIICTICHUS W OYHUCTKH TPOAYKTOB
OuocuHTe3a.

OnoTtauust KIETOK ¢ OEJIKOBBIX MPOAYKTOB M3  KYJIbTYPaJbHOM  KUIKOCTH.
DKcTparupoBaHue MPOAYKTOB OHMOCHHTE3a U3 OHMOMAacchl MUKPOOPTaHHU3MOB J>KUIKOCTSIMH U
CYNMEPKPUTHUYECKUMH KHUIKOCTAMU. LleHTpoOexxHas SKCTpakius JaOWIbHBIX MPOIYKTOB U3
KYJIbTYPaJTbHOU KUIKOCTH.

Cymika 1abuIpHBIX OHONIPOAYKTOB U )KUBBIX OMOIpEnapaToB.

TectupoBanre OMOTOTUYECKU AKTUBHBIX BEIIECTB MO THUIIOBBIM CXEMaM.



Bormpock! Hage)KHOCTH U O€30MAaCHBIX YCIOBHUI 3KCILTyaTalllu, KOHTPOJs OHOIpoliecca,
OoXpaHbl OKpyxkatomieii cpeabl. COBpEeMEHHbIE MOJAXOIbI K CO3JaHHIO pPECypco- |
PHEpProcOeperaromx OHOTEXHOIOTHA.

O0Js1acTH NpUMEHEeHHUsI COBPeMeHHOi 0MoTexHOJ10rni. PeHOMEeHOJI0rHYecKoe ONUCAHNe
TEXHOJIOTHil. BHOTeXHOI0ruu 1JIs CeJIbCKOX03511iCTBEHHOT 0 IPOM3BOACTBA
(ce1bCKOX039HCTBEHHAS] OUOTEXHOJI0TUs1)

KoHcTpyrnpoBanne TeéHHO- WHKEHEPHO- MOIU(DHUIIMPOBAHHBIX (TPAHCTEHHBIX) PACTEHUHN.
TexHomorun reHHON WHXXeHepun pacteHuid. Co3maHue pacTeHUM, YCTOMYHMBBIX K OOJNE3HAM U
BpenutensiM. [1oBblllIeHHE MPOAYKTUBHOCTH pacTeHui. Co3JaHHe PacTEeHUM C yIy4IIEHHBIMH
NUTATEeNbHBIMU cBOMCTBaMU. [IpoOaemMbl U MepCreKTUBEI.

KagectBo, 6e30macHOCTh U cepTU(UKALUSA TeHMOJU(PUIIMPOBAHHOTO CHIPhSI U MHUIIEBBIX
MPOJYKTOB Ha WX OCHOBe. [I[puMeHeHNe reHHOW MHXKEHEPUU B KUBOTHOBOJCTBE (TpPaHCTEHHBIC
KUBOTHBIE KaK «OMOPEeaKTOPhI» OMOIIOTUYECKH aKTUBHBIX BEIIECTB).

buorexHos0rnu 151 KOPMOBOi 0a3bl ’KUBOTHOBOACTBA

[Ipon3BoacTBO  KOpPMOBOTO  Oeika- Oelka OJHOKIETOYHBIX  MHKPOOPTaHH3MOB.
[IpompIliuieHHBIE  MITaMMBI-IPOAYIEHTH.  ChippeBas 0a3a. buomMacca NPOMBINIIICHHBIX
MHUKPOOPTaHU3MOB KaK CBhIpb€ ISl TOJYyYEHHUS MIHUPOKOM TamMMbl MPOAYKTOB Pa3JIMYHOTO
Ha3HAYCHHUS. Hcnons3oBanne TEXHOJIOTHH YTUIIU3AAN Pa3IMYHBIX OTXOJIOB
(memmrosio30coiepKaIIMe  MaTepHallbl, MOJIOYHAs  CBHIBOPOTKA, OTXOJBl  IHIIEBBIX U
pbIOoTIepepadaThIBAIOIINX POU3BOCTB).

MukpoOHOIOTUYECKOe MIPOU3BOJICTBO (hepMEeHTHBIX MpernaparoB IS
KOPMOIIPOU3BOJACTBA. MUKPOOUOIOTHUECKOE MPOU3BOJICTBO WHANBUAYAIBHBIX L-aMUHOKHCIOT
KOPMOBOTO HazHadeHHs. MUKPOOHMOIOTUYECKOE MTPOU3BOICTBO KOPMOBBIX AHTHOMOTHKOB

MukpoOHOJIOTHYEeCKOe  TPOU3BOACTBO  KOHIIGHTPATOB ~ BHUTAMHHOB  KOPMOBOTO
Ha3HaueHus. [Ipon3BOACTBO BaKIWH JJIsl KMUBOTHOBOJACTBA. [IpoW3BOACTBO MPOOMOTHUKOB IS
’KHBOTHOBO/ICTBA.

IIpou3BoaACTBO MUKPOOHBIX NIPENApPaToB 1Jisl PACTEHUEBOICTBA
buorexHonornn OGakTepuanbHBIX W TPHUOHBIX CPEACTB 3AlIUTHI PACTEHUH OT BPEIHBIX
HACEKOMBIX (MHCEKTHIMGI, (DYHTULUIBI). BUOTEXHOIOTHH aHTUOMOTHUKOB MPOTUB KOPHEBOM
THUJIM M MYYHUCTOH pOChl. buorexHomorum OakTepuanbHbIX yaoOpenuil. IIpomsBoacTBo
CTUMYJISITOPOB POCTA PACTCHHM TOPMOHAIBHOW NpUpObl. [locTkeHUs OMOTEXHOJOTHH B
00J1aCcTH CO31aHUsI CBOOOTHOTO OT BPEIHONW MUKPOMIIOPHI TOCAI0YHOTO MaTepuaa (paccapbl).

buoTexHo0ruM 1J151 MUIEBOIN U JIETKOH MPOMBIIIJIEHHOCTH

MukpoOronornueckoe  MPOM3BOJACTBO  MHIMBHIYAIbHBIX  OPTaHMYECKUX  KUCIOT
(TuMoHHas, s0JOYHAs, acmaparuHoOBas KHUCJIOTHI). MHKpPOOHWOIOTHYECKOE IPOU3BOJICTBO
(depMeHTHBIX TpenapaToB. Mcmonp3oBaHHe (EPMEHTOB MHUKPOOHOTO IPOUCXOXKICHHUS IS
NUINEBOM TNPOMBIIUIEHHOCTH: TPOU3BOJCTBO MHILIEBOTO 3TaHOJA, BHHOMATEpUANIOB, IIHBA,
XJICOOMIEKAPCKUX  IPOXOKEH; MPOU3BOACTBO (EPMEHTHBIX NpenapaToB (PEHHHUHOMOAOOHbIE
IPOTEUHA3BI, TJIIOKOU30MEpasbl, Oera-raylakTo3uAa3bl, 6era-ppykrodypaHo3uaassl);
IPOM3BOJICTBO MPENapaToB, OCHOBAHHOE Ha MepepadoTKe OMOIIOTNYECKOTO CHIPhS, B TOM UYHUCIIE
1 OMoOMacc MPOMBINIJIEHHBIX MUKPOOPTaHU3MOB (TIpermapaThl OMOJIOTMYECKH aKTUBHBIX J00aBOK,
COZIepIKaIINX CMECH aMHHOKHCIIOT, MENTHA0B, BUTAMUHOB I MHKPO3JIEMEHTOB; MUIIEBKYCOBHIC
N00aBKH; KOHIIEHTPAThl M M30JIATHI OCNKOBBIX BEIIECTB); MPOM3BOACTBO IIOJCIACTUTEINCH-
3aMeHuTeNel caxapa (TII0K030-(QPYKTO3HBIE CHPOIBI, acliapTaM); MPONU3BOICTBO KOHCEPBAHTOB



(um3uHa). Mcnonb3oBaHue (QepMEHTOB ISl TEKCTUIBHBIX, KOXKEBEHHBIX TEXHOJIOTUH, MpHU
MIPOU3BOJICTBE CTUPAIBHBIX MOPOIIKOB.

MeaunuHckasi 0MOTEXHOJI0TUSA (OMOTEXHOJIOTHS AJIsl MeAUIMHBI)

Hcnonb3oBaHne  METONOB  UMMOOWIHM3alMd  OMOOOBEKTOB B MEAHIIMHCKUX
OMOTEXHOJOTHSIX M B JUAarHOCTUKE 3aboneBaHuil. TUNBI BAaKIMH W WX KOHCTPYHMPOBAHHE.
KynpTypanbHble W Te€HHO-WHXEHEpHbIE BakIUHBL [IpemapaTsl Ha OCHOBE KHBBIX KYJIBTYP
MHUKPOOPTaHU3MOB (HOPMOGIOPE M MPOOMOTHKH). J[MarHocTHYecKue cpencTBa in vitro s
KIIMHUYECKNX wuccienoBanuid. [IpomsBonctBo mpoOmotukoB. IIpow3BoacTBO  (hepMEeHTOB
MEAMIMHCKOr0 Ha3zHayeHHs. [Ipon3BOICTBO MMMYHOMOAYISITOPOB, MMMYHOCTHUMYJISTOPOB U
UMMYHOJENPECCaHTOB. MUKpPOOHOIOTHYECKOE MPOU3BOJACTBO AHTHOMOTHKOB  pa3IHMYHbIX
KJIACCOB JISI METUITUHBI.

[TonycuHTeTHYECKHE AHTUOMOTUKHA. MUKPOOHOIOTHUECKOE MPOU3BOJCTBO BUTAMUHOB
JUTSL 3[IpaBOOXpaHeHus. TeXHONIOrHMH TPOAYKTOB TpaHCHOPMAIMU OPraHUYECKUX COCIUHCHHIA
depMeHTaMH MHMKpPOOHBIX KJIETOK: COPOMT B MPOU3BOACTBE ACKOPOMHOBOI  KHCIOTHI
THAPOKOPTU30H U TPEBpalleHHEe €ero B NPEIHU30JIOH; MPOAYKTHl JETUIPUPOBAHMUS,
BOCCTAHOBJICHHMSI U THAPOKCHIMPOBAHHS CTEPOHIOB; TMPOAYKTHl OKHCIIEHUS TPOU3BOIHBIX
WHJOJAa U NMUPUANHA. TEeXHOJOTHMH KYJIbTUBHPOBAHMS In Vitro KJIETOK M TKaHEH pacTeHMM Asis
MoJTy4eHus1 (PUTONPENapaToB U Je4eOHO-TIPODHIAKTHIECKUX T00aBOK.

BrorexHo/10ruu MoJry4eHusl FHEProHoCHTe e AJIsl JHEPreTUKHU
MukpoOHoIOrn4eckoe MPOU3BOJACTBO BO30OHOBISIEMBIX HCTOYHHMKOB JHEPIrUU: HH3IIUX
CIHPTOB, alleTOHA, METaHa, OMOKOHBEPCHEW OPraHMYECKUX OTXOJOB U PACTUTEIBHOTO CHIPHS.
Mukpo61oI0rn4eckoe Mporu3BOACTBO BOAOPOAA.

Buorexnonoruu 1ys HepTe- M rOpHOAOOBIBaIOIIEH U 000raTUTEIbHON MPOMBIILICHHOCTH.
I'eomukpoOuMosIOrHs ¥ IK0JI0TUsI HedTe- U Yriie00bIYu
bakTtepuanbHOe BbIIIETaUMBAHME XUMHUYECKHX JJIEMEHTOB U3 Py, KOHIIEHTPATOB H
TOPHBIX TIOpO, oborameHue pya, OMOCOPOIMsS METAJIOB W3 PAacTBOPOB. Y ajieHHWE CEphl U3
Heptu u yrus. [loBeiieHne HedTeoTnauu. YaleHWe MeTaHa M3 YroJbHBIX IIJIACTOB.
[MomaBnenne Ouokoppo3un HedrenpoBogoB. I[IpousBoacTBO OMoO- U oTopasznaraeMbix
KOHCTPYKLIMOHHBIX TJIACTMACC JUISI TPOMBIIITICHHON SHEPTeTHKH.

BuorexHo0ru4eckne MeToAbl 3AIUTHI OKPY:KaIOLel cpeabl
(3Ko0THYecKAs OMOTEXHOJIOTHS)

AHTpOTOTeHHBIE (PaKTOPHI XUMHUYECKOTO U OMOJIOTHYECKOTO 3arps3HEHUs OKpY Karomen
cpenbl. Opranndeckue KCeHOOMOTHKH, COSTMHEHUS a30Ta, cepbl, hochopa, TSHKEIbIe METAUIBI U
PaMOHYKITH/IBL.

Bronornveckne MeTobI UI PENICHUS 33724 OXPaHbl OKPYXKAIOIIEH CPEJIbI.

OcHoBHbIE OMOXUMHUYECKUE IyTH MHUKPOOHOIOTUYECKOM TpaHchopManuu
3arps3HSIOMMX BeIIecTB. MUKPOOpPraHU3Mbl — OHOAECTPYKTOpPHL. buonorndeckas ouyucTka
CTOYHBIX BOJ. lIpUHIMMUANBHBIE CXEMBl OYHCTHBIX COOpYKeHUH. (OCHOBHBIC TNPUHITUITHI
paboThI, METOMIBI U COOPYKEHHUSI a’dpOOHON U aHA’POOHON OMOIIOTMYECKON OYMCTKU CTOYHBIX
BOJI M NEpepadOTKU MPOMBIIUICHHBIX OTXOJIOB. YTHIHM3AIMs AMOKCHAA YIIEpo/ia ¢ MOMOIIBIO
MHUKPOOPTaHU3MOB.

Bronornveckne MeToIbl OYMCTKU BO3ayxa. bromorndeckas ae3oq0pamus ra3os.

OCHOBHBIE METOJBI M TIPUHIMIHAAIBHBIE KOHCTPYKIIMH yCTAaHOBOK. bruopemenuarusi u
Ouoyiornyeckass OYMCTKa MPHUPOIHBIX cpen. OcHOBHBIC moaxoisl. Co3gaHue TEXHOJIOTHH IS



BOCCTAHOBJICHHMSI ~ OKpY’Karoled  cpefsbl C  WCIOJb30BAaHUEM  TIEHHO-MHKEHEpPHO-
MOAU(UIIMPOBAHHBIX ~ MUKpPOOpPraHU3MOB. Pa3paboTka OHOTEXHOJIOTHYECKHUX  CIOCOOOB
YHUYTOXKCHUS XHUMHYECKOTO OpyXus. buonormdeckass mnepepaOoTKa TBEPAbIX OTXOJOB.
buonectpykius npupogHBIX U CHHTETHMUYECKHX IOJIMMEPHBIX MarepuanoB. KoMmmoctupoBaHue.
Bepmukynbrypa. buonornyeckas koppo3us ¥ OHOIUAbl. MOHUTOPUHT OKpYKAIOMIEH CpEbl.
Metoap! OMoTecTHpOBaHUS M OMOWHAMKALIMY B MOHUTOPUHTE.

Hay4Hble 0CHOBBI MH:KeHEPHOT0 0opMJIeHHsI OMOTEXHOJIOTH I

Crepunnzanusi TEXHOJIOTHYECKUX TTOTOKOB M 000PYAOBAaHHUS.

Knaccudpukanus mnpous3BoACTB OWOCHMHTE3a 10 OTHOIIEHHWI0O K KOHTaMHUHAIIUH.
Bo3MoskHBIE TTyTH NMPOHUKHOBEHMSI MOCTOPOHHEH MHUKPOMIOpHI B OHMOpPEaKTOp. ACENTHYECKOE
KyJIbTUBHpPOBaHUE. METOABI OTIENCHHUS W NECTPYKUUU KOHTAMHUHAHTOB, WX CPaBHHUTEIHHBIN
aHaJIn3.

CriocoObl cTepUIM3alud KHUAKOCTEH, TBEPIBIX CYOCTpaTOB M BO3ayXa. TepMuyeckas
cTepunm3anus. Kpurepun crepuinsanud, UX pacder Ui U30TEPMHUUYECKOTO, HEMPEPHIBHOTO U
HECTaIllMOHAPHBIX YCIOBUU. AmmapaTypHoe opopMiIeHHEe CTaauil.

JlekoHTaMUHALMA BO3JyXa W O0O0OpPYIOBaHMS B MPOU3BOJICTBEHHBIX IOMELICHUSIX.
MarepuanpHbplii ¥ SHEpPreTHYECKHil OanaHChl Tpoliecca OwocuHTe3a. BnusHme ycnoBuid
KYyJIbTUBUPOBaHUS TPOAYIICHTa Ha TEIUIOBBIIEICHHE W CTENeHb YTHIM3aluU cyOcTpara.
[Torpebnenue kucnopoga MHUKpoOpraHudmMamu. Macconepenaya KHCIOpOAa OT BO3AyXa K
KJIeTkaM. Macconepenaya — yriaekucioro rasza.  IleHooOpa3oBaHue ¥ TEHOTAIICHUE.
[lepememmBanue npu GpepMeHTaul U ero Buasl. OCHOBHOE (pepMEHTALMOHHOE 000PYAOBaHHE,
€ro BUBI U MPEBAPUTEIHHBIN TOI00DP.

buopeakTopsl TepHOAMYECKHE W HEMPEPBIBHO ICHCTBYIONIUE, IOJTHOTO CMEIICHHS,
MOJIHOTO BBITECHEHHS U TMPOMEKYTOYHOrOo THma. buopeakTopsl [ OCYIIECTBICHUS
aCeNTHYECKUX, YCIIOBHO-aCENTHYECKMX M HeacenTHueckux omnepanuil. Knaccudukanus
OMoOpeakTopoB MO crnoco0y BBOJAA SHEPTUHU: ammaparbl ¢ MEXaHHMYECKUM IepEeMEINBAHUEM,
O6apOoTakHBIN, SPIUQPTHBIA. MeTObI ONpeIesIeHNs BEIMUUHBI KOd(DPHUITMEHTA MacCoTepeiauu B
OmopeakTopax pa3IMYHON KOHCTPYKIIHH.

Onucanrie OCHOBHOTO OOOpYIOBaHUS IS BBIICICHUS, KOHIIEHTPUPOBAHUS U OUYHCTKH
NPOAYKTOB OHOCHHTE3a C MENbI0 TMOJYYCHHS TOTOBBIX TOBapHBIX (OpPM TIpernapaTos.
Ob6opynoBaHue 1Jis pa3ieeHus] MUKPOOHBIX CYCIICH3HM, )KUIKON 1 TBepAoi ¢a3sl (IeHTpudyru
0CaIUTENIBHOTO U (QUIIBTPYIOIIETO TUIIA C IEPUOANYECKON U C HEMPEPHIBHON BHITPY3KOM OCa/IKa;
cynepueHTpudyru; cenapaTopsl st GUIBTPOBAHUS U OT)KMMA OCAIKOB).

O6opynoBanue Ui KOHUEHTPUPOBAHMS KYJIbTYPAJIbHBIX KHJAKOCTEH M HATUBHBIX
pacTBOPOB BaKyyM -BBIITApUBAHUEM (ammapaThbl C BOCXOIAIIEH W Tafaronieil MmiIeHKonW; pOTOPHO-
IUICHOYHBIE HcmapuTenu). OO0opynoBaHue Uisi TMPOBEICHUS IMPOIECCOB OCAXKICHUsS (BIUSHUE
HAYaJbHOW KOHIICHTPAIIMHM OCa)XJIaeMOT0 BEIIeCTBa, TEMIIEPaTyphl Ha CKOPOCTh 0OpazoBaHUs
ocajka).

O6opynoBanue Il TPOBEACHHS TPOIECCOB OSKCTPAKIUU U3 TBepaod (a3el u
OpPTaHWYECKUM pacTBOpUTENIeM (BIHUSHHE COOTHOIICHHUS (a3, BpeMeHHM KOHTakTa ¢a3 Ha
s dexTuBHOCTH Tporiecca). OOopynoBaHue st OapoMEeMOPAHHOTO pa3ieNieHus W OYHUCTKH
MPOJIYKTOB OMOCHHTE3a M BO3ayXxa (MUKpOodrIbTpanus, ynbTpaduibTpanus; oOpaTHBIII 0CMOC;
CEJICKTUBHOCTh 0apOMEMOpPaHHBIX MPOIECCOB; KOHIICHTPAIUS Iee00pa3oBaHus).

ObopynoBanue [Uisi  XpoMarorpapuyeckoro KOHLEHTPUPOBAHHUS M pa3lelieHUs
KOMIIOHEHTOB HAaTHBHOTO pacTBOpa (MOHHBIM OOMEH WM TeNb(HIbTPAIHs; OYUCTKA MPOIYKTOB
OmocuHTe3a Ha ruAPodoOHBIX copOeHTax). OOOpyIOBaHHWE IS CYIIKHM OMOTEXHOJIOTHYECKON



NPOAYKIMH (CYHIIMIIKM paclbUIMTENbHbIE, BAalbIIOBO- JEHTOUYHbIE, OapabaHHbIE, KUIISALIETO CIOM,
MTHEBMaTUYECKHe, CyOIMMalliOHHbIE, BAKYYMHbBIE U BAKYyMHBIE C TOI0POCOM JaBJICHHUS).

[TpuHIMIBL peryTupOBaHUs, KOHTPOJS W aBTOMATUYECKOTO YIPABJICHHS MPOIECCAMU
ounocunTe3a. Co3naHue U KCIUTyaTanus MpuOOpOB, CUCTEM M3MEpEeHHs (DPU3HKO- XUMUYECKUX,
buznoNOrHUecKux U OMO(U3NIECKUX MAPAMETPOB, KOMITBIOTEPU3UPOBAHHBIX TEXHOIOTHUECKUX
KOMILJICKCOB.

buorexHo/iornyeckne MeTobI 32U THI OKPY:KaloUIel cpeabl
(3KoJ0rn4YecKasi 0MOTEXHOJIOrHsl)

AHTpomnoreHHsle (HakTopbl XMMHUYECKOTO M OMOJIOTHYECKOTO 3arpsi3HEHUS OKPYXKarollen
cpenbl. Opranndeckue KCeHOOMOTHUKH, COSTMHEHUS a30Ta, cephl, hocdhopa, TsHKEIble METAUTBI U
paaroHyKIH Bl bronorndeckre MeTo bl sl pEIICHHS 3a/1a4 OXPaHbl OKPYKAIOUIEH cpebl.

OcHoBHbIE OMOXUMHUYECKUE IyTH MHUKPOOHOIOTUYECKOI TpaHchopmanuu
3arps3HSAIONIMX BEMIECTB. MHKPOOPraHU3MbI — OHOJECTPYKTOPBL. bHonormdeckas O4mMCTKa
CTOYHBIX BOJ. lIpUHIMMUANTBHBIE CXEMBl OYHCTHBIX COOpYKeHUH. (OCHOBHBIC NPUHITUITHI
paboThl, METOABI U COOPYKCHHSI a’dpOOHON M aHA’POOHON OMOJOTUYECKOW OYHCTKHA CTOYHBIX
BOJ U MepepadOTKU MPOMBIIUIEHHBIX OTXOJO0B. YTHJIM3AlMs JUOKCHAA YIJIEpoJa C MOMOUIBIO
MHUKPOOPTaHHU3MOB.

buonoruueckue MeTonbl OYMCTKM BO3AyXa. buonoruyeckas ae30[0panusi Ta30B.
OcHOBHBIE METOJBI M NPUHLHUIHUAIBHBIE KOHCTPYKLUMH YCTaHOBOK. buopemenuamus u
Omosnoruveckas OYMCTKa MPUPOAHBIX cpell. OcHoBHBIE moaxoael. Co3naHue TEXHOJOTHH st
BOCCTAHOBJICHHSI ~ OKpYXKalomel  cpeisl C  WCIONB30BAaHHUEM  TEHHO-UHKCHEPHO-
MOIU(HUIMPOBAHHBIX ~ MHKPOOpPraHu3MoB. Pa3zpaboTka  OMOTEXHOJIOTMYECKHX  CIIOCOOOB
YHUUYTOXKEHUS XHUMHUYECKOTO OpYyXHus. buonorndeckas mnepepadOTKa TBEPIbIX OTXOJOB.
buopecTpykius NpupoAHBIX U CHHTETUYECKUX MOJUMEpPHBIX MaTepuaioB. KommoctupoBaHue.
BepMukynerypa. buomornueckass koppo3us U OMONHMABI. MOHHUTOPHHT OKPYKAIOIIEH CpEbl.
MeTtopl 6MOoTeCTUPOBAaHUS M OMOMHIUKALIMA B MOHUTOPHHTE.

Hay4Hble 0CHOBBI MH:K€HEPHOT0 0oOpMJIeHHsI OMOTEXHOJIOTH I

Crepunu3anus TeXHOJIOTHUECKUX TOTOKOB U 000PYAOBaHUS.

Knaccuukanuss mnpousBoacTB OHMOCHHTE3a 10 OTHOIIEHUIO K KOHTAMUHAIIHH.
Bo3MokHBIE TyTH MPOHUKHOBEHHUS MMOCTOPOHHEH MHUKpPO(IOpEl B OMOpeakTop. AcenTHdeckoe
KyJIbTUBHpPOBaHUE. METOABI OTIENCHHUS W NECTPYKIHUU KOHTAMHUHAHTOB, WX CPaBHHUTEIHHBIN
aHaJIn3.

Crioco0Obl cTepMIM3allud KUJIKOCTEH, TBEPABIX CyOCTpaTOB W BO3ayxa. TepMuueckas
crepunmn3anus. Kpurepuu crepunnzanuu, UX pacder Uid U30TEPMUUYECKOT0, HEMPEPHIBHOTO U
HECTaIllMOHAPHBIX YCIOBHM. AmnmapaTypHoe opopmiieHHe ctaauid. JlekoHTaMuHAIMs Bo3ayxa U
000pyI0BaHUS B MPOU3BOJACTBEHHBIX MTOMEIICHHSIX.

MarepuanbHbIi 1 SHEpreTHUecKuil 6anaHchl mporecca OnOCUHTE3A.

CrexnomeTpuss MUKPOOHUOJIOTHYECKOTO CHHTE3a. MEeTObl pacdeTa CTeXHOMETPUUYECKHIX
K03(PPHIIMEHTOB U COCTABICHUE MaTePHAIBLHOIO OajaHca CTaauu OMOCUHTE3A.

Brnusiaue ycnoBuWii KyIbTUBHPOBAHHS TMPOAYIICHTA HA TEIUIOBBIACICHUE, BEIUYUHY
SKOHOMHUYECKOTO Kod(hduIimeHTa u cTeneHs yruinusanun cyocrpara. [lorpebnenue kucmopoaa
MUKpOOpraHu3MaMu. Macconepenada KUcCIopoga OT Bo3ayxa K KieTkaM. KoHIeHTpaluroHHbIe
«iMbl».  Macconepenaya — yIJIeKUCIOro  rasa.  MaccooOMEHHBIE  XapaKTepUCTHKHU
dbepmenTanmonHoTr0 00opynoBanus. [lenooOpazoBanue u rneHoramenue. [lepememmBanue npu
depMeHTaIMU U ero BuAbl. MaccoOOMEHHBIN 1 TEIIOBON pacyeTbl OMOPEeaKkTOpPOB: MO 00JIacTIM
NPUMEHEHHUS, TI0 YCIIOBHUSAM MPOBEACHUS MpoleccoB OnocuHTe3a. OCHOBHOE (epMEHTALMOHHOE



0o0opyI0BaHKe, €ro BUJIBI U TIPEIBAPUTEIBHBIN TI0100D.

buopeakTopsl mepuogMUecKHEe W HENPEPBHIBHO JCHCTBYIONIUE, IOJTHOIO CMEIIeHHUS,
MOJTHOTO BBITECHEHUS W TMPOMEKYTOYHOTO THIA. bBHOpPEakTophl IS OCYIIECTBICHUS
ACENTHYECKUX, YCIIOBHO-aCENTHUYECKMX M HeacenTHUYecKux omeparnmii. Kiaccudukarus
OMOpEeakTOpOB MO croco0y BBOJAA JHEPTUU: almaparbl ¢ MEXaHHMYECKUM IEePEMEIINBAHUEM,
6apOOTaXKHBIN, SPITUPTHBIH.

Meroapl ompenencHuss BEeTWYUHBI KO3 HUIIMEHTa Maccomepenadyd B OHOpeaKTopax
pa3IMYHON KOHCTPYKIIUH.

OCcHOBBI MOIEJIMPOBAHUS OMOPEAKTOPOB

Oranel  MogenupoBanus. [lapamerpel MojenupoBaHHsi M HMX  COINOCTaBJICHHE.
MogenupoBaHue 10 BBOAMMOW YACIBHOW DHEPrUM, II0 HHTEHCUBHOCTU MacCOIEpeHOca
kucnopona. MccrnemoBanwe u  pa3pabOTKa TMPUHIUMIOB UM QJITOPUTMOB  ONTHMAIHHOTO
KOMIIBIOTEPHOTO MPOSKTUPOBAHMSI OHMOTEXHOJOTHYECKHX CcHucTeM. OnucaHue OCHOBHOTO
000pyIOBaHUs TSI BBIJEICHHSI, KOHIIGHTPUPOBAHUS M OYUCTKU MPOYKTOB OMOCHHTE3 C IEIBI0
MOJIyYEHUsI TOTOBBIX TOBapHbIX GopM mnpenapatoB. OOopyaoBaHue IS pa3fesieHus: MUKPOOHBIX
CYCTICH3UM, KUAKON U TBepAod ¢ha3bl (HEHTPpUPYTH OCATUTEIHHOTO W (DUIBTPYIOMIETO THIA C
MEePUOINYECKOW W C HENMPEPHIBHOW BBITPY3KOM OCaAKa; CyHEpHeHTpU(yru; cemapaTopbl s
¢unbTpoBaHUS M OTXKUMa ocankoB). OOopyaoBaHUE U KOHLIEHTPUPOBAHUS KYJIbTYpPajJbHBIX
KUJKOCTEH M HATHBHBIX PAcTBOPOB BaKyyM -BbIIapMBaHHUEM (ammapaThl C BOCXOIAIEH U
najamliell TUICHKOW; POTOpPHO-TUICHOYHBbIe ucnaputenw). OO0opydoBaHHE Ui TMPOBEICHUS
MPOIIECCOB  OCaXJCHHUS (BIUSHUE HAYAIBHON KOHIEHTPALMHM OCAXKIAEMOTO BEIIEeCTBA,
TEMIEPATypPhl HA CKOPOCTh 00PA30BAHUS OCAIKA).

O6opynoBanue Il TPOBEACHHS TPOIECCOB OKCTPAKIUU U3 TBepaod (a3el u
OpTraHWYECKUM pacTBOpUTEIEM (BIMSHUE COOTHOIIEHUsS a3, BpEeMEHH KOHTakTa (a3 Ha
s dexTuBHOCTh Tporiecca). OOopyaoBaHue sl OapoOMEMOPAHHOTO pa3/ieNieHUs W OYHUCTKH
MPOJIYKTOB OMOCHHTE3a M BO3ayXa (MUKpOodmIbTpanus, ynbTpaduibTpanus; oOpaTHBIII 0CMOC;
CEJICKTUBHOCTh 0apOMEMOpPaHHBIX MPOIECCOB; KOHIICHTPAIUS Ieie00pa3oBaHus).

O6opynoBanre Uisi  XpoMarorpadu4eckoro KOHIICGHTPUPOBAHHUS H  pa3eJICHUS
KOMIIOHEHTOB HATHBHOTO pPacTBOpa (HMOHHBIM OOMEH M TeNb(HIbTPAIHs; OYUCTKA MPOAYKTOB
OmocuHTe3a Ha ruAPodoOHBIX copOeHTax). OOOpymOBaHHUE IS CYIIKHM OMOTEXHOJIOTHYECKON
NPOAYKIHH (CYIIHIIKH PacbUIMTENbHBIC, BAIBIIOBO- JICHTOYHbBIE, OapaOaHHBIC, KUIISAIIETO CIOS,
ITHEBMaTUYECKHe, CyOIMMalliOHHbIe, BAKYYMHbBIE U BAKYyMHBIE C TOI0POCOM JaBJICHHUS).

OGopynoBaHue I OYMCTKH Ta30-BO3MYIIHBIX BBIOPOCOB W CTOYHBIX BOJ (TpyObI
Bentypu, ckpybOepsl MOKpOW OYHUCTKH, OTCTOMHUKH, OMOMUIBTPHI, adpPOTCHKH, OKCHUTEHKH,
METaHTEHKH ).

[IpUHIUNBI peryJupPoBaHNs, KOHTPOJISI U ABTOMATHYECKOI0 YIIPABJIeHU MPOIecCaMu
OoMmocHHTE3a
Co3maHne W HKCIUTyaTalMsi NPUOOPOB, CHCTEM HM3MEpPEHHsT (PHU3UKO- XHUMHYECKHX,
¢u3noIOrHUecKuX U OMOPU3NIECKUX MTapaMETPOB, KOMIbIOTEPHU3UPOBAHHBIX TEXHOIOTHYECKUX
KOMIIJIEKCOB.

OueHka ypoBHS 3HAHM
MaxkcumanbsHoe KoaudecTBo 6amaos — 100.
MuHUMalTbHOE KOJMYECTBO OAJIJIOB ISl JOMYCKa K IMOCIEAYIOMEMY BCTYIMHTEIBHOMY
’K3aMeHy — o1.



CootBercTBHE CTOOATLHON INKalbl MATHOATFHOW CHUCTEME TPUBEICHO B TaOJHIle
HIKE:

Ne banet o OLEHKY 10 MATHOATUILHOM CHCTEME
n/m cTOOAIILHON

5 / OTIMYHO — HAIMYWE TIIYOOKHWX HMCUEPIBIBAIONIUX 3HAHWHA BCETO
NporpaMMHOIO Marcpuaja, MOHUMAaHHUC CYINIHOCTU W B3aMMOCBIA3U
1 86-100 paccMaTpUBaEMBbIX MPOIIECCOB u SIBJICHUU. Jlormuecku
MMOCJICA0BATCIILHBIC, ITOJIHBIC, ITPABUJIBHBIC 1 KOHKPCTHBIC OTBCTHI HA
BCE OCHOBHbIE BONpoOcChl. [IpaBuiibHBIE M KOHKpETHBIE OTBETHI Ha
AOIOJHHUTCIIBHBIC BOITPOCHI.

4 / X0pomo — HAJINYHUC TBCPABIX U JOCTATOYHO IMOJIHBIX 3HAaHUU B
2 69-85 o0BeMe mporpaMmaI BCTYIIHUTCIIbHBIX I/ICHI:ITaHI/II\/'I; YCTKOC
H3JI0KCHUC MAaTCpualia, AOIYCKAKOTCA OTACIBHBIC JIOTUYCCKUC U
CTUJIIMCTUYCCKHUE IOTPCIIHOCTH ITPHU OTBETEC

3 / ynoBIETBOPUTENHHO — HAJIUUKE TBEP/IbIX 3HAHUN MTPOrPAMMHOTO
Marepuana, IOHUMAaHUe CYIIHOCTH PacCMaTPHUBAEMBIX MPOLECCOB U
3 51-68 sBinenuil. [locnenoBarenbHble W NpaBWIbHBIE, HO HEAOCTATOYHO
pa3BEepHYThIE OTBETHI HA OCHOBHBIE BOMPOCHL. [IpaBUNIbHBIE OTBETHI C
HEOOJIBIIMMH HETOYHOCTSMHU Ha JOMOJIHUTEIBHBIE BOIIPOCHI

2 / HEYHOBIETBOPUTEIBHO — OTBETHI HE CBSI3aHBI C BOMPOCAMH,
HaIW4Me TPYOBIX OIIMOOK B OTBETE, HEMOHUMAHUE CYIIHOCTH
4 0-50 MA3JIaraéMoro BOIMPOCa, HEYMEHUE MPUMEHATh 3HAHWS HA MPAKTHKE,
HEYBEPEHHOCTh W HETOYHOCTh OTBETOB Ha JONOJHUTEIBHBIE W
HaBOJISIIUE BOIIPOCHI

Pexomenayemasi inTeparypa

1. AmsbGeprc b., bpeir /., Jletouc Mx., Papd M., PoGeprc K., Yorconm [Ix.
MonexynsapHuas 6uosiorust kieTku: B 3-x T. 2-e uzn., nepepad. u gom. Ilep. ¢ anrn. — M.: Mup,
1994. - 517 c.

2. Amw6epre b., bpeii J1., Xonkun K. u ap. OCHOBBI MOJIEKYJISIPHOM OMOJIOTHU KIIETKH.
[lep. ¢ anrn. — 2-e uzn., ucnp. — M.: Jlaboparopus 3nanwmii, 2018. — 768 c.

3. ApxameeBa 3.A. besbopomoB A.M., EropoB H.C. u gp. IlpombinuienHas
mukpoouonorus. [Tox pen. Eroposa H.C. — M.: Beicas mkosna, 1989. — 688 c.

4. be3oopono A.M., 3aryctuna H.A., TlomoB B.O. ®epmeHTaTHBHBIE TPOIIECCH B
ouorexnonoruu. — M.: Hayka, 2008. — 335 c.

5. beitmu JIx., Ommuc JI. OcHOBBI OMOXMMHUYECKON HH)KeHepuu. B 2-x Tomax. — M.:
Mup, 1989.

6. bupokoB B.B.,, Kantepe B.M. Onrtumuzanusi mNepUOAWYECKHX MPOIECCOB
MHUKpoOHonornyeckoro cunresa. — M.: Hayka, 1985. — 292 c.

7. Eropoma H.C., Camyunosa B.Jl. buorexnonorus. Y4yeGHoe nmocobue it By30B MO
pexn. Eroposa H.C., Camyunosa B.JI. B 8-mu kaurax. — M.: Beiciias mkona, 1987.

8. byroa C.H., TumuceeBa W.A., Dnp-Perncram ['.W. Teopernueckne OCHOBBI
O6unorexHoioruy. buoxumudeckre 0OCHOBBI CHHTE3a OMOIOrMUECKH aKTUBHBIX BemlecTB. [lon pen.
.M. I'pauésoii. — M.: DneBap, 2003. — 554 c.

9. Bapdonomeer C.JI., Kamroxusrii C.B. buorexnonorusi: KuHernmueckue OCHOBBI



MHUKPOOHOJIOTHYECKHUX MporieccoB. — M.: Beicmas mkosa, 1990. — 296 c.

10. I'paueBa M.M., UBanosa JI.A, Kantepe B.M. TexHonorus MUKpOOHBIX OEIKOBBIX
npenapaToB, aMMHOKHUCIIOT U 6uosneprus. — M.: Koroc, 1992. - 383 c.

11. I'pauea U.M., KpuoBa A.FO. Texnonorus ¢(epMeHTHBIX mpenapaToB. — M.:
Onesap, 2000. - 512 c.

12. T'pun H., Crayt VY., Teitnop . buonorus. B 3-x Tomax. — M.: Mup, 1990.

13. EmunoB H.I1. OcHoBbl O6uotexHonoruu. — CII6.: Hayka (Cubupckoe otaencHue),
1995. - 600 c.

14. Kanynsuna K.A., Tonrep JI.U., banamos B.E. O6opynoBanne MUKpOOHOIOTHIECKUX
npou3BOACTB. — M.: Arponpomusnar, 1987. — 398 c.

15. Kantepe B.M. TeopeTndyecknue OCHOBBI TEXHOJOTHH MHUKPOOHOJIOTHYECKUX
npou3BoACTB. — M.: Arponpomusnar, 1990. — 271 c.

16. KysnenoB A.E. u ap. IlpuknagHas 5KoOMOTEXHOJOTHS: ydeOHOE MocoOue: B 2-X
tomax. T. 1 — 2-e u3g. — M.: BUHOM. JlaGopaTopus 3nanuit, 2017. — 629 c.

17. Ky3neuoB A.E. u gap. Ilpuknannas skoOuoTeXHONOTHA: ydueOHOEe mocobue: B 2-X
tomax. T. 2. — 2-e u3a. — M.: BUHOM. JlaGopatopus 3uanuii, 2017. — 485 c.

18. Jlenmnmxep A. OcHoBbl Onoxumun. B 3-x Tomax. — M.: Mup, 1985. — 1051 c.

19. ManakoB M.H., TIlo6emumckuii JI.I'. TeopeTrnueckne OCHOBBI TEXHOJIOTHH
MHUKPOOHOJIOTHYECKUX MPOU3BOJICTB. — M.: Arponpomusaar, 1990. — 272 c.

20. Marees B.E. Hayunble OCHOBBI MHKPOOMOJIOTMUYECKOH TEXHOJOTMH. — M.:
Arponpomusznat, 1985. —224 c.

21. PebpukoB H.B. u ap. I[P B peansnom Bpemenwu; nox pea. Pedpukosa .B. — 7-e
u3a. — M.: BUHOM. Jlabopatopus 3Hanui, 2018. — 232 c.

22. Pe6pukos [[.B. u 1p. NGS: BEICOKONTPOU3BOAUTENBHOE CEKBEHUPOBAHUE; IO OOIIIECH
penakuwmeii /{. B. Pe6pukosa. — 2-¢ uza. — M.: BUHOM. JlaGoparopus 3nanwmii, 2015. — 232 c.

23. Creitauep P., Dnens6epr 3., Yurpam JI.H. Mup muxpo6os. B 3-x Tomax. — M.: Mup,
1979.

24. Mnerens I'. O0mas mukpobuonorus. — M.: Mup, 1987. — 283 c.

25. Imup P. Harnsigaas OMOTEXHOIOTHS U TeHETUYECKass MH)KCHEPHS, TIep. ¢ HeM. — M.:
BMHOM. JlaGoparopwus 3nanwmii, 2017. — 325 c.

26. enxkynoB C.H. I'enernueckas mHxeHepus: B 2-x yactsax. — HoBocubupck: HI'Y,
1994,
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ITPOI'PAMMA
BCTYINUTEJBHOTI'O UCIIBITAHUSA IO CHIEIIUAJIBHOMN JUCHUILINHE
JJIA HOCTYHAIOIOIIUX HA OBYYEHHUE 11O ITPOI'PAMMAM IHOAI'OTOBKH
HAYYHBIX 1 HAYYHO-IIEJAT'OT'HYECKHUX KA/IPOB B ACIIMPAHTYPE

HAYYHAS CIIEUAJIBHOCTD 1.5.8 MATEMATHYECKAS BUOJIOT'UA,
BUOUH®OPMATUKA

ba3oBble MOHATHMS W KOHLENLUU MOJIEKYISIpHOM TreHeTuku. OCHOBHas J0orma
MOJIEKYJIIDHOM TIeHeTUKH. Marpuunslii npuHiun. [Ipomeccsl peluMkanuu, TPaHCKPHUIILNY,
TpaHciauuu. ['enernueckuit kon. CTpykTypa reHoB u reHoMoB. Cneuupuka TeHOMOB
Pa3IUYHBIX APCTB KUBBIX OPraHU3MOB. DK30H-UHTPOHHASI CTPYKTYypa reHOB. TpaHCKpUIIUSI U
e perynsuus. TUNBl peryasTOPHBIX PailOHOB TPaHCKPUIIUU. TpaHCKPUMIIMOHHBIE (DAKTOPHI.
Crpyktypa u (yHKIUS TpOMOTOpa. DHXAHCEp, CailieHCepbl W HMHCYIATOpHI. [loHsTHe O
KOH(OpPMaIMOHHBIX W (PU3UKO-XUMHUUYECKHX cBoWcTBax nBorHoW crmpanmu JJHK. Crpykrypa
XpoMaTtuHa. XpoOMOCOMBI. DnureHerndeckas peryisaius. Monudukanuu JIHK u ructoHOBBIX
6enkoB. Ctpykrypa u ¢ynkuus PHK. MukpoPHK u ux ydactue B nmerpaaupoanuu PHK.
Jlinanbie Hexkomupyromue PHK. Tpancnsauums PHK. Perynsuums tpancnaumu. CtpykTypa u
(byHKLHS OETKOB.

Nudopmanmonnsie TexHojoruun B OuomHpopmaTtuke. Vcmonb3oBaHue B OHOJIOTHH U
MPUKIAIHBIX HccaenaoBanusax. CpeacTBa nepenayl JaHHBIX; CPEACTBA XpaHEHUs U 00paboTKu
JMaHHBIX. VIHTepHEeT Kak CpeACcTBO MPO(ecCHOHAIBHOrO OOLICHHS M pEeIIeHUs OMOJIOTHYECKUX
3anau. [lonstus Web-kanana, Web-cTpaHuIlbl, TUTIEPCCHUIKH U T.J. | HTIEPTEKCTOBBIE CHCTEMBI.
XML TtexHonoruu. DieKTpoHHass mnoyTa. TenekoHpepeHIUH. SI3bIKM MporpaMMUpOBAaHUS B
ouonndopmaruke. CpaBHUTENBHBIA aHanu3 cpencts nporpammupoBanus (C (C++, C#), Java
(biojava), Perl (bioperl), Python, R(Bioconductor)).

basbl nannbix B OMomHdpopmaruke. basbl n 6anku naHHbIX. Kiaccel CTpYKTyp JaHHBIX:
UepapxuuecKre, CETeBble U PENSLUOHHBIC. SI3bIKM OMHCAHUS U MaHUIYJIUPOBAHUS JAHHBIMU.
Cuctembl ynpapnenust 6azamu naHHbIX (CYBJI). Apxurtektypa u dynkmun CYBJ[. Mertosas
noctymna. Manekcer. XommpoBanue. A3piku 3ampocoB (SQL u mp.). basel 3Hanuii..OcHOBHBIC
nH(pOpMalMOHHBIE pecypchl M 0a3bl JaHHBIX 110 MOJIEKYJIsIpHOM Owonormu. baHku
ouonornueckux nocienoBatenbHocTet (UCSC, Ensemble, GenBank, EMBL), mouck 3amnuceii B
Oankax maHHbIX mo aHHoTaruu (cucrema UCSC Table Browser, Entrez wmnam mx aHaior).
Cucrembl opranu3anuy KOHBeepHoi paboTsl ¢ Ononornyeckumu qanubiMu (Galaxy).

OyHKIIMOHANbHAs aHHOTAIUs OuornonumepoB. [lonsTue anropurMa. BerumcnurenbHas
CJIO)KHOCTB aIrOpUTMOB. CXOJCTBO OMOJIOIMYECKHX MOCIEI0BATEILHOCTEH, €ro OMOIOrMYeCKHi
CMBICJI. MeTO/Ibl BBIpaBHUBAaHHS OMOJIOTHYECKUX mocienoBarenbHocTeit (6enkos, JTHK, PHK);
OCOOCHHOCTH QJITOPUTMOB  BBIPABHUBAHUS B 3aBUCUMOCTH OT THUNAa OHOJOTHYECKON



MOCIEI0BATEIbHOCTU. MeToAbl BBIPAaBHHUBAHUS: MAapHOE M MHOXECTBEHHOE, JIOKalIbHOE U
riobanbHOe. ANTOpuT™ T00ansHOro BhipaBHuBanus Humnsmana-Bynma (Needleman-Wunsh).
AnropuT™m JIOKaJdbHOTO BhIpaBHUBaHUs Cmuta-Yotepmana (Smith-Waterman). Gibbs sampling.
Anroputmbl  Blast, FASTA; HazHaueHHe ¥ OCHOBHBIE BO3MOXHOCTH. TexXHOIIOTHSA
AHHOTUPOBAHMUS  TOCIEAOBATEIBHOCTEH;  OCHOBHBICE  TOAXOABl K  aBTOMAaTHYECKOMY
AHHOTHPOBAHMIO MOCIIEI0BATEIBHOCTEN; JOCTOBEPHOCTh AHHOTALIMH 110 TOMOJIOTHH.
PacnioznaBanue CTpyKTypHO-(DYHKIHMOHAJIBHBIX MOTHBOB B TE€HETHYECKHX TEKCTaX.
[TonsiTie MOTHBA M METOABI €r0 MpPEACTaBIeHUs (KOHCEHCYC, BECOBask MAaTPHUIbl, MAapKOBCKas
Mojienb). OlieHKa TOYHOCTH paclio3HaBaHMs. MeTo/Ibl paclio3HaBaHUs MPOMOTOPOB, IHXAHCEPOB
U JIPYTUX PETYIATOPHBIX Y4acTKOB. MeTo bl TpeacKka3zanusi BTopuuHo cTpykTypsl PHK.
AHanu3 JaHHBIX MAacCCOBOTO JKCIepuMeHTa. ['€HOMUKa H TPOTEeOMUKA. MeTombl
KOMITBIOTEPHOTO aHaju3a IOJHBIX TeHOMOB. lloMck cuUrHamoB B TE€HOME, IOHCK T'EHOB.
Omnpenenenue CTPYKTYPHBIX Bapualliii B TeHOME. MeTobl CPaBHUTEIHLHOTO aHAIN3a Pa3IHIHbIX
reHOMOB. MeTabonnueckue MyTH U METOJbI UX PEKOHCTPYKIHH. JKCIIEPUMEHTALHBIE METOIBI,
OCHOBaHHbIE Ha CeKBeHHpoBaHWHU HOBoro mokosenus (RNA-seq, ChIP-seq, Dnase-seq, WGBS,
Mukpoappen). [IpodaitnuHr sxkcnpeccnu U MpoOJIeMbl aHATU3a U UHTEPIIPETAIIUN PE3YJIbTaTOB.
[TpodaitnuHr CcBsI3bIBaHUSA (HAKTOPOB TPAHCKPUMIIIMH W MOIU(DHUKAIIMNA THCTOHOBBIX OEJIKOB;
MOMCK TMHUKOB; OMOJOoTHYeCcKass HHTeppeTanus pe3yabTaoB. [Ipodaiinuar metunuposanus [JHK,
nouck auddepeHnanIbHO-METUINPOBAHHBIX PETHOHOB, OMOJIOrHYECKas MHTPEIPEeTALIHSL.
OcHoBBI MeTOIOB aHanu3a faHHbIX. [Tonarus Datamining 1 Textmining.
Mertoapl knaccuukanuym U KiacTepuzanuu. MeTox OmopHbIX BeKTOpoB. DakTOpHBIN
aHayn3 (MeToJ1 rIaBHBIX KOMIIOHEHT). PerpeccnonHblii aHanu3. JJMCKpMMUHAHTHBIN aHAIU3.

OuneHka ypoBHS 3HAHM I
MakcumanbHOe KoardecTo 0amios — 100.
MuHUMalTbHOE KOJMYECTBO OAJIJIOB ISl JOMYCKa K IMOCJIEAYIOMEMY BCTYMHTEIBHOMY
sKk3aMeny — 51.

CooTBeTcTBHE CTOOQUIBHOW IMKAIbl MATHOAIBHONW CHCTEME TPHUBEICHO B TaOIHIE
HIKE!

Ne Bamnie! mo
n/n CTOOAIUILHON

OILIEHKH 110 IIITHOAIUILHON CUCTEME

5 / OTIMYHO — HAIWYWE TITYOOKHWX HMCUEPIBIBAIONINX 3HAHWHA BCETO
NporpaMMHOIO Marcpuaja, MOHUMAaHHUC CYIMIHOCTU W B3aMMOCBIA3U
1 86-100 paccMaTpUBaEMBbIX MPOIIECCOB u SIBJICHUU. Jlornuecku
MMOCJICA0BATCIILHBIC, ITOJIHBIC, ITPABUJIBHBIC 1 KOHKPCTHBIC OTBCTHI HA
BCE OCHOBHbIE BONpochl. [IpaBuiibHBIE M KOHKpETHBIE OTBETHI Ha
AOIOJTHHUTCIIBHBIC BOITPOCHI.

4 / X0pomo — HAJINYHUC TBCPABIX U JOCTATOYHO IMOJIHBIX 3HAaHUU B
2 69-85 o0BeMe mporpaMmaI BCTYIIUTCIIbHBIX I/ICHI:ITaHI/II\/'I; YCTKOC
H3JI0KCHUC MaTCpualia, AOIYCKAKOTCA OTACIBbHBIC JIOTUYCCKUC U
CTUJIIMCTUYCCKHE IOTPCHIHOCTH ITPHU OTBETEC

3 / yIOBIETBOPUTENBHO — HAJIMYKE TBEPBIX 3HAHUH MPOTrPaMMHOTO
Marepuana, IOHUMAaHUE CYIIHOCTH PACCMaTPUBAEMBIX IPOLECCOB U
3 51-68 aBineHuil. IlocnenoBarenpHble W IPAaBUIbHBIE, HO HEAOCTATOYHO
pPa3BEPHYTHIE OTBETHI HA OCHOBHBIE BOIIPOCHL. [IpaBUIIbHBIE OTBETHI €
HEOOJIBIIMMH HETOYHOCTSIMH Ha JONOJHUTEIbHBIE BOIIPOCHI




2 / HEyHOBJETBOPUTEIBHO — OTBETHl HE CBS3aHbI C BOMPOCAMH,
HaJIu4yue TrpyObIX OIIMOOK B OTBETE, HEMOHUMAHUE CYIIHOCTH
4 0-50 M3JIaraéMoro BOIPOCa, HEYMEHUE MPUMEHSTh 3HAHUS Ha MPAKTHKE,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB HA JIOMOJIHUTEIbHbIE U
HaBOJSIIKE BOIPOCHI

Pexomenayemasi aureparypa

1. Ampbeprc b., bpeir M., Jlptouc JIx., Padpd M., PobGeprc K., Yorcon [Ix.
MonexynsipHasi Ouonorust kinetku: B 3-x 1. 2-e u3z., nepepad. u gom. Ilep. ¢ anra. — M.: Mup,
1994. - 517 c.

2. AnnGeprc b., bpeii 1., Xonkun K. u ap. OcHOBBI MOJIEKYISAPHON OUOIOTUH KIIETKH.
I[Tep. ¢ anrn. — 2-e uza., uctp. — M.: Jlabopatopus 3Hanuii, 2018. — 768 c.

3. bpayn T.A. TI'enomsl. Ilep. ¢ anrin. — M.. MxeBck: MHCTHTYT KOMITBIOTEPHBIX
uccienosanuii, 2011. — 944 c.

4. Kaccumepuc JI. u ap. Knetku no Jlstouny. Ilep. 2-ro anri. uzn. — M.: JlaGoparopus
3HaHui, 2016. — 1056 c.

5. Koznos H.H. Maremarnueckuii ananu3 renerndeckoro koma — M.:. BUHOM.
JlabGopaTtopus 3nanui, 2017. — 215 c.

6. Kpeb6c k., lNommmreitn O., Kunnatpuk C. I'ens o JIptouny. Ilep. 10-ro anrm. usm.
— M.: JIaboparopwus 3nanwmii, 2017. — 919 c.

7. PusHnyeHko I'.10. Maremaruueckoe MO/ICJIUPOBAHUE. 1999.
http://www.library.biophys.msu.ru/MathMod/

8. Pwusumuenko I'.}O. Jlekuuu mo mareMaTH4ecKUM MOJENsM B Owojoruu. MkeBck:
Wzn. PX/1, 2002. — 236 c.

9. ®owmwun C.B., bepkunbaut M.b. Marematuueckue mpo6iaemsr B ouosorun. 1973, —
200 c. URL.: http://lwww.library.biophys.msu.ru/FominBerk/index2.htm

10. ®pemnun P.4. KynbTypa ®HBOTHBIX KJIETOK: MPAKTUYECKOE PYKOBOJCTBO; IMEp. 5-T0
anria. uza. — M.: BUHOM. Jlabopatopus 3Hanuii, 2017. — 691 c.

11. Hlaiitan K.B., Capaiikun C.C. Monekynsapaas auHamuka. 1999. URL:
http://www.library.biophys.msu.ru/MolDyn/
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HAYYHBIX 1 HAYYHO-IIEJAT'OT'HYECKHUX KA/IPOB B ACIIMPAHTYPE

HAYYHAS CIIENUAJIBHOCTD 1.5.11 MUKPOBHUOJIOT' YA

Bo3HuKHOBeHHE U pa3BUTHE MUKPOOHOJIOTHH

OtkpeiTue  Mukpoopranu3moB  Jlesenrykom.  PaGoter  I'yka, TepexoBckoro.
[Mocnenyromue paboTsl onucarenbHoro nepuona (Camoiinosuya, Kanesip ne Jlatypa, llIBanna,
Kroruunra, Openbypra, Kona). OcHoBononararomas posbs [lactepa B pa3BUTHH MUKPOOHOJIOTHH
(uccrnemoBanus B 00JIacTH OpOKEHMI, 'CaMOIPOU3BOJIBHOTO 3apoxAcHHS", WH(EKIIMOHHBIX
3aboneBanuit). 3HaueHue padbor Koxa, uyncreie KynbTyphl. M3ydeHne QpuU3HOIOTHYECKUX TUIIOB
MUKpoopranu3mMoB. Pabotel Bunorpanckoro, beitepunka, MeunukoBa, Kiatonsepa, Ban-Huis.
OtkpeiTHe BUpycoB M OaktepuodaroB. Paborsl MBanoBckoro, ['amanes, Tyopta, J'"Dpems.
HccnenoBanust coBeTckux MuKpoOmosnoros. Paborsr OmensiHCKOro, KocthrueBa, H.XynskoBa,
Hancona, byrkeBuua, XonomHoro, HWcauenko, I[llanommnukoBa, HMepycamumckoro u mp.
XapaKkTepuCTUKa OCHOBHBIX pa3felioB COBPEMEHHON MHKPOOMOJIOTHH, 00Iasi MUKpOOUOIOTHS,
TEeXHHUYECKas (IPOMBILUIEHHAs ), CEIbCKOX03SIMCTBEHHAsA, BO/IHAS, T€0JIOIMUECKasl.

Mukpoopranu3mMsbl 1 UX Kjaaccupurkanus

Mup MuKpoopranu3moB; oOuue npaBuia U pazHooOpasue. [lonoxeHue cpenu Apyrux
opranu3moB. IIpokapHOTHbIE U 53BKApUOTHBIE MHUKPOOPTaHU3MBI, OCHOBHBIE PA3JIHYHUSL.
[Mpunuunsr  knaccuukauuu. [lpaBuna HOMEHKIATypbl W JMAarHOCTUKU.  3HAYEHUE
MOP(HOIOTHUECKUX, KYJIbTYPaIbHBIX, THHKTOPUATBHBIX, [IUTOJIOTHYECKUX, (DPU3HOTOTHUECKUX U
pa3UyHBIX ~ OMOXMMHUYECKMX  TPU3HAKOB  JJS  CHCTEMAaTHKHM  MHUKPOOPTaHHU3MOB.
Takconomuyeckoe 3HaueHue coctaBa M cTpykTypsl JIHK, cocraBa KJI€TOYHOW CTEHKH.
Hymepuueckas takcoHomus. PuinoreHerudeckas cucremMaruka. [IpokapuoTel — OCHOBHBIE
00BbeKThl MHKpOOHONOrui. OCOOEHHOCTH OTHENIBHBIX Tpymil. baktepuu m ux paszHooOpaswue.
Hctrunable OakTepun. AKTUHOMUIIETHI, MukoOakTepuu, Mukorazmel, CiupoxeTsl, PUkkeTcum.
[{nanobakTepun (CHHE-3€JICHBIE BOJOPOCTH) W OJMM3KHME K HaM MHUKpOoopraHu3Mbl. Kiaccer,
MOPSAKM M BaXKHEUIIME CEeMEMCTBa MPOKapuoT. OBKapuOThl. KparTkas xapakTepuCTHKa
OTIIENbHBIX TPYNI 3BKAPHUOTHBIX MHUKpPOOPTaHM3MOB: TpuUOOB, BOJOpOCIEH, NPOCTEUIINX.
Bupycel. Ux knaccudukanus. @aru (6akrepuodaru, aktuoparu u ap.). OCHOBHBIE CBOICTBa
BUPYCOB (COCTaB, CTPOCHME, B3aUMOACHUCTBUE C KIETKOM Xxo3suHa). [lonmoxenue B
OMOJIOTUYECKOM MUDE.

XuMHYECKHH COCTAB

DneMEeHTapHBI COCTaB KJIETOK MUKpoopraHu3moB. CojaepxkaHue BOABI U €€ (POPMEI.

OcHoOBHBIE TIONUMEPHI KJIETOK; OTIMYUE cocTaBa OT BuUpycoB. Coxaepxanue U (QyHKUUU



pa3IUYHBIX KOMIIOHEHTOB KJIETOK. 3alacHble BellecTBa. VI3MeHeHue cocTaBa KIETOK B
3aBHCUMOCTH OT YCJIOBHM KYJIbTUBUPOBAHUS U COCTOSIHUSI MUKPOOPTaHU3MOB.

Mopdgoiorusi, CTpoeHHEe U pa3MHOKEHHE

MUKpOCKOTMYECKHE METOBI U3YUCHUS MUKPOOPraHU3MOB. CBETOBOM MUKPOCKOII U €T0
Pa3HOBUIHOCTH; TEMHOIMOJbHAS, (A30BOKOHTPACTHAS, AHONTpAbHAS W JIOMHUHECIEHTHAs
MUKpockorus. [IpUroToBneHue pasIUYHBIX MPENapaToB MHUKPOOPTraHU3MOB. MeToasl u
3HaYEHUE OKPACKU KJIETOK. DJIEKTPOHHBIM MHUKPOCKOI M €ro NMpUMEHEHHE B MUKPOOHOJIOTHH.
VYabTpaTonkue cpesbl. CrocoObl pa3pylieHus KJIETOK U BbIACTIEHUE OTACIBHBIX CTPYKTYP.

Mopdomorusi MukpoopraHu3moB. Paszmepsl. OJHOKJIETOYHBIE W MHOTOKJIETOYHBIE
dopmbl. OcHOBHBIE (OPMBI OJHOKIJICTOYHBIX OakTepuit. Mopdomorus aKTHHOMHUIIETOB,
MHUKCOOAKTepUi, CIIUPOXET, HUTYATHIX M MOUYKYIOIIHUXCS (popM, apoxokelt TpruOoB, BOAOPOCIEH.
Crpoenne kieTok. OCOOEHHOCTH CTPOCHHUS KIETOK MPOKApPUOT B CPABHEHHUU C 3BKApUOTAMHU.
SnepHblii anmapar, cocTaB M OCOOCHHOCTH opraHu3anuud. COCTaB M CTPOCHHE KIETOYHBIX
CTeHOK. KIIeTOUHbIE CTEHKH y TPaMIOIOKUTEIBHBIX U TPAMOTPHIIATEILHBIX MUKPOOPTaHU3MOB,
ux Qynkuuu. [Iporomnactsl u cdeporactel. L-hopMbl 1 MUKOMIIa3Mbl; BO3MOXKHbIE TPUYHHBI
X BO3HHMKHOBeHMs. Karcynbl: pasHOBHIHOCTH, cocTaB U 3HaueHUe. OUMOpUHM U BBIPOCTHI.
[MuTonnazmaruyeckass MeMmMOpaHa, €€ cocTaB, opraHuzauus ©u GyHKOUS. MUTOXOHIPUU.
Xnopomnactsl. l{uTomnnasma u opraHousl MPOKAPHOTOB: PUOOCOMBI, ME30COMBI, THUJIAKOUIBI
(xpomaTodopsl), a3pocoMbl (Ta30BbIC BaKyosIH). BKIIFOUeHHS, UX COCTaB W 3HA4YCHHE. J[BHKEHUS
MUKpPOOPTraHu3MoB. JKTyTHKH, UX YHCIO U PACIOJOKEHHE Yy OaKTepHii; COCTaB U CTPOCHHE.
OumMOpuM ¥ aKCOCTHIIb  CIIUPOXET, CKONMB3simuX  ¢opM. TOKCHUeCKHe  peakiuu
MUKPOOPTaHU3MOB (a3pOTaKCHC, XeMOoTakcuc, ¢porotakcuc). Pasmuoxkenue. L{ukibl pa3Butus u
CIoCcOOBI Pa3MHOKECHHSI TPOKAPUOTHBIX U YBKAPUOTHBIX MUKPOOPTaHW3MOB. buHapHOe neneHue
W TIOYKOBaHWE. Pa3mMHOXeHHMe OakTepuii, aKTHHOMMIICTOB, HHTYATBIX (OpPM, BOIAOPOCIECH,
rpuboB. IlonoBoi mpormecc y Mukpoopranu3moB. [lokosimmecs: GopMbl MHUKPOOPTaHHU3MOB,
DHIOCTIOPHI OaKTepuit 00pa3oBaHKE, COCTaB, CBOMCTBA U OMoOJIOTHYecKoe 3HaYeHHE. [{uCThI.

KynabTHBHpOBaHHE U POCT MHKPOOPIraHU3MOB

HakonurenbHble  KyJIbTypbl W NPUHLMIBL  AJIEKTUBHOCTU. YHCTBIE  KYJIBTYpBI
MUKpPOOpPraHu3MoB. MeToasl nosydeHus U 3HaueHue. OCHOBHBIE THIIBI Cpell IO COCTaBy M
¢usnueckomy coctosiHuio. KynpTuBupoBanue a’spoOHBIX, aHaPOOHBIX U (POTOCHHTE3UPYIOIIUX
MHUKpOoOpranu3MoB. IloBepXHOCTHOe W TJIyOMHHOE BbIpamiMBaHue. PocT  momymsiuii
MHUKPOOPTraHU3MOB B IEPHOAMYECKHUX KynbTypax. Ilocrpoenne kpuBbix pocta. das3sl KpHBOU
pocra, uXx ocobeHHocTH. OmnpeneneHue CKOPOCTH, YAEIbHOM CKOPOCTH pOCTa, BPEMEHH
TeHEepaly, HSKOHOMHUYECKOTO KO3 UIIMEeHTa, CYOCTpaTHOW KOHCTaHTHL JIByXda3HOCTh
pa3BUTHM KYJIbTyp, BTOpUYHbIE MeTaOonuThl. Jlunaykcus. IlpuumHBl nIMMUTanMM pocTta M
orMupanusi. HenpepriBHbIe KyabTypbl. HenmpepsiBHOE BOCIIpOM3BEACHNE KPUBOI pocTa: GaTapen
(bepMmeHTepOB, TyOYy sIpHBIE anmnapaThl. | OMOreHHO-HENPEPHIBHOE KYJIbTUBUPOBAHHE. XEMOCTAT,
TypOugocTar. 3HaueHHE METOJIa HEMPEPhIBHOIO KYJIbTUBUPOBAHUS IS U3yUeHHs (PU3UOIOTHH
MUKpPOOPraHM3MOB U B IIPOMBIIIJIEHHOCTU. POCT M pa3BUTHE KIETOK MHUKPOOPTaHU3MOB.
CHHXpOHHBIE KYIBTYPBI, CIIOCOOBI UX MOJIYYSHHS.

Du3n0J0rust MUKPOOPranu3moBs. /leiicTBue (pakTOPOB BHELIHEH cpebl
Poct B 3aBucuMocTH OT TemmepaTyphl. KapauHaiabHble TOYKM (BEpXHHE M HUKHHE
rpaauiel). OcobeHHOCTH TMCHXpPOUIOoB, Me30puiIoB u TepModmiIoB. TepMOyCTOMYUBOCTH
BEreTAaTHBHBIX KJIETOK PAa3JIUYHbIX MHUKPOOPTaHW3MOB, OJHJIOCIOp OakTepuil W Ipyrux
nokosimmxcst ¢opMm. Mcrmonbp3oBaHuWe BBICOKHMX TeMIeparyp Uil crepwinsanuu. JlefcTBue



HU3KUX TeMIeparyp. XpaHEHHE 3aMOPOXKEHHBIX KyJIbTyp. ['HMapocTaTHueckoe aBliCHUE;
OGapodunbHble W OapoTosepaHTHBIe (QopMbl. Ocmotmueckoe gnaBieHue. (OcoOEHHOCTH
ocMOGUIOB ¥ Talo(PWIOB, pACIpPOCTpaHEHWE © TNPAKTHUYECKOe 3HadeHWe. Pamuanus.
DuU3MO0IOTUYECKOE, MYTareHHOe 51 CTEPUIIN3YIOLIEE JIEUCTBUE. Y cToW4nBOCTh
MUKpPOOPTaHU3MOB K  yIbTPaQHUONETOBBIM JIydaM H  HOHU3HUPYIOIIUM  H3IIYYCHUSIM.
doropeakTuBanus. POCT MEKPOOPTaHH3MOB B 3aBUCUMOCTH OT BIIAYKHOCTH.

YcroitunBocTh K BbICymMBaHuio. Jlmodpunmszanus. OTHOIIEHHE MHUKPOOPTaHU3MOB K
KHCIIOPOly; a’poObl M aHa’poObl (oOysmratHbie W (DaKydbTaTUBHBIC). BO3MOXXHBIE TPUYHHBI
WHTHOMPYIOMIEro JEHCTBUSI KUCIOpPOJa Ha CTPOTHMX aHa’dpoboB. PocT pazmmunbix a’po0oB B
3aBUCUMOCTH OT cojepkanus kuciopoga (pO2). OKHCIUTETbHO-BOCCTAHOBUTEIBHBIN
NOTEHIMAN cpefbl, (akTopsl, ero onpenemnsomue. 3nauenue pH cpensl. lllenodeycroitunseie,
KHCIIOTOYCTOMYMBBIE M alUAO(DUIbHBIE MUKPOOPTaHU3MBI. 3Ha4YeHHE W30bITKA W HEAOCTaTKa
DJIEMEHTOB MHUTaHUA. AHTUMHKPOOHBIE BemiecTBa. [Ipupona u mpoucxoxaeHue (aOMOTUYECKOE,
OMOTHYECKOE) AaHTUMUKPOOHBIX BemecTB. CHenupuUYHOCTP Y MEXaHU3M  JICHCTBUA.
bakrepuocrarnuecknit u  OaktepuruaHbld  dddexTei. OOmacTH MPUMEHEHUS Pa3IUYHBIX
AHTUMHUKPOOHBIX COCIMHEHU. Baxwneiimue XUMHOTEPANEBTUUECKUE Mpernaparsl,
KOHCEPBUPYIOIIKE, 1e3UHPUIUPYIOLIIE S CTEPUIIU3YIOIINE CPEICTBA.

IIntanue

Pa3nooOpasue morpeOHOCTEH B MUTAaHUM B MHUPE MUKPOOPTaHU3MOB. ABTOTpodus u
rereporpodus. Ilonsatuss ¢QotoaBToTpoduUs, doTorereporpodus, XeMOIUTOABTOTPODUS,
XEMOJIUTOOPTaHOTpoHst, XxemoopraHorerepoTpodus. CarnpoduTsl, KOMEHCAIbl U IapasuTHI.
[IpoToTpodsl, aykcoTpodsl, maparpodsl (BHYTPUKIETOYHBIE Tapa3uThl). ICTOYHUKH yriepoaa u
SHEPTUH, UCIIOJIb3yeMble MUKpoopranuzMamu. PaznooOpasue. Mcrounuku azora. Opranndeckue
M MHHEpAIbHBIC COCJMHEHHS a30Ta, pojb B MeTabomm3Me KieTok. lloTpeOHOCTB
MHKpPOOPTaHU3MOB B TOTOBBIX AMHHOKHCIOTaX, BHUTaMHHaX M Jpyrux (Qakropax pocra.
[pakTHueckoe pUMEHEHHE ayKCOTPO(HBIX MHKpPOOPTaHU3MOB. [TorpebHOCTH
MHKPOOPTaHU3MOB B COCIAMHEHUSX cepbl, ¢dochopa, B MHKpOIIEMEHTax (HKele3e, MarHww,
KaJuM, KalbLUU, HATpUHM, Mapranue, MmonubaeHe u apyrux). VX ponb B Meraboiu3me.
[IpoHuKHOBEHHE B KIETKY NHTaTeNbHBIX BemlecTB. Juddy3us W akTHBHBIA TpaHCHIOPT
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN M COCTUHEHUI HEPACTBOPUMBIX B BOJIC.

Oo0meH BemecTB (MeTa001HU3M)

Anabonmueckne U Karaboimudeckue Tmpouecchl. VX B3auMOCBSI3W Y  pasHBIX
MHUKPOOPraHu3MoB (aBTOTpodoB, rerepoTpodoB). AMbudomHUTH U 1IeHTPa0b0IUTE. OCHOBHBIE U
JIOTIOJTHUTEIbHBIC (aHAIIIEPOTUUYECKHE) ITYyTH META00IM3Ma.

1. AnaGonm3M (KOHCTPYKTHBHBIN METaOOIN3M).

OCHOBHBIE MOHOMEpBHI KOHCTPYKTHBHOTO MeTabonu3ma (OpraHH4ecKue KHUCIOTHI,
aAMHHOKHUCIIOTHI, caxapa, a30THCTble OCHOBaHMA U Apyrue). [lytu obpa3oBaHus U JaidbHEUIIETO
UCTIOJIb30BaHUS. ACCHUMWJISIIIUA  YIIIepo/a YIJIEKUCIOTH rerepoTpodamMu M aBTOTpOdamHu.
[lentozodochaTHbii  BOCCTAHOBUTEIBHBIA IMKJI YIJIEPOAa W BOCCTAHOBUTENBHBIA ITHKII
KapOOHOBBIX KHUCJIOT. Hanmuume »THX IMKJIOB Yy pa3iMYHbIX MHUKpPOOpraHu3moB. Ilytu
ACCUMIJIALIMA MHMKPOOpPTraHU3MaMH JPYTUX OJHOYTJIEPOJHUX COEIMHEHUN (MEeTaH, METaHOI,
dopmuar). Mcnonp3oBanue anerata U APYruxX OBYYIJIEPOIHBIX COCAMHEHMH. 3HAYeHHE IUKIIA
TPUKapOOHOBBIX KUCIOT U TNIMOKCUJIATHOTO HIYHTA B KOHCTPYKTUBHOM MeTa0oIu3Me. Y CBOCHHE
MUHEPATBHBIX COEIWHEHUN a3oTa. ACCUMMIISLMOHHAs HUTpaTpenykius. Ilytu obpazoBanus
aMHHOKUCIOT  (IpsiIMOe  aMUHUpPOBaHME,  IIE€pEaMUHUPOBAHHE,  B3aWMOIIPEBPAIICHUE).



OO6pazoBanne MukpoopranumdmMamu d -aMuUHOKHUCIOT. Dukcanuss MOJEKYJISIpHOTO a30Ta.
CBOOOIHOXKMBYIIIME M CHUMOMOTHYECKHE a30TPHUKCATOpPhl. MexaHu3M  a30T(PHUKCAIIHH.
[IpakTHyeckoe 3HaueHUE IMpolecca. YCBOCHHE COEAMHEHHH cepbl. ACCHUMWISIMOHHAS
cynbparpenykius. CHHTE3 HYKJIEHHOBBIX KHCIOT, moiudocdaroB, OEIKOB, ITUIUAOB,
MOJIUCAXapUI0B, W JAPYTUX KOMIIOHEHTOB KJIETOK. [IpakTudeckoe 3HauYeHHWE MHUKPOOHOTO
O6unocuHTe3a. MUKpOOPraHM3Mbl KaK HCTOUHUKH JEHIEBOr0 OejKka u aMHHOKUCIOT. OOpa3oBaHue
U BBIJIEICHHE THAPOIUTHYECKHX (epMEeHTOB (MpoTenHas3, HyKjea3, aMmuia3, MeKTHHa3,
1[eJUTI0Na3, JIMIAa3), BATAMHUHOB U JPYTHX POCTOBBIX (PAKTOPOB, MOJMCAXAPHUIOB (IEKCTPAHOB),
TOKCHHOB, ajJKOJIOMJOB. bBHOCHHTE3 aHTHOMOTHKOB. DBakHelnne aHTHOMOTUKH U HX
MPOAYLEHTHI; MPAKTUYECKOE MPUMEHEHNE aHTHONOTHKOB.

2. Karabonusm (PHEpreTHUecKue MpoIecchl).

CrocoObl TONMYYeHHs] MUKPOOPTaHM3MaMU JSHEPrus HW TMYTH ee€ TpaHchopMmaimm.
Buonornyeckoe okucieHue. DHIOTCHHbIE M 3K30TCHHbIC, OPraHMYECKHEe M HEOpraHUYecKHe
okucnsieMble cyOcTpaTsl. VX pasHooOpa3ue M OOIIHOCTb IMyTeH OKHCIUTEIbHBIX IPOLIECCOB.
Kucnopon wu npyrume aknentopbl Bojopoxaa. lLlentpameHas pons AT®D u  crocoObl ee
00pa3zoBaHMs: OKUCIUTENBbHOE (HOChHOPHIMPOBAHUE B IIEMHU MEPEHOCA DJIEKTPOHOB, CYOCTPAaTHOE
dbochopunuposanue, hotodochopuaupoBaHre. IBOIIOIHUS SHEPTETUUECKHUX MTPOIIECCOB.

bpoxenus. Knaccuduxarnusa copaxkuanus yriaeBoaos mno [lamomHaukoBy. CybcTpaTHOE
dbochopunupoBanue. CnuproBoe. MOJIOYHOKHUCIOE TOMO- U reTepodepMeHTaTUBHOE OpOKEHHUE,
IPOMMOHOBOKHUCIIOE, MAaCISIHOKHUCIIOE, alleTOHOOYTHIIOBOE, CMellaHHble OpoxkeHHus. OCHOBHBIE
IOPOAYKTHl PA3MUYHbIX OpokeHHi. M3MeHeHHMs OpoKeHUHl B 3aBHCHUMOCTH OT YCJIOBUH
KYJIbTUBHPOBAaHUS ~ MHUKPOOpPraHu3MoB.  JIByxda3zHOCTh  OpoKeHMid, €€  IPUYUHBL
XapakTepucTuka MHKPOOPTaHU3MOB, BBI3BIBAIONINX pa3MU4Hbe OpokeHus. [IpakTuyeckoe
3HaYeHHE JTHUX IMpoLeccoB. AHA’pOOHOE pa3lIOKEHHEe MHUKPOOPraHU3MaMH TMOJUMEPHBIX
coenquHeHuil.  llemtono3opaspymaomuye, NEKTUHPa3pyllaoliie, aMMOHU(UIMpYOIIKE
(THUJIOCTHBIEC) COpaKMBAIONIUE AMUHOKHUCIOTHI, OAKTEPUU W JAPYrU€ MHKPOOpPTaHW3MBI. X
MPAKTUYECKOE 3HaYCHHE.

AHa’po0HOe OKHCJICHHE OPTraHNYeCKHX CyOCTPATOB C HCIOJIb30BAHHEM HEOPIaHMYECKOIo
aKuenTopa Boaopoaa

MertanoOpasytomue apxen. Iyt 0OpazoBaHMs MeTaHa MPU HCIIOJIB30BAaHUH PAa3IMYHbBIX
coequnenuii. Cynbdarpenykuus. MHUKpOOpPraHU3MBI, BBI3BIBAIOIIME ATOT mpouecc. Iyt
JUCCUMWIALIMOHHON  cynbgaTtpenykuuu. Okucisemble  cyOctpatel.  JleHuTpudukanus.
MukpoopranusMsl, BbI3BIBAIOLIME JTOT Ipouecc. [IyTh IMCCUMUISILIMOHHON HHUTPAaTpEAYyKLIHH.
Oxucnsgemble cyOcTparbl. 3HaueHUE ACHUTpUDUKALUY, CyIb(ATpeIyKIMM M METaHOIeHe3a B
IIPUPOJHBIX YCIOBHSX.

A3po0HOe OKHC/ICHHE OPraHNYeCKHX BellecTB

PazHooOpaszue cyOCTpaToOB, OKHUCISIEMBIX MHKPOOPraHM3MaMH: YIJIEBOJBI, OCNKH,
HYKJIEMHOBBIE KHUCIIOTBI, JIMIHUIBI, YIJIEBOAOPOJBI, IOJMMEPHBIE U MEJIKHE MOJIEKYJIBI.
VYHuBepcaibHble MeXaHW3Mbl ToiydeHus AT® npu OHMOJOTHYECKOM OKHUCICHUHU: ITUKII
TPUKApOOHOBBIX KHUCIOT W TEHT030(oc(aTHBI OKHCIAUTENbHBIN LuKI. KoHeuHble myTH
IIepeHoca BOJOPOJa U 3JIEKTPOHOB OT cyOcTpara Ha KuciaopoJ. ['nmaBHeHne nepeHOCUHKH U
dbepMeHThI, ydacTBYyIomue B 3TUX mnporieccax. [lomnoe okucnenue no CO, u HoO (mpixanue).
HenonHoe okuciaeHHe OpPraHMYECKHX CYOCTPAaTOB, MPOMYKTHI M IPUYMHBI 3TOTO SIBICHUS.
CedeHne OaKTEepUil U CBS3b ATOTO MPOIIECCa C OKUCIUTEIBHBIMU MTPOIIeCCaMi. XapaKTePUCTHKA
U TPAaKTUYECKOE 3HAUEHHUS BAXKHEHIIMX TPYNI MHUKPOOPTaHM3MOB, CIIOCOOHBIX OKHCIATH
pa3iuyHble TMPHUPOJIHBIE BEIIECTBA C OOpa30BaHMEM IPAKTUYECKH IICHHBIX IPOIYKTOB.



YKCyCHOKHUCIBIE OakTepuu, oOpasyemble WMH TPOXYKThl. CHHTE3 OpPraHUYeCKHX KHCIIOT
IpyruMu  OakTepussiMu W Tpubamu. TpanchopManuss MHKPOOPTAaHM3MaMHU CTEPOHJIHBIX,
WHJIOJIBHBIX U IpYyTUX coeInHeHM. [IpakTuieckoe UCIonb30BaHueE.

Okuc/ieHHe HEOPraHUYECKUX COeTMHEHUI (AHOPTrOKCUIAIMS) U XeMOCHHTE3

['pymnma XEMOJIUTOABTOTPO(DHBIX MUKPOOPTaHU3MOB, OCHOBHBIE CBOICTBa
Hurtpudukamus, ¢asbl npoiecca, MpOMEKYTOYHbIC U KOHEUHbIE MPOIyKThl. COeNUHEHUS CEPHI,
OKHCIISIEMblE MHKpPOOpraHM3MaMu. [lyTH OKHCIIEHUWS, KOHEYHbIe NPOAYKTH. OKHCICHHE
Bomopona. OKHCIEHHE »JKelle3a W Maprafiia, JHEPreTHYecKoe 3HaueHHWe. OJICKTPOHHO-
TPAHCIOPTHBIE CUCTEMBI PA3JIMYHBIX XeMOaBTOTPO(oB. KoOHEUHBIE aKIEenTOphl AJIEKTPOHA.
O(PGhEeKTUBHOCT,  HWCIONB30BaHMWSI ~ CBOOOMHOW  »Hepruu.  [IpakThdeckoe  3HauYeHUE
XEMOJUTOABTOTPO(OB.

DOTOCHHTE3UPYIOIIME MUKPOOPTaHU3MbI

XapaktepucTuka (POTOCHHTE3UPYIOUIMX OakTepuil M MHKpoBojopocieid. OcobeHHOCTH
OaKTepHaTbHOTO u PacTUTENILHOTO ¢dorocuHTe3A. [TurmeHTsI, YCTPOHCTBO
(OTOCHHTE3UPYIOLIETO anmnapaTa, MEXaHW3M U MPOIYKTHI (POTOCHHTE3A.

I'eneTnka U N3MEHYHUBOCTH

Opranuzanys TE€HETUYEeCKOro ammapara y 3BKapHOTOB M IPOKApUOTOB. MexaHU3M
permukanmu JIHK. T'enernueckmii koxg u cuHTe3 Oenka. ['eHetmyeckas u (peHOTHUIIMUYECKAS
(¢pusmonornueckasi) M3BMEHUMBOCTh. MyTanuss U pekoMOuHanuu. [Ipupoma u TUIBI MyTaIui.
Yacrora wmyranuil. Myrarennsie (akropbl. [lomymsaunonHas u3MeHYMBOCTh. CeneKIus
MyTaHTOB. OOIacTH  MPAKTUYECKOTO  HCIONB30BAaHHWS ~ MYTaHTOB  MHUKPOOPTaHWU3MOB.
PexomOuHaIMs y 3yKapuOTHBIX MUKpOOpraHu3MoB. [10o0BOM M mapacekcyanbHbIH MPOIECCHI.
PexoMmOuHamss y mnpokapuor: TpaHchopmanus, TpaHCAYKIMS, KOHBIoranus. I[lma3Mussr
Oaktepuii, Perymsmus oOmena BemecTB. KOHCTUTYTHMBHBIE W WHIYIUOCIBbHBIC (EPMEHTHI.
MexaHu3Mbl peryssiiuu cuHTe3a (GepMEeHTOB (MHIYKIMS, pernpeccusi). Perymisius akTUBHOCTH
(GbepMEHTOB; CBOMCTBA aJIOCTEPUUYECKUX (PepMEeHTOB. MHUKPOOPTaHU3MBI M DBOJIOIMOHHBIN
nporiecc. Bo3MokHbIE (UIOTEHETUYECKHE CBSI3U MHUKPOOPTAaHW3MOB (ITPOKAPHOT W IBKAPHOT).
Wx orpakeHue B cucreMatuke. BozaMokHOE POUCX0KIEHUE BUPYCOB.

IKOJIOTHSI MUKPOOPTaHU3MOB

Bbuocdepa u pacnpoctpanenre MUKpoopranu3MoB. CoJiepKaHue U BaKHEHIINE TPYIIIbI
MHUKPOOPTaHU3MOB B TO4YBE, BOjoEMax M arMmochepe. KpyroBopoTsl BemiecTB B HpUPOJE -
yriaepojaa, a3oTa, MHUHEpAIbHBIX 3JeMeHTOB. OcHoBomosyarampomue padoTsl OMENSIHCKOTOo U
Bunorpazackoro. bruoxummuueckasi 1edaTeabHOCTh MUKPOOPTaHU3MOB. Poilb MUKpPOOpPraHU3MOB B
MOYBOOOPA30BATENBHBIX MpolleccaX M B IUJIOJOPOAUU TOYB. 3HAYEHHE MHKPOOPTaHHU3MOB B
NEPBUYHON NMPOAYKIMH BOJOEMOB U MHUHEpAIM3alMK OPraHUYECKUX BellecTB. Vcnonb30BaHue
JUIsL OYUCTKM CTOUHBIX Boj. CaHuTapHblii KOHTposib. PacmpocTpaneHne U poiib
MHUKPOOPTaHU3MOB B HE(PTSIHBIX MECTOPOXKACHUSAX. YdacTue B 0Opa30oBaHUM TMOJIE3HBIX
uckomnaembix. IIpuMeHeHHe MHMKPOOMOIOTHUECKUX MPOIECCOB Ul TOJXYYEHHUS IOJIE3HBIX
UCKOTIaeMbIX. MUKPOOpPTraHU3MBI B aTMOC(epe U KOCMOCE.

®opma B3aHMOOTHOLIIEHHI MUKPOOPTaHU3MOB MeKAy c000ii M ¢ BBICIIMMH OPraHU3MaMHU
(MeTabHo03, cMMOMO03, AHTATOHU3M)

3HaueHue METa0MOTUYECKUX U  CHUMOMOTHYECKMX  B3aMMOOTHOIIEHUH  MEXIY

MUKpoopranu3mMamu. Paznuuneie (opmbel  aHTaronusma ("akTuBHBIN" W "MacCUBHBIN"

AQHTaroHW3M, Napa3uTU3M, XUIIHUYECTBO). [IpakTHueckoe HCHONb30BaHHWE aHTaroHU3Ma



MUKpPOOPTraHM3MOB B MEIUIMHE M CEIbCKOM XO3siiicTBe. MUKpPOOpPraHW3Mbl W PaCTEHUS.
Puzochepnas u snudutHas mukpodaopa, 3HadeHHe. CUMOMOTHUECKHE B3aMMOOTHOIICHUS
MEXIy MUKPOOPIaHU3MaMHU M pacTeHUsIMH (KJIyOeHbKOBbIE U OOOOBBIE pacTEHUs, MUKOPU3BI U
npyrue). duromaroreHHsle MHKpoopraHusmbl. HopmanbHas Mukpodiopa uenoBeka H
KUBOTHBIX. [ HOTOOMOTHYECKHE JKMBOTHBIC (AKCEHWYHBIE), WX HAy4YHOE 3HAYCHHE.
CuMOHOTHYECKHE B3aMMOOTHOIICHNSI MUKPOOPTaHU3MOB M KHBOTHBIX (IIpUMEpBL: MUKpodIIopa
pyOua, nuranue tepmuToB). [lapasutbl U maTOreHHbIE MHUKPOOpPraHu3Mbl. PacmpocTpaneHue.
[Ipuunabl  matoreHHoctr. (OOpa3oBaHWE MHUKpOOpraHW3MaMu TOKCHHOB. [lonstue 00
UMMyHHUTETE. MUKPOOHOIOrH4YeCKHe METOIbl 0OPbOBI ¢ BPETHBIMU HACEKOMBIMH.

OueHka ypoBHS 3HAHM
MakcumanbHoe Koaudecto 0amios — 100.
MuHMMaTbHOE KOJIMYECTBO OA/UIOB I JIONMYCKa K TOCICAYIOUIEMY BCTYIHUTEIBHOMY
’K3aMeHy — o1.

CooTBeTcTBHE CTOOAUIBHOW IMKAIbl MATHOAIBHONW CHCTEME TPHUBEICHO B TaOIHIE
HIKE!

Ne banel o OLEHKY 10 MATHOATUILHOM CHUCTEME
n/m CcTOOAIILHON

S5 / OTNMYHO — HaTW4Me TIYOOKUX MCUEPIIBIBAIOIIMX 3HAHUN BCETO
IIPOrPaMMHOTO MaTepuaja, IMOHUMAaHUE CYIIHOCTH M B3aHMOCBS3H
1 86-100 paccMaTpUBaeMbIX IIPOLIECCOB u SIBJICHUM. Jlornuecku
IIOCJIEI0BATEIbHBIC, TIOJIHBIC, TPABHIIBHBIE 1 KOHKPETHBIE OTBETHI HA
BCE OCHOBHBIC BONPOCHL. [IpaBWiIbHBIE M KOHKPETHBIE OTBETHI HA
JIOTIOJTHATEIBHBIE BOIIPOCHI.

4 / Xopolo — HaJlu4yhe TBEPIbIX U JOCTATOYHO IMOJHBIX 3HAHUH B
2 69-85 o0beMe  MpOorpaMMbl  BCTYMUTENbHBIX  WCHOBITAHWN;  4YETKOE
U3JI0KEHUE MaTepuaia, JONMYCKAlTCS OTIENbHbIE JIOTHYECKHE U
CTHJIMCTUYECKUE TOTPEITHOCTH MPU OTBETE

3 / ynoBIETBOPUTENHHO — HAJTMUKE TBEP/IbIX 3HAHUN MTPOrPAMMHOTO
MaTepuasa, TOHUMaHUE CYIIHOCTH PacCMaTPUBAEMbIX IPOIECCOB U
3 51-68 apreHuil. [locrnenoBarenbHble M TpPaBUIbHBIE, HO HEJOCTATOYHO
pa3BepHYThIE OTBETHI HA OCHOBHBIE BOMPOCHI. [IpaBuIbHBIE OTBETHI C
HEOOIBIIMMH HETOYHOCTSMHU Ha JOMOJHUTEIBHBIE BOIIPOCHI

2 / HEyHOBJETBOPUTEIBHO — OTBETHl HE CBS3aHBI C BONPOCAMH,
HaIMYME TpyObIX OMIMOOK B OTBETE, HEMOHUMAaHHUE CYIIHOCTH
4 0-50 M3JIaraéMoro BOIIPOCAa, HEYMEHUE NPUMEHATh 3HAHUS HA IPAKTHUKE,
HEYBEPEHHOCTb U HETOYHOCTH OTBETOB HA JIOIOJIHUTEIBHBIE U
HaBOJALIME BOIIPOCHI
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