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1. O6aacTh NnpUMeHEeHHS 1 HOPMATHBHBIE CCHLIIKHU
[IporpaMMa BCTYHNUTENBHOIO UCHBITAaHUA C(HOPMHPOBAHA Ha OCHOBE (efepalbHbIX
roCyJapCTBEHHBIX TPeOOBAaHUH MO MPOrpaMMaM HMOJArOTOBKHM HAyYHBIX M HAyYHO-TIEarorndeckux
KaJpoOB B aCHUpPAHType U IMOpsAJKa MpuemMa Ha oOydeHue 1o oOpa30BaTEeNbHBIM IPOrpaMMam
BBICLIIETO0 00pa30BaHUA - IPOrpaMMaM MOJArOTOBKH HAyYHBIX M HAyYHO-TEarornyeckux KaJpoB B
acIHpaHType.

2. CrpyKTypa BCTYNHTEJIBHOIO K3aMeHa

[IporpamMma BCTYNMUTENBHOTO HCHBITAaHUS C(HOPMUPOBAHA HA OCHOBE (heaepabHBIX
rOCy/lapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB BBICHIEr0 O00pa3oBaHUS IO Mporpammam
CHELUAaIUTETa WM MATUCTPaTypHI.

[IporpaMmma colepXUT TmepedeHb TeM (BOINPOCOB) IO CHEUHUAIbHOW JUCHUILTUHE
COOTBETCTBYIONIEH HAYYHOU crienuaibHOoCTh 1.5.6.-brotexnonorus

BerynuTensHoe ucbITaHUE TIO CIENUANIBHON JUCHUIUIMHE COCTOUT U3 IBYX OJIOKOB:

- TEOPETUYECKUH H3K3aMEH, NMPOBOAMMBIM OYHO B NMUCHMEHHOW H/MIM YCTHOW ¢opme
(MakcumanbHbIi 6amt — 100);

- noptdonuo (MakcuManbHbIi 6amt — 100).

MuHUMaTbHOE KOJTMYECTBO OAJIOB ISl TEOPETUIECKOTO dK3aMeHa coctaBisieT 50 6amnos.

[Tpu mony4eHUH MO TEOPETUUECKOMY IK3aMEHY pe3yibTaTa HM)Ke MUHHUMajibHOro Oaia,
nopT(hoIMo HE pacCMAaTPUBAETCS U HE CYMMHPYETCSI ¢ PE3yJIbTaTOM TEOPETHUECKOT0 AK3aMEHa.

2.1.0neHKa HHAMBHUAYAJIBHBIX JocTHKeHNH. CTpPyKTYpa noprdo/mo

MakcumanbHasi BO3MOXKHAsi OLEHKA 32 HWHIWBUAYaJIbHBIE JOCTIKEHHS (IMOPTQOIHO)

coctasisieT 100 Ganos.

Jnist ydacTHsi B KOHKYpCe OLIEHKH MHIMBHTya bHBIX JTOCTHKEHUHN (TOPT(OIn0) abUTyprueHT

MOJKET MPEJICTABUTD CIEAYIONINE JOKYMEHTHI, HOATBEPKIAIOIINE €r0 TOCTUKCHUS:

a.  Jloxmangsl Ha MEKAYHApOIHBIX U POCCUHCKUX KOH(PEPEHIMIX, HAyYHbIX CEMHUHAPAX,
Hay4HbIX IIKOJAX M T.I. IO HANpaBJICHUIO OYAYIIEro IUCCEPTALIMOHHOIO HCCIIEAOBAHMUS.
[TonTBepkmaeTcss TPENCTABICHUEM MpOTrpaMMbl  KOH(EpeHIMH, uIiomMa (cepTtudukara)
y4acTHHKA.

b.  OnyOnukoBaHHBIE WIM NPUHATHIC K MMyOJIUKAIIMK HAyYHbIE paOOThI (CTaThH, JOKJIAIbI
B cOOpHUKaxX JA0KIa10B). [loaTBepKaaeTCs MpecTaBlIeHueM MIEKTPOHHBIX KO TO/UIMHHUKOB,
CCBUIKOM Ha OTKPBIThIE MCTOYHUKH, CHPABKON M3 PEJaKIUM O NPUHATHH K ITYOJUKAIMH C
00s13aTeNIbHBIM yKa3aHWEM HOMepa JKypHajla U cTpaHuil. [lyOnuKamuu AOJKHBI OTHOCHUTBCS K
TOMY K€ HaIlpaBJICHHIO, YTO U TeMa OyylIero AUCCepTallMOHHOTO UCCIIEA0BaHUS.

c.  CauperenbcTBa 0 TOCYAAPCTBEHHOM pErucTpaliiy IporpaMM 1 0a3 JaHHBIX, HATEHTHI
Ha U300peTeHNs, MAaTEHTh! Ha NOJIE3HbIE MOJAEIH, U TPOY.

d. VYuactue B Hay4YHO-HMCCIEIOBATENbCKMX IPOEKTaX, AaKaJEeMHUYECKUX TIpaHTax.
[TonTBepxmaeTcst JaHHBIMU NPOEKTa (Ha3BaHHE, HOMEP TpaHTa, (HOH), KOHTAKTHBIMU JaHHBIMH
PYKOBOJIUTEIS TPOEKTA M KpaTKoil anHoTanuei (e 6oee 200 coB), pa3bsACHSIONIEH CyTh paOOThI
abuTtypHeHra.

Ilepedyensb mocTukeHU NOPTPOIHO, yYNTHIBAEMBIX IIPU NPpUeMe HA 00y4eHHe



Noe 11/

I/IHI[I/IBI/II[yaJIbHOG JOCTHKCHHE

HoarBep:kaarommi
JOKYMEHT

KoanuecTBo
0aJ/10B
3a Kaxaoe
JOCTHIKEHHEe

Hayunsle myOnukanuu (TeMaTHKa MyOIHKaAIIH
JOJ’KHA COOTBETCTBOBATh HAyUYHOU
CIELUAJIbHOCTH, 110 KOTOPOH ITOCTYIAIOIINI
YY9aCTBYET B KOHKYPCE):

B )KypHasax nepedys BAK;

B JKypHaJIaX MHACKCUPYEMBIX B Scopus H (KJTH)
WoS (B ToM uncie BXOJAIUX B 6a3y JaHHBIX
RSCI) Q1 mmm Q2;

B )KypHaJIaxX HHICKCUPYEMbIX B Scopus U (WUin)
WoS (B ToM uncie BXoasamnux B 6a3y JaHHBIX
RSCI) Q3 unu Q4.

Komnus crateu ¢
BBIXOIHBIMU
JAHHBIMU KypHaa,
DOI, URL

10

25

15

['paHThI, IPOEKTHI [0 BBHITOJIHEHUIO HAYYHO-
HCCIIEA0BATENbCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT, TeMaTuKa KOTOPHIX COOTBETCTBYET
HaIlpaBJIEHUIO MOJATOTOBKH B KOHKYpCE, 110
KOTOPOMY y4acTBYET MOCTYHAIOUIHi, U B
KOTOPBIX OH SIBJISUICS:

PYKOBOJIUTENIEM

HUCIIOJIHHUTCIIEM

Kommus
MOJAIIMCAHHOT0
COTJIalICHHUS
C TpaHTO/AATENEM

Hanuune nokyMeHTa, y10CTOBEPSIOLIETO
aBTOPCTBO (COABTOPCTBO) MOCTYHAIOIIETO Ha
JOCTUTHYTBIA UM HaYYHBIA (Hay4IHO-
METOANYECKUH, HAYYHO-TEXHUYECKUH, HAYYHO-
TBOPYECKHUI) PE3yJIbTAT UHTEIJIEKTYIbHOM
NESITEIbHOCTH:

— MIaTEHT Ha U300PETEHHE;

— IMAaTCHT Ha IMOJIC3HYIO MOACIIb,

— CBUJIETEIBCTBO O FOCYJAapCTBEHHOMN
peructpauuu nporpamm st 9BM;

— CBUJETEIBCTBO O 'OCYJapCTBEHHOMN
peructpanuu 6a3bl JaHHBIX;

— CBUJIETEIBCTBO O FOCYJAapCTBEHHOMN
PETUCTpalMK TOMOJIOTUH HHTErPAIbHBIX
MHUKPOCXEM.

Komus narenra uian
CBUETEIHCTBA




KoanuecTBo

HoarBep:kaarommi 0aJ1710B
JOKYMEHT 3a Kaxaoe

JOCTHIKEHHEe

Ne /g NuauBuayanbHOE T0CTHKEHUE

4. | [lyOnukauus B MaTepragax MeKIyHApOIHBIX U
BCEPOCCHMCKNX HAYYHO-TEXHUYECKUX
KOH(EepeHIHi, BKII04ast MyOJIUKaIlluH B
BBIITyCKaX HaYYHBIX KYPHAJIOB, MyOIHKYIOIINX
CTaThU 10 UTOTaM KOH(epeHUnH (M3JaHUIX TUTIA
Conference series u(unu) Proceedings), Koluu MaTepuanos
MIPOBOJIUMBIX HE paHee 4eM 3a 2 roja, KoH(epenImii
NPEALIECTBYIOMINX MTPUEMY. (Te3UCOB JOKJIAIOB)
TemaTuka myOIMKay JOKHA ¢ NPUJIOKEHHEM
COOTBETCTBOBATh HAYYHOH CHEIUATBHOCTH, 110 THUTYJIbHBIX JIACTOB,

KOTOPOU ITOCTYIAIOIIMMI Y4aCTBYET B KOHKYpCE: DOI, URL (nipu

3a KOH(EepEeHIIHI0, HHIEKCUPYEMYIO B 0aze HAJINYHH)
narablx Web of Science u (wnm) Scopus
(mHAeKcanus COOpPHHUKA WIIH JKypHAJIa ¢ 5
nyOJIMKanuei moATBEPKAaeTCS CChUTKON MITH
CKPUHIIIOTOM M3 0a3bl IAHHBIX ).

3a Mpoyvre KOHPEPEHITUH. 3

5. | Hanwmume nurmmomMoB moOeauTeneit MeponpusTuii Komusa mumioma
MEXIYHApOAHOTO ¥ BCEPOCCUMCKOTO 3HAUCHUS,
MTOATBEPIKIAIOIINE YCIIEXH B TPO(ecCHOHATbHON 3
IIOATOTOBKEC KaHAUdaTa AJIsd HOCTyH.HeHI/I}I B
aCIIUpaHTypy.

OL[GHKa WHIUBUIYAJIbHBIX ,Z[OCTI/I)KGHI/II\/'I MMPOBOAUTCA HA CO6€C€I[OB3.HI/II/I.

2.2.CTpyKTypa U npoueaypa npoBeleHusi TEOPETUIECKOI0 IK3aMeHa

MaxkcumanbHasi BO3MOKHAs OIIEHKA 32 TEOPETHUYECKHH sk3aMeH cocTasiseT 100 Ganos.
CobecenoBaHue COCTOUT U3 JIBYX YacTeH.

1) OTBeT Ha BOPOCHI B COOTBETCTBHUH C HAYYHOH CIIEIIMAIIBHOCTHIO Oy IyIIeld HaydHO-
HCCJIEI0OBATEIbCKOM pabOThI (JIMCCEPTALINHN).

AOuUTYypUEeHT BBIOMpaeT OWJIET, COAEp)KalIMii JBa BONpOCAa W3 NPEACTABICHHBIX B
nporpamMMe co0eceI0BaHuUs TEM.

Aburypuenty npenocrasisgercs 30 MUHYT Ha MOATOTOBKY. B X0/1€ OTBETa KOMUCCHS MOXKET
3aJaBaTh YTOYHSIOLINE BOIPOCHI.

2) becena mno TuTaHWpyeMOMYy HamNpaBJICHHUIO HCCIECIOBAHUUA. AOUTYpHUEHTY
HEOOXOIUMO  PAacKpbITh  CIEAYIOUIME  BONPOCHI:  MpeAnoiaraeMas TeMa  Hay4yHo-
HCCIIEI0OBATENbCKON palboThl, (HOPMYIUPOBKA MPOOJIEMBI, IIEH €€ HCCIIeI0OBaHUs, HOBH3HA. B
X0JIe OTBETAa KOMHUCCHS MOXET 3a/1aBaTh YTOUYHSIOIINE BOIIPOCHI.

2.3. IlepeyeHn TeM AJ1 TEOPETHYECKOI0 IK3aMeHa
1.McTopus pa3BUTHS OMOTEXHOJIOTHH U OCHOBHBIE €€ aCIEKTHI.
2. OCHOBHBIE U BCIIOMOTaTeIbHBIE MECTOABI KJIETOYHON OMOTEXHOIOTHH B CCIICKIINH paCTeHHﬁ.
3. llenu u 3a1a4v TeHHOW UH)XKEHEPUU PACTECHHIA.




4. KamrycHas TKaHb — OCHOBHOH OOBEKT WCCIICIOBAaHUNW TPH KIETOYHOW HWHIKEHEPHUH.
IIpakTueckoe NPUMEHEHNUE KaJUTyCHOM TKaHU.

5. TexHuka KyJIbTHUBUPOBAHHUS PACTUTENIbHBIX TKAaHEW Ha pa3HBIX JTanax KJIOHAJIBHOIO
MUKPOPa3MHOXEHUS PACTCHUM.

6. OCHOBHBIE HANPABJIEHUS UCCIEA0BaHUMN 110 KJIIETOUHOW MHXEHEPUN PACTEHUH.

7. CycnieH3MOHHas KyJbTypa, CIIOcOObI MOJIy4YeHHUs, OCHOBHBIE XapakTepucTuku. [IpakTuueckoe
IIPUMEHEHHE CYCIIEH3UOHHOM KYJbTYPBI.

8. TeXHOJIO0TUM CO3JJaHUsI TAIUIONIHBIX PACTEHUM.

9. Comaru4eckasi THOpUIU3AIMS PACTCHUI U €€ UCTIOIh30BaHNUE B CETICKITHH.

10. IlpeonmosieHne MpPOraMHOM M TOCTTaMHOM HECOBMECTHMMOCTH pPACTeHUN METOJlaMu
OMOTEXHOJIOTHH.

11. MeToapl KJIOHaJIBHOIO MHKPOPa3MHOKEHUS pacTeHuil. O3740pOoBIE€HUE [OCATO0YHOTO
MaTtepuaia OT BUPYCOB.

12. IIpeononenue nporaMHoOl U MOCTTaMHONM HECOBMECTUMOCTH PACTEHUM.

13. CaMokIIOHAJIbHASI K3MEHYMBOCTH B KYJIbTYPE KJIETOK U TKaHEH PaCTCHHIA.

14. OcobenHocTr cTpoeHHS U GYHKIIUA HYKJIEHHOBBIX KUCIIOT.

15. Metonb! kinouupoBanus JJHK.

16. Brinenenne u KJIOHUPOBAHUE T'EHOB.

17. bubanorexu resomuon u kJJHK.

18. BekTopbl i MOJEKYJSIPHOTO  KJIOHHUpOBaHUA. [IpUHIUIBI  KOHCTPYHUPOBaHUS
pexomOuHanTHBIX JIHK 1 BX BBeIeHUS B pEIIUTTUCHTHBIC KICTKH.

19. PekomOunanTabie Mosiekyibl JIHK, ux monxydenue u ucnosib3oBaHue.

20. MeToapl onpeAeneHns HyKJICOTHAHON MOCIeI0BaTENbHOCTA B HYKJIEMHOBBIX KUCIOTaX.

21. MeToapl TeHEeTHYECKOU TpaHchOopMaIuy.

22. KoHCTpyHpOBaHUE TEHHO- U HWH)KEHEPHO-MOIN(DHUIIMPOBAHHBIX (TPAHCTCHHBIX ) PACTCHUM.

23. [lomy4yeHue TpaHCTEHHBIX PACTEHUM, YCTOWUMBBIX K TEPOUIIHIAM.

24. Ilony4yeHune TpaHCT€HHBIX PACTEHUH, YCTOWUMBBIX K HACEKOMBIM.

25. Vcnionbp30BaHUE PACTEHUH IS MOTYYEHHS] BAKIMH.

26. OCHOBHBIE TOCTUKEHUS TEHETUYECKOW NHKEHEPUU MUKPOOPTaHU3MOB.

277. OCHOBHBIE METOJIbI U IOCTUKEHUSI TEHETUUECKON MHXXEHEPUH KUBOTHBIX.

28. IlpuMeHeHHWE TEHHOW WHXEHEPUU B KMBOTHOBOJICTBE: TPAHCI€HHBIE >KUBOTHBIE KakK
«OMOpeaKkToOpb» OMOTOTUYECKH aKTUBHBIX BEIIECTB.

29. Bkiiag METOI0JI0TUM T€HHON MHKEHEPUH B PA3BUTUE MOJIEKYJIIPHONU IT€HETHKH.

30. be3omacHocTh U cepTU(UKALNA T€HETHYECKH MOIU(GUIIMPOBAHHOTO CHIPhS U IMHUIIEBBIX
MPOJIYKTOB HA UX OCHOBE.

31. IIpaBoBbIC 1 HaAyYHBIE OCHOBBI MOHUTOPUHTa OMO0E30MIaCHOCTH B OMOMHKEHEPHUH.

32. buonoruueckue, 3KOJI0THUECKHE, COLMANIbHBIE aceKThl Oe3onacHoctu [MO.

33. MoJeKynsipHO-T€HETUYECKOE MAPKUPOBAHUE U €r0 UCIIOIB30BAHUE B CENEKIINU PACTEHUN.
34. THK-auarsoctuka BUpyCOB B PaCTUTEILHOM MaTepHaie.

35. O310pOBIIEHUE TTOCATIOYHOTO MaTepraia OT BUPYCOB.

36. IlorsTue o puroropmMoHax u PUTOPETYIATOPAX.

37. Ucnonb30oBaHne OMOTEXHOJIOTHH B CEJICKIIUN PACTCHHI.

38. TexHOnO0TUs NOJYyYEHUS BEIIECTB BTOPUYHOTO CUHTE3A.

39. KpuocoxpaHeHne pacTUTEIHHOTO TeHO(DOH IA.



2.4. IlepeyeHb BONPOCOB VISl TEOPETHYECKOI0 IK3aMeHa

buojornyeckne acneKTbl OMOTEXHOJIOTHHI

Omnpenenenue )XU3HU U CBOMCTBA KUBOr0. YPOBHU OpraHMU3alMM KUBOW MaTEpUU.
KneTka kak 0CHOBa HACJIEICTBEHHOCTH U Bocnpou3BeaeHus. CTpoeHue sijipa U ero poJib B
HACJIEICTBEHHOCTH. XHMHUYECKUH COCTaB KJIETKH (HYKJIEHMHOBBIE KHCIOTHI, O€NKH,
NoJiMcaxapuibl, JIUMNUIbL,  HYKJIECONPOTEHIbl,  IJIHKONPOTEUIbI,  JHUIOMPOTEUIbI,
MEeNTUIOTIUKAHBI, ToJiudocdaTsl, MUHEpaTbHBIE KOMIIOHEHTHI U BOJIA).

Crpoenne u GyHKIHMH KIECTKH (pa3Iudusi KIETOK MPOKapUoT U dykapuoT). CTpoeHune
KJIETOYHOU cTeHkHu OakTepuil. OOMEH BeIIeCTB KaK COBOKYITHOCTh IUIACTHYECKOTO U
DHEPreTHUECKOr0 OOMEHOB. JKWM3HEHHBIM HUKJI KIETOK W THUIBl KIETOYHOTO JACICHUS
(aMHTO3, MHTO3, Mel03). 3akOoHBI MeHAeNnss W WX UHTEPIpETalnus C TOYKH 3PCHHS
XPOMOCOMHOM TEOPHUM HACJIEACTBEHHOCTH. HacneaCTBEHHOCTh U M3MEHUYMBOCTH. DOpPMBI
M3MEHYMBOCTH. OCHOBHBIE MTOJI0KEHHSI IBOIOLMOHHOM Teopun Y. /lapBuHa, ee oTiinuns ot
teopun Jlamapka. ®opmbl 0T60pa, TUIIBI BUA000Opa30BaHMsI, OCHOBHBIE ITYTH 3BOJIOLUH.

MonekynsapHble OCHOBBI Oopranuzaiuu xpomocoMbl. Dynkiuu [HK, ructoHoB,
PHK B xknerounom wetabonusme. CrermieHne W KpPOCCHHTOBep. PexomOuwHarus y
6akreprogaros. [TonoxxkeHre MUKpOOPraHM3MOB Cpel IPYTUX opranu3MoB. Canpodursl,
Mapa3uThl, TATOTCHHBIE (JOPMBI.

[Mpuntunsel  kimaccudukanum — OakTepuil:  syOakTepuu,  IMaHOOAKTEpHUH,
apxeOakrepun. OO01mias 6UOJIOTUSI TPOTUCTOB: BOJOPOCIH, IpocTeime. [ pudsl. Bupychl.
Bupycubie uHpexnuu, nau3oreHus. MexaHH3M IOCTYIUICHUS B KIETKH JYKApUOTOB M
MIPOKAPUOTOB SK30TE€HHBIX BelecTB. DPU3MONIOTHS NHUTAHUA. DJIEMEHThl MHUTAHUSA, WX
3HaYeHue IJs mporecca OuocuHTe3a. PazHooOpas3ue TUIIOB MUTaHUS MHUKPOOPTaHU3MOB
(aBTOoTpOdus, rereporpodus, Gorommrorpodus, GoroopraHoTpodus, XeMOTUTOTpODUS,
xemoopranotrpodus). PasHooOpa3ue HMCTOUYHHUKOB yriepoaa, a3ora, (ocdopa, cepbl u
JIPYTHUX 3JIEMEHTOB, UCIIOJIb3yEeMbIX MUKPOOPTaHU3MaAMHU.

Teopusi TUMUTUPOBAHUS U MHTUOMPOBAHUS POCTA KIIETOK DJIEMEHTAMH IMHUTAHUS.
@uU3MONOrU HHEPreTUYecKOro OOMEHa: MCIOJIIb30BaHUE KIIETKAMH  SHEProJaroIiuX
nporeccoB, X 3((HEKTUBHOCT, U 3aBHCUMOCTH OT YCJIOBUH Cpelbl. DKOHOMMYECKHH
KO3 (UIIMEHT U eTo CBSI3b C YCIOBHUAMH pocTa. B3auMonelcTBre KIETOK U Cpe/ibl, BIUSHUE
BHEIIHUX (U3MUECKUX W (U3HUKOXHUMHYECKHX (PAKTOPOB HAa POCT M OWOCUHTE3 Y
MuKpoopranusmoB. Hopma u crpecc, mnpobirema COXpaHEHHsS CIIOCOOHOCTH K
cBepxcunTezaM. duznonorust orMupanusi. CBsi3b CTpYKTYpbl U QyHKUIKN. OYHKIIMOHATbHAS
IIUTOJIOTHSI, BOTIPOCH! U PepeHITnaI U YCIOBUS €€ BHI3BIBAIOIIIE.

CriocoObl KyJTbTUBUPOBAHUS MHUKPOOPTAaHU3MOB (TIEPUOAMYECKOE, HEMPEPHIBHOE,
uMMOOUIM3aIusl KJIETOK U ¢QepMeHTOB). CMeIIaHHble KYJIbTYpbl, KOHCOPILHYMBI.
[IpuHOMOBl WX KYyJIBTHBHPOBAaHUA. MeTaOomu3M MHKPOOPraHU3MOB. B3aumocBs3b
OMOCHHTETHYECKHUX U SHEPreTHUECKUX nporieccoB. [loHsATHE «OHONIOrHuecKoe OKUCIECHUE.
Oco0eHHOCTH 3JEKTPOHTPAHCIIOPTHBIX CUCTEM MUKPOOPIaHU3MOB. AHa3pOOHBIE MPOIIECCHI
OKHCTieHUs. AHa’poOHOe npixaHue. bposkenue. AspoOHoe npixanue. Pa3zHoobOpasme
cyOcTpaTos, OKHCIISIEMBIX MUKPOOPTaHU3MaMu (mpupoHbBIS OMOTOTUMEPHI,
YIIEBOIOPOBI, KCeHOOMOTHKH U Jp.). [TonHoe a3poOHOE OKHCIIeHue CyOCcTpaTa, HEMOITHOe
OKHUCJICHHE W TpaHchopMaIusi opraHu4eckux cyocrparoB. OKHCIIEHHE HEOPTraHUYEeCKHX
cyoctparoB. OcobeHHOCTH OaKkTepruabHOTO (POTOCHHTE3a. BHOCHHTETHYECKHE TIPOIIECCHI.
ACCUMUITSIIIMOHHAS HUTPATPEIYKIUS, CYIbPaTpeayKIus, a30T(HUKCAIIHS.



OcHOBHBIE MOHOMEpBI KOHCTPYKTHBHOro Merabonu3ma. Ilytm oOpazoBaHusi u
HaHLHeﬁmeFO UX HCHOIL30BaHHUA. 3HAUYECHUE IIHUKJIa TpI/IKap6OHOBI>IX KHCIOT H
TJIMOKCHJIATHOTO IITYHTa B KOHCTPYKTHUBHOM METaboJIM3Me.

Cunres JIMIIUAO0B, MOJIUCAXapUA0B U APYIUX KOMIIOHCHTOB KJICTKH. HpaKTI/I‘-IGCKOC
3HaueHue 3TUX mnporeccoB. OOpa3zoBaHNE MHUKPOOPTaHU3MAaMH OMOJIOTUYECKU AKTHUBHBIX
BelIecTB: (pepMEHTOB, aHTUOMOTHKOB, BUTAMUHOB, TOKCUHOB. [lepBUUHbIE U BTOPUYHbBIE
meTtabonutel. I ponb B pupoze. [IpakTudeckoe UCHOIb30BaHUE.

Cenexuus, reHeTHYECKHE OCHOBBI cenekiuu. [loHsTre o reHotune u (eHoTHIIE.
HacnenctBeHHOCTh, N3MEHUYUBOCTD, OTOOP MUKPOOpraHnu3MoB. PekomOunanus. [Torstue o
T€HCTUKE HOHy.HSILII/Iﬁ u HOHy.]DII.[HOHHOfI U3MCHYNBOCTH. MCTO,Z[BI CCIICKIINU. CCJICKI_[I/IH
MUKpPOOPTraHu3MOB. [IpoM3BONCTBEHHBI (QepMEHTATOp Kak dSKOJOTHYecKas HHIIA.
buochepa u pacnpocTpaHeHWE MHUKPOOPTraHU3MOB. YUYaCTHE MHKPOOPTaHU3MOB B
KpyroBOpoTax yriepojaa, as3oTa, Kuciopoaa, cepbl. Dopmbl B3aMMOOTHOIICHHM
MUKPOOPTaHHU3MOB.

MoJiekvJasipHasi 0M0JIOTHS M TeHEeTHKA KJIETOK.
[ToHsiTHE reHa B «KJIACCUYECKOW» U MOJIEKYJISIPHOM T'€HETHKE, €0 3BOJIIOIMsA. Briian

METOJOJIOTUHA T€HHOM HH)KEHEPUU B PA3BUTHUE MOJEKYISPHOW reHeTHku. IIpukiagHoe
3HaYeHWE TCHHOM WHXXEHEpUW Ui OUOTEXHONOTUH. MOJEKYIsIpHblE  OCHOBBI
HaCJIEICTBEHHOCTH.

[Ipupona renernueckoro Mmatepuasna. OCOOCHHOCTH CTPOCHUS T'CHETHYECKOTO
Marepuasia npo- u sykapuot. Tpanckpunmus [IHK, ee komnonentsl. PHK-nonumepasza u
npoMoTop. TpaHcsius, ee dTarbl, GQyHKIUS puoocoM. ['eHeTHIecKuii KO 1 ero CBOMCTRBA.
Permukarus JIHK u ee renermdeckuii KOHTpoJib. PekoMOWHAIMsA, €€ TUIIBI U MOJIETH.
Mexanusmbl penapanuu JJHK. B3anmocBs3s mporieccoB peruikaium, peKOMOMHAIIUN 1
penapanuu.

MyTanuoHHbI# nporecc. Poib 6Mo0XUMHUYECKUX MYTaHTOB B (JOPMUPOBAHUH TEOPHH
«oauH TeH — oauH hepmenTy». Knaccudukanus myranuii. ClIOHTaHHBIN U UHIYITUPOBAHHBII
myrarene3. Kiaccudukammus wmyrtareHoB. MOJIEKyNISpHBI MEXaHU3M MyTareHesa.
WNnentudukanus u cenexkuus mytaHToB. Cympeccusi: BHYTpPUTEHHas, MEXIEeHHas U
dbeHoTunuyecKas.

BuexpomMocoMHBIE TeHETHYecKue dnemMeHThl. [lmasmuabl, HX CTpoeHHEe U
knaccudukanus. [Tonosoii aktop F, ero ctpoenue u sxu3HeHHbId 1uki1. Ponb pakTopa F B
MOOWMIIM3AIIUK XPOMOCOMHOTO niepeHoca. O6pa3oBanue noHopos tuna Hfr u F. Mexanusm
KOHbIOTAIMK. bakrepuodaru, MX CTPYKTypa M KU3HEHHBIM IUKI. BupyneHtHbsie u
yMepeHHble 6akTeprodaru. MUrpupyomnme reHeTHYeCKUe AJIEMEHThI: TPaHCIIO30HbI U [S-
NI0CJIEI0BATENBHOCTH, UX POJIb B TEHETUYECKOM OOMEHE.

HccnenoBanue CTPyKTYpbl U (QYHKIUH T'eHA. DIEMEHThl TEHETHYECKOTO aHajH3a.
Luc-mpanc- KOMIUIEMEHTAllMOHHBIA TecT. ['eHeTmdyeckoe KapThpoBaHue. DPU3NYECKUN
aHaJIU3 CTPYKTYpbI T'eHa. PeCTpUKIIMOHHBINA aHaIn3. MeToabl CeKBeHUpOBaHUsl. BrisiBiieHne
(GyHKIIMH TeHa.

Perymsiuust sxcnipeccun reHoB. Konnenumu onepoHa u perynona. KoHTposb Ha
YPOBHE HWHUIMALWU TpaHCKpumnuu. [Ipomorop, omepaTtop M peryisiTopHble OEKu.
[lo3uTuBHBII M HEraTMBHBIH KOHTPOJIb JKcrpeccud reHoB. KoHTpoiab Ha ypoBHE
TEPMHUHALIUN TPaHCKPHUIILIUU. IonspHbIii ekt U ero CyIpeccHsl.
KarabonutkoHTponupyemble OIIEPOHBI: MOJIETb JIAKTO3HOTO OIIEpOHaA.



ATTEHI0OaTOPKOHTPOJUPYEMBIE  ONIEPOHBI: MOJENh  TPUNTO(GAHOBOTO OTepoHa.
MynbTUBagI€HTHAs PETYISIUS SKCIIpeccu reHoB. [[0CTTpaHCKPUIIIIMOHHBIN KOHTPOJIb.

OcCHOBBI TE€HHOM WH)KEHEpUHM. MeXaHn3M TeHHBIX MyTalui, TIeHETHUYECKUN
KOHTPOJIb. DepMEHTBI PECTPUKIINHN U MOAUUKalMU. Beijenenne u KIOHUPOBAHHUE TEHOB.
Bekropsl st MOJEKYISIpHOrO  KJIOHUpoBaHMWs.  [IpUHIUIBI  KOHCTPYMPOBAHMS
pexomOunanTHBIX JIHK 1 ux BBeieHUS B PEIIUTTUEHTHBIE KIIETKH.

Buooprannyeckasi XuMmusi M OHOXHMMSI.
OcHOBHBIE 0O0BEKTHI UCCIIETOBAHNS OMOOPTaHUYECKONW XUMUH.

Metoapl  UCCNENIOBaHMS: XHMHUYECKHEe, (u3ndeckue, (HU3NKO-XUMHUECKUE,
ouoxumuueckue. Komnprorepnas xumus. CHHTE3 U BBIACTICHUE TPOAYKTOB, YCTAHOBIICHHUE
CTPOCHUS, M3YyYCHHE B3aMMOCBS3UM MEXIYy XUMHUECKUM CTPOCHHUEM M OHOJOTHYECKOU
AKTUBHOCTBIO (Omonornmyeckoil (yHkumen) coeauHeHuil. benku. AMHHOKHCIOTHI, Kak
MOHOMEpHBIE CTPYKTYpHBbIE €IUHMIBI OenkoB M mnentuaoB. Crepeoxumus. Ilpoexius
®dumepa. YpoBHU CTPYKTYphl OenkoB. [lepBuuHas CTpyKTypa: METOIBI OIpEaeSICHUS
M0CJIEI0BATEIbHOCTH aMUHOKHCIIOT, CEKBEHATOphl. BropuuHas cTpykTypa 0eikoB: anbga-
1 OeTacTpyKTyphl. TpeTrdHast u yeTBepTuUHas (CyObeuHNYHAs) CTPYKTYPBI OenKoB. Poib
BOJIOPOJIHBIX, HOHHBIX, JUCYIb(OUIHBIX CBsI3eH, TUAPO(YOOHBIX B3aMMOACHUCTBUIL.
Henarypanus (oOpatumas, HeoOpaTumas) 6enkoB. [IoHATHE 0 peryasSTOPHBIX OeKax.

Hyxneunnossie kucnotel. JIHK n PHK. CtpykTypHble KOMIOHEHTHI. TuIbI cBA3EH.
[IpocTpancTBeHHas CTpyKTypa HOJIUMMEpPHbIX unenei. JlBoiiHas cnupans JIHK.
KommiementapHoCTh OCHOBaHUIA. MeTonasl ONpeICIICHUS HYKJICOTHIHOMN
IIOCJIEI0BATENBHOCTH B HYKJIEMHOBBIX KHCJIOTaX. PecTpukius, pecTpukTasbl. XHMHKO-
(epMEHTATUBHBIA CHHTE3 OJMIO- U MOJMHYKJIEOTHI0B. BHOCHHTE3 HYKJIENHOBBIX KUCIIOT.
®epmenThl OMocuHTe3a. IloHsATHE 0 TpaHCKpUMLIMY, 0OpaTHAs TPAHCKPUIITA3a.

YraeBoapl. Monocaxapuabl. CTpoeHHE U CTEPEOXUMHUS. AJIbI03bI, KETO3BI.
ATMKIMYECKHE U IIUKINYECKUE CTPYKTYpBl MOHOcaxapuoB. [Iupanossl, Gpypanossl, anbha-
u Oera-aHomepsbl. Ilonstue o koHpopmamuu. [leHTo3s! (pubo3a, apabuHO3a, KCHII03a),
rekcosbl (TJII0KO3a, MaHHO3a, ranakros3a). /lesokcucaxapa (dpykosa, 2-me3okcupudosa),
aMHHO/IE30KCHCaxapa, YPOHOBBIE KHCIOTBHI, CHAJIOBBIE KHUCIOTHL. MOHOCaxapuabl Kak
CTPYKTYPHbIE MOHOMEpPHBIE €IMHUIBI OJIUIO- U mNojucaxapuioB. CTpYKTypHBI aHaIW3
OJIUTO- M mojucaxapunoB. OYHKIUU OJUTro- U noaucaxapuaoB. [loHsTHE O JEKTHHAX.
[lemrono3a, Kpaxmani, IJIMKOIeH. YTJIEBOJACOJEpIKAIME CMEIIaHHble OHOMOINMEPHI.
['mKonpoTenHbI, NENTUOTINKAHBL, TEMXO0EBble KUCIOTHI. JINmu b

Knaccudukanus munuaos. Hefitpanbublie tunuabl, Gochoaunuibl, CHUHTOIUTTUIBL.
CTpyKTypHBIE KOMIOHEHTHI JUMUI0B. JKUpHbIE KUCIOTHI. BhICIINE CIUPTHI, anbIeTH/IbIL.
[Monumonsl, rmuuepuH, MEOUHO3UT. CTepeoxumus unuaoB. Jlunomporeuasl. [lonstre o
CTpOEHUU OMoNOrHYecKux MeMOpas. JIMocomel.

Huzkomonekymnsapabie 6uoperynaropsl - kopepmenTs! u Buramuabl: HAJ[, HAJID,
OMH, ®AJl, tTmamuanupodocdar, nunoeas kuciora, ATD, 6morunH, ackopOMHOBaAs
KHCII0Ta, (hosineBasi KUCIIOTA, MAaHTOTEHAT KanbLus, kobanamMuHbl. Kackan apaxuioHOBOH
kucnoTel. IIpocrarnaHauHbl. BHOreHHblE aMHHBI: allETWIXOJIMH, CEPOTOHMH U Jp.
AHTHOMOTHKH, KaK NPUPOAHBIE aHTUMETa0ONMUTHI. [leHMIMITUHBI, I1edanocnopuHsbl,
TETPALUKIINHBI, AMHHOTJIMKO3H/IBI, IPOTHBOOITYXOJIEBBIE AHTUOMOTHKH.
[lonmycunTternyeckne aHTUOMOTHKH. DepMEeHTb, M UX OHOXMMHYECKas  PpOJib.
Knaccudukanms wu HoMeHKnarypa. AKTHBHbIE LEHTpbl ¢epmeHToB. CyOcTpaTHas



cnenuduanocTs. DakTophl, oOecneunBaromue GepMeHTATUBHBIN KaTanu3. Poias MeTamios
B (yHKUMOHUpOBaHUM (epMeHTOB. HWHrUOMTOpPBI: OOpaTHMble (KOHKYPEHTHBIE,
HEKOHKYPEHTHbIE), HeoOpaTtumble. OOpaTtumast 1 HeoOpaTuMas AeHaTypauus (pepMeHTOB.
Croco6b1  umMmoOMnIM3anus (EepMEHTOB Ha pa3IMYHBIX HOCUTENsAX. BHyTpu-
BHEKJIETOUHBIE (pepMeHTHI. MeTabomuueckuit poHa MUKPOOHBIX KIIETOK.

O6mme mnpencraBiaeHus o0 aHabomm3Me W karabomm3me. OCHOBHBIE ITYTH
ACCUMIIALIUUA CYOCTpaToB: OEJIKOB, KUPOB, YIJIEBOJOB, aMHUHOKHCIIOT, YIJIEBOJOPOJIOB,
CIIUPTOB, OPraHMYECKHX KHUCIOT, MUHEPAJIbHBIX KOMIIOHEHTOB. [JHMKOIU3 M OpoXkKeHHe.
[Mukn  KpeOca, perynsuuss akTUBHOCTH  (PEpMEHTHBIX  CHCTEM B  LIHKIIE.
I'ekcozomonodochaTHbIi yTh IIPEBPALICHUS YIJIEBOJOB. DHepreTuyeckas
s dexkruBHOCTS ITMKIa Kpebca u rmukonu3a. Llens nepeHoca 31eKTPOHOB, OKHCIUTEIBHOE
dochopmupoBanre B AbIxareiabHOW 1enu. buocuHTe3 depes aneTmi-KoA. DyHKIu
HAJIH+ u HAJI(®)H+ B peakiusix cuHTE3A.

bruocuHTe3 6€IKOB, POJIb HYKJIEHHOBBIX KUCIOT. PHOOCOMHBIN TTyTh OMOCHHTE3A.

[Mpunnunsl Onosnepretuku. I[lyTm M MexaHM3Mbl MpeoOpa3OBaHUS IHEPIHHU B
KUBBIX cucTemax. O6pazoBanue AT® u qpyrux MaKpOIPTHUECKUX COSAMHCHUH B KIIECTKaX.
Pons AT® u TpancMeMOpaHHOW Pa3HOCTH 3JeKTpoxuMuueckux moreHnuanoB (TOII) B
TpaHchopMalMy U 3aracaHhy SHEPruM B KieTke. MemOpaHHas OMOIHEpreTHKa: MOHHbIE
HACOCHI, IepBUYUHBIEC U BTOpUuHBIe reHepaTopbl TOIL. IlonsTHe 06 sHEpreTHyeckoM 3apse
U dHepreTrudeckoi 3¢ hekTuBHOCTH pocTa. OCHOBHBIC THITHI COMPSIKEHUS KaTaOOTHMUYECKUX
¥ aHAOOJIMYECKUX MPOIIECCOB.

AbspobHoe npixanue. JlpixarenpHas nenb. OCHOBHBIE BUIBI aKLIETITOPOB AIEKTPOHOB.
Tuner Opoxenusi. Cucrembl cyOcTpatHoro ¢ochopunupoBanus. buocuHTeTHUECKHE
MPOLIECCHI B KIIETKE.

buocunTe3 OuononuMepoB: OENKOB, HYKJICHMHOBBIX KHUCJIOT U MOJIMCAXapHUIOB.
OcHoOBHBIE 3Tallbl MPOLIECCOB, UX OpPraHu3alvs B KJIETKaxX 3y- M MpokapuoT. buocuHtes
JUNHUIO0B, OUOTeHe3 OMoMeMOpaH.

Buocunres caxapoB, LaMMHOKHCIIOT, HYKJICOTHIIOB, BUTAMHUHOB (KO(QEPMEHTOB).
Bropuunbsie MmetaGonmutsl. Azordukcanus. DotocuHTe3. OCHOBHBIE THIIBI IPOLECCOB,
JIOHOpBI  3JEKTPOHOB. becxmopodunbHbiii  (ortocunres. Portopeunentop. Perymsmms
Merabonu3ma. OrmpenenceHue, ypoBHH perymnsaiuu. Perymsamus permukaruu JIHK wu
OuocuHTe3a  OenkoB.  Perymsuuss — TpaHckpumuuu. — Perymsmus  TpaHCIALMU.
[ToctrpancnsaunonHas Moaudukanus. Perynsuus akTUBHOCTH (EPMEHTOB IyTeM
o0paTuMOi KOBaJICHTHOM MoauduKanuu. Perynsaius akTHBHOCTH ITyTeM HEKOBAJIEHTHOT'O
B3auMoJieiicTBua ¢ 3ddexTopamu. Perymsmms kierouHoro aeneHus. B3aummopeincTBue
PEryIsSTOPHBIX MEXaHM3MOB MPU YIPABICHUH CKOPOCTHIO pocTa KJIEeTOK. TpaHcmopt
CyOCTpaToB U MPOIYKTOB.

MexaHu3MBbl KJIETOUHOW MPOHHUIIAEMOCTH: (pusnueckas quddysus, «oOaerdeHHas»
nuddy3usi, TepBUYHBIN U BTOPUYHBINA aKTUBHBIN TpaHCTOpT. OpraHu3ais TPaHCIIOPTHBIX
cucteM. CrocoObl COMNpsDKEHUS TPaHCIOpTa C JHEpruer Meradonm3ma. Perymsius
TPaHCTIOPTHBIX MpoueccoB. Cekpennst U FKckpenus. MemOpanHast perymsius. Perynsanus
Ha YPOBHE 'eHOMa.

buodusnyeckad xumus.

TepmoaunaMuveckue pacyeTbl OMOXUMHUYECKUX peakiuil. Ternora u cBoOOAHbIE
JHEpPruM, BIUsSHUE TeMmneparypbl, pH u mpupoasl pactBopureneil. OCHOBHbIE MOHATUS
TEPMOJMHAMHUKH HEOOPATUMBIX  IPOLECCOB: CTENEHb TOJTHOTHl PEaKIUH, HEeK-



OMIICHCHUPOBaHHAsl TeIyioTa M CpoAcTBO. CompsbkeHHbIe peakiuu. OOMEH »Heprueu u
OHTPOIIUEH MEKIY KIETKON U Cpeloi.

Kunernueckue ocHOBBI (pepMEHTATUBHBIX TMpoleccoB. CranuoHapHas KHHETHKa
(epMEHTATUBHBIX peakIui, ypaBHeHHEe Muxasnuca-MeHTeH. BiusHue MHrHOUTOPOB M
aKTUBATOPOB Ha CKOPOCTh (pepMeHTAaTHBHBIX peakiuil. TemneparypHas u pH- 3aBUCHMOCTB
aKTUBHOCTH  ()epMEHTOB,  MHaKkTuUBalus  (¢epMeHTOoB.  KuHeTmdyeckue  OCHOBBI
MHUKpPOOMOJIOTHYECKUX  MpoueccoB. KuHeTnueckoe omucaHMe Ipolecca  pocra
MHUKPOOPTraHU3MOB.  OKCHOHEHIHUAJbHas  MOJEIb  pocTta.  YpaBHeHHME  MoHo-
Hepycamumckoro. MareMaTnueckoe OMHCaHUE MEePUOAUYECCKON, TypOUIOCTaTHOU |
XeMOCTaTHO! KynbTyphl. KHHeTHUeCKOe Onrcanne CMeIaHHbIX KyIbTyp. KuneTtunka rudenu
MHUKpPOOPTaHHU3MOB.

Kunernueckoe  omucanue  OWOCHHTE3a  MPOAYKTOB  MHKPOOPTaHU3MaMH.
MemOpaHHbIii oTeHIMan. Penokc- moTeHuuansl B OMOMOrudeckux cucremax. llepeHoc
BEIIECTBA Yepe3 MeMOpaHbl. MemMOpaHHOe paBHOBecHe, ypaBHeHHE JloHHaHA. bydepHbie
CMECH U UX OHoornyeckas poib. A1copOLus U IOBEPXHOCTHBIE SIBJICHUS B ONOJIOTMYECKUX
cucremMax. OCHOBHblE MpPHUHLUMIBI XpomaTtorpaguu, ee npuMeHeHue. MUKpoOHbIe
HOMYJSAUN KaK KOJUIOMJHBIE CHCTEMBbI, CTaOMIM3alus W KOaryJsius, CeIUMEHTaIMsl.
BricokomornekyssipHble  OMOJIOTHUECKUE KOJUIOMAHBIE CHCTEMBI, CBOWCTBAa PAacTBOPOB
O0enkoB W monucaxapuaoB. DHU3MKO-XMMHUYECKHE CBOMCTBAa Treied, poib Treieid B
OMOJIOTUYECKUX 00BEKTaX.

MeToabl OMOTEXHOJIOTHH.

OcHoBHbIE OHMOOOBEKTHl OHMOTEXHOJOTUHU: MPOMBIIIJICHHbIE MHUKPOOPTaHU3MBI,
KJIEeTKH M TKaHU PACTeHUU, KUBOTHBIX M 4YeJOBEKa, OMOKaTalu3aTopbl, B TOM 4YHCIIE
PEKOHCTPYHPOBAaHHBIE MPOAYLEHTHl OMOJOTHYECKH aKTHUBHBIX BEIIECTB (CENEKLIHsI, METO
pexomOunanTHbIX JIHK, ruGpuaomuas rexnomnorus). Ceipbe 11si OMOCHHTE3a B OLIEHKA €T0

Ouonornyeckoil 1eHHOCTH. (OCHOBHBIE MCTOYHHKH yIiepoaa, a3zoTa, Qocdopa,
MHUKPO3JIEMEHTOB.

HccnenoBanne  HOBBIX ~ MCTOYHHMKOB  ChIpbsS  (BKJIIOYass  BONPOCHl  €TO
npeaBapuTeNbHON 00paboTKM), pa3paboTKa HOBBIX MUTATENbHBIX CpEl, B TOM YHCIE
BKJIIOYAIOIINX OMOCTUMYISATOPBl M JpPYrHe HIEMEHTHl YIPABICHUS W ONTUMH3ALUH
npoueccoB OumocuHTE3a. MeTompl ONTHMHU3AIMM NHUTATEIbHBIX cpen. TumoBble
TEXHOJOTUYECKHE IPUEMbI 1 0COOCHHOCTH KyJIbTHBHPOBAaHNS MUKPOOPTAaHU3MOB, KJIETOK H
TKaHEeW pacTEeHWi, )KHUBOTHBIX M 4eJoBeKa. HempepwiBHBIE Mpoliecchl KyJIbTHBHPOBAHMS.
Teopus xemocrara. ABrocenekuus B xemocrtate. [lonynenpepsiBabie (fed batch culture) u
NEepUOINYECKUE TPOLECChl KyIbTUBHPOBaHUA. KuHeTnyeckoe onucanue nepuogudecKoro
KyJbTUBUPOBAHUA. Y JIENbHBIE CKOPOCTH pocTa Oumomacchl, OMOCHMHTE3a MPOJYKTa H
notpebinenust cyocrparo. [lonstue o C-mone Ouomaccsl. BnusiHue 3atpaT cydctpara Ha
HOJJICpKAHUE JKU3HEACATEIBHOCTH, HAa BEIMYMHY KaXYIIETOCS HSKOHOMHUYECKOTO
koa(durmenTa.

Mopenn KHHETHKH OWOCHHTE3a IPOAYKTOB METa0oNM3Ma B 3aBHCUMOCTH OT
yIEIBHON CKOPOCTH POCTA, BO3PACTa KyJIbTYpPbl, KOHIICHTPAIIMH CyOCTPaTOB M METa0OIUTOB
B cpene. [lpunnunel MacmrabupoBaHusi mpoueccoB ¢epmeHTauuu. Kpurepun
MacCIITaOHOTO Mepexo/a.

OcoOeHHOCTH TONy4eHHUs NMMOOMIN30BAaHHBIX OMOOOBEKTOB U UX MPUMEHEHHE B
ounorexnonorun. Juddy3noHHbIe OrpaHUYEHUS MIPU UCTIOIB30BAHUN UMMOOMIIN30BaHHBIX



(depMeHTOB W KJIETOK. MeTOoAbpl KOHTPOJS CHEIU(PHUSCKUX MapaMeTpoB Ipolecca
q)epMeHTaL[I/II/I. TunoBbIe TEXHOJOTUYCCKUE MNpUCMbl CTaAWW BBIACICHHUA W OYUCTKHU
IPOJYKTOB OMOCHHTE3A.

@notanus KIETOK M OCNKOBBIX MPOAYKTOB M3 KYJIbTYpPaJbHOW >KUIKOCTH.
DKCTparupoBaHue MPOIYKTOB OMOCHHTE3a U3 OMOMACChl MUKPOOPTaHU3MOB YKUIKOCTSIMU U
CYNEPKPUTHUECKUMHU JKUIAKOCTAMU. [{eHTpoOexkHast SKCTpaKIus JaOWITbHBIX TPOAYKTOB M3
KYJbTypabHOU XHUIKOCTH. CyIKa JaOWIbHBIX OMOTPOIYKTOB M JKUBBIX OHOIPENapaToB.
TectupoBaHre OWOJOTMYECKH AKTUBHBIX BEIISCTB IO THIIOBBIM CXeMaM. Bormpock
HAJIGKHOCTH W OE30MAaCHBIX YCIOBHU AKCIUTyaTallid, KOHTPOJS OHOMpoIiecca, OXPaHBI
okpyxatomied  cpeabl. COBpeMEHHBIE TOAXOOBl K  CO3JAHHI0O  PECypco- W
SHEpProcOEperaromx OMOTEXHOIOTHA.

0O0J1acTH IPUMEHEHUS COBPEMEHHOH OMOTEXHOJIOTHH.

buortexHonoruu TUTSE CEJIbCKOXO035HCTBEHHOTO MIPOU3BOJICTBA
(CembCKOX03sIICTBEHHAS OMOTEXHOJIOTHS). KoHctpynpoBanue TeHHO-
WH)XEHEPHOMOIU(DUIIMPOBAHHBIX  (TPAHCTEHHBIX) pacTeHHWid. TEeXHONOTMH  TEeHHOM
uKeHepun pacteHuil. Co3naHWe pacTeHH, YCTOWYMBBIX K OOJE3HSM M BPEIUTEISIM.
[loBplIeHME TPOAYKTUBHOCTM pacTeHuid. Co3laHue pacTeHud C  yIydlUIEHHBIMU
nuTaTeNnbHBIME cBOlcTBamu. [IpoGmembl u mepcrmekTuBbl. KadecTBo, 0e30mMacHOCTh U
ceprudukanys TeHMOIUPUIIMPOBAHHOTO CBHIPhS U THIIEBHIX MPOJYKTOB HA HUX OCHOBE.
[IpumeHeHre TEHHON WHXEHEpUHW B JKUBOTHOBOJACTBE (TPAHCTCHHBIC >XUBOTHBIE KAk
«OHMOpEeaKTOPh» OMOJOTUYECKH aKTUBHBIX BEIIECTB).

brorexHonoruu 11 KOpMOBO# 0a3bl AKUBOTHOBOICTBA. [IpoU3BOACTBO KOPMOBOTO
Oenka- Oenka OAHOKIETOYHBIX  MHKPOOPTraHU3MOB. [IpOMBINIUIEHHBIE — LITAMMBbI-
nponyueHTtel. CeippeBasi 0aza. TpeOoBaHus, NpeabsABIseMble K KadyeCTBY T'OTOBOTO
npoaykTa. buomacca MpPOMBINIIEHHBIX MHUKPOOPTaHHW3MOB KaK ChIpbe AJIs TOJy4YeHUS
IIMPOKOM TraMMbl MPOJAYKTOB pa3IMYHOTO Ha3HaueHHs. lcnoyib30BaHUME TEXHOJIOTHHU
YTUIU3AIUA  PA3IMYHBIX OTXOAOB (IEJUTIOJI030COACPIKALNE MaTepuaibl, MOJOYHAsS
CBIBOPOTKA, OTXO/IbI MUIIEBBIX U phIOOTIEpepadaThIBAIOIINX TPOU3BOICTB).

MukpoOuosornieckoe  MPOU3BOJACTBO  (DEPMEHTHBIX  MpemapaTtoB  JUIs
KOPMOIIPOU3BOJACTBA. MUKpPOOMOIOTHYECKOE MPOU3BOACTBO  HMHIMBUIYyadbHBIX  L-
AMUHOKHUCJIOT KOPMOBOTO Ha3HaueHus. MHUKPOOMOIOTHYECKOE MPOU3BOJCTBO KOPMOBBIX
AHTUOMOTHKOB. MHKpPOOHOJIOrMYEeCKOEe MPOU3BOJCTBO  KOHIIEHTPATOB  BHUTAaMUHOB
KOpPMOBOTO Ha3zHaueHus. [Ipom3BoACTBO BakLUMH ISl KUBOTHOBOACTBA. [IpomsBoacTBo
MPOOMOTHUKOB TSI )KHBOTHOBO/ICTBA.

[Tpou3BOICTBO MHUKPOOHBIX MpEMmapaToB JIs PAacTEHUEBOJACTBA. bHoTexXHOMIOrHH
OaKTepUanbHBIX ¥ TPHOHBIX CPEICTB 3allUThl PACTEHUH OT BPEAHBIX HACEKOMBIX
(MHCEKTHIHUIBI, (DYHTULIUIBI).

buorexHonornu aHTHOMOTHUKOB MPOTUB KOPHEBOW THWJIM U MYYHUCTOU POCHI.

buorexnonorun GakTepuanbHBIX yaoOpeHui. [Ipon3BOACTBO CTUMYIISITOPOB pOCTa
pacTeHrui TOPMOHAJIBHOW TpUpoabl. J[oCTHKeHHS OMOTEXHOJOTHH B 00JIACTH CO3JaHUS
CBOOOJTHOTO OT BPEIHON MUKPO(DIOPHI TIOCATIOYHOT0 MaTepraia (paccassl).

buorexnonoruu 15 NMUAILEBOM U JIETKOM TPOMBILLIIEHHOCTH.

MukpoOroIOrHYecKoe MPOU3BOJCTBO WHIAWNBUAYAIBHBIX OPTaHMYECKUX KHCIOT
(TumoHHasI, s0T0YHAs, acraparuHOBast KUCIOTHI). MUKpPOOHOIOTHYECKOE MPOU3BOJICTBO
¢depMeHTHBIX npenapatoB. Vcnonb3oBanue pepMEeHTOB MUKPOOHOTO MPOUCXOKACHUS JUIS



MUIIEBON MPOMBINIIEHHOCTH: MPOU3BOACTBO MUILIEBOr0 3TaHOJ]a, BUHOMAaTepUasoB, NUBA,
XJIEOOMEKAPCKUX JPOKKEH; POU3BOJICTBO (PEPMEHTHBIX MPENapaToB (PEHHUHONOJ00HBIE
IPOTEHHA3bl, TJIIOKOM30Mepasbl, OeTa-rajakTo3uaasbl, Oera (pykTopypaHo3uaasbl);
IPOM3BOJICTBO IPENapaToB, OCHOBAHHOE Ha MepepadoTKe OMOJOTHYECKOrO ChIPhS, B TOM
yuciae M OuomMacc MPOMBIIUICHHBIX MHMKPOOPTaHU3MOB (IpenapaThl OHMOJOTHYECKH
aKTHUBHBIX J00aBOK, COJEp)KallMX CMECH aMHUHOKHCIOT, NEeNTHI0B, BUTAMHUHOB U
MUKPO3JIEMEHTOB; TUIIEBKYCOBbIE J00OaBKH; KOHIEHTPATHI U U30JISThI OEIKOBBIX BEILIECTB);
IIPOU3BOJICTBO MOJICIACTUTENEH- 3aMEHHUTeNel caxapa (IVII0K030-(PpyKTO3HBIE CHPOIIHI,
acrapTam); TMPOU3BOJICTBO KOHCEpPBaHTOB (HU3MHA). Mcmomb3oBaHue (HEPMEHTOB IS
TEKCTUIILHBIX, KOKEBEHHBIX TEXHOJIOTUH, MPU IPOU3BOCTBE CTUPATBLHBIX TTOPOIIIKOB.

MenuuuHckast OnoTexHonorus (OMOTEeXHONOTUA Uil MeAULKHBI). Vcrons3oBanue
METOJI0OB UMMOOUITN3aIIiU OM00OBEKTOB B MEAUIIMHCKIX OMOTEXHOJIOTUSX U B TUATHOCTHKE
3a0oneBanuii. OCHOBBI COBPEMEHHON HIMMYHOOMOTEXHOJIOTHH. [ MOpUuAOMHAST TEXHOJIOTUSI.
Hcnonp3oBaHre aHTUTEN JUIsI OUMCTKH OMOJIOTHYECKHUX >KUIKOCTeH. TUMBI BaKUHMH M HUX
KOHCTpyHpoBaHue. KynbTypalibHble W TE€HHO-WHXKEHEpHble BakIUHBL. [Ipon3BoaCTBO
ceiBOpoTOK. CoBpeMeHHBbIe NpPUBHBOYHBIE Npenaparbl. [IpemapaTel Ha OCHOBE KHUBBIX
KyJIbTyp MHKPOOPTaHU3MOB (HOpMOGJIOPHI W  MpOOMOTHUKH). MMyHOCEHCOPHI.
[TpousBocTBO OHOCEHCOPOB HA OCHOBE (hepMEHTOB. J[MarHOCTUYECKUE CPEACTBA in Vitro
JUTSI KITMHAYECKUX uccienoBanuid. [Ipon3BoacTBo mpoduotrukos. [Ipon3BoacTBO GepMEHTOB
MeIUIUMHCKOro HaszHaueHus. Co3naHue (QEepMEHTOB C TIOMOIIbI0 METOAOB TE€HHOM
uHxeHepuu. IIpow3BOACTBO TmpemapaToB Ha OCHOBE CMeCH L-aMHHOKHCIOT IS
NEPOPATBLHOTO U MapeHTEPAIIbHOTO MUTaHUA. TEeXHOIOTHH JIEKAPCTBEHHBIX MpEenapaToB Ha
0aze cTaOUIBHBIX aJapecHbIX JUMocoM. KoHCTpyupoBaHue H TNPOU3BOACTBO T'€HHO-
WHKXEHEpHOTO MHCYJIMHA. Jlpyrue TeHHO-MH)KEHEpHbIe JieKapcTBa U  IperapaThl.
[Tpon3BOACTBO UMMYHOMOAYISITOPOB, UMMYHOCTUMYJISITOPOB M UMMYHO/IEIIPECCAHTOB.

MuxkpoOuonornyeckoe MPOU3BOJICTBO AHTUOMOTHKOB pPAa3IMYHBIX KJIacCOB IS
MeauuHbL. [[oTycCHHTeTHYeCKHEe aHTHOMOTHKHY.

MuKpoOHOIOTHYECKOE  TPOM3BOJICTBO  BHUTAMHHOB  JUISL  37PAaBOOXPAHEHUSI.
TexHONIOrMM TPOAYKTOB TpaHC(HOpMAIIMK OPraHUYECKUX COCOUHEHUH (epMeHTamu
MHUKPOOHBIX KJIETOK: COPOUT B MPOU3BOICTBE aCKOPOMHOBOW KMCIIOTHI; TUAPOKOPTU30H H
IpeBpalleHle €ro B MPEIHU30JIO0H; NPOAYKTHI JETHAPUPOBAHUS, BOCCTAHOBICHUS U
TUAPOKCUIIMPOBAHMSI CTEPOUIOB; IPOIYKThI OKMCIEHUS TPOU3BOIHBIX UH/I0JIA U MUPUAMHA.

TexHonMOrNK KyJIbTUBUPOBAHUS 1N Vitro KJIETOK U TKaHEH pacTeHH ISl MOy4eHUs
dbuTonpenapaToB U Je4eOHO-TPOPHIAKTHIECKUX T00aBOK.

Buotexnonoruu HOJTY4YEHUS HHEPrOHOCHUTETICH ISt SHEPTEeTUKH.
MukpoOHoIOTHYecKOe MPOU3BOACTBO BO3OOHOBISIEMBIX HMCTOYHUKOB SHEPIMU: HU3IIMX
CIHPTOB, aIleTOHAa, METaHa, OMOKOHBEPCHEH OPraHMYECKHUX OTXOJOB M PACTUTEIHHOTO
CBIpbsi. MUKpOOHOIOTHYECKOE TPOU3BOACTBO BOAOPOAA.

['eomukpoOuonoruss u dkojorust Hedpre- W yraemnoObuu. baktepuanbHOe
BbIILIEJIAYMBAHNE XHMUYECKUX OJJIEMEHTOB W3 Py, KOHIEHTPATOB U TOPHBIX MOPOL,
oborarienne pya, OMocopOIHs METAIUIOB U3 PACTBOPOB. Y JAJICHHUE CEPhl U3 HEMTH U YIIISL.
[ToBbimienre HedTEeOTHAUM. Y HaleHWEe MeETaHa U3 YroJIbHBIX I1acToB. IlomaBiieHue
Oomokopposun  HedTenpoBoaoB.  IlpomsBoactBo  Omo- u (doTOpazIaAraeMbIx
KOHCTPYKIIMOHHBIX IIACTMACC JJISI TPOMBIIIJICHHON YHEPTeTHKH.

BuoTrexHo10rn4eckne MeTo/Abl 3alIMThl OKPY:KaloUiel cpeibl (3K0J0rHYecKas
OMOTexXHoa0THsA).




AHTpOIIOTeHHbIE  (DAKTOPHl XMMHYECKOTO M  OHOJIOTMYECKOTO 3arpsi3HEHus
OKpykatomien cpeapl. OpraHnueckue KCeHOOMOTUKH, COeIMHEHHS a30Ta, cepbl, hocdopa,
TSDKEIIbIE METAJUTBI U PATUOHYKIUABI. bromornyeckie MeTo bl sl pEIICHUs 3a1a4 OXPaHbl
okpyxatomed  cpeapl. OCHOBHbIE OHOXMMHUYECKHME IYTH MHUKPOOMOIOTHYECKOM
TparcopMaIiK 3arpsA3HSAIONINX BEMIECTB. MUKPOOPTaHU3MbI — OMOECTPYKTOPBI.

buonoruueckas ouncTka CTOYHBIX BOA. [IpUHIMNUAIBHBIE CXEMBl OUYHMCTHBIX
coopykeHHil. OCHOBHBIE TIPUHIIUIIBI PAOOTHI, METOIBI W COOPYXKEHUS a’pOOHOU u
aHa’pPOOHON OMOJOTUYECKON OYUCTKH CTOYHBIX BOJ W TMEPEepadOTKU MPOMBIIIIICHHBIX
OTXO/OB. YTWIM3alMs JAUOKCHIA yIjiepoja C  MOMOIIbI0  MHUKPOOPTaHHU3MOB.
Buonornyeckue MeTo 1l OYMCTKH Bo3ayxa. buonornueckas nezonoparys ra3oB. OCHOBHbIE
METOJIbI ¥ TIPUHIIMITHATIFHBIC KOHCTPYKIIMH YCTAaHOBOK. bruopeMenuarus u Ouoioruyeckas
OYHCTKa TNpHUPOIHBIX cpen. OcHoBHble mnoaxoabl. Co3gaHue TEXHOJIOTHH Ui
BOCCTAaHOBJICHUS  OKpYXaroIlell cpeasl ¢  HCIOJb30BaHHMEM TI'eHHO-MHXEHEPHO-
MOAU(PUIIMPOBAHHBIX MHUKPOOPTaHU3MOB. Pa3zpaboTka OHOTEXHOJIOTHYECKHX CIIOCOOOB
YHUUTOXKEHUS XUMHYECKOro opyxus. buonormueckas mepepaboTka TBEpIbIX OTXOIOB.
buopecTpykuuss ~ OpUPOIHBIX M CHHTETHYECKMX  IOJHUMEPHBIX  MaTepHalioB.
KommoctupoBanue. Bepmukynbrypa. bruonorudeckas koppo3us u 6uonuisi. MOHUTOPHUHT
OKpYXKaromien cpesbl. MeTo1bl OMOTeCTUPOBAHUS U OMOUHANKAIINN B MOHUTOPHUHTE.

2.5. Kputepun olleHKH TeOPEeTHYECKOI0 IK3aMeHa

OreHKa 3HaHUN TTOCTYIAIOIIETO B ACMUPAHTYPY MPOU3BOIUTCS 110 CTO OATBHOM HIKae.

100 0anyI0B BBICTABISIETCS DK3aMEHAIIMOHHOW KOMHCCHEH 3a OOCTOATENBHBI U
000CHOBAHHBII OTBET HA BCE BOMPOCHI IK3aMEHAIIMOHHOTO OUJIeTa U AOMOJHUTEIbHBIE BOIPOCHI
YJIEHOB 3K3aMEHAIlMOHHON KomuccuM. [locTtynaronumii B acmupaHTypy B MpOIECCE OTBETa Ha
BONPOCHl IK3aMEHALIMOHHOIO OHJIeTa MPAaBUIBLHO ONPEIENeT OCHOBHBIE MOHSITHS, CBOOOIHO
OPHUEHTHPYETCS] B TCOPETUUECKOM U MMPAKTUYECKOM MaTepHualie Mo MpeasIoKEHHON TeMaTHKE.

75 0aJ10B BBICTABISIETCA MOCTYNAIOLUIEMY B aCIUPAHTYPY 3a MPABWIbHBIE U JOCTATOYHO
MOJIHBIE OTBETHI Ha BOITPOCHI DK3aMEHAIIMOHHOTO OWIIeTa, KOTOPHIE HE COAepkKAT IPyObIX OMIMOOK
Y HETOYHOCTEN B TPAKTOBKE OCHOBHBIX IOHATHI U KATETOPUA, HO B MPOLECCE OTBETA BOZHUKIN
ONpeleJICHHbIe  3aTpyJHEHUs] TMpPU OTBET€ HA  JIONOJHUTENbHBIE BOMNPOCHl  YJIEHOB
3K3aMEHAIIMOHHON KOMUCCHU.

50 6ans10B BBICTABISETCS MOCTYMAOIIEMY B ACHUPAHTYPY MPH HEIOCTATOYHO MOJHOM M
000CHOBAaHHOM OTBETE Ha BOMPOCHI SK3aMEHAIIMOHHOTO OMIIeTa U MPY BOSHUKHOBEHHUH CEPhE3HBIX
3aTpyIHEHMI NPU OTBETE HA JOMOJIHUTENBHBIE BOIIPOCH! WICHOB SK3aMEHAIIMOHHON KOMUCCHH.

0 0a/JI0B BBICTABIISICTCS B ClIydae OTCYTCTBUS HEOOXOAMMBIX NJISi OTBETa HA BOIPOCHI
HK3aMEHAIIMOHHOTO OMJIeTa TEOPETHUECKUX U MPAKTUICCKUX 3HAHUM.
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Caeenns 00 J0CTHKEHUSIX MOPT(OIMO KAHAUAATA I NOCTYIJICHHS 10 MPOrpaMMam
MOJATrOTOBKHM HAYYHBIX U HAYYHO-TIeJAroruyecKkux kaapos B acnupanrype CIIoITY

(®.1.0. xanmunara 1uist IOCTYIJICHHS B aCIIUPAHTYPY)

(Hay4Has CHELUAIBEHOCTD)

/1

I/IHIlﬂBlflllyaJleOC JAOCTH/KCHH €

KosnuecTBo
0aJJ10B 32
Kakoe
JIOCTHIKEHUE

PeiiTunroBas
OllIEHKA
ToKa3areJis,
o0umii 6aLI

Hayunsie myOnukanuu (TeMaTHKa ITyOIHKAIUN JIOJDKHA COOTBETCTBOBATH HAYUHOIT
CIIEIMAIBHOCTH, 110 KOTOPOIf MOCTYNAloMmuil y4acTByeT B KOHKYpCe):
B XKypHasax nepeuns BAK;

10

B )KypHaJlaX MHAEKCUPYEMBIX B Scopus U (win) WoS (B TOM 4nciie BXOISIUX B 0a3y
nauHbix RSCI) Q1 unm Q2;

25

B )KypHaJlaX MHAEKCUPYEMBIX B Scopus U (win) WoS (B TOM 4nciie BXOISIUX B 0a3y
naaabix RSCI) Q3 nmm Q4.

15

rpaHTLI, MPOCKTLI 1O BBINNOJIHEHHUIO HAYYHO-UCCIEA0BATCIBCKUX U OIIBITHO-
KOHCTPYKTOPCKHUX pa60T, TEMAaTHKa KOTOPBIX COOTBETCTBYCT HAIIPABJICHUIO
NOATOTOBKU B KOHKYPCE, I10 KOTOPOMY YHaCTBYCT HOCTyHameﬁ, " B KOTOPBIX OH
ABJIAJICA:

PYKOBOJHTEIEM,

HUCIIOJTHUTECIIEM.

Hanu4ue nokymMeHTa, yA0CTOBEPSIOIEro aBTOPCTBO (COABTOPCTBO) MOCTYMAIOIIEr0 Ha
JOCTUTHYTHIA UM Hay4HBIH (Hay4HO-METOAUYECKUH, HAyYHO-TEeXHIUECKUH, HayqIHO-
TBOPYECKUI) pe3yabTaT HHTEIUICKTYaIbHOM NesATeTbHOCTH:

— TaTeHT Ha U300pETCHUCE;

— HATCHT Ha MNOJIE3HYIO MOJCIIb;

— CBUETENILCTBO O TOCYIapCTBEHHOH perucTpanuu mporpamm it 9BM;

— CBUJICTEINILCTBO O TOCYAAaPCTBEHHOM peructpanny 6a3bl JaHHBIX;

— CBUJIECTEIILCTBO O TOCYJAPCTBEHHON PErUCTpalii TONOJOIMY HHTETPAIbHBIX
MUKPOCXEM.

| | |

[TyGiukauus B MaTepruanax MEKIyHapOJHBIX U BCEPOCCUHCKUX HAYYHO-TEXHUUECKUX
KOH(]epeHIHnii, BKiIIoYas MyOJIMKALMK B BBITYCKaX HAYYHBIX JKYPHAJIOB,
MyOJIMKYIOMIMX CTaThH O uToraMm Koupepenuuii (u3nanmsix tuma Conference series
u(un) Proceedings), mpoBOANMBIX He paHee yeM 3a 2 roja, MPeIeCTBYIOINX
npueMy (TeMarHka myOIMKaIuH J0JKHA COOTBETCTBOBATH HAYYHOI CIICIIHAILHOCTH,
10 KOTOPO# MOCTYHAIOIIMIT y4acTBYeT B KOHKypce):

3a KOH(epeHIHnIo, HHAEKCHpyeMylo B 0aze naHHbIX Web of Science u (wmi) Scopus
(vHaekcanys cOOpPHHUKA WITH KypHAJIa ¢ MyOInKanieil HOATBEpIKAACTCS CCBIIKOM HITH
CKPHHIIIOTOM M3 0a3bl JaHHBIX);

3a poure KOH(QEepeHIUH.

Hannuue qumiomoB nobeauTeneil MeponpusaTHii MEXIYHApOAHOTO U BCEPOCCUICKOTO
3HAa4€HUsl, IOATBEPKIAIOIIHE YCIIEXH B IPO(ECCHOHAIBHON MOArOTOBKE KaHANIATa
JUIS IOCTYTIJIEHUS B ACITUPAHTYPY

CyMMapHBblii peliTHHIOBbIii 0aJL1

Kananpar B actiupanrypy

(noonucw)

IIpeanonaraemelii Hay4HBIH PYKOBOAUTEID

(noonucvw)

PykxoBoguTens 00pa3oBaTenbHBIX TPOrpaMM
TI0 acIIMpaHType HHCTUTYTa

(noonucvw)

(@.1.0).

(@.1.0).

(@.1.0).




