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1 O0umue NOJIOKEHHUS

BHOTEXHOJOTHS, KaK COCTaBIIAIOINEE 3BEHO, BXOAUT B [IpuopHTETHEIE HANPABIECHNS PA3BUTHA
HaYKH, TEXHONOTHI ¥ TEXHWKH M B MEPCHCHb KPHTHYECKHMX TEXHOJIOTHH Poccuiickoit @enepalliy (B
pepakumy Ykasa [IpesuicHTa P® ot 07.07.2011 r. No899).

O6nacTh PodeccHOHaTBHOH AEATEIbHOCTH MAarHCTpOB 110 HaTnpaBJeHHIo «BHOTEXHOTIOT A
BIUTIOUAET: WCC/eloBaHKe, TOJTyYeHHe W MPUMEHEHHEC (hepMeHTOB, BUPYCOB, MHKPOOPraHH3MOB,
KJIETOYHBIX KYIBTYpP JKMBOTHBIX H pacTeHHH, MPOLYKTOB HX fuocuHTE3a W OHOTpaHc(OpPMaLHH;
CO3/IaHKe TEXHOJIOTHH MOTY4YeHUs HOBBIX BHMJOB MPOLYKIIHH, BKJIFOYAs MPOLYKIMIO, TIOMYUSHHYIO C
HCTIONB30BaHMEM  MHKpPOOHOJIOTHYECKOTO  CHHTE34, GuoKaTaM3a, TIEHHOHW WHXKEHepHH H
HaHOOMOTEXHOIOT U,

O6wextamu NpodecCHOHANBHOH [ACATENEHOCTH MaricTpos ABJISIOTCA: MMKpPOOpPraHU3MBl,
KJIETOYHBIE KYJIBTYPhl JKHBOTHBIX H pacTeHni, BUPYCBI, (EPMEHTHL, OHONOrMYECKH aKTHBHBIE
XHMHUCCKHE BellecTBa; MPUOOpEl M 000pylOBaHME Ul HCCICHLOBAHH: CBOWMCTB MCIOJIB3YEMBIX
MUKPOOPTaHH3MOB, KIETOYHBIX KYJIBTYP, MOTYHacMBbIX yTeM GHOCHHTE3a BEIIECTB, NOJydaeMbIX B
nabopaTOpHBIX ¥ TPOMBIIIIEHHBIX YCIOBHAX; GuoMacchl, YCTaHOBKH M ofopynoBaHue Ui
npoBeIeHKst GHOTEXHONOrMYECKUX NIPOLIECCOB.

Maructp MO HampaBJICHHIO 19.04.01 «BHOTEXHONOrUsl» TOTOBUTCA K CHNELYIOIMM BHAAM
npodeccHoHaEHOM JEATENBHOCTH:

- IPOEKTHas;

- Hay4HO-HMCCTEl0BaTebCKAS;

- OpraHH3alMOHHO-YTIPaBIEHHECKAs.

IIporpamma paspaboTaHa Ha OCHOBAHHH TpeGoBanmii K 0Os3aTeTPHOMY MHHAMYMY
COAEPKAHUST ¥ YPOBHIO MOArOTOBKH Gakanaspa, ONpeNeNseMBIX AEHCTBYIOUIMM rOCyapCTBEHHBIM
CTAHIAPTOM BBICIIErO MPOdecCHOHAILHOTO 06pa30BaHKs MO HATIPaBJICHHIO «BHOTEXHOJIOTHUAY.

MeKTUCLIUIIIMHAPHBIH 3K3aMEH NMPOBOJIUTCA B nucEMEHHOH Gopme 1o GuneTam.

Ha narwcaHue OTBETa TI0 GHJIETY OTBOIMTCS [Ba aCTPOHOMHHYCCKHX Haca. B kaxaoM Ouiere
CcojlepIKaTCsl TPH BOMPOCA U3 4 JUCLIMIIHH.

CTpyKTypa BCTYNMTENBHOTO KOMIUIEKCHOTO JK3aMeHallMOHHOTO Ouiera MpHBEICHA B
[Mpunoxenun A.

2 Kpurtepuu OeHKH

WTtorosas OlLEHKA 3a BCTYIMTEIBHBEIM 3K3aMeH BBICTABISACTCA [0 100-6anymeHOM 1IKAE.
AJTOPHTM OLIEHKH CIEYIOIIMA: BCe TPH BOMPOCA OLCHMBAOTCA MpesIMETHOH KOMUCCHEH pa3ie/ibHO
no 100-6annpHOM LIKAE.

Ouenka Bannsl Kputepuu BEICTaBICHHSA OLICHKH
OTJIIMYHO 90-100 [TIpekpacHoe 3HaHWE  paccMaTpUBaEMOTO Borpoca ¢
COBEpLICHHO HE3HAYHTEIbHBIMU HETOYHOCTAMH
OTJIHYHO 75-90 Xopomiee 3HaHWE pAcCMaTpHBAEMOTO —BOMpOCa,  HO v
HEKOTOPEIMH HETOUHOCTAMHU
XOpOo1IO 65-74 B Lie;10M HEIIOXOE 3HaHUE PpaccMaTpHBagMOro BONpoca, HO ¢
3aMETHBIMH OLIHOKaMH
XOpOIIO 50-64 Cnaboe 3HaHHWE paccMaTpUBAEMOro BOTIpoCa, ¢ BECEMa
3aMETHBIMU OITHOKAMHU
yIOBNETBOPUTEIBEHO 25-49 Cawmoe ofIee MpeIcTaBIeHHE O paccMaTpUBaEMOM BOTIPOCE,
O TREUAOLIEE JTHITE MAHIMATbHBM TpeGoBanmsiM. Cephe3Hbie
oLnOKH
HEYZOBJIETBOPUTEIBHO 0-24 [TonHOE He3HaHHE paccMaTpUBaeMOro BOMNpOCa. I'pyGetimne
OMIMOKH.

WToropas OLEHKA 3a BCTYITHTEJBHBIA OK3aMEH ONpEC/IAETCs CyMMHpOBaHHEM 0aJlIoB,
HaGpaHHBIX aOUTYPHEHTOM MO KaXAOMY W3 TpEeX BOMPOCOB, YMHOMKEHHOMY Ha BEC 3TOr0 BOTpOCA B
ob1melf oLeHKE:



figii =0, -0.34+0,-0.33+0;-0.33,

rae Qcywy - HTOrOBaf OLEHKA 33 BCTYTTMTEILHEIH 3K3aMeH, Gaubl;
Q;- OlleHKa 3a OTBET Ha [EPBBIH BONPOC;

QQ;- olleHKA 33 OTBET Ha BTOPOH BOIPOC;

Qs- olLicHKA 32 OTBET Ha TPETHH BOIpOC.
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3 Bonpochl K BCTYNHUTE/ILHOMY JK3aMeHY

3.1 Bonpocsl mo aucuunanaam «Opranuyeckasi XumMus, «bHoxumus u

MHKPOOHOJI0OTHD»

OCHOBHBIE OPraHUYECKHUE M HEOPraHWYECKHE COSAMHEHHS KIETKH.

AMMHOKHCIIOTH, KAK MOHOMEPHBIE CTPYKTYPHBIE SIHHHIIbI NIeNTHAOB. CTEPEOXUMHS [ICTITHTIOB.
Knaccudukalus aMHHOKMCIOT. DQU3NYecKie CBOMCTBA. XUMHUYECKHE PEAKIUH, XapaKTepHBIC
JUIs aMUHOKHCIIOT.,

Benxu. YpoBHH CTpyKTypHOU opranusauuu Genko. Casis, cTabUIIH3UPYIOIIKE CTPYKTYDEHI
6eKOBOI MOEKYJIBI Ha KaXKI0M M3 YPOBHEH.

IMepBuuHas CTPYKTYpa OENKOB: METOMBI ONpEJEICHH MOC/IEN0BATENEHOCTH aMHHOKHCIIOT.
Bropuunasi cTpykTypa OemkoB: anbda- u Gera- CTPYKTYpEI. TpernuHass W YeTBEPTHYHAS
(cy6benuHuuHas) CTpyKTyphl GenkoB. [leHaTypaLus OenKoB.

depMeHTHI, W ux GuoxuMuueckas ponb. Kiaccudukauus ¥ HOMEHKIATYpa. Jla#iTe onucaHue
KaXkI0My Kiaccy (hepMeHTOB.

AxTuBHBIG UEHTPE (epmentoB. CyBcTpartHas crelubU4HOCTS. Huruburoper: obpaTumeie
(KOHKYpEHTHBIE, HEKOHKYPEHTHbIE) M HeoOpaTuMele. JleHaTypalius thepMeHTOB.

JTHK: ctpoeHnue, GyHKIHH, POJIb B KIIETKE.

Crpoenue MeMOpaH.

CrpoeHHe IPOKIKEBOH KIETKH.

OCHOBHBIE NIPeJICTABMTENN HU3KOMOTIEKYIAPHBIX OHOPErylaTopoB (BUTaMHHBI, aJKaJIOWIbI,
aHTHOHMOTHKH M JIp.)

Buramunsl. Knaccudukaims. Buonorudeckas poib, QyHKLHH.

Antubrotuki. Knaccupukaius. MexaHU3MBl AeHCTBUS. QUTOHLMEL.

CXOZCTRO ¥ pasuursi MOp(OIOTHYECKOH OpTaHH3alMy, CTPOEHUS ¥ Pa3MHOXKEHHUA ¥
NPOKapHOT U 3yKapHOT.

Onwro- W mosucaxapuael, Q@YHKIMK ONMro- ¥ momucaxapuaos. llenmonosa, Kpaxmar,
JIMKOTEH.

JTununer, Knaccudukarms mununos. HelrpambHeie munuisl, Gocdonumms.

CTpyKTypHBIE KOMIIOHEHTEI TUMU/0B. HKHPHEIE KUCIIOTHI, MTHLECPHH.

18. Hyxnennoseie kucnotsl. JJHK u PHK. CTpyKTypHBIE KOMIMOHEHTEL [IpocTpaHCcTBEHHAS

CTPYKTYpa TOJHMEPHEIX LeTIeH.

19. AT®: cTpoeHue, cBOMCTBA, posTb B GMOOPraHU4ECKOH XMMUH.

20.
21.
22.

Ipoiinas crupane JIHK. KomrineMeHTapHOCTb OCHOBaHHIH.
Mopdonoruueckue 0cO6EHHOCTH APOAOKEH U MIIECHEBBIX rpuboB.
Mopdonoriyeckre 0coGeHHOCTH KJIETOYHOTO CTPOCHHA NPOKApHOT.
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3.2 Bonpocs! no aucnuninge «Oomas 0HOTeXHOJIOTHI

Buns OHOTEXHOJIOTHYECKHX MPOLIECCOB. MHUKpOOPraHu3MEI, UCTIONIB3YEMEIE B
MHUKPOOHOIOrHUECKOH MPOMBIIIIEHHOCTH.

CTepriIM3aiMH MUTaTeNbHBIX cpell. TeXHONOrnyecKas cXema CTepUIIM3ALIAN [THTATEBHOH CPE/EL.
Crepuian3alis MUKpOOHONIOrM4ecKoi mocy el

OumcTKa U CTEpUM3aLUs BO3AyXa. TeXHOoMorHyeckas CXeMa OYHCTKH M CTEPUITM3ATIH BO3/yXa JUTd
aspaLyH.

Crepunusanis BO31yXa, BEIXOAALIETO U3 (hepMeHTATOpA.

Brusuue pH 1 Bo3oyxa Ha npouece KyJIbTHBUPOBAHHS MPOLYLIEHTA.

[lonyyenwe roceBHOro Martepuana. MeToisl  KyIbTHBHPOBaHHUS. OGopynosanue  JJis
MPOU3BOJICTBEHHOTO KYJIbTHBUPOBAHUA.

BhifieneHHe KOHEYHOro MPOAYKTa M3 KyJIBTYPaTbHOM XKHMIKOCTH ¥ MUKPOOHO! MacChI.
CrpykTypHas cxemMa OMOTEXHOJOrHYECKOTO MPOLECea.

KpaTkas XxapakTepuCTHKa cTaguil OMOTEXHONIOTHYECKOro NpoLecca.

OcHoBHEIE crocoOBI Ky/IbTUBUPOBaHHMSA, UX JOCTOMHCTBA W HE/JOCTATKH.

depMeHTAIMOHHAS CTaAnA OMOTEXHOJIOTHYECKOTO MpoLecca.

[MocTdhepmenTaLoHHas cTaaua OMOTEXHONIOIHYECKOro Mpouecca.

O6mas cxema cHHTE3a GHOTEXHONOTMUECKHX MPOU3BOCTB MPOLYKTOB MUKPOOHOTO CHHTE3A.
Crioco65l KynIbTHBHPOBaHHS KJIeTOK. Pa3bl pasBUTHS KIIETOYHBIX KYJIBTYP.

BronsaycTpus (epmentoB. OO6nacT# NPUMEHEHWS M MCTOYHMKH (EPMCHTOB. OcHOBBI
SH3MMOJIOTHH.

Ummo6uIi30BaHHbIe hepMEHTE!: OCHOBHBIE CTTIOCOOH HMMOOK/IH3AIH (EePMEHTOB.

OcoBeHHOCTH HYHKIHOHMPOBAHMS HMMOOMTH30BAHHEIX (DEPMEHTOB B yCIIOBHAX in vitro. [IpuMepsI
GHOTEXHONOrHYECKHX MPOU3BOJICTB, HCMONB3YIOLIMX MMMOOHIM30BaHHbIE PEPMEHTBI U KIETKH.
BiiusiHiHE HHIMOUTOPOR Ha MPOLIECC Ky TBTHBHPOBAHUSA APOXIKEH.

[1pou3BOAICTRBO 3TAHOA IyTeM MUKPOOHOro CHHTE3a.

Cnoco6bl BEIIETEHHS ¥ KOHLEHTPHPOBaHHS LEJIEBBIX MPOAYKTOB.

TTonyuenue GeNKOBBIX KOHLEHTPATOB, aMHHOKHUCIIOT, (PePMEHTHBIX IIPENapaTos.

BhiIe/ieHte U KOHIEHTPUPOBAHUE IIENEBOrO MPOAYKTA METOI0M CETAPAliui M LEHTPH(YTHPOBAHKA.
BrieneHue U KOHLEHTPHPOBAHKE 1IENIEBOr0 TPOIYKTa METOJOM SKCTPaKLIMH.

DTarbl NOJyYEHHS YHCTOH KYIbTYPBI APOKIKEH.

26. Brigenenue YUCTOM KYJIbTYPEL

27

Ontuyeckas u YBEIUYHTCIbHAA CHMCTEMBI MHKPOCKOTIA.

28. TIpernapathl 404 H3y4€HHA MUKPOOPraHH3MOB.

29.

MeTo 1Bl ONpefie/ieH s YuciIa MUKpoOoB.

30.TIpenapat «0TNEeYaTOK KOJTOHHH.
31.TIpenapat «BHCcAYas Karlis».
32.TlpenapaT «pa3/jaBieHHas Kars.



IIpunoxenue A
CTpyKTypa BCTYNHTEAbHOI0 KOMILJIEKCHOI0 IK3aMEeHALIHOHHOI'0 ousera
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y4pexIeHre BBICIIEr0 00pa3soBaHus
«VpanbCKuii IECOTeXHUUECKUH YHUBEPCUTET
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YTBEPXJIAIO
Pextop YTJITY
E.Il. IInaToHOB
« » 2021 1.
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BCTYIIMTEILHOTO 3K3aMeHa B MarucTparypy
o ganpasieanto 19.04.01 «buoTexHoIOTHA»

1.OcHOBHBIE IpeICTaBUTENN HH3KOMOJIEKYJIAPHEIX
GUOPEryIATOPOB (BUTAMUHEI, aJIKAJIOHIBI, RHTHOMOTHKH U Ip.)
2. buounnycrpus Gpepmentos. OOnacTi TPUMEHEHUS U
UCTOUHUKH (pepMeHTOB. OCHOBBI 9H3UMOJIOTHH.
3.BhijesieHre KOHEUHOr0 IPOAYKTa U3 KyIbTYPalbHOM!
KUIKOCTH U MUKPOOHOM MaccChI.

PyKoBOMTEIb MArHCTEPCKOM IPOrPaMMBI
o HanpasieHnto 19.04.01 «broTexHOIOTHI»

HO.JI. FOpreB



