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1 O01mme mos10xKeHHUA

1.1 eam rocylapcTBeHHOW WTOrOBOl AaTTeCTalliM, BHIbI ATTECTAUMOHHBIX WCIBITAHUN
BBIIIYCKHUKOB HanpasjeHusi noarorosku 19.04.01 - buorexnomnorus.

brnok b3 T'ocynapcTBeHHas HTOroBasi artectaus oTHocuTces K 6a3oBoii wactu OIT BO.

T'ocynapcTBeHHass WTOroBas arTeCTalus IPOBOAUTCSA B LEIAX ONPENEICHHUS PE3YJIbTaTOB OCBOCHMS
00yJarImMMHCs OCHOBHOM 00pa30BaTeIbHON MpOrpaMMbl 1O HampasieHuio moarotoBku 19.04.01 -
buorexnonorus.

TocynapctBeHHast utoroBast arrectanus BbImyckHHKOB PI'BOY BO "TamOoBckuii TocyqapCTBEHHBIH
yausepcuteT umenu [.P. Jlep:xkaBuna" mo oO6pazoBarenbHoM nporpamme BO 1o HampaBieHHIO MOATOTOBKU
19.04.01 - buoTexHomOrNs BKIIIOYAET:

- [ToaroToBky K ciade v ciaqy rocyJapCTBEHHOTO 3K3aMEHa;

- [ToaroToBKy K mpoueaype 3alUThl U 3allUTy BBITYCKHON KBaTu(pUKAIMOHHON pabOTHI.
Crnioco6 npoBeieHrs TOCYIapCTBEHHOTO dK3aMEeHa — YCTHBIN.
Bun BeImycKHOM KBamu(pUKAIIMOHHOM paboThl — Marucrepckas AUCcepTarus.
B3anMopneiictBue mnpenogaBarenss M CTyAEHTAa BO BpPEMS MPOXOXKACHHS IOCIEIHUM TIOCYdapCTBEHHOU
WTOTOBOM aTTEeCTalluM, B TOM YHCJIE€ BO BpeMs MOATOTOBKM K mpouenype 3amutbl BKP u moaroroBku k
caaye roCyIapCTBEHHOIO JK3aMEHA OCYLIECTBISETCA MOCPENACTBOM MYJIbTUMEIMMHBIX, TMIIEPTEKCTOBBIX,
CETEBBIX, TEJIEKOMMYHHUKAIUOHHBIX TEXHOJIOTHH, HCIIONb3YEMBIX B AEKTPOHHOU
nH(pOpMAITMOHHO-00pa30BaTEILHON Cpeie YHUBEPCHUTETA.

1.2 Tunsl 32724 Npo¢ecCHOHAJIBHOH 1eATeJbHOCTH BbINTYCKHUKOB
- Hay4YHO-HUCCIIE0BATEIIbCKUN
- NPOEKTHBIN

1.3 ObaacTn(u) npodeccHoHaANbHOI JesiTeIbHOCTH M cdepa(bl) NPoPecCHOHAIBHON IeTeJbHOCTH

BBINYCKHUKOB, B KOTOPbIX BBINYCKHUKH, OCBOUBIINE NporpaMmy OakajiaBpuara, MOryT

OCYLIECTBJISATH NPO(PeccCHOHATBHYIO /IeATeILHOCTh
01 OGpa3oBanue u Hayka (B chepax: peanusauu o0pa3oBaTeIbHBIX MPOrpaMM MPoheCCHOHATTEHOTO
o0pa3oBaHMsl, BBICIIET0 00pa30BaHUs U JOMOJHUTEIBHBIX MPO(GECCHOHANBHBIX MPOTrPaMM; HayUHBIX
HCCJICIOBAHUN )
13 Cenbckoe XO3SHCTBO M OXpaHA 3I0POBBS KUBOTHBIX M 4YelOBEKa (B cdepax: OHOJIOTHYeCKOU
3alIUTHl KUBOTHBIX, PACTEHUI, MTOPOJ KUBOTHBIX, COPTOB PACTEHUI, CO3/IaHHBIX C UCIOIb30BAHUEM
METOZOB  OMOTEXHOJIOTUM, TEXHOJOTMU TEHETMYEeCKOM M  MOJIEKYJISpHOW UHAMKAIMM U
UACHTU(DUKAIIMY )KUBOTHBIX U PACTEHH, TPAHCTEHHBIX U KJIOHUPOBAHHBIX KUBOTHBIX; BETEPUHAPHOI
UMMYHOOMOTEXHOJIIOTUN M (hapMalleBTUKHU, B TOM YMCJIE B YacTH pa3pabOTKH, HCCIENOBaHUI U
MPOM3BOJICTBA JIGKAPCTBEHHBIX CPENCTB, BAKIMH HOBOTO TOKOJIEHUS, MOJUKIOHAIBHBIX H
MOHOKJIOHAJIbHBIX aHTHUTEN, OakTepuodaroB, aHTUOMOTHKOB, TOPMOHOB, (DEPMEHTOB, B TOM YHCJIE
pa3paboOTKK JUArHOCTUKYMOB, pPa3BUTUS OaHKOB IITaMMOB MHUKPOOPTraHU3MOB, OMOJIOTMYECKHX
00pa3noB, HHOPACTPYKTYpPHOTO 0OECTICUeHUsT UCCIIEIOBAHNN Ha OMOJIOTUYECKUX MOJICTISX U IICJIEBBIX
JKUBOTHBIX, OHOTEXHOJOTMH TIOYB W OWOYyIOOpEHWi, KOPMOBOTO O€iKa W TPEMHUKCOB IS
JKUBOTHOBOJICTBA, ITYEJIOBOACTBA, PHIOOBOJACTBA, MEPEPAOOTKU CEIbCKOXO3SIIICTBEHHBIX OTXOJIOB,
OHMOJIOrMYECKMX KOMIIOHEHTOB KOPMOB M MPEMHUKCOB, IITyOOKOHM mMepepaOOTKH 3€pHOBBIX U APYTUX
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYD)
14 JlecHoe xo3siicTBO, oxoTa (B cdepax: NpUMEHEHHS OHWOTEXHOJIOTHH ISl  yIpaBIICHUS
JIECOHACAKACHUSIMH;, MPUMEHEHUs OWOTEXHOJOTHI Ui COXpaHEHHS W BOCIPOU3BOJICTBA JIECHBIX
TEeHETUYECKUX PECYPCOB; CO3aHUS OMOTEXHOIOTHYECKUX (OPM JEPEBbEB C 3aJaHHBIMU MTPU3HAKAMU;
CO3/1aHUsl OMOJIOTUYECKUX CPEACTB 3alllUTHI JIeca; pa3BUTHS NMPUHIUIOB OnopedaliHUHra Ha OCHOBE
MIPOM3BOICTBA LEJUTION03bI; IPOU3BOICTBA OMOTOILIIMBA HA OCHOBE IPEBECHOTO CHIPHS)



26 XuUMHUYECKOE, XHMHKO-TEXHOJIOTHYECKOE TMPOU3BOICTBO (B  cdepax:

0e3omacHoOro uIA

OKpYKaloIel cpeapl MPOU3BOACTBA XUMHUYECKHX MNPOAYyKTOB (''3eieHas" XWMUs); MPOU3BOICTBA
MPOAYKTOB (PEPMEHTATUBHBIX PEAKIUA, MUKPOOHMOJOTHMUYECKOTO CHHTE3a M OWOTpaHChOpMAIIHiA;
IIPOM3BO/ICTBA EKTPUUYECKON SHEPTUHU U Teria U3 OMOMACCHI, MOMIOMIEHUs (YTUIN3aluu) SMUCCUN
MapHUKOBBIX Ta30B, 00pa3yeMbIX B HHEPreTHMYECKHX MPOU3BOJICTBEHHBIX IMKJIaX; MEpepadbOTKU U
00e3BpeKUBAaHUS TPOMBIIIJICHHBIX W KOMMYHAJBHBIX CTOKOB; MpPEIOTBpPAIICHHUs] W JIMKBUAALUU
MOCJIEICTBUI BPEHOIO AHTPOIOIEHHOTO BO3JACHCTBHS Ha OKPYKAIOIIYIO Cpeay TEXHOTC€HHOH
JIeSATeTLHOCTH)

1.4 KoMnereHunuu, KOTOPbIMHM [OJKHBI OBJaJeTh o0ydammimecss B pe3yjabrare OCBOCHHUS
o0pa3oBaTe/IbHOM NPOrPaMMBbI.

BoinyckHUK, OCBOMBIIUI POrpaMMy MarucTparypsbl, 10JKeH 001a/1aTh CIEAYIOIUMU KOMIETCHIIUSIMHU:

Kon
KOMIICTCHIIU N

Copeprxanrue KOMIETEHITUN

Toc.
3K3aMeH

Iloaroroska u
3amuTta BKP

YK-1

CrniocobeH OCyIIeCTBIATh KPUTUYECKUI aHaIu3 MPOOIIEMHBIX
CUTyallMii Ha OCHOBE CHCTEMHOIO TIIO/IXOJa, BBIpaOaThIBATh
CTPaTErUIO NEUCTBUN

+

+

YK-2

CrocoOeH ympaBisiTh MPOEKTOM Ha BCEX JTamax ero
KU3HEHHOTO LIUKJIa

YK-3

CrocoOeH opraHW30BBIBaTH U PYKOBOAHWTH PaOOTON KOMaHbI,
BbIpaOaTbiBass KOMAaHAHYIO CTPATErdio Ui JOCTHIKCHHSI
MOCTaABJICHHOU IEJIN

YK-4

CrocobeH TpPHUMEHSTh COBPEMEHHBIE KOMMYHUKATHBHBIC
TEXHOJIOTUH, B TOM YHCJIE€ HA UHOCTPaHHOM(BIX) si3bIKe(ax), MJIst
aKaJeMHYECKOTo U POo(heCcCHOHAIBHOTO B3aUMOICHCTBUS

YK-5

Crioco0eH aHanmu3UpOBAaTh U YUUTHIBATH pa3HOOOpa3ue KylbTyp
B IIpPOLIECCE MEXKKYIBTYPHOTO B3aUMOACHCTBUS

YK-6

CriocoOeH  ompenensTh W PEaju30BBIBATH  IPHOPHTETHI
COOCTBEHHOM JIEATEILHOCTH U CTIOCOOBI €€ COBEPIIICHCTBOBAHMS
Ha OCHOBE CaMOOIIEHKHA

OIIK-1

CrocobeH  aHanmu3upoBaTh, 0000mIaTh W  HUCHOIH30BATH
byHaaMeHTalbHbIC ©  TPUKJIAIHBIC 3HAHHA B  OOJACTH
OMOTEXHOJIOTUY /ISl PEIICHUS CYIIECTBYIOIIUX U HOBBIX 33/1a4 B
npodeccuoHaNbHON 00IacTh

OIIK-2

CriocobeH HCToNb30BaTh CIEHUAIN3UPOBAHHOE MPOTPAMMHOE
obecriedeHue, 0a3bl JAHHBIX, aJaNTHPOBATh HM3BECTHHIC
IIPOrPaMMHBIE  MPOAYKTBI,  AJIEMEHTbl  HCKYCCTBEHHOIO
UHTEJUIEKTAa  JUIi  pelleHus 3aaad  npodeccuoHaIbHON
NESITENIBHOCTH

OIIK-3

CrnocobeHn pa3pabaTbiBaTh aJIrOPUTMbI W y4yacTBOBaTb B
pa3zpaboTke mporpamm B cdepe cBoeil mnpodeccruoHaIbHON
JeSITeTbHOCTH

OIIK-4

Cnocoben  BwIOMpaTh M HWCIIOJNB30BaTh  COBPEMEHHBIE
WHCTPYMEHTAJILHBIE METOJbl M TEXHOJOTHH, OCBaWBaTh HOBBIC
METONbl U TEXHHUKY HCCICOBAaHUM U PEUICHUS KOHKPETHBIX
3a7a4 Mpo(ecCHOHaTBHOM NEATETFHOCTH

OIIK-5

CrocoOeH  1uIaHMpOBaTh U TMPOBOAMTH  KOMILUIEKCHBIE
SKCIEpPUMEHTAJIbHbIE u pacueTHO-TEOpEeTUIECKUE
UCCIIEIOBaHUS 1O pa3paboTaHHON MporpaMMe, KpPUTHYECKHU
aHaJIM3UPOBaTh, 0000IIATh U MHTEPIPETUPOBATH IOJIyUYECHHBIE
SKCIIEPUMEHTAJIbHbIE JaHHbIE




OIIK-6 CrnocobeHn pa3pabarbiBaTh W NPUMEHATH Ha  MPAKTUKE
VHHOBAllUOHHBIE PEILICHUS B HAyYHOM U IIPOU3BOACTBEHHOU
chepax OHMOTEXHONOTMM HA OCHOBE HOBBIX 3HAHUU W + +
IIPOBEICHHBIX MCCIEJOBAaHUM C YY4E€TOM OKOHOMMYECKUX,
JKOJIOTUYECKUX, COLUAIBHBIX U JPYIMX OIPaHUYEHUN

OIIK-7 CrocobeH TpeACTaBIATh  pe3ynbTaThl  MpodeccuoHaIbHON
NESTeIbHOCTH Ha PYCCKOM W HMHOCTPAaHHOM SI3bIKax B BUJE
HAyYHBIX JOKIAJ0B, OTYETOB, OO30pOB U MyONUKAIUi C + +
UCTIOJIb30BaHUEM COBPEMEHHBIX UH(POPMALTMOHHBIX
TEXHOJIOTUIA

OIIK-8 Crniocoben pa3pabarbIBaTh HAy4YHO-TEXHUYECKYIO u
HOPMAaTHUBHO-TEXHOJIOTUYECKYIO JIOKYMEHTAIUIO Ha
OMOTEXHOJIOTUYECKYIO MPOAYKILHUIO, TOTOBUTh Marepuaibl I
3alIUThl 00BEKTOB HHTEIICKTYaIbHOW COOCTBEHHOCTH

IIK-1 Crniocoben pa3pabarbIBaTh IPEJI0KEHNS 1o
COBEpIIICHCTBOBaHUIO OnorexHonoruii BAB ¢ ucnonp3oBannem
MHUKpPOOHMOJIOTHYECKOTO ~ CHHTe3a W OuoTpaHcopmaiuu
MHUKPOOPI'aHU3MOB, KJICTOUHBIX KYJIBTYp KUBOTHBIX M PAaCTEHHM

I1IK-2 CriocobeH pa3pabarhiBaTh TEXHOJIOTUU OYHCTKH BOJBI U TTOYBBI
c HCIIOJIL30BaHUEM MeTa00IHYECKOTO IOTEHIMAIa + +
OMO000OBEKTOB

ITK-3 Cnocoben OpraHU30BHIBATH b HEKTUBHYIO CHUCTEMY
MEHEKMEHTA KadyecTBa Ha OMOTEXHOJIOTNYECKOM + +
IIPOU3BOICTBE

1.5 TocynapcTBeHHasi MTOroBasi arrecTalMs M0 HampaBjeHu0 mnoaroropkum 19.04.01 -
BuorexHo10rusl NpeANo/araeT, YT0 BIMYCKHHUK J10JIKEH:

3HAThb:

- — Hay4HbI€ OCHOBBI OMOTEXHOJIOTHH;
— OCHOBHbBIE HaIpaBJIEHUS IPOU3BO/ICTBA MOJIE3HBIX BEIIECTB;
— OCHOBBI MH)KEHEPHOI 3H3UMOJIOTHH;
— METO/Ibl U BOBMOKHOCTH T'€HHOU U KJIETOUHOM MHKEHEPUU;
— OCHOBBI TEXHOJIOTUUECKON OMOIHEPTETHKH U OMOJIOTHYECKOM TIepepabOTKH ChIPHS;
— UCIIOJIb30BaHUE OMOTEXHOJIOTUN KaK aJbTePHATHUBbI B CEILCKOM XO3SIMCTBE;
— OCHOBBI 9KOJIOTHYECKON OMOTEXHOJIOTHH.
yMeThb:
- — OPUCHTHUPOBATLCA B COBPCMCHHBIX HAIIPABJICHUAX U MCTOHAAX 6HOT€XHOJIOFI/II/I;
— paboTtarh ¢ GMOTEXHOJIOTUYECKUM 000pYIOBaHHUAM, OCYILIECTBIIATH KCIIEPUMEHTAIIbHBIE UCCIICIOBAHUS
— HNPUMCHATL MOJYUYCHHBIC 3HAHHWA B PAOMOHAJIBHOM HCHOJB30BaAaHUU MNPUPOAHBIX PCCYp-COB U OXpaHC
OKpY’KAKOLLEH Cpebl.
BJIA/1€Th:

- - KOMIJIEKCOM 3HAaHUW M METOJIOB, O3BOJISIONUIUX PEIIUTh OMOTEXHOJIOTMUECKHE 3a/1aud U HUCIOJIb30BaTh
MOJTyYCHHBIC HaBBIKU B JAJIbHEHIIICH MPodeCCUOHATBLHOM TSI TEIbHOCTH.

1.6 Ilopsinok MpoBeAeHUsI TOCYIAPCTBEHHON UTOTOBOM aTTeCTAlMU
IocynapcTBeHHass WTOroBasi — arrecralus OpoBOAUTCA  cormtacHO IlonmoxkeHwro O  IPOBEACHUM
rOCY/IapCTBEHHOM HTOTOBOM aTTeCTallMi MO 00pa3oBaTeNbHBIM IPOrpaMMaM BBICIIEr0 OOpa30BaHHS —
nporpaMMaM 0OakajiaBpuara, MporpaMmaM CIeluaiuTeTa, mnporpammaMm wmarucrtparypel ®I'BOY BO
"TamMOOBCKMIA TOCYapCTBEHHbIN yHUBEepcuTeT nMenu [.P. JlepxaBuna".

2 IIporpamMma rocyiapcTBeHHOI0 IK3aMeHa




2.1 IlpumepHblii nepeveHb TeM (Pa31esioB), BBIHOCHMbBIX HA FOCYAapCTBEHHBIH IK3aMeH:

Ne
n/n

HanmMmenoBanue rem
(pa3nesoB)

Conep:xanue TeM (pa3aesioB)

KoMnereHuun

1

CoBpeMeHHBIE TTPOOIEMBI
OMOTEXHOJIOTUU

OOBeKThI OMOTEXHOJIOTUH. TpeOoBaHnus,
npeabsBIsieMble K MUKPOOPTaHU3MaM MPOIYLIEHTaM.
3HaueHne  OWMOTEXHOJOTHMHM  JUIS  pa3IHy-HbIX
oTpacied  HapoOAHOIO  XO3sicTBa  (CEIBbCKOE
XO3SHCTBO, MUILEBAs MPOMBIIIJICHHOCTh, MEIUIIMHA,
sHepreTHka u 1p.). CrlpbeBas 6a3za OMOTEXHOJIOTHH.
Knaccudukarus cblpbs U MUTATEIBHBIX CYyOCTPATOB.
[IpuHIMOBL COCTAaBIEHHUS PEUENTyp MUTATEIbHbBIX
cpea. lloaroroBuTenbHBIE U BCIIOMOTATENIbHBIC
CTauu OMOTEXHOIOTUYECKHUX IPOHU3BOJCTB
(IPUrOTOBJICHUSI MUTATENIBHBIX Cpe/l, MOIy4YEeHUE U
NOATOTOBKA IIOCEBHOTO MaTepHala, CTepHIIN3aIUs
NUTATENIbHBIX Ccpel, OOOpylIOBaHMA U  BO3AYXa;
odyrcTka oTpaboraHHoro Bo3ayxa). CoOCTBEHHO
OHMOTEXHOJIOTMYECKast cTagus (oOmmas
XapaKTepUCTHKA, CIIOCOOBI IMOMYYEHHS LEJIEBOTO
NPOAYKTa Ha OMOTEXHOJIOTMYECKOM CTaiuH, CTATUH
U KUHETHKA pocra MHUKPOOPTaHU3MOB. ).
Knaccudukanus IIPOLIECCOB depmenTanuy.
Kunernueckue u MaKpOCTEXHOMETPUUECKHUE
XapakTepUCTUKH Tmporecca Qepmentanuu. [locTt-
(epMEHTALMOHHBIE CTAaAMU OMOTEXHOJIOIMYECKUX
IPOM3BOJCTB (oTnenenue O6uomaccsl oT
KyJIBTYPaJIbHON JKUIKOCTH, IAC3UHTErPaAIsl KIETOK,
BBIJICJICHUE TPO-AYKTOB MeTaboimu3Ma M CHHTE3a,
OYMCTKA, KOHLIEHTPUPOBAHHE U TOJyYCHHE T'OTOBOM
(OpMBI IPOAYKTA).

OIIK-1
OIIK-6
I1K-3

MornekynsipHasi Ouosorus
U reHeTHYeCcKast
UH)KEHEPUS

Knerounast Tteopus. ®yHIaMeHTalbHBIE CBOMCTBA
JKUBOM MAaTepUH. YPOBHM OPraHU3aLUU KU3HH.
XVUMUYECKUN COCTaB KJIETKU (OENKH, YIIEeBOJBI,
JUNUAIBI, MX CTPOEHHE, CBOWCTBA M (YHKLUH).
Crpoennie u (QYHKUMH HYKJICHMHOBBIX KHCIOT B
kietrke. CTpoeHue 3ykapuoTudeckoil kinetku. OoMeH
BEIIECTB M IIPEBPAILICHHE DHEPIrUU B  KIIECTKE.
doTocuHTE3, ABIXaHUE, INIMKOIU3 B KiIeTke. [lonsaTue
0 ’KM3HEHHOM HuKie kieTku. [logoBoe m Gecrnonoe
Pa3MHOKEHUE. Muro3, MeHo3. Pemmukanus.
Tpanckpunuus. Tpancisnus. I'eHeTHUEeCKU KO,

IIK-1




Teopernueckue u
MPUKJIATHBIC aCTIEKTBI
COBPEMEHHOMN
MHUKPOOHOIOTUI

O61as XapaKTEpUCTHUKA MUKPOOPTraHU3MOB.
Crpoenue IIPOKapPUOTUYECKON KJIETKH.
PasmHuoxxeHue MHUKPOOPraHU3MOB. DepMeHTHI
MHUKPOOPTaHU3MOB, HUX 3Hau€HHE B MeTa0oIH3Me
KJIETKH. Mertabonau3m MHKPOOPTraHHU3MOB.
KOoHCTpYKTHBHBIH W JHEPreTUYeCKUid  OOMEHBI
BEIIECTB Y MHUKPOOPraHW3MOB. THIIBI IbIXaHUA Y
MUKpOOpraHusmoB. [nukomus. bpoxenue. Tumst
OpoxeHuit. Poct Mukpooprann3mos. @a3bl pa3BUTHSA
OakrepuanbHOM  momymsiuMd.  PacmpoctpaHeHue
MHUKPOOPTaHU3MOB B NpHpoze. Mukpodiaopa mouBsl,
BOIBI, BO3AyXa. [eHeTHMKa MHMKPOOPIaHU3MOB.
HacnencrBeHHOCTD 51 U3MEHYHUBOCTh
MUKPOOPraHU3MOB. bone3Hu 4enoBeka U JKUBOTHBIX,
BBI3bIBAEMbBIE MHKpOOpraHusmamu. lcrnonb3oBaHue
MHUKpPOOPraHU3MOB B IIPOMBILUICHHOCTH. [loydenue
LIEJIEBBIX NTPOYKTOB.

OIIK-1
OIIK-4
OIIK-5

VYnpasnsemoe
KyJBTUBHPOBaHHE
MUKPOOPTaHU3MOB

OcHOBBI TEOpUU TEpeHOCa KOJIMYECTBA JBUKECHUS,
TEIUIOTBI,  Macchl;  Teopus  (PU3UYECKOro U
MaTeMaTH4YeCKOr0  MOJAETUPOBAaHUS  MPOIIECCOB

OMOTEXHOJIOTHHU. I'maponuaamuka n
TUAPOTMHAMUYECKHE MIPOIIECCHI: OCHOBHBIE
ypaBHEHUS JBUKECHUS JKHIKOCTEMN,
TUAPOTMHAMHUYECKAS CTPYKTypa ITOTOKOB,
nepeMenIeHUe XKUIKOCTeH, CKaThue U TepeMenicHue
rasos, pasneneHue JKHIKHX i ra30BBIX

HEOJHOPOIHBIX CHUCTEM, NEPEMEUINBAHUE B >KUIKHUX
cpenax. TemoBble MPOLECCHl U anmaparbl: OCHOBBI
TEOpUU  Tepelayd  TeIJIOThl, MPOMBIIUICHHBIE
croco0bl MOJBOJIA U OTBO/IA TEIUIOTHl B XUMUYECKOU
anmnaparype. ®depMeHTaTUBHbIE MPOLECCHl, HUX
KHHETHKA, pepMeHTEPbl. MacCOOOMEHHBIE MPOIECCHI
W anmapatbl B CHUCTeMaX, OCHOBBI TEOPHH
Maccorepeiaud 1 MeToJbl pacyeTa MacCOOOMEHHOM
amnmaparypsl B CHCTEMax CO CBOOOIHOHN TpaHHIICH
pazmena  ¢as: abcopOrus, MeperoHka  u
peKkTudUKalusg,  IKCTPAKIHUA,  MacCOOOMEHHBIE
MPOLECCHI ¢ HETIOIBUYKHOM MOBEPXHOCTHIO KOHTAKTa
da3:  aacopOmms,  Cymka, pacTBOPEHHE U
KpUCTAILTU3aLHUs; MeMOpaHHbIE MIPOLIECChI
OMOTEXHOJIOTUH.
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KynbruBupoBanue
pPaCTUTENIBHBIX KIIETOK U
TKaHe# in vitro

OOmass  xapakTepuCTHKa  METOJa  KYyJbTypbl
U30JIMPOBAHHBIX KJIETOK W TKaHeH in vitro. Mctopus
MeToza KYJBTYPBI pPacTUTENBHBIX KJIETOK.
JocTtmxeHus u NEPCIEKTHBBI pa3BUTHSL.
OcoOeHHOCTH ~ KJIETOK B  MNpUPOAE M IpH
KyJIBTUBUPOBAHUU in vitro. Jeauddepennmanus kax
OCHOBa KaJUTyCOTeHEe3a. Mopdonornueckue,
¢dusnonornyeckue, OMOXUMHUECKUE U TCHETUYECKHIE
XapaKTePUCTUKU KaJTyCOB. CycneH31oHHbIE
KyJIbTYpbl. OCOOEHHOCTH KYJIBTYp BBICIIUX PacTEHUI
KakK HOMYJISIIUN COMaTUYECKUX KJICTOK.
OCOOCHHOCTH ~ KYJIGTUBHPOBAHUS  KAJIyCHBIX U
CYCHEH3MOHHBIX KYJBTYD. PocroBbie
XapaKTepUCTUKU CYCHEH3UOHHBIX KYJBTYD.
I'eTeporeHHOCTH KyJIBTYp KaK OCHOBAa YCTOMYHMBOCTH
nomyssinud. KieTouHblii UK B KyJAbTypax in vitro.
Mopdorenes B KaJUTyCHBIX TKaHSX KakK MPOSBICHUE
TOTUIIOTEHTHOCTU PACTUTEJIBHOW KJIETKU. TwIbl
nudQepeHIIMPOBKH B KYJIbType in vitro. ['uctorenes,
BEreTaTWBHBI W (uopanbHBIl  MOpdoreHes.
Comarnueckuii SMOpHOreHes. Kynberypa
U30JIMPOBAHHBIX KOPHEH, JIMCTHEB, TI'€HEPATHUBHBIX
opraoB. Kynerypa 3apogpimeil.  KionanbHoe
MHUKpPOPa3MHOKEHUE U O3[0pPOBIIEHUE I10CAJOYHOIO
Mmarepuaa. PocroBbie XapaKTepUCTUKU
CYCHEH3HOHHBIX KyIbTyp. OcoOeHHOCTH KyJbTYp
BBICIIMX DPACTCHUN KaK MOMYJSALUN COMaTUYECKUX
KJIeTOK. lereporeHHOCTh KyJIbTYp Kak OCHOBa
YCTOMYMBOCTU mNONyasuuu. KieTtouHell wmuKI B
KJIETKax in vitro. M3011poBaHHbIE TPOTOIIIACTEI.

TexHonoruss  KJIOHAJIBHOTO  MHUKPOPA3MHOKEHUS.
[Tonyuenue 6e3BUPYCHOTO MOCAJOYHOTO MarepHaa.
Coxpanenne TeHO(DOHIA BBICIIMX pPACTCHUA B
KOJUIEKIMSIX U KpuoOaHkax. CyIIHOCTbh U TPYIHOCTH
KPUOCOXpaHEHUSI.

IK-1

BbuorexHomorus
MIPUPOIOTIOIH30BAHUS

buonornyeckre METoIbI OYUCTKHA CTOKOB. ApOOHBIE
MPOIIECChI OYMCTKH CTOYHBIX BOj. KadecTBO BOIBI M
MeTonpl OYUCTKU. OCOOEHHOCTM OHMOJIOTrMYECKUX
METOJIOB TIO CPAaBHEHUIO C (PU3UKO-XHUMHYECKUMH
mporecca OYUCTKA. Kpurepuu NpOeKTHPOBAHUS
OHMOTEXHOJOTNYECKUX MIPOIIECCOB OYMCTKU.
AKTUBHBII WJI — COCTaBIAIONIME W XHMH3M
nercTBusl. Tumbpl ammapaToB sl a9pOOHON OYHMCTKH
CTOKOB. [OMOTEHHBIE PEAKTOPhl W TETEPOTCHHBIE
a’poOHbIe peakTophl. [IpuHIMT GYHKITMOHUPOBAHMUSI,
s dextuBHOCTH neicTBUs. OKCUTEHKU. PeakTopsl ¢
HEITOIBWKHON OHMOIUIEHKOH. Ocoben"ocTn
IKCIUTyaTaluu i MIPOU3BOIUTEILHOCTb.
XapakTepucTruka OUOTIOJICHKH.
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AHa’poOHBIE TPOIECCHl OYHCTKH CTOYHBIX BOI.
Teoperndeckue OCHOBBI Ipouecca. PopmasnbHas
KUHETHUKA. buoxumus u MHUKPOOHOIIOTHUSI.
[IpomblieHHble  anmmaparbl Uil cOpaKUBaHUS
cTOKOB. CenTUKTEeHKU. AHa’poOHBIN OHOPUIBTP.
XapakTepUCTUKU OWOIONCHKH M AKTUBHOTO MHJIA.
TpeboBanus K napamerpam IIPOLIECCOB
BOJIOOYUCTKH. D(P(PEKTUBHOCTH pabOTHI aHAPOOHBIX
OUYUCTHBIX COOPYXXCHUH. YTUIU3aLMU aKTUBHOIO
wia. KonmndecTBo M KauyecTBO OTXOJAOB. Y TMIM3aLUs
u koHBepcus. CobIpoil aktuBHBIA WiI. IlepepaboTka
wia. [lepepa®oTka  pacTHTENBHBIX  OTXOMOB.
MetaHoTeHKH U OHOMETAaHOT€HE3 KaK Ipolecc
JUKBUAALUU OTXOLOB M DKOJOTMYECKUH METO.
[IOJIy4ECHUs] dHEpProHocuTene. TUmsl U ycTponuCTBO

METaHOTEHKOB. buoouncrka ra30BO3AYIIHBIX
BbIOpocoB. Tumbl OMOKaTaaM3aTOpOB W anmapaToB
ISt JTAHHBIX IPOIIECCOB. bruogunsrpsl.

buockpyOOepsl  Ha  OCHOBE  HATHBHBIX |
UMMOOWJIM30BAHHBIX  KJIETOK. bHOpeakTopel ¢
OMBIBAEMBIM CJIOEM.

Hogeiimue MeToabl Jerpajanuy KCeHOOMOTHKOB.
NMMoOunu3oBaHHble  KIETKH W (EPMEHTHI.
[puHnumer 1 Metonsl uMMmoOmmm3anuu. CBoWCTBa
UMMOOUITM30BAHHBIX OHOCHUCTEM. THITBI PEaKTOPOB C

UMMOOUITM30BAHHBIMU KJIETKaMH. Peakropsl
TIOJIHOTO CMEIIEHUS. Peakropsl c
TMICEBAOCKUKEHHBIM CJIOEM. Peakropsl c

HETOBKHBIM cJI0eM. OpiudTHBIE anmaparsl U
aHa’pOOHbBIE OMOPEaKTOPHI.

OO6mme KoHIENIMU Ouopemenuanuu. [loHATHS:

dbuTopemenuanus, MHKpOOOpeMeTuaIus,
3oopemennanusi. [IpenmymecTBa W HEIOCTAaTKU
dbuTobnopemMeTuaIy. Texnomoruun
buTobHOpeMeTaIIN: pusodubTparus,
(UTOIKCTPAKIINS, (UTOCTUMYIISATINS,
dburoncnapenre. MukpobopeMenuais. ATEHTBHI
MHUKPOOOpEMETHAITIH. [MpenmymecTBa

MukpoOopeMeauanuu.MeTonpl U TEXHOJOTUHU
OmopeMeiealuu. MukpoOHasi ~ OMOTEXHOJIOTHS.
Mukpo6Ho-(pepMeHTaTHBHAS OMOTEXHOJIOTHS.
buopemenuaiysi 3arps3HEHHBIX IIOYB U TPYHTOB:
OmopeMenuanus in situ, Owmopemenauaius ex situ.
buopemennanus OKpYy>Karoleu Cpenbl:
Ouozmerpamanusi TKENIbIX METAJJIOB, OYHCTKAa OT
Hept® w  HedTempomykToB,  OHMOpEeMemHUaIHs
aTMocepsl

2.2 IlpumepHbIil IepevyeHb BONMPOCOB rOCYyIapPCTBEHHOI0 IK3aMeHa
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1. 1. OOwexTsl OuoTEXHONOTMH. TpeOoBaHUs, MPEABIBIIEMbIe K MUKPOOPTaHU3MaM-TIPOAYIICHTaM.

2. 3HaueHHe OMOTEXHOJIOTUH JUISl Pa3IMYHBIX OTPacieil HapOIHOTO X035 CTBa (CENbCKOe X035HCTBO,
MUILEBask MPOMBIIIUIEHHOCTh, MEUIIMHA, SHEPTETUKA U IP.).

3. CeipbeBas 6a3a 6notexHonoruu. Kiaccudukanus celpbs U MUTATENbHBIX CyOcTparoB. [IpuHIUTIBL
COCTABJICHUS PELENTyp MUTATEIBHBIX CPE.

4. TloAroTOBUTENbHBIC  BCIIOMOTATEIbHbBIC CTAANN OMOTEXHOIOTUUYECKHUX MPOU3BOICTB: IPUTOTOBIICHHS
MUTATENBHBIX CpPeJl, MOJyYeHHE U TIOATOTOBKA IIOCEBHOTO Marepuara.

5. TlonroroBUTEIbHBIE U BCIOMOTATEIbHbIE CTAAUN OMOTEXHOIOTHYECKHUX IPOU3BOJICTB: CTEPHIU3ALIHS
MUTATENBbHBIX Cpell, 000PYIOBaHU U BO3/LyXa; OUUCTKA OTPAOOTAaHHOTO BO3IyXa.

6. CoOCTBEHHO OMOTEXHONIOTUYECKAst CTaAUA: 00IIas XapaKTePUCTUKA, CIIOCOOBI MOIy4YEHHS 11E€JIEBOTO
NPOIYKTa HAa OMOTEXHOJOTHUECKON CTaIuH, CTAMU U KUHETHKA POCTa MUKPOOPTaHU3MOB.

7. Knaccuduxauus npoueccoB GpepmenTanu. Kunetnueckrue 1 MakKpoCTEXUOMETPUYECKUE
XapaKTepUCTUKHU Iporiecca (hepMeHTalNN.

8. IlocTtdepmMeHTAIIMOHHBIE CTATUH OMOTEXHOJIOTUYECKUX POU3BOACTB: OTACICHHE OMOMACCHI OT
KyJBTYPaJIbHOW KUIKOCTH, JE3UHTETPALIUS KIETOK, BbI/IEJICHUE IPOAYKTOB METa00IM3Ma U CHHTE3A.

9. TlocTdepMeHTALMOHHBIE CTAIUU OMOTEXHOJIOTHUECKUX MTPOU3BOJICTB: OUMUCTKA, KOHIIEHTPUPOBAHUE U
MOJy4YEeHHE TOTOBOM (POPMBI MTPOTYKTA.

10. YcTpoiicTBO U OCHOBHBIE KOHCTPYKTOPCKHE JeTanu pepMeHTepoB 1 Ornopeakropos. ObecrieueHue
TEII000MeHa 1 MaccooOMeHa B OMOpeakTopax.

11. Cuctemsl neHoraimeHus B 0nopeaxkropax. CUCTEeMbI a3pUpOBaHUS U NIEPEMEIINBAaHMS B OMOpEaKTopax.
12. Cneunanu3upoBaHHble (epMEHTALMOHHBIE TEXHOIOTUU: a3pOOHbIe, aHa3pOOHbBIE, ra30(a3HbIe U Ap.
13. Tums! u pexxumsl pepmenTanuii. [lepuoauueckuii 1 HENMPEPHIBHBIA METO/IBI KyJIBTUBUPOBAHUS
MHUKPOOPIaHU3MOB. BhIpamiyBanue MUKpOOPTaHU3MOB IITyOMHHBIM METOIOM U METOJIOM MOBEPXHOCTHBIX
KyJBTYp. XE€MOCTaThl U TYpOUIOCTAThI.

14. IlpuHUIMO MacIITaOMPOBAHUS TEXHOJIOTHYECKUX MPOLIECCOB: TaOOpaTOpHbIE, MHJIOTHBIC U
MIPOMBIIIIJICHHBIE YCTAaHOBKH.

15. IlonyyeHue YuCTOM KylnbTypbl MUKPOOPTaHU3MOB.

16. OcHOBHBIE THUITBI OMOTEXHOJIOTHYECKUX MPOIIECCOB: IPOU3BOICTBO OMOMACCHI, POU3BOJCTBO
AMHHOKHCIIOT.

17. OcHOBHBIE TUIIBI OMOTEXHOIOTHYECKUX MPOLIECCOB: MPOU3BOJCTBO BTOPUUYHBIX META0OIUTOB.

18. OcHOBHBIE TUIIBI OMOTEXHOJOTHYECKUX MPOLECCOB: OMOTpaHCchopMaLusl.

19. Kputepun orieHk# 3¢ HeKTUBHOCTH OMOTEXHOJIOTHYECKUX MPOIIECCOB.

20. ImMmMoOumnM3anus KJIeTOK MUKPOOPTaHU3MOB M PACTEHUI: HCTOYHUKU (PEPMEHTOB, IPEUMYILIECTBA
MMMOOHMIIN30BaHHBIX ()EPMEHTOB, XapaKTEPUCTUKA HOCUTENEH I UMMOOMIN3aIuK (pepMEHTOB,

¢u3nveckas U XuMHUUecKas UMMOOUIN3aIHs (PepMEHTOB, COXpaHEHUE CTAOMILHOCTH MMMOOMITM30BaHHBIX

(hepMEeHTOB, IMMOOWIIN3AIIUS PACTUTEIBHBIX KIETOK.
21. TunoBslie mprUeMbl U 0COOCHHOCTH KyJIbTUBUPOBAHHS KJIETOK )KMBOTHBIX: 3TAIlbl KyJIHTUBUPOBAHUS
KJIETOK >KMBOTHBIX, CITIOCOOBI BBIPAIIMBAHUS KJIETOK JKUBOTHBIX, CPEZIbI IS BBIPALIHUBAHUS KIETOK
KUBOTHBIX.

22. TunoBsle IprUeMbl U 0COOCHHOCTH KyJIBTUBUPOBAHMS KJIETOK PACTECHHIA: BEr€TaTUBHOE Pa3MHOKEHHE
pacTeHUN METOIOM KYJIbTYpP TKaHEH, IOBEPXHOCTHOE KYJIbTUBUPOBAHUE KIIETOK PACTEHUH,
KyJIBTUBUPOBAHUE KJIETOK PACTEHUH B INTyOMHHBIX YCJIOBUSX, COXpAaHEHUE KYJIBTYp KJIETOK pacTEHUI.
Hcnonb30BaHNE METOIOB FT€HETUYECKOM HHKEHEPUU B PUTOOMOTEXHOIOTHH.

23. OCHOBBI KJIETOUHOM MHXEHEPUU: IPOTOIUIACTUPOBAHUE, CIUSHUE IPOTOIUIACTOB MUKPOOPTraHU3MOB U
pacTeHuil, MeXXBUJOBOE M MEXPOAOBOE CIHUSIHUE, THOPHIOMHAS TEXHOJIOTHUSI.

24. TpanuMOHHBIE METOMBI U IPUHLIMIIBI CEJIEKIIMM MUKPOOPTraHn3MoB. Cenekuus IpoayLeHTOB
aHTHOMOTHUKOB, OPraHUYECKUX KUCIIOT U (DEPMEHTOB.

25. T'enetnyeckast ”HXEHEpUs, €€ METObI U 3a1a4u. [lonyuenue pparmenros uyxkepoanoit JJHK u ux
ounctka. Koncrpyuposanue p/IHK u knonupoBanue reHoB. AMIITHGUKAIHL. DKCIPECCUs TeHOB.
I'enomHas 6ubmuoTeKA.

26. Opranu3aius, KOHTPOJIb U yrpaBieHne Ouorexnonornyeckumu mnpoueccamu. Cucremsr GLP, GAP u
GMP. CounanbHble acCeKThl OMOTEXHOJIOTHH U OnonHx)eHepuu. KoHTpons mpuMeHeHus
OMOTEXHOJIOTHYECKHUX METO0B. [IoHATHE 0 OMOATHKE U O€30MACHOCTH.

27. Knerounas Teopus. [Ipeanocbuiku KI€TOYHON TEOPUU

28. ®yHaaMeHTalIbHbIE CBOMCTBA JKUBOM MAaTEPUU. YPOBHU OpraHU3alMM KU3HU.

29. buononauMepsl: O€NKH, UX CTPOCHHUE U (PYHKITUH.

30. YreBoasl: MOHOCAXapuIbl, TMCaXapUIbl, MMOJIMCAXapUIbl, UX CTPOCHUE U (QYHKLINH.

~ e ~r 1
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2.3 IIpumepHbIe NPAKTHKO-OPHEHTHPOBAHHbIE 3aIaHUS VISl TOCYTIAPCTBEHHOI0 IK3aMeHAa

3aganue Ne 1.

3anada 1. OnpenenuTtsb yaelbHY0 CKOPOCTh POCTa IPOXKIKEH, €CliM MX Macca paBHa 20 KT, a CKOPOCTb pocTa
— 0,5 xr/u.

3amaya 2. OnpenenuTb BpeMsl yBOCHUS OMOMACCHI IPOXIKEH, €CIIM UX ylelnbHask CKOPOCTh pOCTa paBHA
0,025 g-1.

3amaya 3. PaccunTarh 3KOHOMHUYECKHE KOA(PPHUIIMEHTHI Ipoliecca BhIpallluBaHus APoXOKei mpu 12-4acoBom
IIUKJIE, €CJIU 32 3TO BpeMst ObU10 u3pacxomoBaHo 1300 kr menaccsl ¢ 55%-M conepkaHueM caxapa u
noiydeHno 975 kr apoxokeit. [Ipu 3ToM B GMOpeakTop A KyJIbTHBUPOBAHUS MO1aBAIOCh Bo3ayxa 80 m3
/gac. Kanopuiinocts 100 r caxapa — 405,5 kkai.

3anada 4. Paccunrars 3koHOMUYecKkre K03 puimenTs! mo norpedienuto a3ora, pocdopa u yrieposaa, eciu
B IIUTATENIbHYIO cpeny aodasmsum 52,65 kr (NH4)2S04, 16,84 xr (NH4)2HPO4 u 715 Kr IJ110K0O3BI.
[Tommyueno 975 Kr npoicKen.

3amaua 5. [IpoayrnieHTOM aHTHOMOTHKA IEHUITMIUTNHA siBiisieTcs Penicillium chrisogenum. Ha kakoit ctagumu
pOCTa KyJbTYPBI IPOUCXOIUT 00pa3oBaHNe aHTUOUOTHKA?

3anaya 6. [locTymuieHre MUTATEIBHBIX BEIIECTB B KIIETKY IPOUCXOAMT C UCIIONIB30BAHUEM TPAHCIOPTHBIX
cucteM. HazoBuTE HEKOTOPBIE U3 HUX.

3amaya 7. MyTaHTHBIE IITAMMBI MUKPOOPTaHU3MOB MOXKHO TTOJIYIUTh, HE PUOETasi K METOTy T€HETHIECKOM
unxenepuu. [Ipennoxute BapuaHThl peLICHUS 3TOM MPOOIEMBI.

3anada 8. [Ipu mpou3BOACTBE OMpPEEICHHOTO BIIa OMOTEXHOIOTUYECKOTO MPOAYKTa IPEIBAPUTEIHHO
MOAOUPAIOT YCIOBHS U METO/Ibl KyJbTUBUPOBAaHUS MPoayLieHTa. [loscHUTE 3HaueHUEe MPOBOAUMBIX
onepanui.

3anada 9. [Ipon3BoACTBO MIOKOIAAA € )KMIKOM HAUMHKOM MOYKHO CUMTAaTh HHTEPECHBIM IIPUMEPOM
UCTIONIb30BaHMs (PEPMEHTOB B TEXHHUKE. ApOMaTHas ’KHJIKasi HAYMHKA TPEICTaBIIeT COO0H B OCHOBHOM
BOJHBIN pacTBOP caxapo3bl, 000TalIeHHbINH PPYKTO30ii, KOTOpas U MPHUAACT el CIaAKui BKyc. TexHuyeckas
npo6ieMa 3aKIIoYaeTcs B CICAYIONIEM: Uil IPUTOTOBICHHS IIOKOTIaJHOW 000JI0UYKH TBEPIYIO
LEHTPAJIBHYIO YaCTh HY’KHO OKPYXUTh FOPsIYUM PaCIIaBICHHBIM IIOKOJIAaI0M, U B TO )€ BpEMsI KOHEUHBIN
MPOIYKT JOJDKEH COAEPKATh MO/ 3aCTHIBLIIMM HIOKOJIAI0M JKUIKYI0, 60oraTyio 16 GppyKTo30i HAYMHKY.
[Ipenmnonoxure pemieHre 3TOM 3aJa4H.

3anada 10. PaccunTaiite, Kakoe MUHMMAJIBHOE YMCIIO HYKJIEOTHIHBIX IIap COAEPIKUTCS B TEHE,
KOAMPYIOLIEM MaHKpeaTHuecKyto pubonykieasy (124 amunokucnotsl). [louemMy 4ncio HYKICOTHIHBIX Map
MOKET OKa3aThCs Topasio OonmbInM, yeM B BameM otBere? C 4eM cBs3aHa Takasi HEONPEIeIEHHOCTh?

3amaua 11. Ecou npobupku, conepkamue npenaparsl JIHK, Beiaenennsie u3 E. coli u u3 Mopckoro exa
OyayT mepernyTaHbl, TO, KaK ONpeleInThb, TJe Kakoi npenapar?

3amaua 12. Yrto xapakrepusyet ypaBHeHue Q = UXAXAT. [Ipennoxurte ciocoObl MOBBIIEHUS CKOPOCTH
nepesadu TeIIoThl B OMopeakTope.

3anauda 13. Coneprkanue 1n3uHa B puboHykiease cocrasiseT 10,5 % (mo Becy). Monekyna puboHykieasbl
conepxut 10 ocrarkoB nu3nuHa. PaccunTaiiTe MOJIICKYISIPHYIO MacCy pHOOHYKJIEa3hl.

3amaua 14. Cnaakuii BKyC 3€peH B CBEKECOOpPAaHHBIX MMOYATKAX KyKypPy3bl 00yCIIOBJIECH BHICOKUM
cofiepaHueM B HUX caxapa. Kykypy3a, KoTopyio MpoJatoT uepe3 HECKOJIbKO AHEH mocie coopa, UMeeT
0oJiee HU3KYIO CaxapuCTOCTh, Tak Kak 0kojio 50% cBOOOAHOrO caxapa B 3epHax MPEBPAIalOTCs B Kpaxmall
B TE€UEHHUE OHOTO JHS XpaHeHus. YTOObI COXPAHUTH CIIAJIKUI BKYC CBEKECOOPaHHOMN KYKYpPY3bl,
OYMILIEHHBIE [TOYATKU MOMEIIAIOT HAa HECKOJIBKO MUHYT B KUIIAILYIO BOAY («ONIaHIIMPYIOT)), a 3aTEM
OXJIXAAIOT B X0so1HOH Boze. Kykypy3a, oOpaboTraHHas TakuM 00pa3oM U XpaHALIascs B 3aMOPOKEHHOM
BHJIE, COXpaHSIET CBOM ClIaJIKiil BKyC. B yem Omonorndeckas 0CHOBa 3Toit 00paboTku?

3amaya 15. Ckoibko 000pOTOB BOKPYT CBOEH OCH JIOJDKHA COBEPIIUTH XpoMmocoMa E. coli mpu
pacKpy4MBaHHUH B IIPOLIECCE PETUINKALIAN?

3amaga 16. [Ipu MuUKpOCKOTIMH 3aKBACKH ISl IPOU3BOACTBA HOTypTa 0OHAPYKHBAIOTCS CApPIIUHEI,
CTPENTOKOKKH, Oaliiiibl U KiaocTpuauu. [losicuure, K KakuM MOP(OIOrHUE€CKUM IpylnaM OHU OTHOCSITCSI.
Kakum Mopdomornueckum 00pa3oBaHHsIM OHH COOTBETCTBYIOT?



3amaua 17. Ilpu ananuse kpuBoii pocta E. coli BeisBnsiercs psin ¢a3. [losicaute, uro Takoe lag-haza u
cTaroHapHas ¢asa.

3amaya 18. MeTtogaMu TpaHCAYKIUH U TPaHC(HOPMALIUH MOTyYaIOT TeHETUYECKH N3MEHEHHBIE KYJIbTYPHhI
MUKpOOpranu3MoB. [ToscHUTE Takue MOHATHA KaK TpaHChopManys U TPAHCTyKIIHSL.

3amaya 19. bakTepuu xapakTepu3yrOTCs 3HaAUUTEIFHO O0sIee BBICOKOI CKOPOCThI0 MeTaboIM3Ma 1o
CPaBHEHHIO C )KMBOTHBIMH KJIETKaMH. V13-3a BEICOKOW CKOPOCTH MeTabosn3Ma OakTepusiM HEOOX0IMMO
UMETh OOJBIIYIO TUIOIIA/h TOBEPXHOCTH [0 OTHOILICHHIO K 00beMy KiIeTKH. a) [louemy MakcumanbHas
CKOPOCTh MeTab0JIn3Ma JI0JKHA 3aBUCETh OT COOTHOILICHHS MEXK/y TOBEPXHOCTHIO KIIETKU U €€ 00beMoM?
6) PaccunraiiTe OTHOIIEHHE TUIOIIAIN TOBEPXHOCTH KIETKH K 00beMy y cepudeckoil 6aktepun Neisseria
gonorrhoeae (nuamerpom 0,5 MKM), BbI3bIBaro1Ieii roHopero. CpaBHUTE MOJTYYEHHOE 3HAaYEHUE C
OTHOUICHHUEM TOBEPXHOCTH KJIETKU K 00beMY y HIapOBUIHON aMeObl — KPYITHOW DYKapUOTUYECKOM KIIETKU
nuamerpoM 150 MkMm.

3anada 20. J{ns KylnbTUBHPOBAaHNS MUKPOOPTaHU3MOB IPUMEHSIOT pa3IMuHble MUTaTeNbHbIe cpenbl. Kakue
KOMITOHEHTBI MCTIONb3YIOT i purorosieHus MITA u MIIB?

3amaya 21. [Ipu KynbTUBUPOBaHUH aHAAPOOHBIX MUKPOOPTaHU3MOB BO3HHUKAET MPOOIeMa CO31aHuUs
aHa’poouo3a. [IpernokuTe METOABI peIIeH s STON MPOOIIEMBI.

3amaya 22. [Ipn MUKpOOMOIOTHYECKOM MCCIIEJOBAHUH BOJIBI HA IJIOTHON MUTATENLHON cpesie OOHApyKEeH
poct E. coli. [lpeanoxure crangapTHbIE BAPHAHTHI OLIEHKH KaUY€CTBA BOJIBL.

3anada 23. J{ns BIIEIEHUS YaCTHI CyXOro Marepuaa u3 Bo3ayxa, TEMIEpaTypa KOTOPOro Ha BBIXOZE U3
pacnbLIMTenpHOM cymmniku coctasisieT 100 °C, paccuntaTh KOHCTPYKTUBHBIE TapaMeTpbl LIMKJIOHA THIIA
ITH-15, 3Has1, 4TO €ro MPOM3BOIUTENBHOCTE JOKHA ObITh HE MeHee 1500 kr/uac. Haumensuii pasmep
yJaBJIMBAaEMbIX 9acTUIl — 60 MKM.

3anada 24. MoiouHasi CIBOpOTKa Temrneparypoii t = 15°C noznaercs B eMKOCTb JUIsl IPUTOTOBIICHUS
IIUTATEIbHOM Cpeibl, yCTaHOBIEHHYIO Ha oTMeTke 15000 oT ypOBHS YMCTOrO 1OJIa OMELEHUS 1I€Xa, 110
TpyOOIpoBOAYy C YCIOBHBIM mpoxoaoM DN = 50 Mm. [TpoTskeHHOCTh TOPU30HTAIBHOM YacTH
TpyOonpoBoaa cocraisieT 72 M. OOBbeMHBIN YacOBOW pacxoj] MOJIOYHOM CHIBOPOTKU — 15 M3 /uac. [pu
pacyerax TpyOy MPHHATH TUAPABINYECKH IIAJIKOH, a TEMIIepaTypy MpOTEKaIoLIeH 1Mo TpyOe KUIKOCTH
MOCTOSIHHOM. PaccunTaTh HEOOXOANMYIO MOIIIHOCTh Hacoca IS MePeKadKu CHIBOPOTKH, IPUHSAB OO
KII[ nacoca 0,65.

3amaya 25. Onpenenuts 00beM MOyYeHHON CMECH U BpeMsi, He0OXOAUMOE ISl OTIOPOXKHEHHUSI pabovero
pe3epByapa 3akBacoyHoOU ycTaHoBkM Tuna P3-O3Y, nMeronero cieayronme pasMepsl BHyTPEHHETO
pesepByapa: Beicota — 1800 mm, quamerp — 1100 MM, ecniu o okoHYaHUH PabOTHI OH 3aroyiHeH Ha 75 % oT
ob1iero oobema (BHYTPEHHETO pe3epByapa), YCIOBHBIN IMPOXo/l maTpyOka ass BelTycka padoueil cmecu DN
= 50mwm. IIpu pacuere kordduuueHT pacxona o npuHATh 0,61 — U1 OTBEPCTUH C HE3aKPYITICHHBIMU
KpasiMH.

2.4. PexomeHganum 00y4aoImuMcs 110 MOATOTOBKE K FOCYAapCTBEHHOMY 3K3aMeHy

Jls1sl MOATOTOBKH K TOCYAapCTBEHHOMY 3K3aMEHY, 00y4arolieMycsl HEOOX0IMMO MPOCIyLIaTh KOHCYIbTalluK
[0 TeMaM TIOCYIapCTBEHHOIO 7K3aMEHa, IOJArOTOBUTHCA K BOMNpPOCAM M 33JaHUSAM, BBIHOCUMBIM Ha
rOCyIapCTBEHHBIN 3K3aMEH, O3HAKOMUTCS C PEKOMEHYEMO JINTEPATYyPOil.

2.5 llopsinok npoBeeHusl TOCYIAPCTBEHHOI0 IK3aMeHa

locymapcTBeHHBII dSK3aMeH 10 HampaBieHuto mnoarotoBkd 19.04.01 - buorexnomorus OOrmas
OMOTEXHOJIOTHSI TPOBOJIUTCS B YCTHOM opme.

B nepuon mnoarotoBkM K TOCYIapCTBEHHOMY JK3aMEHy IO HampasieHHIO mnoAaroroBku 19.04.01 -
buorexnonmoruss OOmass OWOTEXHOJOTHS CTYIEHTaM JOJDKHBI OBITh MPEJOCTABICHBI HEOOXOAMMBIE
KOHCYJIBTAILIUU 110 BOIPOCAaM, BOLIEAIINM B IPOrPaMMy UTOTOBOTO TOCYIapCTBEHHOIO IK3aMEHa.

[Ipu mpoBeneHNH TOCYIapCTBEHHOIO 3K3aMEHa IO HampaBieHHio nmoarotoBku 19.04.01 - buorexnonorus
OOmiass OMOTEXHOJOTUSI CTYACHTHI IOJY4al0T IK3aMEHAllMOHHbIE OWJIETHI, COAEpKallhe TPHU BOMpOCa,
BKJIIOYAsl MPaKTHUKO-OPUEHTHPOBAHHBIE 3a/laHUsl, COCTABJICHHBIE B COOTBETCTBHHM C YTBEPXKAEHHOMN
MPOrpaMMoOM SK3aMeHa.
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[Tpu moaroTOBKE K OTBETY B YCTHOHM (hOpME CTYACHTHI JIENIal0T HEOOXOIMMBIE 3aMUCH 110 KaXXIOMYy BOIIPOCY
Ha BBIAHHBIX CEKpeTapéM 3K3aMEHAIMOHHOW KOMHCCHH JIUCTax OyMaru co IITaMIIOM COOTBETCTBYIOILETO
MHCTUTYTa. Ha MOATrOTOBKY K OTBETY CTyAEHTY IpeAocTaBisieTcs He MeHee 45 MuHyT. B npouecce orsera u
IIOCJIE €TO 3aBEPIICHUS CTYICHTY YICHAMU JK3aMEHAIMOHHOW KOMHUCCHUH, C pa3pelieHus e€ nmpeacenarels,
MOTYT OBITh 3a/laHbl YTOYHSIOIIKME M JIO-TIOJHHUTENbHbIE BONPOCH B MpeAesax MporpamMMbl MTOTOBOTO
rOCyJapCTBEHHOI'O 3K3aMEHA 110 HAIIPABJICHUIO IIOATOTOBKHU.

3. BeinyckHasi KBaJu(puKanHOHHasi padoTa

3.1 PexomMeHgauuu OOy4YAKIIMMCH MO0 TOATOTOBKE K HANMCAHUI0O M 3allUTe BBINYCKHOM
KBAJIM(PUKANMOHHOH padoThI

Kon
KOMIICTCHIINH

IMonroroBka u 3amurta BKP

[TocranoBka menei W 3ajad MCCIEIOBAHUS, ONpeAeiieHHe OO0beKTa W TpeaMeTa
UCCIIeIOBaHUSA; OOOCHOBaHME  AaKTyaJlbHOCTH  BbIOpaHHOH Tembl BKP u
XapaKTepUCTUKAa COBPEMEHHOTO COCTOSHUS M3ydaeMoW MpOOIEeMBI; XapaKTepUCTHUKA
METOOJIOTMYECKOTO arapara

[TonGop ¥ wu3y4YeHHE OCHOBHBIX JIUTEPATYPHBIX HCTOYHUKOB, KOTOpBIE OyayT
MCTIOJIb30BaHbl B KAYECTBE TEOPETUUECKOM Oa3bl UCCIEIOBAHUS.

CO6op daxTuyeckoro marepuana aias pabOTHl, BKIIOYas pa3pabOTKy METOHOJIOTHUH
coopa U O0OpabOTKM JAHHBIX, OLEHKY JOCTOBEPHOCTH pe3yJbTaTOB M HUX
JOCTAaTOYHOCTH JIJIs 3aBeplieHus: pabots! Hag BKP.

[ToaroroBka BBIBO/IOB, PEKOMEH AN U IPEAJIOKEHUMN.

BeicTymenue u gokiaj 1o pesyiasraraM uccienoBanus (3amura BKP).

3.2 IIpuMepHBbIe TeMbI BBINYCKHO KBATH(UKALMOHHON PadoThl

[Tponienypa BbIOOpa 1 yTBepkacHus TeM BKP, mopsgok Ha3HaueHUsT HaAyYHBIX PyKOBOAUTENICH 3aKpeTICHBI
B [lonoxeHun o BBIMYCKHON KBaJU(pUKAMOHHON paboTe 00ydaromuxcs Mo IporpaMMaM MarucTparypsl U
[TomoxkeHMM O BBIMTYCKHOW KBaNu(UKAIMOHHON paboTre, 0O0yyarolmuxcs MO MporpamMmaM  BbICIIETO
oOpaszoBanus (mporpammam OakanaBpuarta, mnporpammaMm crnenuanurera) ®I'BOY BO "TamOoBckuit
rocyiaapcTBeHHbI yHuBepcuTeT uMeHu I.P. JlepxkaBuna'.

IlepeyeHb MPUMEPHBIX TeM BBINYCKHbIX KBAJIH(PUKAIMOHHBIX PadoT.

1. buonoruyeckass OUNCTKA CTOYHBIX BOJ

2. buonoruueckue cpeactsa 00psObI C BpeIUTENIMHU

3. buorexHonornyeckas nepepadoTKa OTXOJ0B M MOOOYHBIX MPOAYKTOB CEIILCKOTO X03SHCTBA

4. buoTtexHonornyeckasi pereHepanus mo4B, 3arpsA3HEHHbBIX He(QTENPOAYKTaMU U IPYTUMH 3KOJIOTUYECKU
HeOIaronpUsTHBIMU MPEINPUITHIMU

5. buoTtexHonOrn4YecKue aceKkTsl yTUIN3alUuu OTX00B arpOIIPOMBIIIIIEHHOTO KOMIUIEKCa

6. buoTexHomornuecKkue METOIbI MOTYYEHHUS BTOPUYHBIX METa0OJIUTOB PacTeHU

7. BUOTEXHOIOrMYECKHUE, SKOJOTUUECKUE U SKOHOMUYECKHUE ACTIEKThl YTUIN3ALUU MOJIOYHOM CBIBOPOTKHU
8. broTexHomornyeckoe mMporu3BOCTBO MPOOUOTUKOB

9. Bnusauune KBU-u3nyueHus Ha pacTUTENNbHbIE U OaKTEepUaIbHbIE KyJIbTYphI

10. 3aBUCHMOCTD KauecTBa XJI€OOMPOAYKTOB OT ClIOCO0a KyJIETUBUPOBAHUS JPOAOKEH

11. 3naueHne 6M0T00aBOK, MUKPOOHBIX CTUMYJISITOPOB U PETYIATOPOB POCTA PACTCHHUM B TIOBBIIIEHUN
YPOKAMHOCTHU CEJIbCKOXO35IMCTBEHHBIX KYJIBTYP

12. Ucrionp30oBaHuEe OMOTEXHOJIOTUYECKUX MPOIIECCOB B MOJIOYHOM, MSICHON TTPOMBIIIIICHHOCTH, TIPH
M3TOTOBJICHUH MHBa, KBaca, BUHA, COKOB U JIp.

13. UcciienoBaHue CBOMCTB OMOIIOTHYECKH aKTUBHBIX BEIECTB




14. ViccnenoBanue CBOWCTB MUKPOOPTaHNU3MOB

15. MccnenoBanne CBOWCTB MPOIYKTOB MUKPOOHOTO MPOUCXOKICHUS
16. VccnenoBaHue CBOMCTB ChIpbsl dKUBOTHOTO IPOUCXOKICHUS

17. UccnenoBaHue CBOMCTB ChIPbSl PACTUTEIBHOTO MPOUCXOKICHUS
18. MaremaTuyeckue METOAbI UCCIIEJOBAaHUS B OMOTEXHOIOT U

19. MeTobl akTHBAIUHU XJIEOOTICKAPHBIX APOXKIKEH

20. MeTo/ibI MOBBIMIEHUSI OMOJIOTMYECKOW aKTUBHOCTH aHTHOMOTHKOB

3.3. PykoBOaCTBO U KOHCYJIBTHPOBAHME BBIIYCKHOH KBAJIN(PHKANMOHHOI padoToii

OO0s13aHHOCTH PYKOBOJUTENSI BBITYCKHON KBalU(DUKAITMOHHOW paboThl 3akperwieHbl [lomokeHnem o
BBIITYCKHON KBaJM(UKaMOHHON paboTe 00yuaromuxcs Mo nporpaMmaM Maructpatypsl u [lomoxenuem o
BBIITYCKHOM KBaJU(UKAIIMOHHONW pabore, O0OyYarolmuxcs IO MporpaMMaM BBICHIETO OOpa30BaHUS
(mporpammam OaxkanaBpuara, nporpammam creruanutera) ®I'BOY BO "TamOGoBCckmii rocymapCcTBEHHBIN
yHuBepcutet umenu I[.P. JlepxaBuna'.

3.4 TpeGoBanus Kk 00beMy, CTPYKType H 0()OPMJICHHIO BBINIYCKHO KBATH(UKALMOHHON PadoThl
PaGota mnpexacraBisier €000l CamMOCTOSATENFHOE HAayYHOE WCCIICAOBaHHME, BBIMOJIHEHHOE 110 TeMe,
aKTyaJIbHOW JUIs COBpeMEHHON Hayku. OCHOBHbBIE Hay4HbBIE pPe3yJbTaTbl, MMOJyYEHHBIE aBTOPOM pPalOTHI,
nmoaJjIexKar 00s13aTeILHON anp06au1/11/1 MyTeM Hy6JII/IKaI_II/II/I B HAYYHBIX NICYATHBIX U3JaHHUAX, U3JIOKCHHBIX B
JOKJIa/1aX Ha HAYYHBIX KOH(EPEHIUAX, CHMIIO3NYyMaX, CEeMUHApax.

Brimmycknas kBanudukanroHHas padoTa COAEPKUT OOOCHOBAaHHE BBHIOOpAa TEMBI HCCIEIOBAHHUSA, 0030p
ONMyOJIMKOBAaHHOM  JHUTEparypbl IO  JAaHHOW  Teme, U3JIOKEHHE  MOJYUYEHHBIX  pe3yJbTaToB
AKCIEPUMEHTAJILHOTO UCCIIEIOBAHNUS, BEIBOBI U MPEAIOKEHUS.

PaboTta compoBoXKAaeTcss WIUTIOCTPUPOBAHHBIM MaTEpHAJIOM, CIIMCKOM JIMTEPATYPHBIX HCTOYHHMKOB,
BKJIrO4ast paGOTBI 3aPY6e)KHBIX U OTCUYCCTBCHHBIX I/ICCJIeI[OBaTeJIeﬁ nociacaHux JICT, MCETOAUYCCKHMHU
MarepuajiaMu.

Bo Bpewms npouenypsl 3aiuThl paboT CTYACHTOM UCIIONB3YeTCsl MyJIbTUMEIUIHAS U Ipyrasi TEXHHUKA.
Brimycknas kBanudukanmoHHas paboTa TMO3BOJISET BBIBUTH YPOBEHb MNPOQPECCHOHAIBLHOW 3SPyAULIUU
BBIITYCKHHKA, €ro MCTOANYCCKYIO IIOATOTOBJICHHOCTS, BJIaACHUC YMCHUSIMU u HaBbIKaMU
poeCCHOHAIIBHON AEATENbHOCTH; MOKa3bIBaeT yMEHHE KPaTKoO, JIOTUYHO U apryMEHTHPOBAHO H3JIararb
Marcpuall, OUCHUBATb cBOH BKJIaZl B pCHICHUC Hp06J'ICMI>I; BJI1aaACHHUC MCTOAAMHU MAaTCMAaTHYCCKOI'O aHajJn3a,
4TO HOATBCPKAACT JOCTOBCPHOCTL U OGOCHOBaHHOCTB BBIBOJOB, TIIOJYUCHHBIX II0 PE3yJIbTaTaM
HCCIICIOBAHHUS.

[Ipu sxcnepTH3e BBIMYCKHBIX KBaJU(UKAMOHHBIX paOOT MPUBIEKAIOTCS BHEIIHUE PELIEH3EHThl U3 Yhcia
BEAYLIUX CIIEHUATNCTOB TOCYIaPCTBEHHBIX U KOMMEPUYECKUX CTPYKTYp, YUCHbIE U IpEerojaBaTesin ApyTrux
BY30B.

OcHoBHBIE TpeOOBaHUS MO 00BEMY, CTPYKTYpe U O(POPMIICHUIO BBITYCKHON KBadu()UKAITMOHHOU PaOOTHI
onpenesieHsl B coorBeTcTBYIomUX [lonoxkenusx TT'Y um. I'.P. Jlep:xaBuna.

3.5 Ilopsiniok nmpoBexeHMsl 321U THI BHIMYCKHOM KBAJU(PUKANUOHHON PadoThI

3ammTa BhITYCKHOW KBaJTU(PHKALIMOHHON paboThl MPOBOIUTCS B COOTBETCTBUHU C YTBEPKACHHBIM I'paprKOM
MNpOBCACHHUA TOCYAAPCTBCHHLIX aTTCCTAlMOHHBIX HUCIBITAHUM Ha 3acelaHnun BKBaMeHaHHOHHOﬁ KOMHUCCHUHU
10 HAIIpaBJICHUIO ITOATOTOBKH.

3amTa HauMHAeTcs ¢ JOKJIaJa CTyAeHTa Ho TeMme auccepranuu. Ha goknman mo GakamaBpckoil pabore
orBoauTcs A0 10 muHyT. CTymaeHT MAODKEH WM3/1araTb OCHOBHOE COJEp)KaHUE CBOEM BBITYCKHOU
KBaJM(HUKALIMOHHON pPaboThl cBOOOnHO. B mporecce mokimaga MOXET HCIOIb30BATHCS KOMIIBIOTEPHAS
Ipe3eHTalus padoThl, HOATOTOBICHHBIA HAIAHBIN Tpaduueckuil (TaOIuIbl, CXeMbl) UM MHOM MaTepua,
WLTIOCTPUPYIOIINN OCHOBHBIE TOJIOXKEHUS PAOOTHI.

[Tocne 3aBepuieHust nokiana wiensl 'K 3ama0T CTyIeHTY BOMPOCH KaK HEMOCPEACTBEHHO CBA3AHHBIE C
TEMOHW BBIMTYCKHON KBAIM(PUKAIMOHHON palbOTHI, TaK M HEMOCPEACTBEHHO K HEW He oTHocsmuecs. [Ipu
OTBETaX Ha BOIMPOCHI CTYACHT UMEET MPABO MOJIb30BATHCS CBOCH pabOTOM.

[Tpu 3ammre paboTHl HEOOXOIMMO HATTMYUE PELICH3HH.
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[Tocne oOKoHYaHUS JUCKYCCHH CTYACHTY TIPEIOCTaBIACTCS 3aKIIOYUTEIbHOE CIIOBO. B cBoéMm
3aKJIIOYMTEIIEHOM CJIOBE CTYJEHT JODKCH OTBETUTH HA 3aMEUaHUs PEIICH3CHTA.

[Tocne 3aKkTIOYMTENHBHOTO ClIOBa CTYACHTA MPOIEIypa 3allUThl BBIMTYCKHON KBAIM(PUKAIMOHHON pPabOThI
CUHNTACTCS OKOHUCHHOM.

4. HpOBeueHne Focy):[apCTBeHHOﬁ MTOTOBOM aTTECTAIMH JUIAMH C OIrpaHHYCHHBIMHA BO3MOKHOCTHAMHA
3A0POBbA H MHBAJIU/I0B

JIyiss oOyJaronuxcsi U3 4YUCJa JIMI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS M MHBAJIUJIOB (Jajece —
oOyyJarompecss ¢ OTrpaHMYCHHBIMA BO3MOXHOCTSMH 370POBbs) TOCYIapCTBCHHAs WTOTOBas aTTECTAIIHS
MPOBOIUTCA C YyYETOM OCOOCHHOCTEH WX TICMXO(DH3UYECKOrO Ppa3BUTHS, WX HWHIAWBHIYaIbHBIX
BO3MOKHOCTEH M COCTOSTHUS 3/I0POBbs (J1ajiee — MHIUBHUIYyaIbHBIE OCOOCHHOCTH).

[Ipy mpoBeneHUU TOCYIAPCTBECHHOH HMTOTOBOM aTTeCTallMd OOECIIeYMBACTCS COOJIONECHUE CIICAYIONIUX
o0mux TpeOoBaHUM:

- MPOBEACHUE TOCYTAPCTBEHHOW WTOTOBOM aTTeCTallMM [UIsi OOYYaloImUXCs C OrpaHUYCHHBIMU
BO3MOXXHOCTSIMH 3JIOPOBBSI B OJIHOM ayIMTOPHH COBMECTHO C OOYyYalOIUMHKCS, HE HMEIOUUMU
OTPAaHWYEHHBIX BO3MOXKHOCTEH 370POBBS, €CJIM 3TO HE CO3/IAaeT TPYAHOCTEH Uil OOyJarolIuXcs MpH
MIPOXOKJICHUH TOCYyJapCTBEHHON UTOTOBOM aTTECTAIUU;

- PUCYTCTBUE B ayJUTOPUU AaCCUCTEHTa (ACCHCTEHTOB), OKAa3bIBAIOMIETO OOyYaromuMcs C
OTPaHMYEHHBIMU BO3MOXHOCTSMHU 370POBbsI HEOOXOAMMYIO TEXHHYECKYIO0 IOMOLIb C YYETOM HX
WHIUBUIyIBHBIX OCOOCHHOCTEH (3aHATH pabodyee MECTO, MEPEBHUraThCs, MPOYNUTATh U OQOPMHUTH
3aJlaHue, 001maThCs ¢ WieHaMu [ 0CyTapCcTBeHHON dK3aMEHAIMOHHON KOMUCCHN);

- INOJIB30BAaHHUEC HCOGXOI[I/IMLIMI/I 06y‘-IaIOIJ_II/IMC5I C OrpaHU4YCHHBIMH BO3MOKHOCTAMHU 3O0POBbIA
TEXHUYECKUMU CPEACTBAMU IIPU IPOXOKAECHUU T'OCYAAPCTBEHHOW UTOTOBOW aTTECTallUU C y4ETOM HX
WHINBUIYaIbHBIX 0COOEHHOCTEI;

- obecriedeHHE BO3MOXKHOCTH OCCHPEMSATCTBEHHOTO JOCTyNa B ayIUTOPHH, TAE TMPOBOISITCS
TOCYAAapCTBCHHBIC aTTCCTALIMOHHBIC UCTIBITAHNUS, TYAJICTHBIC U APYTUC ITOMCIUICHUS.

[lo mnucbMeHHOMY 3asBICHHIO OOydYaroIlerocs C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU  370POBbS
MPOAOJKUTENBHOCTD CIauM FOCYJapCTBEHHOTO aTT€CTAllMOHHOTO HCIBITAHUS MOXET ObITh yBEIUYEeHa IO
OTHOILIEHUIO K YCTAaHOBJICHHON MPOJOJKUTEIILHOCTH €T0 CAa4H:

- MPOAOJKUTENBHOCTh CJAYU TOCYAapCTBEHHOIO SK3aMEHa, MPOBOAUMOIO B MUCHMEHHOU Qopme, - He
6omnee yem Ha 90 MUHYT;

- MPOAOJKUTENBHOCTh MOJATOTOBKM OOydaromerocss K OTBETY Ha TOCYJapCTBEHHOM 3K3aMeHe,
MIPOBOJMMOM B YCTHOH opme, - He Oonee ueM Ha 20 MUHYT;

- TIPOJOJDKUTENIBHOCTD BBICTYIIIIeHUs oOyydaromerocs mpu 3amure BKP - ne 6onee uem Ha 15 MuHyT.

B 3aBucumMocTH OT MHAMBHUAYAIbHBIX OCOOEHHOCTEW OOY4YalOUIUXCS C OrPaHUYCHHBIMU BO3MOKHOCTSMU
30pOBbSl YHUBEPCUTET OOECIHEUMBAET BBHIMOJIHEHUE CIEAYIOMMUX TpeOoBaHMM TMpH MPOBEACHUU
rOCyAapCTBEHHOTO aTTeCTAllMOHHOTO UCTIBITAHUS:

JJIS1 CJIenbIX:

- 3alaHus M WHBIE MaTepuanbl JJsS CHa4d TOCYAapCTBEHHOTO AaTTECTAIMOHHOTO HCIBITAHUS
opopmirOTCsT  penbe(HO-TOueUHbIM IpudTOM bpaiins wiu B BUAE AIEKTPOHHOTO JOKYMEHTA,
JOCTYITHOTO C TIOMOIIBI0 KOMIBIOTEPA CO CIEIUATH3UPOBAHHBIM MMPOTPAMMHBIM 00ECTICYCHUEM ISt
CJICTIBIX, JTMOO 3aYUTHIBAIOTCS ACCUCTCHTOM;

- MUCHbMEHHBIC 3a/IaHMs BBITIONHIIOTCS OOydJaroIIMMHCS Ha OyMare penbeHO- TOUYCYHBIM HIpUPTOM
bpaiing win Ha KOMOBIOTEPE CO CIEUHUATU3UPOBAHHBIM MPOrPAaMMHBIM OOECIEUEHUEM [Tl CIIETIBIX,
1100 HAIMKTOBBIBAIOTCSI ACCUCTEHTY;

- TIpY HEOOXOAMMOCTH O0YUYAIOUTUMCS TIPEIOCTABIACTCS KOMIUIEKT MUChMEHHBIX MPUHAJICKHOCTEN U
Oymara [uist muchbMa penbedHO-ToueuHbIM mpudToM bpaiinis, KOMIBIOTEp CO CIEUATH3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYCHUEM JTSI CIIETIBIX.

IS CJIA00BUASIIIINX

- 3aJaHUsd W WHBIE MaTepHallbl JUISI CIAauud TOCYIApCTBEHHOTO AaTTECTAIIMOHHOTO HCIIBITAHUS
0hOPMIISIOTCS YBEIIMUEHHBIM HIpU(PTOM;

16



- obecrieunBaeTCsi HHIUBUAYaIbHOE paBHOMEpPHOE ocBerieHne He Mmeree 300 JIroKc;

- TIPH HEOOXOIMMOCTH OOYYAIOIIMMCSI TPEIOCTABISACTCS YBEIUYUBAIONICE YCTPOUCTBO, MOIMYCKACTCS
UCIIOJIb30BaHHE YBEIMUNBAIOIIUX YCTPOMCTB, HMEIOLIUXCS Y 00yUYaIOINXCS;

JJISI TIIYXUX ¥ C1a00CHBIIIANINX, ¢ TSKEJIBIMI HAPYIIEHUSIMH Pedun:

- o0ecrieynBaeTcsi HaJMYMe 3BYKOYCHJIMBAIOIIEH ammaparypbl KOJJICKTHBHOTO TOJb30BaHUS, NpHU
HEOOX0IUMOCTH 00YJarOIUMCsI TIPEIOCTABIISAETCS 3BYKOYCHIIMBAIOIIAS aMaparypa HHIUBUAYaIbHOTO
[I0JIb30BaHUA,

- TI0 MX JKEJIaHWIO TOCYIaPCTBCHHBIC aTTECTAIMOHHBIC HCITBITAaHHUS MPOBOISATCS B IMCBMEHHOH (opMme.

AJsl  JMI ¢ HAPYIIeHUSIMH ONOPHO-ABUIaTeJbLHOr0 annapara (TsSLKeJbIMH HapylleHUSIMU
JABUTaTeJbHbIX (DYHKIUI BEPXHUX KOHEYHOCTEH WJIH OTCYTCTBMEM BEPXHUX KOHEYHOCTEM):
- NMCBbMEHHBIC 3aJ]aHMs BBINOJIHSIOTCS OOYYaIOIIMMHUCA Ha KOMIIBIOTEPE CO CHEIHAIU3HUPOBAHHBIM
POrpaMMHBIM 00eCTIeYeHHEM UITH HaIMKTOBBIBAIOTCS ACCUCTEHTY;
- 1O UX KCJIAHUIO TOCYAApPCTBCHHBIC aTTCCTALIMOHHLIC UCTIBITAHUA IIPOBOAATCA B yCTHOI\/JI (bopMe.

OOyyaronuiicss ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSl HE TO3JHEE, YeM 3a 3 MecsIa J0 Hadasa
TrOCyJIapCTBEHHON MTOTOBOW aTTECTAIMH TOJACT MMCHMEHHOE 3asBJICHHE O HEOOXOMMMOCTH CO3IaHMsI IS
HETO CIENHAIBHBIX YCJIOBHM TIPU TIPOBEJAECHUU TOCYIAPCTBEHHBIX AaTTECTAI[MOHHBIX HCIBITAHUN C
yKa3aHUEM WHIUBUIyIbHBIC OCOOCHHOCTH.

K 3asBreHHIo mpuaaramTcs JOKYMEHTHI, MOATBEPKIAIONINE HAIMYNE Y 00ydJaromerocss WHANBUIYTbHBIX
ocoOeHHOCTeH (IPU OTCYTCTBUM yKa3aHHBIX JIOKyMEHTOB B YHUBepcutreTe). B 3asBieHun oOydaroniuiics
yKa3blBa€T Ha  HEOOXOAMMOCTH  (OTCYTCTBUE HEOOXOIMMOCTH) TPUCYTCTBHS  aCCHCTEHTa  Ha
TOCYIapCTBEHHOM  aTTECTAllMOHHOM  HCIBITAaHUH, HEOOXOAUMOCTh (OTCYTCTBHE  HEOOXOIUMOCTH)
YBEJIMYEHHS TPOAOJIKUTEIIBHOCTU CHAYU FOCYAAPCTBEHHOIO aTT€CTAlMOHHOIO MCIBITAHUS 10 OTHOLIEHHIO
K YCTaHOBJICHHOM MPOIOJKUTENBHOCTH (JJ1s1 KXKI0TO BUA TOCYIapCTBEHHONW UTOTOBOM aTTECTALINH).

5. YueOHO-MeTOnMYecKkoe 1 HHPOPMALMOHHOE 0O0ecIiedeHre roCyIapCTBEHHONH HTOTOBOM aTTecTalluu

OcHoBHas uTEpaTypa:

1. Anemmmna E. C., [lpo3znosa E. A., Pomanenko H. A. KynbsTuBupOBaHME MUKPOOPTraHM3MOB KaK OCHOBa
OMOTEXHOIOTUYECKOTO TpoIiecca : yuyeObHoe nmocobue. - OpendOypr: Yaupepcutet, 2017. - 192 c. - Teker :
sanektpoHusit  /  OBC  «YHuBepcuterckas ~— Oubnumoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=481743

2. Aunpycenxo, C. ®@., Jlenucosa, E. B. buoxumust u monekynspHasi Ouojorus : yueOHO-METOIHYECKOe
nocobue. - Bechb cpok oxpaHbl aBTOPCKOTo mnpasa; buoxumust u MonekynspHas Ouosnorus. - CTaBpoInos:
Cesepo-Kaskasckuit ¢enepanbubiii yausepcuret, 2015. - 94 c. - Tekct : snexrponssiii / [IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/63077.html

3. KunpueBckuit A.B., XortbuieBa JI.B. T'enernueckue oOcCHOBBI cenekuuu pactenuit. B 4 1. T. 3.
buorexnonmorust B cenexuuu pacteHuil. Kierounas mmxeHepust : moHorpadus. - Mocksa: benopycckas
Hayka, 2012. - 489 c. - Tekcr : anexrponnslii // ObC «KoHcynasTaHT cTyneHTa By3a U MenBy3a [caift]. - URL:
https://www.studentlibrary.ru/book/ISBN9789850813923.html

4. Yp6anoswuy, O. 0., Kyamurkas, I1. B., Kaprens, H. A., ®omuna, E. A., Mansmues, C. B., Kynuakosuy,
C. H., Jlyxanuna, H. B., aBsinenxo, O. I, Jlemem, B. A., Cunopenko, E. B., I'yzenko, E. B., Xorbsuiesa, JI.
B., lllumko, B. E., Topaeit, U. A., Akcenosa, E. A., SApmonunckuii, /. B., Opnosckas, O. A., Anonuna, U.
I'. 'eneTnueckre OCHOBBI ceneKIUU pacTeHU. Tom 4. bUOTEXHONIOIUs B CeJIEKIIMU pacTeHuil. | eHoMuKa u
TeHEeTUYeCKass MH)XXEHepus. - Bechb CpoK OXpaHbl aBTOPCKOro IpaBa; | €HETUYECKHUE OCHOBBI CEJIEKIMH
pactenuil. Tom 4. buorexnoinorus B cen. - Munck: benopycckass nHayka, 2014. - 654 c. - Tekct
anektpoHHbIi / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/29578.html

5. Topnenko B. A., KyryzoBa H. M., Ilaryauna C. K. Hayunble OCHOBbI OMOTEXHOJOTMH : y4yeOHOE
nocobue, I. Hanorexuonoruu B 6uonoruu. - Mocksa: [Ipomereit, 2013. - 262 c. - TekcT : 3MeKTPOHHBIH //
2ObC «YHUBEPCUTETCKAS OubIMoTeKa OHJTAITHY [caitT]. - URL:
http://biblioclub.ru/index.php?page=book&id=240486
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6. Epmumun A. I1. I'enetnueckn MonuUIIMPOBaHHBIE OPraHU3MbI U OMO0E30IaCHOCTh : MOHOTpa(Hs. -
Munck: benopycckas Hayka, 2013. - 172 c. - Texker : anexkrponnsii / 9bC «YHuBepcureTckas 6ubmuoreka
onnaitn» [caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=231206

7. HeBepoBa, O. A., TopenuxoBa, I. A., [To3usakoBckuii, B. M. [lumeBass 6MOTEXHOIOTHUS TPOIYKTOB U3
CBIPbSI PACTUTEIBHOTO MPOUCXOXKICHUS @ yueOHHK. - Bech cpok oxpaHbl aBTOpckoro mpasa; [lumieBas
OMOTEXHOJIOTUS TIPOAYKTOB M3 CHIPbs PacTHTEIbHOTO mpoucxoxkzie. - Caparos: By3oBckoe oOpa3oBanue,
2014. - 415 c. - Tekcr : anexrponnsii / [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/4160.html

8. ITeryxoma E. B., Kpeiaunkas A. FO., Kanapckas 3. A. [IumeBas Mukpobuonorus : yuebHoe mnocoodue. -
Kazanb: Kazanckuil HaydyHO-MccaenoBaTeabCkuil TexHonornueckuii yauusepeuretr (KHUTY), 2014. - 117 c.
- Teker : onexkrponnwiii // 3OBC «YHuBepcurerckas Oubnmoreka onmaitn» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=428098

9. Cupotkun A. C., XKykoBa B. b. Teoperndyeckue OCHOBBI OMOTEXHOJIOTMH : Y4eOHO-METOIUYECKOE
nocobue. - Kazanp: KazaHckuii HaydyHO-HCCIENOBATEIbCKUN TexHonorndeckuii yausepcurer (KHUTY),
2010. - 87 c. - Tekcr : snexrponHbiii / DbC «YHUBepcuTeTckas Ombnmoreka onmaitn» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=270560

10. OpexoB C.H. ®apmarieBTryeckasi OMOTEXHOJOTHS : PYK. K MPAKT. 3aHATUAM : yueO. mocodue. - 2-e u3.,
nepepad. u gom.. - Mocksa: [D0OTAP-Menua, 2015. - 419 c.

JlonosiHUTeIbHAS JIUTepaTypa:

1. EropoBa T.A., Kitynosa C.M., )KuByxuna E.A. OcHoBBI OnoTeXHOJOTHH : Y4eb. mocoOue i By30B. -
M.: Axagemus, 2003. - 208 c.

2. KonnueB A.C., CeBactbsHoBa I A. MonekynsipHas Ouosnorus : Yueb. 11t CTyl. By30B. - M.: Akajgemus,
2003. -397 c.

3. Kpacntok W.M., Jlemuna H.b., Anypoa M.H. ®apmaneBTHueckas TEXHOJOIHs @ PYKOBOACTBO K
MPAKTUYECKUM 3aHATHUAM : yueb. mocodue. - Mocksa: ' 90TAP-Menua, 2018. - 367 c.

4. Jlebenes A. T., Apremenko K. A., Camruna T. FO. OcHOBBI Macc-CIEKTPOMETPUH OETIKOB U METTHIOB :
yueOHOoe mocobue. - Mocksa: Texnocdepa, 2012. - 180 c. - Tekcr : snekrponssii // 3BC
«YHUBEpCUTETCKAS oubnuorexa OHJIANHY [caliT]. - URL:
http://biblioclub.ru/index.php?page=book&id=233467

5. BopoObeB A.A. MenunuHckass MUKPOOHOJIOTHS, BUPYCOJIOTUSI 1 IMMYHOJIOTHS : YU€OHUK IS CTY/IEHTOB
MéeZ. BY30B. - 2-€ U3J., uchp. u J1om.. - M.: MUA, 2012. - 704 c.

6. CooituakoB B. b., Kapamaiu M. M., Mockanes A. B., Knenko JI. U. Mukpobuonorusi, BApycogorusi 1
MMMYHOJIOTHS : PyK. K J1a0. 3aHATHIM : yue0. mocobue. - M.: I'DOTAP-Menua, 2014. - 319 c.; 319 c.

7. ®annep 1. M., lllunac JI. Monekynspuas 6uonorus kiaeTku. - M.: M3a-Bo bunom-IIpecc, 2003. - 268 c.

8. OpexoB C.H. ®apmanieBtuueckas OuorexHonorus : ydeOHoe mocobme. - MockBa: [DOTAP-Menua,
2013. - 384 c. - Texkcr : anexrponnslii // DBC «KoncynbTanT cryaeHTa By3a u Mensy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970424995 .html

9. Ans6eprc b., bpeit /1., Xonkun K., [Ixoncon A., JIerouc JIx., Padgd M., Pobeprc K., Yonrep I1. OcHoBBI
MOJICKYJISIPHOW OMOJIOTUU KJIIETKH. - 2-€ W31., ucnp.. - Mockga: Jlaboparopus 3nanwuii, [201. - 768 c. : wi.,
IIB. WJ., Ta0m.

10. Oxerr Jx.M., JI€ccuep M. k., Tonpaen JI.A. CoBpemeHHasi TUIIeBass MUKPOOUOJNOTHS : yuyeOHOe
nocobue. - Mocksa: Jlabopatopus 3Hanuii, 2014. - 886 c. - Tekcr : anexkrponusiit // ObC «Koncynsrant
CTylleHTa By3a U MenBy3a [caift]. - URL: https://www.studentlibrary.ru/book/ISBN9785996313006.html

HNHble HCTOYHUKH:

. Mukpo6wuoror.py - http://micro-biolog.ru

. The American Society for Microbiolog - http://asm.org

. Pycckuit menunmHCKuUi cepsep - http://www.rusmedserv.com
. buomonexymna - https://biomolecula.ru/

. Mon6uo.py - http://molbiol.ru/

. MukpoOGuomnorus - http://microbiology.ucoz.org

. Menynusep - http://meduniver.com
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8. The Microbiology Society - http://www.microbiologyonline.org.uk

Ilpogheccuonanvuvie d6azvt OanHbIX U UHGPOPMAUUOHHBLE CNPABOUHDBLE CUCHIEMBbL:
1. LIndposoii obpazoBarensHbiil pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Springer Open (pecypchl Springer OTKpbITOrO jgoctyma): 0a3za mamHbix. — URL:
https://www.springeropen.com

4. Web of Science: monuremarnyeckas pedeparuBHo-OMOMMorpaduyeckas U HayKoMeTpuueckas 0Oasza
nanabix . — URL: https://apps.webotknowledge.com

5. ApX¥B Hay4YHBIX )KYpPHAJIOB 3apyOekHBIX m3narenbeTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas 6ubmuoreka «KubepJlennnka». — URL: https://cyberleninka.ru
7. Hayunas snexrponnas 6ubnuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Hayunas osmektponHas OubOnuoreka Poccwiickoit akamemun — ectectBo3Hanms. —  URL:
https://www.monographies.ru

9. Ilnardopma Nature . — URL: https://www.nature.com/siteindex

10. ITnardgopma Springer Link. — URL: https://link.springer.com

11. Ipesunentckas 6udnmuoreka umenu b.H. Ensiinna. — URL: https://www.prlib.ru
12. Poccwuiickas rocymapctBennas ouodnumoreka. — URL: https://www.rsl.ru

13. Poccuiickas HaunoHanbHast 6ndnmmoreka. — URL: http:/nlr.ru

14. VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AIEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
https://biblioclub.ru

15. Dnexrponnas 6mommoreka TI'Y. — URL: https://elibrary.tsutmb.ru/
16. Dnexrponnas 6ubnuorexka POOU. — URL: https://www.rfbr.ru/rffi/ru/library

17. DneKTpoHHas OoubnuoTexa. Ob6pazoBarenpHas wiatpopma «tOpaiit». - URL:
https://biblio-online.ru/book/sud-prisyazhnyh-442275
18. ONEKTPOHHBIN KaTajaor @DyHIaMEeHTaJIbHON OoubmuoTeKn TTV. — URL:

http://biblio.tsutmb.ru/elektronnyij-katalog

6. MarepuajbHO-TEXHHYECKOe ¥ MNPOrpaMMHoOe olecreyeHre TOCYIAPCTBEHHOH HTOroOBOM
aTTecTanuu

Jlist mpoBeeHus TOCyJapCTBEHHOM UTOIOBOM aTTeCTalliu By3 pacIioiaraeT Ciaeayolen
MaTepHaJIbHO-TEXHUYECKON 0a30ii:

- Id TOpOBENCHUS  KOHCYJIbTALMM, TOCYAApPCTBEHHOIO  DK3aMEHAa M 3alllUThl  BBIIYCKHBIX
KBAJM(HUKALMOHHBIX paboT: ayAuTOPHSAMH, YKOMIUIEKTOBAaHHBIMHU CIEIMATU3UPOBAHHON MeOenbio U
TEXHUYECKHMMH CpEICTBAMH OOYYEHHUS: BHJICONPOCKIMOHHBIM OOOPYIOBaHUEM Ui TPE3EHTAIUH,
CPEICTBAMM 3BYKOBOCIIPOU3BEICHHUs, JKPAHOM U UMEIOIIME BBIXOX B ceTh VIHTEepHET;

- ISl CaMOCTOSITEJIBHOM TIOJITOTOBKM K Cllauy€ TOCYJapCTBEHHOTO 3K3aMEHa M HANMCAHUS BBITYCKHOM
KBaJM(HUKALIMOHHOMN pabOThl: YUTATHHBIMH 3aJIaMU OMOIMOTEKH; KOMITBIOTEPHBIM KIaCCOM.

JIneH3noHHOe U CBOOOIHO PACIPOCTPAHsAeMoOe IPOrPaMMHOe odecrieyeHme:

Microsoft Office [Ipodeccronanbhsrii mioc 2007

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Onepannonnas cucrema Microsoft Windows 10

7-Zip 9.20

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

JyIeKTpPOHHAs HH(POPMALIMOHHO-00pa3oBaTesIbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
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B3anMoneiicTBue mnpenonaBarenss W CTy[AEHTa BO BpEeMsS MPOXOXKIACHHS IMOCICIHUM TOCYIapCTBEHHOM
WTOTOBOM aTTECTalluM, B TOM YHCJIE€ BO BpeMs MOATOTOBKM K mpouenype 3amutbl BKP u moaroroBku k
clade TOCYTapCTBEHHOTO IK3aMEHa OCYIIECTBISIETCS IMOCPEACTBOM MYJIBTHMEIMHHBIX, THTIEPTEKCTOBBIX,
CETEBBIX TEJICKOMMYHHUKAITHOHHBIX TEXHOJIOTHH, HCIIONBH3YEeMBIX B ANEKTPOHHOU
nH(pOpPMAITMOHHO-00pa30BaTEILHON Cpeie YHUBEPCHUTETA.



