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Pazgen 2. TunoBbie KOHTPOJIbHbIE 32aJaHUS U MHbIE MATEPHAJIbI, HEO0OXOAUMbIE
JJIS1 OIlEHKM TUIAHMPYEMbIX Pe3yJibTaTOB 00y4eHHsl 0 JUCHUIINHE (OlleHOYHbIe
cpeactBa). Onucanue mokasarejedl M KpUTepPHEB OLEHMBAHMSI KOMIIETEHIUI,
ONMHCAHME IIKAJ OIleHUBAHUS

A.0 ®oH TeCTOBBIX 3aJaHUU MO JUCHUIIIIHHE

Paznen Nel BBeaenme, ocHOBHbIe NOHATHSI. Poab OuoTexHoJOrMd B
COBPEMEHHOM KM3HH, 3aJa49U

1.1 HexkoTOopbIMH 00beKTAMM MUKPOOHMOTEXHOJIOUN SABJISIIOTCS:

1) pactenus;

2) )KUBOTHBIE;

3) GakTepumu.

1.2. OngHMM M3 NPEeUMYIIECTB MUKPOOPTaHM3MOB KaK 0H000bEKTOB
SIBJISIETCH:

1) manbie pa3mepsl;

2) «IpoCTOTa» OpraHu3aluy reHOMa;

3) GosbIast paCIPOCTPAHEHHOCTh.

1.3. MUKpOOpPraHu3Mbl, XOPOIIO NEPEHOCSIIHE X010/ Ha3bIBAKOTCH:

1) me30¢uIbI;

2) TepMopuIIbL,

3) ncuxpo@uibl.

1.4. CyneprepMo(uiibl - 3T0 OPraHu3MbI:

1) xopol11o nepeHocs e X0a01;

2) nepeHocaT Temmeparypy 10 100°C;

3) nepeHocat temnepatypy Boite 100°C.

1.5. Ilo cpaBHEHHIO C PACTUTEIbLHBIMY U )KUBOTHBIMH KJIETKAMHU,
MHKPOOPTraHU3MBbI:

1) pazmMHOXat0TCs OBICTpEE;

2) pa3MHOXar0TCA MEJIJIEHHO;

3) CKOpPOCTb PA3MHOMXEHUS CPEIHSIS.

1.6. Bosee Jierkyio npucnocod/sieMoCTh K cpejie 00UTaAHNSI UMEIOT:

1) KIETKU pacTeHHUI;



2) KJIETKH )KUBOTHBIX;

3)MUKpOOBI.

1.7. OxkucauTeIbHbIH MPOLECC, B KOTOPOM BOJOPO/I MEPEHOCUTCH OT
cy0cTpaTa Ha opraHn4yecKue BelecTBa Ha3bIBaeTCs:

1) neixanue;

2) OpoxeHue;

3) aHa’poOHOE BIXaHHE.

1.8. KitroueBbIM NPOMEKYTOUYHBIM MPOAYKTOM NP OPOKEHUH SBJISIETCS:

1) nupysar;

2) BOfa;

3) MoJIOYHAs! KUCTIOTA.

1.9. B pe3yabTare ciMpTOBOro OpOKEeHUs1 00pa3yercs:

1) Oyranoun;

2) 9TaHOI;

3) aneToH.

1.10. CiupToBoe OpokeHHe BbI3bIBAIOT:

1) npoxoxu;

2) OakTepuu;

3) IpoxoKK U OaKTEPUH.

1.11. Kak neiicTByeT KHCJI0POJ HA MPoLecC Opo:KeHus:

1) monaBmser ero;

2) CTUMYJIUPYET €rO0;

3) HUKaK HE BIUSET.

1.12. CnuproBblie, XJ1e00neKapHbIe JPOKKU ABJISIOTCI PacaMu:

1) HU30BOTO OpOKEHMS;

2) BEpXOBOTO OPOKEHUSI.

1.13. B Poccun, YkpanHe cbIpbeM JJIS1 POU3BOJACTBA 3TAHOJIA SABJISETCH:

1) puc;

2) TPOCTHHKOBAsI MeJacca;

3) cBekJI0BHYHAS MeJlacca.



1.14. IIpopouieHHOE 3¢PHO (€C0T01) 100ABIAAIOT B KPAXMAJIbHOE ChIPbe
IS
1) TUAPONIUTUYECKOTO PACUIETUICHHS KpaxMaia J0 TITFOKO3bI;
2) Moay4eHus BKyca;
3) YUCTOTHI NPOIYKTA.
1.15. % coxep:xanue 3TaHO/IAa B OpaKKe COCTABJISCT:
1) 6,5 - 8,5%:;
2) 96%,;
3) 30 - 35%.
1.16. «I'uApOIM3HBIIND CHUPT MOJIYYAOT NPU COPAKUBAHUM:
1) raroKo3HI;
2) kapTodens;
3) IpeBECUHBI.
1.17. Ilpu mosty4yeHHH XJ1e00MEeKAPHBIX APOKKE:
1) ecTb HEOOXOIUMOCTH B CUIILHOM adpalluy;
2) 6e3 jpocTyIa Bo3ayxa.
1.18. B ocHOBe NUBOBapeHMS JICKUT:
1) ykcycHOKuca0e OpoKeHue;
2) MOJIOYHOKHUCIIOE OPOKEHHUE;
3) ciupToBOE OpOKEHUE.
1.19. JIns1 moJiydyeHUs1 BUH MCIOJIB3YIOT:
1) MmosouHOKUCIIBIE OaKTEPUH;
2) aKTUHOMUIICTHI;
3) IPOXIKH.
1.20. AeToH U 0yTaHOJI MOJIy4alOT B pe3yjabTare:
1) ciupToBOrO OpOKEHUS,
2) arleTOHOOYTHUIIOBOTO OPOKEHUS;
3) IponMOHOBOTO OpPOKEHUSI.
1.21. AleToHOOYTHJI0BOE OPOKEHHME BHI3bIBAIOT:

1) cnopoo6pa3yroiue 0akTepuu KIOCTPUIUYM;



2) IPOXIKH;

3) murenuaibHbIE TPUOBI.

1.22. bakrepuu cemeiictBa Lactobacteriaceae:
1) ciupToBOE OpOKEHUE;

2) MacJIsTHOKHCIIOE OPOKEHHUE;

3) MOJIOYHOKHCII0€ OpOKEHHE.

1.23. KapOoHaTt kajabuusi 100aBJISIIOT B IUTATEJBHYI0 CPeAy AJIsl POCTa

MOJIOYHOKHCJIBIX OaKTepuii AJsi:

1) HeliTpanu3auuu Cpebl;
2) OYMILEHHUS CPELBI;
3) cTepunm3anu Cpeabl.
1.24. MoJ10YHOKHC/IbIE 0AKTEPHH BCTPEYAKOTCSH:
1) B mouse;
2) B BOJE;
3) B MOJIOKE M MOJIOYHBIX ITPOJIYKTaX.

1.25. Ilepeunciaure cTaaun OMOTEXHOJIOTUMYECKOI0 MPOU3BO/JACTBA B

XPOHOJJIOITHIECCKOM NMOPAIKE

A. IIpuroroBieHne TOBapHbIX (POPM IPOIYKTOB
b) ®epmenrarus

B) Brigenenue u ounilieHUe 1EAEBBIX MPOTYKTOB
I') [ToaroToBKa Chipbs

J1) TloaroroBka OMOTOTHIECKHU ACHCTBYIOIIETO HaYaa

Paznen Ne2 BHOTEXHOJIOTHYeCKHE MPOLECChl B MUIEBOH MPOMBIIIJIEHHOCTH

2.1. Bo3HMKHOBEeHHE TEHOMHUKHU KAK HAYYHOU IMCHUILUIMHBI CTAJIO0
BO3MOKHBIM IOCJIE:

N

yctaHoBieHus: cTpykrypsl JJHK

CO3[IaHUs KOHUEIILINY I'eHa

muddepeHurany CTPYKTYPHBIX U PETYISTOPHBIX YYaCTKOB I'eHa
MIOJIHOTO CEKBEHMPOBAHMSI T€HOMA Yy pPsJla OpPraHU3MOB
pa3pabOTKH METOJIOB CEKBEHUPOBAHUSI T€HOMA



2.2CymieCTBEHHOCTb I'eHa Y MATOT€HHOI0 OPraHu3Ma — KOJAUPYeMbIid FT€eHOM
NMPOAYKT HEOOXO0AMM:

JUTSL pa3MHOKEHUS KIETKU

JUTSL IOJIJIEPKAHUSI )KU3HEIESI TEIbHOCTH

JUISl UHBA3UU B TKAHU

JUTSI HHAKTUBAIIMA aHTUMUKPOOHOTO BEIECTBA

A

JJIA ITIO4aBJICHU A HMMYHHOﬁ CHUCTCMBI YCJIOBCKA

3. IIpoTeomMuka xapakTepu3yeT COCTOSIHHE MUKPOOHOTO MATOTeHHA:
1o (hepMEHTATUBHON aKTUBHOCTHU

M0 CKOPOCTHU pOCTa

0 DKCIIPECCUU OTICITBHBIX OCIIKOB

10 HAXOKICHUIO HA KOHKPETHOM CTaIuH POCTOBOTO ITUKJIA

I

IO 9YBCTBHUTCIIbLHOCTHU K OIIPCACIICHHBIM AHTUOMOTHKAM

4. JIJ1s1 moJty4eHHsi MPOTONMJIACTOB U3 KJIETOK rPUOOB MCIOJIb3yeTCs
JU301UM

. TPUIICUH

(13 L 29
YIUTOYHBIN (pepMeHT

NEeNCuH

I

aMmiia3a

2.5 3a oOpa3zoBaHMeM NMPOTOIJIACTOB U3 MUKPOOHBIX KJIETOK MOKHO
CJIeUTH C MOMOIIHIO METO/10B:

1. BHCKO3UMETpUU

2. KOJIOPUMETPHH

3. (}pa30BO-KOHTPACTHON MUKPOCKOIUU

4. 31€KTPOHHOW MUKPOCKOIHUH

5. 1o cBeTOpacCesTHUIO B KYJIbTYpaIbHOM KUJIKOCTU

2.6 [Ins mosy4yeHUs1 MPOTOIJIACTOB U3 0AKTEPHAIBbHBIX KJIETOK
HCIOJIb3YeTCH:
1. nuzonum
(13 L 29
YIUTOYHBIN (pepMeHT
TPUIICUH
nanauH

kb

OpoMIIaH



2.7 O0bequHeHHE TeHOMOB KJIETOK Pa3HbIX BUJIOB M POJI0B NPH
COMATH4YeCKOIl ruOpuaAN3anu BO3MOKHO:

2.7.1 TOJIBKO B MPUPOIHBIX YCIOBHUSIX
2.7.2 TOJIbKO B UICKYCCTBEHHBIX YCIOBHSIX
2.7.3 B IIPUPOJHBIX U UCKYCCTBEHHBIX YCIOBHUAX
2.7.4 HE BO3MOKHO BOOOIIIE
2.7.5 TOJIBKO IIPU PEHTTEHOBCKOM O0JIy4eHUU
2.8. Bbicokasi cTaOMJIBHOCTH MPOTOIJIACTOB JOCTUTAETCH MPH
XpaHEHUM:

1. na xonony:

2. B THIIEPTOHUYECKOH cpene

3. B cpene ¢ 100aBIeHUEM aHTHOKCHUAHTOB
4. B aHa’POOHBIX YCIOBUAX

5. B cpene ¢ noOaBIeHUEM KyMapuHa

2.9. HoamTuaenriaukoasb (II317), BHOCUMBIN B CyCIIEH3HIO
NMPOTOIJIACTOB:

CIIOCOOCTBYET MX CIUSHUIO

MPEIOTBPALIAET UX CIHSHUE

MOBBINIAET CTAOMIHPHOCTD CYCTICH3UH

MPEeA0TBpaIIacT MUKPOOHOE 3apakeHUE

A

mpeaoTBpamacT BOCCTAHOBJICHHC KJI€TOYHOM CTCHKH

2.10. Jy1st mpoToIUIacTUPOBAHUSA HANOOJIee MOAXOAAT CYCIIEH3HOHHbIE
KYJbTYPbI:
1. B mar-dase
B CTallMOHApHOU (paze
B jjorapudmuueckoit gaze
B (aze 3aMeIJICHHOTO pOCTa
B (paze oTMupaHusl

kb

2.11. I'mOpuau3anus MpoTOIIACTOB BO3MOKHA, €CJIM KJIETKH MCXOAHBIX
pacTeHuii 00J1a1a10T:

MMOJIOBOM COBMECTHUMOCTBIO

MO0JIOBOM HECOBMECTUMOCTBIO

COBMECTUMOCTbH HE UMEET CYIIIECTBEHHOIO 3HAUYCHUS

OJIMHAKOBBIMM pa3MepaMu

A

BBICOKOM CKOPOCTBIO Pa3MHOKCHHUA



2.12. IIpeumyniecTBOM reHHO-UHKEHEPHOT0 MHCYJIMHA NMepe KUBOTHBIM
SIBJIAIOTCS:

BBICOKAsi aKTUBHOCTD

MEHbIIIasi aJUIEPreHHOCTh

MEHbIIIasi TOKCUYHOCTh

OombImias CTAOMIBHOCTh

A

0oJjiee IIUTEIbHBIA CPOK XPaHEHUS

2.13. IIpeumymiecTBa mojiy4eHus1 BUaAoOCHenupuIecKux sl YeJI0BeKa
0eJIKOB IMyTeM MUKPOOHOJIOTHYECKOr0 CHHTE3a

MPOCTOTa 000PYIOBAHUS

AKOHOMHYHOCTb

OTCYTCTBUE NE(OUIIUTHOTO CHIPhS

CHSITHE dTHYECKUX MPOOIIeM

A

IMPOCTOTA BBIACICHHA U OYMCTKH

2.14. Tpancdepasbl ocynmecTBIIsSIOT:

1. xaranu3 OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN

nepeHoc (PYHKITMOHAIBHBIX TPYIIT Ha MOJIEKYJTY BOJIBI

KaTajin3 PeaKUi MPUCOEAUHEHUS 110 JIBOMHBIM CBS35M

KaTaJu3 peakiuii nepeHoca GyHKIMOHAIBHBIX TPYII Ha cyocTpaT
KaTaJIN3 PEakLUil THAPOIN3a

e

2.15 IeHMIULIHHAITAIIA32 UCTIOJIb3YeTCS:
IIPU IIPOBEPKE 3aBOJCKUX CEPUM MEHUIIUIIIMHA HA CTEPUIILHOCTD

N

pu OlleHKe 3PPEKTUBHOCTH MEHUIIUIUTMHOBBIX CTPYKTYpP MPOTHB
PE3UCTEHTHBIX OaKTepHil

3. TpH MOJYYEHUU MOTYCUHTETUYECKUX MEHUIIUILTUHOB

4. TpU CHATHU AJJIEPTHUYECKUX PEAKIUN Ha MEHUIIMIUINH

5. npu ouHcTKe OCH3UITNICHULIMIUTIHA

.16. IeHMIMITIMHAIMIIA32 KAaTAJIU3HPYeT:
. paciierieHne 6eTaqakTaMHOTO KOJIbLa

. pacICIJICHUEC THA30JIMANHOBOT'O KOJIbIIA

2
1
2
3. OTUIEIUIEHHE allMJILHOTO 3aMECTHUTENIS P aMUHOTPYTIINE
4. neMeTWIMpPOBaHUE THA30JIMINHOBOIO KOJIbLA

5

JIEeKapOOKCUIMPOBAHUE



2.17 MoHOK/I0OHAJIbHBIE AHTUTEJIA NMOJYYAT B IPOU3BOACTBE:
npu HpaKIMOHUPOBAHUH AHTUTET OPTAaHU3MOB
(dhpakimoHupoBaHUEM JTUMQPOIUTOB

C TIOMOIIIBIO THOPUIIOM

XUMUYECKAM CHUHTE30M

A

ouoTtpanchopmareil MoJTUKIOHATHHBIX aHTUTEI

2.18. MuleHb10 11 1eiCTBUA MYTAr€HOB B KJIeTKe SIBJISIOTCH:
1. JHK

2. THK-nonumepaza

3. PHK-nosmmepasa

4. pubocoma

5. unpopmarmonnas PHK

19. AKTHBHBIH WJI, IPUMEHAEMBIN NIPH OYHUCTKE CTOYHBIX BOJX — ITO:
copOeHT
CMeCh COPOEHTOB

2
1
2
3. cMeChb MUKPOOPTIaHU3MOB, IIOJy4YECHHBIX T€HHO-UHKCHEPHBIMU METOIAMHU
4. NpUpOIHBIA KOMIUIEKC MUKPOOPTaHU3MOB

5

. MYCOp, OCEIAIOIIHIA Ha THO adPOTECHKA

2.20. IlocTrosiHHOE NMPUCYTCTBHE F€HHO-UHKCHEHPHBIX IITAMMOB —
J1eCTPYKTOPOB B 23POTEHKaX Ma103(pGeKTUBHO; ePHOINYeCKOe BHECEHHEe
X KOMMepYecKHX NMpenapaToB BbI3BAHO:

1. cnaboii CKOPOCTHIO UX PA3MHOXKEHUS

2. UX BBITECHEHHEM IMPEICTABUTEISIMA MUKPO(DIOPHI aKTUBHOTO HJIa

3. moTepel miIa3Mul, B KOTOPBIX JIOKATU30BAHbI T€Hbl OKUCIUTEIbHBIX

bepmMeHTOB

4. mpobiieMaMu TEXHUKH 0€301MacHOCTH

5. 4yBCTBHUTEIBHOCTBHIO K IEpenagaM TeMIepaTyp OKpYKarolei cpeibl

2.21. Bbiesienne M 04MCTKA HeOEJIKOBBIX MPOAYKTOB OMOCHHTE3a U
XHMHMYECKOT0 CHHTE3a UMeeT NMPUHIUNMUHAJIbHBIE OTJIMYMS HA CTAAUIX
npouecca:

BCEX

KOHEYHBIX

NEePBbIX

NPUHIUIHATBHBIX PA3IUUUA HET

A

IpU XpaHEHUH MPOAYKTOB



2.22. OCHOBHBIM HEIOCTATKOM KUBBIX (ATTEHYHPOBAHHbIX) BAKIIMH
SIBJISIETCS:

1
2.
3.
4
5

HEOOXOIMMOCTh MCIIOJIb30BAaHUS XOJOMIBHUKOB JIJIsI XpaHEHHUSI
CJIOKHOCTB KyJIbTUBUPOBAHUS MHOTHUX MATOT'€HHBIX MUKPOOPTaHNU3MOB
OIACHOCTh CIIOHTAHHOT'O BOCCTAHOBJICHHSI BUPYJIEHTHOCTHU

HU3Kast 3 PEKTUBHOCTD TAKUX BAaKLIUH

OIIACHOCTb 3apa)KE€HUs MepCOHaa Ha MPEATPUATUI

2.23 YBeqmueHue BbIX0/1a 1eJIeBOr0 MPOAYKTA NP OuoTpanchopmanuu

A

CTEpPOUJA 10CTUIACTCH:
IIPU YBEJIMYEHUN UHTEHCUBHOCTHU NIEPEMEIIMBAHUS
IIPU YBEJIMYEHUN UHTEHCUBHOCTH a’pallUH
IIPU MOBBILIEHUU TEMIIEpaTypsl (hepMeHTALUN
MIPU UCKITFOYEHUN MUKPOOHON KOHTAMHHALIUN
pU YBETMYECHUU KOHIEHTPAIIMU CTEPOUAHOTO CyOCTpaTa B PepMEHTALIMOHHON
cpene

24, Crepuan3anueii B 0MOTEXHOJIOTHH HA3BIBAETCH:

BbIjIeNIeHUE OaKTepHil U3 MPUPOJHOTO UCTOUHUKA

. YHUYTOXCHHC IMaTOI'CHHbIX MUKPOOPIraHN3MOB

2
1
2
3.
4
5

YHHUYTOKCHUC BCCX MUKPOOPTaHU3MOB U UX IMOKOAIIHNXCA Cl)OpM
YHHUYTOKCHHUC CIIOP MUKPOOPIraHU3MOB
CO3JaHHC YCJIOBI/Iﬁ NPCIATCTBYIOIIUX PA3MHOKCHUIO ITPOAYLICHTOB

2.25. IpaBuia GMP npeaycMaTpuBaOT NPOU3BOACTBO B OTAEJIbHBIX
NMOMeIIeHNsIX U HA OT/AeJIbHOM 000Py/I0OBAHUM:

1

2.
3.

OMOJIOrNYECKUX mperaparoB, Ha BCCX CTAAUAX IIPOLCCCa

TOJIBKO HAa CTAaWHX BBIJICJICHHS ITPOJAYKTA

TOJIBKO AJIs IMpE€IapaToB, IIOJIYYaCMbIX C UCIIOJIB30BAHHUEM pCKOM6I/IHaHTHLIX
mMTaMMOB

IJIA IIPOU3BOACTBA BAKIIMH BH)K 141 pa6OTBI C JKUBBIMHN MUKPOOPIraHu3MaMunu

. TpC6OBaHI/IC HC aKTyaJIbHO IJIs OMOTEXHOJIOTHUSCKUX npernapaTroB

Paznen Ne3 IlpuMeHeHne OMOTEXHOJOTMYECKUX MPOLECCOB ISl PelIeHus

npodJieM OKpYy Karoei cpeabl.

3.1. IlpenmyiecTBO 0AKTEPHUAIBHON OYUCTKH HEPTAHOIO NMSAITHA B BOAHOM

cpele IO CPABHEHHIO ¢ XUMHYECKOM:



1) nerye mpoBOAUTCS;

2) BBI3BIBAET COMPOTUBIICHUE OKPYKAIOIIEH Cpe/ibl;

3) Oosiee TEXHOJIOTMYHA;

4) He BBI3BIBACT MOSIBICHUS HOBOTO 3arpsA3HSIONIEIO areHTa.

3.2. Camblii IPOCTOM B peajM3aliii OYMCTKH BOABI CIIOCO0:
1) in situ;

2) on site;

3) from situ;

4) ex situ.

3.3. Cnoco0a in situ mpeamnoJiaraer:

1) BHECEHUE CIEITUANTBHBIX OMOIIPENnapaToB;

2) uCTIONB30BaHKE (PUBNIECKUX METOJIOB WUUCTKU;
3) ucnoap30BaHUE OMOPEAKTOPA;

4) mapoBYIO AKCTPAKIIUIO.

3.4.buoxumMuvyecKkasi OYHUCTKA TMPOU3BOACTBEHHBIX CTOYHBLIX BOJ
He(TenepepadaTbiBaomux 3apo10B HE npousBoaurcsa B:

aspoduibTpax (6uopuILTPHI);

a’POTEHKAX;

TpyOOTIPOBOIAX;

OMOJOTUYECKUX TIPYaX.

3.5. YcpenHenue u ocBeTJIeHHE CTOYHBIX BOJI OT MEXaHUYECKUX MpUMeceil
NMPOBOJIUTCH HA:

1) yeTBepTOM 3TaIE;

2) IepBOM 3Tare;

3) BTOpOM 3Tarie;

4) TpeTheM JTarie.

3.6. CymecTBeHHasi poJib B CO3A1AHUM U (PYHKIIMOHMPOBAHUU AKTUBHOIO
WA PUHA/IJIEKUT:

1) MUKpOOpraHnu3Mam;

2) rpubawm;

3) pacTeHusM;

4) mpoCTeHIINM.

3.7. Kakoii 3Tan OTCyTCTBYeT B pacnajie OpraHudyecKux BelecTn:



1) pacTBOpeHHE U TUAPOJIN3 OPTAaHUYECKUX COCTUHEHU;
2) ¢unorexes;

3) aruorexes;

4) MeTaHOTeHE3.

3.8. [Ipu onpenesieHuN coiep;KAHUA OPraHMYECKUX BEleCTB HINPOKO
HCIOJIb3YeTCH CIoco0: pu3nyeckoe nNorpedjieHne KNcJaopoaa;

1)  HeHOpMHUpPOBaHHOE MOTpPEOICHNE KUCIOPOIa;

2)  HOPMHUPOBaHHOE MOTPeOJIECHUE KUCIOPOa;

3)  OuoxuMHYECKOe MOTPEeOICHHE KUCIOPO/Ia.

3.9. buojsiornyeckue NMpyabl NPeACTABJISIOT CO00:

1)  kackan mpynoB, COCTOSIUX U3 6 — 7 CTyNEHEH;

2)  nOpyabl, 3al0JIHEHHBIE MUKPOOPTraHU3MaMu;

3)  mpynbl, 3aM0JHEHHBIE BOAHBIMH )KUBOTHBIMU;

4)  Kackaj NpynoB, COCTOAIIMN U3 3 — 5 CTyNeHeu.

3.10. OuyncTKA CTOYHBIX BOJ MOAPA3yMeBaeT:

1) MPAKTHUYECKHU MOJTHOE OUUIIEHUE OT MEXaHUYECKUX YaCTHIL;

2) IIOJIHOE€ OCTAaMBaHHUE BOJIBI;

3) MPAKTUYECKH TIOJHOE OHOJIOTHYECKOE pa3IOKCHHE OPraHMYEeCKUX
COCJIMHEHUH B BOJIC;

4)  o0e33apakruBaHUE BOJBI.

3.11 Yy:xepoaHoe AJf )KMBbIX OPraHU3MOB BelIECTBO, MOABJISIOLIEECS B
pe3yJbTaTe aHTPONOTreHHOH /1eATEeJbHOCTH, CIIOCOOHOE BbHI3bIBATH HApYIIEHHE
OMOTHYECKHX MPOLECCOB

a: KCEHOOMOTHK
0: TOKCUKAHT
B: 3arpS3HUTEIb
I': IOJUIFOTAHT

3.12 CymecTBeHHOEe U3MEeHEeHHe (Yalle yInpoueHue) CTPYKTyphbl BelecTBa
1O/ 1elCTBHEM OPraHMu3MOB

a: buopemeuaIus
0: KOHBIOTaIM
B: TpaHchopmarus



I MUHCpAJIN3alln

3.13 Tpanchopmanus HETOKCHUYHOIO WIH MaJIOTOKCUYHOT 0
KCEeHOOMOTHKA B TOKCHUYHOE COeIMHEHUE

a: TETOKCUKAIIUS
0: n3oMepu3ausl
B: TOKCU(pUKAIIUS
r: 00€3BpeKUBAHUE

3.14 Crnoco0HOCTH Pa3JINYHBIX coeaMHeHu NMOJABEPraTbCs

onorpancpopmanuu

a: OMOOCTYITHOCTb

0: OKHCIICHHE

B: IETOKCUKAIIUS

I': peMeauanus

3.15 B aHa’poOHBIX YCJIOBHSAX KOHEYHBIMH HNPOAYKTAMM Jerpajanuu
MHOTHMX KCEHOOMTUKOB ABJISIIOTCS

a: METaH U YIJIEKUCIIBIM a3

O: aJKaHBl U YTIIEKUCIBIHI ra3
B: BOJOPOJ U YIJIEKUCIIBIN a3
I': KUCJIOPOJ U 3TaH

3.16 Macca, o0Opa3yeMOro akTHBHOI0 WJIa He0OJbIIAsl, HHU3KHE
JHEPro3aTrpaTrbl HAa IMepeMelIMBaHUE, 00pa3yeTcsi JSHEPrOHOCUTE]b B BHE
Omora3za B mpouecce

a: aHAdPOOHOM OYMCTKU CTOYHBIX BOJT

0: a3pOOHOM OUYMCTKU CTOYHBIX BOJI

B: OYMCTKH CTOYHBIX BOJ B OMOIpYaax

I': IPUMEHCHHS aJIbrO0aKTEPHAIIBHOT'O COO0IIEeCTBa

3.17 Boxopociu, oduTaTe M X0J0AHbIX BOA ¢ Haju4yueM Si u Fe, HanOos1ee
HHTEHCHBHO PpPACTyllie BECHOH M OCeHbI), Pa3BUBAKIIHECS B OYMCTHBIX

COOPY KEeHHSIX € 00JIbIIOI ONMOPHOI MOBEPXHOCTHIO

a: KpaCHEBIC



0: TMaTOMOBBIC
B: 3€JICHBIC

r: Oyphie

JI: DBTJICHOBBIE

3.18 Ilpu OMOJIOrHYeCKOM JTOOYMCTKE CTOYHBIX BOJI IS
AKKYMYJIMPOBAHMS a30TA UCMOJIb3YIOT

a: CEJIbCKOXO035IICTBEHHBIE PACTEHUS
0: KaMbllll, TPOCTHUK, POT03

B: TIBIPEU, MATIIUK

r: 0000BbIE pacTeHHUS

3.19 U3 Boagopociel HANLIM NPUMEHEHHE B KayecTBe OYMCTHTeJ el
CTOYHBIX BOJ B OMonpyaax

a: Chlorella, Scendesmus
0: Gelidium, Phyllophora
B: Laminaria

r: Pleurococcus

3.20 O4ucTHBIE COOpPY:KEHHSI C [IONMOJHHUTEJIbLHBIM OCBELIEHHEM ISl
KYJbTHBHPOBAHUS AJTbIr00aKTEPHATHHOTO HJIA

a: CHMOMOTECHKH
0: CEITUKH

B: a9POTECHKH

I': OKCUTEHKHU

3.22 JIy1s1 OMHMCTKH CTOYHBIX BOJI € IOMOIIBIO PACTEHUI UCIOJIb3YIOT
a: moJist GUIbTpaluK, OUOTIIIATO

0: WJIOBbIE KapThl, HIOBbIE MJIOLIAIKA

B: a9POTEHKHU, METAHTEHKHU

I': OKCUTEHKH, OMOTECHKH

3.23 Haauuyme PeBECHO-KYCTAPHUKOBBIX IOPOJ XapPaKTEePHO ISl
ouomniaTo



a: TIOBEPXHOCTHON KOHCTPYKIIMHU
0: THOWIBTPALIMOHHOW KOHCTPYKIIUH
B: HAIUTABHOW KOHCTPYKITUU

3.24 UHxkeHepHBbIE COOPYKEHUSI CO CBOOOAHBIM JIBHKEHHEM BOJbI Yepe3
coo01ecTBa BO31yLIHOBOJXHOM 7| YKOpeHHMBLIEHCSH NOIPYKEHHOH
PACTUTENbHOCTH HA3BIBAKOT

a: TOBEPXHOCTHBIE OUOTLIATO

0: MHOUIBTPALIMOHHBIE OHOILIIATO
B: HAIUTaBHBIE OMOTLIATO

T': WIOBBIE TUTOIIAIKN

3.25 3emJusinble QUIBTPYIOLIME COOPYKEHHMSI C 3arpy3kod u3 mieOHs,
rpaBHs, KEPAM3HUTA, IeCKA U APYTHUX MaTePHAJIOB

a: TOBEPXHOCTHBIE OUOTLIATO

0: MHOWIBTPAIIMOHHBIE OHOILIIATO
B: HaIlJIABHBIE OMOTIIIATO

T': WIOBBIE TUTOIIAIKA

3.26 KoHCTpyKuMsi B BUJIE€ IUIABAIOIIMX B BOJE MATOB W3 CUHTETHYECKUX
BOJIOKOH, HA TTOBEPXHOCTH KOTOPHIX BBICAYKEHBI PACTEHUS

a: TIOJIsT OPOIIICHUS
0: monst punpTpanuu
B: HarUIaBHBIE OMOIIATO
I': WJIOBBIE IUIOIIAIKA

3.27 ChnenuajibHO MOJATOTOBJIEHHbIE M CIUIAHMPOBAHHbIE 3eMeJbHbIe
YYACTKH, NpeIHA3HAYEHHbIE JJ51 OYMCTKHM CTOYHBIX BOJ C OJHOBpPEMEHHBIM
HCMOJIb30BaAHMEM /ISl BHIPANIUBAHUS TEXHUYECKUX KYJIbTYP pacTeHui

a: TOJIsl OPOIIEHUS
0: monst punpTpanuu
B: WJIOBBIE IUIOMIAIKU
I: OMONPY/IbI



3.28 30Hoii ckomIeHHs OaKTepUil B BOAHOM IKOCHCTEMe SIBJISIETCS

a: MPUITIOBEPXHOCTHBIN CJIIOW BOJIbI

0: TUIIOJIMMHUOH

B: METAJIMMHUOH

3.29 CnocoOHOCTh OPraHu3MOB pPa3BUBATHCH B Cpele C TeM MM HHBIM

CoacpkaHuMeM OpPraHu4eCKHX BeE€IIECTB, IPH TOW WIM HWHOM CTeNeHH

3arpsa3HeHusl Ha3bIBACTCHA

HiHt

a: TOKCUYHOCTBIO
0: canrpoOHOCTHIO
B: Oy(epHOCTHIO
r: paKTOpoM pocTa

3.30 PacrionoxuTte BOJOEMBI B IMOPSIKE BO3PACTAHUS CTENEHU 3arps3HEHUS
OJIUTOCAINPOOHBIE
Me30canpoOHbIe

MoJIMCanpoOHbIe

3.31 HauOosee umesecooOpasHbIM BHAOM OHopeMeIHALMHM YYACTKOB CO

CTapbIMH He(l)TﬂHbIMI/I 3arpA3SHCHUSIMHU ABJIACTCHA

-a: BHECEHHE HOBBIX IITAMMOB-JIECTPYKTOPOB
0: CTUMyJIMpPOBaHUE A0OPUTCHHOW MUKPOOHOTHI ¢ MPUMEHEHUEM YA00pEHUI
B: 3aCBINIKA IECKOM

r: BHeceHHe (puTodaroBbix rpudoB

3.32 BblaejieHne MHKPOOPraHU3MOB-IECTPYKTOPOB W3  MeCT €

HEOJTHOKPATHBIM MOCTYI/IeHHEM KCEHOOMOTHKOB 11€J1eCO00Pa3HO, T.K.

a: KOJHUYECTBO OPIraHU3MOB-ACCTPYKTOPOB YBCIWYUIIOCH II0A I[CﬁCTBPICM

€CTECTBEHHOTO 0TOOpa

0: MUKpOOHOE COOOIIECTBO COKPATUIIOCH BCIEACTBHE TOKCUYECKOTO MIOKA
B: HAKOIUJIEHBI IPOJIYKTHI pacrajia

3.33 IIpeumMyimiecTBO TeHETHYECKH CKOHCTPYMPOBAHHOIO IITAMMA-

AeCTPYKTOPA KCEHOOMOTHKA



a: CHOCOOHOCTB K MOJIaBJICHUIO POCTA IITAMMOB-KOHKYPEHTOB

0: COCOOHOCTb CHHTE3UPOBATH HOBBIE (DEPMEHTHI, pa3pylIAIOIIUE IMUPOKUI
CHEKTP XMMHUYECKHUX 3arps3HEeHUN

B: CIIOCOOHOCTH K HEOTPAaHUYEHHOMY POCTY

3.34 B cucremax OMOJIOTMYECKOH OYMCTKH CTOYHBIX BOJ MHAMKATOPAMU
Ka4yecTBa OYMCTKHU cayxaTr cepodakrepun Beggiatoa u Thiothrix. Iloka3arenem
TUI0X0M OYHUCTKHU MPH 3TOM SIBJIAETCSA

a: BHYTPUKIICTOYHOE OKUCIICHUE IIUCTHHA
0: CHHTE3 CEpPOBOOPOAA KIETKAMU
B: HAaKOIUICHHUE CEPHI B KJIETKaX

3.35 B npouecce OKUCJIeHHUS 3arpsi3HEHUH CTOYHBIX BOJ OCHOBHAsl POJib
NPUHAAJIEKUT

a: OaKTepusiM
0: BotopocsiM
B: rpubam

I: MPOCTEUIIUM

Paznen Ne4 buoaerpaganusi TOKCHYHBIX COeIUHEHUM

4.1 baaronpusiTHBIMH YCJOBHUSAIMH JIJI OMoaerpaganuu HepTenpoayKToB
B OKpYKamollei cpeae siBJIAIOTCS

a: a3pooOHbIe ycioBus, Temieparypa 20-35°C

0: ana’poOHbIe ycrmoBus, TemiepaTtypa 20-35°C

B: aHadpOoOHKIE yCIoBUs, Temneparypa 5-15°C

I: a3poOHbIe ycioBUs, TeMieparypa 5-15°C

4.2 Hanmuume niacToBbIX BOJ B pailoHAX pa3iuBOB HeQTH
a: OTpPWIIATEIbHO BIMAET Ha CKOpPOCTh JAecTpykumu Hehptn OHH xKe
TUTIEPCOJICHBIC, KpoMe HedTe3arps3HeHHSI TOSBIISICTCS 3ACOJICHHE

-0: yCKOpSIeT 1eCTPYKLMOHHBIE TTPOIIECCHI

4.3 Hawubojsiee TPyAHO YTWIM3HPYeMbIMH (pakuusaMu HepTH IS
MHKPOOPTraHU3MOB SIBJISIIOTCS



a: CMOJIBI U ac(abTEHBI

0: mpeaesbHbIC YTIIEBOA0POIbI
B! HETIpPEAETIbHbBIE YTIIEBOIOPOIbI
I': UMKIMYECKUE YTIIEBOIOPOIbI

4.4 HHepTHOCTBIO M HETOKCHYHOCTBIO [Jsi OHoJerpaaupyroummx
OPraHM3MOB M PACTCHUH OTJIMYAIOTCS

a: cMoJibl ¥ acanbreHsl! HecMoTpst Ha TO, YTO OHM UHEPTHBIE.
-0: mpeliebHbIE YIIIEBOJOPO/Ibl OUEHb TOKCUYHbBIE

B: HENPEJIEIbHbBIE YIIIEBOJOPOIbI

I HUKIMYECKUE YTIEBOAOPOIbI

4.5 B mnpouecce OmopeMeauanuM pasjuBa He(TH NpPeEANOYTHTEIbHEE
BHECEeHHe

a: MOHOKYJIBTYpP MHUKPOOPTaHU3MOB

0: CMEIIaHHBIX KYJIbTYp MUKPOOPTaHU3MOB

B: OMOMHIUKATOPHBIX MUKPOOPTaHU3MOB

4.6 Ilpenaparsl, coaepkamme 0AKTEPUU-AECTPYKTOPHI I YCTPAHEHHUS
3arpsi3HeHuH He(pTBIO

a: IECTPOMJI, Iy TUIOMJI

0: 60BepHH, TICEBI00AKTEPUH
B: HemaTodarvuH, MuleuT
I: a30TOAKTEPUH, HUTPAruH

4.7 I1oJIHY10 MUHEPAJTU3ANNI0 KCEHOOMOTUKOB CIIOCOOHBI OCYIIECTBUTH
a: OakTepuu

0: pacTeHus

B: BOJOPOCIIH

r: MUKpodayHa



4.8 /lecTpyKTOpaMHU MOJTUMEPHBIX COCAUHEHUH, CHHTETHYECKUX TKaHeH 1
IUIACTMKOB HA MEPBbIX 3TANAX SABJIAITCH

a: TpuObI

0: GakTepuu
B: pacTeHUs
I': BOJOPOCIIH

4.9 buogecTpykuui  OOJBHIMHCTBA  TEeXHHYECKHX  MOJUMEPOB
HHUIMHPYIOT NPOLECCHI

a: TEePMUYECKOTO U (POTOOKUCICHUS
0: KOJIOHU3AIIMM MUKPOOPTaHU3MaMHU
B: OakTepuanbHOU (hepMeHTaluN

' MUKOJIUTUYECKOTO PaCIIEIUICHUS

4.10 dakropamMu, 00ecIeYUBAIIMMH TPAHC(HOPMALMIO 3arPsI3HUTENICH B
Nno4Be, SIBJIATCH TAKHE PACTUTEJIbHbIE (PePMEHTBI, KaK

a: JIaKKa3a, OKCUJI0PEAYKTa3a, HAITPOPEAYKTa3a
0: XUMOTPUIICHH, JaKTa3a, JIua3a

B: aMMJIa3a, IpoTeas3a, KoJulareHasa

I': MaJibTa3a, puOOHyKJIeasa, IeJlI0a3a

4.11 Ilepuunas oumopasiaaraemocts ITAB o3Hauaer

a: paspyllieHHE CTPYKTYpbl MOJEKYJIbl C «OTUIEIUICHHUEM» TUIPOPUIbHBIX
TPy

0: pa3pylieHre CTPYKTypbl MOJIEKYJIbI ¢ 0Opa3oBanuemM CO2

B paspyllieHHue CTPYKTYPbl MOJIEKYJbl C TPHUCOCTWHEHHUEM THAPOPUIHHBIX

rpynmn

4.12 OcHOBOI TPYAHOYTHIM3UPYeMbIX Uisl OakTepuid ITAY siBasiioTcs

a: OEH30JbHBIE KOJIbIIA
0: eHoNMbHBIE TPYTITIHI
B: METHJIbHBIE OCTATKH
I': KETOTPYIIIBI

4.13 Ilnazmuaa nerpaganuu IAY



a: OCT
0: XYL
B: NAH
r: CAM

4.14 buorpancpopmaumst rajioreHcoaepsKammx KCEHOOHOTHKOB
MHUKPOOPTraHU3MAMM MPOUCXOIUT ObICTpPeEe B ciIyuyae

a: MOHOT'aJIOTEHCOAEPKALINX COSAMHEHU
0: cozepKalux 2 aToMa rajJoreHa B MOJIeKyJe
B: coziepkamux 3 u 0ojiee aTomMa rajoreHa B MOJICKYJIe

4.15 HaunOosiee CTOMKMMH TaJIOTEHCOAEPKAINUMH KCEHOOMOTHKAMM
SAIBJIAIOTCS

a: propconepkamne
0: XJopcoaepxarue
B: Opomcoepkalue
': HOJCOAEpKAIINE

4.16 K 3KkcTeHCMBHBIM a3pO0OHBIM NpoueccaM OHOXMMHUYECKOH OYHCTKH
CTOYHBIX BO/I OTHOCSITCSH

a: OYMCTKA C MPUMEHEHHEM aKTHUBHOTO WJIa

0: OYMCTKA C TPUMEHEHUEM OHOILIIEHKH

B: aOPUPYEMBbIE OTCTOMHUKH

I TIOJIs1 OPOLIEHHUSI, TTOJIA (PUIBTpaLiu, OUOTIPYAbI

4.17 Coopyxkenne st OHOJOTHYECKOM OYHMCTKH CTOYHBIX BOJ,
npeacTaBJsomee €000l OTKPBITYI0O CHCTEMY IMPOTOYHBLIX pPe3epBYapoB C
AKTHBHON a’pauuen

a: aYPOTEHK
0: METaHTEHK
B: CETITUTEHK
r: ouonpy



4.18 T'epmernunblii (epmMeHTEp 00bEMOM B HECKOJIBbKO KYyOHMYeCKHX
METPOB ¢ IepeMelIMBaHMEM, KOTOpPbIi  00s13aTeJibHO  00OpyayeTcsi
ra3ooT/AeJTUTEJSIMH C MIPOTHBOMJIAMEHHBIMH JTOBYIIKAMU

a: METaHTEHK
0: a’pOTEHK
B: OKCUTECHK
I QUIBTPOTEHK

4.19 Cucrema aHa3pPOOHOI OYMCTKH CTOKOB

a: a3POTEHK, OKCUTCHK
0: METaHTEHK, CEIITUTCHK

B: OKCTpyAep, hepMeHTep
r: Ononpyn, uioBas Kapra

4.20 TopuM30HTAIBLHBIM OTCTOMHUK 3aKPbITOr0 THIA, B KOTOPOM
00pa30BaBIINIICA HA [IHE O0CAJOK TBEPAbIX YACTHIl MEPEerHMBAaeT U pPa3jiaraercs
aHA’POOHBIMH MHUKPOOPTraHU3MaMM 0e3 JONMOJHUTEJHLHOr0 NepeMelIuBaAHUSA H
HATPeBAHUSA

a: a3POTEHK
0: METaHTCHK
B: CEIITHUTCHK
r: ouonpy

4.21 CoopyskeHue 1Js1 aHA3POOHOI0 COPAKUBAHMSA 0CAAKA CTOYHBIX BOJ, a
TAK/K€ BbICOKOKOHIEHTPUPOBAHHBIX CTOYHBIX BOJ MNPH NOBBIIIEHHBIX
TeMIepaTypax

a: adPOTEHK
0: METaHTCHK
B: CENTUTEHK
r: ouonpy

4.22 K coopyxeHUsiM OHOJIOTHYECKOH OYHCTKH C AKTHUBHBIM HJIOM

OTHOCAT

a: OKCUTCHKU, (1)I/IJ'II>TpOTCHKI/I



0: buobapabaHbI
B: OMopuIbTp
r: OMOIUCKHU

4.23 OuuCTHBIE CHCTEMBI, cOYeTaIue B cede NMPUMEHEHHEe AKTHBHOIO
WIa U OUOILTIEHKH

a: OMOTEHKH

0: METaHTCHKH
B: a9POTCHKHU

I': CHMOMOTCHKH

4.24 Coopy:xkeHus1 OMOJIOTHYECKOI 0UYMCTKH CTOYHBIX BOJ B a3PALMOHHBIX
KOHCTPYKIHUSAX ¢ AKTHUBHBIM WJIOM B BH/ie 3aMKHYTOiH O-00pa3Hoii popmbl

a: IMUPKYJISAIMOHHBIC OKUCIIUTEIIbHBIC KaHAJIbI
0: OKCUTEHKHU

B: IAXTHBIC aIllapaThl

T': IEPKOJIAIIMOHHBIE (PUITBTPHI

4.25 AKTHBHBII WI NpeACTABJIAET COO0H

a: XJIOMbS, COCTOSAIIME W3 YACTHYHO AKTHBHBIX, YaCTUYHO OTMHUPAIOIINX
OpPTraHU3MOB, TBEPBIX YaCTHIl HEOPTAHUUECKON MPUPOIBI

0: COBOKYITHOCTb OOuTaTesel 6eHToca

B: JIOHHBIE OCAJIKH BOJJOEMOB

4.26 OcHOBHOII Tmpouecc, NPOUCXOASIIMIA NPH aHA’POOHOH OYMCTKeE
CTOYHBIX BOJ

a: METaHOI'€HE3
0: OKHCJICHHE

B: a3oTuKcanus
I': OKCHTE€HE3

4.27 IIpu4nHOH NMJIOXOI0 OCAKACHUS WJIA B OTCTOMHHKEe M 00pa3oBaHMS
YCTOMYUBOH MEHBbI B A3POTEHKE SABJIAIOTCSH

a: HUT4YaTbIC 6aKTCpI/II/I



0: 6akTepun Pseudomonas
B: 300TJICH
r: nadbHUM

4.28 IlpuunHa 3aTPyAHEHHUSI OCAKIACHUSI MJIA BO BTOPUYHOM OTCTOMHMKE,
CBSI3aHHAS ¢ PAa3BUTHEM MOJIOYHOKUCJIBIX 0akTepuii p. Leuconostoc

a: 00pa3yloT MOIIHYIO KaIlCyJy, COCTOSIIYIO U3 IeKCTpaHa
0: 00pazyrT MOJIOUYHYIO KUCIIOTY
B: CHHTE3UPYIOT aHTHOUOTHKHU

429 O HeyIOBJIETBOPHUTEJBbHOI padoTe OYHUCTHOIO COOPYKEHHSA
CBUETEIbCTBYET Npeodaianue MPOCTEeHIINX, OTHOCSIIUXCS K

a: ame0aM, CBOOOTHOMIIABAIOIIUM UH(PY30pUsIM
0: cyBoiiKam
B: KOJIOHHAJIbHBIM UH(DY30pHSIM

4.30 Pa3BuTHe KAKHX MHOTIOKJIETOYHBIX KMBOTHBIX CBHAETEJILCTBYET O
3aCTOMHBIX 30HAX B A3POTEHKE

a: KpyTJIbIX YepBer
0: ruap

B: MEJIKUX MYIIEK
I': KJIelen

4.31 Pa3BuTHE PAaYKOB, YepBei, JUUMHOK, KJeleil XapaKTepHo AJIs

a: OMOTIIEHOK a3pOOHBIX COOPYKEHHUIM OUUCTKH
0: a9POTEHKOB

B: METaHTEHKOB

I': CENTHKOB

432 Pa3Burne unmMaHoOaKTepHMil, BOJOpOCJed, OpPHOXOPEeCHHUYHBIX
HH(Yy30pHii, CYBOCK XapaKTepHO /I

a: OMOTIEHOK a3pOOHBIX COOPYKEHUI OYHCTKH
0: a’POTEHKOB
B METaHTCHKOB



I': CCIITUKOB

4.33 MaccoBoe passutue mejakux mymek (Psichoda u Podura) uacro
HaOJII01aeTcsa

a: Ha GuoPuIbTpax a3pOOHBIX YCTAHOBOK
0: BHYTpH a3pOTEHKOB

B: BHYTPH METAaHTCHKOB

I': BHYTPU CETITUTEHKOB

4.34 ®@opmupoBaHue OMOLEHO3a 00PACTAHMH HAYHUHAETCH C aJACOPOUUM
WIH 0CAKICHUA TBEPAbIX YACTHI M KOJIOHU3ALNH KJIETOK

a: 0akTepuil, CIoCOOHBIX 00Pa30BBIBATH CIU3UCTYIO KaIICyITy
0: cBOOOHO MEpeIBUTAIOIINXCS OaKTepuit

B: uHy30pui

I': BOJAOPOCIEN

435 Ecaum Boaa Oorara KHCJIOPOAOM M 3arpsi3HEHAa OPraHU4eCKHMMH
BelleCTBAMH, TO B 0M000pacTaHUAX JOMHUHHUPYIOT

a: 0akrepun Zoogloea ramigera, Sphaerotilus natans
0: HUTYAThIE JKeNe300aKTepun

B: TPUOBI

I': aKTHHOMULIETHI

4.36 K cucreme MexaHN4eCKOI OYHCTKH CTOYHBLIX BOJX OTHOCAT

a: PEIIeTKH U MEeCKOYIOBUTEIN
0: a3pOTEHKHU

B: METAaHTCHKHU

I': IUPKYJIAIUOHHBIC OKUCIUTEIHHBIC KaHAIbI

4.37 MoJieky/a JUITHMHA COCTOMT M3 NMPOAYKTOB IOJMMEPHU3ALHH, IAe
OCHOBHBIM MOHOMEPOM SIBJISIETCS

a: KOHU(EPUIIOBBIN CITUPT
0: LIEeJUTF0I03a
B: KJI€TYaTKa



I: 1etoounosa
4.38 buoaerpaganuio JUrHUHA OCYIIECTBJAIOT #

a: TpuOBI OypoOH, MATKOM, O€T0M THUITN
0: unanoOakTepuun

B: KOJIOBPATKU

I': KITyOCHbKOBBIE OaKTepUU

4.39 ®epMeHTHI, yYACTBYIOLIUE B PA3J10KEHUH JTUTHUHA
a: JIaKKa3a, MapraHueBas epoKcHas3a

0: LeJuTr0JIa3a, IeI001as3a
B: IEKTHHA3a, KCHUJIaHa3a
I': TJIFOKO3K1a3a, XUTHHA3a

4.40 EauHcTBeHHAasi Trpynna MHKPOOPraHM3MOB, pas3jiaraliuux Bce
KOMIIOHEHTBI PACTUTEJIbHOM MaCChl

a: TpUOBI O€JI0M THUIIH
0: 0a3MIMOMHUIIECTHI

B: BOJIOPOCIIH

I': IHaHOOAKTePUH

Paznes NeS BrnoTexHO0J10TrUsl POU3BOICTBA META00JNTOB, (pepMEeHTOB
5.1 CgoiicTBO 0eTaIaKTaMOB, H3-32 KOTOPOI0 UX CJIeyeT, COTJIACHO
GMP, nHapataTbIBaTh B OT/€JIbHBIX OMEIICHUSAX:

1. 00111251 TOKCHYHOCTh

2. XPOHHYECKAsA TOKCUYHOCTh
3. AMOPUOTOKCUYHOCTD

4. aJUIEPTE€HHOCTD

3. HEYCTOMYHUBOCTh

5.2 GLP pernamenTHupyer:

1. maGopaTtopHbIC UCCIEAOBAHUS

2. TUIaHUPOBAaHUE TIOUCKOBBIX PaboT

3. HabOp TECTOB MPH JOKIMHUYECKUX HCTIBITAHHIX
4. MeToJpl MaTeMaTHIeCKOH 00pabOTKHU JTaHHBIX



5. HAOOp TECTOB MPHU KIMHUYECKHUX UCITBITAHUSIX

5.3 IIpuurHA HEBO3MOKHOCTH HEMOCPEACTBEHHOM IKCIPECCUH TeHa
YyeJI0BeKa B KJIeTKaX MPOKAPHOT:
1. BBICOKAsi KOHIIEHTpALUS HYKJIEA3
HEBO3MO>XHOCTb PEIUIMKALIUU TIA3MHU /T
OTCYTCTBUE TPAHCKPUIILIUU
HEBO3MO>HOCTb CIUIAaCHHTA

Nk W

OTCYTCTBUC TPaHCIIALIUU

5.4 Ilpsimoii nepenoc uy:kepoanoi JHK B mporomiacTsl BO3MOKEH €
MOMOUIBIO:

1. MUKPOUHBEKLIUU

2. TpaHcpopMaluu

3. YIAKOBKH B JIMIIOCOMBI

4. KyJIbTUBUPOBAHUE MPOTOIIACTOB Ha COOTBETCTBYIOIIMNX

IMUTATCIBbHBIX CpEaax
5. O6pa6OTKI/I IpOoTOIIACTOB IMOJHUITHIICHIJTIMKOJICM

5.5 CyOcTpaTtamMu pecTpHKTAa3, HCNOJIb3yeMbIX T€HHBIM HHKEHEPOM,
SIBJIAIOTCSH:

1. TOMOTIOJINCAXAPUBI

2. reTepOIOINCAXAPUIBI
3. HYKJICMHOBBIE€ KACJIOTHI
4. OenKu

5. JIATTUBI

5.6 “I'en-mapkep” He00X0IUM B reHETUY€CKOH NHKEHEPUH:

1. JUTS1 BKIIFOYEHUS BEKTOPA B KJIIETKU X03I1HA

2. JUTsl 0TOOpa KOJIOHUM, 00pa3yeMbIX KJIETKaMU, B KOTOPbIE TPOHUK
BEKTOP

3. JUTSL BKJTFOUEHUS “‘pabodero reHa’” B BEKTOP

4. JUTSI TIOBBILIEHUSI CTAOMJIBHOCTH BEKTOpa

5. JUTSI 00JIETYEHUST TPOHUKHOBEHUS BEKTOPA B KIIETKH XO35MHA

5.7 IlonsiTHe “JIMNIKHE KOHLBI” MPUMEHUTEJIbHO K TeHeTHYeCKOoi
HHIKEHEePHH 0TPaXKaer:

l. KOMIIJIEMEHTAPHOCTh KOHIIEBBIX HYKJICOTHHBIX [TOCJIEI0BATEIbHOCTEN

2. B3aMMOJICHCTBHE HYKJIEHHOBBIX KHUCJIOT U THCTOHOB



3. pearupoBaHue apyr ¢ apyrom SH- rpynm ¢ oOpa3oBanuemM
TUCyNb(GUIHBIX CBS3EH

4, rupodoOHOe B3aUMOJICUCTBUE JTUTIHUIOB

5. 00pa3oBaHUE BOJIOPOIHBIX CBSI3EH

5.8 Ilouck HOBBIX PeCTPUKTA3 /I HCIIOJb30BAHUSA UX B FeHETHYECKOM
UHKEHEePUH 00bSICHACTCSH:

1. pa3IM4YMeM B KaTaJTUTUYECKOW AKTUBHOCTH

2. Pa3JIMYHBIM MECTOM BO3JICUCTBHUS Ha CyOCTpaT
3. BUJIOCTICIIM(PUIHOCTHIO

4, BBICOKOH CTOMMOCTBIO

5. BO3HUKHOBEHHEM YCTOMYMBOCTU K HUM

5.9 Ycenexu reHeTH4eCKON HHKEHEPUH B 00J1aCTH CO3aAHUA
PEKOMOMHAHTHBIX 0€JIKOB, 00JIbIIIE, YeM B CO3JAHUN PEKOMOMHAHTHBIX
AHTHOMOTHKOB. ITO 00bSICHSIETCS

1. 0oJiee MPOCTOM CTPYKTYpOi OEIKOB

2. TPYIHOCTBIO 1MOA00pa KIETOK — X035€B /I OMOCHHTE3a aHTUOMOTUKOB

3. OOJIBIIIMM KOJIMYECTBOM CTPYKTYPHBIX I'€HOB, BKIIFOUCHHBIX B OMOCUHTE3
AHTUOMOTHUKOB:

4. npoOaemMaMu 0€30aCHOCTH MPOU3BOJCTBEHHOTO TIpoliecca

5. HE00XO0IMMbIC aHTHOMOTHKH MOYKHO ITOJTYYHTh TPAIAIIMOHHBIMHU

METOdaMH OuocHHTE3a

5.10 depMeHT JIUra3za UCNMOJb3YeTCSl B TeHETHYECKOH MHKEHEePUH
MOCKOJIbKY:

1. CKpEIIAET BEKTOP ¢ 000JIOUKON KIETKU-X03I1HA

2. KaTAJIM3UPYET BKIFOUEHHE BEKTOPA B XPOMOCOMY KIIETKU-XO35IMHA

3. KaTaJu3upyeT KOBAJICHTHOE CB3bIBaHHUE YTIEBOAHO-POCHOpHOH 1enH
JIHK rena u JIHK BekTopa

4. KaTaJIU3UPYeT 3aMbIKaHUE MENTUAHBIX MOCTUKOB B ENTHOTINKAHE

KJIETOYHON CTEHKU
5. KaTaIM3upyeT 00pa3oBaHue IIMKO3UIHBIX CBSI3EH

5.11 DbuorexHoJIOry “reH-mapkep” He00XoauM:

1. JUTSI TIOBBIIIIEHUSI aKTUBHOCTH PEKOMOMHAHTOTO MUKPOOPTaHU3Ma

2 JUTs1 0Opa30BaHUsl KOMIIETEHTHBIX KJIETOK X031HA

3. JUTSL MOJTM(PUKAIIMY MECTa B3aUMOJIEUCTBUS PECTPUKTA3 C CyOCTpaToM
4 JUTsl 0TOOpa PEKOMOMHAHTHBIX KIIETOK



5. JJI ITOBBIMICHUA BBIZKUBACMOCTH peKOM6I/IHaHTHbIX KJICTOK

5.12 OcaadjeHue OrpaHMYEeHNd HA UCIOJIb30BAHUE B POMBIIIJIEHHOCTH
MHKPOOPTaHNU3MOB-PEKOMOMHAHTOB CTAJI0 BO3MOKHBIM 0J1arogaps:

1. COBEpIICHCTBOBAHUIO METOJIOB M30JISIIUU T€HHO-UHXCHEPHBIX
PEKOMOMHAHTOB OT OKPY’KAIOIICH CPeIIbI

2. TOBBIIICHUIO KBATH(DHUKAIIUY IIEPCOHAIa, pabOTAIONIETO ¢ HUMHU

3.  YCTaHOBJIEHHOU 3KCMEPUMEHTAIHHO CIA00N KUZHECTIOCOOHOCTH
pekoMOnHaHTa

4. SKCIEpUMEHTAIBHOMY MOATBEPKACHUIO 00sI3aTEIBHON MOTEpH
qyKEPOIHBIX TEHOB

5. 13 9KOHOMHYECKHX COOOpaxKeHHI

5.13 BekTOp Ha OCHOBe INIa3MH/AbI IPEANOYTHTEIbHEH BEKTOPA HA OCHOBE
¢parosoii IHK O6saaronaps:
1. OGosbpmiOMy pasmepy
MEHBIIEH TOKCUYHOCTH
00JIbI1IEN YACTOTHI BKJIFOUEHUS
OTCYTCTBUS JIM3UCA KIETKH XO35MHA

Nk w

00JbIIIeH yCTONYUBOCTH

5.14 AkTHBMpPOBaHHMe HEPACTBOPUMOI0 HOCHTEJIA B CJIy4Yae
HMMOOuIn3aunu pepMeHTa He00X0TUMO:
1.  and ay4uniero BKIIOYEHHs pEpMEHTa B refib
JUTSl IOBBITIIEHUS cOpOIu (hepMeHTa
JUTSI TIOBBILIEHUSI aKTUBHOCTH (DepMeHTa
JU1s1 00pa30BaHUs KOBAJIEHTHOM CBSI3U

A

JJIA CHUOKCHHUA TOKCHYHOCTH

5.15 IMmoOmiIu3anus HHAMBUAYAJIbHBIX (JepMEHTOB OIPAHNYHUBAETCS
TaKHUM 00CTOSATEIbCTBOM, KaK:
BBICOKAsI JIJAOUJIBHOCTh (pepMeHTa
Hajmuuue y pepmeHnTa KopepMEeHTHON YacTu
Hajgnune y pepMeHTa Cyone ImHUI]
MPUHAJICKHOCTh hepMEHTA K THAPOIIa3aM
MPUHAJJISKHOCTH (PepMEHTa K OKCHIa3aM

Nk W=

5.16 UMMoOMIM3a1UA HeJIbIX KJIETOK MPOAYLHEHTOB JIEKAPCTBEHHBIX
BellleCTB HEPAllMOHAJILHA B cJIy4ae:



BBICOKOM JIAOMJITLHOCTH II€JIEBOTO MPOTYKTa (JICKAPCTBEHHOTOBEIIECTBA)
MCII0JIb30BAHUE 1EIEBOr0 NPOAYKTa TOJIbKO B MHBEKIIMOHHON (hopme
BHYTPUKJIETOYHOM JIOKAJTU3ALMH 11€JIEBOTO MPOIYKTa

BBICOKOU TUpO(HUIBHOCTH LENEBOr0 NPOAYKTa

A

MaTOTCHHBIX CBOMCTB KJICTOK

5.17 Ummo0uu3anms KJIETOK NMPOAYLEHTOB Lejeco00pa3Ha B ciay4ae
€CJIM LeJIeBOM NMPOAYKT:
1. pactBOpuM B BOJE
HE PACTBOPUM B BOJIE
JIOKAJIU30BaH BHYTPH KJIIETKU
UM SIBJISIETCSl Onomacca KJIeTOK

Nk w

SIBJIIETCS META00IUTOM BTOPHUYHOT'O CUHTC34a

5.18 LHeassmu uMmMoOuIU3anuu (pepMEeHTOB B OHOTEXHOJIOTHYECKOM
NPOM3BO/ACTBE SABJIAIOTCH:
1. moBbIIEHHE yIEIBHON aKTUBHOCTH
HOBBILIEHUE CTAOUIIBHOCTU
pacupeHue cyoCcTpaTHOro CIeKTpa
MHOT'OKpPaTHOE MCIIOJIb30BaHNE

LRSI

3aIuTa OT HeOJaronpUATHBIX BO3ACHCTBHI

5.19 IleneBoii 0eJKOBBINA MPOAYKT JJOKAJIU30BAH BHYTPH
HMMOONIH30BAHHOI KJIeTKHU. JJoOUTHCS ero Bhle1eHns, He HApyIIasi CHCTEMbI,
MOYKHO:

1. yCWIMB CHCTEMBI aKTUBHOTO BEIOpOCa

2. ocnabuB 6apbepHbie (YHKIIUU MEMOpaHbI

3. NPHUCOETUHUB K IIEJIEBOMY O€NKY JUACPHYIO MOCIEI0BATEIbHOCT OT
BHEIIHEro Oejka

4. TIOBBICHB CKOPOCTh CHHTE3a Oenka

5.  00paboTaB KJIETKH YIbTPA3BYKOM

5.20 Ko/10HOYHBIH OMOpPEaKTOP ¢ MMMOOMIU30BAHHBIMH 1EJIbIMHU
KJIETKAMHU J0JI’KEH OTJIMYATHCHA OT PeaKTopa ¢ MMMOOWIN30BAHHBIMHU
(pepmenTamu:

1. OOnpIIMM AIMAMETPOM KOJTOHKH

2. HaJIM4YMEM YCTPOWCTB JIJISl OJIBOJIA WJIM OTBOJA ra30B

3. ©0oree ObICTPHIM JBUKEHUEM PACTBOPUTEIS

4.  (dopmoii yacTull HEPACTBOPUMOI'O HOCUTEIIS



5. YCTPOWCTBOM Ui EPEMEIINBAHUS

5.21 TexHoJIOTHs1, OCHOBAHHAs1 HA MMMOONJIN3allM OM000BHEKTA,
YMeHbIIAeT HAJINYNE B JIEKAPCTBEHHOM Mpenapare cJeaylouux NpuMecei:
CJIe bl TSHKENIBIX METAJIJIOB
Oenku

1

2

3. MexXaHHYECKHUE YaCTHIIbI

4.  criempl OpraHUYECKUX PACTBOPUTENICH
5

ITMPOrcHHLIC BCIICCTBA

5.22 JkoHOMHYECKOE NPEUMYIIECTBO OMOTEXHOJIOTNIECKOT0
NMPOU3BOCTBA, 0OCHOBAHHOT0 HA MMMOOWIN30BAHHBIX 0M000bEKTAX, Mepe/
TPAAUIUOHHBIMH 00YCJIOBJICHO:

1. MeHBIIMMU 3aTpaTamu Tpy/a
0o0Jiee JEeIIeBbIM ChIPhEM
MHOT'OKPaTHBIM UCIIOJIb30BaHUEM OMO00BEKTa
YCKOPEHUEM MPOU3BOCTBEHHOTO IIpoIiecca

Nk w

0€30I1acCHOCThIO PAbOTHI ¢ OMOOOBEKTAMHU

5.23 buocuHTe3 AHTHOMOTHMKOB HAYMHACTCH U YCWINBAETCH PaHblIe HA
cpeaax:
1. OorarbIX UCTOYHHKAMU a30Ta
OorarbIX HCTOUHUKAMHU yTJIEpOaa
Oorateix UCTOUHMKaMH dochopa
OeIHBIX TUTATEJIbHBIMH BELLIECTBAMU

A

OoraTeIX BUTAMUHAMH

5.24 TlocTosiIHHAS KOHIEHTPAUMs MUKPOOPIraHU3MOB B Ipouecce
KYJbTHUBMPOBAHUA JOCTUIAETCS MPHU criocode:
1. mepuoanmyeckom
HENPEPHIBHOM
OTBEMHO-JJOJIUBHOM
HOJIyTIEPUOINIECKOM

AR

B JTIOOOM BapHaHTe

5.25 PerpouHru0upoBaHue KOHEYHBIM NPOAYKTOM NPHU OMOCHHTE3E-3TO:
1. mopaBieHHE aKTUBHOCTH NOCJIEIHETO (EPMEHTA B METAOOIUTUYECKON LIETTN
2. NOJaBJE€HME aKTUBHOCTH HAYaJIbHOIO (DEpPMEHTA B METAOOIUTUUYECKOH LIETH
3. mopjaBiieHHE aKTUBHOCTH BCEX (PEPMEHTOB B METAOOIUTUYECKON LIETTN



4. mopamieHHE CHHTE3a BCeX ()EPMEHTOB B METAOOIUTHIECCKON IICTIH
5. yBenWueHHE CHHTE3a BceX (DepMEHTOB B METAOOIMTHUYECKOM IeTH

Pa3nesn Ne 6 I'eHeTuKka U TeXHOJIOTUsI peKOMOMHAHTHBIX JIHK

6. TepmuH “MyJIbTH(EPMEHTHBINH KOMILIEKC” 03HAYACT:

1. xommiekc (pepMEHTHBIX OEIKOB, BHIACISAEMBIN U3 KIETKH ITyTeM
HKCTPAKIIUU U OCAXKICHUS

2. KOMILIEKC (PEpMEHTOB KJIETOUHON MEMOpaHbI

3. KoMIuIeKC (DepMEHTOB, KaTAIU3UPYIOLINX CUHTE3 IEPBUYHOTIO WU
BTOPHUYHOTO METa0OIUTA

4. KOMIIJIEKC 3K30- M SHIOMNPOTEA3

5. KoMIUIeKC OENKOBBIX CyOBEAMHUI] 00PA3YIOIINX YETBEPTUUHYIO CTPYKTYPY
Oenka-pepmMeHTa

6.2 Ilyrem moJMKeTHIHOIO CHHTE3a IPOUCXOIAUT COOPKA MOJIEKYJIbI:
TETPALUKIINHA

NEHULWUIMHA

CTPENTOMMIIMHA

LMKJIOCIIOPHHA

A

crepoua

6.3 KoMIulekCHBIII KOMIIOHEHT NMUTATEJBHOM CPe/ibl, Ppe3K0
MOBBICHUBIINII NMPOM3BOAUTENBHOCTh (PDEPMEHTAIIMM B CJIy4Yae NeHHIWVINHA:

1. coeBas myka

2. ropoxoBas MykKa

3. KyKypy3HBIH 9KCTPaKT

4. XxJomKoBas MyKa

5. Ka3eMHOBBIW T'MIPOJIA3AT

6.4 IlpeamecTBeHHMK MEHUIIMIJIMHA, Pe3KO NOBHICHBIINIA €r0 BHIX0/]
npu 100aBJIeHUN B CPeay:
1. Oera-TUMETUIIIUCTEUH
BaJIMH
(beHuITyKCyCcHast KUCIIOTa
METaHOJI

kv

YKCYCHasi KMCJIOTa

6.5 IlpeamecTBeHHUK NPH OMOCUHTE3€ MEHUIWIJINHA 100aBJISIIOT:
1. B Hauaje (hepMeHTaIuU



Nk w

6.6

Ha BTOPBIC-TPETHH CYTKH IMOCJIE Hadaa epMeHTAIIuN
KaXJble CYTKM B TEUEHUU S5-CyTOYHOIO IIpoLecca
[Iepe]l HA4aJIOM OCaXJAEHHUS TOTOBOTO MPOAYKTA

B [IUTATEJIbHYIO CPENly B IPOLIECCE €€ PUTOTOBIICHUS

TexHOJOrnuecKum BO3AYyX IJIdA OMOTEXHOJOTrHYEeCKOro NMpoM3BOJACTBA

CTePWIN3YIOT:

1.

AR

6.7

HarpeBaHUEM
(bUIBTpOBAHUEM
o0sryueHueM
yIBTPa3ByKOM
XUMUYECKUMHU PEareHTaMu

Bops0a ¢ ¢parosoii nHpexkumei B nexax epMeHTANH NIPH

NPOU3BOJCTBE AHTHOMOTHKOB Hau0oJiee PALMOHAJIbHA:

l.

Nk w

6.8

y’)KECTOUEHUEM KOHTPOJIS 33 CTEPUIIU3ALIUEN TEXHOJIOTUYECKOTO BO3/1yXa
Y’)KECTOUEHUE KOHTPOJIS 3a CTEPUIIN3ALMEN MUTATEIbHON CPE/Ibl
MOJyYEHUE U UCII0JIb30BAHNE (DaroyCTOMYMBBIX IITAMMOB

y’KE€CTOUEHHE KOHTPOJIA 3a CTepUiIn3anuei 000pya0BaHus
NoJIEP>KaHUEM TePMETHUYHOCTH 000PYAOBAHUS

AYKCHHBI-TEPMHH, 0] KOTOPBIM 00beIMHATCA crenuduieckne

CTUMYJIATOPBI POCTA:

1.

Nk w

6.9

el

5.

PACTUTEIBHBIX TKaHEH
AKTUHOMHIIETOB
’KHBOTHBIX TKaHEH
sybakTepHii
TUOpUIOM

CxKpuHUHT (JIEKAPCTB)
COBEPILIEHCTBOBAHKE ITyTEM XUMHUYECKOUN TpaHchopmanuu
COBEPILIEHCTBOBAHKE ITyTeM OMoTpaHchopmanuu
MOMCK 1 0T00p (“TipocerBaHue”) MPUPOIHBIX CTPYKTYP
MOJIHBIA XUMUYECKUN CUHTE3
MIPOBEICHHE UCCIICIOBAHUS METOIOM MAaTEMaTUYECKOTO TJIAHUPOBAHUS

AKCIIEPUMEHTA

6.10 CaabbiMu TOukamMu” pepMeHTEepa HA3BIBAKOT:

l.

QJIEMCHTEBI KOHCTPYKIIMHN HauoOoIee MOABCPIKCHHBIC KOPPO3HNH



AJIEMEHTHI KOHCTPYKITUU B KOTOPBIX BO3MOYKHA pa3repMeTH3aIIHs
TPYIHO CTEPUITU3YEMbIE DIIEMEHTHI KOHCTPYKIIUN

obnactu (hepMeHTEpa B KOTOPBIE 3aTPyAHEHA TOCTaBKa KUCIOPOa
obsiactu pepMeHTEepa B KOTOPHIX HApYIIEH TEIJI00OMEH

bk v

6.11 Coeaunenue — jgujaep 3ToO:

1. camblil aKTUBHBIN JIEKAPCTBEHHBIN Ipenapar

2. COeNMHEHHE, KOTOpPOoe 00JIaaeT KeIaeMoi, HO He ONTHMAaTbHON
OMOAKTUBHOCTBIO, U MOKET OBITh MPOTOTUIIOM JIEKAPCTBA

3. coeaguHeHue, KoTopoe npu nepeuuyHoM HTS-ckpuHuHre nokaszano
OMOAKTUBHOCTH

4. coelMHEHUE, KOTOPOE MOKA3all0 HAWIYUIlIie Pe3yJbTara Mpyu KIMHUYECKUX
UCTIBITAHUSIX

5. coeauHenue, o0anarolee HAMMEHbIIEH ce0eCTOMMOCTRIO TIPH
MIPOU3BOJICTBE

6.12 IlopnepxxaHue KyJbTYPbI MPOAYLEHTA HA ONPeIeTIeHHON CTAAUN
Pa3BUTHS B XeMOCTATE OCYLECTBJIsIETCS 32 CUeT:

1. perynupoBaHusi CKOPOCTH MTOJAYM MUTATEIBHOU CPEIbI

2. mojjep:KaHusl KOHIIEHTPAIMU OJHOTO U3 KOMIIOHEHTOB MUTATEIIbHOU
Cpeabl Ha ONPEACIEHHOM YPOBHE

3. M3MEHEHHEM MHTECHCHUBHOCTU MEPEMEIINBAHUS

4. WU3MEHEHUEM TeMIEepaTypbl

5. M3MEHEHHEM CKOPOCTH MOAA4YM BO31yXa

6.13 /ledpunur Buramuna Bl npu KyJIbTHBMPOBAHUM
THAMMHI€TEPOTPOPHBIX MUKPOOPTaHU3MOB HA NIUTATEJBHOI cpeae
coaeprkaieil H-napaguHbl NPUBEAET K HAKOIUIEHHUIO B cpeje:

1. TMMOHHOMN KHUCIIOTBI
UPOBUHOTPAHON KUCIIOTHI
0-KETOIIYTapOBOM KUCIIOTHI
I11aBEJIEBOYKCYCHOM KUCIIOTBI

AR

TJIHOKCHUJIOBOU KUCJIOTBI

6.14 KaurycHble KyJbTYPbl HYK/IAK0TCH B OCBEILEHUM JIJIS:
1. 11s OCyIIEeCTBIICHUS B KJIETKAX MPOIECCOB (DOTOCHHTE3a

2. nys 00pa30BaHUsI BTOPUYHBIX METa00IUTOB

3. JUIs OCYIIECTBJICHUS MTPOIIECCOB KJIETOUHOM AudpepeHImanum



4. nns AHUIMALKMU POLECCOB JIEICHUS KJIETOK
5. JUIs MHULIMAIIMY TTPOIIECCOB MOpQoTeHe3a

6.15 ®depmenTep padoTaIMid B pexxuMe “UaeaJbHOr0 BHITeCHEHU”
HanoJee MOAXOIAUT IJsl MPOBEAEHUS:

1. a’poOHBIX MPOIIECCOB

2. aHa3pOOHBIX MPOIECCOB

3. Kak a’poOHBIX, TAK U aHA3POOHBIX

4. mpoueccoB OMOCUHTE3a BTOPUYHBIX META0OIUTOB

5. mporeccoB MacITabMpOBaHUS BHIPALIUBAHUS MUKPOOPTaHU3MOB

6.16 [loGaBJsieHue OUCYJIb(UTA HATPHUSA B KYJbTYPY APOKIKeid,
OCYLLIECTBJISIOIINX CIIMPTOBOE OpoKeHHe, PUBe/IeT K:

1. YBEJIMYEHUIO BBIXOJA CIUPTA

2. 00pa30BaHUIO YKCYCHOM KHCIIOTHI

3. 00pa3oBaHUIO TIULEPUHA

4. MHTEHCUBHOMY BBIJEIICHUIO YIJIEKHACIIOTO ra3a
3. 00pa30BaHUIO MOJIOYHON KUCIIOTHI

617. [las BbIAe/IeHUS] MPOAYKTOB 0€JIKOBOI NMPUPOABLI M3 BOAHBIX
PACTBOPOB HCHOJb3YIOT:

1. COJIM TSKEJBIX METAIUIOB

2. TPUXJIOPYKCYCHYIO KUCTIOTY

3. CWJIbHBIE KUCJIOTHI U IIETI0YU

4. COJIM IIEJIOYHBIX METAILIOB (CYJIb(aThl U XJIOPHUIBI)
5. OeH3011

6.18 HamnpasJieHHBIIl MyTareHe3 — 3T0:

l. LIEJICHAIIPABJICHHOE UCIIOJIb30BAHUE ONPEIEIEHHBIX MyTAr€HOB IS
BHECEHUS CieU(PUUECKUX U3MEHEHUH B Koupytolue nocienoBatesnpHocty JJHK

2. LIEJICHAIIPABJIEHHBIN 0TOOP €CTECTBEHHBIX IITAMMOB MUKPOOPIaHU3MOB,
o0JaarouX MMOJIE3HBIMU PU3HAKAMU

3. UCII0JIb30BAaHUE METOI0B KJIIETOYHON MHKEHEPUH

4. WCIIOJIb30BaHNE METOJIOB T€HHOM MHKEHEPHUM 11 BHECEHUS
crenupuUecknx N3MeHeHu# B Koaupymomue nocneaosarenbuoctu JHK,
IIPUBOJAIINX K ONPEAEICHHBIM U3MEHEHNUSIM B aMUHOKHCIIOTHBIX
[IOCJIEI0BATENBHOCTSX LIEJIEBBIX OEIKOB

5. HalpaBJI€HHOE BO3/JCIICTBUE MyTareHOB Ha OIPEJIEIICHHbIE OEIKuU-
(hepMeHTBI



6.19 Hauauuwue peryimpyemMoro npomMoTopa mno3BoJisieT:

1. OCYUIECTBJISITH CUHTE3 LIENIEBOT0 MPOJIYKTa Ha JI0OOM 3Tare pocta
KJIETOYHOU KYJbTYpbI

2. OCYILIECTBJISITh CUHTE3 L[EJIEBOTO MPOIyKTa HE3aBUCUMO OT
TeMIepaTypbl WM KOHLIEHTPALMKU KUCIOPO/ia

3. OCYILIECTBIISITh CUHTE3 1[EJIEBOT0 MPOIyKTa HE3aBUCUMO OT COCTaBa
MMUTATEJILHOU CPEBI

4. OCYILECTBJISITH CUHTE3 LEJIEBOr0 MPOAYKTA TOIBKO HA OMPENEIEHHBIX
ATalax pocTa KJIETOYHOU KYJIbTYPhI O JEHCTBUEM UHIYKTOPOB

5. YBEJIMYUBATH BBIXO/I LIEJIEBOTO MPOIYKTA

6.20 “AHTHCMBICJIOBBIM” HA3bIBAKOT OJIUTOHYKJIEOTH/I, KOTOPBIii:

1. rHOpPUANU3YETCS C TEHOM U OJIOKUPYET €ro TPAHCKPHUIIIIHIO

2. rubpuausyercs ¢ MPHK u 6nokupyeT TpaHcianuio

3. rubpuausyercs ¢ JJHK u 6iokupyer ee permmkanuio

4. KOAMPYET CUHTE3 O€JIKa, KOTOPBIH HE Y4acTBYET B IpoLEccax
meTadonu3ma

S. KOJUPYET CUHTE3 O€JIKa ¢ HEMPaBUIIbHON CTPYKTYpO

6.21 Puo6o3umbI —3T10:

1. cneruduueckue monekyiasl PHK, obnagaromue karanuruueckoi
aKTUBHOCTBIO 110 OTHOLICHUIO K pyruM Mouiekysiam PHK

2. 3TO KOMIIOHEHTHI pHOOCOM

3 3TO (pepMEHTHI- HYyKJICOTIPOTEHUIbI

4. 3TO (pepMEHTHI, OCYIIECTBIISIOIINE CHHTE3 U MPEBPALICHUs PUOO3bI

5 310 (hepMeHTHI Koaupyromue cuaTe3 PHK

6.22 B npoMbIlIeHHOM cHHTe3e L-ackOpOMHOBOMH KHCJIOTHI ¢ IOMOLIbIO
O0aKTepuil OCYyLIEeCTBJISIIOT MPeBpalleHHe:

1. D-riroko3sl B D-copOuton

2. D-copbutoina B L-cop603y

3. L-cop6035bI B 2-K€TO-L-TyJIOHOBYIO KUCTIOTY

4. 2-keTo-L-ryn0HOBOM KUCIIOTHI B L-aCKOPOMHOBYIO KUCIIOTY
5. TJIFOKO3BI BO QPYKTO3Y

6.23 IlogaepxxaHue KyJbTYPbI MPOAYLIEHTA HA ONPeIeJIeHHOM CTAAUN
Pa3BUTHS B TYPOHI0CTATE OCYLECTBJISIETCS 32 CUET:
1. KOHTpOJIst Temnepatypsl U pH cpenibl



2. KOHTPOJIS 32 MOTpeOICHUEM KUCTIOpoia

3. HOJJEepKaHUs KOHLIEHTpallM KOMIIOHEHTOB TUTATEJILHOM Cpeibl Ha
OTIpEIEIEHHOM YPOBHE

4. PETYJIMPOBaHMSI CKOPOCTH IPOTOKA JKUJKOCTH Yepe3 PepMEHTED

3. KOHTPOJISI TEMIIEPATYPBI

6.24 IIutaTeqbHbIE CPeAbI JIHA KYJAbTYP PACTUTEIbHBIX KJIETOK
OTJMYAKTCS OT MUTATEJIBHBIX CPe/ VIS MUKPOOPTaHU3MOB U KJIETOK
AKUBOTHBIX 00513aTeJIbHBIM HATHYHEM:

1. YTJIEBOJOB

2. coenuHeHui a3zoTa u docdopa
3. CBIBOPOTKH U3 SMOPUOHOB TEJISAT
4. (buTOrOpMOHOB

3. BUTAMHUHOB

6.25 O KOHUIEHTPAIUU KJETOK MPOAYLEHTA NMPU TYPOUIOCTATHIECKOM
pe:kuMe KyJIbTHBHPOBAHUS CYIAT MO:

l. CKOPOCTH IOTPEOJICHNS KHCI0pO1a

2. VHTEHCUBHOCTHU BBIJICJICHUS YIJIEKUCIIOrO ras3a

3. 110 UHTEHCUBHOCTH TEILJIOBBIICICHUS

4. 110 MyTHOCTH BBIXOJAIIETO OTOKA KyJIbTYPaJIbHOMN KUIAKOCTH
3. 10 U3MEHEHNIO pH KynbTypabHOM KHIKOCTH

Paznen Ne 7 OcHOBBI reHeTHYECKOM HHKeHepuu. ['eHeTHYeCKHe OCHOBBI
COBEPLIEHCTBOBAHUSA 0M000BEKTOB

7.1 B03MOKHO JI4 MOJIy4YeHHE BTOPHUYHBIX MeTa00JIUTOB
(aHTHOMOTHKOB) B pe:KUMe HeNMPEPbIBHOIO KYJbTUBHUPOBAHMS:

1. HE BO3MOKHO

2. BO3MOYKHO B TYPOUJIOCTATUYECKOM PEKUME

3. BO3MOKHO B X€MOCTaTUUYECKOM PEKUME

4, BO3MOXHO I10 CXE€ME JABYXCTYIIEHUYATOTO XEMOCTaTa
5. BO3MOJKHO B JIFOOOM peKUME

7.2 CaepxcHHTe3y JMMOHHOM KUCJOTHI OyeT 0J1aronpusiTCTBOBATH:

1. n00aBJIEHNUE B KYJbTYPAJIBbHYIO CPEAY COSAMHEHUH COMIEpPKAIUX NOH
Kenesa 3

2. noOaBiaenure BuTamuHa Bl

3. OYHMCTKA IMUTATEIILHON CPeJIbl OT HOHOB JKejie3a 2

4. YBCIIMYCHUC KOHIOCHTPAIUH I'IIOKO3bI



5. ITOBBILICHNUE TEMIIEPATYPhl

7.3 Jlasi HOPMAJIBHOTO MPOTEKAHNSI MPOLECCOB MOJYYeHHUsI KHCJIOT-
HHTepMeauaToB nukJjaa Kpedca Heodxoammo:

1. MHTEHCUBHOE MOCTYIUICHUE MTUTATEIIbHBIX BEIIECTB

2. MOCTYIUIEHUE JOCTATOUYHOI'O KOJIMYECTBA KHCIOPOaa

3. HaJlMyue aJbTEPHATUBHBIX MMyTEH PECUHTE3a IIaBEIEBOYKCYCHOM
KHUCJIOTBI

4. IPOBEJICHUE MPOILIECCOB B PEKUME TNIyOMHHOTO KYJIbTUBUPOBAHMUS

5. n00aBJIeHHE BEILIECTB-ITPEAIIECTBEHHUKOB

7.4 ®ynkumnei (pepoOMOHOB ABJIAIETCH:

1. aHTUMHKPOOHAsI aKTUBHOCTD

2. POTUBOBUPYCHAS! aKTUBHOCTD

3. M3MEHEHHUE TIOBEJICHUSI OpraHu3Ma, UMEIOIIEro CeU(PpUIEeCKHi
perenTop

4. TEPMOPETyIHpPYIOLIasi aKTUBHOCTD

5. HMPOTUBOOITYX0JIEBAsl AKTUBHOCTb

7.5 OcHoBHOe TpeOGOBaHue K reHHbIM MulieHssM B JIHK-1uarnocruke:

1 reH-MULICHb JTOJDKEH UMETh HEOOBIION pa3Mep

2. TeH-MULICHb JTOJDKEH OBITh CBSI3aH CO CHEIU(PUIECKIME OeIKaMu

3 TeH-MHILEHb JIOJKEH OTBEYATh 33 KU3HEHHO-BAKHBIE (PYHKIIUN

4 IeH-MHILIEHb JTOJDKEH UMETh crenu(uyeckre cailTbl pecTpUKLIUH

5. I€H-MUIIEHb JIOJHKEH OBITh cieIu(UUEH JIJIsi TeHOMA JAHHOTO
KOHKPETHOTO MaTOr€HHOTO MUKPOOpPraHU3Ma

7.6 OcHOBHOe NPpeMMYLIECTBO (pepMEHTATHBHOI OMOKOHBEPCUH
CTEpPOUI0B Nepe] XMuMUYeCKo TpaHcpopmanue COCTOMT:

1. B JJOCTYITHOCTH pEareHTOB

2. B M30UpaTEIbHOCTH BO3ICUCTBUSI Ha OIpeesieHHbIe ()YHKIIMOHATbHBIE
IPYIIbI MOJIEKYJIbI CTEPOH 1A

3. B COKpAIlIeHUH BPEMEHH Mpolecca

4. B MMOJyYEHUU MPUHIUINHAIBHO HOBBIX COEAUHEHUIM

5. B YBEJIMUECHHUU BBIXO/Ia 1IEJIEBOT0 MPOyKTa

7.7 KoHcepBaTHUBHbIE ENTHABI — ITO:
1. TepMoycTOMUMBBIE OEIIKU
2. 0enKM yCTOMYHMBBIC K BO3JICUCTBUIO COJICH TSIKEIJIBIX METAJIIOB



3. ompenereHHbIE YYaCTKH 000J0UEUYHBIX OEIKOB BUPYCOB, HEU3MEHHBIE MTPH

MyTaluAaAX

4. pekoMOMHAHTHBIE O€IKH, yCTOMYUBBIE K ACHCTBUIO OaKTepUaIbHBIX

nporeas

5. OeJKu yCTOMYMBBIE K KHUCIOTHOMY U IIEJI0YHOMY THIPOIH3Y.

7.8 bBap6orep —3T0 yCTPOMCTBO 1JIAA:

1. 11 TI0/1a4YMl IUTATEIbHOMN Cpefbl B (hepMeHTep

2. JUIS U3MEPEHUS YPOBHSI JKUIKOCTH B (pepMeHTEpE

3. JUIS TI0Ia4M Bo3ayxa (raza) B hepMeHTep

4. U1 CTEpUIM3aluu pepMeHTepa

5. 11 OTBOJIA TeIlia U3 pepMeHTepa

7.9 T'enbl house keeping y naToreHHOro MUKpoOpraHu3ma
IKCIPECCUPYIOTCH:

l. B UHQUIMPOBAHHOM OPraHU3Me X035IMHA

2. Bcerga

3. TOJIBKO Ha HCKYCCTBEHHBIX ITUTATEIbHBIX CPEIax

4. 10J1 BIIUSIHUEM HUHIYKTOPOB

5. 0] BIUSTHUEM HEOIaronpusTHRIX (GaKTOPOB

7.10 IlpeBpaiieHue JAUTUTOKCMHA B MeHee TOKCHYHBIN

OCYIIECTBJIAETCSH KYJbTYPOH KJIETOK:

l.

DR W

Acremonium chrysogenum
Saccharomyces serevisiae
Aspergilys niger

Papaver bracteatum
Digitalis lanata

JTUTOKCHH

7.11 AHTHOMOTHKOPE3UCTEHTHOCTHL TMATOT€HHBIX MHKPOOPraHM3MOB
00ycJji0oBJIeHA:

l.

Nk v

paspylieHreM (MHaKTUBaIMel) aHTUOUOTHKA
AKTUBHBIM BHIOPOCOM U3 KJIETKHU

HU3KUM COJICPYKaHUEM aBTOJIM3NHOB
OTCYTCTBUEM MHIIICHU JIsl aHTHOWOTHKA
HHU3KON TPOHULIAEMOCTHIO KIETOYHOM CTEHKH

7.12 ®epMeHT OTBEYAKOIIUIA 32 YCTOMYNBOCTDH MATOT€HHBIX 0aAKTEepHid K
NeHUIWITHHAM:



CTPENTOKHHA3a
ypeasa
B-ramakro3ugaza
B-makTamasa

A

INCHUIWJIJIMHauIa3a

7.13 st 00paTHMOro BhICaKACHUSA 0€JIKOB U3 BOJHBIX PACTBOPOB

UCIOJIB3YIOT:
1. cynbdar Meau
2. THJIPOKCH]T HATPHUS
3. OeH3011
4. YKCYCHYIO KHCIIOTY
3. aleTOH

7.14 1lpu HenpepbIBHOM (IPOTOYHOM) KYJIbTUBHPOBAHMH MPOIILE
NMOAIePKUBATH NIapaMeTphbl MpoLecca, IOTOMY 4TO:

l. B (pepMEHTEPE MOAAEPKUBAETCS TOCTOSHCTBO KOHLIEHTPALIMU KIIETOK
IIOCTOSTHHO OOHOBJISIETCS NTUTATENbHAS Cpella
MPOUCXOAUT 00JIee HMHTEHCUBHOE MEPEMEIINBAHIE CPEIbI
MEHBIIE BCIIOMOTaTENbHbIX CTAAUN

Nk v

MEHbIIIe 00pa3yeTCsl MEHbI

7.15 BbipamumBaHue MUKPOOPraHU3MOB B 3aKPbITOM cucTeme, 0e3
100aBJIeHUSs] MUTATEJbHBIX BelIeCTB HAa3bIBAETCS
1. HenmpepbIBHBIM KYJIbTUBUPOBAHUEM
AKCTPEMaJIbHBIM KYJIbTUBUPOBAHUEM
MEePUOJUYECKUM KYIbTUBUPOBAHUEM
OTHEMHO-/IOJIUBHBIM PEKUMOM KYJIbTUBUPOBAHUS

Nk v

CTaOUJILHBIM PEKUMOM KYJIbTUBUPOBAHUEM

7.16 Ha xpuBOii pocTa MUKPOOPIraHU3MOB OTCYTCTBYET
nar-¢asa pocrta

nor-dasza pocra

¢daza TMHEWHOTO pocTa

cTabmibHas ¢aza pocta

A

¢daza oTMHpaHUS KyJIbTYpHI

7.17 CrauuonapHas ¢pa3a pocTa Npu NepUoOAMYECKOM KYJIbTUBHPOBAHUH
MHKPOOPTraHU3MOB XapaKTepU3yeTcs



l. OTCYTCTBUEM POCTA KyJIbTYPbI

2. CUHXPOHU3ALMEN TOMYJIALINN

3. PABEHCTBOM CKOPOCTH OTMHUPAHHUS U CKOPOCTH POCTa MUKPOOPTraHU3MOB
B MOMYJISIUA

4. BBIJICJICHHEM MPOAYKTOB BTOPUYHOTO METabOIM3Ma

5. MOCTOSIHHOM CKOPOCTBIO YTUIIU3ALMU YHEPreTUUECKOT0 cyOcTpaTa

7.18 IIpoaykramu BTOPUYHOI0 MeTaA001U3MA He SIBJISIIOTCS
(hepMeHTBI

AHTUOWMOTUKHU

NUTMEHTBI

MHKPOOPTaHU3MBI - TPOAYLIEHTHI

a(hIaTOKCUHBI

A e

7.19 BakumHBI — 3TO Npenaparbl, COAepKaLMe

1. aHTUreHbl OTHOTO WJIM HECKOJBKUX BO30YyAUTENCH HHPEKIIMOHHBIX
3a00seBaHU I

2. KOMIUIEKC aHTHOMOTUKOB JJIs1 JIeUeHUs! MH(PEKIIMOHHOM MaTOIOTHH

3. KOMIUIEKC BUTAMUHOB JIJIsl MOJICPKaHUS UIMMYHHUTETa

4. ne3uH(EeKTaHThI LIMPOKOTO CIEKTPa ACHCTBUS

5. UMMYHOTJIOOYIUHBI

7.20 ®depMeHTHI IO CBOEI OMOXMMHUYECKOH MPUPOAE SABJISIOTCSA
JUNONPOTEUaMU

OenkamMu

oenkamu 1 PHK

HYKJICHHOBBIMUA KHUCJIOTaMU

A

UMEIOT Pa3HYI0 OMOXUMHUYECKYIO TPUPOTY

7.21 IIpoOuOTHKM — 3TO I'PyNIA JEKAPCTBEHHBIX MPENaparTos,
AeHCTBYIONIUM HAYAJIOM, KOTOPBIX SIBJISIETCSH

1. BBICOKOOYHUIIEHHbIE BUTAMUHBI
MUKpPOOpPraHU3Mbl - HOpMaibHble cUMOUOHTHI KKT
TOPMOHAJIbHbIE KOMITOHEHTHI
JIPOKKEBBIE MUKPOOPTAHU3MBbI

Nk v

CbI/IBI/IOJIOFI/I‘-IeCKI/I AKTHUBHBIC IICTITUABI

7.22 AcenTru4ecKuii pa3jiiB HHbEKIMOHHbIX 0MOTEXHOJIOTHYeCKHUX
NpenaparoB JA0JIKEeH OCYIIeCTBJIATHLCA B YHCTHIX MOMeIleHUsIX



B 30HE THIIa A
B 30He Tuma B
B 30He THma C
B 30He ThUmna D

A

B OOKCE OMOJIOrHYECKOi 0€30MacCHOCTH

4.23 TIpou3BOACTBEHHBbIC MUTATEIbHBIE CPebl B 0MOTEXHOJIOTHYECKOM
cxeMe MOJIy4YeHHUs JIEKAPCTBEHHBIX NMPENapaToB A0JKHBI ObITh H3r0TOBJICHBI

OCHOBE
1. BOJIBI JIJISl MHBEKITHA
2. BOJIOIIPOBOTHOM BOJIBI
3. JEMUHEPAIN30BAHHON BOJIbI
4. CTEPHJIBHON BOJBI
5. JTUCTUIUTMPOBAHHON BOJIBI

7.24 bakrepuodar no cBoeii 0M0JI0rMIeCKOil NPUPoO/Ie ABJIACTCS
BUPYCOM YEJIOBEKA WJIH KUBOTHOTO

IPOYKTOM MUKPOOHOHN TpaHChOopMaLIUU

F€HETUYECKUM MapKEpPOM MPU CKPUHHUHTOBBIX ITPOLIETypax
BHUPYCOM OaKTepuu

Nk W=

HE ABIIETCA OMOJIOTHYECKUM O0OBEKTOM

7.25 OCHOBHBIM 0€JIKOM IJIa3Mbl KPOBH IOHOPOB B KOJIMYECTBEHHOM
OTHOIIIEHUU SIBJISETCH:

1. aTbOyMUH

2. ¢budpun

3. UMMYHOTJIOOYJINH

4. dakrop VIII

5. O€NKOBbIE KOMIIOHEHTBI OTCYTCTBYIOT

A.1 Bonpocs! aiis onpoca:

Pa3nen Nel BBeaenue, 0CHOBHbIE MOHSATHSA. PoJib OMOTEXHOJI0THH B
COBPEMEHHOM KU3HHU, 3aJaYH

JlaiiTe onpesenenne MOHATAS OMOTEXHOIOTHUS .

VYkaxxurte 3a1a9u OMOTEXHOJIOTHH.

O0603HaYnTE UCTOPUUYECKUIN ACTIEKT Pa3BUTHs OMOTEXHOJIOTHUH.
VYkaxute KI1accuPpuKammuo METOI0B OMOTEXHOJIOTHH.

A e

Ykaxurte NEPCICKTUBLI JOCTUKCHUSA OMOTEXHOJIOTHH B DKOJIOTHH.



6.  YKaxuTe NepCreKTUBBI JOCTUKEHHSI OMOTEXHOJIOTUU B YHEPTETUKE.

7. VYKaxuTe NepCHEeKTUBBI JOCTUKEHUS ONOTEXHOJIOTUU B CENBCKOM
XO35UCTBE.

8.  Ykaxwure NepcrneKTUBbI JOCTUKEHHSI OMOTEXHOJIOTUU B MEIULIUHE.

9. VYKaXuTe MepCreKTUBbI JOCTHKEHUSI OMOTEXHOJIOTUU B
MPOMBIIIJICHHOCTH.

Paznesn Ne2 BuorexHo10ru4eckue nNpouecchbl B NUIEBO

NMPOMBIIJIEHHOCTH

1 buotexHomornueckre npouecchl B MUILEBOW MPOMBIIIIIICHHOCTH

2 YkaxuTe pojb MNUIIEBOM NPOMBIIIJICHHOCTH B JKM3HM OOIIECTBa M
0003HAYbTE

3 cheppl  TpUMEHEHHST ~ OWOTeXHOJOrMU. UTO  HWCHONB3YIOT B
OMOTEXHOJIOTHH JIJISl IOJTy4IeHHs O€ITKOB, aMUHOKHCIIOT, BATAMUHOB. ()EPMEHTOB.

4 Ykaxure, KakuM 00pa3oM OCYIIECTBISIETCS MPOU3BOJCTBO KOPMOBOTO
OeJika.

5 Kakue npeumyiiecTBa UCIOIb30BaHNS MUKPOOPTaHU3MOB B MOJYYCHUHU
OeJIKa BBI 3HAETE.

6 Kax ucnons3yroT apoku u 0aKTepuu B KA4ECTBE UCTOYHUKOB OCNKa U
BHTAMHUHOB, a TaK)K€ aMUHOKHCIIOT.

7 Kaxve ncTouHuKYM yriieBoI0B JUIsl pOCTa IPOKIKEBBIX KJIETOK Bl 3HAETE.

8 VYkaxxute 0COOEHHOCTH MPOU3BOJCTBA B MPOMBIIUICHHBIX MacliTabax
KOPMOBOTI'O O€Jika B pa3jUyYHbIX CTpaHaX.

9 VYkaxuTe, B KaKWX IMHIIEBBIX MPOIYKTaX HMCIOJB3YETCS KOPMOBOM
OeJIOoK.

10 Kak OCYIIECTBIISIETCS HMCIOJIb30BaHUE BOJIOpOCIEH u

MUKPOCKOTIMYECKUX TPUOOB JJIsl IOTYyYEHUS] KOPMOBOTO OeJKa.

Pasznen Ne3 IlpumeHeHne OMOTEXHOJIOTHYECKHMX MPOLECCOB I pelleHus
Npo0dJIeM OKpyKaloLiei cpeabl.

1 [IpuMeHeHre OMOTEXHOIOTMUYECKUX MPOIIECCOB JJIsl PEIICHUsI POOIIeM
OKpY Kalollen cpebl

2 JlaiiTe onpezeneHne NOHATUS - IKOJIOTHYeCcKas OMOTEXHOJIOTHS.

3 VYKaxuTe 33191 HKOJIOTHIECKON OMOTEXHOJIOTHH.

4 Kaxum 06pazom ocymiectBisieTcs OnoTpancopmaiivs KCeHOOMOTHKOB.

5 Kakum 00pa3oM mosryyaroT 3KOJIOTMYECKU YUCTYI0 3Hepruto? Yro

ABJISIETCS] OMOTra30M, KAaKOBbI ITyTH €r0 MOJy4YeHUs?
6 VYkaxxkurte craguu OMOMeTaHOTreHe3a, IPOU3BOJICTBA 3TaHOA.
7 buotexHomorus npeoOpa3oBaHus COTHEUHON IHEPTUH.



8 3HaueHUe IMPOBCACHUA OYNCTKH CTOYHBIX BOI. VYKaXute OCHOBHEBIC
HNCTOYHHKH 3arpsA3HCHUS BO. Ykaxurte BHU/BI 3arpsA3HCHUSA CTOYHBIX BO.

9 O06o3HaubTe METOJbI OYMCTKH CTOYHBIX BOJI. Kak OCYHICCTBJIIACTCA
OnoJjiorunueckasi O4nCTKa CTOYHBIX BOJ.

Paznen Ned Buonerpaganus TOKCHYHBIX COeUHEHUI

1 Pacckaxute 00 OCHOBHOM 3a/1a4ue KOJIOTHUECKON OMOTEXHOJIOTHH.

2 Kaxoit rieHHbII SHEepPTeTUYECKU HOCUTEh 00pa3yeTcst Ipu mepepadboTke
TBEPABIX OTXOHOB?

3 OT yero 3aBUCUT OHMOKATAIMTHUUECKHI MOTEHI[MAT MHUKPOOHOTO CO-
00111eCTBa CBAJIOK OBITOBBIX OTXOJI0B?

4 Kaxue tumsl kaccupuKanui CTOYHBIX BOJI CYIIECTBYIOT?

5 [lepeuncnure Tamnbl OYUCTKU CTOYHBIX BOJ M PACCKAXKHUTE O HUX.

6 Kakue BUIbI MUKPOOPTaHHU3MOB YaCTO BCTPEYAIOTCSA B CTOUHBIX BOJAX?

7 Yro Takoe 6MOPUIBTp U AJI YET0 OH IpeaHa3HaAYeH?

8 Pacckaxute 00 a3poTeHKe.

9 Uro npencraBisiOT cOOOW OKCUTEHKHM U B KaKUX CIy4dasX OHU UC-
MOJIB3YIOTCS?

10 Kakue mnpeumymnecTBa XapakTepHbl s aHA3pOOHBIX MPOIECCOB
OYHMCTKU CTOYHBIX BOJ?

11 Kakwe MeToapl HWCMIOJB3YIOTCS TP OMOOYUCTKE Ta30BO3MYITHBIX
BBIOPOCOB?

12 Tlepeuncnute TUMBI YCTAHOBOK JIJIsi OMOJIOTUYECKOM OUUCTKHU BO3/yXa.

13 Kakne Metoapl He0OX0aAUMO COOIIOIATh JIsI 00ecHeYeHUsI CTa0UIBHOMN
paboThl OMODUIBTPOB?

14 Ilouemy Ouockpyobepbl Oosiee 3G EKTUBHBI 171 OHOJOTHUYECKOM
OYHUCTKHU BO3/yXa, YeM OHO(UIBTPHI?

15 Kakwue 3aga4n CTOST iepes OMOTeOTEXHOJIOTHEN?

16 Pacckaxute 0 OMOBBIIIETaYMBAHUN METAIIIOB.

17 B kakux ciydasx MpUMEHSAETCS TIOBEPXHOCTHOE BbIlIEIaYMBaHUE
METaJI0B?

18 Yto mpoucXoAUT npu 000TaIIEHUH Pyl U KOHLIEHTPATOB MeTalaMu?

19 Kaxkwue nenu ctosT nepen OMOIHEPreTUKON?

20 Pacckaxxute 0 6oMeTaHoreHe3e 1 ero MPUMEHEHHH.

21  Kakoe cwIppe MOXHO TiepepaboTaTh C MCIOJIL30BAaHUEM OHOMETa-
HOT€eHe3a?

22 Ilepeuncnute yCTaHOBKH, UCIOIb3yEMBIE JIJI OMOMETAHOTEHE3A.

23 KakoBa 3)(heKTHUBHOCTH MCIIOJIb30BaHUS OMorasza’?

24  ]JladiTe ompeneneHue KCEHOOMOTMKOB M HA30BUTE MX HamOojee pac-



MPOCTPAHEHHBIX MPEICTABUTEICH.

25  Kakume Mmeroauueckue MOAXOJbl HCIOJB3YIOTCS Ui yIaleHHs Kce-
HOOMOTHKOB U3 OKpYKaroIei cpeipl?

26  Uro Takoe Ouopemenuamuss M B KaKuX CIy4dasx HEOOXOIMMO ee
npuMeHeHue?

[lepeuncnure mpenmymiecTBa OHOpEMETUAIMU, MO CPaBHEHHUIO C APYTUMHU
METOJIaMU OYUCTKH TOYB.

Pa3nesn NeS BroTexHO0J10TUsl POU3BOACTBA MeTA00JNTOB, (pepMEeHTOB

1 buorexHoorust Nnpou3BoOICTBa META00IUTOB, (PEPMEHTOB.

2 VYkaxure kiaccuukanus npoayKToB OMOTEXHOJIOTHYECKUX
pou3BOACTB. JlaiiTe onpeneneHue mpoueccaMm ouotpanchopmanuu.

3 VYKaxuTe OCHOBHBIE MEXaHU3MbI MHTCHCU(DHUKAITMN TTPOIIECCOB
MOJTYYSHUS TIPOYKTOB KJIETOYHOTO METa00IM3Ma.

4 VYKaXuTe OCHOBHBIE CIIOCOOBI TPOU3BOICTBA AMUHOKHUCIIOT.

5 UYrto Takoe MUKPOOMOJIOTUYECKHE METOIbI POU3BOJICTBA AMUHOKUCIIOT.

6 KakoB MexaHu3M XMMUKO-(HEPMEHTATUBHOIO CIIOCO0A MOJIyYSHUS
AMUHOKHUCJIOT.

7 Kakxum 006pa3om ocyiiecTBIseTcs MPONU3BOICTBO BUTAMUHOB;

pubodiaBuHa, MMaHokoOasamMuHa, 6eTa-kapoTHHA, BUTaMuHa D.

8 VYkaxure, KakuM 00pa3oM HUCIIONB3YIOTCS OMOTEXHOIOTHUS JJIsI
MOJTyYeHUS] BTOPUYHBIX METa00JIUTOB.

9 VYkaxuTe criocoObl MOTy4YeHHUs] aHTUOUOTHKOB.

10 VYkaxuTe METO/ABI MOTYyUYCHHS TPOMBIIIJIEHHO BAKHBIX CTEPOUJIOB.
Cdepsl mpuMeHEHHUS CTEPOUIOB.

11 VYkaxwute obnactu npuMeHeHue HEpMEHTOB U X UCTOUHUKHU.

12 Kakum 06pa3om OCyHIECTBISIETCS TEXHOJIOTHUS KyJIbTUBUPOBAHUS
MUKPOOPTaHU3MOB-IIPOAYLIEHTOB (PEPMEHTOB?

13 Kakum 06pa3om OCyHIECTBISICTCS TEXHOJIOTHUS BBIICIICHUS U OYUCTKU
(hepMEHTHBIX IpernapaToB?

14 UYto Takoe MHXKEHEPHAsk SH3UMOJIOTHS U €€ 3aaauu’?

15  Yrto Takoe UMMOOMIN3UPOBAaHHbBIC (DEPMEHTHI?

16  Kakue HOCUTENIN U METOJIbI UMMOOUIN3AIMU (DEPMEHTOB,
MMMOOMIN3aIMs KIETOK BbI 3HaeTe?

17 VYkaxure NpOMBILIIIEHHBIE IPOLIECCHI C UCIIOJIB30BAHNE
UMMOOUITN3NPOBAHHBIX (DEPMEHTOB U KIIETOK.

18  Kakoe MecTo 3aHUMaOT UMMOOUIU3UPOBaHHBIE ()EPMEHTHI B
MeIUIHE?



Pasznen Ne 6 I'eneruka u Texnosiorusi pekoMmoOuHanTHbIX JJTHK

1 KakoBa uctopus pa3BUTHS TEHETUUYECKOU MHKECHEPUU?

2 Urto Takoe 6uorexHoaorus pekoMmonHanTHbeix JJHK?

3 Urto Takoe kKoHCTpyupoBaHue pekomOuHanTHoi JITHK?

4 Kak ocymiecTBisieTcss KIIOHUPOBAHUE U SKCIPECCHSI TEHOB B Pa3IMYHbIX
opraHusmax?

5 Kak wucnonbs3yercss reHeTudyeckas MH)KEHEpUs B KUBOTHOBOJICTBE, UTO
TaKo€ TPAHCT€HHbIE KUBOTHBIE?

6 Kak ocymiecTBisiercss MNojgydyeHHE HWHCYJIMHA Ha OCHOBE METO/OB
reHEeTUYEeCKON HHKeHEepUun?

7 Uto Takoe TeHHasi UHKECHEPUST PACTCHUIN?

8 VYkaxxuTe crocoObl MOJIy4eHUE TPAHCTECHHBIX PACTCHUIA.

9 Kakum o6pazom mpoucxoaut moBbiieHUE 3(H()EKTUBHOCTH MPOIECCOB

dboTOoCHHTE3a, YCTOWYMBOCTH pACTCHHA K (uTOmaroreHaMm, K TrepOunmgaMm, K
HACEKOMBIM, K a0MOTUYECKUM CTPECCaM.

10  Yto Takoe KJI€TOYHAS UHKEHEPUS PACTECHUN?

11 KakoBbl MeTO/BI U YCIIOBUS KYJIbTUBUPOBAHMS U30JIMPOBAHHBIX TKaHEH
U KJIETOK pacTeHU?

12 Ha3zBatb 0011y10 XapaKTEePUCTUKY KAJLUTyCHBIX KJIETOK.

13 Kak MOXHO HCIONB30BaTh METOJ KYJbTYpbl U30JIMPOBAHHBIX KJIETOK U
TKaHell B OMOTEXHOJIOTUSX ?

14  UYto Takoe OMOTEXHOJIOTHH B CEIbCKOM XO3SMCTBE?

15 KakoBbl MeTOAbl, NPUHLIMIOBI M MEPCHEKTUBBI  HCIOJIb30BAHUS
KJIOHUPOBAHMUS?

16  Kewm u xoraa ObLIHM OTKPBITHI HYKJICMHOBBIE KUCIIOTHI?

17  Kro Bepsble nmpeasioxus ByHuTUeBYyto cTpykTypy JAHK 1 B kakom
roJly 3TO IpOU30LLI0?

18  HaszoBuTe naTy OCHOBaHHS T€HETHYECKOW NHKEHEPHUH.

19  PacckaxuTe 0 CTPOEHHH HYKJIEMHOBBIX KHCIIOT.

20 B yem 3HaueHUE NMPUHIMIIA KOMIUIEMEHTAPHOCTH JJ1s1 MoJiekybl JIHK?

21  Yro Takoe TpaHC r€HO3 U TPAHC T'€HHBIE OPTAHU3MBI?

22 Yro Takoe pekomOuHanTHas JJIHK? ee 3nauenue?

23 Ilepeuuncnute 3Tansl co3aanus pekomounanton JJHK.

24 Kakue QepMeHThI y4acTBYIOT B co31anuu pekomOunanton JJHK?

25  Yro takoe mia3mMuaHblil Bektop? Kakumu cBoiicTBaMu OH 001aaet?

26  HazoBuTe 0COOEHHOCTH Pa3HbIX TUIIOB BEKTOPHBIX CHCTEM.

27  IlepeuucnuTe 3Tamnbl CO3AaHUS TPAHCTEHHBIX PACTEHUH.

28  Kakue TeXHOJOTHH MPSIMOTO MEPEeHOCa T'€HOB B KJIETKUA UCHOJIb3YHOTCS
JUTSI TIOJTyY€HUS TPAHCTEHHBIX MUKPOOPTaHU3MOB, )KUBOTHBIX, pPACTEHUN?



29  Ilepeuucnure OCOOEHHOCTH CTPOEHHUS T€HOMOB MPOKAPHOTUYECKOU U
AYKapUOTUYECKOU KIIETOK.

30 B yeM cocTOMT CyIIHOCTh TE€XHOJIOTMU cuHTe3a KJIHK?

31  Kakoso 3nHauenue k/IHK B kJIoHMpOBaHUM T€HOB?

32 Yto Takoe reHOMHbIE OMOJIMOTEKH U B YEM 3aKJIFOYAETCS UX OTIUYUE OT
oubmmorek xJJHK?

33  Ilepeuncnure 0COOEHHOCTU TEXHOJOTHUH aMIUTM(PHUKAIIMN HYKJICHHOBBIX
KHCJIOT.

34 B uewm cocrout ominune amiudukanuu JJHK ot ee kimonupoBanus?

35  Uro Takoe cekBenupoBanue JJHK?

36 B uewm cocrout 3HaueHue rudopuanzannonusix JJHK- u PHK-30k10B?

37  PacckaxuTe O BO3MOYHOCTSX MCIOJB30BAHMUS TPAHCTEHHBIX Opra-
HU3MOB.

38  Uro Takoe miaa3Mubl?

39  PacckaxuTe O Pa3HOBUJIHOCTSX IUIa3MUJ U BBIIOJHSAEMBIX HMHU
(YHKIUSX.

40 MoxHO IM CYUTaThb CHHOHUMAaMH (QOPMYJIHUPOBKH «TPAHCPOPMHU-
POBaHHOE PACTEHUE» U «TPAHCTEHHOE PacTeHUe»?

41  Yto Takoe CEeNEKTHUBHBIE U MapKEPHBIE I'eHbI? PacCKaxuTe 0 HUX.

42  Jlng KakuxX LEJedl HCMNOJb3YIOT TE€Hbl CEJEKTUBHBIX MapKepoOB IpuU
MPOBEJCHUH arpoOaKkTepUaIbHON TpaHCHOpMALK KIIETOK?

43 Ot xakux (akTopoB 3aBUCUT 3(P(HEKTUBHOCTH arpoOaKkTepHaTIbHOM

Tpancopmaruu?
44  llepeuucnuTe JOCTHXKEHHUA B OOJACTH TEHETHUYECKOW WHXKEHEpUU
pacTEeHUM.

45  Ilepeuncnaure JOOCTHXKEHUS B OOJACTM TI'E€HETHMYECKOH HWH)KEHEPHUU
KUBOTHBIX.

46  Yto Takoe reHOAMarHOCTUKA U TeHOTepanus?

47 YeM OTIMYAIOTCS TEHETHUYECKas Tepamus ex Vivo OT T€HETHYECKOU
Tepanuu in vitro?

Paznen Ne 7 OcHOBBI reHeTHYeCKOM HHKeHepuu. ['eHeTHYeCcKHe OCHOBBI
COBEPIIEHCTBOBAHUSA 0M000BHEKTOB

1. Kakue Hayku BHecau OOJIBIION BKIIAJ] B pa3BUTHE OMOTEXHOJIOTUU?
2. [lepeuncnnte OCHOBHBIE 3TAIbl PA3BUTHSL OMOTEXHOJIOTHH.
3. Kakue npoyKThl MOIy4a0T METOAaMU OMOTEXHOJIOTHH U B KAKUX

OTpacisiX HAPOJHOTO XO35KMCTBA OHU HAXOAAT MIPUMEHECHUE?
4. JlaiiTe onpeAeeHne TEPMUHA «TEXHOJIOTHS» U TIEPEUNCIIUTE BUIbI
TEXHOJIOTUMH.



5. Yem oTIMYAOTCS PU3NYECKUE U XUMUUECKHE TEXHOJIOTHH?

6. Urto Takoe OMOTEXHOJIOTHS U KAKOBBI €€ 11eJ1n?

7. [lepeunciute MPUOPUTETHBIE TSI HAPOJIHOTO XO35MCTBA HANIPABICHUS
OMOTEXHOJIOTHH.

8. Kaxue nmepBoouepennpie 3a1a4u CTOAT Mepea OMOTEXHOIOTaMu ?

9. [Tpon3BOACTBO KaKMX MPOTYKTOB OMOTEXHOJIOTHH OCYIIECTBISIETCS C

MCIOJIb30BaHNEM MUKPOOHOJIOTHYECKOTO CUHTE3a?

10.  HaszoBute MeTOABI, HCIIOIB3YEMBIE IS TOJIYYEHHS TEHETUYECKH
MOJIU(ULIUPOBAHHBIX OPTraHU3MOB.

11.  PacckaxxuTe O TEXHOJIOTUAX HU3KOI'O YPOBHS.

12.  Yro Takoe MHTEHCHUBHBIE TexHOJIOTHK? [IpuBennuTe Mpumepsl.

13.  Pacckaxute 0 MpOPBIBHBIX TEXHOJIOTUAX U UX IPEUMYIIECTBAX, 10
CPaBHEHMIO C IPYTMMU BUJAMH TEXHOJOTHM.

14.  Yto BBI 3HaETE O OMOTEXHOJIOTHSIX BHICOKOTO YPOBHSI?

15.  PacckaxuTte 0 KIETOYHOM MHKEHEPHUH PACTEHUH U €€ LETX.

16.  Urto 03HAyaeT TEPMUH in Vitro?

17.  IlepeunciauTe OCHOBHBIE 3Tallbl Pa3BUTUS OMOTEXHOJIOTHH.

18.  Yro 03HAYaeT TEPMUH «TOTUIIOTEHTHOCTDH KJIETOK»?

19. Kaxos Bknaa X. ®éxtunra, K. Pexunrepa u I'. Xabepnanara B pa3Butue
ouoTexHonorun?

20. Kaxkwue yuensie pazpaboTaau METOIbI KyJIbTHBUPOBAHUS KIETOK
pacTeHUl B yCIOBUSAX in Vitro?

21. B kakoM rogy u keM ObLJIM OTKPBITHI HIUTOKMHUHBI? KakoBa npupoaa
STHUX BEIIECTB?

22. K70 ABIISIETCSI OCHOBOIIOJIOXKHUKOM METO/1a KJIOHAIBHOTO MUKPO-
Pa3MHOXEHUS PaCTCHUM?

23.  llepeuncnaure OCHOBHBIE HAIIPABIICHHS UCIIOIb30BAHUS KYJIBTY]D
M30JIMPOBAHHBIX KJIETOK U TKaHEH pacTeHUI B OMOTEXHOJIOTHH.

24.  Yto ABnAeTCAs OCHOBHOM (POPMOH CYIIIECTBOBAHUS KU3HU?

25.  Pacckaxure O IVIaBHBIX OTJIMYUAX IPOKAPUOTUYECKUX U DyKapU-
OTUYECKUX KIIETOK.

26.  Kakwe cymecTByIOT rHIIOTE3bl O BOSHUKHOBEHMH dYKapUOTHYECKOU
KJIETKU?

27.  Kakoit mponecc onpenensier popMupoBaHUe KaITyCHON TKaHH
pacTeHui?

28.  Kaky1o poJib BBINOJHSAOT ayKCUHBI U IUTOKWHUHBI IIPU KaJLTyCO-
resese?

29.  YTO0 npoMCXOIUT ¢ KJIIETKAMU U TKaHAMH PACTCHUH B IIPOLECCE UX

neauddepeHanum?



30. JlaiTe onpeneneHne KaJulyCHOM TKaHU.

31. Kakue cymecTBYIOT TUIIbI KaJUTyCHBIX TKaHEMN?

32. Ilepeuncnure ocHOBHBIE ()a3bl POCTA KIETOK U PACCKAKUTE O KaXKIAOU U3
HUX.

33. Kakue ¢usnonornyeckue OCOOCHHOCTH, CBOWCTBEHHBIE KIIETKAM
pacTeHuUsi, COXPAHSAIOTCS B YCIOBUSIX in Vitro?

34. Pacckaxute 0 (HU3HOJOTHUYECKOH ACHHXPOHHOCTHU KIJIETOYHBIX KYJIBTYP
pacTeHUu.

35.  KakoBbI MPUYMHBI TEHETUYECKON T€TEPOTEHHOCTH KYJIBTYpP B CUCTEME in
vitro?

36. YTo Takoe TOpPMOHHE3aBUCUMOCTb KJIETOUHBIX KYJIbTYp PACTEHUI?

37.  JlaiiTe onpeneneHne CyCleH3NOHHBIM KyJIbTYpaM KIJIETOK.

38. Kakue ocHOBHbIE YyCIOBUA TpeOyrOTCS sl KyJbTUBUPOBAHHS KIle-
TOYHBIX CYCIIEH3UI?

39. llepeuncnure CTENEHM arperupoOBaHHOCTU KIIETOK, BCTPEYAIOIIMECS B
CYCIIEH3MOHHBIX KYJIbTYpaX, U PACCKAKUTE 00 UX OCOOEHHOCTSIX.

40. UYro Takoe wu30AMpOBaHHbIE mpoTomiacTtel? KeM wu korma ObLl
IPEJIOKEH dTOT TEPMUH?

41. KrTO0 BHepBble BBIACIWI H30JUPOBAHHBIA IPOTOIVIACT M M3 KaKOIo
oObekTa?

42.  Yro ycranoBui J. KokkuHr?

43. PacckaxuTe 0 MEXaHUYECKOM M (PEpMEHTATMBHOM METOJIaX BBIJCICHUS
M30JIMPOBAHHBIX MPOTOIIACTOB U CPABHUTE OCOOEHHOCTU 3TUX METOJIOB.

44. Kakue ycnoBusi HEOOXOIUMBI JJi KYJIbTUBUPOBAHUS H30JUPOBAHHBIX
MPOTOIJIACTOB?

45.  Yro Takoe MopdoreHes B yCIOBUSX in Vitro?

46.  Pacckaxute 0 BTOpU4HOM nU(PepeHInpoBKe KATyCHON KIETKH.

47.  Yrto Takoe KJIETKU-UHULHAIN?

48.  OOBACHUTE POJIb TUCTOTCHE3a B KIETOYHBIX KYJIbTYpaX pacTeHUH.

49. Kakue tunsl MopdoreHesa XapakTepHbl i KyJIbTyp in Vitro?
Pacckaxure 0 HUX.

50. Kaxkue ycioBust HEOOXOIUMBI JIJIsl IEPEX0/1a KJIETOK K MopdoreHesy?

51. Ilepeuncnure craguu (QOpMUPOBAHUS COMATUYECKUX SMOPHOUIOB W3
KaJUTyCHOM KJIETKH.

52.  JlaiiTe onpeneneHne TEpMUHA «KJIOHAIBHOE MUKPOPA3MHOKEHHUEY.

53. Kakme mnpeumymiecTBa XapakTEepHbl JUIi METOAA  KIJIOHAJIBHOIO
MUKPOPa3MHOKEHUSA, M0 CPABHEHHUIO C TPAJAUIIMOHHBIMU METOAAMHU Pa3MHOKECHHS
pacTeHuii?

54. Krto m xorjga BnepBbie Hayaa pabOThI MO KJIOHAIBHOMY Pa3MHOMKEHUIO



pacTeHui? Ha KaKoM 00beKTe?

55.  OxapakTepu3yHTe OCHOBHBIE JTalbl KJIOHAJIBHOTO MHUKPOPAa3MHOKEHHUS
pacTEHUM.

56. Kakune BO3MOXXHOCTH J1aeT METOJ TEPMOTEPAIIMH U HA YEM OH OCHOBAH?

57. Uro Takoe xemoTepanus U JJI YEro OHA UCIIOJIb3YyeTCs?

58.  Pacckaxure 0 METOAAX in Vitro, KOTOPHIE UCIIOIB3YIOTCS ISl CENEKIINU
pacTeHUN.

59. Urto Takoe aMOpUOKYIHTYpa U JIS YETO OHA UCTIOTIB3YETCS?

60. Ha3zoBute criocoObl MOy4eHUs FalIONI0B B YCIOBUSX i Vitro.

61. Kakue npuembl HEOOXOJUMO UCIOJIb30BATh IPU ITPOBEIEHUH KIETOYHON
CeJIEKIUU?

62. Kakue ycrnoBust HEOOXOIUMBI JJIs MOJTyYEHUs CTAOUIBHO YCTOMYUBBIX
JIMHUM KJIETOYHBIX KyJbTyp? B ueMm npenmyiecTa KI€TOYHOM CEIEKINU B
YCIIOBHSIX i1 Vitro, IO CPABHEHHIO C OOBIYHBIMU METOJIAMH CEIICKITHH

baoxk B

b.1 IlpuMepHbIe BApUAHTHI 3aITaHU HA BBINOJHEHUE JTA00PATOPHBIX
pabor:

Jlabopatopnas padora Ne 1 IlosyyeHue HAKONHUTEJIBbHBIX KYJIBTYP

CCHHOM U KapTO(PeJbHOU MAT0YEK

HakonuTenbHbIMU Ha3bIBAIOT KYJIBTYPHI, B KOTOPBIX MpeodIaaaeT o/lHa TPYIIa
WIN JTa)Ke OMH BUJA MHUKpoopraHusMma. Jlis moyryuyeHus HaKOMUTEIbHON KyJIbTYphl
CO3/1al0T 3JIEKTHUBHBIE YCIOBUS, OOECHEUMBAIOIINE IPEUMYIIECTBEHHOE Ppa3BUTHE
JMIIG JTaHHOW TPYNIBl WIM JaHHOTO BUAAa MUKPOOPIaHM3MOB M HEOJIAromnpusiTHHIC
IJIS1 Pa3BUTHUS COMTyTCTBYIOMUX (hOPM MUKPOOOB.

Leap paboThl: NOMYyYUTh HAKOMHUTENIbHBIE KyJIbTYphl ceHHOU (Bacillus
subtilis) u kapTodensHoi (Bacillus subtilis var mesentericus) najiouex.

OOopynoBanne u Martepuajbl: uyamku [letpu, KOHUYECKHE KOJIOBI,
HOKHUIIBI, M€, BaTa, GUIBTPOBaJIbHAS OyMara, 3JIeKTPOILIUTKA.

O0beKT uccjIeI0OBAHUSA: CECHO, KITYOHU KapTodes.



Xoxa padoThI.

[Tomyuenue KynbTypbl cennol nmanouku (Bacillus subtilis)

CeHO M3 pa3HOTpaBbsi MEJIKO HApEe3aloT W MOMENIAT B K00y oobemom 500
MJI, 3allOJTHSS €€ Ha 4eTBepTh 00bema, mobasmsitor 100-150 M Bombl UM MIEIOTKY
mena. Cmech kumAatIT 15- 20 MuH, 1oka cpeia He TpuoOpeTeT BET HACTOS KPEMKOTo
yasi. CeHHON OTBap pa3iuBaIOT B MOJATOTOBJIEHHbIE KOHUYECKUE KOJObI cioeM 1-1,5
CM, 3aKpBIBAIOT BAaTHBIMHA NTPOOKAMH U MTOMENIAIOT B TEPMOCTAT MPH Temmueparype 25
°C wiu BOJIM3U pajriaTopa LHEeHTPaIbHOTO OTOIJICHUS.

Yepes /1BOE CYTOK Ha MOBEPXHOCTU Cpebl pa3BUBaeTCs OeroBaras IUICHKA
Bacillus subtilis, koTopas nmpu cTapeHWH Ha TPETbU-YETBEPTHIE CYTKH CTAHOBHUTCS
CEpOBATO-3€JIEHOBATOM.

Jlpyrue MHUKPOOPTaHW3MBI TIPU 3TOM BBIPACTAIOT PEIKO M B HEOOIBIIHMX
KOJIMYECTBaX.

[Tonyuenune KyapTyphl KaprodenbHoi mnanouku (Bacillus subtilis var
mesentericus)

[IpombIThie KIyOHU KapTodelns, HE Ouullas, Hape3alT KPY>KOUKAMHU.
IToBepXHOCTh WX HATUPAIOT MEJIOM JJI HEWTpadu3aluud Cpelbl U MOMEMIAIOT B
gamku [letpy Ha ABOMHON cioi (QuIBTPOBaIbLHON Oymarv, CMOYEHHOW BOJIOH.
Yamku craBaT B TepMocTtar ¢ Temneparypoit 27-30 °C Ha Tpoe-dyeTBepo cyTtok. Ha
MOBEPXHOCTH JIOMTHKOB KapTodens o0pasyeTcs IUIOTHas MOPIIMHUCTAS TUICHKA
KyJIbTYphl KapToenbHOM mnanouku. OKpacka IUIGHKM MOXET ObITh pa3HOM:
OeyoBaTo-cepoii,  pO30BaTOM, IKENTO-Oypol, YEpHOW, HYTO  3aBUCUT  OT
Pa3HOBUHOCTEN KYJIbTYPbI, MOTYUYUBIINX MPEUMYIIIECTBEHHOE PAa3BUTHE.

3aganme. OTMETUTh MHTEHCUBHOCTh PAa3BUTUSI KYJIbTYp MHKPOOPTAaHU3MOB,

IMPOCMOTPCTDb UX IMOJ MUKPOCKOIIOM U 3apUCOBATh.

JlaGopaTopHasi padora Ne 2 AHTATOHU3M MUKPOOPTraHU3MOB

Ha Mukpoopranusmbl BO3JIEUCTBYIOT HE TOJBKO aOMOTHYECKHE (PaKTOpPbI



BHEIIHEHN CPEbl, HO U IPYyTHEe MUKPOOPTaHU3MBI, )KUBYILME B OTHOU U TOU JK€ Cpelie.
B3aumooTHOImIEHUsT MEXIy HUMHU MOTYT OBITh pa3HBIMU: METaOWO03, Mapa3uTHU3M,
CUMOMO3, aHTaroHU3M. B ciyyae aHTaroHUCTMYECKUX OTHOLIEHUH MUKPOOPraHU3MbI
BBIJICIISIIOT B OKPY>KAIOIIYI0 CPEy MPOIYKThl OOMEHA BEIIECTB, KOTOPhIE MOTYT JINOO

yTHETaTh POCT JPYTrUX MUKPOOPTaHU3MOB, JINOO YOUBATH UX.

Henb pabdoTbl: KCCIENOBAaTh AHTArOHUCTUYECKWE OTHOLIEHUS MEXKIY
Pa3IMYHBIMU IPYNIIAMA MUKPOOPTaHU3MOB.

OOopynoBanue U Matepuajbl: yamku [leTpu ¢ MICO-IIENTOHHBIM arapom,
MUKpPOOHOJIOTMYECKUE TIETIIN, CITUPTOBKA.

OO0beKT uccaeOBAHMA: YMCTHIE KYJIbTYpbl MHKpoopraHuzMoB — Bacillus

subtilis, Sarcina lutea, Bacillus cereus.

Xoa paéoThI.

Ha mnoBepXHOCTh 3acCTBIBIIErO MSCO-TIENTOHHOTO arapa, HaxXOsIIEerocs B
yamke [leTpu, MUKpOOHMOIOTUYECKON TIETIIEH HAHOCST IMHUPOKYIO TIOJOCKY KYJIbTYPBI
Bac. subtilis, mepnenaukynspHo K Hed mNapaieIbHBIMU IITPUXAaMU BBICEBAIOT
KynbTypbl Bac. cereus m Sarcina lutea. Yamku mnomemaroT B TEPMOCTaT TpU
temnepatype 25-28 °C. Uepes Hegento HaOMIOAAI0T pe3ybTaThl onbiTa. Bac. subtilis
ABJIIETCS AHTArOHUCTOM IO OTHOLIEHUIO K JBYM JAPYTUM MHKPOOpPraHU3Mam,
MOTOMY B HEMOCPEACTBEHHON OJM30CTH OT KyJIbTypbl HEe OymeT pocta o0emx
OakTepuii, Ha HEKOTOPOM YIaJCHWH HaOomaeTcss ciadblii pPOCT W JIMIIb Ha

3HAYUTEIBHOM PACCTOSHUU POCT KYJIBTYP OKAXKETCSA HOPMaJIbHBIM.

3ananme. Pe3ynprarel OompITOB 3aHEeCTH B Tabiwmily W 3apucoBarh. CrenaTh
BBIBOJIBI O B3aMMOOTHOLICHMAX PA3JIUYHBIX MHUKPOOPraHU3MOB, HAXOISIIUXCS B

OZIHOU W TOM K€ Cpelie.



JlaGopaTopuass padora Ne 3. OmnpeneneHue YyBCTBUTEJIbHOCTH

MMKPOOPraHU3MOB K AaHTHOMOTHKAM U GUTOHLHIAM

[IIupokoe MCHOIB30BaHNE AHTHOMOTUKOB B PAIMOHE )KMBOTHBIX, a TAKXKE IS
NpoUIAKTHKA W JIedeHHs] OOJe3HEeH TMPHUBENO K TMOSBICHUIO PE3UCTCHTHBIX
(ycToituuBbiX) (GopM MHUKPOOPraHU3MOB. [l TOro 4YTOOBI OMPEACNIUTh HATUYHE
YyBCTBUTEIHHOCTH OAKTEPHIA, HCTIOTB3YIOT METO]] OyMa)KHBIX JUCKOB, TPOITUTAHHBIX
aHTUOMOTHKAMU.

[IpeamouTuTenpbHee  WCTHOIB30BaTh  AHTHOMOTUKH  TETPAIUKIMHOBOTO
KOMIUJIEKCa, IUPOKO MPUMEHSEMbIE TTPU BBITIAUBAHUY TEISIT, KOPMIICHUH B3POCIBIX
KUBOTHBIX.

Meron ocHoBan Ha nuddy3un aHTHOMOTHUKA W3 TPOMUTAHHOTO WM JUCKA
buIbTpOBANBHOM OyMarm B IUIOTHYIO TUTatenpHyr cpeny. Copepxanue

OOJILIIMHCTBA AaHTUOMOTHUKOB B JHCKax KoJieoiercs ot 1 1o 50 MKr.

IHeas pabGoThl: oOmpeneiauTh YyBCTBUTEIBHOCTh MHMKPOOPTaHM3MOB K
Pa3IMYHBIM AaHTUOMOTHKAM.

OOopynoBanue U mMaTtepuaabl: Jamky [leTpu ¢ MsCO- MENTOHHBIM arapom;
MHUKPOOUOJIOTUYECKHE MEeTNIN; AUCKH M3 (UIBTPOBAIBHOM OyMaru, MpoNUTaHHbIC
pPa3IMYHBIMU ~ PAaCTBOpPAMU AHTUOMOTHKOB, CTEKJISIHHBIM IIMATelb, MUICTKH,
CIUPTOBKA.

OO0beKT HCCIeAOBAHMSA: YHUCTHIE KYyJIbTYPhl MHUKPOOPIaHU3MOB (MOYHO
MCIIOJIb30BaTh KYJIbTYPHI U3 npeabiaymieit padbotel — Bacillus subtilis, Sarcina lutea,

Bacillus cereus).

Xoa paéoThl.

B crepunbHbIe, mpeaBapuTeIbHO MPOCYIIEHHBIEC Yallku [leTpu pa3nuBaroT 1Mo
10 M MsAco-nienToHHOrO arapa. Ha MOBEpXHOCTh CpeAbl BBICEBAIOT CYCIICH3UIO
CYTOYHOM KYJIBTYpPhl MUKpOOpraHu3MoB. ITunerkoit 6epyt 0,02 mi 3ToM CycrnieH3UH

(01Ha Kamisl) ¥ CTEPUIIBHBIM ILITATEJIEM PACTUPAIOT I0CYyXa HA MUTATEIBHON CPEIE B



yaike [leTpu y muiameHu ropesiku.

3areM CTEpWIbHBIM THHIETOM PAaCKIaAbIBAIOT JTUCKUA (PUIBTpOBAIBHOU
Oymaru nuaMeTpoM § MM, IPEIBAPUTENBHO PONUTAHHBIE PA3HBIMA AaHTUOMOTUKAMHU
(He meHee derblpex-mATH JuckoB). Yamku Iletpu BeinepxuBaror 30 MUH OpH
KOMHAaTHOM Temmepatype ains aud@ys3um npenapatoB B Cpedy. 3aTeM YalllKu
nomematot B repmoctat npu 37 °C Ha 18-24 u.

[Ipn ouLeHKE pe3yJbTaTOB ONBITA HM3MEPSIOT JUAMETp 3aJEpKKU pocTa
MHUKPOOPTraHU3MOB BOKpPYT JMCKOB C aHTHUOMOTHKAMM, BKJIIOYAs IUAMETp CaMHX
IUCKOB. OTCyTCTBHE 30HBI 3aJEPKKM pOCTA MHUKPOOPraHM3Ma O3HAYaeT, YTo
UCIIBITYEMBIM IITAMM YCTOMYMB K JAHHOMY Hpenapary. 30Hbl guameTpoM 10 10 MM
yKa3bIBalOT Ha MaJIyl0 YyBCTBUTEIBHOCTb, 30HBI AuameTpoMm Oosiee 10 MM — Ha
YyBCTBUTEIBHOCTh MUKPOOPIaHU3Ma.

3aganue. PesynpraThl ombiTa 3amnucarb B TaOmuiy. CraenaTb BBIBOJBI O

YYBCTBUTCIIbHOCTH PA3JIMYHBIX MUKPOOPIraHU3MOB K AHTUOMOTHKAM.

OUTOHIIUABI SBISIOTCS BEIIECTBAMH, CO37[aBAEMBIMUA PACTCHHUSMH B MPOIIECCE
oOMeHa BemiecTB. XapaKTEPHOE CBOWCTBO ATUX BEIIECTB — TYOUTEIIBHOE JEHCTBHE HA
MUKPOOpPTaHu3Mbl (0akTepuu U IUIecHeBble TpuObl). HMHoOrma wux jJedcTBHE
OTPAaHUYUBACTCS TOJBKO 3aJep)KKoi pocta. B kadecTBe (DUTOHIHMIOB MOXKHO HC-

II0JIB30BaTh YC€CHOK, pquaTbIﬁ JYK, XpCH, pCIAbKY, JINMOH H [Ip.

Lleab padoThI: BBHISICHUTH UYBCTBUTEIBHOCTH MUKPOOPTaHU3MOB K JIEHCTBUIO
pa3IMYHbIX (PUTOHIIUIOB.

OOopynoBanue u mMartepuajbl: yamku lleTpu ¢ MsCO-NIENTOHHBIM arapom
(MITA), MuUKpoOHOIOTHYECKHE TIETIIN, YECHOK, PEMYAThIN YK, XPEH, peabKka, JTUMOH,
CTEKJISIHHBIH 1IMaTeNb, MTUIETKH, CIUPTOBKA.

OO0beKT HCCIeAOBAHMSA: YHUCTHIE KYJIbTYPhl MHUKPOOPIaHU3MOB (MOYHO
MCIIOJIb30BaTh KYJIbTYPHI U3 npeabiaymieit padotel — Bacillus subtilis, Sarcina lutea,

Bacillus cereus).



Xoxa padoThI.

B crepunbHblie, npeaBapuTeIbHO NPOCYHIEHHbIE Yaliku [leTpu paznuBaroT 1o
10-15 mn MITA. Ha noBepXHOCTb Cpe/ibl BBICEBAIOT CYCIIEH3UIO CYTOYHOM KYJIBTYPhI
Mukpoopranu3moB. [Tunetkoit O6epyt 0,02 mi 3TOM cycrneH3uM (OAHA Karuisi) U CTe-
PUWIBHBIM LINATEJIEM PACTUPAIOT JI0CyXa Ha MHUTATENbHOM cpene B yamke [letpu y
IUIAMEHU TOPEIIKH.

3aTeM, U3Mellbuasi paCTUTEIbHBIA MaTEpUal Ha MIMHKOBKE UM TEPKE, TOTOBST
KalllMIly M3 pacTEeHUM, coaepKammx (UTOHIMABI (YECHOK, pemyaThiil JIyK, XpeH,
penpka, numoH). Kamuiy nomemator Ha arap B vamku Iletpu. Jlenars 310 Hamo
OBICTPO, TaK Kak OaKTEPHUIMIHOE JEWCTBHE 3aBUCUT OT OBICTPOTHI U CTEIICHH
u3MelnbueHus Marepuana. OJHy YalllKy OCTABJISIIOT ISl KOHTPOJIS, T. €. POU3BOJST
MOCEB, HO HE BHOCAT (DUTOHIIHIBI.

[Tocne Toro kak Npou3BeAeH NOCEB U BHECEHBI (PUTOHLINIBI, Bce yaliku [letpu
NOMELIAIOT B TEPMOCTAT U OCTABJSIIOT CTOATH TaM B TedueHue 36-48 4 mpu
temneparype 25 °C. Ilo wucTeyeHMHM yKa3aHHOTO CpOKa HX BBIHUMAKOT U
IPOCMATPUBAIOT, OTMEYasi pPa3IUYHOE pa3BUTHE OAKTEPUM B KOHTPOJE U TMOA
BO3JICHCTBHEM Pa3HBIX (DUTOHITUIOB.

3ananme. Pesynbrarsl ombiTa 3amucarh B TaOJMUIy U 3apucoBath. CrenaTh

BbIBOJbI O HYBCTBUTCJIbHOCTH PA3JIMYHBIX MUKPOOPTaHU3MOB K (I)I/ITOHI_II/II[aM.

B.2 TunoBble 3agaun:

1. Kakoii 06beM pacTBopa THAPOKCHIA HATpHUsi ¢ MaccoBoit gosied NaOH 15
% ¥ IIOTHOCTBIO 1,16 r/cM’ moTpeGyercs s peakUud ¢ PacTBOPOM IIMIIMHA
Maccoi 10 r ¢ MaccoBOM J0JIe aMUHOKHUCIIOTEI 6 %?

2. Kaxkas macca pactBopa coiisiHOM KucioTel ¢ MaccoBor monedr HCl 5%
noTpeOyeTcs i Peakiid ¢ pacTBOPOM ajlaHWHAa Maccod 20 T ¢ MaccoBOM Jojei
AMHHOKHCIIOTHI 5 %7

3. Hamummre cTpykTypHBIE (OPMYJBI CIEAYIONUX OJHMTONENTHAOB: a)
ATAHWITIIMIKH; O) TIUIUIaTIaHWUICHIIMH, B) Jediananmuiniug; 1) Tpn-Ban-1'mu-

JIuz; 1) AAGS.



4. CKONBKO TPHUNENTUIAOB MOXKET OBITh OOpPa30BaHO AMHHOKHCIOTAMU
[JIMIIUHOM U aJJaHUHOM? 3aIUIlIUTE HX.

5. AMUHOKHCIIOTY JU3UH B POMBIIIIEHHOCTH MOJIy4aroT
MUKPOOMOJIOTHYECKIM MeTOoZoM. Kakyro Maccy JM3WHa MOJXHO BBIJCIHTHh U3
KyJIbTYpaJIbHON XKHAKOCTH 06beMOM 3 M H mioTHocThio 1,05 r/cM’, rae mMaccoBast
10J1s1 TM3uHa cocTaBisieT 12 %, a mpou3BOACTBEHHBIC TOTEPU — 15 %7

6. HWuTepdepoHbl MOJABISIOT Pa3BUTHE BHUPYCOB B opraHu3me. VX MOXKHO
BBIICJIUTh U3 JICUKOIIMTOB YEJIOBEKA, OJHAKO BBIXOJl MHTEP(PEpOHA COCTABIISET BCETO
1 mkr u3 1 g’ kpoBu. [l IIONydeHHs! 3HAYUTENIBHBIX KOIMYECTB HHTEPdEPOHA ero
reHbl ObUTH KJIOHMPOBAaHBI B OaKTEpHAIBHBIX KJeTKax. KIIOHUpPOBAaHHBIC TEHBI
HKCIIPECCUPOBAIUCH C O00pa3zoBaHuEM (YHKIIMOHAJIBLHO AKTUBHBIX OEIKOB —
UHTEP(PEPOHOB.

a) TIpoBeleHHbI aHANN3 TOKa3al, uto B 1 cM’ KymbTyphl comepxutcs 10°
OakTepHalbHBIX KJIETOK, a B Kaxkaou kietke Haxoautcs 0,1 r Oenka, 5 % kotoporo
coctaBisieT uaTepdepod. [loacunraiite ckoibko MHTEPHEPOHA MOKHO MOTYUUTH U3
100 1M’ KYIBTYpEL

0) Paccuutaiite, CKOIBKO MOJEKYd HHTeppepoHa BbIpabaThiBaeT 1
OakTepualibHas KJIeTKa, €Clu MoJjsipHas macca uHTepdepona cocrasiser 30 000
I/MOJIb.

B) Bo ckonbko pa3 comeprkanue uHTephepoHa B KyJIbType KJIETOK BBIIIE, YEM B
KpoBu?

7. B coctaBe Momnekynbl puOOHYKJI€a3bl coaep)uTcs 10 OCTaTKOB JHM3WHA,
MOJIbHAsI J10Js1 KOTOpOro B Mouiekysie paBHa 8,06 %. OueHUTE OTHOCUTEIbHYIO
MOJIEKYJISIPHYIO Maccy epMeHTa.

8. MaccoBass nosst kenme3a B cocrtaBe TremorioomHa paBHa 0,347 %.
PaccuuTaiiTe OTHOCUTENIbHYIO MOJIEKYJSIPHYIO Maccy reMorjioOMHa, €Clid U3BECTHO,
YTO OH COCTOUT U3 4 IPOTOMEPOB, U B COCTABE KAXKIOr0 MPOTOMEPA COAEPKUTCS IO

OJTHOMY aTOMY JKeJie3a.



9. B pesyabpTare ruaposiMza TeKCalenTHIa MOJydeH Ha0op CleIyOIINX
OUNENTUAOB: aja-TUC, Npo-JIu3, TUC-TPE, Tpe-cep, cep-npo. Onpeaenure NeEpBUIHYIO
CTPYKTYpYy NENTHA.

10. KapOoanruapasa — 0IMH U3 CaMbIX aKTUBHBIX ()EPMEHTOB — KaTaTU3UPYET
obpatumyro peakuuto ruapararuu CO,:

H,0 + CO, “_, H,CO:;.

B skcnepumMenTte Obulo ycTaHOBIEHO, 4To 10 MKr 4uMcTod KapOOoaHTHApa3bl
katanusupyer ruapartanuio 0,3 v CO, nmpu 37 °C 3a 1 mun. Takke METOIOM Tellb-
xpomatorpaduu ycTaHOBJIEHO, YTO MOJIsIpHas Macca kapOoanruapassl pasaa 30 000
r/monb. Paccuuraiite umcio 000poToB KapOoaHruapasbsl. Uuciom 0060poTOB
dbepmeHTa Ha3bIBAETCS YUCIIO MOJIEKYN cyOCTpaTa, MPEeTEpreBaOIINX PEeBpaIeHe
3a 1 MuH B pacueTe Ha 1 MoJiekyy ¢epMeHTa.

11. Ypeasa mNOBBIIAECT CKOPOCTh THApONM3a MoueBMHBl B 10" pas.
Paccuwnraiite, ckoiapko Obl MOTPeOOBANIOCH JIET IS THUIAPOJIM3a MOYEBUHBI 0€3
ypeasbl, €CIU MO ICUCTBUEM ypea3bl JAHHOE KOJUYECTBO MOYEBUHBI THIPOJIU3YETCS
3a 5 CEKyH/].

12. Hykneotuansiii aHanu3 asyxuenodyeunHoit JIHK mokazan, uto conepxanue
aZlecHMHa B ee cocTaBe paBHO 23 % OT o01iero uncia a3o0TUCThIX ocHoBaHMM. Kakas
nouist (%) OpUXOJUTCSA HA TYaHUH?

13. JHK 6akrepuodara M13 umeer cieayromuii HyKJICOTUIHBIA COCTaB: A —
23 %, T —36 %, I' — 21 %, 1| — 20 %. OO0 0oAHOIIETIOYEYHON WM JIBYXIICIIOYCUHOM
JHK npet peub? OTBET MOSCHUTE.

14. IHK Oaktepuodara ¢X174 MOKET HAXOAUTHCS B OJHOICTIOYEYHOU (B
COCTaBE BUPHOHA) U JBYXIEMOYEUHOH (B Xoj€e perunkauuu) popmax. OQuHaKOB JH
HYKJICOTHIHBIN cocTaB y 3TuX (popm? OTBET MOSACHUTE.

15. Paccuuraiite maccy monekyinsl asyxuenodeunor JHK nporsokeHHOCTBIO
oT Muncka 10 ['posHo (275 kM), eciiv 0JiHa HYKJICOTHIHASI ITapa UMEET Maccy 10%' r,
a pa3Mep OAHOI mapsl ocHOBaHM cocTaBisieT 0,34 HM.

16. UccnenoBarensiMu ycTaHOBJIEHA MepBUYHAs CTpyKTypa pparmenta PHK

SAVIAVIJATIY .



1o smum 0annvim 80cCmMano8ume nepeuUdHyio CImpyKmypy
coomeemcmeyrowezo yuacmka /{HK.

17. AHanu3 NmepBUYHON CTPYKTYpbl MOKa3ajl, YTO HETPAHCKpUOHpyemas 1elb
JIHK nmeer cienyromyto nociae0BaTeIbHOCTh HYKJIEOTHIOB

TUTLLUTTATTITTIATLTIL .

BoccranoBute KOMILIEMEHTAPHYIO 1(S11) JJHK 151 OIIPELICIIUTE
nocneaoBareabHocTh HykieoTun0B PHK, Tpanckpubupyemoii ¢ 3toit nenw.

18. B cocrase nenu JIHK coaepxxanue A cocrasisier 23 %, I' — 27 %, 1] — 29
%, T — 21 %. JlanHas nene perummmupyercs ¢ nomompro JIHK-nonmmepasst c
oOpa3oBaHHEM KOMILIEMEHTapHOM 1enu, KoTopas ucnoiszyercs PHK-nomumepasoit
B KauecTtBe Marpuubl s cuHTe3a MPHK. Onpepennte HyKI€OTMIHBIA COCTaB
oOpazoBasmieiicst nPHK.

19. llens JIHK nmeeT ciaeayromyo HyKI€OTHIHYIO MOCIE0BATEIbHOCTD:

TrLULUTLUTCAIDATTT T ITT .

a) Hanumwure Hykieotuanyro nocienoBatenbHocTh JIHK, cunTesnpyemyto
JIHK-nonumepasoii Ha yKa3aHHOW MaTpHUIIE;

b) HanuiMTe HYKIEOTHAHYIO nocienoBaTenbHocTh PHK, Tpanckpubupyemoit
PHK-nonumepasoi npu UCII0JIb30BAHUHU B KayecTBe MaTpHULIBI
HOBOocHHTe3upoBanHoM nenu JJHK.

20. UccnenoBarensimMu ObLIa onpesenerHa cTpykrypa ¢pparmenta nPHK:

Y HATYLTLIYLLYTAVVYITY °.

[Ipeackaxure AMUHOKHUCJIOTHYIO MOCJIEI0BATEIBHOCTD nenTuaa,
3aKOJUPOBAHHOTO B JaHHOM (parMeHTe, CUMTas, YTO CUUTHIBAHWE HAUYMHAETCS C
IIEPBOIO TPUILIETA.

21. B pesynapraTte ruaponusa oxaHouenodeuynoil JIHK, cocrosmen wuz 27

HYKJEOTUJOB, TMOJy4YeH Habop cleayromux ¢GparMeHTOB: 5’I_IAI_ITFI_[TTy,



"TATUITLL, TCALUIE, °TTTITT’, °LALT, "TUTTCATLL,
TTUTCALL, *LIUTTTIITT.

a) OIpeAenuTe nepBuuHyto cTpykrypy uenu JJHK;

b) noctpoiite BTopyto uens JJHK;

c) ykaxwute 3’ u 5’-xonis! nenei [JHK.

22. Kakoe MUHUMAaJIbHOE YMCII0 HYKJIEOTHIOB B COCTaBe reéHa HeOOXOAUMO JIJIst
KOJIUPOBAHMS MOJUIICITUIHON 1enu, cocTosie u3 124 amunokuciaor? Moxer u
reH UMeTh 00JbIre pa3mepbl? OTBET MOSICHUTE.

23. Tpauckpubupyemasi uenb nsyxuenodeunoin JHK wumeer crenyromryro

HYKJICOTHIHYIO ITOCJICAOBATCIIbHOCTD:

YAALALILTALTTUC LT LT TILC

a) ompenenuTe nocieaosarenbHocTh pparmenta uPHK, Tpanckpubdbupyemoro c
ATOM IIETH;

b) HanmUIIMTE aMUHOKUCIIOTHYIO MOCJIE0BATENLHOCTh IENTHAA,
3aKkoupoBaHHOTrO BO (hparmente nPHK.

24. AHanu3 TEepBUYHOM CTPYKTYphl TI'eHa IOKa3ajld, 4YTO B HEM MPOU30IILIa
TOYEeUHas MyTalus (MpOM30Ilia 3aMEHa OJHOI0 HYKJIEOoTHJa Ha Jipyroil). B To xe
BpeMs ObUIO YCTAaHOBJICHO, YTO TIEPBUYHAS CTPYKTypa Oenka, 0O0pa3oBaBIIETOCS B
pe3ynbTaTe HKCIPECCUU MYTAaHTHOTO T€Ha, ocTajach npexHed. B uem npuunna? He
OIIUOIUCH JIU SKCTIEPUMEHTATOPHI?

25. B mepBoM SKCTIIEpUMEHTE YUCHBIC B HaUaJie T€HA BCTPOUIIN JOTIOJTHUTEIILHO
OJIMH HYKJIEOTHJ. BO BTOpOM »KCIIEpUMEHTE OHU B TOT K€ CaMblil y4yacTOK TeHa
BBEJIIM TOCJIEIOBATEIbHOCTD, COCTOSIIIYI0 M3 TpeX HYKJIeOTHAOB. Kak MNOBIHAIOT
BCTABKM HAa aMUHOKHUCJIOTHYIO TOCIIEoBaTeNbHOCTh Oenka? Kak OynyT oTinuatbes
AMUHOKHUCIIOTHBIE MTOCIIEIOBATEILHOCTH MyTAHTHBIX OEJIKOB OT UCXOJIHOTO?

26. Harumure cTpykTypHBIE (DOPMYJIBI: @) adbAOTPUO3bI;, 0) KETOTPHUO3HBI; B)

AJIbA0TCTPOS3bI, F) AJIbAOIICHTO36I, ,Z[) KETOT'CKCO3hI, C) AJIbAOT'CKCO3BhI. OTMeThTE B



MPUBEICHHBIX COEAMHEHUSIX XUpPaIbHblE aTOMbl yriepoja. CKOJbKO ONTHYECKUX
M30MEPOB UMEET KaXAblid U3 YTI€BOI0B?

27. Hanumute npoekiuonHble ¢opmyasl (o duinepy) Bcex H30MEpPOB
yriaeBoja, CTpoeHue Kkotoporo omnuceiBaercs Qopmynoin C4HgO4. VYuurteiBaiite
TOJIbKO KapOOHUJIbHBIE POPMBI MOHOCAXAPUIOB.

28. N300pa3ute cTpoeHHE KapOOHWIBHOM W IUMKINYECKUX ((PypaHO3HBIX)
dbopM HpyKTO3BI.

29. Umeetcst TpU CKIISIHKM C PacTBOpPAMH IJIFOKO3bI, Caxapo3bl W Kpaxmaa.
[Tpu moMomM Kakux peakirii MOKHO OTJIMYUTh ATU BEIIECTBA APYT OT Jipyra?

30. [Ipu cropauun 1,026 r yriaeBoma obGpasyercs 0,806 mM° (HOpMajbHbIC
ycioBusi) okcuaa yriepoga (IV) m 0,594 1 Boabl. YcCTaHOBUTE MPOCTEHIITYIO
dbopmyny yrieBoja.

31. MaccoBast nong kpaxmaia B Kaprodene paBHa 25 %. Kakyio wmaccy
TJIFOKO3bl MOKHO TIOJIYYUTh U3 KapTodest Maccoit 2 T, eciiu ee BbixoA paBeH 80 %?

32. Kakyro Maccy 3epHa Hajo B3iTh Uil npousBoactBa 100 kr cnupra c
MaccoBOM goJieit ataHona 96 %? Beixoa cnupTa coctaBiisieT 85 %, a MaccoBas 10715
Kkpaxmaiia B 3epHe 70 %..

33. Kakyro Maccy caxapa MOXHO IOJYy4YuTh M3 | T caxapHO#l CBEKJIbI, €CJIU
coJiepKaHue caxapo3bl B CBEKJe paBHO 22 % macc., a MPOU3BOACTBEHHBIE MOTEPU
coctaBsitoT 30 %?

34. Kakyto Maccy Tpualerara LeJUTI0J03bl MOKHO TOJYYUTh U3 JPEBECHBIX
oTx0/0B Maccoi 1 1, ecnu adup momydaercs ¢ BoixogoMm 70 %? MaccoBas mous
LEJUTI0JI03bI B JipeBecruHe paBHa 50 %.

35. Kakast Macca IIIOKO3bl PACIIECNUTCS B OPraHU3ME TSKET0ATIIeTa 32 BpeMs
TPEHUPOBKH, BO BPEMsI KOTOPOW OH BBDKMET Ha BbICOTY 2 M mTaHry maccoit 100 xr
50 pa3, eciin U3BECTHO, UTO TMPH pacuieryieHuy 1 T TIIFOKO03bl BICBOOOXKIaeTcs 16,9
k/x sHepruu. [lpumurte, 4TOo Ha coBeplieHUE PAOOThl OPraHU3MOM CIOPTCMEHA
3arpaunBaercs 40 % BbIpabaTbIBAEMOI SHEPTUU.

36. Onpenenure, 3a Kakoe BpeMsl YEJIOBEK HCIIOJNb3YEeT HA JbIXaHHUE BECh

KHCIIOpOJI, 0Opa3yrouiics npu GorocuHTese 1 Kr rioko3sl. [IpuMute, 4yTo yacTtora



nbIXaHus paBHAa 12 BIOXaM B MHHYTY, oObeM Jerkux - 4 aM°, oObeMHas HOJs
KHCJIOpPOJa BO BAbIXaeMOM Bo3ayxe paBHa 20 %, a B BbbIxaeMoM — 16 %.

37. Ilpu cxuranuu coearHeHuss X mMaccoit 0,9 r moayuywnu okcuj yriepojaa
(IV) maccoii 1,32 r u Bogy maccoit 0,54 r. OTHOCHUTENbHAS IJIOTHOCTH MAPOB 3TOTO
coelMHeHus o Bogopoay paBHa 90. Onpenenure hopMysy BelllecTBa.

38. Kakass macca MOJIOUHON KHCIIOThI 00pa3yeTcs B pe3yJbTaTe
MOJIOUHOKHUCIIOTO OpokeHHs I0K03bl Maccoit 90 r? Brixon kuciotsl paBeH 80%.

39. Kakas macca ocazika oOpa3yeTcsi mpu MPOIYyCKaHUM ra3a, MOJyYeHHOTO
Ipv COUPTOBOM OpOXEHHUH Ii1r0K03bl Maccoil 100 r, yepes u30BITOK pacTBOpa
rUApoKcHia Kanplus? Beixon raza paseH 85%.

40. K rimroko3se, mosrydeHHou u3 8,1 T kpaxmana, 100aBUIIM U30BITOK
aMMHUYHOTO pacTBOpa okcuzaa cepedpa. B pesynbpraTe peakuuu nomyunnu 10 r
MeTaNInYecKoro ocaaka. OnpeneauTe BbIXO/ ITHOKO3bI, €CIIH BBIXOJ BO BTOPOH
peakuuu paseH 100%.

41. Kakyio MacCy [peBECHHBbI HYKHO B3STh I moiydenus 1000 g’
pactBopa stanHona ¢ maccoou goned C,HsOH 96 %? Brixon stanona - 90%,
MaccoBasi J0Jisl IIeJUTI0NIO3bI B ApeBecuHe - 50%, miuoTHOCTh pacTBopa — 0.8 Kr/m.

42. Ilpu ruaponn3e HEKOTOPOIo KMUpa MOJyUYEHbl TNIULEPUH, TATbMUTUHOBAS U
OJIEMHOBas KUCIOTHI. Kakue TpuairauiepuHbl MOTYT BXOJUTh B COCTaB JIAHHOTO
xKupa?

43. IIpu MoaHOM TUIIPOJIM3E HEKOTOPOIO TPUALMITIIUIIEPUHA MTOJTyYeHa CMECh,
COCTOAIAS M3 T[JMLEPUHA, MACJISIHOM, CTEAPUHOBOM W OJEMHOBOM KHCIOT.
Onpenenure CTPOCHUE UCXOAHOTO TPHAIMITIIULIEPUHA.

44. OauH U3 COPTOB MaprapuHa COAEPKHUT TpUcTeapatr MaccoBou fgoseit 60 %
u tpuosear — 40 %. Kakxoil o6beM Bomopoaa, M3MEpPEHHBIH NpPU HOPMAIbHBIX
YCIIOBUSX, MOTpeOyeTcs A MOJy4eHHUs] JaHHOTO copTa maprapuHa maccod 1 T u3
Tpuojeara?

45. Creapar kanus — Ba)XKHbIM KOMIIOHEHT >XuJkKoro wmbuia. Kakas macca

THAPOKCHUJA Kallkud KW TpHUCTCaparta HOTpC6yeTC}I A1 TIOJYUYCHHA CTCapara Kallvus



Maccoit 100 kr, ecnu BbIXoJ NpoaykTa coctaBisieT 90 % u3-3a MpoOU3BOJACTBEHHBIX
OTEPH?

46. IIpu ruaposin3e HEKOTOporo xxkupa maccor 12,09 r nonyuusiv npeaeabHyro
OJTHOOCHOBHYIO KapOOHOBYIO KHUCIOTY Maccoil 11,52 r u rnunepun. Onpenenute
dbopmyny xKupa 1 Ha30BUTE ero. Omeem: TpUNajibMHar.

47. Kakyo maccy BOJAOpOJIa MOXET MPUCOEAUHUTH 1 MOJb KUpa, B COCTaB
KOTOPOTO B PaBHBIX KOJMYECTBAX BXOJST HACHIIIEHHBIE J>XUPHBIE KHUCIOTHI U
HEHACBIIIEHHbIE )KUPHbBIE KUCIIOTBI, COJIepKallhe OAHY TBOMHYIO CBA3b?

48. CocraB xwupa BeipaxeH hopmynoit CssHosOg. Onpenenute 9uciio JBONHBIX
cBsA3€H B ero moiiekyJie. Kakoe koim4ecTBo BOJOPOJA MOKET MPUCOEAUHHUTD 2 MOJIb
3TOrO Xupa?

49. Kakyro maccy rauuepuHa MoxHO noiryduts u3 500 r tpucreapaTta? Boixon
rmiepuHa paseH 85%.

50. Kakyro Maccy cTeapuHOBOM KHCIOTHI MOXKHO TmoiayuuTh u3 300 r
Tpucteapara? Brixoa KUcioTel paBeH 85%.

51. KoHueHTpausi TOpMOHa aJpeHalIMHa B KPOBU B HOpPME MOJJIEPKUBACTCS
Ha yposre 107" Mons/nv’. PaccumTaiite, Kakas Macca aJpeHaIHHA COACPIKANACH ObI
B OacceiiHe pazMepoM 25mM* 10M*2 M ¢ yka3aHHOM KOHIIEHTpalueil ropMmoHa?

52. BpeMs noiy»u3HU TOPMOHA UHCYJIMHA cocTaBiigeT 0koio 30 muH. [louemy
Ba)XKHA OTHOCUTEJIBHO OBICTpas MHAKTHBaLusa ropmoHa? Kakum oOpazom opranusm
HOJIJICP>KUBAET MOCTOSHHBIN ypOBEHb FOpMOHa B KpoBHU? Eciu *KUBOTHOMY BBECTH
PaAMOAKTUBHO MEUYEHBI WHCYJIHMH, TO Kakas J10Jisl PaJHMOaKTUBHOCTH COXPAHUTCS B
KpOBH 4epe3 8 yacoB?

53. HazoBuTe TOpPMOHBI, XOpOIIO pAacTBOPUMBIE B BOJE U  XOPOIIO
pacTBopuMbI€ B Jiunuaax. [losicHuTe, moueMy OJlHH FOPMOHBI XOPOILIO PACTBOPSIOTCS
B BOJIE, a IPYTHUE - B JIUMIUJIAX.

54. BBejeHue reHa ropMOHa pocTa B I'€HOM MBIIIEH MPHUBEIO K TOMY, YTO
MBIIIKA CTaJId PACTHU 3HAYUTENIbHO ObICTpEe U JOCTUTIIM TUTAaHTCKUX pa3mepoB. Kak
BbI JlyMaeTe, MOYeMY BBEJICHHE I'eHa TOPMOHA POCTa B T€HOM JOMAIIIHUX >KUBOTHBIX

HC IMPUBCJIO K CTOJIb ITOPA3UTCIIbHBIM pe3yanaTaM?



55.Ilpu percTBUM aApeHadVHA Ha KJIETKU IEYECHU MPOUCXOAUT aKTHUBALIMS
dbepMmeHTa aneHWIATIUKIA3bI, KaTanusupyomero npespamenue ATO B tAMO, B
pe3yibTaTe JTOr0 KOHIIGHTpAlMs TIOCIEJHEro B KIETKE pEe3KO BO3pacTaer.
VBenuuenne koHueHTpauuu UHAM® 0OpUBOIUT K YBEIWYEHUIO AKTUBHOCTH
NpOTEeMHKHHA3bl - (epMeHTa, KaTaausupyromero dochopuiupoBaHue OEJIKOB,
UCIIOJIB3YIONIETO B KauecTBe AoHOpa docharHou rpynnbel AT®. B tAM® 3°-u 5’°-
aToMbl  yraepoga pubo3bl cBsizaHbl  (ochonudpupHON  cBsA3bl0.  Hamummre
CTpyKTypHyt0 (opmyny UHAM®D wu ypaBHEHHUE peaklUH, KaTaJu3UpyeMoOu
aJICHWIATLHKIA30. CocraBpTe  ypaBHEHHE  pE€akUHUH,  KaTaIA3UPyEeMOM
npoTenHKkrHa30i. Kak Ha3zbiBaeTcs pepMeHT, KaTanu3upyrouil 00paTHyIO peakinio
— nedochopunupoBanue GochonpoTenHoB?

56. IIpu M30BITOYHON CEKPEIMN WHCYJIMHA PA3BUBACTCS SUNEPUHCYAUHUIM. Y
OOJBHBIX MPU ATOM HAOJOAETCS IMOCTOSIHHOE 4yBCTBO Trojonaa. Eciam 0Gosesnb
3aTSTUBAETCs, TO MOTYT MPOUCXOJUTh HAPYIIEHUS B MO3TOBOM JIE€SITEILHOCTH.
[Touemy HaOMIOJAIOTCS ONTUCAHHBIE CHMITOMBI?

57. Kakue npeuMyIiecTBa CO3/1a€T CUHTE3 TOPMOHOB B BHJI€ MX HEAKTHUBHBIX

MPEIIECTBEHHUKOB?

Bbaoxk C

C.1 KoMIuiekcHbI€ 3a/1aHUsI TBOPUECKOTO YPOBHS

3amaua 1  IlpoaHanmsupyiiTe  MpeUMMyIIECTBA  OMOTEXHOJIOTHYECKOTO
MIPOU3BOJICTBA BUTAMHUHOB HAa KOHKPETHBIX MPUMEPAX U OMPEICIUTE €r0 OCHOBHBIC
HEJIOCTATKH.

3amaua 2 B BT mpow3BoaCTBE JIEKAPCTBEHHBIX CPEACTB, B YACTHOCTH MPHU
MOJyYEHUH ATKAIOUI0B, TOBOJIBHO YaCTO MOP(OIOTHYECKAs CIICIIUATHM3AIINS KIETOK
SBIISIETCS. OCHOBHOM TPEANOCHUIKON AJII aKTUBHOTO CHMHTe3a. KakoBa CBSI3b MEXITy
KOJIMYECTBEHHBIM BBIXOJIOM QJIKAJOWJIOB W CBOMCTBAMU KAUTYyCHOW KYJIBTYPHI
KJIETOK?



3agaya 3 M3BECTHO, YTO MHOTME LEHHBIE JICKAPCTBEHHBIE PACTEHUS HEIb3S
KyJbTUBHpOBaTh B Poccum wu3-3a  knumarnueckux ycnosuil. Ilpemnoxure
BO3MOKHOCTH PELICHUS 3TOW MPOOJIEMBI C TOMOILBI0 OMOTEXHOIOTHH.

3amaua 4 CynepnpoayleHT — 3T0 OMO00OBEKT NPOMBIIUIEHHOTO UCIIOJIb30BaHUS.
Kak MOXHO MOTy4YHTh €r0 U KaKUMHU CBOMCTBaMH OH JOJKEH 00J1a7aTh B OTIMYUE OT
MPUPOIHOTO IITAMMA KYJIbTYPHI.

3amaya 5 U3BecTHO, 4TO B (hapMalleBTHUECKOM MPOU3BOJCTBE UCHOIB3YIOTCS
ounokaranu3aTopsl. OTINYAIOTCS JIU OHU OT CYNEPHPOAYLIEHTOB, U €CJIM /13, TO B UeEM
COCTOMT OTJINYHE?

3amaua 6 3Has MOJIEKYJISIPHbIE MEXAaHU3Mbl BHYTPUKIETOYHOW PEryssiluu B
MHUKpPOOHOM KJIETKE, MOKHO YIPaBIIATh Ipolecca OuocuHTe3a. KakoBo BiusHUE
PETPOMHTMOMPOBAHUS HA BBIXOJ IOJYy4yaeMOW B KauyecTBE IEJIEBOrO MPOIYKTa —
AMUHOKHUCIIOTHI JIM3UHA?

3amaua 7 Jlng onTtuMM3anuu  mporiecca OMOCHMHTE3a TMECHUIMUIMHA B
NUTATEeNbHYIO Cpey AO00aBISIOT aMHHOKHUCIOTHI. Kak 3TO MOXeT oTpa3uThCsl Ha
KOJIMYECTBEHHOM  BBIXOJE ILEJIEBOIO IpOJyKTa, €cilu J00aBUTh JIM3UH B
3HAYUTENIbHBIX KOHLIEHTpaLUsIX?

3amaua 8 Kakue TtpeOOBaHMA NPEIBABISAIOT K BOJAE, MCIOJIb3YEMOH B
OMOTEXHOJIOTMYECKOM TMPOIECCe TMPU BBIPAIIMBAHUM IIOCEBHOTO MaTepHaia u
OpoBeNeHUs  MHUKpoOuosiormueckoro  cuHte3a? [lpoBemure  cpaBHEHHE C
dbapmakonelHbIMH cTaThsIMU. Boia 1omkHa OBITH TPOCTEPUIN30BAHA.

3angadya 9 OCHOBHOM IMyTh CEIEKLUHUH MPOAYLIEHTOB AMUHOKHUCIIOT — IMOJIYYEHUE
ayKCOTPO(HBIX U PEryJSITOPHBIX MyTaHTOB. Kakue MCIONb3yIOT MUKPOOPraHU3MBbI?
Kakumu cBolicTBaMu OHM JOJDKHBI 00J1a/1aTh HA TEHETUYECKOM YPOBHE?

3agaua 10 Yto HeoOxoaumo sl oOecreueHus pocTa M CHUHTE3a MPOAYKTOB
BTOPUYHOIO MeTabonu3ma npu onocuntese bAB pacturenbHOro nmpoucxoxaeHus?

3amaga 11. B mpouecce NPOMBIIIIEHHOTO MPOU3BOACTBA ACKOPOMHOBOM

KHUCIIOTBI MCIIOJIB3YETCS] MHOTOCTAIMHHBIA XUMUYECKUI CUHTE3, B KOTOPOM HapsAy C
TOHKUMHU XMMHUYECKUMHU PEAKIUSIMU BCTPOEHA M TEXHOJOTHYECKH HEOO0XOoanMast
OMOCHMHTETHUYECKAsl peakUus, 4YTO SBJIAETCA OJHHUM U3 IPUMEPOB YCIIEUIHOTO
COUYETaHMsI OPraHUYECKOTO CUHTE3a C OMOCUHTE30M.
IIpu mpoBeneHMH TEXHOJIOTMYECKOTO 3Tana OMOCHMHTE3a Ha JIaHHOM IPOM3BOJICTBE
UCTIOJIb3YIOT OIpe/ie/ICHHbIE MUKPOOPTraHU3MBI, OCYIIECTBIISAIOLINE
OnocuHTeTHUYECKHE peakuuud. He MeHee BaKHBIM SIBJISIOTCS ONTHUMH3AIUS YCIOBUN
dbepMeHTalMM W KOHTPOJb 3a KOJUYECTBOM OHMOMAcChl MHUKPOOPTraHU3MOB B
(hepMeHTAITMOHHOM armapare.
IIpoananusupyiime cumyayuio ¢ mo4Ku 3peHusi.
l.xumuueckoi  peakuuu  OMOTpaHcOpMalMM, ONPEAENSAIOIEH  MPOBEACHUE
OMOCUHTE3a M 0XKHUIAEMOT0 pe3yibTaTa IpoBeIeHUsI OMOTpaHchopMaLnY;



2. BbIOOpa MHKPOOPTaHU3MOB MJisi OMOKOHBEPCHM U ONTHUMAJIBHOTO MoAOopa
KOMITIOHEHTOB MUTATEIbHOM cpenbl, (MCTOUYHHUKOB yriepoja, as3oTra M
hocdopa);

3. BO3MOXKHOCTH YBEJIMUEHHUS BBIX0JIa LIEJIEBOTO MPOYKTA.

3amaua 12. JIoBOJBHO 4YacTO MpU NOJYYEHHH JIEKAPCTBEHHBIX CPEJCTB
OMOTEXHOJIOrMUECKUMU METO/IaMU, CHHTE3 METab0IUTOB B CYCIICH3MOHHOM KYJIBTYpE
OCTaHABJIMBAETCS Ha MPOMEXKYTOUHBIX 3Tamax, He JOXO/s 0 LIEJIeBOro mpoaykra. B
ATOM Cydae Ha MOMOIh MPUXOIUT OuoTpaHchopmManms (OMOKOHBEPCHS), KOTOpAs
oco0eHHO 3¢ (dexTuBHA B OaKTepHATbHBIX KJIETKaX, HO B PsJIE€ CIy4yaeB TaKoOM
Ipolecc MOXXHO TIPOBECTM W C TMOMOIIbIO KYJIbTYP PACTUTEIBHBIX KJIETOK,
OCYUIECTBJISIOIIMX CaMble Pa3IMYHbIE peakluu OuoTpaHchopmanuu, TaKue Kak
THIPOKCUIIMPOBAaHUE, H30Mepu3auus, sTepudukanuss U T.JA., YTO B pe3yjbTare
OPUBOIUT K (PYHKIMOHAIBHBIM H3MEHEHUSAM B CTPYKType TpaHCHOPMHUPYEMOTo
XUMHUYECKOTO COCTUHEHHUS.

YcnemHo npumensiercs OnoTpanchopMaivs KapACHOIUIOB, TIMKO3UABI KOTOPBIX
MIMPOKO MCHOJB3YIOTCS B MPAKTUKE JiedeHUs1 Oose3Hel cepaua. Kak nmpumep MOXHO
npuBecTH OMoTpaHcopmaluio Takoro pacrenus kak Digitalis lanata.
IIpoananuzupyiime memoo 6uompancgopmayuu ¢ MOYKU 3PEHUSL:

1. onTMMM3anMK YCJIOBMI TpOBeAEHUs OHOTpaHCcPOpMaIMHM, Kak MeEToja
MOJIy4YeHHUsl JIEKAPCTBEHHBIX CPEACTB M OXXUAAEMOIO pe3ylibTaTa JaHHON
ouotpanchopmanuy;

2. NPUHIHUNHAIBGHOTO (PYHKIMOHAIBHOTO OTJIMYUS MEXAy TKaHamu Digitalis
lanata 1 KyJIbTypamMu KJIETOK 3TOTO PACTEHUS;

3. 1enecoo0pa3HOCTH MCIONIb30BAHUS METOJIa UMMOOMIIN3AlUU KIETOK PacTeHUs
Digitalis lanata.

3amaya 13. Ilpu nosiydeHHMM TE€HHO-MH)XEHEPHOIO HHCYJIMHA, OCHOBAHHOTIO Ha
pa3nenbHOM OMOCHHTE3€ 2-X 1ened, B KauyecTBE MPOAYLEHTA HCIONb3YIOTCS
ornpeseNieHHble MUKPOOPTaHU3MbI U MOJU(UIIMPOBAHHBIN Uy>KEPOIHBINA T€H (TOUHEE
ONEPOH) C JUAEPHON MOCIEAOBATEILHOCTHI0 AMUHOKUCIOT (C METHOHHHOM U
OeTaranakTo3u1a301), OTAENAEMOMN Ha MOCJEIHEN CTalui KOHTAKTa CEKPETUPYEMOTO
Oenka U kineTku. DepMeHTalMI0 MPOBOAST HA CPENEe C JIAKTO30M (MM rajakTo30i)
IUISL  TIOCJIEYIOUIEr0 OO0BbEAMHEHUs] CBOOOJHBIX WHCYJIMHOBBIX Iened. [lanee
IIPOBOJISAT BBIACIICHUE U OYUCTKY MOJTYYEHHOTO UHCYJIMHA.

Ha ocnoge obwell cxemvl nonyyeHusi UHCYIUHA U MPeOOBAHUL K e20 Kauecmay,
npoananusupytime u 000cHyume.

1. ycmoBusi BbIOOpa KOHKPETHOTO TMPOAYIEHTa WHCYJIMHA U KOHCTPYKIUIO
BEKTOpa, C MOMOIIBI0 KOTOPOIO0 MOKHO BBECTH B KJIETKY UYKEPOJHBIM T'eH
(re” uHCyJIUHA);



2. HEoOXOIUMOCTb UCIIOJIb30BaHUs JIUAEPHON MOCIIEI0BATEIBHOCTH
AMUHOKHCIIOT ¢ METHUOHMHOM M O€TarajiakTo3uJa30d B CHHTE3€ UHCYJIMHA U
pOJIb JIaKTO3bl (rajakTo3bl) B Mpolecce (epMeHTaluu | MOJTyYECHUU
3aBEPILIEHHBIX UHCYJIMHOBBIX IIENel U X 00beIMHEHNH;

3. BO3MOXXHOCTH IPOSIBICHUS TOKCHYHOCTH T'€HHO- MH)KEHEpHOro uHcynuHa. C
YeM 3TO MOXET OBbITh CBS3aHO, YYMTHIBAs BHUAOCHEIU(PUYHOCTH ITAHHOTO
WHCYJIMHA, €r0 CEpPUITHOE KauyeCTBO M YPOBEHb KYyJbTypbhl MPOM3BOJCTBA Ha
NpEANPUATHH?

[IpokomMMeHTUpYHTE TMpaBuia O0€30MacHOCTH padOThl C MHUKPOOpPraHU3MAaMH Ha
IFeHETUYECKOM U (PU3UYECKOM YPOBHSIX.

3amaya 14. B HacTosiiiee BpeMs CyIIECTBYET MEXIyHApOAHas IporpaMma CUCTEMBI
noucka U 0T00Opa aHTUMHUKPOOHBIX areHTOB, MOJABISIONINX Pa3MHOKEHUE MAaTOreHa
TOJIbKO B HWH(QUIMPOBAHHOM OpraHW3Me, TO €CTb CHUCTeMa, IO3BOJISIONIAs
KJIOHUPOBATh T€HbI, KOTOPHIE HE IKCIPECCUPYIOTCS B UCKYCCTBEHHBIX YCIOBUAX (in
vitro). OTa cucTemMa BKJIIOYAET KCIIOJIb30BAHUE OMPEIEICHHBIX METO/I0B, PEAKTHBOB
(Habopbl UIsI KJIOHUPOBAHUS, PECTPUKTA3bl), TECT-OOBEKTOB W pEIIaeT TaKue
poOJIeMbl KaK:

« BboiaeneHue u ouuctka JJHK (anextpodopes); - KyabTUBUPOBAHUE MATOTEHOB,
Hanpumep, Salmonella typhi murium;

e CO3JaHME BEKTOpA HAa OCHOBE IJIa3MHUbl, HECYIIEH OECIPOMOTOPHBIE T'€HBI
xJI0paM(EeHUKO- LeTUITpaHchepasbl U JIAKTO3HOTO OIEPOHA; - 3apakeHue
71a00PaTOPHBIX KUBOTHBIX (MBILIH)

o BBICEB MATOIE€HOB U3 KUBOTHBIX OOBEKTOB.

Pacnonoorcume nocnedosamenvrno smansvt 0aHHOU cucmembl
CKPUHUHEA AHMUMUKPOOHBIX A2eHMO8, YYUmbvléas NpUMeHeHue:

1. reHHOMH)XEHEPHBIX METOJIOB IIPU MOTYYEHUN HA0Opa Pa3IMYHbIX IIa3MU,

2. mabopa pa3nmuuHbIX mTaMMOB E.coli ¢ pasHpIMH dYacTIMH TE€HOMA
CaJIbMOHEJUITBI,

3. MHAMKATOPHOM Cpebl sl 0TOOpa HYKHBIX KOJOHHIA.

[IpokoMMeHTUPYHTE pe3yJIbTaThl U BOZMOXHOCTH MPUMEHEHHUS JaHHOW CHUCTEMBI B
MOMCKE aHTUMUKPOOHBIX areHTOB, KaK JIEKAPCTBEHHBIX CPE/CTB.

3anaya 15. IIpu nosrydeHUH MITAMMOB CyNepIpPOAYLIEHTOB AMUHOKHUCIIOT, HAIlpUMED,
TPEOHWHA WM JIM3WHA HCIOJB3YIOT Takue MUKpoopraHusmbl kak Escherichia coli,
Corynebacterium glutamicum, Brevibacterium flavum, Bacillus subtilis. B ogHom
ciydyae OMOCHMHTE3 aMUHOKHUCIIOTHI HIET OAHOBPEMEHHO C POCTOM Omomacchl (IyTh
MOJIy4Y€HHUsI AMUHOKHUCIIOTHI OJTHOCTAUIHBIN), B IPYTOM CIIy4ae - CHayana uaeT pocT
OroMacchl, TOTOM CUHTE3 AMUHOKHUCIIOTHI (ITyTh - ABYXCTAIUAHBIN).

B oannoii cumyayuu nonyuenus amunoxuciom obocuyume:



1. mpeumymiecTBa OMOCHHTE3a MEpeA OPrCHHTE30M M MOAOOP COOTBETCTBYIOLIMX
MUKpPOOPTraHU3MOB I TOJYyYEHHUs] IITAMMOB - TPOAYLEHTOB, CIOCOOHBIX K
CBEPXCHHTE3y HYKHOW aMHUHOKHUCIIOTBI, €CIIM KOHEYHBIM HPOIAYKTOM OYyJEeT JM3HUH
WIH
TPEOHWH,;
2. BbIOOp myTH OWOCHHTE3a Ml JM3WHA WIM TPEOHWHA U OCOOEHHOCTHU
MATATEIbHBIX CPET;
3. ycnoBus ¢epmeHTaIuu (MIOArOTOBUTEIbHAS CTAIUs 1 OMOCUHTE3).
3amaya 16. OgHO U3 CYHIECTBEHHBIX MECT Ha (papMalleBTUYECKOM PHIHKE 3aHUMAIOT
CTEpPOUJHBIE TOPMOHBI, SIBJIAIOIIMECS HE TOJIBKO IKU3HEHHO-BAXKHBIMU, HO H
UCIOJIB3YIOIIMECS] KaK JIEKapCTBEHHBIE CpEACTBa, 00sajgas OOJBIION IIMPOTOM
CIEKTPa U BHICOKOM M30MPATEIBHOCTHIO (PU3HOIOTHUECKOTr0 Bo3eicTBus. M3BecTHO,
YTO C MOMEHTAa YCTAHOBIIGHUS CTPYKTYPHl OCHOBHBIX CTEPOUIHBIX TOPMOHOB, KaK
METO/I MOJTYYEHHUS JIEKAPCTBEHHBIX MPENapaToB dTUX COCIUHEHUN CTaIl MPUMECHSTH
ouoTtpanchopmaIuro.
IIpoananuzupyiime:
1. 3aBUCHUMOCTh OHOJIOTMUECKOW aKTUBHOCTH OT CTPYKTYpPbhl CTEPOUIAHBIX
rOPMOHAIBHBIX NIPENApPaTOB;
2. MOCTOMHCTBA W HEIOCTAaTKA CBIPbS, HWCIOIL3YEMOTO TPU TOJTYyYECHUU
TOPMOHATBHBIX CTEPOUIHBIX TIPETAPATOB;
3. BO3MOXXHOCTH HCIIOJIb30BaHMs OMOTpaHchopMaluu npu
MOJIyYeHUHN HanboJIee IEHHBIX TOPMOHAIIBHBIX MPENapaToB.
3amaya 17. Kak wu3BecTHO, MPOM3BOJACTBO BHUTamMuHa B, (koOamamuH) siBisiercs
YUCTO OMOTEXHOJOTUYECKHM CIOCOOOM €ro TOJy4eHMs, KOrja B KadecTBe
OPOJYyLIEHTa JTAHHOTO BHUTAMHUHA HCIOJB3YIOTCS MPOMMOHOBBIE OaKTepUU U3 poja
Propionibacterium, BbIpamuBaeMbie Ha OOraToil cpeae B ONPEACICHHBIX YCIOBUIX
dbepMeHTaM U 00S3aTEIbHBIM JTOOABICHUEM MPEANISCTBEHHUKA BUTaMuHA Bi;-
5,6-qumetninoen3umMuaasona (5,6-IMBb).
B omou cumyayuu:

1. cnenaiite onTUMaNIbHBIN BEIOOP MeTOa (hepMEHTAIIMU U YCIOBUHN
€€ IIPOBEJICHNUS;

2. JOKaXuTe HeoOXOoauMocTh nobOaBieHus 5,6 JIMb B ompeneneHHoe Bpems
nociie Havyasia epMEHTAlMu U MpeAynpeauTe oOpazoBaHue KOGEPMEHTHOM
¢dbopmebl BuTamuna B 1;

3. MPeUIOKUTE METOABl BBIICTICHUS W OYMCTKH JAHHOTO BUTAMHUHA, YYUTHIBAs
JIOKQJIM3ALHMI0 €TO0 HAKOTIJICHHUS.

3anaya 18. UMMyHOOMOTEXHOJIOTHS, KaK HayKa U MPOU3BOJICTBO C OJAHOW CTOPOHBI,
npeajaraeT CpeiacTBa Il YCWJICHHS MMMYHHOM 3allUThl OpraHu3Ma B OTBET Ha
paznuyHble HEOJaronpusiTHbie (PaKTOpbl OKPYKAIOIMIEH Cpeapl - 3TO BaKIMHBI,



CBIBOPOTKHU, PEKOMOMHAHTHBIC HHTEP()EPOHBI, UHTEPICHUKUHBI U APYTHE ITATOKUHBI, a
C JApYroil CTOpPOHBI, NMYTEM MIUPOKOrO MNPUMEHEHHUSI MOHOKIIOHAJIbHBIX AHTUTET,
pelaeT Takue akTyalibHble M (apManuu 3aayd, Kak 0e30MacHOCTh U KOHTPOJb
KauyecTBa JIEKAPCTBEHHBIX MPENapaToB.
Buvibepume ummynobuonpenapamsi 05l yCuieHUus UMMYHHO20 OMEema.
1. maccuBHOTO CHETMPUIECKOTO TUTIA BO3ICHCTBHS,
2. MacCUBHOTO HeCTeNU(UIECKOTo THUTIA BO3ICUCTBUS;
3. aKTUBHOTO THUTIA BO3JICHCTBHUS.
[IpokOMMEHTUPYHTE BO3MOKHOCTH HCIOJB30BAHUS MOHOKJIOHAJIBHBIX AHTUTEN B
penieHnu npoosieMbl 6€30MaCHOCTH JIEKAPCTBEHHBIX CPEJICTB.
3amaya 19. [IpumeHeHne MMMOOMIIM30BAaHHBIX (PEPMEHTOB U OEJIKOB B MEAMIIMHE
OTKPBIBAET HOBBIE BO3MOKHOCTH CO3/IaHUS d(H(PEKTUBHBIX JICKAPCTBEHHBIX CPEJICTB.
lIpooemoncmpupyiime 803MOHNCHOCHU U OOCHOUHCMBA 2UOPOIA3 NPU
Mooupukayuu maxkux wWuUpoKo NPUMEHAEMbIX AHMUOUOMUKO8 KAK NeHUYUIUHbL U
yeghanocnopumslt Ha OCHOBAHUU:
l. YHUKQJIbHBIX CBOMCTB THUIPOJUTHYECKUX (PEPMEHTOB U ONPEEICHHBIX
U3MEHEHUI B CTPYKTYpE JAHHBIX aHTHOMOTHKOB, CBSI3aHHBIX C MOJyYEHHEM
6osiee 3(pheKTUBHBIX aHATIOTOB;
2. CpaBHEHHS XMMHYECKOTO IMyTH TPAaHC(HOPMAIIHH C
OMOKATATMTHYECKOH TEXHOJIOTHEH;

3. MPOM3BOJCTBEHHBIX PE3YIHTATOB MOJYUYCHUS ITUX AHTUOMOTHUKOB
KaK I[EJICBBIX TTPOTYKTOB.
3amaya 20. OgHa U3 MHGEKIUMOHHBIX KIMHUK 3aKyluia MapTUU NEHULWUIMHA U
CTpenToMulIMHA. Yepe3 HEKOTOpoe BpeMs B aNTeKy MPUIUIA MPEACTaBUTEIH
KJIMHUKK C >Kallo00M Ha OTCYTCTBHE TEpAaneBTUYECKOTO 3(]PdexTa mouTh y Bcex
O0onpHBIX KiIMHUKH. llocie mpoBepku B JlabopaTtopuu OBLJIO YCTAHOBIIEHO, YTO
npenaparbl He (GanbCUPUIIMPOBAHBI U COOTBETCTBYIOT KA4eCTBY CTaHIAPTHOU
MIPOTYKITUH.
IIpoananuzupyiime 0aHHY10 CUMYAYUIO C MOYKU 3DEHU.

1. BO3MOXXHBIX MEXaHU3MOB AHTUOMOTUKOPE3UCTEHTHOCTU Yy MHKPOOPTaHU3MOB
U TEHETUYECKUX ACTEKTOB SIBICHUS «UH(DEKIMOHHOM PE3UCTEHTHOCTH» WM
«rOCIUTANTBHOU UH(PEKIUNY;

2. BO3MOXKHBIX MEXaHU3MOB MHAyKIuu Oetanmaktama3 (PBPs -2 u PBP¢-3) u ux
WHTHUOMPOBAHUS;

3. pa3zpenieHusi JaHHOW CUTYallUH.



Baok D

DK3aMeHAIMOHHbIE BOMPOCHI (BOIPOCHI K 3a4ETY).
Bormpocsl k 3auery

XN WD -

9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

OcHOBHBIE OMOJIOTUIECKUE CUCTEMBI, UCTIONH3yEMbI€ B OMOTEXHOJIOTHH.
[IpokapuoTsl 1 3ykapuoThl. CTPYKTypa U JIEJIEHUE KIETOK.

Jenenune knerok. KynbTuBUpOBaHue KIETOK.

['enernka. Myranuu.

Texunonorus pekomobuHanTHbIX JTHK

Pectpunupyroniue sHI0HYKIIEA3bI.

[1na3MugHbBIE BEKTOPHI.

Coznanue u CKpUHUHT OUOJINOTEK.

MeTo/1bI MOJIEKYJISIPHOTO KIIOHUPOBAHUSI.

Onektponopanus. Konbroranus.

Xumunueckuit cunre3 JJHK.

Cuntes renoB. COOpKa r€HOB U3 MOJTYJICH.

Metoasl cexkBenupoBanust JTHK.

DKcIpeccHs TEHOB IPU YYAaCTUH CUIIBHBIX PETYJIUPYEMBIX IPOMOTOPOB.
[Tonyyenue 60IBIIMX KOJTUYECTB OCIKOBBIX MPOAYKTOB.
TpaHCASMOHHBIE SKCIIPECCUPYIOIIUE BEKTOPHI.

Mertoap! cTabmHM3auu OEJIKOB.

[TocTTpaHCHAIIMOHHOE U3MEHEHNE OCIKOB B KJIETKAX DYKApHOT.
DYKapuOTHUYECKHUE SKCITPECCUPYIOLINE BEKTOPHI.

Cekpelusi reTepoJIMTUYECKUX OEJIKOB.

Mertoabl paboThI € SKCHPECCUPYIONTUMHU BEKTOPAMU TPUMEHUTENBHO K

KJIC€TKaM HAaCCKOMBIX U MJICKOIIMTArOIUX.

22.  HWutepdepoHsl 4enoBeKa, MOTYUCHHBIE METOJOM F€HHON MH)KEHEPHH.
23. T'opMOH pocTa 4enoBeKa, MOJYyYEHHbBI METOIOM T€HHOW MHKEHEPHH.
24.  ®epMEHTHI.

25. BakmuHbl. AHTHOMOTHKH.

26. MeToapl ONTy4E€HNUSI MOHOKJIOHAJIBHBIX AaHTUTEI.

27. ObecneueHue yciaoBUM ONTUMAIBHOTO pOCTa PEKOMOMHAHTHOTO
MHUKPOOPraHU3Ma.

28. Ilpouecc npoMBIIUIEHHON (epMeHTaIIH.

29. Coop, pa3pymieHue, o0paboTka KIETOK.

30. buopeakTopsl A KPYITHOMACIITAOHBIX CUCTEM (hepPMEHTALIUU.

31. Ponb hepMeHTOB B mIpoiieccax OMOIETpaIallvu.



32. Texuonoruu Ouoaerpaaalii, OCHOBAaHHBIE Ha UCTIOJIb30BAHUH
PEKOMOMHAHTHBIX IITAMMOB.

33. buOTeXHOJOrus TOIIMBA.

34. CTBOJIOBBIE KJIETKH C ITO3UIHAI OMOTEXHOJIOTHH.

35. JluBepcudukaiys mpoayKToOB mepepadoTKu OMOMACCHI.

36. CocraB nuTaTeIbHBIX CPeA ISl KyIbTYphl TKAHEH pacTeHUN U 0COOCHHOCTH
MPUTOTOBJIEHUS OTAEIbHBIX KOMIIOHEHTOB

37. Meroasl cTepuiIM3alUy PACTUTEIBHOIO MaTepraia U MATATEIbHBIX CPEJL

38. Ilytu pereHepauuu pacTeHUi U3 Kajulyca U CyCHEH3UOHHOM KYJIbTYphI

39. MHcKycCTBEHHBIE CEMEHA

40. MuKpOKIOHAJIbHOE Pa3MHOKEHUE. DTalbl, TUIIbI, IPEUMYLIECTBA

41. ComakioHanbpHasi BapuaOeabHOCTh (MIPUYMHBI, CYIIIHOCTh, IPUMEHEHHE, BPE/)
42. Knerounas cenexuus. Criocoosr otoopa. CenextuBnbie ¢hoHbI. [IpenmytmiecTBa
Y OTPaHUYECHMUS.

43.  O3nopoBJeHHE PAaCTUTEIBHBIX TKaHeH OT BUpycHOU uHbekunu. CBONCTBA,
CIIOCOOBI MOJIYYEHUS], IPUMEHEHHE.

44. Kynberypa 3apoasl meil. OCHOBHBIE IPUMEHECHMUS.

45.  CnocoObl oy4eHHsl IPOTOIUIACTOB U KYJIbTUBUPOBAHUS OJJMHOYHBIX KJIETOK
46. Comatuueckas rudpunuzanus. OCHOBHbIC IPUMEHEHUS , OTIIMYUTENIbHbIC
0COOEHHOCTH I'€HETHYECKOro Habopa COMaTHYECKUX THOPHIOB.

47. uromnma3matudeckas HacleACTBEHHOCTh. L{nOpuapl, cerperamus u 3aMeHa
LUTOIIA3MBI.

48. IlosydeHue u cBoiicTBa TMOPUIOM, TPUOM U TETPOM.

49.  MoHokJIOHaNIbHBIE U OucniennduuHble aHTUTENa. [I[puMenenue.

50. KionupoBaHue KUBOTHBIX. POJIb TE€IOMEPA3BI U TEIOMEPHBIX
nocnenoBareiapbHocTel JIHK.

51.IlonsiTue o reHeTnueckoi nwxxenepun. MckycctBenusie pexkomOunantasie JJHK.
OO1as cxema KIIOHUPOBAHUS T€HOB B OaKTEPHUSIX

52.  Pectpukrassl, 1urassl, Apyrue GepMeHTbl, KaKk HHCTPYMEHTHI T€HETUYECKON
MH)KEHETUU

53. Co3naHue HCKYCCTBEHHOM F€HETUUECKON KOHCTPYKIMM JUIsl SKCIIPECCUU T€HOB
B OAKTEpUSX, PACTEHUSIX, )KUBOTHBIX (OCHOBHBIE CTPYKTYPHBIE U PETYJIATOPHBIE
AJIEMEHTHI)

54. T'eHeTuveckue BEKTOPHI Ui OaKTEpHil, pACTEHUN U )KUBOTHBIX.

55. cnocoObl BBeZieHHs TEHOB B HACJIEICTBEHHBIN MaTepHrall paCTeHUN U
KUBOTHBIX.

56. OcCHOBHBbIE HANPABJIECHUS CO3/JaHUS TAHCTEHHBIX PACTECHUI

57.  OcHOBHBIE HANPaBJIECHUs CO3JaHUSI TPAHCT€HHBIX KUBOTHBIX.

58. Bomnpocsl 6M00€30MaCHOCTH TPAHCTEHHBIX OPIraHU3MOB.



59. Ilpon3BOACTBO MEAUIIMHCKUX MPEMapaToB U (PEPMEHTOB C TIOMOIIBIO
TPaHCTE€HHBIX MUKPOOPTaHU3MOB.

60. I'enHas tepanus. JleueHue HacIeACTBEHHBIX 00JIe3HEN, O0Opb0a C paKOBBIMU
3a00J1€BaHUSIMHU.

61.CoBpemMeHHbBIE TEHICHIIMU B Pa3BUTHH TPAAULIMOHHBIX MUKPOOHOIOTHYECKIX
TEXHOJIOTHI (MOJIOUHBIE MPOAYKThI, TMBOBAPEHHUE, BUHOIEIIHE)

62. IIpon3BoACTBO aHTUOUOTHKOB, CTEPOUIOB, BATAMUHOB, ()EPMEHTOB,
aMUHOKHCIIOT, 3aryCTUTENEH U T.J.

63. MukpoOuonoruueckue yao0peHus, NpoOMOTHKA

64. BHOTEXHOJIOTUA B YHEPIETUKE

65. Pemeauanus okpyaromeil cpeibl OMOTEXHOIOTMYECKUMU METOIaMHU.

66. ImmoOunu3upoBanHbie hepMeHTH! U KiIeTki. CBOWMCTBA, MPEUMYILECTBA, METOIbI
MOJTyYEHUs1, TIPUMEPBHI.

67. PacTeHus 1 MUKPOOPTaHU3MBI - CYIIEP MPOIYLIEHTHI MOJIE3HBIX BEIIECTB.

Onucanue mokasarejieid M KpUTepUeB OLEHWBAHUSA KOMIIETEHLWH, ONMUCAHHME IIKAJ
OllecHUBaHUSA

4-6amnbHas | OTaMYHO Xopowo Y 10BIETBOPUTEIILHO HeynosnersopurenbHo
nIKanza

100 85-100 70-84 50-69 0-49
OaJuIbHAs
HIKaJIa

bunapnas 3auyTeHo He 3auteno
IKanxa

OI[eHI/IBaHI/Ie BBINMOJTHCHUSA MPAKTHYCCKUX 3aJaHuK

4-GanubHas mIKana ITokaszarenu Kpurepun

OTtinyHO 1. ITotHOTA BBINOJIHEHUS 3aaHue peneHo
IPaKTUYECKOI 0 331aHus; camocTosTenbHo. [Ipu 3Tom
2. CBOEBpEMEHHOCTD COCTaBJIEH NPaBUIIbHBIN
BBITTOJIHEHUS 3aJIaHUS» AJITOPUTM pELICHUS 3a/1aHus, B
3. IlocnenoBaTebHOCTD U JIOTHUYECKUX PACCYKACHUSAX, B
paloHaIbHOCTh BbIOOpE (POPMYIT U pEIICHUN HET
BBINIOJIHEHUS 33 JaHMS; OLIMOOK, NOJTy4YeH BEPHBIN OTBET,
4. CaMOCTOSITETLHOCTD 3aJlaHuE PELICHO PaLlMOHAIBHBIM
pEIICHUS; CIIoco0oMm.

Xoporio 3azaHre peeHo ¢ TOMOIIBIO

npenonasareis. [Ipu stom
COCTAaBJICH MPABUJIbHBIN
QJIITOPUTM pEIICHHS 3a/I1aHUS, B
JIOTUYECKOM PaCCYXICHUU U
PELICHUH HET CYLIECTBEHHBIX
OImUOO0K; MPABUIILHO C/IEJIaH
BBIOOp (OPMYIT [JIsl PELICHHUS;
€CTh OOBSCHEHHE PEIICHUS, HO




Y 10BIIETBOPUTEIILHO

HeynosieTBopuTensHO

3aJlaHue PeuIeHo
HEPAIMOHAIBHBIM CIIOCOO0M HIIH
JOMYIIEHO He 0oJiee IBYX
HECYIIECTBEHHBIX OLTHOOK,
MOJTy4Y€H BEPHBIA OTBET

3agaHue peneHo ¢ MoJICKa3KaMu
npenojasarens. [Ipu stom
3aJlaHue TIOHSATO MPABUIBHO, B
JIOTHYECKOM PACCYKICHUHU HET
CYIIECTBEHHBIX OMIHOOK, HO
JOMYIICHBI CYIIECTBCHHBIC
omuOKu B BEIOOpE popmMysT WK B
MaTeMaTHYECKUX pacueTax;
3aJJaHHUe PELICHO HE TIOJIHOCTHIO
WA B OOIIEM BUJE.

3ajaHue He PenIeHo.

Oue}mBa}me BBINIOJTHCHUSA TECTOB

4-0ayuipHas MIKaJIa

ITokazarenn

Kpurepun

OTJINYHO

Xopouo

VY 10BIIE€TBOPUTEIIHHO

HeynosnerBopurenbHo

1. ITorHOTA BBEINOIHEHUS
MPaKTUYECKOI0 3a1aHMUS;

2. CBOEBPEMEHHOCTh
BBITTOJIHCHUS 3a1aHU»

3. IlociaenoBaTeabHOCTE U
palMOHATBHOCTH BBIMIOJHEHUS
3aJaHM;

4. CaMOCTOSITEILHOCTh
pernieHus;

5.4T.1

Bremomnaeno 85% 3amanmnit
IIPEJIOKEHHOTO TECTA, B
3a/IaHUSIX OTKPBITOrO THIA JaH
IIOJIHBIN, PA3BEPHYTHIN OTBET
Ha MMOCTABJICHHBINA BOIPOC

Brmomnaeno 70% 3amanuii
MIPEAJIOKEHHOT O TECTA, B
3a/IaHUSIX OTKPBITOrO TUIIA JJaH
MOJIHBIN, Pa3BEPHYTHIN OTBET
Ha IOCTABJIEHHBIN BOIIPOC;
OJTHAKO ObUIH JIOMYILIEHBI
HETOYHOCTHU B ONPE/ICIICHUN
TOHSITUH, TEPMUHOB

Bremomaeno 50 % 3amannit
MPEAJIOKEHHOTO TECTa, B
3a/IaHUSIX OTKPBITOrO TUIIA JJaH
HEIIOJIHBIN OTBET Ha
IOCTaBJIEHHBIN BOIIPOC, B
OTBETE HE MPUCYTCTBYIOT
JI0Ka3aTesIbHbIe TPUMEDBI,
TEKCT CO CTHIIMCTUYECCKUMH U
opdorpadudeckumMu
OIOKaMH.

Beimonneno menee 50 %
3alaHUM IPETI0KEHHOT O
TECTa, Ha IOCTABJICHHBIE
BOIIPOCHI OTBET OTCYTCTBYET
WJIY HENOJIHBIM, TOMYIIECHBI
CYIIECTBCHHBIE OLITNOKU B
TEOPETUYECKOM MaTepHalie
(TepMHUHAX, TOHSTHUSX).




OneHuBanue 0OTBETa Ha 3a4eTe

bunapnas mkana ITokaszarenu Kpurepun

3auTeHo 1. Tlomrora  wm3noxxenus|l Han ITOJIHBIM, B JIOTHYECKOU
TEOPETHUECKOr0 MaTepuala; |MOCJeI0BaTeIbHOCTH pa3BEPHYTHII OTBET Ha
2. TlonHOTa ¥ TIPABHJILHOCTH |[IOCTaBJICHHbBIN BOIIPOC, rae OH
peuieHus MPaKTUYECKOro [TPOJIEMOHCTPUPOBATl  3HAHUS IpeaMeTa B
3aJIaHus; MMOJTHOM  00beMe  y4eOHOM  MpOTrpaMMBl,
3. IlpaBUIBHOCTH  W/WIH|JOCTATOYHO riyooko OCMBICITUBAET
apryMEHTHPOBAaHHOCTh JUCLUILINHY, CaMOCTOSITENIBHO, u
U3JI0KEHUS MCYEPIBIBAIONIE OTBEYAET HA JIOMOJIHUTEIbHbIE
(mocnenoBaTeNbHOCTD BOIPOCHI, IPUBOJIUT COOCTBEHHBIE MPUMEPHI IO
JeHCcTBUI); npoOeMaTuke IIOCTABJIEHHOT O BOIIPOCa,
4. CaMOCTOSATENBHOCTS | PEIIMII MPEJIOKEHHBIE MPAKTUYECKUE 3aTaHUS
OTBETA; 0¢e3 oIInOOK.

He3zaureno

5. KynbTypa peun.

JlaH pa3BepHYTHIA OTBET Ha MOCTABJICHHBIN
BOIIPOC, TJ€ CTYAECHT JEMOHCTPUPYET 3HAHMSA,
pHUOOpPETEHHBIE Ha JIEKIIMOHHBIX u
CEMHUHAPCKUX 3aHATHUSAX, a TAKKE IOJy4YECHHBIE
IIOCPEICTBOM U3y4YEHUs 00s13aTeTbHBIX
y4eOHBIX MaTepUaIOB MO KypCcy, Jaer
apryMEHTUPOBaHHbBIE OTBETBHI, MPUBOAUT
MPUMEPHI, B OTBETE MPHUCYTCTBYET CBOOOIHOE
BIIAJICHUE MOHOJIOTHYECKOU peublo,
JIOTUYHOCTh M TOCJIEAOBATEIBHOCTh OTBETA.
OpHako JOImycKaeTrcs HETOYHOCTh B OTBETE.
Pemmmn npeioxxeHHble TPaKTUUECKHUE 3aTaHUS
¢ HEOOJIBITUMU HETOYHOCTSIMHU.

JlaH OTBET, CBUIETENILCTBYIOLIMI B OCHOBHOM O
3HaHUU IMPOLIECCOB HM3Y4aeMOW IHMCLUIUIMHBL,
OTJIIMYAIOIIUNCS HEAOCTATOYHOW TIYyOMHOH u

MOJIHOTOM  PacKpbITUS ~ TeMbl,  3HAaHUEM
OCHOBHBIX BOITPOCOB TEOpHH, cmabo
c(OpMUPOBAHHBIMU HaBbIKaMU aHanmsa
SIBJICHU, MPOLIECCOB, HEJOCTATOYHBIM
YMEHHEM J1aBaTh apryMEHTHUPOBAHHBIE OTBETHI
U TPUBOAUTH  NPUMEPHI,  HEIOCTATOUYHO
CBOOOJHBIM  BJIAJIEHUEM  MOHOJIOTUYECKOU

pe‘IBIO, JIOTUYHOCTBIO U ITOCJIICAO0BATCIBbHOCTBIO
orBeTa. JlomyckaeTrcs HECKOIBKO OIIMOOK B
COJIepKaHUU OTBETA U PEHICHUU MPAKTUYECKUX
3aJaHUM.

JlaH OTBET, KOTOPBIN COAEPKUT Psifi CEPbE3HBIX
HETOYHOCTEH, OOHApYKMBAIOIIUN HE3HaHUE
MPOIIECCOB M3y4aeMO# MpeaMETHON 001acTH,
OTIUYAIOIINNACA  HETNIYOOKMM  pacKpbITHEM
TE€MBbI, HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPHH,

HEC(OPMHUPOBAHHBIMU  HAaBBIKAMH  aHAJIH3a
ABJICHUM, TIPOLIECCOB, HEYMEHHEM JaBaTh
apryMEHTUPOBAaHHBIC OTBETBHI, cl1abbIM
BJIaICHHEM MOHOJIOTHYECKON peusblo,




bunapnas mkana ITokazarenu Kpurepun

OTCYTCTBHUEM JJOTHMYHOCTHU

npenoaaBaTeiis.

u

IIOCJIE0BATENBHOCTH. BBIBOIBI TOBEPXHOCTHBI.
Pemenne PaKTUYECKUX 3a1aHU I HE
BBIIOJIHEHO, T. €. CTYIEHT HE CII0COOEH
OTBETUTH Ha BOIIPOCHI Jaxe npu
JOTIOJIHATEIBHBIX ~ HABOASAIIMX  BOIpOCax

OueHnBaHMe 0TBETA HA IK3aMeHe - He npPedycMOmpeHbvl

Pazgen 3. Meroauueckue MaTepuaJibl, ONpeaesiiOlie MNPoUeaypPbl
OLCHMBAHUSA 3HAHUN, YMEHHMH, HABBIKOB U (WJIHM) ONbITA JAeATEJIbLHOCTH,

XapaKTepHu3yLHUX dTanbl POPMUPOBAHUA KOMIIETCHINH

OcHOBHBIMU 3Tanamui (POPMUPOBAHUS KOMIIETCHIIMH 1O JUCIUILUIMHE TIPH
U3yYEHUN CTYJIEHTAMH JWCUUIUIMHBI SIBISIOTCS TIOCIIEAOBATEIILHOE HW3yYCHUE
COJZIepKaTeIbHO CBS3aHHBIX MEXIy c0o00i pa3menoB. B memom mo mucnurmimae
OLIEHKA «3aYTEHO)» CTABUTCS B CICAYIONINX CIydasX:

- o0y4yaemblil JJeMOHCTPUPYET CaMOCTOSITEILHOCTh B MIPUMEHEHUU 3HAHUH,
YMEHUU ¥ HAaBBIKOB K DPEIICHHIO yYEOHBIX 3aJaHUW B TIOJTHOM COOTBETCTBHH C
o0pa3loM, NaHHBIM MpernojaBaTeieM, MO 3aJaHHsIM, PELICHHE KOTOPBIX ObLIO
MOKa3aHO TMpernojaBaresieM, CIeAyeT CUUTaTh, YTO KOMIIETEHIHS c(HOpMHUpOBaHA,
HO €€ YpOBEHb HEJJOCTATOYHO BBICOK.

- oOyuaemblii  crocoOeH IPOJIEMOHCTPUPOBATH  CAMOCTOSITENILHOE
NpUMEHEHUE 3HAHWM, YMEHUN M HaBBIKOB NPH PEIICHUU 33aJaHUil, aHATOTUYHBIX
TEM, KOTOpBIE MPEJCTABIISAI MPENoAaBaTeNb NPy MOTEHIUATBHOM (POPMUPOBAHUH
KOMIICTCHINH, TOJTBEPKAACT HAINUne CPOPMHUPOBAHHOW KOMIETECHIIUH, MTPHYEM
Ha Oonee BBICOKOM YypoBHe. Hammume cdopmupoBaHHONW KOMIETEHLMH Ha
MOBBIIIIGHHOM YPOBHE CaMOCTOSITEILHOCTH CO CTOPOHBI 00y4aeMoro Impu ee
MPAKTUYECKON JIEMOHCTPAIMN B XOJ€ PEIICHUS aHAJOTHMYHBIX 3aJaHUl CIIEAyeT
OLICHUBATh KAaK IIOJIOKUTEIFHOE W YCTOWYHMBO 3aKPEIUICHHOE B IMPAKTHYECKOM
HaBBIKE.

- 00y4JaeMblii JJIeMOHCTPUPYET CIIOCOOHOCTH K IOJIHOM CaMOCTOSITETbHOCTH
(tommycKaroTCsl KOHCYJIBTAIMH € MIPENo1aBaTeNIeM MO COMYTCTBYIOIIMM BOIIPOCAaM) B
BBIOOpE Croco0a perIeHrs HEU3BECTHBIX WJIM HECTAHIAPTHBIX 3aJJaHUN B pamMKax
y4yeOHOM JUCHMIUIMHBI C HCIOJB30BAaHHMEM 3HAHWM, YMEHUH W HAaBBIKOB,
MOJYYEHHBIX KaK B X0/I€ OCBOCHUS JAHHOW y4eOHOW MUCHMILIMHBI, TaK U CMEXHBIX
AUCUUIUIMH, CJEAYeT CYHMTaTh KOMIIETEHIMIO C(HOPMUPOBAHHONW Ha BBICOKOM
YPOBHE.

OmeHka «HE3auTE€HO» CTaBUTCS TPU  HECMOCOOHOCTH  00ydaeMoro
CaMOCTOSITENIFHO MPOJEMOHCTPUPOBATh HAIMYUE 3HAHWU TIPU PEIICHUH 3aJ[aHHA,
KOTOpbIE OBUIM MPEICTABICHBI MPENoiaBaTesieM BMECTe ¢ 00pa3lioM UX peIleHus,
OTCYTCTBHE CaMOCTOSATEIBHOCTH B TPUMEHEHHM YMEHHS K HCIOJIh30BAHUIO




METOJIOB OCBOCHHSI Y4eOHOW MHWCIMIUIMHBI W HECMOCOOHOCTh CaMOCTOSITEIHHO
NPOSIBUTh HaBBIK MOBTOPEHHUS PELICHUS MOCTABJICHHOW 3aJlayd MO CTaHJIAPTHOMY
o0Opasily CBHUAETEIbCTBYIOT 00 OTCYTCTBUM C(OPMUPOBAHHOM KOMIIETECHIIMH.
OtcyTcTBHE  TOATBEPKIEHUS  HAIWYUS  CPOPMUPOBAHHOCTH  KOMIIETEHLIUHU
CBUJIETENBCTBYET 00  OTpULATEIBHBIX  pe3yJbTaTaXx OCBOEHUS  y4eOHOMU
JTUCIUTUTUHBI.

[Ipu oueHMBaHUU pPE3yJIbTATOB OOYYEHUs: 3HAHUS, YMEHHUs, HABBIKU /UM
OmbITa JEATEIBLHOCTH (BJIaICHUs) B Tporecce (GopMupoBaHUS 3asBICHHBIX
KOMITETCHIIMA HCTIONB3YIOTCA Pa3iudHbie (DOPMBI OIIEHOYHBIX CPEACTB TEKYIIETO,
PyOEKHOTO M UTOTOBOTO KOHTPOJIS (MIPOMEKYTOYHON aTTECTAIUH ).

Tabnuma - @opMbl OLICHOYHBIX CPEJICTB

HaumenoBanue [IpencraBnenue
Ne Kpatkas xapakrepucTtrka
OIIEHOYHOTI'O OIICHOYHOI'O CPEJICTBA
/11 OIICHOYHOTO CPEJICTBA
Cpe/cTBa B (poHIIe
1 IIpakTruueckue 3a1aHus U Pa3znnuaror 3amaun U 3agaHus: KoMmnekr 3amau u
3a1a4u a) PenpoOayKTUBHOTO YPOBHSI, 3aJaHni

MO3BOJISIOIINE OIICHUBATh U
JTUarHOCTHPOBATh 3HAHHE
dakTryeckoro marepuaina (0a3oBbie
MIOHSTHUS, AITOPUTMBI, (DAKTHI) U
YMEHHE MPaBUIHHO UCTIOIb30BaTh
crHelualibHble TEPMUHBI U TIOHATHS,
y3HaBaHUE OOHEKTOB U3yUCHUS B
paMKax OIpeiesIeHHOro pas3aena
JUCITUTLIIAHBI,

0) peKOHCTPYKTHBHOTO YPOBHS,
MO3BOJISIONINE OIICHUBATh U
JTUArHOCTHUPOBATh YMEHUS
CUHTE3UPOBATh, aHAIIM3UPOBATH,
0000maTh (aKTUUECKHUH U
TEOPETUYECKUI MAaTEPHAI C
dbopMynupoBaHUEM KOHKPETHBIX
BBIBOJIOB, YCTAHOBJIEHUEM
MPUYUHHO-CJIEICTBEHHBIX CBS3CH;
B) TBOPYECKOTO YPOBHS,
MO3BOJISIOIINE OIICHUBATh U
JTUarHOCTUPOBATh YMEHUS,
WHTETPUPOBATH 3HAHUS PA3ITUYHBIX
obJacTel, apryMeHTUPOBATh
COOCTBEHHYIO TOUKY 3pEHUSI.
PexoMeHnmyeTcs i1 OLEHKH 3HAaHHUI
YMEHHH U BJIAJICHUI CTYICHTOB.
dopma peoCTaBICHHUS OTBETA
CTYJICHTA: MMCbMEHHas paboTa

2 | CobecenoBanue (Ha CpencTBo KOHTPOJIs, Bomnpocs o
NPaKTUYECKOM 3aHSITHH) OpPraHW30BaHHOE KaK CIICIUalIbHAsl | TeMam/pa3zesiaMm
6606[[3. npernoaaBaTeid C JUCHUITIITNHBI

00y4aromuMcsl Ha TEMbI, CBSI3aHHBIE
C M3y4aeMOU NUCUUIUIMHOW, U




/11

HaumenoBanue
OLIEHOYHOTO
Cpe/cTBa

Kpatkas xapakrepucTika
OIICHOYHOT'O CPEJICTBA

[IpencraBnenue
OIIEHOYHOT'O CpeJICTBa
B (hoHIIe

paCcCYNTAaHHOC HA BBISICHCHHUC
0o0beMa 3HaHUN 00yJaroIIErocs Mo
OTIPENICTCHHOMY pa3Jieiy, TeMe,
npo0JieMe U T.11. Pekomenayercs
IJIA OLICHKHN 3HaHHﬁ CTyI[GHTOB.

KommnekcHrie
MpaKTUYECKUE 3aJaHus

[TpoGiteMHOE 3a/1aHKE, B KOTOPOM
oOydJaromeMycs mpeaararoT
OCMBICIIUTH PEATbHYIO
npoheccCuoHaIbHO-
OPUEHTUPOBAHHYIO CUTYAIIHIO,
HE00XO0IUMYIO ISl PeIICHHUs
JAHHOM TIPOOIIEMBI.
PekomMenayeTcs i OLIEHKU
3HAHW, YMEHUH U BIIaJICHUH, a
TaKKe OTICIbHBIX
JUCITUTUTMHAPHBIX KOMITETECHITUI
cTyneHToB. PopMa MpeaoCTaBICHHS
OTBETa CTYyJICHTA: TMChbMCHHAS
pabota

3agaHud I peuieHust
Kelic-3aga9u

Tect

Cucrema craHIapTU3UPOBAHHBIX
MPOCTHIX U KOMITJIEKCHBIX 3aJIaHUM,
MO3BOJISIONIAS] aBTOMATU3UPOBATH
MIPOIEYPY U3MEPEHHUS YPOBHS
3HAHUW, YMEHHI U BIAJECHUI
00ydJaromerocs.

PexoMenmyercs 11 OLEHKH
3HAaHUW, YMEHUM U BIIaJICHUMN
CTYJECHTOB.
Hcnonb3yercs
«YHuBepcaibHas
TECTUPOBAHUS BI'THW». Ha
TECTUPOBAHUE OTBOJUTCS 60
MUHYT. KaxJblil BapuaHT TECTOBBIX
3agaHui BKiItoyaet 40 Bompocos. 3a
KaXJbli TpPAaBUIBHBIA  OTBET Ha
Borpoc  maetcss 1 Oamn. Ornenka
«3a4TEHO» BBICTABIISIETCSI CTYJEHTY,
ecnu oH HaOpan 50 % mnpaBUIIbHBIX
orBeToB. OICHKA «HE 3a4TCHOY
CTAaBUTCS, €CJIIM CTYyJISHT Habpamn
MmeHee 50 % npaBUIIbHBIX OTBETOB.

BEO-TIPUIIOKECHHE
cucTemMa

doHI TeCTOBEIX
3aJJaHuU

3aueT

CpencrtBo, NO3BOJISIONIEE OLICHUTh
3HAHUS, YMEHUS U BIaICHUS
oOyyaromierocs 1o yueoHoi
aucuuIinHe. PekoMenyercs as
OIICHKHW 3HAHUW, YMEHUUN 1
BJIAJICHUI CTYIEHTOB.

C y4eToM pe3yiabTaTUBHOCTU

Pabotel crymeHTa MOXET OBITh

Kommiekt
TEOPETUYECKUX
BOIIPOCOB U
MPAKTUIECKIX
3aiaHuii (OMJIETOB) K
3auery.




/11

HaumenoBanue
OLIEHOYHOTO
Cpe/cTBa

Kpatkas xapakrepucTtrka
OLICHOYHOT'O CPEJICTBA

[IpencraBnenue
OIIEHOYHOT'O CpeJICTBa
B (hoHIIe

OPUHITO peIICHHEe O NpPHU3HAHHUH
CTyJEHTa OCBOMBIIUM OTAEIHHYIO
4acTh WJIH BeCh 00BEM Y4eOHOTO
npeaMeTa Mo HMTOraM CeMecTpa U
MPOCTABICHUH B 3aYETHYIO KHUXKKY
CTyJeHTa — «3aureHo». CTyleHT, He
BBITIOJTHUBIITUA MUHUMAaJTbHBIN
ob0beM  yueOHOW  paboOTBI  TO
TUCITUIIINHE, HE JOIyCKaeTcs K
claue 3ayera.

3ayer craeTcs B YCTHOH (opMme uiu
B (hopme TeCcTUpOBaHMSI.




