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1. [IEJIb U 3AJTAYM JTACITATLIMHBI

Ileab HCIMIUIMHBEL COCTOHT B (POPMHPOBAHHH Y OOYYAIOIIHXCS CHCTEMHBIX (DYHIAaMeHTalIbHBIX
3HAHHH, YMEHHH H HABBIKOB II0 OHOIOIHYECKHM H OHO(PH3HYECKHM 3aKOHOMEPHOCTSIM,
IIPOTEKAIOIIHM B 3YKApPHOTHUYECKOH KJIETKE, ITPEACTABIISIONNX HaHOOJBIMA () yHIaMeHTaIbHBIH H
IIPAKTHYECKHIT HHTEPEC, YTO CIIOCOOCTBYET ITOJATOTOBKE OOYYAFOIIMXCS K CHCTEMHOMY BOCITPHSTHEO
yYIITyOJIEHHBIX MOAYIIEH H ()OPMHPOBAHHIO Y HHX €CTEeCTBEHHOHAYYHOI'O MHPOBO33PEHHS H JIOTHKH
OHOIOTHYECKOr0 MBIIUIEHHS, HeOOXOMHMMBIX IS ITOCIEAVIOIMIeH Hay4dHO-HCCIIeJ0BaTelIbCKOM
JESTEIIbHOCTH

3amauM JUCIIHIUTHHEI:

— ((opmMrpoBaHHEe Yy OOYYAIOIHXCS TIpeACcTaBIeHHII 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBHTHA KH3HH H MeXaHH3MaX, OOeCIeUHBAIOINMX €€ IIO[Jep KaHie Ha KIETOYHOM VPOBHE
OPraHM3aI[HH;

— OCBOeHHE OOYYAIOIMMMHCS TIPeACTABIIEHHI O 3aKOHOMEPHOCTSIX B3aHMOIEHCTBHA
KOMITOHEHTOB SYKAPHOTHYECKOH KIIETKH B IIPOIIECCE KHU3HEAEATEILHOCTH,

— (popMHpoBaHHEe Yy OOYYAKOINMHXCS 3HAHHH O CTPYKTYPHO-()YHKI[HOHAIbHOH OpraHH3aIlHH
SYKApPHOTHYECKOH  KIeTKH, OCHOBHBIX (DH3HKO-XHMHYECKHX IIpOIeccaX, MOJIEKYIIIPHBIX
MeXaHH3MaX, ITPOTEKAFOIIX B SYKapPHOTHYECKOH KIIETKE

— (opmMrpoRaHHe Yy OOYYarOI[MXCS 3HAHHH O COBPEMEHHBIX (YHIaMEHTAIbHBEIX H
IPHKIIAAHEIX HCCIEMOBAHIAX, PEAM3YEMBIX TIIPH H3VYEHHH IIPOILIECCOB, ITPOTEKAIOINHX B
3YKAPHOTHUCKOH KIIETKE ;

— Pa3BHTHe Y OOVYAIOIIHXCS HABBIKOB YYAaCTBOBATh B OOCYKIEHHH BOIPOCOB H JHCKYCCHH
ITO TeMAM JTHCI[HITIHHBI;

— (opMupoBaHHe Yy 0OYYalOIMHXCS METOJOJOTHYECKHX H  METOZHYECKHX OCHOB
OHOJIOTHYECKOI 0 MBIIIUIEHHS H €CTECTBEHHOHAYYHOI'O MHPOBO33PEHH S,

— (popMHPOBaHHE Y 00YYAIOIIXCS HABBIKOB PabOTHI ¢ HAYYHOH JIHTEPaTyPOH,

— O3HAKOMIIEHHEe OOVYAIOIHMXCS C TIIPHHIMIIAMH OpraHH3aii palboTel B HAaYYHOIN
1a00paTOpPHH, C YCTPOHCTBOM MOP(OIOrHYeCKOH J1a00paTOpHH, C MEPOIPHATHSIMH IIO0 OXpaHE
TPYyZa U TEXHHKE Oe30ITaCHOCTH,

— (popMHpoBaHHE y 00 YYAFOIIMXCS HABBIKOB OOIIEHHS B KOINIEKTHBE.

2. MECTO JUCIIUIIJINHEBI B CTPYKTYPE OBPA3OBATEJIbHOH ITPOI' PAMMBbI

JHuciprrmiHa «b HoJ10rus KJjaeTKm» OTHOCHTCA K biioky 1 yueGHOro roiaHa.

MeRMCIMILIHHAPHbIE H BHY TPHANCIMILIMHAPHDbIE CBS3H:
JInsg u3ydeHHsS AaHHOH Y4YeOHOH JHCIIMIIIMHBI HEOOXOJHMMBI 3HAHHS, YMEHHS M IIPaKTHYECKHE
HaBBIKH, TTOJTYYEHHBIE OOYYAIOIIMMIICSI B Pe3yIbTaTe OCBOEHHS 00pa30oBaTEIBLHOH ITPOrPaMMBL I10
OJHOMY M3 HaITPaBJIEHII:

e 06.03.01 buonorus (ypoBeHb OakKajlaBpHaTa);

e 19.03.0] buorexHomnorus (ypoBeHb OaKagaBpHaTa).



3. TPEBOBAHMHA K PE3YJIbTATAM OCBOEHUWA JUCIIUIIJINMHDBI:

KomMmnere HI[HA

HuagukaTtop

IHoxkazaTesn JOCTHAECHHHA OCBOCHHH KOMIIETEHIIHH

OneHoYHBIe CpeJCTBA

VK-1. CriocobeH oCcyI[ECTBIATD
KPHTHYE CKHI1 aHAJIH3 ITp 00JIEMHBIX
CHTYAL[HI Ha OCHOBE CHCTEMHOTO
I10/1X071a, BhIpaOaThIBaTh CTPATETHIO
neHCcTBHHA

VK-1.2. ©opMyJHpPYET LIETTH H
paccMaTpPHBAET pa3JIMYHBIE BapHAHTLI
p €lIeHHA [MPOoOIeMHOE CHTYaL[HH

3HAET: OCHOBBI VUEHHA O KJIETKE, CTPYKTYPHO-
(pVHKLIHOHAIBHY 0 OpraHH3aLHI0 KIIETKH, (PH3HKO-

XHMHYE CKHE, MOJIEKYJIAPHbIE ITp OLIEC ChI, TP OTEKAIOIIHE B
KJIETKE, COBp EMEHHbIE Harlp aBJIEHHA B H3YUY€HHH KJIETOYHOH
OHONIOTHH

T TEKy1Ero KOHTP OJIA:
-KB

JLst 11p OMEeKY TOUHOH aTTECTALHH
-KB, T3

VMeeT: MoIb30BaThCA Pa3HYHBIMH OHOJIOTHYE CKHMH
TepMHHaMH, Y 4ac TBOBAaTh B 00CYKI€HHH OTIEJIbHBIX TEM
ITHUCLIHIUTHHEBI «bHonorHa Kinertxy

JIms1 TeKy1ero KOHTPOJIA:
-KB

JLIs T1p OMEKY TOUHOH aTTeCTaLHH
-KB, T3

VK-1.3. OLieHHBa€ET IMp aKTHIECKHE
[IOCJIENCTBHA peaH3alHH JEHCTBHI 10
pa3peleHHIo NMpooaeMHOoH CHTYaLHH

3HAeT: cTpOeHHE H OHOJIOrHYECKYI0 P0Jib HYKJIEHHOBBIX
KHCJIOT B XpaHEHHH H pealH3alHH I'eHe THYeCKOo

HH( OpMALHH, CTPYKTY pHO-()YHKLIHOHAIbHY 0 Op FaHH3aL[H 0
KJIETKH, (PH3HK 0-XHMHYECKHE, MOJIEKY JIAPHbIE ITPOLIECCHI,
Ip OTEKAIOIIHE B KIIETKE

J{na TeKyIero KOHTPOJIA:
-KB, 11

JL 11p oMe Ky TOUYHOH aTTECTALHH
- KB

YMeeT: 000CHOBBIBATE I10 CIICOCTEBHA pPa3sBHTHA
OHOIOTHYECKOTO [IpoLecca I1o 3aJda HHOH TEME

J{ns TeKyIero KOHTPOJIA:
-KB, 11

JLs 11p OMeKY TOUHOH aTTeCTalHH
- KB

VK-6. CriocobeH orp eneaTh H

P €aH30BbIBaTh [TPHOPHTETEI
coOcTBEHHOH AeATENBHOCTH H
criocoObI €€ COBEP IIEHCTBOBAHHA HA
OCHOBE CaMOOIL[EHKH

VK-6.2. OLIeHHBaET CBOH PECYPChI H HX
Ip €€NbI (JITYHOCTHBIE, CHTY ATHBHBIE,
BpEMeEHHBIE), OITTHMAJIbHO HX
HCIIOJIB3YET JIJIA Y CIIEMHOT O
BBITIOJIHEHHA [MOPYYEHHOT0 3a]aHHA

3HaeT: GHDHDH{IIECIC}’ID CYIIHOCTD ITPOLICCCOR,
[P OHCXOOAINIHX B EFKH[]HD'IHIIECKDI;.I KIICTKC, COBpP CMCHHBIC
HalIp aBJICHHA B H3Y UCHHH KJIe TOYHOH OHOJIOrHH

JI71s1 TEKy1IEro KOHTPOJIA:
-KB

JL 11p OMEeKY TOUYHOH aTTECTALHH:
- KB, T3

YMeeT: K 3aJ1laHHOMY CpPOKY aHaJIH3HPOBaTh H

CHC TEMAaTH3HPOBaTh CIIEI[HAJIM3HPOBaHHY 10 Hay YHY 10
JHTEPATYPY I10 3aJaHHOH TEME, HCIOJIb30BaTh MEHKO-
OHoNorH4YecKHe TEPMHHBI B 00 CYIEHHH OT/I€IbHBIX TEM
ITUCLIHIUTHHBI «bHonorva Kineriay

J[71s1 TEKy1IEro KOHTPOJIA:
-KB, [

JLI 11p OMEKY TOUYHOH aTTECTaL[HH:
-KB, T3

OIIK-2. CriocobeH TBOp YeCKH
HCIT0JIb30BaTh B I opeccHOHATBHOH
IEeATENbHOCTH 3HAHHA
(pyHAaMeHTaJIbHBIX H MPHKIAHbIX

OIIK-2.1. IIprmeHsAEeT
()yHIaMeHTaIbHbIE 3HAaHHA B c(hepe

11p ope cCHOHANIBHOI JIeATETHOCTH J1JIA
IMOCTAHOBKH H P €llIEHHA HOBBIX 3a7]au

3HAaeT: aKTyaJbHble IIPoOJIEMBI H TEHJECHLIMH pPa3BHTHA
Hay4yHOH 0051acTH, IocBANEHHOH H3YYEHHIO KJIETOYHOH H
MOJIEKYJIAPHOH OHOOrHH KJIETKH

J[71s1 TEKy1IEro KOHTPOJIA:
-KB, [

JLA 11p OMEKY TOUHOH aTTECTAL[HH:
- KB




paszenoB JHCIHIUHH (MoJIyei),
OTIpeJIeNAI0IIHX HAIlpaBJIeHHOCTh

IIp orpaMM MarHCTP aTypPhl

YMeerT: IPHMEHATE TIOJIIVUCHHBIC 3HAHHA O TIPOLIECCAX,
IPOTCKAOIIHX B Pas/IHYHbIX KOMIIAPp TMEHTAX KIJICTKH IIPpH
P CIICHHI FII]DdJECCHDHH.]'IhHhIK 3aldal

JIms1 TeKy1ero KOHTPOJIA:
-KB

JLIs 11p OMEeKY TOUYHOH aTTECTALHH:
-KB

ITK-3. CriocobeH rutaHHp oBaTh H

p €aJTH3 0BbIBATh TP 0(peCcCHOHAIbHBIE
MEPOTIPHATHA B COOTBETCTBHH C

I1p O(pHIIEM TTPOTP AMMBbI
MarHCTPaTypPhl

ITK-3.3. IIpyHHMAaET y4yacTHE B HAY YHBIX
IHCKY CCHAX H TMPEICTABIIAET
T10JIYYEHHBIE B HCCIIENOBaHHAX
pPE3YNbTaThl B BHIE OTYETOB H HAYYHBIX

ITy OJTHK AL

3Haer: CTpoeHHe H OHOJOIHYECKYH pPOJIb HYKIEHHOBBIX
KHCIIOT B XpaHEeHHH H pealH3alHH TIeHeTHYeCcKOoH
HH(OpMAaLHH, CTPYKTYPHO-(YHKI[HOHAIBHYO Op FaHH3aL[HIO
KIETKH, (QH3HKO-XHMHYECKHE, MOJIEKYIAPHBIE TIPOLIECCHI,
MPOTEKAIOIIHE B KIETKE, COBpPEMEHHbIE HarpaBlIeHHA
pPa3BHUTHA Hay4HoH o001acTH, TIMOCBAIIEHHOH H3YUYE€HHIO
OHOIOTrHH KIIETKH

JI71s1 TEKy1IEro KOHTPOJIA:
-KB

JL 11p OMEeKY TOUYHOH aTTECTALHH:
-KB, T3

VMeeT: TMIPECTABIATD PE3YIbTATbl Oy OJHKOBAHHBIX
Hay4HbIX HMCCIENOBAHHI B BHJE VCTHBIX [JOKIAJOB,
OTCTaHBaTh CBOH HAYYHbIE B3 INIAAbI B HAYYHBIX JJHCKY CCHAX

JI71s1 TEKy1IEro KOHTPOJIA:
-KB, [

JLA 11p OMeKY TOUYHOH aTTECTALHH:
- KB




4. COAEP’KAHHUE JUCHHUIIJINHBI, CIPYKTYPUPOBAHHOE IIO bJIOKAM C
YKASAHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHUX YACOB
N BHUJ1OB 3AHATHU

4.1 O0beM JAHCOHILIJIHHBbI B AKAJJCMHYICCKHX YacaX, BbBIIC/JICHHBIX Had KOHTAKTHYHO pﬂﬁﬂ'l‘}'
ﬂﬁ}"lﬂlﬂllﬂlxﬂﬂ C I1penogaBareJice H Ha CaMOCTOATC/IBHYH) BHCECAYIHTOPHYH) pﬂﬁﬂ'l'}'

00y IIMXCH
TpyroeMKOCTh CemMecTphbI
Buj yueoHoii padorbI leM B aKkageMHIeCKHX acaAX
1
(A
AYIIHTOpHBIE 3aHATHA (BCETO) 44 44
B Tom yHcIe: - -
3aHATHA JIEKLJHOHHOI'O THIIA 12 12
3aHATHA ¢EMHHAPCKOTO THIIA 32 32
3 HHX:
[IpaKTHYECKHE 3aHATHA 24 24
CeMHHapbI 8
CamocToATeIbHasA BHeayJHTOpHasA paboTa (Bcero) 64 64
B ToM 4yHCcIIE:
IToaroToBKa K ayJJHTOPHBLIM 3aHATHAM (TTp opadoTka yuedHOoro 20 20
MaTepHasa I10 KOHCTIEKTaM JIEKLIHI H yueOHOoH THTepaType)
PaboTta ¢ TecTaMH H BOITP OCaMH JIJIA CaMOITPOBEPKH 16 16
IToroToBKa JOKJIaZ0B, ITo/100p H H3yYeHHE Hay YHbIX JIHTEP aTyPHBIX 16 16
HCTOYHHKOB, HHTEPHET-P €CYPCOB
lIoaroToBKa K cja4e Ip OMeKY TOYHOH aTTeCTaLlHH 12 12
IIp oOMe:KYT OYHAA ATT eCT ALHA - IK3AMEH 36
113 HHX Ha MPaKTHYECKY [0 MOJArOTOBKY * 57 57
O0masa TpyI0EMKOCTD —— 144 144
3a4. e]1. 4 4

“IIpakmndeckan nodzomoeka (I111) - chopma opeaMuzayui obpaizoeamensHoll OeamenbHOCMIL NpPU OCE0eHll 0bpazoeamenbHoll
NPOIPAMMEL & YCNOBUIX ELINOMNHEHNUS OOYUAIOUUMICE ONPeoeneHHsIx 8udoe pabom, cefaHbx ¢ byovuell npoeccuoHansHoll
OesamenbkHOCM B 1 HANPAsMeHH kI Ha (hopMuUposariie, 3aKpenfieHiie, Passumie npaKmuueckix HaghiKog 1 KoMhemeHyul no npogpunmo
coomeemcmayvioujerl obpaoeamensHoil NPosPaMMbl

4.2 Cogep:xanue JUMCIHUILIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM (pasge/iaM) ¢ YKa3aHHeM
OTBEJEHHOI0 HA HUX KOJIHYECTBA aKaJAeMHYeCKHX YACoB H BH/I0B 3aHATHI

H3 HHX HA
KoHTakTHas padoTa, akajgeM. 4
NpaKTHYeC
3auarus KYH
HauMeHOBAHHe OJI0KA 3AHAT HA JIEKITHOHHOTO CP | Bcero | moaroroBKy
JIEKITHOHHOI'O THIIA ¥
THIIA
C 113
baok 1 - KneTka Kak CTpYKIypHad, - 4 4 18 )8 15
(VHKIIHOHAILHAA H reHeTHIeCcKas eJITHHHITa - -
Baok 2 - Knerounsle MmemOpanel. CTpoeHHe H 4 ) [ 20 16 s
()VHKIIHH opraHesUl. Be3HKyIApHBIA TPaHCIOPT - -
Baok 3 - I[THTOCKeNeT H CTPYKTYPHEIe DeJIKH, 15
BHYTPHKIETOYHBLIH TPAHCIOPT, CHTHAJIHHT H 4 4 4 16 28
azre3Hs
Brok 4 - KnneTo4HBIH HKT, MHTO3, allONTO3 7 . 4 10 16 9
IIpoMexyToMHAA ATTECTAIHA - YKIAMEeH i i i i 36 -
HIoro 12 8 24 | 64 | 144 7

Ipakmuyecxue 3anamua: C — cemunap, 113 — npakmudecxoe 3araniue, CP- camocnoanensHaa eHeayoumopHan
paboma.



OOpa3oBaTrenbHasd JeSITeIIBHOCTE B (popMe ITpaKTHYeCKOH ITOATOTOBKH, ITpeAycMaTpHBAaroIas
y4acTHe OOYYAIOIIMXCS B BBOIOIMHEHHH OTJEIBHBIX SIIEMEHTOB paloT, CBS3AHHBIX € OyAyIleH
Npo(eCCHOHATLHOH JAeATeIbHOCTRIO, OPraHH30BaHa B COOTBETCTBHH C pa3pa00TaHHBIM Y4ueOHBIM
IU1aHOM H JocTtHraeT 80% oT oOIeH TPYAOEMKOCTH JHCIHIUIHHEL IS 3aHATHH CEMHHAPCKOIO THITA U

50% oT 3aHSATHH CaMOCTOSTEIILHOH PadOTHI.



4.3 TemaTHvYecKNH ILVIAH 3aHATHH JeKITHOHHOI0 THIIA - Bcero 12 yacoB

JdeMOHCTp ALNHOHHO®
No HauMeHOBAHHE TeMbI POpMHpYembIe odopynoBAHHE H
TeMBbI JIEKIHOHHOI'O 3AHAT HA Hacer Conepaaiue Tembl HH'HHHHTDPHU y4ueOHO-HATJISTHbIe
KOMIIeT e HI[H i
noco0HA
Bbiiok 1 - KlIeTKa KaK CTPYKTYPHAA, (PYHKIHOHAJILHAS H FeHeT HYe CKAA eIHHHI[A
1. OpraHHsz aLHAa rnpo- H 2 CTpyKTypHasi opraHH3aLlHA [1p 0- H 3yKapHOTHUecKoH KIeTkH. Posb MeMOpaHHBIX MYJIbTHM €qHITHAsA
syKapHOTHYEeCcKOH KieTkH. O0masn CTPYKTYP B KH3HENEATENbHOCTH KJIeTKH. O01aa Mop (poJIorHa KIETOYHOro Apa. armrapaTypa,
Mop(oNIorHa KIETOYHOIo Apa SAnepHas obomouka. XpoMOCOMHbIE€ TEPPHTOPHH. SAPBINIKO - HCTOUHHK PHOOCOM. VK-1.3 HHTEpP aKTHBHAA JOCKa,
Permmikarpa JJHK. MyTareHes MonexynapHoe ctpoeHHe JJHK, cTpyKTypHas opraHH3alHAa XpoMOCOMBI, 3YXp OMaTHH H OIIK-2.1 I1p €3€HTAL[HH
reTepoxp oMaTHH HHTep (pa3HbIX XpoMocoM. CTPYKTypa reHa 5yKapHOT Pervmkarsa
JIHK. OcHOBHBIE 3Tarlbl, p eTUHKaL[HA ¥V 3YKapHoTa. MexaHH3MbI MOJIEKYIAPHOH
periapaiLH. IIoHATHE My TareHesa
Buiok 2 - KiteTounblie MeMOpaHbl. CTpoeHHe H ()YHKIHH OpraHe Ul. Be3HKYJSIpHBIH TPAHCIOPT
1. CTpoeHHe H OHoIorHYecKas 2 CtpoeHHe H OHonorH4eckasa (yHKLHA Ki1eTouHoi MeMOpaHbl. JIMITHABI — VK-1.3, MYJIETHM €HHHAA
(pYHKLIHA MeMOpaHbI, IMTHKOKAJIHKC. AHIKOKPHCTAJUTHYECKOE COCTOAHHE, MOABHKHOCTD, JIDC, BA3KOCTh MeMOpaH. OIIK-2.1 armapartypa,
MemOpaHHbIe 6enKH. I MHKoKamHKke. MekKKIeTouHble B3aHMOJIeHCTBHA HHTEP aKTHBHAA J10CKa,
I1p €3€HTaLHH
2. CTpoeHHe H (pYHKILTHH Op raHeJLI 2 JIH30COMBI. DHIOCOMBI. DHOIUIa3MaTHYE CKHH PETHKYITYM. Armiapat ['oJbLKH. VEK-1.3, MYJIETHM €HHHAA
SYKapHOTHYECKOH KIIETKH. BesHkyApHbIA TpaHcerop T MexaHH3MbI (popMHpP OBaHHA BE3HKYJI. JHJIOLIHTO3 H OIIK-2.1 armapartypa,
3K30LIHTO3. MHTOXOHIPHH. HHTEP aKTHBHAA J10CKa,
I1p €3€HTaLHH
Biiok 3 - ITHT OCKeJIeT H CTPYKTYPHbIe 0eJIKH, BHYTPHK.JIeTOYHbIR TPAHCHOPT, CHCHAJIMHT H AT e3Hs
1. ITHTOCKENET KIIETKH H 2 LIHTOCKENET KIIETKH H BHY TPHKJIETOYHBIH TPaHCIOPT. KOMITOHEHTLI BHEKJIETOYHOIO VEK-1.3, MYJIETHM €HHHAA
BHY TPHKJIETOYHBIH TP aHCIIOPT. MaTpHKca (ba3anbHasA TaMHHa, O€NMKOBBIH cocTaB, 00pa30BaHHE OEIKOBBIX KOMILIEKCOB OIIK-2.1 armapartypa,
H TTOJTHMEPHBIX C €Tei). HHTEP aKTHBHAA J10CKa,
I1p €3€HTaLHH
2. bHomMexaHHYeCKHE TP OLIECCHI 2 bHOMEXaHHYECKHE IMPOLIECCHI B KIYTHKAX H PECHHYKAX, MEXAHOTPaHC Iy KLIHA VK-1.3, MYJIETHM €HHHAA
KopTHeBoro oprata, (poTopeLiera OIIK-2.1 armapartypa,
HHTEP aKTHBHAA J10CKa,
I1p €3€HTaLHH
baok 4 - KiIeTOUHBIH I{HKJL, MHT 03, AIIONTO3
1. KneToyHBIH 1HKIL 2 KneTouHbni LHKJ, ¢a3bl KIE€TOYHOTro LHKIa. MuTo3. CTagHH MHTO3a. Peryisaia VEK-1.3, MYJIbTHM €qHITHAsA
KJIETOYHOTIO LIHKJIAa. KOHTPOIBHBIE TOUKH KJIETOYHOIO 1[HKIIA, HX aKTHBaLHA. CBA3hb OI'K-2.1 armapartypa,
[POLIECCOB pPeruTHKaLHH. CBA3bh MEXAHH3MOB P EryJIALHMH KIETOYHOTO LHKIIa C HHTEP aKTHBHAA J1OCKa,
TPOLIEC CAMH arloITT03a, ay TO(arHH H OHKOTeHe3a Ip €3C€HTALHH




4.4 TemaTnyecKHH ILIAH 3aHATHI CEMHHAPCKOro THIIA - Beero 32 yaca

dopma el PopMBI H
No B TOM DopMHpYeMBIe
TeM HPOBEAEH I HanmeroBatue TeMbI YHCJIe CoaepxkanHe TeMbI NP AKTHYECKOI0 3AHAT HS HHIHKATOPbI L
o NPAKTHYE CKOr'0 NP AKT HYeCKOro 3aHATHSA Ha B TeKYIIero
3AHAT HA L KOHTPoJIs
biok 1 - KimeTka KaK CTPYKTYPHAS, PYHKIHOHATILHAA H FreHeTHYeCKAS e JTHHHIIA
1. IIpakmTHueckoe Peryisaipa sKcrpeccHH reHoB 4 13 Knaccel PHK. Cxema peryiaLmH Tp aHCKPHIILIHH IF'eHOB 3YKapHOT H VK-1.2, VK-1.3, KB, 1
3aHATHE HHX Ha | IIPOKApPHOT. ¥YPOBHH KOHTPOJIA 3KCIIPECCHH I'eHOB 3YKapHOT. IIpHMepsl VK-6.2,
I11 STHIreHe THYECKOH peryJILHH. Perysais rp oLiecc 0B TP aHCKPHITL[HH, OIIK-2.1,
80% cruTaficHHra H TpaHceJA1HH. TpaHCKpHIT[HOHHBIE (pakTophl. Perpeccopnl H ITIK-3.3
aKTHBATOpPHI TpaHCKpHITHH. Ponk HekomHpyonHx (siPHKB perymaipii
TPaHCKPHIILIHH.
2. CemiHap- gebatsl | CTpyKTypHas H (pyHKLHOHAIbHAA 4 13 OmHOKH perrHKaLHH H pernapaliHH. KaHiieporeHe3 H oHKoreHbl. [IpoekT VK-1.2, YK-1.3, KB, 1
reHOMHKA HHX Ha | «I'eHoM 4enoBeka». CTpyKTypHas H ()yHKL[HOHaIbHaA reHoMHKa. IIpoekT YEK-6.2,
III «Single cell project» OIIK-2.1,
80% ITK-3.3
Baok 2 - Knerounble MeMOpaHbl. CTpoeHHe H (PYHKI[HH opraHe Ul Be3HKYJIAP HBIH TPaHCHOPT
1. IIpakmHuecKkoe BHocHHTE3 MeMOpaH. Be3HKy IApHbIH 4 13 THIBbI MeMOpaHHBIX TpaHCITIOpTEP 0B. BHocHHTE3 MeMOpaH. M eXaHH3MBI VK-1.2, YK-1.3, KB, [
3aHATHE Tp aHCIIop T BHEKIIETOUHbBIE HHX Ha | oOpa3oBaHHA BHY TPHKJIETOYHBIX Be3HKYI. 11y TH TpaHcImopTa BE3HKYII OIK-2.1,
BE3HKYJIBL. IIII BHYTPH KJIeTKH. BHeKIeToUHbIE BE3HKYbI. Polib MeMOp aHHBIX
80% CTPYKTYP B MEKKIETOUYHOH KOMMYHHKAL[HH
2. IIpakmiueckoe IIyTH cHHTE3a, MPoLEcCHHTa H 4 13 ITyTH cHHTE3a, Mp oLlecCHHIa H SKcriopTa Oenka B KieTke. MexaHH3MBbI VK-1.2, YK-1.3 KB, 11
3aHATHE sKcriopTa Oeslka B KJIeTke. DHJOLHTO3 | HHX Ha | 3HIOLHTO03a H 5K30L[HTo3a. JIH30coMalbHbIE IMp OTEHHA3hI. OIIK-2.1
H 5K30L[HTO3. JIH30Cc0oMBI, ayTodartsa IIII DopmMHp 0BaHHE H JerpajaLisa JH30coM. AyTodarts.
80%
3. IIpakmueckoe ITocTTpaHCIALHOHHLIE 4 13 ITocTTpaHCIALIHOHHBIE MOH(HKALIHH 0erkoB. DI1P: OHOXHMHYECKHE VK-1.2, VK-1.3 KB, 1
3aHATHE MOTH(HKALIHH O€IKOB. HHX Ha | OCHOBBI JETOKCHKALIHH 3K30I€HHBIX H 3HIOME€HHBIX TOKCHYHBIX ¢ OEIHHEHHI, OIK-2.1
bHoxHMHYECKHE OCHOBBI IIII CHcTeMa LIHTOXp oMa p450, 3HaueHHE HapyIIEHHH CHC TEMBI JIETOKCHKALIHH B
e TOKCHKALIHH 5K30TMeHHbIX H 80% pa3BHTHH ITaTOJIOTHIH.

JHAOI'CHHBIX TOKCHYHBIX CDE,I[I*]]-IEHHITI




Byiok 3 - ITHTOCKE/IeT H CTPYKTYPHbIe 0eJIKH, BHYTP HKJIET OMHbIH TPAHCIIOPT, CHITHAJIHHT H a/ire3HA

1. IIpakniiueckoe CTpyKTypHBI€ O€IKH H 4 13 CTpVKTYpHBI€ O€JIKH H LIMTOCKENET KIeTKH. IIp oMexyTouHbIe (pHIaMeHThL YEK-1.2, KB, 1
3aHATHE LIHTOCKEIET KIIETKH HHX Ha | AKTHH-MHO3HHOBas CHCTeMa MHOLIHTa. MHo(QHOPHIIIEI, CTPOEHHE VK-1.3,
III1 CTPYKTYPHOH €IHHHLIBI COKPATHTEJIBHOIO ariapaTa — capKoMepa. 3HaueHHeE YK-6.2,
80% HapyIIEHHI CTPYKTYPbI LIUHTOCKEIETA B pa3BHTHH IMaTOJIOTHH OIK-2.1,
IIK-3.3
2 CemmHap- aebatsl | MeXKIeTouHbIe 4 13 MeaacIieTouHbl€ B3aHMOIeHCTBHA | IUIOTHBIE, alil€3HBHbIE, I[EJIEBbIE VK-1.2, KB, 1
B3aHMOJeHCTBHA. ATIOITTO3. HHX Ha | KOHTAKTBL JECMOCOMBI, CEMTTHPOBAHHbIE KOHTAKTLI, IUTa3MOECMAc OMBI. VK-1.3
III1 Ponpb 1iHTOCKENETa B MEKKIIETOUYHBIX B3aHMOJEHC TBHAX. AITOITTO3 - OIIK-2.1,
80% BHE IITHHI [Ty Th pa3BHTH:A ariorrrosa ITIK-3.3
baok 4 - Ki1eTOYHBIH IHKJI, MHTO03, ANIONTO3
l. IIpakmTHueckoe PeryisaiHa KJIeTOYHOTo 1HKIA 4 13 KnerouHprii k. CTagHH MHTO3a. XapaKTepHCTHKA (ha3 MHTO3a. VK-1.2, VK-1.3, KB, 1
3aHATHE HHX Ha | Oco0eHHOCTH MHTO3a KHBOTHOH H pacTHTENbHOH KIeTKH. Perymsips VK-6.2,
I11 KJIETOYHOTO LIHKJIa. PYHKIHOHHPOBAHHE KOHTP OJIbHBIX TOYEK OIIK-2.1,
80% KJIeToUHOro LHKIa. Oco0eHHO CTH p eryJIALHH KJIEeTOYHOro LHKIIA B I1K-3.3
OIMyX0JIEBOH KJI€TKe. CBA3b MyTareHe3a H KI€TOYHOro 1HKIIA
HTtoro 32 yaca 3 HHUX Ha I1II- 25 4yacoB

KB — xonmponvHole gonpocwti, | — memot dina ooxnaooe, C3 - cumyaijlionHvle 3a0a4u

“Tpakmudeckan noozomoeka (I1IT) - hopra opeaniizayil obpaz0eamensHoll deamensHocmi NpL 0ceoeHl 0bpa0eamensHotl NPOSPamMMsl € YCNOBUIX ELINONHERIUA OBYUAIOULIMICE ONpedeneHHbIx
gudog pabom, c823aHHLIX ¢ OyOyujell npogheccuoHansHoll eamensHOCMb) 1L HANPABNeHHBIX HA (hopMUPOEaHIe, 2aKpenieHie, PAgumie NPAKMUYecKUx HABLIKOE 1 KOMNemeHyul no npogumo
coomaemcmeyioueli 0bpa208amensHotl NPo2 Panmmsl
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4.5 BaeayiTopHas caMOCT0fiTeJIbHAA padoTa — Bcero 64 gaca

BH/T caMOCTOAT e IbHOM padoThI

Yacel B
TOM YH CJIe
Ha IIII*

DopMHpP YeMbIe KOMIeTe HI[HH

ITogroToBka K ayJJHTOPHBIM 3aHATHAM (IIpopaboTKa
yueOHOro MaTepHasia 10 KOHCIIEKTaM JIEKLHI H v 4e0HoI

HTEPATyPE)

2() 13 HHX Ha
I[ITI- 50%

VK-1.2, VK-1.3, OIIK-2.1, IIK-3.3

PaboTa ¢ TecTaMH H BOTIpOCaMH OJIA CaMOIIP OBEPKH

16 M3 HHMX Ha

VK-1.2, VK-1.3, OIIK-2.1, IIK-3.3

IOI- 50%
IlogroToBka JOKIa0B, ITo/100p H H3yYeHHE Hay YHbIX 16 H3 HHX Ha VK-1.2, VK-1.3, OIIK-2.1, TIK-3.3
JIHTEP ATYPHBIX HCTOYHHKOB, HHTEPHET-PECYP COB IIT1- 50%
[TogroToBka K cZja4e IripOMEKY TOYHOH aTTeC TalHH 12 {3 HHX Ha VK-1.2, VK-1.3, OIIK-2.1, IIK-3.3.
IOI- 50%

Htoro

64 yaca s HiX Ha ITII1- 32 yaca

“TIparkmudeckana nodzomoseka (I111) - chopma opeauzayul 0bpazoeamenbHoll 0eamenbHOCMIL NPU OCBOeHUI 0bpa3oeamenbHOIl
NPOSPAMMEL & YVCAOBUIX EhINOMHEeHUS ObyUMowuUMUCT oONpedengHHbix eudog pabom, celaHux ¢ byovugell npogheccuoHansHoil
OeamenbHOCMbI0 UL HaNPABMEHHLIT Ha (QOpMUPOEaHLEe, 3aKpeneHie, Paseumue NPakmuyeckix HAagkKoe 1 KoMnemeHyiil no npoghiinwo

coomeememeayiouell 0bpa08amensHol NPO2PAMMBL

4.5.1 CamocToATEIbHAA IPOPAOOTKA HEKOTOPLIX TEM — He MpPeAYCMOTPEHA

5. OPTAHM3AITUS TEKYIHIETI'O KOHTPOJIA 1 ITIPOMEKYTOUYHON ATTECTAIINU
5.1 BHabI OII€EHOYHBLIX CpPeACTB, HCIOJIb3YEMbIX NPH TEKYIIEM KOHTPoOJI€ H IPOMEXKYTOIHOM

ATTECT AITHHA
BopMBbI HasBaHHe GI0KA O0II1ee KOJIHYe CTBO OIle HOYHBIX Cpe/ICcTB *
KOHTpPOJIA T3 KB II[
bnok 1 - KneTka Kak cTPYKTY pHas, 20 26 s
()YHKLIHOHAJIbHAA H IreHeTHYeCcKad eHHHLIA
bnok 2 - KnerouHbie MeMOpaHbl. CTp oeHHe H 20 29 5
. (PVHKLIHMH op raHe UT. Be3HKy IApHbIi TpaHcIiop T
Texymun B 3 - I_[I:ITOCI{E:.]'IE:TH CTPYKTYDHbIE GeNKH,
KOHTP OJTh JIOK . TPYKTYP )
BHY TPHKJIE TOYHBIH TP aHCTIOPT, CHIHAJIMHT H 30 15 5
azresHa
Bnok 4 - KneTtouHsIA LMK, MHTO3, alloIITO3 18 20 3
I IpomexyTOUHAA aTTECTALIHA 10 JHCLIHIUIHHE - 3K3aMEH 70 12 -
* CoOKpaieHIA OUECHOUHBIX CPeOCING:
I3 — mecmoente 3a0aniia, KB — KOHMPoIbHbe eONpocsl, J — memsl 014 OOKNAO0 6
5.2 Opranmsanus TeKymero KOHTpoJis o 0J10kaM JUCIHILTHHbI
., HaumeHoB aHHe
No KOHTp oTHpYeMBIe pa3aeibl (TeMbI) KoJa KoHTp o1HPY eMO B SR
n/m THCHHILJITHHBI KOMIeT eHIIHH (HJIH ee YACTH) .
CpeaCcTBA
| Bnok 1 - KneTka Kak cTpYKTy pHas, VK-1.2, VK-1.3, OIK-2.1, IIK-3.3 KB. Il
()YHKLIHOHANIbHAA H IreHeTHYeCcKas eHHHLIA ’
- Briok 2 - KnerouHsie memMOpaHbl. CTp oeHHE H VK-1.2, VK-1.3, OIIK-2.1, TIK-3.3 KB, T
- (pyHKIH op raHe Ul Be3sHKy JpHbIH TP aHCIIOP T ’
Biok 3 - IJHTOCKENET H CTPYKTYpPHBbIE OENKH, VK-1.2, YK-1.3, OIK-2.1, IIK-3.3
3 BHY TPHEJIE TOYHBIH TP aHCIIOPT, CHIHAJIMHT H KB, /]

arre3HsI

4 Bnok 4 - KneTtouHsIA LMK, MHTO3, alloIITO3

VK-1.2, VK-1.3, OIIK-2.1, IIK-3.3

KB, 1
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5.3 Oprann3anua KOHTPOJIA CAMOCTOATEIbHOM PadoThI

Koa KoHTpO/Hp YeMOH HaumeHOBaHHe
Buja padorbi KOMIETeHI[HH OIeHOYHOI'0
(HJIH ee HHAHKATOPA) cpeacrea*
IToAroToBKa K ayJHTOPHBIM 3aHATHAM (IIpopaldoTKa VE-1.2, VK-1.3, OI'IK-2.1, IIK-3.3 KB, 11
y4e0HOro MaTepHasia 110 KOHCITeKTaM JIEKIIHH H y4e0HOoH
JHTEPATYPE)
PaboTa ¢ TecTaMH H BOITPOCAMH IS Ca MOIIPOB €PKH VK-1.2, VK-1.3, OIIK-2.1, TIK-3.3 KB, T3
IToaroToBKa JOKIaJ0B, IToA00p H H3YUYEHHE VE-1.2, VK-1.3, OIIK-2.1, IIK-3.3 KoHTp 071k Ha
HayYHbIX JIHTEPATYPHBIX HC TOUYHHKOB, HHTEPHET- ay JUTOPHBIX 3aHATHAX,
PECYPCOB I10 pe3yJbTaTaM
I107]TOTOBJIEHHOI'O
JIOKJTaJ1a, Ip €3eHTaLHH
IloniroToBKa K cJ1a4ue rp oMeKy TOUHOH aTTeCTalHH VK-1.2, VK-1.3, OIIK-2.1, IIK-3.3 KB, T3

5.4 Opranmsanus NPpoMe KYTOYHOH ATTecTanuu

‘:DﬂpMﬂ ﬂpﬂMEH{TTﬂ‘IHﬂﬁ ATTECTAIINNA 110 THCIHIIJINHE — K3 dMeEH

ITanbI IpoBEIcHNA HpﬂMEH’{?TD‘IHDﬁ ATTECTAIINN.

T albI Buja zagaHua OneHOYHEBIE MAT ép HAJIBI IIpoBepsieMble KOMIET eHIIHH
1 3Tan TECTHPOBaHHE TecToBbIE 3aaHHA VE-1.2, VK-1.3, OIIK-2.1, IIK-3.3
2 3Tarl cobecenoBaHHe KOHTpoJIbHbIE BOIP OCHI VK-1.2, VK-1.3, OIIK-2.1, IIK-3.3

HPGME}I(}’I‘DIJHHH dTTCCTAITHA ITPOBOJHTCA B IBA 3TAll4.

| 3Tar — KOMITbIOTEPHOE TECTHPOBAHHE I10 CIIYYAaHHON BEIOOPKE 45 3aJaHHII.
2 3Tan — cobeceJoBaHHeE MO OMeTaM (OHIIET cOMeP KHT 3 KOHTPOIBHBIX BOITPOCA).

BpeMms Ha moaroToeky 30 MIH.
CTyJIeHT JOIyCcKaeTcsa KO BTOPOMY ATaIly ITociIe YCIIeMHOr o 3aBepiueHus 1 sramna (He meHee 70%

ITPAaBHJIBHBEIX OTBETOB).

THmoBbIe OIleHOYHBbIE CpEaCTBAa.

TunoBble KOHTPOJIBLHBIE BONPOCHI (TTpoBepseMble KomMmeTeHIHH - YK-1.2, YK-1.3, OIIK-2.1, TIK-

3.3)

JloMeHHas KTaccH(HKAIHI KIeTOYHBIX (popM KH3HH (110 K. Bé3e), cormacHo Mopdomormaeckim,
BKOIIOrHYECKHM M IeHETHYECKHM JaHHBIM.

CpaBHHUTEIIbHAS XapaKTepHCTHKA IIPOKAPHOTHYECKHX M HYKAPHOTHYECKHX THIIOB KIIETOK.
becrionoe pasMHOKEHHE ITPOKAPHOTHYECKHX KIIETOK H HX KOHBIOTAI[HAL.

KoMITapTMEHTBEI 3YKapHOTHYECKOH KIETKH. OCHOBHBIE OTIHYMSI B CTPOSHHE JKHBOTHOH H
PaCTHTEIbHOM KIIETKIH.

[ IpyurHEL BO3HHKHOBEHHSA onmmMOOK B JJHK. CO0H B KakoM MeXaHH3Me pelapanH IIPHBOANT K
Pa3sBHTHIO CHHAPOMa BepHepa y B3pOCIIBbIX?

Kakme MexaHH3MBI OOeCIeUMBaIOT COXPAaHHOCTh TeHETHYECKOrO0 MaTepHala B IIpOIecce
HacinegoBaHMs. [IoHATHE MyTareHesa M KaHIlEpOreHesa. [HIBLI MyTareHoB. YTO Takoe
IIPOTOOHKOI'€HEI?

CrpoeHHe H (DYHKIIHH 5SHIOIUIA3MAaTHYECKOIO PeTHKyIyMa. @OepMeHThI, YYacTBYIONIIHE B
paclipeie]IeHHH JIITHAOB B SHAOIIIA3MATHUYECKOM PETHKYIYME H KIESTOYHOH MeMOpaHe.
MexaHH3M HX JEHCTBHSL

KiterouHas rubens. OCHOBHEBIE ITYTH aKTHBAI[HH artornrosa. Hekpos, 1 ero oCOOEHHOCTH.



TunmoBble TeCTOBBIE 3aJAHHA:
(TIpoBepsieMBbIe KOMIIETEHIHH -YK-1.2, YK-1.3, OIIK-2.1, [IK-3.3)

1. /lomoJ1HHT € OTBeT.

Nuadopmamusn o crpykrype p-PHK 1 0e1xoB poocoM 3aKkoMpoBaHA B

OTBeT: AAPBIIIKOBEIX OPI'daHH34ATOP4X

2. JloIOJIHATE OTBET.

CoeaHHEeHHIO XPpOMOCOM KOHIHECBbLIMH YHACT KaMH IPENATCTBYHOT

OTBET: TEJIIOMCPhBI

3. Jlo1moJIHAT € OTBET.

MHOroHHTYaThIE (I’HI’HHTCRHE) XpoOMOCOMBbI HA3BIBAHTCH

OTBeT: ITOIMMTEHHBIMH

4. BbioepHTe 0MH NPaBHJIbLHbII OTBET.

JJIS1 3YKaApHOT XapaKTepHO HAJIHYHE:

a) KoMIUIeKca [ olbIKH H XPOMOCOMSBI B BHJIE KOIbIIeBOH MONeK Yl JJHK
b) nieHTpHoONeH, KoMIIekca [ onbIXH, IaepHOH 000IOUKH

C) MYPEHHOBOH KJIeTOYHOH cTeHKH, I[I1C, Karcyms

d) BKmro4eHHi nmonHgoc@daToB, BaKyoleH, Me30COM

e) KJIIETOYHOH CTEHKH H IDIaCTH]I

OtBeT: b

TunoBbIe TeMbI JOKIAJ0B (TIPOBepAeMbIe KOMITETEHIMH - YK-1.2, VK-1.3, OIIK-2.1, TIK-3.3)

B

XN

9.

10.
I1.
12.

13.
14.
15.

Kimaccer PHK. Crpykrypa nmocineorarellbHOCTH. BTOpHYHASA CTPYKTYPa PasiHYHBIX KIaCCOB
Peryismnsa  TpaHCKPHMITIIMHM Y TIPOKapHOTa:  OMNEPOH  [-ramakTo3MJa3bl,  ITPHHI[HII
(PYHKIIHOHHPOBAHH I

OnureHeTHYecKas peryisumisa. MeTwHpoBanHe JIHK, wMogHHKallmH THCTOHOB, 23y- H
reTe pOXpoMaT HHH3AIH S, TTO3HIHOHHBIN 3P (]eKT

CTpOEHHE 3VKAapHOTHYECKOI'O I'€Ha. IIPOMOTOP, SHXAHCEP, CalIeHCEP, D>’ M 37 HEKOAHPVIOIIHE
0o0IacTH, CAalThl HHHI[HAIIMA H Te PMHHAIIHH TPAaHCKPHIIIHH, HHTPOHBI H 3K30HEI

3aboneBaHus, o0yciIoBIeHHBIe MyTalsaMH B reHe BRCAL

«AnpecoBaHHey (COPTHPOBKA) OEIIKOB

BelIKH-IarepoHbl; CTPOEHHE, (DYHKIIHH, JTOKATH3aI[HI B KIIETKE

[IlemeBble KOHTAKTHI

[[JIOTHBIE KOHTAKTHI

J1eCMOCOMEI

CHHaric

3a0oneBaHHs, acCOIHHPOBaHHBIE ¢ oIHOKaMH B cHTHaIHHIe JAK-STAT (myrampn B JAK2) mnn
FLT3

DYHKIIHH IIHTOCKEIETAa B MHTO3¢E

Knaccugukairusg 6enkoB ceMeiicTBa bel2, HX pob B peryisiHy aIrionrosa

B3alMOCBsI3b KIIETOUYHOI O I[HKJIA, allOIITO3a H KaHI[€POreHes3a.

OneHo1HbIe CpeacTea IJiAd MNpPOBEIACHHHA ﬂpﬂME?ﬂFTﬂ‘lHﬂﬁ ATTEeCT Al ﬂﬁ}"lﬂlﬂﬂﬂl]{fiﬂ o

JHCIHILITHHE (TIpHIoKeHHe 1 K pabouel IIporpaMme).



6. XAPAKTEPHUCTHKA HH®OPMAIMOHHO-OBPA3OBATEJIbHOM CPE/LI

B MUMO co3paHa H QYHKITHOHHPYET 3IeKTPOHHAS HH(}OpMaIlHOHHO-00pa3oBaTellbHasI cpejia
(manee - DHMOC), Bxmouaromasg B ceOs 3IeKTPOHHBIE HH()OPMAIIHOHHBIE PECYPCHI, SIEKTPOHHBIE
oOpaszoBarelbHbIe pecypchl. JHMOC obecreunBaceT OCBOEHHE OOYYAIOINMMIICS 00pa30BaTeIbHBIX
[[porpaMM B IIOTHOM OOBEME HE3aBHCHMO OT MECTa HaXOXKIAEHHS OOYYAIOIXCS. OJIeKTPOHHBIE
OMOIMMOTeKH O00eCleYnBaOT JOCTYII K IIpOecCHOHAIBHBEIM 0Oa3aM JAaHHBIX, CIIPABOYHBIM H
ITOHCKOBBIM CHCTEMAaM, a TaKKe HHbIM HH()OPMAI[HOHHEIM PeCYpCaM.

6.1 IIporpammHoe oOecnedeHne, npodeccCHOHAJIbHbLIE 0a3bl JAHHBIX, HHQOPMAIHOHHbIE
CIIPABOYHBLIE CHCTEMbI, pecypchbl HH(POPMANHOHHO-TEJIEKOMMYHHKAIIHOHHON ceTH «IIHTepHeT»,
He00X0MMbIe IS 0CBOEHH A JHCIHILIHHDbI

1. IIporpammHoe oDecnevueHne, HCI0JIb3YEMOE MMPH OCYNIECTBJIEHHH 00pa30BaTe/IbHOI0 Mpolecca
o JUCIHILINHE:
OrepallHOHHAas cHcTeMa ceMelcTBa Windows

ITaketr OpenOffice
ITaxet LibreOffice

Microsoft Office Standard 2016

NETOP Vision Classroom Management Software

OOpaszoBarensHbel  mopran @OI'BY «HMHWI wum. B. A, Anmasoay MwuH3apaBa PoccHu
http://moodle.almazovcentre.ru/

CAbB «Hpbuc 64» - cucrema aproMarusanui OHOIMMOTEK. ONEKTPOHHBIN Karanor APM «Uurarems» u
Web-HpOuc

6.2. IIpodeccnonanibHbIe 0a3bl JAHHBIX, HCIIOJIb3YeMble PH OCYHIECTBJIEHHH 00pPa30BaTeJIbHOI0
npoumecca mo JUCIHHILINHE:

OnexTpoHHas OnOnmmoreyHas cHereMa «MepmnHckasa ouonmnoreka « MEDLIB.RU» (www.medlib.ru)
OneKTpoHHAasSI MeIHIMHCKasS Ononnoreka « KOHCYIIbTaHT Bpauay (www.rosmedlib.ru)

OBC «bykamy (https://www.books-up.ru/)

OBC «tOpaitt» (https://urait.ru/)

OnexrponHas 6nomioreka [Ipodu-JInd « MeguiinHckas muTepaTypa H3garenberBa " CIieIimiT ' »
(https://speclit.profy-lib.ru/)

BcemmpHasg 0a3a JaHHBIX cTaTel B MeMITHHCKHX KypHasax PubMed https://www.ncbi.nlm.nih.gov/
Hayunas snektpoHHas 6ndmioreka http://elibrary.ru/

6.3. Pecypcbl mH(pOpMAIIHOHHO-TEJIEKOMMYHHKAITHOHHOM ceTH «IHTepHeT», HeoOX0MIMbIE A
O0CBOEHHS ANCIHI/IMHBI:

ITonckoBrie cucTeMbl Yandex (http://www.yandex.1u/)

MymbTHMeJHIHEIA CIIOBaph NepeBoa ¢lI0B oHlIaitH MynmsTuTpaH (hitp://www.multitran.ru/)
YHuBepcHTeTckas HHpopMaloHHas cHereMa POCCH A (https://uisrussia.msu.ru/)

[Iyormkarimu BO3 Ha pycckoM si3bike (https://www.who.int/ru/publications/i)

MexayHapoaHsle pyKoBoAcCTBa ITo MeguiuHe (https://www.guidelines.gov/)

DenepanbHas AMeKTPOoHHAS MeAmHHCcKas oudimoreka (DOMB) (http:/www.femb.ru)

Bongp u ee neyeHne (www. painstudy.ru)

US National Library of Medicine National Institutes of Health (www.pubmed.com)

Pycckii MeIHITHHCKHH KypHalI (WWW.Im].1u)

MHuHHCTEpPCTBO 3apaBooxpaHeHH I Poccriickon Depepanny (www.rosminzdrav.ru)

KubGepJlennaka — 310 HayuHas 3neKTpoHHas oubmnoreka (https://cyberleninka.ru)

Poccuiickas rocymapcTBeHHasa OHOMHoTeKa (Www.rsl.ru)

6.4 Ilepeyenb 0CHOBHOI B JOIOJTHAT €JIbHOH YU€0HOH JIMTEPATYPbl, He00X0 MO /IS 0CBOCHHA
AUCIHILTAHBI:

OcHoBHas1 JIMTEepaTypa:
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1. Iluromorug m oOmasg rucromorusd: arnac / B. B. bammn, A. B. IlaBmoB, A. H. SikoBckimi. -
Mocksa: ' DOTAP-Memna, 2021. - Teker: anexrponusIi // URL:

https://www.rosmedlib.ru/book/06-COS-2411.html

2. buomorus. T. 1.: yueOnuk: B 2 1. / mox pex. B. H. Speirnaa. - MockBa: 'DOTAP-Meana, 2023, -
Tekcr: snexrponHbIH // URL :

https://www.rosmedlib.ru/book/ISBN9785970474945 . html

3. buomnorusa. T. 2.: yueOuuk: B 2 T. / mox pex. B. H. dpemruna. - MockBa: 'DOTAP-Memna, 2023. -
Texkct: anexrpoHHbIi // URL

https://www.rosmedlib.ru/book/ISBN9785970474952.html

4. MonekynsapHas OHonorusg. crpecc-peakimu KineTku / E. H. Ilpomxima, M. H. IOpaneBa, A. A.
MockaneB. - MockBa: UzparenscTBo HOpaiir, 2022. - TekcT: anekrpoHHbIH // URL:
https://urait.ru/bcode/49364 1

5. MenmHcKasa reHeTHKA . HallHOHaIbHOe pykoBoAcTBO / mof ped. E. K. I'mutepa, B. I1. [Ty3pipeBa,
C. M. Kymera. - Mockea: ['DOTAP-Memgna, 2022. - Tekcr : »smnexkrpoHueiii // URL
https://www.rosmedlib.ru/book/ISBN9785970463079.html

6. buodm3uka: B3aHMOJeHCTBHE KIeTKH H IToNnsS YueOHHK / Ilox pexn. mpodeccopa M.B. OrHeBoii. -
MockBa: OO0 «HM3marenpctBO «MegHITHHCKOE HH(pOPMAIIHOHHOE areHTcTBO», 2022. - TekcT
anekTpoHHbIH // URL: https://www.medlib.ru/library/library/books/44161

7. OcHoBel OnmoxumiH JleHnmHmKepa. B 3 1. T. 1. OcHOBEI OHOXHMMHH, CTpPO€HHE H KaTamnus / ]l
Hemscon, M. Kokc, mep. ¢ aHrin. - 4-e usxg. - Mocksa: JlaGoparopusa sHaumii, 2020. - TekcrT :
anekTpoHHbIH // URL : https://www.rosmedlib.ru/book/ISBN9785001018643.html

8. OcHopbl OHoxuMHH JlenmHmkepa. B 3 1. T. 2. buosHeprernka u MetatomismM / J[. HembcoH, M.
Kokc; nep. ¢ aHri. - 4-e u3x. - Mocksa: Jlaboparopunsa 3Hanmii, 2020. - Tekcr : anekrpoHHbH // URL :
https://www.rosmedlib.ru/book/ISBN9785001018650.html

9. OcHoBel OHoxumuu Jlennumxkepa. B 3 1. T. 3. Ilytu nepegaun mHpopMarmu / JI. Hemscon, M.
Kokc; nep. ¢ aHri. - 4-e u3x. - Mocksa: JlaGoparopusa 3Hanmii, 2020. - Teker : snekrpoHHbni // URL :
https://www.rosmedlib.ru/book/ISBN9785001018667.html

10. Knetxnt mo Jleromny / pex.. JI. Kaccmmepmnc, B. P. Jlmararma, JI. Ilmormep ; mep. U. B.
OWINIOIOBHY. - 5-€ H3/. - TIep. 2-T0 aHril. u3a. - M.: Jlaboparoprs sHanmi, 2023. - 1056 c.

11. buonorug knetku. briok 1: KiteTka xak cTpyKTypHas, (pyHKIIHOHAIbHAS H TeHeTHYeCKasI eJHHHIA /
O. B. Kanmmnunna, H. B. Muxarnos, u ap. - CIIG.: M3xg-so CIIGI'DTY "JIDGTH", 2020. - 52 c.

12. bunonorus xieTku. bmok 2: Kierounele MeMOpaHBI, CTpOeHHe H (DYHKI[HH OPraHelll,
Be3HKVYILIpHBIH TpaHciopT / O. B. KammanHa |1 ap.|. - CII0.: M3a-so CIIOI'OTY "JIGTH", 2020. - 36
C.

13. buostorns xineTtku. binok 3: L[HTOCKENIEeT M CTPYKTYPHBIE OElIKH, BHYTPHKIETOUYHBLIH TPAHCIIOPT,
CHTHAIHHT H aaresusd. biaok 4: MHUTOXOHAPHH H 3HepreTHYeCKHH MeTadormmsM. briok S5: KieTOuHEBIH
IIMKII, MHTO3, artonTo3 / O. B. Kamuanna [u ap.]. - CII6: Usp-Bo CIIOI'GTY "JIGTHU", 2020. - 40 c.

14. bromorus xieTkn. biiok 6: bHOIMOrMS KIIETKH II0 OTHOIIEHHIO K 3a00NIEBaHMSIM YEIOBEKA:

KmnHYeckHe nmpuMepsl / HO. A. Uypromoa, O. B. Kamirmuaa, A. A. Kocrapepa. - CII6 : U3n-Bo
CIIeI' 2TY "JIDTH", 2020. - 20 c.

J{OMOJTHHT eJILHASA JIMT €paTypa:

1. Knerxu mo JIsromny / JI. Kaccumepnc [ ap.] - Mockpa: JlaGoparopus 3HaHmii, 2018. - TekcT
anekTpoHHEIH // URL : https://www.rosmedlib.ru/book/ISBN978500101587 1.html

2. T'enwr mo JIsronny / JIx. Kpebc, 3. I'omamrreiH, C. Knmarpuk - Mocksa: JlaGopaTopHs 3HaHHIH,
2017. - Texcrt: snexrpoHHLIH // URL:

https://www.rosmedlib.ru/book/ISBN9785001015826.html

3. Iuromorma. DyHKIIHOHAIbHAS YIBTPAacTpyKTypa KIeTKH. AtTimac / banmH B. B. - Mocksa:
['DOTAP-Menmua, 2016. - Tekcr: snexrponHbi // URL :
https://www.rosmedlib.ru/book/ISBN9785970438916.html

4. buomorns: yueOHuk / M. M. KosnoBa, M. H. BonkoB, A. I'. Mycraguu. - Mockpa: ['DOTAP-

Menmna, 2018. - Tekcrt: snexrponnsIi // URL :
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https://www.rosmedlib.ru/book/ISBN9785970446560.html

5. MenmmmHckasa GHojlorHsa H oOImasa reHeTHka ;. yuyeOHHK / P. I'. 3asm, B. O. ByrBunosckmii, B. B.
JlaBeimoB, M. B. PaukoBckasg - MuHck : Bemm mx. , 2017. - - Tekcr : snexrponssii // URL :
https://www.rosmedlib.ru/book/ISBN9789850628862.html

6. buodmnsnka: yueOHHK g By30B / [lox pex. B. I'. Aprroxora - MockBa ;| AkageMHuueckHi IIpoekr,
2020. - Texcr: snexrpoHHbIH // URL :

https://www.rosmedlib.ru/book/ISBN9785829130275.html

7. Kpatkuii Kypc IIHTONOTHH (KIeTOYHOH OHOIOruH): YueOHoe mocobme / JI.I'. I'apcrykoBa, C.JI.
KysHeroB. - MockBa: OO0 «HM3gaTenscTBo « MeTHIMHCKOEe HH(OPMAIITHOHHOE areHTCcTBO», 2019, -
Texcr: anexrponHbi // URL:

https://www.medlib.ru/library/library/books/32246
7. YHEBHO-METO//MYECKOE OBECIIEYEHUE /IHCITUITIJINHBI

7.1 Yue0HO0-MeToHYeCKHE MATEPHAJbI JJIM 00YYAI0NIXCH
«Y4yeOHO-MeTOAHYECKOE ITOCOOHE IS CTYAEHT OB K IIPAKTHYECKHM 3aHSTHSIM.
7.2 YueOHOo-MeTOoHIeCKHE MATEPHAJIBI IS IpenojaBaTesiei
ONEKTPOHHBIE ITOCOOH S
—  «Y4eOHO-MeTOAHYEeCKOe ITOCOOHE IS IMPEIogaBaTeei K JIeKIITHOHHBIM 3aH ITH M)

—  «Y4eOHO-MeTOoaHYeCcKOe IT0CO0He I HpEHD,[[ﬂBﬂTEHEﬁ K IIPAKTHYCCKHM 3dHATHAM»

8. MATEPHAJIbHO-TEXHHIYECKOE OBECIIEYEHHE JINCIHUIIJIMHBI

JIs1  ocyIlecTRIEHHS O00pa3oBaTellbHOIO IIpoIlecca IO JUCIOUINHE «BHOIOTHMS KIIETKI
IIPOrpaMMbBI  BBICIIIETO 0Opa30oBaHHS ITO HallpaBlIeHHIO TOAroToBKH 06.04.01 Buomorus (ypoBeHD
MarucTpaTypel) lleHTp pacrionaraeT MaTepHaIbHO-TEXHHYeCKOH 0a30H, COOTBETCTBYIOIIEH
IEHCTBYIOIHUM ITPOTHROITOKAPHEIM ITPaBIIaM H HOpMaM M 00eCIIeYHBAIOIIEH ITPOBEICHHE BCEX BHIOB
TUCIIUIUTHHAPHON M MEXIHCIIIIIHHAPHON ITOATOTOBKH, IIPAKTHYECKOH H HAYYHO-HCCIIEN0BATEIb CKOM
paboT OOYYAIOIIMXCS, ITPeAYCMOTPEHHEIX YUeOHOH JHCIIMIUIHHOH.

JIIs1 TIpOBeeHNs 3aHATHH 110 JUCIHHIUIMHE «bHomorus KIeTKH» CIelHaTIbHEIE TTOMEINEHHS
HMEIOT MaTepHAaIbHO-TEXHHYECKOE H YUeOHO-MeTOAHYECKOe 00eCIIeYeHHE:

YyeOHass aygUTOpHA IS ITPOBEIEHHS 3aHSATHH JIEKIIHOHHOIO THIIA — YKOMIUIEKTOBaHa
CIIEITHAIIH3HPOBaHHOMH (yueOHOH) MeOenbio, HaOOpOoM JeMOHCTPAIlHOHHOIO 000pYyIOBaHHI H Y4eOHO-
HArJBITHBIMH  ITOCOOMSMI, OOECIeYHBAIOIMMH TeMAaTHYECKHE IUIFOCTPAIHH, COOTBETCTBYIOIIHE
paboynM yuyeOHBIM ITIporpaMMaM JHCITHIUTHH (MOIYIIei).

YyeOHass ayauTOpHsS I IIPOBEIEHHS 3aHATHH CEMHHApPCKOro THIIA - YKOMIUIEKTOBaHa
CTIEITHAIM3HPOBAHHOH (yueOHOH) MeOenbio, TeEXHHUYECKHMH CpeJCTBaMH OOYYEHHS, CITY KaIlUMH JIJIST
IpeIcTaBIeHN I YueOHOI HH(OPMAIIHH.

Jlabopatopusa — OcCHalleHHas1 J1ab0opaTOPHBIM OOOPYIOBAaHHEM, TEXHHYECKHMH CPEICTBAMI
0Oy4YeHHS, CITY KaIllHMH JUIS ITPecTaBIeHHS YueOHOH HH() OpMAaI[HH.

YyeOHass ayIUTOPHSA I TPYIIIOBEIX H HHIHBHAYAIbHBIX KOHCYIIBTAI[MH - YKOMIUIEKTOBaHa
CTIEITHAIIH3HPOBAaHHOH (yueOHOH) MeOelnbio, TEXHHYECKHMH CPeJcTBaMH OOYYEHHS, CITYKaIl[HMH I
IpeIcTaBIeHN I YueOHOI HH(OPMAIIHH.

YyeOHast ayIUTOPHS I TEKYIIETO KOHTPOISI H IIPOMEXKYTOUYHOH aTTECTAI[HMH - YKOMIUIEKTOBaHa
CTIEITHATTH3HPOBAaHHOH (yueOHOI) MeOenbio, TeXHHUYECKHMH CpeJIcTBaMH OOYYEHHS, CITYKaIlHMH JIJIST
IpecTaBIeHH I Y4eOHOH HH()OPMAIIHH.

[loMelmmeHne IS CaMOCTOSITEIIbHOH padOThl — VYKOMIUIEKTOBAHO  CIIEIHAIM3HPOBAHH O
(yueOHOI) MeOelnbio, OCHAIEHO KOMITBIOTEPHOH TeXHHKOH C BO3MOKHOCTBIO ITOJKIFOUEHHS K CETH
«MHTEepHET» M o0ecIle4eHO AOCTYIIOM B BIEKTPOHHYIO HH(POPMAIHOHHO-00pa30BaTEIbHYIO Cpexy
OpraHH3aI[HH.

[TomemeHne a1 XpaHeHHS H ITPO(HIAKTHYECKOIO OOCTYKHBAaHHSI y4eOHOro 0OOpYOBAaHHS —
YKOMIUIEKTOBAHO CIIEI[HAIIM3HPOBAHHON MEOENBI0 I XPaHEeHHsT OOOpPYAOBAaHHS H TEXHHYECKHMHI
CpeJICTBaMH IS er0 O0CITYKHBaHHSL
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9. KAJTPOBOE OBECIIEYHEHHME JNCIIAII/IITHbBI

CocTaB H KBaIH(pHKAIMI HayYHO-TIEJarOTHYeCKHX PaOOTHHKOB, 0OOeCIIeYHBaOIIHX
OCVIIIECTBIIEHHE O00pPa30BATEIILHOIO IpoIlecca IO AUCHMIIINHE «bHOmornsa KIeTKH» COOTBETCTBYET
TpeboBaHmsIM DI'OC BO 1o HanpapieHHo moaroroBkH 06.04.01 Bronorus (ypoBeHb MarHCTPaTyphI)
H oTpakeH B CItpaBKe O KaJpoBOM OOecCIleYeHHH OCHOBHOH O0Pa3z0oBaTEIbHOM ITPOrpaMMBI BEICIIIETO
o0pa3oBaHH .

10. OCOBEHHOCTH OPIAHHMH3AIIMNN OCBOEHHA JUCIHUIIJIMHBI 2 JJIA
IMHBAJINIOB A JIINI] C O’ PAHUYEHHBIMH BO3MOXHOCTAMMA 310 POBbA

OcBOeHHE AUCIMIUIHHB HHBAIHAAMH H JIIHI[AMH C OrpaHHYeHHBEIMH BO3MOKHOCTSMH 3I0POBbS
ITPH HeOOXOMHMOCTH OCYIIECTRISETCS Ka(pelpoi ¢ HCIIOIb30BaHHEM CITeI[HAIIbHBIX METOJIOB 00yYeHH I
H IHAAKTHYECKHX MaTe€pPHAJIOB, COCTARJIEHHBIX C YYETOM OCOOEHHOCTEH ITCHXO(MH3HYECKOIO Pa3BHTHA,
HHIHBHIYaIbHBEIX BO3MOKHOCTEH H COCTOSHH S 3I0POBbS TaKHX 00y4aroIrixcs (00y4Jaromerocs).

B 1emax ocBoeHHMS padodyeH IIporpaMMBl JHCIMIUIHHEL «bHomorus KiieTKm» HMHBarmMgaMH H
ITHI[AMH ¢ OTPaHHYeHHBIMH BO3MOKHOCTSMH 370POBb S Kaeapa 00ecIieUHBaET:

1) 111 HHBAHMIOB H JIMIL C OF PAHHYEHHBIMH BO3MOKHOCTSIMH 3]I0POBBS ITO 3PEHHIO:

— pasMEIleHHe B MeCcTaxX JOCTYIIHBIX I OOYYArOIHMXCS, SBIIIEOIMXCS CIIEIIBIMH  HJIH
CITaOOBHISIIIMMI, B aJallTHPOBAHHOH (pOpMe CITPpaBOYHOH HMH(OPMAIIHH O PacIHCAaHHH Y4YeOHBIX
3AHSITHIH

— IIPUCYTCTBHE aCCHCTEHT A, OKAa3bIBAIOIIEr0 00YYArOIIEMYC S HEOOXOMHMMYIO TTIOMOIIE,

— BBIITYCK aJbTePHATHBHBIX (POPMATOB METOAHYECKHX MaTepPHAIOB (KPYIHBIH IIPH(PT HIH
ayHodaiim);

2) U1 MHBAIMIOB M JIHI[ C OT PAHHYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBS ITO CITYXY:

— HaJyIeKaIllHMH 3BYKOBBIMH CpeZlcTBaMH BOCITPOH3BEIeHHE HH(POPMAIIHH,

3) U1 HHBAJIMAOB H JIHI[ ¢ OrPaHHYeHHBIMH BO3MOKHOCTSIMH 30POBbSI, HMEIOIHX HapyIIeHHS
OIIOPHO-ABHIaTeJIbHOI'O armrapara:

— BO3MOJKHOCTh OECITpEIITCTBEHHOIO JOCTyIa OOVYArINMXCSI B YueOHBIE ITOMEINEHHS,
TyaJeTHble KOMHAThI H JpPyTHe IIOMeIlleHHSI Kadeapel, a Takke TIpeObIBaHHEe B YKa3aHHBIX
TIOMEIEHHSX.

OOpaszoBaHHe OOYYAIOIHUXCSI C OrPaHHYEeHHBIMH BO3MOXKHOCTSMH 3J0POBbS MOXKET OBITh
OpPraHH30BaHO KaK COBMECTHO C JAPYTHMH OOYYAIOIIMMHCS, TaK H B OTJACIBHBIX I'PYIIIax HIH B
OTJEelIbHEIX OPTaHH3aI[HIX.

[Ipp ocBoeHHMH pabodyeidl IIporpaMMbl JUCIMIUIHHBEL OOYYAlOIIMMCS C OrpaHHYeHHBIMH
BO3BMOKHOCTSIMH  3I0POBBSI  IIPEIOCTABIIOTCS OeCIUIaTHO CIIelHalbHble YYeOHHKH M y4ueOHbIe
rocoOns, HHas yueOHas JIHTeparypa M CIIEIHAIbHbBIE TEXHHYECKHE CPEACTB 00YUEHH S KOIUIEKTHBHOI'O
H HHAHBHIYaJIbHOTO ITOJIB30BaHHS, a TaKKe YCIYTH CYPAOIEPEBONYHKOB H TH(IOCYPAOIEPEBOIIHKOB

[IpH oCBOEHHH IPOrpaMMBI JHCIHIUIHHEI OOYYAIOIHMCS C OrpaHHYeHHBIMH BO3MOKHOCTSIMI
3JIOPOBBS IIPEAOCT ARIISIOT C OeCIUIaTHO CIIEIHAaIbHBIE YUeOHHKH H yUyeOHBIe ITOCOOHS, HHAsA yuecOHas
THTepaTypa M CIIEIHAJIbHBIE TEXHHYECKHE CPEACTB OOYUYEHHS KOIUIEKTHBHOI'O H HHIHBHIYAILHOI'O
TTOJIb30BAaHHS, a TAK)KE YCIIYTH CYPAOIEPEBOIYHKOB H TH(RIOCYPAOIEPEBOTYHKOR.
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ITACIIOPT
OIHEHOYHBLIX CPEJIACTB

mo micuumianae <KBUOJIOI'NA KIIETKH»

B pe3yJabTare 0cBOeHHA ANMCIHILIMHBI 00YUAIOIMIICA J0I2KeH 00,1aJaTh cJie Y OI[HMH
KoMmereHuuaMu: YK-1, YK-6, OIIK-2, [TIK-3.
OnucaHme nmokasarejed H KPUTEPHEB OLEHHBAHUSA KOMIIETEHIIMHA B IIponecce H3YIYeHHA

AHCITHIIV/IHHbBI
IToka3aTe I JOCTHKeHHS 3AJAHHOTO YP OB HS OCBOeHHS
KOMIETeHI[HH H KPHTEPHH Olle HHBAHHSA Pe3Y/ILTATOB
KommeT eHI[Hs HHIHKATOp - 0Oy eHHST - = OueHotHbIe
HavyalLHBIH baszoBbIi IIpoaBHHYTBIN CpeacTBA
«Y IOBJIETBOPHTEILH «X 0p OIIIO» «OTIHYHOM
o»
VK-1 CriocobeH VK-1.2 3HaeT: Ha HAYaJIbHOM | 3HaAET: XOpOllIO 3HaeT: OTIH4YHO | A TEKYIIEro
OCYIECTBIIATE DopMyITHPYET YPOBHE OCHOBEI OCHOBBI YYEHHA O OCHOBBI YUYEHHA O | KOHTP OJIA:
KPHTHYEC KHH L[EJH H YUEHHA O KIIETKE, KJIETKE, KJIETKE, - KB
aHaIIH3 paccMaTpHBaET CTPYKTYPHO- CTPYKTYpPHO- CTPYKTYpPHO- -1
11p 0 OJIEMHBIX pa3IHYHbIE (PYHKIL[HOHAJIbHY 1O (pVHKITHOHANBHY 10 | (PYHKLIHOHAJIBHY 10| JIA
CHTY alL[HI1 Ha BapHAHTHI Op FaHH3 aL[HIO OpTraHH3aL[HIO OpTraHH3aL[HIO I[P OMEKY TOYHO
OCHOBE peleHHA KJIETKH, (PH3HKO- KJIETKH, (PH3HKO- KIeTKH, (pH3HKO- | H aTTecTaLHH
CHCTEMHOI'O r1poOIEMHOI XHMHYECKHE, XHMHYECKHE, XHMHYECKHE, -T3
rofxosa, CHTYaL[HH MOJIEKY JIAPHBIE MOJIEKYJIIpHBIE MOJIEKYJIIpHBIE - KB
BbIpaOaThIBATD T[IPOLIECCHI, TP OLIECCHI, TP OLIECCHI,
CTpPaTErHI [IPOTEKAOIHE B I1p OTEKAIOI[HE B I1p OTEKAIOI[HE B
NeHCTBHH KJIETKE, KJIETKE, KJIETKE,
COBP EMEHHBIE COBpPEMEHHEIE COBpPEMEHHEIE
HarpaBJIEHHA B HarlpaBJIEHHA B HarlpaBJIEHHA B
H3YYEHHH KJIETOYHOH | H3YYeHHH H3YYE€HHH
OHOJIOTHH KJIETOUYHOH KJIETOUYHOH
OHOIOrHH OHOIOrHH
VMeET: Ha VMEET: YBEPEHHO VMeeT: oTIIHYHO | 1A TEKYIIEro
HaYyaJIbHOM YPOBHE I10JIb30BaThCA I10JIb30BaThCA KOHTp OJIA
T10/1b30BaThCA p a3 IHYHBIMH p a3IHYHBIMH -KB
pa3JHYHBIMH OHOIOrHYec KHMH OHomoruueckHMm | - [
OHOJIOrHYECKHMH TEPMHHaMH, H TEPMHHaMH, T
TEPMHHaMH, Y 4acTBOBAaTh B Y 4acTBOBAaTh B I[P OMEKY TOYHO
Y4acTBOBaTh B 00Cy K eHHH 00CyKIeHHH H aTTec TaL[HH
oD cyKaeHHH OT/IEJIbHBIX TEM OTHAEIbHBIX TEM | - T3
OTHENBHBIX TEM ITHCLIHIUTHHEI ITHCLIHIUTHHEI - KB
JTHCLIHIUTHHBI «bHOIOrHA «bHOIOrHA
«buonorva Knemar» | Knetiam Knetan
VK-1.3 3HAET: Ha HAYaJIbHOM | 3HAET. XOp OlIO 3HaeT: oTIH4YHO | J[11A TeKyIero
OLrleHHBaeT YPOBHE CTP OEHHE H CTPOEHHE H CTPOEHHE H KOHTp OJIA
[PaKTHUYECKHE OHOJIOTHUYECKYIO pOJib | OHOIOrHUECKY IO Ouonoruueckyio | - KB
T10CJIENIC TBHA HYKJIEHHOBbBIX KHCJIOT | POJIb HYKJIIEHHOBBIX | POJb -1
pean3alHH B XpaHEHHH H KHCJIOT B XpaHEHHH | HYKJIEHHOBBIX i
IEACTBHH I10 peayH3aL[HH H peaH3alLHH KHCJIOT B I[P OMEKY TOUHO
pasp elIeHHIO reHe THYE CKOH reHETHYECKOH XpaHEHHH H H aTTec TaL[HH
rpobIeMHORH HH(pOPMALJHH, HH( OpMaLHH, p €aTH3aLHH -T3
CHTYaL[HH CTPYKTYPHO- CTPYKTYPHO- r€eHETHYECKOH - KB
(PYHKILIHOHAIBHY IO (pVHKIIHOHAIBHY 0 | HH()OpMAL[HH,
OpTraHH3aL[HIO KJIIETKH, | OpraHH3al[HIo CTPYKTYpPHO-
(PH3HKO-XHMHYECKHE, | KIETKH, (PH3HKO- (pVHKILIHOHAJIEHY K
MOJIEKY JIAPHBIE XHMHYECKHE, OpTraHH3aL[HIO
TTPOLIECCHI, MOJIEKYJIIpHBIE KJIETKH, (PH3HKO-
[POTEKAIOIIHE B TP OLIECCHI, XHMHYECKHE,
KJIETKE I1p OTEKAIOI[HE B MOJIEKYJIIpHBIE
KJIIETKE TP OLIECCHI,
I1p OTEKAIOI[HE B
KJIIETKE
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VMEET: Ha VMEET: YBEPEHHO VMeEET: OTIHYHO | JIIA TEKYIIErO
HavyaJIbHOM YPOBHE 000CHOBBIBATD 000CHOBBIBATD KOHTP OJIA
000CHOBBIBATD T10CIIEC TBHA T10CIIEC TBHA -KB
T10CJIENC TBHA pa3BHTHA pa3BHTHA -1
pa3BHTHA OHOJIOrHYECKOI0 Ouonorudeckor | Jus
OHOJIOrHYECKOr0 TpoLiecca 1o O MpoLiecca 1o I[P OMEKY TOUHO
rpoLiecca 110 3a7JaHHOH TeMe 3a7JaHHOH TeMe H aTTec TaLHH
3alaHHOH TeMe -T3
- KB
VK-6 CriocobeH VK-6.2 3HAET: Ha HAYaJIbHOM | 3HAET: XOp OlIO 3HaeT: OTIH4YHO | J[11A TEKVIIEro
OITp ENETATE H OLleHHBaET CBOH | YPOBHE OHOMOTHYECKY 10 OHOMOTHYECKYI0 | KOHTP OJIA:
pEaiH30BbIBAaTh PECYPCHI H HX OHOJIOTHUYECKY IO CYIIHOCTh CYIIHOCTh -KB
TIPHOPHTE ThI TP ET ENbI CYIIHOCTB ITIPOLIECCOB, | TPOLIECCOB, [P OLIECCOB, -1
coOCcTBEHHOI (JIMTUHOCTHBIE, [IPOHCXOJAIHX B TP OHCXOAIIHX B [P OHCXOOAIHX B | A
IEATENRHOCTH H CHTYaTHBHLIE, 3YKAPHOTHYECKOH 3y KapHOTHYECKOH 3YKapHOTHYECKOH TMPOMEKYTOUHO
criocoObI ee Bp EMEHHBIE ), KJIETKE, COBPEMEHHBIE | KIIETKE, KIIETKE, H aTTec TaL[HH
COBEPIIEHCTBOBAH | ONTHMAJBHO HX HarpaBJIEHHA B COBpPEMEHHBIE COBpPEMEHHBIE -T3
Hs Ha OCHOBE HCITOJIB3Y €T JIJ1A H3Y4Y€HHH KJIETOYHOH | HallpaBJIEHHA B HarpaBJIEHHA B - KB
CaMOOLIEHKH Y CIIENMTHOTO OHOJIOTHH H3YYeHHH H3YYeHHH
BbITTOJIHEHHA KJIETOUYHOH KJIETOUYHOH
Topy YeHHOT 0 OHONIOrHH OHONIOrHH
3a/1aHHA VMEET: Ha HaYaJIbHOM | YMEET: YBEPEHHO K | YMEET: OTIHYHO | I TEKYILEro
YPOBHE K 3aJJaHHOMY | 3aJjaHHOMY Cp OKY K 3ajaHHOMY KOHTp OJIA
CPOKY aHaJIM3HPOBaTh | aHAIM3HPOBAaTh H CPOKY -KB
H CHCTEMaTH3HPOBaTh | CHCTEMATH3HP OBaTh | aHaIH3HpoOBaThb H| - J]
CIIELHAJIM3HP OBAHHY 10 | CTIEL[HAIH3HP OBaHHY | cHcTeMaTH3Hpo | JlnA
HayYHYI0 JHTEPATYPY | 10 HAYUYHYIO BaTh TP OMEKY TOUHO
I10 3a7JaHHOH TEME, JIHTEPATYPY I10 CIIEIHAIH3HP OBa | H aTTec TalHH
HCII0IB30BaTh MEHKO- 3aJaHHOH TEME, HHYIO HayuHyo | - T3
OHOJIOTHYECKHE HCIIOJIb30BaTh JIHTEPATYPY I10 - KB
TEPMHHEBI B M EJTHKO- 3aJjaHHOH TEME,
o0cyKaeHHH OHOIOrHYECKHE HCIIOJIb30BaTh
OTIENbHBIX TEM TEPMHHEI B M EJTHKO-
ITHC LIHTLTHHBI 00CYyKIEHHH OHOIOrH4YecKHe
«bHomorusa Knetki» | OTHEIbHBIX TEM TEPMHHEI B
ITHCLHILTHHDI 00CyKIeHHH
«bHomorya Knetx» | OTAEIbHBIX TEM
ITHCLHILTHHDI
«bHOJIOTHA
Knetan
OIIK-2 Criocoben |OIIK-2.1 3HAET: Ha HaYaJIbHOM | 3HAET: XOpPOIIIO 3HaeT: OTIH4YHO | J[11A TEKVIIEro
TBOP YECKH [ IpHMeHAET VP OBHE aKTyaJlbHbIE aKTyaJlbHbIE KOHTp OJIA
HCIIOJIB30BaTh B [(pYHAAMEHTalbHbIE€ | aKTyaJIbHbIE I1p 00JIeEMBI H I1p 00JIeEMBI H -KB
npodeccHoHaIbH BHAHHA B cepe rpoOieMbl H TEHECHLHH TEHECHLHH -1
O JeATEIbHOCTH [Ipoec CHOHAIbHOH | TEHAEHLIHH pa3sBHTHA | pa3BHTHA HAaYYHOH | pa3sBHTHA JLns
3HAHHA MeATEIbHOCTH 1A | HAY4YHOH 00MacTH, obmacTH, Hay4YHOI TP OMEKY TOUHO
()yHAamMeHTallbHbI [I0CTAHOBKH H T10CBAIEHHOH T10CBAIE€HHOI obmacTH, H aTTeC TalL[HH
X H MPHKJIAJIHBIX  PEIIEHHA HOBBIX H3Y4€HHIO OHOJIOTHH | H3YUYeHHIO T10CBAIE€HHOI -T3
pasienos 3amau KJIETKH OHOIOrHH KJIETKH H3YYEHHIO - KB
ITHCLIHITLTHH OHOIOrHH
(Mopynet), KIETKH
OITp EJ1ENIA FOIIHX VMEET: Ha HaYaJIbHOM | YMEET: YBEP EHHO YMeeT: oTnmHuHO | Jma TeKkyiero
Har1p aBJIEHHOCTh YPOBHE IMPHMEHATH [IPHMEHATE [IPHMEHATE KOHT] OJIA:
[IpOTIP aMM T10JTY YEHHBIE 3HAHHA O | TI0JIYY€HHBIE 3HAHHA | T10JIY YEHHbIE - KB
MarvcTp aTyphl rpoLieccax, O MpoLieccax, 3HAHHA O -1
[POTEKAIHX B I1p OTEKAIOI[HX B rpoLieccax, T
pa3sIHYHBIX p a3 IHYHbIX [P OTEKAOI[HX B | MMPOMEKYTOYHO
KOMITapTMEHTAX KOMITap TMEHTAaX p a3 IHYHbIX H aTTec TaL[HH
KJIETKH IIPH PEMIEHHH | KJIETKH IIpH KoMITapTMeHTax | - T3
rpo)ecCHOHANIBHBIX | pelleHHH KJIETKH [TpH - KB
3a7ay rp opecCHOHANIBHBIX | P €IIEHHH
3amau r1p opecCHOHAIb




HBIX 3a]1a4

IIK-3 CriocobeH
IUTaHHPOBaTh H
pPEaH30BbIBATh
rpoQeccHOHAIbH
bI€ MEPOIIPHATHA
B COOTBETCTBHH C
rpoHIEM

TP OTP aMMBbI
MAarHcTPaTyphl

[IK-3.3
[IpyHivaer
y4acTHE B

Hay YHbIX
IHHCKY CCHAX H
[pENCTaBIAET
pPEe3yIbTaThl,
T10JTy UEHHEIE B
HCCIIEN0BaHHAX

3HaeT: Ha HaYaJIpbHOM | 3HAET: XOpPOllIO 3HaeT: OTIH4YHO | J[11A TEKVIIEro
YPOBHE aKTyaJIbHbIE aKTyaJlbHbIE aKTyaJlbHbIE KOHTp OJIA
rpoOJIeMbI H rp o0JIeMbI H rp o0JIeMbI H -KB
TEHJCHLIHH Pa3BHTHA | TEHJEHLHH TEHJIEHLHH - A
Hay4YHOH 00JIacTH, pa3sBHTHA HAYUHOH | pasBHTHA JLns
T10CBAIIEHHOH obmacTH, Hay4YHOI TP OMEKY TOUHO
H3Y4eHHIO OHOJIOTHH | MOCBAIIEHHOH obmacTH, H aTTeC TalL[HH
KIIETKH H3YY€HHIO [10CBAIIEHHOH -T3
OHOIOrHH KJIETKH H3YY€HHIO - KB

OHOIOrHH

KJIETKH
VmeeT: Ha 6a30BOM VMEET: YBEPEHHO VMEET: JIst TEKYILETO
YPOBHE y4acTBOBaTh | Y4acTBOBAaTh B OTCTaHBaTh KOHTp OJIA
B Hay YHbIX Hay YHbIX Hay4HbIE -KB
ITHCKY CCHAX ITHCKY CCHAX B3TJIAbI B -1

HayYHbIX JLns

ITHCKY CCHAX TP OMEKY TOUHO

H aTTecTaLHH
-T3

- KB
Opraamsanus TeKymero KOHT poJist
No Ko KoHTp 0/THPY eMOH HaumveHOBaAHHE
“f;[ KoHTpommpyeMbIe p a3 e bl (TeMbI) THCHHILJIHHBI KOMIEeTeHI[HH (HJIH ee OI[eHOYHOI'O
HHAHKAT 0pa) cpeacTBAa
I Bnok 1 - KneTka Kak ¢ TpyKTypHas, yuxkipoHanpHags 1 | YK-1.2, YK-1.3, YK-6.2, OIIK-2.1, KB, II
reHeTHUYeCcKasA eqHHHLIA IIK-3.3 ’
- Brok 2 - KnerouHsie MemMOpaHbl. CTp oeHHE H VK-1.2, VK-1.3, VK-6.2, OIIK-2.1 KB
- (pyHKIHH Op raHe UT. Be3sHKY JIPHBIH TP aHCIIop T
3 Brok 3 - IJHTOCKENET H CTPYKTYPHBbIE OENKH, VK-1.2, VK-1.3, VK-6.2, OIIK-2.1, KB, ]I
BHY TP HKJIE TOUYHBIH TP aHCIIOPT, CHIHAJIHHT H aZir€3HA ITK-3.3 ’
4 Biiok 4 - KneTouHbIi 1THKII, MHTO3, arlOITo3 g;g’ YK-1.3, YK-6.2, OlIK-2.1, KB,

KB — xonmponsHsie eonpocst, [ — memst 0714 OOKIAO0E
(I)ﬂpMﬂ ﬂpﬂMEH{'FTﬂ‘IHﬂﬁ ATTECTAIIHNH II0 JUCIITHIL.IHHE —IK3aMEH

ITanbl IpoOBEIACHNH HpﬂMEH{?Tﬂ‘IHﬂﬁ ATTECTAIIHN.

SralLI B 3ananus OneHoOYHBIE HuaHKAT opbI [pOBep AeMbIX
MAT ePHAJIBLI KOMIIeTeHI{Hi
] TECTHpP OBaHHE T3 VEK-1.2, VK-1.3, VK-6.2,
OI'TK-2.1
2 cobeceqoBaHHe KB VK-1.2, VK-1.3, VK-6.2,
OIK-2.1, TIK-3.3

I3 — mecmoente 3aoanua, KB — KoHmMpoibHble 60NPOCHI
1 aTamn —TecTHpPOBAHME 110 CIIYYAaHHOH BRIOOpKe S0 3aJaHHH B TeueHHe 50 MIHVT.

2 nTan — cobecegoBaHHe 1O OmreTaM (OIIIET coleP KHT 3 KOHTPOIBHBIX BOIIPOCA).
BpeMs Ha ToAroToBKy 30 MIH.
CTYIeHT JOITyCcKaeTCcs KO BTOPOMY 3TaITy ITOCIe YCIIEIHOro 3aBepiiueHns 1 3Tana (He MeHee 70%
IIPaBIJIbHBIX OTBETOB).
Kpurepnu olleHHBAHHSA 33JAHHHA NPOMEKYTOYHOH ATTECT AlMH:

Buja zaganua «HeygosJL» «YI0BJL» «X opo1io» «OTJIHYHO»
TECTHP OBAHHE Menee 70% ripaBHNbHBIX | 7 1-80% rpaBHIBHBIX 81-90 % rpaBrnbHBIX | 91-100%
OTBETOB OTBETOB OTBETOB I1p aBHJIbHBIX OTBETOB
cobeceoBaHHe | JIeMOHCTpaL[HA 3HaHHA I10 3aJaHHOMY JleMOHCTp aLHA JleMOHCTpaLA
OTCYTCTBHA 3HaHHH. BOIIPOCY COOTBETCTBYIOT | 3HAHHI I10 1y OOKHX 3HAaHHI H
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OTBET He JIOTHYEH, 6a30BOMY YPOBHIO. 3aJlaHHOMY BOITPOCY
3aITy TaHHOCTb OTBETA. IIpocTpaHHOE H YMEHHE YETKO
[TyTaHHL[a B HAy YHBIX H3JI0/KEHHE cofiep’kaHHA | OTBedaTh Ha
TTOHATHAX. CYTH 3aJJaHHOTO BoIIpockl. V3HIIIHE
OTCyTCTBHE OTBETOB Ha | BOITpOCa. KpaTKHI OTBET HIH
P IOIONMHHTENBHbBIX, Tpebylorca HeOoJIbIIIHE OIMHOKH
HaBOJIAIIHX BOIPOCOB. I OIMOHHTEJIbHbIE B HCITOJIb3 OBaHHH

BoImpochl. OTBET Ha TEPMHHOJIOTHH.

I OIMOHHTEJIbHbIE OTBET Ha

BOITPOChI HETOYEH. JOTTIOJIHHTENbHBIE

BOIIPOCHI TOYEH.

YMEHHE Pa3BEPHYTO
OTBEYAaTh Ha
IIOTTOJIHHTENbHBIE
BOITPOCKI.

AcHoe, yeTKOE
H3JI0/K EHHE
COJIEPKaHHA.
OTCYTCTBHE

I1p OTHBOPEYHBOH

HH() Op MaLHH.

CBoO0/IHOE BIIaJIeHHE

TEPMHHOJIOTHEH

O EHOYHBIE MATEPHAJIBI JIUVIA TEKYHIEI' O KOHTPOJIA

Ko HTPOJIbHbIEC BOIIPOCHI

ITpoBepseMbIe
Ne KB KOoHTp OJILHBIH BOmp oc HHIHKATOPbI
KOMIIeTe HIHH
ITepeuHciIHTE OCHOBHBIE MO0 EHHA KIIETOUHOH TEOPHH.
OTAaJlOH OTBETA:
KnerouHaa TeopHA — OCHOBOIIOJaramomas TeopHd B OHONIOIHH,
chopmyHpoBaHHasA B 19 Bexke HemelLkHM 30o0j0rom Teogopom ITIBaHHOM H
OenbryiickiM OoTaHHKoM MatmHacom IIlnefimeHom, Ha ocHOBe paboOT HX
MpeliecTBEHHHKOB, H [oIoJHeHHasA T1io3gHee Pygonbpom BHpxoBoMm VK-1 (VK-1.2,
(TToNMosKeHHE «BCAKAA KIETKa IIPOHCXOHT OT APYIoH KIeTKHY). VK-1.3), VK-6.2,
1 OCHOBHBIMH TTOJIOKEHHAMH COBPEMEHHOH KJIETOYHOH TEOPHH ABJIAKTCA: OITK-2 (OTIK-2.1),
1)Knetka — oCHOBHaA, 3JieMeHTapHaA, CTPYKTyYpHad H (PYHKLHOHAIbHAasA TK-3 (TIK-3.3)
€THMHHLIA JKHBOT0, a TakKe €JHHHLIA pa3BHTHA KHBBIX OpraHH3MOB, 2)KIeTkH
BCEX JKHBBIX OPraHH3MOB CXOJHBI [0 CTPOEHHIO H XHMHYECKOMY COCTAaBY,
3)HoBble KIIE€TKH BO3HHKAIOT TOJIBLKO ITy TEM JIElIeHHS paHee CYIlec TBOBaBIIHX
KneTok;, 4)KineTouHoe cTpoeHHE OpPraHH3MOB — JI0Ka3aTENbCTBO €JHHCTBA
TIPOHC XO0AIEHHA BCEro A KHBOTO,
IIpoBepsieMbiIe
Ne KB KoHTp ONILHBIH Bomp oc HHIHKATOPbI
KOMIIeTe HIHH
OrmmHTe BKJIag yueHbIX 17-19 BekoB B H3yueHHE OHOJIOTHH KIIETKH.
JTaJIOH OTBETA:
OCHOBOH pa3BHTHA KJIETOYHOH TEOPHH IIOCIYAKHIH OTKpRITHA. P. I'VK-
00HapyKHI KJIETOUHYI0 CTPYKTYPY IpoOKOBOH TKaHH, BBEJI [MOHATHE KIIETKa, VK-1 (VK-1.2,
A JIeBEHryK-OTKpbLI OTHOKJIETOYHbIE Op raHH3MBbI [IPOCTEHIIHX, VK-1.3), VK-6.2,
2 . »
CKOHCTPYHpPOBAB CBOH Ka4deCcTBEHHbIH MHKpockorl, K. DBep-oTKpbin OIIK-2 (OIIK-2.1),
AHLEKIETKH MJIEKOTHTAIHK, P. BpoyH-0TKpeLI KneTouHoe Aapo, T IIBaHH ITK-3 (TIK-3.3)
H M. ITInefigeH-cdopMyIHpOBaIH OCHOBHBIE ITOJIOKEHH KJI€TOUHOH TEOpPHH,
P. BHpXOB-ZOMOIHHI TEOPHIO BaKHBIM IIOJIOKEHHEM «BCAKad KIETKA
[IPOHCXOJIHT OT JIPY NOH KJIETKID).
Ne KB KoHTp ONILHBIH BoOIp oc LIposepsiemble
KOMIIeTe HIHH
IIpoBeuTe  CpaBHHUTEIBHYK  XapaKTEPHCTHKY  IIPOKAPHOTHYECKHX H
3YKApHOTHYECKHX THITOB KJIETOK.
JTaJlOH OTBETA:
CxoficTBa: KIETOYHOE CTPOEHHE, HaIHYHE IIJIasMaTH4YecKoH MemOpaHbl H VK-1 (VK-1.2
IHTOIUIa3MbI, OOMEH BENIIECTB, pa3sMHOMKEHHE, POCT H JpPYIrHe CBOHCTBA W’HK-I 3)HvI{_aﬁh
3 AHBoOro. OTIHYHA: ¥V TIPOKApHOT HeT odopmieHHOro Afpa (v 3YKapHOT-€CTh), . S o

OoflHAa KOJbllEBaA Xpomocoma (Y 3YKapHOT- JHHEHHBIE), OTCYTCTBYIOT
MeMOpaHHbI€ OpraHoHAbl (HarlpHMmep, armiapaT Ionpmad, DIIC H gpyrue,
KOTOPhIE €CTh Y JYKapHOT), pasMHOKE€HHe OHHAapHBIM JI€JIEHHEM HIH
KoHbloralpie (y 3yKapHOT - MHTO3 HIH Meiio3), OHH O4YeHb MalleHBKHE
(3yKapHOTHI I'op a3/]0 KPYITHEE).

OIIK-2 (OIIK-2.1),
[TK-3 (TIK-3.3)
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IIpoBepsieMbIe

Ne KB KoHTp OJILHBIH BOIp ocC
KOMIIeTe HI[HH
OrMHIIHTE p a3THYHA KIIETOK.
JTaJloH OTBETA: VK-1 (VK-1.2,
4 Knetk: Mory T ObITh O4YEHB pa3sHOOOpasHbI 110 pa3MepaM H (opMe: OKpYTJIbIE VK-1.3), VK-6.2,
(ooLTRI), BBITAHYThIE ((pHOpoOIacTLI), ¢ oTpocTKaMH (HeHpoHbl). MoryT OIK-2 (OIIK-2.1),
ObITh OYEHb MalleHbKHMH (MHKoIUIazMa, 0,2MkM) H KpyIHBIMH (OOLHT IIK-3 (TTK-3.3)
cTpayca).
Ne KB KoHTp OJILHBLIH BONpPoOC LIposepsiembLe
KOMIIeTe HI{HH
OIMHIIHTE KOoMITap TMEHTBI 3YKapPHOTHYECKOH KIIETKH.
DTaJIOH OTBETA:
KleTouHblii KOMITapTMEHT — IIPOCTPAHCTBO B KIETKE, OrpaHHYEHHOE VK-1 (VK-1.2
MeMOpaHoi, B KOTOPOM [IPOHCXOIAT oOIpefeieHHble OHOXHMHYECKHE VUK-I S)H?K-lﬁ E
5 rnpoliecchl. B sykapHOTHYecKOH HBOTHOH KIETKE TaKOBbIMH SBIAKTCA Dul'ﬂ{—i (E}lu'ﬂ{-’f'llqj
MEMOpaHHbIE OpraHe bl (HarlpHMep, SHOOIUIA3MAaTHYECKHIT P EeTHKYIyM, ITK-3 ([IK.3 3') ’
armapaT I oJIb/LKH, JH30COMBI, TI€POKCHCOMBI, BE3HKYJIbI, MHTOXOHAPHH H '
AOPO) HIH TMpOCTPaHCTBO MEXKAY MeMOpaHaMH (HarpHMep, IIpOoCTPaHCTBO
MEKTY BHellTHeH H BHy Tp eHHeH MeMOpaHoH MHTOX OHZIpHI).
Ne KB KoHTp ONILHLIH Bomp oc LIposepsiemble
KOMIIeTe HIHH
[lepeurcauTe KiaaccH(HKALIMIDO MEMOpaHHBIX CTPYKIYP 3SYKapHOTHYECKOH
KIETKH
OTaJloH OTBETA:
OpraHe/ybl (4ETKO pa3HYHMbIE KIETOUYHBIE CTPYKTYPhl OIpPEJIETEHHOTO VK1 (VK-1.2
CTPOEHHA, BBITTONHAIOIIHE OMpEAeIEHHYVID (YHKIEI) 5yKapHOTHYECKOH VRK-I S)HVI{-E;
6 KJIETKH JIENAT Ha MeMOpaHHbIe (offHOMeMOpaHHbIE HIH JByMeMOpaHHbIe) H DHHI{—i (EJIH'JI{—’?T)
HemeMOpaHHble. K ogHoMeMOpaHHBIM  OTHOCAT  SHAOIUIA3MAaTHYECKHIT IK-3 (TTK-3 ;} |
PETHKYIIYM, armlapaT I ONBpKH, JIH30COMBI, IIEPOKCHCOMBI, 3HJIOCOMBI H '
MpoyHe BE3HKYJbI, a TaKkKe IUIasMaTHYECKYI0 MEMOpaHy, PEeCHHUKH H
ATYTHKH, K JBYMeMOpaHHbIM — MHTOXOHJPHH, IUIacTH/IbI, KJIETOUYHOE AApO,
a K HeMeMOpaHHBIM — pHOOC OMBI, KIETOYHBIH LIEHTP H LIHTOCKEIIET.
Ne KB KOoHTp OJILHBIH BOmp oc IIponepsiembIe
KOMIIeTe HI[HH
OTmHIIHTE P oJib MEMOPAHHBIX CTPYKTYP B KH3HEIEATENbHOCTH KJIETKH.
DTaJioH OTBETA:
Ponb MeMOpaHHBIX CTPYKTYP B JKH3HEAEATENbHOCTH KIETKH BechbMa
pasHooOpa3Ha H CBfA3aHa C BBIMIOJHAEMbIMH HMH (yHKIHAMH. Harprmep, VK-1 (VK-1.2
SHOOIIA3SMAaTHUECKHH PETHKYJIYM OOecredHBaeT CHHTE3 H MOJH(HKALHIO VHK-I S)HVI{-.fiHE
7 OENKOB, JIMITHIOB H YIJIEBOJIOB, XpaHEHHE KalbLIHA H JeTOKCHKALIHIO BPeIHBIX D"m{_i (EJIH'JI{—EJ 1')
COEMHHEHHIT, armapaT I oJpkH OTBEYaeT 3a MOAH(HKALHI OeIKOB, HX IK-3 (TTK-3 3') |
COPTHPOBKY H BHYTPHKJIETOYHBIH TpPaHCIIOPT, a Takke (QOpMHpPOBaHHE ’
mi30coM  (OpraHOHIOB BHYTPHKJIETOYHOTO T[MHIEBAPEHHA), MHTOXOHAPHH
SYKAapHOTHYECKHX KJIETOK BbIMOJHAKT SHEPTETHUYECKYK PoOdb, a sAApo
ABJIIETCA MECTOM XPaHEHHs H PeaH3alHH FeHETHY ECKOH HH(Op MALHH.
Ne KB KoHTpO/ILHLIH Bomp oc LIposepsiemble
KOMIIeTe HIHH
OrHIIHTE p 0J1b HEMEMOPAHHBIX CTPYKTYP B JKH3HEIEATENBHOCTH KIIETKH.
JTaJIOH OTBETA:
HememOpaHHBIe opraHoOH/bI BKIOUYAOT B ce0da pHOOCOMBI, KIE€TOYHBIE LIEHTP VK-1 (VK-1.2,
3 H LHTOCcKeseT. PHOOCOMBI YUacTBYIOT B CHHTe3€ 0esIKoB;, KieTouHbIi LIeHTp - VK-1.3), VK-6.2,

MECTO, OpraHH3VIOImee MHKPOTPYOOUKH IMTOCKeneTa, IL[HTOCKENeT -
Oe/KoBasd CE€Th, BBIMOJHAIOMAA pasHooOpa3Hble (PYHKIHH- OIOPHY IO,
BHYTPHKJIETOUHBI TPaHCIIOPT, COKpallleHHe MBIMIL], /[JeleHHe KIETKH,
o6pazoBaHHE KJIETOYHbIX KOHTAKTOB H JIp.

OIIK-2 (OITK-2.1),
IK-3 (TIK-3.3)




IIpoBepsieMbIe

Ne KB KoHTp OJILHBIH BOIp ocC
KOMIIeTe HI{HH
O0maa MopgoIorHA H OT/ENb] KIETOYHOTO Apa.
OTaJloH OTBETA:
SInpo - nBymemOpaHHaA opraHesIa 5YKapHOTHUYECKOH KIEeTKH, 00bIYHO O/JHO, VK-1 (VK-1.2,
9 HO B HEKOTOPBIX THITaX KJIETOK (HarpHMep, 3pHTPOLHTAX MIIEKOITHTaOIHX) VK-1.3), VK-6.2,
€ro HeT, a JPYTHEe KJIETKH MOIVT coJiepiKaTh HECKOJbKO sAnep (HarmpHMep, OIK-2 (OIIK-2.1),
OCTEOKIacThl). B AApe BbINENAIOT BHENIHIOIO H BHYTPEHHIOK MeMOpaHy c IIK-3 (TTK-3.3)
A7 EPHO-ITOP OBBIMH KOMILUTIEKCaMH, MeKMeM Op aHHOE ITp OCTPaHCTBO, ATEPHY IO
JIAMHHY, AEPHBIA MaTPHKC, XPOMAaTHH H BEJIIO YEHHS.
Ne KB KoHTp ONILHBIH Bomp oc LIposepsiembLe
KOMIIeTe HITHH
CTpyKTypHasA oOpraH{3alHa XpoMOCOM, CTPYKTypa TIeéHa JSYKapHOT H
[IPOKAPHOT.
DTaJIOH OTBETA:
XpoMocoMa -HYKIJIEOIIPOTEHIHAA CTPYKTypa B AApe 3YKAPHOTHYECKOH
KIETKH, B KOTOPBIX COCpeJoTOYeHa Oonblmasd 4YacTb HacJedCcTBEeHHOI VK-1 (VK-1.2,
0 HH(popMAaLIHH H KOTOphI€ IIpeHa3HaueHbl JJA €€ XpaHeHHd, peaj3allHH H VK-1.3), VK-6.2,
riepegadH. MuroTHUYecKas (BBICOKOKOH/IEHCHpPOBaHHasA)  XpOMOCOMA OIIK-2 (OIIK-2.1),
Mop (poJIorHYe cKH HarloMHHaeT OYKBY X, I7ie B MecTe Iepec eueHHs Hax OJIHTCA ITK-3 (TIK-3.3)
LIeHTpoMeEpa (30Ha TPHKPEIUIEHHA K BEPETEHY JeJIeHH:A), [10 KpasAM OT Hee —
KOPOTKOE€ H JJHHHOE IUIeYH (cojiep/KaT IeHeTHYEeCKHI MaTepHasl), a KOHLIbI
IUied — TEJIOMEpPhI,00€CIIeUHBAOT 3al[HTY XPOMOCOM OT CJIHIIaHHA ApPyT C
IPYTOM.
Ne KB KoHTp ONILHLIH Bomp oc LIposepsiemble
KOMIIeTe HIHH
OrHIHTE CTPYKTYPY I'eHa 5YKapHOT.
OTaJloH OTBETA:
I'eH — vyuactok w™monexkynel JIHK, ABIAmOIMICA CTPYKTYPHOH H
(pYHKIL[HOHAIBHOH eqHHHLIEH Hacle[cTBeHHOH HHpopMalHH, KOOHPY OI[HH
oenok i PHK. B cTpykTypy reHa 3yKapHOT BXOJAT 3K30HbI (KOJHPY HOIIHE VK-1 (VK-1.2
VYacTKH TI€Ha), HHTPOHbI (HEKOJHPVIOI[HE YYacTKH), PeEryJIATOpHbIE W’HK-I S)H?I{_.ﬁh’?
11 HETpaHCKpHOHpyeMble 00JlacTH, K KOTOPBIM OTHOCATCA. IIPOMOTOP DHHI{—i (EJIH'JI{—ET)
(HeoOxomM  gma  cBaseiBaHHA — PHK-momumepassl - (pepMeHTa, IK-3 (TTK-3 3') |
cHHTe3Hpyioniero PHK TpaHckpHnT), sHxaHcep (vuacTok JJHK, cBA3BIBaHHE C ’
KOTOPLIM pEryIaTopHOro OelKa-aKTHBaTOpa CTHMYIHPYET TPaHCKPHIIIHIO),
caiimeHcep  (MPOTHBOIONOKHBIA 10 JeHCcTBHIO 3HXaHcepy ydacTok JIHEK,
CITIOCOOCTBYIOMMIT PErpeccHH TPaHCKPHIM[HH IeHa) H TEPMHHHPYHOIIHIA
V4ac TOK (MapKHPYeT KOHEL] I'eHa).
Ne KB KOoHTp OJILHBIH BOmp oc IIponepsiembIe
KOMIIeTe HI{HH
JlaifiTe orpeneeHHe TMOHATHA «pervmKalpay. PervmHkarpa JIHK: ocHOBHBIE
y4ac THHKH TpoL{ecca B IMPOKAPHOTHYECKOH KIIETKE
DTaJioH OTBETA:
PennmikaipiaA— (oT nat. replicatio - Bo300HOBIEHHE) TMpoOLIECC YBOEHHA
OBYLIEMTOYEYHOH Momekynel JIHK 1Mo MpHHIMIY KOMIUIEMEHTAPHOCTH, B VK-1 (VK-1.2
pe3ybTaTe KOTOPOro oOpasylTcsad JiB€é HAEHTHYHbIE [BYLIENOYeYHbIE VHK-I S)HVI{-;’?
12 Monekybl JJHK. Pernmukaipias HHHIHHPYETCA B cIIEl[H(HUYECKHX yYacTKax- DHI'JI{—L.‘ (EJIH'JK-’?T)
OPHIKHHAX pervMHKal[iH, a OelkH, OTBeTCTBeHHbIe 3a perumkalpHn JIHK, IK-3 (TTK-3 3') ’
IeHCTBYIOT coobma H o0pasyIOT e€IHHBIH perHKaTHBHBIE armiapar. ’
Perimicoma- OeNKOBBIH KOMILIEKC, OCYIE€CTBIAIIIHIA p eTUTHKALHIO, OCHOBOI
Komvruiekca ABnAercd JIHK mnomiMmepasa, oCYIIECTBIAKOIIAA [MPHCOETHHEHHE
HOBBIX HYKJEOTHAOB K 3 KOHLY Mouekyiasl JIHK 1o rpHHLHITY
KOMIUIHMEHTapHOCTH (AieHHH-THMHH, I'y aHHH-1THTO3HH).
Ne KB KoHTp ONILHBIH Bomp oc LIposepsiemble
KOMIIeTe HI{HH
13 Ha3oBHTE IMPHYHHBI BO3HHKHOBEHHs omHO0K B JIHK. VK-1 (VK-1.2,




DTaJIOH OTBETA:

OmubkH B JIHK Bo3HHKaWOT IpH JedexkTe padoThl CHCTEM peraparfH
(COBOKYITHOCTH pPa3JHYHBbIX TIIPOLIECCOB, YCTPAaHAIIHX H3MEHEHHA B
Monekynax JIHK H ripegoTBpalaloI[HX HaKOIUIeHHH My TaLHi). I13MeHeHH:A B
JIHK BO3HHKAIOT IT0J JieficTBHEM MyTareéHoB — XHMHUYECKHX, (PH3HYECKHX H
OHOJOrHYeCKHX (PaKTOPOB, BbI3bIBAIOUIHX HAC/IEICTBEHHbIE H3MEHEHHA —
MyTal[HH. BHeIIHHMH HcTOYHHKaMH TioBpexaeHHs JIHK wmoryT ObITh
(rHYeckHe (paKToOpbl: HarlpHMep, VIbTpadHONIET, cojepsKamericad B
COJTHEYHBIX Jy4ax, HIH K€ HOHH3HPYIOIee H3IydeHHE (Y-TyYH H (-4ac THLIBI,
BO3HHKAKIIHE [pH pagHoaK THBHOM pacriaze, [TOBpP €KTaK0IHE
Herlocp eficTBeHHO MoJekyy JHK); xinH4eckHe, (akTopbl- HaIrpHMED,
MpOH3 BOAHbIE OE€H30J1a H COJIH TAKENbIX METAJUIOB, HIIH 7K€ OHOJIOTHYECKHE, B
MEPBYIO Ouepellb - BHPYChI, criocoOHbIE BcTpaHBaThcAd B JIHK H HapymaTh
paboTy reHoB.

VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
IK-3 (TIK-3.3)

Ne KB

KoHTp ONILHLIH Bomp oc

IIpoBepseMbIe
KOMIIeTe HITHH

14

OrmMmMTe OCHOBHbIE KOMITOHEHTBHI ITIa3MaTHYECKOH MemMOpaHbl KHBOTHOMH
KJIETKH H HX Py HKLIHH.

OTaJloH OTBETA:

[InasmaTHYecKasd MeMOpaHa — CIIOKHaA COCTOAIIaA H3 JHITHAO0B, OEJIKOB H
VIJIE€BOMIOB CTPYKTYpa, OTAENAINIaA KIETKY H €€ COAEPKHMOE OT BHEIIHEH
cpenbl H peryiaHpylomad oOMeH Mexy KiIeTkoH H cpefnoil. CoficTBa H
(PYHKI[HH KJIETOYHOH MeMOpaHbl OIpeenarTcad cBOHCTBaMH H (PyHKI[HEH
BXONAINIMX B €€ cOocTaB MoJieKyid Ilo coBpeMeHHBIM TIIpefCTaBJICHHAM
KI€TOYHaAd MeMOpaHa JKHMJKOCTHO-MO3aH4YHa: O€NKH pacriolararTcs
TOJBIDKHO B JKHAKOM OHcioe (poc(poNHITHAOB, AJA PEryALHH TeKy4ecTH
MEMOpaHbl B €€ COCTaB BXOAQHT XOJIECTEPHH, a K HEKOTOphIM OelKaM H
JMITHIaM C BHEMHEH CTOPOHbI KJIETOYHOH MeMOpaHbl IIPHCOEJHHEHDI
pa3BETBJIEHHbIE VIJIEBOAHBbIE LIEMH, KOTOpPbI€ (POPMHPYIOT TIITHKOKAHKC -
HayMeMOpaHHBIH 3alHTHBIH KOMITIEKC KIIETKH.

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
IK-3 (TIK-3.3)

Ne KB

KOoHTp OJILHBIH BOmp oc

ITpoBepseMbIe
KOMIIeTe HIIHH

15

Hasosure POJIb TU1a3MaTHYEC KOH MEMSI]EII—H:I B AIBHCNCATCIIBHOCTH KIIETHH.

DTaJioH OTBETA:

[InasmaTHYecKasd MeMOpaHa — CIIOKHAA COCTOAmIaA H3 JHITHAO0B, OEJIKOB H
YIJIEBOIOB CTPYKTYpa, OTHAENANMaA KIETKY H €€ COIEPKHMOE OT BHEIIHEH
cpebl H peryiaHpylomas oOMeH MeXTy KiIeTkoi H cpefmoil. CBoiicTBa H
(PYHKIHH KJIETOYHOH MeMOpaHbl OIpEaeNAlTcA cBocTBaMH H (QyHKLHeH
BXOJIAIIHX B €€ COCTaB MOJIEKY T — O€MKOB, JTHITHAOB H YrieBojoB. OCHOBHbIE
(PYHKLHH TUTa3MaTHYECKOH MeMOpaHbl: peryiAlHA TpaHCIIopTa MOJIEKYII
qepes MeMOpaHy, y3HaBaHHE H IPOBEJeHHE CHIHala B KIETKY, 3alllHTa OT
BO3/1€ACTBHs BHEIMHHX ()aKTOPOB.

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
IK-3 (TIK-3.3)

Ne KB

KoHTp ONILHBIH Bomp oc

IIpoBepsieMbIe
KOMIIeTe HI{HH

16

OrmmuTe C'IPDEI—IHE H (1)‘_‘,?1-[['{[_[[{[«'1 SHAOITUIASMATHYCCKOTIO PE’H—I[{}’II}’ Ma.

DTaJIOH OTBETA:

SHAOorUIasMaTHUECKHIT pPETHKYIIOM — CJIoKHaA MeMOpaHHaA CHCTeMa,
MPOHH3bIBaOIIAA LIHTOIUIA3MY SYKapHOTHYECKOH KIETKH H pa3jeNdroian
KIETKY Ha OTceKH. BrijemaoT magkHil/arpaHynapHelii (B OCHOBHOM
CHHTE3HP Y IO LTHIT H TP aHCTIOP THPY KO LI{HEA VIJIEBO/BI, JTHTTHJIBI,
MpEeIIIECTBEHHHKH CTEPOHAHLIX TOPMOHOB H BBIMOJMHAKIIHI (YHKLHIO
3aracaHHA KalbLHA B KJIETKE, a TakK/Ke JIETOKCHKALIHH BPEJHBIX BEIIECTB) H
IIepOoX0BaThIH/ TPpaHy JIIPHBIH, IMTOKPBITRIH pHOOCOMaMH, 3HJOILIa3MaTHYeCKHH
peTHKYIIOM ((PYHKLIHA KOTOPOro CBA3aHa B IIEPBYID OUYEPENb C CHHTE30M
OeNnKoB Ha ero pHoocomax, rpeodpa3oBaHHH 3THX 0€JIKOB H TPaHCIIOPTa HX B
OpyrHe 4acTH KietkH). OcoOoii ¢opmoii arpaHyIapHOro peTHKYJIHOMa B
MBIIIEYHBIX KIETKaX ABIAETCA capKoIUIasMaTHYECKHI PETHKYIIOM — JIETo

KAaJbL[HA.

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OITK-2.1),
IK-3 (TIK-3.3)




Ne KB

KoHTp OJILHBIH BOIp ocC

IIpoBepsieMbIe
KOMIIeTe HI{HH
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OrMmHyTe cTPYKTYPY H PYHKLIHH Komruiekca I ofbmaH. DK30LHTO3.

DTaJIoH OTBETA:

Armapat I'onbJH — opraHesulia 3yKapHOTHYECKOH KIIETKH, X0pOIIo P a3BHTaA
B CEKPETOPHBIX KIJETKaxX, IpeJicTaBiAomai coboi CTOMKH VIUION[E€HHBIX
MEMOpaHHBIX TII0JOCTEH (IHKTHOCOM) H CBA3aHHYKD ¢ HHMH CHCTEMY
ITy3bIPbKOB, I7€ CHHTE3HPOBAaHHbIE B SHOIUIA3MATHUYECKOM P E€THKYJIIOME
OENMKH H JHIMHAbI MOAH(HLHPYIOTCA H COPTHPYIOTCA TEPE OTIIPaBKOH B
cocTaBe MeMOpaHHBIX ITy3bIPbKOB B JIpyIHe dYacTH KIeTKH. OCHOBHBIMH
Iy TAMH TPaHCIIOPTa BEIECTB M3 aririapaTa I onbIKH ABIAKOTCA: ITyTh OEIKOB
H JMIIHAOB B JH30COMbI (JIM30COMAJIbHBIH); IyTh Ha ILTa3MaTHYECKYIO

MeMOpaHy (KOHCTHTYTHBHAA CEKPELHA) H CEKP €TOPHBIH Iy Th (peryaHpyemas
CEKp ELTHA ).

OK30LHTO3 — CIOMKHBIH MHOIOC TAJHHHBIA ITPOLIECC, B PE3YJIBTATE KOTOPOro
OONBITHHCTBO BEL[ECTB CEKPETHPYETCA SYKAPHOTHYECKHMH KIETKaMH,
OCHOBHBIMH 3TallaMH KOTOPOTO ABJIAETCA YIIaKOBKA B MeMOpaHHbIE ITy3bIp bKH
B Komruliekce I'onboAH, CIHAHHE HX ¢ IUIa3MaleMMOH H BbICBOOO/KTIEHHE
COZIEPKHUMOT0 HapPYKy.

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
IK-3 (TIK-3.3)

Ne KB

KoHTp ONILHBIH Bomp oc

IIpoBepsieMbiIe
KOMIIeTe HIHH

18

OnHInHTE MEXaHH3MbI H (OYHKI[HH 5HJIOLHTO3a.

JTaJIOH OTBETA:

SHAOLMTO3 — IIpoliecc 3axBaTa KIeTKOoH HeOoIbINHX MOJIEKY T HIIH YacTHL] H3
BHEIIHeI cpegbl ¢ TIOMOIIbIO ILIa3MaTH4UecKoH MemOpaHbI, KOTOpasd
3aKJIIOYaeT IOoITIolaeMbIi MaTepHan B MeMOpaHHBIA ITy3bipek. PazimHualioT
HECKOJIBKO pasHOBHJHOCTeH sHAoLMTo3a: (arorpro3 (TorinomeHHe H
riocjeqyioniee IiepeBapHBaHHe TBEPIBIX, OOBIYHO KpPVIHBIX YacTHL]),
ITHHOLHTO3 ([TOIIOIIeHHE H TIocenyolee [epeBapHBaHHE Karlelb JKHIKOCTH)
H peLIeTop-orocp eloBaHHbIH 3HAoOLMTO3 (H30HMpaTeNnbHOE TIIOTVION[EHHE
BEI[ECTB, IIPH KOTOPOM MAaKpOMOJEKyJla CBA3BIBAETCA C PELEITOPOM
KJIETOYHOH TIIOBEPXHOCTH H TIIoNagaeT BHYTPb KIETKH B OKaHMIIEHHBIX
KIaTpHHOM Be3HKYyJax). Jlanee copjep:iMoe BE3HKYJIbI CJIHBAETCA ¢ JIPYTHMH
opraHe/llaMH — paHHHMH 5SHOOCOMAaMH, ITI03JHHMH SHAOCOMaMH H
JI30COMaMH, B KOTOpPhIX OjaromapsA pasHbIM 3HAaueHHAM KHCJIOTHOCTH
r1o7iep KHBacTCA COOTBETCTBY IOLI[asA AKTHBHOCTDb ()epMeHTOB,
OCY IIECTBJIAOIIHX JIerp afaLiHIo ITOCTYTIHBIIHX BEILIECTB.

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OITK-2.1),
IK-3 (TIK-3.3)

Ne KB

KoHTp ONILHBIH BoOIp oc

IIpoBepsieMbIe
KOMIIeTe HITHH

19

Oxap aKTepH3YHTe poJlb JIH30C OM B KIIETKE.

DTaJIoH OTBETA:

Jizocoma — ojHoMeMOpaHHasih oOpraHella 3SYKapHOTHYECKOH KIETKH
oTkpbITad B 20 Beke OeJbrHiickHM OHoxHMHKOM KpHctHaHoMm e [roBom, B
KOTOPOH [IOCJIE CIHAHHA ¢ APYIHMH BE3HKYJIAMH TIOAJep:KHBaAETCA KHCIIad
cpefia A pabOThI COJEPKANIMXCA B HEH PacTBOPHMBIX THIP OJTHTHYE CKHX
(pepmeHTOB. IlepBHuHBIEe mmH30coMbl oOpa3yioTca B oOjacTH armiapata
I"onbpKH, B HHX HaXogATcA (pEpMEHTbI B HEAKTHBHOM COCTOSHHH, BTOPHYHbIE
7K€ JIM30COMbBI COZAEp:KaT aKTHBHbIE (PePMEHTHI (AKTHBHPOBaHHBIE 3a CUET
3aKHCIIEHHA Cpeabl B caMoOi JH30coMe). Pa3mH4yaloT HECKOIbKO BHIIOB
JIH30COM: TE€TEpPOJIH30COMbI (IepeBapHBaIOI[HE MAaTEpHAl, ITOCTYTIAIOI[HIA B
KIETKY H3BHE — TMyTEM (aro- HIH TIHHOLMTO3a) H ayTOJH30COMbI
(paspymaromHe c00CTBEHHbIE OENKH HIIH OPraHeNIbl KJIETKH).

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
IK-3 (TIK-3.3)

Ne KB

KOoHTp OJILHBIH BOmp oc

ITpoBepseMbIe
KOMIIeTe HIHH

[lepedrciHTE THITLI TpaHCIIOpPTAa BeEImIECTB uepe3 MemOpaHy. CBOHCTBO
H30HpaTeNbHOH ITp OHHLIAEMOCTH.

ITaJIoH OTBeTa:

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),




EcTh 7ABa OCHOBHBIX BHJA TpPaHCMEMOPAaHHOTO TPAHCIIOPTA: AKTHBHBIA H
MacCHBHBIH. AKTHBHBIH TPaHCIIOPT - 3T0 H30HpaTelIbHbI MepeHoc Bel[ecTBa
yepe3 KIETOYHYI0 HIH BHYTPHKIETOUHYIO MeMOpaHy (TpaHcMeMOpaHHBIH
TPAHCIIOPT) HIH 4epe3 clIoH KIeToK (TpaHCLIE/UTIJAPHBIA TpaHCIIopT),
MPOTEKAIOMIHI TMPOTHB TIpajJHeHTa KOHLIEHTpaLHH H3 00JacTH HH3KOH
KOHLIEHTpallHH B o0nacTh BbICOKOH, T. € ¢ 3aTpaToii cBOOOJHON 3HepIHH
opraHisma (B OOJIBITHHCTBE CITy4Ya€B HCTOUYHHKOM SHEPIHH CJIyKHT SHEPTHA
MaKpo3pruueckux cBazeii AT®). IlaccHBHBIH  TpaHCIIOPT —  3TO
H30HpaTeNnbHBIH TEPEHOC BEMIECTB H3 00JacTH BbICOKOH KOHLIEHTpAaL[HH B
o0NacTh HH3KOH 0e3 3aTpaT 3Hep MH (Harpumep, JHpdy3HA, ocMoc).

IK-3 (TIK-3.3)

Ne KB

KoHTp ONILHLIH Bomp oc

IIpoBepseMbIe
KOMIIeTe HI{HH

OrmMmHTe cTpoeHHe H (YHKIHH IHTOCKENETHOIO armapaTa KIEeTKH.
benmkoBsIH cOCTaB.

JTaJIOH OTBETA:

[lyTOoCcKENneT-3T0  oropHasdA OelkoBad CTPYKTypa, B KOTOPYK  BXOOAT
MHKPO(HIAMEHTbI, MHKPOTPYOOUKH H IIPOMEKYTOUHbIE  (PHIIaMEHTHI.
MuKp opHIaMEHTHI - 3TO HHTH, COCTOAIIHE H3 MOJIEKYJ riodyispHoro Genka
aKTHHA H TMPHCYTCTBYIOMIHE B L[HTOIUIa3ME BCEX SYKAPHOTHUYECKHX KJIIETOK;
MHKp oTpyO0UKH- 110JIbI€ BHY TPH LIJTHHIPEI, 00pa3oBaHHbIE JHMepaMH Oeska
TyOyJIHMHa, a TIPOMEKYTOUHbIE (HIAMEHThI - HHTEBHAHbIE CTPYKTYPhI H3
oco0bIX pa3HOOOpa3HbIX OENKOB, COJIEpPKAIIHXCA KaK B L[HTOIUIa3Me, TaKk H B
Anpe GOBIMHHCTBA 5y KAPHOTHYECKHX KIIETOK.

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
IK-3 (TIK-3.3)

Ne KB

KoHTp OJILHBIH BOIp ocC

IIpoBepsieMbIe
KOMIIeTe HITHH

[
)

Yto Takoe K J1eTouHas rHdenb. OcHOBHbIE ITY'TH aKTHBALHH aIlofTrosa.

DTaJioH OTBETA:

ATTOITTO3 — 3TO 3arlp orpaMMHpOBaHHAaA KJIETOoYHAs HOeNb, MpoLiecc KOTopoi
MOKHO YCJIOBHO pa3JIeHTh Ha TPH (asbl: CHrHaJIbHYH (HHIYKTOPHYIO) —
3alycK Mpolecca, 3¢QdQekTopHyo (aKTHBALHA OCHOBHBIX pa3pe3arolHx
OeNKOB — Kacria3z) H JerpagaiHoHHyI0 ((da3za aecTpyKLHH — pa3pylIeHHA
KJIETOYHBIX KOMIIOHEHTOB C IIOMOINBIO Kacria3 H 3aBepllieHHE IIpoLiecca).
VHHIHalHA —~ arlorrro3a  MOKET T[MPOHCXOJHTh € IMOMOM[bK0  BHEMTHHX
(BHEKNIETOYHBIX) HIH BHYTPHKIETOYHBIX (axkTopoB. HecmoTpa Ha
pa3sHooOpa3zHe HHHILHHPYIOMIHX (paKTOPOB, BBIZIENAIOTCA J1Ba OCHOBHBIX ITyTH
repeayH CHIHalla aroIITo3a: peLeNnTop-3aBHCHMbIH (BHEIIHHIT) CHIHAJIbHBIA
IyTh € YyYacTHEM peELIENTOPOB THOENH KIETKH H MHTOXOHJpPHAaJIbHbIA

(BHY TPEHHHIA) ITy Th.

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
IK-3 (TIK-3.3)

Ne KB

KoHTp ONILHBIH Bomp oc

IIpoBepsieMbIe
KOMIIeTe HI{HH

HB[]E‘IHC.]'IHTE (1)33111 H OCHOBHbI€ COOBITHA MHTO3A.

JTaJIOH OTBETA:

MuTo3 pasnenieTca Ha KapHOKHHe3 (JleleHHe fAfpa) H LIMTOKHHeE3 (JleJIeHHE
LUTOILTIa3Mbl KJIETKH), HAYIIHE IPHMEPHO B o0AHO BpemA. KapHokHHE3
BKJTIOUAET HECKOMBKO OCHOBHBIX 3TarioB: Ilpodasa (B KoTopoil MpoHCXOOHT
(pparMeHTaLMA AAepHOH 00070UKH, KOHJEHCcALHA XpoMOCOM H Hayalo
(popMHp OBaHHA BepeTeHa meneHHa),  MeTadasa (BbIC TpaHBaHHE
MPHKPEIMBIIMXCA K  HUTAM  Be€peTeHa  JieleHHA  MaKCHMAaJbHO
KOHJJ€HCHP OBaHHBIX XpPOMOCOM B 3KBaTOPHAIBHOH IUIOCKOCTH H IMPOBEpKa
IPaBHIBHOCTH HX IMPHKp eIUIeHH: ), AHadaz3a (pa3geneHHe 2 XpoMaTH OqHOH
XpOMOCOMBI H pacXokgeHHe HX K IoircaM KiaeTkH) H Tenodaza (cOopka
AmepHoH o000N0YKH, [JEKOHAEHCcAI[HA XpoMocoM H pa3dopka BepeTeHa
neneHHA). IIHTOKHHE3 HadMHAETCA ViK€ IIPHMEPHO Ha CTaJHH aHadaszbl
KapHOKHHe3a H oOecrieuHBaeTcsA I10ABJIEeHHEM H paboTol COKpaTHTEIBHOIO
KOJIbLIA, CTI0C OOCTBYIOIIETO Pa3[eN€HHIO LIHTOILIa3MbI KJIETKH Ha JIB€ YacTH.

VK-1 (VK-1.2,
VK-1.3), VK-6.2,
OIIK-2 (OITK-2.1),
IK-3 (TIK-3.3)

Ne KB

KoHTp OJILHBIH BOIp ocC

IIpoBepsieMbIe
KOMIIeTe HI{HH




OIMHIIHTE KJIeTOYHBIH LMK Pa3bl KIETOYHOTO LIHKIIA.
JTaJlIOH OTBETA:
KIeToyHbIA LMK — MEPHO KH3HH KJIETKH OT MOMEHTa €€ ITOABIEHHA 10

coOCTBEHHOIO JieJieHHA (BKIIoYasA caMo JeneHHe). KIeTouHbIH LHKI JeIaT Ha VK-1 (VK-1.2,
CIIEMYIONIHE ATarbl: HHTep(a3za — repHo] HHTEHCHBHOIO pocTa H OHOCHHTE3a VK-1.3), VK-6.2,
OrIp €7leIEHHBIX BellecTB (0€NKOB, HYKJIEHHOBBIX KHCIOT, SHEPreTHYECKHX OIIK-2 (OITK-2.1),
MOJIEKYJT H T/.), KapHOKHHE3 (feleHHe sAapa) H LMTOKHHE3 (JIeJeHHE ITK-3 (TTK-3.3)
LTOrUTasMbl). Camble TraBHbIE€ COOBITHA KIETOYHOrO ILMHKIA — 3TO

peruiHkaiLiA (B HHTepdase), T. €. yasoeHHe /[HK riepen pasgeneHHeM €€ yixe
B TpOoLIECCE KapHOKHHE3a (B aHada3y MHTO3a HIH Melo3a).

Ne KB KoHTp ONILHBIH Bomp oc LIposepsiemble
KOMIIeTe HI{HH

Haz0BHTE KOHTPOJIBHBIE TOYKH P €ryJHALHH KJIETOYHOTO LIHKIIA.

JTaJIOH OTBETA:

CHcTeMa KOHTP 0JIs KJIETOUHOTO I1[HKJIA 3alTy CKAaeT TaKHE OCHOBHBIE ITpP OL[EC ChI

KJIETOYHOIO I[HKJIa, Kak pedkaima JIHK, MHT03 H LHTOKHHE3. B

OOJBIIHHCTBE 3YKApPHOTHYECKHX KIETOK CHCTEMAa KOHTPOJA 3arly cKaeT

[POXOAKIEHHE Yepe3 KIETOYHbIA IHKJI B TPEX OCHOBHBIX PEryIATOPHBIX VK-1 (VK-1.2,
- riepexofax, HIH KOHTPOJIbHBIX TOYKax. IEPBOH TOYKOH ABIAeTcA CTapT B VK-1.3), VK-6.2,
- I1034HEM 3Tarle HHTep(dashbl, I1e KIeTKa pellaeT BOHTH B KJIETOYHBIH LHKI H OIIK-2 (OIIK-2.1),

HauHHAET VBaHBaThk XPOMOCOMbBI, BTOpad TOYKAa — 3TO TOYKA, B KOTOpPOH ITK-3 (TIK-3.3)

CHCTEMA KOHTPOJIA 3allyCKAacT pPaHHFHC C 0OBITHA MHTO34, TIPHEOOANIHC K
EBBICTPAHBAHHIO XPOMOCOM Ha BCPCTCHE OCJICHHA B ME’I‘ﬂd)HE €, d TPEThA TOUKA
— JTO IICpEXO0d OT ME’I‘ﬂd)HELI K HHHdJHEE, rac CHCTEMA KOHT) OJIA

CTHMYJIHPYCET pasficyiCcHHEC CCCTPHHCEKHX XpoMaTHAa, YTO ITIPHBOOHT K
JABCPMICHHIO MHTO3a H LIHTOKIHCSY.

TeMbI JOKJIAIOB

bJjok 1. Kiterka Kak cTpYKTYpHasl, QYHKIIHOHAJILHAA H IeHeTHYECKAA e JHHHIA

Knaccet PHK. BropHuHas CTpykTypa pasiIHYHBIX KinaccoB. OyHKIWMH. IlocinencTtBHs
rurepsKcnpeccHi MUKpoPHK.

Peryasimsas  TpaHCKpHIIIHH Y IIPOKapHOTa:  OINEPOH  [-ralakTosHAas3bl,  IIPHHIIHII
(P YHKIHOHHPOBAHFHS.

OrmreHeTndeckasd perymnas. MeTwiHpopanne JIHK, wMomgmdukaipmi THCTOHOB, 3y- H
reTepOXPOMaTHHH3ALH L, ITIO3HIHOHHBIH (] EeKT.

3aboneranns, oOycnoBiaeHHBle MyTansMH B TreHaX BRCA1 u BRCA2. llocnencrBusa
MyTareHesa, IyTH PEIEHH.

«AmpecopaHue» (COpTHpoBKa) OenmkoB. IloclencTBHS HENPaBHIIBHO CBEPHYTHIX OEIKOB, ITYTH
PEIeHH

buiok 3. IlnTocKes1eT H CTPYKTYPHbIE 0€JIKH, BHYT PHKJIET OYHbIH TPAHCIIOPT, CHTHAJIHHT H

aaresns
CTpYKTYpHO-() YHKIITHOHAIIbHAS OpraHH3al[Hs MIeJIeBEIX KOHTAKTOB

CTpYKTYpHO-() YHKITHOHAIIbHASI OPraHH3alH s INIOTHBIX KOHTAKTOB

CTpYKTYpHO-() YHKI[THOHAIIbHASI OpraHu3alHs JecMocoM. [IpumMeps! gedekr o
CTpYKTYpHO-() VHKIITHOHAIIbHASI OpraHu3alHs cHHarica. [ [pumeps! gedeKkron

3a0omneBaHHS, aCCOIMHPOBaHHEIE ¢ ormmMOKamMH B cuTHaIMHHTe JAK-STAT (Mmyrammn B JAK?2)
i FLT3. Bo3sMOXHBIE peIleHH ST KOPPEKIIHH.

baok 4. Kj1eToUHBIN IHKJI, MHTO03, AII0IITO3

(D}"HI{L[IIH ITHTOCKeIeTa B MHTO3€e. | eHeTHUYeCKHE ITATOIIOTHIL, CBA3AHHBIC C O OKaMH MHTO3a.

Kmmaccudukaipis 0enkoB ceMelcTBa bel2, HX poilb B peryIsaiiH aIllonTo3a
B3anMOCBSI3b KIIETOYHOIO ITHKIIA, alloNTO3a H KaHI[eporeHes3a.



TecTOBBIC 32 JaHHA

No ITAJIOH (KJIFOY) IIpoBepsieMbIe
TecToBoe 3aJaHHe

/m OTBeTA KOMIIeTeHI[HH

1. BbiOepHTe OJHH NP ABHJIbHBIA 0TBeT. CII0JKHYI0 YIIAKOBKY a
JTHK B aape odecnmedHBAIOT. VK-1 (VK-1.2
EZ; HHCTOHRI VK-1.3). VK-6.2.,
) oo oIl (01K 2.,
d) OGenxH TpaHCIIOPTEPDI -3 (TK-3.3)
€) BE3HKYJIbI

2. BbI10epHTe OJHH NP ABHJILHBIH OTBeT. B oT/IHUYHE OT C
NPOKAPHOTA I'eHbI 3VYKAPHOT COJepKAaT. VK-1 (VK-1.2
2) KOZHpYIOWYIO HacTh VK-1.3). VK-6.2.,
E‘: ;T:;J:J;EHH OIIK-2 (OIIK-2.1),
d) KoOHeL] reHa IIK-3 (IIK-3.3)
€) PEryJATOpHbIE 3JIEMEHTBI

3. Bbi0epHTe 0HH NP ABHJILHBIN oTBeT. KakHe (pYHKIIHH b
BBINOJIHACT IIep 0X0BATHIH JIIP VK-1 (VK-1.2.
E:; e VK-1.3), VK-6.2,
c) Eﬁ ‘_‘,’ii::sﬂﬂﬂ D%f (DHI;-;.I),
d) TpaHCcITOpT [POIYKTOB B MHTOX OHJIPHH -3 (TIK-3.
e) BoIpaboTka sHeprHH AT®

4. Bbi0epHTe 0AHH NP ABHJILHBIH 0TBeT. BOJILIITHHCTBO a
AHT HOHOT HKOB COCpP eJ0TO0'Ye HbI HA NP eNSITCTBOB AHHE
nepeJays reHeT HYeCcKOH HH(OPMALHH, 3AK0IHPOBAHHO K
B PHK-moseKyJ1e K 0eJIKY, TeM caMbIM NP eI0TBP Alllas VK-1 (VK-1.2
poct dDakTepHii. Ha kakoii H3 cJieJYIOIIIHX Ip oIieC COB VHK-I S)HVK-;’E
:;IHTI:]};;Ci:;I;:IE AHT HOHOT HKH OITK-2 (OITK-2.1),
b) perUHKaLpA [IK-3 (IIK-3.3)
C) TpaHCIIHpAaL[HA
d) TpaHcMHCCHA
¢) TPaHCAYKIHA

5. Bbi0epHTe OJHH NP ABHIbLHBIHK oTBeT. IIpoliecc yaBoeHHA d
JHK, B KOTOpOM CHHTE3HPYeTCH JoUep HAS MOJIeKY.JIa
JTHK Ha3bIBAaeTcs VK-1 (VK-1.2,
a) PEMHCCHA VK-1.3), VK-6.2,
b) pexoMOHHALHA OIIK-2 (OIIK-2.1),
¢) ToJHy OHKBHTHHHP OBaHHE ITK-3 (TIK-3.3)
d) pervHkaLmHa
€) TpaHCIO0KallHA

6. Bbi0epHTe OJHH NP ABHJIbLHBIK oTBeT. Kakoi opraHou a
COJEPKHT (pepMeHThI, PACHIeNJITIOITHe OHOJIOTHYeCKHe
coeJHHEeHHA VK-1 (VK-1.2,
a) JH30COMBI VK-1.3), YK-6.2,
b) MHTOXOHAPHH OIK-2 (OITK-2.1),
C) SHAOILIasMaTHYECKadA CETh ITK-3 (ITK-3.3)
d) rIepoKCHCOMBI
e) Komruiekc I onbKH

7. Bbi0epHTe OJHH NP ABHJIbHBIH oTBeT. Kakyro (pyHKIHIO a
BBINOJIHSACT KJIET OUHOE SIIpP 0
a) XpaHeHHeE H peanH3al[HA reHe THUeC Ko HH(popMaLHH VK-1 (VK-1.2

b) TpaHcropT BEIIECTB MEXKIY KJIETKOH H BHEKIIETOYHOH
cpenoH

¢) OcyuiecTBIEHHE MPOLIECC OB a3p0OHOr0 AbIXaHHA KIIETKH

d) BHyTpHKIETOYHOE ITHIIE BapEHHE

e) O0e3BpeKHBaAHHE MOCTYIMHBIIHX B KJIETKY BpEIHBIX
BEIIECTB

VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
TIK-3 (IIK-3.3)




8. Bbi0epHTe OJHH NP ABHIbHBIHK 0TBeT. OCHOBHBIM
CBOHCTBOM ILIA3MAT HUe CKOI MeMOp AHbI SIBJISIET CS:
4) TIOJHA ITp OHHLIAEMOCTD ' VK-1 (VK-1.2,
b) IMoMHAas HETPOHHLIAEMOC T VK-1.3), VK-6.2,
¢) H36HpaTenbHas HEPOHHLIAEMOCTD OLIK-2 (OITK-2.1),
ITK-3 (ITK-3.3)
d) KECTKOCTh
e) wH30HpaTenbHasa MPOHHIIAEMOCTh
9. BbiOepHTe OJHH NP ABHJIbLHBIH 0TBeT. PepMeHTBI — 3T O:
a) bemxy, KoTopble AeHCTBYIOT KaKk OHOJIOTHYECKHE
KaTaJIH3aTOpPbI
b) HyrneHHOBbIE KHCIIOTHI, KATAI3HPYIOIIHE pac I eTUIEHHE VK-1 (VK-1.2.
eitiop ; VK-1.3), VK-6.2,
¢) JKiHBBIE OpraHH3MbI, KOTOPBIE IEHCTBYIOT KaK OITK-2 (OITK-2.1),
OHOOrHYEeCKHE KaTaTH3aTOPbI IK-3 (IK-3.3)
d) CrnoKHbIE YIIIEBObI, KOTOPhIE JIEHCTBYIOT KaK ’
OHOJIOrHYECKHE KAaTaTH3aTOPbI
¢) IIpocTeie JHITHIbLI, KOTOPBIE OEHC TBYIOT KaK
GHOJIOTHYECKHE KaTaJIH3aTOPbI
10. Bbi0epHTe OJHH NP ABHJIbLHBIHK oTBeT. Kakoe
S;m[.?]t;l::;z;mne COeJHHeHHEe SBJISIeTCH VIJIeB 0/10M VK-1 (VK-1.2,
b) momMepasa YK-1.3), VK-6.2,
¢) KoJUIareH OIK-2 (OITK-2.1),
d) ammmasa LIK-3 (I1K-3.3)
e) ATD
11. Bbi0epHTe OJHH NP ABHJILHBIH oTBeT. Ilorsonienue
:;::uz:c;z;;ﬂmnn H3 BHEIIHeH cpeIbl HASLIBALT CA: VK-1 (VK-1.2,
b) SHIOLIHTOS VK-1.3), VK-6.2,
¢) SK3OLTO3 OIIK-2 (OITK-2.1),
d) sKckpeLHa [IK-3 (IK-3.3)
€¢) BbIBEJEHHE
12. Bb10epHTe OJJHH NP ABHJILHBIH oTBeT. Kakoi u3
NPHBeJeHHLIX CHIHAJIbHBIX NYTeH CTHMYJIHPYeT pPOocT H
HeJIeHHEe KJIeTKH
a) IIyTh OT PELIETTTOPA K SITHAEPMATEHOMY (hakTOpY poCTa B VK-1 (VK-1.2.
STHTEMHAJIBHOH KIIETKE ) VK-1.3), VK-6.2.
b) IIyTe OT peLiernTOpa K aLIETHIIXOJIHHY B MBIIMIEYHOH KIIETKE OTTK.2 (E)HI{-E 1
¢) IIyTe oT peLernropa K raMMa-aMHHOMACIIIHOH KHCJIOTE B . Y
. [TK-3 (TIK-3.3)
HEPBHOH KIIETKE
d) IIyTe oT peLernTopa K Hopagp EHAIIHHY B HEPBHOH KIIETKE
e) IIyThb OT peLienTopOB KJIETOYHOH rHOEIH B
STHTEMHAJIBHOH KIIETKE
13. Boi0epHTe OIHH NP ABHJILHBIH oTBeT. Ha kakoii ¢aze
MHTO03A KHB OT HOH KJIETKH IPOHCXOAHT pacxoxkae HHe
CeCTPHHCKHX XPOMATHJ K PA3HLIM II0JHOCAM KJIETKH VK-1 (VK-1.2,
a) IIpomeradpaza VK-1.3), VK-6.2,
b) Meradasa OIIK-2 (OITK-2.1),
¢) HMHrepdaza ITK-3 (TTK-3.3)
d) AHada3a
e) Ilpodasa
14. BbI1OepHTe OHH NP ABHJILHBIH oTBeT. IlepHoJ KJIeT OUHOr 0
IHKJIA, I'/l¢e MPOHCXO0TUT VIBOeHHEe M'ée HeT HUYe CKOro
MAT ep HAJIA AJIS IOCJIe IVIOIL[ero deJIeHHsA: VK-1 (VK-1.2,
a) CHHTeTHYECKHI IMepHOo]I VK-1.3), VK-6.2,
b) Ilpodasa OIIK-2 (OIIK-2.1),
¢) Mertadaza ITK-3 (T1K-3.3)
d) IlepHox rokos
e) Tenodasa
15. BbI10epHTe OJHH NP ABHJILHBIH oTBeT. Kak Ha3BIB aloT cs VK-1 (VK-1.2,

ﬁE.]'IRH, CHHTE3 KOTOPBIX NMMPOHCXOAHT 3AHOEO IIPH CMEHE
(l)ﬂ:l KJIETOYHOI'0O HHKJIA

VK-1.3), VK-6.2,
OTIK-2 (OTIK-2.1),
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a) LHKIIHHBI

b) HMMyHOTTIO0YTHHBI
C) TIOPHHEI

d) KepaTHHBI

€) MHO3HHbBI

TIK-3 (TIK-3.3)

16. BbiOepHTe OJHH NP ABHIbHBIHK 0TBeT. OTPHIAT eJIbHBIH
3a Mo IeKyJI JIHK o0yc/10B/IeH HAJTHUHEM:
a) pg:HTDBLI YR ooy VK-1 (VK-1.2,
b) a30THCTOro OCHOBAHHA VK-1.3), VK-6.2,
.. OIIK-2 (OIIK-2.1),
¢) (ocdaTHOH IrPyITIbI ITK-3 (ITK-3.3)
d) 1e3oxcHpHOO3bI '
€) BOJOPOIHBIX CBA3EH
17. Bbi0epHTe OJHH NP ABHIbHBIH oTBeT. Kakue H3
KJIETOUHBIX KOHTAKTOB COeHHSAIOT KJIETKY ¢ MATP HKCOM
a) TIOJYIeCMOCOMa ) ! ' YK-1 (VK-1.2,
b) MmeneBoH KOHTAKT VK-1.3), VK-6.2,
¢) TUIOTHBIH KOHTAKT Dnl__ﬁ{ f (DHI;-;. D,
d) orosickIBaromas qJeCMOCOMa -3 (TIK-3.
€) CHHArIC
18. Bb10epHTe OJHH NP ABHILHBIHK oTBeT. KakHe H3
KJIETOUHBIX KOHT AKTOB HANPAMYI0 CBSA3BIBAKT
HHTOILIAZMbI COCeTHHX KJIeTOK VK-1 (VK-1.2,
a) TodeyHas JecMOCOoMa VK-1.3), VK-6.2,
b) IUIOTHBIH KOHTAKT OIIK-2 (OITK-2.1),
¢) IIEeNeBOH KOHTAKT ITK-3 (TTK-3.3)
d) romyaecmocoma
¢) XHMMHYECKHH CHHArIC
19. Bb10epHTe OJHH NP ABH/ILHBIH 0oTBeT. OCHOBHOI
(GYHKIHe i KAKHX KJIeTOYHBIX KOHT AKT OB SIBJISIETC S
OapbepHas, He O3B OJIAIOIIAS CAMONPOH3IBOILHO
NPOHHKATH BellleCTBAM Yepes MeiKKJIeT O4HOoe VK-1 (VK-1.2,
NPOCTPAHCTBO KJIET OYHOI' 0 ILIACTA VK-1.3), VK-6.2,
a) aare3HOHHBIH KOHTAKT OIIK-2 (OIIK-2.1),
b) monyaecmocoma ITK-3 (TTK-3.3)
C) CHHArIC
d) rUIOTHBIA KOHTaKT
e) IIelneBOH KOHTAKT
20. Bb10epHTe OJHH NP ABHJIbLHBIH 0TBeT. DHAOKP HHHbIH THII
CHIHAJIH3AIHH MepeJaeT CHIHAJ ¢ MOMOIIbIO:
a) TOPMOHOB, BBIJEIAEMBIX B KPOBb
b) HeHpoMeqHATOPOB, BBIJEIAEMbIX B CHHAITTHYECKY IO II[EJIb VK-1 (VK-1.2,
C) MOJIEKYJI MECTHOIO JE€HCTBHA, BbIJEIAEMbIX HETAIEKO OT VK-1.3), VK-6.2,
MECTAa CHHTE3a B MEKKIIETOYHOE I[MPOCTPaHCTBO OIIK-2 (OIIK-2.1),
d) >3NEKTpHYECKHX CHIHAJIOB, PacripoCTPaHAKIHXCA I10 ITK-3 (TTK-3.3)
MeMOpaHe Hep BHOH KIIETKH
€) BHYTPHKJIETOYHBLIX CHIHaIbHBIX MOJIEKY, paboTalUHX B
CaMOH CHIHAJH3HPYIOLIeH KIIETKe
21. BoI1OepHTe OJHH NP ABHJILHBIH OTBeT. ANONT 03
3JAMYCKAETCH B CJIVUAae:
4) HAaJMYHA [HTATEIbHBIX BEI[ECTE B CPEE VK-1 (VK-1.2,
b) cHrHama Ha qH(}epeHLHP OBKY VK-1.3), VK-6.2
c) :;ﬁ g;i:[}hrlﬂ ;;:ﬁ:ﬁliecmm TI0BP €K EHHA LIETOCTHOCTH D%f; ( DI'JI;- 31) .
d) OTCYTCTBHA CHrHajA KJIETOYHOI rHOeH -3 (TIK-3.
e) roBpexaeHHa JJHK
22, BoI10epHTe OHH NP ABHJILHBIH oTBeT. Kakas oprane uia
SIBJISTET CA HeHTP AJTbHBIM YYACTHHKOM 3aNyCcKAa VK-1 (VK-1.2,

BHYTPeHHEro NyTH alONT 03a
a) MHTOXOHIPHA

b) armapat I onbmKH

C) SHAOTIIa3MAaTHYECKHH PETHKYIIYM

VK-1.3), VK-6.2,
OTIK-2 (OTIK-2.1),
TTK-3 (TTK-3.3)
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d) darocoma
€) pecHHYKA

23. Bbi0epHTe OJHH NP ABHIbLHBIHK oTBeT. I ' 1aBHOM a
(OHePTeTHYeCKOH CTAHIHEeH» KJIETKH SBJISTeT C51: VK-1 (VK-1.2,
E; VITOROLAPI VK-1.3), VK-6.2,
SHIOIIA3MATHYE CKHIT PETH M
c) fclc{:rﬂmmexc [ ONbDKH PR Dnl__ﬁ{ f (DHI;-;.I),
d) m3ocoMa -3 (TIK-3.
€) LHTOCKENET
24. Bbi0epHTe OJHH NP ABHIbHBIH 0TBeT. PYHKIHe if KAKOIro a
OPraHOHJA ABJIACTCSH 00pa3oBaAHHe MePBHYHBIX JIH30COM VK-1 (VK-1.2
a) armapaT I"onbKH vi{-l S)H‘VK-.{;.E
E’;’ o — OIIK-2 (OTTK-2.1),
d) pubocoma [IK-3 (IK-3.3)
€¢) KJIETOYHBIH LIEHTP
25. Bb10epHTe OJHH NP ABHJILHBIH oTBeT. Hapyie Hue d
(YHK HHOHAJILHOM CTPYKTYPBI OeJIKa MoJ JelicTBHeM
BLICOKHX TeMIePATYP HAZLIBAET CH: VK-1 (VK-1.2,
a) TMpoIHQep aLHA VK-1.3), VK-6.2,
b) KpHcTaTH3aLHA OIIK-2 (OITK-2.1),
C) CHHTE3 ITK-3 (TTK-3.3)
d) meHaTypaLHA
€) TPaHCKPHIIIHA
26. Bo10epHTe OJHH NP aBHIILHBIN 0TBeT. IIponecc BhIBe/JeHHA a
BEIeCTE H3 KJIeTKH HA3bIB AT CH: VK-1 (VK-1.2,
E} DRSOIEOs VK-1.3), VK-6.2,
) e o2 oM.
d) MMHHOLMTO3 IIK-3 (IIK-3.3)
e) TIorJIolleHHE
27. Bo10epHTe OJHH NP aB HILHBIH OTB eT. I'JIHKOKAJHKC a
ZKHBOTHOH KJIETKH BXOJIHT B COCTAB: VK-1 (VK-1.2
a) HagMeMOp aHHOTO KOMILIEKC a Vi{-l 3) HVI{-.ﬁ 5
b) cyOmemOpaHHOr0 KOMILIEKCa § o o
c)) E{Tﬁnﬂaaﬂdamqecmm MAaTPHKC Dll_'[il{{_;; (Dm{g: 23')1 )
d) HemeMOp aHHBIX OpraHeIlT 3 (IIK-3.
€) MeMOpaHHBIX Op FraHEJLT
28. Bo10epHTe OJHH NP ABHJILHBINH 0TBeT. I'HAJIOILIA3MA — 3T O: e
a) (HOpHITApHaA CTPYKTYpa VK-1 (VK-1.2,
b) opraHeNbI VK-1.3), VK-6.2,
¢) BKJIFOYEHHA H MHKPOTPY 0 0uKH OIIK-2 (OIIK-2.1),
d) MHcTOXHMHYECKHI KOMITIEKC sJIpa ITK-3 (ITK-3.3)
¢) OecCTpYKTypHas KHJIKaA Cp efla LIMTOILIa3Mbl
29, Bb10epHT e 0JJHH NP AB HJIbHBIM OTBeT. I[eHTpHOJIH BX0OJAT B b
COCTAB: VK-1 (VK-1.2
a) IUTacTHHYaTOI0 KOMILUIEKCa VK-1.3), YK—ﬁ..E.
E’)) n“ﬁ:’;“n‘;j:lm HeH1pa OIIK-2 (OTIK-2.1),
d) LieHTpOMepDI [IK-3 (TIK-3.3)
e) MeMOpaHBI
30. Bb10epHTe OJHH NP aB HIILHBIH OTBeT. JIJIA 3YKap HOT b
XAPAKTePHO HAJTHYHE:
a) KoMruiekca I'oJIbJHKH H XpOMOC OMbI B BHJ[€ KOJIbLIEBOI VK-1 (VK-1.2,
Moneky b1 JTHK VK-1.3), VK-6.2,
b) LieHTpHONeH, Komruiekca I"onb/pKH, AnepHOH 000104YKH OIIK-2 (OITK-2.1),
¢) MypeHHoBoH kneToyHoH cTeHkH, LIIC, Karicy bl TTK-3 (TTK-3.3)
d) BkIroUeHHII riomH(oc(aToB, BaKy oIk, Me30CoM
€) KJIETOYHOH CTeHKH H I1JIacTH/
31. JlonmoJIHHTe  ompeje.Jie HHe. IIpomecc, B KoTOpOM TP AHCKP HITLIHA VK-1 (VK-1.2,

HHpopMmanHonnaa PHK obpasyerca nHa matpume JTHK
HA3LIBAETCH

VK-1.3), VK-6.2,
OIIK-2 (OTTK-2.1),
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OTBeT: ITK-3 (TIK-3.3)

32. JIomoJTHHTe oOmpee/IeHHe. IIpomecc HcOpaBJIeHHS p Ertap argA VK-1 (VK-1.2,
noepexaeHuii JHK, BbBBAHHBIX BHYTPeHHHMH HJIH YK-1.3), VK-6.2,
BHEIITHHMH (PAKTOPAMH HAZhIBAETCH OIK-2 (OITK-2.1),

OTBeT: ITK-3 (TTK-3.3)

33. JlomoJITHHTe ompe e IeHHE. Komniexce descoB H PHEK, c pHOOCcOMa VK-1 (VK-1.2
NOMOIILI0 KOTOPOro HH(MOPMAIHS, 3AKOAHPOBAHHAS B vi{-l S)H‘VK-.{;.E
NepBICINYIo CTPYKTYDY Geka nabmaercR_ OIIK-2 (OIIK-2.1),
OTBeT: [TK-3 (TIK-3.3)

34. JlomoJIHHT e Ompeae/IeHHE. 3AKOHOMEPHOCTh, QIarogapa | TIeHETHUYECKHIT Ko VK-1 (VK-1.2
KOTOpPOH HH(popMALHA H3 MOCJIeJOBAT e IbHOCT H VHK-I 3)Hv1{_;’3
:g:;:{.]:;t:::cgj:; Hﬂ;{;};ﬁ:ﬂﬁnﬂ B IOCJTeJOBATE IbHOCTh OITK-2 (OTTK-2.1),
OTBeT: ITK-3 (TTK-3.3)

35. JlomoJTHHT e ompeaesIeHHe. IIpomecc CHHTe3A TPaHC JIALHA
MOJIHINEeNTHIHOH HenH HA oCHoBe HHGpopManuonnoi PHK, B VK-1 (VK-1.2,
Nnpouecce KOTOPOro HHGMpOPMAIHA H3 MOCJIEJOBATEILHOCTH VK-1.3), VK-6.2,
HYKJICOTHIOB  NepPeBOAHTCHA B NOCIeJOBATE/ILHOCTD OIIK-2 (OIIK-2.1),
AMHHOKHCJIOT HA3LIBAET CH ITK-3 (TIK-3.3)
OTBeT:

36. Jlonmo/IHHTe ompeaeieHHe. IIpouecc ymeoennsa JTHK, B P ETUTHKALIHA VK-1 (VK-1.2,
KOTOPOM CHHTe3HpveTcda JaoduepuHsasas wmoexkyaa JIHK VK-1.3), VK-6.2,
HA3bIBAET CHA OIIK-2 (OIIK-2.1),
OTBeT: ITK-3 (T1K-3.3)

37. JlomostHHTe onpexeseHne. MeEKJIeTOUHOE COeJHHEeHHe, jeeBoe VK-1 (VK-1.2,
NpH KOTOPOM B ILIAMOJIeMMAX HMEHTCH HOHHbIE VK-1.3), VK-6.2,
KAHAJILIbI HAZHIBAETCSH OIIK-2 (OITK-2.1),

OTBeT: ITK-3 (TTK-3.3)

38. JlomoJITHHTe oOIpeJe/IeHHE. COBOKYNHOCTE KJIET OK, Kam OHid VK-1 (VK-1.2
00/IAJAIOIIHX  CIHOCOOHOCTBIO K  NpoJHQepallHH H VHK-I S)HVK-E;
AB JIFOIITHXCH HCTOYHHKOM 00OHOB.JIe HHSI TKAHH . e o
HHEI:IB::TCH Dnl_ﬁ{ f (DHI;-;.I),
OTBeT: -3 (ITK-3.

39. JlomosTHHTe  OompeJeJie HHe. COBOKYNHOCTE KJIETOK, nupdepoH VK-1 (VK-1.2
COCTAB/IMIIOIIIHX JIHHHIO JHp@epeHIHPOBKH —  OT VHK-I S)HVK-;E
HAHMeEeHee HpdepeHIHP OBAHHBIX CTB OJIOBBIX 0 . o
HauGoJlee 3pe;.‘nh(11;¢ml;ﬂ;c I:IHEI:IBHETCH ( _ b A Dnl__ﬁ{ fé_?lcm;_;'”'

OTBeT: )

40). JonostHuTe ompeaeieHHe. Onpege/leHHe NYTH PASBHTHA IeTepMHHAL[HA VK-1 (VK-1.2,
KJIeTOK HA e HeTHYeCKOH OCHOB e HASLIBACTCSH VK-1.3), VK-6.2,
OTBeT: OIIK-2 (OIIK-2.1),

ITK-3 (TIK-3.3)

41. JlomostHHTe ompeaesIeHHe. EIHHBINH KOMILITEKC [HCTOTEHES
KOOPAHHHPOBAHHLIX BO BpeMeHH H TMNPOCTPAHCTBE VK-1 (VK-1.2,
npoieccos np oJIH(e PALHH, AH((pepeHIHP OBK H, VK-1.3), VK-6.2,
OeTePMHHAIHH, HHTeIrpaHH H  (PYHKIHOHAILHOH OIIK-2 (OIIK-2.1),
ATANTALHH KJIETOYHBIX CHCT éM HA3ZBIB AT CH ITK-3 (TTK-3.3)

OTBeT:
42, JlomoJstHHTe ompeJaeJIeHHeE. COBOKYNHOCTE  KJIETOK, Kam OHIt VK.1
VK-1 (VK-1.2,
O0JIAJAIOIIHX  CHOCODHOCTBI) K  NpOJH(pepaAHH H VK-1.3), VK-6.2.
AIB JIFOLI[ HX C S HCT O4YHHKOM 0DHOBJ1e HHS TKAHH OTTK-2 (OTIK-2.1).
EHT:;I;TII?:HETEH TK-3 (ITK-3.3)

43. OpraHoHJbl CHeNHAJLHOI0 HAZHAYEHHS JMHTEJIHOIHTOB, MHKP 0BOPCHHKH VK-1 (VK-1.2,
VYACTBYHIIHe B (PYHKIHH BCACLIBAHHS  BellecTB VK-1.3), VK-6.2,
HA3hIBAIOT A OIIK-2 (OIIK-2.1),

OTBeT: ITK-3 (T1K-3.3)

44, JTonosiHHTe onpeaereHHe. MeKKIeT0UHOe COeTHHeHHE, IPH Ie/IEBOE VK-1 (VK-1.2,

KOTOpOM B IVIASMOJIEMMAX HMEIOTCH HOHHBIE KAHAJIBIBI
HASBIBAECTCH

VK-1.3), VK-6.2,
OTIK-2 (OTIK-2.1),
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OTBeT: ITK-3 (TIK-3.3)
45. JlonostHHTe onpeJeeHHe. BbIcokas YHOPSAZOYeHHOCTh | KOMITApTMEHTAIH3A VK-1 (VK-1.2
BHYTPeHHEro CONEPNKHMOr0 IVKAPHOTHUECKOH KJIETKH, L[HA VHK-I S)HVK-E;
gﬁECHE‘{HBHIHIHHH NpeeMCTBEHHOCTh HAVIIIHX B Hel d’m{_z (E}HI{-EJI)
DT:;:HMH‘IECRHI NpOIecCOB HAZLIBALT CHA IK-3 (ITK-3.3)
46. Jlono/IHHTe omnpeae/leHHe. BpemenHble o00pa3zoBaHHSA BKJTHOUEHHA VK-1 (VK-1.2,
HHTOIUIAZMLI, NOABJMAIOIIHEeCH H HCcUYelAOIIHe B XoJe VK-1.3), VK-6.2,
00MEeHA Bell[ecTB HASHIBAIOTCH_ OIIK-2 (OIIK-2.1),
OTBeET: ITK-3 (TTK-3.3)
47. JlomostHHTe onmpeaesIeHHeE. JJIeMeHT ApHAs KJIETKa VK-1 (VK-1.2,
CAMOP eIr'YJIHPYIOLIASICA CHCTeMa, OCHOBA VK-1.3), VK-6.2.,
JKH3HeJeATe/IbHOCTH SKHBBIX OPraHH3MOB HAIhIBAETCSH OITK-2 (OTTK-2.1).
ITK-3 (TTK-3.3)
OTBET:
48. IIoCTOSAHHO NMPHCYTCTBYIOIIHEe H 00f13aTe IbHbIe JJIA BCeX OpraHesUibl VK-1 (VK-1.2,
KJIeTOK MHKPOCTPYKTYPbI, BbINOJIHAIOINHE KH3HEHHO VK-1.3), VK-6.2,
BAKHBIC (DYHKI[HH HAILIBAIOTCS OIIK-2 (OIIK-2.1),
OTBeT: ITK-3 (TTK-3.3)
49, . . ITTHKOKAJIHKC VK-1 (VK-1.2,
HagveMOpaHHBIKE KOMNOHEHT KJIETOYHOH  000JI0UKH VK-1.3), VK-6.2
HA3LIBACT CSA CTI'JI{-Z (EJIH'JI{-’?‘HI;
OTBET: | N
ITK-3 (TIK-3.3)
50. IlepHoa cCVIecCTBOBAHHA KJETKH OT JeJIeHHS [0 KJIE TOYHbBIH 1HKIT VK-1 (VK-1.2,
MOCJIEAVIOILEro JeJIEHHS HIH OT JeJIeHHS 10 CMepTH VK-1.3), VK-6.2,
HA3hIBAETCHA OITK-2 (OITK-2.1),
OTBeT: ITK-3 (TIK-3.3)
51. rpodasa VK-1 (VK-1.2,
I?I“T‘“ COCTOMT M3 (pas ’ ’ MeTadaza VK-1.3), VK-6.2,
OTReT aHaa3a OIIK-2 (OITK-2.1),
' Tenodasa ITK-3 (TIK-3.3)
& - -1 2
S2. Ilog  AJIeKTPOHHBIM  MHKPOCKONOM B  SAPBIIIKe dmﬁpmjlpmiﬂ .EK 1 (\Ef l"",}
BBISIBJISIIOTCS ABA KOMIIOHEHT A H fpatly P HpIH VK-13), YK-6.2,
OIIK-2 (OIIK-2.1),
OTBET:
ITK-3 (TTK-3.3)
53. AP BIIIKO VK-1 (VK-1.2
KoMmnoHeHnr sapa, orBeyawilnHid 3a cHHTe3 pPHK n VK-1.3) ?K-fi:?
PHOOCOM HAa3bIBAET CH E;I'JI{-Z (EJIH'JI{-’?‘HI;
OTser: TIK-3 (TIK-3.3)
54, Heobds3aTe/IbHbIe KOMIOHEHTHI KJIETKH, BOIHHKAIOIIHE H BKJTHOY €HHA VK-1 (VK-1.2,
HCYe3ANNIHe B 3ABHCHMOCTH OT MeTADOJIHYeCKOro VK-1.3), VK-6.2,
COCTOAHHA KJIET 0K, HA3bIB AT CHA _ OIIK-2 (OIIK-2.1),
OTBeT: ITK-3 (TTK-3.3)
55. I1aCcCHBHBIM VK-1 (VK-1.2,
JIONOJITHHTE OTBeT. TpPaHCHOPT BelleCTE B KJIETKY IYTeM VK-1.3), VK-6.2
PACTBOPeHHA B JIHIIHJAX HA3hIBAETCSH dﬂI{-Z (EJIH'JI{-’?T}
Otser: ITK-3 (T1K-3.3)
- -1 2
S6. JIONOJIHHTE  OTBeT. YIJIeBOJAbLI, BXOJAMAIIHEe B COCTaB PEHEHTOPEYIO VEI;I?I 135\2’{1{16:
NJIa3MaJIeMMbI, BBINOJTHAIOT (Y HKI[HIO. CTI'JI{-Z (EJIH'JI{-’?‘HI;
OTser: IK-3 (TIK-3.3)
57. JlOMOIHHTD OTBeT. Peue it op HbI#H anmapar, [THKOKAJHKC VK-1 (VK-1.2,
P ACHOJI0Ke HHBIH HA HAPY/KHOH OB ePXHOCT H VK-1.3), VK-6.2,
IJIA3MAJIeMMBbI, HA3bIBAETCHA OITK-2 (OITK-2.1),
OTBET: TTK-3 (TIK-3.3)
58. JIOTMOSTHHTE OTBeT. BHoJIorHYecKas MeMOpaHa, IUTa3M aJlEMMOH VYK-1 (VK-1.2,
NOKPbIBAIOIIAS IHTOILJIA3MY  KJIETKH, HA3LIBAECTCHA VK-1.3), VK-6.2,
OIIK-2 (OITK-2.1),
OTBeET: TTK-3 (TTK-3.3)
59, JTonoJIHHTL OTEeT. BbIge/IeHHe H3 KJIETKH BellecTB, 3K3 0L[HTO30M VK-1 (VK-1.2,

JARIIIOYeHHBIX B MEMﬁpﬂH}", HASBIB AECT CH

VK-1.3), VK-6.2,
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OTBET: OIK-2 (OIK-2.1),

ITK-3 (TIK-3.3)

60. Cnocod MOCTYILJIe HHSA BeIlleCTB B KJIETKY, 3HAOLMTO30M VK-1 (VK-1.2,
COIP OB 0K IANOIIH I C H3IMeéHe HHEM KOoH(popMAIHH YK-1.3), VK-6.2,
MeMOp aHbI, HA3HIBAET A OIK-2 (OITK-2.1),

OTBeT: o ITK-3 (ITK-3.3)

61. . IMHHOLHUTO30M VK-1 (VK-1.2,
32::;HETT:MGP AHOH  KJETKH  KaleJlb  KHIKOCTH VK-1.3), VK-6.2,
OTReT: OIIK-2 (OITK-2.1),

' [TK-3 (TIK-3.3)

62. OnopHbIH NOJHMepP KJIeTOYHOH CTeHKH OaKTepHii, MYPEHH VK-1 (VK-1.2,
HMEIOIIHH CeTUATYI0 CTPYKTYPY H 0Opa3yIOIIHKi ee VK-1.3), VK-6.2,
KeCTKHH HADP VKHBIH KAPKAC, HAZBIBAET CS1 OIIK-2 (OIIK-2.1),

OTBeT: ITK-3 (ITK-3.3)

63, IlepeHoC BelllecTB Yepes MeMOpPAHY ¢ YYACTHeM OeJIKOB- o0nerveHHaz YK-1 (VK-1.2,
MepeHOoCYHKOB HATLIBACTCS PPy VK-1.3), YK-E.E.
OTReT: DI'JI{—Z (OIIK-2.1),

ITK-3 (TIK-3.3)

64. LIHTO3 VK-1 (VK-1.2,
Cnoco0HOCTh MeMOpPAHBI H3MEHATh CBOH APXHTeKTOHHKY VK-1.3), VK-6.2,
D;‘E“;‘j‘“““ t OITK-2 (OTIK-2.1),

' IIK-3 (TIK-3.3)

65, MakpoMoJIeKyJia HJIH YACTHIA, 3aXBaYeHHAs MeMOpaHOI JHADEOMY “:IE{I 13?251&1 611
H NOCTYNHBIIAS B I[HT OIL7IA3MY, 00pa3zyeT [3:1']1{_-2 (E}HI{:EHI)

OTser: IK-3 (TIK-3.3)

66. IIpH CJHSHHH JYHIOCOMBI ¢ MNeépPBHYHOR JIH30COMOM (parocoma VK-1 (VK-1.2,
obpa3zyeTcs VK-1.3), VK-6.2,
OTBeT: OIK-2 (OIK-2.1),

ITK-3 (TIK-3.3)

67. CyOoMeMOpAHHBIH ONMOPHO-COKPATHTE/IHLHBIK  KOMILIEKC LIHTOCKEJIET VK-1 (VK-1.2,
HHTOILIAZMbI HA3LIBAET CH VK-1.3), VK-6.2,
OTBeT: OIIK-2 (OIIK-2.1),

IIK-3 (TIK-3.3)

68. BesmkH, odpasyioliue IHTOCKEIET, HA3hIBAIOTCH i VK-1 (VK-1.2,
" ’ ’ Ty Oy THH VK-1.3), VK-6.2,
OtBer: OIIK-2 (OITK-2.1),

' [K-3 (TIK-3.3)

69. _ KoMrIuiekc I"onbaxH VK-1 (VK-1.2,
TpaHCIOPTHYHD CHCTeMY KJeTKH ooOpasyrwor: DJIIC H VK-1.3), VK-6.2,
OTBer- OIIK-2 (OITK-2.1),

' [TK-3 (TIK-3.3)

70. STPBIIIKE VK-1 (VK-1.2,
ST}I?;F,[[HHHHI:I pHOOCOM 00pa3yIOTCA B VK-1.3), VK-6.2.
' OIIK-2 (OIIK-2.1),

ITK-3 (TIK-3.3)

71. Cronka H3 10-15 31eMeHTAPHBIX MeMOpAaH, 00pa3yVIOIIHX IHKTHOCOMa VK-1 (VK-1.2,
3AMKHYThI¢ MOJIOCTH B KOMILUIeKCe I o/IbJKH, HA3BIBAETCSH VK-1.3), VK-6.2,
OIIK-2 (OIIK-2.1),

OTBeT: ITK-3 (ITK-3.3)

72. SHJIOTLIa3MaTHYECKO VK-1 (VK-1.2,
Oodpa3opaHHe MepoOKCHCOM NPOHCXOJHT B H ceTH VK-1.3), VK-6.2,
OTBeT: OIIK-2 (OIIK-2.1),

[IK-3 (TIK-3.3)

73. OpraHonJ, B KOTOpoM 00pa3ylOTcd KOMILIeKCHbIe | KOMIUIEKC I ONBI/KH VK-1 (VK-1.2,
COeJHHeHHS (TJIHKONPOTEHHbI, JIHNMOMPOTEHHBLI H [p.), VK-1.3), VK-6.2,
HA3hIBAET CS OIIK-2 (OIIK-2.1),

OTBeT: TTK-3 (TTK-3.3)

74, Opranouabi PACTHTe ILHOK KJIETKH, coepKALIIHe TUIAC TR ";IEI ljﬁﬁl_éz
Dg:?nqecmnn MATEPHAJL HA3BIB AT CA OITK-2 (OITK-2.1).

IK-3 (TIK-3.3)
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75. . TTHOKCHC OMax VK-1 (VK-1.2,
B pacTHTe/IbHOM KJIETKe NMPeBpallle HHe *KHP OB B YIUIeBObI VK-1.3), VK-6.2
D;‘;’;T‘_“K"'““T b OIIK-2 (OITK-2.1),

' ITK-3 (TIK-3.3)

76. KOMITIEKCE VK-1 (VK-1.2,
I'THOKCHCOMBI 00pA3YIOT CS B I"onbmxH YK-1.3), VK-6.2,
OTBeT: OIIK-2 (OIIK-2.1),

[TK-3 (TIK-3.3)

717. pHbocomax SIIC VK-1 (VK-1.2,
I'HJp OJINT HYeCKHe (PePMeHThI JIH30COM CHHTEe3HPYIOTCH HA VK-1.3), VK-6.2
OTBer- OIIK-2 (OITK-2.1),

' [TK-3 (TIK-3.3)

78. COBOKYNHOCTh peaKIHii OHOJIOrHUeCKOr0 CHHTe3a, NpPH acCHMIUDILIA VE-1 (VK-1.2

KOTOPOH H3 TOCTYNHBIIHX B KJETKY BellecTB VUK-I S)HVK-;’?
:ql;::;iﬂ]:{};]:;ﬂﬂ;i];lﬂtTﬂﬂ, crenHpHUecKHe 19 JAHHOH OITK-2 (OTTK-2.1),
OTBET: IIK-3 (TIK-3.3)
- -1 2

7. K karaboHueckKoH  CHCTeMeé KJETKH  OTHOCHATCSH MHTOROEAPHH ?EIEI IS?ESKIEF:

D:’[EILI;PDTEJIBI[H, JIH30COMbI H OITK-2 (OITK-2.1).
' IIK-3 (TIK-3.3)

80. rerepodart VK-1 (VK-1.2,
PacuienyieHue JIH30COMAMH YY:KeépPOJHbIX, NOCTYNHBIIHX VK-1.3), VK-6.2
D:E}';M JHJOI{HTO03A BeIl[eCTB, HA3hIBAETCH OITK-2 (OTTK-2.1).

' [K-3 (TIK-3.3)
: VK-1 (VK-1.2,

81 Pazpylie HHe JIH30COMAMH COOCTBeHHBIX CTPYKTYP KJIeTKH ayTogaris VK.1 S?ET{K-ﬁ "
Ornan OIIK-2 (OITK-2.1),

' ITK-3 (TIK-3.3)
- -1 2

82. IIpouecc camMomepeBAPHBAHHA KJIeTKH  HA3LIBAETCH IOIE VEI;I‘_CI 135\2’{1{16:
OtBer: OIIK-2 (OIIK-2.1),

' IIK-3 (TIK-3.3)
- -1 2

53, IToTyaABTOHOMHBIM  OPraHOHMAOM  KHBOTHOH  KJIETKH MITOROHAPHA VEIEI 13 ?E,{Kl_ 637'
Dﬁ;’_’“ . OTIK-2 (OIIK-2.1).

' [TK-3 (TIK-3.3)
84. HHTerpaJbHbIe OeJIKH B COCTaBe HAPY:KHOH MeMOpAHDI [10PHHBI VK-1 (VK-1.2,
MHTOXOHJAPHI, 00pa3yioliHe Mopbl H o0ecHeyYHBAIIIHE VK-1.3), VK-6.2,
NPOHHI[AeMOCTh MeMOPAaH, HA3LIBAKT CS OIIK-2 (OIIK-2.1),

OTBeET: [TK-3 (TTK-3.3)

85. IInpoBHHOrpaaHasi KHCJIOTAa, 0Opa3oBaBIIASICSI B MpoIjecce aLeTHi-Ko-A VK-1 (VK-1.2,
IJTHKOJIH3A, B pe3VJIbT AT e OKHCJIHT eJIbHOI'O YK-1.3), VK-6.2,
HeKap 00KC HJIHP OB AHHSA NMpeBpAaIllaeTCs B OIK-2 (OITK-2.1),

OTBeET: ITK-3 (TIK-3.3)

86. . ATD-compbl VK-1 (VK-1.2,
Ha kpHcTax MHTOXOHAPHH pacmojio:keHbl I'PHOOBHHbIe VK-1.3), VK-6.2
G:;.:{t:uﬂ, KOT OpbIé HA3bIBAIOT CS OITK-2 (OTTK-2.1).

' IIK-3 (TIK-3.3)
LMK - -1 2

87. depMeHTHAA CHCTeMAa, HaxoJdmiasgcad B MAaTpPHKcCe Kpetea "v}IEI IS?E,{KI_E;

D:’[El;lf]!{ﬂﬂ,[[pllll, HA3bIBAETCSH OITK-2 (OTTK-2.1).
' [K-3 (TIK-3.3)
: ATO- VK-1 (VK-1.2,

53 PepMeHTBI OKHCJIHT eJIbHOI'0 (docdop HIHp OB AHHA romaz VK.1 3?2’{1{- 6.2

O T OTEEE OIIK-2 (OITK-2.1),
' ITK-3 (TIK-3.3)

89, ATD VK-1 (VK-1.2,

VHHEepCcAILHBIM HCTOYHHKOM JHEPrHH B KJETKe VK-1.3), VK-6.2
ABIBET e OIK-2 (OIIK-2.1),
OTBET:

IK-3 (TIK-3.3)
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90. KapHOJIEMMA VK-1 (VK-1.2,
Odos10uKa AApPAa KJIeTKH HA3hIBACT CS _ VK-1.3), VK-6.2,
OTBeT: OIK-2 (OIK-2.1),
ITK-3 (TIK-3.3)
91. JTAMHHBI VK-1 (VK-1.2,
SnepHyH0 IJACTHHKY 00pa3sylOoT  MOpeHMYINeCTBeHHO VK-1.3), VK-6.2
Df;{:f" - OITK-2 (OTIK-2.1).
' [TK-3 (TIK-3.3)
92. IIpocTpaHcTBO MeATY IBYMS 3JIeMeHT AP HbIMH rIEp HHyKJIeapHOE VK-1 (VK-1.2,
MeMOp AaHAMH, sep Hoi 000 I0UKH HA3bIBAET CH VK-1.3), VK-6.2,
OIIK-2 (OITK-2.1),
OTBeET: [TK-3 (TIK-3.3)
93. Ci1ado KOHJeHCHPOBAHHBIE YYACTKH XpPOMATHHAa, C 3YXp OMaTHH VK-1 (VK-1.2,
KOTOPBIX H/JeT CYHThIBAHHEé HH(pOPMAIHH, HA3BIBAITCH VK-1.3), VK-6.2,
OIIK-2 (OITK-2.1),
OTBeET: TTK-3 (TIK-3.3)
- -1 2
2, B cocTaB XpoMaTHHA BXOJAT: THCTOHOBbIe OeJIKH H AHK v‘;?_il 13?251{1_;’?
OtBer OIIK-2 (OITK-2.1),
' ITK-3 (TIK-3.3)
93. B o0macTH NepBHYHORK  NepeTsLKKH — MeTadazHoii KHHETOXOP VK-1 (VK-1.2
XpOMOCOMBI pPAacHmoJIaraercs ., K KOTOpOMY VK-1.3) YK—&.TE
NP HKPEILISIIOT I HHTH BeépeTeHa JeJIe HHSL. OITK.2 (EJI'JI{—E.IH‘;.
OTBer [IK-3 (TIK-3.3)
96. AP BIIIKOBBIX VK-1 (VK-1.2,
Hudopmanua o crpykrype p-PHK u 0esxoB pHOocoM OpraHH3ATOPax VK-1.3), VK-6.2.
3AKOJHPOBAHA B OITK-2 (OTIK-2.1)
OTBeT: [K-3 (TIK-3.3)
97. Vyactok Mosiekyabl JHK B o0acTH  BTOpHUYHOM AAPBIMKOBBIX VYK-1 (VK-1.2,
MEPeTSDKKH = COYTHHYHBIX  XpOMOCOM  HA3LIBAETCH opraHH3aTopax VK-1.3), VK-6.2,
OIIK-2 (OIIK-2.1),
OTBeET: ITK-3 (TIK-3.3)
98. TEJIOMEPDI VK-1 (VK-1.2,
CoeIHHeHHI0O  XPOMOCOM = KOHI[eBLIMH YUACTKAMH VK-1.3), VK-6.2
D:;’;:“T CTByToT OITK-2 (OTIK-2.1).
' IIK-3 (TIK-3.3)
99, TITOJIHTEHHbBIMH VK-1 (VK-1.2,
MHOrOHHTYAThI¢ (CHICAHTCKHE) XPOMOCOMBI HA3BLIBAIOTCH VK-1.3), VK-6.2
OtBer OIIK-2 (OITK-2.1),
' [TK-3 (TIK-3.3)
- -1 2
100. Ilepuoa M™MexIY ABYMS MHTOTHYECKHMH e e HHAMH HHTEp pasa VEIEI 13?2;'{1{1_5:?
D;‘:;:‘“““ o OITK-2 (OTIK-2.1).
' TTK-3 (TIK-3.3)
101. PA3HOBHAHOCTL MHTO03a, INPH KOTOPOH NPOHCXOJIHT [10JIHTEHHA VK-1 (VK-1.2,
MHOIOKPATHOe YVIBOeHHe YHCJIA XpoMATHJ 0Oe3 HX VK-1.3), VK-6.2,
PACXOKICHHSA, HAZBIBACT CS _ OIIK-2 (OIIK-2.1),
OTBeET: ITK-3 (TIK-3.3)
102. . Tenodasa VK-1 (VK-1.2,
Paza HempsaAMoOro [JeJIeHHA KJIETKH, IPH KOTOpPOH VK-1.3), VK-6.2
DE::-{EKMHT IHTOKHHE3, HAZhIBALT CHA OITK-2 (OIIK-2.1),
' IIK-3 (TIK-3.3)
103. PAJHOBHIHOCTL  MHTO03a, KOTOpassi  IPHBOJHT K SHOMHTO3 OM VK-1 (VK-1.2,
00pa3oBAHHI0 NOJHIUIOHAHBIX KJIETOK, HA3BIBAETCSH VK-1.3), VK-6.2,
OIIK-2 (OIIK-2.1),
OTBeET: [IK-3 (TIK-3.3)
104. MeiloTHUecKOe JeJIeHHe, B pPe3yJIbTaTe KOTOPOro KJIeTKA PEeqYKIHOHHBIM VK-1 (VK-1.2,

H3 JHILJIOHTH OH CTAHOBHTCH ra ILJIOHTH Dﬁ, HASBIBAECTCH

OTBeT:;

VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
IK-3 (TIK-3.3)
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105. Ilepuog Me:xkITy ABYMSA JeJIeHHSIMH Melio3a HAa3bIBAaeTCs PHTHEIOM v::I{l 135\2,{1{152
OTEer OIIK-2 (OIIK-2.1),
' ITK-3 (TIK-3.3)
106. 9KBaLHOHHbIM VK-1 (VK-1.2,
Bropoe gejleHHe Mel03a HASLIBAECTCS YK-1.3), VK-6.2,
OTBeT: OIIK-2 (OIIK-2.1),
[TK-3 (TIK-3.3)
107. ITonapHoe coOeJHHeHHe TIOMOJIOHYHBIX XPOMOCOM B KOHBIOTalHEH vﬁg{igﬁl{ﬁl 62”
D;[;];T(.])ﬂ::e Meiio3a I HasbIBaeTcst E;I'JI«iE-Z ()E}HI{:EHI)
' [TK-3 (TIK-3.3)
108. Ha craguH AHIUIOTeHbI nmpodasbl Meiioza I OHBaJIeHTHI XHa3MaMH VK-1 (VK-1.2,
CBS3AHBI MesKAY 000l TOILKO B YUACTKAX, HAZLIBAEMBIX VK-1.3), VK-6.2,
OIIK-2 (OITK-2.1),
OTBeT: ITK-3 (ITK-3.3)
OHEHOYHLBIE MATEPHAJIBI JUIA IITPOMEX KYTOUYHOU ATTECTAIIIHU
KﬂHTpﬂﬂthlE BOIIPOCHI
Ne KB KoHTp ONILHLIH Bomp oc LIposepsiemble
KOMIIeTe HIHH
OrmHImATE pa3IHYHA KIETOK.
3TaJIOH OTBETA: VK-1 (VK-1.2,
1 Knetk:1 Mory T ObITh O4YEHB pa3sHooOpa3HbI I10 pa3MepaM H (opMe: OKpYTJIbIE VK-1.3), VK-6.2,
(ooLmTRI), BRITAHYTHIE ((pHOpoOmacTel), ¢ oTpocTKamMH (HeHpoHb1). MoryT OIIK-2 (OTIK-2.1),
ObITh OYEHh MaJleHBKHMH (MHKoOITIazMa, 0,2MkM) H KpyIHBIMH (OOLHT ITK-3 (TIK-3.3)
cTpayca).
Ne KB KoHTp OJILHBIH BOIp ocC LIposepsiemble
KOMIIeTe HIHH
OIMHIIHTE KOMIIap TMEHTBI 3YKaPHOTHYECKOH KIIETKH.
DTaJioH OTBETA:
KnerouHblii KOMITapTMEHT — IIPOCTPAHCTBO B KIETKE, OrpaHHYeHHOE VK-1 (VK-1.2
MeMOpaHOH, B KOTOPOM TIPOHCXOJAT OIpeAeaeHHble OHOXHMHYECKHE VHK-I S)HVI{-.ﬁ 2
2 rpoLieccl. B sykapHoTHYecKOH MKHBOTHOH KIIETKE TaKOBBIMH SABIAKOTCA D"m{_i (EJIH'JI{—EJ 1')
MEMOpaHHbI€ OpTraHel bl (HarpHMep, SHOOITIA3MATHYECKHI PETHKYIYM, IK-3 (TTK-3 3') |
armapaT I oJbLKH, JH30COMBI, TTEPOKCHCOMBI, BE3HKYJIbI, MHTOXOHAPHH H ’
AOPO) HIH TMPOCTPaHCTBO MEKAy MeMOpaHamMH (HarpHMep, IIpOcTPaHCTBO
MEATY BHEITHEH H BHY TP eHHeH MeMOpaHoH MHTOX OHZIPHI).
Ne KB KoHTp ONILHBIH Bomp oc LIposepsiemble
KOMIIeTe HI[HH
OTMHIIHTE P 0Jib HEMEMOPaHHBIX CTPYKTYP B AKH3HEAEATEIIbHOCTH KIIETKH.
JTaJIOH OTBETA:
HememOpaHHBI€ opraHoH/IbI BKIOUYAIOT B cedd pHOOCOMBI, KIE€TOYHBIH LIEHTP VK-1 (VK-1.2,
3 H LHTOoCcKeseT. PHOOCOMBI YUacTBY 10T B cHHTe3€ 0esKoB;, KneTouHbli 1IeHTp - VK-1.3), VK-6.2,
MECTO, OpraHH3VIollee MHKpOTpyOOuUKH LTOocKeneTa, L[HTockeneT - OIIK-2 (OIIK-2.1),
OeNnKoBad Ce€Th, BLINIOJMHAION[AA pa3HooOpasHble (PYHKLHH- OIOPHY IO, ITK-3 (TIK-3.3)
BHYTPHKJIETOUHBIH TPaHCIIOPT, COKpallleHHe MbIMIL], [JelleHHe KIETKH,
o0pazoBaHHE KJIETOYHbIX KOHTAKTOB H JIp.
Ne KB KoHTp ONILHBIR BOIp ocC LIposepsiemble
KOMIIeTe HIHH
4 OOGmast MOp(OIOTHA H OT/IENbI KIETOYHOTO S/Ipa. VK-1 (VK-1.2,
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ITaJIoH OTBeTa:
Snpo - gBymemOpaHHasA opraHeslia S5yKapHOTHYeCKOoH KIeTKH, 00bIYHO OJJHO,

VK-1.3), VK-6.2,

OIIK-2 (OTIK-2.1),

HO B HEKOTOPBIX THIIAX KJIETOK (HarpHMep, 3PHTP OLIHTaX MJIEKOITHTAIOIIIHX) ITK-3 (TTK-3.3)
€ro HEeT, a JApPyrHe KJIETKH MOIYT cOJep:KaTh HECKOJbKO fAfep (HarpHMep,
OCTEOKTAcThl). B AzApe BhIAENAIT BHENIHIOW H BHYTPEHHIOK MeMOpaHy C
A7 EPHO-TIOP OBBIMH KOMITIEKCAMH, MekMeMOpaHHOE IMPOCTPaHCTBO, AMEPHYIO
JIAMHHY, ATIEPHBIA MaTPHKC, XPpOMaTHH H BKITHOYEHHA.
Ne KB KoHTp ONILHLIH Bomp oc LIposepsiemble
KOMIIeTe HI[HH
JlaifiTe orpeneeHHe TTOHATHA «perUmHKalpay. Permmikaiiya JIHK: ocHOBHbIE
y4ac THHKH TIpoLiecca B IIPOKapHOTHYECKOH KIIETKE
DTaJIOH OTBETA:
Permmikaipia— (oT nat. replicatio - Bo300HOBIEHHE) IIpoOLIECC VBOEHHA
OBYLIEMMOYEYHOH Monekynel JHK Mo MpHHIMIY KOMIUIEMEHTApHOCTH, B VK-1 (VK-1.2
pe3yiabTaTe KoOToporo oOpasyiTcsad [Be€ HAeHTHYHBIE JIBYL[EIOYeyHbIE VHK-I S)HVI{-E:?
5 MoJekyJibl JIHEK. PerimHkaiiia HHHIHHPYETCA B CIIEL[H(HYECKHX Yydac TKax- DHHI{—i (EJIH'JI{—’?T)
OPHKHHAX pervHKal[HH, a OenkH, OTBETCTBEHHBIE 3a pervmkaipi JIHEK, IK-3 (TTK-3 ;} ’
OelicTBYIOT coobma H o00pa3yIOT e€qHHBIH perHKaTHBHBIF  armiapar. |
PermicomMa- O€KOBBIH KOMILIEKC, OCYI[€CTBIIAIHI peIUTHKALHI0, OCHOBOIH
xomruiekca ABnAerca JIHK romiMmepasa, oCyI[ECTBIAIOIAA TTPHCOEIHHEHHE
HOBBIX HYKJIEOTHAOE K 3 KoHLY wMoaekyiasl JIHK 1o rpHHLHITY
KOMIUIHMEHTapHOCTH (AJieHHH-THMHH, ['y aHHH-1THTO3HH).
Ne KB KoHTp OJILHBIH BOIp ocC LIposepsiemble
KOMIETe HI[HH
Ha30BHTE IPHYHHBI BO3HHKHOBEHHs omHO0K B JIHK.
OTalloH OTBETA:
Omuok B JIHK Bo3HHKaWT IpH JedekTe padoThl CHCTEM perapaiLfH
(COBOKYIMHOCTH Pa3JIHYHBIX T[IPOLIECCOB, VCTPAHAIHX H3MEHEHHA B
monekynax JJHK H ripeqoTBpamam IHX HAKOTLUIEHHH My Tal[Hil). IT3MeHeHHA B
JIHK BO3HHKaIOT 11o[ OeHCcTBHEM MYyTareéHOB — XHMHYECKHX, (PH3HUYECKHX H VK-1 (VK-1.2
OHOIOTHYECKHX (paKTOpPOB, BbI3BIBAIOIIHX HAcJEACTBEHHbIE H3MEHEHHA — VHK-I S)HVI{-.fiHE
6 MyTallHH. BHeIMHHMH HcTOYHHKaMH TMoBpexaeHHa JIHK wmoryT ObIThb D"m{_i (EJIH'JK—EJIH)
(H3HYECKHE (paKTopbl: HapHMep, VJIbTpadHONIET, cojep:kamjeiica B IK-3 (TTK-3 3') |
COJIHEYHBIX JTy4ax, HIH K€ HOHH3HPYIOL[ee H3TyUeHHE (7 -Ty4YH H o-4aC THLIBI, ’
BO3HHKAIOIHE [pH p aqHOAK THBHOM pacriaze, MOBp €K a0 HE
HerocpencTBeHHo Moaekyny JHK), sxrmHuecKkHe, (aKTOpbl- HarpHMEP,
[POH3 BOJIHbIE OEH30/a H COJIH TAKENbIX METAJUIOB, HITH K€ OHOJIOTHYECKHE, B
MEPBYI0 OYEpedb - BHPYCHI, criocoOHbIe BcTpaHBaTheAa B JJHK H HapymaThb
paboTy reHOB.
Ne KB KoHTp ONILHBIH Bomp oc LIposepsiemble
KOMIeTe HI[HH
Ha3oBHTE poJIb IUIA3MAaTHYECK 0l MEMOP aHbI B KH3HEEATEBHOCTH KITETKH.
DTaJIOH OTBETA:
[LnasmMaTHYecKad MeMOpaHa — CJIOKHasd COCTOAIIAsA H3 JIMIMHIOB, OEJIKOB H
YIJIEBOJOB CTPYKTYpa, OTHAEIAINMAA KIETKY H €€ COJEPKHMOE OT BHEIIHEH VK-1 (VK-1.2,
: cpenbl H peryiaHpyilomas oOMeH MexIy KieTkoil H cpenoil. CsoficTBa H VK-1.3), VK-6.2,
(PYHKIJHH KJIeTo4HOH MeMOpaHbl oOIIpele/arTcsa cBoiicTBaMH H (QyHKLHeH OIIK-2 (OIIK-2.1),
BXOZALIHX B €€ COCTaB MOJIEKYJ — O€lKoB, THITHAOB H yrieBonoB. OCHOBHBIE ITK-3 (TIK-3.3)
(YHKIHH T[UIa3MaTHUYeCKOH MeMOpaHbl: PEryidliHA TpPaHCTIOpTa MOJEKY
yepe3 MeMOpaHy, y3HaBaHHE H IIPOBEAEHHE CHrHala B KIETKY, 3allHTa OT
BO3/IE€ACTBHs BHEIIHHX (h)aKTOPOB.
Ne KB KoHTp ONILHBIH BoOIp oc LIposepsiemble
KOMIETe HI[HH
OrHIIHTE CTPOEHHE H QYHKILIHH SHIOIUIA3MAaTHYECKOTIO P ETHKYTyMa. VK-1 (VK-1.2,
8 JTaJloH OTBETA: VK-1.3), VK-6.2,

SHI[DFUTEBMHWHECM PECTHEKYIIOM — CIOKHAA MEMS[]HHHHH CHCTEMA,

OIIK-2 (OIIK-2.1),
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MPOHH3bIBAIOIIAA LIHTOILIA3MY SYKApHOTHYECKOH KIIETKH H pasfleldlllasn
KIETKY Ha OTCEKH. DBbIendT MMaakHil/arpaHyaapHeli (B OCHOBHOM
CHHTE3HP Y KO IIHIA H TP AHCITOP THP Y KO IITHIA YIIIEBOIbI, JTHITH]IBI,
MpeAIIecTBEHHHKH CTEPOHIHBIX TOPMOHOB H BBIMOJHAIIIHIA  (PyHKIHIO
3arlacaHHA KalbLHA B KJIETKE, a TaKyKe€ JETOKCHKALIHH BPEQHBbIX BEIIECTB) H
IIEP OXOBAThIH/TpaHy IAPHBIH, MOKPLITBIA pHOOCOMaMH, SHOIUIa3MaTHY eCKHIA
peTHKymoM ((PYHKILHA KOTOPOro CBA3aHa B TEPBYID OUEpPellb C CHHTE30M
OeJIKoB Ha ero pHbOocoMax, Ipeodpa3oBaHHH 3THX 0EIKOB H TpaHCIIOPTa HX B
OpyrHe 4YacTH KietkH). OcoOoii ¢opmoii arpaHyIapHOro peTHKyIOMa B
MBIIMIEYHBIX KIETKAX ABIAETCA CAPKOIUIA3MAaTHYECKHI PETHKYIIIOM — JIEIo

KAaJbL[HA.

IK-3 (TIK-3.3)

Ne KB KoHTp ONILHLIH Bomp oc LIposepsiemble
KOMIIeTe HI[HH
IIepeuHcIHTE THITHI TPAHCIIOPTa BEI[ECTE Yepe3 MeMOp aHy.
JTaJIOH OTBETA:
EcTh JBa OCHOBHBIX BHAa TpaHCMeMOpPaHHOrO TPAaHCIIOPTa: AKTHBHBIH H VK1 (VK-1.2
MaccHBHBIH. AKTHBHBIH TPaHCIIOPT - 3TO H30HpaTeIbHBIH IIEPEHOC BEI[ECTBA VRK-I S)HVI{-E;
9 yepes KIETOYHYI HIH BHYTPHKJIETOUHVI MeMOpaHy (TpaHcMeMOpaHHBIH DHHI{—i (EJIH'JI{—’?T)
TPAaHCIIOPT) HJIH 4Yepe3 CJIoH KIEeToK (TpaHCLIEIUIIOIAPHBIA TpaHCIIopT). IK-3 (TTK-3 ;} |
ITaccHBHBIA TpaHCIIOPT — 3T0 H30HpaTeNnbHBIH IMepPEHOC BENIECTB H3 00JIacTH |
BbICOKOIH KOHILIEHTpal[HH B 00JlacTh HH3KOH Oe3 3aTpaT 3HeprHH (HarpHMep,
mHpdy3HA, ocMoc).
Ne KB KoHTp OJILHBIH BOIp ocC LIposepsiemble
KOMIeTe HI[HH
OrMmHTe CcTpoe€HHe H (PYHKLHH LHTOCKEJIETHOrO armapaTa KIIETKH.
benKoBbIH cOCTaB.
DTaJioH OTBETA:
[IHTOCKENET-3TO oOropHaA OelmkoBasd CTPYKTypa, B KOTOPYK BXOOAT VK1 (VK-1.2
MHKPO(HIAMEHTbI, MHKPOTPYOOUKH H TIIPOMEKYTOYHbIE  (PHIIaMEHTHI. VHK-I S)HVI{-;E
10 MHKp o(pHIIaMEHTBI - 3TO HHTH, COCTOAIN[HE H3 MOJIEKYJ ITo0yIsapHoro Oenka D"m{_i (EJIH'JK—EJ.IH)
aKTHHAa H MPHCYTCTBYIOIIHE B LIHTOIUIA3ME BCEX 5YKAPHOTHYECKHX KIIETOK, IK-3 (IIK-3.3) |
MHKp oTpyO0UKH- T10JIbI€ BHY TPH LIJTHHIPEI, 00pa3 oBaHHbIE JHMepaMH OemTKa
TyOyIHHA, a IIPOMEXKYTOYHbIE (PHIAMEHTBI - HHTEBHAHbIE CTPYKTIYPhI H3
0coObIX pasHOoOoOpasHbIX OEIKOB, cofepiKallHXcA KaK B L[HTOILIa3Me, TaK H B
Anpe OOIBIIHHCTBA 3YKAPHOTHYECKHX KIIETOK.
Ne KB KoHTp ONILHBIH Bomp oc LIposepsiemble
KOMIIeTe HI[HH
UTo TaKoe KIeTOYHAA THOEb.
JTaJIOH OTBETA: VK-1 (VK-1.2
ATTOITO3 — 3TO 3arlp orpaMMHp OBaHHas KJieTo4yHas rHOenb, Irpollecc KoTopoii VHK-I S)HVK-.ﬁ 2
11 MOKHO VCJIOBHO pa3jie/IHTh Ha TpH (a3bl. CHrHaIbHYyH (HHIVKTOPHYIO) — DHI'JI{—i (E}lu'ﬂ{—’?.lq)
3alycK IIpoiiecca, 3(pQekTopHyI0 (aKTHBALHMA OCHOBHBIX pa3pe3alolHX IIK-3 (TIK-3 3') |
OeNnKoB — Kacria3z) H JerpagaiHoHHyo (daza gecTpyKIHH — pa3pylleHHA ’
KJIETOYHBIX KOMITIOHEHTOB ¢ MIOMOMIbIO Kacra3 H 3aBep LIeHHE IPoLiEcca).
Ne KB KoHTp ONILHBIH BoOIp oc LIposepsiemble
KOMIeTe HI[HH
OrmMmHyTE KI1eTOYHbIH 1HKII. (Pasbl KJIETOYHOTO LIHKIA.
OTaJloH OTBETA:
KneTouHbld LMK — MEpHOJ KH3HH KJIETKH OT MOMEHTA €€ ITOABJIEHHA [0
coOCcTBEHHOIO JieJieHHA (BKJIoYas caMo feneHHe). KieTouHbIH LMK JeIAT Ha VK-1 (VK-1.2,
19 CIIEMYIONIHE ATarbl: HHTep(asza — repHo/] HHTEHCHBHOIO pocTa H OHOCHHTE3a VK-1.3), VK-6.2,

OrpejieJieHHbIX BellecTB (0ENKOB, HYKJIEHHOBBIX KHCIIOT, 3HEPreTHYECKHX
MOJIEKYJT H T/.), KapHOKHHe3 (JeneHHe A7pa) H ILHTOKHHE3 (JIeJeHHe
LHTOIUIa3Mbl). Camble T[NIaBHbIE COOBITHA KJIETOYHOrO LHKIA — 3TO

perviHkaiLHa (B HHTepdase), T. €. yasoeHHe JJHK riepen pasjeneHHeM €€ yixe
B MPOLIECCE KapHOKHHE3A (B aHaa3y MHTO3a HIH Meio03a).

OIIK-2 (OIIK-2.1),

IK-3 (TIK-3.3)
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TecTOBBIC 32 JaHHA

No ITAJIOH (KJIF0Y) IIpoBep sieMbIe
TecToBoe 3aJaHH e

n/m OTBETA KOMIIeTe HIHH

1. Bbi0epHTe OJHH NP ABHJIbHbIH 0TBeT. Bo/ILIIHHCTBO a VK-1 (VK-1.2,
AHT HOHOT HKOB COCP e/I0T0Ye HbI HA NMPeNnATCTBOBAHHE VK-1.3), VK-6.2,
nepeaayd reHeTHYeCKOH HH(pOPMAIIHH, OIIK-2 (OIIK-2.1),
saxoaupoBaHHol B PHK-MotekyJie K 0eJIKY, TeM caMbIM ITK-3 (TIK-3.3)
npeJaoTBpamnias poct oakTepuii. Ha kakoit u3
CJIe IYIOIIHX NMPOIeCcC OB BJIHAKT JAHHbIE AHTHOHOTHKH
a) TpaHCJIALHA
b) perumHkal s
C) TpaHCITHpaLHA
d) TpaHCMHCCHA
¢) TPaHCYKIHS

2. Bb10epHTe OJHH NP ABHJILHEIH oTBeT. IIpolecc yaBoeHHA d VK-1 (VK-1.2,
JITHK, B KOTOpOM CHHTeé3HPYeT CH JoUep HAA MOJIeKY.JIAa VK-1.3), VK-6.2,
JTHK HasbIBaeTcs OIIK-2 (OTIK-2.1),
a) PEMHC CHA ITK-3 (TIK-3.3)
b) pexomOHHAa1HA
¢) T10JIHy OHKBHTHHHp OBaHHE
d) peruHKaLpA
€) TPaHCJIOKaLHA

3. Bb10epHTe OJHH NP ABHJIbLHBIH oTBeT. Kakoii opranou a VK-1 (VK-1.2,
COJEPKHT (pepMeHThI, pACHIeNJIAIOIIHe OHOJIOTHUEeCKHE VK-1.3), VK-6.2,
COeJHHEeHHS OIIK-2 (OIIK-2.1),
a) JTH30COMBI ITK-3 (TIK-3.3)
b) MHTOX OHOPHH
¢) 3HJOIJIa3MaTHYECKasA CETh
d) repoKcHCOMEI
e) Komruiekc I oJbKH

4, BbiOepHTe OJHH NP ABHJILHBIH oTBeT. Kakyro yHKIHIO a VK-1 (VK-1.2,
BbINOJIHSET KJIT O4HOe S0 VK-1.3), VK-6.2,
a) XpaHeHHe H peaH3al[HA reHeTHUecKoH HHpopMaLH OIIK-2 (OIIK-2.1),
b) TpaHCopT BEMIECTB MEAKIY KJIETKOH H BHEKJIETOUYHOH ITK-3 (TIK-3.3)
cpemoH
¢) OcyiecTBIEHHE IMPOLIECC OB a3p0oOHOI0 AbIXaHHA KIIETKH
d) BHYTpHKJIETOUYHOE IMHILEBap EHHE
¢) O0e3Bp exHBaHHE IMOCTYIHBIIHX B KIETKY BpeIHBbIX
BEIIECTB

5. BbIOepHTe OJHH NP ABHJILHBIH oTBeT. PepMeHTBI — 3T O: a VK-1 (VK-1.2,
a) Benxy, kotophle JIeACTBYIOT Kak OHOJIOTHYECKHE VK-1.3), VK-6.2,
KaTalH3aTOPbI OIIK-2 (OIIK-2.1),
b) HykneHHOBbIE KHCIOTEI, KATAIH3HPYIOIIHE pac I[ETUIEHHE ITK-3 (TIK-3.3)
OeKoB
¢) sKHBBI€ OpraHH3MbI, KOTOPBIE IEHCTBYIOT KaK
OHOJOTHYECKHE KaTaIH3aTOPbI
d) CnokHbI€ YIIIEBOBI, KOTOPBIE AEHCTBYIOT KaK
OHOJOTHYECKHE KaTaIH3aTOPbI
e) IIpocTeie HMITHIbI, KOTOPBIE JEHC TBYIOT KaK
GHOJIOTHYECKHE KaTaJIH3aTOPbI

6. Bbi0epHTe oHH NP ABHJILHBIH oTBeT. Kakoe a VK-1 (VK-1.2,
OHOJIOrHYecKoe coeJHHeHHe ABJISAET CHA YIJIeB0/J0M VK-1.3), VK-6.2,
a) THKOreH OIIK-2 (OIIK-2.1),
b) mommepasa ITK-3 (TIK-3.3)
¢) KoJu1ared
d) amminasza
e) ATD

7. Bbi0epHTe 0AHH NP ABHJILHLIN oTBeT. Ilorjiomenue b VK-1 (VK-1.2,
BeIIeCTE KJIETKOH H3 BHeIIIHeH cpeabl HAZLIBAET CH: VK-1.3), VK-6.2,
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a) ceKpeLHs OIIK-2 (OITK-2.1),
b) sHIOLIHTO3 ITK-3 (TIK-3.3)
C) BK30LHTO3
d) sKCKpeLHA
€) BbIBEIEHHE

8. BbiOepHTe OJHH NP ABHIbLHBIH oTBeT. Kakoi H3 VK-1 (VK-1.2,
NMPHEeJeHHBIX CHIHA/ILHBIX NYTeH CT HMYJIHPYeT POCT H VK-1.3), VK-6.2,
oeJIeHHe KJIETKH OIK-2 (OIIK-2.1),
a) IIyTh OT peLIenTOpa K 3MHAepMaabHOMY (paKkTopy pocTa B ITK-3 (TIK-3.3)
SIHTEMHAIPHOH KIIETKE
b) IIyTh OT pELErTTOpa K ALIETHIXOIHHY B MBIIIEYHOH
KJIETKE
¢) IIyTh oT periernropa K raMMa-aMHHOMAC JIAHOH KHCJIOTE B
HEP BHOH KIIETKE
d) IIyTe OT peLIErTOpa K HOpaJp eHaIMHY B HEPBHOH KJIETKE
¢) IlyTh oT peLienTopoB KIeTOUYHOI rHOeH B
SIHTENHAIPHOH KIIETKE

9. Boi0epHTe OHH NP aBHILHBIH oTBeT. Ha kakoii ¢aze VK-1 (VK-1.2,
MHT03a KHE OT HOH KJIETKH NP OHCXOAHT PACX0oKIeHHe VK-1.3), VK-6.2,
CeCTPHHCKHX XPOMATH/I K Pa3HLIM MOJIHOCAM KJIeTKH OIIK-2 (OIIK-2.1),
a) IIpomeTtadpaza ITK-3 (TIK-3.3)
b) Metadaza
¢) MHTepdaza
d) AHadaza
e) IIpodasa

10. Boi10epHTe OJHH NP ABHJILHBIH oTBeT. IlepHon VK-1 (VK-1.2,
KJIETOYHOI0 I[HKJIA, I'l¢e MPOHCXOJAHT VIBOeHHe VK-1.3), VK-6.2,
reHeT HYeCKOro MAT épHAJIa A1 Mo CcJIeYIOIIero e ie HHs: OIIK-2 (OTIK-2.1),
a) CHHTETHUYECKHI1 [epHOo ITK-3 (TIK-3.3)
b) IIpodasa
¢) Metadaza
d) Ileprog rokos
e) Tenodaza

11. Bb10epHTe OJHH NP ABHILHBIHK oTBeT. KakHe H3 VK-1 (VK-1.2,
KJIETOUHBIX KOHT AKTOB HANPAMYI0 CBSA3BIBAKT VK-1.3), VK-6.2,
IHTOIUIA3MBI COCeTHHX KJIeTOK OIIK-2 (OIIK-2.1),
a) TOYEYHAA JECMOCOMa ITK-3 (TIK-3.3)
b) IIOTHRIA KOHTAKT
C) 1IeleBOH KOHTAKT
d) momny mecmocoma
¢) XHMHYECKHIH CHHArIC

12. Bb10epHTe OJHH NP ABH/ILHBIH 0oTBeT. OCHOBHOI VK-1 (VK-1.2,
(QYHKI(HEe H KAKHX KJIETOYHBLIX KOHT AKT 0B SABJISIeTCSH VK-1.3), VK-6.2,
OapbepHas, He O3B OJIAIOIIASA CAMONMPOH3IBOJILHO OIIK-2 (OIIK-2.1),
NPOHHKATHE BelleCTBAM Yepes MeKKJIeTOYHOe ITK-3 (TIK-3.3)
NPOCTPAHCTBO KJIET OYHOI 0 ILIACTA
a) anre3HoHHbLIA KOHTAKT
b) rmomy gecmocomMa
C) CHHarIc
d) rUI0THRIA KOHTAKT
e) 1IeleBOH KOHTaKT

13. BoI10epHTe OHH NP ABHJIbLHBIH 0TBeT. JHJI0KP HHHbIH VK-1 (VK-1.2,
THII CHTHAJTH3AIHH MepeaaeT CHIHAJI ¢ IIOMOIIbIO: VK-1.3), VK-6.2,
a) TOPMOHOB, BbIJIE/IAEMBIX B KPOBb OIIK-2 (OIIK-2.1),
b) HeEHpoOMETHATOPOB, BRIAEIAEMBIX B CHHATTTHYECKY IO II[ETD ITK-3 (TIK-3.3)

C) MOJIEKYJ MECTHOTIO JEHCTBHA, BhIJEIAEMbIX HETAIEKO OT
MECTA CHHTE3a B MEKKIIETOUYHOE I[MPOCTPaHCTBO

d) 3MEKTPHYECKHX CHIHAJIOB, pacIpoCcTPaHAK IIHXCA I10
MeMOpaHe Hep BHOH KIIETKH

€) BHYTPHKJIETOYHBIX CHTHAJIbHBIX MOJIEKYJI, padoTaloIHX B
CaMOH CHIHaJIH3HPVIOIIEH KIIETKE




14. BbiOepHTe OHH NP ABHJIbHBIH 0OTBeT. ANONT 03 e VK-1 (VK-1.2,
3JANMYCKAETCH B CJIVUAae: VK-1.3), VK-6.2,
4) HaJIHYHA [MHTATEIbHBIX BEIECTB B CPEE OIIK-2 (OITK-2.1),
b) curHamna Ha gU(dEp EHLHP OBKY ITK-3 (TTK-3.3)
¢) BHE3ArHOI0 MEXaHHYECKOT0 IMOBP €XKIEHHA LIETOCTHOCTH
MeMOpaHbl KIIeTKH
d) OTCYTCTBHA CHrHala KIeToOYHOH rHoemH
e) noppexaeHHda JTHK

15. BbiOepHTe OHH NP ABHJILHBIH oTBeT. Kakas oprane/uia a VK-1 (VK-1.2,
SABJISIET CA HeHTP ATbHBIM YYACTHHKOM 3ANYCKA VK-1.3), VK-6.2,
BHYTPEeHHEero MYTH ANONT 034 OIK-2 (OIIK-2.1),
a) MHTOXOHIPHA ITK-3 (TIK-3.3)

b) armapat I onbIKH

C) SHOOIIIAsMAaTHYECKHI PETHKYIIVM
d) darocoma

€) PeCHHYKA

16. Bbi0epHTe OJHH NP ABHJIbLHBIHK oTBeT. I'1aBHOM a VK-1 (VK-1.2,
(OHEPreTHYECKOH CTAHIHEH» KJIeTKH SABJISeT CH: VK-1.3), VK-6.2,
a) MHTOXOHIPHA OIK-2 (OIIK-2.1),
b) sHOorIasMaTHYE CKHIT PETHKYIIYM ITK-3 (TIK-3.3)
¢) Komruiekc I onbpKH
d) m13ocoma
€) LIHTOCKEJIET

17. Bb10epHTe OJHH NP ABHILHBIH 0TBeT. PYHKIHe if KAKOro a VK-1 (VK-1.2,
OPraHOH/A ABJIACTCSH 00pa3oBAHHE NePBHYHBIX JIH30COM VK-1.3), VK-6.2,
a) armiapat I oJIbIKH OIIK-2 (OIIK-2.1),
b) Apo [TK-3 (TIK-3.3)

C) MHTOXOHZIPHA
d) pubocoma
€) KJIETOYHBIH LIEHTp

18. Bb10epHTe OJHH NP ABHILHBIHK oTBeT. IleHTp HOJIH b VK-1 (VK-1.2,
BXOJAT B COCTAB: VK-1.3), VK-6.2,
a) IlacTHHYAaTONo KOMILIEKCca OIIK-2 (OIIK-2.1),
b) kneTouHoro LiEHTp a ITK-3 (ITK-3.3)
C) TIacTHIBI
d) LieHTpOMEpPHI
¢) MeMOpaHbI

19. BbI10epHTe OJHH NP ABHJILHBIH oTBeT. JI71 3yKap HOT b VK-1 (VK-1.2,
XAPAKTePHO HAJTHYHE: VK-1.3), VK-6.2,
a) KomIuiekca I'oJIbpKH H XpOMOCOMBI B BHJI€ KOJIBLIEBOIT OIIK-2 (OIIK-2.1),
MoseKy bl JTHK ITK-3 (ITK-3.3)
b) LieHTpHONIEH, KoMIuiekca I onbIAH, A7epHOH 00010YKH
¢) MypeHHOBOH KIeTouHOH ¢TeHKH, LIIC, KarcyJnbI
d) BkmOYeHHI nosmHgoc paToB, BaKy oJieH, Me30c oM
€) KJIIETOYHOH CTEHKH H IUTacTH/

20. JlonoJIHHTe oONpe/JeJIeHHeE. ITIpomecc, B KoTOpOoM TPAHCKPHITL{HA VK-1 (VK-1.2,
HHpopmanuHonHasa PHK ooOpasyerca na marpune JTHK VK-1.3), VK-6.2,
HA3hIBAET A OIIK-2 (OIIK-2.1),
OTBeT: L ITK-3 (TIK-3.3)

21. JlomoJIHHTe oOnpeJesIeHHE. IIpouecc HcnpaBJie HHA peraparHs VK-1 (VK-1.2,
noppexkaeHu /THK, BbBBAHHBIX BHYTPeHHHMH HJIH VK-1.3), VK-6.2,
BHEIIHHMH (PAKTOPAMH HAZhIBAETCH OIIK-2 (OITK-2.1),
OTBeT: ITK-3 (TIK-3.3)

22, HomoJiHHTe onmpededeHne. Kommaexc oesmkor H PHEK, c pHOOCOMA VK-1 (VK-1.2,
NOMOIILIK KOTOpOro HHGpopMAIHS, 3aK0JHPOBAHHAA B VK-1.3), VK-6.2,
BH/e NOoCJIeJOBATEIbHOCTH HYKJIEOTH/I0B, OIIK-2 (OIIK-2.1),
TPAHCJIHPYeTCS B TNEePBHYHYIO CTPYKTYPY OesIKa ITK-3 (TIK-3.3)
HA3LIBALT CH
OTBET:

23. JIOMOJIHHT ¢ onpe/e/ieHHe. 3aAKOHOMepPHOCTh, OJ1arogaps FreHETHYECKHI KO/l VK-1 (VK-1

KOTOp 1) | HH(])D]]MHI[HH H3 MOCJIeNOBATEJIbHOCT H

-
VK-1.3), VK-6.2,
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HYKJICOTHIAOE MepPeBOJHTCA B MOC/JI¢J0BATEILHOCTDH OIIK-2 (OIIK-2.1),
AMHHOKHCJIOT HA3BIB AeT CH ITK-3 (TIK-3.3)
OTBET:

24, JlomoJIHHTe  onmpeJe/IeHHe. IIpomecc  cHHTe3a TpaHCIALHA VK-1 (VK-1.2,
MOJIHNEeNTHAHOH IeNH HA OCHOBe HH(POPMAIHOHHOH VK-1.3), VK-6.2,
PHK, B npomecce Koroporo HHpopMAIHA  H3 OIK-2 (OIIK-2.1),
MOCJAeJOBATE/IbHOCTH HYKJIEOTHIAOE TMepPeBOIAHTCH B ITK-3 (TIK-3.3)
MocJIeJOBATEeILHOCTh AMHHOK H CJI0T
HALIBAET CH _

OTBeT:

25. JMomomute onpegesienne. IIpomecc yasoenns JHK, B pETUTHKAL[HA VK-1 (VK-1.2,
KOTOPOM CHHTe3HpYeTcsa JoduepHas wmojexkyaa JIHK VK-1.3), VK-6.2,
HA3hIBAET CS _ OIIK-2 (OIIK-2.1),
OTBET: ITK-3 (TIK-3.3)

26. JlonoJIHHTe oOmpeJesIleHHe. COBOKYIIHOCTh KJIETOK, KamMOHIi VK-1 (VK-1.2,
00JIAJAIOIIHX CHOCOOHOCTHLIO K NpPOJH(pepalHH H VK-1.3), VK-6.2,
ABJIAOITHXCH HCTOYHHKOM ODHOB.JIe HHA TKAHH OIIK-2 (OTIK-2.1),
HA3hIBAET A [TK-3 (TIK-3.3)
OTBeT:

27. Opranouanl CIe HAILHOIO HAZHAYEHHS MHK]P OBOpP CHHKH VK-1 (VK-1.2,
IMHTEJIHOLHT OB, YYACTBVIOIHE B (D)YHKIHH BCACBIBAHHSA VK-1.3), VK-6.2,
BeIleCTE HAILIBAIOT CH OIIK-2 (OIIK-2.1),
OTBET: ITK-3 (TIK-3.3)

28. JlomostHHTe ompegeaeHHe. MeXKKJIeTOUHOe CcOoeJHHEHHeE, IIEJIEBOE VK-1 (VK-1.2,
NPpH KOTOPOM B ILUIA3MOJIEMMAX HMEKTCHd HOHHbIe VK-1.3), VK-6.2,
KAHAJILIBI HA3HIBAETCH OI'IK-2 (OIIK-2.1),
OTBeT: ITK-3 (TIK-3.3)

29, Jlomo/IHHTe ompedesieHHe. BbIcoKasg yHOpsiAoYeHHOCThL | KOMITapTMEHTANH3AaLl VK-1 (VK-1.2,
BHYTPeHHEr0 COJEPRHMOr0 JIKAPHOTHYECKOH KJIETKH, H5A VK-1.3), VK-6.2,
oDecmeYHBAIOINAS TNPeeMCTBEHHOCTh HIVIIIHX B Heid OITK-2 (OTIK-2.1),
OHOXHMHYEeCKHX MPOI[eccOB HA3HIBALT CH ITK-3 (TIK-3.3)
OTBET:

30. JlonoJIHHTe onpeJe/ieHHe. BpeMeHHBbIe 00pa3zoBaAHHSA BKJIFOYE€HHA VK-1 (VK-1.2,
HHTOILIAZMbI, NMOABJIAIOIIHECH H HCUYe3AIIIHe B XoJe VK-1.3), VK-6.2,
00MeHA BellleCTB HAZHIBAIOTCH OIIK-2 (OIIK-2.1),
OTBeT: ITK-3 (TIK-3.3)

31. JonmoJIHHT e ompeJe/IeHHeE. JJIeMeHTAPHAS KJIETKA VK-1 (VK-1.2,
CAMOp erYJIHPYHOIIIASICH CHCT eMaA, OCHOEA VK-1.3), VK-6.2,
KH3HeAeATe/IbHOCTH KHBBIX OPraHHIMOB HA3LIBAETCH OIK-2 (OIIK-2.1),

ITK-3 (TIK-3.3)
OTBET:

32. IIoCcTOSAHHO NPHCYTCTBYHOIIIHe H o00si3aTe/IbHbIe IS Op raHeJUIbI VK-1 (VK-1.2,
BCeX KJETOK MHKPOCTPYKTYPbI, BbINOJIHAIOIIHE VK-1.3), VK-6.2,
*KH3HEHHO BASKHbIe (DYHKIHH HA3bIBAKOTCH OIIK-2 (OIIK-2.1),
OTBeT: ITK-3 (TIK-3.3)

33. IlepHoa CYIIeCTBOBAHHA KJIETKH OT JeJIeHHS [0 KJIETOYHbIH LHKIT VK-1 (VK-1.2,
MOCJAeAVIOIIero JeJIeHHS HJH OT JeJIeHHS J0 CMepTH VK-1.3), VK-6.2,
HA3hIBAETCHA OIIK-2 (OTIK-2.1),
OTBeT: ITK-3 (TIK-3.3)

YK- -1.2

34. MuTo03 cocToHT H3 a3 : : n?pe;%a;:a Viflljf 3151{1-62

Orer " aHa(aza OITK-2 (OITK-2.1),
' Teno(aza ITK-3 (TIK-3.3)
35. (pHOPHILITAPHBIE VK-1 (VK-1.2,
Ilog IIEKTPOHHBIM MHKPOCKONOM B  SApPbIOIKe .. |
rpaHyJIAPHbIH VK-1.3), VK-6.2,
BgTu;Bﬂ@mcﬂ IBA KOMIOHEHTA H OITK-2 (OTIK-2.1),
' [IK-3 (IIK-3.3)

36. KoMmoHeHT sapa, OTBeYarolHH 3a cHHTe3 pPHK H AHPBLIIKO éiljsf EIj:I_{l-fiEE

gl;gz.nm HA3BLIB AeT CA OTTK-2 (OTIK-2.1),
' ITK-3 (TTK-3.3)

+




37. Heo0a3aTe/IbHbIe KOMIIOHEHTHI KJIETKH, BOJHHKAIOIIHE BKJTHOYE€HHA VK-1 (VK-1.2,
H HCUYe3AIONIHEe B 3ABHCHMOCTH OT MeTAa00/HYecKOro VK-1.3), VK-6.2,
COCTOSIHHA KJIETOK, HA3BIBAKOT CS OIIK-2 (OITK-2.1),
OTBeT: ITK-3 (TIK-3.3)

38. I1acCHBHBIM VK-1 (VK-1.2,
JIOMOTHHTE OTBeT. TpaHCIOPT Bellle CTE B KJIETKY YT eM VK-1.3), VK-6.2
PACTBOPeHHS B JIHIHAAX HAZLIBAET CH OITK.2 (E}HI{—E.IH).
OTser: ITK-3 (TTK-3.3)

39. JIOMO/THHTE OTBeT. BhIge/leHHe H3 KJETKH BeIecTB, HSOHHTOSOM éKI—IS(Y\IjZI&I 5,}
3aKTI0YeHHBIX B MeMOpaHy, Ha3bIBaeT cA DHHI«iE—i 361"_]1{__1 T)
OTBeT: IIK-3 (ITK-3.3)

40, Cnocod MOCTYILJTe HHS BeIlleCTB B KJIETKY, 3HAOLMTO30M VK-1 (VK-1.2,
COIP OB 0K JAOIIH I C S H3IMeHeHHeM KOoH(popMAILHH VK-1.3), VK-6.2,
MeMOp AHbI, HA3LIBALT A OIIK-2 (OIIK-2.1),
OTBET: ITK-3 (ITK-3.3)

4L CnocodHOCTE MeMOpaHbI H3MEHATD CBOI0 HHTos \%I:Clljff %{52
APXHT eKTOHHKY HA3LIBAETCSH OITK-2 (OTIK-2.1).
OTBeT: .

[TK-3 (TIK-3.3)

42. Makp oMoJIeKY.JIa HJIH YACTHIA, 3aXBAYeHHAS SHI0COMY VK-1 (VK-1.2,
MeMOpAHOK H NOCTYNHBIIAS B I[HTOIJIAZMY, o0pa3yer VK-1.3), VK-6.2,

OIIK-2 (OIIK-2.1),
OTBeT: ITK-3 (ITK-3.3)

43. IIpH CJOHAHHH HYHI0COMBLI ¢ NeéPBHYHOH JIM30COMOH (paroc oma VK-1 (VK-1.2,
obpa3zyercs VK-1.3), VK-6.2,
OTBeT: OIIK-2 (OITK-2.1),

[1K-3 (TIK-3.3)

44, CyoMeMOpAHHBIH ONOPHO-COKPATHT eJIbHBIH KOMILIEKC LIHTOCKEJET VK-1 (VK-1.2,
IHTOILUIASMbI HASLIBACT CS VK-1.3), VK-6.2,
OTBeT: OIK-2 (OI'IK-2.1),

ITK-3 (TIK-3.3)

45, be/mxu oOpasywIliHe  I[HTOCKeJIeT HA3LIB AIOTCH arTHH vK-1 (VK-1.2,

’ " ’ Ty Oy JTHH VK-1.3), VK-6.2,
o OIK-2 (OIIK-2.1),
' IK-3 (TIK-3.3)

46. _ Komruieke I ombaxH YK-1 (VK-1.2,
TpaHCIIOPTHYIO CcHcTeMYy KJleTKH obpasyior: JIIC w VK-1.3), VK-6.2.
OTBor OIIK-2 (OIIK-2.1),

' [IK-3 (TIK-3.3)

47. ATPBIIIKE VK-1 (VK-1.2,
ST}:Z:.I.‘!,I[HHHI[I:I pHOOCOM 0Dpa3yIOTCHA B VK-1.3), VK-6.2,

' OIIK-2 (OIIK-2.1),
[TK-3 (TIK-3.3)

48. Cronka  m3 10-15  »IeMeHTAPHBLIX  MeMOpAaH, IHKTHOCOMA VK-1 (VK-1.2,
00pa3YIOIIHX 3aMKHYTbIe MOJIOCTH B  KOMILIEKCe VK-1.3), VK-6.2,
I'o/lb1sKH, HAZBIBACT CH OIIK-2 (OIIK-2.1),
OTBET: ITK-3 (ITK-3.3)

49, 3HIOTUIAa3MaTHY ECKOIH VK-1 (VK-1.2,
Oopa3oBaHHe MEePOKCHCOM NPOHCXOHT B CETH VK-1.3), VK-6.2,
OTBeET: OIIK-2 (OIIK-2.1),

IIK-3 (TIK-3.3)

50. OpraHoHJ, B KOTOPOM 00pa3yHTCA KOMILUIEKCHbIe | KOMILIEKC I ONbIKH VK-1 (VK-1.2,
COe¢HHeHHS (TJIHKOIPOTeHHbI, JIHIONPOTEeHHLI H [Ip.), VK-1.3), VK-6.2,
HA3hIBAET A OIIK-2 (OIIK-2.1),
OTBeT: ITK-3 (TTK-3.3)

51. - TUIAC THIbI VK-1 (VK-1.2,
UpI‘HHDH,[[th PACTHTEJIbHOH KJIETKH, COJep:KalHe VK-1.3). VK-6.2.
g:ﬂe;llmemnn MATEPHAJL HA3BIB AT CA OITK-2 (OITK-2.1).

' ITK-3 (TIK-3.3)

52. B pacTHTe/IbHOH KJIeTKe MpeBpallleHHe KHPOB B [TIHOKCHC OMax VK-1 (VK-1.2,

YIJIEBOALI MPOMCXOAMT B _ VK-1.3), VK-6.2,
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OTBeT: OIK-2 (OI'IK-2.1),
ITK-3 (TIK-3.3)
53. Komruiekce I onpkH VK-1 (VK-1.2,
" THOKCHCOMBI 00pa3YIOTCHA B _ VK-1.3), VK-6.2,
OTBeT: OIIK-2 (OIIK-2.1),
IK-3 (TIK-3.3)
54, pHbocomax SIIC VK-1 (VK-1.2,
I'Hapo/mTHYecKHe (pepMeHThI JIH30COM CHHTE3HPYIOT CH VK-1.3), VK-6.2
gﬂ—mer OIIK-2 (OTIK-2.1),
' [IK-3 (TIK-3.3)
S3. COBOKYNHOCTh PeaKIHii OHOJIOTHUeCKOro CHHTe3a, NPH acCHMITIALIFA YK-1 (YK'I'E;}
KOTOPOH M3 MOCTYNHBIIHX B KJETKY BellecTB VK-1.3), VKEE
CHHTE3HPYVIOTCS BelllecTBA, cHeH(pHYecKHe 1/ JAHHOH DI'JI{-? (OLIK-2.1),
KJIeTKH, HASLIB AT CH [K-3 (TIK-3.3)
OTBeET:
56. AT®D-comax VK-1 (VK-1.2,
PepMeHTBI  OKHCJIIHTEJIbHOTO  (hocop HIIHPOBAHHS VK-1.3), VK-6.2
Orpar TR OITK-2 g}rg{-z.l ).
' I1K-3 -3.3)
57. v ATOD VK-1 (VK-1.2,
HHBePCAJIbHBIM HCTOYHHKOM JHEePrHH B KJIeTKe VK-1.3), VK-6.2.
EBTJEI:;TEH OIIK-2 (OIIK-2.1),
' IK-3 (TIK-3.3)
58. KapHoJIEMMa VK-1 (VK-1.2,
O0o0J104KAa AP A KJETKH HA3BIBAeT CS VK-1.3), VK-6.2,
OTBET: OIIK-2 (OIIK-2.1),
[TK-3 (TIK-3.3)
59, JTAMHHBI VK-1 (VK-1.2,
SIaepHY0 IUIACTHHKY 00pPa3yHT NpeHMYIIecTBeHHO VK-1.3), VK-6.2
g“T“E‘;'_ - OITK-2 (OITK-2.1),
' IIK-3 (TIK-3.3)
60. IIpocTpaHcTBO  MeKAY  ABYMS  3JIeMeHTAPHbIMH [IepHHYKIIEapHOE VK-1 (VK-1.2,
MeMOp AHAMH, Ae pHOIi 000,I0YKH Ha3hIBAETCSH VK-1.3), VK-6.2,
OIIK-2 (OITK-2.1),
OTBET: [1K-3 (TIK-3.3)
61. C/1a00 KOHJeHCHPOBAHHBIE VYACTKH XPOMATHHA, C 3YXpOMaTHH VK-1 (VK-1.2,
KOTOPbIX HIAeT CUHThHIBAHHEe HH()OPMAIHH, HA3BIBAIOT CH VK-1.3), VK-6.2,
OIIK-2 (OITK-2.1),
OTBET: [TK-3 (TTK-3.3)
62. _ JHK VK-1 (VK-1.2,
B cocTaR XpoMATHHA BXOJST: THCTOHOBbIe Oe/IKH H VK-1.3), VK-6.2.
o OIK-2 (OIIK-2.1),
' [IK-3 (TIK-3.3)
63. B o00/J1acTH MNepBHYHOH MepeTsmKKH  MeTada3HOM KHHETOXO0p VK-1 (VK-1.2,
XpP OMOCOMbBI PACHOJIATAETCH _ ., K KOTOpoMY VK-1.3), VK-6.2,
NMPHKP eIJISIIOTCH HHTH BepeTeHAa JeJIe HHS. OIIK-2 (OTIK-2.1),
OTBET: IK-3 (TIK-3.3)
64. TEJIOMEPBI VK-1 (VK-1.2,
CoeHHeHHIO XPOMOCOM KOHIIeBbBIMH  YYACTKAMH VK-1.3), VK-6.2
gﬂ;‘;‘_"' cIByroT OITK-2 E:?Hr{ﬂ{-z.l ),
' I1K-3 -3.3)
65. 10 IHTEHHbIMH VK-1 (VK-1.2,
MHoOroHHTYATHIE (THrAHT CKHe) XPOMOC OMBI VK-1.3), VK-6.2
Ornom LA OIIK-2 (OITK-2.1),
' [TK-3 (TIK-3.3)
HHTEP VK- -1.2,
66. Ileproxy Me:KIY JIBYMSA MHTOTHYeCKHMH Je/IeHHAMH Pasza Vi{Ii:l 13?! \151{1—6 5
Orem A OIK-2 (OITK-2.1),
' IIK-3 (TIK-3.3)
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67. PA3HOBHIAHOCTHL MHTO03Aa, NPH KOTOPOH MNPOHCXOIHT ITOJTHTEHHA VK-1 (VK-1.2,
MHOITOKpATHOe YJABOeHHe YHCJIAa XPOMATHJ 0e3 HX VK-1.3), VK-6.2,
PACXOKIeHHS, HASBIBACT CSH _ OIIK-2 (OIIK-2.1),
OTBeT: ITK-3 (TTK-3.3)

68. Paza HenpsaAMoOro [OeJIeHHS KJETKH, NOPH KOTOpPOH Tenodasa vK-1 (VK-1.2,
MPOMCXOAHT MHTOKHHE3, HAhLIBACT CH | YK-1.3), VK-6.2,
OTBeT: i OIK-2 (OIIK-2.1),

' [IK-3 (TIK-3.3)

69. KOHBIOTralHeH VK-1 (VK-1.2,
ITonapHoe _COe/IHHEHHE TOMOJIOTHYHBIX XPOMOCOM B VK-1.3), VK-6.2,
gﬂtﬂ]gﬂze Mei03a I HAa3hbIBaeTCA OITK-2 (OITK-2.1),

' [IK-3 (TIK-3.3)

70. Ha cTauH JHILIOTe HBI Mpoda3bl Melio3a I OHBATIEHTBI XHa3MaMH VK-1 (VK-1.2,

CBH3 AHBI MEXKTY co0 0l TOJIbKO B YUHACTKAX, HASHIBE A¢MbIX

OTBeT:

VK-1.3), VK-6.2,
OIIK-2 (OTIK-2.1),
IK-3 (TIK-3.3)

Bnapeney

[ewcreurened ¢ 28.06.2023 no 28.06.2024

POI'bY «HMHIL um. B. A. Aamazosa» Muniapasa Poccun

Ceptudwmkat  01D9A9CEES5BEEDOO0OBADF200060002
[TapmoH Enena BanepwesHa
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