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PABOYAS [TPOTPAMMA JJUCHUITIJIMHBI
MounekynsipHasi OMOJIOTHS KIETKH
Hampasnenue noarorosku 06.04.01 buonorus
(MonekynsipHast u kierouHas 6uosnorus (coBmectHo ¢ HHIIMB JIBO PAH))
®dopma MOATOTOBKU: OYHAS

Kypc 1 cemectp 1

neknuu 18 vac.

mpakTHIeckue 3ausaTus 18 gac.
nabopaTtopHble pabOTHI - Yac.

BCET0 YacoB ayJAUTOPHON Harpy3ku 36 yac.
camocTosiTenbHas padora 108 uac.

13 HUX Ha MOJrOTOBKY K 3k3aMeHy 36 uac.
JK3aMeH | cemecTp

Pabouas mporpamma cocraBieHa B COOTBETCTBHM C TpeOoBaHusMH (DelepaibHOTO TOCYAAapCTBEHHOTO
00pa3oBaTeNPHOTO CTaHAApTa IO HampapieHH0 moarotoBkd 06.04.01 buomorus, yTBepKISHHOTO MPHUKA30M
Muno6pHuayku Poccun ot 11.08.2020 1. Ne 934,

Pabouas mporpamma oOcysxaeHa Ha 3aceianny JlenapraMeHTa MeJUIMHCKOM OMOJIOTHN M OMOTEXHOJIOTHH
npoTokol ot «06» nexabpst 2022 1. Ne 2.

Hupextop JlenapraMeHTa peain3yoIiero CTpyKTypHOTO HoapasaeneHus K.0.H., noneHT Kymeiiko B.B.
CocraButenu: x.0.H., noneHT Kymeiiko B.B.

BnaguBocTok
2022



OO6opoTHast cTopoHa TUTyIbHOTO Jucta PIT/]

1. Pabowas mporpamma mepecMOTpeHa Ha 3acemanuu JlemaprameHTra/kadenpsl/oTaeneHus (peaan3yIomero
TUCHWIUIMHY) W YTBep)KIeHa Ha 3acemaHmu JlemaprameHTa/Kadenpbl/OTAeTeHNs (BBITYCKAIOMETO CTPYKTYPHOTO

Moipa3iesieHus1), MPOTOKOJI OT « » 2022 . Ne

2.Pabouas mporpamMma ImepecMOTpeHa Ha 3aceqaHuu JlemapTameHTa/kadenpbl/oTaencHus (peaau3yronero
JMUCIWIUIMHY) U yTBep)KIeHa Ha 3acemanuu [lemapTameHTa/kadeapbl/oTaAeICHUs (BBITYCKAKIIETO CTPYKTYPHOTO

TIOJIPa3ICIICHHS ), IPOTOKOM OT « » 2022 1. Ne

3.Paboyas mporpamMMa TIepecMOTpeHa Ha 3acemanuu [lemapramenTta/kadenprl/oTaeneHus (peaan3yIomero
IHMCLMIUIMHY) M yTBEp)KACHa Ha 3acenanuu JlemapraMmeHTa/Kaeapbl/oTaeraeHus (BBITYCKAOMIEro CTPYKTYPHOTO

TOJIPa3ICIICH ), IPOTOKOM OT « » 2022 1. Ne

4. Pabouas mporpamMMa ImepecMOTpeHa Ha 3acemanuu JlemapTamenTa/kadenpbl/oTaencHus (peaau3yromero
MUCIUIUIMHY) U yTBep)KIeHAa Ha 3acemanuu JlemapramenTa/kadeapbl/oTaAeaeHUs (BBIMYCKAIIETO CTPYKTYPHOTO

MoJipa3ieNieHus1), MPOTOKOII OT « » 2022 1. Ne

5.Paboyas mporpamma mepecMOTpeHa Ha 3acemaHun JlemaptameHTa/kadeapsl/oTaeneHus (peatn3yomero
JUCLUIUIMHY) M YTBEp)KICHa Ha 3acemaHnn JlemapTamenta/kadeapsl/oTaeneHus (BBITYCKAIOMETO CTPYKTYPHOTO

TOJIPa3ICIICH ), IPOTOKOM OT « » 2022 1. Ne




1. L[CJ'H/I H 3aJa4 OCBOCHUA JHUCHUIIIINHBI:

Lenp: crenuanu3anus TEOPETUUECKOM MOJATOTOBKM M YIIyOJeHUs 3HAHHMA
CTY/IEHTOB B 00JacTH KJIETOYHON MOJIEKYJSPHOM OHOJIOTMM KJIETKH — pazfel
OMOJIOTHH, NPEIMETOM KOTOPOro SBISETCS KIETKa, 3JEMEHTapHas eIuHuIA
xuBoro. Knerka paccmMaTpuBaeTcs Kak CUCTEMa, BKIIIOUAIOLIAsl B ¢€0s1 OTIEIIbHbIE
KJIETOYHBbIE CTPYKTYphl, HMX YYacTHE€ B OOLIEKIETOYHBIX (HU3HOJOTHUYECKUX
npoleccax, MyTH PErysiiuy 3THX IMPOLECCOB, & TAKXKE H3YYarOlIUid OCHOBHBIE

CBOICTBA W MPOSIBJICHUS KU3HUA HA MOJIEKYJIIPHOM YPOBHE.

3amaun:

1) Pa3BUTHC Y CTYACHTOB LOCJIIOCTHOI'O IIPCACTABIICHHUA O MOJICKYJIAPHOM
YPOBHC OpraHu3aliii KJICTKHU,

2) oJIy4YeHUE
(bYHKIIMOHUPOBAHUHT

COBPCMCHHBIX

MOJICKYJIIPHBIX

3HAaHUM O
aHcamMoJien

JUHAMHKEC H
MOJICKYJIIPHBIX

CTPYKTYDE,
KJICTKH,

MEXaHU3MaxX Pa3BUTUA U (DYHKIIMOHUPOBAHUS KIIETOK.

HpO(I)eCCI/IOHaHBHBIC KOMIICTCHIOMHW BBIITYCKHUKOB W HWHAWKATOPbI HX
JOCTHUKCHMUA:
Ko 1 HaumeHnoBauue
i} MOHAJILHON Kon u HaumMeHOBaHWE UHIUKAT
Tum sazay potdeccroHanbHO 01 ¥ HAaMEHOBaHNE NWHANKATOPa
KOMITETEHITUN JIOCTHKESHHUS KOMIIETEHIIUU
(pe3yabTaT OCBOCHUS)
Hay4HO- [IK-2 Cniocoben [1IK-2.1 Pa3pabarbiBacT mpaBujia u
HCCIIeIOBATEIbCKUI MPUMEHSATh METOJUUECKUE | aJITOPUTMbI IPOSKTUPOBAHUS, BHITIOJTHEHHS

OCHOBBI IPOCKTUPOBAHUA,

nab0paTOPHBIX OMOIOTUIECKHX,

BBIMOJIHEHHS JKOJIOTHYECKUX UCCIICJOBAHU.
1ab0paTOPHBIX [1IK-2.2 Bemmosnser gabopaTopHbie
OMOJIOTMYECKHX, OMOJIOTUYECKHUE, IKOTOTUIECKUE
9KOJIOTUYECKHUX HCCIEI0BaHMUA C UCIIOJIb30BAHMEM HAyYHBIX
HCCIIC/IOBAHUIA, METOINYECKUX OCHOB (DyHIaMEHTAIBHBIX
HCII0/IL30BaTh UCCIIEI0BAHUN.

COBPEMEHHYIO anmnapaTypy
Y BBIYUCIIUTENbHBIE
KOMIUIEKCHI B
MOJIEKYJISIPHOH 1
KJIETOYHOW OMOJIOTHH.

[IK-2.3 [IpuMeHsieT METOTMYeCKIE OCHOBBI
MIPOEKTUPOBAHUS, BHITTOIHEHHUS
1a00paTOPHBIX OMOJIOTHIECKUX,
9KOJIOTHYECKUX HCCIIEIOBAHNH, HCIIONB3YET
COBPEMEHHYIO anmnapaTrypy u
BBIYHCIIUTEIbHBIE KOMILIEKCHI B
MOJICKYJIIPHOM M KJICTOYHON OMOJIOTHH.

I1K-3 Criocoben
MPOBOJUTD UCCIIEIOBAHUS
OHOMOTUMEPOB, UX
KOMIIOHEHTOB U
KOMILJIEKCOB, CTPYKTYPBI 1
(YHKLINY TEHOB U
TEHOMOB.

[K-3.1 N3y4aeT cTpyKTypy U QYHKIUH
OMONONIMMEPOB, UX KOMIIOHEHTHI U
KOMILIEKCHI, MEXaHU3MbI XpaHEHHUS,
nepeiauy v pealin3alii TeHeTHIeCKOM
nHGOPMALIMK HA MOJIEKYJISIPHOM YPOBHE.

[1K-3.2 [leTanbpHO XapakTepu3yeT OCHOBHEIE
IIPOLIECCHI, IPOTEKAIOIIUE B KUBOI KIIETKE:
IIPOLIECCHI PEIUIMKALIUNY, TPAHCKPUIILINY,
TPaHCIIUH, PEKOMOHMHALIUH, Perapalyy,
nporneccuara PHK u 6enkoB, 6eaxoBOro




(hosTMHTa ¥ TOKWHTA.

[TK-3.3 Uccnenyer oCHOBHBIE CIIOCOOBI
MEKMOJIEKYJIIPHBIX B3aUMOJICUCTBUN U
B3aUMHYIO PETYJIALMIO IPOIECCOB
(hyHKITMOHUPOBAHUS KUBOM KIIETKH B
COCTaB€ MHOTOKJICTOYHOTO OpraHu3Ma.

[1K-3.4 Ananuzupyet CTpyKTypy U QYHKIIH
TCHOB M T€HOMOB, IPOBOJMT CTPYKTYPHO-
(hyHKIIMOHATBHBIN aHAIH3 OTACIHHBIX OEIIKOB
U TIPOTEOMa B IIETIOM.

[MK-4 Cnocoben [1K-4.1 TIpoBoaut 000CHOBaHUE HAYYHBIX
MPOBOJUTH HAy4HBIC HCCIIeIOBAaHUH B MOJICKYJISIPHON M KJIETOUHOU
HCCIIEJOBaHNUS B OMOJIOTHH B IEJAX Pa3BUTHS HAYIHOTO
MOJIEKYJISIPHOH H noteHnmaNa poccuiickoro Jlansuero Bocroka
KJICTOYHOW OMOJIOTHH B 1 OCBOEHUsI pecypcoB MUpPOBOro okeaHa.

nenax passutua HayyHoro | I[1K-4.2 BemomHseT nmpukiIagHbie U
MOTEHIIMAIA POCCUICKOTO | TIOUCKOBBIC HAYYHBIC UCCIICIOBAHUS U

HansHero BocTtoka u pa3paboTKH B MOJICKYJISIPHON M KIIETOUHOU
OCBOEHHUS PECYypPCOB OMOJIOTMH, HAIPABJICHHBIX HA PA3BUTHE
MupoBoro okeana. Hay4HOI'0 MMOTEHIHaJIa POCCUUCKOTrO

JanbHero BocToka 1 OCBOECHUS peCypCOB
MupoBoro okeasa.

[1IK-4.3 HuTepnpeTupyeT MoIydeHHbIC
pe3yabTaThl HAYYHBIX HCCIICAOBAaHUN B
MOJICKYJIAPHON U KJIETOYHOW OMOJIOTHH,
HallpaBJICHHBIX Ha pa3BUTHUC HAYUYHOT'O
noteHuuana poccuiickoro JansHero Boctoka
1 OCBOEHUsI pecypcoB MHUpOBOro okeaHa.

IIK-5 Cniocoben IIK-5.1 UzygyaeT B3aMMOOTHOIIIEHUS KIIETOK,
MPOBOJUTH CHCTEMHBIH TKaHed U (QYHKINOHAIBHBIX CUCTEM

aHaJIN3 B3aMMOOTHOUICHUH | OPTaHM3MOB.

KJIETOK, TKaHEeH U [1K-5.2 Uccnenyer B3aMMOOTHOIICHHUS
(YHKIMOHAJIBHBIX CUCTEM | KJICTOK, TKAHEH U (D)YHKIIMOHAIBHBIX CHCTEM
OpraHN3MOB. OpPraHu3MOB.

[1K-5.3 [IpoBoauT cuCTEMHBII aHATH3
B3aMMOOTHOIIICHUH KJIETOK, TKAaHEH U
(hYHKITMOHAJIBHBIX CUCTEM OPTaHH3MOB.

KOIL 1 HAMMCHOBAHHMEC MHAMUKATOpA
JOCTHXKCHUSA KOMIICTCHIIN

HaumeHoBaHue nokaszaress OlCHUBAHUS
(pe3ynbprara 00y4YeHHS 10 TUCIUILTUHE)

[IK-2.1 Pa3pabaTbiBaeT npaBuiia 1
ANTOPUTMBI TIPOCKTUPOBAHUS,
BBIMOJTHEHHUS JTA00PATOPHBIX
OMOJIOTMYECKUX, IKOJIOTHIECKUX
UCCJIEIOBAHUH.

3HaeT

METOJMYECKHE OCHOBBI TPOCKTUPOBAHUS, BBITOJHCHUS
MOJICBBIX U JIA0OPATOPHBIX OWOJIOTHYECKUX, HSKOJIOTHICCKUX
HCCIICOBAHUN

VYmeer

— paspabaTeIBaTh NpaBWIa W AJTOPUTMBI MPOCKTHPOBAHWSI,
BBITIOJTHEHHS JTA0OPATOPHBIX OWOJIOTMYECKHUX, DKOJIOTHYECKUX
HCCIICOBAHUN

Brnaneer

— HaBBIKaMH Pa3pabOTKU M COBEPIIICHCTBOBAHUS HOBBIX MPaBUII
Y QJITOPUTMOB TPOSKTUPOBAHMSI, BBHITIOIHEHUS JIA00PATOPHBIX
OMOJIOrMYECKUX, SKOJIOTHYECKUX UCCIIEI0BaHUI

[1K-2.2 Beimosnser 1adbopaTopHbIe
OMOJIOTUIECKHE, IKOJIOTUIECKHE
HCCIICIOBAHUS C UCTIONb30BaHHEM
HAYYHBIX METOJIMIECKUX OCHOB

3HaeT

COBPEMEHHYI0  KJIaCCH(HUKAIMIO  METOJOB  HAy4HOTO
WCCIIeIOBaHUS, CICIIU(UKY U TPAHULIBI UX IPUMEHUMOCTH;

— crenuuKy HUCCICAOBaHUIN, XapaKTEPHBIX I Pa3IHUHBIX




(byHAaMEHTaIbHBIX HCCIIEIOBAHHMN.

SKOJIOTMYECKUX JIMCUUIUIMH, OCHOBHBIC KIIACCHl MOJCIeH,
SIBJISIIOTITUXCSI OTOOpaKECHHEM pEeaTbHBIX CHCTEM — OOBEKTOB
9KOJIOTHYECKUX MCCIICIOBAHMUH;

- OCHOBHBIC METO/TBI CTaTHCTUYECKOTO
KOPPETSALUOHHBINA, PETPECCUOHHBINA U TUCTIEPCUOHHBIN
YwMmeer

— HCIOJIb30BaTh METOBI CTATHCTUYECKOTO aHAIM3a JIJISl OLICHKH

aHajii3a:

JIOCTOBEPHOCTH  JITaHHBIX, CpPAaBHEHHUS OMIHUPUYECKUX U
TEOPETUYECKUX COBOKYITHOCTEH, HAaXOXKICHHUA B3aUMOCBSI3U
MEXIy [E€PEeMEHHbIMM, XapaKTepU3YIOUIMMU  COCTOSIHHE
CUCTEMBI
Brageer
— CIIOCOOHOCTBIO CaMOCTOSATENBHO aHATU3UPOBATH HMEIOLLYIOCS
nHPOPMALIMIO, BBIBIATH  (QyHIAMEHTAIbHBIE  TPOOJIEMBI,
CTaBUTH 3a/1a4y

[IK-2.3 IIpuMeHsieT METOIUYECKHE 3HaeT

OCHOBBI IPOEKTUPOBAHUS,
BBITIOJTHEHHS JTA0OPATOPHBIX
OHMOJIOTUYECKUX, IKOJIOTUICCKUX
UCCIIEA0BAHUMA, UCIIOJIb3YET
COBpPEMEHHYIO anmnapaTypy u
BbIYUCINTECIIbHBIC KOMIIJICKCHI B
MOJIEKYJIIPHOM U KJIIETOUHON
OHOJIOTHHL.

— OCHOBHBIE COBPEMEHHBIE IOJIEBbIE M JIAOOPATOPHBIE METOJIbI
HCCIIeIOBaHNsI OMOJIOTHH U SKOJIOTHH

YMmeer

— paboTaTh Ha COBPEMEHHOW aHAIMTHYECKOW ammapaType
COBpeMEHHOH Onojornyeckoit maboparopuu

Buageer

— COBPEMEHHBIMH METOJAMHU HCCIICAOBAaHMH B 3KOJOTMU H
OuoJIOruH

[1K-3.1 Usyuaet cTpyKTypy U
(GyHKUIUN OHOTIOIMMEPOB, UX
KOMITOHEHTBI B KOMIUIEKCEI,
MEXaHU3MbI XpaHEeHHS, TIepeiaun 1
peanu3anuy reHeTUYeCKOU
UH(OpMALIH Ha MOJICKYJIIPHOM
YpOBHE.

3Haer

— CTPYKTYpy YW (QyHKIMH OWOMOTUMEPOB, WX KOMIIOHEHTHI H
KOMIUIEKCBI, MEXaHU3MBl XpaHEHUs, NMEpeladd W peaau3aliuu
reHeTHUeCKol NH(OpMaIMK Ha MOJIEKYJIIPHOM YPOBHE

Ymeer

— OmpenessiTh CTPYKTypy M (yHKOMM OHONOJIMMEPOB, HX
KOMITOHEHTBI 1 KOMITJIEKCBI, MEXaHU3MbI XpaHEHHUs, ITepeJadun 1
peanu3alMyd TeHETUYeCKOW HWH(GOpMAIMKd Ha MOJIEKYISPHOM
YPOBHE

Bnaneer

— METOAMKOH ompeleneHus CTPYKTYpel W (QyHKIMA
OMOMONMMEPOB, UX KOMIIOHEHTOB M KOMIUIEKCOB, MEXaHU3MOB
XpaHeHus, epead 1 pealin3aliy reHeTHIecKoi nHpopManuu
Ha MOJIEKYJIIPHOM YPOBHE

I1K-3.2 [leTanbHO XapakTepusyeT
OCHOBHBIC ITPOIIECCHI, MPOTEKAIOIIUE B
>KUBOM KJIETKE: MPOLIECCHI
PEIUIMKANIAN, TPAHCKPHUIIIUH,
TPaAHCIAIMK, PEKOMOUHAIINHY,
penaparuu, nponeccunra PHK u
0enkoB, 6eTKOBOrO (hOIIMHTA U

3Haer

— TPOIECChl  perUIMKallii, TPAaHCKPUIINH, TPaHCIALNH,
pexomOuHanuu, penapauuu, mnporeccuara PHK u  Oenxos,
0enKoBOro (HONAMHIA U TOKUHTa

Ymeer

— JIETAJIbHO OIMCAaTh M OXapaKTepU30BaThb OCHOBHBIE MTPOLIECCHI,
MIPOTEKAIOIIUE B dKUBOU KIIETKE

JIOKHHTa. Brageer
— MeToJaMH  HJIEHTH(QUKAIMH  OCHOBHBIX  IPOIIECCOB,
MPOTEKAIONIHX B KJIETKE
[1K-3.3 Hccnenyer ocCHOBHBIE 3Haer
CIOCOOBI MEXMOJIEKYJISIPHBIX — OCHOBHBIE TEPMHHBI M TIOHSTHS MOJIEKYJSIPHOW OWOJIOTHH;
B3aUMOJICHCTBHUI U B3aHMHYIO OOBEKTHl HM3YYEHHs, METOJBI WCCICJOBAHMS, COBPEMEHHbIC

PerymsLuIo IPOLECCOB
(GYHKIIMOHUPOBAHUS )KUBOU KIIETKU B
COCTaBE€ MHOT'OKJIETOYHOI'O
OpraHu3Ma.

KOHIIETILINU, JOCTUXKEHUS U OTPAaHUYCHHUSI €CTECTBEHHBIX HayK
YmMmeer

— WCIIOJIB30BaTh MOJIEKYJLIPHO-OMOIOTHYECKAE 3HAHUSA IS
0oiee TayOOKOrO TOHMMAaHHUS COBPEMEHHBIX  IPOOJIeM
OMOJIOTHH; CBSA3BIBAThH JTOCTHKCHUS B MOJICKYJISIPHOW OHOJIOTHH
C yCreXaM# COBPEMCHHOH T€HETHKH, MMMYHOJIOTHH, TCHOMHKH,




MMPOTEOMHUKY U METUIIUHBI
Bunageer

— HaBBIKAMHU OJKCIDTyaTallid COBPEMEHHOW amnmapaTypsl |
000pyIOBaHUS JIs MPOBEACHUS HAYYHO-UCCIEAOBATEIBCKUX U
mabopaTOpHBIX padoT; TO TPAKTHYECKOMY TNPUMEHEHHIO
paccMaTpuBaeMBIX B Kypce BOIPOCOB B OEIKOBOW M KIETOYHOM
WHXCHEPUH, C  HCIOJh30BAaHUEM B  OMOMEIUIIUHCKUX
WCCJICIOBAHUSX M B OMOTEXHOJIOTMYECKUX MPOU3BOJICTBAX

[MK-3.4 AHanusupyer CTpyKTypy U
(GYHKLUHY T€HOB Y TEHOMOB, ITPOBOJUT
CTPYKTYpHO-(YHKIIUOHAIBEHBINA
aHaJN3 OTACNBHBIX OCIIKOB U
IPOTEOMA B IIEJIOM.

3Haer
— CTPYKTYpPY H QYHKIIMU TEHOB ¥ TCHOMOB

YmMmeet

— aHAJIM3UPOBATh CTPYKTYPY U (PYHKIIUU '€HOB U TCHOMOB
Bmaneer

- HaBBIKAMH CTPYKTYPHO-(YHKIIHOHAIEHOTO aHanm3a

OTACIBbHBIX OEIKOB U IIpoTCOMA B LICJIOM

I1IK-4.1 TIpoBoaut 060CHOBaHME
HAay4YHBIX UCCIEAOBAHUM B
MOJIEKYJISIPHOM U KJIETOYHOU
OHMOJIOTHH B LENSAX PA3BUTHUS
Hay4HOI'O MOTEHIMAJIa POCCUUCKOTO
JlanmpHero BocToka u ocBoeHHS
pecypcoB MupoBoro okeaHa.

3Haer

— TEKYUIyl0 CHUTyallMI0 pa3BUTHA HAayyHOro MOTEHIMANa
poccuiickoro JlanbHero BocToka M OCBOCHMS PECYPCOB
MupoBoro okeana

YmMmeer

— O0XapaKkTepu30BaTh JOCTIDKEHHS COBPEMEHHOM HayKH B
00JTaCTH MOJICKYJISIPHOW M KIETOYHOW OHOJOTHHM B LENAX
pa3BUTUSL Hay4YHOro TOTEHLHMana poccuiickoro JlanpHero
Boctoka u ocBoenus pecypcoB MupoBoro okeana

Buiageer

— CcnocoOHOCThIO O0OCHOBaHMSI HAayYHBIX HCCIEIOBaHWUU B
MOJIEKYJISIPHOW W KIJIETOYHOH OMOJIOTHHI

[1K-4.2 BEIMONHSET NPUKIAIHBIE H
MOMCKOBBIC HAYUHBIC UCCIICIOBAHUS U
pa3paboTKH B MOJIEKYJIAPHOU U
KJIETOYHON OMOIJIOTHH, HAITPAaBIEHHBIX
Ha pa3BUTHE HAYYHOI'O MOTCHIIMAJIA
poccuiickoro lansHero BocToka u
OCBOEHUS pecypcoB MUpoBoro
OKeaHa.

3Haer

— (yHmameHTabHBIE HAYYHBIE UCCIICIOBAHUSI U Pa3paOdOTKH B
obnactu MOJIEKYJIIPHOU u KIJIETOYHOMN ouosnoruy,
HalpaBJIEHHbIE  HA  pa3sBUTHE  HAY4YHOTO  IOTEHLHaNa
poccuiickoro JlaneHero BocCTOka M OCBOEHMSI PpPECYpCOB
MupoBoro okeana

YmMmeer

- BBINIONHATh NPHUKIAJHBIE U  TOUCKOBBIE HAy4YHBIE
WCCIIEIOBAaHUA U Pa3pabOTKH B MOJEKYJISPHONH M KJIETOYHOM
Oouonoruu

Bnaneer

—  HaBBIKAMHU WCIIOJB30BaHMS MPUKIAAHBIX M TIOMCKOBBIX
HAYYHBIX HCCIICIOBAaHUHA W pa3pabOTKU B MOJIEKYJSPHOU M
KJIETOYHOW OMOJIOTWH, HAalpaBJICHHBIX Ha pa3BUTHE HAYYHOTO
noTeHuuana poccuiickoro J[laneHero BocTtoka u ocBoeHHA
pecypcoB MUpOBOro okeaHa

[IK-4.3 Unatepnperupyer
MOJTyYEHHBIE PE3yNIbTaThl HAYYHBIX
UCCJIEIOBAHNI B MOJIEKYJISIPHOH H
KJIETOYHON OHMOJIOTHH, HAIIPABJIEHHBIX
Ha pa3BUTHE HAYYHOT'O MOTEHIIHAIa
poccuiickoro JlansHero Bocroka u
OCBOEHHUS pecypcoB MUpoBOro
OKeaHa.

3Haer

— Hay4HbIE HCCIEAOBAaHUS B MOJEKYJISIPHOH M KJIETOYHOM
OMoJIOruH, HANPaBJICHHBIE HA PAa3BUTHE HAYYHOTO MOTEHIHAa
poccuiickoro JlanbHero BocToka U OCBOEGHMSI PpPECypcOB
MupoBoro okeaH

YmMmeer

—  HUHTEPIPETHUPOBATH IIOJIYYEHHBIE pE3YJIbTAThl HAYYHBIX
WCCTIECAOBAHUA B MOJEKYJSIPHOH H KJIETOYHOH OHOJIOTHH,
HalpaBJIEHHBIX  HA  pPa3BUTUE  HAYYHOTO  IOTEHLHMANa
poccuiickoro JlanbHero BocToka U OCBOEGHMSI PpPECypcOB
MupoBoro okeaHa

Brnageer

— HaBBIKAMHM AaHaJlW3a IOJIYYEHHBIX pPE3YyJIbTaTOB Hay4YHBIX
WCCICAOBAHMA B MOJICKYJSIPHOH W KJIETOYHOH OHOJIOTHH,




HampaBJCHHBIX  HA  Pa3BUTUE  HAYYHOrO0  MOTEHIIMAla
poccuiickoro JlanbHero BocToka U OCBOEGHHSI pPECypcOB
MupoBoro okeaHa

[1K-5.1 N3yuaeT B3aMMOOTHOILICHHS
KJIETOK, TKaHeH U (yHKIHMOHATBHBIX
CHCTEM OpPraHU3MOB.

3Haet

— MOJIEKYJIIpHbIE, UMMYHOJOTHYECKHEC U (DU3HOJIOTUICCKUC
ACTEeKThl U3YYCHHUS KIIETOK MHOTOKIIETOYHBIX, MAJOKIETOUYHBIX
1 OJTHOKJIETOYHBIX OPraHHU3MOB

Ywmeer

— TIPOBOJWTH UCCIIEOBAHUE alalITAIINA TKAHEBBIX AIIEMEHTOB K
TEHCTBUIO Pa3TUIHBIX OMOJIOTHYECKHUX, (hU3UIeCKuX,
XUMHUYECKUX U APYTUX (HaKTOPOB

Bnaneer

— HaBBIKaMH CHCTEMHOTO aHAIW3a B3aMMOOTHOLICHHS KIIETOK,
TKaHe W  (QYHKIMOHAIBHBIX CHCTEM  OPraHU3MOB  —
HPEACTABUTENIEH BCEX LIAPCTB

I1K-5.2 Uccnenyer
B3aMMOOTHOIIEHUS KJIETOK, TKAHEH U
(YHKIMOHAIBHBIX CUCTEM
OpraHU3MOB.

3Haer

— MOJICKYJIIpHbIC, UMMYHOJIOTHYECKHE U (DU3HUOJIOTHUYCCKHE
ACIICKTHBI I/I3y‘ICHI/Iﬂ KJIC€TOK MHOT'OKJICTOYHBIX, MaJIOKJICTOYHBIX
" OAHOKJICTOYHBIX OpFaHI/BMOB

VYmMmeer

— TIPOBOJUTH MCCIIEJOBAHKE AN TAIIMU TKAHEBBIX 3JIEMEHTOB K
IEUCTBUIO Pa3TUYIHBIX OMOJIOTUYECKUX, (u3nYeCcKuX,
XUMHYECKUX U IPYTUX (akTopoB

Bmaneer

— HAaBBIKAMU CHCTEMHOI'0 aHaJlIM3a B3aUMOOTHOILECHHS KIETOK,
TKaHe W  (QYHKIMOHAIBHBIX CHCTEM  OpraHU3MOB  —
MIpeICTaBUTENIEN BCEX LIAPCTB

I1K-5.3 [IpoBoaHT CUCTEMHBII aHAIIN3
B3aMMOOTHOIIICHUH KJIETOK, TKaHEH 1
(YHKIIMOHAIBHBIX CUCTEM
OpPTaHU3MOB.

3HaeT

- METOIUKY MIPOBEICHUS CHCTEMHOT'0O aHaJIM3a
B3aMMOOTHOIIIEHHUS KJICTOK, TKaHEH ¥ (YHKIIMOHAIbHBIX CUCTEM
OpTraHU3MOB

YMmeer

— TMPOBOJUTH CHUCTEMHBIM aHAIN3 B3aWMOOTHOIIICHUS KIIETOK,
TKaHel U (PyHKIIMOHATBHBIX CHCTEM OPTraHU3MOB

Bnangeer

- METOAWKOM  TPOBENCHHUS  CHUCTEMHOTO0  aHaIHM3a
B3aMMOOTHOIIIEHHUS KJICTOK, TKaHEH U (YHKIIMOHAIbHBIX CUCTEM
OpraHU3MOB

1. Tpynoé€MKOCTb TUCUUILIMHBI U BUJIOB YUE€OHBIX 3aHATHI MO JUCIUIUINHE

OOmmas TpyI0eMKOCTh AUCIMILIMHBI cocTaBisieT 4 3auéTHbie equHuipl (144

akajemMudeckux yaca), (1 3aueTHas eaMHUIIA COOTBETCTBYET 36 aKaJeMHUUYECKUM

yacam).

Bunamu yueOHBIX 3aHSATHH M paboOThl OOydarollerocs Mo JUCIHUILINHE

SABJIAKOTCA:
O6o3Havyenne Buser yueOHBIX 3aHATHN U pabOTHl 00y4aroMIerocs
Jlex Jlexmmn
Jlex anextp.
Ilp IIpakTrHueckue 3aHATUs
IIp anexTp.
CP: CamocrosTenpHast pabota 00yyalomerocs B epuo]] TEOPETUIeCKOro o0yyeHus
B TOM YHCIIE CamocrosTensHas pabota 00ydaromerocsi 1 KOHTaKTHas paboTa o0ydaromerocs




| KOHTPOJIb | C MPCIoAaBaTCJICM B IICPUOJ HpOMe)I(YTOqHOﬁ aTTCCTallu1

CtpykTypa JUCUUIIINHBL:

dopma 00ydeHHs1 — OUHasl.

KonudecTBo yacoB mo BUIaM y4eOHBIX
3aHsATHI ¥ paboThl 00yJarouerocs
Ce DopMbI
Haumenosanue pasnena Kon .
Ne IS Mec ooy | TPOMEIKYTOUHOM
A p |Jlex | Jla6 |IIp | OK | CP Bp aTTecTaluu
1. | Temal 1 2 - 2 - 10 |5
2. | Tema 2 1 2 - 2 - 10 |5
3. | Tema3 1 3 - 3 - 10 |5
Bomnpocst K
4. | Tema 4 1 3 - 3 - 12 |5 JK3aMeHy
5 | Tema5 1 3 - 3 - 10 |5
6. | Tema 6 1 3 - 3 - 10 |6
7. | Tema 7 1 2 - 2 - 10 |5
HUroro: 1 18 - 18 | - 72 |36 DK3aMeH

1. CTPYKTYPA Y COAEP)KAHUE TEOPETUUYECKOM YACTH
KYPCA
Jlekninonuble 3aHsaTHS 18 yacos.
Tema 1. CTpyKkTypHasi Hepapxusi 4 MOJICKYJ/JISIPHASI OPraHU3 AU
kiIeTkd. KieTku npokapuot u 3ykapuor (2 gac.).
— benku.

— HYK.HGI/IHOBI)IC KHCJIOTHI.



— JIunupgel.

— Tlonucaxapupl.

Tema 2. CTpyKTYypa 1 MOJIeKYJISIPHAs IUHAMMKA KJIETOYHbIX MeMOpaH
(2 gac.).

— Opranuzanus MeMOpaH.

TpancniopTHble QpyHKINU.
— HeogHopoaHOCTE M aCHMMETPUYHOCTD.

benku memOpaH.

— ['MuKkoKOHBIOTATHI B COCTaBE MEMOpaH.

— ' IMK03aMHMHOTIIMKAHBI.

— I'mukomunupasl.

— MeXKIIETOYHbIE KOHTAKThI.

Tema 3. CTpykTypa XpoMaTHHA, MOJIEKYJ/JISIPHbIE MEXaAHU3MbI
pemyiMmkanuu, penapauuu u pekomonnanuu JIHK (3 gac.).

— CTpyKTypa XpOMOCOM.

— JIHK-cBs3biBatonue 6enku. XpoMOCOMHBIE TEPPUTOPHUHU.

— QOYHKIMOHHPOBAHUE XPOMATHHA.

— Pennukanus JJTHK.

— JAHK-nonumepassl.

— Ilpaiimepsl.

— IlonumepasHas nenHas peakuus.

— IIpocTpaHCTBEHHO-BpEMEHHAsI OPraHU3aLINS] PETLIMKALIAH.

— Perumkanus mutoxonapuanbsubix JJHK.

— Oco0ennoctu perukanuu reasomepaon JTHK.

— IloBpexnenne u mexanusmsl penapaunu JJHK.

— PexomOmnanms JIHK.

— MoOusbHBIE T€HETUYECKUE FTIEMEHTHI.

Tema 4. Tpanckpunuus. Peryasinus sxcnpeccuu reHos (3 gac.).

— IenTpasibHas gorMa MOJEKYISIPHON OMOJIOTHH.

— CrpykTypHas opranu3anus reHa.

— PHK-nonumepassl. TpaHCKpUNIIMOHHBIE (DAaKTOPHI.

— Ilocrrpanckpunimonnsie n3menenus MPHK.

— DddexT nosioKeHus TeHOB.

OCHOBHBIEC YPOBHH PETYJISILIMU AKTUBHOCTH I'€HOB.

— Perynsiuusi reHHOM aKTUBHOCTH aKTUBATOPAMU TPAHCKPUIILIUU.
Tema 5. I'eneTnueckunii koa. Mexanusm Tpanciasiaum (3 gac.).
— CBoiICTBa F€HETUYECKOTO KOJIa.



— Crpykrypa u cBolictBa TpancnoptHbix PHK.

Amunoanni-tPHK-cunTeTa3mI.

— PubocoMbl NpOKapuoOT U 3yKapuoT.

— Craauu TpaHCISIUN.

— IlocTTpancasuroHHbIE MOAU(UKAIIMY OEIKOB.

Tema 6. lluTockesier (3 yac.).

— OcHOBHBIE QUOPUILTSIPHBIE CTPYKTYPBI ITUTOCKETETA.

— MonekynspHsle MOTOPBI.

— AT®a3Hast aKTUBHOCTh MHUO3MHA.

— Perynsus paboThl MOMEPEYHOIIOIOCATHIX MBIIIILL.

— Perynsauus pa®oTsl IMIaAKUX MBIIIILI.

— 3anupaTenbHblii TOHYC.

Tema 7. MexXKJIeTOUYHbIE KOMMYHUKALUHA, CATHAJIbHbIE ITYTH,
ylIpaBJIeHHe penpoayKuue u 1uppepeHunpoBKOi KiIeTok (2 yac.).

— IloHsATHE MEXKIETOYHOW KOMMYHHUKAIUH.

— KoMmMyHuKaTuBHBIE ITPOLIECCHl OAKTEPUM U APOXIKEH.

— Tunsl u nprpoAa CUrHAIOB, BOCIIPUHUMAEMBIX KIETKOM.

— Penentopsl.

— IIpuHIMIBI BHYTPUKIETOYHBIX MEXaHU3MOB IIEpEauy CUTHaJA.

— Krnaccudukanusi CUTHAJIbHBIX ITyTEH.

— IloBenenueckue peakuun KiaeToK. CHUTHAJIbHBIE MOJEKYJbl  Kak
MOP(OTEHBI.

IV. CTPYKTYPA U COJIEPKAHUE NIPAKTUYECKON YACTHU
KYPCA U CAMOCTOSITEJIbHON PABOTBI
[IpakTueckue 3aHaTus 18 yacos.

Tema 1. CTpyKTypa 1 MOJIeKYJISIPHAs IUHAMHMKA KJIeTOYHbIX MeMOpaH.
(2 yaca)

— Opranuzarnus OMOJOTUYECKUX MEMOpaH.

— Tpaucnoptable pyHKIIMH MEMOpaH.

— TI'opu3oHTalIbHAst HEOAHOPOJHOCTh M BEPTHUKAJIbHAsl ACUMMETPUYHOCTH
MeMOpaH.

— benku, Bxoasmue B cocTaB Omosiorndeckux MemoOpad. Knaccudukarius
MeMOpaHHBIX OE€JIKOB MO TMOJOKEHUIO OTHOCUTEIBHO JHUIUAHOIO OHCIIOS.
Crnioco0nI 3akperuieHus1 OEIKOB B MEMOpaHe.

— VYrneBoa-cogepxamye OUOMOIUMEPHl (TIMKOKOHBIOTAThI) B COCTaBe
MeMOpaH: TJIMKONPOTEUHBI U MPOTEOTNIUKAHBI, TIUKOIUIU/bI. OCHOBHBIE KIJIACCHI



IJIMKO3aMUHOIVIMKAHOB B COCTaBe OpraHusMa. QOyHKIHMM YTIEBOACOAEPKAIIUX
HOJMIENTUIOB U 0€lKOB B opranusme. CTpykTypa ¥ pyHKIMH TJIMKOJIUIIHIOB.

— Tumbl  MEXKJIETOUYHBIX KOHTAKTOB  (M30JUpYIOIIME —  IUIOTHBIE
COCTMHEHMSI; 3aKOPHUBAIOIINE — aAT€3MOHHBIE KOHTAKTHI, IECMOCOMBI, (POKaTbHbBIE
KOHTAaKTbI U TIOJIyIECMOCOMBI; KOMMYHUKAIMOHHBIE — IEJIEBbIE KOHTAKTHI).

Tema 2. CTpykTypa XpomaTuHa. (2 yaca)

— CrpykTypa W KjaccupuKauus  XpoMOCOM.  OJyXpOMaTuH U
rerepoxpomaTu. Kogupyromas u Hekogupyromas JHK.

— Maxopueie JIHK-cBs3piBatomme Oenku U UX poJib B OpraHu3aluu
TPEXMEPHON CTPYKTYphl XpoMarTuHa. ['mctoHoBbeie Oenku. HermcroHoBbie Oenku
XpOMaTHHA. XPOMOCOMHBIE TEPPUTOPUU U SIEPHBIA MATPUKC.

— QOYHKUMOHAJIBHBIE AaCIEKTBl CTPYKTYPHOW OpPraHM3alli¥ XpOMAaTHHA.
Moau¢ukanuy riCTOHOB U UX POJib B QYHKIIMOHAJIBbHOW aKTUBHOCTH XpOMaTHHA.

Tema 3. MoJiekyJsipabie Mexanu3mbl perviukanuu JHK. (2 yaca)

— OOmue npunnunsl permmkanuu JHK. Ctpykrypa BUIKM peruiMkKanuu,
OCHOBHBIC YYACTHUKH IIPOLECCA PEIIIMKALINY.

— JAHK-nonuMmepaspl MpOKapuoT U 3YKapUOT: OpraHU3alusl 1 0OCOOEHHOCTH
dbyakuuonupoBanusi. 5°—3’- u 3’—5’- sk30HyKIea3Has akTtuBHOCTh JIHK-
nonumepas. Nick-tpancnsauus, crpyktypa PollE. coli, momens ¢parmenta
KieHoBa M mpUHIMI aBTOKOPPEKIMH OMMOOK permukanuu. [IporeccuBHOCTh
JHK-nonumepasz. Ponp 6enka PCNA u B-cyoseaunuisl JJHK-nonumepassr 111
(Pollll) B oOecrieyeHUM TPOLIECCUBHOCTH (PEPMEHTATUBHOTO  KOMILIEKCA
perMKanuu.

— Ilpaiimepbl, mpaiiMa3Hasi  aKTUBHOCTh  ()EPMEHTOB  pEIUTUKAIIHH,
0COOEHHOCTH MHUILIMALIMH PEIUTUKALIUH.

— Ilpunuun nonumepasHoit uennoi peakuuu (IILP) m ee 3Hauenue s
MosiekysipHoit Ouonoruu. Tepmoctabminbpabie JIHK-mommmepasbl. Ctagun mukiia
[THP, coOertus [P, mpoucxonsmye Ha pa3iUYHBIX IUKIAX. Pa3HOBHUIHOCTH
TTLIP.

— IlpocTpaHCTBEHHO-BpEMEHHAsi OpraHu3anus COOBITUH  pEeITUKALMH.
Jlmgupyromass W orcraromas uenu, (parmentel Okazaku. Hampapnenus
peIIMKAalMi W pean3alysl 3aTPyJHEHHM pPEIUIMKALMM B IPOCTPAHCTBEHHOMU
OpraHU3alMN PEIUIMKALMOHHON «MAaIIUHBI.

— Ocob6ennoctn perummkanuu MutoxoHapuanbHbix JIHK. Caitter Hauvanma
pETUIMKALIMY JIMAUPYIOLIEN U OTCTAKOLIEHN Lenen, D-neTnu.

— OcoOennoctu  perummkauun — TenomepHot  JIHK.  Crpyktypa w
dbyHKIIMOHUpOBaHUe TeioMepa3, TenomepasHas PHK, mnpunmun o6patHoit
TpaHCKpUMIMu B pabore Temomepasbl. Jlumur JI. Xeidnuka u aKTUBHOCTH



TenoMepasbl. JIMCKyCCHOHHBIE BOIPOCHI O POJU TeloMepa3 B 0OeCHedYeHUu
«OeccMepTHst KIIETOKY.

Tema 4. MoJieky/isipHbIe MEXaHM3MBbI peNapanui U PeKOMOUHALMHA
JTHK. (2 gyaca)

— IloBpexnenne JIHK wu wmexanmsmel penapanmn JIHK. Mexannsm
YAAJIEHHUS OCHOBAaHHUS WM MEXAHHW3M YNAICHUS HYKIECOTHAA — OCHOBHBIC NYTH
penapanuu. ['muxo3umnasel 151 AP-3HJIOHYKJI€a3bI. JIHK-nonumepassl,
obOecrnieunBaromue penapauuto JHK. AnbTepHaTHBHBIE MEXaHU3MBI MPSIMOTO
XUMHYECKoro npeodpaszoanus nospexaennon JJHK.

— O6mas pexomOunamus JIHK — pexomOunanmst romosnoruunoi JIHK
(general recombination, homologous recombination). Posib o0riieit pekoMOUHAIMH
B penapaunu JJHK. Meiiotnueckas pekoMOnHanus.

— MoOuabHBIE TEHETUYECKHE  DJIEMEHTBHI, TPAHCIO3UIIMS UM  CaMT-
cnenuduueckass  pekomOunanus. JIHK-tpancmnoszonsl.  PerpoTpaHcmno3oHsI:
PETPOBUPYCHOTO 151 HEPETPOBUPYCHOTO THUIIA. OYHKIIMOHUPOBAHUE
PETPOTPAHCIO30HOB  MJICKONMUTAIOIINX HA MNpuMepe peTrporpancrnozonal.l.
KoncepBaTuBHas caiT-crienuduyeckas pekoMOUHaIus u oakrepuodar A.

Tema 5. Tpanckpunuus. Peryasiuusi 3kcnpeccuu reHos. (2 yaca)

— llenTpanpHas gorma mMoJieKysipHOU Ouosiorun. [loHsTHE TpaHCKPUIIIIUH.
I'en, CTPYKTYypHast Opra”u3anus reHa, TPaHCKPUOUPYEMBIE u
HETPAHCKPUOUpPYEMbI€ PETHUOHBI, TPEPBIBUCTAs CTPYKTypa TeHa (PK30HBI,
UHTPOHBI). PoJIb NPOMOTOPOB M KOHCEHCYCHBIX IOCJEIOBAaTEIbHOCTEN B
MEXAHU3ME MHUIMALIMU TPAHCKPHIILUH.

— PHK-nonumepaspl  mpOKapuOT W DYKApUOT:  CTPYKTYpHBIE U
GbyHKIHOHATBHBIE OCOOEHHOCTH. YdYacThe TpaHCKpUNIMOHHBIX (aktopoB (TF) B
MEXaHU3M€ WHUIUANUU TpaHckpumniwmu, posib TFIID u 6 — cyowenununsr PHK-
MOJIUMEPa3bl MPOKAPUOT B (POPMUPOBAHMU MHULIUATOPHOIO KOMIUIEKCA. Y4acThe
(dakTOpoB  AJOHranMM B~ OOECHEYCHUH  TPAHCKPUIILIUM. TepMuHaIms
TPAHCKPHUIIIUH.

— Ilocrrpanckpunuuonnsie u3MeHeHuss MPHK sykapuor: kanupoBanue,
CIUIANCUHT, IOJIMAICHIINPOBAHUE. AJTbTEPHATUBHBIN CIIANCHUHT.

— Dddexr  momokeHus ~ reHoB.  MHakTuBamus X XPOMOCOMBI
MJIEKOTIUTAIOINX.

— OCHOBHBIE YpPOBHHU PETYJISIIIUM AKTUBHOCTH TE€HOB. AICTUIMPOBAHUE
TUCTOHOB.

— OCHOBHBIEC YPOBHU PETYJISILIMM aKTUBHOCTU TeHOB. MetunupoBanue JJHK,
Pa3HOBUIHOCTH.



— OcHoBHbIE YpOBHU perysnumn AKTUBHOCTHU TEHOB.
[ToCTTpaHCKPUIIIMOHHBIN YPOBEHb PETYIISIIIUU.

— Perynsnusi reHHON aKTUBHOCTH aKTUBATOPaMHU TPAHCKPUIIUU.

Tema 6. I'eneTnueckuii koa. Mexanusm TpaHcasuuu (2 yaca)

— OtkpeiTHE, pacimm@poBKa U CBOMCTBA TEHETUYECKOTO KO,

— ApjanrtopHasi TMUIOTE3a peaM3aldd IeHeThdeckoro kopa. CTpykTypa u
CBOICTBA TPaHCHOPTHBIX PHK (TPHK): AKLENTOPHAS HOXKa,
TUTHAPOYPUIANHOBAS, TICEBIOYPUINHOBAS U AaHTUKOJAOHOBAS TIETIIN, BapruabeIbHas
pydKa, MHO3UH U €Tr0 poJib B pacloO3HABAaHUU KOJOHOB, MEPBUYHAS, BTOPUYHAS U
TpetnyHas ctpykrypsl TPHK.

— AmunHoanmnupoBanneTPHK, amuHoanmia-TPHK-cuaTEeTa38MI,
CEJIEKTUBHOCTh U TOYHOCTh TPAHCIISIINU.

— Opranuzanuss u cobopka puOOCoOM NTPOKapuOT U dykapuor. CHHTE3 U
nporeccudr pudbocoManbubix PHK (pPHK). benku pubocom. CailTbl akTUBHOTO
nienrpa pudocom: MPHK-cBsi3pIBaromuii cait, A-, P-, E-caiiThl.

— Craguu TpaHCISUMU: WHULMALUA, 3JIOHTalus, TepMUHaUus. MexaHu3m
dbopMUpOBaHUSI MHUIIMATOPHOTO KOMILIEKCA, (DAKTOPhl MHUIIMALIUM TPAHCIALNU
npokapuoT (IF). ®daktopsl mHunManuu sykapuoT. Daktopwl smonranuu (EF),
daxtopsl TepmuHanuu (RF). Yuactue I'T® B Tpancasuuu.

— IlocTTpaHCcasMOHHbIE MoaU(DUKAITUN OEJIKOB, yIpaBJieHue
(GyHKIMOHATBLHOM aKTUBHOCTBIO OCJIKOB C TMOMOIIBIO TOCTTPAHCISIIMOHHOTO
MPOIIECCUHTA.

Tema 7. lluToCKeI€T: APXUTEKTYPA, TPAHCIOPT U MOJIEKYJISIPHASA
auHaMuKka (2 yaca)

— OcHoBHbIe (GUOPUIUISIPHBIE CTPYKTYPHI IIUTOCKENIETA, UX MOJIEKYJISIPHBIN
COCTaB M TKaHECTEIU(UIHOCTD.

— Knaccudukamnusi, CTpykTypa H CBOWCTBA MOJEKYJSIPHBIX MOTOPOB.
CBoiicTBa MMO3MHOB, JWHEMHA W KHUHE3WHA KaK OCHOBHBIX MOJICKYJISIPHBIX
MOTOPOB KJIETKH.

— MexaHOXMMUYECKOE CONpsKeHUE W akTuH-aktuBupyemas ATdaszHas
AKTUBHOCTbh MHO3HUHA.

— AKTUH-CBSI3aHHAsl PETYJISAIMs paOOThI MBIIIIl HA PUMEPE ITUKIIA PabOTHI
CKEJICTHBIX IONEPEYHONOJIOCAThIX MBI MieKkonuTaronmx. Pons Ca2+ wu
TPOTIOHMHOBOT'O KOMILJIEKCA B 3aITyCKE COKpaIEHUS.

— Muo3uH-CBsA3aHHas PETYJISIUs pa0OThl MBIIII HA IPUMEPE ITUKIIA PaOOThHI
MIaJKUX MBI Miekonutatoumx. Poas Ca2+, kanbMOJylMHA U €r0 KHWHA3bl B
MEXaHU3ME COKpaIleHHs. AKTHH-OMOCPEIOBAHHAS PETYJAnus PabOThl TIATKUX
MBI MJIEKONUTAOMMUX. DYHKIMOHUPOBAHUE CIEHHAIN3UPOBAHHBIX TJIAJKHX



MBI  JKHBOTHBIX, OOJAJAIONIMX COCTOSHUEM  3alUpaTeIbHOTO  TOHYyCa
(catchstate).

Tema 8. Me:KKJIeTOYHbIE KOMMYHUKAIMU, CHTHAJIbHbIE Iy TH,
ynpasJieHue penpoaykuueil u nugdgepeHuupoBKoil KIETOK. (2 yaca)

— IlonsiTHe KOMMYHUKaluu MEXIy KieTkamMu. KomMMyHUKaTUBHbIC
npouecchl 0akTepuil U apoxokeil. Tumnsl U MpUposia CUTHANIOB, BOCIPUHUMAEMBIX
KIeTKOW. IIOHATHMA CcHUTrHAN-noAArole KIEeTKM MW KIeTKA-MulleHu. [loHsaTus
ouraiga v peuentopa. [IpWHIUIIBI BHYTPUKIETOYHBIX MEXaHHU3MOB MEpenadn
curHaiga (BTOPUYHBIE  MECCEHJDKEphl U MOJeKylbl-dddextopsr).  Tumbl
3G (HEKTOPHBIX MOJEKYJI U BO3MOKHBIE pe3yJIbTaThl CUTHAJIUHTA.

— OOmas knaccu(puKalMsl CUTHAIBHBIX NyTed B 3aBUCUMOCTH  OT
YAQICHHOCTH JIMTaHJa OT KJETKH, CEKPETHPYIOIIEH CHUTHAJIBHYIO MOJICKYIY.
Konrtakr-3aBucumblii  curHanuHr. lloBeneHueckue  peakuuum — KIETOK B
MUKPOOKPYKE€HHH  CHUTHAJIbHBIX  MOJIeKYJ. CHrHajJbHbIE MOJIEKYJBI  KaK
MOpP(OTEHBI.

Tema 9. Crioco0bI penpoayKuum KJIeTOK. Peakuusi KieTku Ha
noppe:xaenue (2 yaca)

— Ilonstue knerounoro mukiaa. Pa3pl U KiIOYeBbie TOYKU. CoObITHSA,
MPOUCXOIAIINE B KaXKbIi U3 IEPUOIOB

— Cnoco0Osb! neneHus kietok. Muros. Meiios.

— MopdodyHKiMoHaNbHAs ~ XapaKTEPUCTUKA  MPOILIECCOB  pocTa U
1 pepeHInpOBKH, NEpUOa aKTUBHOTO (DYHKIITMOHUPOBAHUSA, CTAPEHUS U THOeNn
KJIETOK.

Bonpocsl 1J11 CAMOKOHTPOJIs

1. IlpuBecTn cxemy CTPOEHUS M OXapPAKTEPU30BATH COCTAB MOJIEKYJIBI
HyKJeoTuga.  Yepe3  Kakue  CBSI3W  HYKJIECOTHABI  COCIUHSIOTCS B
MOJIMHYKJIECOTUAHYIO LEMNb?

2. JIaTh CpaBHUTENBHYIO XapakTepuUCTUKY cTpoeHuss moiekyn JHK n PHK.
Kakue cBs3u dopmupyior asoitHyro coupans JIHK? OObsicHUTH TpUHIUT
KOMILIEMEHTApPHOCTHU B IIOCTPOEHUU JIBOVMHOMN CIIUpaJu, Ha3BaTh
KOMIUIEMEHTAPHBIE NIapbl HYKJIEOTHIOB.

3. laTh onpeneneHue NoHITHS "TpaHCKpUIIUA', OOBICHUTD MOJEKYJISPHBIN
MEXaHU3M TPAHCKPUIILIMMU: YTO SBJISETCA MATPULIEH, KAKOM MCIOJIb3YETCS
dbepMeHT, 0TKy1a OepyTcs NpeIIIEeCTBEHHUKH JIs1 CUHTEe3a?

4. [atb omnpenenenue mnoHsaTus 'TpaHcnanusa'. IlpuBectn cxemy U
OO0BSICHUTH MEXaHU3M paboTsl prdocoM. Onpenenuts poisb kaxaon Gopmsl PHK B
cuHTe3€e Oenka.



5. JlaTp KpaTkuii OTBET Ha BOIPOC: YTO BBIPAKAET I'€HETHYECKUU KOA?
[ToueMy ko TpuruieTHbIN? Kakue MOJIEKYJIIbl BEICTYNAIOT B POJIM ACKOAUPYIOLIETO
MeXaHHu3Ma?

6. Jate kparkoe ompeneneHue U (GOpMyay IEHTPAJIbHOM  JOTMBbI
MonekyisipHoit 6uonoruu. Kakossl ¢pynkiun JIHK B kietke? Kakue cuHTEe3bl U
MOYeMY Ha3bIBAIOTCSI MATPUYHBIMU?

7. Ucxonsa w3 GopMyIbl IIEHTPATBHON JOTMBI MOJEKYJISIPHON OHOJIOTHH,
OOBSICHUTD, YTO SIBISETCS] MOJICKYJISIPHOW OCHOBOM reHOTHUIA U (PeHOTHUIIA.

8. JlaTh ompejaeiieHUe MOHATUA 'perukanus”, OObICHUTh MOJICKYJISIPHBIM
MEXaHU3M U HazHaueHue permkanuu JJHK.

9. O6memopdonoruyeckas  XapaKTepUCTUKa  SIIEPHOTO  ammapara
AYKAPUOTHBIX U MPOKAPUOTHBIX KIIETOK.

10. CynmHOCTh KOHLENIMN HENPEPHIBHOCTH XPOMOCOM B KU3HEHHOM IUKJIE
KJIETKH.

11. Xumuueckunii cocraB xpomaruna. Yro rakoe JJHII?

12. YpoBHU CTPYKTYpPHOUM OpraHU3allid XpoMaTHuHA. Jy- U FETEPOXPOMATHH.
Kakue ypoBHU opraHu3aiuy XpoMaTHuHA XapakTepHbI Uit HHTepda3zHoro siapa’?

13. Kakue nposiBnenus: tpanckpunuu MPHK M0xHO BUIETh B CBETOBOU U
AIEKTPOHHBIN MUKPOCKOM?

14. CtpoeHue XpoMOCOM THMA JTAMIOBBIX IIETOK U MOJUTEHHBIX XPOMOCOM,
COOTBETCTBHE UX JIeTallel XPOMaTHHOBBIM CTPYKTYypaM OOBIYHBIX SIZIEP.

15. Ctpoenune u pyHkuuu sapseiiika. OOBICHUTH CYIIHOCTh MPOIIECCUHTA
pPHK.

16. CtpoeHue HyKapHOTHUECKOW PHUOOCOMBI: CyOBETUHUIIBI, MMapaMETPhI
moutekys PHK, 6enku.

17. Uro takoe amrumdukanus sapeimkoBort JIHK? I'me m3pectHa m s
Yero OHa HyXHa?

18. SnepHbiii MaTpuKC U saepHas 00O0J0YKa: UX CTPOCHUE U 3HAYCHUE B
opraHu3anuu padboThl XpoMaTHHA.

19. Ctpoenue u PyHKITUU SACPHBIX TTOP.

20. KakoB myTh TmepeHoca CyOBETUHUI] PUOOCOM U3 SIPHIINIKA B
LUTOILIa3My?

V.  YYEBHO-METOAMYECKOE OBECIHEYUEHHE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCSI

PexoMeHganmm no caMoCTOATENBHOM paboTe 00yUJaromuXxCst
Ilens camocTOsITENbHONW pabOThl O0YYalOMErocss — OCMBICICHHO |
CaMOCTOSITENIFHO paboTaTh CHayaja ¢ y4eOHbIM MaTepHalioM, 3aTe€M C Hay4dHOM



uHbopMaIuen, 3a10KUTh OCHOBBI CAMOOPTaHMU3AIlMM U CAMOBOCIIMTAHHUS C TEM,
4yTOOBl NPHUBUTH YMEHUE B JAJbHEHIIEM HENPEPHIBHO IOBBIIIATH CBOKO
po(heCcCHOHATIBHYIO KBaTU(UKALIUIO.

IIpouecc opranu3anuy caMoCTOATEIbHONW PabOoThl 00YyYarOIIErocs BKIIOYAET
B €03l CJIEIYIOIINE ITAMbI:

® [IOArOTOBUTENIbHBIN (OIpeneseHre Iefiel, COCTABJIEHUE IPOrPaMMBlI,
MOJIFOTOBKA METOIUYECKOTO 00ECTIeYeHH s, TOATOTOBKAa 000PYI0BaHHUS );

® OCHOBHOI (peanu3amusi IpOrpaMMBbl, HCIIOJB30BAHHE MPUEMOB IOUCKA
uHpOpMallMy, YCBOEHHUS, NepepabOTKH, MPUMEHEHHUs, Mepelayd 3HaHuM,
(uKcHpoBaHUE Pe3yJIbTAaTOB, CAMOOPraHU3aLus Ipolecca padoThl);

® 3aKIIIOYMTENBbHBINA (OIIEHKAa 3HAYMMOCTH W AaHalu3 pe3ylbTaToB, UX
CUCTEMaTHU3alMsl, OLEHKAa 3()PEKTUBHOCTH NPOrpaMMbl U TPUEMOB padOTHI,
BBIBOJIbI O HAMPABJICHUIX ONMTUMU3AINH TPYIQ).

B nporiecce camoctosaTenbHOM paboThl 00yYaOMIUicss MPUOOPETAET HABBIKU
caMOOpraHu3alluy, CaMOKOHTpOJI, CaMOyNpaBleHUs, camopediekcun U
CTAHOBUTCSl AKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM Y4E€OHOW AEsITeNbHOCTH.
CamocTosiTenbHass paboTa CTYAEHTOB JOJDKHA OKa3blBaThb BaKHOE BIMSHUE Ha
dbopMupoBaHUE€ JIMYHOCTH  OYJIyIIEro  CHEUUANMCTa, OHAa  IUIAaHUPYETCs
00yJaroIuUMCsl CaMOCTOATENbHO. KaXIblil CTyIeHT CaMOCTOSITETFHO OMpeAesseT
peXUM CBOEH palbOTHI U Mepy TpyZda, 3aTpayMBaEMOT0 Ha OBJAJICHHWE y4eOHBIM
COZIEp)KaHUEM MO Kakao aucuuiinHe. OH BBIMOIHSAET BHEAYAUTOPHYIO paboTy
N0 JMYHOMY HWHIUBUAYaJIbHOMY IUIaHY, B 3aBUCHUMOCTH OT €ro MOJTOTOBKH,
BPEMEHHU U JAPYTUX YCIOBUH.

Meroanueckne peKOMEH/IAlUU 10 CaMOCTOSTEIHLHON paboTe CTYACHTOB

ITo Mepe ocBoeHUsT Marepuaja Mo TeMaTUKE AUCITUIUIMHBI MPEIYyCMOTPEHO
BBITIOJTHEHHUE CaMOCTOATENIbHOM paboThl OOydaronmxcsi mo coopy u o0paboTKu
JUTEpaTypHOTO MaTepuaja ajsi pacUIupeHus oOJacTH 3HAHWHA MO H3y4aeMou
JTUCITUTIIMHE, YTO TO3BOJISIET YIIIyOUTh W 3aKPENUTh KOHKPETHBIC MPAKTUUYECKUE
3HAHMS, TOJYYCHHBIE HA ayIUTOPHBIX 3aHATHSAX. [l M3ydeHus W TOJHOTO
OCBOCHHMsSI MPOTPAMMHOTO MaTrepuaia IO AUCIHIUIMHE HCIOJIb3yeTcsl ydeOHas,
CIIpaBOYHAs W JApyTras JUTepaTypa, PEKOMEHIyeMas HACTOAIIEH MporpaMMou, a
Takke MPOPUIbHBIC TTEPUOTUUCCKIEC H3TAHUS.

I[Ippy  caMOCTOSTENBPHOW  TOATOTOBKE K  3aHATHAM  OOyYaroIIHeCs
KOHCITCKTHPYIOT MaTepHall, CAMOCTOSTEIIPHO M3y4arOT BOIPOCHI O MPOUICHHBIM
TeMaM, HCTOJB3Ys MPU ITOM YUYEOHYIO JUTEPATypy W3 MpeIaraéMoro CIucKa,
MEPUOINYECKAE TICYaTHBIC W3JIaHWs, HAYYHYI0 M METOIUYECKYI0 HWH(OpMmaImio,
0a3bl TaHHBIX UHPOPMAITMOHHBIX CETEH.



CamocrosiTennbHasi paboTa CKIAIBIBACTCS W3 TAaKUX BHIOB pabOT Kak
U3ydeHUEe Marepuaia Mo ydeOHHWKaMm, CIpaBOYHMKAM, BHJeOMarepuaiam u
MpE3EHTAllMsAM, a TakKe IMPOYUM JIOCTOBEPHBIM HCTOYHUKAM UHGOpMAINY;
MOJATOTOBKA K 3eueTy. s 3akperieHus: MaTepualia JOCTaTO4YHO, MEePeTUCThIBas
KOHCIEKT WJIM YHWTas €ro, MBICIEHHO BOCCTaHOBUTh Matepuan. [lpu
HEOOXOMMOCTH OOpaTUThCI K PEKOMEHIyeMOH Yy4eOHOW U CHpaBOYHOM
JUTEepaType, 3amucaTh HEMOHSATHBIE MOMEHTHI B BOMpOCax JUisd YSICHEHHUS MX Ha
IPEICTOSIIIIEM 3aHATHH.

[ToaroToBKka K MPAKTUYECKUM 3aHATHUAM. OTOT BHJl CAaMOCTOSTEIHLHOU
paboOThI COCTOUT U3 HECKOJIBKHUX ATAIOB:

1) TIloBropeHue wu3ydeHHOro wmarepuana. J[[ins 3TOro HCHONB3YIOTCS
KOHCTIEKTHI JICKITUH, pEKOMEH/I0BaHHAs! OCHOBHAS M JIOTIOJHUTEIbHAS JINTEPATYPA;

2) VYrnyOnenwe 3HaHUM 1O MpeMIOKEHHbIM TemaM. Heobxoaumo
UMEIOIINNCS MaTephall B JIEKUMSIX, YYEOHbIX MocoOuax aud@epeHnnpoBaTh B
COOTBETCTBHH C MYHKTaMH IUTaHA MPAKTHUYECKOTO 3aHATHSA. OTAETbHO BBITUCATH
HESICHBIE BONPOCHI, TEpMUHBI. JlydIlie 3To fenath Ha HMOJSX KOHCIEKTa JEKIUN WU
yueOHOro nocoOusi. YTOUHEHHE HAJ0 OCYIIECTBUTH IpPH MOMOIIM CIPABOYHOU
JUTEpaTyphl (CIOBAPH, SHIUKIONEANYECKUE U3IaHus U T.11.);

3) CocraBiieHHEe Pa3BEPHYTOr0 IUIAHA BBICTYIUICHUS, WM MPOBEJICHUS
pacueToB, pelieHus 3aaa4, ynpakHeHuid u T.1. [Ipu moaroroBke K MpakTHYECKUM
3aHATUSAM OOYyYalOlIUecss KOHCIEKTUPYIOT MaTepuaj, TOTOBSAT OTBETHl IO
IPUBEICHHBIM BOMPOCaM MO TeMaM MPAKTHUYECKUX 3aHSITHH. [[omoIHMTENhHO K
IPAKTUUECKOMY MaTepHally CTYJIEHThl CaMOCTOSITEIbHO H3Y4arOT BOIPOCHI IO
npeiaraéMblM T€MaM, HCIOJIb3ys TpU J3TOM Y4EeOHYIO JHMTEepaTypy W3
OpeIaraéMoro CHUCKa, MEepPUOJUYECKHE IIeYaTHble U3JaHus, HAyyHYI U
METOANYECKYI0 HH(pOopMaInio, 6a3bl JaHHBIX HHGOpMaIMOHHbIX ceTel (MHTepHeT
u ap.).

TpeboBanust K  TpencTaBICHHMIO W O(QOPMIIEHHIO  PE3yJIbTAaTOB
CaMOCTOSATENbHON pabOThI

CrnenmanbHbIX  TpeOOBaHWM K  TPENOCTaBICHUI0O W O(POPMIICHUIO
PE3yNbTaTOB JIAHHON CaMOCTOATEILHON pabOTHI HET.

KoHTponb BBIMOJIHEHHS TUIAHA CAMOCTOSATEIbHOW paboThl 00YyYaIOIIHUXCS
OCYILIECTBIISICTCSl MPEIoAaBaTesieM Ha MPaKTHUYECKUX 3aHATUSAX IyTEM ompoca U
MyTeM BKIIIOUEHUS B UTOTOBBHIC 33/IaHHAS HA 3aHSATHH U3 IJIaHA CaMOCTOATEIHHON
paboTHI.



VI. KOHTPOJb JOCTUKEHWS HEJENH KYPCA

Ne KonTponupyemsie Kon u HaumeHoBaHMe PesynbTathl 00yyeHus OueHovHbIE CpeacTBA
n/n pa3aensl / TeMbl HH/AUKATOPA NOCTUKCHUS TeKy il Mpomexy-
AUCIHITHHBI KOHTPOJIb TOYHAS
arrecTauus
1.| Tema 1. [IK-2.1 PazpabatbiBaet 3Haer TecT Bompocsr k
CrpykrypHas [IpaBUjIa U AITOPUTMBI — METOJUYECKUE OCHOBBI IPOEKTUPOBAHUSA, BBIIIOJHEHUS TIOJIEBBIX JK3aMEHY
uepapxus u MPOEKTHUPOBAHMSI, BBITOTHEHUS. | U TaOOPATOPHBIX OMOJIOTUYECKUX, IKOJIOTHIESCKUX UCCIICIOBaHUIH
MOJIEKYJIIpHAas nab0paTOpHBIX OMOIOTUYECKUX, | YMeeT
OpraHu3anys KIEeTKU. | SKOJIOTHYECKUX UCCIEJOBaHUH. | — pa3pabaTeiBaTh MpaBWiIa M AITOPUTMBI NPOEKTUPOBAHUS,
Knerku npokapuot u | 11K-2.3 [Ipumenser BBHITIOJTHEHUS JIA0OPATOPHBIX OWONOTHYECKHUX, HKOJIOTUIECKHIX
JyKapuoT METOANYECKUE OCHOBBI HCCIIEA0BAHUN
MIPOEKTHPOBAHUS, BBIIONHEHNS | Brmageer
71a00paTOPHBIX OMOIOTHYECKUX, | — HABBIKAMM Pa3pabOTKU U COBEPIIEHCTBOBAHUS HOBBIX NIPABUI U
9KOJIOTHUECKUX MCCIEAOBAHUN, | alTOPUTMOB MPOCKTHPOBAHHS, BHIIOJTHEHUS 1a00paTOPHBIX
HCIIONB3YET COBPEMEHHYIO OHMOJIOTUYECKUX, IKOJIOTUIECKUX UCCIIeIOBAHUHT
2.| Tema 2. CTpyKkTypa ¥ | anmnaparypy MU BbIYUCIMTENLHBIE | 3HaeT KOJUIOKBUYM
MOJIEKYJIIpHAas KOMIUIEKCBI B MOJICKYJISIDHOW M | — OCHOBHBIC COBPEMEHHBIC MOJICBbIC M JIAOOPATOPHBIC METO/IbI
IUHaMUKa KJI€TOYHOM OHMOJIOTHH. HCCIIEN0BAHUSA OMOJIOTHH U DKOJIOTUH
kieTounbix MemOpan | IIK-3.1 M3ygaer cTpykrypy u VYmeer
(GyHKIMY OMONIOJIMMEPOB, UX — paboraTh Ha COBPEMEHHOH aHAIMTHYECKOH ammaparype
KOMITIOHEHTBI U KOMILIEKCHI, COBpEMEHHOH Onoornueckoii naboparopun
MEXaHU3MbI XPaHEHUS, Biageer
Iepeaady U pealin3aluu — COBPEMEHHBIMHU METO/IaMH HCCIIENOBAaHUM B 9KOJIOTHU U
FeHeTUYECCKOW HH(pOPMAIMK HA | GHOJIOTHH
3.| Tema 3. Ctpykrypa MOJIEKYJIIDHOM yPOBHE. 3Haer TECT
XpOMaTHHa, [IK-3.2 JleranbHo — CTPYKTYpy W (YHKIHH OHOIMOIMMEPOB, MX KOMIIOHEHTHI U
MOJICKYISIPHBIC XapaKTEepU3yeT OCHOBHBIC KOMILICKChI, MEXaHM3Mbl XpPAaHCHMs, MEpeAauM M pealu3anuu
MEXaHNU3MBI MPOMECCHI, NPOTCKAIOIINC B TeHeTHUYeCKOH HH(OpMAIINU Ha MOJIEKYJIIPHOM YPOBHE
peIUIMKaLWH, JKUBOH KJIETKE: MPOLIECCHI Vmeer
penapanvu 1 peIKalnny, TpaHCKPUIIIMH, — ONpeAeNsTh CTPYKTypy M (QyHKUIMHM OHOIOIMMEPOB, HX
pexomOunanyu JHK | TpaHCIsAOMH, pexkoMOuHaLwmH, KOMIIOHCHTBI U KOMILICKChI, MEXaHU3Mbl XpaHCHUSA, NEpEeAaYn U
penaparmu, npoueccuara PHK peaji3alyd TeHETHYECKOM MH(OpPMALMM Ha MOJICKYJISIPHOM
1 6enkoB, 6enKoBOro GOJIMHTA | ypoBHE




Tema 4.
TpaHckpunius.
Perynsuus
AKCIPECCHUU TCHOB

Tema 5.
I'eneTnueckuii KO.
Mexann3m
TPAHCIISAIUN

Tewma 6. LlutockeneT

U IOKUHTA.
IK-3.4 Ananusupyer
CTPYKTYpY ¥ (YHKLIMM I'€HOB U
TCHOMOB, ITPOBOIUT
CTPYKTYpPHO-(QYHKIIMOHATBEHBIN
aHaJIM3 OTAEJIBHBIX OEKOB U
MIPOTEOMA B IIEJIOM.

[IK-4.1 IIpoBomut
000CHOBaHNE HAYYHBIX
HCCIEAOBAHUM B MOJIEKYJISIPHOI
U KJIETOYHOH OMOJIOTHH B LIEISAX
Pa3BUTHS HAYYHOTO OTEHLIUAIA
poccuiickoro JlampHero
BocToka 1 ocBoeHus pecypcoB
MupoBoro okeasa.

[1IK-4.2 Brmonaser
MPUKJIAHBIE U TIOUCKOBBIE
HAYYHBIC UCCIICIOBAHUS 1
pa3paboOTKH B MOJIEKYJISIPHOH U
KJIETOYHOW OHMOJIOTHH,
HaTpaBJICHHBIX Ha Pa3BUTHE
Hay4YHOTO MOTEHIHaIa
poccuiickoro JlanbHero
BocToka 1 ocBoeHms pecypcoB
MupoBoro okeasa.

[IK-5.1 Uzyuaer
B3aMMOOTHOILEHHS KJIETOK,
TKaHel 1 QYHKIIMOHAIBLHBIX
CHCTEM OPraHU3MOB.

[IK-5.2 Uccnenyer
B3aWMOOTHOIIICHHS KIIETOK,
TKaHel 1 QYHKIIMOHAIBHBIX
CHCTEM OpraHU3MOB.

[K-5.3 TIpoBoauT CUCTEMHBIH
aHaJIU3 B3aMMOOTHOLIEHUI

Bnaneer

— METOIMKOW OTpeAeNCHIS CTPYKTYPHI U (VyHKITHIA
OHMOITOIMMEPOB, MX KOMIIOHEHTOB ¥ KOMITJIEKCOB, MEXaHU3MOB
XpaHeHUs, IepPelavy U peain3alliy TeHeTUHIeCKOoN nHpopManuu
Ha MOJICKYJISIPHOM YpOBHE

3Haer

— TpOLeCCHl  peIUIMKAIM{, TPAHCKPUIIWH,  TPAHCIAINH,
pexomOuHaru, penaparun, mnpoueccuara PHK wu  Genxos,
0eJIkoBOTO (POJIIMHTA U JIOKUHTA

Ymeer

— JIeTIBFHO ONHCAaTh W OXapaKTepPH30BaTh OCHOBHBIE IPOIIECCHI,
MPOTEKAIOIINE B )KUBOH KJIETKE

Biageer

— METO/IaMH UJICHTU(HUKAIIMN OCHOBHBIX MIPOLIECCOB,
HPOTEKAIONINX B KJICTKE

TECT

3HaeT

— CTPYKTYPY ¥ QYHKIIUU T€HOB ¥ TEHOMOB

Vmeer

— aHAJIM3UPOBATH CTPYKTYPY ¥ (PYHKIIMU T€HOB M TCHOMOB
Bnangeer

— HaBBIKAMH CTPYKTYPHO-(YHKIIHOHAIBHOTO aHAJM3a OTAEIbHBIX
0EJIKOB M MPOTEOMa B IIEIIOM

TECT

3Haer

— TEKYIIyl0 CHUTYyallli0 pa3BUTHUSA
poccuiickoro JlanmeHero Bocroka u
MupoBoro oxeaHa

YmMmeer

— 0XapakTepu30BaTh JOCTHXECHUSI COBPEMEHHON HayKu B 00JacTH
MOJIEKYJISIDHOH M KIJIETOYHOW OHMOJIOTMM B LENAX pa3BUTHSA
Hay4YHOro mnoreHuuana poccuiickoro JlaneHero Boctoka u
OCBOCHHUS pecypcoB MUpOBOIro OKeaHa

Bnaneer

— cO0COOHOCTHI0 0O0CHOBAHUS HAYYHBIX UCCIIEIOBAHUHN B
MOJIEKYJIIPHON U KJIETOUYHOW OMOJIOTHH

HAay4yHOTO TOTEeHIHalIa
OCBOGHHSI PECYpPCOB

KOJUJTIOKBUYM




Tema 7.
MexKiIeTOuHbIE
KOMMYHHKAIIAH,
CUTHAJIbHBIC TTYTH,
yIpaBJieHHE
penpoayKuuen u
nddepeHInpoBKOH
KJIETOK

KJICTOK, TKaHEH U
(hYHKITMOHATBHBIX CUCTEM
OpraHu3MOB.

3Haer

— (¢yHAaMeHTaJbHbIC HAy4HbIC HCCIICIOBAaHMSA U pa3pabOTKu B
001aCTH MOJIEKYJISIPHOM M KJIETOYHOH OMOJIOrHuH, HampaBiieHHbIE
Ha pa3BUTHE HAy4yHOro MOTEHLMana poccuiickoro JlansHero
BocToka u ocBoeHus pecypcoB MupoBoro oxeana

YmMmeer

— BBITNOJHATH NPHUKJIaJHbIE U TOMCKOBBIE HAYYHbIE HCCIET0BAHUS
Y pa3pabOTKH B MOJICKYJISIPHON M KJIETOUHOW OMOJIOTHN

Bnageer

— HAaBBIKAMH UCIIOJIB30BAHUS IPHUKIAIHBIX U TIOUCKOBBIX
HAYYHBIX HCCIIEJOBAHUH U pa3pabOTKH B MOJICKYJISIPHOH H
KJIETOUYHOU OMOJIOTMH, HAIIPABJICHHBIX Ha Pa3BUTHE HAYYHOT'O
noTeHIuana poccuiickoro lansuero Boctoka u ocBoeHUs
pecypcoB MHpoBoro okeasna

3HaeT TECT
— MOJICKYJISIpHBIE, HWMMYHOJIOTHUECKHE U (DU3HOIOTHYECKHUE
ACMEKTHl M3YYCHHS KJIETOK MHOTOKJIETOYHBIX, MAIOKIETOUYHBIX U
OJTHOKJICTOYHBIX OPTaHU3MOB

YmMmeer

— TPOBOJUTH HCCIEAOBAHUE aIAlTAI[N TKAHEBBIX IJIEMEHTOB K
JIEHCTBUIO Pa3IUIHBIX OMOJIOTHYECKUX, (huznuecKuX,
XUMHYECKUX U APYTUX (HaKTOpOB

Bnaneer

— HaBBIKAMH CHCTEMHOI'O aHAJIM3a B3aUMOOTHOIIEHUS KJIETOK,

TKaHeW U PYHKIIMOHAJIBHBIX CUCTEM OPraHU3MOB —

MIpPEJICTAaBUTENIEH BCEX IIAPCTB

3Haer TeCT

— MOJICKYJIPHBIC, HUMMYHOJIOTUYCCKUC U q)HSPIOJIOFI/I‘IeCKI/Ie
ACHECKThI U3YUCHUA KJIIETOK MHOI'OKJICTOYHBIX, MaJIOKJICTOYHBLIX U
OIHOKJICTOYHBIX OPTraHU3MOB

VmMeer

— HpOBO}II/ITB HUCCIICAOBAHUC aaaliTallii TKAHCBBIX 3JICMCHTOB K
JIENCTBUIO pa3nyHbIX OHOJIOTHYECKUX, (hu3HYECKUX,
XUMHYECKUX H APYTUX (PakTopoB

Bnaneer

— HaBBIKaMH CUCTCMHOI'O aHaJIn3a B3aMMOOTHOIIICHNA KJICTOK,




TKaHeW U PYHKIMOHAIBLHBIX CUCTEM OPraHU3MOB —
MpeJICTaBUTENEH BCeX 1IapCTB

3HaeT

- METOTUKY TIPOBEICHIS CHCTEMHOTO aHanu3a
B3aMMOOTHOIIICHUS KJIETOK, TKaHEeH W (YHKIIMOHAIBHBIX CHCTEM
OpraHu3MOB

VYmMmeer

— HpOBOI[I/ITb CI/ICTGMHI)II\/'I aHaJIN3 B3aMMOOTHOHIICHHSA KIICTOK,
TKaHel U QYHKIHOHAIBHBIX CUCTEM OPTaHU3MOB

Bnaneer

— METOJIUKOU MPOBEACHUS CUCTEMHOT'O aHAIHM3a
B3aMMOOTHOIICHUSA KJICTOK, TKaHefI nu q)YHK]_[I/IOHaJ]I)HI)IX CUCTEM
OpraHU3MOB

KOJIJIOKBUYM




ViI. CHUCOKJIMTEPATYPbBI U UTH®OPMAIIMOHHO-
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pecypc]: yuedbHo-meToanueckoe mocooue/ Auapycenko C.®., Jlenucosa E.B. —
DnekTpoH. TeKcToBBIe NaHHbIe. — CtaBponoiib: CeBepo-KaBkaszckuit (henepanbHbIN
YHUBEPCHUTET, 2015. — 94 C. — Pexum JOCTymna:
http://www.iprbookshop.ru/63077.html . — 9BC «IPRbooks»

3. Ixakcon, M.b. MonekynsipHass u kierouHas Oomodusuka. — M.: Mup;
BMHOM. JlabopaTopus 3HAHUH, 20009. — 551 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:277656&theme=FEFU

4. Monekynspaast Ouonorus kinerku [B 3 T1.]: T. 1 / bproc Ansbeprc,

Anekcanap JlxoHcoH, Ixynuan Jlptouc m ap.; ¢ 3agadamu JIx. Ywicona, T.
Xanta; nep. ¢ anri. A. A. CsemoBa, O. B. Kapnosoit. — MockBa ,JxkeBck:
NHCTUTYT KOMIIBIOTEPHBIX UCCIEA0BAHUM: PeryspHas U XxaoTndeckas IMHAMHKA,

2013. — ¢.773. http://lib.dvfu.ru:8080/lib/item?id=chamo:772792&theme=FEFU
5. Monekynsipuas Ouonorust kierku [B 3 T.]: T. 2 / bproc Amnwbepre,

Anekcannp JlxoHcoH, xymuan Jlptouc m ap.; ¢ 3amagamum JIx. Yuncona, T.
Xanta; nep. ¢ anri. A. A. CsernoBa, O. B. Kapnosoiti. — MockBa, MxkeBck:
NHCTUTYT KOMIIBIOTEPHBIX UCCIEA0BAHUM: PeryispHas u XxaoTndeckas IMHAMHKA,
2013. — c.775-1736.
http://lib.dvfu.ru:8080/lib/item?id=chamo:772794&theme=FEFU

6. Monekynsapuas Ouonorust kinetku [B 3 T.]: T. 3 / bproc Amwbepre,

Anekcannp Jxoncon, /[xxynuan Jletouc [u np.]; ¢ 3amayamu JIx. Yuncona, T.
Xanta; mep. ¢ anria. A.A. Csemioa, O.B. KapnoBoit. — MockBa, MxkeBck:
NHCTUTYT KOMITBIOTEPHBIX UCCIICNOBaHUN: PerynspHas u xaoTuueckas JUHAMHKA,
c. 1737-2764. http://lib.dvfu.ru:8080/lib/item?id=chamo:772786&theme=FEFU

7. MonekynspHast O6uosnorusi: yueOnuk / B.B. MBanumes. — M.: PUOP:
NH®PA-M, 2018. — 225 c. http://znanium.com/catalog/product/916275

8. Criupun, A.C. Monekymnspras ouosorusi. Pubocomsl u 6mocunres Oenka:

y4eOHUK nJisi By30B Mo OuonormueckuM crnenuanbHocTsiM / A.C. Crupun. —
Mocksa: Axanemusd, 2011. — 496 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:669007 &theme=FEFU
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9. CtBommunckas, H.C. [{utonorus [Dnexrponnsiii pecypc]: yuebnuk / H.C.
CrtBonuHCKast. — DIEKTPOH. TeKCTOBbIe naHHble. — M.: [Ipomereit, 2012. — 238 c.
http://www.iprbookshop.ru/18637.html

JlononHuTenbHasA IATEPATypa
1. bpayn, T.A. I'enomsi / Teppu A. Bpayn, niep. ¢ anri. A.A. CBeTioBa; noa
pen. A.A. MuponoBa. — MockBa: HM3a-B0 HMHCTHTyTa KOMIIBIOTEPHBIX
HCCIICIOBAHHH, 2011. — 921 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:660961&theme=FEFU

2. TI'ensl u reHomsl B 2 T.: T. 1 / M. Cunrep, Il. bepr; nmox pea. H. K.

SukoBckoro; nep. ¢ anri. T. C. Uneunon, 0. M. PomanoBoii. — MockBa: Mup,
1998. — 373 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:23576&theme=FEFU

3. 'ucromorusi, AMOPHMOJIOTHSA, TMTOJOTHSA: YYEOHWK I  BBICIIETO
npodeccuoHanbHoro oo6pazoanus / FO.M. AdanaceeB, H.A. IOpuna, Bb.B.

Anemmun u [ap.] mox pen. FO.M. AdanackeBa, H.A. IOpunoii. — Mocksa:
I'DOTAP-Menua, 2013. - 798 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:695450&theme=FEFU

4. Kumynes, N1.®. O6mias u MojekyIsipHas TeHETHKA: yueOHoe nmocooue. /

N.®. )KumyneB — Hopocubupck: Cubupckoe yHUBEpcUTETCKOE U31-BOo, 2006. —
479 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:349217&theme=FEFU
5. 3enroym, II. Monekynspnas u kiaerounass owosorus: B 3 1. T.2 / IL

3enroymr; mep. ¢ HeM. I. M. JloWimuuoit.— MockBa: Mup, 1982. — 438 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:3337&theme=FEFU

6. 3enrOym, I1. Monekynsipuas u kierounas owomorus: B 3 1. T.3 / IL
3enroymr; mep. ¢ Hem. JI.B. AmekceeBoii. — MockBa: Mup, 1982. — 344 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:46167&theme=FEFU

7. 3enrOymu, [lerep. MonekynspHas u kierounas ouosorusi: B 3 1. T.1 / IL
3enroyur; nep. ¢ Hem. JI.B. Anekceesoit, JI.C. lllnsaxtenko. — Mocka: Mup, 1982.
— 367 c. http://lib.dvfu.ru:8080/lib/item?id=chamo:3337&theme=FEFU

8. Konnuen, A.C. MonekynspHas Ouosiorusi: yuyeOHUK sl By30B. / A.C
KonnueB, I''A. CeBacthsiHoBa. — MockBa: Axagemuss , 2005. — 397 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:290949&theme=FEFU

9. Jlenunmxep, A. buoxumusa. MonekynsipHble OCHOBBI CTPYKTYpbl M

byHkumid KieTku: nep. ¢ anri. / A. Jleaunmkep. — Mocksa: Mup, 1974. — 957 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:57029&theme=FEFU

10. JIeroun b. T'ennr / b. JIptoun; mep. ¢ anrn. A.JI. 'mandypra. [u ap.]. —
Mockaa: Mup, 1987. — 544 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:54059&theme=FEFU
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http://lib.dvfu.ru:8080/lib/item?id=chamo:54059&theme=FEFU

11. MonekynsipHast Ouosiorusi [DIEKTPOHHBIN pecypc]: yueOHoe mocodue /
O.B. Kpurep [u ap.]. — DOnexkrpon. nan. — Kemeposo: KemI'VY, 2017. — 93 c.
https://e.lanbook.com/book/103922

12. OcHOBBI KJIETOYHON OHOJOTUU [DJNEKTPOHHBIN pecypc]: ydeOHoe
nocoobue / H.I'. IlaneeB, U.M. Bbeccuernopen. T.II. Ilkypar. — DnektpoH.

TEKCTOBBbIE naaHHble. — PoctoB-Ha-/lony: OxHbIil (enepanbHblii YHUBEPCHUTET,
2011. — 246 c. http://www.iprbookshop.ru/47054.html
13. Ilonesoit, B.B. XKuBoe cocrostare kinetku u 6monorusi ctapenus / B.B.

[Tonesoit, T.C. CamamaroBa. — CII6: W3a-Bo Cankr-lleTepOyprckoro
YHUBEPCUTETA, 2004. — 134 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:235720&theme=FEFU

14. PerenepaTuBHbIN NMOTEHUMAT ME3EHXUMHBIX CTBOJIOBBIX KJeTok / B.B.
[TonoB. — Cankr-IlerepOoypr: Menknura «9JIBW», 2015. — 287 c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:803153&theme=FEFU
15. Coupun, A.C. MonexkynsapHas OHOJOTHUS: CTPYKTypa U OHOCHHTE3

HYKJICMHOBBIX KHCJIOT: Y4Y€OHHMK 11 OHMOJOTHYECKUX CIEeIHAIBHOCTEH BY30B /
B.1. Aron, A.A. bornanos, B.A. I'Bo3aeB [u np.]; mox pea. A.C. Cnupuna. —
Mockaa: Bricmas IIKOJIa, 1990. — 352 C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:106918&theme=FEFU
16. CremanoB B.M. Monekynspuass Ouonorus. Ctpykrypa u (QyHKIHU

oenkoB: Yueb. nns ouod. crei. By30B / [Tog pea. A.C. Cnupuna. M.: Beicm. [xk.,
1996. — 335c¢. http://lib.dvfu.ru:8080/lib/item?id=chamo:20639&theme=FEFU
17. CrenanoB B.M. Mounekynsipuass Ouonorus. CTtpykrypa u (QyHKIMsS

OenkoB [DnekTpoHHBIM pecypc]: yueOHuk/ CrtemanoB B.M. — Dnektpow.
TEKCTOBBIE JaHHbIE. — M.: MOCKOBCKUI TOCYJapCTBEHHBI YHUBEPCUTET UMEHHU
M.B.  Jlomonocoa, 2005. - 336 ¢. - Pexum  gocrtyma:
http://www.iprbookshop.ru/13144.html . — 95C «IPRbooks»

[Tepedyens pecypcoB nHPOPMAITMOHHO-TEIEKOMMYHHUKAITMOHHON CETH
«HTepHeT

1. http://elementy.ru/ — may4Has 3neKTpOHHAsE OHMOIHOTEKA

2. http://zhelezyaka.com/

3. http://science.Km.ru/ - 3;eKTpOHHBII pecypc N0 pa3HbIM pa3ieiiaM
OMOJIOTHH

4. http://molbiol.ru/ - snexkTpoHHBIN pecypc Mo MOJICKYJIIPHOH OUOJIOTUH
http://humbio.ru/humbio/cytology/00000d33.htm
http://biology-of-cell.narod.ru/
http://webembryo.narod.ru/cel _biol.htm
http://tsitologiya.ru/

3)
6.
7.
8
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9. http://www.ncbi.nlm.nih.gov/sites/entrez?db=books

[Tepeuens MHPOPMAITMOHHBIX TEXHOJIOTHIA U TIPOTPAMMHOTO 00€CTICUCHHSI

1. Microsoft Office Professional Plus 2010.

2. OducHBI TaKeT, BKIIOYAIONIUN MPOTrpaMMHOE oOecrieueHue st paboThl
C Ppa3IMYHBIMH THIIAMH JTOKYMEHTOB (TEKCTaMH, 3JIEKTPOHHBIMH TaOJHIIaMHU,
0a3zaMu TaHHBIX U Op.).

3. 7Zip 9.20 — cBoOOAHBIN (DaliIOBEI apXWBATOP C BBICOKOH CTEMECHBIO
COKaTUs JaHHBIX.

4. ABBYY FineReader 11 — nmporpamma Jjisi OITHYECKOTO PACIIO3HABAHUS
CHUMBOJIOB.

5. Adobe Acrobat X1 Pro — maker mporpamm JUis CO3JaHHsI U ITPOCMOTpPA
ANEKTPOHHBIX IMyOnukanuii B popmare PDF.

6. ESET Endpoint Security — komriekcHas 3amiura padO4MX CTaHIWK Ha
0aze OC Windows. [Toaneprkka BUpTyain3aluy + HOBBIE TEXHOJIOTHH.

7. WinDjView 2.0.2 — nporpamma Jijis paciio3HaBaHUs U MPOCMOTpa (aiiion
¢ oqHOMMEHHBIM Gopmarom DJV u DjVu.

8. Auslogics Disk Defrag — mporpamma juis ontumusaimu 1K u ToHKOM
HACTPOWKH OIEPAIMOHHON CHCTEMBI.

VIII.METOANUYECKHUE YKA3ZAHUA 110 OCBOEHHUIO TUCHUIT/IMHBI

B mporecce u3ydeHust nucuUIIuHbl «MoNeKynspHas OUOJIOTHS KIETKU»
MpeaiaraloTcs pasHooOpa3Hble METOJAbl M CPEICTBA OCBOCHHS y4eOHOTO
COAEPKAHUS: JICKIUH, CEMUHAPBI-KOJJIOKBUYMBI, TECTUPOBAHUE, CAMOCTOATEIbHAS
paboTa CTyJICeHTOB.

Jleknusi — OCHOBHAs aKTUBHas popMa ayIUTOPHBIX 3aHSITHH, pa3bICHEHUS
OCHOBOIIOJIArarOlINX  TEOPETUYECKUX  PaA3AEiIOB,  KOTOpas  MPEAIOJIAracT
VHTCHCUBHYIO  YMCTBEHHYK)  JI€STEIIBHOCTb  CTyaeHTa. Jlekuuss  HOCHUT
MO3HABATEIbHBIN, PAa3BUBAIOIIMN, BOCIIUTATEIIBHBIA U OPraHU3YIOLIUK XapakTep.
KoHCIEeKT JIEKIMI MOMOTaeT YCBOMTH TEOPETUUECKHM MaTepuall JTUCLUUILUIUHBI.
[Ipu cmymianum JEKIMK HAJAO0 KOHCIIEKTUPOBATH €€ pyOpUKAINIO, TEPMUHOJIOTHIO,
KITFOUEBBIE CJIOBa, ONpeeneHus1, GopMyIbl, TpapuuecKue CXeMbl.

[Ipu nomariinei paboTe ¢ KOHCIEKTOM JIEKIIMH HEOOXOAMMO HMCHOJIb30BATh
OCHOBHOU yU4E€OHHK U JOTOJHUTEIBHYIO JTUTEPATYPy, KOTOPhIE PEKOMEHJOBAHBI 110
JJaHHOM JUCIUILINHE.

[Ipu M3M0XKEHUHU JIEKIIMOHHOTO Kypca B KauecTBe (HOPM HMHTEPAKTUBHOTO
OOy4eHHsI WCIONB3YIOTCS: JICKIUSA-Oecena, JICKIUs-BU3yalu3amus, KOTOpPbIe
CTpOSITCA Ha 0asze MPEAIIeCTBYIONNX 3HAHWH, BKIIOYAs CMEKHBIC JIUCIIMIUIAHEIL.


http://www.ncbi.nlm.nih.gov/sites/entrez?db=books

JIist WInTroCTpaIuy MPUMEHSIFOTCSL TIPE3EHTAIlNN, MHTEPAKTUBHAS JOCKA, TaOIHUIIHI,
cxembl. [lo xomy W30KeHUs JEKIIMOHHOTO MaTepHalia CTaBATCS MPOOJIEMHBIE U
MIPOBOLMPYIOIIUE BOIPOCHI, BKIFOUAKOTCS SJIEMEHTBI JUCKYCCHUHU.

Jlekuus-pusyanusanus. YteHue JEKIUU COMPOBOKIAETCA KOMIBIOTEPHOM
npe3eHTanueld ¢ 0a30BBIMH TEKCTaMH (3aroJIOBKH, (DOPMYIUPOBKH, KITIOUEBHIC
CJIOBA u TEPMUHBI), WJUTIOCTPALASIMU MUKPOCKOMTUYECKUX u
YIBTPAMHUKPOCKOITMYECKNX  M300paKEHWM  KJIETOK, pPHCOBAaHHEM CXEM U
HanmucaHueM (GOopMyJl Ha MHTEPAKTHUBHOM JIOCKE, MPOU3BOJIUTCS JAEMOHCTpAIUs
HaIJISIHBIX TaOJWI] M CJAiI0B, YTO CIOCOOCTBYET JydlIEeMy BOCHPUSITHIO
M3JIaraeMoro mMarepuania.

Jleknus-0ecena — «auajior ¢ ayJuTOPUEN» — SBISETCS pacIpOCTPAaHEHHOU
dbopMOil MHTEpAKTUBHOrO OOYyYEHHS U TIO3BOJIAET BOBJEKATh CTYACHTOB B
y4eOHBI Mpouecc, TaK KaK CO3JaeT MpsSMOM KOHTAaKT MpenojaBaTens ¢
aynuropueil. CTyaeHTaM 3aJar0TCsi BONPOCHI MPOOJIEMHOr0, MPOBOLUPYIOIIETO
uiu uHGOpMalMOHHOrO xapaktepa. CamMu CTyAEHThl TaKXe MOTYT 3ajJaBaTh
BOMpocChl. JIt000i U3 CTYJAEHTOB MOKET MPEIJIOKUTh CBOM OTBET, APYroi MOXKET
ero nomnoiaHuTh. Takas ¢opma JIEKIIMM TO3BOJSET BOBJIEYL BCEX CTYJIEHTOB B
paboTy, aKTMBU3UPOBATH MX BHUMAHHUE, MBIIUICHHE, TMOJYyYUTh KOJUICKTHUBHBIM
OTIBIT, HAYYUTHCSI (POPMYITUPOBATH BOMPOCHI.

Cemunap-kossiokBuym.  KomiokBuym  —  KoOJUIEKTHBHas — ¢opma
pPacCMOTpPEHHUsI M 3aKperieHuss ydeOHoro marepuana. KoIOKBUYMBI SBISIIOTCS
OJIHUM U3 BUJOB MPAKTHUUYECKUX 3aHATUH, MPEAHA3HAYCHHBIX JJIsl yIIIYOJIEHHOTO
W3YUYEHHUS TUCIUIUIMHBI, IPOBOJSATCS B UHTEPAKTUBHOM pexxume. Ha 3aHsATuAX 1o
TEME KOJJIOKBUyMa pa30uparoTcs BOIMPOCHI, BMECTE C IMpernojiaBaTresieM
MIPOBOJIUTCS UX OOCYXKJ€HUE, KOTOPOE HAMPABIICHO Ha 3aKpeIuieHHue maTepuarna,
dbopMHpOBaHUE HABBIKOB BECTH IOJIEMHUKY, Pa3BUTHE CAMOCTOSTEILHOCTH U
KPUTUYHOCTH MBIIIUICHUSI, Ha CIOCOOHOCTh CTYJIEHTOB OpPUEHTUPOBATHCS B
00JbIIMX UH(POPMAITMOHHBIX TTOTOKAaX, BEIpadaThIBATh U OTCTAaUBAaTh COOCTBEHHYIO
MO3ULIHKIO 1O MPOOJIEMHBIM BONPOCaM y4E€OHOUM TUCUUTLITUHBI.

B kadyecTBe METONOB WHTEPAKTUBHOTO OOy4YeHHS Ha KOJUIOKBHyMax
UCIIOJNIB3YIOTCS: pa3BepHyTas becena, TUCKyCCHsl, Tpecc-KOHpepeHusl.

Pa3BepHyTas 0Oeceja mpeanosiaraeT MNOJArOTOBKY CTYJAEHTOB IO KaXKIOMY
BOIIPOCY IUIaHA 3aHATHUS C E€IUHBIM IS BCEX IMEPEYHEM PEKOMEHIyeMOou
00s13aTeJIbHON U JIOTIOJTHUTEILHON JuTepaTyphl. Jloknaabl TOTOBATCS CTYJICHTaAMHU
T10 3apaHee NPEAI0KEHHON TEMATUKE.

Juckyccusi B TpyIme UMEET psii AOCTOUHCTB. Jluckyccusi MOXKeT ObITh
BbI3BaHAa MpEINoJaBaTesieM B XOJE 3aHSTHUS WIM K€ 3apaHee IuiaHupyercs um. B
X0/l TIOJIEMUKH CTyACHTHl (OPMHUPYIOT Yy ce€0s HaxXOI4UBOCTh, OBICTPOTY
MBICITUTEIBLHON PEaKIINHU.



KonTposbHable TecThl. lcmonb3yercss OJaHKOBOE WU
TECTUPOBAaHUE B PEXKHUME

KOMIIBIOTEPHOE

BBIOOpAa MPABUJIBHBIX OTBETOB, YCTAHOBJICHHUSI
COOTBETCTBHS MOHATUIN, 0003HAUEHUS JIeTallel Ha cXeMax U MpoH.

MeToaudeckue yKkazaHusi o padore ¢ Jureparypou

Hano coctaBuTh mepBOHayaabHBIA CHUCOK MCTOYHUKOB. OCHOBOM MOXKET
CTaTh CIIMCOK JIUTEpATyphl, PEKOMEHIOBaHHBIA B paboueil mporpamme kypcea. s
yao0cTBa pabOThl MOKHO COCTAaBUTh COOCTBEHHYIO KapTOTEKy OTOOpaHHBIX
WUCTOYHUKOB ((hamMHiids aBTOPOB, 3arjiaBUe, XapaKTEPUCTHUKWA H3IAHUS) B BHIC
pabouero ¢aiina B koMmnbioTepe. Takas kapToTeka UMEET MPEeUMYyIIeCTBO, T.K. OHA
MO3BOJIAECT JOOABJSATH UCTOYHUKH, 3aMEHATh 110 HEOOXOAMMOCTH OJIHA Ha JAPYTHE,
CIIMCOK  JIMTEPATYPhI

ANIEKTPOHHBIN Katayior oubauoreku J[BOY.

[lepBOHauUaNbHBIN MOXHO  JONOJIHUTb, HCIIOJb3YS

PabGortas ¢ nuteparypodt mo TONW WM Jpyrod TeMe, HAJ0 HE TOJBKO
MpOYUTaTh, HO M YCBOUTH METOJl €€ M3YyYCHHS: CHeNIaTh KPaTKUMl KOHCIIEKT,
QITOPUTM, CXEMY MPOYUTAHHOTI'O MATEPHIIA, YTO MO3BOJISIET OBICTPEE €ro MOHSITH,

3anoMHUTh. He PCKOMCHAYCTCA JOCIOBHO IICPCIIUCBIBATH TCKCT.

IX. MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE

JJUCHUAIIJINHBI
YueOHble 3aHATHUSA 110 JUCHUIUIMHE TMPOBOIATCS B  IOMENICHUSX,
OCHAILIEHHBIX COOTBETCTBYIOIINM o0opymoBaHUEM u IIPOTPaMMHBIM
0o0€eCIICUEeHUEM.

[lepeueHb MaTepUATIBHO-TEXHUYECKOTO M MPOrPaMMHOIO obecredeHus
JTVCHUIUIMHBI IPUBEICH B TAOJIHIIE.

MarepuajbHO-TEXHHYECKOE M POrPpaMMHOe o0ecnevyeHne JUCIUIIINHbI

HaumenoBanue OcHallleHHOCTh [IepeyeHs NHULIEH3NOHHOTO
CIIeIMABbHBIX TOMEIIICHUI CIIeUAIbHBIX TIOMEIICHUI MIPOTPaMMHOTO
W IOMEIECHUN TS ¥ TTOMEIIEHUI obecreueHus.
CaMOCTOSITeTLHON pabOThI JUISL CAMOCTOSITEIIBHON PaboThbl PexBu3uThHI
MOATBEPKAAIOLIETO
JIOKYMEHTa

JlabopaTopHas ayauTopus,
OCHaIlCHHAs
MYJIbTHMEIUHHBIM
KOMIUIEKCOM
r. Bmaguoctok, o. Pycckuii,
. Asike 1.10, ayn. M420,
mwIomans 74,6 m?

DKpaH ¢ anekTponpuBogoM 236*147 cm
Trim Screen Line; IIpoextop DLP, 3000 ANSI
Lm, WXGA 1280x800, 2000:1 EW330U
Mitsubishi; I[lomcucrema creruamTu3uPOBAHHBIX
kperuteHnii obopyznosanust CORSA-2007 Tuarex;
[omcucrema BHUACOKOMMYTAIUH: MATPHUYHBIN
kommytatop DVI DXP 44 DVI Pro Extron;
ymmuauTens DVI no Butoit mape DVI 201 Tx/Rx
Extron; Iloxcucrema
3BYKOYCHJICHHS;

ayIUOKOMMYTallud |
aKyCTHUYecKas CHucTema JJis




norojgoynoro Montaxka SI 3CT LP Extron;
mudposoit ayauonpoueccop DMP 44 LC Extron;
pacmvpeHue s KOHTpoJuiepa ynpasiaeHus [PL
T CR48

AxBamuctmmstop [19-2205 (5nm/9); Becs
aHanutudeckue Becel Acculab ATL-2200d2-I;
Becsl  mabopatopusie  Vibra  SJ-6200CE
(HIIB=6200  r/0,1r); Bmaromep AGSI100;
HByxiyueBoit  cnekrpodoromerp  UV-1800
MIPOU3BOJICTBA Shimadzu; Hcnapurens
porarmonnsiii  Hei-VAP  Advantage ML/G3B;
MarautHas Memanka [19-6100 (10  1mr);
Marnutras memanka [13-6110 M ¢ nogorpesom
(5mr); IInuTka HarpeBaTedbHAs SJIEKTPHUECKAS;
Crnextpodoromerp uHbpakpacHbii I[RAffinity-
IS ¢ ®ypre; Dopma i GHOPMHUPOBAHUS
cynnozutopueB Ha 100 sueek; XoJOAWIBHUK
(dapmaneBTHUeckuit; Xpomatorpad KuAKOCTHOU
LC-20 Prominence co cneKTpohoTOMETPHIECKUM
u pedpakroMeTprUUECKUM JIETEKTOPOM;
Hentpudyra madopatopras [13-6926 ¢ poropom
10x5 ™, HabOp I03aTOPOB aBTOMATHYCCKHX
OkoxuM, HabOp CcTYmOK (GpappopoBHIX, MAIIUHKA
pYYHBIE IJISI YHAaKOBKH Kalcyn pazmepoM «O»,
«00%», «1».

UuranbHble 3abl Hayunoi
6ubnuorexku [IBOY ¢
OTKPBITHIM JIOCTYTIOM K
¢douay (kopmyc A — ypoBEeHb
10)

Momno6smox HP ProOmne 400 All-in-One 19,5 -
(1600x900), Core i3-4150T, 4GB DDR3-1600
(1x4GB), 1TB HDD 7200 SATA, DVD+/-
RW,GigEth,Wi-Fi,BT,usb kbd/mse,Win7Pro (64-
bit)+Win8.1Pro(64-bit),1-1-1 Wty CxkopocTts
noctyna B Huteprer 500 Mout/cex. Paboume
Mecta Juii  JIIOAeH ¢ OrpaHMYECHHBIMH
BO3MOXKHOCTSIMU 3/I0POBBS OCHaIIEeHBI
JTUCIUIESIMU u MpUHTEPAMHU Bpaiins;
000py/IOBaHbI: MOPTATMBHBIMH  YCTpOICTBaMH
JUIL  YTEHUS  IUIOCKONEYAaTHBIX  TEKCTOB,
CKaHUPYIOUIMMH W  YUTAIOIIMMHM  MalIMHAMU
BUJICOYBEIMYHTENIEM c BO3MOXKHOCTBIO
peryisuun LBETOBBIX CIIEKTPOB;
YBEIMYMBAIOIIMMH 3JIEKTPOHHBIMH JIyIIaMH H
yIbTPa3BYKOBBIMU MapKHPOBIIUKAMHU

JlabopaTopHas ayauropus
r. Bnaguoctok, o. Pycckuii,
. Asike 1.10, aya. L406,
wromans 30 m?

AKBagUCTUIUISTOD I12-2205 (5n/q); -
cMmecurens; Becol  nmadoparopueie  AGN100;
MarautHas Memanka [19-6100 (5 mr);
MaruauTtHas memanka [19-6110 M ¢ mogorpeBom
(2 mwr); ITnuTka HarpeBaTeNbHAS IJIEKTPHUECKAS;
KOMIUIEKT JIAOOPaTOPHOH MOCY/BI, HAOOP CTYIIOK

($haphopoBBIX C MECTUKAMHU.

X,

®OHAbI OHEHOYHbBIX CPEACTB

Kon  HanmeHOBaHME MHIUKATOpA HaumeHoBaHue mokaszarens OlcHUBaHHS
TIOCTIDKCHUS KOMITETCHITUH (pe3ynpraTa 0Oy4IeHHS 110 TUCIIUILTAHE)




[IK-2.1 Pa3pabaTbiBaeT mpaBuia u
QIITOPUTMBI TIPOCKTHPOBAHHUS,
BBITIOJTHEHHMS 1Ta00OPaTOPHBIX
OHMOJIOTMYECKUX, IKOIOTUICCKUX
UCCIIEJOBAHUH.

3HaeT

— METOJIMYECKHE OCHOBBI MPOCKTUPOBAHHUSA, BBINOJIHEHUS
TIOJICBBIX M JIA0OPATOPHBIX OWOJIOTHYECKUX, DKOJIOTHICCKUX
HUCCeI0BaHUN

VYmMmeer

— paspabaTeIBaTh NPaBWJIA W aJTOPUTMBI TPOCKTHPOBAHWSI,
BBITIOJTHCHHSL JTA0OPATOPHBIX OUOJIOTMYECKHUX, SKOJIOTHMYECKUX
HUCCIeI0BaHUN

Bmaneer

— HaBBIKaMH Pa3pabOTKHU M COBEPIIICHCTBOBAHUS HOBBIX ITPaBUII
Y QJITOPUTMOB TPOCKTUPOBAHMSI, BHIMOIHCHUS JIA00PATOPHBIX
OMOJIOrHYECKHUX, SIKOJIOTHYECKHUX HCCIIEA0BaHUI

[1K-2.2 Beimomnser 1a00paTopHbIC
OHMOJIOTHYECKHUE, IKOTOTUICCKUE
UCCIICZIOBAHUS C HCIIOJIb30BaHHEM
HAyYHBIX METOAMIECKUX OCHOB
byHIaMEHTATbHBIX UCCIICIOBAHUIA.

3Haer

— COBPEMEHHYIO  KJacCH(QUKAIMI0O  METOAOB  HAayYHOTO
HCCIICIOBaHUS, CIICHIM(DUKY U TPAHULIBI UX IPUMEHUMOCTH;

— crenuduKy HUCCIEAOBaHUI, XapaKTePHBIX U Pa3IHIHBIX
SKOJOTUYECKUX JUCUUIUIMH, OCHOBHBIE KIJIACChl MOJEIEH,
SIBIISTIOIINXCS OTOOPaKEHHUEM PEANbHBIX CHUCTEM — OOBEKTOB
AKOJIOTHUYECKUX UCCIICIOBAHUM;

- OCHOBHBIE METO/bI CTaTUCTUYECKOTO
KOpPPESALUOHHBINA, PETPECCUOHHBIA U TUCTIEPCUOHHBIN
YMmeer

— HCIMOJIb30BaTh METObI CTATUCTUYECKOIO aHAIM3a AJISl OLEHKH

aHajk3a:

JOCTOBEPHOCTH  JaHHBIX, CPAaBHEHUS OMIIMPUYECKUX |
TEOPETUYECKUX COBOKYITHOCTEH, HAaXOXKICHHUS B3aUMOCBSI3U
MEXKIy TEPEeMEHHBIMH,  XapaKTePH3YIOIIMMH  COCTOSIHUE
CHCTEMBI

Bnageer

— CHOCOOHOCTBIO CaMOCTOSATENFHO aHATM3UPOBATH UMEIOIIYIOCS
nHpopManuio, BBIBIATE  (YHIAMEHTAJIbHBIE  MPOOIIEMBI,
CTaBHTbH 3aJ1a4y

I1K-2.3 IIpumeHnsieT MeToqiuecKre 3Haer

OCHOBBI ITPOEKTHPOBAHUS,
BBITIOJTHEHUS JTa00PATOPHBIX
OHMOJIOTMUECKUX, IKOIOTHIECKIX
HCCIIEOBAHHUN, UCIIOJIB3YET
COBPEMEHHYIO anmnaparypy u
BBIYUCIIUTEIbHBIE KOMILIEKCHI B
MOJIEKYJISIPHOM U KJIETOYHOU
OHMOJIOTHH.

— OCHOBHBIC COBPEMEHHBIE IMOJIEBbIC U JJa0OPATOPHBIE METOJIbI
HCCIEI0BaHU OMOJIOTUH U DKOJIOTHHI

YMmeer

— paboraTh Ha COBPEMEHHOW AaHATUTHYECKON ammaparype
COBpEMEHHON OMOIIOTHYECKOH JTabopaTOpHH

Bnaneer

— COBPEMCHHBIMM METOJAMHM HCCJICJIOBAHUH B SKOJIOTUU U
OHOJIOrUH

[IK-3.1 Usy4aeT cTpyKTYypy U
GyHKIMN OMOIIOIMMEDPOB, UX
KOMITOHEHTBI M KOMILJIEKCHI,
MEXaHU3MBI XpaHEHHUS, IepeJadn 1
peanu3anny reHeTHIecKOn
WHQOPMAITUH HA MOJIEKYJISIPHOM
YpOBHE.

3HaeT

— CTPYKTYpy U (YHKIIMH OHONOJUMEPOB, WX KOMIIOHEHTHI U
KOMIUIEKChI, MEXaHHU3Mbl XpaHEHHS, MEpPeladrl U Peaau3alluu
TreHeTHYECKOW MH(POPMAIIMH Ha MOJIEKYJISIPHOM YPOBHE

Vmeer

— ONpENCNIATh CTPYKTYPY W (YHKIHMH OHOIOJIUMEPOB, HX
KOMITOHEHTBI ¥ KOMILJICKChI, MEXaHU3MbI XpaHCHHUS, ITEpeIaun 1
peanu3anuy TEHETHUYECKOW WH(GOpMAIMK HA MOJIEKYIISIPHOM
yYpOBHE

Bmaneer

—  METOAMKOW  ONpEeNeNeHUs CTPYKTYpbl ©  (YHKIIHHA
OMOMOIUMEPOB, UX KOMIIOHEHTOB M KOMILIEKCOB, MEXaHU3MOB
XpaHEHUsl, epeladu U peaau3alii FreHeTHISCKOW HH(pOpMaIK
Ha MOJICKYJIIPHOM YPOBHE

[IK-3.2 [leTanbHO XapaKkTepu3yeT
OCHOBHBIE MIPOIIECCHI, TPOTEKAIOIIHE B
YKUBOM KJIETKE: MPOIIECCHI

3HaeT
— TPOIECCHl  PEIUTMKAIlUM, TPAHCKPUMIINH, TPAHCIAIUH,
pekoMmOuHaru, penaparuu, nporeccuara PHK m  Genkos,




PETUTHKAIMH, TPAHCKPHITIUH,
TPaHCIIAIUY, PEKOMOHHALINH,
penapanuu, npoueccudra PHK u
0enkoB, OeTKOBOTO (HOJIIUHTA U

0enkoBOro (hoNIMHTA U TOKUHTA

VYmMmeer

— JIeTaJbHO OIMKCATh M 0XapaKTepPHU30BaTh OCHOBHEIE ITPOIICCCHI,
MPOTEKAIOLIUE B )KHUBOU KIIETKE

JIOKWHTa. Bunageer
— MeToJaMM  MIEHTH(QUKAIMM  OCHOBHBIX  IIPOILIECCOB,
MPOTEKAIOIIHX B KIIETKE

[1K-3.3 HccnenyeTr OCHOBHBIE 3Haer

CIOCOOBI MEKMOJIEKYJIIPHBIX
B3aUMOJICUCTBHI U B3aUMHYIO
pEryJALHKI0 IPOLIECCOB
(bYHKIMOHUPOBAHUS KUBOU KIIETKU B
COCTaBe MHOT'OKJIETOYHOT'O
opraHusma.

— OCHOBHBIE TEPMHUHBI W TIOHSATHS MOJEKYJSPHOW OHOJOTHH;
OOBEKTHl HM3YYCHHSA, METOJBI WCCIECIOBAHHS, COBPEMEHHBIC
KOHUEMNINH, JOCTH)KEHHUS U OTPaHUUYEHHS €CTECTBEHHBIX HAyK
YMeer

— WCTIONB30BaTh MOJEKYISIPHO-OMOIOTHYECKIE 3HAHUS U
Oomee THyOOKOr0 TOHMMAaHHMS COBPEMEHHBIX  MPOOJEM
OMOIIOTUM; CBS3BIBATH TOCTIKEHUS B MOJICKYJISIPHOM OMOJIOTUH
C yCIeXaMH COBPEMEHHOM I'€HETUKU, UMMYHOJIOTHH, T€HOMUKH,
NPOTEOMUKH U METULUHBI

Buageer

— HaBBIKAMHU JKCIUTyaTallud COBPEMEHHON ammapaTypsl |
0o0opymoBaHUS AJIS MPOBEASHUS HAYYHO-UCCIEAOBATEIbCKIX U
nabopaTopHeIX padoT; MO MPAaKTUYECKOMY IPHUMEHEHHUIO
paccMaTpuBaeMbIX B Kypce BOIPOCOB B OEIKOBOW M KJICTOYHOMN
WHXCHEPUH, C  HCIONB30BAaHMEM B  OHOMEIUIIMHCKUX
HCCIICTOBAHNSAX ¥ B OMOTEXHOJIOTHYECKUX MTPOU3BOICTBAX

[1K-3.4 Ananuzupyer CTpyKTypy U
(GYHKUIUY T€HOB i TEHOMOB, ITPOBOJIUT
CTPYKTYPHO-(YHKIINOHAIBHBIH
aHaJIN3 OT/ICNBHBIX OCJIIKOB U
IPOTEOMa B IIEJIOM.

3HaeT
— CTPYKTYpPY ¥ QYHKIMU TEHOB ¥ TCHOMOB

VYMmeer

— aHAM3UPOBATh CTPYKTYPY U (DYHKIIUU T€HOB U TEHOMOB
Bnaneer

- HaBBIKAMH CTPYKTYPHO-(YHKIIHOHAITEHOTO aHaimu3a

OTACIbHBIX OEJIKOB U IIpoTEOMa B LICJIIOM

IMIK-4.1 TIpoBoauTt 060CHOBaHME
HAy4YHBIX UCCIIEIOBaHUN B
MOJIEKYJIIPHOM U KJIIETOYHOH
OMOJIOTHH B LENSAX PA3BUTHUS
Hay4HOI'0 ITOTEHIMAJIa POCCUNHCKOTO
JansHero BocToka u ocBoeHUs
pecypcoB MHUpOBOTo OKeaHa.

3Haer

— TEKYIIYK CHTYaliI0 pPa3BUTHUSA HAY4YHOTO MOTEHIIMAIa
poccuiickoro JlanbHero BocToka U OCBOEHHUS PECYpCOB
MupoBoro okeana

YMmeer

— OXapakTepu30BaTh JOCTHKCHHUS COBPEMEHHOM HayKd B
00JacTH MOJNEKYISIPHOW M KIETOYHOH OHOJOTHH B IEJIX
pa3BUTHUS HAYYHOTO TMOTEHLMANla poccuiickoro JlanbHero
BocToka 1 ocBoeHus pecypcoB MUpOBOIro okeaHa

Bnaneer

— CIIOCOOHOCTBIO OOOCHOBAaHHMS HAyYHBIX WCCIEOBaHUU B
MOJIEKYJISIPHOW ¥ KJIETOYHOW OMOJIOTHU

[1K-4.2 BpINOIHSET MPUKIIAIHBIC U
MIOMCKOBbIE HAYYHBIC UCCIIEIOBAHUS U
pa3paboTKK B MOJICKYJIAPHOU U
KJICTOYHON OMOJIOTHH, HAPABICHHBIX
Ha pa3BUTHE HAYYHOT'O MOTECHLIUAJA
poccuiickoro JlansHero Bocroka u
OCBOEHHUS pecypcoB MUpoBOro
OKeaHa.

3HaeT

— (yHIaMeHTalbHbIE HAyYHBIC MCCIECIOBAHUS U pa3pabOTKU B
obnactu MOJIEKYJIIPHOU " KJIETOYHOMH OHOJIOTHH,
HampaBJeHHBIC  HAa  pPa3BUTHE  HAYYHOIO  IOTCHIIHAJIA
poccuiickoro JlanbHero BocToka U OCBOGHHSI PECypcOB
MupoBoro okeana

VYmMmeer

— BBIIIOJIHATH npmcnaz[HHe nu IIOUCKOBBIC Hay‘IHI)Ie
WCCIICIOBAaHUS U Pa3pabOTKH B MOJEKYJISPHONH M KJIETOYHOM
onoorun

Bmaneer

—  HaBBIKAMHU WCIOJb30BaHMS NPUKIAAHBIX M TIOUCKOBBIX
Hay4YHBIX HWCCJICJIOBAHUN W pa3pabOTKH B MOJICKYJISIDHOW H
KJICTOYHOM OWOJIOTMH, HAIpPABJIICHHBIX HA Pa3BUTHE HAYyJIHOTO




moTeHIMana poccuiickoro JlampHero BocToka W 0CBOCHUS
pecypcoB MUpPOBOTO OKeaHa

[IK-4.3 Untepnperupyet
MOJTyYEHHBIE PE3yNbTaThl HAYYHBIX
HCCIENOBAHUN B MOJIEKYJIIPHOU U
KJIETOYHON OMOJIOTHH, HAIIPaBIEHHBIX
Ha pa3BUTHE HAYYHOI'O NOTEHLIHAJA
poccuiickoro lansHero BocToka u
OCBOEHUS pecypcoB MHUpOBOTro
OK€aHa.

3Haer

— Hay4HbIE HCCIEJOBaHUS B MOJEKYJIIPHOH M KJIETOYHOM
OuoNIOTUY, HAaNpaBJICHHBIE HA PAa3BUTHE HAYYHOTO MOTEHIHAa
poccuiickoro JlanbHero BocTOka U OCBOEGHHSI PECypcOB
MupoBoro okeaH

YMmeer

—  UWHTEpPIPETUPOBATh IOIYYCHHBIE pE3YJBbTAaThl Hay4YHBIX
WCCIIEIOBAHUKA B MOJEKYISIPHOH W KIIETOYHOW OHOJIOTHH,
HalpaBlE€HHBIX  HA  pPa3BUTHE  HAYYHOTO  IOTEHLHMANa
poccuiickoro JlanbHero BocToka © OcBoeHHs pecypcoB
MupoBoro okeaHa

Bnageer

— HaBbIKaMH aHaJIM3a IMOJYYCHHBIX PE3YJIbTAaTOB HAYYHBIX
WCCIIEIOBAHUKA B MOJEKYJISIPHOH W KIETOYHOW OHOJIOTHH,
HalpaBIEHHBIX HA  pPa3BUTHUE  HAYYHOTO  IOTEHIHaNa
poccuiickoro JlansHero BocToka U OCBOEHMSI PpPECYypCOB
MupoBoro okeana

[1K-5.1 N3ydaeT B3aUMOOTHOIICHHUS
KJIETOK, TKaHEel M ()YHKIIMOHAIIBHBIX
CHCTEM OPraHU3MOB.

3HaeT

— MOIEKYJISIpHbIE, NMMYHOJOTHYECKHEe W (HHU3HOIOTHIECKHUE
ACIICKTHBI I/I3y‘ICHI/Iﬂ KJICTOK MHOT'OKJICTOYHBIX, MaJIOKJICTOYHBIX
Y OJTHOKJIETOYHBIX OPTaHU3MOB

VYmMmeer

— TPOBOJUTH UCCIICAOBAHUE alaliTAIlMA TKAHEBBIX AJIEMEHTOB K
IENCTBUIO Pa3TUYIHBIX OMOJIOTHYECKUX, (hu3nyecKux,
XUMHYECKUX U APYTUX (HaKTOPOB

Bnangeer

— HaBBIKAMH CHUCTEMHOI'O aHAJIN3a B3aMMOOTHOIIECHMS KJIETOK,
TKaHed W  (QYHKIHOHAIBHBIX CHCTEM  OpPTaHU3MOB  —
MIpeICTaBUTeNel BCeX IapCTB

I1K-5.2 Uccnenyer
B3aMOOTHOIICHUS KJICTOK, TKaHEH U
(YHKIIMOHAIIBHBIX CUCTEM

3HaeT
— MOHeKy.HS[pHLIC, I/IMMYHOJ'IOFI/I‘ICCKI/IC nu (1)I/I3I/IOJ'IOI‘I/I'-IGCKI/IG
ACMeKThl U3YYCHHUS KIETOK MHOTOKIIETOYHBIX, MAJOKJICTOUYHBIX

OpraHU3MOB. 1 OJTHOKJIETOYHBIX OPraHU3MOB
YMmeer
— TIPOBOJUTH UCCIIEOBAaHUE alalTAlld TKAaHEBBIX AJIEMEHTOB K
NEHCTBUIO  PA3IMYHBIX  OHMOJIOTMYECKHX,  (U3MUECKHUX,
XUMUYECKUX U IpYTUX (akTopoB
Buiageer
— HaBBIKaMHM CHCTEMHOTO aHalM3a B3aMMOOTHOLIEHHS KIIETOK,
TKaHe W  (QYHKIMOHAIBHBIX CHCTEM  OpraHW3MOB  —
MPEACTABUTENIEH BCEX LIAPCTB
[K-5.3 TIpoBoauT cucTeMHbIi aHan3 | 3HaeT
B3aMMOOTHOILIEHUH KJIETOK, TKAaHEH U | — METOJUKY  TPOBEAECHUS  CHCTEMHOIO  aHalIM3a
(YHKIMOHAIBHBIX CUCTEM B3aMMOOTHOILIECHHS KJIETOK, TKaHEH U (YHKIMOHAIBHBIX CUCTEM
OpTaHU3MOB. OpTraHU3MOB
YmMmeer

— TMPOBOJUTH CUCTEMHBIM aHANN3 B3aMMOOTHOUICHUS KIETOK,
TKaHeH U PYHKIIMOHATBHBIX CHCTEM OPraHU3MOB

Bmaneer

— METOAMKOM  MpOBENEHUS  CUCTEMHOrO0  aHalIM3a
B3aMMOOTHOIICHUA KIICTOK, TKaHeﬁ n ®YHKHHOHMBHLIX CUCTEM
OpraHU3MOB




Ne KonTponupyemsie Kon u HaumeHoBaHMe PesynbTatel 00yyeHus OueHovHbIE CpeacTBA
n/n pa3aenbl / TeMbl HHIMKATOPA T0CTHKEHUS TeKy il Tpomesky-
AUCIHITHHBI KOHTPOJIb TOYHAS
aTTecTanms
1.| Tema 1. [IK-2.1 Pa3paOarsiBaet 3HaeT TecT Bompocsr k
CrpykTypHas [IPaBUJIa ¥ aJTOPUTMBI — METOANYECKHE OCHOBBI IIPOEKTUPOBAHMSI, BBIIIOJTHEHUS ITOJIEBBIX 9K3aMeHY
uepapxus u MPOEKTUPOBAHMSI, BBIITOTHEHUSI | U TaOOPaTOPHBIX OMOJIOTMYECKUX, IKOJIOTHIECKUX UCCIICIOBaHUIH
MOJIEKYJISIpHAS ab0PaTOPHBIX OMOIOTUYECKUX, | YMeeT
OpraHu3alys KIETKU. | SKOJIOTUYECKUX UCCIECJOBaHUH. | — pa3pabaTeiBaTh MpaBWiIa M AITOPUTMBI MPOEKTUPOBAHUS,
Knerku npokapuor u | [1K-2.3 IIpumenser BBITIOJIHCHUSL JIA0OPATOPHBIX OWOJIOTUYECKHUX, HKOJOTUYCCKHUX
JYKapHOT METOAMYECKHE OCHOBBI UCCIIeTOBaHNHN
MIPOEKTUPOBAHUs, BEIIIONHEHUsT | Bianeer
71a00paTOPHBIX OMONIOTHYECKUX, | — HABBIKAMM Pa3pabOTKU U COBEPIIEHCTBOBAHUS HOBBIX NIPABUI U
9KOJIOTHUECKUX MCCIEAOBAHHUN, | alTOPUTMOB MPOCKTHPOBAHHS, BHIIOJTHEHUS 1a00paTOpHBIX
HCHOJB3YEeT COBPEMEHHYIO OMOJIOTMYECKUX, FKOJIOTHYECKUX UCCIIeIOBAHUI
2.| Tema 2. CTpykTypa ¥ | anmaparypy ¥ BEIYUCIUTENBHEIE | 3HaeT KOJUIOKBUYM
MOJIEKYJISIpHAsT KOMIUIEKCHI B MOJIEKYJISIPHOM U | — OCHOBHBIC COBPEMCHHBIC IOJICBBIC M J1a0OPATOPHBIC METO/IbI
IUHaMUKa KJIETOYHOM OHMOJIOTHH. HCCIIEN0BAHUSA OMOJIOTHH U DKOJIOTUH
kieTounbix MemOpan | I1K-3.1 U3ygaer cTpykrypy u Ymeer
GyHKIMM GHOTIOIMMEPOB, MX — paboraTh Ha COBPEMEHHOH aHAIMTHYECKOM ammaparype
KOMITIOHEHTBI U KOMILIEKCHI, COBpEMEHHOH Onoornyueckoii naboparopun
MEXaHU3Mbl XpaHEHHUS, Brnaneer
nepeaayy u pealn3aiu — COBpEMEHHBIMHU METO/IaMH HCCIIEIOBAHUM B SKOJIOTHH U
FeHeTUYCCKOM HH(pOPMAIMK HA | GHOJIOTHU
3.| Tema 3. Ctpykrypa MOJIEKYJIIPHOM yYpOBHE. 3HaeT TECT

XpOMAaTHHa,
MOJIEKYJISIPHBIC
MEXaHU3MBI
peTUTUKAIIAH,
penapanuu u
pexomoOunaruu JTHK

[1K-3.2 JleTansHO
XapaKTEPHU3yeT OCHOBHBIC
MIPOTIECCHI, TIPOTEKAIOIIINE B
JKUBOH KJIETKE: MPOLIECCHI
PEIUIMKALIMY, TPAHCKPHIILIUH,
TPaHCIALUH, PEKOMOUHAIIHMH,
penapainuu, nporeccunra PHK
1 0€ITKOB, OEIKOBOTO (POJIUHTA
Y JIOKHHTA.

[1K-3.4 Ananuzupyer

— CTPYKTYpY M (YHKIMH OHOIOJUMEPOB, MX KOMIIOHEHTHI M
KOMIUIEKCHI, MEXAaHH3MBl XPAaHEHUW:, Iepelaud W pealn3aluu
TeHeTHUYeCKON HH(OpMAIINU Ha MOJIEKYJIIPHOM YPOBHE

YmMmeer

— ONpeAeNsTh CTPYKTYpy M (QyHKIMH OHOIOIMMEPOB, HX
KOMIIOHEHTBI U KOMIUIEKChI, MEXaHU3Mbl XpaHEHUs, Nepeaadyd u
peanu3anuy TeHeTHYecKod WHGQOpMAIMA Ha MOJICKYJISIPHOM
YPOBHE

Bnaneer

— METOJIUKOW OIpeJINICHHsI CTPYKTYPBI ¥ (DYHKIIUH




Tema 4.
TpaHckpunius.
Perynsuus
AKCIPECCHUU TCHOB

Tema 5.
I'eneTnueckuii KO.
Mexann3m
TPAHCIISAIUN

Tewma 6. LlutockeneT

CTPYKTYpY U QYHKIIMH T€HOB U
T€HOMOB, IIPOBOJIUT
CTPYKTYPHO-(YHKIIMOHAIbHBIN
aHaJIM3 OTIENbHBIX OCITKOB U
MIPOTEOMA B IIEJIOM.

[IK-4.1 IlpoBoaut
000CHOBaHUE HAYYHBIX
HCCIIEA0BAHUN B MOJIEKYJIIPHOI
1 KJIETOYHOH OMOIOTHH B LIEJIAX
Pa3BUTHS HAYYHOTO OTEHLIUAIA
poccuiickoro JlanbHero
Boctoka u ocBoeHus pecypcos
MupoBoro okeana.

[1IK-4.2 Beimomanser
MIPUKJIaTHBIE U TIOUCKOBBIE
Hay4HbIC UCCIICIOBAHUS U
pa3paboTKH B MOJIEKYISIPHOW U
KJIETOYHOU OMOJIOTHH,
HalpaBJICHHBIX Ha Pa3BUTHE
HAYYHOr'0 MOTEHIIHANA
poccuiickoro JlanbHero
BocToka 1 ocBoeHms pecypcoB
MupoBoro okeasa.

IIK-5.1 Uzygaet
B3aMMOOTHOIIIEHUS KJIETOK,
TKaHell 1 GyHKIUOHAIBHBIX
CHCTEM OPraHU3MOB.

IIK-5.2 Uccnenyer
B3alMOOTHOILIEHUS KJIETOK,
TKaHel 1 QyHKIUOHAIBHBIX
CUCTEM OpPTaHU3MOB.

[IK-5.3 TIpoBoaUT CUCTEMHBIH
aHaJIN3 B3aMMOOTHOILIEHUI
KJICTOK, TKaHEH U
(PYHKITMOHATBHBIX CUCTEM

OHOTONIMMEPOB, UX KOMIIOHEHTOB M KOMILJIEKCOB, MEXaHHU3MOB
XpaHeHUs, epeadn U Pealn3aliy TeHeTHIeCKoW HHPOpMAaIiH
Ha MOJIEKYJISIPHOM YPOBHE

3Haer

— TpOLeCCHl  peIUIMKAIM{, TPAHCKPUIIWH,  TPAHCIAINH,
pexomOuHaru, penaparun, mnpoueccuara PHK wu  Genxos,
0eJIkoBOTO (POJIIMHTA U JIOKUHTA

Ymeer

— JIeTIBFHO ONHCAaTh W OXapaKTepPH30BaTh OCHOBHBIE IPOIIECCHI,
MPOTEKAIOIINE B )KUBOH KJIETKE

Biageer

— METO/IaMH UJICHTU(HUKAIIMN OCHOBHBIX MIPOLIECCOB,
HPOTEKAIONINX B KJICTKE

TECT

3HaeT

— CTPYKTYPY ¥ QYHKIIUU T€HOB ¥ TEHOMOB

Vmeer

— aHAJIM3UPOBATH CTPYKTYPY ¥ (PYHKIIMU T€HOB M TCHOMOB
Bnangeer

— HaBBIKAMH CTPYKTYPHO-(YHKIIHOHAIBHOTO aHAJM3a OTAEIbHBIX
0EJIKOB M MPOTEOMa B IIEIIOM

TECT

3Haer

— TEKYIIyl0 CHUTYyallli0 pa3BUTHUSA
poccuiickoro JlanmeHero Bocroka u
MupoBoro oxeaHa

YmMmeer

— 0XapakTepu30BaTh JOCTHXECHUSI COBPEMEHHON HayKu B 00JacTH
MOJIEKYJISIDHOH M KIJIETOYHOW OHMOJIOTMM B LENAX pa3BUTHSA
Hay4YHOro mnoreHuuana poccuiickoro JlaneHero Boctoka u
OCBOCHHUS pecypcoB MUpOBOIro OKeaHa

Bnaneer

— cO0COOHOCTHI0 0O0CHOBAHUS HAYYHBIX UCCIIEIOBAHUHN B
MOJIEKYJIIPHON U KJIETOUYHOW OMOJIOTHH

HAay4yHOTO TOTEeHIHalIa
OCBOGHHSI PECYpPCOB

KOJUJTIOKBUYM




Tema 7.
MexKiIeTOuHbIE
KOMMYHHKAIIAH,
CUTHAJIbHBIC TTYTH,
yIpaBJieHHE
penpoayKuuen u
nddepeHInpoBKOH
KJIETOK

OpraHu3MOB.

3Haer

— (¢yHAaMeHTaJbHbIC HAy4HbIC HCCIICIOBAaHMSA U pa3pabOTKu B
001aCTH MOJIEKYJISIPHOM M KJIETOYHOH OMOJIOrHuH, HampaBiieHHbIE
Ha pa3BUTHE HAy4yHOro MOTEHLMana poccuiickoro JlansHero
BocToka u ocBoeHus pecypcoB MupoBoro oxeana

YmMmeer

— BBITNOJHATH NPHUKJIaJHbIE U TOMCKOBBIE HAYYHbIE HCCIET0BAHUS
Y pa3pabOTKH B MOJICKYJISIPHON M KJIETOUHOW OMOJIOTHN

Bnageer

— HAaBBIKAMH UCIIOJIB30BAHUS IPHUKIAIHBIX U TIOUCKOBBIX
HAYYHBIX HCCIIEJOBAHUH U pa3pabOTKH B MOJICKYJISIPHOH H
KJIETOUYHOU OMOJIOTMH, HAIIPABJICHHBIX Ha Pa3BUTHE HAYYHOT'O
noTeHIuana poccuiickoro lansuero Boctoka u ocBoeHUs
pecypcoB MHpoBoro okeasna

3HaeT TECT
— MOJICKYJISIpHBIE, HWMMYHOJIOTHUECKHE U (DU3HOIOTHYECKHUE
ACMEKTHl M3YYCHHS KJIETOK MHOTOKJIETOYHBIX, MAIOKIETOUYHBIX U
OJTHOKJICTOYHBIX OPTaHU3MOB

YmMmeer

— TPOBOJUTH HCCIEAOBAHUE aIAlTAI[N TKAHEBBIX IJIEMEHTOB K
JIEHCTBUIO Pa3IUIHBIX OMOJIOTHYECKUX, (huznuecKuX,
XUMHYECKUX U APYTUX (HaKTOpOB

Bnaneer

— HaBBIKAMH CHCTEMHOI'O aHAJIM3a B3aUMOOTHOIIEHUS KJIETOK,

TKaHeW U PYHKIIMOHAJIBHBIX CUCTEM OPraHU3MOB —

MIpPEJICTAaBUTENIEH BCEX IIAPCTB

3Haer TeCT

— MOJICKYJIPHBIC, HUMMYHOJIOTUYCCKUC U q)HSPIOJIOFI/I‘IeCKI/Ie
ACHECKThI U3YUCHUA KJIIETOK MHOI'OKJICTOYHBIX, MaJIOKJICTOYHBLIX U
OIHOKJICTOYHBIX OPTraHU3MOB

VmMeer

— HpOBO}II/ITB HUCCIICAOBAHUC aaaliTallii TKAHCBBIX 3JICMCHTOB K
JIENCTBUIO pa3nyHbIX OHOJIOTHYECKUX, (hu3HYECKUX,
XUMHYECKUX H APYTUX (PakTopoB

Bnaneer

— HaBBIKaMH CUCTCMHOI'O aHaJIn3a B3aMMOOTHOIIICHNA KJICTOK,




TKaHeW U PYHKIMOHAIBHBIX CHCTEM OPraHU3MOB —
MpeJICTaBUTENEH BCeX 1IapCTB

3HaeT

- METOTUKY TIPOBEICHIS CHCTEMHOTO aHanu3a
B3aMMOOTHOIIICHUS KJIETOK, TKaHEeH W (YHKIIMOHAIBHBIX CHCTEM
OpraHu3MOB

VYmMmeer

— HpOBOI[I/ITb CI/ICTGMHI)II\/'I aHaJIN3 B3aMMOOTHOHIICHHSA KIICTOK,
TKaHel U QYHKIHOHAIBHBIX CUCTEM OPTaHU3MOB

Bnaneer

— METOJIUKOU MPOBEACHUS CUCTEMHOT'O aHAIHM3a
B3aMMOOTHOIICHUSA KJICTOK, TKaHefI nu q)YHK]_[I/IOHaJ]I)HI)IX CUCTEM
OpraHU3MOB

KOJIJIOKBUYM




JIJIsl MUCTIUTUTMHBI UCTIOB3YIOTCS CIEAYIONINE OIEHOYHBIE CPEICTBA!
1. CemuHap-KOJIIOKBUYM
2. TectupoBanue

CeMHHaP-KOJIJIOKBUYM MOXET CIIY>KHTh (JOPMOI HE TOJIBKO IPOBEPKH, HO
Y TIOBBIILICHUS 3HAaHUI CTyJeHTOB. Ha KoJIJTOKBHyMax MOryT 00CYKIaTbCs BCE WU
OTJIEJIbHBIE TEMBI, BOIPOCHI H3y4aeMOTI'0 Kypca.

Kpurepuu onieHKH 3a BBICTYIUIEHU (JOKJIa/Ibl) HA KOJJIOKBUYMax T€ e, 4TO
U TIpY YCTHOM OTBETE.

Tembl 1 BOIPOCHI CEMUHAPOB-KOJIJIOKBUYMOB

Tema 1. CTpyKkTypHAasi HepapxXus U MOJIEKYJISIPHASI OPraHU3aIUs
KJIETKH.

— JlaTh CpaBHHUTENBbHYIO XapaKTEPUCTHKY KJIETOK MPOKAPHOT U 3yKAPHUOT:
IUTaH CTPOEHUS, KOMITAPTMEHTANIM3A1IMsA, YBOJIIOLIMOHHAS TMHAMUKA.

— OOBSACHUTH MOJNEKYJSIPHYIO CTPYKTYPY U TUHAMUKY O€JIKOB.

— OOBACHUTH MOJIEKYJISIPHYIO OPTAaHU3ALMIO0 HYKJIEMHOBBIX KUCIIOT.

— MonekynspHble BUIBl JUMUAOB MU UX POJb B OPraHU3alUd KIETOUHBIX
MeMOpaH.

— OxapakTepu30oBaTh CTPYKTYPY U CBONCTBA MIMKOMOIUMEPOB.

Tema 2,3. CTpyKTypa M MOJIEKYJISIPHAS IMHAMHUKA KJIETOYHBIX
MeMOpaH.

— Opranu3zaiusi OMOJOTUYECKUX MEMOPAH.

— Tpaucnoptabie GyHKIIMM MeMOpaH.

— lopuzoHTanpHass HEOJHOPOIHOCTh W BEPTHUKAIbHAs ACUMMETPUYHOCTH
MeMOpaH.

— benku, Bxoasmue B coctaB Ouonormdyeckux memoOpan. Kiaccudukanus
MEMOpaHHBIX OEJIKOB IO TMOJOKEHUIO OTHOCUTEIHHO JHUIUIHOTO OWCIIOS.
Crioco0nI 3aKkperuieHus1 OEIKOB B MEMOpaHe.

— VYrieBoa-coaepxamiye OuUonoauMepsl (TJIMKOKOHBIOTAThl) B COCTaBe
MeMOpaH: TIMKONPOTEUHBI U MPOTEOTIMKAHBI, TTUKOIUIUABL. OCHOBHBIE KIIACCHI
IJIMKO3aMHUHOTJIMKAHOB B COCTaBe opraHu3ma. OyHKIUHU YIIIEBOJCOJAEPKAIINX
HOJIUIIENTHIOB U 0elKOB B opranuzme. CTpykTypa U QyHKIUHU TIUKOJIUIUIOB.

— Tumbl  MEXKJIETOUYHBIX KOHTAKTOB  (M3OJHUpYIOIIME —  IUIOTHBIE
COEJIMHEHHUS; 3aIKOPUBAIOIINE — aIT€3UOHHBIE KOHTAKTHI, IECMOCOMBI, (DOKAJIbHbBIE
KOHTAKTHI ¥ TIOJTYIECMOCOMBI; KOMMYHUKAITMOHHBIE — IIEJIEBBIC KOHTAKTHI).

Tema 4, 5, 6. CTpykTypa XpOMaTHHA, MOJIEKYJISIPHbIE MEXaHU3MbI
pemMKanuu, penapanuu 1 pekomoOunanuu JTHK.



— CrpykTtypa u  KjaccupuKaluus  XpoMOCOM.  OJDyXpOMaTWH U
rerepoxpomaTuH. Konupytromas n nekogupyromas JHK.

— Maxopnsie JIHK-cBs3biBatonme O€NKM W HMX pOJIb B OpraHU3ALMU
TPEXMEPHON CTPYKTYphl XpoMarTuHa. ['mctoHoBeie Oenku. HermcronoBbie Oenku
XpoMaThHa. XpOMOCOMHBIE TEPPUTOPUH U SJICPHBIN MATPHUKC.

— QOYHKUHMOHAJIBHBIE AaCMEKThl CTPYKTYPHOW OpPraHU3alMM XpOMATHHA.
Monaudukanuyu ruCTOHOB U UX POJib B (PYHKIIMOHATBHOM aKTUBHOCTH XPOMATHHA.

— O6wmue npunnunsl permkanuu JJHK. CrpykTypa BUIKH peruiMKaLyu,
OCHOBHBIE YYACTHHUKH ITPOLECCA PEIIIMKALINY.

— JHK-nonuMmepaspl MpoOKapuoT U 3YKapUOT: OpraHU3alusl 1 0OCOOCHHOCTH
dbyHkImonupoBanusa. 5°—3’- m 3’—5’- dk30HyKIea3Has akTuBHoCcTh JIHK-
nonumepas. Nick-tpancnsuus, crpyktypa PollE. coli, momens ¢parmenta
KieHoBa W mpUHIMI aBTOKOPPEKIMH OMMOOK permukanuu. [IporeccuBHOCTh
JIHK-nonumepasz. Ponp Oenka PCNA u B-cyowseaumnunsl JIHK-nonumepassr 111
(Pollll) B oOecneueHUH MPOIECCUBHOCTH (HEPMEHTATUBHOIO  KOMILJIEKCA
PEIUIMKALNN.

— Ilpaiimepbl, mpaiiMa3Hass  aKTHUBHOCTh  (DEPMEHTOB  pEILIMKALUU,
0COOEHHOCTH MHULMAIUH PEIUTHKAIIH.

— Ilpunuun nonumepasHoit uennoi peakuuu (IILP) m ee 3Hauenue s
MosekysipHoit ouonoruu. Tepmoctabunbabie [JHK-nonmmnmepasbl. Ctaguu mukiia
[THP, coOertus [P, mpoucxonsiye Ha pa3iUYHBIX IUKIaX. Pa3sHOBUIHOCTH
[TLIP.

— IIpocTpaHCTBEHHO-BpEMEHHAsl ~ OpraHu3alUsi COOBITUI  PEIUIMKALUU.
Jlupupyromass u  otcraromias uenu, @parmentel Oxazaku. HanpasieHus
peIUIMKAlMM W peaJn3alysl 3aTPYJHEHUN pEIUIMKAlMd B IPOCTPAHCTBEHHOU
OpraHU3alMU PEIUIMKAIMOHHON «MAaIIUHBI».

— OcoOennoctu perukanuu MutoxoHapuanbubix JIHK. Calitel Hauana
peIMKauy JMAUPYIOIIEN U OTCTaroIen neneu, D-nernu.

— OcoOennoctu  perummkauuu — TenomepHot  JIHK.  Crpyktypa w
dbyHKUMOHUpOBaHUE TeiaoMmepas, TenomepazHas PHK, npunmun oOpatHoit
TpaHCKpUMIIMA B pabore Tenmomepasbl. Jlumur JI. Xeidnuka u aKTUBHOCTH
TenoMepasbl. JIMCKyCCHOHHBIE BOIIPOCHI O POJU TeloMepa3 B 00ecrnedeHuu
«OeccMepTHst KIIETOKY.

— IloBpexkaenne JIHK wu wmexanusmbl penapannu  JIHK. Mexanuzm
YAQJIEHUS OCHOBAHUS W MEXAHU3M YNAJICHHUS HYKIECOTHJIAa — OCHOBHBIE MYTH
penapauuu. I'mukosumnasel nu  AP-3HOOHYKIEA3bI. JTHK-nonmmmepa3ssi,
obecneunBaromue penapauuio JIHK. AnbrepHaTHBHBIE MEXaHU3MBI MPSMOTO
XUMHUYECKOro npeodpazoBanus nospexaenHoi JJHK.



— OOmas pexomOunanuss JJHK — pexomOunamus romonorumunoit JIHK
(general recombination, homologous recombination). Poib o01ieit pekoMOuHaINK
B pernapanuu JJHK. MelioTnueckas pekoMOUHAIIHS.

— MoOuabHBIE T€HETUYECKHE  BJIEMEHTBI, TPAHCIO3ULMS M  CaUT-
cneruuueckass  pekomOuHanus.  JIHK-tpancmoszonsl.  PerpoTpaHcmo3oHE:
PETPOBUPYCHOTO " HEPETPOBUPYCHOTO TUIIA. OyHKIIMOHUPOBAHUE
PETPOTPAHCIIO30HOB MIIEKOIIUTAIOIIMX Ha TMpuMepe perporpaHcno3oHa Ll.
KoncepBaTuBHas caitT-crienuduyeckas pekoMOUHaIus U 6akrepuodar A.

Tema 7, 8, 9. Tpanckpunuus. PeryjJsnusi 3KCrpeccuy reHoB.

— llenTpanbHas qorMa MoJIEKYJIsIpHOUM Omosioruu. [loHsATHE TpaHCKPUIILIMH.
I'en, CTPYKTypHast OpraHu3aLus reHa, TpaHCKPUOUpPYyEMBbIE U
HETPaHCKPUOMPYEMbIE PETHOHBI, IPEPHIBUCTasl CTPYKTypa TeHa (PK30HBHI,
UHTPOHBI). POJIb NPOMOTOPOB M KOHCEHCYCHBIX IIOCJIEIOBATEIbHOCTEN B
MEXaHU3M€ HHULMALMY TPAHCKPUIILIHH.

— PHK-nonmumepaspl  mpOKapHOT W JYKApUOT:  CTPYKTYpHBIE U
(yHKIHOHATIbHBIE OCOOEHHOCTH. Y4acThe TpaHCKpUIUMOHHBIX (aktopoB (TF) B
MEXaHU3M€ MHULUAUUUA TpaHckpunuuu, posib TFIID u ¢ — cyobenununbsr PHK-
HOJIUMEPA3bl MPOKAPUOT B (POPMUPOBAHUN MHUIIMATOPHOTO KOMILIEKCA. YdacTue
(dakTopoB  3JIOHraMu B OOECHNEYEeHWH  TPaHCKpUNuuu. TepMuHaLM
TPAHCKPUIILIUU.

— Iloctrpanckpunumonnsle n3MeHenuss MPHK sykapuor: kanupoBanue,
CIUIAMCHHT, IOJINAICHWIMPOBAHUE. AJTbTEPHATUBHBINA CIUIAVCHUHT.

— DOddexr  monmoxeHuss  reHoB.  WMHakTuBamus X =~ XPOMOCOMBI
MJIEKOITUTAOIIUX.

— OCHOBHBIE YPOBHM pEryJSIIMM AaKTUBHOCTH TE€HOB. ALETUIMPOBAHUE
THCTOHOB.

— OCHOBHBIE YPOBHU PETYJSILIMU aKTUBHOCTH TeHOB. MetnnupoBanue JJTHK,
Pa3HOBHUIHOCTH.

— OcHOBHBIE YPOBHHU peryssiun aKTUBHOCTHU T'€HOB.
ITocTTpaHCKPUNILIMOHHBIN YPOBEHD PETYIIALIUMU.

— Perynsiuus reHHOM aKTUBHOCTH aKTUBATOPaMH TPAHCKPUIILIUH.

Tema 10, 11, 12. I'eneTnuyeckuii koja. MexaHU3M TPAHCJIALNH.

— OTtkpbITHE, paciiu(poBKa U CBONCTBA T€HETUYECKOTO KOJa.

— ApjanrtopHasi TMIOTE3a peaM3aldd reHeThdeckoro koaa. CTpykTypa u
CBOMCTBa TPAHCIIOPTHBIX PHK (TPHK): aKLENTOPHAS HOXKKA,
JTUTUIPOYPUINHOBAS, TICEBIOYPUANHOBAS U aHTUKOJOHOBAS METJIM, BapuadesibHas
py4yKa, HTHO3MH U €ro pojb B pacliO3HaBaHUM KOJOHOB, IIEPBHYHAs, BTOPUYHAS U
TpernyHasa cTrpykrypsl TPHK.



— AmunoanmnupoBanueTPHK, amuHoauuia-TPHK-cunTeTassl,
CEJEKTUBHOCTh U TOYHOCTh TPAHCIISIIUU.

— Opranuzanus 1 cbopka pubOOCOM TPOKApUOT U dyKapuor. CHHTE3 H
nporeccudr pudbocoMmanbubix PHK (pPHK). benku pubocom. CailTel akTUBHOTO
uentpa pudbocom: MPHK-cBsi3biBaromuii caiit, A-, P-, E-caiiTbl.

— Craguu TpaHCHSUMWA: WHULMALMSA, DJIOHTalus, TEpMUHALMSA. MexaHu3Mm
dbopMHUpOBaHUS MHUIIMATOPHOTO KOMILIEKCA, (PAKTOPbl WHUIUMALMU TPAHCIIALMH
npokapuoT (IF). ®aktopsl mHunManuu sykapuoT. Daktopwl smonranuu (EF),
daktopsl TepmuHaiuu (RF). Yuactue I'TO B Tpanchsuy.

— IlocTrTpancasaunoHHbIE MoaU(DUKATUN O€JIKOB, YIIPaBJICHUE
(GYHKIHMOHATBLHOM aKTUBHOCTBIO OCJIKOB C TMOMOIIBIO MOCTTPAHCISIIMOHHOTO
IIPOLIECCUHTA.

Tema 13, 14, 15. IluTockeseT: apXUTEKTypa, TPAHCHOPT U
MOJIEKYJ/JIIPHAs JUHAMMKA.

— OcHoBHbIe (GUOPUIUISIPHBIE CTPYKTYPHI IIUTOCKENIETA, UX MOJICKYJISIPHBIN
COCTaB M TKaHECTEIU(UIHOCTD.

— Knaccudukamusi, CTpykTypa H CBOMCTBAa MOJEKYJISPHBIX MOTOPOB.
CBoiicTBa MHO3MHOB, JWHEMHA W KHHE3WHA KAaK OCHOBHBIX MOJICKYJISIPHBIX
MOTOPOB KJIETKH.

— MeXaHOXMMHUYECKOE CONpPSKEHHE W aKTUH-akTuBupyemas ATdasznas
AKTUBHOCTbh MHO3HWHA.

— AKTUH-CBSI3aHHAsl PEryJsIMs padOThI MBIIII HA MMPUMEPE ITUKJIa PaOOThI
CKEJIETHBIX IIOMEPEYHONOJIOCAThIX MBI MIekonuTarommx. Ponp Ca2+ wu
TPOIMTOHUHOBOT'O KOMILIEKCA B 3aITyCKE COKPAILICHUSI.

— Muo3uH-CBsA3aHHas PETYJISIUs pabOThl MBI HA PUMEPE ITUKIIA PaOOThHI
INIAIKUX MBI MiekonuTamux. Pone Ca2+, kanbMOJylMHA U €r0 KMHAa3bl B
MEXaHU3ME COKpallleHHsl. AKTHH-OMOCPEIOBAaHHAS PETYNAlMs pabOThl TIIAIKHX
MBI MJIEKONUTAOMMUX. DYHKIIMOHUPOBAHUE CHEUUAIU3UPOBAHHBIX TJIaAKHUX
MBIIII]  JKUBOTHBIX, OOJAJAIOMIMX COCTOSIHUEM  3alHMpaTesIbHOTO  TOHYyca
(catchstate).

Tema 16, 17, 18. Mexki1eTOYHbIE KOMMYHUKALMU, CATHAJIbHBIC MY TH,
ynpasJieHue penpoaykuuei u nuggepeHuupoBKoOi KIETOK.

— IloHsiTHE KOMMYHUKauMu MEXIy KierkaMu. KomMMyHUKaTUBHbIE
mporiecchl OakTepuit U apoxokeil. Tumsl U MpuUposia CUTHAIOB, BOCIIPUHUMAEMBIX
KIeTKOM. [IOHATHSA CHUTHAN-TIONAIOIIEM KIETKM W KIETKA-MulleHd. [loHATus
auraiga u penenrtopa. [IpuHOMOBI BHYTPUKIETOYHBIX MEXAHU3MOB IE€peladu
curHaiga (BTOPUYHBIE  MECCEHJDKEphl U MOJeKyJIbl-dddextops).  Tumbl
3¢ (HEKTOPHBIX MOJIEKYJI U BO3MOKHBIE Pe3yIbTaThl CHTHAJIUHTA.



— OO6mas xmaccuuKalMs CHUTHANIBHBIX IyTel B 3aBHCHUMOCTH OT
yIAJIEHHOCTH JIMTaHJIa OT KIETKH, CEKPETHPYIOUIEH CHUTHAIBHYI0O MOJICKYIY.
Konrakt-3aBucumblii  curHanuer. [loBemeHueckue  peakiuu — KJIETOK B
MUKPOOKPY>KEHUH  CUTHANBHBIX  MoJIeKyl. CHrHajgbHBIE MOJIEKYJBl  Kak
MOpP(HOTEHBI.

TecTupoBaHue.

TectupoBanue sBisercs HaubOonee 3PpheKTUBHON U 00BEKTUBHOU (hopMoit
OLICHWBAaHWs 3HAHWH, YMCHHH W HABBIKOB, MO3BOJISIONICH BBISBISATH HE TOJBKO
YPOBEHB YUEOHBIX JOCTHKEHUH, HO M CTPYKTYpPY 3HaHUMU, CTENIEHb €€ OTKJIOHCHUS
OT HOpPMBL. TecTUpOBaHWE TMPEANONaracT CTaHAAPTH30BAHHYIO, BBIBEPEHHYIO
npoueaypy coopa u 00pabOTKU JaHHBIX, a TAKKE UX MHTEPIPETALHUIO, TO3BOJIET
IPOBEPUTh 3HAaHWSA OO0y4alOUIMXCA 1O IMIUPOKOMY CIHEKTPY  BOIIPOCOB.
TectupoBaHue HCKIIOYaeT CYOBEKTHBH3M IMPENOJaBaTeNs, KakK B MpoOIecce
KOHTPOJISL, TAK U B IIPOLIECCE OLICHKHU.

Tecr 1
Tema: «CTpyKTypa, cCBOiicTBa U GyHKUMH 0CJIKOB)»

1) CpaBHUTE pacTBOPUMOCTH TpeX NeHTanenTuaoB npu pH=7. Pacnonoxure
UX B MIOPSJIKE BO3pAaCTaHUs TUAPO(UIBHBIX CBOKCTB:

1) ne#t — pen — une — rnum — Ba;

2) ry — acn — cep — ¢heH — uie.

3) apr — M3 — Tpe — TUC — IHUC.

2) Pacnionoxute 31€MeHThI CTPYKTYPhI OETTKOBOM MOJIEKYJIbI B TOU
MOCJIEIOBATEIBLHOCTH, B KOTOPOW OHU BO3HUKAIOT IIPHU CUHTE3E OeKa U
dhopMUpOBaHUM €T0 HATUBHOUW KOH(OPMAIIUH.

1. O6benuHeHNE MPOTOMEPOB B OJIUTOMEPHBIN OEIIOK.

2. ®opMHUpPOBAHKE O-CTIUpAJICH U B-CKIaA4aThIX YYaCTKOB.

3. Ob6pa3oBaHHE MENTUIHBIX CBSA3CH.

4. O6pazoBanue ruaApoHOOHBIX, BOJIOPOIHBIX U MOHHBIX CBA3EH MEXKITY
paavKazaMyu aMUHOKHUCIIOT.

3) Hanumure cTpyKTypHYIO OpMYITy IEHTANENTHIA CIECTYIOIIErO
CTPOCHUS:

I'nc — I'my — IIpo — ®@en — Cep.

4) B3aumopeiicTBuEe CyObEIUHUIL B OJIUTOMEPHOM O€JIKe U OEJIKOB €
JUraHgamMu 00yCIOBIEHO ...........

5) AMHMHOKHCIIOTBHI CEpUH, TUPO3UH U TPEOHUH, COTTIACHO KJIACCU(PUKAIIUU
110 XUMHUYECKOW TPUPOJE PATAUKAIA, OTHOCATCA K «.eenveennnennn... aMHUHOKHUCJIOTaM



6) AcriaparHOBasi ¥ TITyTaMUHOBAs aMUHOKHCIIOTHI, COTJIACHO
KJIaCCU(PUKAIIUHU TI0 XUMHYECKOH MPUPOJIE PATUKATA, OTHOCATCI K «.vvvvnrennnnn. ..
AMUHOKHCIIOTaM | TIPU (POPMHUPOBAHUN TPETHIHON CTPYKTYPHI MOTYT
OOPA3OBBIBATD ....vvenvennnnne. CBSI3U C PaJIUKaIaMU CIEAYIOIINX
AMHUHOKHCIIOT. . ............

7) Paznenenue 6EIKOB METOIOM JIEKTpOodope3a OCHOBAHO HA UX Pa3INIUU

8) B ocHOBe MeTO/1a TeMOIMAIN3a JICKUT pa3IeiICHHE
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI OT HU3KOMOJIEKYJISIPHBIX ITPUMECEN C
1 (0).Y.06) 1115 70 J

9) HazoBuTe naHHBIN TPUTICHTH;

H H

= Ch =N = €= = A=) M
f
o CH O Cood

10) Kakue cBoiicTBa Oesika 00yCIOBIEHbI HATUYUEM B UX CTPYKTYpe
KapOOKCHU- 1 aMHUHOTPYIII?

1. ruAPOUIBLHOCTH U arperaTuBHasi HEYCTOMYUBOCTD;

2. TepMOJIAOUITLHOCTH ¥ PACTBOPUMOCTb;

3. crOCOOHOCTH K AMEKTPO(POpe3y M peaKIusiM OCaKICHUS,

4. am(pOTEpHOCTH U CITOCOOHOCTH K IJIEKTpOdOope3y.

11) Jlnsa n3yyeHus: nepBUYHOM CTPYKTYBI O€JIKa IPUMEHSIETCS METO/I:

1. xpomarorpaduu;

2. pEeHTTEHOCTPYKTYPHOTO aHAJIN34;

3. onpeneneHue KodppuireHTa NocTymaTeJIbHOrO TPEHUS;

4. onpeenieHne XapakTepUCTUYECKOM BSI3KOCTH.

12) KakoBa 0COOEHHOCTb KHCJIBIX OEITKOB?

1. mpeobnaganre TMKapOOHOBBIX aMUHOKHUCIIOT;

2. paBHOE COOTHOIIEHUE TUAMUHO- U TUKAPOOHOBBIX aMUHOKHUCIIOT;

3. npeobiialaHie TMaMUHOMOHOKapOOHOBBIX KUCJIOT;

4. 6eJ0K COCTOUT U3 MOHOAMHHO- U MOHOKapOOHOBBIX KHUCIIOT.

13) benku xapakTepu3yrOTCs:

1. amdoTepHBIMH CBOWCTBAMU;

2. OTCYTCTBUEM CHEIU(DUUECKON MOJICKYJISPHON OpraHu3allnu;

3. COXpaHEHUEM CTPYKTYPhl MOJICKYJIbI IPU KUTISTYCHUH;

4. HECTIOCOOHOCTBIO KPUCTAILITU30BATHCS.



14) BropuuHas cTpyKTypa — 3TO:

1. anpa-criupanb, 6eTa-CKIaA4aTOCTh U aMOp(HbBIE YUACTKH

2. KOH(pUTypaIus NOJUIENTUIHON 1enH;

3. oOpa3zoBaHue MPOTOMEPA;

4. crioco® B3auMOIEHCTBHUS HECKOJIBKUX MTPOTOMEPOB B IIPOCTPAHCTBE.

15) Tpernunas cTpykrypa Oeika — 3TO BbICHIAsl CTYIIEHb OPTaHU3ALUU IS

1. omuromepHbIX OEIKOB;

2. MOHOMEPHBIX OEJIKOB;

3. TOMEHHBIX OEJIKOB.

16) CBs3u, CTAaOMIM3UPYIOIINE OL-CITHUPAJIb;

1. BogopoiHbIE;

2. ruapooOHbIE;

3. IENTUHBIC;

4. nOHHBIE

17) YeTBepTH4Has CTpyKTypa — 3TO:

1. mpocTpaHCTBEHHAs YKIIaJKa IPOTOMEPA;

2. IPOCTPAaHCTBEHHAS YKJIaJIKa HECKOJIBKUX IIPOTOMEPOB;

3. a-ciupalib U B-CTPYKTYpa;

4. oOpazoBaHue JOMEHOB.

18) N3osnexkTpuueckas Touka reMorsioonHa passa 6,8. Kyna murpupyer
naHHbIN 0esok B cpene ¢ pH=3,0 npu snektpodopese?

. murpupyer k KaTony;

2. ocTaeTcs Ha JIMHUU CTapTa;

3. oOpa3yeT OUIIOISPHBIN HOH;

4. MUTpHUpYET K aHOTY.

Tecr 2.
Tema: «IlenTpajsbHas 1orma MosIeKyJasspHOl Ouosorun. CTpykTypa u
(pyHKIMH KIETOYHOIO AAPa»

BriGepuTe ouH MpaBUIIbHBINA OTBET:

1. VYwuyactHukowm kakoro npoiecca sipisercst JJHK:

a) TOJIbKO PETUINKALINH;

0) perIMKaIuy U TPaHCIISLINH;

B) TPAHCISLIUU U TPAHCKPHUIIIUY;

I') TOJIBKO TPAHCKPHUIILINH;

1) TPAHCKPUIILHN U PETUIUKALUY;

€) TOJIbKO TPAHCISALUH.

2. Ha kaxom ypoBHe komnaktuzauuu JIHK Bo3mMokHa TpaHCKpUMIITHS:



a) XpOMOCOMHOM;

0) HYKJICOCOMHOM,;

B) Ha HekomnakTu3oBaHHoM JIHK;

I') XpPOMOMEPHOM;

1) HyKJICOMEPHOM.

3. Ilpomecc TpaHCHSAIUU TPOUCXOINT:

a) B si/Ipe HA HUTAX XpPOMATHHA;

0) B muTOIIIa3Me Ha pubOCOMaXx;

B) Ha IUIa3MajeMMe B pelIenTopax;

') B XpOMOCOMax MpH JACJICHUH KIETKH.

4. Kaxkas MojeKya 3aHUMaEeTCsl HEMOCPEICTBEHHBIM MEPEBOOM S3bIKa
HYKJICOTUJIOB B SI3bIK aMHUHOKHUCIIOT:

a) THK;

0) T-PHK;

B) 0€J0K;

r) p-PHK;

n) u-PHK.

5. MounekynsapHOil OCHOBOM T€HOTHIIA SIBIISETCSA:

a) HK;

0) 6enoK;

B) PHK;

T') TJIF0OKO30aMUHOTJIUKAHBI.

BriGepuTte Bce mpaBUIIbHBIC OTBETHI:

6. Bwimenure komnoHeHThl HykiaeoTuaa JTHK:

a) ne3okcupurbo3a:

0) rIroK03a;

B) I'YaHO3MH,;

r) pochopHas kucinora;

1) pubo3a;

€) TIIoTaMar;

) a30TUCTOE OCHOBAHHUE.

7. OtmeThTe IpaBUIBLHO CHOPMUPOBAHHBIC KOMILIEMEHTAPHBIC AP
Hykieoruaos JIHK:

a) LI-T;

0) V-A;

B) A-T';

r) A-T;

n) V-1

8. Kakue KOMIOHEHTHI 00513aTeIbHO HEOOXOANUMBI AJIsl TPAHCKPHUIIIIUH:



a) pubocoma;

6) JIHK;

B) IHK-nonmumepasa;
I') TJII0KO03Q;

n) PHK-nonumepasa;
€) puOOHYKIICOTHU/IbI;

) 1I€30KCUPHOOHYKIICOTHU/IBI.

YcTaHOBUTE COOTBETCTBUE:

9. VYcraHoBUTE COOTBETCTBHE MEXKY YpoBHeM KoMmmakTuzauuu JIHK u

COOTBCTCTBYIOINMHU OeIKaMu:

Ypoenb kommnaktuzanuu JJHK

BGJ'IOK, y‘-IaCTBYI-OIHI/Iﬁ B OpraHu3anuvu
JaHHOI'O YPOBHS KOMITIAKTHU3alIUH

1. XpOMOHEMHBIN

a) ructod H1

2. HyKJIEOCOMHBIN

0) ructon H3

3. HYKJICOMEPHBII

B) MAaTPUKCUHBI

r) ructod H4

10. Y CTaHOBUTE COOTBETCTBUE MCKOY TUIIOM HYKHGHHOBOﬁ KHCJIOTBI M €€

XapaKTEPUCTUKOM:

Tl HYKJIIEMHOBOM KHUCIIOTHI:

XapakTepUCTHUKA HYKIEUHOBON KUCIIOTBHI:

1. THK

a) KaK MpaBUJIO OJTHOICTIOYEYHAs

2. PHK

0) B cOCTaBe HYKJICOTH/IOB BCTPEUAIOTCS
caeayromue azotuctoie ocHoBanus: A, T, I, 1]

B) B COCTaB HYKJICOTHJIAa BXOJIUT prb03a

') KaK IpaBUjIO JIBYLIEIOYEYHAs

1) BCTpEYaeTCs TOJIBKO Y OaKTepuil

Kpurepuu oueHk TecTHpoOBaHUsA

OLICHKA 50-60 6amnoB
(HEY1OBJIETBOPUTENHHO)

61-75 6amnoB 76-85 6ammoB | 86-100 Gannmos
(YIOBIETBOPUTEIHLHO) (xopor110) (oTIMYHO)

MeTtoanueckue pPeKOMEeHIALNH, onpeesomme npoueaypsbl
OLICHUBAHUSA Pe3yJIbTATOB 0CBOCHMS JUCHHUILIUHBI

OueHoYHbIe CPeACTBA AJsl MPOMEKYTOUYHOM aTTecTAlMU

HpOMe)KYTOqHaﬂ arrecrauust CTyACHTOB II0 JHUCHUINNIMHE IIPOBOJUTCA B

COOTBCTCTBHUMU C JIOKAJIbHBIMH

HOpMaTuBHbIMU akTamu J[IBOY wu gaBusercs

obs3atenbHONM. PopMa OTYETHOCTH MO JUCHHUIUIMHE — SK3aMEH.

MeToanuyeckue YKa3aHud 110 ¢JaY€ IK3aMeHa




DK3aMeH  MpPUHUMAETCS  BEAyIIMM  IpernojaBaTesieM  (JIOLEHTOM,
npodeccopoM), 3a KOTOPHIM 3aKperyieH NaHHBIM BHI y4eOHOH Harpysku B
UHIMBUYyalIbHOM I1ane. @opMa nmpoBeieHus SK3aMeHa YCTHas.

Bpewms, mpenoctaBisiemoe oOydaromemycs Ha TOATOTOBKY K OTBETYy Ha
9K3aMEHE, JOJDKHO cocTaBisiTh He Oosiee 40 muHyTt. [lo mcTeyeHum naHHOrO
BPEMEHH 00YJaroMMiics JOKEH ObITh TOTOB K OTBETY.

[IpucyTcTBHE Ha  JK3aMeHe  MOCTOPOHHMX  JUI[  (KpoMe  JIHII,
OCYILECTBIISIIOIIUX TPOBEPKY) 0€3 pa3pelleHus] COOTBETCTBYIOIIUX JiHIl (PEKTOpa
a1bo mpopekTopa o yueoHon padore, aupekropa HIkonsl, pykoBoaurens OIIOII
WIM JUpEeKTopa JenapraMeHTa), He Jomyckaercs. VHBamuapl M JUma ¢
OTPAaHUYEHHBIMU BO3MOXHOCTSIMU  370pPOBbsl, HE HMEIOUIME BO3MOXKHOCTH
CaMOCTOSITEIFHOTO ~ TIEPEBMKCHHs,  JOMYCKAlOTCS  HAa  JK3aMEeH  C
COIIPOBOX/TAIOIINMH.

[Tpu mpoMexyTOUHOM aTTecTanuy 00yJaroImUMCs yCTaHABIUBACTCS OIICHKA
«OTIIMYHOY», «XOPOIIO», «YyIOBICTBOPUTEIHHO» WIH «HEYTOBICTBOPUTEIHLHOY.
[Tpu HesiBKe oOydarolierocs Ha 5K3aMEH B BEJOMOCTH JI€laeTCs 3alluCh «HE
SIBUJICSD).

Bonpocsl k 3k3amMeny

1. JIaTb CpaBHUTENBHYIO XapaKTEPUCTUKY KIETOK MPOKAPHUOT U DYKAPHOT:
IJIaH CTPOEHUS, KOMIIAPTMEHTAIN3AIMS, IBOJIFOIMOHHAS TMHAMMKA.

2. MonekynspHasi CTpyKTypa U THHAMUKa OCITKOB.

3. MonekynsipHble BUABI JUMUIAOB U WX POJb B OPraHU3AIMHU KIETOYHBIX
MeMOpaH. TpaHncropTHbIe GYyHKIIUA MEMOpaH.

4. benku, BXOAAIIME B COCTaB OMoJIormdecknx MemOpaH. Knaccudukarus
MEMOpaHHBIX OEJKOB MO TMOJOXKEHUI0 OTHOCUTEIHbHO JUMUIAHOTO OHUCIOS.
CriocoObl 3aKkperieHus: 0enKoB B MEMOpaHe.

5. YrieBon-coaepxkaiue Ouononumepsl (TJIMKOKOHBIOTAThI) B COCTaBe
MeMOpaH: TIIMKOMPOTEUHBI M MPOTEOTIUKAHBI, TIMKOIUMUIbI. OCHOBHBIE KJIacChl
TJIMKO3aMUHOTIIMKAHOB B COCTaBe opraHu3ma. DYHKIUU YTIIEBOJCOACPKAIINX
TIOJIUTICTITU/IOB U O6€7KOB B opranu3mMe. CTpykTypa U GYHKIIMH TIIHKOJIUIIHAIOB.

6. TUmbl  MEXKJIETOYHBIX  KOHTAKTOB  (M3OJUPYIOIIME —  TUIOTHBIC
COCIIMHEHHUS;, 3aIKOPUBAOIINE — a/IT€3UOHHBIC KOHTAKTHI, IECMOCOMBI, (DOKAILHBIE
KOHTAKTBI ¥ TIOJTyICCMOCOMBI; KOMMYHHUKAIIHOHHBIC — ITCJICBBIC KOHTAKTHI).

7. CtpykTypa ©  KiIaccu(UKalus  XPOMOCOM.  ODyXpoMaTUH U
rerepoxpomatuH. Kogupytomas u nekogupyromas JHK.

8. Maxopusie [IHK-cBs3biBaromume O€NKM M HX pPOJb B OpraHU3alluu
TPEXMEPHON CTPYKTYphI XpoMmatwHa. [ uctoHoBble Oenku. HermctonoBeie Oemku
XpOMaTHHA. XpOMOCOMHBIE TEPPUTOPUH U AAEPHBIM MATPUKC.



9. OyHKIMOHANBHBIE AaCMEKThl CTPYKTYPHOM OpraHu3aldyd XpOMaTHHA.
Monudukaiuy ruCTOHOB U UX POJib B (PYHKIIMOHATBHOM aKTUBHOCTH XPOMATHHA.

10. OOmwme nmpunimnsl permmkanud JJHK. CtpykTypa BUIKK peruiMkanuu,
OCHOBHBIE yYAaCTHUKHM mporecca permmkanuu. JIHK-nonmumepassl npokapuor u
sykapuoT. [lpalimepsl, mnpaiiMa3zHas AaKTUBHOCTH (EPMEHTOB PEIUIMKAIUH,
0COOCHHOCTH MHUIIUAIIUH PETUTHKAIIH.

11. Ocobennoctu pemnukanuu mutoxouapuaibHbeix JIHK. Caittel Hauana
peIMKaIuy JUAUPYIONIeH U oTcTarole ueneit, D-netnu.

12. Ocobennoctu  perumkanuu — tenomepod  JHK.  Crpykrypa wu
dbynkunonuponanue tenomepas. Jlumur JI. Xeidauka u akTHBHOCTb TEJIOMEPA3BI.

13. TloBpexaenue JIHK 1 MexaHu3Mbl penaparuu.

14. O6masa pekomOunauus JHK — pexomOunanus romosornynoit JIHK.
Ponw o6mieit pexkomOunanuu B penapanuu JJHK. Meitotudeckast pekomOuHaIus.

15. MoOuIbHBIE TE€HETUYECKHUE BJIEMEHThI, TPAHCHO3ULMUS W  CalT-
cnequ¢uueckass  pekomOunaums.  JHK-tpancnozonsl.  PerpoTpancmno3oHb
PETPOBUPYCHOT'O U HEPETPOBUPYCHOTO TUIIA.

16. LlenTpanbHas J0rMa MOJIEKYJIAPHOI OMOJIOTHH. [lonsitne
TpaHckpunuuu. CTpyKTypHasi OpraHu3alus TI€Ha, TpPaHCKpUOUpyeMble U
HETPAHCKPUONPYEMBbIE PETUOHBI, TPEPBIBUCTASA CTPYKTypa reHa. Posib mpoMoTopoB
Y KOHCEHCYCHBIX MOCJIEIOBATEIbHOCTENW B MEXaHU3ME UHUIUAIIUU TPAHCKPUIILIMH.

17. PHK-nmonumepaspl  TPOKApUOT UM DYKAPUOT:  CTPYKTYpHBIE U
(GyHKUHOHATIbHBIE OCOOEHHOCTH. YYacTHEe TPAaHCKPUIIUMOHHBIX (akTopoB (TF) B
MEXaHU3ME WHHUIMALKWK TPAHCKPUIILMU. YdyacTue (aKTOpOB OJIOHTalMu B
o0ecrieyeHnu TPaHCKPUIIMK. TepMHUHALIKS TPAHCKPHUIILIUY.

18. Iloctrpanckpumnuuonusie u3menenuss MPHK sykapuoT: kammupoBanue,
CIUIAMCHHT, IOJINAICHUINPOBaHUE. AJTbTEPHATUBHBIN CIUIANICUHT.

19. OcHOBHBIE ypPOBHHU pPETYISIIIMM AKTUBHOCTH TEHOB. AIETHIMPOBAHUE
ructoHoB. MetunupoBanue JIHK, pasnoBugHocTu.. IlocTTpaHCKpUIIIIMOHHBIN
YpOBEHb  peryisiuuu.  Perymsiuss  reHHOM — aKTMBHOCTH  aKTHMBAaTOpaMU
TPAHCKPHUIILIUU.

20. OtkpeiTHEe, pacmmppoBKa W  CBOHMCTBA TEHETHYECKOTO  KOJA.
AnanTopHas TUIIOTe3a pean3aly TeHETHYECKOro Ko/1a.

21. Ctpykrypa u cBomictBa TpancnoptHeix PHK (TPHK): akmenropnas
HOXKKA, JIUTUAPOYPUIMHOBAS, TCEBAOYPUAMHOBAS U AHTUKOJOHOBAs TMETIIH,
BapualOesbHas pydyka, MHO3MH U €r0 pojib B PACIIO3HABAHUU KOJIOHOB, IMEPBUYHAS,
BTOpUYHAas U TpeTnyHasa cTpykrypsl TPHK.

22. AMUHOAITMITNPOBAHNE TPHK, amuHoanmia-TPHK-cuaTeTassl,
CEJIEKTUBHOCTh U TOYHOCTb TPAHCIISLUU.



23. Opranmzanust 1 cOopka puOOCOM MPOKapuoT U dykapuoT. CHUHTE3 H
npoueccudr pudbocomanbHbix PHK (pPHK). benku pubocom. CaiiTel akTUBHOTO
IIEHTpa PUOOCOM.

24. Craquu TpaHCISIIMU: WHULIMALINS, JIOHTallUsl, TepMUHALIUSL. MeXaHu3m
(dbopMUpOBaHUA WHUIIMATOPHOTO KOMIUIEKCA, (HaKTOPbl MHHUIMALWUU TPAHCISIHH
MPOKAPUOT U AYKApHOT. PAKTOPHI AJ0OHTAUUM U TepMuHauuu. Ydactue [ T B
TPaHCISALUY.

25. TlocTTpaHCIsIIIMOHHBIC Mou(pUKaAIIUN OenKoB, yIpaBlieHUE
(GYHKIHMOHATBHOM aKTUBHOCTBIO OEJIKOB C IMOMOIIbIO MOCTTPAHCISIIMOHHOTO
MPOLIECCUHTA.

26. Llutockener: apXWUTEKTypa, TPAHCHOPT MU MOJIEKYJSIpHas JAMHAMHUKA.
Knaccudukanus, CTpykTypa v CBOHCTBa MOJIEKYJIIPHBIX MOTOPOB.

27. AKTUH-CBsI3aHHAs PETYJSIus paboThl MOMEPEYHONIONOCATHIX U TIAAKUX
MBI MitekonuTatonmx. Pons Ca2+, TpOMOHMHOBOTO KOMIUIEKCA, KaabMOIYJIMHA
U €ro KMHa3hl B MEXaHW3ME COKpaIleHHUS. AKTHH-OMOCPEIOBAaHHAS PETYISALU
pabOoThI IIAJIKUX MBI MICKOIMUTAIOIINX.

28. MexaHu3Mbl KOMMYHHMKAIIUM MEXIy KiIeTkaMud. Tumel U mpupona
CUTHAJIOB, BOCIPMHUMAEeMbIX KiIeTKOH. [loHATHS curHan-nojnaromell KIeTKH Hu
KJIETKHA-MUIIICHU.

29. Tlonsatuss nuranga W perentopa. [IpuHIUOB  BHYTPUKICTOYHBIX
MEXaHM3MOB Tepeladydl CHUrHaia (BTOPUYHBIE MECCEHIDKEPHl M  MOJEKYJIbI-
sbdexToprr). Tunbl 3QPEKTOPHBIX MOJEKYT U BO3MOXHBIE PE3YJIbTaThl
CUTHAJIMHTA.

30. Knaccudukanys CUTHaIBHBIX IyTE€H B 3aBUCUMOCTH OT YIAJICHHOCTHU
JUrasfia oOT KJIETKH, CEKpPEeTUPYIoIleld CUTHaJIbHYI0 MoJeKkyny. KoHrakr-
3aBUCUMBIN cuUrHanuHT. lloBeneHueckue peakiuu KIETOK B MHUKPOOKPYKEHUU
CUTHAJBHBIX MOJIEKYyJ. CUTHAIbHBIE MOJIEKYJIBI KaKk MOP(OTEHBI.

Kpurepuu BpicTaB/IeHHsI OLICHKH 00y4YAaK0IIEMYCsl HA IK3aMeHe

Orenka 3a4era TpeboBanus Kk cYOPMUPOBAHHBIM KOMITETSHITHSIM
«OTITUIHO» OneHKka «OTJIMYHO» BBICTABISIETCS 00y4aromeMycsi, eciii OH IIyOOKO U
MPOYHO YCBOMII MIPOTPaMMHBIN MaTepHa, HCUEPITLIBAIONIE,

MTOCJIETOBATEIHHO, YETKO U JJOTHIECKH CTPOUHO €r0 M3JIaraeT, yMeeT TeCHO
YBSI3BIBATh TEOPHUIO0 C TPAKTUKOH, CBOOOJHO CHpAaBISETCS C 3aladyaMi,
BOIIPOCAMM H JAPYTMMM BHJIaMHM IPUMEHEHUS 3HAaHUH, IpPHYEM HE
3any21H$IeTC$I C OTBECTOM HpI/I BUION3MCHCHUU 3a)1aH1/1171, I/ICHOHBSYGT B
OTBETe  MaTepuall  MOHOTpapUYECKON  JUTepaTypbl,  MPaBUIBHO
000CHOBEIBACT MPHUHATOE PEIICHUE, BIIaJeeT PA3HOCTOPOHHUMHU HaBBIKAMU
Y PUEMaMH BBITTOJTHEHUS MPAKTHUSCKHUX 3a/1a4 110 METOAOIOTUH HAYIHBIX
HCCIIeJOBaHNH.

«XOPOIIO» OreHKa «XOPOIIOY BBICTABISCTCS O00YJArOIIEMYCsl, €CIM OH TBEPJO 3HAET
MaTepuan, TPaMOTHO W TIO CYIIECTBY W3/araer ero, He JOITycKas




CYILIECTBCHHBIX HETOYHOCTEH B OTBETEC HA BOIMPOC, MPABUIBHO MPUMEHSET
TEOPETHYECKHE TIOJIOKEHUSI TPH PEIIeHHH TPAKTHYECKUX BOIPOCOB U
3aj1a4, BiaJieeT HeOOXOJUMBIMU HABBIKAMU U MIPUEMAMHU WX BBITIOJTHCHHS

«YOOBJICTBOPUTCIILHO»

OleHKa «yIOBICTBOPUTEIBHO» BBICTABIIACTCS OOYyYaroIeMycs, €ClIu OH
UMeeT 3HaHHS TOJHKO OCHOBHOTO MaTepualia, HO HE YCBOWII €ro JeTalei,
JIONTyCKAeT HETOYHOCTH, HEJIOCTATOYHO MpPaBUIIbHBIC (POPMYIUPOBKH,
HapyIICHUS  JIOTMYECKOH  IOCJICJIOBATEIBHOCTH B HM3JIOKCHUU
MPOrpaMMHOI0 MaTepHualia, UCIBITHIBACT 3aTPYIHEHUS IMPU BBIMOJTHCHUU
MIPaKTUYECKUX PadoT.

«HEYOOBJICTBOPUTECIBHO»

OreHKa «HEYTOBIETBOPUTEIBHOY BBICTABISETCS 00yJaromeMycs, KOTOPBIi
HE 3HAET 3HAYMUTENHHOM YacTH MNPOrpaMMHOr0 MaTepuala, TOMYyCKaeT
CYIIIECTBEHHBIE OIMMOKH, HEYBEPEHHO, C OONBIIMMH 3aTPyIHEHUSMHU
BHITIONHSET  mpakThdeckue  paborel.  Kak  mpaBmio, — oreHka
«HEYJIOBJICTBOPHUTEIBHO» CTABUTCSA OOYYAIONIUMCS, KOTOPhIE HE MOTYT
MPOJO/DKUTE  OOydeHHe  Oe3  JONOJHUTENBHBIX  3aHATHH 10
COOTBETCTBYIOIIEH TUCIHUIUIMHE.




