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MecTo IMCHUILUINHBI B CTPYKTYpe 00pa3oBaTe/bHON NPOrpaMMbl

Hucuuruinna «MosekyasipHasi OHOJOTHsl KJIETKM» OTHOCHTCS K JAUCHHUIUTUHAM Moayns
«OCHOBBI COBpPEMEHHOW Ouonoruny», Qopmupyemonr ywactHukamu  broka 1. JucuuruimHbl
(Momynu) yuyeOHOTO IIaHa OCHOBHOW MPO(ecCHOHAIBHOM 00pa30BaTeIbHON MPOrPaMMBbl BBICIIETO
oOpazoBanusi (GopmMupyemMas ydyaCTHMKaMu 0Opa30BaTENbHBIX OTHOIIEHHH — TPOrpaMMbl
MarucTpaTypbl MO HAIMpPaBJICHUIO TOATOTOBKM OCHOBHOW Mpo¢ecCHOHATbHONH 00pa3oBaTeNbHON
nporpammsl Beiciiero oopasoBanusi — 44.04.01 Ilemarorndyeckoe oOpa3oBaHHE, HANPABICHHOCTH
(mpodmie) obpa3oBaTenbHON MporpaMMbl «bronorndeckoe oOpa3oBaHmue», 0YHO-3a09Has (popma
00yUeHUSI.

JlucuuIuiiHa ONMpaeTcsi Ha pe3ylbTaThl 00ydeHus, c()OPMUPOBAHHBIC B pAMKaX JUCIUILINH
MoJieKynIpHO-T€HETHUECKHUE METO bl UCCIIEI0BAHUS.

Pe3ynbrarhl u3yuyeHUS IUCLMIUIMHBL SBISIOTCS OCHOBOW Ul W3YYEHUS JUCLUIUIMH U

MIPOXOXKICHUSI MPaKTUK: AKTyajbHble NpoOsieMbl oOmIel Ouosoruu, AKTyallbHbIE MPOOIEMBbI
9KOJIOTMH, MOJIEKYJIIpHO-T€HETUUECKHUE METO bl UCCIIEJOBAHUS.

1. Ilepeyenb NJIAHMPYEMBIX Pe3y/IbTAaTOB 00yyeHHs (00pa3oBaTe/bLHBIX Pe3yIbTATOB)
1O JMCHHUILIHHE

Lenabw 0CBOCHUS TUCIHMILTUHBI «MOJCKYIsIpHAs OWOJIOTHS KIETKW» SBJISICTCS TOJTrOTOBKA
OakamaBpa K paboTe yuuTeneM OWOJOrMM B 0OIIeoOpa3oBaTeNbHON mIKoje. Jlucuurmaa
npeHa3HAYCHA aTh OYAYIIUM YIUTEISAM MPOPECCHOHATBHYIO (TECOPETUUECKYIO U MPAKTUYECKYIO)
MOJATOTOBKY B OO0JaCTH TEOPUHM M METOJAMKH OOydYeHHWs OWOJIOTHMH Ha Pa3IuYHBIX CTYICHIX
00111e00pa30BaTEIILHON IITKOJTHI.

3agadeii OCBOEHHUS AUCUUIUIMHBI SIBJIsieTCS (OPMUPOBAHHME Y CTYAEHTa LEJIOCTHOTO
MpesicTaBiIeHHs] 00 OCHOBHBIX dTarax CTAHOBJIEHUS] COBPEMEHHOW HAayKH MOJIEKYJspHasi OMOJIOTHs
U ee CTPYKType, 00 OCHOBHBIX KaTErOpHsX, MOHATUSAX U METOJaX, O POJIM MU MECTE MOJIEKYJISIPHOM
onosorn B TMPOGECCHOHATBHOM TIOJATOTOBKE Y4YUTENS OWOJOTHM W XUMHH, CHOPMHUPOBATH
TOTOBHOCTh OyayIIero y4uTedas OHOJIOTMM HW XUMHH K 3(GGEKTHBHOMY IPENOJaBaHUIO
MPOIEAEBTUYECKOTr0, 6a30BOro U MpOoUIbHBIX KYPCOB IO MPEAMETY.

B pesynbrare ocBoeHus MporpaMMmbl OakanaBpuaTa OOydaroIIMiics IIOJKEH OBJIAJICTh
CIIEIYIOIMMHU pe3yibTaTaMyu oOydeHHs Mo aucuumuinae «ModekynsapHas OHOoJIOTHs KIETKU» (B
TabJIMLe MPEeICTaBICHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yJIbTaTOB 00yUEHUS MO AUCLUIUIMHE C
HHIAKATOPAaMH JOCTHKEHHUS KOMITETeHIui) (Tabumma 1).

2. O0beM JUCUMILVIMHBI B 3a4€THBIX eIMHUIAX ¢ YKAa3aHHEM KOJIMYeCTBa aKaJeMUYeCKHX
YacoB, BbI/IeJICHHBIX HA KOHTAKTHYI0 pa0oTy 00y4yaroIuxcs ¢ npenojaaparesieM (1o BHIamM
y4eOHBIX 32aHATHII) 1 HA CAMOCTOAITEJIbHYIO Pa00Ty 00y4aromXxcs

< VYyeOHble 3aHATUS
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Tabnuua 1

KoMnerennusa n HHAUKATOPLI €€ TOCTHKCHU S
B JUCHMIIJIMHE

Oo0pa3oBare/ibHbIE Pe3YJbTATHI AUCHUIITHHbBI

(3ranbl GopMUPOBaAHMS JUCHMILIIHMHBI)

3HaeT ymeeT BJajieeT
IIK 2. Cpoocodnocts mnpoexktupoBars u | OP-1 OP-5 OP-10
peain30BbIBATH yuyeOHbIe NMPOrpamMMBbl | IPEIMETHOE COJIepKaHue | MPOEKTUPOBATh y4eOHbIe | 0a30BBIMH HaBBIKaMU
AUCHUILUIUH (MOayJel) mpeaMeTHOW o00gacTH | OMOJIOTUYECKUX AUCLMILINH, MPOrpaMMbl TUCIUTUTHH, pabodme | MPOSKTUPOBAHUS porpaMmm
sl o0pa3oBaTeJbHBIX OpraHu3amuii pasubix | OP-2 MporpaMMsbl IO OHOJIOTHH; JHACUATUINH, 3JIEKTUBHBIX
YPOBHeii o0pa3oBaHusi. CTPYKTYpy YyueOHBIX u pabouux | OP-6 TUCITUTIITAH u pabounx

nporpaMM ¥ TpeOOBaHHS K WX | MPOCKTHUPOBATH OTJICTIbHBIC | TPOTPAMM o onosoruu
NHaukaTopbl 10CTHKEHUSI KOMIIETEHIMU MIPOCKTHPOBAHHIO U PEaTH3allHH; CTPYKTYpHBIC KOMITOHEHTHI | 0a30BOTO YPOBHS;
UIIK 2.1. 3Haer: OP-3 yaeOHOM nporpammsr: | OP-11
CoJIepKaHue OCHOBHBIX HOPMATHBHBIX | COJCPKAHHE OCHOBHBIX | (hOPMYJIUPOBAThH () 07 U | IPEIMETHBIM  COJICPYKAHHEM,
JIOKYMEHTOB, pErJIaMEHTUPYIOIINUX | HOPMATUBHBIX JOKYMEHTOB, | 00pa3oBaTeIbHbIC pe3yabTaThl | METOAAMH W CPEICTBAMU
Onoyornyeckoe  oOpa3oBaHME Ha  Pa3HBIX | PETIAMEHTHUPYIOIIUX OCBOCHHUS TIPOTpamMM, IPOBOJUTH | CO3JIAHUS porpaMmm
YPOBHSIX; Ouosiornueckoe oOpa3oBaHWE Ha | 0TOOD, aHam3 y4e0HOTO | JUCIUILINH, AJIEKTUBHBIX
CTPYKTYpy Y4E€OHBIX W pabouuMx MporpaMMm H | pa3HbIX YPOBHSX; MaTtepuana, (OpMbl OpPraHU3alMU | AUCHUTUIMH u pabounx
TpeOboBaHHMA K  HUX  IpoekThpoBanuto u | OP-4 yu4eOHOM JesATeNbHOCTH, METOJIOB, | MpOTpaMM MO OWUOJIOTHH IS
peanu3anum; BUJIbI y4eOHO - METOJMYECKOTO | CPEICTBA OOyUCHHUSI. 00pa3oBaTEIbHBIX
BUJIBI  y4eOHO-METOAMYECKOro  obecrieueHus | obecredeHus coBpemeHHoro | OP-7 OpraHu3anuii pa3HbIX YpOBHEH
COBPEMEHHOTO Tpoiiecca 00yueHus: OMOJIOTUH. nporecca 00ydeHust OnoJIoruu POEKTUPOBATH y4yeOHbIe | 00pa3oBaHus;

NporpaMMbl  TUCUUIUIMH, B T.4. | OP-12

HIIK 2.2. Ymeer: 3JIEKTUBHBIX; HaBBbIKaMH oTOopa
MIPOEKTUPOBATh y4eOHbIE MPOrPaMMBbl JUCIUILTIH OP-8 coJiep KaHusl, METOJIaMU
(MoJymeit), B T.4. SIEKTUBHBIX JUCIHUILINH; peann3oBaTh yUeOHYIO0 MPOTpaMMy | OLIEHKH 3¢ dEKTUBHOCTH

paboyrie mporpaMmsl IO OHOJIOTHH;

MIPOEKTUPOBATH OTJICIIbHBIC CTPYKTYpHBIC
KOMIIOHEHTBI y4eOHOM POTPaMMBI:
dbopmynupoBaTh 1eNMd M 00pa3oBaTeibHBIC
pE3yNbTaThl OCBOCHHSI IPOTPAMM;

MPOU3BOJUTE  OTOOp  COJIEpKaHusA, JaBaTh
obocHoBaHMe (opmam, MeTodaM, CpeACTBaM
oOyueHus ouosoruu u BBIOODY

COOTBCTCTBYIOIIHUX TEXHOJIOTUI O6y‘-ICHI/I$I Ha

110 OMOJIOTUH B ILIKOJIC,

OP-9

NPOBOJIUTH OTOOP  COJACpIKaHUs,
JnaBaTb  oOOCHOBaHHE dopmam,
METOoJaM, CpeacTBaM OOy4eHus
6uonorun U BBIOOPY
COOTBETCTBYIOIIUX  TEXHOJOTHM

06yquI/15{ Ha Ppa3HbIX YPOBHAX
06pa303aH1/151, JaBaTb OILICHKY

UCIIOJIb3yeMbIX (hOpM, METO/IOB,
CpEnCTB u TEXHOJIOTHH
0o0yueHus




Pa3HBIX YPOBHSAX 00pa30BaHUS.

UIIK 2.3. Bnaneer:

METOJIaMU M CpPEJICTBAMHU CO3JIaHUSl MPOTpamMm
JTMCUMUIUIAH, SJIEKTUBHBIX JUCHUIUIMH U Pabovmnx
nmporpaMM Mo OuOJOTHUU 1T 00pa3oBaTEIbHBIX
OpraHu3aiyil pa3HeIX ypoBHEH 00pa3oBaHusl.

YPOBHIO OCBOEHHMSI MaTepuana Hu
CTEIIEHU 3pPEKTUBHOCTH
nonoOpaHHBIX  (OpM, METOJIOB,
CpeICTB 51 TEXHOJIOTUH B
COOTBETCTBUU C pa3pabOTaHHBIMU
y4€OHBIMU [TPOIPAMMAMHU.




3. Copep:xaHue IMCUUILINHBI, CTPYKTYPHPOBaHHOE N0 TeMaM (pa3/iesiaM) ¢ yKa3aHHeM
OTBE/ICHHOT0 HA HUX KOJIMYeCTBA aKa/leMU4eCKUX YacOB M BUA0B YUeOHBIX 3aHATHH

3.1. Ykazanue mem (pazoenos) u omeedeHH020 HaA HUX KONUYECMEA AKAOEMUYECKUX YACO8 U
61008 YUeOHBIX 3aHAMUIL

NPUMEPHBIIA TEMATHYECKHWM IIAH JIMCLHUATIIVHBI

KonmuectBo vacoB o hopmam
OpraHu3anuu 00y4eHUs
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7 cemecTp
Moayas 1. Bsenenne B MOJEKYJISpHYIO OWOJIOTHIO. | - 2 - 16
MaTtpudHbIe MOJIEKYJIBI.
Moayas 2. Mexanu3mbl, 00eCreYMBaOIINE CTAOUIBHOCTD, | - 2 - 16
TUTACTHYHOCTh 17§ IPEEMCTBEHHOCTh TeHETHYECKOM
nHdopmanuu
Mopayas 3. MexaHu3mbl pPEKOMOMHAIMM T'€HETUYECKOTO | - 4 16
Marepuana
MoayJs 4. 'enom u peanuzanus reHeTnIecko nHpopmarmm | 2 4 16
Moayas 5. MonekynspHble MEXaHW3Mbl — MAaTOJIOTHH, | 2 4 16
CTapeHusi U THOeNIN KIETKU
KommnwrotepHoe rectupoBanue 4 610ka - - - 8
[TpomexxyTouHast aTTecTanus - S5K3aMeH 27
Hroro: 4 16 - 88 27

3.2. Kpamkoe onucanue cooepiicanus mem (pazoenos) OUCyunIuHbl
Kpatkoe conep:xanue kypca (7 cemecTp)

Moayas 1 BBegenne B MoJIeKYJISIPHYIO 0H0JI0THI0. MaTpU4YHbIE MOJICKYJIbI.

MonexynsipHasi OuoJIorus — 11€Jb, 33Ja4d U CBSA3b C IPYTUMHU OTpacisiMU OMOJIOTHUH, XUMHH,
¢u3uku. Tumbl MaTpPUYHOIO CHHTE3a KaK LEHTPaJbHBIA Ipolecc B Iepefaye, XpaHEHUH U
pean3anyy HacjaeACTBEHHOro Marepuaia. CTpyKTypa HyKJI€OTHIOB.

Crpyktypa JHK wu MIPUHLINAT dbopmupoBanus KoH(popMaIui. [TpuHIMI
komruieMeHTapHoctd. Koaer JIHK. ®dwusnueckue mapamerpsl koHbopmarmoHHsix ¢dopm JIHK.
Accommannu JIHK ¢ onuronyknermaamu, mapsl XyrctuHa. Accommanus JIHK ¢ Oenkamu:
OenKoBBIE JIOMEHBI, Yy3Haromue crenuduueckue mnocienosarensHoctn JIHK —  oOmas
xapakrepuctuka. JIC/[ ocHoOBHble Kiacchl: 'neWnuHOBas MOJHMSA", "HHMHKOBBIE Mayblbl",
ANIEKTPOCTATUYECKOE TpPHUTSHKEHHE, [-cka(os], NeTns-Clupaib-NeTis, TPAHCKPUIILIMOHHbIE
(baxTOopBHI.

PHK — crpykTypHas W NOpOCTpaHCTBEHHas OpraHu3anus, (QYHKIUH, KiIaccu(uKaius.
Otnmumst w cxoxactBa B HykneotunHou crpykrype ¢ JHK. Kmaccudukamms PHK. SiPHK —
CTpOeHHE (PYHKIMH B KJIETKaX )KMBOTHBIX U PACTCHUH.

pPHK. Pu6ocomusie PHK ux Bujbl, mepBUUHBIE U BTOPUYHBIE CTPYKTYpbl. CTPYKTYpHBIE
JIOMEHBl U KOMIIakTHas camoykiaaka moiekya PHK. 3nauenune pubocomuoit PHK. Pubocomusie
Oenku, WX pasHooOpasue U HOMEHKIaTypa, B3aumozenctue c pPHK. Ilepudepuueckoe
pacnionoxxenue OenkoB Ha sape pPHK. Tomorpadus OenkoB: ompeneneHue cOCEACTBYIOLUIUX



oenkoB mexay Oenkamu. Tomosorust pPHK, ee mpuBsizka x Tomorpadum 6enkoB. Mopdonorus
pubocomsbl. Pazmepsl, BHEIIHUI BU, IOIpa3/IeIeHUE HA ABE CyObeJMHULIBI.

MPHK (undopmanmonnasi, MaTpiuuHas, MECCEHXEpHas) - CTPYKTypa U (DYHKIHOHAJIbHBIC
yuyactku. Cnenuduyeckue mocieaoBaTeIbHOCTH, CTPYKTYpHBIE 3JIeMeHThI, Jokanu3amus MPHK B
kietke. [Iponeccunr MPHK. Onpenenenne npoueccunra. MHTpoHsl, crmaiicuar. Knaccudukanus
UHTpOHOB. MHTpoHB!I Tpynmnbl |. OCOOEHHOCTH CTPYKTYphl M MEXaHU3MbI cruiaiicunra. Tpanc-
CIUTAMICUHT, €ro paclpoCTpaHeHHE. AJbTEPHATHUBHBIN CIUIAMCHHT. BHOJOrnyeckue MmociencTBus
aNbTEPHATUBHOIO crutaiicudra. Penakruposanne PHK. MousekynsipHble MEXaHU3MBI, TUIIBIL.

TPHK (TpancdepTHas, TpaHCIOPTHAS) TPAHCKPHIIIUS, XapakTepucTuka | Tpanckpumnra mpe-
1-PHK, nponeccuHr, xapakrepuctuka 3peson amuHoanui-T-PHK.

Pu6o3uMbL, MX CIEUPUIHOCTh M MEXAHHU3M JCHCTBHS — TEIOMEpasa, peBeprasa.

PacmmmppoBka renermueckoro koga. (OCHOBHBIE CBOWMCTBA T'€HETHYECKOTO  KOJA.
Oco0eHHOCTH KOZIOBOTO CIIOBapsl.

Mopayas 2. Mexanu3mbl, odecriedrnBaoye cTa0WJIbHOCTb, IJIACTUYHOCTD U
NpeeMCTBEeHHOCTh FreHeTH4YecKoi HHpopmManun

Penapanusi. 3nHaueHue pemapanuu, KiaccuuKkaus THUNOB penaparuu. [pynma
ncrounnkoB noBpexaenus JIHK. Curnansl moBpexieHuid, npeoOpasoBanue curHana. [Ipsimas
penapanus - goropeaktuBanus, Op-aJIKWJIMPOBAaHNWE I'yaHWHA, MpsiMasl pernapamus OJHOHHMTEBBIX
pa3pbIBOB. DKCIM3MOHHAs pemapaius — oOuias xapakrepuctuka, nytd. BER nyts Ha mpumepe
3actpoiiku All-caiitoB; NER-nyre B Momuamux o6nactsix rermoma (global genome repair) u B
tpanckpunironHoaktuBHbIX (TCNER); MMR-nyTh Ha mpuMepe KHIIEUHOH MalOuKu (perapariust
HEKOMIUIMMEHTapHbIX ~ ocHOoBaHWif). IlocTpemnukatuBHas penapanusi. PexomOuHanmoHHas
penapaius - He romosiornyHoe coenuHeHue koHHoB (NHEJ), romonornuynas pekoMOuHAIMs.
TpanckpunuuoHnHas penapaiuss U 0one3Hu, oOycioBieHHblEe nedexkramu penapanuu. SOS-
penaparusi.

Penummkanus. [{ukn perummkanun xpomocoMm. CoObITHsI TOATOTOBKH K peruukanuu JJHK —
ORG-komiekc, 6enku Cdc 6, Cdt 1 u RFC. MCM 2-7 xommiekc. @opmuposanue pre-ICs G — 1
nepuoa. CoObITHE 0OECTIeunBaIONIe MPOXOXKACHUE cTyneHel 6 — 7 B S ¢a3zy. Maunumanus neneit u
30HbI peruukanud. OcobeHHoctn pernkanuu JJHK B cBsi3wm ¢ aHTHmapamienbHONW NPUPOIOi
nereir (leading strand', lagging strand). Tomorpadwuueckas mpobiema cuHTE3a (PparMeHTOB
Oxkazaku. Xapaktepuctuka coObitTuii G — 2 craguu U muto3e. CTpoeHne U (PyHKIIMOHHPOBAHHE
3arpy3unka MmanxeTku (RFC). Bpemennas 3aBUCUMOCTb peIIMKAIIMH: YaCOBBIE MOSICa PETUIUKALIIH.

Monyab 3. MexaHu3Mbl peKOMOMHAMM T'eHETHYECKOT0 MaTepuaJia

PexomOnnanmsa. OOmas xapakTepuCTUKa MPOIECCOB PEKOMOMHAIIMM T€HETUYECKOrO
Martepuana. PexomOuHanuonHass cucreMa | — romosoruuHas pexoMOMHAIUs (PKTOMHYECKas
pekoMOuHanus, romosiornuHas pekomOuHanus y E.Coli — reHermveckuii KOHTPOJIb U
MOJIEKYJISIPHBIM MEXaHHU3M, MOJIelb TOMOJIOTUYHOW pPEeKOMOMHAIIMM Ha OCHOBE pemapanuu
nsyuenovyeunsix paspsiBoB  JIHK). PexomOunamumonnas cucrema |l — pexomOunanus 0e3
romosiorun. Cailt-cnenuduieckast pekomounanusa. Hezakonnas pekoMmOuHanus. TpaHCco3uiuu.

MoayJs 4. I'enoM n peanu3anus reHeTHYeCKOH HH(POPMALMH.

I'enom. Hcropus ¢dopmupoBanus mnoHsATHs TeH. OOmas cxema OpraHu3alMd TeHoMa
9ykapuoT. CTpYKTypHO-(YHKLIHMOHAIbHAs OpraHU3alis I'€HOMOB 3YKapHOT. XapaKTepUCTUKA
reHoma, OJIOUHO-MepapXUueckash MOJieNlb OpraHu3allid TeHoMma — Oa3albHBIN, Oojiee BBICOKUIA,
BbICIIMIM ypoBeHb. Kiaccugukanus perynsaTopHbIX paioHOB. Perynsuus akTUBHOCTH TE€HOB —
MOCTTPAHCIIALMOHHBIE ~ MOAUW(MUKAIMM  aMHUHOKHUCIOT,  HO3MIMOHMPOBAHHE  HYKJIEOCOM,
KOHKypeHTHoe cBs3biBacHue TF u rucronoB ¢ JIHK, merunuposanme JIHK (pomurensckuit
TE€HOMHBIM MMIIPUHTHHT) aKTUBAaLMs T'€HAa WM U3MEHEHHE €ro aKTHBHOCTH NpHU BHeApeHuu MID.
MI'D B reHome. MoneKkynspHble MEXaHU3MbI MIEPEMEIIEHNS TPAHCIIO30HOB U PETPOTPAHCIIO30HOB.
Ponp peTpoTpaHCIO30HOB B COXPAaHEHMM TEJIOMEPHBIX KOHIIOB XPOMOCOM U penapanus
nByHHUTEBBIX pa3pbiBoB JJHK Pons MI'D B nepectpoiikax XpoMocoM. ['OpH30HTaJIbHBIN MTEpEHOC
T'€HOB U HBOJIIOLIHS FEHOMA.

Bbuocunte3 Oenka. OOmas xapakTepucTHKa. TpaHCKpUIIUS — HMHULMALMA: CTPOCHHE
npomoTopa kiacca ||, perynsius nHUIMAIUU TPAHCKPUIIIIUN, MEXaHU3MbI PEMOHTa)Ka HYKJIEOCOM,
¢dbopMupoBaHHE NPEMHULIMATOPHOTO KOMILIeKkca. OmnoHrauus. Tepmunanus. @PopmupoBaHue



a.a.TPHK — xommnekca. Tpancnsus oOmias XxapakTepucTUKa U anmapar TpaHcasuu. MHunuanus
— (baxrops! naunmarmu (elF 1, 2, 3, 4, 5, 6) u ux pons; moaroroBka pudocom, MPHK u a.a.TPHK x
TPAHCISALUY.

Tpancnsauuss — ompenenenue, oOmas xapakTepucThka. WHunmamus - oOpa3oBaHue
MHULMHpYIoLEero komiuiekca u ero coeauHenune ¢ MPHK. Tlouck ctapToBOro kojjoHa — aBa myTu y
3y.- ¥ npokapuot (ckanupymomas mojens M. Ko3zak — TepMuHalIbHAsE MHULUALMS U BHYTPEHHSS
uHUIManus). Jlekomupyromass QyHKOUS Majlod M dH3UMaTHueckas (yHKuMs — OodbIION
CyOBCTMHUIIBI. DJIOHTAIMSI — MOJICNIb 3JIOHTAIMOHHOTO IUKJIA («CMBIKaHUE-PAa3MBIKAHHUE)), ITAIIbI
AIIOHTAIMH — (POPMHPOBAHUE KOJOH-aHTHKOJAOHOBOTO B3aUMOJICUCTBUS B A-ydacTKe PHOOCOMBEI,
nenTu3auus, TpaHciaokanus. TepmuHaums. Perynsuus cuHTe3a Oellka Ha YpPOBHE TpaHCISIUH,
TpaHckpunuuu. [Iponeccunr 6enka u peryssus 3Toro mpouecca.

Moayas 5. MosekyasipHble MeXaHU3Mbl IATOJIOTMH, CTAPEHUS M TH0es N KJIeTKH.

OnyxoneBass TpaHchopManus KJIETKH. XapaKTEpUCTHKA «COIMAIBLHOTO» IMOBEIACHUS
KJIETOK B MHOTOKJIETOYHOM OpTaHU3ME: WHYKIUS Pa3MHOKEHHUSI TyMOpalbHbIMU (pakTopamu, OP,
CUCTEMBI, OXpaHsIole reHoM. MopgoreHeTuueckue peakliuy HeTpaHCc(HOPMUPOBAHHBIX KIIETOK:
dbopmupoBaHre MHUKpOCpeIbl (KaKk KIETKU CTPOST TKaHb), MEXaHU3MBI PETyIAlNH KOHTAKTHBIX
peakuuii. MopdoreHeTnueckie peakuuud OIyXOJE€BO-TPAHCPOPMUPOBAHHBIX KIIETOK (MOTEps
(oKaNMbHBIX aJeTU3UW M aare3uil BTOPOTo Tuma, (GOPMHUPOBAHHE JIOKOMOTOPHOTO (eHOoTHIIa,
aHOMKHUC). MoOJNeKyasIpHO-TeHETUUECKUI aHaJIU3 IPOILIECCOB OIyXO0JIEBOM TpaHchopmaruu: 2-X
ymapHas Mojens Kanieporenesa (Knudson), kmaccudmukarnms Kunsnepa-doresbiiTaiiHa TeHOB
CYIPECCUM OMYXOJH (XpaHUTENHU KJIETOYHOTO LKA, OO0IIero KOHTpoJis). MexaHus3Mm JedcTBUA
reHoB cympeccopoB. Ilyru moBpexaenns ['CO. Meroq wu30HpaTenbHOTO TIOJIABIICHUS
TEJIOMEPA3HON aKTUBHOCTH.

HNuBosonusi onrorene3a (cenecuenuus). Kmaccudukanuss MCTOYHUKOB TepaHTOreHE3a.
I'enom-3aBucumsblie ucrounuku: bel-2, p53/ING1, HLA, E(AIIOE), «rpostHckre TeHbl» (per, tim,
clk), «ieHuBBIe» TEHBI, TEHBI «peaHMMaTOpbl». CTOXacTHYECKHUE: pOJIb 1-0ff XPOMOCOMBI,
metunupoBanue JIHK, rmmko3unmupoBanme Oenka u JIHK, HakomimeHne comMaTnyeckux MyTallui,
Teopust MapruHotamuu. CBOOOAHOpaIMKAIbHBIA HMCTOYHUK CcTapeHus. VMMmyHoormueckas:
«Oonpimme» vacel opranusma («bur-ben»), ponb jxeme3 BHYTpEeHHEH CeEKperuu. DJeBallMOHHAS
(oHTOTEHETHYECKas ) MOIeTb cTapeHus. CTapeHue U arnomnTo3.

IIKC. Ampnonro3. IIporpammmupyemblii  Hekpo3. Ayrodarus. Mwurornyeckas
karactpopa. IIKC konruHmymbl. OOmas xapaktepuctuka nyreid [IKI, oTkpeiTHE,
ounosornueckoe 3HadeHue. MHaykropel U uHruOutopsel. [lytu 3amycka myreir IIKIT — BHenrHwuiA,
yepe3 penentopbl cmept (DR), neiikormuter u IIKIT w BHyTpeHHue myTu (OpraHesuibl).
Mopdonoruueckue xapakrepuctuku nyreid IIKIT — saepnas nerpaganust U 1UTOIUIa3MaTHYECKas
¢daza. buoxmmuyeckue mporuecchl Npu peanuzanuu paznuuHbix nyred [IKD. [Nenermyeckuit
KOHTpoJib paznnuHblx nmyren [IKI'. CxoactBo u otinune myreit IIKT. Dputpounts! n anonros.

4. TlepeyeHb Y4eOHO-METOAMYECKOTr0 00ecrevyeHusi A5l CAMOCTOATEIbHOH padoThl
o0yyaromuxcsl o JMCHUIINHE

CamocrosTenbHas paboTa CTYACHTOB fBIseTcs 0coOoi (opMOi opraHu3aluu y4eOHOTO
npoliecca, MpeAcTaBIsionas co00H MIaHUPyeMYIO, T03HABATEIbHO, OPraHU3aLMOHHO U METOMYECKU
HaIpaBISIEMYIO JIEATENIBHOCTh CTYJCHTOB, OPHEHTHUPOBAHHYIO Ha JOCTH)KEHHE KOHKPETHOTO
pe3ynbTaTa, OCyLIECTBIsEMYIO O€3 IPSMOI MOMOILM MPeroiaBaTes.

CamocrostenbHas paboTa CTYJIEHTOB SIBISIETCS COCTaBHOM 4YacThlO0 y4eOHOH paboThl U
MMeEeT LeJIbI0 3aKpeIUIeHUe U YIiyOIeHUe MOTy4YeHHBIX 3HaHUH U HaBBIKOB, MIOMCK U TPHOOpETeHne
HOBBIX 3HAHMM, a TaK)Ke BBINOJHEHHE YUEOHBIX 3aJIaHHM, MOATOTOBKY K MPEACTOSIINM 3aHATHAM U
sk3aMeHy. OHa mpeaycMaTpuBaeT, Kak IMpaBUiIo, pa3paboTKy pedeparoB, HamucaHHE TOKIIAIOB,
BBITMIOJTHEHUE TBOPYECKUX, MHIMBUAYaAJIbHBIX 33JaHU B COOTBETCTBUU C y4eOHOW MporpaMmmoin
(TeMaTHYECKUM IJIAHOM HM3y4YeHHUs AMCUUIUIMHBI). Tema Ui Takoro BBICTYIUIEHHS MOKET ObITh
Mpe/UIo’KeHa TperoiaBaTesieM WM W30paHa caMUM CTYAEHTOM, HO MaTepHuall BBICTYIUICHHS He
JOJDKEH ~ AyOnmupoBaTh — JIEKIMOHHBIM — Marepuan.  PedepaTuBHbII  Marepuan  CIYXHUT



JOTOJTHUTENBHON HHpOopMaIueil st paboThl Ha MPaKTUYECKUX 3aHATHAX. OCHOBHAS 11€JIb TaHHOTO
BUJa PabOTBl COCTOMT B OOYYEHHMH CTYIEHTOB METOJIaM CaMOCTOSTEIBHOW pabOTHl ¢ yueOHBIM
MaTepuaioM. /[ MOTHOTHI YCBOSHUS TEM, BEIHECEHHBIX B IPAKTHUYECKUE 3aHATHS, TpeOyeTcs paboTa
c mnepBouctoyHnkamu. Kypc mpemycMarpuBaeT CcaMOCTOSITENBHYIO paboTy CTYISHTOB CO
CIELMAJIbHOM JINTEpaTypOil.

Crnenyer OTMETUTB, YTO CAMOCTOSITENIbHAs paboTa CTYJCHTOB pe3y/bTaTHBHA JIMILIb TOT/IA,
KOT'JIa OHA BBITIOJTHSETCS CHCTEMATUYECKH, TNIAHOMEPHO U IIeJICHANIPABIICHHO.

3amaHus UISE CaMOCTOSITENIFHOM pabOThI MPeTycMaTpUBAIOT UCIOIB30BaHNUE HEOOXOIMMBIX
TEPMUHOB W TIOHATHU 1O mpoOiiemMaTnke Kypca. OHHM HAIleNUBAIOT HAa MPAKTHYECKYIO0 paboTy 1o
MPUMEHEHHUIO M3y4aeMOT0 MaTepHalia, MOUCK OMOIMOTpauuecKkoro Marepuana W 3JICKTPOHHBIX
WCTOYHUKOB UH(OPMAIINH, WILTIOCTPATHBHBIX MaTEPHAIIOB.

3amaHusg MO0 CaMOCTOATENBbHOW paldoTe [daloTCsi 1O TeMaM, KOTOpble TpeOyroT
JIOTIOTHUTEIBHOU TPOPaOOTKH.

OO0uuit 00beM C€aMOCTOSTENbHONM pabOThl CTYAEHTOB 10 JUCUUIUIMHE BKJIIOYAET
ayJIMTOPHYIO U BHEAYJIUTOPHYIO CAMOCTOSATEIBHYIO pabOTy CTY/IECHTOB B TEUEHHE CEMECTpA.

AynuTopHas caMoOCTOsTelIbHas paboTa OCyIIecTBIAETCS B (POpME BBIMOJTHEHHS] TECTOBBIX
3aJaHul, Keic-3a1ad, TMHChMEHHBIX TPOBEPOYHBIX PAa0OT TIO AWUCHUIUIMHE. AyIUTOpHas
caMocCTosITeNIbHAas paboTa olecriedeHa 0a30i TECTOBBIX MaTEpHAIOB, KeWc-3a7ad MO pasjeiiaM
JMCIUTUTAHBL

IIpuMmepHbIe TeMbI pedepaToB:
e SELEX (Systematic Evolution of Ligands by EXponential enrichment) rudpuausarum
tpurekcos /JJHK.
e  Munopsusie PHK.
buonoruueckoe koagupoBaHue.
Kimacec PHK — pu6o3umsi.
Kak pabotaet Tenomepasa.
CoBpeMeHHOE MPEAICTaBIEHUE O «MOJIEKYISIPHOU JOrMe OHOIOTUI».
I'ens1 BHE sipa.
[Ipuonsl.
e Tenomeps! u Tenomepasa, QB-penmkasa.
e [lanepoHsl U UX GYHKIHUU.
e  MoekynspHas 3BOJIIOLHUS.
e 3arpy3uuk J-MaHXETKH.
e BpemeHHas 3aBUCUMOCTb PEIJIMKALINU.
e KonBepcus rexa.

Jlna cmyoenmoeg cozoano:

- 9JIEKTPOHHAs 110YTa, IJie HaXOAUTCS UH(OpPMAIUs 10 TEMAaTUKaM CaMOCTOSITEIIbHBIX PadoT,
METOIMUECKUE Pa3paboTKu K KypCy, epeueHb CXeMaTHUECKOro Marepuasa, epeyeHb BOIIPOCOB K
3a4yeTy, OJIOKU TECTUPOBAHMUS, 331a4H 110 MOJIEKYJISIPHOM OMOI0TrUN;

- Ha moptane Yul'IlY caitra HUIL[ ®IIIIBE http:/brs.ulspu.ru, cymectByer 3akiaaka
VYuebHo-MeToMYecKass paboTa, THAe Takke HaxoguTcd HMHPOpMalus IO  TeMaTUKaM
CaMOCTOSITENIbHBIX paboT, METOJMUYECKHe pa3paboTKU K Kypcey, MEepedeHb CXEeMaTHYeCKOTro
MaTepuaia, IepeueHb BONPOCOB K 3ayeTy, OJIOKM TECTUPOBAHM, 3aJaud 10 MOJEKYISIpHOU
OHOJIOTHH;

- Ha caiite http://biocell.omgpu.ru/ crynentam mnpemnaraercs B ¢dopmare PDF yueOHO-
METOIMYECKHE ITOCOOuS;

- B ayauTopuu 334 cTyJeHThl UMEIOT BO3MOKHOCTh CAMOCTOSATENIBHO MPOUTH TECTUPOBAHUE
C MCIOJIb30BaHUEM KOMITbIOTEpHOU mporpaMMsl SCHOOL.

Taxoke cTyaeHTam JUIsl Jy4yIIero YCBOEHHs Kypca Ipejuiaraercs peuieHue 3agad. OOmiee
koanuecTBo — 100 (mprMepHBIi TepeueHb NPUBOAUTCS HUXKE).



http://brs.ulspu.ru/
http://biocell.omgpu.ru/

Ilepeuens yueono-memoouueckux u30anuil Kagheopvl no 60nPoOCcam op2aHu3auuu
CamocmoamenbHou padomsl 00y4arOUUXc

1. Anronosa E.W. MonekynsapHas Ouosorust (yuebnoe nocodue). Omck: OMITIY, 2004 -
334c. (ISBN 5-8268-0823-3).
2. AntonoBa E.U., ComnoBreB A.B. MouiekynsipHO-TEHETHUECKHE METOJIbl HUCCIICAOBAHUS:
y4eOHO-MeToinuecKue Marepuainsl. — YiabsiHoBcK: YL TIY um. M.H. YiesHoBa. — 2017. — 43 c.
3. AntonoBa E.M. MonekynsipHast 6uosorus. Metoauueckas pa3paboTka J1abopaTopHBIX
3aHATHH JJIs1 CTyJICHTOB HampasjeHus noarotToBku «llemarornyeckoe oOpasoBanme» u «buomorns»
(ounas popma oOyuenwusi). YabsHoBck: M3n-so Yal'IIV. - 2019. — 23 c.
4. AntonoBa E.M. MonekynspHas Ouosiorusi (pabouas TeTrpanap) s JaOOPaTOPHBIX
3aHATHH CTYICHTOB HampaBlieHUs monarotoBku «llemarormyeckoe oOpazoBaHue» U «buosorus»
(ounas ¢popma oOyuenwust). YipsHosck: M3a-so Yul'TIY. 2019. — 78 c.

IlepeueHb caMOCTOSTEIHLHBIX PA0OT CTY/JICHTOB B MpeeIax Moy e

Ne Y4yeOHO-MeTOAUYECKOE 00ecnieYeHue
Tun u Ha3BaHue yueOHOr0 MOIYJIA y4eOHOro MojayJisl.
NHHOBalIMOHHBIE U HHTEPAKTUBHbIE
(dhopmbI 00yueHun
MOAVYJIb I.
BBenenue B MOJICKYJISIPHYIO 0M0J10THI0. MaTpUYHbIE MOJIEKYJIbI.

1 | CamocrosiTenbHasi padoTa CTyI€HTOB 1. Bonpocsl, muian aHanusa U (GOpMUPOBAHUS
«Mctopuss ~ CTAaHOBJEHHUS  MOJICKYJSIPHOM | TEKCTa CaMOCTOSITEIbHONW paboThl (METON
OMOJIOTHH KaK HayKH. 3a/ladyd MOJIEKYJSIPHOU | pa3BUBAIOIIEN KOOTMEpalMil W MPOEKTHBIN
onosorny. MeToasl MCCIIeOBaHU. METO[).
Jlama — cpok noocomosku 2. MHWudopmarmoHHble pecypchl IO TeMe
Paboma no nnany (3apamnee 6vl0aemcsi | CaMOCTOSITEIIBHONU PaOOTHI.
cmyoeHmy). 3. Bompocel k 3aHsATHIO  (BKJIIOYas
Jlocmyn k mukpockony CaMOCTOSITENIbHYI0  pabOTy - MPOEKTHBIN
Hanuuue VUEOHO-MemOoOUu4ecKux | METON).
unpopmayuonnvix  pecypcos  (Web-caiim | 4. Nudopmocxempl (paboTa yepes
«buonocus knemxu», 2n.nouma, y4eOHO- | BUJEOKAMEpPbl C TMPOEKIUEH Ha MOHHUTOPHI
MemoouyecKue Mamepuavl Ha dJIeKMpPOHHBIX | KOMIIBIOTEPOB).
HoCcumensix) 5. CutyannoHHbIe 3a71a4n (METOT Keiica).
Cumyayuonno-n1ocuyeckue 3a0a4u
Kouncynomayuu npenooasamens

2 | CamocTosiTeJbHasi padoTa CTYJIEHTOB 1. Bompocsl, mian ananusa U (GOpMUPOBAHUS

«CnocoOHOCTh HYKJICMHOBBIX  KHUCJIOT K
BLICOKOI/I36I/IpaTeHBHOMy B3aMMOJICCTBUIO C

HYKJIEMHOBBIMU KHUCJIOTaMHU.
TpaHCKpUNIIMOHHBIN dakrop.
Knaccudukamuss u  MeXaHU3MBI  THIIOB

HECIy4aifHOTO pacIoyIOKEeHUsI HyKJIEOCOM Ha
JITHK>».

Hama — cpok nodzomosxu

Paboma no nnany (3apanee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonoeus  knemkuy, dn.nouma, yuebHO-
MemoouyecKue Mamepuaibl Ha d1eKmpOHHbIX
HoCcumensx)

CumyayuonHno-nozuyeckue 3a0aiu
Koncynemayuu npenodasamens

TEKCTAa CaMOCTOSATEIBHOM paboThl (METOJ
pa3BHBAIOIICH KOOMEpAlMd M IMPOCKTHBIN
METO.).

2. HHbopmanmoHHBIE pecypchl IO TeMe
CaMOCTOSITEIbHON pabOTHI.

3. Bompocel k  3aHATHIO  (BKIIOYas
CaMOCTOSITENIbHYI0 paboTy - TIPOEKTHBIH
METO).

4. Nudpopmocxemsl (paboTa yepes

BUJICOKAMEpPhl C MPOEKIMEeH Ha MOHHUTOPBI
KOMITBIOTEPOB).
5. CutyanmoHHbIe 3a/1a4u (METOJ Keiica).




3 | CamocrosiTesibHasi  pafora  cryaenToB | 1. Bompocsl, mian aHanmu3a U GOpPMUPOBAHUS

«SIPHK. Penaktuposanue, pacmaj, | TeKCTa CaMOCTOSITENIbHOM pPaboThl  (METOA
nokanusauust MPHK. Pu6osumsl. lllanepoHsl. | pa3BuBaroliel Koomepauud U IMPOEKTHBIN
buonoruueckoe KOJAMPOBAHUE. | METON).

MonexyisipHas 3BOJIIOLHS. 2. HWudopmanuoHHBIE peCypchl IO TeMe
Lama — cpok noocomosku CaMOCTOSITEJIbHOM pabOTHI.

Paboma no nnany (3apanee evidaemcs | 3.  Bompockl kK 3aHATHIO  (BKJIIOYAS
cmyoenmy). CaMOCTOSITENIbHYI0  pabOTy - IPOEKTHBIN
Locmyn k mukpockony METON).

Hanuuue yuebHo-memoouyeckux | 4. NudopmocxeMbr (pabota yepes

ungopmayuonnvix  pecypcoé  (Web-catim | BumeokaMepbl ¢ MPOEKIHEH Ha MOHUTOPBI
«buonocusi  knemxuy, sa.nouma, yueOHO- | KOMIILIOTEPOB).

MemoouyecKkue mamepuanvl Ha dnekmponnsix | 5. CUTyallHOHHBIC 3a/1a49u (METOJT Keiica).
HOCumensix)
Cumyayuonno-n0cudeckue 3a0avu
Kouncynromayuu npenooasamens

IIpome:xyTouHasi arTecTanus (KOMNbLIOTEPHOE TecTUpPoBaHue - meToa Jeabdu) — 1 akaa.uac.
(43 caM. ayIUTOPHO# padoThl CTYAEHTOB).

Jlutepatypa Kk camocTosiTe/IbHOM padore:

1. Konnuer A.C. MonekynsipHasi OuoJsiorusi: yue0. A By30B. 3-€ u31., cTep. - M.: Akamemus,
2008. - 396 c. (bubmmoTeka Yl TIVY).

2. DJeKTpOHHAs 1MovTa (BBLAAET MpenoaBareib) — Jekinun AHTOHOBOH E. 1.

MOJAVJIb Il
MexaHI/I3MbI, 06ecneanalomne CTaﬁl/lJIbHOCTI), INJACTHYHOCTb U MPEEMCTBCHHOCTD
reHeTH4ecKoi MHpopManuu

4 | CamocTosiTeJbHasi  pabdora  cryaeHToB | 1. Bompocskl, nminan anamusza u GopMupoBaHUS
«[locTpennukaTuBHAs, TPAHCKPHUIIUSAOHHAS | TEKCTA CaMOCTOSATEIBHONM paboThl (METOJ

u SOS- pemaparnusy. pa3BUBAIONICH KOOMEpalluM W TMPOCKTHBIN
Jlama — cpok noocomosxu METO.).

Paboma no nnany (3apanee evioaemcs | 2. HVHbopmalmoHHBIE pecypchl IO TeMe
cmyoeHmy). CaMOCTOSITEIHHON PaOOTHI.

Jlocmyn Kk Mukpockony 3. Bompocel k 3aHsATHIO  (BKJIIOYas
Hanuuue YueOHO-MemoouyecKux | CaMOCTOATEIbHYI0 paboTy - TMPOEKTHBIN
unpopmayuonnvix  pecypcos  (Web-catim | meton).

«buonoeus knemku», sa.nouma, yuebHO- | 4. Nudopmocxempl (paboTta yepes
MemoouyecKue Mamepuavl Ha 2J1eKMpPOHHbIX | BUJCOKAMEpPbl € TMPOEKIUEl Ha MOHHUTOPHI
HOCumensix) KOMITBIOTEPOB).

Cumyayuonno-n1o2uyeckue 3a0a4u 5. CutryauuoHHbIe 3a/1a4u (METOJI Keiica).

KOHchmeauuu npenodasameﬂﬂ

5 | CamocrosiTesqibHasi  padora  cryaeHToB | 1. Borpocsl, mian aHanu3a 1 GpopMupoBaHus
«YacoBbie mosica peruiukanuu. CTpoeHue | TeKCTa CaMOCTOSATENbHOM paboThl  (METO[

0eTa MaHKETKI». pa3BHBAIOIIEH KOOIEpAllMd W TMPOCKTHBIH
Jlama — cpok noozomosku METON).

Paboma no nnany (3apanee 6vidaemcs | 2. VHpOpMalMOHHBIE pecypchl IO TeMe
cmyoenmy). CaMOCTOATENbHOM pabOTHI.

Locmyn k mukpockony 3. Bompocel Kk  3aHATHIO  (BKJIIOYas
Hanuyue YuebHO-MemoOouyeckux | CaMOCTOATENbHYI0O paboTy - TPOEKTHBIN
ungpopmayuonnvix  pecypcos  (Web-caiim | meton).

«buonocuss  knemxuy, sa.nouma, yuebHo- | 4. NudopmocxeMbr (pabora qyepes
MemoouyecKue Mamepuaivl Ha d1eKMPOHHbIX | BUICOKaMepbl € MPOEKIHe Ha MOHHUTOPHI
HOCUmensx) KOMIIBIOTEPOB).

CumyayuonHno-nozuyeckue 3a0aiu 5. CutyannoHHbIe 331241 (METOJ Keiica).

Koncyﬂbmauuu npenodagameﬂﬂ

JlutepaTypa Kk camocTOsITEJIbHOI padoTe:




1. DnexkTpoHHas nmoyra (BbIIACT IpenogaBaresns) — Jekuuu Autonosoi E.U.

IIpomexyTouynas aTrecTanus (KOMINbIOTepHOe TecTHpoBaHue - meroa Jdenbdu) — 1 akaa.uac.

(13 caM. ayANTOPHOM padoOThI CTYAEHTOB).

MOIYJIb I
MexaHU3MBI peKOMﬁl/IHaHI/II/I IF'CHETHYCCKOI0 MaTrepuaJja

CamocrosiTesibHast  pabdoTa  CTYJAE€HTOB
«Mojens,  peKOMOWHAIMM  Ha  OCHOBE
penap alnun [IBYHGHOLICLIHI)IX pa3pI)IBOB

(monens Kocraka). KonBepcus reHOB».
Jama — cpok noocomosxu

Paboma no nnany (3apanee evioaemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MEeMOOUeCKUX
ungopmayuonnvix  pecypcos  (Web-caiim
«buonoeuss knemkuy, d1.nouma, yiebOHO-

MemoouyecKue Mamepuaivl Ha d1eKmMpOHHbIX
HOCumensix)

Cumyayuonno-nocuyeckue 3a0aiu
Koncyremayuu npenooasamens

1. Bonpocsl, 1uian aHanusa U (GOpMUPOBAHUS
TEKCTa CaMOCTOSATEIBHOH paboThl (METON
pPa3BUBAIOLICH KOONEpPAaMM W IPOECKTHBIN
METOI).

2. WudopmannoHHBIE peCypchl IO TeMe
CaMOCTOSITEIbHOU PaOOTHI.

3. Bompocel Kk  3aHATHIO  (BKJIOYasd
CaMOCTOATENbHYI0  paboTy - TPOEKTHBIN
METO[).

4. HNudopmocxemsl (paboTa yepes
BUJICOKaMEpPbl C MPOEKIMe Ha MOHHUTOPHI
KOMITHIOTEPOB).

5. CutyalnoHHbIE 3a71a4M (METO/ Keiica)

CamocrositesibHass  pabora
«MetmmpoBanne JJTHK».
Jama — cpok noocomosku
Paboma no nnamy (3apamee 6vioaemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MEeMOOUHeCKUX
unpopmayuonnvix  pecypcos  (Web-catim
«buonoeuss knemkuy, d1.nouma, YyuebOHO-
MemoouyecKue Mamepuaivl Ha 31eKmMpOHHbIX
HoCcumensix)

CumyayuonHo-nocuyeckue 3a0aiu
Koncyromayuu npenodasamens

CTY/IEHTOB

1. Bompocsl, 1uian aHanusa U (GOpMHUPOBAHUS
TEKCTa CaMOCTOATEIbHOM paboThl (METOJ
pPa3BUBAIOIIEH KOONEpPAalMH W IPOEKTHBIN
METO[).

2. HWudopmarmoHHble pecypchl IO TeMe
CaMOCTOSITEIHHOU PaOOTHI.

3. Bompocei k 3aHsATHIO  (BKJIIOYas
CaMOCTOSITENIbHYIO  pabOTy - MPOEKTHBIN
METO.).

4. Nudopmocxempl (paboTa yepes

BHJICOKAMEPHI C TMPOCKIMEH Ha MOHHTOPBI
KOMIIBIOTEPOB).
5. CuTyallmoHHBIE 3a71a4M (METOJI Keiica)

Jlureparypa K caMoCTOSITeILHOM padore:
1. DnekTpoHHas moyrta (BBIIACT NpenogaBarein) — Jekuun AHToHoBOM E. 1.

IIpome:kyTouHas aTTecTanus (KOMIbIOTEPHOE TecTUpoBanue - Metoa ldeabdu) — 1 akaa.uac.

(43 caM. ayIUTOPHOH padoThI CTYJIEHTOB).

MOAVYJIb IV
I'enoMm u peanm3anus reHeTH4eckoil HHGopManu

CamocrosiTesibHass  pa0doTa  CTYAEHTOB
«"'enoM uyenmoBexka u Ouosorus XXI Beka.
I'enomuxa. IIporeomuka. DOyHKINU
«UH(}OPMAITMOHHOM IIYCTOTBI».

I'eneTnueckuii rinodycy.

Jama — cpok noocomoexu

Paboma no nnany (3apanee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKUx
ungopmayuonnvix  pecypcoé  (Web-caiim
«buonoeus  knemkuy, dn.nouma, yuebHO-
MemoouyecKue Mamepuaivl Ha d1eKmpOHHbIX
HoCcumensx)

Cumyayuonno-nocuieckue 3a0a4u

1. Bompocsl, 1ian ananusa u (pOpMHUPOBAHHS
TEKCTa CaMOCTOSATEIbHONM paboThl (METOJ
pa3BHBAIOIICH KOOMEpAlMd M IMPOCKTHBIN
METO).

2. HWHdopmalroHHBIE pecypchl IO TeMe
CaMOCTOSITEIBHOMN pabOTHI.

3. Bompocel Kk  3aHATMIO  (BKJIIOYas
CaMOCTOSITENIbHYI0  pabOTy - MPOEKTHBIN
METO).

4. NudopmocxeMbr (pabora qyepes
BUJICOKAMEPBI C TIPOEKIMEH Ha MOHHUTOPBI
KOMIIBIOTEPOB).

5. CuryaunoHHbI€ 3aa4u (METO]T Kelica)




Koncyremayuu npenooasamens

CamocrosiTesibHast  padoTra  CTYJAeHTOB
«IIonck calToB IO KOHCEHCyCy. Peryisanus
A0S 0500050004041 TPAHCKPHUIIIHUN 3aBucuMas

TpaHCKpHNuus. TpaHCKpUNIMA U XPOMATHH.
CeszeiBanue ¢ JIHK perymstopHbix OenkosB.
Momudukanusi THCTOHOB. B3amMojeiicTBue
O0enKOB ¥  OCNKOBBIX KOMILJIGKCOB MpHU
aKTHBAIIMKA TPAHCKPHUIIUU. Mojaenb padoThI
PUOOCOMBI «CMBIKaHHSI/ Pa3MBbIKAHHSY.

Jama — cpok noocomosku

Paboma no nnany (3apanee evioaemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MEemOOUeCKUX
ungopmayuonnvix  pecypcos  (Web-caiim
«buonoeuss knemkuy, d1.nouma, yuebHO-

MemoouyecKue Mamepuaivl Ha d1eKmMpOHHbIX
HoCcumensix)

Cumyayuonno-nocuyeckue 3a0aiu
Koncyremayuu npenooasamens

1. Bompocsl, 1uian aHanusa u GOpMUPOBAHUS
TEKCTa CaMOCTOSATEIbHONH paboThl (METON
pPa3BUBAIOLICH KOONEpPAalMM U IPOCKTHBIN
METOI).

2. HWudopmannoHHBIE peCypchl IO TeMe
CaMOCTOSITEIbHOU PaOOTHI.

3. Bompocel Kk  3aHATHIO  (BKJIOYas
CaMOCTOATENbHYI0O  pabOTy - TPOEKTHBIN
METOI).

4. Nudopmocxembr (pabota yepes

BHUJICOKAMEPBI C IPOCKUMEH Ha MOHMTOPBI
KOMITHIOTEPOB).
5. CutyallnoHHbIE 3a71a4M (METO/ Keiica)

Jlutepatypa Kk camocTosiTe/IbHOM padore:
1. DnexTpoHHas moyTa (BBIIACT MpEnogaBaress) — ek AHToHoBo# E. .

IIpomexyTouyHast arTecTanus (KOMIbLIOTEPHOE TecTUPOBaHue - meroA Jleabpu) — 1 akan.uac.
(43 caM. ayTUTOPHOH padoThI CTYJEHTOB).

MOAYJIb V
MoJieKyJasipHbI€ MEXaHH3MbI IATOJIOTMH, CTAPEHUs] M TH0eTH KJIETKH

10 | CamocTosiTeibHast  padora  cryaeHToB | 1. Bompocsl, mian ananusa u GopMUpOBaHUS
«MounekysipHblE MEXaHU3Mbl KJIETOYHOMN | TEKCTa CaMOCTOSATENbHOM paboThl (METOJ
PETIPOTYKLIHI. pa3BHBAONIEH KOOMEpPAMU W MPOEKTHBIN
Jlama — cpok noocomosku METO.).
Paboma no nnany (3apanee 6vioaemcs | 2. HVHbopMmalMmoHHBIE pecypchl IO TeMe
cmyoeHmy). CaMOCTOSITEIIHHOU PaOOTHI.
Jlocmyn Kk Mmukpockony 3. Bompocel k 3aHsATHIO  (BKJIIOYas
Hanuuue YuebHO-MemoouyecKux | CaMOCTOATEIbHYI0 paboTy - MPOEKTHBIN
unpopmayuonnvix  pecypcos  (Web-catim | meton).
«buonocus knemxu», sn.nouma, yueoHo- | 4. Nudopmocxembr (pabora yepes
MemoouyecKue Mamepuavl Ha 3JeKMPOHHbIX | BUJCOKAMEpPbl C TMPOEKIUEl Ha MOHUTOPHI
HOCumensix) KOMITBIOTEPOB).
Cumyayuonno-n1o2uyeckue 3a0a4u 5. CutyauuoHHbI€ 331auu (METO]I Kelica)
Kouncynomayuu npenooasamens

11 | CamocrosiTesibHast  padora  cryaeHToB | 1. Bompocsl, miuan ananu3a u GpopMupoBaHus

«VIHBOJIIOLIMSI OHTOT'€HE3a — CEHECIICHLIUS.
Hama — cpok noozomosxu

Paboma no nnany (3apanee evioaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuyue VUeOHO-MemoOUYecKux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonoeus  knemkuy, dn.nouma, yuebHO-

MemoouyecKue Mamepuaibl Ha d1eKmpOoHHbIX
HoCcUumensx)

CumyayuonHno-nozuyeckue 3a0aiu
Koncynemayuu npenooasamens

TEKCTa CaMOCTOSATENbHON paboThl (METOJ
pa3BUBAIOIICH KOOMEpaluu M MPOCKTHBIN
METO).

2. HWHdopmalroHHBIE pecypchl IO TeMe
CaMOCTOSITEILHOM pabOTHI.

3. Bompockl Kk  3aHATHIO  (BKJIIOYas
CaMOCTOSITENIbHYI0  pabOTy - MPOEKTHBIN
METOI).

4. Nudopmocxembr (pabora qyepes
BUJICOKAMEPHI C TIPOEKIMEl Ha MOHHUTOPBI
KOMIIBIOTEPOB).

5. CutyanuoHHbI€ 3a1a4u (METO]T Ketica)




JlutepaTypa K caMoCTOSAATeJIbHOM padoTe:
1. DnekTpoHHas noyra (BbIIACT NpenojaBaresns) — gekuuun Autonosoi E.U.

IIpomexyTouynas arrecTanus (KOMIbIOTEPHOE TecTUpoBaHue - meroa Jdenbdu) — 1 akaa.uac.
(13 caM. ayANTOPHOMH padoThI CTYAEHTOB).

s cmyoenmos co30ano.

- QJIEKTPOHHAs TI0YTA, T HAXOAUTCS HH(POPMAIHS 110 TEMAaTHKaM CaMOCTOSITEIBHBIX padoT,
METOMYECKUE Pa3pabOTKU K KypCy, MEepeueHb CXEMaTHUECKOTO MaTepHaia, epeueHb BOIPOCOB K
3a4ery, OJOKH TeCTHPOBAHMS, 3a/1a4U 110 MOJICKYIISIPHOW OMOJIOTHH, JIEKIIUH JIJIsI CAMOCTOSATEIBHOM
paboTHI CTYICHTOB.

- Ha moprane Yul'TIY caiita HUL] ®IIIBB http://brs.ulspu.ru, cymectByer 3akiaaka
VYuebHO-MeToMYecKass paboTa, THAe TakkKe HaxXOguTcsa HMHPOpPMALUs IO  TeMaTHKaM
CaMOCTOSITENIBHBIX pabOT, METOJMUYECKHE pa3padOTKH K Kypey, MEepeYeHb CXEMaTHYECKOTO
MaTepuasia, ITepeueHb BOMPOCOB K 3ayeTy, OJIOKM TECTUPOBAHHS, 3ala4d II0 MOJEKYISIPHOU
O1OJIOrUH;

- Ha caite http://biocell.omgpu.ru/ crynentam mnpemiaraercs B ¢opmare PDF ydeGHO-
METOIUUECKHE ITOCOOUS;

- B ayautopuu 334 CTyJeHTHl UMEIOT BO3MOKHOCTh CAMOCTOSATEBHO TIPOUTH TECTUPOBAHUE
C UCIIOJIb30BaHUEM KOMITbIOTepHOM nmporpammbl SCHOOL.

Taxoke cTyaeHTaMm JUIsl JIydIIErO YCBOEHHS Kypca Ipeiaraercss pemienue 3amad. OoOmiee
konnuecTBO — 100 (mprMepHBIi MepeueHb NPUBOIUTHCS HUXKE).

Tlopsioox npomescymounou ammecmayuu no oucyuniure « Monexynapuas 6uono2us Kiemxu»

1. B TedeHuwe cemecTpa MPOBOAWTCS YCTHBIA OMPOC COTVIACHO KOHTPOJBHBIM BOIPOCAM,
KOTOpBIC TPHUJIATAlOTCS K KaXIOMY Ja0OpaTOPHOMY 3aHSTHIO W OTPWKEHBI B METOJUYECKHX
PEKOMEHIAIHSIX CTY/ICHTY.

2. Bompockl, BBIICICHHBIE K CAMOCTOSTENIBHOMY OOYYEHHIO, BBIIIOJHSIOTCS BCEMH
cryneatramMmu B Qopme pedepatoB. Ompoc comepkaHUs CaMOCTOSTEILHOW pPAaOOTHI MPOBOIUTCS
COTJIACHO TEMATHKE JTa00paTOPHOTO 3aHSATHSI.

3. Jlns Gosee YCHEIIHOTO M AETAIbHOTO M3YYCHHUS] MaTepHajia CTYACHTHI JOJDKHBI TPOUTH
KOMITBIOTEPHOE TECTUPOBAHUE COTTIACHO IPUBEICHHOTO HMKE PEKUMA.

4. CTyzmeHTbI, COTJIacCHO OJIOKaM TECTHPOBaHMS, JOJDKHBI PEIOCTABIISTH B TCUCHHE CEMECTpPa
3aMKCUPOBaHHBIE IO JIaHHBIM  TeMaM  WH(POPMAIMOHHO-CXEMATUYCCKH  MaTepual U
THCTOJIOTHUYECKUE MTPEHapaThl.

5. K uTOroBoMy TECTHPOBAaHHWIO CTYIEHT JOJDKCH HMETh B HAJIHMYKME: BECh HM3Yy4aeMbIi
KOMIUIEKC CXEM M THCTOJIOTHUECKUX IPENapaToB, BHIMOJHEHUE CAMOCTOSITENIBHBIC pabOoThl, CPeIHHIA
0aJu1 3a MATh OJIOKOB KOMITBIOTEPHOTO TECTUPOBAHMUS, CPEIHUI OAILT 32 YCTHBIC OTBETHI.

Tecmuposanue cmyoenmos (mexkywjas ammecmayus):

TectupoBanue no Kypcy «MoseKyisipHass OMOJIOTHS KJICTKH» MPOBOJUTCS «IIOOJI0YHO» U
SIBIISICTCSI TIPOMEXKYTOYHON M TeKylied (OpMOM KOHTPOJISL 3a YCIIEBaEMOCTHIO CTYACHTOB. Jlis
MOJIydCHUsT MTOTOBOM OIeHKW (0ayuia) 1Mo JucHUIuinHE «MoJieKysipHass OWOJIOTHS KIICTKU»
HE0OXOMUMBI Oallibl MO BCEM TECTOBBIM KOHTPOJSIM, CpelIHUN Oamn 3a ycleBaeMOCTh B
ayTUTOPHBIX 3aHATUAX (TabOpaTOpHBIE) U SK3aMEeHAUMOHHBIA Oamn. Takum 006pazom, HUTOTOBBII
0asu1 BBICTABJISETCS C YYETOM BBIIIIE NIEPEUNCICHHBIX OAIIOB.

PexxuMm TecTupoBaHUS — KOMIIBIOTEPHOE TECTHPOBAHKME MPOBOAUTCS B IpyIie B TeueHue 45
MuHyT. Kaxneiii 6ok Tecta BkimtouaeT B ceOs 50 TectoBwix 3amanuil. Ilporpamma dopmupyer
BapUaHTHl (Kbl pa3 HOBBIC) MO3BOJSET HCIPABUTH BHIOPAHHBIN BapUaHT OTBETA, MPEPHIBAET
paboTy CTYIEHTOB MO OKOHYAHWU BPEMEHHU TecTupoBaHue. [locie 4ero BBHIBOAUT TOTYYECHHBIN
cryaeHToM Oamn. [IporpamMMa mo3BoJieT ceiaTh pacrevyaTkd BApUAHTOB U TOJNyYCHHBIE OAalIbI
TECTHPYEeMOW TPYIIbl CTYACHTOB. TecToBble 3alaHUsl 3aKpHITOTO THUIA, HAa COOTBETCTBHUE, C
PUCYHKOM, JOTMOJIHUTH BRIPAKEHHE, 3aKOHYUTH oTipeaencHue. Bapuante otBeTa — 1.

Hwxe mnpumaraeTcsi HEKOTOpBIM TEpeYeHb TECTOBBIX 3aJaHUil W3 pa3’IMYHBIX OJOKOB
JTAHHOTO Kypca.



http://brs.ulspu.ru/
http://biocell.omgpu.ru/

biok Nel. «/IHK, PHK».
brok Ne2. «Perumkanus. Penaparust. PekomOunarmsny
brnok Ne3. «I'enom. brocuntes 6enkay.
bnok Ne4. «Crapenne. ITKI».
TecroBbl€ 3a1aHus:
- OTKPBITOTO THIIA,
- 3aKpBITOTO THIIA,
- Ha COOTBETCTBUE,
- Ha [10CJIE/I0BATEIILHOCTh IPOLIECCOB,
- C pUCYHKaMH.
BapuanT npaBuibHOro oTBera - 1
Pexum tectrpoBanus:
- BpeMs TECTUPOBaHUs — 45 MUH.
- 3a7aHnil B BapuanTe tecra — 50.
Bo3MoskHOCTH: HaBHUranys 1o 3aJaHusiM ¢ BO3MOXKHOCTBIO PEJAKTHPOBAaHHS OTBETOB;
- aBTOMAaTHYECKOE OTKJIIOYEHHE TIpOrpaMMbl TECTHPOBAHUS IO HCTEYEHHUM BpPEMEHU
TECTUPOBAHMUS;
- BBIBEJICHHE PE3yJbTaTOB TECTUPOBAHUS B Oajlax.

IlpumepHnwiii nepeuenv mecmosguvlx 3a0anull
Pensmmkanus — 310
1. mepexoaupoBaHUE TEHETUYECKON MHGOPMAINH B MOJUTICTITUIHYIO IIETTh
2. cuHTe3 MHOTOounCIeHHBIX kKonmii PHK ¢ mykieotnaHo nocnenoBarensaoctn JTHK
3. BOCHPOM3BEIACHHUE UCXOIHOTO TEHETHYECKOTO MaTepHalia B IOKOJCHHUIX
4. cunre3 JIHK c nykneotnanoit nocnenoparenpbHoct PHK
B 3kcnepuMeHTabHBIX padorax J. Yaprad¢ BbiBes, uro JJHK u3 pasHbix O0HOJIOrHYecKUX
HCTOYHUKOB COJIEPIKHMT ...
1. pasnoe koimuectso dT, dA u dT', dI
2. pasnoe koiuuectBo dA, dI" u dT, dI]
3. pasnoe xoauuectBo AL, dA u dI', dT
4. pasnoe xomuuectso dI', dI{ u dA, dT
CTeKkuHI-B3auMOieicTBUS (DOPMHUPYIOTCH MEAKITY
1. rerepomukiamMu
2. reTepouuKIamMH, JEKAUUMU B INIOCKOCTAX
3. HYKJICOTHIIaMU
4. caxapaMmH HYKJI€OTHJIOB
Yroa tBuct (TWIST) — 310
1. yroxa packpbITHs IUIOCKOCTEH COCEIHUX Map OCHOBAHUM MapallieIbHO ATMHHONW OCH CUMMETPUHN
2. Yroj COHpaibHOTO BpAIlleHUsI MEXY JUIMHHBIMU OCSIMU CUMMETPUU COCETHUX Map OCHOBAHUMN
3. Yroln packpbITUsl IUIOCKOCTEH COCEAHHMX Iap OCHOBAaHUN MapalljieIbHO KOPOTKOH OCH
CUMMETPUU
Paccrosinue Shift —3to
1. paccrosiHHe MEXIy TeTepOIMKIaMH OTHOCHUTENBHO MX IJIMHHOW OCH MO OTHOIIEHUIO JPYT K

ApYTY
2. pacCToAHUC MCKAY I'CTCPpOUHUKIAMHU OTHOCHUTCIBHO HUX KOpOTKOfI OCH II0 OTHOUICHUIO OPYT K

Apyry

3. paccTosiHME OTHOCUTENIBHO APYT Apyra no JiuHHOM ocu nenu JJHK
Bri0epurte nanunapom JTHK

1. TCCA-CCAA

ACAC-GGTG
2. TTTC-CAAA
CCAT - CAAT

3. TI'TIT — HIJALIA
AIALL -TTTIT



JAHK B 06s1acTH r'HCTOHOBOI0 KOpPa (OKTaMep) XapaKTepu3yeTcs

1. 1,65 BuTka npaBo3akpyueHHas cnupaib, 10 m.o.

2. 146 H.I. KOHTAaKTUPYIOT C OKTAaMEpPOM, JIEBO3aKpYy4YCHHAas criupais 1,8 BuTKka

3. 160-240 H.11. HaMOTaHBI HA THCTOHOBBIN KOP

Bri0epure MeXaHM3M NO3MIIMOHMPOBAHMS, onpenaeaseMbli MOJI0KMTEJIbHbIMH
KOHTEKCTHbIMH XapakTepucrukamu JHK

1. sto0 mpeanoururenbHoe (OPMUPOBAHUE HYKJIEOCOM B OTPEEIICHHBIX HO3UIMSX H.I1.

2. HampaBJSEeTCs HETMCTOHOBBIMH OCNTKaMH, CAalThl CBA3BIBAHMS KOTOPBIX PACIIOJIOKEHBI PAOM C
calTaMu MOCaJKH HYKJIEOCOM

3. TOYHOE PACIOJIOKCHHE HYKIIEOCOM B KakoM-1Tn0o ydactke JJHK

4. sto ¢parmentsr JJHK, xoTopeie mo cBomM KOH()OPMALMOHHBIM CBOHCTBAaM HE MOTYT OBIThH
00BETMHEHBI B HYKJICOCOMY

5. HYKJIEOcOMa MOKET HaXOJHUThCS B albTEPHATHBHBIX MO3MIMAX M OTCTAaBaTh JAPYr OT JApyra Ha
oauH BUTOK cimpanu JJTHK

PHK-nosmmmepasa | ocymecrsisieT cuHTe3

1. pPHK

2. TPHK, pPHK, siPHK

3. siPHK, MPHK

5 -xonuesoii qomen 16S (18S) PHK cocrout u3

1. uepemka (7 H.1I1.), ciupaib 22, cyoaoMeH (crupaib 23)

2. gepemka (7-8 H.11.), ciiupaib 38, cyomomen (crimpaitb 40)

3. ugepemok (10-11 n.1m.), crmpais 2, cydaomen (crimpais 3)

B o01acTi ros10BKM MaJioi Cy0beIUHUIIBI PUOOCOMBI PACIIOJIATAIOTCS 0EJIKH ...

1. S35
2. Se118
3. S4
4. Sy

[MommanennJupoBanue — 3T0

1. mocaemoBaTeabHOCTH Ha 3 -KoHIE — AAYAAA, 3a 10 — 20 g.11. 10 xoH11a MPHK
2. TPUCOCIUHCHHE N’ metmoBoro octatka I'T® k 5"-xony MPHK

3. BBIpE3aHHE HHTPOHOB U CHIMBAHHUE SK30HOB

4. BcTaBKH, JeNennH, 3aMeHbl ocHoBaHuii B MPHK mocne Tpanckpunimum
Hutpon rpynnsl |1 popmupyer nacco 3a cuer ...

1. 2 -THAPOKCHIILHOU TPYIIIBI

2. 3’-bochoausbupHoii cB3H

3. 5 -IHIPOKCHIIBHOM IPYIIIBI

4. 5’-ochoaudhupHOi CBI3H

«licensing» komILIeKcOM sIBJIsIETCS

1. MCM 2-7
2. ORC

3. RFC

4. PCNA

JAHK-cBs3piBaroumii 6e1ok RPA (JIHK-Ttononzomepasa |) pexkpyrupyercs B /IHK nociie
1. wnaunumanuu pre-RC

2. mnpucoenunenus MCM 2-7

3. npucoeaunenus CDK u Cdc7

4. wHunmanmm pre-1C

Beaku Anboeprca (SSB 6esiku) BHINOJTHAIOT PYyHKIMIO

1. Bce Ha3BaHHBIE

2. HET BEpHBIX OTBETOB

3. Bempsamisiior JTHK nens

4. wu3buparenbHO CTUMYIHPYIOT padoty JJHK-normmepasbt
5. zammmatot nens JJHK ot Hykieas

COopka XxpoMaTHHAa NOCJE PEIVIMKANHUHA OCYIECTBJIACTCS



Fenl

Dna2

CAF1

checkpoint

JAumMepbl NUPUMHIMHOBBLIX OCHOBAHWH BOZHUKAKT B pe3yJbTare ...

1. SKCIU3HOHHOU penapaiuu

2. BER-nyru

3. O — QJIKUIMPOBAHUS

4. dortopeakTuBanun

5. All-caiiToB

B Teuenne global genome repair NER 6esoxk XPC BbInoJinsieT pyHKIHIO
CBSI3bIBaHUsA ¢ 0JJMHOYHOM HUTHIO [JHK

WHUIMAIY, TPAHCKPHUIIIIUU U PACKPYyYUBAHHS JTYIIJIEKCa

Boipe3anus 3" JIHK moBpexaenHo# menu

BoIpe3anus 5° JIHK moBpexaeHHo# menu

coemunenus ¢ JJHK, koTopas coaepKuT paszHele MOBPEXKICHUS
MeTI/ma3a NMPUCOEeMHSACT

MeTWIbHYIO Tpynmy K L B nocienoBarensHocTsax I'ATL]

METWJIbHYIO Tpynmy K A B nocienoBarenbHOCTAX [ATI]

THMUHHYIO Tpynny K A B nocinenoarenbHocTsx I'ATL]

MeTwIbHYIO0 Tpynny K [ B mocnegoBarensHocTsX ['ATLL

MeTWIbHYIO Tpynny K T B mocnenoBarenbHOCTsIX ['ATL]

BeJIO‘IHO -depapxuyeckasi MoJeJib CTPOEHHUs PeryJsiTOPHBIX P-X reHOMAa B HUJKHEM YPOBHe
NpeacTaBjIeHa

KOMIIO3ULIMOHHBIM 3JIEMEHTOM

SHXAHCEPOM

caiftoM cBs3bIBaHus TF

WHTETPAIbHONU CUCTEMOM

JIOKYCKOHTPOJIMPYIOIIUM pailOHOM

MexaﬂmM nepeMenieHusi peTPOTPAHCIIO30HOB OTKPBLJIN

1. Xecnomn-Xappucox

2. TemunI'., bantumop /.

3. ®pank-Kamenckuii M. 1.

4. Xecun P.b.

Eciu MyTaHTHBIH ajljiesIb TeHA HMIIPUTHPOBAH U IeTEPO3UIOTEH M0 MYTAUMH (METHJIHPOBAH
reH 0oTIa), ompeJeJUTe NPOsiBJieHHWe O00JIe3HH, e€CJU MYTAHTHBIA TreH OyJaeT MOJy4YeH OT
MaTepH (A-HOPMAJIbHBIN aJIeJIIb T'eHa, -MYTAHTHBIN aJlJ1eJIb)

el A =

agrwNpE

agrwNpE

ogrwdE

1. A*A
2. Aa
3. AA

4, A*reu orna
Boioepute xpomatuasi |l Tuna, chpopmMupoBaHHbie Mocie pa3pbIBOB B MoJiyxuazme XoJuiuaest

1. 2.
A B C A B c
b b
B b
a b c a B C

RecA-0enrox  ¢opmupyer Bokpyr JHK mnpaBo3akpyyeHHYH 0eJKOBYI COHMPaJb C
o0pa3oBaHuem

1. cBsasbiBanue 6enka ¢ JIHK no npuHIMIy «KOHEI[-B-KOHEI

2. mepBuyHoe cBs3biBanue ¢ JJHK



3. TpUBOAMTH BO B3auMoaericTBue oaHonenoyeunoit JJHK ¢ roMmosiorngasiM ayruiekcoM
4. dopmupoBanue HUTEBUAHOTO oOpa3oBanust — ReCA-JIHK-punament
5. 3aBepIleHHE MOATOTOBUTEIHHOM MPECUHANICUYECKOM CTa U KPOCCUHTOBEpa
HNurerpanus JHK ¢ara npoucxoaut myteM peKOMOMHAIMHA MEKIY
attO xpomocowmsl (hara u attB B xpomocome GakTepuun
attR xpomocomsr (para u attB B xpomocome Gakrepun
attP xpomocowmsl (ara u attP B xpomocome OGakTepuun
attP xpomocowmsl (ara u attB B xpomocome OGakTepun
attB xpomocomsr (para u attP B xpomocome GakTepuun
PeKOMﬁmlamm MeXKIy NOABU:KHBIM jieMeHTOM U /IHK-MumeHbo npoucxoautr Ha ypoBHe
«s TOYHO MO ..., TO TPAHCIO3UIMIO MOKHO PACCMATPUBATH KAaK ....
OJIMHOYHBIX ueneﬁ, ueHtpanbHoit yactu, CCP
OJIMHOYHBIX Ierner, kormamu MI'D, CCP
LEHTpaIbHOM YacTu, kKoHaMu MI'3, TOMOJIOTHYHOM pekoMOnHaIUEeH
nyrekcoB, koHam MI'D, CCP
KoHI1I0B MI'D, nymnekcam, HE3aKOHHYIO PEKOMOWHAINIO

CBﬂ3bIBaHI/Ie TF ¢ IHK B 06J1acTH KOPOBOI0 3JIeMEHTa MPOUCXOIUT 32 CYeT .
1. TBP TFIF

agkrwbE

g E

2. TBP TFIID
3. TBP TFIIB
4. TBP TFIIH
5. TBP TFHA

IF3 — BpImoJinsier GyHKIMI

1. y3naert u cBs3wiBaeT MeT.a.a.TPHK u I'TO

2. crabmmmsupyet komruiekc meT.a.a.TPHK 1 40S

3. cBsa3biBaetcs ¢ 40S

4. wxomumpyer 5'-xonenr MPHK, pacmuierenne MPHK

5. coemunsiercs ¢ 60S, mpenoTBpamiaet coenunenne 60S ¢ 40S

K «TpostHCKMM» reHaM OTHOCHT ...

1. per, tim, E(AnoE)

2. HLA, clk, tim

3. per, p53, bcl2

bcl2, tim, clk

per, tim, clk

Kapuonuknos — 310

CMOpIIMBAaHUE sJIpa

pacnan sijpa Ha TpaHyJIbl

pacTBopeHue sapa

MOSIBJICHHE BaKyoJIel

HAYAJBbHON cTaguu s/iepHOH (a3bl HK3eKYUHMH IPH anonro3e o0pa3sylwTcsl KpYyNHbIe
¢pparmentbr xpomatruna (300 Thic H.m.). OHU Hape3awTcsl AelicTBHeM (epMeHTa ... NpH
pacilenJieHu ...

1. nmomu-(AA®-pubo3o)-nonumepassl (ITAPII), Genka Tononzomepassi |1
2. TpaHCIIIOTaMHMHa3bl, Oeska Tornonzomepassl ||

3. TTAPII, rucrona Hi

4. Ca*, Mg2+ SH/IOHYKJIea3bl, OenKka Tonouzomepassl |

5. Ca®, Mg2+ 9H/IOHYKJIIea3bl, Oenka Tonouomepassi ||

Hononnute cxemy mnpoBeaeHusi curana IIKC «...—peuenrop—...—kacnazsl |
J1IeJI0HA—...— Kacna3ssl || smesonay

1. uHAOYKTOp, PETYIATOp, agantep

2. anmanTep, UHAYKTOP, PETYISTOP

3. HMHIYKTOp, alanTep, PerysTop

4. apamntep, peryastop, HHAYKTOP

5. HHIYKTOP, PETYISITOP, HHIYKTOP

Aol

WhwNE



Hapymenne (pyHKuMu resa cynpeccuu omyxoJuu p5s3...

KOAMPYET PETYISATOP KIETOYHOTO IIMKIIA, KOTOPBIA MPEeJOTBpAIaeT Jerpajannto oemnka pS3
YBEITMYMBACT HECTAOMIBHOCTD T€HOMA

HAPYIIAETCS KIETOYHBIN [IUKIT

HapyllaeTcs perysilus arnonTo3a

HapyIaeTcs KOHTPOJIb HHUITUAIIMY TPAHCKPHUIIIH T€HOB KJIETOYHON Mpoudepainu
Honceﬂc-MyTaupm 3TO

MYTallU{ Ha CTBIKE SK30HOB U UHTPOHOB

MYTallUH HYKJIEOTUAHBIX OCHOBAHMM B | UM 2 NO3UIMH KOJIOHA

3ameHa [ Ha A B K0/I0HE BaJIuHA

M3MEHEHHUs KOJIM4YecTBa Oeka

3aMEHbI HYKJICOTHIOB C 00pa30BaHUEM TEPMUHUPYIOIINX KOJOHOB

3aK0HlmTe cxeMy ¢opMupoBanus GoKaJdbHBIX aare3uil «odpasoBaHue NCeBAONOAUIH C ...—
0eJIKH-pelenTOpbl NPHUKPEIVISIOT ...KJIeTKH K ...— Yepe3 HHMX KJIETKH COeJUHSIOTCA C
MOAJIOKKOI»

1. memOpaHOH, akTUHOBBIE (PHJIAMEHTHI, OeJTKaM MaTpUKca

2. OenmkaM¥ MaTpHKca, MeMOpaHy, akTHHOBBIMH (hpHITaMeHTaMu

3. aKTHHOBBIMU (MIIAMEHTaMU, OCJIKH MaTpuKca, MeMOpaHe

4. axkTUHOBBIMHU (pUITaMEHTaMHU, MeMOpaHy, OelkaM MaTpHUKca

akrowNbdE

SR

Cumyayuonno-no2uyeckue 3a0a4u

1. B mnpouecce Ttpancisuun yuactBoBasio 30 monekyn T-PHK. Omnpenenure umcio
AMUHOKHCIIOT, BXOJSAIIMX B COCTAB CHUHTE3UpPYEeMOro Oenka, a TaKKe YHCIO TPHUIUIETOB H
HYKJIEOTHIOB B F'€HE, KOTOPBIM KOJUPYET 3TOT OEIIOK.

2. Bawm um3BecTHa MoCIen0BaTEILHOCTh PACIIOIOKEHNS HYKICOTHIOB B Mojiekyine M-PHK
(LIITAYHIAVYVYTL), HEoOX0AMMO OMPEAETUTh CTPYKTYPY T'€Ha U KOJIMYECTBO aMUHOKHCIIOT B
Oenke.

3. B OumocunTese nmonunentuaa ydactBoBanu T-PHK ¢ antukomonamu YYA, I'TH, LI'LL,
AAT, OI'Y. Onpeaennute HyKIECOTHAHYIO MOCIEA0BATEIBHOCTh YYaCTKa Ka)XJI0W LIEMU MOJICKYJIbI
JIHK, xoTopplii HeceT MHQPOpPMAIMI0 O CHUHTE3UPYEMOM IMOJUMENTHJIE, M YUCIO HYKICOTHJIOB,
conepxkamux A, I', T, L] B nByxuenoueunoi mosekyne JJHK.

4. B wmonekyne JIHK Ha pomt0 HYKICOTHIOB € a30THUCTBIM OCHOBAHHME — IIMTO3HH,
npuxoautcs 18%. Onpenenure NpOLEHTHOE COIEpKaHUE IPYrux HykieoTu 0B B 3Toil JJHK.

5. B monekyne JIHK o6HapyxeHo 880 HYKICOTHIOB C a30TUCTHIM OCHOBAHHE — T'yaHHWH,
KOTOpBIE COCTaBJIAIOT 22% OoT 001ero yncia Hykieotu10B B 3tor JJHK. Onpenenure:

a) CKOJIBKO JIpYruX HYKJIeOTHA0B B 310oii JIHK?

0) KaKoBa JUTMHA 3TOTrO (pparmeHTa?

6. Jlana monekyna JIHK ¢ oTtHocutensHO# MonekymnsipHoi maccoit 69 000, u3z Hux 8625
MIPUXOJIUTCS Ha JAOJI0 HYKJIECOTHUAOB C a30TUCTBIM OCHOBaHUE — aJicHUH. HaliiuTe Koam4ecTBo BCex
HyKjiIeoTu0B B 3Toi JIHK.

7. Opmna u3 nemnoyek Mousekynsl JIHK wumeer cnemyromuii mopsaoK HYKICOTH]IOB:
AOI'TATITAIOT ...

8. HanumuTe nopsaok HyKJI€OTHAOB B KoMIieMeHTapHo# 1ienouke JTHK.

9. Tlopsaok HyKJIEOTHAOB B 0HOM 3 1enodyek Monekynasl JJHK cremyrommii:

AT'HUTALOI'TALITA ...

10. Ompenenutre  MOPSIAOK ~ aMUHOKUCJIOT B TOJNUIENTHAC,  3aKOJUPOBAHHOM
koMIieMeHTapHoi nenoukoi JTHK.

11. Komupyromas uenouka monekynasl JJHK unmeer cinemyromuii mopsiok HYyKJI€OTHIOB:
ITHATITATIHAT ...

12. Kak wu3MeHHTCS TepBUYHAs CTPYKTypa TMOJMICNITHIA, €CIH BBIMAJIET TPETHM
nykieotua? [lonunentua uMeeT Cleayronuil TOpsI0K aMUHOKUCIIOT: eH - Tpe - ana - cep...

a) Omnpenenure OJMH U3 BAPUAHTOB TOCIEAOBATEIBHOCTH HYKJICOTHIOB TI€HAa,
KOJIUPYIOIIETO JAHHBIA MOTUNENTH,



0) Kakwe 1-PHK (M KakuM#M aHTHKOJOHAMH) YYacTBYIOT B CHHTE3€ JTOro Oeika?
Hanumure oauH 13 BO3MOKHBIX BAPUAHTOB.

13. B monekyne AHK conepxutcs 31% anenuna. Onpenenute, CKoibko (B %) B ITOM
MOJIEKYJIE COAEPIKUTCS IPYTUX HYKIEOTHIOB.

14. B Tpancmsamuu  yuyactBoBano 50 wmosekyn T-PHK. Omnpepenute KkonnuecTBo
aAMHHOKHUCIIOT, BXOJIIMX B COCTaB oOpasyromerocss Oenka, a TakkKe YHCIO TPHUILICTOB U
HYKJIEOTH/IOB B I'€HE, KOTOPBIM KOJUPYET 3TOT OEIIOK.

15. ®parment JHK cocrour u3 72 wnykneorumoB. Onpenenure YWCIO TPUILIETOB H
HykieotuioB B M-PHK, a Ttakike KoJiM4ecTBO aMHHOKHUCIIOT, BXOJSAIIUX B COCTaB 00pa3yIoIIerocs
Oenka.

16. ®parment ognoi u3 neneit JJHK umeer crnenyromee crpoenne: [ THITLTATITITTLI.

17. Iloctpoiite Ha Helh M-PHK u omnpenenure mnocnenoBarenbHOCTh aMHUHOKHUCIOT BO
(parMeHTe MOJIEKYJIbl OesiKa (U1 3TOTO UCTIONb3yWTe TaOIUIy TeHETUYECKOTO KO/1a).

18. ®parment M-PHK umeer cnenyromee crpoenue: [TIYAAVIVVIYVYVALIL

19. Ompenenmure  antukogonel T-PHK  w  mocnemoBatensHOCT  aMHHOKHCIIOT,
3aKOJUPOBAHHYIO B 3TOM (pparmente. Taxke Hanumute pparmeHt mosekyasl JIHK, Ha xoTopom
Ob11a cuHTe3npoBana 3ta u-PHK (st aToro ucnons3yiite Tabauily reHeTUYecKoro Koja).

20. ®parmenr JIHK  wmeer  clenylomyr  IOCIEAOBATEIHHOCTh  HYKICOTHIIOB

AT AIITTT L

Ilpu oyenxe 3HaHull, yMeHUull U HABLIKOG CMYOEHMO8 60 6peMs 3auéma U IK3AMEeHa
UCNOIb3YemCsl YPOBHEBBIU NOOX00:

Ilepswiii yposenv TpeanonaraeT TeOpeTHUYeCKHWe 3HaHUSA. J{Js ero BBISBICHHS CTYIEHT
JIOJDKEH TPOMTHM TECTOBBIM KOHTPOJb C MCIOJB30BaHUMEM KoMIbioTepa. I[IpoxoxaeHue
KOMITBIOTEPHOTO KOHTPOJISI 1a€T OCHOBAHUE OLIEHUTHh 3HAHUS CTYIEHTOB Ha YAOBJIETBOPUTEIBHYIO
OIICHKY.

Bmopoti ypoeens BbISBIsIETCS IyTeM YCTHOTO orpoca. CTyIeHT JA0KEH MoKa3aTh r1y0oKue
TEOPETUYECKUE CHCTEMHBIC 3HAHUS: M3JI0KUTh HCTOPUIO BOIPOCA, €T0 COBPEMEHHOE COCTOSIHUE,
MyTH peIlIeHUs] pacCMaTpUBaeMoi IPOOIEMBI.

Tpemuii yposenv» — TBOpUeckuil. [Ipennomnaraercs Hapsiay ¢ MEPBBIM M BTOPHIM YpPOBHEM
pelieHre TBopueckux 3amad. KoTopble cocTaBieHbl Tak, YTO CTYIEHT, NOHHMMas IMOCTAaBJICHHYIO
nepel HUM 3aady, JOJDKEH apryMEHTHUPOBAHO MPEUIONKUTh MYTH pas3pelieHus, OTCTOATH CBOIO
TOYKY 3pEHHUSI.

5. IlpuMepHbIe OlleHOYHbIE MATEPUAJIBI 1JIsl TPOBEAeHHUS TEKYIIero KOHTPOJIsI yceBaeMOCTH
U MPOMEKYTOUYHOM aTTecTAMU 00Y4AI0IIUXCS M0 THCIUNTHHE

Opranu3anus 4 NpoBeieHUe ATTECTAIIUM CTYAeHTa

®I'OC BO B cooTBEeTCTBUMM C HpUHLUNAMHM bBoOJOHCKOro mnpoiecca OpPHEHTUPOBAHbI
IIPEUMYIIECTBEHHO HE Ha COOOILIEHHE 00yyarolmeMycs KOMILJIEKCa TEeOPEeTUUYECKUX 3HAHUHM, HO Ha
BBIpaOOTKY y OakajaBpa KOMIETEHIMH — TUHaMUYeCKOTo HaOopa 3HaHWH, YMEHHH, HAaBBIKOB U
JMYHOCTHBIX KayecTB, KOTOPHIE MO3BOJIAT BBIMTYCKHUKY CTaThb KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE
TpyZa ¥ YCHEUIHO Mpo(deCCHOHATBLHO PEaTn30BbIBATHCS.

B mporuecce oneHkn 0akanaBpoB HEOOXOJIUMO HUCIOJB3YIOTCS KakK TPAJAWLMOHHBIE, TaK M
MHHOBALMOHHBIE THUIIbI, BUIBI U GOPMBI KOHTpOJIsA. [IpH 3TOM NOCTENEHHO TPaIUIIMOHHbIE CPEJICTBA
COBEPUICHCTBYIOTCS B pycl€ KOMIETEHTHOCTHOIO IIOAXO0/a, a HWHHOBALIMOHHBIE CpPEICTBA
aJlarTUPOBaHbI JJIs IOBCEMECTHOTO MPUMEHEHUS B POCCUHCKON BY30BCKOM NMPAKTUKE.

Ileq» mnpoBedeHHs aTTeCTALMM — IIPOBEpPKAa OCBOEHMS OOpa30BaTENbHONW MPOrpaMMbl
JTMCUUIUIMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00Pa30BaTENIbHBIX PE3yIbTAaTOB.



IIpoMe:xxyToUHAasi aTTeCTAUMSA OCYILECTBIIICTCS B KOHIIE CEMECTpa M 3aBEpIIACT U3YUCHUE
JTUCIHIUIMHBI, TIOMOTAeT OIICHUTh KPYITHBIE COBOKYITHOCTH 3HAHWH W YMEHH, (opMHUpOBaHUE
OIPEAEIICHHBIX KOMIIETCHIUH.

OLEHOYHBIMH  CPEJCTBAMHM TEKYLIErO0 OLICHUBAHMUS  SABJSIIOTCSA: JIOKJIaA, TECThl IO
TEOPETUYECKUM BOIPOCaM JUCHIUIUIMHBI, 3allATa MPAKTUIECKUX padoT u T.1. KOHTpoIbh yCBOCHHUS
Marepuana BEIETCS PEryJsipHO B TEUYEHUE BCEro CeMecTpa Ha MNPAKTHYECKUX (CEMUHAPCKHUX,
nabopaTOPHBIX) 3AHATHSX.

Ne CPEJACTBA OLIEHUBAHWNAI, Oo0pa3oBaTteibHbIE
n/m UCIO0JIb3YEMbIE IS TEKYILEr0 OLEHUBAHUS pe3yJbTaThl JUCHHUIINHBI
noxaszatesnsi JOPMHUPOBAHUS KOMITETCHIINU
1 OueHoyHbIe cpeacTBa /I TeKyuei
aTTecTaluu:

OC-1. 3amura pedepara
OC-2. YcTHBI OTBET
OC-3. TectupoBanue

OC-4. Pemenue CUTYyallMOHHO-JIOTHYECKUX OP 1-12
3a1a4
OC-5. [loxnan ¢ mpe3eHTaluen
OC-6. PaGoTa c WH(POPMAIIHOHHO-
CXE€MaTH4YECKUM MaTepHuaIoM u
TUCTOJIOTHYECKUMH MTpernapaTamMu (YTeHHe)
2 OueHovHbIe cpeacTBa AJIs1 IPOMEKYTOYHOM

aTTeCTalnmm — 3a4€eT.

OC-2 YcTHBIH OTBET OP 1-9
OC-3 TectupoBanue
OC-5 Jloknan ¢ nmpe3eHTaImein

Onuncanue OIEHOYHBIX CpEACTB U HCO6XO,Z[I/IMOFO O60py,Z[OBaHI/IH (IICMOHCTpaI_II/IOHHOFO
MaTepI/Iana), a TaK XKC€ Ipoucaypbl MU KPUTCpHUHU OLCHUBAHHA HWHIUKATOPOB JOCTHXKCHUA
KOMIIETCHIIUM Ha PAa3JIMYHbIX 3TallaX HX (bOpMI/IpOBaHI/ISI B IIpOLECCE OCBOCHUA 06p330BaTeHBHOﬁ
IIporpaMmbl IMPCACTABJICHBI B (DOH,I[C OLCHOYHBIX CPEACTB [JIA TEKYHIETO KOHTPOJIA YCIIEBACMOCTHU
n HpOMeH(YTOqHOﬁ arrecraguu 110 JUCHHUIIIINHE ((MOJ'IGKyanHaH OHOJIOTHS KIIETKH.

Mamepuansl, ucnonsb3yemole 0711 meKyuLezo KOHMPOJia ycneeaemocmu
odyuarowuxca no OuCUUnIUHe
Martepuansl 1Ji1 OpraHU3aluu TEKYIIeH aTTecTallly MPEACTaBICHBI B 1.5 TPOrPaMMBI.

Mamepuanst, ucnons3yemole 0711 RPOMEHCYMOUHO20 KOHMPOA YCReeaemocmu
odyuarwuxca no OuCUUnIUHe

OC-1. Pedepar
Tembl pedepaToB U TEMBI CAMOCTOSITEIBHBIX pabOT B (hopme pedepaToB NpUBEAEHHI B I1. 4
IPOrpamMMmBl.

OC-2 YcTHbII 0TBeT Ha BONPOCHI (JIAG0paTOPHbIE 3aHATHS) C y4eTOM BONIPOCOB BbIBeeHHBIX
Ha CAMOCTOSITeJIbHOE 00y4YeHHne

Ilepeyennb BONPOCOB J1Aa00PATOPHOMY 3AHSITHIO
Konaer IHK.
OKCUM3MOHHAs penapanus — olmas xapakTepuctuka, nytd. BER mnyre Ha mnpumepe
3acTpoUku 4 P-caiiToB.



Mojiennb TOMOJIOTHYHOM peKOMOMHAIMK HAa OCHOBE pPEerapaiiyl JABYIETIOYEYHBIX Pa3pbIBOB
JHK — monens Xoaumaes.

Perynsnusi akTUBHOCTH TEHOB — MOCTTPAHCIALMOHHbIE MOAW(DUKAIMN aMHHOKHUCIIOT,
MO3UIIMOHUPOBAHUE HYKIEOCOM, KOHKYpPEHTHOe cBsi3biBanue [F u rtucronoB ¢ JHK,
metunupoBanue JIHK, aktuBanus reHa win uU3MEHEHHUE €r0 aKTMBHOCTH Mpu BHeApeHuun MI D,
ciocoOHOCTh MID U3MEHSTh T'paHMIIbl, oOeperaroIre rel oT Bo3eiicTBus okpyxaromeit JJHK.

Merunuposanue JIHK - poauTenbCKkuii T€HOMHBIM MMIIPUHTUHL, BOJIHBI METHJIMPOBAHUS,
BO3HUKHOBEHHE METWIMPOBAHHUS, METWJIMPOBAaHUE U  paK, MHAKTHBALUSA  X-XpPOMOCOM
MJIEKOTIUTAOIIUX,

MID B reHome. MoueKynsipHble MEXaHU3Mbl IEPEMELICHUS] TPAHCIO30HOB U
PETPOTPAHCIIO30HOB. POJb peTpOTPaHCIIO30HOB B COXPAHEHUU TEJIOMEPHBIX KOHIIOB XPOMOCOM H
3ameuynBaHue JBYyHUTeBbIX paspbiBoB JIHK Posns MID B nepectpoilkaXx XpOMOCOM.
['opr30HTaNBHBIN NEPEHOC T€HOB U DBOJIIOLHS T€HOMA.

OO0mas xapakrepucTuka. TpaHCKpUNIUS — UHULIMALUSA: CTPOEHUE IPOMOTOPA Ha MpUMEpE
knacca |, perynauus MHUIMALIMKM TPAHCKPUNLIMU (MPEUHULMATOPHBIA KOMILIEKC), CUJIBHBIA H
cl1abblii MPOMOTOP, OTKPBITBI M 3aKpBITBIH HPOMOTOP, PEMOHTAX HYKJIEOCOM. OJOHTAlUA.
Tepmunanus.

OnoHramuss — MOJENb JJIOHFAMOHHOTO IHKJIA («CMBIKaHME-pa3MbIKaHUE), 3TaIbl
ANIOHTAalMU — (hOopMHpOBaHHE KOJOH-aHTUKOJOHOBOTO B3aMMOJECHCTBHS B A-ydacTke pHOOCOMBI,
MenTU3alus, TpaHclaokauus. TepMuHanus TpaHCISIIHH.

MouiekynspHO-TE€HETHUECKU aHAJIW3 TMPOLIECCOB OMYyXOJEBOM TpaHcpopMmamuu: 2-x
ymapHas Mojens Kanieporenesa (Knudson), kmaccudmukarnms Kunsnepa-doresbiiTaiiHa TeHOB
CYMPECCUU OIMYyXOJIH (XPAHUTENN KIETOYHOTO KA, OOIIET0 KOHTPOJIs).

Mexauu3m paeiictBus reHoB cympeccopo: Rb1, INK4A/ARF, BRCA [ u 2, P53, INGL,
Leu5/Rfp2.

[Tyt noBpexaenus I CO: aenenuu (MOTEPst T€TEPO3UTOTHOCTH ), TOYKOBBIE MYTallUX (CIBUT
PaMKH{ CUMTHIBAHUS, HOHCEHC-MYTAIlMH, MYTAllUA CATOB CIUIACUHIA, MUCCECHC-MYTALlUH, MYTAllUH
IIPOMOTOPHOM YacTH F€HOB, MyTaLlUU PETYJIATOPHOU 001aCTH I'€HOB), METHIIMPOBAHHE.

NmMmmyHonornyeckas: «oompiue» 4dackl opranusma («bur-ben»), posib xene3 BHyTpeHHEH
CeKpely. DJeBallMOHHAas (OHTOreHeTHYecKas) MoJieslb cTapeHust. CTapeHue U anonTos.

[Iytu IIKC: uyepe3 peuentopel Fas, TNFR1, peuentoper 3, 4, 5, 6. B3aumopeiictBue
pelenTopa ¢ JIMraHJIoM U repejiada cursana — oouias cxema. Ilyrs yepes Fas-peuenrop.

IIpumep BonpocoB Kk 3a4eTy (YCTHBIH OTBET)

MoutekynspHasi OMOJIOTHS — 1eJTb, 33JIa4M U CBSI3b C JPYTUMU OTPACISIMU OUOJIOTHH, XUMUH,
¢usuky. Tunbpl MAaTPUYHOTO CHHTE3a KaK IEHTpPalbHBIA Ipoliecc B IMepelnave, XpaHEHUH U
pean3anyy HacjaeACTBEHHOro Marepuaia. CTpykTypa HyKJI€OTHIOB.

Crpyktypa JHK wu MPUHINAT dbopMHUpOBaHUS KoH(popMaIui. [TpuHIMI
komruieMeHTapHoctd. Koaer JIHK. ®dwusnyeckue mapamerpsl koHpopmanuoHHbX ¢opm JHK.
Accommanuu JIHK ¢ omuronyknerugamu, mapel XyrctuHa. Accommarus JJHK ¢ Genkamu:
OenmKoBbIE JIOMEHBI, y3Hawomue crneunduueckue mnocnenoarensHoctn JHK —  obmas
xapakrepuctuka. JICJ/I ocHOBHbIe Kjacchl: '"neHUMHOBasg MOJIHUA", "UMHKOBBIE MaJbIlbl",
ANIEKTPOCTATUYECKOE MpHUTSHKEHHEe, [B-ckaosg, NeTHs-Clupaib-NeTis, TPAHCKPUIIIMOHHbIE
(baxTOopBHI.

PHK — crpykTypHas W NOpOCTpaHCTBEHHas OpraHu3anus, QYHKIUH, KiIaccuuKaius.
Ornmuunst u cxonactBa B HykineoruaHou crpykrype ¢ JIHK. Knaccudukamms PHK. SiPHK —
CTpO€HHE (PYHKIMH B KJIETKaX >KMBOTHBIX U PACTEHUII.

pPHK. Pu6ocomusie PHK ux Bujabl, mepBUYHBIE U BTOPUYHBIE CTPYKTYpbl. CTPYKTYpHBIE
JIOMEHBl U KOMITakTHas camoykiajaka moiiekya PHK. 3nauenune pubocomuoit PHK. Pubocomusie
Oenku, WX pa3zHooOpasue U HOMEHKIaTypa, B3aumozeictBue c pPHK. Ilepudepuueckoe
pacnionoxxenue OenkoB Ha sape pPHK. Tomorpadus OGenkoB: ompeneneHue cOCEACTBYIOLUINX
6enkoB mexay Oenkamu. Tomosorust pPHK, ee mpuBsizka x Tomorpagum 6enkoB. Mopdomorus
pubocomel. Pazmepsl, BHEIIHUI BUJ, IOJIpa3/ie/IeHUE Ha ABE CyObeJMHULIBI.



MPHK (undopmanmonnasi, MarpuyHas, MECCEHXepHas) - CTPYKTypa U (DYHKIHOHAJbHBIC
yuyactku. Cnenuduyeckue mocieaoBaTeIbHOCTH, CTPYKTYpHBIE JIeMeHTh, Jokanu3aius MPHK B
kietke. [Iponeccunr MPHK. Omnpenenenne npoueccunra. MHTpoHsl, craiicuar. Knaccudukanus
UHTPOHOB. MHTpoHBI Tpynmnbl |. OCOOEHHOCTH CTPYKTYphl M MEXaHU3MbI crulaiicunra. Tpanc-
CIUTAMICUHT, €ro paclpocCTpaHeHHe. AJbTEPHATUBHBIN CIUTaicMHT. buonornueckue MmociencTBUs
alNbTEPHATUBHOIO crutaiicura. Penakruposanne PHK. MosekynsipHble MEXaHU3MBI, TUIIBIL.

TPHK (TpancdepTHas, TpaHCIOPTHAS) TPAHCKPHIIIUS, XapakTepucThka | Tpanckpumnra mpe-
1-PHK, nponeccuHr, xapakrepuctuka 3peston amuHoanmi-T-PHK.

Pu6o3uMbl, MX CIEUPUIHOCTh M MEXaHHU3M JCHCTBHS — TEIOMEpasa, peBeprasa.

PacmmppoBka renermueckoro koga. (OCHOBHBIE CBOWMCTBA T'€HETHYECKOTO  KOJA.
OcoOGeHHOCTH KOJIOBOTO CIIOBApSI.

OC-3. TecrupoBanue

[Ipumepbl TECTOBBIX 3aJaHUN IPUBEAEHBI B I1. 4 IPOrpPaMMBbI.

OC-4. Pemienne CUTYAITUOHHO-JTOTHYICCKHUX 3aaYvd
HpI/IMepHBIe CUTYAalITMUOHHO-JIOTUYCCKUEC 3a1a4U ITPUBCIACHBI B II. 4 ImporpaMmmal.

OC-5. lokiaja ¢ mpe3eHTanuen
Temartuka noknana ¢ mpe3eHTaueln GopMHUpPYeTCsl HHANBUTYaTbHO CO CTYJIEHTOM.

OC-6. PaGora ¢ ”HPOPMALMOHHO-CXEMATHYECCKUM MATEPUAJIOM U TMCTOJOTHYeCKUMH
npenaparamMu (4YTeHue).

[IpumepHbIil nepedeHb HHHOPMALMOHHO-CXEMAaTHYECKOTO MaTepHaa:

1. O6mas cxema perumnkanuu JJHK.

2. llukn permmkanuu  xpomocoMm. CoOwitust  moarotoBku kK perumkanuu — JIHK,
poTeKaroIue B KoHie Muto3a (crymens 1 — 4) — ORG-kommieke, 6eaku Cdc 6, Cdt 1 u RFC.
MCM 2-7 xoMILIEKC.

3. ®opmupoanne pre-IC B G — 1 mepuoa. CoObiTHe 00ECNEYMBAIOIINE MPOXOKICHUE
cTyneneit 6 — 7 B S da3zy.

4, Nnunumanusa neneil u 3086 perumkanud. Ocodennoctu perukanuu JIHK B cBszu ¢
aHTUMNapauieasHo i npupoaoi nenei (leading strand', lagging strand). Tonorpaduyeckas nmpooiaema
cunte3a ¢pparmentoB Okazaku. PCNA — komruiekc.

5. Crymens 8, 9. XapakrepucTrka 0€JKOM peIIMKaTUBHONM machinery.

6. Xapakrepucruka coobituii G — 2 craguu (crynesns 10, 11).

7. Crpoenue u GyHKIHOHHPOBaHHUE 3arpy3unka Mamkerku (RFC).

8. Cxema. [lynnexc JJHK.

B koHIle M3y4yeHHs] TUCIUIUIMHBI MOJBOISITCS UTOTH PabOThl CTYACHTOB Ha JIEKIMOHHBIX U
MPAKTUYECKUX 3aHATUSAX ITYTEeM CYMMHPOBaHUs 3apab0TaHHBIX 0asIOB B TEUEHUE CEMECTpa.

Kpurtepun oueHuBaHusi 3HAaHUH 00y4AKOIIUXCS 110 TUCHHUILINHE

OI_IeHKa 3a OCBOCHUEC JUCIHUIIIIMHBI BBICTABJIACTCA COTJIACHO CJ'IG,Z[YIOH_IGI‘/JI Ta6J'II/II_IeI

33E
«3a4TEeHO» oouee 150
«HE 3aYTECHO» 150 u menee

6. MeToauyeckue ykazaHusi /sl 00y4al0MMXCs 10 OCBOCHUIO THCIIUIIHHBI

YcnemHoe u3ydeHue Kypca TpeOyeT OT OOyJarommXcsl IMOCEIICHUs JIeKIWA, aKTHUBHOU
paboThl HAa TPAKTUYECKUX 3AHSATHUSX, BBIMOJHEHUS BCEX YYEOHBIX 3aJlaHUN MPErnoiaBaTes,
03HAKOMJIEHHUSI C OCHOBHOM U JIONOJIHUTENIbHOM JIUTEpaTypoOil.



3anuce JeKuMH — ojJHa M3 (OpPM aKTUBHOM CaMOCTOSITEIBHON paboOTHl OOydaromuxcs,
TpeOyrolasi HaBBIKOB U YMEHHSI KPAaTKO, CXEMaTHYHO, TOCJIE0BATEIBHO U JIOTUYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOKEHUSI, BBIBOJIBI, 0000IIeHus, HopMyapoBKU. B KOHIlE JeKuuu mpenojaBareib
octaBisieT BpeMs (5 MHHYT) UIi TOTrO, YTOObI OOyYaromuecss MMENd BO3MOXKHOCTH 3aJaTh
YTOUHSIOIIME BOIPOCHl [0 H3y4aeMOMy Marepuainy. I3-3a HEIOCTaTOYHOro KOJIMYECTBA
ayIUTOPHBIX YacOB HEKOTOpPbIE TEMBbl HE YAAeTCs OCBETUTh B TOJIHOM OOBEME, MO3TOMY
Npero/iaBaTeNb, M0 CBOEMY YCMOTPEHHIO, HEKOTOpPhIE BOMIPOCHI BBHIHOCHT HA CAaMOCTOSTEIBHYIO
paboTy CTYIEHTOB, PEKOMEHIYs Ty WJIM HHYIO JUTepaTypy. Kpome storo, mis mydmero ocBOSHHs
Marepuana ¥ CHCTeMaTH3allid 3HAaHWHA 10 JWUCIMIUIMHE, HEOOXOIMMO TIIOCTOSIHHO pa30Hparth
MaTepHabl JEKIUI [0 KOHCIIEKTaM U y4eOHbIM rocoousiM. B ciydae HeoOxonumocTi oOpararsest K
HPETIOIABATEIIO 38 KOHCYIbTAllueH.

IloaroroBka k NMPAKTUHIECCKUM 3aHATHAM

[Ipy moAroTOBKE K NPAKTHYECKUM 3aHATUAM CTYACHT JOJDKEH M3Y4YUTh TEOPETUYECKUN
MaTepuajg MO TeMe 3aHATHUs (MCMOJIb30BaTh KOHCHEKT JIEKUUM, M3Y4UThb OCHOBHYIO JIUTEpATypy,
O3HAaKOMUTECH C Z[OHOJ'IHI/ITGJ'IBHOI\/'I JII/ITepaTypOI\/'I, npu HGO6XOI[I/IMOCTI/I JOIIOJIHUTH KOHCIICKT, J€j1asi B
HEM COOTBETCTBYIOIIME 3allICH W3 JIMTEpaTypHbIX HUCTOYHUKOB). B ciydae 3arpyanHeHwuit,
BO3HHUKAIOIIUX TPU OCBOCHHUHM TEOPETUUECKOTO0 MaTepHaja, CTYIEHTY CcieayeT oOpaimiarbcs 3a
KOHCyNbTalMeil K mpenojaBarento. Mas Ha koHCynmpTanuio, HEOOXOIMMO XOPOIIO IPOIyMarhb
BOITPOCHI, KOTOPBIE TPEOYIOT Pa3bsCHEHMUSL.

B nauane IMPAKTUYCCKOI'0 3aHATUA MPENIOAABATCIb 3HAKOMUT CTYJACHTOB C TeMOI>'I, orjamacr
IJIaH TPOBCACHUA 3aHATHUA, BbIAACT 3aJlaHHA. B Tteuenme OTBCACHHOI'O BPEMCHM HA BBIIIOJHCHUC
paboTHI CTYACHT MOKET OOpaTUTHCS K MPENoJaBaTelNlio 3a KOHCYJbTAlMEH WIN pa3bsicHEHUsSMH. B
KOHIIE 3aHSTUS TIPOBOIUTCS MPHUEM BBIIIOJHEHHBIX 3aJaHNH, cOOECeJOBaHUE CO CTYAECHTOM.

Pe3ynpTarhl BHINOTHEHUS! MPAKTUYECKUX 3[aHUI OLIEHMBAIOTCSA B OajiaX, B COOTBETCTBHH C
0aJUTbHO-PEUTHHIOBON CCTEMOM YHHUBEPCUTETA.

Il1aHbl NPAKTHYECKUX 3aAHATHH
Tema: «IIpocTpancTrBeHHO-KOH(popMannonHas crpykrypa [IHK u PHK»

KonTposbHbIe BOPOCHI

1. MonexynsipHass OuUOJIOTHsl — II€Nb, 33/1a4l U CBS3b C JPYTMMH OTPACISIMU OHOJIOTHH,
XuMuH, Guznku. MosekyaspHas norma Ouosiormn Ha Hadano XX Beka (/[. Yorcom m @ .Kpuk
1953r.). Tumbpl MaTPUYHOTO CHHTE3a KaK IIEHTPAJIBbHBIA IIpollecC B Iepeaade, XpaHEHUH U
peaiM3allii HacleACTBEHHOro marepuana. CTaHOBJIEHHE MOJEKYISIpPHONW OHOJIOTMH Kak HayKu
(camocTOSITE/ILHO).

2. MeTo/1pI MOJIEKYJISIPHO# OHOJIOTHH (CAMOCTOSITEILHO).

3. Crpykrypa HykieotuaoB kak moHomepoB PHK u JIHK — cxonctBa um omimuus B
ctpoenun. [lpunnun komriementapHoctu. llepBuunas xondopmanus JHK — gymiiekc u ee
xapakrepuctuka. KoHdopmanmoHHble M3MEHEHHs HyIUiekca, Kak uacTh mpoueccunra JIHK -
BropuyHas koHpopmanus IHK — 4, Bu Z.

4. Accoumarus JIHK c¢ JIC/I-6enkamu, xummyeckas Mmoaudukamus JIHK, kak dvacts
npoueccuHra: obmas xapakrepuctuka. JICJ[ 6enku ocHOBHBIE Kiacchl: "JTeHIMHOBas MOJHUA",
"[MHKOBBIE MAJBIBI", JEKTPOCTATHUECKOE MPUTSHKEHHE, «-CKI(DOII», «IeTIs-CIUpaTb-TeTIsD).

5. Kogpr JIHK.

6. Accommammu JIHK ¢ onuronyknetuaamMu -  TPUILIEKCH  (aHTUCMBICIOBBIE
OJIMTOHYKJICOTH/IBI ), (POPMUPOBAHHUE MAphl XYICTHHA (CAMOCTOSITEILHO).

7. PHK — cTpykTypHas W MpOCTpaHCTBEHHas opraHu3anus (KoHdpopmaimu), (QyHKIUH,
knaccudukanus. OTINYUS U CXOJICTBA B HYyKIIEOTHIHOM cTpykType ¢ JTHK.

8. pPHK (pubGocomuas) - tpanckpunuus upe-pPHK. Xapakrepuctuka mnepBHYHOTO
TpaHckpumnrta. [IpomeccuHr  mepBUYHOrO  TpaHCKpumnTa.  Mopdoiorus  pubOCOMBI U
(yHKIIMOHATBHBIE «KapMaHbl». PrubocomMHubie Oenku, ux pasHooOpasue B3aumojeictue ¢ pPHK.
Tomnorpacdus 6enxkoB. Pubocomsl mpo- 1 3yKapuoT.



9.

Matpuunas (meccerxepHasi) PHK - tpanckpunuums npe-MPHK. Xapakrepucruxa

IIEPBUYHOTO TpaHCKpumTa. IIponeccuHr mNepBUYHOIO TPAHCKPUIITA. XapaKTEPUCTHKA 3pEJoi

MPHK.

10.

Tpancnoprhas (tpancdeprnas) PHK - tpanckpunuus npe-TPHK. Xapakrepucrtuka

IIEPBUYHOTO TpaHCKpunTa. [IponeccuHr nepBu4HOro Tpanckpunra. Xapakrepucruka speaoi TPHK.

11.
12.

SIPHK — cTpoeHne QyHKIUM B KJIETKAX )KMBOTHBIX U PACTCHHI (CAMOCTOSITEILHO).
PuGo3umbl - crenuUYHOCTE W MEXaHW3M JCHCTBUS (Ha TpUMEpe TeIoMepashbl).

Penaktupoanue MPHK (camocTosiTe1bHO).

13.

PacumdpoBka Onosnornueckoro koma. OCHOBHBIE CBONCTBA TI'€HETHYECKOTO KOJa.

Oco0EHHOCTH KOJIOBOTO CIIOBAPS (CAMOCTOSITEIBHO).

14.

AN DN B W

~

[larepoHbl U IPHOHBI (CAMOCTOSITETLHO).

HNHpopManMoHHO-CXeMATHYHbBINH MaTepHal

. [lypuHOBBIE U TUPUMUIUHOBBIN a30TUCTHIE OCHOBAHMS.
. Cs- caxapa HyKJI€OTHIOB.

. Aymnexke JJHK.

. [lepBuunas konpopmanusa JHK — nymiexc.

. Bropuunas xonpopmanms JJHK u ee popmser: B, 4 u Z.
. B-popma JIHK BTOpHuHOIT KOH(pOpMaLIKH.

KondopManmoHHbIli KO — YITIBI U PACCTOSHUS MEXAY TeTepOLUKIaMH, SHEPIHs

xectkoctu n3ru6os JIHK mpu yknanke B HykiieocoMmy.

8. IIpocTpaHCTBEHHOTO PACIOJIOKEHHUSI HA MOBEPXHOCTH TMCTOHOBOIO OKTamepa pailoHOB,
pa3IUUaroUXCcs 1o dHepreTuke xeéctkoctu naruda JJHK.

9. Benok tuma JICJI - neinimHOBAs 3acTex)Ka (3HUITED).

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

SiRNA.

22.
23.
24,
25.
26.
217.
28.

benok tumna JIC/] - HMHKOBBIE MAIBIIHL.

benok tuna JICJ1 - cnupainis - nemis - cnupaib.

benok tuma JIC/ - B-ckadom.

Otnuune B crpoennu HykieotuaoB JIHK u PHK.

Kondopmanus PHK — nepBuuHasi, BropuuHas, TpeTu4Has (001as cxema).
[TepBuunas kondopmarnus Ha nmpumepe npe-TPHK.

O6mras cxema BropudHas koHpopmarus PHK.

dynkuonaiabHbie 3BeHbst TPHK (BTOpruHas koHbopMarms).

Cxema crunaiicunra npe-mPHK.

Pacnionoxenne pyHKIMOHAIBHBIX YIaCTKOB Ha MoJieKkyJie 3penoit MPHK.
Mexanu3m paboTtel SIRNA B KJIeTKaX pacTeHUN U KUBOTHBIX.

Ortanbel BUY - wHpeKknnu, Ha KOTOPBIX €€, BO3MOXXHO, 3a0JOKHPOBATh C MOMOIIBIO

pPHK. CpaBuenue xoutypoB pudocomuoit 30S cyduactuist u ee 16S PHK.
JHomensl camoykiaaku 16S PHK.

CpaBHeHnue KOHTYypoB pubdocomHoit 50S cybuacTuist u ee 23S PHK.
5SPHK 6onpioit 50S cyOuacTuiibl pubocombl

Acconuanuu pPHK c Genkamu. Manas cybuacTtuia.

Cxema 50S (60S) cybuactuiibl pudbocoMbl U Tormorpadust GEIKOB.

Cxema paboThI TeTOMEpPa3Hl.

7. IlepeyeHb OCHOBHOI1 1 IONOJHUTEILHOI yueOHOii iuTepaTypbl, UHTepHET-pecypcoB,

H806XOZ[I/IMLIX AJId OCBOCHUSA JUCHUIIIMHBI

OcHoBHasi InTeparypa

1. Cy66otuna, T. H. MonexynspHast 6M00THs ¥ TeHHas WHxkeHepus : npaktukym / T. H.
Cy06otuna, I1. A. Hukonaesa, A. E. Xapcekuna. - Kpacnospck : Cub. denep. yu-t, 2018. - 60 c. -



ISBN 978-5-7638-3857-2. - Texer : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1032111

2. XKyxoBa, A. I'. MonekynspHas Ouonorus: y4eOHUK C YINPaKHEHHSIMH W 3ajadaMu /
A.T. XKykosa, H. B. Kusuuenko, JI. I'. 'opoxoBa. — Mocksa ; bepnun : dupexkr-Meaua, 2018. —
269 c. : Ui, TaoII. — Pexum JOCTYyIa: 1o MOATHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=488606

3. XKumynes, U. ®. O6miast u MOJICKyIsipHasi TeHeTHKa : yaeOHoe mocobue / . @. Kumyrnen
; orB. pen. E. C. bensea, A. Il. AxudneB. — Msn. 4-e, crepeotumn. 3-my. — HoBocubupck :

Cubupckoe yHHBepcuTeTcKoe m3narensctBo, 2007. — 480 c. — Pexxum nocTyma: mo HOJIHCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=57409

JonosHuTeLHAS IUTEPATypa

1. Monekynsapuas Ouonorusi: m1abOpaTOpPHBIM TPAKTUKYM : y4deOHoe mocobue /
O. C. Kopueesa, B. H. Kanaes, M. C. Heuaena, O. 1O. I'oiikanosa ; nayd. pea. O. C. Kophueesa ;
BopoHexXcknii TOCYIapCTBEHHBII YHHUBEPCHTET WHXEHEPHBIX TEXHOJIOTMH. — BopoHex
BopoHexckuil rocy1apCTBEHHBIM YHUBEPCUTET MHXKEHEPHBIX TexHoioruil, 2015. — 52 c. : wi,
CXEM. — Pexum JOCTyTA! 1o MIOIITUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=336018

2. NBanumes, B. B. Monekynsipaast 6uomnorus : yueOnuk / B.B. MBanumieB. — Mocksa :
PUOP : HWH®PA-M, 2018. — (Bwicmee oOpa3oBanue). — 225 c¢. — DOIL:
https://doi.org/10.12737/1731-9. - ISBN 978-5-369-01731-9. - Tekct : smektponHbii. - URL:
https://znanium.com/catalog/product/916275

Humepnem-pecypcut

http://www.donhist.narod.ru http://www.histology-world.com/
http://www.meddean.luc.edu/lumen/MedEd/Histo/frames/histo_frames.html
http://www.visembryo.com/baby/ http://www.med.upenn.edu/meded/public/berp/
http://people.ucalgary.ca/~browder/virtualembryo/dev_biol.html

ttp://www.visembryo.com/ http://www.cellsalive.com/ http://www.amc.anl.gov
http://lwww.cellsalive.com/ http://www.biology.arizona.edu/cell_bio/cell_bio.html
http://www.isto.ucl.ac.be/introen.htm
http://www.kumc.edu/instruction/medicine/anatomy/histoweb/
http://medic.med.uth.tmc.edu/Lecture/Main/Griff5.htm HyperCell Project Cell Biology -
Hypertextbook WWW Cell Biology The Biology Project - Cell Biology Cells Alive! Virtual Cell
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