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MecTo IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM NMPOrpaMMbl

JucuuiuinHa «ModekyispHas OHOJOrMsl KJIETKM» OTHOCUTCS K JUCHMILIMHaM Moy
«OCHOBBI COBpPEMEHHOW Ouonorun» yactd, (OPMUPYEMOH YYacCTHHKAMH 0Opa3oBaTeIbHBIX
oTHomeHud bmoka 1. Jlucummumubl (MomynM) y4eOHOrO TUIaHA OCHOBHOW Mpo¢hecCHOHAThHOM
o0pa3oBaTeNbHONW  MpOrpaMMBbl  BBICHIETO  oOpa3oBaHUs  (GopMHUpyeMas  y4aCTHHKaMU
00pa30BaTeNbHBIX OTHOUIEHUH — MPOrpaMMbl MarucTparypbl I0 HANpaBJIEHUIO IOJATOTOBKU
OCHOBHOHM TpodeccuoHanbHO 00pa3oBaTeNbHOM MporpamMmsl Beiciiero oOpasoBanus — 44.04.01
[Tenarornueckoe oOpa3oBaHME, HaMNpaBICHHOCTh (Ipoduib) 00pa30BaTENbHOW IMPOrpaMMbl
«buonornyeckoe o6pazoBaHue», OUHO-3a04Hast (popma 0OyUeHHU.

JlucuuIuinHa OnUpaeTcst Ha pe3yNbTaThl 00yueHHsl, CHOPMUPOBAHHBIE B paMKaX AUCLUUIUINH
MonekynsipHO-TeHeTHUECKUE METO/Ibl UCCIIEI0BaHMS.

PesynbraTel HW3y4deHHMsS IUCLUUIUIMHBI SIBISIFOTCS OCHOBOWM JUI W3Yy4YCHHMS JUCLUUIUIAH U
IPOXOXKICHUS TNPAKTUK: AKTyallbHble NpoOsieMbl OO0IIed Ouojoruu, AKTyalbHBIE IPOOJIEMBI
9KOJIOTHH, MOJIEKYISIpHO-T€HETHUECKUE METO bl MCCIICTOBAHMUS.

1. Ilepeyens muIaHuMpyeMbIX  Ppe3yJabTAaTOB  00y4eHusi (oOpa3zoBaTebHBIX
pe3y/1bTATOB) MO JMCHHUILIMHE

Heabio ocBoeHUs: AUCHUIIINHBI «MoseKyssipHas OMOJOTUSI KIETKU» SBISETCS MOJArOTOBKA
OakanmaBpa K paboTe yuurteneM Ouonorud B oOmeoOpazoBarenbHON MIkojie. Jucuurmnaa
npelHa3HayeHa AaTh OyAYIIUM YUUTENISIM IPO(ecCHOHATbHYIO (TEOPETUYECKYIO M TPAKTHYECKYIO)
MOJArOTOBKY B 00JIACTM TEOPUU U METOAMKH OOydeHUsi OHOJIOTMM Ha pPa3jIM4YHbIX CTYNEHSX
00111e00pa30BaTeIbHON IITKOJHI.

3ajgavell OCBOCHHS IUCIHMIUIMHBI SBISETCS (OPMHUPOBAHUE Yy CTYAEHTA IIEIOCTHOTO
MpeJICTaBICHUs] 00 OCHOBHBIX dTarax CTAHOBJIEHHS COBPEMEHHOW HAyKH MOJIEKYJSpHAs OHMONIOTHUs
U €€ CTPYKTYpe, 00 OCHOBHBIX KaTETOPUSX, MOHATHAX U METOAAaX, O POJIM U MECTE MOJIEKYJSPHOU
O6uonoruu B NPOPECCUOHATBHON MOATOTOBKE YYHUTENs OWMOJIOTMM M XUMHH, C(HOPMHUPOBATH
FOTOBHOCTh OYyJylIero y4uTens OHOJOTMM M XUMHM K 3()QPEKTUBHOMY MPENoJaBaHUIO
IPOTMeIeBTHUECKOro, 6a30BOro U MPOPHUIBHBIX KYPCOB I10 MPEIMETY.

B pesynbrare ocBoeHus MporpaMMmbl OakajiaBpuaTa OOYyYarOIIMICS JIOJKEH OBJIAJETh
CIIEAYIOIIMMHU pe3yibTaTaMu oOyueHHs 1o aucuuminHe «MosekymspHas OHOJOorHs KIeTKu» (B
TabJnlIe MPEeICTaBIEHO COOTHECEHHE 00pa30BaTEIbHBIX PE3yJIbTaTOB O0YUEHHUS M0 AUCLUUIUIMHE C
WHMKATOPaMH JIOCTIKSHHs KOMIETeHIHit) (Tabmuma 1).

2. O0beM TMCUMIJIMHBI B 324€THBIX eIUHULAX ¢ YKA3aHHEM KOJIUYeCTBa aKaJeMUYeCKUX
4acoB, BbIJIEJEHHBIX HA KOHTAKTHYIO Pa0oTy 00y4Yalouuxcs ¢ npenojaBaresieM (1o BUIaM
Y4eOHBIX 3aHATHI) H HA CAMOCTOATEJIbHYI0 padoTy 00y4arommxcs
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Tabmuma 1

KoMneTeHIusi 1 HHAMKATOPHI €€ JOCTHKEHUs
B JUCIHUILTHHE

Oo0pa3oBaresibHbIE Pe3YJbTATHI IUCHUATIIAHbBI

(3Tanbl GopMUPOBAHNS TUCHHUIJIMHBI)

3HaeT ymeeT BJajieeT

MK 2. Cnocoonocts mnpoexktupoBats u | OP-1 mnpeavernoe coaepxanue | OP-5 mnpoektupoBars yueOnsie | OP-10 0a3oBbIMEH HaBBIKAMHU
peain30BbIBATH yueOHbIe NporpamMmbl | OMOJOIrMUYECKUX AUCLUILINH, porpamMMbl JUCLMIUIMH; paboyue | IPOEeKTUPOBAHMS porpamm
AUCHMILIAH (MojayJieil) mpeameTHoii ooaactu | OP-2  cTpykTypy y4eOHBIX | | IPOrpaMMbl IO OMOJIOTHH; JTVCLIMIUINH, 3JIEKTUBHBIX
AJsi 00pa3oBaTeIbHbIX OpPraHW3anMii pa3HbIX | pabouyux nporpamm u TpeboBanus | OP-6 npoekTupoBaTh OTAEIbHBIE | IUCLMILINH u pabounx
YPOBHeii 00pa3oBaHusl. K  HUX  TNPOEKTUPOBAHUIO U | CTPYKTYpHbIE KOMIIOHEHTHI | IIpOrpamMm o Ouosorun
NHauKaTopbl 10CTHKEHUS] KOMIIETEHIIUH peannsanuy; yueOHOHI IporpaMMsl: | 6a30BOr0 ypOBHS;
MK 2.1. 3naer cogepkanue OcHOBHBIX | OP-3  comepxaHwe  OCHOBHBIX | (hOpPMYIHPOBATH LU u | OP-11 IpEeIMETHBIM
HOPMATUBHBIX JOKYMEHTOB, PErJaMEHTUPYIOIIUX | HOPMAaTHUBHBIX JIOKYMEHTOB, | 00pa3oBaTeibHbIe pe3yiabTaThl | COJEPKAaHUEM, METoJaMH U
Ouonoryueckoe  00pa3oBaHME HA  Pa3HBIX | PEIVIAMEHTUPYIOLIUX OCBOEHHUSI MpOrpamM, HIPOBOAMUTH | CPEACTBAMU CO3/1aHUs
YPOBHSIX; Ouosiornyeckoe oOpa3oBaHHe Ha | 0TOOP, aHau3 y4eOHOro | mporpamm JUCLUIUINH,
CTPYKTYpy Y4e€OHbIX M pPabOuuMX MpOrpamMM MU | pa3HbIX YPOBHSX; Marepuana, (OpMbl OpPTaHU3AIMH | JNEKTUBHBIX  JUCIHMIUIMH U
TpeboBaHUs K  HUX  HOpoekTupoBaHuro  u | OP-4 BU/IbI y4eOHO- | yueOHOH JesTeTbHOCTH, METO/A0B, | pabounx porpaMm o
peauzanuy; METOJINYECKOTO oOecrniedyeHus | cpeAcTBa O0YUEHHUS. ouosorun Ui
BUABl  y4eOHO-METOJIMYECKOro  oOecreuyeHus | COBpeMeHHOro mnpouecca ooydyenus | OP-7  npoektupoBaTth yuyeOHbIe | 00pa30BaTEIbHBIX
COBPEMEHHOT0 Ipoliecca 00yuyeHus: OMOIOTHH. ouonoruu IpOrpaMMbl JUCHUIUIMH, B T.4. | OpraHU3aluil pa3HbIX YpPOBHEU
IIK 2.3. Bnageer MeTogamMM M CpenCTBaMH AIIEKTUBHBIX; o0pazoBaHus;
CO3JJaHUsA IPOTPaMM AUCLHUIUIMH, DJIEKTUBHBIX OP-8  peamm3oBare  yueOHyio | OP-12  HaBpikamm  oTOOpa
JUCLHUIUIMH W paboyux Mporpamm Mo OHOJIOTUU IporpaMMy 1o OMOJIOTHHM B IIKOJIE; | COJEpKaHUS, METOJIaMuU
JUist  00pa3oBaTeNbHBIX OpraHU3alUui  pa3HbIX OP-9 IIPOBOJIUTH 0TOOp | OLIEHKHU 3¢ ($EeKTUBHOCTH
ypOBHEl 00pazoBaHMs. coJiepKaHus, JaBaTh 0OOCHOBAHHE | UCHOJIb3yEMBIX (POPM, METOMOB,

dopmaMm, MeToAaM, CpPEICTBAM | CPEICTB U TEXHOJIOT Uil

oOyuyeHust OuOJIIOTUM U BbIOOpY | 0OyueHUs

COOTBETCTBYIOIINX TEXHOJIOTHI

o0yueHHsI Ha pa3HbIX YPOBHSIX

oOpazoBaHus, J1aBaTh  OIEHKY
YPOBHIO OCBOCHHUSI Marepuaia |
CTEIEHN ¢ dexTuBHOCTH
noJo0paHHBIX  (OpPM, METOJIOB,

CpeICTB " TEXHOJIOTUH B
COOTBETCTBUU C pa3padOTaHHBIMH
y4eOHBIMU ITPOrPaMMaMHU.




3. Coneprkanue TMCUUILIHHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3jesiaM) ¢ YKa3aHHeM
OTBEJECHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKUX YaCOB U BUAOB Y4eOHbIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeedenn020 Ha HUX KOAUYECH A AKAOEMUUECKUX UaACO8 U
6U006 YUeOHBIX 3aHAMUIL

MPUMEPHBI TEMATUYECKHWN IJIAH U CIUILIAHBI

KomnnyectBo yacoB no ¢popmam
OpraHH3aIy 00yICHHS
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Moayabs 1. BseageHue B MOJEKyIspHyH Ouoinoruto. | 2 2 - 10
MatpudHbie MOJICKYJIbI.
Monayap 2. MexaHu3Mbl, 00OECIIEUHBAIOIINE CTAOMIBHOCTD, | 2 4 - 20
[JIACTUYHOCTD u MIPEEMCTBEHHOCTb FEHETUYECKOM
nHpOpMaIU
Moayas 3. MexaHu3mbl pPEeKOMOMHAIIMM T€HETUYECKOTO 4 20
MaTtepuaa
Mopayab 4. ['eHoM u peanu3zanus reHeTH4eckor nHbopMaluu 4 10
Moayas 5. MonekyisipHble MeXaHU3Mbl — IATOJIOTHUH, 2 20
CTapeHus U THOEeNH KIETKU
KommerotepHoe TectupoBanue 4 61oka - - - 8
[IpomexxyTouHast arTecTanus - 3a4eT
Hroro: 4 16 - 88 | 3auer

3.2. Kpamkoe onucanue cooepcanus mem (pazoenos) OUCUUnIUHDL
Kpatkoe conep:kanue kypca (3 cemectp)

Mopnyas 1 BBenenue B MosieKy/asipHyI0 0uoJiorui0. MaTpu4Hblie MOJIeKYJIbl.

MonekynsipHast OGMONIOTUs — LENb, 3aJa4d U CBA3b C JPYTUMHU OTPACIIAMU OUOJIOTUU, XMMUH,
¢usuku. Tumbl MaTpUYHOTO CHUHTE3a KakK LEHTpPalbHBIM Ipollecc B Mepegade, XpaHEHUH U
peann3anyy HacleICTBEHHOro Marepraia. CTpyKTypa HyKJI€OTHIOB.

Crpykrypa JHK w  npunuun — ¢opmupoBaHus  KOH(poOpMamuii. [TpuHImn
kommiementapHoctd. Koawsl JIHK. ®usmnueckue mnapamerpsl koHpopmanuoHHbx ¢opm JHK.
Accommaniun  J[IHK ¢ omuronmykneruaamu, maper Xyrctuna. Accomumanus JIHK ¢ OGenxamu:
OenKoBBIE JOMEHBI, Yy3Haioue crenuduueckue nocienosarensHoctd  JIHK —  obmas
xapaktepuctuka. JICJ[ OCHOBHbIE KJacChl: "NMEWIIMHOBAsT MOJHUA", "IMHKOBBIE NaIblbI",
AIIEKTPOCTATUYECKOE MPUTSIKEHUE, [B-ckadona, NeTIs-COupaib-NeTas, TPaHCKPHUIILUOHHBIE
(bakTopsI.

PHK — crTpykTypHas © NpOCTpaHCTBEHHas OpraHu3auusi, (QyHKIUH, KiIacCU(pUKAIUS.
Otnnuust u cxojactBa B HykieotunHou crpykrype ¢ JIHK. Kiaccudukamus PHK. SiPHK —
CTpoeHHue (QYHKIIUH B KJIETKaX KUBOTHBIX U PACTCHUH.

pPHK. Pu6ocomusie PHK ux BuIbI, IepBUYHBIE U BTOPUYHBIE CTPYKTYphl. CTPYKTypHBIE
JOMEeHBl U KoMmIakTHas camoykiaaka monekyn PHK. 3nauenue pubocomuoit PHK. Pubocomusie
Oenku, WX pasHooOpaswme U HOMeHKiarypa, B3aumoaeiicteue ¢ pPHK. Ilepudepuueckoe
pacrionoxkenre OenkoB Ha siape pPHK. Tomorpadus OenkoB: orpeneneHHe COCEICTBYIOLIMX



oenkoB Mexnay Oenkamu. Tomomorus pPHK, ee mpuBsizka k Tomorpadum OenkoB. Mopdomorus
pubocombl. Pasmepsl, BHETHUI BU, TOJIpa3/IeleHUE HA IBE CyObEMHHIIBI.

MPHK (uHdopmarmonHas, MaTpu4Has, MECCEHXepHas) - CTPYKTypa U (YHKIHOHAJIbHBIC
yuacTk. Cnenuduyeckre mocieaoBaTeNbHOCTH, CTPYKTYpHBIC 3JIeMeHThI, Jokanu3anus MPHK B
kietke. [Iponeccunr MPHK. Onpenenenue npoueccunra. MaTponsl, crutaricunr. Kiaccudukanmst
UHTpoHOB. MHTpoHb! rpymnmbl |. OcOOEHHOCTH CTPYKTYphl M MEXaHU3MbI CIulaiicuHra. Tpasc-
CIUTAiCHHT, €r0 PaclpoCTpaHEHHE. AJbTEpHATUBHBIA CIUIAWCHHI. bHOJOrmdeckue MOCienCTBUS
aJIbTEPHATUBHOTO crutaiicunra. Penaktuposanue PHK. MoiiekyisspHble MEXaHU3MBI, TUIIBL.

TPHK (TpancdeptHas, TpaHcriopTHast) TPAHCKPHIILIUSA, XapaKTepUCTUKa | TpaHCKpUITa Ipe-
1-PHK, npoueccunr, xapakrepuctuka 3penoi amuHoami-T-PHK.

Pu6o3umbl, uX crienmuUIHOCTh M MEXAaHU3M JCHCTBHS — TEIOMEpasa, peBeprasa.

Pacmm¢ppoBka renernyeckoro koma. OCHOBHbIE CBOWCTBA TI'€HETHYECKOrOo  KOJA.
Oco0eHHOCTH KOZ0BOI'O CJIOBApsL.

Monayab 2. Mexanu3Mbl, 00ecnieYnBAKIIME CTA0MIbHOCTD, IVIACTUYHOCTD U
NpeeMCTBEeHHOCTh reHeTH4YecKoi nH(opmanun

Penapanusi. 3HauyeHue penapauuu, KilaccupuKanus —TUNOB penapanuu. ['pymma
uctounukoB moBpexaeHus JIHK. Curnansl moBpexIeHu#, nmpeoOpazoBanue curHaia. [Ipsmas
penapauus - ¢oropeaktuBanus, Os-aJKWIMPOBAHUE T'yaHUHA, NpsMas penaparus OJHOHUTEBBIX
pa3pbIBOB. DKCUM3MOHHAs penapanus — oOuiast xapakrepucrtuka, nytu. BER nyte Ha mpumepe
sactpoiiku All-caiitoB; NER-myth B Mosuamux obiactsx reroma (global genome repair) u B
tpanckpunuuonHoakTiBHBIX (TCNER); MMR-nyTh Ha npuMmepe KHIICYHOH MaJouku (pernaparus
HEKOMIUITUMEHTapHbIX ~ OocHOBaHMii). IlocTpemnukatuBHas penapanus. PexomOuHanuoHHas
penapauus - He romosiornuHoe coenuHenue koHIoB (NHEJ), romonoruunas pexomOuHanus.
TpanckpumnuuonHas penapauus M Oosie3Hu, oOycioBieHHble aedekramu pemnapanuu. SOS-
penapanus.

Penmukanms. Luxn perunkanuu xpomocoM. CoObITHS OArOTOBKH K peruivkanuu JJHK —
ORG-komrutekce, 6enku Cdc 6, Cdt 1 u RFC. MCM 2-7 kommiekc. @opmupoBanue pre-IC 8 G — 1
nepuoJi. CoOblTHE oOecneunBarone NpoxoxaeHue cryneneid 6 — 7 B S ¢azy. Mnunmanus ueneit u
30HbI perummkanuu. OcobenHoctu permkamuu JJHK B cBsi3u ¢ aHTHmapamienbHONM HpUpOIOH
nenei (leading strand', lagging strand). Tonorpaduueckas npobirema cuHTe3a (HparMeHTOB
Oxazaku. Xapakrtepuctuka coObituit G — 2 craauu u mMutoze. CtpoeHne u (HYHKIIMOHHMPOBAHUE
3arpy3unka MamxeTku (RFC). BpemeHnHas 3aBUCMMOCTD peTIMKAIMU: YacOBbIE 0sica PETTUKALIUH.

Mopayas 3. MexaHu3Mbl peKOMOMHAIIMM TeHeTHYeCKOIro MaTepuaJa

PexomOunanmsa. OOmas XapakTepUCTHKA IPOILECCOB PEKOMOMHAIMM TI'e€HETUYECKOIro
Mmatepuana. PexkomOumHanumoHHas cucrtema | — romonoruuHas pexkoMmMOMHaIus (IKTONMHUYECKas
pekoMOMHanus, roMojoruuHas pekomOuHaums y E.Coli — reHerwdeckuii KOHTpoONb U
MOJIEKYJISIPHBIM MEXaHH3M, MOJENIb TOMOJOTMYHOW pEKOMOMHAIIMM Ha OCHOBE pernapanuu
nsyuenoyeunslx paspeiBoB  JIHK). PexomOunanmonnas cuctema |l — pexkomOunamms 0e3
romonoruu. Cait-cneruduueckast pekomonnanus. Hezakonnast pekomOuHarus. TpaHCco3uLum.

Mopnyas 4. I'eHoM 1 peajn3anus reHeTH4ecKoi HH(poOpManu.

I'enom. Hctopusi gopmupoBanuss mnonatus reH. OOmias cxema oOpraHu3allid TeHOMa
3yKapuoT. CTPYKTYpHO-(YHKLIHMOHAJIbHAS OpraHu3alis TE€HOMOB JYKAapHOT. XapaKTepUCTHKA
reHoMa, OJIoUHO-MepapXxudeckass MoJedb OpraHM3ali TeHoma — Oa3albHbIM, Oojiee BBICOKHIA,
BhICIIMI ypoBeHb. Kiaccubukanus peryisTOpHbIX paioHOB. Perynsauus akTHBHOCTH T'€HOB —
MOCTTPAHCISALMOHHBIE ~ MOAM(PHUKAIMK  aMUHOKHUCJIOT,  MO3UIHOHHPOBAHHE  HYKIIEOCOM,
KOHKypeHTHoe cBs3biBaeHHMe [F u rucroHoB ¢ JIHK, mermnupoBanme JIHK (poautenbckuit
T€HOMHBIM MMIPUHTHHT) aKTUBAlLlMs T'€Ha WM U3MEHEHHE €ro akKTUBHOCTH Mpu BHeApeHun MID.
MI'D B reHome. MoseKysspHblE MEXAHU3MBI IIEPEMEIIEHNS TPAHCIIO30HOB U PETPOTPAHCIIO30HOB.
Ponb  peTpoTpaHCNO30HOB B COXpPAaHEHHHM TEJIOMEPHBIX KOHIIOB XPOMOCOM U penaparus
nByHuTeBbIX pa3pbiBoB JJHK Pons MI'O B mepectpoiikax XxpomocoM. I'opH30HTanbHBINA MEPEHOC
TEHOB U HBOJIIOLIMS FEHOMA.

Buocunre3 Oesqka. OOmas XxapakTepucTUKa. TpaHCKpUIIMS — WHUIMALUSA: CTPOCHUE
npomoTopa kiacca I, perynsanus nHUIMAIUKY TPAaHCKPUIIIMK, MEXAHU3Mbl PEMOHTaXa HYKJI€OCOM,
dopMHUpOBaHHE TNPEHHULIMATOPHOTO KOMILIekca. OjoHrauus. Tepmunanus. @DopmupoBaHue



a.a.TPHK — xommnekca. Tpancnsanust o0miast XxapakTepucTHKA W anmapar TpaHciasauud. Maunuanus
— (baxtops! ununmaruu (elF 1, 2, 3, 4, 5, 6) u ux poins; moaroroka pudbocom, MPHK u a.a.TPHK x
TPAaHCIALUY.

Tpancnsinust — ompenenenue, oOmas xapakrepuctuka. Wuunmamus - oOpa3oBaHue
MHULMUpyromero kommuiekca u ero coennnenue ¢ MPHK. Ilouck craproBoro komoHa — 1Ba nytu y
9y.- U NpokapuoT (ckanupyromass Mozaenb M. Koszak — TepmMuHaibHas MHMLIMALKSA U BHYTPEHHSSA
uHnnyanus). Jexonupyromas QyHKIus Majaod M dH3UMaTHuyeckas (YHKIMS ~ OOJIbLION
CyObeIMHMIIBI. DIIOHTAIUA — MOJIENb 3JOHTAMOHHOTO LUKJA («CMbIKaHHE-Pa3MBIKaHUEY), STAIbl
JIOHTrauu — (OPMHUPOBAHUE KOJOH-aHTHKOJOHOBOI'O B3aUMOJEHCTBUSA B A-ydacTKe pUOOCOMBI,
nenTuszaunus, TpaHciaokauusa. TepmuHanus. Perynsnus cunHTe3a Oenka Ha ypOBHE TPaHCIALMM,
Tpanckpunuuu. [Iporeccunr 6enka u perymisinus 3Toro nporuecca.

Moayasb 5. MoJjiekyJasipHble MEXaHU3MbI IATOJIOTHH, CTAPEHUS U TH0eIN KJIeTKH.

OnyxoseBasi TpanchopManMs KJIETKH. XapaKTEPUCTHKA «COLMAIBLHOI0» IOBEAECHHUS
KJIETOK B MHOT'OKJIETOYHOM OpIraHU3Me: MHIYKLHUS pa3sMHOXKEHUs IyMopaibHbIMU (dakTopamu, OP,
CHCTEMBI, OXpaHsoImue reHoM. MopgoreHeTH4eckue peakiuu HeTpaHc(HOpPMUPOBAHHBIX KIIETOK:
dopmHpoBaHHe MHUKpoOcpelbl (Kak KIETKH CTPOAT TKaHb), MEXAHU3MbI PETYJISLUM KOHTAKTHBIX
peakmmii. MopdoreHeTH4ecKne peakuy OMyXO0JeBO-TPAaHC(POPMHUPOBAHHBIX KIETOK (MOTEpPS
(doKanbHBIX aJeru3uid W aAre3udl BTOPOro TUMA, (HOPMUPOBAHHE JOKOMOTOPHOrO (EHOTHIIA,
aHOMKHUC). MoJeKynsIspHO-TeHETUUECKUN aHaJINW3 IPOLIECCOB OIYXOJIEBOW TpaHchopmaruu: 2-X
yaapHas mopenb kanieporeneza (Knudson), knaccupukanus Kunznepa-®DorenpiiTaiiHa reHOB
CYNPECCUM OMYXOJH (XpaHUTENM KIETOYHOrOo IUKJA, OOILIero KOHTposs). MexaHusm JeicTBUA
reHoB cympeccopoB. Ilytu moBpexaenus ['CO. Meron u30MpaTenpHOro  IOAABICHUS
TEJIOMEPA3HON aKTUBHOCTH.

HNuBosonusi oHtorene3a (ceHecueHnms). Kinaccudukanuss UCTOYHUKOB IepaHTOI€HE3A.
I'enom-3aBucumblie ucrtounuku: bel-2, p53/ING1, HLA, E(AIIOE), «rposiHckue renbi» (per, tim,
clk), «ieHUBBIC» TeHBI, T€HBI «peaHuMaTropb». CToXacTUYeckue: poyib 1-0ff XPOMOCOMBI,
metunupoBanue JIHK, riuxosunupoBanne Oenka u JJHK, HakorieHne coMaTHYECKUX MYyTallui,
Teopust MapruHotamuu. CBOOOAHOpPAIAMKAIBHBIA HCTOUYHUK CTapeHHs. VMMmyHomormueckas:
«Oonpvie» yacel opraHusMa («bur-ben»), ponp kene3 BHYTpeHHEH cekpeuuu. DieBallMOHHAs
(oHTOreHeTHuecKas) MoJienb ctapeHust. CTapeHue U anomnTos.

IIKC. Anonto3. IIporpammupyemblii Hekpo3. Ayrodarusa. Murornueckas
karactpodpa. I[IKC xkontuHmymbl. OOmas xapakrepuctuka nyreit IIKI, oTkpsiTue,
O6uonoruueckoe 3HaueHue. MHaykTopsl u uHruouropsl. Ilytn 3amycka myrteit IIKI' — BHemHwid,
yepez penentopsl cmeptd (DR), neiikormutel u IIKIT u BHyTpeHHue nyTu (OpraHesisl).
Mopdonoruueckue xapakrepuctuku nyreid KD — smepHas merpamanus u nuroriazMaTudeckas
¢daza. buoxumumueckue mnpoueccsl npu peanuzamuu pasnuyHbix nyrteidl [IKI. T'enetnueckwuii
KoHTpoutb pasznuunbix mytel [TIKT. Cxoactso u otiunune nmyreit [IKI'. Dputpouunts! u anonros.

4. IlepeueHb y4eOHO-MeTOAUYECKOI0 o0ecreyeHus 1JIsl CAMOCTOATEIbHOI padoThl
00y4aoIMXCcH M0 JUCUMUIIIIMHE

CamocTtosTenbHas paboTa CTYAEHTOB sIBisieTcs 0coOoi ¢opMoil opraHuzanuu y4eOHOTrO
npoliecca, MpeAcTaBisaiomas co0oi MIaHuPyeMylo, T03HABATEIbHO, OPTaHU3ALUOHHO U METOANYECKU
HaMpaB/IIEMyI0 JESITEIbHOCTh CTYJEHTOB, OPUEHTHPOBAHHYIO Ha JOCTH)KEHHE KOHKPETHOIO
pe3ynbTaTa, OCyLIeCTBIsIEMYI0 0€3 IPSMOI MOMOIIM IPETo1aBaTeis.

CamocTrosTenbHass padoTa CTYIAEHTOB SIBISIETCS COCTaBHOM 4YacThi0 y4yeOHOM paboThl U
UMeEET 1IeJIbI0 3aKpeIIeHHE U YTIyOJIeHue MOJTyYeHHBIX 3HAHUH U HaBBIKOB, IIOMCK U TPHOOpEeTeHne
HOBBIX 3HAHUH, a TAK)KE BBIIOJIHEHNE YU€OHBIX 3a/laHUM, MOATOTOBKY K MPEJICTOSIIIUM 3aHATHSIM U
sk3aMeHy. OHa IperycMaTpUBaeT, Kak MpaBUio, pa3paboTKy pedepaToB, HamucaHHE TOKJIAIOB,
BBIMIOJTHEHHE TBOPYECKUX, MHAMBHAYAJIbHBIX 3aJaHUl B COOTBETCTBUHM C Y4eOHOIl MmporpamMmoi
(TeMaTUYeCKUM IIJIAHOM M3Y4YEHHUs AMCUUIUIMHBI). Tema A Takoro BBICTYIUICHHS MOXET ObITh
IpeUIoKEeHa MpernojaBaTesieM WM W30paHa caMUM CTYAEHTOM, HO MaTepHual BBICTYIUICHHS HE
JNOJDKEH  AyOnmupoBaTh  JIGKIMOHHBIA — Marepuan.  PedepaTHBHBI — Marepuan  CIYXKHT



JIONIOJIHUTEIBHON MH(pOpMaIuel i paboThl Ha MPAKTUUECKUX 3aHATHAX. OCHOBHAs 11€1b JTaHHOTO
BUAa pabOThl COCTOMT B OOYyYEHHMM CTYIEHTOB METOJIaM CaMOCTOSTEILHOW paboThl ¢ Y4eOHBIM
MatepHuanoM. JlJsl MOTHOTHI YCBOGHHUS TEM, BBIHECEHHBIX B IIPAKTHUYECKUE 3aHATHSL, TpeOyeTcs paboTa
¢ mepBoucrouHukamu. Kypc mnpemycmaTrpuBaeT CcaMOCTOSTEIbHYIO paboTy CTyIEHTOB CO
CIIelIMaIbHOM JIUTEPaTypOu.

Crnemyer OTMETHTB, YTO CAMOCTOSITENIbHAsE paboTa CTYJIEHTOB pe3y/IbTaTUBHA JIUIIb TOTAA,
KOTJJa OHA BBIMOJIHAETCS CUCTEMATUYECKH, INIAHOMEPHO U 1ieJIeHANPaBJIEHHO.

3amaHus Ui CaMOCTOSTENbHON pabOThl MPEeIyCMaTPUBAIOT MCIIOJIb30BaHHE HEOOXOIMMBIX
TEPMUHOB U IMOHATUH 1O Ipobiematuke Kypca. OHM HaleIMBAaIOT Ha MPAKTUYECKYIO paboTy IO
IPUMEHEHHUIO M3y4aeMOro Mmarepuaia, MOMcK OuOnuorpaduyeckoro marepuaiga M 3JEKTPOHHbBIX
UCTOYHHUKOB HH(DOPMAINH, WILTIOCTPATUBHBIX MaTEPHAJIOB.

3ajaHusg 1O CaMOCTOATENIbHOM paboTe JaloTcs 1O TeMmMaM, KOTOpble TpeOyroT
JIOTIOJTHUTEIHLHOM POPabOTKH.

OO0umii 00beM CcaMOCTOSTENBHONM pabOThl CTYJEHTOB 10 JMCLUIUIMHE BKIIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATEIBbHYIO padOTy CTYACHTOB B TEUEHUE CEMECTpA.

AynuTopHas caMocCTOsTeNbHas paboTa ocylecTBIseTCsl B ()OpME BBINOJIHEHUSI TECTOBBIX
3aJaHuid, Keiic-3aJa4, MHChMEHHBIX MPOBEPOUYHBIX paboT MO JUCHUIUIMHE. AyIUTOpHas
caMmocTosiTeNIbHas pabora oOecrneyeHa 0a30il TECTOBBIX MaTepUaloB, Keic-3a1ad IO pasjenam
JVCIIATUTAHBL.

IIpumepHbie TeMbl pedepaToB:
e SELEX (Systematic Evolution of Ligands by EXponential enrichment) rudpumuzarm
tpumekcos JJTHK.
e  Munopusie PHK.
buonornueckoe KogupoBaHHe.
Kiacc PHK — pru6o3umsl.
Kak pabGoraer Tenomepasa.
CoBpeMeHHOE MPEICTaBIEHUE O «MOJIEKYIISPHOM JorMe OHOIOTUn».
I'ensl BHE sipa.
IIpuoHsL.
Tenomeps! u Tenmomepasa, QB-permkasa.
[anepoHbl ¥ UX QPYHKINU.
MonekynsapHas 3BOJTIOLHS.
3arpy3uuk J-MaHKeTKH.
BpemeHnHas 3aBUCHMOCTb peIUIUKaIUH.
KonBepcus rena.

na cmyoenmoe cozoano:

- OJIEKTPOHHAs TI0YTa, i€ HAXOIUTCS MHPOPMAIUS IO TEMATHKAM CaMOCTOSITENLHBIX PadoT,
METOJIMYECKUE Pa3pabOTKH K KypCy, MepevYeHb CXeMAaTHYECKOTr0 MaTepuaia, epedeHb BOMPOCOB K
3aueTy, OJIOKM TECTUPOBAHMUS, 33/1a4H 110 MOJIEKYISIPHOW OMONIOTHY;

- wa moprane Yal'TIY caiita HULI ®IIIIBb http://brs.ulspu.ru, cymecTByeT 3akiaaka
YyeOHO-MeTOAMUEeCKass paboTa, THOe Takke HaxoguTcs wuHpopMmanus 1O TeMaTUKaM
CaMOCTOSITENIHBIX paboOT, METOAMYECKHe pa3paboTKH K Kypcy, IepeueHb CXeMaTHYeCKOTrO
MaTepuaina, MepevYeHb BOMPOCOB K 3a4yeTy, OJIOKM TECTUPOBAHUS, 3aJa4d IO MOJICKYJISPHON
OHOJIOrnH;

- Ha caiire http://biocell.omgpu.ru/ crynentam mnpemiaraercs B ¢opmare PDF yueGHO-
METOAUYECKHE ITOCOOMS;

- B aynuTopuu 334 CTyIeHTHI UMEIOT BO3MOXKHOCTb CAMOCTOSTEIHHO MPOUTH TECTUPOBAHHE
C UCIOJb30BaHneM KoMnbroTepHOU mporpammbl SCHOOL.

Taxxke crygeHTaMm JUIsl JIYYIIEro YCBOCHHUS Kypca TpejiaraeTcst pemieHue 3amgad. OOiiee
koaudecTBO — 100 (mpuMepHBIil IepeueHb MPUBOIUTCS HUXKE).



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

Ilepeuens yueono-memoouueckux uz0anuii Kagheopvl no 6onpocam op2anu3ayuu
CamocmoamenvHoi padomaol 00yUaOUUXCA

1. AnronoBa E.M. Monekymsipaast 6uosiorust (yueOHoe mocooue). Omck: OmMITIY, 2004 -
334c. (ISBN 5-8268-0823-3).
2. AntonoBa E.W., ConoBbeB A.B. MosekynsipHO-TEHETUYECKHE METOJIbI HCCIICIOBAHMS:
yueOHO-MeTouuecKue Marepuansl. — YiabsiHoBek: YIl'TIY um. M.H. Yiesnosa. — 2017. — 43 c.
3. AntonoBa E.M. MonekynsapHas Ouosnorus. Merogudeckas pa3paboTka J1abopaTopHBIX
3aHATUHN JUIsl CTYJIEHTOB HarmpaiieHust noArotoBku «llemarornueckoe oopazoBanue» u «buonorus»
(ounast hopma oOyuenus). YnbsaoBck: U3a-so Yal'IIVY. - 2019. — 23 c.
4, AntonoBa E.M. MonekynspHas Ouosorus (pabouas TeTpaab) I J1ab0paTOpHBIX
3aHITHIA CTYJIEHTOB HampaBieHus MoArotoBku «llemarormdeckoe obOpazoBanue» u «buojorus»
(ounas hopma oOyuenus). YabsHosck: Uza-so Yl TIY. 2019. — 78 c.

IlepeyeHb caMOCTOSATEIbHBIX PA0OT CTYJE€HTOB B Mpejiesax MojayJiei

Ne YueOHO-MeTOANIECKOE 00€ecTIeueHne
Tun u Ha3BaHMe Y4eOHOT0 MOTYJIAA Y4e0HOro MOIYJIsl.
NHHOBalMOHHBbIE H HHTEPAKTUBHbBIE
(opmbl 00yueHusn
MOAVJIb I.
BBenenne B MOJIEKYJIAPHYIO OM010rH0. MaTpU4YHbIE MOJIEKYJIBI.

1 | CamocrositenbHasi paboTa CTY1€HTOB 1. Bonpocsl, muian aHanuza u GopMHpOBaHUS
«cropust  CTaHOBICHHS  MOJICKYJSIPHOHM | TEKCTAa CaMOCTOSITEIILHOM paboThl  (METox
OMOJIOTHH KaK HayKu. 3a/ladyll MOJIEKYJISIPHOM | pa3BUBAIOIIEH KOOIMEpaluu U MPOSKTHBIN
Ouosorur. MeTo bl HCCIICTOBAHUS. METOI).
Lama — cpok noocomosku 2. HWudopmanmoHHbIE peCypchl IO TeMe
Paboma no nnany (3apanee evidaemcsi | CaMOCTOSITEIILHON paOOTHI.
cmyoeHmy). 3. Bompocet Kk 3aHATHIO  (BKJIHOYas
Hocmyn k muxpockony CaMOCTOSITENIGHYIO  paboOTy - TPOSKTHBIN
Hanuuue YueOHO-MemoouyecKux | MeTon).
unpopmayuonnuvix  pecypcoé  (Web-caum | 4. Nudopmocxemsl (pabota yepes
«buonocus  knemxuy, sn.nouma, yyeOHO- | BUIGOKAMEPHI C TPOEKIHMEH HA MOHHUTOPHI
MemoouyecKue Mamepuavl Ha 31eKMpPOHHbIX | KOMITBIOTEPOB).
HoCcumensix) 5. CuryauuoHHbI€ 3a/1a4u (METOJ Kelica).
Cumyayuonno-noeuieckue 3a0aiu
Kouncynomayuu npenooasamens

2 | CamocTosiTe/ibHAsi padOTa CTYIEHTOB 1. Bonpocsl, muian aHanuza U (GOpMHUPOBAHUS

«CnocoOHOCTh  HYKJIEMHOBBIX ~ KHUCIOT K
BBICOKOM30UpATEIFHOMY B3aUMOJIEHCTBUIO C

HYKJIEUHOBBIMU KHCJIOTaMHU.
TpaHCKpUNIIMOHHBIN (akrop.
Knaccupukanuss u  MexaHM3MBl  THUIIOB

HECIYy4alHOTO PacloiOkKEeHUsI HyKJICOCOM Ha
JIHK».

Hama — cpok nooeomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MemOOUdeCKUxX
ungopmayuonnvix  pecypcog  (\Web-caiim
«buonocuss Knemkuy, d1.nouma, YyueOHO-

MemoouyecKue Mamepuabl Ha d1eKmpOHHbIX
Hocumensix)
Cumyayuonno-noeudeckue 3a0auu

TEKCTa CaMOCTOSITEIbHOM paboThl (MeTox
Pa3BUBAOIIECH KOOINEpalud W IPOECKTHBIN
METOI).

2. WHdopmanMoHHBIE pecypchl IO TeMe
CaMOCTOSITENIbHOM PabOTHI.

3. Bompocel Kk  3aHATHIO  (BKJIIOYas
CaMOCTOSITENIbHYI0O  paboTy - IPOEKTHBIN
METOI).

4. HNudopmocxembl (pabota gepes
BUZICOKaMEpPhl C MPOCKIMeH Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CutyannoHHbIE 3a7a4u (METOJ Kerica).

Kouncynomayuu npenooasamens




3 CamocrosiTeibHasi  pa6oTra  cryaeHToB | 1. Bompocsl, minaH aHanu3a u GopMUPOBaHUS

«siPHK. Penaktuposanue, pacriaj, | TeKCTa CaMOCTOSITEIbHOM paboThl (MeTox
nokanuzanus MPHK. Pu6o3umsl. [llaneponsl. | pa3BuBaronieii Koomepamud W IPOCKTHBIN
buonoruueckoe KOJAUPOBAHUE. | METON).

MounekynsipHasi 3BOJTIOLIUS. 2. HWudopmanuoHHblE pecypchl IO TeMe
Hama — cpok nodecomosku CaMOCTOSITENIbHOM PabOTHI.

Paboma no nnamy (3apamee e6wvidaemcs | 3. Bompockl K 3aHATHIO  (BKIIOYAs
cmyoenmy). CaMOCTOSITENIbHYI0  pabOTy - IPOEKTHBIN
Locmyn k mukpockony METO/).

Hanuuue yueoHo-memooudeckux | 4. Nudopmocxembl (pabota yepe3

ungopmayuonnvix  pecypcos  (Web-caiim | Bugeokamepbl € MPOCKIUCH HAa MOHHUTOPBI
«buonocuss Knemkuy», 91.nouma, y4ebHO- | KOMIBIOTEPOB).

MemoouuecKue Mamepuanvl Ha 31ekmporusix | 5. CUTyalMOHHBIC 3a7a4H (METO Kelica).
Hocumensx)
Cumyayuonuo-noeuueckue 3a0ayu
Koncyremayuu npenooasamens

IIpome:xyTouHasi arrecTanus (KOMIbIOTEPHOE TecTUpoBaHue - MeToA Jeabpu) — 1 akag.uac.
(13 caM. ayIUTOPHO# padoThI CTY/1€HTOB).

JlutepaTypa Kk caMoOCTOAAITeJIbHOM padore:

1. Konnuer A.C. MounekynsipHasi Ouosiorusi: yued. aisi By30B. 3-¢ u31., crep. - M.: Axkanemus,
2008. - 396 c. (bubnuotexa Yal'TIVY).

2. DNeKTpOHHAs 1MoYTa (BBIIACT MPEeroaaBaTelip) — Jekuun AaToHoBoi E. 1.

MOAVYJIb I
Mexanu3mbl, o0ecrnieynBaoIe CTA0WIbHOCTD, IVIACTUYHOCTH U PEeMCTBEHHOCTh
reHeTH4ecKoii mnHpopmanumn

4 | CamocrosiTe/ibHasi  padora  cryaeHToB | 1. Borpockl, mian ananmusa u popMHUpOBaHUS
«[TocTpennukaTuBHas, TPAHCKPUIIMAOHHAS | TEKCTa CAMOCTOSATENBHONH paboThl (MeTOx

u SOS- penapanwsi». pa3BHUBAMOIICH KOOMEpPAIMd W MPOCKTHBIN
Jlama — cpok noozomosku METOox).

Paboma no nnamy (3apamee evioaemcs | 2. VIHbopmalnmoHHBIE peCcypchl IO TeMe
cmyoenmy). CaMOCTOSITENIbHOM pabOTHI.

Jlocmyn Kk Mukpockony 3. Bompocet k  3aHsATHIO  (BKJIIOYas
Hanuuue YuebHO-MemoOudeckux | CAaMOCTOATENbHYI0 paboTy - TMPOEKTHBIH
ungopmayuonnvix  pecypcosé  (\Web-caum | meton).

«buonozus  knemkuy», dn.nouma, yuebHo- | 4. HNudopmocxeMsl (pabota qyepes
MemoouyecKue Mamepuavl Ha 31eKMpPOHHbIX | BUICOKaMepbl C TPOEKIUeH Ha MOHHUTOPHI
Hocumersix) KOMITBIOTEPOB).

Cumyayuonno-noeuieckue 3a0aiu 5. CutyanoHHBbIE 3a7a4u (METO/ Kerica).

Koncynomayuu npenooasamens

5 | CamocrosiTesibHasi  pafdora  cryaeHToB | 1. Bompocsl, ninan aHanu3a U GOpMUPOBaHUS
«YacoBble Tmosica perudkanuu. CTpoeHHe | TEeKCTa CaMOCTOSITEIbHOM paboThl (MeTox

0eTa MaHXETKH. pPa3BUBAOIIECH KOOINEpauud W IPOEKTHBIN
Jlama — cpok noozomosku METOI).

Paboma no nnany (3apanee evidaemcs | 2. WHPOpMaMOHHBIE PECYpChl TIO TeMe
cmyoeHmy). CaMOCTOSITENILHOM paOOTHI.

Jlocmyn Kk Mukpockony 3. Bompocer k  3aHsATHIO  (BKJIIOYas
Hanuuue VuebHO-MemoOudeckux | CAaMOCTOATENbHYI0 paboTy - TMPOEKTHBIH
unpopmayuonnvix  pecypcosé  (\Web-caum | meton).

«buonocuss  knemkuy», dn.nouma, yuebHo- | 4. HNudopmocxeMsl (pabota yepes
MemoouyecKue Mamepuaivl Ha SeKMPOHHbIX | BUICOKaMepbl C TPOEKIMe Ha MOHHUTOPHI
HOCUmensx) KOMITbIOTEPOB).

Cumyayuonno-noeudecxue 3a0aiu 5. CutyanroHHBbIE 3a71a4u (METO/ Kelica).

Koncynomayuu npenooasamens

JluTeparypa K camocTosITeILHOM padore:




1. DnexkTpoHHas moyvra (BbIACT MpENoaBaTeib) — JeKIuu AHTOHOBOM E.1.

IIpomexyTouynas arrecTanus (KOMIbIOTEPHOE TecTHPpoBaHue - MeToA Jenbdu) — 1 akan.uac.

(M3 caM. ayIUTOPHOM padoThI CTYJAEHTOB).

MOAVJIb Il
MexaHu3Mbl PeKOMOMHANMM TeHETHYECKOTr0 MaTepuaJia

CamocrosiTeJIbHas paGOTa CTYAECHTOB
«MOI[GJ'IB pCKOM6I/IHaHI/II/I Ha OCHOBC
periapanmuun ABYLCTIOYCYHBIX Pa3spbIBOB

(monens XKocraka). KonBepcust TeHOBY.
Hama — cpok nodecomosku

Paboma no nnamy (3apamee 6vloaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue YUEOHO-MemOOU4eCcKUux
ungopmayuonnvix  pecypcos  (Web-caiim
«buonocuss Knemkuy, d1.nouma, yueOHO-
MemoouyecKue Mamepuavl Ha 31eKmMpOHHbIX
HoCcumensix)

Cumyayuonno-noeuueckue 3a0ayu
Koncyremayuu npenooasamens

1. Bompocsl, miian ananusa U pOpMHUPOBAHUS
TEKCTa CaMOCTOSATENLHON paboTel (MeTox
pasBUBAIOIICH KOOMEpali M IMPOSKTHBIN
METOI).

2. HWudopmanmoHHBIE pECypCchl IO TeMe
CaMOCTOSITEIILHOM PabOTHI.

3. Bompocel Kk 3aHATHIO  (BKJIIOYAd
CaMOCTOSITENIbHYI0  paboTy - TMPOEKTHBIN
METOI).

4. Nudopmocxempl (pabota yepe3

BUJICOKAMEPhI C TMPOCKIUEH Ha MOHHUTOPBI
KOMITBIOTEPOB).
5. CutyauMoHHBIE 3a71a4M (METOJ] Keiica)

CamocrositesibHass  padora
«Metmwmposanue JTHK».
Lama — cpok noocomosku
Paboma no nnamy (3apamee 6vl0aemcs
cmyoeHmy).

Hocmyn k muxpockony

Hanuuue VUeOHO-MemOOU4ecKux
ungopmayuonnvix  pecypcosé  (\Web-catim
«buonocus  knemxuy, sn.nouma, yyedOHo-
MemoouyecKue Mamepuavl Ha 31eKMpPOHHbIX
HOCcumensix)

Cumyayuonno-nocuueckue 3a0a4u
Kouncynomayuu npenooasamens

CTY/IEeHTOB

1. Bompocsl, mian aHanm3a ¥ GOpMHUPOBAHUS
TEKCTa CaMOCTOSITEIbHOW paboThl (METOL
pa3BUBAIOIICH KOOIEpalid W IPOCKTHBIN
METOI).

2. HWHdpopMmalMOHHBIE pECypchl IO TeMe
CaMOCTOSITEIILHOM PabOTHI.

3. Bompocel Kk  3aHATHIO  (BKIOYas
CaMOCTOSITENIbHYI0O  paboTy - TPOEKTHBIN
METOI).

4. Nudopmocxemsl (pabota yepe3

BUJICOKAMEPhl C TMPOEKIUEl Ha MOHHUTOPBI
KOMITHIOTEPOB).
5. CutyanroHHsbIe 3a1aun (METOJ Keica)

JlutepaTtypa k camocTosiTeJIbHOIi padore:
1. DnexkTpoHHast mouTa (BbIJAeT MpernoiaBaTesb) — JeKuun AuToHoBoi E.W.

IIpomexyTounas arrecranus (KOMIbIOTEPHOe TecTHpoBaHue - MmeToA Jdenbdu) — 1 akan.uac.

(3 camM. ayINTOPHOM padoTHI CTYACHTOB).

MOIVYJIb IV
I'enoM m peasimzanmsi reHeTH4YecKoii HH(popManuu

CamocrositesibHast  padoTra  CTYJACHTOB
«['enom uyenoBeka u Oumomoruss XXI Bexa.
I'enomuKa. IIporeomMuxka. OyHKIUU
«UH(}OpMaIIOHHOM MTyCTOTBD».

I'enetnyeckuii rmo0ycy.

Hama — cpok nooeomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MeMOOUHeCKUX
ungopmayuonnvix  pecypcog  (\Web-caiim
«buonocuss Knemkuy, d1.nouma, yuebOHO-

MemoouyecKue Mamepuavl Ha d1eKmMpPOHHbIX
Hocumensix)
CumyayuoHnno-n1oeudecKue 3a0ayu

1. Bompocsl, miaH aHanusa U GOpMHUPOBaHUS
TEKCTa CaMOCTOSITENIbHOM paboThl  (METOJ
pa3BHUBAIOIIEH KOOMEpAaMu M INPOEKTHBIN
METOI).

2. HWudopmanmoHHBIE peCypchl IO TeMe
CaMOCTOSITEIbHON PabOTHI.

3. Bompocel Kk 3aHATHIO  (BKJIIOYAS
CaMOCTOSITCNIbHYI0  pabOTy - TPOSKTHBIN
METOI).

4. Nudopmocxempl (pabota gyepe3

BHUJICOKAMEPHI C MPOEKIHEW Ha MOHHUTOPBI
KOMITHIOTEPOB).
5. CutyallMOHHBIE 33J1a4M (METOJ] Kelica)




Kouncynomayuu npenooasamens

CamocrosiTesibHasi  padoTra  CTYJAeHTOB
«Touck cailToB mo KOHCEeHCycy. Perymsuus
MHULMAOUK ~ TPAHCKPUNLMM  3aBHUCHUMAs

TpaHCKpuUnuus. TpaHCKpUIIMS U XPOMAaTHH.
CeszpiBanne ¢ JIHK perynsTopHbIX OEIKOB.
Mopaudukamuss TucToHOB. B3ammomeiicTBue
O0enKoB M OENKOBBIX KOMIUIEKCOB TpHU
aKTUBALMK TpaHCKpunuuu. Mojens paboThl
pHOOCOMBI «CMBIKAHHUS/Pa3MBIKAHUS.

Jlama — cpok noocomosku

Paboma no nnamy (3apamee 6vioaemcs
cmyoenmy).

Locmyn k mukpockony

Hanuuue VUeOHO-MemOOU4ecKux
ungopmayuonnvix  pecypcosé  (\Web-caiim
«buonocuss  knemkuy, sn.nouma, yyedOHo-

MemoouyecKue Mamepuaibl Ha 21eKmpOHHbIX
Hocumensix)

Cumyayuonno-noeuieckue 3a0a4u
Kouncynomayuu npenooasamens

1. Bonpocsl, Tuian aHanuza u (OpMUPOBAHUS
TEKCTa CaMOCTOSTEIIBHOH padoThl  (METOJ
pa3BHUBAMOIICH KOOMEpPAlMd H IMPOCKTHBIN
METOI).

2. HWudopmanmoHHBIE pECypCchl IO TeMe
CaMOCTOSITEIILHOM PabOTHI.

3. Bompocel Kk 3aHATHIO  (BKJIIOYad
CaMOCTOSITENIbHYI0O  paboTy - TMPOEKTHBIN
METOI).

4. Nudopmocxempl (pabota yepe3

BUJICOKAMEPhI C TMPOCKIUEH Ha MOHHUTOPBI
KOMITHIOTEPOB).
5. CutyalMoHHBIE 33]1a4M (METOJ] Keiica)

Jluteparypa K caMoCTOsITeJIbHOI padoTe:
1. DnexTponHas nouTa (BbIIa€T MpernoaaBaresb) — Jekiuu AuToHoBoi E.1.

IIpome:xxyTouHasi arrecTanus (KOMIbIOTEPHOE TecTUpoBaHue - MeToA Jeabpu) — 1 akag.uac.
(13 caM. ayIUTOPHO# padOThI CTYAEHTOB).

MOJYJIb V
Mo.]IeKy.]mprIe MEXAHU3MBbI NATOJOI'HA, CTAPCHUA U rudejid KJIeTKH

10 | CamocrosiTesibHast  padora  cryaeHToB | 1. Bompocsl, miuan aHanu3a u GOpMUPOBAHHUS
«MoneKkynsipHble MEXaHU3Mbl ~KJIETOYHOW | TEKCTa CaMOCTOSITEIbHOM paboThl (MeTox
PENPOLYKLIN . Pa3BUBAOIIECH KOOINEpalud W IMPOEKTHBIN
Hama — cpok noozomosxu METOox).
Paboma no nnamy (3apamee evioaemcs | 2. VIHbopmalnmoHHBIE pecypchl IO TeMe
cmyoenmy). CaMOCTOSITENIbHOM pabOTHI.
Jlocmyn Kk Mukpockony 3. Bompocet Kk  3aHsATHIO  (BKJIIOYas
Hanuuue YuebHO-MemoOudeckux | CAaMOCTOATENbHYI0 paboTy - TMPOEKTHBIH
ungopmayuonnvix  pecypcose  (\Web-caum | meton).
«buonozus  knemkuy», dn.nouma, yueobHo- | 4. HNudopmocxeMsl (pabota qyepes
MemoouyecKue Mamepuavl Ha 21eKMpPOHHbIX | BUJEOKaMephl € TMPOEKIUEHl Ha MOHUTOPHI
Hocumersix) KOMITBIOTEPOB).
Cumyayuonno-noeuvecxue 3a0aiu 5. CuTyanlMOHHBIE 3a71a49H (METO/I Keiica)
Koncynomayuu npenooasamens

11 | CamocTosiTenbHast  pa6oTa  cryaeHToB | 1. Bonpocsl, mian aHanusa u GopMHUPOBaHUS

«VIHBOJTIOINST OHTOT'CHE3a — CEHECIICHITHS.
Jama — cpok nooeomosku

Paboma no nnany (3apamnee ewvidaemcs
cmyoenmy).

Hocmyn k muxpockony

Hanuuue VUEOHO-MeMOOUHeCKUX
ungopmayuonnvix  pecypcoé  (\Web-caiim
«buonocuss Knemkuy», d1.nouma, yueoOHO-

MemoouuecKue Mamepuabl Ha d1eKmMpOHHbIX
Hocumensix)

CumyayuoHnno-noeudeckue 3a0auu
Koncyromayuu npenooasamens

TEKCTa CaMOCTOSITEIbHOM paboThl (MeTox
pPa3BUBAOIIECH KOOINEpauud W IPOEKTHBIN
METOI).

2. WHdopmanmoHHBIE pecypchl IO TeMe
CaMOCTOSITENIbHOM PabOTHI.

3. Bompocel Kk 3aHATHIO  (BKJIIOYas
CaMOCTOSITENIbHYI0O  paboTy - TPOEKTHBIN
METOI).

4. HNudopmocxembl (paborta qepes
BUJICOKAMEPbl C MPOCKIUEH Ha MOHHUTOPHI
KOMITBIOTEPOB).

5. CuTtyanlMOHHBIE 3a71a4M (METOJ Keiica)




JluTeparypa K caMoCTOsITe/IbHOM padoTe:
1. DnexTpoHHas mouTa (BbIJAET MpernoaBaTesb) — JeKuun AutonoBor E.W.

IIpome:kyTouHas arTecTauus (KOMIbIOTEPHOE TecTUpoBaHue - MeToa deabdu) — 1 akaa.uac.
(13 caM. ayIUTOPHOI padoThI CTY/1€HTOB).

s cmyoenmos co30amo:

- 9JISKTPOHHAs 1I0YTa, IJie HaXOIUTCS MHPOpMAIUs 0 TEMAaTHKaM CaMOCTOSITENIbHBIX padoT,
METOANYECKHE Pa3paboTKH K KypcCy, IepeYeHb CXeMaTHUECKOro MaTepuaia, mepeueHb BOIPOCOB K
3a4yeTy, OJIOKM TEeCTUPOBAHMUS, 337a4d 110 MOJIEKYJISIPHON OMOJIOTHH, JIEKIIUH JJISi CAMOCTOATEIbHON
paboThI CTYJIEHTOB.

- ma moprane Yal'TIY caiita HULI ®IIIIBG http://brs.ulspu.ru, cymectByer 3akiaaka
YuyeOHO-MeTOnMYeCKass paboTa, TAe TaKkKe HaxomuTcs HMHPOpPMAlUs IO TeMaTUKaM
CaMOCTOSITENIbHBIX paboT, MeToAMYecKHe pa3paboTKh K Kypcy, IepeueHb CXeMaTH4eCKOro
MarepHaia, IMepeYeHb BOIPOCOB K 3a4eTy, OJIOKM TECTUPOBAHMS, 3aJaud IO MOJICKYJISIPHON
OHOJIOTHH;

- Ha caiite http://biocell.omgpu.ru/ crynenram mnpemiaraercs B ¢gopmare PDF ydeOHo-
METOJUYECKHE TOCOOUS;

- B ayauTopuu 334 cTyaeHTH UMEIOT BO3MOKHOCTh CAaMOCTOSITEIIEHO TIPOUTH TECTUPOBAHUE
C UCIOJIb30BaHUEM KoMIlbroTepHOU nporpammel SCHOOL.

Taxoke cTyaeHTaM sl JIyYIIero YCBOEHHs Kypca Ipenjaraercs pemeHue 3amad. Oomiee
koaudecTBO — 100 (mpuMepHBIi IepeueHb MPUBOIUTHCS HUXKE).

Ilopsi0ok npomedsicymounoti ammecmayuu no oucyuniune «Monekynapuas Ouonozus Kiemxuy

1. B TeueHue cemecTpa NPOBOJUTCS YCTHBIM ONPOC COIIACHO KOHTPOJIBHBIM BOIIPOCAM,
KOTOpbIE MNPHUJIAraloTcsi K KaKAoMy JaOopaTOpHOMY 3aHATHIO U OTPAXKEHbl B METOJUUYECKUX
PEKOMEHALUSX CTY/ACHTY.

2. Bompocbl, BBIAEIEHHBIE K CAaMOCTOSTEIBHOMY OOYYEHHIO, BBINOJHSAIOTCS  BCEMH
ctyneHtamu B Qopme pedeparoB. Onpoc coaepikaHus CaMOCTOATEIbHON pabOThl MPOBOIUTCS
COIJIACHO TeMaTHKe JaO0opaTOPHOTO 3aHATHS.

3. Jlnst Gojee yCHEUIHOTO W AETATBHOTO M3YYCHHWs] Marepualia CTYACHTHI JOJDKHBI MPONTH
KOMITBIOTEPHOE TECTUPOBAHUE COTJIACHO MPUBEJICHHOTO HUXKE PEKUMA.

4. CTyneHThl, COIJIaCHO OJIOKaM TECTUPOBAHHUS, TOJKHBI IPEIOCTABIATh B TEUCHUE CEMECTpa
3a(UKCHpOBaHHbIE MO  JaHHBIM  TeMaM  HMH(OPMAIMOHHO-CXEMAaTHYECKUH  Marepual M|
THCTOJIOTUYECKHE TIPETIapaThl.

5. K uTOroBomy TeCTHpOBAaHHMIO CTYAEHT JO/DKEH HMMEThb B HalW4Me: BeCh H3y4daeMbli
KOMIUIEKC CX€M M THCTOJIOTHUECKHX TIPETapaToB, BHIMOIHEHUE CaMOCTOSITENbHBIE pabOThI, CpeIHIN
6a1 3a IATh OJIOKOB KOMIIBIOTEPHOT'O TECTUPOBAHUSL, CPeTHUI Ol 3a YCTHBIE OTBETHI.

Tecmuposanue cmyodenmog (mexkywas ammecmayus):

TectupoBanue no kypcy «MonekyssipHasi OMOJIOTHs KIETKH» MPOBOIUTCS «IIOOJI0YHO» U
SBIISIETCA MPOMEXYTOUYHOM M Tekymied (opMOW KOHTPOJS 3a YCIIEBa€MOCTBIO CTYAEHTOB. Jlis
MOJIyYEHUs UTOroBOM oOueHkH (Oamuia) mo aucuuruimHe «MonekynspHass OHONOTUs KIIETKU»
HEOO0XOAUMBl Oaybl MO BCEM TECTOBBIM KOHTPOJISIM, CpEeIHHM Oaml 3a ycleBaeMoCTh B
ayIUTOPHBIX 3aHATUAX (1abopaTOpHBIE) U SK3aMEeHAMOHHBIA Oamn. Takum o0pa3om, HTOTrOBBII
0aJu1 BBICTABIISIETCS C YUETOM BBILIE MEPEUHCICHHBIX 0aIOB.

Pexxnm TecTupoBaHUSA — KOMIBIOTEPHOE TECTUPOBAHUE IIPOBOJUTCS B IPYIIE B TeUeHUE 45
MuHyT. Kaxnsiit 6ok Tecta BkitodaeT B cebst 50 TecroBbix 3amanuil. IIporpamma ¢opmupyer
BapHaHThl (KaXIbli pa3 HOBbBIE) MO3BOJSET UCIPABUTh BHIOPAHHBIN BapuaHT OTBETA, MPEPHIBAET
paboTy CTYJEHTOB IO OKOHYaHWU BpPEMEHM TecTHupoBaHMe. [lociie yero BBIBOJUT MOTYYEHHBIN
cTyaeHToM Oaml. IIporpamma mo3BoiisieT cAenaTh pacledyaTKd BapUaHTOB M NOJYYEHHbIE OaslIbl
TECTUPYEMOW TpYIIBl CTYAEHTOB. TecToBbIE 3aJaHHs 3aKpHITOIO THUIIA, HA COOTBETCTBUE, C
PHCYHKOM, JIOTIOJIHUTh BBIPAXKEHUE, 3aKOHUUTH onpeneieHue. Bapuantel otBera — 1.

Hwmwxke mnpuiaraercsi HEKOTOpPBIM IlepedyeHb TECTOBBIX 3aJaHHi M3 pa3IMYHBIX OJOKOB
JAHHOTO Kypca.



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

bnox Nel. «JIHK, PHK)».
brok Ne2. «Pernukanus. Penaparus. PekomOunanms
Bbrnok Ne3. «I"eHom. buocunres 0enkay.
bnok Ned. «Crapenue. ITIKI ».
TecToOBBIE 3a1aHU:
- OTKPBITOTO THIIA,
- 3aKPBITOTO THIIA,
- Ha COOTBETCTBHE,
- Ha TI0CJIEIOBATEIILHOCTD TIPOIIECCOB,
- C PUCYHKaMH.
BapuanT npaBuibHOro orsera - 1
PexuM TeCTUPOBAHUS:
- BpeMsl TECTUpOBaHus — 45 MUH.
- 3a1aHuil B BapuaHTte Tecta — 50.
Bo3moxHOCTH: HaBUTAIMS 110 33/IaHUSIM C BO3MOKHOCTBIO PEJaKTUPOBAHUS OTBETOB;
- aBTOMAaTHYECKOE OTKIIOUEHHUE TPOrpaMMbl TECTHPOBAHMSI IO HWCTCUYCHUH BPEMEHU
TECTHUPOBAHMS,
- BBIBEJICHHE PE3yJIbTATOB TECTUPOBAHUS B OaJliax.

IIpumepnsiii nepeyeHb mecmogulx 3a0aHUlL
Peniukanus — 31o
1. mepexoauMpoBaHME T€HETUYECKOW MH(OPMAIMK B MOJUNENTHAHYIO IIETh
2. cunrte3 MHorouncieHubix konuit PHK ¢ mykneotnnnoit nocnenosarensnoctu JJHK
3. BOCIPOU3BEACHHUE NCXOJHOTO FEHETUYECKOT0 MaTepHralia B TOKOJIEHUSIX
4. cunre3 JJHK c nykieotuanoit mocnegosarensHoctu PHK
B skcnepumenTaabHbix padorax J. Yapragg sBeiBesa, uro JHK u3 pasHbix Omosorn4yeckux
HCTOYHUKOB COJAEPIKHUT ...
1. pasnoe konmuectBo dT, dA u dT', dI]
2. paBHoe kosimuecTBO AA, dI' u dT, dI]
3. pasnoe koauyecto AL, dA u dI", dT
4. pasnoe komuuecto dI', dIl u dA, dT
CrexkunHr-e3aumoneicreust popmMupyrorcess Mexay
1. rerepoumkIamMu
2. TeTepOIMKIaMH, JIEKAITUMH B TIIOCKOCTAX
3. HYKICOTHIaMHU
4. caxapaMy HYKJICOTHIOB
Yroa tBuct (TWIST) — 310
1. yros packpbITHs TIOCKOCTEH COCETHUX Map OCHOBAHHM MapaljieIbHO ATMHHONW OCH CUMMETPUHN
2. YTOJ CIIUPATLHOTO BPAIIECHUS MKy JUTMHHBIMHU OCSIMU CHMMETPHUU COCETHHX TTap OCHOBAHUIN
3. Yroa packpbITHS TIIOCKOCTEH COCEIHHUX TMap OCHOBAaHWW TMapalyieIbHO KOPOTKOHW OCH
CUMMETPUU
Paccrosinme Shift — 3o
1. paccrossHue MeXAy TETEPOIMKIAMU OTHOCHUTEIBHO MX JUIMHHOW OCH 10 OTHOIICHHIO APYT K
ApYyry
2. pacCTOSHHAE MEXIY TeTepPOIHKIAMH OTHOCHTEIBHO MX KOPOTKOW OCH 10 OTHOIIECHHUIO JIPYT K
ApYyry
3. paccTosiHHE OTHOCHTEIIBHO JIPYT JIpyra 1o JuHHOM ocH nern JTHK
Buioepurte nasmmuapom JTHK
1. TCCA-CCAA

ACAC-GGTG
2. TTTC-CAAA
CCAT - CAAT

3. TI'TIT - HIALIA
ATAII-ITTIT



JAHK B 00J1acTH THCTOHOBOT0 KOpPa (OKTaMep) XapaKTepu3yercs

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

2. 146 H.M. KOHTAaKTUPYIOT C OKTAMEPOM, JICBO3aKpy4CHHAs ciupaib 1,8 BUTKa

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

Bri0epure MeXaHUu3M MO3ULMOHMPOBAHUS, onpeuessieMblii MOJI0KUTEJIbHBIMH
KOHTEKCTHbIMH Xapakrepucrukamu JTHK

1. sto mpeanoutuTenbHOE GOPMUPOBAHNE HYKIIEOCOM B ONPEACICHHBIX MO3UIMIX H.II.

2. HamNpaBJISIETCs HETUCTOHOBBIMU OEJIKAMH, CAThI CBA3BIBAHUS KOTOPBIX PACIIOIOKEHBI PAJIOM C
caiiTamMu 1ocajiku HyKJI€0OCOM

3. TOYHOE PACIOJIOKEHHE HYKJIEOCOM B KakoM-nnoo yyactke JTHK

4. sto ¢parmentsl JJHK, koropsie mo cBoMM KOH()OPMAIMOHHBIM CBOWCTBAM HE MOTYT OBITh
00BEAMHEHBI B HYKIICOCOMY

5. HYKJIEocoMa MOYET HaXOAMUTbCS B aJIbTEPHATHUBHBIX MO3ULMUAX M OTCTaBaTh JAPYTr OT Apyra Ha
oauH BUTOK criupanu [JHK

PHK-nosumepasa | ocymecrsiasier cunres

1. pPHK

2. TPHK, pPHK, siPHK

3. siPHK, MPHK

5’-xonmneoii 1omen 16S (18S) PHK cocrout u3s

1. yepemxka (7 H.1.), ciupanb 22, cyogoMeH (ciupanb 23)

2. yepemka (7-8 H.11.), cnimpaib 38, cyonomen (crupains 40)

3. uepemok (10-11 u.1m.), cniupans 2, cyoaoMeH (cnupanib 3)

B o0J1acTH roJIoBKHM Mas10ii cy0beANHNLBI pUOOCOMBI PACIOIATAOTCA OCJIKH ...

1. Suzs
2. Se118
3. Sy
4, S7

IHonuanennaupoBanue — 310

1. mocnenoBaTtenbHOCTh Ha 3 -koHIE — AAYAAA, 3a 10 — 20 u.n. 1o xonma MPHK
2. TPUCOETUHEHHE N’ metunoBoro ocratka ['T® k 5'-konny MPHK

3. BBIpE3aHUE MHTPOHOB U CIIMBAHHUE YK30HOB

4. BcTaBKH, Jenenunu, 3aMenbl ocHoBanuii B MPHK nocne tpanckpunium
HNurtpon rpynnsi |1 ¢popmupyer nacco 3a cuer ...

1. 2 -rUapOKCHIIBHOM IPYIIIBI

2. 3’-pochomudrupHoii cBsI3H

3. 5’ -ruApOKCHIBHOU TPYIIIBI

4. 5 -pochoandhupHoii cBSI3H

«licensing» komIIeKkcoM siBJIsIeTCSI

1. MCM 2-7
2. ORC

3. RFC

4. PCNA

JAHK-cBsi3piBarommii 6esiok RPA (JIHK-Tonon3zomepasa ) pexkpyrupyercs B JIHK nocJie
1. waumanuu pre-RC

2. mpucoenuHerns MCM 2-7

3. mpucoenunenus CDK u Cdc7

4. waunmanuu pre-1C

Beaku Anbnoeprca (SSB 6esiku) BHINOTHAIOT PYyHKIHNIO

1. Bce Ha3BaHHBIC

2. HET BEPHBIX OTBETOB

3. BempsvsiioT JJHK mens

4. wusbuparenbHo cTUMYIUPYIOT padoty JAHK-monumepassr
5. 3ammumarot nens JJHK ot Hykieas

Coopka XxpoMaTHHa NOC/Ie PENJIMKALMA OCYLIECTBIACTCS



Fenl

Dna2

CAF1

checkpoint

HMepbl MIPUMHUAUHOBBIX OCHOBAHMI BO3HUKAIOT B pe3yJIbTaTe ...
HKCLIM3MOHHOW penapanuu

BER-miyTn

O — aNIKIIMPOBaHHUS

dboTopeakTUBaIIH

All-caiiToB

teuenue global genome repair NER 6ei1ox XPC Bbinosinsier pyHKIMI0O
CBSI3BIBaHUA ¢ OAMHOYHOM HUThIO JJHK

WHULMALY, TPAHCKPUIILUY U paCKpyUMBaHUS JyIUIeKca
BbIpe3anuda 3 JIHK noBpexaeHHol nenu

Bbipe3anus 5° JIHK noBpexnenno nenu

coenunenus ¢ JJHK, koTopast conepuT pa3Hble MOBPEKICHUS
MeTnJIa3a NPUCOEeTUHSACT

MeTubHYO0 Tpynny k L] B mocnenoBarensHocTsIX 'ATL]
METUJIBHYIO Tpynny K A B nocienoBareinbHocTs X AT

TUMHHHYIO rpynmy K A B nociegoBarenbHocTax ['ATL]

MeTunpHy0 Tpynny K I' B mocnegoBarensHocTsax ['ATL]
MeTubpHyto0 Tpynny K T B nocnenoBatenbHocTax ["ATL]

BeJIO'lHO -uepapxuyecKasi MoJie/lb CTPOEHHMS PeryJsiTOPHBIX p-X reHoMa B HHMKHEM YPOBHe
NnpeACTABJIeHA

1. KOMITO3ULIMOHHBIM JIEMEHTOM

2. 2HXaHCEPOM

3. caiitoMm cBs3biBaHus TF

4

5
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UHTErPAIILHON CUCTEMOM
. JIOKYCKOHTPOJUPYIOIIUM PaiOHOM
MexaHu3M nepeMeLeHUs] PeTPOTPAHCIO30HOB OTKPBLIH
1. Xecnon-Xappucon
2. Temun I'., bBantumop .
3. ®pank-Kamenckuit M./1.
4. Xecusn P.b.
Eciau MyTaHTHBIN aJj1e/ib TeHA UMIIPUTHPOBAH U IeTEPO3UTOTEeH MO MyTalMu (MEeTHJIMPOBAaH
reH OTHAa), OmpeAeuTe NPOsiBJIeHHe 00JIe3HH, €CJIM MYTAHTHBIH TeH OyJeT MOJy4eH OT
MaTepH (A-HOPMAJIBLHBIN aj1e/UIb I'eHa, a-MYTAHTHBIH aJ1J1e/1b)

1. A*A
2. Aa
3. AA

4. A*reu orma
Boi6epute xpomatuasl |l Tuna, chpopmupoBanHbie nocjie pa3pbIBOB B noJjiyxuasme Xouiuaes

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

RecA-6esqoxk  dopmupyer Bokpyr JHK npaBo3akpyyeHHyl0 O0eJKOBYWO CHHPaJb C
oOpa3oBaHueM

1. cesswiBanue Oenka ¢ JIHK no nmpuHIHITY «KOHEI-B-KOHEID

2. mepBuvHOE cBs3biBanue ¢ JIHK



3. TpuBOAWTH BO B3aumoJeiicTrue oaHouenodeynon JIHK ¢ romomoruunbimM gymiekcom
4. dopmupoBanue HuTeBHIHOTO 0Opa3oBanus — ReCA-JIHK-punament
5. 3aBepllIeHUE MOArOTOBUTEIbHOM MPECUHANICUYECKOM CTaANH KPOCCHHIOBEPA
HNuarerpanus JHK ¢ara npoucxogut myreM peKOMOMHALMHT MEKIY
attO xpomocomsl (ara u attB B xpomocome GakTepun
attR xpomocomsl ¢ara u attB B xpomocome Gakrepun
attP xpomocomsl ¢ara u attP B xpomocome Gaktepun
attP xpomocomsl dara u attB B xpomocome GakTepuun
attB xpomocomsl dara u attP B xpomocome 6akTepuun
PeKOMﬁnHaunﬂ MexKAy NOABMAKHBIM 3j1eMeHTOM M JIHK-MUIlIeHbI0 MPOUCXOAUT HA YPOBHE
«s TOYHO MO ..., TO TPAHCHO3ULMI0 MOKHO PACCMATPUBATH KAK ....
OJMHOYHBIX Lienel, eHTpaibHoi yactu, CCP
OJMHOYHBIX mener, kounnamu MI'D, CCP
[EHTPaIbHOM YacTH, KoHIITaMu MI'3, TOMOIOTHYHON peKOMOUHAIEH
nyriekcoB, koHam MI'9, CCP
KoHIIOB MI'D, nyruiekcam, He3aKOHHYIO peKOMOMHAITIIO

CBH3I)IB3HI/IC TF ¢ JHK B 006/1acTH KOPOBOI0 3JIeMEHTA MPOUCXOIUT 32 cYeT .
1. TBP TFIIF

AW

N

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

IF3 — BpImoJinsieT GyHKUMH

1. y3uaet u cBs3biBaeT MeT.a.a.TPHK u ['TD

2. crabwmmsupyet komiuiekc meT.a.a. TPHK u 40S
3. cBa3biBaercd ¢ 40S

4. xonupyer 5 -konen MPHK, pacinerenne MPHK
5. coenunsercs ¢ 60S, npenoTBparaer coenunenue 60S c 40S
K «TpositHCKMM» reHaM OTHOCHT ...

1. per, tim, E(AnoE)

2. HLA, clk, tim

3. per, p53, bcl2

4. bcl2, tim, clk

5. per, tim, clk

Kapuonukno3s — 31o

1. cmopuuBaHue sapa

2. pacmaj sapa Ha TpaHyJsIbl

3. pacTBOpeHHeE i1pa

4. mosIBIEHUE BaKyoJei

B HavaabHO#l cTaguu sgepHOl (a3pl IK3eKyIMH NpPH anonrosde 0o0pa3ylTcsi KpyHHbIe
¢pparmenTsl xpomatuHa (300 Thic H.1.). OHM Hape3awTcsi aeiictBueM (epMeHTa ... NpH
paclienJieHuH ...

1. nmomu-(AJ®-pubo3o)-nomumepassl (ITAPII), 6enka Tononzomepassi 1l

2. TpaHCIIIOTaMHMHA3bl, Oenka Tononzomepassl ||

3. TIAPII, rucrona Hi

4. Ca*, Mg2+ DHJIOHYKIIEA3bl, OelKa Tormon3omepassi |

5. Ca?', Mg?" snmonykneassl, 6enka Toronsomepass

Jonosnute cxemy npoBedenusi curHaga IIKC  «...—peuentop—...—kacnassl |
Je0Ha—...— Kacnassl || smesona»

1. unHAyKTOD, PEryNATOp, aKanTep

2. ajamnTep, HHIYKTOP, PEryisiTop

3. HHIYKTOp, ajanrtep, peryisaTop

4. amanTtep, peryisTop, HHIYKTOP

5. MHAYKTOp, PETYIATOP, HHAYKTOP



Hapymenune pyHKIUM reHa cynpeccum omyxosm ps3...

KOAMPYET PETYIATOP KIETOYHOTO IHUKJIA, KOTOPBIHA PEeI0TBpaIIaeT Aerpajannto oenka pS3
YBEJIMYUBAET HECTAOMIBHOCTh T€HOMA

HapYyIIAETCS KIETOUYHBINA LUK

HapPYIIAETCs PETyJISALUs alonTo3a

HAPYIIAeTCs KOHTPOJIb HHULIMAIIMY TPAHCKPHUIIINK I€HOB KJIIETOYHOM nposmdepanun

H0HceHc -MYTalMH — 3TO

MyTalliy Ha CTHIKE YK30HOB M UHTPOHOB

MyTallly HYKJIEOTHIHBIX OCHOBaHUH B | WM 2 MO3HUIIMH KOJJOHA

3ameHa [ Ha A B KOJJOHE BajlHa

M3MEHEHUS KOJIMYecTBa Oenka

3aMEHbI HYKJICOTHUIOB ¢ 00pa30BaHUEM TEPMUHUPYIOIINX KOJOHOB

3aKOH‘lHTe cxemy (opmupoBanusi GoOKaIbHBIX ajJre3uii «o0pa3oBaHue MceBIONOAMI € ...—
0eJIKH-pelenTopbl NPUKPEIVISIOT ...KJIeTKH K ...— 4epe3 HHUX KJIEeTKH COeJIHHSIIOTCH ¢
MOJI0KKOM»

1. memOpaHOH, akTUHOBBIE (PUITAMEHTHI, O€JIKaM MaTpUKca

2. Oenkamu MaTpukca, MeMOpaHy, akTHHOBBIMU (hPMITAMEHTAMHU

3. aKTHMHOBBIMH (pruTamMeHTamMu, OCJIKK MaTpUKca, MeMOpaHe

4. aKTUHOBBHIMH (pUIaMEeHTaMH, MeMOpaHy, OeJTKkaM MaTpHKCca

GAwN e

SIS RN

Cumyayuonno-nozuyeckue 3adaiu

1. B mnpouecce Tpancasuuu ywactBoBasio 30 wmonekyn T-PHK. Omnpenenure uucno
AMHHOKHUCIIOT, BXOJSIIMX B COCTaB CHHTE3UPYyeMOro Oenka, a TakKe YUCIO TPUIUIETOB U
HYKJICOTH/IOB B T€HE, KOTOPBIH KOJTUPYET 3TOT OEIIOK.

2. Bawm u3BecTHa mocnes0BaTENbHOCTh PACHOI0KEHNS HYKJICOTUAOB B Mojekyiae M-PHK
(LITAYHUAVYVYTL), HeoOX0oauMO ONpenenuTh CTPYKTYpy T'€Ha M KOJIMYECTBO aMUHOKHCIOT B
Oenke.

3. B OwmocunTese nomunentuna yuacteoBam T-PHK ¢ antukogonamu YVA, I'TL, LI'L,
AAT, UI'Y. Onpenenure HyKICOTUIHYIO MOCIEAOBATENBHOCTh y4acTKa KaKJIOM LIETTH MOJIEKYJIbI
JIHK, xoTopslii HeceT MHPOPMAIUIO O CHUHTE3MPYEMOM MOJUIENTHIE, U YUCIO HYKJIEOTHAOB,
conepxkamux A, I', T, I B aByxuenodyeunoit mosnexyne JJHK.

4. B wmonexyne JJHK nHa p0omi0 HYKJIEOTHIOB € a30THUCTBIM OCHOBAaHHE — IIMTO3HH,
npuxoautcs 18%. Onpenennre NpoueHTHOE COAEpKaHUE IPYruX HykieoTuaoB B atoi JTHK.

5. B monekyne JIHK o6napyxeno 880 HYKJICOTHIOB C a30THCTHIM OCHOBaHHWE — T'YaHUH,
KOTOpbIE COCTaBIAIOT 22% 0T oliero yncia HykieotuoB B 31oit JIHK. Onpenenure:

a) CKOJIBKO JIPYyTUX HYKJIeoTu10B B 3Toit JJHK?

0) KaKoBa JUIMHA 3TOro (pparmeHra’?

6. Jlana momekyma JIHK ¢ orHOocuTensHOUM MonekynmsapHoi maccoit 69 000, w3 Hux 8625
IIPUXOJNUTCS Ha JIOJII0 HYKJIEOTUOB C a30THCTHIM OCHOBAaHUE — aJieHUH. HaliiuTe KoinnuecTBo BCex
HykjeoTu10B B 3toil JTHK.

7. Opna w3 unenouek wmojekynasl JHK wumeer crnepyromuit mopsaoKk HYKJICOTHIOB:
AOI'TATLTATILTI ...

8. Hanwumute nopsaoK HYKJICOTHI0B B KOMIUIeMeHTapHO# nenouke JTHK.

9. Tlopsmok HYKJICOTHAOB B OJHOM 13 1ienodyek MoJiekyibl JJHK ciemyromnmmii:

ATTUTALI'TALT'A ...

10. Onpenenute  TOPSAOK  AMUHOKUCIOT B TOJHIENTHIAE,  3aKOAMPOBAHHOM
KoMIUIeMeHTapHou nenoukoit JJHK.

11. Komupyromas menouka moiekynsl JJHK wmmeer crnemgyrommii mopsiiok HYKICOTHIIOB:
ITHATITATLAT ...

12. Kak wu3MEHHTCS TEpBUYHAsl CTPYKTypa TIIOJHIENTHIA, €CITH BBHIMANeT TPETHI
Hykneotua? [lomunentua umMeeT cleAyIOMMNA TOPSII0K aMUHOKHUCIIOT: (eH - Tpe - ana - cep...

a) Ormpenenure OIMH U3 BAPHMAHTOB IIOCJIEIOBATENBHOCTH HYKJIEOTHJIOB T€Ha,
KOAMPYIOIIETO JaHHBIN NOJUIENTHL;



0) Kakme 1-PHK (M kakuMM aHTHUKOJOHAMH) YYacTBYIOT B CHHTE3€ 3TOro Oemka?
Hanumure oauH 13 BO3MOXHBIX BAPUAHTOB.

13. B monexyne JJHK conepxutcs 31% anenuna. Onpenenure, ckoiabko (B %) B 3TOi
MOJIEKYJIE COACPKUTCS IPYTUX HYKICOTHIOB.

14. B Tpancmauuu  ydactBoBaio S50 wmomekyn T-PHK. Omnpenenure KomudecTBoO
AMUHOKUCIIOT, BXOMSIIMX B COCTaB oOpa3ymolmierocs Oenka, a TakXKe YHCIO TPUIUIETOB U
HYKJICOTH/IOB B T€HE, KOTOPBIA KOJUPYET ITOT OEIIOK.

15. ®parment JHK coctroutr u3z 72 nykineoruaoB. OnpenenuTe YUCIO TPUILIETOB U
HykieotunoB B M-PHK, a Taxxke konmyecTBO aMHUHOKHCIIOT, BXOJSLIMX B COCTaB 00pa3yloUIerocs
Oenka.

16. ®parment oxHoii u3 neneit JJHK umeer cienyromee crpoenue: [ THTIITATTITTLI.

17. Tloctpoiite Ha Helr M-PHK wu ompenenute mnocienoBaTebHOCTh aMHUHOKHCIOT BO
dbparMeHTe MOJIEKYJIBI OeNKa (ISl 3TOTO UCIIONIB3YHUTE TAOIUIy TeHETHYECKOTO KOJIa).

18. ®dparment M-PHK umeer cnenyromee ctpoenne: [LITYAAVI'YYIIVY VAL

19. Ompenenute  antukogonsl T-PHK  w  mocienoBaTeNbHOCTP  aMHHOKHCIIOT,
3aKOJMPOBaHHYIO B 3TOM (parmente. Taxke Hanumute ¢pparmeHT Monekynsl JJHK, Ha koropom
ObL1a cuHTe3upoBana 3ta u-PHK (11 aToro rcmonb3yiite TabIuIly TeHETHYECKOTO KOIa).

20. ®parmenr JHK  wumeer  crienyromyro — MOCIEAOBATEIbHOCTh  HYKIICOTH]IOB

ATTILTALITTILILL

Ilpu oyenxe 3HaHull, YMeHUll U HABLIKOG CHMIYOEHMO8 B0 B8peMs 3auéma U 3IK3AMEeHa
UCNONB3YEemCs YPOBHEBDLU N0OX00:

llepeovlii ypogens TpeanoyiaraeT TeOpeTUYecKHue 3HaHus. i1 ero BBISBICHUSA CTYAECHT
JIOJDKEH TPOMTH TECTOBBIM KOHTPOJb C MCIOJB30BAaHUEM KoMmmbroTepa. [IpoxoxkaeHue
KOMITBIOTEPHOTO KOHTPOJISI 1A€T OCHOBAHUE OLICHUTh 3HAHUSI CTYAEHTOB Ha YJOBJIETBOPUTEIBHYIO
OLICHKY.

Bmopotl ypoeens BbIsBIsIETCS MyTeM yCcTHOTO oripoca. CTyIeHT JOMKEH MOKa3aTh ri1y0oKue
TEOPETUYECKHE CHCTEMHBIE 3HAHMS: M3JI0KUTh HCTOPHUIO BOIIPOCA, €TO COBPEMEHHOE COCTOSIHHE,
MyTH PELIeHUs] pacCMaTpUBaeMO TPOOIIEMBI.

Tpemuii yposenv — TBOopueckui. IIpeamnonaraercss Hapsiay ¢ IEPBBIM M BTOPBIM YPOBHEM
pelieHre TBOpueckux 3agad. KoTopele cocTaBieHbl TaK, YTO CTYAEHT, MOHUMAasl MOCTABJICHHYIO
nepea HUM 3ajady, JOJKEH apryMEHTUPOBAHO MPEMIOKHUTH MYTH Pa3pelieHusi, OTCTOATh CBOIO
TOYKY 3pPEHUSI.

5. IIpuMepHbIe OLlEHOYHbIE MATEPHAJIBI LISl NPOBEACHUS TEKYIIero KOHTPOJIs yCIeBaeMOCTH
¥ MPOMEKYTOYHOM aTTecTAMU 00y4arouXcs 10 JMCHUIIHHE

Opraﬂmauml U MPOBEACHUEC aTTECTAIUU CTYACHTA

OI'OC BO opueHTHpOBaHBl MPEUMYIIECTBEHHO HE Ha COOOIIeHHE O00ydJaronemycs
KOMILJIEKCA TEOPETHMYECKMX 3HaHWH, HO Ha BbIpaOOTKYy Yy OakamaBpa KOMIETEHIMH —
JUHAMHYECKOro Habopa 3HaHHWM, YMEHHH, HaBBIKOB U JIMYHOCTHBIX KAayeCTB, KOTOPHIE MO3BOJIST
BBIMTYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJa M YCHEIIHO NpPO(ecCHOHATBHO
pean30BbIBaTHCS.

B mponecce onenku OakanaBpoB HEOOXOIMMO HCHOJNB3YIOTCS KaK TPaHIIMOHHBIE, TaK U
MHHOBAIIMOHHBIE TUIIBL, BUJBI U (HOpMBI KOHTpOJIS. [Ipr 3TOM mocTeneHHo TpaAuliMOHHbIE CPEICTBA
COBEpPUICHCTBYIOTCA B pycileé KOMIETEHTHOCTHOIO IIOAXO0Ja, a HWHHOBALIMOHHBIE CPEICTBA
aJlanTUPOBAHBI JUIsl IOBCEMECTHOTO MPUMEHEHUS B POCCUUCKOM By30BCKOM ITPAKTHKE.

Les» npoBeaeHUsl aTTecTallMM — TPOBEpKAa OCBOCHHUS 00pa30BaTeIbHOM MPOrpaMMbl
JTUCIUIUIMHBI-IPAKTUKyMa yepe3 cPOpMUPOBaHHOCTh 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomexyTouyHasi aTTecTalusl OCYLIECTBIISIETCS B KOHLE CEMECTpa M 3aBEpIIAET U3yueHHUE
JUCLUIUIMHBL, TOMOTaeT OLIEHUTh KPYIHBIE COBOKYIHOCTH 3HaHUM M yMEHHH, (hopMHpOBaHHE
OIPEAEIEHHBIX KOMIIETEHIIUH.



ONECHOYHBIMH ~CpPEACTBAMHU  TEKYIErO OIICHWBAaHUS SIBISIIOTCS:  JIOKJIAQA, TECThI TIO
TCOPCTUUCCKHUM BOIIPOCAM JUCHUIIIMHBI, 3alUTa MMPAKTHYICCKUX pa60T u T.II. KOHTpOJIB YCBOCHU
Matepualia BEICTCS PEryJsipHO B TEYCHHE BCErO0 CEMeCTpa Ha NPAaKTUYECKHX (CEMUHApPCKHUX,
71a00paTOPHBIX ) 3aHATHUSX.

CPEJICTBA OLIEHUBAHMWNSI,
HCIIOJIb3yEMBIE I TEKYLIEr0 OLIEHUBAHUSA [10KA3aTelIs
(hopMUPOBaHUS KOMITETECHITHH

Ne
/o

Oopa3oBaresibHbIE
pe3yabTaThl AMCUUILIHHBI

OueHouyHbIe CpeCTBA IJIA TEKYIel aTTecTalum:
OC-1. 3amura pedepara
OC-2. YcTHBIii OTBET
OC-3. TectupoBanue
1 OC-4. Pemienue cuTyalimOHHO-JIOTHYECKUX 3a]1a4 OP 1-12
OC-5. loknan ¢ mpe3eHTanuei
OC-6. Pabora ¢ uH(DOPMALMOHHO-CXEMATUYECKUM
MaTepUajoM H TUCTOJOTHYCCKHUMH  TIperaparaMu
(dureHwue)

OueHoYHBIE CPECTBA /JI IPOMEKYTOYHOM
aTTecTAlUH — 3a4eT:

2 | OC-2 YcTHBI OTBET OP 1-9

OC-3 TecrupoBanue

OC-5 Jloknan ¢ mpe3eHTanme

OnucaHue OLEHOYHBIX CPEICTB M HEOO0XOAMMOro 0OOpyHOBaHHUS (JIEMOHCTPALMIOHHOTO
Mmarepuaiga), a TaK e MpOLUeAypbl U KPUTEPUM OLCHMBAHUS HWHAUKATOPOB JIOCTUKEHHUS
KOMIIETEHIIMM Ha Pa3JIMYHbIX dTanax ux (popmMupoBaHUsS B MPOILECCE OCBOEHHUS 00pa30BaTEIbHOU
IIpOrpaMMel IpesacrasicHsl B @OHAE OLEHOYHBIX CPEACTB Ul TEKYILEr0 KOHTPOJS YCIEBAEMOCTU
U TIPOMEXKYTOYHOM aTTECTALMU MO TUCHUIUINHE «MonekyspHasi OM0IoTus KIETKN».

Mamepuannt, ucnonv3yemole 011 MEKyu{e20 KOHMPOJia YCHeBaAeMOCHU
odyuarowuxca no oucyuniune
MaTepI/IaJ'[BI JJI OpFaHI/ISaIII/II/I TeKymeﬁ arTecrannuunu HpeI[CTaBJ'IeHI)I B H.5 HpOFpaMMI)I.

Mamepuanwt, ucnonv3yemole 011 RPOMENCYMOUHO20 KOHMPOJIS YCREGAEMOCHIU
oodyuarowuxca no oucyuniune

OC-1. Peepar
Tembl peepaToB U TEMBI CAMOCTOATEIBHBIX padboOT B opMe pedepaToB NpHUBEIEHHI B 1. 4
IIPOrPaMMBI.

OC-2 YcTHBIH 0TBET Ha BONPOCHI (J1a0opaToOpHbIe 3aHATHSA) € y4eTOM BOIIPOCOB BbIBeJeHHbIX
Ha CAMOCTOSITE/IbHOE 00y4YeHHe

IlepeyeHb BOIPOCOB J1A00PATOPHOMY 3AHATHIO

Koasr JTHK.

OKCUM3UOHHAs pemnapanus — obmas Xxapaktepuctuka, nmytd. BER myre Ha mnpumepe
3aCTpOMKHU AP-caliToB.

Mopenb TOMOJIOTHYHOM PEKOMOWHAIIMK Ha OCHOBE perapalyy JABYIETOYEYHBIX Pa3phIBOB
JHK — monens Xonuaes.

Perynsmmsi akTUBHOCTH TEHOB — TOCTTPAHCISIIIMOHHBIE MOIU(DHUKAIMA aMHUHOKHUCIIOT,
MO3UIIMOHUPOBAHUE HYKIEOCOM, KOHKYpPEHTHOe cBs3biBaHue IF wu rtucroHoB ¢ JIHK,
MetwinpoBanue JIHK, akTuBanus reHa wiaM U3MEHEHUE €r0 aKTUBHOCTH TpU BHeApeHuu MID,
croco0HOCTh MI'D U3MEHSTh TpaHuIIbl, oOeperaroue relH oT Bo3aeicTus okpyxaromeit JJHK.



MetunupoBanue [IHK - ponutenbCkuil reHOMHBIM UMIPUHTHHT, BOJIHBI METHJIMPOBAHUSA,
BO3HUKHOBEHHUE METWIMPOBAHMS, METUIMPOBAHUE M  paK, MHAKTUBALMs  X-XPOMOCOM
MJIEKONMUTAOIIUX,

MI'D B reHoMme. MOoneKyIsIpHbIE MEXaHU3Mbl IIEPEMEIICHHUS TPAHCIO30HOB U
pPETPOTPAaHCIIO30HOB. PoNb peTpOTPaHCIIO30HOB B COXPAaHEHUHU TEJIOMEPHBIX KOHIIOB XpPOMOCOM MU
3ajieurBaHue JBYHUTeBbIX paspbiBoB JIHK Ponms MID B nepectpoiikax XpOMOCOM.
I"'opu30HTaIBHBIN NEPEHOC T€HOB U YBOJIIOLMS T€HOMA.

OOmiast xapakrepucTuka. TpaHCKpUNIMS — MHULUALMS: CTPOSHHE IMPOMOTOpa Ha MpUMEpe

kiacca Il, perynsanuss MHMLMAMM TPAHCKPUNLIMHU (IPEMHULIMATOPHBIA KOMIIJIEKC), CWIBHBIA U
cJ1a0blii MPOMOTOP, OTKPBITBIA M 3aKPBITBIA MPOMOTOP, PEMOHTAX HYKJIEOCOM. OJIOHIalUs.
Tepmunanus.

OnoHranusi — MOJENb 3JOHTAlMOHHOIO ILMKJIA («CMBIKaHUE-Pa3MbIKaHUE»), ATallbl

AJIOHTAMK — (POPMHUPOBAHHUE KOJIOH-aHTUKOJOHOBOTO B3aWMOJICUCTBUS B A-y4acTKe pUOOCOMBI,
nenTU3anus, TpaHcaokauus. TepMuHanus TpaHCISIIHIH.

MonexyasipHO-TeHETHYECKUH aHalIu3 IPOIECCOB OIYXOJIEBOW TpaHcpopMmanuu: 2-X
yaapHas Mojeib kaHmeporeHesa (Knudson), kiaccudukaius Kunsnepa-®dorenbinrtaiiHa IeHOB
CYNPECCUH OMYXOJIH (XPaHUTEIH KICTOYHOTO IIUKJIIA, OOIIEr0 KOHTPOJIA).

Mexanusm neiictBust TeHoB cympeccopoB: Rbl, INK4A/ARF, BRCA [ u 2, P53, ING1,
Leu5/Rfp2.

[Tytu noBpexxaenus I CO: neneunu (moTepsi TeTEPOZUTOTHOCTH ), TOUKOBBIE MyTallMH (CABUT
pPaMKH CUMTHIBAHHS, HOHCEHC-MYTAIlMU, MyTallUU CAaTOB CIUIAMCHHIA, MUCCEHC-MYTalluH, MyTalluu
MIPOMOTOPHOM YaCcTH T'€HOB, MYTAIlUU PETYISTOPHONU 00JIaCTH F€HOB), METHIIMPOBAHUE.

Nmmynonoruyeckas: «Oompiue» dackl opranusma («bur-beny»), ponb xeie3 BHyTpeHHEH
CeKpeluu. DieBaluoHHas (OHTOreHeTn4Yeckas) Moienb cTapeHus. CTapeHue U arnomnTos.

[Iytu IIKC: uepe3 peuentopsl Fas, TNFR1, peuentopwer 3, 4, 5, 6. B3aumopeiictBue
pelenTopa ¢ JIMraHaoM U repeaaya curuana — oomas cxema. [1yts uepes Fas-peuentop.

IIpumep BOonpocoB Kk 3a4eTy (YCTHBIN OTBET)

MonekynsipHasi OMOJ0TUS — 11€J1b, 33J1a4M U CBSI3b C APYTUMHU OTPACIISIMU OUOJIOTHH, XUMUH,
¢u3uku. TUmbl MaTPUYHOTO CHHTE3a KaK IIEHTPaJbHBIA Ipolecc B Mepeaaye, XpaHEHUH U
peanu3anuy HaclleACTBEHHOro Marepuana. CTpykTypa HyKJI€OTH]IOB.

Crpyktypa JAHK w  npunuun  ¢opmupoBaHus — KOHpOpMaLui. ITpuHuun
komiuieMentapHoctu. Konel JIHK. ®usnueckue mnapamerpsl koHpopmanuonHbix ¢opm JJHK.
Accommatimu  JIHK ¢ onuronyknernpamu, mapsl XyrctuHa. Accommanus JIHK ¢ Genkamu:

OeNKOBBIE JOMEHBI, y3Hatomue crnenuduueckue mnocieaosarenbHoctn JHK —  obOmas
xapakrepuctuka. JICJ[ ocHOBHble Kiacchl: 'neluHOBas MOJHUA", "IHMHKOBBIE NalbIbl",
ANEKTPOCTATUUECKOE TMPUTSIKEHUE, [-ckdPoiia, NeTIs-CIUpaib-TeTNIs, TPAaHCKPUIIIIUOHHBIC
(baxTopBbI.

PHK — crtpykTypHas u MHpOCTpaHCTBEHHas oOpraHu3anus, (QYHKIHH, KiIacCU(pUKALUS.
Otnnuust m cxoxactBa B HykieotunHod crpykrype ¢ JAHK. Kmaccudukamus PHK. SiPHK —
CTpoeHHE PYHKIINU B KJIETKaX )KUBOTHBIX U PACTCHHH.

pPHK. Pu6ocomusie PHK ux Bunbl, nepBuuHble U BTOPUYHBIE CTPYKTYpbl. CTPYKTypHBIE
JIOMEHbI U KommakTHas camoykiaaka Monekyn PHK. 3nauenue pubocomnoit PHK. Pubocomusie
Oenku, uX pasHooOpazue W HOMeHKIaTypa, B3aumopelictBue ¢ pPHK. Ilepudepuyeckoe
pacnonoxxenue OenkoB Ha sape pPHK. Tomorpadwust OenkoB: ompeneneHue COCEACTBYIOIIUX
6enkoB Mmexay Oenxamu. Tomosorusi pPHK, ee nmpussska x Tomorpaduu 6emxoB. Mopdonorus
pubdocombl. Pazmepsl, BHEIIHUIN BUJ, TOIpa3/ielieHue Ha 1B CyObeINHULIBI.

MPHK (uadopmarimonHas, MaTpu4Has, MECCEHXepHas) - CTpPYKTypa U (yHKIHOHAJIbHBIC
yuacTku. Crenuduieckie mociae0BaTelbHOCTH, CTPYKTYpHBIE 3J1eMeHThI, Jiokainu3anus MPHK B
kiaerke. [Iponeccunr MPHK. Omnpenenenne npoueccunra. MaTponsl, craiicunr. Knaccugukanus
uHTpoHOB. MHTpoHbI Tpymnmbl |. OcoOEHHOCTH CTPYKTYyphl M MEXaHU3MbI cIulaiicuHra. TpaHc-
CIUTAliCHHI, €ro paclpocTpaHeHHE. AJbTEpHATUBHBIA CIUIaiCHHI. bHojormdeckue MociencTBUs
aJbTepHATHBHOTO crutaiicunra. PenaktupoBanre PHK. MonekynsipHbie MEXaHU3MBbI, TUIIHI.



TPHK (TpancdeprHas, TpancrmopTHas) TpPaHCKPHIIIIUS, XapaKTepUCTHKa | TpaHCcKpunTa mpe-
1-PHK, npoueccunr, xapakrepucruka 3penoi amuHoauuna-T-PHK.

PuGo3umbl, ux cnenuduyHOCTh U MEXaHU3M JCHCTBUS — TeloMepasa, peBeprasa.

Pacmm¢ppoBka renHernyeckoro koma. (OCHOBHbIE CBOWCTBA TE€HETHYECKOTO  KOJA.
Oco0eHHOCTH KOZOBOT'O CIIOBapS.

OC-3. TectupoBaHue
IIpumepsl TeCTOBBIX 3aJaHUN IPUBENIEHBI B I1. 4 IPOIPaMMBI.

OC-4. PerieHue CHTYalMOHHO-JIOTHYECKHUX 3a/1a4
HpI/IMepHBIe CI/ITyaI_[I/IOHHO-JIOI‘I/I‘-IGCKI/Ie 3a1a4u HpI/IBeI[eHLI B II. 4 HpOI‘paMMBI.

OC-S. lokaan ¢ nmpe3eHTanueil
TemaTuka TokiIaga ¢ npe3eHTanueld GopMHUPYETCs HHIUBUAYATLHO CO CTYJICHTOM.

OC-6. PadoTa ¢ nHPOPMANMOHHO-CXEeMATHYECKMM MATEPHAJIOM M THCTOJIOTHYeCKUMH
npenaparamMu (4TeHue).

[TpumepHbIii nepedeHb HHPOPMALMOHHO-CXEMATHYECKOT0 MaTepuaa:

1. OGmas cxema perukanuu JJHK.

2. lHuxn permukanuu  xpomocoM. CoObitus  moxarotoBku Kk perummkanuu — JIHK,
npoTekaroiue B KoHie murosa (crymenb 1 — 4) — ORG-komuieke, 6enku Cdc 6, Cdt 1 u RFC.
MCM 2-7 koMILIeKC.

3. ®opmupoBanue pre-IC B8 G — 1 mepuon. CobObiTre oOecTieYMBarOIIUE MPOXOKACHUE
cTymneneit 6 — 7 B S da3sy.

4. Mnnnpanus ueneil u 30Hbl peruvkanuu. OcobenHoctu perumkanuu JAHK B cBssu ¢
aHTUNapamieabHon mpupooit uemneit (leading strand', lagging strand). Tonorpaduyeckas npodiema
cunresa ¢pparmentoB Oxkazaku. PCNA — komruiekc.

5. Crynens 8, 9. XapakrepucTuka O€JIKOM periMKaTuBHOM machinery.

6. Xapakrepuctuka codbrtuii G — 2 craguu (crynens 10, 11).

7. Ctpoenue u QpyHKIHMOHUPOBaHKE 3arpy3urka MamkeTku (RFC).

8. Cxema. ymnekc JJHK.

B KOHIC MU3Y4YCHHA AVCHHUIUIMHBI MMOABOAATCA UTOIU pa60Tr,1 CTYACHTOB Ha JICKOIMOHHBIX W
MPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJllIoB B TCUCHUE ceMecTpa.

Kpurtepun oneHuBanus 3HAHNH 00y4YaIOIMXCS 110 M CHHUILIMHE
Dopmuposanue 6aNTLHO-PEUMUH2080U OYEHKU pabonbvl 00YYAIOWUXCS

ITocemenne Pabora Ha
ITocemenue
N MPAKTUYECKUX | IPAKTHYICCKHUX 3auer
JIEKIAN .
3aHATHH 3aHATUAX
Pas6amioBka o 16 x 2=32
4 x 1=4 bayuta 200 GamtoB 64 Gama
3 BUJIAM paboOT Oamia
cemecTp | CymmapHbIf 4 Gamnna 36 6amioB 236 GamnoB 300 GamnoB
Makc. Oat max max max max

O1reHKa 3a OCBOCHHE JUCHHUIIIIMHBI BBICTABJIACTCS COTJIACHO cneny}omeﬁ Ta6J'II/IIIeZ

33E
«3a4TEHO» oomee 150
«HE 3a4TEHO» 150 u meHee

6. MeToauyeckue yKazaHusi 1J1s1 00y4al0UXCsl 10 0CBOEHUIO THCIUIITIHHbI




VYcnentHoe n3ydeHue Kypca TpeOyeT OT OOYy4aromuXCs TOCCHIEHUs JICKIIUHA, aKTUBHON
paboThl Ha MPAKTHUECKUX 3aHATUSAX, BBIMOJHEHHUS BCEX Y4YeOHBIX 3aJaHUil IpernoaaBaTes,
03HAKOMJICHHUS C OCHOBHOM U JOTMOJIHUTEIBHOM JINTEPATYpOH.

3anuch JeKnMU — oaHa U3 (HOpM aKTHUBHOW CaMOCTOSITENBHONH pPabOTHl OOydYaromuxcs,
TpeOyroIiasi HaBHIKOB U YMEHHUSI KPaTKO, CXeMaTHYHO, MOCIIE0BATEIbHO U JIOTUYHO (PUKCUPOBATH
OCHOBHBIC TIOJIO)KEHUSI, BBIBOJIBI, 0000IIEHUS, (POPMYIUPOBKUA. B KOHIIE JEeKIMK MpenoaBaTeib
ocTapisieT BpeMs (5 MHMHYT) i TOro, 4roObl oOydaroliuecs HMeld BO3MOXKHOCTb 3aJ]laTh
YTOUHSAIONIME BONPOCHI IO H3y4yaeMoMmy MmaTepuaiy. M3-3a HEI0CTaTOYHOrO  KOJMYECTBa
ayIUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAeTCs OCBETUTb B IOJHOM 0O0BEME, MOITOMY
IpenojaBareib, MO CBOEMY YCMOTPEHHIO, HEKOTOPbIE BOMNPOCHI BBHIHOCHUT Ha CaMOCTOSTEIHHYIO
paboTy CTYACHTOB, PEKOMEHJIysI Ty WIM HUHYIO JuTeparypy. Kpome 3Toro, /st gydiiero oCBOEHUs
MaTrepuaja ¥ CUCTeMaTH3allid 3HAHUN MO0 JAUCUUILIMHE, HEO0OXOAWMO TMOCTOSHHO pa3duparb
MaTepHaIbl JEKIHIA 110 KOHCIIEKTaM M y4eOHBIM 1MocoousiM. B cirydae HeoOXoauMocTi o0pamiarses K
MPENoaBaTeNIo 32 KOHCYIbTaluei.

IToaroroBka x NPAKTHICCKHUM 3aHATHAM

[Ipy MOArOTOBKE K NPAKTUYECKUM 3aHATUSAM CTYACHT JOJDKEH H3YyYUTh TEOPETUUYECKUM
MaTepuaid Mo TeMe 3aHATHS (MCMOJIb30BaTh KOHCIEKT JIEKIMA, M3YyYUTh OCHOBHYIO JIUTEpaTypy,
O3HAKOMUTbCSA C JIOTIOIHUTEIBHOM JIUTEPaTYpOil, MPH HEOOXOUMOCTH JIOTIOIHUTh KOHCIEKT, JIeNasi B
HEM COOTBETCTBYIOIIME 3allCU W3 JUTEpaTypHBIX HCTOYHHKOB). B ciywae 3aTpynHeHui,
BO3HHMKAIOIIMX TPU OCBOCHUHM TEOPETUYECKOr0 MaTepHala, CTYIEHTY CcJelyeT oOpaliaThCcs 3a
KOHCYyJIbTalluel K IpernojaBarento. Mas Ha KOHCyNIbTalMio, HEOOXOAMMO XOpOIIO IPOAYyMAaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B Havane npakTUYECKOro 3aHSTHs MPENOJaBaATE]b 3HAKOMUT CTYJIEHTOB C TEMOM, OIJIAIIAET
IUTAaH TIPOBEACHMS 3aHATHS, BBIOACT 33JaHus. B TedueHWe OTBEIEHHOIO BPEMEHU Ha BBIIOJHEHHE
paboTHI CTYJICHT MOXET OOpPAaTHTHCS K IPEIOJaBaTeli0 3a KOHCYJIbTAIlMed WU pa3bsCHEHUsIMH. B
KOHIIE 3aHSTHS TIPOBOAUTCS MPUEM BBITOTHEHHBIX 3a/IJaHUI, cCOOECeIOBaHUE CO CTYACHTOM.

Pe3ynpTarhl BHIMOMHEHUS MPAKTUYECKUX 3aHUN OIEHUBAIOTCS B Oaju1ax, B COOTBETCTBUH C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

ILi1aHbI NPAKTHYECKHUX 3aHATHI
Tema: «IIpocTpancTBeHHO-KOHGopManuoHHas cTpykrypa JIHK u PHK»

KonTpoJsbHbie Bonpockl

1. MonekynsipHass OMOJOrHs — LeNb, 33Ja4d U CBA3b C JPYTMMHU OTpaciiiMu OHMOJIOTHH,
xuMud, Quzuku. MonekynspHas gorma Ouosnoruu Ha Hadanmo XX Beka (/. Yorcon um @.Kpuk
1953r.). Tumel MaTpUYHOrO CHHTE3a KaK LEHTPAIbHBIM Ipoliecc B Iepenaye, XpaHEHUH U
peanu3alnuy HacleACTBEHHOro marepuana. CTaHOBJIEHHME MOJEKYJISpHOW OHOJIOTMHM Kak HAayKH
(camocTOSAITEILHO).

2. MeTo/ib1 MOJICKYJISIPHO# OHOJIOTHH (CAMOCTOSITEBHO).

3. Crpykrypa nykieotunoB kak MoHomepoB PHK wu JIHK — cxoactBa um ornuuus B
ctpoenuu. [lpunmun kommementapHoctu. llepBuunas xondopmarus JHK — agymnexc u ee
xapakrepuctuka. KoHpopMmalnoHHbIE HW3MEHEHHs JyIlekca, Kak vacTb mporeccunra JIHK -
BropuyHas koHpopmarust JJHK — A4, Bu Z.

4. Accommarnus JIHK c¢ JACH-6enkamu, xummueckas moaudukamus JIHK, kak dvacte
nporeccudra: obmas xapaktepuctuka. J[CJ[ Oenku OCHOBHBIE KiacChl: "TMEUIIMHOBAsST MOJHUA",
"[IUHKOBBIE MaNbLbI", 3JTEKTPOCTATHUECKOE MPUTSHKEHUE, «B-CKIPOII», «IEeTISI-CIUPATb-TIETIIN.

5. Koast IHK.

6. Accommaunu JIHK ¢ onuronmykiermgamMu -  TPUIUIEKCHl  (aHTHUCMBICIIOBBIE
OJIMTOHYKJICOTHIbI), (POPMUPOBAHUE MAPbl XyrCTHHA (CAMOCTOSITEIBHO).

7. PHK — cTpykTypHas W NpOCTpaHCTBEHHas opraHuzauus (koHdopmamuu), (yHKIHH,
knaccudukanusi. OTIUYUS U CXOJCTBA B HYKJICOTHAHOU cTpykType ¢ JTHK.



8. pPHK (pubocomuasi) - tpanckpunmms npe-pPHK. Xapakrepuctuka mnepBHYHOTO
Tpanckpunrta. [IpomleccHHr  mepBUYHOrO  TpaHCKpunTa. Mopdomorus  pudOCOMBI U
(GyHKIMOHATBHBIE «KapMaHbl». PubocoMubple Oenku, ux pazHooOpasue B3aumojeicteue ¢ pPHK.
Tomnorpadus 6enkoB. Pubocomsl mpo- 1 3yKapuoT.

9. Marpuunas (meccemwxkepHasi) PHK - tpanckpurmmms mnpe-mPHK. Xapakrepucruka
IIEPBUYHOIO TpaHcKpunTa. lIpolecCMHr NEpBUYHOTO TPAaHCKpUITA. XapaKTepUCTHKA 3pejion
MPHK.

10. TpancnoprtHas (tpancheprnas) PHK - tpanckpunums npe-TPHK. Xapakrepucrtuka
MEPBUYHOr0 TpaHcKpunTa. [IporieccuHr nepBUYHOrO TpaHCcKpunTa. Xapakrepuctuka 3penoit TPHK.

11. siPHK — crpoenue HyHKIHMH B KIE€TKAaX )KUBOTHBIX M PACTCHHIA (CAMOCTOATEIBHO).

12. PubGo3umbl - CHeHMU(PUYIHOCTP M MEXAHM3M JCUCTBUSA (HA TpPHUMEpPE TEIOMEPa3hl).
PenakrupoBanue MPHK (camocTosiTe1bHO).

13. Pacmm¢poBka Ouosnorndyeckoro koga. OCHOBHBIE CBOIMCTBa TEHETHUYECKOTO KOJA.
OCO0EHHOCTH KOJIOBOTO CIIOBApPS (CAMOCTOSATEIBHO).

14. lariepoHb! ¥ TPUOHBI (CAMOCTOSITEJIHHO).

NHdopManMOHHO-CXeMATHYHbIN MaTepHaJl
. IlyprHOBBIE ¥ THPUMHUMHOBBINA a30TUCTHIE OCHOBAHUS.
. Cs- caxapa HyKJICOTH/IOB.
. Aynnekc JJHK.
. Ilepuunas kondpopmanus JJHK — myrmekc.
. Bropuunas xoundopmarus JIHK u ee popmer: B, 4 u Z.
. B-popma IHK BTOpruHO#i KOH(pOpMAITUH.
7. Kon¢popmallMOHHBI KOA — YIJIBI M PAcCTOSHUS MEXIY TIeTepOLMKIAMH, 3HEprus
skectkoctr n3ru6oB JIHK npu yknanke B HyKiIeocoMy.
8. IIpocTpaHCTBEHHOI'O PACMOIOKEHUsI HA MMOBEPXHOCTU TMCTOHOBOI'O OKTaMepa pailoHOB,
pa3InyaroIuxcs 1o 3HepreTuke xéctkoctu n3ruda JJHK.
9. benok tuna JIC/] - neiininHoOBas 3acTeXKa (3UIMIEP).
10. benoxk tuma JIC/ - MUHKOBBIC TAJIBITHL.
11. benok tuna JICJI - ciupans - NETIs - CIUpab.
12. benox tuna IC/] - B-cxkadomn.
13. Otnnuume B crpoenun nykieornnos JIHK u PHK.
14. Konpopmanuss PHK — nepBuyHasi, BTopu4Has, TpeTu4Has (001as cxema).
15. IlepBruynas koHpopmanus Ha npumepe npe-TPHK.
16. Obmas cxema BropuuHast koHopmanus PHK.
17. ®ynkunonansuele 38eHbst TPHK (BTOpH4Has koHbopMarius).
18. Cxema crnaiicunra npe-MmPHK.
19. PacnonoxeHnne pyHKIMOHAIBHBIX y4acTKOB Ha MoJiekyie 3penoid MPHK.
20. Mexanu3Mm paboTs! siRNA B KiIeTKax pacTeHUH U )KUBOTHBIX.
21. Oransl BUY - uH}exnuu, Ha KOTOPBIX €€, BO3MOXKHO, 3a0JIOKMPOBATh C IMOMOIIBIO
SiRNA.
22. pPHK. CpaBHenue koHTypoB pudocomHuoi 30S cybuactuusl u ee 16S PHK.
23. lomensl camoykiaaku 16S PHK.
24. CpaBHeHHE KOHTYpoB pubocomHoi 50S cybuactuusl u ee 23S PHK.
25. 5sPHK 6ombmoit 50s cyduacTuirel ppO0oCcOMBI
26. Accommaruu pPHK ¢ 6enkamu. Manas cyouactuna.
27. Cxema 50S (60S) cybuacTuisl pubocombl U Tororpadus Oenkos.
28. Cxema pa0oThI TeIOMepasbl.

AN N kAW —

7. IlepevyeHb OCHOBHOM M IONOJTHUTEIbHOM YueOHOI uTepaTypbl, UHTEpHET-pecypcoB,
HEO0XOAUMBIX [IJIS OCBOCHUSI JUCIUNJIMHBI
OcHoBHas1 JIUuTEpaTypa



1. VBanumeB B.B. MonekynsapHas Ouonorus YueOnuk. Mocksa: M3parensckuii LlenTp
PUOP: OOO '"Hayuno-u3marenbckuit 1mentp WHOPA-M", 2018. - 225 <c¢. URL:
http://znanium.com/go.php?id=916275

2. KonnueB A.C., CeBactbsiHoBa ['.A. Monekynsipaast OMOI0THs: yue0. s BYy30B IO CIIEIl.
032400 "buonorus" / A. C. Konnues; I'.A. CeBactbsiHOBA. - 2-¢ U31., ucnp. - M.: Akagemusi, 2005.
- 396 c. (bubmmoreka Yul'TIY).

3. UennoB 10.C. BBenenue B KIETOUYHYIO OHMOJIOTHIO: YYEOHHK IJIi YH-TOB, OOydY. IO
ououtor. crerl. - 4-e u3x., nepepad. u mon. - M.: UKL "Akagemknura", 2005. - 493 c. (bubnuoreka
Val'T1y).

JlonmoJiHUTeIbHAS JIUTEpaTypa

1. bensicoa H.A. buoxumust 1 MonekyisipHas Ouosiorus: yued. mocodOue sl CTyAEHTOB
TEXHOJIOT. U OHMOJIOT. crell. yupexxaeHuid. - Munck: Kuwxknbiii nom, 2004. - 414 c. (bubnuotexa
Yal'Ily).

2. boxyte C.b., TIepacumoBnu H.B., Mwmotun A.A. MonekymspHas OHOJOTHS:
MOJICKYJISIPHBIE ~MEXaHHU3Mbl XpaHEHHUs, BOCHPOU3BEICHUS W pealu3ali T'€HEeTUYEeCKOU
uH(popmanuu. - Munck: Bersiimast mkomna, 2005. - 363 c. (bubnuoreka Yiul'IlV).

3. Houenkas DO.I'. OOmias Owuonorus: yued. mocobue. - M.: Teppa, 2001. - 318 c.
(bubnuorexa Yal'IIV).

4. MonekynsapHas 6uonorusi: nadopatopusii nmpaktukyM / O.C. KopneeBa; B.H. Kainaes;
M.C. HeuaeBa; O.}O. loiikanoBa. - Boponexx: BopoHexckuil rocyqapCTBEHHBIM YHUBEPCUTET
WH)KEHEPHBIX TEXHOJIOTHH, 2015. - 52 c. URL:
http://biblioclub.ru/index.php?page=book&id=336018

5. Puc 3., Crepubepr M. BBenenue B MOJEKYJIApHYIO OMOJOTHIO: OT KJIETOK K aToMam /
nep. ¢ auri. nox pen. FO.C. Jlazypkuna, B.A. TkaueBa. - M.: Mup, 2002. - 141 c. (bubnuoreka
Yal'Ily).

Hnmepnem-pecypcol

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://www.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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Kkadeapsl Gnonoruu 1 Xxumun S5 Mast 2023 1., NpoTOKOA Ne 10
Jaseayroumii kadeapoi |
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