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Paauobuosorns xakx Hay4YHasi JHCIUILIMHA
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Ilpenver u 3amauu panManEOHHONW GHOIOrHH. OTKpBITHE DPEHTreHOBCKHX JNydYeil u
PaMOAaKTUBHOCTH. MICTOpHS M 3Tambl pasBUTHS pagHoGHOIOrHH. SHaueHHe HCCIIEIOBaHMIH
B 00J1aCTH paTOGHOIIOrHH Ha COBPEMEHHOM 3TarTe Pa3BUTHSA O0IIECTBA; (yHIAMEHTATBHBIE
M TIPHIUIATHBIC aCNeKThl. Panuanmonnas Guodusnka W pamMoGHONOTHS: €IWHCTBO U
Pa3Invus METOAOIOTMH U METOIOB.

BsanmopeiicTBue u3yuenns ¢ BemecTBoM
2. Bunpl usnydennii. Nonmsupyromue u HEHOHHU3UPYIOIINE HU3JTyYEeHHUS, UX DHEPreTHUeCKHil

CHEKTp. BsaumonelicTBue pammammm ¢ BemecTBOM. MeXaHH3MEL H€peNadyy = SHEPruu
BCIIECTBY OJIEKTPOMArHUTHBIX BHIOB m3nydeHnid. KopmyckynspHsle wu3mydenus.
OcobenHOCTH mepenaun >Heprum BEIICCTBY 3apsUKEHHBIMH YaCTHIIAMH W HEHTpOHAMH
PA3IIMIHEIX SHEprui. ekt nonusaruu. Pacnipesenenne HOHOB B BemecTse B YCIIOBHSX
BO3ICHCTBHS HOHHM3UpYIOIIeH paauanuu. Kpusas Bporra. Enuuuust no3sr wsnydennit u
PaTM0aKTUBHOCTH.

Pannanuonnas xumus Bomel. OGIydeHHe BEMECTB GHONOIMYECKOro IIPOUCXOXKICHHS BHE
opranusmMa. IIpsMoe u KocBeHHOe (HempsMoe) jeifcTBHe HOHH3HMPYIOIUX H3JTyYEeHHIH.
Ceobonnsie pagukansl. COOTHOIEHHE TIPAMOTO ¥ KOCBEHHOTO JEHCTBHS HOHM3HPYIOIIETO
U3JIy4eHHs Ha KIJICTKU OpraHu3Ma.

JleficTBHe paManun HA MaKpPOMOJIEKY.IbI B KHBOI KJIeTKe
4. DHJIOTEHHOE IIOBPEXCHHE MAKpOMOJICKYT B KIETKE M €ro NPUYUHBI (MCTOYHHKH).

OddexTrr Bo3nelcTBS paguannu Ha HHK, 6enku u memGpansr. JTHK - YyBCTBUTEIbHAS
MUIIEHD KIETKH IIPU ICHCTBHN HOHU3UPYIOIIEH U HEMOHU3HPYIOLIEH panuanuu. OCHOBHEIE
Tunel noBpexaeHud JIHK. Tumsl omHOHHTEBBIX paspeiBoB JIHK. Tumsr nsyHmTeBBIX
paspsioB JIHK.

Penmapanms JTHK. THmel ¥ MexaHH3MEI penapanuy  pa3nuYHbIX noBpexaenui JTHK.
OCHOBHEIE COOBITHS M (hePMEHTHI - KOMITOHEHTEI pa3HbIX myTel penaparuu JJHK.

a) OtHOAKTHEIE CHCTEMBI peraparuu JIHK.

0) OKCLM3HOHHAs penapaIys OCHOBAHMIA.

B) OKCIU3HOHHAS PeNapanys HyKJIeOTHI0BA

r) Penapanms venpaBuibHeIX map (mismatch repair).

) Penapanuum oTHOHUTEBBIX pa3phIBOB JIHK

¢) Penapanust 1ByHHTEBBIX pa3phIBOB 1 JIHK-THK cmmBok.

) Pemaparns cunresom JTHK B 06x01 IIOBPEXACHHM.

3) Penaparmst JTHK u peopranusanus XpOMaTHHa.

) [ToBpexneHne u BOCCTAHOBIIEHHE MOJIEKYJI MUTOXOHApHanbHOM JTHK

Mexanusm SOS - pemapanuu B OakTepHaIBHBIX KieTKaX. OcoGeHHOCTH penapanuu B
KJICTKaX OPraHu3MOB Pa3HbIX TAKCOHOMHYECKHX IPYIIIL.

PaauanuonHoe BoseiicTBHe Ha KUBbIe KJIeTKH
6. JletanbHOe neilicTBHE M3TydYeHmH Ha pasimyHble KIeTKH. Posib kierouHoro smpa u

LMTOIIA3MbI. Peakiust KIeTok Ha BO3HHKHOBEHHE KpUTHYeCKHX moBpexaenuii B JIHK.
V3menenns xapakrepa 5KCIIpecCHH TIeHOB. SOS-penaparmst JTHK. AKTuBaums cucTeMbl
KOHTpPOJIL «TO4YeK mepexona» (checkpoint) B kimertounom muxie u 3aJiepKKa KJIETOYHOIO
AeNeHus. PaovyBCTBUTEIBHOCTD KIIETOK Ha PAasHBIX CTATHAX KIETOYHOLO nukiaa. Gopmel
KJIETOUHOH rubeny (anonTos, HeKpo3, aBTodarus).
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KpI/IBBIe BBDKMBAaHHS KIIETOK. KoymuecTBeHHBIE XapaKTEPUCTUKH KPUBBIX BBDKHUBAHHUA.
CpCHHH}I JICTAIbHAsA [103a, SKCTPAIOJISAIIMOHHOE YHUCJIO. MexaHI/IBMBI, JIEXKaIMe B OCHOBE
XapaKTEPUCTHK HAKJIOHA U «IIJIEYa) KPHUBBIX KJIETOYHOH BEDKHBAEMOCTH.

MaremaTtnyeckue MOZIEIIH KPHUBBIX T UOETN M BBEDKHUBAHUS KJICTOK: KJIaCCHYECKHE MOJEIIH,
CTOXaCcTHYECKass MOJEIIb, BCPOATHOCTHAS MOJEIIb, PenapanuoHHbBIE MOIEIIH, MOJIEKYISIDHBIE
MOJCJIH, MOJECIIH, YYUTEHIBAIOIIHNE BIUSHUE KaUueCcTBa H3JIy4YCHUS, 6H0(I)PI3H‘-ICCKaFI MOJIECIIb.

I'enernueckne 3¢ pexTnl pagnanuu

9.

10.

11.

Myrarennoe neiictBue usmydennit. XpoMocoMHbIe abeppauuu u MyTaruu. Tums! MyTarwmii.
IIpemyTanmonnste  nospexaenus. Oco6eHHOCTH MYTareHHOrO JEWCTBUS H3JIyYyeHHH Ha
KJICTKA TPOKApHOT U 5yKapHOT. KosmyecTBeHHbIe 3aKOHOMEPHOCTH MyTareHHOTO MeHCTBHS
U3Ty4eHHH. Mexanusmel perapatuBHOro MyTareHesa. Myrarennele ¥ HeMyTareHHsle myTH
penaparmu. MexaHu3Mbl peIIHKaTHBHOTO MyTareHesa. Myrarect. 3akpemnenue Mytaunuii u
IIOBBIIICHHAs HECTaOMIILHOCTH FeHOMa

MyTtarenHoe neiicTBue M3MydeHMIl Ha KIETKH dyKapHoT. lluroreHerndeckue 3¢peKxTs
o0myyeHuss. THIOBI XPOMOCOMHBIX H XpoMaTUAHbIX abeppanuii. KonuuecTBeHHbIE
3aKOHOMCPHOCTH ~ IIUTOICHETHYECKOTO  NEHCTBEA  H3JIydeHHi. MeTomasl H3y4eHHS
IHTOTCHETHICCKUX HAPYIIECHUH B 00JIy4eHHBIX KIIeTKaxX (aHadasHbIii, MeTadasHbrit METOJIBI,
FISH-Texnuxa).

Ocobennoctu MYyTareHHOIo IeHCcTBHS IUTOTHOMOHU3UPYIOLIHX U3ITy9eHHIA,
3aKOHOMEPHOCTH MYTAT€HHOTO NEHCTBHS TSDKEIIBIX 3apSDKCHHBIX YacTHI[ Ha KIIETKH
npokapHoT. Llutorenernyeckue sddexrsr TUIOTHOMOHU3UPYIOIIUX U3JTyYEHHIH.

Ycaosus obaydenns u 3¢pexTs, ux Moaudukamus

12.

13

14.

15.

16.

OrHocuTenbHas GuoTOTrHUYecKas s dexruBrocTs (OBD) M3ydeHnmit . MeTomsl oneHKH
OB3 u €€ cBa3p ¢ nuHeiHOl nmepenaueii sueprun (JIII3). Tunsr 3aBucumocteit OB mpu
pasHbIX 3Ha4eHHsX JIIIO. BrusHue paktopos du3mdeckoi 1 6HOIOrHYECKOl IPUPOJBI HA
BemuauHy OB3 usnydenuii. CoBpeMeHHEBIe TIpe/ICTaBIEHHS 0 npupoae OBD.

Kucnoponnsiit spdexr (KO) npu 0bny4yennn. 3akoHOMepHOCTH TposiBienus KO. Pois
penapanuu JIHK B npossienun KO. 3asucumocts KO or JIITD u3inydeHuil. OCHOBHBIE
runotessl, obwsicHsomme KO. Kucnopommsiii sddexr B TEpallii 3JI0KaYeCTBEHHBIX
OILYXOJICH.

XUMHYECKHE PagMONpPOTEKTOPEL. OCHOBHBIE THIIEI pPamTHONpPOTEKTOPOB. MeXaHU3MBI
3AIIATHOTO NIEUCTBHS CYNb(TUAPHIBHBIX COCHHHEHHH, WHIONHIAIKIIAMIHOB U
MHOTOATOMHBIX CITHPTOB Ha KJIETKH. 3allUTHOE AEHCTBHE PaAHONPOTEKTOPOB HA OPraHH3M.
3aBHCHMOCTB paHO3aIUTHOTO 3 dekTa ot JIID.

XUMAYECKHE  PamHOCEHCHOMTN3aTOpsl. OCHOBHBIE THIIBL OcobenHocTn  feiicTBUS
AHOKCHUYECKHX PaanOCEHCUOUITH3aTOPOB. ITpaxTryeckoe HCIIOJIb30BaHHE
PazHoOCEHCHOMIH3aTOPOB.

OddexTrr ManbIX 103 paamanuu. AJanTHBHBIE OTBeT. «3ddext cBumerens» (“bystander
effect”). Huskas sddexTuBHOCTS penapanuy  KpUTHYecKuX mnoBpexxaenuii JIHK,
BO3HUKAIOIIMX [IPH MaJIbIX JO30BBIX HATPy3Kax.

Pa[malmox-maﬂ omoJiorus OpraHmsma. Pa}.'ll/loquCTBPlTeJleOCTb H PaJHOPE3UCTEHTHOCTH
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18.

PajmouyBcTBHTEIBHOCTS  TKaHEH, oOpraHoB, OpraHusMma. PajualMOHHBIE CHHIPOMBL.
OcoGeHHOCTH NeHCTBHS pajMalii HA KOCTHBIH MO3T H XKEIIyJOYHO-KUIIEYHBIH TPaKT y
KUBOTHBIX ¥ Ye/IOBeHKA. IIOHSTHE O KpUTHYECKHX CHCTeMaX OpraHusMa B YCIIOBUSAX
PaZHalHOHHOTO BO3JCHCTBHS. PanodyBCTBUTENBHOCTE OpraHu3Ma.

JlyueBass Gomesnp wenoseka. Octpast mydeBass OonesHb. Das3bl IIyueBoil GoJe3HH.
XpoHuyeckas mydeBas 60ye3Hb. IIpoLecchl BOCCTAHOBIEHHS B O0JIy4eHHOM OpraHusMe.
Tepamus octpoit nmygeBoit Gonesnu.



19. Ornanennrle mocienctsus  o6mydeHwHs. CoxpalleHne POJOIKUTENFHOCTH — KH3HH
(«pamuanuoHHOE CTapeHwe»), BOSHUKHOBEHHUE 3JI0KAYECTBEHHBIX OIlyXOJIeH, pagualuoHHas
KaTtapakta. MexaHuU3MBl  peanuzanuu OTHQJICHHBIX  IOCJIEACTBUN  0OIydeHHs.
TpancrenepanmonHsle (POSIBISIOMMECS B TOKOIEHHSAX) 3} (dEKTH BO3AEHCTBHS paaUalyH.

IIpuxaagHble acnekTsI pagno6HOIOrHN

20. IlpuveHenne  MOHM3MPYIOIIMX  H3JIy4eHHH B  MeIHIIHHE. JlyyeBas  Tepamus
37I0Ka4YECTBEHHBIX OIyxoJyied. Mcmonb3oBaHWe pajiMOHYKIHUIOB IUIS JMATHOCTHYECKHX H
nedeOHbIX neneit. [IpuHIUIB MUIIeHHOM paxuoTEpanuy OIyXoJIei.

21. KoHcepBanus 1pofyKkToB mnuranus. CTEpUIM3AUMS OTXONOB  CElIbCKOXO3SHCTBEHHOM
IPOMBIIUIEHHOCTH.

22. Pammanust u kocMoc. OCHOBHBIE HMCTOYHHKH paguanuu B KocMoce. XapaKTepUCTHKa
conHe4yHOro u ['amaktudeckoro u3iydenwmit. PamuanuoHHas omacHOCTH IPU JTUTETBHBIX
KOCMUYECKUX ToNeTaX. BO3MOXHBIE NpPHHIMIBI 3aWMTEI OT M3IydYeHHH B YCIIOBHSIX
JUTUTEIbHBIX KOCMUYECKHX I10JIETOB.

~

Honynsiunonnass  paguo6HOIOTHSl W PaIHOIKOJIOrHSI. IIpoGaembr  pagmanmonHoii
Oe3onmacHocTH
23. IlpupomHslii pamuanuoHHBIH (oH. TexHOTeHHOE pagvanoOHHOE 3arps3HEHHE Kak
OKOJIOTHYECKHH (hakTop. Paanannonnsie aBapuy U MX mocieacTBus. MCTOYHHKH o0ryyeHus
genoseka. Hopmsr papnanmonnoit GesomacHocTu. IIpoGreMa XpaHEHHs, YTHIM3AUUH H
nepepaboTKH PaJMOAKTUBHBIX OTXOJOB. MHUrpalus paJHOHYKIHIOB B JKOCHCTEMAX H
PaJaliOHHbIH  MOHHTOPHHI ~ OKpYXAalomled cpezpl. BHOMapKepsl paIHarHOHHOTO
TIOPOXCHHS Ha YPOBHE OpraHM3Ma M NONyNsuud. JleHcTBHE MalbIX 103 HOHM3MPYIONIEH
pajvanuy  Ha IPUPOIHBIC TONYIALHH, OKOCHCTEMBI H OHOreOLEHO03bL DPHEKTHI
XPOHUYECKOT'0 U MPOJIOHTUPOBAHHOTO 00IyUEHHUS.
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