ITPOI'PAMMA BCTYIIMTEJBHOI'O
HUCIIBITAHUSA B ACIIMPAHTYPE Ulul" CO
PAH 110 I'PYIIIIE HAYYHBbBIX
CHEHI/IAJII)HOCTEﬁ «BUOJOI'MYECKUE
HAYKN)

I'EHETHUKA

1. OcHoBHbIE OHATUS T€HETUKU: ITPU3HAK, (PEHOTUII, TEHOTHII, T€H, JIOKYC, aJlJIelb,
rOMO3UI0Ta, F€TEPO3Ur0Ta, TEMU3UI0TA. JOMUHAHTHOCTh, PELIECCUBHOCTbD, HEMIOJIHOE
JOMUHHUPOBaHUE, KOJOMUHUPOBAHUE, CBEPXIOMUHUPOBAHUE.

2. 3HaueHue nepekoMOuHauu reHoB. [losoBoi npolecc, KU3HEHHbIE LIUKIIbI K MEHO3.
PexomOnHaIMs HA IUTOJIOTHYECKOM ypOBHE. Pa3imuuust Mex 1y My>KCKAM H KEHCKHM MeH030M.
Meliio3 u 06pa3oBaHUE TAMET Y IPOCTEHIITNX, YEJTOBEKA U BBICIIMX pacTeHul. JKu3HEHHBIN
LUK HeWpocnopskl. TerpaaHblii aHaIu3.

3. 'eneTnyeckoe pacieruieHue, MOHOTUOPUAHOE, IUTHOPHIHOE. AHATH3UPYIOIIee
ckpemuBanue. Tect Ha ajenu3M. MHOKECTBEHHBIN aJuleIn3M, CTYIIEHYAThIN aJuleIu3M,
BHYTPHAJIJIEIbHAS KOMIUIMMEHTALMS, MEMOTUYECKUM CAMJICHCHHT.

4. BzaumopeiictBue reHoB. Bausinue mytanuii Ha peHoTUI. DKCIPECCUBHOCTD U
MIEHETPAaHTHOCTD, IUIEHOTponHs. B3aumonelcTBue reHoB. ONucTas,

KPUIITOMEpHS, KOMIUIEMEHTAPHOCTb, PABHO3HAYHOCTb, ITOJINMEPHSL.

5. Jleranu. [Ipupona neTanpHbIX MyTaluil. Y CIIOBHBIE JIETAIH, CUHTETHYeCKUe JieTanu. Kiaccbl
U IpUpoJia MyTanui u ajuteneil. "I'omonorndeckue paasl”. XpoMOCOMHBIE IEPECTPONKH

6. HacrenoBanue, criieruienHoe ¢ mojioM. Kpucc-kpocc HacnenoBanue. HepacxoxaeHue
MIOJIOBBIX XpOMOCOM Y Jipo3oduiibl. [ mHanapomopdbl. Mo3auku u xumepsl. KapTsl cy1p05b1
SMOpPHOHANIbHOM O1acTOAEpMBI JPO30(UIIBL.

7. Onpenienenue moja. DNUramMHOE, NMPOraMHOE, CHUHI'AMHOE ompejeieHue mona. PasHble
CHUCTEMbl CHHTAaMHOTO ollpeneieHusl. BO3HMKHOBEHHE MOJIOBBIX XpPOMOCOM. MexaHu3Mbl
omnpezaeneHuss nona y Jpo3odunsl v 4yenoBeka. Jlo3oBas KoMIEHcalMs y JApO30(HIIBL.
Jlo30Bast KOMITEHCAIUS Y YETIOBEKa.

8. 'enetnyeckoe cueruienue. PekomOuHamst. MeToibl OLIEHKH 4acTOThl peKOMOMHALIMY Ha
OCHOBAHUU aHAJIM3UPYIOIIETO CKPEIIMBAaHUSI U JUTHOPUIHOTO PACLICTIIICHUS: METO
MPOU3BEICHNHN, METOJI MAKCUMAJIBLHOTO MPaBI0MOA00HS.

9. I'enernueckue kaptel. UaTepdepennus. Kaprupyromue ¢pynkunu. PexkomOunarms

U TeHEeTUYeCcKue KapThl. Melo3 y TeTepo3UroT 10 MHBEPCUAM U TPAHCIOKAIIUSIM.

10. MexaHM3M KpOCCHHTOBEpa U reHHasi KoHBepcus. CriapuBaHue, IByHUTEBbIE

pa3psIBbI, MHBa3us, J[-neTiid, Murpanus BeTBU. Paszpemenue ctpyktyp Xomimaes.

Monenu unrepdepenunu. ['enHas KoHBepcus ¢ MEMOTHYEeCKOW MUCMad-penapanueit u

0e3 Hee. AlbTepHATUBHBIA HEMHTEP(HEPUPYIOIIHIA TUIT KPOCCUHTOBEpa Y TpUOOB.

11. Cynpba oguHOUYHOTO ABYyIenouedHoro pa3peiBa JIHK — nukin «pa3psiB, causHue,

MOCT»; XPOMOCOMHBIE IEPECTPONKH, OCHOBaHHBIE Ha ABYX pa3psiBax JJHK.

12. XpomocoMHBIE IEPECTPOUKH Ha cITy)k0e reHeTukn. KapTupoBaHue reHOB ¢ ITOMOIIBIO
neneuuii. banancepsl u ux ucnonbs3oBanue. CermeHTalnbHas aHdyIionaus. B-A-
TPAHCIIOKAIMK Y KYKYpYy3bl U UX UCIIOJIb30BAHUE B KAPTUPOBAHUU I'€HOB.



13. lonumnnouaus, cBOWCTBA NOMUILUIONA0B. OCOOEHHOCTH HACIIEJOBAHUS Y TTOJIUILIONIOB.
AJTONONMUIUIONANS, PECUHTE3 THOPUAOTeHHBIX BUJIOB, aHeyronusa. OcoOeHHOCTH
HACJIEIOBaHMs Y TPUCOMHKOB M €T0 UCIOJIb30BaHNE B KAPTUPOBAHUH reHOB. MOHOCOMHBIE,
3aMELLIEHHBIE U I0II0JHEHHbIE JIMHUU 3JIaKOB.

14. MoOumnbHbIe TeHETUYECKUE 3JIEMEHTHI, UX Kiaccudukanus. TpaHCIO30HbBI KYKYPY3bI.
I'ubpuanetii mucrenes npozodumisl. PHK-untepdepennms. Poias MOOUIBHBIX 3JIEMEHTOB B
renome. ONTUMHU3ALUS COMAaTUYECKOTO TeHOMa y HH(PY30pHUH.

15. T'enetnueckas TpaHcpopmaius 3yKapuoT B LEJIOM U PaCTeHUI B YaCTHOCTHU. | eHeTHuecKas
Tpancopmanus y 1po3oduibl. JJuckyccun 0 reHHO-MOAU(DUIIMPOBAHHBIX TPOTYKTaX.

16. I'eHeTHKa KONMMYECTBEHHBIX MTPU3HAKOB. OnpeienieHne KOJMUECTBEHHBIX IPU3HAKOB.
Paz0uenne KOIM4eCTBEHHOTO MMPU3HAKA U €r0 AUCIEPCUH Ha KOMIIOHEHTHI. HacaemyeMocTs.
QTL-ananus.

17. lluromiazMaTryecKasi HaclIeACTBEHHOCTh. KOH(IMKT siipa u UTOMIIa3MBl.
[uTonnazmaruyeckas My cKasi CTEpUIbHOCTb.

MATEMATHUYECKASA BUOJIOTUSA, BUONH®OPMATHUKA
Ba3oBbie IOHATHS U KOHLENIIMH MOJICKY/JISIPHOH I'eHeTUKHU

1. OcHOBHas IorMa MOJIEKYJISIpHOM reHeTuKu. Matpuunslii npunuui. [Ipoueccst
peIuIMKalK, TPAHCKPUIILUY, TPAHCIIALUU. ['eHeTHuecKuii Ko,

CtpykTypa reHOB U TeHOMOB. DK30H-UHTPOHHASI CTPYKTYpa. XPOMOCOMBI.

3. Tpanckpunuus u e€ perynauus. TpaHCKpuniuoHHble (GpakTopsl. TUIIBI peryISTOPHBIX

paifoHOB TpaHckpunuuu. CTpykTypa U (yHKIHS IPOMOTOPA.

4. O06001IEHHBIE CTPYKTYPHO-(PYHKIMOHAIbHbBIE XapaKTePUCTUKH MTOCIIE10BATEIbHOCTEH.
[TonsaTue o KOHGOPMAITMOHHBIX U PUZUKO-XMMUUYECKHX CBOMCTBAaX ABOMHOM crivpain
JHK.

Crpyxtypa u ¢pynkuus PHK. Metoas! npeackasanus BropuuHoi ctpyktypsl PHK.
Tpancisauus PHK. Perymsnus tpancisuum.

CrpykTypa 1 ¢pyHKuus 6e1KoB. BolpaBHUBaHME OETKOBBIX CTPYKTYp. OCHOBHBIE
MOHATHSI O TEOMETPUYECKUX MTPEOOPa30BAHUSX: CABUT, IOBOPOT, LIEHTP Macc,

no

~N oo

riaBHble ocu. Pacrio3HaBaHue (yHKIIMOHAJIBHBIX CATOB U MOTUBOB B OelKax.

©o

OyHKIMOHaNbHas reHoMuKa. [ToHsTHE SKCipeccun reHoB. buounnel.
9. [TonsiTre «renHoM cetn». Kiacchl G yHKIIMOHATBHBIX CTPYKTYP B COOBITHI, 3HAUUMBIX
U1t QYHKITMOHUPOBAHUS TCHHBIX CETEH.

HNHpopmanoHHBbIE TEXHOJIO0THH B OMoMHpOpPMaTHKe

10.  Ba3wl gaHHBIX B OnonH(popmaruke. THITBI TaHHBIX U POpPMATHI IpeCTaBICHUs. Moaenn
JAHHBIX.
11.  IIpoGneMbl U METO/IbI HHTETPALUU T€TEPOTCHHBIX JaHHBIX.

12.  OcHoBHbIE HH(OPMAITMOHHBIE PECYPCHI U 0a3bl JAHHBIX 110 MOJIEKYJIIPHON OUOJIOTHH.
Copepxanue u popmar 6a3 nanHbIX. OCHOBHBIE CpPEICTBA JOCTYMA K 0a3aM JaHHBIX.
13. ba3bl TaHHBIX IO TEHHBIM CETSAM U METa00JIMYECKUM TTPOIIECCaAM.

AJroputMbl 0HONHGOPMATHKH
14. 3amava cpaBHEHUS T€HETUYECKUX U OCIIKOBBIX TOCIIE0BATEIBHOCTEH. MeToabl
BBIPaBHUBAHMS: TAPHOE U MHOKECTBEHHOE, JIOKAJIbHOE U TJI00aTbHOE. AITOPUTM



robanpHOro BeIpaBHUBaHUA Hunnmemana-Bynma (Needleman-Wunsh). Anroputm
J0KaapHOTrO BeIpaBHuBaHus Cmuta-Yorepmana (Smith-Waterman). Gibbs sampling.

15. [Taket Blast. Haznauenue u 0CHOBHBIC BO3MOYKHOCTH. AJITOPUTM.
16. FASTA. Haznauenue u 0OCHOBHbIE BO3MOKHOCTHU. AJITOPUTM.
17. [Torck NOBTOPOB, KOMIUIEMEHTAPHOCTEH U CUMMETPHIA B TOCIEA0BATEIHHOCTSIX.

18. OcHOBBI METO/IOB aHAJIM3a IAHHBIX. PerpeccnoHHbIi aHau3. JJMCKpUMUHAHTHBIA aHAJU3.
Mertoap! kinactepuzannu. DakTopHbIN aHAIU3.

19. Pacno3naBanue CTPyKTYpHO-(DYHKIIMOHAILHBIX MOTUBOB B TCHETUYECKUX TEKCTaX.
[TonsiTue KOHCEHCyCa, BeCOBOM MaTpuIlbl. OlleHKa TOYHOCTH PacliO3HABAHUSI.

MeToabl MOIeIMPOBAHUA B OMOUH(pOpPMATHKE
20. Ilonstue moaenu. [Ipuemsl u cnocods! MmoaenupoBanusi. OCHOBHBIE ATAIbl TOCTPOCHUS

MaTeMaTHYECKUX MOJICICH.

21. TlonsTue o ($Ha30BoH MIOCKOCTH U (Ha30BOM MOPTPETE CUCTEMBbI. CTallMOHAPHBIC
COCTOSTHUSI OMOJIOTHUECKUX CHCTEM.

22. bazoBwie Mogenu MatemMaTudeckoi onodusuku (Tpurrep XKakoda u MoHo,
KJaccuueckue Mojeu JIoTku u BonsTepphl, Mol B3auMOICHCTBUS BUIIOB).

23. OCHOBBI KHHETUKU (PEPMEHTATUBHBIX peakiuid. DepMeHT-cyOcTpaTHBIN
koMIuiekc. Teopuss Muxasnuca. MaTtemaTndeckue MOJEINH.

24. OCHOBHBIE METO/IbI M MOAXO0/IbI K MOJICTUPOBAHHIO IMHAMUKH MOJIEKYIISIPHO-
TEHETHUUYECKUX CHCTEM.

25. Du3HKO-MaTeMaTHYECKUE MOJICTH OMOMAKPOMOJICKYIL.

PU3NOJIOTI'UA

1. I'ymopanbHas u HepBHO-peduiekTOpHas perymsiuus. Peduexkropnas teopus
N.M.Ceuenosa u U.I1.I1aBnoBa. Pediekc u ero cTpykTypHO-QyHKIITMOHATHHAS OCHOBA.
OcHOBHbIE MPUHLUIIBI PEQIIEKTOPHON AESITEIbHOCTU. [ 'yMOpalibHble MEXaHU3MBI B CUCTEME
perynsauuu pyHkuuid. O0paTHast CBsI3b KaK HEIPEMEHHbIN 3JIEMEHT YIPaBIISIOIIEn

cucteMsbl. [IoHsATHE O QYHKIIMOHATILHON CHUCTEME.

2. B030yauMocTb, COOTHOILIEHHE CHIIBI U JJTUTETIbHOCTH JEMCTBUS pa3IpaKUTEIs.

3. MewmOGpanHas Teopust Bo30yxkaeHus. [Torenuunan nokos. [Ipupona noreHnuyana mokos.
[Torenman aeiicteus. MOHHBIA MEXaHU3M BO3HUKHOBEHMS ITOTEHIIMANIA IEUCTBUSL. MeXxaHU3Mbl
WU3MEHEHNS NOHHOM MPOBOJMMOCTH BO BPEMsI F€HEpALlUK NOTEHLMaNa AeicTBus. MI3MeHeHne
BO30YAMMOCTH IIPU BO30YKJICHUH.

5. Cunanruueckas nepegaya. @yHKIIMOHAIbHAS MOpQOIOTHS CHHAIICOB.
Knaccuukanuss cuHancoB. XapakTepUCTHKAa CHUHANTUYECKHX MEIMAaTOpOB. MexaHM3M
BbIJIEJICHUS MeiaTopa. MoseKyaspHble MUILIEHU MEAUATOPOB.

7. CocTaB, KOTUYECTBO U (PU3UKO-XMMUYECKHE CBOWCTBA KPOBH. DOPMEHHBIE HJIEMEHTHI
KpoBH, UX GyHKuMHU. Perymsuus kpoBerBopeHus. CBepThiBaHHE KpoBU. [11a3MeHHbIE
(bakTopbl cucTeMbl reMokoarysuuu. [IpoTuBocBepThIBaONIINE MEXaHNU3MBI. Perynsnus
CBEPTHIBAHUS KPOBH.



8. Bpemennas opranuzanus cepaeyHoro nukia. CBOUCTBA cepAeYHON MBIIIIBI. ABTOMATHSA.
[TpoBosias cucrema 1 0COOEHHOCTH PacIPOCTPAHEHHs BO3OYXKIEHUS 110 Pa3IHIHbIM
CTPYKTYpaM cepaua.

9. ['ymopanbHast 1 HepBHAas peryJsius paboTsl cepaua.

10.  OcHOBHBIC IPHUHIIMITEI TEMOIMHAMUKH. B3anmoieiicTBIEe reMoIMHaMHUYEeCKIX
napaMeTpoB. ApTepuanbHOe JAaBiieHue KpoBu. Tpancnopt Beniects. JInmdoodbpazoBanue.

11.  OOwmeH ra3oB B jerkux. Juddysus razos. TpaHcmopT KUCIOPOAa U YTIAESKHUCIIOTO Ta3a
KpOBBIO. Perynsauus npixanus. JpIXaTesbHblil HEHTP, €r0 opranu3amnus. Poias xemopenentopos
B peryssinuu nbixanus. Bzaumopeiicteue otaenos [IHC B perynsamnuu gpixanusi.

12.  [lumeBapenue B xxenynke. CekpeTopHas NesTeIbHOCTD JKenyaKa. Perynsauus
XKenynouHoi cekpeninr. CocTaB M CBOMCTBA COKa MOJKETYOUYHOM kene3bl. PeduiekTopHast u
ryMopajbHas peryssiius NaHKpeaTndeckon cekperuu. Posib neyeHu B NUILEBapEHUH,
xenueBblaeneHne. Kumeunas cekpenus, COCTaB COKa KUIIEYHBIX xkené3. [lomocTHol
MEMOPaHHBIM THAPOIIN3 MUTATEIBHBIX BEIICCTB B TOHKOM KUIIICYHUKE.

13. 3HaueHne MUKPO(MIOPHI TOJICTOTO KUIIEYHHKA.

14.  OOGmee monsTre 00 oOMeHe BemiecTB. [loHATHE 0 JBIXaTEILHOM KO3 PUIHEHTE.
OcHoBHOM 00MeH. OOMEH SHEpTruy y YenoBeka nmpu (pU3n4eckoM U YMCTBEHHOM TPY/IC.
Perynsmus oOmeHa sHepruu.

15.  Temmneparypa Tena u u30TepmMusi. XUMHUECKas TEPMOPETYIIALUA. (HECOKPATUTEIbHBIN U
COKpaTUTENbHbIN TepMmoreHes3). dusnueckasi TepMoperynsanus. Perymsmus nusorepmun (HepBHBIN
Y TyMOpalibHbIA MexaHu3mbl). Ponb otaenos [IHC B Tepmoperymsium.

16.  Poxb cucTeMbl BBIICICHUS B TIOIEPKaHUH (PU3UKO-XUMHUYECKOTO TOMEoCcTa3a
BHyTpeHHel cpefibl. OyHKIMOHAIbHAS €MHHIIA TOYKH — HEPPOH, ero yacT. KiryboukoBast
yAbTpaQUIbTpAINs] — HAa4adbHBIN Mpoliecc ModeoOpa3oBanus. KaHanbiieBbie MPOILIECCHI.
TpancnopT akTUBHBIN U TaCCUBHBINA. TpaHCOPT OpraHNYeCKUX BELECTB (OeNoK,
aMUHOKHCIIOTHI, caxapa U Jp.), TPAHCIIOPT HATpus, Kajdus U Ipyrux HOHOB. Cekpenus
HU3KOMOJIEKYJISIPHBIX BelecTB. CucTeEMa OCMOTHYECKOT0 KOHIIEHTpUpoBanus. Helipo-
rOPMOHAJIbHBIE MEXAHU3MBI PETYJISALUN 00beMa HIUPKYIUpYIoLeH kuIKocTu. ['unorainamo-
runoduzapHas HeHPOCEKPETOpPHAs CUCTEMA, AaHTUINYPETHUECKUN TOPMOH.

17.  CrpykTrypHO-(DyHKIIMOHAbHAS OpTaHU3AIU SHIOKPUHHON CUCTEMBI Y TTO3BOHOYHBIX.
OcHoBHbIE TUIIBI PU3NOIOTUYECKUX 3(PPEKTOB TOPMOHOB B PETYIALNN HYHKIUH.

XuMuyeckasi CTpyKTypa FTOPMOHOB U €€ CBSI3b ¢ OMOJIOrM4eCKON aKTUBHOCTBIO. THIIBI, KJIACChI

Y CeMeMCTBa XUMHUYECKHUX COCTUHEHHH, 00J1aIat0IUX TOPMOHAILHBEIMHI CBOHCTBAMMU.
Tpancnopt u pa3zpyiieHrue TOpMOHOB, BbIBEIEHHE METa00IUTOB. THUIIBI 1 OCHOBHbBIE

MEXaHU3MBbI PeleNIUNY TOPMOHOB B TKaHAX. [ eHepalis BTOpUYHOIO CUTHANA U €€ peryJisiusl.
18.  T'opmoHanbHas peryssius MpoIeccoB POcTa B opranusme. I unotanamudeckas
perymsauus cekpenuu CTI, nponaktura u TTT. Biusaue CTI, nHCy/InHA, KOPTUKOCTEPOUIOB U
MOJIOBBIX TOPMOHOB Ha POCTOBBIE IIPOIECCHI. POJIb TOPMOHOB IIUTOBUAHOM JKEJI€3bI B
nporieccax pocta u qudPpepeHIupoBKH.

19.  CraHoBieHHeE TOJIa y TO3BOHOYHBIX. [lomoBast mudGepeHIpoBKa rUIoTaIaMyca.
Perynsmus 6uocuHTe3a aHIPOTeHOB CEMEHHUKAaMU 1 HAAMOYeYHUKaMU. BHOCHHTE3 U perysius
CEKpELIMH 3CTPOreHOB U nporectepoHa. [1o10BbIe IUKIIBI MIIEKONUTAIOIIMX U YEI0BEKa.

20.  buocuHTe3 U perymnsius CeKpelnu NHCYINHA, TTIOKaroHa, aipeHallnHa U X
B3aMMOOTHOIICHHUS B PETYJISIIIMK YPOBHS caxapa B KpoBU. | OpMOHAIBbHAS PETyIALus OEIKOBOTO
U )KHPOBOT0 OOMEHOB U €€ PoJib B 00ECIIEYeHNH aIalTHBHOM JIessTeNbHOCTH opranu3ma. Ctpecc,
POJIb TUIIOTAIAMO-TUIIO(PH3APHO-HAATIOYEYHUKOBOW CUCTEMBI B peal3aluu O0IIero



ajanTalMoHHOro cuHapoma. CUMIIaTO-aPEHAIOBasi CUCTEMA B PETYJISIUU aJall TUBHBIX
peaKuuii opraHusma.

21.  CrpykTypHO-(pYHKIHMOHAIbHAS OPraHU3aIUs LIEHTPATbHON U IepuepudecKoit
HEPBHOM cucteMbl. HepoHbI 1 TIHanbHbIe KIETKU, UX KIacCU(PUKAINA U PYHKITUH.
I'emarosunedannyeckuii 6appep. OCOOCHHOCTH OPTaHU3AIMHA COMATHYECKON M BETETAaTUBHON
HEPBHOU CHUCTEMBI.

22. buosnekTpuyeckoil akTHBHOCTh TOJIOBHOTO Mo3ra. D31, pUTMBbI, IPOUCXOXKICHUE,
¢uznonornueckoe 3Ha4eHue. VIMIyapCHasi akTHBHOCTh HEHPOHOB. 3aBUCUMOCTh META00IM3Ma
Y KPOBOCHA0KEHHUS MO3Ta OT €ro aKTUBHOCTH.

23.  llpocteie HepBHBIE enn. KonBeprenus u quBeprennus. PediaexTopHas aedarenbHOCTh B
IHHC. Buns! u coiictBa pediiekcoB. Yuenue W.I1. [1aBnoBa 06 ananuzaropax. CTpykrypa
ananmm3aTopa. [lepudeprndecknii ¥ HEHTPAIbHBIN aHAJIN3 U CHHTE3 CUTHAJIOB BHEIITHETO MHPA.
VYyenue W.I1. [TaBnoBa o nepBoii 1 BTOPOIl CUTHANIBHBIX cUcTeMaX. PedeBast pyHKIIMSI, HOBBIN
MIPUHIIUIT JESTEIHHOCTH OOJIBIINUX TOJYIIAPUNA TOJIOBHOTO MO3Ta.

KIETOYHAS BUOJIOI'UA, HUTOJIO0TUsA, T'MCTOJIOT UA

1. Knerounas reopusi. OcoOeHHOCTH OpraHU3aIUH KJIETOK MIPOKAPHOT, IYKapHOT,
apxe0aKTepuH.

2. Pernmukanus JIHK 1 xpomocoM. 3aKOHOMEPHOCTH paclpeaesieHUsl XpOMOCOM

IpYU MUTO3€ U Meio3e. LleHTpoMepa 1 KHHETOXOp.

3. LenTpuonb. YapTpacTpyKTypa, pEIUIMKALIHSL, YIACTHE B IEJICHUN KIIETOK.

4. Knerounsnii nuki. ®a3sl KJIETOYHOrO HUKJIIA. DK30I€HHBIE U SHIOTE€HHbIE MEXaHU3MBbI

PEryJILMU KJIETOYHOro IMKIa. HapylieHus peryisiiuy KJI€TOYHOTO LIUKIIA IIPU
3JI0Ka4€CTBEHHOM TpaHCpopMaIiu.

S. Mexxknerounsle B3aumoaencTBusd. [lnasmarnueckas MemOpana. Perienitopsl. Turbt
XUMHUYECKHUX CHUTHANOB. Pollb XUMHUYECKUX (PAKTOPOB MPU MEKKIETOUHBIX B3aUMOACHCTBHSIX.
6. [TonsiTHE O TeTepOXpOMaTHHE.

7. Henenne knerok. Tun nenenus. Peopranusanus siapa U HUTOILUIA3MBI IIPU

Muto3se. [TonuIionaus KIeTok 1 MeXaHU3Mbl €€ BOSHUKHOBEHUS.

8. [IpocTpaHcTBeHHAast OpraHu3anys CHHTe3a Oenka B KiieTkax. KieTouHble opraHesisl,
Y4YacTBYIOIIHME B CUHTe3€ 0enKa, UX CTPYKTypa, IPUHIHIbI (PYHKIIHOHUPOBAHUSI.

9. [TosTOpstomuecs nocnenoarenbHocT JJHK, ux ponp u nokanuszanus B XpoOMOCOME.
10. Meiioz. ®@a3bl Melio3a. CMHANCUC U CUHANTOHEMaJIbHBINA KoMIuiekc. Kpoccunrosep

u 00pa3zoBaHMs XMa3M. Melo3 Kak KJIETO4Hasi OCHOBA MEH/IEJIEEBCKUX 3aKOHOB.

11.  Knerounble opraHesisl — TpaHCOPMATOPBI SHEPTHUHU B KIETKE, UX CTPYKTYpPa, IPUHIIMIIBI
(bYHKIIMOHNPOBaHUS. '€HOM XJIOPOIIaCTOB M MUTOXOHAPHIA, B3aUMOJICHCTBHE C TEHOMOM sIIpa.

12. OCOOEHHOCTH CTPOEHUSI PACTHTENbHBIX KJIETOK. LleHTpanbHas posib KJIETOYHOM CTEHKH B
(GYHKIIMOHNPOBAHUM KJIETKU pacTeHui. [1nacTuapl, Bakyonu, eHTpaabHas BaKyolb. DK30LUTO3.

13.  XpomocomHast Teopus HacieaCTBeHHOCTH. OCHOBHBIE ITOJIOKEHUS, KPATKHHA
UCTOPUUYECKHI 0030p, COBPEMEHHOE COCTOSIHUE.

14.  KnerouHsle KyJabTypbl )KUBOTHBIX. OCHOBHbIE IPUHLUIIBI TIOY4YEHUS KYJIbTYP,
0COOEHHOCTH CTPOCHMS U TIOBEACHNUS KIETOK B KYJIbType. Vcronb30BaHNE KIETOYHBIX

KYJIbTYp B KJIETOUHOM MHKEHEPUN KUBOTHBIX.



15. [TpoctpancTBenHas opranm3anus cuare3a PHK u Genka B kiietke. MexaHu3mbl

nepenoca PHK u3 sapa B nurommasmy. SnepHas o6onouka. Monenu mop. Pubocomst.
DHAOIIA3MATUYECKUA PETUKYITYM.

16. Xpomocoma. Xapakrepuctuka xpomocoMuoi JIHK u 6enkoB. OCHOBHBIE YPOBHHU
ynakoBku JIHIT B xpomocome. quddepennmanbras okpacka xpomocoM. LleHTpomepa, Teraomepa,
SIIPBILLIKOBBIM OPTaHU3aTOP.

17.  Kuerounsle KylIbTyphl pacTeHuil. OCHOBHbBIC TPUHIIUIIBI TOTYYEHUS KYIBTYP,
0COOCHHOCTH CTPOCHUS U TIOBEJICHUS KJIETOK B KyJIbType. Vcrob30BaHne KIETOYHBIX

KYJIbTYp B KJIETOUHOM MHXKEHEPUU PACTEHUH.

18. I'ameTorenes (oBorenes u cnepmaroreHes). OCOOCHHOCTH CTPOCHUS TIOJIOBBIX KJIETOK.
19.  [lonstue o xapuorune. Yucmno, pazmep, Mopdosorus XxpoMocoM. OCHOBHbIE MOJIOKEHHUS
9BOJIFOLIMY KapHOTUIIA Y )KUBOTHBIX M pacTeHUN. XpOMOCOMHBIE IepecTporku. [lommmronaus.
20.  MexaHuU3MBbl MEMOPAHHOTO TPAHCIIOPTA MOJIEKYJT B KJIETKE.

21. MoOuITBEHOCTh TCHOMA M TeHeTHYeCKast pekoMOuHarus. O0mas u caiT-

cnenuduaeckas peKOMOMHAITHS.

22.  HurepdaszHoe sapo. MonekyisipHas XapaKTepUCTHKA, CTPYKTYpHasi OpraHu3ars,
¢bynkunonuposanue (Tpanckpunuus, perukanus JIHK). IlpoctpancTeennas
opraHu3zanus UHTep(hazHoro sapa.

23. Opranbl 1 KJIETKH UMMYHHOH cucTeMbl. IMMYyHHBIN OTBET KJIETOK.
Kiierounsle B3auMOAECCTBUS IIPH UMMYHHOM OTBETE. MeXaHU3Mbl €CTECTBEHHOIO
uMMyHuUTeTa. HatypaiibHble Kuiiepsl.

24. MoOWIbHBIE TEHETHUECKUE FTIEMEHTHI.

25.  Knerounsle MeMOpanbl. CTpoeHHE U PYHKIMOHAIbHAS AUBEPTEHIIMS B Pa3HbIX
KJICTOYHBIX OpraHoujiax. Posb KJIeTOUHbIX MEMOpPaH B KOMIIAPTMEHTAIN3AMHU KIETOK
U peryJsius MeTaboInYeCKUX MPOLIECCOB.

26.  3nokauyecTBeHHas TpaHchopMmarys kieTok. OHKOTeHbI, TPOTOOHKOTEHBI.
XPOMOCOMHBIE NEPECTPOIKU B TpaHC(HOPMUPOBAHHBIX KIIETKAX.

27.  CrtpoeHHE NOJUTEHHBIX XPOMOCOM, HX HCIIOJIb30BaHUE KaK MOJIEIN
uHTepdazHbpIx XpoMocoM. [TocTpoeHre MUTOIOTHYECKUX U TE€HETUYECKUX KapT.

28.  OOure mpUHIUITBI OpraHU3aAIMU IIUTOCKENETa B KIIeTKe. POk iuToCKeneTa

B IPOCTPAHCTBEHHON OpPraHU3alMM KJIETOK U UX (PYHKIIMOHUPOBAHHH.

29.  HuromuddepeHunpoBka Kak oTpaskeHre udpepeHnnaibHOi akTHBHOCTH T€HOB.
[TonsiTue o cTBONIOBBIX KiIeTKaX. CHHTE3 criennPpuIecKux 0eKOB — (DyHKIIMOHAIEHOE
MposiBIeHUE HUTOIU(DEPEHITUPOBKH.

30.  XpomMocoMHBIIf MEXaHU3M onpeaeaeHus noja. [1oJoBbIe XpOMOCOMBI.



