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1. HEJIb 1 3ATAYHU OCBOEHUA JUCHUTIJIMHBI

Lens aucHMIIMHBI: TO3HAKOMUTH CTYAEHTOB C CTPOEHMS KJIETOK M BHYTPHUKJIETOYHBIX
CTPYKTYP M MOJIEKYJIIPHOM OpraHU3allMM >KU3HU HAa COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH JJIs
dbopMupoBaHUs 001IEOMOIOIMYECKOT0 MBILIUIEHUS U HAYYHOI'O MUPOBO33PEHUS.

3amaun:

1. Pacmmputs npeacTaBieHre O MOJIEKYIISIPHON U KJIIETOYHOM OpraHu3aluy KU3HH.

2. CchopmMupoBaTh MOHATHE OOIIUX OMOIIOTUIECKUX 3aKOHOMEPHOCTEH.

3. ®opMHUpOBaTh €CTECTBEHHOHAYYHOE MUPOBO33PEHHUE U 001EONOIOrHUECKOE MBIIIICHHUE.

2. MECTO JUCIUILIVNHBI B CTPYKTYPE OBPA3OBATEJBHOM IIPOT'PAMMBI

JucuuruinHa «LluTtonorus ¢ OCHOBaMHM MOJIEKYJIIPHOH OHOJIOTHM» SIBJISETCS YacTbhiO
yu4eOHOro IUIaHa MAarucTpartypbl M0 HampaBieHuto noarotoBku 44.04.01 Ilegarornyeckoe
oOpa3oBanue, npoduib (mporpamma Maructpatypsl) «OO0mas Ouojgorus U XuMus». JucuunianHa
b1.B.01./1B.02.02 «lluTonoruss ¢ OoCHOBaMH MOJIEKYJISIpHOM Oumosorum» BkitoueHa B biok b.1
«Iucuurmimeel (MOAYNN)», 4acTh, (opMHpyeMash y4yaCTHHKaMU OOpa30BaTENbHBIX OTHOLICHWMH,
b1.B.01./1B.02 [Iucuumiunsl (Moaynu) mo BeiOopy 2 (IB.2). duciuiuimHa ycTaHOBJIEHA BY30M.
Peanmuzyercs B HTICIIM (¢) PITIIIY Ha xadenpe ecTecTBEHHBIX HayK U (PU3HMKO-
MaTeMaTHYeCKOTro 00pa3oBaHMUs.

[IporpamMma JUCHUMIUIMHBI OXBaThIBae€T OOCYXICHHME aKTyaJbHble OOIIEOMOIOTHYECKUX
BOIIPOCOB COBPEMEHHOCTH, HEOOXOAMMBIX Il (POPMHUPOBAHUS HAYYHOTO U OOIIEOHOIOTHIECKOTO
MHUPOBO33PEHUS COBPEMEHHOT0 yuuTess Ononoruu xumuu. ucuumimza «Lluronorus ¢ ocHoBaMu
MOJICKYJISIPHOW OHOJIOTHMY Oa3upyeTcsi Ha 3HAHMAX, MOJYYCHHBIX TNPH W3YYEHUH IUCUIUTUIAH
Monyinei (ypoBeHb OakanaBpuata): «Lluromoruss m rucronorus», «MonekynsapHas OUOIOTHS,
«['eneTtnka u »BoIOIHS», « ENMHAs KapTHHA KUBOH MPHPOJIBDY U

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI

JlucuuninuHa HanpaBieHa Ha GOPMUPOBAHNE U PA3BUTHE CIEIYIOIINX KOMIIETEHIUN!

Kareropus Kon u HanmeHOBaHMe Kon 1 HauMeHOBaHME HHIUKATOPA JOCTUKEHHS KOMIICTEHIINU
(rpymma) KOMIIETEHIIUH
KOMIIETEHIUI

Hayunsie OIIK-8. Cnocoben HOIIK 8.1. JleMoHCTpHpYeT 3HAHHE 0COOCHHOCTEH MeIarornieckoit

OCHOBBI MIPOEKTUPOBATH JIeTeNIbHOCTH; TPEOOBAaHUH K CyObeKTaM Iearorndeckon

MeIarorMYecKoi | Mmearoruyeckyro JeTeNIbHOCTH; Pe3yJIbTaToOB HayqHBIX UCCIIEI0BaHUH B cdepe

JIeSITEIIEHOCTH JIeSITEIFHOCTD Ha OCHOBE | MEarornyeckoi AesTeIbHOCTH
CHeLMaNbHbBIX HAYUHBIX HOIIK 8.2. Mcnonb3yeT COBpEMEHHBIE CIENUANbHbIE HAyYHbIE
3HAHWH U Pe3yIbTaTOB 3HaHMA ¥ PE3YJIbTATHl HCCIICOBAHUH 1151 BEIOOpa METO/IOB B
MCCIEI0BaHNH TIeIarOTHYEeCcKOM IesTeIbHOCTH

HOIIK 8.3. Bnaneer meronamu, popMaMu 1 cpesiCTBaMU
TIeIarOrMYEeCcKOi IeATeIbHOCTH; OCYILIECTBIISICT NX BBIOOP B
3aBUCHMOCTH OT KOHTEKCTa MPO(ECCHOHANBHON JIESITEIEHOCTH C
YYETOM PEe3yJIbTaTOB HAYYHBIX HCCIIEAOBAHUM

Ob6paszosarensH | I1K-3 Crocoben UIIK 3.1. 3raeT: obuue MOHATHS, TCOPHUH, TIPABIIIA, 3aKOHEL,

BIi TIPOIIECC IO | OPHECHTUPOBATHCS B 3aKOHOMEPHOCTH TPEAMETHBIX 001acTeil OMONIOTHS, XUMHSL, YKOJIOTH;

OuoJsoruy u BOTIpOCax OMOJIOTHH, 3aKOHOMEPHOCTH Pa3BUTHS OPTaHHYECKOTO MHPA;

XUMHUH 9KOJIOTHH U XUMHH Ha OCHOBHBIE MPUHITUIIBI TEXHOJIOTHUECKUX MPOIECCOB XUMUUYECKUX
COBPEMEHHOM YPOBHE MIPOU3BOJICTB U CIIOCOOCH MCIIOIb30BaTh [TOJyYCHHBIC 3HAHUS B
Pa3BUTHS HAYYHBIX PO eCCUOHATIBHO SSITETBHOCTU
HaIpaBJICHUH B TaHHBIX HNIIK 3.2. YMmeeT: 00BACHATh XHMHUYCCKHE OCHOBBI OHOJOTHYECKUX
obnactax MPOIIECCOB U (PU3UOJOTHUYCCKIE MEXAHU3MbI PA0OTHI PA3THUHBIX

CHUCTEM U OpraHoB paCTeHHﬁ, KHUBOTHBIX U YCJIIOBCKaA,
OPUCHTHUPOBATLCA B BOIIPOCAX OHOXMMHUYECKOTO CANHCTBA
OpPraHn4eCKOro Mupa.




HUIIK 3.3. Bnageer: KJIaCCUYECKUMH U COBPEMEHHBIMH METO/IaMHU U
METOJIMYSCKUMH MTPHEMaMy OPTaHU3AIUH U TPOBEICHHS
1a00paTOPHBIX, SKCIIEPUMEHTATBHBIX 1 TTOJIEBBIX HCCIICIOBAHMI B
MIPEIMETHBIX 00JIACTSIX OMOJIOTHH, XUMHH, YKOJIOTHH.

B pe3ynbraTe 0OCBOCHUS TUCIUILTMHBI O0YYaIONIUIACS JOKEH:

3HaTh:

— COBpPEMEHHBIE MPOOJIEMBI ITUTOJIOTUHN, MOJICKYJIIPHON OMOJIOTHH U T€HETHUKH;

— COBpPEMEHHBIE KOHIEMIIUU IBOITIOIIMOHHOTO YUCHUS;

— COBpPEMCHHBIC JOCTIDKCHHSI B OOJACTH MOJICKYJISIpPHOW OWOJIOTHH, TE€HETHYECKON
MH)XEHEPUU U OMOTEXHOJIOTUH.

Ymers:

— OOBSCHHUTH CYITHOCTh COBPEMEHHBIX HAYYHBIX MTPo0JIeM 0011el OMoJIoTHH;

— TMPHUMEHATH TOJIyYCHHBIE TEOPETHYECKHE U TMPAKTHYECKHE 3HAaHUS B Yy4eOHOU U
npoQeCcCUOHATBHON IeATEITLHOCTH,

— peann30BbIBaTh 00pa3oBaTeNbHBIE MPOTPaMMBI MO y4eOHOMY mpeamMeTy «buomorus» c
UCIIOJIb30BaHUEM 3HAHUH 110 OMOJIOrMM HAa COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH.

Baanern:

— COBPEMEHHBIM MOHATHIHO-KaTEropUaibHbBIM alnapaToM o01ueil Onoaoruu;

— TEOPETUYECKUMHU 3HAHHWSIMH, TO3BOJSIOMMAMHU (OPMHPOBATH y YYAIIMXCS HAYYIHOE
MOHMMAaHUE €IMHCTBA CTPYKTYPHOH U (DYHKIIMOHAIBHON OpraHu3aluy KU3HU;

— BJAJeTh NMPUEMaMU HCIOJIb30BAHUS 3HAHWUH O COBPEMEHHBIX JTOCTH)KCHHUSX B OOJIACTH
o0meii Ouonoruu B Kypcee o01eit Ononoruu 061eo6pazoBaTeIbHOM IKOJIBI,

— HaBBIKAMH HUCCIIC0BATEIILCKOM eI TEIbHOCTH.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

4.1. O0beM TMCHUIIMHBI U BHAbl KOHTAKTHOH U CAMOCTOSITEJIbHON PadoThI
OO01mmas TpyI0eMKOCTh JUCIHUILTUHBI COCTaBIsAET 6 3a4. en. (216 yacoB), UX pacmpeeneHue
1o BUJaM paboT mpecraBiieHo B Tadymie No 1.
Ta6muma Ne 1

PacnpenesieHue TPyA0eMKOCTH JUCHUILIMHBI 10 BUAaM padoT

dopma o0yueHHs
Bunx paGoTter Ounas
3, 4 cemecTphl
OO01masi TPY10eMKOCTh JHCHMILJIMHBI 110 YYeOHOMY IIaHY 216
KonTakTHas pabdora, B TOM yuce: 48
Jlekuun 20
JlaGopaTopHbie pabOTHI 28
CamocrosiTes1bHas padoTa, B TOM YHUCIIE: 141
M3y4eHne TeopeTUIECKOro Kypea 60
CaMOomoAroToBKa K TEKYIEeMY KOHTPOJIIO 3HAHUHT 81
IoaroroBKa K 3K3aMeHy, c1a4a IK3aMeHa 27
4.2. YueOHO-TeMaTH4YeCKHii MJIaH
HaumenoBanue paznenos u em | Beero, KonrakrtHas pabota Camocr. dopmbl
TUCITATUTIHBI (MOITYJIIS ) yacoB | Jleknum | Ilpaxr. JIab. pabota TEKYILEero
3aHATHA | pabOTHI KOHTPOIIA
YCIICBACMOCTH
3 cemecmp
Tema 1. OOmMe TPUHIIMAIIHI 3 2 - - 1
OopraHu3anuu KJIICTOYHBIX
CTPYKTYp




Tema 2. CrpykTypHas H 5 - 4 1

(yHKIIMOHAJIbHAS B3aMMOCBS3b

OpPTaHOUJIOB KJICTKH.

Tema 3. BoO3HHKHOBEHHE 3 - 2 1

KIIETKH B TPOIIECCE IBOFOIHH.

Tema 4. OHTOTEHE3 KIIETOK. 3 2 - 1 1. ITpoBepka

KOHCIIEKTA.

2. CobecenoBanne
M0 MaTeprazam
cTarei.

Tema 5. IlaTonorus KIETOK. 3 - 2 1 1. YyacTue B
paboTe KpyTiioro
cToja
«Ilaronornueckue
M3MEHEHUS
KIIETOK).

Tema 6. CTpykTypa TEHOMOB 5 - 4 1

BHUPYCOB, TMpPO- W DYKapHOT.

HesinepHbie reHOMBI

Tema 7. CoBpeMeHHBIE 3 2 - 1 1. ITpoBepka

po0JIEeMbI KaHIIEPOTCHE3a. KOHCITEKTA.

2. YyacTue B
rpyIIOBOM
JIUCKYCCUU TIO
MaTepuazam
CTaThH.

Tema 8. MeXKIETOTHBIN 3 2 - 1

YPOBEHb PETYIISIINU.

Tema 9. MonexymsipHbie 3 - 2 1 1. ITpoBepka

OCHOBHI CTapEHUSI. KOHCTIEKTA.

2. Yuactue B
IpPyIIIOBOU
JIUCKYCCUU TIO
MaTepuazam
CTaThH.

[MoaroToBka Kk 3aueTry, caava 5 - - 5 1. OtBeT Ha

3aueTa 3auere.

HToro (3 cemectp) 36 8 14 14

4 cemecmp

Tema 10. MonexynspHbie 18 2 - 16 1. OtBer Ha

OCHOBHI (DYHKITMOHUPOBAHUS KOHTPOJIbHBIC

TEHOB. BOTIPOCHI.

2. Yuactue B
IPyIIIOBOU
JIUCKYCCHUU.

Tema 11. MonexkynspHbIe 20 - 4 16 1. Yyactue B

OCHOBBI U IPAaKTHYIECKOE paboTte Kpyrioro

MPUMEHEHUE METOJIOB CTOJIa HA TEMY

T€HETUYECKON MHKEHEPHUHU. «ITonyyenue
TPaHCTECHHBIX
OpTraHM3MOB: 3a U
MIPOTHUBY.

Tema 12. OcHOBBI 20 - 4 16 1. ITpoBepka

OoronH(pOpMaTHKH. KOHCTIEKTA.

2.
CoOecenoBanue
10 MaTepuagamM




CTaThH.
Tema 13. MonexynspHbIe 18 2 - 16 1. OtBer Ha
OCHOBHI UG (HEePEHIIUPOBKH U KOHTPOJIBHBIC
pa3BUTHSA BOTIPOCHI.
2. Yyactue B
IPyIIIOBOU
JIUCKYCCHU.
Tema 14. MexnynapogHas 18 2 2 16 1. Yuactue B
nmporpamma «l'eHOM derroBeKay. paboTte Kpyrioro
crona «I'eHoM
YeNoBeKa:
UCTOpUS U
MIEPCTIEKTHUBBIY.
Tema 15. MonekynspHsle 17 2 - 15
OCHOBBI CAMOPETYJISAIHUA Y
’KHBBIX OPTaHU3MOB.
Tema 16. MonexkynspHbIC 18 2 2 16 1. YuacTue B
OCHOBBI ITPOUCXOXKICHUS IpYIIOBOH
ku3Hu. [IpenOuonorndeckuit JTIUCKYCCHUU.
JTa. 2. KonTponbHas
paboTa 1o
MIPOCMOTPEHHOMY
UMy H
MaTepuanam
CTaThH.
Tema 17. MonekynspHbie 20 2 2 16 1. Yuactue B
OCHOBBI 3BOJTIOIIHN. paboTte Kpyrioro
cToja
«CoBpemMeHHbIE
POOIEMBI
3BOJIFOLIUOHHOMN
TEOPUUY.
IMoaroroBka K 3K3aMeHy, 27 - - 27 1. OtBeT Ha
c/avya JK3aMeHa 9K3aMEHE.
Hroro (4 cemecTp) 180 12 14 154
Bcero mo gucuunimHe 216 20 28 168
JlabopaTropHble 3aHATHS
Ne HaumenoBaHue 1a00paTopHBIX pa0boOT Kon-Bo
pasaciia ayn.
JacoB
1 Tema 1. CtpykTypHas 1 QyHKIMOHAIBbHAS B3aMOCBSI3b OPTaHOHMJIOB KIICTKH. 4
1 Tema 2. BOZHUKHOBEHHE KJICTKH B TIPOIECCE IBOIIOIUU. 2
1 Tema 3. IlaTonorus KIETOK. 2
2 Tema 4. CTpyKTypa T€HOMOB BUPYCOB, IIPO- U 3yKapuoT. HesnepHple reHOMBI 4
2 Tema 5. MonekynspHble OCHOBBI CTapEHUSI. 2
2 Tema 6. MonekynapHble OCHOBBI M TPAKTHYECKOE TPUMEHEHHE METOJIOB 4
Te€HETUYECKON MHIKEHEPUH.
2 Tema 7. OcHOBBI OMONH(DOPMATHKH. 4
2 Tema 8. Mexmyrapoanaas nporpamma «I'eHOM JeoBeKay. 2
2 Tema 9. MonexkynsapHble OCHOBBI MPOMCXOXKICHUS XKU3HU. [Ipenononoruueckuit 2
JTar.
2 Tema 10. MonexkynsipHbIe OCHOBBI YBOJIFOITHH. 2

4.3. ConepxaHue IMCUMILIUHBI

Jlekuus 1. OHTOreHe3 KJIeTOK. (2 yaca)




OHTOTEeHE3 OCHOBHBIX KIETOYHBIX CTPYKTyp. IlyTm pa3paboTkm mpoOieMbl OHTOTEHe3a
kaetku (b. I1. Tokun, A. H. Ctyaurckuit). O6pazoBaHue sapa, spbIliKa, KapuosieMmbl. OHTOreHe3
MEMOpaHHBIX W HEMEMOpaHHBIX CTPYKTyp KieTku. Juddepenumanms kiaeroxk. Pomp sapa u
UToIIa3Mel B tuddepenimannu kietok. Teopun auddepenunanun. HepHble 1 rymMopanbHble U
¢dakropsl nuddepenupoBku. OnmyxosneBas TpaHchopmarus.

JlabopaTopHoe 3ansTue 1. [TaTonorust kieTku. (2 yaca)

Bnusnue noBpexnarommx QaktopoB Ha kieTky. Crneuuduueckue u Hecmeuuduueckue
PCaKu KICTKHW Ha IMOBPECKIACHUC. HpI/ILII/IHI)I U MCXaHU3M, nemamnﬁ B OCHOBC IIPEBpAILlICHUC
HOpPMAJIbHON KJIETKU B 3JI0KAYE€CTBEHHYIO (OHKOTeHe3). L{uTomornyeckue KpUTepuu CMEPTH KIETOK.
Tunel snepHO nereHepannu (KapuOPEKCUC, KapPHOMHUKHO3, KapHOJIU3HC, BaKyOJIM3UPOBAHHAS
sanepHas naereHepanusi). EcrecTBeHHas (amomnTo3) W HAaCWIBCTBEHHAs (HEKPO3) CMEpPTh KIIETOK.
Myrtanuu 1 anonTo3. AonTo3 B UHQUIIMPOBAHHBIX KIIETKAX.

Jlexnus 2. CoBpeMeHHbIEe MP00JIeMbl KaHLIeporeHe3a. (2 yaca)

Pak — reneruueckas Oomne3Hb. I[IpOTOOHKOTE€HBI, OHKOT€HBI, AHTHUOHKOTEHBI (TEHBI
CyNpeccopbl OHKOT€HOB). MeXaHu3M NpeBpalleHUs MPOTOOHKOI'€HOB B OHKOreHbl. MexaHu3M
aKTUBAllMM OHKOTE€HOB. BelIkM OHKOr€HOB M T'€HOB CYNPECCOpPOB M MX 3HaueHue. BzaumopeictBue
OHKOTEHOB IPHU pa3BUTUU omyxojeil. Hapyienue perynsuuu KJI€TOYHOTO LUKJIA Y OIyXOJEBBIX
KJIETOK. TenoMepsl U TeoMepasa U KaHLEPOTr€HE3.

Posnp HaciiencTBEHHOCTH, BUPYCHBIM M 3KOJIOTUYECKUI KOMIIOHEHTHI B Pa3BUTUU OMyXOJEH
4eJI0BEKa.

Teopuu paka (kaHIlepOoTeHHas TeHeTHUECKast BUpycHas, JIbBa 3uib0epa. [Ipeacrasnenue oo
oOpatHoil TpaHckpunuuu. [IpencraBieHne o peTpoBUpYycax U MPOBUPYCAX, HUX CTPOCHUHU.
YcerpolicTBo reHoMa peTpoBUpYCoB (str3, str 5, gag, env, US, U3, pol, onc, PB, LTR). Ilocnencteus
KOJMPOBaHUSI TUPO3MHOBOM MPOTEMHKUHA3bl BUPYCHBIM OHKOT€HOM (oncv).  YclioBus
npespauieHust oncc B oncv. llpencraBnenne o aHTHOHKOTeHax (Te€Hax-Cylmpeccopax) OIyXOJjei.
['eHbl GakTOpOB poCTa, perenTopoB (PakTOPOB pocTa, Kak OHKOTeHbI. [IpencTaBienue o Oenkax —
UUKJIMHAX U [UKJIWH-3aBUCUMBIX MTPOTEMHKHHA3aX. 3HaueHue npoiecca ckanupoBanus [JHK nepen
peIUIMKaluen.

Tpanchopmanusa kieTok B Ipolecce omyxojeoOpa3oBaHus. [IpuyvHBI BO3HUKHOBEHUS
omyxoJyied. Ponb HacieICTBEHHOCTH, BUPYCHOM M OJKOJOTMYECKOW KOMIIOHEHTHI B DPAa3BUTHH
onyxonen yenoBeka. [Iporoonkorensl. OHKOreHbl. MexaHu3ma npeBpalieHrs MPOTOOHKOIE€HOB B
OHKOT€Hbl. AHTHOHKOI€HBI, WIM TI€HBI-CYIIPECCOPBl OIlyXoJied. ['eHeTHueckuid KOHTPOJIb
MeTacTa3upoBaHus. MHOTOCTYIIEHYATOCTh (POPMHUPOBAHUS OITyXOJIH (OIyXO0JIEBasi TPOTPECCHS).

Jlekuus 3. I'ennas peryasuus 1u¢gdepeHINPOBKH TKaHel U OPraHos. (2 yaca)

Monexkymsipasle  ocHOBBI auddepeHuupoBkd. DOpMHpPOBaHUE TKAaHEH M OpPraHoB B
OHTOr€He3e B pe3yibTare KierouyHod auddepeHunpoBku. ['eHHass peryasnus IpOoLEcCcoB
Qg depeHIMpoBKH. MoeKyIsipHble MEXaHU3MbI PETYIISIIIUN T€HOB. Y IOPSAI0YSHHOE BKIIOUEHHE U
BBIKJIIOUEHHE TeHOB — U depeHanbHas dKcnpeccus reHoB. KackaiHblii MEXaHU3M pPEryisiiuu
TeHHOM akTUBHOCTH Tipu auddepenuuponke. [1oMYMHEHHOCTh OT/AEIBHBIX T€HOB MHOXECTBEHHBIM
PETYJIATOPHBIM MEXaHHU3MaM. ['€Hbl — PEeryssaTOphl Y BBICIIMX OPraHU3MOB. ['OMEO3HCHBIE T€HBI U
UX POJIb B AeTepMUHAIMU AU HepeHIPOBKH.

benok — GenkoBbIe B3aMMOACHCTBHSI B PETYJISIMH TPAHCKPUIIIMU. B3anMoneicTBIE KIETOK
pu ¢ hepeHITupPOBKE.

Peanuzanusi BHYTPUKIIETOYHBIX IMPOrpaMM B Tpoleccax KICTOYHOH nu(depeHInpoBKY.
OHIOreHHbIE CHUTHAJIBI. POJIb BHEKJIETOYHBIX CHUTHanoB. CHUrHampHas pPETyJsLMs Pa3BUTHA
pacteHnii. GUTOrOPMOHBI — 3HJIOTEHHBIE CUTHAJIBI, UX POJb B MPOCTPAHCTBEHHOW KOOpJAUHALMH
pa3BUTUS pacTeHWi. buOCHHTE3 M MexXaHW3M JEHCTBUS TOPMOHOB, HMX B3aUMOJECHCTBUE B
OHTOTeHe3e. ['eoTponusmM, CBET — HK30I'€HHbIE CUTHAJIBI, UX 3HAUEHHUE BO BPEMEHHOW KOOpAMHALUN



pa3BuTHs. Poib TOpMOHOB B mporeccax KIETOYHOH AudQepeHIUpOBKH Y KUBOTHBIX. MeXaHU3M
JIEACTBUS TOPMOHOB.

3anporpaMMHpPOBaHHBIE MEPECTPOWKH TE€HETMYECKOrOo MaTepuaja B OHTOIEHE3e U UX
3HAYCHHUE.

JlaGopaTopHoe 3ansTHe 2. MoJs1eKy/IsipHbIe OCHOBBI CTapeHus. (2 yaca)

Opdexr Xeitpnmuka. Crpykrypa Tenomep. Temomepsl U  1pobiieMa  KOHLEBOM
Henoperuinkanuu. JlelictBue Tenomepasbl. TernomepHass Tteopust crapeHus. HeoOpatumbie
m3menHenus: JIHK, napymenuss B cunrese PHK u OenkoB, B oOpa3oBaHMM, TPaHCIOPTE H
WCIIOJb30BAHUU DSHEPIUM, IAJCHUE HHTCHCUBHOCTH CHHTE3a MEIUATOPOB U psila TIOPMOHOB.
IIpexpanieHue MuTO3a, BBIKIIOUEHUE JEHCTBUS TEIOMEPA3BL.

[Tporpammupyemast KjieTouHasi ru0esIb WK anonto3. MexaHusM amornros3a, ero 3HadeHue u
perynsuus. Ponpb 6enka rena pS3 B anonro3e. Poib anonTos3a B pa3BUTHH OpraHU3Ma U 3BOJIIOLUH.

JlabopaTopHble 3ausiTus 3-4. buorexnosorusi B Meaunune. (4 yaca)

buonoruueckass ponb aHTUOMOTMKOB Kak BTOPHUYHBIX MeTaboiuTOB. IIpomcxoxaeHue
AQHTHOMOTHKOB W DJBOJIONMS WX (yHKIWA. BO3MOXHOCTH CKpHHHMHTA HHU3KOMOJEKYJISPHBIX
OMOpErynsaTOpOB MHpH OTOOpE TO AHTUOMOTHYECKOW (YHKIHH (MMMYHOJEIPECCAHTOB,
MHTUOUTOPOB (DEPMEHTOB JKMBOTHOTO MPOUCXOXKACHUS | 1p.). [lyTh co3maHus BBICOKOAKTHBHBIX
IPOAYLIEHTOB AaHTHOMOTUKOB. MeXaHU3Mbl 3alIUTBl OT COOCTBEHHBIX AaHTHOMOTHUKOB Yy HX
"cynepnpoayneHToB"

[TnecHeBbie rpUOBI - MPOAYLEHTH aHTHOMOTUKOB. OCOOCHHOCTH CTPOCHMS KIETKU M IHKJIA
pa3BUTHA TIpH (hepMEHTAMHA. AKTHHOMHIICTHI - TPOIYIEHTH aHTUOMOTHKOB. CTpOCHHE KIICTKH.
AnTHOMOTHKH, oOpa3yemble aKkTHHOMHLETaMU. bakrtepun (9yOakTepuu) - HPOAYLEHTHI
aHTUOMOTHKOB. CTpOCHHE KIETKH. AHTHOMOTHKH, 0OOpa3yeMble OaKTepUsIMHU.

[TonycuHTteTnueckue AaHTUOMOTUKHM. bBHOCHMHTE3 W OprcMHTE3 B CO3JaHMM HOBBIX
AHTHOMOTHKOB. TEXHOIOTHH CKPHHUHTA BTOPUYHBIX MUKPOOHBIX META0OJIUTOB.

OpranuzalioOHHBIE MEPOIPUATHS KaK IWyTh OTrPAaHUYCHHUS PACHPOCTPAHEHHUS T'EHOB
AHTHOMOTHKOPE3UCTEHTHOCTH. [IpOTHBOOYyX0JIeBbIC aHTHOMOTHKH.

HemomudunmpoBanHple ¥ MYyTaHTHBIE KICTKH W CHHTE3UPYEMbIe HUMH COCIMHCHUS.
[IpousBoacTBo anTHOMOTHKOB. MMMyHOOMOTexHONOoTHsA. [Ipom3BoacTtBo BakiuH. [Ipou3BoacTBO
MOHOKJIOHAJILHBIX AHTHUTE] C HCIOJIb30BAHUEM COMATHYECKMX THOPHIOB >KUBOTHBIX KIIETOK.
MexaHu3Mbl MUMMYHHOTO OTBETa Ha KOHKPETHBIH aHTHTeH. MOHOKJIOHAJIbHBIC aHTHTENa Kak
cneuupuyeckue COpOCHThl NPU BBLACICHUM U OYHUCTKE OHOTEXHOJOTHYECKUX MPOJYKTOB.
MOHOKIIOHATIbHBIE aHTHTENAa B Tepanuu U npoduiaakTuke. [lepcreKTHBBI BBHICOKOCTICITU(BHUIHBIX
BaKIIMH, MMMYHOTOKCHHOB. BKIIIOUeHHE MOHOKJIOHAJIBHBIX AaHTUTEI B OO0OJOYKY IHUIOCOM U
MOBBIICHUE HAIMPABIECHHOCTH TpaHcHopTa JekapctB. CTBoioBble KIETKH. JloCTHKEHHE
ouorexHonorun B OoprOe c pakoM. ['mOpunmombl. banku rubpumom. Teopernyeckue OCHOBBI
Kproouosioruu. KpnocoxpaneHue u €ro BO3MOKHOCTH.

Jlekuusa 4. MouekyjasipHble OCHOBbI M NpPaKTHYeCKOe NpPHUMEHEHHEe MeTOo10B
reHeTH4YeCcKO MH:KeHepHuu. (2 yaca)

OcHOBHbBIE IOHATHS TEHHOW MHXEHEpUU: KIIOHUPOBaHUe, TpaHcPopmalus, BeKTop. OCHOBBI
TEeHETUYECKOM  MHXKEHEpHUU:  PECTPUKIMOHHBIA  aHaluM3, KJIOHUPOBaHWE, TUOpHUIM3ALNA,
onpeneneHue Hykineotuaueix nocnenoBareiabHoctet [JJHK u PHK. OcHoBHBIE CBOICTBa BEKTOPOB,
HCITOJIb3YEMBIX B TEHHOM MH)KeHepuu. MeToauka noiydenus pekomounaanTHeix JTHK.

OmnpeneneHue MOCIENOBATENbHOCTH HYyKiIeoTuAoB. [lonmuMepasHas LenHas peaxkuusl.
Ob6nactu npumeneHus. Ilogxoapl K KapTHPOBAaHUIO TEHOMOB BBICHIMX HyKapuoT. CoznaHue
kinonorek k/IHK. Metoasl ckpunmara kimonotek kJIHK: rubGpuamsanus HYKIEHHOBBIX KHCIIOT,
MMMYHOJIOTHYECKasl AETEeKIHs CHeU(PUUYECKHX aHTUTCHOB, TOMOJIOTHYHAs PEeKOMOUHAIMS, 0TOOp
10 MPOIYLIUPOBAHHIO OMOJIOTMYECKN aKTUBHBIX MOJIEKYII.



Xumuyeckuit cuHTe3 reHoB. Co3aHHME HMCKYCCTBEHHBIX IE€HETHMYECKHUX IpOrpaMM M HX
IIPAKTHYECKOE IIPUMEHEHHE.

[Momumopdusm anmuabl pectpukunoHHbix pparmentoB (RFLP), JIHK-mapkupyromime caiTsi
(STS). PasznuuHble HYKJICOTHIHBIE TOBTOPbl M HX HCHOJB30BAHHME JUISI KAapTUPOBAHUS.
MuxkpocarennutHble  Mapkepbl.  ['eHomHas  gaxktwiockonus.  OmpejaeneHue  MOJHOMN
[IOCJIEIOBATEIbHOCTH HYKJIEOTUAOB OPraHu3MOB. MHUKpPOCATEIUIUTBI, MX HCIOJb30BAHUE UL
IIOCTPOEHUSI  BBICOKOHACBIIIEHHBbIX  reHernueckux  kapt. JHK-puurepnputunr. banku
HYKJICOTHIHBIX IIOCIIe0OBaTeNbHOCTEH. MexayHnapoanas nporpamMma «l'eHom — desloBekay».
I'enetnueckoe kapTupoBaHue. ['€HOMHas JAKTUIOCKONMSA. |'€HETHYECKH JEeTepMUHHPYEMBIE
Ooe3HMU.

JlaGopaTopHblie 3ansiTHA 5-6. OcHOBBI OMOUH(poOpMaTHKH. (4 Yaca)

CpaBHeHuE TMOCIEOBATEIBLHOCTEN HYKJIEOTHIOB, CpaBHEHHE IIOCJIEI0BaTEIbHOCTEH
AMHHOKHUCIIOTHBIX OCTaTKOB. ['omonorus. Unentudukanus GyHKIMOHATIBHBIX 00JIacTel reHoMa Ha
OCHOBE HYKJIEOTH/IHOTO COCTaBa.

KnonupoBanue HOBbIX TeHOB. OTKpbITBIE pamMKu  cuuThiBaHus. Ilepexony k
MOCJIEI0BATEIbHOCTH AMUHOKHUCIIOTHBIX OCTAaTKOB. AHaIM3 HK30H - HMHTPOHHOH CTPYKTYpBHI.
Onpenenenne XpoMOCOMHOM sokanu3auuu. Ilowck perynaropHbeix snemeHToB. [lpenckazanue
(GyHKIMH KIOHHPOBAHHOTO T€HA 10 IEPBUYHOM CTPYKTYPE.

ITo3unmoHHoOE KIOHUpOBaHKE. I'eH-KaH uAaT. AHaJIN3 cLeIIeHus. [ eHeTuueckue MapKepsl.
[Ipsimast v HenpsiMasi TeHHas AMArHOCTHKA.

I'eHHas MH)KEHEpUsI BBICIIMX dyKapuoT. MoenbHble opraHnu3Mbl. 'eHHas Tepanus: 3a1auy,
IIOJXO/1bl, BEKTOPHbIE cHCTeMbl. JlONOIHUTENbHAS U 3aMeCTUTENbHAs TeHHas Tepanus. OLeHka U
BO3MOYKHOE YMEHbIIIEHHE OMOJIOrMYECKOr0 PUCKA, CBSI3aHHOI'O C CO3AAHUEM M PACIPOCTPAHECHUEM
pexkomOunanTHo# JTHK.

JladoparopHoe 3ansitue 7. Hanoouorexnosioruu. (2 yaca)

buonnxenepus u ee mnepcrnekTuBbl. buonnpopmaTka, TeHOMUKA, MPOTEOMUKA, OHMocodT,
uvouxuHT  (Imaging).  Hanomenmuumna.  Hanodapmakomorus.  Hanorexnomormm — u
HAHOMAaTEPHAIIBL.

Jlekuus 5. CoppeMeHHbIe NPEICTABJICHUS] 0 CTPYKTYpe U (PYHKIIHOHMPOBAHUYU T€HOB.
(2 yaca)

Amnanu3 ToHkoi ctpykTypsl rena (C. bensep, 1955 r.) u co3panue KOHIENIMU [IUCTPOHA KaK
enuHuNbl  QyHKuuu. COBpEeMEHHBbIE MPEIACTABICHUS O CIOKHOW CTPYKType LUCTPOHA.
KonmneapHocTh reHa u ero 6ekoBoro mpoaykra. Hanuume B reHe OTAETbHBIX IPYIIIT HYKJICOTHIOB,
BRITIONIHSTIFONUX ~ crienuduieckue ¢yHkuun (Mecto mnpukperienus JIHK-3aBucumoii PHK-
HOJIMMEpPasbl - IPOMOTOP, MECTO MPHUKPEIUICHUS OeIKa-penpeccopa - OnepaTop, UHUIMUPYIOLIETO U
TEPMUHAJIBHBIX KOJIOHOB, a TaKK€ 5K30HHBIX M HMHTPOHHBIX IIOCJIEJOBATEIIBHOCTEH BHYTpPHU
IUCTPOHA) TMPH Iepeade HaciaeACTBeHHON MH(opManuu ¢ reHa Ha npusHak. ['enst JTHK-oBoii (y
npo- u ykapuot) u PHK-0Bo#i (y HEKOTOPBIX BUPYCOB) IPUPO/IBI.

3aKOHOMEPHOCTH  HACJEIOBAaHUS BHEAJCPHBIX TE€HOB. MarTpoKiIuHApHBIA 3¢ dekT
LIUTOIUIa3MAaTHYECKOr0 HacieqoBaHus. HacienoBaHue depe3 IIACTHAbl U MHUTOXOHJIPHH.
Oco0eHHOCTH OpraHu3aluy reHoMa MUTOXoHApHuH. ITna3smorensl. LuTomnasmatudeckas MysKckas
CTEpUIBHOCTh U MCIIONIBb30BaHME €€ B MpakTuke. HacnenoBanue uepes3 Mmia3MHUIbl U 3MHCOMBI.
[TonsTHe 0 nuazmMoHe. 'eHOTHI KaK LeJOCTHAs CHCTEMa.

Tpanckpunuusa. Tunmsr PHK u ux renermdeckas ponb. ['eHeTMdecKMid KOHTPOIb M
peryisius TeHHOW akTMBHOCTH. CHcTeMa omepoHa (peryisiTop - OonepaTrop - CTPYKTYPHBIM IeH),
obecnieunBaromiast nuddepenHnmanboe  GyHKIIMOHUpPOBaHWE TeHOB. OOpaTHas TPaHCKPHITIINS,
peseptaza. [ mbpuauzanus monekyin: JIHK-ru6puns, PHK-ru6pumb:.

Tpancimauus. ['eHeTHYECKUI KOA M €r0 CBOMCTBA: TPUILIETHOCTb, OJHOHAIPABICHHOCTb U
HENPEePbIBHOCTh  CUUTHIBAHMSI KOJA, H30BITOYHOCTh (BBIPOXKJIEHHOCTH), YHUBEPCAIbHOCTb.
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CtpykTypa TeHEeTHYecKoro Koja. Muumumanumsa w©  TepMuHanus  OEJIKOBOTO  CHUHTE3A.
OyHKIMOHAIbHBIE TPaHUIIBI FeHa. [I[peeMCTBEHHOCTh U IMAJEeKTUUECKOE EIMHCTBO KIIACCUUECKOU U
MOJIEKYJIIPHOW T€HETHKH.

JlabopaTopHoe 3aHsiTHe 7. 3HAYeHMe MHKPOOPIraHW3MOB B Pa3BUTHHM MOJIEKYJISIPHOM
reHeTHKH. (2 yaca)

I'enetnka mMukpoopranu3mMoB. OCOOEHHOCTH T'€HETUYECKOr0 aHajIu3a y MUKPOOPraHU3MOB.
VYBenuueHue paspelaroiiell  CoCOOHOCTH TIEeHETHYECKOro aHaju3a C  MCIOJb30BaHHEM
MUKPOOPTraHU3MOB B Ka4eCTBE M€HETHUECKUX 00bekToB. OOHapyKeHHE U aHAJIU3 OMOXUMHYECKUX
MyTalMii y MHUKPOOPraHW3MOB (METOJ OTIEYATKOB, CEJICKTHBHBIX Cpel, HAKOIJICHHE MYTallHid,
KJIOHUPOBaHWE M JIp.). 3HAYEHHE MHUKPOOPraHM3MOB B Pa3BUTUU MOJIEKYJISIPHON T€HETUKU.
['eneTnueckne pekoMOMHAIMKM y TMPOKApUOT, IEPEeHOC TEeHOB B IIpolecce TpaHchopMaluy,
TPaHCIYKIUU, KOHBIOTAIINH, CEKCAYKIIMH, a TAK)Ke C MOMOIIBIO TUIa3MuA U 31nucoM. OcoOeHHOCTH
reHomMa [MpOKapHOT, TE€HETHYeCKue KapThl OakTepuil, uX nocTpoeHue. Bo3moxHocTH
PEKOHCTPYKIIMM Te€HOMa OakTepuil B  pe3yilpTaTe TI'€HHO-UHXKEHEPHBIX  MaHUITYJISIIHM.
Hcnonb3oBanue Oakrepuil, OakTepruodaros, IIasMHUJ M SMMCOM B KaueCTBE BEKTOPOB B I'€HHOMU
MH)XCHEPUU U OMOTEXHOJOTHYECKUX MpoLeccax.

Jlekuust 6. OCHOBHbIE JOCTHKEHHUSI M NEPCHEKTHUBbI Pa3BUTHS CeJIEKIMU PACTEHUI,
’KMBOTHBIX H MUKPOOPIraHU3MOB. (2 yaca)

OcHOBHBIE HamNpaBlICHUS COBPEMEHHOW cenekuuu. lcmonb3oBaHWe METOIOB TEHHO-
WHXEHEPHOTO KOHCTPYUPOBAHUS [UJIi CO3JaHUSI HOBBIX TE€HOTUIIOB M Ha HX OCHOBE —
BBICOKOITPOYKTHUBHBIX IITAMMOB MUKPOOPTaHU3MOB U T'pUOOB ISl YIOBJIETBOPEHUS TOTpEeOHOCTEN
YeJIOBEKa B JICKAPCTBEHHBIX MpenapaTax, MHUIIEBbIX J00OaBKaX U KOpMaXx JUIsl )KUBOTHBIX.

YacTHas cenekuus pacTeHUM, )KUBOTHBIX, MUKPOOPTaHU3MOB. OCOOCHHOCTH pAaCTEHUN Kak
obwekra cenekuuu. Copra pacteHuit. OCOOEHHOCTH JKMBOTHBIX KaK 00BbeKTa cenekuuu. [lopoms
KUBOTHBIX. PojocioBHbIE KUBOTHBIX. KOMIIbIOTEpHBIE TEXHOJOTHU B COBPEMEHHOW CeNeKLIUU
KUBOTHBIX. (OCOOEGHHOCTH MHUKPOOPraHM3aMOB Kak o00bekTa cenekiuu. (OCHOBHBIE METOIBI
CEJIEKIIMM MUKPOOPIraHu3MoB. Vcrosib30BaHre MUKPOOPTraHU3MOB B OMOTEXHOJIOTHH.

JlabopaTopHble 3ansaTus 8-9. 'eHeTnka pa3purus. (4 yaca)

Bo3MoxxHOCTH yIpaBiieHUsT OHTOT€HE30M. 3HAUEHUE BUTAMUHOB, TOPMOHOB U JIPYTUX
OMOJIOrMYeCKU aKTUBHBIX COEIMHEHUI B OHTOreHe3€e. DKCIPECCUBHOCTh U NIEHETPAHTHOCTh T'€HOB.

OHrorenernueckass W3MEHUMBOCTb. CTaiuM W KPUTUYECKUE TMEPUOABI B PA3BUTHUHU.
CucTeMHbI KOHTPOJIb TeHETUYECKHUX MPOIIECCOB.

OnTOoreHeTHUeCKas ajanTalus, 3HAUYCHHWE TEHOTHNa B OOECHEYCHUH I[UIACTUYHOCTHU
opraHM3sMa Ha pa3HbIX cTagusx pasButud. [loBegeHue kak MexaHM3M ajanrtanuu. | eHeTHka
noBeieHus. CUrHanbHasi HACIEACTBEHHOCTh, €€ 3HA4YCHHE B Mpolecce OOyYeHHs W BOCIUTAHUS
YeloBeKa.

OCHOBHBIE TPHUHIMIB T'€HETUYECKOTO KOHTPOJISI MHAMBUIYAJTIBHOTO PAa3BUTHUSL YEJIOBEKA.
[TpuHIMIT YHUBEPCATHLHOCTH MEXAHHW3MOB I€HETHMYECKOTO KOHTPOJIS WHAMBUAYAIbHOTO Pa3BUTHUS
MHOTOKJIETOYHBIX OpPraHu3MoB. [IpUHIUIT 3KBUBAJIEHTHOCTH F€HOMOB BCEX COMATUYECKHX KJIETOK
opranu3ma. [IpuHIMIT BpEeMEHHON M MPOCTPAHCTBEHHOM ACMMMETPUYHOCTH KJIETOYHBIX JEICHUM.
[TpyHIMIT eAMHCTBA MPOLIECCOB AaKTHUBAMM M WHAKTUBALIMU OHKCIpeccud TeHoB. [IpuHimmn
KJIACTepU30BaHHOCTH TU((EPEHIIMPOBOYHBIX TEeHOB. [IpuHIMI SMOPHOHATBHONW WHAYKIIHH.
['eHeTnyecKkuil KOHTPOJb PaHHUX ATANOB Pa3BUTHUS IICHTPAIbHONW HEPBHON CHCTEMBI YeIIOBEKA.
HelitpanbHas nHAYKIUS.

I'eneTnyeckuii KOHTPOJIb MOJIOBOM AU GEPEHIUPOBKYU Yy YeloBeKa. | eHeTHYecKre acleKThI
cTapeHus yenoBeka. [IpogomKuTeIbHOCTh KU3HU YeioBeka. MHOpuauHT u ayrOpuausr. [Iporepum.
Teopuu crapenus yenoBeka. Teopusi TeHETUYECKH 3aIPOrpPaMMUPOBAHHON HHBOIIOIUH.
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Jlekuus 7. 'eneTnyeckuili KOHTPOJIb GOPMHUPOBAHUS MOBEJEHUS M MCUXOJOTMYECKUX
XapaKTePUCTHK YeJI0BeKa. (2 yaca)

ITonck cBs3eit MCXKAY Ppa3iInYHbIMU AaCICKTaMH IOBCACHHUA YCJIOBECKA M KOHKPCTHBIMHU
reHaMU MU XpoMocomamu. ['eHeTnueckas mpupoja MOBHIIIEHHON arpeCCUBHOCTH, CKJIIOHHOCTH K
AJIKOTOJIN3ALIUH.

I'eneTnyeckuil KOHTPOJIb IUPKAJHBIX pUTMOB. IloHATHE O eBreHuke. I eHeTnueckre OCHOBBI
HaCJIEJOBaHMsI TaJaHTa U aCOLIUAJIbHOTO MMOBEACHHUS.

['eneTnyeckuil KOHTPOJIb TCHXOJIOTMYECKUX XapaKTEPUCTUK YEJIOBEKA: TEMIIEpaMEHTa,
XAPAKTCPUCTHK JIMIHOCTHU, UHTCIIJICKTA. I'emeTnyeckre OCHOBBI CKIIOHHOCTH K HpO(i)CCCPIOHaJIBHOI)’I
JESATEIIBHOCTH.

Jlekuus 8. MexnyHnapoanasi nporpamma «I'eHoMm yesioBekay». (2 yaca)

I[Touck w aHanm3 HSKcopeccupyromuxces —nocienoparensHocted  JHK  (Mapkeps
omnpeneneHHblx ydactkoB renoma) (umeum Jx. C. Benrepa). Wpentuduxanms reHoB
HaCJIEICTBEHHBIX Oosie3Hell uenoBeka (pabotsl rpymnmbl @p. Komnuniz). CexBenupoBanue [JHK
4eJI0BEKa, KAPTUPOBaHUE FE€HOB.

PacumdpoBka cTpykTypel reHoma uenoBeka. OCHOBHbIE OTKpPBITHS: pa3Mep Te€HOMa,
KOAMPYIOIIasl 4acTb I'€HOMA; CXOJACTBO IO HYKJIEOTHIHBIM mocienosarenbHocTsaM JHK mexny
pasHbIMM  HMHAMBHUJIyyMaMu, OTHHYECKMMM TpynmamMmd U pacamu. HMHauBuayanbHas
HENaToJOrM4ecKas M3MEHYMBOCTh 4YesoBeka. CTpyKTypa HAclIeACTBEHHOM HW3MEHYMBOCTU
yesnoBeka. Myranuu, accolMHpOBaHble C MOHOTeHHbIMM 3abosieBaHus. HacneacrBeHHast
NPEPACION0KEHHOCTh K MYJIbTU()AKTOPUAIBHOM MATOIOTHH.

WneHTudukanyst HOBbIX T€HOB, I€HbI IPEAPACIION0KEHHOCTH K aJIKOr0JIU3MYy, HApKOMaHHUH,
FEHETUYECKass  YYyBCTBUTEJIBHOCTb K  JIEKAPCTBEHHBIM  IIpenapataM U BO3MOKHOCTH
(hapMaKOTeHETHKH.

I'enomHas paktunockonus. OTHoreHomuka. [laneoreHomuka. llepcnekTuBbl pa3BuUTHA
IIPOrPaMMBI.

Jla6opaTopubie 3ansitusi 10-11. HacieacrBeHHble 00/1€3HH 4YeJIOBEKA W TeHHas
Tepanus. (4 yaca)

HacnenctBennbie OonesHn u ux kiaccudukamus. XpoMocomHbie Oosie3Hu. CHHIpOM
Hayna. Cunnpowm Ilatay. Cunnpom Dasapaca. KiimHndyeckue cUHAPOMBI IIPYU AaHOMAJIMSIX I1OJIOBBIX
xpomocom: cunzipom lllepemesckoro- Tepuepa, cunnpom Knalindenbrepa, CHHIPOM TpUCOMHH X,
CHUHJPOM JUCOMHHU 110 Y- XPOMOCOME.

Cungpom "Kpuka xomku". Cunapom "Ownanenwsouiickoir" xpomMocombl. CHHAPOM
Mapruna-benna (uau cuaapom dparmnbHoit X-xpomocomsl). TpaHcnokannonHas ¢opma 601e3HU
Hayna.

Mornexymsipable 0osie3Hu. Tupo3uHO3bl ((HEHUIKETOHYpUS, AJKANTOHYPHS, aTbOMHU3M).
Hapymienus yrieBomHoro oomeHa (rajakrosemusi, GpyKTo3ypus, caxapHblii auabder). Hapymenus
MHUHEpaJIbHOTO OoOMeHa (HacieicTBeHHas ¢opma paxura). [laTonorus TpaHCHOPTHBIX OETKOB
(6onesnp Buicona-KonoBasioBa, remormoouHonatun) Hapymenus aunugHoro oomena (0omie3Hb
Tes-Cakca, arepockiepo3s). [laromorust crpykrypHbix 6enkoB (Cunapom Dnepca-Jlaninoca).

JlabopatopHble 3aHaTUs 12-13. CoBpeMeHHBI B3IVIsIA Ha NPOMCXOKIEHHe KU3HM. (4
yaca)

l'unoTe3sl mpoucxoxkaeHus: *ku3Hu Ha 3emie. [loctaHOBKa MpoOiieMbl U JOKa3aTelIbCTBA
IIPOUCXOXKICHUS )KU3HU aOMOT€HHBIM ITyTeM. DBOJIIOLMS BceleHHOM. ['unore3a bonbioro B3peiBa.
BoznukHoBeHue xu3Hu. OCHOBHBIE ATallbl XUMHUECKON 1 OMOIOTHUYECKOM SBOIOIHH.

Jo6uonorndeckuii nepuos. CHHTE3 OPraHUYECKUX COCTUHCHHA. DBOJIOIMOHHAS TEOPHUS
«vup PHK». OtkpbiThie KaTtamuTudeckue cuctemsbl. [IpenOuonormdeckuii or6op. Kanmumater B
MOJICKYJIBI TIEPBOXKHU3HU. PosIb prO0O3MMOB B 3ap0OKICHUU JKU3HHU. DBOIIOIUS B MPoOUpKe. OMBITHI
C. Muiepa.
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BenoBass Teopus: 3a m mporuB. OOpa3oBaHme MeMOpaHHBIX CTPYKTYp. [IpoTOOGHOHTEI.
I'mnore3a npoucxoxnaeHus xu3Hu A. M.Onapuna. Passutue xusHu B kpunrosoe. [leprnoauzanus
UCTOpUM 3eMJIM. 3aBOEBAaHUE KU3HBIO CylIu. OCHOBHBIE ATalbl AAJIbHEHIIEr0 pa3BUTHUS )KU3HHU Ha
3emuie.

Jleknus 9. CoBpeMeHHbIe TP00OIeMbI IBOJTIOLIMOHHOI Teopuu. (2 yaca)

I'enernueckne OCHOBBI 3BOMIOUMU. MukposBomtouus. [lonmynsius Kak — eauHUIA
MUKPOIBOIIONUU. DaKTOpbl, U3MEHAMIINE TeHOPOHJ monynsuuid. [eHeTHKo-aBTOMaTHYECKUe
npoueccbl. Pesynbrarel MukposBomouuu. M3omsiiua um ee ponap B 3Boionuu.  Dopmbl
€CTECTBEHHOTO O0TOOpa. DKCIEepUMEHTAIbHBIE J0Ka3aTeNbCTBA CEICKTHUBHOW poil OOphOBI 3a
CyIIECTBOBAaHUE OKCIIEPUMEHTAJBHBIE JIOKA3aTeIbCTBA JCHCTBUS  €CTECTBEHHOTO OTOOpa.
Pesynbratel oT60pa npu pasHeix Gpopmax AMUMUHAIUY.

Takconomudeckas uepapxusi. CoOOTHOIIEHHE MUKPO — M MakpodBoonuu. [Iponcxoxaenue
TakCOHOB. MoHodwiusg u mnonudminug. TeMmbl 3BOMIOLMA U MO3aUYHOCTh 3BOJIOIMOHHBIX
U3MEHEHUN opraHoB W ux cucreM. HeoOpatumocTs sBomonuu. I[IpepbIBUCTOCTH 3SBOIIOIMH.
['eneTrKo-MoOJNEKyIsIpHAss MOJENb MaKpO3BOMOUUUA. OHTOr€HETHYECKAss MOJIENb MaKPOIBOJIOLIMH.
HeamantuBHas MoJenp MakpOd3BOIIOLMHU. ['€HHAs peryisius U TPOUCXOXKICHHUE HBOIIOLMOHHBIX
HOBILIECTB.

Jlexnus 10. [Ipoucxoxkaenne U 3BOJIOLNS YeJIOBEKA. (2 yaca)

Opomonus pona Homo. IlpobGnema «mpapoauuby denmoBedecTBa. Vickomaemasi JIETONMUCH
yejoBeyecTBa. Packl yenmoBeka W myTH uX (opmupoBaHus. JlokazaTenbCTBa 3BOJIIOLUOHHO-
F€HETUYECKOTO €JIMHCTBA COBPEMEHHBIX pac. Poib HEOTEeHMHM B NPOUCXOXKIECHHWU YeJIOBEeKa U
OOIIECTBEHHBIX ~HMHCTUTYTOB. JIBa ypoBHS mepenaun HHGOpMAIMM: TEHETUYECKUH U
MICUXO0COIMaIbHBIN. bruonorudeckoe OyayIee yemoBedecTBa. Y HUKAJIbHOCTh YEJIOBEKa.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B mpomecce mnpenomaBanums kypca «COBpEMEHHBICE OCHOBBI OOIIEH  OHOJOTUMY
UCTIONIBb3YIOTCS KaK TPaAULIMOHHBIE TEXHOJIOTHH 00yueHus (00BACHUTEIbHO-UIUTIOCTPATUBHBIE), TaK
W HOBBIE TEXHOJIOTHH: NPOOIeMHOro oOydeHus (mpoOsieMHas JICKIUs, JICKIUS C 3apaHee
3aIUIaHUPOBAHHBIMH OIIMOKaMH, JaOOpaTOpHbIE 3aHATHS, NPEANONaralolue pelieHue y4eOHon
po0JIeMbl, KPYTJIbIHA CTOJ, TMCKYCCHOHHAs IUIONIA/IKa, MO3TOBOM IITYPM), UTPOBBIE TEXHOJIOTHH.

Ha neKIMoHHbIX 3aHATHAX HIUPOKO UCTOIb3YIOTCS MYJIbTUMEIUHHbIE TEXHOJIOTHH .

6. YHEBHO-METOANUYECKHUE MATEPUAJIbI

6.1. Opranu3anusi CaMOCTOATEJIbHOI PadoThI CTYJICHTOB

Tembl 3aHaTHIA KosaunyecTBo 4yacoB Copep:xanne ®opmbl
Bcero | Ayautop- |CaMoCTOAT.| CAMOCTOATEILHOM KOHTPOJISI
HBIX padoThI padoThI CPC
3 cemecmp
Tema 1. OnTOrEHE3 KIETOK. 3 2 1 1. Pabota ¢ 1. Ilposepka
JOIIOJIHUTCIIBHOH KOHCIICKTA.
JTUTEPaTypor 1 2. CobecenoBanne
WHurepuer- 110 MaTepuaiam
HUCTOYHHUKAMHU I10 CTaTcu.

TEME.

2. CocTaBUTL
KOHCIEKT CTaTeH:
Kaun6epr M.M. Ot
MOJIEKYI K KJIETKE; U
crajia )XU3Hb //
Ipupoga. 1990. Ne
11.C. 11-67
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Ilyuenok U. A.
VBenuueHue
YCTOHYMBOCTHU
KJIIETOK K
MOBPEKAAIOIINM
BO3ACHCTBHSAM U €T0
MEXAHU3MBI //
buonorus B mkoue.

1988. Ne 1. C. 12.

Tema 2. ITaTomorusa KJIETOK.

1. ITogroToBka K
KPYTJIOMY CTOJY
«ITaTonornueckue
H3MEHEHHS KIECTOK)

1. Yuactue B
paboTe Kpyrioro
croia
«ITaTonornueckue
H3MEHCHHUS
KJIETOK».

Tema 3. CoBpeMcHHBIC
npo0JIeMbl KaHIIEpOTeHe3a.

1. PaGora ¢
JIOIIOJIHATEIILHOM
JUTEPATypON U
WHurepuer-
HMCTOYHUKAMHU I10
TEME.

2. CocTaBUTH
KOHCIEKT CTaTeH:
Bacunees 10.M.
ConmanabHOoe
[OBEJICHHE
HOPMAITEHBIX KJIIETOK
M aHTHCOLMAIILHOE
[IOBEJICHUE
OITyXOJIEBBIX KIJIETOK.
1. CurnansHeie
MOJICKYJIBI,
BBI3BIBAIOLIME
Pa3sMHOXKEHHUE U
rubens KIEToK //
CopocoBckuit
00pa3oBaTeabHbBIN
xKypHai. 1997. Ne 4.
C. 17-22.

Bacuiases HO.M.
ConmanabHOE
[IOBEJICHHE
HOPMAJIBHBIX KJIETOK
M aHTHCOLIAAJILHOE
IIOBEJICHHE
OITyXOJICBBIX KJIETOK.
II. Knetku ctposiT
TKaHb //
CopocoBckuit
00pa3oBaTeabHbBIN
xKypHai. 1997. Ne 5.
C. 20-25.

1. IIpoBepka
KOHCIICKTA.

2. Ygactue B
TpyIIIOBOH
JHMCKYCCHH MO
MaTepHaiam
CTaThbH.

Tema 4. I'ennas perynanus
T epeHITUPOBKHI TKaHEH
U OPTaHoB.

1. CocTtaBuTH
KOHCIIEKT CTaThH:
I'mazep B.M.
3anporpaMMupoOBaH-
HbIE [IEPECTPOUKHU
T€HETHYECCKOI'O
Marepuaia B
oHTOTEeHe3e //
CopocoBckuit
00pa3oBaTeIbHBIN
skypHas. 1998. Ne 8.

1. IIpoBepka
KOHCIIEKTA.

2. Yyactue B
TpyIIIOBOM
JIUCKYCCHHU 10
MaTepHagam
CTaThbU.
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C.22-29.

Tema 5. MonexymspHbIe 3 2 1 1. CocraButh 1. Ilposepka
OCHOBBI CTapEHUSL. KOHCIIEKT CTAThH: KOHCIICKTA.
Bormanos A.A. 2. YuacTtue B
Tenomeps! 1 TrpyHIoBOH
Tenomepassl // JTUCKYCCHH IO
CopocoBckuit Marepuaiam
o0Opa3oBaTeNbHbII CTaThH.
KypHai. 1998, No 12,
C. 12-15.
Tema 6. buorexHonorus B 5 4 1 1. PaGora ¢ 1. Yyacrtue B
MEIULMHE. JOTOTHUATEIBLHOMN TPYNIOBOH
JUTEPaTypor U JIUCKYCCHH.
WnTepHer-
HCTOYHHUKAMM IT0
TeMe «Bxnan
OHOTEXHOJIOTHHU B
pa3BuTHE
MEIULIMHBIY.
Tema 7. MonexkynspHble 3 6 1 1. IToxroToBKa K 1. Yuacrue B
OCHOBBI U IIPAKTUYECKOE KpyrjiomMy CTOJIy Ha pabore KpyrIoro
IPEMEHEHHE METOJI0B temy «Ilonmydyenue CTOJIa HA TEMY
I€HETHYECKON NHKEHEPHUH. TpaHCICHHBIX «lomyuenue
OpPr'aHU3MOB: 3a U TPAaHCTCHHBIX
MIPOTHBY. OpPraHU3MOB: 3a U
MIPOTHBY.
Tema 8. OcHOBHI 5 4 1 1. CocraButh 1. TIposepka
6H0HH(1)opMaTHKH‘ KOHCIIEKT CTaThU: KOHCIICKTA.
I'mazep B.M. 2.
3anporpammupoBanH | CobecenoBanue
BIC TICPECTPOUKH IT0 MaTepraiaMm
TEHETUYECKOrO CTaThH.
MaTepuaa B
OHTOTreHese //
Copocosckuit
o0Opa3oBaTeNbHbII
KypHai 1998. Ne 8.
C.22-29.
Tema 9. 3 2 1 1. TloaroToBka 1. Ouenka
HaznoOMnoTeXHOJIOTHH. MHUHH-COOOIICHUH 1O | BBICTYILICHHH.
TeMe.
[ToaroToBka K 3ayery, craya 5 5 IToaroroBka k 1. OTBeT Ha
3adeTa 3a4ery. 3avere.
Hroro (3 cemecTp) 36 30 14
4 cemecmp
Tema 10. CoBpeMeHHbIE 14 2 12 1. IIpopaboTka 1. OtBer Ha
NpPEJICTABICHHUS O CTPYKTYpE MaTepHraaioB JICKIUU. KOHTPOJIbHBIC
1 QyHKIMOHUPOBAHHUH 2. Pabora ¢ BOIIPOCHIL.
TEHOB. JIOIIOJHUTEIIBLHOMN 2. Yuactue B
JTUTEPaTypor U TPYIIITOBOX
WnTepHeT- JIICKYCCHH.
UCTOYHUKAMMU 110
TeMe
«3aKOHOMEPHOCTH
HacjeI0BaHUs
BHESZICPHBIX TCHOBY
Tema 11. 3nauenue 14 2 12 1. Pabota ¢ 1. Yuactue B
MHKPOOPTaHU3MOB B JIOIIOJHUTEIIbHOMI «Mo3roBoM
PasBUTHH MOJIEKYJISAPHOM JIATEPATYPOH 1 TYpME»
Wurepuer-

TCHCTUKU.

MCTOYHHKAMU I10
TeMe «Bo3MoxkHOCTH
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PEKOHCTPYKIIMN
reHoMa OaKTepuiiy

Tema 12. OcHoBHBIE 16 14 1. IToaroroeka 1. Ouenxa
JOCTYDKEHHS U TIEPCICKTUBEI cooOmenui 00 Ka4ecTBa
Pa3BUTHSI CENCKIIHH OCHOBHBIX TTOITOTOBKH
PACTeHHiA, KUBOTHBIX H JOCTIDKEHHAX B COOOIICHHS.
CeNIeKIIUH pacTeHui, | 2. YuacTtue B
MUKPOOPraHU3MOB.
JKUBOTHBIX H paboTe Kpyrioro
MUKpPOOPTaHNU3MOB. cTONa
«locTnxenus
COBPEMEHHOI
CEJIEKITUI.
Tema 13. I'eneTuxa 16 12 1. CocTtaBUTH 1. OTBeT Ha
pa3sBUTHSL. KOHCIICKT CTaThU: KOHTPOJIbHBIE
B. B. Cycnosa, H. A. | Bompocsl.
Komuanosa 2. Yuacrue B
«/lapBuHOBCKas rpyIIoBOH
SBOIIOIUS H JCKYCCHH.
perysaTOpHEIE
TeHETUYECKUE
cucTeMbD» // BecTHHK
BOTI'uC. 2009. T. 13,
Ne 2. C. 410-439.
2. Pabora c
JIOTIOTHUTETbHOM
JIUTEpaTypor U
WnTepHer-
HWCTOYHHKAMH TI0
TeMe «OCHOBHBIE
TIPUHIIATIBI
TEeHETUIECKOTO
KOHTPOJIIS
WHAWBHUIYAIEHOTO
Pa3BUTHS YETIOBEKA»
Tema 14. 'eneTndaeckmii 14 12 1. Pabora ¢ 1. OtBer Ha
KOHTPOJIb (pOpMI/IpOBaHI/IH I[OHOHHPITCJ'[BHOFI KOHTPOJIBHBIC
OBECHUS JTUTEPATypOHt U BOTIPOCHI.
ICHXOJIOTHICCKHX Hurepuer- 2. anCTM? B
HUCTOYHHKAMH TI0 TPYIIIOBON
XapaKTEpUCTHUK YEI0BEKA.
TeMme «['eHeTHKa JIUCKYCCHH.
MOBEACHMUS.
CurnasibHast
HACIICICTBEHHOCTbD,
ee 3Ha4YCHUE B
mporecce 00y4eHus
Y BOCITUTAHUSA
YEeIIOBEKaY.
Tema 15. MexnynapoHas 14 12 1. CocraButs 1. Vuacrue B

nporpamma «I'eHom
YeNIOBEKay.

KOHCIIEKT cTaTeil:
Coiidep B.H.
MexnyHapoaHbII
poekT «I'eHoM
4enmoBekay //
CopocoBckuit
00pa3oBaTeIBHBII
KypHai. 1998. Ne 12,
C.4-11.

Coiidep B.H.
Hccnenosanue
TCHOMOB K KOHITY
1999 r. //
CopocoBckuit
00pa3oBaTeIbHBIN

paboTe Kpyriioro
crosia «I'eHoM
YeJIoBeKa:
HUCTOPHUSI U
TIePCIICKTUBBDY.
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xkypHai. 2000. Ne 1.

C. 15-22.
2. [ToaroroBka x
KPYIJIOMY CTOY.

Tema 16. HacnencreeHHbIC 18 14 1. IToxroroBka 1. Ouenka
0o0JIe3HH YeIOBEKa M reHHas JOKIIaJIOB. MOJIrOTOBJICHHBIX
Teparnms. 2. HO,Z[FOTOBKaVK NIOKIA0B U
JUCKYCCUOHHOHN BBICTYIUICHUU.
TUTOINAAKE 2. Yyactue B
«CoBpeMeHHBIE pabote
poOIeMBbl JIMCKYCCHOHHOM
HACJICJICTBEHHBIX TUTOMIAJTKH.
3aboneBaHUi
YeoBeKa U METOJIOB
WX JICUCHHSIY.
Tema 17. CoBpeMeHHBIH 18 14 1. IlocmoTpeTh 1. Yuacrue B
B3IJIA[ Ha IPOUCXOXKICHUE ubm 3emis. TPYIIIOBOM
SKU3HMU. Brorpadus JVICKYCCHH.
TUTAHEThD» 2. KonTpomnbHas
2. CocTaBuTh pabota 1o
KOHCIIEKT CTaTbU IIPOCMOTPEHHOMY
I'puroposuu C. ¢bubMy 1
«Bnauarne Oblia Marepuaiam
PHK? B nouckax CTaThH.
MOJIEKYJIBI
TIEPBOXKU3HNY://
Hayka u >xu3Hs.
2004. No 2.
Tema 18. CoBpemeHHEBIE 14 12 1. CocraButh 1. Vaactue B
pO6IEMBI SBOIIOLMOHHOM KOHCIIEKT CTATEH: pabote Kpyrioro
TEOpHHN. Patuep B.A. cToNa
MornekysipHast «CoBpeMeHHbIE
SBOIFOLNA // TPOOIEMBI
CopocoBckuit SBOJFOIIMOHHON
00pa3oBaTeIbHBIN TEOPUN».
KypHai. 1998. Ne 3.
C.41-47.
Kuxnanze U.W. u gp.
«XpOMOCOMEI U
KOHTHHEHTED //
Bectauk BOI'uC.
2007. T. 11, Ne 2. C.
332-352.
Cycnos B.B,,
Komaanos H.A.
«/lapBuHOBCKas
SBOJIIOLIUS U
peryJsTOpHbIC
TCHETHUYCCKUC
CHCTEMBD».
Tema 18. TIpoucxoxneHue u 15 13 1. CocraButh 1. YuacTue B
ABOJTFOITHS YeJIOBEKA. KOHCIIEKT CTaThU: pabote
JKusorosckuii JI.A., JIMCKYCCHOHHOM
XycuytauHosa 3.K. TIOMIAKHA
TeHeTHYeCcKast
HCTOpUS
yenoBevecTna // B
mupe Hayku. 2003.
Ne 7. C. 82-91.
IMoaroroBka K 3K3amMeny, 27 27 IToaroroska x 1. OTBer Ha
ca4ya IK3aMeHa OK3aMCHY OK3aMCHC.
Hroro (4 cemectp) 180 154
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| Bcero no aucuuniuze | 216 | | 168 |

6.2. Opranu3anus TeKyero KOHTPOJIsi U MPOMEKYTOYHOM aTTecTalum
Texkymas arrecTauus KauecTBa YCBOCHUSI 3HAHU I

Tekymuii KOHTPOJIb YCIIEBAEMOCTH BKIIIOYAET:

MIPOBEPKY KOHCIEKTOB HAyYHbIX CTAaTEH;
MIPOBEPKY pabOTHI C TOTIOJIHUTEIBHBIMU HCTOYHUKAMH WH(POPMAIIHH;
ydacTue B y4eOHBIX IPYNIOBBIX AUCKYCCUSAX, B TOM YHUCIIE U B paMKax KpPYyTJbIX CTOJIOB;
KOHTPOJIbHYIO paboTy;
YCTHBIH OIpOC.
IIpome:kyTOUHAs aTTecTALMS
dopmamMu IIPOMEXYTOUHOM aTTecTalluu SIBISIIOTCS — 3aueT (3 cemecTp) M dk3ameH (4

CEMECTp), Ha KOTOPBIX MPOBEPSIETCS:

A A U i

[UST N T NG T NS I (O I NS T O T N T N0 I N B N B R e i S

YCBOCHUE TEOPETUYECKOI0 MaTepuaa;

BJIaJICHUE OCHOBHBIMU IMOHATUAMU JUCLIUIUIMHBL;

BJIaJIEHHE METOJaMU PabOThI C HAYYHBIMUA UCTOUHUKAMHU HH(OpMAITUH;

YMEHHE aHaJM3UpOBAaTh MaTepuall, NPOBOJUTH CPABHEHUS, OSKCTPANOJMPOBaTh o0O0IIue
3aKOHOMEPHOCTHU Ha YACTHBIE CUTYaLUH.

IIpumepHbIii epeyeHb BONMPOCOB K 3aueTy (3 cemecTp)
OHTOreHe3 OCHOBHBIX KJIETOYHBIX CTPYKTYP
Judbdepennmanus KIeTox
Brnusiare noBpexxaaromux (akTopoB Ha KIETKY.
ATonTo3 U HEKpo3.
Onkorenbl. MexaHM3M aKTUBAllMH OHKOT'€HOB.
Teopuu paxka.
Tpancdopmarus KIETOK B MPOIECCE OIMyX0JIe000a30BaHMS.
MonekymsipHble OCHOBBI AU PEepeHINPOBKH.
DopMHUpPOBaHNE TKAHEN U OPTAaHOB B OHTOT€HE3E.

. MonexynsipHble MEXaHU3MBI PETYIISILIUU T€HOB.
. ['eHBI-peryisTophl y BHICIIMX OPTraHU3MOB. [ €HHas peryisuus npoueccoB JudepeHIInpPOBKH.
. Peanm3arust BHyTPUKIECTOYHBIX IPOTPaMM B mpoiiecce AU GepeHIInPOBKY.

3anporpaMMHpOBaHHbIE IEPECTPONKH FEHETUUECKOTO MaTepuaa B OHTOI€HE3E.

. MoJnekymsipHble OCHOBBI CTapEeHUSI.
. IIporpammupyemast KieTo4Has rTuOenb. MeXaHu3M anornTo3a.

buonornueckas POJIb AHTUOMOTHKOB KaK BTOPHYHBIX METa0O0IUTOB.

. I[IpoayneHTh aHTUOMOTHKOB.

[Tpon3BOICTBO aHTUOMOTHKOB.
NmmyHoGuoTexHonorus. [Ipon3BoacTBO BaKIMH.

. MoHOKIOHaIbHBIE aHTUTENA.

CTBOJIOBBIE KJIIETKH.

. [Honumepasznas nennas peakuus. O6IacTH IPUMEHEHHUS.
. KaptupoBanue reHOMOB.

CO3,Z[8.HI/I€ HCKYCCTBCHHBIX 'CHCTHUYCCKUX IMPOTrpaMM.

. I'eHoMHas AaKTUIOCKOMHUS.

. JIHK-(UHTepIPUTHHT.

. KitonnpoBaHue HOBBIX I'€HOB.

. I'eHHas nHX)eHepus BBICIINX DYKapHOT.
. I'ennas tepanus.

buomuxenepus.

IIpumepHBbIii MepevyeHb BONMPOCOB K 3a4eTy ¢ olleHKo# (4 cemecTp)
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

CoBpeMeHHbIE TIPEICTABICHHS O CTPYKTYpE LIUCTPOHA.

3aKOHOMEPHOCTHU HACJIEI0BAHMS BHESEPHBIX T€HOB.

I'eneT4eCKMit KOHTPOJIb PETYISALUMN T€HHOW aKTUBHOCTH.

I'eneTnueckuii aHaau3 ¢ UCMOJIB30BAHUE MUKPOOPTaHU3MOB.

3Ha4YeHHEe MUKPOOPTAHU3MOB B PA3BUTHE MOJIEKYJISIPHOU T€HETUKH.

OCHOBHbIE HAIIPABJICHUS] COBPEMEHHOU CEJIEKIINH.

Co3nanne BHICOKOMIPOAYKTUBHBIX IITAMMOB MUKpOOpraHu3MoB. Llenu ncrnonp3oBanus.
YacTHas ceseKuus paCTeHUM.

YacTtHas cenekuus KUBOTHBIX.

Bo3MoO)HOCTH yIIpaBIeHUSI OHTOT€HE30M.

DKCIPECCUBHOCTH U TIEHETPAHTHOCTH T€HOB.

OHTorenernueckass U3BMEHUUBOCTh. CTaluM U KPUTUUECKHUE MIEPUObI B PA3BUTHUHU.
CurnanpHas HacJIeACTBEHHOCTb.

OCHOBHbIE IPUHIIUIBI FTEHETUYECKOTO KOHTPOJISI MHAMBU1YalbHOTO Pa3BUTHUS YEIOBEKA.
['eneTn4eckuit KOHTPOJIb MOIOBOM MU (HEPEHIIUPOBKH Y YEIIOBEKA.

['eneTnyeckue acekTbl CTapEHUs YEI0BEKA.

I'eneTnuecknii KOHTPOJIb MCUXOJOTMYECKUX XapAKTEPUCTUK YEIIOBEKA.

PacummdpoBka cTpyKTypbl TeHOMA Y€IOBEKa.

[Iporpamma «I'enom yenoBekay». OCHOBHBIC LIETU U 337]a49H CO3/IaHMs. DTalbl CTAHOBIICHHUS.
['enoMHas aKTUIOCKOMHUSL.

OcCHOBHBIE pE3yNbTaThl peanu3anuu nporpamMmbl  «l'eHoM yenoBeka». [lpakTuueckoe

MMPUMCHCHUC IMOJTYYCHHBIX PC3YJIbTATOB.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

DKclpecc-MeTo bl JUArHOCTUKU HACIIECTBEHHOM TaTOJIOTUU Y YEJIOBEKA.

XpoMocoMHbIe 00JIE3HH YeIIOBEKA.

MonexyssipHble 00JI€3HN YETI0BEKa.

Bone3nu ¢ HacnenCTBEHHBIM MPEAPACIOI0KEHUEM — MYJIbTU()AKTOPUATIbHBIE.
['eneTnueckue (pakToOpbl pOCTa YEIOBEKA.

I'enernyeckuii KOHTPOJIb HEKOTOPBIX ACIIEKTOB IIOBEIECHUS Y MIIEKOIIMTAIOIINX U YEJIOBEKA.
OO01ye NpUHIUIBI TEHETUYECKON PEryisliii HHIUBUYaJIbHOTO Pa3BUTHUS YEIOBEKA.
[Ipobnembl reHeTHYecKol 6€30MacHOCTH.

['eHHBIE TEXHOJIOTUU U FEHETUYECKUE PUCKHU.

CoznaHne UCKYCCTBEHHBIX T€HETUUECKUX ITPOrPaMM U MX IIPAKTUYECKOE IIPUMEHEHHUE.
['nnoresbl MPOUCXOKIECHUS )KU3HH.

Konnenmus «Mup PHK». 3nauenue pasnooOpa3ubix BuzoB PHK B OCHOBHBIX MOJIEKYJISIPHO-

OMOJOrHYECKUX mponeccax B KJICTKE.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

OTKpBITHIE KATATUTHYECKUE CUCTEMBI U X POJIb B SBOJFOIUH.
Kanauaatel B MOJIEKYJIbI IEPBOKU3HU.

Ponb pub03uMOB B 3apOKICHUH KU3HU.

benkoBast Teopus: 3a U IPOTHUB.

I'unoresa npoucxoxaenus xusHu A.M. OnapuHa.
['eHeTHKO-aBTOMaTHYECKHE MPOLIECCHI B MOMYJIISIUAX.
M3onsauus u ee poJib B 3BOJIOLHH.

[Ipoucxoxaenre TakcoHOB. MoHOoG MU U IO PHITHS.
Mo03au4HOCTh 3BOJIOIMOHHBIX U3MEHEHUN OPraHOB U (QYHKIUH.
I'eneTnko-monexysipHas MOJIENb MAKPO3BOJIIOLIUH.
Oposonus pojga Homo.

Pack1 yenoBeka u mytu ux popmMupoBaHUS.

7. YHEBHO-METOANYECKOE U HTHOOPMAILIMOHHOE OBECIIEYEHUE

Ocnoenasa numepamypa:
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1. baxxenoBa M. A. OcHoBbl MonekynspHoil Ouosoruu. Teopust u mpaktuka: YdeOHOe
nocoOue [DnekTpoHHbIN pecypc] : yueO. nocodue / . A. baxxenosa, T.A. Ky3Hernosa. — D1eKTpoH.
maH.  —  Cankr-Ilerep6ypr :  Jlams, 2018. — 140 c¢. Pexum  gocryna:
https://e.Janbook.com/book/99204.

2. T'enetruka [Texkcrt] : [y4eOHHMK nJsi CTYIOEHTOB, OOYYAIOIIMXCS IO CIECIHAIBHOCTAM
040100 - Jleuebnoe memo, 040200 - Ilemmatpus, 040800 - Meaununckas Oomoxumusi, 040900-
Menununckas ouoduszuka, 041000 Meaunuackas kubepueruka] / B. Y. UBanos [u ap.] ; pen. B.
. WBanos. - Mocksa : Akagemknura, 2007. - 638 c.

3. Konnue A. C. Monekymsipaast Ouonorus [Tekcr] : [yueOHUK Uisl TIEABY30B MO CIIEIl.
032400 «buomorus»] / A. C. Konuues, I'. A. CeBactbsiHOBa. — 2-¢ H3A., ucnp. — Mocksa :
Axanemus, 2005. — 396 c.

4. KonnueB A. C. OcHOBHBIE TePMUHBI MOJIEKYIApHON Ouosoruu [Tekcr] : [yueb. mocobue
mis By3oB 1o crnenmanbHoctd 032400 (050102) "buomormsa"] / A. C. Konmues, I. A.
CeBactbsaHoBa. — Mocksa : KonocC, 2006. — 187 c.

5. CeepuoB A. C. Teopum »nsBomtonuu [Tekcr| : y4eOHHK JUIsi aKaJeMHUYECKOTO
6akanaBpuata / A. C. CeBepLoB. — 2-¢ U31., ucp. u Jo1. - Mocksa : FOpaiit, 2017. — 381 c.

6. YUennos }0.C. Benenue B KIETOYHYIO OMONOTHIO: yuel. JJil YH-TOB IO HAIlpaBICHUIO
510600 "buonorusa" u ouoi. crner. Mocksa : AkageMkuura, 2005. — 493 c.

7. SI6nokoB A. B. DBomonmonHoe yuenue [Tekcr| : yuyeOHMK Jisi OMOJI. HampaBieHUS U
ouomn. crnem. By3oB / A. B. SI6nokos, A. I'. FOcydos. - Uzn. 5-e, ucnp. u gom. - Mocksa : Beicuias
mikona, 2004. — 309 c.

/Jlonoanumensvhasn numepamypa

1. AntyxoB lO. II. 'enetnueckue npormeccsl B monyisanusx [Tekct] : yueb. mocobue mis
By30B 1o HampasieHuto 510600 "buonorus" u cneu. 012100 "T'eneruka" / 0. I1. Antyxos; OTB.
pen. JI. A. )KuBoTtoBckuii. - 3-e u3g., nepepad. u gom. - Mocksa : Axkagemknaura, 2003. - 432 c.

2. benenkas E. . ['eHeTrka 1 3BOJIIOLMS: CIOBapb-CHPABOYHUK [DNEKTPOHHBIN pecypce] :
CIIPAaBOYHMK. - OJeKTpoH. jgaH. - M. : @JIMHTA, 2014. - 108 c. Pexum nocryna:
http://e.lanbook.com/books/element.php?pll_id=70321

3. bosnpmako B. FO. DBomonmonHas Teopus noseaenus [Tekcer] : HayuyHoe usnanue / B.
1O. bonpmakos. - Cankt-Ilerepoypr : M3a-Bo C.-Iletepl. yH-Ta, 2001. - 494 c.

4. Nure-BeutomoB C. I'. 'enetnka ¢ ocHoBamu cenekiuu [Teker] : y4ed. ams cTya. By30B /
C.T. Uure-BeutomoB. — 3-¢ uzn. — Cankrt-IlerepOypr : M3a-Bo H-JI, 2015. — 718 c.

5. Nopnanckuit H. H. DBomronus xxu3nu [Teker] : [y4ed. mocobue /yist e, By30B I10 CIIeIl.
032400 — buonorus] / H. H. Mopaanckuii. — Mocksa : Akanemust, 2001. — 424 c.

Humepnem-pecypcoi:

1. Moii renom. Hay4yHo-nonyssipHelii IopTajl O T€HETUKE [3JIEKTPOHHBIN pecypc]. Pexum
noctyma: http://mygenome.su/articles/17

2. 'eHOM uernoBeKa: Kak 3TO ObUIO M Kak OynmeT [dMeKTpoHHBINA pecypc]. Pexxum mocryna:
https://biomolecula.ru/articles/genom-cheloveka-kak-eto-bylo-i-kak-eto-budet

3. bubmuoreka 1m0  93BOMIONMU  [3NMEKTPOHHBIM  pecypc]. Pexum  mocryma:
http://evolbiol.ru/paperlist.htm

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

1. Jlekunonnas ayauropusi — Ne 301A.

1.1. Komnerotep (HOyTOYK),

1.2. MynbTUMEINATIPOCKTOP,

1.3. [Ipe3eHTauu K JEKIUSM.

2. CnenuaJu3upoBaHHas Ja0opaTopusi UMTOJOTHH, TMCTOJOTMH U TeHETHKH — Ne
409A.

2.1. TepmocraT, CymHiabHBIA 1mKad, XOJOAWIBHUK, MHKPOIIPENaparTbl, KUBOKH
OMOJIOTUYECKHI MaTepuall, MUKpocKombl Ononorudeckue, MbC, monens JIHK.
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https://e.lanbook.com/book/99204
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D0%BD%D0%B8%D1%87%D0%B5%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
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http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D1%86%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D1%86%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A7%D0%B5%D0%BD%D1%86%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A7%D0%B5%D0%BD%D1%86%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%B1%D0%BB%D0%BE%D0%BA%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AF%D0%B1%D0%BB%D0%BE%D0%BA%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D1%82%D1%83%D1%85%D0%BE%D0%B2,%20%D0%AE%D1%80%D0%B8%D0%B9%20%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87
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http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B0%D0%BA%D0%BE%D0%B2,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
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http://www.ex-situ.ru/bibliographylist/99-2010-04-18-12-48-25.html
https://biomolecula.ru/articles/genom-cheloveka-kak-eto-bylo-i-kak-eto-budet
http://evolbiol.ru/paperlist.htm

2.2. Mukponpenaparsl.
2.3. TaOmunpl.
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