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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-3 Cnoco0GeH NpUMEHSATh 3HAHWE OCHOB SBOJIOIMOHHOW TEOPHH, HCIOJIL30BaTh COBPEMEHHBIC
MPEJICTaBICHUS O CTPYKTypHO-(QYHKUIHMOHAJIBHOM OpraHu3ali TeHEeTHYECKON MporpaMMbl JKHUBBIX
OOBEKTOB U METOJIbl MOJIEKYJISIpHOW OHMOJIOrMM, T€HETUKH U OWOJIOTUU Pa3BUTHS ISl HUCCIETOBaHUS
MEXaHHW3MOB OHTOTeHe3a U (usoreHes3a B NpodeCcCuOHATBHOMN IeATENbHOCTH

OIIK-5 Cmocoben mpuMeHsATh B NMPOPECCHOHATBLHON JeATEILHOCTH COBPEMEHHBIE MPEACTaBICHUS 00
OCHOBax  OMOTEXHOJOTMYECKUX M  OMOMEIUWUIMHCKUX  TPOU3BOJACTB, T'€HHOM  HWH)XXEHEPHH,
HAaHOOMOTEXHOJIOTHH, MOJIEKYISIPHOTO MOAEITUPOBAHUS

1.2 Tumel 3aga4 npogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecsi B paMKax
OCBOCHUS JUCLUIIIIUHBI:

- Hay‘IHO-I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ

1.3 JlucumrinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCsl K MPo(ecCHOHaIbHOM JAEATEIbHOCTH B
coepe: 01 OOGpazoBanue u Hayka (B cepax: oOpa3zoBaHUs; HAYUHBIX HCCIICJAOBAHUNA >KUBOWU IMPHUPOIBI;
HAy4YHBIX HMCCJIEJOBAaHUI C MCIOJBb30BAaHHEM OHMOJIOTMYECKHX CHCTEM B XO3SWCTBEHHBIX M METUIIMHCKUX
LEJISAX, B LEJISX OXPaHBI IPUPO/IbI)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O0600ITIeHHBIEC TPYIOBEIC Kon n HanmMeHoBaHue

(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
HKIUH / TPYAOBBIC WU HEOOXOIMMOM ISt .
by Py WuaukaTophl JOCTHKEHMST KOMIICTCHITHHA
npodeccruoHaIbHEIC (hopMHpOBaHUS TPYIOBOTO
nercTBus (IPH HAUTHIUAH WIH PO CCHOHATBLHOTO
npodcTangapra) TEHCTBUS

OIIK-3 Cnocoben Ucnonpzyer 3HaHMA NPUHIUIOB M METOAUYECKUX

MPUMEHSTH 3HAHUE OCHOB
9BOJIIOLIMOHHOH TeopuH,
UCIIOJIb30BaTh COBPEMEHHBIC
NPE/ICTABICHHS O
CTPYKTYpHO-(pyHKIIMOHATIBH
Ol opraHu3aluu
TeHETUYECKOM MPOrpaMMBI
’KHUBBIX 00BEKTOB M METOJIBI
MOJICKYJISIPHOW OUOJIOTHH,
TEHETUKH U OMOJIOTHH
pa3BHUTHS IS
UCCJICIOBaHUS MEXaHU3MOB
OHTOTeHe3a U (rioreHesa B
poecCroHATLHOM
JEATEIBHOCTH

MOJIXOJIOB OOIIEH TEHETHUKU W TEOPUU DBOJIOIUH IS
MPOCTIC)KUBAHUS MEXaHU3MOB OHTOTCHE3a U (PUIIOTCHE3A.
Bnameer 0CHOBHBIMH METOAAMU '€ HETUUECKOTO aHAIHN3a

OIIK-5 Cnocoben
MPUMEHSITD B
npoecCroHATLHOM
JEATETLHOCTH
COBpPEMEHHBIE
MpEeCTaBICHUS 00 OCHOBAX
OMOTEXHOJOTHYECKHUX U
OMOMEIUIIMHCKUX
MPOU3BOJCTB, TCHHOM
HWH)XECHEPHUH,
HaHOOMOTEXHOJIOTHH,
MOJICKYJISIPHOTO
MOJICITUPOBAHUS

I/ICHOJ'IB3yeT B HpO(bCCCHOHaJ'IBHOfI JACATCIIBHOCTH
NpeaACTaBJICHUA () TCHCTHYCCKUX OCHOBax
OMOTEXHOJIOTHH. AHaJ'II/ISI/IpyCT COBPCMCHHBIC MCTOABI
TCHHOM HWHKCHCPHU U IIPUMCHSCT UX HA MMPAKTHUKC




1.5 CormacoBanue MCKIAUCHUIITIMHAPHBIX CBsI3eH JUCHUIIINH, OGCCHG‘-II/IBaIOH_II/IX OCBOCHHC KOMHeTeHL[I/II\/Ili

2. Mecto nucuuninHbl B cTpykrype Ol 6akanaBpuara:

HucuunnuHa «[eHeTHKa W JBONIONUS» OTHOCHTCA K 00s3aTeNnbHON dYacTtu ydeOHoro twrana OIl mo
HanpasneHuto noarorosku 06.03.01 - buonorus.

HucuuminHa «l eHeTruKa 1 3BOJIIOLUS U3ydaeTcs B 5, 6 ceMecTpax.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM gucoumumasl: 10 3.¢.
Ounas: 10 3.e.

Bun yueOHo# paboTh (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHMILIHHBI 360
KonrakTHast pabora 146
Jlexuuu (Jlexnum) 52
JlaGoparopnsie (J1ab. pab.) 64
[Tpaktuueckue (IIpakr. pab.) 30
CamocrostenbHas pabota (CP) 178
DK3aMeH 36
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O]0O0|[0O0]|O
5 cemecTp

1 ['eneTuka. 3aKoHbI Brinonuenue
HaCJIEI0BaAHMUSL. 2 |12 - |22 1a00paTOPHBIX

pabor

2 N3menunBOCTSH €€ Brinonuenue
MIPUYMHBI U METObI 1ab0paTOpHBIX
W3Y4YCHUSI. 2 (14 - |22 pabor;

KonTponbHas
pabora

3 CrpykTypHO-PYHKIT Ompoc
MOHAJIbHAS
OpraHusalui ) ) |4
reHoMa pacTeHUi u
aHau3 QyHKIHMA
reHa.

4 Cucremsl Hpyrue hopmbl
Pa3MHOXKEHUS KOHTPOJIS
pacTeHui U ux 212 - 8
TEHETUYECKHUI
KOHTPOJIb.

5 I'enernueckue 3| 2 i ? Hpyrue hopmbl
METOJIbI CEIeKITUN KOHTPOJIS




6 I'eneruka Hpyrue hopmbl
MMMYHUTETA 3] 2 KOHTPOJISL
pacTeHuin

7 I'eneTuka Hpyrue GpopMbl
OHTOreHEe3a 3 2 KOHTPOJISI
pacTeHui

8 I'enetnueckue Hpyrue hopmbl
TEXHOJIOTHH KOHTPOJIS;
pacTeHui B 3| 9 KontponbpHas
pelIeHnn 3a1a4y pabora
CEJICKLIUU U
CEMEHOBOJICTBA

9 Brenenue B Pedepar
TEHETUKY 3 -

AKHUBOTHBIX

10 MeTtoapl reHETUKH 3 |18 Hpyrue hopmbl
KHBOTHBIX KOHTPOJIS

11 MogenbHble Hpyrue hopmbl
0OBEKTHI TEHETHKH 3 110 KOHTPOJISt
KUBOTHBIX.

12 YacTHas reHeTHKa 3 i Pedepar
AKHUBOTHBIX

6 cemecTp

13 I'enernueckue 1 i Pedepar
pecypchbl JKUBOTHBIX

14 I'eHOMBI JOMAITHUX 1 i Pedepar
KHBOTHBIX

15 brorexHonorus B 1 i Pedepar
KHBOTHOBO/ICTBE.

16 I'eneruka Pedepar;
KUBOTHBIX U 1 - KonrtponbpHas
OouomeMIuHA pabora

17 BBenenue B Teopuio ) i Onpoc
HBOJIOLMH.

18 Uctopus pazButus Onpoc
SBOJIIOLIMOHHEIX 2 -
uaeu

19 MukposBononusi. 2 - Ormpoc

20 buonornyeckuit Onpoc
BU]I. 2 -

BunoobpazoBanue.

21 Maxpo3Bosonus. 2 - Omnpoc

22 DBOJIIOIUSA Onpoc
OHTOT€HE3a, s |
OpraHoB U
(hYHKITUH.

23 PazButue KonTponbHas
OpraHUYECKOTO 4 - pabora
MHpa 3eMJIU.

Tema 1. I'enetuka. 3akonnl HacaenoBanms. (OIIK-5)

Jlexkuns.




[Ipeamer reHeTwku. Bkiag OTEUECTBEHHBIX YYEHBIX B pa3BUTHE TeHETUKU. (OCHOBHBIE pa3eibl
COBPEMEHHOW TEHETHKH W WX B3aUMOCBSI3b. 3HAYCHHE TCHETHKH B (HOPMUPOBAHUU COBPEMEHHOTO
€CTECTBEHHOHAYYHOTO MUPOBO33peHusi. OcHOBHbIE noHATUS TeHneTuku. JIHK kak MaTepuaibHbIil HOCUTENb
HACJIeICTBEHHOCTH. VIcTOpHS OTKPBITHS M J0Ka3aTenabcTBa HacueacTBeHHbIX GyHKIui JJHK. OcobennocTu
MEPBUYHOMN CTPYKTYPHOI Opranuszanuu renoma 3ykapuor. CylHOCTh U MEXaHU3M KOHBIOTALIUU XPOMOCOM
B Mero3e. [‘eHeTnueckas CylHOCTh Melo3a. [ eHeTHKa OJI0BOrO Pa3MHOKEHHUS.
Metonel TeHetwku. [uOpuponmornueckuit ananus. 3akoHbl MeHaens. MoOHO W MONMUTHOPHIHBIC
ckpentuBanus. [IpuHnunel HacnencTBeHHOCTH. KomMOMHATOpHAsT M3MEHUMBOCTH — POJb B DBOJIIOIUU U
3HAYCHUE B CEICKITUU.
XpomocoMHast Teopuss HaciuencTBeHHOcTH T.Moprana. I'eHetmka mosna M CLEIUIEHHOE C  IIOJIOM
HacinenoBaHue. OCHOBHBIE TIOJOXKEHHS XPOMOCOMHOM Teopuu HaciencTtBeHHoctTw 1o T. Moprany.
[TocTpoeHue reHeTUUeCKUX KapT KUBOTHBIX U pacTeHuil. L{uronnazmaruieckas HacI€ACTBEHHOCTb.
IIpakTn4yeckoe 3aHsATHE.
HE MIPEeTyCMOTPEHBI
JlaGopaTopHbie padoThbI.
1 B3auMopeicTBUE aJIETbHBIX T€HOB (IIOJHOE U HETIOJIHOE JOMUHUPOBAHUE, CBEPXIOMUHUPOBAHUE,
KOJIOMUHUPOBAHKNE, MHO>KECTBEHHBIHN aJIEIU3M);
2 B3aUMOJICHCTBUE HEAJUICIbHBIX T€HOB (KOMILJIEMEHTAPHOCTh, MHUCTa3, NOJIUMEPHs);
3 cuerieHHOE HacienoBaHue (TIOJTHOE, HETIOTHOE).
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
Penrenue 3amay no remMam:
1 B3auMopeiCTBUE aJIETbHBIX T€HOB (IIOJHOE U HETIOJIHOE JOMUHUPOBAHUE, CBEPXIOMUHUPOBAHUE,
KOJIOMUHUPOBAHKNE, MHO>KECTBEHHBIN aJIEIU3M);
2 B3aUMOJICHCTBUE HEAJUICIBbHBIX T€HOB (KOMILJIEMEHTAPHOCTh, MHUCTa3, NOJIUMEPHs);
3 cueryieHHOE HacienoBaHue (TIOJTHOE, HETIOTHOE).

Tema 2. U3MeHYHBOCTH €€ NPUYMHBI U MeToAbI u3yueHus. (OIIK-5)
Jlekumus.
@opMbI U3MEHUYUBOCTH — CYIIHOCTh M 3HAYEHUE C TOYKHU 3PEHMS SBOJIIOLUU U aJANTALMKU OPraHU3MOB K
YCJIOBHSM OKpYXKaromen cpeapl. MyTtamnuonHast n3MeHuuBocTh. Kitaccudukanus myranuii. Comarnyeckue
U reHeparuBHble MyTanuu. [IpakTuueckoe 3HaYeHHE MyTalluil U KOJUIEKIIMM MyTaHTHBIX ()OpPM B CENIEKIIHH,
YaCTHOU I€HETUKE PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

I'ennble myTanuu. MHOXKECTBEHHBIN alljIeIn3M. XPOMOCOMHBIE MyTalluu. BUIbl XpOMOCOMHBIX MyTalluid U
UX 3HaYEHHUE B HBOJIOLMHU. | eHOMHBIE MyTanuu. MeXaHu3M U MOCHEACTBUS AJISl Pa3IMYHBIX OPTaHU3MOB.
HckyccTBeHHAs] MOMUILIONINS B CEJIEKIIMH JKUBOTHBIX M pacTeHUI. AHEYIUIOUAUS — CYIIHOCTh U (OPMBI
MPOSIBJICHUSI B PA3JTMYHBIX OpraHu3Max.
Ponb (akTopoB okpyxaromiel cpenbl B BOBHUKHOBEHUH MyTanuii. MyTareHbl M XapakTep MX BO3JIEHCTBUS
Ha reHoM. Penapanus JIHK u ero mexanusm. MojekyJIspHO-T€HETUUECKUIT MeXaHu3M MyTaluid. OCHOBBI
SKOreHEeTUKH. MoaupuKalnoHHass U3MEHYMBOCTh Kak (hopMa MpOsBICHHS ACUCTBUS IeHa B Pa3iIMYHBIX
ycioBusix cpeabl. Hopma peakiiuu opranu3MoB.
IIpakTnyeckoe 3aHsATHE.
HE MIPEeTyCMOTPEHBI
JlaGopaTopHbie padoThbI.
1 I'ennble MyTanuy.
2 MHOXECTBEHHBIN aJJIETIU3M.
3 XpOoMOCOMHBIE MyTall1H.
4 Buapl XxpOMOCOMHBIX MYTallMi U UX 3HAYEHUE B DBOJIIOIIUH.
5 T'eHOMHBIE MyTalUK.
6 MexaHu3M U MOCEICTBUS Ui Pa3IMYHBIX OPTaHU3MOB.
7 AuHeyriouaus — CyutHoCTh U (POPMBI MPOSIBIICHUS B PA3IMYHBIX OPraHU3MaX.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1 [uronnazmaTudeckue MyTallUu.

2 Ponb mytanuii mutoxoaapuanbaoi JIHK B pyHKITMOHMpPOBAHNY KIIETKH M OPTaHU3MA.
3 Ponb dakTopoB OKpYXKAIOIIEH Cpebl B BOSHUKHOBEHHH MYTAITHA.

4 MyTareHsl U XapakTep WX BO3JICUCTBUS HA TEHOM.

5 Penapanusa IHK u ero Mexanusm.

6 MonekyIsipHO-T€eHETUYECKUM MEXaHU3M MYTallui.

Tema 3. CTpyKTYpHO-(pYHKIIHOHAJbLHASA OPraHU3ALMs FeHOMa PACTeHUI U aHAIU3 (PYHKIUH reHa.
(OIIK-5)
Jlexknus.
CTpykTypHO-(DyHKIIMOHA/IbHAST OpTaHU3allsl TE€HOMa OIHO- W JBYJOJBHBIX pAcTeHUH Ha mpuMepe
MOJICTIBHBIX pacTUTENbHBIX 00bekToB: (Oriza sativa, Brachypodium distachyon, Arabidopsis thaliana,
Lotus japonicus). [IpencraBienne o roMOJIOTHA M TOMEOJOTMH, CHHTEHHMH M KOJMHEAPHOCTH T'E€HOMOB.
[TpuHIUIBI CPAaBHUTEIBHOTO KapTUPOBAaHUS. BHYTpUBHAOBOW MOIMMOP(HU3M I'€HOMOB PACTEHUH, METOBI
aHanm3a. Monekynspasle JIHK-Mapkepbl 1 MX posib B TE€HETUYECKUX HCCIEIOBAaHUSIX U CEJIEKLHU.
OCHOBHBIE KJ1acChl MOJIEKYJISIPHBIX MapKepOB.

I'enom xjoporutactoB W MUTOXOHIpUH. (OCOOCHHOCTH OpraHU3alMKM  XJOPOIUIACTHOTO T'€HOMA,
konbiieBeie  Mosekynbl  JIHK. BapuaGenpHOCTh pa3sMepa reHOMa XJIOPOIUIACTOB M €€  MPUYUHBL.
B3anMoneiicTBue sSAepHOTO M XJIOPOTUIACTHOTO TE€HOMOB (Ha mpumepe saepHbix reHoB GUN-1,2,5 u
PJ1®d-kapOokcwmnaser). ['enbr Rubisco. SlmepHble Te€HBI Kak pPETYISTOPHl AKCIPECCHHM  XJIOPOIUTACTHBIX
reHoB. JlokazarenbcTBa SHAOCHUMOMOTHYECKOTO MPOUCXOXACHUA IacTul. OCOOEHHOCTH OpraHHU3aliu
MrT-reHoMa, KOHCEpBAaTUBHOCTb MT-T€HOB W BBICOKash BapuaOENbHOCTh B TOPSAKE HX PACIONIOXKEHUS.
B3aumogeiicTBue saepHOT0, XJIOPOIUIACTHOTO M MUTOXOHAPUAIHHOTO T€HOMOB.

MoOunbHbIE TEHETHYECKHUE D3JEMEHTHI pacTeHuil. KoHTponupyromue >IeMeHThl pacTeHUH W HCTOPHS
ux OTkpbiTHA, OoT b. MakKnuntok nm0 Hactosmero BpeMeHH. Acu Ds-aneMeHTsl Z.mays. Tumsl
TPAHCIIO30HOB PACTEHHMl M HMX PaACIpPOCTPAHEHHOCTh B TE€HOMAaX JPYrux pacTeHuid. BrusHue
MOOUJIBHBIX 3JIEMEHTOB Ha W3MEHEHHWE T€HOMHOH CTPYKTYpbl PAacT€HHUN M aKTHMBHOCTHU Te€HOB. Poib
TPAHCIO30HOB B SBOJIIOIMM TE€HOMOB pAcCTeHMH U TOPU3OHTAIBHOM TIepeHoce. MornekynspHoe
OJIOMalIHMBAHHUE TPAHCIIO30HOB. BinsHuEe MOOMIBHBIX SJIEMEHTOB HAa W3MEHEHHE T€HOMHOW CTPYKTYpPBI
pactenuii. Poib TpaHCHO30HOB B PEryasUUU aKTUBHOCTU T€HOB. MOJEKyIsipHOe OJOMAaIIHUBAHUE
TpaHcro3oHoB. Mcmonws3zoBanue cuctem Enhancer-Inhibitor system (En-I); Enhancer-Suppressor-mutator
(Sp-m);Activator-Dissociation (Ac-Ds) nmns mMapkupoBaHHsl TE€HOMA, KapTUPOBAHUS M YCTAHOBIICHUS
(hyHKIIUM TeHa.

TpaHCrIO30HHBIA ~ MyTareHe3  pacTeHuid. TpaHCHO30HBI KaK  TEHETUYECKUH  HMHCTPYMEHT A
uccienoBaHus (QyHKUMM TeHa U Oenka. Vcmonb3oBaHME TPAaHCIIO30HOB ISl HANpaBICHHOTO
MyTareHe3a W MHaKkTHBalMKu reHa. KioHHpoBaHHE M€HOB C MOMOINBIO «BBITSATUBAHUS 3a TPAHCIO30HY.
OnHOKOMIIOHEHTHAsI CHCTEMa Ha OCHOBe Ac-aiieMeHTa KyKypy3bl ¢ CaMV  35S-nmpomoropom.
JIByxkommnoHneHTHast cuctembl Ac/Ds m gapyrme cucremsl Tpancno3oHoB. MHcepuuonnsiii T-JIHK n
TPAHCIO30HHBIM MyTareHe3 Kak WHCTPYMEHT JUIsl CO3JaHHsl TPAHCT€HHBIX PACTEHUH, UCIIONIb3YEMBbIX B
KayecTBe MojeNnu s u3ydeHus (yHkuum reHa. BoisBienune TpanchopmanToB B nomymsaausax T2 u T3.
HeoOxomumblii pasmep BBIOOPKH ISl BBISIBICHUS MHCEPLUU MO LIEJIEBOMY TeHY. BbineneHue reHoB,
MapKUpOBaHHbIX HHcepiuen. [IpenmymiectBa M HEIOCTAaTKM HMHCEPUUOHHBIX, OMC-HHIYLHPOBAHHBIX
U JIeJCIMOHHBIX MYTAHTOB Ul PELIeHHUs 33734 (PyHKIMOHAJIHLHOW F€HOMHUKHU.

MyTarMoHHbId aHamu3 Ui W3y4eHHs (PYHKIIMU TEHOB. MeToabl MPpSMOW M OOpaTHON TCHETHKU IS
yCTaHOBJEHUS (PYHKUMU TeHa, COBPEMEHHbIE TMOIXOAbl. MapKUpOBaHHE T€HOMa MPOTSIKEHHBIMU
NeNeusIiMA, BbI3BaHHBIMH ObICTpbIMU  HeWTpoHamu. [Ipoekt DEL-a-GENE — HoBas crparerus B
W3y4YeHUU (DYHKUMU OYTIUIUPOBAHHBIX TeHOB. I[IpuMeHeHHe MeTola T€HOMHOTO BBIYMTAHMS ISt
KJIOHMpOBaHUsI TeHOB. Mcmonb3oBanne DMC-MHAYIUPOBAHHBIX MYTAllMd B MYTAIl[MOHHOM aHAJIM3E.
ONUTeHETUYECKUE MEXaHU3MBbl PETYJISIMN SKCIPECCHH T'€HOB U UX OCOOCHHOCTH.

IIpakTH4eckoe 3aHATHE.
HE MIPETyCMOTPEHBI

JlaboparopHbie padoThbI.
HE MIPETyCMOTPEHBI



Tema 4. CucremMbl pa3MHOKEHUSI PACTEHU M UX FreHeTHYeCKU KOHTPOoJIb. (OIIK-5)

Jlekumus.
XKuznennole nukibpl pacreHuil. [eHetnueckue 3¢G¢GeKThl MPU BETETATUBHOM U TOJOBOM Pa3MHOXKEHHH,
IpU CaMOOMNBUICHHH U TepeKpecTHOM ormionoTBopenuud. HecoBmectumocts, [erepomopduas u
romomopdHas. OCHOBHBIE NPUHIMIBI (PYHKITMOHUPOBAHUS TaMETOMUTHOW U CIOPOPHUTHOM CHCTEM
romomopdHoit HecoBMecTUMOCTH (SI). I'eHbI, KOHTPOJIUPYIOIMINE CUHTE3 PACIIO3HAONINX CyOCTaHIIMA B
NBUIBLE M TKAaHU TecTUKa. MHOXECTBEHHbIE aJlJIeIi T€HOB HECOBMECTMMOCTM M WX TaIlIOTHIIBL.
MonekynsipHO-TEeHETUYECKHE MEXaHU3Mbl MPOSBICHHUS TamMeTOGUTHOW U CHOPOPUTHOH CHCTEM
HECOBMECTUMOCTHU. [ €HbI, KOHTPOJIUPYIOIINE CUHTE3 PACHO3HAIOMIMX CYOCTaHIM B MbUIbIIE M TKaHU
nectuka. MHOXECTBEHHBIE aJJieli TE€HOB HECOBMECTUMOCTHM W HX  TalulOTUOBL. — MexaHU3MBbI
OJTHOJIOKYCHOM (S-JIOKyC) HECOBMECTUMOCTH: raMeTopuTHasE HeCoBMeCTUMOCTh ¢ S-PHK-a3ubIM keHCKUM
nerepmuHaHTOM (Solanaceae); crmopoduTHAsE HECOBMECTUMOCTh C  S-TJTMKOTIPOTEHHOBBIMH YKEHCKHUMH
(SRK) wu  wmyxckumu  (SCR)  nmerepmunantamu, poib  SIRNA B perymsamum peakiuu
CaMOHECOBMECTUMOCTH. MyTaly TeHOB HecoBMecTUMOCTU (SI) U mposiBIeHHE CaMO-COBMECTUMOCTH
(SC). Tpancrennass Mozmenb TOAYYCHHUS] CAMOHECOBMECTHMOCTH Y TIPHPOMHOTO CaMOOMBLIUTENS A.
thaliana, 3HaueHue JAHHOTO SKCIEPUMEHTA ISl CO3JAAHMS CAMOOTIBUISIOIINXCS TPAHCTEHHBIX PACTEHU.
buonornueckoe 3HaueHNE HECOBMECTUMOCTH B TOAJAEPKAHUU TE€TEPO3UTOTHOCTH MOMYIISIINMI.
JIByIOMHOCTh KakK KpalWHHH ciydail TpOSBICHUS HECOBMECTHUMOCTH. CTpyKTypHO-(pyHKIIMOHAIbHAs
OpraHu3aIys MOJIOBBIX XPOMOCOM JIBYIOMHBIX pacTeHuid Ha mpumepe Carica papaya, Silene latifolia u
Rumex acetosa. ['eHeTnuecknii KOHTPOJIb NOIAEPHKAHUS IBYITOMHOCTH.
Anomukcuc —  mpupogHas — (opMa  BTOPUYHO-Oecrosnioro pasMHoXeHus. Vcropus — u3ydeHHs
aniomukcuca. Hapymienue nporecca JBOMHOrO OIUIONOTBOPEHMSI y IBETKOBBIX PACTEHHUN KakK MPUYMHA
o0pa3oBaHMs AMOMHUKTHYHBIX ceMsH. OCHOBHBIE THUIBI AallOMUKCHCA, €ro paclpoCTpaHEHHE U
ABOJIIOIIMOHHAS POJIb. [[aMeTO(UTHBIN alOMUKCUC W HapylmIeHHe Meio3a (amoMeio3) u crnopodUTHOTO
C ydYacTHEM KJIETOK HWHTEryMeHTa. [eHETHYeCKUid KOHTpOJb amoMukcuca. MyrtaHnTel A.thaliana c
HapylmeHusMu Mmeio3a (nzz; swil/ dyad)u oOpa3oBaHMe amOMUKTHUYHBIX CEMSH. | eHBI-KaHIUIAThI
arlOMUKCUCA. ATIOMHKCHC U €ro IMpakTUYeCKOe 3HaueHUe. DNMUIeHEeTHYECKHM MEeXaHU3M IpOSBICHUS
aroMHKCUCa y MyTaHTOB agol04 kykypy3el m ago9 apabuporicuc. Ponmp u QyHkmus OenkoB Argonaute
u RBR B konTposne pasButus sxkeHckoro rametodura. KoopauHupoBaHHOE pPa3BUTHE 3apoiblllia U
sugocnepma, reusl FIS2, FIE, MEA, PHERESI A.thaliana. Temst MET1 wu DME perynsarops
JKCHIpeccuu MarepuHckoro amwienss rena MEA B sHpocnepme. fIBieHME HMMIOPUHTUHIA MaTEPUHCKUX
U OTILOBCKHUX ajuleyieil MpH pa3BUTUU SHIOCIEpPMa, SMUTCHETUYECKUN MEXaHH3M UMIPUHTHHTA.

IIpakTH4eckoe 3aHATHE.
HE IIPETyCMOTPEHBI
JlaboparopHbie padoThbI.
Jlaboparopnas pabora "CructeMbl pa3MHOKEHUS PACTEHUN U UX TEHETHYECKUN KOHTPOJIB".

Tema 5. I'eneruueckue meroabl cejeknuu (OIIK-5)
Jlekuus.



[Monummonaust. MexaHu3Mbl BO3HHUKHOBEHUS TOJUIUIOMIOB U MX KIacCU(UKAIMS, aBTOMOMOIUILIONIBI
u ajutonoyurionasl.  IlonumionaHoe  IPOUCXOXKACHWE  BAXHEHUIIUX  KYJIBTYPHBIX  PaCTEHHM.
[Taneononuruionibl ¥ Heomonuruionsl. Ponb oTaneHHON ruOpuaAM3aluyd B BO3HUKHOBCHHM BHJIOB,
PEKOHCTPYKLIMsI T€HOMOB PACTeHM. SIBIeHHE reTepo3uca M TUIOTE3bl O MEXAHU3Max €ro IPOSBICHUS.
I'enernueckue >¢dexrsr nmpu nomumionanu. Cynpba AYIUIMIUPOBAHHBIX TEHOB Y  AJUIOMOJIUIUION]IOB.
BiysHue NONMIUIONAW3aLMA HA  OJKCIPECCHI0 TE€HOB Y  JUIONOJUIIOWIOB:SIBICHUE  3aMOJIKAHUS
OYTUIMIMPOBAHHBIX T€HOB (pelUNIpOKHOE M  oprancnenuduyHoe), auBepcudUKanus  QyHKIHH,
U3MEHEHUE YPOBHS 3KCIPECCUU. OINUICHETHUYECKUH MEXaHU3M 3aMOJIKaHusl TeHOB. CHHTETHYECKHE
MOJUIION B! apaOUIOICUC U M3YUYEHHUS! SKCIPECCUH AYIUIMIIMPOBAHHBIX TE€HOB B DSy MOKOJCHHH.
Ponp  momumuionaMu B JBONIOLMHM  TEHOMOB  pacTeHWd W BHpooOpaszoBaHus.  CTpykTypa
AJUIONOJIMIIJIONIHBIX T€HOMOB IIIECHUIIBI, XJIONMYaTHUKA, TpUTUKale, U Ap. [IpakTnueckoe UCIOIb30BaHKE
pa3HbIX TUIIOB MOJIMIJIOWJOB. AHEYIUIOMAMS JUIsl pelIeHHs 3aJad  KapTUpPOBaHUS TEHOB. TuIbI
aHEeyIUIOuA0B. MOHOCOMHBIM M HY/UIMCOMHBIM aHAaJIW3 Ha IIpuUMepe MIUeHUIBbI. [Ipumepsl NnpuMeHeHHus
AQHEYIUIOUMJAVY PACTCHUN B DPEILICHUM IPAKTHUYECKUX 3a4a4 I€HETUKU U CEJIEKLMH PACTECHUN.

lamionasl ecTecTBEHHbIE W HMCKYCCTBEHHbIE. METOAbI MOMyYeHHs] TalulouA0B: OMM3HELOBBIM METO,
TICEBIOraMUsl, MHAYLMPOBAHHBIN aHAPOTEHE3 B KyJIbType MbUILHUKOB, THOpUAU3aLUs C APYTUMHU BUIAMU
U CEJIEKTHBHAsl AIMMMHALIMA XPOMOCOM B rubpugHoM 3apojsimie. [IpakTudeckoe HUCHOIB30BaHHE U
3HA4YE€HHE TaIlJIOU]I0B B CEJIEKIIMOHHOM IpoLecce.

[urormazmarudeckass Myxckass crepwibHOCTh pactennit (IIMC). Kombuessie u  nuHeinbie JHK
MUTOXOHJIpUH pacteHui. [loBTOpel W BHyTpuMoOIeKyispHas pexomOuHarus. PHK-penaktupoBanue
MT-JIHK u xummepneie reHbl. Ponb MTt-xumMepHbix TeHOB B mpossieHuun [[MC. IIMC kak mnpumep
B3aUMOJICUCTBUS SIACPHBIX W  MHUTOXOHJPHUAIBHBIX TE€HOB. MOJEKYISIPHO-TEHETUUECKAE MEXAHU3MBbI
BOCCTAHOBJICHUS (PEPTUILHOCTH TBUIBIBI, TeHBbI-BOccTaHOBHTENU (eprunsHOCcTH (Rf), poms PPR
oenkoB. Crnerupuunocts Rf-renoB k tumy IIMC. Tunbel murtomnasmsl KykKypy3bl — T (Texacckuit), C
(wappya) u S (monmaBckuii) u mposiBienne [IMC. Mexanusm neiictBus reHoB-BoccTaHoButeneit [IMC
Ha npumepe Kykypy3sl C- S- wu  T-uuromnasmoil. DKOHOMUYECKOE  3HAUYCHHE  MyTalui
MUTOXOHJIpuanbHoro renoma u mnposisienuss [IMC. Hcnonb3oBanne [IMC B ceneKkuHMOHHOM MpOILIECcCe.
I'eneTnyeckas cxema TONYYCHHS MEXKIMHEHHBIX THOpUIOB Ha  ocHoBe  myrtammii  [[MC #u
BOcCTaHOBHTENEH (epTuinbHOCTH. PacmpocTpanenne mpakTUYeckoro mnpuMeHeHus sBiaeHuss [[MC B
CEJIEKLIUH CEJIbCKOXO035MCTBEHHBIX KYJIBTYD.

CrioHTaHHBIH W UWHAYLUPOBAaHHBIM MyTareHe3 Yy pacTeHuil. SlaepHble M LIMTOIUIa3MaTHYECKUE
MyTanuu. OCHOBBI 3aKOHa TOMOJIOTMUECKHX PpsAI0B HaciencTBeHHOM u3MeHunBocth H.M. Basumiosa.
NuayuupoBaHHBI MyTareHe3 pacTeHHd (U3NYECKUMHU, XHUMHUYECKUMH MYyTareHaMH M TSDKEIbIMU
MeTtauiaMu. CIIeKTp BO3HHUKAIOMMX MyTanuid. OCOOEHHOCTH BBISBICHHUS MHIYIIUPOBAHHBIX MYyTaIlMi Yy
pacteHuii. OCHOBHbBIE MPUHLMIIBI BBIAEIEHUS MYyTallMii y CaMOOIBUINTENEH, IEPEKPECTHUKOB U
BEreTaTUBHO pa3MHOKa€MBIX pacTeHud. XHMeEpbl, CTPYKTypa XMMEpPHOTO pacTeHuss M Ccynpda
MYTaHTHOTO CeKTopa B OHToreHe3e. OCOOCHHOCTH TE€HETHYECKOTO aHalIW3a pPAacTeHUH M BBISBICHUS
MyTaHTOB B M1-, M2-, M3-nokonenusix. [enernuecku 3(h(heKTUBHBIC KIETKH W HMX pOJb B MPOSBICHUU
WHAYIUPOBAHHBIX MyTaluid. Turmel MyTaunmié W METOAbl WX  BBLACTCHHUA.  XJIOPOQHUIBHBIE U
sMOpHONIeTabHbIE MyTalud. PacTHTENbHbIE TECT-CHCTEMBbl JUII OLEHKH MYTAareHHOro JeHCTBUSA
pPa3NUYHBIX COeNMHEHMH U (PaKTOpoB oOKpyxkaromed cperbl. CeleKIHMOHHBIE JOCTIKEHHUS C
UCIIOJIB30BAaHUEM MeETONa MyTareHes3a. XpOMOCOMHas UHXXEHEPHUS pacTeHuN. Manunysauuu
XpPOMOCOMHBIM COCTaBOM pAacTEHMH Ha YpPOBHE LEJIBIX TI'€HOMOB, OTAEIBHBIX XPOMOCOM H HX
CEerMEHTOB C IIEJIbI0 YBEJINYECHUS TE€HETUYECKOTO Pa3HOO0pa3usl KyJbTypHBIX BHJIOB.

IIpakTnyeckoe 3ansATHE.
HE MPeyCMOTPEHBI
JlaGopaTopHbie padoThbI.
JlaGoparopHas pabota "['eHeTHYeCKHEe METOIbI CENeKIUH'".

Tema 6. I'enetnka nMmmynuTera pacrenni (OIIK-5)
Jlexknus.

10



11

[lonatue wummyHutera pactenuid. Bxmag H.M. BaBumoBa B u3yueHHMH mpoOieMbl HMMYHHTETA.
OcHoBHbIe BO30yauTenu Ooje3Hel u  BpeauTenu pacteHuil. IlpakThueckoe 3HAYeHUE H3YUYCHHUS
IFEeHETUKH MMMYHUTETa pacTeHud. OCHOBHBIE THUIIBI MMMYHUTETa pPACTEHUN. BpoXKAEHHBIN aKTUBHBIN
UMMYHUTET — YCTOWYMBOCTH K OOJIe3HH, KOTOpas OOECIeUYMBaeTCsl CBOMCTBAMHU  pPAacTCHHUH,
MPOSABIIAIOIIMMUCSA Y HHUX TOJIBKO B CIlydae HallaJ€HUs IaToreHa. TUIbl aKTMBHOIO MMMYHHMTETa —
HecnennuuHbI  (0a30BbII  HMMMYHHUTET WIM TOPU3OHTANbHAs YCTOHYMBOCTB) M  CHEHU(PUYHBINA
(BepTuKanmbHas WM pacocrneunpuyeckas yCTOWYMBOCThH). IIpnoOpeTeHHBII WMMYHUTET pacTeHHH,
0COOEHHOCTH, OTIIMYHS OT NMPHUOOPETEHHOTO MMMYHHUTETA )KUBOTHBIX.

MoneKyasipHO-TeHETHUECKUE MEXaHU3Mbl HECTECHU(PHUECKOTO BPOXKICHHOTO HWMMYHHUTETa PACTCHHA.
Penienitopsl BpOXKACHHOTO HeCTEMU(PUUHOTO MMMYyHHMTeTa W ux juranael. Ctpykrypa penentopoBPRR.
AxtuBupytomue ux qurangsl PAMP, HAMP, DAMP—uyxeponnslii Onomarepuani, MONaBIIMKA Ha
MOBEPXHOCTh  KJIETKH. KOHCEpBaTMBHOCTH pPELENTOPOB HECHEHU(PHUUYHOTO MMMYHUTETa (Ha TpuMepe
penenTopoB ¢uiareJuinHa pacTeHUI U )KUBOTHBIX). Jlpyriue KOMIIOHEHTHl UMMYHHOTO OTBETA.
MoneKkyasipHO-TeHeTHUECKUE MEXaHU3MBbl CHEUU(UIECKOT0 BPOXKICHHOTO HMMYyHHTETa. DddexkropHble
MOJIEKYJIbI TIATOT€HOB (ANMUCUTOPBI) W uX penentopbl (R — Oenku). [loMeHHass CTPyKTypa pelenTopoB,
ocHOBHbIE TUIBL. LRRS — cTpykTypHas ocHOBa MMMYyHHOro oTBeTa pacreHuil. R-rensl Tuma I — camble
no’auMop(dHbIe TeHbl pacTeHui. Teopus conpsKeHHOW IBOMIONMK X03IMHA U Tapa3uTa. lumoresa dnopa
«reH Ha reH». OyHKIHS CaauUUIOBOM KHUCIOTHI, XaCMOHOBOW KHCIIOTHI, OTUJIEHA U Jp. TOPMOHOB B
MMMYHHOM OTBeTe. Peakiusi CBepX4yBCTBUTEIBHOCTH. Pa3nuumne oTBeTa Ha MOBpEXIEHHE OMOTpodamH,
HEKpOTpopaMu M HACEKOMBIMH. AHTOTOHM3M CUTHAJbHBIX IIyT€H, YYacCTBYIOIIMX B 3allUTe€ OT
6uotrpooB 1 HEKPOTpooB. BiMsHue MaToreHoB Ha pa3BUTHE UIMMYHHOTO OTBETA.

CropokeBast MoOJelb HMMMYHHTETa. AyTOMMMYHHBIE pEakIUM Yy pacTeHuil. SIBieHune TruOpHIHOTO
HEKpO3a — PpacHpOCTPAHECHHOCTh WM F€HETUYECKHHA KOHTPOJIb. Poib MOOMIBHBIX MMMYHHBIX CHUTHAJIOB
B Pa3BUTUU CHUCTEMHOTO NPUOOPETEHHOTO MMMYHUTETa M WMMYHHOW NaMSTH.

IIpakTnyeckoe 3aHsATHE.
HE TPEAYCMOTPEHBI
JlaGopaTopHbie padoThbI.
JlaGoparophas pabota "['eHeTHKa UMMYHUTETa pacTeHUN".

Tema 7. 'eHeTHKA OHTOTeHE3a paCTEeHUI
(OIIK-5)

Jlekumus.
OOmue NpPUHLUIBL PETyAsSUUd  pa3BUTHUS pacTeHW. [eHeTHyeckue OCHOBBI PETryNSlIHMU Pa3BUTHUS
pacteHuii putoropmoHamu. ['eHeTHYECKHA KOHTPOJIIb MopdoreHe3a pacTeHHil. [ eHeTHUeCKUH KOHTPOJIb
pa3BUTUS PA3HBIX JOMEHOB 3apojbllia. [ €eHeTHYeCKUI KOHTPOJIb DPa3BUTHS ANMHMKAIbHOM MEpUCTEMBI
nmobera, McTa, KOpHs. [eHeTHYeCKuii KOHTPOIb.

IIpakTnyeckoe 3aHsATHE.
HE TPEAYCMOTPEHBI

JlaGopaTopHbie padoThbI.
JlaGoparophas pabota "['eHeTHKa OHTOreHEe3a pacTeHH".

Tema 8. 'eHeTHUeCcKE TEXHOJIOTMH PACTEHHUI B PellIeHNH 32124 CeJIEKIUU U CEMEHOBOICTBA
(OIIK-5)
Jlekumus.



I'enetnueckass uHXKeHepus pacTeHui. McTopus nmoiy4eHus TPaHCTEHHBIX PacTeHUH. MeTonbl MOIy4eHHUs
TPAaHCI€HHBIX pacTeHuu. [Ipsmble MeTOmbl IOIMy4YeHUs TPAHCTCHHBIX pacTeHHW. Bekrtopel s
reHeTHYeCcKod TpaHchopmauuu pacteHuil. Co3gaHue KOMHTETPATUBHBIX U OMHAPHBIX BEKTOPOB IS
nepeHoca uyxepoanoit JIHK. Mcnons3oBanue celeKTUBHBIX MApKEPOB U PEMOPTEPHBIX reHoB. Obmactu
IIPUMEHEHHUS TPAHCIEHHbIX pacTeHui. [lonmydyeHHe KaueCTBEHHO HOBBIX IIPOJYKTOB Ha OCHOBE
TPAHCTE€HHBIX PACTEHHMH: C 3aMEUICHHEM CO3pPEBAaHUS U KOHTPOJIMPYEMBIM CO3PEBAaHUEM; YIIydILIEHUE
MUIIEBBIX M TEXHOJIOTMYECKHX  CBOMCTB; YCTONYMBBIE K TrepOunmaaM; YCTOWYMBBIE K
HACEKOMBIM-BPEIUTEIISIM; YCTOWYMBBIE K Oo0Je3HsAM M Jp. Metabonuueckas WHXXEHEPUS Ha OCHOBE
TPAHCTEHHBIX TEXHOJOTHMM — BOCCO3AaHHE OTCYTCTBYIOIIMX METa0OIMYecKux myTed. TpaHCreHHbIe
pacTeHMss puca C KapoTHHOMJAMM, TpaHCIE€HHbIE pAacTEHUsl TOMara € IUIOJAaMH, HaKalUIMBAaIOIIMMHU
aHTOIIMAH, TONyOble PO3bl M T'BO3AUKU. TpaHCTEHHbIE pACTEHUs — TMPOAYLEHTHI (hapMaIleBTUYECKUX
0enKoB, BakUWH, aHTUTEN. Tpancdopmanus xiaoporutactHoi JJHK.

Pa3paboTka MeTOAOB 3amMTBl  OKpY)KAroImell cpeapl Ha  OCHOBE TPAHCTEHHBIX  PacTCHHM.
buonerpagupyemsle Marepuanabl HA OCHOBE TPAHCICHHBIX pacTeHUH. TpaHCTeHHBIE pacTeHUs Ui
OYMCTKM IOYB U BOJOEMOB (MONIOLIAIOIIME M pPa3pylIarolliie TOKCHYHbIE COeIUHEHHUs). TpaHCreHHbIE
pacTeHusi — TeCTepbl 3arpsiI3HEHUN. BUOTOMIMBO M3 TPAHCTEHHBIX PACTEHUM. APryMEHTHI POTUBHUKOB
UCIOJIb30BaHMUsl  TPAHCTE€HHBIX pacTeHUd. IloreHnManbHbIE NPOOIEMBI HMCIOIB30BAHUS TPAHCIEHHBIX
pPacTeHMH U IIyTH UX PEILICHUS.

I'enomnoe penakrupoBanue pactenuil. Cuctema CRISPR—Cas nnsi mosnyudeHus UeneBbIX MyTaluil B
pa3IMYHBIX PACTUTENBHBIX OpraHu3max. Tunel Mytauuid, reHepupyeMbix CRISPR—Cas9. Penaktopsl
uTO3MHOBBIX ocHOBaHUM (CBE) u penakropsl aneHnHOBBIX ocHoBaHMil (ABEs) na ocnoBe CRISPR
U HUX OCOOCHHOCTH.

MosneKkyasipHO-TeHETHUECKHE MapKepbl B  pelIeHUH (yHAAMEHTAJIBHBIX UM MNPAKTUYECKHX  3aj1a4y
TCHETUKA M CEJIEKIUHU. TUIbI T'€HETUYECKUX MAapKepoB. MeTonbl CO3[aHUs T'€HETHYECKUX MApPKEpOB.
OCOOEHHOCTH TPUMEHEHHUs] TEHETHMYECKUX MApKEpOB B PEIIEHHH TEHETHYECKUX M CENEKIIMOHHBIX
3ama4. Mapkep-onocpenoBaHHas CeleKkuus pacreHuil. [IpuHIMIBI T€HOMHOM CENEKLMM PAaCTEHHM.
IIpakTHueckue mpuUMepbl NPUMEHEHUS METOAOB MAPKEPHON U T€HOMHOM CEJIEKIIUU PACTCHUM.
IIpakTH4eckoe 3aHATHE.
HE TPELYCMOTPEHBI
JlaboparopHbie padoThbI.

Jlabopatopnas pabota "['eHeTHUECKHE TEXHOIOTHU PACTCHHUI B PEIICHUH 3a]1a4 CEJICKITUU 1
ceMeHOoBOICTRA".

Tema 9. BBenenne B reHeTuky ;kuBoTHbIX (OIIK-5)

Jlexknus.
3HaueHHe TEeHETHMYECKOro aHajin3a JJISL 06H161>’I u CpaBHPITeJIBHOﬁ T'CHCTUKH KHUBOTHBIX, CUCTCMAaTUKU,
3BOJIIOIINH, 61/IOXI/IMI/II/I, CCIICKIIMYM, MCAOMUIIUHEI. T'eHeTnyeckuili anamu3 Y KUBOTHBIX. T'enernka
Pa3sBUTHA KUBOTHBIX. HpOI/ICXO)KI[eHI/IC JOMAalIHUX XKUBOTHBIX. OCHOBHEBIE 3alauy I'CHCTHUKU U PAa3BCACHUA
KUBOTHBIX. M3MeHuMmBOoCcTh W €€ ponb B ceneknuu. MHorooOpasue u pasHooOpaszue Topoj
CEJILCKOXO3IMCTBEHHBIX JKHUBOTHBIX, IITHUIBI, pI:I6 H Opyrux BHUOOB. I'eHeTHUKO-CTAaTUCTUYECCKUE OCHOBEI
COBCPUICHCTBOBAHU A HOHy.IISII_II/Iﬁ CEIILCKOXO3IUCTBEHHBIX JKUBOTHBIX.

IIpakTnyeckoe 3ansATHE.
HE MIPEeTyCMOTPEHBI

JlaGopaTopHbie padoThbI.
HE MIPEeTyCMOTPEHBI

Tema 10. MeToab! reHeTuku kuBOTHBIX (OITK-5)
Jlexknus.
Mertonsl otbopa. OTOop M monbop npomsBoauTeneld. OIEHKA )KUBOTHBIX MO (EHOTHIY U TECHOTHUILY.
Bapuantel HampaBneHus orbopa. [IposiBieHus: JeTanbHBIX MYTAIllWid, BBISBICHUE HOCUTENICH JIETAThHBIX
MyTauuid. IeHeTnyeckue aHOMaIMM y JKUBOTHBIX. [€HETHMUECKOE KapTUPOBAaHUE Yy IKMBOTHBIX.
MonekynsapHO-TeHETUYECKUI aHAIU3 Y dKUBOTHBIX.
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IIpakTH4Yeckoe 3aHATHE.
HE TPELYCMOTPEHBI
JlaboparopHbie padoThbI.

Jlabopatopnas pabora. OcBoeHHE METOIOB MOJICKYJISIPHO-TeHETHUECKOoTo aHaiu3a (Beiaenenne JJHK u
PHK, IILP, ananu3 sxcrpeccuu TeHOB, METOIBI TCHOTUITUPOBAHMS, KIOHUPOBAHUE TEHOB).

Tema 11. MoaeibHbIe 00beKThI FreHeTUKH KUBOTHBIX. (OIIK-5)
Jlexknus.

MogenbHble KUBOTHBIE B TeHETHKE (MO3BOHOYHEIE). [[03BOHOYHBIE >KMBOTHBIC KaK MOJEIHHBIA OOBEKT
B TeHeTuke (TppBBYHBI U pPbHIOBI). OOmactu npuMeHeHuss B Owonorun. OCOOEHHOCTH CONEpKaHUA |
pa3sMHOXEHHS.  ODTHYECKHE  aCIeKThl HUCIOJB30BaHHMS B OKCIEpUMEHTax. lcmonmb3oBaHHE B
TPAHCIIALIMOHHBIX ~ HMCCIENOBAaHUSAX, OOOpyIOBaHWE W TEXHOJOTHHM COJCPIKaHUS, TEeHETUYECKOE
pazHooOpa3ue, METOABl MPIKU3HEHHBIX MOPGOPYHKIMOHAIBHBIX HcchenoBanuii (Bkmouas MPT),
(hapMakoIOTUYeCKUe MCCIEAOBaHUS, TOKCUKOIOTHYECKUE UCTIBITAHMSL.

IIpakTnyeckoe 3ansATHE.
HE MIPEeTyCMOTPEHBI
JlaGopaTopHbie padoThbI.

Jlaboparopnas pabora. OCBOeHHE METOJOB TEHOMHOTO aHaIH3a (3HAKOMCTBO C TEXHOJIOTUSIMU
CEKBEHHUPOBAHUS T€HOMA M METOJJaMH aHAITN3a TCHOMHBIX JTAHHBIX ).

Tema 12. YacTHasi reHeTuka ;kuBoTHBIX (OIIK-5)
Jlekuus.
YacTHast reHeTHKa >KUBOTHBIX. McToku. Pa3BuTHe wHCClenOBaHUM MO YaCTHOM TE€HETHUKE >KHUBOTHBIX.
[Ipumepsl pabOT MO YACTHOM T€HETHKE CEIHCKOXO3SHCTBEHHBIX >KHBOTHBIX. POJb YacCTHOW T€HETHKH B
xuBoTHOBoACTBe. [lpumepsr  JIHK-mapk€poB mNpoOmyKTHBHOCTH, HACJICACTBEHHBIX  OOJE3HEH U
YCTOWYMBOCTU K MH(EKIMOHHBIM areHTaM y pa3HbIX KHUBOTHBIX.

IIpakTnyeckoe 3aHsATHE.
HE MIPEeTyCMOTPEHBI

JlaGopaTopHbie padoThbI.
HE MIPEeTyCMOTPEHBI

Tema 13. 'eneTuueckue pecypcebl :kuBoTHbIX (OIIK-5)
Jlexknus.

[lonsTne reHernueckux pecypcoB. CTaryCc TIe€HETMUECKHX PECYPCOB JKMBOTHBIX. Kpurepun ouneHku
COCTOSIHMsI T€HETUYECKUX pecypcoB. MeToapl M IOAXOABI K COXPAaHEHUIO T'€HETUYECKUX PECYpPCOB
KUBOTHBIX

IIpakTnyeckoe 3ansATHE.

Cemunap "MeTo1bl TEHETUKH KUBOTHBIX".
JlaGopaTopHbie padoThbI.

HE MIPEeTyCMOTPEHBI

Tema 14. 'enombl 1oMamHuX kUBOTHBIX (OITK-5)
Jlexknus.

ba3pl [MaHHBIX TEHOMOB JIOMAIIHUX JKUBOTHBIX. Pabora c 0a3amu maHHBIX. OpraHuszanusi TE€HOB
miekonutaromux. CrpykrypHas reHomuka. CpaBHUTENIbHAA FTeHOMHUKA. METo/Ibl aHaI13a TeHOMa.

IIpakTH4eckoe 3aHATHE.

Cemunap "MonenbHble 00bEKTHI TCHETHKH KUBOTHBIX .
JlaboparopHbie padoThbI.

HE TIPETyCMOTPEHBI
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Tema 15. buorexHonorusi B :xuBoTHOBOACTBe. (OIIK-5)

Jlexknus.
brotexHonorus B )KUBOTHOBOJCTBE. VICKYCCTBEHHOE OCEMEHEHHME M KPUKOHCEpBaLUs CEeMEHHU (HCTopus,
MIPEUMYIIECTBO, HEpelIeHHbIe Mpodiembl). KprokoHcepBalus M TpaHCIUIAHTAMU 3MOPUOHOB (MCTOPHS,
MPEUMYIIECTBO, HEpelIeHHbIe MpoOnemMbl). TpaHCIUTaHTalMs SMOPHOHOB  CENBCKOXO3SHCTBEHHBIX
KUBOTHBIX U €€ POJb B TEHETUYECKOM IMPOrpecce B KUBOTHOBOJCTBE. | eHeTHUECKOE KIOHUPOBAHUE
KUBOTHBIX (METOABI KIIOHMPOBAHMSI, IEPCIEKTUBBl MCHOIb30BaHUs). Mapkép-HanpaBieHHas CEJIEKLUs B
JKUBOTHOBOACTBE U IITHULECBOACTBCE. I'enomuas CCJICKIUA. ba3znl JaHHBIX II0 MapKépaM MMPOAYKTUBHOCTH
U T'€HOMAaM CEJIbCKOXO3AMCTBEHHBIX JKUBOTHBIX. I €CHOMHOE PCAAKTUPOBAHUC Yy JKUBOTHBIX.

IIpakTH4eckoe 3aHATHE.
Cemunap "HacTHas reHETUKA KUBOTHBIX .

JlaboparopHbie padoThbI.
HE IIPETyCMOTPEHBI

Tema 16. I'enetuka :xxkuBoTHbIX U OMoMeauumnHa (OIIK-5)
Jlekuus.
JKuBoTHBIE MOAeNM B TEHETHYECKHX  HMCCJICNOBAaHUAX B 00JacTH OWOJOTMH  pa3BUTHS U
HelipoOuonoruu. [eHernueckas MomuQUKAIUg OPraHW3MOB: TPAHCTEHHBIE >KWBOTHBIE Ha CIyxk0e Yy
MEIUIIMHBI. MUIIEeHb-HANpPaBICHHAs Teparus, T€HOMHOE PEAAKTUPOBAHUE U T€HHAs TEepaIusl.

IIpakTH4eckoe 3aHATHE.

CemuHnap "I'eHOMBI TOMaIIIHUX )KUBOTHBIX".
JlaboparopHbie padoThbI.

HE TIPETyCMOTPEHBI

Tema 17. BBenenne B Teopuio 3osonnu. (OIIK-3)
Jlekumus.
Hctopusi 60pbObI SBONIONUOHHBIX W AHTHABOIIOIMOHHBIX B3MNIAJOB Ha IMPOUCXOXKICHHE M pa3BUTHE
OpPraHMYEeCKOro Mupa 3eMiId. AHTUAIBOJIOLMOHHBIE B3MNIS/Ibl. AHTHYHBIE MPEACTABICHUS 00 SBOIIOIMH.
Kpeanmonusm u ero ¢opmsl: Teusm, neusM, karactpodusm. [IpencraBurenn kpeanuoHu3Ma B OHOJIOTHU.
Teneomorust u ee MPOSIBICHUS B OHOJOTHYECKUX TEOPHSIX: OPTOreHe3 (OpToCeNeKius), (UHAIU3M,
HoMmorene3. Konnenmuu npegopmusma U SIUTeHe3a; UX COBPEeMEHHasl TpakToBKa. KoHIenuus J1eCTHUIBI
cymectB. Tpanchopmuszm. MHorooOpasue u KiacCU(pUKAIMKI dBOJIONMOHHBIX TeOpuil. Teopus 3BOIIOIUHI
KaK TEOpETUYECKUil (yHITaMEHT COBPEMEHHOMN OMOJIOTHH.
IIpakTnyeckoe 3ansATHE.
1 Mudonornyeckoe MUPOBO33pEHUE U CTUXUHHBINA KPEALIMOHU3M.
2 AHTHYHBIE B3DISIIBI HA kuBYIO nipupony (I'epakmut, Jlemokput, Ommnenokn, Apucrorens, Jlykpenunii
Kap).
3 OcoOEHHOCTH CPETHEBEKOBBIX BO33PEHUI HA TIPUPOY.
4 ®opMupoBaHHE MPEICTABICHUN O OMOIIOTHYECKOM BUJIE.
5 BbuHapHas HOMEHKJaTypa.
6 3nauenue pador K. JIunHes A1 HOATOTOBKU 3BOITIOIIMOHHON TEOPUH.
7 OBomonronHas teopus JK.b. Jlamapka.
8 ®opMUpOBaHUE OCHOBHBIX HBOJIFOIMOHHBIX TOHITHI.
JlaGopaTopHbie padoThbI.
HE TPEAYCMOTPEHBI
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
1 Co3manue THUIOIOrHYECKON KOHIIEMIINN BAA.

2 Pa3HooOpaswue B3IVISI0B Ha pa3BUTHE OPTaHUYECKOTO MUpa (Teopust KaracTpod, KOHIETITUN
npedopMH3Ma U AMUTeHEe3a, TPAHCHOPMHU3M).



3 I'maBHBIE pe3ynbTaThl OMUCATENHFHOTO MEPHO/Ia: MHBEHTAPHU3ALIKs )KUBOI IPUPOIBI, pa3padoTka
OCHOBHBIX MOHATHSI MOP(OJIOTHUH, OCHOB HAyYHOU TEPMUHOJIOTUH, IPHHLIUIIOB U METO/IOB
KJIaccu(UKAIIMH OPraHUYEeCKOT0 MUpa 3eMIIH.

Tema 18. UcTopusi pazBuTHs 3B01I00HOHHBIX Haeil (OITK-3)
Jleknus.

Mudonoruyeckoe MUPOBO33PEHUE M CTUXUHHBIA KpealMoOHU3M. AHTHYHBIC B3IVISABI Ha JKUBYIO MPHPOIY
(T'epakmut, lemokput, Omnenoxi, Apucrorens, Jlykpenuit Kap). Oco6eHHOCTH CpeHEBEKOBBIX BO33PEHUI
Ha npupony. OmucarenbHbli mnepuon B Ouonoruu. IlpencraBneHne O MHOXKECTBEHHOCTH MHUPOB.
CruxuiiHblil MatepuanusM. J[MCKycCMU O CaMO3apOXKJIE€HUU YXU3HU M BO3MOXXHOCTH HEOIPAaHUYEHHOMN
U3MEHYMBOCTH BHJIOB.

dopMmupoBaHUE TMPEACTaBICHUN O OuonornueckoM Buzae. OBomonuoHHas Tteopus JK.b. Jlamapka.
®opMupoBaHHE OCHOBHBIX 3BOMIONMOHHBIX MoHATui. Y. JlapBun. Kpatkue cBenenus nmo ouorpadum Y.
Hapsuna. Hcropusi cozmanusi somounonHoro yuenus Y.Jlapsuna. OcnHoBHble pabotbl Y. JlapBuHa.
VYuenue o 6oprbe 3a CylecTBOBaHUE KaK KpacyrojbHbIN KaMeHb JapBHHHU3MA. DOpMUpPOBaHME U KPU3UC
KJlaccuyeckoro aapBuHu3Ma. Co3JaHMe OCHOBHBIX HAIPaBICHUNA B TEOPHH 3BOMIOUMU. OCOOCHHOCTH
pa3BUTHS HBOJIONMOHHON TeOopHuM B OOTAaHMKE M 300JO0TMH. ODKCIIEPUMEHTAJIbHBIC JI0Ka3aTelbCTBA
€CTECTBEHHOro o0TOopa. PoXkaeHWe TeHEeTMKM M OTKPBITUE JTUCKPETHOTO XapakTepa HaclIeJOBaHUS
npusHakoB B Hadase XX B. CUHTeTHYecKas Teopus 3BOMOLUUA. OCHOBHBIE IOJIOXKEHUSI CUHTETUYECKOU
TEOPUU IBOJIIOLUH.
IIpakTnyeckoe 3ansATHE.
1 Kparkue cBenenus o 6uorpaduu Y. lapsuna.
2 HWcrtopus co3manus 3BostononHoro yuenus Y.J/{apsuna. OcHoBHbie padoTsl Y. [lapBuHa.
3 Jlornueckas CTpyKTypa AapBUHU3MA.
4 Yuenue 00 yBeTWUCHUU YUCICHHOCTH MTOMYJISIIUNA B TEOMETPHUUIECKOM MPOTrPEeCCHH.
5 Yuenwue o paclIipeHIH pecypcHOii 6a3bl B apu(METHYECKON MPOrPeCcCH.
6 Heus0OexxHOCTHh OOpHOBI 3a CyIIEeCTBOBAHHE.
JlaboparopHbie padoThbI.
HE IIPETyCMOTPEHBI
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1 Yyenue 00 3yIMMUHALNMN.
2 EcrecTBeHHBIN 0TOOp Kak CleACTBUE OOPHOBI 32 CyIIeCTBOBAHUE.
3 BHyTpunonymisiiioHHas K3MEHYMBOCTh KaK HE00X0IMMas PEeNoChUIKa €CTECTBEHHOTO 0TOOpa.
4 uddepenunanbHOe BOCIPON3BEICHUE IPU3HAKOB IIPU CMEHE TTOKOJICHUH.
5 ApnanTtanuu Kak opmMa H3MEHYHUBOCTH.
6 AnanTanuoreHes U BUJ00Opa3oBaHUeE.
7 MBonsuus kak HEOOXOAMMOE YCIOBHE BUI000pa30BaHUSI.
8 IlporpeccuBHas ABOIOLUS OPraHUUYECKOTO MUpA.

Tema 19. MuxkposBoaonus. (OIIK-3)
Jlexknus.



OOmiast XapakTepUCTHKA SJIEMEHTApHBIX HSBOJIIOLMOHHBIX (akTopoB.MyTannonHslii mporecc. OO6mas
knaccudukanus Mytauid. Yactora crioHTaHHBIX MyTanuid. OOparHbie MyTalui. BeposTHOCTh IPOSIBICHHS
MyTaHTHoro amiens B (Qenorune. Cynpba MyTaHTHOTO ajuledss B MOMYISIIUAX TaluIOOWOHTOB,
IUIJIOOMOHTOB M TOJMIUIONAOB. [eHeTndeckas CTPyKTypa MOMyIsAIUH. MeXaHu3M HacleOBaHUs B
nonynsauusax. ['eHeTndyeckoe paBHOBECHE B NAHMUKTHUYECKOW IONMYJALMU U €T0 TEOPETHYECKUU pacyer.
3akon Xapau-BaiinOepra. ®akropsl TE€HETHYECKOMW JAMHAMHUKU momymsiuuii Pome uHOpuauHra wu
TOMO3UTOTU3alUU. B3auMozaeicTBUE aJuIeIbHBIX TE€HOB. [ €HETHMYECKMH HUMIIPUHTUHI. MeloTtnyeckuin
npaiiB. /laBnenue mytanuii. KomOrHaTHBHAs M3MEHUMBOCTh. B3anuMoseiicTBus HeaueabHbIX TeHoB. Jpeiid
reHOB (TE€HETHKO-aBTOMAaTHUECKHE, WIJIM CToXacTHueckue mnpouecchl). Dpdextsl bonnynna (3¢dexTs
«OyTBUIOUHOTO TOPJIBIIIKAY ), CBS3aHHBIE C U3MECHEHUEM YHCICHHOCTHU. [1omysiiiMOHHbIe BOJHBI: UX THIIBI U
3HAUEHHE B D3BONIIOLUUHU. M30md1us Kak 3JeMEHTAapHBIA 3BOMIOUMOHHBIN (akrop. DdexT ocHoBarens.
Hpetid reHoB B uzonsarax. Murpaiuu.

IIpakTnyeckoe 3aHsATHE.
1 T'enetnueckue GaKToOpbl B HBOIIOIHH.
2 Ot0op Kak HaIpaBISIOMUN (HaKTOP IBOJIOIIHH.
3 T'enetnueckue GaKTOpbl U3OISALUH.
4 MexaHu3M reHETUYECKOr0 rOMe0CTasa.
5 3HaueHue NONYISUOHHON T€HETUKH B Pa3BUTUHU BOJIIOIIMOHHON TEOPUH U OXpaHE OKPYKaIOIIen
CpElBl.
6 CyuHoCTb MOHATHA TeHO(OH/1a ¥ €T0 3HAYCHUE JJIS1 COXPAHEHUs CTaOMIBHOCTH OMOC(epHl.
7 T'eHeTH4ecKasi TeTEPOT€HHOCTh M YHUKAJIBHOCTD MPUPOIHBIX OIS,
8 IIpoOGnembl, CBSI3aHHBIE C BBISBJICHUEM YPOBHS OMOIOTHYECKOTO pa3HOOOpasus U €r0 COXPAaHEHUEM.
9 Konrneniuu ecTeCTBEHHOTO 0TOOpA.
JlabopaTropHbie padoThbI.
HE TPEAYCMOTPEHBI
3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1 Crabwimmsupyromuii oToop.
2 IIpobnema 0ObEKTOB CTAOMIM3ALINHU: TAKCOHBI HITU MPU3HAKH.
3 CBepXIOMUHHUPOBAHHUE.
4 YcroluyuBBIN OIUMOPHU3M.
5 Kanamm3upyrommuii oTo0p.
6 Jlu3pynTHBHBII 0TOOP.
7 YcnoBus coXxpaHEHHs MOIUMOpP(PHU3Ma MpU AU3PYITUBHOM O0TOOPE.
8 IlonoBoit oT60p, ero cnennuka.
9 IMomumopdu3m NPUPOTHBIX OIS,
10 IIpobrema reHeTUYECKOTO TPpy3a.

Tema 20. buosnornyecknii Bua. Bugoodpazosanue. (OIIK-3)
Jlexknus.
CoBpeMeHHbIE KOHLENIMM BUAA. DBOJIOIMOHHO-OMOJOTMYECKas KOHLEMIMS BuIa. Bua kak cucrema
MOTEHLUAIBHO CKPELIMBAIOLIUXCSA MOMYyISIUi. MexaHu3smbl MeXBHIOBOW u3oisuuu. Kpurepun Buza.
BunooOpa3oBanrne — Ka4eCTBEHHBIN ATal IBOJIOMMOHHOIO Mpoiecca. Momenu BUA000pa3oBaHUs. DTaIlbl
Buno0oOpa3oBanus. Konuemnius ¢popmupoBanus skonornyeckoil Humu Buaa mno Jx. JIaky. HezaBepmennoe
BUZI000pa3oBaHUeE.
[TonyBunsl. Bunel-noitHuku. ['mOpunHble 30HBL BumooOpazoBanue u mpoOIEeMbl OHOIOTHYECKOTO
pa3HooOpa3usi Ha ypOBHE BHYTPHBHIOBBIX TPYNIHUPOBOK. [IpoGrmembl coxpaHeHus moaumopdusma Ha
Pa3NIUYHBIX ATanax BUA000pa30BaHUs.
IIpakTnyeckoe 3ansATHE.
1 Tunonoruueckasi KOHIENINS BUJIa; MOHOTUIIMUYECKHUE U OJUTUIIMYECKUE BUJIBI.
2 TakcoHOMHMYECKasl, DKOJOTUYECKAS. U XOPOJIIOTHYECKAsl CTPYKTypa MOIUTUIINYECKOTO BUAA.
3 MexaHu3Mbl MEXBUIOBON M30JIALUY.
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4 3naueHue pa3HbIX (HOPM H30JISLUN B BOJIIOLIUH.

5 JlomoJHUTENbHbIE U TPOU3BOAHBIE KPUTEPUU BUAA: (PU3UOIOTO-OMOXUMUYECKUH,
TEeHETUKO-KApUOTUITUIECKHM, (PU3NO0JIOTO-peNPONYKTUBHBINA, TOJTOTUUECKUH, HCTOPUIECKHIA.

6 IlepBuuHas uzonauus u ee GopMbl: IPOCTPAHCTBEHHO-Teorpaduueckas, SKoJIOorn4ecKas,
TeHEeTUYeCKasl.

7 Ponb ecTecTBEHHOTO 0TOOpA U AIEMEHTAPHBIX 3BONIOIMOHHBIX ()aKTOPOB B pa3HBIX THUIAX
JTUBEPTEHITNH.

8 Konmenmus hopmMupoBaHus SKoIOrHUeckoi Humy Buaa mo Jx. JIoky.
9 HesaBepiieHHOE BUA00Opa30OBaHHE.
10 TTonmyBunbl. Buabl-1BOWHHUKH.

11 BugooOpa3oBaHue u mpoOiieMbl OMOIOTHYECKOTO Pa3HOOOpa3ns Ha YPOBHE BHYTPUBHUIOBBIX
IPYNITUPOBOK.

12 TIpoGnembl coxpaHeHus moauMopdu3Ma Ha pa3IHyHbIX dTanax BUI000pa30BaHusl.
JlaGopaTopHbie padoThbI.
HE MPeyCMOTPEHBI
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

1 JluBepreHuus U30JMPOBAHHBIX MOMYIISALUI 110 TeHETUYECKUM (haKTOpaM, KOHTPOIUPYIOIIUM
aJJalITUBHBIC IIPU3HAKH.

2 JluBepreHIMs N30JUPOBAHHBIX MOMYIALUHN 110 TeHETUYECKUM (pakTopam, KOHTPOIUPYIOIIUM
MIOCTKOIYJISILITUOHHYIO U30JISALIHIO.

3 JluBepreHuMs: U30JIMPOBAHHBIX MMOMYJISALUH 110 TEHETUYECKUM (PaKTOpaM, KOHTPOIUPYIOIIUM
IIPEKOIYJIALIMOHHYIO U30JISALHIO.

Tema 21. Makpossosawuus. (OIIK-3)
Jlekuus.

MakposBomorusi. EcTecTBeHHass mnepuomm3aiusi 3eMHOM KOpbl W opraHudeckoro wmwupa. OO6mume
3aKOHOMEPHOCTH  3BOJIIOIIMOHHOTO  mponecca. HeorpaHuueHHbl mporpecc ©  €ro  KpUTEPHH.
buonornueckuit nmporpecc u ero kpurepuu. buonornueckas crabunuzanus. buonorudyeckuii perpecc u ero
npuduHbL. AporeHne3. ApoMopdo3bsl. MakpOoIBOMIONKS KaK SBOJIOIUS OpraHu3aluu (MCTOPUICCKHUN Pl
OHTOTeHE30B). MaKpO3BOIIOIUS KaK SBOJIOLMS HAJABUIOBBIX TAKCOHOB. DBOIIOIMS U CUCTEMATHKA.

IIpakTnyeckoe 3ansATHE.
1 Hpunnun Homnno (mpaBuiio HeOOPaTUMOCTH 3BOJIOLIUH).
2 Tlpunnun [lenepe (TIpaBHIO TPOTPECCUPYIONICH CTICIIHATA3AINH ).
3 ITpunuun Komna (mpaBuiio NpoUCXOKIEHHS OT HECTIELIMAIN3UPOBAHHBIX IIPEIKOB).
4 Tlpunnun KoaneBckoro-OcOopHa (IpaBuiIo aJanTUBHON paIUalliH).
5 Hpunnun CesepiioBa (MpaBUIO Y€PEAOBAHUS TEMIIOB 3BOJIOLIMH ).
6 ITpunnumn [lImanpray3ena (mpaBuiIo HHTETPALIUA OUOJIOTHYECKUX CUCTEM).
JlaboparopHbie padoThbI.
HE TPEAYCMOTPEHBI
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 buonoruueckuii Nporpecc u ero KPUTEPUH.
2 buonoruueckasi cTabmIn3aus.
3 buonoruyeckuii perpecc u ero mpu4IrHbI.
4 Apomopdo3zbl. Macmrtader apomopdozos. [Ipumepst apomopdo30B.
5 Mopdoduznonorudeckuii Mporpecc U ero KPUuTEpHuu.
6 Anorenes u ero ¢popmbl. AstoMopho3sl (COOCTBEHHO uanoanantauuu). Tenomopdossl.
7 Tunmepmopdo3ssl. ['mmomopdo3ssr; peranmmzarus, negoMopdo3bl; HEOTSHHUS.
8 IlpaBuno cmensl a3 (mo A.H. CesepuoBy u W.U. [lImansrayseny).

Tema 22. IBos01Us OHTOTeHe3a, opranoB u pynkuuii. (OIK-3)



Jlekumus.
Omnpenenenne oHtoreHe3za. OCHOBHBIE THUIIBI OHTOreHe3a. CpaBHUTENbHAS XapaKTEPUCTHKA OHTOTEHE3a U
¢unorenesa. OHTOreHe3 Kak pealu3alusi MPorpaMMbl Pa3BUTHS B OMPEACIICHHBIX YCIOBHUSX BHEIIHEH U
BHyTpeHHeH cpeapl. [eHoTum u ¢peHotumn. YrnpapieHne OHTOTEHE30M. DKCIIPECCUBHOCTD M TICHETPAHTHOCTh
reHa. 3HauCHHWE E€IMHCTBA BHEITHEH W BHYTPEHHEW Cpenbl B Pa3BUTUU OpraHW3Ma. OMOpHOHAIbHBIC
agantaruu. Tumnbel meramopdo3za. [Tanunarenessl u neHoreHesbl. umdIMOpHOTeHe3bl. 3aKOH 3apOABIIIEBOTO
cxoncTtBa. buorenerndeckuit 3akoH Miromnepa—lexkens. Pekanutynsuuu u penetunuu. CoBpemMeHHas
TpPaKTOBKa OMOTE€HETHYECKOTO 3aKOHA.

IIpakTnyeckoe 3ansATHE.

1 TonuteHus ¥ NONMIIONANS B CBSI3U C Mporeccamu AudQepeHInpOBKY B OHTOTCHE3E
MHOT'OKJIETOYHBIX.

2 DHAOPEOYIUTMKALUSA XPOMOCOM, aMILTU(UKAIIUS T€HOB.

3 VnpasieHrue OHTOT€HE30M. 3HAUCHUE €MHCTBA BHEIIHEW M BHYTPEHHEU CpeJibl B Pa3BUTHH
OopraHusma.

4 OHTOreHeTH4eCcKas U3MEHYUBOCTD.

5 OHTOreHEeTHYECKas aJanTalus.

6 IloBeaeHue )KUBOTHBIX KaK MMPUMEP OHTOTC€HETUYECKOW aJlanTaluu.

7 BnusHue s3kcTpeManbHbIX (PaKTOPOB BHEIIHEH Cpebl Ha pa3BUTHE.

8 CUCTEeMHBIN KOHTPOJIb TEHETUYECKUX MTPOIIECCOB.
JlaboparopHbie padoThbI.

HE TPEAYCMOTPEHBI

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.

1 DmOpuoHanpHbIC afanTamnuu. Tunsl MmeTamopdo3a.

2 TlanuHreHe3bl U EHOTEHE3HI.

3 ®ummbpuorene3bl. OCHOBHBIC MOAYCHI GHUIIMOpPHOTEHE3a: apXaJUTAaKCUCHI, IEBUAIIMHA U aHA0OJIUH.

4 MexaHU3MBbI apXaJUIAKCUCOB; T€TEPOTONUHU U TE€TEPOXPOHUH.

5 Ilpumepsl apXajulakCUCOB M UX 3BOJIOLMOHHBIE MTOCIEICTBUS.

6 esuanuu. [IpuMeps! 1eBUaIiil ¥ UX SBOIIOIMOHHBIC MTOCIEACTBUSI.

7 Anabomuu. OtpunarenpHbie anadommu (a00peBuarum). [IpuMepsl aHaOOMHH 1 UX YBOJIOIIMOHHBIC
MOCJIEZICTBUSI.

8 3aKoH 3apoABIIIEBOro cXo/cTBa. buoreHernueckuii 3akoH Mrosutepa—I exkens.

9 Pexanutynsuuu u peneturii. CoBpeMeHHasi TPAKTOBKA OMOTEHETUIECKOTO 3aKOHA.

10 ABroHomm3arusi oHTOreHe3a. Koppemnsaiuu u koopaunanuu (o M.W. llImansrayseny).

Tema 23. PazButue oprannyeckoro mupa 3emiu. (OIIK-3)

Jleknusi.
Konnenmus abuorene3a u KoHIENIus OuoreHe3a. Mx cpaBHUTenbHas Xapakrtepuctuka. CBoiicTBa U
MPU3HAKHU KU3HU. [IpuopUTeTH MpPU3HAKOB KU3HU. [ €OLIEHTpUUYECKUE XMMHYECKHE TEOpHH aOHWOTeHe3a.
Konnenmusa A.W. Onapuna u ee ganpHeimee pazputue (C. Mumep, A.I. [laceiackuii, T.E. T1aBnoBckas).
PeKoHCTpYKITST OCHOBHBIX 3TaloOB MPEIOHOJIOTHYECKOW W OHMOJIOTHYECKOW HBONMIONMHU. PaHHME sTarbl
Ononornyeckoit sBostonur. (OCHOBHBIE JTambl HBOJIONUU pacTeHuil. OCHOBHBIE JTambl HBOJIIOIUU
KUBOTHBIX. BHONOrn4yeckre mpeanochUlKK aHTporoconuorenesa. Knumarudyeckue (GakTopbl 3BOJIOIUH
npumaTtoB. OCHOBHBIC JTalbl 53BOJIONHMHM YejoBeKa. Poib coruaabHO-OMONIOTMYEeCKUX (HaKTOpOB B
ABOJIONMHU 4esioBeKa. Pacwkl W »THOCHL. Teopuu mnpoucxoxaeHus pac. Teopus MOHOLIEHTPU3MA, TEOPHUS
IIUPOKOTO MOHOIIEHTPU3MA, TEOPHUS IOJIOBOTO OTOOpA, TEOPHs BBHIIMICTUICHHUS PEIECCHUBHBIX MPH3HAKOB,
Teopus JuleHTpu3Ma. HayuHass HECOCTOSTEIbHOCTh PACUCTCKUX, €BIEHUYECKUX U COLIMANI-IapPBUHUCTCKUX
TEOPHUH.

IIpakTH4eckoe 3aHATHE.

1 T'eonieHTpHUECKHE XUMUYECKHIE TCOPUH aOHOTeHE3a.

2 Konnermus A.W. Omapuna u ee gansueiiee pazsurue (C. Mumep, A.I. [Taceiackwii, T.E.
[TaBnoBckas).
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3 PeKkoHCTPYKILMSI OCHOBHBIX ATANOB MPEIOHOIOTHYECKOM U OMOIOTHUECKON BOIOLINY.
4 Kocmonentpuueckue ¢puznueckue Teopun ouorenesa (C. Appennyc, X. ['totirenc, JI. ITactep, I1.

Kropu, B.1. Bepuaackuii, @. Kpuk).

5 KoHuenuus maHCIepMUH.

6 Teopwus bonbmioro ouonoruueckoro B3poiBa K. Tpunuepa.

JlaGopaTopHbie padoThbI.
HE MIPEeTyCMOTPEHBI

3aganus 1J151 CAMOCTOSITEIbHOM PadoThlI.
1 OcHOBHBIE ATalbI 3BOITIOLUN PACTEHHI.

2 Pa3HooOpa3sue cmoco6oB aBToTpodHOTO nuTaHus. @opmupoBaHue GOTOCUCTEM, OCHOBAHHBIX Ha
pa3zHoo0pa3uu (OTOCHHTETHUECKUX MTUTMEHTOB.

3 OAHOKJIETOYHBIE )KUBOTHBIE, IByLIAPCTBEHHBIE (DOPMBI.

4 TIpoucXoXXIeHNEe MHOTOKJIETOYHBIX )KUBOTHBIX (TEOPHH (DarolMTeIUIbl, TACTPEH, IIAKYJIIBI).

5 VYpoBHU OpraHu3ali MHOTOKJIETOYHBIX )KMBOTHBIX M COMYTCTBYIOIINE apoMOpP(hO3BbI.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA

4.1. Pactipenenenue 6amios:

[IOCENIAEMOCTh — 5 0aJIOB

TEKYIIUI KOHTPOJIb — 75 6aioB

5 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aJoB Kax bl

npeMuanbHbie 6amsl — 20 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertoauka npoBeJeHUs 3aHITUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios
/ cpe3sl
1. I'eneTuka. Brimonae 10 CTyneHTBI B paMKax CaMOCTOATENBHON paboTel MpopadaThIBAIOT
3aKoHBI HUE YKa3aHHbIE TEMbI M BBITIOJIHAIOT Jab0OpaToOpHBIE PadOThI, PE3yIBTaThI
HacjemnoBaHus. |nmaboparop 0(OPMIISIOTCS B BUJIE OTYETOB, OIIEHKA 110 0ajiaM pamkupyercs oT |
HBEIX paboT 7o 5.
2. | U3menumBocTh | BeimomHe 15 CTyneHTsI B paMKax CaMOCTOATENBHON paboThl MpopadaTHIBAIOT
ee TIPUIHHBI I HUE yKa3aHHbIE TEMbI M BBITIOJIHSAIOT Jab0opaTopHbIE PadOThI, PE3yIbTaThI
METOJIBI maboparop 0(OPMIISIOTCS B BUJIE OTYETOB, OIIEHKA 110 0ajiaM pamkupyerces oT |
M3Y4YCHHUS.  |HBIX paboT 7o 5.
KonTpoa 10 Ha nmceMeHHy0 KOHTpoONIbHYI0 paboTy orBomutcs 90 MuHYT (Bce
bHasI 3aHATHE). Tema paboThI cBsI3aHa C MPEIBITYIIIUMHI TEMaMH 3aHATHIH.
pabdora(k 10 GamymoB — CTYHEHT BBIIOMHII paboTy Oe3 OmmMOOK M HETOYEeTOB,
OHTPOJIBH JOITyCTHII HEe O0JIee OTHOTO Helo4YeTa.
blii cpe3) 8 0ayIoB — CTYIEHT BBINONHUI pabOTy MOTHOCTHIO, HO MOMYCTHI B

Hel He 0ojiee OMHON HErpyOoi OMMUOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

6 Oamma — CTYJIEHT NpPaBWIBHO BBITIOJHWI HE MEHEE IOJIOBUHBI
paboTHI WM TOMYCTHI He Oojiee IBYX IpyOBIX OMHOOK, WIH He Ooliee
OITHOM TPyOO# M OxHOM HETpyOOU OMMOKM W OIHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK W TPeX HEJ0YETOB, WU MPH OTCYTCTBHU OIMIMOOK, HO TPH
HAJINYHN YETHIPEX-TISTH HEIOYECTOB.

4 Gamga — CTYICHT NPaBUJILHO BBITOJIHWI MEHEE TOJIOBUHBI PabOTHI,
JIOTTYCTHIT HECKOJIBKO HEJIOUETOB.

1 Gamnm — CTymeHT NpaBWIBHO BBIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEIOUETOB MIIA OoJiee 3 rpyOBIX OMIHOOK.
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20

CrpykrypHo-¢y | Ompoc 5 YCTHBII OMpPOC MOXET TPUMEHIThCS B Pa3lUYHBIX  (opMax:

HKLIUOHAIbHAs (pOHTANBHBIN, HUHIMBUAYATbHBIN, KOMOMHUPOBAHHBIN.

OpraHH3aLys 4-5 Oanma — CTyIEHT yMEET COIIOCTaBUTh IMONYYCHHYIO NpHU
TreHOMa MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMAIUIO, CPaBHUBATH

pacTeHui u pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
aHanu3 (opMynHpOBaTh CBOM BOIPOCHI M OTBEUaTh Ha 3a/JaBacMblec EMy

($yHKIU reHa. BOIPOCHI, BECTU IUCKYCCHIO C UCIIOIB30BAHUEM TEPMUHOIOTHH.

2-3 Gana — CTyAEHT yMeeT MPUMEHSTh MOJTYYEeHHYIO [IPH MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOJIBIINHCTBO
BOIPOCOB, BECTU AUCKYCCHIO C HCIIOJIb30BaHUEM TEPMHUHOIOTHH.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHSA, HWHOTAA 3aTpyAHsAETCs IIpU OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCH], 3a4UTHIBAET OTBET IO
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCH.

Cucremsl Hpyrue 5 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM palboThl MpopadaThIBAIOT
pasMHOXKeHHUA | (hopmBbl yKa3aHHbIE TEMBbl U BBIOJIHAIOT J1a0OpaTOpHbIE paboThl, PEe3yabTaThl
PacTeHHH U UX | KOHTPOJIA oopmIIsIOTCS B BU/IE OTUETOB, OLIEHKA 1O OajiaM paHxupyercs ot 1
TeHETUYECKUI 7o 5.

KOHTPOJIb.

I'enernueckue | Jpyrue 5 CTymeHTBHI B paMKax CaMOCTOSITENbHOM paboThl MpopadaThIBAIOT
METOBI (hopmbI yKa3aHHbIE TEMBbl U BBIOJIHAIOT J1a0OpaTOpHbIE paboThl, PEe3yabTaThl
CEJIEeKINH KOHTPOJIS oopmIIsIIOTCS B BU/IE OTUETOB, OLIEHKA 10 OajiaM pamxupyercs ot 1

1o 5.
I'enetnxa Hpyrue 5 CTyneHTBHI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
UMMYHHUTETA (dhopmbI yKa3aHHbIE TEMBbl U BBIOJIHAIOT J1a0OpaTOpHbIE paboThl, Pe3yabTaThl
pacTeHui KOHTPOJIS oopmIsIIOTCS B BU/IE OTUYETOB, OLIEHKA 1O OajiaM paHxupyercs oT 1
1o 5.
I'enetnxa Hpyrue 5 CTymeHTBHI B paMKax CaMOCTOSTEIbHOM paboThl MpopadaThIBAIOT
OHTOIEHE3a (hopmbI yKa3aHHbIE TEMBbl U BBIOJIHAIOT J1a0OpaTOpHbIE paboThl, Pe3yabTaThl
pacTeHui KOHTPOJISA oopmIIsIOTCS B BUAIE OTUETOB, OLIEHKA 1O OajiaM paHxupyercs ot 1
1o 5.

I'enernueckue | pyrue 5 CTymeHTBI B paMKax CaMOCTOSITEIbHOM paboThl MpopadaThIBAIOT
TEXHOJIOTUH (hopmbI yKa3aHHbIE TEMBbl U BBIOJIHAIOT J1a0OpaTOpHbIE paboThl, Pe3yabTaThl
pacTeHui B KOHTPOJIS oopmIIsIOTCS B BU/IE OTUETOB, OLIEHKA 1O OajiaM paHxupyercs ot 1

pelIeHuu 3a1a4y 1o 5.

CEJICKLIUHU U Kontpon 10 Ha nucbMeHHYI0 KOHTPONBHYIO paboTy orBomutcs 90 MuHYT (BCe

CEMCHOBOICTBA bHasl 3aHaTHE). Tema paboTHI CBsI3aHa C MPEIBITYIIUMHI TeMaMH 3aHATHIH.

padora(x 10 GamnoB — CTYACHT BBIIOJHWI paboTy 0e3 OmMOOK M HEN0YETOB,
OHTPOJIbH JOMYCTHII He OoJiee OTHOTO HeAoUeTa.
blIii cpe3) 8 OaJIOB — CTYACHT BBINOIHUI PadOTy MOJHOCTBIO, HO JOIYCTHII B

Hell He Oojiee OlHOM HErpyOOW OMMOKH M OHOTO HEIo4YeTa, WM He
OoJiee IBYX HEIOYETOB.

6 Oamma — CTYOSHT NpPaBWILHO BBHINOJHWI HE MEHEE MOJOBUHBI
paboThl WK AOMYCTHI HE Oonee ABYX rpyObIX OmMOOK, WK He Oomnee
OJTHOU TpyOOif U OTHOW HErpyOOil OIMMOKKM W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPHU OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

4 Gamna — CTYACHT MPaBHJIBHO BBHIMIOJIHMWI MEHEE HOJOBHHBI PaboTHI,
JOTMYCTHIT HECKOJIBKO HEAOUETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOIMYCTHIT HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OLIHOOK.
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Beenenue B
TCHETUKY
JKMBOTHBIX

Pegepar

5 0asuioB BBICTaBIISACTCS, ecnmu  pabora  BBINOJHEHA
CaMOCTOSITETIbHO, C TMpHBJIcYeHHEM He MeHee 20 omyOnMKOBaHHBIX
HCTOYHHMKOB; paboTa rpaMOTHO O(opMIIeHa; MPOIEMOHCTPUPOBAH
BBICOKMII ypOBEHb KOMIIETEHTHOCTH B pacCMaTpUBAEcMBIX BOIIPOCAX.
3-4 OamioB  BBICTaBISIETCS, €CIM  pabdoTa  BBHINOMHEHAa C
npuBjiedeHneM He MeHee §- 10 omyOnMKOBaHHBIX HMCTOYHHUKOB,
oopmiieHHE COOTBETCTBYET OCHOBHBIM TPEOOBaHUSAM K Y4ECOHBIM
MUCBMEHHBIM paboTam.

1-2  OamnoB  BbICTaBIsIeTCS, €ciAM  pabdoTa  BBHINOMHEHA C
NPUBJICUCHUEM TOJBKO MEHee 5. HHTEPHET-UCTOUYHHKOB  0e3
000CHOBaHUSI MX BBIOOpA, TpeOOBaHUS OPOPMIICHHUS pedepaTuBHON
paboThl HE YYTEHBI, MPOSBICH HU3KUHA YpOBEHb KOMIIETEHTHOCTU B
paccMaTprBaeMBIX BOIPOCAX.

0 OGangoB BBICTABIACTCS, €CIM OOy4YaloIIMICS HE CHOpaBUICA C
3aJJaHHEM.

10.

MeTtonas!
T€HETUKH
JKHBOTHBIX

Hpyrue
dhopmbl
KOHTPOJISI

CTyneHTsI B paMKax CaMOCTOATENBHON paboTBl MpopadaTHIBAIOT
YKa3aHHbIE TEMbI M BBITIOJIHAIOT Jab0opaToOpHBIE PadOThI, PE3yIbTaThI
0(OPMIISIOTCS B BUJIE OTYETOB, OIIEHKA 10 0ajiaM pamkupyerces oT |
Jo 5.

11.

MonensHBIC
O0OBEKTHI
TeHETUKHU

JKMBOTHBIX.

Hpyrue
dhopmbl
KOHTPOJISI

CTyneHTsI B paMKax CaMOCTOATENBHON paboThl MpopadaTHIBAIOT
YKa3aHHbIE TEMbI M BBITIOJIHAIOT Jab0OpaTopHBIE PadOThI, PE3yIbTaThI
0(OPMIISIOTCS B BUJIE OTYETOB, OIIEHKA 110 0ajiaM pamkupyerces oT |
Jo 5.

12.

YacrtHas
TeHEeTHKa
JKMBOTHBIX

Pedepar

5 0ayToB BBICTABIISICTCS, ecIu pabora BBITIOJTHCHA
CaMOCTOSTENILHO, C TNpHUBJIcUYeHHEM HEe MeHee 20 OImyOIMKOBaHHBIX
HCTOYHHKOB; paboTa rpaMOTHO O(OpMIIeHa; MPOIEMOHCTPUPOBAH
BBICOKHI ypOBEHb KOMIIETEHTHOCTH B pacCMaTPUBACMBIX BOIIPOCAX.
3-4 OamIoB  BBICTABISACTCS, €CIM  paboTa  BBIIOJIHEHA C
npuBjicdyeHneM He MeHee 8- 10 OmyONWKOBaHHBIX HMCTOYHHKOB,
opOpMJICHHE COOTBETCTBYET OCHOBHBIM TPEOOBAaHHUAM K y4EOHBIM
MMICBMEHHBIM paboTam.

1-2  GamroB  BBICTABISAETCS, €CIM  paboTa  BBIIOJIHEHA C
MPUBJICUCHUEM TOJBKO MeEHee 5. WHTEPHET-UCTOUYHHKOB  0e3
000CHOBaHUsI UX BBIOOpa, TpeOoBaHUs oopMiIcHHS pedepaTUBHON
paboThl HE YYTEHBI, MPOSBICH HHU3KUA YPOBEHb KOMIIETEHTHOCTU B
paccMaTpuBaeMbIX BOIPOCAX.

0 OaymoB BBICTABIACTCA, €CIM OOyJaIOMUKCA HE CIpaBHICT C
3aJ]aHUEM.

13.

ITocemaeMocThb

Crynent nocetun Bce 100% 3aHsATHI.

14.

IIpeMuansHBIC OaITHI

20

JlomomHUTENbHBIE TPEeMHUATbHBIE OAJITBI MOTYT OBITh HAYHCIICHBI:

- 32 TIPOEKT, BBHINIOJNHEHHBIA 10 3aka3zy paboromarens W
peann30BaHHEIN Ha mpakTuke — 20 6auIoB;

- MOCTOSHHAsI aKTUBHOCTh BO BpeMsl MpakTHUeCKuX 3aHsaATui — 10
0aJIIoB;

- TIOJTHOCTBIO TIOJITOTOBJICHHAS K ITyOJMMKAIIMH CTAThsl M0 TEMaTHKE B
paMKax JUCIUIUTHHEI — 10 6auios;

- y4acTHhe € JOKJIaJJOM BO BCEPOCCHUMCKOW OJMMIIMAJIE M0 TEMaTHKe
m3ydaemMoit mucruruinae — 20 6aios;

- yJacTe B BBICTaBKE IO TEMAaTHKE W3ydaeMOW TUCIHILIUHBI — 20
0aJIIoB;

- myONWKamusi CTaThMl 1O TEMAaTUKE W3y4aeMOW IUCIHILIAHBI B
COOpPHHMKE CTyACHUECKMX paboT / MaTrepuagax BCEPOCCHICKOM
koH(pepeHiuy / xKypHaie u3 nepeuns BAK — 10/ 15/ 20.

15.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

90

JloOGop: CTymeHT MOXKeT TWpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bl

16.

HUroro 3a cemectp

100
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TEKYIUI KOHTpOsb — 50 6amioB

6 cemecTp

KOHTPOJIbHBIE Cpe3bl — 2 cpe3a 1mo 10 6aIoB Kax bl

npeMuanbHbie 6amel — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

TC
MbI

HasBanue TeMbl
/ BuJ yueOHOI
paboThI

Dopmbl
TEKYILETO
KOHTPOJIS

/ cpe3sl

Max.
KOJI-BO
0aJUIOB

MCTO,Z[I/IKa IMMPOBCACHUS 3aHATHA U OLICHKHU

T'eneTnueckue

pecypces
YKHUBOTHBIX

Pegepar

5 0asioB BBICTaBIISACTCS, ecnmu  pabora  BBINOJHEHA
CaMOCTOSITETIbHO, C MpHBJIcYeHHEM He MeHee 20 omyOnMKOBaHHBIX
HCTOYHHUKOB; paboTa rpaMOTHO O(opMIleHa; MPOIEMOHCTPUPOBAH
BBICOKMII ypOBEHb KOMIIETEHTHOCTH B pacCMaTpUBAcMBIX BOIIPOCaX.
3-4  OamioB  BBICTABISIETCS, €CAM  pabdoTa  BBHIMOMHEHA C
npuBjiedeHneM He MeHee 8- 10 omyOnMKOBaHHBIX HMCTOYHHUKOB,
oopmiieHHE COOTBETCTBYET OCHOBHBIM TPEOOBaHUSAM K Y4ECOHBIM
MUCBMEHHBIM paboTam.

1-2  OamnoB  BbICTaBIsIeTCS, e€ciAM  pabdoTa  BBHINOMHEHA C
NPUBJICUCHUEM TOJBKO MEHee 5. HMHTEPHET-UCTOUYHHKOB  0e3
000CHOBaHUSI MX BBIOOpA, TpeOOBaHUS OPOPMIICHHUS pedepaTuBHON
paboThl HE YYTEHBI, MPOSBICH HU3KUH YpOBEHb KOMIIETEHTHOCTU B
paccMaTprBaeMBIX BOIPOCAX.

0 OGasIoB BBICTABIACTCS, €CIM OOy4aloIIMICS HE CHOpaBWICA C
3aJJaHHEM.

T'eHOMEBI
JIOMAIIHUX
JKHBOTHBIX

Pedepar

5 0ayToB BBICTABIISICTCS, ecu pabora BBITIOJTHCHA
CaMOCTOSTENILHO, C TMpHUBJIcUYeHHEM He MeHee 20 OImyOIMKOBaHHBIX
WCTOYHHKOB; paboTa rpaMOTHO O(OpMIIeHa; MPOIEMOHCTPUPOBAH
BBICOKHI ypOBEHb KOMIIETEHTHOCTH B pacCMaTPUBACMBIX BOIIPOCAX.
3-4 OamIoB  BBICTABIACTCS, €CIM  paboTa  BBIOJIHEHA C
npuBjicdeHneM He MeHee 8- 10 omyONWKOBaHHBIX HMCTOYHHKOB,
opOpMJICHHE COOTBETCTBYET OCHOBHBIM TPEOOBAaHUAM K y4EOHBIM
MMICBMEHHBIM paboTaMm.

1-2  GamroB  BBICTABISAETCS, €CIM  paboTa  BBIIOJIHEHA C
MPUBJICUCHUEM TOJBKO MeHee 5. WHTEPHET-UCTOUYHHKOB  0e3
000CHOBaHUsI UX BBIOOpa, TpeOoBaHUs oopMiIcHHS pedepaTUBHON
paboThl HE YYTEHBI, MPOSBICH HHU3KUA YPOBEHb KOMIIETEHTHOCTU B
paccMaTpuBaeMbIX BOIPOCAX.

0 OaymoB BBICTABISACTCA, €CIM OOyJaIOMUKCA HE CIpaBHICS C
3aJ]aHUEM.

Buorexuomorusa
B
’KUBOTHOBOJCTB
e.

Pegepar

5 0asioB BBICTaBIISACTCS, ecnmu  pabora  BBINOJHEHA
CaMOCTOSITETIbHO, C TMpHBJIcYeHHEM He MeHee 20 omyOnMKOBaHHBIX
HCTOYHHMKOB; paboTa rpaMOTHO O(opMIIeHa; MPOIEMOHCTPUPOBAH
BBICOKMII ypOBEHb KOMIIETEHTHOCTH B pacCMaTpUBAcMBIX BOIIPOCaX.
3-4 OamioB  BBICTABISIETCS, €CAM  paboTa  BBHINOMHEHAa C
npuBiedeHneM He MeHee 8- 10 omyOnMKOBaHHBIX HMCTOYHHUKOB,
oopmiieHHE COOTBETCTBYET OCHOBHBIM TPEOOBaHUSAM K Y4EOHBIM
MUCbMEHHBIM paboTaM.

1-2  OamnoB  BbICTaBIsIeTCS, e€ciAM  pabdoTa  BBHINOMHEHAa C
NPUBJICUCHUEM TOJBKO MEHee 5. HMHTEPHET-UCTOUYHHKOB  0e3
000CHOBaHUSI MX BBIOOpA, TpeOOBaHUS OPOPMIICHHUS pedepaTuBHON
paboThl HE YYTEHBI, MPOSBICH HU3KUH YpOBEHb KOMIIETEHTHOCTU B
paccMaTprBaeMBIX BOIPOCAX.

0 OGangoB BBICTABIACTCS, €CIM OOy4aloIIMICS HE CHOpaBMICA C
3aJJaHHEM.
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T'eneruka
JKUBOTHBIX U
OMoMenuIMHA

Pegepar

5 0asuioB BBICTaBIISACTCS, ecnmu  pabora  BBINOJHEHA
CaMOCTOSITETIbHO, C TMpHBJIcYeHHEM He MeHee 20 omyOnMKOBaHHBIX
HCTOYHHMKOB; paboTa rpaMOTHO O(opMIIeHa; MPOIEMOHCTPUPOBAH
BBICOKMII ypOBEHb KOMIIETEHTHOCTH B pacCMaTpUBAEcMBIX BOIIPOCAX.
3-4 OamioB  BBICTaBISIETCS, €CIM  pabdoTa  BBHINOMHEHAa C
npuBjiedeHneM He MeHee §- 10 omyOnMKOBaHHBIX HMCTOYHHUKOB,
oopmiieHHE COOTBETCTBYET OCHOBHBIM TPEOOBaHUSAM K Y4ECOHBIM
MUCBMEHHBIM paboTam.

1-2  OamnoB  BbICTaBIsIeTCS, €ciAM  pabdoTa  BBHINOMHEHA C
NPUBJICUCHUEM TOJBKO MEHee 5. HHTEPHET-UCTOUYHHKOB  0e3
000CHOBaHUSI MX BBIOOpA, TpeOOBaHUS OPOPMIICHHUS pedepaTuBHON
paboThl HE YYTEHBI, MPOSBICH HU3KUHA YpOBEHb KOMIIETEHTHOCTU B
paccMaTprBaeMBIX BOIPOCAX.

0 OGangoB BBICTABIACTCS, €CIM OOy4YaloIIMICS HE CHOpaBUICA C
3aJJaHHEM.

Kontpoa
bHasl
pabdora(k
OHTPOJIbH
blii cpe3)

10

Ha muceMeHHyI0 KOHTPONBHYIO pabory orBomurcs 90 MuHYT (BCe
3aHsTHE). TeMa paboThl CBs3aHa ¢ IPEABTYIIIUMH TEMaMU 3aHATHH.
10 6ammoB — CTYAEHT BBIOJHWI paboTy Oe3 ommOOK M HEI0YETOB,
JIOTTYCTHIT He 00JIee OJTHOTO HeJoueTa.

8 OaIOB — CTYACHT BBHITIONHUI PabOTy MOTHOCTHIO, HO IOMYCTHI B
Hel He 0ojiee OMHOW HErpyOoi OMMOKHM W OHOTO HEIOUYeTa, WIIH He
0oJjiee IBYX HEIOUETOB.

6 Oamma — CTYJIEHT NpPaBWIBHO BBIMIOJHWI HE MEHEE IOJIOBUHBI
paboTHI WK TOMYCTHI He Oojiee IBYX IpyOBIX OMUOOK, WIH HE Ooliee
OITHOM TPyOO# M OxHOM HETpyOO¥ OMMOKM W OIHOTO HEAOoYeTa, WIIN
He Ooyiee IBYX-TpeX HETpyOBIX OIMWOOK, WM OXHOW HETpyOoit
OMMOKK M TPeX HEJ0YETOB, WM MPH OTCYTCTBHU OIIMOOK, HO TPH
HAJINYHN YETHIPEX-TISTH HEIOYECTOB.

4 Gamga — CTYICHT NPaBUJILHO BBITOJHWI MEHEE TOJIOBUHBI PabOTHI,
JIOTTYCTHIT HECKOJIBKO HEJIOUETOB.

1 Gamnm — CTyaeHT MpaBWIBHO BBIMONHWI He Oomee 25% paboThl,
JIOTTYCTHII HECKOJILKO HEIOUETOB MIIA OoJiee 3 rpyOBIX ONMTHOOK.

Bsenenue B
TEOPHIO
SBOIIOLMH.

Ompoc

VYCTHBIH  OMpOC  MOXKET TPUMEHSATHCS B Pas3iMyHBIX  (QopMax:
(hpOHTATBHBIN, MTHANBUAYATLHBIH, KOMOMHHPOBAHHBIM.

4-5 Oamra — CTYIGHT YyMEET COIIOCTABHTh TMOIYUYCHHYIO IIPH
MOATOTOBKE K TMPAKTHYECKOMY 3aHATHIO WH(POPMAIUIO, CPABHUBATH
pa3HbIe TOYKH 3pPEHHA Ha aHAIM3HPYEMYIO MPOOJIEMY, YMETh YETKO
(hopMyTHpOBaTE CBOM BOMPOCHI M OTBEYaTb Ha 3aJaBacMble €My
BOTIPOCHI, BECTH IUCKYCCHIO C MCTIOJIH30BAHUEM TEPMUHOIOTHH.

2-3 Gata — CTyACHT yMeeT MMPUMEHSTD IMOTYIECHHYIO TIPH TOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OONBIINHCTBO
BOTIPOCOB, BECTH AUCKYCCHIO C HCIIOIB30BaHIUEM TEPMUHOIOTHH.

1 Gamm — CTyAEHT BNajeeT TEOPETHYECKUM MaTepHuajoM IO TeMme
MPaKTHYECKOTO 3aHATHSA, HWHOTAA 3aTpydHsAETCs TIpH OTBETEe Ha
BONPOCHI, HE yMeeT CQOPMYIHPOBAaTh CBOI TOYKY 3pEHHUS Ha
00cyXIaeMyto pooIeMy.

Ecnu ctynent He BrmazeeT mpoOneMaTHKON MPaKTHUECKOTO 3aHSATHS,
HE MOXET OTBeYaTh Ha BOINPOCHI, 3a4UTHIBAET OTBET IIO
Hale4yaTaHHOMY TEKCTY — OTBET 0aJulaMu He OI[CHHBAETCH.
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UcTopus
pa3BUTHA
IBOJIOIIMOHHBIX
uaeu

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTANBHBIN, HUHIMBUAYATbHBIN, KOMOMHUPOBAHHBIN.

4-5 Oanma — CTyIEHT yMEET COIIOCTaBUTh IMONYYCHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMAIUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCHI M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIIPOCHI, BECTH JUCKYCCHIO C HCIIOIb30BAHINEM TEPMHHOJIOTHH.

2-3 Gana — CTyAEHT yMeeT MPUMEHSTh MOJTYYEeHHYIO [IPH MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOJIBIINHCTBO
BOIIPOCOB, BECTH JUCKYCCHIO C HCIIOJIb30BAHNEM TEPMHHOJIOTHH.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCH.

MuxposBontonu
s1.

Ormpoc

VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTANBHBIN, HUHIMBUAYAIbHBIN, KOMOMHUPOBAHHBIN.

4-5 Oanma — CTyIEHT yMEET COIIOCTaBUTh IMONYYCHHYIO MpHU
MOATOTOBKE K MPAaKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoBaTh CBOM BOIPOCH M OTBEUaTb Ha 3a/JaBacMblc €My
BOIIPOCHI, BECTH JUCKYCCHIO C HCIIOJIb30BAHINEM TEPMHHOJIOTHH.

2-3 Gana — CTyAEHT yMeeT MPUMEHSTh MOJTYYEeHHYIO [IPHU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB, BECTH JUCKYCCHIO C HCIIOJIb30BAHNEM TEPMHHOJIOTHH.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATUS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto pooiemy.

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCA.

buonoruueckmit
BH]I.

BunooGpazoBan
He.

Ompoc

VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTANBHBIN, HUHIMBUAYAIbHBIN, KOMOMHUPOBAHHBIN.

4-5 Oanma — CTyIEHT yMEET COIIOCTaBUTh IMONYYCHHYIO MpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoBaTh CBOM BOIPOCH M OTBEYaTb Ha 3a/JaBacMblc EMy
BOIIPOCHI, BECTH JUCKYCCHIO C HCIIOJIb30BAHINEM TEPMHHOJIOTHH.

2-3 Oanna — CTyAEHT yMeeT MPUMEHSTh MOJTYYEeHHYIO MIPHU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB, BECTH JUCKYCCHIO C HCIIOJIH30BAHNEM TEPMHHOJIOTHH.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTJA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto pooiemy.

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.
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MaxkposBomntonu
s1.

Ormpoc

VYeTHBIE OMpocC MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTANBHBIN, HUHIMBUAYATbHBIN, KOMOMHUPOBAHHBIN.

4-5 Oanma — CTyIEHT yMEET COIIOCTaBUTh IMONYYCHHYIO NpHU
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMAIUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCHI M OTBEUaTh Ha 3a/JaBacMblec EMy
BOIIPOCHI, BECTH JUCKYCCHIO C HCIIOIb30BAHINEM TEPMHHOJIOTHH.

2-3 Gana — CTyAEHT yMeeT MPUMEHSTh MOJTYYEeHHYIO [IPH MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOJIBIINHCTBO
BOIIPOCOB, BECTH JUCKYCCHIO C HCIIOJIb30BAHNEM TEPMHHOJIOTHH.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpooiemy.

Ecnu ctyneHt He BiazeeT mpoOiIeMaTHKOW MPakTHYECKOTO 3aHsTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCH.

10.

DBOIOIHUS
OHTOTCHE3A,
OpPraHoB U
¢byHKUMI.

Ormpoc

VYeTHBIE OMpoc MOKET NPUMEHATHCS B Pa3iMyHBIX  (QopMax:
(pOHTANBHBIN, HUHIMBUAYAIbHBIN, KOMOMHUPOBAHHBIN.

4-5 Oanma — CTyIEHT yMEET COIIOCTaBUTh IMONYYCHHYIO MpHU
MOATOTOBKE K MPAaKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPAaBHUBATH
pasHble TOYKH 3pEHHs Ha aHAIM3UPYEMYIO MpOOJeMy, YMETh UYETKO
(opMynHpoBaTh CBOM BOIPOCH M OTBEUaTb Ha 3a/JaBacMblc €My
BOIIPOCHI, BECTH JUCKYCCHIO C HCIIOJIb30BAHINEM TEPMHHOJIOTHH.

2-3 Gana — CTyAEHT yMeeT MPUMEHSTh MOJTYYEeHHYIO [IPHU MOATOTOBKE
K MIPaKTUYECKOMY 3aHATHIO HHPOPMAIIHIO, OTBEYATh HA OOIBIINHCTBO
BOIIPOCOB, BECTH JUCKYCCHIO C HCIIOJIb30BAHNEM TEPMHHOJIOTHH.

1 Gamn — CTymeHT BiajeeT TEOPETHUYSCKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATUS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE yMeeT CQOpPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto pooiemy.

Ecnu ctyneHt He BnazeeT mpoOieMaTHKOW MPakTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3a4YUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJlylaMH HE OLICHUBACTCA.

11.

Pa3Butne
OpPraHUYECKOTO
MHUpa 3eMIIN.

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Ha nucemeHHy10 KOHTpoONbHYIO pabory orBomgutcs 90 MunHyT (BCe
3aHsATHE). Tema paboThl cBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
10 GamnoB — CTYACHT BBIIOJHWI paboTy 0e3 OmMOOK M HEIOYETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

8 OaJIOB — CTYACHT BBINOIHMI PadOTy MOJHOCTBHIO, HO JOIYCTHII B
Hell He Oojiee OlHOM HErpyOOW OMMOKH M OHOTO HEIo4YeTa, WM He
OoJiee IBYX HEIOYETOB.

6 Oamma — CTYOSHT NpPaBWIGHO BBHIOJHWI HE MEHEE MOJOBUHBI
paboThl WK AOMYyCTHI He Oonee AByX TpyObIX OIMOOK, Wi He Ooiee
OJTHOU TpyOOif U OTHOW HErpyOOil OIMMOKKM W OJHOTO HEIOUYeTa, WU
He Oojee ABYX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPeX HEJOYETOB, WM MPHU OTCYTCTBHU OIIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

4 Gamna — CTYACHT MPaBHJIBHO BBHIMIOJIHMWI MEHEE HOJOBHHBI PaboTHI,
JOMYCTHIT HECKOJIBKO HEAOUETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHII HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OIIHOOK.
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12. [IpemuansHbie OaIbl 20 JlononHuTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITh HAYHCIICHBI:
- 32 TIPOEKT, BHINOJIHCHHBIH 10 3aka3ly paboromarens W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;
- MOCTOSHHAs aKTWBHOCTh BO BpeMsl IMpakTHUECKHX 3aHsATHi — 10
0aIoB;
- TIOJTHOCTBIO TIOJITOTOBJICHHAS K IYOTUKAIIMK CTAThsl M0 TEMaTHKE B
pamMKax qUCIUILTUHBL — 10 6aos;
- y4acTHe C JOKJIaJoM BO BCEPOCCHMCKOM OMUMIIMAJE MO TEMAaTHKE
n3ydaeMoit qucturuiuHe — 20 0amios;
- yJacThe B BBICTaBKE 10 TEMAaTUKE U3ydyaeMOW TUCIHILTUHBI — 20
0aIoB;
- myOnuKarusi CTaThM 10 TEMAaTUKE W3ydyaeMOW JTUCIMILTUHBI B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyHn / xypHane u3 nepeuns BAK — 10/ 15/ 20.

13. OTBeT Ha dK3aMeHE 30 10-17 GammoB — CTYIEHT PAcCKPHLI OCHOBHBIE BOIIPOCHI W 3aJaHUS
OwsieTa Ha OIIEHKY «yJOBIETBOPUTEIHHO»
18-24 GammoB — CTYIEHT PACKPHLI OCHOBHBIEC BOIIPOCHI W 3aJaHUS
OmeTa Ha OICHKY «XOPOIIIOY,
25-30 6GamroB — CTYIEHT pacKphUl OCHOBHBIC BOTPOCHI M 3aJaHUS
OusieTa Ha OIIEHKY «OTIUIHOM.

14. |MunuBunyanbHbIC 3aJaHUSA, 60 JloOGop: CTymeHT MOXKeT TPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro

C TIOMOIIBI0 KOTOPBIX KOHTPOJISI U KOHTPOJIBHBIE CPE3bl
MOXHO HaOpaTb
JIOTIOJTHUTEITEHBIC OaJLThI
15. HUroro 3a cemectp 100

HtoroBass omeHka 1O »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN
YeThIpexOasIbHONW  IIIKaJe.
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

[TepeBon

100-6annbHOM  pEeHTHUHTOBOM OICHKHM 1O JUCIHIUIMHE B

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 6anyoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 6aiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

BoinosiHeHue J1abopaTopHbIX padoT

Tema 1. ['eHeTnka. 3aKOHbBI HACJIEIOBAHUS.

1 BzaumogeiicTBre ayuieIbHBIX T€HOB (ITOJIHOE U HEMOJHOE JOMUHHUPOBAHUE, CBEPXIOMUHUPOBAHHE,
KOJJOMUHUPOBAaHUE, MHO)KECTBEHHBIH aJlIeTu3M);

2 BzammopeiicTBrE HEeaNlICIbHBIX TEHOB (KOMILIEMEHTAPHOCTD, ATIUCTA3, TOJIMMEPHS );

3 CueruieHHOE HacjaeAoBaHue (TTOJTHOE, HEMOIHOR).

Tema 2. UI3MeHUYNBOCTE €€ INPUYUHBI 1 MCTOAbI U3YUCHUS.

1 IluTomnazMaruyeckre MyTalluH.
2 Ponp mytauuit Mutoxouapuanbaoit JJHK B pyHKIIMOHMPOBAaHUM KIIETKH U OpraHU3Ma.

3 Ponpb pakTOopoB OKpyKaromiel cpeapl B BOSHUKHOBEHUH MYyTaIlU.

4 MyTareHsl 1 XapakTep UX BO3ACHCTBUS HAa TE€HOM.

5 Penapanus JJHK u ero mexanusm.

6 MoneKylsspHO-TeHETUYECKII MEXaHU3M MYTallHil.



Jpyrue (popMbI KOHTPOJISA

Tema 4. Cuctembl pa3MHOKEHUS PACTCHUN U UX TEHETUYECKUN KOHTPOJIb.
JlaGoparophas pabota "CucteMbl pa3MHOKEHHSI PACTEHUH U MX T€HETUYECKUI KOHTPOJIb'".

Tema 5. I'eHeTHUEeCcKUE METOABI CEICKIIUHA
Jlabopatopnas pabora "['eHeTHUECKHE METOIBI CEJICKITUN".

Tema 6. ['eHeTHKAa HMMYHUTETA PACTEHUI
JlaGoparophas pabota "['eHeTHKa UMMYHUTETa pacTeHUN".

Tema 7. 'eHeTrKa OHTOT€HE3a PACTCHUI
JlabopatopHas pabora "l eHeTHKa OHTOTeHE3a pacTeHU".

Tewma 8. ['eHeTHYECKHE TEXHOJIIOTUN PACTEHHI B PEIICHUHU 33]]a4 CEJICKIIMM U CEMEHOBOJICTBA
JlaboparopHas pabora "['eHeTHYEeCKUE TEXHOJIOTHUH PACTCHHI B PEIICHUH 3a]1a4 CEJICKIINH U
ceMeHoBojIcTBa" .

Tema 10. MeToabl TeHETUKH KUBOTHEIX

Jlaboparopnas pabora. OCBOeHHE METOJIOB MOJICKYIISIPHO-TeHEeTHYeCKoro aHanu3a (Beiaenenue JJHK u
PHK, IILP, ananu3 sxcrpeccuy reHoB, METO/bI T€HOTUIINPOBAHUS, KJIOHUPOBAHUE T€HOB).

Tema 11. MonensHbIE OOBEKTHI TEHETUKA KUBOTHBIX.

Jlaboparopnas pabora. OCBOeHHE METOJOB TEHOMHOTO aHaIH3a (3HAKOMCTBO C TEXHOJIOTUSIMU
CEKBEHHUPOBAHUS T€HOMA M METOJJaMH aHAITN3a TCHOMHBIX JTAHHBIX ).

KounrtpoJsbHast padora

Tewma 8. ['eHeTHYECKHE TEXHOJIIOTUN PACTEHHI B PEIICHUH 33]]a4 CEJICKIIMM U CEMEHOBOJICTBA
1 TlosicHUTH TEPMUHBI TOMOJIOTHU ¥ TOMEOJIOTUN T€HOB U TEHOMOB.
2 OOBSACHUTH CYTh TEPMUHOB CUHTEHHUS U KOJTMHEAPHOCTH TPYII CLETICHUS.
3 Yro Takoe CpaBHUTEIILHOE KapTUPOBaHUE?
4 Ocobennoctu metona Tillingna ocHoBe DM C-UHAYIIUPOBAaHHBIX MyTaIUH.
5 Pacuet BbIOOPOK TSI BBISIBIICHUS CIICU(PHUECKUX MyTaLUH.
6 MoOunbHbIe 351eMeHThl Ac 1 Dsu uX HCTOIb30BaHue ISl MApKUPOBAHKS TeHOMa apaOuI0TICHC.

Tema 16. ['eHeTrKa )XKUBOTHBIX ¥ OMOMEIHUIIMHA
1 Tema: reHOTUIIMPOBAHHUE.
[Ipenyioxxure MoATAamHYK CXEMy 3KCHEPUMEHTAa [0 THOTHUIIMPOBAHHUIO KOPOB IO JIOKyCam
Karllma-ka3enHa, oera-nakrornoOymaa u BLAD-myTtarum.
2 Tema: MOIIEIILHEIE )KUBOTHEIE.
1. Ionw3ysch myOnMuyHBIMU 0a3amMH JaHHBIX, COCTABHTE CIHCOK WMEIOIIUXCS JAHHBIX JUIS aHATH3a
TPaHCKPUITOMA )KUPOBOM TKAHHU MBIIICH MPH OKUPEHUH U AUadeTe.
2. Ionw3ysich MyONMMUHBIMH 0a3aMU JTAHHBIX COCTaBBTE CIMCOK HMMEIOIIMXCS JAHHBIX JJIS aHAIIN3a
TPAHCKPHUITOMA CKEJICTHON MYCKYNIaTyphl IpH (PU3NUECKUX TPCHHUPOBKAX.

3. Tlonp3ysch mMpenoCTaBICHHBIMHM MpPEIoJaBaTesieM TaHHBIMH, BBIOJHHUTE aHATU3 AU depeHInanbHOMN

9KCIIPECCUU U CUTHAJIBHBIX IIyTEH.
3 Tema: reneTuueckas MoaupuKanus reHoma.
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[TpenyioxkuTe MOATAMHYI CXEMY 3KCIIEPUMEHTa MO PEAAKTUPOBAHHIO T'C€HOMAa CBHHBH C TIOMOIIIBIO
TexHonoruu CRISPR/Cas9.
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Onpoc

Tema 3. CTpykTypHO-(PYHKIIMOHAJIbHASI OPTaHU3AIlMsA TEHOMA PACTEHUHN U aHAIN3 (QyHKIIWA reHa.

VYka3arb OCOOCHHOCTH OpraHW3allid PACTEHUH KaK OOBEKTa TeHETUYECKUX MCCIICTOBAHUIMA.
3HaueHne MOJICTTbHBIX 0OBEKTOB B TE€HETHUKE PACTECHUH.

VYKka3aTh TUIBI MOJUIUIOUAO0B U PA3INYUE MEXKIY HUMH.

[TosiCHUTH TEPMUHBI TOMOJIOTUHA U TOMEOJIOTMU T€HOB U TEHOMOB.

OOBSACHUTH CYyTh TEPMHHOB CHHTCHUS U KOJIMHEAPHOCTH TPYIII CIETUICHUS.

UT0 Takoe CpaBHUTEIBHOE KapTUPOBaHUE?

Ponp nonumioniny B 3BOIIOLIMY T€HOMOB PaCTEHUM.

['eneTnueckue YQPEeKTh TyTUTHMKAITAN.

Turber cCaMOHECOBMECTUMOCTH- TaMeTOGUTHAS ITU CIOpOdUTHAS.

. Kak onpenenuts THI caMOHECOBMECTUMOCTH.

. IIpossnenne [IMC u ee npu4uHsI.

. XumepHsble TeHbl MUTOXOHIpui u [IMC.

. Bropuunslii sHAOCTIEPM H F'€HBI, KOHTPOJIUPYIOIINE €T0 Pa3BUTHE.

. Umnpuntunr rena MEA.

. MeTofbl oNTydeHust MHAYIIMPOBAHHBIX MYTAaIIUN.

. Ocob6ennoctn Merona Tilling Ha ocHOBe DMC-MHIYIMPOBAHHBIX MYTAIIHMA.

. Pacuer pa3mepa BBIOOPOK ISl BBISBICHUS CIICITUPUICCKUX MYTaIHi.

. MobunbHbIe 3neMeHThl Ac 1 Dsu MX UCTONIb30BaHKE ISl MAPKUPOBAHUS TeHOMA apaOuI0TICHC.
. IMMyH#HTeT pactenuii — cienupuueckuii ¥ HecrieupUIeCKui.

Tema 17. BBeneHue B TEOPUIO IBOJIOLUY.
1 Co3pganue TUIIONIOTMYECKON KOHIEIIINN BUIA.
2 PazHOOOpasue B3MIAI0B HA Pa3BUTHE OPTAHUYECKOTO MHUPA.

3 I'maBHbIE pe3yabTaThl ONMCATEILHOTO IEPUO/Ia: MHBEHTapU3allHsl )KUBOI NPUPOAbI, pa3padboTka
OCHOBHBIX MOHATHSI MOP(OJIOTUHN, OCHOB HAYYHOM TEPMHUHOJIIOTUU, IPUHLIUIIOB U METO/IOB
KJIacCCU(UKAIUU OPTaHUYECKOTO MUPa 3eMIIH.

Tema 18. McTopus pa3BUTHS SBOITIOLIMOHHBIX UJIEH
1 Yuenue 00 3IMMUHAIIUN.
2 EcrtecTBeHHBIN 0TOOP KakK CIIEACTBHE OOPHOBI 3a CYIIIECTBOBAHHE.
3 BHyTpunmonyisiuoHHas K3MEHYUBOCTh KaK HE00X0IMMas PEANOChUIKa €CTECTBEHHOTO 0TOOpA.
4 uddepennuanbHOEe BOCIPOU3BEICHHIE MPU3HAKOB MPU CMEHE MOKOJICHUH.
5 Apanrtanuu kak GpopMa U3MEHYHUBOCTH.

Tema 19. MukponBomronusi.
1 Crabwimmsupyromuii oToop.
2 IIpobnema 0ObEKTOB CTAOMIM3ALINHU: TAKCOHBI HITU MPU3HAKH.
3 CBepXIOMUHHUPOBAHHUE.
4 YcroWuuBBIN OIUMOPHU3M.
5 Kanamm3upyrommuii oTo0p.
6 Jlu3pynTHBHBII 0TOOP.
7 YcnoBusi COXpaHEHUs MOIMMOppU3Ma IIPpU AU3PYIITUBHOM OTOODPE.
8 IlonoBoit oT60p, ero cnennuka.
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9 TNonmumophu3M NPUPOTHBIX MOMYISLIHH.
10 IIpoGnema reHeTHYECKOTo Tpy3a.

Tema 20. buonornueckuii Bua. BumooOpa3zoBanue.

1 JluBepreHuus U30JMPOBAHHBIX MOMYIISALUI 110 TeHETUYECKUM (DaKTOpaM, KOHTPOIUPYIOIIUM
aJJalITUBHBIC IIPU3HAKH.

2 JluBepreHIMs N30JUPOBAHHBIX MOMYIALUHN 110 TEHETUYECKUM (pakTopam, KOHTPOIUPYIOIIUM
IIOCTKOIYJISILIUOHHYIO U30JISALIHIO.

3 JluBepreHuus N30JIMPOBAHHBIX MOMYJISALUHI 110 TEHETUYECKUM (PaKTOpaM, KOHTPOIUPYIOIIUM
IIPEKOIYJIALIMOHHYIO U30JISALIHIO.

Tema 21. MakposBomtousi.
1 buonornueckuii mporpecc U €ro KpUTEpUH.
2 Buonornyeckas craOuiIn3arus.
3 buonornyeckuii perpecc u ero NpuInHsblI.
4 Apomopdo3ssl. Macmtadsr apomopdo30B. [Ipumepst apoMopdo30B.
5 Mophodu3n0nIorudecKuii Mporpecc u ero KpUTEpUH.
6 Amnorenes u ero Gpopmbl. AtoMopdo3sl (COOCTBEHHO HaHOaAanTaIum). TeaoMopdo3sl.
7 T'unepmopdosbl. ['unmomopdo3ssr; heranuzanus, neroMopPo3bl; HEOTCHUS.
8 Ilpasuno cmensl (a3 (mo A.H. Ceepuoy u 1.U. [lImansrayseny).

Tema 22. DBoOIMS OHTOT€HE3a, OPTaHOB U (QYHKITUH.
1 DMmOpuoHanpHbIe aganTanuu. Tunsl MeTamopdosa.
2 TlanuHreHe3kl U [ICHOT€HESEI.
3 @ummbpuorenessl. OCHOBHBIE MOYChI (pUIIMOpHOTeHe3a: apXaJIaKCHChI, CBUALMU U aHAOOTUH.
4 MexaHu3Mbl apXaJNIAKCUCOB; T€TEPOTONHNH U TETEPOXPOHHH.
5 IlpuMepsl apxasIaKCUCOB U UX 3BOJIIOLIMOHHBIE TTOCJIEICTBHS.
6 JleBuanmu. [TpuMepsl AeBUALMI U UX YBOJIOLIUOHHBIC MTOCIIECICTBUA.

7 Anabonuu. Otpurnarensueie aHabomuu (a66peBuarun). [Ipumepsr aHAOOIUH 1 MX IBONIOLMOHHBIE
MOCTIC/ICTBHSL.

8 3aKoH 3apobIILIEBOTO CX0ACTBA. buorenetnueckuii 3akoH Mronnepa—I exkesns.
9 Pexanutynsuuu u peretuiind. COBpeMEeHHAsi TPAaKTOBKA OMOTEHETHYECKOTO 3aKOHA.
10 ABroHoMu3auus ontorenesa. Koppensaunn u koopaunauuu (no WM. IlImanerayseny).

Pedepar

Tema 9. BBeneHue B reHETUKY KUBOTHBIX
ITpumepHbIe TeMaTuKu pedepaToB
1 Metonpl coxpaHeHMsI PEIKMX M HCUE3AIOIIMX IMOPOA CEIbCKOXO3SHCTBEHHBIX )KUBOTHBIX.
2 OCHOBHBIE AOCTHKEHHSI OMOTEXHOJIOTMH B )KUBOTHOBOJICTBE.
3 MopenbHble KUBOTHBIE B TEHETUUECKHUX MCCIIEIOBAHUSX.

4.3 TIpomexxyTouHas aTTecTalus Mo AUCIUILTHHE TPOBOAUTCA B hOpME 3a4eTa, SK3aMeHa

Tunosbie Bonpocskl 3auera (OIIK-3, OIIK-5)
TuroBbie BONIPOCHI JIJIS POBEICHUS TPOMEKYTOYHOH aTTeCTaIlNu:

1. FOMOJIOFI/ISI U T'OMCOJIOIrin I¢HOMOB paCTeHHﬁ, HapaJIOFI/I‘-IHBIe I/IOpTOJIOFI/ILIHBIG I'CHBI. CI/IHTGHI/IH nu
KOJINHEAPHOCTb T'€HOMOB. [IpMHIMIIBI CPAaBHUTEILHOIO KAPTUPOBAHUS PACTEHUN, POJIb MOJAEIBHBIX
00BEKTOB.
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2. HOJII/IHJIOI/I,Z[I/IH paCTeHI/Iﬁ U €€ TUIilbl, MCXaHM3Mbl BO3HHMKHOBCHUA ITIOJIUITJIOUMIO0B. Cym;6a
AYIUTAIUPOBAHHBIX I'CHOB Y aJUIOIIOJUITIIIONI0B.

3. T'ameTto(hUTHBIIF KOHTPOJIH HECOBMECTHUMOCTH, T'€HBI JIOKYCOB HECOBMECTUMOCTH M MEXaHHM3M €€
peanuzanun Ha npumepe Solanaceae- u Papaveraceae.

4. TlonoBbIe THIBI IBETKOBBIX PACTECHUH W TEHETHYECKHE MEXaHHU3MBbI, 00CCIICUUBAIOIIIE
MEPEKPECTHOE OIUIOAOTBOpEHUE. MOJEKYISIPHO-TECHETHUECKHE MEXaHU3Mbl raMeTO(QUTHOU W
COpO(UTHON CAMOHECOBMECTUMOCTH.

5. CropoduTHBIH KOHTPOJIb HECOBMECTUMOCTH, T€HBI JOKYCOB HECOBMECTHMOCTH M MEXaHU3M €€
peanuzanuu Ha npuMmepe Brassica.

6. LluTtoruiasmaruyeckass My»XcKasi CTEPHJIBHOCTb, €€ MPUPOAA, PACIIPOCTPAHEHUE U MTPAKTHIECKOE
rcnoap3oBanue. Poins MutoxonapuansHoro renoma B nposisienun [IMC. XuMepHble MUTOXOHIpHUAIbHbBIE
TeHBI.

7. IlapamyTanuu Kak creru(pUUecKuil TUN B3auMOACHCTBUs ayuieneil. [IoHATHS mapaMyTereHHOCTH H
napaMyTaOMIbHOCTU. DIUTEHETHYECKUI MEXaHU3M MPOSBICHUS MapaMyTaIuii.

8. Mnaykuust MyTanuii y pacTeHUil U OCOOCHHOCTH WX BBIABICHHUSA. | eHeTHuecKku 3¢ (eKTUBHBIE
KJIETKH anuKaJbHOM MepHCTEMbl. 3HaueHHe pazMepa nonymsiuuii M1 u M2 st BelesieHus: My Talui.

9. Cneundpuuynocts IMC-HMHIYUMPOBAHHBIX MyTaluil. MeTo sl 00paTHOI reHeTUKH 7Sl YCTaHOBJICHUS
¢ynkuuu rera, TILLING u Delet-a-gene.

10. Uncepunonnsiii T-IHK myrtarene3 u BbisiBieHue TpanchopmantoB B T1 u T2 mokoneHHsX.

11. MoOwIbHBIC TEHETHYECKUE AIEMEHTBI U X PacIpOCTPaHEHUE Y PACTEHUH.

12. TpaHCTIO30HHBIN MYyTareHe3, OJHO U JIByXKOMIIOHEHTHBIE CHCTEMbI Ha OCHOBE Ac U Ds 311eMeHTOB.
13. I'eHbl, KOHTPOJUPYIOIINE HE3aBUCHUMOE Pa3BUTHE DHAOCIEPMA Yy MOKPBITOCEMEHHBIX PACTEHUM.
[Tonsitue umnpunTuHra Ha TIpuMepe reHa MEDEA apabunorncuc.

14. UMMyHUTET pacTeHUl, €ro OCHOBHbBIC THUIbL. MOJIEKYJISIPHO-TEHETUYECKUE OCHOBBI
Hecrenu(pUYHOr0 aKTUBHOTO MMMYHHUTETAa U CHEIU(PUYHOTO aKTUBHOIO UMMYHHUTETA.

15. eHeTn4eckuii KOHTPOJIb OMpEAesieHHus Tuma opraHoB mBeTka. ABC-monmens (Jioruka moCTpOCHHs ).
16. [lokazarenscTBa mpaBuibHOCTH ABC-Monenu (mpeackasanue (peHOTHIA TBOMHBIX MYTaHTOB,
noareepxxaeHrne ABC-mozeny ¢ MCHoib30BaHUEM TPAHCTEHHBIX PACTEHHM apaOHI0TICHC;
MOJIEKYJISIPHO-TEHETUYECKasl NIPOBEPKA MOJIENH).

17. MonekysgpHble MEXaHU3MbI B3aUMOJEHCTBUS reHOB B-knacca. denotun MyTaHTOB 1o reHaM B-kiiacca.

18. Ilpumepsl napaMyTanuii; MOJIEKYJISPHbIE MEXaHU3MbI UX BO3SHUKHOBEHUS
19. MonekynasipHble MEXaHU3MbI SMHUT€HETUYECKUX W3MEHEHHH (IIPUBECTH MPUMEPHI).
20. Ionartue mMnpuHTHHra Ha npuMepe reHoB R kykypyssl 1 MEDEA apabunomncuc.

Tunosble 3apanus s 3a4era (OIK-3, OIIK-5)
Pemenue reHeTrHUeCcKUX 3a7a4 HA pa3HbIC B3aMMOJICHCTBUS T€HOB.

Tunossblie Bonpockl 3k3amena (OIIK-3, OIIK-5)
I'eneTuka )KMBOTHBIX
CBs3p reHeTHKH W ceneknuu. Crnenudpuieckne MOoaxoAbl MPH PEerIeHUH oO0IuX 3a1ad.
MoieabHbIC KUBOTHBIE B I'€HETHYCCKHX HcCienoBaHUuAX. OCOOEHHOCTH M 00JIACTH HMCIIOIh30BAHUA.
CooTHoIlIeHHe MEXAy TeHOTHIIOM, MapaTunoM U ¢deHoTunoM. [Tokasarenb Hacae yeMOCTH.

[Tponecc nomecTuKanuy >KUBOTHBIX. /IOMECTHKAaIMOHHBIE TIPU3HAKY.
JIHK-mapkepsl B d)KUBOTHOBOJCTBE. THUIIBI U MCIIOIb30BAHHUE.
YacTHas reHeTHKa )KMBOTHBIX U €€ 3HAYCHHE IS CEICKIUU.

NN R DD

JleTanbpHbBIC U MOJTYJICTAJIbHBIC TCHBI Y JKUBOTHBIX. MGTOI[BI 030pPOBJICHUSA CTada OT JIeTaneu.

9. T'eHeTnueckue pecypcbl B KUBOTHOBOJCTBE. COBPEMEHHOE COCTOSIHUE OCHOBHBIX BUIOB
CEJIbCKOX03SICTBEHHBIX JKUBOTHBIX («OOJIBIIIAS MATEPKAY ).

10. CenexmmonHsix auddepeHiman u ero 3HadeHue s 3PGEeKTUBHOCTH 0TOOpA.

N3menenue koddduirenTa HacIeyeMOCTH B 3aBUCUMOCTH OT METOJIOB pa3BeeHUS U (PAKTOPOB CPEIIbI.
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11. IlonsiTre o mopoxue.
12. PonctBeHHOe cnapuBaHue — WHOpuauWHT. MHOpemHas nenpeccus. Mcnons3oBaHnne HHOPUAMHTA B
KUBOTHOBOJICTBE.
13. Orenka nopoa v JIMHUHM KUBOTHBIX.
14. TparcmnanTamys SMOpHOHOB. POk TpaHCIIIAHTAIIMH B )KUBOTHOBOJICTBE.
15. 'eneTnyecknue OCHOBBI TeTepo3uca. [erepo3uc mpu MEKMNOPOAHBIX W MEKIMHEHHBIX
CKpEIMBaHUSX.
16. 'eHOMHAas ceneKius — OCHOBHbBIC MPUHIIUIIBI. POJIb B 5)KUBOTHOBOJICTBE.
17. TMO-opranusMsl B arpoIpOMBbIIIIEHHOM IIPOU3BOJICTBE.
18. IlepcriekTUBBI MPUMEHEHHSI TEXHOJIOTUHM TE€HETHYECKOTO pernporpaMMHUPOBaHHUS B dKUBOTHOBOJCTBE.
19. [Ipumepsl yCHEMIHOTO NMPUMEHEHUs TPaHCTE€HE3a M T€HOMHOIO PEIaKTHUPOBAHUS Y KUBOTHBIX.
Teopust 3BOJIIOIUH.
1 Kpearnmonusm u TpanchopmusM. CXOICTBO U OTIMYKE B3MISAI0B Ha (HOPMUPOBAHUE CYIIECTBYIOIIETO
6uropazHooOpazusl.
2 DpomonuoHu3M U Tpanchopmusm. Cxonctso u omnune B3msiioB JK.b. Jlamapka u XK.-JI. Broddona
Ha (popMupoBaHue 6HOpa3ZHOOOpa3UsI.
3 Cxoxcto u otnuue sBomonnonnsma JK.b. Jlamapka n Y. JlapBuna.
4 Ponb kuuru JlapBuna «IIpoucxoxaeHrue BUI0B» B Pa3BUTUH HAYKH.

5 MuHuManbHbIA HA0Op YCIOBUH ISt SBOIOIMH «110 JlapBUHY» (KaKUMH CBOMCTBAMH JTOJKHBI
o0sagaTh 0OBEKTHI, YTOOBI BOJIFOLIMOHUPOBATH HA OCHOBE JAPBUHOBCKOTO MEXaHU3Ma?)

6 Cunrernueckas teopus sBomorun (CTD). Kparkas ucropus cozganus CT3. OcHOBHBIE MOTOXKESHUS
CTO.
7 MoeKyJIIpHO-T€HETUYECKUE JOKA3ATEIbCTBA 3BOJIIOLIUH.
8 Mopdonorudeckne 10Ka3areabCTBa SBOTIOIUH.
9 ITaneoHTOJIOrMYECKHUE 10KA3aTEIbCTBA ABOJIOLUH.
10 TToueMy eqMHUIICH SBOJIOMH SIBISICTCS TIOMYJISIIIHS, @ HE BUJ U HE 0COOB?
11 Kak BiusieT YMCIEHHOCTD MOMYJISALUY Ha COOTHOIICHUE POk 0TOOpa U peiida B IBOTIOIIH?
12 T'eneruka momyssiiuii. 3akoH Xapau-BaitHOepra.
13 OO61mas xapakTepuCcTHKa IEMEHTapHBIX SBOJIOIMOHHBIX (PaKTOPOB.

14 Yrto 03HAUYAIOT MOHATHUS «IIPUHITUI OCHOBATEIS» U «3((eKT OyThIIIOUHOTO ropIbimka»? Ha
OCHOBAaHHHU KaKHUX MOMYJISIIUOHHBIX XapaKTEPUCTUK MOXKHO MPEATNONararb, YT0 B KOHKPETHOU
MOMYJISILUY MO HAOMIOaThCs JaHHbIE SIBJICHUS?

15 [peii¢ reHOB (T€eHETUKO-aBTOMAaTHUECKUE, UM CTOXaCTHYECKUE MPOLIECCHI).

16 Bpennsie, HEUTpaabHBIE U MTOJIE3HBIE MYTAIIMU: KX COOTHOIIICHUE, YBOIOLIMOHHAS POJIb, IEUCTBUE
otOopa Ha HUX.

17 B ueM pa3HHUIIa MKy €CTECTBEHHBIM OTOOPOM M OOpKOOIA cyriecTBOBaHKE?

18 CxomcTBO U pa3nuyune eCTECTBEHHOTO U HCKYCCTBEHHOTO 0TOOpA.

19 OcHoBHBIE (HOPMBI €CTECTBEHHOTO O0TOOpA.

20 Kak coOTHOCHTCS HalIpaBJICHHOCTb MOJIOBOTO 0TOOPA U «OOBIYHOTO» €CTECTBEHHOTO 0TOOpa?

21 Oxapakrepusyiite monoBoit oroop. [IpuBenurte npumeps! gaHHOM GopmbI 0TOOpA.

22 Tlpennosnaraemble CLIEHAPUH U ATAIbl AOHOTEHE3a.

23 Teopuss PHK-mupa: ycriexu u HepeleHHbIe TPOOIEMBI.

24 TnobGanbHAast FeOXPOHOIOIMYECKas IIIKaIa, €€ OCHOBHBIC MO/IPa3/ICICHHUS.

25 ®opmuposanue 3emun. Karapxeii (ragei).

26 PazButHe XXU3HU B apXxelcKkoM d0He. JlpeBHeliue cienpl )ku3Hu. Hauano naneoHTonoruueckoi
JIETOIIUCH.

27 CuMOMOTeHEeTHYECKOE MTPOUCXOKICHUE DYKAPUOT.

28 KeMOpwuiickuii B3pbIB, €T0 MPEANOCHITKH U BO3MOXXHBIC MEXaHU3MBI.

29 OCHOBHBIE 3TaIbl Pa3BUTHUS KU3HU B haHEPO30E.
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30 AHTpOMOCOIMOTEHE3 — MPOUCXOXKICHIE YeJIOBEKa U 00IIecTBa. bronornueckue mpeanochIku
AHTPOIIOCOLIMOTCHE3A.

31 Teopuu npoucxoxaenus pac. Hayunas HecocTOATENBHOCTh PACUCTCKUX, €BIEHUYECKUX U
COLMAJI-JaPBUHUCTCKUX TEOPUH.

32 [aiite onpeneneHre KOMOMHATUBHON U3MEHYMBOCTH. PacckakuTe o 3HAYCHUU TaHHON (OPMBI
WU3MEHYHUBOCTH IS HBOJIIOLUH.

33 KakoBo 3HaYeHHE MYTAIlMOHHON H3MEHYMBOCTH JUIst SBOMtoIMK? Pacckaxkute o popmax
MYTAallMOHHOW N3MEHYMBOCTH.

34 Maiite onpeneneHre MoAU(PpHUKALMOHHON N3MEeHYNBOCTH. KakoBo 3HaueHue 3Toi (popMbl
MU3MEHYMBOCTH IS SBOJIIOLINAN?

35 JlaiiTe onpeneneHne HOpMbl peaklinu. KakoBbl mpenMyIecTsa 1 HEJOCTaTKU IPU3HAKOB ILIMPOKOH 1
y3KOH HOPMBI PeaKIiy Jisi 0COOU U JUIS MOTYJISILIMU B 1[esToM?

36 Topu3oHTaNIBHBIN IEPEHOC TEHOB, €ro (POPMBI U 3BOJIIOLIMOHHAS POJIb (Y IPOKAPHOT, TPOTHCTOB,
MHOTOKJIETOYHBIX ).

37 BHyTpu- 1 MEXBUI0BON TOPU30HTAIBHBIN IEPEHOC T€HOB, Pa3IMUNE UX IBOJIOLNOHHBIX
IOCJIEZICTBUM.

38 Bun. Kpurepuu u KOHLENIMH BUAA.

39 BunmooOpazoBaHHe — KaU€CTBEHHBIHN 3TAIl SBOIIOIIMOHHOTO TMporiecca. [lomyasimoHHO-TeHETHIECKHE
acCIeKThl BUI000Pa30BaHUS.

40 MaxkposBOIIONMS KaK ABOIIOLMS OpraHu3anui. MakposBOIIOMS KaK SBOIIONMS HAJIBUIOBBIX
TaKCOHOB.

TunoBble 3aganus s sk3amena (OIIK-3, OIIK-5)
1. Tema: reHOTUNIHPOBAHUE.

[IpenyioxkuTe MOATANHYIO CXEMY 3KCIIEPUMEHTa MO THOTUIHPOBAHUIO KOPOB II0 JIOKYCaM
Kanma-KasenHa, oera-nakrornooynnaa u BLAD-myTarum.

2 Tema: MOACJIbHBIC JKUBOTHBIC.

1. IMonp3ysach myOMUYHBIMH Oa3aMH JTaHHBIX, COCTaBbTE CIUCOK WMEIOIIUXCS JaHHBIX I aHan3a
TPaAHCKPUIITOMA KHPOBOM TKAHW MBIIIICH NPU OKUPEHUU U aradere.

2. Tonw3ysich myOnMMYHBIME Oa3aMU JaHHBIX COCTABBTE CIIMCOK HMMEIOIIUXCS JAHHBIX IS aHAIHM3a
TPAHCKPUIITOMA CKEJIETHOW MYCKYJIATYPhl MPU (PU3UIECKUX TPECHUPOBKAX.

3. Tlonp3ysach MpenoCTaBIEHHBIMH IPENOAaBaTesieM JAHHBIMH, BBIIOJIHHUTE aHaIN3 AudQepeHnnaibHon
SKCIPECCUU U CUTHAJIBHBIX ITyTEH.

3 Tema: reHeTHuecKas MOaU(HUKAIUS TEHOMA.
[Ipeanioxxkure MOATANHYIO CXEMY SKCIEPUMEHTA IO PEJAKTUPOBAHUIO T'€HOMA
cBUHBY ¢ romomrsio TexHonornu CRISPR/Cas9.

4.4. llIkana oueHUBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer
CCKPHUIITOPHI OBHH ) — OCHOBHBIC IIPHU3HAKK OCBOCHUA (II0Ka3aTCIN
Orenka Kommnerenmu Hecxkp pEL (VP ) P (
TOCTHKEHHMSI pe3ynbTaTa)
OIIK-3 Nmeer BBICOKMI YpOBEHb 3HAaHUM IO MPEIMETY, BBIJIEIAET

MEKIUCIHUIUTMHAPHBIE  CBsi3M.  CnocoOeH — WILTIOCTPUpPOBATh
TEOPETHYECKUE TIOJIOKCHHUS COBPEMEHHOH TEHETUKH U TEOPUH
IBOJIOIMHA KOHKPETHBIMH TPUMEpPAMH, TPUMEHSTh HX B HOBOH
cutyanuu. BrajeeT 0CHOBHBIMH METOIaMU T€HETUIECKOTO aHAIIN3A.
OIIK-5 HNmeer BBICOKMI yPOBEHb 3HAHWH MPUHIMIIOB U METOAMYECKUX
MOAXOMOB  MOJICKYJSIDHOM TEHETUKM W TEHHOHW HWHXKCHEPHH.
Hcnonp3yer B mpohecCHOHANBHON NESTENTFHOCTH TPEICTABICHUS O
TeHETHYECKUX OCHOBaX OMOTEXHOJIOTHH.

«3a4TEHOY
(50 - 100 6amoB)
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OIIK-3 He nmeer 3HaHMiA 110 IpeIMETY, HE BBIIEISIET MEXIUCIIUIUTMHAPHbIE

cBsi3u. He BiazieeT 0CHOBHBIMH METOJ[aMU TEHETHUYECKOTO aHAJIH3a.
«HE 3a4TCHO» OIIK-5 He 3HaeT nmpuHIMNOB M METOAMYECKHUX IOAXOJOB MOJIEKYJISIPHOM
(0 - 49 6ammos) TeHETHKM W TE€HHOW WHKeHepuu. He crmocoOeH HCmonb30BaTh B

npoecCHOHANBHON ACSITENLHOCTH MPEACTABICHUSI O TEHETHYECKUX
OCHOBAaX OMOTEXHOJIOTUH.

DK3aMeH
CCKPUIITOPbI OBHH ) — OCHOBHBIC IIPHU3HAKK OCBOCHUA (I10Ka3aTCIN
Orenka Kommnerenmu Hecxkp pEL (VP ) P (
TOCTHKEHHMSI pe3ynbTaTa)
OIIK-3 Nmeer BBICOKMI YpOBEHb 3HAaHUM IO MPEIMETY, BBIJEIAET

MEXIUCUUIUIMHApHBIE  cBsi3u.  CmocoOeH — WMIUTIOCTPUPOBATh
TEOPETUUYECKUE TOJIOKEHHUSI COBPEMEHHOW TE€HETUKHM U TEOpHUH
HBOJIIOLIMM KOHKPETHBIMU MpHUMEpaMH, MPUMEHSITh HX B HOBOM

«OTIIUYHO»
CUTyaluu. Bnaz[eeT OCHOBHBIMH METOAAaMH I'€CHCTHYCCKOI'O aHaJInu3a.

(85 - 100 6anoB) — —
OIIK-5 HNmeer BBICOKMI ypPOBEHb 3HAHWH MPUHIMIIOB U METOAMYECKUX

MOJXOJ0B  MOJIEKYISIPHOM TE€HETUKH U TEeHHOW HWHKECHEPHUH.
Hcnonpiyer B mpodecCuOHaIbHOM IEeATENbHOCTH MPEACTABICHUS O
TeHETUYECKHUX OCHOBaX OMOTEXHOJIOTHH.

OIIK-3 Breigenser MexaucuuIuiMHapHbBIE CBS3W 1o mpenMery. CriocoOeH
WUTIOCTPUPOBATh ~ TCOPETHUYCCKHE  TOJIOKCHHUS  COBPEMEHHOMU
TCHETUKH W TCOPHH SBOJIIOIIMHA KOHKPETHBIMH TTpHMepaMu. Biameer
«XOPOLIO» OCHOBHBIMH METOJJAMU I€HETHUYECKOTO aHaIH3a.

(70 - 84 6ayoB) OIIK-5 3HaeT OCHOBHBIE IPHHIMILI M METOAMYECKUE  ITOAXOIBI
MOJIEKYJSIPHOM TE€HETHMKM W TEeHHOM uHxeHepuu. Mcmonb3yer B
po(eCCHOHANTBHOMN ACSITEILHOCTH MPEACTABICHUS O TCHETHUSCKHIX
OCHOBAaxX OMOTEXHOJIOTHH.

OIIK-3 HNmeer 0a30BBIH  YpOBEHb 3HAHWKM 10 JHCHUIUIMHE. Brageer
OCHOBHBIMH METOJAMU F'€HETUYECKOIO aHAIN3A.

«ynosnerBoputenbHo»  [OIIK-5 3HaeT OCHOBHBIC NPUHUMUIBI M METOJUYECKHE TMOIXOAbl TE€HHOMH

(50 - 69 GamoB) uwkenepurn. C  TPyIOM HCHONB3yeT B MPOQECCHOHATLHOM
NCATCIBHOCTH  TIPEACTABIICHUS O  TEHETHYECKMX  OCHOBAX
OMOTEXHOJIOTHUH.

OIIK-3 He nmeet 3HaHuMiA 1O IpeAMETY, HE BBIJCISICT MEXKIUCIIUTUIMHAPHBIE
cBs13u. He BnajeeT OCHOBHBIMUA METOAMH T€HETHUECKOTO aHaJIHN3a.

«ueynosnerBopurensHo» |OINK-5 He 3HaeT nmpuHUMNOB M METOAUYECKUX IMOAXOIOB MOJIEKYJISPHOM

(menee 50 Ganos) T€HETUKH M TE€HHOM wumkeHepuu. He cmoco0eH HCIonb30BaTh B
po(eCCHOHANTBHOMN ACSITEILHOCTH MPEACTABICHUS O TCHETHUSCKHIX
OCHOBAaxX OMOTEXHOJIOTHH.

5. MeTonnueckue ykazaHusi AJisi 00y4al0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-mMeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0veM u copepkaHHe AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMalLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKU€ MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyaJlbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEPKaHNIO0, COOTBETCTBHE METOAUYECKUM TPEOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HalpaBiIeHHOCTb, COOTBETCTBUE
cofiepaHus 3asBICHHON (QopMe, aleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKHUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBoe OQOpMIIeHHE, CTPYKTypUpOoBaHHE UHOpMAINH,
COOTBETCTBHE 3asiBICHHBIM TpPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeZibl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIONEHHIE PErIaMeHTa, SMOIMOHAIBHOCTh, YMEHHUE
OTBETHTBH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOJHBIC 3HAHUS 110 BCEM pa3JieiiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. Ocumosa JI. A. T'enernka B 2 4. Yactp 1 : YueOHOE mocoOue st By30B. - HUCHp. W JIOM; 2-€ U3I.. -
Mocksa: [Opaiit, 2020. - 243 c. - Tekcr : smekrponnsii // DBC «IHOPAUT» [caiit]. - URL:
https://urait.ru/bcode/451934

2. Ocunosa JI. A. I'eneruka. B 2 4. Yacts 2 : YueOHOe mocoOue Al By30B. - UCIp. U JOM; 2-€ U3.. -
Mocksa: FOpaiit, 2020. - 251 c. - Tekcr : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452866

3. Crernmii B.H. DBomionmonnas Ouonorusa. Yacte 1 : yueOHO-meToamyeckoe mocobue. - Mockaa:
Wznarensckuit Jlom Tomckoro rocymapcrBenHoro ynusepcutera, 2018. - 106 c. - TekcT : 3meKTpoHHbIH //
OBbC «KoHcynbTanT CTyACHTA By3a u MeJBy3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/tgu_115.html

4. Crernnit B.H. Domounonnas Ouonorus. Yacte 2 : ydeOHO-meToguueckoe mocobue. - Mockaa:
Wznarensckuit Jlom Tomckoro rocymapcrBenHoro ynusepcutera, 2018. - 120 c. - TekcT : 31eKTpoHHbIH //
OBbC «KoHcynbTanT CTyACHTA By3a u MeJBy3a [caiiT]. - URL:
https://www.studentlibrary.ru/book/tgu_092.html

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Haxaesa B. . O6mas reneruka. [Ipaktudecknii kypc : YueOHOe mocoOue AJis By30B. - Ep. U JI0M; 2-€
m3a.. - Mocksa: FOpaiit, 2020. - 276 c. - Texct : smexrponusii / DBC «HOPAWUT» [caiit]. - URL:
https://urait.ru/bcode/455008

2. OOw1asi reHEeTHKA : MPAKTUKYM. - 2-€ U31., mepepad. u jo1r.. - KemepoBo: KemepoBckuii rocyaapcTBeHHBIN
yauBepcuret, 2019. - 78 c. - Tekct : anexTponHsii / DBC « YHHBepcUTETCKass OMOIHOTeKa OHIAHy [cailT].
- URL: http://biblioclub.ru/index.php?page=book&id=573818

3. Hlaxmyposa I. A., XamuroBa P. A., Kapramosa H. C. CO0pHUK 3a7a4y 1O TeHETUKE: METOAMYECKUE
PEKOMEHJAMM M0 pEIICHHIO 3a4ad Ui J1a0opaTopHBIX 3aHATUH 1o JucuuiuinHe «[eHetmka u
HBOJIOIMOHHOE yueHue» («I'eHeTnkay) : COOpHUK 3a1a4 U ynpaxkHeHuil. - Mocksalbepnun: /{upexr-Menua,
2019. - 149 c. - Tekcr : anekrponsbiii / OBC «YHuBepcurerckas O6ubnmuoreka onnmaiin» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=573210
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4. KysuenoBa, H. A., IllaranoBa, C. II. IlpoBepouHbie 3agaHud TIO TEOPUU HSBOJIOIUU
y4eOHO-METOJMUECKOe TTOCOOHE M0 TUCHUIUIMHAM «TEOPHSI BOIOLMIY, «IBOJIOLNS OPraHUUYECKOTO MUPay,
«ucropusi O6monorum». - Becb cpok oxpaHbl aBTOpckoro mnpana; [IpoBepounble 3agaHUsl MO TEOpUU
sBomoIuu. - Mocksa: Ilpomereit, 2016. - 154 c. - Tekct : anekrponssiii / IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/58183.html

5. KunwueBckuii, A. B., XoteuieBa, JI. B., Tapyruna, JI. A., Kamunckas, JI. H., ly6osen, H. U., Tutok, B.
B. I'enernueckue ocHOBBI ceneknuu pacteHuid. O6mias reHetuka pacrenuid. Tom 1 : MmoHorpadwus. - Bech
CPOK OXpaHbl aBTOPCKOTO TpaBa; [ eHeTHYeCKre OCHOBHI CEJIEKIIMU pacTeHuil. OOIas TeHeTHKa PacTCHHM.
T. - Munck: benopycckas Hayka, 2008. - 551 c. - URL: https://www.iprbookshop.ru/12295 . html

6. Amsbeprc b., bpeii J1., Xonkun K., Jlxxoncon A., JIstouc JIx., Pagd M., Podepre K., Yontep I1. OcHOBEI
MOJICKYJISIDHON OMOJIOTHHU KJIETKH. - 2-€ U3J., ucnp.. - Mocksa: Jlaboparopust 3nanuii, [201. - 768 c. : un.,
LIB. U1I., TaOm.

7. Kpeoc JIx., Tonmmreiin O., Kunnarpuk C. I'ensr o Jlptouny : moHorpadus. - Mocksa: Jlaboparopus
3HaHui, 2021. - 922 c. - Tekct : anexkrponHbiit // DbC «KoHCynpTaHT CTyleHTa By3a W MeBy3a [caWT]. -
URL: https://www.studentlibrary.ru/book/ISBN9785932085066.html

6.3 VHbIe NCTOUHMKMU:

1. DnemeHTHI.py - https://elementy.ru/

2. Aatponorene3.PY - http://antropogenez.ru/

3. IIpoGnemsl »BoIONMH - http://www.evolbiol.ru/
4. PubMed - http://www.ncbi.nlm.nih.gov

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBEICHUS 3aHATHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMH, TEKYLIEr0 KOHTPOJA U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS ISl CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMU OOYyUCHHMS, CIIY>KAIUMH JIJIs1 TTPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOTHl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JI0CTyIa B AIIEKTPOHHYO
MH(POPMALIMOHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMAaTHYECKUE WILTIOCTPAUd (ITPOSKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOIHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhblie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Lndposoii obpazoBarensHbiii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a gannbix . — URL: https://www.scopus.com

3. Web of Science: monmuremarnueckas pedeparuBHO-OnOIMOrpaduueckas U HayKoMeTpudeckas Oasza
nanabix . — URL: https://apps.webotknowledge.com

4. ApxuB Hay4YHBIX XypHAJIOB 3apy0OexHbIX n3narenbcTB. — URL: https://arch.neicon.ru
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5. Hayunas snexkrponHas 6ubnmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

6. Hayunas osnexktponHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanms. —  URL:
https://www.monographies.ru

7. IInardopma Nature . — URL: https://www.nature.com/siteindex

8. Ilpesunenrtckas oubnmoreka umenn b.H. Enprmaa. — URL: https://www.prlib.ru

9. Poccuiickas rocynapcTBeHHas onbnmoreka: odunmanpabiid cait. — URL: https://www.rsl.ru
10. Poccuiickas HaunoHanbHas 6nbnuoreka: odurmansueid caiit. — URL: http:/nlr.ru

11. VYHuBepcuteTckas OuUONMOTEKa OHJAMH:  3JIEKTPOHHO-OMOmMMoreuHas cuctema. —  URL:
https://biblioclub.ru

12. Dnexrponnas 6mdmuorexka PODU. — URL: https://www.rfbr.ru/rfti/ru/library
13. OBC «YnuBepcurerckas oubnuoreka onnaitn» . — URL: http://www.biblioclub.ru

14. ONEKTPOHHBIN KaTrajaor dyHIaMEeHTaJIbHON OoubmuoTeKN TTV. — URL:
https://www.tsutmb.ru/biblio/elektronnyij-katalog/

15. KOpaiit: oOpa3oBarenbHas miaTdopMma, AIeKTpoHHO-O0ubmroTeunas cuctema. — URL: https://urait.ru

JJIeKTpPOHHAsA HH(POPMALIMOHHO-00pa3oBaTe/ibHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
BianMoneiicTBue mpenomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM

MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH, HUCHOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



