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1 IlnannpyeMblie pe3yJabTaThl 00yUeHHUs] MO AUCHUIJIMHE (MOIYJIIO),
COOTHECEHHbIE C Pe3yJIbTATAMH 0CBOECHHUS 00pa30BaTe/IbHOI MPOrpaMMbl

HNucturuimaa I'enemuxa scueomupix B coorBerctBum ¢ Tpedoanmsmu OI'OC BO
HarpaBJieHa Ha (OPMUPOBAHUE CICTYIONTUX KOMITETECHIIHI:

Tabnuia 1. CBa3b pe3yiabTaTOB 00yUEHHS C TPUOOpETaeMbIMU KOMIETEHIIUSIMU

KOI[ 1 HAUMCHOBAHUC

KOZ[ 1 HAMUMCHOBAaHUE MHAUKATOpA

3arutaHUpOBaHHBIE PE3YIIETATHI 00yIEHHS

KOMIICTCHII NN JOCTHXKCHUSA KOMIICTCHIINH
OIIK-2 Cnocoben HMOIIK 2.1 YuuTeiBaeT BIUSHHAE HA 3HATD:
OCYIIECTBIIATE OpraHu3M KHBOTHBIX TIPHPOJHBIX, OCHOBHblE NOHAMUS O HACIEOCMBEHHOCIU U
PO eCCUOHATIHBHYIO COIMANIbHO-X 035IICTBEHHBIX,

ACATCIIBHOCTb C YYETOM
BJIMAAHUA Ha OpTaHU3M
JKUBOTHBIX MPUPOJAHBIX,
COHHaHBHO-XO3HﬁCTBeHHLIX,
TCHCTUYCCKHUX U
9KOHOMHUYCCKHUX (l)aKTOpOB

TCHETHYCCKUX U IKOHOMHUYECKUX
(hakTOPOB TIPU OCYIIECTBICHUU
npoheccrOHAIEHOM IeITeIbHOCTH

UBMEHYUBOCU, YUMOJIO2UYECKUE OCHOBbL
HACAeOCMBEHHOCMU, 3AKOHOMEPHOCMU
HACAE008AHUS NPUSHAKOS, 2EHEMUK) NOAd U €20
pe2yisayuIo, 0CHO8bL UMMYHO2EHEMUK,
OUOMEXHONO2UU U 2EHEMUUECKOU UHNCEHEPUU
YMeEThb:
pabomams co cneyuanbHoU Iumepamypot,
0C6aUBAMb CAMOCMOAMENbHO HO8blE PA30eibl
AHATU3UPOBANL OaHHble 2UOPUOOTIO2ULECKO20,
YUINO2EHeMUYecKk020, OUOXUMUYECKO20 U
2EHEAN02UYECKO20 AHANUZ08, ONPeOesmb
00CMOBEPHOCTNb NPOUCXONCOCHUSL HCUBOMHBIX C
UCNONIL30BAHUEM 2PYNN KPOSU
BJIAIETh:
61a0emb Memooamu U3y4eHUs: U3SMEHYUBOCU U
HACACOCMBEHHOCMU 8 PA3HBIX 00ACMAX
2EHEeMUKU (YUMOSEHEMUKA, UMMYHO2EHEMUKA,
2CHHASL UHIICEHEDUsL)

HOIIK 2.2 [leMOHCTpUpYET HaBBIKU
OLICHKH U MIPOrHO3UPOBAHHMS BIMSHUA
Ha OPraHU3M JKUBOTHBIX PUPOIHBIX,
COLMANILHO-X 03 CTBEHHBIX,
TeHETHYECKHX U SKOHOMHYECKHX
(haKTOpOB TP OCYILIECTBICHUU
poeCcCHOHAIBHON IeATeNbHOCTH

3HATh:

2eHemuiecKue MexaHusMbvl GIUAHUS PATUYHBIX
@axmopos Ha nPoOyKmusHvle U A0ANMAYUOHHbIE
Kauecmea JHcugomHbIx

yMeThb:

UCRONB306aMb 3HAHUA 8 0OIACIU 2eHEMUKU O
NOBLIUUEHUS XO3AUCMBEHHO-NONE3HbIX NPUSHAKOS
JHCUBOMHBIX

BJIaIeTh:

Memooamu YnpasieHus 2eHemudecKuUMuU pecypcamu
0J15 NONYYEeHUsS MAKCUMANLHO DIA2ONPUAINHBIX
3HAYeHUU NPU3HAKa

OIIK - 6 Criocoben
UACHTU(DHUIIUPOBATH
OIACHOCTH PUCKa
BO3HUKHOBEHHS U
pacrpocTpaHeHust
3a0o0neBaHAi pa3IMIHON
STHOJIOTHU

HOIIK 6.1 BeisBnsieT pakTopsl prcka
BO3HMKHOBEHHS U PacIIpOCTPaHEHUS
3a00neBaHMi pa3TUIHON 3THOJIOTHU

3HATh:

3HAMb XaApaKmep HAC1e008aAHUS NPUSHAKOS U
NPUYUHBL BOSHUKHOBEHUSA USMEHUUBOCTIL

yMeThb:

UCRONIB306aMb 3AKOHOMEPHOCTL HACTEO08AH UL
NPU3HAKO8 NPU NOTOB0M PASMHONCEHUU C YETbIO
NPOcHO3a 3P PeKmuUeHOCMU CeeKYUOHHO-NIeMEHHOU
pabomul co cmadom

BJIA/IETh:

2eHeMUYeCKUMU MemoOamu aHanU3d HAcIe008aHUs U
USMEHYUBOCTU KAYECMEEHHBIX U KOTUUECTNGEHHBIX
NPU3HAKO8 Y PASHBIX U8 CENbCKOXO3AUCTIBEHHBIX

T1K-3 Crocoben
COBEPIIIEHCTBOBATH U
COXPaHATh MOPOJIbI, THITBI U
JINHUU
CEIbCKOX 03I CTBEHHBIX
>KHUBOTHBIX

HIIK 3.2 JleMOHCTpHUpYET 3HaHHE
METOZIOB BBIBEJICHUS,
COBEpIICHCTBOBAHUS U COXPAHEHHUS
MOpOJ, TUIOB, JINHUHA KUBOTHBIX

3namp:

yenu u NPUHYUNbL 2EHEMULECKO20 AHATU3A,
Memoobl, UCNOIb3YeMble 8 2eHemUKe
(eubpuoonocuueckutl, MymayuoHHblil,
YUmozeHemu4eckull, 2eHean02udecKull,
HONYIAYUOHHBIU, OIUZHEYOBYIL,
OUOXUMUYECKUTL), 3HAYEHUe 2eHeMUKU OIS




peuterus 3a0a4 celekyuu

ymems:

OYEHUMb U CNPOCHO3UPOBAMb GIUAHUE
PA3TUYHBIX MEXHOL0SUYECKUX NPUEMOB HA
NPOOYKMUBHOCTb CElbCKOXO3AUCMBEHHBIX
KYAMYD U HCUBOTNHBIX

e1a0ems:

UCNONIL306AMb 2eHemUYecKue Memoobvl 6
HOBBIUEHUU NPOOYKMUBHOCIU,
AHCUBHECNOCOOHOCIU U YCIMOUHUBOCMIU
AHCUBOMHBIX K OONE3HAM

2. MecTo AMCUMILIMHBI (MOAYJIA) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucturuinaa I'enemuka »#cu8o0mublX OTHOCUTCS K 00s13aTEIbHON YaCTH.

JlaHHasi QUCHUIUIMHA OINUpPAETCs Ha KypChl JUCUHUIUIMH: «30o0sorus», «Mopdonorus
JKUBOTHBIX» U SBJISIETCS OCHOBOH A TOCICAYIOMECTO M3YUCHUS AWUCHUIIIINH: «I'eneTnyeckue
OCHOBBI CEJICKIIHI.

3. Conep:xanme TMCHHUIIMHBI (MOXYJIs1)

Pacnpenenenue yacoB mo TemMaMm W BHJAM 3aHATHIA TpeacTaBisieTcss B Tadbmuie 2.1 mo
Kaxxaou popme oOyueHus:

Ta6muma 2.1 Ounas ¢popma

KonmuectBo yacos Dopmupye-
Ne By 3amsitust | Camoct. Bcero MBIC KOMIIE-
HaumenoBanue pasaeno €
n/m HIMCHOBAIIE pasACIoB HTeM Jeximu (JT) (JIP) pabora 10 TeMe TEHLMH
(CP)
1 2 3 4 5 6 7
Cemectp Ne3
IIpenmer METOIBI )54
I 8 1 2 4 6 OITK-2
3HaYECHHE T'€HETUKHU
Bunel HaciaeacTBEHHOCTH U OIIK-2
M3MEHYHUBOCTH.
UTOJOTUUECKHUE OCHOBBI
2 1 2 1 3 7
HACJIEACTBEHHOCTH
MoHo- W mOIMTrHOpPUIHBIC OIIK-2
3 | ckpemuBaHUs 2 2 3 7
BzaumonetictBue OIIK-2
4 A 1 2 4 7
HeaJlJIENIbHBIX T'€HOB
ClLelUIeHHOE  HaclIeIOBaHHE OIIK-2
5 | mpU3HaKOB 2 2 3 6
XpOMOCOMHOE  OINpENEIICHUE OIIK-2
momia u HacJIeJOBaHNE
6 | OpU3HAKOB, CILEIJIEHHBIX C 1 1 3 6
IOJIOM
buonornueckass  poap  u OIIK-2
CTPYKTypa HYKJIEHMHOBBIX
7 | xucmor. I'eHeTnueckuii KoOI. 1 2 4 9
Cunres Oenka B KIIETKE




OCHOBBI T€HETUYECKOU

8 WHXEHEPUU 2 2 3 6
Tpancmnanranus SMOPHOHOB.
[IpuHIMIBI KIOHUPOBAHUS U IK-3
MOJTy4CHUS TPAHCTEHHBIX
9 OngIjI{HSMOB b 1 2 4 !
10 MyrtareHnes u MyTareHsl 1 5 4 7
Knaccudukanuu wmyranmii u OIIK-6
11 ux 3Ha‘-I(£HI/I€H T 1 2 3 6
Crpykrypa rena. Perymsmus
12 | cunresa u-PHK u Genka 2 2 3 6
OIIK-2
[TonsiTHE © TOMyNSAUU U
13 | gucroii muHUKN. 3aKOH Xapau- 1 2 4 7
Baitn6epra
14 | KonrtpoapHas pabota 12 12
15 | IloaroToBka K 3a4eTy 9 9
Hroro 18 24 66 108
Cemectp Ne 4
OcHoOBHBIE (hakTopsI OIlK-2
1 | »BOMIONNM B TOMYJISIIHSIX 3 4 5 12
['pymmbl KpOBU u
2 | OMOXMUMHYECKUH 3 3 5 12 OIIK-2
noauMopduzm
Hacnenosanue
KOJIMYECTBEHHBIX MPHU3HAKOB.
3 | 'eHeTnkO-MaTeMaTHYECKHE 3 4 5 12 OIIK-6
METO/Ibl aHATTN3a
I'enernueckuii KOHTPOJIb
MMMYHHOT'O OTBETa, F€HETHKA
MMMYHOTJIOOYJIMHOB.
4 | boysie3aHn ¢ HaCIEACTBEHHOM 3 4 5 11 OIIK-6
MIPEIPACIIOIOKEHHOCTHIO
OcHoBHbIE bopMbI
5 | moBenmeHus u (hakTopsI 3 3 5 12
BITUSTHUS
IIpoucxoxaeHue U pa3BUTHE OIIK-2
KU3HU. CoBpeMeHHbIE
6 | reopun 3Bomounn. dakropsl 3 4 5 11
BHUJI000pa30BaHUS
I'eneTrka KpymHOTO pOTaToro
7 | ckOTa, CBUHBH, JIOLIATU H 2 4 5 11 11K-3
OBIIBI
8 | IloaroroBka K SK3aMeHY 27 27
Htoro 20 26 62 108
Hroro 3a 2 cemecTpa 38 50 128 216




Tabauua 2.2 3aouynas popma

Konngectso yacos dopmupye-
o Bun Camocr. Bcero MEIE
i HaunmeHoBaHue pa3ziesnioB U TeM Jlexuuu | 3aHsTHSA pabora 10 TeME KoMIIe-
D I13) (CP) TEHLUH
(OK, TIK)
1 2 3 4 5 6 7
Cemectp Ne 2
1 | Ilpenmer, METObI M 3HAUEHUE TEHETUKU 1 5 6 OIIK-2
Bunn HaciencTBEHHOCTH M N3MEHYUBOCTHU. OIIK-2
2 | Huronoruyeckue OCHOBBI 1 5 7
HACJIEJACTBEHHOCTH
3 | MoHO- u monuruOpuIHbIE CKPEIIUBAHUS 1 6 6 OIIK-2
4 | BzaumoseiicTBHE HeaJUICIbHBIX TEHOB 1 5 7 OIlK-2
5 | CuemsieHHO€ HACJIEI0BaHUE TPU3HAKOB 1 6 6 OIlK-2
XpOMOCOMHOE  ONpENEIeHue IMoja | OIIK-2
6 | HacimemoBaHWE TPHU3HAKOB, CIEIUICHHBIX C 1 5 7
T0JIOM
buonorudeckas posib 1 CTPYKTypa OIlK-2
7 1 5 6
HYKJICMHOBBIX KHUCJIOT. ['€eHETHYECKUI KOJ.
CuHrte3 Oenka B KJIETKe
8 OCHOBBIU TE€HETUYECKOMN UH)XEHEPUU 1 6 8
pPaCTCHHI M KHUBOTHBIX
Tpancrutanranuss >MOpUoOHOB. [IpUHITUTIBI ITK-3
9 | KTOHMPOBAaHUS U MOJYYEHUS] TPAHCTEHHBIX 1 6 6
OpraHu3MOB
10 | Myrarene3 u MyTareHbl 1 6 7
= OIIK-6
11 | Kmaccudukanum Mytanuii 1 Ux 3Ha4YE€HUE 7 6
Crpykrypa reHa. Perymsuust cuHTe3a u- OIIK-2
12 1 6 6
PHK u Genka
[TonsiTHe O MOMYNSIIMM W YUCTOM JIMHUU.
13 - 1 6 8
3akon Xapau-BaiinGepra
14 | KonTpoawrHas paboTa 18 18
15 | IloxroroBka K 3auery 4 4
Hroro 4 8 96 108
Cemectp Ne 3
1 OcHoBHBIE  (PaKTOpPBl ~ SBOJIOIHMH B 2 11 14 OIIK-2
TIOMYJISIITUSX
2 I'pynmber  kpoBH U OMOXMMHUYECKUI 1 1 13 15 OIK-2
noauMopdu3m
HacnenoBanue KOJIMYECTBEHHBIX
3 | mpU3HAKOB. I'eHeTnKO-MaTEMaTUYECKUE 1 1 12 15 OIIK-6
METO/IbI aHATTN3a
'eneTnyeckuii  KOHTPOJIb ~ MMMYHHOTO
4 | OTBET4, TreHeTHKa I/IMMyHOFJ'IO6y'J'II/IHOBV. 1 1 11 14 OIK-6
bone3nn c HacJIeACTBEHHON
MPEAPACIIOI0KEHHOCTHIO
5 OcHoBHBIE (OpPMBI TMOBEAECHUS U (HAKTOPHI 1 1 13 14 OIIK-2
BITUSTHUS
[IpoucxoxneHue W  pa3BUTHE  KU3HMU.
6 | CoBpeMeHHBIE TEOPUHU HBOJIIOLUU. 1 1 13 14
®daxTopsl BUI000pa30BaHUS
7 'eneTnka KpymHOro poraroro CKoOTa, 1 1 12 13 K-3

CBHUHBH, JIOIIAJX U OBIIbI




8 | IloaroToBka K PK3aMeHY 9 9
9 | Uroro 6 8 94 108
10 | Uroro 3a 2 cemecTpa 10 16 190 216

VYyeOHast JEATENbHOCTh COCTOUT W3  JIEKUMH, Ja0OpaTOpHBIX, MPAKTHUYECKHUX,
CaMOCTOSITENbHONU PabOThl, KOHTPOJIBHOM paOOTHI.

3.1.Conepsxkanue OTACJbHBIX Pa3/ieji0B U TeM

Pazoen 1. IlpeaMeT MeToabI M 3HaYeHUe TeHeTukH. HacyieacTBEeHHOCTDH 1
U3MEHYHUBOCTD

[Ipenmer reHeTukd. MecTO T'€HETHUKHM Cpeaud OHMOJOrMYecKuX Hayk. Meroasbl
TCHETUKHU: TUOPUIOTOTUYECKUH, MYTAIlMOHHBIN, ITUTOTCHETUYECKUM, TeHEAIOrMYeCKH,
NOMYJIAIMOHHBIM, OJM3HENOBBINA, Ouoxumudeckuii. (OCHOBHBIE JTalbl Pa3BUTHS
reHeTUKU. PoJb OTEeYeCTBEHHBIX YUYEHBIX B pa3BUTUM TeHeTuku u cenekuuu (H. U.
Bagunos, A. C. Cepebponckuii, H.K. Konbios, FO.A. ®ununyenko, C.C. YeTBepukoB u
1p.). 3HAUEHWE TeHETUKH JIJIS PEIICHUsI 3a]1a4 CEICKIIMK, OMOTEXHOJIOTHUH, YKOJIOTHH.

Pazoen 2. Buapl HacJieICTBEHHOCTH U u3MeHUYnBOCTH. [{uTonoruyeckue
OCHOBBI HACJIEACTBEHHOCTH

KombunaTuBHast n”3MEHYMBOCTL. He3aBUCHMOE pacxokAeHHE TOMOJIOTMYHBIX
XpoMocoM B aHadaze epBoro JejaeHus Meio3a. B3auMHbIil 0OMeH yyacTkamMu
TOMOJIOTHYHBIX XPOMOCOM, HUJIM KPOCCHHTOBEP, B ITpodasze MepBoro JAeIeHUs
Mero3a. CinydailHOe coYeTaHrEe raMeT MPHU OIUI0I0TBOPEHUU. MyTallMOHHAs
U3MEHYHUBOCTh. MyTanus

Pazoen 3. MoHO- 1 IOJTUTrUOPUIHBIE CKPEIIIMBAHMS

[lonsitusi: reH, reHoTun W (eHoTurn. ['OMO3UTOTHOCTP W TE€TEPO3UTOTHOCTD.
3aKOHOMEPHOCTH HAacNeOBaHUS MPU MOHOTHOPHUIIHOM CKpEUIMBAaHUU: €IUHO0Opa3ue
ruOpHUI0B MIEPBOTO MOKOJIEHUS, PacIIeIUIEHHE BO BTOpOM TokosieHuu. [IpencraBnenue 06
ajuleNsiX W HAX  B3aUMOJACHCTBUAX: IIOJHOE W HENOJHOE JOMHHUPOBAaHMUE,
CBEPXJIOMUHUPOBAHUE, KOJJOMUHUPOBAHUE. 3AKOH «UYUCTOTHI TAMET.

Ananusupyroliee CKpeluuBaHrue, aHalIu3 TUIIOB U COOTHOIICHUS] TaMeT Y THOPHIOB.
Pacmierienrie mo ¢GeHOTHNY W TEHOTUILY BO BTOPOM TOKOJEHHWHW TPU MOHOTEHHOM
KOHTpOJIE, IIPY aHAJM3UPYIOLIEM CKPEIIMBAHUM NPU3HAKA U Pa3HbIX TUMNAX AJUICIBbHBIX
B3aUMOJICUCTBUMN.

3aKOHOMEPHOCTH HACICAOBAHHWS B JU- U TOJUTHOPUAHBIX CKPEIIMBAHMSIX:
eAMHO00pa3ne TEePBOr0 TMOKOJEHUS W paclIeIUIeHHe BO BTOPOM IOKOJICHHH. 3aKOH
HE3aBUCHUMOI'0 HACJIEIOBAHUSI TE€HOB.

OTKIJIOHEHHS] OT MEH/IEJIEBCKUX PACHICIUIEHUH P MOHO- U MOJUTE€HHOM KOHTpPOJIE
MPU3HAKOB.

Pa3zoen 4. BzaumopeiicTBHe Hea/l1eJIbHbBIX T€HOB

Kpoccunrosep. [lokazarenscTBa NpOUCXO0XKIAEHUSI KPOCCHHTOBEPA B MENO3€ U
MHUTO3€ Ha CTaJAUU YEThIpEX HUTEH. 3HAUECHUE AaHATU3UPYIOUIETO CKPEIINBaHUS TIPU
M3y4YEeHUU KPOCCUHroBepa. Lluronornueckue noka3arenbCTBa KPOCCUHTOBEPA.

MHuoxectBeHHbIe TiepekpecTbl. UnTepdepenuusd. JInneitnoe pacnonaokeHue reHoB B
xpomocomax. OCHOBHBIE TMOJIOKEHHSI XPOMOCOMHOM TEOpHM HACIEACTBEHHOCTH 1O T.
Moprany.

['eHeTnyeckne KapThl, NPUHLMII WX NOCTPOEHUA Yy JyKapuor. Kcmonp3oBanue
JAHHBIX UTOTCHETUYECKOI0 aHajau3a IS JOKAJIU3aluu TeHOB. LuTonornueckue kapThl



xpomocoM. [locTpoeHue ¢u3MUecKUX KapT XpOMOCOM C IOMOIIBIO METOJ0B
MOJIEKYISIPHON OHOJIOTHH.

Pa3zoen 5. CuenjieHHoe HacJieJ0BaHHe IPU3HAKOB

Cuennennoe Hacnenosanue. [lonnoe cuennenue. Henonnoe cuemnmenue.
XpoMocoMHas TeOopUs HaclieACTBEHHOCTU. PesynbraTtom uccienosanuii T. Moprana
CTaJ0 CO3/1aHUE UM XPOMOCOMHOW TEOPUHU HACIIEICTBEHHOCTH.

Pazoen 6. XpomocomHoOe onpeaesieHne 1M0JIa U HACJIEI0OBAHUE TPU3HAKOB,
CLEIJICHHBIX ¢ M10JI0OM

Tunel XpomocomHOro omnpeneneHus noJsia. [lonoBele XpOMOCOMBI, TOMO- H
rereporaMeTHbli nos. HaciienoBanue npu3HakoB, CLUEIIEHHBIX ¢ mojaoM. HacienoBanue
IPU HE PAaCXO0KJCHUMU IMOJOBBIX XpOoMOCOM. bamaHcoBasi Teopusi ONpeeseHus MoJa.
HacnenoBanue npu3HakoB, OTPAHUYEHHBIX U KOHTPOJIHUPYEMBIX MOJIOM.

Pazoden 7. buojoruveckasi pojdb W CTPYKTypa HYKJIEHMHOBBIX KHCJIOT.
I'enernuecknii koa. CunTe3 0eJIKa B KJIETKe

I'enetnueckuii koa. CuHTe3 O€jIKa B KIIETKE.

[TonsiTue o renernueckoit nHGopmanuu. J[okazaTeabcTBa Posn sapa U XPOMOCOM H
ABJICHUSAX  HAcleACTBEHHOCTH. Jlokanmu3amuss TreHOB B XpoMocomax. Porb
[IUTOIJIa3MAaTHYECKUX (DAKTOPOB B Mepeaue HACIeACTBEHHOU HH(OpMaIUH.

MonekynsipHble OCHOBBI HACJIEICTBEHHOCTH. JloKa3aTenbCTBA M€HETUYECKON pOU
HykiaenHoBbIX KkucinoT. Ctpykrypa JIHK u PHK. ®@yHKIMM HYKIEMHOBBIX KHUCJIOT B
peanu3anuu TeHeTUYeCKOr HHMOPMAIUK: PEeTUIUKAIIUS, TPAHCKPUTILIUS U TPAHCIISIIHS.

CaoiicTBa reHerndeckoro koga. JlokazarenbcTBa  TPUIUIETHOCTH  KOJA.
PacumudgpoBka  komoHOB.  BeIpokneHHOCT,  Koja.  TepMHHHpYIOUIME  KOIOHBI.
YHUBEPCAIBHOCTH KOAA.

Pazoen 8. OcHOBBI reHeTHYECKOI HHKEHEPUH

3amadu ¥ METOHOJIOTHSl TEHETUYECKON MHKEHEepUHU. MeTo bl BBIIEIEHUS U CUHTE3a
reHoB. [lonstue o Bekropax. I['eHomHble OubOMUOTEeKH. CIOCOOBI IMOTYyYCHHS
pexomOuHaHTHRIX Mojekyn JJHK, merons! kinonupoBanus reHoB. OCHOBBI T€HETUUYECKOU
WH)XCHEpUU PACTEHUN M JKMBOTHBIX: TpaHC(hOpMAIMs KJIETOK BBICIIUX OPraHU3MOB,
BBE/ICHUE TE€HOB B 3aPOBIIIEBbIE 1 COMATUYECKUE KIETKH KUBOTHBIX.

Pazoen 9. Tpancniaantamusi 3mMO0puoHoB. I[IpMHUIMIBI  KJIOHHPOBAHUS M
MOJIy4YeHHUS] TPAHCTeHHbIX OPraHUu3MOB

TpancrnanTaiuss 3MOpUOHOB KAk METOJT YCKOPEHHOTO  BOCIPOM3BOCTBA
BBICOKOIIPOAYKTHUBHBIX >KMBOTHBIX. [loiydeHne ¢ MOMOIIBK T€HETUYECKONW WMHXKEHEPUH
TPAHCTEHHBIX OPraHU3MOB. BONpPOCHI KIIOHUPOBAaHUS KUBOTHBIX.

3HaueHWe TEHETHYECKOW WHXKEHEPHUU U OHMOTEXHOJOTMU B PEIICHUU 3a]a4
CEJIbCKOTO XO35IMCTBA U PA3JIMYHBIX OTPACIEN HAPOJHOIO XO35MCTBA.

Pa3zoen 10. MyTareHe3 u MyTareHbl

CHOoHTaHHBIM W UWHAYUUMPOBAHHBIM MYTAllMOHHBIA mpouecc. PaauanuoHHBIN
MyTareHe3: reHeTudeckue OdG(PEeKTsl HOHU3MpYIOMeTo wu3aydeHus u Y D-mydeil.
Xumuuecknii mytareHe3. OCoOEHHOCTH MYTareHHOTO JEHWCTBHUS XUMHYECKHX areHTOB.
®akTopsl, MOAUPUIMPYIOIIME MYTAlMOHHBIA Mpouecc. AHTUMYyTareHbl. MyTareHsl
OKpYXamlIel cpeasl U METOJbl HX TecThpoBaHudA. lIpeacraBineHue o nOpsMBIX U
00paTHbIX, TCHEPATUBHBIX U COMATUUYECKUX MYyTalUsX.

Pazoen 11. Knaccupukanuu MyTanuii 1 MX 3HaYeHHe

['eHOMHBIE W3MEHEHUA: NONUIUIONAWA, aHeymouaud. Ponp noimmuionanu B
SBOJIIOLMA M CEJEKIUU. AHEYIUIOWIUS: HYJUIMCOMHUKH, MOHOCOMHKH, IOJMCOMUKH.



OcobOenHocTu Melo3a M 00pa3oBaHUs TaMeT y AaHEYIIOWAOB, MX IJIOJOBUTOCTh U
AKHU3HECTIOCOOHOCTD.

XpOMOCOMHBIE TEPECTPONKH: AEIEUUU, NYIUIMKALMN, WHBEPCUH, TPAHCIOKALHH,
TpaHCMO3UIIMU. MexaHu3Mbl UX BOSHUKHOBEHHUS. OCOOCHHOCTH Meio3a MpU pa3iuyHbIX
THUIIaX NEPECTPOEK.

Knaccudukanuss rennbix Myrauuid. OOmas xapakTepucTUKa MOJEKYISPHOU
MPUPOJIbI BO3HUKHOBEHUSI TEHHBIX MYyTallii: 3aMeHa OCHOBAaHWM, BBITIAJICHUE WU
BCTaBKa OCHOBAHMM.

Pazoen 12. Ctpykrypa rena. Peryasiuus cunte3a u-PHK u Oesika

MonekyiisipHble MEXaHU3MBbI PETYISALUU JEUCTBUS T'€HOB. Perynsanus
TPaHCKPUMIIUHU Ha ypoBHE TpoMoTopa, hyHkiuil PHK-nmonumepassl. CuctemHuast
perymsius. OnepoHHble cUcTeMbl peryisiiuu (teopus XKakoda u Mono). ['enetnueckuit
aHaJu3 JJAKTO3HOTO ONEpoHa. Peryssuus TpaHCKpUIILIMY HAa YPOBHE TEPMHUHALIMN HA
npuMepe TPUNTO(PaHOBOT'O ONEPOHA.

[IpuHUUIBI perynsiuu AEUCTBUS T€HOB Yy 3ykKapuoT. OCOOCHHOCTH OpraHU3allUU
IPOMOTOPHOM o0nacTH y »ykapuoT. [loCTTpaHCKPUIIIMOHHBIA YpPOBEHb PETYISIUU
CUHTE3a OEJIKOB.

Pa3zoen 13. IlonsiTHe 0 MONMYJIAUMU U YUCTOI JuHUN. 3aKkoH Xapau-BaiinOepra

ITonsTue o Buae u nonynsiuuu. [loHATHE O YaCTOTAX TEHOB U T€HOTUIIOB.
MaremaTu4eckrue MOJIeSH B MOMYJISIIMOHHON TeHeTHKe. 3akoH Xapau-BaitnOepra,
BO3MOKHOCTHU €T0 IPUMEHEHHUS. ['eHeThuecKas reTeporeHHOCTh MOMYJISIIHMA.

Pazoen 14. OcHoBHbBIE (PAKTOPHI IBOJTIOIUU B MOMYJISIITUAX

@dakTopbl JMHAMHUKM TE€HETHYECKOTO COCTaBa MOMYJSIuU (Ipeiid TeHOoB),
MYTaIlMOHHBIN TIpoliecc, JeHCTBUE 0TOOpa, MEXIOMYIAIHOHHbIe Murpauuu. [loustue o
BHYTPUIIONYJIAIIMIOHHOM TE€HETHYECKOM TMOJIUMOpPGU3ME U TE€HETHYECKOM Tpy3e.
EcrecTBeHHBIil OTOOpP Kak HampaBiSOMIUN (pakTop 3BOMIONMU MOMYJsui. DopMbl
otOopa: ABWKYIIUH, CTAOMIN3UPYIOMINUM, TU3PYIITUBHBIH.

3HaueHUWEe TMOMYJIAIMOHHOW TEHETUKH JUIsl CEeJEKUUH, peuieHus mpodiemM
COXpaHEeHUs] TeHO(OHIA IEHHBIX KYJIbTYPHBIX U AUKUX (HOPM PACTCHUN H KUBOTHBIX U
OMOJIOTMYECKOTO Pa3HOOOpa3Hs.

Pazoen 15. I'pynnbl KPOBH M OMOXUMHUYECKUI MOJUMOPU3M

[TorsiTne 00 UMMYHOTEHETHUKE U UCTOPHS €€ pa3BUTHS. [ pymnmbl KpoBu. OCHOBHBIC
MOHATHS: aHTUTEHHOCTh, UMMYHOTE€HHOCTH, CIEIIU(UIHOCTD, TEHETHUECKas CUCTeMa
TpYyI KpOBH, TUI KpoBU. HOMEHKIaTypa aHTUT€HOB U cucteM kpoBu. HacnenoBanue
TPYII KPOBU. 3HAUYECHHE TPYII KPOBHU JIJIsl ’)KUBOTHOBO/ICTBA: KOHTPOJIb JIOCTOBEPHOCTHU
MIPOUCXOKIEHUS )KUBOTHBIX, IMMYHOT€HETHUECKUI aHAIIN3 MOHO- U IM3UTOTHBIX
OJIM3HETIOB, MEKIIOPOHAS U BHYTPUIIOPOIHAS T PepeHmanwsi, moCTpOCHNE
TeHETHYECKUX KapT XPOMOCOM, CBSI3b TPYIIT KPOBU C YCTOWYUBOCTHIO K OOJIE3HSIM U
MPOAYKTUBHOCTBIO.

[lorsitne mnomumopduzma, mnomruMopdHBI TeH, wu3zodepment. HomenknaTtypa
MoJIMMOPGHBIX cucTeM 0eIKOB U pepMeHTOB. OCHOBHBIE OMOXUMUYECKUE MTOTUMOP(HHBIS
CUCTEMbl Y  CEJIbCKOXO3SIUCTBEHHBIX  JKUBOTHBIX. 3HAuUC€HHE OUOXMMHUYECKOIO
nonuMop@usmMa aJis >KUBOTHOBOJICTBA.

Pazoen 16, HacnenoBaHue KOJUYECTBEHHbIX NPHU3HAKOB. ['eHeTHKO-
MaTeMaTHYeCKHe MeTOIbl AHAIU3a

[lonsiTue O HaclienyeMOCTH TMPU3HAKOB M KO3 PuIMEeHTe HacleayeMOCTH.
Penykumst nBoiiHOro umcna xpomocoMm. Ciy4yallHOE paclpelelieHue OTLOBCKHX H



MaTePHHCKHX XPOMOCOM B IOJIOBBIX KJIeTKax (ramerax) paccMaTpHBaeMoro IieMeHHOro
KHUBOTHOTO. PexoMOWHaIMA Hac/IeCTBEHHbIX (AaKTOpOB (IeperpynnydpoBKa Yy4acTKOB
XPOMOCOM B CII/ICTBHH KPOCCHHI'OBEpa) BHYTPH Mapbl XPOMOCOM.

Pazden 17. TemerwdeckHii KOHTPOJL HMMYHHOr0 OTBeTa, IEHETHKa
HMMYHOr100y1HHOB. Bos1e3nu ¢ Hac1eACTBeHHOMH npeipacioiozKeHHOCThIO

["NaBHBIA KOMILIEKC IHCTOCOBMECTMMOCTH. MMMYHHBIH OTBET, WK
MMMYHOJIOTHYeCKasl peaKTUBHOCTb. MexMHelHble U MeXXITOPO/IHbIe Pa3NHiuA
aHTuTesiorexesa. Ir-reqel, ['eHeTryecku 06YCIOBIeHHbIE Pa3IM4Ms B BRICOTE MMMYHHOTO
OTBeTa.

Pasden 18. OcHoBHBIe opMEI NOBeieHHS H (paKTOPbI BIHSIHHS

BiusHHe HACTeNCTBEHHOCTM Ha acolMaibHOe —ToBejieHue. AMEpHKaHCKoe
uccneoBanke. Yto mpejcTaeiser CoOOM Hacie[CTBeHHas [PepacroyoKeHHOCTb.
OCHOBbI 3TOJIOrMH KPYIHOro poratoro ckora. OCHOBHbIE (OPMEI TOBE/IeHHA.

Pa3zden 19. Ilpoucxoxpenwe u passurHe xu3uu. CoBpeMeHHBIE TEOPHH
spomonuy. Dakropsl BHA00GpasoBaHus. Bujoobpazosanme. Ilyrv W CrOCODBL
Buoobpasoanud.  Popmbl  BHAooOpazoBaHus.  [luBepreHTHOE (McTUHHOE)
BupooGpasosanre. Pwietndeckoe Bupoobpazopanne. Popma MyTEM rubpuIM3aLiK
(rubpunoreHHoe).

Pazden 20. I'eneTvxa KPyImHOr0 poraToro CKOTa, CBHHbH, JIOIIAJH H OBLIbI

Koppe/ATHBHbIe ~CB3M Mexjly npu3Hakamu. [IoBTOpAeMOCTb — IPH3HAKOB.
HacrencrenHele aHoMainud. LlnToreHerwdeckas XapakTePHCTHKA KPYIHOIO poraroro
ckoTa. HacneiopaHue KaueCTBEHHBIX ¥ KONHMYeCTBeHHbIX TPH3HAKOB.

4. Vuebuo-MerTopuueckoe H HHdopMamuonuoe obecrneyeHue
JUCIHILTHHEI (MOYJIs)

4.1. CIMcox 0CHOBHOM JIMTEPaTypPhl

\1. Ecpkos, E. K. Opomonus BcenenHo# u xu3uu : ydebHoe rocobue / EX.
EcpkoB. — Mocksa : UH®PA-M, 2021. — 416 c¢. — (Beicuee obpasopanue:
Bakanappuar). — DOI 10.12737/2885. - ISBN 978-5-16-009419,97"
anexTpoHHbi. - URL: https://znanium.com/catalog/product/140825 / s

4.2. CuCoK J0MOJIHUTeILHOH JIHTePaTypPhI &

/1.Bacunbena JI.A. MeTojibl reHETHYECKOTO aHaln3a Koriye CHHD a
sxuBoTHBIX [Tekcr]: yuebHoe nocobue / JI.A. Bacuibesa Hn-1 um{jﬁo_“_ _uf;"(z/ne;fifxxn
COPAH; Hosocu6. roc. yii-T. -Hosocubupck: Man-so HI'AY, 2007. - 38.¢» ﬁ;/f

2. Kynpun, A. T I'edetuka ¥ passejleHye CENMbCKOXO3SHCTBEHHBIX )KMBOTHBIX
yueGHo-mMeTomyeckoe mocobue / A. I Kynpun, B. C. Cymkos. — Boporex :
Muuypunckuit TAY, 2008. — 147 c. — Tekcr : 2nekTpoHHbIH // JIaHb © 3/IeKTPOHHO-
6ubnuoTeunas cucrema. — URL: https://e.lanbook.com/book/

/3. Tenervika 1 GHOMETPHS | METOJAUYECKHE PEKOMEH/IAHH / cocrasuren C. I'.
Benokypos, [l C. Kasakos. — moc. Kapasaeso : KTCXA, [6. r.]. — Yacre 2 :
BuoMeTpHYeckve MeTOJbl aHajli3a KONWYECTBEHHBIX M KaeCTBEHHBIX TIPU3HAKOB
wHBOTHEIX — 2019 — 30 c.— Tekcr: ameKTpoHHbIA {/ Jlanb : OJIEKTPOHHO-
6ubnroTeunas cucrema. — URL: htips://e.lanbook.com/book/

/4. Ilumxuna, T. B. Teneruka pacreHuH M JKMBOTHBIX : IPaKTHKYM /T Bs
[lInmkusa. — Iensa : TITAY, 2018. — 182 c. — Texcr: anexTpoHHbIH // JlaHb :

3J1eKTPOHHO-01bIMoTeYHast cucTeMa, — URL: https://e.lanbook.com/book/



https://www.7ya.ru/article/Vliyanie-geneticheskoj-nasledstvennosti-na-povedenie/#vliyanie-nasledstvennosti-na-asocialnoe-povedenie
https://www.7ya.ru/article/Vliyanie-geneticheskoj-nasledstvennosti-na-povedenie/#amerikanskoe-issledovanie
https://www.7ya.ru/article/Vliyanie-geneticheskoj-nasledstvennosti-na-povedenie/#amerikanskoe-issledovanie
https://www.7ya.ru/article/Vliyanie-geneticheskoj-nasledstvennosti-na-povedenie/#chto-predstavlyaet-soboj-nasledstvennaya-predraspolozhennost-k-asocialnomu-povedeniyu
https://e.lanbook.com/book/
https://e.lanbook.com/book/

4.3. Ilepeuens pecypcoB HHGPOPMAIMOHHO-TEJICKOMMYHUKANTUOHHOU
cetu «UHTEpHET»

Ta6numa 3. [lepeuenb UHPOPMAITMOHHBIX PECYPCOB

No HaumenoBanue Anpec
/11

1 | Odunmansueli caidlTt Muncensxo3a | http://www.mcx.ru/
Poccun

2 | Arpapnas poccuiickast http://aris.ru/
nH(OpPMaIIMOHHAS CUCTEMA

3 | EnuHbiil cepBUCHBIN mopTa http://service.mcx.ru/Home/RegistersAndRegisters
MuHncenbxo3a Poccun

4 | Poccenbxo3naa3op Poccuiickoit http://www.fsvps.ru/fsvps
denepanuu

5 | HanmoHnanbHbIM HHCTUTYT http://www.nibs.ac.cn./english/index.php
OMONOrMUECKUX HaYK AKaJeMUU
Hayk KuTas, [lekun

6 | Ympasienue http://www.ars.usda.gov/main/main.htm
CEIbCKOX 03SIICTBEHHBIX
nccaenoBannii MuHucrepcTsa
cenbckoro xozsiictea CIIIA

7 | YupasieHue 10 STHUECKUM http://www.hhs.gov/ohrp/
pobJjieMaM B OMOTEXHOJIOTMYECKUX
HNCCIICAOBAHUAX

8 | Caiit oTmena pa3BUTHS CEITBLCKOTO http://www.dardni.gov.uk/index/animalhealth/animal-export-
XO3HCTBA U CEIbCKUX PETHOHOB certification.htm
Benukobpuranun Guidance to
facilitate the export of animals

9 | bUOTeXHOIOrHYECKHIA http://www.biotech.iastate.edu/publications/mendel/Modulel IP1.
00pa3oBaTEIBHBIN MTOPTAI
roCyIapCTBEHHOTO YHHBEPCHTETA
AW OBEIL

10 | Caiit mis dpepmepoB http://webfermer.narod.ru/marker.htm

11 | Hayunas snekrponnas oubmmoreka | https://elibrary.ru/defaultx.asp

12 | DNA Data Bank of Japan http://www.ddbj.nig.ac.jp/index-e.html

13 | National Center for Biotechnology

Information

https://www.ncbi.nlm.nih.gov/

4.4. MeTonuvecKkue yKa3aHus JJsi 00y4arOIUXCH M0 OCBOCHUIO U CIIUIIHMHBI
(MOayJI10) M CAMOCTOSATEJILHOM PadoThI

1. I'eneTnka >XMBOTHBIX: METOOUUYECKUE YKa3aHUs MO U3YYCHHUIO JUCHUIIIIMHBI U BBIIIOJIHCHHUIO

yH-T. — HoBocubupck, 2022. — 51 c.

camocTosTenbHOU padoThl // cocraputenu: H.H. Kounes, M.JI. KouneBa / HoBocu0. roc. arpap.



http://www.fsvps.ru/fsvps#_blank
http://www.fsvps.ru/fsvps#_blank
http://www.nibs.ac.cn./english/index.php
http://www.nibs.ac.cn./english/index.php
http://www.nibs.ac.cn./english/index.php
http://www.ars.usda.gov/main/main.htm
http://www.ars.usda.gov/main/main.htm
http://www.ars.usda.gov/main/main.htm
http://www.ars.usda.gov/main/main.htm
http://www.dardni.gov.uk/index/animalhealth/animal-export-certification.htm
http://www.dardni.gov.uk/index/animalhealth/animal-export-certification.htm
http://www.biotech.iastate.edu/publications/mendel/ModuleIIP1.
http://webfermer.narod.ru/marker.htm

4.5. Ilepeyenb MH(POPMANUOHHBIX TEXHOJOITMH, UCIOJIb3yeMbIX MPH
OCYILIECTBJICHUH 00Pa30BATEJbHOI0 MPOLECCA MO0 JUCHUILINHE (MOTYJII0),
BKJIIOYAsI MepeYeHb JIMIEH3MOHHOI0 W CBOOOAHO PACHPOCTPAHAEMOIO
NMPOrpaMMHOro odecredyeHuss ¥ MHPOPMAUOHHBIX CIIPABOYHBIX CHCTEM,
HATJISIIHBIX MMOCOOM

Hcnonb3oBaHue KOMIBIOTEpA M MPOEKTOPA ISl IEMOHCTPALMU MPE3eHTAUUNd U
BUJICO(PUITBMOB.
Tabnuua 4. IlepedeHb NTMIIEH3MOHHOTO IPOrPaMMHOI0 00€CIEYEeHUs

No

w/n Haumenosanune Tun auneH3un uiam npaBoooiaiaTenb
1. | MS Windows 2007 Microsoft
2. | MS Office 2007 prof (Word, Excel, Access, .
i Microsoft
PowerPoint)
3. | Bpayzep Mozilla FireFox Mozilla Public License
4. | @aitnoseiif Menemkep FreeCommande becruiatHas

Ta6muma 5. [Tepeuens miakaToB (10 TeMaM), KapT, CTEHIOB,
MaKeTOB, IPEe3eHTaINH, (PUIBMOB H T.]I.

IJI\jiI Tun HaumeHnoBanue [Ipumeuanue
1. | IIpe3enTtanms [Ipenmer, MeTOAbI U 3HAYEHUE TE€HETUKU 277 cnanmos
2. | IlpesenTarus XpOMOCOMHasi TEOPHSI HACIECTBEHHOCTH 19 cimaiinoB
3. | IIpesenTarus MonekynspHble OCHOBBI HACJIEICTBEHHOCTH 35 cmannoB
OCHOBBI TEHETUYECKON MH)KEHEPUU PACTEHHUI U N
4. | TlpezenTarus 29 ciaiinos
YKUBOTHBIX
5. | [Ipesentamuss | CTpykTypa reHa 32 cnaiina
6. | [Ipezenrarus IToHsiTHe 0 MONYSALMKU U YUCTOW JIMHUU 18 cmaiinoB
7. | [Ipesentramus | ['pymmbl kpoBu 26 ciaiinoB
8. | IIpesenTarus I'eHeTHKa ¥ SBOJIIOIIMOHHOE YYCHHE 31 cmaing
9. | IIpesenrarus YacTHas r€eHETHKA C.-X. JKUBOTHBIX 41 cnann
10.| Buneodunbem 100 BeTMKHUX OTKPBITUH. | 'eHeTHKa 45 MuH.
5. Onucanue MaTepHaJIbHO-TEXHUYECKOM 0a3bl
Tabnuna 6. [lepedeHb NCTOTB3YEMBIX IOMEIIEHUM:
No Tun aynutopuun [lepeuens obopymoBaHuUs
ayJIuTOpUU
HK-502 Ayoumopus ons 3anamuil rekyuonno2o | CmayuoHapuvlii My1bmumMeOutinblii
muna, nPpakmu4eckux 3aHamutl, npoexmop, Hoymoyk, skpat 3x4 m,
meKyuje2o KOHmpoJis u ayouoobopyoosanue (KOJI0OHKU)
NPOMENCYMOYHOU ammecmayuu,
2PYNNOBbIX U UHOUBUOVATILHBIX
KOHCYIbmayuu
3-102 Ayoumopus 0ns 3anamutl 1ekyuornnozo | CmayuoHapHulil My1smumeOutiHblil
Ayoumopus Ons | muna, npakmuyeckux 3aHAmutl, nPOeKmop, HO-YMOYK, IKpau 3x4 m,
3aHAMUU meKyuje2o KOHmpoJisa u 00cKa mapkepHas, ayouoooo-
JIEKYUOHHO20 NPOMEINCYMOYHOU ammecmayuu, PyoogaHue: MUKpOQOH, KOTOHKU
muna 2PYANOBBIX U UHOUBUOYATLHBIX
KOHCYIbmayui




6. HOPHIIOK aTTeCTalum CTYACHTOB 11O JTUCHUIIJINHE

I[H?I arreCTauv CTYACHTOB 110 JUCHUIIIMHC HMCIOJB3YCTCA TpadulMOHHAA
CHUCTCMa KOHTPOJIA N OLICHKH YCIICBACMOCTHU 06yanomec;I.



7. CornacoBanue padoweii mporpaMMsl
CooTseTcTByeT yueGHOMY IUiaHy, yTeepiienHomy Yderbim coperoM I BOY BO
Hopocu6upckoro AY, nporoxon ot «29» _09 2022 r.Ne_ 7

Paboyas nporpamma obcykieHa ¥ yTBepxieHa
Ha 3ace/laHuH Kadeipsl BeTepHHAPHOH I'eHeTHKHY ¥ GHOTeXHOJIOTHH
npotokoi o1 «05» 10 2022r. Ne 2

3aBenyiomnmit Kadenpoi e H.H. Kounes

(10/oxHOCTL) NOAMKCEH $HO

TMpencenaresns yue6HO-MeTOAUYECKOTO 4
AL -
COBeTa e, M.JI. Kounesa
(ROMKHOCTL) =L NONHCE SHO
- " ' f L 7D . "

e%ﬁ f;ﬁ‘ ;. AP %OG}L( %‘ sreon o \Z = # b Percerecs
F PaBosannpbrpiiiva 667y Kacia 1 COOTBETCTBYeT yueGHEMY nany, yTRepxK/efHOMY YueHbIM

coserom GI'BOY BO Hosocubupckoro CAY, nporokos ot «___» 20__r.Ne

WameHenuit He TpebyeTcs/u3MeHeHHs: BHeCeHb! B pasie(-bl):
HYALCEe NOIICPKHYTY

IIpencenarent y4ebHO-METOANYECKOIO

coBeTa (KOMHUCCHH)
{OMmKHOCT) TIOANHCH $HO

Pabouas mporpamMMa 06CY»/eHa i COOTBETCTBYeT y4eDHOMY ILIaHy, YTBEPK/IECHHOMY YUYeHbIM
cosetom PIBOY BO Hosocubupckoro I'AY, npoToxoi or «___» 20__r.Ne

ViameHeHu# He TpeByeTcs/M3MeHeHHs BHeCeHb! B pasaeli(-bl):

HY#HOE NDMEPKHYTS

IMpencenareib y4eOHO-METOAHYECKOTO

coBera (KOMUCCHH)
(JOIBKHOCTD) MOANHCD PUO
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