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BBEJAEHUE

H3yueHne Kypca TE€HETHKHM MMO3BOJNSET OyaylIMM CHELUATIMCTaM MPUOOpECcTH
3HAHMS O MATEPUATbHBIX OCHOBAX HACIEACTBECHHOCTH W U3MECHUYMBOCTH, 3aKOHOMEP-
HOCTSIX HACJICAOBAHUS TPU3HAKOB.

I]ens oucuyunaunbvl. 03HAKOMUTH CTYJCHTOB C COBPEMEHHBIM COCTOSIHUEM O00-
HICH W BETEPUHAPHON FEHETHKH, JaTh TEOPETUUYECKAE U MPAKTUYECCKUE 3HAHUS B 00-
JaCTA TEHETUYECKOW JMArHOCTUKHA M MPO(QUIAKTUKA HACIEACTBCHHBIX AHOMAIHNA W
0one3Hel ¢ HACIEeACTBEHHOM MPEAPACIONOKEHHOCThIO. HayunTh CTYyIEHTOB MpAME-
HATh MOJYYEHHBIC (DYHIAMEHTAIBHBIE 3HAHUS B OOJIACTM T'CHECTUKH B JAJIbHEHINEH
[IPAKTUYECKON IEATEIBHOCTH.

Kypc renetnkm onvpaeTcs Ha 3HaHUS, MOTYYCHHBIE TPA U3YUYCHUH HEOPraHuve-
CKOM M aHAJIMTUYECKOH XUMUK, (PU3HKN C OCHOBAMU OMO(PU3NKH, MATEMATUKH, Opra-
HUYECKOW U OMOJIOTMYECKON XMMUU, AHATOMUM, LIUTOJIOTUN, TUCTOJOTUU U SMOPUO-
JIOTUH, PU3UOJIOTUH U 3TOJIOTHH, 300JI0TUU M SKOJIOTHH KABOTHBIX.

B 3a0auu oucuunaunvl exooum:

- c(hopMHPOBATH Y CTYACHTOB TEOPETUUECCKUE 3HAHMUSL [TO TIPEAMETY

- HAyYUTh pElIaTh M'€HETUUECKUE 3a7aul Pa3HbIX YPOBHEH CIIOKHOCTH MO U3Y-
YaeMBIM pa3zciam,

- U3YYUTh MATE€PUATILHBIE OCHOBBI U OCHOBHBIC 3aKOHOMEPHOCTH U3MEHUYUBOCTH
¥ HACJIEACTBEHHOCTH, METO/IbI AMATHOCTUKH, MPO(PUIAKTUKN PaCIPOCTPAHEHUS T€HE-
TUYECKUX aHOMAJIUN W MOBBIIICHUS HACIEICTBEHHOM YCTOWYMBOCTH JKUBOTHBIX K 3a-
00JICBAHMSAM,

- OBJIAJCTh METOJAMH OMOMETPHUECKON 00pabOTKM M aHAIM3a JAHHBIX SKCIIE-
PUMEHTAJILHBIX UCCIEA0BAHUIA, 300TEXHUUECKOTO U BETEPUHAPHOTO yueTa, TMOpUIo0-
JIOTUYECKOT0, IIUTOTEHETHYECKOTO, ONOXUMUYECKOTO W TEHEATTOTUYECKOTO AHATIN30B,;

- yMeThb paboTaTh € INTEPATypPOH, ONPEACATH JOCTOBEPHOCTh TPOUCXOKICHUS
YKUBOTHBIX C UCMOJB30BAHUEM TPy KPOBU U OMOXMMUYECKUX MOJIUMOP(PHBIX CHC-
TEM, TPOBOAUThH BETEPUHAPHO-TEHETUUECKOE KOHCYJIBLTUPOBAHKE.

- YCBOUTH MPUHIHUIEI OPraHu3anuy 1a00paTOpHBIX padoT, TPEOOBAHUA TEXHUKU
0€30MacHOCTH MPU MPOBEACHUH JTaOOPATOPHBIX PadoT.

CmyoeHm 001#CeH 3Hamb:

-~ CTPOEHUE U (PYHKIUIO HACJICACTBEHHOTO MaTepraia i MPUYMHbI €r0 U3MEHYH-
BOCTH;

- HposiBjeHUsT (PyHAAMEHTAIBHBIX CBOMCTB OpraHM3Ma — HACJIEJACTBEHHOCTH W
W3MCHUYMBOCTH HA BCEX YPOBHSX OPraHU3allMM >KMBOrO Marepuaya (MOJICKYJISPHOM,
KJIETOYHOM, OPraHU3MEHHOM W MOMYJISIIIMOHHOM );

- OCHOBBI MOMYJISIIIUOHHON T€HETHUKY,

- PoJib TEHOTUINA U (PAaKTOPOB Cpelibl B (POPMUPOBAHMM KAYECTBA MPOIYKIIMH
>KUBOTHOBOJICTBA,

- TEHETUYECKUE OCHOBBI MPOMUIAKTUKHN U JieUeHUs 3a00JI€BaHU Y CEIbCKOXO-
3SIUCTBEHHBIX KUBOTHBIX;



- MIOHUMATh MPUYHHBI MTOSBJICHUS AHOMAIMIA PA3BUTHS,
- MPUHUUOBI OPraHU3anuu JIAOOPATOPHBIX PAdOT, TpeOOBAHUSI TEXHUKH O€30-
NACHOCTH W MPUEMBI OKa3aHUS MEPBOI MOMOLIM MPU HECUACTHBIX CITyYasx.

Cmyoenm 00nx#ceH ymems:

- HCIOJIB30BATh Pa3HOOOPA3HBIC METOJBI W MPUEMBI AJII U3YUYCHHS HACIECACT-
BEHHOCTH U U3MECHUYMBOCTH,

- ONPEIEIIATH TUIBI HACJICTOBAHKS MPU3HAKOB Y )KUBOTHBIX;

- YCTAHABIIMBATH TUN B3aUMOJCHCTBUS TE€HOB, OMPEACTSIONIMX MPOSBICHUE
NPHU3HAKA,

- ONPEIEIIATh YaCTOTY F'eHA B MOMYJISIUY;

- MPOrHO3UPOBATh BEPOSATHOCTH MPOSIBJICHMS HACIEACTBEHHBIX aHOMANMK 1 00-
JIC3HEH,

- WCIOJIb30BAaTh METO/bI OMOMETpUM Uil 0OPa0OTKH SKCHECPUMEHTAIBHBIX W
CTAaTHCTUYECKUX JAHHBIX;

- UCTOJIb30BaTh NOJYUYEHHBIE TCOPETUUECKUE 3HAHNS HA TPAKTUKE W B SKCIEPHU-
MEHTAJIBHBIX UCCIICTOBAHUSIX,

- MOJIB30BATHCS MUKPOCKOTIMYECKOM TEXHUKOM, TPUOOpamMu, UCIOIb30BaTh MaK-
PO- ¥ MEKPONPENaparsl;

- ACMOJIB30BATh HOBBIC TEXHOJIOTMH 00y YCHMSI.



PA3JEJT 1. OBIIIHE METOJHYECKHE PEKOMEH/IAIIHH
110 H3YYEHHIO THCHHUITI/IHHbI

Ha u3yuenue npeamera «I'€HeTHKa» B MEPUOJ CECCHM OTBEACHO 16 ayauTop-
HBIX 3aHSTUH, U3 HUX 6 YacoB JICKIMOHHBIX, 10 4acOB TabOpaTOPHO-MPAKTUUYECKUX.
H3yueHne reHeTUKH Ha 3a0YHOM OTACJIEHUM MPEAINOIAracT CaMOCTOSTENbHYIO pado-
Ty B MEXXCECCHUOHHBIM mepruoa. OTa padoTa BKIKOYACT TEOPETUUYECKOE OCBOEHUE
npeaMeTa B mpeaenax yueOHOi mporpaMmsl.

B nepuon ceccum CTyACHTHI CIYIIAKOT JIEKIMA W MOCEHIAIOT JIA0OPaTOPHO-
npakTuyeckue 3aHsaTusl. [locemenne neknuid, NpakTHYECKUX 3aHATUH U cllada BXO/I-
HOT'O KOHTPOJIS (KOHTPOJIbHAS pad0Ta B MUCbMEHHOM BHJIC) SBJISIETCS 00S3aTEILHBIM
YCIIOBUEM JOMYCKa K 3K3aMeHy. BX0OAHOH KOHTPOJIb BKITFOUaeT 50 BOOPOCOB:

OCHOBHBIE YTH YCBOEHUS MaTepuaa:

- IBYYCHHE YUEOHBIX TOCOOUI U AOMOJHUTENBHOMN JINTEPATYPHI;
- BBITIOJTHEHUE KOHTPOJBLHOM paboTHI;

- MPOCTYIIMBAHUE JIEKIIMOHHOTO Kypca M0 AUCLUHUILINHE,

- BBIIIOJTHEHUE JTAOOPATOPHO-MPAKTHYECKUAX 3aJaHU A,

JUTsl n3y4YeHus: IMCUMILIMHBI «] €HETHKA» PEKOMEHYETCS UCTIONIB30BATh UCTOY-
HUKH JINTEPATYPBI, YKA3aHHBIE HA cTpaHuue S1.

PA3JIET 2. METOJTHYECKHE PEKOMEH/JAITHH I10 H3YYEHHIO
KOHKPETHBIXTEMJJUCITHIUTHHBI H BOITPOCHI
JUTA.CAMOIIOAT OTOBKH

1. BBEAEHUE B 'EHETUKY

Coaep:kanue y4eOHOr0 MaTepuaJjia

['eHeTHKA M €€ MECTO B CUCTEME €CTECTBEHHBIX HAYK. | €HeTUKa — HayKa O 3aKO-
HOMEPHOCTSAX. HACJICACTBEHHOCTH, HACICAOBAHUA U U3MEHUYMBOCTHU. [Ipeamer rene-
TUKU. CYUIHOCTh SIBJIEHUN HACJICACTBEHHOCTH M M3MEHUYHUBOCTHU. [IpoOiieMbl, n3yyae-
MBI€ FEHETUKOW. XpaHEHUE, TIepeaaya, peanu3anis B OHTOTEHE3E U U3MEHEHUE TEHE-
TUYECKOW WH(popManuu.

OOBEKTHl TEHETHKUA. METObl TEHETHKW. THOPUAOJIOTMYECKUNA, MeHEeATOTHYe-
CKUii, OMOXUMUYECKUAM, IMTOTCHETUYECKUM, (PEHOTEHETUYECKUIA, UMMYHOTE€HETUYE-
CKH, OHTOI€HETHYECKH, TTOMYJIALIMOHHO-CTATUCTUIECCKUI U JIP.

OCHOBHBIE 3Talbl Pa3BUTHS TCHETUKHU. ['€HEeTHKA M OJIarOCOCTOSTHUE YeEJIOBEUE-
cTtBa. POoJIb T'EHETUKU B BETEPUHAPHOW MEIAULMHE, KMBOTHOBOJCTBE W MEIMIIMHE.
[lepcnieKTUBBI pa3BUTHS T€HETUKMU.



Teopernueckast 4acTb

JTa TeMa MOCBSIIECHA aHAJIM3Y OCHOBHOIO NMYTH Pa3BUTHUS TEHETUKH, METOIAM,
KOTOPBIE MCMOJB3YIOTCS NPU U3YUYECHUH TE€HETUKHU. [IpeIMeTaMyu reHETUKU SBIISIOTCS
HACIIEACTBEHHOCTh U MK3MEHYUBOCTD.

HacneacTBeHHOCTDH — CBOMCTBO OPraHU3MOB NOBTOPATH B MOTOMCTBE TPU3HAKH
poaurteneii U 6osiee OTAATICHHBIX MPEAKOB, a TAKXKE 00YCIIOBICHHBIE CIEU(PUUECCKIM
XapPaKTEPOM MHIMBHUIYAIBHOTO PA3BUTUSL B KOHKPETHBIX YCIOBUSAX CPE/IBI.

HacnenctBeHHbli mpu3HaKk GOpMUPYETCS B TPOLECCE PA3BUTHS OCOOU, TOITOMY.
BHEUIHWE YCIOBHUS W JIpPYrve (HakTopbl OMPEIEISIFOT MOJHOE JIMOO YaCTUYHOE “€ro
MTPOSIBIICHUE.

Hacnencreennas nnapopmanust 0 pa3BUTUM NPU3HAKA 3aKOAMPOBAHA B MOJIEKY-
nax JIHK, Haxoasammxcs B XpoOMOCOMax s1pa KIIETKU.

N3mMeHYnBOCTDh — pas3Muusi MEXAY NPEICTABUTENSIMA OJHOIO BHJA, MEXKIY
POIUTENSAMHU U TOTOMCTBOM.

brarogapst ©3MEHYHBOCTH 0COOM CITOCOOHBI K aJanTaluy K M3MEHSOIUMCS yC-
JIOBHSIM cpebl. I3MEHUMBOCTE MOXKET OBITH HACIICACTBEHHOW — OHTOTEHETUYECKOM,
KOMOMHATHBHOM, MyTallHOHHOW, KOPPENSATUBHONW M HEHACIEACTBEHHON — MOAM(PHKa-
UOHHOMU.

Jrarnbl pa3BUTUS TEHETUKH.

I. 1900-1925 rr. — 3Tan KI1acCH4YeCKON NreHETHKH,

I1. 1925-1953 rr. — 3Tan UCKYCCTBEHHORO (MHAYIIMPOBAHHOIO) MyTareHe3a,

[II. 1953-1972 1. — 3Tan MOJIEKYISAPHOIA NEHETUKH,

IV. 1969 r. 10 HaCTOAIErO BPEMEHHU — 3Tall FTEHETUYECKON MH)KEHEPHUH.

Bonpocwut ona camonoo2omoeku:
UTo Takoe HACAEACTBCHHOCTh U U3MEHYMBOCTD?
Kakne MeToabl MPUMEHSFOTCS B TCHETUKE?
OCHOBHBIE 3Tarbl PA3BUTHS TCHETUKH.
Posb reHeTHKYM B 'KUBOTHOBOJICTBE U BETEPUHAPHOM MEIUIIUHE,

Sl S

2. MIUTOJIOY'NYECKHUE OCHOBBI HACJEJACTBEHHOCTH

Coaep:kanue y4eOHOr0 MaTepuaJjia

KiteTka Kak reHeTmdeckas cucreMa. Poib siapa M OUTOIIIa3Mbl B HACTIEACTBCH-
HOCTH: XPOMOCOMBI — MaTepraJibHast OCHOBA HACJICACTBEHHOCTH. Mop(osIornueckoe
CTPOEHHE W XUMHUYECKUH COCTAaB XpOMOCOM. Tunsl xpomocoMm. [1oHsTHE O KApHOTH-
€, rarmjionJHOM U AUIUIOUAHOM HaOope xpoMocoM. OCOOEHHOCTH KapUOTUIIOB pa3-
HBIX BUOB CENBCKOXO3HCTBEHHBIX )KUBOTHBIX.

Henenue knerok. Kierounslit nuki u ero stansl. [lepuonsl maTEpdasel U Ux
3HAUEHUE B KU3HEACATETLHOCTH KIETKU. MuToTHdeckunii nuki (mpodasa, metadasa,
aHadazsa, Tenodasa). [laromornu MmuTo3a.

Meiio3 Kak LHUTOJIOTHYECKAss OCHOBA OOpa30BaHUs MMOJIOBBIX KIETOK. CTaauu
Mmeio3a. PenykumonHoe aeneHue. DKBaUMOHHOE AeneHue. [laromorust meiiosa (He-
PacXxoXKIEHUE XPOMOCOM ).

7



['ameTorenes. CnepMaTroreHe3 U OBOTEHE3, UX 0COOCHHOCTU. OMIOJOTBOPEHHUE.
['eHeTHUYECKOE 3HAUEHME MUTO3a, MEH03a U OIIJIOAOTBOPEHHUS.

Teopernueckast 4acTb

Kaerka — snemeHTapHas OMOMOrnyecKas CHCTEMA, CIIOCOOHAs K CaMOOOHOBIIE-
HUI0, CAMOBOCITPOM3BEICHUIO U PA3BUTHIO.

KreTkn moapasaensrorcst Ha paCTUTENbHBIC W YKUBOTHBIE, MOJIOBBIE M COMATHYE-
CKHUE, MPOKAPUOTUYECKUE U DYKAPUOTHUECKHUE.

OcHnoenble pynkuuu aopa

1. XpaHeHue n nepegadya reHeTHYECKO nH(pOpMaLIUN.

2. Perynsiust BCEX MPOLECCOB SKUZHEICATEIBHOCTH KIIETKH.

COBOKYMHOCTh XPOMOCOM COMAaTHYECKON KJIETKH, XapaKTEPHU3YOoIas OpraHu3m
JAQHHOTO BWJA, HA3BIBACTCS KAPHOTHNOM. XPOMOCOMBI MOAPA3JCNIIOTCS HA ayTo-
COMBI (OJMHAKOBBIE Y 000WX TOJIOB) U MOJIOBbIE XPOMOCOMBI (Pa3HbIE Y MY>KCKHX U
JKEHCKMX 0co0el). HampuMep, KapuoTuIl 4esIoBeKa COAEPKUT 22 TIapbl ayTOCOM H 2
N0JIOBBIE XPOMOCOMBI (XX — y KeHIIUH U XY — Y MY>KUUH).

Uucno XpoMOCOM y CENBCKOXO3MCTBEHHBIX JKUBOTHBIX. KOpoBa — 60, jomaaps —
64, ceuHbs — 38, oBila — 54, cobaka — 78, kponuk — 44.

Knerounblii HHK/I — 3TO MEPUOJ JKU3HEACATENBHOCTH KJIETKHM C MOMEHTA €€
NOSIBJICHUS 10 THOEN WM 00pa30BaHMsl TOUYEPHUX KIIETOK.

MwuTOTHYECKMI IMKJ BKIIFOYaeT WHTEpda3zy 1 coOcTBeHHO MUTO3. MHTEpdaza
NOIPa3AeiICTCs HA TPU MEPUOJA. MPECUHTCTHUECKUN (MMOCTMHUTOTHYECKHA) — Gy,
CUHTETHYECKUH — S, TOCTCHHTETUYECKUA (IPEMUTOTHYECKHI ) — Go.

MuTO03 — JEJICHUE COMAaTHUECKNX KIIETOK, B PE3YbTATE KOTOPOTO U3 OJHON Ma-
TEPUHCKOI 00pasyeTcs 1BE JOYEPHUE KIETKH C TUTUIOMAHBIM HAOOPOM XPOMOCOM.

Meiio3 — f€eHNE COMAaTHUECKUAX KIIETOK MOJIOBBIX JKETIE3, B PE3YAbTATE KOTOPO-
ro 00pa3yroTCs MOJIOBBIE KIETKA (FraMEeThI) C FAIUIONIHBIM HA00POM XpoMocoM. Meiio3
INPOTEKAET B JIBA 3TAMNA. PEAYKLUHOHHOE ACTICHUE U SKBAMOHHOE AeneHune. Kaxnoe ne-
JeHue noapazaeisercs Ha 4 paswl: mpodaza, metadaza, aHadasza, Teaodasa.

3HaYCHHUE MEH03a:

1. IloanepskaHue TOCTOSIHCTBA YMCIIA XPOMOCOM.

2. PexoMOMHAIWS TEHETUYECKOTO MaTepuaa, 00yCIOBIEHHAsS KPOCCHHIOBEPOM
U CIyYaiHBIM PacXO>KICHUEM TOMOJIOTHYHBIX XPOMOCOM M XPOMATHJ K IOJKCAM
JETICHUS.

Hamonozcusa meiio3a: reTepovioNINss — HAPYIICHUE PACXOKIACHHS XPOMOCOM,
[IPABOIUT K IMOTEPE XPOMOCOMBI B OJTHOW KIIETKE U ITOSABJICHUIO JINIIHEN B JOYCPHEN,
TpPaHCIOKausi — 0OMEH XpOMOCOM HETOMOJIOTHYHBIMM YYaCTKaMH.

I'amerorene3 — nporecc 00pa3oBaHUsl FaMET MYKCKMX M JKCHCKHX MOJIOBBIX
KJIIETOK. SIHIEKNETKN 00pa3yroTCs B SMYHUKAX, CIIEPMATO30M bl — B CEMEHHUKAX. M3
OJTHOH 3apOJIbIIICBOM MOJOBOM KJIETKH B CIEPMATOrEHE3E 00pa3yeTCs YETHIPE CIEp-
MaTO30M/1a, TOT/IA KaK B OOTEHE3E — TOJIBKO OJIHA SHIEKIIETKA.

On10a0TBOPEHHE — 3TO MPOLECC CIMSHUS MYYKCKOW U KEHCKOM TMOJIOBBIX KIIETOK.



Bonpocwut onsa camonoozomoeku:

Yro npeacrasiser coOoid aapo?

2. Uro takoe kapuotun? Kakoil HaOOp XpOMOCOM XapaKTEPEH AJiI COMATHYECKUX U
MOJIOBBIX KJIETOK OCHOBHBIX BHJIOB CEBCKOX035CTBEHHBIX >KUBOTHBIX?

3. Kakue ctaqum MUTOTUYECKOTO [IMKJIA BBl 3HAETE, YTO MPOUCXOAUT C XPOMOCOMa-
MU TIPH 3TOM?

4. YTo mpouCXOIUT ¢ XPOMOCOMaMH BO BpeMs mpoda3bl pEAYKIIMOHHOTO U SKBAIlU-
OHHOTO JCJICHUS B MEi103¢?

5. Kakue craguu npoxoAsT B raMETOrEHE3E MOMOBBIE KIIETKU

[E—

3. BAKOHOMEPHOCTHU HACJIEAJOBAHUA ITPU3HAKOB
1IPU MOJIOBOM PASMHOKEHUU

Coaep:kanue y4eOHOr0 MaTepuaJjia

OTkpbITHE 3aKOHOB HaciencTBeHHOCTH (1866 r.) I'peropom HMorannom MeHe-
nem (1822-1884 rr.). [ mOpuaonorndecknii METOJI — OCHOBA FEHETUYECKOTO aHAIN3A.

Monorubpuanoe ckpemuBanue. [IpaBuna HacinenoBaHUs MPU3HAKOB: €IUHO00-
pazue ruOpuAOB EPBOrO MOKOJIEHMS, TPABUIIO PACHIEIVICHHUS, PABUJIO YACTOTHI ra-
MET W €ro 3HaYeHHe Ui NPakTUKU. ['eHoTMD 1 peHoTun. J[lOMMHAHTHOCTL U perec-
CUBHOCTh. | OMO3HIOTHOCTh M T€TEPO3UTOTHOCTL. [loHsATHE 00 a/lNENbHBIX T€HAX U
MHO>KECTBEHHOM QJLIETTU3ME.

Tunsl JOMUHUPOBAHUS (B3aUMOACHCTBHE, AJIJIENIbHBIX TEHOB). TIOJTHOE W HETOJI-
HOE JOMUHHMPOBAHUE, MPOMEXKYTOYHOE, KOJOMHUHUPOBAHKUE, CBEPXJIOMUHHPOBAHUE.
PenumnpokHoe, BO3BpPAaTHOE W AHAIMBHMPYIOIICE CKPEIIMBAHWS. 3HAYEHUE AHATM3H-
PYIOLIETO CKPEIIMBAHUS JUT ONPEACIEHUsI TEHOTUMA 0COOEH.

JleranpHbie, cyOneTajibHble, M CYOBUATANBHBIE TEHBI U UX BIMSIHAE HA XapaKTep
PACIIEIUICHUS TPU3HAKOB.

JIMrnOpuaHoe U NOJUIHOPUIHOE CKpeIuBanusl. Paciienienue no GeHotuny u
ICHOTUIY BO BTOPOM' MOKOJICHUM IUTHOPHAHOTO CKpeuIvBaHus. TpeTuil 3akoH
I'. Menaens — 3aKoH HE3aBUCUMOI'0 HACIIEIOBAHUS ITPHU3HAKOB.

Teopernueckast 4acTb

AJIbTEePHATHBHBIMH HA3BIBAKOT NPU3HAKK, KOTOPBIE UMEIOT HECKOJIBKO KAQ4€eCT-
BEHHbBIX COCTOSHUH, HATPUMED, IIBET CEMSIH ropoxa (KENThIA U 3€JICHBIN ).

I’enbl, onpeaenstomye pa3BUTHE alIbTEPHATUBHBIX NTPU3HAKOB, HA3BIBAIOTCS aJI-
JejqbHbIMH. OHU pacrojiararTcs B OJMHAKOBBIX JIOKYyCAaX (YYacTKax) rOMOJIOTHY-
HBIX (MMApHBIX) XPOMOCOM. ['€HBI, pacnoiararomuecs B pa3HbIX JIOKycaxX TOMOJIOTHY-
HBIX XPOMOCOM HJIA B PA3HBIX XPOMOCOMAX M OINPEACIIAIOMINE PA3BUTHE PA3HBIX IIPH-
3HAKOB, HA3bIBAIOTCS HEAJIJILHBIMH.

ATNBTEPHATUBHBIN MPU3HAK U COOTBETCTBYIOIIMNA €MY TE€H, TPOSBIISIOLIMIACT U B
TOMO3HUIOTHOM, U B I€TE€PO3UTOTHOM COCTOSIHUH, HA3bIBAIOT JOMHHAHTHBIM, a IIPO-
SIBJIFOIIANACS TOJIBKO B TOMO3UTOTHOM COCTOSIHUU M «IIOJIaBJICHHBIN» B I€TEPO3UTOT-
HOM Ha3bIBAKOT PEeCCHUBHBIM. AJUICIIbHBIC TEHBI MPUHATO 0003HAYaTh OJWHAKOBBI-
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MU OyKBaMH JIAaTUHCKOTO ajipaBUTa: JOMHHAHTHBIA — 3arjaBHON OykBoi (A), a pe-
LIECCUBHBIN — MPOMKMCHOM ().

I'eHOTHIT — COBOKYMTHOCTh I'€HOB, MOJYYEHHBIX OPraHU3MOM OT POAMUTENEH.

['OMO3WTOTHBIM MO JAHHOMY MPHU3HAKY HA3BIBACTCS OPraHU3M, Y KOTOPOTO B
00erX TOMOJIOTHYHBIX XPOMOCOMAaxX HAaxOJATCS OJMHAKOBBIC aJIJICJIbHBIC T'eHBbI (/1B
JOMHHAHTHBIX — AA WIH 1BA PELIECCUBHBIX — aa). OH 00pa3yeT OJIMH TUIM raMeT U HE
JacT PaCIlCIVICHHs MMPU CKPEIIMBAHUM C TAKHM K€ TI0 TCHOTHITY OPraHU3MOM.

I'eTepo3uroTHeIM MO JAHHOMY MPU3HAKY HA3BIBACTCS OPraHU3M, Y KOTOPOro B
00€erX rOMOJIOTMYHBIX XPOMOCOMAaX HAXOIATCS PA3HbIC TEHBI OJTHON AJUIETbHOMA Haphbl
(Aa). OH o0Opa3yeT ABa TUIA raMET U JAET PACIICIUICHUE MPU CKPEIIMBAHUM C TAKUM
JKE MO TEHOTHITY OPraHU3MOM.

MeHOoTHUN — COBOKYIHOCTh BCEX CBOMCTB M NMPU3HAKOB OPraHU3MA, KOTOPHIE
PAa3BUBAKOTCS HA OCHOBE T'€HOTHINA B OMPEACIECHHBIX YCIOBUAX CPeabl. OTAeIbHBIMA
NPU3HAK HA3bIBaeTCs (PeHOM (LBET ria3, popma Hoca, OOBEM KEAYAKA, KOJIHMYECTBO
SpUTPOLUTOB W Ap.). OCHOBHBIE 3aKOHOMEPHOCTH HACJEIOBAHUS  ObLIIM M3YYCHBI
I'. Mennenem. OHU IPUCYIIM BCEM YKUBBIM OPraHU3MaM.

I'enernuyeckue 0603HaAYCHUSE

JUTd 3anucK pe3ysIbTaTOB CKPELIMBAHMS MCIIONB3YIOTCS CICAYIOIIUE O0IEnpH-
HATbIE 0003HAYEHMUS:

P — pomutenu (OT nar. parentes — pOAUTENN ),

F — noromctBo (0T nar. filial — notomerBo): F; — ruOpuasl mepBOro NOKOJEHUS
— npsiMble TOTOMKHM poautenei (P); F, = TruOpuasl BTOPOro MoKOJICHUs — MOTOMKH OT
CKpEIIMBaHUs MEXAy coOoi rudpuaos Fi ur.1.;

& — Myxckas 0codb (3Hax Mapea),

Q —keHCKas 0co0b (3HaK BeHepsr);

X — 3HAK CKPEIIMBAHHSI.

['enbl, 0OYCIOBIMBAIOIIKAE PA3BUTUE TOTO WJIM MHOTO MPHU3HAKA, MPUHATO 000-
3Ha4aTh OyKBaMW JIATUHCKOTO andaBuTa. /[omumnanmuvie TeHbl 0003HAYAKOTCS 3a-
rinaBHbIMU OykBami (A, B, C u 1. 1), peyeccusnvie — ctpounbiMu (a, b, cu 1. 1.). ¥V
KOKJIOT0 JUIUIOWAHOTO OpraHru3Ma B HOPME 3TH 3aJaTKW MapHbIC. OJUH I'€H OH I0-
JIy4aeT ¢ TaMETOW OT-MaTepH, APyroil — OT OTLA.

[1pu_ HamucaHWM T€HOTUIOB JOMWHAHTHBIE TE€HBI KQXIOH ajuien MUIIyTCS Ha
NIEPBOM, 4 PELECCUBHBIC — HA BTOPOM MECTE.

I'ameTs! (IOJIOBBIE KIETKM) COJEPKAT TalyIOMAHBIN HAO0Op XpOMOCOM M 00pa-
3YHOTEA B ITOJIOBBIX JKEJIE3aX B MPOLECCE MEHO03a.

CkpemviBaHue, IpA KOTOPOM OPTraHU3MBl AHATM3UPYIOTCA MO OJHOMY albTep-
HATUBHOMY (KQYE€CTBCHHOMY ) TPU3HAKY, HA3BIBACTCS MOHOTHOPHAHBIM.

Ilepeviit 3akon Menoens (3aKkoH eOUHO00pasua 2udpu008 nepeo2o NOKOJIeHU) —
npu CKpeuwyjueanuu 20MO3U20MHBIX 0CO0eil, AHATUZUPYEMbIX HO OOHOMY Qllb-
MEPHAMUBHOMY (KAUecmBeHHOMY) HPU3HAKY, Habaoaemca eOuHooOpasue
2UuOpu006 nepeo2o NOKOJCHUA RO PeHOMUNY U 2EHOMIUNY.
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I'en | IIpusHak | ['enoTHn

A JKENTHIE ceMeHa AA i Aa
a 3eJIEHBIE CEMEHA aa
Heejmole 3€J/IeHble

P Q@ AA X d aa

Hcemole

Fy: Aa—100 %

JUI 3TOro 3aKOHA HET YCJIOBHIA, OTPAHUYMBAIOIIMX €0 ACHCTBHE (BCERAa MPU
CKPEIUBAHNN TOMO3UTOT, PA3JIMYAOIIUXCS APYT OT Apyra 10 OJHOU MMape ajabTepHa-
TUBHBIX MPU3HAKOB, TOTOMCTBO €TMHOOOPA3HO).

Bmopoii 3akon Menoena (3akoH pacuieniieHus) — npu_CKpeujueanuu 2emepo3u-
COMHBIX OP2AHUZMO8, AHATUSUPYEMBIX RO 0OHOMY ATbMEPHAMUBHOMY (Kauechni-
6CHHOMY) NPU3HAKY, 60 6MOPOM ROKOJIEHUN HAOII00aemcsa pacuienjieHue 6 co-
omuoutenuu 3 : 1 no penomuny u 1 : 2 : 1 no 2enomuny.

Hcemole Hcejinmesie

X 4 Aa

OO0 O@

Fz: AHCEJINbIE  OiCETINbIE HCeNInble 3€JIEHblE

AA; Aa; Aa; aa

JUs BBIAICHEHWS T€HOTHIA OCOOM C JTOMWHAHTHBIM MPHU3HAKOM (TIPA MOJIHOM
JOMHUHWUPOBAHUH FOMO3ZHIOTHI (AA) M TeTepo3uroTsl (Aa) GEHOTUIMNYECKH HEOTIH-
YUMBI ) TPUMEHSIOT AHAJTH3HPYIONIee CKPeIIUBAHNE, TP KOTOPOM OPraHU3M C JI0-
MUHAHTHBIM MIPU3HAKOM CKPEIIUBAIOT C OPraHU3MOM, UMEIOIIUM PELIECCUBHBIN MPH-
3HAK.

Bo3MOHBI /Ba BapHaHTa peE3yJIbTATOB CKPCIUMBAHUS. €CIM B PE3yJIbTATE
CKpelliMBaHus OJYUYEHO OJMHOOOpa3re THOPUIOB MEPBOTO MOKOJIECHUS, TO aHATA3H-
pPYEMBIii OpraHu3M SIBJISIETCSI TOMO3UTOTHBIM, & €cli B Fy Mpon30iiaeT pacuienieHue
1: 1,10 0COOBb reTEepO3UroTHA.

CkpemvBaHue, TPA KOTOPOM OPraHM3Mbl aHAJIM3UPYIOTCS MO JBYM ajbTepHAa-
TUBHBIM MPU3HAKAM, HA3bIBACTCS JUTHOPUAHBIM.

Tpemuit 3axkon Menoena (3aKOH HE3AGUCUMO20 HACIE006AHUA NPUIHAKOB) — 60
8MOPOM NOKOJCHUU OUCUOPUOHO20 CKPEUUBAHUA KAXCOAA nApa aibmepHamié-
HbIX 2€HO6 U NPU3HAKOG, ONPEOensaemMblx UMU, eeoem ceba He3asucumo om opy-
2UX nap aniebHbIX 2eH08 U NPU3HAKO8, O (heHomuny Habaw0aemcea pacuiene-
Hue 9:3:3: 1.
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I'en [TpusHak ['enotun
A JKEJIThIC cCEMEHa AA wm Aa
a 3CJICHBIC CCMCHA aa
B TJIAIKUE ceMeHa BB vy Bb
b MOPIIMHKUCTHIE CEMEHA bb
Jicenmere, 3ejenvie,
2naokue MOpUWUHUCMbIE
P:. @ AABB X 4 aabb
Fi: AaBb — owcenmuie, enaokue
P. ©Q AaBb x 3 AaBb
in
0 AB Ab aB ab
AABB AABb AaBB AaBb
AB JHcejimevle, JHcejinivle, JHcejimevle, JHcejinmvle,
enaoxue anaokue enaoxue enaoxue
AABD AADbb AaBb Aabb
Ab JHcejimevle, JHcejinmvle, JHcejinmevle, JHcejinmvle,
2./16101('1/[@ MOquHucmble 2./16101('1/[@ MOquHucmble
AaBB AaBb aaBB aaBb
aB Jrcesmele, Jrcenmele, 3ejienble, 3enenvie,
enaoxue anaokue enaoxue enaoxue
AaBb Aabb aaBb aabb
ab Jrcenmele, Jrcenmele, 3ejienble, 3enenvie,
2./16101('1/[@ MOquHucmble 2./16101('1/[@ MOquHucmble

CooTHolIEHNE (PEHOTUTIOB BO BTOPOM MOKOJICHUU:
9 ocobeii (A-B-) = sxenThie, TMTAAKUE CEMEHA,
3 ocoOm (aaB-) — 3eneHbIe, TTIAJIKUE CEMEHA,
3 oco0u (A-bb) — xenTeie, MOPUIMHUCTHIE CEMEHA,
I~oCco0b (aabb) — 3e5eHbIE MOPIMUHUCTHIE CEMEHA.

Tunbl AOMHUHHPOBAHHSA

ITosiHOe TOMMHUPOBAHHE — JOMUHAHTHBIA T€H MOJHOCTHIO MOJABISET ACHCT-
BUE PELECCUBHOTO T€HA, MO3TOMY T'€TE€PO3UTOTHl U TOMO3UIOThl UACHTUYHBI MO (e-
HoThIy: AA=Aa (LBET CEMSIH TOPOXa).

HemnoJsiHoe 1T0OMHUHUpPOBAaHHE — KOTJa MPU CKPEUIMBAHUM MTPU3HAK YKIIOHSETCS B
CTOPOHY POAUTENSI C JOMUHUPYIOLUIUM MPU3HAKOM.
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IIpomexyTo4HOE TOMHHHUPOBAHHE — TIOTOMCTBO B MIEPBOM MOKOJICHHU COXPa-
HSET €IMHOOOPA3KE, HO OHO MOJIHOCTBIO HE MOX0KE HU HA OAHOTO U3 POJIUTEINCH, KaK
3TO OBUIO MPH MOJHOM JOMWHWPOBAHWM, & 00JIAJacT MPU3HAKOM MPOMEKYTOUYHOTO
xapaktepa. Bo BTOpoM mokosieHHM HaOMHOJAETCsl COBMAACHUE PACIICIJICHHS 10 Ie-
HoThMy U penotuny: 1:2: 1.

CBepxXI0MHUHHPOBAHHE — B TETEPO3UTOTHOM COCTOSSHUM JOMHHAHTHBIA T'€H
MPOSIBIISIET C€0sl CUJIbHEE, YEM B TOMO3UTOTHOM: AA<Aa (SIBJIEHUE T€TEPO3UCA).

AJUTeIbHOE MCKJIIYEHHE — Y TETEPO3UTOTHOTO OPraHu3Ma B OJHHMX KJICTKaX
AKTWBHA OJIHA aJIJIEJIb, 4 B APYTMX — APYras; MIa3MaTUYeCKUE KICTKH CUHTE3UPYIOT
JIBE PA3HbIC LI UMMYHOTJIO0YJIMHOB, IETEPMUHAPYEMBIE OJTHOM Mapoil aJIMEbHbIX
TCHOB (KaX/1ast KJIIETKA CHHTE3UPYET «CBOIOY LICTIb).

KoxomuuaupoBanue — ajuieny paBHO3HAYHBI APYT OTHOCUTENIBHO Apyra. (Hace-
noBanue rpynm kpoeu 1o cucreme ABO). ['eH A 00ycnoBIMBacT HATMYUE B 3PUTPO-
nuTtax antureHa A (rpynmna A), a ren B — anturena B (rpynna.B). OnHoBpeMEHHOE
WX TPUCYTCTBHE OOYCIIOBIMBAECT HAJIMYME B 3PUTPOLMTAX AaHTAIEHOB A 1 B (rpynma
AB). OrcyTcTBHEM KaKOTO-TM00 aHTUTEHA ONPEACIIAETCS PELECCUBHOE COCTOSIHUAE U
rpynna 00.

IIpumepsl pewienus 3aaay
Mono2ubpuonoe ckpewugatue

Ilpy ckpemmBaHUKA YUCTON JIMHWUM MBILIEH € KOPUYHEBOW LIEPCTBIO ¢ YUCTOM
JIMHHAEN MBILIEHN ¢ Cepoil IIEPCTHIO MOTYYAKTCSA IIOTOMKH ¢ KOPUYHEBO LIEPCTHIO. B
F2 oT ckpemumBanus MEXIAYy STUMU MbIIAMU F| MMONYy4YarOTCsl KOPUYHEBBIE U CEPBIE
MBIIIX B OTHOIIEHWH 3 : 1.

a) JaiTe MONMHOE OOBICHEHUE ITUM PE3YJIbTaTaM;

0) KakuMm OyJeT pe3yibTar CKPEIIMBaHUS T'eTEPO3UTOTHl ¢ KOPUYHEBOH wIEp-
CTBIO U3 NIOKOJIEHUs F, ¢ cepoit 0co0br0?

Pewenue.
I'eHn | I TpusHak | ['eHoTHn
A KOpUYHEBAs IEPCTH AA nmm Aa
a cepast WepPCThb aa
a) Kopuunesas cepas
P: QAA  x & aa
Fi: Aa — sce kopuunesvie

B cinydae MOHOTHOPUAHOTO CKPEIIMBAHKS TOMO3UTOTHON 0COOM MO JOMHUHAHT-
HOMY QJJIENIO C 0COOBID, TOMO3UTOTHOM MO PELIECCHBHOMY AJUIEITIO, BCE TOTOMCTBO
OyAeT UMETh JOMUHAHTHBINA (DEHOTHIT.
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Kopu4dneed: Kopuu4need:

P: Q Aa x & Aa
- OO OO
F»: AA; Aa; Aa; aa

3 Kopu:;eeblx 1 cepas

[Tpu CKpelmmMBaHUU FETEPO3UTOTHBIX 0COOEH B MOTOMCTBE HAOMIOAACTCS PACIIIC-
IJICHUE. TPU YaCTH OCOOEH C TOMMHAHTHBIM MPU3HAKOM M OJHA 4YacTh C.PEHECCUB-
HBIM TIPU3HAKOM.

0) KOpuyHesast cepast
P: Q Aa X 3 aa
Fy: Aa aa

1 xopuunesasn 1 cepas

B ciiyyae MOHOTMOPUMIHOTO CKPELIMBAHUS TETEPO3UTOTHOH OCOOM € OCOOBIO,
TOMO3UTOTHOW MO PELECCHBHOMY QJIIEIO, CPEd MOTOMKOB OyAET paBHOE YMCIIO
oco0eif Toro u Apyroro (GeHoTUIa, B JaHHOM ciaydae 50 % — ¢ kopuuHeBoid u 50 % —
C CEPO EPCTEHIO.

Jlucubpuonoe u noauubpuonoe ckpewusanue
Pemenne 3ana4y Ha iuruOpUHOE U MOJUTHOPUIHOE CKPENIMBAHUE 00JICr4aeTCs
MPU UCTOJIL30BAaHUM PEIIECTKM [IeHHETa, COCTABIIEMONH COOTBETCTBEHHO YUCITY BO3-
MO>KHBIX BApUAHTOB [aMET.
[Ipy ckpemiBaHUM AUTMOPUIOB OHA OyAET BKIIFOYATHh YETHIPE THMA MYKCKHX
raMeT, KOTOPBIC 3AMUCHIBAIOTCS MO TOPU3OHTAJIN, U YEThIPE THUIIA KEHCKUX raMeT, KO-
TOPBIC 3aAMUCHIBAKOTCS IO BEPTUKAJIH.

IIpuMepsI perueHus 3aaa4

Y MOpPCKOH CBHHKHM MMEIOTCA ABA AJUIETs, ONPEACISIFOIIMX YEPHYIO WIH Oeyro
OKPACKY IIEPCTH, U ABA AIENS, ONPEACISIOMNX KOPOTKYO WIH JJWHHYIO IIEPCTh.
[Tpu ckpemmBaHuM MEXAY TOMO3UTOTAMHU C KOPOTKOM YEPHOH MIEPCTHIO U TOMO3U-
roTamu C JJIMHHOW O€NoH MIEepPCThO y BCceX MOTOMKOB Fy miepcTh Obuta KOpOTKas |
YyepHasl.

a) KaKUE aJlIeIy SIBJISIFOTCS. JOMUHAHTHBIMU?

0) kakuM OyZIET COOTHOIIEHHUE Pa3IMYHbIX (PEHOTHUIOB B F,?
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Pewenue. Ecnu B F| y Bcex MOPCKHX CBUHOK ObUIa KOPOTKAasl YEPHAs LIEPCTH,
TO 3TO 03HAYAET, YTO KOPOTKAs IIEPCTh JOMUHUPYET HAJ JUIMHHOM, a4 YepHas OKpa-
CKa — HaJ OeTo.

I'en [TpusHak ['enotun
B YEpHAsl WEPCTh BB wmm Bb
b Oenast epCTh bb
S KOPOTKasi EePCTh SS wnm Ss
S JUIMHHAS LIEPCTh SS
yepHule, benvie,
KOpOmMKOutepcmmubsvie OﬂUHHOmepcmele
P: ? BBSS X Jd bbss
O
Fi: BbSs — vepnwie, kopomxowepcmuvie
P: ? BbSs X 4 BbSs

in
(3\

0 BS Bs bS bs
BBSS BBSs BbSS BbSs
BS yepHoie, yepHoie, yepHoie, yepHoie,
KOPOMKOUL. KOPOMKOU. KOPOMKOUL. | KOpOMKOUL.
BBSs BBss BbSs Bbss
Bs yepHvie, yepHoie, yepHoie, yepHoie,
KOPOMKOUL. ONUHHOU. KOPOMKOUL. ONUHHOUL.
BbSS BbSs bbSS bbSs
bS yepHoie, yepHoie, oenvie, oenvie,
KOPOMKOUL. KOPOMKOUI. KOPOMKOWL. | KOpOMKOUL.
BbSs Bbss bbSs bbss
bs yepHule, yepHule, Oenvie, benvie,
KOPOMKOUL. ONUHHOWL. KOPOMKOUL. ONUHHOUL.

CooTHoleHne (PEHOTUTIOB BO BTOPOM MOKOJICHUH:
9..0¢00¢it (B-S-) — ¢ KOPOTKO YEpHOM EPCTHIO;
3 .ocobu (bb S-) — ¢ kopoTKO# O€Noi MEPCTHIO;
3. ocobu (B-ss) — ¢ INIMHHOH YE€PHOW IEPCTHIO;
1 ocoOb (bbss) — ¢ IMHHON O€NOH MIEPCTHIO.

Bonpocwut ona camonoozomogeku:
1. OcCHOBHBIE TEPMHUHBI TCHETHKHU (AJIBTCPHATUBHBIC MPU3HAKK, T€HOTUN, ()EHOTHII,
aJlJIeNlb, TETEPO3UTOTHBIE U TOMO3MIOTHBIE OPraHU3MBbI, MOHO- U JUTHOPHIHOE
CKPEILMBAHUSA ).
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2. 3akoH emuHooOpaszus ruOpuaos | mokonenus (I 3akon I'. MeHnens), nmoHsTue
JOMHUHAHTHOCTH U PELECCUBHOCTH.

3. 3akoH pacmeruienus ruOpuaoB Il mokonenus (11 3akon I'. Menaens). dakTopsl,

BIIMSIFOLINE HA XapaKTEP PaCIICIJIEHUs] TMOPHIOB.

AHaNM3UPyoLIee CKPEIMUBAHUE U €T0 MPAKTUYECKOE 3HAYEHUE.

Tunsl JOMUHUPOBAHUS, TPUMEPBHIL.

JletanmbHble TeHBI, MX BIUSHUE HA XapaKTEP PaCUICTICHUSI.

3aKOH HE3aBMCUMOIO HACIEeI0BaHUs U KoMOMHUpoBaHus npu3Hakos (111 3axon T

Menpaens).

Nk

4. BBAUMOJIEMCTBUE HEAJIJIEJIBHBIX TEHOB

Coaep:kanue y4eOHOr0 MaTepuaJjia

HoBooGpa3oBaHue, KOMIJIEMEHTAPHOE JECHCTBUE TE€HOB, ~OIMUCTa3 (TEHBI-
cympeccopsl), nonumepus. Pacmemnienne mo (eHOTHITy BO BTOPOM MOKOJEHUH MPH
B3aMMOJCHCTBUM HEAJIENIbHBIX TeHOB. [loHATHE 00 aaAMTUBHBIX reHax. OCHOBHBIC
OCOOEHHOCTH HACTEAOBAHUS KOJMYECTBEHHBIX MPU3HAKOB. [loHATHE O TreHax-
MoauduKaropax. OKCIPECCUBHOCTh M TMEHETPAHTHOCTh. [lneioTpomnHoe AciicTBHE
TEHOB.

Teopernueckast 4acTb

HoBooOpa3oBanue — 3TO TaKOH THIl B3AUMOJEHCTBUS F€HOB, KOTAA ITPU UX CO-
YETAaHWH B OJIHOM OPTaHU3ME Pa3BUBACTCS COBEPLIEHHO HOBas (popma MpU3HAKA.

VY Kyp reHbl pO30BUAHOTO M CTPYYKOBHIHOTO TPeOHSI HE SIBIISFOTCS AJUICTIbHBI-
MU, 00a 3T TpeOHs JOMUHUPYIOT Ha TUCTOBHIHBIM. [Ipn CkpemmBanuu Kyp nopo-
JIbl BHAHJIOT, AMCIOIIMX PO30BUAHBIN MPeOCcHb, C METYXaMHU MOPOabl OpaMa co CTpyy-
KOBHJHBIM I'PeOHEM Yy TOTOMKOB IEPBOTO MOKOJICHUSI B PE3YIbTATE B3AUMOACHCTBHS
JBYX TOMHHAHTHBIX T€HOB, TOSBIISCTCA HOBast popMa — OpeXOBUAHBIN rpedeHb. [1pu
CKPEIIMBAHUN TMOPUIOB TEPBOrO MOKOJICHUST BO BTOPOM IMOKOJICHMM HAOIHOAAcTCs
pacwemieHne no peHotuny. 9 (opexoBHIHBIX) : 3 (CTPYYKOBUAHBIX) : 3 (po30-
BUJHBIX) : 1 (JIUCTOBU/AHBII).

INuUCTa3 — OPA STOM THUIE B3aUMOJCHCTBHUS JOMWHAHTHBIA T€H OJHON Taphbl
ajuiesiell MOAABIIET ACHCTBUE APYTOro HEAUIEJBHOIO JOMUHAHTHOTO TeHa. [ eH, no-
JNABIIAFOUIMI, pPasBUTHE APYroro MPU3HAKA, HA3bIBACTCSA 3MUCTATHYHBLIM, a IOAAB-
JIAEMBIA — THIIOCTATHYHBIM. Y JIOMIAAEH cepas MacTh CBs3aHa C JOMWHAHTHBIM Te-
HOM PaHHETO NOCEACHU, KOTOPBIN NMOAABIAET BCe APYyrue Mactu. [Ipu ckpermBanum
CEPbIX M PBDKMX JIOINAACH NEPBOE MOKOJIEHHE OYIET cepbiM. Bo BTOPOM MOKONECHAA
HaOmoaaetcs pacmenieHue 12 (ceppix) : 3 (BopoHbIX) : 1 (pbrKasi).

Onucra3 MOKET ObITh JOMWUHAHTHBIM W PELECCHBHBIM. [IpH NOMHUHAHTHOM —
OIIMH JOMHUHAHTHBIA T'€H IMOJABIAET ACHUCTBHE APYroro IOMHUHAHTHOTO reHa. [lpum
PELIECCUBHOM — 00a T'eHa ¥ TIOJABJISIOLINIA U MTOIABIISIEMBIA — PELECCUBHBIC.

KoMmieMeHTapHOCTH — 3TO TaKOM THI B3aMMOJECHCTBHS T'€HOB, IIPU KOTOPOM
npHU3HaK 00pa3yeTcs Mpu HAIMYMKM JBYX JOMWUHAHTHBIX HEAIECIBHBIX T€HOB, KaX-
IbIA U3 KOTOPBIX HE UMEET CAMOCTOSITENIBHOTO (PEHOTHITMUYECKOTO MposBiacHus. Ta-
KHUE T€HBI HA3bIBAKOTCS KOMILJIEMEHTAPHBIMHU.
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[Tpu ckpemMBaHuM Kyp MOPO MHUHOPKA M IIECIKOBUCTHIE, OEIBIX O (PEHOTUTY,
NEPBOE TMOKOJEHHUE MOJIyYaeTCsl OKPAIEHHBIM. {151 pa3BUTHs OKPACKK HEOOXOAMMO,
YTOOBl B OPraHu3Me€ CHHTE3UPOBAINCH Mupo3uH — MPEAIICCTBEHHUK MEJIAHWHA W
depMeHT muposuncuopoxcuiasda, 6€3 KOTOporo MUrMeHT He o0pasyercs. benbie Mu-
HOPKH CIIOCOOHBI CHUHTE3UPOBATh TUPO3WH, HO HE CMOCOOHBI CHMHTE3UPOBATh (ep-
MEHT. besble MIEeNKOBUCTBIE KYypbl 00JaJal0T CMOCOOHOCTHIO CHHTE3UPOBATh (ep-
MEHT, HO HE MOTYT CUHTE3UPOBATh TUPO3HH. [Ipy CKpEIIMBAHUK TaKHX KYP MEXKIY
c000if MOTOMCTBO MOJIYYacTCS OKPALIEHHBIM, TaK KaK MPOU30LLUI0 00pa30BaHUE MTUT=
MEHTA W3-3a BKIKOYCHHS B TEHOTUI MTHLl IEPBOrO MOKOJEHUSI 00OUX TOMUHAHTHBIX
reHoB. Bo BTOpoM mokojieHMM HaOmroaeTes pacuieiyicHue 9 (OKpameHHbIX) . 7
(0es1bIX).

ToaumepHs — THTI B3aHMO/ICHCTBIS HEAMTETBHBIX MHOKECTBEHHEIX TEHOB, O1-
HO3HAYHO BJIMSIOIIMX HA Pa3BUTHE OJHOTO M TOTO e npu3Haka (oTkpeita H. Humb-
coHoMm-0ne B 1909 roay). CTeneHb NPOSBICHUS MPU3HAKA 3aBHCUT, OT KOJMYECTBA
JOMHHAHTHBIX T€HOB B T€HOTHIIC. [ €HbI, ACHCTBHE KOTOPHIX CYMMHpPYETCS, HA3bIBA-
FOTCS QJUINTUBHBIMU WM KyMYJSTUBHBIMU. [loIMMEpHBIE TeHBI 0003HAYAOTCS O~
HAKOBBIMM OyKBaMU, a aJUIeJId OJJHOTO JIOKYCa UMEIOT OJAWHAKOBBIA HUYKHUI HHIEKC.

VY NIIEHUIBl U3BECTHO JIBA THIMA OKPACKM 3€peH: Oefas, MUIICHHAs NUTMEHTa B
000JI0YKEe 3¢pHA, U KpacHas, cojepskauias B 000JOYKE KpacHbI MUTMEHT. JleTasb-
HbII aHAIN3 CKPEUIMBAHMS 3TUX THUIIOB MUICHULBI MOKA3aJl, YTO 37€Ch UMEET MECTO
MOJIMTEHHAsT HACIIEACTBEHHOCTh, NIPU KOTOPOW | IIEJIBIA PAJ OAHO3HAYHO AEUCTBYIO-
IIMX F'€HOB BIIMSICT HA PA3BUTHE MPU3HAKOB, YeM OOsbllle JOMUHAHTHBIX T€HOB, TEM
CWJIBHEE BBIPAKEH TOT WIM MHOM MPHU3HAK. B 3TUX yCIIOBUSAX caMM Mapbl aJuienei Ha-
CJIEAYIOTCSI CTPOro MO 3aKOHaM MEHAEHs, OJHAKO MPOLECC pacIICIyIEHHUs MO (PeHo-
Ty B F2 yCnoOXHAETCA W MPOMCXOIMT B COOTHOWICHMHM 1 (TemHO-KpacHoe) : 4
(cBeTJ10-KpacHoe) : 6 (kpacHoe) : 4 (01egno-kpacHoe) : 1 (0estoe).

['eHBl, IEHCTBYIOIIKE B OJHOM HANPABJICHUM M YCHJIMBAKOIIWE PAa3BUTHE MPH-
3HAKA, HA3bIBAKOTCS ANJHTHBHBIMH.

[TonuMepHBIA THIT HACICAOBAHUS UMEET OOJIBIIOE 3HAYCHUE AJISl HACTEAOBAHUS
KOJIMYECTBEHHBIX MPU3HAKOB, K KOTOPBIM OTHOCSATCS NMPHU3HAKH, XAPAKTEPU3YIOLIUE
NPOAYKTHBHOCTB SKMBOTHBIX (YJOH, )KUPHOCTh MOJIOKA, Macca SHWll, )KMBas Macca W
T. 1.). OTH NPU3HAKA-HACICIYIOTCS 10 THUITY MOCTOSHHO-MTPOMEKYTOUYHOTO HACTIEA0-
BAHMSI, T.€. B IIEPBOM NOKOJICHWM MPU3HAK HACIEIYETCS MPOMEKYTOUYHO 10 CPEAHEH
BEJIMYMHE MPU3HAKA. BO BTOPOM MOKOJIEHUH TOXKE MPOMEKYTOUHO MEXKITY POAUTEIb-
CKUMU (PopMaMH, HO U3MEHUMBOCTh PE3KO Bo3pacTtaeT. [lonMreHHo Hacneayercss B
HEKOTOPBIX CITydasx PE3UCTEHTHOCTh K OTACIBHBIM (PAKTOpPaM BHELIHEH CPEIBI.

FenbI-MoandpuKaTopbl — reHbl, KOTOPBIE HE ONPEACISIIOT PA3BUTHE NMPU3HAKA,
HO CHOCOOHBI YCHJIMBATh WA OCHAONATh MPOSBICHHUS OCHOBHBIX T'€HOB (OJIMTOre-
HOB).

ILneiioTponus — BIMSHUE T€HA HA PA3BUTHE ABYX M Oomee nmpu3HakoB. [Ineiio-
TPOITHOE JIEHCTBUE TEHOB MOXKET OBITh KaK MOJOYKUTEIIbHBIM, TAK U OTPULATECIIbHBIM.

IleHeTpaHTHOCTH — OMOJIOrMYECKOE COOBITHE, MPU KOTOPOM OJUH M TOT K€
NPU3HAK MOKET MPOSBIATHCS JIMOO HE MPOSBIATHCA Y 0COOCH POACTBEHHBIX TPYI.
[leHeTpaHTHOCTB — 3TO MPOLIEHT 0COOEH, Y KOTOPBIX TaHHBINA M'eH MPOSBHUIICS.
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IKCMPECCUHBHOCTH — CTEMEHb BHIPAKEHHOCTH MPU3HAKA.
OKCIPECCUBHOCTh U MIEHETPAHTHOCTh 3aBUCAT OT T€HOB-MOJAM(UKATOPOB U yC-
JIOBHIA pa3BUTHS OCOOM.

Bonpocwut ona camonoozomogku:
1. Tunsl B3aUMOAEHCTBUS HEAIEIbHBIX IT€HOB;
a) HOBOOOpa30OBaHUE,;
0) KOMIUUIEMEHTAPHOCT;
B) IOMUHAHTHBIH 2MUCTA3;
T') TOJIMMEPHSI.
2. TeHbI-MOAM(PUKATOPSI, MIICHOTPOIHUS, TEHETPAHTHOCTh, SKCITPECCUBHOCTD.

5. XPOMOCOMHAA TEOPHUSA HACJIEACTBEHHOCTH

Coaepxkanue y4eOHOTo MaTepHaJia

[ToHsaTHE O CHEMJIEHHOM HACECAOBAHUM. | €HETUUECKUI aHAJIU3 TIOJIHOTO U HE-
MOJIHOTO cuenieHust. OCHOBHBIE MOJIOKEHUS XPOMOCOMHOM Teopun T. Moprana.

KpoccuHropep — kak MEXaHU3M PEKOMOMHAIIMK B FPyIIAx CUCIJICHUS, €r0 3Ha-
yeHue. OAvHApHBIA U MHOXKECTBEHHBIN MEPEKPECT XpoMocoM. SIBieHuEe uHTEpdE-
peHiun. [TponeHT nepekpecta (MOpraHuaa) KaK €AMHUIA PACCTOSIHUAS MEXKTy T€HAMU
u crnocob ero onpenencHus. JIMHEHHOE PacmoIOKEHUE TEHOB B XpoMocome. Mo-
OwbHbIE reHeTudeckue 3yeMeHThl (MI'3D). CoMarnueckuii (MUTOTHYECKHIT) KpOC-
cuHroBep. MaKTOpkI, BAUSIONIME. HA KPOCCUHTOBED (pajauanus, XUMHUYECCKUE MyTare-
HBI, TOPMOHBI, JIEKAPCTBA).

Kaptel xpoMocoM. 3HAYEHUE CLEMIICHUS W KPOCCHHIOBEpa B 3BOMIOLMH. Oc-
HOBHBIE MOJI0KECHUSI XPOMOCOMHOM TE€OPUH HACJICICTBEHHOCTH.

Teopernueckast 4acTb

[Tpn mM3ydyeHuw JAHHOW TEMBI CIEAYET OMHHThH, YTO 3aKOH HE3aBUCUMOIO Ha-
CJICIOBAHMS HPU3HAKOB MPOSIBIISIETCS TOJIBKO B TOM CIIydae, €CIM TeHbI, OMPEACIISIEO-
IMe MPHU3HAK, HAXOJATCS B Pa3HbIX Mapax XpoMocoMm. HeoOXoamMo MOMHHTH, YTO
KOJIMYECTBO TE€HOB 3HAUYMTEIBHO MPEBBIIACT KOJUYECTBO XPOMOCOM B KapHOTHIIE.
OT0.3HAYMUT, YTO B KAKIOW XPOMOCOME JIOKAJIIM30BAH HE OJMH, & MHOKECTBO TEHOB,
PACHOMOXKEHHBIX JIMHEHHO APYT 3a APYrOM. DTH I'€Hbl NEPEIAOTCS BCE BMECTE (CLie-
TUICHHQ) CHavaJla B TaMETy, a 3aTEM U CIICAYIOIEMY TOKOJICHHUIO.

CuernuieHHbIEe Te€HbI — 3TO T'€HBI, PACIIONIAraOMIMECS B OJHOW XPOMOCOME U Ha-
cienytomuecs BMecte. ['eHbl oqHOM mapbl 00pa3yroT rpymnmny cuemieHus. Yucio
TPy CUEMJIEHUH COOTBETCTBYET rAlNIOUAHOMY Ha0OPy XPOMOCOM.

CylHOCTh CHEIMJICHHOTO HACJEA0BAHMS MPU3HAKOB Obl1a 000CHOBaHA B 1911-
1912 rr. T. Mopranom u ero cotpyaHukamu. OOBEKTOM MCCIIEI0BaHKs Oblila MyXa-
nposodua. IIpy CKpEIMBAHMK FOMO3MTOTHEIX 0c00el ¢ cepbiM TenoM (BY) u ko-
POTKHMH KPBUIbAMH (VE) C OCOOSMHU C YEPHBIM TeIOM (b) 1 HOpMaIbHBIMU KPBLIbsI-
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Mu (Vg+) nonyyeHo eanHooGpasve rmopuaoB NepBoro MOKOAeHUs, 0CO6M KOTOPOro
MMENN AOMUHAHTHbIE MPU3HAKK (PUCYHOK 1).

NS BbIACHEHWS FeHoTUNa rmopuaoe | NOKONeHMs NMPOBEAEHO aHaNM3MPYoLLee
CKpELLMBaHNE: PELLeCCUBHAS FTOMO3UIOTHAs camMmKa U AUFeTEPO3UTOTHbIN CaMell.

PUCyHOK 1- ["'eHeTUYeCKUI aHanM3 NosiHoro (1) u HenonHoro (2) cuensieHn
(no A.B. bakato)

Mpy cBO6OAHOM KOMOWHUPOBAHWN FEHOB, COrNacHO TpeTbeMy 3aKOHY MeH[e-
NS, B NOKONEHUWN AO/DKHBI ObIIN NOSBUTLCA MYXW YeTblpex pasHbiX (PeHOTUNoB no-
poBHY (No 25 %), a nofly4eHbl 0co6M ABYX (heHOTUNOB Mo 50 % C Npu3HaKamu pogu-
Tenein. MopraH npuLlen K BbIBOAY, YTO reHbl, AeTepMUHUPYIOLLME UBET Tena u aau-
HY Kpbl/beB, NOKa/IU30BaHbl B O4HON XPOMOCOME W MepefaloTcs BMeCTe, T. €. cuen-
NeHHO. O6BACHNTL 3TO AB/IEHME MOXHO C/efyloWwmM: o04Ha U3 napbl FOMONOMNYHbBIX
XPOMOCOM. COZepXMT 2 reHa (B+vg), a gpyras —(bVg+). B npouecce meiio3a Xpomo-
comMa c.reHamy B+vg nonageT B O4HY ramety, a ¢ reHamu bVg+ —8 apyryt. Takum
06pa3oM,.y AUTETEPO3UTrOTHOro opraHnsMa obpasyeTcs He 4YeTblpe, a TONbKO ABa TU-
na‘ramet, N NOTOMKWN BYAYyT UMETb TaKoe Xe covyeTaHne NPu3HaKoB, Kak 1 pOaUTeNn.
B paHHOM cnydae cuenneHue 6yeT NofiHbIM, TaK KaK KPOCCMHIOBEP He NPOUCXOAMT.
[1pn panbHelweM aHanu3e CUEMEHUS TeHOB OblfI0 06HAPYXKEHO, YTO B HEKOTOPbIX
CNy4yasax OHO MOXET Hapywatbca. Mpu cKpewmBaHUN UTeTepo3nroTHOM camKku Apo-
30(uNbl C PeLecCMBHbLIM CaMLUOM MOMyYeH Chnefyrowmin pesynbTtat (PUCYHOK 7). 4
Tnna NnoTomkoB —41,5 % c cepbiM Te/IOM U KOPOTKUMU KpbibaMn, 41,5 % C YyepHbIM
Te/IOM U ONINHHBLIMW KPbINbAMU U NO 8,5 % MyX C cepbiM TEIOM U A/IMHHLIMU KPbl/ib-
AMU U C YepPHbIM TE/IOM N KOPOTKUMU KPbIJTbAMU.

[MosBneHne B NMOTOMCTBE TMOPUAHBLIX O0COGE FOBOPUT O TOM, UYTO CLEMSIeHNe
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ICHOB y CAMKH HEMOIHOE. DTO MOXHO OOBSCHUTH SIBICHUEM KPOCCHHIOBEpA, KOTO-
PBIA 3aKJIF0YACTCA B OOMEHE Y4aCTKAMH XPOMATH TOMOJIOTHYHBIX XPOMOCOM B MPO-
(baze meiioza 1.

Kpoccunrosep — 3170 00MEH y4acTKaMH TOMOJIOTHYHBIX XPOMOCOM B MOMEHT
IepeKpecTa uxX B MEN03e.

KpoccrHroBep cOnpoBOKAAETCS HAPYLIEHUEM TPYIII CLETUICHUIA.

Yacrora KpOCCHHIOBEpPa BBIPAKACTCS OTHOLICHWEM YHKCIA KPOCCOBEPHBIX
0c00¢ii K 001IEMY YUCITy 0COOCH, XapaKTEpU3yeT PACCTOSTHUE MEXKY TEHAMH.

[TpoLeHT KPOCCHHTOBEPA [UIsl ONPEACICHHBIX BYX FE€HOB, MPH YCIOBHH OAWHA~
KOBOH MOCTAHOBKM OIBITA, BCEraa OYAET MOCTOSHHBIM. [IpOLEHT KPOCCHHIOBEPA HE
npesbimact 50 %. KpoccHHroBep MOKET ObITh OAMHOYHBIN W TBOHHONA.

Yem OonbllIe pacCTOSIHAE MEXKYy T€HAMH, TEM Yalle 4acTOTa MEPEKPECTa, U Ha-
000poT. YacToTa KPOCCHHTOBEPA 3aBUCUT OT PACCTOSHUS U CHJIbI CHETUIEHUST MEKTY
reHaMH: 4eM OOJIbLIE PACCTOSIHUE, TEM MEHBIIE CUJIBI CLCIJICHUSE W, TEM Yallle mpo-
UCXOJUT KPOCCHHIOBED.

Ennnanna paccrosiHus MOy T€HAaMH Ha3BaHAa B 4eCcTh MopraHa — MOpraHu-
poi. OHa cooTBEeTCTBYET 1 % KpOCCHHTOBEpA.

Kapra xpomocoM — 3TO pacnonoXKeHUE T€HOB B XPOMOCOME M OTHOCUTEIBHOE
PACCTOSHUE MEKAY HUMH, BBIPAKEHHOE B KPOCCHHIOBEPHBIX €AMHUIAX (MOPraHUIAX ).

OCHOBHbBIE MOJIOKEHUSA XPOMOCOMHOM TEOPUHN HACIEACTBEHHOCTH:
['eHbI B XpOMOCOMAX PacroiosKeHbl TMHEHHO B OMPEAICICHHBIX JIOKYCaX.
2. T'eHbl, pacnoJyIOKEHHBIE B OJIHOM XPOMOCOME, HACIECAYIOTCS CUEIUICHHO U 00pa-
3YIOT TPYNIY CLETICHUS.
Ywucno rpynn CUENIeHUH COOTBETCTBYET rarionHOMY HA00Py XPOMOCOM.
4. Mexay roMOJIOTUYHBIMM XPOMOCOMaMH MOXKET MPOMCXOIUTH KPOCCHHTOBED, B
pe3ynbTare B MOTOMCTBE Y T€TEPO3UTOTHBIX POAUTENICH MOSIBIISIOTCS HOBBIE MTPU-
3HAKH.
YacTtoTa KpOCCUHIOBEPA 3aBUCHUT OT PACCTOSIHUS MEXKIY T'CHAMMU.
6. 3Hasg JNMHECHHOE PACHOJOKEHUE TE€HOB M YaCTOTY KPOCCHMHIOBEPA, MOKHO MO-

CTPOUTH KapTy XPOMOCOM.

[

hed

hd

Bonpocwt onsa camonoo2omogku:

1. HcTopHsi OTKPBITHS CLEIJIEHHOTO HACIEIOBAHUS TEHOB U MPU3HAKOB. [loHsATHE O
rpynnax CUeMJICHUs TEHOB.

2. /Oco0CHHOCTH HACEA0BAHUSI MMPU3HAKOB MPU MOJIHOM CLETUIEHUM T€HOB (CXeMa
CKPEIMBAHUS U aHAJIN3).

3. OcOOEHHOCTH HACIICAOBAHUSI MPU3HAKOB MPH HEMOJIHOM CILETJIEHUN T'€HOB (CXe-
Ma CKPEIIMBAHUS U aHAJIN3).

4. Tunbl KPOCCUHTOBEPA M MX XAPAKTEPUCTHKA. BHOIIOrMYECKOE M 3BOJIFOLIMOHHOE
3HAUYEHUE KPOCCUHTOBEPA.

5. JluHelHOE pacronoKeHre reHOB B XpoMocoMax. KapTel XpoMOCOM W IIPHHLIUIIEL
WX MMOCTPOCHHSI.

6. OCHOBHBIE TIOJIOKEHHS] XPOMOCOMHOM TEOPUM HACIEACTBEHHOCTH.
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6. 'TEHETUKA I1OJIA

Copaep:kanue y4e0OHOro MarepuaJjia

buonorus nona y >kxuBOTHBIX. OCHOBHBIE THITbI ACTEPMUHALIMMA TOJIA. SMUTAM-
HBIH, IPOraMHbIi, CHHIaMHbIi. [ 'OMOTaMeTHBII U reTeporaMeTHeIN mosi. balancosas
TEOpUsl OMPEAEIICHUS TIOJIA.

Hapymienus B pazputum nosia. @puMapTUHU3M, TepMadpoaIuTi3M, NCEBAOTED-
MadpoauTuaMm, ruHaHaApoMopdu3M. Posb reHeTnyeckux (akTopoB B WX BO3HUKHO=
BeHUU. HapylieHune B CHCTEME MOJIOBBIX XPOMOCOM M X (DEHOTHNHAYECKOE TPOSBIC-
Hue. MaTepcekcyanbHOCTh Y KUBOTHBIX. CuHapoM Kiaiidensrepa (XXY) u [1le-
petieBckoro-TepHepa (XO) y yenoBeKka U aHAJIOTMYHBIE UM Y YKUBOTHBIX.

HacnenoBanue npu3HaKoB, CHEMJIEHHBIX C MOJOM. [IpakTudeckoe HCHmoJIb30Ba-
HUE CLEMJIEHHOTO ¢ TIOJIOM HACJIEIOBAaHUs MPU3HAKOB. HacienoBanue reMopunuu u
naneToHM3Ma. HacneacTBEHHbIE aHOMAIMK KWBOTHBIX, CLEIUICHHBIE C rojoM. Ha-
CJICIOBAHUE MPU3HAKOB, OTPAHUYEHHBIX MOJIOM (KPUNTOPXW3M, TUIMOIUIA3Us CEMEH-
HUKOB Y TPOU3BOJUTENCH 1 JP.).

[Tpobnema perynsuuun nona. [lapTreHorenes, ruHOreHe3, anaporeHes. BiusHaue
CpeIbl Ha OMPEACTIEHUE U MEPEONPEACTICHHE MOJIA.

Teopernueckast 4acThb

o — 370 COBOKYNHOCTH MOP(OTOTHYECKUX, (PU3NOTOTHYECKUX, OMOXUMUYE-
CKUX, MOBEICHUYECKUX U JIPYTUX MPU3HAKOB OpraHu3Ma, 00yCIOBIMBAIOIIMX PEMpO-
OYKIHIO (BOCITPOM3BEACHUE) ceOe OJOOHBIX.

[Tpu3Haky mosa AEAAT Ha ABE TPYIIIbL: MEPBUYHBIC U BTOPUYHBIC. [IepBUUHbBIE
MOJIOBbIE MPU3HAKKM MPUHUMAIOT. HETIOCPEACTBEHHOE YYacTUE B MPOLIECCaX BOCHPO-
U3BEJICHUS (TAaMETOTCHE3, OCEMEHECHHUE, OMIIONOTBOPEHUE). DTO HAPY)KHBIE U BHYT-
peHHUE MOoJIoBbIE opraHbl. -OHM. QOPMUPYIOTCS K MOMEHTY POKIEHHs. BTOpuuHbIC
MOJIOBBIE MPU3HAKU HE IPUHUMAIOT HETIOCPEACTBEHHOTO YUACTHsl B PEMPOAYKIMH, HO
CMOCOOCTBYIOT MPUBJICYEHUIO 0COOEH MPOTUBOMOJIOKHOTO moja. OHM 3aBUCAT OT
NEPBUYHBIX MOJIOBBIX MPU3HAKOB U PA3BUBAIOTCS MO/ BO3JCHCTBUEM MOJIOBBIX TOp-
MOHOB (B MEPUOJ HOMOBOr0O co3peBaHus). COMaTHYECKHE MPU3HAKH 0coOeH, 00y-
CJIOBJIEHHBIE MOJIOM;*HOPA3IENISAIOTCS HA TPU TPYIIbI. OrPAHUUYCHHBIE MOJIOM, KOH-
TPOJIUPYEMBIE MOJIOM U CLEIUICHHBIE C TIOJI0M. Pa3BUTHE NMPU3HAKOB, OTPAHUYECHHBIX
M0JIOM, ‘00YCJIOBJICHO T€HAMH, PACIIOJIOKEHHBIMHU B ayTOCOMaX 0co0ei 000uX MOJIOB,
KOTOPBIC WPOSBJISIFOTCS  TOJBKO Y 0C00€ 0HOro noja (reH noJarpbl €CTh Uy MyX-
YKH, ¥ Y JKCHIIUH, HO MPOSBJISET CBOE NCHCTBUE TOJBKO Y MyKuuH). Pazputue npu-
3HAKOB; KOHTPOJUPYEMBIX MOJIOM, OOYCJIOBJICHO F€HAMU, PACHIOOKEHHBIMU TAKXKE B
ayTocoMax 0coOel 00OMX MOJOB, HO 3KCHPECCUBHOCTh W MEHETPAHTHOCTh MX Pa3-
JIMYHA Y JIAL PA3HOTO MoJja (Pa3BUTHE BOJIOCSIHOTO MOKPOBA U OOJIBICEHUE Y YEJIOBE-
ka). [Ipu3Haku, pa3BuTHE KOTOPHIX 00YCIOBICHO F€HAMH, PACMIOOKEHHBIMU B HETO-
MOJIOTMYHBIX YYaCTKaX MOJIOBBIX XPOMOCOM, HA3bIBAIOTCS CLEMJICHHBIMU C TOJIOBbI-
MU XpOMOCOMaMH (TOHOCOMHOE HacyienoBanue). [Ipu3Haku, pa3BUTHE KOTOPBIX Jie-
TEPMUHUPYIOT T'€HbI, PACIOJIO)KEHHBIE B HETOMOJIOTUYHOM Y4YacTKE X-XPOMOCOMBI,
HA3bIBAIOTCS CIETIJICHHBIMU C X-XPOMOCOMO# (¢ mojioM). Takux mpuU3HAKOB JJis ye-
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JOBeKa omucaHo okoyio 200 (HOpMajlbHOE I[BETOBOE 3PEHUE W JAJbTOHHM3M, HOP-
MaJIbHOE CBEPTHIBAHUE KPOBU U TeMODUIIHS U JIP. ).

[Nonangpuyecke MpU3HAKH JETEPMUHUPYIOTCS T€HAMM, PACHOJIOKEHHBIMU B
HETOMOJIOTUYHOM YYaCTKE Y-XPOMOCOMBI (ITPOSIBJISIFOTCS Y MY’KUMH). TakuxX reHOB
onucaHo 6 (reH ogHOH M3 (OPM MXTHO3a, OBOJOCEHUS HAPY>KHOTO CIIyXOBOTO MPO-
X0J1a ¥ YIIIHBIX PAKOBHUH, CPEAHUX (PajlaHT NaNbIEB PYK U JP. ).

AHOMaJIMU COYETAHMS TMOJIOBBIX XPOMOCOM. [Ipy HapylIeHWM TEUYECHUSI MUTO3a
MOTYT 00pa30BBIBATHCS 0COOM — TUHAHAPOMOP(PbI. CoaepikaHue MOJOBBIX XPOMOCOM
B Pa3HBIX KJIETKAX TAKUX 0COOCH MOXKET OBITh pa3HOE (MO3aM4YHOCThH). Y UelIOBEKA
MOTYT OBITh pasHble ciayuan MozauimaMa: XX/XXX, XY/XXY, XO0/XXX,
X0/XXY u np.

[Ipn HOpMATLHOM TE€YEHWM MEHO03a Y KEHCKOr0 OpraHu3Ma oOpasyercs OJWH
TUN SALEKIIETOK, COAEPKAIIMX X-XpoMocoMy. OIHAKO MPU HAPYUICHUU PaCXOKIIe-
HUS MOJIOBBIX XPOMOCOM MOTYT 00Pa30BBIBATHCS €UIE JABA THUMA —C ABYMSI MOJOBBIMH
xpoMocomamu (XX) 1 HE coepkalime MmojaoBbx XpoMocoM (0)./Y Myxckoro opra-
HU3Ma B HOpME OOpasyeTcs JBa THIA CHEPMATO30MJIOB, COJAEp)KauX X- U Y-
xpoMocomy. [lpu HapylmieHun pacxoKICHUs MOJIOBBIX XPOMOCOM BO3MO>KHBI Bapu-
AHTBI FaMeT: CIIEPMATO30U bl C IBYMs MOJOBBIMU XpoMocoMaMu (XY) u 0e3 moJio-
BbIX XpoMocoM (0).

XXX — CHHAPOM TPUCOMHU X.
X0 — cunapom Iepemesckoro-Tepuepa.
XXY u XXXY — cunapom Knaiindenbrepa.

IIpumepsbl pelieHus1 TUMOBBIX 33124
3aoaua 1. PeueccuBHbI TeH reMO(UIK (HECBEPTHIBAEMOCTh KPOBH ) CLICTIIIEH C
nosioMm. OTen AEBYIIKM CTPAAdeT reMopuiueii, Toraa Kak €€ MaTb B 3TOM OTHOLIE-
HUM 370POBA U NMPOMCXOJUT M3 CEMBH, OJIArONOIYYHON MO JTaHHOMY 3a00JIEBAHUIO.
JleByIIKa BBIXOAWUT 3aMY>K.3a 30POBOro FOHOWIY. YTO MOXKHO CcKa3aTh 00 ux Oyay-
LIMX CBIHOBBSX, TOUCPAX, A TAKXKE BHYKax 000€ro mosia (Mpu yCIOBUH, YTO CHIHOBbSI
¥ 104Yepu He OynyT BCTynaTh B Opak ¢ HOCUTENSIMHA FeHa reMoprInmn)?

Pewenune. OpopmisieM yCIOBUE 3a/1a4U B BUJE TAOJIUIIBL:

[Tpusnak | I'en | ['enotnn
T"emo dumus x" OGP C'S
HopmainbHas cBepThIBa€MOCTE KPOBU X" XX, XMy

Orell AeBYIIKN — reMO(UIIMK, 3HAUUT, €AMHCTBEHHAs X-XpPOMOCOMA B €r0 I'€HO-
TUTIE HECET PEUECCUBHBIA T'E€H. DTy XPOMOCOMY OH MEpeAasl CBOCH aouepu. Marb
JCBYLIKU U €€ MPEAKH 310pOoBbl. CJIeI0BATENIbHO, TOMYyYEeHHAs! OT HEE J0YEPbIO BTO-
past X-XxpoMocoMa MMEET JTOMUHAHTHBIM T'eéH HOPMaJbHON CBEPTHIBAEMOCTH KPOBH.
Takum 00pa3oM, B FTEHOTHUIE HEBECThI TOJILKO OJIHA U3 JIByX X-XPOMOCOM HECET I'eH
remodumun (X'X"). X-XpoMocoMa B TeHOTHIIE 30POBOTO 5KEHIXA HE COAEPIKHT 3TO-
ro resa (nHave oH Obln Obl OoJieH). ChIHOBBSI OT 3TOro Opaka MoJy4aroT OT OTHaA Y-
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XPOMOCOMY, HE COAEPKALIYI0 F€HOB CBEPTHIBAEMOCTH KPOBH, a OT MAarepu — ¢ OJH-
HAKOBOW BEPOATHOCTHIO — JIMOO X-XpOMOCOMY € T€HOM TeMOo(puinu (Xh), oo X-
XPOMOCOMY C T€HOM HOPMAJIbHO CBEpTHIBAEMOCTH KpoBH (X'). B 3aBHCHMOCTH OT
3TOTO ChIHOBBS OyAyT cTpaaarh reModuimei uim OyayT 3A0pOBHL. J[odepu ke mony-
4ar OT OTHA X-XpPOMOCOMY, ¢ TEHOM HOPMaJIbHOW CBEPTHIBAEMOCTH KpOBHU. [ToaTOMY
OHH B JIOOOM ciyyae OyayT 3A0POBBIMH, HO € BEPOSATHOCTHIO 50 % MOryT OKa3arbes
reTePO3UTOTHBIMU HOCUTEIISIMU TeHA TeMOQMIAN (ITOJTYYEHHOTO ¢ X-XPOMOCOMOM OT
marepu). Ecnm BBECTH reHeTHuecKkne 0003HaYeHHsI, TO HAOOP MOJIOBBIX XPOMOCOM .
OTLla JEBYIIKH X"y, y €€ Marepu — XXM y CaMOW JIEBYIIKHA — XX, y JKEHUXA
X"Y". B pesyibTare Takoro Gpaka MOTYT POJMTBCS AETH CO ClIETyFOUTHMH [€HOTH-
namMu U eHOTUIIAMMU

Q XXt 3 Xy
Q XXM o XHxH: 3 Xy 3 Xty
0eBoUKa 300po6ast- 0egouxa MATeYUK MATLYUK
HOCUmMEIbHUYA 300posas Oonen 300p08
eemoghunuu

Bonpocwut ona camonoozomogku:
1. Kakue XpOMOCOMBI HA3bIBAOT MOJIOBBIMU. M KaK WX 0003HAYAKOT Y Pa3HbIX BUAOB
>KABOTHBIX ?
Kaxue trmnsl onpenencHus moyia Bbl 3HacTe?
Kakue HapyumeHust BO3MOKHbI B:pa3BUTHH 0JIa U KAKOBBI UX MPUYNHBI?
OpuMapTUHU3M. Er0 TEOPETHYECKOE U MPAKTUYECKOE 3HAYCHHE.
Kakue nmpu3Haku HaCIEAyOTCS CUEMIIEHHO € MOJIOM?

SNk

7. MOJIEKYJIAPHBIE OCHOBBI HACJIEJACTBEHHOCTH

Coaep:kanue y4eOHOr0 MaTepuaJjia

JokazarensetBa posin JIHK B HacimenctBeHHOCTH. HyKIEMHOBBIE KUCIIOTHI:
JHK, PHK, ux Ouonoruueckas posib. Moaens crpykrypel JJHK k. YorcoHa u
®. Kpuka. I lupumuaunoBsie (uuto3uH, THMuH, B PHK — ypamwin) v nypuHOBBIC
(ameHuH; TyaHWH) ocHOBaHMsl, HykieoTuabl u Hykieoduael JITHK nu PHK. Komme-
MEHTAPHOCTh HYKJIEOTHAOB, npaBuno Yapradpda (A=T, ['=11), BugoBas crneuudpuy-
HOCTh, KO3 dunmeHt BuaoBoi cnenudpuynoctu, A+T/I'+11I. Pemmmkamms JJHK. Mo-
JIENb MOJYKOHCEPBATUBHOTO cniocoda pernkanuu JJTHK.

Tunset PHK: marpuunas — m-PHK (unm mHpopmanuoHnHas), TpaHCOpTHAs —
T-PHK, pubocomnuas — p-PHK. [loHaTHE O KOJOHE N AHTHKOJIOHE.

I'enetnyeckuii koa. CroiicTBa reHeTrdeckoro koaa (M. Hupenbepr, /x. Mar-
ten, C. Odoa). TPUIIETHOCTb, YHUBEPCAIBHOCTb, BBIPOKIECHHOCTh, HEMepe-
KPbIBAEMOCTD, KOJUIMHEAPHOCTh. COBPEMEHHBIC TMPEACTABICHUS O CTPYKTYPE H
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(PYHKUUMN TeHOB. OK30HblI M UHTPOHbLI. MepekpbiBatoLwmecs reHol. MobuibHble reHe-
TUYECKMEe 3IeMEHTbI 3yKapuorT.

CuHTe3 6enka. TpaHcKpunuua. 3Tanbl TPAHCKpUNUUWU (MHULMAaLNS, 3N0HTaLns,
TepmuHauus). Mpoueccuur, cnnaicuHr PHK. Perynauyma npoueccuHra PHK. TpaHc-
nAaumna (MHMUMauus, anoHraunsa n TepMnuHaung). buonornyeckoe 3HayeHne npotecca
TpaHcnaumn. Hrmbutopsl cnHTesa benka.

TeopeTnyeckaa 4yacTb

HyKnenHoBble KMUCNOTbl OTKPbITLI B 1868 roay ®puapnxom Muwepom. K HyK-
nenHosbiM kKucnotam oTtHocatca AHK m PHK. Crtpyktypa OHK pacwndposaHa B
1953 rogy A. YoTcoHOM U @®. Kpukom.

Xumnyecknin coctas AHK

Monekyna AHK vmeeT ABONHYKO cnupanb, COCTOALLYHO M3 ABYX MOSIMHYK/IEO-
TUAHbIX uenein. CTPYKTYPHbIMU eanMHULAMU NMONIMHYKNEOTUAHbIX Lenei ABNSAKTCS
HyKneoTuabl. B cocTaB HyK/ieoTUAa BXOAAT: O4HO U3 a30TUCTBIX-OCHOBaHWUIA —1ypu-
HoBOe (afeHWH WAWN TYaHWH) UAN NMUPUMUANHOBOE (TUMWH UNN WATO3WUH), OEe30KCU-
pnbo3a, hochaTHbIA ocTaTOK. Kaxable TpM HYyKneoTuaa (TpUmieT) B CMbIC/IOBOWA Lie-
nn AHK (reHe) onpefenstoT MOCTaHOBKY B HY>XXHOM MeCTe OnpeaeneHHOW amMuHO-
KUCNOThI.

Cxema cTpoeHunsa monekynsl AHK npeacrasieHa Ha pucyHkax 2 n 3.

PUcyHok 2 - Cxema oTpe3ka PuUcyHok 3 - Cxema CTpOeHus
AByxuenovevyHon monekynbsl AHK Mosiekynbl AHK 13 AByX cnupanbHO
(mo C.M. NepLueH30HY) 3aKpy4YeHHbIX Lenen

(no 4. YoTCcoHY 1 ®. Kpuky)

Monekyna PHK cocTouT M3 OAHON NOAMMEPHOW uenn. XMUMWUYECKUA COCTaB:
caxap —pn603a; ocTaToK (HOCPOPHO KUCNOTbI; a30TUCTble OCHOBAHUA —1YPUHOBbIE
(afieHWH, TYaHVH) U NMMPUMUANHOBbLIE (Ypauun, LATO3NH).

Mpouecc 6rMocnHTe3a 6efika OCYLLEeCTBASETCA U NPU y4yacTUnM Tpex BUA0B pnbo-
HYK/IEMHOBbIX KWUCNOT: WHMopmaunoHHad (n-PHK), pubocomanbHaa  (p-PHK),
TpaHcnopTHasa (T-PHK). Bce pMb6OHYK/IENHOBbLIE KUCNOTbl CUHTE3NPYIOTCA Ha COOT-
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BETCTBYIOIIMX y4dacTkax Mosiekyael JIHK. OHM umeroT MeHbmme pa3Mmepbl, 4eM

JIHK. UMeroT oHy 1iens HyKaeoTHa0B. HykneoTuabsl coaepxkar octatok GpocopHoii

KHCJIOTHI, IEHTO3Y — pUO03y, OJHO U3 4 a30TUCTBIX OcHOBaHuil — A, I, L1, V. Ypanun

BMECTO TUMHUHA. OTH MOJIEKYJIBI COJAEPKATCS B KIIETKAX BCEX KMBBIX OPraHU3MOB,

TaK>KE B HEKOTOPBIX BUPYCAX.

1. Hngpopmayuonnaa PHK — cocraBnser okono 2 % ot Bceid PHK wietku.
Cunresupyercsa Ha ognoi u3 nenu JJHK. B pesynsrare u-PHK conepxut renernye-
CKYK MH(OPMALMIO B BUAC MOCIEAOBATEIBHOIO YEPEIOBAHUS HYKICOTHUIOB, MOPs=
JOK KOTOPBIX TOYHO CKOMHAPOBAH C COOTBETCTBYIOLIETO y4acTKa reHa. OHa BBIXOAUT
U3 spa B IUTOIJIA3MY, MOMAJacT Ha PUOOCOMY M y4acTBYET B OMOCHHTE3C OCIKa.
Tpunner Ha3bpIBACTCA KOAOHOM (TPH HYKJICOTHAQ).

2. Tpancnopmuaa PHK — cuHTe3UpyeTCs B SApE, HO (PYHKIIMOHUPYET. B LIMTO-
nnazme. OnHa MONEKyna CouepKUT 75-90 HyKIIEOTU OB, BTOPUYHAS CTPYKTYPA B BU-
JI€ KJIIEBEPHOTO JIACTA, COCTOSAIIAS U3 TPEX YYACTKOB. CpeIHUN yYaCTOK HECET aHTH-
KOAOH (3 HYKJICOTH/IA), ONMPEACTSIOIMI MECTO MPUKPEIJIEHUST K COOTBETCTBYIOLLEMY
KoznoHy u-PHK. IIpoTUBONONOKHBIN aHTUKOIOHY akUenTOpHbIA kKoHel| T-PHK Hecer
tpumieT LA, Kk KOTOpoMy NPUKPETIISIOTCS aKTHBUPOBAHHBIE AaMUHOKHUCIIOTHI. J[0J1st
T-PHK cocraBnser npumepno 15 % ot Bceit PHK. '‘®yHKuMs — TpaHCOPTUPOBKA
AMUHOKHUCJIOT K MECTY CHHTE3a Oenka.

3. Pubocomanvnan PHK — xommnoHeHTsL pubocom (coctaBisier 80 % Bceid
PHK). Umerotesa Tpu Bruaa, pa3iuyarolIAecs M0 MOJEKYJISpHOM Macce. Hakannuga-
FOTCS B SIAPBIIIKAX. YYacTBYIOT B OMOCUHTEZE PUOOCOM.

I'eneTn4eckuii KO — CUCTEMA 3AMMCHA FEHETUYECKOM MHPOPMALIMKA B MOJIEKY-
JaxX HYKJICWHOBBIX KHCIIOT B BHJIC ONPEIACIICHHONW IMOCIECI0BATEIbHOCTH HYKJICOTH-
JI0B.

CBoiicTBA r€HETHYECKOT0 KOAA

YHUBEPCATBHBINA — XapaKTEPEH AJIS BCEX SKUBBIX OPraHU3MOB.

TpUnieTeH — KaXaas aMUHOKUCIIOTa KOJUPYETCS TPEMST HYKIICOTHIAMHU.

HenpepbiBeH — MEx Ay TpUILIETaAMU HET CBOOOIHBIX HYKJICOTH/IOB.

HenepekprIBatomuiicss — COCETHUE TPUIUIETHI HE UMEOT OOLIMX OCHOBAHUIA.

BrIposkacHHBI (M30BITOUHBIN ) — TAK KAK BCE aMUHOKHCIIOTBI KOJUPYIOTCS GoJiee

YeM OJHUM KOJOHOM (MCKIIFOUEHUE — METUOHUH, TPUNTO(AH ).

KonuaeapHocth. Mexay moCiIe€A0BATEIbHOCTBIO HYKJICOTUIOB M KOAMPYEMOMH

MOCJIEI0BATENBHOCTBE) AMUHOKHCIIOT CYLIECTBYET JTMHEHHOE COOTBETCTBHE.

7. B KOHUE KaXIOro T€Ha WMEIOTCA CHEHUAIbHBIE TPHUIUIETBI — TEPMUHATOPHI
(YAA, YA u YT'A), kaxaplid U3 KOTOPbIX 0003HAYACT MPEKPALICHUE CHHTE3A
TMOJATNIENITHIHON 1IETIN.

[Tpouecc OGuocuHTE3a OEIKa COCTOUT U3 IBYX ATAIOB:

1. Tpanckpunuus.

2. Tpancnsauus.

Tpanckpunuusi — 310 cuHte3 nHPopmanronnoit PHK. JIHK Beimonusier pons
marpunbl (oaHa uens). CuHre3 PHK oGecneunBaror PHK-monmmMepasbl, KoTopbie
NPUCOEAMHSIIOTCS K MPOMOTOpY (ydacTky 40-50 HykineoTuaoB). HykiieoThaHble Lenu
pacxondarcs, U oJHa ctaHoBATca marpuuei. PHK-nonumepasza nepememaeTcst BAOb

SNk L=

=)
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JIHK myTem npucOeIMHEHHs] HYKIICOTHAOB MO MPABUIY KOMIUIEMEHTAPHOCTH K A —
VY, kx T—A, xI' -1, k I - I'. locturays TepMuHApyromiero koaona, u-PHK orne-
nsercs ot JJHK, oHa cunTaercs «HeCO3peBLLIEH» .

[Tponecc co3zpeBanus uHpopmanuonHot PHK HasbiBaeTcs mpoieccunrom. B
PHK ecTh y4aCTKM MHTPOHBI, HE HECYIIME HACIIECICTBEHHOM HH(POPMALK, W SK30HBI,
Hecymue nHopmalmio. B xoae co3peBaHus HHTPOHBI YAAJSIOTCS, a SK30HbI COCTU-
HSIOTCS MEKIy co00# (pepMeHTOM Jurazoit — 31o craiicuar. K koHiy 5' mpucoenu-
HAETCS «KONMA40K» — COCTOSLIMI U3 7-METHIITYAaHUHOBOW KHMCIIOTHI, & 3' KOHILY IO=
JMAJACHUIIOBBIE MOcea0BaTebHOCTH. [lanee nu-PHK yepes mopsl saepHoii MeMOpaHbl
CJIEIYET B HUTOIIA3My K pudocomam.

Tpancasinuss — nepeBo MOCIEA0BATENLHOCTH HYKIIEOTHI0B U-PHK B moce-
JOBATEIbHOCTh AMUHOKKCIIOT B MoJsiekye Oenka. Ilepen tpancimsuumei T-PHK akTu-
BUPYIOTCS ¢ 00pa30BaHUEM aMHHOALMII-TpaHcnopTHeIX PHK.

B npouecce TpaHCISUMU BBIAETSAOT TPU CTAAMW. MHULUALMSA, SJIOHTALMUS U TEP-
MUHALHASL.

Nuanomanus. [leHTpanbHOE MECTO NPUHAMICKUT pudocoMaM. OOpasyercs
nHAnMupyronmii kommieke: u-PHK cBsizpiBaeTcs ¢ Manoit cyoweaunuiieii, a T-PHK —
C AMHUHOKHUCJIOTOM (METHOHUH). 3aTeM K 3TOMY KOMILIEKCY MPUCOEAUHIETCS O0b-
mias cyObeauHuIIA.

DJIOHTAIMA — NPOoLEcC 00pa30BaHUs MOJIMANENTUIHON 1enu. Pubocoma umeet 2
LIEHTPA — AMAHOALWIBHBIN M NenTUAWIbHBIA. Pubocoma neukercs Baoias u-PHK, B
AMUHOALMIIBHBIA LIEHTP MOMNAAAacT HOBBIA KOAOH. K HEMY NPHUCOEIMHAETCS CBOUM
AHTUKOJOHOM COOTBETCTBYIOIIAs TpaHcnopTHas PHK. Mexny amuHOKHCIOTAMHU
BO3HUKAIOT MENTUIHBIE CBS3H. PUOOCOMA ABHIKETCS TATBIIC U T. 1.

Tepmunanust — 3T0 Mpolecc NPEeKpanicHusl cuHTe3a OeKa, KOrjaa B aMHHOA-
LMJIBHBIA LIEHTP MOMAAacT OJAMH M3 TPEX TEPMUHMUPYIOIIUX KOJOHOB. [Ipn yyactun
(hakTOPOB TEPMHUHAIIMKN OCJIOK OTCOSAMHSETCS OT pruOOCcOMBL. PUOOCOMBI pacxoasTes,
u-PHK pacnanaercsa. Ha ool monekyne PHK paboraer MHOTO puOOCOM, KOTOPBIE
00pa3yroT MOJIMCOMBL,

IIpuMmepsI perueHus 3aaa4

Onna u3 uenei-(pparmenrta mosekyasl JIHK uMeer crnenyronryro nocienoBa-
TENBHOCTB HYKJIEOTUIOB. [-I'-I'-A-T-A-A-1I-A-T-A-T.

YKaKUATE CTPOCHUE MPOTUBOION0KHOM tenu JJHK.

VKaKATE MOCIeA0BATENbHOCTD HYKIIEOTUAOB B MOieKyJie n-PHK, mocTpoennoi
Ha 3ToM yvactke uenu JIHK.

Kakas mocnenoBarenbHOCTE aMUHOKMCIIOT KOAUPYETCA MOCIEA0BATENBHOCTHIO
azotucThix ocHoBaHwWi B nenu JJHK (mpunosxenue 1).

Pewenue. 110 npuHUMIly KOMIUIEMEHTAPHOCTA CTPOMM CHavajla 2-10 LEMb

(dparmenta mosiekyssl [IHK, a 3aTem nocienoBaTenbHOCTh HYKJICOTUIOB B MOJIEKYJIC
u-PHK.
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Tueno IHK I'-I'-I' - A-T-A - A-Il-A - I'-A-T
11l | || | ||

ITuyens /IHK II-1I-1] - T-A-T - T-I'-T - I[-T-A4
u-PHK I'-I'-I' - A-Y-A - A-II-A - I'-A-Y
AMUHOKUCIION®L. 2UYUH usone ﬁl[UH MpeOHUH acnapacunoed
Kucjiaoma

Bonpocwut onsa camonoo2omogku:
Hcropus OTKPBITHS HYKJIEMHOBBIX KUCIIOT U X OMOJIOTHYECKAsT POJIb.
Crpykrtypa, cuaTe3 1 Ononornyeckas posb JJHK.
CTpykTypa, TUMBL, CHHTE3 M OMonorudeckas poias PHK.
['eHeTryecKkuii KO U €ro CBOMCTBA.
CunTte3 Oenka B kietke. Tpanckpunuus. CruTaiiCHHT W MPOLIECCHHT.
CunTte3 Oenka B KiieTke. Tpancasus.

S e

8. TEHETUKA MHUKPOOPI'AHM3MOB

Coaep:kanue y4eOHOr0 MaTepuaJsia

MukpoopraHu3Mbl Kak OOBEKT HCCICAOBAHUS MOJICKYJISPHOH TEHETHKH.
CtpoeHne W (QPyHKIMM T€HETHMYECKOro Marepvaia y Oaktepuid. SnepHblii anmapar
OakTepuii, ocodeHHocTr cTpyKTYphl JIHK HyksieoTnaa. Pernvikanus OakrepuaabHO-
ro reHoma. ['eHeTndeckue kapTbl OakTepui. BHEXpOMOCOMHBIE (DaKTOPBI HACIEACT-
BEHHOCTH. TpaHCnO30HBI — MOOWJIBHBIE FE€HETHUYECKUE DIIEMEHTHI OakTepuid. [lmas-
MUJIBI U UX POJIb B OMPEACIACHUHN Y OaKTepuid CBOWCTB YCTOMYMBOCTU K aHTHOUOTH-
KaM W IPYyTUM JICKapCTBaM.

Crpoenune n PpyHKIHUKA BUPYCHOTO reHoMa. OCOOCHHOCTH PENVIMKALMKA T€HETH-
YEeCKOro Marepuaja BUpyCoB. BiaumoselicTue ¢ara ¢ OakTepraibHON KIIeTKOM. Bu-
PYJEHTHBIE U yMepeHHbIC, (mpodarn) ¢aru. Jluzorenus y Oakrepuil. ['eHeTHYECKUE
KapThl BAPYCOB. MeXaHU3Mbl BUPYCHON UH(DEKIINH,

[ToHsiTHE O PrEHOTHITE U (PEHOTUIIE MUKPOOPTraHU3MOB.

OOMEH I€HETUYECKUM MaTepHUaIoM Y MUKPOOpraHu3MoB. Konbroranums, rmomio-
Boil (Qaktop F, cexcaykums. Tpancnykuus (Hecnmenmduueckas, cnenudpuyeckas,
adboptuBHas). Tpancopmanus. MyTalMOHHBIHA TPOLIECC Y MUKPOOPTaHU3MOB.

Teopernueckast 4acTb

I'edeTnka MHKPOOPraHM3MoOB — pas/ell OOLICH FEHETHKH, B KOTOPOM OOBEK-
TOM HMCCIEAOBaHUS CIIyKaT OaKTEpUH, MAKPOCKOTIMYECKHAE TPUOBI, akKTUHO(Aru, Bu-
PYCHI )KUBOTHBIX W PACTCHUH, OakTepruodaru u 1p. MUKPOOPTaHU3MBI.

['enetnka mMukpoopranu3moB 3apoawsace B 1940 romy, xorma /x. buan u
9. Tarym nOCTaBUIIM SKCTIEPUMEHT MO MOJTYYCHHUIO U aHAIU3Y MHIYLIUPOBAHHBIX MY-
Tanuii Mo rpudy Helpocnopa.

Menpuaiiime >KMBbIE YACTHUIIBI — 3TO BUPYCHI, CPEAM KOTOPBIX BO30YIMTENHN Ta-
KX OOJNIE3HEH, KaK TPHIII, MEHUHTHUT U T. 1. BUPYyChl — mapa3uThl )KWBOTHBIX, PacTe-
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HUH W MUKPOOPTraHWU3MOB. BHpYCHI pa3nuyaroT mo CTPYKType, popMe M pazMepam.
Baktepun He MMEOT OQOPMIICHHOTO S1pa, HACIEACTBEHHBI anmapar COCTOUT W3
HYKJICOUJA U ma3Mul. Bupyc — 3T0 npOCTEHILINI OpraHu3M, COACPKAIUN HYKIICH-
HOBY10 kucioty, JIHK nin PHK, koTOpble MOTYT UMETH OJIHY WJIW JBE LIEMOYKH, OK-
PY>KEHHBIE O€TTKOBOM 000I0UKON — KANCUIOM.

Bupycel Gaktepuii HazbiBarOTCs OakTepuodaramm (moskuparenn OakTepuil).
Bce aru nenstcs Ha BUPYJIEHTHBIE M YMEPECHHBIE.

Buponabl — 370 BUPYCOMOAOOHBIC YACTHLBI, MeNbyaime WHQEKIUOHHBIE
areHTHI, JTUIIEHHBIC Ja)Ke MPOCTEHIIEro OEIKOBOro yexja (MMEKIETrocsl Y BCEX BH-
PYCOB); OHM COCTOSIT TOJILKO U3 3aMKHYTOU B KOJIBIO oAHOLenoYeuHoi PHK:

Tpanchopmanus 0akrepuii — 510 nepeHoc m3oympoBanHoi J[HK m3 ogHumx
KIIETOK B IPYTHE.

[Tpouece TpancopManuy BKIIFOYAET CICAYIOIUE CTAANN:

1) npucoenunenue neyxuenoveuHoi JJHK k penentopHbiM-caiitamM Ha moBepx-
HOCTH KJIETKH — PELUITMEHTA, YUCIIO KOTOPBIX OTPAHUYEHO;

2) neoOparumoe nornomenue JITHK nonopa;

3) npeBpaumicnne aByxuenoueynbix JIHK B o1MHOYHBIE ()parMeHTHI;

4) mpucoeaunenue onnonenoyeunbix JJHK k xpomocoMme penunuenra;

5) ¢peHOTUNIMUECKOE MPOSBICHUE UHTETPUPOBAHHOTO reHa JOHOpa B TpaHchop-
MHPOBAHHON KJIETKE.

Tpancaykuus — nepenoc JIHK 13 oHO# KiTeTKH B APYTYIO ¢ TOMOLIBIO OaKTe-
puodaros. PaznuyaroT Tpu THUMA TpaHCIyKUWK: OOIIy0 (HeCTIeHM(PUIECKYIO), Orpa-
HUYCHHYO (TN CIEM(PUUECKYI0) U A0OPTUBHYIO.

Konbroranusi — HEMOCPEACTBEHHBINA KOHTAKT MEXKAY KIIETKaMU OakTepHii, co-
MTPOBOXKJAEMBIN NEPEHOCOM T€HETMYECKOr0 Marepuasa U3 KIETKU-I0HOPA B KIIETKY-
PELMITUEHTA.

Bonpocwut ona camonoo2omoeku:
1. CTpoeHrE TEHETUYECKOTO MaTepraliay OakTepuidi 1 BUPYCOB.
2. Pa3aMHOXEHKE BUPYCOB U OAKTEPUH.
3. CnocoOsl epenay HACAEACTBEHHON HHPOPMAN Y MUKPOOPTraHU3MOB:
a) TpaHcopmarus,
0) TpaHCAYKIIMS;
B) KOHBIOT ALK

9. MYTAIIMOHHAA U3MEHUYHNBOCTbD

Coaep:xkanue y4e0OHOr0 MaTepuaJjia
[TonaTue o Mytauuu, Mmyrarenese, myrareue, myranre. Poibs I'yro Jle ®puza u
C.H. Kop>XuHCKOTO B pa3BUTUM TeOpUK MyTanuii. OCHOBHbIE (JaKTOPBI MyTallMOHHO-
ro npouecca. CllOHTaHHBIE U UHAYLMPOBaHHbIE MyTauuu. [lone3Hbie, HEUTpaIbHbIE
¥ BpenHble MyTanuu. Kiaccuukannus MyTanuii: reHOMHBIE, XPOMOCOMHBIE abeppa-
UM (TIEPECTPOMKH ), TOUKOBBIE (TE€HHBIE) My TALIHH.
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['enomubie mMyTanuu. [lomumnonans. OCOOEHHOCTH MOJIMIJIOWIOB, TPAYUHBI
BO3HWKHOBEHUSI, PACTIPOCTPAHEHUE Y KUBOTHBIX M UX CBS3b C MATOJIOTHEH. AJIIONO-
JUIUIONINAST KaK MEXAHWU3M MOJyYEHUs IUIOJAOBUTHIX aM(PHIUIUIONAOB. AHEYIUIOU-
s, TpucoMus, MOHOCOMMS, TOJIMCOMUS, HYJUIMCOMUSI, MEXAHU3Mbl W MPUYUHBI
BO3HWKHOBCHUs. BiHsiHME HA JKU3HECTTOCOOHOCTD, MIIOJAOBUTOCTh U APYrue PeHOTH-
NUYECKUE MPU3HAKH.

CTpYyKTypHBIE N3MEHEHHUSI XPOMOCOM M X HOMEHKJIaTypa. MexaHu3msl 00pazo-
BAHUSI YMCJIOBBIX M CTPYKTYPHBIX AHOMAIHMIA XPOMOCOM. XPOMOCOMHAsi HECTaOWJIIb=
HOCTb. BHYTPUXPOMOCOMHBIE MEPECTPOMKU: HEXBATKH (ICPUIICHCHH W LN ),
YMHOKEHME MACHTUYHBIX YYACTKOB (IYIJIMKALMK ), AHBEPCUU. MexXaHu3M M [IpUYu-
Hbl BOBHUKHOBCHHUS. XPOMOCOMHBIE U XPOMATUIHBIC PA3PbIBbl. DparMeHTals Xpo-
MOCOM, KOJIBLIEBBIE XPOMOCOMBI. M130XpOMOCOMBI.

MexXpOMOCOMHBIE TIEPECTPOHKH — TPAHCIOKAUMM, WX TUOBl (POOEPTCOHOB-
CKHE, PELMIPOKHBIC U HEPEUMIPOKHBIE, TAHAEMHBIC), MEXaHU3Mbl W TPUYUHBI BO3-
HUKHOBEHUSI.

3HayeHne XPOMOCOMHBIX MEPECTPOCK B IBOTIOLH .

'ennble MyTaumu. MONEKYISPHBIA MEXAHW3M M MPUYHAHBI BO3HHUKHOBEHHMSI.
MucceHc-MyTali, HOHCEHC-MYTAlMKA, MYTallMy CABUra paMKu 4TeHHs. TpaH3uLK
u TpaHcBepcuu. [loHATHE 0 MyTAOMIBHOCTH TEHOB: " XapaKTep BAUSHUS HA OMOCUHTE3
Oenka, U3MEHEHUE MPU3HAKOB, >KU3HECMOCOOHOCTh, BOCIPOU3BOIUTENBHYIO (YHK-
LU0 OPraHU3Ma M 3HAYEHUE B 3BOJIOUMU. METOMBL yUeTa TEHHBIX MYy TaLlHiA.

OcoOeHHOCTH MEi03a y TETEPO3UTOTHBIX HOCHTENEH CTPYKTYPHBIX MEPECTPOCK
xpoMocoM. BrumsgHue aOeppainuii Ha BOCHPOU3BOJUTEIBHYH) (PYHKIUIO W JIPYrHe
NPU3HAKK KUBOTHBIX. OCOOCHHOCTH MYTAar€HeE3a y MUKPOOPTaHU3MOB. MeTo bl yue-
Ta XPOMOCOMHBIX MYy TaLHiA.

3aKOH rOMOJIOTUYECKHX PSAAOB B HACIEACTBEHHON n3menunBoctn H .M. BaBuiio-
Ba, €r0 3HAYCHUE I TPAKTUKH.

WHayuupoBaHHble MyTaUMu. MyTareHsl, TEPATOTEHbl U KaHLEeporeHsl. Kinaccu-
¢ukanust MytarcHoB, @U3MYECKIE MyTarcHbl. BiansHue paaualui Ha HHAYKIUO MY-
Tauuii. XMMUYECKHE MYTarcHbl. BiWsHAE MECTUIUAOB W OPYTHX XMMHYECKHX BE-
LIECTB, UCHOJIb3YEMBIX B CEIIbCKOXO3SIICTBEHHOM MPOU3BOCTBE, HA BOSHUKHOBEHUE
TCHHBIX W XPOMOCOMHBIX MyTaluui. MyTaréHHOCTh MPOMBILIUIEHHBIX OTXOJ0B. Jle-
KAPCTBEHHBIE COCAMHEHUS, BAKLIMHBI, TOPMOHAJIBHBIEC MPENApaThl, CTAMYJISATOPHI POC-
Ta Kak (akTopsl MyTareHe3a. buomornueckue mytareHel. Bupychl HHpEKIUil Kak
CYIUECTBEHHBIN (PAKTOP MHAYLMPOBAHHOIO MYTareHe3a.

O061aCTH MPUMEHEHUS MHYLIMPOBAHHOTO MYTAr€HE3a B TCHETUKE U CEJICKIIVH.

Ipobnembl 3KOI0T0-BETEPUHAPHON TCHETUKH. |'€HETUUECKHE MOCIEACTBHS 3a-
IPSA3HEHMS OKPY’KaroWEH cpeapl. MeTOIpl 3KOJIOr0-BETEPUHAPHO-TEHETUUYECKOTO
MOHUTOPHHTA B >KMBOTHOBOJCTBE. AHTUMYyTarcHel. Kiaccupukanus 1 0COOCHHOCTH
nevicteus. Penapauus nospexaenuit JIHK. Tunel penapupyromumx cucteM. dortope-
napauus ((poTopeakTuBanus), TEMHOBas, SKCUU3HAs (IPEPEIUIMKATABHAS ), TOCTPEN-
JVKaTUBHAs (PEKOMOMHALMOHHAs) pernapanus. MeToasl MPOBEPKM Ha MyTarcH-
HOCTh (JaKTOPOB BHEWIHEH cpeabl. CECTPUHCKUE XPOMATUAHBIE OOMEHBI, KaK WHIH-
KAaTOP MHAYLHPOBAHHOIO MYTareHe3a.
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Teopernueckast 4acTb

Tepmun «myTanusy Obut npemioxed B 1880 roxy ['yro ne @puzom.

MyTauusi — BHE3AHBIE U3MEHEHHS TPU3HAKA, B OCHOBE KOTOPOIO JIEKAT KOJIU-
YECTBEHHBIE WJIA KQUECTBEHHBIC U3MEHEHUSI TE€HETHYECKOTO Marepraa.

MyTarene3 — npoiecc o0pa3oBaHus MyTaluil. MyTareHe3 MOXET OBITh CIOH-
TaHHBIM, KOT/Ia MyTallii BO3HUKAKOT B MPUPOAE O€3 BMEIIATENBCTBA YENOBEKA, U WH-
QYLUMPOBAHHBIM, KOT/Ia MyTAallU¥ BO3HUKAIOT UCKYCCTBEHHO.

MyTareHnsbl — (PaKTOPHI, BBI3bIBAIOLINE MYTALAH:

- pusuyeckue — ynbTpadUOICTOBBIC JTyUH, MOBBILICHHAS TEMIIEPATyPa, HOHU3H=
PYIOILME U3JTYYECHUS,

- Xumuyeckue — aHaIoOTH HyKineoTuaoB JIHK, MHruOMTOpBEl CHHTE3a HYKICHHO-
BBIX KHCJIOT, QJIKAJIOUBI, COJIA TSHKEJIBIX METAJJIOB, HHCEKTULUbI, TEPOULIAIBI;

- buonoeudeckue — BUPYChbl, OAKTEPUH, TETbMUHTHL, aKTHHOMUIIETHL, PACTUTEIb-
HBIE SKCTPAKTBL, YKUBBIC BAKLIMHBI, JICKAPCTBEHHBIC ITPENAPATHI.

MyTaHTBI — OPraHUu3MBbl, MIOABEPIIIAECS MYTALMSIM.

3axkon 2omonozuueckux paooe 8 HacaeocCmeeHHoll usmenuugocmu (H.M. Basunog):
8UOBI U POObBl, 2eHeMUYEeCKU OIU3KUe, XAPAKMEPU3YIOMCA CXOOHbIMU PAOAMU HA-
C/1eOCMEECHHOU UMEHUUBGOCHIU. 3HAA PAO (Popm 6 npeodenax 00H020 eUOA, MOIHCHO
npeoeuoentb Cyuiecmeoeanue noooOHsIX Jopm. y opyaux euooe u poooe.

Bce Myranmu kimaccu(puuupyroT Mo CTENEHN BOBJICUEHUS T€HOMA B MYTal[MOH-
HBI TIpoLece, MO XapakTepy ACHCTBHA TEHA, MO XapaKTepy NPOSBICHUS, B 3aBUCH-
MOCTH OT HaITPABJICHUS My THPOBAHHSI.

Knaccnduxanuss Myraumii no creneHu BOBJICYECHHS FT€HOMA
B MYTAallHOHHBII Iponecc

1. I'enomnwie mymayuu — 00yCIIOBICHB U3MEHEHUEM YMCIIa XPOMOCOM.

Hoanmionaus— M3MEHEHUE YUCIIA XPOMOCOM KPaTHO TaruiouAHOMY Habopy.
OCHOBHBIE TUIOIOBBIC, OBOILIHBIC W 3€PHOBBIC PACTEHUS SBISIOTCS MOJUILUIONMAAMH.
[TonumionaHblH paa KapTodeas BKIKOYACT BUIbI, COACPKAIIUE B KieTKax 24, 48, 72,
96, 120 u 144 xpomocomsl, masenst — ot 20 no 120 xpomocom. Tloymmnonaus y xu-
BOTHBIX IIPAKTUYECKU HE BCTPEYACTCS.

Bunael nommnionaun: aemonoaunioudus (BO3HUKAET MPH YBEIMYEHUM YHUCIIA
XPOMOCOM.y PaCTEHH OJHOTO BUAQ), ALIONOIUNI0UOUs (BO3HUKAET MPU CKPELINBA-
HUW PACTEHUI pa3HBIX BHJIOB).

Fereponyionaus (aneyniouous) — 001Iee UBMEHEHUE YMCIa XPOMOCOM MO OT-
HOILIEHUIO K AMIJIOWTHOMY MOJIHOMY Habopy: (2n+1) — Tpucomuk; (2n+2) — terpa-
COMUK; (21-1) — MOHOCOMUK; (211-2) — HYJIJTACOMHUK.

[Ipr4rHbl BO3HWKHOBEHUSI TE€TEPOIUIOUANH — HEPACXOMXACHUE TOMOJIOTHYHBIX
XPOMOCOM B JOYEPHHE KIIETKU B Meio3¢e (peske B MATO3¢). Tpucomus XXY u monm-
comun (XXYY, XXXY, XXXXY) — cunapom Knaiinpensrepa, BbIsSBICH y c00akK, y
KOTOB YEPENaxoBOro OKpaca mepeTy, y cBuHer. Monocomust — XO cunapom Tephe-
pa, ONUCaH y MBIIIW U KO3bl. AyTOCOMHAsi TPUCOMHUS — CHHIPOM JlayHa, y KpyImHOro
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poraroro ckota onvcana Tpucomus no 18, 19 u 23 ayrocomam.

2. Xpomocomusle nepecmpouku, Uiu XpoMocomusle abeppayuu.

AOeppanusi — CTPYKTYPHOE M3MEHEHHME TOMOJIOTMYHBIX XPOMOCOM, IPOU30-
Hieee B pe3yabTare 0OMEHAa HETOMOJIOTUYHBIMU YYACTKAMM, 32 KOTOPBIM CIEAYET
COCIMHEHHNE PA30PBAHHBIX KOHIIOB B HOBBIX COYETaHUsX (NEpPECTpoiika). Beiaenstor
CJIEIYIOIIME BUJIBI XPOMOCOMHBIX NEPECTPOEK:

1) nexeamka — yTeps KOHIIEBOTO y4acTKa XPOMOCOMBI. OHU MOHWKAKOT YKU3HE-
CIIOCOOHOCTh U TIJIOAOBUTOCTH OCOOH;

2) Oeneyus — OTEPSHA CPEAHSIS YaCTh XPOMOCOMBI. MOKET Hapyarh SMOpHO-
HAIBHOE pas3sumue U MPOSBISAETCS BPOKICHHBIMU TOPOKAMH,

3) oynuuxayus — ynpoenue ydactka mosiekynsl JIHK, naeHtrnanoe Tomy, KOTo-
PBIi YK€ €CTh B TEHOME;

4) uneepcusi — 510 n3meHenre Ha 180° mopsaKa pacmooKeHUs TPyl TCHOB B
XPOMOCOME;

5) uncepyus — nepeMemieHe (PparMeHTOB XPOMOCOMBI 110 e€ JnHe. [Ipoucxo-
JIUT 3aMEHA JIOKAIM3ALUHU TEHOB;

6) ppaemenmayus — pa3pblB XPOMOCOMBI B HECKOJIBKAX MECTaxX U 00pa3oBaHUM
OTHEIBHBIX YYaCTKOB C MOCIEAYIOLIEH YTEPEH,

7) mpanciokayuy — NEPECTPOMKH, B PE3YIbTATE. KOTOPBIX YaCTh OJHOU XpOMO-
COMBI IIEPEHOCUTCS B COCTAB APYTrOil HETOMOJIOTHYHOM.

3. I'ennvie mymayuu — 0OyCIOBICHBL, U3MEHEHUSIMH B CTPYKTYPE MOJIEKYJIBI
JIHK. BO3HMKAIOT B pE3yNbTare BHINNAJCHUAS WM BCTABKM HYKJICOTUIHBIX Map B MO-
nexyne JIHK, unu 3aMeHsl OQHOrO HYKNEOTH A Ha apyroi. [locneacreus — Hapyia-
€TCSl TPAHCKPHIILKS — CIABUIaCTCA «PaMKa CUMThIBaHUs» Npu cuHTe3e u-PHK, n3me-
HSETCA MOPSAOK YEPEAOBAHUS AMUHOKHUCIIOT B MOJUIENTUAHON LETH.

Knaccnpukanusi MyTanmii o xapakrepy AeiiCTBHS reHa
U NIPOSIBJICHUSI PU3HAKA

AMop(pHbBIe — 00pazoBaHKE HEQYHKIMOHUPYIOIIETO T€HA WK T'€HA, OTMEHSIFOLIE-
IO pa3BUTHE NMPHU3HAKA (AILOMHM3M, OECIIEPCTHOCTD, OTCYTCTBUE ONIEPEHUS U T. 11.).

AHTHMOP(QHBIE — N3MCHSIOT XapakTep MPU3HAKA — BEIIECTBO HAYMHAET BBI-
NOJIHATH TPOTUBOHONOXKHYO (PyHKIKIO (00pa30BaHUE MPOTHBOSIUS Y HACEKOMBIX ).

I'unepmopdHbIe — YCUIMBAIOT BBIPAKEHUE NMPU3HAKA (TUTAHTU3M — YCUIICHUE
NPOAyUHNPOBaHKS OCTTKOB).

I'unomop@ubie — OCIa0NISIOT BBIPAKEHUE MPU3HAKA MO CPABHEHUIO C MCXOJ-
HBIM_TUTIOM (KapiIHKOBOCTb, HETOPA3BUTHE).

Heomopdubie — TOMHUHMpPOBAHKWE HAJ MCXOAHOW (POPMOWM, NMPOrpPECCUBHBI U
BJIMSIIOT HA PA3BUTHE HOBOTO MPU3HAKA.

Penapauusi — npouecc BOCCTAHOBJICHUS! IEPBOHAYATIBHOM CTPYKTYPBI U UCIIPaB-
nenust noBpexacHuii monekynsl JIHK. OcHOBHBIE MexaHu3Mbl penaparmu: (oToperna-
pauusi — MPOTEKAroIas MO BIMSHUEM BHUAMMOTO CBETA W (POTOPEAKTUBUPYIOLIETO
(epMEHTA; TEMHOBAS pemnapanus — MyTEM MEXAHU3MA «BBIPE3AHUE — 3aCTPOMKAY.

AHTHMYTareHbl — BEUIECTBA, CHIKAIIME YPOBEHb MyTaOWIBLHOCTH. [ pynmsl
AHTHUMYTArcHOB. MaKpO- U MAKPOAJIEMEHThI, BATAMUHBI U POBUTAMHHBI, aMUHOKHUC-
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JIOThI (APTMHWH, TUCTUANH, METHOHWH, LIUCTEWH ), PEpPMEHTHI (MEPOKCUAA3a, KaTasa-
3a), (PapMaKoJOTUYECKHUE CPEACTBA (MHTEPPEPOH).

Bonpocwut onsa camonoozomoeku:

1. Tlonstue mytaumm u mytareHa. Knaccuukanus MyTanui.
2. XapakTepucTUKa FEHOMHBIX, XPOMOCOMHBIX M T€HHBIX MyTalMi.
3. OuznYecKne, XUMUYECKHE U OMOJOTUYECKIE MyTareHbl. MexaHnu3M MyTareHHOro

JNEHCTBUS. 3HAUCHUE WHYIIUPOBAHHOTO MyTAar€He3a B CEJICKIIMOHHON TPAKTHKE,
4. 3aKOH TOMOJIOTHYECKUX PAIOB HACIEACTBCHHONW m3MeHUnBOCTH H. M. BaBunosa
Y €0 3HAYECHUE JJIS TPAKTUKH.
5. Penapupyromme CUCTEMBI KIETKH, aHTUMY TArCHBI.

10. TEHETUYECKHNE OCHOBbBI OHTOI'EHE3A

Coaep:xkanue y4eOHOr0 MaTepuaJjia

[Tonsitne 00 oHTOreHe3€ M Quiiorenese. COBPEMEHHbIE TPEICTABICHUAS O CIIOXK-
HOW CTpykType reHa. CtyneHuarsiii amenomopdusm. LleHTpoBas Teopus rena. L{uc-
TPOH, CAWT, 3K30HBI, MHTPOHBI. OpraHu3anus r€éHoMa BBICIIMX OPraHu3MoB. Mo-
OWJIbHBIC TCHBI. BIUsSHUE TEHOB HA PA3BUTUE MPU3HAKOB Y HU3MIMX W BBICIIMX Opra-
HU3MOB. [ MnoTe3a «0IMH T'eH — OANH PEPMEHT — OMH MPUZHAKY.

JuddepeHunanbHas akTUBHOCTh T€HOB HA Pa3HBIX dTamax OHTOreHe3a. Ponb
IEHOB MAaTCPUHCKOrO Spa HA PpaHHUX JTanax smMOpuoreHe3a. TOTUITOTEHTHOCTh KIle-
ToK. OmnbiTel K. I'epnoHa, NOKa3pBAKIIME TOTUMOTEHTHOCTh SJIEP COMATHYECKUAX
KJIETOK.

BzaumoneiicTBue sapa W OMTOMUIa3Mbl B OHTOTEHE3€. Perynsius cuHTe3a M-
PHK u Ouocuntesa Oenka. Jlupdepenumansuas tpancisauus. Teopus ©. XKakoba u
K. MoHo 0 peryisinuu O€IKOBOro cuHTe3a y Oaktepuil. OnepoH, KOMIIOHEHTHI OMe-
POHHOM perynsiuuu: CTPYKTYPHBIE TE€HBI, T€H-PErYsATOp, ren-oneparop. Kackaanas
peryssinus reHoB.~AuddepeHunanus U1 0COOCHHOCTH KJIETOUHOH mposmdepanum.
Pone nuTonnasmMel W EHTPAIIBHON HEPBHOW CUCTEMBI B AKTUBALUW JCHCTBUS T'€HOB.
B3aumoelcTBUE TEHOB B Pa3BUTHH OPraHu3Ma.

BrusiHue cpenbl Ha pa3BUTHE NMPU3HAKOB. KpUTHUYECKHME MEPUOIBI B PA3BUTHH.
denokonuu u Mopdo3el. Hopma peaknmm.

Teopernueckast 4acTb

[lpu u3yueHun 3TOM TEMBbI CTYAEHT JODKEH MPEACTABJIAThH, YTO (POPMUPOBAHUE
BCEX MPU3HAKOB OPraHM3Ma OCYIIECTBISETCS B MPOLIECCE OHTOTEHE3A.

OHTOreHe3oM Ha3bIBACTCA WHAMBUAYAIBHOE pa3BuTHE ocoOu (3. ['ekkens,
1866 1.).

Oco0b10, WM UHAMBUAOM (OT JIAT. individuum — HENEIUMBI) Ha3bIBACTCS HE-
JEeTUMBbIH fajiee opranu3Mm (0T JaT. organizo U (PpaHll. organisme — yCTpanuBaro, npm-
Jar0 CTPOMHOCTH). [ TaBHBIE CYLIECTBEHHBIE MPU3HAKK OCOOM — 3TO €€ LEIOCTHOCTb,
CTpoTas B3aMMO3aBHCHMOCTbH BCEX YACTEH, OPraHoB W CUCTEM OpPraHoB. Paznenurthb
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0co0b Ha yactu 0e3 motepu MOpP(POPYHKIMOHATBHOW WHAMBUAYAIBHOCTH HEBO3-
MO>KHO.

OHTOreHe3 BKIIFOYAET ABE TPYIIBI MPOLECCOB: MOPPOTEHE3 U BOCIPOU3BEICHHUE
(pENPOAYKIIMIO).

OHTOreHe3 MHOTOKJIETOYHBIX OPraHU3MOB COMPOBOKIAACTCS PSIIOM OOMIMX OC-
HOBHBIX MMPOLIECCOB:

* POCT — YBEJIMYCHUE YUCIIA KIIETOK UM WX 00beMa (PaCTKEHUE);

* TUCTOreHe3 — 00pazoBaHue U I (HEPEeHIIMPOBKA TKAHEH;

* OpraHoreHe3 — 00pa3oBaHUE OPraHOB U CHCTEM OPraHOB;

*MOopdoreHes — GopMHUPOBAHUE BHYTPEHHHX W BHEHIHUX MOP(OIOrHYECKUX
NPU3HAKOB,;

* PU3HOIOr0-OMOXUMHUUYECKKE MPEOOPa30OBaAHMSI.

VY 5KMBOTHBIX BOXHYIO POJIb B PETYJISIIMM OHTOTEHETHYECKHUX TTPOLIECCOB MIPa-
0T SHJOKPHUHHAS U HEPBHASI CUCTEMBI. B OHTOTEHE3€ BBICIINX KMBOTHBIX BBIICIISIOT
CJICIYIOLIME ATaMbl (MEPUOJIBI) OHTOTECHE3A:

* IPeA3aPOABILIECBBIN (TPEIMOPHUOHAIIBHBIN ) — PA3BUTHE MOJIOBBIX KIIETOK (rame-
TOTEHE3) U OIMJIOJOTBOPCHHUE,

* 3apOJBILICBBIA (SMOPHOHAIBHBIN) — Pa3BUTHE OPraHu3Ma MOJ 3alUTON siLe-
BbIX W 3aPOJIBIIIEBBIX 000JIOUEK WITH MO 3AIMTONH MATEPUHCKOTO OPraHu3Ma,

* TOCJIE3aPOABIIIEBbII (MOCTAMOPUOHATIBHBII) — A0 TOCTHXKEHUS MOJIOBOM 3pe-
JIOCTH W B3POCIJIOE COCTOSIHAE — PA3MHOMKEHHUE, 3a00Ta O MOTOMCTBE, CTAPEHKE U THU-
Oenb.

NuddepenuupoBka — 3T0 “aqporecc  (POPMUPOBAHUS  CTPYKTYPHO-
(PYHKIMOHAIBHON OpraHu3aly KJIETOK, B PE3yJIbTaTe KOTOPOro KIETKU MPUoOpeTa-
FOT CIOCOOHOCTH K BBITIOJIHEHU ). ONPENECIICHHBIX (DYHKIUHA.

[TocnenoBarenbHOCTH 3TAMOB TU(DPEPEHIIUPOBKH:

* [lepBonpruunHOi 1u(PEePeHIMPOBKA KIETOK SBISETCS XUMHYECKAsT PAa3HOPOI-
HOCTh IUTOIIA3MBI KIETOK, KOTOpask yBEIMUUBACTCS MOCIIE OMJIOIOTBOPEHUSI.

» XUMHAYECKas Pa3HOPOJHOCTh LUTOIUIA3MBbl OJacToMepa, B pa3HbIX OnacTome-
pax pasHbIC UHAYKTOPBHL.

* Pa3Hble THAYKTOPHI BKJIIOYAOT B pa0OTY Pa3HBIE IEHBI.

* CUHTE3UPYIOTCS Pa3HbIe OCTIKU U (PEPMEHTHI.

* Paziinunbie (PEpMEHTHI KaTATU3UPYIOT PA3HBIE TUITBI OMOJIOTHYECKAX PEAKIIHA.

* B pasHbIX OnacTomepax MAET CHHTE3 PAa3HBIX THUIOB Hecneuupuyeckux Oel-
KOB, BCJIEACTBUEC YEro 00Opa3yroTCsl APYrue THUIBI KIETOK (MOPQonorudeckas pasHo-
POJHOCTB).

* Pa3nuunbie TUIBL KIIETOK 00Pa3yrOT Pa3HbIC TKAHU.

» Y3 pa3HbIX TKaHEH (POPMUPYIOTCS PA3HbIE OPraHbl.

Kaxnmas comarmyeckas KI€TKa COACPXKUT MOJHBIA HAOOpP TEHETHYECKON WH-
(dopmanuu 1 00a7aCT TOTHIIOTEHTHOCTBIO, T.€. COCOOHA JaTh HAYaJ0 HOBOMY Op-
raHu3My. TOTUNOTEHTHOCTh COMATHYECKMX KIIETOK CBOWCTBEHHA pacTeHHWsM. M3
OJIMHOYHBIX KJIETOK MOKHO B MPOOMPKE TOJYUYUTh LEIOC PACTEHHE. Y YKUBOTHBIX
TOTUIIOTEHTHOCTh COXPAHSAETCS TOJBKO HA PAHHUX CTaJUSX OHTOTEHE3A.
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Pecynauusn 2ennoi akmugnocmu no meopuu @©. /Kaxooa u K. Mono

B kjeTke 0JHOBPEMEHHO TPAHCKPUOMPYIOTCS HE BCE TEHBI CPasy, a TOJBKO TE,
KOTOPbIE KOAUPYIOT HEOOXOAUMBIEC B JTAHHBIA MOMEHT O€lIkH. B KileTke umeercs me-
XaHU3M, PETYIUPYIOLINI aKTUBHOCTh TEHOB M 00€CIICUMBAIOIIMI CHHTE3 HEOOXO0IU-
MBbIX B JAHHOE BpeMs OelKOB. Takue MexaHWU3Mbl UMEIOTCS y MPOKAPUOT U Y dyKa-
puot. @. XKako6 n XK. Mono B 1961 roay Ha OCHOBaHWM M3YUYEHUSI CHHTE3a HEKOTO-
pbIX (PEPMEHTOB Y KHUIICYHOW MAJIOUYKH BBICKA3aJM TECOPHI0 MHAYKUIHMHU (BO30YKIe-
HUS) U penipeccu (MOJaBJICHNUS ) OSIKOBOIO CHHTE3A.

[To ux TeopuM reHbI, BIMSIONIME HA CUHTE3 KAKOro-to (pepmeHTta wnu Oemnka,
pacnionoxensl B JIHK nocnenoBatenbHO, ApYT 32 APYTOM B MOPSAKE MX BIMSHUS HA
peaKuuio CUHTE3a. Takue reHbl Ha3bIBAKOTCSA CTPYKTYPHBIMU. llepen CTpyKTypHbIMU
reHaMHM pacnojaracTcsi OOUIMiA i HUX TE€H-OMEParop, a Nepel HUM — TPOMOTOP.

B nenom sta pyHKIMOHANBHAS TPyNa HA3BIBACTCS ONMEPOHOM:

Ha cTpykrypHBIX reHax omepoHa oOpasyercs oOmas modekyia u-PHK, T. k.
CTPYKTYPHBIEC T€Hbl HAXOAATCS OJHOBPEMEHHO B AKTWUBHOM WJIM HEAKTUBHOM COCTOSI-
Huu. B 310it ke monekyne JIHK pacnonoskeH reH-peryiaarop, Ha KakoM-TO PacCTosl-
HUM, IO/ KOHTPOJIEM KOTOPOTO BBIPAOATHIBAETCS OEJIOK, HA3BIBAEMBII PEMPECCOPOM.
Monekyia penpeccopa uMeeT 2 yyactka: 1-il — uist TPUCOECAMHEH S K TEHY OTIEparo-
Py, 2-i — 15 CBSI3BIBAHUS MHTYKTOPA.

Ecnu penpeccop NpUCOEANMHEH K I€HY-0MEPaTopy, TO TPAHCKPUIILHS OIOKHpPY-
etrcs. Korpa 6ennok unm pepMEHT HA JaHHOM ONEPOHE HE CHHTE3UPYETCS, PENPECCOP
COCIMHEH € TeHOM-oreparopoM. CHHTE3 MoaunenTraa (PepMEHTa) HAUMHACTCS MO
BIIMSTHUEM MHIYKTOPA.

HWHAYKTOPOM SIBIIIETCS OMPEIAENICHHOE XUMUUYECKOE COCAMHEHHUE, KOTOPOE CITy-
JKUT MaTEPHATIOM IJIsl JAHHOTO (PEPMEHTA MJIM CXOJHOE C HUM BEIIECTBO. MHAYKTOP
COCIUHSIETCS C PENPECCOPOM U MHAKTHUBUPYET €ro. ['eH-oneparop 0cBOOOKAACTCS U
HaunHaeTcss cuHTe3 U-PHK HA CTPYKTYpHBIX T€HAax U COOTBETCTBEHHO CUHTE3 (hep-
MEHTA.

B coBpeMeHHOM NPEACTABICHUA T'eH — 3TO (YHKIMOHATIbHAS €AMHHIIA MOJIEKY-
abl JIHK, KOTOpast KOHTPOIUPYET NOCAEA0BATEIBHOCTE AMUHOKHUCIIOT B KOJUPYEMOIA
NOJIMNENTUAHON e, ['€H MMeeT ONpPEeAeNIEHHYI0 BEIMUMHY, BRIPAKCHHYIO YHCIOM
HYKJICOTHIOB H MOMEKYJISPHO Maccoif. MomekynsapHas macca reHa ~ 7x10°
(manbTOH), pazmep B cpeaHeM — 1000 nykieoTaoB. Camble KOPOTKHE T€HBI KOJH-
pytrot T-PHK.

B onmbitax A.C. CepebOposckoro (1929-1930 rr.) OBIJIO YCTAHOBIICHO, YTO TE€H
UMECT CJIOKHYIO CTPYKTYPY U COCTOMT M3 LICHTPOB.

Ipu n3ydyeHnm Mytaumii reHa scute, BAMSIOIIECTO HA Pa3BUTHE IIETUHOK HA TEJe
Apo30¢ubl, ObII0O OOHAPYKEHO SIBJICHUE CTYNMEHYATOr0 aJUIeJIH3MAa, 3TO SBHJIOCH
J0Ka3aTeIbCTBOM TOTO, YTO T'€H HE SBJISECTCS CAVMHMIICH MyTalK, OH IPOOHM U UMe-
€T CJIOKHYIO CTPYKTYPY.

I'en oOnamaetr oOWMMU (AUCKPETHOCTD, A/UIETBHOCTD, MOCTOSTHCTBO) M YACTHBI-
MU (MOTUMEPU S, TUIEHOTPOIHS, SKCITPECCUBHOCTD, IEHETPAHTHOCTh ) CBOHCTBAMM.

MoandukannoHHass U3MEHYUBOCTh — 3TO M3MEHUYMBOCTh ()eHOTUINA O€3 h3-
MEHEHUSI TeHOTUNA. [[pOoMcXoauT noa BO3ACHCTBMEM BHEINHUX (PAKTOPOB BHELIHEM
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cpenpl Ha (PEPMEHTATUBHBIC PEAKIIMH, MPOTEKAKOUINE B OPraHU3ME, 1 HOCUT IIPUCITO-
coOutenbHbii xapakrep. OHA HEHACICICTBCHHASI.
[Ipn M3MEHEHHH YCIIOBHMI CpEAbl MHOTAA MPU3HAK M3MEHSETCA TaK K€, KaK U
1O/ BIUSHUEM JCHCTBUS TEHOB, HO HE HACTEAYETCS, T. K. 3TO (PEHOKOIHUU.
Kputndecknumu nepuojaMu Ha3bIBAKOT MEPUOIBI SMOPHUOreHE3a, HAUOOJbIICH
YyBCTBUTENBHOCTH 3apoAbllla K BO3ACHCTBUSIM (DaKTOPOB BHEIIHEH cpeabl (TemIe-
parypa, MHQEKIIHH, JIEKapCTBA).

Bonpocwut onsa camonoo2omogku:
[ToHsiTHE M TEHETHYECKAs CYITHOCTh OHTOTCHE3A.
BrusiHue reHa Ha pa3BUTHE MPU3HAKA Y MPOKAPHOT U SYKAPHOT.
JuddepeHunanbHas aKTHBHOCTb TEHOB.
Ponb reHOB MaT€pUHCKOro OpraHu3Ma Ha pa3HbIX dTanax OHTOTEHE3a.
Perynsiuust AeiCTBHS TEHOB Y MPOKAPUOT U 3YKAPHOT.
BnusiHue cpenpl Ha pa3BuTHE pu3Haka. Kputndeckue nepuoibl B Pa3BUTHH.

Sl e

11. TEHETUKA TONYJIAIUI

Coaep:kanue y4eOHOI0 MaTepHnaJsia

[TonsiTie O BHIE, MONYJISAUKANA U YUCTOM JIMHUKA. DPPEKTUBHOCTH OTOOpA B MO-
NyJsUuy 1 9acToil inHuu. [lonmynsuusa u'ee reHeTrueckas cTpykrypa. Yacrora ani-
JeNieid U TEHOTUIOB KaK MmapameTpbl Nomysisitui. CTpyKTypa cBOOOJHO pa3MHOMKAKO-
uieiics monynsiuuu. 3akoH Xapau-BaiinOepra. HMcnonbe3oBanue (opmyiibl Xapau-
BaiinOepra anst onpeneneHus FreHETHYECKON CTPYKTYPBl CBOOOJHO Pa3MHOKAFOIIECH-
Csl MOMYJISALIUN.

OcHoBHBIE (DAKTOPBI FEHETHUECKOH YBOJIFOLMA B MOMYJISIUAX: MyTallu, 0TO0p,
MUTPAli¥, TEHETUKO-aBTOMATHYECKUE TTpoLecchl U Apeiid reHos. BausiHue nHOpU-
JIMHIa HA BBILIETICHUE PENECCCUBHBIX JIETAJIBHBIX U MOJTYJIETAIBHBIX TCHOB. 3HAYCHHE
MUTpaluu U Apekpa reHoB B pacIpOCTPaHEHUH MyTanuid. DaKTOPbl U30JIALUN. T€O0-
rpaduyecKue, SKONOTMUECCKUE, TEHETUYECKHUE (OTUIUIOUANS U XPOMOCOMHBIE MYyTa-
LUK ).

['eHeTMYECKMH TPY3 B MOMYJISIUKAN KUBOTHBIX. METOBI OLICHKH M€HETUYECKOTO
rpy3a. MyTaumoHHBIN U CerperalliOHHbINA TEHETUYECKUI TPY3.

I'eHeTnueckas aganranys ¥ TCHETUYECKUI TOMEOCTAa3 MOMYJISILIHA.

Teopernueckast 4acTb

H3yueHne naHHON TEMBI CICAYET HAYaTh C BBIACHEHUS MOHATUN «BUIY, «IIOIY-
JISALUS), «YUCTAS JITHUSI .

Bua — 5T0 OCHOBHas CHCTEMaTW4ecKas €IWHHUIA, PEajJbHO CYLICCTBYIOLIASA B
MPUPOJIE, 3aHUMAKOLLAs ONPENEIICHHBIA apeall U MPEACTABIAIOIIAs] COBOKYITHOCTH
POJICTBEHHBIX IO MPOUCXOKACHUIO 0COOEH, KAUECTBEHHO OTINYAKOLIUXCS OT JIPYTUX
BHUJIOB U HE CKPECLIMBAKOLIUXCSA C HUMH.

Ionmyasimusi — 3T0 COBOKYMHOCTh 0COOEH OJHOIr0 BUAA, 3aCENSAIOMUX ONpee-
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JIEHHYIO TEPPUTOPUIO, CBOOOJHO CKPEIIMBAOIIMXCI MEXAY COOOM M OTIEJICHHAS OT
JAPYTUX COBOKYNHOCTEH 0COOEH MaHHOTO BuAA OAHOW M3 Gopm uzonsumu. [lomyns-
LSl SIBJISIETCS TJIABHBIM CTPYKTYPHBIM 3JIEMEHTOM BHJA, POpPMA €ro CynieCTBOBAHHMS
B JIaHHBIX yCJIOBUAX. Kakaas momyssiiusi XapakTepU3yeTcsl ONMPEACICHHBIM T€HO-
(POHIIOM, T.€. COBOKYMHOCTBIO AJIENICH, BXOIALINX B €€ COCTAB.

Yucrast JTUHAST — 3TO MOTOMCTBO, MOJYYEHHOE TOJIBKO OT OJHOTO POJUTENS U
MMEIOILIEE TTOITHOE CXOCTBO C HUM 110 T€HOTHITY.

BBIAENSIOT NTAaHMUKTUYECKUE MOMYJISUKAN (HET OTPAHUYECHUH K CBOOOJAHOMY BBI=
OOpy MOJIOBOTO MApPTHEPA) U HEMAHMUKTHYECKHUE (€CTh OTPAHUYECHUS B BHIOOPE HO-
JIOBOT'O MapTHEpA).

[To uncnennocTn nmomyJsiuu ObiBaroT Oosbiue (Oonee 4000 ocobeii) U MaJibie
(menee 4000 ocobeid).

OcCHOBHas 3aKOHOMEPHOCTB, MO3BOJIAIOIIAS UCCIEA0BATh TEHETUYECKYIO CTPYK-
Typy OoNbIIUX MOMYJSIUi, Obla ycTaHoBieHa B 1908 romy HE3aBUCMMO IpYyr OT
Apyra aHrmmickuM MatematikoMm ['. Xapau u Hemenkum Bpadom B. BalinOGeprom.

Ecnu 4ncneHHOCTh MONYJISIAN BEINKA, CYLICCTBYET NAaHMHUKCHS, TPAKTHYCCKA
OTCYTCTBYIOT MyTallMM MO JAHHOMY MPU3HAKY, HE ACHCTBYET €CTECTBEHHBII O0TOOP,
OTCYTCTBYIOT IPUTOK U OTTOK T'€HOB, TO TaKasl MOMYJISILIHSE HA3bIBACTCS UACATIbHOM.

3akon Xapau-BaitHOepra GopMynupyeTcst Clemyonmm o0pa3oM:

B uoeanwvnoii nonyaauuu COOMHOWEHUE Udcmom 2eHOo6 U 2CeHOmunoeé — eejii-
UUHA NOCMOAHRHAA U3 NOKOJICHUA 6 NOKOJIEHUE.

CrpykTypa nonyJisiuy pacCUnThIBaeTCs Mo Gopmysam 1u 2:

p+ag=1 (100%), (1)
P AA+2pgAa+qaa=1 (100%), 2)

1€ p — 4acToTa BCTPEUAEMOCTH JOMUHAHTHOTO IEHAa,
g — 4acToTa BCTPEYAEMOCTH €TI0 PELLECCHBHOTO AJLIETIS,
p° —dacToTa BCTPEYaeMOCTH JOMHHAHTHBIX TOMO3HTIOT;
2pq — 4acToTa BCTPEYAEMOCTH T€TEPO3UTOT;
g° —MacToTa-BCTPEYAEMOCTH PEIIECCHBHBIX TOMO3HTOT.

UneanpHas MOMysAUs HE SBOJIOLMOHUPYET, OHA CTAOWJIbHA, U UBMEHEHUS CO-
OTHOUICHHUS YaCTOT T€HOB ¥ IM'€HOTUIIOB HE MPOUCXOAUT. TaKuX MOMyJsiuid B Ipupo-
JIeHEe CyUIECTBYET, TaK KaK JEHCTBYIOT (DAKTOPHI, HAPYIIAOIIME PABHOBECUE FE€HOB.
JleiicTBUE >THX (PakTOpOB 0OJIEE 3aMETHO B MAJIbIX MOMYJsnusX. K HUM OTHOCST:
MYTAaIlMOHHBINA MPOIIECC, ECTECTBCHHBINA 0TOOP, Apei(p reHoB, MUTpallUX, TTOMYJISIIU-
OHHBIE BOJIHBI, H30JIALUIO.

IIpumepsbl pelieHusi TUNOBBIX 33124
1. B monynsuuu OecnopoAHblx coOak ropoja ButeOcka Obuto HaitaeHo 245
’KUBOTHBIX KOPOTKOHOTUX U 24 ¢ HOpMaJIbHBIMH HOraMu. KOPOTKOHOTOCTh Y co0aK —
JOMUHAHTHBIA TpHU3HAK (A), HOpMalbHAs JUIMHA HOT — peleccuBHbI (a). Onpene-
JIUTh 4aCTOTYy AJJIETEH A U a ¥ TEHOTUIIOB AA, Aa M aa B JAHHOMW MOMYJISIIIUN.
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PelleHne:
1. Haxoamm obLiee KonnmyecTBo cobak: 245+24 = 269.
2. Bbluncnsem npoueHT peLeccuBHbIX 0coben q ™ .

g2=24 :269 x 100% = 9% = 0,09 (uacTeMn).

1. Onpegensaem yacToTy annens a, ga=Y¥0,09=0,3.

2. Onpepensiem yacToTy annens A, pA=1-03=0,7.

3. Onpepensem vactoTy reHotuna AA; p2= 0,72= 0,49.

4. OnpegensemM 4yacTtoTy reHotuna Aa; 2pq = 2x0,7x0,3 = 0,42.

CTpyKTypa nonynsaunm 6yaeT BbIrMafeTb Cnefyowmm obpasom:
0,49AA + 0,42Aa+ 0,09aa= 1

Bonpocbkl 4N camonoAroTOBKK:
1 Onpegennte, 4TO Takoe NONyNAUMUA U YNCTaA NMHNUSA, KaKas PpazHnLLa MeXxay HUMMW.
2. B uem cyuwHocTb 3aKoHa Xapau-BaliHb6epra, kakoBa ero gopmysna?
3. Mepeuncnute akTopbl reHETUYECKOW 3BONOLMN B AONYAALMAX.

12. TPYMNMbl KPOBU N HACNEACTBEHHbIN MO/TMIMOP®N3M
BEEJIKOB

Cofep)kaHue y4eOHOrO MaTepuana

MoHATUE 06 MMMYHOTEHETUKE, MCTOPUSA ee pa3BUTUSA. pynnbl KPOBU N MeTObI
X n3yyeHus. OCHOBHbIE MOHSATUSA: @HTUTEHHOCTb, MMMYHOIreHHOCTb, cneynguny-
HOCTb, BaleHTHOCTb, AeTepMUHaHTa (3NUTON), FanTeH, aNno0aHTUreHbl, FeHeTuYeckKas
cucTeMa rpynn KpoBu, TUN KpoBWU. HOoMeHKNaTypa aHTUIFeHOB M CUCTEM KPOBU. Ha-
cnegoBaHMe rpynn KpoeW. FlonyyeHWe peareHTOB AN ONpPefeneHus rpynmn KpoBswu.
Cuctembl rpynn KPoBU CEMbCKOX03ANCTBEHHbIX XXMNBOTHbIX.

3HaueHune rpynn Ans XMBOTHOBOACTBA WM BeTepUHapUN: KOHTPO/b 4OCTOBEPHO-
CTWU MPOUCXOXAEHNA MUBOTHbIX, MIMMYHOIEHETUYECKUIA aHaNn3 MOHO- U AU3UTOT-
HbIX 6/IM3HEUOB, ‘MeXMopoaHas WU BHYTpMNopoaHaa AnddepeHumaumns, NoCTpoeHne
reHeTUYeCKMUX KapT XPOMOCOM, CBSi3b FPYMM KPOBWU C YCTOMYMBOCTLIO K 6O/IE3HAM ”
NPOAYKTMBHOCTbIO. eMonnTuyeckas 60n1e3Hb HOBOPOXKAEHHbIX.

Broxnmmnuecknii nonuMmopdmam 6eKOB 1 ero reHeTnyeckas npupoga. Metoabl
N3yYeHNsi, XapaKTep HacnenoBaHuS.

HomMeHKnatypa nonMmopgHbIX cuctem 6enkoB M ¢epMeHTOB. OCHOBHble 6MO-
XNMUYecKne MONMMOPPHbIE CUCTEMbI Y CEMbCKOXO3ANCTBEHHbIX XUBOTHbIX. CylLi-
HOCTb IBNeHNA c6anaHCMPOBAHHOI0 NoMMopdusma.

3HauYeHne 6MOXMMMYECKOro NONMMOpPGN3Ma A1 TEOPUN U NPAKTUKK: U3YUeHune
NPUUYUH N ANHAMUKU TEHOTUMMUYECKOW M3MEHUYMBOCTU, reHoreorpadua pasnnyHbIX
BMAOB W MOPOA, ONMWCaAHUE MEXMOPOAHOW WM BHYTPUMOPOAHOI AnddepeHUnaymm,
n3yyeHne qunoreHesa n annenoMoHa nopoa, MMHUN, CEMENCTB, YTOUYHEHME NPOUC-
XOXAEHNS XXMUBOTHbIX, CBSA3b C MPOAYKTUBHOCTHIO U PE3UCTEHTHOCTbLIO K 3aboneBa-
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HUSIM, MCTIOJIb30BAHUE B KAUECTBE TCHETUYECKAX MAPKEPOB B CEJICKITMH YKMBOTHBIX,
noAOOpP TeTEPO3UCHOM COYETAEMOCTH | T. A.

Teopernueckast 4acTb

HNMMmyHOreHeTuKa M3y4aeT F€HETUYECKUI MOTMMOP(U3M aHTUTEHHOTO COCTa-
Ba KJIETOK YKUBOTHBIX, YTO MO3BOJISIET ONPEAEIUTh N'EHOTHIT >KUBOTHOTO, HE TprOeras
K THOPHIOJIOTAYECKOMY aHan3y. OCHOBHOH MPEAMET U3yUEHUS] UMMYHOTEHETHKH —
3TO QHTHUTEIIA U UX B3AUMOICHCTBUE C QHTUTCHAMM.

I'pynnel kpoBu 0O0YCHOBIEHBI O€KaMH, HAxXOISAMIMMHCA HA NOBEPXHOCTH
MEMOPAHbI SPUTPOLIUTOB. ITH OCIKM HA3BIBAKOTCS AHTUTCHAMHU, T.K. BBISBIISIOTCS C
MTOMOILIBK) UMMYHOJIOTUYECKON PEAKLIMK.

[TepBbie rpynnel KpoBu OTKPbITEL B 1900 rony y uenoseka Kapnom Jlagamreii-
HepoM (rpynnel A, B, O). [lepBblie rpynnbl KPOBU Y CEMBCKOXO3IACTBEHHBIX JKABOT-
HBIX (KPYITHOTO pOraroro ¢cKota) oTKpeiTel B 1910 rony.

AHTUTEHBI TPYNI KPOBH 0003HAYAKOTCS MPOMHUCHBIMU W CTPOYHBIMU OyKBaMU
JATUHCKOTO ajgaBuTa. [[0MOMHUTEIRHO UCIONB3YIOT MHACKCH U 3HAYKH (A;, B').

I'eHeTnyeckasi cucTeMa rpynn KpoBH — COBOKYIIHOCTb @HTATEHOB, KOHTPOJIU-
PYEMBIX OJJTHUM JIOKYCOM XPOMOCOMBI.

Cucrembl rpynn KPOBH TaKXKe 0003HAYAOTCS TATUHCKUMU OyKBaMU.

VY yenoBeka UMEKOTCS 17 cUCTEM TpyNll KPOBH, Y KPYITHOIO POraroro CKora —
12,y cBuneit — 17, y nomanei — 9, y kyp — 14.

CHcTeMBl MOAPA3AEISOTCA HA MPOCTHIE W CIOKHBIE. [IpOCTBIE BKIHOYAKOT HE
0onee IByX aHTUTE€HOB, CJIOKHBIE — 3 aHTUTECHA U OOJIBIIE.

VY KpYIHOTO Poraroro CKoTa CJIOKHbIMU sBIstOTCS cuctembl A, B, C, S. Han6o-
nee KpynHas cucrema «By. OHa BKIIFQYAET CBBIIIE COPOKA AHTUTEHOB.

Tun KpoBH — COBOKYMHOCTh BCEX TPy KPOBH OJHOM 0COOM.

Hoanmopduszm OeKOB — CyIICCTBOBAHUE Pa3HbIX (opM Oelika, HO BBIMOJI-
HSFOLIMX OJMHAKOBBIE WJIM OYEHB CXOAHBIE (PYHKIIHH.

HCTOYHMKOM TE€HETMYECKOro nojJumMopdu3Ma ciyKar Takue OCNKH, KOTOPBIE
Y4acTBYIOT B 00Pa30BAHMM KPOBH, MOJIOKA, OEIKOB ML, CECMEHHOH UIKOCTH U IpPY-
I'MX TKaHed opranm3ma. Kak rpynmnbl KpoBH, TaK M MOMMMOP(QHBIE CUCTEMBI OEIIKOB
HE U3MEHSIOTCS B .IIPOLECCE OHTOTEHE3A U CITYKAT MOYKU3HEHHON TE€HETHYECKON Xa-
PaKTEPUCTUKON KKI0H 0COOM M MPSIMO MM KOCBEHHO 3JIEMEHTOM OTOOpa MPH Mpo-
BEJICHUM MJIEMEHHOM paObOTHI.

IIpumep perrenus 3a1a4 M0 HACJAEA0OBAHUIO FPYIII KPOBH Y Y€JI0BEKA

Fpynnma xpoBu — HacineaCTBEHHBIN MPU3HAK, JETEPMUHUPOBAHHBIN I'€HOM, KO-
TOPBI UMEET HE 1BA, @ TPU aUIENs (MHOKECTBEHHBIN ajliesn3m), 0003HaYacMbIe KaK
I*,1° u I°. Jluna ¢ rerorumnom I°I° mmeror [IEPBYIO I'PYIIY KPOBH, ¢ TCHOTUIIAMHU IS
nmm 1°1° — BTOPYIO, ¢ TCHOTHUITAMU I°1° i 110 — TPETHIO, & C TCHOTUIIOM I*° — ger-
BepTyto (amnemu I u 1P nomuampyror Hax amtenem I, Torna kak aApyr Apyra oHH He
noaBystoT). Kakue rpynmnsl KpOBA BO3MOKHBI Y ACTEH, €CITU Y UX MATEPH — BTOPAs
rpynna, a y orua — nepsas’?
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Peuwenue. OpopmisieM yCIIOBUE 3a/1a4i B BUJIE TAOJIULIBI:

ITpusHak I'en ['eHoTun
I (0) rpynna kpoBu 1 1’1
IT (A) rpynna kpoBu I I, 1A
11T (B) rpynma KpoBH I I°1°, 1°1°
IV (AB) rpynna kposu “nl’ I

Marts co II rpynmoit kpoBH MOKET ObITh TMO0 TOMO3UTOTHOM, JINOO TeTEPO3U-
rotHoi. B mepBom ciyyae pedeHok Oyaet uMmeTth [ rpynmy KpoBH, BO BTOPOM ClIy4ac
— Il mum I rpynimy.

Bonpocwut ona camonoozomogku:
1. Yrto Ha3bIBAOT I'pynmnoid KpPOBW, CUCTEMOW TPYII KPOBH, KaK HACICAYIOTCS W
0003HAYAKOTCsI TPYIIBI KPOBHU Y 5KUBOTHBIX?
2. Kakopa npuurHa nosuMopdusma rpymni KpoBH, O¢IKOB U GEPMEHTOB Y YEIOBEKA
W YKUBOTHBIX?
['emonuTHuecKas O0IE3Hb MOJIOJHAKA CEMbCKOX03HCTBEHHBIX KUBOTHBIX.
4. Kak ucnonp3yroTcsl B MPAKTUKE JAHHBIC O TPyNmax KPOBA M OEITKOBOM MOJIUMOP-
duzme?

el

13. TEHETUYECKHE AHOMAJIUH Y CEJIbCKOXO35iICTBEHHBIX
AKUBOTHbBIX

Coaep:kanne y4eOHOr0 MaTepuaJjia

Teparonorus — ydyeHue 00.ypoacTBaX M BPOKICHHBIX aHOMajusx. HomeHka-
Typa YPOACTB U AHOMAJIWKA Y. KPYIHOIO pOraroro CKOTa, CBUHEMN, OBEL, JIOIIAJEM,
nTull. ['eHeTUYeCKrEe, HACIEACTBEHHO-CPEAOBEIE U 3K30MCHHBIE aHOMAIMU. [ eHeTH-
YECKHI aHAJIN3 B U3YUYEHWH STHUOJIOTUU BPOKACHHBIX aHOMAJIMA. ONpeaeneHue tuna
HaclieoBaHusT aHOMaMi. [IpocToil ayTOCOMHO-PELECCUBHBIN THIT HACICIOBAHUS.
AyTOCOMHO-HAOMUHAHTHBIA TUN HachaeaoBanus. CHEMIEHHbIH ¢ X-XpOMOCOMOUR THII
HacjeaoBaHus. MynbTH(aKkTOpralibHOE HacaenoBaHue. [IeHETpaHTHOCTh U DKCIIpEC-
CUBHOCTH IIPU HACTICIOBAHUHA AHOMAJIUHA.

PacnipocTpaHeHue OTACIBHBIX TEHETUYECKUX AHOMAIUNA B MOMNYJISINUSIX YKUBOT-
HBIX PA3HBIX BUJOB. AHOMAJIMHA Y KPYITHOTO POraToro CKOTa, CBHHEHR, OBEIL, NTUIILI U
JIOLIAJEN.

PacnipocTpaneHue aHOMAIA XPOMOCOM B MONYJISALMAX dKUBOTHBIX. UHACIIOBBIE U
CTPYKTYPHBIC MyTallMM KapUOTUIA U (DEHOTUITMYECKUE aHOMAJIUA KPYMHOTO poraro-
0 CKOTa, CBUHEH, OBEIl, NTHUILILI Y JIOIIAACH.

BeTtepuHapHas UTOr€HETHKA U €€ POJIb B M3YUYCHHUM a0eppaluii XpOMOCOM y
JKUBOTHBIX. HOMEHKIIaTypa abeppanuii XpoMOCOM, 3aPeruCTPUPOBAHHBIX Y KPYITHOTO
poraToro CKOTa, CBUHEH, OBEIL, JIONIaACH, NTUll. POOEPTCOHOBCKHUE TPaHCIOKAIUU Y
KPYIHOI0 pOraroro CKOTa M WX BWSHHUE HA BOCHPOU3BOJUTEIBLHYK) CHOCOOHOCTD.
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PacripocTpaHEeHHE TPAHCIOKALMHA XPOMOCOM /5o B OTAENBHBIX MOPOJAX KPYITHOTO
poraroro ckorta. J[pyrue THMbl CTPYKTYPHBIX MEPECTPOEK XPOMOCOM Y KPYITHOIO PO-
raroro CKota. XpOMOCOMHAas HECTAOMIBHOCTh W HAPYLICHHE BOCIPOM3BOIUTEIBHOM
(P)YHKLIMH KUBOTHBIX.

PenunpokHble TpaHCIOKaUMKW — OCHOBHAs (popma adeppauuii XpoMOCOM, CHH-
JKAIOUIMX BOCHPOM3BOJAMTEIBHBIE CIIOCOOHOCTM CBUHEH. AOeppauuu XpoMOCOM,
BCTPEYAOIIUECS Y OBELl, U WX CBSI3b C HAPYUICHHUSIMA BOCHPOU3BOIUTENBHON (PYHK-
MU KUBOTHBIX. Hapylienne B pacX0KACHUH MMOJIOBBIX XPOMOCOM — OJHA U3 NPUYHH
Oecrmommst nomanei. KoIMYeCcTBEHHBIE M CTPYKTYPHBIC MU3MEHEHUST XPOMOCOM. V.
NTHL, U UX CBSI3b C HAPYLICHUSAMHU 3MOPHOHAIBHOTO pa3BuTHs. [Ipodunakruka pac-
OpPOCTpPaHEHUs adbeppatuii XpOMOCOM B MOMYJISLUAX KMBOTHBIX. L{ATOreHETHYECKMIA
MOHUTOPUHT. DJIMMHUHALMS W3 UHTEHCHBHOTO BOCIPOM3BOACTBA MPOU3BOAMTIEINCH —
HOCHTEJICH adeppanuii XpoMOoCoM.

Teopernueckast 4acTb

I'eneTn4eckasi aHOMaIUsl — HACJIEACTBEHHO OOYCIIOBICHHOE OTKIOHEHHWE OJ-
HOT'O WJIM HECKOJIBKMX MPU3HAKOB OT HOPMBI, HEXKEIATENBHOE C TOUKU 3PEHUS 310PO-
Bbsl TOMYJISLUH U MJIEMEHHOTO UCIIOJb30BAHUS JKUBOTHOTO.

TepaToreHHocTh — CIOCOOHOCTH (PUBHUECKHAX, XUMUUYECKUX WU OHOIOrHYE-
CKuX (pakTOPOB BBI3BIBATH HAPYIICHUS MPOLIECcea SMOPUOreHe3a, MPUBOIALINE K BO3-
HUKHOBEHUIO BPOKICHHBIX YPOJACTB (AHOMAJINI Pa3BUTHS) Y JIFOACH WM SKUBOTHBIX.
JlelicTBHE TEPATOTeHHBIX (PAKTOPOB MMEET. OPOTOBBIA XapakTep, TO €CTh OMpee-
JIEHHYIO MOPOTOBYIO 03y TEPATOreHHONO (akrtopa. UyBCTBUTEIBHOCTE K TEPATOTCH-
HOMY BO3JCHCTBHIO 3aBUCUT OT CTAIM SMOPUOHATILHOIO pa3BUTHs. MakcumanbHas
YyBCTBUTENBHOCTh K TEPATOTCHHBIM '(PaKTOpaM y SMOPHUOHA MPUXOAUTCS HA NEPHOA
WHTECHCUBHOW KJIETOYHO-TKAHEBOH Andepenumanum u opranoreHesa. [lo okoHua-
HUM 3TOTO MEPUoja HEOIArONMPUATHBIE BO3ACHCTBUSL OOBIYHO MPUBOJAAT HE K MOPO-
KaM pa3BUTHS, a K HEIOPA3ZBUTHIO WM (DYHKIMOHAJILHOW HE3PENOCTH OPraHOB IJIO-
aa.

TepaTorenbl-— BEMICCTBA U OPraHU3MBbI, BBI3BIBAIOIINE OTKIOHEHUS OT HOp-
MaJIBHOTO Pa3BUTHSL:

[To cremeHW BAMSHUS HA >KU3HECIMOCOOHOCTH HACIICACTBEHHBIC ACPEKTHI MOJ-
pa3aessroTCs Ha:

- JIeTaJibHbIe, U CMepmoHOCHble — BBI3BIBAIOT cMepTh 100 % aHOMAaJIbHBIX
0c00€i 10 CTaANK MOJIOBOM 3PEIOCTH;

~‘moJayJeranabHble (cyonemanvivie) — norudaet He Mmenee 50 % ocobei ¢ Jie-
TaJIbHBIMU 33J1aTKaAMMU;

- cyOBHTAJIbHBIE — YACTOTA CMEPTHOCTH aHOMAIBHBIX 0c00ei HIke 50 %.

[To npuuriHE BOBHUKHOBEHUS aHOMAJTMU MOAPA3ACTSIOTCS HA:

- TEHeTUYEeCKUEe — BOHUKAIOT B PE3YJIbTATE FTEHHBIX U XPOMOCOMHBIX MYTalui
Y TIPUBOJAT K TMOENN 3apOBIIIEH HA PA3HBIX CTAAUIX WIH K POKIECHUIO TOTOMCTBA C
TSOKEJIBIMU MIOPOKAMHU,

- HACJIeACTBEHHO-CPe0BbIE — UMEIOT CBOW MOPOT MPOSIBICHUS B 3aBUCUMOCTH
OT COBOKYITHOCTH JEHCTBHUS MYTAHTHBIX T€HOB U YCIIOBUI CPEIBL,
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- IK30TeHHbIE (Cpeoosvie) AHOMAJIMN — BO3HUKAKOT B PE3yJbTAaTe ACHCTBHS Ha
Opranu3M (aKTOPOB BHELIHEH CPE/Ibl U SBISIOTCS HEHACIECTBCHHBIMHU.

Tunsl HAC/IEI0BAHUA T€HETHYECKUX AHOMAJIUIA

AYTOCOMHO-PELIECCHBHBII THII HACJIEI0BAHHUA — AaHOMAIMIO BBI3BIBACT PELIEC-
CUBHBIM I'€H, HAXONAIIMICA B ayTOCOMaxX. MDEHOTUNUYECKH TETEPOIUTOTHI HE OTIIM-
YarOTCs OT HOCUTENEH 000MX HOPMAJIbHBIX aJljiesich. [l KIIMHUYECKOTO MPOSIBICHHUS
00JI€3HN MATOJOTUYECKUI T€H JOJDKEH OBITH B TOMO3UTOTHOM COCTOsIHMHM. OT HOP-=
MAJIbHBIX, HO TE€TEPO3UTOTHBIX POJIUTENEH, BEPOATHOCTH POKACHUS AHOMAJBHOIO
ITOTOMCTBA BO3PACTACT MPUA POJCTBEHHOM CIIAPUBAHMM, PACLICTUICHHAE 110 PELIECCUB-
HBIM ITPU3HAKAM COOTBETCTBYET 3aKOHAM MeHIENs.

AYTOCOMHO-IOMHHAHTHBIN THII HACJIEAOBAHUS — AHOMAJILHBIM SIBJSETCS J0-
MHHAHTHBIN T€H, HAXOMAIMACA B ayTrocoMax. OEHOTUITNYECKH NTAaTOJIOTHMYECKOE CO-
CTOSIHAE OOHAPY’>KUBACTCA Y TETEPO3UTOT. BEPOITHOCTH POXKACHMS AHOMAIBHOTO T0-
TOMKQ, €CJIM AHOMAJIBHBIM SIBJIICTCSA OJIMH M3 poauTeneid, pasHa 50 % u npossisieTcs
B PABHOI CTENEHU Y 0COOEH MY>KCKOrO M SKEHCKOTrO 1moja. JKUBOTHBIE C JIETaIbHBIM
Ae(EKTOM HE OCTABIJISIFOT MOTOMKOB, IMOCTOSSHHO MPOUCXOIUT yIAICHUE HOMWHAHT-
HBIX JIETAIBHBIX T€HOB B MOMYJISLMHU, KOTOPBIE BHOBb MOSBIISIFOTCS TOJBKO B PE3YIib-
TaTe MyTalui.

HacaenoBanue, cuenjieHHoe ¢ X-XpomMocoMoii. I'eHbl, onpeaensromue naro-
JIOTUYECKHUE TPU3HAKH, JIOKAJTM30BAHBI B X-XPOMOCOME U UMEIOT CBOM OCOOEHHOCTH,
KOTOPBIE 3aBUCAT OT TOrO, SBISETCA NPHU3HAK PELECCUBHBIM WM JTOMWHAHTHBIM.
O¢gdekr HabmoaacTcs y 0co0ei My>KCKOTO MOJa, SBIISIFOUIMXCS POJCTBCHHBIMU TIO
MATEPUHCKOW JTMHUH, €CIH K€ aHOMAJIMU TOABEPKEHBI 0COOM JKEHCKOIO IM0JIa, OHU
€€ YHACJEeJ0BaIM OT aHOMAJbHOLO 0THA W OyIyT mepeaaBaTh 3Ty aHOMAJUIO Chl-
HOBBSIM.

HacneacrBeHHO-cpeaOBbIe. 3a00/1€BaHUsI MPUUYUHSIOT HAUOOJBIIMKN  yiepo
YKUBOTHOBOJICTBY, IPEICTABMSAS OMACHOCTh M JJI YeJIOBeKA. Pa3znuuaror Gakrepuans-
HbIe (MacTHUT, Opyuees3, TyOEepKyJe3 1 MHOTHUE JIP. ), BUPYCHBIE (SIIYyp, OCMA, JICHKO3
U Jp.), TPOTO30HHKIC G0N€3HN (Maspusi, TOKCOIJIA3M03, aMmeOnas, JsIMOIn03, TpH-
XOMOHHA3 U JIP.), @ TAKKE Pa3IMUHbIC TEIbBMAHTO3HI.

BHyTpr BHla HaXOAATCS WHAMBHIYYMBI, CIOCOOHBIE TO-PA3HOMY MEPEHOCHTH
HACJIEICTBEHHO-CPENOBBIC 3a00JICBaHMsl, OJHU CHOCOOHBI KHTh C BO30YIUTEISAMH
00J€3HM, B TQ BPEMS KaK ApyTUe 3a00J€BAKOT, T. €. CYHIECTBYIOT PE3UCTEHTHBIE 0CO-
OM WBOCHPUMMYMBBIC K KAKUM-JIMOO BHIAM 3a00JIEBAHUIA.

TFenemuueckuil QHAU3 8PONHCOCHHBIX AHOMANUIL:

1) onpeaenuTh TPOMCXOKICHUE AHOMATIBHBIX IOTOMKOB I10 TUIEMEHHBIM 3aIHCSIM;

2) onpeaeNuTh JOCTOBEPHOCTh MPOUCXOKIEHUS IO FPyNaM KPOBU U OJTUMOP(PHBIM
OcnKaM;

3) cocTaBUTh POAOCIIOBHBIE HA AHOMAJIBHBIX OCOOCH M OMPEAEIIUTh TUIl CAPABAHHUS
poauteneii (MHOPUAMHT WM ayTOPHIMHT), YCTAHOBUTH BO3MOYKHOE POJICTBO MEXKIY
POIUTENSAMU,

4) onpeAenuTh TUN HACIECAOBAHUSI AHOMAIANA (MOHOTEHHBIN, MMOJIMTEHHBIN, ayTOCOM-
HBIH, CLHIETUICHHBIN C MOJIOM, TOMUHAHTHBIA U PELIECCUBHBIN ),
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5) U3yunTh KAPUOTUN Y AHOMAJILHBIX MOTOMKOB M UX POAMTENCH [Uisi OOHAPY>KECHUS
TCHHBIX UM XPOMOCOMHBIX MYTaLlHA;

6) caenare aHajau3 TEHOTUIOB N0 rPynnaM KpoBH, GepMEeHTaM 1 OenKam i MOUCKa
MapKEPHBIX T€HOB;

7) A3y4uTh YPOBEHBb (PEPMEHTOB Y AHOMAIBHBIX M HOPMaIbHBIX 0COOCH AJ1st OOHApy-
JKEHUST PEHOTUITUYECKOTO MPOSIBIICHUS MyTAHTHOTO TE€HA.

Bonpocwut ona camonoo2omogku:
IToHATHE O FEHETUYECKUX, HACIEACTBEHHO-CPEIOBBIX W 3K30M€HHBIX AHOMAMHUAX.
Y4er U perucTparnus BpOKACHHbBIX AHOMAIHIA.
Tunel HACIEIOBAHUS AHOMAJIUH.
['eneTnueckuii aHamM3 BPOKICHHBIX aHOMAJIU.
Pacnipoctpanenue u xapaktep HaclleIOBaHUs BPOXKACHHBIX aHOMAIUW Y Pa3HbIX
BUJIOB KUBOTHBIX. METO/IbI MPOPHUIAKTUKH PACIPOCTPAHEHHSaHOMAJTHIA.

SNk W=

14. BOJIE3HU C HACJEJCTBEHHOH IPEJPACHOJIOKEHHOCTBIO

Coaep:kanue y4eOHOr0 MaTepuaJsia

['eHeTHUECKAss YCTOMYMBOCTD M BOCHIPUMMYMBOCTE K 3a00JIEBAHUSAM Y KUBOT-
HbIX. OCHOBHBIE TOHSTHS: PE3UCTEHTHOCTh, BOCIIPUUMUYNBOCTD, 3a00eBaHue, 3a00-
JIEBAEMOCTb, TATOTCHHOCTh, BUPYJICHTHOCTS.

HacnenoBanue pe3uCTEHTHOCTH U BOCHPUUMYHABOCTH. [ [0pOroBeIE MPU3HAKH.

MeTobl U3yYeHHUsT HACTEA0BAHUS yCTOHYMBOCTH U BOCIPUMMYMABOCTH. KJIMHH-
KO-T€HEATIOTMYECKHA, OJIM3HELOBBIM, CENEKIMOHHBIA SKCIEPUMEHT, MOMYJISILIMOHHO-
CTATUCTUYECKU. MOHOTEHHBIA 1 NOJIMTEHHBIN XapakTep HACICA0BaHUs YCTONYNBO-
ctu. [IpocToe HacaenoBaHUE YCTOMYMBOCTH K BUPYCaM, OAKTEPHASIM W HEMATOIAM.

['eHeTHUECKass yCTOHYMBOCTh U BOCIPUUMYHABOCTE K OAKTEPUAIBHBIM (MACTHT,
TyOepKyes3, Opylenies, AENTOCOMPO3 U Jp.), MPOTO30WHBIM (TpUHIAaHOCOMO3, Oade-
3M03, aHAIMIa3MO3-#. JIp.) 3a00J€BaHUSAM U TeIbMUHTO3aM ((pacuuoes, CTPOHIUIIES,
JUKTUOKAYJE3 U AP.).

['eHeTnyECKas “YyCTOHYMBOCTG M BOCHPUMMYUBOCTh K BHUPYCHBIM HMH(EKIUSM
(cKpenu OBEl, MUKCOMATO3 KPOJIMKOB, sUlyp, 0one3ns Mapeka u ap.). Hacnenctsen-
Hasi YCTOHYMBOCTh W BOCIPUMMYMBOCTE K Jeiiko3aM. Teopuu, OOBACHSIONME 3THO-
JIOTUIO JIEHKO30B. XPOMOCOMHBIE AHOMAJIMU MTPH 3a00JICBAHAH JICHKO30M.

I’eHeTnueCcKas yCTOMYMBOCTD M BOCHIPUMMYMBOCTD K KJIEIAM.

[MonynsSMOHHO-TEHETHYECKHE MEXAHU3Mbl B3aWMOJICHCTBHS XO3iWHA W Tapa-
3uTa. ['eHeTHYECKash yCTOMYMBOCTE K 3a00J€BAHUAM SKEITYTOUHO-KUIIEYHOTO TPaKTa
(Imapest, THAMIaHKUs pyOLA U Ap.), OPraHOB JIbIXaHUs (THEBMOHHSI, TUIEBPUT, aTPOQu-
YEeCKUIl PUHUT U Ap.). PONb HACIEICTBEHHOCTH B MPOSIBIICHUM HE3apa3HbIX OOJIE3HEH
(KETO3, pOAMJIBHBIN Mape3 U T. 1.). POk HACHEACTBEHHOCTH B MPEAPACIONOKEHHOCTH
K 3a00JIeBaHUsIM KOHEUHOCTEH. CTpecCOyCTOMUMBOCTD Y KUBOTHBIX. | €HETHYECKAs
0OYyCJIOBJIECHHOCTh B MPEAPACIOI0KEHHOCTH K O€CIUTOANIO (TUNOMIA3usl IMYHUKOB U
CEMEHHHMKOB, KPHIITOPXU3M, repmadpoauTsm). BnusHue (akTopoB Cpeabl Ha yc-
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TOWYMBOCTH M BOCTTPMMMYHBOCTH K 3a00JICBAHUSAM Y Pa3HBIX BUAOB KUBOTHBIX.
BerepunapHas (apmakoreHeTuka. I 'eHeTHUYeCKass Pe3UCTEHTHOCTh MATOT€HOB K
JIeKapCTBaM.

Teopernueckast 4acTb

VY AenbHbIA BEC TEHETUYECKUX OONE3HEN coCTaBlsIeT OKOJIo 6-8 %. bose3nu ¢
HACJICICTBEHHONW MPEAPACTIONOXKEHHOCTBIO0, WM HACIICACTBEHHO-CPEIOBBIC, BO3HH-
KaloT TOJI BO3ACHCTBUEM HACJICCTBEHHOCTH U (PaKTOPOB Cpelibl (JIEHKO3, MacTUT,
TyOepKyJie3, O0IE3HH KOHEUHOCTEH U T. A.). [Ipnbnm3utensHo oHM cocTaBisaoT 92. %
cpeau Bcex OOJE3HEN KUBOTHBIX M MPUUYMHSIOT OTPOMHBINA 3KOHOMUYECKUH yIIEpO
’KUBOTHOBOJICTBY, a4 HEKOTOPBIC U3 HUX (TyOepKyJe3, Opylemie3 u Ap.) NpeacTaBis-
FOT OMACHOCTh M IS 3I0POBbS YEJIOBEKA.

Jliist 31Ol rpynmbl 0ojie3He xapakTtepHbl: 1) monudaktopuaibHOE (00YyCIOB-
JICHHOE€ MHOTHMH JIOKYCaMH ) KOHTPOJIMPOBAHUE YCTOMUHUBOCTH M-BOCHPUUMUYNBOCTH;
2) BIMSIHUE YCIIOBUI CPebl, 3) HEMPEPBIBHBIN MEPEX0] OT BBIPAKEHHBIX (popm Oo-
JIE3HU 0 HOPMBI, T. €. OT BOCOHPUUMYHUBOCTH 0 YCTOMUMBOCTH; 4) BbICOKasi pacipo-
CTPAHEHHOCTb, HE3HAYMTEIIbHBIE TCHETUUYECCKUE PA3IMUMs MEKIY MOMyJIAIUsIMU; 5)
OoJibllIasi K3BMEHYMBOCTh BO3pacTa MpOsIBJICHUST OOJIE3HM; 6)/HacTO HE3HAYUTEbHAS
KOHKOPAAHTHOCTH B Mapax OJHOSHIEBBIX OJIM3HEIIOB.

Jliis Oonie3Hel ¢ HACIEACTBEHHON MPEAPACTIONOKEHHOCTRIO XapaKTEPHO MOJIU-
IeHHOE HACJIEIOBAHUE YCTOMYMBOCTU M BOCHPUUMUYMBOCTHU, HEMPEPLIBHBIN MEpEXoa
OT BBIP@KEHHBIX (OPM OOJIE3HU 10 HOPMbI, JOCTHIKEHUE MOPOra ACHCTBUS aKTUBHBIX
ajyiesneil, BOCIPUMMYHBBIC SKUBOTHBIC HE 3a00JICBAIOT, €CJIM HET BO30yauTENs 00Jie3-
HH.

MexaHu3M, KOTOPbI 00ECHEUMBACT 3alUTY OT HACJAEACTBEHHO-CPEIOBBIX 3a-
OonieBanuit — umMyHuTeT. OCHOBHAS 3a7aya UMMYHUTETA — BBISBJICHUE U YHUYTO-
JKEHHUE UY)KOTO Marepuaia; KOTOphI MPOHUKAET B OpPraHu3M B KayecTBe O0JI€3HE-
TBOPHBIX M MAaTOT€HHBIX MUKPOOPTraHU3MOB, OMACHBIX IS JKU3HU. Bce 3aliuTHbIE
peaKiMu OpraHuM3Ma MPUHITO PA3AENiaTh HAa PEaKMKM BPOXKICHHOTO M MPUOOPETEH-
HOTO UMMYHUTETA;

Peaknuu BPOKAEHHOr0 HMMYHHTETA OOYCJIOBJICHBI T€HETUYECKHU, (HOpMUpY-
FOTCS €UIE 10 POKACHHSI.

Peakunu npuoOpeTeHHOr0 HMMYHHTETAa TPeOYIOT CO3PEBaHUS OCHOBHBIX
KJIETOK; BOBJICYUCHHBIX B UMMYHHBIC PEAKIIUU — TUMQOIUTOB.

Pe3UuCcTEeHTHOCTD — 3TO YCTOHYUBOCTH OPraHu3Ma K O0JIE3HSIM.

BocnpuuM4YHBOCTH — 3TO MPEAPACIONIOKEHHOCTh OPraHM3Ma K BO3HMKHOBE-
HUIO GOJIE3HU.

Bonpocut ona camonoozomoeku:

1. T'eHeTmyeckas yCTOWYMBOCTH U BOCOPUMMYHUBOCTD K 3a00JICBAHUSIM Y >KHBOTHBIX.
2. Meroapl M3y4eHUs HACIEAOBAHNS YCTOMYMBOCTH U BOCIIPUMMYUBOCTH.
3. T'eHeTmyeckas yCTOHYMBOCTh W BOCIIPUMMYHBOCTE K OaKTEpUaIbHBIM, MPOTO30ii-

HbIM 3a00JICBaHHSIM U TEIIbBMUHTO3aM.
4. T'eHeTHYECKast yCTOMYMBOCTh M BOCOPHUMYUBOCTh K BUPYCHBIM UH(DEKLIHSIM.
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['eHeTUECKasd yCTOWYUBOCTE U BOCIIPUMMYUBOCTD K KJICILAM.

6. ['eHeTHYecKass YCTOMYMBOCTH K 3a00JIEBAHUSIM KEITYJOUYHO-KUIIEYHOIO TPAaKTa,
OPraHoB JbIXaHUS.

7. Ponb HACIEICTBEHHOCTH B MPEAPACHOJIOKEHHOCTH K 3a00JI€BAHUSM KOHEUYHO-
CTCH.

8. BnusHue (pakTopoB Cpelbl HA YCTOMYMBOCTh M BOCHPUUMYHUBOCTH K 3a00JICBaHU-

SIM Y Pa3HBIX BUIOB )KUBOTHBIX.

15. METOAbI ITIPOOPUJITAKTUKH PACITPOCTPAHEHU A
I'EHETUYECKHUX éHOMA.JII/II?'I N IMMOBBILHIEHNUA
HACIEACTBEHHOU YCTONYNBOCTH ’KUBOTHbBIX K BOJTE3HAM

Coaep:kanue y4eOHOr0 MaTepuaJjia

[TpodunakTuka pacnpoCTpaHEHHsI TEHETHUECKAX AHOMATAN B TIOMYJISLASIX KA~
BOTHBIX. BiusHME T'€HOTHIIOB OTIAEIBHBIX MPOU3BOAUTEICH HA TMOBBILIEHUE YaCTOT
JIETAIBHBIX W TOJIYJIETATBHBIX T€HOB B IMOMYIALUAIX. MOHUTOPUHT T€HHBIX MYTaLUid.
IIpoBepkH MPOU3BOAMUTENIEN HA HOCUTEILCTBO BPEAHBIX MYTareHHBIX reHOB. METOIBI
BBISIBJICHUS T€TEPO3UTOTHOIO HOCUTEIBCTBA BPEIHBIX. PELECCUBHBIX MyTalUH. DIu-
MHHALMs HOCUTENENH BPEIHBIX MyTalWii U3 MHTEHCUBHOTO BOCIPOM3BOACTBA. bHO-
XUMHAYECKUE U APYTUe MapKePhl FTEHHBIX MYTAlMidl U KX UCIIOJIb30BAHUE B CEJIEKLIUH.

[ToBbIIEHUE HACIEACTBEHHON YCTOWUMBOCTH >KMBOTHBIX K OoJie3HsIM. OueHka
reHo(hoHIa MOPOA, JTUHHMA, CEMENCTB U MOTOMCTBA MPOU3BOAUTENICH MO YCTOWYMBO-
CTH M MPEAPACTONOKEHHOCTHU K 3a0071cBaHusIM. DaKTOPBI, 3aTPYAHSIOIIAE CEIEKIUIO
JKUBOTHBIX HAa PE3UCTEHTHOCTH K.3a00seBanusaM. HacnenyeMocTs U MOBTOPIEMOCTb
yCTOHUYMBOCTH K Oone3HsMm. [lokazarenu oTOopa Npu CEIEKUMU HA YCTOHYMBOCTH K
3a00JICBAHUSIM.

MeToabl MOBBIIIEHUS YECTOMUYMBOCTH KUBOTHBIX K 3a00JICBAHHSM: MACCOBBIN
0oTOOp, OTOOP CEMEWCTB WM. MPOM3BOAUTENEH, CKpemmBaHue. KoMIIekCHas OLEeHKa
reHo(hoHIa CEMEHETB W MPOU3BOIMTENCH MO MPU3HAKAM MPOAYKTHBHOCTH U yCTOM-
YUBOCTH K 3a00sI€BaHUSM. [IOBBIIIEHNE YCTOWYMBOCTH JKUBOTHBIX K HHPEKIIMOHHBIM,
WHBA3HMOHHBIM U BUPYCHBIM OOJIE3HSIM. 3HAYCHUE M3MEHUYMBOCTH MHUKPOOPTaHM3MOB
OpU  CEJIEKIIMM Ha YyCTOHYMBOCTHL K 3al0oneBanusM. Celekuuss Ha CTpecc-
YCTOHYMBOCTh, JJIMTEIBHOCTh MPOAYKTUBHOIO HMCHOJB30BAHUS M MPUCITOCOOIICH-
HOCTH K MPOMBILITIEHHON TEXHOJIOTHU.

Henpsimas cenexkums Ha yCTOMUMBOCTH K 3a0oneBaHUsIM. MapKkepbl T€HETHYE-
CKO# YCTOMYMBOCTH M BOCIPUUMYHMBOCTA K HEKOTOPBIM OOJIE3HSM WM NMPUMEHEHHE
JHK-nquarHoCcTUKY 1J1 uX OOHAPY>KEHUSI.

[lepcieKTUBBI KMCIOJIB30BAHKUS TPAHCIUIAHTALMKA SMOPHOHOB, TE€HETUYECKON
WHKCHEPUHM U TEHOKOMMPOBAHUS MTPU CEJIEKIIMA )KUBOTHBIX HA YCTOMYMBOCTH K 3a00-
JIEBAHUSIM.

Teopernueckast 4acTb

B nocniennue roapl BO BCEM MUPE UHTEHCUBHO MIET MOUCK Y JKUBOTHBIX U Ye-

JIOBEKA N'€HOB-MAPKEPOB YCTOWUMBOCTH K OOJIC3HSIM.
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Pa3pabGotan MeTOA MOBBILIEHHS] YaCTOTHI T€HOB YCTOWYMBOCTH B OTCYTCTBHE
uH(peKIHOHHOTO (poHa. OH OCHOBAH HA OLICHKE N€HOTUIIA MPOU3BOANTENCH B HEOa-
TOMOJIYYHBIX MO KAKOW-TO WH(EKIMW PETMOHAX W MCMHOIb30BAHUM 3aMOPOKEHHOTO
CEMEHM PE3UCTEHTHBIX OBIKOB B MOMYJISALUAX OIaronoay4HOl 30HBl.

KommnekcHas cucrtema OLCHKM TeHOTMNA MPOW3BOAMTENCH M TeHO(pOHIa ce-
MENCTB JO/DKHA MPUMEHATHCS HApANy € CYILIECTBYIOMIEH OLEHKON >KMBOTHBIX II0
NPOAYKTHBHOCTH M IPYTHM MPU3HAKAM.

Ecim B X034HCTBE NMTENBHO AMArHOCTHPYIOTCS OOJIE3HH, TO MPOBOJAT OLEHKY.
reHo()OHIa CEMEICTB MO MPOAYKTUBHOCTH, YaCTOTE MEPTBOPOXKICHUH, aDOPTOB, Jier=
KOCTH OTEJIOB, IMMYHHOMY OTBETY Ha psii aHTUreHoB, nH(pekumu BJIKPC, meikosy,
OO0JIE3HSIM BOCTIPOM3BOIUTENBHON CHCTEMBI, MACTHUTY, OOJIE3HSIM KOHEYHOCTEH, JKEMy-
JOYHO-KHUIIEYHOTO TPaKTa, KETO3Y, POAWIBHOMY Hape3y, 00ne3HsIM 0OMEHA BEIIECTB,
IPOAYKTUBHOMY JOJITOJIETUIO, YCTOHYMBOCTH K MHBA3UOHHBIM OOJIE3HSIM U T. [I.

TpaavLIMOHHBIE BETEPUHAPHBIE METOJbI JICUEHUS, JIEXKALIME. B OCHOBE OYHMILE-
HUS CTaJ OT HEKOTOPBIX 3a00JIeBaHWi, HAOT 3PPEKT B OCHOBHOM B TE€X I'pynmax >Ku-
BOTHBIX, KOTOPBIX MOJBEPrajiv MPUBMBKAM W Y KOTOPBIX BbIPAGOTACs MaCCUBHBIMA
MMMYHUTET. B TPaKTUUECKON CENEKIIMKM UCTIONIB3YIOT ABAa MeToaa. OMH U3 METOJ0B
OCHOBBIBACTCSI HA UCKYCCTBEHHOM 3aPA’KEHUM JKMBOTHBIX. [TATOT€HHBIMA MUKPOOpPra-
HU3MaMmu. [Ipr 3TOM 4acTh JKMBOTHBIX MOTMOAET, ‘@-4acTh OCTAETCs 310pOBOH. JIpy-
IO METOJ OCHOBAH HA WCIIOJIB30BAHUU 300TEXHUYECKUX U BETCPUHAPHBIX MaTepUa-
JIOB, TAHHBIX TEHETUYECKOTO aHAIN3A.

Memoosl nogvluieHua HACAEOCMECHHOU YCIOUYUGOCHIU:

1. JlmarHoctuka OoJie3HEH. YdeT u perucTpanus 3a00JieBaHUi B MJIEMEHHBIX Kap-
TOYKAX.

2. MaccoBas cenekuust 1 BBIOPaKOBKA OOBHBIX )KUBOTHBIX.

BrisiBnieHue nokasareneii 0Toopa, UCMOIb30BAHUE TCHETUYECKUX U OMOXMMHYE-

CKMX MapKEpPOB YCTONYMBOCTH, KOTOPBIE TIO3BOJISIIOT BECTH CEICKIMIO Oe3 3apa-

YKEHUS )KUBOTHBIX.

4. T'eHeaJIOTMYECKUU aHAJINM3 CTana. BBIABICHUE CEMEHUCTB, YCTOMYMBBIX WJIA BOC-
NPUMMYMBBIX K-3a00JICBAHUSIM.

5. TlmanomepHbli HOAOOP MAp C YUYETOM PE3UCTEHTHOCTH. Y CTPAHEHUE M3 MOAdOpa

BOCIPUMMYUBBIX9KHBOTHBIX,

OT00p MOJIOJHSKA HA MJIEMST OT MAaTEPEH, PE3UCTEHTHBIX K OOJIE3HSIM.

7. OueHKa nmo KOMIUIEKCY MPU3HAKOB MPOU3BOAMTENEH U MATOK 10 YCTOMYMBOCTH K
OONE3HAM.

8. “Henonb3oBaHue TPaHCIUIAHTALMM 3MOPHUOHOB KakK METOAA MOBBIMEHUS 3P (PeK-
THBHOCTH CEJIEKIIUN HA YCTOHUYMBOCTD K OOJIE3HSM.

9. IlpoBeacHUE CENEKUMHU MO MOBEACHUID. CYIIECTBYET BBICOKAS KOPPENMSALUS MEXK-
Ay TUTIOM HEPBHOM AEITEILHOCTHA U COCOOHOCTBIO )KMBOTHBIX K aJarTaluy.

10. YUcnone3oBaHue METO0B OMOTEXHOJOTMU. [IpoBeacHNE MEXKBUAOBOIO CKPEIIU-
BaHM3I.

»

o

Bonpocwut ona camonoo2omoeku:
1. TlpodunaktTuka pacnpoCTpaHEHUS TCHETHUYECKUX AHOMAJIMA B MONYJISALUIX KH-
BOTHBIX.
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2. BausHWE TEHOTHIIOB OTACIBHBIX MPOM3BOAMTENCH Ha TOBBIIICHHE YacTOT Jie-
TaJbHBIX W TONYJICTAILHBIX TCHOB B MOMYJIALUIX. [IpoBepku mpou3BoauTeNeii Ha
HOCHUTEJIBCTBO BPEAHBIX MyTareHHbIX TEHOB.

3. BHOXMMHWYECKHUE U APYTHE MApKEPhl TEHHBIX MyTallUi U X WCIOJIb30BAHUE B CE-
JICKITUH.

4. MeToabl TOBBIIICHHUS YCTOWYMBOCTH KMBOTHBIX K 3a00JI€BAaHUSIM: MAcCOBBI OT-
00p, 0OTOOp CEMENUCTB U MPOU3BOAUTEIICH, CKPEITMBAHNUE.

5. Mapkepbl TEHETHYECKONW YCTOMUYMBOCTH M BOCIPUMMYUBOCTH K HEKOTOPHIM 00-=
ne3usaM u npumenenue JIHK-mquarnoctuku ajis nx oOHapy >KeHUsI.

6. IlepcreKkTUBBl MCIOIB30BAHMS TPaHCIUIAHTAIIMK AMOPUOHOB, TEHETUYECKON WH-
JKCHEPUW ¥ TEHOKOTMPOBAHUS MPHU CENIEKIIUU KUBOTHBIX HA YCTOMUMBOCTH K 3a-
OOJIEBAHUSIM.

16. UBMEHYNBOCTHb U BUOMETPUYECKHUE METO/AbI EE N3YYEHUSA

Coaep:kanue y4eOHOr0 MaTepuaJsia

[Tonsitne n3meHunBOCTH. Kinaccudukaiys THIOB M3MEHYMBOCTH: MYTAllMOHHAS,
KOMOMHATHBHAsI, KOPPENATUBHAS, MOoau(puKanronHas. KolnyecTBEHHBIE U KauecT-
BEHHbIC MTPU3HAKK, OCOOCHHOCTH UX M3MECHUYMBOCTH U METOBI U3yucHUs. | eHepasp-
Has U BBIOOPOYHAsi COBOKYITHOCTH, BAPHAHTHL U OOBEKTHI.

Tunsl pacnpeaesicHus BapbUPYOIIUX . [IPU3HAKOB. OMHOMWHAJIBHOE, HOpPMAJlb-
HOE, JKCIECC, TpaHcrpeccus, pacnpeaencHus llyaccona, paspeiBHOE. M3mepeHue
CTETICHH M3MEHUYMBOCTH MPHU3HAKA, JIMMUTBI, CPETHEE KBAAPATHUECKOE OTKIIOHEHUE,
BapHaHca, KO3(Q(PUIMEHT BapuaLdy.

[ToHsiTHE O CTATUCTMYECKMX OWIMOKAX. YPOBEHb BEPOSTHOCTH M 3HAYAMOCTH.
OnpeneneHne JOCTOBEPHOCTH PA3HOCTH MEKIY CPEAHMMH apu(PMETHYCCKUMH JIBYX
BBIOOPOK.

Teopernueckast yacTb

N3men4yuBocTh — BapuadeIbHOCTH (pa3Hoo0pa3ne) NpU3HAKOB CPEIU MpeIcTa-
BUTEJICH JAHHOTO BUAA. Pa3nnMyarOT HECKOJIIBKO TUMOB U3MEHUYMBOCTH: HACJIECACTBEH-
HYIO (TEHOTHIHMYECKYIO) U HEHACIICACTBEHHYIO ((PEHOTMNMYECKYIO), WHIMBUIYAJIb-
HYIO (pa3jiMuue MEXIy OTACIbHBIMH OCOOSIMM) M TPYMIOBYH (MEXKIY TIpymnmaMmu
0co0eii), HanpUMEpP, Pa3TUYHBIMHU TOMYJISILKASIMHA JaHHOTO BUAA. [ pynnoBas W3MeH-
YUBOCTh SIBJISIETCS MMPOU3BOJHOM OT WHAMBHAYAJIbHOMN, KAYECTBEHHYIO M KOJIMYECT-
BECHHYIO; HANIPABJICHHYIO W HEHATPABJICHHYHO.

MDEHOTUNTNYECKAS, UITU MOOUDUKAYUOHHASA, A3MEHUABOCTh MPEACTABIISET CO-
0Ol M3MEHEHUS TPU3HAKOB OpPraHu3mMa (ero eHOTUIA), HE CBSA3AHHBIE C N3MEHCHHEM
renotuna. MoaupuKkannoHHasT W3MEHUYMBOCTH OrPAHWYMBACTCS TaK HAa3bIBAEMOA
HOPMO# peaku OpraHu3Ma, MPeACTABISIONIEH CTENEHh N3MEHIEMOCTH MTPU3HAKA U
onpeAenseMoil reHoTunoM. Hopma peakumu pa3HbeIx FeHOTUIIOB Pa3jiivHa U 3aBHCHT
OT YCJIOBHH Cpefbl. 3TO MOXHO MPOWUIKOCTPUPOBATH CICAYIOIIAM MPUMEPOM. Y
KPYIHOI'O pOraTtoro CKOTa OKpacka IIEPCTH HE MEHSETCS B JIFOOBIX YCIOBHSIX, T. €.
HOpMa Peakuu MO 3TOMY NMPU3HAKY MOCTOSHHA, HO MO TaKOMY MPU3HAKY, KaK MO-
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NoyYHas NPOAYKTUBHOCTb, BapbUPYeT B OUEHb LIMPOKUX Mpefenax B 3aBUCMMOCTM OT
YCNOBUI KOPMIEHUS 1 COAEPXKaHWS.

CeHOTUNMYECKash N3MEHYMBOCTb NOAPa3AeNseTcss Ha MyTaLUOHHY0 U KOM6K-
HaTVBHYIO.

MyTalUnOHHAs M3MEHUYMBOCTb - 3TO Takas WM3MEHYMBOCTb, MPU KOTOPOIi Mnpo-
NCXOAAT CKAuKooOpasHble, NPEPbIBUCTblE WU3MEHEHWUs HACNeACTBEHHOro MpU3Haka
(MyTaumm). MyTauun - 3TO BHE3aNHO BO3HMKAlOLLME CTOWKME U3MEHEHUS TeHeTnYe-
CKOro annapara, BK/ualoline nepexoj reHoB U3 OAHOr0 annenbHoro COCTOSHUS B
ApYroe, U3MeHEHNE UX CTPYKTYPbl, Pa3fnuHble U3MEHEHUS CTPYKTYPbl XPOMOCOM;. X
yncna B KapumoTune, a TakKe reHeTUUYeCKMX CTPYKTYP LMTONa3Mbl.

Kom6uHaTUBHAas U3MEHYMBOCTL 00YCNOBNNBAETCA pa3HOO6pasneM reHoTunoB
n 06ecrneymBaeT NosiBIEHNEe HOBbIX KOMOWHALMIA NPU3HAKOB B pe3y/bTaTe CKPeLn-
BaHMS. KOMOWHATMBHAs M3MEHUMBOCTb MCMONb3YeTCA B CENeKUUU Ans ynydlleHus
MOPOJ, XUBOTHbIX, COPTOB PACTEHMUIA.

BapunaunoHHbI psaf - paHXUPOBaHHbI B NopsAkKe BO3pacTaHUs MK y6biBa-
HWUS psiA BapuMaHTOB C COOTBETCTBYHOLMMW UM BecaMu (4acTOTOW). BapuaunoHHble
PSAbl UMET 60/bLIOE 3HAUYeHMe MPU CTAaTUCTUYECKO 06paBoTKe aKCNepUMEHTab-
HbIX JaHHbIX, MOCKO/IbKY [al0T HarnsgHoe npeacTaBNeHMe 0 XapakTepHbIX 0CO6GEH-
HOCTSIX BapbMPOBaHUS NMPU3HaKa.

OCHOBHbIe NOKasaTeNnu sapuaymoHHoropaja

CpenHaa apugmetnyeckas (X) - nokasblBaeT CpefHIO0 BeIMUYMHY NpuU3HaKa
B rpynme; MokKasblBaeT, Kakoe 3HauyeHWe npusHaka Hanbonee xapakTepHO B Lie/ioM
ONS AaHHON COBOKYMHOCTW. OHa UCMonb3yeTcs A/ CpaBHEHUA MOPOA, CTaj, NMHUNRA,
CEMEWCTB U T. [. MO KaKOMY-/11n60.Npu3Haky.

CpefHee KBagpaTuyeckoe OTK/OHeHNe (S) - MOKa3bIiBaeT, B KakKuUX npegenax
KaXAbll 4/ieH COBOKYMHOCTW QTKAOHSETCA OT CpeAHero apudgmetnyeckoro. Yem
6onblle curma, TeM 60/blle N3MEHUYMBOCTb JAHHOIO NMpPU3HaKa.

Ownbka cpegHen apumeTmyeckoidr (m) - nokasbiBaeT, B Kakux npepenax
CpefHsAa apumeTMyeckas B faHHON BbIOOPKe OTK/IOHSAETCA OT CpefHei apupmeTu-
4eCKOM reHepanbHOM COBOKYMHOCTH.

Koagpopuynent-Bapuauymm (Cv) - cpefiHee KBajpaTtnyeckoe OTK/IOHEHWE, Bbl-
paXeHHOoe:B NpoLeHTax OT cpefHer apuMeTUUYECKON, NCNOMb3YEeTCA NPU CPaBHEHUN
pasHbIX MPU3HAKOB, YTOObI NOKa3aTb, U3MEHYMBOCTbL KAKOro npusHaka 6osbLue.

NumuTel () - KpailHWe 3HavyeHUs NpusHaka. [na onpefeneHUs Noab3yrTCA
npasunom «Tpex curm» (Ax35) (hopmynbl 3 1 4):

Tax = X + 38, (3) min = X —35, (4)

rae X - cpefiHsAs apuMEeTUYECKas BEIMUNHA;
6 - cpefHee KBalpaTUUeCKOe OTKOHEHMe.

JOCTOBEPHOCTb pasHuubl MeXAy cpefHnMU apudmeTndecknmun (td) - ato
OLleHKa AOCTOBEPHOCTWN pasHuULbl MeXAy CpefHUMU apuMeTUYeCcKUMMn ABYX Bbl6O-
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POYHbIX COBOKYMHOCTEl, NO3BONAOLLAS ONpeAennTb, CydyailHa M OHa, TO ecTb B
npeaenax OWWGKM BbIGOPOYHOCTM, WU [OCTOBEPHA, TO €CTb Y/0BNETBOPSET Tpe-
6yemMOMY YPOBHHO 3HAUYMMOCTW. IMMUPMUYECKOE 3HAYeHWEe CpPaBHMBAETCA C Tabnauy-
HbIMW 3HaYeHMsMKM td NPy pasHbIX YPOBHAX 3HAYMMOCTU, HA OCHOBAHMMW YEro onpe-
NensieTcs A0CTOBEPHOCTb Pa3/MUmii.

Kputepnii CTblogeHTa —3T0 GMOMETPUYECKMIA MoKasaTeNlb AOCTOBEPHOCTM
Pa3HULLbl MEXY CPEAHVMMM 3HAUYEHUSIMU ABYX CPaBHMBAEMbIX MeXAy coGoi rpynn
XXMUBOTHbIX (Xru X2) no Kakomy-nm6o npuaHaky. [L0CTOBEPHOCTb pasHULLbl onpeae-
nseTca no dopmyne 5:

.. XX 2
td= (5)
Jwy +T2
B 1 2
roe Xz - cpefHsAs apugmeTmyeckas ¢ 60/bWIMM 3HAYEHUEM M3YYAEMOTO MNpPU-
3HaKa;
X2 - cpegHss apudMeTMUecKas C MeHbLMM 3HaYeHUEM “U3y4aemMoro npu-
3HaKa;

Mi2 —3HayeHUs OWN6KN cpeaHelt apumMeTUYecKON.

Mony4yeHHOe 3HayeHMe td cpaBHUBaETCA C TaBAMYHBLIMU, ONpPeaensarLWmnMn ypo-
BEHb 3HAYMMOCTW OUeHKK: 95 , 99 1 99,9 %, NPUHATLIMU B BMONOTMYECKNX UCCNeao-
BaHMAX.

B cnyuyae npeBblWeHWA MOMYYEHHONRO 3HavyeHUs td Hag TabNW4YHBLIM pasHuULA
CUMTAETCA CTAaTUCTMYECKMN LOCTOBEPHOIA.

KoaghpumyneHT Koppenauum (r) xapaktepusyeT B3anMMO03aBUCMMOCTb MOKasa-
Te/lel N MOXET MU3MeHATbCA OT -1 Ao +1. 3HayeHMe r=0 yKa3blBaeT Ha BO3MOXHOE
OTCYTCTBME 3aBMCUMOCTHU, 3HaYeHMe 1 cBnaeTeNnbCTBYEeT O COrnacoBaHHOCTM MoKasa-
Tenein. CMbIC/ KOPpenaummn. saknoYvaeTcs B CONPSXKEHHOCTN BapuaLm npm3Hakos.

PerpeccuBHbI aHa/M3 T03BONAET YCTAHOBUTL CBA3b MEXAY ABYMSA BapbUpylo-
WUMKU npu3Hakamu. OnpegennTb, Kak KONMYECTBEHHO MEHAeTCa ofHa BennymnHa npu
N3MeHeHUN LpYyroi. Perpeccus siBNSeTcA ABYXCTOPOHHEW, T. €. MOXHO ONpefennTb
N3MEHEHMNE X MO U3MEHEHUI Y U U3MEHEHUEe y MO U3MEHEHUIO X. Perpeccus mexay
npu3Hakamn MOXeT.0bITb BblpaXKeHa Yepe3 ypaBHeHMe perpeccumn u B Buge rpaduka.

KoathuyneHT perpeccun (Ry) nokasbiBaeT, HACKONbKO B CpeHeM M3MEHSAET-
CA OAVHTIPU3HAaK NPU U3MEHEHUM APYrOro Ha eguHULY N3MepeHus.

Bonpock! 4n1a caMonoAroTOBKN:
MoHATHE nameHumnsocTu. Knaccuukayms TMNoB N3MEHYUBOCTM.
Tunbl pacnpefeneHns BapbuUpyoLWmx npu3HaKkos.
CpefHsasa apudmeTnyeckas, cpefHAs reomeTpnyeckas, CpeHaa rapmoHmyeckas.
[MoHATUE O CTATUCTUYECKMX OLUIMOKaX. Y POBEHb BEPOATHOCTM N 3HAYNMMOCTN.
OnpegeneHve LOCTOBEPHOCTM Pa3HOCTUM MeXAy CPefHUMU apuiMeTUHeCcKUMU
[BYX BblOOPOK.
6. KoapduumneHT Koppenaumn. OnpefesieHMe CBA3N MeXAY KOMNYECTBEHHLIMU U

KayeCTBEHHbIMW MPU3HAKaMW.

7. Koa(phununeHT perpeccun.

o s W
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10.

11

12.

13.
14.

15.
16.
17.

18.

19.
20.
21.
22.
23.
24.
25.

26.
27.
28.

BOIIPOCHI
AJIS1 KOHTPOJIA 3HAHUI 110 JucuHIuInHe «I'eHeTuka»

PoJib reHeTMKM Kak HAyKH, M3ydarolas pojib HACAEACTBEHHOCTH M M3MEHUYMBO-
CTH.

Mopdonornyeckoe cTpoeHre XpoMocoM. KapuoTun M ero BUAOBBIE OCOOEHHO-
CTH.

MWUTOTHYECKU LIUKIT ¥ €70 TEHETUYECKOE 3HAYCHHUE.

Meii03, ero ctauy U UX reHeTUYECKOE 3HAUCHUE.

Oco0eHHOCTH TUOPUAOIOrMYECKOro Meroaa Menaens. 3akoH eauHoo0pasus
rubpuaoB 1 nokoneHwus. IIpuBectu cxemy.

3aKOoH pacluenicHus TMOPUIOB 2 MOKOJICHUS. [I[pUBECTH CXeEMY CKPELIMBAHMSI.
3aKOH HE3aBUCUMOTO HACJIeIOBaHUs IPU3HAKOB. [IpuBECTH CXEMY CKPEIIMBaHUSI.
Amnanuzupytouiee ckpeiupanue. [IpaBuiio 4McToThl ramMer.

Tunbl fOMUHHUPOBaHUS, MpUMeEpbl. Cxema CKpEUIMBAHUS OPH HPOMEKYTOUYHOM
HACJICOBaHUM.

JletanbHbIE TEHBI, UX BJIMSHUE HA XapaKTEP PaCIICTUICHUS MPU3HAKOB. CXEMbI
HACJICAOBAHU S, TPUMEPHI.

. Tunbl B3aUMOJEHCTBUS HEAJUICIbHBIX F€HOB. ‘OCOOEHHOCTH PaCUIEIUICHUS BO 2

nokosicHur. [IpuBecTr OAHY U3 CXEM.

CUeneHHOoe HACIEN0BAHUE NPU3HAKOB: [ €HETMUYECKHIA aHAIM3 TOJIHOTO U He-
IIOJIHOT'O CLICTIJICHMUSI.

OCHOBHBIE MMONOKEHUAS XPOMOCOMHOM TEOPHH HACIIEACTBEHHOCTH.

Tunbel XpOMOCOMHOIO OINPEACIIEHUS W' IETEPMUHALMA T10JIA, MEXAHU3M €ro Ha-
CJIEIOBAHUS.

Hapyienus B onpeaeneHu 1mnoJja npyu HEPacxXoXKACHUH MOJOBBIX XPOMOCOM.
OpumMapTUHA3M. Ero TEOPETHYECKOE U NMPAKTHYECKOE 3HAYCHUE.

HacnenoBanue Nmpu3HaKOB, CLEIJIEHHBIX ¢ MOJIOM. [IpuBecTn cxemy CKpemmBa-
HUSI.

JlokazarenbctBo, poau JIHK B HacimeacTtBeHHOCTH. buosiornyeckas posib HYKJIEH-
HOBBIX KMCIIOT.

Xumnueckuit coeras u crpykrypa JAHK. Permkanms JIHK.

Crpoenne u Tunsl PHK. Mx Guonoruyeckas poib.

['eneTrdecKuii KOa 1 €ro CBOMCTBA.

CunTe3 Oenka B KieTke. Tpanckpunuus. TpaHcasnus.

CTpoeHME TEHETUYECKOTO MaTepraiiay OakTepuidi 1 BUPYCOB.

PazmHoxeHnEe BUPYCOB U OaKTEpHid.

CriocoObl epeaun HACAEACTBEHHON HHPOPMALMK Y MUKPOOPTaHU3MOB:

a) Tpancopmarius;

0) TpaHCOYKIIMS,

B) KOHBIOT ALK

MyTtaunoHHas u3MEHYUBOCTh. Kitaccudukanus MmyTaruii.

I'enomubIe MyTamu. [lonuniuonaus U reTepoOIIOnIusI.

XpOMOCOMHBIE MyTalMH. [ [puUMHBI BOSHUKHOBEHHSI.
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29.
30.
31.
32.
33.

34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.

CeHHble MyTauumn. MPUUNHBI BOSHUKHOBEHUS.

Ponb penapupyroLinx CMCTeEM B MyTaLMOHHOM MPOLECCE.

MyTareHbl U UX Knaccupukaunsa. MHAYLMPOBaHHbIA MyTareHes.

3aKOH roMOJIOrMYecKnX psiAoB HacneACTBEHHOW n3mMeHuUMBocTH H.. BaBunosa.
MoHsTUe 06 OHTOreHese. BnvsHMe reHOB Ha pasBUTME NPU3HAKOB Y 3yKapuoT M
MPOKapuoT.

AvnddepeHumnanbHas akTUBHOCTb FTEHOB Ha PasHbIX 3Tanax OHTOreHesa.

Po/ib reHOB MaTEPUHCKOr0o OpraHuM3Ma Ha pasHblX aTanax OHTOreHesa.

Perynauus cuHTesa 6enKay npokapuoT 1 ayKapuoT.

BnusiHue cpefibl Ha pa3BUTME NPU3HAKOB. KpUTUUeckue nepuoasl.

CTpyKTypa cBO60HO pasMHOXatoLLelics nonynsummn. 3akoH Xapan-BaitHbepra.
OCHOBHble (haKTOPbl FeHEeTUUYECKOV 3BONOLUM B NOMNYNALMSIX.

Cpynnbl KPOBU Y XKUBOTHbIX, CUCTEMBI Fpynn Kposu. O603HaYe€HME, Hacnen0Ba-
HUe.

HacnefoBaHue rpynn KpoBW. 3HaYeHWe Tpynn KPOBM AN NPAKTUKM,
FemonuTMUeckas 601e3Hb MOJTIOAHSAKA Ce/IbCKOX03AMCTBEHHbIX XKNBOTHBIX.
MoHATUE O FeHETUYECKUX, HACNeACTBEHHO-CPeOBbIX N 3K30TNE€HHbIX aHOMAIMSAX.
YUeT 1 perucTpawus BpoXAeHHbIX aHOMasUIA.

Tunbl HacneaoBaHWUs aHOManWiA,

MpeameT 6MoMeTpun. MoHATNE COBOKYMHOCTM, 0OGLEKTOB COBOKYMHOCTM 1

BapnaHT. KO/IMYECTBEHHbIE, KAYECTBEHHbIE U a/lbTePHATUBHbIE NPU3HAKMN.

47.

48.

49,
50.

[MOHATME reHepanbHOW W BbIGOPOYHON COBOKYMHOCTen. [MapameTpbl Bapbu-
pytowero npusHaka (X, S, Cv,T, lim) n nx.csoncrsa.

OnpefeneHvie LOCTOBEPHOCTU PA3HOCTN MeXAY CpefHUMU apuPMeTUYeCKUMHU
ABYX Bbl6OPOK. [MOHATME YPOBHEN BEPOATHOCTM U 3HAYMMOCTMN.
KoathgpunumeHT Koppenaynn. HanpasieHne n CTeneHb CBA3MN.
KoathgnumeHT perpeccun.
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YEeHUs TI0 CreUranbHOCTAM: «BeTtepunapHas gapmanusy», «300TexHusy», «Bete-
pHHApHas MEIULHUHAY), «BeTrepuHapHas caHutapus M 3kcrneptuzay / A. B. Bumi-
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TEHETUYECKHHN KO/,
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[Tpunosxenue 2

CranaapTHbie 3HAYeHUs] KpUTepus t 1J1si MaJIbIX BHIOOPOK
(mo CThIOJIEHTY)

Hucno BeposTHOCTH (p)

P 0,90 0,95 0,98 0,99 0,999
1 6,31 12,7 31,82 63,66 -
2 2,92 4,30 6.97 9,93 31,60
3 2,35 3,18 4,54 5,84 12,94
4 2,13 2,78 3,75 4,60 8,61
5 2,02 2,57 3,37 4,03 6,86
6 1,94 2,45 3,14 3,71 5,96
7 1,90 2,37 3,00 3,50 541
8 1,86 2,31 2,90 3,36 5,04
9 1,83 2,26 2,82 3,25 4,78
10 1,81 2,23 2,76 3,17 4,59
11 1,80 2,20 2,72 3,11 4,44
12 1,78 2,18 2,68 3,06 4,32
13 1,77 2,16 2,65 3,01 4,22
14 1,76 2,15 2,62 2,98 4,14
15 1,75 2,13 2,60 2,95 4,07
16 1,75 2,12 2,58 2,92 4,02
17 1,74 2,11 2,57 2,90 3,97
18 1,73 2,10 2,55 2,88 3,92
19 1,73 2,09 2,54 2,86 3,88

20 1,73 2,09 2,53 2,85 3,85
21 1,72 2,08 2,52 2,83 3,82
22 1,72 2,07 2,51 2,82 3,79
23 1,71 2,07 2,50 2,81 3,77
24 1,71 2,06 2,49 2,80 3,75
25 1,71 2,06 2,49 2,79 3,73
26 1,71 2,06 2,48 2,78 3,71
27 1,70 2,05 2,47 2,77 3,69
28 1,70 2,05 2,47 2,76 3,67
29 1,70 2,05 2,46 2,75 3,66
30 1,70 2,04 2,46 2,75 3,65
n oo 1,64 1,96 2,33 2,58 3,29
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KA®EJIPA TEHETUKU U PA3BEJIEHUSI
CEJBCKOXO3SMCTBEHHBIX JKUBOTHBIX UM. O.A. UBAHOBOI

B 1933 roay ¢ oTKphITHEM 300TE€XHHYECKOTO (haKyiabTeTa Obljla OpraHU30BaHa Ka-
denpa pasBeneHuUs, TCHETUKKA U YaCTHOM 300TEXHWH, KOTOPYIO BO3IJIaBUJI AOLEHT D.A.
[TaBnoB. B 1934 roay xadeapa Obina pa3aeneHa Ha IBE CaMOCTOATEIbHBIC Kadeapsl: pas-
BE/ICHUS Y TEHETUKHU CEJIbCKOXO3HCTBEHHBIX KUBOTHBIX U Ka)eIpy YaCTHON 300TEXHUH.
C 1934 no 1936 roxa 3aBeayrommMm kadeapoii Opi1 ipodeccop A.B. Bypiies, a 3atem - 10-
ueHt b.I1. UrnateeB (1937-1938 1r.). [locne BOCCTAaHOBJICHUS 300TEXHUYECKOTO (PaKyJib=
tera ¢ 1950 mo 1952 ron kadenpoii pykosomun noueHT A.A. Cunbsanaep. B mepuon ¢
1953 mo 1974 rom kadenmpoit 3aBemoBana mpodeccop, 3aciy>KEHHBIH ACATENH HAyKH
BCCP, Bernarommiicsa reneTuk u cenekumonep O.A. MBanosa. 1o ee pyKOBOACTBOM BbI-
MOJTHEHO M 3alIUIICHO 2 TIOKTOpPCKUe U 19 kaHauaaTckux auccepraiuvii. B pasHbie rojib
kadenpoit pyxosoaumm aoueHT A.C. ['yposrosa (1974-1985 rr.), nonient B.B. [Tuibko
(1985-2000 rr.), mouent B.K. Cmynépa (2000-2007 rr.), mouenr M.B. Kpactok (2007-
2008 rr.).

C ¢espana 2009 roga m no Hacrosinee Bpems Kadenpoil pyKOBOAWT KaHIUOAT
CENbCKOXO3IMCTBEHHBIX HaykK, AotieHT A.B. Bumnesen, Ha kxadeape paboraroT morieH-
o B.K. CmynéBa (c 1988 r.), C.E. baspuies (c 1991 1.), B«®. Cobonera (¢ 1991 r.),
T.B. Bunacosa (c 1999 r.), A.B. Kopo6ko (¢ 2002 r.), T.H. Haaunsuyxk (c 2005 r.), C.JL
Kapnens (¢ 2008 r.), B.B. Ckobenes (¢ 2000 r.); O.A. ArbiHa (¢ 2007 r.); T.B. I1aBnosa
(c 2017 r.), crapumii npenogasatesib K.A. Moucees (¢ 2017 r.); accucrent E.E. Co-
rnaesa (¢ 2011 r.); nadopantsl O.J1. byapesnu (¢ 2005 r.), M.H. Bunorpanosa (c 2016
r.).

HayuHo-uccnenoBatensckas padoTa MPOBOAUTCA MO COBEPUICHCTBOBAHUIO CEJIEK-
IIMOHHBIX TPOIECCOB C MCMHOJb30BAHUEM WHHOBALIMOHHBIX METOJOB i MOBBIIICHUS
MJICMEHHBIX U MPOAYKTUBHBIX KaueCTB KUBOTHBIX, pa3padOTKe HAYUHO-TEOPETUUECCKON
OCHOB CO3/1aHHA BBICOKOMPOTYKTUBHBIX CEJIEKIIMOHHBIX MOJIOUHBIX CTaJl KPYMHOIO PO-
raToro CKOTa, UCMOJb30BAHUIO, FEHOB-MAPKEPOB I MPOrHO3UPYIOIIEro 0TOOpa U Mo-
BbIIICHUSA 3(PPEKTUBHOCTH CEIEKIIMOHHO-TNIEMEHHONW padOThl B MOJIOUHOM CKOTOBOJCT-
Be, /IHK-auarHoctrke HacneACTBEHHBIX 3a00JI€BaHMI KPYITHOTO POraToro CKoTa.

[IpenonaBarenu Kadeapsl ABIAIOTCA cOaBTOpaMu 9 yueOHHUKOB M yUYEOHBIX MOCO-
ouii, onyOnukoBaHo-6osee 1000 HayuHbix padoT. [locTOAHHO BeAETCA HAy4YHO-
ucclenoBareibckas padboTa CTyAEHTOB, KOTOPBIC BBHICTYMAIOT C JOKJIaJaMu Ha CTyJCH-
YECKUX HayUHbIX KOHPEPEHIMAX U €XKErOJHO N0 MaTepyajaM MCCICTOBaHUN 3alluyIa-
10T 45-50, AunIoMHBIX padoT, U3 HUX HE MEHEE ABYX MPEACTaBIACTCA Ha peciyOuKaH-
CKHH KOHKYpC CTyJeHueckux padot. [Ipu kadenpe umeerca marucrparypa v acrupaH-
Typa.

CoTpynHHUKH Kaeapbl MOCTOSHHO OKA3bIBAIOT MPAKTUYECKYIO M KOHCYJIbTATUBHYIO
MMOMOIIBb TTPOU3BOACTBY, YATArOT JIeKIK Ha DI IKul IK 11 tupekTopoB panTieMCTaHIuM,
[JIABHBIX 300TEXHUKOB, 300TEXHUKOB-CEICKIIMOHEPOB M3 Beex oOnactel PecnyOmmku be-
JapycCh.

I1o écem unmepecywuwum eonpocam oopawamoca
no men: 8 (0212) 51-65-07
E-mail: genetika777@mail.ru
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YO «BUTEBCKASI OPIEHA «3HAK HOYETA» 'OCYJAPCTBEHHAA
AKAAEMUA BETEPUHAPHOU MEJIMIIUHBD>

Burebckast opneHa «3Hak Ilouera» rocynapCTBeHHas akaJeMHus BETEPHUHAPHONH METULIHBI
SBJISIETCSI CTapedmuM y4eOHbIM 3aBenieHneM B PecriyOnuke benapych, BenymuM MOATOTOBKY Bpa-
4yell BETEPUHAPHON MEIULIMHBI, BETEPHUHAPHO-CAHUTAPHBIX Bpayel, NPOBU30POB BETEPUHAPHON Me-
TULHBI U 300UHKEHEPOB.

By3 mpexncrasnser coboli akaaeMHUYeCKHil TOPOJOK, PACIOJNIOKEHHBIN B IIEHTPE Topoia Ha
17 rexTapax 3eMJIH, BKIFOYAOLIUI B ce0sl €NUHbIA apXUTEKTYPHBIH KOMIUIEKC yUeOHBIX KOPIYCOB,
KJIMHHK, HAyYHBIX JJabopaTtopuil, ONOIMOTEKH, CTyIEeHYECKUX OOIIEKUTHH, CIOPTUBHOTO KOMILICK-
ca, JlomMa KyJNbTypBI, CTOJIOBOM U Kade, MpodiakTopust AJisi O30POBJICHHS CTYyIeHTOB. B.cocTaBe
akaneMuu S5 (axkyIbTETOB. BETEPUHAPHON MENMLMHBI, OMOTEXHOJOTUYECKUH, MOBBIIIEHHUS KBaJIH-
(uKaMK ¥ MEePEernoAroTOBKH KaJAPOB arpONPOMBIIIJIEHHOTO KOMILIEKCA; 3a04HOT0 O0YYEeHUS; AOBY-
30BCKOH MOATOTOBKH, MPOQOPHUEHTALIH U MAapKETHHTra. B ee CTPYKTypy Takke BXOHAT ArpapHbIi
xotemxk YO BI'ABM (m. Jlykecno, BureOckuii pation), ¢unuanet B r. Peunnie I'omenbckoii 00-
nactu ¥ B T. Ilnacke bpectckoit obnactu, mepselii B cucteme arpapHoro obpasosanust HUU npu-
KJIaHOM BeTepuHapHOU MenuuuHbl 1 OnorexHonornn (HUU I1BM u B).

B Hactosiiiee Bpemsi B akageMuu oOydaercst Oonee 4 ThicAd CTyIEHTOB, Kak u3 PecrnyOmmnku
Benapych, Tak U U3 cTpaH OMMKHEro U NAJbHErO 3apyOekbs. YHeOHBIN mporecc 00ecreunBaOT
okoso 330 mpenopasareneil. Cpenu Hux 170 xangupatos, 27 AOKTOPOB Hayk, 135 moLeHTOB u
22 npodeccopa.

ITomMumo TOrO, akageMus BeleT MOATNOTOBKY HayUHO-MEJArorMueckux KaapoB BBICLIEH KBa-
mudukanny (KaHAUAATOB U JOKTOPOB HAYK), IEPETIOATOTOBKY U MOBBIIEHHE KBaTH(PUKANN PyKO-
BOJSIIUX KaJpOB M CHELMAIUCTOB arpoNpOMBIIIEHHONQ KOMIUIEKCA, MpenojaBaTenedl CpeaHux
CHEeLHUATBHBIX CETbCKOXO35IICTBEHHBIX yUEOHBIX 3aBEACHUH.

Hayunble u3bickaHuss W pa3pabOTKH BBITIONHSIOTCA y4YeHbIMH akanemMun Ha Oaze HUU
IIBM u b, 24 xadeapanbHbIX HAYYHO-HUCCICIOBATEIBLCKUX JadopaTopuii, y4eOHO-HAy4HO-
MPOU3BOJCTBEHHOrO LeHTpa, (unuanoB kadenp Ha npoumssoactee. B cocras HUM Bxoaut
3 ormena: HAy4YHO-HCCIENOBATEIbCKUX SKCIEPTH3, OHMOTEXHOJOTUYECKUH, 3KCIEPUMEHTAIBHO-
NPOM3BOJICTBEHHbIX pabor. Pacronaras yHUKaJIbHOW HCClIenoBaTelbCcKol 0a30il, Hay4dHO-
HCCIIEIOBATEIbCKUI WHCTUTYT BBINQIHACT LIMPOKHHA CHEKTP (YHAAMEHTANbHBIX W MPHUKJIATHBIX
UCCIIEIOBAHM, OCYLIECTBISIET aHAJIN3 BCEX BUAOB OMOJIOTMYECKOro MaTepuana (KpOBH, MOJIOKA,
Moy, pexkannuii, KOpMOB U T.I.) U BETCPHUHAPHBIX MPENapaToB, KOPMOBBIX JOOABOK, YTO MO3BOJISIET
C MOMOIIBIO CaMbIX COBPEMEHHBIX METOJOB BBINOJHATH FOCYAapCTBEHHbIE TEMAaTUKHU U 3aKas3bl, a
TakKe Ha 0oJiee BHICOKOM Ka4eCTBEHHOM YPOBHE OKa3bIBATh YCIYTH MPEANPUATHIM arpONpOMBbILI-
JIEHHOT'O KOMIUIeKca, AKTUBHOE BBIMIOJHEHHE HAyUYHBIX HCCJENOBAHMM MO3BOJMIO MOJYYUTH Cep-
tudukar 00 akKpenurauuu akanemun HanwmonanmbHOUW akanemueid Hayk bemapycu u [ocymapcer-
BEHHBIM KOMHTETOM IO HayKe U TexHoyorusM PecryOnnku benapyce B kauecTBe Hay4HOH OpraHu-
3aLuu.

OO6nanasi GOIBIINM MHTEJUICKTYATbHBIM MMOTSHIIMAJIOM, YHUKAJIbHOU y4eOHOH u jadoparop-
HOMW0a301, By3 FOTOBHUT CHEIHAINCTOB B COOTBETCTBHH C €BPONEHCKIMU CTaHIAPTAMH, SIBISIETCS
BEAVIUMM BBICITHUM y4e€OHBIM 3aBEICHHUEM B OTPACIH U UMEET CEePTUPHUIMPOBAHHYIO CUCTEMY Me-
HEIDKMEHTa KauecTBa, COOTBETCTBYHOLIyIO TpeboBaHmsM ISO 9001 B HauMoHambHOH cHUCTEME
(CTB ISO 9001 — 2015).

WWwWw.vsavim.by

210026, Pecniybnuka benapyce, r. Buredck, ya. 1-a losaropa, 7/11, daxc (0212)51-68-38,
ten. 53-80-61 (dpakynbTer JOBY30BCKOW MOATOTOBKH, MPO(OPHEHTALMN U MAPKETHHTA),
51-69-47 (HUM I1BM u B); E-mail: vsavmpriem@mail.ru.
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