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Bsenenue

Meroauueckue yka3aHus [pPEJHA3HAYEHBbl U1 U3YYEHUS JTUCLUIUINHBI
«BetepuHapHas TeHeTHKa» CTyJIeHTaMH (paKyapTeTa OYHOHM M 3a04HOU (opM
obpazoBaHus mo cneruaibHocTd 36.05.01 — Berepunapus. B HuUX mnpuBeneHBI
TEMBI U Pa3Aeiibl Kypca, B KOTOPBIX KPaTKO PacCMaTPHUBAIOTCS LIMTOJIOTUYECKUE
OCHOBBI HACJIEICTBEHHOCTH, 3aKOHOMEPHOCTH HACJEIOBAaHUS IPU3HAKOB IIpU
IOJIOBOM  pPa3MHOXKEHHUH,  MOJIEKYJSIPHbIE  OCHOBBI  HACJIEICTBEHHOCTH,
OMOTEXHOJIOTHSI, METOIbI U3YUYECHHS] N3MEHUYMBOCTH, MYTAIIMOHHAs] U3MEHYUBOCTD,
F€HETHKAa OHTOI€HEe3a, [MOMyJslHi, WMMYHUTETa, TpPYyNIbl KPOBU H
OMOXMMUYECKUA  MOTUMOP(PU3M, T€HETHUYECKME aHOMalWH, OO0Ne3Hu ¢
HACJIEICTBEHHON MIPEAPACTIOIOKEHHOCTHIO, METOBI NPOPUIAKTUKA
pacupoCTpaHEHUs] TEHETHYECKHX AHOMAIMKA M CEJIEKIMM Ha YCTOMYMBOCTH K
0OJIE3HIM.

B pe3ynbraTe u3yueHus Kypca Oyaylue BETEpUHApHbBIE BPauu JOJKHBI 3HATH
OCHOBHBIE 3aKOHOMEPHOCTHM W3MEHUYMBOCTM U HACJIEICTBEHHOCTH, METOJbI
JUArHOCTUKH, NPO(UIAKTUKY PACHPOCTPAHEHUS] TEHETUYECKUX AaHOMAIUW U
NOBBIIIEHUSI HACJEACTBEHHON YCTOMYMBOCTH JKMBOTHBIX K 3a00JI€BaHUSM,
IF€HETUYECKUE OCHOBbI MMMyHHTeTa. OHHM JOJDKHBI BJIAJIETh METOJAMHU
OnoMeTpruyecKkoi 00pabOTKU M aHaIN3a JAHHBIX SKCIEPUMEHTANIbHBIX JAHHBIX

Metoauueckue ykazaHUs pa3paboTaHbl Ha OCHOBE ['OCyIapCTBEHHOIO
00pa3oBaTeIBLHOIO CTaHAapTa BBICIIEr0 0Opa3oBaHus 10 crienraibHOCTH 36.05.01
— Berepunapusi, yTBep>KIEeHHOrO MUHHUCTEPCTBOM 00pa3oBaHusi U HAYKU
Poccuiickoit ®deneparuu 03.09.2015 r., npukaz Ne 962, u pabouero yueOHOro

IJIaHA YTBEPKIAEHHOTO yueHbIM coBeToM HI'AY.



Pa3znen 1. MeToauveckue ykasaHus 10 U3y4YeHHUIO TeM U Pa3iesioB Kypca
1.1. BBenenne, npeagMeT, MeTO/bI U 3HAYEHNE BETEPUHAPHON reHETUKH

I'eneTnka — HayKa O HACJEICTBEHHOCTH U U3MEHYMBOCTHU KHBBIX OPraHU3MOB.
CTaHOBJICHUIO U PA3BUTHUIO TEHETUKHU CIIOCOOCTBOBAN Psiji KPYMHBIX 0000IIEHUH B
OMOJIOTUY Y HAYYHBIX OTKPBITHH.

Haunbosiee 3HauuMbIMU U3 HUX SIBISIIOTCA KiieTouHas Teopusi M.A. Illneiinena u
T. [IlIBanna (1838r.), »BomounonHoe yuenue Y. [lapsuna (1859r.),
3aKOHOMEPHOCTH
yctanoBiieHHbIe ['. Menzaenem (1865 r.), Teopust mytaiuu C.H. Kopxwunckoro (1899 r.)
uI'. ne ®puza (1903 r.), yuenue o nomyssiuu B. Moranucena (1903 r.), xpoMocoMHast
teopus HacneacTBeHHocTu T.I'. Moprana (1910 r.), 3aKOH rOMOJIOTHYECKUX PSIOB B
HacyencTBeHHoM n3MeHunBocT H.U. BaBunosa (1923r.), koHIienims o MOJIEKYJISIPHON
OCHOBE HacjeACTBeHHOCTH U u3MeHunBocTH opranu3aMoB H.K. Kosbiosa (1936 1.),
otkpbiTHe O.9Bepu (1944 r.) 0 cocpenoToueHuu HacnenacTBenHon nHdopmarun B JJHK,
cozmanue [1. Yorconom u @. Kprkom mozenu crpoenust JJTHK (1953 r.), pacumdpoBka
@. Kpukom, M. Hupenbeprowm, /1. Marreu, C. Ovoa (1961-1964 rr.) yHrBepcaabHOTo
TeHETUYECKOT0 KOJa HACIEACTBEHHOW MH(OpMallUd U CHUHTE3a Oesika B KJIETKax
OpraHU3MOB.

I'enetuka kak Beaylasi HAyKa COBPEMEHHOM OMOJIOTMH SBIISIETCS TEOPETHUECKON
OCHOBOM CEJIEKIIMH KUBOTHBIX M OKAa3bIBAET 3HAUYMTEJILHOE BIMSHUE HA HAYYHO-
TEXHUYECKUI TIPOTPECC B dKUBOTHOBO/ICTBE U BeTepuHapuu. BeTrepuHapHas reHeTuKa —
HayKa, KOTOpasi M3y4aeT HACJICeICTBEHHbIC aHOMAJIMK U OOJIE3HU C HACJIECICTBEHHOMN
MPEIPaACTIONOKEHHOCTRIO0, Pa3padaThIBA€T METOJI JTUATHOCTUKHU, TEHETUYECKOMN
OpOPUIAKTUKY U CETICKIMU )KUBOTHBIX HA YCTOMYMBOCTH K OOJIC3HSIM.

SBNeHNa HACIEACTBEHHOCTH U MU3MEHUYMBOCTH Ha MOJIEKYJSPHOM, KJIETOUYHOM,
OpPraHU3MEHHOM ¥  TONYJSIIUOHHOM  YPOBHSX  H3Y4YalOT,  HUCIOJB3YS
TUOPUIOTOTUUECKU aHaJIn3, reHEeaJIOTMYECKHUM, LIUTOTCHETUYECKHUM,
MOIYJISILIUOHHO-CTATUCTUYECKAN, UMMYHOT€HETUYECKHM, OHTOT€HETUYECKUMN U

JIPYTUE METOIBI.



CryaeHTbl OCBauMBalOT OCHOBHBIE 3aKOHBl  HACJEACTBEHHOCTH U
U3MEHYMBOCTA JKUBBIX OpPraHU3MOB: MEHJEIU3M, XPOMOCOMHYI TEOPHIO
HACJIEICTBEHHOCTH MopraHa, TeHETUKY 110714, 3aKOHBI TONYJISIIIUOHHON T'€HETUKH.
B pesynbrate u3yueHusi kypca Oynylide BETepUHApHBbIE Bpayu JOJKHBI 3HATH
OCHOBHBIE 3aKOHOMEPHOCTM HW3MEHUYMBOCTM M HACIEACTBEHHOCTH, METOBI
JIUArHOCTUKH, TNPOQPHUIAKTUKH PACIpPOCTPAHECHUS TCHETHMYECKUX AaHOMAaJHi W
MOBBIIICHUS HACJIEJCTBEHHOM YCTOMYMBOCTU JKMBOTHBIX K 3a00J€BaHUSM,
IF€HETUYECKUE OCHOBBI HMMMYHHUTETa. OHHM JIOJDKHBI BJAJIETh METOJAMH
OouoMeTpuyeckoil 00pabOTKM M  aHaluW3a JAaHHBIX  JKCIEPUMEHTAJIbHBIX
UCCIIEJOBAaHUM, 300TEXHUYECKOIO U BETEPUHAPHOIO y4yeTa, TMOpUI0JIOTHYECKOTO,
LUTOT€HETUYECKOr0, OMOXMMHYECKOTO M T'€HEaJOrM4ecKOro aHalu30B, YMETb
OIIPENEIIUTH TOCTOBEPHOCTD IIPOUCXOKICHUS KUBOTHBIX C UCIIOJIB30BAHUEM TIPYIIII
KpPOBU M OHMOXMMHUYECKHUX MOJIUMOPQPHBIX CHUCTEM, HPOBOJUTH BETEPUHAPHO-
TF€HETUYECKOE U OMOXUMHUYECKOE KOHCYIbTUPOBAHHUE.

N3ydyeHnne BeTEpUHAPHOM TEHETUKHU JIOJDKHO IIOATOTOBUTH CTYJIEHTOB K
INOHMMAaHUIO HEOOXOIMMOCTH TBOPUYECKOIO COTPYJHHYECTBA BETEPUHAPHBIX
Bpayel, 300TEXHUKOB-CEJIEKIIMOHEPOB W TEHETUKOB [UI YCKOPEHHMS HAay4dHO-

TCXHHUYCCKOI'O IIporpecca B JKUBOTHOBOIACTBC.

1.2. lluToreHeTn4yecKkue OCHOBbI HACJIEICTBEHHOCTH

OTa Tema MOCBAILIEHA HM3YyYEHHIO MAaTE€pUaJIbHBIX OCHOB HAcCJI€JICTBEHHOCTH.
OcHOBHOE BHHMaHHE JOJDKHO OBITh OOpamieHO Ha CTPOCHHE W (PYHKIUU TeX
OpraHes KJIETKH, KOTOpPbhIE WIPAIOT BEAYILIYIO POJIb B HACIEACTBEHHOCTH (SApO,
XPOMOCOMEBI, MHTOXOH/IPUH, pHUOOCOMBI). MarepuanbHoii OCHOBOM
HACJICJICTBEHHOW MH(pOPMAIMK SIBIISIIOTCS XPOMOCOMBI sipa. [l Kakmoro Buza
KUBOTHBIX M PACTCHHMH XapaKTepeH CBOM KapuOTHUI — COBOKYITHOCTH
KOJIMYECTBEHHBIX U CTPYKTYPHBIX OCOOCHHOCTEH JUTUIOMTHOTO HAOOpa XPOMOCOM.
ITo onpenenenuro C.I'. HaBammnnHa, kKapuoTun — 3TO cBOoeoOpa3Has (hopmysia BUaA.

JIJ'ISI KaXXJI0T0 BUAA XapaKTCPHO IMOCTOAHCTBO YKUCIIa XPOMOCOM. CTy,Z[CHTy BaXHO



3alIOMHHUTbH YHCIIO XPOMOCOM OCHOBHBIX BUJIOB CEJIbCKOXO3SIICTBEHHBIX dKUBOTHBIX
(KpyIHBII poraThlii CKOT, CBUHBH, JIOIIA/IN, OBLBI).

Ilepenaua HacneacTBEHHOM MHGPOPMAIMK OT OJJHOTO KJIETOYHOTO MOKOJEHHUS K

IpPYroMy TPOUCXOAUT B pE3yJIbTATE HENPSIMOIO JEJIEHUS KIETOK — MHUTO3a.
PaccmarpuBast ga3zbl MuTO3a, HEOOXOUMO TJIaBHOE BHUMaHUE OOpaTUTh Ha TE U3
HUX, KOTOpbIE O0ECIEeYMBAIOT COXpaHEHHE AMIUIOMIHOTO Habopa XpOMOCOM B
JNIOYEPHUX KIIETKaX. /lanmee paccMaTpuBarOTCs UTOJIOTHYECKUE OCHOBBI MOJIO-
BOI'O pPa3MHOXKEHHs (MHUTO3, OOT€HE3, CIEPMHEreHe3, OIUI0I0TBOpeHue). B aToM
pazziene 0coboe BHUMAaHKUE HAJl0 OOpaTUTh HA TO, YTO MEI03, B OTIMYHE OT MUTO34,
OPUBOJUT K OOpPa30BaHUIO JOYEPHUX KIETOK C TalVIOMJHBIM (OJUHAPHBIM)
HabOpOM XPOMOCOM B PE3YJIbTATE ABYX MOCIEAOBATEIbHBIX JEICHUN KIETOK —
PEAYKIIMOHHOTO M SKBAalMOHHOrO. buornormyeckoe 3Ha4YeHHE MEHOTHYECKOTrO
JICJICHHS] COCTOMT B YMEHBUIEHUH B 2 pa3a UCXOAHOTO YHCIIA XPOMOCOM B IOJIOBBIX
KJIETKaX ¥ B YBEJIMUYEHUU KOMOMHATUBHON U3MEHYMBOCTH, O1arogaps BO3MOKHOMY
OoOMEHy HJACHTUYHBIMU YYacCTKaMU TOMOJIOTHYHBIX XpPOMOCOM B pe3yjbTare
KPOCCHUHTOBEpa U CBOOOJHOIO MEPEKOMOMHUPOBAHUS XPOMOCOM OTILOBCKOIO H
MaTePUHCKOr0 HaOOPOB M MX HE3aBUCUMOTO PacXOKJIEHUsS K IOJocaM B aHadasze
penykuunoHHoro geneHus. [loaTomy oOpasyromuecss TrameTbl OKa3bIBaIOTCS
Ir€HETUYECKH HEPAaBHO3HAYHBIMH, KAYECTBEHHO HE TOKJECTBEHHBIMU JIPYT APYTY U
UCXOIHOM KIJIETKE.

['eneTnueckoe 3HAYEHUE OIMIOAOTBOPEHUS 3aKIKOYAETCS B TOM, YTO IOCHE
CIMSIHUSL EHCKOW M MYXCKOW MOJOBBIX KJIETOK B 3UIOTE€ BOCCTAHABIMBAECTCS
XapaKTepHBIA U JTaHHOTO BUA AWUIJIOWIHBIA Habop xpomocom. OOpa3zoBaHue
3UrOThl M PAa3BUTHE M3 HEE OCOOM B MPOIECCE HHIUBUIYAIBHOTO PpPa3BUTHUSA

(oHTOTEHE3a) ABJISIFOTCS XapaKTEPHBIMU OCOOCHHOCTSMH TTOJIOBOTO Pa3MHOKECHHUSI.

Bonpocsl asist camonpoBepku
1. Kakue opraHesibl KIETKM UTPAIOT TJIABHYIO POJIb B HACIEACTBEHHOCTH?
2. UTo Takoe rartouHbIN U JATIOUIHBIN HAOOPBI XpOMOCOM?

3. Uto Takoe KapruOTHII 1 KAKOBBI €I'0 OCOOCHHOCTH Y Pa3HbIX



BUJIOB KUBOTHBIX?

4. Yto Takoe MUTO3 M KaKOBA €r0 FTeHEeTHYECKask CYyIHOCTh?

5. Yro Takoe Mel03 1 KaKOBa €ro FreHeTUYeCcKast CyIHOCTb?

6. UTo Takoe raMeToreHe3 U KakoBbl €ro0 OCOOEHHOCTH y CAMLIOB U CAMOK?

7. KakoBbI OCHOBHBIE (POPMBI TATOJIOTMIl MUTO3a U Mei03a?

8. B pe3ymprare KakuMx TMPOLECCOB MEHO3a CO3[AIOTCS MaTepHalbHbIC

IMPCAIOCBIIIKH YBCIIMUCHUA KOMOWHATHBHON M3MEHUYNBOCTH?

1.3. Pa3ges 3. 3akoHOMEpPHOCTH HAC/IeI0BAHUSA NPU3HAKOB NPH

IMOJIOBOM PasMHOKCHHUU

3aKOHbI HACJEOBAaHMS TMPU3HAKOB TMIPU T[IOJOBOM PA3MHOXEHUU ObUIH
yctaHnoBiieHbl I'. Menaenem. OH pazpaboTai METOI THOPUAO0JOTHUECKOTO aHAIIN3A,
UCIIOJIb30BAJI MAaTEMAaTUYECKUE METOJIbI B OHOJOTUYECKUX DKCIEPUMEHTAX,
BBIJIBUHYJI THUIOTE3Y O CYIIECTBOBAHMM HACJIEACTBEHHbIX (HakTOpoB (B
COBPEMEHHOM IIOHUMAaHUU - TEHOB), BBEJI OYKBEHHYI0 CHUMBOJIUKY ISl MX
o003HaueHus ¥, HAKOHEl, pa3paldoTall TMpaBWJia HACIEIOBAHUSA TPUIHAKOB,
KOTOPBIE MOcie BTOPUIHOTO uX OTKPBITUS B 1900 r. ObuIM Ha3BaHbI 3akoHaMu MeH-
TEJIsL.

JIns moHMMaHusT 3aKOHOMEPHOCTEH HACIEIOBAHMS IMPU3HAKOB IPU IMOJIOBOM
Pa3MHOXXEHUU CTYACHT JOJDKEH HMETh YEeTKOE MPEACTaBICHUE O TEHOTHUIE U
dbeHoTune, aNNeNsIX U CEepUAX ajieJed, TOMO- M TeTePO3UTOTHOCTH, THIaX
JOMUHUPOBaHUS (TIOJIHOE, HEMOJIHOE, KOJOMHUHUPOBAHUE, CBEPXIOMUHHUPOBAHHUE),
TUIaX CKpEIIUBaHUS (peunnpokHoe, BO3BpaTHOE, aHaIM3UpYHOLLEee,
MOHOTHOpHAHOE, ToaurudpuaHoe). Mcnonp3oBanne THOPUIOIOTUYECKOTO METO1a
JUISL aHaJIu3a HAcJIeIOBaHUsSl TMPU3HAKOB IMPEIyCMaTPUBACT MPOBEICHHUE TpeEX
CKPEIIMBAHUN:

1. CkpemmBaHu€ TOMO3UTOTHBIX poauTeabckux (opm (P), pazmuuarommxcs 1o
OJIHOM WJIM HECKOJIbKMM IapaM aJIbTePHATUBHBIX MPU3HAKOB U TOJyYEHUE

ruopuaoB 1-ro nokonenus (F1);



2. CkpemuBanue rubpugoB F1 mexny coboii u momydeHue ruOpuioB 2-TO
nokoyieHus (F2);

3. BosBpatHoe ckpemmBaHue ruOpumoB Fl ¢ 0coOsiMu, MMEIOIMIMMH TE€HOTHII
MaTepu U oTua, u noinydenue rudpunos (FB). BosBparHoe ckpemmBanue F1 ¢
0COOSIMH, HWMEIOIIMMH  PELECCUBHBIA TMPU3HAK, OJHOBPEMEHHO  SIBJISIETCS
aHATM3UPYIONINM, a TTOTyYeHHBIE THOPHIBI 0003Ha4yatoTcs Fa.

[To pe3ynbpTaTam Bcex CKpeIIMBaHUM 00513aT€IbHO MPOBOAUTCS MaTEMATUYECKHI
aHaIu3.

CryneHT A0JDKEH 3HaTh (POpMyIupoBKY 3akoHOB I'. MeHpens, ysICHUTh MOHATHS
TeHOTHUII, (DEHOTHII, AJJICIbHBIE T€HBI U YMETh COCTABIISITH CXEMbI CKPEITUBAHUMN TI0
MIPUHATON B FeHETHKE (PopMme.

AnnenbHble TeHbl OOO3HA4YaKOTCSI OJHOM U TOM ke OyKBOW, MpU 3TOM
JIOMUHAHTHBIN aJuielb 3arjJaBHoOM OykBoit (A, B, C ¥ T.J1.), a pElIECCUBHBIN — MaJoi
OykBoH (a, b, ¢ u T.1.). ['oMO3UroTHBIE TEHOTHUIBI 0003HavaroTcs AA, aa, AABB,
aabb, AAbb, aaBB, rerepo3urotubiec — Aa, AaBb. ®eHotun (MacTh XHWBOTHOTO,
KOMOJIOCTh — POTraTOCTh, yJAOW, HACTPUT MIEPCTH U T.1I.) 3aMUCHIBAIOT PSIOM WM
HIKE TEHOTHIIA.

[Ipu pemennn OOBIX 3a7ad HAa CKpEIIMBAHUE TMPEXKIE BCEro HEOOXOIMMO
3HaTh, KAKKE COPTa raMeT U B KaKOM KOJIMYECTBE JAET TOT WU MHOU POJUTEIIb.
OO6r111ee KOJMYECTBO pasHbIX COPTOB ramer ompexnensercs mo dpopmyne K = 2", rue
K — konudecTBo COpTOB TrameT, n — KOJWYECTBO Map ajuieied, Mo KOTOPbIM
OpraHu3M reTepo3UroTeH.

a) ['omo3urotHsiii opranusm (AA wim aa) naetr oauu copt ramet (20 = 1, rae 0
0003HaYaeT KOJIUYECTBO Map ajljiesieid, M0 KOTOPhIM OPraHu3M reTepO3UroTeH, T.€.
JTAHHBIA OpPraHu3M F'OMO3UTOTEH ).

Kpyxxamu 0603Ha4€HBI TaMEThI, B HUX CXEMAaTUYECKU YKa3aHbl XPOMOCOMBI, Ha

XPOMOCOMAX MOMEPEUHOM YePTOUKOM YKa3aH JIOKYC, B KOTOPOM HaXOJIUTCS ajljielib,

0003Ha4YEHHbII OyKBOI A WiH a.
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0) ['eTepo3uroTHBINM OpraHu3M 10 OJHOM Mmape aienen (Aa)
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naet 2 coprta ramert (2° =2):
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OnHa MonoBHMHA raMeT HECET JTOMUHAHTHBIN amienb A, a Apyras — pelecCUBHBIN

aJiens a.
B) Jlyis ompesenieHuss BO3MOXKHBIX COPTOB T'aMET, KOTOPBIE JAIOT T€TEPO3UTOTHBIC
OpraHU3Mbl 10 JBYM, TpeM | OOJbIIEMYy KOJIHYECTBY JIOKYCOB, MOKHO
HCITOJIB30BaTh METO]T Pa3BETBIICHHBIX JJMHUHN WK METOJT APCBOBUIHON CXEMBI.
Hcronp3yss 3TOT METOA, ONpEnesseM, YTO JAUTCTePO3UTOTHBIA OpPraHU3M C
reHotunioM AaBb naet 4 coprta ramer (Tadn. 1).

Tabmuua 1
Cxema 00pa3oBaHMs COPTOB raMeT y AUTE€TEPO3UTOTHOTO OpraHUu3Ma
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Pewerue 3a0a4 Ha MOHO-, OU-, NOTUCUOPUOHOE CKPeUUBarIe
U DA3HbIe MUNL! 3AUMOOCHCMENS HeQLTeTLHBIY 22H06 TIPOBOIHTCA B
CTeIVIOMmEM NOPAIKE (Ha MPHMEPE MOEOTHOPHIHOTO CKPEITHBAHHS):

1. BEHMaTENBEHO H3V9AETCA YCIOBHE 331a9H: IIPH CKPEITHBA-
HHH 9epHOTO OBIKA C KPAaCHOH KOPOBOH POJHJICH KPAaCHEIH TEJIEHOK.
VCTaHOBHTE I€HOTHITEI OBIKA, KOPOBEL, TEICHKA, 2 TAKKE NeHOTHIIE H
(EHOTHIEI TEIAT. KOTOpEIE MOIYT POAHTBCHA OT 3THX POIHTENCH B
JameHeHmeM. [IpHHATE BO BHEMAHHE, 9TO KPAacHad MacTb V KPYIHO-
IO POTaToro CKOTA ABIRETCA PEECCHBHEIM IPH3HAKOM. a UepHad —
JOMHHAHTHEDM.

2. F300pa3HTh VCIIOBHE 33Ja9H B BHIE CXEMEI CKPEITHBAHHA
C VKa3aHHEM H3BeCTHEIX (EHOTHIIOB ¥ POJHTENICH H IOTOMCTBA:

P ¢ KpacHat I < depHEIH
F KPAaCHEIH TEJIEHOK

3. 3amEcaTe AUIETH. OTBEYAIOIIHE 33 MPH3HAKH. [JOMHHAHT-
HBIH aJUIeTh 9epHOH MacTH 0003HAIHTL OVKBOH B, peleccHBHEIH an-
TeTh KPacHOH MacTH 0003HA4IHTh OVEBOH b. J1A HarAIHOCTH 3T0
MOJHO 3aITHCaTh TaK. B — aIess 9epHOH MacTH

b — a11e; s KpacHOH MacTH

4 TeHoTHD OpraHHIMa C PENECCHBHEIM NPH3IHAKOM Oyaer
BCErJa OJHO3HAYEH, NO3TOMY FeHOTHII KPACHOH KOPOBH! HAZIO 3allH-
cate Tak: bb. ['eHOTHII KpacHOrO TeleHKa Takke Oyaer bb. Vkazate
TEHOTHITE! Ha CXeMe CKPEeITHBAHHA:
P ¢ KpacHag X ' TepHBIH

bb .
F; KPACHBIH TEJIEHOK
bb

5. TToMHA, 9TO OJHH ALTENH H3 Maphl HIH CEPHH ATLTeNeH mo-

TOMOK IIOTY9aeT OT OJHOIO POJHTENL. a APYTOH — OT BTOPOrO, Cle-
JaTh BHIBOJ O TOM, WTO 9epHEIH OBIK B CBOEM IeHOTHIE JO.DKEH
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HMETh PelecCHBHEIH aTeTh b, YKa3bIBaeM 370 Ha CXeMe CKpeIIHBa-
HHA. THPE 03HATAeT HEH3IBECTHEIH OKA ATUTENb:

P < KpacHaq X < depHEIH

bb -b
F \acmﬁ mnef/
“abb

6. Tak KaK 4epHaq MacTh ABIAETCA JOMHHAHTHOH. IOTOMY B
TeHOTHIIE 9EPHOTO OBIKA BMECTO THPE 3aNHCHIBAEM JOMHHAHTHBIH
a11es B.

P < KpacHaq X < "epHEIH
bb ¢ Bb
F KPACHBIH TEJICHOK
bb

7. IlonoBHEE MOTOMKOB 4epHEIH ORIK MOKET NMepejaTs JOMH-
HAHTHBIA A7T1eTh B. a MOOBHHE — pelecCHBHEIH D, MO3TOMY B JalTb-
HEHIIEM OT 3TOr0 NeTepPO3HTOTHOrO OBIKA H KPAacHOH KOPOBEI, KOTO-
padg BCeM IOTOMKAM MOXET MepeJaTh TOMBKO PEeleCCHBHEIH aLIeNb
(b). MoxHO 0&MAaTh YepHEIX (BD) K KpacHEIX (bb) TeIAT IpEMEpHO
B PaBHOM COOTHOINCHHH:

P < KpacHat X < "epHBIH
bb —Bb
A >< v
F YEPHBIH TEMEHOK KPacHBIH TENEHOK

[To TakoH X&e CXeMe PEeIIarTCA 3aJaqH HA JH-. MOTHTHOPHI-
HO€ CKPCITHBAHHA H PA3HEIE THIE! B3AHMOJEHCTBHA HEALTETHHEIX
TEHOB.
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[Ipn wu3yueHun wmaTepuana W PEIICHWH 3a7a4 HeoOXOAMMO OOpaTHUThH
BHMMAaHHE Ha CIydad HapylIICHUS 3aKOHOMEPHBIX pacHieyieHui mo GpeHoTumny 3 :
1, BBI3BaHHBIX JIETaJbHBIM JICCTBUEM OTJCIBHBIX I'€HOB. [[JIs1 3TOr0 COCTaBhTE U
MPOAHAIU3UPYUTE HECKOJIBKO CXEM CKPCIIMBAHMS, WIIIOCTPUPYIOIINX ACHCTBUE
JIETaJbHBIX T€HOB Y Pa3HbIX BUJIOB KUBOTHBIX.

[Ipu n3yueHun Hacien0BaHUsI IPU3HAKOB ObUIO YCTAHOBJIEHO, UTO HA OJIMUH U
TOT K€ IMPU3HAK MOTYT OKa3bIBaTh BJIIMSHHUE HECKOJBKO IMap HEAJUICIbHBIX I'€HOB,
KOTOpBIE BCTYHAIOT MEXIy coOOW BO B3aumozeicTBue. PasnmuyaroT cremyromniue
OCHOBHBIE THWIIbI B3aUMOJICHCTBHS HEaUICIbHBIX T€HOB — HOBOOOpPa30BaHME,
KOMIUIEMEHTApPHOCTh, AMHUCTa3 W MmojuMepus. HeoOXoauMo HM3yduTh ITH THITBI
B3aMMO/ICHCTBUS HEAJJIEIBHBIX TEHOB U Pa300paThCs B CXEMaxX CKpEeIllMBaHUH.

[Ipumepsl Aj1s1 COCTABJIECHUS CXEM CKPCIIMBAHMN W KX TIEHETUYECKOTO

aHaJIn3a MO’KHO B34Tb B BOIIPOCaX AJIA KOHTpOHBHOﬁ pa6OTBI.

Bonpocsl st camonpoBepku

I. Yto o3HayaOT TEpPMHHBI TEHOTHUN, (PEHOTHUN, asieii, TOMO3UTOTHOCTD,
re€TEPO3UTrOTHOCTh, JOMUHAHTHOCTb, PELIECCUBHOCTD?

2. Kakue 3aKoHbI HacaeA0BaHus Mpu3HakoB chopmymnupoBan I.Menaenn?

3. Kakue u3BeCTHBI TUIIbI JOMUHUPOBAHUS?

4. B 4eMm CyIIHOCTh 3aKOHOB €MHOO0Opa3usi, paclIeIUIeHus U HE3aBUCUMOTO
HacJIeI0BaHUs MTPU3HAKOB?

5. UTo noHUMaeTcst Mo/ PEUUNPOKHBIM U aHATTU3UPYIOIINM CKpEIllMBaHUEM?

6. Kakoe ckpemuBaHue Ha3bIBACTCSI MOHOTHOPUIHBIM U TUTUOPUIHBIM?

7. UTto Takoe JeTaabHbIC T€HBI U KAKOBO UX JEHUCTBHUE?

8. Kakoe pacmemnienue no QeHotuny HaOMOJAETCs MpPU  Pa3HbIX TUIAX

B33HMO}1€ﬁCTBI/IH HEaJJICJIbHBIX TEHOB?

Pa3znean 4. XpoMocoMHasi TeOPUS HACIEACTBEHHOCTH

B 1902—1903 rr. amepukanckuii iutojor Y. CeTTOH 1 HEMEIKUM [TUTOI0T
u sMmOpuosor T. BoBepu He3aBUCUMO JIpyr OT Apyra BBISBWIM TNapauieiu3M B
MOBEJICHUH I'€HOB U XpOMOCOM B X0J1¢ (hOPMUPOBAHUS TAMET 1 OTIOJOTBOPEHHUSI.

13



Co37aHHI0 XPOMOCOMHOH TEOPHH HACIEICTBEHHOCTH IIpel
IIECTBOBAT PRI HCCIEJOBAHHH, KOTOPEIE MO3BOMTHIH YCTaHOBHTB
YT0 1A KAAJOr0 BHIA XapAaKTEPHO ONpEJEIeHHOE H MOCTOSHHO!
qHCI0 XpoMocoM. KOTHYeCTBO K€ NPH3HAKOB H IEHOB, KOTOpPBIE D
KOHTPOTHPYIOT, 3HATHTEIBHO OOTIBINE, 9eM HHCTIO Map XPOMOCOM
Tax, v Myx# Ap030HIEI OKOJIO THICATH TEHOB JIOKATH30BAHE! BCET(
B 4 mapax xpomocoM. OTCrofa CIEAVET. 9T0 B KAUKIOH XPOMOCOM!
HMEETCA HE OJHH, a MHOXKECTBO TE€HOB, Paclo/IOKEHHBIX THHEHH(
apyT 3a apyroM. OHH 00pa3yioT IpyIIy CHEUICHHS H MepeJarTcs
BMECTE CHAYana B raMeTy. a 3aTeM H CJIeIVIOmeMY NMoKoIeHH. Ko
JHYeCTBO IPYII CUEIUIEHHA PAaBHO TAIUIOHIHOMY (0) 9HCIY XpoMo
COM, HJTH KOTHYECTBY Map XpoMocoM. [IpH3HAKH. IreHbl KOTOpPBIX 10
KaTH30BaHEl B OTHOH XpOMOCOME, HA3BIBAKTCA CHEMTeHHEMH. [Ipr
CLEIUIEHHH I'eHOB He3aBHCHMOI0 KOMOHHHPOBAHHA [IPH3IHAKOB B 110
CTeIVIOITHEX MOKOJICHHAX HE MPOHCXO/IHT.

[Ipn H3YUEeHHH CHEIUICHHA I€HOB MOIB3VIOTCA CIeIHATBHOL
CHMBOJTHKOH, peKoMeHIOBaHHOH XII MeXIyHApOIHEIM TeHEeTHYe
ckiM KoHrpeccoM B Toxmo (1966 r.). XpoMocoMEl 0003HAYAKOTCS
YEPTOUKAMH, 4 JIOKATH3OBAHHEIE B HHX IeHBl OVKBAMH.

DopMa 2amicl 2eHOMUNOE
[IpH pacmOIOXKEHHH IeHOB B Pa3HBIX XPOMOCOMAX:
— IeTePO3HNOTHEIH OPraHH3M 110 OJHOMY JIOKYCY:

— IHTeTePO3HNOTHEL OpPraHH3M;

of 2

. — TPHI€TEPO3HTOTHEIH OPTaHH3M.

o | i | i | B

oA |
allA

[IpE pacmoI0KeHHH IeHOB B OTHOH XPOMOCOME:

AB -—cuoemwrens 2 resa;
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ab
ABC -—coemnens 3 resa;
abc

— CUEIUIEHE! TOMBKO 2 MOCTeTHHX IeHa.

= [
Iw
ofle

TaK Kax IpH raMeToreHese MPOHCXOHT PacXOXKIEHHE IoMO-
JOTHIHEIX XPOMOCOM 10 JO9EPHHM KIeTKaM H KakJ1ad H3 HHX IOTY-
92T TOMBKO IO OJHOH XPOMOCOME H3 Iapsl, B OTIHYHE OT 3HIOTH H
COMATHYECKOH KJICTKH CTPOEHHE MOJI0BOH KIETKH IPHHATO 0003Ha-
YaTh TOJBKO OJHOH HepTOH (XpOMOCOMOH) ¢ H300pakeHHBIMH Ha
HeH reHaMH. KOTOPYEO MOKHO 0OBECTH KPYAKOM.

Popma 3arucu 2amem

o
®® O ® @

[IpH COCTABIEHHH CXeM CKPEITHBAHHA MOKHO TAKKe IOIB30-
BaThCA 3aPHCOBKOH XPOMOCOM.

PaccMOTpHM MOTHOE CLEIUIEHHE I'EHOB, IIPH KOTOPOM OHH
MEPEJArOTCA MOTOMCTBY B TaKHX A€ COYETAHHAX, B KOTOPHIX OEH
OBLTH ¥ poAuTeneH. B KadecTBe mpHMEpa BO3BMEM CIEIVIOIHE IIPH-
3HAKH JOMAIIHHX KYp:

— HOpPMATBHEIE HOTH — PELeCCHBEBIH aT1eTh b,

— KOPOTKHE HOTH — JOMHHAHTHEIH aT1e7Th B:

— THCTOBHIHEIH IPeOeHb — PELeCCHBHEIH AUIETE 1

— PO30BHIHEIH Ipe0eHs — JOMHHAHTHEIH ALIeTh R.

Cxema Hacredoeanus NPUSHAKOS NP NOIHOM CYenterHul

15



lesorim pommrenei (P) £ BR d br
BR o

$enoTHn P KOPOTKHE HOTH. HOPMATBHBIE HOTH.
PO30BHIHEIA IPE0CHs  THCTOBHIHEIH IpedeHs

I'ameTs P @v

I'esomin F; BR
or
Penotn F KOPOTKHE HOT'H. PO30BHIHEIH IpeOeHE
Anazupyiouyee ckpeuueaue
lemommm Z2m3F; BR X g.br
or br
PeHOTHI KOPOTKHE HOTH HOPMATHHEIE HOTH.

PO30BHIHEIH rPe0EHs THCTOBHIHEIH rpedeHs

lemommFa BR br
or or
PerotHI Fa KOpOTKHE HOTH. HOpMATBHEIE HOTH

PO30BHIHEN rpe0eHs  JTHCTOBHIHEIH rpedeHb

M3 aHATH3HPVIOMEro CKPEITHBAHHA BHIHM. 9TO Y KYpHIRE
JOMHHAHTHBI aTIeTh B HAXODHTCA B OZHOH XPOMOCOME C JOMH-
HaHTHBIM awieneM R. a pemeccHBHEIE amiens b H r pacloIoKeH:! B
TOMOJIOTHIHOH XpoMocoMe. TOMBKO B TAaKHX e COYETAHHAX IPH
TIOJTHOM CHEIVICHHH OHH MEePeXOaT B FaMETHL 3aTeM B 3HTOTEL H B

PE3VIBTATE NOABIACTCA ITOTOMCTBO OT AHATHIHPVIOIIETO CKPEIIHEA-
HHA ABVX I'€HOTHINOB H, CJIEIOBATEIbHO. ABYX (DCHOTHHOBI C KOpOT-
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KHMH HOTAMH, PO30BHIHBEIM I'PEOHEM H HOPMATHHBIMH HOTAMH, JH-
CTOBHIHEIM IPEOHEM.

Henoanoe cyenierue

B 3HaYHTEILHOH Mepe ApYTHE Pe3yIbTaThl NOMVIAKTCA IpH
AHATH3HPYIOMEM CKPEITHBAHHH. KOTJAa B Ka4ecTBE OTLOB OEpyT rH-
OpEzoR F). Torga K 2 BEIMEHA3BAHHEM (PEHOTHIHYECKHM KIaccaM
MIOTOMKOB J00aBIfIOTCA eme 2.

lesommm 4 m3 F; BR X C br
br “br
deroTHn KOPOTKHE HOTH, HOpPMATBHEIE HOTH.

PO30BHIHEIH rpedeHs THCTOBHIHBIH IpeOeHs

l‘a.uem
...@ (a)~

['esorun Fa br Br bR
T)r_ 1>r_ “E br
KOPOTE3e H(pgg.l%ﬂble xcgggne aogmmame

POSOBHIHBEI HCTOBHIHBIH JHCTOBHIHBIN PO3OBHIHBIH
rpedesb rpedesnb rpedesb rpefess
=94 n=08 n=8 n=0

—— T — S e

HEKPOCCOBEPHEIE OCOOH  KPOCCOBEpHBIE 0COOH

[IpumMHOH HApYIIEHHA CUEILTEHHA IeHOB (HEMOIHOEe CHeIlte-
HHE) ABIAETCA Y METYXOB (TOMOraMETHBIH I[0JI) MPOHCXOJANTHH B
MeHO03€e KPOCCHETOBEp (MepeKpecT) NOMOIOTHYHEIX XpoMocoM. B pe-
3yABTAaTe KPOCCHHIOBEPA XPOMOCOMEI OOMEHHBAIOTCA HACHTHYHEIMH
VIaCTKaMH, H 00pa3yercsa JOMOMHHTEHHO 2 K1acca raveT: Br H bR
H3 KOTOpPBIX MOJMYYAKTCA B JATBHEHIIEM NpH aHATH3HPYIOMEM
CKPEITHBAHHH KPOCCOBEPHEIE OCOOH.

HM3y1ad 3T0T MaTepHAT, CTYACHT JO/DKEH OOpaTHTh BHEMAHHE
Ha TO, YTO 9acTOTAa KPOCCHHTOBEPA 3ABHCHT OT PACCTOAHHA MEXKIY
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TeHAMH: 9eM O/IDKe paclosIOAKEHB OHH B XpOMOCOME, TeM pexe
BO3MOHO HAPYINEHHE HX CHEIUICHHA. TeM MEHBIIe B OTOMCIBE II0-
ABIAETCA KPOCCOBEPHEIX 0co0eH. C1e10BaTebHO, N0 9acTOTe KpPocC-
CHHTOBEpa (KPOCCOBEPHEIX OPraHH3MOB) MOXKHO CYIHTB O PacCTofA-
HHH MEXIY F€éHaAMH Ha PeHEeTHYeCKHX KapTax, 3a eJHHHIY KOTOpOro
NpHEAT caHTEMOpraH (cM). paBEBIH 1% KPOCCOBEPHEIX OCOOEH OT
00IIero KOIHYECTBA MOTOMKOB. B pa3zoOpaHHOM mpHMEpE paccTof-

8+9 10P4
HHe Mexay mokycaMH B H R paero 8.13 cM | g5 gg g0 J-

3Had pacCTOAHHE MEXIY I'eHaMH. MOAHO MOCTPOHTE IeHETH-
YecKHe KapThl XpOMOCOM. HAa KOTOPBIX YKa3aH MOPAIOK pacHosIoxe-
HHA JIOKYCOB H PaCCTOAHHE B CAHTHMOPraHax.

H3yuerne TeMEl 3aBepIIaeTCA paCCMOTPEHHEM OCHOBHBIX I10-
TOXEHHH XPOMOCOMHOH TEOPHH HACIEICTBEHHOCTH. CHOPMYIHpO-
BarHOH T. Moprarom.

Bonpoce! 118 caMONPOBepKH
1. Yto o3Ha4aeT cuemieHHe reHoB? Kakue NMpH3IHAKH HA3BIBAKOTCA
CLIEILTEHHBIMH?
2. Yro Takoe rpymma cuereHns’ CKOIBKO IPYII CLUEIUIEHHA V pas-
HEIX BHIOB C&ThCKOX03AHCTBEHHEBIX KHBOTHEIX
3.Y10 ARTAETCA NMPHYHHOH HApYIIEHHA CLEIUICHHA MEXIY MPH3HA-
KaMH?
4. B Kak#x eJHHHIOAX H3MEPACTCA PACCTOAHHE MEATY IeHaMH B
XpoMocoMax?
5. Kak onpeaenieTca 9acToTa KpOCCHHTOBEpa’?
6. B 9em 3axm09aeTCa OHOJIOTHYECKOE 3HAYCHHE KPOCCHHTOBEpa?
7. Kak OBLTO JOKA3aHO. UTO IeHEl B XPOMOCOMAX PAaCcHOI0XKEHE] TH-
HEHHO?
8. CopMyTHPVHTE OCHOBHEIC MOJOKEHHA XPOMOCOMHOH TEOPHH
HaC/IeICTBEHHOCTH.

Paszgea 5. 'enernka moJjia

B xome osBomomuu y OOJBIIMHCTBA Pa3/eiIbHOIONBIX OPraHU3MOB
chopMUpoBaJiCs MEXaHU3M JIETEPMHUHAIIMH T10J1a, 00eCIeunBaromuii oopa3zoBaHue
pPaBHOTO KOJHMYECTBA CAaMIIOB M CaMOK, 4YTO HEOOXOAMMO I HOPMAalbHOTO
CaMOBOCITPOM3BEICHHUS BUJIOB
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[IpoGnema mosa B AHBOTHOBOACTBE HMEET OOIBINOE 3HAYe-
HHE B CBA3H C Pa3HOH MPOIVKTHBHOCTBIO OCOOEH MYKCKOIO H KeH-
CKOT0 MO7IA.

Bragane Hago yAcHHTE 2 QOpMEI ONpEIeeHHA II0NA: CHH-
raMHOE. IIPH KOTOPOM IO MOTOMKA ONPENesIieTcd B MOMEHT OILIO-
AOTBOPEHHA AHLEKICTKH (HaIPHMED. ¥ MICKOMHTAKMHX) H IporaM-
HOE, KOrJa [oj OyAyImero moToMKA ONpeaendeTca B Mponecce oopa-
30BAHHA raMeT (HalmpHMep. Y ITTHI).

My&cKOH HIH KEHCKHH N0 ACTEPMHHHPYETCA COYETAHHEM
IOJIOBEIX XPOMOCOM. KOTOpEIE 0003HadaroTca OyiBaMH X H Y.
OCTATBHBIE XPOMOCOMEI, KOTOPEIE Ha3bIBAIOTCA ayTOCOMAMH H HX
Habop 0003HA9aeTcd B COMATHUECKHX KIeTKax 2A. He BIHAKT Ha
pa3sBHTHE H QOpPMHPOBAHHE NOJa. B XpoMOCOMHOM HabOpe CaMoK
MJIEKOIHTAIOMHX 2 TOMOJIOrHIHEIE XpoMocoMel X. B xpomocoMHOM
HaOOpe CaMIIOB HMEeTCA JTHIIb OJHAa X-XpoMOCOMA, BTOPadA MOJOBaA
XpoMocoMa Y He ABRIAETCA €€ FOMOJIOIOM.

¥ caMOK MJIEKOIHTAIOMIHEX 00pa3yeTcA OHH THII HIEKIETOK
C TAIUTOHIHEIM HAa0OpoM ayTocoM H ogHOH xpoMmocoMoH X (A+X).
NO3TOMY XEHCKHH IO IOTYYET Ha3BaHHE IOMOTaMETHOro. Y CaM-
OB 0Opazyercd 2 THIA COePMATO30HIOBR — ¢ X-XpoMocoMoH (A+X)
H ¢ Y-xpoMocoMOH (A+Y). BCTEACTBHE 9ero MYXKCKOH IO Ha3BaH
rereporaMeTHeIM. Hao00poT, y ITHI. TYTOBOIO MEIKONPSIa H HEKO-
TOPEIX JPYTHX BHIOB XEHCKHH 107 ABJAETCA IETEPOraMeTHBIM. a
MVACKOH — TOMOTaMETHBIM.

[Ton opraEH3Ma MOXHO NPEICTABHTh KAK ATBTEPHATHBHBIH
NPH3HAK. 2 COOTHOIIGHHE CaMOK H CaMIOB — COOTBETCTBYIOIIEM
pacmervieHH0 | © 1. KaK IpH aHATHIHPVIOMEM CKPEITHBAHHH. 3TO
COOTHOIIEHHE O0YCIIORTEHO TeM. UTO ¥ IeTeporaMeTHOro mojia OgHa
MOJIOBHHA raMeT HeceT X-XpOMOCOMY. a BTOpai — Y-XpOMOCOMY.
HacaeoBaHHe 10712 MOKHO IPOH/UTFOCTPHPOBATE CXEMOH.

MaexkonHTaOmHe JPGuzii)3

N
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~GQEs aaes

CooTHOmEeHHE
HOTOMKOB F) 12:12 14 :1

+0

Hapsazay ¢ BEIIEOMHCAHHEIMH THIIAMH ONpeJeNIeHHT NOIa. ¥
PAJa BHIOB CYIIECTBYIOT H JPYTHE MEXAHH3MBI €r0 JeTepMHHAITHH.
Tax. vy apo30dHIsl oI onpeaetseTcd OATaHCOM I'eHOB, KOHTPOIH-
PYIOITHX QOPMHPOBAHHE MVAKCKOr0 H XEHCKOTO 013, KOTOphIE JI0-
KaTH30BaHEI B X-XpPOMOCOMe H B ayTocoMax. B 3ToM ciygae mox 3a-
BHCHT OT COOTHOIISHHA IHCIA X-XpOMOCOM H HabOpOB ayTocoM
(X : A). Tlpu X : A pasHoM 1 H bonee odpazyercd camka, npa 0.5 |
MEHee — CaMelL.

[Tpu H3yHMEeHHH 3TOTO pa3jeta HeoOXOIHMO OOpaTHIL BHHMA-
HHE Ha HacJIeJOBAHHE MIPH3HAKOB. CUEIUICHHBIX C MOJIOM. JTO TakHe
TIPH3HAKH, 32 KOTOPEIE OTBEYAKOT I'€HEL. PACIIONIOAKEHHEIE B IIOJOBEIX
XpOMOCOMAX — B OCHOBHOM B X-XpOMOCOME. 3 B Y-XPOMOCOME OT-
JeTbHBIE JTOKYCHl OTCYTCTBYROT. K Takid mpH3HAKaM OTHOCATCA re-
MOPHTHA., JATETOHH3M. CEepeOpPHCTOE H 30JI0THCTOE, MOI0CATOE H
CIUIOMIHOE OIIepeHHe ¥ KVpP. OST0I71a30CTh H KPAaCHOIIA30CTh V MyXH

ApO30GHIEL H Jp.
Cxema Hac1e008aH A NPUBHAKA, CYENTEHHOZ0 € NOIOM
H - amnens

X X XY
P ¢ H h x & H HOPMATBHEIH
ol R
reModHTHH

PenotHn P 310poBas 3J0POBBIH

QO - OO
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TaMvetsi P H h— H

~
XX XX XY XY
F H+TH h H h
2 g d d
Penotun F; 370poBat 370poBai  3J0POBEIH OOTBHOH
e ~ e 1 1

2

13 3TOH CXeMEI BHIHO. 9T0 CAMKH. ABIAICH HOCHTETEHHIIAMH
PELECCHBHOTO ALTENA, BRI3BIBAIOMIETO OOME3RE. MEPEeJakoT €ro mojo-
BHHE CBOHX J09YepeH H CRIHOBEH. Y MOCTEIHHX IPOSBIIETCA JaHHAT
AHOMATHA. A 3TH JOYepH, TaK &e KaK H HX MaTepH. OyIyT HOCHTETh-
HHIJAMH 3TN0 aUIEN.

B npakTHKe XHBOTHOBOACTBA BO3HHKIA HEOOXOHMOCTB
TIPEHMYIIECTBEHHOIO MOMYIEHH OCOOEH TOTO HIH JPYToro Moja.
YTO MOCTABHIO Iepel IeHeTHKOH mpoOmeMy HCKYCCTBEHHOTO pery-
THPOBAHHA M0NA. B 3TOM pazgene HeoOX0IHMO 03HAKOMHTBCA C pa-
DOTAMH V9eHEIX. HAIPABTEHHEIMH HA €€ PelIeHHE.

Bonpoce! 118 caMonpoBepKi
1. KakoB MeXaHH3M TeHETHYECKOro ONMpeIeeH A N01a V MIEKOIIH-
TAIOMIHX H ITHI?
2. Kakoil monm Ha3pIBaeTCA TOMOTaMETHBIM. a KaKOH IereporaMer-
HEIM?
3. Kakme H3BecTHBI HOpPMBI T'€HETHHUECKOTO HApVIIEHHA Pa3BHTHA
10712 V KHBOTHBIX
4. Kaxue mpH3HAKH HA3BIBAOTCA CHEIVIEHHBIMH C moroM? KakoBel
0COOEHHOCTH HX HaC/IeJOBAHHA
5. B ueM 3aKm09aeTca CYITHOCTE 0ATaHCOBOH TEOPHH OMpeIeIeHHA
nonia’?
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Pa3znen 6. MoJiekyasipHble OCHOBBI HACIEACTBEHHOCTH 1
reHeTUYeCKHH KOHTPOJIb OMOoCHHTe3a 0eslKa

B nanHOM pazzene u3y4aroTcs: CTpyKTypa U GyHKIIUHA HYKJIECHHOBBIX KHCIOT
(JIHK, PHK); reneTHuecKuii KOJ 1 €r0 OCHOBHBIE CBOMCTBA; CTpOCHHUE, (DYHKIIUU U
OCHOBHBIC CBOWCTBA T€HA; CTPOCHHE W (PYHKIIMOHHUPOBAHUE TE€HETUIECKOTO
Marepuala y npokapuot (6akTepuii, BUPycoB, (aros, IIa3MHuI).

Heob6xoaumo BHavane o3HakoMUThes ¢ akcniepumenTamu @. ['puddura u O.
OBepu MO TEHETUYECKON TpaHCHOpMalMh Y MHEBMOKOKKOB, B KOTOPBIX OBLIO
J0Ka3aHo, 4TO reHeTH4ecKas uH(popmanus oOycIioBJIeHa
ne3okcupubonykiiennoBoi kucnotoi (JIHK).

BakHbIM OTKPBITHEM B MOJIEKYJISIPHOM T€HETHKE SIBUJIOCH YCTAaHOBJIEHUE
JIx. Yorconom m @. Kpukom crpykrypel Mmoiekyiasl JIHK B Buae nBoiiHOM
ciupamu. [IHK saBasiercs monumepom, COCTOSIIIIUM U3 MOHOMEPOB — HYKJIEOTHJIOB,
KOTOPBIEC PA3IMYAOTCA TOJIBKO OJHUM U3 UEThIPEX a30TUCThIX OCHOBAHUM (aJICHUH-
A, ryanun-I', uuto3un-11, Tumun-T).

Oo6parute BHMManue Ha nipaBuiio Yapradda, cormacHo koropomy autu JJHK
COEAUHSIOTCS MEXKY coboi Ha OCHOBE B3aMMOJIOTIOJIHSIEMOCTH
(xommuiemeHTapHocTH) 3Tux ocHoBanuit (A — T, I' — 1I). imeHnHO 3TOT mpuHIUIT
JEKUT B OCHOBE pervtnkanuu (camoynsoenus) JJHK — kaxnmas onuHO4YHas HUTH
Kak Obl JOCTpauBaeT JOYEPHIO KOMIUIEMEHTAPHYIO HHUTh. Y BCEX JKHBBIX
opraHu3MoB OocHOBHbIE uepThl cTpoeHust JJHK oamnakoBbl, a ee cnenuduyHOCTD
ONPENEIISIETCS PA3IMYHOM NOCIEN0BATENBHOCTHIO A30TUCTHIX OCHOBAHUM.

[Tocne o3HakOMIIEHHUSI CO CTpOEHHUEM M OcoOeHHOCTsMU permukamuu JIHK
MepexXoauTe K u3ydeHuto ctpoenus, TumnoB u Gpyuknuit PHK. BeisicauTe mpu sTom
ocHoBHble oTiimuus PHK ot /IHK.

OO6parute BHUMaHUE Ha pa3Mepbl MoJieky pa3Hbix TunoB PHK. B cooTBercTBUM C
neHTpanbHon gormoit @. Kpuka, renetndeckas nHGoOpMaIus OT reHa K MOJIEKYyJIe

Oenka nepeaacTes 1mo CXeme:
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TPRHCKPHIITHA
JHK < * PHK > Heok
o0paTHad TPaHCKPHIIHA TPAHCIAIHA

[Tocne H3y9eHHA 3THX BOMPOCOB HEOOXOJHMO BHHMATETEHO
03HAKOMHTBCA € IPOO/IeMOH IeHETHYECKOT0 KOJa H OHOCHHTE3a 0e-
Ka. B 50-60-¢ rogsr XX BeKa OBLTH YCTAHOB/IEHE! OCHOBHEIE IOHATHA
regerageckoro koza: HvkieorHa JHK wm PHK - 310 «OykBa A381-
Ka», TPHIUIET HH KOJOH (TpH HYKTE0TH/A) — «CI0BO A3BIKA» — COOT-
BETCTBYET aMHHOKHCJIOTE, a reH (okomo 1000 map a30THCTEIX OCHO-
BaHHH) — «(pa3ay, B COOTBETCTBHH C KOTOPOH CHHTE3HPYeTCH MOTH-
MENTHIHAY LeMb. [ eHeTHIEeCKHH KOJ COCTOHT H3 64 TPHIUIETOB
(4=64), KomEpyromHX 20 AMHHOKHCIOT.

O3HaKOMHBIIHCE C TEHETHYECKHM KOJOM CHHTe3a ORIKa,
PACCMOTPHTE MPOMECC CHHTE3a MOMHMENTHIHOH LEMH aAMHHOKHCIOT
B mHTOILIa3Me. B HeM ydactRytor prOocoMsl H-PHK. T-PHK, dep-
MEHTEL 370 MOCIETHHH 3Tall Mepexoia FeHeTHIeCKOH HHpOpMalHH
OT FéHa K CTPYKTYpe OelKa, HTH TPAHCIAIHA.

IIpumep. B oxson u3 menodex Momexyasl JHK (cMbicToBad
HHTB) HYKICOTHIE! 9epeIyioTca caegyromuM obpasom: T — I - 11 -
M-IO-I0I-A-T-A-T-I-TI. BericHuTe, KaKoBa MOC/IEI0BaA-
TETBHOCTE HYKICOTHIOB B JPYTOH (KOMILIEMEHTapHOH) HHTH 3TOH
xe Monexyasl JHK. TIpopeauTe TPaHCKPHIIHIO H TPAHCTALHIO Te-
HeTHYecKoH HHbopMalHH. BBIACHHTE, KaK H3MEHHTCA COCTaB Hep-
BHYHOH CTPYKTYPHI 0€TKa, ecTH B cMBICIoBOH memouke JHK mpo-
H30HJIeT MYTAIlHA BCTABKH HYKICOTHA L] MEX Iy TPEeTHHM H 9eTBep-
THIM HYKTCOTHIAMH.

J14 pemeHHs 337a9H HeOOXOZHMO 03HAKOMHTBCH CO CIOBA-
peM TeHeTHIecKoro koja. OOpaThTe BHHMAHHE Ha TO. ITO OJHA H Ta
Ke aMHHOKHCIOTa MOXKET KOJHPOBAThCA HECKOMBKHMH TPHILIETAMH
(KOZOHaMH) — JBYMA, UeTHIPEMA. MeCThi0. [IpH pemeHHH 337134 Cie-
AVeT HCIOIb30BaTh JTHIIb OJHE H3 HMEIONIHXCA TPHILIETOB (TH000H).

Pewenue.
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1. TTocTpomM apyTyio HemouKy 31oH &e Moaexyasl JHK:
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CMBICTIOBAT HHTB

2. TlpoBegeM CUHTHIBAEHE TEHETHYSCKOH HHDOPMALHH CO
eMpicioBoH EHTH JHK (TpaHCKPHIMIHIO), @ TAKKe TPAHC/LAIHIO 3TOH
HHOOPMALHH C MOMOIIBIO C7I0BAPA TEHETHYSCKOTO KOJa:

TOHOOOOATATIT
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3. B X078 WmOC-MYTallHH MPOH30MILIA BCTABKA HYKISOTHAA [
MEKTY TPETBHM H UeTBEpTHIM HYKIOTHIaMH. B pe3ymbrate TpaHc-
1AmEH mvernTed H-PHK., a Takke Eadop aMHHOKHCIOT B MOVHITEN-
THIHOH [eMH 0e7TKa.

TOOTOOOATATIT
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B umenax 3akpemseHus 3TOr0 MaTepuana peluTe HECKOJbKO 3ajady,
UMEIOIIUXCS B BOMIPOCAX JIJIsl KOHTPOJIbHOM pabOThI U B MPAKTUKYME MO T€HETHUKE.
B coBpeMeHHOM MOHMMaHWUW T'€H MPEICTABIACT COOOM IEIOCTHYIO CTPYKTYpY,
cocrosiyto u3 omnpexaeneHHoro ydactka JIHK. On sBnsiercs siemeHTapHOU
€MHULIE HACJIEICTBEHHOCTH, CTOMKO BOCIPOU3BOJSANICICA B TMOKOJCHUSIX W
KOHTPOJIMPYIOIIEH pa3BUTHE ompeneiaeHHoro mpu3Haka. Ocoboe BHUMaHUE
oOpaTuTe Ha OCHOBHBIE CBOICTBA I'eHa, 2 UMEHHO:

1) mocrostHCTBO (cTabmibHOCTH JIHK, cTrabunbsHOCTh peHoTHIA);

2) TUCKPETHOCTHh (CYIIECTBOBAHME KOHKPETHOTO T'€HAa KaK CTPOTO OYEPUYCHHOTO
yuactka JIHK ©Ha ¢QoHe HempepblBHONH MOCIENOBATEILHOCTH HYKJICOTHIOB B
mozsekyine JIHK);

3) amnenbHOCTh (CyIIECTBOBAaHME T€HAa B JBYX WM HECKOJIBKUX COCTOSHUSX,
HMMEIOIIUX Pa3IMYHOE (PEHOTUITNYECKOE MPOSBICHUE).

OTMeThTE, YTO B COCTABE T'€HOB HMEIOTCA TPAHCKPUOUPYEMBbIE YUYaCTKH,
Hecylre HHPOPMAIIKIO O CTPYKTYype Oeka (3K30HbI); YY4AaCTKU, HE HECYIIIHE TaKOU
uH(bopMaIuu (MHTPOHBI); a TAKXKE PETYJISITOPHBIE YYACTKHU JJIsI OTIO3HAHUS T€HA U
TOYKU Hayajia CYUTHIBAHUS TIPU TPAHCKPUIILIVH.

Bonpocsl st camonpoBepku

1. Kakoga ctpykrypa JHK o Yorcony u Kpuky? Uto eKuUT B OCHOBE BUIOBOI
cnerupuunoctu JJHK?

2. Kak ocymectBusiercs cuares JJTHK?

3. KakoBo crpoenne PHK? Kak cunresupyercs PHK?

4. Kakwue tuniel PHK BbI 3HaeTe, 1 kakoBa WX poJib B CHHTE3€ Oenka?

5. UTo Takoe KOJIOH, 9K30H, UHTPOH, TeH?

6. B uem 3akito4aeTcsi CylHOCTh TEHETUYECKOT0 Koia?

7. Kak ocymiecTBiseTcs peaan3alnus HacaeICTBEHHON NHGOpMAIINH C TeHa Ha

0eJtok?

1.7. Paznen 7. 'eHeTMKA MUKPOOPTraHU3MOB
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B nanHOM pa3zgene u3ydaeTrcs CTPOCHHME M pPa3sMHOXKEHHE OakTepuil u

BUPYCOB, B3auMojielicTBHe (ara ¢ OakTepualbHOW KIJIETKOHM, NAeTcs TOHSTHE O
TEHOTHUIE U (PEHOTUTIE MUKPOOPTAaHU3MOB, PACCMATPUBAIOTCS Pa3IUYHbBIE CIIOCOObI
NEpEHOCAa TEHETHUYECKOTO MaTephala y MHUKPOOPraHU3MOB: KOHBIOTalus,
TpaHcpopMaIs U TPAaHCAYKIIHUA.
C cepenunbl 40-x romoB XX Beka OOBEKTOM T'€HETUYECKUX HCCIEI0BaHUN
CTaHOBSITCS BUPYChl W OakTepuu. bBonblioil BkIag B POXKIECHUWE M pPAa3BUTHE
reHeTuku Mukpoopranusmon BHecnu C. Jlypus, M. [lensOpiok u apyrue ydeHbie
TOro BpeMeHU. [IpenmyIiecTBO MUKpPOOPraHM3MOB KaK I€HETHYECKHX OOBEKTOB
3aKJIFOYAETCSl B MPOCTOTE UX KYJIbTUBHPOBAHUS, KOPOTKOM IEPHUOJIE TE€HEpalUu,
OrPOMHOM YUCJIIEHHOCTH MTOTOMCTBA.

[Ipu um3ydeHun ctpoeHuss OakTepuil U BHUPYCOB HEOOXOAMMO OOpaTHUThH

BHUMAaHHE HA UX OTJIMYUE MEXAY COOOM, a TakKe OT KJIETOK 3yKapuoT. Taxxe
BAKHO 3HAaTh OCOOEHHOCTH Pa3MHOXEHUs OaKTEpHUAbHBIX KJIETOK M BUPYCOB.
Heo6xoaumo ysiCHUT OTIINYUSI BUPYJIEHTHBIX U YMEPEHHBIX (Paros.
B otnnumne oT oco0ell BBICIIUMX OPraHU3MOB, Y KOTOPBIX M3y4arOTCs MPU3HAKU U
CBOMCTBA KaXk/I0 0COOH, Y MUKPOOPIaHU3MOB M3YyUYalOTCsl MPU3HAKU U CBOMCTBA B
IIEJIOM BCEW KynbTyphl (IITamMMa), T.€. COBOKYITHOCTh KJIETOK, BKJIIOUAIOIIAs
MWIJIHOHBI U MWUIHApAbl ocobeil. [lo cmocoOy mutanusi OakTepuu JeJsSITCS Ha
IPOTOTPO(dHBIE U AYKCOTPO(PHBIE — HAJO 3HATH OTJIMYUS MEKy HUMH.

N3yyas crocoObl epeHoca reHeTuueckoil nHpopmaluu y O0akTepuid, Ha/l0
o0OpaTUTh BHUMaHUE Ha CYIIHOCTb KOHBIOTAINH, TpaHC(HOPMAIIMK U TPAHCIYKIIUH,
UX OTJIMYME U 3HAYCHUE.

N3yuenue mnpoueccoB peKOMOWHALUKM HACJIEACTBEHHOTrO Marepuana y
OakTepuil UMeeT BaXKHOW 3HaYEHWE JJI BETEPUHAPHOTO Bpaya, MIOTOMY YTO BEIET K
NOHUMAHUIO TPUYMHBI BBICOKOM H3MEHUYMBOCTU OaKTepUil, MX CHOCOOHOCTH K
MPUOOPETEHUIO CBOWCTB MATOTEHHOCTH WM YCTOWYMBOCTU K JIEKAPCTBEHHBIM
npenaparam.

Bonpocsl 1uist camonpoBepku

1. KakoBo cTpoenue OakTepuii u BUPyCOB?
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2. Kak pa3MHOXkaroTcsi 0aKTepuu U BUPYChI?

3. Uto Takoe npodar, ymepeHHbIe Paru u JIN30reHHs ?

4. Yto noHUMaeTcs 1ol FeHOTUIIOM U (PEHOTUIIOM MUKPOOPTraHU3MOB?

5. Kak mnpoucxoautr OOMEH TEHETHUYECKMM MaTepuajoM Yy OakTepuil mnpu

KOHBIOTAllUU, TPaHC(HOPMALIUU U TPAHCIYKIIHH?

1.8 Paznen 8. U3MeHUYHBOCTH U METOAbI €€ H3y4eHusl

N3MeHYMBOCTh CBOMCTBEHHA BCEM >KMBBIM OpraHU3MaM U SIBIIAETCS OJIHUM
U3 OCHOBHBIX (PaKTOPOB DHBOMIOUMH. M3MEHUMBOCTH OPraHU3MOB SBIISICTCS
OCHOBOMU JJ1 BBIBEJICHUSI HOBBIX MOPOJ KUBOTHBIX, COPTOB PACTEHUM U IITAMMOB
MUKPOOPTAaHU3MOB.

[Ipu u3yuenun matepuaia 3TOM TEMbl HEOOXOAUMO OOpaTUThL BHUMaHUE Ha
TO, YTO U3MEHYHBOCTh MOJKET OBITh HACIEACTBEHHOM M HEHacieACTBeHHOH. X
OTJIMYME B TOM, YTO B IIEPBOM CJIydya€ BO3HHUKIINE H3MEHEHHUS IE€PEIAr0TCs
CJIEAYIOIIUM MOKOJICHHUSIM, @ BO BTOPOM — HE TIepeAaroTcs. XapakTep U3MEHEHUH 1
NPUYMHBI, MX  BBI3bIBAIOIIME, HACTOJIBKO  pa3jiduHbl, YTO  IOSBUJIACH
HEOO0XOJIUMOCTh B KJIaCCU(PUKAIIUU SBJICHUN U3MEHYUBOCTHU.

B or1oli Teme wu3ydaeTcsi COBpEMEHHas KiacCu(uKalus HW3MEHUYHUBOCTH.
Brigensitor MYTaIlMOHHYIO, KOMOWHATHUBHYIO, KOPPEJALMOHHYIO u
MOJU(PUKAIIMOHHYIO U3BMEHYUBOCTh. CTYJIEHT JIOJKEH U3YYUTh CYyTh KaXKJI0I0 BUAa
U3MEHYUBOCTH, OOpaTHB 0co00e BHUMaHHE Ha (aKTOphI, MX OIPEACIAIOININE.
MyTaniioHHasT ~HM3MEHYMBOCTH  OOYCIIOBJIEHA HW3MEHECHHEM T'€HETHYECKOIO
Marepuajia Ha pa3HbBIX YPOBHAX (FEHHOM, XPOMOCOMHOM, TE€HOMHOM);
KOMOWHATHUBHAsI — HE3aBUCHUMBIM PACXOXKICHUEM XPOMOCOM TPH PEAYKIIMOHHOM
JeJIEHUN Meio3a W KPOCCHUHTOBEPOM; KOPPEISAIMOHHAS — CBSA3bI0 MEXIY
NpU3HaKaMM U IUJICHOTPONHBIM  JICUCTBUEM T'€HOB; MOAU(MUKAIMOHHAS —
(dakTopamMu BHEIIHEW Cpenbl, B YaCTHOCTHU, YCIOBUSMU KOPMIICHUS U COJCP>KaHUS
CEIIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX. Hamo BBICHUTH 3HAUEHHE Ka)KAOTO BHA

HU3MCHYMBOCTH B CCIICKIIMH )XMBOTHBIX.
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JInst m3ydeHus SBIEHUW W3MEHUYMBOCTH OPTaHU3MOB IIHPOKO WCTOIB3YETCS
OnoMeTpuyeckuid  MeTon  (BapuallMOHHAs,  OMOJIOTMYECKas  CTAaTHUCTHKA),
OCHOBaHHBIN Ha 3aKOHE OOJBIINX YUCEN U TEOPUU BEpPOATHOCTU. M3yueHue 3Toro
METO0/1a HEOOXOJMMO HAYaTh C BBISICHEHUS MOHATUM «T€HEpaJIbHAsi COBOKYITHOCTHY
u «BBIOOpKaAY. [Ipym 3TOM Hamo 00paTUTh BHMMaHHE HA TPEOOBAHUS, KOTOPBHIM
JOJKHA YAOBIETBOPATH BHIOOpKA.

HeoOxoaumMo wW3ydnuTh MPUHIMIBI COCTABJICHHUS BBIOOPKH, MOCTPOCHUS H
00pabOTKM BapUALIMOHHOTO pfAJla M CHOCOObI BBIYUCICHUS OCHOBHBIX €r0
nokaszaTenen: cpenHsasa apudmerudeckas ( X ), CpedHEe KBaJpaTHYECKOe
oTkJIOHeHUue (G), KoddduimeHt uzmeHunBoctu win Bapuanmu (Cv), ommbka
cpenHeit apupmeTraeckom (S x ).

MeToapl BBIYMCIICHHS BBINICHA3BAHHBIX IOKAa3aTeJICH, a TakXKe KPUTEPHS
JOCTOBEPHOCTH  Pa3HOCTH,  KOI(PPUIMEHTOB  KOpPPENALUU,  PErpeccud,
HACJIETyEeMOCTH, a TaKKe KPUTEPHS (2 H3N0KEHBI B COOTBETCTBYIONINX YYEOHBIX
MOCOOUSX.

Ha ¢dopmupoBanue mpu3HaKOB >KMBOTHBIX OKa3bIBACT BIIMSHUE HE TOJBKO
HACJIEJICTBEHHOCTh, HO U Apyrue (QaxTopsl (YCIOBUS KOPMIICHUS U COJEpKaHUS,
BO3pacT, (PU3MOJIOTUYECKOE COCTOsTHUE U T.1.). [Ipr HEOOXOIMMOCTH ONpeIeTICHUs
JOJIA  BJIMSIHUSL OTIEIbHBIX (DAaKTOPOB HA HW3MEHYMBOCTHh IIPU3HAKA CIIETYET

00paTUTHCA K TUCIIEPCUOHHOMY aHAIU3Y.

Bonpocsl st camonpoBepku

I. Yro Ttakoe MyTaMOHHAs W3MEHYUBOCTH? UYUTO SBIAETCA NPUUYMHOMN
BO3HUKHOBEHUSI MYTaIlHi1?

2. Urto Takoe KOMOWHATHBHAS WM3MCHYMBOCTh M KAKOBBI IIPUYUHBI €€
BO3HHUKHOBEHHA?

3. Kakass M3MEHUYHMBOCTh HA3BIBAETCA KOPPEISIIUOHHOW M KAKOBO €€ 3HAYCHHE B
MJIEMEHHOU padoTe?

4. Yto crnemyeT MOHUMATh 10T MOAU(PUKAITMOHHON N3MEHYHBOCTHIO?

5. Yrto Takoe Ouometpusi?
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6. Kakue ctaTucTruueckue nokas3areiu XapakTepu3yoT COBOKYITHOCTb?
7. Kakue nokasarenu XapakTepu3ytoT H3MEHYUBOCTh?

8. Kak MOKHO OLICHUTb CBA3b MEXKIY MTPU3HAKAMU ?

9. Kak onieHuBaeTcst JOCTOBEPHOCTD PA3HOCTH MEXKAY CPEAHUMU
apu(pMETUYECKUMU JABYX BHIOOPOUYHBIX COBOKYITHOCTEH?

10. C kakoil 11eJ1bI0 UCIIOJIB3YETCS JUCTIEPCUOHHBIN aHaATU3?

1.9.Pa3znen 9. MyranuoHHasi U3BMEeHYMBOCTH

MyTtannoHHass ~ W3MEHUMBOCTb,  Hapsay €  KOMOMHAaTMBHOH U

KOPPEJSIMOHHOM, OTHOCUTCS K HACJIEICTBEHHON U3MEHYUBOCTH.
Ona mnpencraBisger OOJBIION HMHTEpPEC I 300MHXEHEPOB W BETEPUHAPHBIX
Bpadeil, Tak Kak SBJIIETCS ITOCTaBUIMKOM HOBBIX ajulejiel T'€HOB WM Bapualuid
IPU3HAKOB, BKIIOYAas TIEHETUYECKHWE aHoOMalmh. B CBsI3W € TeMm, 4YTO
BO3HUKHOBEHUE U PA3BUTHUE MYTALlMOHHON TCOPHUM IIPOXOIUT YEPE3 BCIO UCTOPUIO
IeHETUKH KaK HayKH, CielyeT 0OpaTUTh BHUMAaHHUE Ha poJib ee ocHoBaTesns ['yro ae
®pu3a, a Takxke BKIag oreuyecTBeHHbIX yueHbIX C.M. Kopxunckoro, I'.A. Haacona,
I''E. ®wmnnosa, H.B. Tumodeera-Pecorckoro, A.C. Cepedporckoro, H.II.
HNy6ununa, M.E. Jlo6amoBa u ap. OCHOBHBIMU BOIIPOCAMH, U3yYa€MbIMU B 3TOH
rJIaBe, ABJISIIOTCA: KJIacCU(PUKaUusg MyTaluuid, MEXaHU3M BO3HUKHOBEHUS MyTalUl
1 IpoOJIEMBbI HKOJIOTUYECKON T€HETUKH KUBOTHBIX.

MyTanussmMu  Ha3bIBaIOT CTOWKHME u3MeHeHuss B crpykrype [JHK wn
KapuoTurie, Kotopele B rmpouecce pemmkanuu JHK nepenarorcs B psany
KJIETOYHBIX IIOKOJIEHUH M IOKOJEHUN OpraHu3sMoB. CyIIEeCTBYIOT pa3ju4yHbIC
CUCTEMbI KJaccUu(UKAlMKM THUIOB MyTaluii, HaumboJiee PpaACIPOCTPAHCHHOU
ABIIIETCS KJIacCU(UKALIMSA MO0 XapakTepy U3MEHEHUs TeHOMa. BhinensitoT reHHsie,
XpPOMOCOMHBIE W TE€HOMHble MyTaluu. CTyneHTy HeoOXOJAUMO BBISICHUTH

XapPaKTCPUCTUKY KAKIOT'O THIIA MYTaHHﬁ, IIPUYKMHBI, KX BBI3BIBAIOINUC, BIMAHUC HA
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KU3HECTIOCOOHOCTh, TIJIOJIOBUTOCTh, CHUKEHUE YCTOWYMBOCTH K OOIE3HAM,
MPOAYKTUBHOCTH U MPUBOJISIIKNE K JPYTUM BPEIHBIM MMOCIEICTBUSIM.

Heobxonumo o6paTuTh BHUMaHUE HA TO, YTO MyTallUl MOTYT BO3HHKATh KaK
€CTECTBEHHBIM IyTeM (CIIOHTAaHHO), TaK W TMPU BO3ACHCTBUU HAa OPraHU3M
MOCPEJICTBOM Pa3IMYHBIX (PAKTOPOB (MHIYLMPOBAHHBIA MyTareHe3). BoisicHure
3HAYEHUE UHAYLIUPOBAHHBIX MYTAIIMH B CEJIEKIIMU MUKPOOPTaHU3MOB, PAaCTCHUHN U
KUBOTHBIX.

O3HAKOMBTECh C TAKUMH TMOHSATUSIMHU, KaK MyTareHe3 U MyTaOWIbLHOCTh, U
BBIICHUTE (haKTOPbI (MyTareHsl), KOTOPbIC MPUBOJST K BOSHUKHOBEHUIO MyTallUil U
noJipa3/ieNIsitoTesl Ha (U3MYecKue, XuMudeckue u ouonormdyeckue. Heob6xomumo
MPEJCTABIATh TEHETUYECKHUE MOCIECTBUS OT 3arpsiI3HEHUST OKPY KaIOIIEH Cpebl U
3HaTh METObI 3aIIUTHI )KUBOTHBIX OT MyTarcHOB.

B cenexnmoHHOM TIaHe aKTyaJdbHBIMH 33JlayaMU BETEPUHAPHBIX Bpaueu U
300MH>KEHEPOB SIBJIAIOTCS BBISIBIICHUE )KUBOTHBIX C HECTAOMIIBHBIMU T€HOMaMU, UX
OpakoBKa ¥ OTOOp JJsi BOCHPOM3BOJICTBA 0OCOOEH CO  CTaOWJIbHBIMU
MaJIOYyBCTBUTEJIBHBIMU K SKCTpEMabHBIM (haKTOpam Cpe/ibl FTEHOMaMH.

Bonpocsl st camonpoBepku

1. Uto Takoe MyTanuu U MyTareses?

2. Kakue cyliecTBYIOT TUIIbI YACIOBBIX M CTPYKTYPHBIX abeppanuii 1 XpoMocom?
3. KakoBbl BO3MOXHBIE MPUUMHBI U MEXaHU3MbI 00PA30BAHMS XPOMOCOMHBIX
MyTanun?

4. B dyeMm 3akiItouaeTcsi MOJICKYJISIPHBIM MEXaHU3M T€HHBIX MyTallUM ¥ XapakTep ux
BJIUSIHUA Ha OMOCUHTE3 Oenka?

5. B dYeM coctouT pazHMIAa MEXAY CIOHTAaHHBIMHU W WHAYLHPOBAHHBIMU
MyTalusIMA?

6. Kakue n3BecTHBI MyTareHHble (aKTOPHI?

7. KakoBa poJib penapupyomx CUCTEM B MyTal[MOHHOM Mpoliecce?
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1.10. Pa3zjnes 10. OcHOBBI 3K0J10I0-BeTEPUHAPHON T'eHETUKH

Tepmun «dapmakorenetuka» BBel B Hayky B 1959 r. Borenb, koTopblii
IIEPBBIM 3aMETWJI CYIIECTBOBAHWE TE€HETMYECKOIO0 KOHTPOJIA HAJ pPEakUUsIMU

OpraHn3Ma Ha BBEACHUC JICKAPCTBCHHBIX BCIICCTB.

I'eneTnyecku O6YCJ]OBJ]CHHI>IC oTiIM4nA B PCAKIOUAX OpraHu3Ma Ha

JICKApPpCTBCHHBIC BCIICCTBA 3aBUCAT!

1. Ot 3aMeneHHOro MeTaboanu3Ma JIEKapCTBEHHBIX BEILIECTB, BCIEICTBUE YETO
BO3HUKAET pe3Kasi peakiusi opraHu3Ma Ha (hapMaKoJIOTHYECKUE MpenapaThl
(oOpa3oBaHKe HEAOCTATOYHOI'O KOJIMYECTBA COOTBETCTBYIOMIMX (DEPMEHTOB,
WJIM C HEJIOCTATOYHOU UX aKTUBHOCTHIO).

2. OT yCKOpPEHHOTO MeTaboJM3Ma JIEKAPCTBEHHBIX BEIIECTB, PE3YJIbTATOM
KOTOpPOro sBisieTcss ciabast (apMakoJorMyeckas peakuuss OpraHusma u
MOHIKEHHas JieueOHast 3 (PEKTUBHOCTh IIPENapaToB.

3. OT HapylieHuss HOPMAJIBHOTO B3aUMOJCUCTBUS MEXIY JIEKapCTBEHHBIMU
BEIIECTBAMU M META0O0JIUTAaMHU, YTO MOXKET MPHUBOJIUTH K OOpa30BaHUIO

BPCAHBIX XUMHUYCCKUX COGI[I/IHGHI/Iﬁ 1 HETaTUBHOM pPCaKkin OpraHu3ma.

Takke MOryT BO3HHMKaTh HETUIIMYHBIE pEAKIMM OpraHu3Ma Ha
JIEKapCTBEHHbIE BELIECTBA, MPSIMO HE CBS3aHHBIE C TE€HOTHIIOM OpraHus3Ma, a
ABIIIOTCS. PE3yJbTAaTOM aJUIepru3aluy, OcjaabJeHHs] 3allUTHBIX MEXaHHW3MOB
opranusma. Yaiie Bcero 3To pe3yiabTaT PEepMEHTHBIX 1€PEKTOB (IH3IUMOTIATHIN).

DOH3UMONAaTUM — HACJIEJICTBEHHbIE HAPYILIEHUS CTPYKTYpbl U (QYHKIHH
(epMeHTOB, MEeTa0OIM3UPYIOIIUX JIEKapCTBEHHbIE BeliecTBa. OHU BO3HUKAIOT B
pe3ynbTaTe MyTallMil ONpENeNeHHbIX TE€HOB M UIPAIOT BAXHYIO poOJb B
BO3HHKHOBEHUM HETAaTUBHOIO JCHCTBUS MHOTMX JIEKAPCTBEHHBIX BeEIIECTB. B
OJIHOM CJIy4ae JECWCTBHUE JIEKAPCTBEHHBIX BELIECTB YCHJIMBAETCS HACTOJBKO, YTO

O6YCJ18,BJ'II/IBaeT HCKCIIATCIBHBIC ITOCICACTBHUA, 4 B APYIOM — JICKAPCTBCHHLIC
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BELIECTBA IMPOBOLUPYIOT OOOCTpEHHE XPOHMYECKHX 3a00JeBaHUil, KOTOpHIC
MPOTEKAJIH JJATEHTHO.

lupokoe npuMeHeHne aHTUOMOTUKOB M IPYTUX JIEKAPCTB MPHUBEIO K TOMY,
YTO T€HETUYECKas PE3UCTEHTHOCTh MATOIE€HHBIX OakTepuil BO3pocia J0 TaKou
CTENEHU, MIPU KOTOPOH YacTO 3aTPyJHEHO JieueHne MHQPEKIMOHHbIX Ooje3Hei. B
AHIIMM Cpelld U3yYEHHBIX IITaMMOB CalbMOHEIT 61% okazalcs pe3uCTEHTHBIM K
OJIHOMY MM OoJiee aHTMOMOTUKOB. B 3T0i1 ke cTpane B 1977 1. 62,6% mraMmoB
E.coly, BbAEIEHHBIX OT KpPYHHOIO pOraroro CKOTa, ObUIM PE3UCTEHTHBIMHU K
cTpentoMulluHy U 47% - K TETpalUMKIWHY, @ Y CBUHEA — COOTBETCTBEHHO 5,5 U
47,1%.

VY ckoTa, maBUIEro OT pPEeCHUpaTOpHBIX OoJie3HEH, BblaeneHo Oosee S0%
KyJbTYp HacTepeslyl, yCTOWYUBBIX K Cylb(paHUIaMUAaM U CTPENTOMULIUHY, a 75%
ObLIM HEUYBCTBUTEJIbHBI K TETPALIUKIINHY.

Ha HekoTopbix ¢epmax B SIMOHMM BO BpeMs 3MHU300THH CAJIbMOHEINJIE3a Y
TEJSAT BHIACISUIU 10 77% yCTOMUMBBIX K XJI0paM(EHUKOIY IITAMMOB CaJIbMOHEII,
cpenu KOTopbIX 85% OBLIN TaK)Ke YCTOMYMBBI K TETPALMKIMHY, CTPENTOMULIMHY U
cyiabdaHuIaMuaM. Pe3uCTEHTHOCTh MOJHOCTBIO NeEpelaBajach MOCIETYIOINUM
MOKOJIEHUSIM CaJIbMOHEIL.

Bo MHOrHX cTpaHax MOBBILIEHHE PE3UCTEHTHOCTH K Pa3IM4HbIM JIEKaPCTBAM
OoOHapyXE€HO y TeJIbMHHTOB W KJIEIIeH. YCTaHOBJIEHO, YTO INPUMEHEHHUE OJIHOTO
npenapara BeJeT K BOSHUKHOBEHHIO YCTOMYMBOCTH KIICLIEH K 3TOMY Ipenapary B

teyedue 5-10 jer.

Bonpocsl auist camonpoBepku

1. [lepeuncnuTe METO/IBI IKOJIOTO-TEHETUYECKOTO MOHUTOPUHTA

2. Kakue epmeHTHI MeTab0IM3Ma KCEHOOMOTUKOB Bbl MOXkeTe Ha3BaTh?

3. Uto Takoe reHeTuYecKuii momMophuszm?

4. TlepuuucianTe JOCTOMHCTBA U HEIOCTATKA METOI0B OMOUHIUKALIH

5.Kakoe BiMsSHUE OKa3bIBAIOT (AKTOpbI BHENIHEH Cpeapl Ha TEHOM

CEJIbCKOXO3SIHMCTBEHHBIX KHBOTHBIX ?
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1.11. Pa3gen 11. I'eHeTH4ecKkue 0OCHOBBI OHTOT€HE3A
B otoii Teme paccmarpuBaeTcs OAMH M3 CIOXKHEWIIMX  BONPOCOB
COBPEMEHHOW T€HETHKH: KaK U B KAKOH IMOCIEAOBATEIbHOCTU B XOJI€ Pa3BUTHS
OPraHU3MOB pean3yeTcs TeHeTHYecKas wWHOpManus, 3amnvcaHHas B BHIE
yepeaywomuxcs  HykieotunoB JIHK, B KoHKpeTHbIH  MOPQOJIOTHYECKHM,
bU3HOIOTHYECKHUM, OHMOXMMHUYECKHM, TIOBEICHUCCKUNM WM  XO3SMCTBEHHO
TMIOJIE3HBIN MpU3HAK?

BnusiHne reHOB Ha pa3BUTHE IPU3HAKOB, IYThb OT I'€HA K IPU3HAKY Y
IIPOKAPUOT U DYKAPUOT UMEET NPUHLUMUIMUAIBHBIE OTIIMYUA. Y MPOKAPUOT IIyTh OT
TEHA K MPU3HAKY MOXHO MPEJICTABUTH B BUJIE CXEMBI:

OnuH red oguH —@epmeHT (0es10K) — OJMH MPU3HAK

dopMUpOBaHUE MPU3HAKOB BBICIIUX OPraHU3MOB (IYKApUOT) MPOUCXOJIMNT,
KaK MpPaBWIO, IOJ JEHUCTBUEM MHOTMX TI'€HOB, BO B3aUMOJCHUCTBUM HUX JPYT C
OPYTOM W TIOJ ONPEAECICHHBIM BIUSHUEM YCIOBUM cpenbl. Tak, y KpPYIHOIO
pOraToro CKoTa MpU3HAK OKPACKH LIEPCTHU KOHTPOJUpYETCs 12 mapamu reHoB, y
IJIOOBOM MYyXHM IPHU3HAK OKpacku ria3 — 20 mapamu reHoB. He MeHee crnoxkHOU
SIBJISIETCS HACJIEJCTBEHHAss OOYCIOBJIEHHOCTh MHOTHX XO3SIMICTBEHHO IOJIE3HBIX
IPU3HAKOB (PKMUBasi Macca, IMI0I0BUTOCTh, HACTPUT MIEPCTH, SUIIEHOCKOCTD). Takue
MPU3HAKKU PA3BUBAIOTCA KaK pe3ysbTaT B3aUMOJACHCTBUSI MHOTHUX I'€HOB (Y4acTKOB
JTHK).

['eHeTyecknii KOHTPOJIb MPOLIECCOB PA3BUTHUS MHTEHCUBHO M3Yy4aeTcs Ha
IIpUMEPE BIUAHUSA MATEPUHCKUX TIE€HOB HA pPAaHHUX CTAAUAX pPa3BUTHUSL.
VY cTaHOBIJIEHO, YTO B MEepUO] 00pa30BaHUs SIMIIEKJICTKA B MATEPUHCKOM OpraHu3Me
B HEH HaKalJIMBAalOTCS MPEAIICCTBEHHUKA HYKJIECHHOBBIX KHCJIOT, OCJIKOB U
MIUTATEIbHBIX BEIIECTB, OKA3bIBAIOIIMX BIMSHUE HA PA3BUTUE 3UTOTHI.

OO6paTuTe BHUMaHKE Ha BaXKHYIO POJIb B OHTOT€HE3€ SACPHO-IIUTOIIA3MATHYECKUX
OTHOILIEHUM, B3aUMOJIEUCTBUS TEHOB U LIUTOILJIA3MBbl.

OnuuM w3 HamOoJiee BaKHBIX BOIMPOCOB ATOM TEMbI SIBIAECTCS TEOPHUS

perymsiimun cuaTe3a U-PHK u 6enka ®. JKako6a u XK. Mono. CornmacHo 3Toi

TCOpUH, PA3JININA TKaHEH opraHu3Ma 110 Ka4YC€CTBCHHOMY M KOJIMYCCTBCHHOMY
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cocTaBy OenkoB U (EpPMEHTOB OOBSICHAIOTCS TEM, YTO B KJIIETKaX HMEETCS
MEXaHU3M, PETyJIUPYIOIMA aKTUBHOCTh TE€HOB U 00ECeuuBaIOUIUil CUHTE3
JOCTATOYHOTO KOJIMYECTBA OEJIKOB B HYKHOE BpEMSI.

N3yunte Takke BONPOCHI O BIMSHAM HA Pa3BUTHE KUBOTHBIX
(U3HOIOTUYECKA AaKTUBHBIX COEIUHEHMH (MHIYKTOPOB, TOPMOHOB), HEPBHOM
CUCTEMBI U (JaKTOPOB BHEIIHEN CPE/IBI.

Bonpocsl as1s1 camonpoBepKu

1. B uem 3akiro4yaeTcs HEHTPOBAs TEOpUs reHa’?

2. Yro cobol nmpeAcTaBiseT r'eH U KaKOBO €ro CTpoeHue?

3. Kak BnusitoT reHsl Ha ((OpMHUPOBAHHUE IPU3HAKOB Y AYKapUOT?

4. Yrto nonumaercs noa AuddepeHunanbHON aKTUBHOCThIO T€HOB HA Pa3HbIX
JTarax OHToreHesa?

5. UTO U3BECTHO O B3aMMOJCICTBUU SAPA U LIUTOIIA3MbI B Pa3BUTUH?

6. B uem 3axmouaercs cymuocts Teopun ®. Kakoba u K. MoHo B perynauuu
cunte3a u-PHK u 6enka?

7. Kak BimsieT cpefia Ha pa3BUTHE MPU3HAKOB?

8. Kakue BbI 3HaeTE€ KPUTHUECKUE NTEPUOABI OHTOTEHE3A?

1.12. Pa3gen 12. 'eneTnueckue oCHOBBI DBOJTIOLINH. [ eHeTHKA
MOy JISI NI

B Tteme paccmatpuBaroTcs cienyromue Bonpockl: 3GPeKTuBHOCT 0TOOpA B
NOMYJSIIHUSIX M YHUCTBIX JIMHUAX, CTPYKTypa CBOOOJHO pa3MHOXKAIOIIEHCS
MOMYJISIIIUY 110 TCHOTHUTIAM, BIUSHUE 0TOOpa HAa CTPYKTYPY MOIYJISIITUU, H3MEHECHUE
MOMYJISAIUA TIPU OTCYTCTBHU CBOOOJHOTO cCHapwBaHUs (IIPU CKPEIIMBAHUHM U
UHOPUJIUHTE).

N3yuenne mMarepuana HAYHUTE C BBIACHCHMS TOHATUM «IOMYJSALUSY U
«4UuCTasg TUHUS». 3aTeM 03HaKOMbTeCh C paboTamu B. MoranHceHa mo BBISICHEHUIO
¢ dexTuBHOCTH OTOOPA B MOMYJSIUSAX M YUCTHIX JUHUAX. [Ipu 3Tom oOpatute
BHUMAHHWE Ha MPUYUHBI, TPUBOJAINIME K pa3HOW 3(P(HEKTUBHOCTH OTOOpa, U Ha

SBJICHHE PETPECCUU, B CHITy KOTOPOW JOYEPHEE (CHIHOBBE) MMOKOJIEHUE HACIETYET
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JIVIIb YaCTh POAUTEIBCKOTO OTKIIOHEHHS OT CpeaHen. JlecTBruEe perpeccu MOXKHO
HaOMoAaTh TpU OTOOpPE MO XO3SHCTBEHHO IMOJIE3HBIM MPU3HAKaM >KMBOTHBIX
mo0o0ro craaa (Hanpumep, o Y00, MPOIEHTY KUPA).

B cBoOogHO pa3MHOXarolielcs MONyJsaiuu  HaboaeTcs  OompenesieHHas
CTpyKTypa (COOTHOIIEHHE) TEHOTUIIOB. 3aKOH O CTPYKType CBOOOIHO
pa3sMHOXKaIOIIEUCsT TonyJisiiud U GopMmyJia JiJisi ONPEAEICHUs 3TOU CTPYKTYPHI
ObuT mpensiokeHbl B 1908 1. anrnmiickuMm MatemaTukoM I'. Xapau U HEMEIKUM
Bpauom B. BaiinGeprom.

[Tonb3ysice popmynoit Xapau-BaitHOepra, MOKHO ONpPENETUTh CTPYKTYPY
NOMYJISIMKA 10 TeHoTunaM. JIis mpaBWIIBHOTO — TOJb30BaHUS — (POpMYJION
HEOOXOJIUMO YSICHUTD MTOHSATUS «4ACTOTA TEHOTUIIOBY U «KOHIIEHTPALIUSI TEHOBY.
Ilpumep. B nomynsiiuu kuBOTHBIX U3 20 ThIC. 0ocoOelt BcTpevaeTcs: 1 anpOMHOC.
Bpruncnure 4acTtoTy JOMHUHAHTHOTO M PELECCHUBHOTO aJuIeNiell M OMNpENesIuTe
TEHOTUITUYECKYIO CTPYKTYPY MOMYJISIIIUU.

Pewenue 3aoauu.

Ecnu wm3BecTHBI 4acTOThl pa3HbIX (DEHOTUIIOB B MOMYJSLMH, TO Ha OCHOBE
dbopmynsl Xapau-BaiiHOepra MOKHO COCTaBUTh MPEICTABICHUE O PACIPEICICHUN
B HEIl COOTBETCTBYIOIINX F€HOTHUIIOB.

VYpasuenue Xapau-BaiinOepra:

p2+2pq+qg2=1,

r7i€ p —4acToTa JOMUHAHTHOTO aJlIeIs;

g — 4acToTa PEUECCUBHOTO aJUIeIs.

1. YcnoBHble 0003HaUEHUA aJlienei

N3BecTHO, 4TO ATLOMHU3M — PELIECCUBHBIN MTPU3HAK (AJUICNb «a»), TOITOMY
TCeHOTHUIT aJTLbOMHOCOB «aa, a TEHOTUIT HOPMATBHBIX 0C00eH «AA» 1 «Aay.

2. OnpenenuM 4acToTy albOMHOCOB «aa» M BBIPA3UM €€ B JIOJISIX CIMHHIIBL:

> 1
q'22 = 39900 = 0.00005.
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3. Yacrora amiens aTbOMHU3Ma «a» COCTaBHT:

qa= Va'a =~0.00005 0007

4, Ol'[peI[CJII/IM 9aCTOTY AOMHUHAHTHOI'O aJIJICIIA «A» Ha OCHO-

BE (POPMYIBI:

pA+qa=1;

pA=1-qga=1-0,007 =0,993.

5. OmpenensieM YacTOTy TOMO3UIOT M TETEPO3UTOT Cpear (PEeHOTUITUYECKH
HOPMAaJIBHBIX 0COOEI:

p’AA = 0,9932 = 0,98605 mm 98,605%

2pqAa=2-0,993 - 0,007 = 0,0139 umu 1,39%.

OTtBeT: reHoTUIINYeCcKask CTPYKTypa NOMYJIAIIMN TAKOBA —

AA —98,605%
Aa—1,39%
aa — 0,005%

CoOOTBETCTBEHHO, KOJUYECTBO 0cobei B abcomoTHRIX mudpax 19721; 278; 1.

JUist  Ay4mero yCBOGHHSI JTOTO Marepuaja PEKOMEHIYeTCs PelInuTh
HECKOJIPKO 3aJ1au, UMEIOIIUXCS B BOIPOCaX KOHTPOJbHOU paboThl. B cremyromumx
pasjieniax TeMbl pacCMaTpPUBAETCS BJIMSHUE OTOOpPAa Ha CTPYKTYPY MOMYJISIIUH.
OOparute BHUMaHUE HA Pa3inyus B JIEUCTBUM €CTECTBEHHOTO U MCKYCCTBEHHOTO
oTOopa, OTOOpa MO JOMUHAHTHBIM M PELECCUBHBIM MpU3HAKaM, a TaKKe Ha
BIIMSIHUE Pa3IMYHON MHTEHCHBHOCTH OTOOpA.

Tak  kak  OOJNBIIMHCTBO  XO3SMCTBEHHO  TOJIE3HBIX  TPHU3HAKOB
CEIBCKOXO3SIMCTBEHHBIX JKHUBOTHBIX (KOJHMYECTBEHHBIX) B 3HAYMUTEIBHOHM Mepe
3aBUCIT OT YCJIOBUH Cpeabl, HEOOXOAWMO 3HaTh, KaKk cpeia BIUsSET Ha
MHTEHCUBHOCTH OTOOpA.

B cBoeit mpakTuueckoit paboTe CrenuaiucT UMEET JIeJI0 C MOIMYJISIUsIMU, B

KOTOPBIX OCYIIECTBISIETCS MOA00p (TOMOT€HHBIA M T€TEPOTCHHBIN), a,
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CJIeIOBaTEIbHO, OTCYTCTBYeT CBOOOmHOe crnapuBanue. I[lombop BooOme, a
CKpEIIUBaHUE ¥ MHOPUIMHT OCOOEHHO CHIILHO BJIHSIOT HA CTPYKTYPY MOMYJISIIUH.
[Ipu ckpemmBaHWM B TIOMYJSAIUSAX BO3PACTAET T€TEPO3UTOTHOCTH, & B TIEPBOM
TIOKOJICHUM HAOJIIO/IaeTCsl SIBJICHWE TeTEPO3Hca, MPEACTABIIONEe OOJBIION
MPaKTUYECKUA NHTEPEC MPU PA3BEICHUN CEITHCKOX03SHCTBEHHBIX KUBOTHBIX.
NHOpuanHT XK€ BEAET K BO3PACTAHHIO TOMO3UTOTHOCTH M COXPAHEHHUIO Y
MOTOMKOB TPHU3HAKOB POJUTENEH, HaxoJsImmxcsi B pojactBe. Kpome Toro,
WHOPHUIMHT OKa3bIBaC€T BIUSHHUC HA BBHIMICTUICHUE PEIICCCUBHBIX JICTANBHBIX H
nosyneranbHbix reHoB. C. Paittom mnpemioxena ¢dopmyna s OIEHKHU

BO3paCTaHuA T'OMO3HUI'OTHOCTHU IIpHU I/IH6pI/II[I/IHF€.

Bomnpocel Asst camonpoBepKH

1. Uto Takoe momyJysius ¥ YucTas JUHUS?

2. KakoBa ¢dopmyna Xapau-BaitHOepra mis omnpeAesieHuss COOTHOIICHUS
T€HOTUIIOB B CBOOOIHO Pa3MHOKAOUIEICS TOMysUn?

3. Kakue gakTopsl onpeaensitoT reHeTUYECKYH0 SBOJIOIUIO B MOMYISAIUIX ?

4. KakoBa poyib MHOPUIMHTA B MOSIBICHUU YPOJCTB y KUBOTHBIX U JPYTUX
F€HETUYECKUX aHOMAJIUL?

5. UTo Takoe reHeTUYECKU Tpy3 U KaK ONPEIETUTh €r0 YPOBEHb BIOMYISIUAX ?

1.13. Pa3nen 13. OcHOBBI HIMMYHOT€HETHKH M OMOXMMHMYECKON reHeTUKHI
['pynnel KpoBU ¥ OGMOXUMHUYECKHUI TOTUMOPHU3M

N3yyeHne TeMbl HaYHUTE C O3HAKOMIIEHHS C UCTOpUENH MMMYHOIE€HETHKH,
1OCJIe Yero MOKHO MEPEeUTH K M3YYEHUI0O UMMYHOTE€HETUKH >KUBOTHBIX. B 3TOM
paznene TeMbl HEOOXOAMMO BBISICHUTH METObI ONpEACNICHUs] TPYII KPOBH Yy
KUBOTHBIX, B OCHOBY KOTOPBIX IIOJIOKEHO HCIOJIb30BAHUE B3aUMOJCHCTBUS
MMMYHHBIX aQHTUTEJ] C aHTUT€HHBIMU (PaKTOpaMu SpUTPOLUTOB KpoBu. OOpatute
BHUMAaHHE Ha OOJIBIIIOE KOJMYECTBO AHTUTEHHBIX (DAKTOPOB, OOHAPYKEHHBIX Y

Pa3HbIX BHIOB CEJIBbCKOXO03SMCTBEHHBIX JKHUBOTHBIX, U KO,Z[OMI/IHaHTHBII‘/’I THUII UX
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HacjenaoBanus. [ MOHUMaHUsI METOIOB OMPENENICHUS TPYIIT KPOBU HEOOXOIUMO
BBISICHUTD, UTO TaKOE€ CUCTEMBI IPYIIN KPOBU M KAKO€ KOJIMYECTBO MX BBISBICHO Y
OCHOBHBIX BHJIOB CEJIbCKOXO3SIICTBEHHBIX )KHBOTHBIX, YTO CJICyEeT TOHUMATh O]
dbeHorpynnamu 1 Kakoi CUMBOJIMKOM MOJB3YIOTCS 171l UX 0003HAUEHHUS.

OTOT pa3fen 3aBepuIaeTCs pPacCMOTPEHHUEM METOJUKH HM3rOTOBIICHUS
pEareHToB, UCIOIb3YEMBIX IIPU U3YUYEHUHU TPYII KPOBU Y Pa3HbBIX BUJIOB.
JlocTikeHHsT UMMYHOTE@HETUKH UCIOJIb3YIOTCSl B IIPAKTUKE KUBOTHOBOJICTBA JIJIS
KOHTPOJIS TIPOUCXOXKICHUS TIJICMEHHBIX )KHBOTHBIX, OTIPEICICHUS POACTBA TIOPOI,
JUISL BBISIBIIGHUS OJIHO- WM JBYSHIIEBOTO MPOUCXOXKIEHUS OJU3HENOB, NpU
00BSCHEHUH MTPUPOJIBI FTEMOJIUTUYECKON OOJIE3HU MOJIOTHAKA U T.]I.

B mocnegHee BpeMs MpOSBISETCS WHTEPEC K HM3YUYCHHIO MOJMMOpHU3Ma
OCJIKOB, B OCHOBE HACJIEIOBaHUS KOTOPOIrO JICKHUT SBJICHHE MHOXECTBEHHOTO
aJuleTM3Ma W KOJOMHUHAHTHOCTH. JIJig aHanmm3a TEeHEeTHYECKOTo OeIKOBOTO
nmoymMopr3Ma Yalie Moab3YI0TCS 30HATBHBIM JJIEKTPO(HOpPEe30M B KpaxXMalbHOM
rejie, OCHOBAHHOM Ha CIOCOOHOCTH Pa3HBIX OEJIKOB C Pa3HON CKOPOCTHIO
MePEABUTATHCS B TOJIE MOCTOSHHOTO TOKa. Pe3ynbTaThl aHamm3a moiaumopdu3ma
6enkoB (TpaHcheppuHbl, reMOrao0uH, psig GEpMEHTOB U Ap.) UCTOJIB3YIOTCS IS
BBISICHEHUST OWOXMMHYECKOW WHIWBHUAYATbHOCTH OpTaHW3Ma, TEHETHYECKOU
AKCIIEPTU3BI TPOUCXOXK/ICHUS JKUBOTHBIX.

Kpome Toro, Bemercs MOUCK IO BBHISBICHUIO CBA3CH MEXAY TUIIAMH
OTJIETTLHBIX OCJIKOB M MPOAYKTUBHOCTHIO KUBOTHBIX.

[Ipu mpoBeneHNN TEHETUYECKOTO aHaIHW3a 1O TPYIaM KPOBH U MOJIMMOP(GHBIM
OCJIKOBBIM CHCTEMaM HEOOXOJMMbIC MAaTEMATHYECKHUE XAPAKTEPUCTUKH (YaCTOTHI
ICHOB M TEHOTHIIOB, TCHETHYECKOE CXOACTBO TOIYJSIUH, TOMO3UTOTHOCTH H
TeTEPO3UTOTHOCTh W JP.) OMNPEACNAIOTCS C WCIOJIB30BAaHUEM CIICIMATBHBIX
dbopmy.

Bonpocsl juist camonpoBepku

1. UTo Tako€ aHTUTEHBI U aHTUTENA?

2. Uto Takoe reHeTuyecKas CucTeMa rpymi KpoBH, TUII KPOBH, peHorpyrima?

3. KakoBbI 0COOCHHOCTH HACJIeI0BaHUS TPYII KpOBU?
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4. Kak onpeiesiatoTcs TpyIbl KPOBU Y )KUBOTHBIX ?

5. Jlia dYero HCHOOJb3yeTCs ONpeNeNieHue TIpynn KpOBU B IPAKTHUKE
’KUBOTHOBOJICTBA?

6. Kakue Teopermyeckue MPEANOCHUIKHA JIeKaT B OCHOBE CBSI3U T'PYII KPOBH C
POJYKTUBHOCTHIO U YCTOMUHUBOCTBIO K OOJIE3HIM?

7. [ToueMy BO3HHUKAET reMOJIUTUYECKAS 00JIE3Hb HOBOPOKICHHBIX ?

Kakue metoap! npoduinakTHKU 3TOi 00JIe3HH BbI 3HAETE?

8. Urto Takoe HacIeNCTBEHHBIN MOTUMOp(u3M O€TKOB?

9. KakoB xapakTtep HacjeJOBaHUS pa3HbIX TUIIOB OJUMOP(PHBIX OEITKOB?

10. Kakoe 3HaueHue U1l IPAKTUKU UMEET OMOXUMUYECKUN TOTUMOPPU3M?

1.14. Pa3nen 14. Ilotumop¢usm 6eikoB u yuactkon JHK

['uOpupa, nomyyuBIIME Ha3BaHWE OMOXMMHUYECKOH, WM MOJEKYJISIPHON
TEHETUKH, OKa3ajcsi HEeOObYallHO MPOIYKTUBHBIM M JAajl 0ojbllle WH(pOpMAaILUH,
YeM €€ MOXKHO OBLIO MOJIYYUTh U3 TeHETUKU U OMOXUMUHU 1O OTAEIbHOCTH (Pobept
Byne, 1982). buoxumunueckas Te€HETHMKa — 3TO HayKa O HACJEICTBEHHBIX
3aKOHOMEPHOCTSIX OMOXMMHMUYECKHUX IPOLIECCOB, KOTOpbIE SIBISIOTCSA OCHOBOM
KU3ZHENIEATEIbHOCTH OpraHu3Ma B HOPME M MAaTOJIOTUU; CTPYKTYype, QYHKUUU U
CUHTE3€ HYKIEHHOBBIX KHCIIOT, KOTOPBIE COCTABJISIIOT MAaTEPUAIBHYI) OCHOBY
HACJIEJICTBEHHOCTH; OMOCUHTE3€ U F€HETUYECKON peryysiuuu OMOCMHTE3a OENKOB;
T€HETUYECKOM 3HAYE€HUW W POJIM HU3MEHEHUH STUX MPOLECCOB B MATOJIOTHH.
Ileppoe yka3zaHWe Ha TIOTCHIHMAIBbHBIC BO3MOXXHOCTH OTOM  THOPUIHOM
JTUCHUIUIMHBL ObLTI0 mojydeHo B 1909 r., xorma 'appoa mokaszan, uyTo 0O0JIe3Hb
dbennakeToHyprs OOYCJIOBJICHA HapyIICHHWEM MeTaboiIn3Ma apoMaTHYECKHX
aMUHOKHCIIOT (peHuIaiannHa U Tupo3uHa. Ha3Ban oH 3Ty 00sie3Hb «BPOXKIACHHON
OIIHUOKON MeTaboIru3May. DTO MpUMEp OMOXUMUYECKOH MIICHOTPONNH, BEI3BAHHON
MyTallield TEeHOB, OTBETCTBEHHBIX 3a cHUHTe3 (epmenToB. HecmnocoOHOCTH
TeHOTUIIA BhIPA0aThIBaTh 3T (PEPMEHTHI MPUBOAUT K TOMY, UYTO MOCTYMarouias ¢

MMUIIEH aMUHOKHCIIOTa Q)eHHHaHaHI/IH HaKaIlJIMBAC€TCA B IJIa3MC KPOBH, a4 3aTCM B
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Mmo3re. M30bITOK ee ompenenser MmIeHoTponHbil 3¢ deKT: y OONbHBIX AeTel
pa3BUBAETC YMCTBEHHAsl OTCTAJIOCTh, MOTEPs PEYH, OTCYTCTBHUE KOOPAMHAIIMU
IBMOKCHUI. B TKaHAX HaKaIUIMBAIOTCS MPOMEKYTOUHBIE MPOAYKTHI PaCUICTIICHUS
KETOKHUCIIOT ((peHmnanerar, (peHuIakTar), KOTOpble SBISIOTCS TOKCUHAMU JJISI ITHC.
OTO MPUBOIUT K TUOWIBHOCTA WM HAMOTHU. DTy OO0JIE3Hb yCTAHABIMBAIOT C
MOMOIIBI0 peakTuBa DenuHra, KOTOPHIH A00aBISIOT B TPOOUPKY CO CBEXEU
Mouoi. [lonoxkurenpHasi peakiusi — HaJU4YUe CHHE-3eJIEHOTO OKpalluBaHUA.
DEeHUTKETOHYPHUST TNPUHAMICKHUT K ayTOCOMHO-PELECCUBHBIM 3a00JIEBAHUSM.
BonbHble OBUTM FOMO3BUIOTHBIMHM IO PELIECCUBHOMY aijienio (a/a), Torma Kak y
reTepo3uroT (A/a) U y TOMHUHAHTHBIX TOMO3UTOT (A/A), IpU3HAKOB 3a00JIeBaHUS
He HaOmoganock. C MOMONIIBIO CHNEUUATBHON JHETHI, MOJIy4eHa BO3MOXKHOCTb,
IPEeJOTBPATUTh 3TO 3a00JIEBaHUE.

B 1914 r. Obulo mokazaHo, 4TO y OOJBHBIX AJIKANTOHYPUEH OTCYTCTBYET
aKTUBHOCTb (EpMEHTa — OKCHAa3bl T'OMOTE€HTU3MHOBOM KHUCIIOTBI, KOTOPBIN
MpPEBpAIAET TOMOT€HTU3MHOBYIO KHCIOTY B MAJICUJIALETOYKCYCHYIO KHCIIOTY.
[IposiBnisiercst Gone3sHp B Bo3pacte 40 JeT M crapiie W XapakTepu3yercs
MaTOJIOTMYECKUMU  M3MEHEHUSIMH  CYCTaBOB  KOHEYHOCTEH, IMO3BOHOYHUKA,
MMOTEMHEHUEM MOYHM, 3a00JIEBaHKME CEpJIlla U COCYAOB, aTePOCKIEPO30M. JleunTcs
00JbIIKMMHU A03aMH BUTaMuHa C.

Tupo3nHo3 — 3aboJieBaHne, 00YCIOBICHHOE HAPYIICHUSIMU B METa00IHU3ME
aMUHOKHCIIOTBI ~ TUpOo3uHa. Hakomenue B opraHusme u30bITKa  3TOM
AMUHOKHCIIOTBI U €€ MEeTa0OJUTOB OOYCIOBIMBAET 3aJ€PKKYy B Pa3BUTUHU
MJIaJICHIIa, KPETUHU3M, CIa00yMHUe, MATOJIOTHIO MOYEK U TICYECHH.

AnbOuHM3M — 00Je3Hb, OOYyCIOBJIIEHHAss OTCYTCTBHEM  (epMeHTa
TUPO3UHA3bI, CIOCOOCTBYIOUIEIO CHUHTE3y MeEJaHWHa U3 Tupo3uHa. llpu
anbOMHM3ME MeEJIaHWH OTCYTCTBYET B KOX€, BOJOCaX, paAyXKKe TIJia3a, uTo
MPUBOJUT K CBETOOOSI3HM, YXYALIECHUIO 3PEHUs, TIIyXOT€ C HEMOTOW, SIUJIEIICUH,
BOCHAJICHUIO KOXKHU MPU COJHEYHOM O0JydeHHH. AJIbOMHU3M ObIBA€T MECTHBIM U

oOuM. MecTHbI albOMHU3M HHUKOTAA HE MOpa)kaeT IJlaza, a TOJbKO KOXY U
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BOJIOCBI — Hacjiexyercs JOMHUHaHTHO. OOmui anbOMHU3M Hacleayercs IO
ayTOCOMHO-peneccuBHOMY Tuny. He neunrcs.

[Topdupust — 6one3Hb KPYIMHOTO POraToro CKOTa, BOSHUKAIOIAs BCIIEICTBUE
HapyluieHus: MeTabonu3Ma ¢ 4Ype3MEepHbIM O0pa30BaHUEM KpacHOro MUTMEHTa —
nopduprHa ¥ HAKOIJICHUEM €ro B KPOBH, KOCTSX, 3y0aX M JAPYrHMX 4YacTIX Tena.
[loppupun — »3TO 0OsI3aTENBHBI KOMIIOHEHT TreMorjoouHa. UYUpesmepHoe
HAKOIUICHUE M BBIBEJIEHUE €ro — 3TO ToclencTBUE (EepMEHTHON OIoKaabl
MeTabosi3Ma Ipu 00pa30BaHUU TeMa ¢ MPEAINIeCTBeHHIKA — TpodoOmImHOreHa. Y
OOJBHBIX KUBOTHBIX UYEPHO-KOPUYHEBas MoOYa W pPO30Bas OKpacka 3yOOB.
JXKuBOTHBIE OUE€Hb YyBCTBUTENIbHBI K COJTHEUHBIM JIydaM M KaK CJIEJCTBUE OKOTU U
MOBPEKACHUS, a 3aTeM KOXKHbIEe PYOIbl (BOKPYT TJa3, HO3JAPEH, BIOJb CIIMHBI,
Y4YacTKU JIMLIEHBI BOJIOC). Eciy )KMBOTHOTO HE BBINTYCKaTh HA COJIHIIE, TO 0OJIE3Hb
HE TMpOSIBUTCS. AHOMaius  HAONIOJAeTcss |y  IIOPTTOPHCKOTO  CKOTa,
TOJIITHHO(PPU30B — MO aAyTOCOMHO-PEIECCUBHOMY THIy, Y CBHHEH — TIO
JOMUHAHTHOMY THWIly HAacleAOBaHUA. Y oOBel HaOII0AaeTcsd pPa3HOBUIHOCTD
noppupHuu Ipu Ype3IMEPHOM HaKoIieHuu Quiuosputpuna. [Ipossisercs 0one3Hpb
B 5-7 Hemenb y STHAT cayTAayHCKUX oBell. [leyeHb STHAT HE CHUHTE3UPYET
(bUIIOAPUTPUH, KOTOPBIN 00pa3yeTrcss Mpu paclielyieHud XJjopoduia U Mpu
JEUCTBUM COJTHEYHOro o0nyyeHus. Ha nuieBoil yactu yepena u ymax odpaszyercs
9K3eMa, a uepe3 2-3 Helenu KUBOTHBIe morudarot. Hacnenyercst mo ayTocoMHo-
PEIeCCUBHOMY THITY.

300 — HeZOCTaTOK B OpraHM3Me JKMBOTHBIX HoJa B CBS3U C
HACJICACTBEHHbIMU HapylIEHUsIMU MeTabonu3Ma. Y Ko3 300 Haciexyercs
JOMUHAHTHO, y OBEIl — 10 ayTOCOMHO-PEIIECCUBHOMY THUITY, & y CBUHEH — B (hopme
MuKcenemMbl (runeptupeos). Ilpu 3Toil Oone3HM yBEIWYUBACTCS KOJIUYECTBO
MEPTBOPOKIACHHBIX TEJIST C MPUITYXJIOCTSAMH Ha I1Ie€ WIN B BUJE BOJASHKHU IJI0JA.

[lepeuncnennpie 00JIE3HA OTHOCAT K (PEPMEHTOMATHSIM.

Bonpocsl asist camonpoBepku

1. Tlpenmet u3yueHrss OMOXUMUYECKON T€HETUKH?
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2. Otronorus OMOXUMHUYECKOT0 NOJUMOphU3Ma
3. HazoBuTe OCHOBHBIE O€IKOBBIC MOIUMOP(HBIE CHCTEMBI OPTaHN3M KUBOTHBIX
4. Yro takoe pepmentonatuu. HazoBure Hanboee pacnpocTpaHEéHHbIE

5. Kakue BbI 3HaeTe moauMop(dHbIe CUCTEMBI OETTKOB MOJIOKA?

1.15. Pa3nea 15. I'eHeTu4eckne 0OCHOBbI HMMMYHHUTETA

OtTa T1yIaBa TMOCBSIIEHA M3YyYEHUIO TEHETUYECKHMX OCHOB HMMYHHTETA,
riaBHoro komiuiekca ructocoBMectumoctd (MHC), reHermdeckoil maTojoruu
MMMYHHOW CHCTEMBI.

NMMyHUTET — 3TO CMOCOO 3allUThl OpraHu3Ma OT JKHUBBIX TEJl M BEIIECTB,
HECYIIUX Ha ce0e MPU3HAKU FeHETUYECKON uyXepoaHocTU. UIMMyHUTET sIBisieTCS
OOBEKTOM H3YYEHHUS] MMMYHOJIOTHH, B KOTOPOW BEAYLIMM pa3AeiioM cTalia
reHeruka uMmyHurtera. (Oco0oe 3HAuYe€HHE UMEIT JIBE€ Pa3HOBUIHOCTH
UMMYHUTETA — Hecrnelrupuyeckas 3aiura opraHu3Ma u ee (HakTopbl (KOKHBIE U
CIIM3UCTHIE TOKPOBBI, (haroluThl, €CTECTBEHHbIE HMMYHOTJOOYIWHBI, CHCTEMa
KOMITJIEMEHTa, HMHTEP(EpPOH, JTU30IUM, MPONEPAUH, JAKTOPEpPpUH U Hp.) U
cnenuguueckas 3ammura, olOecreuyrnBaeMas COBOKYIMHOCTBIO BCEX JMM(OUIHBIX
OpraHOB M KJIETOK (TUMYC MJICKOTHMTAIONINX, cymKka Dadpuius y Kyp, KOCTHBIN
MO3T, TIeHepOBbI OJISIIKA U MUHIQITHHBI).

Hecnemnmduieckre GpaxTopsl 3aUTHI JEHCTBYIOT B IIUPOKOM CIIEKTPE, XOTS
PSAZ U3 HUX MOXET OBITh B OOJBINEH WU MEHBIICH CTENEHU HAMpaBlIeH MPOTHB
HEKOTOPBIX TPYII MUKpoopraHu3MoB. MHTepdepoH 00agaeT NMpoTHBOBUPYCHBIM
JEHUCTBHEM, TIPOTIEPJUH  XapaKTEPHU3yeTCS BBIPAKECHHBIM  aHTUMHUKPOOHBIM
CBOMCTBOM, KOMIIEMEHT OCYIIECTBIISIET OaKTEPUOIOTHUECKOE IEHCTBUE.

NMMyHHasT cucteMa U €€ TJaBHbIE  HWCIOJHUTENA  JUM(OIUTHI

00€ecreynBaoT CenuPUUEcKyr0 peakiio OpraHu3Ma Ha 4y>KepPOIHbIE aHTUTEHBI.
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Heobxoaumo ysicHUTH, Kakue TUM(OIUTH OTBETCTBEHHBI 32 KJIIETOYHYIO, & KaKue
3a TyMOpPaJIbHYIO0 CUCTEMbl HUMMYHUTETA U B UEM UX OTIMYHE.

BOoNbIIMHCTBO  3alIUTHBIX MEXAaHU3MOB OpraHuM3Ma HaxOMdSTCS TOJ
TeHETUYECKUM KOHTpoJeM. [lo3ToMy H3y4eHUIO T€HETHKH HUMMYHOTJIOOYJIUHOB,
T€HETUYECKOT0 KOHTPOJISI UMMYHHOTO OTBETA HA/I0 YJEIAThH 0c000€ BHUMAHHUE.

['maBubili kKOMIUIeKC ructocoBmectumoct (MHC) mpencrasnsier co0oi
CHUCTEMY T'€HOB, KOHTPOJHUPYIOUIUX TPAHCIUIAHTAIMOHHBIE aHTUT€HBI JIEHKOIIUTOB.
I'enbl, KoAupyloIIME HATH  AHTUICHBI, HA3bIBAIOTCS T€HAMU  TKaHEBOWU
coBMeCcTUMOCTH. HeoOXxoauMo H3yduTh CXEMY CIEIUICHHSI JIOKYCOB TJIaBHOTO
KOMILJIEKCa TMCTOCOBMECTUMOCTH Ha npuMepe Mbiien (H-2).

BaxkHpiM  pazmenioM 3TOW  TEMBI  ABISIETCA M3YYEHUE TMEPBUYHBIX
(BpOXXI€HHBIX) Je()EKTOB MMMYHHON CHCTEMbI, KOTOpPbhIE BETEpUHApHBIA Bpay
JIOJIKEH 3HATh, BECTH UX YUYET U MPEIyNpeKIaTh PACIPOCTPAHEHHUE B CTAJIE.
Bomnpocel A5t camonpoBepKH
1. YTo Takoe UMMYHUTET U UMMYHHAsI CUCTEMAa OpraHu3mMa’?

2. Kakue necnienuduueckue ¢pakTopbl UIMMYHUTETA BbI 3HAETE?

3. UTo BBI 3HAETE O KJIIETOYHOM ¥ TYMOPAJIBHON CUCTEMAaX UMMYHUTETA?
4.KakoBa CTpYKTypa UMMYHOTJIOOYJTMHOB U KaK OHU HACJIEAyIOTCs?

5. OT yero 3aBUCHUT pa3HOOOpa3Ue aHTUTEN?

6. KakoB MeXaHM3M T'€HETUYECKOT0 KOHTPOJISI HUMMYHHOTO OTBETa?

7. UTo BBI 3HAETE O TJIABHOM KOMILJIEKCE TUCTOCOBMECTUMOCTH ?

8. Kakue BbI 3HaeTe BpoxKACHHbIEC A€(PEKTHl HIMMYHHOW CUCTEMBI?

1.16. Pasznen 16. 'eneTnueckue 00J1€3HU CEJIbLCKOX03MCTBEHHBIX JKHBOTHBIX

['eneTnyeckue aHoMaIuu y CEIbCKOXO03SMCTBCHHBIX )KUBOTHBIX
v BCECX BHI0B CEIbCKOXO03SMCTBEHHBIX ZKHNBOTHBIX BCTPCHAIOTCA
HaCJICACTBCHHBIC I[e(l)eKTBI, KOTOPLBIC OTpHULOATCIIBHO BJIUAIOT Ha

}KI/ISHGCHOCO6HOCTB, XO3SIMCTBEHHO MOJIC3HBIC IIPU3HAKH WU BOCIIPONU3BOAUTCIIBHYIO
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CIOCOOHOCTh. OJTO TEHETHMYECKHE AaHOMalIHH, OOYCIOBJIIEHHbIE MYTalUAMU.
BerepuHapHblil Bpad IOKEH YMETh IPOBECTH FEHETUYECKUN aHAJU3 B U3YYEHUU
ATUOJIOTUU BPOXKACHHBIX aHOMAJIUW, OMPEACNIUTh TUI HAcjeJ0BaHUS aHOMAaIUN
(TIpocTOl ayTOCOMHBIN PEIeCCUBHBIN; ayTOCOMHBIN JOMHUHAHTHBIN, CLICTUICHHBIN C
X-XpOMOCOMOM).

B nacrosiiiee Bpemsi y pa3HbIX BUAOB CEIbCKOXO3SIMCTBEHHBIX >KUBOTHBIX
U3BECTEH  OOJIBIION  CHEKTp AaHOMalluid pa3HOro TUIA  HacJel0OBaHUS,
0OyCIIOBJICHHBI MyTanusMu TeHoB. HeoOXoauMo paccMOTpeTh 3TH aHOMAIUU Y
KPYIIHOTO pOraToro CKOTa, CBUHEW, OBEIl, JIOIIAJAEH U APYIUX >KUBOTHBIX, U Ha
OCHOBAHHUM CPABHUTEIIBHOTO aHAJIM3a CJENaTh BHIBOJ 00 YHUBEPCAIBHOCTH 3aKOHA
TOMOJIOTHYECKHX PAJIOB B HAClIeACTBEHHOM n3MeHunBoctr H.U. BaBumnosa.

Kpome HacnenctBeHHbIX Oosie3HEH, OOYCIOBJICHHBIX MYTalMel T'EHOB,
CTYJIEHT JOJDKEH HMMETh MpPEJCTaBlieHHEe 00 aHOMAJIUAX CEJIbCKOXO3SMCTBEHHBIX
KUBOTHBIX, BBI3BIBAEMBIX CTPYKTYPHBIMU MYTAllUSIMU XPOMOCOM U U3MEHEHUSIMHU
B kapuoturie. Ocoboe BHUMaHUE HEOOXOAMMO OOpaTUTh Ha PA3TUYHOIO POJA
TPaHCJIOKaMM XpomMocoM. [luTonornueckuii aHajin3 MOKHO HCIIOJIb30BaTh B
CeJeKIMU JUisi OpakOBKM JKMBOTHBIX C XPOMOCOMHBIMH U T€HOMHBIMU
HapyUICHUSIMA KapUOTHIA, YTO IO3BOJISIET TOBBICUTH BOCIPOU3BOJUTEIIbHbBIC
KauyeCTBa KUBOTHBIX.

Bonpocsl st caMmonpoBepku

1. Kak MOXHO MpOBECTH F'€HETUYECKWN aHAIU3 MPU MPOCTOM ayTOCOMHOM
pPELIECCUBHOM THUII€ HACJIEA0BaHUS AHOMAJIUH?

2. KakoBbl OCHOBHBIE TMpaBWja HACIEAOBAHUS AyTOCOMHO-PEIIECCUBHBIX U
ayTOCOMHO-JIOMUHAHTHBIX aHOMAJIA?

3. B dem 3akitoyarOTCsi OCOOCHHOCTH HACJEIOBaHUS AHOMAJUM, CUEIJICHHBIX C
rosiom?

4. Kakue reHeTUueCKrue aHOMaJIMU Bbl 3HAETE Y KPYITHOTO POTraToOro CKOoTa, CBUHEH,
OBEIl U JIOIIAIei?

5. Kakue xpoMocoMmHble abeppaiiuu Haubosiee 4acTo BCTPEUYaI0TCs Y Pa3HbIX BUIOB

CEJILCKOXO03SIMCTBEHHBIX }KI/IBOTHI)IX?
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1.17. Pa3znen 17. PacnpocTpaHeHue reHeTUYECKHUX 00JIe3HEH B MOMYISIIIAAX
JKMBOTHBIX

PacnpocTpaneHne aHOMalIMii XpOMOCOM B MOIMYJSIUSAX KUBOTHBIX.

XpoMocombl BriepBbie ObLTH 0OHapyxeHbl dremunrom (1882 1.) U
Crpacoyprepom (1884 r.) Tepmun «xpomocomay npeaioxun Baapaetiep B 1888 r.
XpoMOCOMaMH Ha3bIBAKOTCS MOCTOSHHBIE KOMIIOHEHTHI Spa, UMEIOIIHE OCOOYIO
OpraHu3alnil,  (QPYHKIUMOHAIBbHYIO,  MOP(OJOTUYECKYI0  CHEUUPUIHOCTD,
CIIOCOOHBIE K CaMOBOCIIPOM3BEICHUIO M COXPAHEHHMIO CBOMCTB Ha MPOTSKEHUU
BCEr0 OHTOI€HE3a. XPOMOCOMBI — HauOoJiee coBeplleHHas (opma OpraHu3aluu
HACJIECTBEHHBIX CTPYKTYp. MM NOpUHAIIEKUT Beayllas poJib B COXPaHEHUH,
nepefadye W peanu3aluy  HAcleACTBEHHOM HMH(popMauuu. OTH  (PYyHKUUHU
XpPOMOCOMBI ~ BBIIIOJIHSIIOT B pa3JIMYHbIE  NEPHOABl  KU3HEACATEIBHOCTU
MUTOTUYECKOTO LUKJIA KJIETKH, IO3TOMY OHU 00Ja/lal0T CHOCOOHOCTBHIO U3MEHATH
CTPYKTYPY U MOP(OJIOTHIO.

XpoMOCOMBI M3y4aroT B mpodasze Mmeio3a (MEHOTHYECKHE XPOMOCOMBI), B
npodaze u meradaze muto3a. Hambonee uerko mopdooruueckre 0CoOOCHHOCTH
XPOMOCOM TPOSABIISIIOTCS B MeTaaze MUTO3a, MOITOMY MOJICYET YUCIIA XPOMOCOM,
ONpe/IeNIEHUE HUX pPa3MEpOB, OMHMCAHWE M HACHTU(UKALMIO TPOBOASIT B OTOT
nepuon. Pa3mepbl MeradaszHbIX XpOMOCOM BapbUPYIOT B JIOBOJBHO IIMPOKHUX
npenenax: auametp usmensercs ot 0,2 1o 3 mkm, a jmmHa — oT 0,2 10 50 MKM.
Haubonee kpynHble XpOMOCOMBI Y OIHOAOJIBHBIX pacTeHUIl, HauboJiee MEIKUE — Yy
rpudOB U BOAOPOCIIEH.

KapuoTun xkpynHoro poraroro ckora. B gumimoumnom Habope
COMAaTHYECKUX KIJIETOK KPYIMHOI'O poraToro ckora coaepxkurcs 60 xpomocom (30
nap). OnHako HACHTU(UKALKSA XPOMOCOM 3aTpyAdHEHa, Tak Kak Bce 29 mnap
ayTOCOM SIBJISIFOTCSL aKPOLICHTPUYECKUMHM M HE OTJIMYAIOTCA NPy OT Apyra Io
oJoXKeHn 1eHrpoMmepa. IlomoBags X — Xpomocoma sBISETCS KPYITHOU
METaIllEHTPUIECKOM, a Y — XpoMOcoMa — MEJIKU CyOMeTaIleHTPUK.

Kapuorun cBuHeil. /[ArmiongHoe 4ucio XpoMOCOM Yy JOMAIHWX CBUHEHN

paBHO 38 (19 map). Y HUX BBIABICH MOJTUMOP(HU3M XPOMOCOM.
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VY eBponeiickoro IUKOro kabaHa JUIUIOMAHOE YKCIO XpomocoMm 36, a y
auKoro asmarckoro — 37. B kapuotune oOOHapyX eHbl JIOMOJHUTENbHAS
cyOMeTalleHTpuYecKass XpoMOCOMa W JB€ HEMAapHbIE TEJIOLEHTPUUYECKUE
XPOMOCOMBI. Y THOPHIOB KOJIMYECTBO XpoMocoMm BapeupyeT oT 30 go 36. Ha
OCHOBE M3y4YCHHUS BEIWYMHBI MOPQOJIOTUU U TOJOKEHHUS LIEHTPOMEP KapUOTHII
CBUHEH KJIaCCHPHUIMPYIOT CIEAYIOMUM 00pa3oM. BeineneHsl YeTbipe TpyIIbl
xpomocoMm (A, B, C, J).

Bonpocsl /151 CAMOKOHTPOJIA

1. Ponb BeTepuHApHON ITUTOTCHETUKHU B U3YUYECHUM aOKppalii XpOMOCOM Yy
KUBOTHBIX.

2. YKaxxuTte AUTUIOUIHBIA HA00Op XpOMOCOM Y KPYITHOTO POTaToro CKoTa

3. B Kakyro cTaauio KJIIETOYHOTO [IUKJIA YaIlle BCETO U3Y4Yar0T XPOMOCOMBI?

4. CKOJIBKO ayTOCOM y CBUHEN 7

5. HazoBute Haumbozee pacnpocTpaHEHHBIE XPOMOCOMHBIE abeppauuu y

CEIBbCKOXO03SMCTBCHHBIX JKUBOTHBIX.

1.18. Pa3zpnen 18. BoJsie3Hu ¢ HacJIeICTBEHHOM NPeaPaCOI0KEHHOCTHIO

JUIst IpaKTUKX dKUBOTHOBOJICTBA OOJIBILIOE 3HAYEHUE UMEET HACJIEICTBEHHO
0OyCJIOBJIEHHAs PE3UCTEHTHOCTh K PA3JIUYHBIM OO0JE3HSM M YCTOMYMBOCTH K
HEOJArONpUSITHBIM  YCIIOBUSIM Cpellbl M TEXHOJIOTUU CcoAepX aHus. Spkum
IIPUMEPOM HACIEACTBEHHON PE3UCTEHTHOCTH SIBJISIETCSA CYLIECTBOBAHUE BUJIOBOM
nouTy a0CONIOTHOW ycTOMYMBOCTH. Tak, JolIaayd PEe3UCTEHTHBI K SILIypy U Yyme
KpPYIHOI'O pOTraToro CKOTa, TorAa KaK KpyMHbBIH poraTelii CKOT He OOJIeeT carnoMm U
YCTOWYHUB K UyME CBUHEM, a Kypbl PE3UCTEHTHBI K CHOMPCKOM SI3BE.

I'enetnueckast mpupoaa OOJBLIIMHCTBA OOJE3HEH MOKa Majo M3ydeHa. ITo
00JIE3HM C HACIEACTBEHHOM NPEIpacloNokKEHHOCTbIO, WM HACJIEICTBEHHO-
CpeIoBbIe, BO3HUKAIOIIME IMOJ BO3JIEHCTBUEM HACIEICTBEHHOCTH U (DaKTOPOB

cpenbl (MHQEKIMOHHbIE, UHBA3UOHHBIE, 00JIE3HN KOHEUHOCTEH U T.11.).
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bynymmui BerepuHapHbIM Bpad JOJDKEH YSICHUTH, 4YTO HACJIEHOBaHUE
PE3UCTEHTHOCTH M  BOCIPUHMMYUBOCTH K OOJBIIMHCTBY OO0JIe3HEH HOCHUT
MOJUTCHHBIM XapakTep, a camMa YCTOMYMBOCTh OTHOCUTCS K IOPOTOBBIM
NpU3HAKaM, paCIpelleICHHEe KOTOPbIX TPU  PACHICIUIEHUW  MPOUCXOJHUT
npepsiBucTo. HeobXoauMo Takke Mpu pacCMOTPEHHM TaHHOW TEMbl OCBOWTH
METOJIbl HM3YYEHHsI HACIEICTBEHHON PE3UCTEHTHOCTH M BOCIHPUUMYUBOCTH K
OONe3HsIM, @  TaKXe  pacCMOTPETb T'€HETHYECKYI0  YCTOMYMBOCTH U
BOCIIPUUMYHMBOCTh K Ppa3IMYHBIM HWHOEKIIMOHHBIM 3a00J€BaHUSIM, OO0JC3HIM
oOMeHa BeriecTB, Oecruioauto, ctpeccy. Heobxoaumo o6patuTh 0c060¢ BHUMaHUE
Ha (aKTOPhI BHEIIHEW CPEJibl, OKa3bIBAIOIINE BIUSIHUE HA YCTOMYMBOCTD K TEM WU
WHBIM 3a00JICBaHUSIM.
Bonpocsl st camonpoBepku
1. Uto Takoe pe3ucTEeHTHOCTh?
2. Uto u3 cebst MpeACTaBIISIOT MOPOTOBLIE MPU3HAKHU ?
3. Yrto Takoe nMpocToe U MOJUT€HHOE HACIEI0BAHUE YCTOMUMBOCTHU K OOJIE3HIM?
4. Yto BbI 3HAaETE O F€HETUYECKOM YCTOMUMBOCTU K OaKTEpHUAIbHBIM, BUPYCHBIM,
MHBA3UOHHBIM 00JIe3HSIM?
5. Kakue 60sie3H1 0OMeHa BEIECTB BaM U3BECTHBI?
6. BauseT qu nopoja, JUHUS, TPOU3BOAUTEL, CEMEUCTBO, MaTh HA YCTOMYUBOCTD
K OoJie3HsIM?
7. Bo3MoxkHaA JIM CEJEKIMS >KUBOTHBIX Ha PE3UCTEHTHOCTh K OTACIbHBIM
3a00J1eBaHUSIM?

8. Kak BiusieT cpeia Ha yCTOMYUBOCTD K O0JIC3HSIM ?

1.19. Pa3zznen 19. MeToabl npoduIaKTUKU PACIPOCTPAHEHUS
reHeTHYEeCKUX AHOMAJIUIA B MOMYJISIIIUSIX *KUBOTHBIX

JIns mpopUIaKTUKK TEHETHYECKUX aHOMAJIMA HEOOXO0IUMO TIPe0TBpaIiaTh
BO3HUKHOBEHUE BPEJIHBIX MyTallMi B MOMYJISALMIX )KUBOTHBIX. CHUXKEHHUE YaCTOTHI

UHAYLUHUPOBAHHBIX MYTAlMl MOMXHO O0ECHEUYUTh IyTEM KECTKOr0 KOHTPOJIS 3a
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COCTOSIHUEM OKPYXKaIOIIEH Cpeibl, YCIOBUIMHU KOHTAKTOB )KUBOTHBIX U UX TAMET C
MyTareHamH.

[Ipu u3ydeHun 3TOW TeMbl 0cOOOE€ BHUMAHHE HEOOXOIMMO OOpaTUTH HA
BAXHOCTh Yy4Y€Ta BPOXKJICHHBIX AaHOMAJIUM, OINPEIEICHUS MPOUCXOKICHUS
AHOMAJIbHBIX KUBOTHBIX U COCTABJIECHUS HA HUX POJOCIOBHBIX, ONPEAECICHUS TUIIA
HacJIeIOBaHMs, U3YyUYCHHS] KapuoTHUIMa, aHalu3 (pepmMeHTOB U OenkoB. B ycrmoBusix
KPYITHOMACIITA0OHOM CEJIEKIIMU BayKHO OOpPaTUTh BHUMAHUE HA MPOBEPKY T€HOTHUIIA
Ka)XJI0TO TMPOU3BOJMTENSI HE TOJIbBKO Ha MPOAYKTHUBHbIC NPU3HAKU, HO W Ha
TrE€TEPO3UTOTHOE HOCUTEIILCTBO BPEIHBIX PELECCUBHBIX TE€HOB, I YE€Tro HaJo
OCBOUTH CYIIECTBYIOIINE METOAbl FEHETUYECKOTO aHAJN3a.

BaxkubiM paznesnoM 3TOW TEMBbI SBJISIETCS OCBOCHHE METOJIOB MOBBIIICHUS
HACJIEICTBEHHOM YCTOMYMBOCTH KUBOTHBIX K PA3JIMYHBIM 3a00JI€BaHUSM U OLIEHKA
reHooHJla TOpOJ pa3HBIX BHUJOB CEIbCKOXO3IMCTBEHHBIX IKUBOTHBIX TIO
YCTOMYUBOCTH K JIECSATKAM U COTHSIM 3a00JICBaHUM.

CTyaeHT JOJKEH HUMETh TpeICTaBlieHHe o0 ycrexax B CeJeKIIHH,
JOCTUTHYTBIX B MHpPE, Ha YCTOMYMBOCTh K WH(MEKIUOHHBIM OOJIE3HSIM,
reJIbMUHTAM, KJelaMm, MpoTo3003aM U Jip.

JIns  OCyIEeCTBIEHUS MPOrpaMM  CEJEKIMU Ha YCTOMYMBOCTH K
3a00€BaHUsIM M HEOJIaronpuUATHBIM (PAKTOpaM Cpenbl HEOOXOAMMO TBOPYECKOE
COTPYJHUYECTBO CEJICKIIMOHEPOB-300MHKEHEPOB, BETEPUHAPHBIX Bpayed U
TE€HETHKOB.

Bomnpocs! 1i1st camonpoBepku

1. B uem 3akiito4aeTcsi CylHOCTh FTEHETUYECKOTO MOHUTOPUHTA aHOMAJTAIA?

2. KakoBa mocneoBaTelbHOCTh T€HETUYECKOT0 aHaIN3a JJIsl U3YUEHHUS POJIU
HACJIEICTBEHHOCTHU B 3TUOJIOTMHM aHOMAJTUI?

3. Kakue cyniecTByoT METOIbI TPOBEPKH TPOU3BOAUTEIICH HA HOCH-

TEJIBCTBO BPEIHBIX PEIIECCUBHBIX T€HOB?

4. Kakoe 3Hau€HUE UMEET CEJICKIIUS JJIsl TOBBIIICHUSI YCTOMYMBOCTH K OO0JIC3HAM?
5. HW3BecTHbl 71U TMpPUMEPHl YCIEIIHOW CEJIEKUUH CEIbCKOX03SCTBEHHBIX

ZKHNBOTHBIX HA YCTOI‘/’I‘II/IBOCTB K 00JIe3HSIM?
48



6. Kakne HeoOX01uMbl MEPOTIPUSATHUS /1JIs1 TOBBIILIEHUS YCTOMYMBOCTHU K 001€3HAM?

1.20. Pa3pneu 20.I1oBbllIeHHEe HACIEACTBEHHON YCTOHYHUBOCTH K

00J1Ie3HAM

BerepunapHas celnekuus — 3TO CENEKIUsl JKUBOTHBIX HAa YCTOMYUBOCTH
OpOTUB 3a00JIEBaHMI TMPOBOAMMAS OJHOBPEMEHHO C CEJICKIMEed Ha BBICOKYIO
MpOIyKTUBHOCTh. Cenekuus (OT JIaT. — 0TOOp) — TEOopUs M MPAKTHKA CO3JaHUS
BBICOKONPOAYKTUBHBIX IIOPOJ JKMBOTHBIX K IITaAMMOB MHKPOOPraHU3MOB,
HaIpaBJICHHAs HA NEPECTPOMKY FEHETUYECKON CTPYKTYPBI CTaJa B KEIAEMYIO JUIS
yesoBeka CTOpoHY. CeleKUHOHHYH0 paboTy N0 YJIYYIIEHUIO CTajd >KUBOTHBIX
MOKHO pa3JeluTh Ha TaKUe OJTambl: OLEHKa, OTOOp W moadbop map s
CKpEIIUBAHUA COTIaCHO KOHKPETHOTO METOJA.

PaccmoTpum HEKOTOpBIE MPUMEPHI YCIIEITHON CEJIEKIINA HA YCTOMYUBOCTD K
0one3nsaM. Cenekuus Kyp Ha YCTOWYMBOCTh K IyJIopo3y (Tudy) cBsd3aHa cO
CKOPOCTBIO MOBBILIEHUSI TeMIEPATyphl Tena UbIUIAT ¢ 38,90C (npu BBUIYIIJIEHUN)
710 TeMIiepaTypsl Tena B3pocioit ntuilsl 41-42 oC (B Bo3pacte 10 aneit). Haubonee
YCTOMYMBBI LBIIUIATA, Yy KOTOPBIX TeMIlepaTypa Tejia ObICTpPO MOBBIIIAETCH.
[IpenmonararoT, 4To OpH 3TOM YCKOpPSIETCS OOpa30BaHUE AHTUTEN. Y IBIILIAT
nopoAbl OeJblii JISTTOPH TeMIlepaTypa Tejla MOBBIMAETCsS 0osiee OBICTPO, YeM Yy
IJTUMYTPOKOB M POJI-aiiJIaH/IOB. DTOT KPUTEPUM OBLT MCTOJb30BaH MJIs CO3JaHUs
nByX auHUM. Ilymiopo3 sBAsSeTCSs XOpOIIMM MPUMEPOM BIIMSHHS CpEbl Ha
HACJIEICTBEHHYIO PE3UCTEHTHOCTD.

Cenekuus Kyp Ha yCTOMYMBOCThH K 3iiMepHo3y (KOKUMIMO03y). B kadecTBe
KpUTEpUs YCTOWYUBOCTH HUCIIOJIB30BAIM CIOCOOHOCTH LBIIIIST PAHHETO BO3pacTa K
BBDKMBAHUIO B TeueHue 10 gHel mociie 3apa)keHHsl ONPEACICHHBIM YHCIOM
oouuct. KuBas Mmacca y PE3UCTEHTHBIX ULBIUIAT ObUIa BBIE, YEM Y
BocpuuMumBeiX (115 r mpotuB 94r). Koosddumuent Hacmemyemoctu

YCTOMYUBOCTH K 3HiMepro3y paseH 0,28.
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Cenekuus cKoTa Ha yCTOMYMBOCTH K Kiemam. IIpumepom 3Tol cenexunu
CIIYKUT aBCTPAIMUCKUI MOJIOUHBIN 3€0y, MOJYyUYECHHBIN MyTEeM CKpeluBaHus 3e0y
(ycToM4MBBIM K Mapa3uTaMm) C €BPONEHCKUMHU MOPOJaMH (BBICOKOIPOIYKTHUBHBIC)
u HeceT okoJio 20-40% kpoBu 3e0y.

Ceneknusi Kyp Ha YCTOMYMBOCTH K Oosie3Hn Mapeka. YCTaHOBIEHO, YTO
aitens B21 sBisieTcss reHeTHYeCKUM MHAMKATOPOM (MapKepoOM) PEe3UCTEHTHOCTH
Kyp k Oone3nn Mapeka. Amnenu 1.3,5,13,15 u 19 oOycnaBauBarOT BBICOKYIO
BOCIIPUUMYMBOCTh. [IpImyiAT B BO3pacTe MABYX [JHEW 3apaxald BUPYCOM,
BbI3bIBAIOIIUM OoJie3Hb Mapeka. B naunuu N BBISBISIM OoJjiee pe3UCTCHTHBIC
cemerictBa. [IponsBoauTeneid, OT KOTOPBIX MPOU3OLUIA 3TU CEMENCTBA, BTOPHUYHO
crapuBajiy C OOJIBIIMM KOJMYECTBOM YCTOMYMBBIX MaTepeil. B pesynbraTe
CEJIEKIMA B YETBEPTOM IOKOJEHUHU 3a00J€BAEMOCTh B PE3UCTEHTHOM JTWMHUU N
coctaBuia 3,6%, a B BoCIpUUMYNBON — 96%.

TpancmianTanys SMOPUOHOB MOXET OBITH OJHUM M3 METOJOB IMOBBIIIICHUS
3 PEKTUBHOCTU CENEKIIUU HA YCTOMYMBOCTH K OO0JIE3HSIM. ITOT METOJ MO3BOJISET
MoJiydaTb ~ OT  KaXXJOM  KOPOBBI M3  PE3UCTEHTHBIX K  OOJIE3HSM U
BBICOKOIPOJYKTUBHBIX CEMENUCTB HECKOJIBKO MOTOMKOB 32 OJIUH TOA, T. €. MOXKHO
MHTEHCUBHO PAa3MHOXaTh PE3UCTEHTHBIE T€HOTHUIIBl. BO3MOXXHO KIOHHPOBAHUE
JYYIINUX MO PE3UCTEHTHOCTH T€HOTUIIOB.

Cenekunss 1o  noBefeHuto. KopoBel € BBICOKOM U CpeaHEHR
CTPECCOYCTOMYMBOCTHIO OO0JaJAOT JIy4IIed MOJIOYHOW TMPOAYKTHBHOCTBHIO U
Jy4IIed TpUCTIOCOOIEHHOCTRIO K MAIIIMHHOMY JIO€HUIO.

IToBenenne — 9TO cioXkHasi Ouosiorudyeckas (yHKIUS OpraHu3Ma,
o0OecnieunBaroIias €ro CBA3b C OKPY’KaIoLIeH Cpeod MW B3aMMOOTHOIICHUS C
oco0sMu cBoero wid 4Yykoro Bujma. B wuccinepgoBanusx WM.M.CeuenoBa wu
N.ILITaBnoBa OBUIO CHOPMYIUPOBAHO YyUE€HHE OO0 YCIOBHOpPE(ICKTOPHOM
NEATEIbHOCTH dKUBOTHBIX KaK PEaKIMU Ha BHEIIHUE pa3lipaxkeHus. BaxHyto poiib
B TIOBEJACHUU JKUBOTHBIX WIPAIOT BPOXKIACHHBIE HWHCTUHKTHI (O€3yCIOBHBIC
pedrekchl), KOTOpbie CBsi3aHbI C YCIOBHBIMH pediekcamu. Ha dopmupoBanue

IMOBCACHHA BJIMAIOT MyTallUuH. TCOpCTI/I‘{CCKI/IC OCHOBBI HCCIICAOBAaHUSA IMOBCACHUA
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KUBOTHBIX 0a3UPYIOTCS HA HAOIIOJICHUSX 3 [TOBEJICHUEM B MPUPOAHBIX YCIOBUSIX,
a TaKkKe Ha SKCIEPUMEHTAIBHBIX METOJaX, BKJIIOYAIOUUX (U3NOIOrHYecKue
METO/ABl ONpEAeNieHHus TUNa BbICIIE HepBHOW pestenbHocTn (BH, O.I1
Koxopwuna, 1978), Ha MeTO/1aX ATHOJIOTHH, ICUXOJIOTUH, OUOXUMHUH.

Bonpocsl a/151 CAMOKOHTPO.JIA

1.Ilepeunciaute hakTOpHI, 3aTPYAHSIONTUE CETICKIIUIO )KUBOTHBIX HA
PE3UCTEHTHOCTD K 3a00JIE€BaHUSIM.

2. Kakue Bbl MmokeTe Ha3BaTh MoKa3aTesivd 0T00pa Npu CENEKITT Ha YyCTOMYUBOCTh
K 3a00JI€BaHUSIM

3. YKaxxute MapKepbl TCHETHUYECKON YCTOMYMBOCTH U BOCTPUUMYHUBOCTH K
00JIE3HSIM CEJILCKOXO03IUCTBEHHBIX JKUBOTHBIX.

4. ECTb T IEPCIEKTUBBI UCIIOJI30BAHUS TPAHCIUIIAHTALIUN

AMOPHOHOB,I'€HETUUYECKON MHKEHEPUH B CEJIEKIIMN Ha YCTOMYUBOCTD K 00JI€3HAM?

1.21. Pa3nen 21. BHOTEXHO/I0THA B ;KUBOTHOBO/ICTBE U BeTepUHAPUM

buorexHonorus — 3T0 Hayka 00 HCHOJB30BAaHUU XUBBIX OPraHU3MOB U
OMOJIOrMYECKHUX MpoLEeccoB B MpousBoacTBe. OHa omMpaeTcss Ha JpeBHeHIIne
TpaauLMK OpPOJUIBHBIX U MHUKPOOHMOJOTMYECKMX MPOM3BOJCTB M Ha HOBEWIlIHe
OTKPBITHSI OMOJIOTUYECKUX HAYK.

[Ipy u3ydyeHuu 3TOH TeMbl HEOOXOJUMO OOpaTUTh BHUMAHHE Ha TaKHe
paznenbl OMOTEXHOJOTMHM, KaK T€HHas, KIETOYHas M 3MOpUOreHeTHYecKas
UHKEHEpUs, THOPUJIOMHAS TEXHOJIOTHS TMOJTYYEHUS! MOHOKJIOHAJIbHBIX aHTHUTEIL.
3aa4yu TeHHOM MHXXEHEPHUH CBSI3aHBbI C MTOJIyYEHUEM, KIOHUPOBAaHUEM U BBEJIEHUEM
B KJIETKY I'€HOB WJIM F€HETUYECKHX CTPYKTYp M CHUHTE30M UY>KEPOJHOro Oeika.
TakumM MeTOmOM yK€ CO3JaHbl KyJIbTypbl OakTepuid, MNPOAYyLHUPYIOIINE
AMHUHOKHUCJIOTBI, TOPMOHBI, JIEKApCTBA W JPYyTWE BELIECTBA, HCIIOIb3yEMbIE B
BETEPUHAPUH U JKUBOTHOBOJCTBE.

Kiterounas uHXEHepus — 9TO METOJ KOHCTPYUPOBAHUs KJIETOK HOBOI'O THIA

Ha OCHOBE HUX KyJIbTUBUPOBAHMS, TMOPUIN3ALUN U PEKOHCTPYKIHMH. TeXHOIOTUs
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KyJIbTUBUPOBAaHUS  HEKOTOPHIX  KJIETOK  JKMBOTHBIX  MCHOJB3YyeTCS B
IPOU3BOACTBEHHBIX LEJSAX JJIS MOJyUYEHUs pa3INdHbIX MPOayKTOB. CoMaTnyeckas
rUOpUau3alMsl MUCHOJIb3YeTCs Il KapTHUPOBAaHHUA XPOMOCOM, a Takxke i
U3y4YEHUs PETyILUN AEUCTBUSI T€HOB, TU((HEPEHIIMPOBKU KIETOK B OHTOICHE3E U
MEXaHU3Ma B3aUMOJECICTBUSA A]Ipa U LIUTOILIa3MBbl.

[Ipu wu3yyeHun OSTOM TEeMbl HagO0 0co0O€ BHHUMaHUE YJEIHUTH
AMOpPUOTr€HETUYECKON HWHXXEHEPUHU, TMOJ KOTOpPOW IOHMMAETCS aKTHUBHAs
MEPECTPOMKA F€HOMA KMBOTHBIX ITyTEM BMENIATEIbCTBA B UX PA3BUTHE HA CaMBbIX
paHHUX CTaauAX OHTOoreHesza. IIpm H3TOM BaXKHBIM  PA3LEIOM  SIBIIACTCS
TpaHCIJIAHTALUS 3MOPHOHOB JJIi Pa3MHOKEHUS T€HETHMUYECKHU LIEHHBIX 0co0el,
COXpaHEHUs1 reHO(POHJA PEIKHX IOPOJ M BHUJAOB, MOBBILIEHUS YCTOMYHMBOCTHU
KUBOTHBIX K OOJIE3HSAM, IOJY4YEHHs >KUBOTHBIX ONPEJECIECHHOTO MoJia U T.I.
HeoOxoaumo  moka3aTh  MOJIOKHUTENbHBIE W OTPULIATEIBHBIE  CTOPOHBI
KJIOHUPOBAHUS KUBOTHBIX. OHUM U3 MEPCIEKTUBHBIX HAMPABICHUA OMOTEXHOIO-
MU SIBJISIETCS. MCKYCCTBEHHOE IIOJyYEHHE XHUMEpP, CYIIHOCTh KOTOpPOIO
3aKJIH0YAETCS B UICKYCCTBEHHOM OOBEAMHEHUM 3MOPHUOHABHBIX KJIETOK 2 U Ooliee
’KUBOTHBIX PAa3HBIX MOPOJ M J1aK€ PA3HBIX BUJOB M TPAHCTEHHBIX XUBOTHBIX, B
T€HOM KOTOPBIX UHTETPUPYIOT UYKEPOJAHbBIC TEHBI.

CtyaeHT noJkKeH OOpaTUTh BHHUMAaHHE HA TOJYYEHHE MOHOKJIOHAJIBHBIX
aHTUTEN C TOMOIIBI0 THOPUIOMHOM TEXHOJOTHMH, B OCHOBE KOTOPOW JICKUT
CIMsIHUE  JIMM(OLUTOB  CEJNE3E€HKH  MPEABAPUTEIIbBHO  MMMYHH3MPOBAHHBIX
OpPraHU3MOB OIPEJIECICHHBIM aHTUI€HOM C PaKOBBIMU KJIETKaMH, CIIOCOOHBIMHU K
OeckoHeYHOMY JesieHH0. B camom Ommkaiimiem OyayIieM MOHOKJIOHAJBHBIC
aHTUTENA 3aliMyT JTOMUHUPYIOLLEE MOJIOKEHUE B AMATHOCTUKE OOJIE3HEH.

Buenpenue coBpeMeHHBIX OMOTEXHOJIOTUH ONpeAesisieT HOBBIE MOAXOMbI B
Jene co3gaHus Oojiee yCTOMYMBBIX K OOJIE3HSIM BBICOKOMPOAYKTHBHBIX MOPOJ
KUBOTHBIX C TIPU3HAKAMH, KOTOPBIX HE ObUIO Yy MCXOJHBIX MOPOJI, WK OHU ObLIH
ciaboBblpakeHbl. OTKpBIBAIOTCS  OONbIIME TEPCHEKTUBBI JJS  TOJYyYEHUS
TOPMOHOB, BaKIIMH, aMMHOKHUCIJIOT, BUTAMUHOB U T.A. CUHTE3 I'€HOB U

COBCPUHICHCTBOBAHUEC MCTOAOB X BBCACHHS IIO3BOJIAIOT BBECTHU B KIICTKY Ha MECTO
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MMOBPCIKACHHBIX T'CHOB HOPMAJBbHBIC, YTO 00eCcreyuT JeYeHHe HaCJICACTBCHHbBIX
0osIe3HEH. HGpCHCKTHBHBIMH SIBIISIIOTCS  CIIOCOOBI HeﬁTpaHHBaHHH I[GﬁCTBHSI

BpPEJIHBIX T€HOB C MOMOIIbIO BBEJCHUS PEIIPECCOPOB.

Bonpocsl as1s1 camonpoBepKu

1. Uro Takoe OHMOTEXHOJOTHS M KakoBa €€ pOJb B BETEPUHAPUU U
KUBOTHOBO/ICTBE?

2. Kakue 3a1aum pemiaeT reHHast MHXeHepus?

3. Kakue cyiiecTByOT CriocoObl OJTyYEHUsI TEHOB?

4. Yto Takoe KJIeTOYHas HHKEHEpHUs?

5. Kakue 3amaum pemiaet sMOpHOreHeTHIECKask MHXEHepUs?

6. [l yero npoBOST KIOHUPOBAaHUE SMOPHUOHOB?

7. Kakux )KMBOTHBIX Ha3bIBAIOT XUMEPAMH U KaK UX MOJYYarOT?

8. B ueMm 3akimrouaercs IMOJIYUYCHHUC TPAHCTCHHBIX JKMBOTHBIX ?

Paznen 2. KoHTpOJIbHBIE 3a1aHUS

BapuaHTbl KOHTPOJBHBIX PabOT BKJIKOYAIOT BOIMPOCHI MO TEOPETHUYECKOMY
MaTepuaty U 3a7a4d Uil CaMOCTOSITEIbHOTO PEIIEHUS, KOTOPHIE OXBAaTHIBAIOT BCE
OCHOBHBIE TEMBI M pa3JeNibl THIIOBOI MporpamMmbl 1o Kypcy «BerepunapHas
reHeTrka». IlepBble yeTbipe Bompoca BapHaHTa TPeOyIOT IIyOOKOro aHajau3a
MaTepualia ¥ LIMPOKOrO €ro OCBEIICHUSI.

[Ipexxne 4YeM MNPUCTYNHUTh K BBINOJIHEHHUIO KOHTPOJBHOW paboThl MO
BETEPUHAPHOW T'EHETHKE, BHUMATEJIbHO U3y4YWTE€ YYeOHBIH Marepual u
03HAaKOMBTECH C COJIEPI)KaHUEM METOUIECKUX yKa3aHUH.

Homepa BompocoB, KOTOpbIE AOKHBI OBITH OCBEIIEHBI B KOHTPOJIBHOMN
paboTe, yCTaHABIMBAIOTCA MO TabJd. 3 ¢ y4eTOM ABYX MOCIEIHUX LU yueOHOTO

mudpa crynenta. Hanpumep, yueOHbIi mndp cryaeHTa 3akanunuBaercs Ha 27. J{ns
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HAXO0XJIECHUS HOMEpPOB BOMPOCOB KOHTPOJHHOW pPabOTHI HY)XHO B MEPBOM
(3arjaBHOM) CTPOKE TAOIMIBI HAMTH TOCIEIHIO Py mudpa, T.e. 7, a B IepBOM
BEPTUKAILHOM CTOJIOIE TAONHIBI HAXOMWUTCA TMpEeAnocienHss nudpa ydeOHOTo
mudpa — 2. B kierke TaOmuIbl, HAXOIAIIEHCS HA MECTE NepeceueHus CToJONa,
UAynero ot mudpsl 7, cO CTPOKOH, OTXOIAIIeH OT mudpbl 2, ykazaHbl HOMeEpa
BOIIPOCOB KOHTPOJILHOM padoThl ctyaeHTa. OHu cnenyronme: 15, 59, 86, 125, 147,

156.

TPEBOBAHUMA K BBITIOJIHEHHIO
KOHTPOJIbHBIX PABOT

1. KOHTpOJII)HaSI pa60Ta BKJIIFOYACT YCTBIPC TCOPCTHUYCCKUX BOIIPOCA U IABC

3aJa4M 110 TCHCTUKCE.

2. KontposibHast paboTa A0JKHBI ObITH OpOpMIIEHA aKKypPaTHO.

3. Ha rturynpHOM JHMCTE HEOOXOAMMO yKa3zaTh Yy4deOHbIM mudp
BBINIOJIHSIEMOW KOHTPOJIbHON padoThl, 3aMcaTh HOMEpPA BOMPOCOB M CBENIECHHUS O

cebe (pamminst UMst OTYECTBO MOTHOCTHIO, HOMEP aKaJeMUYECKON TPYTIIIHI).

4.ChopmynupoBaHHBIA BOIIPOC HEOOXOIUMO 0€3 COKpaIleHuUs epenucarTh
Ha JINCT OTBETA

5. OTBET Ha TEOPETUUECKUI BOMPOC CIIETYET U3JIaraTh ICHO M YE€TKO, UMETh
dbopMy KpaTKoro KOHCIIEKTa, B KOTOPOM paccMmaTpuBaemasi T€Ma pacKpbITa

MOJTHOCTHIO (4-6 CTpaHwuI).

6. K pemennto 3a1a4 He0OXOAUMO MPUCTYINUTH TOJBKO MOCIE H3YyUEHHUS
pasziena TEOPETUYECKOro MaTepuaina, ¢ KOTOPbIM OHM CBSI3aHbl U METOAUKUA HX
pemeHus. B koHTpoapHOM paboTe 00s3aTENHHO TPUBOAUTCS TTOTHBIA X0 PEIICHUS
3amad. I[Ipu odopmienun 3amad HEOOXOAUMO YMETh IMOJIb30BAThCS CHMBOJIAMH,

IIPUHATBIMU B TpaHHHHOHHOﬁ I'CHCTHUKC.
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7.

KonTposbHas

pabota

3aKaH4YNBACTCA

CIIMCKOM

JUTEPATYPHI,

HUCIOJIb30BaHHOU IIpHU IIOATOTOBKC TCOPCTHUYCCKHUX BOIIPOCOB M PCIHICHMHU 3aady.

Crucok nutepatypsl opopmiiieTcss B COOTBETCTBUU ¢ Oubnmorpadueit 2008 rona

(6ubmumorexa HI'AY).
TabOnuma 3
Howmepa BornpocoB KOHTPOIIbHOI paboThI
CeTHRA [ocnemaas mudpa yaedHOTO MIHGPa
midpa
yaedHO-
I'OIIIKQ)- 0 1 2 3 4
pa
0 1,22 43 2,23 44 3,24 45 4 25 46, 5, 26. 47.
64.79. 156 | 65.80.156 | 66.81.156 | 67.82.156 68 83.156
11,32, 53, | 12,33.54 14 34 55, | 13,35, 56. 15.36.57,
1 74. 123, 75,124, 60, 125, 61. 116, 62, 117,
156 156 156 156 156
21,42 63, 9. 53. 80, 10,54 121 [ 11.55,122. | 12,56.84
2 79. 135, 131, 141, 132, 142, 137, 143, 122 144
156 156 156 156 156
18, 62, 89, 19. 63. 90. 20,6401, | 21,65,92 | 22.66.93,
3 129, 150, 133, 151, 134, 152, 135, 153, 136 154
156 156 136 156 156
7,28 55, 1,29 56. 2,30, 57, 3.31.58. 4 32 59,
- 06. 122, 97. 123, 08. 124, 99. 125, 100, 126.
156 156 156 156 156
19.53. 63, | 20,54 64 21.55,65, | 22.56.66. | 23, 57.67,
5 106, 133 107, 134, 108, 133. 79. 136, 110, 137.
156_ 156 1515 136 156 inl
9. 65, 86, 10, 66. 87. 11,67.88, | 12,68, 89, 13.69.97.
6 132, 141, 122,142, 123. 143, 124, 148 125, 149,
156 156 156 156 156
20.55.94. | 30, 56.95. 31,57,96, | 32.58.98 33,359, 99.
7 122155, 1’3 154, 124, 153, 125,152 126, 151.
156 156 156 156 156
1,28.75 2,29 74 3.30, 73. 431.72 5,32, 71,
s 77.122. 76, 123, 78. 124, 79, 125, 80. 126,
156 __156 136 156 156
28,53, 115, | 27.54,116. | 26,55, 117, | 25.56, 118, | 24 57,119,
0 133, 141, 134 143, 135, 144, 136, 146. 137, 148.
156 156 156 156 156
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OkoHyauue Tad1.3

CTeTRAR [Tocnemaas nudpa yaedHOro mHDpa
wigpa
yae0Ho- 2
rom s 0 7 8 0
pa
o | 6228 | 70849 | 829,50, | 93051 [0
69.84,156 | 70,853,156 | 71,86,156 | 72,8716 | ™ 156
16,37,38, | 17,39,59, | 18,38,60, | 19,40.61, | 20,4162
1 63, 118. 64, 119, 76, 130, 77,133, 78, 134,
156 136 156 136 136
13,57,83, | 14,358,835, | 15,59.86, | 16,60.87, | 17,6188,
2 123,145, | 124,146, | 125,147, | 126,148, | 128, 149
156 156 156 156 | 156
23,6794, | 24,6895, | 25,69,96, | 26,70.97. | 27,7198,
3 137,155, | 138,144, | 139,145, | 140,146, | 137,147,
156 136 156 136 136
5,33,60. | 6,34.61. | 7.35,62, | 8,36.63, | 3,37.64.
4 101,127, | 102,128, | 103,129, | 104,130, | 103,131,
156 156 156 136 156
24,5868, | 25,59.69. | 26.60, 113, | 27.61, 114, | 28.62, 113,
5 111,138, | 112,139, | 140,135, | 139,154, | 138,133,
156 156 156 | 156 156
14,70,90, | 15,71,91, | 16,72,92, | 17,73,93, | 18,74,94,
6 126,150, | 127,151, | 128,132, | 129,153, | 130,154,
156 136 156 156 156
34,60, 100, | 33.61, 101, | 36.62, 102, | 37.63,103. | 38.64, 104,
7 127,150, | 128,149, | 129 148, | 130,147, | 131,146,
136 136 156 136 136
6,33,70, | 7.34.69, | 8,35,68, | 9.36,67. | 10,37, 66.
S 81,127, 83,128, 84,129, 76, 130, 82, 131,
156 136 156 1356 156
23,538,120, | 22,59, 121, | 21,50, 114, | 20, 51,113, | 19,52, 112,
0 138,150, | 139,152, | 140,133, | 123,154, | 129,155,
156 136 156 156 156
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Bomnpocel 1151 KOHTPOJILHOI PadoThI

1. IIpeameT BeTEpUHAPHON I'€HETUKH U €€ CBSI3b C IPYTUMHU HAyKaAMHU.

2. MeToibl TeHETUUECKUX MCCIIEOBAHUN: THOPUAOIOTHUECKHA, TeHEaTOTHIECKHM,
MONYJISIMUOHHO-CTaTUCTUYECKUN,  LUTOT€HETHYECKUN, HWMMYHOTCHETUYECKHM,
OHTOT€HETUYECKHM.

. 3HaYeHUE BETEPUHAPHON F€HETUKHU.

. CTpoeHue KIeTKu. Sapo 1 OCHOBHBIE OpraHOUbl, X QYHKIUH.

. [lonsitre o kapuoture. Mop@oaoruueckoe CTpOEHHE XPOMOCOM.

. JKn3HeHHBIN MUK KJIETKH. MHUTO3 U €T0 3HaUCHHE.

. Meio3 1 ero reHeTu4ecKast CylHOCTb.

. OcHOBHBIE (POPMBI MATOJIOTUN MUTO3a U MEN03a.

O 0 9 O W B~ W

. Tunel gomunupoBanus. [IpuBectr puMeEpHI.

10. 3akoH enuHOOOpa3Wsi THUOPHUIOB TIEPBOTO IMOKOJEHUS. [OMO3UTOTHOCTH,
TFE€TEPO3UTOTHOCTb.

11. PeunnpokHoe, BO3BpAaTHOE W aAHAIM3UPYIOIIEE CKPELIMBAHUE, UX CXEMbl U
3Ha4YCHUE.

12. JluruOpujgHoe CKpEIIMBaHUE: COCTAaBbTE €ro CXeMy U IpoaHaJU3UpyHTe
HACJIE€OBAaHUE TPU3HAKOB, TE€Hbl KOTOPBIX JIOKAJM30BaHbl B pa3HbIX Mapax
XPOMOCOM.

13. JletanbHble TEHBI, TUIIBI UX HACIEIOBAHUS, OTKIOHEHUE OT MEHAEIEBCKHUX
COOTHOILICHUM paCIIEIUICHNS ITPU AEHCTBUH JIETAIBHBIX T€HOB.

14. HoBooOpa3oBaHue, CYHUIHOCTh B3aUMOJCHCTBUSI T€HOB, COOTHOIIICHUE
¢dbenoturos B F2.

15. KommieMeHTapHOCTh, CYIIHOCTh B3aUMOJICUCTBUS TE€HOB, COOTHOIICHUE
¢dbenoruros B F2.

16. DnKcTas, CyIHOCTh B3aUMO/ICHCTBUS T€HOB, COOTHOIIIEHHE (peHOTUMOB B F2.

17. Tlonmumepusi, CyIITHOCTh B3aUMOJICHCTBUS T€HOB, COOTHOIIIEHUE (heHOTUIoB B F2.
18. I'enbi-MoamduKaTOPHI, MIACHOTPONHOE ICWCTBHE TEHOB. DKCIPECCUBHOCTH U

INEHCTPAHTHOCTD.
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19. CuemuienHoe HacienoBanue npusHakoB. [lomHoe cueruienne. CocTaBbTe CXEMY
CKpELIMBaHUS.

20. Henonnoe cuemienne. CocTtaBpTe CXeMy CKpeliuBaHHs. KpoccUHToBep Kak
IPUYMHA HApYLICHUS CLEIUICHUs MEXAy 'eHaMH U Ipu3HakaMu. KpoccoBepHsle u
HEKPOCCOBEPHBIE TAMETHI U IPU3HAKH.

21. OCHOBHBIE ITOJIOKEHUS XPOMOCOMHOM TeOpHuH HacieacTseHHoctr T. Moprana.

22. XpOMOCOMHOE OIIpeleNIeHHe Moja y MIEKonuTarmux u nrum. llomosele
XPOMOCOMBI U ayTOCOMBI. | 'OMOraMeTHbIN U rereporaMeTHbii noi. Ilokaxure Ha
cXeMax CKpEUIMBaHNI ONpPEIEICHUE N10JIa Y MIIEKOIUTAONIMX U NTULL.

23. ®opMbI TEHETUYECKOT0 HAPYIIEHUS! Pa3BUTHS 0JIa Y Pa3HBIX BUJOB )KUBOTHBIX,
(denoTunUecKkuil 3PQPeKT.

24. banancoBas TeopHs ONpENENEHUS Moja. bHOoJIormyeckoe 3HA4YCHHE
COOTHOIIEHHMSI YHACIIA TIOJIOBBIX X-XpPOMOCOM U ayTOCOM.

25. CooTHOILIEHUE MOJIOB U BO3MOKHOCTh €TI0 MCKYCCTBEHHOT'O PETyJMPOBAHUS Y
CEJIbCKOXO3SIMCTBEHHBIX UBOTHBIX. 3HAYEHUE ATOW MPOOJEMBI ISl MPAKTHUKU
KUBOTHOBO/JICTBA.

26. HacnenoBaHue NMpU3HAKOB, CLUEIJIEHHBIX € MOJIOM, €r0 MPAaKTUYECKOE 3HAYCHHE.
[loka3aTh Ha cxeMe, KaK OCYIIECTBIISIETCS COPTUPOBKA WBIUIAT MO MOJYy C
UCIIOJIb30BAaHUEM 3THUX NpPHU3HAKOB. HacnencTBeHHbIE aHOMAJINH, CLEIUIEHHBIE C
ITOJIOM.

27. IlapTeHoreHe3, TMHOT€HE3 W aHjaporeHe3. VX CyIIHOCTb, pacIpoCTpaHEHUE U
IPAKTUYECKOE UCIIOJIb30BAHUE.

28. Xumunueckuit cocras u crpykrypa JAHK. Penmmkanus JTHK.

Hoxka3zarensctBa posin JJHK B HaciiencTBeHHOCTH.

29. Crpoenue u tunbl PHK, ux posib B cunTe3€ OEIKOB.

30. I'eHeTHYECKUI KO, €T0 CYIIHOCTh U OCHOBHBIE CBOMCTBA

(TpUILIETHOCTH, HETIEPEKPHIBAEMOCTh, BBIPOKICHHOCTh, YHUBEPCAIBHOCTB ).

31. Crpoenue u pa3MHOKeHUE OakTepuili u BUupycoB. [loHsaTHe 0 reHOTHIIE U
(eHoTHne MUKPOOPIaHU3MOB.

32. CnocoObl mepeHoca reHeTH4YecKor nuopmManum y 6aKkTepui.
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33. bHOTEXHOJIOTHs, €€ POJIb B )KUBOTHOBOJCTBE.

34. CriocoObl HICKYCCTBEHHOI'O CUHTE3a T€HOB BHE OpraHu3Ma.

PexomOunanTHbie Mosiekybl JIHK 1 cuHTe3 uykepoIHOro Oenka.

35. Comaruyeckas ruOpuau3zanusi, THUOPUAOMHAs TEXHOJOTUS IOJYy4YEHUs
MOHOKJIOHAJIbHBIX aHTUTEL.

36. 3HayeHME KIOHMPOBAHMS, TPAHCIUIAHTAlMM HMOpPUOHOB U  IOJYYEHUs
XUMEPHBIX U TPAHCTECHHBIX ’KUBOTHBIX B 300TEXHUHU U BETEPUHAPHH.

37. Knaccudukamus BumoB u3MEeHYMBOCTH. CTaTUCTUYECKHE  ITOKA3aTeNd
M3MEHYMBOCTH NPU3HAKOB.

38. KoppensuuonHas N3MEHYMBOCTb, KOA()(PUIIMEHT KOPPEISALUU U €ro 3HAaUCHUE B
CEJICKLINHU.

39. MyranmoHHas W3MEHYMBOCTh KaK oOJHAa H3 (OopM HacIeACTBEHHOU
n3MeHunBocTH. Ponb I'yro ne ®dpursa u OTEUECTBEHHBIX YYEHBIX B CO3/IaHUMU U
Pa3BUTUU TEOPUU MYyTaLIUM.

40. I'enHble, XpOMOCOMHBIE U T€HOMHBIE MyTanuu. X xapakrepuctuka. [Ipumepsl
MyTalHl, UMEIOINX 3HAYEHUE ISl )KUBOTHOBOJCTBA.

41. MexaHu3M 00pa30BaHUs YUCIOBBIX U CTPYKTYPHBIX aHOMAJIUI KapUOTHUIIA.

42. CroHTaHHBIA U MHIYLMPOBAHHBIA MyTareHe3. MyrtareHHble (hakTopshl. 3amura
KUBOTHBIX OT MyTarcHOB.

43. T'eH kak cjoxkHas Ouoyiornyeckas cuctema. BiusHue TreHOB Ha pa3BUTHE
OPU3HAKOB y MPOKApUOT M 3yKapuoT. OHTOreHe3 Kak IPOLECC pealn3aluu
TEHOTHIIA.

44. Teopus @. XKaxoba u XK. Mono o perynsauuu cunresa u-PHK u Genxos.

45. Kputnueckue nepuoibl OHToreHesa. BivsHue cpeibl Ha pas-

BUTHE MPU3HAKOB. JuddepenimanbHas akTHBHOCTb T€HOB M POJIb [IUTOIJIA3MbI B €€
pEryJIsALnn.

46. Ilurtomnasmaruueckass (HEXpOMOCOMHAs) HACIEACTBEHHOCTh. I[Ipumepbl
LATOIIJIA3MATUYECKONU HACIIEICTBEHHOCTH Y PACTEHUN U KUBOTHBIX.

47. lomyasiuu U 9ucThie JIUHUU. D(HPEKTUBHOCTH 0TOOpA B MOMYJISILIUAX U YUCTHIX

JIMHHUAX.

60



48. TloHaTHEe O reHeTUYEeCKOM CTpyKType nomyssinuud. dopmyna U 3aK0oH Xapau-
BaitnOepra 17151 XapakKTepUCTUKH CTPYKTYPbl IAHMUKTHUYECKON TOMYJISLUU.

49. OcHoBHBIE (PAKTOPBI, HAPYIIAIOLIUE CTPYKTYPY MOMYIISIIHH.

50. BnusHue wuHOpUAMHra Ha BBIIIEIUIEHUE PELECCUBHBIX JICTAIBHBIX U
HOJTyJIETAJIbHBIX T€HOB. | eHeTHUECKUi Ipy3 B NOMYJISILMSX )KMBOTHBIX.

51. Tereposuc u ero Ouonoruyeckas cymHOCTb. (OCHOBHBIE THIIOTE3BI,
oOBscHsoNHE 3P HEKT reTeposuca.

52. OcoOeHHOCTH HACIEAOBAHUS KOJIMYECTBEHHBIX TPU3HAKOB.

KoaddumenTs HacneagyeMocTu U moBTOpsieMocTH. VX 3HaYeHue 1 UCIOJIb30BaHUE
B CEJIEKLIUN KUBOTHBIX.

53. I'pynmbl KpOBH CEIBCKOXO3AWCTBEHHBIX JKUBOTHBIX, WX TE€HETHYECKas
0OyCJIOBIIEHHOCTb U HaclieoBaHue. Vcnonb30BaHue Tpymni KPOBU B BETEPUHAPUU
Y 300TEXHUHU.

54. buonornyeckuid mnonuMoppusM OEJIKOB M €ro TIeHeTHYecKas MpUpoJa.
Hcnonp3oBaHne OMOXMMHUYECKOrO mojJumMoppu3ma O€lIKOB B BETEpPUHAPUM U
300TEXHUH.

55. HVmmyHuWTeT, HWMMYyHHas CHUCTEMa OpraHu3Mma, Hecneuupuyeckue Hu
cnenuduueckre PakTopbl 3alIUTHI.

56. KnerouHas u  rymopaibHas  cUCTeMbl uMMyHuTeta. CTpyKTypa
UMMYHOTJIO0YJIMHOB.

57. I'enetrka UMMYHOTI100yIMHOB. ['eHbl UMMYHHOTO OTBeTa (Ir-reHsr).

58. I'maBHBIN KOMIUIEKC THCTOCOBMECTUMOCTH U €TI0 CBSI3h C OOJIE3HSIMMU.

59. IlepBuunbie nehEeKThl UMMYHHOM CHCTEMBI.

60. AHOMaMM 1 00JIE3HHU CEIIbCKOX03IMCTBEHHBIX )KUBOTHBIX, HX KJIacCH(pHUKAIIHS.

61. Tumbl HacienoBaHMs TeHeTHMYEeCKUX aHomanuid. [lpuBectn mnpuMepbl
pPELIECCUBHOTO, JIOMHMHAHTHOTO M CHEIUICHHOTO C X-XpOMOCOMOM THIIOB
HACJIEJIOBAHUSI y PA3HBIX BUJIOB )KUBOTHBIX.

62. 3akoH Tromojoruueckux psgoB H.M. BaeuioBa B  HacleICTBEHHOUN

HN3MCHYHUBOCTU.
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63. UucioBble U CTPYKTypHbIE MyTallMl KapuOTHUIA U (PEHOTUIINYECKUE aHOMATHH
CEJIbCKOXO3SIMCTBEHHBIX KUBOTHBIX.

64. bBosie3HM C HACIEICTBEHHOM MpPEApPACIOIOKEHHOCThIO, HMX HAclIeJOBaHUE.
Mertoapl W3y4eHUsI HACIEACTBEHHOM PE3UCTEHTHOCTH WM BOCIPUMMYHUBOCTU K
00JIe3HIM.

65. 'eneTnueckas yCTOMYMBOCTh U BOCHIPUUMUYUBOCTD K OaKTEpUATbHBIM OOJIC3HSIM.

66. ['eneTnueckas yCTOMYMBOCTh U BOCIPUUMUYUBOCTD K BUPYCHBIM MH(DEKITUSM.

67. 'eHeTnuecKasi yCTOMYMBOCTbh U BOCHIPUUMYUBOCTD K T'€JIbMHUHTO3AM.

68. I'eHeTHUYECKas YCTOMYMBOCTh U BOCIPUUMUYNBOCTD K IIPOTO3003aM.

69. I'eneTnueckas yCTOMYMBOCTh U BOCIPHUHUMYHUBOCTD K KIICILIAM.

70. Ponb HacleCTBEHHOCTH B IPEAPACIONOKEHHOCTH YKUBOTHBIX K OOJE3HSIM
KOHEYHOCTEH.

71. Ponib HacneACTBEHHOCTH B PEAPACIIOIOKEHHOCTH KUBOTHBIX K OECIUIOUIO.

72. Biiusiuue paxkTopoB BHEIIHEN Cpeibl HA YCTOMUHUBOCTD K OOJIC3HSIM.

73. YdeT BpOXKICHHBIX aHOMAJIUK U OoJje3Hel. MeTo bl TeHEeTUYECKOTO aHaIu3a C
LEJIbIO BBISIBJICHUS POJIM HACIEACTBEHHOCTH B 3TUOJIOTUU aHOMAJIUH.

74. KommekcHasi oreHKa TeHO(OHIA TMOpOJ, JIMHUN, CEMEWCTB U OTOMCTBA
OTJEJBbHBIX TPOU3BOJUTENEH HA YCTOMUYMBOCTD K Pa3IUYHbBIM OO0JIE3HSIM.

75. Cenekuusi CeJIbCKOX03IMCTBEHHBIX JKUBOTHBIX HA YCTOMYMBOCTD K OOJIE3HSIM.

76. Y cobak yepHas okpacka mepctu (aymenb «B») noMuHMpyeT HaJ KOpUYHEBON
(amenb «by»). UepHast caMka HECKOJIBKO pa3 Oblla ClapeHa C OJHUM M TeM XKe
YEpHBIM CaMIIOM M TIPUHECTa BO BCEX MoMeTax 18 YepHbIX M 5 KOPHUYHEBBIX
meHKOB. Omnpenennte TE€HOTUIT POJIUTENIEH, COCTABbTE CXEMY CKpPEIIMBAHUS H
BBISICHUTE, CKOJBKO YEpPHBIX IIMEHKOB W3 YHCJA POJUBIIUXCS MOTYT OBITH
TOMO3UTOTHBIMH.

77. Kentas MOpckasi CBUHKA TIPH CKPEIIUBAaHUM C O€Noil BCerma JaeT KPEMOBOE
noToMcTBO. [Ipu CKpemmBaHUU KPEMOBBIX CBUHOK MEXAY cO00i Habmromaercs
pacmieruieHne motomMcTBa: 1 xkenrast : 2 kpemoBbIX : 1 Oemas. KakoB xapakrep
HACJIEIOBAaHUSI OKPACKU LIEPCTH MOPCKUX CBUHOK? COCTaBbTE CXEMBI

CerIHI/IBaHI/Iﬁ B COOTBCTCTBHH C YCIIOBUCM 3a/Ia19H.
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78. YV cobak yepHasi okpacka mepctu (ayuiensb «B») JoMUHUpYeT HajJ KOPUUHEBOU
(asmenb «by). YeTbIpe caMKu OBLIU CIIAPEHBI C OJHUM U TEM K€ YEPHBIM CaMIIOM.
Camka Ne 1, kopuuHeBasi, OLIEHWIACh HECKOJIBKUMU IIEHKAMU, OJIMH U3 KOTOPBIX
ObL1 KOpruHEBBId. B momeTe camku Ne 2 (KOpUUHEBOM) OAMH MIEHOK ObLI YEPHBIH.
VY camku Ne 3 (uepHoit) oauH 1IeHOK ObL1 KopuuHeBbld. Camkxa No 4 (uepHas)
MpUHECIa BCEX YEPHBIX MIEHKOB. COCTaBbTE CXEMbl CKPEIIUBAHUN U OMPEACIIUTE
TEHOTHUIIBI CaMIIa U BCEX YETBIPEX CAMOK.

79. Y MOpCKHX CBHHOK YE€pHas OKpacka IIepCTH (aJiesib «A») JOMUHUPYET Haj
oenoit (aymenb «a»). Ilpu crmapuBaHMM YEpHOTO camila C YEpHOM caMKOW B
HECKOJIbKUX TOMeTax MojaydyeHo 20 MOTOMKOB, M3 KOTOPBIX 6 ObLIO O€nbIX, a
ocTajbHble YepHble. ONpeaenuTe reHoTUIl Kaxaoro poaurens. CoCTaBbTE CXEMY
CKpCILUBAaHUSA M BBISICHUTE COOTHOUIEHWE TE€HOTHUIIOB IOJYYEHHOTO IMOTOMCTBA.
CocTaBbTe CXEMBbI CKpEIIMBAaHUM, C TMOMOIIBI0 KOTOPBIX MOXKHO OBLUIO OBl
BBISICHUTH T€HOTHUIIBI YEPHBIX 0COOEH.

80. VY cobak xecTkas WIEpPCTb JOMHMHAHTHA, Msrkas — peueccuBHa. OT
YKECTKOLIECPCTHBIX POJIUTENEN MOJYUYEH KECTKOMEPCTHBIM MEHOK. MOXKET I 3TOT
HIEHOK TMOJy4YUTh OT pOAMTENEeH TeH MarkomepctHoctu? C KeMm €ero Haao
CKPECTHUTh, YTOOBI BBISICHUTH, UMEET JIM OH B T€HOTHUIIE T€H MSTKOIIEPCTHOCTH?
CocTtaBbTe CXEMBI BCEX CKPEIINBAHUM.

81. YV kpymHOTO poraroro ckota KOMOJIOCTb (OTCYTCTBHUE POTOB) JOMHUHUPYET Hal
porarocthio. Kakoe moTOMCTBO MOYKHO OKHJIaTh OT CKPEIIUBAHUS KOMOJIOTO ObIKa
C poraTbIMH KOpPOBaMH, €CIM W3BECTHO, UYTO B MIPOILIOM OJHA U3 3THUX KOPOB
IpUHECIIa OT 3TOTO ke ObIKa pOraToro TejaeHka?

82. Mex «1m1aTuHOBOM» HOPKHM CTOUT BO MHOTO pa3 JIOPOKEe, YeM MEX CTaHJIapTHBIN,
HO MOXET pE3KO CHHU3UTHCS B IIEHE, Korja Mojaa u3MeHUTcs. Kak HyXHO BecTd
CKpeIllUBaHue, YTOOBI OT UMEIOIIIEHCs Ha (hepMe CTaHAAPTHOM CaKW U TIJIATUHOBOTO
caMila B Kpardyalimii cpok (moka He MIpollia MOJa) MOJIYyYUTh MaKCUMAJIbHOE

KOJIMYECTBO TUIATHHOBBIX IIOTOMKOB? I '€H «IIJIaTHHOBOCTH) PEUCCCHUBCH.
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83. CkpemnBaHue Mexay co0Oil IByX MOPCKHX CBHHOK, UMEIOUIMX BUXPACTYIO
IEPCTh, Jano 18 BUXpACTBIX M 5 TIIAJKUX MOTOMKOB. Kakas 4acTe BUXpPACTBIX
MTOTOMKOB TOMO3UT'OTHA 110 TOMY IPHU3HAKY?

84. YepHasg MacTb y KPyHHOI'O pOraToro CKOTa ITOMUHHpYET Haja KpacHou. IIpwu
CKpEIIMBAaHUHU C OJTHUM M TEM K€ YEepHBIM OBIKOM KpacHasi KopoBa 30pbKa pojuia
YEpPHOI'0 TEJIEHKA, YepHas KopoBa Maiika — 4epHOro ke TeJIeHKa, a KopoBa Berka —
KpPacHOTO TEJICHKa. YTO MOKHO CKa3aTh O TEHOTUIIAX YKA3aHHBIX KUBOTHBIX ?

85. Y cobakm xecTkas IIepCcTh JOMHUHAHTHA, Msrkas — peueccuBHa. J[Ba
KECTKOLIEPCTHBIX POJAUTENS NAIOT XKECTKOUIEPCTHOIO IeHKa. C KEM €ro Hy»XHO
CKpPECTUTh, YTOOBI BBISICHUTh, UMEET JIU OH B TEHOTHIIE AJIJIENIb MATKOLIEPCTHOCTH ?

86. Y KpOJMKOB IIEpCTh HOPMAJIBHOU JNUHBI (ayuiens «L») TOMUHAHTHA, KOPOTKasl
(amnenp «l») — peueccuBHa. Y KOPOTKOIIEPCTHOW KpPOJBUUXH POAMIOCH 5
KpOJpYaT: 3 KOPOTKOIIEPCTHBIX U 2 ¢ HOPMaIbHOM MIEpCThIO. COCTAaBbTE CXEMY
ckpemuBanud. OrmnpenenuTe TEHOTHN M (EHOTUIl OTIa, FEHOTUIIBI MaTepu HU
MTOTOMKOB.

87. Ilpu ckpenmBaHum JIMHHOYXUX OBell («AA») ¢ 0e3yxuMu («aa») Mmoydaercs
IIOTOMCTBO ¢ KOPOTKOW YITHON PaKOBHHOM.

Kak naspiBaeTcs TakoM Tun HaciienoBaHus? Kakoe MOTOMCTBO MOJy4YUTCS NpPH
CKpEUIMBAaHUM KOPOTKOYXMX OBELl C TakuMu xe Oapanamu? be3yxux oBel] c
KopoTKoyxumHu OapaHamu? CocTaBbTe CXEMbl CKpEIIMBAHUN M CJelailTe HX
aHaIu3.

88. Y aHmany3ckux Kyp 4epHasi OKpacka omnepeHus (amienb «By») moMuHupyer Haj
oenolt (amnenb «by). 'eTeposuroTHas mTuiia uMmeeTr roiayboe omepenue. Kakoe
MOTOMCTBO JaCT ToJiy0asi Kypulia Mpy CKPEIMBaHUU C O€JIbIM, TOJyOBIM M YEPHBIM
neryxamu? Ilouemy romyOble aHIamy3cKue Kypbl MpU pa3BEACHUH «B cebe» He
JaI0T 0JIHOOOPA3HOrO MOTOMCTBA?

89. V¥V KpymHOro poraToro CKoTa HIOPTTOPHCKOM MOpOJbI KpacHash MacTh (ajuieib
«R») nomuaMpyeT Ham Oenoit (amienb «r»). ['eTepo3uroTHpie KHBOTHBIC UMEIOT
yanyto MacTb. B lllotnanauu ogHa mopTropHckas KOpoBa MPUHECIA 33 OJMH OTEN

5 TCJAT, B TOM YHUCJIC OJHOT'O ObIuKa KpaCHOﬁ MaCTH, IBYX TCJIOK 4yajou u ABYX
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TeJOK Oenol MacTu. MoskeTe 1 Bbl ONPEAETUTh MAaCTh U TEHOTHUI ObIKa U KOPOBBI,
OT KOTOPBIX POJAMIIUCH ITH TeJATa?

90. Tlpu ckpemuBaHUN MEXAY COOOM XOXJIATHIX YTOK (XOXOJIOK Ha TOJIOBE) YTATA
BBIBOJSITCS TOJIbKO M3 3/4 sui, a 1/4 >MOpUOHOB TMOHET Mepe]] BbUIYILJICHUEM.
Cpenu BBUTYIUBIIMXCS YTIT OKOJIO 2/3 UMEIOT X0XO0J0K, a 1/3 6e3 xoxomnka. Kak
HacJeayeTCs NPU3HAK HAJTUYMs XOXO0JKa Y YTOK? COCTaBbTE CXEMY CKPEIIMBAHUS.

91. ¥V Hopok amnens «F» onpenensier cepeOdpucTo-co00IMHYIO OKPACKy — «00C», HO
oOnanaer neTaibHbIM fAeiicTBueM. Ero peneccuBHbil amuiens «f» o0yciaoBiuBaeT
CTaHJapTHYIO0 okpacky. Bce B3pocibie ocobu «boc» rerepo3urotsl «Ffy. Kakoe
HOTOMCTBO TMOJIYYUTCS MpPU CHIApUBAaHUM TeTEpo3uror mexay coboi? Kax
n30exarh oTxona?

92. Ha ¢depme Bce yTKM U CENE3HM MMEIOT XOXOJIOK Ha TojioBe. ['eH XoXJIaTocTH

oOJazaer JeTalbHbIM AeHCTBUEM — SMOPHOHBI THOHYT MEpE] BBUIYIIJICHUEM U3

gifiia. B nakyOarop 6bu10 3amoxxeHo 2400 siui, NOJy4eHHBIX B 3TOM CTaJe.

CocTaBbTe cXeMy CKpEIIMBaHUs U ONPECIIUTE, KAKUMU MOTYT OBITh T€HETUYECKU

oOycnoBiieHHbIe noTepu. Kakoe KOIM4ecTBO M3 MOJIYYEHHBIX YTAT OyIyT HUMETh

x0x0J10Kk? Kakyro cxemy CKpeuBaHusl MOXKHO MPEJJIOKUTh, YTOObI N30eXkKaTh
orxoxa?

93. Ilpu3Hak yKOpo4YeHHBIX HoOr y Kyp (amiens «Cp») [IOMUHUPYET HaJ
JUIMHHOHOTOCTBIO (aJUIeslb «Cp»). Y TOMO3HMIOTHBIX MO T'€HY KOPOTKOHOI'OCTH
UBIUISAT KIIOB HACTOJIBKO MaJjl, YTO OHU HE MOTYT MPOOUThH SHYHYIO CKOPIYIY H
rMOHYT, HE BBUIYNHUBIIMCH W3 Alla. B  Xo3siicTBe, pa3BOIAIIEM TOJBKO
KOPOTKOHOTHUX KYp, oaydeHo 3000 upimist. CKOJIBKO Cpeau HUX KOPOTKOHOTUX ?

94. VYV KapakyJbCKHX OBEIl CEpblii IBET IIEPCTHOIO TOKpOBa (auienb «Sy»)

JOMUHHUPYET HAJl YEPHBIM (ajuielib «s»). OT CKpelUBaHUs CEPBIX OBELl C YEPHBIMU

OapaHaM¥ MMOJTYYEHO TOJIOBUHA CEPHIX U TIOJIOBUHA YePHBIX STHAT. Hanmuiure

TE€HOTHUIIBI poauTeneil u moroMcTBa. COCTaBbTE CXEMY CKPEILIMBAHUS U BBISICHUTE,

KaKoe MOJYYHUTCSl OTHOIIEHHE MO reHotuny u (penotuny B F2 mpu ckpeniuBaHuu

cepbix oBell F1 ¢ ceppiMu 1 yepHbiMu OapaHamu. [louemy B pakTuke pa3BeaeHus
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KapaKyJIbCKUX OBEI[ CEpOl OKPacCKu HE BCTPEUAIOTCS Cepble OapaHbl, NAOIIUE MIPU
CKpPEUIMBAaHNHU C YEPHBIMU OBLAMHU BCEX CEPBIX SITHAT?

95. V xkpynHoro poraroro ckota amieiib «Dy (aekctep) onpenensieT yKOpoUYeHHOCTh

rOJIOBBI UM HOT, OOYCJIOBIMBAET YIYYIIEHHE MSCHBIX KadecTB, HO o0iamaer

neTanbHbIM AeiicTBueM. Kakum OyzeT pacuierieHue Ipy CliapuBaHuU MEXKIY
co00i1 IByX TeTepO3UTOTHBIX KUBOTHBIX; T€TEPO3UTOTHBIX C PELECCUBHBIM FOMO-
3UTOTHBIM?

96. YV MmpllIell TOMUHAHTHBIN ajuIeNb JKENTOM OKpacku «Y» o0JadaeT JIeTaabHbIM

nelcTBUEM. Ero peneccuBHBIM auiedb «y» B TOMO3UIOTHOM COCTOSIHUH

00yCIIOBIMBAET YEPHYIO OKpacKy. KakoB reHOTHIT B3POCIbIX JKEITHIX MBIIIEH?

Kaxkoe OyneT paciierienre npu cnapuBaHuM UX MEXK1y COOOM; MpU CIapUBaHUU C

YepHBIMU?

97. YV xyp onepennbie HOTH (ayienb «O») TOMUHUPYIOT HaJ TOJIBIMU (QJLIEb «O»),
a TOPOXOBUIHBIN TpedeHb (ayens «P») —Han mpocTeiM (ayutens «p»). Iletyx c
ONEpPEHHBIMU HOTaMU M TOPOXOBHUJHBIM TIpeOHEM, CHApEHHBI C TOJIOHOrOH
KYpHIIEH, UMEIOIIEeH TOXKE TOPOXOBUIHBIN I'peOeHb, J1all TOTOMCTBO C ONIEPEHHBIMU
HOramu. BoJBIIMHCTBO TOTOMKOB UMEJIO TOPOXOBUIHBIN I'peOeHb, HO BCTPEUAINUCH
Kypbl U C OpOCThIM IpebHeM. OmnpenenuTe TeHOTUIIBI POAUTEIEH U COCTaBbTE
CXEMY CKPELIMBAHUS.

98. ¥ MOpCKMX CBHHOK uepHas OKpacka JAOMUHUpPYET Haja Oeoil, a KOopoTKas
HIepCcTh HaJ JJIMHHON. [ eTepO3UroTHhIM YepHBIA KOPOTKOLIEPCTHBIA caMel ObLI
criapeH ¢ Oeyiol JJIMHHOLIEPCTHON CaMKOW. YKaXXuTe TeHOTUIbl U (HDEHOTHUIIbI
IIOTOMCTBA.

99. V¥V KpynHOro poraToro CKOTa KOMOJIOCTb JOMUHUPYET HaJ pOraTocThlo, a

TETEPO3UTOTHBIE 10 I'€HY KPACHOM MACTH JKUBOTHBIE MMEIOT Yalyl0 MacCTh.

Komomnas gamast kopoBa criapeHa ¢ poratbiM 0ebpiM ObikoM. OT 3TOTO criapuBaHUs

NOJIy4€Ha poraras yayas Tesnka. KakoBbl TEHOTUIBI pOAUTENEN U YaJIOW pOTraTon

Tenku? Kakoe MOTOMCTBO MO>KHO OKHJIaTh MPU MOBTOPHBIX CHAPUBAHUSIX STUX

ponuTenen?
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100. Poszerounas Mopckasi CBMHKA, CKpEIIECHHAs C PO3ETOYHBIM OEIbIM CaMIIOM,
nana 28 po3eTOYHBIX YepHBIX, 31 pozeTounyro Oenyro, 11 rmaakux 4epHBIX U 9
IJIaJIKUX OeJIbIX MOTOMKOB. KakoBbl reHoTHIIBI poauTeneii? Po3eTouHbIid 1 YepHBIN
— MPU3HAKU IOMUHAHTHBIE.

101. ¥V cBuHEH CpOCTHONANOCTh JOMMHUPYET HaJ JABYNAJIOCTBbIO. YepHbIN
OHOMAJBIA XpSIK Jal OT CKpPEUIMBaHUA C PBDKUMH JIBYMAJbIMH MaTKaMu
MTOTOMCTBO, COCTOSIILIEE HMCKIIOYUTENBHO M3 YEPHBIX OJHOMNAIBIX >KHUBOTHBIX.
BosBpatHoe ckpemuBanue F1 ¢ ppDKMMU JByHanbIMUA XpsSIKaMd Jaio 8 YepHBIX
OJITHOTIAJIBIX, 9 PBKUX OJHONAIBIX, 11 YepHbIX IBynanbix v 14 peoKUX IBYMAIBIX
nopocsat. OnpenennuTs TeHOTUIT XPSIKa U MaTOK.

102. ¥V cobak uepHasi okpacka mepctu (aimienb «By) moMuHupyeT HaJl KOpUIHEBOU

(amnens «by), a Bucsiuee yxo (awwiens «H») — Hag crosuum (amiens «hy).

['omMo3uroTHas 4yepHas camKa ¢ BUCSIUMMH YIIaMU CIIapeHa ¢ KOPUYHEBBIM CAMIIOM

co crosiunMu ymamu. KakoBel reHOTUIIBI U (PEHOTUIIBI IOTOMCTBA [IEPBOTO U

BTOPOTO MTOKOJICHUN?

103. Komomnocts (amtens «K») y KpymHOro poraTtoro CKoTta JIOMHUHHUPYET HaJ

porarocThio (ayenb «k»), KpacHas MacTb OOyCIOBJIeHa amienemM «Ay», Oemas —

amieneMm «a». ['erepo3urorsl (Aa) umerotT danyro mactb. Komosas vanas kopoBa

Obla crapeHa ¢ poraTeiM 0ebiM ObIKOM. OT 3TOTO criapuBaHUs MOJTy4YeHa porartas

yanas Tenka. KakoBbl T€HOTHNBI poauTened W poraTtor vanou Ttenku? Kakoe

NOTOMCTBO MOKHO OXHUJaThb IPU TMOBTOPHBIX CHApUBAHUAX OSTUX POJUTENEH?

YcraHoBUTE 3TO, COCTaBUB CXeMy CKpeniuBaHus. Kakoe mOJIy4uTCS NOTOMCTBO

IpY BO3BPATHOM CIIAPUBAHUU POTraToOd 4ajloil TENKHU ¢ OBIKOM, UMEIOUM (EHOTHI

orua?

104. Y cBunelt Oenas metuHa (ayuienas «By») qoMuHUpYyeT Ha YepHOU (ayuiensb «by),
a Hammuue cepexek (amwtenb «C») — Haa WX OTCYTCTBUEM (AJUICNIb «C»).
Omnpenenure reHoTUIl OEIOro XpsKa C CEpPeKKaMM, €CIU OT CHapUBaHUS €ro C
YepHbIMU 0€3 cepexeK CBUHOMAaTKaMHu moiydyeHo S50% OenblX MNopocar ¢

cepexkamu U 50% YEepHBIX TOPOCAT C CEPEKKAMU?
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105. ¥V cobak gepHas okpacka mepcTH (amwtensb «By») ToMUHUPYET HaJl KOPUIHEBON
(atenb «by), a KOPOTKOMIEPCTHOCTh (aymwienb «K») — Haa JIMHHOIIEPCTHOCTHIO
(amnens  «k»). KopuuneBas anuHHOLIEpCTHAas caMKa Obula chapeHa C
TOMO3UTOTHBIM ~ YEPHBIM  KOPOTKONIIEPCTHBIM  caMioM. (CoCTaBbTE CXEMY
CKpELIMBaHUsA U BBIICHUTE (DEHOTUII M FEHOTHI IOTOMKOB IEPBOTO U BTOPOIO
MTOKOJIEHUI (BTOPOE MOKOJEHUE IMOJYYEHO IMYyTEM CKPEUIMBaHUA O0COOEH MepBOTO
MTOKOJICHUS MEXKIY COOOM).

106. Y MOpCKHX CBHHOK YepHas OKpacka mepcTH (ayenb «B») noMuHHpyeT Haj
oenoit (amtens «b»), a KopoTkas mepcth (amens «K») — Haa AIMHHOMN (asuienb
«k»). T'OoMO3UroTHBIE UEpHBIC AJIUHHOLIEPCTHBIE >XUBOTHBIE ObUIM CHAPEHBI C
TOMO3UTOTHBIMH KOPOTKOUIEPCTHBIMU OenbIMU. Omnpenenure reHoTUn U (GEeHOTHIT
notomctBa B F1 u F2 (F2 nonyuyeno ot cnapuanus >xuBoTHbIX F1 Mexay co0oit).

107. Y cBunel yepHas MacTh (ayuienb «U») JOMUHUPYET HaJl PhDKEH (aJJIeNb «91»),
npsaMoil npoduiie royioBbl (aymens «K») — Hag u30rHyThIM (aimwiens «k»). Ot
YEPHOTO C MPsAMOW TOJOBOM XpsIKa M TAKOM K€ CBMHOMATKHM 3a JIBa OIOpPOCa
noiyyeHo 20 mopocsT, B TOM 4Huclie 7 YEpHBIX MPSIMOTOJOBBIX, 4 UYEpPHBIX C
M30THYTHIM mpodusieM, 6 pPbDKUX MNPSIMOTOJOBBIX M 3 PBDKUX C H30THYTHIM
npo¢unem. CocTaBbTe CXEMYy CKpPELIMBAHUS U ONpPENEIUTEe T€HOTUN U (PEeHOTHMN
POIUTENEH U TIOTOMKOB.

108. B x034iicTBO, 3aHMMAIOIIIEECs] pa3BEEHUEM MSICHOTO CKOTa, ObLIO 3aBe3eHO 50
Teqok U 1 Obik. Bce XuBOTHbIE ObUIM 4YEpPHBIMU M KOMOJIBIMH, TO €CTh IIO
(deHoTuny OHU OBUIM CXOAHBI C abepauH-aHTycaMu. TOUYHBIX CBEIEHHM 00 HX
MPOUCXOXKACHUN He Obuto. Cpean MOTYyYEHHBIX OT 3TUX KUBOTHBIX 50 TensT 28
OBLITM YePHBIMU KOMOJIBIMH, 10 — KpaCHBIMU KOMOJIBIMH, 8 — YEPHBIMHU POTaThIMU U
4 TeneHka — KpacHbIMU poratbiMu. Kakue mpu3Haku SBISIIOTCS TOMUHAHTHBIMU, a
Kakue peneccuBHbIMM? KakoB TI€HOTHN 3aBE3€HHBIX KUBOTHBIX? KakoBo
TEOPETUYECKH 0XKUIAEMOE PACIICINIEHUE B UX TOTOMCTBE?

109. V kyp TOpoXOBUAHBIN rpeOCHb KOHTPOJUPYETCS aiesieM «P», po30BUIHBIN —

amteneM «R», a mpocToil (JIMCTOBUIHBIN) — PELIECCUBHBIMU AJUICIIAMH «P» U «I».
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Kakue rpeOHu OyaeT uMeTh MOTOMCTBO, MOJYYEHHOE OT CIEAYIOUIEr0 COYeTaHUs
pomutensckux nap: RrPp x Pp, RrPp x Rrpp, RRPp x rrPp? Bersicaure

3TO, UCTIONB3Ys pemeTky [lennera. C KakuM TUIIOM B3auMOJICH-

CTBHSI TEHOB Mbl IMEEM 3ECH JAEH0?

110. V nomaneit ren «G», KOHTPOJUPYIOLIUNA CEPYKD MaCTh, SMUCTATHYEH IO
OTHOLICHUI0O K TeHy BopoHou Mactu (B). HMx peneccuBHble amienn B
TOMO3UTOTHOM COCTOSIHUM OOYCJIOBJIHMBAIOT PhIKYH0 MacTh (ggbb). Kakum Oyner
COOTHOIIIEHHE (EHOTHIIOB BO BTOPOM IOKOJIEHHHM TpPHU CIAPUBAHUM BOPOHBIX
jomanaend ¢ cepbIMU (BTOpOE IMOKOJEHHE IMOJIYyYEHO OT CIAapUBAaHUS >KUBOTHBIX
MIEPBOTO MOKOJICHUS MEXKTYy CO00i)?

111. YV nomaneit cepasg macte «G» JOMUHHPYET HAJ PbDKEU «g», BOpoHas «B» —
HaJ pebkel «by», cepas «G» snucratupyer Haa BopoHoU «By. Ilpu ckpemmBaHun
CEpbIX JIOIAZAEH ¢ BOPOHBIMH MOJOBHUHA KEPEOAT POKIAECTCS CEPHIMU, TOJIOBUHA —
BOPOHBIMU. Y CTAHOBUTE '€HOTUIIBI POJUTENEH U MOTOMCTBA.

112. ¥V nowmaneii cepast MacTh (ayenb «G») TOMUHUPYET HAJl phKEH (aJlJIeNb «2»),
BopoHasi (aymiens «B») — Hag peokeit (awtens «by). I'eH «G» snucTaTU4eH MO
oTHOUIEHUIO K reHy «By». Ilpu ckpemmBaHumn ceporo xkepedia ¢ cepoil KoObLIoM
MOJIY4eH phDKMA KepebeHok. KakoBbl reHoTunsl poaurteneit? Kakoe moroMcTBo
MOYKHO OKHJIaTh IPU MTOBTOPEHUH ATUX cniapuBaHuil? 1lokakure 310 Ha peuieTke
IIennera.

113. Tlpu ckpenmBanuy Kyp, UMEIOIINX TPeOeHb PO3OBUAHON (POPMBI, C METyXaMH,
rpeObeHb KOTOPBIX TOPOXOBUAHBIM, MOJY4eHO 18 MOTOMKOB C OpPEXOBHIHBIM
rpedneM, 13 — ¢ po3oBugHbIM, 11 — C TOpoxoBUAHBIM U 12 — ¢ MOPOCTHIM
(mucToBuHBIM). Po3oBuHAs hopMma rpeOHs y Kyp KOHTPOJUPYETCs ajieneM «Ry,
ropoxoBujHas — aysenem «Py». OnpenenanTe reHOTUNBI POAUTENEH, T€HOTUIBI U
(heHOTHUITBI TTOTOMKOB.

114. Y xyp po3oBusiHas ¢popma rpeOHsi KOHTPOIUPYETCS TeHOM «R», ropoxoBuaHAas
— reHoM «P», JIHCTOBHIHAs — UX PELECCUBHBIMHU aulelsIMH «» U «p». [lpu
CKPEIIMBAHUU KYyp, UMEIOIINX OPEXOBUAHBIN IrpeOeHb, C MeTyXxaMHu, UMEIOIUMU

JUCTOBUIHBINA rpeOeHb, ObUIN MOyYeHbI CleAyIome pe3yabTaTtsl: 50% MoTOMKOB
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UMeNIH OpexOBUAHBIN Tpedenb u 50% — po3oBuaHbI. Onpenenure TeHOTHUIIBI
poauTenel, COCTaBbTE CXEMY CKPEIIMBAHUS U ONPEACIUTE T€HOTUIIBI U (PEHOTHUIIBI
MTOTOMKOB.

115. Y xyp po3oBusHas ¢popmMa rpeOHs KOHTPOIUPYETCS TeHOM «R», ropoxoBuaHas
— reHoM «P», a JUCTOBUAHAS — HMX PELECCUBHBIMH QJLIEISIMU «» U «p». OT
KypHUIIbl C OPEXOBHJIHBIM TpeOHEM MoJyuyeHO 3/8 TOTOMKOB C PO30BHUIHBIM
rpedneM, 3/8 — ¢ opexoBUAHBIM, 1/8 — ¢ AUCTOBUAHBIM. OTEIl IBIUIAT UMEI
po30BUAHBIN TpebeHb. CocTaBbTe cXeMy cKpeluBaHus. Omnpenenure reHOTHIIbI
poaUTENEN U UX TOTOMKOB.

116. ¥V xyp po30BUAHBIA T'peOEHb KOHTPOIHUPYETCS T€HOM «R», TOPOXOBUIHBIN —
reHoM «P», a JIMCTOBUAHBIN — X PELECCUBHBIMU aJUIENSIMU «» U «p». IleTyxa ¢
OpEXOBUAHBIM rpedbHeM cniapuiiv ¢ TpeMs Kypamu. Kypuna Ne 1, rpebens koTopoit
OpEeXOBUJIHOW (QOpMBI, Jaga TOTOMCTBO C OTHOIIEHUEM (EHOTUIIOB 3
opexoBuAHBIX U 1 pozoBuaHbid. Kypuma Ne 2 (ropoxoBuaHbli IpeOeHb) gana
IIOTOMKOB B CJIEAYIOIIEM OTHOLICHUH: 3 OPEXOBUAHBIX, 3 TOPOXOBHUIHBIX, |
po30BUAHBIN U 1 aucTOBUAHBIN (TIpocToil). OT Kypullbl Ne 3 moy4eHbl MOTOMKHU
TOJIBKO C OpPEXOBUIHBIM rpedHeM. Omnpeaenure reHOTUIbI MeTyXa, TpeX Kyp U UX
MMOTOMKOB, COCTaBHB JIJI1 3TOTO CXEMbl CKPELIMBAHU.

117. Tleryx c¢ poszoBuaHbiM TpeOHem (amiens «R») cmapeH ¢ wumeronei
TOPOXOBUIHBIN TpedeHb (amnenb «Py») kypuiieit. OT 3TOro criapuBaHus MOIYyYEHO
25 MOTOMKOB C TOPOXOBHUIHBIM T'peOHEM,24 — C OPEXOBUIHBIM, 26 — C PO30OBUIHBIM
U 22 — ¢ IpOCThIM (JIUCTOBHAHBIM) TpeOHeM. Ornpeaenure reHOTUIbl POJAUTENEH,
COCTaBBbTE CXEMY CKPEILIMBAHUS U ONPEEIUTE F€HOTUIIBI M PEHOTHUITBI TOTOMKOB.

118. OxkpailleHHOCTh MIEPCTH KPOJUKOB (B MPOTHUBOIIOJIOXKHOCTh aAbOMHU3MY)
onpenensieTcss JOMUHAHTHBIM reHOM. L[BeT e OKpacku KOHTPOIUPYETCS APYTUM
re€HOM, PacloJIOKEHHBIM B APYroid XpOMOCOME, MIPUYEM CEPhIM LIBET JOMUHUPYET
HaJ YepHBIM (Y KPOJIMKOB-aJIbOMHOCOB I'€HBI IIBETA OKPACKH C€Osl HE MPOSIBIISAIOT).
Kakumu mnpuszHakamu OyayT o0nanath THOpUIHBIE (QOPMBI, MOJYyYEHHBIE OT
CKPEIIMBAHUSA CEPBIX KPOJIUKOB C alIbOMHOCAMHU, HECYIIIUMU I'€H YePHOU OKpacku?

Hpez[nonaraeTc;I, 4TO UCXOOIHBIC JKUBOTHBIC 'OMO3MI'OTHBI I10 000uM YHOMSAHYTBIM
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3aechk reHaM. Kakas yacts kponukoB F2 okaxkeTcs yepHoi?

119. CkpemuBarotcsi Mexay coboit aneyrckue (aaPP) m cepeOpucrto-romyosnie
HOpkH (AApp). B kakoM xommuectse B F2 Oyner noixyyeHo candupoBbiX, TO €CTh
roiyObrx (aapp), anmeyrckux (aaP.), cepeOpucto-romyOsix (A.pp) U CTaHAAPTHBIX
(A.P.) HOpok? CocTaBbTe CXE€MY CKpEIIMBAHUS U OIPEAECIUTE COOTHOUIEHUE
(eHOTUIOB U TeHOTUIOB B F2.

120. CkpemmBaroTcsi MEXIy CO00M HOPKM pOsUIb-TIACTENh, TO €CTh CBETJIO-
kopuuHeBble (QQbb), um 3enmenornmazas mnacrtensr (qqBB), To ecth cBetso-
KOPUYHEBAsA C MECOYHBbIM OTTEHKOM. CKOIbKO Oyaer monydeHo B F2 moTomKoB:
Q.B. (crannmaptabix), qqB. (3eneHornazas nactensb), Q.bb (posuib-niactens) u qqbb
(3eneHo-MacTeNnh WM aMEPUKAHCKUW TOMa3), MMEIOUUX CBETI0-KOPUYHEBYIO
OKpacKy, KOTOPBIX MOXKHO Pa3BOJUTh «B ceOe» 0e3 pacuienieHus?

121. Y cobak mopoabl goOepmaH-TUHYEp reH «B» omnpenenser yepHyr OKpacKy
mepctu, a «b» — KopuuHeByro (kodeinyto). pyroit ren «D» — ycunurens —
ONpeaeNnsieT MHTEHCUBHOCTh OKPAaCKH (pacmpeneneHrue MUIMEHTa B KOPKOBOM U
MSIKOTHOM BEHIECTBE BoJioca), a «d» — ocrnaburtens (MUTMEHT UMEETCS TOJIbKO B
MSIKOTHOM BEILIECTBE, @ B KOPKOBOM COJIEPXKUTCSI B BUJE OTJIEIbHBIX BKPAIJICHUH,
YTO MPUBOAUT K ToiyOoil oOKpacke Bosioc). IIpu cnapuBanum kodeitHoro
nobdepmana bbDD c ronyosim BBdd B F1 poxknarotcs uepHbie moToMku. B kakom
cooTHoleHnu B F2 nosiBsATCs yepHble, roryobie U KoQelHbIE pa3HbIX OTTEHKOB?

122. 'V apaykaHCKMX Kyp 4YacTO BCTpPEYAaeTCs JAOMHUHAHTHBIA amienb «O»,
BBI3BIBAIOIINN TOJIyOYIO OKpAacKy CKOpJymbl sifna. ['pedeHb apaykaHCKHX Kyp —
TOPOXOBHU/IHBIH; 32 TOPOXOBHUIHBIN IPeOCHBb OTBEYAET JIOMUHAHTHBIN ajielnb «Py.

VY OenbIX JETTOPHOB CKOpiyma sull Oenas U rpedbeHb mpocToil. 3a Oenblii IBET
CKOPJIYIIBI OTBEUAET PEIECCUBHBIN allielb «O0», 3a MPOCTOW TpeOeHbh OTBEYaeT
peueccuBHbI amiens «py». JIokychl, oTBevaromue 3a ¢GopMmy TpeOHS U LBET
CKOPJIYIIBI sTifI1a, TECHO CIICTIIEHBI (reHeTH4IecKoe paccrosinue 5 cM). Heobxoaumo
CO3/IaTh TMOPOAY Kyp, UMEIOIMX MPOCTOM rpedeHb W HECyIIUMX TroyOble sHIa.

KakuMm nmytem MOKHO CO31aTh KeJIaTeIbHbIA TUI NTULIBI?
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123. Tlpu ckpemmBaHuM Kyp, WMEIOIIMX HOpMaibHbIe HOTH (amwienb «by») u
JUCTOBUJIHBIA TpeOeHb (amtenb «d»), ¢ KOpoTKoHOTUM (ayuiens «By) meryxom ¢
po30BUAHBIM TpeOHeM (amtens «Dy») (meTyx momydmn oba 3TUX TPHU3HAKA OT
pa3HbIX poauTesieit) ObUIO MOJIYYEHO CIEAYIOIIee TOTOMCTBO:

KOPOTKOHOT'HE C PO30BUIHBIM IpeOHEM — 4;

KOPOTKOHOTHE C JIICTOBUAHBIM TpedHeM — 113;

HOpMaJbHbIE HOTH M PO30OBHIHBIN rpedeHb — 79;

HOpPMaJIbHBIE HOTH U JTUCTOBUAHBIN IrpedeHs — 13.

Ha xakom paccTosiHuu pacnoioKeHbl T€Hbl PO30BUIHOTO IPEOHS U KOPOTKOHOTOCTH
OJMH OT APYroro?

124. JlToMuHaHTHBIE T€HBbI AHTJIMWCKON OKPAacCKH U KOPOTKOW ILIEPCTU y KPOJHUKOB
CIEIUICHBI MEX]Ty COOOM. PeIieCCHBHBIMU SBIISIFOTCS QJIJIENIM CIUIONTHON OKpPacKu U
aHropckoil mepctu. [Ipu CKpelMBaHUK TE€TEPO3UTOTHBIX MO O0OMM MpH3HAKAM
CaMOK C CcaMIlaMH, UMEIOIUMU CIUIONMIHYIO OKPACKy U aHTOPCKYIO MIEPCTh, OBbLIO
MOJIyYE€HO CIEAYIOIIEe OTOMCTBO:

AHTJIMICKHE KOPOTKOILIEPCTHHIE — 72;

CILIOIIHBIE aHTOpcKue — 69;

AHTJIMMCKHUE aHTOPCKUE — 4

CILJIOIIHBIE KOPOTKOIIEPCTHBIE — 3.

JlaiiTe reHeTMyeckoe OOBSICHEHUE TMOJYYEHHBIX pe3yJbTaTOB, ONpPEIEIUTE
PacCTOSTHUE MEXY F'€HaMU AHTJIMMCKON OKPACKU M KOPOTKOM IIEPCTH.

125. Y xyp no3auee onepeHue (amienb «Sk») CIIETUICHO ¢ TTOJIOM B JIOMUHHPYET HaJl
paHHUM onepeHueM (amnenb «sk»). Onpegenure TeHOTUNBI W (PEHOTHUIIBI
NETYIIKOB M KYpOUY€K, IIOJYyYCHHBIX OT CHapuBaHUs CIEAYIOIIUX Kyp C
TOMO3UTOTHBIMU NETYyXaMHU:

a) MO3JHS KypHIla X PaHHUM TMETyX;

0) paHHss KypHIla X MO3JHUMN METYX.

126. YV Kolllek reHbl, ONpEAesIONNe OKPacKy EPCTH, CIETUICHBI ¢ MOJoM. Poixkast
‘B
OKpacka o0ycioBiena amieneM «By, uepnas — mieneM «by, a y rereposuror ' o)
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dopmupyetrcss mectpas («depemaxoBas») okpacka. Kakum Oyaer moTomcTBO,
MOJYYE€HHOE OT CIIApUBAHUS YEPHOTO KOTa € TecTpoi KomKkon? C pbiKei KOIIKOMN?

127. Y xyp T€HbI, KOHTPOJIUPYIOIIUE OKPACKy OICPECHUS, JOKAJIU30BAHbI B X-
XpoMocoMe. Y Kyp MOpOJsl IIIUMYTPOK cepasi oKpacka omnepeHust (ayenb «By)
JTOMUHHUPYET HaJ uepHoi (ayutenb «by). Onpenenure:

A. ®enotun F1 (oTaenbHO 15 METYIIKOB U KypOUY€K), €CIIM cepasi KypHila criapeHa
C YEPHBIM MIETYXOM;

b. Pacmennenne no okpacke onepenus B F1 y Kypodek M METYHMIKOB, €CIU CEpPbII
METyX, y MaTe€pu KOTOPOro ObLIO YEPHOE ONEPEHUE, CIAPEH C YEPHOU KypHULIEH.

128. YV OIHOOHEBHBIX UBIUIAT MNOPOJbl IUIMMYTPOK aJIEb CEPOM OKpACKU
onepenus «B» nposiBnsierca B BUjie 0€0ro nsTHA Ha royioBe. ONepuBIINCH, TAKUE
UBIIUJISATA CTAHOBSITCS cepbiMH. I[lpu ompefeneHHBbIX THUIAX CIApUBaHUS ATOT
CUCIUICHHBIA C TIOJIOM TMPHU3HAK CIYXXHUT «METUYUKOM» (MapKepom) ToJia.
Onpenenure, HpU KakoM THUIE CHapUBaHUS MOXXHO IO METKE Ha TOJIOBE
ONPENEIIUTH MOJI UBITUIAT:

A. Kypsl cepple ciapeHbl C YEPHBIM IIETYXOM;

b. Kypsl uepHbI€ CrTapeHsbl ¢ CEPhIM MIETYXOM.

129. V xouiek reHsl, ONpeAesonne OKpacKy MEPCTH, CUEIUICHBI C MOJIOM. AJIJIENb
«B» KOHTpOJIMpYeT pPBIKYIO OKpacKy, ajienb «b» — 4epHyr. Y reTrepo3uror
dopmupyeTcst mectpasi MacTh. UepHasi KOIIKa MPUHECHIA YEThIPEX KOTAT, OJIUH U3
KOTOPBIX UMEET MECTPYIO MACTh, a TPU — YepHYI0. Kakyro Okpacky mepcTtu uMeer
oTel 3TUX KOoTAT? Kakoro mnonia yepHble KOTITa?

130. HekoTopble IIEHKA CTpPagalOT IIJIOXOW CBEPTHIBAEMOCTHIO KPOBH —

remouireit. CUMITOMBI TeMO(DUINK TMPOSBISAIOTCS Yy IIEHAT B Bo3pacte 1-3

MECSIEB: XPOMOTa BCJIEACTBUE KPOBOU3IUSHUN B CYCTaBbI, Mapajind KOHEUYHOCTEH,

MOIKO’KHBIE KPOBOUBJIUSIHUS, THOCNIh OT HE3HAUYUTEIhHBIX KpoBoTeueHui. [1{ensra-

reMo()UJIMKU OYEHBb PEJIKO JI0KUBAIOT JI0 MOJIOBOM 3pesiocTu. PereccuBHBIN ajiensb,

oOycnoBnuBaronuii remodrimto (h), nokamuzoBan B X-xpomocome. Kakoe

NOTOMCTBO CJIEIyeT OKHMJaTh OT CHapUBaHUSl CAMKU-HOCUTEJIBbHUIIBI T€HA

reMo(UINN 1 HOPMAJIBHOTO caMiia?
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131. CopTupoBKa UBIUIAT N0 MOJYy Cpa3y IMOCIe BbUIYIUIEHUS HMEET P
TpyIHOCTEN. FIX MOYKHO JIETKO MPEOJ0JIETh, €CJIA KYPOUKH U METYLIKHU Cpa3y Mociie
BBUTYIUICHUSI OyAYT OTJIMYATHCS 110 OKPACKE.

[leTyxy mopoapl KpacHBIM POJI-aWJICH]] HECYT CIEIUICHHBIM C MTOJIOM PELECCUBHBIN
aJuIeNib «S», OTBEUAIONIMM 3a 30JO0THCTYHO OKpacky mnepa. Kypel mopoabl cycek
MMEIOT ajuielib, OTBEUAOUIMi 3a cepedpucrtoe omepeHue — «Sy. Kak MoxHO
UCIIOJIb30BaTh HACIEAOBAHUE OKPACKHU Iepa MpHU MOJYyYEHUH TOBAPHOU MOMECHOMN
ITULBI?

132. YV OpoH30BBIX HMHJIEEK HWHOTAA HaOII0JIaeTCsi CBOEOOpa3HOE JpOoKaHUE Tena,
KOTOpPOE BIOCIICJCTBUU HA3BAIM «BUOpHUpOBaHUEM». [ITHIIBI C 3TUM HEJOCTATKOM
BIOJIHE JKU3HECIIOCOOHBI W TIPU pPa3BEJCHUU «B ceOe» Mal0T aHOMAJIbHOE
notoMctBo. [lpu cmapuBaHuM «BHOPUPYIOIIUX» HMHAIOKOB C HOPMAaJbHBIMU
caMKaMH BC€ MOTOMKH K€HCKOTO T10J1a ObLIM aHOMAJIbHBI, & TOTOMKH MYKCKO-

o MoJiIa HOPMAJIbHBI. B uemM nmpuunHa 3Toro siBJIieHus?

133. ¥V KpoJuKOB OKpacka BOJOCSHOTO TOKPOBa «IIMHINWIUIA» (amienab «cchy)
JTOMUHHUPYET HaJ anbOMHu3MOM (ayenb «ca»). ['ereposurorsl cchca umeror
CBETJIO-Cepyto okpacky. Ha kponmukoBogueckoi hepMe cper MOIOIHSIKA KPOJIMKOB
MIMHIIWIA TPOW30IUIO  BbIeIuieHne anbounocoB. M3 5400 xkpompyar 17
okazanuch anpomHocamu. [lomb3ysice ¢Gopmynon Xapau-BaiinOepra, BbIsSICHHUTE,
CKOJIBKO OBLJIO MOJYy4Y€HO TOMO3UTOTHBIX KPOJIbYaT MIMHIIHILIA.

134. B cBOOOAHO pa3MHOXKarOUIEHCs MOMYJSIIMUA A0Ji1 ocobeit «AA» paHa 0,81.
Kakas gacTp moipkHa OBITH TeTEpO3UrOTHOM «Aa»? BBIYMCINTE 3TO, MCIOJIB3YS
dbopmyny Xapau-BaitnOepra.

135. U3yuas pacnpocTpaHeHre 0€3yXOCTH B MOMYJAIMU KapakyJibckux oBerl, b.H.
Bacun yctaHoBui mo reHy O€3yXOCTH CIEAYyIOIIee COOTHOIIEHHWE TEHOTHUIIOB:
729AA + 111Aa + 4aa. Onpenenure 4YacTOTbl TE€HOTUIIOB M KOHLIEHTPAalUU
amienet A u a.

136. KakoBa KoOHIIEHTpauusi JOMHHAHTHOro aiens «R» (mpu ycinoBum

MIPUMEHUMOCTH 3aKkoHa Xapnau-BaitHOepra), eciii roMO3UTOTHI IO PEIIECCHBHOMY
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aJUIeNII0 «1» COCTAaBJIAIOT TaKOW MPOLIEHT OT Bced momymsinuu: 49, 36, 25, 47
Onpenenure reHETUYECKYIO CTPYKTYPY 3THUX MOMYJISLUAMA.

137. V kpynmHOTrOo poraroro ckora ruapornedanus (BOASHKA TOJOBHOTO MO3Ta)
OPUBOAUT K CMEPTH TeniaT Ha 2-3-Ml JeHb XKu3HU. 3abojeBaHUe OO0YCIOBJICHO
JIEUCTBUEM ayTOCOMHOIO peleccuBHoro reHa. Ha oanoit u3 depm u3z 600
poauBILINXCA TeAT 3 morudau ot ruapouedanuu. [loas3ysacs popmynoit Xapau-
BaitnOepra, omnpeaenure  KOJMYECTBO  TENAT-HOCUTENEHM TreHa  JaHHOIO
3a00JIeBaHUA.

138. ¥V xpymHOTO poratroro ckoTa cruioniHas okpacka (amwienb «C») TOMHUHUPYET
HaJ necTpoil (ayiens «c»). B momynsiium 0ecriopoJHOr0 CKOTa, HACYUTHIBAIOIIEH
940 ronoB, 705 XKMBOTHBIX MMEIM YEPHO-NECTPYIO MACThb U 235 — CIUIOLIHYIO
yepuyto. [lonw3ysice Qopmynoit  Xapau-BaiinOGepra, omnpenenuTe 4acToTy
(eHOTUMOB 1 KOHIIEHTpAIUIO ajuiesei «C» u «o».

139. ¥V kpymnHOro poraTtoro cKota depHasi MacTh (auielib «A») JOMUHHUPYET HaJ
KpacHO#l (amiens «ay). B momynsmuu sipociiaBCKOro ckota, cocrosiiert u3z 850
KUBOTHBIX, 799 mmenu depHyro mactb U 51 — kpacHyr. Onpeaenure 4acToTy
(eHOTUMOB, KOHIICHTPAIMIO ajUielell «A» U «a» U CTPYKTYpy HOMYJSIUU T10
TE€HOTHUIIAM.

140. YV KpynHOro poratroro CKOTa MIOPTTOPHCKOM MOPOAbl OBLIO YCTaHOBJIEHO
cienymoiiee paciieruieHue mo Mactu: 4169 kpacHbix, 3780 ganbix u 756 OenbIx
ocoOeil. Kpacnas macth oOycioBiieHa aieneM «Ry», Oemas — amienem «r». Y
reTepo3uroT QGopMmupyercss 4danas Mactb. Omnpenenure 4acTtoTy (PEeHOTHUIIOB U
KOHIICHTPALMIO ajtesien «R» u «r».

141. [lemouka aMMHOKUCIIOT y4yacTKa pUOOHYKJI€a3bl UMEET CIEAYIOIIee CTPOCHHUE:
JU3UH — TJIIyTaMUH — TPEOHUH — aJlaHWH -aJlaHWH — aJlaHWH — Ju3uH ... KakoBa
MOCEA0BATEIbHOCTh a30TUCTBIX OCHOBAaHUW Y4YacTKa I'€Ha, COOTBETCTBYIOLIETO
ATOMY y4acTKy Oesnka?

142. Kakoii mOCIeqoBaTENbHOCTBIO a30TUCTBIX OCHOBaHMM Monekysisl JTHK

KOAMPYETCS y4acTOK OENKOBOM MOJIEKYJbl, €CJIM M3BECTHO, YTO OH HMMEET
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CIEAYIOUIEE CTPOCHHME: JICUIMH — JIEWIIUH —TPEOHUWH — IJIyTAMUH — LHACTEUH —
apruHuH?

143. B cwiy H30BITOYHOCTH TEHETHYECKOTO KOJa TPETUW HYKJIEOTH] KOJIOHOB
HEKOTOPBIX aMUHOKHCIJIOT HE HECeT HUKaKoW MHGOpMaIUK (MOXKET OBITh JTIOOBIM).
Haittu 5T aMUHOKHUCIIOTHL.

144. HavanpHbli  y4acTOK IleNM A  HMHCYJMHA COCTOMT W3  TakKoOu
IIOCIEA0BATEILHOCTH aMUHOKHUCIIOT: TJIMIWH — W30JIEMIUH — BaJWH — TJINLUH —
MNIAIMH  — LOUCTeMH —1uctenH. Omnpenenute crpyktypy ywactka JIHK,
KOJAUPYIOLIEro 3Ty 4acTh LEIH.

145. Onpenenute nocienoBaTeabHOCTh HyKJI€OTHAOB yuacTka JJHK, koaupyromero
HAaYaJIbHYI0 4acTh Ienu B uHCynmHA: (eHu-alaHuH — BajJUH — aclaparud —
[UIyTaMHUH — TUCTUJIMH —JICULIMH — HUCTEUH — TJIULHH.

146. OauH U3 NOAUNENTUAOB pUOOHYKII€Aa3bl UMEET CIEAYIOLIEE CTPOCHUE: JIN3UH —
acrlaparvHoBas KHUCJIOTa — TIJMOUH — TPEOHMH— AaclaparMHOBas KHUCIOTA.
[IpuBenuTe HECKOJIBKO BApHAHTOB IOcienoBaTenbHocTe HykieotnaoB JIHK,

KOJIUPYIOIIUX ITOT YYACTOK pUOOHYKJICa3Hl.

147. AMHMHOKMCIOTHas  MOCJIEAOBATEIbHOCTh OJHOTO W3  Y4YacTKOB
JAKTOIJIOOYJIMHA — TaKOBA: AJIAHUH — MTYTaMUH — MPOJIMH —TJIyTaMUH — TJIMLHAH —
cepuH. Omnpenenute nepBuuHyro cTpykrypy u-PHK, ymnpapastomyro cuHTE30M
3TOr0 y4acTKa.

148. B pesynbTaTe Tpanckpuniuu oopazosaiack u-PHK cnepyroieii cTpyKTypsi:

YVYVVOVYVVYUTOUTATYYITVYVYAAAT Y A A A. Onpegenure
AMUHOKHCIIOTHYIO MTOCJIEI0BATEILHOCTh OeJKa.

149. Onpenenute MopsiAOK CAEAOBaHUS IPYTr 3a APYTOM aMUHOKHCIOT B y4YacCTKe
MOJIEKYJIbI O€JiKa, €CJIM OH KOJIMPYETCsSl TaKOM MOCIEA0BATEIbHOCTHIO a30TUCTHIX
ocHoBanuii yuactka Monekynel JIHK: TTATT OUT TTTATI O LT ... . Kak
U3MEHHUTCS OTBET, eciiu u3 Mmousekyiasl JIHK ypamuth nessitoe u aBeHaAlaToe
a30TUCThIE OCHOBaHUsA?

150. Kakasg mocienoBaTelnbHOCTh ~ AMHUHOKHCIOT  KOJHMPYETCS  TaKou

MOCJIEIOBATEILHOCTBIO a30TUCTHIX OCHOBaHMM ydacTka mosiekyiasl JJHK: I I[ T A
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IFI'TITTIrAAILILAT ..., u Kakoi CTaHET MOCJIEAOBATEIILHOCTh AMHUHOKHUCIIOT,
€CJIM MEXKIy IIECThIM U CEAbMbBIM OCHOBAHHUSIMU BCTaBUTh TUMUH?

151. Yuacrok rena umeer cienytoiee ctpoenue: HII' T T IITIHHAAAATIHT

Onpenenure MNOCIENOBATEIBHOCTh AMHHOKHCIOT Yy4yacTka OelKoBOM
MOJIEKYJIbI, HHGOPMAIIHSI O KOTOPOU COAEPKUTCS B JaHHOM reHe. Kak oTpazurcs
Ha CTpOEHUU OeliKa yJajeHle U3 reHa YeTBEPTOro a30TUCTOTO OCHOBAHMUS?

152. Hauvanwubiii yudactok cMmbiciioBor nenu JIHK crpykTypHOro rena umeet
CIEeAYIONIYIO mociieoBaTeibHOCTh HyKJIeoTuI0B: TAT AT TTIHH I AL TT A
I' T AT ... . Kak Bbl cuuTaeTe, OXKET JU 3Ta IIOCICAOBATCIbHOCThL HECTHU
UH(GOPMAIUIO O CHHTE3€ HOPMAJILHOTO Oeka?

153. Ilpu CeprnoBHIHO-KIETOYHONM aHEMHUU YEJIOBEKAa JSPUTPOLUUTHI HMEIOT
cepnoBuHy0 (opmy, a Moiekyna remornoomna (Hb — S) ornuuaercs ot
HopMasibHOTO (Hb — A) nuis 0ogHOM aMUHOKHUCIIOTOM.

Hb — A: Ban — ruc — neit — Tpe — npo — 1y — ity — Jiu3

Hb — S: Ban — ruc — neit — Tpe — npo — BaJl — i1y — JU3

Kaxkas myTtauus siBisieTcsi IpuYrMHOM 3TOro 3a001eBaHus?

154. I'enetnueckre BapuaHThl A U B Kamnma-ka3enHa MOJIOKA OBEL[ Pa3InYaroTCs Mo
JIBYM aMHUHOKHCIIOTaM:

A: MeT — apr — i3 — cep — wie — Jei — Jield — BaJl — Bajl — Tpe ...

B: met — apr — nu3 — cep — geH — eH — et — Bajx — Bas — Tpe ...

Uem paznmuuarorca u-PHK, koHTponupyronme cMHTE3 3TMX BapUaHTOB Kallma-
Ka3zenHa?

155. KakoB addexT BeimazeHus u3 koaupyromiero yaactka JJHK —

ATTAOTHOOOTIOTAAATTTAT I

a) MOCJIeTHEro HyKJIeoTH1a?

0) mepBOTO HYKJIEOTH A ?

B) NIEPBBIX 3 HYKICOTUIOB?

156. Bpimumiure u gaite 0ObsICHEHHME BCEM TEPMHUHAM, BCTPETUBIIMMCS BaM IpHU

BBITIOJTHEHUU PAOOTHI.
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3. bubGaunorpaduyeckuii CHUCOK

Cnmcok 0CHOBHOM JINTEpPaTyphl:

1. CazanoB, A. A. I'enetuka [DneKTpoHHBIN pecypc] : yued. poc. / A. A.
Cazanos. - CII6.: JIT'Y um. A. C. Ilymxkuna, 2011. - 264 c. — Pexxum mocrtyma:
http://www.znanium.com/.

2. Ileryxos B.JI. 'enetuka: yuebnuk / B.JI. Ileryxos, O.C. Kopotkesuu, C. K.
Cramb6ekoB. — HoBocubupck, 2007. — 616 ¢

4.2. Crincok 10NOJTHUTEIBHOM JIUTEPATYpPbl

1.IIpaktukym no BerepuHapHoit renetuke / A.W. XKuraues, [1.1.Ykonos, O.I'.
[Ilapackkuna u ap. —M.: KosoC, 2012. - 200 c.
2.IIpuMeHeHre MOJEKYISIPHBIX METOJIOB WCCJICIOBAHMS B TCHETHKE: YUeOHOE
nocobue / JLH. Hedenosa. - M.: HULl Mudpa-M, 2016. - 104 c. - Pexum
noctymna: http://www.znanium.com/.
3. HuxynsaukoB B.C. buotexHosnorus B xKMBOTHOBOCTBE: yueO. [Tocodue myst cTy.
o cneil. «3ootexuus»/B.C. Hukynsauko, B.K. Kpetun — M.: Konoc, 2007. -534 c.
4.CrambekoB C.2K. I'eneruka: yueOnuk / C. K. Ctambekon, O.C. KopoTkeBuy,
B.JI. IleryxoB. — HoBocubupck, 2006. — 616 c.

cetu «AHTEpHET»

4.3. [lepeuyennb pecypcoB MH(OPMALMOHHO-TEJIEKOMMYHUKAITMOHHOM

Tabnuua 3. [Tepeyens HHGOPMAIIMOHHBIX PECYPCOB

Ne HanmenoBanue Anpec

1. | Odunnaneuslii caiit Muncensxo3a Poccun http://www.mcx.ru/

2. | ArpapHas poccuiickas HHGOPMAIMOHHAs CUCTEMA http://aris.ru/

3. | Enunblii cepucHsblii nopran Muncensxosa Poccun http://service.mcx.ru/Home/RegistersA

ndRegisters

1. | Poccenbxo3nanzop Poccuiickoit @enepanuun http://www.fsvps.ru/fsvps

2. VYnpasieHue 1o 3TH4ecKuM npodiaeMam B http://www.hhs.gov/ohrp/
OMOTEXHOJIOTHYECKUX HCCIIETOBAHMIX

3. Komnanus OO0 «Moii I'en @epmar http://www.igene-ferma.com/

4. | BHOTEXHOJOrHYECKHii 00pa30BaTEIbHBIN MOPTAI http://www.biotech.iastate.edu/publi
rOCY/lapCTBCHHOIO yHUBEPCUTETA AOBBL cations/mendel/ModulelIP1.

5. | Beepoccuiickuii MHTUTYT 9KCIIEPUMETAIBHOM http://viev.ru/
BerepuHapuu uM. S1.P. Kopanenko

6. OnexkTpoHHO-01OIMOoTeyHast cuctema HI'AY http://nsau.edu.ru/library/e-

catalogue/

7. DnexkTpoHHas OMOIMOTEUHas cUcTeMa www.e.lanbook.com
n31aTenbCTBa «JIaHby»

8. | Hayunas snexTpoHHas 6ubnuoreka eLibrary.ru www.eLibrary.com

9. DNeKTpOHHO-OMOIMOTEeYHAsI CUCTEMA WWWw.znanium.com
uznarenscTBa «Muppa-M»
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CioBapb TepMHHOB.

AOeppauusi XpOMOCOMHAsl — THUII MYTallMd, B PE3YJIbTaTe€ KOTOPOM
MIPOUCXOIUT HAPYIIEHUE CTPYKTYPbl XPOMOCOMBI.

ABTOpaguorpagus - METO/I, MO3BOJISIOMINAN BBIIBUTH JIOKAJIN3ALUIO
JIHK-30HI0B ¢ pagMoOakTHBHOM METKOM C TOMOIIBI0 (POTOTYBCTBUTEIBHON
IIJIACTUHBI.

Arperanmusi MOpPyJ - METOJ COMAaTHYECKOW TuOpUIM3ALINH,
3aKJIIOYAIONIUICS B OOBEIUHEHUH 3MOPHOHOB pa3HBIX OPraHU3MOB Ha CTaJAUU
paHHEN MOPYIIBI.

AnanTop — tpancnopt Mojekyioi TPHK amunokucinorsl kK MPHK, Bo Bpems
TPAHCISLIAH.

Ananranusi.  Mopdonornueckuii  wiM  (QYHKIMOHAJIbHBIA  MPU3HAK
OpraHu3Ma, TO3BOJISIIOLIMN €My JIy4llle IPUCHOCOOMTBCA K  YCJIOBHUSIM
CYILLIECTBOBAHMS; HBOJIIOIMOHHBIA MPOIIECC, MOCPEACTBOM KOTOPOrO OpraHU3MBbI
IIPUCIIOCAOIMBAIOTCS K OKPYIKAIOLIEH cpene.

AnanTtuBHOe 3HaveHMe. Mepa yCHENIHOCTH PAa3MHOMXKEHUS OIJHOTO
opraHu3Ma (T€HOTHUIIa) MO CPABHEHUIO C JAPYTMMU OpraHu3MaMu (T€HOTHUIIAMM);
CUHOHHUM — CeIeKMUHoe 3Ha4eHue.

AlanTuBHasi ~ paaManmusi —  BO3HUKHOBEHHUE HBOJIFOLIUOHHOIO
pa3HooOpa3usi Cpeaud BUJOB, MPOUCXOIAIIMX OT OOLIero mnpeaka, Ho
PacCeNUBIINXCS TIO Pa3HbIM SKOJIOTUUYECKUM HUIIIaM.

Anenorunodus - nepeaHss 4acTh Tunodusa, B KOTOPOH MPOUCXOIUT
CHUHTE3 T'OHAIOTPOITHOTO TOPMOHA.

ANIUTHBHBIE TeHbl - ['€Hbl B3aMMOJIECUCTBYIOLIME APYr C JIPYrOM IpHU
OTpeNeeHNN TPU3HAKa, HO HE MPOSBISIONIME HU JOMUHUPOBAHHS (€CIM OHU
aJUIeNIbHBI), HU AIHACTa3a (€CJIM OHU HAXOMSTCS B Pa3HBIX JOKYCax).

AniuTUBHasE BapuaHca. [‘eHeTudeckass BapuaHca, O0OYCIJIOBJICHHAs
JIICUCTBUEM aJUITUTUBHBIX I'€HOB.

AnuTUBHasE BapuaHca. ['eHeTudeckas BapuaHca, O0OYCIJIOBJICHHAs
JNICUCTBUEM aJUTUTUBHBIX I'€HOB.

A30THCTBbIE OCHOBAHHUSI - OCHOBaHUS BXOAAIIME B COCTAaB HYKJICHMHOBLIX
KHCJOT.

AKKJIMMaNuss — o0paTuMoe n3MeHeHUue B MOpPGOJIOTHH WIH (PU3U0IOTUU
OpraHu3Ma, BO3HUKAIOIIIEE B OTBET HA U3MEHEHHUE B OKPYXKAIOLIEH CpeJie.

AKpocoMa - oprasHeijia B CIEpMaTO30MAE, pPACIOJIOKEHHas B
nepeHel YacTu TOJ0BKH U cojiepkaiiast pepMeHThI, paCTBOPSIONINE TTPO3PAYHYIO
000JI04YKY SIUTIEKJIETKH MPU OTUIOAOTBOPEHUH.

AKcOHeMa - opraHejuia CriepMaTo30Hu1a, PaclloIoKEeHHas B IIeHKe 1
o0OecrneynBaroiiasi JBMKEHUE XBOCTHUKA.
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Adntens — OmHa W3 ABYX WM OOJIBIIErO 4YHCIIa albTEPHATUBHBIX (hopm
reHa, KaXXJ0il M3 KOTOPHIX CBONCTBEHHAsi YHHUKaJbHAs MOCIEI0BATEIbHOCTD
HyKJIeoTH10B. OHAKO OOBIYHO Pa3IMYHBIC aJUICIN JAHHOTO T'e€HA PACIIO3HAIOT I10
uX (PEHOTUIMMYECKOMY TPOSBICHUIO, a HE IYyTeM CpPaBHEHUS HYKJICOTHIHBIX
MOCJIEeA0BAaTEIbHOCTEH.

AsiopepmMenThl  (a/103UMMBI). AJNbTepHATUBHBIE (GOpMBI  (HEPMEHTOB,
KOJIUPYEMBIE PA3IMYHBIMU aJUIEJISIMU OJTHOTO M TOTO )K€ JIOKYCA.

ANJIOTHIIBI — TEHETHYECKH JeTePMUHHMPYEMbIE AHTHICHHbBIC BapHAHTHI
CBIBOPOTOUYHBIX OETIKOB, 10 KOTOPBIM PA3INYAIOTCs 0COOU OJTHOTO BUIA

AJ10TeTPAIJION] - 0COOM UMEIOIINE AUIUIOMIHBIA Ha0Op XpOMOCOM JBYX
BH/JIOB.

AmbOep-koaon - tpuruier YA B8 PHK, onua u3 Ttpex OeccMBICICHHBIX
KOJIOHOB, 00YCJIaBJIMBAIOIINX TEPMUHAIINIO OETTKOBOTO CUHTE3a.

AmOep-myTanus - mob6oe usmenenue B JIHK, npuBojsinee K mosiBIeHUIO
aMOep-KoJI0Ha.

Ameiio3 (HeM. Ameiose; aHIJI. ameiosis) - BbIMajcHUE MeH03a M €ro
3aMeHa SKBAIIMOHHBIM JICJICHUEM sI/Ipa.

AMHMHOKHUCIA0TBI. COoeTMHEHHS, U3 KOTOPBIX IMMOCTPOCHBI MOJICKYJIBI OCIIKOB.
Bcero n3BecTHO HECKOJILKO COTEH aMHHOKHCIIOT, OJJHAKO B COCTaB OCJIKOB OOBITHO
BXOAUT JUIb 20 U3 HUX .

AmuTo3 (HeM. Amitose; anrj. amitosis) (Flemming, 1882 r) - B otiiuuune
OT HEMPSAMOTO (MUTO3), IPSIMOE JICJICHUE Spa.

AMMoOHUGUKALIMA — paclieruieHne 0eITKOB 1 aMUHOKUCIIOT, TIPU KOTOPOM
B KQ4e€CTBE MOOOYHOTO MPOYKTA BBIICIISICTCS aMMHAK.

Ammuingukarop - npubop aia kinoHupoanus ¢pparmento JJHK
IIL[P- meTon0OM.

AMmuinukanusa - odbpa3oBaHHe JOMOIHUTEIBHBIX KOMUA XPOMOCOMHBIX
MOCIIEIOBATENILHOCTEHM, 0OOHAPYKMBAEMBIX B XPOMOCOMHOM MJIM BHEXPOMOCOMHOMU
JHK, yBenuuenue uucia konuii onpeaenéunoro pparmenta JJHK.

AMIYJIO-UCTMHYECKOE COEeIMHEHHE - MECTO B SHIIEBOAE, TJe
MPOUCXOAUT BCTpeUa SIMIEKIECTKN U CTIEPMATO30M1a U OTI0I0TBOPEHUE.

AHaJM3UpYyOlllee CKpelN[UBAHME - CKpEIIMBaHWE C PEHUCCUBHOU
poauTenbckon Gpopmoii (aa)

AHJIpoOreHes - My>KCKOH napreHorenes. [locne onio0TBOpeHUs SUIEKIICTKH
MATEPUHCKOE SJIPO DIMMUHUPYETCS, ¥ BO3HUKAIOIIMM TaIlJIOWIHBIM OPraHU3M,
KOTOPBIN HA3bIBACTCS aHJIPOTCHETUYECKUM, COJEPKUT TOJIHKO XPOMOCOMHBIN HA0OP
OTLA.

AHIPOTeHbI
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AHTHIeHbI - MHOPOJHBIE BELIECTBA NPOHUKIIME B OPraHU3M, KOTOPbIE
BBI3BIBAIOT HMMYHHBIN OTBET (PEAKILIMIO) CHHTE3 aHTUTENA.

AHTHKOIOH - TPUIUIET, 3aHUMAIONIMI ONpEeNeIeHHOE U TOCTOSHHOE
NoJIOKEHHE B CTpyKType Mosiekysbl TPHK; kommiemenTapHo B3auMoIeHCTBYET C
KoJioHOM (mm kogoHamu) MPHK.

AHnTtuTeno. benok, BbIpabaThiBaeMblii HMMMYHHOM CHCTEMOM BBICIIHUX
OpPraHM3MOB, KOTOPbIM crenupuyeckuM o0pa3oM  CBA3BIBAET  MOJIEKYJIbI
qyKEpOAHBIX BEIECTB (aHTUreHbl). CHHTE3 aHTUTEN HAUYMHAETCS B OTBET Ha
HOSIBJICHUE B OPraHU3ME aHTUTEHOB.

AHTl/IMyTaI‘CHbI = ar¢HTHI, 06J1az[a10mne CIIOCOOHOCTBIO NMMOHMKATh qacToTy
CIIOHTAHHBIX HWJIM UHAYIIHUPOBAHHBIX MYTaHHﬁ.

An”TucMmbicioBasg PHK - yuactok PHK, koMmiemeHTapHbIil y4acTKy uiu
Bceil M-PHK Bupyca u cioyxamumii 111 OJ0KUpOBaHUS TPAHCIISIIUU.

AHeyHJIOHIlI/ISI — HU3MCHCHHC YHCJIa XPOMOCOM, HC KPAaTHOC TalllIONAHOMY
Ha6opy, BCJICACTBUC yTPAThI UJIN ,Z[O63BJ'I€HI/IH OI[HOﬁ HJIX HCCKOJIBKHUX XPOMOCOM.

AHTpPaJBbHBIA (OJLUIHKYJI - (QOJUIMKYJ, MUMEIOUMH MOJIOCTh (AaHTPyM) U
CIOCOOHBIN yCBauBaTh (POJLTUKYIOCTUMYJIHPYIOIIUNA TOPMOH rUnogus3a.

AccopraTuBHOe (IpeuMYLIECTBEHHOE) cKpemuBanue. HeciyyaiiHbii
BBIOOp OpadHOTO TMapTHEpA B OTHONICHWH KAKOTO-TO OJHOTO WJIM HECKOJIBKUX
MIPU3HAKOB. ACCOPTATUBHOE CKPENIMBAHUE MOJOKUTEIHHO (OTPUIIATEIBHO), KOTIa
4acTOTa CKPEIIMBAHUN MEXKIY CXOTHBIMH (pa3IMYalOIIMMHUCI) 0COO0SIMH OOJBIIIE,
4yeM MOXKHO ObUIO OBl OXHJATh TpH ciydaiiHoOM BbeIOOpe (cp. Cayuatinoe
CKpewusaHue)

ATpe3us - mpoIlecc JAerpajaluu, NpeKpaieHus pa3BuTus HouInKyia

AyTOpuaunr. CkpeliuBaHUE MEXAY TEHETUYECKH pAa3JUYHbIMU, a HE
OJIM3KOPOJACTBEHHBIMH OCOOSIMH.

AyYTOCOMBI — BCE XPOMOCOMBI, KDOME IMOJIOBBIX; B JIHMIUIOWIHON KIETKE
MUMEETCs I10 1BE KOITUU KaX0U ayTOCOMBI.

Bba3uren — HopManbHbII aJJIeNb CEPUU MHOKECTBEHHBIX AJIJIEIICH.
Bbaxkrepunodaru (dparm) — Bupycol, UHQUIUpPYIOLIKE OAKTEPUH.

beaok. Ilomumep, cOCTOAIMA W3 OOHO W3 OJHOM WM HECKOJIBKUX
NOJIMIIENITUIHBIX ~CyObEIMHULl W OOJafarouuil  XapaKTepHOM TpexMepHOU
CTPYKTYpPOH, OIPEAEISIEMON IOCIEA0BATEIILHOCTBIO BXOJAIIMX B €ro COCTaB
AMUHOKHCIIOTHBIX OCTaTKOB.

beiqkoBasi MH)KEHepUsi — HANpPaBICHUE B TIECHETUYECKOU
WHXXEHEPUH, KOTOpas 3aHUMAETCs CO3JaHuEeM HENPUPOAHBIX (opM OeIKOB Ha
OCHOBE BUJIOU3MEHEHHBIX T€HOB.

Benok-penpeccop — crnocobeH cBs3eBatbest ¢ omepatopomM Ha JIHK wmu ¢ PHK, mpemorBpamas
COOTBETCTBCHHO TPAHCKPHUIIIIUIO WUJIN TPAHCIIAIINIO.
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BeccmbiciieHHBIH KOJOH — OJUH U3 Tpex TpuiuietoB, YA, YAA, VI'A,
BBI3BIBAIOIIMX TEpMHUHALIMIO cuHTe3a Oenka (Y Al n3BecTeH kak amber-koJ10H, YAA
— kak ochre-konoH, YI'A — kak opal-koJ10H).

bubéinorexka renoma — Habop kiIoHupoBaHHbIX (parmentoB JIHK,
CoJlep KAl BECh TEHOM.

buonndgopmaruka - oOnacTe Hayku, pa3pabarbiBaOIIas Hu
MPUMEHSIIONIAs] BBIYMCIUTEIbHBIEC aNTOPUTMbI JIJII aHAJIW3a, U CUCTEMAaTHU3aluU
reHEeTHYEeCKO uH(MOpMAIMU C 1eJIbI0 BBISICHEHUS CTPYKTYpbl U (QYHKUIHUU
MaKpOMOJIEKYJI.

BI/IOMeTpI/Iﬂ — HayKa O IIPHIOKCHUU MATCMATHUYCCKUX MCTOIOB JJIA
N3Yy4YCHUS JKUBBIX OPIraHHU3MOB.

buopa3nooOpa3ue — Bce BUIbI PACTEHUM, )KUBOTHBIX, MUKPOOPTaHU3MOB, a
TaK)K€ DIKOCUCTEMBI U IKOJIOTMYECKUE MPOLECCHI, YACThIO KOTOPHIX OHM SIBJISIFOTCSI.

BuorexHo/iorusi — KOMIUIEKCHasE MHOronpoduibHas 00JIacTh HAay4dHO-
TEXHUYECKOTO Mporpecca, BKIIOYAIONas pazHOOOpa3HbIi MUKPOOMOJIOTUYECKUN
CUHTE3, TEHETUYECKYIO0 U KIIETOUHYIO MHKEHEPHUIO, HHKEHEPHYIO YH3UMOJIOTHIO,-
WCIIOJb30BaHME 3HAHWUW YCJIOBUM W TOCJIEAOBATEIBLHOCTH ACHCTBUS OEIKOBBIX
(GhepMEHTOB B OpraHu3Me pacTeHUM, ’KUBOTHBIX U B IPOMBIIIICHHBIX peaKkToOpax.

baa 1, I, III, I'V.- o60o3HaueHune craauu 61acTOIMCTHI SMOpHUOHA B
Bo3pacte ot 7 10 12 nHen.

Baacromepsl - KI€TKH paHHUX 3MOPHUOHOB.

«ByTBLI0OYHOE TOPJBIIIKOY». [lepros, Korma momymsius COCTOUT BCETO W3
HECKOJIbKUX 0COOEH.

Bapuanca (aucnepcusi). Mepa M3MEHUMBOCTH, BBIYMCISEMAs] MO CyMME
KBaJpaTOB pPA3HOCTEM MEXKIy HWHIWBUAYAJIbHBIMM 3HAYCHUSMHM IIPU3HAKA W
CPEIIHUM T10 BBEIOOPKE.

Backyasipu3aumusi - mporiecc npopacTaHus KPOBEHOCHBIX KalWUIIPOB B
KJIETOYHOU MaccCe KEJITOTrO Tea.

Beaymas mens — uens JIHK, cuntesupyromasicss HenpepbiBHO B S5'—3!
HaIlpaBJICHUH.

BexkTop 1J151 KJIOHUPOBaHUS — JT100as Ia3MuAa WK ¢ar, B KOTOPbIe MOXKET
ObITh BcTpoeHa uyxepoanas JIHK ¢ uenbio kiioHupoBaHusl.

BekTop uMHTErpaTHMBHBIH - BEKTOp, CIOCOOHBIM BCTpPaMBATHCS B TCHOM
KJIETKH-PEIUTTUCHTA.

Bepereno — cTpykTypa, oOpasywoomiascsi B MOpolecce  JIeNeHus
AYKapUOTUYECKON KJIETKH; MOCJIE PACTBOPEHHUS SAEPHONM OOOJIOUKU K BEPETEHY C
MOMOILBIO MUKPOTPYOOUYEK MPUKPEIUISIIOTCS XPOMOCOMBI.

BeTeanapHaﬂ IFr€eHETUKA — HayKa, n3ydaromiasa HaCJICACTBCHHbBIC aHOMAJINU
1 OOJIC3HU C H&CHCHCTBCHHOﬁ mpcapacIiioIOKCHHOCTBIO, pa3pa6aTI>IBa}0maﬂ
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METO/Bl JUATHOCTUKH, TEHETHIECKOW MPOPUIAKTAKN U CEJEKIIMHA JKUBOTHBIX Ha
YCTOMYUBOCTD K OOJIC3HSIM.

Bua — rpynna gakTuyecku WM NOTEHIIMAIBHO CKPEIIMBAIOIINXCS MEXKY,
coOOl MOMmyJsIIui, KOTOpble PENpPOAYKTHBHO H30JUPOBAHBI OT BCEX APYIHX
OpraHU3MOB.

Bunoob6paszoBanue. [Ipoiiecc oOpazoBaHusi BUIOB.

BI/Ipy.]IeHTHOCTb — CTCIICHb IIaTOI'CHHOCTH B OTHOIICHHMH JKHWBOTHBIX
OIIPCACIICHHOI'O BHUA.

BuraabHoe OKpalMBaHUE€ — MCTOJ OLCHKH KadCCTBa 3M6pI/IOHOB C
ITOMOIIIBIO KpaCHTCHCﬁ.

Butpudukanus - nepexo]1 KUIAKOCTH B CTEKI000pa3HOE COCTOSTHUE 0€3
00pa3oBaHUs KPUCTALTMYECKOMN PElIeTKU MTPH CBEPXOBICTPOM OXJIaKICHUN

BHyTpuBHI0OBas KOHKYPEHUMSI — KOHKYPEHLHS MEXAy Oco0sMu,
PUHAJUIEKAIIUMU K OJHOMY U TOMY K€ BHU]LY.

BoaopoaHble XUMHYeCKHe CBA3M — XUMUYECKOW CBI3M MEXIY
KOMIUIEMEHTapHBIMU a30THCTHIMU OcHOBaHUsIMU B Mosiekyie JIHK, o6pasyromiue
BTOpUYHYIO cTpyKkTypa JHK.

BO3HyIIIHI:Iﬁ 0a/IJIOHYM K- YCTPOﬁCTBO Ha KaTCTCPC AJIA1 BBIMbIBAHU A
3M6pI/IOHOB, C IIOMOIIBIO KOTOPOI'O IIPOUCXOOUT @HKC&HHH KaTCTCpa B pOrc MaTKH.

BocnpumM4HMBOCTH — TPEAPACIIONIOKEHHOCTh OpraHu3Ma K JIeWCTBHIO
bu3nuecKknx, XUMHUYECKHMX U OHoJIorHueckux (HakTOpoB, MPUBOAAIIMX K
MaTOJIOTUYECKOMY COCTOSHUIO.

Bpemsi reHepauMm — CpenHMN BO3pacT, B KOTOPOM CaMKa ITPUHOCHUT
IIOTOMCTBO.

Bpoxknénnasi aHoMaJIusl — OTKJIOHEHHE, UMEIOLIEECS TTPU POKICHUMU.

BceraBku (uHcepuum) — oOHapykuBaroTcs 6arogaps npucytctsuto B JJHK
JIOTIOJTHUTENIHHBIX TIAp OCHOBAHUM.

Bropoe meloTuueckoe aesieHHe SIMIEKJIETKH — IPOUCXOAUT B MOMEHT
OIUIOJOTBOPEHUS SAMLEKIECTKH, B PE3yJbTAaTE€ YEro OBOLUT BTOPOTO IOPsSAKA
JEIUTCS Ha 3PEIIyI0 SIMLIEKIIETKY U BTOPOE HAPABUTEIBLHOE TEJIbLIE

BropuuHoe oTHomieHue moaoB. Cm. OmHowienue nouoe.

Bropoe HampaBuTebHOE TeJjiblle - KJIETKAa B TETPAAE XEHCKUX TaMeT,
oOpa3yromascs B pe3yJabTaTe JACJICHHUs] OBOIIMTA BTOPOTO MOPSAKA

BbrxuBaeMocTb — J10JI1 HOBOPOXKJICHHBIX OCOOEH, JIOKUBIIMXCS 10
OIPEICJIEHHOTO BO3pACTa.
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BblpO)KI[EHHOCTL FreHETHYCCKOI0 KOJa — COOTBETCTBHEC HECKOJIBKHUX
KOJOHOB OI[HOP'I aMHUHOKHCIIOTE. 3aMeHa B TPETLCM OCHOBAHHWH KOIOHA HC BCCT A
IMPpUBOAUT K 3aMCHC aMHWHOKHCJIOTHI.

BbIIIIeJIa‘II/IBaHI/Ie — BBIMBIBAHUC  PACTBOPUMBIX COGI[I/IHGHI/Iﬁ H3
OPraHUYCCKUX OCTATKOB HUJIM U3 IIOYBLI.

I'amera — 3penas penpoayKkTUBHas KIETKa, CIOCOOHAas MpPH CIHSHUU C
aHAJIOTUYHOW KJIIETKOM Jpyroro mojia o0pa3oBaTh 3UIOTY M COJAEpKalias
rarjaouaHbIM HA0OP XPOMOCOM.

I'ameTorenes — IMpOoHcCC pasBUTHA ITIOJIOBBIX KJICTOK.

l'ansiongHbld HAOOP XPOMOCOM — COACPKHUT IO OAHOM KOMUHU Ka)aou
ayTOCOMBl M OJIHY IIOJIOBYIO XPOMOCOMY; TaIlJIOWJHOE YHUCIO XpOMOCOM (n)
SIBJISIETCS] XapAKTEPUCTUKOU TaMeT.

I'anmmoTunm — COBOKYNHOCTh CIEIUIEHHBIX TE€HOB OJHOM XpOMOCOMBI,
KOHTPOJIMPYIOIIUX AJJIOTPYIIITY.

I'eMHU3HUIrOTHOCTH — HAJTMYKME B XPOMOCOMHOM HabOpe 0COOHM TOJIBKO OJTHOM
ayTOCOMBI U3 Tapbl TOMOJIOTHYHBIX ayTOCOM, OJHOM MOJIOBOM XpomocoMbl (XO)
WIH Taphl pa3HBIX MOJOBBIX XpoMocoM (XY).

I'eMu3uroTHpii red. ['eH, NPUCYTCTBYIOIIUM B TE€HOTUIIE JIUIIL B OJHOM
AK3eMILISIpEe (KOIIHH).

I'eMHu3UTOTHBIE 0CO0OM - OPTaHU3MbI UMEIOIIUI T€H, aJUI€NIb TOJIBKO B
OJHOM M3 Mapbl TOMOJOTUYHBIX XPOMOCOM, B YaACTHOCTH, TPAHCTCHHBIE JKUBOTHBIE
IIEPBOT0 MTOKOJICHUS, IIPU BBEICHUN TPAHCTEHA B IPOHYKJIEYC 3UTOTHI.

I'en - IlocnenoBaTenbHOCTh HYKJIEOTHUIOB B I'€HOME OpraHM3Ma, KOTOPOM
MOXET ObITh TMpHUIIUCAHA OmpeseieHHas (PYHKIUS, UHBIMA CJIOBAMH, T€H — 3TO
HYKJICOTHJIHAs TMOCJIENI0BATENbHOCTh, JMOO KOAMpYIOUas MOJUIENTU, JH0o
ompenensionmas Ty wid uHylo TpaHcnoptHyio PHK, nubo neoOxomumas mns
IIPaBUJILHOW TPAHCKPUIIIMUA KAKOTO-TO APYroro reHa.

reHepaTl/IBHI)Ie MyTaluH — MyTalluH, IIPOUCXOAAIINC B ITOJIOBBIX KJICTKAX.

I'enermka — Hayka O HACIEACTBEHHOCTH U W3MEHUYMBOCTU IKHUBBIX
OpTaHHU3MOB.
I'enernueckass anomanusi - wMoppodyHKIIMOHATIEHOE HApYIICHUE B

OpraHu3Me XKMBOTHOI'O, BO3HUKAIOIIEE B PE3YJIbTATE T'€HHBIX WJIM XPOMOCOMHBIX
MYTaLHAMN.

I'enernueckass  BapuaHca. Hons (EHOTUNMYECKON  BapUAHCHI,
00yCIOBJIEHHAS PA3IMUMUSIMU B TCHETUYECKON OpraHu3allii 0COOEH B MOIMYIISIIUH.

I'eneT4yeckuii rpy3 - COBOKYMHOCTh BPEIHBIX N'€HHBIX U XPOMOCOMHBIX
MYyTaIWM.

I'enernueckuii gpeiidp. Cm. Cnyuaiinsiii cenemuueckuii opetig.
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I'eHeTHMYecKUil KO - COBOKYITHOCTh KOJIOHOB (TPHUIUIETOB), KOJUPYIOIIHUX
AMUHOKHCIIOTBHI.

I'enernyeckuii mnoamMop¢gusM - JOJTOBPEMEHHOE CYIIECTBOBAHUE B
NOMYJISAUAX IABYX U Ooyiee TeHOTUIOB ¢ yacTtoToi (1% u Ooiee), mpeBbIIAIONINX
BEPOSATHOCTh BO3HUKHOBEHHUSI TOBTOPSIIOIIUXCA MYTAIlUi.

I'enernueckass TpaHchopmauuss -  SBICHHUE nepeHoca
TeHETHYECKOW HH(POpMAIIUU OT OAHOU KIIETKH K IPYTrOil Y MUKPOOPTaHU3MOB.

I'en-moaugukarop. [ 'eH, KOTOPEBIN IPU B3aUMOAECHUCTBAY C IPYTUMU T'€HAMHU
U3MEHAET UX (PEeHOTHIIMYECKOE MPOSIBICHHUE.

I'ennast uHXkeHepusi - pa3fen OUOTEXHOJOTMHM, CBSI3aHHBIA C
LIEJICHANPABICHHBIM KOHCTPYUPOBAHUEM 1IN Vitro HOBBIX KOMOMHAIIMI T€HETUYECKOTO
Marepualia, CliocOOHOr0 Pa3MHOXKAThCS B KJIETKE U CHHTE3UPOBATh ONPEEICHHBIN
IPOAYKT.

I'ennble (TOYKOBBIC) MyTALIMHM - U3MEHEHUS B cTpykType JJHK.

I'enHbIi 0aJ1aHC - COOTHOILICHUE 1 B3aUMOJCUCTBUE BCEX T'€HOB, BIIMSIOIIMX B
TOW WJIM UHOW CTETIEHU Ha MPU3HAK.

I'enom - 1.11osHbIA rammonaHblii HAOOP TEHOB WIIM XPOMOCOM KIJIETKH WJIH
opraHusma. 2. Becb reHETUUECKUI MaTEpHUAIT KJIETKH, OPTaHU3Ma.

I'enomMuka — pasgen MOJEKYJISIPHOM TE€HETUKH, W3Yy4alOollud TI'EHOM,
WHJVBUTyaJIbHBIE T€HBI HA MOJIEKYJIIPHOM YPOBHE, CTPYKTYPY (CUKBEHC) I€Ha, €ro
DKCIPECCUI0 M MEXAaHU3M pEAyKUHMM aKTUBHOCTH, KIOHUPOBAHUE TI'€HOB W
UCIIOJIb30BaHUE UX B TEHHO-UHKEHEPHBIX LIEIIAX

I'eHomMHBIE MyTamuM — MyTaluuy, OOyCIaBIMBAIOLIME W3MEHEHUS 4YHCIa
XPOMOCOM B KapUOTHIIE.

I'eHoMHasi AAKTUIOCKONMUA - METOJ WACHTU(DUKAIMK WHAUBUYYMA,
OCHOBAHHBIN Ha OMpeIeNICHUH creliuduaeckoi mocneaopaTenbHocTH ero JJHK

I'enorepanmust - MeTOA JICUCHUS, OCHOBAaHHBIM HAa TIE€HETUYECKOMN
TpaHcpopManyu KJICTOK WIJIM TKaHEH marueHTa mocienoBarenbHocThio JIHK,
KOMIICHCHPYIOIIEH BPOXKIAECHHOE HAPYILIEHUE

I'enorun - Bes renernueckas mHdopMaius, CoAepKaiasicss B OpraHu3Me;
reHeTHYeCKass OpraHu3alnus 0COOM B OJHOM MJIM HECKOJBKHX PacCMaTpHBACMBbIX
nokycax (cp. @enomun);COBOKYITHOCTbh T€HOB OpPraHU3Ma.

I'enoTunuueckas cpeaxa - KOMILUICKC TI'€CHOB OpraHuimMa, B KOTOpPOM
IIPOUCXOAUT HeﬁCTBHe N3y49acMOro reHa.

I'enodona - COBOKYNMHOCTH ajieneil (reHoB) OJIHOM MOMyJISIUKU (TTOPOJbI U
T.J.), XapaKTePU3yIOLIUXCS ONPeeICHHON YaCTOTOM.

I'enbI-MoAM(PUKATOPBI - TEHBI, HE MPOSBIISIIONINEC COOCTBEHHOTO JACHCTBHS,
HO YCWJIMBAIOIIME WM ocnadiistonye 3ppext qeicTBUs IpyruX reHoB.
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I'en-3xBuBasienr - yuvactok JIHK, coxmepxammii mocnenoBaTenbHOCTSD,
KOJIUPYIOIIYIO 3penyto opmy Oenka.

I'epmadpoaut - ocoOb, umeromnias roHaabl U (WIM) TMOJOBBIE OPraHbI
MIPOTHUBOIIOJIOKHOTO TOJIA.

I'ereporametHslii moJ - 1o, oGpa3yromuii raMeTsl ABYX THUIIOB, B KOTOPBIX
COZIEPKUTCS IO OAHOU M3 IBYX PA3JIMYHBIX MTOJOBBIX XPOMOCOM; XapaKTEpU3yeTCs
XpOMOCOMHBIM HabopoMm 2A+XY.

I'eteporamubie ckpemuBanusi. CKpelMBaHus MEXIy 0COOSMHU, B3SATHIMU
Y3 pa3INYHBIX MTOMYJISIUNA BUA.

I'erepo3urora - QUIIOMAHBIN OpraHUW3M, B TOMOJIOTMYHBIX XPOMOCOMAaX
KOTOPOTO HAXOSITCS JIBE pa3HbIC aJlJIe/ N JAaHHOTO TeHa (Aa).

I'etepo3urornocthb. Jons ocobeil, reTepo3UroTHHIX MO JAHHOMY JIOKYCY,
WJIU J0JI T€TEPO3UTOTHBIX JIOKYCOB B T€HOTHUIIE OCOOMU.

Ietepo3uc - rubpugHas MOIIHOCTb, MPEBOCXOJCTBO THOPUIOB B
OTHOIIEHWW KAKOTO-TO OJIHOTO WX TI0 PsAAy TMPU3HAKOB HAa 0O0euMHU
pOoAUTENBCKUMU (hOPMaMU; CHHOHUMBI: 2UOPUOHAS CULA U 2UOPUOHASL MOUSHOCHTD.

I'mOpuan3anus HyKJIEHHOBBIX KHCJIOT — METOJ ITOMCKA HYXKHBIX
reHoB ui1 u (QparmentoB JHK B Oubmmoreke c¢ mnomouisto JHK-30H74a,
OCHOBAHHBIN Ha CBOMCTBE JeHearypauuu-peHarypauuu [JHK.

FeTepoxpOMaTuH = TCHCTUYCCKN HCAKTUBHBIC YYAaCTKH XPOMOCOM IIOCTOAHHO HaXOOATCA B
KOHACHCUPOBAHHOM COCTOAHUMU.

I'mOpuamu3anus - npoiiecc B3auMoACHCTBUSA KOMIUIEeMeHTapHbIX 1eneit PHK
u JIHK, o6pazyromux rudpua PHK — JIHK.

I'mOpuaoma - KJIETOUYHBIM THOPHI, MOTYYAEMBIM CIMSHHUEM HOPMAaJIbHOTO
auMdoruTa, MPOAYIUPYIOMIETO AHTUTENa, M OIMYXOJICBOM KJIETKHU; oOJamgaeT
CIIOCOOHOCTBIO CHHTE3UPOBATh MOHOKJIOHAJIbHBIE AaHTHUTEIIA.

I'mnepakTuBaumsi - @pPOUECC YBEIWYCHUS JBUIaTEIbHOW AKTHUBHOCTHU
CIIEpMATO30UI0OB.
I'mnogm3 - xeneza BHYTPEHHEM CEKpPELHUH, DPACIOJIOKECHHAs B

T'OJIOBHOM MO3Ir¢€, B KOTOpOﬁ IMPpOUCXOIUT 06pa3OBaHI/I€ TOHaJOTPOIIHOTO H
COMATOTPOITHOI'O TOPMOHOB.

I'mcronbl - Genku, oopazyromue B komiiekce ¢ JJHK Hykieocombr —
CTPYKTYpPHBIE€ €IMHUIIBI XPOMATHHA B SIApaxX 3YKAPHOT.

I'aukonporenasl -  CIOXHBIE  OCNMKH, COJAEpXKAIlME  YIJICBOIHBIE
KOMIOHEHTBHI.

I'omeocTa3 - BHyTpEHHEE IOCTOSIHCTBO OpraHU3Ma.
I'oMoramMeTHbIii 10J1 - XapaKTepu3yeTcs XpOMOCOMHBIM HabopoMm 2A + XX.

I'omoramubie ckpemuBanusi. CKpenMBaHus MEXIY 0COOSMU OJTHOM U TOM
YK€ MOIYJSALMUA UIN BUIA.
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I'omo3urora - Knerka (unu opranusm), cojepikailias B JaHHOM JIOKYycCe
TOMOJIOTHYHBIX XPOMOCOM OJIMHAKOBBIE ajuienu. (A4, aa).

TI'omosorm - XPOMOCOMBI, UMCIOIMUC OJHMHAKOBBIC I'CHCTHUUYCCKHUC JIOKYCBI,
JUIINIONAHAA KICTKa O6J'IaI[a€T ABYM: KOIIMAMHU KaXKIOO0T0 romojiora, 1o OHHOﬁ oT
KaXX10r0 poanuTeJIs.

I'omo3urornocTs. J{ons ocobeil, TOMO3UTOTHBIX MO JAHHOMY JIOKYCY, WJIH
J10J11 TOMO3UTOTHBIX JIOKYCOB B TE€HOTHIIE OCOOH.

I'omosnornunbie XpoMocoMbl. XpOMOCOMBI WJIM yYacTKU WJICHTUYHBIE B
OTHOIIIEHUHU IOCJIEOBATEILHOCTU JIOKYCOB M BHUJIMMOM CTPYKTYpPBI; B IIPOLIECCE
HBOJIIOLIMM BO3HUKAIOT TaKXE TOMOJIOTMYHBIE T'€Hbl M Pa3IMYHbIE CTPYKTYpHI,
CXOJIHBIE MEX/y COOOM B CHITY X NMPOUCX0XKIEHHSI OT OOLIETo MpeaKa.

I'paadpoB mny3bipek - KOHEUHAs TMPEOBYJISATOPHAS CTagusl Pa3BUTHUS
dosukyna.

I'onocombl — 10J10BBIE XpOMOCOMBI (X 1in Y).

I'opmesuc — 3¢ dexT neicTBUS paaualuyd B MaJIbIX J103aX, MPOSBIISTIOIIUICS
B QJaNTUBHOM OTBETE, CTUMYJSLIHMH Tpoaudepandd, aKTUBAIMA Pa3HbIX
OMOJIOTHYECKHX MPOIECCOB.

I'panyJie3a - BHyTpeHHUE KIETKU (POJUTUKYIIA, CAHTE3UPYIOIINE 3CTPOTEHBI.

I'paduxk cepuiiHoro 3amemenuss — rpaduK, BBIPAKAOIMUA HUCXO]
KOHKYPEHIIMU MEXIy ABYMs BHUIAMH B DKCIEPUMEHTAX, B KOTOPHIX M3HAYAIBHOE
COOTHOLIEHHE 3TUX BHUJIOB OBUIO Pa3InYHbIM.

JlapBuHOBCKAasA NMPUCIOCO0JTCHHOCTD. OtHOcuTENnbHAS
IPUCTIOCOOJICHHOCTh OJJHOTO TEHOTHIIA 110 CPABHEHUIO C IPYTUM, OIICHUBaeMasi 1o
€ro BKJIaAy B CIEAYIOLINE ITOKOJICHUS.

JIByHanpaBjieHHasl PeIIMKAIMA - PCIUIMKAIUsA, P KOTOPOH JIBE
PCIUIMKAIIMOHHBIC BWJIKK JIBFDKYTCSI B TPOTHBOIOJOXKHBIX HAIPABJICHUSAX OT
oO1ero crapTa.

Jde30KkcupuOOHYKIENHOBAS KHCJI0TA (AHK). [Tonmuuykneornna,
coJiepKallii B KadyecTBE YIJIEBOJHOIO OCTaTKa JAE€30KCMPHOO03Y; MpEICTaBISET
co00lf OCHOBHOM T€HETHUECKUI MaTepHUall BCEX KIETOK.

Jejienusi — XpOMOCOMHAasi MyTallus, B Pe3yJibTaTe KOTOPOU ompeneraeHHas
MOCJIEIOBATEIBHOCTh HYKJICOTHIOB yTpauuBaercs (cp. Jyniukayus).

Jle30kCcMPpHOOHYKJICOTH - XHMHYECKOE  BEIIECTBO,  SBJISIOLICECS
MoHOMepoM mnosiuMmepHor Modekyibl JITHK. CymectByer 4 Tuma HyKIEOTHIIOB,
BxoAsamux B coctaB JJHK

HMenarypanus JHK nan PHK - nepexon 3TUX MOJIEKYJT U3 JBYXUEIOYHON
(opMBl B OJHOLENOYHYIO; pa3felieHue Iened Haumbosee YacTo JIOCTHIaeTcs
HarpeBaHUEM.
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JleHAPUTBI - KpUCTaUIbl JIbJa Pa3BETBICHHOW, IPEBOBUIHONU (HOPMBL,
00pa3yroTcs Mpy MEUICHHOM OXJIAXKIEHUU KUIKOCTH?

J{M1e30KCUCEeKBEHUPYIOLIMI IeJib - IejeBas IUIACTHHA, B KOTOPOU
npoucxoaut pazaenenue ¢PparmentoB JHK wmetomom snextpodopesa mpu
CEeKBEHHPOBaHUU MeTooM CaHrepa.

Jlurn0puaHoe CKpeluBaHue - CKpEUIMBaHUE, IPU KOTOPOM y POAMTENEH
YUHUTBIBAETCS JIBA PU3HAKA, KOHTPOIUPYEMBIX JBYMS JIOKYCAMH.

JMnJioua — opraHu3M WK KJIETKa ¢ ABOMHBIM (2n) HA0OPOM XpPOMOCOM.
JIMCKOPAAHTHOCTD - POSIBJICHUE MPU3HAKA TOJIBKO Y OJTHOTO U3 OJIM3HEIIOB.

JHK (1e30KCcMpUOOHYKIICMHOBAsE ~ KHCIOTa)  —  OWoJIornyeckas
MaKpOMOJIEKYyJia, HOCUTEIb M XpaHUTENb TreHeThuueckod wuHpopmanuu. Cu.
lesoxcupubonykieunosas Kucioma.

JluHemH - 0e€lOK, pacHoOJIOKEHHbI B  IIEHKEe CHepMaTo30M[a,
00€eCIeunBaIOIIMIA €0 IBUraTeabHyI0 (DYHKIIHIO.

Juceknmst - METOA KIOHUPOBAHMS, 3aKIIOYAIONIMICS B pa3ieiiCHUH
SMOPHOHOB Ha MOJIOBUHKH.

Jlm3cTpyc - cTaaus MOJIOBOTO LIMKJIa CAMOK IPU KOTOPOM B SMYHUKE
(YHKIMOHUPYET KEIATOE TENIO, B 3Ty € CTaJUI0 MOJOBOr0 IUKJA MPOBOJUTCA
CYIIEpPOBYJISTOpPHas: 00pabOTKa KOPOB-I0HOPOB.

JuacTpye - cTagus TOJOBOTO IHKJIA, TMPHU KOTOPOM B SUYHUKE
(GYHKIIHMOHUPYET KENTOE TEJO.

Jlomen B MoJekyjJde  0elka -  y4acTOK  aMUHOKHCIOTHOM
MOCJIEIOBATEIHLHOCTH, CBSI3aHHOM C OTNpeaesIeHHON (QyHKITUEH.

JloMuHMpOBaHMEe - TPOSBICHUE ACHUCTBUS JIMIIb OJHOTO M3 ajulesed y
reTepO3UTOTHOTO OPTaHU3Ma.

Jpeiidp reHoB (reHeTHKO-ABTOMATHYECKHE IPOLECCHI) - H3MEHECHHUE
FEHETUYECKON CTPYKTYPbl YHUCICHHO OTPAaHUYEHHOM IMOMYJSLMU B PE3YJbTaTe
JNEUCTBUS CIIyYaUHBIX TPUYHH.

Aynaukanusi — abeppaiusi, Mpu KOTOPOW YJIBOEH KaKOW-IMOO y4acTOK
XPOMOCOMBI.

JlbIxaHue —  HCIOJIB30BAaHWE KHUCIOpOJa JJIg  MEeTabOoJIMYEeCKOro
pa3pylIeHUs OPraHUYECKHUX COEAMHEHUM C LIEJIbI0 M3BIICUCHUS 3AKIFOYEHHOW B
HUX XUMHYECKON SHEPTHUU.

JHK-30u71 - xopoTkuii pparment JIHK ¢ paamoakTHBHON METKOMH,
KOMIUIEMEHTAPHBIN y4acTKy Kakoro-iu0o reHa, CayKalluil JJisi MOucKa HYXHOU
nociaegoBarenpHocty JJHK.

JAHK-noaumepa3a - (epMeHT, CIOCOOCTBYIOIIMI CHUHTE3Yy IIENHU
JHK na JIHK-matpuie, obecrnieunBaer QyHKIHIO PEIUTUKAIMK U pelapaiuyd B
KJIETKE.

88



JloMuUHAHTHBIH QONJIMKYJ - KPYNHBIA pacTymuil (HOoJTuKyII,
yJIaBiauBaronui 6osnpiiee konuaecTBo OCI.

JloHOp - caMKa, OT KOTOPOH MOTy4YaroT IMOPUOHBI.

EcTecTBeHHBIIT 0TOOP — W3MEHEHUE YAaCTOTHl TCHETHYECKHX
NPU3HAKOB B TOMYJSIMH B pe3yibraTe W30UPATENbHOTO BBDKHBAHUS |
pPa3MHOXKEHHUs 0co0ei, 00IagaroNMX dTUMU TPU3HAKAMHU.

KuznenHasi popmMa — XapakTEpHOE CTPOCHUE )KUBOTHOTO WM PACTECHHS.

3a001eBaeMoOCTh - YacToTa 3a00JICBaHNUH B MMOIyJIsIOH UJIN 6OJI63HGHHOCTI),
00JIC3HEHHOE COCTOSTHHE.

3a00J1eBaHNe — BOSHUKHOBEHUE OOJIE3HU.

3aBucsimye OT MJIOTHOCTH (PaKTOpbI — (DAKTOPHI, BIAUSHUE KOTOPHIX Ha
oco0el, COCTaBISAIOMIUX TOMYJISIUI0, U3MEHSETCS C HM3MEHEHHWEM IIJIOTHOCTH
MIOMYJISIITUU.

3akon Xapau-BaitnOepra. IlpuHuMnO, COTJIaCHO KOTOPOMY YacCTOTHI
TF€HOTUIIOB MOTYT OBITh MpEACKa3aHbl MO 4YacToTaM ajuieJiedl Mpu yCIOBUU
CIIyYalHOTO CKPELIMBaHMUS.

3urora - OIINTIOAOTBOpPCHHAA HﬁHGKHGTKa; o6pa3yeT051 B PC3YyJIbTATC CINAHUA
ABYX I‘aMeT.HI/IHHOI/IIIHaH KJICTKaA.

Kearoe Teno- XKenmeza BHyTpeHHEW ceKpelnu, 0Opas3yromiasics Ha
Mecte (oUMKysTa  TOCIE€  OBYJISIMH, BBIpaOaThIBA€T psiI  TOPMOHOB,
00ecreunBaOIINX UMITIAHTAITUIO YMOPHUOHA, TEUCHHE 0EPEMEHHOCTH.

3apoabimeBblii IUCK- CKOIUIGHHE ASMOpPHUOHAJBHBIX KJIETOK Ha
KENTKE siilla y NTUIl U3 KOTOPBIX pa3BuBaerca 3MOpuoH U Kyaa BBoautcsa JHK
IpU TeHETUYECKOM TpaHC(POopMaIK MTHLI.

3urora - orIoOTBOpPEHHAS AUILIEKIIETKA.

3ona meumonuaa  (mpo3pavyHasi 000/104Ka)-  000JI0YKA,
OKpY’Karomas sMIeKJIeTKy U SMOPHUOH Ha paHHHUX CTaIUsAX Pa3BUTHSL.

NneHTHYHbIe MO TNPOMCXOKIEHHIO TeHbl. J[Ba TeHa, UMeEOIIUE
OJIMHAKOBBIC HYKJICOTHIHBIC IOCICIOBATEIPHOCTH B CHJIy TOro, d9YTo o00a
MPOUCXOJIAT OT OOIIIEeTo MpeaKa.

Namorunsr - AHTUTCHHBIC  PA3IUUMUsl  MEXIY aHTUTEJIAMH,
IpUHAAJISKAIIMME K OJHOMY KJIaccy, CyOKIIacCy U aJlJIOTUITY Y OTJIEIbHBIX 0COOEH.

NnenTuyHble MO CTPYKType reHbl. J[Ba TeHa, WMEIOIINUE OJIMHAKOBBIC
HYKJICOTHUJIHBIC TTOCIICIOBATEILHOCTH HE3aBUCHUMO OT TOTO, TPOUCXOJAT OHU OT
00111eT0 TpeIKa UK HeT.

NuaudgepeHTHbIe METOABI OLEHKHU - TPYNIIAa METOJOB OLICHKM KayecTBa
AMOPHOHOB, HE OKA3bIBAIOIIUX BJIMSHUE HA €r0 KU3HECTIOCOOHOCTh, B YACTHOCTH,
Mopdosiornyeckasi olieHKa KauecTBa YMOPHUOHOB.
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M3MeHYMBOCTH — CBOMCTBO JKMBBIX CHCTEM MPHUOOPETATh HOBbIE MPU3HAKH,
OTIMYAIOIINE UX OT POJUTEIBCKUX (POPM.

M30THN - rpymina 6Ju3KOpOACTBEHHBIX MUMMYHHOTJIOOYJTMHOBBIX IIETICH.

NMMyHUTET - HEBOCIPUUMYUBOCTH OpraHi3Ma K MH(EKIIMOHHBIM areHTaM
Y TEHETUYECKU YY>KEPOJHBIM BEILECTBAM aHTUTCHHOMN IIPUPOJIBI.

NmmyHHass peakuusi - aJanTUBHBIM OTBET OpraHW3Ma, BbHI3BIBAIOLIMI
pa3pylleHHe, HEUTpAIN3alUI0, OTTOPKEHHUE WIM YHUYTOXKEHUE TI€HETHUYECKH
Yy>KE€pPOJIHbIX BEIIECTB (OaKTepuu, BUPYChI, IPOCTEUIINE U T.11.).

I/IMMyHHaﬂ CHUCTEMA Opranu3dMa - COBOKYIIHOCTb BCCX JII/IM(i)OI/II[HI)IX
KJICTOK, 06CCH6‘{HBaIOHII/IX peain3aliio pCakKiiuyu MMMYHHUTCTA.

NMMmyHHBIT oTBeT (MMMyHOJIOTHYeCKas PEaKTHBHOCTD) -
BbICOKOCHIEIIUpUUEcKass GopmMa peaklUd OpraHu3Ma Ha YyKEpOJHbIE BEIIECTBA
(a”HTHUTEHBI).

NMmyHOreHeTMka - Hayka, U3ydarouias TIE€HETHYECKH KOHTpPOJIb
MMMYHHOTO OTBETa, F'€HETUKY HECOBMECTUMOCTH TKAaHEW MpU HX Mepecagkax,
3aKOHOMEPHOCTH  HACJEJOBaHUS AHTUICHHOM CHeNU(pUYHOCTH, NpodiemMy
NOJJIEP>KAHMS TEHETUYECKOI0 TOMEOCTa3a COMAaTUYECKUX KIETOK OpraHn3Ma.

Nmmynoraodymaunsl  (Ig) -  cioxueie  Oenku,  crnenupuUecKu
CBA3BIBAIOIIMECS C UY’KEPOIHBIMU BEIIECTBAMHU-aHTUTEHAMU.

I/IMMyHOJIOFI/I‘{eCKaSI namMsTh - CIIOCOOHOCTH IIpHU IMMOBTOPHOM KOHTAKTC C
AHTUI'CHOM Y3HAaBaTb U OTB€CYAThb HA HCTO HMMyHOHOFquCKOfI peaKHHCﬁ.

NuOpennasi nempeccusi - SIBIIGHHE CHIDKEHMS >KHU3HECIIOCOOHOCTH U
MPOJIYKTUBHOCTH, YXYJAILIEHWE BOCIHPOU3BOAMUTEILHON (YHKUHUU B pe3yJibTare
WHOPHIUHTA.

Nuopuamur - cnapuanue (moadop) OJM3KOpOACTBEHHBIX 0COOEH.

NuBepcusi — abeppainusi, npu KOTOPOH MNPOUCXOJUT OTPBIB YyYacTKa
XPOMOCOMBI, TOBOPOT ero Ha 180° i npucoeuHeHNe Ha IpesKHEE MECTO.

I/IH)KeHepHaﬂ IH3UMOJIOTUA - OTPAaCilb OMOTEXHOJIOTHH 10 MCITOJIHL30BAHUIO
(bepMeHTOB AJI TOJTYUYCHUA XUMHUUYCCKUX BCUICCTB 1 B XUMHWYCCKHUX IIPOICCCax.

Nupykrop - HeOobIas MOJIEKYJIA, BKIIOYAONIAsl TPAHCKPUIILIMIO FeHa 32
CYET CBSI3bIBAHUS C PETYJISTOPHBIM OCIKOM.

NuayuupoBaHHble MYyTAIIUM - BO3HHUKAIOT MO JACHCTBHEM MYyTareHHOIO
dakTopa.

HNurepdasa - pa3a KI€TOUYHOTO ITUKIA MEXKY MUTOTUIECKUMHU JCICHUSIMU
kJeTkH; noapasnaenserca Ha Gl1, u S, G2.

Nurepdepenunss - TOPMOXKEHHE KPOCCHUHIOBEpa Ha OJHOM YYacTKe
KPOCCHUHTOBEPOM Ha JPYTOM.
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HNuTepdeponsl - rpymmna 6enKoB, 00pa3youxcs B KJIETKaX MPU BUPYCHBIX
uHpEeKIUIX ¢  00ecrmeuyMBalONMX  HeCNeUu(DUUECKUH  MPOTUBOBUPYCHBIM
MMMYHUTET.

HNHTPOHBI - NIOCIEN0BATEIIBHOCTH BHYTPUA CTPYKTYPHOT'O I'€Ha, KOTOPBIE HE
YYaCTBYIOT B KOJUPOBaHUMU OEJIKOBOTO MpoAyKTa reHa. [locie TpaHCcKpUIuy resa
IIOCIEA0BATEIbHOCTH, COOTBETCTBYIOIIME WHTpPOHaM, yramstorcs u3 MPHK B
MpOLECCE CIUIANCUHTA.

Hon — auccounupoBaHHBIC YACTH MOJICKYJIbl, KaKAas U3 KOTOPBIX HECET
BJIEKTPUYECKUU 3aps/Il.

HckyccrBennblii oTéop. OTOOp YETOBEKOM M3 IMOKOJICHHS B MOKOJICHHE
KUBOTHBIX M PACTEHHWM, OCHOBAHHBIM HA OJHOM WJIM HECKOJBKHX HACIEAYEMBIX
IIPU3HAKAX.

Nabekuuss B NPOHYKJEYC 3UIOTBI - METOJ TPAaHCI€HO3a, IPU KOTOPOM
gyxkepogHas JIHK BBOOWTCS B NpPOHYKIEYC M HAXOAWUTCS B KaXIOM KIETKE
TPAHCTEHHOI'0 OpraHu3Ma.

Nubexnusi TpaHcGOPpMHUPOBAHHBIX 0J1aCTOMEPOB B 0JACTOLHUCTY -
METOJI€ TPAHCTEHO03a, ITpU KOoTopoM uyxkepoaHas JJHK HaxoauTcs Tonbko B yactu
KJIETOK TPAHCTE€HHOT'O OpraHu3mMa?

HMucuinarepadbHblii - por MaTKd PELUIIMEHTA, KOTOPBIM HAXOIUTCS Ha
OJIHOM CTOpPOHE K SMYHUKY, B KOTOPOM MPOU30ILIA OBYJSALHUS U CHOPMUPOBATIOCH
KENTOE TEJI0

Kananuranusi - KOMIUIEKC H3MEHEHHM B CIEPMATO30MJax, B
pe3yJbTare KOTOPOr0 OHU MNPUOOPETAIOT CIOCOOHOCTh K OIUIOJIOTBOPEHUIO
SIMIIEKIIETOK.

Kancup - 6enkoBas 000104Ka BUpyca.

Kapuorun - Habop XpOMOCOM COMAaTHYECKOW KIETKHM OpraHu3Ma,
XapaKTEpHbIN AJI1 BUA 110 YUCITY, PopMe U BETUUHHE.

Kaprta xpomocoM - r1ad pacnooKeHusi TEHOB B XpOMOCOME

Katmon —  d4yacTp  JUCCOLIMMPOBAHHOM  MOJEKYJbI,  Hecylas
MOJIOKUTENIbHBINA DJIEKTPUUECKUN 3apsij, OOBIYHO B BOJHOM pacTBOpe (Hampumep,
2 .
Ca™, iNa+, NHA. H+).
Karerep - UWHCTpyMEHT NpeIHA3HAYECHHBIM ISl TNPOBEACHUS B
€CTEeCTBEHHbIE KaHaJbl OpraHu3Ma (MaTka, COCYJbl, ypeTpa u Jp.). KoHCcTpyKius

KaTeTepa OMpeneNsieTcss ero Ha3HaueHueM (KaTeTep JJIs BHIMBIBAaHUS SMOPHOHOB,
JUISl OCEMEHEHHH U TIPOY.).

Kuerouynasi mvH:KeHepHs - METOJ KOHCTPYUPOBAHUS KJIIETOK HOBOT'O THIIA Ha
OCHOBE UX KYJIbTUBUPOBAaHUS, THOPUAN3AIUU U PEKOHCTPYKIIUU.

K.]IOHI/IpOBaHHe = METOJ IOJIy4EHU TEHETUUECKU OJAUHAKOBBIX KJIETOK, OPraHU3MOB.
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Kaumorpamma — nmarpaMma, Ha KOTOPYH) HAHECEH T'OJWYHBIA LUK
TEMIIEPATYPhl U KOJUYECTBA OCAIKOB I TaHHOW MECTHOCTH.

Kumna. [loctenenHoe u3MeHeHue (TpajiMeHT) YacTOThl T'€HOTUIIOB WIIU
(EHOTHUIIOB Y psiIa CMEKHBIX TTOITYJISIIHH.

k/IHK - onnonennounas JIHK, cunte3upoBanHas oOpaTHOM TpaHCKPHUIITA30M
Ha marpune PHK.

KJI0H - COBOKYNHOCTH KJIETOK WJIM OCO0€H, MPOM30LIEAINX OT OOILIEro
IpeaKa myTeM 0ecIosoro pa3MHOXKEHUS.

KomnakTu3anusi - sBJIE€HHE TECHOTO CLEIUIEHHS MEXIy co00il KIeTOK
MOPYJIBIL.

Koaupyromas wmenb - Tta uens JHK, mnociemoBaTenbHOCTH KOTOPOit
naeatnaaa MPHK.

KogomMuHaHTHBIE ajuie M - ajulelid, COBMECTHO IMPOSBISAIONIMECS B
rerepo3urore. Hu oJInH HE JOMUHUPYET HAJ IPYTHUM.

Konon - ['pynna u3 Tpex cMexHbIX HykieoTu0B B Mosiekysie MPHK, n16o
KOJUPYIOIAas ONPeNeIeHHYI0 aMUHOKUCIIOTY, JIN00 0003Hayaronas KOHEell CUHTE3a
MOJIMIICOTUIHOM IEH.

KommnereHTHOCTB - cOcTOsiHME OaKTepHalIbHOM KJIETKH, IPU KOTOPOM OHA
crnocoOHa BocpruHUMAaTh 3k3oreHnyo JTHK.

Kosm4yecrBenHblidi mnpusHak. [Ipu3Hak, HMEOMNNA KOJIMYECTBEHHOE
BBIPaXKEHUE.

Koabuo bans0uanm - ruranTckuii my¢ Ha ME4eHONU XpOMOCOME.

KomMOuMHaTMBHAsT M3MEHYMBOCTb — HACJEACTBEHHAas W3MEHYHUBOCTb,
BO3HHMKAIOIIAsl B TOTOMCTBE B PE3YJIbTATE HOBBIX COUETAHUM ITPU3HAKOB U CBOKCTB
IIPU CKPEIINBAHUSAX.

Kommuemenrapuas JJHK - JIHK, cunresupoBannas na PHK-marpune c
MTOMOIILI0 OOPaTHOM TPaHCKPUIITAZHI.

Komnuiemenrapuas nens - ogxa us nener /JHK, ucnons3zyemas B kauectse
matpuubl 11t cuaTe3a PHK u kommiementapHas eid.

KonBeprenrtHass 3BOJIIOIMA —  pPa3BUTHE INPU3HAKOB, HECYIIUX
OJIMHAKOBBIE (DYHKIIMM, Yy HEPOJCTBEHHBIX BHJIOB, KOTOpPhIE OOUTAIOT B Cpele
OJIMHAKOBOTO THIIA.

KoHKkopaaHTHOCTD - TPUCYTCTBUE OOJIE3HH Y 000UX OJIM3HEIIOB.

Kocmuabl - mia3Muinbie BEKTOPHI, COJIEpIKalie CaiiThl, OTBETCTBEHHbIE 32
ynakoBky JIHK ¢ara B 6enkoByto 000104Ky.

Konbroranusi - ouH 13 cnoco00B 0OMEHAa T€HETUYECKUM MaTepHalioM y
OakTepuil.
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KpuoxoncepBauuss - mnporecc TIIyOOKOro 3aMOpPaXMBAHHS —KUBBIX
OpraHU3MOB.

Koy¢ppuument un6puaunra. BeposTHOCTh TOTO, 4TO ABa T'eHa (amiens) B
JTAHHOM JIOKYCE UJIEHTUYHBI TT0 MPOUCXOKICHUIO.

Ko>pdumuent oréopa. VHTEHCMBHOCTH OTOOpa, OIlEHMBaeMas IO
OTHOCUTEJIBHOMY BKJIaJly TaMeT B TEHO(OH/ CIEAYIOIIEr0 MOKOJIECHHUS.

Kpoccunroep - OOMeH MexXay TOMOJOTMYHBIMH — XPOMAaTHIAMH,
MPOUCXOSIIMA B MpoLecce Melo3a U JeXalluid B OCHOBE T'€HETHYECKOU
peKOMOMHAIIMK.; €CITU XpPOMaTUAbl HMMENU pa3Hble HaOOpBl ajiened, To
KPOCCUHTOBEp MOXET OBITh BBISBICH IO OOpa30OBAHUIO TE€HETHYECKH
PEKOMOMHAHTHBIX XpOMaTHU.

Kpuonporekropbsl - BeliecTBa, MNPeJOTBPALIAIONINE KIETKH KUBBIX
OpraHu3MOB OT MOBPEKACHUMN MTPU 3aMOPAKUBAHUU.

Jleraab. ['eH (MIu XpOMOCOMHAasi MyTallksi), BBI3BIBAIONIUN THUOENb
OpraHu3Ma /0 JOCTH)KEHHSI UM I0JOBO3PEJIOCTH; €CIM JeTallb JOMHUHAHTHA, TO
MOru0arT BCE €€ HOCUTENH, €CIM € OHAa PELECCHBHA, TO IMOTMOAIOT TOJBKO
TOMO3UTOTHI.

JletaqbHble TeHbl - TEHBI, BbI3BIBaIOmMUE THOenp opranm3zMa B 100%
CITy4aeB.

JleTajibHBIE MyTaluu — MyTallid, HCCOBMCCTUMBIC C JKU3HBIO.

Jluraza - ¢epmeHT, cocoOHBIA yCTpaHATh pa3pbiBel B Mosiekyie JIHK,
I
BOCCTaHABJIMBAass KOBAJICHTHBIE CBS3U MEXTY 5 - U 3! — KOHIITaMHU MOJICKYJI.

JIuzorenusi - cnocoOHOCTH ¢hara CyIIeCTBOBaTh B OaKTEepUM B BHJIE
npodara, SBISIONIET0oCs KOMIIOHEHTOM OaKTEepHUaIbHOTO FeHOMA.

JIumdounteI-B - BuI TEHKOIMTOB, KOTOPBIE CHHTE3UPYIOT U CEKPETUPYIOT
MMMYHOTJIOOYJIHHBI.

Jlumpouursl —T - BUJ JIEHKOUMTOB, KOTOPHIE BBIMOJIHAKOT PA3TAYHBIE
(GyHKIIMU B X0J1€¢ UMMYHHOTO OTBETA.

Jlunkep- xopotkuii ¢pparment JAHK, conepkamuit cailT y3HaBaHusl KaKoi-
00 PECTPUKTA3HI

Jlunkue KoHubl - KoHIBI (parmentoB JIHK, momydennsie mpu
HECUMMETPUYHOM PACIICIIJIEHUH CAUTa PECTPUKIUH.

JIOTeHHM3UPYWIUMA TOPMOH - TOPMOH, BXOJAIIMK B  COCTaB
TOHAIOTPONMHA, HAKallJIMBaeTCsd B  KJIETKax (OJUIMKyla Ha  KOHEYHOU
MPEOBYJIATOPHOU CTAUN PA3BUTHA.

JlroreunoBas ¢a3za - ¢asza moJoBOro MUKIa CAMOK KHBOTHBIX, IPH KOTOPOU
B IMYHUKE HAXOJUTCS KEITOE TEIIO

93



JIokyc - MecTO B XpOMOCOME, B KOTOPOM KapTUPYETCs I'€H, OTBEYAIOLIUH 3a
OIpEIETICHHBIN MPU3HAK; JIOKYC MOKET OBITh IIPEICTABIICH JIFOOBIM aJUIEJIEM JAHHOTO
reHa.

Makpo3Boaonusi.  JBOJdIONMA  Ha  ypoBHe  OoJjee BBICOKHUX
CUCTEMATHYECKUX KAaTeropuid, 4YeM BHJ; MPUBOJUT K BO3HUKHOBEHHMIO HOBBIX
POJIOB, CEMENCTB U JPYTMX TAKCOHOB 00JI€€ BHICOKOTO PaHra.

Mapkep (reHermyeckmii) - 11000  amuenb, HCIHOJB3YEMBId B
DKCIIEPUMEHTE.
Marka - oOpral pasMHOXEHHsS CaMOK MIIEKOIIUTAIONMX, B KOTOPOM

IMPOUCXOIUT IMPOLCCC PAa3BUTHA IIJIOJA.

Meiio3 - nBa mocnenoBarenbHbix aeneHus kieTku (I u II meloTnueckue
JICNICHNs), B PE3yJIbTaTe KOTOPBIX OO0pa3yeTcsi MCXOJHOE TaIuIOWTHOE YHCIIO
XpOMOCOM B KaXKJO0M U3 4YeThIpex O0Opa30BaBIIMXCS KIETOK. OTHU KJIETKU
CO3pEBAIOT U MPEBPAIAIOTCS B FTaMEThI (CIIEPMATO30U bl U SIHIIEKIICTKH).

MenpaeneBckas mnomyJasiuus. ['pynmna CKpeUMBAIOIIUXCA MEXITy coOoi
OpraHU3MOB, 00pa3yrolasi eAMHbINA TeHO(OHT.

Mera0osioMuKa - Hayka, B 3aJady KOTOPOM BXOAUT PEKOHCTPYKIIMS
OCHOBHBIX METa0OJIMYECKUX IPOIIECCOB B OPraHM3ME HAa OCHOBE 3HAHUSA
HYKJIEOTHIHBIX ITOCJIEIOBATEIbHOCTEN

MetacTpyc - cTaausi MOJOBOTO IMKJIA, MPU KOTOPOM B SIUYHUKE
dbopmupyercs KenaToe Teo.

Meradgaza — cragus MUTO3a M MeHO3a, IPU KOTOPOM XPOMOCOMBI
BBICTPAUBAIOTCS HA OKBATOPE KIIETKHU, 00pa3ys MeTadazHylO MIIaCTUHKY.

MuHH-caTe/UINTHBIE TOCJAEeI0BATEJIbHOCTH (IMMOBTOPbI) — TIPOCTHIE
TaHJAEMHO [OBTOPSIOIIMECS HYKJICOTHUIHBIE IIOCJIEIOBATEIbHOCTH  TIE€HOMa
AYKapuoT C JJIMHOW MOBTOPSAIOUIEHCS YacTh OT | 10 7 HyKJI€OTH IOB.

MukpocaTre/UIMTBl — TIPUCYTCTBYIOIIME B JYyXPOMAaTHHE KOPOTKHE
TaHJEMHO MOBTOpPsIOIKEcs nocienoBareabnocty JJHK

Muro3 - nejneHue 3yKapuoTUH4eCKOM COMaTHYECKON KIIETKHU.

Mutoxonapuaabubie JJTHK - neGonpime kombiieBbie Mosekynasl JIHK,
MPUCYTCTBYIOIIIME B MHUTOXOHJIPUSX; KOJUPYIOT HEKOTOPHIE KOMIIOHEHTHI
MUTOXOHIPUM.

MoaudpukauuoHHast N3MEHYMBOCTH - HEHACJEJIACTBCHHAs
dbeHoTunuuecKas U3MEHYNBOCTh, BO3HUKAIOIIAS 10T BIUSHUEM YCIOBUM CpPEJbl U
He U3MEHSIOIIast TeHOTHII.

Mo3anum3m - IpUCYTCTBHE B OpraHU3ME KIIETOK (TOYHEE KJIOHOB) pa3HOro
TCHOTHIIA.

MoJyamue MyTallM| - HE U3MEHSIIOT MPOJIYKTa, KOJUPYEMOTO T€HOM.
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MoHoru0puaHoe CcKpelMBaHMe - CKpEIIMBAaHUE, INPHU KOTOPOM Y
POAUTENEN YUUTHIBAECTCS OJMH IPU3HAK, KOHTPOJIUPYEMBIN OJTHAM JIOKYCOM.

MoOHOUMCTPOHHBII ONEPOH - KOAUPYET OJNH OEINOK.
MyJabTHMepHBbIE §€JIKH - COCTOST O0JIee YeM U3 OJTHOU CYObETUHUIIBL.
MyTarese3 — npouecc BO3HUKHOBEHHUsI MyTallUK.

MyTareHnsl - GaKkTOphI, YBEIMUYHUBAIOIINE YACTOTY BO3HUKHOBEHHS MYyTaIluH,
BbI3bIBas u3MeHeHus B JIHK.

MyTamusi — ckauykooOpa3Hoe, cToiikoe um3MmeHeHue B cTpykrype HK u
KApUOTHIIE.

Mopyaa - craausi pa3BUTHS, HAa KOTOPOM SMOpPHUOH HAXOJUTCS B BUJE
HeAU(PPepeHIMPOBAHHBIX KIETOK-01aCTOMEPOB TECHO CIEIIEHHBIX IPYT C IPYrOM
(Bo3pact: 4- 6 nHEW y KpyNHOIrO poraroro ckora). B 3aBucumoctu oT Bo3pacra
paznuyaetcs pansss Mmopyna (M I) u no3nusas mopyna (M ID).

HaC.]IeIIOBaHI/Ie - IIpomecc Icpcaadyu H&CHGHCTBGHHOﬁ I/IH(I)OpMaI_[I/II/I oT
OJHOT'O ITIOKOJICHUA APYIOMY.

HacseacTBeHHOCTh - CBOMCTBO OpraHM3MOB 00eCIeYrBaTh MaTEPHATHHYIO
U (QYHKIIMOHATBHYIO TIPEEMCTBEHHOCTh MEXKIy TIOKOJCHHSIMH, a TaKkke
obecrnieunBaTh crienu(PUUECKUN XapaKTep OHTOTEHE3a B OMPEIEICHHBIX YCIOBHIX
Cpepl.

HacaencrBeHHble 00Jie3HM - OOJie3HH, BBI3bIBAGMBIC MYyTaIlMCd T'CHOB
OJHOTO WJIM HECKOJIBKUX JIOKYCOB U COINPOBOK/IAOIINECS MOSBIICHUEM aHOMAJIUH,

YPOJICTB U T.J.

HacnexyemocTb - B IIMPOKOM CMBICIIE — JIOJIsI oOmIed (peHOTUrnIecKon
BapHAaHCHI, OCTAIOIASCS MMOCJIE UCKJIFOUECHHSI BAPUAHCHI, ONPEACIISIEMON BHEIITHUMHU
YCIOBUAMU. B y3KOM CMBICIIE — OTHOIIEHUE AAAUTUBHON N€HETUYECKON BapUAHCHI
K 0011ei peHOTUNHYEeCKO BapruaHce.

Hexupypruvyeckuii Merox BbIMbIBAHUST JIMOPHOHOB - METOJ
BBIMBIBAHUSI YMOPHUOHOB U3 CaMKH-JIOHOpPA C UCIOJIb30BAaHUEM HHCTPYMEHTapus,
IIO3BOJIAIOLIETO MPOHUKATH B IIOJIOCTh MAaTKH Y€pPe3 €CTECTBEHHBIN ITOJIOBOU TPAKT.
IIprMeHUM TONBKO y KPYIHBIX KUBOTHBIX.

HenpepbiBHAst ©BMEHYNBOCTD. 1I3MEHYMBOCTh B OTHOIIEHUY MTPU3HAKA, 110
KOTOPOMY OCOOM JIMIIIH CJIETKA OTIUYAIOTCS JPYT OT IPyra, HO HE paclaiaroTcs Ha
YETKO OYEPUCHHBIC KJIACCHI.

HepaBHoBecHOCTH 10 cuemieHur0. HecnydaitHoe pacripeneneHue 4acTtoT
ajuiesied, MpUHAIIEKAIMX Pa3HbIM JOKYCaM.

Hepacxoxkaenne - HECHOCOOHOCTh  XpomaTua  (IYTUIMIIMPOBAHHBIX
XPOMOCOM) PACXOAUTCS K MPOTUBOMOJIOKHBIM IOJIOCAM BO BpPEMsI MHUTO3a WIIU
Meno3a.
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Hecayuaiinoe ckpemmBanue. Cucrema CKpeUIMBaHUSA, IPU KOTOPOU
4acTOTa CKPEUIMBAHUN PA3NUYHBIX THIIOB MEXAY HOCHUTEISIMH KaKHUX-JIHOO
IIPU3HAKOB OTJIIMYAETCSA OT YACTOTHI, 0KUAAEMOM IIPU CIIy4aHOM CKPEIMBAHUU.

HexBaTka - YTpaTa KOHICBBIX YHACTKOB XpOMOCOM.

HoBooGpa3oBanue - TUN B3aUMOJICHCTBUS HEAIIEIBbHBIX T€HOB, KOTAa MPU
WX COYCTAaHUH B OJTHOM OpPTaHU3ME Pa3BHBACTCS HOBas (hopMa MpU3HAKA.

Hopma peaknum - TeHOTUIIMYECKH OTpeieisieMasl ClioCOOHOCTh OpraHu3Ma
W3MEHATh CTENEHb BBIPAXKECHHOCTHM IPU3HAKOB B OIPEHACICHHBIX MOpeaenax B
3aBHCUMOCTH OT YCIIOBUU CPEJIBL.

Hykaeoun - sjuepHas 30Ha B IPOKAPUOTHYECKON KIIETKE; OHA COJEPIKUT
XpPOMOCOMY, HO HE OKpYykeHa MeMmOpaHoi. KomnakTHOoe 0Opa3oBaHue y OakTepuw,
conepxamee JJHK.

HyxkJseocoma - OCHOBHas CTPYKTYpHasi €IMHULIA XPOMATUHA, COCTOALLAs U3
~ 200 nykneoruaubix nap JIHK 1 okTOMepa rucTOHOBBIX OEIKOB.

OoOpatnass Tpanckpunrasza - PHK-3aBucumas JJHK-mommmepaza —
dbepmenrt, ocymectisitonui cunre3 JJHK na matpune PHK.

OBouUT mNEPBOr0 MOPAAKA - TpeMeloTHYecKas CTaausd pPa3BUTHUSA
STMIIEKIJICTKU B (POJITUKYIIE.

OBy.]IHIIl’IH = BBIXO/J HﬁHGKJ’IGTKH H3 (1)OJIJII/IKYJIEL

OnHoHanmpaBJ/IeHHAs] PeIJIMKAUMS - CIUHCTBEHHAs peIUIMKAIIMOHHAS
BWJIKA JIBIDKETCS OT OMNPEACICHHOM TOYKH, HAa3blBAEMOM MECTOM Hayaja
pETUTMKALIN Y.

OnHOHYK/IEOTHAHBbIE 3aMeHbl (MOIMMOP(U3MBI) — TEHHbIE MYyTallHH,
3aTparuBarolIfe OJIMH HYKJICOTHU/I.

OHTOreHe3 - MHAMBUAYAIbHOE PA3BUTHUE OpPraHU3Ma OT OIUIOJOTBOPECHUS
SIMIICKJIETKU IO €CTECTBEHHOW CMEPTH.

OOIII’IT = JKCHCKas I10JIOBAA KJIICTKA A0 OILNIOJOTBOPCHUA.

OnepoH - equHUIIA TPAHCKPUTIIIMU U PETYIISIUN Y OaKTepUi, COCTOSIIAs U3
CTPYKTYPHBIX '€HOB, PETYJSTOPHOIO T'eHa (T€HOB) U KOHTPOJIUPYIOIIHUX 3JIEMEHTOB,
Y3HAaBAaE€MBbIX MPOJYKTAMH PETYJISITOPHOTO I'eHA.

Omniog0TBOPEHHE - TPOIIECC CIUSHUS MOJIOBBIX KJIETOK: SIMIICKIECTKUA U
CIIEpMaTO30U/1A.

Ocmoc — muddy3us BemecTB, paCTBOPEHHBIX B BOJE, Yepe3 KIIETOUYIO
MeMOpaHy.

O100p. CMm. Ecmecmesennniii ombop n HlckyccmeenHwiti omoop.

OTtHomenne mosoB. OTHOIIIEHNE YUCIIa MY>KCKHUX 0COOCH K YHCITY JKEHCKUX
(BbIpakaeMoO€ MHOTAAa B MPOLEHTAX) Cpasy IOcCIe OIJIOAOTBOPEHHUs (NIEpBUYHOE
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OTHOLIEHHUE IOJIOB), Y HOBOPOKIEHHBIX (BTOPUYHOE OTHOLIEHHE IOJIOB) U IpPH
JTOCTUKEHUH MOJOBO3PEIOCTH (TPETUUHOE OTHOIICHUE TIOJIOB).

Oxota - ocoboe MOBCACHNUC CaMKH, CBUACTCIILCTBYIOIICC O €€ TOTOBHOCTHU K
OINIOJOTBOPCHUIO, ICHL OXOThI CUUTACTCS HYJICBBIM JHCM IIOJIOBOTO IIHUKJIA

OHCHKa m cecrpam - YCKOpeHHLIﬁ MCTOJA  OHCHKH TI'CHOTHIIA
IMPOU3BOAUTCIIA C UCITOJIb30BAHUCM TPAHCIIAHTAIUH 3M6pI/IOHOB.

Hamuuapom - nocnenosarensHocTh JIHK, KOTOpas ocraercss HEM3MEHHOM,
eciu Ha onHou u3 ueneut JIHK ee unrars cipaBa HajneBO; COCTOUT U3 MPHUIICKAIINAX
IpYT K APYTY UHBEPTUPOBAHHBIX TTIOBOPOTOB.

IManmukcusi - cBOOOTHOE CKPEITUBAHHUE.

IlapTenorene3 -. Pa3BuTue opraHu3mMa M3 TraMeTbhl caMKu 0e3 ydacTus
raMeThl caMIia.

ITaToreHHOCTD - CITOCOOHOCTH [Mapa3suTUPOBATL B OPTaHU3MC JKUBOTHOI'O.

IleHeTpPaHTHOCTH - YAacTOTa, C KOTOPOW JOMUHAHTHBIA WA PELECCUBHBIN
I'eH B TOMO3UTOTHOM COCTOSIHUM MPOSIBIISIETCS (DEHOTUITNYECKH.

IlepBoe HampaBuTeabHOE Tesble - KileTka U3 TepTaabl JKEHCKUX TaMET,
oOpa3zyrolasc B pe3yibTaTe JIeJIEeHUsI OBOIUTA MEPBOIO MOPSIIKa

IlepuBUTEJINHOBOE NPOCTPAHCTBO - TPOCTPAHCTBO IMOJ] MPO3PAYHOU
000J7104K0# IMOPHOHA, B KOTOPOM HAXOASATCA KIETKA SMOpPHOHA.

HepCI/ICTeHTHOC KEJITOEC TEJIO0 - JKCITOC TCJIO, 3aACPKaBIICCCs HAa CTaIUU
CCKpCIUHN JOJbUIC ITOJIOKCHHOI'O CPOKaA.

Ina3muaa - xonwieBas BHexpomocomHas JIHK, crmocoOHast k aBTOHOMHOM
pETUIMKALUY.

IlneiioTponust - BIMSHUE OJIHOTO T€HA Ha pa3BUTHE JBYX WU Oojee
MPU3HAKOB.

IInogoBUTOCTL — CKOPOCTH, C KOTOPOM 0COOb MPOAYLUPYET MOTOMKOB
(OOBIYHO TPUMEHUTENIBHO K CAMKaM).

Hoaurennsii npusHak - IlpusHak, ompeaensieMpli MHOTMMM T'€HaMHU,
KKl U3 KOTOPBIX OKa3bIBAET JIMILIb HEOOJIBIIOE BIMSHUE HA MPOSBICHUE 3TOTO
PU3HAKA.

[Mosmmmepus - TakoW TUN B3aUMOAECHUCTBUS, ITPU KOTOPOM Ha OJIMH ITPU3HAK
BIIUSIET HECKOJIBKO PA3HBIX, HO CXOJIHO JEUCTBYIOIIMX HEAJJIEIbHBIX T€HOB.

Mosmmopdu3mM - 0JHOBPEMEHHOE MPHUCYTCTBUEC B MOMYJSALHMH JABYX WM
0oJtee ameneit ¢ yacrorou 6onbire 0,01.

HonumopduocTs. o5 TOTUMOPPHBIX JIOKYCOB B OMYJISILIUU.
HomunenTua. IlocnenoBaTenbHOCTh AMUHOKHUCIIOT, CBSI3aHHBIX MEXIY

000l KOBaJICHTHBIMH NENTUIHBIMU CBI3SIMHU; OCIIOK.
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Hommmioua. Knerka, TKaHb WM OPraHU3M C TpeMsi WU 0oJiee MOJHBIMU
XPOMOCOMHBIMU Ha0OpaMH.

Mosnmiouausi - yBEIWYCHHE YHCIAa XPOMOCOM, KpPaTHOE TaIrlJIOUTHOMY
Ha0opy.

MoaudakropHplii npu3HAK - TMpU3HAK, OOYCIOBJIECHHBIH MHOTUMH
JIOKYCaMH.

IHosn0BBIE XPOMOCOMBI. XPOMOCOMBI, YHACTBYIOIIUE B ONPEACIICHUN 101 U
pazMyaronmecs y npecTaBuTeNield pa3HbIX MoJIOB (Cp. Aymocomut).

[HonmyasiumoHHast TreHeTMKAa -  pasfedl TIEeHETUKH,  M3y4YarollHui
FEHETUYECKYI0 CTPYKTYPY M TE€HETUYECKHE TMPOLECChl, MPOUCXOIAIINE B
TIOMYJISALUSX.

Ionmyasimusi - COBOKYHIHOCTH 0OCOO€M OJHOrO BHUAA, OOUTAIOUIUX Ha
ONpeEeIeHHOW TEPPUTOPUHU K CBOOOIHO CKPELIUBAIOIIMNXCS MEKIY OO0

IloporoBsiii mnpHM3HAK - I[PU3HAK, pacCHpenesieHne KOTOpOro Ipu
pacCUIETVIEHUH TPOUCXOAMUT MPEPHIBUCTO, HO HACIEAYETCS OH MOIU(PAKTOPHO.

IIpoBupyc - nByxuenouHas nocienoBarensHocTs JIHK, BcTpoeHHas B
XPOMOCOMY 3YKapHOT U cOOTBeTCTBYI0Iass reHoMHorn PHK perpoBupycos.

IIpomorop - yuactroxk JIHK, otTBercTBeHHBINi 3a cBsizbiBaHue PHK-
MOJIMMEPa3bl, HHULIIUUPYIOUIEH TPAHCKPUTIIHUIO.

IIpoueccMHr - COBOKYIHOCTh pEakKLMi, BEIyIIMX K IPEBPALLCHUIO
MEPBUYHBIX MPOAYKTOB TPAHCKPUIILIMKA W TPAHCISAUUMU B (PYHKUHMOHUPYIOLIKE
MOJIEKYJIBI.

P (moaumepa3zHass uenHasi peakuusi) — ammudukamus JHK B
YCJOBUSIX in vitro (B IpoOupKe).

Io1MNOTEHTHOCTH - CBOMCTBO 3MOpPHUOHANBHBIX KIETOK JaBaTh Hayayo
HOBOMY OpPTaHU3MYy, COXPAHSAETCS Y MIEKOIMTAIOIINX 10 CTaguu 4 — 8 KIETOK.

IHos10BOM MK - TUKINYECKAE U3MEHEHUSI B OPraHU3ME CaMOK, CBSI3aHHBIC
C CO3PEBAHUEM SIULIEKIIETOK.

IIpaiimep - OIUTOHYKIJICOTH]I, KOMILIEMEHTapHbIH 3’- koHiy JJHK-matputibt
U CIIy>KallMi 3aTPaBKOU JJIsl CHHTE3a KOMIUIEMEHTApHOU 1enu MoJiekyisl JJHK

[MpumopauajbHbiii  QOJIMKYJI - camas pPaHHISA CTagus pPa3BUTUA
domnukyna.
IIporecrtareHbl - CHHTETHUYECKHE AHAJIOTM TOPMOHA MPOreCTEPOHA,

HUCIIOJB3YIOTCA JIJIA IIPOJIOHT ALl JIIOTEMHOBOM (I)aBBI IIOJIOBOI'O IUKIJIA.

IIporecrepoH - ropMOH BbIpaOaThIBAEMBIN KEITHIM TEJIOM, CITY>KaIUi JJ1sI
MMILIAaHTAI[UU YMOPHUOHA B MATKY

IMpoaudepauus - npouecc pazpacTaHus KIETOYHON MaCChl XKEITOIO TEJIA.
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IIponykieyc - IpeaIeCTBEHHUK IIEIOCTHOTO SApa 3Ur0ThI, 00pa3yIomuncs
U3 s1/Iep NOJIOBBIX KIIETOK: SIULIEKIETKU U CIEPMATO30M/1a.

Ipocraraanaun F20 - ropMmoH, oOpasyromuiics B (QOJTUKYJE 01
nevicteueM JII, oOsmamaronuil  COKpAaTHTENBHBIM JEUCTBHEM Ha TJIAJAKYIO
MYCKYJIaTypy, CIIOCOOCTBYET OBYJISIINU, JTIOTCOTH3UCY

IIporeomuka - Hayka, H3y4aronas Ka4eCTBEHHBIA W KOJWYECTBCHHBIN
cocTaB O€JIKOB, CHHTE3UPYEMBIX B OpTaHU3ME

IIpoueccuur - mporecc odpazoBanus 3penoit popmbl PHK u HekoTOpHIX
OEJIKOB.

IIpo3acTpyc - cTaguio MOJIOBOTO IUKJIA CaMOK, MPEAIISCTBYIOMIA
acTpycy (0XO0Te), XapaKTepHu3yeTcs pocToM (DOJIIMKYsIa, CHHTE30M AICTPOETHOB,
TEYKOM.

IIpbiraromue rewnl - nocienoBatenbHocTh JIHK, cnocoOHas nepeHocuTh
ceOsl B pa3/IMYHbIE HOBBIE CAWTHl JOKAJIM3ALMU B IpeAesiax I€HOMa, HalpuMep,
TPAHCIIO30HbI, MHCEPLIMOHHBIE I10CIIE0BATEIBHOCTH.

PagnmoummyHoanaau3 0eJIKOB - METOJ TOHWCKAa HYXHOTO TeHa B
OMOJIMOTEeKEe TEHOB, OCHOBAHHBIN HA €T0 IKCIIPECCHH B KIIETKaX.

PeryastopHublii reH. B mmpokoM cMmeiciie — Jit000H T€H, peryiIupyrouiui
WIn MOIUGUUUPYIOUIUI JeiicTBUE APYyTHX TIeHOB. B y3KOM cMmbIciae — T€H,
KOAMPYIOIIUNA aJIJIOCTEPUUECKU O€NIOK, KOTOpbIM (CaMOCTOSITENIbHO WM B
COUETAaHUM C KOPEMPEeCcCOpoM) PETyIUPYeT T€HETHUUYECKYI0 TPAaHCKPUIILHUIO
CTPYKTYPHBIX T'€HOB B OIEpPOHE, CBs3bIBasiAchb C ornepatopoM (cp. [en-
moouguxkamop, CmpyKmypHblil 2eH).

Pacuierienne - oOpa3oBaHMe B TIOTOMCTBE THOPUAOB o0co0eill ¢
Pa3IMYHBIMY ITPU3HAKAMH.

Pe3MCTEHTHOCTh - YCTOWYMBOCTH OpPraHM3Ma K JEUCTBHIO (PU3UYECKHX,
XUMHUYECKUX U OHOJIOTMYECKUX AareHTOB, BBI3BIBAIOIIMX MATOJOTHYECKOE
COCTOSIHHE.

PexomOunanTHas JIHK - uckyccrBeHHo nonydeHHast mosiekyna JIHK.

PexomOunanmusa. OOpa3oBaHME HOBBIX COYETAHUW OTJEIBHBIX YYaCTKOB
mozekyn JJHK (xpomocom).

PekoH - MUHMMaIbHAs YacCTh T'e€HA, KOTOpas MOXKET ObITh OOMEHEHa MyTeM
KPOCCHUHTOBEpa C JAPYrMM TOMOJIOTUYHBIM YYaCTKOM aJUIEJIbHOTO €My TIeHa,
HaXOJALIETOCS B IPYTOM XPOMOCOME.

Pexpucrauiuzanusa - SBleHHe, KOTOpOE MOXKET HaOMIoAaThCs MpHU
MEJIEHHOM OTTanuBaHUM SMOPHOHA U 3aKJII0YAETC B IEPEX0/1€ KPUCTAIIIOB JIbJa U3
dbopMbI chepyauTOB (HEMOBPEXKIAIOIICH) B GOpMY IEHIPUTOB (TTOBPEKIAOIIIYIO).

PenakcuH - TOPMOH KENTOTO Teja, PacCIalsIONUi CBA30YHBIN armapaT
Ta30BbIX KOCTEH, 00JIeryaronifii mpouecc poxaeHus IIo/a.
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Penatypaums - mporecc BOCCTAaHOBIICHHs BTOpUYHOM CTPYKTypsI JIHK.
Penapanusi — BoccTaHOBJIEHHE TOBPEKAEHHOHN cTpyKTyphl JITHK.
Penpeccop - reH, MogaBISIIONINT JEUCTBUAE APYroTro reHa.

Pensmmkon — yactb Mosekynbl JIHK, B KOTOpol OCYIIECTBIISIETCSI CUHTE3
HoBoi JIHK B ogHonienoueunoi gopme.

Pemuiukauusi - MPOLIECC CaMOBOCIPOU3BENEHUS HYKJIEWHOBBIX KHUCIIOT,
o0ecreunBaroIni TOUHOE BOCIIPOU3BEICHIE TeHETHUECKON HHPOPMAITHH.

PemuimkaunmoHHasi BWJIKAa - TOYKa, B KOTOPOM IENU POJIUTEIHCKOU
neyxuenoyHoit [IHK pacxoasitcs st Toro, 4To0bl MOTJIa MPOU30UTH PETLTUKAITHS.

PemuimkanuoHHbIlii 1ry1a3ok - obnacte perummuupytomeics IHK BHyTpu
MPOTSKEHHOT'O HEPEIUIULUPYIOIIETOC paioHA.

PenpoaykruBnas uzonasiuus. HecmocoOHOCTh OPraHU3MOB CKPEIIUBATHCS
JPYT C APYTrOM BCIEICTBUE OMOJIOTMYECKUX PA3INUUNA MEXTy HUMH.

PenpoaykTuBHBIC H30/HpYIOIIMEe MeXaHHU3MbI. J[0Oble Ouosoruueckue
OCOOEHHOCTH  OpraHu3Ma,  MPENsATCTBYIOIIME  CKPEIIMBAHMIO  €r0 ¢
MPEACTABUTEISIMU IPYTUX BUOB.

PecTpukra3ssl - pepMeHThl, criocoOHble pacuiemiarh mosekyny JHK nHa
dbparMeHTbI

Pectpukumsa - mnporecc paspeszanuss Mmoisekynsl JHK ¢epmentamun —
PECTPUKTUPYIOIUMHU 3HIOHYKJI€a3aMHU.

Pecypc — BemiecTBO WM  OOBEKT, HEOOXOJUMBIN OpraHU3MY IS
MOJAJIepKaHUsl HOPMAJBLHOTO CYILIECTBOBAHMS, pOCTa M pa3MHOXKeHusa. Ecnu
KOJIMYECTBO JIAHHOTO pecypca MaJio MO0 CPaBHEHUIO C MOTPEOHOCTHIO B HEM, TO €0
Ha3bIBAIOT  OrpaHUYMBAIOIIMM  pecypcoM.  HeBo30OHOBIsieMble  pecypchl
(Hanpumep, MPOCTPAHCTBO) CYLIECTBYIOT B (PUKCUPOBAHHBIX KOJIMYECTBAX U MOTYT
OBITH MOJIHOCTHIO HCIIOJIb30BAHbI; BO30OHOBIIIEMbIE PECYPCHI (HANpUMED, MHUIIA)
MPOU3BOJATCS CO CKOPOCTBIO, KOTOpasi MOXET YaCTUYHO ONPENETsAThCA UX
HCIIOJIb30BAHUEM.

PeIII/II[I/IeHT = caMKa, KOTOPO# NepecaXxuBaroT SMOPHOHBI JJISl TOTYYEHHS TIPUILIO/NA.

Penentopbl - MaKpOMOJIEKYJIIPHBIE CTPYKTYPhI KIIETOYHON MOBEPXHOCTH, C
MIOMONIBI0 KOTOPBIX KJIETKH Y3HAIOT AHTUTECHBI.

PeneccMBHOCTh - OTCYTCTBHE TIPOSIBJICHHS OJHOTO W3 ajulesied B
reTepO3UroTE.

PeneccuBHbIil  ajjienb. AJsuiellb (MJIM  COOTBETCTBYIOIIMM MpPHU3HAK),
MPOSIBIISIFOIIUICS JTUIITB B TOMO3UTOTHOM COCTOSTHUMU.

PenecCcMBHBIN I'eH - I'€H, BIWSIONIMNA HA Pa3BUTHE IPU3HAKA TOJBKO B
TOMO3UTOTHOM COCTOSIHUMU.
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Pubo3a (1e30KcH - TUIE30KCH -) - BEIIECTBO, COCTABJISIONIECE YTIIEBOIHYIO
OCHOBY HYKJICOTH/IOB

PubonykinennoBass kuciaora (PHK). Ilommnykneorua, coaepxamuii B
omiinuue oT JJHK ypaiun BMmecTo THMUHA U caxap pud03y BMECTO J€30KCUPUOO3BI

Pubocoma - opraHouj] IUTOILIA3MBI, C Y4aCTHEM KOTOPOTO MPOUCXOJIUT
cuHTEe3 O€eJIKa B KJIETKE.

MPHK — matpuunas, undpopmannonnas PHK (uPHK), konupyromas 6enku.

PHK — onHonenoyeuHble MOJIMMEPHBIE MOJIEKYJIbl HYKIEHMHOBBIX KHCIIOT,
y4acTBYIOIIHE B Mpoleccax OMOCHHTE3a Oelika U BBIOJIHAIONINE pa3Hble PyHKINN
(MPHK, TPHK, pPHK).

CaijiT — MecTo, 3aHATOC TOYKOBOM MyTallMeil BHYTPH LUCTPOHA, T.€. JII00as
rapa HyKJIEOTHIOB B AByXx1enouyeuHo monekyne JHK

Caiit y3naBanus - yyactok JIHK, y3HaBaemblil pecTpUKTa30M.

CamoomnonorBopenue. O0pa3oBaHUE 3UTOTHI U3 MYKCKUX U KEHCKUX
ramer, NPOAYLUPYEMBIX OJTHUM U TEM K€ OPTraHU3MOM.

CBepxaoMuHMpoBaHMe. SIBicHHE, TNPH KOTOPOM KaKOH-IMOO MpU3HAK
(0OBIYHO TPHCTIOCOOJEHHOCTD) MPOSBIISICTCS B TE€TEPO3UTOTE CHUIIBHEE, YeM B
00enx roMO3UroTax.

CeKBeHHpOBaHHe — OIIPCACIICHUC HYKHGOTHI[HOﬁ IIOCJIICA0OBATCIBbHOCTH
JTHK

Cexkcaykuus - nepeHoc y 6akrepuii ¢pakropom F renerndyeckoro marepuania
W3 OJIHOM KJIETKHU B JPYTYIO

CenexkTuBHbI caABUr. IIpy HCKYyCCTBEHHOM OTOOpE pPa3HOCTh MEXIY
CpPEIHUMH 3HAYCHUSMM IPU3HAKA y IMOTOMCTBa OTOOpAHHBIX POJIUTENEH U B
POAUTENBCKOM IOKOJICHUH B LIETIOM.

Cenexnuonnsplii 1udppepenunan. [Ipu nuckycctBeHHOM OTOOpPE Pa3HOCTH
MEXIY CPEIHHMU 3HAUCHUSAMH IPU3HAKA Yy 0C00ei, OoTOMpaeMbIX B KauecTBE
pOAUTEIIEH CIEAYIOLIETO ITOKOJICHUS, U B LIEJI0M MOIYJISLIHH.

Cepusi — moCJIeIOBATEIIbHBIM PSSl CTAAUNA W3MEHEHMs] COOOIIECTBA B
OTIPE/ICJICHHOM 00J1acTH, BEAyIIMH K YCTOWYMBOMY cocCTOsHHMIO. CM. Takxke
Cykyeccusi.

Cnnxponmaum{ = HAa3bBIBACTCA IIPOLECCC OJHOBPCMCHHOI'O BbI3LIBAHHA
ITOJIOBOM OXOThbI Y HECKOJIbBKHMX CaMOK

CuHancuc - KOHBIOTAIUA JIBYX Tap CECTPUHCKUX XPOMATH] TOMOJIOTHYHBIX
XpOMOCOM, TIPOMCXOJSINAs BO BpeMs Meklo3a; o0pasyromascs CTPyKTypa
HA3bIBAETCSA OMBAJICHTOM.

Cucrembl rpynn KpOBH - COBOKYMHOCTh AHTHT€HOB, KOHTPOJHUPYEMBIX
OJIHUM JIOKYCOM.
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Cucrema ckpemuBaHusi. Xapaktep BbIOOpa OpadHoro mapTHepa B
MOMYJISIIUAX, PA3MHOXKAIOIIUXCS MOJIOBBIM MTyTEM; MPUHSTO pa3inyaTh CIy4yaHOE
1 acCOpPTaTUBHOE (MPEANOYTUTEIBHOE) CKPEIIIMBAHUE.

Cayuaiinasa BbIOOpka. BriOopka, opraHuszyemas TakuM O0Opa3oM, 4YTO
KaXkJast 0coO0b MOMYJISIIUY WM KX bl T€H B TeHOME 00J1aflaeT paBHOM C APYTUMHU
BEPOSATHOCTHIO MTONACTh B HEE.

CayuaiiHoe ckpemmBaHue. CiyyaliHblil BbIOOp OpayHOro mapTHepa I0
OTHOLIECHUIO K KaKOMY-TO OJHOMY WJIM HECKOJBKMM Ipu3HakaM. CHHOHUM:
naHMHKCHS (Cp. Accopmamusroe ckpeujusanue).

CxpuHHHI - Tpolecc Moucka HyxHoW mnocnenosatenbHoctn JIHK cpeaun
OMOIMOTEK TEHOB WIM KJIETOK U O0co0ed, TMOABEPrIIMXCS TIE€HETUYECKOU
TpaHchopMaIiu

Cayuainbiii apeiid resos. I3MeHEeHHE 4aCTOT T€HOB B PANY MOKOJIEHU,
IPOUCXOJIAIIEE B PE3YJIbTATE CIyUYalHbIX (DIYKTyaIui.

Comarunueckue KJeTkH. Bce kiaeTku Tena, 3a UCKIIOUCHHEM TaMeT M TeX
KJIETOK, U3 KOTOPBIX Pa3BUBAIOTCS TAMETHI.

Comaruueckass rudpuam3anmsi - METOJ, TO3BOJSIOMIMN OOBEIUHSITH
3apO/IbIIIEBbIE KJIETKU Pa3HbIX OPraHU3MOB

Cocyn [Ibroapa - eMKOCTb JUIsl XPAHEHUS CKM>KEHHBIX T'a30B, B YACTHOCTH
AKUJKOTO a30Ta.

CnaiicuHr - TpollecC yAAJICHUST UHTPOHOB M OOBEIUHEHUS SK30HOB B
MPHK.

Craduiaunsupymwiinee CKpeluBaHue - CKPEIIMBAHKE, BOCCTAHABIMBAIOIICE
COOTHOIIICHHE TEHOTUIIOB B TIOMYJISAIMM B COOTBETCTBHHM C (opMysor Xapau-
Baitn6epra.

CynepoByJsinusi - po1ecc oBysiuuu 6osee 3-x (HoIUTMKYI 32 OJMH LHUKI Y
CaMOK MaJIOIUIOAHBIX BUIOB

CtpykrypHblii ren - kogupyetr PHK unu Genoxk.
CyoOBuUTAILHBIE Te€HBbI - T€HBI, BbI3bIBatoIIe rudens MmeHee 50% ocobei.

Cy0JerajgbHble TeHbl (MOJyJeTaJbHbIE) - TEHBbI, O0YCIaBIMBAIOIINEC
ruoens 50-99% ocobeii.

Cynepren. Yuactoxk JIHK, comepxaimuii HECKOJIBKO TECHO CUETJICHHBIX
TE€HOB, BIUSAIONIUX HA OJUH IPU3HAK WM HA PsIJi B3AUMOCBSI3aHHBIX TPU3HAKOB.

Cuemuienne. Mepa HE3aBUCHMOCTHM C KOTOPOM ajJIeNM [JBYX T€HOB
PacXOAATCSA B pa3sHble KIETKU B MEHO03€ WIHM IIPU CKPELIMBAHUAX.

CuenjieHHOCTb - CBOMCTBO T€HOB OJHOM XPOMOCOMBI HACIEI0BATHCA
COBMECTHO; U3MEPSIETCS B MIPOIIEHTAX PEKOMOMHAIIMK MEXKTY JTIOKyCaMHu.
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CuenieHue ¢ moJoM - crioco0 HacjelIOBaHUS, XapaKTEPHBIA IS TE€HOB,
HaXOJSIIUXCS B MOJOBBIX XpoMocoMax (0OBIYHO B X-XpOMOCOME).

CuenjieHHOCTH ¢ M0J10M. CleruieHHue TeHOB, HaXOIIIIUXCS B TIOJIOBBIX
XpOMOCOMaX.

Cdepyaursl. - KpUCTAIUIBI JIbJa OKPYTJION BIOPMBI, 00pa3yromuecs npu
OBICTPOM OXJIAKICHUH KUIKOCTH.

TenomMepa - €CTECTBEHHBIN KOHEL] XPOMOCOMBI.

TATA - KoHCepBaTWBHas IOCIEAOBATEIbHOCTh HA MIPOMOTOPE IS
ces3biBanns PHK-nonmmepassr

TexajabHble KJIeTKM - (OJUTUKYIAPHBIE KIETKU, PACIOJOXKEHHbIE Ha
nepudepun QouKyma.

TeparoJiorus - Hayka, H3y4aroias ypoacTBa.

TepMHHaTOp = IIOCJIICOOBATCIBHOCTD HHK, HaxosiAlasacCiad Ha KOHIIC
TPAHCKPUIITA KU OTBCTCTBCHHASA 3a IIPCKPAIICHUC TPAHCKPHUIILHH.

TepmunanbHas Tpancdepasa - GpepMeHT, NPUCOCTUHSIOMINNA OTAEIbHbBIE
HYKJICOTUbI K 3°-KOHIy MoJieKyJibl JIHK.

TepMuHUPYOIIMI KOJOH - OJ1H U3 Tpex TpuiieToB YAI, YAA umu YT'A,
BBI3BIBAIOIIMX ~ TEPMHUHAIMIO  CHHTEe3a  Oejdka, MX TaKke  Ha3bIBaIOT
0eCCMBICTICHHBIMH KOJOHAMM.

TOTHUNOTEHTHOCTh - CIIOCOOHOCTH JIFOOOM COMATUYECKOW KIETKU AaTh
Ha4vaJi0 HOBOMY OpPraHU3MY.

Touka Havyasa pemsmukanum (ori) - nocnegosarenbHOCcTh JJHK, B kKoTOpOI
IIPOUCXOAUT MHULMALIUS PEIUIMKALINY.

To4koBbIC MyTALMHU - U3MEHEHUE OJJTHOM Mapbl OCHOBAHUM.

TpaHCcreHo3 - OSKCHEPUMEHTAJbHBIM MEPEHOC TI'€HOB, BBIJCICHHBIX U3
ONPEAEICHHOI0 TEHOMA UJIM UCKYCCTBEHHO CUHTE3UPOBAHHBIX, B IPYTOU F'€HOM.

TpchreHHme OpPraHM3MBbI - OPraHMu3Mbl, HCCYHIUEC Ty KCPOAHBIC I'CHEI.

Tpancaykuus - mepeHoc reHOB U3 OJHON OaKTepUaIbHOUM KIETKU B APYTYIO
IIpHU TTIOMOIIHM OakTeprodara.

Tpanckpunuus - nporecc cunre3a PHK na JIHK-marpure.

TpaHcaokanus - nepemMenieHue reHa Ui y4acTKa XpOMOCOMBI U3 OJTHOTO
JIOKyCa B IPYTOH.

Tpauncasinus - nporiecc cuHte3a o6enka Ha matpuyHoit MPHK.

TpancmuccudebHAsA TeHOMHasi HeCTA0MJIBLHOCTH (transmissible genomic
instability) (wmm HCI' kierok mnosoBoro mytH, wid «mnonosas» HCI-
uHaynupoBanue (u/unu nepenaun) cocrossuust HCI' B psimy KieTOUHBIX reHeparuit
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WM TIOKOJIEHMM Ha OPTaHU3MEHHOM YPOBHE, OT POJIMTENIEH K IIOTOMKAaM, T.€. U3
T€HOMAa POJIUTENIbCKUX FAMET B COMATUYECKNE KIETKA OPTaHU3Ma IIOTOMKOB.

TpancmiianTanuss 3MOPHOHOB - METOJ YCKOPEHHOTO BOCIPOHM3BOICTBA
BBICOKOMPOAYKTUBHBIX >KMBOTHBIX (JJOHOPOB) IyTE€M IMOJYYEHUS U TEPECaaKu
AMOPHUOHOB MEHEE LICHHBIM KUBOTHBIM (PEIUIIUCHTAaM).

Tpancno3on - nocieaoatenbHocTh [JHK, cnocoOHas peruiupoBaThes u
BHEJIPATH OJIHY U3 KOITUH B HOBOE MECTO F€HOMA.

Tpanchopmanns OakTepHAJBHBIX KJETOK - TPUOOpETEHHE HOBOTO
TeHETUYECKOr0 MapKepa B pe3yibTaTe BKItoueHus sk3orennon JTHK.

Tpanchopmanus 3yKapuoOTHYECKHUX KJIETOK - IEPEXOJ B COCTOSHUE
HEKOHTPOJIMPYEMOT0 POCTa; UMEET MHOTO OOIIEro WM COBIANAET C OIMYXOJIEBbIM
NEPEPOKICHUEM KIIETOK.

Tpunuer - Ha00p TpeX HYKJICOTUAOB (CHHOHUM KOJIOHA).

Tpucomust — HamMure J0OABOYHOW XPOMOCOMBI B KAPUOTHUIIE AUILIOUHOTO
OpraHu3Ma.

Tpodobdaacr- kieTkn 5MOpHOHA, M3 KOTOPBIX Pa3BHBAIOTCS ILIOJIHBIC
000JIOUKH

Tynble koHubl - koHubl ¢QparmentoB JIHK, mnonydenHele mpu
CUMMETPUYHOM PACILEIUIEHUH CanTa PECTPUKLIUU

YnakoBouHslii ko03¢p¢uument - otHomenue mmHbl JHK kx anune
CTPYKTYpPBI, KOTOpAasi €€ COIEPIKHUT.

Yceuwaurean tpanckpunuuu (enhancer) - yudactku JIHK (50-100 m.o.),
YCUJIMBAIOIIUME TPAHCKPHUIILIMIO C  psAga JYKAPHOTHYECKHUX  IPOMOTOPOB,
HAXOMMAIIUXCS IO OTHOIICHHUIO K HUM B HHC-TIOJIOKCHUU, OTU DJICMCHTBI
OKa3bIBAIOT CBOEC JICHCTBHE HE3aBUCHMO OT TOT'O, C KaKOM CTOPOHBI IIPOMOTOPA OHU
pacriojararoTcs.

Y C/10BHO JleTajibHbIe MYTALIMU - BBI3BIBAIOT THOENb KIETKH WJIM BUpyca
TOJIBKO B OTIPEJICTICHHBIX (HETIEPMUCCUBHBIX) YCIOBUAX, HO HE MPOSIBIISIIOT CBOETO
JIETAJIBHOTO JIEVCTBHS B IPYTUX YCIOBHUSIX.

YcroitumBoCTL —  BHYTPEHHE TMPUCYIAs CHUCTEME  CIIOCOOHOCTh
MIPOTUBOCTOSITh U3MEHEHUSIM.

YyacTkum  CIUVIAMCMHIa -  TIOCJIEAOBATEIBHOCTH,  HEMOCPEIACTBEHHO
OKPYKaroIye TPaHMIbl MEX1y 9K30HAMU U UHTPOHAMH.

®ar (0axkTepuodar) - 6akTepHaIbHBIN BUPYC.

dakTtopbl ununuanuu (IF) - 6enku, koTopbie crieuPUIECKH CBA3BIBAIOTCS
¢ MaJioif cyOyacTuiield puOOCOMbI Ha CTaIMK MHUIHMALIUK OEJIKOBOTO CHHTE3A.

da3Muabl - BEKTOPHl Ha OCHOBE THOPHIOB MEXIy IUTa3MHIAMU H
OaxTepruodaramu.
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@akTOpHbI FJIOHTAUMH - OEJIKH, IUKINYHO aCCOLMUPYIOIINE ¢ puOOCOMOIL B
COOTBETCTBUM C BKJIFOUEHHEM Ka)KJO0M HOBOM aMHHOKHUCIIOTHI B MOJUIENTHIHYIO
LEIb.

®daxkrTop-F - dakrtop ¢epTunbHOCTH — 3MKHCOMa, KOHTPOJIUPYIOIIAs
CIIOCOOHOCTH OaKTEpUil K KOHBIOTAIUH.

dakTopbl-R - >nucOMBI, 00ecneunBarONIMe YCTOMYMBOCTh OaKTEepHil K
JIEKapCTBEHHBIM IperapaTam.

(I)apMI/IHI‘ - HallpaBJICHUC, IIpHU KOTOPOM TPAHCI'CHHBIX JKHUBOTHBIX
HCIIOJIB3YIOT KaK 6I/IOHpOI[y116HTOB JICKAPpCTBCHHLIX BCUICCTB —0€JIKOB YeJIOBEKA.

(I)enorpylma = COBOKYIIHOCTb aHTUI'CHOB, KOTOPBLIC HACJICAYIOTCA KaK CANHOC
OcJIoc.

deHOKONMS - U3MEHEHHE NpPHU3HAKA MOJ BIMSAHUEM BHEIIHUX (PAKTOPOB,
Beyllee K KOMMUPOBAHUIO IPU3HAKOB, 00YCIOBIEHHOTO T€HOTUIIOM.

®eHoTHIIL. COBOKYHHOCTI) BCCX OOCTYIIHBIX Ha6J'II-0I[€HI/IIO IIPU3HAKOB
OpraHu3mMad, BO3HHKAOIIUX B PC3YJIbTATC BSaHMOﬂGﬁCTBHH MCKOY I'CHOTHUIIOM H
OKPYKAOIKUMHU YCIIOBUAMM, B KOTOPBIX IIPOUCXOJUT PA3BUTHUC OpraHU3Ma.

®eHoTunnyeckass BapuaHca (aucmepcusi). Jlucrepcuss  4acTOTHI
pacnpeneneHus ocodeil Mo KakoMy-JIM00 TPU3HAKY UM COBOKYITHOCTH MPHU3HAKOB
(cp. I'enemuueckas sapuanca).

®depMeHTBbI, HAH3UMbI -  OHOJOTMYECKHM  aKTHBHBIE  BEIIECTRA,
KaTAIM3UPYIONINE XUMHUYECKUE PEAKIIMU B )KUBBIX OpraHU3Max.

@epMeHTbI  PEeCTPUKUMM -  Y3HAKOT  ONPEACICHHBIE  KOPOTKHE
nocienoBarenbHocTd B JIHK M pacmemisitor ee nHorga B MeCTe CBSI3bIBaHUS, a
WHOTJIa B KaKOM-JTUOO JPYrOM MeCTe (3TO 3aBUCHUT OT TUTa (hepMEHTA).

dujiorenes - HUCTOPHA pa3sBUTHUS BUIA.

®duryopecueHIus — CeupUIeckoe CBeUeHNE, BO3HUKAIOIIEE B Pe3ybTaTe
npuMeHeHus crienuduuecknx HIroOpeCIIEHTHBIX KPACUTENCH.

®osutukynocTumyanpywiuii ropmon (®CI') - ropmon rumnodusa, 1Mo
JeWCTBUEM KOTOPOT0 TOPMOHA ITPOUCXOJIUT POCT (POJUTUKYJIOB.B SMYHUKE CaMOK a
Tak)ke 00pa3oBaHUE 3CTPOTCHOB B (POJUTHKYIIE.

®parmenTsl Oka3zaku - kopotkue pparmentsl JJHK nnunoil Heckonbko
ThICSY (OaKTEPHM) UM HECKOJIBKO COTEH (DYKapHUOThI) HYKJICOTHIOB 00pa3yeTcs B
pe3ynbTaTe NPEepPhIBUCTON PEISIMKALIMK; BIOCIEICTBUM KOBAJIEHTHO COEAUHSIOTCS
B HEIMIPEPHIBHYIO 1IETIb.

D®ocopoamdpupHast CBA3b - XAMUYECKAs CBA3b, COCHAUHSIONIAA
HYKJICOTUBI B OTHOLIETIOUEYHYI0 MoJeKyny JTHK

(I)paFMeHT KienoBa - jomen JHK-nonumepassl ¢ 5°- 3’ noauMepa3Hoi aKTUBHOCTBIO.
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Xwua3ma - netssi, oopazyemMas XpOMOHEMAMH IIPH KOHBIOTAl[UM XPOMOCOM B
IIEpUOJ PEAYKIIMOHHOTO JEJICHUS.

Xumepbl - PACTEHUS WIM >KUBOTHBIE CO CMEIIAHHBIMH TKaHAMH JIBYX
OpraHU3MOB.

Xunn BaabTep - MOTIAHACKUK 300JI0T, BIIEPBBIE OCYIIECCTBHUBIIAMN
YCOEIIHYI0  Mepecagky ASMOpPHOHOB Ha  KPOJHUKAX, MPEJIOKUBIINN
KJIacCU(UKALIMIO CTAAHI MOJIOBOTO IIUKJIA CAMOK

XoJ1ecTepMH - BEILIECTBO, SIBISICIONIEECS MPEAIIECTBEHHUKOM CTEPOUAHBIX
TOPMOHOB.

XpOMaTI/IIlBI = XpOMOCOMHBIC KOITHH, O6p33y10HlI/ICC$I IIPpH PCIIMKAIINH.

XpomMoMepa - UHTEHCUBHO OKpallMBaeMasi I'paHyJjia; €€ MOKHO Pa3JIndUTh
KaK COCTaBHYIO YacCTh XPOMOCOMBI TPH OINpPEAENCHHBIX YCIOBUAX (OCOOEHHO Ha
pPaHHUX CTAIUAX MEH03a).

Xpomocomsbl - HuteBuaHas CTpYKTypa B SIAPE KIETKH, COJEpIKaIas TEHBI,
pacmoJIO)KEHHbIE B JIMHEMHOW  moclienoBarenbHOCTH;  MoJiekyna  JIHK,
MPEACTABIAIONIAs BECh I'€HOM MNPOKApUOTHYECKMX KiIeToK; Mojnekyna JIHK B
KOMIUIEKCE CM TMCTOHAMHU U IPYTUMH O€JIKaMU B DYKapPUOTUUYECKUX KIICTKaX.

XpomocomHass myranus (mepecrtpoiika). V3MeHeHHE CTPYKTypbl WIH
YKCiia XpOMOCOM B Habope.

XpomocoMHbIi HA00p. COBOKYITHOCTh BCEX XPOMOCOM B SIIPE HOPMAJIbHOM
ramMeThl WM 3UroThl. KaXKplil TUIT XpOMOCOM MOKET ObITh NPE/ICTABIEH B OJJHOM
AK3eMIUISIpe (MOHOTUIOUIHBIA WJIM TarjIOMJAHBIM HA0OpP) WM B OOJBIIOM YHUCIE
AK3EMILISIPOB (MOJUTIIONIHBIN HAOOD).

XpoMocoMHasi HeXBaTKa - yTeps B pe3yibTaTe MyTallud KOHIIA
XPOMOCOMBI.

Xpomocomublilt  moumopdusm. [lonmynsuuonHbl nmonuMopdusM 1o
XPOMOCOMHBIM MEPECTPONKAM.

IlenTpoBasi Teopusi reHa - TEOPUS O TOM, YTO T'€H COCTOUT U3 OTIEIBbHBIX
(GYHKIIMOHATBHBIX YYACTKOB — IIEHTPOB, KOTOPHIE MOTYT HE3aBUCUMO M3MEHSTHCS
IpU MYTaIUSX.

IlenTtpomepa - 001acTh XpPOMOCOMBI, B KOTOPYIO BXOJHUT Y4YacCTOK
MPUKPEIUICHUS] K MUTOTHYECKOMY WIIM MEMOTHYECKOMY BEPETEHY.

Huanob6akrepum - rpynmna GoTOTPpOPHBIX MTPOKAPUOTUYECKUX OPTaHU3MOB
(TpaguuMOHHOE Ha3BaHUE — CUHE3EJIEHBIE BOJIOPOCIH).

uToreHeTuka - pas3nei reHETUKH, U3YYarOIIU CTPOEHUE KIIETKU U €€
OPraHOUJOB U U3MEHEHUE UX MPU BOSHUKHOBEHUU MYTAILUH.
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ucrpon - reHeTn4yeckas SIMHMIIA, BbISBJIIEMas yTEM
KOMILJIEMEHTAIIMOHHOTO TECTa; SKBHBAJICHTHA T'eHy M o3HadaeT eauuuny JHK,
KOIUPYIOIIYIO OENOK.

HuTonaasMaTHYecKoe HaCJeA0BAaHUE - XapaKTepHO Ui TMPU3HAKOB,
OTIpeIeNIIeMbIX MHUTOXOHJIPHAJIbHBIMU T€HAMH, M TE€HAMH, JIOKAIN30BAaHHBIMH B
XJIOPOIIACTaX.

YacToTHO-3aBHCHUMBIIT 0TOOP. EcTecTBeHHBINM 0TOOD, HampaBiieHue 1 (WIH)
MHTEHCUBHOCTh KOTOPOTO 3aBUCHUT OT YacTOThl I€HOTHUIOB WM (PEHOTUIIOB B
NOMYJIALINY.

YucaoBble MyTaluH - ©SMCHCUC YHUCJIa XPOMOCOM B KapHOTHIIC.

Yucras CKOPOCTb PASMHOKECHHUA — OXHUAACMOC YHCIIO IIOTOMKOB,
KOTOPOC CaMKHU MOTYT IIPOU3BCCTU B CPCAHCM 3a BCIO CBOIO JKHU3Hb.

Yucrplie JUHUH - OpraHu3Mbl, TOMO3HUI'OTHBIC 110 U3YYaCMbIM IIPU3HAKAM.

JBTEKTHYECKAs] TeMIlepaTtypa - TeMmrepaTypa 3aMep3aHusl HAChIIIEHHOTO
pacTBopa.

3BOJIIOIII’IH = IIPOICCC HCTOPHUIYCCKOTI'O pa3BUTHUA YKMBOU IpUupoabl Ha OCHOBC
N3MCHYUBOCTH, HACIICACTBCHHOCTHU U 0T60pa.

JK30HYyKJIea3bl.- (EPMEHTHI, OTIICIUISIONIME KOHIIEBbIE HYKJICOTHABI OT
monekynsl JJHK

JK30H - 000U OTIEIbHBIM (parMeHT MNPEPBIBUCTOrO Te€Ha, KOTOPbIN
coxpansiercs B 3penor PHK.

JK30HYyKJea3bl -  (epMeHThI, TOCIEAOBATEIbLHO  OTHICIUISIONINE
HYKJICOTHIbI C KOHIIOB MOJUHYKIJICOTHIHOM IIETH; MOTYT OBITh CIelM(UYHBIMU B
otHomeHuu 5' — wim 3' — konnos JJHK wim PHK.

JDK30HBI - yYacTKM TE€Ha, B KOTOPHIX 3amudpoBaHa wuHPOpMAINUI O
CTPOCHUU OeIKa

IKCNPECCUBHOCTD - BIUSHUE JAHHOTO ajUieisl HAa CTENEeHb BBIPAXKEHHOCTH
pHU3HaKa.

JKcIpeccusi reHa — aKTUBHU3AIUS TPAHCKPUIIIUHU T'eHa, B MPOIECCe KOTOPO
Ha JIHK o6pazyercs MPHK.

JrcTpakopnopanbHoe omoaoTsopenue (IKQO) - COBOKYMHOCTh METOIOB,
MO3BOJISIFOLIUX OCYIIECTBIISTH OIUIOAOTBOPEHUE B UCKYCCTBEHHBIX YCIOBHSIX.

Jaexkrponopamuss - wMetoa BHecenuss JHK B  kieTku mnomolbro
AJIEKTPUYECKOTO IOJIA.

duektpodope3 ¢PparmentoB JIHK — mpomecc, obecneunBaronimit
pasnenenue ¢parmentoB [IHK nHa moBepxHoctu rens. dparMeHThl ABMKYTCS B
resie, NOMEIMEHHOM B ITOCTOSIHHOE JJIEKTPUYECKOE I0JIe, OT OTPULIATEIIHLHOIO
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MOJIFOCA K TIOJOXKUTEIRHOMY B 3aBHCHMOCTH OT pa3MepoB (d4em OoJibiie
OTHOCHTEJIbHAS MOJICKYJISIpHAs Macca parMeHTa, TeM MEJICHHEE OH JIBHKETCS).

daexkTpodope3. Meroa pasaencHuss MOJIEKYI, OCHOBAHHBIA Ha MX Pa3HOU
MOJIBUKHOCTH B DJIEKTPUYECKOM IIOJIE.

daektpomMopdbl.  AlopepMEHTHI,  BBIABISIEMBbIE  C  TIOMOIIBIO
anekTpodopesa.
IMOpHodJIacT - KIETKH OMOpPHMOHA, U3 KOTOPBIX  BIOCJEACTBUU

Pa3BUBAIOTCA OPraHbl 1 TKAHU.

JMOpUOTreHeTHYeCKasi HMHJKEHepHsl - AaKTUBHAs IepecTpoiika reHoma
KUBOTHBIX IMyTEM BMEIIATEIHCTBA B HMX PAa3BUTHE HA CAMbIX PAHHUX CTAAMSIX
OHTOI'€HE3a.

DHAOHYKJIea3bl - (PepMEHTHI, PACHICIUIAIONINE CBSI3U MOJHUHYKICOTHIHON
e HYKJIEHMHOBBIX KHUCJIOT, MOTYT ObITh crneuuduunsl B oTHomeHun PHK
OJHOUEMOYHbIX Wi AByxuenounsix JHK.

JH3uMBbI — (EpPMEHTHI, BElIeCTBAa OEIKOBOM MPHUPOJIbI, YYAaCTBYIOIIUE B
OMOXMMHUYECKUX PEAKITUSX.

JNUreHe3 — CyMMa BCEX B3aMMOJICHCTBHM MEXAYy I€HaMHU M CPEloH, UX
(YHKIIMOHUPOBAHUSA, NPOSABISIOLUMXCA B IIPOLECCE OHTOreHe3a U B pAAy
g depeHIrpoBaHHBIX KIETOK

JnureHeTH4YecKass W3MEHYMBOCTbL — HacleIyemMoe, HO 0OpaTumoe
(GYHKIIMOHATBHOE COCTOSIHUE Te€Ha HE COMPOBOXKIAIOIICECS] H3MEHEHHEM €ro
HYKJICOTUHOM MOCJIEI0BATENbHOCTH

JNMUIeHOTHUII — TEHOTUII, PA3BUBIIMIKCS B MPOLIECCE KOHTAKTa C BHEIIHEU
cpenoi, T.e. (PEeHOTUN KaK MPOIYKT B3aHMMOJCHCTBUS KOHKPETHOTO T€HOTHIA C
BHEIIHEW cpeloi mpu (HOPMHUPOBAHUM KAXKIOTO IMpPHU3HAKAa B paMKax €ro HOPMBI
peakuuu

dnucoma - mia3Mmuaa, CnocoOHas HHTErpupoBath B OakTepuansuyto JTHK.

Inucra3 - THUI BBaHMOﬂeﬁCTBHH, I[P KOTOPOM OIHWH I'CH IIOAABJIACTCA
APYIruM, HCAJJICIIbHBIM I'CHOM.

JCTPOreHbl - >KEHCKUE IOJIOBbIE TOPMOHBI, OOpasyloluecs B KIETKax
(osHKyIa U 0Ka3bIBAIOIIUE IIMPOKOE BIUSHUE HA OPTaHU3M CaMKH.

JcTpyc - camasg nepBas CTaaus MOJIOBOTO IMKJIAa CAaMOK >KHBOTHBIX,
XapaKTEPU3YyETCs OXOTOM U OBYJISLIUEH.

JyXpOMATHH - TPEJCTaBIsIeT COOOW BeCh TEHETUYECKUNM Marepuas
uHTepha3HOTO SJ1pa, 32 UCKITIOUEHUEM TeTEPOXPOMAaTHHA.

dddext ocHoBarteas. ['enernueckuil Apeind, oOyCIOBICHHBIM TeM, UTO
MCXOHO MOIYJISIIUSI COCTOUT U3 OY€Hb HEOOJIBIIIOTO YUCIIa 0COOEH.
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dpdeKT Mmoa0KeHUus1 - BIUSHUE MOJOKEHUS T'eHa B XpOMOCOME Ha €ro
JICUCTBHUE.

SAnepublii  mMaTpukce - cijieteHue  GuOpMILI,  OKpyXKarolmmx U
MIPOHU3BIBAIOIIUX SPO.

Anpo — KU3HEHHO BaXXHBIN OpraHOu 1 KIETOK 3yKapHuoT, conaepxamuii JIHK.

Anpeimko - o6ocobneHHas 001acTh sapa, odpazyeMas pu TPAHCKPHUIIITAN
renosB pPHK.

SAMYHUK - OpraH pa3MHOKEHHS CAMOK, B KOTOPOM MPOUCXOUT CO3PEBAHUE
SIMIEKIIETOK.

SAitueBoil (OJLUIHKYJ - HEOOJIBIIOW MEIIOYEK W3 KIETOK B SAHYHUKE
MJIEKONMTAIOIINX, BHYTPU KOTOPOTO HAXOJUTCS CO3PEBAIOLIEE SIUIIO.

sliinekJieTKa - )KCHCKas PCIPOAYKTHBHAA KIICTKA, U3 KOTOpOﬁ IIOCJIC
OINIOJOTBOPCHUA €€ CIICPMATO30MA0M PA3BUBACTCS HOBAsA 0co0b TOTO XK€ BUaAa.
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BETEPUHAPHAS TEHETHUKA
MeTtoauueckue yKa3aHus MO BHIMOJTHEHUIO CAMOCTOSATEIbHON U
KOHTPOJIbHOM paboT

CocTaBuTenu:

Ceb6exko Onbra Uropesna
ITeryxoB Banepuit JlaBpeHTEEBHY
Kounes Hukomait Hukonaesnu
KouneBa Mapuna JIbBOBHa
Kymukosa Ceetniana [ eHHagpeBHA

B aBTOpCKOM penakunu

Komnbrotepuas Bépctka O.1. Cebexko
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