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BBenenune

['eHeTka — Hayka O HACJEACTBEHHOCTH M HW3MEHUYMBOCTH OpTraHU3Ma.
HacnencTBeHHOCTh — CBOMCTBO KHUBBIX CYIIIECTB 00€CIEYMBATh MPEEMCTBEHHOCTD
MEXIYy  TIOKOJCHHUSAMH UM  CHeUM(PUYECKOEe  HHAMBUIyAIbHOE  pPa3BUTHE.
N3MeHYMBOCTh — BOBHUKHOBECHHE PA3JIMUU MEKTy OPTaHU3MaMH.

HacnenctBeHHOCTH, HN3MEHUYMBOCTh U OTOOpP — OCHOBA dBOJIONWU. | eHeTHKa
U3yJaeT, KaK TeHeTHYecKas WHOpManus XpaHWUTCS, Tepemaercs (MEeXIy
KJIIETKAaMHU, MEXJy T[OKOJICHUSIMU), peau3yeTcsi NpU pa3BUTHH OpraHu3Ma,
M3MEHSIETCSlT B Ipolecce Mmyrtauuii. BerepuHapHas TeHETMKAa 3aHUMACTCS
HACJICICTBEHHBIMH 3a00JI€BAHUSIMH )KUBOTHBIX U MTPOOJIEMaMH CECKITUH.

MeToapl TEHETUKH UCIHOJB3YIOTCS BO BCEX OO0JACTAX JIESITEIBbHOCTH
YEeJI0BEKa, CBSI3aHHOM C JKMBBIMU OpraHu3mMaMu. MIMEIOT BaXKHOE 3HAUYCHUE IS
peleHusi MmpoOJIeM MEIUIMHBI, CEIbCKOTO XO35HMCTBAa, MHKPOOHOJIOTHYECKOU
MPOMBINIICHHOCTH. [lpuKkianHas reHeTwka pa3padaThiBacT PEKOMEHIAMHU IS
IIPUMEHEHHSI TEHETUYECKUX 3HAHUW B CEJICKI[MH, T€HHOM WHXXEHEPUU U APYTHUX
pazzeinax OMOTEXHOJIOTHH, B JICJIC OXPaHbBI IPUPOJIBI.

OcHOBHas 1IeJIb METOJMYECKHUX YyKa3aHUM COCTOUT B TOM, YTOOBI J1aTh
CTyJICHTaM TEOPETHUUECKHE W TPaKTHUUYECKHWE 3HaHUSA 10 OOleld TeHETHUKe,
MaTepUaJIbHBIX OCHOB HACJIEJICTBEHHOCTM M W3MEHYMBOCTH, CIIOCOOCTBOBATH
BBIPA0OTKE CaMOCTOSITENIbHBIX HABBIKOB B MPOBEIACHUM HAyYHOTO HCCIEIOBAHUS,
MOHUMAHUS U OOBSICHEHUATEHETUUECKUX MTPOIIECCOB.

B pesynbrate 0cBOCHUS JUCHUILIIMHBI O0YYaIOIMMUIACS TOJKEH:
3HaTh MPUPOIHBIE, COLMAIBHO-XO35IMCTBEHHBIC, TEHETUYECKUE U SKOHOMUYECKUE
(haKTOpHI, BIUSIONIME HA OPTaHU3M KHUBOTHBIX.

3HATH:

-OCHOBHBIE JTambl pPa3BUTUA TI'EHETUKW, 3HAYCHWE TEHETUKU Ui JPYyIuX
JVCLIUIUIVH, 0a3ucHbIC METO/bI TE€HETUYECKOrO, LIATOJIOTUYECKOTO,
MONYJIAIIMOHHOTO aHaIu3a

YMeETh:

-HCTIONIb30BaTh METOAbl TEHETHYECKOTO, ITUTOJOTHYECKOTO, MOMYIISIIHOHHOTO
aHaJIM30B B PAKTHUECKOH JEATEITLHOCTH

BJIA/IETh:

- METOJIaMH1 U3y4eHHUsI N3MEHYMBOCTH U HACJIEICTBEHHOCTH.

OcyuiecTBiATh MpO(ecCHOHANBHYIO JACSITEIbHOCTh € Y4YeTOM BIUSHUS HA
OpPraHu3M JKHBOTHBIX MPUPOIHBIX, COLUATBHO-XO3SICTBEHHBIX, T€HETHUYECKUX U
HKOHOMHUYECKUX (PaKTOPOB

3HATh:

-OCHOBHbBIC TMOHSTHSI O HACJEICTBEHHOCTHM M HM3MEHYMBOCTH, IMUTOJIOTHYECKHE
OCHOBBI ~ HACIIEJCTBEHHOCTH, 3aKOHOMEPHOCTHM  HACJIEIOBaHHUS  IPU3HAKOB,
XPOMOCOMHYIO TEOPHIO HACJIEICTBEHHOCTH, T'€HETHUKY I0JIa U €ro peryJsiuio,
TEeHETUYECKUE OCHOBbI HMMYHHMTETa, METOAbl IOBBIIIEHHUS HACJIEICTBEHHOM
YCTOMYMBOCTH K 3a00JI€BaHUSIM

yMeTb:

- IPUMEHSTb OCHOBHBIE 3aKOHbl HACJIEJCTBEHHOCTH M 3aKOHOMEPHOCTH
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HACJIe/IOBaHMsI  NMPU3HAKOB K  aHalNM3y HAclelOBaHWsS  HOPMAJbHBIX U
NaTOJIOTUYECKUX MPU3HAKOB KUBOTHBIX

BJIaJI€Th:

- CIIOCOOHOCTBIO CaMOCTOSATEIBHOTO MPUHATHS PELICHUN NMPH ITUIAHUPOBAHHUU
300TE€XHUYECKHUX MCCIECTOBAHUN U peau3allii X pe3ysIbTaToB

HaBpikamu BeneHHsT MPO(ECCHOHATBHON AEATENbHOCTH C Y4E€TOM BIIMSHUS Ha
OpPTraHH3M KUBOTHBIX MPUPOAHBIX, COLUATBHO-XO3SIIICTBEHHBIX, T€HETHUYECKUX U
IKOHOMUYECKUX (PAKTOPOB

3HATH:

- JIOCTIDKEHHSI COBPEMEHHON TEHETUKH, TMPHUHIMIBI U Pe3yabTaThl UX
UCIIONIb30BaHUs B HAyKe U MPAKTUKE )KMBOTHOBOJICTBA

yMeThb!

-IJITAHUPOBATh HAyYHBIE HMCCIEAOBAaHUA, BHIOMpATh METOIBI cOOpa JaHHBIX M HX
aHalv3a, WHTEPIPETUPOBATh TIOMYYCHHBIE pE3yNbTaThl MPUMEHHUTEIBHO K
KOHKPETHOW CHUTYaIlMHl M UCIIOJIb30BATh UX B MPAKTUUYECKON AESITETbHOCTH
BJIajleTh:

- MeToJaMu TUOpPUIO0JIOTHYECKOr0, IIUTOICHETUYECKOTO U MOMYJISALUOHHOTO
aHaJln3a, MPUHLOUIAMHU PEIHICHUsS TEOPETHMUECKUX M NPAKTHYECKUX THUIIOBBIX U
CUCTEMHBIX 3aJ1a4, CBA3aHHBIX C MPO(EeCCHOHATBHON e TENbHOCThIO

HUTOJIOT'NMYECKHUE OCHOBBI HACJIEACTBEHHOCTH

OCHOBHOM €OMHMIIEH >XUBOTr0O sABJIsIETCA KieTka. OHa MMeEEeT BCE CBOMCTBA
KUBOTO, TO €CTh, CIIOCOOHA Pa3MHOXKAThCs, BUIAOU3IMEHSATHCS U pearupoBaTh Ha
pasapaxeHus. boiee Menkue eIMHUIBI MAaTEPUU ITUX CBOMCTB HE IMPOSBIISIOT. P.
BupxoB mucan: «Kimerka ects mociemnHuii MOp(OJOTHYECKUM 3JIEMEHT BCEX
JKUBBIX TEJ, U Mbl HE UMEEM IIpaBa MCKaTh HACTOSINIEH >KU3HEIESITEIbHOCTH BHE
ce» (1858).

Paznen reHeTrku, MOCBAIICHHBIA U3YUYECHHIO SIBICHUWA HACIEICTBEHHOCTH U
M3MEHUYMBOCTH Ha KJIETOYHOM YPOBHE, Ha3bIBaeTCA yumozenemukou. OpraHonuIbl
KIETKH — OCOOBbI€ KJIETOUHBIC CTPYKTYpbl, HMEIOUIME  OMNPECICHHYIO
MOPGOJIOTHIO,  YIBTPACTPYKTYPY, XHUMHUYECKHH COCTaB M  BBIOJIHSIONINE
COOTBETCTBYIOMINE (DYHKITHH.

OCHOBHBIE CTPYKTYpHBIC DJJIEMEHThI KJIETKH TMPEACTABIAIOT Cco0O0M
MaTepHaIbHYI0O OCHOBY HACIIEJICTBEHHOCTH, KOTOpasi 00€CIeurnBaeT B (pUIOTeHE3e
(Pumorene 3 (ap.-rpeu. @dAov, phylon — mmems, paca u ap.-rped. yevetikog,
genetikos — MMeEOIMI OTHOIIEHWE K POXKIACHHIO) — HCTOPHUYECKOE Pa3BHTHE
opranu3MoB. B Ounonorun (uiorene3 paccMaTpuBaeT pa3BUTHE OMOJOTUYECKOTO
BHJIa BO BPEMEHHU )IPEEMCTBEHHOCTh MEXIY MOKOJCHUSIMU. [ J1aBHAsI pOJib B 3TOM
MPUHALICKUT XPOMOCOMAaM, B KOTOPBIX 3allMcaHa TEeHETHYEeCKas mporpamma
OHTOT€HE3a OpraHu3Ma.

N3ydyenne MarepuaabHbIX OCHOB HACJIEACTBEHHOCTHM HAUYMHAETCS CO
CTPOCHHMS KJIETOK U €€ OPraHOUOB, JEJICHUN MUTO3a U Mei03a, 00pa3oBaHUs




IMOJIOBBIX T'aM€T, B IIPOLECCE KOTOPBIX MOXHO HU3YUUTb CTPOCHHUC W IMOBCACHHC
XPpOMOCOM.

3ansarue 1. Ctpoenne KieTkn

Heab 3anaTusi: O3HAKOMUTHCS C OPraHOMJAMHU KJIETKH M UX POJU B
nepeaue HaclaeICTBeHHOU nH(opMaIuu.

Mertoauueckue ykazanus. Cpenu >KMBBIX OPraHM3MOB BCTPEUAIOTCSl JIBa
TUIIa OPTaHU3aIUHU KIETOK: MPOKapuoTHUECKas KiieTKa (YIpoKapuoT — OakTepuil u
CUHE-3€JICHBIX BOJOPOCIIEH) U dyKapuoTHYeCKas KieTka (y 3yKapuoT, TO €CTh BCeX
OCTQJIbHBIX OJIHO- M MHOTOKJIETOYHBIX OpPraHU3MOB — pACTEHUM, TPUOOB W
YKUBOTHBIX).

Cmpoenue kn1emku.

IIpokapuoTHyeckasi KjJIeTKa MOKPHITA IUTOIIA3MATHUECKOW MEMOpaHOMH,
UTPAOIIEH POJIb aKTUBHOTO Oaphepa MEXKIy IUTOIUIA3MOM KJIETKH W BHEIIHEH
cpenoir. CHapyXu OT MeMOpaHbl pACHOJIOKEHA KJIETOYHAs CTEeHKa. Y
MPOKAPUOTUYECKUX KIETOK HET MOP(OJIOTUUECKU BBIPAKEHHOTO Si/Ipa, HO UMEETCA
30Ha, 3anonHeHHas JJHK, Hecymell HacnencTBeHHyro HHpopManuoo. B ocHoBHOM
BEILIECTBE [ATOILJIA3MBI MPOKAPUOTUYECKHUX KJIETOK  pacrojiaratoTcs
MHOT'OYHCJICHHBIE PUOOCOMBI.

baktepuu pasMHOXKaIOTCS IyTeM MpocToro neneHus. Haxonsimiasics B
snepHort obnmactu JIHK mnpukperniena k mMe3ocomMe — CTPYKType, 00pa3yemoit
[IUTOTIa3MaTHIECKON MeMOpaHou. Jlenenne 0akTepruaabHON KIETKH HAUMHACTCS C
JIEJICHUST ME30COMBI; 3aTEM JIB€ MOJOBUHKM ME30COMBI PACXOMISATCA, YBJEKas 3a
cobori JIHK, mocneanss Taxke ASIUTCS HA JIBE YaCTH, U3 KOTOPHIX BIOCIIEICTBUN
o0pa3yroTcs siepHble 00J1aCTU JBYX IOYEPHUX KIIETOK.

KueTka 3ykapuoT opraHn3oBaHa CJIOKHEE, YeM MpoKapuoTtuyeckas (puc. 1).
OHa TOKpBITA YUMONIAZMAMUYECKOU MeMOpaHou (niazmamuyeckas 0007104Ka),
KOTOpasi UIpaeT BaXHYK POJb B PEryJdpPOBaHUM COCTaBa KJIETOYHOTO
COJIEP’)KUMOT0, TaK Kak 4Yepe3 Hee MPOHUKAIOT BCE MUTATENIbHBIC BEIIECTBA U
NpOAYKTBhl cekperuu. OHa COCTOMT W3 MOJIEKYJl JIUMOMPOTEUI0B, OO0JIagaeT
CBOMCTBOM MOJYMPOHUIIAEMOCTH U UTPAET BAXKHYIO POJIb B JKU3HEEATCIHLHOCTH U
oOMeHe BeIleCTB KIJIETKH.

Lumonnazma — KpoMme TIUIa3MaJIEeMMBbl, ITUTOIUIa3Ma KJIETKH  BKJIFOYAET
MaTpukc (ruajoruiazMy). ['manomnazmMa WM MAaTPUKC LUTOIUIA3Mbl COCTABIISIET
BHYTpPEHHIOIO cpenay kietkn. Ona coctout u3 Boabl (90 %) u pasaudHbIX
onononumepoB (7 %) OeaKoB, HYKJIEHHOBBIX KHCIOT, MOJIMCAXapUI0B, JTUITHIOB,
U3 KOTOPBIX OCHOBHYIO YacTh COCTaBIIIIOT OCJIKH Pa3IMYHON XHUMHYECKOU H
GyHKIIMOHATBEHOM cnenuduaHocTu.I manomnasma oOecrieunBaeT 1504
B3aUMOJICUCTBUE,  JBUXKEHUE,  TPAHCIOPT  COOTBETCTBYIOIIMX  BEIIECTB
HEOOXOJIMMBIX JIJISl )KU3HEICSITEIIbHOCTH KIETKU U ee AudPepeHimanun. A TaK xe
HHJOTUIA3MATUYECKYIO CE€Th W YJIbTPACTPYKTYPHBIE KOMIIOHEHTBHI — OpPTaHOWIbI
KJIeTKH (opraneiibl). OpraHoujlaMyd KJIETKU SIBISIOTCS: MUTOXOHAPUHU, arrapar



[onbmxu, puOOCOMBI, JU30COMBI,  IJIACTHABI, C(HEPOCOMBI,  LIMTOCOMBI,
MUKpPOTPYOOUKH, BAaKyOJIH.

Kaxmas xineTrka copepXUT HEOOJBIIOE MAPOBUIHOE WM OBAIbHOE TEIbLIE,
Ha3bIBAEMOE A0poM. SIAPO CIYKUT BaKHBIM PEryJUPYIOIIUM IIEHTPOM KJIETKHU;
OHO COJAEPKUT HACIEICTBEHHbIE (AKTOPHI (TEHBI), OMPEACISIONINE MPU3HAKU
JAHHOTO  OpraHu3Ma, W  YyOpaBIsieT  MHOTUMU  BHYTPHUKIETOYHBIMU
nporeccamu.beuio otkpeiTo P.b. Bpaynom B 1831 rony. SBnsiercst 00s13aTeIbHBIM
U BAKHEUIIMM KOMIIOHEHTOM KJETKH. SApy NpUHAIIEKUT TJIaBHas pOJib B
COXpaHEHUH, Mepefade M peaau3aldd HacleACTBEHHOW wuHpopManuu. SAnpo
KJIETKH HaxoJsIlelcs B cTaauu nokos (nHTepdasa) HazbiBaeTca uHTepda3HeiM. B
’TO BpeMs OHO wuMeeT cdepuyecKkyl0o UM OBajbHyr0 ¢GopMy U B
HeaubdepeHIMPOBaHHOM KJIETKE pacrojiaraeTcs B acTpalibHOM dacTth. Sapo
UMEET SIIEpHYI0 000JI0UKy (MeMOpaHy), COACPKUT KapuOIIazMy, SIPBIIIKO H
XPOMAaTHH.

FELh

ek ey’ T Kneiovkan MemBpana
Puc. 1. Cxema CTPOEHHA 3yKapHOTHYECKOA KJETKH (PHCYHOK C 3A€KTPOHHON MHK-
POCKONHH)
Hoepuas obonouka — COCTOMT U3 JABYX MeMOpaH, HUMEET TOpHI,

COEIMHEHHBIE C JHAOINUIA3MATHYECKOM CeThi0. VX BHEIIHM NOBEPXHOCTH



Hapy>KHON MeMOpaHbl HaxoAsTcss pubocomsel. B sanpe conepxutcs 1 — 2 u Oonee
anpseiek. OHU HE UMEIOT 000JIOUKU U OCHOBHYIO Maccy ux coctasisitor PHK (3 —
5 %), 6enxu (80 — 90 %), mpeumymiectBenHo ceszanubie ¢ PHK dochonporenssi,
JHK — coxmepxamue TsKU. SIOppllIKy DPUHAIIEKUT BaXkHas pPOJIb B
KU3HECITEIbHOCTU KJIETKU: B HEM CHHTe3upyeTcsa pubocomansHas PHK.

Kapuonnaszma —(s10epuwiii cox), sxunkas hppakiys, BHITEKArOas U3 sapa npu
npokosiie ee Mukpornunerkoid. B Heit comepxkutcs PHK, OGenxku u npyrue
COCIMHEHUA, SBJSIOIIMECS MPOAYKTAMU JKU3HEACATEIbHOCTH SAPBIIKA H
XpOMAaTHHA.

XpomamuHn— TpelicTaBisgeT coOON MIIOTHBIE CTPYKTYPHI fJipa, CIIOCOOHbIE
OKpAIlIMBAaThCSl OCHOBHBIMHM KPAaCUTEISIMU. B 3aBUCHMOCTH OT COCTOSIHMS, CTEIEHU
COHMpaIN3aliid U KOHACHCAIMM XPOMOCOMHBIX MHUKPOQHOPWIT XpOMaTHH B
UHTEp(Pa3HOM spe TMPEACTaBIE€H B BUJAE XPOMATUHOBBIX HUTEH WIH
XPOMOLEHTPOB, WM HEMPEPBHIBHOIO CJIOS HA BHYTPEHHEW MOBEPXHOCTH SAJIEPHOU
000JIOUKH.

Xpomocomnvie muxpoguobpunnvi— cocroar u3 JJHK u ructoHoBsix O€nKoB,
oOpa3ysi MoOJeKysbl Je3okcuHykieonporennoB (IHIT). B coorBercTBUU ¢
IEeHETUYECKOM HH(pOpManUeil OHM YIPaBISAIOT HPOLECCOM CHHTE3a OEJIKOB B
KJIETKE.

Iuoonnasmamuyeckas cemo. bpuia otTkpeita B 1945 r K.P. TToprepom. [Ipu
UCCJIEIOBAHUM TOHKOTO Cpe€3a KJIETKH B 3JIEKTPOHHOM MHUKPOCKONE BHJHO, YTO
LUTOIIa3Ma MPEACTABISIET COOOM YpE3BbIYANHO CIIOKHBIN JAOUPUHT U3 MEMOPaH,
o0pa3ylolux TaK Ha3bIBAEMYIO SHIOIUIaA3MaTUYECKYI0 CETh, 3alOJHSIOILYIO
00JBIIYIO0 YacTh HUTOIUIa3Mbl. CyIIECTBYIOT JABa TUIIA 3HIOIIA3MAaTUYECKON CETH:
rpanyssipHasi (mepoxoBaras), K MEMOpaHaM KOTOpPOIl MPHUKPEIIEHO MHOKECTBO
puboCcCOM — MENKUX PHOOHYKJIEONPOTEUIHBIX YAaCTUL, CIYyXalluX MEeCTOM
cuHTe3a Oenka. ArpaHyisipHas (TJaaKas), COCTOSIIAs U3 OJHUX TOJIbKO MEMOpaH,
MPUHUMAET y4acTHUE B CHHTE3€ JUIHUJOB. B KaHamax »HAOIIIa3MaTUYECKOW CETH
MPOUCXOJUT MEPBOHAYAIBHOE HAKOIUICHHE Pa3JIMYHbIX NPOJYKTOB CHHTE3a, a
3aT€M OCYILECTBIIAETCS MX TPAHCHOPTUPOBKA B COOTBETCTBYIOLIME OPraHOMIIBI,
aM00 HEMOCPEJCTBEHHO 10 CHCTEME KaHalbIeB, JUOO TyTeM 0Opa3oBaHUs
crienupUIECKUX My3bIpbKOB. B 071HO# M TOM XK€ KJIETKE MOYKET BCTPEUaThCs CETh
TOTO U JPYroro THUIIA.

Pubocombl — cuHTE3UPYIOTCS B sA1ipe, Menkue Tenbla guamerpom 30 — 40 am
(100 — 200 anrctpem). PH6OCOMBI BIIEpBbIC GBLTH OMUCAHBI KAK YILIOTHEHHBIC
YaCTUIIbl, WJIM TPaHyJbl, KIETOYHBIM OHOJOTOM PYMBIHCKOTO MPOUCXOXKICHUS
Jlxopmkem Ilamane B cepemune 1950-x romoB. Tepmmn "pubocoma" ObiT
npemioxken Pudapaom PoGeprcom B 1958 romy Bmecto "pubonykieoOemkoBas

yacTUIla  MHUKpOcOMalibHOM  ¢pakuuu". Bcerpedarorcss Ha  MemOpaHax
OHIOIIA3MATHYECKOM CETH, B THAJOIUIa3Me, MUTOXOHAPUSIX M XJIOPOIUIACTaX.
OCHOBHBIE XWMHYECKHE KOMIIOHEHTHI — puOOCOMalibHAs PUOOHYKICHHOBAS

kucinora (p-PHK) u Genok. B pubocomax coaepxurcs 10 80 — 90 % Bceit PHK
KIETKH. PuOoCOMBI WrparoT OONBIIYIO pOJb B peajlu3aliil HACIEACTBEHHOM
uHpOpMAIIUH, T.K. UIMEHHO OHH OCYIIECTBIISIFOT CUHTE3 MOJUTIENTHIHBIX [ENeH.



Mumoxonopuu(xouapuocombl) — Tenblla BenuuuHod 0.2 — 5 MM, (opma
KOTOPBIX BapbUpPyeT OT chepruyeckod 10 MaJOuKOBUIAHOW W HUTEBUIHON. bpuin
oOHapyxenbsl AjbTMaHoB B 1890 romy omucan MHTOXOHApPUM Ha3BaB UX
ouoractel, B 1897 r benga BBen TepMUH MUTOXOHApHS. B OHON KIIETKE MOKET
OBITh OT HECKOJIBKMX MHUTOXOHAPUNA 10 Thicsiun u Ooznee. OOBIYHO OHH
COCpENOTOUYECHBI B TOW YaCTH KIIETKH, I7ie 0OMEH BElIeCTB Hanbojaee MHTEHCUBEH.
Kaxxmass MHUTOXOHIpHUS OrpaHMYeHa JABOMHOW MeMOpaHOil; BHEIIHUN CIIOU
MeMOpaHbl 00pa3yeT INIaJIKYyI0 Hapy>KHYIO TOBEPXHOCTh, & OT BHYTPEHHErO CJIOA
OTXOIST MHOTOYHCIICHHbIE  CKJIaJKU.BHYyTpeHHHE  CKIagKkd,  Ha3bIBaEMbIC
KpUCTaMH, COJEPKaT (PepMEHTHI, YHACTBYIOLIUE B CUCTEME MEPEHOCa IEKTPOHOB,
KOTOpas UrpaeT BaXHEHIIyI0 poOJb B MPEBpAlllCHUH HHEPTrUU MHUTATENIbHbBIX
BEIIECTB B  OWMOJOTMYECKHM TMOJIE3HYI0  HOHEPrui0, HEOOXOJUMYIO  JUIs
OCYULIECTBJIECHUS KJIETOUYHBbIX (yHKUMHA. [lomykuakoe BHYTpEHHEE COJEPKHUMOE
MUTOXOHAPHUH — MATPUKC — COACPKUT (PepMeHTbl. MUTOXOHAPHUH, TJIaBHAA
(YHKUIHST KOTOPBIX COCTOMT B BbIpaOaThIBAHWU 3HEPrUM, OOpPa3HO HA3bIBAIOT
aneKTpocTaHuuaMH KieTku. Muroxonapuu conepxkar PHK, JTHK u pubdocomsi,
MO3TOMY MM NPHHAAJEKUT OIPEICICHHAs] pOJib B HACJIEIOBAHWU IPU3HAKOB,
JETEPMUHUPYEMBIX LUTOILIA3MOIA.

Annapam (komnaexc) [onvOocu. BrepBble ObUT ONKWCaH UTAIBIHCKUM
yueHbiM Kamunol'onbmxn B 1898 1. KOMIOHEHT HUTOIIA3MbI, BCTPEUAKOLIUNCS
IIOYTH BO BCEX KIIETKAX, KPOME 3PEJIbIX CIIEPMUEB U KPACHBIX KPOBSIHBIX TEJEL, —
OpeJCTaBIsieT COOOM  HEYNMOPSJIOUYEHHYI0 CETh KAHAIbLIEB, BBICTIAHHBIX
MeMOpaHamMu. OOBIYHO OH PACHOJIOKEH OKOJIO siipa M OKPY)KaeT LEHTPHUOIIH.
OyHKIUS KOMIUIEKCA €UI€ HE BIOJHE BBIICHEHA, HO, MO MHEHHUIO HEKOTOPBIX
LUTOJIOTOB, KOMIUIEKC ['OJIBb/IKM CIIy>KUT MECTOM BPEMEHHOTO XpPAHEHUSI BEUIECTB,
BbIpa0aThIBAEMbIX B TPAHYJSIPHOM SHIOIJIA3MaTHYECKOM CETH, a KaHaJbIbl
KOMILJIEKCA ~ COEAMHEHBbl C  IUIa3MaTH4eckol  MemOpaHoil.  Bwimonnser
MHOTrooOpa3Hbie (DYHKIIUU, 00ECTICUMBAIOIINE HOPMAJIBHYIO >KU3HEIESITEIbHOCTD
KJIETKH: PEryJHpPYeT COJAEpNKAaHUE BOJbl, HAKOIUICHHE YIJIEBOJIOB, CO3PEBAHHE
(epMEeHTOB, ydacTBYeT B CHHTE3€ (PU3HOJOTMYECKH BaXXHBIX COCAMHEHUH, B
(hopMUPOBAHUU KJIECTOUYHON 0OOOJIOYKHU.

B kieTkax OOJBIIMHCTBA PACTEHUN UMEIOTCS niacmudbl — GOPMUPOBAHUS, B
KOTOPBIX MPOUCXOIUT CHHTE3 WM HAKOIUIEHWE OPraHWYEeCKHX BellecTB.Brnepsoie
OBLITM OTKPBITHI HUJIEPJIAHJICKIM HaTypaiaucToM AHTOHU BaH JleBeHrykom B 1676
r, onrcanbl B 1888 romy Anbsdonco Jlync Ippepa mexkcukanckum o6uosorom. OHu
OBIBAIOT TpPEeX BUIOB JEHKOIIACTBI, XPOMOIUIACTHI M XJIOpPOIIACThl. OHU MOTYT
CaMOpPa3MHOXKAThCsl. XJIOPOIUIACTHI OCYLIECTBISIOT Mpouecc (orocuHTe3a MU
o0nafaroT HauboJiee CI0KHBIM CTPOCHHEM. becuBeTHbIE MIaCTHIbl CUHTE3UPYIOT
Kpaxmaji, XpOMOIUIACTBI — IMWUIMEHT, 3BOIUIACTHI — JKUpbl. B  mmactupax
obHapyxeHna JIHK.

JIuzocomvr Ob1mM OTKPBITHI Kpuctuan ge B B 1954 — 1955 rr. rpynna
BHYTPHKJIETOYHBIX OpPraHesll, BCTPEYAIOIIMUXCS B )KUBOTHBIX KJIETKAX, - CXOJHBI 11O
BEJIMYMHE C MUTOXOHJPHUSAMHU, HO HECKOJBKO MEHEEe IUIOTHble. MenKue rpaHyiibl
pasmepom 0.4 MKM, OKpy>KEHHbIEC JHMMIONPOTEHIHON MeMmOpanou. Coxaepxar



pa3HoOOpa3Hble (EPMEHTHI, CIIOCOOHBIE THUIPOJIU30BATh MaKPOMOJIEKYJISIPHbBIE
KOMIIOHEHTBhI KJIETKH. DOEpMEHThl JIM30COM CIOCOOHBI O00ECIEeUnBaTh JIM3UC
dbochopHBIX 3(PUPOB, HYKICHHOBBIX KUCIOT, OCIKOB, MoJucaxapuaoB. B ciayuae
IIPOHUKHOBEHUSI B KIETKYy uyxepogHoi JIHK (Bupyca) nm30coMBbl BBIAEISIOT B
muTorasMy (Qepmentsl, pacuieriitomue JHK, - Hykneasel, U Tem caMbiM
BBIMIOJHSIOT 3amUTHYI0 (QyHKIU0. OcHOBHas ©X (QYHKIUS —  WU3OJSIIHS
(GepMEeHTOB, HAKaIUIMBAIOIIMXCA B IMTOIUIa3ME, M HCIOJb30BAHHE WX IS
TUAPOJIM3a BEWECTB, OCTYNAKOIINX B KIETKY.

Llenmpocoma (knemoumnwviti yewmp), BCTPEUACTCI BO BCEX CIIOCOOHBIX K
JIEJICHUIO KJIETKAX JKUBOTHBIX M HU3IIMX pacTeHUu. OH COCTOUT U3 LUEHTPHOJIEH U
neHTpocdepsl. PacmnonoxeHsl OKOJO sapa ABa HEOONBIINX TENbLIa —YeHMpPUuou,
KOTOPBIE UTPAIOT BAXXHYIO POJIb B KJIETOYHOM JEIICHHH: B Hadaje JECJICHHUS OHU
OTXOJST APYT OT JIpyra, HalpaBlssACh K MPOTHUBOMOJIOXKHBIM IOJIIOCAM KIIETKH, U
MEXIy HUMHU 00pa3yeTcs TaK Ha3bIBAEMOE BEPETEHO JIETIECHUS.

Cghepocomvr — Oblmu oOHapyxkenbl [[. [Nanmreiinom B 1880r. M BIepBbie
onucanbl Jlanrepnom B 1919 rogy. B mocienHue roxapl B uTOIIIa3Me KIIETOK
pacTeHuii OOHapy>KEHbI HEPOKCHCOMBI — MHUKPOTEIbLA, COJEpKallie Habopbl
(epMEHTOB pa3IMYHOrO Ha3HAUYEHHUS, U MUKPOTPYOOUKH, (PYHKIMSI KOTOPBIX €Il
J10 KOHIIA HE PaCKpPBITHI.

Bakyonu — nonocty, 3aroIHEHHbIE KUAKOCTBIO U OTACIICHHBIE OT OCTAJIBHON
LUTOIUIa3Mbl BaKyoJsipHOM MemOpaHoil. Bakyonun BecbMa OOBIYHBI B KIJIETKaX
pacTeHUN M HUBIIMX JKUBOTHBIX, HO PEAKO BCTPEYAIOTCS B KJIETKAX BBICIIHAX
KUBOTHBIX. JlJI KJIETOK pacTEHUH XapaKTepHbI CUCTEMBI BaKyOJied, OKPYKEHHBIX
OCNKOBO-IMIUAHON MeMOpaHOW — TroHOIIacToM. KIeTouHbld COK — BOJHBIN
pacTBOp OpraHMYECKUX (AJKAJIOWAOB, TJIMKO3WAOB, IUICMEHTOB W [1p.) U
HeopraHumyeckux (comum Qocdopa, Kamuss, HATPU U JAp.) COCIUHEHUH.
MecTormoioxeHrne BakyoJid 4acTo 00yCIaBIUBAET MOJISIPHOCTh KIIETOK.

3ausitue 2. MopgoJiorusi 1 THIIBI XPOMOCOM

Heanr 3ansiTusa. M3yuyuTh CTpOEGHHE XPOMOCOM, WX HJICHTU(DHUKAIHUIO.
3apucoBaTh pa3WYHBIE THUIBI XPOMOCOM B 3aBHCHUMOCTH OT PAacCHOJOKECHUS
LEHTPOMEPHI.

Metoanueckue yka3zaHusi. XPOMOCOMBI BIIEpBBIE OBUIM OOHAPYKEHBI
Yonrepom Gnemunrom (1882 r) u Dayapnom Crpacdyprepom (1884 r).

Tepmun «xpomocoMay npemioxui ['enpux Banbaeiiep B 1888 rony.

XpoMOCOMaMH HAa3bIBAIOTCS TOCTOSTHHBIC KOMITIOHEHTHI sIfIpa, HWMEIOIIHE
0co0yI0 OpraHm3aIyio, (pyHKIHOHAIbHYIO, MOP(POIOTHIECKYIO CIeUn()UIHOCTS,
CHOCOOHBIE K CAaMOBOCHPOM3BEICHUIO M COXPAHEHHIO CBOMCTB Ha MPOTSHKEHUU
OHTOTEHE3A.

XpomocoMbl ~ —  Hambonee  coBepuieHHas — dopma OpraHu3aluu
HACJICJICTBEHHBIX CTPYKTYp. VM TpHHAIICKUT BeAylIas poib B COXpaHEHUH,
nepefaye W peanu3aldyd  HacleACTBEHHOM wuHbopMmanuu. ITH  (QYyHKIHH
XPOMOCOMBI BBITIOJHSIOT B Pa3iuyHbIe IEPUOJIbI KU3HEACSITEIbHOCTH
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MUTOTHYECKOTO IMKJIa KJIETKH, IO3TOMY OHHM 00JIaJJal0T CIIOCOOHOCTHIO U3MEHSTh
CTPYKTYPY U MOP(]OJIOTHIO.

B unTepdazHoOM sape OHU BBHIMOIHSIOT GYHKIIMH TPAHCKPUIIIUU (CHHTE3a M-
PHK) u pernukanuu (yIBOCHHS) TEHETUUECKOTO MaTepuana, Io3TOMY HaXOIATCs
B JICKOHIIEHTPUPOBAHHOM (HEYIJIOTHEHHOM) COCTOSIHUM, WMEIOT BHJ TOHKHUX
JEeCIUPANIM30BAaHHBIX HUTEH, mnpencrapisomux coboir kommuieke JIHK wu
OCHOBHBIX 0enkoB — rucTtoHOB (JIHIT — komrmuiekchl). Bo BpeMs AeneHust KiIeTKu
OCHOBHAasi (YHKIHS XPOMOCOM — COXpaHEHHUE, BOCIPOU3BEJCHUE U Iepeaayda
HACJIEICTBEHHOW WHGOpMAIMK B JOYEPHHE KIIETKH, MO3TOMY OHHM HAaxoIATcs B
KOMITAKTHOM (KOHJICHCUPOBAaHHOM) COCTOSIHUHM, OOYCJIOBIICHHOM MaKCHUMAaJbHOU
Criepaau3anueil XpOMaTUHOBBIX HUTEH.

XpoMocoMbl M3y4aroT B mpodaze Menosa (MEHOTHYECKHE XPOMOCOMBI), B
npodasze u mertadaze murosza. Hanbonee yerko mMopdosoruieckue 0CoOeHHOCTU
XPOMOCOM TPOSABIIAIOTCS B MeTaa3e MUTO3a, TOITOMY 1OOCUEn YUCAA XPOMOCOM,
onpeoenenue ux pasmepos, oOnucanue u UOeHMupUKayuo MPoOBOAAT B ITOT MEPUO
(puc. 2).XpoMOCOMBI MOXKHO HACHTHPUIMPOBATH MO UX JiuHe. JlinHa
XpoMocoMbl BapbupyeT oT 1 10 30 MkM; OoJiblliasi 4acTh XpOMOCOM B COCTOSIHUM
MaKCHUMAJIbHOTO COKpaIlleHUsI B MUTO3€ UMeeT IiuHy MeHee 10 MmkMm. AGcontoTHast
U OTHOCHUTEJNbHAS JJIMHA JIBYX IUIEY XPOMOCOMBI CIY>KHUT TJIaBHBIM, a MHOTIA U
€MHCTBEHHBIM KPUTEPUEM JIJIsl PACTIO3HABAHUS OTJEIBHBIX XPOMOCOM.

Pazmepsl MeTadazHbIX XpOMOCOM BapbUPYIOT B MIMPOKUX TpeAeiax: JUaMeTp
u3mensiercst ot 0.2 mo 3 Mkwm, a qiuuHa ot 0.2 g0 50 mxM. HaumbGosnee kpymHbie
XpPOMOCOMBI Yy OJHOJOJBHBIX pAcTeHU#, Hambojee MeJKue y TpuOOB W
BOJIOPOCJIEN.

Puc. 5. XpomocoMHmil HaGOp KpYHNHOro poOraToro
ckota (craaun Mmeradassl). CTpesKaMH YKa3aHbl fid-
JI0Bhie XPOMOCOMBL,

Puc. 2. JlumoumHeiii HA0Op XPOMOCOM KPYIIHOTO pOTaToro CKOTa
(meToa3Has TUTACTMHKA JIEWKONUTOB OBIKA, CTPEIKH YKa3bIBAIOT HA IOJOBBIC
XPOMOCOMBI)

I'puropuit Angpeeuu JleButckuii (1931 r) ycTaHOBHII €AWHBIA HPHUHIIUI
MOP(}OIOTHUECKOTO CTPOCHHUST MeTa(a3zHbIX XPOMOCOM, Kak Obl OHM HE ObLIH
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pa3nuuHbl Ha nepBbiil B3mAa. Kaxknas meradazHas xpomMocoma COCTOMT U3 JIBYX
XpoOMaTHl, HUMEET OIpEAeNeHHYI0 JUIMHY U (opMmy, KOTOopas 3aBUCUT OT
MOJIO’KEHUSI TEPBUYHON WM LEHTPUYECKOW mepeTsikku. B oOmactu mepBuyHON
NEPETSHKKU, M1 KOTOPOM XapaKTepHO OTHOCHUTENIBHO C1ab0e OKpAaIlWBAHHE
XPOMOCOMHBIMH KPACUTEISIMU PACIOJIOKEHIEHTPOMEP (KMHETOXOp), K KOTOPOMY
MPUKPETUISIIOTCS TAHYIINE HUTHU MHUTOTHYECKOTO BEPETEHA.
MecToHaxoXACHUELICHTpOMEPa  CHEMU(PUYHO M CTPOr0  MHOCTOSHHO IS
COOTBETCTBYIOIIEH XPOMOCOMBI Kaxaoro Buga. OH JEIHT XpOMOCOMY Ha JBa
Tieda U TeM CaMbIM ompenensiet ee popmy (puc. 3).

KopoTtkoe
CryTHuK me4so
v v
LlenTpomepa € Hoxka LlenTpomepa
A L >
Inuunoe
€ nnevo
Teno- AKpo- CybOmera- Mera-
HEHTPHYECKHE HEeHTPHYIECKHE HEHTPHYECKHE HEeHTPHYECKHE

Puc. 3 TUIbl MUTOTHYECKHX XPOMOCOM

XpoMOCOMy C PAacCIOJOKEHHOW TMOCEpPEAVHE LEHTPOMEPOM Ha3bIBAKOT
MeETALEHTPUYECKOM, MPU 3TOM IUICYU XPOMOCOMBI OJIMHAKOBOW BEJIMYHMHBI, €CIIN
LHEHTPOMEPCMEIIEH B CTOPOHY OT ILEHTpa, TO XPOMOCOMY HAa3bIBAIOT
CyOMeTalleHTPUYECKO#; TMpHU CMEUIEHUH [EHTPOMEpa Ha 3HAYUTEIIbHOE
PacCTOSIHUE OT LIEHTPA —aKPOLEHTPUYECKOM WM TEJOLEHTPHUYECKOM.YdacToK
Tieyda, pacroIoKEHHBIN OJMKE K IIEHTPOMEPY, HA3bIBAIOT MPOMAKCUMAJIbHBIM, a
OTHAJICHHBIA — AMCTAJbHBIM.Pa3HuIla B JUIMHE TJIEY y PA3IUYHBIX XPOMOCOM
MOXET KO0JIeOaThCsl B JIOBOJBHO IMMIUPOKUX Tpeaenax. OTHOIIEHUE JIJTUHBI
OOJIBIIIOTO TUIeYa K JJIMHE MEHBIIIETO Ha3bIBAIOT MJI€YE€BbIM UHAEKCOM U 10 HEMY
ONPEAENSIOT MOP(POJIOTHIO XPOMOCOMBI.

MeraueHTpryecKue  XpOMOCOMBI ~ HMMEIOT  HHJIEKC 1.0 - 1.9
cyoOmeranentpudyeckue — 2.0 — 4.9, akpouentpuyeckue — 5 u Oonee. VY
TEJIOIIEHTPUYECKUX XPOMOCOM IIJICYEBOM MHIEKC O0JIbIIe 8.

Kpome MecTomonoxeHuss LEHTpoMepa, MOP(OIOrHueckoe CTPOCHHE
XPOMOCOMBI ~ ONpEAeNsiEeT BTOpUYHas (akKMHETHYKas mnepeTsikka). CermMeHT
XPOMOCOMBI, OTEJEJICHHbIA BTOpUYHOW mnepeTsikkoid, Cepreit ['aBpuiioBuu
Hapamwmu (1912 r) HasBanm cmymuukom, a XpOMOCOMBI HMMEIOIIHE €ro —
cnymHuuHbiMu. B palioHe BTOPUYHOM TNEPEeTsHDKKM (HUTU CIIYTHHKA) 0oOpaszyercs
SApBIIKO. Takve XpoOMOCOMBI Ha3bIBAIOTCS SAPBIIIKOOOpasyromumMu uiau AT-
XpOMOCOMaMH.

CBOOOIHBIN KOHIIEBOM Y4YaCTOK KaXKJIOTO IIeYa XPOMOCOMBI Ha3bIBAETCS
TeraoMepHbIM. OH UMEET CTPYKTYpPHOE CBO€OOpa3HOe CTpoeHue, Onarogaps
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KOTOPOMY KOHIIEBBIE YYAaCTKU XPOMOCOM HECHOCOOHBI COEIMHATHCS C JIPYTUMU
XpoMocoMaMH U uX ¢parmeHTamu. B panHell mpodaze muTo3a WM B npodasze
MEPBOIO JCJICHUSI Meil03a MO BCEH IJIMHE XPOMOCOM MPOSIBISIOTCA YTOJIICHUS —
XPOMOMEPHI, YUCJIO U TIOJIOKEHUE KOTOPHIX CICHU(PUIHO IS KaKIOH XPOMOCOMBI
U HaCJEACTBEHHO JETEPMUHUPOBAHO. XPOMOCOMBI UMEIOT CI0KHOE XMMUUYECKOE
ctpoenue u Ha 90 % coctosaT u3 JIHK — ne3okcunykieonporenioB. B Monekymnax
JIHK  3akomupoBaHa  HacjieACTBEHHas uWHGOpManusa, JAeTEPMUHUPYIOLIAsS
dbopMHUpOBaHNE U Pa3BUTHE CBOWCTB M NMPHU3HAKOB B OHTOTeHE3¢ opraHusma. [lpu
WCITOJIb30BAaHUU  CIEIU(DUUESCKIUX METOJOB OKPACKH B KAXIOH XPOMOCOME
BBISIBJISIFOTCS] 9YXPOMATUHOBBIE U TETEPOXPOMATUHOBBIE 30HBI.

DyXpOMaTUHOBBIE 30HBI OKpammBaioTca ciadbee. Mx paccmaTpuBaroT Kak
aKTUBHBIC 30HBI XPOMOCOM, COJIEp)KaIllie KOMIUICKC palbOoTaronuX TEeHOB.
['eTepoxpoMaTHHOBBIE 30HBI XPOMOCOM OKpAIIMBAIOTCS 00Jieeé WHTEHCHUBHO.
[IpennonaraioT, 4TO B HUX HAXOJATCS OJIOKM HIACHTUYHBIX T'€HOB, 00JIaJaroIInX
CXOJHBIM JICMCTBMEM M MaJIOAKTUBHBIX B OHTOreHexe. C.I'. HaBammHnpemmoxen
rpaduueckoe n300pakeHue XpOMOCOM, MPUCYIIIUX COMATHYECKON KJIETKE TAaHHOTO
BUJIa, CO BCEMH HUX CTPYKTYPHBIMH U MOP(OJIOTHYECKUMHU XapaKTePUCTUKAMU
(MONOKEHUE IIEHTpOMEpa W BTOPUYHAS TNEPETSDKKA, JJIUHBI IJIeY, HaJu4ue
CIIyTHHMKOB U T.J.) Ha3BaTh uouocpammou(puc. 4).

4 5 ¢ 7 8 9 10 1 12

=)

LenTpomepa

b o® oa oz %
Puc.4 — Moanorpamma xpomMocom

Onpenenenne MOPHOMETPUUECKUX  IMAPAMETPOB  KAXKIOM  XPOMOCOMBI
npoBOAAT Ha  MuKpodoTorpadusx  mertada3HbIX  MIACTUHOK.  OOBIYHO
M300paKEHNE KaXKJIOH XPOMOCOMBI BHIPE3aIOT M PACTIONAraloT C YYETOM pa3Mmepa,
TOMOJIOTUYHOCTH, MECTOTIONIOKEHHE IIEHTPOMEpA.

[Ipu mombope MeradasHbIX MIACTUHOK IS HICHTU(DUKAIUKA XPOMOCOM
M3y4yaeMoro BHuJa 0co00e BHHMaHHE OOpalialoT Ha UIACHTUYHOE COCTOSHHE MX
crepanu3zaiuu (J) mo cieayromei popmyie:

J

Jlnst uccnenoBanust OepyT 1aBe MeTadasHble IUIACTUHKH, HAa KOTOPBIX
XPOMOCOMBI HMMEIOT OJMHAKOBBIA MHAEKC crnupaiu3zaiuu. (OKoHYaTeNIbHbIC
BBIBOJIbI O CTPOCHUHM U pa3Mepax XpOMOCOM M3Yy4aeMOro BUJA JEJAT Ha

13



ocHoBaHuU aHaim3a He MeHee 40 meradasnpix miactuHOK Ha 10 mpemaparax
MOCJIE€ CTATUCTUYECKOM OOpabOTKH TMOJTYYEHHBIX pe3ynbTaToB. (OCHOBHBIMU
MOP(OJOTUYECKIUMH  TTapaMeTpaMu  XPOMOCOM  SIBJISIIOTCS:  aOCOJIIOTHAs U
OTHOCHUTEJIbHAS JJINHA, IIEHTPOMEPHBIN U IJICYCBON HHICKCHI.

AOCOIOTHYIO JUTHHY XpoMocoMbl (L) ompeaensroT HemoCpeACTBEHHO ITOJ
MHUKPOCKOIIOM WJIA Ha MUKpodoTorpaduu, yBeIndeHne KOTOPOH N3BECTHO.

OTHOCHUTENIbHYIO JIJIMHY XPOMOCOMBI YCTaHaBJIMBAIOT B MPOIEHTaX OT
CYMMAapHOH JJIMHBI BCEX XPOMOCOM KapUOTHIIA.

I
=

o P o
[TneyeBoii mnHmekc (J°) MaHHOH XPOMOCOMBI ONPEACISIOT IO OTHOIICHHIO
JUTMHBI OOJIBIIOTO JIeYa K JUIMHE MEHbBIIETO (KOPOTKOTO)

J

Lentpomepusiii nngexc (J) pacCYMTHIBAIOT B IMPOLEHTAX O OTHOLICHHUIO
JUTUHBI KOPOTKOTO Tjieya K JIJTMHE BCEW XpOMOCOMBI, %o

J

Ha npenapaTtax, NpUroTOBIEHHBIX C MCHOJb30BaHUEM AU (epeHInaIbHbIX
KpacuTeseil, yCTaHaBIMBAIOT TaKKe IMPOLEHT TIeTepOXpPOMATUHOBOM 30HBI B
M3y4aeMOU XPOMOCOME.

[Ipn onmcaHuyM XpOMOCOM H3y4aeMOr0 KapHOTHUIIA HCIOJIb3YIOT YCJIOBHBIE
0003HAUYEHHUS:

L — 1MHHBIE XPOMOCOMBI

M — cpenHue XpoOMOCOMBI

S — xopoTkue

NHnexcom 0003Ha4YarOT TUIT XPOMOCOMBI:

M — MeTaleHTpUYecKas

S — cyOMeTaleHTpuiecKas

@ — aKpOLICHTPUYECKASL.

Bropuunyto nepetsxky 0003HayaroT 0ykoBoil «C», CIYTHUK — «1».

[udper nepen OykBoil, 0003HAYAIOUIEH AJMHY XPOMOCOMBI, YKa3bIBalOT Ha
YHCJIO CXOAHBIX XPOMOCOM B TaryionHOM Ha0bope.

Hampumep B ramiouaHoM Habope pXH COJAEPKUTCS TPU JAJIMHHBIE
METALEHTPUYECKUE XPOMOCOMBI: JUIMHHAs METAlEHTpUUecKass ¢ MEepeTsHKKOM,
cyOMeTalleHTpuYecKas, cyOMeTalleHTpUYecKasi ¢ BTOPUYHOM MEpEeTS>KKOW, OJHA
CpeIHssl METalleHTpUUeCcKast U CpeliHss CyOMeTaleHTpUYeCKasiCIIyTHUYHAsL.

dopMyiia KapuoTUIIa P>KU MOKET OBITh 3amMcaHa cieasimeM3 o0pa3om:
3Lm+1Lm +1L%+1Mm+1MS
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100 A

100 Puc. 5 — I'unoretnyeckoe cTpoeHue xpoMaruHa (A.
Kopubepr, 1977): 1 — nykneocoma, 2 — aBoiHas cnupanb JIHK, 3 — Monekymsl
TMCTOHOB

3ansrTue 3. KapI/IOTI/IH HEKOTOPLIX BUA0OB CeJIbCKOXO0351MCTBEHHBIX
ZKNBOTHBIX M IITHUIN

Heap 3anaTus. O3HAKOMJIIEHHE C KapUOTHIIOM HEKOTOPBIX BHJIOB
CEIbCKOXO3SIIICTBEHHBIX KUBOTHBIX U HTHII.

Meroanueckue ykazanusi. HabGop XpomMocoM COMaTHYECKOM KIIETKH
OpraHW3MOB, THUIHWYHBIA MJI1 JI@HHOTO BHJIAa HA3bIBA€TCS Kapuomunom. B
KapUOTHIIE XPOMOCOMBI TapHble. J[BOWHOW HaOOpP XpPOMOCOM Ha3bIBACTCS
ouniououviM. XpOMOCOMBI ~ OTHOCSIIMECS K OJHOW TMape  Ha3bIBAIOTCS
roMoJIOTUYHbIMUA. OHU aOCONIOTHO OAMHAKOBHI MO pa3Mepam, GopMe U APYyruM
cBOMCTBaM. B monoBBIX KiIeTKax HabOp XpOMOCOM OJIMHAPHBIN, T.€. 2aniOuOHbIl.
COBOKYITHOCTh T€HOB B T'alNIOWAHOM HAOOpe XpOMOCOM HOCUT Ha3BaHUE 2eHOMA.
YHUKaIbHOCTh XPOMOCOM — HX camoBocmpousBeneHue. B xpomocomax
JIOKAJIU30BaHbl HOCUTENM HACIEACTBEHHOW uH(opmanuun — ecewsi. Haumbomnee
OTUYETIANBO (pOpMa U CTPOCHHE XPOMOCOM BHUIHBI BO BpeMs JEIE€HHUsS KJIETKU Ha
craaun Metadaszpl. CoMaTnueckue KIETKM oOpa3yloT pa3Hble TKaHU: HEPBHYIO,
KOCTHYIO, MBILLIEYHYIO.

[TonoBble (reHepaTWBHBIE) KIETKM CBS3aHbl C MEpeJadyeil MPU3HAKOB IIO
HacienctBy. Cpenum BceX XpOMOCOM KapUOTHIA pa3IMyaroT Iapbl ayTOCOM,
OJIMHAKOBBIC JUISI MYCKUX M JKEHCKHUX 0COO€W M OJIHY Mapy MOJOBBIX XPOMOCOM
(rOHOCOM), pa3IMYAIONIUXCS Y MYXKCKHUX U JKeHCKuX ocoOeir. IlomoBsie
XPOMOCOMBI KEHCKHX 0CO0€l MIIEKONMUTAIOUIMX 00o03HadaTcs OykBamMu — XX
(romMoTraMeTHBIN T0JT), MyX)CKHX 0co0ei — XY (TreTeporaMeTHBI 1Mo).
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VY nrun, 6abo4yexk Ha0O0OPOT, KEHCKUHM TOJI TeTepOTaMEeTHBIN, a MY>KCKON —
rOMOTaMETHBIM. Y TM4es, MypaBbeB HET IMOJOBBIX XPOMOCOM: >KEHCKHE 0COo0U
pa3BUBAIOTCS U3 OIUIOATBOPEHHOTO SHIA, MYKCKHE — M3 HEOIUIOJOTBOPEHHOTO
aiina. Kapuotumn myenomMaTku TpeCcTaBiIeH 32 XpOMOCOMaMH, a TpyTHS — 16
XpOMOCOMaMH.

XapakTepucTuka KAapUOTUIIOB TPOBOAUTCA MO cXeme: (Ha Mpumepe
yesoBeka). YenoBek 2n=46 xpomocoMm. ComMaTHUECKUE KIETKH >KEHCKUX ocoOei
npeacTaBiieHbl 44 ayTocOMBI + JIBE TOJIOBBIE XpOMOCOMBI (XX), MyKCKUX 0coOei
44 aytocoMbl + 1Be mojoBble XpoMocombl (XVY). boree KOMIAKTHO MOXHO

3aIlInuCaTh CICAYIOIINM O6p8,30MI
QAAA+XX; J44A+XY

—

Mara
(dpramise easia) e Huros %
Matxa (n= 186)
(nmumnKa nonywaer (uaMmca nOoMyyaeT ;
MATOYHO® M°"°‘"<°)>Onnonomopemxoe Heomnogorsopennoe e H mumLy) Tpyrens~
aito (2n =32) Ao (n=16) IMaprexozexes
(MUNMHKA NOTyYaeT Men
a— u MLUTLLLY )
Gouan ocobs

(crepunbHan caMKa)

Puc. 6 Cxema BOCIIpOM3BO/CTBA MMUEITUHON CEMBH.

[Tpu ramerorenese 0Opa3oBaBIIMECS MOJIOBBIE KJIETKHU (TaMeThl — SHIIEKIIETKA
WU CHEPMUN) UMEIOT TalJIOUAHBIN (TTOJOBUHHBIA OT COMAaTHUYECKHUX KIJIETOK)
Ha0Op XpOMOCOM, KEHCKHE rameThl mpeactaBieHbl 22A+X; myxkckue 22A+Y u
22A+X.

Takum oOpa3oM, TIpU CIUSHUU MYXCKOW H JKEHCKOM TaMeT Tpu
OIJIOJJOTBOPEHUH TOJIy4aeTCsl KEHCKasi MM MY>KCKast 0COOb.

Cxema ckpenBaHus:
P Q44A+XX x  Z44A+XY

Tamersr (22A+XX) (22A+XY)

2A+XX)

F, Q44A+XX J44A+XY

Kapuomun  «kpynnoco pocamozo cxkoma. B  npumioungHoMm — Habope
COMATUYECKUX KJIETOK KpymHOTo cojaepxkutcs 60 xpomocom (30 map). Omnako
ujeHTUUKAINS XPOMOCOM 3aTpyJHEHa, Tak Ka Bce 29 map ayTocoM SIBISIOTCSA
AKpOLUECHTPUYECKUMU M HE OTIWYAKOTCS JIpyr OT Jpyra IO MOJOXEHUIO
ueHTpomepa. [lonoBas X-xpomocoMa sIBISIETCSI KPYIHOM METALCHTPUYECKOH, a Y -
XpOMOCOMa — MEJIKUN CyOMEeTaIleHTPHK.

Kapuorun cBunHen. JIMIIIOMIHOE YHUCIO XPOMOCOM Y JOMAIIHUX CBUHEU
paBHO 38 (19 map). Y HUX BBISBICH NOJIUMOP(HU3M XPOMOCOM.

VY eBponeickoro AMKOro kabaHa IUIUIOMIHOE YUCIO XpomMocoMm 36, a y
JUKOro asmarckoro — 37. B  kapuoTumne OOHapy>KE€HbI JIOMOJHUTEIbHAS
cyOMeTalleHTpUYecKass XpoMOCOMa M J[B€ HEMapHbIE TEJIOLIEHTPUUYECKUE
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XpPOMOCOMBI. Y THOPHAOB KOJIMYECTBO XpomocoMm Bapwbupyer oT 30 no 36. Ha
COHOBE M3YYECHHS BEIMYMHBI, MOP(OJIOTUN U TOJOKEHUS LIEHTpOMEPA KAPUOTHI
CBUHEH KiIacCUPUIMYPIOT CIEAYIOMUM 00pa3oM. BbineneHbl YeTbipe TpyIIbl
xpomocoM (A, B, C, J).

K rpynme «A» OTHOCATCS BCe Maphl KPYIHBIX CyOMETalleHTPUYECKHX
XPOMOCOM C IJIEYaMH PABHOMW JJIMHBL. B 3TOM rpymie OTY4ETIMBO BBIAEISIOTCA 10
pasMepaM camble KPYIHBIE XpOMOCOMBI 1 mapbl, XpoMOCOMBI 2 W 3 map Tpynn
3HAUUTEIHHO Kopoue. VX jiMHa mpuMepHO paBHA JIJIMHE OOJIBIIOrO Tjieda MepBoi
xpoMocoMmbl. K rpymme «B» OTHOCSTCS BCe aKpOLIEHTPUUYECKHUE XPOMOCOMBI. VX 6
nap (1V-1X maper). LlenTpoMepay HUX pacrojokeHa BOJIM3M OJHOTO M3 KOHIIOB,
Onaroymapsi 4eMy OHU HMMEIOT (opMy MIMUIBLKH. XpoMocoMbl 1V mapel cambie
KpyIHble, OJM3KHEe TI0 pasMepy K XpomocoMaMm 1 mapbl. 5 u 6 maphl
aKpOLIEHTPUKOB TpyMmbel «B» Omu3km mo pasmepy kK Xxpomocomam 2 U 3 map
rpynmnsl «A». Xpomocomsl 7, 8 u 9 map 3HaunTtenbHO Kopoue. K aroi rpynme «Cy»
orHocaT 6 map (10 — 15 mapel) CyOMETaEHTPHUECKHX XPOMOCOM CPEIHETO
pa3zmepa. OHU NPUMEPHO OJJMHAKOBOM JJIMHBI U TPYIHOOTIMYUMBI JIPYT OT Apyra.

K rpymmne «/I» otHocarcs 4 mapel (16-19 maper). DTO MeTalleHTpHUYECKUE
XpOMOCOMBI C IuleyaMu paBHOM muHbL. Ilapa 16 oTimyaercs ot apyrux
METALECHTPUKOB HAJIMYMEM Ha OJHOM M3 IUIeUel BTOpUYHOU nepeTsukku. [laper 17
u 18 TpymHo oTIMYMMBI Jpyr OT Jnpyra. 19 mapa — MOJIOBBIE XPOMOCOMBI
JOCTATOYHO YETKO OTJIMYAETCA OT JPYTrUX XpPOMOCOM. X-XpomocoMma camasi
KpyIHas U3 BCEX METALEHTPHUKOB, a Y-XpoMOCOMa caMasi MAJICHbKas U3 HUX.

Kapuotun oBern. YcTaHOBIEHO, YTO JMIUIOMIHBIA HAOOpP XPOMOCOM, OBEI]
coctaBisieT 2Nn=54, HO OTMEUYEH BHYTPUBUIOBOH NOJUMOPHU3M 1O UHUCTY
xpomocoM (2n =56, 58, 53, 52). Kapuotun oBerr npeacrasieH 26 napaMmu ayTocom
U OJTHOM Tapoit monoBeIX XxpomocoM (XX win XY). B coctaB ayrocoM BXOJAT TpH
napbl OOJBIIMX METAUEHTPUKOB U 23 mapbl aKPOLIECHTPUYECKUX XPOMOCOM pa3HOU
BeMIMUMHBL. Pa3mep xpomocoMm oBubl HeoauHakoB. [lomoBas X-xpomocoma —
KPYIHBIA ~ aKpOLIEHTPHUK, ee pasmep 3.04  wMKwMm; Y-xpomocoma
cyOMeTalleHTpudecKas, UMeeT BUJl KPYTJIoi TOUKH, BeanunHa ee — 0.64 MKm.

Kaprnotun aMkux BUAOB poAa OBEIl XapaKTEPU3YIOT CIEAYIOLIUE TaHHBIC:
Oonbiieporue oBubl - 2n=54. Ynucao XpoMOCOM y APYTUX KUBOTHBIX 3TOTO BUAA
cienyronue: y cairaka — 60, oBreosik — 48, ko3 — 60, apxap — 56.
[Ipenmonaraercs, 4To B MPOLECCE DBOJIOLNUU BCE OBILBI C KapUOTHIOM 2Nn=54
IPOU3OIUIM OT OJHOrO OOIIETro MpejaKa, B pe3ysbTaTe TPaHCIOKAIUi XPOMOCOM
pOOEPCOHOBCKOTO THUMA OT CIAUSHUA AKPOLICHTPUUYECKUX XPOMOCOM 2n=58, 2n=56
u 2n=54. OrtmeueHo, uyto VY-xpomocoma y 60 % kierok 3aHUMaeT
nepudepruieckoe MecTo B MeTada3zHoM MIIaCTUHKE.

Kapuotun nomanei. B kapuotun coMatndyeckux KJIETOK JTOMAITHEW JIOMIaan
BXOAAT 2n=64 XpOMOCOMBI, B YMCJE KOTOpbhIX 31 mapa ayTocoM M ABE MOJIOBBIE
xpomocoMmbl. B kapuotume 36 ayrocoMm u  Y-xpoMocoMa  SIBIISIOTCS
akporentpukamu, 20 ayrocoM M X-XpoMocoMa HMEIT CyOMeTalleHTPUYECKUM
THUII, TP KOTOPOM LIEHTPOMEP PACIIOJIOKEH BBIIIE CEPEAUHBL; ECTh XPOMOCOM
OTHOCATCA K METALIEHTPUYECKOMY THILY.
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Kapuotun nomamnux kyp. McciaenoBanusi mocieqHUX JET MOKa3bIBAIOT, YTO
YHUCJIO XPOMOCOM y Kyp W TIETYXOB BapbUpPyeT, UTO 3aTPyIHAET HUX TOYHBIN
nojcyer. M3ydenune Mop¢OIOTHUYEKOTO CTPOCHHUS XPOMOCOM IIOKa3ajlo, YTO
MOXHO YeTKO wuIeHTu(ummpoBath Toiabko 8-10 map ayrocom W OfHy Mmapy
MOJIOBBIX XPOMOCOM Y TIETyXa.

Y Kyp BBIACIECHO TpU TPYHIBI XPOMOCOM: Ipynmna A — MHUKPOXPOMOCOMBI,
cocrosmue u3 S map xpomocoMm. Ilepas mapa — HauboJsiee KpymHas,
cyOMeTalnieHTpuyeckoro tuna mimHod 10 MKM, ¢ MOYTHM paBHBIMU IIJICHAMH.
Bropas mapa — Toxxe cyOMeTaleHTpuYecKrue KPYyImHbIe XPOMOCOMBI, HO HECKOJIBKO
Mesbue mepBoil. TpeThsi mapa akpOUEHTPUUECKOro THIAa W IO pa3Mepy paBHa
OoJBIIMM TUIeYaM BTOpoM mapsl. [IaTHaaaTas napa cyOMeTaleHTpUYECKOro TUIa,
€€ XpOMOCOMBI HECKOJBbKO pasiuyaroTcs mo BenuunHe u ¢opme. [lsaras mapa —
MIOJIOBBIE XPOMOCOMBI METAIICHTPUIECKOTO THMa (y METYXO0B ABE Z — XPOMOCOMBEI,
y Kyp ojiHa Z — XpOMOCOMa, camasi JUIMHHAsI Y13 YMCIIa METAIlCHTPUKOB (4-5 MKM)
u W-xpomocoma ouens Maina (0.4 — 0.5 mxm). [TosToMy MHOTHE HCClieI0OBAaTENN HE
MOTJIH €€ PA3IUIUTh CPEU MUKPOXPOMOCOM KypHIlbl. W-XxpoMocoMa OTHOCUTCS K
KPYMHBIM MHKpoxpomocomaM (B 10 pa3 menpue Z-XpOMOCOMBI).

aob
Puc. 7. KapuoTtun neryxa (a) u kypuisl (0)
a, b — cyomemayenmpuuecxue, ¢, d, h — axpoyenmpuueckue, e, d —
MemayenmpudecKue.

['pynma B — cyOmMakpoXpomMocoMbl, BKJIIOUAromue B cedsi 6 map ayrocom
cpeanux pasmepos (6, 7, 11 — akpOICHTPHKH).

['pynmna ¢ — MUKpOXpOMOCOMBL. UHCIIO UX MPHU UCCIEIOBAHUU BapbUPYET 10
79 B OTNIMYME OT MAaKPOCOM, YHCIIO KOTOPBIX MOCTOSTHHO. MHKPOXPOMOCOMBI, KaK
U MaKpOXpPOMOCOMBI, MPOXOJAT CTAIUI0 KJIETOYHOTO NHKIa. B xpomocomMHOM
Habope Kyp HCCIeAOoBaTeIN OTMEYAIOT MOJUMOP(H3M IMapaMeTpoB XPOMOCOM,
ocobeHHo B 1, 2 u 4 mnapax. Hamuuue rerepomopdusma XpoMOCOM Kyp
OOBSICHSIETCS] HAJTMUMEM TeTePOXPOMATHHOBBIX U DYXPOMATHHOBBIX YYACTKOB.



Ta6J'II/ILIa 1 - I[I/IHJ'IOI/II[HOG YHUCJIO XpPOMOCOM Yy YCJIOBCKAa U HCKOTOPLIX BUAOB
KHUBOTHBIX.

Ha3zBanue Yucno HaszBanue Yucmno
XpoOMOCO XPOMOCOM
M
Yenosek 46 Cobaka 78
KpynHslit porateiii ckot, 3e0y, | 60 Komka 38
sK, 3yOp, On30H
bytiBon azuaTckumii 50 Hopxka amepukanckas 30
bytiBon appukanckuit 48 Hopxka eBpormeiickas 32
OBIBI JOMAIITHSA 54 Xopek 40
Mydnon €BPOTICHCKUIA u | 54 XOHOPHK 36
a3MaTCKUU
Apxap 56 Co60:1b 38
Kos3a, caiirax 60 Jlucuna 38-40
OBI1e0bIK 48 Hytpus, xpbica 42
CBUHBS TOMAITHAS 38 Ilecen 48-50
Kaban nukwmii eBponeicKkuii 36 Kpomnuk, 3010THCTBIN XOMSIK 44
Munucubc 38-36 bo6p 48
Jlomragps TOManIHSS 64 Kypuna, nepenen 78
Jlomane IpxeBasibckoro 66 Wnpeiika, ryce, dazan 82
Ocen 62 VYTKa, ronyob 80
Jlomaxk, My 63 Iecapka 74
BepOmton 74 [Tuena 16,32 (A)
OneHb ceBepHbIN 70 Hpozodura 8

HpuMettaHue: MI/IHI/ICI/I6C — MHHHUATIOPHAaA CI/I6I/IpCKa$I CBHUHBA, BBIBCJICHHAs1 Ha OCHOBC
CJIOKHOU BOCHpOH3BOI[I/ITCHBHOI>'I FPI6pPII[I/I3aHI/II/I. O6J18.IlaeT XpOMOCOMHBIM HOJ'II/IMOPCI)I/BMOM
(2n=38, 37, 36).

3ausaTue 4. MUTO3 1 Meiio3

Heab 3ansaTus. O3HAKOMUTHCS C JACICHUEM KJIETKH, U3YYUTh U 3apUCOBATh
¢da3pl MUTO3a U Mel03a, MPOLIECCHI, TPOTEKAIOIINE B HUX.

MeTtoauyeckue ykasaHusl.

Muro3 — HenpsMoe [eJIEHHE KIETKH, COCTOSIIee W3 JEJICHHUs sapa
(kapuOKHMHE3) W AEJNeHUs LUTOIIa3Mbl (IUTOKMHE3). Jlnsi mMuTO3a XapakTepHa
cTporas ymHopsiIOYeHHOCTh IIpollecca KieToyHoro naeneHus. Kaxpas mouepHsis
KJIETKa TOJIy4aeT TaKue K€ XPOMOCOMBI, KAKUMHU 00J1aj1ajla MaTepUHCKas KJIEeTKa,
U B TOM e KoiumdectBe. CrnemoBareinbHO, KJIETOUHBIM MaTepuanl MeEXIy
JIOYEPHUMU KIIETKaMU pacrpeiessieTcs IOPOBHY.
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Puc. 8 — CxeMa MUTOTHYECKOTO JIeJICHUs )XKHUBOTHOM KiteTku (110 K. Bummm n
B. Jletne, 1975)
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MuToTHueckoe JeNeHHe NpeacTaBiser coOOM HempephIBHBIM Ipoliece,
KaXJas CTaaus KOTOPOro HE3aMETHO MEpPEeXOIUT B cleAyrolnyro 3a Heil. [l
yI0OCTBa OMHMCAHUS MPUHATO TOMPa3eiaTh MUTO3 Ha YEThIpe CTaauu: mpodasa
(mpomertadaza), meradasa, anadasa u Tenodasa.

[IpomMexyTOK BpEMEHH MEXK]y OKOHYAHHUEM OJHOTO KJIETOYHOIO JEJCHUS U
OKOHYAHHEM TMOCJIEAYIOIEr0 Ha3bIBAOT MUMOMUYECKUM YUKIOM, KOTOPBIU
MOJIPa3/IEeTSIOT HA MUTO3 U UHTEP(da3y.

Wurtepdasa Britouaer Tpu nepuoja. B nepsom nepuojae uatepdaszpl, Uaymem
BCJEN 3a MPOMIEAIMM MHTO30M H oOo3HawaemMoM G; (mpecHHTETHYECKas
nondasza) — HaKOIUIEHHE HYKJICOTHIOB, aMUHOKHUCIOT, (hepMeHTOB; B moadasze S
(cuaTeTHUECKas) - cuHTe3a HykienHoBbIX kuciaoT (JJHK, PHK) u Oenkos; B
nondasze G, (mocrcuHTeTMueckas) mpopoinkaercs cuHTe3 PHK u GenkoB (B
OCOOEHHOCTH SJIEPHBIX) U HAKATUIMBAETCS SHEPT U ISl CIEAYIOIIEr0 MUTO3a.

B uHTepdaze kaxmas HMCXOAHAs XPOMOCOMa CHHTE3UPYET CBOIO TOYHYIO
KOIMIO HEMOCPEICTBEHHO OKOJI0 cebss W3 marepuana sjpa. MHrepadaszubie
XpOMOCOMBI B KOHIIE Tiepuojia G, COCTOST W3 OTACIbHBIX HUTEH, Kaxaas W3
KOTOPBIX MOJIBEPraeTcsi CIupav3aiui camoctoaTenbHo. OHM JiekaT Tak OJU3Ko,
YTO KaXKyTCA €AUHOW CTpyKTypou. Ilpm cnupanmzanyu XpoMOCOM BO BpeMs
JIEJICHUS CO3/Ia€TCs BIICUYATIICHUE PACILICTICHHUS.

IIpoda3za — nepras daza mutoza. SAnpo KPymHOW BEIUUYHUHBI. XPOMOCOMBI
COCTOSIT U3 JIByX TOHKHUX, MPOJOJIbHO 3aKPYUYEHHBIX HUTEU — XPOMATHU, KOTOPHIC
MOCTENEHHO YTOJIAOTCA U YKOPAYUBAIOTCA. XPOMATU/IBI OCTAIOTCSI CBSI3aHHBIMU
BMECTE MpU TOMOIIM LEeHTpoMep. lLleHTpoMmepbl mNpocMaTpUBAIOTCS B BHUJC
CBETJIBIX OKPYIJIBIX 30H. XPOMOCOMBI MOCTENEHHO MPUOIMKAIOTCS K 000JI0YKe
a1pa, saepHas 000J10YKa HAYMHAET pa3pylIaThCsl.

HebGonbime Tenblla, HaXOASIIMECS B IUTOIUIA3ME, LIEHTPUOIU OOpa3yroT
KJIETOUYHBIA TeHTp. BHauane mnpodasbl LHEHTPUONMU JCNATCS U OTXOASIT B
MPOTUBOMOJIOKHBIE KOHIIBI. Mexny LHEHTPUOISIMU oOpazyrorcs
MPOTOILIa3MaTUYECKUE HUTH.

[IpomeTadaza — MPOUCXOAUT pa3pylICHHUE SACPHONH MEeMOpaHbl, SIPBIIIKH
ucuesaror. Kapuomiasma u nuromiasMa CMEIIUBAOTCS. XPOMOCOMBI JIBHXKYTCS K
HKBATOPY.

Mertagaza. XpoMOCOMBI pacronararOTCs B IUIOCKOCTH 3KBaropa H
oOpa3yloT MeTada3Hyl IUIACTUHKY. I[Ipy moOMOIIM UEHTPOMEpP XPOMOCOMBI
CBSI3aHBl C HHUTSIMU BepeTeHa JeneHus. Ha craguu Meradaszpl  Haumboliee
pa3IMyUMbl XpPOMOCOMBI M HMX OCOOEHHOCTH (uucio, ¢opMa U CTPOEHHUE),
3aKaHYMBaeTCsd (POpMHUPOBAHUE MHUTOTHUUECKOTO amnmapara. MUTOTHYECKUIMA
amnmapar COCTOUT M3 MPOTOIIa3MAaTUYECKUX HUTEH, KOTOPHIC TAHYTCS OT OJHOTO
MOJII0ca KIJIETKU K Apyromy. HUTH CBS3BIBAIOT MOJIOCA KJIETKU C IIEHTpOMEpaMu
XPOMOCOM.

Anadaza. LlenTpomeppl, CKpeIUAOIIAE JBE XPOMATUABL, JEIATCH,
XPOMATHUIBI PA3BEAUHSIIOTCA U ABUKYTCS K MOJTI0CaM. XPOMAaTHIbI TIPEBPAIAIOTCS
B JIB€ COBEpIIEHHO 00OCOOJICHHBIC MOUYepHUE XpOoMOcOoMbl. Hutu BepereHa,
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IPUKPEIJIEHHbIE K LEHTPOMEPaM, COKPAIAIOTCA M MOATATMBAIOT XPOMOCOMBI K
HOJIFOCAaM KJIETKU. B 3TOT MOMEHT XpoMOCOMBI UMEIOT Y-00pa3Hyto hopmy.

Tenogasza. XpoMocoMbl 1ocTUTarOT NoOJrOCOB. [Iponeccsl coBepmaroTcs B
OOpaTHOM TMOpSIIKE: MOSBISIIOTCS SIPBIIIKK, sIepHas 000JI0YKa, XPOMOCOMBI
YAJTUHSIOTCSA, TPUOOpPETarOT BUJA TOHKUX HUTEH, TEpSIOT CHOCOOHOCTH
OKparuBathcs. Tenoda3za 3aBepuiaeTcs 1eIeHUEM HUTOMIa3Mbl U IUTOKHMHE30M.

Meiio3. CoxHO€ e/IeHUEe KIETKH, KOTOPOE MPOUCXOAUT TOJIBKO Y BBICIINX
OpPraHM3MOB, PA3MHOXKAIOLIMXCSA IOJOBBIM IIYTEM, M CBA3aH OH C IPOLECCOM
pa3BUTHA U 00PAa30BAHUS MTOJIOBBIX KIETOK — 2AMEMO2eHe30M.

Meii03 cOCTOUT U3 ABYX MOCIEA0BATEIbHBIX IECJICHUN Apa, IEPBOE JIETICHNUE
Mel03a — peyKIIMOHHOE, BTOPOE JIEJIEHUE — SKBAIL[MOHHOE.

r

Npogasal ﬁ Mponentotesa flenvotexa 3urorena

amerul

Puc. 9 — Cxema meiio3a.

Y pacTteHuil U JKUBOTHBIX MEHO03 MOXET NIPOUCXOJUTH B Pa3sHOE BpeEMs:
IpeaIecTBOBaTh 00pa30BaHUIO TaMET WM Cpa3y e Mocje 00pa30BaHus 3UTOTHI, a
MOXET 3aHUMATh IPOMEKYTOUHOE ITOJI0KEHUE.

[lepBoe nmeneHue Mero3a — pedykyuonnoe, HaumHaeTcs ¢ npogasvl | (puc. 9),
COCTOSILIUX W3 MSATU CTAJAUM: JIenmomensl, 3Uu2omensl, Naxumenvl, OUNIOMeHbl U
OouakuHesa. Ha cranuu neToTeHbl (TOHKUX HUTUH, JIEITOC — TOHKUH, T€HA — HUTB)
XPOMOCOMBI UMEIOT BUJ TOHKUX OJHOPOJHBIX HHUTEHN, KOTOPBIE OPUEHTHPYIOTCS
apyr k gpyry. C mOMONIIBIO 3JIEKTPOHHOTO MHMKPOCKOIIA YCTAHOBJIEHO, YTO
XpPOMOCOMBI Ha CTaJuU JIENTOTEHBI COCTOAT M3 IBYX XPOMATHJ, COEIUHEHHBIX
neHTpomepoMm. Ha craguu 3uroteHsl (MapHbIX HUTEH, 3UrOC — Mapa, TeHa — HUTH)

22



napHble XPOMOCOMBI HAUMHAIOT COEJIUHATHCS MO BCEH JUIMHE (KOHBIOTUPOBATH) U
COBMeEIAThCS XpoMoMepamu. [[apHbIe KOHBIOTHPYIOIINE XPOMOCOMBI Ha3bIBAKOTCS
romoJsiornyHbiMU. [lomapHasi KOHbIOTAIIUSI TOMOJIOTHYHBIX XPOMOCOM HAa3bIBAETCS
CUHANCUCOM.

Ha cragum naxumenwvr (TOJCTBIX HUTEH, MAXUC — TOJICTHINA, TCHA — HHUTH)
IMPOUCXOJUT CHUPAIH3ALUS XPOMOCOM, B pE3yJbTaT€ YEro TOMOJOTUYHBIE
XPOMOCOMBI YTOJIIAKTCA U yYKOpauuBaroTcsi. COEAMHEHHBIE B MAPbl XPOMOCOMBI
HA3bIBAIOTCS OUBATIEHMAMU.

OHH cOCTOAT M3 YEThIpEX XpomaTud. B 1enom cBA3aHHBIE APYr C APYrom
XpOMaTUIbl JBYX KOHBIOTUPHUYIOIIUX XPOMOCOM OOpa3yloT TeTpaay, KOTopas
YETKO 3aMETHAa Ha CTaJuu IUIUIoTeHbl. Ha cramuu aumioTeHsl (JBOMHON HUTH,
JUIUIOC — JBOMHON) OOHApyKUBAECTCs MPOU3OLICAIINNA paHee OOMEH y4acTKaMH
MEXKIy TOMOJIOTUYHBIMU XpOMAaTUJIaMH B BHUJE MEPEKPEIIUBAHUS TOMOJIOTUYHBIX
xpoMatua. Takoe mepekpelrBaHUE Ha3plBalOT — XxuazmMamMu. OOMmeH
TOMOJIOTUYHBIX ~ XpPOMOCOM  YYacTKaMHM  Ha3bIBAalOT  IEPEKPECTOM  WIIH
KPOCCHUHTOBEpOM. B pe3ynbrare KpOCCHHIOBEpa NPOUCXOIUT PEKOMOMHALIMS
reHoB. B Kkaxmod mape KOHBIOTHPYIOIIUX XPOMOCOM OBIBA€T HECKOJIBKO
MEPEKPECTKOB. B ounnomene XpoMoCOMBI HAYMHAIOT OTTAJIKUBATHCA JIPYr OT
Jpyra.

Ha cragum ouaxumneza xpomocombl emie Oojee yKOpauMBalOTCA U
yronmatorces. [Ipu nepexone ot craauu npodassl I k metadaze | mabmromaercs
paspylieHre  00OJOYKH  fAJipa, HCUYE3HOBEHHME  SJPBINIEK W pa3BUTHE
aXpOMaTHHOBOT'O BEPETEHA.

B memagpaze | 6uBaneHTsl pacnoyioKeHbl HA MJIOCKOCTH 3KBATOpa MpHUYEM
UX BJBOE€ MEHbIIE [UIUIOMIHOIO 4YHUCIAa XpOMOcoM. B oTinume ot mwuTO3a
LHEHTPOMEPBI XPOMOCOM HE JENATCSA. XPOMOCOMBI CBSI3aHbI MEXAY COOOM B TOUKAX
nepekpecta. [lpu nepexone k aHadaze | Xxuma3mbl ucye3arT, Kaxzaas TeTpaaa
pacrajieTcst Ha IBe Auabl (IB€ Mapbl XpOMOCOM).

B anagaze | penykuroHHOro jeneHus Melo3a K MPOTHUBOIOJIOKHBIM
MOJIOCAM  PACXOJATCA HE XPOMATHUIIbI, a LEJIblE XPOMOCOM, paHEe IONapHO
coenuHuBIecs B mpodase Meiioza (OuBanentsl). [losTomy B menogaze | Ha
MIPOTUBOIIOJNIOKHBIX TIOJIIOCAaX KJIETKU OOpa3yloTcs TaruiougHbIe sapa, a
KOJIMYECTBO XPOMOCOM B JOUYEPHUX fAJIpax BJIBOE MEHBIIE, YEM B HCXOJHOMI
MaTEepUHCKOM KieTke. HuUTHM BepereHa JeleHusi HCYe3aloT, (HOPMHUPYIOTCS
00o0J10YKa.

XPpOMOCOMBI JOUEPHUX SIJIEP COCTOSAT U3 KAUYECTBEHHO PA3IUYHBIX XPOMATHU]]
B pe3yibTaTe OOMEHAa YYacTKaMH MEX]y TOMOJOTHYHBIMH XPOMOCOMaMHd B
npodaze 1. [locne oyeHb KOpoTKOMl MHTEpP(DA3bl (MHTEPKUHE3) MEXKAY NEPBBIM U
BTOPBIM JICJICHMEM MeiHo3a ClelyeT BTOPOE€ HKBAILMOHHOE (YPaBHUTEIBHOE)
JEJIEHUE, KOTOPOE MPOUCXOAMT 10 TUITY MUTO3A.

IIpoghasa Il xapakTepuszyeTcs UCUC3HOBCHHUEM SAPHIIIKA, SACPHON 000I0YKU
1 00pa30BaHUEM BEpETEHA JCIICHHUSI.

Ha cranun memagpaza |l ramnonnHble XpOMOCOMBI, COCTOSAIIUE U3 ABYX
XpOMaTHJ] BBICTPAUBAIOTCA LIEHTPOMEPAMH B IJIOCKOCTH dKBatopa. B auagasze 1l
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MPOUCXOUT MPOAOTbHOE JesieHrue LeHTpomep. K MpoTUBOMONONKHBIM MOJIIOCaAM
pacxoJATcsa KaueCTBEHHO Pa3HbIE XPOMOCOMBI.

B menogaze 1l obpasyrorcs smpa, coaepkamuye TaruIOUIHBIA HA0O0p
xpoMmocoM. B mporiecce Meito3a mpoOUCXOIUT TPU BAXKHBIX SIBICHUS, OTIMYAIOLIAX
MHTO3 OT MEHO03a:

1. YMeHbIIeHHWE YWCIIa XPOMOCOM BJBOE (BMECTO IUIUIOMIHOTO Habopa
rarjouaHbIM HaOOp XpoMocoMm). B mpoiiecce om0 I0TBOPEHUS B 3UTOTE
BOCCTaHABIMBAETCA AUIUIOMIHBIM HA0Op XpPOMOCOM, XapaKTEPHBIN s
COMaTHYECKUX KJIETOK BUA.

2. OOpa3oBaHHE€ KJIETOK C pa3IUYHBIMM KOMOWHAIMSIMU OTILIOBCKUX H
MaTEPUHCKUX XPOMOCOM.

3. Bo3HUKHOBEHHE HOBBIX TUIIOB XPOMOCOM, COUYETAIOIINX T€HbI POJUTEICH
B pe3yJibTaTe KPOCCUHTOBEpa (PeKOMOUHAIINK T€HOB).

Oorene3 — o0pa3oBaHue KEHCKUX TOJIOBBIX KJIETOK. ['OHMM mpeBpamaroTcs

B OOTOHUM, KOTOpbhIE MPOXOAAT a3bl pPa3sMHOKEHUS U POCTA, COJEPIKAT
JTUTUTOUAHBIN HAaOop xpomocoM. I[lyTeM MHOTOYMCIIEHHBIX MHUTO30B OOTOHUU
MPEBpAIAIOTCsl B KPYMHbBIE KJIETKU U Ha3bIBatoTcs oonutamu I mopsigka (oouwrt I).
Oomut | ¢ pumiongHBIM HAOOPOM XPOMOCOM B pe3yjbTaTe MEPBOTO JEICHUS
o0Opa3yeT JABe HEPaBHOICHHbBIC KJIETKHU C TalIouIHBIM HaO0OpPOM XPOMOCOM, OJIHA
KpyIiHasl ¢ 3amacoM NUTaTelbHbIX BemiecTB — oouut I, apyras maneHbkas,
HA3bIBACTCS PEYKIIMOHHBIM (HAPaBUTEIIbHBIM UITU TIEPBBIM TOJIIPHBIM TEJBIIEM).
Oonut | mopsigka BCTymaer BO BTOPOE AEIEHUE CO3PEBAHMS — IKBALMOHHOE U
oOpa3yeT JBE HEpPaBHOMEPHBIC KIETKH C TalUIOWAHBIM HA0OpPOM XPOMOCOM,
KpynHyl0 (00THAY) ¥ MaJeHbKyI0 (BTOpO€ HarpaBuUTelIbHOE Tenblie). [lepBoe
HaIlpaBUTEIbHOE TENbIE MOXET Pa3le/IUThCsl U JaTh JIBE HOBBIE MaJ€HbKHUE
KJIETKH — JIBa TOJIOIMTA C TaIUIOMJHBIM HabopoM XxpomocoM. Tpu mosoruTa
paccachIBalOTCs, @ OOTH/IA MPEBpaIaeTcs B 3peiyro sirekiaeTky (puc. 10).

[Ipu ooreHese M3 MEPBUYHOrO OOLIUTA OOpa3yeTcs OJHA 3peiias SIEKIIeTKa
C TalyIOWJHBIM HaO0OpOM XpomocoM. biaromapst mosouMTaMm, CcoO3peBarolas
SUIEKIIeTKa H30aBIsSETCSl OT JIMIIHUX XPOMOCOM, a HEPAaBHOMEPHOE JICJIICHUE
[UTOIJIA3Mbl  00ECIIEYMBACT >KU3HECIIOCOOHOCTh OCHOBHOM SIMIIEKJIETKH TIOCIIE
omioaoTBOpeHust. Ilocie ommogoTBOpeHus SULEKIETKH Meio3 mpekpaiaercs. B
pe3yJibTaTe OIUIOAOTBOPEHUSI TMPOUCXOJIUT OOBEAMHEHUE JIBYX TaIlJIOMIHBIX
HAOOpPOB XPOMOCOM: MATEPHHCKON U OTIIOBCKOW. 3urora (OIUIOJOTBOpPEHHAs
STIICKIICTKA) MMEET JUILIOMIHBIM Ha0Op XPOMOCOM.

CrnepMaTtoreHe3 — oOpa3oBaHHE MYXCKHUX IOJOBBIX KieTok (puc. 10).
CriepMaToroHUU B MEPUOJ SMOPHUOHAILHOTO PA3BUTHSI U JIO TIOJHOTO CO3PEBAHUS
MPOXOJAT CTAIUU POCTA U PA3MHOKEHHUS ITyTEM MUTO3A.

VY cenbCKOXO03UCTBEHHBIX KUBOTHBIX CIIEPMATOrE€HE3 MPOUCXOIUT IOCIE
NIOCTHUKEHUS II0JIOBOM 3PENOCTH Kpyribld roi. Ilocie HacTyIuieHus IMOJIOBOMU
3peNIOCTH 4YacTh CHEPMATOrOHMEB B pe3yjibTaTe poOCTa MPEBpPAIIAIOTCS B
cnepmaronuthl | mopsiaka. Takod cnepmMaToIUT C JUIJIONWAHBIM HaOOpPOM
XpOMOCOM BCTYINA€T B CTAJMI0 CO3PEBaHUS MYyTEM IEPBOr0 MEHOTHUYECKOIro
JEJeHUs] — PEIYyKIIMOHHOTO, B PE3yJIbTaTe KOTOPOro oOpa3yeTcst 1Ba
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cnepmarouuta Il mopsiaka ¢ rarngouaHbIM (OJUHAPHBIM) HAOOPOM XPOMOCOM. DTH
CIIEpPMATOLUTHI BCTYMAaIOT BO BTOPOE JCIICHHE CO3PEBAHMUS — DKBALIMOHHOE, B
pe3yapTaTe KOTOPOro OOpa3zyloTCsl CIEpMaTHIbl — HE3pesble MY>KCKHE IOJIOBBIC
KJIETKA C TalulougHBIM HabopoM XpomocoMm. M3 cmepMaTunoB (HOpMHUPYIOTCS
3peible MY>KCKHE MTOJIOBBIE KJIETKU — CIIEPMATO30UbI.

IIpu crepmaToreHese B OTIMYHME OT OOT€HE3a M3 OJHOIO CIIEPMATOrOHUS C
JTUIUIOUIHBIM ~ HAaOOpOM  XpOMOCOM 0OOpa3yeTcsi 4YeTbIpe CIEepMaTo30uja C
rariouHbIM HA0OPOM XPOMOCOM.

Y OOoJBIIMHCTBA JIUKUX JKUBOTHBIX CIIEPMATOI€HE3 MPOUCXOJUT B
OTIpeJIeICHHbIE CE30HBI (BpeMs roHa). B mpoMexyTok Mexay 3TUMH MEPUOIaMH B
CEMEHHUKAaX COJAEPHKATCS TOJIBKO CIIEPMAaTOTOHUU.

Cnepmarorenes Ooienes

3wrota
Puc. 10 — CpaBHeHuUE MPOLIECCOB CIEPMATOTCHE3A U OOTEHE3a Y JKUBOTHBIX C
TaIrIOMIHBIM YHCIIOM XPOMOCOM, PaBHBIM 2
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KonTpoabHbBIE BONIPOCHI:

1. Yrto o3HauaroT TepMuUHBI, aradaza, Metadaza, XxpoMocoma, ramera, npodasa,

LIEHTpOMeEpa, 3UroTa, Tenodasa, eHTpocoMa, Xpomaruaa, uHTepdasa, saapo,

MUTOXOHJIPUH, TU30COMBI?

Ha3oBuTe OCHOBHBIE OpPraHOUIbI KIETKA?

XHUMUYECKHUI COCTaB KIIETKHU?

KakoBbl 0coOeHHOCTH (HOPMBI M CTPOEHUSI XPOMOCOM?

HazoBuTe opranou il HIUTOMIIA3MbI U (DYHKIIUHU, KOTOPHIE OHU BBIITOJIHSAIOT?

KakoBo cTpoeHue pud0oCcoM U UX pOJib B )KU3HU KIIETKHU?

CtpoeHrie MUTOXOHJIPUI U UX POJIb B )KU3HU KJIETKA?

Mopddonoruueckoe cTpoeHHE U XUMHUUECKHI COCTaB XpOMOCOM?

Yro Takoe uauorpamMma?

10 Yto Takoe XpoMOCOMa, IJI€ OHU PACTIOJIOKEHBI?

11.Tunsr xpomocom?

12. Kakue 30HBI pa3au4aroT B XpOMOCOME B 3aBHCUMOCTH OT MHTEHCHBHOCTH
OKpalIMBAHUS CIIEHUAIBHBIMU KPACUTEIISIMU?

13. KakoBO OCHOBHOE 3HAYEHUE OILIOJOTBOPEHHUS ?

14. Kakue opraHouipl KJIETKH UIPAOT PELIAIOILYIO POJb B OCYILIECTBICHUH
HACJIEICTBEHHOCTHU ?

15. B yeM oTiIM4ne COMaTUYECKUX KJIETOK OT IOJIOBBIX?

16.CtpoeHue sijpa COMaTHYECKOM KIIETKH.

17.01nune npokapuoT OT 3YKapUOTHBIX OPTaHU3MOB?

18.0OcHOBHBIE (YHKIIMH XPOMOCOM U UX YHHUKaJIbHbIE CBOMCTBA?

19.4Y10 Takoe miaeyeBor HHAEKC XPOMOCOMBI?

20. CtpoeHue U poJib JIM30COM B KJIETKE?

21.CtpoeHue U poJib HIOIIA3MAaTUYECKON CETH B KIIETKE?

22.KaKky1o pojib B KJIETKE BBIINOJIHAET annapat ['onbaku?

23.Kakue HaOmMoOgalOTCs pasiauuvs MEXKIy COMAaTHUYECKUMU M TOJOBBIMU
KJIETKaMH 110 Habopy XpoMocoM?

24. Kakne XpOMOCOMBI Ha3bIBalOT TOMOJIOTUYHBIMU?

25.YT0 Takoe rariouaHbIA U TUILTONIHBIA HAOOPEI XpPOMOCOM?

26.HazoBuTe  AMIUIOMAHBIE YHMCIA XPOMOCOM Y  OCHOBHBIX  BHUJOB
CEJIbCKOXO3SIICTBEHHBIX KUBOTHBIX.

27.Yt0 Takoe KapUOTUIl U KAaKOBBI €ro OCOOEHHOCTH Yy pa3HbIX BHJIOB
KUBOTHBIX ?

28.110 xakuM XxapaKTepUCTHKAM U3y4arOT KAPUOTHIIBI?

29.Tlo kaKkuM XapakTEPUCTUKAM MPOBOJIAT UACHTU(DUKAIIMIO XPOMOCOM?

30.B yeM 3akiroyaeTcsi FEHETUYECKask CYIIHOCTh MUTO3a?

31.B yeM 3akitouaeTcsl FeHeTUYECKas CYIIHOCTh Meio3a?

32.Yto npoucxoauT B HHTEpGa3e MUTO3a IO Iepuogam?

33.B pe3ynbrare Kakux MpPOLECCOB MeHO3a CO3JAlTCA MaTepuajbHbIC
MPENNOCHUIKY YBETUUEHUSI KOMOMHATUBHON U3MEHYMBOCTH?

34.Tlouemy B pe3ylbTare MUTO3a BO3HUKAIOT JIOYEPHUE KIETKH C
UJEHTUYHBIMA HA0OpaMH XpOMOCOM?

©CONDUIEWN
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35.YTo Takoe raMeToreHes?

36.B ueM OCHOBHBIE pa3InyuUs MEXAY CIIEPMATOT€HE30M U OOTEHE30M?

37.KakoBO reHeTHYECKOE 3HaYEHUE OILIOAOTBOPEHUS ?

38.B ueM oTiiMumne noJ0BOro U 0€CroIoro pa3sMHOKEHU?

39.Y10 Takoe ayTOCOMBI?

40.K xakomy moJly 1Mo KapuOTHUITYy OTHOCSITCS MY>KCKHE U KEHCKHUE 0COOU
MJIEKOMHUTAIOIINX U NTULL?

23AKOHOMEPHOCTH HACJIEAOBAHUA ITPU3HAKOB I1PHU
HOJIOBOM PABSMHOXEHHNH
3ansaTue 5. MoHOrnOpuaHO€E CKpelMBaHHe

Hean 3anaTus. V3ydeHue 3akOHOMEPHOCTEW HACJIEIOBAHUS MPU3HAKOB
Ipyu MOHOTHOPHUJIHOM CKpellMBaHUHU. B mporecce u3ydeHus 3aKOHOMEPHOCTEH
HACJICTOBAHMS OCMBICITHTH M TIOHATH 3aKOHBI MeHIesl.

MeTtoauveckue ykazaHusi. YeCTb OTKPBITUSI OCHOBHBIX 3aKOHOMEPHOCTEU
HACJIEIOBAHMS TIPU3HAKOB, HAONIOMAONIMXCS TPU THOPUAN3ALUU, TPUHAICKUT
I'peropy (HMoranny) Menmemo (1822-1884) — BbimaromieMycs aBCTPUHCKOMY

CCTCCTBOUCIIBITATCIIIO. MGHIIGJ'IB - OCHOBOIIOJIO?KHHK MCTOJa
FI/I6pI/IIIOJIOFI/ILICCKOFO HaCJICIOBAHMS ITPU3HAKOB M €0 OCHOBHBIC ITOJIOKCHHA .
1. I/I3y‘-ICHI/IC HACJICAOBAHUA IIPHU3HAKOB OCYHICCTBIIICTCA Ha OCHOBC

CKpPCIMBaHUSI KUBOTHBIX HCXOAHBIX POJUTEIBCKUX (OPM, a TOJIYYEHHOTO
rUOpPUIHOTO WM TIOMECHOTO TOTOMCTBAa M3Yy4aeTCs XapakTep HacaeJ0BaHUS
MIPU3HAKOB B IEPBOM, BTOPOM U PEKE TPETHEM MOKOJCHUSIX TOTOMCTBA.

2. Jns  ckpemuBaHUs — MOAOUPAIOT  POJAUTENbCKHE  (OPMBI  YETKO
pa3IMuUMBbI€ TIO OTJEIbHBIM KOHTPACTHBIM (Y€TKO BBIPQ)KCHHBINU, HAIIPUMED: 1IBET
I[BETKa — KPACHBIM M PO30BBINA; MaCTh y *KHWBOTHBIX U€pHAas WM KpacHas) WU
aJbTEPHATUBHBIM (MPSIMO MPOTUBOIOJIOKHBIC, HATPUMEDP: HAJIMYUE POTOB WM MX
OTCYTCTBHE (KOMOJIOCTh) WJIA aJJIeIOMOP(HBIM MTPU3HAKAM.

3. JInsi cCKpellMBaHusl UCIIOIb30BaTh YUCTONOPOJHBIX KUBOTHBIX U YUCTHIX
JMHUK. YUCTONMOPOAHOCTP M YKWCTOTA JMHHUM IIPOBEPSAETCA CKPEIIMBAHUEM
YKUBOTHBIX MEXIy co00i B TeueHue 2 — 10 mokosieHuH.

4, Benercss TOYHBIM MaTEeMaTUYECKHMWA Y4Ye€T HACIEIOBAHUS KaXIOTO
MpU3HaKa B OTACIHHOCTH. J[JIs1 BBISBIICHUS HACIIEOBAHUS MPU3HAKA HEOOXOIUMO
WCIIOJB30BaTh THOPUAOB WM TIOMECEeM TMEpPBOTO U  BTOPOrO  MOKOJICHUIA.
[IpoBoUTH ONHMCaHWE MPU3HAKA KAXIOrO0 MOTOMKA M MOJCYUTHIBATH KOJIUYECTBO
rUOpUIOB WUJIM TIOMECeW MEePBOr0 W BTOPOTO MOKOJICHUN MMEBIIMX T€ WIM UHbBIC
MPU3HAKH.

5. ['ubpunoB mepBoro mnokojeHuss MeHJenb CKpeluBal ¢ PacTCHUSMHU
POIUTENILCKUX COPTOB M TAKOE€ CKPEIIMBAHUE TENEPh HA3BIBAIOT — BO3BPATHOE, U
MOJIYY€HHOE TTOTOMCTBO 0003HA4aroT F .

6. CkpenuBanue B KOTOPOM YHYaCTBYET POJUTEIbCKUN COPT C MPU3HAKAMU
HE TOSIBUBIIMMUCA y THOpHIOB 1 mokoneHuss MeHenb UCronap30Bal s
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YIIYYIIEHHUs] COCTaBa W YUCTOTHl raMeT U TMOPHUIIOB MEPBOIO MOKOJEHUsS, TaKoe
CKpEIIMBaHUe Ha3bIBaeTCs aHaM3upyromumMk; PR

7. Menpaens nns yaoO0cTBa 0OpaOOTKHM MOMYYEHHBIX JaHHBIX MPUMEHSII
OyKBEHHbIE 00O3HAYEHUS HACIECACTBEHHBIX JJIEMEHTOB Pa3jMYHBIX MPU3HAKOB.
HacnenctBeHHBIMU 37IEMEHTaMH OH Ha3bIBaJl, HACTEJACTBEHHBIC 33JIaTKU WM TE€HBI
B COBPEMEHHON TEPMUHOJIOTHH, KOTOpPbIE 00yCIaBIMBAIOT Pa3BUTHE KOHKPETHBIX
npusHakoB. [Ipu3Hak OAHOrO W3 poOAMTENCH MPOSBICHHBIM y TrudpuaoB 1
nokoyieHus: MeHjienb Ha3Basl JJOMUHAHTHBIM T.€. TOCHOJCTBYIOIIUM M 0003HAYMII
Oonpiioi OykBoW JatuHckoro andasutra A,B,C, u T.A. a HE NPOSBUBIIMKCA
NpU3HAK y TUOPHUIOB U TOKOJEHHUS PELECCUBHBIA (OTCTYIUIEHUE), 00O03Hayal
MajbiMHi OykBamHu JaT. Andasura a,B,c, ¥ T.1.

8. [Ipyu wu3ydeHun HacieAOBaHUS MPU3HAKOB  COCTABISIOT  CXEMBbI
CKpEILMBAHUS U NIPU T€HETUYECKOM WJIM THOPHUI0JIOTMYECKOM aHaJIu3€e JJIsl 3allucu
CXEMBI CKpCIIMBAHUS TOJB3YIOTCS ONpeAcieHHbIME TpaBuiamu: P (Parents —
POIUTENN) — POIUTENBCKHE (HOPMBI, 3aT€M PSAIOM 3aIlMCHIBAIOTCS WX TCHOTHUIIBL
X— 3HAK CKPCIIMBAHHUS, KOTOPBIA CTABIT MEXKIY POJUTEIAMHU; @ - KCHCKHU MOJ
(3epkano Benepsl); & - MyXCKOW IOI (CHMMBOJ IUIAHETHI MApC IIUT U MeH).
['eHOTHI ’KEHCKOW OCOOM MUIIETCS HA IEPBOM MECTE, B OTIIOBCKOI Ha BTOpoM. B
CTOKE HW)KE€ pPOIUTENEH 3aluChIBAlOT THUMBl TMPOU3BOJAMMBIX HWMH TaMerT,
o003HayaeMble OYKBOil I'. [ €HOTUIIBI TOTOMKOB MEPBOTO MOKOJIEHUS 0003HaYaeTcs
oyksoit Fy (Filli — netn), Broporo nmoxosenus F,

B 1909 rony HoranceH 3ameHMs TepMHUH «(PakTop» O3HAYABIINN OCHOBHYIO
€IMHUILY HACJIEICTBEHHOCTH, TEPMUHOM «T€H).

I'en — 3TO >rMeMeHTapHasl €IUHMIIA HACJIEICTBEHHOCTH, MPEACTaBISAIONIASN
coboit onpeneneHusbiii yuactok JJHK, konTponupytromas cuntes 6emnka, pepmenra,
rOPMOHA, BIUSIONIAs HA pa3BUTHE KOHKPETHOTO MpHU3HAKa, CBOMCTBA OpraHU3Ma.
['en oOmamaeT — omnpeaeneHHON Ouoxumuuecko (QyHkuue, dopmupyer u
U3MEHsAeT TMpu3Hak. [7aBHas (QyHKIMA TeHAa — MPOTPaMMHPOBAHUE CHHTE3a
(GhepMEeHTHBIX U Ap. OEITKOB.

XpPOMOCOMBI, OTHOCSIIIIMECS K OJTHOU Mape, Ha3bIBAIOTCS TOMOJIOTMYHBIMU. B
rariouHOM Habope XpOMOCOM (TOJIOBOM KJIETKE — raMeTe) UMEeTCs TOJIbKO OJHMH
T'€H, OTBETCTBEHHBIN 3a pa3BUTHE JAHHOTO MPU3HAKA.

B numnonanoMm Habope XpomMocoM (B COMAaTHYECKHX KJIETKaX) COJAEPKATCs
JIB€ TOMOJIOTMYHBIE XPOMOCOMBI U COOTBETCTBEHHO JBa I'€HA, OIpPEAEISIOLINe
pa3BUTHE KAaKOT0-TO IPU3HAKA.

Annenu — 5T0 (OPMBI COCTOSIHMSI T€HA, alljieid JIOKAJU30BaHbl B
OJIMHAKOBBIX JIOKYCaX TOMOJIOTHYHBIX XPOMOCOM W OIPENESIOT HalpaBieHHE
pa3BuTHs mpuzHaka. Kakaplii reH HaXOJUTCS HE MEHEEe YeM B JBYX aJUIeIbHBIX
COCTOSIHUSIX — TOMHHAHTHAs aJlieNib «A» U PEeLieCCUBHAS «a».

JIokyc — y4acTOK XpOMOCOMBI, B KOTOPOM JIOKAJIU30BaH ONpEICICHHBIN T'eH
«A» wn «a». JIokyc MOXeT OBbITh CIOKHBIM, COCTOSIIIMM K3 MHOTHX TECHO
CUEIUICHHBIX MeXAy co0oil reHoB. Ilpu KoHBIOraMu XpoMOcOM B Meiio3e,
KOKIBIM  JIOKYC XPOMOCOMBI  JIEKHUT BO3JI€ COOTBETCTBYIOIIETO JIOKycCa

28



TOMOJIOTUYHOW XPOMOCOMBI, 4YTO U TNPHUBOJUT K OOMEHY TeHaMu JABYyX
TOMOJIOTUYHBIX XPOMOCOM, T.€. MPOUCXOAUT MPOIECC KPOCCUHTOBEPA.

@enomun — COBOKYIMHOCTH BCEX MOP(OJOTHUECKUX M (PU3NOIOTHIESCKUX
MPU3HAKOB OpraHu3Ma. JTO KOMIUIEKC BCEX MPHU3HAKOB OpraHM3Ma M BHEIIHEE
NpOsIBJICHUE TpU3HAKOB. DEHOTUIl TPEACTABISAECT pPE3yiabTaTa COBMECTHOTO
JIECHCTBUS T€HOTHUIIA U cpebl ((PeHOTUN = TeHOTHII + cperia).

I'enomun — COBOKYNHOCTh BCEX TI'€HOB WJIM HACIEJICTBEHHBIX 3aJaTKOB,
JIOKAIN30BaHHBIX B XPOMOCOMaX OpPraHU3Ma, ONPEIEISIIOIINX Pa3BUTHE IPU3HAKOB
uiu heHOTHUIIA.

I'omo3ucoma — >KVUBOTHBIM OpraHu3M, HUMEIOIIUN OJMHAKOBBIC AaJIJICIH
OJIHOTO KOHKPETHOr'O T'eHa, TOMUHAHTHBIC aJiie AA WU PEIECCUBHBIE alieu
aa. C 4yeTroM 3TOr0 >KUBOTHBIE MOTYT HMMETh TOMO3UTOTHBIM JOMHUHAHTHBIN
reHOTUN A A WM TOMO3UTOTHBIN PELIECCUBHBIN F€HOTHII aa.

I'emepo3uzoma — >XVUBOTHBIA OPraHU3M HMEIOIIUN PA3HBIE AJUIEIU OJHOTO
reHa B TOMOJIOTHYHOM Mape XpoMOCOM, IOMUHAHTHAs ajuielib A U pelieCCUBHAs a.

I'emepo3ucomnocms — HTO TEHETHYECKas CTPYKTypa TEHOTUIIA U
TOMOJIOTUYHOM XPOMOCOMBI MMEIOT pa3Hbl€ alieid OJIHOTO WM HECKOJBKUX
TE€HOB U C YYE€TOM ATOTO >KMBOTHBIE MOTYT UMETh F€TEPO3UTOTHBIN TOMUHAHTHBIN
renotun Aa; AaBB.

Monocubpuonoe ckpewyuganue — >TO CKPCIIMBAHUE ABYX OPTraHU3MOB,
Pa3IMYAIOIINXCS IO OJHOM Mape KOHTPACTHBIX (AJIbTEPHATUBHBIX ) TPU3HAKOB.

Hanpumep: PacrteHne, wuMeEIOIIee IKEIThlE CEMEHA, CKpPELIUBAIN C
pacTeHUsIMU C 3eleHbIMU ceMmeHamu. JKenras okpacka JoMuHHpyeT (A) Hax
3eJICHOM (a).

P Q44 x Jaa

JKeJTada 3CJICHAas

r A a

F1 Aa — xenras okpacka (ruOpuaHoe noromctso) (I 3axon Mendens, 3axom
e0UH000PasUsL 2uOPUO0E NEPBO2O NOKONICHUS)

Ha ocHOBaHMM oOmnbITa YCTaHOBICHO, YTO B TEPBOM  IOKOJIEHUH
MPOSIBIISIIOTCS IOMUHUPOBAHUE W €IMHOOOpa3ue€ MOTOMKOB IMEPBOTO IMOKOJEHUS.
DTa 3aKOHOMEPHOCTh MMOJY4YWJIa Ha3BaHHME 3aKOHA, WJIM NpaBWia, €IUHOOOpa3usd
rHOpUI0B TEPBOrO TOKOJCHWS, WM 3aKoHa gomMuHHpoBaHus (1-ii  3akoH
Mennens).

[Ipu ckpemrMBaHUM JOMUHUPYIOIIUMK MPU3HAK ITOJABIISIET PELECCUBHBIN
(3eneHbIi) U BCE€ MOTOMCTBO OKa3bIBAETCS C JKEITbIMU ceMmeHaMu. [Ipu 3TOoM
pelLIeCCUBHBIN MPU3HAK (3€JIEHBII) OCTaeTCsl MPU COYETAHUU C JOMUHUPYIOIIUM B
CKpPBITOM cocTOosiHUM. OO ATOM MOKHO CYJUTH MO pe3ysibTaTaM aHajIu3a MOTOMKOB

BTOpOFO TIOKOJICHU .
P QAa X JAa

r A a A a
F, AA Aa Aa aa

1 2 1
Kenreie 3eJICHEIC
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2 ¢enoTuna — 3 KeNThIX, | 3eTCHBIN
3renorumna — 1 AA, 2Aa, laa
AA:2Aa:aa
[Ipousonuio pacuierieHue 3:1. 9TO COOTHOLIEHHUE BhIpAXXaeT emopoui 3akon Menoens,
Wjiu 3aKOH pacuienjieHu.
3ajaum HAa MOHOTHOPHUIHOE CKPelllMBAHUE.
3agaua 1. I'eH 4epHON OKpAaCKM KPYIHOTO POraroro CKOTa JOMUHHUPYET Hal
reHOM KpacHoOW okpacku. Kakoe moTtomMcTBO F; mOMyduTcs OT CKpEIIMBAaHUS
YEpPHOTO TOMO3UTOTHOTO OBbIKa C KpacHbIMH KopoBamu? Kakum OyaeT mOoTOMCTBO
F, oT ckpemmBanus Mexay coboit Takux rudbpuaos? Kakume tensita poasrcs oT
KpacHOro ObIKa ¥ THOPUAHBIX KOPOB U3 F;?
3amaya 2. CraHzapTHble HOPKH MMEIOT KOPUYHEBBIA MEX, a aJeyTCKue —
roiryooBaro-cepblii. I Te M Japyrue — TOMO3HMIOTHBI, IIPU YE€M KOpPUYHEBAs
OKkpacka nomuHupyer. Kakoe moromctBo F; momydures OT CKpelumMBaHUs ABYX
Ha3BaHHBIX TOpoA? UTO MOJyduTCs B PE3YNbTaTe CKPEIIMBAHUS MEXIY COOOM
Takux rudbpunoB? Kakoil pe3ynbTaT JacT BO3BpAaTHOE CKPEIIMBAHUE aJCyTCKOTO
OTLIA C €r0 THOPUAHOM 104ephI0?
3amava 3. Y TOMaroB TeH, OOYCIOBJIMBAIOIIUNA HOPMAJIbHBIA POCT,
JOMUHUPYET HaJl TeHOM KapiaukoBocTu. Kakoro pocra Oymayt motoMku F; oT
CKpEILMBaHUsI TOMO3UTOTHBIX BBICOKMX PACTEHUM KAPIUKOBBIMHU? A  Kakoe
noTOMCTBO F, cliemyer oXujgaTh OT CKpPEIIMBAHMUSI TOJBKO UYTO YHOMSHYTBIX
ruopuoB? Kakoil pe3ynpTaT JaeT BO3BpaTHOE CKpEUIMBaHUE MpeacTaBuTene F; ¢
POAUTENBCKON (DOPMOM KapJIMKOBOTO pocTa?
3amaua 4. lVMMyHHOCTH (HEBOCIIPMMMYHUBOCTH) K TOJIOBHE Yy OBca
JTOMUHUPYET HaJ MOpakaeMoOCThbIO 3TOM 00Jie3HbI0. Kakoe MOTOMCTBO MOJTYYUTCS
OT CKpCIMBaHUS TOMO3UTOTHBIX HMMYHHBIX OcCO0El C  pacTEHUsMH,
MOpa)kaeMbIMU TOJIOBHEN? UTO MOJIyYUTCS OT CKPELIMBAHUS MEXAY COOOM TaKHX
rubpuoB? Kakoi pe3ynbTaTr JacT BO3BpAaTHOE CKpelIMBaHue pacTeHuil Fy ¢ aToit
pOIUTENHCKON (HOPMOIA, KOTOpast TUIIIEHA UMMYHHUTETA?
3amaua 5. I'en deprunpHOCTH (T. €. CHOCOOHOCTH K OILIOIOTBOPEHHUIO)
METEJNKHA y KYKYpYy3bl JTIOMUHUPYET HaJ F€HOM €€ SIAEPHOM cTepuibHOCTH. Kakue
METEJIKA OyAyT y KYKYpy3bl, MOJYyYEHHOH OT CKpEIIMBAaHUS TOMO3UTOTHBIX
pacTeHull ¢ PepTUTHLHBIMU METEJIKAMU M PACTEHUN CO CTEPHJIBHBIMUA METEIKaMu?
UTto mnonmyuuTcs OT CKpemmMBaHUsA MEXAy coOoil Takux rudpumoB? Kakoi
pe3yJbTaT JacT BO3BpPATHOE CKpelIMBaHWE pacTeHuil F;, ¢ ToMl poauTenbCKOU
dbopmoii, KOTOpasi UMEET CTEPUIIbHBIE METEIKHU ?
3agaya 6.Y TOMaroB TreH, OOYCJIOBJIMBAIOIIUM KpacHbIM IIBET IUIOJOB,
JTOMUHHPYET HAJl TEHOM KEJITOM OKpackd ux. Kakue mo nsery, mioabl OKaxXyTcs 'y
pacTEHUl, TOJYYEHHBIX OT CKPEIIMBAHUS TOMO3UTOTHBIX KPACHOILJIOAHBIX
pacteHuit ¢ oxenrorsonHbiMu? Ilepeuncnure Bce (QopmBI, Kakue MOTYT
MOJIYYUTHCSI OT CKPEIIMBAHUS OJHOTO M KPACHOIUIOJAHBIX npeacrasurenen F, ¢ Fi.
UTO MOMyYUTCA OT CKPEIIMBAHMS MEXTY COOOM >KENTOIUIOAHBIX MPEACTaBUTEICH
F,?
3amaua 7. Y KpYIHOTO pOTAaTOrO CKOTAa IeéH KOMOJOCTH (T. €. 6e3poroctu)
JOMUHUPYET HaJ TeHoM poraTtoctu. Kakoe moroMcTBO F; MOXXHO 0KMAATH OT
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CKpEILMBAaHUS POraToro OblKa C TOMO3UTIOTHBIMH KOMOJIBIMM KopoBamu? Kakum
Oyner moToMcTBO F, OT ckpemmBaHus MexAy coOoi Takux rubpumoB? Kakwe
TEJSITa MOTYT POJIUTHCS OT KOMOJIOTO ObIKa U3 MoKoJieHus Fy 1 ruOpuaHoi KOpOBBI
u3 mnokoneHuss Fi;? A or ckpemmBaHHMS MEXAy CoOOM JBYX pOrarhix
MIpeICTaBUTENICH TTOKOICHUS F?

3amaya 8. I'en panHero co3peBaHUs SUMEHA JOMUHHPYET Haj
no3aHecnenocTeio. Kakumu okaxyrtes pacteHust F, moigydyeHHble B pe3yJbTaTe
ONBUJICHUS TOMO3WTOTHOI'O PAHHECIEIOr0 PacTEHUs IbUIBLIOM IO3JHECHENOoro?
Kakum Oyzner suMeHb BTOpOro mnokosieHust F,? A 4To MOXKET HOJy4yUThCS OT
CKpEILMBAHUS OJTHOTO U3 MO3IHECIENbIX MpeacTaButene F, ¢ F;?

3amaua 9. VY oBca MMMYHHOCTb K p)KaBUMHE JOMUHUpPYET Haj
MOPaKaEMOCTBIO 3TOH 00Je3HbI0. Kakumu okaxytcest ruOpuasl F, oT ckpenyBanus
MOPaKa€MOI0 PrKaBUYMHOM OBCa C TOMO3UIOTHBIM HMMMYHHbIM? Kakum Oyxer
BTOpoe mokojeHne F,? UYTo mMOIyduTCs, €CIuM CKPEeCTUTh MeXay co0oil
NopakaeMble p>KaBUMHOM pacTeHus u3 nokoieHus F,? Ilepeunciure Bce popMsl,
KOTOpbIE MOTYT BO3HUKHYTh OT CKpPELIMBAHHUS OJHOIO M3 HMMYHHBIX
npeacraBureneit F, ¢ Fi.

3anaya 10. 3epHO MIIEHUIIBI MOXKET ObITh CTEKJIOBHIHBIM WM MYYHUCTBIM,
IIPUYEM CTEKJIOBHIHOCTh SIBJIIETCSI JIOMHUHAHTHBIM IIpu3HakoM. Kakwue 3epHa
OKaxyTcsi y TuOpumoB F; OT ckpeumBaHMs TOMO3WUIOTHBIX PAcTEHHH CO
CTEKJIOBUAHBIMHA 3€pHAMHU C PACTCHUSIMH, UMEIOIIMMHU My4HHUCTBIE 3epHa? Kakne
pacTeHus Moiy4arcsi BO BTOpoM rnokojeHuu F,? Kakue 3epHa MOXHO OXKUIATh y
pacTeHul, MOJYyYEHHBIX OT CKPEIIUMBAHUS OJHOTO U3 MPEACTaBUTENEH MOKOJEHUS
F, co crekmoBuaHbIMU 3epHaMu ¢ pacteHueM w3 F,? Kakoii pesyaprar mact
CKpelIMBaHuE Mexay co00l ABYX npenacraBurenei F, ¢ MydyHucTeiMU 3epHaMu?

3ansiTue 6. JlurudpuiHoe cKpenuBaHue

Heab 3anusaTus. M3yyeHne 3aKOHOMEPHOCTEW HACICAOBAHUS IPU3HAKOB
opu JUTHOPUAHOM CKpeuuBaHuM. B mpoiecce u3yyeHUs 3aKOHOMEPHOCTEH
HACJIEJOBaHUSI OCMBICIIUTh W MOHSThH 3aKOHBI MeHaens.

Meroanueckue ykazanusi. CKpeniBaHuE KUBOTHBIX, PA3IMYAOIINUXCS O
JIBYM TIapam MpPU3HAKOB, HA3bIBACTCSA JUTHOPUIHBIM.

CenexknpoHepsl B CBOEM paboTe MBITAIOTCS COEIUHUTH B TIOTOMCTBE
HECKOJIbKO XO3SIMCTBEHHO MOJIE3HBIX MPU3HAKOB, T.€. BEIYT CEJIEKIUIO MO JIBYM U
0onee npusHakam. [loaTomy, W3yueHue U 3HaHHE 3aKOHOMEPHOCTEN HacIeA0BaHUs
¥ KOMOMHUPOBAHMS PU3HAKOB UMEET OOJIbIIOE MPAKTHUYECKOE 3HAUCHHUE.

[Ipyn nuruOpuIHOM CKpEUIMBAaHUU, B KOTOPOM IOJydaeTcsl HacleAOBaHHUE
JIBYX TIap MPHU3HAKOB, '€Hbl KOTOPBIX HAXOJATCS B Pa3HbIX TOMOJIOTUYHBIX Mapax
XpOMOCOMax, Ha OCHOBE TIIOJHOTO JOMUHUPOBAaHUS W  HE3aBHCHMOIO
KOMOMHHMPOBAHMUS TPU3HAKOB (T€HOB) TOTOMCTBO IE€PBOrO TOKOJEHHUS IO
deHOTUITYy W TEHOTUIY OJHOPOJAHOE M HMEET JOMUHHUPYIOIIME MPU3HAKU
POIUTENEH.
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[Ipn ckpeunmBaHuKM MeEXIy COOOM AMreTepo3UroT MEepPBOrO IMOKOJICHUS
pacllIeIieHHe BO BTOPOM MOKOJIEHUU 1O (heHomuny pyu MOJHOM TOMHUHUPOBAHUU
B cooTHolieHnd 9AB:3AB:3aB:1aB u no cenomuny 1AABB:2AaBB:2AABB
:4AaBB:1aaBB:2aaBB:1AABB:2AaBB:1aaBB.

3HaYUT BO BTOPOM I[IOKOJICHWH CpEeAd TNOTOMKOB 8 ¢eHotunoB u 9
TE€HOTHIIOB.

Tpemuit 3axon Mendens WIW 3aKOH HE3aBUCHUMOIO HACJIEIOBAHUS
HeaJUIENbHBIX TeHOB. [Ipum ckpemuBaHuuM ABYX TOMO3UTOTHBIX  OCOOEH,
OTJIMYAIOIIMUXCS IPYT OT APYTra IO JIByM MapaMm aJIbTEPHATUBHBIX MTPU3HAKOB, I'€HBI
HACIIEYIOTCS HE3aBUCUMO JPYT OT JApyra U KOMOMHUPYIOTCS BO BCEX BO3MOXKHBIX
couetaHusix. Tperuid 3akoH MeHaens NPUMEHUM JIMIIb K HACJICIOBAHUIO
aJUIENIbHBIX Map, HAXOASAMIUXCS B PA3HBIX MTapax TOMOJOTHUYHBIX XPOMOCOM.

AHaJIN3 pe3yJIbTaTOB CKPEUIMBAHMS BCEI/1a HAYMHATH C ONPEEICHUS TUIIOB
rameT o0pa3yemMbIX y pOJUTENbCKUX ocoOel. TouHoe yCcTaHOBICHUE THIIOB raMeT
MIOMOTaeT NPABUIILHO TPOBECTU FEHETUYECKUI aHaJU3.

[Ipu 00pa3oBaHUM TMOJOBBIX KIETOK MPOUCXOJUT MEHO03, B MPOIECCE
KOTOPOTr'O MapHbIE XPOMOCOMBI U PACIOJIOKEHHBIE B HUX T'€Hbl PACXOMSTCS B JBE
MIOJIOBBIE KJIETKU M U3 KAXJIOW Maphl aJUIEIbHBIX T€HOB B TAMETY MOMAIAET TOIBKO
10 OZITHOMY T'€HY.

Hanpumep, y aurereposurotrsl AaBB o0pa3yetrcss 4 Tuna rameT B paBHOM
COOTHOIIeHUH 1o 25 % kaxnaoro tuna — AB:AB:aB:aB (3aKOH 4acCTOThI TaMeT —
yemeepmolil 3aKkoH Menoens).

[Ipu pemieHun 3amady  Ha JUTHOPUAHOE CKpElIMBaHUE HEOOXOIUMO
UCIOJIb30BaTh Tpaduueckuii MmeToy — pemietky [lennera.

[IpuMeHeHre Takoi peleTKH YMEHbIIAT BO3MOKHOCTD OIIHOOK.

PemieTtka cocTaBisieTcsl COOTBETCTBEHHO KOJIWMYECTBY THUIIOB TaMET Yy
CKPEIIMBAEMBIX JKMBOTHBIX. ['aMEThI pOaMTENIEN 3alMChIBAOT B pemieTKy [leHHera
0 BEPTUKAIM M TOPU30HTAJIM, a4 HAa HMX I[EPECEUYCHHH B KJIETKaX pPEUIETKH
BIIMCBIBAIOT T'€HOTHUIIBI TOTOMCTBA.

Pemenne TuoBBIX 3a71a4.

3amanue 1. IlpoBoauTtcst ckpemnBanue koOened MOpojbsl KOKep-ClaHWEeTh
YEpHOM  MaCTH  KOPOTKOLIEPCTHBIX C  CYKaMM  KOPUYHEBOWU MAacCTH
JTIMHHOIIEPCTHBIX. [Tonyueno motomcTBo F1 u F,.

1. KakoBbI T€HOTHUIIBI CKPEITUBAEMBIX POJIUTEIICH?

2. deHOTUN M TEeHOTHI ITOTOMKOB F17?

3. deHOTHI, U UX COOTHOIIEHHE B ITOTOMCTBE F>.

B — yepHas MacTh, B — KOpUUHEBasA MaCTh

A — KOPOTKOIIEPCTHOCTh, a — JUIMHHOIIEPCTHOCTh

Pemenue:
P Q BBaa x & BBAA

KOpHUY. MacCTb 4Y€pHasi MaCTb
JJIMH. IIEPCTh KOpOTKas IMEPCTh

r BA Ba
F1  BBAa x BBAa uepHas MacTb KOPOTKOIIEPCTHbIE AUTETEPO3UroThl (1 3akoH Mennens)
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F,

BA Ba BA Ba
BA | BBAA | BBAa BsAA BsAa
YepH. YepH. YepH. YepH.
KOPOTK. | KOPOTK. KOPOTK. | KOPOTK.
Ba | BBAa BBaa BBAa Bgaa
YepH. YepH. YepH. YepH.
KOPOTK. | JJIVH. KOPOTK. | JJIVH.
BA | BBAA BsAa BBAA BBAa
YepH. YepH. KOpHY. KOpHY.
KOPOTK. | KOPOTK. KOPOTK. | KOPOTK.
Ba BBAa Bgaa BBAa BBaa
YepH. YepH. KOPHY. KOPHY.
KOPOTK. | JJIMH. KOPOTK. | JJIMH.

OtBet:
[eHOTHITBI CKPEIMBAEMBIX POAUTENEH: TOMO3ZUTOTHBIM JOMUHAHTHBIN ('
TOMO3HUTOTHBIN PEIIECCUBHBIN .
DdeHoTHUIl IOTOMKOB Fl — UcpHadg MaCTb U KOPOTKOIICPCTHOCTD.
I'eHoTHII TOTOMKOB Fj_ — AUTCTCPO3UTOTHI 110 reHaM MAaCTU U AJIMHBI BOJIOCAHOI'O ITIOKPOBA.
B notomcTBe F2 YCTBIPC (beHOTI/IHa B COOTHOIIICHHNHN .
9 — yepHast MacTh KOPOTKHUI Botoc BBAA
3 — yepHas MacTh JUIMHHBINA Bojioc BBaa
3 — KOpUYHEBass MacTh KOPOTKUI BOJIOC BBAA
1 — xopuuHeBas MacTh JUIMHHBIN BOJIOC BBaa
TpeTI/Iﬁ 3aKOH MGHI[GJ'IH HJIN 3aKOH HE3aBHCHUMOTI'O HACJIICAOBaHUA HCAJIJICIIbHBIX I'CHOB.
3amanne 2. Y KPYIMHOTO pOTAaTOrO CKOTa KOMOJIOCTh (OTCYTCTBHE poroB — H)
JOMUHUPYET HaJl poraTtocThio (H), yepHas macth (B) Han xpacuoit (B). Jlokyc H
JIOKaJIM30BaH B IepBoi xpoMocoMe. O0a reHa HacleayrTCsl HE3aBUCHMO.
KpacHbIx poraTbIXx KOpPOB OCEMEHWJIA CIEPMOM TOMO3UTOTHOTO KOMOJIOTO

gyepHoro Obika. B Bo3pacte 1.5 mer Tenmok mepBoro mokojeHus F; ocemeHumam
CIIepMOI KOMOJIOTO YEPHOT0 ObIKA TAaKOTO JK€ TeHOTHUIIA, KaK Y TEJIOK.

1. Onpenenutb reHOTHUIT POIUTEIICH.

2. I'enotun u heHOTUTI MOTOMKOB F

3. TI'enorun u perorun moromkoB F, CooTHOIIEHNE TEHOTUIOB M (DEHOTHUIIOB.

Pemenue:
P Q muBB x & HHBB

porarbie KOMOJIBIC
KpacCHas MacTb YCpHad MacTb

r HB HB
F1 HuBB x HHBB komo:ble uepHBIe AUTETEPO3UTOTHI

F2
HB Hs HB HB I'eHOoTUIIBL:
HB HHBB HHBB HuBB HuBg HHBB 1
KOMOJT KOMOJI KOMOJI KOMOJT HHBE 2
YEepHBIE YEepHBIE YepHBIC YepHBIE
Hs | HHBsB HHgBB HuBB Huss HuBB 2
KOMOJI KOMOJI KOMOJI KOMOJT HHes 1
YEpHBIE KpAacH. YEpHBIE KpAacH. HuBs 4
B | HuBB HuBs HHBB HHBB Hugs 2
KOMOJI KOMOJT poratble | porartblie sEBB 1
YEpHBIE YEepHBIE YepHbIE YepHbIE HuBB 2
HB HuBB Huss HHBB HHBB
KOMOJI KOMOJI poratbie | porartbie HHBB 1
YyepHbIe KpacH YepHBIC KpacH.
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9 renorunos 4:2:2:2:2:1:1:1:1
KOMOJIBIX YepHBIX — 9 12
KOMOJIBIX KPacHbBIX — 3 }
pOraThiX YepHbIX — 3
PORATBIX KpacHbIX - 1 4
12:4=3 3:1 cooTHOomeHue (BTOpOU 3akoH[MeHIems — 3aKOH PaCIICTICHUS )

Kak 00bscHMII pe3ynbTaThl Takoro ckpemmBanus Mennens? OH npuiien K
BBIBOJLY, UTO JiB€ (MJIM O0Jiee) maphsl aJbTepPHATUBHBIX MPU3HAKOB PACTIPEACIAIOTCS
MEXay CcO0Oi COBEpIIEHHO HE3aBHUCHUMO, T.e. 00s3aTeNbHO mepenaroTcs B F
BMecTe. PacnpeneneHue HeayuleIbHbIX T'€HOB, MOJTYYEHHBIX OT POAUTENEH, HOCHUT
ciliydailHblil  xapaktep. [lpm AUrHOpMAHOM CKpEIIMBAHWUU, TPU  YCIOBHH
HE3aBUCUMOTO PaCIIEIVIEHUS] HEAJUIEIbHBIX T€HOB BOZHUKAET YETHIPE TUIIA TAMET.
Ecnu onu mpu o0pa3oBaHWM 3UTOT BCTPEUAIOTCS CIIy4ailHO, TO YHCJIO TE€HHBIX
KOMOUMHAIMI Opranu3MoB B F, 107KHO OBITH paBHO 16.

CrnenyeT OTMETUTb, UTO MOJTYyYaeMble B SKCIEPUMEHTAX PE3yJbTaThl MOYTH
HUKOI/Ia MOJHOCTBIO HE COBIAJAIOT C OXKUIAEMBIM OTHOIIEHHEM. | €eHHMaJIbHOCTh
MeHiens cocTosia B TOM, YTO B peaJIbHBIX U(Ppax, MOTYYEHHBIX UM B OIbITAX Ha
ropoxe, OH CMOI' YBHJIETb HE CIIy4ailHOCTb, a 3aKOHOMEPHOCTb IOBEICHUS
MaTepUalibHBIX (HaKTOPOB (F€HOB) HACIEICTBEHHOCTH. BCsl CII0XKHOCTh TPAKTOBKHU
pE3yNbTATOB SKCHEPUMEHTA 3aKJII0YaeTcs B TOM, YTO LHQPBI, KOTOPHIMH
oneprpoBal MeHelb, MOTYyYEHbl MMYTEM CIIOKEHUS PE3yJbTaTOB MOCEMEHHOIO
aHaJIM3a, T.€. yCPEIHEHUS.

3ajaun Ha TUTUOPUIHOE CKPEIIMBAHUE.

3amaua 1. Y cobak yepHast okpacka miepctu (reH «By») moMuHHpyeT Haj
KOpUYHEBOUW (reH «B»), a BUcauee yxo (reH «H») — Ham crosiuum (reH «HY).
['oMo3uroTHas yepHasi caMKa C BUCSIYMMHU yIIaMU cllapeHa ¢ KOPUYHEBBIM CaMIIOM
CO cTosAuuMHU yiiamu. KakoBbl TeHOTHUNBI W ()EHOTHUIBI IMOTOMCTBA IMEPBOTO U
BTOPOTO MOKOJIEHUI?

3amaua 2. YV cobak uepHasi okpacka (reH «B») moMuHupyeT HaJl KOpUIHEBOM
(reH «B»), a KOpoTKolepcTHOCTh (TeH «K»)— Haj JMIMHHOIIEPCTHOCTHIO (TeH
«k»). KopuuneBas camka Oblla cHapeHa € TOMO3UIOTHBIM  YEPHBIM
KOPOTKOMIEPCTHBIM camiloM. CoOCTaBbT€ CXEMy CKpEIIMBAHHS U  BBISICHUTE
(eHOTUN ¥ T€HOTUI TOTOMKOB MEPBOr0 M BTOPOT'0 MOKOJIEHUW (BTOPOE MOKOJICHHE
MOJTyYEHO MyTEeM CKpeIIUBaHMs 0coOel epBOro NOKOJICHUS MEXKIY cOo00i).

3amaua 3. Y MOpCKMX CBUHOK 4YepHas oOKpacka mepctu (reH «By)
JTOMUHUPYET Haj 0eoil (reH «B»), a KopoTkas 1mepcth (reH «K») — Haj JummHHON —
(reH «x»). 'oMO3UTOTHBIE YepPHBIC JUTMHHOMIEPCTHBIC )KUBOTHBIC OBLIM CITAPEHBI C
TOMO3HWTOTHBIMH KOPOTKOIIEPCTHRIMU OebiMu. OmpenenuTe TeHOTUI U (peHOTHUI
noromctBa B F1 u F, (F, mosy4eHo oT criapuBaHus )KUBOTHBIX F1 Mexy co0o0if).

3agaya 4. Y KpymHOTO poraToro CKota reH komojoctu K moMuHupyeT Haj
Ie€HOM K, OMNpENESIoUM Hanuuue poroB. KakoB reHOTHUI poraThiX M KOMOJIBIX
YKUBOTHBIX? Kakoe MOTOMCTBO MOKHO OKHMJATh OT CKPEIIMBAHUS KOMOJIBIX KOPOB
C poraTbhiM OBIKOM; JIBYX KOMOJIBIX KUBOTHBIX? MOYHO JIU OKUJIaTh MOSIBJICHUS B
MOTOMCTBE KOMOJIBIX OCOO€H OT CKpELIMBaHUS pOTaToOro ObIKa U pOraToi KOPOBbI?
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3anaga 5. Y kpynHoro poraroro ckora red komonoctd (K) nomunupyer Han
reHoM poraroctu (k). Kakoe moromcTtBo F; MOXHO 0XHMIaTh OT CKpELIMBaHUS
poratoro Oblka C TOMO3UTOTHBIMH KOMOJbIMH KopoBamu? Kakum Oyner
noToMcTBO F, OT ckpemmBaHus Mexay coOoil Takux ruOpunoB? Kakue tensra
MOTYT POJHUTBCS OT TOMO3UTOTHOIO KOMOJOro Oblka M3 TMOKoJeHuss F, wu
rHOpUAHON KOPOBBI M3 TMokKoJeHus F;? A OT ckpemuBaHus Mexay co0oil IByX
poraThIX MpeAcTaBuTeNeH u3 moxkoseHus F,?

3ansaTue 7. HacaenoBanue mNpu3HAKOB NPH TPUTHOPHIHOM CKpelIUMBAHUM

Heab 3anuaTHs. VM3ydyenne 3aKOHOMEPHOCTEH HACJICIOBAHUS TPU3HAKOB
npu TPUTHOPUAHOM CKpeluBaHUU. B mporecce u3ydeHHs 3aKOHOMEPHOCTEH
HACJIEIOBaHMsI OCMBICTUTH U MOHATH 3aKOHBI MeHensl.

MeToauyeckue ykasaHusl.

TpurnbpuaHoe  ckpemmBaHME — O3TO  CKpEIIMBaHHE  OPTaHHW3MOB
pa3IMyaloMXCcs M0 TPEM MapaM KOHTPACTHBIX WM albTePHATHBHBIX MPU3HAKOB.
[Tpu TpuUrHOpPUIHOM CKPEIIMBAHWW TMPH YCIOBHH TOJHOTO JTOMHUHHPOBAHHUS BCE
NOTOMKHA N€pBOro IMOKoJeHUus F; mo QeHoTuny u TeHOTHUIy OJHOPOJHBIE
(OIMHAKOBBIE) M HACIEIYIOT JAOMHHAHTHBIC TMPU3HAKKM MATEPUHCKON WU
OTLOBCKOH opme. [1o reHoTHIly TPUTeTEPO3UTOTHBIE.

Pacmienyienne no peHOTUNy M F€HOTUITY BO BTOpoM mokoisieHuu F, mmeer
CIIOKHBIM XapakTep, Tak Kak y THOpuIoB mepBoro mokojeHus F; oGpasyercs 8
TUIIOB TaMeT, KOTOPbIE€ COYETAsICh APYT C APYroM MpHU OIUIOJOTBOPEHUH Ha0T 64
KOMOUWHAIMK, BKIOYaronme 8 (EeHOTHUNUYHBIX Tpynn U 27 reHoTunos. llpu
YCIIOBUM TIOJIHOTO JTOMHHHUPOBAHMS KaXKIBIH MPU3HAK HACIETYeTCs HE3aBUCHUMO
Ipyr ot apyra B cootHomeHuu 3/1: 1R (momuHaHTa:perieccus).

O6p330BaHI/Ie THUIIOB I'aMCT, Y JKUBOTHBIX HMCIOIIUX CICAYIOIIHNC I'CHOTUIIBI:

1.
AABBCC aaBBCC AABBcC

ABC aBC ABC
I'omo3urots! - 1 Tun ramer (Jiro6ast roMo3UroTa, oopasyer 1 Tum ramer)
2. AaBBCC AABBCc

ABC aBC ABC ABc

I'eTepo3uroTel B 01HOM Mape - 2 TUIa raMeT

3. AaBBCc
ABC ABc aBC aBc
I'eTepo3uroTsl B 1ByX mapax — 4 Tuma raMmeT

4. AaBBCc

ABC ABc ABC Agc aBC aBC aBc aBc

['eTepo3uroTsl B Tpex napax — 8 TUIIOB raMeT
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Pemenne TunoBou 3a1ayn.
3agava. [IpoBoguTcs  CKpemMBaHuWE OBIKOB  IIPOM3BOJUTENICH  KOMOJIBIX
BBICOKOMOJIOYHBIX, HU3KOXUPHOMOJIOYHBIX c KOpOBaMHU poraTbiMH
HHU3KOMOJIOYHBIMHU M BBICOKOKHPHOMOJIOUHBIMHU. [10y4€HO MOTOMCTBO NIEPBOTO U
BTOPOTO MOKOJIeHU F1 1 Fo.
OnpenenuTs:
1. I'eHOTHUIIBI UCXOIHBIX CKPEITUBAEMBIX POJIUTEIICH.
2. ®eHoTHN ¥ TEHOTHII IIOTOMKOB Fq
3. KonmuecTBo u cooTHOIIEHNE (PEHOTUTIOB B TOTOMCTBE F;
4. KonnuecTBO (DEHOTHUIOB C HOBBIM COUYETAHUEM POIAUTEIHLCKUX TPU3HAKOB B
IMOTOMCTBE F» 1 MX COOTHOIIICHHS.
5. KonnuecTBo 1 COOTHOILIIEHHE T€HOTHUIIOB B OTOMCTBE F).

A — KOMOJIBIC a — PoraTeIC
B — BBICOKO MOJIOUHBIE B — HU3KOMOJIOYHBIC

C — Hu3kas JKNPHOMOJIOYHOCTD C — BBICOKAA JKUPHOCTH MOJIOKA
1. T'eHOTHUIIBI HCXOTHBIX POAUTEIEH

P Q aaBecc & AABBCC
Pourtenn roMO3UroTHEIE

2.P Q aaBecc  x & AABBCC

KOMOIJIBIC pOFaTBIe
BBICOKAsd MOJIOYHOCTh HHU3KAA MOJOYHOCTH
HHU3Kas )I(I/IpHOCTB BBICOKas )KI/IpHOCTL
T ABC aBc
Fr AaBBCc AaBBCc

[Toxonenue F1 momyYuiu TPUTETEPO3UTOTHOE MOTOMCTBO (T€HOTH).

[To peHoTUy — KOMOJIBIE, BBICOKOMOJIOYHBIE U HU3KOXKUPHOMOJIOUHBIE (OJTHOPOHBIE). |1 3aKOH
Mennens.

3.F1 JAaBeCc x QAaBBCc

F2
ABC ABc ABC Agc aBC aBc aBC aBC

ABC | AABBC AABBCc AABBCC | AABBCc AaBBCC AaBBCc AaBBCC AaBBCc koM.
KOM. KOM. KOM. KOM. KOM. KOM. KOM. BBICOKOM.
BBICOKOM. | BBICOKOM. BBICOKOM. | BBICOKOM. BBICOKOM. | BBICOKOM. BBICOKOM. | HU3KOXHP.
HU3KOXXUDP | HU3KOXKHD. HU3KOXHUDP | HU3KOXKHUP. HU3KOXKUDP | HU3KOXKHUD. HU3KOXKHUD

ABc | AABBCc AABBcc AABBCc AABBcc AaBBCc AaBBcc AaBBCc AaBBscc
KOM. KOM. KOM. KOM. KOM. KOM. KOM. KOM.
BBICOKOM. BBICOKOM. BBICOKOM. | BEICOKOM. BBICOKOM. | BBEICOKOM. BBICOKOM. | BBICOKOM.

ABC | AABBCC AABBCc AABBCC AABBCc AaBBCC AaBBCc AasCC AassCc

KOM. KOM. KOM. KOM. KOM. KOM. KOM. KOM. HU3KOM.
BBICOKOM. | BBEICOKOM. HHU3KOM. HH3KOM. BBICOKOM. | BEICOKOM. HU3KOM. HHU3KOXKHUP
HU3KOXHUP. | HU3KOXKHUP. HHU3KOKUD | HU3KOXKHUD HU3KOXKUD. | HU3KOXKHD. HU3KOXKHUP

Asc | AABBCc AABBcc AABBCc AABBcC AaBsCc AaBBscc AassCc AaBBcc
KOM. KOM. KOM. KOM. KOM. KOM. KOM. KOM.
BBICOKOM. | BBEICOKOM. HHU3KOM. HU3KOM. BBICOKOM. | BEICOKOM. HU3KOM. HU3KOM.
HU3KOXKUP. | BBICOKOKHUP. | HU3KOXKHUP | BBICOKOXHD. | HU3KOXKHP. | BBICOKOKHUP. | HU3KOKHUP | BBICOKOKHD.

aBC | AaBBCC AaBBCc AaBsCC AaBsCc aaBBCC aaBBCc aaBeCC aaBsCc
KOM. KOM. KOM. KOM. porarsie porarsie poratsie poratsie
BBICOKOM. | BBICOKOM. BBICOKOM. | BEICOKOM. BBICOKOM. | BEICOKOM. BBICOKOM. | BEICOKOM.
HU3KOXKHUP. | HU3KOXKHUD. HU3KOXKUD. | HU3KOXKHUD. HU3KOXKUD. | HU3KOKHUD HU3KOXUD | HU3KOXKUD
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aBc | AaBBCc AaBBcc AaBBCc AaBBscc aaBBCc aaBBcc aaBeCc aaBBcc
KOM. KOM. KOM. KOM. poratbie poratbie porateie poratbie
BBICOKOM. | BBICOKOM. BBICOKOM. | BBICOKOM. BBICOKOM. | BBICOKOM. BBICOKOM. | BBICOKOM.
HHU3KOXHUP. | BBICOKOKHD. | HHU3KOXKHUP. | BHICOKOMKHD. | HU3KOXKHUP | BBHICOKOMUD. | HU3KOXKHP | BBICOKOIKU.
aBC | AaBsCC AaBBCc AasCC AassCc aaBsCC aaBsCc aaBeCC aaBBCc
KOM. KOM. KOM. KOM. poratbie poratbie poratsie poratsie
BBICOKOM. | BBICOKOM. HU3KOM. HU3KOM. BBEICOKOM. | BLICOKOM. HU3KOM. HU3KOM.
HU3KOXHD. | HU3KOXKHUD. HU3KOXHUDP | HU3KOXKHP HU3KOXHUDP | HU3KOXHP HU3KOXKHUP | HU3KOXKHP
aBcC AaBBCc AaBBgcc AaspCc AaBBcc aaBeCc aaBscc aaBBCc aaBBCC
KOM. KOM. KOM. KOM. poraTsie poratbie poratsie porotsie
BBICOKOM. | BBICOKOM. HU3KOM. HU3KOM. BBICOKOM. | BBICOKOM. HU3KOM. HHU3KOMOJIL.
HHU3KOXHUP. | BBICOKOKHD. | HU3KOXKUD | BBICOKOMKHD. | HU3KOXKHD | BBHICOKOMUD. | HU3KOXKHD | BBICOKOKHPH.

KommgecTBo peroTHIIOB!

KoMmostbie BEICOKOMOJIOUHBIE HU3KOXKUPHBIE — 27 KOoMOJIble BRICOKOMOJIOUHBIE BRICOKOKUPHBIC — 9
KoMostbie HU3KOMOJIOUHBIE HU3KOKUPHBIE — 9

KoMoibie HU3KOMOIOYHBIE BBICOKOKHUPHBIC — 3

Poratsie BRICOKOMOJIOUHBIEC HU3KOKHPHBIE — 9

PoraTteie BEICOKOMOJIOUHEBIE BBICOKOKHUPHBIC — 3

Porarble HU3KOMOJIOYHBIE HU3KOKHPHBIE — 3

PoraTsie HU3KOMOJIOYHBIC BRICOKOXKUPHBIC — 1

8 penoTumnos 3:1

I'emoTumnsr:

AABBCC -1 AaBBCc -4 aaBBCC -1 aaBeCc — 2
AABBCc -2 AABBCc — 2 AaBsCc — 4 aaBBcc — 1
AABBcc -1 AaBsCC -4 aaBBCc -2 aaBeCC — 1
AABBCC -2 AaBBcc -2 AasBcc — 2

AABBCc -4 AABBcc—1 aaBBBB — 2

AaBBCC -2 AaBBCc -8 aaBBcc — 1

AABBcc -2 AaBscc -4 aaBeCc -4

AABBCC -1 AassCC -2 aaBBcc — 2

27 TeHOTUIIOB B COOTHOEHUU 8:4:4:4:4:4:4:2:2:2:2:2:2:2:2:2:2:2:2:1:1:1:1:1:1:1:1

3ansaTue 8. HacsienoBanue npu3HaKoOB NPH B3aMMO/1€iiCTBUH
HeaJleJbHBIX reHoB. HoBoOpa3zoBaHue.

Y CenbCKOXO3AWCTBEHHBIX  KUBOTHBIX  BBIABICHBI  BCE  (DOPMBI
B3aMMOJICUCTBUS HEAJIENbHBIX TE€HOB: HOBOOOpPA30BAaHHME, KOMJIEMEHTAPHOCTD,
AIUCTA3, KPUIIOTOMEPHS, TOJIUMEPHSI.

['eHbl, BIUAIOIINE HA pa3BUTUE MTPU3HAKA, JIOKAJIM30BAHHBIE B PA3HBIX Mapax
TOMOJIOTUYHBIX XPOMOCOM, Ha3bIBAIOTCS HEAJJIETIbHBIMH.

Henb 3aHATHA. YSICHUTH XapakTep M 3aKOHOMEPHOCTb HAaCIEAOBaHUS
NpU3HAKOB MpU HOBOOOpazoBaHuM. [Ipu pemieHnu 3a1ay NpoOBECTH M€HETHUECKUN
aHaJIU3 TI0 COOTHOUICHHUIO (PEHOTUIIOB U TEHOTHUIIOB CPEAM MOTOMKOB F1 1 F,.

Metoauueckue ykaszanusi. HoeoobOpazoeanuem Ha3bIBaeTCS TaKOW THI
B3aMMOJICUCTBUS HEAJUIENbHBIX T'€HOB, NPU KOTOPOM JBa JOMHHAHTHBIX TI'€HA
CIIUBAsICh B OJIHOM OpraHU3ME€ B3aUMOJCHUCTBYIOT MEXIy C000H 00pa3ys HOBBIN
NpU3HaK WK Gopmy MpU3HAKA.

HoBooOpa3zoBanue Kak THUN  B3aUMOJICUCTBHSI  HEAIETbHBIX TE€HOB
ycTaHoBiieHO B Havasie 20 Beka mpu M3y4YeHUM HacleAoBaHUs (OpMbl TpeOHS y
KYp, CPE€IY KOTOPBIX BCTPEUAIOTCs cieayroue (Gpopmbl rpeOHs, XapaKTepHbIe 1Jis
OIIPEIENEHHBIX MIOPOL:
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1.I'pebenr po3oBUgHONM (POPMBI — HUBKHNA, OCHOBaHHUE
MOKPBITO COCOYKAMU W 3a0CTPEHHBIM c3aau (MOpOJbl Oesbie
BUAH/IOTHI U TUIUMYTPOK), reHoTurl: RRpp u Rrpp.

Puc. 11 — po3oBuiHbII TpeOCHB

2.I'peOEHb TOpPOXOBHMIHBIA WM CTPYYKOBUAHOU —
HEBBICOKMH TPEXIUIACTUHYATHIN (ITOPOJBI €BPOMNEHCKOTO
MPOUMCXOXKEHUS — KOpHHUII), TeHoTuIl: PP, rrPp.

Puc. 12 — ropoxoBuiHbII TpeOCHB

3.I'pebennb IMCTOBUIHON (POPMBI WIIH MPOCTOU (DOPMBI (JIEITOPH U pycckas Oemnas),
TEHOTHIL: TTpP.

Puc. 13 — [Ilpoctoii rpebeHb

HoBooOpa3oBaHue COCTOUT B TOM, UTO:

- B3aumopeilictBue  IByX ~— JOMHHAHTHBIX  HE3aBHCUMO
HaclieyeMbIX HeaUlelbHbIX TeHoB — R u P mpuBomur k
00pa3oBaHMUIO OPEXOBUIHON (QopMbl rpebHst reHotuma R.P. y
IMOTOMKOB F.

Puc. 14 — OpexoBunHblii TpeOeHb

-A B3aMMOJEICTBUE ABYX PELIECCUBHBIX HE3aBUCUMO HACIEAYEMbIX HEAJJIEIbHBIX
I€HOB- I U P — JIa€T JIMCTOBUIHBIM I'peOEHb I€HOTHINA ITPP, KOTOPHIX HE ObLIO Y
UCXOJIHBIX POJIUTENHCKUX (HOPM.

B F, cpeam mnotomkoB 4 ¢enoruna B cooTHomenun 9:3:3:1 wu,
CJIeIOBATENbHO, KaX/aas mapa ajeneid BeAeT ceOs B HACIEIOBaHWU HE3aBUCUMO
Ipyr OT apyra W 3HauuT reibl R u P u ux peueccuBHble amienu I U p
JOKAJIM30BaHbl B 2-X pa3HbIX Mapax XpPOMOCOM, HO HUX JCHCTBHE SBISAETCS
B3aMMOCBSI3aHHBIM:
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Pemenne TunoBou 3a1ayn.

3amaua 1. [Ipu ckpemmBaHuM Kyp MOPOJbI MUIUMYTPOK, UMEIOIINX PO30BUIHYIO
dbopmy TpeOHS, ¢ TETyXaMHd TOPOABl KOPHHIN, HWMEIONUMH TOPOXOBUIHBIN
rpeOeHb, MOJy4eHO MoToMcTBO F1 1 Fo.

1. KakoBbI T€HOTHIIBI POTUTENHCKUX PopM?

2. KaxoBbl (heHOTUIIBI ¥ TEHOTHUIIBI TOTOMKOB F1?

3. KakoBbl (heHOTHIBI K UX COOTHOIIIEHUE B TOTOMCTBE F,?
R — po3oBuaHbIN rpeOeHb
I — npocToii rpeOeHb
P — ropoxoBuaHbIi rpeOeHb
p — IpOCTOM TpedeHb

P mmmyrpok KOpHMII
? RRpp X 3 PP
r Rp rP
Fi RrPp x RrPp opexoBunHslii rpebeHb
F2
327 RP Rp P p
RP | RRPP RRPp RrPP | RiPp
Opex. Opex. Opex. Opex.
Rp | RRPp RRpp RrPp | Rrpp
Opex. PO30B. opex. | po3oB.
rP RrPP RrPp PP rPp
opex. opex. ropox. | ropox.
rp | RePp Rrpp rrPp rpp
opex. pO30B. ropox. |IpPOCTOU

['eHoTnnBl poauTeNeil — Kypbl IUNIMMYTPOK — TOMO3HIOTHI JOMWHAHTHI MO TeHy R u
peleccuBsl MO T'eHY p, HNETyXW HOpPOJbl KOPHHUII — PELECCUBHBI MO TeHY I U TOMO3UTOTHI
noMuHaHThl 1o reHy P. Iloromkum Fi uMeroT ropoxoBHIHBIM TIpedeHb M UX TE€HOTUI
rerepo3urotHsiit R.P. Cpenu notoMkoB F; yeTbipe peHOTHIIA B COOTHOLICHUU:

9 — opexoBuaHbI rpedensb R.P. 3 — po3zoBunnsiii rpedens R.pp 3 — ropoxoBunHsiii rpedeHs rrP.
1 — npocroii rpedens rrpp
3agauu J1s1 CAMOCTOSITEIbHOM paboThI

3amava 1. YKaxxkute KOJIMYECTBO M COOTHOIIEHHE ()EHOTUIIOB U T'€HOTHUIIOB

cpeau TOTOMCTBa Fj, TOJYYEHHBIX OT CKpEUIMBAHUS POAUTENCH, HMEIOIINX

q)eHOTI/IHBI U IT'CHOTHUIIBI:

1.opexoBUIHBIN TPeOCHD TOPOXOBUJIHBIN TPeOCHD
RRPp X rPp
2. IpocTOoit TpebeHb OpPEXOBUIHBIN TPEOCHB
rrpp X RrPp
3. OpEeXOBUIHBIN TPeOCHb PO30BUAHBIN TpeOEHb
RRPp x Rrpp
4. po30BUAHBIN IpeOEHb TOPOXOBUJIHBIN rpeOEeHb
Rrpp X rPp
5. po30BUAHBIN TPEOEHD PO30BHIHBIN IpeOEHb
Rrpp x Rrpp
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6. ropOoXOBUIHBIN TPEOCHD TOPOXOBUIHBIN I'PeOCHb
rPp X rPp

3amaua 2. Y Kyp po3oBumHas (opma TpeOHS KOHTPOIHMpPYETCS TeHOM R,
TOPOXOBUJIHASA T€HOM — P, a TMCTOBUAHAS UX PELICCCUBHBIMU AJLIETISIIIMU [ U .
OT KypHIIBI C OPEXOBHIHBIM IPEOHEM IONyYCHO: /g IOTOMKOB C PO3OBHIHBIM
rpeGHeM, °ls ¢ OpEXOBUIHBIM TpebHEM, /g C TOPOXOBHIHBIM TpeOHeM, /g B
JUCTOBUAHBIM rpeOHeM. OTell UBITUIAT UMET PO30BUIHBIN TPEeOCHb.
CocTaBbTe CXEMy CKpEIIMBaHUSI U OINPEACIUTE TE€HOTHUIBl POJIUTENEH M HX
MOTOMKOB.
3anaua 3. [IpoBoauTcs CKpelMBaHUE KPOIUKOB MOpobl « TropuHTeHcKas»,
UMEIOIAasi KEIThIA OKpac Mexa, ¢ KpPOJUKOM Mopojbl «['aBaHHa», MMEIOIIUX
HIOKOJIAIHO-KOpUYHEBBIN okpac mexa. [lomydyeno moromctBo Fi 1 Fo.
OnpenenuTs:
1. 'eHOTHUITBI CLIAPUBAEMBIX POJUTENCH?
2. deHOTUN U T€HOTHII IIOTOMKOB F.
3. DeHOTHUI U UX COOTHOIIEHUE CPEU TOTOMKOB F».
B — o6pa3oBanue 4epHOTro MUTMEHTA, HO B IPUCYTCTBUU reHa E.
E — pacnpocTpaHeHne 4epHOro MUTMEHTA [0 BCEMY TEJy, HO B IPUCYTCTBUU I'€HA
B.
B — o0CialJsgeT WHTEHCUBHOCTh UYEPHOW MUTMEHTAllMM, 4YTO W TPUBOJUT K
MOSIBJICHUIO IIIOKOJIaJHO-KOPUYHEBOTO OKpaca Mexa B MPUCYTCTBUU T'eHa E.
€ — ocJabJIsIeT YepHYI0 OKPACKy BOJIOCA JI0 JKEJITOM mpu rene B, a mpu rexe B 10
OpPaHXEBOW, T.€.
3amaua 4. Kypuiibl, UMEOIIHE OPEXOBUAHBIN TpeOEHB, MPU CKPEIIUBAHUU C
neTyxXaMu, UMEIOIINe MPoCcTol rpedeHs B F; 1ay moTOMCTBO:
'/, — ¢ OpEXOBHAHBIM IPeOHEM
'/, - ¢ po30BUAHBIM IpeGHEM
Y—c TOPOXOBH/IHBIM I'PeOHEM
'/, — ¢ mpocTHIM rpeGHeM
KakoBsl renotunsl poauteneii? KomnuectBo (peHOTUNOB U T€HOTUIIOB U UX
COOTHOIIIEHHUE CpeIr TOTOMCTBA Fi.
3amaua 5. Kypuisl, uMeronme po30oBUAHBIA IpeOEHb, IPU CKPEIIMBAHUU C
neTyxamu, UMEIOIe TOPOXOBUIHBIN rpedeHb B F; 1ainy moToMCTBO:
'/, — ¢ OpPEXOBHAHBIM IPeOHEM
', - ¢ po30BHAHBIM IpeGHEM
Y—c TOPOXOBHIHBIM I'PeOHEM
'/, — ¢ mpocThIM rpeGHeM
KakoBel renotunsl poguteneit? KonnuecTBo (GEHOTHIIOB U TEHOTUIIOB U UX
COOTHOIIIEHHUE Cper MOTOMCTBA F ;.
3anaya 6. [Ipon3BOAUTCS CKPEIIMBAHUE KYp YUCTOW JIMHUM C PO30BUAHBIMU
rpebHsiMu (TeH R) ¢ KypaMu 4HUCTOM JIMHUU C TOPOXOBUJIHBIMU rpeOHsiMU (TeH P).
VY Bcex F; okasmiBarorcs opexoBuaHble rpeOHu. I[lpu ckpemuBanuu aByx F; c
OPEXOBUJIHBIMU TpeOHsIMU Toy4dutTcs F, ¢ cooTHomeHueM 9 (opexoBuiHbIe):3

40



(pozoBuanHbie):3  (ropoxoBuaHbie):1  (mpoctoi). OOBICHUTE  TOJIy4YEHHbBIC
pe3yJIbTaThl HA OCHOBE CXEMBbI CKPEIIIMBAHUS.

3amaga 7. Y kyp ren R ompenensier po3oBuaHyto ¢popmy rpelHs, reH P —
ropoxoBujHyt0. Hamnume OByX AOMHHAHTHBIX T'€HOB NPHUBOJUT K IOSBIICHUIO
OpPEXOBUIHOTO TPeOHs, BCEX PEIECCHUBHBIX — JHMCTOBUAHOTO. Tpex IMEeTyXOB ¢
OpPEXOBUIHBIMU TPEOHIMH CKPECTHIIM C KypaMH C MPOCTHIMU rpeOHsAMU. B ogHOM
clly4ae BCE MOTOMCTBO UMEJO OPEXOBUAHBIE IpeOHU. B npyrom ciydae y oHOTO
NOTOMKa ObUI TPOCTON rpebeHb. B TpeThbem ciydae y 4acTH MOTOMCTBA ObLIH
OpEXOBUJIHbIEC TPEOHM, @ Y YaCTU TOTOMCTBA — rOpOXOBHUAHbIC. KakOBBI r€éHOTHUIIBI
pOAUTENEN U BCEX BBILIEYNOMSHYTHIX IOTOMKOB?

3amanue 8. Y kyp reH R omnpezgensier pozoBuanyio dhopmy rpeOHs, reH P —
ropoxoBuAHyw. Hanuuwe OByX NTOMUHAHTHBIX T€HOB IMPUBOAUT K MOSIBJICHUIO
OpPEXOBUIHOTO T'peOHs, BCEX PELECCUBHBIX — JHUCTOBUAHOrO. Ilpu ckpemmBanun
0CcO0M ¢ TOPOXOBUAHBIM I'PEOHEM C 0COOBIO C PO3OBHUIHBIM IPEOHEM BCE THOPHUABI
F1 uMmeroT opexoBuaHbIM rpedeHb. Kakoe moTOMCTBO MO (PEHOTUITY M T€HOTHUITY
OyJleT MOJIy4eHO TPU CKPENIMBAHUM Takux ocobeit n3 Fi Mexay coboii u B ciaydae
CKpELIMBaHUs C TOMO3UTOTHOU O0COOBI0, UMEIOIIEH pO30BUIHBIN IrPeOCHb?

3amaga 9. Y Kyp TOpPOXOBHIHBIM TpeOeHb KOHTPOIUPYETCS TEeHOM P,
po30BUIIHBIH — TeHOM R, a mpoctoii (JIUCTOBUIHBIA) — HX PEIECCUBHBIMU
aiensiMu p u r. Hanuuue NByX JOMHHAHTHBIX FE€HOB MPUBOAMUT K TMOSIBICHHIO
opexoBuaHOro rpedus. Kakue rpeOHn Oyaer MMeTh MOTOMCTBO, MOJIYYEHHOE OT
coueTaHusi poauTenbckoi napel RrPp x RrPp? BeiscHuTE 3TO, HCHIOJNIB3YyS PEMIETKY
Ilennera. C KakuM TUIIOM B3aMMOJEHCTBHSI TEHOB Mbl HMEEM 3/ECH JI€JI0?

3amaua 10. YV Kyp ropoxoBUAHBIA TpeOCHb KOHTPOJIUpPYETCS TreHom P,
pO30BUAHBIA — TreHoM R, a mpocToii (JIMCTOBUIHBIN) — WX PEIECCUBHBIMU
ajuienaMu p U r. Hanmuuue AByX AOMHHAHTHBIX T'€HOB MPHUBOAUT K MOSBICHUIO
opexoBUiHOTO TpeOHs. Kakue rpedHU OyaeT MMETh MOTOMCTBO, MOJYYEHHOE OT
coueranusi poaurensckor napel RrPp x Rrpp? C xakum THUIOM B3auMOJEWCTBUSA
T'€HOB MBI IMEEM 3/1€Ch JIEJI0?

3amaua 11. V Kyp ropoxoBuAHbIA TpeOEHb KOHTPOIUPYETCS reHoMm P,
pO30BUIIHBIA — TeHOM R, a mpoctoii (JIUCTOBUIHBIA) — HMX PEIECCUBHBIMU
amensiMa p U r. Hanuuue NByX JOMUHAHTHBIX F€HOB MPUBOAMUT K TMOSIBICHHIO
opexoBuiHOTO rpedHs. Kakue rpeOHu OyleT UMETh MOTOMCTBO, MOJYYEHHOE OT
couetanusi poautenbcko napsl RRPp x rrPp? C xakuM THUNOM B3auMOJICHCTBUS
I€HOB Mbl UMEEM 31€Ch 107

3amaua 12. [lpm ckpemmBaHUM Kyp, UMEIOIMMUX TpeOEHb PO30BUIHON
bopMbI, ¢ IeTyxamu, rpeOeHb KOTOPBIX TOPOXOBUIHBIN, MOIYYeHO 18 MOTOMKOB ¢
OpeXOBUIHBIM TpeOHeM, 15 — ¢ po3oBuaHBIM, 11 — ¢ ropoxoBuaHbsM U 12 — ¢
OpoCThIM (IUCTOBUAHBIM). Po3oBunHas ¢opma rpeOHS y Kyp KOHTPOJIHPYETCS
reHoM R, ropoxoBuaHas — reHoM P, a nMcToBHIHAasZ — MX PELECCUBHBIMU
ainensimu.  Hanvuuve JBYX JOMUHAHTHBIX T€HOB TMPUBOJUT K MOSIBICHUIO
opexoBuAHOro rpedHs. OmnpenenanTe TEHOTUNBI POAUTENCH, TEHOTUIIBI U
(eHOTHUIIBI TOTOMKOB.
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3amaua 13. YV xyp pozoBuaHas ¢opma rpeGHS KOHTPOJIUpPYETCs reHoM R,
TOpPOXOBHU/IHAS — IeHOM P, JHCTOBHIHAs — WX PEIECCUBHBIMU AJUICNSIMU T H P.
Hanuuue ABYyX JOMHUHAHTHBIX TE€HOB MPHUBOJIUT K TMOSBICHUIO OPEXOBHUIHOTO
rpebus. [lpu ckpemuBanuu Kyp, UMEIOIIUX OPEXOBUIHBIA IpeOeHb, C METyXaMH,
UMEIOUIUMH JTUCTOBUIIHBIM TrpedeHb, 50 % MOTOMKOB HMMETH OpPEXOBHIHBIH
rpedens u 50 % — pozoBuaHbli. OnpeAenuTe TeHOTUIBI POIUTENIECH, COCTaBhTE
CXEMY CKpPEUIMBAHUS U OMPECIUTE TEHOTHUIIBI U (PEHOTHUIIBI TOTOMKOB.

3anstue 9. HacsienoBanue Npu3HAKOB NPU B3aMMOAEHCTBUN
HeaJLleJbHBIX reHoB. Kpunromepus.

Henb 3aHATHA. YSICHUTH XapakTep M 3aKOHOMEPHOCTb HACIEIOBaHUS
MPU3HAKOB Mpu Kpuntomepuu. [Ipu pemeHnu 3amad MpPOBECTH TEHETUYECKUIM
aHaJIM3 MO0 COOTHOUIEHUIO (DEHOTHUITIOB Cpen MOTOMKOB F; u Fo.

MeTtoauueckue ykazanusi. Kpunromepusi — i1 pa3BUTHS U TIPOSIBIICHUS
CEpOM OKpPACKHU BOJIOCSHOTO MOKPOBA WM aryTH y MBIIIEH, KPOJIMKOB, OBELl, Kyp U
JPYTUX BHUJOB >KMBOTHBIX HEOOXOJMMO HAJIMYME B T€HOTHUNE 2-X JOMHUHAHTHBIX
HeaJUIeNbHBIX TeHOB A U B, BRIMOTHSIOMUX pa3HOe (PYHKIIMOHATBLHOM JEHCTBUE, a
UMEHHO:

A — KOHTpOJIHMpPYET 00pa30BaHKE YEPHOTO MUMEHTA UM MEJIaHUHA

a — YepHbI MUTMEHT HEe 00pa3yeTcs

B — HepaBHOMEPHOE WUII 30HAPHOE PACIIPEETICHUE

YEpHOIro MUTMEHTA MO JIJIMHE BOJIOCA — aryTH

B — PaBHOMEPHOE pacIpeAesICcHHe YEPHOro MUTMEHTA IO JUIMHE BOJIOCA — YepHas
MacThb.

Pemenne TunoBoit 3amaun.

3agaua. ['Henas MacTh Jiomaael NposiBIAETCS IPU HATMYKE B TEHOTHUIIE TeHA
BOPOHOM MacTu B, a mpu peneccuBHOM ajuiesie B — pblKas MacTh.

['en B — koHTpONIMpyeT 00pa3oBaHUE YEPHOTO MTUTMEHTA

['en B — oOpazoBaHne KOPUYHEBOTO TUTMEHTA

['en A — orpannuymBaeT 0Opa3o0BaHUE YEPHOTO MUTMEHTA HA OTACJIbHBIX YYaCTKaX
TeJa U Mo JJIMHE BoJoca (MOSBISAETCA 30HATBHOCTH).

JIokyc A — umeer ueThIpe amrens A>A>a">a.

Annens A" - 06ycnaBiauBaeT MacTh JUKOi nomaau IIp:xeBanbekoro

Annens A — rHejas MacTh jJomaiirHei jomanau (A.B.) nmpu Haluuue B T€HOTHUIIE
reHa BOpOHOU mMacTu B.

Amnens a' — kapakoBasg MacTh (a'a'B.) IIpH HaaMuhe B TEHOTHIIE TEHA BOPOHOI
Mactu B.

AJnens a — BOpoHas MacTh U reHoTure aaB.

['eHOTHIT BOPOHOM JIOIIA I — TOMO3UIOTa PELIECCUB IO T€HY a U TOMO3Ur0oTa
JIOMHMHAHT 110 T'eHy BOPOHOBOU Mactu B, T.e. aaBB u aaBs.

['eHoTH PBDKHMX JIOMIAAEd — TOMO3UIOTa JIOMHHAHT N0 TeHy A u
TOMO3HUTI0Ta PELECCUB I10 TeHY B, T.€. AABB U AaBB.
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[Ipyn ckpenMBaHUM BOPOHBIX KOOBLI C PBIKUMHU >KepeOllaMu POXKIAIUCH
epeOsita THenoM MacTi. KakoBel reHOTHIIBI poauTeneit? Kakoe paciiernienue mo
dbeHoTuMy ClIeayeT OKUIATh IPU CKPEIUBaHUU THOPUIOB F; THEMOH MacTH.

Pemnienue:

P Q aaBB x & AABB

BOpPOHAsi MACTh  PbIXKasi MaCTh

r aB AB

Fq AaBB — rHegas MacTh

P Q AaBB x JAaBs

2

?
AB AB aB aB

AB AABB | AABs | AaBB | AaBs
rHe. THEN rHen | rHend

AB AABB | AABB AaBB | AaBB
rHe. peDKas | THEA | pbDKas

aB AaBB | AaBs aaBB | aaBsB
THEJI THEN Bop' | BOp"

aB AaBB AaBB aaBB | aaBB
THEJ peDKas | Bop® | peDKas

B F, Tpu (peHOTHIIA B COOTHOIIIEHHU:
9 — ruenas macts A.B.
3 — BopoHas MacTh aaB.
4 — pbixast MacTh A.BB 1 aaBB (3 u 1).
BeIBoa: mpu KpUIITOMEPHOM B3aWMOJICHCTBUHU HEAIJICNIbHBIX TEHOB pacIIeTIeHHe
no ¢eHorumy B F, momydaercs 9:3:4.
3anauu Juisi CaMOCTOSITEIbHOM paOOTHI.
3amaya 1. YV cobGak mopoabl Jgo0epMaH-IMHYEp OKpacka IIEPCTH

oOycnasnuBaeTcs reHamu B, B, D, d. ['en B — BbI3bIBaeT 4epHyr0 OKpacky BOJOCa,
a ero ajieNb B — KOQeHHy1o.
['en D — KOHTpOIMPYET WHTEHCUBHOCTb OKPACKH M MPH €0 HAMYUH B TEHOTHUIIE
BOJIOC IOJIHOCTHIO MUrMeHTupoBaH. Ero amnens d — ocnalisieT MHTEHCHBHOCTD
OKpacKM BOJIOCa U TpPU ATOM pa3BUBAETCSA TOdydash OKpacka BOJOCa pPAa3HbBIX
OTTEHKOB B 3aBUCMMOCTH OT Hajuuusi B TeHoTtune reHa B wim B. IlpoBeneno
CKpEILIMBaHUE CYK, UMEIOUINX TOoJy0oil OKpac BOJIOCA U TOMO3UTOTHBIA T'€HOTHII
BBdd ¢ kobensimu kodeitHoro okpaca Bojaoca U TOMO3UTOTHOTO TeHoTuma — BBDD.
[Tonyueno noromctBO F1 1 Fy,
Onpenenure:

1. ®deHOTHII M TEHOTHUI TOTOMKOB F1.

2. DEHOTUIBI U UX COOTHOLIEHUE CPE/Id TOTOMKOB F.

B — uepHas oxpacka Bosioca

B — Ko(peliHas okpacka BoJioca

D — MHTEHCUBHOCTBH OKPACKH BOJIOCA

d — ocnmabuTenb OKpacku BoJoca.
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3amaya 2. B KpOJMKOBOJYECKOM XO3AWCTBE MPOBOJUTCS CKPEIIMBAHUE
KpPOJIMKOB YEPHOM MacTH ¢ KpoJsibunxamu 6enoit mactu. [lomydeno notomctBo F; u
F,.

KakoBbl reHOTHUITBI CKpelmBaeMbIx poauTeneii? KakoB reHOTUn u peHoTun
noToMkoB F1? KonnyecTBo 1 cooTHOIEHHE (hEeHOTUTIOB Cpeii TOTOMCTBa F».
A — oOpa3oBaHue MeJIaHUHA.
a — MeJIaHUH He 00pa3zyeTcs.
B — cnocoOGCcTByeT HepaBHOMEPHOMY pacHpe/iesieHuI0 MeJlaHWHA MO0 BOJIOCY
(30HApHOE).
B — PaBHOMEPHOE pacipeielieHue MeJIaHrHa 1Mo BOJIocy (4EpHOE).

3amaga 3. OBuemaTku ¢ Oenoil OKpacKOM IIEPCTH CKPELIUBAIOTCA C
OapaHaMM YE€pHOW OKpACKH 1epcTH. KaKoBbI TEHOTHITBI CLIAPUBAEMBIX POJIUTENEH?
Kakum Oyner pacmierienne 1no (eHoTunmy cpead motomMctBa F;p u F, m ux
COOTHOIIEHHE?
A — depHas mepcTh, a — Oenast mepcTh.
B — HepaBHOMEpPHOE WJIM 30HAPHOE paCIpeIeTICHUE MEIAHNHA 110 JJIMHE BOJIOCA.
B — PAaBHOMEPHOE pPacHpeIeICeHUEe MEJIaHNHA 110 BOJIOCY.

3amaua 4. IIpoBoaMTCS CKpelMBaHME METYXOB IMOPOJIbI CBETias Opama c
KypamMu TMOpOJbl O€NbIl TUIMMYTPOK, KOTOpPbIE T'€HETHYECKH pa3HbIE C Y4ETOM
B3aMMOJICHCTBUSL ~ HEAUICIBHBIX  JOMHHAHTHBIX UM  PELECCHBHBIX TI'€HOB,
BBITIOTHSIOMINX Pa3HYI0 (DYHKITUIO.
[Tonyueno notomctBo Fy 1 Fy,
OnpenenuTs: TeHOTUITBI CIAPUBAEMBIX POAUTENCH; (DEHOTUN U T€HOTHUI TOTOMKOB
F1; G€HOTHUIIBI U UX COOTHOIIEHHE CPeU TOTOMCTBA F;,
@yHKIYS T€HOB:
A — oOpazoBaHue crnenupuueckoro oenka
a — HeT creruduIeckoro 0eaka
B — oOpazoBanue crenuduaeckoro ¢pepmeHTa
B — HET crienuduyeckoro ¢pepMeHra.

3amaua 5. B 3Bepx03siicTBE MPOBOJAUTCS CKPEIIMBAHUE KPOJIUKOB TOIyOOi
MacTH ¢ KpoJibunxamu Oemnoit mactu. [Tomydeno moromcrBo Fy u F,.

KakoBbl T€HOTHITBI UCXOMHBIX poauTencii? KakoB (eHOTHUIT M TeHOTHIl B
moToMcTBe Fi.

KonudecTtBo 1 cooTHOIIEHUE ()EHOTHUIIOB B TOTOMCTBE F5.
B — 06pa3oBanue menaHnHa
B — MEJIaHUH HE 00pa3yeTcs
A — KOHTPOJIUPYET MHTEHCUBHOCTh OKPACKH BOJIOCA U IMPH €ro HAJIMYUU B
T€HOTHIIE BOJIOC MOJHOCThIO TUTMEHTUPOBAH.
a — ocJa0isieT MUIMEHTAIMI0 BoJioca /10 rojiyboro okpaca mpu HaJIM4YWU B
T€HOTHUIIE JOMUHAHTHOI'O T'eHa B mim perieccuBHOro rexHa B.

3agauda 6. [IpoBoauTCs CKpelIMBaHUE XPAKOB, UMEIOLIUX MECUYaHYIO MIETUHY
C MaTKaMmH, uMmeronmx Oenyro metuHy. KakoBbl reHorumnsl poauteneit? Kaxos
dbeHoTun u reHoTUN B motomMcTBe F.

KonuyecTBo 1 cooTHOIEHUE (PEHOTUIOB B MOTOMCTBE F.

44



A — 00pa3oBaHUE KPaCHOTO MUTMEHTA; a — HET MUTMEHTA.

B — paBHOMEpHOE pacrpee/iecHre MMTMEHTa 110 JITTHHE BoJIoca (KpacHas IIeTHHA);
B — HEPAaBHOMEPHOE pachpeesieHne MUTMEHTa MO JJIMHE Bojioca (Tecuanas
IIETHHA).

3ansaTue 10. HacnenoBanue npu3HaKkoB NPU KOMILJIEMEHTAPHOM
B3aMMO/IeliCTBUM HeaslJIeJIbHbIX F€HOB.

Heab 3aHATHA. YSICHUTH XapakTep M 3aKOHOMEPHOCTh HaCIEIOBaHMS
MPU3HAKOB TMPU KOMIUIEMEHTAPHOM B3aWMOJICCTBUU HEAJJIENbHBIX TeHOB. [lpu
pEIIeHUH 3a7a4 MPOBECTH TCHETHYECKUI aHAJIM3 TI0 COOTHOIIECHUIO (PEHOTUIIOB U
TE€HOTHITOB CPEAN MOTOMKOB F; 1 F.

Meroanueckue ykazanusi. KommjiemeHTapHOCTh — Uil Pa3BUTUS U
MPOSIBJICHHS] HOBOT'O MPU3HAKAa HEOOXOANMMO HAJTMYME B TEHOTHUIIE U UX COBMECTHOE
JIEUCTBUE JIBYX JOMHUHAHTHBIX HEAUIETbHBIX T'€HOB, & B OTIEIBHOCTH OHU HE
MMEIOT CAMOCTOSITEILHOT0 (DEHOTUITUYECKOT0 e CTBHUS.

B notomcTBe F;, nBa peHorumna B coorHomieHuu 9:7.

OYHKIIMOHAIBHOE JIEUCTBUE JOMUHAHTHBIX U PEIECCUBHBIX HEaIEIbHBIX
TEHOB IMIPU KOMILIEMEHTapHOU (hopMe B3aMMOACHCTBUS HEAICIbHBIX T€HOB:

A — oOpazoBanue Oeika a — 6eJIoK He 0Opa3yeTcs
B — obpazoBanue gpepmenTa B — hepMEHT HE 0Opazyercs

Pemienue TMOBOM 3a/1a4M.

3amaya. B 3Bepxo3siicTBE MNPOBOJUTCS CKPEIIMBAHWE TE€HOTUIINYECKH
Pa3HbIX KPOJUKOB, UMEIOIIUX OEIbIi OKpac BOJIOCSIHOTO MOKPOBA.

OnpenenuTh TEHOTHITHI CIAPUBAEMBIX POJUTENCH ¢ YIeTOM (DYHKITUN TCHOB.
KakoBbl (peHOTHUIBI U UX COOTHOIIIEHHUE Cpeau MOTOMKOB Fy uF,,

A — oOpa3zoBaHue Oenka (MUrMeHTa)

a — 0esIok He obpasyercs

B — o6pa3zoBanue ¢pepmenTa (criocodeH K 00pa3oBaHUIO MMTMEHTA)
B — (bepMEHT HE 00pazyeTcs

Pemenne:
P @ AABB x & aaBB Genblii okpac Bojioca
r As aB
Fl AaBB
P Q AaBs x J& AaBs aryru (cepas)
F>
AB AB aB aB
AB AABB | AABB AaBB | AaBs
cepas | cepas cepas | cepas
AB AABB | AABB AaBB | AaBB
cepas | Oemast cepass | Oemas
aB AaBB | AaBB aaBB aaBB
cepas | cepas Oemast | Oemas
aB ABBB | AaBB aaBB aaBB
cepas | Oemast Oemast | Oemas
Ortser:
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['eHOTHUIIBI CKpEUIMBAEMBIX POJIUTEIICH:
CaM11bl — TOMO3UTOTHBIN JIOMUHAHTHBIN 110 T€HY A ¥ TOMO3UT'OTHBIN PELECCUBHBIN 110 F'EHY B;
CaMKH - TOMO3UTOTHBIM PELIECCUBHBIN 110 F'€HY @ U TOMO3UI0Ta JOMUHAHTHBIN 10 reny B.
Cpenu moTOMKOB F1 07TuH )eHOTUT M OJIMH T€HOTHI — aryTH U T€TEPO3UTOTHBINA TEHOTHII.
Cpenu motomMkoBF, nBa peHOTHIIA B COOTHOIIICHUU:
9 arytu A.B.
7 Oenplli OKpac BOJIOCA, B T.4. C YYETOM B3aUMOJICUCTBYIOIIMX TC€HOB B TIE€HOTHIIC
3A.BB:3aaB.:1aaBB
Wrak, 2 penoruna — 9 arytu A.B.
7 6enple, B T.4. 3 — A.BB
3 —aaB.
1-—aaBB

3amauu 111 CaMOCTOSITENIbHON paOOTHI.

3agaua 1. Ilpu cnapuBaHuUM Kyp MOPOJAbI O€lble MUHOPKH C METyXamH
MOpOobl OeJble MISIIKOBUCTHIE MMOTOMCTBO F; MMeEEeT OKpallleHHOE ONEepeHre U OT
WX CKpEIIUBaHUS MOJy4YE€HO MOTOMCTBO ;.

Onpedenume:
1. T'eHOTHUIIBI CIAPUBAEMBIX POIUTEICH.
2. DeHOTHIBI U UX COOTHOIIEHUE cpeu MOTOMKOB F; uF,
3. CootHomieHre (PEHOTUIIOB CPEU MOTOMKOB F, O€oro onepeHus: ¢ y4eTom

B3aMMO/ICUCTBUS JOMUHAHTHBIX U PEIIECCUBHBIX T€HOB.

C — obpazoBaHue NMUrMeHTa (MEJIaHUHA)

C — IUTMEHT He 00pa3zyeTcs

O — criocoOcTBYEeT 00pa30BaHUIO MUTMEHTA U €TI0 MPOSIBICHUIO

0 — HE CIIOCOOCTBYET 00OpPa30BaHUIO MUTMEHTA U €T0 MPOSIBICHUIO

3agaua 2. Y 4enoBeka HOpMajbHOE 3peHHE O0OYCIaBIMBAETCA HAJUYUEM B
IreHOTUIE HeaJUIeNbHBIX JTOMUHAHTHBIX TeHOoB K u P, a BpoxiaeHHas cienora
HaJIMYUEM B T€HOTHUIIE PEIIECCUBHBIX T€HOB K WUJIU P.

Co3nanbl ceMbd, B KOTOPBIX POJMUTENIM CIEMble, a MX J€TH HMEIOT
HOPMaJIbHOE 3pEHUE.

Onpenenure reHOTUIIbl POAUTENICH U UX IETEH.

Ot Opaka roHOIIEH U IEBYIICK, MPOUCXOISIINX U3 TAKUX CEMEU, pOXKIATUCh
3psSiYUE U CIIETIBIE JETH.

Onpenenute (QEHOTUNBI W TEHOTUIBI POAUTENCH, (EHOTHNBI H UX
COOTHOILIEHHE cpeau aetTen F,.

K — HOopMasibHOE 3peHHE K — CIIeToTa
P — HopMmalibHOE 3peHue p — cienora

3amaua 3. Y Kyp MHCTUHKT HAacWKMBaHHS O0YCIaBIMBACTCA HEAUICIbHBIM
JTOMUHAHTHBIMH TeHamMu A u B, a OTCyTCTBHE WHCTUHKTa HACHKUBAHHUS
pelLIeCCUBHBIMU I'€HaMH a U B.

[IpoBoauTCS CKpeIIMBAHUE Kyp, HWMEBIIMX TMPU3HAK HACUKUBAHUS C
neTyXxaMH, HE WMMEBIIMX IPU3HAK HACW)KMBAHUSA. Y ITOTOMKOB F; WHCTHHKT
HAC>KUBAHUS TMPOSBIISIETCS U OT UX CKPEIIMBAHUS MOJYYEHO MOTOMCTBO F.

OnpenenuTs:

- TEHOTHIIBI UCXOTHBIX POJIUTENEH

- TEHOTHUIIBI TOTOMKOB F
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- peHOTHUIIBI U UX COOTHOLIEHUE B Fy
A — WHCTUHKT HAaCWXXHMBaHUsA, a — OTCYTCTBUE HMHCTMHKTA HACWKHWBaHuA, B —
WHCTUHKTA HACH)KUBaHUS, B — OTCyTCTBHE MHCTUHKTA HACUKUBAHHUS.

3anaua 4. [Ipu ckpemrBaHUM TYTOBOTO IIENKOMpsaa Oaraajickoil mOpobl,
TOMO3HUTOTHOM MO OeJIoN OKpacke KOKOHOB C KUPIM3KOW OETOKOKOHHOUM MOPO/IbI
TOMO3HUIOTHOM O OeIol OKpacke KOKOHOB, B F; Moiy4eHO MOTOMCTBO, JaroIiee
BCE KOKOHBI JKEJITOrO LIBETA.

OnpenenuTh TEHOTUIBI POIUTENbCKUX (opM. UeM MOXKHO OOBSICHUTH
MOSIBJICHWE OKpAaIlICHHBIX KOKOHOB B F;? Kakue ¢eHoTHnbl moTomMcTBa U HUX
COOTHOIIIEHHS 0KHUIar0Tcsa B F)?

DyHKYUA 2eHO8.

A — oOpa3zoBaHue MUTMEHTA, a — HET MTUTMEHTA

B — cnocoOcTByeT nposBICHHUS] MUTMEHTA (DEHOTUITUYECKH, B — HE CIIOCOOCTBYET
IPOSIBJICHUIO TUTMEHTA (PEHOTUITNYECKHU.

3amaga 5. Y HOpPOK [JB€ pEIECCUBHbIE MYTallUHd OO0YCIIaBIMBAIOLINE
IUIATUHOBYIO OKPACKy MeXa:

- cepeOpHuCTO-TOIyOas MIIATUHOBAsL, TEHOTHUII PP, OKpacka OMYIIEHUS OJJHOPOJIHAs
roiay0oBaTo-cepasi, OCTh KEMUY>KHO-Cepasi Wi cepeOpucTo-roiaydas, roayooBaro-
cepasi WM HeOECHO-TOIy0ast, XBOCT U HOT'M 0o0Jiee TEMHOI'O I[BETa U B LIE€JIOM OHHU
CBETJIbIE, CPETHHE, TEMHBIE.

- UMIIepcKas muaTtuHoBast, reHotuna OO M 1O OKpacke MeXa He OTJIMYAIOTCS OT
cepedpUCTO-rory00il HOpKH.

[Ipu ckpelmumBaHUM 3TUX HOPOK MOTOMCTBO F; MMeeT KOpUYHEBYIO OKPACKy Mexa,
a B F, — 38 xopruHeBbIX U 26 TUIATUHOBBIX HOPOK.

CocTaBbTe CXE€My CKpEIIMBaHUS C ToJlyueHHMeM Hopok Fu F, m mposenute
T€HETUYECKUN aHAJIU3 C ONPEICIICHUEM:

- aJUIEJIbHBI JIM T€HBI 3TUX OKPACOK Mexa?

- KaKO€ CKPEIIMBAHUE CIIETYET MPOBECTH IS IPOBEPKH BALIETO MPEIITOIOKEHUS?
- KaK Hacjeayercs yKa3aHHble OKpacKu Mexa?

DyHKYUs 2€HO8:

P — crannmapTHbIN reH, 00yCIaBIUBAIONINN KOPUIHEBBIN OKpac Mexa,

P — MyTaHTHBIM TeH, OOYCIaBIMBAIOIUNA Y CEepeOPUCTO-TOMYObIX HOPOK
roy0oBaTo-cepyro OKpacky Mexa.

O — cTangapTHBIN TeH, 00yClIaBIMBAOIINNA KOPUYHEBBIM OKpac Mexa,

O — MYTAHTHbBIA T'€H, 00YCIaBIMBAIOMINA Y UMIEPCKON TUIATUHOBOM HOPKH
rojy00oBaTo-cepyro OKpacky mexa.

3agaua 6. CkpemmBarOTCs MeEXAy COOOH alleyTCKUE TEMHOKOPUYHEBBIE
(aaPP) u cepebpucro-ronyosie (AApp) Hopku. B kakom konuuectBe B F, Oyner
MoJTyueHo candupoBbIX, TO €CTh TONYyObIX (aapp), asieyrckux (aaP...), cepedpucto-
rojiyosix (A... pp) ¥ cTaHAapTHBIX KOpUIHEBBIX (A...P...) HOpok? CocTaBbTe CXeMy
CKpELIMBAHUS U ONPEIEIUTE COOTHOILIEHUE TEHOTHUIIOB B F».

3amaua 7. CKpemmBaroTCsS MEXIy CO00M HOPKH POsUIb-TIACTENh, TO €CTh
cBeTio-kopudyHeBbie (QQbb), u 3eneHornazas mactens (qqBB),To ecth cBetio-
KOpPUYHEBasi C MECOYHBIM OTTEHKOM. CKOJIbKO OYJeT MOoiy4eHO B F, MOTOMKOB:
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Q...B... (cranmaptHbIxX), qqB... (3eneHornazas nactens), Q...bb (posuib-nacTesns) u
qqgbb (3eneHo-macTenb WM aMEPUKAHCKHUM TOMAa3), UMEIOIIUX CBETIOKOPUYHEBYIO
OKPACKy, KOTOPBIX MOKHO Pa3BOJHTH «B ceOe» 0e3 paciieruieHus ?

3amava 7. Y HOPKU U3BECTHBI JBA Pa3HBIX PEIICCCUBHBIX T'€HA I U 1, KaXIbII
U3 KOTOPBIX WK 002 OJJHOBPEMEHHO B TOMO3UTOTHOM COCTOSIHUHM OOYCJIOBIIMBAIOT
IUIATUHOBYIO OKpacky Mexa. [lpu Hamuuuu JoMUHAHTHBIX amened R wu |
noJIy4aeTcsl MKash KOpuuyHeBas okpacka. lIpu kakom Ture CKpeuBaHus ABYX
IJIATUHOBBIX HOPOK BCE MOTOMCTBO NEPBOrO MOKOJEHUS OyneT KOPUYHEBBIM?
YKkaxure 0XuaaemMoe pacileryieHue mno (EeHOTUIy BO BTOPOM TMOKOJIEHHUU OT
CKpeNIMBaHus 0cOOe MepBOTrO MOKOJICHUS MEXKTY COOOM.

3anava 8. [InmaTmHOBas OKpacka y BUCKOHCUHCKHX HOPOK OOYCIIOBIIMBAETCS
reHoM R, y operoHckux — reHom |, perieccuBHbIC TEHBI T U 1 TaKKe 00yCIIaBIMBaIOT
IUTATUHOBYIO OKpacKy. KopuuHeBasi okpacka mposiBISETCS TOJBKO MPU HATUYUU B
TCeHOTUIIE JBYX JOMUHAHTHBIX HEAUIENbHBIX TeHOB. [Ipum ckpenmBaHuM
TOMO3UTOTHBIX TUIATUHOBBIX BHCKOHCHUHCKHX HOPOK C OPErOHCKUMHU TOdy4deHo 19
meHKkoB. OT CKpemmBaHUS MX MEXKIy coOor mosydeHo 96 mienst. Hamwmmre
CXEMBI, OIpPENETUTe TeHOTUNBl U (PeHOTUNnsl ocolel. CKOJIbKO U3 MOJYyYEHHBIX
IICHKOB OYyT IJIATUHOBBIMU M KOPUYHEBBIMU ?

3ansTue 11. HaciiegoBanue npu3sHaKoB NPU B3aUMOACHCTBUH
Hea lIeJIbHBIX TeHOB. JIHUCcTAa3.

Hear 3anaThst. O3HAKOMUTHCS C HACIEOOBAHUEM IMPU3HAKOB MU
SIUCTATUYECKOM B3aUMOJCHUCTBUM HEAJUJIEIBHBIX T€HOB.

MeToauyeckue yKa3aHusl. JNMCTA3 — B3aUMOJICHCTBUE HEAUICIbHBIX
IF€HOB, KOIJAa JIOMMHAHTHBIM WM PELECCUBHBIA TI'€H OJHOW IMapbl ajiesen
MOJABJISICT JEUCTBUE JIOMMHAHTHOIO WJIM PELUECCUBHOTO TE€HA JPYyrou Mapsl
ajuiesnen.

['eH, mogaBIAIOMINI IEMCTBUE APYrOro reHa, HA3bIBAIOT SNUCTAMUYECKUM
UnU uHeubumop, UIU cynpeccop, a TOJABISIEMbId T'€H — TUINOCTATUYHECKHM.
Hanpumep, AA u BB, ren A snucrtatudeH 1no OTHOLICHUIO K reny B, T.e. A>B T
reH B runocratuyHbIi.

[Ipu pasHbIX BUOAaX JOMHUHUPOBAHHS aJUICNbHBIX TE€HOB HaJIMYHE
JIOMUHAHTHOM aJUjIeNIu ONpeAessieT HaJIuYue pelecCuBHOM amienu — A u a, B u B,
TaKk MW J30ucTa3 (TeH-MOJABUTENb) OMNpEeAeiseT Haauyue Trumnocraza (reH-
MOAABIISIEMbI) MEXIY HEaJUIEIbHBIMU NapamMu reHoB. [Ipu 3TOM 3nucTaTHYeCKUM
T€HOM MOXET ObITh JOMUHAHTHAS WJIM PEIICCCUBHAS aJlIeIb.

Onucra3 MHUPOKO PacCIpOCTpaHEH B KMBOTHOM MHpPE W pa3HOOOpazeH B
CBOEM MIPOSIBIICHUMU.

Nwmeercs nBa Bua snucrasa — JOMUHAHTHBIN U PELIECCUBHBIMN.

[Ipy MOMHHAHTHOM SMHUCTA3€ AMUCTATUUYECKUM T'€HOM WM UHTHOUTOPOM,
WU CYIPECCOPOM SIBJISIETCA JIOMUHAHTHBIM TeH, o0o3Hadaembii A>B umu C>B
unu A>B uinu C>B.
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[Tpu 3TOM 3rniucTase cpean NoToMKoB F, MOTYT OBITH J1Ba THUIIA paCUIETUICHUS
12:3:1 nmm 13:3, T.e. Tpu ¢peHoTuna uiau asa GeHoTHrna.

[Ipy  peneccCMBHOM  3OUCTa3e€  3MHUCTATUYECKHUM  TE€HOM  SBIISIETCS
pEleCCUBHBIN T'eH B JBOWHOW TOMO3UTOTHOM perieccuBHOM (opme aa>B, aa>BB,
cc>B, cc>BB.

PenieccuBHBIN T€H MOXKET MPOSIBUTH CBOE SIHUCTATUYECKOE AEHUCTBUE TOJIBKO
B TOMO3MIOTHOM COCTOSIHUM — aa, CC MHade ero JAeWcTBHUE OyJeT IMOAaBIICHO
JOMUHAHTHBIM QJJIEJIEM U AIIMCTA3 HE IPOSIBUTCA.

KoMmnumentapayo (GopMy B3aUMOJECUCTBUS HEAIEIbHBIX T€HOB MOYKHO
MIPEACTABUTh U KaK PELIECCUBHBIN SIHCTA3.

Hanpumep, npu CKpelMBaHUH YEPHBIX U O€IbIX KPOJIUMKOB reHoTuna AABB
x aaBB B F, peneccuBHas amienb «a» B TOMO3UTOTHOM COCTOSTHUM aa He
IIO3BOJISIET MPOSIBUTHCA HU YEPHOM OKpacKke, HU OKpPacKe aryTH, T.€. MOJABISAET UX
aa>B u aa>BB — uT0 U 00ycnaBnuBaet pacuieruienue 9 arytu A.B., 3 yepHbIX A.BB
u 4 Genbix aaB. u aaBB.

Pemenue TumoBoi 3aaumn.

3amaya 1. Ha KOHHOM 3aBOJie CKpEIIMBalu XKepeOllOB cepoil MacTu ¢
KOOBUIAMU PBDKEW MacTH OpiIoBCcKoW mopojbl. Ilomyueno motomctBo Fi u Fo.
KakoBbl reHoTunsl cnapuBaembix ocoOeil? KakoBbl T€HOTUIIBI U (DEHOTHUIIBI
notoMkoB Fi? Onpenenuts (GEHOTUIBI U UX COOTHOUIEHUE CPEIU MOTOMKOB F.
Kakoe moTOMCTBO MOYKHO OHJaTh OT CKpEIIMBaHHUS KOObUT U3 F; ¢ phhKHM
xKepedrom?

C — reH cepoii MacT 1 OH IOJIaBJISIET MIPOSIBJIEHNWE T'€HAa BOPOHOW MacTu B u
reHa pbbKel MacTH B, T.e. C>B u C>B.

C — I'€H PbDKEW MacTH

B — ren BOpOHOU MacTH B — I'€H pbIKEN MaCTH.

BopoHas 1 ppikasi MacTH pa3BUBAIOTCS TOJIBKO IIPU OTCYTCTBUU B T€HOTUIIE
reHa C, T.e. mpu reHotune ccB. u ccBB.

Wtak, reHoTun xepedIloB CEpoi MACTH TOMO3HTOTHBIM JIOMUHAHTHBIN 1O

redam C u B, 1.e. CCBB, a k00bL1 pbhKeil MacTH peleCCUBHBIN CCBB.

Pemienne:
P Q cceB x 4 CCBB
pBDKast cepasi MacTh

r CB aB
F1 CcBB — aurerepo3urotsl (cepast MacTh)
P Q@ CcBs x & CcBs
F2
CB Cs cB CB
CB CCBB| CCBs CcBB CcBs
cepas | cepas cepast cepast
Cs CCBs CCsB CcBsB CcBB
cepast cepast cepast cepast
cB CcBB CcBsB ccBB ccBe
cepast cepasi | BOpOHasl | BOpOHast
CB CcBsB CcBB ccBe CCBB
cepast cepas | BOpOHas | pbDKas
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OtBethl: cpenu moToMkoB Fi; omuH denoTun — cepas macTh, T.K. TeH C 3MUCTATUPYET WU
MOJAABIISIET JeiCcTBUE reHa BopoHoil Mactu B. Bece moTtomku rereposurorroro reHoruna. Cpenu
nmoToMKOB F, 3 peHoruma:
Cepas mactb — 12, BT7.4. 9 C.B. u 3 C.BB
Boponas mactb — 3 ccB.
Prrkast Macth — 1 cCBB
P QCeBs x &  ccBB
cepast pBIKast MaCTh
r CBCs cB cB CB
F1 CcBs CCBB ccBs CCBB
cepasg cepas  BOpOHas pbhkas
3 penoruna B coorHomenuu 2:1:1
4 renotuna B cootHomennu 1:1:1:1

3agauu 7151 CAMOCTOSITENILHON PaboThI

3agaua 1. benas oxpacka mIepCTH OBELl MEPUHOCOBBIX MOPOJ AIUCTATHPYET
YEPHYIO OKPACKy HIEPCTH rPpyOOIIEPCTHON CEBEPHOM OPOABI OBELL.

[IpoBouTCSA CKpelIMBaHHE MEPHUHOCOBBIX OapaHOB C MaTKaMH CEBEPHOMU
MOPOJABI M MOJY4YEHO MOTOMCTBO F;. OT uX CKpenmBaHus NoJIy4eHO NOTOMCTBO Fy,
OnpenenuTs TEHOTUIBI CKPEHIMBAEMBIX HUCXOJIHBIX POAUTEIBCKUX  (OpM.
['eHoTunel U ¢GeHOTUIBI TOTOMKOB F;. DEHOTUNBI M HX COOTHOILICHUE CpEeIau
IIOTOMKOB F».

3amaua 2. Y nomazeit cepast (ren C) u BopoHasi (reH B) mactu siBIsioTCS
noMuHupytomuMu. Cepast MacThb 3MUCTATUPYET BCE pyrue MacTu. Pwrixas MacThb
onpenessaeTcs: IByMsl lapaMH PELECCUBHBIX TeHOB. ClapuBaroOTCs cepasi JIomaab ¢
reHoturioM CcBB ¢ pebhkuM xepeOiiom. Hanummre reHOTHNBI W OMpEeiIuTe
(eHOTHUIIBI TTOTYYECHHBIX KUBOTHBIX.

3amaga 3. Y HEKOTOPBIX TMOPOJ Kyp, HampuMmep, IUIMMYTPOK, BUAHJOT,
MUHOPKM JTOMUHAHTHBIM TeH C oOyClaBIMBAaeT OKpAIIEHHOE OIEpPEHUe, a €ero
peLecCuBHas aJljieNib ¢ — Oesioe onepeHue. Y Kyp MopoJibl Oelblil JeTTOPH UMEETCS
snucTatndeckuid reH O, KOTOpBIM MOAABISAET PA3BUTHE IWITMEHTA AaXe IIPU
HaJW4Yuu B TeHOTUIle JoMUHAaHTHOro reHa C. PeneccuBHas amienb O MO3BOJISET
reny C mposBISITH cBoe JneicTBue. 1)OnpenenuTb T€HOTHN MOTOMKOB F; m Fj
2)OnpeaenuTh TEHOTUN OKPAIIEHHOTO BHAHAOTA, €CJIA MPU CKPEIIMBAHUU €r0 C
JUTETEPO3UTOTHBIM OCJIBIM JIETTOPHOM Y OJHOM TTOJIOBHHBI IIBITIISAT Pa3BUBACTCS
Oesoe omepeHWe, a y BTOPOH MOJOBHHBI — OKpalileHHoe omepenue B F1.3) Ha
ntureadpuke MPOBOAUTCS CKPEIIMBAHWE YWCTOMOPOJHBIX TIETYXOB IOPOIBI
OeJbI JISTTOPH C KypaMH Mopojibl Oenblii Buanaot. [lomydeno noromcrso Fi u F.
OnpenenuTs TEHOTUI UCXOJHBIX POJUTEIEH, TEHOTUN M (PEHOTHUIl NMOTOMKOB Fj.
DeHOTUIIBI U COOTHOIIEHUE cpeir MOTOMKOB F, Tlopognocts motoMkoB F; u F; €
Y4ETOM B3aUMOJCHCTBHS HEAJUIEIIBHBIX TEHOB.

3amaua 4. V nomaneir reH C oOyCIIOBIMBAET CEPYI0 MAacCTh U SIBISIETCS
AMUCTATUYHBIM IO OTHOILIEHHIO K BOPOHOM MacTd, OOYCJIOBJIEHHOW reHoMm B, u
pbiKel, 00yCIOBIEHHON TeHOTUIIOM cCBB. CrniapvBajgyd TOMO3UTOTHBIX JIOMIAJICH C
reHotuniom CCBB ¢ pepkumu. beuto momydeno 8 motomkoB Fi, oT cnapuBanus
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KOTOPBIX MexAy coOoi Obuto moiydyeHo 16 mnoTomkoB. CKOJIBKO pPa3HBIX
¢dbenotunon Oyzaet B F,? CKOJIBKO )KUBOTHBIX OYJIyT CEPhIMU, YEPHBIMH, PIKUMU?

3amava 5. YV gjomaneir cepasg macth (reH C) snucTtatupyeTr HajJ BCEMH,
BopoHas (reH B) — Hax peikeit. Cepslii kepebderr CKpeIieH ¢ TpeMs KoObliaMu. Y
KoObUIBI Nel (cepas) mosiBUJICS BOPOHOM jkepeOeHOK, KOObLIbl Ne2 (BopoHast) —
peDKUN KepeOeHOK, KOObUIhI Ne3 (peDKas) — BOpOHOU kepebeHok. Ompenenute
TE€HOTHIIBI BCEX YIIOMSAHYTBIX )KUBOTHBIX.

3agaua 6. Y nomazaei red C, KOHTPOJIHMPYIOMIUI CEPYIO0 MAacTh, SIUCTATHYEH
0 OTHONIEHWI0 K TreHy B BopoHoil mactu. MX peneccuBHble ajuiend B
TOMO3UTOTHOM COCTOSTHUM OOYCJIOBIIMBAIOT PbIXYI0 MacTh (ccBB). Kakum Oyner
COOTHOIIIEHHE ()EHOTUIIOB BO BTOPOM MOKOJICHUU MPHU CIIAPUBAHUHA TOMO3UTOTHBIX
BOPOHBIX JIOMIJIed C cepbIMU (BTOPOE MOKOJICHHE TIOJIYyYEHO OT CHapUBaHUs
KUBOTHBIX [IEPBOTO MOKOJIEHUS MEXLy CO00H)?

3agaya 7. Y nomanent reH C, KOHTPOJIHMPYIOIUNA CEPYIO MACTh, SNTUCTATUYEH
II0 OTHOIIEHWI0O K TreHy B Boponoil mactu. MXx peneccuBHble aenu B
TOMO3UTOTHOM COCTOSIHUM OOYCIIOBIIMBAIOT pPbDKYHO MacTh (ccBB). Ilpwu
CKpEIIMBAaHUU CEpPOro kepedlia ¢ cepoil KOOBLION MOJYYEH PBLKHUN KEepeOEHOK.
KakoBel reHotunsl poautenei? Kakoe MOTOMCTBO MOXHO OXHAATh NIPHU
ITOBTOPEHUH ATUX cniapuBanuii? [lokaxkure 310, mosb3ysack pemerkon [lennera.

3amava 8. Y cobak red B gaet yepHyro mepcTh, TeH b — KOpUUHEBYIO, T'eH |
HIOJIaBIISICT TPOSIBICHHE OKPACcKHW, a T'eH | HE OKa3blBaeT BIMSHUS Ha OKPAaCKy
mepcty. [lpu ckpemmBaHuy YUCTON JTMHUM cOOaK KOPUUHEBOM MacTh ¢ cobakami,
uMeronuMu 6enyro mMactb ¥ reHotun [IBB, 6buto monmydeno 8 menst Fi, ot
CKpEIIMBAaHUs KOTOPBIX MEXAy co0oil Obuto momydeHo 32 mieHka. (CKOJIBKO
pa3HbIX (EHOTUIOB U TeHOTUNOB OblI0 B F,? Kakyto okpacky umenu Bce LIEHSTa
JIBYX MOKOJICHUNA?

3agaua 9. YV cobak reH B nmaet uepHyro okpacky miepcTd, b — KOpUYHEBYIO,
red | mopamisieT mposiBIeHHWE OOOMX T€HOB M MPHU HAJUYUU 3TOTO IFeHa 0CcoOu
UMEIOT OEeTyI0 OKpacKy miepcTu. ['eH 1 He OKa3bIBaeT BIUSHUS HA OKPACKY IIEPCTH.
[Ipu ckpemyBaHUU YUCTOM JIMHUM COOAK YEPHON MAacTH ¢ cOOaKaMu, UMEIOIUMU
redortun IIbb, nonydeno 24 menka F;. Ilpu ckpemmBanuu ux Mexay codoil ObLI0
nonydeHo 48 meHar F,. Ckombko pa3HbIX ()EHOTUIIOB M T€HOTUNOB OblIO B Fy?
Kakyto okpacky uMenu Bce MIEHATa ABYX MOKOJICHUI?

3amaua 10. Y cobak ren B maer yepHyto OKpacKy HIepCTH, b — KOPUIHEBYIO,
red | momaBnsieT mposiBiIeHHE OOOMX TEHOB W OOYCIaBIMBAET OCIYI0 OKpPACKY
IIEPCTH, TEH 1 Ha MPOSIBIICHUE OKPACKHU BIMSIHUSI HE OKa3bIBaeT. [Ipu ckpemuBanuu
KUBOTHBIX Fj, MOJIy4EHHBIX OT CHApPUBAHUS YEPHOIO T'OMO3UTOTHOIO CamIa C
KOPUYHEBOM TOMO3UTOTHOM CaMKOM, C OEIBIMHU KUBOTHBIMH, UMCIOIITUMHU TCHOTHIT
[ibb, 6bu10 ONTyueHo 24 menka. CKOJIBKO FeHOTUIOB U ()EHOTHUIIOB MOYUYEHO MPH
TakoM ckpemuBanun? Kakyro okpacky uMesn KaKIbli U3 IEHKOB?

3amava 11. Y 6onpmmHcTBa opo Kyp red C JeTepMUHUPYET OKpALIEHHOE
OllepeHure, a ero ajenb ¢ — 0enoe. Y mopojsl JEITOPH UMEETCS SMUCTATUYECKUN
red |, nomasnsironuii pa3BuTre NUrMeHTa gaxe npu Haauuuu reda C. Ero amens
— re” | — mo3BoisieT reHy C TpOosiBUTH CBOE JelcTBUE. JIErTOpHBI C TEHOTHIIOM
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IICC umerot 6esoe onepeHure B CBA3U C IMUCTATUUECKUM JIeMCTBUEM TeHa | Hax
reHoM C, BUaHJOTbI C T€HOTUIIOM 11CC UMEIOT OEJI0€ ONEPEHUE M3-3a OTCYTCTBHS
noMuHaHTHOTO aymens nurMentanuu C. bemoro nerropHa ckpemuBain ¢ 6eIbIM
BUAHJIOTOM (0COOM TOMO3HMIOTHBI). OmnpenenuTe pacllelyieHue 10 OKpacKe
OIEpEHNS B IIEPBOM U BO BTOPOM IOKOJICHHUSIX.

3amava 12. Y 6onpmmHCTBA NOpoa Kyp reH C 1eTepMUHUPYET OKPALIEHHOE
OIIEpEHHE, a €ro aJuledb ¢ — 0enoe. Y MOpoAbl JIETTOPH UMEETCS SMUCTATUYECKUM
red |, mogasnsromui pa3BUTHE NUIMEHTa Aake npu Hanuuuu reHa C. Ero amnens
— reH 1 — no3sodsieT reHy C mposiBUTH CBOe JeiicTBHE. JIETTOpHBI C T€HOTUIIOM
[ICC umerot Oenoe onepeHre B CBSA3U C SMHUCTATUYECKUM JeiicTBueM reHa | Haz
reHoM C, BUAHJOTHI C TEHOTHIIOM 11CC UMEIOT Oelioe OMepeHne M3-3a OTCYTCTBHS
noMuHaHTHOTO ajutensi murMeHTanuu C. CKpemuBaiy TUTETEPO3ZUTOTHOTO OEI0T0
JIETTOPHA C MUTMEHTHPOBAHHBIM BHaHAOTOM. OmpenenuTe T€HOTHUIl BHUAHAOTA,
€CIi B MOTOMCTBE IOJIOBMHA LBIUIT MUMena Oeloe OlepeHue, a IMOJOBHHA —
OKpAlllEHHOE, U B TOM CJIy4ae, €ClId B IOTOMCTBE MPOU3OLLIO PacIICIUIEHUE Ha
OeNbIX M MUTMEHTHPOBAHHBIX B OTHOIIEHUH 5:3.

3anmava 13. YV cobak nmopoasl jodepMaH-IuHYEp T'eH B onpexaenser yepHyro
OKpacKy IIEpPCTH, a TeH B — KOpUUHEBYIO (Ko(elinyto). [pyroii ren D — ycunurens
— omnpenensieT UHTEHCUBHOCTh OKpAacKy (pacnpeereHue MUIMEHTa B KOPKOBOM U
MSKOTHOM BEIIlECTBE Bojioca), ad— ocnabutenpb (MMUTMEHT HMMEETCS TOJBKO B
MSKOTHOM BELIECTBE, 4 B KOPKOBOM COJIEPKUTCSI B BUJE OTACIIBHBIX BKPAIUICHU,
4YTO NPUBOJUT K ToiyOoi okpacke Boisioc). [lpu cmapuBanum kogeiHoro
nobdepmana BBDD c ronyosim BBdd B F; poxaatorcss yepHble noTOMKH. B kakom
COOTHOIIEHHH B F, mosiBATCS 4YepHble, rofyOble M KO(EWHbIE IIEHKH Pa3HbIX
OTTEHKOB?

3anaua 14. Onpenenure (PEeHOTUIT U T€HOTUN KPOJUKOB Fi, peHoTumnsl u ux
COOTHOILIEHHE CpeIu KPOJUKOB F,, MOJyYEeHHBIE OT CKpEIIMBAHUS HCXOJHBIX
POUTENBCKUX (DOPM — KPOJIOB UEPHOM OKPACKU Me€Xa M KPOJbUYUX KEJITOr0 OKpaca
Mexa, a TakKe€ HX TEeHOTHUNbl. A — TE€H YEepHOHM OKpacKu Mexa, SBISIETCS
WHTHOUTOpPOM TeHa Oypoi okpacku mexa B u xenToil okpacku mMexa B, a — T'eH
KEJITOro okpaca Mexa. B — ren Oyporo okpaca mMexa, B — I'€H XEJITOr0 oKpaca
Mexa.

3agaua 15. IIpBoaWTCS CKpelIMBaHUE KPOJIOB CEPOM OKpPACKH MeXa C
KpOJIbUMXaMu Toryooil okpacku mexa. llomydeno moromctBo F; u F, KakoBwi
TEHOTHUIBl UCXOJIHBIX CKPEUIMBAEMBIX POIUTENBCKUX (opM. DEHOTUN U T€HOTHUI
KposMukoB Fi. @eHOoTUNBl M HMX COOTHOILIEHHE CpeAr KpOJuKoB Fp. DyHKuMS
HEaJIeTbHBIX TEeHOB: A — I'€H Cepoil OKpacku Mexa, OH MOAABIISIET (PYHKIIMIO T'eHa
YepHOro okpaca Mexa B u reHa royryboro okpaca mexa B; a — T'€H rojiyboro okpaca
Mexa; B — ren yepHoro okpaca mexa; B — I'eH roJry0oro okpaca mMexa.
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3anstue 12. HacsienoBanne Npu3HaKoB NP MOJIUMEPHOM
B3aMMO/IeliCTBUM HeaslJIeJIbHBIX F€HOB.

Heab 3aHsATHA. YACHUTH HACJEAOBAHHE MPU3HAKOB MPU MOJIUMEPHOM
B3aMMOJICUCTBUM HEAJJIEIbHBIX T€HOB.

Meroanueckue ykazanusi. [lonmvMepHoe B3aMMOJCICTBHE HeaUIEIbHBIX
TCHOB WJIM TIOJMMEPHS], WM TOJMMEPHBIE (PaKTOpPHI, UM MHOYKECTBCHHBIE TEHBI,
WIM TIOJIMMEPHOE HacjeaoBaHue BrepBble ycTaHoBwI B 1908 r. I'. Hunbcon-One
MPU CKPEIIMBAHUU COPTOB OBCA, MMEBIIKNX YEPHYIO U KEIATYI0 OKPACKy YellyH, U
COPTOB MIIIEHUIIBI KPACHO3EPHOM U OEJI03EPHOI:

[lo Tumy noJuMepur HACIEAYIOTCS KOJWYECTBEHHBbIC MpPU3HAKU, B T.4.
X034 CTBEHHO-TIOJIE3HbIC U IIBET KOXKH Y YEJIOBEKA.

[TonuMepuss — 3TO TaKOl THUIl B3aUMOJCHCTBHUS HEAJUICIbHBIX T'€HOB, IPHU
KOTOPOM Ha OJWH IPU3HAK OKA3bIBAECT BJIMSHUE HECKOJBKO IMAp Pa3JIMYHBIX, HO
CXOJIHO JEHUCTBYIOIIMX T'€HOB M KAXKIbIA W3 HUX YCWIMBAET Pa3BUTUE IPU3HAKA
WM OcabIiser.

[TonumepHbIe TeHbI, CXOAHO BIMSIONIUME HA Pa3BUTHE OJHOTO, 0003HAYAIOT
OJIMHAKOBBIM OYKBEHHBIM YHCIIOBBIM UHACKCOM, HanpuMep Aj, Ay, As, ai, ay, as.

Paznuuarot cnenyromue gpopmsl norumepuu:

- aJITUTUBHAS (CyMMUPYIOIIIAst)

- HeaJITUTUBHAS

- MyJIbTaTUBHAs

AJJIUTUBHAS MOJUMEPHUsI — KXKIbI T'eH BIUSET HA Pa3BUTHE MPHU3HAKA U
X JCHCTBUE CYMMHUPYETCS, YTO U TPUBOJUT K OoJiee TMOTHOMY MPOSBICHUIO
MpU3HAaKa, T.€. CTETICHb Pa3BUTHUS 3aBUCUT OT A (HeKTa AeUCTBUS KaXKIOT0 reHa.

Takue TeHbl, YyCWIMBAWOIIME  pa3BUTHE  MpPHU3HAKA,  HA3bIBAECTCS
MOJIMMEPHBIMU  WJIW aJIUTUBHBIMH.

[Ipu3Hak, cTeneHb NPOSBICHHUS] KOTOPOTO 3aBUCUT OT CYMMAapHOTO JEUCTBUS
Ha HETO MHOTUX HEAJJICIbHBIX JOMHHAHTHBIX U PEIECCUBHBIX T€HOB HA3bIBACTCS
MOJIMMEPHBIM UJIN TIOJIUTCHHBIM.

BinusitHue Kakaoro ajJUTHUBHOTO Te€HAa B OTJEIBHOCTH Ha TMPOSIBICHHE
MpU3HaKa HE3HAYUTENbHOE, a MPU MX COBMECTHOM JEHCTBUM BJIUSHHS TEHOB
YCWJIMBAETCS ¥ TIPU3HAK Han00JIee MOJTHO TIPOSIBIIIETCS.

HeagnutuBHas moJiMMepusi — TIPU HaJWYUM B TEHOTHUIIE OJHOTO
JOMUHAHTHOTO ajlieisi MPU3HAK TOJHOCTHIO PAa3BUBAETCA U BCE >KUBOTHBIE C
reHoturiamu — AABB, AaBB, Aass, aaBB, aaBB o ¢enotumy He paznudaroTcs.

B F, 2 denoruna B cootHomenuu 15:1, B Tom uncie

/.6 — renotuna AABB, AaBB, AaBs, aaAA, aaAB

!/,6 — reHoTHIIA 2aBB.

MyJjabTaTHBHAsI MOJMMEPHUST — BCTPEUACTCS PEAKO W IMPU 3HAYUTEIHLHOM
pa3IMYUM UCXOJHBIX CKPEIIMBAEMBIX POJUTENEH IO Pa3BUTHIO TMPHU3HAKA Y
MOTOMKOB cJ1abo€ pa3BUTHE MpU3HaKa (MEHBIINI POCT, Majiasgs CKOPOCTh POCTa U
pa3BUTHUSI, MEHbBIIIAs! TPOJYKTUBHOCTD H T.[.), T.. HAOIIOJaeTCs KaK Obl HEMOIHOE
JTOMUHUpPOBaHKE 00Jiee HU3KON BETMUYMHBI TPU3HAKA.

Pemenune Tunosou 3a1ayn.
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VY 4yenoBeka pa3nuyusl B IBETE€ KOXKU OOYCIIABIMBACTCS ABYMs MapaMu
HEaJUJIEIbHBIX MTOJTUMEPHBIX T€HOB.
UYepHasi oKpacka KOXHU ONPEACIISIETCS HAJTMYUMEM B T'€HOTHUIIEC JIBYX Map
JIOMMHAHTHBIX HeaJJICJIbHBIX T€HOB — A1A1A A,
benast okpacka KoK ONpeAessieTCs HaJW4ueM B T€HOTHUIIE ABYX Iap
PELIECCUBHBIX HEAJUIETbHBIX T€HOB — 23213,
Tpu TOMUHAHTHBIX HEAUICNIBHBIX T€HA OMPEACIISIIOT CMYTIYI0 OKPAcKy
KOXH — A1A a5a;.
OauH JOMUHAHTHBIM TE€H OOYCIABIMBAIOT CBETIIYIO OKPAacKy KOXH —
Alalazaz.
Ot Opaka CMYTJIBIX IOHOIICH U CMYTJIBIX AEBYIIEK POAMIOCH 16 AeTei.
1. CkoJbKO THUIIOB raMeT 00pa3yeTcs y IOHOIIN U JIEBYIIKU?
2. CKOJBKO JeTel MOTYT UMETh YEPHBIH IIBET KOXKU?
3. CKOJBKO JIeTeil MOT'yT UMETh TEMHYIO OKPACKY KOXKH?
4. CKonbKO AeTel MOTYT UMETh CBETIIYIO OKPACKY KOXKH?
5. CKOJIBKO J€TEel MOTYT UMETh O€IIYI0 OKPACKY KOXKHU U CMYTIIYIO?

6. CoorHoleHUE PEHOTHUIIOB IO OKPACKE KOXKHU CPEAN HX AeTei?
P Q AjaAca x 3 Ara1Agay

CMYyTJiast KOXa CMYyTJIas KOXa

F1
AlA; Ajay A, a;a,
AA; A1AIARA AjA Ay Aja1AzA; | AjaiAvay
YCpHas TEMHaA TCMHasA CMyTJjias
Ajay Ay A Avay Aq1Aqa52, AjaiAra; | Ajajaza
TEMHas cMmyrias cMmyriias CBETJIaA
a Ay Aja Ay, AjaAj ay aaAr Ay | a;a1A0a
TEMHas cMmyrias cMmyrias CBETJIaA
a;a; A1A1Aza, Ajaia78, a; a1Aay | ajajaay
cMmyrjias CBCTJIad CBCTJIad 66.]135[
1. V roHomel u aesyuiek oOpasyercs Mo 4 Tuma raMeT B COOTHOLICHMSX KaXKJIOTO TUIIA
1:1:1:1.

2. Vs yepHast Koxa

3. V*™ remuas koxa

4. Y *" ceernas xoxa

5 V3Yeu y Ji 16 CMYTJIasi KOXKa
6. Cpenu aereii o BeTy KOXHU 5 (hEHOTHITOB B COOTHOIIICHHUH
1 6 — cmyenas kooica 1 — Genas koxa
4

4 — cegemnas xkooica (14)

— UCpHad KOXKa
— MEMHAA Koacda

3anmanue 1. Ot Opaka cMyTJIOi IEBYIIKH TeHOTHNA A1a;Azay ¢ FOHOIIEH CBETIION KOKU T€HOTHIA
Ajajazay ONIpEICIIUTD:

1. Cxonbko (heHOTHIIOB MOTYT UMETH UX JETU?

2. CKOJBKO TeHOTHIIOB MOXET OBITh Y UX JIETCH?
3ananue2. OBLBI MOPO/BI JIMHKOJIBH UMEIOT JIMHY IIEPCTU B CPeAHEM 36 cM, a y OBEIl IPYTrux
TOHKOPYHHBIX MOpoa 12 ¢cM. DTH pa3nuyus B JUIMHE HIEPCTH 3aBUCAT OT TPEX Map OJAHO3HAYHO
JIEMCTBYIOIMX HEAJJIETbHbBIX T€HOB.

[IpoBeneHO CKpelrBaHue OBELl 3TUX NOPOA U MOIYYEHO MOTOMCTBO F1 1 Fa.

Onpenenuts:

1. T'eHOTHIIBI CITApUBAEMBIX POJIUTEIICH.

2. KakoBa nnuHa mepeTy NoTOMKOB Fi?
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DEHOTHUIIBI U UX COOTHOIICHUE CPEIN IIOTOMKOB F7 ¢ y4eTOM IJIMHBI IIEPCTH.
4. CkpenyBaHUe KaKuX T€HOTHUIIOB OBEI] OYIET AaBaTh B MOTOMCTBE OAHOPOIHYIO IO
JUTUHE EPCTh?

3amaun A1 CaMOCTOSITEIbHON PaOOTHI

3amaya 1. Yi0#1 y KpyIHOTO pOTraToro CKOTa 3aBUCUT OT B3aUMOJEHCTBUSA
JBYX TIap PaBHO3HAYHBIX MOJMMEPHBIX TE€HOB, UMEIOIINX KYMYJISTUBHBIN 3(PQEKT.
VY omHO# mOpoibl, UMEIOIIEH BCE T'€Hbl B JOMHUHAHTHOM COCTOSIHUM, CYyTOYHBIN
yIoit coctaBui 32 KT, a y APYroil, UMEIOIIeH BCe TeHbI B PELIECCUBHOM COCTOSIHUM,
— 16 kr. Ilpu ckpemumBaHWHM TETEPO3UTOTHHIX KOPOB C TaKUMH KE OBIKaMH
nosryaeHo 16 tenouek. Onpeaennurte yaon mOTOMCTBA.

3amava 2.Y1uIM KpoJMKOB MOPOAbl OapaH UMEIOT JIMHY 28 cM. Y NIpyrux
NOpoJ KPOJIUKOB JUIMHA yIIed — mpumepHo 12 cM. J[iiMHa yiiel 3aBUCUT OT ABYX
nap I€HOB C PABHO3HAYHBIM KYMYJISITUBHBIM JACHCTBHEM. ['€HOTHI KpOJIMKOB
nopo bl 0apan — AjA1AA;, OOBIUHBIX — a321353,. [Ipy X CKpeIIUBaAaHUU MEXITY
coboit B F; momydeno 14 kposipyar, OT pa3BeleHUsI KOTOPHIX «B cebe» ObLIo
nostydeHo 32 kponbuoHka. KakoBa jymmna ymieit y kposiukos Fi u F,?

3agaua 3. Y KpOJMKOB JJIMHA YUIEH 3aBUCUT OT B3aUMOJIECHCTBUS ABYX IMap
MOJMMEPHBIX TEHOB, HMEIOIIUX PAaBHO3HAYHOE JIEUCTBUE U KYMYJSTUBHBIN
addexr. 'eHOTHN KpOJUKOB moponabl OapaHn A;A;A;A; 00yCIIOBIMBAET IJIMHY
yuen 28 cM, y ApyTruX NOPOJ BCE T€HBI HAXOAATCS B PEUECCUBHOM COCTOSIHUM —
mmHa ymed 12 cMm. ['eTepo3uroTHBIX KPOJMKOB CKPEIIUBAU C  KPOJUKAMHU
nopoAsl 6apan. Kakyto qmHy ymein uMenu KpoJuKu?

3amaua 4. Y Kyp JKuBas Macca HacjeayeTcs IO TUIy MOJUMEPUH U
omnpenesaeTcss IBYMs MapamMu HEaJUIENbHBIX T'€HOB, KOTOPbIE B TOMO3UTOTHOM
JTOMUHAHTHOM COCTOSIHUM JaloT 2,8 Kr KUBOM MacChl, a B TOMO3UTOTHOM
PELIECCUBHOM COCTOSIHUM — 2 KI. OT CKpEIIMBAaHMS T'€TEPO3UTOTHBIX KYp MEXKIY
co0oit momydeHo 32 upiuieHka. CKOJIbKO THIOB raMeT 00pa3yroT Kypbl? CKOJIbKO
pa3HbIX (PEHOTUIIOB OYTyT UMETH IIBITLISATA?

3amaua 5. Y Kyp ’kuMBasi mMacca HacleAyeTcs MO THUIly MOJUMEPUH U
onpeensieTcss IByMs MapaMH HeaJUIeJIbHbIX T'€HOB, KOTOpPbIE B TOMO3MIOTHOM
JOMHUHAHTHOM COCTOSIHUM JalOT 3,2 KI XWBOH MacChl, a B TOMO3WUTOTHOM
perieccuBHOM cocTtosiHud — 2,4 kr. OT CKpenuBaHUsS TETEPO3UTOTHBIX KYyp C
oco0siMu Maccoi 3,2 Kr nostydeHo 64 upimieHka. CKOJIbKO TUIIOB TaMeT 00pa3yroT
Kypbl? CKOJIBKO pa3HbIX (PEHOTUIOB OyAYyT UMETh UbITLIATA?

3ansTue 13. HaciegoBanue NpU3HAKOB NPHU Pa3HbIX THUIIAX B3AaUMOACHCTBUSA
aJUIeJIbHBIX T'CHOB

eab 3aHATHA. YSICHUTH HACJIEHOBAHHWE IMPU3HAKOB MPU PA3HBIX THUIIAX
B3aUMOJICHCTBUS AJUICIIbHBIX T'€HOB.

MeTtoauyeckue ykasanusi. MeH1€/Ib YCTAHOBUWI SIBJICHUE JIOMHUHUPOBAHUS
W pACIICIJICHUsI ajuiesiel, MPOUCXOJAIee B Tpollecce OOpa3oBaHUS MOJIOBBIX
KJIETOK.
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[IpyHIMO TOMUHHMPOBAHUS MO CBOEW MPUPOJE CI0KHOE B3aWMOJICUCTBUE
aJJIeIbHBIX T€HOB, OJUH W3 KOTOPBIX IOJHOCTBHIO MpeoOiafaeT Haa JIPYTUM.
Hampumep, ren uepHoil MacTH peo0J1agaeT Hajl FEHOM KPacHOW MACTH.

CrnenoBaTeslbHO, KaKIbI PU3HAK B OPraHU3ME Pa3BUBAETCS B PE3YJIbTATE
B3aMMO/JICHCTBUS Tapbl AJUIEIbHBIX T€HOB, OJJUH U3 KOTOPBIX, MOJIYYEH OT OTLA, a
JIpPYrof OT MaTepH.

Y cTaHOBJIEHBI CEAYIONINE TUIIBI B3aUMOACHCTBUS AJUIEIbHBIX T€HOB:
HEIOJIHOE JIOMUHUPOBAHUE
MIPOMEKYTOUHOE HACIEOBAaHUE
KOJOMUHHUPOBAHHE
CBEPX/IOMUHUPOBAHUE
JOMHHHUPOBAHUE CBSI3aHHOE C MOJIOM.

HacsenoBanue Nnpu3HaKOB IIPH HENOJTHOM JOMHUHUPOBAHMH.

[Ipy HEnosHOM JAOMHMHHMPOBAaHMU JOMHUHAHTHBIA T€H HE IOJHOCTHIO
MOJIABJISIET JEHCTBUE CBOETO aJUIEIbHOTO PELIECCUBHOTO T€HA.

VY rereposurot F; Aa GyHKIIMOHUPYIOT 00a TeHa ajuieIbHON Haphbl:

- U TIO3TOMY IPHU3HAK OJIHOTO POIMUTENSI BBIPAXKEH B OOJBLIEH CTENEHH, a
JIPYroro B MEHbILIEH CTEIIEHU

- ¥ (paKTUYECKU UX (PEHOTHUIT 3aHUMAET MPOMEKYTOUHOE MOJOKEHUE MEKTY
(dheHOTUIIaMU UCXOIHBIX POJIUTEIICH.

3akoH eauHooOpa3uss MNOTOMKOB F; 1o ¢deHoTHmy mnpu 3TOM THUIle
JOMUHHUPOBAHMSI IPOSBIISIECTCS MTOJTHOCTBIO.

B F;, oSBISIFOTCST MIOTOMKHM:

® Tpex (heHoTumnoB B cooTHomeHnn 1AA:2Aa:laa
® Tpex TeHOTHUNOB B cooTHomieHuu 1 AA  pomuHaHThI:2Aa
reTepO3UroThI: 1aa peLecCUBHl.

Y TOMO3WIOTHBIX JOMHUHAHTHBIX 0c00eil AA TpOSABISETCS YCIOBHO-
JIOMUHAHTHBINA MPU3HAK, @ Y TOMO3UTOTHBIX PELIECCUBOB ad YCIOBHO-PELECCUBHBIN
MPU3HAK.

['erepo3urotueie ocoOu Aa, XOTS U MUMEIOT JTOMUHAHTHBIM T'eéH A, HO IO
(dbeHoTuNy OTIMYaeTcsl OT JIOMHUHAHTHBIX TOMO3UTOT AA MEHbBIIEH CTENEeHbIO
pPa3BUTHS TOMUHAHTHOTO IIPU3HAKA.

[Tpu BO3BpATHBIX CKpEHIMBAHUIX B MOTOMCTBE paclleIUieHHe Mo (PeHOTHUILY
Y TEHOTUNY B cOOTHOIIeHnHU 1:1.

Tak, mpu Oekpocce — 50 % TOTOMKOB € JOMUHUPYIOIIUM TPU3HAKOM
reHoturna AA u 50% MOTOMKOB ¢ IPOMEKYTOYHBIM MPU3HAKOM T'€HOTHUTIA Aa.

abrwdE

F; P Aa x AA
r Aa A
F, AA Aa
50% 50% 1:1

[Ipu ananmuzupyromeM ckpenmBanui — 50% MOTOMKOB € MPOMEKYTOUHBIM
npuzHakoM reHotuna Aa u 50% MOTOMKOB HMEIOT PELECCUBHBIA MpU3HAK
reHOTHIIA ad.

F, P Aaxaa
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r Aa a
Aa aa
50% 50% 1:1

[To Tumy HEMOJHOTO TOMHUHUPOBAHUS MPOUCXOIUT HACIEIOBAHHE MHOTHX
KaueCTBEHHBIX MPU3HAKOB.

[Tpu ckpenmBanny OBIKOB, Y KOTOPBIX OKpacKa Tejia CIUIONTHAS, C KOPOBaMHU
nmeroi MactTu — Oenple TSATHA Ha TYJIOBHUINE, Oeiloe Oproxo W Oenple HOTH,
pOXKAAIOTCS TIOTOMKH, UMEIOITUE Oefble MATHA TOJIbKO Ha Oproxe, rojioBe, Horax u
uHorja Oonbinye msaTHa Ha Tynosuile. CremoBaTeNbHO, CIUIOIIHAS OKpacka

F

HCIIOJIHO JOMHHHUPYCT HaI IIETOM.

Ilo

THUITYy  HCIIOJHOTI'O

KOJIMYCCTBCHHLBIX IIPU3HAKOB.
Ta6J'II/IHa 2 — AJIBTepHaTI/IBHBIG IIPU3HAKNW KUBOTHBIX, IITHI, YCJIOBCKA C
HCIIOJTHOAOMHWHAHTHBIM THIIOM HaCJICAOBAaHMS.

JAOMHUHHUPOBAHUA

HaCJICAYCTCA

OOJIBILIMHCTBO

ITopona u Bux
JKUBOTHBIX

IIpu3Hak y roMmo3uror

IIpu3Hak y retepo3urot

Y c10BHO-TOMUHAHTHBIN | Y CII0BHO-PELECCUBHBIN

Kyps! nomamzue

ABcTposopm, JaHTIIaH,

KypuaBoe onepenue

[Ipsmas popma mepa

CpenHsis Kyp4aBoCTh

OeHTaMKa
CBuHBH
bepkunp UYepHslil OKpac KpacHslit okpac UYepHO-KpacHbIi OKpac
(THTpOBast MacTh)
OBIIBI
Kapakynbsckas Y HopManbHOU OTCcyTCTBUE YIIHBIX Y cpenHen ATMHbL
JUTHHBI paKkoBUH
Kapaxkynbckas KopuuneBas okpacka Benas oxpacka mepcru Po3zoBast okpacka
HIEPCTH HIEpCTH
Bounomickas Benplii omeitnuk OtcyTcTBUE OLICTHMKA | YMEHBIIICHHE pa3Mepa
OLICHHMKA
KpynHslii poratsrii ckoT
TlNonnanjackas UepHo-niecTpasi okpacka UepHas unu KkpacHast Ileras macthb

CIITOOIHasA MacCTb

CromHast OKpacCka

Ilerast MmacTb (He

VMeHbIIIeHHE IErOCTH

MacTb TOJUTAHACKHUH THTI)
Kponuxk
ITyurHbie mopossl JnuHHOBONIOCOCTH [IlepcTh HOpMAJIBHOM Cpenusis JyiMHA BOJIOCa
(arropckuit THIT) JUIUHBI
IunmunnoBas okpacka AnrOuHOC Csetio-cepas okpacka
Mexa Mexa
CepebpuctocTh OrtcyTcTBHE Cnabo BeIpaskKeHHAS
OTIYIIICHUS cepebpucTocTr cepebpuCTOCTh
OTIYIICHUS OTYIIEHUS
Okpacka epcTH aryTu UepHas okpacka CranbHas oKpacka
(cepas) MIEPCTH MEPCTH

MEIb

OTCYTCTBI/IG XBOCTa

Hanuuue xBocta

| XBOCT cpeAHEN JIHHBI

Yenosek

KypuaBbie BOJIOCHI

[Ipstmble BosTOCHI

BoaaucTeie Boa0Ch

Hopwmansroe OtcyrcTBHe KaTanasbl B | YacTuaHOE copeprkanne
CoZepKaHUE KaTanasbl B KpoBH (aKartanasus) KaTajia3bl B KPOBU
KpOBHU

Tanaccemust (anemust)

OTcyTCTBI/IC aHCMHHU

Anemus nerkoit popmel

57




CeproBUIHO-KJIETOYHAS Hopwmanbnast hopma YacTb 3pUTPOLUTOB —
aHeMus (TeMorao0uH-S) SPUTPOITUTOB CEpIOBUTHBIE
(remorToomH-A) (cyOxnmmHIYecKas
(hopma)
Hopmanbaerii 0OMeH 4- Huctunypus IloBrIlIEHHE TUCTHHA B
X aMUHOKHUCIIOT (mapymenne oOMeHa — Moue
KaMHH TOYEK)
ITenbrepoBckas Hopmanbnas HexoTtopoe cmemienue
aHOMAaNH siaep CerMEHTAIHS SIeP CErMEHTAIIUH SIIep
JIEUKOLINTOB JIEHKOLUTOB JIEUKOLIUTOB

[To Tumy HEMOTHOTO TOMUHUPOBAHMSI IPOUCXOIUT HACIIEIOBAHUE:!

® Kyp4aBOCTb Ha XOXOJIKE Y Kyp;

® pa3Mepsl HOT y Kyp - AMuHHBIE R 1 KopoTkue D npu3Haku U y reTepo3uroT
CpeIHHE HOTM W TE€H CPEAHMX HOT CLEIUICH C JIETAIbHBIM TE€HOM,
BBI3BIBAIOIIMI YKOPOUYEHHE KIIIOBA Y SMOPHOHOB, HE CIOCOOHBIE MPOOUTH
CKOpPJIYIly M OHH 3aJI0XJIMKH, T.€. HE BBUIYMHUBIIHMECS W3 SiIa IBIUISITA B
KOHIIe HHKYyOaImoHHoro rmepruoaa Ha 20-20-i neHb;

® KOJHMYECTBEHHBIC PU3HAKHU CETHCKOXO3IHCTBEHHBIX KUBOTHBIX

P @ uepHO-meCTpHIE mKepcen
3,6 % xupHOCTD 5 % XUpHOCTH
MOJIOKA
AA X aa
Fq Aa X Aa xxupHoCTh MoJioka 4,2%
F, AA Aa Aa aa
5% 4,2% 3,6%

IIpoMesKyTOYHBIN THIT HACJIEI0BAHMS NIPU3HAKOB.

[Ipy »>TOM THIE B3aMMOJCWUCTBUS AIJICIBbHBIX TE€HOB OJHA aJUICNIb HE
MoAaBJIsIET JEHCTBUE BTOPOTO ajlieliss U HAa000pOT.

JloMuHUpOBaHKE OTCYTCTBYeT M 00a ajieliss paBHOLEHHBL AJuienu
0003Ha4Yar0T OJJHUM OYKBEHHBIM CUMBOJIOM, TOMEYEHHOTO UPPOBLIM UHIEKCOM —
Aun A, umu B u B;.

I'ereponsurorsl AA; o (HeHOTUIy 3aHUMAIOT MTPOMEKYTOUHOE MOJ0KEHHE
MEXay romo3uroramu AA n A1 A;.

[IpomexxyTOouHOE HACIENOBAaHUE CXOAHO C HEIMOJHBIM JTOMHUHHUPOBAHUEM M
OTJINYUE TOJBKO B TOM, YTO IPHU B3aUMOJCHUCTBUU JBYX aJUIEJIEH BO3HUKAET KaK
OBl «CMECh» IBYX PABHOIIEHHBIX KOMITOHEHTOB IIPH3HAKA.

Hanpumep, okpacka onepeHus y Kyp:

o yepHOoe ornepeHue o0yciaoBieHo reHom B
o Oenoe onepeHre renom By
o rojry0oBaTo-cepasi OKpacka OTiepeHHs aHIaTy3CKuX Kyp Mcmanuu reHoTumna

BB; Bo3HHMKaeT mpu B3aMMOJEHCTBUM T€HOB YEPHOTO M OEJIOro OIepeHus, T.C.
PaBHOKOMITOHEHTHASI «CMECh» YEPHOTO U OEJI0oT0.

Tabnuma 3 — AnbTepHaTUBHBIC MPU3HAKU KUBOTHBIX U TITHUI] C
MTPOMEKYTOYHBIM THUITIOM HACJIEAOBAaHMUS.

ITopona u Bug [IpusHak y roMo3Urot IIpu3Hak y reTepo3urot
’KUBOTHBIX Y CcnoBHO-JOMUHAHTHBIN | Y CIOBHO-PELICCCUBHBIM
1 2 3 4
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Kyps1 nomarninue

IInumyTpoK, BUAHOT,
JIETTOPH

Bbenoe onepenue

Kpacnoe onepenne

KomymOwuiickuii T
OTICpeHNUS

YepHoe onepeHue

Bbenoe onepenue

l'omy6oe omepenne
(angamy3ckue Kypbl)

ABCTpOIIOPIL, JIAHTIIIaH, YepHoe onepeHue benoe onepenue Kpamuatoe
OeHTaMKa (ropHOCTaEBOER)
oTepeHue

CBuHbBU

Hewmenkas 6maropomHas

Benblit okpac meTrHb

YepHblit OKpac IIETHUHBI,
KOPHY?JIECKOU MTOPOIBI

CandupoBast okpacka
(romyboBaTocepas)

MepI/IHOCOBI)IC OBIIbI

MepuHochl

MepuHocoBas Oenast
OKpacka IepcTu

I'pyOomepcTHas TemHas
(MOHTOJIBCKUE)

bypas oxpacka mepctu

MepunocoBas Oenast
OKpacKa IepCTH

UYepHo-Oypas okpacka
(poMaHOBCKasl TOPO/IA)

bypas oxpacka mepctu

Kpynnslii porateiii ckoT

[lopTropu

Kpacnas mactpb

benas macTb

Yaast MacTb

AOGepauH-aHTyCBhI

UepHas MacThb

benas macthb
(roptropH)

Cepo-roy6ast MacThb

Kponuk

ITymnble nopoas!

[IuHIIMII0Bas OKpacka
Mexa

'umanaiickast okpacka
Mexa

CaeTiio-cepast OKpacka
Mexa (cBeTnas
MTHHIITAIIIA)

Mopckasi cCBUHKa

Kentas okpacka mexa

Benas oxpacka mexa

Kpemosast okpacka

Mexa
[IIuHImMII0Bas TEMHAs Benas okpacka CBeTo-IMHIIIIIOBAs
(anmpOMHOC) OKpacka
TemHast okpacka Mexa benas okpacka ITomyreMHas okpacka
(astOMHOC) Mexa
Jlucuia
UYepHo-0Oypast YepHo-Oypast okpacka CepebpucTo-uepHast TeMHBII OKpac pebKUE
Mexa OKpacka Mexa NSTHA (CUBOIYIIKH)
UYepHo-0ypbiii OKpac KpacHsrit okpac mexa TemHbIil OKpac peikue
Mexa

nATHA (CUBOJIYIIIKH)

CepebpucTo-uepHast

CepebpucTo-uepHast
OKpacka Mexa

Kpacuslit okpac mexa

TeMHBII1 OKpac pbLKUE
nsATHA (CUBOJYIIIKH)

Hopka
XemyH Benas oxpacka mexa CranpHas romy6as IIpomexxyTouHas
romy6oBarocepas
benas okpacka mexa TemHas okpacka Mexa CaeTiiasi KOXHHYpOBas
benas (TeMHBIE BOTOCHI Kopuunesas TeMHbIE BOJIOCHI Ha
Ha 3aThLIKE) CTaHJapTHas OKpacka Oenom ¢oHe
Mexa
[IsTHECTOCTD Bbenas okpacka mexa Benast nsTHUCTOCTD
I'omoxpecToBka TemHast okpacka Mexa Kopuunesas YepHas okpacka mexa
refHorumna SS CTaHIapTHAs OKpackKa (xkpecToBKa)
Mexa

Cobaka

T"'onune

UepHast okpacka
HIEPCTH

KpamuaTas okpacka

Cepas oxpacka
(AyHxkep)

Jlomaae

I'Henas macTh

benas macThb

30JIOTUCTO-KeITast
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| | (ampOmHOC) | (TaTOMUHO) |

Konomunuposanmne. CyliHOCTh KOJOMUHHUPOBAHUSL COCTOUT B TOM, YTO y
reTepO3UrOTHOIO IMOTOMCTBA MEPBOTO U BTOPOIO MOKOJIEHUH 00a ajjiens OJHOro
reHa IpOsBIILIIOT CBOE JEHCTBHE B ITOJIHOM MEpEe U HE3aBUCUMO JIPYT OT Apyra, T.c.
y HUX (DEHOTUIMYECKU MTPOSABIISIOTCSA IPU3HAKU CBOMCTBEHHBIE 0OOUM POAUTEISIM.

[Ipy KOMOMUHUPOBAHNM:

o y TOMO3UIOT JOMUHAHTOB A A pa3BUBaeTCs MPU3HAK A
o y TOMO3UTOT peLEecCUBOB AjA; pa3BUBaeTCs MPU3HAK A
o y TeTepo3uror A Aj; pa3BuBaroTCs 00a MNpu3HaKa, T.e. A U A;

CBOMCTBEHHBIE POAUTEIISIM.

[lo Ty KOOOMHHMPOBAHMS HACIEAYETCS: CTPYKTYpbl OEJIKOB, AHTHUIECHBI,

reMOrJI00MH, TPYMIbl KPOBU KUBOTHBIX U Y€IOBEKa, (PePMEHTHI, TPAHC(HEPPUHBI.
KopomuHupoBaHue UMeET 3HaU€HHE B IBYX HAIPABICHUSX.

[lepBoe HampaBieHue: J000O€ >KUBOTHOE MOXET ObITh B TIEHOTUIIE 00a

JIOMUHAHTHBIX T'€HAa M OAWH I'€H MOJIy4€H OT OTLA, a APYrodl OT MaTepu U MpHU

TOM Ka)/blil T€H Yy MOTOMKAa B OTAEIBHOCTU MPOSIBISET CBOE (PEHOTUIMUECKOE

JICUCTBUE;

- €CJM y JKMBOTHOI'O, KOTOPBIM IO JTOKYMEHTaM SIBISETCS OTLIOM, WM MaTEphIO,

HET XapaKTEPHOTO MpU3HAKa, MPOSIBISIEMOIO y €ro MOTOMKA, TO OH HE MOYKET ObITh

€ro OTLIOM WJIM MAaTepblo, T.€. B 3alUCH O NMPOUCXOXKACHUHU IOTOMKA JOIyLIEHA

omunoka

- KOJIOMMHAHTHbIE MPU3HAKUA I[O3BOJSIIOT YTOYHUTH IMPOUCXOXKIACHHUE, POJICTBO

JUHUM W CEMEHCTB, TEHETMYECKOE CXOACTBO UM  pa3jguyue  MOpoJ

CEJIbCKOXO3SIICTBEHHBIX )KUBOTHBIX.

Bropoe HampaBieHue: KOJOMHHHPOBAHUE WCIONB3YIOT IS PELICHUS
TEOPETUYECKH U MPAKTUYECKU BaKHOTO BOIPOCA O BIUSHUUA TOMO3UTOTHOCTU WA
reTepO3UrOTHOCTH  Ha  JKU3HECIIOCOOHOCTh, SMOPHOHAIBHYIO  CMEPTHOCTD,
BO3HUKHOBEHHUE aHOMAJIMI U Je(PeKTOB Yy )KUBOTHBIX U Y€JIOBEKA.

Hanpumep, wu3yuyeHo BiIMSHME THUIIOB TIE€MOIVIOOMHA 4YelOBEeKa Ha
3a00JIeBaHUE TPOMTUYECKON MaTISIPUCH:

- JIFOJ TOMO3UTOTHOTO reHoTHNa AA 10 HOPMAIHbHOMY TeMOTJIOONHY A,
3apa)karoTCs TPOMMYECKON MAIIIPUEN U TSHKEIIO €€ MEPEHOCAT

- JIF0JIM TOMO3UTOTHOTO TEHOTHUNAa SS M0 TeHy reMorioonHa S, morudarot
u3-32 HOPMalbHOM (OpPMBI  3PUTPOLMTOB, MPHUBOASAIIAS K 3a00JEBaHUIO
CEepPIIOBUIHO-KJIIETOYHOW AaHEMUHU

- JIFO/IX T€TePO3UTOTHBIE AS He 3a00J€Bal0T TPONUYECKON Majsipueil niu
JIETKO €€ NEPEHOCHT.

[Ipu komomuHupoBanuu B F, cpeaum moromMcTBa Tpu (PeHOTHIIA U TpU
reHotuna B cooTHomeHun 1:2:1  (25%:50%:25%), T.. COOTBETCTBYET
HETOJHOJIOMUHAHTHOMY THUITY HACJIEIOBAaHUS TPU3HAKOB.

VY KpymHOro poraToro CKOTa HECKOJbKO THIIOB I'e€MOTJIOOMHA, KOTOpbIE
OoOHapyXKMBAIOTCS Oyarofaps pazIM4HON CKOPOCTH MEPEABHKEHUS UX MOJEKYJ B
AIIEKTPUYECKOM TOJIE TPH AIeKTpodopese.
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Yame BcTpevarorcs remoriooud tuna A u B. Hanuume remornmobuna A
obOycnoBieHo auteneM HeA u remorinoduna B annenem HaB.
B sputponurax conepxurcs
e VYV romosurotr HeAHeA remornooun A
e VYV romosurotr HeBHeB remornooun B
e V rereposuror HeAHsB o6a tuna A u B, T.e. Ipyu KOZOMHUHHUPOBAHUU Yy
TeTePO3UTOT COJAEPIKUTCS 00a aJlIessl U OHU MPOSIBIISIIOT CBOE ACHCTBUE B MTOJIHON
Y HE3aBHUCHUMO JIpYT OT Apyra.

CeepxogomunupoBanue. CyllHOCTh CBEPXOJOMHUHUPOBAHUS 3aKJIHOYACTCA
B IIPEBOCXOJICTBE THOPUIOB MEPBOTO MOKOJCHUS HAJl UCXOJIHBIMU POJIUTEIIbCKUMHU
dbopmamu, T.e. y TE€TEPO3UTOTHBIX JKUBOTHBIX Aa TPOSBISIETCS OOjee CHIBHOE
pa3BUTHE MPU3HAKA, YEM Y TOMO3UTOTHBIX JOMHUHAHTOB U PELIECCUBOB AA W aa u
3TO BbIpaxkaetcst popMynon Aa>AA v aa.

[Ipu CBEpXTOMUHUPOBAHUM Yy TUOPHUIOB MEPBOTO MOKOJEHUS MPOSBIISIETCS
reTEPO3UC, KOTOPBIA TMPOSIBIAETCS B  MPEBOCXOJCTBE IMOTOMCTBA  Haj
POIUTENHCKUMHU (POPMaMHU TIO KUZHECTIOCOOHOCTH, IHEPTUU POCTA, TIII0JJOBUTOCTH
Y TIPOTYKTUBHOCTH.

BonbIMHCTBO MCCaeAoBaTENEH CUMUTAIOT, YTO MPU CBEPXJIOMUHUPOBAHUU
JIOMUHAHTHBIA TeH B OJHOM (haze, T.e. B reTepo3urore Aa, 6ojmee OJaronpusiTHO
BIIMACT HA pPa3BUTHE MPHU3HAKA, 4YE€M B JBOMHOM [03€, T.€. B TOMO3HUIOTE
JTOMHHAHTHOU AA, 1 TO3TOMY MOKHO CUMTAaTh, UTO BCSIKas rerepo3urora — Aa, Bs,
AA; v A1A, — mydie mo pa3BUTHIO, YET TOMO3ZUTOTBI — AA, BB, A1A1, A24..

o otkpbiTusi cBepxgomuHupoBanus npod. J.A. KucnoBckuil BbicKazan
MPEIOKEHUE O CYIIECTBOBAHUM I'€HOB, KOTOPBIE BIMUSIOT HA YCUICHHE PA3BUTHUS
MpU3HAaKa, KOrja HaXOISTCS B TE€TEPO3UTOTHOM COCTOSHUH, M, HA00OpPOT, MOTYT
OCNa0JsITh W JaKe OTPUIIATETIFHO BJIUSATH HAa OPraHU3M B TOMO3UTOTHOM
JTOMUHAHTHOM COCTOSIHUHU.

Taxkue rennl J[.A. KuciaoBckuél mnpeaIoXuia Has3blBaTh OOJUTaTHO-
reTepO3UTrOTHBIMU M €r0 THUIIOTe3a ObUIa TMOATBEPXKICHA TMPU HU3YYCHHUH
reMOrjO0MHOB YeJIOBEKa.

JIrtogu, TOMO3WUTOTHBIE O HOPMAJIBHOMY TIeMOINIOOMHY A, 3apaxarorcs
TPONMMUYECKOW MAJISIPUEN U TSHKEJIO MEPEHOCST 3Ty OO0JIE3Hb.

['en, oOycnaBnuBaromuii BEIpabOTKY reMorjioOnHa S y 4esloBeKa HaxosCh B
TOMO3UTOTHOM COCTOSIHUM SS, BBI3BIBAET THOEIh OT CEPIOBUIHO-KICTOYHOM
aHEMUH, a TeTEePO3UTOTHI SS HE 3a00J€BAIOT TPONMMUYECKOW MaJsipUeill WM JeTKO
MIEPEHOCSAT ATy O0JIE3Hb.

SIBeHrEe  CBEPXJOMUHHUPOBAHMUS H3BECTHO Y  CEIBCKOXO3SIMCTBEHHBIX
YKUBOTHBIX U UMEET BaXKHOE MPAKTUYECKOE 3HAUYCHHUE.

CBepxJ0MHUHHPOBaHUE 00BsICHAETCA 2P(HEKTOM TeTepo3nca, HabII01aeMbIi,
IIPY TTOJTYYEHUH B TITUIIEBOJCTBE, TPEX U YEThIPEX THOPHUIOB.

[Ipy ckpelMBaHUU TOBBIIIAETCS TETEPOZUTOTHOCTh MOTOMCTBA, KOTOpas
OKa3bIBAET OJIArOTBOPHOE JICUCTBUE HA MPU3HAKU OpraHU3MA.

Hanpumep, ren «uekcrep» /[ y MACHOTO CKOTa B TIE€TEPO3UTOTHOM
COCTOSIHUU /[0 00yClaBIMBAET MOBBIIIEHHYIO CKOPOCHENIOCTh, KUPOOTIOKEHUE,
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NBIIIHOE Pa3BUTHE MYCKYJATypbl, @ B TOMO3UTOTHOM JOMHMHAHTHOM COCTOSTHUU
/] BbI3BIBAET OYJIbIOTO0OPA3HOCTD Y TETIST.

[Tpu ciapuBaHUM CKOTa MOPOABI «JIEKCTEP» Mexay coboit y 50 % moToMkoB
reHoTHUIa /[0 IPOSBIIAETCS CBEPXJOMUHUPOBAHUE:

PQ In  x and

r I n A n
Fi A1 An Jn L
I'mbens 50 % YKUBOTHBIC ITOPOJIbI KEPPH

['eTepo3uroTHpIe TIO PSAAY TPYII KPOBH aHTUTEHHBIX (DAKTOPOB — KOPOBHI
MOJIOYHBIX TOpOJ Oo0jiee TPOAYKTUBHBIE IO CPAaBHEHUIO C TOMO3HTOTHBIMH
KOpPOBaMHU CBEPCTHHIIAMH.

['eTepo3uroTHRIE MO CUCTEME TPYII KPOBH CBUHEH, HampuMep IO aJUIeINIo
Gap, 60TI€€E MIIOIOBUTHIE, YEM TOMO3UTOTHBIE.

SIBneHNE CBEPXIOMUHUPOBAHUS IIUPOKO HCITONB3YIOT TPH TPOU3BOJICTBE
THOPUIHBIX COPTOB PacTEHUH, THOPUIHBIX CEMSH KYKYpy3bl ITyTeM KOMOWHAIIUA
YEThIPEX HEPOJICTBCHHBIX JMHUHN, MEKIIOPOJHOM W MEKBHUIOBOM CKPEITUBAHUN
KUBOTHBIX.

[IpumepoM CBEpXIOMHHHPOBAHUS TPU3HAKOB Yy CEIIbCKOXO3SMCTBEHHBIX
JKUBOTHBIX SIBJIIETCA THOpUJ Oclia M JIOMIAJAd — MYJ, KOTOPBIA MPEBOCXOIUT
pOAUTENHCKUE (POPMBI IO KUBOK Macce, BBIHOCIUBOCTH U JIOJITOJIETHIO.

CBepxXJOMUHUPOBAHUE IO Psy MPU3HAKOB MPOSBIAECTCS MPU MEKBHUI0BON
ruOpuIN3aluu PoIo:

['uOpuabl OCETPOBBIX — OCETP X CTEPIISAIb, OCIIyTra X CTepIsiab U UX TUOPHUIbI
OecTepbl YCHENTHO BHEIPSIOTCS B MPAKTUKY; THOPUIBI KapIOBBIX PBHIO — Kapr X
Kapachb.

JloMMHMpPOBaHUE CBSI3AHHOE C TOJIOM.

B psine ciiydaeB HaOr0aeTCS SIBICHHUE, KOT/Ia OJUH U TOT YK€ Te€H Y CaMIIOB
JOMUHUPYET HaJl CBOMM aJlJIEJIEM, & Y CAMOK OKa3bIBAETCS PEIIECCUBHBIM.

Tak y oBIIEeMaTOK JOMHUHUPYET KOMOJIOCTh — T'€H P, a PelecCUuB poraTocTsb —

red P;. Y 6apaHoB JOMUHUPYET pOraToCcTh — I'eH Py, a PeliecCUB KOMOJIOCTh — T'€H
P.

[Ipuznak I'en JomunupoBanue Peueccun
KomosocTh P VQP VJaP
Porarocts P, Varp VQP,

Hanuuue Goponbl y KO3JI0B OOYCIOBIEHO JOMHUHAHTHBIM T'€HOM A, a y CaMOK
PELECCUBHBIM Aj.
Y My>XUWH I'€H paHHET0 00JIbICeHUs TOMUHAHTHBIN O, a y )KEHITNH OH perecCuBHbBIN O;.

IIpuznax T'en JloMuHUpOBaHuE Penieccun
Pannee obnpicenne O Y myxunn O
TTo3nnee oObIcEHNE (O] V sxernmH O,

XapakTep HacyeI0BaHUs TaKUX MPU3HAKOB (F€HOB) HEOOBIYHBI.

Bo-IiepBhIX, FeTEPO3UIOTHRIE U § MMEIOT OJMHAKOBLIA reHotun PP, HO
po (HDEHOTHUITY OHU Pa3IMYHbIC: OapaH poraThlil, OBIleMaTKa KomoJas (6e3poras).

Bo-BTOpBIX, Tak Kak 00a pOAMUTENs TE€TEPO3UTOTHBI, OHH MPOLYLUPYIOT
rameTbl JAByX TunoB. Ho Tak kak ¢eHoTMnm § TpuU OJMHAKOBOM T'€HOTHIIC
OTIHMYaeTCs 0T PeHoTHIA ), TO B IIEPBOM MOKOJIEHUH PACIIEIIEHHE 110 (PEHOTHUILY
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cpenud sipoueK U OapaHUYMKOB C YYETOM B3aUMOJECUCTBUS  aJUICJIbHBIX I'€HOB
CJIEyeT pacCMaTpUBATh OT/AEIIBHO.

Pacmenienue mo GpeHOTUITY cpeau SPOK COCTaBIsAeT 3 KOMOJBIX K 1
poraTou, a cpein 6apaHYMKOB 3 POraThiX K 1 KOMOJIOMY.
Bbosee HarnsiiHO 3TO BBHITJISIAUT HA CXEME:

P renotun Q PP, X PP,&

denoTun Komoutast porarslii

T P P]_ P P 1

F1 ¢ PP PP, PPy PP 4 PP PP, PP, PP,
3 komonble 1 poraras 1 xoMombIii 3 poratbie

[TomoGHBINM T HACTIEJOBAHUSI KacaeTCa U JPYTUX MPU3HAKOB, CBSI3aHHBIX C
1oJioBoM nuddepeHimanueil Ipu3HakoB MPOTYKTUBHOCTU U MOJIOBOTO Pa3BUTHS.

3amauu 111 CaMOCTOSITENIbHON paOOThI

3amava 1. VY KpoJNWKOB IIepcTh HOpMaidbHOM miuHbl (TeH «L»)
JIOMUHAHTHBIA, KOpOTKas (reH «l») - pereccuBHBIM. Y KOPOTKOIIEPCTHOM
KPOJIBYUXU POJUIOCH S KposibuaT: 3 KOPOTKOIIEPCTHBIX U 2 C HOPMaJIbHOU
mepcthio. CocraBpTe cxeMy ckpeniuBanus. Omnpenenure reHoTun U (HEHOTHUI
OTIla, TCHOTHUIIBI MAaT€PU U TTIOTOMKOB.

3agaua 2. [Ipu ckpemmBanuu JJIMHHOYXUX OBeIl («AA») ¢ 0e3yxumu («aa)
IIOJIy4aeTCsl MOTOMCTBO € KOPOTKOM YIIHOM pakoBHHOW. Kakoe noToMcTBO
MOJYYUTCSI TPU CKPEUIMBAHUU KOPOTKOYXUX OBEI] C TakKUMHU >Xe OapaHamu?
besyxux oBen ¢ kopoTkoyxumu Oapanamu? CoCTaBbTE CXEMbI CKpEIIMBAHUN U
CHEJIalTE UX aHaJIuU3.

3amaua 3. Y aHJady3CcKuX Kyp uepHas okpacka omepeHusi (reH «By)
JTOMUHUpPYET Haj Oenmoit (reH «B»). [ereposuroTHass mTuma umeeT roiybdoe
onepenre. Kakoe moToMCTBO JacT roiy0asi Kypulla Mpy CKPEIIUBAHUH C OebIM,
roayObiM U dYepHbIM TieTyxamu? Ilouemy romyObie aHmamy3cKue Kypbl TpH
pa3BeIeHUH «B ceOe» He Jal0T 0JIHO00PA3HOTO MOTOMCTBA?

3agaua 4. Y KpymHOrO poraToro CKOTa HIOPTTOPHCKOW MOPOJbI KpacHas
MacTh (reH «R») momuHupyet Haj Oenoil (reH «r»). 'eTepo3uroTHbie KUBOTHBIC
MMEIOT Yanyro Mmacte. B IloTnanauu oagHa MIOPTrOpHCKAas KOpOBa IMPUHECHA 3a
OJIUH OTEJI 5 TEJAT, B TOM YHCIIe OJHOTO ObIYKa KPaCHOM MacTH, IBYX TEJIOK Yajlou
U JIBYX TEJOK Oenoit MacTu. MoxeTe Ji Bbl ONpEeeTuTh MAaCTh U T€HOTHUIT ObIKA U
KOPOBBI, OT KOTOPBIX POAMIMCH ITH TesTa?

3agaua 5. Ilpu ckpenmBaHuu O€Oro MEPUHOCOBOTO OapaHa ¢ YepHOM
BaJaXCKOM MaTKOW, MMEBIIeH Ha Iiee Oelaylo MOJIOCY B BHUJAE OIICHHHKA, ObLI
noytydeH Oenblii OapaH. [lpu ckpenmBaHuu €ro ¢ YepHBIMM MaTKamu 0e3 Oenoi
MOJIOCKA TIOSIBUJIIOCH TIOTOMCTBO, CpeAr KOTOpOro Obuto 17 YepHBIX STHAT: 8 ¢
Oenoii mostockoit u 9 6e3 Hee. Kak Hacnexyercst 6enas mojocka Ha 1ee?

3amaua 6. [lpu ckpemuBaHuu JUIMHHOYXUX OBell (TeH B) ¢ 6e3yxumu (TeH b)
MOJy4aeTCsd IMOTOMCTBO € KOPOTKOM YIIHOM pakoBuHOM. Kakoil xapakrep
HacleqoBaHusl 37ech umeer wmecto? Kakoe MOTOMCTBO MOJYYUTCS MPH
CKpEIIMBAaHUU KOPOTKOYXHMX OBEll C TaKuMHU e Oapanamu? be3zyxux osery C
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KopoTkoyxumu Oapanamu? Kakoe cooTHouieHue no (eHOTUny U reHoTuIy OyaeT
HaO0JIIOAATHCSl BO BTOPOM MOKOJICHUH, TIOJTyY€HHOM MPH CKPEIIMBAHUM MTOTOMCTBA
F1 npyr ¢ npyrom?

3amaya 7. KoxuHypoBble HOPKHM (CBETJIasi OKpacka C YEpHBIM KPECTOM Ha
CIIUMHE) MOJY4YaloTCsl OT CKpEUIMBaHUs OelbIX HOPOK ¢ TeMHbIMHU. CKpeluBaHue
MEXIy co0oi OelbIX HOPOK JaeT Oelioe MOTOMCTBO, TEMHBIX — TeMHoe. Kakoe
MOTOMCTBO BO3HHMKAET NPU CKPEIIMBAHUM MEXKIY COOOW KOXMHYPOBBIX HOPOK?
Kakoe moToMCTBO MOTYYUTCS OT CKPEIIMBAHUS KOXHUHYPOBBIX HOPOK C O€NbIMU?

3amaua 8. L[BeT BOJOCSHOTO TOKPOBA MOPCKHMX CBHHOK 3aBUCUT OT
coJlep>KaHusi TEMHOTO MHWIMEHTa MeJjaHuHa. benble CBUHKM (anbOMHOCH) MpU
CKpEIIMBAHUN MEXIy co00il maroT 6enoe MOTOMCTBO. TOYHO Tak K€ U TEMHBIC
CBUHKU (IIMHIIWIUIA), CKPEIIUBAsACH JIPYr C APYroM, NalOT TEMHOE MOTOMCTBO.
['ubpunbl ke anbOMHOCOB C IMIMHIIMIUION MAaIOT MPOMEXKYTOYHYIO (MOJYTEMHYIO)
okpacky. Kakoe moToMCcTBO MOJYYUTCS B pe3ybTaTe CKPEIIUBAHUS MEXKIY COOOU
MOJIyTEMHBIX THOpHUIOB? A B pe3yJibTaTe CKPEIIMBAHUS TaKOro rudpuia ¢ oenou
CBUHKOI?

3ananue 9. Ilpu ckpemmBaHuu O€OW XOXJIATOM KypHIbl C YEpHBIM O€3
X0XJIa TETyXOM MOJy4aroTcsl XOXJaTble LbIIUIATA, UMerolue necrpoe (Oemoe c
YepHbIMM KpanuHKaMu) onepenue. Onpenenure reHoTunsl U ¢peHotunsl B Fy. YUto
HOJIyYUTCS, €CIIU THOPUIOB F1 CKPECTUTH ¢ 00EUMH POIUTENBCKUMU (opMamMu?

3anava 10. [Ipu ckpemrBaHuy 4epHOro MeTyxa U 0esloil KypHIbl OJIy4atoT
MOTOMKOB TOJy0Oro 1nsera (aHganxy3ckue Kypbl). M3BECTHO, YTO CKpeIIMBaHHUE
aHAATY3CKUX Kyp MEXIy COOOW HE JTaeT YUCTOro MO ATOMY MPHU3HAKY MOTOMCTBA.
Kakoe mnoTomMcTBO macT romy0as Kypulla MpU CKPEIIMBAHUM C OCOOSIMHU,
UMEIOIMMHU YepHOE, rory0boe, 6emnoe onepexue?

3ansaTue 14. HaciegoBanne Npu3HAKOB NPHU MJIEHOTPONHOM B3aUMOACHCTBUS
aJlJIeJIbHBIX T€HOB

eab 3aHATHA: YSCHUTH CYIIHOCTH IUICHMOTPOITHOTO JIEMCTBUS T'€HOB Ha
pa3BuTHE TNpu3Haka. [Ipu pelieHun 3a7ad MPOBECTH TEHETUUECKUM aHAIMU3 IO
COOTHOTICHHIO ()EHOTHUIIOB ¥ TEHOTHUIIOB cpeiu moToMcTBa F; u Fs.

Mertoanueckue ykazanusi. HaciieoBanue npu3HAKOB MPU Pa3HBIX THUIAX
B3aMMOJICHCTBHS aljeJIbHBIX TCHOB — IMOJHOJIOMHUHAHTHOE, HEITOJHOJOMHHAHTHOE,
KOJIOMUHHPOBAaHUE, JIOMHUHUPOBAHUE CBS3aHHOE C II0JIOM — OCHOBaHO Ha
MPUHIIAIE, YTO KaXKIbI T€H OKa3blBaeT BJIMSHUE TOJBKO HA Pa3BUTHE OJHOTO
npusHaka. Cpenu notomkoB F, pacmieruieHue nmo (eHOTHNY COOTBETCTBEHHO B
cootHomenunn 3:1, 1:2:1, T.e. 2 1 3 peHoTuna u Mo 3 reHOTHUNIA B COOTHOIICHUN
1:2:1. ®akTHuecKn MHOTHE T€HBI MOTYT OKa3bIBaTh BIUSIHUE HE HA OJWH MPHU3HAK,
a OJHOBPEMEHHO Ha HECKOJIbKO IIPM3HAKOB OpraHuM3Ma, T.€. MPOSBIATHCS
MHO>XECTBEHHOE JICHCTBUE.
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ILneiioTponus — OAWH I'eH JEUCTBYET HA PA3BUTHUE HECKOJIIBKUX MPU3HAKOB
OpraHr3Ma U B 3TOM IPOSIBISETCS IUIEHOTPOITHOE WJIM MHOKECTBEHHOE JICVICTBUE
reHa.

Hanpumep: V Kyp I1OMHHAHTHBIN IeH F BBI3BIBAET CKPYUYHMBAHUE CTEPKHSA NEPHEB,
OHM O0O0JIAMBIBAIOTCS, TEPSIETCS YacCTh NEPHEBOrO IMOKPOBA, MTHIIA HE MOXKET
B3JIETaTh HA HACECT U OJJHOBPEMEHHO:

o [loBbimaercss JAbIxaHWE W MOTpeOJEHUE THUIIM JUIA  MOACpKAHUS

HEOOXOIMMOW TeMIepaTyphl Tena;

e PaszBuBaetcs runepTpodusi cepACIHON MBIIIIIH;
e 3amna3apIBacT HACTYIUIEHUE MTOJIOBOM 3PETIOCTH;
e SluyHasg NPOAYKTUBHOCTb, OIUIOJIOTBOPSEMOCT W BBIBOJUMOCTH SIUII

MOJTyYEHHbIEC OT TAaKOM MTHUIIBI HU3KHE.

MyTaHTHBIH TeH «S” CepHOBUIHO-KJICTOUYHON aHEMHUH Y 4YeJIOBEKa TaKKe
IIPOSIBIISIET IJIEHOTPOITHOE JIEUCTBUE.

Ha monexynsipHOM ypBHE 00pa3zyeTcsi aHOMaJlbHbI TeMOTJI00UH, HA YPOBHE
KJIIETKM CHIDKCHHUE KU3HECIIOCOOHOCTH JIPUTPOLUTOB, U3MEHEHUE HX (POpMBI U
CKJIOHHOCTb K T€MOJIM3y B BEHO3HOM KPOBOTOKE.

Ha ypoBHe opranusma IJIEHOTPONHOE ACHCTBHE T€HA «S» MPOSBISETCA B
pPa3BUTUM CHUHAPOMA TKAHEBOTO YAYLIbS W JETAIbHOCTA B TOMO3UTOTHOM
JOMHHAHTHOM COCTOSTHUM S°S°.

JIro11 UMEIOIIUE TaKOW MYTAIMOHHBIN I'eH «S°» B TeTEPO3UTOTHOM COCTOSHUHM A
S° YCTONYNB K MaJISIPHH.

CepebpucTto-cepasi OKpacka MIEpPCTH WM IUpa3d, YepHasi OKpacKa MIEPCTH
Wiy apabu, pa3BuTue pyOlla U MapacUMIIATHUYECKON HEPBHOM CHUCTEMBI Y OBEIl
KapakyJbCKOW MOPObI ONPEAEISAETCS OJHOMN ajIeIbHON MTapOr T€HOB.

UYepHasi okpacka Kapakyjsi ¥ HOpPMaJIbHOE Pa3BUTHE pyOlla Ompeaessercs
MO KOHTPOJIEM PELIECCUBHOIO I'€HAa «S» U UX T€HOTH SS.

Cepast okpacka KapakyJis W HEIOpa3BUTHE pyOlla ONpenensercs Mo
KOHTpOJIEM JOMHHAHTHOTO TeHa S° M X reHoTHrbl S°S°u S°S.

Cepast okpacka KapakyJis JOMUHUPYET HaJ YEpPHOM OKpACKOW KapakyJs, a
HOPMaJIbHOE Pa3BUTHE PpyOlla JOMUHUPYET HAJ HEAOPA3BUTHEM PyOIIa.

['oMO3UTOTHBIE IO TEHY CEporo IBEeTa Kapakylid U HeIopa3BUTHE pPyOIa
oBIBEI reHotuma S°S° mocie OTOMBKH OT Marepeid B 3-4-X MECSYHOM BO3PACTe
oTUOAIoT.

[InefioTponHBIM JOMUHAHTHBIA T'e€H MOXKET 00JagaTh PEIreCCUBHBIM
JeTaabHbIM 3P (EeKTOM U ToTrAa Cpeau MOTOMKOB COOTHOIIIeHHEe (peHOTUIoB He 3:1,
a 21, t.e. 25 % >KUBOTHBIX TOMO3HUIOTHBIX JOMHHAHTHBIX T'€HOTHUIIOB IIO
MJIEHOTPOMHOMY T'€HY Oru0aroT.

Ecnu nnelioTponHbIM  JeHcTBHEM 00JadaeT pPEIECCUBHBIM T'eH, TO B
MOTOMCTBE TOJbKO OAWMH (DEHOTUNT M JiBa reHotuna. B 3Tom ciiydae THOHYT
YKUBOTHBIC PEIIECCUBHOTO F€HOTHIIA.

B3pocnble cepple KapakyldbCKHE OBIIbI UMEIOT TOJBKO T'€TEPO3UTOTHBIM
TEHOTHIT U TPU CKPENIMBAHUN WX MEXIY COOOM pacIIeruieHHe 1Mo OKpacke
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Kapakyyas U (PYHKIMM KEeITyJOYHO-KUIIEYHOIO TPaKTa MPOUCXOIUT CIEAYIOLIUM

obpazom:
P @ S% x 4S°%  cepwle
r § s S S
Fi S S% S ss
['uGenb cepwie YEepHBIC nBa penorumna 2:1

nBa reHoruma 2:1
Cpenu motomctBa Fi :
e 25% roMo3uroTHbIE JOMUHAHTHBIE CEpPhIE C HEAOPA3BUTHIM PYOLIOM HEXHM3HECTIOCOOHBIE
e 50% rerepo3uroTHeIC cepbie C HOPMAILHOHN GyHKIIUEH pyOI1a
e 25% periecCUBHBIE YepHBIE ¢ HOpMAJIbHON (DyHKIIHEH pyOIia.

Pemenue TunoBo 3a1a4qu.

3agaya. Y KpPYIHOIO poraroro CKOTa IOMHHAHTHBIM reH «J[» CBOMCTBEHHBIM
nopojsie «Jlekcrep», obiamaeT perecCUBHON JIETaNbl0 U BBI3BIBACT YKOPOUCHHE
KOHEYHOCTEW U TOJIOBBI, HO OJJHOBPEMEHHO YJIYUIIA€T MSICHBIC KA4ECTBA.
PenieccuBHas ammens «a» 0O0yClIaBIMBAaeT HOPMaJIbHOE TEIIOCIOXKCHUE H
HOPMAaJIbHYIO dKHU3HECIIOCOOHOCTh YKMBOTHBIX MOPOJIBI «KEPPU».

JI° — popMupoBaHHE YKOPOUEHHBIX KOHEYHOCTEM, TOJIOBEI, HO XOPOIIHE MSICHBIE
KayeCTBA JKMBOTHBIX ITOPOJIbI JIEKCTEP

Jl — HOPMAJIBHOE TEJIOCIO0KEHHUE U )KU3HECTIOCOOHOCTD IMOPOABI KKEPPH».
Onpenenure:

1. I'eHOTHUIIBI B3POCIBIX )KUBOTHBIX C y4eTOM (DEHOTHIIA TIOPOIBI ICKCTED.

2. CooTtHomieHre (PEHOTUIIOB M I'EHOTUIIOB B MOTOMCTBE F; OT CKpernuBaHus
MEXK]Ty COOOM KUBOTHBIX JICKCTED.

3. Byner nu mpoucXoauTh TEHTHYECKH 00YCIOBICHHBIA OTXO0/ TIOTOMCTBA TPH
CKpEILUBAaHUU KOPOB MOPOJIbI ACKCTEP C ObIKAMH MOPOABI KEppU?

OTBeTHI:

1. T'eHOTHIT »XKUBOTHBIX MOPOIBI JAEKCTEP TOJBKO Te€TEPO3UTOTHBIN 1 W 10
(dbeHOTUIy HOpPMaJbHOE TEJOCIOKEHHE W XOpOIIWe MSICHBIE KauecTBa,
00yCJIOBJICHHBIE  B3aWMOJICHCTBHEM JIOMHMHAHTHOM W PEIECCHBHOMN
annensvu J° u g,

[Ipu 5TOM J€TANLHOCTH JOMUHAHTHOIO reHa JI° MpUKphITa pELleCCUBHLIM TEHOM

1, He 00JIaJaI0IIETO JIETATHHBIM (PaKTOPOM.

2.PQ I'n x I ad

r U n 1N
F JOC n Tn 191
['ubens 25% nexcrep 50% keppu 25 %
1 2 1

Cpenu notomcTBa Fi:
0 (¢ (¢}

e 25% romo3urorel MoMUHAHTBHI TeHoTuna J['JI° mopoasl IeKcTep, 3TO
BBIKHJIBIIIH Ha 7 — 8 MeCSIIe CTEIbHOCTH YPOJIUBBIX OYJIbIOT000pa3HBIX
TEJIAT, Y KOTOPBIX HA OCHOBAaHWUHW M3YYCHHS CTPOCHHMS Yepera BBISIBIICHO,
YTO y HUX HACJICJCTBEHHOE HEJ0pa3BUTHE THITO(DH3a

e 50% >KMBOTHBIE IIOPOJIBI IEKCTEP FEHOTHIIA TETEPO3UTOTHOrO JI N
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e 259% HMBOTHBIE TOPO/IbI KEPPU IEHOTHUIIA PEIIECCUBHOTO JII.

Urak, cpein MOTOMKOB TEPBOTO MOKOJICHHS J1Ba (DEHOTUIIA B COOTHOIICHUU
2 I nexcrep : 1 mn keppu wiu 50%:25% u 1Ba TeHOTHIIA B COOTHOIICHUH 2 /[0
retepo3uroTsl : 1 na perneccunsl min 50% : 25%.

3.2.P Q I°n x  and

r I° o )i S
F..  Tn il
Jexcrep KEppHU
1 X 1
B moromctBe F; Bcerma Oynmer aBa d¢eHoturna B cooTHomeHuun 1:1 — 50%

’KMBOTHBIX IOPOBI AEKCTEP FeHOTHIIA reTepo3urotHoro J°n u 50 % >KHBOTHBIX
MOPOJIbI KEPPHU PELIECCUBHOTO TEHOTHUIIA ]I M OTXO/AA TEJAT HE OyeT.
3agauu 7151 CAMOCTOSITENILHON PaOOTHI.

3amava 1. Cpeaum KUBOTHBIX TIepeopACKod, abepauH-aHT'yCCKOM,
HIOPTTOPHCKON TOPOJ MHOT/AA TMOSBIISIOTCS KapJIMKOBBIE >KUBOTHBIE pocToM 90-
100 cm, wumeromme OynbIOTOOOPa3HYIO TOJOBY, YKOPOYEHHBIE KOHEYHOCTH,
TOJICTOE TyJIOBHILlE. MHOTHE U3 HUX THOHYT 10 OThEMa MaTepHu.

VY KMBOTHBIX HOPMAJILHOTO POCTa XOPOILIUE MSCHBIE (POPMBI TEIOCIOKEHHUS,
0OyCIIOBJIEHHbIE JOMUHAHTHOW aienblo «A», a y KapjiUKOBBIX MPOSIBIAETCA
TaK)K€ CKJIOHHOCTb K TUMITAHUU U YaCTbIM 3200JICBaHUSIM.

HopmanpHBIN pOCT KUBOTHBIX T€H «A)» JOMUHUPYET HaJ KapJIMKOBOCTHIO
Te€H «a‘», 00JIaIal0IIErO JIETATBHEIM (DAaKTOPOM.

Onpenenure COOTHOUIEHHE (PEHOTUNOB M TEHOTUIIOB B MOTOMCTBE Fi,
MOJIy4YEHHOTO MPU CKPEIIMBAHUU HOPMAJIbHBIX >KHUBOTHBIX C TE€TEPO3UTOTHBIMH,
reTePO3UTOTHBIX C T€TEPO3UTOTHBIMHU.

3amaua 2. KOpOoTKOHOTOCTh y Kyp OOYCIIOBJICHHAs JOMHHAHTHBIM T€HOM
«A%», 00aatoIKM JIETATBHBIM (DAKTOPOM, JTOMHHHPYET HAJ UIHHHOHOTOCTHIO,
00yCIIOBJIEHHAsI PELIECCUBHBIM I'€HOM «a». JIOMHHAHTHBIH TI'€éH KOPOTKOHOTOCTH
«A%» B TOMO3UTOTHOM COCTOSTHUH BBI3BIBAET HEIOPA3BUTHE KIIOBA y SMOpHOHA M
AMOPUOHATILHYIO THOETh B STHIIE.

PerieccuBHBIN reH «a» KOHTPOJIMPYET HOpMajibHOE pa3BUTHE 3MOpPHOHA B
ANLIE.

A® — KOPOTKOHOTOCTh, HEJJOPA3BUTHE KIIIOBA y SMOPHOHA B SIHAIIE
a — JNIMHOHOTOCTh U HOPMaJIbHOE pa3BUTHE SMOPUOHA B Si1Ie.
[Tpu unkyOaumu 10000 siun, mogydyeHHBIX OT KOPOTKOHOTUX KYp, BbiBesnoch /500
UBIUIAT, B ToM uncie 2500 umenu, JIMHHBIE HOTH, & OCTalIbHbIE KOPOTKHE.
1. KakoBbI F€HOTHUIIBI CHAPUBAEMBIX POJIUTEIICH?
2. KakoBbI reHOTUIIBI CpeAU TOTOMKOB F;?
3. KaxoB reHOTHIT HEBBUTYTIUBILNXCS LIBITUIAT?
4. KakoBo cooTHoOIIEHHE MO (PEHOTUITY U TEHOTUITY CpPeIu MOTOMKOB F1?

3amaga 3. OT CKpemMBaHMS IUIATUHOBBIX KOPOTKOUIEPCTHBIX JIUCHI] B
noromcTBe F; HaOmonanoch paciuerieHue Mo okpacke mexa 2:1 m mo jmHe
mepcrtu 3:1.

KakoBbI reHOTHIBI CKPEUTMBAEMBIX JTUCHUIL?
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KakoBbl peHOTUIIBI M KX COOTHOIIEHUE B ToTOMCTBE F1?
I'enoTumnel 1 ux coorHouenue B F1?
Kakas wacTp TIOTOMKOB OymeT cepeOpHCTO-4epHON OKpacKhu Mexa U
JUTMHHOLIEPCTHOCTHU ?
Kakue nokazarensctBa cooTHomeHui 2:1 u 3:1?
P — nnaTuHOBast okpacka Mexa (JIeTajb)
p — cepebpucro-uepHas OKpacka Mexa
A — KOpPOTKOIIEPCTHOCTh
a — JVIMHHOIIEPCTHOCTD

3anaua 4. Y HOpok reH «F» onpenensier cepedprucTo-coO0IMHYIO OKPACKY —
«0ocy», HO oOnagaer JeTanbHbIM JAeiicTBueM. Ero pereccuBHas amienb «f»
oOyCJIOBIMBAE€T CTaHAAPTHYIO OKpacky. Bce B3pocibie ocobu  «O6oc»
rerepo3uroTHsl «Ff». Kakoe moToMCTBO MONTYyYUTCS TIPU CHAPUBAHUU T€TEPO3UTOT
Mexay coboin? Kak nzbexats orxona?

3agaua 5. Ha ¢epMe Bce yTKH, U CEJIE3HU UMEIOT XOXOJIOK Ha rojioe. ['eH
XOXJIATOCTU 00J1ajlaeT JeTadbHbIM JCHCTBHEM — HMOPHUOHBI THUOHYT TMe-pefl
BBUTYIUIEHUEM U3 siina. B mHkyOaTop Obuto 3anoxeHo 2400 sun, MOJy4EHHBIX B
ToM cTajie. COCTaBbTE CXEMYy CKPEUIMBAHUS U OINpeJe-TuTe, KAKUMUA MOTYT OBITh
TFeHEeTUYECKU 00YCIJIOBJICeHHbIE MoTepu. Kakoe KOIMYECTBO W3 MOJYYEHHBIX YTST
OyayT uMeTh X0X0J0K? Kakylo cxemy CKpeluBaHus MOXHO MPEIOKUTh, YTOOBI
n30exarep orxona?

3anaua 6. [Ipu3Hak yKopoueHHOCTH HOT y Kyp (reH «Cp») TOMUHUPYET Haj
JJIMHHOHOTOCTBIO (T€H «Cp»). Y TOMO3UTOTHBIX MO T'€HY KOPOTKOHOTOCTH IBITLISIT
KJIFOB HACTOJIBKO MaJl, YTO OHU HE MOTYT IPOOUTH SUUHYIO CKOPIIYITY U THOHYT, HE
BBUIYIIUBIIMCh U3 fAila. B X03slcTBE, pa3sBOISIIEM TOJBKO KOPOTKOHOTHX KYp,
nosydeHo 3000 upimiar. CKOJIbKO cpert HUX KOPOTKOHOTHX ?

3amaya 7. Y KapakyJbCKHX OBEI| CEpbli IBET IIEPCTHOTO MOKpoBa (TeH
«W») TOMUHHUpYET Haa 4YepHbIM (T€H «w»). OT CKpEeHIMBaHUS CEpPhIX OBEIl C
YepHbIMU OapaHaMy TOJIYYEHO IOJIOBMHA CEPhIX W TOJOBUHA YEPHBIX SITHST.
Hanummre reHotunsl poauteneid 1 notoMmctBa. COCTaBbTE CXEMY CKPEIIMBAHUS U
BBISICHUTE, KaKO€ MOJIyYUTCS OTHOIIEHWE MO reHoTuny u ¢eHoruny B F, mpu
CKpeIlMBaHUU cepbix oBell F; ¢ ceppiMu u depHbiMu OapanHamu. [louemy B
MPAKTUKE Pa3BeACHUSI KapaKyJIbCKUX OBEIL CEPOM OKPACKH HE BCTPEUAIOTCS CEpbIC
OapaHbl, AN TIPU CKPEIIUBAHUY C YEPHBIMU OBIIAMU BCEX CEPHIX SITHST?

3amaua 8. Y kpymHOro poratoro ckota TeH «JI» (mekcrep) ompenemnsieT
YKOPOUYEHHOCTh TOJIOBBI M HOT, OOYCIIOBIMBACT YIy4IICHUE MSICHBIX KaueCTB, HO
oOnamaeT netanbHbIM JelicTBueM. Kakum Oymer paciieruieHue NMpu CrapuBaHUU
MEXIy CO0O0M ABYX reTepO3UTOTHBIX JKUBOTHBIX; TETEPO3UTOTHBIX C PEIECCUBHBIM
TOMO3UTOTHBIM?

3agauya 9. Y MbIled TOMUHAHTHBIM T€H JKEJITOM OKpacku «Y» obJanaer
JeTanbHbIM JeiicTBUEeM. Ero perieccuBHas amiesb «y» B TOMO3UTOTHOM COCTOSIHUU
0OyCJIOBJIMBAET YEPHYIO OKpacky. KakoB reHOTHN B3pOCIHBIX >KENTHIX MBbIIICH?
Kakoe Oyner pacuiersieHue npu CriapuBaHUU UX MEX-ITy cOOOM; MpH ClIapuBaHUU
C YEpHBIMU?
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3amava 10. OueHb HEHHUTCS cepblii Kapakyiab. OJHAKO 10 CHUX TMOp HeE
YAQJIOCh BBIBECTH MOPOAY OBEL, JAKOLIUX STHAT TOJIBKO C cepod okpackoil. [Ipu
CKpELIMBAaHUU CEPBIX OBEI MEXIy coboil poxnaerca 50% cepbix, 25% 4YepHBIX U
25% HEXU3HECTIOCOOHBIX (MOTHOAIOT 10 OTOWBKM) ATHAT. YCTAaHOBJICHO, YTO
YKU3HECTIOCOOHBIE cepble TeTepo3uroTHsl (Ww). Tlouemy Helnb3si BHIBECTH TOPOY
CEpbIX KapaKyJbCKUX OBELl?

3amaya 11. B nuiemMeHHOM XO3SHCTBE, MPOU3BOISALIEM CEPBIX IIEMEHHBIX
0apaHOB C BBICOKMM KayeCTBOM KapakyJisl, CKpPEIIMBAIU CEPhIX KapaKyJIbCKHUX
OBEI] C TaKUMHU ke Oapanamu. B pesynbrare ckpemmBanus nonydwin 115 srasr,
u3 HUX 77 cepbix U 38 uepHbIX. C UCTIOIB30BAHUEM YCIOBHBIX 0003HAUYECHUI T€HOB
HaIUIIUTE cXeMy ckpenruBanus. CKOJIbKO THIIOB TaMET MOKET 00pa3oBaTh CEpbIi
35 6apan? CKOJIBKO THUIIOB raMeT MOXeT 00pa3oBaTh uepHbIM OapaH? CKOIBKO
Pa3HBIX TEHOTUIIOB MOKET 00pa30BaThCA MPU TAKOM CKPEIIMBAHUU?

3agava 12. OnHa U3 HOpoJ Kyp OTIMYAECTCS YKOPOUCHHBIMU HOTaMHU (TaKue
Kypbl HE pa3phiBalOT Oropojbl). DTOT MNPU3HAK SBISETCA JOMUHUPYIOIIUM.
Vupasnstomuid UM reH C BBI3BIBAET OJJTHOBPEMEHHO TAKXKE U YKOPOUCHHE KIIIOBA.
[Ipr 3TOM y TOMO3HMIOTHBIX UBIUISAT KIIOB TaK Majl, YTO OHU HE B COCTOSIHUH
MpOOUTH SUYHYIO CKOPJIyNy U THOHYT, HE BBUIYIIMBIIKUCH U3 siilia. B mHKyOaTope
XO35IUCTBA, Pa3BOJAIIETO TOJBKO KOPOTKOHOTUX Kyp, moiydeHo 8000 mpbIrisT.
CKOJIBKO cpeay HUX KOPOTKOHOTUX?

3agauva 13. OnHa U3 MOpoA Kyp OTJIMYAETCS YKOPOUEHHBIMU HOTaMU (Takue
Kypbl HE pa3pbiBalOT Oropojbl). OTOT MNPU3HAK SBISETCA JOMUHUPYIOLIUM.
VYrpasisronuid UM red C BBI3BIBAET OJHOBPEMEHHO TAKKE U YKOPOUYEHHE KIIIOBA.
[Ip1 TOM y TOMO3HUIOTHBIX UBIILISAT KIIOB TaK Maj, YTO OHU HE B COCTOSIHUU
NpOOUTh SUYHYIO CKOPJIyNy U TMOHYT, HE BbUIyNUBIIMCH U3 siiua. I'enotun FF
oOycrnoBiuBaeT KypuaBoe omnepenue, Ff — Bomnucroe, ff — wHopmambHOe.
Omnpenenute dpenorur moromcTa B ckpemuBannu CcFf x CcFf.

3amaua 14. OnHa U3 MOpoj Kyp OTIUYAETCS YKOPOUEHHBIMU HOTaMU (TaKue
Kypbl HE pa3pblBalOT Oropojbl). OTOT NPU3HAK SBISAETCS JIOMUHHUPYIOIIHM.
VYnpainstomuid UM reH C BBI3BIBAET OJTHOBPEMEHHO TAKXKE M YKOPOUCHHE KITIOBA.
[Ipn >TOM y TOMO3HMIOTHBIX UBIUISAT KJIIOB TaK Majl, YTO OHU HE B COCTOSIHUH
MpOOUTH SUYHYIO CKOPJIyIy U THOHYT, HE BbUTyNUBIIHUCH U3 sidna. ['enotun FF
oOycnoBBaeT Kyp4aBoe oreperne, Ff — Bomaumcroe, ff — HOpmanbHOE.
Omnpenenure dpenotur noromcTa B ckpenuBanuu Ccff X ccFF.

3agava 15. OnHa U3 Mopojd Kyp OTJIMYAETCS YKOPOUYEHHBIMU HOTaMU (Takue
Kypbl HE pa3pbiBalOT Oropojbl). DTOT MNpPU3HAK SBISETCA JAOMUHUPYIOUIUM.
VYnpanstomuid uM red C BbI3bIBAET OJTHOBPEMEHHO TAKXKE M YKOPOUEHHUE KITIOBA.
[Ipr TOM y TOMO3HMIOTHBIX UBIILISAT KJIIOB TaK Maj, YTO OHU HE B COCTOSIHUM
NpOOUTh SUYHYIO CKOPJIyNy U TMOHYT, HE BbUIyNUBIIKMCH U3 siiua. ['enotun FF
oOycnoBimBaeT Kyp4aBoe oreperne, Ff — Bomaumcroe, ff — HOpmanbHOE.
Omnpenenure GpeHoTHN MOTOMCTBA B ciienyromux ckpermmBanusx: CcFf x ccff ccFf
X ccFf.

3agaua 16. OnHa U3 MOpoA Kyp OTJIMYAETCS YKOPOUEHHBIMU HOTaMU (TaKue
Kypbl HE Pa3pbIBalOT Oropojbl). DTOT MPHU3HAK SBISETCS JTOMUHUPYIOIIHMM.
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VYpanstomuid uM red C BbI3bIBAET OJIHOBPEMEHHO TAKXKE M YKOPOUEHHE KIIIOBA.
[Ipy 5TOM y TOMO3UTOTHBIX WBIUIAT KJIIOB TaK Maj, 4TO OHU HE B COCTOSHUU
IpOOUTHh SUYHYIO CKOpJIYNYy W TMOHYT, HE BBUTyMMBIIUCH U3 sina. ['enotun FF
oOycioBmBaeT Kyp4aBoe orepenne, Ff — Bomaucroe, ff — HOpmanbHOE.
Omnpenenure (eHOTUN MOTOMCTBA B cienyromux ckpemmBanusx: Ccff x ccFf
CcFF x ccff.

3agaua 17. OnHa U3 MOpoA Kyp OTJIMYAETCS YKOPOUEHHBIMU HOTaMU (Takue
Kypbl HE pa3phiBalOT Oropojbl). ODTOT MPHU3HAK SBJISETCS JTOMUHUPYIOIIHUM.
VYpasnstomuid uM reH C BBI3BIBAET OJJHOBPEMEHHO TAKXKE U YKOPOUYEHHUE KITIOBA.
[Ipy 5TOM y TOMO3UTOTHBIX IBIIUIAT KJIIOB TaK Majl, YTO OHHU HE B COCTOSIHUU
NpPOOUTH SUYHYIO CKOPJIyNy U THOHYT, HE BBUIYNUBILIKCH U3 siflla. B uHkyOaTope
XO035IUCTBA, Pa3BOAIIETO TOJBKO KOPOTKOHOTMX KYp, MojydeHo 3127 ubIisT, u3
Hux 2085 xoporkoHorux U 1042 ¢ HopmanpHbIMH HOramu. C HCIIOIB30BAHUEM
YCIIOBHBIX 00O3HAUYE€HHMI F€HOB HAMMILIUTE CXeMy CKpemmBaHus. CKOJIbKO THIIOB
ramMmer MoKeT oO0Opa3oBaTh KOpoTKOHorass Kypuma? CKOJIbKO T'OMO3UTOTHBIX
UBIIIAT ObUIO TOJIy4eHO? CKOJIBKO pa3HbIX T€HOTUIIOB MOXET 00pa30oBaThCs MpHU
TaKOM CKpEIIMBAHUU?

3agaua 18. Ha depMe Bce yTKM U CelIe3HU MMEIOT XOXOJIOK Ha roJjioBe. ['eH
X0XJIaTOCTU A o0jajnaer JeTajdbHbIM JAEUCTBUEM — TOMO3UIOTHBIE 3MOPHOHBI
rHOHYT mepe]l BBUIYIUIGHHEM U3 fifiia. B uukybaTop Obuio 3amoxkeno 2400 sui,
IOJIy4eHHBIX B 3TOM cTane. CocTaBbTe CXEMYy CKpPEUIMBAaHUS WU ONPEIEIIUTE,
KaKMMH MOTYT ObITh TEHETUUYECKU 00YCJIOBJIEHHBIE MIOTEPHU, NIPU YCIOBUH, YTO BCE
Aila SBJISIIOTCSA OIUIOAOTBOPEHHBIMH. Kakoe KONMMYeCTBO U3 MOJYYEHHBIX YTST
OyayT uMeTh X0X0J0K? Kakyto cxeMy CKpelMBaHus MOXHO MPEMJIONKHUTh, YTOOBI
n30exath oTxoaa?

3agaua 19. Tak Ha3piBaeMble XOXJIATBIE YTKH T€TEPO3UTOTHBI IO TeHY A,
KOTOPbIH B TOMO3UTOTHOM COCTOSIHUM BBbI3BIBAa€T ru0eiab 3MOpHOHOB. I'eH A
JOMUHAHTEH MO OTHOLIEHUIO K HOPMaIbHOMY reHy a. OT CKpeIMBaHus XOXJIAThIX
YTOK H cele3Hed Obuto moiaydeHo 36 yTaT. CKOJIbKO THIOB TaMET MOJXKET
o0pa30oBbIBaTh XOXJAThli cesie3eHb? CKOJIBKO YTAT HE BBUTYNWJIOCH W3 SUIL?
Ckonbko yTaT ObUTM XOXJAaThIMU? CKOJBKO BCEro HYXKHO OBUIO TOJOXHUTH B
WHKYOaTOp SIMI], TIPH YCIOBHUU, YTO BCE OHHU OBUIM OIUIOJOTBOPEHBI, YTOOBI
noyunth 36 yTa1? Ilpm CckpemmBaHWUM XOXJATBIX YTOK C HOPMaJIbHBIMU
cesne3HsMu ObUTo moTy4ueHo 44 yrenka. CKOJIbKO Cpeld HUX XOXJIAThIX?

3aganue 20. Y nucull, pa3BoJIUMbIX B HEBOJIE, «IJIATHHOBAs» OKpacka Mexa,
0OyCJIOBJIEHHAsA T€HOM A, TOMHUHHUPYET B I€T€PO3UTOTHOM COCTOSIHUM HaJ T€HOM
a, JAIOUUM CepeOpPUCTO-UYEpPHYI0 OKpacKy. B TOMO3UTOTHOM COCTOSSHUM Te€H A
BbI3bIBAE€T THOENbh 3apojblllield HAa paHHEW cTaauu pa3Butus. Kakoe MmoTOMCTBO
CIelyeT OXUAaTh MPU CKPEUIMBAHUU «IJIATUHOBOI'O» camila C TAKOW ke CaMKOM?
['eTepo3uroTHOM CaMKH M cepeOpUCTO-4epHOTO camiia?

KoHTpoJIbHBIE BOIPOCHI:
1. Meto/ibl H3y4eHUsI 3aKOHOMEPHOCTEN HACIEAOBAHUS MPU3HAKOB.
2. Kakoit wmeron wucnons3oBas [. MeHnenb B ONbITaX IO H3YyYCHUIO
HaCJICJICTBEHHOCTH ?
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3. Kakue ocHOBHbIE 3aKOHBI HACIEIACTBEHHOCTH ycTaHOBHI Mennens? B dyem

CyThb €r0 OTKPBITUIA?

Kakue ocHOBHBIEC TPUHIIUTIBI THOPUIOTIOTUYECKOTO aHaIu3a?

MoHOrnOpuIHOE CKpEIIMBAHUE.

Yro Takoe 3urora, TOMO3UTOTHOCTh U T€TEPO3UTOTHOCTH?

O06ocHyiTE CBA3b MEXKY MPOIIECCOM MEi103a U EPBLIM 3aKOHOM MeHnens?

YTo 03HAYAET TEPMUH «JIOKYC»?

YTo Takoe JOMUHAHTA U PELIECCUBHOCTh?

10 Ha yeM OCHOBaHO 4Y€TKOE€ pacIICIIEHHE B MOTOMCTBE MPHU CKPEUIMBAHUU
rubpunoB F; mexay codoi?

11.Yt10 Takoe anbTepHATUBHBIE U KOHTPACTHBIEC TPU3HAKU?

12.YTo Takoe ajyienu u napa ajienei?

13.B yeM paznuure MOHOTHOPUIHOTO PaCIIEIVIEHUS] IPHU €ro aHaliu3e 10
(GbeHOTHUIY U TEHOTHUITY?

14. Onipenenenue MOHATUN GEHOTUI U TEHOTHII.

15. HazoBuTe 0COOCHHOCTH MOHO- M IMTHOPUTHOTO CKPEIIUBAHUS.

16.B 1em 3axirodaeTcs He3aBUCUMOE KOMOMHUpoBaHue mpu3HakoB? Kakoit
MEXaHU3M JIEKHUT B OCHOBE X PACILEIIICHUS?

17.Kakoe COOTHOIIIEHHME TIOTOMKOB OBbIBa€T BO BTOPOM IOKOJICHUH
JUTUOPUIHOTO CKpEIIMBaHUs 1O (EHOTHUITY U TEHOTUITY?

18. B ueMm 3akIt04aeTcs 3aKOH 4aCTOThI TaMeT?

19. CkOIBKO TUIIOB FaMeT AaeT aurereposurora? Tpurerepo3urora?

20.ITonHOCTBIO JIM OTpa)xaeT PEeHOTUIl TEHOTUITMYECKOE CTPOEHUE OpraHu3Ma?
MoryT 51 0co0u, OJJUHAKOBBIC TIO PEHOTUITY, UMETH PA3JIMYHBIN T€HOTHIT?

21. AHanu3upymroliee CKpEeMBaHue, I YEro OHO MPOBOAUTCA?

22. AnnenomMopdsl U ajuienu.

23.HoBooOpa3oBaHue.

24 KoMIuieMeHTapHbIE UK JOTOTHUTENbHBIE (DaKTOPBHI.

25.Kpunromepusi.

26.2nucTa3 U TUIOCTAa3.

27.B yeM paznuuue MeX1y JOMUHUPOBAHUEM U SIUCTA30M?

28. Ilonumepus.

29. HacimenoBaHue KOJIMYECTBEHHBIX MPU3HAKOB.

30.ITpuBeauTe mpuMepsl pa3IuIHbIX (HOPM TOMUHUPOBAHUS.

31.Yem oTiIMYarOTCS ajUIeNIbHBIE U HEAJUIEIbHBIE TEHBI?

32.0Oxapaktepusyiite GopmMbl B3aUMOACHCTBUS HEAIETbHBIX TEHOB?

33.YUTo Takoe HEMOJIHOE JOMUHUPOBAHUE?

34.Kakoe cooTHoIIeHHE (DEHOTUIOB W N'€HOTUIIOB OBIBACT MPHU HETOJHOM
nomMuHupoBanuu? [IpuBenute npuMepsl.

35. Moaudunupyroiiee 1 mieHoTpornHoe ACHCTBUE TeHOB.

36.JleTanbHble TEHBI.

37.I'ennHblit 6aJlaHC ¥ TEHOTUITMYECKAsI Cpeia.

©ooNo OA
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3. XPOMOCOMHASA TEOPUSA HACJIEACTBEHHOCTHA

3ansaTue 15. CuervieHHoe Hac/IeI0BaHHUE IPU3HAKOB M KPOCCHHIOBEP

Heab 3anaTHsA. 3HAKOMCTBO C OCOOEHHOCTSIMU CLETIJICHHOTO HACJIEI0BAHMUS
MIPU3HAKOB U KPOCCUHTOBEPA.

Meroanueckue yka3anusi. CLEIJIEHHOE Hacle0oBaHue OTKpeud B 1906 r
aHriauiickue reHetuku B. batcon u P. IleHHeTr, HO OHM HE CMOTIJIM ONHUCATh
NpUYUHBI 3TOro siBjeHus. [lpupody CLEMIEHHOTrO HACIEAOBAHUS BBISICHUIN
amepukaHckue uccienoatenu T. Mopran u ero cotpyanuku C. bpumkec u A.
CrepreBanT B 1910 r. Vke B Hauame 20 Beka OBUIO MPHU3HAHO, YTO TpPaBHIIA
Mennens HocsAT BceoOmmi xapaktep. OnHako, Mo3xke ObBUIO 3aMEUYEHO, YTO
HEKOTOPBIE NPHU3HAKKM HE JAIOT HE3aBHUCUMOIO PACIpENEICHUs B MOTOMCTBE, U
TaKUX UCKIIFOUEHHUI U3 TPEThero 3akoHa MeH el HaKaruIuBaaoch Bce OOJIbIIIE.

Tperuii 3akoH MeHzenss 0 He3aBUCHMOM HACJIEIOBAaHUU MPU3HAKOB UMEET
MECTO TOJBKO B TOM CIIy4yae, €CIIH TEHbl, OINPEICISAIONINE 3T IPU3HAKH,
HaxOoJATCS B Pa3HbIX mapax XxpoMocoM. OJIHAKO y BCEX KUBBIX OPTaHU3MOB YHUCIIO
T€HOB BO MHOI'O pa3 MPEBBIIIAET YUCIO XPOMOCOM B KJIE€TKE. M3 3TOT0O MOJ0KEHUS
BBITEKAET BBIBOJI, YTO B KaXJIOM XPOMOCOME MMEETCSl HE OJIMH, & MHOTO T'€HOB.
['eHBl pacmoyio’KeHbl B OJJHOM XPOMOCOME, MEpPeNatoTCcsl OT POAUTENed MOTOMKOB
BMECTE, T.€. CLICTUICHHO.

CueruieHHOE HacjieJloBaHUE TMPU3HAKOB — ATO COBMECTHOE HACIIEIOBAHUE
Pa3IMYHBIX T€HOB, HAXOSAIINUXCS B OJHOM U TOM K€ XPOMOCOME.

OCHOBHBIC TMOJIO)KEHUSI 3aKOHA CIICTUICHHOTO HaCJeI0BaHUS TPU3HAKOB
T.Moprana:

1. Ilpu3Haku, TEHBl KOTOPHIX JIOKAJTU30BaHBI B OJHOW XPOMOCOME,
HACIEAYIOTCA CUEIJIEHO, W HE MOAYMHSIOTCS 3aKOHY HE3aBUCUMOIO
HACJIEOBaHUS IPU3HAKOB:

2. I'enbl, TOKaTM30BaHHBIE B OJTHOM XPOMOCOME, HA3bIBAOTCS CLIETICHHBIMU U
0o0pa3yloT rpyIiy clersieHus reHoB. KoanmdecTBo rpyIin CUerieH!us TeHOB
PaBHO TalIOWIHOMY KOJIMYECTBY XpoMocoM. Harpumep, rpynn clenieHus
y genoBeka — 23, npo3oduisl — 4, KpymHoro poratoro ckota — 30.

3. CuemnuieHre TeHOB OBIBACT MOJIHBIM M HeNoJHBIM. [TomHOE crieTuieHne TeHOB
OBIBaET PEJIKO, 1 OHO BCTPEUAETCS Y CaMIIOB APO30(PHIIBI U CAMOK TYTOBOIO
HISIKOTPSIa.

4. Hanuuue cHerieHUsT TEHOB B XPOMOCOME OIPENENsaeTcsl Ha OCHOBE
AQHAJIM3UPYIONIETO JTUTHOPUAHOTO CKPEIIMBAHUS C TOJHON pPElecCUBHOMN
dbopmMoii, Kak aHAM3aTopP:

5. I'enbl pacnonoxkeHbl B XpOMOCOME B JIMHEHMHOW MOCIEAOBATEILHOCTH M

HaxOoJATCS APYT OT APyTa Ha ONMPE/IEIEHHOM PACCTOSIHUM.

6. IlpuumHOl HEMONHOTO CIETUICHUS] TEHOB B XPOMOCOME  SIBIISACTCS

KPOCCHUHTOBEp WJIM MEPEKPECT XpOMOCOM B Tipoaze Muto3a u B mpodasze oauH

[IEPBOTO JICJICHUSI MEN03a.

7. KpoccunroBep — 95T0 0OOMEH UACHTHYHBIMU y4acTKaAaMU MEXKIY

TOMOJIOTUYHBIMU XPOMOCOMAaMH.
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11.

8. 'amMeThbI U 0COOM C HOBBIMU COYETAHUSIMU MPU3HAKOB (F'€HOB), MOSBUBIINECS
B pe3ylbTare  KpPOCCHUHIOBEPa,  HA3bIBAIOTCA  KPOCCOBEPAMHU WIH
pekoMOMHaTaMHU, a caMa SBJICHUE KPOCCHHIOBEpa — TIEHETHYECKas
pEKOMOUHAIHS.

9. UeMm mampliie pactoiOKEHBI IPYT OT IPyra B XPOMOCOME T'€HBI, TEM MCHBIIIE
CHUJIa CUEIJICHUS MEXAY TeHAMU U TEM Yallle MKy HUMU KPOCCHUHTOBED:

10. YacToTra KpOCCHHIrOBEpa OIpeAeNsieTcss B TMPOLEHTaX U IOKa3bIBACT
paccTOsIHUE MEXAY T€eHAMU B XPOMOCOME:

3a CAUMHNULY PacCTOsIHUA MCXKIAY ICHaMUM B XpOMOCOMC IIpHHATA OJHA

Mopranuaa win 1 % KpoccoBEpHBIX 0COOEH.

3aganue 1. Y Kponuka CHEIUJIEHHbIE TE€Hbl MSATHUCTOM OKpacku mexa E u
KOpOTKomepcTHOCTH N M MX PEIeCCUBHBIC alJICNIM JOKAJIU30BaHbl B OJIHOM Mape
ayTOCOMHBIX XPOMOCOM, T'€Hbl 4 W a B JAPYrod mape ayrocom, a TeH /[ B X-
MIOJIOBOM XPOMOCOME.

CKOJIbKO COPTOB raMeT 00pa3yeTcs y KPOJIUKOB CIAEAYIONIUX T€HOTUIIOB?

Cawmern renotuna E 7 E e
S 2 copra 1:1
N 1 N n
Camen renoruna E | (e A:a E A E‘ a e A e a4 copra ramer
N N é n é n n
CamkaremornnaE ¢ D :d E D E (d . e D € . 4 copra ramer
N L X X N ‘X N J( : n L( n X :
Camen renoruna E D E E D E Le D . e :|4 copTa raMeT
N J:] X Y N X N l’ n L( n 3[

(N)

Pemienue TMOBBIX 3a/1a4.
3amaya 1. Ilpu ckpemmBanuu naTHUCTO-0enbiX (E) U KOpoTOKOIIEPCTHBIX
KPOJIMKOB ~ OJHOLBETHBIMHA (€) JUTMHHOMIEPCTHBIMUA (N) aHTOPCKUMHU

KPOJIMKaMH 1oJaydeHo oToMcTBO Fi u F,. PaccrostHue mexay reHamu msiTHuCToro
okpaca mexa E m kopotkomepctHocTd N coctaBisier 13 mopranug mimm 13 %.
KakoBbI TEHOTHUIIBI CITAPUBAEMBIX POJIATENICH?

Onpenenurte KOIMYECTBO U COOTHOIICHHE (DEHOTUITIOB cpenu moToMcTBa Fy u Fy.

['eHoTUIIBI pOAUTENEA — TOMO3WTIOTHBIM JIOMWUHAHTHBIM W PELIECCUBHBIMN.

[Toromku F; reTepo3UroTHbIN reHOTUNT U (EHOTUIT MSATHUCTO-Oembie U
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KOPOTKOILIEPCTHBIE Y KOTOPBIX 00pa3yeTcsi 2 copTa raMeT poAuTesbckoro tuna 1:1

U 2 copTa KpocCUHToBepHbIX ramer 1:1.

KonnuecTBo 1 cooTHOIIEHUE (PEHOTUTIOB Cpeid TOTOMKOB B F»:

e PaccrosiHHe MeXy F€HaMH IIATHUCTOroO okpaca Mexa E um kopotkou mepctu N
M3BECTHO U cocTaiisgeT 13 mopranua uiu 13%;

e 3HAYUT, KPOCCUHTOBEPHBIX MOTOMKOB 13 % u cpenu HUX JBa (heHOTHUIIA U J1BA
resoruria B cootuolrenud 1:1 wam 6,5 % : 6,5 %;

e VYV KpOCCOBEpOB COYETAHME TE€HOB B XPOMOCOME HWHOE, YEM Yy HCXOAHBIX
poauteneu, a UMeHHO: «E» ¢ «n», n «e» ¢ «N», a y poaurenen «E» ¢ «N» 1 «e»
C «ny;

e [loromkoB ponutenbckoil ¢opmel 87 % u cpenu HUX ABa (EHOTHUIIA U JIBA
refotuna B cooTHomeHuu 1:1 umm 43,5 % : 43,5 % u codeTraHue IeHOB B
XPOMOCOME KaK Y UCXOJHBIX poauteieid «E» ¢ «N» 1 «e» ¢ «n».

3ajauu 111 CaMOCTOSITEIbHON PabOTHI.
3amaua 1. Y Kyp KOpPOTKOHOTOCTH «A» TOMUHUPYET HaJ HOPMaJbHBIMHU

HOTaMH «a», a PO3OBHUIHBIN TpedeHb «R» HaJl MPOCTHIM TPEOHEM «I.

Ha nTunedabpuke npu CKpelmuBaHUM METYXOB, UMEIONIUX HOPMaJIbHbIE HOTU U

NpoCTOM TrpedeHb, C KypuUllaMd TOMO3UTOTHOIO JOMHWHAHTHOTO TEHOTHIIA,

MMEBIINE KOPOTKHUE HOTU U PO3OBUIHBIN TpeOCHb, MOTYUEHBI LBITLIATA Fi.

Kypuubt F; ObUIM criapeHbl ¢ MeTyXaMi TOMO3UTOTHOTO PEIIECCUBHOTO T€HOTHUIIA

10 ATUM MIPU3HAKAM.

Cpeau noToMKoB F, moay4deHo clieyroniie pacienieHue no GeHoTUILy:

KopoTtkonorue u po3oBuaHbIi rpedbers — 387 rosos A. R.

HopwmaibHbie HOrY U ipocToil rpedens — 395 rosos a. r.

HopwmaiibHbie HOTY U PO30BHUIHBIN TpedeHb — 36 rooB a. R.

KopoTkoHorue u npoctoii rpedeHsb — 32 TOJIOBHI A. T.

Onpenenure:

1. KakoBbI reHOTHIIBI POIUTENCH?

2. T'enotun u peHOTHN HBITLIAT Fq,

3. T'enotunsl u heHOTUTIBI KYp F2 ¥ UX COOTHOIIICHHE.

4. PaccTosiHuE MEXIy T€éHaMHU KOPOTKOHOTOCTH «A» U PO30BUIAHOTO TPEOHS
«R»
3agava 2. OT ckpeluBaHus CEpeOPUCTHIX T'eH «S» MmojiocaThiX TeH «B» ¢

NEeTyXaMH 30JI0TUCTBIMU I'€H «S» HE MOJI0CaThIMU I'eH «B» U3 F; oToOpanu netyxos

JUIS.  QHAJM3HUPYIOIIETO JAUTHOPUIHOTO CKPEIIMBAHUS C 30JIOTUCTHIMU  HE

MOJIOCATBIMU KypaMu, U B F, ObIJIO TOJIy4EHO:

1. cepeOpucto nosocarbie 282 rosioBsl S.B.
2.30JI0TUCTO HE TI0JIocaThie 266 TOJIOB SSBB
3.cepedpucTo He mojocarsie 126 ronos S.B
4.30mn0tucto mojocarbie 106 romos sB.

KakoBbl TEHOTHTIBI WCXOIHBIA CKPEIIUBACMBIX POAUTEIbCKUX (opm? KakoBsl

reHoTUurbl U (peHoTurnsl moToMKOB F;? KakoBbl T€HOTHIIBI M (DEHOTUIIBI M UX

COOTHOIIIEHHE B MOTOMCTBE Fy?
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Kakoit % kpoccuHroBepa WM pPACCTOSHHUE B XPOMOCOME MEXAY TIe€HaMU
CepeOpPUCTOCTU «S» U MOJ0CATOCTHU onepeHus «B»?
3amaua 3. Ha nTunedabprike mpoBeICHO criapuBaHue OebIX 0€3 X0X0JIKa Ha
TOJIOBE KYpHI[ C YEPHBIMH XOXJAThIMHU meTyxamu. ['mbpuapl F; mo denotumy
Oenple XOXJIATKH, a 10 TeHOTHUITY IUTETePO3UTOTHBIE.
[IpoBeneno cnapuBanue rubpumoB F; ¢ peneccuBHoit ¢dopmoir u B F;
MOJIYYEHO:
benbie 6e3 xoxsa — 5005 ronoB
Uepnebie xoxiarsie — 5030 rosos
Yepnsie 6e3 xoxma — 2505 ronos
benbie xoxmateie — 2406 rosios
KakxoBbI reHOTHITBI CTTAPUBAEMBIX POJIATEIICH?
OnpenenuTh MPOLEHT KPOCCUHTOBEPA MEXKIY FeHaMU OEJIOro ONEpEeHUs U
HaJIM4HME XOXO0JIKA Ha rOJIOBE.
A — Oenoe onepeHue
a — 4epHOE OIepeHHe
B — Hanuuue xoxoJika Ha rojoBe
B — HET XOXO0JIKa Ha TOJIOBE
3amaua 4. Ilpu ckpelmiMBaHMM YHCTOMOPOJHBIX CBHHEW YEpHON MacTu ¢
YUCTOMOPOAHBIME OenbiMu B Fp monyunnm 212 6enbix mopocsat. B F, momyqwmmm
425 mopocsar, w3 kKotopeix 319 mmemm Oemyto macth, 106 — gepnyr. C
MCTIOJIb30BaHUEM YCIOBHBIX 0003HAYEHHUI T€HOB HAIUIIINTE CXEMbI CKPEIINBAHUA.
CKOJIbKO THIIOB TaMET MOXKET 00pa3oBaTh CBUHBS F;? CKOJIBKO THUIIOB TaMmeT
MOXET o0pa3oBaTh YUCTOMOPOAHBIM Oenbiii camen? C KakKUMU CBUHBSIMHU
HEO0OXOJMMO CKPECTHTh O€JIOT0 Xpsika, YTOObI BBISICHUTD, UMEET JIU OH B TEHOTHUIIC
aJiesib Y4epHoil Mmactu?
3amaua 5. Ilpu ckpeumuBaHMM TOJIONMIEUX Kyp C METyXaMH, UMEIOITUMU
HOPMAJILHO OIEpeHHyIo Mmew, B F; momyumnu 137 romomeux mwiuisat. B F;
noytyaryid 365 1BIUIIAT, U3 KOTOPhIX 275 OblaH rojomenmu, 90 nMenu HopMaJIbHO
onepeHHyto 1mer. C UCroib30BaHUEM YCIOBHBIX 0003HAYCHHUI T€HOB HAIUIIUTE
cxeMbl ckpermmBanui. CKOJBKO THIOB TaMeT MOXeT oOpa3oBaTh Kypuma F1?
CKOJIBKO pa3HBIX TEHOTUIIOB MOXKET OBITH B F,?
3amanne 6. [lpu CKpemMBaHWM IIEIKOBUCTBIX Kyp C HOPMAaJbHBIMHU
neryxamu B F; momyuwmnu 45 HOpManbHBIX HBILIAT, B F, — 218, u3 Hux 162
HOPMaJBHBIX U 56 mmenkoBUCTHIX. C HCIOJIB30BaHUEM YCJIOBHBIX 0003HAYCHHI
TCHOB HAITUIIUTE CXEMBbI CKpenuBaHusa. CKOJBKO pa3HBIX T'E€HOTHIIOB MOXKET
oOpa3oBatbcs B F,? KakoBa BepOSTHOCTh TOSIBIICHHS TOMO3UTOTHBIX HOPMaJIbHBIX
IBIIAT B F,? CKOJIBKO TUITOB raMeT MOKET 00pa3oBaTh Kypuiia F,?

3ansaTue 16. HacienoBanue Npu3HAKOB CLHEIMJIEHHBIX C MOJIOM

He.]'ll) 3aHATHUS. YSICHUTH CUMBOJIUKY 0003HAYCHHUS ITOJIOBBIX XpOMOCOM,
rereporaMeTHoOro 1 roMoraMmeTHOroO IioJjia, 06pa3OBaHI/Ie THUIIOB I'aMCT Yy CaMIIOB U
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camok. [To3HaTh xapakTep U1 0COOEHHOCTH HACIEOBAaHUS TPU3HAKOB, CIIETICHHbBIX
C TIOJIOM Y CEJIBCKOXO3AMCTBEHHBIX KUBOTHBIX.

Mertoauyeckue ykazanusi. Ilom kak 000l  Apyroil  mpu3HAaK,
HACJIEJICTBEHHO 00ycinoBieH. HacnenoBanue moina, Kak M CLEIJICHHBIX C MOJIOM
IIPU3HAKOB, ABJISIETCSA JOKA3aTEIbCTBOM POJIM XPOMOCOM B HACIIEACTBEHHOCTH.

CaMku W camupl pa3HbIX BHUIOB >KMBOTHBIX pa3IMYalOTCS IO Habopy
XPOMOCOM.

Y  MIIEKONUTAOMIMX, BKIIOYAs YEJIOBEKA M  CEJIbCKOXO3AMCTBEHHBIX
KUBOTHBIX, OCOOM J>KEHCKOT0 TI0jla COJIEpKaT JBE TOMOJIOTHYHBIE TI0JIOBOE
XPOMOCOMBI, Ha3BaHHBIE X — MOJIOBEIMU XpPOMOCOMaMH, a My>KCKue ocoOu oHy X
— XpOMOCOMY, a BTOpasi HE€ TOMOJIOTHMYHAs €l XpomocoMma HasbIBaeTca V —
XpOMOCOMA.

Wtak, HabOp IMOJIOBBIX XPOMOCOM XKEHCKOro mnoja o0Oo3HaueH XX, a
MyKCKoro mona XV. YV OTun B KapuOTHIIE MYKCKOTO MOJIa JIBE OJWHAKOBBIC
MOJIOBBIE XPOMOCOMBI ZZ, a 'y skeHCKUX ocodeit ZW.

JKeHckuid 1OM  MIEKONUTAKOIIMUX W 4enoBeka XX —  HasbIBaercs
TOMOTAMETHBIM I10JIOM, JAIOIIMM OJWH THI ITOJOBBIX TAMET, & MY»KCKOM 1mon XV —
HAa3bIBAIOT TE€TEPOTAMETHBIM IOJIOM, JAIOIIMH JIBA TUNA TAMET B COOTHOIIEHUH 1:1
i 50 % : 50 %.

Kenckuit mon ntuny - ZW — rereporaMeTHbIM, a MYXCKOW mon — ZZ —
TOMOTAMETHBIM, TAIOIIUE COOTBETCTBEHHO JIBA U OJIMH THII ITOJIOBBIX TaMET.
[Ipu3Haky, reHbl KOTOPBHIX JOKAIM30BaHbl B X U Z — XpOMOCOMax, Ha3bIBaIOT
IIPU3HAKAMHU, CUEIUICHHBIMU C I1OJIOM.

HacnenoBanne Takux NOPU3HAKOB 3aBUCUT OT IIOBEIACHUS  IOJIOBBIX
XpOMOCOM B Melo3e mpu OoOpa3oBaHMM TaMeT, OT TeTEepPOraMeTHOCTH WM
rOMOT'aMETHOCTH I0JIa U OT FTEHETUYECKUX OCOOCHHOCTEN MOJIOBBIX XPOMOCOM.

Y u W — xpoMocomsl, B oTiinuue oT X U Z — XpOMOCOM, T€HETUUYECKHA UHEPTHHI U
JIOKaJIM30BaHHbIE B X 1 Z — XpOMOCOMax IreHbl He UMEIOT cBouX ajuieneid B ¥V u W
— XpOMOCOMAX.

[Ipn cuennenun reHa ¢ X — XpOMOCOMOM OH MEPENAETCS OT MAaTepH

CBIHOBBSIMM U JI0YEPSIM, @ OT OTLA TOJIBKO JOYEPSIM.

Perrenne TUIIOBBIX 3a7a4.

3amava 1. B guniougHoM Habope COMATHYECKUX KIIETOK KPYIMHOTO pOratroro
ckoTa coaepxutcs 60 xpomocom, jomanu — 64, oen — 54, cBuHbM — 38, Kyp — /8.
CKOJIBKO XpOMOCOM COAEPIKUTCS B MOJOBBIX KJIETKAX ITUX )KUBOTHBIX?

KpymnHslii poratsiii CKOT Jomaau  OBILBI CBUHBHU Kypbl
2n =60 2n= 64 2n=54 2n=38 2n=178
30 30 32 32 2727 19 19 39 39

CKOJIBKO Tap ayTOCOMHBIX U MOJIOBBIX XPOMOCOM COJIEPKUTCSI B COMAaTHUYECKUX KJIETKaX 3THUX
KUBOTHBIX ?

KpymHblil poraTelii CKOT Jiomaau OBIIBI CBUHBU KypBbI
A=29+ XX A=31+XX A=26+XX A=18+XX A=38+77
29+ XV 31+ XY 26+ XV 18 + XX 38+ ZW

3amaua 2. Ilectpas (mosiocaTtasi) OKpacka ONEPEeHHs] Kyp MOPOAbI IUIUMYTPOK
00yCJIOBJI€HAa JOMHHAHTHBIM TeHOM «By», nokanu3oBaHHBIM B Z — TMOJOBOIi

xpomocome. PerieccuBHBIN reH «B» 00yCIaBIMBAaeT YEPHYIO OKPACKY OMEPEHHS.
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Onpenenure CKOJIBKO TUIIOB FaMeT 00pa3yeT:
- YEPHBIN METYX

- 4epHas Kypuua

- T€TEPO3UTOTHBIN MECTPBINA METYX

b b
27
(=) (=)
= =
OJIUH THUII FaMeT, TaK KaK OH SBJISICTCS TOMOIaMETHBIM I0JIOM U PELIECCUBHBIN I€HOTHI

b
ZW

b

Z W

nBa tumna rameT 1:1 Tak, Kak OHa SIBJISIETCS T'€TEpPOraMETHBIM II0JIOM U BCErja JaeT JBa TUIIA
ramer

B b
27

= =)
= =
ABa TUIla raME€T B COOTHOIICHUHN 1:1, XOTA METYX SABJIACTCA IOMOIaMCTHBIM I10JIOM, HO IIO
JIOKAJIM3alMi T€HOB B Z — IOJIOBBIX XPOMOCOMAaX UMEET IeTePO3UTOTHBIA TC€HOTHII U MTO3TOMY
oOpa3yercs nBa Tuma ramet B cootHomrenuu 1:1 wm 50 % : 50 %.
3amaya 3. Y Kyp HOpOJbl IUIMMYTPOK JOMUHAHTHBIA T'€H CEpON WM MOJIOCATONM OKpacKu
orepeHust «B» nokamu3oBaH B Z — XpOMOCOME, a PEIIECCUBHBIN I'€H «B» OIPEACSICT YSPHYIO
OKPAaCKY OTIePCHHSL.
Y mnonocaThiX IUIUMYTPOKOB KaXIO€ TMEPO MOKPBHITO MEPEeMEKAIOUUMUCS TONEPEYHbIMU
CepeOPHUCTHIMH CePO-YSPHBIMH ITOJI0CAMHU PABHOH IIUPHUHBIL.

1. Tlpum cnapuBaHWM TOMO3WUTOTHBIX CEPHIX TMETYXOB C KYpHIIAMH YEPHOTO OMEepeHUs

OIpCACIINTH (1)€HOTI/IHBI U I'€HOTHIIBI IIOTOMKOB F]_.
B B b

PS ZZ<ZW 2
B B &)
r z 2z = \IN\/
B b B b B B
FHZ2 222 2Z\W Z
Bce neryxu u Kypodku HMEIOT CEpO€ WM I0JI0CATOE ONEPEHHUE, TaK KAK UCXOJHBIC ITETYXHU
UMENId TOMO3UTOTHBI JOMUHAHTHBIM T€HOTHII M B 3TOM Cilydae oOTel mnepergaer Z —
XpPOMOCOMY C T€HOM «B» CBIHOBBSAM U JOUYEPsIM.
Ileryxu F1 MMEIOT reTepO3UTrOTHBIN T€HOTHI, a KypHIIbl TOMO3UTOTHBIM JOMUHAHTHBIN.
2. CootHomeHHe (EHOTHIIOB U TEHOTHUIIOB B IOTOMCTBE F1 OT criapuBaHMs CEpHBIX KYpHIT

C IICTYyXaMH YCpPHOTO OIICPCHU:

B b b
PO ZW  x zz &

B b b
I' 2w =z Z
B b Bb b b
Fr 22 727 ZW ZW
3 cepas yepHas Q@

[Teryxn MMeEIOT cepyro OKpacKy ONEpeHus, T.e. OHM OT MaTepu Moyydanu Z — XpOMOCOMY C
reHoM «By, a Kypouku — 4epHYI0 OKPACKy ONEPEeHHUs U OHU MOJIYYUIH Z — XPOMOCOMY C T€HOM
«B» 0T oTia. HacnenoBanue onepeHns NEpeKpEeCTHOE NN KPECT- HAKPECT.

IleTylKy UMEIOT reTEPO3UTOTHBIN N€HOTHII, & KYPOUKH — PELICCCUBHBIN T€HOTHUIL.
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3.CooTHolIeHNE TI0 OKpacKe ONEpeHHs B MOTOMCTBE F1, MONy4eHHOM OT CIIapuBaHUS CEPOro
neTyxa, MaTh KOTOPOr0 UMEJa YEPHOE ONEpEHUe, C KypHUIlaMU YEPHOTO OTIEPEHMUS:

B b b
P3 Z2Z x ZW Q

B b b
r 22 Z W
B b b b B b
Fh 22 ZZ W  ZW
& cepas 4epHas cepas yepHas

Cpenu neTymkoB J1Ba peHOTHIA U IBa TeHOTHIA B cOOTHOMIECHUX 1:1 mmm 25 % : 25 %.
Cpenu Kypodek Takke JBa (EHOTUIIA U JBa TeHOTHNA B cooTHOmmeHusx 1:1 wmm 25 % : 25
%.

Takoe cooTHomeHHEe (EHOTUIIOB C YyYeToM IMojia TOTOMKOB F; oOycnoBiuBaercs
B b

reTepO3UTOTHBIM F€HOTUIIOM NMETYX0B Z Z W HaJIU4YUEM pPELEeccUuBa «B» B Z — XpPOMOCOME
b

kypury ZW , a Takke xapakTepoM HaclleZJoOBaHUSl — OTel| IepeaaeT NMpU3HaK JJouepsM (reH
«B» 1 «B»), a MaTb CHIHOBBSIM (TE€H «BY).

3agauu 711 CAMOCTOSTENILHOU PaOOTHI.
3amava 1. Y Kyp nmopoJpl INIMMYTPOK, CUEIUIEHHBIA C TIOJIOM TOMUHAHTHBIN
I'€H CEpOM OKpacKu orepeHus: «B», MposBIsSETCS y OJHOJHEBHBIX LBIILIAT B BUJIE
Oenoro naTHa Ha royioBe. ONepuBLIMECS LBIIUIATA CTAHOBATCS CEPBIMU.
MO0>KHO J11 110 METKE Ha I'OJI0BE ONPEAEIIUTD ITOJI LBIUIT B CYTOYHOM BO3pacTe:
e Ecau yepHble KypHUILBI CIIAPUBAIOTCS C TETEPO3ZUTOTHBIMU CEPBIMU IIETYXaMHU
e Ecau cepple KypuLbl CIIAPUBAOTCS C T€TEPO3UTOTHBIMU CEPBIMU IETYXaMHU
e Ecau yepHblil KypuIIbl CIIAPUBAIOTCS C TOMO3UTOTHBIMU CEPHIMH METyXaMu
e Ecau cepble KypHullbl CHApUBAIOTCA C YEPHBIMU NIETYyXaMU
3amaya 2. Y Kyp HOpoJbl BHAHAOT MMeeTCs JBe (POpPMBI MOIOCATOCTH —
cepedpucTas (6east) v 30JI0TUCTAsI (KOPUUHEBAS).
[Ipn cnapuBaHuM CcepeOPUCTO-TIONIOCATHIX KYPHUI[ C 30J0THCTO-TIOJIOCATHIMU
neryxamu B F; Bce meTrymku uMenu cepeOpUCTYI0 MOJIOCaTOCTh, & KypPOUYKH
30JI0TUCTYIO.
Onpenenute, Kakas ajiesib JOMUHUPYET?
3agaua 3. Y KOIIEK I'€Hbl ONPENENSAIOIINE OKPACKY IIEPCTH, CLEIUICHBI C
nosioM. Pepkast okpacka reH «B» TOMUHUpPYET HENOJIHO HaJl YEPHOW I'€H «B» U Y
rerepo3uroT «BB» (opMupyercs mectpas Win «uepernaxoBasy Wi «MPaMOpHAsH)
OKpackKa.
Kakum Oyznet moToMCTBO 10 (peHOTHUITY, TOJYUYEHHOE OT CHIapUBaHUS YEPHOTO KOTa
C IECTPOU KOIIKOM U C PbIXKEW KOILIKOM?
3amada 4. Kakux jgereit MOKHO 0KUIATh OT Opaka:
1. Mexay HOpMaJbHBIM MYXYUHOU U MKEHIIMHOU, CTPAIAIOIIEeH JaTbTOHU3MOM.
2. MEXIy MYXKYMHOU U KEHIIMHON CTPaJaronX JaIbTOHU3MOM
3. MEXIy MYXYMHOU TaJbTOHUKOM M HOPMaJIbHOM JKEHILUHOM, OTell KOTOPO
OBLIT TaTbTOHUK.
3amaua 5. ['omyOornaspiii HOpMAJIBHBIA TIO TeMOGUINHN FOHOIIA, POTUTEITH
KOTOPOrO MMENM Kapue TIJla3a, >KEHWICA Ha Kaperja3od HOpPMalbHOM IO
reMo(uIuu AEBYIIKE, OTEI] KOTOPOU UMeIN rofyOsie, a MaTh Kapue riaza. OT 3Toro
Opaka pOaMIOCh HECKOJBKO JETEd, B TOM YMCIIE JIBa ChIHA, OJUH M3 KOTOPBIX
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remo@miuk roxyoornassiii. KakoBel renHotunsl poautenei? KakoBbl reHOTHIIBI
nereii? KakoBbl (peHOTHUTIBI ACTEH?

3amaua 6. ['eModunuss W JaTBTOHU3M HACIEAYIOTCS KaK PEIECCUBHBIC
IIPU3HAKH, CLEIUICHHbIE C X-TIOJIOBOM XPOMOCOMOM. PaccTosHMe MeEXay 3TUMU
renamu 9,8 mopranug wim 9,8 %.

1. JleByika, OTeI[ KOTOPOHl CTpanaeT OAHOBPEMEHHO TeMOopuiInen u
JNaTbTOHU3MOM, a MaTh 3J0pOBa W MPOUCXOJIUT OT OJIArOMnoJyYyHOM IO ITUM
3a00eBaHUsIM ceMbH. BbIXoa 3aMyX 3a 310pOBOro Myx4uHy. OmnpeneinuTb
(EHOTHUIIBI U TEHOTUIIBI IEBYIIKU, MY>KUYMHBI U BEPOSITHbIE (DEHOTUIIBI JETEH U UX
COOTHOIIICHHUE.

2. JeBymika, MaTb KOTOpPOW CTpajall JAIbTOHM3MOM, a OTell
remouinei, BcTymaer B Opak C MYXYUHOM, cTpajarommM 000UMHU
3a0oneBanussMu. Onpenenute (EHOTUIBI M TEHOTHUIIB JEBYIIKHM U MYKUYUHBI U
BEPOSATHOCTh POXKJEHUSI JeTed B OTOM CceMbe OJHOBPEMEHHO C OOOUMH
AHOMAJIUSIMH.

3agaua 7. Y KaHapeWKH CLEIUICHHBIM C TMOJOM JOMUHAHTHBIA TeH B,
JIOKAJIM30BAaHHBIM B Z-XpOMOCOME, OMNPEACIISIET 3€JICHYIO OKPAacKy OIEpeHHs, a
PELIECCUBHBIN T€H B KOPUYHEBYIO OKPACKY OIEPEHMUS.

Hannune xoxonka 3aBUCUT OT ayTOCOMHOTO JOMHUHAHTHOro reHa C, a ero
OTCYTCTBHE OT ayTOCOMHOI'0 PEIECCUBHOTO T€HA C.

1. 3eJIeHOr0 XOXJIATOTO CaMlla CKPEIIMBAIOT ¢ KOPUYHEBOM caMKoil 6e3
xoxonka. [lomyyeno moromctBo F; u F,. Onpenenutb reHOTUIBI CIIAPUBAEMBIX
poautesneli. @EeHOTUN U TEHOTHUII TOTOMKOB B F1. @EHOTHUIIBI U UX COOTHOILICHUE B
noToMctBe F, ¢ yuerom moua.

2. 3eneHoro 0e3 xoxja camila CKPEIIMBAIOT C KOPUYHEBOW XOXJIaTOU
CaMKOM.

3. O6a poautenu 3eJeHbIE XOXJaTble W OT WX chnapuBaHusi B F;
MOJIy4EHO: - CaMIbl 3€JICHBIC XOXJIAaThle, CAaMKH 3CJICHbIC XOXJIaThle, CaMKH

KOPUYHEBBIC XOXJIATHIE.

3amaua 8. Y OpOH30BBIX MHEEK BCTPEUYALTCS CBOCOOPA3HOE NPOKAHUE Tella
— BuOpupoBanue. OHO OKa3aJioCh HACJEACTBEHHBIM U CUEIJICHHBIM C TIOJIOM.
’KuzHecnocoOHOCTh MTHII, OTATOIICHHBIX ITUM Je(deKTOM, OblIa HOPMAJILHOH, a
IIPU Pa3BEICHUU HMX «B ceOe» IMOJydaioch aHOMalibHOe TMoToMcTBO. Ho korna
«BUOPHUPYIOIINX» HHIAIOKOB CKPEIIMBAIA C HOPMaJIbHBIMU HMHJACHKAMH, TO BCE
MOTOMKH-CAaMKH ObUTM aHOMaJIbHBI, & caMIlbl — HOpMaJIbHbI. Kak 0OBSICHUTH 3TO
spienne? Hamummure cxemy ckpemuBanus. [I[pumure BO BHUMaHWE, YTO Y ITHII
rE€TePOTraMETHBIMN T10JT KECHCKHUU.

KoHTpoJsbHBIE BOIPOCHI
Y10 03HAYAET CIIEIIEHUE T€HOB?
Kakue npu3Haku Ha3bIBaIOTCS CUEIIICHHBIMU?
Uto Takoe «rpymrma CUenICHUs»?
Kakoe koin4ecTBO rpynil CUCIUICHUS Y Pa3HbIX BUJOB JOMAIIHUX U
MIPOMBICIIOBBIX KUBOTHBIX?

O
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Uro siBrsieTCsS MPUUMHON HAPYIICHUS CLETIICHUS MEXAY IpU3HAKaMu?

UTto Takoe KpOCCUHTOBEp?

7. B kakux eQuHUIIAX U3MEPSAETCS PACCTOSTHUE MEXKJy TeHaMu B
xpomocome?

8. Kak omnpenensiercs wyactoTra ImepekpecTta MeEXIy JIByMsI T'eHamH,
JIOKAJIM30BaHHBIMU B OJIHON XpoMocome?

9. ChopmynupyiTe OCHOBHBIE IIOJOXEHUS XPOMOCOMHON  TEOpHH
HACJIEJICTBEHHOCTH.

10.Kakue raMeThl Ha3bIBAIOTCS KPOCCHUHTOBEPHBIMU u
HEKPOCCUHTOBEPHBIMU?

11.V kakux OopraHM3MOB HE IPOUCXOJUT SBJICHHE KPOCCUHIOBEPA U 10
KaKoil mpuyuHe?

12.Kakune raMeThl Ha3bIBAIOTCSI KPOCCOBEPHBIMU U HEKPOCCOBEPHBIMU?

13.YT0 Takoe moJIOBbIE XPOMOCOMBI U 2yTOCOMBI?

14. Bcernia Jin KPOCCUHTOBEP MPUBOJIUT K TEHETUUYECKON peKOMOUHAIN?

15. Kak 1oka3athb, 4TO T€Hbl B XpOMOCOMAaX PacIoI0KEeHbI TUHEUHO?

16.0nummTe MexaHU3MBbl ONPEIEICHUS MM0Ja.

17.Kak HacneayeTcsi mojl Y MIIEKOMUTAIONINX, MYXH JIPO030(HUIbl, MTHUIIHI,
TYTOBOTO HIEIKOIpsaa’?

18. B yem paznuuusi MKy OJIOBBIMU XPOMOCOMaMHU U ayTOCOMaMu?

19.Yem omimyaroTCs  HAaOOpBHI  XpPOMOCOM CaMOK UM CaMIlOB Y
MJICKOTUTAIOIIUX U NTUIL?

20. Kakoii o Ha3bpIBae€TCs TOMOTaMETHBIM, a KaKOW reTeporaMeTHBIM?

21.Kakue mnpu3HaKW Ha3bIBAIOTCA CIEIUIEHHBIMU ¢ T1onoM? KakoBbl
0COOEHHOCTH UX HACJIEIOBAHUS?

22.Y10 Takoe TOMO3UTOTHOCTH?

23. B yem 3akirouaeTcs CyIHOCTh OaaHCOBOM TEOPHH OIpeIeeHUs moja’?

24.Kak MOXHO OOBSICHHUTh TEHETHYCCKYIO IIPUPOJIY OHCEKCyalbHOCTH
oprann3MoB? Kakue ucciaegoBaHUs CBUAETENBCTBYIOT O BO3MOXKHOCTH
HCKYCCTBEHHOMU PeryJisiuu mnoJa?

25.1puBenuTe mMpUMEphl TPAKTUYECKOTO HCIOIB30BAHMS CIEIIICHHOTO C

MOJIOM HACJICIOBAHMUSI.

o

4. MOJIEKYJIAPHBIE OCHOBBI HACJIEACTBEHHOCTH
3anaTue 17. CTpoeHue u penyimkanusi HyKJIeHHOBBIX KHCJIOT

Heap 3anaTusa. M3yuyeHne Ha MOJIEKYJSIPHOM YPOBHE TIE€HETHYECKOTO

MaTepuayia KJIETKH, COCTaBISIOIIEIO MAaTEPHAIBHYI0 OCHOBY HACJIECICTBEHHOCTH.
DTO TMO3BOJIUT BBISICHUTh CTPYKTYpHble M (YHKIHOHAJIbHBIE OCOOEHHOCTH,
ONPEIEIIAOIINE OCHOBHBIE CBOMCTBA HACIIEACTBEHHOCTH.

Metoanueckue ykazanusi. 13 saep knetok yenoeka @. Mumepom (1868

r.) ObUIO BBIJEICHO BEIIECTBO, HA3BaHHOEC WM HYyKJIeWHOM. [lpu wu3ydenun
HYKJIEMHA YCTAHOBJIEHO, YTO OH MPEACTAaBJIEH JABYMSI THUIAMU HYKJIECHHOBBIX
KHCIIOT — Jie30KcupruOonykienHoBou kucnoroit (JIHK), noxanm3oBanHoi
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MIPEUMYIIIECTBEHHO B sijipe, U puboHykienHoBo# kuciaotsl (PHK), Haxomsieiics B
AJIpe KJIETKU U LUTOIUIa3ME.

HyxknenHoBbI€ KUCIOTBI — CIIOKHBIE OMOJIOTUYECKUE TOJTUMEPBI, COCTOSIIIHE
u3 Oonee mpocThix coenmuHeHni (HykiaeotumoB). JIHK — crmoxxHbiii Guomonmmep
coctosmmii 3 10° HyKk1€oTHIOB U Gonee, CIIOCOGHBIH K CAMOBOCIIPOU3BEICHHIO.
Hyxneoruner JIHK cocrost m3 ocrtarka docdoproit kucimorel (D), caxapa —
ne30Kkcupr003sbl (/) 1 0THOTrO M3 YETPBIX a30TUCTUCTHIX OCHOBAHUM: MyPHUHOBBIX —
angenuHa (A), ryannsa (I') u mupumuauHoBbix — TUMUHA (T), muTo3una (LT).

JIHK mocTpoeHa mo TUIy KOMIUIEMEHTAPHOCTH, T.€. JONOJIHUTEIbHOCTU
(KaK 3acTeXKa «MOJIHUS») aJCHUH BCErja MPUCOCAUHSET THUMHH, LUTO3UH —
ryanuH. Otmuuaercs oana JIHK or apyroil 4ucioM W moCienoBaTEIbHOCTHIO
pacIoNI0KEHUS a30TUCTBIX OCHOBAHHUI.

Hyxneorunsr B Mmosnekynax JJHK u PHK cBs3bsiBaroTcss Mexy coboii uepes
dbochopHyto KUCIOTY. AJEHUH U TUMHUH COCIMHEHBI MEXIY COOOW JBOWHBIMU
BOJIOPOJIHBIMU CBSI3SIMU, TYaHUH C [IATO3UHOM — TPOMHBIMH.

Hyxneornaer JIHK:
(Ol | (OBl (O | (O |
| | | |
A I T L1

HYKJ'ICOTI/II[BI Ha3bIBAIlOTCA II0 BXOAAIIMM B HX COCTaB a30THCTBIM
OCHOBAHMSIM M 0003HAYAIOTCS HaYaILHBIMU 6YKBaMI/I X Ha3BaHMU.

0 0
Paccrosnne mexny Hyneorugamu 3.4 A (1 A4 - aHrcTpeM paBeH JECATH
MUUTHOHHOH nose mmmmumerpa win 0,34 am (HaHoMeTpa). Monekyna JIHK
COCTOMT U3 JABYX LENOYEK HYKIEOTUIOB, COEAMHEHHBIX KOMIUIEMEHTapHO.
Uucnmo HyKJIEOTHAOB UX IocienoBarenbHOCTh B MoJiekyne JIHK
crienu(PUYHBI 1J1s1 KQKA0T0 BUA U YACTUYHO JJI KaX0M 0coOu.
Koaddurmentom BunoBo# cieriupuyHOCTH HA3bIBAIOT COOTHOILLIEHUE
A+T
'+
Pemmukamuss JIHK npoucxomutr B wuHTepdaze wmwurosa. Pemnmukarmeit
Ha3bIBAIOT TIpoliecc camokonupoBanus mMojekynsl [JHK ¢ Tounbim cobmonenunem
MOpsJIKAa YEPEAOBAHUS HYKJICOTUIOB, MPUCYIIETO UCXOIHBIM KOMIUIEMEHTAPHBIM
HutsMm. [Tox neiictBuem dhepmentoB npoitHbie HUTH JIHK pacmerarorcs, u kaxas
HUTH TIO TPABWITY KOMIJIEMEHTAPHOCTH JOCTPAUBAET BTOPYIO.
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Puc. 15 — Cxema otpeska nByxuenouynoi monekynsl JJHK

PHK coctout nM3 ABYyX HYKJIEOTHJIOB, B COCTaB KOTOPBIX BXOJHUT OCTaTOK
dbochopuoit kucnotel (D), meHTO3HBIA caxap pubo3a (P) m omHO M3 YeThIpex
a30TUCTBIX OocHOBaHUM aneHuH (A), ryanuH (I'), murozun (L) u ypauun (V).
Hyxneotupl, coequnsisch Mexay codooi, o0pasyrot Huth PHK.

CD—‘P—CD—I‘)—Q)—?—(D—\P

A v L1 r

VYpauun komrementapen aaeanny. B otnumuue ot JIHK, PHK sBnsgercsa B
OCHOBHOM OJIHOLIEMIOYHOM M HE CINOCOOHAa y MHOTOKJIETOYHBIX OpPraHU3MOB K
JIEJICHUIO U CAMOBOCIIPOU3BEICHHUIO.

Nudopmanmonnas PHK (u-PHK) cunrtesmpyercs Ha CTPyKTYypHBIX TeHax
JHK. [dBoiinas mute JIHK pacrneraercsi, oOpa3zysi ONIMHOYHBIE HUTU, U TOJIHKO

OJlHA U3 HUX sBJsIeTCA Martpuued s cuHre3a u-PHK, Ha xoTopoil mo mpasuiy
KOMIUJIEMEHTAPHOCTH OHA U CUHTE3UPYETCS.

3ansaTue 18. I'eHHbIl KOHTPOJIL CHHTE3 OesiKka, pepMeHTa, TOPMOHA B
KJIeTKe

Hean 3ansarus. Ysacuuth nporecc cuuresa monekyn JIHK, PHK, 6enkos,

dbepMeHTOB, TOPMOHOB M  TO3HaTh  CYIIHOCTb TIE€HETUYECKOTOo  KOJa
HACJIEICTBEHHOCTH.

MeTtoanveckue ykazaHusi. OCHOBaHMSI COCAMHEHBI JIPYr C JAPYroM HE

cllydyailHO, a coriacHo mpaBwiam 3. Yapradda, KOTOpbIi yCTaHOBWI, YTO
KonmyecTBo anenuHa B JIHK paBHO konu4ecTBy THMHMHA, @ KOJUYECTBO T'yaHUHA —

82



KoJinduecTBy 1nuto3uHa. CrnemoBartenbHo, coenuHeHut Hured JHK Hocut
KoMIuieMeHTapHbIi xapaktep (A — T, I' — 11).

[Tporecc peanu3anuu HacleACTBEHHOW MH(pOpPMAIUU B OMOCHHTE3¢e OeiKa B
KJIETKE OCYIIECTBISETCS MPU yYaCTUH TPEX BHUJOB PUOOHYKIECHMHOBBIX KHCIIOT:
uHpopmarnmonnoit — u-PHK, pubocomansnoit — p-PHK u tpancnoprtroit — T-PHK.
Bce puboHyKIE€MHOBBIE KHUCIOTHI CHHTE3UPYIOTCS Ha COOTBETCTBYIOUINX YYacTKaX
monekynsl JJHK.

benku paznuuarorcst Apyr OT Apyra COCTaBOM U MOPSIKOM PaCIOOXKEHUS
amuHOKucnoT. MHpopmanus o cocrtaBe Oenka Haxonutcs B Mosekynax JIHK.
[TocnenoBaTrenpbHOCTh  HyKJIeOTHAOB B MoJekyine JHK, omnpenenstomas
MOCJIEIOBATEILHOCTh AMUHOKUCIOT B  MOJIEKYJIE CHHTE3UpyeMoro Oelika,
Ha3bIBACTCAd TeHeTHYeCKHMM KoAOM. OJHY aMHHOKHCIOTY KOJIUPYIOT TpH
HYKJIEOTH]I1A, HA3bIBAEMBIX KOJOHOM.

[Iporecc 6uocuHTe3a Oelika BKIIOYAET TPAHCKPUIIIIUIO U TPAHCIISIIMIO.
TpaHCKpUIIUS TPOUCXOUT B AJIPE KIETKU: HA yYaCTKE OMPEAEIIEHHOTO F'eHa
monekynsl JJHK cunresupyercs n-PHK. B pesynerare tpanckpunumu n-PHK
COJIEP>KUT F'€HETUYECKYIO HH(OPMALIMIO B BUJE MMOCIEA0BATEILHOIO YePEI0BaHUS
HYKJIEOTHJIOB, TOPSAIOK KOTOPBIX TOYHO CKOIHUPOBAH C COOTBETCTBYIOLIETO
yuactka (rena) mojekyisl JIHK (puc. 16)

I T | Ll I I T f I I T T T 1 { !

ITHEK rTr  r T A TTT | IOILT T |
(pparmenT) oL A I | 1 m T A A A | T 11 ‘]k |
1 L 1 £ I ] { I | ] } | | _It

uPHK | 1 | |
(dbparmMenT) r vy r | r r A ¥y ¥ | IL T ¥V |
| | | } | 1 | | | L | } | | i —

ABTUKOAOHEI I | |
TPHK M A I | I I ¥V A A A | T I A |

| ] 1 ‘ | 1 | 1 1 I | | | =] —]

IonunenTun | \ | |
(dbparmesnT) Baxn | Tmm | Den | Apr |
1 1 ] I 1 1 1 1 | | 1 1 | i | S ¢

Pucynok. 16 — CxemMa KOIMpPOBaHHMS aMUHOKHUCIOT KOJIOHAMH

[Tepenoc renetndeckoit nHpopmaluu 06 aMrHHOKUCIOTHOM cocTaBe ¢ JJHK
(TpaHcisius) ocyuiecTBisiercss nyteM cuHTe3a U-PHK Ha cTpykTypHBIX TeHax
matpuunoi uutu JIHK. B cunTtese 6enka yuyacTBytoT 20 aMMHOKHUCIIOT, KaXaas U3
KOTOpbIX mnepeHocuTcs cBoedl  TpancnoptHod (T-PHK) wHa  pubocomy.
TpancnoptHas PHK umeer aHTHKOIOH, KOMIUIEMEHTapHbIi KoJIoHYy Ha n-PHK,

Oylarogapsi KOTOpoMy K akienTopHoMy ydactky (koHer) T-PHK mpucoeaunsiercs
COOTBETCTBYIOIIAast AMUHOKHUCIIOTA.
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Tabnmuma 5 — IlocnenoBaTenbHOCTh HYKJICOTHAOB B KoaoHax u-PHK s
Pa3IMYHBIX AMUHOKHUCIIOT

AMuHOKMCIOTA KOIOH
1 2 3 4 5 6
Oenunananvd (Den) yvy AN
Jleituun (Jleit) YVA yyr ayy oy | YA | Ovr
Nzoneitnun (Mneit) AVY AV AVA
Metunonun (Mer) AVYT
Banun (Ban) rvy ryhg I'VA ryr
Cepun (Cep) iy VI VIIA YOI | ATY | ATl
Hpomu (I1po) Ly LI HOA | O0r
Tpeonun (Tpe) ALY AIILL AlIA AL
AnanuH (Ana) Iy I I'A rar
Tuposun (Tup) VAY VAIL VYAA™ | VAI”
Tuctuama (I'uc) HAY AL
AcnaparuH (AcH) AAY AAIL
AcnaparuHoBas kuciora (Acir) Ay T'ALL
JInzun (JIuz) AAA AAT
'myramun (I'nH) HAA AT
I'myramunoBas kucnota (I'ny) I'AA I'AT
Hucrenn (Luc) VI'y VI VTA”
Tpunrodan (Tpn) YIT
Aprunus (Apr) ary LI ara arr ATA AIT
I'munun (') ITy ITI ITA I'Tr
«Oxpay (cTomn-curHa) VAA™
«AMOep» (CTOIT-CUrHaNT) VAT
«Ormany (cTor-curaan) VTA™
WNunnunarop cunTe3a AT
VHMIMATOp CHHTE3a yr—~

"Eciu kojoH AVYI' HaxoauTcs B Haudaie mosekyibl u-PHK, oH BeimosHseT
GYHKIUIO MHUIMATOpPA CHHTE3a TMOJUNENTUAHON TN, €CIIM e OH PACIOJIO0KEH
Ha OJHOM M3 BHYTPEHHHUX Y4YacTKOB MoJiekynbsl u-PHK, TO komupyer
AMHHOKHCJIOTY METHOHUH.

“Tpumterst YAA, VAL, YT'A He KOAMPYIOT aAMHHOKHCIOT, a CIIyXKaT
CUTHAJIAMU TE€PMHMHALMKM TOJUNENTUAHON LENU W MOJTYyYHJIM HA3BAHUE HOHCEHC-
KOJIOHOB (O€CCMBICIICHHBIX KOJIOHOB).

***TpI/IHJ'ICTBI AYT u I'YI' onHOBPEMEHHO BBIIOJIHSIOT POJIb CTAPT-KOAOHOB
(KOZIOHOB MHUIIUATOPOB).

[Ipn kommuemeHntapHoctd aHtukoaoHa T-PHK ¢ ocHoBanusmu u-PHK
aMUHOKHCJIOTa BKJIFOYAETCS B MOJMIENTUAHYIO IIeNb Ha pubocomax. Matpurei
Ut cuHTe3a 6enka ciyxut u-PHK.

[Tyrem wunabopmanmu, kortopyto Hecer u-PHK ot JIHK, ompenensiercs
MOCJIEIOBATEILHOCTh AMHHOKHCIOT BO BCeX Oenkax. ITOT MPOIECC HOCHT
Ha3BaHUE TPAHCJIALUS.

B Tabmume 5 wmoxno wHadth Hykieotuasl u-PHK, xommpytomnue
aMHHOKHCJIOTHL. B HEN moka3aHo, YTO aJlaHWH MOTYT KOJMPOBATh YETHIPE KOJIOHA
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— T'y, 'O, I''"HA, I'lll'; dennanananun — aBa kogoHa — YYVY u YVYII; cepun —
LIECTh U T.J.

OpHa aMMHOKHMCIOTAa KOJUPYETCS HECKOJbKUMH KOJAOHAMH. TakoW KO[,
KOI/Ia OJHAa AMHHOKHUCIOTa MOXET OBITh BKJIIOYEHA B OEJIIKOBYIO MOJIEKYIY
HECKOJIBKMMM TPUIUIETAMH, HA3bIBAECTCS BbIPOKIACHHBIM.

Onpenenute antukonoHel T-PHK  He mpencraBisier  TpynHOCTH.
HyxiteoTnipl aHTUKOIOHA KOMIUIEMEHTapHbI Hykieotuaam u-PHK.

3amaua 1. Ykaxure, .Kakue U3 MEPEUUCICHHBIX XUMHUYECKUX COCIUHEHUIA:
pubo3a — P, ne3okcupubosza — J1, pocdopuas kuciaora — O, a30TUCThIE OCHOBAHUSI
— anennH A, ryanuH [, nuro3un L, ypauun ¥, tumun T — BXomsT ¢ cocras
Hykieotu0B Monekyn JJHK n PHK.

3amaga 2. Ha yuactke ommoit  menu monekynsl JHK wykmeoTumst
pacnosioxkeHsl B Takoil mocienoBarenbHocT: TIT AT TAT'TITA.

CocrtaBpTe MOJEND ABYXLIENOYHOU CTPYKTYpPhI MOJieKyJibl JIHK.

Kakum npuHIIMTIOM TIPU 3TOM CIIEAYET PyKOBOJICTBOBATHCS?

Kakosa nnuna (B A°) atoro ¢pparmenta JIHK.

3amaua 3. B monexyne IHK anennHoBbIi HykineoTus coctaBisieT 22 % ot
OOIIEro KOJIM4eCcTBa HYKJICOTHIOB.
Onpenenute kommyectBo T, I, I' B %. Kakum mnpaBwioM HYKHO
BOCIIOJIb30BaThCA?

3amaua 4. Yemy paBHa o6Omas niuuHa moiekyn JIHK uenoBexa B onmHo#
MOJIOBOM KJIETKE, €clid Oo0llee KOJIMYECTBO HYKIECOTHUIIOB B SAPE  KIIETKU
cocrapisieT 3,4 mupa. map?

3amaua 5. B ognoit menu monekynsl JIHK cnenyromee pacnonoxenue
a30THUCTBIX OCHOBAHUN:
ITI[ ATI[ TTATIA AT TTHA
[TogcunTaiiTe YUCIIO KAXKIOTO U3 YETHIPEX OCHOBAHUM B IBOMHOMW IIEMTH MOJIEKYJIbI
JHK. Onpenennte OTHOMEHNE KOMIUIEMEHTAPHBIX OCHOBaHUM B Mouiekyne JJHK.

3anaya 6. Y4acTOK reHa UMEET HYKJICOTHIbI
ITT AT TAA LII'LL TTAITA AT

Onpenenure KOMIJIEMEHTApPHBIE a30TUCThIE OCHOBaHUsA B MoJjiekyse n-PHK

3anauva /. B u — PHK crnenyronime aHTUKOIOHBI:
'AA AT YHATAILAYY
KakoBbl KOJOHBI B reHe?

3amaua 8. Kakyo mmuHYy UWMEIOT TEHBI, KOJHUPYIOIIUE MOJCKYJIbI
HOPMAaJIbLHOTO reMOIJIO0MHA A YeJIOBEKa, B CTPYKTYpe KOTOPOro 287 aMUHOKHUCIIOT
Y MHCYJIMHA ObIKa, COCTOSIIET0 U3 91 aMUHOKHUCIIOTHI.

3anaua 9. I'en BazonpeccrHa, TOpMOHa rUNO(U3a, MOBBIIAIOIIUN KPOBSIHOE
JaBJICHUE COCTOUT W3 27 HYKJICOTUIOB W 9 TPUILIETOB.
CocTaBbTe HYKJICOTHIHYIO CTPYKTYpYy 1 — PHK.
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Onpenenure aMUHOKUCIOTHYIO CTPYKTYpY TOPMOHa Ba3OIIPECCHHA, IOJb3YSICh
IEHETUYECKOM KOJOM HacjeACTBEHHOCTH. Kakas cragus CUHTE3a TOpPMOHA
Ha3bIBAETCS TPAHCKPUIILHEH, 8 KaKasi TPAHCIALUEH?
I'en AITA ATA AAA IITT IITA AITA ITA TI'TIA TITA

3amaga 10. OkcutonuH, ropMOH Trunodusa, BBI3BIBAIOIIUN COKpPAILIECHUE
IVIAJKOM MYCKYJATypbl MMEET TaKyl K€ AMHUHOKHUCIOTHYIO CTPYKTYpy, Kak
TOPMOH Ba30IIPECCHH, HO HA 3-M MECTE CTOUT U30JICHIIMH BMECTO (PeHUIaJIaHNHA U
Ha 8-M MecTe JeHIMH BMECTO ApIMHHHA.
[1ob3ysICh T€HETUYECKUM KOJOM HACIEACTBEHHOCTH IOCTPOMTE HYKJICOTHIHYIO
WM TpUIIeTHYIO cTpykTypy U — PHK u rena, xpansmero nporpaMmy CuHTE3a
OKCHUTOLIMHA.

['opMOH 1TMCTEMH THUPO3WH M30JICMUMH TJIyT. K. acmapr. K. [UCTEHUH MPOJIMH
JICUIIUH TJIMIUH

3amava 11. [Ipu cunapome daHKOHM — HapylleHHEe 00pa30BaHUS KOCTHOMN
TKaHU — Yy OOJIBHOIrO € MOYOM BBIACISAIOTCS aMUHOKHUCIOTBI, KOTOPBIM
COOTBETCTBYIOT ciienyromue Tpuruietsl 1 — PHK.
Onpenenure HyKICOTUAHYIO CTPYKTYPY Y4aCTKa FEHa.
Brinenenne kakux aMMHOKHCIIOT C MOYOM XapaKTepHO i cuHApoMa DaHKOHU?

N —-PHK AVA I'VI[ AYI" YHHA VVI' VAV TVYV AVY

3amaua 12. V yenoBeka, 00JBHOTO HUCTUHYPHEH — collepKaHUE B MOYE
OOJBIIIETO, YeM B HOpME, KOJUYECTBA aMHUHOKHCIIOT, OCOOCHHO ITMCTHHA, YTO U
MPUBOJUT K 00OpPa30BaHUIO ITUCTUHOBBIX KaMHEW B MOYKaX C MOYOM BBIJICISIOTCS
AMUHOKHUCJOTBI, KOTOPBIM COOTBETCTBYIOT TpuiuieTel 1 — PHK: LY T'VY LIVI
I'VI YU T'VI] AYA.

VY 3710pOBBIX JIOJIEH B MOuU€ OOHAPYKUBAIOTCS AMUHOKHCIIOTHI: aJlaHUH —
CEpPUH — IITyTAMUHOBAsI KUCJIOTA — TJIUIIUH.

KakoBa Hykji€OTHIHAs CTPYKTypa Ie€Ha, KOJMUPYIOIIETO0 aMUHOKHUCIOTHI Y
OOJIbHBIX M 370pOBBIX JtoJel? BoineneHre KakKuX aMUHOKHCIOT € MOYOM
XapaKTEPHO ISt OOJIBHBIX ITUCTUHYPUEH?

3amaua 13.YUeTBepThlii MENTHUT B HOPMAJILHOM T€MOTJIO0MHE «A) dYeloBeKa
COCTOUT U3 AMUHOKHCIIOT: BaJIMH — TMCTUJIUH — JICUIIMH — TPEOHUH — MPOJUH —
[JIyTAMUHOBAs KUCIOTA — NIyTaMUHOBAs KUCTIOTa — JIU3HH.

Y OGOJBHOTO C CHHAPOMOM CIUICHOMETAIHS TPU YMEPEHHOW aHEeMHUH —
XPOHUYECKOE YBEIMYEHUE TMEYEHU — AaMUHOKHUCIOTHBIA COCTaB YETBEPTOTO
nentuaa remorjgoduna «C» (MyTaHTHas ¢opma): BadWH — FUCTUANH — JEUIIMH —
TPEOHUH — MPOJIUH — JIU3UH — TJTyTAMUHOBAs KUCJIOTA — JIU3UH.

Y 00BHOTO CEPIIOBUIHOKIETOUYHON aHEeMHUEH — FreMOTJIOONH «Sy» MyTaHTHAas
dbopma — cocTaB aMUHOKUCIIOT Y€TBEPTOTrO MENTH/IA: BAJIMH — TUCTUJIUH — JICHITUH
— TPEOHUH — MPOJIMH — BAIMH — NIyTaMUHOBAs KUCJIOTA — JIU3HH.

86



Onpenenurte U3MEHEHUs B YYaCTKE T'€HA, KOAUPYIOIIUM YETBEPTHIN NENTHT
reMorjo0uHa, IPUBEAIINE K 3a00JIEBAHUSIM.

3amavua 14. VYwyacrok wmarpuuHod wnenu Mojekyiasl JHK  umeer
MOCJIEIOBATEIBHOCTh HYKJIEOTH/IOB:

AAATIH 'O’ TTT OIA AI'T ITL TAA

KakoBa nepBuuHasi cTpykTypa Oelika, 3akoupoBaHHas B 3ToM rene? Kakoit
CTaHET CTPYKTypa CHHTE3UPYyeMOro Oelika MpU BBINAJCHUH B 3TOM IIeNH TeHa 8-To
u 12-ro HyKJeoTH A MO BIUSHUEM OOTydeHHUs?

3agaua 15. Monekyna HHCyIMHA (TOPMOH TMOJKEIYIOYHOM KEJe3bl)
COCTOWT U3 JBYX CBSI3aHHBIX MEXAY CO00i monunentuaoB A u B.

Y KpymHOro poraToro CKoTa, OBEIl W JIOWIAJEHd B MOJHUMNENTUAE A COCTaB
AMUHOKHUCJIOT: TJIMIWH — W30JEHUWH — BaJUMH — IJIyTaMHHOBAas KHCIOTA —
IIIyTAMUHOBAsI KMCJIOTA — HUCTEUH — HUCTEUH. BocbMas U 1eBsiTast aMUHOKHCIIOTBI
y KPYIIHOTO pOratoro CKOTa ajJaHWH W CEPHUH, y OBEIl — aJlaHWH W IJIMIWH, y
JIOMIAJIeH — TPEOHHH U IJIMIIVH.

Onpenenure CTpOEHUE ydacTKa T'eHa, KOJUPYIOLIEro 3Ty YacTh UHCYJIMHA Y
ITUX KUBOTHBIX.

3amava 16. Amunaza — (epMeHT, pacIICIUIIOMHUA KpaxMall. Y KpYyIHOTO
poraToro CKOTa Yalle BCEro BCTpPEYaroTcs JABa Tuma 3toro ¢gepmenta: B u C,
KOTOPbIE€ KOHTPOJIUPYIOTCS IBYMsI KOJOMUHAHTHBIMH TeHaMu «Am b » u «Amc ».
B crame kpymHOro poratoro CckKota ObUIO YCTAaHOBJIEHO  CIIEIYIOIIEe
pacripeneneHue 3toro pepmenta o Tunam: 58 ocodeit Tuna BB, 216 — BC u 186 —
CC. Onpenenute yactoty (PeHOTUIIOB M KOHIIEHTpaLUIO ajienieid Atb u Atc.

3amaua 17. llemouka aMHHOKHCIOT YydacTka pPHOOHYKJI€a3bl HWMeEET
cleyronee CTpOEHHUE: JN3WH—TIyTaMUH—TPEOHUH—AJIaHNH—aJIaHUH—
QJTaHMH— JIM3UH ... KakoBa mociie10BaTeIbHOCTh a30TUCTBIX OCHOBAaHUN y4acTKa
I'€Ha, COOTBETCTBYIOIIEIO TOMY Y4acTKy Oenka?

KoHTpoJbHBIE BOIPOCHI.
1. Kakmm obpaszom JIHK coxpansier, mepegacT U peaansyeT HacIeICTBEHHYIO
uHdopmaruio?
2. Kakyio ¢QyHKIHIO BBITIONHIET KaKIbIi BXOJAIIMN B ONEPOH (hparMeHT
JIHK?
CBOMCTBA T'€HETHYECKOTO KOJIa
UYto Takoe «reH» B COBPEMEHHOM MOHATHU? DYHKIIMU U CBOMCTBA I'€HOB
Pa3INYHBIX THIIOB.
Kak ocymiecTBisieTcsi CHHTE3 U BBIICJIICHUE T€HOB?
CkonbKO BeTpeyaeTces nap OCHOBaHMM B 1BoHOM ciupaim [JHK?
B dem 3akmouaeTcsi KOMIUIEMEHTAPHOCTh a30TUCTHIX OCHOBAHHM B IEMHU
JIHK?
8. Kakoro ouonoruueckoe 3nauenue JJHK?
9. B uem paznuune monekyn JJHK nu PHK?
10.0Onpenenenne NOHATUN TPAHCISIUSA U TPAHCKPUIIIUA?
11.Yro Takoe koaoH u anTukoAoH? KakoBa ux Ononorudeckast pojn?

B w

No o
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12. MOXHO JI1 MEXIY MOHATUAMH TPUILIET» U «KOJOH» CTABUTh 3HAK
paBeHcTBa?

13.11o kakoil cxeme uaer cuHTe3 Oenka?

14.YTO CIIyUT 10KAa3aTEIbCTBOM N'€HETUYECKON POJIN HYKJIEUHOBBIX KUCIOT?

15. KakoBbl MexaHu3mbl perumkanuu JTHK?

16.Moryt mu 1-PHK BcTpanBaTe B MOIUIIENTHIHYIO LIENb HECBOWCTBEHHYIO
uM amuHokucnoty? Moryt iu T-PHK «ommbatbcsi»?

17. Kakum 00pa3oM B KIIETKE 3aKOJUPOBaHA HACIEACTBEHHAs NH(OpMALIUSL.

18.YT0 Takoe reH B COBPEMEHHOM ITOHUMAaHUU.

5. TEHETUKA IONYJISAIUIA

3anaTtue 19. OcHoBHble mnNOHATHA. [eHeTMYeckwme mpoumecchl B

NOonYyJIsINU

Hean 3ansitus. [IpnoOpecTd HABBIKM MO aHAIM3y U YYETY CTPYKTYPBI
nonyysinuid. Ha OCHOBE MOJIy4eHHBIX NApaMETPOB MNOIYJISALIMOHHOW T€HETUKU
HEOOXOJMMO HAYYUTBhCS MPOTHO3UPOBATH BEPOSATHOCTh MOSBICHUS HOBBIX
TE€HOTHIIOB.

Metoanueckue ykazaHusi. [lonynsnuss MHOrOYMCIE€HHAsh COBOKYIHOCTb
OpPraHM3MOB OJIHOTO BHJA, OOLIEr0 MPOUCXOXKACHUS, C XapaKTepHbIMU
OCOOCHHOCTSIMHM, 3aHUMAloOUlas OINPEACICHHYIO TEPPUTOPUI0 U CBOOOJHO
CHapuBaOIIAsAci Apyr ¢ ApyroM. ['eHeTMKa NOMyJsIMi M3y4aeT MpOLECCHI,
IIPOUCXOMSIINE B JIAHHOW COBOKYITHOCTH M ONPENEISIOIINE €€ T€HETUYECKYIO
CTpYKTypy. l'eHeTmueckass CTpyKTypa MONYJSLUU MOXKET HW3MEHATHCS 0]
BO3/ICIICTBHEM CKpEIIMBAaHUS, OTOOpa, MyTalud U T.J. U MOXKET OCTaBaThCs
HEU3MEHHOM, T.€. HAXOJAUTHCS B COCTOSIHUN PAaBHOBECHSI.

B 1908 r anrnmiickuii mMatematuk XapJau W HEMEUKH Bpad BaitHOepr,
pabotas  HE3aBUCHUMO  JpPyr OT  Jpyra, ONyOJUKOBAJIA  HEKOTOpHIE
(GyHIaMEHTaJIbHbIE TPEJCTABICHUS O pACHpEACICHUd TE€HOB B MOMYJIALHMIX,
KOTOpbIE TENEepb U3BECTHHI 10J] HA3BaHUEM 3aKoHa Xapau-BaiinOepra.

CyTb 3akoHa Xapau-BaiinOepra 3akitoyaeTcss B TOM, UTO B HOIYJISILUU, TIPU
CBOOOJTHOM CKpEIIMBAHUU COXPAHSIETCS MOCTOSHCTBO T'€HETUYECKOW CTPYKTYpPbI
IpU MOCTOSHCTBE YaCTOThl T€HOTHUIIOB, YTO BhIpakaeTcs KOA3()(UIIMEHTOM 4acTOT
pasMHOXkeHUs1 OuHoma. CoxpaHeHHE B TIOTOMCTBE TOW JK€ T'€HETHUYECKOU
CTPYKTYpBhl, YTO M B HCXOJHOM TIOKOJICHHM, HAa3bIBACTCA TI'E€HETHUYECKUM
COCTOSIHUEM IONYJISLINH.

[TaHMUKTHYECKOM HA3BIBAIOT TaKylO MOMYJISALUI0, KOTOpas UMEET OOJIbIIYIO
YUCJICHHOCTh  0CO0€i, CBOOOJHO CHAPUBAIOIIMXCA MEXIy CO000i, He
MOJIBEPTaIOIIMXCs IEUCTBUIO 0TOOpa, MUTPALlMK U MyTauuu. B pe3ynbraTe 3TOrO
reHeTHYecKasi CTPYKTypa MONYJSLMU HE HM3MEHSETCS U MOXKET HaxOJUThCAd B
cocrosinud paBHoBecus (AA+Aataa=1 wim 100 %), KOTOpOE MOXKHO BBIPA3UTH
dbopmynon Xapau-BalinGepra:

PPAA + 2pgAa+ Paa=1 (100 %)

r7ie p - 4aCTOTa JOMUHAHTHBIX TOMO3UIOT (T€HOTUIl AA);
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(% — 4aCTOTA PEIECCHBHBIX TOMO3HTOT (TCHOTHII aa);

2'p-q — 4acToTa reTepo3urot (TeHoTun Aa)

p — 4YacToTa JOMUHAHTHOTO ajuiens A

J — 4acToTa pelecCUBHOrO ajlies a.

Ecnu Hanmuume nomMuHaHTHOrO amienss A o0003HayuTh OyKOBOW p, a
pelecCUBHOIO aiienst a — OyKBOM (|, W cClleJlaB aHAJIM3 CKPEUIMBAHUS MEXIY
oco0simu Fy, BO3HUKIIIME MPU 3TOM T€HOTHUIBI U UX YaCTOThl MOKHO BBIPA3UTh B
pemietke [lennera.

¥ (p) A=0,5 (@) a=0,5
() A=0,5 (%) A44=0,25 (pq) Aa=0,25
(@) a=0,5 (pq) Aa=0,25 (9) aa=0,25

Tpu BO3MOXKHBIX F€HOTHIIA, 00OPA3YIOLIUX MPU CKPEIIMBAHUU B TOIMYJISIUH,
MOTYT TE€OPETHUYECKH MpEeJICTaBlIeHbl cieayomumMu dactotamu: AA (0,25); 2Aa
(0,5); aa (0,25). Cymma 4YacTtoT TpeX T'C€HOTHIIOB B JIAHHOW ITOMYJISIIUU paBHA
eaunuie. [lonb3ysce OyKBEHHBIMU 0003HAYEHUSAMU p U (| MOXKHO CHENIATh BBIBOJ,
YTO BEPOSTHOCTh T€HOTUIIOB OYAET CIEAYIOmIast:

P+ 2pg+ ¢°=1

Ha marematnueckoM ypoBHe p + (=1 mpencraBisieT coOoil ypaBHEHHUE
BEPOATHOCTH, TOT/a Kak p°+ 2pg+ ¢°=1 sBIseTcs KBagpaToOM 3TOTO YpaBHEHH,
T.e. (p+g)°. B CBSI3M C OTHUM MOXHO BBIYHCIMTH YacTOTBI BCeX aivteneil u
T€HOTHIIOB, TI0JIb3YSICh BBIPAKEHUSMH JUISl YACTOT AJIJIEIICH:

p+0=1(p=1-0q,q=1-p), AN 9aCTOT reHOTHIIOB p°+ 2pg+ ¢°=1

Takum o00Opa3oMm, 3aKOH TJIACUT, YTO B OOJBIIMX MOMYJSALUSAX, TIE
CIIAPUBAHMUS TPOUCXOAAT CIYyYalHO IO MEHBIIEH MEpE Ha MPOTSHKEHUH YKU3HU
OJIHOT'O IOKOJICHUS U TIE:

1. gacroTa OJHOrO M3 ABYX ajuiejieil paBHA p 4yacToTa IPYyroro ayuiens (.
CymMma gactorpu q =1,

2. TIOTOMCTBO TPEX I'€HOTHUIIOB OYyAET HAXOAUTHCS B YETKO Pa3IMuMMBIX
COOTHOLIEHUAX pz, 2pqg, 9>

3. YMCIO TOMOBWIOTHBIX  JOMHHAHTHBIX  0COOeH  p°A,  dmcio
FOMOBHIOTHBIX PELECCHBHBIX 0COOEH (°d, 9HCIO TeTepO3HIOTHBIX
ocobeit 2pg Aa.

Opnnako, mis OOJIBIIMHCTBA MOMYJISIIUM 4acTOTy oOoux ammenedt (A u a)
MO>KHO BBIYMCIIUTH TOJBKO MO J0Jie 0CO0€l TOMO3UTOTHBIX IO PELECCUBHOMY
aJUIeNII0, TAK KaK JTO €IWHCTBEHHBIM I'€HOTHUII, KOTOPBIM MOKHO pPacCIlO3HAThH
HEMOCPEACTBEHHO 1O €r0 (PEHOTUITUYECKOMY BBIPAXKECHHUIO.

[Topogpl W cTaga CENbCKOXO3SIMCTBEHHBIX JKMUBOTHBIX HE  SIBIIIFOTCS
CBOOO/IHO Pa3MHOXKAIOIIMMHUCA MAaHMUKTUYECKUMU MOMyIsAuusMu. B xo3siicTBax
OOBIYHO TPOBOAMTCA IIEJICHANIPABICHHAs IUIEMEHHas paboTa, CrHenuadIbHbINA
noJI00p POAUTENBCKUX Map sl MOJIyYeHHs MOTOMCTBA JKEJIaeMOro KauyecTBa U
CTpOruii  OTOOp TpoW3BOJAMTENeH. TemM He MeHee, 3aKOHOMEPHOCTH,
YCTaHOBJICHHbIE JJI1 MaHMUKTHYeckux nomyssiiuil I'. Xapau u B. BaitnOeprowm,
MO3BOJIAIOT AHAIM3UPOBATh TEHETUYECKHUE MTPOLECCHI, TPOTEKAOIIUE B MOIYJISIIUN
CEJIbCKOXO3SIICTBEHHBIX >KUBOTHBIX. [[0/100HBIE pacueTbl UMEIOT OO0JbIIOE
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3HAYEHUE B CEJIEKIIMU >KUBOTHBIX, KOI/Ia MPUXOJUTCS MMETh JIEJI0 C JOBOJBHO
MHOTOYMCJIEHHON TPYNIION HAacJIECTBEHHBIX 3a00JIEBAHUMN, HACIENYIOIIMXCS I10
IPOCTOMY PELECCUBHOMY THITY.

3ansrue 20. Onpenesnenne 4acToT GeHOTUIIOB, TEHOTHIIOB U aJljeJieit
OmnpenesieHue reHETHYECKOM CTPYKTYPhI M T€HHOI'0 PABHOBECHS MONMYISILIUH
KMBOTHBIX

OnpeneneHue 4Yactor (EHOTUIIOB, TEHOTUIIOB M aljiededl 3aBUCUT OT

XapakTepa Mpu3HaKa, ero HacleJOBaHUS U IPOSBICHUS (PEHOTUITUIECKH.
BorunciieHue B NOMYJISIMH )KUBOTHBIX YaCTOTHI (DEHOTHIIOB M T€HOTHIIOB.

Yacrota omnpeaeneHHOro (EHOTUNIa B MOMYJSIIUM — 3TO KOJUYECTBO
’KUBOTHBIX JAHHOTO (DEHOTHIIA, BEIPAKEHHOE B MIPOLIEHTAX WJIM JIOJIAX €AUHULIBI OT
OOLIEro KOJIMYECTBA )KUBOTHBIX B MOIYJIALINH.
®dopmyna 1Sl BBIYMCIEHUS YacTOT (DEHOTUIIOB B MOIMYJISLIUU:

N1 x100%
Yacrora deHoTHma A = 11—

N, x100%
Yacrora (eHoTHIIA @ = %

I'ne N — KOJTMYECTBO KUBOTHBIX B MOMYJIAIINH
N; — KOJIMYECTBO )KMBOTHBIX B MOITYJISIIUY C MPU3HAKOM A
Ny — KOJMYECTBO KUBOTHBIX B OMYJISIUU C IPU3HAKOM a.
Ot HopMyJibl IPUMEHUMBI HE TOJIBKO JIJISl UACATHbHOW MOMYJSIUU, HO U JJIA
000 MOMYJISIITUOHHOMN TPYIIIBI dKUBOTHBIX.
Pemenne TumoBoi 3amaun.
3amaua 1. Ha 3Bepodepme 836 romoB cranmaptHOi HOpku W 270 TOJOB
aJIeyTCKOW HOPKHU. BhIUMCINTE 4acTOTy (DEHOTUIIOB CTAHAAPTHON U aJeyTCKOM
HOPKH.
Pewenue:
N = 1106 romnos
N; = 836 roJioB cTaHAAPTHOU HOPKH — «A»
N, = 270 royioB ajneyTCKOM HOPKHU — «a
yacToTa (peHOTUNa «A» - CTAHIAPTHON HOPKU
n x100% 836x100% _ 75.5%

= 4N = 1106 i 0,76 mosteii e IMHUIIB

Yacrora ¢peHoTuna «a» - aJeyTckoi HOpKu
_ N, x100% _ 270x100%
N 1106
3amauu Ui CaMOCTOSITENIbHOM pabOTHI.

3amava 2. BBMHCINUTE YacTOTy JOMHUHAHTHOTO ajjiesst «A» W PEelecCHBHOTO
aJyIeNs «a» B MOMyJSIuu co0outsi, B KoTopoit 400 TOJI0B 4epHOTO OKpaca mMexa |
100 rosoB cBeTJIOro OKpaca.

3amaua 3. KoHTpakTypa MBI, KPYIMHOTO PpOTaToro CKOTa, MNPU KOTOPOH
KOHEYHOCTH POJIUBIIUXCS TEJISAT COTHYTHI B CyCTaBaxX U JIMIICHbI MOJABMKHOCTH.

=24,4% wnu 0,24 noneil eqUHALI.
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B omnoit u3 depm Hopmeruu uz 376 poauBmmxcs 3a rof TeIAT 9 ObUIM ¢ ATOM
peleCCUBHON aHOMAJIHH.

3amaua 4. B orape kapakyiabCkux oBell 536 TOJOB mmpasu (cepasi OKpacka
CMYIIKOB) U 272 ToJiIoBbI apabu (4epHasi OKpacka CMYIIIKOB).

Boruncnure yactoty G€HOTHUIIOB IIMPa3u U apalu..

3anmava 5. f — nakrornoOynuH (f-LQ) oauH u3 moauMopHBIX OETKOB CHIBOPOTKU
MOJIOKA. Y KpYHHOIO pOraroro CKoTa OOJMIIMHCTBA OTEYECTBEHHBIX IIOPOJ
BCTpeYaeTcs JiBa ThIa 3Toro 6enka: f-Lg A u f-Lq B.

[lo HayMuMO0 OOOMX TUIOB O€JIKa C YYETOM KOJOMUHUPOBAHMS PA3NIHYAIOT TPU
dbenotuna: f-Lq A4 p-Lq B f-Lq AB

Pe3ynpTaThl HcCclieOBaHUS CHIBOPOTKH MoJioka 520 KOpPOB KpacHOW CTemHOU
NOPO/IbI MOKa3aJIu CIEeAYIOIee pacipeiesieHue X Mo TUIaM [ — JTaKTOrIo0yIrHa:
S-Lg A — 39 kopos p-Lq B — 275 kopos [-Lq AB — 206.

Boruucinutb 4acToThl ()EHOTHUIIOB.

3anava 6. Y cBuHEl cucreMa rpymni KpoBu M BkitouaeT / (EHOTHUIIOB.

[Ipy u“MMyHOJIOTMYECKOM HCCIeAOBaHUMM (48 CBUHEW MOpOABI JaHJIpac
YCTaHOBJICHO CJEAYIOLIEE paclpeIe]ICHUE )KUBOTHBIX 10 (PEHOTHUIAM:

['pynimel kpoBu — Ma — 34 ronossl, MB — 242, Mc — 170, Mag — 14, Mac — 12, MBc
— 68, M - 208 rosos.

Beruncnure 4acToTy (pEHOTHUIOB.

3amaua 7. llepynomiasmMuH — O€JIOK CBIBOPOTKM KpPOBH, YYACTBYIOIIMI B
MeTa00IM3Me OpraHu3ma.

VY KpyIHOro poraToro cKOTa BCTpeyaeTcsl JBa THIIa 3TOro Oelka:

- nepyaoriazmMud CpA (A)

- uepynomnazmul CpB (B)

- koHTponupyeMsbie atensvu Cp™ n Cp®, KoTOpble HACTEAYIOTCS KOXOMUHAHTHO.
B crane yepHO-IecTporo CKOTa yCTaHOBJIEHO CIEAYIOIIEE pacipenesieHue 1o
TEHOTHUIIAM:

- roMo3uroTsl gomuHautel Cp” Cp™ 432 romnosbl

- romosurotsl gomuHanTel Cp° Cp® 237 rosos

- rereposurotsl Cp”* Cp® 644 ronosel.

Onpenenure 4acTOTy FT€HOTUIIOB B MOITYJISIUU CTa/la YEPHO-TIECTPOrO CKOTA.
3anmava 8. Y KpymHOro poratoro ckota 0ypas MacTh 00yCJIOBJIEHA TOMUHAHTHBIM
reHOM A, cepasi MacTh — PELECCHBHBIM TeHOM A’ M CBeT/o-6ypast MacTh
00yCIIOBIICHA HEMOJHBIM JOMUHUPOBAHHUEM M HAOTIOIACTCS Y FeTepo3uroT A A,

B crane mBuie3e0yBUIHOTO CKOTa pacipeiesieHue )KUBOTHBIX M0 MAaCTH TaKOE:

- Oypas 600 rosos

- cepas 100 romnos

- cBeTIi0-Oypas 300 roynos

VY cTaHOBUTH YaCTOTY F'€HOTHUIIOB.

3anmava 9. Cpenu KpymHOTO pOraTroro CKOTa BCTPEUAIOTCS >KUBOTHBIE, UMEIOIIUE
reMOIIIOOHH THIIA «A» 1 Tuna «By», kontponupyemsie amteasimu Ho™ 1 Hb®,

B crage mxepceicKoro ckoTa yCTaHOBJICHO CIEAYIOIEe pachpeeieHue Mo
Te€HOTHUIIAM:
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- 120 sxuBoTHBIX reHotuma Hb" Hb*

- 102 sxuBoTHBIX renotuna Hb* Hb®

- 11 xuBotHbIX renorumna Hb® Hb®

OnpenenuTs 4acTOTy FT€HOTHUIIOB

3agaua 10. V KpOIMKOB OKpAacKa BOJOCSHOIO MOKPOBA «IIMHIIMIA» (TeH c°)
NOMHHHpYeT Hax ansOuHm3MOM (reH ¢'). ereposurorsr c™'c’ HMeIOT cBETIIO-
cepyto okpacky. Ha kponukoBomueckod ¢epme cpend MOJOAHSIKA KPOJIUKOB
MIMHIIAUIA TPOM30IUIO  BhIMICIUICHHE anbOuHocoB. M3 5400 kpoapuar 17
oKazaiuch anbOuHocamu. Ilomp3ysick dopmynon Xapau-BaiinOepra, BBIICHHUTE,
CKOJIBKO OBLIO MOJIy4€HO TOMO3UTOTHBIX KPOJIb4aT IIUHIIUILIA.

OnpenesieHue reHeTUYECKOM CTPYKTYPbI M TEHHOT0 PABHOBECUS MO/
’KHBOTHBIX
Perienne TUIoBou 3aaun.
3agaua 1. [lomynsiuus KpymHOTro poraTtoro ckora coctouT u3 80 % >KMBOTHBIX
reHotuna AA ¢ JOMUHAHTHBIM Tpu3HakoM W 20 % >KUBOTHBIX T'€HOTHUNA aa C
peliecCUBHBIM TTpu3HaKoM. CKpelrBaHue CBOOOTHOE.
Y CTaHOBUTD:
1. cooTHOomenue renoTHnoB AA, Aa, aa
2. TEHETHMYECKOEe PaBHOBECHUE MOMYJISIINU

Pemenue:
OnpenensieM 4acToTy ajuienend «A» U «a» B IOJSAX €IUHUIBI
4= 08 4= _0p
100 100
N cnenosatenbHo, pA = 0,8 u ga = 0,2, T.e. B 3TON HCXOAHOU MOMYJSAIUU pA+
qa=1

CormacHo Gopmyisl Xapau-Baitubepra p’AA + 2pgAa+ Q°aa=I oxumaemoe
COOTHOILCHHE FeHOTUIOB OyaeT TakuM: p° AA = 0,8% = 0,64 2pgda= 2x0,8x0,2 =
0,32 g?aa= 0,2°= 0,04

OmnpenenseM TeHETHIECKOE PABHOBECHUE TTOMYJISAIIAN

2 2 (21%1/&1)2 (32
P qlaa—| | = (0,64x100) 4= 64 x4=| | 256=256

3HAYUT, TOMYJIAIUS TeHETUYECKU PaBHOBECHAs MO COOTHOIICHWIO T€HOTUIIOB U
amneneu pA u qa.
3agauu 711 CAMOCTOSITEIIbHON PaOOTHI.

3agauya 1. BeIYuCIuTh 4acTOThl reHOTUIIOB AA, Aa, aa B MOMYJSIUA HOPOK B
KOTOPOH TOMO3UTOTHBIE perieccuBbI cocTaBisitoT 1 % wnm 0,01.
3amaua 2. BeraucnuTh 4acToTy amienedt pA W ga B TOMYJSAIMH JIOMIAACH
OPJIOBCKOM PBICUCTON MOPOJBI B KOTOPOU CIEAYIOIUNA cOCcTaB TeHOTUIOB AA 36
% + Aa 48 % + aa 16 %), 1 ec reHeTUYECKOE PaBHOBECHE.
3amaua 3. Ha depme, pazBoasiimux KpOJIMKOB MOPosl muHIIMLIA, 13 5000
ponuBmuxcs kposbuaT 120 ronos ans6uHOCH, a 4880 T0OJI0B MIMHIITUILIIEL.
OnpenenuTs:

1. yacTtory ayens anbOMHU3MA — gC
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2. 4acTOTy aylefielis LNHIINWIUIA — PC
3. COOTHOILIEHUE '€HOTUIIOB
4. xakoBa JI0Ji1 KPOJIMKOB, HOCUTENEH TeHa albOMHU3MA

3amaua 4. B cTage KpymHOTO poratoro ckora kopoB 4epHoi mactu 60 % (ren A) u
40 % xopoB 6ol MacTH (TEH a).

Tpebyercs onpenenuTs:

- TEHETUYECKYIO MJIM TE€HOTUITMYECKYIO CTPYKTYPY CTajia MO0 COOTHOIIECHHUIO
reHotunoB AA, Aa, aa;

- FTEHHOE WJIM T€HETUYECKOE PAaBHOBECHUE CTAJ1a IO COOTHOLLIEHUIO T€HOTHUIIOB
AA, Aa, aa;

- TpPOBECTH BBIOPAKOBKY KOpPOB Oe€loil MacTh U ONPENeNIHUTh
TEHOTUITNYECKYI0 CTPYKTYpPY CTaJa MO COOTHOLIEHHUIO NeHOTUIIOB AA, Aa, aa u
T€HETUYECKOE PAaBHOBECHE M0 COOTHOLICHUIO TEHOTUIIOB AA, Aa, aa;

- ONpeAeNUTh HM3MEHEHHWE B TIE€HOTHIIMYECKOW CTPYKType CcTajaa IMOoCIe
BBIOPAKOBKU KOPOB O€JI0i MacTH.

3amaya 5. B cBOOOAHO pa3MHOMKAIOMICHCS MOMYJISAUUA A0S 0c00eit «AA»
paBHa 0,81. Kakas yacTh JOJDKHA OBITh FEeTEPO3UTOTHOU «Aa»? Brrauciure 3T10,
ucrosb3ys popmyiy Xapau-BaitnOepra.

3anmaua 6. M3yuas pacnpoctpaneHre 6€3yXOCTH B MOMYJIAIMHI KapaKyJIbCKUX
oen,, b.H. Bacun ycraHoBms 1o TreHy O€3yXOCTH CIEIYIOIIEE COOTHOIICHUE
reHotunoB: 729AA+111Aat+4aa. CooTBEeTCTBYye€T JM 3TO COOTHOUICHHUE
TEOPETUYECKH 0XKUIAeMOMY, pacCCYUTaHHOMY 1o Gopmyre Xapau-BaitnO6epra?

3amava 7. KakoBa KOHUEHTpalusi JOMUHAHTHOTrO reHa «R» (mpu ycnoBum
NPUMEHUMOCTH 3aKoHa Xapau-BalinOepra), eciay rOMO3UIOThI IO PELIECCUBHOMY
TCHY «I» COCTABJSIFOT TaKOW TPOIEHT OT Bcex momymsmmii: 49, 36, 25, 47
Onpenenure TeHETHYECKYIO CTPYKTYPY 3TUX MOMYJISLHMA.

3amaua 8. Y KpyImHOIO poratoro ckora rujpouedanus (BOASHKA TOJOBHOTO
MO3ra) MPUBOJUT K CMEPTH TEJST Ha 2-3 JeHb Ku3HU. 3aboJeBanrue 00yCIOBICHO
JIEUCTBUEM ayTOCOMHOIro pereccuBHoro rena. Ha omuoit u3z depm u3 600
ponMBIIUXCS TeNAT 3 morubiu ot ruaponedanuu. [lomszysce popmynon Xapau-
BaitnOepra, onpenenuTe  KOJIMYECTBO  TENSAT-HOCUTENEH Te€Ha  JaHHOTO
3a00J1eBaHUsI.

3agaya 9. Y KpyIHOro poraToro ckora cruiomiHas okpacka (reH «Cy)
JOMUHUpPYET HaJa mecTpod (reH «c»). B momynauuu OGecnopoAHOro CKOTa,
HacuutbiBaromed 940 rosos, 705 )KUBOTHBIX UMEH YEPHO-TIECTPYIO MacTh U 235
— cromHy 4depHyro. Ilonb3ysce dopmynoit Xapau-BaiinOepra, omnpenenute
4acTOTy (PEHOTUIIOB U KOHLIEHTPAIMIO TeHOB «C» U «C».

3amaua 10. Y xpymHOro poraroro ckKoTa 4YepHas MacTh (TeH «A»)
JOMUHHUPYET HaJ KpacHOM (TeH «a»). B mnomymdmuu sSpociiaBCKOro CKOTAa,
cocrosimerd u3 850 >kMBOTHBIX, 799 mMmenu uyepHyl0 MacTb U 51 — KpacHylo.
Omnpenenure 4acToTy (PEHOTHUIIOB, KOHIICHTPAIIUIO TEHOB «A» U «a» U CTPYKTYpPY
MOMYJISIIIUY TI0 TEHOTUIIaM.
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3amaya 11. YV kpymHOro poratoro CkoTra HIOPTIOPHCKOM MOpOAbI ObLIO
YCTAHOBJIEHO CIEaylollee pacuierieHue no mMactu: 4169 kpacueix, 3780 daybix u
756 Genwix ocobeit. KpacHas macte o0yciioBieHa TeHOM «Ry, OGemast — TeHOM «1».
Y rerepo3urotr Gopmupyercs uaias MacTb. Omnpenenure KOHLEHTPALUIO T€HOB
«R» W «» W TEOPETHYECKH OXHUAAEMOE, PACCUUTaHHOE 1Mo QopMmyne Xapau-
BaitaOepra, COOTHOIIICHUE TEHOTHUTIOB.

3amaua 12. Amunaza — (epMeHT, pacHICIUIAIONMN Kpaxmasl. Y KpPYIHOTO
poratoro CKoTa 4yalie BCEro BCTpedaroTcs JBa Tuma 3Toro ¢epmenta: B u C,
KOTOPbIE KOHTPOJIMUPYIOTCS ABYMsI KOJIOMUHAHTHBIMU T€HAMU «AB mM» U «AcC my.
B crame kpymHOro poratoro ckotra ObUIO YCTAaHOBJIEHO  CIIEIYIOIIee
pacmpejenenue 3Toro ¢pepmeHTa no tumnam: 58 ocodeit Tuna BB, 216 — BC u 186 —
CC. Omnpenenute 4yacToTy (PEHOTUIIOB U KOHILIEHTPAIUIO ajuieniel «AB m» U «A ¢
my.

3ansaTue 21. U3MeHeHNe reHeTHYeCKO CTPYKTYPbI OMYJISINUN dKMBOTHBIX
Npu MHOpUIHUHTE

Heab 3aHATHA. YSCHUTH TMOHSATHE WHOPUAMHT, MPUOOPECTH HABBIKU IO
aHAJIN3Y U YYETY CTPYKTYpPbI OMYJISIUNA TP HHOPUUHTE.

Meroanuyeckue ykazanusi. MHopuounz — nny poACTBEHHOE CIIAPUBAHUE —
ATO CHApPUBAHHUE KUBOTHBIX, HAXOMSIIMXCS B KPOBHOM POJICTBE U IMPUMEHSETCA
IIPU YUCTOMOPOJHOM pa3BeIEeHUH, IOPO1000pa30BaHUM, PA3BEACHUHU 110 MYKCKUM
JIMHUSIM, )KEHCKHM CEMENCTBAaM.

NuOpuauHr SBISETCS OCHOBHBIM METOAOM  TOJIYYCHHUS TUIEMEHHBIX
YKUBOTHBIX.

YueHnue 06 UHOpUIUHTE BO3HUKIIO OYEHb JJABHO, U OHO MPOIILIO HECKOJBKO
ATANoOB M HA KaXKJOM dTare ObLIM pa3Hble TOJKOBAHMS, IOHUMAHUSA U OTHOLIEHUS
YKABOTHOBOJIOB K METOAY POJICTBEHHOI'O CIIAPUBAHUS.

Nu6puauHr HapymiaeT MaHMUKCHIO TOIYJISIIIUN, U3MEHSIET TeHETUYECKYIO
CTPYKTYpY MOMYJISIUU, YBEIWYUBAs HOJIO TOMO3UTOTHBIX T€HOTHIIOB M CHUKAs
JIOJIFO TE€TEPO3UTOTHBIX T€HOTUIIOB.

Hampumep, mpu3HaK >KMBOTHBIX JAHHOW MOMYJISUUMU  OOYCIIOBJIEH
JNBYXaJUJIEIbHOW cuctemMol reHoB - DA u Ra. B »rtoil monymsuuu OyayT
dbopmupoBatbes Tpu reHotuna: AA, Aa, aa
-AA X AA=AA
- AAxaa=Aa
-AaxAa=AA + Aa+aa
- aa Xaa=aa

Ecnu Obl maHHas TOMyNSIUs HAaXOIWJIAch B COCTOSIHUM TAHMUKCHH WA
CBOOOJTHOTO CKpEIIMBaHWA, T.e. HUKaKue (aKTOpbl HA HEEe HE BIHUSAIOT, TO
COOTHOIIICHHE TEHOTHUIIOB B ATOM MOMYJIAIINH, COTJIACHO 3akoHa Xapau-BaitnOepra,
UMeJI0 OBl TAKOE BBHIPAKECHHE:
p°AA + 2 pg Aa + Caa =1, 1.e. p> 0,25 + 2 pq 0,5 + ¢°0,25
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[Ipy poACTBEHHOM CHAPUBAHUK SKMUBOTHBIX YAacTOTa T'OMO3UTOTHBIX
TeHOTUIIOB OYJET YBEIMYMBATHCS, a YacCTOTa IeTePO3UTOTHOTO TeHOTHNa Oyner
YMEHBIIATHCS U, CIEOBATENbHO, B MIEPBOM MOKOJICHUH COOTHOIICHUE T€HOTHUIIOB
U3MEHHUTCS IO OTHOIICHHIO K HCXOJIHO POJIUTEIBCKOMY MTOKOJICHHUIO.

C yderom BennuuHbI KO3puiinenTa uHOpuauura no Paimy-Kucnoseckomy
F= 0,5""""! 1011 TeHOTHIIOB B MOMYIISIIH COCTABISICT:

Jons reHotuna AA p2 AA + 2 pAxqaxF

Housa reHotuna Aa 2pA xqa - 2pAxqa xXF

Jlons resotuna aa aa + 2pAxqa xF

[To »>tuMm ¢dopmynaM TPOU3BOAMM pacueT B MEPBOM HHOPUAMPOBAHHOM
MOKOJICHUH TIOTOMKOB.

Hanpumep, B momymnsiuu KpPYIMHOTO poraTtoro ckoTa dacrtora D amnens
yepHoi Mactu pA = 0,7 u R amens kpacHoit mactu u ga = 0,3, a koapureHT
nHOpuauHTa F= 0,541 =0,5%=0,25, T.e. CIIApUBAHME OTIA C JIOYEPHIO:

Maprta (ripo0Gann)

1 M Mumuiika O Jlynaruk +

2 MM Mypka OM Jlynatuk + MO Jlyna OO Baner

3MMM | OMM MOM OOM
JlyHa Baner

CooTHoOIIIEHNE TEHOTHIIOB B NCXOTHOM POJUTEIHCKOM MTOKOJIEHUH, COTJIACHO
3akoHa U popMmyibl Xapau-BalinOepra, cienyroiiee:
Tomosurotst D pAd =0,7  p® A4 = 0,7 = 0,49
Tomosurotsi R ga = 0,3  g°aa = 0,3 = 0,09
['ereposurotsl 2pA xga=2 x0,7 x0,3 = 0,42

HTak, COOTHOIIIEHUE TEHOTUIIOB B UCXOTHOM POIUTEIHCKOM MOKOJICHUH, T.€.
COOTHOIIIEHHE TEHOTHUIIOB POUTENHCKHUX (HOpM:
p° 440,49 + 2 pg Aa 0,49 + q°aa 0,09 =1

B pesyabTare mHOpWAMHIA, T.C. CIapUBaHHE OTHA C jgodepbmu (2-1), B
WHOPHUIUPOBAaHHHOM ITOTOMCTBE 1-TO TOKOJIEHHS COOTHOIIICHHE TEHOTHUIIOB H
yactora D u R amnmeneit uameHsieTcss B CpaBHEHUHM C UCXOJIHBIM POIUTEIHCKUM
MTOKOJICHHEM.

Wtak, COOTHOIIEHWE TEHOTUIIOB B 1-M TMOKOJCHUM WHOPUIUPOBAHHBIX
MTOTOMKOB:
['omo3urotsl D — A4
PP AA + 2 pAxqaxF = 0,49+0,7x0,3x0,25=0,49+0,0525= 0,5425

I'omo3uroTel R — aa
Q%aa + 2pAxga xF = 0,09 + 0,7x0,3x0,25 = 0,09+0,0525 = 0,1425
['eTepo3urorsl Aa

2pAxqa - 2 pAxqaxF = 2x0,7%0,3 - 2x0,7x0,3%0,25= 0,42 — 0,42%0,25 = 0,42
—0,105 =0,315
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p® A40,5425 + 2 pg Aa 0,315 + q°aa 0,1425 =1

Wtak, B pe3ynbTaTe MHOPHUIMHTA J0JII TOMO3UTOTHBIX reHoTUroB D + R
noBbicuiack ¢ 0,58 (0,49+0,09) no 0,6850 (0,5425 + 0,1425), Torna kak mojs
TeTEPO3UTOTHBIX TeHOTUIOB yMeHbIuiach ¢ 0,42 1o 0,315 unu na 0,105.

[Ipy mnoBTOpeHMM WHOPUAMHTa B HECKOJBKUX IOKOJEHUSX BO3pacTaHUe
TOMO3HUTOTHOCTH I10 TIOKOJICHUSIM >KUBOTHBIX YBEITMYHBACTCSI.
3agauu 7151 CAMOCTOSITENIbHON PaOOTHI.
3agauva 1. B nonynsiuuu cBUHEN KpymHOi Oenoi mopoasl yactota D amenu 6emoit
okpacku metuHsl pA = 0,8 u R amnenu yepHoil okpacku mietnssl ga = 0,2 u
ko3¢ uupenT nHOpHMHTa 110 Paiiry-Kucmosckomy F= 0,577 = 0,5 = 0,25
Paccunrars:
- cooTHouleHue reHotunoB AA, Aa, aa no gopmyne Xapau-BaiinOepra B
HCXOJTHOM POJMTEIILCKOM ITOKOJICHUH;
- COOTHOIIIEHHE TeHOTUIIOB AA, Aa, aa B 1-0M MOKOJIEHUH WHOPUIUPOBAHHBIX
MTOTOMKOB;
- copMupoBaTH 000CHOBAHHBIC BEIBOBI HA OCHOBE MOTYYCHHBIX PE3yJIbTaTOB.
KoHTposbHbIE BONIPOCHI:
1. OcHOBHbIE CBOMCTBA reHETUYECKON (MTAHMUKTUYECKON) MOMYJISIINH.

2. Kakumm mapaMeTpaMu  XapakTEpH3yeTCsl TEHETHYECKas CTPYKTypa
MOMYJISIIUN?

3. MeToapl M3y4eHUs MOIYJISIIHA.

4. dakTopbl BIUAIONINE HA CTPYKTYPY MOMYJISIIUN.

5. YUrto Takoe momyssius?

6. Uem oOTAMYaOTCS TMAHMHUKTHYECKHWE  TOMYJANMH OT  TMOIMYJISIIUI

CEIbCKOXO3SIIICTBEHHBIX KUBOTHBIX ?

7. YTo Takoe YMCThIE JTUHUU U UX OCOOCHHOCTHU?

8. 3akon Xapau — BaiinOepra.

9. Kakum 00pa3oM BBIUUCISIFOTCS YaCTOTHI (DEHOTUIIOB U TEHOTHUIIOB?

10.KakuM 00pa30oM BBIUUCISIOTCS YaCTOTHI ajlieei?

11. KakoBbI IPUYUHBI HAPYUIEHUSI T€HHOTO PaBHOBECHUS?

12. Kakoe 3HaueHue JJisl MPAKTUKK )KUBOTHOBOJACTBA UMEET 3aKOH Xapu-
Baitn6epra?

13. Tumbl 0TOOpa ¥ WX BIMSHUE HA TCHETUUYECKYIO CTPYKTYPY TOMYJISIINN.

14.BnusitHue MyTaMOHHOTO TMPOIECCa Ha TE€HETUYECKYID CTPYKTYpY
MOMYJISIIIUY.

15.B uyeM mposBISIOTCS OWMOJOTHYECKHE ¥ TEHETUYECKHE CBOMCTBA
UHOpUIUHTA?

16. MeTo1bl OLICHKH CTETICHU MHOPUINHTA.

17. CyTh Teopuii, 00BSICHSIONINX SIBJIEHHE HHOPETHOM AeTPECCHH.

18. Tunel  WHOpUIMHTA,  WCHOJb3yeMble B  JKUBOTHOBOJCTBE;  HX
TEPMUHOJOTHYECKNE HA3BAHUS.

19. Teopuu, 0OBSICHSIOLIIE IETEPO3HC.

96



20. Kak ncrone3yroT SBJICHHE TeTepO3Kca B MPAKTUKE dKUBOTHOBOZCTBA?
21.Yto Takoe ko3 durrieHT uHOpUIUHTa?

22.  JlaiiTe onpeaeneHue MOMyIsSIUH U YUCTON JTUHHUM.

23. K kakuM BbIBOJaM mpuines MoraHHceH B pe3yibTaTe 0T0opa B
TOMYJIALMAX M YMCTHIX JIUHUAX?

24.  KakoBo IpakTHYECKOE 3HAaUEHHUE OnbIToB Moranncena?

25.  Kakosa ¢popmyna Xapau-Baiinbepra 1is OnpeneneHus COOTHOMIEHHS
T€HOTHUIIOB B CBOOOTHO Pa3MHOKAIOIIEHCS MOy AN

26.  Kaxoe BIMsAHHE HA M€HETUYECKYIO CTPYKTYPY HOIMYJIALUM OKAa3bIBAET
MyTalHOHHBIH Tporecc?

27.  Kax BHEmHss Cpejia BIMAET Ha CTPYKTYPY MOMYJISIMH [0 T€HOTHIIaM?

28.  Kak BIMsET CKpeIIMBaHUE Ha TEHETUYECKYIO CTPYKTYPY IIOMYJIAuu?

29.  Kaxkoe BIMsAHUE OKa3bIBAET MHOPHUIMHI HAa TEHETHYECKYIO CTPYKTYPY
MOy ?

6. UIMMYHOJIOI'USA U UMMYHOI'EHETUKA

B cocraBe coBpeMEHHON OHOJIOTMM HMMYHOJOTHSI Pa3BHBAETCA Kak
camocTtoATeNnbHass Hayka. OOBEKTOM €€ U3YYEHHUS CIYXKUT CIIOCOOHOCTh
OpraHU3MOB  TPOSABIATH HMMMYHHUTET, TO €CTb pearupoBaTb B  BHJE
Hecneun(puueckol WM Creuu(pUUecKol peakiuu Ha BO3JECUCTBHE UYKEPOIHBIX
JUTSl HETO BEUIECTB (AHTUI€HOB), MPOHUKAIOIINX B OPTaHU3M.

B ocHOBE HMMYHOJOTMYECKHX METOJOB HCCIICJOBAaHUN IOJIOKEHO
OIPEJENICHUE PEAKIUHU KIETOYHBIX AIEMEHTOB UMMYHHOW CHCTEMBI — JIEMKOLUTOB,
KOTOpbIE  CHUHTE3UPYIOT  3allUTHbIE OEJIKOBbIE  BELIECTBA —  aHTHUTENA
(MMMYHOTJIO0YJIMHBI). AHTHUTENA OCYILIECTBISIOT pAa3pylIeHHE YYXKEPOIAHbBIX
JIEMEHTOB BTOPIIIMXCA B OpraHu3M. B OCHOBe mponecca MMMYHHOM 3allUThI
JIeKaTh TeHETUYECKUE OCOOEHHOCTH KJIETOK 3aIIUTHON CUCTEMBI.

CoBpeMeHHass HMMMYHOJIOTHsI HAlpaBJICHa Ha BBIIBJICHUE MEXaHU3MOB
MMMYHHOI'O OTBETA U €T0 T€HETHUECKOH 00YyCIOBIEHHOCTH.

HoBoe HampaBiieHHEe B MMMYHOJIOTHMHM Hayaiao (hOPMHUPOBATHCS OTKPBITUEM
Kapnom  Jlannmraiitnepom  (aBcTpuiickuéi  ummmyHosior) B 1900 rony
cnenupUUecKnX peakui SpUTPOLIUTOB KPOBH, MPOUCXOASIINX IPU MEPETUBAHUU
KpoBU y uesnoBeka. B 1947 r. HoBoe HampaBiieHWE B OMOJIOTMHM OBLJIO HA3BaHO
UMMYHOT€HETUKON. B 0CHOBE €e 00beIMHEHBI PEAKIIMH MEKY SPUTPOLIUTAPHBIMU
AHTUT€HAMU U aHTUTEIaMHU.

MMMyHOT€HETUYECKMII METOJI OCHOBAaH Ha H3YyYEHHWU HACIEICTBEHHOIO
nouMopdu3Ma OeIKOB, (PEPMEHTOB, aHTUTEHHOT'O COCTaBa KJIETOK, KPOBHU, CIIFOHBI
U JPYTUX KUJKOCTEH opraHu3Ma 4ejoBeKka U *KUBOTHbIX. [lonuMopdHbIe cucTembl
00OBbEIMHEHBI MO/ Ha3BaHUEM «TEHETHUECKHE MapKepb». ['eHeTnueckrne Mapkepsl
UCITOJIB3YIOTCS TP PELICHUU CIIETYIOIINX BOIIPOCOB:
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1. KOHTpOJIB 3a IIPOUCXOXKICHHUEM IIOTOMCTBAa IIPpU  BbIpallMBAHHUUA
IUNICMCHHOT'O MOJIOOHAKA, IIPH OLICHKC HpOHBBOI[HTCJICﬁ II0 KAa4CCTBY

ITIOTOMCTBA.

2. XapakTepucTuka TE€HETUYECKON CTPYKTYpBHI, MO JIALUA
CEJIbCKOXO3SIMCTBEHHBIX KUBOTHBIX 1o UMMYHOJIOTHYECKUM
rapameTpaM, BBISICHCHUE IPOUCXOXKIACHUS W DBOJIOLMH IONYJANUA B
dbunorenese.

3. YcraHoBieHHWE  CBS3M  MMMYHOICHETHMYECKMX  IOKazareieil ¢
YCTOMYMBOCTBIO K HEKOTOPHIM HACIEJACTBEHHBIM OOJIE3HAM, CTpeccaM, C
MPOJAYKTUBHOCTBIO, BOCIIPOU3BOIUTEIbHBIMH KAa4€CTBAMH YKUBOTHBIX U
zp.

AHTHUTEH — CJI0)KHO€ OPraHMYECKOE COCIMHEHHUE, KOTOPOE NP BBEJACHUU B
KpOBb WJIM TKaHH, BBI3bIBAET PEAKIUI0O HMMYHU3AI[UU, MPOSBISIONIYIOCS B
BbIpaOOTKE crnenupuyeckux OENKOB — aHTUTEN, 3allUIAIoONUX OpraHu3Mm. B
OpraHU3Me KUBOTHOIO MPHUCYTCTBYET OTPOMHOE KOJIMYECTBO AHTUTEHOB, KaXKIbIN
U3 KOTOPBIX HMMEET TE€HETUYECKYI0 OOYCIIOBIEHHOCTh W CBsI3aH C JIEWCTBHEM
ONPEIEIEHHOIO I'eHA.

AHTUTEHHBIM COCTaB KPOBM M APYIMX BEIIECTB YKa3bIBa€T HA LIMPOKOE
pacmpocTpaHEeHHE TEeHETUYeCKOro mnoJuMopdu3Ma aHTUTEHOB, HMCTOYHHUKOM
KOTOPOrO SIBJIIETCSI MHOECTBEHHBIM aJUIEIU3M, BBI3BaHHBIII MHOTOKPAaTHBIM
MYTHPOBAaHUEM T'€HA.

AHTHUTEHBI O00pa3ylOTCsI Ha DSPUTPOIUTAX B HMOPHUOHAIIBHBIA MEPUOJ]
Pa3BUTHS KUBOTHOTO U HE U3MEHSIOTCS B TEUEHHUE BCEHl €ro JKU3HU, OITOMY OHU
MOTYT CITY>KUTh MOXXU3HEHHBIM MOKa3aTeNIeM FreHeTUUECKON CTPYKTYphl OpraHu3Ma
10 TOMY WJIU UHOMY JIOKYCY.

Ko/IoMUHAHTHBIM THIT HACAEAOBAaHUS AHTUTEHOB MO3BOJISECT MO (PEeHOTUITY
CYyIUTh O TEHOTUIIe, YTO oOOjeryaer HaOJIOJEHWE 3a Tepenayeil aHTUreHa OT
poauTEINIe IOTOMCTBY.

NMMyHOI0TMYEeCKAasi HOMEHKJIATypa.

Hauwnas ¢ 1954 r. na | MexayHapoaHoi KOH(EpEHIMH IO H3yYEHUIO
rpynn kpoBu B KomeHrareHe u [0 HACTOAIIETO BpPEMEHHM HOMEHKIIATypa
FEHETUYECKUX  MapKEpOB  CEIbCKOXO3SMCTBEHHBIX  JKUBOTHBIX  €II€  HE
yHUDUITUPOBAHA U TTPOIOHKAET COBEPIIICHCTBOBATHCH.

AHTHUTEeHBI 0003HAYAIOTCS 3arjlaBHBIMU OyKBaMHM JIATUHCKOTO ajipaButa (A,
B, C ...) ¢ nobaBieHreM K HUM IOJACTPOUYHBIX HHACKCOB (A1, By, C;...), a Takke C
npyrumu unaekcamu (G, Gy, Gs...).

VY 0IHOTO KMBOTHOTO B Ka)JOM U3 JIOKYCOB MOXXET OBITH HE Oojiee JBYX
ajuiesied, COOTBETCTBYIOIIMX YHUCIAYy TOMOJIOTMYHBIX XpOMOCOM. ['eHOoTuIl
YKUBOTHOTO 3aIMCHIBAETCS YePe3 BEPTUKAIBHYIO 4epTOUKYy (ciai) (A/A).

I'pynmbl  KpoBE B KaXIOM CUCTEME HACIEAYKOTCd Kak IPOCTbIE
MEH/JICJICCeBCKUE MPHU3HAKKH HE3aBUCUMO OT JPyrux cucteM. Kaxaplii aHTUTEH
00YCJIOBJICH OJTHUM aJIJICTIEM.
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Annieny,  KOHTPOJUPYIOIIME  OTCYTCTBUE  AHTUICHOB,  Ha3bIBAIOTCS
pEeleCCUBHBIMU WJIM HYJIEBBIMH. VX o0o3HayaroT neducoM «-» WM CTPOYHOMN
OyKBOH JTaTUHCKOTO andaBuTa — «a» B A — JIOKyce, «B» - B B — mokyce u T.1.

JKvBOTHBIE MOTYT OBITH TOMO- M TETEPO3UTOTHBIMH TIO ATHM aJIJICISIM.
['OMO3UTOTHBIC BBISBISIOTCS T€MOJUTHYECKUMU TeCTaMU (OTCYTCTBUE PEAKIIMIL),
reTepO3UTrOTHBIC — CEMEIHBIM aHAIU30M.

Onun 5okyc OOyCIOBIMBAeT OJHY TPYIIy KpPOBH, HE3aBHUCHUMO OT TOTO,
COCTOMT JM OHa U3 OJHOro, JBYX WM OOJIBIIEr0o 4YHuCiIa aHTUTECHOB.
NMMyHOTeHeTHUYECKasi HOMEHKIIATypa ISl Pa3HbIX BUAOB >KMBOTHBIX UMEET CBOU
OCOOEHHOCTH.

Amienn TeHa, KOHTPOJHPYIONIME TPYNIbI KPOBH Yy  KUBOTHBIX,
0003HAYaAI0TCS TyTEM yKa3aHHsS CUCTEM TPYIMI KPOBU M aHTUTCHOB, 3aIMCAHHBIX B
Buie HajcTpouHoro 3Haka (A Al, B K, C C1...— y kpynHOTro poraroro ckora; A Ep
, E Ac , F Fd...— y cBuHei, momaneit, oser; C 1, B 2 , E 3...— y nrun). s
0003HaueHUsI TEHOTUIA >KMBOTHBIX I[I0 TPYINIaM KPOBU MHIIYT JBa aJljIes,
paszencHHbIM HakIoHHOHN yepToii: A A2/A A2;B j IB j, E EalE Ea; C'IC'; A A2
ID D2 wu 1.n. Kaxknoe KMBOTHOE B TEHOTHIIE COMATHUECKUX KJIETOK HECET JBa
alyens JIOKyca — OJIMH OT MaTepH, ApYyrou ot orua. Ecim orcyTcTByeT oamMH U3
anyenel, TO TaKoe COCTOSTHHE TeHa B JIOKYCE CUMTAeTCsl PELeCCHBHBIM M TOTna
TEeHOTUI >KMBOTHOTO BBIPAXKAIOT B BUAC APOOHM, B YUCIHUTEIEC W 3HAMEHATEINe
KOTOPOI /Il OTCYTCTBYIOIIETO ajuiesisl CTaBAT Mpodepk. Hampumep, npu Hamuauu
OJTHOTO AJUIETFHOTO COCTOSIHUSI aHTUTe€HA A TPU OTCYTCTBHH €r0 BTOPOTO aljielis
T€HOTHI >KUBOTHOTO 3alUCHIBAIOT Tak: A / - unu - / A. Jlnis o603HaueHuUs JIOKYCOB
noJIMMOPGHBIX OENKOB U (PEPMEHTOB HMCHOJB3YIOT 2-3 OYKBBI HX JIATUHCKOTO
Ha3BaHus (Hampumep, Tpancheppud - Tf, amunaza - Am, karanaza - Cat u T1.1.),
COOTBETCTBEHHO M€HOTHI KMBOTHBIX 3anuchiBaioT kak Tf A/ Tf A (romo3urora)
uTfA/Tf D (rerepo3urora).

3ansTue 22. UMMmyHo0rust

Hean 3ansaTus. O3HaKOMJIEHHE C MEXAHU3MOM B3aUMOJIEUCTBUS OpraHU3Ma
U CpeJlbl Ha KJIETOYHOM YPOBHE.

Meroanueckue ykazanus. 3amuTHas QyHkius. PaznudaioT 1Be OCHOBHbIE
(bopMbl 3aIUTHON (PYHKIMU: HECEUU(PUUECKYIO U CIeHUPUUECKYI0, KaXaas u3
KOTOPBIX UMEET ONPEIEICHHbIE OCOOEHHOCTH B 3alllUTe OpraHu3ma. Bmecre ¢ teM
Mexay ooernMu (popmMaMu 3alUThl OpraHU3Ma CyIIECTBYET B3aUMOICHCTBHUE.

Hecnenuduueckyto (QyHKIHIO 3alIUTHI OCYIIECTBIISIET KOXa, CIU3UCTHIC
00OJIOUKH U UX BBIJECIICHUS.

Crneunduueckyro QyHKIUIO OCYHIECTBISIOT TaK Ha3bIBAEMbIE €CTECTBEHHbIE
(HOpMasbHBIE) aHTUTENa WIM WMMYHOINIOOyiauHBL. Ilpu ymeHbIIEHUH UX
KOJIMYECTBA CHMKAETCA PE3UCTEHTHOCTh K MH(peKuusM. EcrecTBeHHbIE aHTHUTENa
SBJIAIOTCS. OTBETOM HWMMYHHOM CHUCTEMBbl Ha NPOHUKHOBEHHE HEU3BECTHOTO
aHTUI€HA, HO MPOSBIAIOT crneuuduueckyro peakuuto. Crnenuduueckas 3alura
IPOSIBIISIETCSl KaK peaklus OpraHu3Ma B BHJI€ CHHTE3a CHELU(PUUYECKHX BEIIECTB
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(aHTHTEN) Ha POHMKIINE B OPraHU3M aHTUI€HbI, UMEIOIINE PA3INYHYIO IPUPOLIY.
Crenu¢uka 3TOH 3alUThl NPOSIBISIETCS B TOM, YTO HA KaKIbli KOHKPETHBIN
auTureH nauMonuThl TUna «B» CHHTE3UpYIOT B OpraHu3Me creuuduyeckoe
AHTUTEIIO0 W MEXKJIy HUMHU MPOUCXOAUT B3aUMHAs peakUus, HpHU KOTOPOM
oOpa3yeTcss KOMIUIEKC AQHTHUT€H — aHTUTENO0, MNPHUBOJSIIIMA K YCTPAaHEHHUIO
aHTUreHa. B paccmaTpuBaeMoM cilydae peakiusi MOXKET ObITh BBIPAKEHA
pa3IMYHBIM 00pa3oM: B BHJI€ MPEILMIUTAIINY, aTTIIOTUHAIIUY WU TeMOJIN3A.

Oprann3maM pa3HbIX BUJOB IIPUCYIL BPOXKACHHBIM NMMYHHUTET. [Ipumepamu
BPOXKJICHHOI'O MMMYHUTETA CIIY)KUT HEBOCHPUMMYHUBOCTH KPYIHOIO pOraToro
CKOTa K camy, KOTOPbIM TSDKEJIO OOJEIOT JIOMIaAH; aJKUPCKHAE OBLBI HE OOJIEIOT
CUOMPCKON S3BOM; KyphI MMOPOBI OCINBIN JISTTOPH 00JIee YCTOWYMBEI K MTYJLIOPO3Y,
YeM Kypbl NOPOJ POA-AJIaHJ, TUIMMYTPOK, BUAHAOT. BBICOKOM YCTOMYMBOCTBIO
Cpelu NTUll 00J1aatoT ecapku. M3BecTHO, YTO pa3Hble MOPObl COOAK MPOSIBISIOT
Pa3HYI0 YyBCTBHUTEJIBHOCTH K BHPYCY 4YyMbl. bojiee 4yBCTBUTEIBHBI M TSXKEIIO
NEPEHOCT BCE TPU TUIIA YYMBI (JIETOUHYIO, KUIICUYHYI0, HEPBHOM TKaHW) HEMeELKast
U I0’)KHOpYCCKasi OBUApKU U JIalKH, a (OKCTEpbEp U IpleabTepbep Oosee yCToONu-
BbI U IIpU 3a00JIEBAHUN NIEPEHOCAT YyMy Jierde U 0€3 cepbe3HbIX OCIEACTBUML.

EctecTBeHHasi pe3uCTeHTHOCTb. KOXXHBIM MOKPOB, CIM3HUCTBIE 00OJOUYKU
JBIXaTEJIbHBIX MyTEH, KUIIEYHUKA, MOYETIOJOBOM CHUCTEMBI U KJIETKU 3THUX TKaHEU
3alUIIAI0T OPraHU3M IyTEM BBLACIEHUS 3aUIUTHBIX OMOXMMHUYECKUX BEILECTB.
BaxkHyro (yHKIHMIO B 3alllUT€ OpPraHW3Ma BBINOJIHAET KPOBb, KOCTHAasl TKAaHb,
TUMYC, CEJI€3€HKA, MEYEHb, JIUM(PATUUYECKasi CUCTEMA, KJIETKH KOTOPBIX CIIyXkaT
MCTOYHUKAMU UMMYHHOM 3aIUTHI.

VMMYHHYIO pOJb BBIOJHSIOT pa3inyHble KIEeTKU: T-muM@ouuTtel TUMYyCa,
B-numdouutel KOCTHOrO Mo3ra, Makpodarv, HEUTpo(dUIbHbIE TPaHYJIOLUHUTHI,
0a30(¢uiIbl, 303MHOQPUIIBI U IPYTUE TUITBI UMMYHOIIUTOB.

OcHoBHBIE TIporiecCchl (HOPMHUPOBAHUS TUMDOIIUTOB ONpeeeHbl HyHKIIUEH
psizia OpraHoB:

-TIeYeHb IUI0/A, B KOTOPOH 00pa3yroTCsl CTBOJIOBbIE KPOBETBOPHBIE KIIETKU —
peIeCTBEHHUKH JTUM(OIUTOB;

-KOCTHBIN MO3T — UCTOUYHUK B-nmumdonurtos. 31ech GOpMUPYIOTCS CTBOJIOBBIC
KJIETKH, KOTOPbIE€ MOKUAAIOT KOCTHBIA MO3T B MEPUOJ SMOPUOreHe3a U NEPEXOASIT
B TUM(OUTHBIE OPTaHbI;

-TUMYC, B KOTOpOM QopMupyroTcst T-TUMPOLUTHL; UM MPUHAJICKUAT BETyIIAs
pOJIb B CTAHOBJICHUH KJIETOYHOIO MMMYHHUTETA, TaK KAK OHU CTUMYJIHPYIOT CUHTE3
antuten B-nmumdouuramu. Kinetku, mnokujaromye TUMYC, MPEBpPALIAIOTCS B
JAUMQOLHUTHI U, IEPEXOs B KPOBb, 00JIAAIOT MOJTHON UMMYHOKOMIIETEHTHOCTBIO.
Tumyc yBenmmuuBaeTcs B pa3Mepax A0 MEpUoJa MOJIOBOM 3pENoCcTH, a B IPoLEecce
CTapeHus MPOUCXOAUT ero GU3NOIOrHuecKas HHBOIIOIHS;

-muM(paTUYEeCKUe Y3Jbl; 3TO BTOPUYHBIE JIUM(POUIHBIE OPraHbl, KOTOPbIE
yJIaBIUBAIOT aHTUTEHbI U3 TUMPBL. B Tkanu numdoysna BcTpeuaroTcs TMMEPOLUTHI
u Makpodaru. [lon BIUSHUEM NPOHUKAIOUIUX B y3€Jl aHTUT€HOB U3 JMM(OIMTOB
pa3BUBAIOTCSI UMMYHOOJACTBI, U3 KOTOPHIX 00pa3zylOTCs MUMMYHOKOMIIETEHTHBIE
JUMQOLUTHI, YYaCTBYIOIINE B KIETOUHOM UMMYHUTETE;
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-CeJIe3€HKa; BBIMOJHSAET poJib GUIbTpA JJIs KPOBH, ynaiseT oTpaboTaHHBIE
KJIETKH KPOBU U 00pa3yeT HOBbIE TUMGOIUTHL. Y NTHUI] IEPBUYHBIM JTUMGPOUTHBIM
opranowm sBisiercs padpunmena cymka (Oypca).

Hecnenuduuecknii MMMYHHUTET BKJIIOYA€T TyMOpaJIbHbIE W KIIETOYHBIC
(bakTOopHI.

I'ymopanbuble ¢akropbl. K 3Toil rpymme OTHOCAT OaKTepULIMIHYIO
akTuBHOCTh KpoBU (BA), xoTopass 0O0BeAMHSIET aHTUMUKPOOHYIO aKTHUBHOCTD
TaKUX BEIIECTB, KAK KOMIUIEMEHT, IIPOIEPANH, HOPMAIbHbIE aHTUTENA, JTU30IUM,
OeTa-mu3MH, W JEUCTBYeT Ha O0O00JIOUKY OaKTepuu, KOTopas pa3pyliaercs
JN301UMOM.

JIuzouum — 3T0 PepMEeHT, MOJIEKyJIa KOTOPOTO UMEET OJIHY IeNnouKy u3 129
AMUHOKHCIIOTHBIX OCTATKOB. JIM30LIMM CHHTE3UpYyeTCs B KJIeTKax Makpodaros u
JoKanu3yeTcs B Jin3ocoMax. OH HIMPOKO paclpOCTPaHEH BO BCEX OMOJIOIMYECKUX
KUIKOCTAX: B OKOJIOIUIOJHOM >KUIKOCTH, MOJO3MBE, CEKpEeTax CIIHU3UCTBIX
000J104€K, CHIBOPOTKE KpoBH, Ero 3amurtHas pojib 00yCJIOBJIEHA CIIOCOOHOCTHIO
JU3UPOBaTh O000JOYKY MHOTMX BHJOB MHUKpPOOOB, OCOOEHHO U3 TIpam-
MOJIOKUTEIIBHOW  MUKpOdopel. DepMEeHTaTHBHAs AaKTUBHOCTh JIM30IMMa B
OonbllIell CTENEHM CBs3aHAa C TPETHUYHOM CTPYKTYpOH €ro MoJiekynbl. Takum
00pa3oM, JTU30IUM SIBJISIETCS KJIETOYHBIM (PAaKTOPOM HECHELM(PUUECKOHN 3alUThI, a
€ro KOHLEHTpalusi B HUCCIEIyeMOM >KUAKOCTH (TKAaHM) CIY>KUT IOKa3aTejaem
(darouuTapHOil aKTMBHOCTM OpraHu3Ma. YPOBEHb JIM30LUMHOW aKTUBHOCTH
OOyCIIOBJIEH HACJIEJICTBEHHOCTBIO M MOXET IMOJABEPrarbcsl CEIEKIUOHHOMY
BO3JICHICTBHIO, TMOBBIIASACH Yy >KUBOTHBIX B PAa3IUYHBIX JIMHUIX, CEMEWUCTBaX, y
MOTOMCTBA PA3HBIX MPOU3BOAUTENECH B PE3YJHTATE CEJIEKIMOHHOIO MOA00pa B
MOPOJE WU CTaJe.

bera-nmu3uH — 3TO menTuj, coAep auiuii OOJbIIOE KOJIMYECTBO JIM3UHA U
CUHTE3UpyeMblii TpomOonuTamu. OH OOHApy>KEH B CBHIBOPOTKE KpPOBH, CIIOHE,
miazMe, B JIETKUX, KUIIEYHHKE, NMeYeHu W JAp. bera-nmu3uH BO3ACHCTBYET Ha
IPaMIIOJIOKUTEIbHBIE MHUKPOOPTraHW3Mbl, TOYHEE — Ha LMUTOIJIA3MATHYECKYIO
MeMOpaHy OakTepuil, U BbI3BIBACT UX JIM3UC,

KomnieMeHT sBsieTCs CIOKHBIM O€JIKOM (PEpPMEHTHOTO TUIIA U COCTOUT U3
9 KOMITOHEHTOB Pa3HOro (PEPMEHTHOTO NEHUCTBUSA. Y NTHIl B KOMIUIEMEHT BXOAT 4
KOMIIOHEHTa; Yy JIOIIaJeH, KpPYyMHOrOo pOraroro ckora — 9 KOMIIOHEHTOB.
KommieMeHT cnocoOeH COeAMHATHCS C KOMIUIEKCOM aHTUTeH — aHtuteno. OH
paspyuiaer JUMHUIHYI0 O0OJOYKY MHUKpOOa MOJ JEeHCTBHEM 3CTEpPazHOro KOMII-
Jekca U crnocoOcTByeT mpoueccy garounro3a. CUHTE3 KOMIUIEMEHTa MPOUCXOIUT
B KJIETKax TOHKOIO OTJeja KHIIeYHUKa, JUMQOIMTaX, KJIETKaX CEeJIe3eHKH,
UM (}OY3710B, KOCTHOT'O MO3Ta.

[IponepanH WrpaeT BaXHYHO pOJb B €CTECTBEHHOW Hecmneruduueckomn
pPE3UCTEeHTHOCTU. B ero coctaB BXOAAT O€JIOK CHIBOPOTKH KPOBH, HOHBI MarHusi u
KOMILJIEMEHT. JIeficTBUE €ro OCyIleCTBIISETCSI COBMECTHO C JIPYTMMHU 3alIUTHBIMU
dakTopamu.

Uutepbepon —  Hecmenuduueckoe  MPOTHBOBUPYCHOE  BEIIECTBO,
CHUHTE3UpYEeMOe JIEHKOIUTaMH; JICHCTBYET Ha pa3Hble BUPYCHI U OBICTPO
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oOpa3yeTcsi B KJIETKE C MOSIBJICHUEM BHUPYCA, BIIUSAS HAa HYKJIEUHOBBIE KUCIIOTHI B
nepuoj perukanuu ux PHK.

XoJMHACTEpa3a — 3TO BBICOKOAKTUBHBIN (epmMeHT. OH MOXKET CIIyXHUTb
noKa3aTeieM Hecnelu(pUIecKod pe3UCTEeHTHOCTH opranu3Mma. [IpucyrcTByer B
11a3Me KpOBH, PEMSTCTBYET PACIPOCTPAHEHUIO ALIETHIIXOJMHA B TKAHSIX.

K rpynne rymopanbHbIX (AKTOPOB MOXKHO OTHECTH €CTECTBEHHBIE
AHTUTENA, KOTOPBIE MPUCYTCTBYIOT B KPOBU MJIM MHOM KUAKOCTH. EcTecTBEeHHbIE
aHTUTENIa CUHTE3UPYIOTCS B B-uMdonuTax, OHM YCHUIMBAIOT KJIECTOUHYIO 3aIIUTY
B BHjE (parouurosa, CTUMYJIHPYIOT (yHKIuio peuentopoB B- u T-knetok,
CIIOCOOCTBYIOT ~ CKYYMBAaHHUIO M  pa3pylIeHHI0 MHUKPOOHBIX  KJIETOK H
HEUTpaIM3allid TOKCMHOB. AHTHUTENA pPa3leNiIioT Ha ChIBOPOTOYHBIE (B KPOBH,
MOJIO3HMBE, MOJIOKE) U Ha CEKPETOPHbIE (Ha MOBEPXHOCTU CIUBUCTHIX 000JI0UEK).

Hecnenuduueckass rymopaibHas 3allldTa NpPOSBISETCS B BUAE Tak
Ha3blBaEMOro  OakrtepuuuaHoro 3@dexkra (WM  aKTUBHOCTH), KOTOpas
o0OecrieynBaeTrcsd  JEUCTBHEM  MPONEpPJMHA,  JHU30IMMA, KOMILJIEMEHTA,
uHTEeppepoHa, OeTa-IW3uHA, aHTUTeN. bakrepuiuaHas aKTUBHOCTb CIIY>KHUT
WUHTErpaJbHBIM ~ TOKa3aTelieM  TyMOpajbHBIX  (AKTOpPOB  €CTECTBEHHOMU
PE3UCTEHTHOCTH.

Kuerounsiii Tunm 3ammrel. KpoMe ryMOpaabHOTO MMMYHUTETA, BaKHYIO
poJib B 3alllUT€ OpraHuM3Ma WrpaeT KIETOYHbII HMMMYHHUTET, OCOOEHHO
HEOOXOJUMBIA NPU HEKOTOPBHIX MHQPEKLHUAX, OTTOP)KEHUHU TPAHCIIAHTAHTOB IpU
nepecajke OpraHoB WM SMOpPHUOHOB, ayTOMMMYHHBIX 3a00J€BaHHUSIX (B 3TOM
IpOLECCe KIETOYHBI HUMMYHUTET sIBiseTcs (OpMOM 3aluThl OpraHM3ma oOT
nH()EKIUH, BRI3BAHHBIX MUKPOOPTaHU3MaMHU ).

Knerounplii  Tum  3amuThl  00yclioBiIeH  (haromMTO30M,  KOTOPBIA
OCYILECTBIISIIOT MHOTHE KIETKU: MHUKpodaru (rpaHyisipHble JEHKOLMUTHI U
auMpouuThl), Makpodaru (peTUKYJIO3HAOTENNN TEYEHH, CEJE3€HKH, KOCTHOTrO
MO3ra, JUM(ATUYECKHX >KeJie3), MOJBHKHBIE KIETKHM COCIUHUTEIBHOM TKaHU
(ructouuThl, MOHOUUTHI). Hanbonee akTUBHO (AroUTUPYIOT MOIUMOPGHO-
AIEpHbIE  3€PHUCTBIE JIEMKOUUTHI. TpoMOOLMTHI, BBIAENAS  aArrIOTUHUH,
MOBBIIIAIOT AKTUBHOCTh HEUTPOPHUIIbHBIX TPAHYJIOLUTOB.

OCHOBHBIM ~ 3JIEMEHTOM HMMYHHOH CHCTEMBbI  CIIy>)KaT — MOIYJISILIUU
JUM(OIUTOB JBYX OCHOBHBIX TUIOB: TUM(pouuThl TuNa B u T, CHMBOJIBI KOTOPBIX
npuHATH B 1969 .

B-nmumdoruter popmMupyroTcss B KOCTHOM Mo3re. VX ocHoBHash (yHKIIHS
COCTOMT B CHHTE3€ AaHTUTEN, TO €CTh HMMMYHOTIJIOOYJIMHOB, KOTOpBIE CIIy>KaT
UCTOYHUKOM I'yMOpPaJIbHBIX ()aKTOPOB UMMYHHTETA.

T-mumdorrel 06pasyrorcst B Tumyce. OHM HE BbIpaOaTHIBAIOT aHTUTENA,
BBIIIOJIHAIOT 3aIMTHYIO POJb C IOMOIUBK PELENTOPOB, HAXOIALUIMXCS Ha
MOBEPXHOCTHU JTUMQPOIIUTA.

Peuentopsl — 3T0 00pa3oBaHUs MAaKpOMOJIEKYJSIpHON CTpyKTypbl B- u T-
JUM(OIUTOB, PACHOJIOKEHHbBIE Ha MOBEPXHOCTH ITUX KJIETOK U 0OecrneunBaroume
«y3HABaHUE»  KOHKPETHOIO  aHTWUIeHa. PelenTopHble  KIETKM  HMEIOT
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CHelM(PUUHOCTb, OOYCIOBICHHYI0 I'€HETUYECKH B Ipolecce UX OMOCHHTE3a, YTO
CO3JAa€T BO3MOKHOCTb PACIIO3HABAHUs Ka)K/10I0 aHTUT€HA.

T-mumbonuTel MOTYT BBINONHATH paszHble (pyHkuuu. CymecTByoT T-
KHJIJIEPBI, KOTOPBIE, COEIUHSACH C Uy)KUMHU KJIeTKamH, youBaroT ux. pyrue T-
AUMQPOLUTHI COAEHCTBYIOT B-nmumdonutam B cuntese aHtuten. Tperuit tun T-
TuMGOIUTOB — 3TO T-Cympeccopsl, oAaBIISAIONIHE PYHKITUU B-KIIeToK,

@arouyMTo3 pEryJMpyercs HEPBHOM CHUCTEMOW C MOMOIIBI MEIUATOPOB,
BBIIETISIEMBIX HEpPBHBIMU OKOHYaHMsIMH. llponeccy ¢aromurosza crnocoOcTByer
aKkTUBalUs Makpo(aroB aHTUTENAMHU (OTICOHUHAMM) U KOMIUIEMEHTOM.

NmmyHuter opraHusmMa oOecneuyMBaeT  3allUTy HE  TOJBKO  OT
MUKpPOOPraHU3MOB, HO M OT JAPYIMX T'€HETUYECKH 4YYKEPOAHBIX BEUIECTB,
OCOOEHHO IpH MEPECcaKax OpraHoOB U TKAaHEH; OT COOCTBEHHBIX MEPEPOIUBIINXCS
KJIETOK IIPY U3MEHEHUHU UX T€HETUYECKOT O anmapara, B TOM YHCIIE PAKOBBIX.

Perynsiuuss MMMYyHHOTO OTBETa OCYIIECTBIISETCS MYTEM CHEHU(PUUECKON
CTUMYJIALIMK JTUM(OUUTOB, YTO NPHUBOAUT JUOO K OMOCHUHTE3y aHTHUTEN, JHOO K
YCWICHHIO KJETOYHOTO MUMMyHHTeTa. Ha perymsimuio HMMyHHOTO OTBETa
OKa3bIBAIOT BJIMSIHUE HEKOTOPBIE TOPMOHBI, HAlPUMEP KAaTE€XOJaMUH U TOPMOHBI
HaJnouyeyHUKoB. KopTukocTtepouipl BAUSIOT Ha co3peBaHue, T PEepeHIMPOBKY U
pacripenieseHue TuMQOIUTOB.

NMMyHHasi cucTeMa XapakTepU3yeTcsl TECHBIM B3aUMOJEHCTBUEM (PaKTOPOB
IYMOPQJIBHOIO M KJIETOYHOIO HMMMYHHMTETAa. OTO IMPOSIBISIETCS B TOM, YTO
I'YMOpPAJIbHBIE BEILIECTBA, TAKUE KAK ONICOHMHBI, aITJIIOTHHHUHBI U IPYTUe aHTUTENA,
CUHTE3UpYyEeMble ~ HUMMYHOKOMIETEHTHBIMM  JIEMKOLIUTaMH,  CIIOCOOCTBYIOT
OCYILIECTBJICHUIO KJIETOYHOIO HMMMYHUTETa, TO €CTh peakuuud (HarouuTosa.
@darouuTapHble pEakMM HE MOTYT YHUYTOXXATh BUPYChl U TOKCUHBI, HA KOTOPBIE
aKTUBHO JEHCTBYIOT TyMopajibHble (akTopbl. BMecTe ¢ TeMm KieTouHas peakuus
CIIOCOOCTBYET 00pa30BaHHIO AHTUTEIL, HEUTPaATU3YIOIIHNX TOKCHHBI.
CrnenoBaTellbHO, TYMOPAJIbHBIE U KJIETOYHbIE (PAKTOPHI MPOSIBISIIOT €AUHCTBO B
CUCTEME 3alIUThl OpraHu3Ma.

OcHoBHasl cIOCOOHOCTP UMMYHHOU CHUCTEMBI 3aKJIIOUAETCA B ONPEACICHUH
«CBOETO» M «YYy)KOro» B oOpraHusMe. Ee peakuus Ha «4yXoe» CBOIUTCA K
YCTPaHEHHUIO €r0 U3 OpraHu3Ma.

BemiectBa, BBI3BIBAIOIIME MMMYHHBIM OTBET OPraHU3Ma Ha «UYy)KOED,
Ha3bIBAIOT aumuzenamu. VIMu MoryT ObITh pasiMuHble OEJIKH, MOJUcCaxapHbl,
MUKpPOOPraHu3Mbl (0akTepuu U MX TOKCHHBI, BHUPYCHI, TPHUObI), aIepPTreHBbI
(BpIIENIEHUSI PACTEHUM MM HACEKOMBIX, KOMHATHAas IbLIb), AHTUIE€HBI T[PYIII
KpPOBH, TPaHCIJIAHTALMOHHBIE AHTUTECHbI MEPECAKUBAEMBIX TKAHEH, YyKEPOIHbIE
BEILECTBA JPYIMX OPraHU3MOB.

CBOWCTBO AHTHIE€HOB BbI3bIBAaTh MMMYHHYK) PEAKIHMI OpraHu3ma
Ha3bIBACTCS UMMYHO2eHHOCHbI0. KaXIIblil aHTUIE€H BBI3BIBAET CHEIU(PUUYECKYIO
peaklMio OpraHu3Ma B BHJI€ CHUHTE3a CHeUM(PUUECKHX BEIECTB (aHTHUTEN),
oOpa3yeMbIX B OpraHu3Me, MOJBEPrHYTOM BO3JCUCTBUIO aHTUreHOB. He umeror
AHTUTE€HHBIX CBOWCTB HYKJIEMHOBBIE KUCIIOTHI, IMIUABI (JKUPBI, BOCK).
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3ansitue 23. UMMyHOreHeTHKA

Heab 3ansaTus. Ha coBpeMeHHOM 3Tare KpymHOMACIITaOHOM CEJIeKIIUU TpU
MacCCOBOM MCKYCCTBEHHOM OCEMEHEHUH BCEX BHJIOB CEJIbCKOXO3SHCTBEHHBIX
YKHBOTHBIX KOHTPOJIb 3a IIPOUCXOKIESHUEM MPUOOpEeTaeT 0co00e 3HaAUCHHE.

B 1983 roga B P® BBeaeH o0s3aTeabHBI KOHTPOJb IPOMCXOMKICHUS
MIPOU3BOJIUTENICH UMMYHOTE€HETHUECKIUM METOJIOM MPU 0TOOPE UX IS INIEMEHHBIX
neneid. IlpumoOpereHne 3HAHWNW W HABBIKOB B TPOBEJACHUU KOHTPOJS 3a
MIPOUCXOXKICHUEM KUBOTHBIX — OJIHA M3 BAXXHBIX 3a7a4 B MPAKTUYECKON padboTe
CEJIEKIIMOHEDPA.

MeTtoauueckue ykazanusi. UMMyHOreHeTHKA NIPEACTABISAECT CO00M pa3nen
TEHETUKU, U3yYalON[Ui HACJIEICTBEHHOCTh AHTUTEHOB, aHTUTENI 1 OCOOCHHOCTH UX
B3aIMOJIEUCTBHS.

AHTHreHaMH HA3bIBAIOT BEIIECTBA, KOTOPBIE MPHU UX BBEACHUHU B OPraHU3M
BBI3BIBAIOT 00pa30BaHKE CICIU(PUIECKUX BEIICCTB — AHTUTE.I.

AHTHTENa 00pa3yrOTCs U3 raMMa-TJI00yIuHa B 0COO0M Kitacce TUMQOIMTOB
0[], BO3JCHCTBUEM aHTUT'€HOB.

MouJiekyiia aHTUTENA CBOEH MMOBEPXHOCTHIO CBSI3BIBAET AHTUTECH U CTAPAETCS
€ro HEUTPAIIM30BATh WA U30JUpOBaTh. Hanmnume peakuuu aHTUTENO — aHTUTEH
JIGKUT B OCHOBE T€HETHMYECKOM HECOBMECTHMMOCTHM TKaHEH, 3aKaHUMBaIOIICHCS
OTTOP>KEHUEM.

AHTHUTEHBI HACJEJCTBEHHO OOYCIIOBJIEHBI, CIEI0BAaTEIbHO, B IMOTOMCTBE
OOHapyXUBAIOTCS JIUIb T€ AHTUT€HbI, KOTOPbIE OBUIH Y UX POJUTEICH.

B opranusme B TeueHHE IMOPHUOHAIIBHOTO ¥ TOCTAMOPUOHAILHOTO Pa3BUTHS
UJIET CO3JJaHUE aHTUTEJ C KOHCTPYKIHMEH MOBEPXHOCTH HE KOMIUIUMEHTApHOU (HE
HJCHTUYHOH) JIFOOOMY M3 aHTUIE€HOB JaHHOIO OopraHu3ma. B pe3ynpraTe Hero,
COOCTBEHHBIC AQHTUTCHBI HE CBS3BIBAIOTCS B OpPraHu3Me COOCTBEHHBIMH
aHTUTENaMU. AHTHUTEJa PEarupyroT TOJBKO Ha 4YyXJIble aHTUTCHBI TPU UX
BBEJICHUM B OPTaHU3M.

3HauYeHWE MMMYHOT€HETHKH. VIMMyHOT€HETHKAa TIO3BOJISIET  pellaTh
CJICTYFOIIIAE BOIPOCHI:

- MIPU TTOMOIIHA METOJIOB UMMYHOT€HETHUKHA YCTAHABIMBAIOT MPOUCXOKICHUE
10 OTILy U MaTepu;

- BBISIBJISIFOT OCCIUIOIHBIX TEJIOUYEK POAUBIINXCS B IMape ¢ OBIUKOM;

- YCTAHABJIMBAIOT B3aUMOCBS3b MEXK/y I'PyNIaMU KPOBHU y KUBOTHBIX M HX
MPOAYKTUBHOCTBIO, TPYININaMHU KPOBH M UX PE3UCTEHTHOCTHIO, COBMECTUMOCTHIO
KPOBU MEXAY AOHOPOM U PELMIIMEHTOM IPU NMEPECaaKe TKAHEH, OPraHOB, 3UTOT,
MEepEIMBAHUU CHIBOPOTKHU KPOBH;

- BBISIBJIAIOT HACJIEAYyEeMOCTh pe3yc-pakTopa;

- ONpEACNSAIOT THUIl JBOEH: OJHOSIMIIOBBIE — JABYSWIIOBBIC (OJHOSIMIIOBBIC
MMEIOT OJMHAKOBYK) TPYINNY KPOBH, JBYSHMIOBBIE OJHOIOJBIE — MO3AUYHOCTH
SPUTPOLIUTOB [0 AHTUTEHY).

I'pynnbt Kpoéu u cucmembvlt 2pynn Kpoeu y HCUGOMHBIX, U€N06€KA U UX
nacnedoseanue. OIHUM U3 TJIABHBIX MYyTEW MPAKTUYECKOrO MPUMEHEHUS
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MMMYHOT€HETUKH B KHWBOTHOBOJICTBE SIBJISICTCS KOHTPOJb 3a JIOCTOBEPHOCTHIO
MIPOUCXOXKICHUS TOTOMKOB TIPH TTOMOIIIM TPYIII KPOBH.

['pynina KpoBU — 3TO OJUH WJIM HECKOJIbKO aHTUTE€HOB, PACIIOJIOKEHHBIX Ha
MOBEPXHOCTH 3PUTPOIUTOB KpOBU. ['pymnmbl KpOBH HACIENYIOTCS MO 3akoHam [
Menens ¥ He U3MEHSIOTCS B TSUCHHUE BCEH JKU3HM.

Cuctema Tpynm KpoBU BKIIOYAET JBE M Oojee Tpymnm KpPOBU, KOTOPbHIC
0OyCIJIOBIIEHBI CepHUEH ajuieNiell OHOTO U TOTO K€ TeHa. Y CEeIbCKOXO3SIMCTBEHHBIX
JKUBOTHBIX C TOMOIIBI0 MOHOCHEIHU(PUIECKUX AHTHUCBIBOPOTOK OOHAPYKEH P
CHUCTEM TPYIIl KPOBU. Y KPYIHOI'O pPOraToro CKOTa MX HacdyuThiBaercs 12, y
nomraaeut — 9, ceuneit — 17, osenr — 16, kyp — 14, kponukos — 12, cobak — 7.

AHTHUTEHBI psiJla CHUCTEM TPyHI KpPOBH KPYIHOTO pOraroro cKoTa
HACJIEYIOTCS KOMIUIEKCHO, TTOATOMY B Ka4eCTBE ajlIelisd BBICTYMAeT KOMOMHAITUS
AHTUTEHOB, WU (PEHOTPYIIIA.

CucTeMbl aHTUT€HHBIX JIOKYCOB TPYIIIBI KPOBU OOO3HAYAIOT 3aryiaBHBIMU
OykBamu JatuHckoro andasuta (A, B, C, E u 1.1.). AHTUTEHBI 0003HAYAIOTCS Y
pPa3HBIX BHJIOB JKMBOTHBIX MO pa3sHOMY. Y KPYITHOTO POTaToro CKOTa, B CBS3U C

OOJIBILIMM YWCIIOM aHTUTEHOB, 3arjaBHbIMU OyKBaMU JIATUHCKOTO ajndaBuTa C
N00aBJIECHUEM K HUM TOJICTPOYHBIX WJIM HAJCTPOYHBIX MHACKCOB B BUE ITUdp UIn
mtpuxoB (A1, By, C;..mom A ', B ', C '...), a Takke ¢ TeMH u 283 apyrumu
unaekcamu (Ez , "E; ', K '...). Cieayer moMHuUTh, uT0 A1 v A ' viau By u B ' — 310
pa3HbIe AaHTUTEHBI, HE CBSI3AHHBIC HU T€HETUYECKH, HU UMMYHOJIOTHYECKH JIPYT C
npyroMm. MHoraa antureH o003HA4arOT IByMsI OyKBAMH: CTPOYHOW U MPOMHCHOW;
TaK, HEKOTOPbIC aHTUT€HbI CBUHEHN 3alUCHIBAIOT cieayromum odpasom: Ea, Ec, Ed.

VY 0IHOTO KMBOTHOT'O B Ka)KJJOM M3 JIOKYCOB MOXKET ObITh HE OoJiee ABYX
ajiesiel, COOTBETCTBYIOIIMX YHMCIIY TOMOJIOTUYHBIX XpOMOCOM. ['pymnimbl KpoBU B
KaXIO0M CHUCTEME HaCJIEAYyIOTCSd KakKk IPOCThIe MEHJACIEBCKUE MPU3HAKU
HE3aBUCHUMO OT APYrux cucteM. Kaxplii aHTUTeH 00YCIIOBIICH OJHUM aJljIeJieM.

Cuctema rpynn kpoBu y denoBeka ABQO. Ona oOycrnoBieHa Tpems
aJuIeIIMH OJHOTO M TOro ke reHa. Amienu A m B gomunanTtHble, ayuieiap O —
pelieccuBHasg U AB — kogoMyuHaHTHas.

I'pynmel kpoBu
denoTun I'eroTHn
1 O 00
2 A AA, AO
3 B BB, BO
4 AB AB

B cbIBOpOTKE KpOBHM 4e€NIOBEKA, OTHOCAWMXCA K O — rpynne, ComepKUTCs
€CTECTBEHHbIE aHTHUTeNa (arrJlOTUHUHBI), HO HET aHTUT€HOB K J3PUTPOLUTAM
KpoBU Tpynn A u B, KoTopble mpu BcTpede ¢ MOCIEIHUMHU arriIlOTUHUPYIOT MX
(sBneHne HecoBMecTUMOCTH). CBHIBOPOTKAa KpPOBU JIIOAEH Tpynmbl A cojaepikar
AHTUTEJA TOJBKO IPOTUB 3PUTPOLUTAPHBIX AHTUT€HOB IPYIIbI B, a KpOBb rpyIIbI
B — anrurena npotuB spuTpouuToB Ipynnbel A. HakoHewl, ChIBOpOTKAa KpOBH,
OTHOcALIEHC K rpynne AB, He COAEpXKUT aHTUTEN HU K 3PUTPOLUTAM KpPOBHU
rpynmsl A, HU K TakOBBIM M3 rpymmbsl B (HO sputpouuTsl KpoBu rpymmsl AB
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comepkat oba antureHa A u B). CrnenoBatenbHo, JM0au ¢ rpynnoil kposu AB
SBIIIIOTCS YHUBEPCAJIBHBIMM PELUIUEHTAMH. YHUBEPCAIbHON XK€ JIOHOPCKOMN
KpPOBBIO sIBJIsieTCsl KpoBb O (HyJEBOM IpyMIbl), HOCKOJIBKY B €€ 3PUTPOLUTAX HET
aHTUreHoB A u B. B3aumooTHomeHne rpynn kpoBu droaed cucremsl ABO mpu
nepeauBaHuM OyneT cienyroliee (Tadiuia 6): pelUnueHTaM rpynnbl A MOXKHO
BJIMBATh KPOBb OT JOHOPOB Ipynnbl O u A; penunueHTaM rpynmsl B — ot 7oHOpOB
rpynmel B u O; peuunuentam O-0i rpynmsl — TOJBKO OT JOHOPOB CBOEU ke
rpynisl; peuunuertam AB — ot qoHopoB Beex rpymi O, A, B u AB.
Tabnuia 6 — HacinemoBanue rpyIin KpOBU y YEIOBEKa

Ponurensckue Bo3MoxHBIE TEHOTHUIIBI [ToromcTBO (heHoTur)
¢deHoTHnB  (TpyIBI poaurenen BO3MOKHOE HEBO3MOKHOE
KpOBH)
(0240 00x00 O A, B, AB
OxA OOx(AA nu AO) A, O B, AB
OxB 0O0Ox(BB unu BO) B,0O A, AB
OxAB OOxAB A, B O, AB
AxA (AA nmn AO)*(AA mn AO) A, O B, AB
AXB (AA i AO)*(BB unu BO) A,B,A,B,0 -
AXAB (AA mm AO)x AB A, B, AB O
BxB (BB nu BO)*(BB unu BO) B,0O A, AB
BxAB (BB nin BO) x AB A, B, AB (0]
ABxAB AB x AB A, B, AB o)

YcraHOBIIEHHE JTOCTOBEPHOCTH MPOUCXOXKICHUS TOTOMKOB. Bo MHOrmx
IJIEMEHHBIX ~ XO3SIMCTBAX  Pa3BOJSIIMX  CEJIbCKOXO3SUCTBEHHBIX  YKMBOTHBIX,
OOJILIIMHCTBO IOJYyYaeMOr0 MOJIOJHSKA MMEIOT HENpaBWIbHBIC 3allCH O
MIPOMCXOXKJICHHUH 110 OTILY M MAaTE€PH.

[IpoGiiema KOHTPOJII MPOUCXOXKJICHHUS TUIEMEHHBIX JKMBOTHBIX CTaja
OCOOCHHO  aKTyaJbHOHW TIPH  MacCCOBOM  HCKYCCTBEHHOM OCEMCHCHUM.
HccnemoBanns OTEUECTBEHHBIX M 3apyOEKHBIX aBTOPOB IMOKA3ajIM, YTO OIIMOKH B
3aMUCAX MPOUCXOKIACHUS IJIEMEHHBIX )KUBOTHBIX COCTAaBISAIOT OT 5 10 30 %.

[TprunHbl TOJOOHBIX OMIMOOK PA3JIMYHBI: HEIOCTATKU B pabOTe TEXHUKOB
M0 UCKYCCTBEHHOMY OCEMEHEHHI0; HECOOTBETCTBUE CIIEPMbI MACTIOPTHHIM JIAHHBIM
MJIEMIIPENPUSANM; TOTEpU OUPOK; HEMPABWIHLHOE YTCHHUE HOMEPOB; IMyTaHWIIA B
pa3MeNIeHUH TEJISIT IPU OJJHOBPEMEHHOM OTEJIE HECKOJIBKUX KOPOB M UX MEUCHUH;
HETOYHOCTh BEACHUS IUIEMEHHBIX 3amnumced U T. 4. Ho camoe rmaBHOeE, ATO
MTOBTOPHOE OCEMEHEHHUE )KUBOTHBIX CIIEPMOM pa3HbBIX MIPOU3BOIUTEIICH.

[IpoBepka MpaBUIBHOCTH MPOUCXOXKIAEHUS HA OCHOBE IMOKa3aTesiell TrpyIil
KPOBH SIBJISICTCSL 00s3aTCIbHBIM OHMOTEXHOJIOTHYSCKUM 3JIEMEHTOM ITPaBHIIBHOM
OpraHu3aIliyd BOCIIPOM3BEICHUS )KHBOTHBIX U INIEMEHHOM pabOTHI.

[Ipu ycTaHOBIEHHH JOCTOBEPHOCTH MPOUCXOKACHUS IOTOMKOB CYIIIECTBYET
PAIT IPABUIT:

1. OnpenensioT  HaJIWyMe  AHTUTCHOB y  TOTOMKa, MaTepu U

peAnoJiaraeéMpiX OTIIOB.

2. AHTUTEHBI, UMECIOIIUECS Y MaTepu, HE MOTYT OBITh MCIOJIb30BaHbBI IS

OTIpEIeJICHHS OTIIOBCTBA.
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3. Te aHTUrEHBI, KOTOPBIE €CTh XOTS OBl Y IBYX U3 MPEANoaraeMbiX OTIIOB,
HEJb35 UCIIOJIB30BATh JJIS YCTAHOBJICHHS OTIIOBCTBA.
4. OTIOBCTBO MOXET OBITh YCTAHOBJICHO 1O TEM aHTUTEHAM, KOTOPBIE €CTh
y MOTOMKA, Y OJHOTO W3 MPEHAINOojaraeMbplx OTIIOB, HO OTCYTCTBYIOT Y
MaTepH.
5. Jlns ompeneneHuss MaTEPUHCTBA MOTYT OBITh HCIIOB30BAHBI AHTUTEHBI,
OTCYTCTBYIOIIHE y OTIIA.
6. OrcyTcTBHME WJIM HAJIUYME AHTUTCHOB y OOOMX pOAMUTENICH HE SIBISETCS
JI0Ka3aTeJIbCTBOM aHaIn3a MPOUCXO0XKICHUS TOTOMKOB.
Pemenne Tunosou 3agaumn.
3amaua 1. K cBuHOMarke ObUIM MpUKpEIUieHbl aBa Xpsika — 357 u 513.
Martka ObliIa TOKpBITa OJHUM W3 HHUX, HO H3-32 HETOYHOCTH 3allMCU B KypHaie
CJIIy4eK BO3HHUKIIO COMHEHHE, KaKUM U3 XPSAKOB (DAKTUUYECKH OHA ObLIa MOKPHITA.
UToOBl yCTAaHOBUTH MPOUCXOXKIECHUE TMOPOCAT, MPOBEIM HMMYHOJIOTHUYECKUIN
aHaJIM3 TOPOCAT, MATKU M TMpeArojiaraéMbiX OTIOB. Pe3ynbTaThl aHamm3a
npuBeAeHbl B TaOmuie. (3HaK «+» - HalW4YhMe AaHTUIeHA, 3HAK «-»— €ro

OTCYTCTBUE).
AHTHIeHBI Aa |[Fa |Fb|Fd |Fe |Ff|Ta|Gb |Hb |Ka|Kb|La
CBuHOMATKa + + - - + + |- R T + |- Z
Xpsik 357 - + + [+ |+ -+ - - + |- +
Xpsix 513 + - -+ |+ + |- |+ |+ + |- -
ITopocenok 1561 + - - + |+ - |- + + - - -
[Topocenok 1562 + - - + |+ + |- + |+ + |- -
ITopocenok 1563 - - + |+ |+ -+ |- - + |- T
1. [Topocenok 1561. 1o anTureny Aa — Henb3s, T.K. OH €CTh y MaTe€pu U

y otua; Fd — Henb3s, ecth y 000oux npeamnoiaraeMbix oTioB; Fe — Hemb3s, ecTb y
Matepu W mpenanojaraemoro orma; Gb — oten, xpsk 513; Hb — Henw3s, ecth y
Matepu otua. BeiBoa: orerr xpsk 513.

2. [Topocenok 1562. ITo anTureny Aa — Hemnb3s, T.K. OH €CTh y MaTepu U
y otua; Fd — Henb3s, ecth y 000oux npeamnoiaraeMbix oTioB; Fe — Hemb3s, ecTh y
MaTepH u mpenmnonaraemoro oria; Ff — Hens3sa ects y matepu u otua, Gb — oter,
xpsk 513; Hb — nenw3s, ecth y Matepu otia; Ka — Helb3s, eCTh y MaTepH U OTIIOB.
BriBox: oren xpsik 513.

3. [Topocenok 1563. ITo antureny Fb — orenr xpsik 357; Fd — Henb3s,
€CTh y 000MX TpeanojiaraéMblXx OTIOB; F& — Henb3sl, €CTh y MaTepu W
npeanoyiaraeMsix oTHOB; Ta — oren, xpsk 357; Ka — Henb3s, ecTh y Marepu H
oTioB; La — orer, xpsik 357. BeiBoa: orenr xpsik 357.

3amauu 111 CaMOCTOSITEIbHON PaOOTHhI

3amavua 1. CBuHOMarka OblUIa TIOKpBITA JABYMSI XpsiKaMd. Pe3ynbTaTsl
MMMYHOJIOTHYECKOTO HCCIICIOBAHUS POJUTENICH M MOTOMCTBA MPHUBEACHBI HIKE.
OO06ocHyiiTe, KaKue aHTUTE€HbI HE MOTYT OBITh HCIOJIb30BaHbBI JJISl YCTAHOBJICHUS
OTIIOBCTBA, W KAaKW€ aHTUTEHBI, MOTYT OBITh IS OTOTO HCIOJH30BAHBI.
VYcraHoBuTe Takke ISl KaXJOTO MOPOCEHKa €ro OoTia, I0Ka3aB, [0 KaKuM
AHTUTECHAM CJIIeJIaHO 3aKIIF0UeHHE 00 OTIIOBCTRBE.
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P€3y.HI>TaTI>I HMMYHOJOI'M4CCKOIr0 UCCICAOBAHUS pOI[PITCJ'ICﬁ H IMOJIYYCHHBIX
OT HUX ITOPOCAT

AHTHUTEHBI Aa| Ea| Eb | Ed | Ee | Ef | Fa | Gb| Hb | Ka |Kb | La
Matka Ne 123 + + - - + - - - + + - -
Xpsik Ne 32 - + + + + - + - - + R
Xpsik Ne 36 + - - + + + - + + + - |-
[Topocenok Nel30 + - - + + - - + + - - _
ITopocenok Nel31 + - - + + + - - + + - -
ITopocenok Ne 132 | - - + + + - + - - + R
ITopocenok Ne 133 | + + - + + + - + - - - -
ITopocenok Ne 134 - + + + + - + - + T - ;
[Topocenok Ne 135 - + - - + - - - - + - -
[Topocenok Ne 136 - - + + + - + - + - _ -

3amaua 2. CBunomarka Kb-6 kpymHoit Oenoit mopojsl Oblla OCeMEHEHa
CMECBIO CIIEPMBI TpeX XpsakoB: KpymnHoro 6enoro Kb-34, nopoasr nanapac JI-31 u
kemepoBckoro  K-244.  Pe3ynbraTbl MMMYHOJIOTHYECKOTO  HCCJIECIOBAHMUS
poauTteneil U MOTOMCTBA MPUBEACHBI B Tabuuie. OnpeneauTe: a) OTIOBCTBO IS
KaXJIOro TMOpPOCEHKa; 0) MOryT JIM IO WCCJIEIOBAaHHBIM aHTUTEHAM OBITh
JIOCTOBEPHO YCTAHOBJIEHBI OTLBI JIJIs1 BCEX MOPOCHT.

Pe3ynpTaThl IMMYHOJIOTHYECKOTO MCCIICIOBAHUS CBUHOMATKH, XPSIKOB U UX
MOTOMCTBa

AHTHTCHEI Aa Ka Ks Gb La

Marka Kb-6 - - -

Xpsk Kb-34 +

+|+|
+ |

Xpsik JI-31 -

Xpsik K-244 -

|+
+
1
1

ITopocenok Ne 1 -

ITopocenok Ne 6 -

ITopocenok Ne 5 -

+ 4|
+
1
1

ITopocenox Ne 7 -

ITopocenox Ne 8 + - - + -

33,[[3‘-13 3. YcraHoBHTE WCTHHHOE IMPOUCXOKICHUC TCIIAT II0 I'CHOTHIIAM

POAUTEIEH.
I'enoTurnl 6BII(0B, KOPOB 1 UX IIOTOMCTBA

JKuBotHble Cucremsl rpynn KpoBu

B C F-V
Brix 458 12Y2/01TE3'F'K' W/CzW F/v
Brik 1583 GE3'F'01/01Y2D'G' WX1/C2R2 F/F
Kopogsa 4589 DGKE5'0'/0' WI/C, FIvV
Tenka 156 1,Y,/IDGKE3'0' C,WIW FIV
Koposa 874 -/- WX1/R, F/v
Tenka 651 -/ OleD'G' Csz/WXl F/v

3amava 4. C  Uenpl0  TOPOBEPKH  MPOUCXOXKACHHUS ~ MOTOMKOB
BBICOKOIIPOJYKTUBHBIX ~ MPOM3BOAUTENEH  IMPOBEIEHO  HMMMYHOJOTHYECKOE
UCCIIEJOBaHUE OBIYKOB, UX MaTepell U MPOU3BOAUTENEH. | €HOTUIIBI KUBOTHBIX 1O
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BOCBMHM CHCTEMaM TIpynn KpOBM NpUBEIEHbl B Tabnuue. YCTaHOBUTE,
COOTBETCTBYET JHM IPOUCXOXKJICHUE ITOTOMKOB CBEICHUSM, 3allMCaHHBIM B UX
POJIOCIIOBHBIX.

['enHoTHIIBI POM3BOAUTENEN, KOPOB U UX IIOTOMKOB

Cemelinble Cucremsl rpyni KpoBu

OTHOILICHUS A B C FV | J L S Z
Brik Ne 879 Az/Dz O]_TE;;\'F'K '/J2Y2 CzW/W FIF -/- -/- H1/- Zl-
Brik Ne 562 Az/Dz A201Y2D'G'/GE3'F'0’ C2R2/WX1 FIF -/- L/- SH'/H Zl-
Koposa Ne 578 D,/D, DGKE3'0'/0’ CJ/W FIV | -I- L/- | SH'/- | ZIZ
IToromox Ne 78 | D,/D, 1LY, /DGKE3'0' C.W/IW FIV | -I- L/- Ha/- Zl-
Koposa Ne 542 D,/D, -/- R,/WX, FIVV | -/- | L/IL | SHy/- | Z/-
IToromox Ne 52 Az/Dz Oj_YzD'G'/- C2R2/WX1 FIV -/- L/- H1/- 217
Kopoga Ne 54 A,/D, I'G'/O.TY,E3'F' CJ/W FIF | J/- -/- S/S Zl-
I[Totomok Ne 79 | D,/D, BQT/I'G’ C,RIC; FIF | -/- | L/- SIS Z/-

3amaua 5. Ilpu wucciaemoBanuu 150 mnoTromMKOB JABYyX OapaHOB-
npousBoautener 145 u 520 or oBely KapakylbCKOW MOPOJbI METOIOM
aJIeKTpodope3a B CHIBOPOTKE KPOBH OOHApY»)eHO 6 deHoTHioB ammiasbl (AmA/A
= 3, AmAIB = 15, AmAIC =9, AmBIB = 27, AmB/C = 66, AmC/C = 30). bapan
145 umen renotunt AmA/B , 6apan 520 - AmC/C. MOXHO Ji OTIPEICIUTh, CKOJIBKO
MOTOMKOB ObLIO OT Oapana 145, a ckonbko oT 6apana 5207

3agaua 6. CoctaButh cxeMy JiuHMM Jlopna 231 CUMMEHTAIBCKOM TOPOIBI.
Kakoit amnens mapkupyer auHHIO? CKOJBKO XWUBOTHBIX, TOMO3WUTOTHBIX IIO
AJUIEIII0 POJOHAYAIBHUKA, HMEETCA B JUMHHM? K KakoMy IIOKOJIEHUIO OHH
OTHOCATCS?

Antpanur 1728- /0;QA,'E’ E'), ot Umxupa 637

Apxka 82 O411'Q'/- ot lymku 288 u Umxupa 637

Hedurmur 616 O11'Q'/ OI'Q' ot Ipunia 5193

Hpo3n 3708 b/ O.I'Q' ot Aprau 1411 u Ereps 1779

Ieivka 4502 O41'Q'/ O.I'Q' ot IIpunna 5193

Heias 14411 O41'Q/ O.I'Q' ot Apku 82 u Umxupa 637

Hymka 288 O11'Q'/ O.I'Q' ot Uzympyna 265

Ereps 1779 O3QA,'E'1E'Jo/b ot JIbna 1686

3anan 46 ot Jlopma 11 329

N3ympyn 265 ot Jlora 561

Wrxup 637 O11'Q'/1LE’; ot Jlora 561

Kanp 5022 O,I'Q'/I1E2' ot [Ipozna 3708

Jlen 1686 - /03 QA',E'1F'J; ot Unxupa 637

Jlor 561 O41I'Q' ot Jlopna 231

Jlopx 11 329 ot Jlopna 231

[Mpuni 5193 O3;QAL'E'1E'Jy/ O11'Q'ot dnaxkka 2085

dnaxok 2085 O;QA,'E'1E'J,/Q ot AnTparura 1728

3anava 7. Ilpy *MMYyHOT€HETUYECKOM HMCCIIEOBAHUU Y KYypHULIbI OOHApyKeH
antureH C; cucremsl rpynmbsl KpoBu C, a anturensl C,, C;, C4 — OTCYTCTBYIOT. Y
netyxa oOHapykeH anturen C, HO HeT aHTUreHOB Cy, C;, Ci. OxummaeTcs nu B
MIEPBOM MOKOJIEHUH PACIIeIUIEHHEe TOTOMCTBA 1O cucTteMe rpynm kposu C?
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3agaya 8. YV jomaged aHIJIMHACKON YHMCTOKPOBHOW MOPOJbI, Yallle, YeEM Y
JIPYTUX MOPOJI, BCTpEYAETCs] TeMOJUTHYECKasi 00Jie3Hb, OOYCIIOBIIEHHAs TEHOM A,
BBI3BIBAOIIAS] 00Opa30BaHUE AaHTHUTEIL.

[Ipu crmapuBaHuu KOOBLI C TEHOTUIIOM aa C kepebmamu AA mpu nepBoi
OepeMEHHOCTH KepeOEeHOK poauiics 310poBeIM. OT BTOPOIl KepeOOCTH kepeOeHOK
10 BHEITHEMY BUAY ObLI 3/I0POBBINA, HO UMEJI MPU3HAKU FEMOJIMTUYECKON OOJIE3HU.
Kakue mepbl HYXHO MpEANPUHATb, YTOOBI KEpeOEHOK OcCTajics >XUBBIM? Yem
OOBSCHUTH MPUYHHY TeMOJMTHYECKON Oose3Hn? KakoBa BEpOSITHOCTD MOSIBICHUS
KEpeOsIT ¢ TEeMOJUTHYECKOM OOJIe3HBIO OT TEeTepO3UrOTHOro Kepeblua u
TOMO3HUTOTHOM KOOBUIBI? SIBIIsIeTCA JI reMouThUYecKasi 00JIe3Hb HACIEACTBEHHBIM
3a00JIeBaHUEM, WJIM OHA BO3HUKAET B PE3YyJIbTaTe€ MATEPUHCKOTO BIUSHUS, WIH
oOycIioBiieHa APyTUMH (haKkTopamu?

3agaua 9. KopoBa nepBbIii pa3 ObUla OCEMEHEHA CEMEHEM OJIHOrO ObIKa, a
IpU TOBTOPHOM OCEMEHEHHWH — CEMEHEM JApyroro Oblka. YTOUHHUTE OTIA
poauBmierocs: teaeHka. OOBACHUTE, ¢ KAKOW IEIbI0 MPOBOMAST T'E€TEPOCHIEPMHOE
oceMeHeHne camok? [lpuBenure mpuMepsl, KOrja Npu MNOBTOPHOM OCEMEHEHUH
00s3aTEIHbHO HAJI0 CMEHUTH MPOU3BOTUTESL.

Cewmeiinbie Cucremsl rpyni KpoBu

OTHOIICHHUS A B C F-V J L M S

brik 1 Aj/DH | B/LESG'G" | CiE/Xy FIF -/- -/- -/- H/-
brik 2 AH/DH | A;B/BO; | W/IRWX;| F/IV -/- -/- M/- -/-
Koposa A,/D B/BO,A,’ EWZ/R, FIvV -/- -/- -/- -/-
Tenenox DH/D | AiB/BOyA,’ WI/R, VIV -/- -/- -/- -/-

KoHTpoJIbHBIE BONIPOCHI:

Yrto Takoe aHTUTEeHBI U aHTUTENA? KakoBa ux ponis?

Kak onpenenstorcest rpynnsl KpOBH Y )KUBOTHBIX ?

KakoBbl 0COOEHHOCTH HaCJeI0BaHUS TPy KPOBU?

JUiss  4ero WCHONb3yKOT OMNpeAesieHue TpyNN KpPOBH B  IPAKTHKE

KUBOTHOBOJICTBA?

Kakune Tunsl peakiiii HICIIONIb3YIOT MPU ONIPEAECIECHUM TPYIIT KPOBH?

Uro Takoe reHeTuyeckas CUCTeMa Tpymn KpOBH, THM KpOBHU, (eHOTpymma,

CJIOXHBIE, TPOCTHIE, OTKPBITHIE U 3aKPHITHIE CUCTEMBbI?

7. OObscHUTE, TIOYEeMy y  HOBOPOXKICHHBIX  JKUBOTHBIX  BO3HHUKAET
reMOJIMTHYeCKas 00JIe3Hb. Y KaKuX BUAOB KUBOTHBIX, OHA YCTAHOBJICHA U Y
KAaKUX OTCYTCTBYET?

8. Uto Takoe UMMyHoOJIOTHY€eCKasi HecoBMeCTUMOCTh? K uemy oHa npuBoauT?

9. Yrto Takoe UMMYHUTET U UMMYHHAas CHCTEMa OpraHu3ma?

10.CymecTByeT a1 KOPPESAIUs MEXAY IpylaMu KPOBU U MPOTYKTUBHOCTHIO
KUBOTHBIX?

11.Yto Takoe HaCJIECTBEHHbBIN TOJIUMOPPU3M OETKOB?

12.KakoB xapakTep HacaeA0BaHUS Pa3HBIX TUTIOB TOJIUMOP(HBIX OCIKOB?

13.CymiecTByeT i KOPpE s NOTUMOP(GHBIX OENKOB C MPOTYKTUBHOCTHIO
KUBOTHBIX ?

e

o o
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14.11aliTe XapakTepUCTUKY Hecnenupuyeckod W Crenu(puyecKor 3aiuTHON
(GYHKIMMA OPraHU3MOB U YKQKHUTE, KaKUE OpPTraHbl HECYT BEAYIIYIO pOjb B
CO3JaHUM 3TUX (QYHKLIHUU.

15.Knetounsie QakToOphl 3alIUTHI, POJIb KIETOK O€Noi KPOBH, UX Pa3BUTHE B
OHTOT'E€HE3E

16. UMMyHOTTIOOYIMHBI, UX KJIACChl, MECTO CMHTE3a U OCHOBHbIE OCOOCHHOCTHU
B CTPYKTYPE MOJIEKYJIBI.

17.Yto Takoe cnenupuyeckuii UMMyHUTET?

18.Bo3MokHa JIM CeNeKIUs >KMBOTHBIX HAa PE3HCTEHTHOCTh K OTACIbHBIM
3a00JIEBaHUSM.

19.JIn1 yero uCHONB3YyEeTCs OMNpeAeNieHHEe TPYNI KpOBU B IPAKTUKE
’KUBOTHOBO/ICTBA?

20.B gewm 3akimoyaeTcss IMMYHOTEHETHYECKUN KOHTPOJb 32 MPOUCXOKICHHUEM
KABOTHBIX?
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