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BBEJAEHUE

Y4eOHO-METOAMUYECKOE MOCOOME MOCBALIEHO BOMPOcaM OOIIEH TeHETUKH, MTPE-
CTaBJICHHOM BO BCEX €€ OCHOBHBIX HAIPABICHUIX: HACICICTBEHHOCTH U U3MEHYHBO-
CTH TMPU BOCHPOU3BEACHHM KMBOTO MO MOKOJICHHSIM M B MPOLECCAX SBOJIOLUU,
JNCUCTBUS TEHETHYECKUX NPOrpaMM MPU WHAMBUAYAJIBHOM Pa3BUTHU 0OCOOCH
YIPABJIICHAE 3TUMH MPOTrPaMMaMHU.

JUIsi MOHMMaHUsT OCHOBHBIX MEXAHU3MOB T€HETHUYECKUX MPOLIECCOB B TOCOOMU
NPEACTABIICHBI MPUMEPBI C KITACCUYECKUMH OOBEKTaMH T'€HETUKH. BHPYCHI, OaKTe-
PHH, HACEKOMBIC, PACTEHUS, >)KUBOTHBIE U YEJIOBEK, a TAKKE MPUBEACHBI BOBMOXKHBIC
OPUMEPBI C O0BEKTAMH YKUBOTHOBOJICTBA.

DakTUUECKHi Marepuaj, MPeAyCMOTPEHHBIA NaHHBIM MOCOOMEM, 3aKPEILISET
NOHMMAHHUE MPOLIECCOB, MPOUCXOAIINAX B MONYJSALUAX, 1 00yYaeT OLICHKE U3MECHYM-
BOCTH NPHU3HAKOB, MO3BOJIIET OBIAACTh METOJOM THOPHIOIIOTMYECKOTO AaHAIN3a,
NPOBOJAMTH M'EHETUUECKYIO SKCIIEPTU3Y MTPOUCXOKACHUS CEIbCKOX03SHCTBEHHBIX KU~
BOTHBIX. DOPMUPYET TEOPETUUECCKUE 3HAHUS M MPAKTHYCCKHAE HABBIKA MO OCHOBAM
OMOTEXHOJIOTUH, TOHUMAHUE OCHOBHBIX ACMEKTOB M MPHUEMOB MOJTYYEHUsI OPraHu3-
MOB C 33JITaHHBIMH CBOMCTBaMHU.

JUIs neneHanpaBJICHHOTO PaCIIMPEHUsl TPAHUL, W3MEHUYMBOCTH T€HOTHIA W
NJIAHUPYEMOTO Pa3HOOOpa3ust UCXOJHOTO Marepuajna JJisl CEJICKIUHU, MocoOHue mo-
MOTAET O3HAKOMHUTHCS ¢ COBOKYIMHOCTBE) METOJIOB MOJICKYJISIPHOM U KIETOYHOM re-
HETUKH, HATPABJICHHBIX HA UCKYCCTBCHHOE CO3/IAHWE HOBBIX, HE BCTPEYAOLIMXCS B
MIPAPOJIE COYETAHNI I'€HOB.

Y4eOHO-METOAMYECKOE MOCOOHE CITOCOOCTBYET MOMYUYEHUIO 3HAHWIA, BBIPAOOTKE
CaMOCTOSITENIbHBIX HABBIKOB M TBOPYECKOTO MOAXO0JA B BBHIMOJIHCHUW 3aJaHHNA, CBS-
3aHHBIX C OCBOCHUEM COBPEMEHHBIX HAMPABICHUI Fr€HETUKN U OMOTEXHOJIOTHH.

Ha w3yuenue mucuurumnsl «l'eHeTrKa» 1o cnenuaiibHocTr 1-74 03 04 «Bere-
pUHApHAs CaHWUTapHs W dKcnepTu3ay orBoauTtcs 130 yacoB, U3 HUX 68 ayIUTOPHBIX
4acoB, B TOM 4ucClie 36 4aCOB NEKUMOHHBIX U 32 yaca 1a00paTOPHO-NPAKTUYECCKUX 3a-
HATHIA.



TEMA 1. QU TOJIOI'MYECKHUE OCHOBbBI HACJIEACTBEHHOCTH

He.]'lb 3aHATHA: U3YUYUTDH 0COOCHHOCTH PacxoKaACHuA XpOMOCOM IIPpHU ACJIICHHUKN COMa-
THYCCKHUX U ITOJIOBBIX KIICTOK.

KoHTposbHbIE BONPOCHI:

1. Knerka kak reHeTndeckas cucrema. Posb siipa B HaCJIEACTBEHHOCTH.

2. TlonsTHe, npaBuna U TPUMEPHl KAPUOTUIIOB OCHOBHBIX BHUIOB CEIbCKOXO3sIi-
CTBEHHBIX )KHBOTHBIX.
MwuTO03, MUTOTHYECKHIA LUKIT U €10 OMOJIOTMYECKask CYLIHOCTb.
[TaTonorus MuTo3a. XpoMOCOMHBIE adeppaliii KPpyImHOro poraroro ckota 1/29.
Meiio3. OcobenHocTH nmpodaszel u MeTadazbl pEAYKIIHOHHOTO JEJICHUS.
["ametorenes. Craauu ramerorenes3a. OTIMYMsl OBOTEHE3a OT CIIEPMAaTOreHE3A.

A

Teopernueckast 4acTb

Knemxka — >nemenTapHas OMOJIOrHYECKas CUCTEMA, CIIOCOOHAs K caMOOOHOBIIE-
HUI0, CAMOBOCIIPOU3BEICHUIO U pa3BUTHIO. C TOUKM 3pEHUSI TEHETUKU KIJIETKU MOJ-
Pa3AENAOTCS HA MPOKAPUOTUUECKUE U SYKAPUOTUUYECKUE, COMAaTUUYECKUE U TIOJIOBBIE.
OcHoBHbI€ (DYHKIMH S]Ipa — XPaHCHUE U Tiepeaaya reHeTuueckoi nupopmaimu. Pea-
Ju3alus FeHETUYECKON MH(POPMALIMU MPOUCXOJNUT B MPOLECCE CUHTE3a COOCTBEHHBIX
OenkoBbIX (POPM 32 MpeaeaamMu sapa — B UTOIUIA3ME KIETKH Ha pudOoCcoMax.

Kapuomun — cOBOKYITHOCTb XPOMOCOM COMAaTHUYECKOH KIIETKH, T. €. €€ AMILIO-
UJHBIA HAOOP € OMpENEICHHBIM KOJIMYECTBOM, pa3MepoM U (hopMoii XpOMOCOM, Xa-
PaKTEePU3YIOLINI NaHHBIN BUI. XPOMOCOMbBI — 3TO CAaMOBOCIPOU3BOASIIMECS CTPYK-
Typsl, coctosiue u3 JIHK 1 THCTOHOBBIX OEJIKOB.

IIpaBuia kapuoTuna

1. ITocmoancmeo — cCOMaTUYECKUE KIETKM OPraHu3Ma KaKIOro BHA UMEIOT
CTPOTO OMPEACTEHHOE KOJIMYECTBO U (POPMY XPOMOCOM, KOTOPBIE HE U3MEHSIOTCS C
BO3pPaCTOM M SIBJISIFOTCS. TOKCAHOMHYECKMM MoOKazaresneM. KoJlM4ecTBO XpOMOCOM Y
CEJIbCKOXO3SIMCTBEHHBIX YKMBOTHBIX: KPYIHBIA porarelid ¢ckoT — 60, nomans — 64, cBu-
Hbs — 38, oBLAa — 54.

2. Ilapnocmep — B IUINTOMIHOM HA0OPE Kakaas XpOMOCOMA UMEET rOMOJIOTHY-
HYI0 XpOMOCOMY, T. €. MACHTHYHYIO MO pa3MepaM, PACIOJIOKECHAIO LEHTPOMEDPHI U
HaOOPy TEHOB.

3. HnoueuoyanbHoCcmp — KaKIas napa roMOJIOTUYHBIX XPOMOCOM OTIIMYACTCSA OT
JPYro# mapbl FOMOJIOTOB Pa3MEPaMH, PACIOIOKEHUEM LIEHTPOMEPBI 1 HAOOPOM T'€HOB.

4. Henpepbigerocnp — B IpOLIECCE YABOCHHS TEHETUUECKOTO Marepuaia HoBasi MO-
nekyna JIHK cunTe3npyercs Ha ocHOBe MH(popMatu ctapoid monekynst JTHK.

B kapuotune paznuyarot aymocomst (OJMHAKOBBIE Y OOOHX TOJIOB) U HOJ108ble
Xpomocomol (Pa3HbIE Y MY>KCKHX M KEHCKUX 0coOci). Hanpumep, kapuoTum 4eno-
BEKA COJEPKUT 22 Mapbl ayTOCOM M 2 MOJIOBbIE XPOMOCOMBI (XX — y skeHIIUH U XY
—y My>4rH). Mopdonornyeckoe CTpoeHUE XpOMOCOM MPEACTABIEHO HA PUCYHKE 1.
XPpOMOCOMBI IO (POPME Pa3IUYAOTCS B 3aBUCUMOCTH OT PACHIOTIOKEHUS LEHTPOMEPHI
N0 OTHOLICHHIO K IJIEYaM XPOMOCOMBI (pUCYHOK 2).



PucyHok 1- Mopdonormnyeckoe cTtpoeHne xpomocomsbl (no B.J1. MNMeTyxoBy v ap.)

A - meTaueHTpuyeckue; b - cybmeTaueHTpuyeckme; B - akpoLeHTpPUYECKHe;
[ - Te/fIoLEeHTPUYECKUE;

1 - ueHTpoMepa; 2 - KOpPOTKOe ne4yo (p); 3 - ANMHHOe nnedyo (q); 4 - CNyTHUK

PucyHOK 2 - Pa3Hble TUNbl MeTadasHbiX Xxpomocom (rno A.B. bakato u ap.)

MWTO3 - [efleHne CoOMaTUYEeCKUX KNETOK, B pe3y/nbTaTe KOTOPOro uU3 OAHOWA
MaTepPUHCKOI obpa3syeTcs [Be A0YepHUE KNETKN C AUNIOMAHBIM HA6OPOM XPOMOCOM.
MWTOTUYECKUIA LMKN BKAOYAaeT MHTepasy n cobCTBEHHO MMTO3. pouecc mmMTo3a
nogpasaenserca Ha 4 ctagun: npodasa, metadasa, aHadasa 1 Tenoasa. NHTepdasa
noapasfensierca Ha Tpy nepuoga: NPeCcUHTETUYECKNiA - G, CUHTETUYECKUn - S, nocT-
CUHTETUYeCKMI - G2,

Meio3 - feneHne cOMaTUYeCKUX KNETOK MOMOBbLIX XKene3, B pe3ynbTarte KOTOpo-
ro o6pasytoTcs NosoBble KNeTKN (rameTbl) € ransiongHsiM Habopom xpomocom. Meios
npoTeKaeT B fiBa 3Tana: pefyKUMOHHOe [eneHne 1 3KBaLWMOHHOe aeneHne. Kaxjoe ae-
NneHwe nopgpasgenserca Ha 4 dasbl: npodasa, MeTaasa, aHaasa, Tenogasa.

3HauyeHMe meio3a:

1 MNoppep>xaHue NOCTOAHCTBA YMCIa XPOMOCOM.

2. PekombuHauns reHeTUYECKOro marepuana, 06ycnoBneHHas KPOCCMHIOBEPOM
N CNy4YalHbIM PacXoXKAeHWEM TOMONOrMYHbIX XPOMOCOM WM XpOMaTufi K Mnostocam
LeneHuns.

MaTtonorna wMmeiosa: TreTepo- MAOUANA - HapyLUeHWEe pPacxoxXaeHus
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XPOMOCOM, TIPUBOJIUT K TIOTEPE XPOMOCOMBI B OJTHOM KJIETKE U MOSBICHUIO JIUIITHEH B
TOYEpHEit; mpancaokayusa — oOMeH XpOMOCOM HETOMOJIOTHYHBIME YYACTKAMH.

T'amemoczene3 — niporiecc 0Opa3oBAHMS TAMET MYXXCKUX W JKCHCKHMX TIOJIOBBIX KJIe-
TOK. SIATICKITETKH 00pa3yroTCs B SMUHUKAX, CIIEPMATO30M B — B CEMEHHHKAX. M3 omHOIM
3apOJIBIIIEBO MONOBOM KJIETKHM B CHIEpMaroreHe3e 00pasyeTcs UeThIpe CIiepMaTo301/Ia,
TOT/Ia KaK B OOTEHE3€ — TOJILKO OJTHA STATICKITETKA.

3aoanue 1. O3HAKOMUTBCS C METOAMKON INPHUIOTOBICHUS NPENAPATOB XPOMOCOM W3
KYJIbTYPBI JICHKOLMTOB MEPUPEPUUECKON KPOBU [UIsl KAPUOTAITMPOBAHMSL.

1. Tlepudeprueckyro BEHO3HYIO KPOBb (5-10 mMiT) GEPYT Y )KUBOTHBIX U3 IPEMHOM
BEHBI CTEPWIBHOW WIJIOW B CTEPUJIBHYIO €MKOCTh ¢ 0,25-0,5 M pacTBopa re-
napHHa.

2. Tlocne ocemanust SpUTPOLMTOB, IUIA3MY CO CJIOEM JIEWKOLMTOB COOMPAIOT B
CTEPUIIbHBINA (PIIAKOH ¢ MUATATENBHON CPeoil 1 MUTOTEHOM ((PUTOrEMAarrIFOTh-
HUWH) U KYJIbTUBUPYIOT 72 yaca B Tepmocrtare npu 37-38°C.

3. 3a 3 yaca A0 OKOHYAaHWS KyJbTUBHPOBAHWS B KKIBIA ()IAKOH TOOABISOT
0,004 %-nblii pacTBOP KOJXUIMHA. KOTXHLIMH OKA3bIBAET MApAIMU3YIOLICE ACH-
CTBHE HA aXpOMATHHOBOE BEPETEHO W OCTAHABIMBAET JCICHHUE KIIETOK B (pa3e
MUTO3A.

4. Nlanee coaepkumoe (PIakOHOB NEHTPUPYTUPYIOT, OTACISIOT JEHKOIUTHI, OT-
MBIBAIOT U (PUKCUPYIOT UX B CIIEHUAIBHOM (PUKCATOPE.

5. B3Bech JTEHKOIMTOB PACKANbIBAOT HA MPEAMETHBIE CTEKJIA U OKPALIUBAIOT ME-
TUJICHOBBIM CHHAM KPACUTEIIEM.

6. JlelKommThl ¢ XpoMOCOMaMH B (pa3e MHUTO3a HAXOJAT IMOJ CBETOBBIM MHKPOCKO-
oM npu yeesmmueHun B 100-120 pas.

7. Jlyumme MeTadazHble MIACTUHKN KAPUOTUITHPYIOT MO CBETOBBIM MHKPOCKOIIOM
npu yeenmyeHuu B 1000-1200 pas.

3aoanue 2. [IpoaHATA3UPOBATH KAPUOTPAMMBI OCHOBHBIX BUJIOB CEJIBCKOXO3HCTBEH-
HBIX KUBOTHBIX. COCTaBUTh XapaKTEPUCTHKY KAPHOTUIIOB MO MPEIIONKEHHBIM (POTO-
rpadusM KapuorpaMM U 3aroJHATH TaOumiy 1.

Taéauma 1 — XapakrepucTuka KapHOTHIIOB OT/IEJIbHBIX BHIOB CETBLCKOXO03SIHCTBEHHBIX
JKMBOTHBIX

Huciio xpoMocom

Bn
A 2n | n | METALICHTPUYECKHE | CYOMETAIICHTPUYECKHE | aKPOLIEHTPUYECKUE

oprasnusma
p KOJIM4eCcTBO | % KOJIMYECTBO % KoJI4ecTBO | %

Jlomaanp

Kpynueii
porarslii
CKOT

CBUHBS

OBna

Ha ocHoBaHuu aHanu3za TaOJIUIIbI CACIATh BHIBOJIBI;
1. ¥ kakoro Buja >KMBOTHBIX XPOMOCOM OOJIbIIIE?
2. YV kakoro Buja OOJblIE METallCH- g TPHYECKHX XPOMOCOM?




3agaHue 3. N3yunTb NaToNOrn0 KapuoTmna KPYnHOro poratoro CKota Ha npumepe
TpaHcnokauun 1/29. Cpenatb 3apuUCOBKY BapuaHTOB (hOPMUPOBAHNSA ramer.

Bnepsble TpaHcnokauma 1/29 6bina onucaHa J. Gustavsson B 1964 rogy. Kak y
ObIKOB, TaK M Yy KOPOB TpaHcnokauumsa 1/29 npuBOAUT K CHMXKEHUIO BOCMPOU3BOAU-
TeNbHbIX NOKa3sartesieil, pe3ynbTaTUBHOE ONNOAOTBOPEHME AOCTUTAeTCs, Npu yBenu-
YeHUM yucna oceMeHeHU Ha 28 %. OCHOBHas 4aCTb 3IMOPUOHOB MOXET TMOHYTL B
nepsble AHW pa3BUTUA. MccnefoBaHUA Meino3a 'y reTepo3nroTHbIX MO TPaHC/IoKaumm
1/29 6bIKOB MOKasann (POpMUPOBaHME TPUBANEHTOB, YTO BeAET K TPeM BapuaHTam
(hopMmunpoBaHus ramet (PUCYHOK 3).

a b r
ClihaHC' w wwua  Tpaco- ‘Tpurc-
pofatttibtS flttf ITill.-l ~ CCfiudt f nHa-2%

A0 W
a- HOpMasibHble rameTbl; b - rameTbl ¢ HeJOCTATKOM U M36LITKOM MepBOiA XPOMOCO-
Mbl; C - FaMeTbl C HeAOCTaTKOM M N36bITKOM 29-1 XpPOMOCOMb!
PucyHok 3 - ®opmupoBaHue pasHbiX TUNOB rameT Npu TpaHcnokaunm 1/29
(no A.®. Akosresy)

TEMA 2. 3AKOHOMEPHOCTW HACNEAOBAHWA NPN3HAKOB
MNP MONOBOM PASMHOXEHUWN

Llenb 3aHATUSA: HayuMTbCs pellaTb 3aAadyy No Hac/lefoBaHMK KauecTBEHHbIX NpU-
3HAKOB Y Ce/IbCKOX03ANCTBEHHbIX 0OBLEKTOB NpPW MOHO-, AW- W MNOAUTMOPUAHOM
CKpEeLLMBaHUSIX.

KOHTpO/NbHbIE BOMPOCHI:

1. OCHOBHble TepPMUHbI TeHEeTUKN (afibTepHaTUBHbIE MPU3HAKW, TeHOTUN, (eHo-
TWUM, annefb, reTepo3nroTHble U rOMO3UIOTHbIE OpPraHu3Mbl, MOHO- U AWUTU-
OpuaHOe CKpeLimBaHns).

2. 3akoH eguHoo6pasua rmopuaos | nokoneHuns (I 3akoH I'. MeHgens), noHATHe
YUCTOWN NTNHUMN, LOMUHAHTHOCTM U PELLECCUBHOCTM.

3. 3aKOoH pacwenneHns rnépunaos Il nokoneHna (Il 3akoH . MeHpe-
9



71s1). DAKTOPBI, BIUSIOIIME HA XaPAKTEP PACIIETUICHUS THOPUIOB.
4. AHaNM3UPYIOLIEE CKPEIIMBAHUE U €T0 MPAKTUYECKOE 3HAYCHHUE.
3aKOH HE3aBUCHUMOTO HACIEA0BaHUsI 1 KOMOMHUpoBaHus npu3HakoB (111 3akon
I'. Mennens).
Tpu- 1 NONUrHOPUIHOE CKPELMBAHNUE.
Tunsl JOMUHUPOBAHUS.
8. JleTaJIbHBIE T'EHBI.

hd

NS

Teopernueckast 4acTb

AnbmepHamugHbiMu HA3bIBAIOT MPU3HAKH, KOTOPBIE UMEIOT HECKOJIBKO Kaue-
CTBEHHBIX COCTOSIHUH, HAMPUMED, I[BET CEMSIH TOpoxXa (KEJITHIA U 3€TICHBIN ).

['eHBl, ONpPEaETAOIINE PA3BUTHE AIBTEPHATUBHBIX MTPU3HAKOB, HA3BIBAKOTCS (A1~
JaeavHoimu. OHU PaACIoONararTCs B OJJMHAKOBBIX JTOKYCax (YYaCTKaX) rOMOJOTHYHBIX
(mapHbIX) XpoMocoM. ['eHbI, pacnoJyiararommecs B Pa3HbIX JIOKYCaX TOMOJIOTHYHBIX
XPOMOCOM WJIA B PA3HBIX XPOMOCOMAX W ONPEACTSIONIME PA3BUTHE PA3HBIX MMPU3HA-
KOB, Ha3bIBAIOTCS HEALNEAbHbIMU.

ATNBTEPHATUBHBIN MPU3HAK U COOTBETCTBYIOILMI €MY I'€H, MPOSBIISIOIIMIACI U B
TOMO3UTOTHOM, U B TETEPO3UTOTHOM COCTOSIHUM, HA3BIBAOT OOMUHAHMIHBIM, A TIPO-
SBJISTFOLMIACS TOJIBKO B TOMO3UTOTHOM COCTOSIHAM M «ITOJIABJIEHHBIN» B TETEPO3UTOT-
HOM HA3bIBAOT PeUEeCcCUGHBIM. AICIbHBIE TEHbI MPUHATO 0003HAYaTh OJMHAKOBBI-
MU OyKBaMH JIaTUHCKOTO aji(paBUTa: JOMHHAHTHBIA — 3aryiaBHON OykBo# (A), a pe-
LIECCUBHBINA — MPOMKMCHOM ().

TI'enomun — COBOKYITHOCTb I'€HOB, MOJTYYEHHBIX OPraHU3MOM OT POIUTENEH.

T'omo3uzomupiM TI0 JAHHOMY TPU3HAKY HA3bIBAETCS OPraHU3M, Y KOTOPOrO B
00erX TOMOJIOTHYHBIX XPOMOCOMAaxX HAaxXOIATCS OJMHAKOBBIC AJIJICJIbHBIC T'eHBbI (/1B
JOMHHAHTHBIX — AA WJIH JIBa PEUECCUBHBIX — aa). OH 00pa3yeT OJUH THIl TAMET U HE
JAcT PacIlCIVICHHS MPH CKPEIIMBAHUU C TAKUM K€ MO TEHOTUITY OPTaHNU3MOM.

I'emepo3uzomupim 110 JAHHOMY MPU3HAKY HA3BIBACTCS OPraHu3M, Y KOTOPOro B
00€enX rOMOJIOTMYHBIX XPOMOCOMAaX HAXOIATCS Pa3HBIC TEHBI OJHOM aJlIeIbHOM Mapsl
(Aa). OH oOpa3yeT 1Ba TUMA raMET U JACT PACIICIIIEHUE MPU CKPEIIMBAHUU C TAKUM
JKE MO TEHOTHITY OPraHU3MOM.

@enomun — COBOKYITHOCTh BCEX CBOWCTB M MPHU3HAKOB OPraHU3Ma, KOTOPBIC pas-
BUBAIOTCS HA OCHOBE ICHOTHIIA B ONPEACICHHBIX YCIOBUSX cpeabl. OTACTbHBIN Npu-
3HAK Ha3bIBACTCA ¢herHom (UBET a3, (popma HOca, OOBEM KENTYIKA, KOJIMYECTBO IPUT-
pouTOB U Ap.). OCHOBHBIE 3aKOHOMEPHOCTH HACJEA0BaHUs OblM U3ydeHbl . MeHie-
jeM. OHY PUCYIIM BCEM >KUBBIM OPraHU3MaM.

I'amempl (IONOBBIE KIETKH) COAEPKAT raryiOMIHbIA HA00Op XpOMOCOM M 00pa-
3YIOTCA B MOJIOBBIX JKEJI€3axX B Mporecce Meiio3a. [Ipyu BeIMACHIBAHUM raMeT HEOOXO-
MO 3HATh, YTO:

1) npu Meiio3e U3 KaKA0K nmapbl TOMOJOTHYHBIX XPOMOCOM B TaMETY MOMNAAAcT
TOJIBKO OJIHA, CJIEAOBATEIBHO, U3 KAKAOK Naphbl AJUIEIbHBIX TEHOB — OJIMH I'€H;

2) ecnv OpraHu3M FOMO3WTOTEH (Hampumep, AA), TO BCE TaMEThI, CKOJIBKO Obl
X HH 00pa3oBasioch, OyIyT COAEPKATh TOJBKO OJWH T'eH (A), T. €. BCE OHU OynayT
OJTHOTHITHBI U, CJI€I0BATENIEHO, TOMO3UTOTHBII OpraHnu3M 00pa3yeT OAWH TUIT TAMET;

3) ecnu opraHu3M rerepo3uroreH  (Aa), To B mpouecce Meio3a oJHa XpoMo-
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COMa C TEHOM A TOMNAJET B OJIHY TaMETy, a BTOPas FOMOJIOTMYHAs XPOMOCOMA C Te-
HOM a MOMAJET B APYIYHO TaMeETy, CIECI0BATENIbHO, T€TEPO3UTOTHBIA OPraHu3M Mo
OJIHO# mape reHoB OyaeT 00pa30BbIBATh JBA THIA FAMET,

4) popmyina (1) A5 BEINUCHIBAHUS TAMET:

_~n
N=2%, (1)

rjae N — 3TO 4MCJI0 THMNOB TaMET,
N — 3TO KOJIMYECTBO MPU3HAKOB, MO KOTOPBIM JAHHBINA OPTaHU3M TETEPOZUTOTEH.

CkpelurBaHuie, TPy KOTOPOM OPraHU3Mbl aHATM3UPYIOTCS N0 OJHOMY aJIbTEp-
HATUBHOMY (KQY€CTBEHHOMY ) TPU3HAKY, HA3bIBACTCS MOHOUOPUOHBIM.

Ilepeviit 3axkon Menoensa (3akoH eOuHooOpazusa 2udpUO08 nNepeo20 NOKOJICHUA) —
npu CKpeuwjueaHuu 20MO3U2OMHBIX 0Co0ell, AHATUZUPYEMBIX RO OOHOMY Qlbmep-
HAMUGHOMY (KauecmeeHHOMY) RPU3HAKY, HAONI00aemca eOuHoobpaszue 2udpuoos
Nnepe0n20 NOKOJICHUA RO (heHOMURY U 2EHOMUNY.

P: Q AA x Jaa

JONO

Fy: Aa—100 %

JUTs 3TOro 3aKOHA HET YCJIOBHIA, OTPAHUYMBAKOIIMX €0 ACHCTBHE (BCEeraa Mpu
CKPEIIUBAHNN TOMO3UTOT, PA3IMYAOIINXCS APYT OT Apyra IO OJHON Iape aJibTepHa-
TUBHBIX TPU3HAKOB, MOTOMCTBO €TMHOOOPA3HO).

Bmopoi 3axon Menoena (3akon pacuienienHus) — npu CKpewjueaHuu 2emeposu-
COMHBIX OP2AHUIMOB, AHANUSUPYEMBIX HO OOHOMY ANbMEPHAMUBGHOMY (Kaue-
CMBEHHOMY) HPUZHAKY, 60 6MOPOM NOKOJNEHUU HAOI1I00aemca paACUienieHue 6 co-
omuoutenuu 3 : 1 no penomuny u 1 : 2 : 1 no 2enomuny.

i ofoNolo

F: AA; Aa; Aa; aa

JUist 3TOro 3aKOHA €CTh YCIOBHUS, OTPaHUYMBAIOLINE €r0 ICHCTBHE:

1) BCE pa3HOBUAHOCTH BHYTPHAIUIEIBLHOTO B3aUMOCHCTBUSL T€HOB, KPOME MOJI-
HOIO0 TOMHUHHUPOBAHHSI,

2) AeTanbHBIC U MONYJIETATBHBIE TEHBIL,

3) HEpaBHAs BEPOSITHOCTh OOPA30BaHMsI FAaMET W 3UTOT Pa3HBIX THIIOB.

JInst BBIICHEHMSI TEHOTUNIA OCOOM ¢ TJOMUHAHTHBIM MPU3HAKOM (TPH TOJHOM JI0-
MUHHPOBAHUH TOMO3UTOTHI (AA) U TeTepo3uroThl (Aa) (PEHOTUMAYECKH HEOTIMYMMBI)
NPUMEHSIOT AHAAUIUPYIOWee CKpeujueanue, Ipyu KOTOPOM OPraHK3M € JOMHHAHTHBIM
MPU3HAKOM  CKPEITMBAIOT ¢ OPraHu3- ; , MOM, HMEHOIUM PELECCUBHBINA PU3HAK.




B03MOXHbI [1Ba BapyaHTa pe3ynbTaToB CKPELMBaHUS:

P: $ AA x N aa P $ Aa x S aa

Fr Aa Fi: Aa; aa

Ecnn B pe3ynbTaTe CKpeLiMBaHWUS NONYYeHO eAnHooGpasme rubpuaoB NepBoro
MOKONEHWs,, TO aHa/M3NPYeMbIiA OpraHM3M sBMSETC FTOMO3UIOTHbIM, a ecnn B F1
npomn3oigeT pacuienseHune 1 : 1, To 0co6b FreTepPO3UroTHa.

CKpeLinBaHme, nNpy KOTOPOM OpraHusmbl aHanU3upyoTcs No ABYM anbTepHa-
TUBHbLIM NPU3HaKaM, Ha3blBaeTCA AUTUBPUAHBIM.

TpeTuin 3aKoH MeHaenst (3aKOH He3aBUCMMOr0 HacnefoBaHUSA MPU3HAKOB) - BO
BTOPOM MOKOJIEHUN AUTUOGPUAHOrO CKpewmMBaHMA Kadkfjasa napa alibTepHaTWuB-
HbIX TEHOB W MPU3HAKOB, onpeaensembiX MU, BefleT cebst HE3aBUCMMO OT ApPYrunx
nap annenbHbIX TEHOB U MPU3HaKoB, N0 PeHOTUNYy HabngaeTCa pacwenneHmne
9:3:3:1.

CxeMa HacneoBaHusi NpeAcTaBneHa Ha pUCYHKe 4.

9/\ y N

>Kentoe
rnagkoe
AABB

Mo reHoTMny:
AABB- 1,
Aabb - 3;
XXentoe rnagkoe AABb B 2’
AaBb AaBb - 4;
aaBb - 3;
AaBB - 2;
Aabb - 1

3eneHoe
MopLwUuHUcCToe

NaBAn Nab

cf

B

V Xentoe

rnagkoe

O »

XXentoe
rnagkoe

CE)

XXentoe
rnagkoe

©

XXentoe
rnagkoe

&>

PucyHok 4 - Cxema HacnefjoBaHUA Npu aUrnbpuaHoOM CKpewmBaHum
(no A.B. bakato 1 gp.)

>XXentoe
rnagkoe

j]AA
Bb

XXentoe
MopuwuHucToe

- |
XXentoe
rnagkoe

Bb

XXentoe
MopLwUuHUcCToe

AA
bb

XXentoe
rnagkoe

iDp

Xentoe
rnagkoe

DY

3eneHoe
rnagkoe

aa
BB

3eneHoe
rnagkoe

33

12

XXentoe
rnagkoe

n ..

Bb

XXentoe
MopLwUuHUCTOE

3eneHoe
rnagkoe

aa

Bb

3eneHoe
MopLwUuHUCTOE

bb

Mo teHoTUNY:
XXenTble rnagkue -
9;

Kentble
MOPLNHUCTbIE -
3;

3e/eHble rnagkue
- 3’

3e/leHble
MOPLNHUCTbIE -
1.



Tpuzuopuonoe (noauzudpuonoe) ckpewusarnue, oouian gpopmyna. B ciydae
MOHOTMOPUIHOIO CKpEIMBaHus THOpU 00pazyeT 1Ba Tuna ramet (A 1 a), B ciayvae
JUrHOpuIHOrO — yeThipe Thna (AB, Ab, aB w ab), y TpuruGpuioB o0pazyroTcs ra-
METBI BOCBMU Pa3IMUHbIX TUNOB, a UMEHHO. ABC, ABc, AbC, aBC, Abc, aBc, abC
v abc. ITpu TpurunOpuaHOM cKpetrBanuy pemierka [lmaera Oyaer cocTosTe u3
8x8=64 kBaaparToB. Pa3nnuHble KOMOMHALMK 3THX TAMET AAOT PACIICIJIEHHE MO (e-
HOTHUIY B OTHOWIEHNHA 27 :9:9:9:3:3:3:1.

BayTpuaiienbHoe B3auMoaeicTBHE

Ilonnoe oomunupoeanue — NOMVHAHTHBIA T€H TOJHOCTBIO MOJABISIET ICH-
CTBHE PELIECCUBHOIO IeHA, MO3TOMY TE€TEPO3UTOTHI U TOMO3UIOTHl MIECHTHYHBI O
¢deHotuny: AA=Aa (IBET CEMSH TOPOXa).

Henonnoe oomunupoeanue — NOMWHAHTHBIA TE€H HE TMOJHOCTBEO MOJABISCT
JEHCTBHE PELICCCHBHOIO T'€HA, MO3TOMY T'€TEPO3UTOTHl U TOMO3UTOTHI OTIUYAOTCS
no penotuny: AA>Aa (IBETKM HOYHONH KPaCaBHUILbI).

CeéepxoomMuHupoeanue — B TETEPOZUTOTHOM COCTOSIHUM JIOMWUHAHTHBIA TCH
OPOSIBISAET c€0sl CHIIbHEE, YEM B FOMO3UTOTHOM: AA<Aa (3KM3HECTIOCOOHOCTH MYX
PpOo30(uII).

AnnenvHoe UCKII0YeHUe — y TETEPO3UTOTHOTO OPraHu3Ma B OJIHUAX KIIETKAX ak-
TUBHA OJIHA AJJIENb, & B APYTUX — APYras; MIa3MaTHYECKUE KIIETKA CUHTE3UPYIOT JBE
pa3HbIC LM UMMYHOIJIOOYIMHOB, ACTEPMUHUPYEMBIEC OTHOW Mapoil aJuIeIbHBIX re-
HOB (KaXkaasi KJIETKa CHHTE3UPYET «CBOKO» 1IETIb ).

Kooomunupoeanue — anneny paBHO3HAYHBI JPYT OTHOCUTENBHO ApyTa (Hacie-
noBanue rpynm kpoeu no cucreme ABO). ['eH A 00ycnoBIMBAacT HATMYKUE B 3PUTPO-
nutax antureHa A (rpynmna A), a reH B — anturena B (rpynna B). OnHoBpeMeHHOE
WX TPUCYTCTBHE OOYCIIOBIMBACT HAJIMUKME B SPUTPOLIMTAX AaHTUTCHOB A U B (rpymnmna
AB). OrcyTcTBHEM KaKOTO-TMO0 aHTUTEHA OMPEACIAETCS PELECCUBHOE COCTOSHUAC U
rpynna 00.

IIpumepsl pelieHns1 TUNOBBIX 33124

3aoaua 1. BeImUminTe TUIBI TaMET, KOTOPBHIE 00Pa3yrOTCs y 0COOEH, MMEOITNX
reHotunsl: a) AA; 6)Rr; B)ss; r) AaBb.

Pewenue. Tlo popmyne N=2" ompeaenseM 4YUCIIO TUIIOB TaMeT y 0COOCH Clie-
AYIOIMX TCHOTHIIOB: y 0cobu AA — 1 Tun ramet (2°=1), y ocobu Rr — 2 tuma (2'=2),
y (2)0061/1 ¢ renorunom ss — 1 tun (2°=1), y ocobu ¢ renorunom AaBb — 4 tuna ramer
(27=4).

a) OJTIMH TUM raMeT @
0) Ba TUIA raMeT @ @

B) OJIUH TUIT FAMET

I') YETBIPE TUIA TAMET ‘



3aoaua 2. Y KpOJMKOB WIEPCTh HOPMAIBHOW JJIMHBI JOMHHAHTHA, KOPOTKAs —
PELECCUBHA. Y KPOJIBYMXH C KOPOTKOW MIEPCTHEO M KPOJIMKA ¢ HOPMAJIBHOM IIEPCTHIO
POIMIUCEH 7 KPOnpYar — 4 KOPOTKOIIEPCTHBIX M 3 HOPMAJIBHOLIEPCTHBIX. Onpenenu-
TE€ TEHOTHII POJUTEINEH U TOTOMKOB.

Peuwenue. OpopmisieM yCIOBUE 3a/1a4i B BUJIE TAOJIULIBI:

[Ipu3Hak I'en I'enoTun
[IlepcTe HOPMAIBHON TUHBI A AA nmm Aa
Koporkas mepcrb a aa

Kposbunxa ¢ KOpOTKO# IEPCTHEO TOMO3UTOTHA (TEHOTHIT aa), TaK KaK KOPOTKast
LIEPCTh — PELECCUBHBIA MpHU3HAK. KPOIUK ¢ HOPMAJIBHOW IJIMHON LIEPCTU MOXKET
OBITH KaK TOMO- (T€HOTUI AA), TaK U TETEPO3UTOTHBIM (T€HOTHN Aa), TaK KaK JJINH-
Has LIEPCTb AOMUHUPYET. [IOCKOJNIBKY B IOTOMCTBE OT CKPEIUMBAHUS TOSBUINACH
KpOJIbYATA C PELIECCUBHBIM MPU3HAKOM, OTELl TETEPO3UTOTEH.

['eHeTHUECKAs 3aMKACh CKPCLIMBAHUS. TAaKUM 00pa3oM, T'€HOTHII MAaTrepu — aa,
oTLa — Aa, FeHOTHUIIBI UX TOTOMKOB — Aa U aa.

P: Q Aa X 3 aa

OJONNNO,

aa

3aoaua 3. GenunkeToHypus (HapylieHue oOMeHa ()eHUIaJIaHuHA, B PE3YJIbTaTe
KOTOPOTO pa3BUBACTCS CIA00YMUE) HACIEAYETCS KaK ayTOCOMHO-PEIIECCUBHBIN TPH-
3HaK. Kakumu OyayT ACTH B CEMBE, TJI€ POAUTENIN F€TEPO3UTOTHBI 10 STOMY MPH3HAa-
Ky? KakoBa BEpOSATHOCTh POXKIACHUS ETEH, OONBbHBIX (DEHUIKETOHYpUEH?

Pewenue. OpopmisieM yCIOBUE 3a/1a4U B BUE TaOJUIIBL:

[Ipu3Hak I'en I'enoTun
Hopwma A AA numm aa
DOECHWIKETOHY pUS a aa
X d Aa
cloMgclc
AA; 2Aa; aa

B Opak BcTynaroT rerepo3uroTHeie poautenu Aa u Aa. MEHOTUITUYECKH OHU
310poBbl. [Ipn Opakax reTepo3UroTHBIX POAWTENCH BEPOSITHBI T€HOTHITBI AeTeil: AA
— 25 %, Aa — 50 %, aa — 25 %. CnienoBatelibHO, BEPOATHOCTh POKACHUS 3I0POBBIX
netel paBHa 75 % (M3 HUX 2/3 reTepOo3nuroThl), BEPOSITHOCTh POXKACHUS AETEH, OOIb-
HBIX (PeHUIIKETOHYpUEH — 25 Y.
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TEMA 3. TUNbl BSBAUMOAENCTBUA HEANE/TbHbIX TEHOB

Llenb 3aHSATUA: BbISCHUTb CYLLHOCTb M XapaKTep pacLienieHns no geHoTuny cpean ru-
6pnaoB Il NOKONEHWs B 3aBUCMOCTM OT TWNA B3aMOAENCTBUS HEaNNeNbHbIX FEHOB.

KOHTPONbHbIE BONPOCHI:
1. Tunbl B3aMMOAECTBUS HeaNnneNbHbIX FEHOB.
Tun KOMNNEMEHTAPHOI0 B3aMMO/eiiCTBUS TeHOB.
Tun B3aMMO/ENCTBMS HeanneNbHbIX FeHOB NPK anucTase.
Tun B3aMMOAENCTBUA NPY NOAUMEPUN. ALAUTUBHbIE TEHbI.
CeHbl-MOANMPUKATOPbI, NNEA0TPONKUS, NEHEHTPAHTHOCTb, 3KCMPECCUBHOCTb.

oo

TeopeTnyeckas 4acTb
3BeCTHbI TPY OCHOBHbIX TWUMNa B3aUMOLENCTBUSA TEeHOB: KOMMIeMeHTapHoe (Ho-
BOOOpa3oBaHue), anucTaTuyeckoe (anuncTas) n nonnumepHoe (Nommepus).
KomnnemeHTapHoe B3aMMOAeNCcCTBME TEHOB COCTOUT B TOM, YTO OAUH LOMMU-
HaHTHbIA TeH [ONONHAeT [AeWCTBME APYroro AOMUHAHTHOrO reHa, o06ycnosnuBas
pa3BUTMe HOBOIO Npu3Haka - HoBOOOpa3oBaHMe (PUCYHOK 5).

OpPexXO0BUAHBIN

EThl F|
d

OPE XOOHAHMN OPEXOBUAHBIA  0*»€X;0BUAHbIA  OpPEeXOBUAHbI i
H«CC RRCc nTcc RrCc
L \ 9 \ § t o\

OPEXOBW/AHbIM PO30OBW/AHbIV QPEXOBUAHbLI ~ PO30BUAHbBIV
FtftCc Riflcc MrCc ftrK

© © O -

f N 8 K
OPEXOBWAHbLI ~ OPEXOBUAHBLIA CTPYUKOB UAA bIA CTPYUYKOBUAHUI
ArCC HrCC rrCC rrCc
fr N § \ & \
OpexOBUAHbI-A  POSOBHAHbLIA  CTPYYKO&WUAHbLIA JINCTOBUAHLIN
MNrCc Hr Ct rrCt mac
9 \ 2 p \ 9 \ § \

PucyHok 5- Cxema HacnefoBaHuUs nNpu KoMnaeMeHTapHOM B3auMOLENCTBUN
redHos (no A.A. LWaackomy v ap.)
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B. BaTcoH u P. TeHHeT mM3yyann HacnegoBaHue (opMbl rpebHa y Kyp. Mpu
CKpeLwmBaHUM roMO3UroTHOM MTULbI C PO30BUAHBLIM U CTPYUYKOBUAHBLIM TpebHEM Yy
MOTOMKOB rpebeHb OKa3blBaeTCAd OpexoBuAHbIM. CrefoBaTe/lbHO, OpPexoBUAHas
(hopma rpebHs onpeaenseTca Haamumem AByX LOMWHAHTHbIX reHoB R n C. Bce Kypbl
¢ reHoTunom AACC, AACc, KTCc 6yayT (heHOTUNNYECKN OLMHAKOBLIMU, UMest ope-
XOBUAHbIA rpebeHb. B pesynbTate cKpewmBaHus Mexay CO60M ABYX retepo3mroT-
HbIX MTUL, C OPEXOBUAHBLIM FpebHEM B MOTOMCTBE HabNOAaeTca paclienseHne B CO-
OTHOWeHnn 9 : 3 :3 : L

anucTas - TUN B3aUMOLENCTBUA MeXAY reHaMu, NpUHaANexXalWmMMn K pasHbiM
napam annenewn, Korga annenb 04HOM M3 nap (anucTaTUYecKunin) nogasnseT nNposse-
HWe annens ApPyroin napbl (rmnocratvyeckunin). Knaccuyecknii npumep B3aMmopmein-
CTBUA HeanneNbHbIX TeHOB NMpeACcTaB/ieH Ha pUCYHKe 6.

deHoTUMN Cepblii
=)

["eHoTUN

CcBb

Mramew n” 3 ! ( / ( /

?
CCBB CCBb_ CcBB CcBh
Cepblii Cepblii Cepblii Cepblii
CCBb, CChbb CcBb Ccbb
2 Cepoblit Cepblii Cepblii Cepblii
CcBB CcBb ccBB
Cepblit Cepbli BopoHoii BopoHoii
CcBb Ccbb ccbb
Cepblii Cepblii BopoHoii Pbia/cuii

PucyHok 6 - Cxema HacnefoBaHuUdA Npu anncTtaTtuyeckom
B3aMMO/eNCTBUM ABYX Nnap reHos (no B.J1. MeTyxoBYy)
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leHbl, NoAaBnsAlLWMe AENCTBME APYTUX FeHOB, HasblBalT cynpeccopamu. OHU
MOTYT OblTb KaK AOMWHAaHTHbIMW, TaK U PeLecCUBHbIMU. dNUCTaTUYeCKoe B3anMMO-
[EeNCTBME TEHOB MO CBOEMY XapakKTepy MPOTUBOMONOXHO KOMMNIEMEHTApHOMY B3au-
MOZENCTBUIO.

Monumepuns - TUN B3aMMOAENCTBUA HeansleflbHbIX MHOXECTBEHHbIX FeHOB, 04-
HO3HAYHO BNUAIOLWMX HA pa3BMTUE OLHOTO U TOro e npusHaka (oTkpbiTa H. Hunb-
coHom-9ne B 1909 roay). CTeneHb MPOSIBNEHUA MPU3HAKA 3aBMCUT OT KOJIMYeCcTBa
AOMWHAHTHbIX TEHOB B reHoTune. eHbl, AeACTBME KOTOPbIX CYMMUPYeETCS, Ha3blBa-
IOTCA afANTUBHBIMU U KYMYNATUBHBIMU. MMoNMMeEpPHbIe TeHbl 0603HaYarTCa 04u-
HaKoBbIMW GyKBaMu, a asinenn OfHOro JIOKyca UMerT O4MHAKOBbLIA HUXXHUIA UHOEKC

(pncyHok 7).

3 X
W
TemHo-kpacHoe A,A,ArAr Benoe aialitrar
CBeTno-kpacHoe A>a{Arar
rameTnlil, O
9 TemHo- KpacHoB KpacHoe CeseTno- \
KpacHoe KpacHoe
LLI
KpacHoe CseT/0- CeeTro ~ bnesHa-
KpacHoe KpacHoe npacHoe
[M
F,
KpacHoe CeeT/0- CseT/10- BneBHoO -
KpacHoe KpacHoe KpacHoe
Mr
N3 A Arar
CeeTno- Ene3Ho- 6negHo- Benoe
HpacHoe HpacHoe KpacHoe
W w? a'a<
SgPy A2QYy arar

PUCYHOK 7 - CxeMa HacnejoBaHWUsa OKPAacKMW 3epeH y N eHuLbl npu

MONMMePHOM B3aMMOeNCTBUN ABYX nap reHos (no .B. F'ynse.y)
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VY NmeHuIpl U3BECTHO J1BA THIA OKPACKH 3€peH: Oenasi, TUIICHHAs TUTMEHTa B
000JI0YKe 3€pHA, U KpacHasi, coiepskanias B 000J0YKE KpaCHbI MUTMEHT. JleTanb-
HbI aHAIN3 CKPEUIMBAHMS 3TUX THUIIOB MUICHUIIBI MOKA3aJl, 4TO 3[4€Ch UMEET MECTO
MOJIMTEHHAs HACJIEACTBEHHOCTh, IPA KOTOPOW WLENBIA PAJ OAHO3HAYHO AEUCTBYIO-
LIMX F'€HOB BIIMSCT HA PA3BUTHE MPU3HAKOB. UeM OOmbIIe JOMUHAHTHBIX TEHOB, TEM
CWJIBHEE BBIPAKEH TOT WIM WHOW NMpPU3HAK. B 3TUX yCIOBUSX caMU Mapel ajjesei
HACJIEAYIOTCS CTPOro MO 3aKOHaM MeHJens, 0OJHaKO MPOLECC PACIIEIUICHUS MO (e-
HOTUNY B F, yCIOXKHSAETCA ¥ TPOUCXOANUT B COOTHOIWEHUM 1 : 4:6:4: 1.

T'eribt-mooupuramopsl — reHbl, KOTOPHIE HE ONPENEIISIOT PA3BUTHE NMPU3HAKA, HO
CMOCOOHBI YCHIIMBATh WITM OCTIA0JISITh IPOSIBIICHHSI OCHOBHBIX TEHOB (OJIMTOTCHOB ).

Ineiiomponusa — BIMSHKUE T€HA HA Pa3BUTHE JIBYX M OoJiee mpu3HakoB. [ neiioTpor-
HOE JCHCTBHIE TEHOB MOYKET OBITh KaK MOJIOYKHUTENBHBIM, TAK M OTPHLATEITbHBIM.

Ilenenmpanmnocmp — OUOIOTHYECKOE COOBITUE, IPU KOTOPOM OJMH M TOT K€
NPUZHAK MOKET MPOSIBJIATHCS JTMOO HE MPOSIBISATECS Y OCOOEH POACTBEHHBIX TPYIIIL
[leHEHTPaHTHOCTD — 3TO MPOLICHT OCOOEH, Y KOTOPBIX JaHHBIN TEH MPOSIBUAJICS.

IJKenpeccugHOCHb — CTENEHDb BRIPAXKEHHOCTH MPU3HAKA.

OKCIPECCUBHOCTh M TMEHEHTPAHTHOCTh 3aBUCAT OT T€HOB-MOIU(UKATOPOB W
YCJIOBH pa3BUTUsI OCOOEH.

3aoanue 1. CocTaBbTe W NPOAHATM3UPYWTE CXEMY CKPELIMBAHUS [JIs NPU3HAKA,
HACJIEYFOLIETOCs MO THITY «KOMITJIEMEHTAPHOCTI.

1. B yem cymHoCTh HOBOOOpA30BaHUs MPH KOMILJIEMEHTAPHOM B3aUMOICHCTBUU
T'CHOB (PUCYHOK 5)?

2. Bemummure u3 pemerkn [[eHHeTa reHOTHITBI, B KOTOPBIX UMEET MECTO B3aH-
MOJCHCTBHUE MO TUMY «KOMIUIEMEHTAPHOCTH.

3aoanue 2. CocraBbTe M NPOAHATM3UPYWATE CXEMY CKPELIMBAHUA Ul TPU3HAKA,
HACIIEAYIOLIETOCS 1O TUITY «3THCTa3.

1. B 4yem CyIIHOCTb B3aUMOACHCTBHS TEHOB MO THITY «3MUCTa3»?

2. Bemummrte u3 pemerkn [IeHHeTa reHOTUITbI, B KOTOPhIX UMEET MECTO B3au-
MOJICHCTBHUE MO TUITY «3IMHACTA3).

3. Kakoii npu3HaK sSBISETCS SMUCTATHYHBIM, & KAKOW — TMMOCTaTHYHbBIM?

3aoanue 3. CocraBbTe M NPOAHATM3UPYWHTE CXEMY CKPELIMBAHUA Ul TIPU3HAKA,
HACJICTYFOIIETOCS 10 THITY «ITOJIAMEPHSY.

1. B yem CyIIHOCTh B3aUMOJACHCTBHUS TE€HOB IO THITY «IIOJTUMEPHSI»?

2. CocraBbTe CXEMyY pacnpencieHus ruOpuaoB 11 MOKOJIEHUs MO CTEMEHH pas3-
BUTUSI TPA3HAKA.

18



TEMA 4 XPOMOCOMHAA TEOPUA HACJIEACTBEHHOCTMU

Llenb 3aHATUA: U3YUYNUTb BAUAHWUE MOMHOTO U HEMOMHOTO CLEMN/JEHUS TeHOB Ha Xa-
paKTep pacluenieHns no eHoTuny.

KOHTpO/ibHbIe BONPOCHI:

1. cTopusa OTKPbITMA CLEnIeHHOro HacnefoBaHnsa reHoB 1 NPU3HAKOB.

2. TloHATMe 0 rpynnax CLenseHns reHos.

3. OcobeHHOCTU HacnefoBaHUA MPU3HAKOB MPW NMOMHOM CLLENIeHUN TeHOB (CXe-
Ma CKpeLLnBaHUsA 1 aHanus).

4. OCOBeHHOCTM Hac/efoBaHMUA MNPWU3HAKOB MPU HEMOSIHOM CLENIeHUN TeHOB
(cxema CKpeLLMBaHUA U aHanus).

5. Tvnbl KPOCCUHIOBEPa U UX XapakTepuctuka. buonornyeckoe v 3BOMHOLNOH-
HOe 3HayeHue KPOCCUHIoBepa.

6. JInHeinHOe pacrnonoXeHne reHoB B XpoMocoMax. KapTbl XpOMOCOM U MPUHLU-
Mbl UX MOCTPOEHMUS.

7. OCHOBHble NOMOXXEeHNA XPOMOCOMHOW TEOPUMN HaC/eLCTBEHHOCTMW.

TeopeTnyeckasa 4yacTb
CuenneHHble TeHbl - TeHbl, pacnonaratoLimecs B 04HOM XPOMOCOMe 1 Hacneady-
lowmecs BmecTe. eHbl OAHOW napbl 06pa3ytdT rpynny cuenneHus. Yucno rpynn
CLEenIeHnit COOTBETCTBYET raniongHomMy Habopy XpomocoM. CyLHOCTb CLenIeHHOro
HacnefoBaHUsA Npu3HakoB 6blna o6ocHoBaHa B 1911-1912 rr. T. MopraHom u ero co-
TpyaHukamu. O6bLEKTOM nccnegoBaHus oblna Myxa-aposoduna (pUCcyHoK 8).

'eH T[lpusHak

B cepoe Teno

b YyepHoe Teno

Vg  AJIMHHbIE KPbl/bS
Vg KOPOTKME KPbl/bA
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PucyHok 8 - Cxema HacnegoBaHuUa NpnU3HaKkos
npu nonHom cuenneHnn (no A.B. bakato un gp.)

Mpn CKpewmBaHNUN FTOMO3UTOTHbLIX OCO6EN C CEPbIM TENOM U KOPOTKUMWU KpPbl-
NbAMWU C 0COBAMU C YEPHBLIM TE/IOM M HOPMa/IbHbIMU KPbI/IbSIMW NONYYEHO €4NHO006-
pasve rmépuaoB NepBoro MOKOJMIEHWUS, 0COO6M KOTOPOro MMeNn AOMMUHAHTHble MpU-
3HaKM.

[Onsa BbIACHEHUA reHoTUna rmbpuaos | NoKoneHUs NPoBeAeHO aHann3npyoLlee
CKpelinBaHue (peLeccBHasi TOMO3UIrOTHaaA camMmKka U AUreTepo3nroTHbIA camel).

Mpn cB060AHOM KOMOUHMPOBAHNKN FEeHOB, COrIaCHO TPeTbeMy 3aKOHY MeHaens, B
MOKOMEHUMN A0/MKHbI ObINN MNOABUTLCA MYXM YETbIPeX pasHbIX (PeHOTMMOB NOPOBHY (N0
25 %), a nony4veHbl 0cobm AByx eHoTMNoB no 50 % c npusHakamu poauTtenei. Mop-
raH npuwen K BbIBOAY, YTO FeHbl, AeTEPMUHUPYIOLLMEe LIBET Tena U A/INHY KPbIbEB, N0-
KannM30oBaHbl B OHOM XPOMOCOME U NepeaaroTcsl BMeCTe, T. €. CLEMNIEHHO.

OO6BbACHUTL 3TO SABNEHWE MOXHO CNeayrowum: ofHa M3 napbl TOMONIOTUYHbBIX
XpomocoM cofepXuT 2 reHa (B vg), a apyras - (b VVg). B npouecce meino3a Xpomo-
coma c reHamu B vg nonafeTt B 04Hy ramety, a ¢ reHamu b Vg - B apyryto. Takum
o6pa3oM, y ANTreTepo3MroTHOro opraHn3ama obpasyeTcs He YeTblpe, a TO/IbKO ABa TU-
na rameT, U NOTOMKM 6YAYT MMETb TaKOe XKe coYeTaHue NPU3HaKOB, KakK U POAMTENN.
B fgaHHOM cnydae cuensieHme 6yAeT MnosHbIM, TaK KaK KPOCCUHIOBEP HE MPOUCXOAMT.

Mpu ganbHenwem aHannse CUENIeHNs reHoB 6biN0 06HAPYXEHO, YTO B HEKOTO-
PbIX CMyYasax OHO MOXKeT HapyLaTbCsa (PUCYHOK 9).

PucyHok 9 - Cxema HacsiejoBaHMA NPU3HAKOB MNPU HEMOIHOM CLENJIEHNN
(no A. B. bakat u gp.)
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[Ipy ckpenmBaHUM JUTETEPO3UTOTHOW CaMKH APO30(MIIbI C PELIECCHBHBIM CaM-
LIOM TOJTy4eHO 4 Tuna noToMKoB: — 41,5 % ¢ cepbIM TENOM U KOPOTKUMH KPBUIBSMH,
41,5 % ¢ 4epHBIM TENOM W JUIMHHBIMU KPBUIBSIMHA H 110 8,5 % MyX C CEpPbIM TEIIOM H
JUTMHHBIMH KPBUIBSIMH, & TAKKE C YCPHBIM TEJIOM U KOPOTKUMH KPBLUIbSIMHU.

[TosiBIeHHE B MOTOMCTBE TMOPUAHBIX OCOOEH TOBOPUT O TOM, YTO CLETJICHUE
ICHOB Y CAMKHM HETOJIHOE. DTO MOXKHO OOBSACHUTH SIBJIEHUEM KPOCCHHIOBEpA, KOTO-
PBIA 3aKTr04YaeTcsl B OOMEHE TOMOJIOTUYHBIMU YYACTKAMU XPOMATHJ TOMOJIOTHYHBIX
XpoOMOCOM B nipoaze meiiosa .

Kpoccunzoeep — oOMeEH ydaCcTKaMH TOMOJIOTUYHBIX XPOMOCOM B MOMEHT KOHB-
FOralum ux B Meio3e. KpoCCHHroBEp MPUBOAMT K HAPYILICHHUEO FPYIIT CLEIUICHUA.

Yacmoma KpoccuHz06epa BHIPAKACTCS OTHOLIEHHMEM YHMCIA KPOCCOBEPHBIX
oco0elt Kk o0ieMy YKcily 0co0€i U XapaKTepu3yeT PacCTOSIHUE MEXAY TeHaMu. Yem
OOJIbIIIE PAaCCTOSTHUE MEXKIAY I'E€HaMM, TEM Yallle 4acToTa MEPEKpecTa, U HA0O0OpOoT.
Enununa paccTostHus MKy N'€HaMH Ha3BaHA B 4yeCTb Moprana — mopeanuoou. Oxa
cooTBeTCTBYET 1 % KpoccuHroepa. [IpoleHT KpOocCHHroBepa Ui OMPEICICHHBIX
JIBYX F€HOB Bceraa OyJeT NOCTOSHHBIM M HE MPEBLICUT 50 %. KpoCCHHTOBEp MOXKET
OBITH OIMHOYHBIM W JBOWHBIM. Kapma xpomocom — cxema pacrnoioKeHUsl TCHOB B
XPOMOCOME.

OCHOBHBI€ N0JIOKEHUSI XPOMOCOMHOM Teopuu
HacaeacTBeHHOCTH T. Moprana

1. I'eHBl B XpOMOCOMAX PacCIOIOKEHBI IMHEHHO B ONPEAETICHHBIX JIOKYCaX.

2. I'eHbl, pacnonoKeHHBIE B OJHOM XPOMOCOME, HACIEAYIOTCS CLEIUIEHHO U 00-
Pa3yroT TPyNny CLEIUICHUS.

3. Uucnmo rpyni CUETIEHUH COOTBETCTBYET ralljIoOnJHOMY HA00Py XPOMOCOM.

4. Mexay rOMOJIOTHYHBIMU XPOMOCOMAMHU MOXET MPOUCXOAUTH KPOCCUHTOBED,
B PE3YJIbTATE B NOTOMCTBE Y I'€TEPO3UTOTHBIX POAUTENCH MOSIBIISIFOTCS HOBBIE MPH-
3HAKU.

5. HacTora KpOCCHHIOBEPA 3aBUCUT OT PACCTOSHUSA MEKIY T€HAMMU.

6. 3Has JIMHEHHOE PACIIOJIOKEHUE NEHOB U YaCTOTY KPOCCUHIOBEPA, MOXKHO I10-
CTPOUTBH KapTy XPOMOCOM.

3aoanue. Peuienue 3aaau U3 cOOpPHUKA HA MOJIHOE W HEMOJIHOE CUEMJIEHHE N€HOB
(IpoCTOii MmepeKpecT).

IIpuMmep perreHus 3aaa4u

CKpelMBaHue MEKIy TOMO3UTOTHBIM CEPbIM JUIMHHOKPBUIBIM CaMLIOM APO30-
(uIIBl 1 TOMO3UTOTHOM YEPHOM CAaMKOM € 3a4aTOYHBIMM KPbUIbsIMH a0 B Fy retepo-
3UTOTHBIX IIOTOMKOB C CEPBIM TEJIOM M JJIMHHBIMHU KPbUIbSMU. 1IpH aHanu3upyromem
CKPEIIMBAHUN CaMOK AP030(QMiIbl U3 MOKOJICHUS F; ¢ TOMO3WUTOTHBIMH BOHHBIMHA
PELIECCUBHBIMU CaMIIAMH OBLITY MOTYYEHBI CIICTYIOIINAE PE3YJIBTATHI:

Poautensckue (peHOTHITBL: CEPOE TENO, JUTMHHBIE KPbUIbS — 965,

YEPHOE TENO, 3a4aTOYHBIE KPbUIbs — 944.
PekoMOMHAHTHBIE (PEHOTUITBL.  YEPHOE TEJIO, ITMHHBIE KPbLIbs — 206,
51 C€POC TENO, 3a9ATOHBIC KPBLIBS — 185.



Onpeaenute pacCTOSIHUE MEKAY T'€HAMMU.
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Pewenue. Pacctosinue MeXy TeHAMH BBIYHCIISETCS IO (popmyuie 2:

x=9%0 100, 2)

n
rje X — paccTOsHAE MEXTy F'€eHaMH B TIPOLIEHTaX KPOCCHHIOBEPA, MM MOPraHUAAX;
d — YHCII0 KPOCCOBEPHBIX 0COOEH 0THOTO KJlacca;
b — 4nca0 KpoCCOBEPHBIX 0COOEH APYroro Kiacca;
n — obluee Yuciao ocoOel, MOMYYEHHBIX B PE3YJIbTATE aHAIM3UPYIOILETO CKpe-
HIUBAHUS.

B Hauem npumepe:

(206 +185) )
(965 +944) + (206 + 185)

910 x100 =17%.

Takum 00pa3oM, pacCTOSTHUE MEKIY TEHAMH COCTaBUT 17 MOpranu.

TEMA 5. TEHETHUKA ITIOJIA

enp 3aHsATUS: U3YYUTh 3aKOHOMEPHOCTHU HACJIEIOBaHUS TOJIa, OCOOCHHOCTH €ro
I QPEepeHIIMPOBKM U OMPEICIICHUS, CXEMbl HAcCjeqOBaHUsl 3a00JI€BaHUN CLEMJICH-
HBIX C TIOJIOM.

KoHnTposabHbIe BONPOCHI:

1. Tlon kak Ouonornyeckuii mpuzHak. [lepBudHbIE 1 BTOPUYHBIE MOJIOBBIE MPU3HAKM.
[Tpu3HaKK, KOHTPOJUPYEMbIE U OTPAHUYCHHBIC TIOJIOM, UX HACJIEIOBAHUE.
Onpenenenue, ¢ HepeHIUPOBKA U IEPEONPEACIICHAE MONA Y SKUBOTHBIX.
Hapyuienus B popMUPOBAHUY MPU3HAKOB MOJIA.

Hapy1iienus npu HepacxoKACHUH MOJIOBBIX XPOMOCOM.
OCOoOEHHOCTH HaCEA0BaHUSI TPU3HAKOB, CIICTIIEHHBIX C TTOJIOM.
[TpoGnema perympoBaHus Moa.

N kW

Teopernueckast 4acTb

OCHOBHBIE THITBI IETEPMHUHALMAMN (OMPEACTICHMS ) MOJIA:

- NPO2AMHBIN — 10 OIUIOAOTBOPEHHMS, MOJOBOE OINPENEICHUE NMPOUCXOAUT Ha
pa3HbIX (azax co3peBaHUs )KECHCKMX raMeT — SHUEKIETOK (KOJIOBPATKH, NEPBUYHBIC
KOJIBYECLIOB U TJIN ),

- CUH2AMHOBIIl — B MOMCEHT OILJIOJIOTBOPEHUS, B PE3YJIbTATE COUETAHUS KEHCKUX
U MYXXCKHX FaMET B 3UT0TE (MJICKOMUTAIOUIME, PBIOBI, TBYKPBIIbIC HACCKOMBIE, JIBY-
JOMHBIEC PACTCHHS ),

- JNU2AMHBII — TIOCE OIUIOAOTBOPEHHUS, MO BIMSHUEM BHEIIHUX YCIOBUH
(MOPCKO# 4ePBb, HEKOTOPBIE BUIBI PBIO).

Ilon — 370 COBOKYMHOCTh MOP(O-  JIOTHYECKUX, (PU3UOJOTHUYECKUX, OUOXU-
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MUYECKUX, TOBEACHYECKUX U JAPYTUX MPU3HAKOB OpraHu3mMa, 00yCJIOBIUBAIOIIUX pPe-
OPOAYKLHMIO (BOCHPOU3BEACHUE) ce0E€ MOJ0OHBIX.

[Tpu3Haky mosia ACNAT Ha ABE TPYIIbL MEPBUYHBIC U BTOPUUHBIC. [IepBUUHbBIE
NOJIOBBIC TIPU3HAKK MPUHUMAIOT HEMOCPEACTBEHHOE Y4acTHE B MPOLECCAaX BOCHPO-
U3BEJICHUS (TaMETOTCHE3, OCEMEHEHUE, OTIIOJOTBOPEHUE). DTO HAPY)KHBIE U BHYT-
PEHHUE MOJIOBbIC Opranbl. OHU POPMUPYIOTCS K MOMEHTY POSKICHHUS.

BropuyHble MOJ0BbIE MPU3HAKA HE PUHUMAIOT HEMOCPEACTBEHHOTO YUYacTusl B
PEMPOAYKIMHU, HO CIIOCOOCTBYIOT MPUBJIEUYCHUIO OCOOEH MPOTHBOIMOJIOKHOTO MOJA.
OHHM 3aBUCST OT MEPBUYHBIX MOJOBBIX MPU3HAKOB U Pa3BUBAIOTCS MO BO3ACHCTBUEM
MOJIOBBIX TOPMOHOB (B MEPHOJ MOJOBOTrO co3peBanusi). K Takum mpu3Hakam OTHO-
CATCS OCOOCHHOCTH PA3BUTHSI KOCTHO-MBIIIEYHOM CHCTEMBI, BOJIOCSIHOTO MOKpOBA,
TEMOP Tron0ca, MOBEACHUE U JP.

ComaTHueckne NpU3HAKK 0co0€ei, 00YCIIOBICHHBIE MOJIOM, MOAPA3ACIIAIOTCS HA
TPU TPYIIIIHL;

1) ocpanuuennvie nonom — pa3BUTHE NPU3HAKOB OOYCIIOBIEHO T€HAMH, PacIo-
JIO’)KEHHBIMU B ayTOCOMAax 0CO0€H 000MX MOJOB, KOTOPbIE MPOSBISIOTCS TONBKO Y
ocobeil 0mHOTO Mona (TeHbl MOJIOYHOCTH €CTh Yy OBIKOB, HO MPOSBISAIOT CBOE IEH-
CTBHE Yy X JOUYEPEN);

2) Konmpoaupyembvle nOJIOM — PA3BATUE S3TUX MPU3HAKOB OO0YCIOBIECHO I'€HA-
MU, PaCHOJIO)KEHHBIMH TaKK€ B ayTOCOMAax 0COO€H O0OMX MOJIOB, HO 3KCIPECCHB-
HOCTh M MEHETPAHTHOCTh MX Pa3jMyHa y JIMI] Pa3HOro mona (pa3auuus B OKpacke
OTEPEHUs Y TITHIL, BOJIOCSHOTO MOKPOBA Y HEKOTOPBIX MJIEKOMUTAIOIINX );

3) cuennennslie ¢ nOJI0OM — IPU3HAKYU, PA3BUTHE KOTOPHIX 00YCIOBJICHO F€HAMM,
Pacnoio>KEHHBIMU B MOJIOBBIX XPOMOCOMAX

- pacnoaooicerHvie 68 X-Xpomocome Ha3bIBAIOTCS CLEMJICHHBIMU € X-
XPOMOCOMOM, TaKMX MPHU3HAKOB JUIsl YeNlOBEKa omucaHo okoso 200 (Hop-
MaJIbHOE I[BETOBOE 3PEHUE U JAJIbTOHU3M, HOPMAJIbHOE CBEPTHIBAHUE KPOBU
u reMounus u ap.);

- pacnoiodiceHHvle 8 Y-Xxpomocoye Ha3bIBAOT TOJaHAPUUYECKUMU MTPU3HAKAMM,
UX OMHACAHO 6 (Te€H OJHOM M3 POPM MXTHO3a, OBOJIOCEHHS HAPY>KHOTO CITYyXOBO-
o MPOX0Jia ¥ YUIHBIX PAKOBUH, CPEAHUX (halaHT NajblEB PYK U Ip.).

AHomanuu Koauuecmea noioewvix Xpomocom. IIpu HOpMATLHOM TEUEHUH ME03a
y JKEHCKOTO OpraHu3Ma o0pazyeTcsi OJIMH THIT FTAMET, COAEPKALIUX X-XPOMOCOMY.

OnHaKo TPy HAPYIIEHUM PACXOKIEHUSI MOJIOBBIX XPOMOCOM MOTYT 00pa3oBbI-
BaThCs €IIE JIBA TUIA — C JBYMsl MOJIOBBIMU XpoMocoMaMu (XX) v HE coaepKallue
noJIOBBIX XpoMocoM (0). ¥V My’>KCKOro opraHusma B HopMe 00pa3yeTcs JBa THMa ra-
MeT, comepkammx X- u Y-xpomocomy. Ilpy HapylmieHUH pacxo’KIEHUs MOJIOBBIX
XPOMOCOM BO3MO>KHbI BAPUAHTHI TAMET. CIEPMATO30Mbl C IBYMsI TIOJIOBBIMH XPOMO-
comamu (X7Y) 1 6€3 MOJOBBIX XPOMOCOM (Tabauua 2).
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Tabnuua 2 - BapuaHTbl FTeHOTUMNOB NPU HapYLIEHUN PACXOX[AEeHUS XPOMOCOM B
Meno3e

o o HepacxoxaeHne Xpomo-
HopmasnbHbIN Meno3 P A P

com
X X XX 0
HopmanbHblit X XX XX XXX X0
Meino3 Yy Xy Xy XXY YO
HepacxoxaeHue XY XXY XXY XXXY XYO
XPOMOCOM 0] X0 X0 XXO 0]0)

MpumeyaHue. XXX - cMHApOM Tpucomum X,
X0 - cuHgpowm Lleperuesckoro-TepHepa.
XXY nXXXY - cuHagpom KnaiHdenbTepa.

CMHaHApoMOpdbl MOTryT 06pa3oBbIBATLCS MPU HAPYLIEHUW TEYEHUS MUTO3a
npy AeneHMn COMaTUUYECKUX KMETOK B paHHeM ambpuoreHese ocobu. CogepkaHue
MONIOBbIX XPOMOCOM B Pa3HblX COMaTMUYECKMX KNeTKaxX Takux 0coGeili MOXeT OblTb
pasHoe (M03aM4HOCTb). Y 4efoBeKa MOFyT ObiTb pasHble CAydYaum Mo3auLn3Mma:
XXIXXX, XY/XXY, X0/XXX, X0/XXY n gp.

Mpumepbl pelweHns TUNOBbLIX 3a4ay
3agaua 1. PeueccuBHbIi reH remounum (HeCBEPTbIBAEMOCTb KPOBU) CLEM/EH C
nonom. OTel AeBYLWIKW CTpadaeT remMouauneid, Torga Kak ee maTb B 3TOM OTHOLUE-
HUW 3[40p0OBa U MPOUCXOAUT U3 CEMbKU, 6NAronNONy4YHON NO AaHHOMY 3a60/1eBaHUIO.
[leByllKa BbIXOAUT 3aMy>X 3a 340POBOro tOHOLWY. YTO MOXHO cKa3aTb 06 ux 6yay-
L MX CbIHOBbAX, AOYEPSIX, a TaKXe BHYKax 060ero nona (npu ycnoBum, 4Yto CbIHOBbSA
n foYepu He 6yayT BCTynaTb B 6pak ¢ HOCUTENAMU reHa remoguann)?

PeweHune:
["eH [feHOTUN
Femounns Xh XhXh, XhY
HopmanbHas xH Xhx -, x hY"

CBEPTbIBAEMOCTb KPOBU

OTeL, AeBYWKN - TEMOPUIMK, 3HAUUT, eANUHCTBEHHAA X-XpOMOCOMA B €ro reHo-
TUIMEe HECET PeLLeCCMBHbIN reH. 3Ty XpOMOCOMY OH nepefan cBoei govepu. MaTb fe-
BYLUKWN N ee npefku 340posbl. CnegosaTenbHO, NMosyvyeHHas OT Hee [o4Yepbto BTOpas
X-Xpomocoma MMeeT AOMMHAHTHbIA TeH HOpPMa/JibHOW CBEpPTbiBAEMOCTM KpoBW. Ta-
KM 006pa3om, B reHOTUMe HeBeCTbl TOMIbKO 0fHA U3 ABYX X-XPOMOCOM HeceT reH
remounumm (XHXh). X-xpomocoma B reHOTUMNE 340P0OBOI0 XeHnXa He COAEPXKUT 3TO-
ro reHa (MHaye oH 6bi1 6bl 6051€H). CbIHOBLS OT 3TOro 6paka nosyyarT OT oTua Y-
XPOMOCOMY, He cofepallyto FeHOB CBepTbIBAEMOCTU KPOBW, & OT Marepu - C O4U-
HAaKOBOW BEPOATHOCTbIO - NIM60 X-XpoOMoOcomy C reHoMm remodunum (Xh), nnéo X-
XPOMOCOMY C FreHOM HOpPMasibHOW CBepTbiBaeMoCTM Kposu (XH). B 3aBucumoctu oT
3TOr0 CbIHOBbS OYAYT cTpafjaTtb remoguavein nnm 6yayT 340poBbl. Joyepu e nony-
yaT OT oTua X-XpPOMOCOMY, C T€HOM  HOPMasibHOW CBepTbIBAEMOCTU KpOBW. lo-



3TOMY OHHM B JIFOOOM ciyyae OyayT 3J0POBBIMH, HO € BEPOATHOCTBIO 50 % Moryr
OKa3aTbCsl TETEPO3UTOTHBIMM HOCHTEISIMU TreHa reModunuu (nmojsydyeHHoro ¢ X-
XpPOMOCOMO#1 OoT Marepu). Ecnu BBeCTH reHeTrnueckne 0003HaYeHus, TO Habop MOJIo-
BBEIX XPOMOCOM Vy OTHA ACBYIIKHA XMy, y €€ Marepu — XX y CaMOM JEBYIIKU —
XX, y JKEHUXa — XY B pe3yJIbTaTe TAaKOro Opaka MOTYT POJMTHCS JECTH CO Clie-
AYIOIIUMU TEHOTUNAMHU U (PEHOTHIIAMU:

o xixh 3 X"y
o XUx", o XUX", 3 Xy, J Xy
Oeeowca 300po6asi — 0egouxd MANLYUK MANLYUK
HocumeIbHUuYd 300po8asi boseH 300p08
eemogunuu

JJist TOrO, YTOOBI BBISICHUTH T€HOTHIBI U (DEHOTUIBI BHYKOB 000€ro moja, pac-
CMOTPHM CIIEAYIOLIME CITYyYaH:

1. Ecnu 310pOBBIil CBIH KEHUTCS HA 3JI0POBOM JEBYIIKE, HU OAWH MX PEOCHOK
(BHYK NIEpBOM mapel) HE OyAET CTPaaaTh reMo(UINEH, TaK KaK B TEHOTHIAX POJUTE-
JIEA HET PELIECCUBHOIO I'EHA.

['eneTnyeckas 3anuch Opaka:

p: @ X'x" x 3 Xy

G:

Fi: @ X'x" 3 xy
300poBas 300pOBbL
0egouxd MANLYUK

2. Ecnm ke Ha 310pOBOM JIEBYIIKE KEHUTCS OOJBHOW CBIH MEPBOM Mapsbl, TO Te-
HETUYECKas 3amuch Opaka CJICIY oA

p: @ XUxH x 3 X"y
G:
Fi: @ X'Xx" 3 Xy
300p0Bast 0eBOYKA — 300p0Bblli
HOCUMeEIb 2eHa 2emMopuiIuY MATLYUK
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3. Eciii B Opak co 310pOBBIM MY>KUYMHON BCTYNUT J0Yb MEPBOM Maphl, HE SIBJIS-
FOIIASICS. HOCUTENBHUIIEH reHa reMO(HInm, TO BCE UX ACTU OyIyT, ECTECTBEHHO, 3/10-
POBBI.

['eneTnyeckas 3anuch Opaka:

p: @ X'x" x 3 XUy

G:

Fi: @ X'x" 3 Xy
300po8asi 300pOBbL
0esoykd MANLYUK

4. Ecnu ke B Takoi Opak BCTYNUT AOYb NEPBOW Mapbl — F€TEPO3UTOTHBINA HOCH-
TENb F'€Ha FeMO(UIINK, TO MOJIOBUHA €€ CBIHOBEH OKaXKYTCs reMo(puankaMu (OHHU M0~
JYYarT OT Marepu X-XpoOMOCOMY), a BCE €€ AoYepu OyayT (PEHOTUNMUYECKH 310PO-
BbI, HO 13 HUX 50 % MOTYT OKa3aTbCs HOCUTEISIMU T€HA TeMO(UINH (reTepO3UTOT-
HOE COCTOSIHUE).

P: o xixh 3 X'y
¢ OO OO0
Fi. 2 X"X", o XXM 3 Xy, 3 Xty
300p08ast 0eGOYKA — 300poBasi O0NbHOT 300p08bili
HocumeJib eend 0egouKd MATLYUK MATLYUK
eemopunuu

[Tpn OOCY>KIeHMM T€HETUYECKUX 3a]a4 HEOOXOAMMO TOMHUTH O CTaTUCTHYE-
CKOM (BEPOSTHOCTHOM) XapakTepe MOJIydaeMbIX PpE3yJIbTaTOB. KOJIMYECTBO JACTei
Jake B MHOTOJIETHBIX CEMbSIX HEIOCTATOYHO JIJIsi TOTO, YTOOBI MOXKHO OBLIIO MpUME-
HATH 3aKOH OOJIBIIMX YUCEN U OXKMJIATh, YTO (PAKTHUECKOE pacHICTIZICHUE O (PEHOTH-
ny Oyjaet OnMM3KKUM K TeopeTrueckomy. Ho ecnu paccmaTtpuBatrh HE OTACTbHBIN Opak,
a Bce Opaky Takoro TUMA B MOMYJISIIIMM YEJIOBEKA, TO COTJIaCHE TCOPUH C MPAKTUKON
OYJET TOCTATOUYHBIM.

3aoaua 2. Ot ckpeumBaHus JABYX 3€JCHBIX KAHAPEEK ObLI MOJYYEH MTEHEI —
KOpPHYHEBas camka. M3BECTHO, 4TO KOpPUYHEBAs OKpacka KaHAPEEK 3aBUCUT OT pe-
LECCUBHOTO CUEIUICHHOTO C MOJOM TeHa. OnpeaeinM BEPOSTHOCTh MOSIBICHUS KO-
PUYHEBOIO camIila OT TAKOTO CKPEIIMBAHMSI.
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Pewenue. B nanHoM ciyvae claeayeT MOMHUTb, YTO Y TITHUIL TOMOTAaMETHBIM SIB-
JSIeTCS MY>KCKOM TMOJI, @ TETePOraMeTHBIM — >KEHCKUI. BeposaTHOCTh MOSBICHMS KO-
PUYHEBOIO CaMlia B TAKOM CKPEIIMBAHWU PaBHA HYJIO, MOCKOJBKY B JHOOOM Cilyyae
OJTHY M3 X-XpOMOCOM OH MOJIYYHUT OT FE€T€POraMeTHON MaTEPH C 3€JICHBIM ONEPEHUEM
1 OyAET 3EJICHBIM.

I'en [TpusHax 3e1enas 3e/1eHvlil

B 3eJICHBIN p: 9 XV ox 3 X°x°

b KOPHYHEBBIH - @

B/B By~ —
Fi: X°XP X% XPYT, XV
3ejleHblll  3e]eHblil  3e]leHdsl  KOpu4-
Hesdsl

TEMA 6. MOJIEKYJIAPHBIE OCHOBbI HACJIEACTBEHHOCTH

Henp 3aHATHSA: W3YYATHh OMOXMMHYECKOE CTPOCHUE HYKIIEMHOBBIX KHUCIIOT, CTPOE-
Hue 1 ouonornueckyto poas JJHK, 0cOOEHHOCTH CTPOEHHUS U PO PA3JIMYHBIX THIIOB
PHK, nponiecchbl TpaHCKPHUIILIUK ¥ TPAHCIIALUN, CBOWCTBA TEHETHYECKOTO KOAA.

KoHnTpoabHbIe BONPOCHI:

1. HMcTopust OTKPBITHS HYKJIEMHOBBIX KUCIIOT, UX OMOXUMHUYECKOE CTPOCHUE.
JIHK: cTpykTypa, CHHTE3 B OMOJIOTHYECKas poJib.
PHK: 0coGeHHOCTH CTPOEHUS U OMOJIOTHYECKAst POJIb PA3HBIX €€ TUIIOB.
CunTte3 Oernka B KJIETKe. TpaHCKpunusl.
CunTte3 Oenka B KiIeTke. TpaHchsus.
['eHeTruecKkuii KO 1 €ro CBOMCTBA.

ISl

Teopernueckast 4acTb
HyxnenHoBbIE KUCTOTHI OTKPBITHI B 1868 rony ®@puapuxom Muiiepom.
Crpykrypuoii eaunuueii JIHK saBnsiercs Hykaeomuo. Kaxnaplii HYKICOTH
COCTOMT MX TPEX KOMIOHECHTOB. MOJIEKYJIBl (OCPOPHOH KHUCIOTBI, MOJICKYJIbI
NEHTO3HOIO caxapa — JA€30KCUPHOO03bl, MOJIEKYJIBI A30THCTOrO0 OCHOBaHWA. (Cxema
CTPOEHUS HYKJICOTUAA NPEACTaBIeHA Ha pucyHke 10.
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4 -CI' [Oes3okcH iC-1 a3oTmncTtoe ocHoBaHue
\ pubosa /
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I
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PucyHok 10- Cxema cTpoeHuna Hykneotmnga (no C.M. NepieH30HY)

Ona monekynbl AHK XapakTepHa CTPYKTypa Tpex BUAOB - TMepBUYHaA,
BTOpMYHaa W TpeTu4yHad. [lepBuyHaa cTpyKkTypa LAHK coctout un3
HYKNEOTUAHbIX Lenei, BTopuyHasa cTpykTypa AHK 6bina cpopmynmpoBaHa B
1953 rogy . YotcoHOM u @. Kpukom: ABe uayuine paaom HUTU, CKpPenseHHble B
LOBONHYIO cnupanb, AMaMeTp cnuvpanu coctaBnseT 2 HM, AauvHa wara - 3,4 HM. B
KaXablil BUTOK BXoanT 10 nap HykneotnaoB. KaxXablil HYKeOTU OAHON LEenoyKku
CoeAnHAeTCA BOLOPOAHbIMM CBA3AMW C HYKNEOTMAOM [LPYroi LenoykM CTporo
KOMMN/IeMeHTapHO (CM. nepBoe ¥ BTOopoe npasuna . Yapragpda), aTo obecneymBaeT
MPOYHYK CBA3b ABYX Llenerl M COXpaHeHMe PaBHOro PacCTOAHMA MeXAY HUMMK Ha
BCEM MNPOTAXKeHUU. TpeTuyHada cTpykTypa AHK Xapaktepusyercsa TemM, UTO Ha He-
KOTOPbIX yyacTKax ABoWHasa cnupanb AHK MoXxeT noasepratbCa AanbHenwWwen cnu-
panu3auum ¢ obpasoBaHMEM cynepcrnupany UM OTKPbITOW KONbLEeBOW dopMbl. Ta-
Kas CTpyKTypa obecrneymBaeT 3KOHOMUYHYIO YNakKoBKY monekynbl JHK B xpomoco-
Me (pUCyHKn 11 n 12).

AMepuKaHcKnin 6uoxmmmk 3. Yapradd (1948) chopmynuposan npasuao cooT-
BETCTBMA (KOMNNEMEHTAPHOCTb) OCHOBAHUI B MOMIEKYTaX HYKNENHOBbIX KUC/OT:

1. MondapHoe cofepXaHue ageHMHa B monekyne JHK paBHO MmonapHomy

copepXaHuio TumnHa - A=l

2. MonapHoe cofepxaHue ryaHnHa B monekyne JHK paBHO MONSApHOMY
r

cofepXaHuto LUTO3NHA - —=

3. CymMa nypuvHOBbIX OCHOBaHW B MoneKynax pasfimyHblx AHK He3aBucu-

MO OT WUX MNPOUCXOoXAeHUAaA paBHa CyMME NUPUMUANHOBDLIX OCHOBaHUN -
(A+T) =1

(T+U)
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PucyHok 11 - Cxema CTPOEHUSA 0Tpe3Ka pa3BepHYTON ABYXLENOYEYHOW
monekynol AHK (no C.M. MeplweH30HY)

Msoraq
1A, ‘"B HIT
III'UCIKDVI

a 6
a- BTOPUYHas CTPYKTypa; 6 - TpeTuyHasa CTpyKTypa
PucyHok 12 - Cxema ctpoeHus monekynbl AHK (no C.M. N'epLlieH30HY)

311 npasuna no3sonunun K. YoTcoHy n ®. KpukKy ycTaHOBUTb CTPYKTYPHYHO
opmyny monekynsl AHK.
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OHK nmeet ase pyHKumun:
1) pennukaymsa, T. e. BOCNPOM3BeLeHNEe caMOl cebs;
2) peannsaumns reHeTUYeCKOM UHopMaLuu.

Pennukauna monekynol OAHK npoucxognt noatanHo. Ydactok AHK, rpge
Hayanu pacnnaetarbCAd KOMMAEMEHTapHble HUTKW, Ha3blBAETCA BWUIKOW pensivkauuu.
[Mpouecc pennnkaunu naeT aHTMnapanfienbHo, ofHa HUTb nNUaupyoLwasa, gpyrasa -
3anasgbiBatolliad. Slinaupytlowas HUTbL CUHTE3MpyeTca OT 5'-KOoHUA K 3'-KOHLUY npwu
yyactum epmeHta AHK-nonmmepasbl. 3anasfgbiBaroliad HUTb CUHTe3UpyeTca OT 5'-
KOHUAa K 3'-KOHLUY, HO C 06pa3oBaHMEM OTPEe3KOB, NPOYHOE COEAUHEHME KOTOPbIX
OCYLLeCTB/AET (pepMeHT nurasa, UxX HasbiBalT parmMeHTaMy OKasaku - Mo UMEHWU
OMUCaBLLEro Ux AMOHCKOro y4YeHoro (pucyHok 13).

PucyHok 13- CTpyKTypa pennnkaynoHHon sunkn AHK
(no b. AnbbepTcy n ap.)

Pennukauna AHK npoucxoAuT MONYKOHCEPBATUBHO: KaXfjasa [oyepHAs
monekyna AHK coctouT vM3 O4HOW MCXOQHOW POANTENLCKOW chnvpanu U OLHOW
BHOBb CUHTE3MPOBaHHOI Lenw.

Peanusaumns HacnefCTBEHHON WHMOPMaLUN B K/eTKe - MPOLECC MOCTPOEHUS
COOCTBEHHbIX 6enKOBbIX (JOpM MO 3af4aHHO nporpamMme, OH BK/KOYaeT ABa aTana.
MepBblii 3Tan Ha3blBAaeTCA T PaHCKPUNLMENA, OH NPOUCXOANT B Ape KneTku. BTopow
aTan HasblBaeTCs TpPaHCASALMENA, OH NPOMUCXOLUT HA pubocomax.

Ons peanusauunm HacneaCTBEHHOW NHopMaLmu Heo6XoaMMbl
pnboHyknenHosble kucnotbl (PHK). PHK - 6uonornyecknini nonumMep, SenstoLmninca
MepeHOCYMKOM TeHeTMYEeCKOn MH(popMauumM M COoAepXKalunica B XpoMocoMax W
umTonnasme. Xmmumyeckad cTpyktypa PHK HanomuHaeT cTpyktypy AOHK, HO 310
OMHAapHas HUTb CO 3HAYUTENbHO MeHbLUeil MONEKYNAPHON maccoil. B oTamume ot
OHK, B PHK caxap Am3okcupu603a 3ameHeH Ha pub0o3y, a BMECTO TUMMUHA -
ypauun. Mo @yHKumam pasnnyarT cnegyrouime sngsl PHK:

1 NHpopmaymoHHaa (maTpuyHan) - PHK (MPHK) - coctaenset okono 2 % ot
Bcel PHK kneTkn. CuHTesnpyetca Ha ogHon m3 uenn AHK. B pesynbtate MPHK
COLEPXUT reHeTUYecKylo 31 MHopMaLmMo B BUAE NOCNEL0BaTe/IbHOro



YEPENOBAHUS  HYKIICOTHMIOB, TMOPSAAOK  KOTOPBIX TOYHO  CKOIMPOBAaH C
COOTBETCTBYIOLIETO y4acTka TreHa. [Ipomecc KOMMpOBaHMS TIE€HA HA3BIBACTCS
mpanckpunyuer, OHa TMPOUCXOAUT B sanape, aanee MPHK BbIXOOMT B mUTOIIIA3My,
pacronaraeTcss Ha pudOCOMax U SIBISETCS KOOOHOM — WH(POPMALMOHHON MaTpULICH
Ui OuocuHTE3a OenKa.

2. Tpancnopmuaa (TPHK) — cunresupyercs B sape, HO (QyHKUMOHUPYET B
nuroriazme. OIHa MOJIEKYJIa COAECPKUT 75-90 HYKIIEOTHAOB, BTOPUYHAS CTPYKTYPA
B BUJE KIIEBEPHOIO JIUCTA, COCTOAIIAA U3 TPEX YYaCTKOB. CpenHuil y4aCTOK HECET
anmuxooor (3 HYKICOTHJAA), ONPEACTSIOIMIA  MECTO  MNPUKPEIUICHHS K
cootBercTBytomeMy komony MPHK. Jlons TPHK cocraensier mpumepno 15 % ot
Bceil PHK. OyHKIMs — TpaHCHOPTUPOBKA aMUHOKHUCIIOT K MECTY CUHTE3a OeJKa.

3. Pubocomanvnasa (pPHK) — komnonentsl pubocoM (coctapinser 80 % Bceit
PHK). Mmeetcs Tpu Buaa, pa3nuyarouxcsi MO0 MOJIEKYJISPHON Macce. YUYacTBYIOT B
OMOCHHTE3E PUOOCOM.

VY aykapuot B JIHK Hapsany ¢ yuyacrkamu, koaupyromumu pPHK, TPHK u mo-
JUPENTUIBI, UMEIOTCA (PparMEeHTHI, HE COACPXKAIINE TCHETHUYECKYI0 MH(OpPMALIMIO.
OHM MOJy4YMIM HAa3BAHWE WHTPOHOB, B OTJIMYME OT KOAUPYIOIUX (PParMEHTOB, KO-
TOPBIE HA3BIBAKOTCA SK30HAMHU.

HMHTPOHBI CYUTHIBAKOTCS OJHOBPEMEHHO M 3K30HAMH, IO3TOMY IEPBOHAYAIBHO
nPHK 3nauntensHo mnunHee, yeM 3penas MPHK. Co3peBanue, wiaum MpOLECCHUHT,
uPHK npennonaraer ynajieHue (CrutaiiCHHT) MHTPOHOB M CIIMBAHWE OCTABIIMXCS 33-
30HOB B CTporom mnopsjake. B mponecce cmaidicunra oOpasyetcst 3penas mPHK
(MPHK), koTopas cOaepKuT TOJBKO Ty MH(OpPMaIMIO, KOTOpas HeoOXoauma AJis
CUHTE3a COOTBETCTBYIOIIETO NOJIATIENTHIA.

TI'enemuueckuil K00 — cucTemMa 3aMUCHA TEHETUYECCKONH MHQPOPMALMK B MOJIEKYJIAX
HYKJICMHOBBIX KHCJIOT B BHJE OIPEACIICHHON MMOCIEI0BATEILHOCTH HYKJICOTH/IOB.
BriepBble ujest 0 CyniecTBOBAHUM FEHETMYECKOTO KoJia chopmynupoBaHa A. JlayHom u [
I'amoBbM B 1952-1954 1T., KOTOpPBIE TIOKA3AJIM, YTO MOCIICIOBATENBHOCTE HYKJICOTH/IOB,
OJTHO3HAYHO OIPEIEIISFOLIasl CHHTE3 TOM WM MHOM aMUHOKHUCIIOTHI, TOJDKHA COACPIKATh
HE MEHEE TpeX 3BeHbeB. [lo3aHee ObLIO JOKA3aHO, YTO Takas MOCIEAOBATEIBHOCTh
COCTOMT U3 TPEX HYKJICOTUIOB, HA3BAHHBIX KOJIOHOM, MJIU TPUILIETOM.

bnarogapst pabotam amepukaHckux renetukoB M. HupenOepra, C. Ouoa, X. Kopa-
HBI, U3BECTEH HE TOJIKO COCTAB, HO M MOPSAAOK HYKJICOTHIOB BO BCEX KOJOHAX.

PacumgpoBka koga — kpynHeiimee noctiwkenue omosornn XX Beka. K 1966
roJly TCHETHYECKUH KO/ paciiv(PpoBaH MOJHOCTHIO (MPUIIOXKEHHE 1).

CBoiicTBa reHETHYECKOT0 KOAA
Vuueepcanvheiii — XapakTepeH AJ BCEX KUBBIX OPraHU3MOB.
1punnemen — xaxxaasi aMUHOKUCIIOTA KOJIUPYETCS TPEMSI HYKJIEOTHIAMM.
Henpepwigen — MEXAy TPUILUIETAMKU HET CBOOOIHBIX HYKJICOTHIOB.
Henepexprisarowuticsi — COCEHUE TPUIJIETHI HE UMEIOT 00X OCHOBAHUH.
. Buipooicoennwviti (M30BITOUHBIN) — TAK KaK BCE AMUHOKHUCIIOTHI KOJMPYOTCs OoJee
YEeM OJTHAM KOJIOHOM (MCKITFOUCHHUE — METHOHHMH, TPUNTO(aH ).
6. Komwmuneapnocms. Mexay Mmocie- 3 AOBATEILHOCTBIO HYKICOTHIOB U KOAUPY-
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€MOM MOCIEA0BATENIEHOCTHIO AMMHOKHUCIIOT CYIIECTBYET JIMHEHHOE COOTBETCTBHUE.

B KOHIIE K&KIOro reHa MMEHTCS CHELUAIBHBIC TPUIUIETBL — MEPMUHAMOpb
(VAA, YAT u YT'A), kaX1blid B3 KOTOPBIX 0003HAYAET MPEKPALLIEHUE CUHTE3a MOJH-
MENTAIHON LIETIH.

Tpancaauua — niepeBoa NOCIEN0BATENBHOCTH HyKIeoTHA0B MPHK B mocneno-
BaTEIBHOCTH AMUHOKHUCIIOT B MojiekyJie Oenka. [lepen tpancnsuueit TPHK akTiBu-
pyroTcs ¢ oOpazoBanueM amuHoali-Tpancnoptabix PHK. B mporecce TpaHcusimu
BBIJCIISIFOT TPHA CTAMKU . MHULMALMS, JJIOHTALMs U TEPMUHALMS.

Huuyuayua. Ipoucxomut Ha pudocomax. OOpazyeTcss HHULAUPYOIUH KOM-
wiekc: PHK cBsa3piBactea ¢ manoi cyoweannuneii, a TPHK — ¢ amuHokucnoToi
(METHOHMH). 3aT€M K 3TOMY KOMILUIEKCY MPUCOEAUHSACTCS O0MbIas CyObeAMHHLIA.

Anonzayusa — npouecc o0pa3oBaHUs MOJUNECNTUIHON 1enu. Pubocoma umeet 2
LEHTPAa — AMUHOALMIBHBIA U NEeNTHIMIBHBIA. Pubocoma apwkercs Baonb nPHK, B
AMUHOALWIBHBIA LIEHTP MOMNAAACT HOBBIA KOJOH. K HEMY NPHUCOEIUHAETCS CBOUM
AHTUKOIOHOM COOTBETCTBYIOIIAs TpaHcrnopTHas PHK. Mexay amMuHOKUCIOTaMHU
BO3HUKAKOT MENTUAHBIE CBA3HA. PUOOCOMA TBHKETCS NAJIBILE U T. 1.

Tepmunauua — NpouUEecC MPEKPALLEHUST CHHTE3a OeNKa, KOrja B aMUHOAL Wb~
HBIA LEHTP MONAAACT OJWH M3 TPEX TEPMUHHUPYIOIIUX KOAOHOB. [Ipn yuactum Qax-
TOPOB TEPMHUHALMKU OEJIOK OTCOEAMHSAETCS OT PUOOCOMBI. PHOOCOMBI pacxomsTcs,
uPHK pacnanaercs. Ha onnoit monekyne PHK paGoraer MHOTO prdOCOM, KOTOPHIE
HA3BIBAKOTCS HOAUCOMAMU.

3aoanue. Peuienne 3a1a4 u3 cCOOpPHUKA.

IIpumepsl pewienus 3agay
Onna w3 neneit pparmenra mosekyiasl JIHK umeer crneayroinyro mocneaona-
TENBHOCTh HYKJIEOTUIOB:

I-I'-I'-A-T-A-A-1I-A-T-A-T.

YKaKUATE CTPOCHUE NPOTUBOION0KHOM tenu JTHK.

YKaOKATE MOCNEN0BATENBHOCTh HYKIIEOTHAOB B MoJiekyne nPHK, mocTtpoeHHoi
Ha oToM yyactke uenu JIHK.

Kakas mocnenoBarenbHOCTE AMUHOKHUCIIOT KOAUPYETCA MOCIEA0BATENBHOCTHIO
a30THCThIX OcHOBaHWH B 1ienu JJHK (mpunosxxenue 1).

Pewenue. 110 npuHUMIly KOMIUIEMEHTAPHOCTA CTPOMM CHAYajla 2-K0 LEMb
¢parmenta monekyabl JIHK, a 3arem — nocnenoBarenbHOCTh HYKJICOTHAOB B MOJIE-
kyne nPHK.

Tueny JHK T'-T-T - A-T-A - A-I[-A - T-A-T
T | | R |
Huyens JHK I[-1[-1] - T-A-T - T-T-T - I[-T- A
WPHK T-T-T - A-Y-A - A-I[-A -T-A-Y
AMUHROKUCIOM®BI. 2JIUHUUH u30ﬂeﬁuun MpEeoHuUH acnapacunoean
331<uc110ma



TEMA 7. TEHETHYECKHE OCHOBBI OHTOI'EHE3A

He.]'lb 3aHATHA: U3YINTL CYIIHOCTL B3aUMOCBA3HM MCIKAY I'CHAMM W IIPU3HAKAMHU,
IIPUHIMIIBI 1 MCXAaHHU3MbI F'C¢HHOM AKTUBHOCTHU B OHTOI'CHE3E.

KoHnTpo/ibHbBIE BONIPOCHI:
[ToHsiITHE M TEHETHYECKAs CYITHOCTh OHTOTECHE3A.
BrusiHue reHa Ha pa3BUTHE MPU3HAKA Y MPOKAPHOT U 3YKAPHOT.
JuddepeHunanbHas aKTHBHOCTb TEHOB.
Perynsiuust AeiCTBHS TEHOB Y MPOKAPUOT U 3YKAPHOT.
BnusiHue cpenpl Ha pa3BUTHE MPU3HAKA.
Kputndeckue nepuobl B pa3BUTHU.
Teopernueckast 4acTb
HWHnuBryanbHOE pa3BUTHE OCOOHM HA3bIBACTCS OHTOreHE30M (3. I'ekkenb, 1860).
Oco0bro, WM MHIUBUAOM (OT Jnart. [ndividuum — HENETMMbIN) HA3bIBACTCS HEMC-
JMMBIHA fanee opranusm (ot nar. Organizo v Gpanl. Organisme — yCTPaAUBAKO, MPAIAO
CTPOMHOCTB). [ TaBHBIE CYHIECTBEHHBIE MPA3HAKK OCOOM — 3TO €€ LENOCTHOCTD, CTPOrast
B3aMMO3aBACUMOCTb BCEX YACTEH, OPraHOB ¥ CHCTEM OpraHoB. PaznennuTts 0coOb HA Ya-
ctu 0e3 notepu MOpHoPyHKIIMOHATTBHON WHANBAIYATEHOCTH HEBO3MOKHO.
OHTOreHe3 BKJIFOYAET ABE TPYMITBI TPOLECCOB: MOPPOTEHE3 U BOCITPOU3BEICHUE

(pENPOAYKIIHIO).

SN s W=

OHTOreHe3 MHOTOKJIETOYHBIX OPraHM3MOB COMPOBOKIAETCS PSIOM OOMIMX OC-
HOBHBIX MTPOIIECCOB;
POCT — YBEJIMUEHUE YHUCIIA KIIETOK UM UX 00beMa (PacTSKEHUE ),
TUCTOreHe3 — oOpa3zoBanue U JuPepeHIUPOBKA TKAHEH;
OpPraHoreHe3 — 00pa3oBaHKE OPraHOB U CUCTEM OPraHoB,;
MopdoreHe3 — (HOPMUPOBAHKE BHYTPEHHUX M BHEHIHUX MOP(OJIOrMYECKUX
MPU3HAKOB,
¢ (PU3M0JIOrO-OMOXUMHUYECKHUE MPEOOPA3OBAHMSI.

VY 5KMBOTHBIX B&XXHYIO POJIb B PETYJISIIMM OHTOTEHETHYECKUX MPOLECCOB MIPa-

FOT SHJOKPHUHHAS M HEPBHASI CUCTEMBI. B OHTOT€HE3€ BBICIIUX KMBOTHBIX BBIICIISEOT
CJICYIOMIME ATanbl (MEPUOJIbI) OHTOTECHE3A:

® MpeA3apoAbILIEBbIA (MTPEIMOPUOHAIBHBIN) — PA3BUTHE MOJIOBBIX KIIETOK (rame-
TOTEHE3) U OIJIOJOTBOPCHHUE,

® 3apOABILICBBIA (3MOPHOHANBHBIN) — PA3BUTHE OPraHu3Ma MOJ 3AIMUTON siLe-
BbIX ¥ 3aPOJIBIIIEBBIX 000JIOUEK WITH MO 3aIMTONH MAaTEPUHCKOTO OPraHU3Ma,

® [I0OCJIE3aPOABILIEBBII (TOCTIMOPHOHAITBHBIN) — A0 JOCTHXKEHUS MOJIOBOM 3PENo-
CTH ¥ B3POCIIOE COCTOSTHUE — PA3MHOKEHKE, 3a00Ta O MOTOMCTBE, CTAPEHUE U THOETb.

Jupgepenyuposxka — npouecc GopMUPOBaHUS CTPYKTYPHO-(YHKIIMOHATBHOM
OpraHM3alli KJIETOK, B PE3YyJbTaTe  KOTOPOrO KJIETKM MNPHUOOPETAKOT CHOCOO-
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HOCTb K BBITTOJIHEHUIO OMPEACTEHHBIX (PYHKIIHIA.
[TocnenoBarenbHOCTH 3TANnoB AUP(HEPEHIIMPOBKH:
® [ECPBONPUUYMHON TUPPEPEHUUPOBKU KIETOK SIBJIIETCS XUMHUYECKAsT Pa3HOPOI-
HOCTh IUTOIIA3MBbI KJIETOK, KOTOPasi YBEIMYABACTCS MOCIIE OIMJIOI0TBOPEHHMS,
® XMMHUYECKas Pa3HOPOJHOCTb LUTOIIA3Mbl O1acTOMEpPa, B Pa3HbIX OmacTome-
pax pa3HbIe UHAYKTOPSI,
® Ppa3HbIC MHIYKTOPHI BKIIFOYAKOT B pa0OTy pa3HbIC TEHBI;
® CHUHTE3UPYIOTCS pa3HbIe OCIKHU U (PEPMEHTHI;
® paznuYHbIE PEPMEHTHI KAaTATU3UPYIOT PA3HbIC TUITbI OMOJIOTUYECKUX PEAKIHA;
® B Pa3HbIX OJacToMepax WACT CUHTE3 PA3HbIX THMO-TKAHECTICHM(PUICCKUX OEITKOB,
BCJIE/ICTBHE YET0 00pa3yroTCs IPYTUE THITHI KIIETOK (MOPQOoIornyeckas pa3HOPOJHOCTB ),
® Ppa3TUYHBIE THIBI KJIETOK 00pa3yroT pa3HbIe TKaHH,
® 13 pPa3HbIX TKaHEH (POPMUPYIOTCS PA3HBIE OPTaHbl.
Mopdghozene3 (HhopmMo0oOPa30BAHUE) — BHEIIHEE MPOSIBICHUE PA3BUTHS OPraHu3-
Ma. B xoae Mopdorenesa KOJIMUECTBEHHBIE M3MEHEHUS EPEXOAAT B KAYECTBEHHBIE.
Mooughuxkayuonnaa u3mMeHuU80CHb — N3MEHUYUBOCTh (PeHOTUIIA O€3 TEHOTHUIIA.
[TporcxoauT Moa BO3ACHCTBHEM BHEMIHUX (PAKTOPOB BHEIIHEH Cpeabl HA ()epMEHTa-
TUBHBIE PEAKIMH, MPOTEKAIOLINE B OPraHU3ME, U HOCUT NMPUCIIOCOOMTENbHBIA Xapak-
Tep. OHA HEHACIIEICTBEHHAS.
[Ipn u3MeHEHUN YCIIOBUH Cpellbl WHOTAA NMPU3HAK M3MEHSETCS TaK K€, KaK W
NOJI BIUSTHUEM JICHCTBUS T€HOB, HO HEHACIICACTBEHHBIC — 3TO (PEHOKOMHH.
Kputnueckumu neprogaMu Ha3bIBAKOT MEPUOIBI SMOPUOreHe3a, HanOObIICH
YYBCTBUTEIIBHOCTH 3apoAbllia K BO3ACHCTBHIM (DaKTOPOB BHEIIHEH Cpefbl (TEMIe-
parypa, HH(EKIIMH, JIEKAPCTBA).

3aoanue 1. 3apucoBarh NMOCICAOBATENBHYIO LICMb MPEBpAIICHU (PEHUIAIaHuHA B
HUKOTHUHOBYIO KMCJIOTY. OTBETUTH HA BOMPOC: «YTO MPOU30HAET NMPU MyTALIUU I€HA,
KOHTPOJIMPYIOLIETO 2-5 3Tarbl npeBpalieHus (heHunaianuHa?y.

3aoanue 2. CoctaButh TAONHILY 3 IO XaPAKTEPUCTUKE KPUTUUECKUX MEPHUOJIOB B 3M-
OpHOreHe3e KpPymHOrO PoraTtoro CKoTa, Kyp.

Tabanua 3 — XapakTepucTuka KPpUTHYECKHX NIEPHOAOB B SMOPHOreHe3e KPyHOro
0raToro CKOTa M Kyp

Bu ITepuon Copeprxanue nmpoueccoB
3MOPHUOTEHE3A opraHoresnesa u JupGepeHIMPOBKH
KpymnHelii porarelii
CKOT
Kypei

3aoanue 3. CoctaButh TaONMILy 4 MO XapaKTEPUCTUKE TeMOrI00MHA TUI0a U B3POC-
JIOTO OpraHu3Ma.

Tabanna 4 — XapakTepucTruka reMorJioONHOB IVI01a H B3POCJIOT0 OPraHu3Ma
| Tun remornoOuHa | [lonunenTuaHele LENH |
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TEMA 8. MYTAIIMOHHAA UBMEHUYNBOCTb

He.]'lb 3aHATHA: U3YIUTDH KHaCCI/I(i)I/IKaHI/IIO MYTaI_II/Iﬁ U MEXQHU3MBI JICHCTBUS OCHOB-
HBIX I'PyHII MyTarcHOB U aHTUMYTAr¢HOB, O3HAKOMHUTLCA € ITPOLHCCCOM PCIlapalru.

KoHnTpo/ibHbBIE BONIPOCHI:
1. TloHdaTHE MyTallMK U MyTarcHa.
Knaccudukanus myTanmid.
XapakTepucTUKa FTeHOMHBIX, XPOMOCOMHBIX M T€HHBIX MYTaLHii.
DEHOTUTUYECKHE OCOOEHHOCTH MOJUIUIONAHBIX OPTaHU3MOB.
DU3NYECKUE, XUMUYECCKUE U OMOJIOTUYECKUE MyTarcHbl. MexaHu3M MyTarcH-
HOTO JCHCTBUA. 3HAYEHUE MHAYLMPOBAHHOIO MYTArc€HE3a B CEIECKUMOHHOM
[PAKTHKE.
6. 3aKOH rOMOJIOTUYECKHUX PSAOB HACIEACTBEHHOW n3mMeHunBocT H. Y. BaBuno-
Ba U €r0 3HAYCHUE TSI TPAKTUKH.
7. Penapupyroliye CUCTEMBI KJIETKH, aHTUMYTAreHHl.

Al

Teopernueckast 4acTb

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

Mymauusa — BHE3aIHBIE U3MEHEHUS NTPU3HAKA, B OCHOBE KOTOPOT'O JIEXKAT KOJIU-
YECTBEHHBIE WJIA KQUECTBEHHBIC U3MEHEHUSI T€HETUYECKOr0 Marepuaa.

Mymacene3 — nporiecc 00pa3oBaHust MyTalnuid. MyTareHe3 MokeT ObITh CIOH-
TaHHBIM, KOT/Ia MyTallk BO3HUKAIOT B MPUPOAE O€3 BMEIIATENBCTBA YENOBEKA, U WH-
QYIHMPOBAHHBIM, KOTJIa MYTALIMM BO3HUKAKOT UCKYCCTBEHHO.

Mymazenst — GaKkTOPbl, BBI3BIBAIOIIME My TN

- pusuyeckue — ynsTpaduOIETOBBIC JTyUYH, NOBBILICHHAS TEMIIEPATYPa, HOHU3U-
PYIOLLUE U3ITYyYECHMUS,

- Xumudeckue — aHanoru HykiaeotnaoB JIHK, HHruOMTOpbl CMHTE3a HYKIIEUHOBBIX
KHCJIOT, aJIKAJIOUIBL, CONTM TSHKETBIX METAIIOB, MHCEKTULIUIbI, TEPOULIAIb;

- buonoeudeckue — BAPYChl, OAKTEPUH, TEIIbBMUHTBI, aKTHHOMULETHI, PACTUTEIb-
HBIE SKCTPAKTHI, )KUBBIE BAKLIMHBI, IEKAPCTBEHHBIE MPETIAPATHI.

Mpymanmepl — OPraHu3MBbl, MOABEPTILUECS MYTALUSAM.

3akon 2oMoN02UYECKUX PAOOE 6 HACIe0CMEeHHOoU usmenuusocmu (H. 1. Basu-
J108): 6UObl U POObL, 2CHEeMUUecKU 01U3KUe, XapaKmepu3yiomeca CX00HbIMU PAOa-
MU HACEOCHIEEHHOU UMEHUUBOCMU. 3HAA PAO (hopm ¢ npedenax 00HO20 euoa,
MOJMCHO RNpeoeuoemsv HAX0MCOeHUe ROO0OHBIX (hopm y Opy2ux 6uooe u poooe
(aneOuHU3M, KapJIUKOBOCMb).

Bce Myranmu kiaccu(puuupyroT MO CTENEHW BOBJICUYEHUS T€HOMA B MYTal[MOH-
HBI TIpoLIECC, MO0 XapaKTEPy ACHCTBHS T'€HA, MO XapaKTepy NPOSBICHUS, B 3aBUCH-
MOCTH OT HAIIPABJICHUS MyTHPOBAHHSI.



Kaaccuduxanus Mmyranmii no cTeneHu BOBJICYCHHUS TEHOMA
B MYTAUHMOHHBII Iponecc

1. I'enomnwie mymayuu — 00yCIIOBICHBI U3MEHEHUEM UM CIIa XPOMOCOM.

Honunnououa — V3MEHEHUE YUCIIA XPOMOCOM KPAaTHO TamjiougHOMY HaOopy.
OCHOBHBIE TUIOJOBBIC, OBOILIHBIC W 3CPHOBBIE PACTEHUS SIBISIOTCS MOJUILUIONMAAMH.
[TonummonaHbli psa kapTodens BKIIOYACT BUABI, COACPKAIIUE B KieTkax 24, 48, 72,
96, 120 u 144 xpomocomsl, maeenst — ot 20 no 120 xpomocom. Tlommmnonaus y xu-
BOTHBIX MPAKTAYECKH HE BCTPEYACTCS.

I'emeponnouous (aneyniouous) — o01Iee U3IMEHEHUE YUCTIa XPOMOCOM IO OT-
HOILIEHUIO K AWIJIOMIHOMY MOJIHOMY Habopy: (2n+1) — Tpucomuk; (2n+2) — Terpa-
COMUK; (21-1) — MOHOCOMUK; (211-2) — HYJIJTACOMHUK.

[Tpr4rHbl BOBHUKHOBEHUSI ME€TEPOIUIONINH — HE PACXOKIECHUE TOMOJIOTHYHBIX
XPOMOCOM B JOYEPHUE KIETKH B Meio3e (peske B MuTo3e). Tpucomus XXV u nonm-
comum (XXYY, XXXV, XXXXY) — cunapom KnaitH(enbrepa, BbIsIBIEH y co0akK, y KO-
TOB YEPENaxoBOro OKpaca WepeT, y ceuHeil. Monocomus — XO cunapom TepHepa,
OIMKCAH Y MBIIIM U KO3bl. AyTOCOMHAsi TPUCOMUS — CUHAPOM JlayHa, y KpPyMHOIo po-
raroro ckora onucasa tpucomus 1o 18, 19 u 23 ayrocomam.

2. Xpomocomusle nepecmpouiku, Uiu XpoMocomusle abeppayuu.

Abeppayusa — CTPYKTYPHOE M3MEHEHME TOMOJIOTMYHBIX XPOMOCOM, IPOU30-
Hienee B pe3yjbTaTe 0OMEHA HEFOMOJIOTUYHBIMU YYaCTKAMH, 32 KOTOPBIM CJIEIYET
COCIMHEHUE PA30PBAHHBIX KOHLIOB B HOBBIX COYETAHUAX (MEpeCTpoiika). Beiaenstor
CJIEIYIOIIME BUHBI XPOMOCOMHBIX IEPECTPOEK:

1. Hexsamxa — yTepst KOHUEBOTO YYACTKA XPOMOCOMBI. OHU TTOHWKAKOT YKU3HECTIO-
COOHOCTB W TUIOAOBHTOCTH OCOOU.

2. Jleneyus — nmorepsiHA CPEAHSST YaCTh XPOMOCOMBI. MOKET Hapymarh dMOpPHO-
HaIbHOE PA3BUTHE U MPOSBISECTCS BPOXKACHHBIMUA MTOPOKAMM.

3. /pnmukayus — yaoeHue ydactka mMonekynsl JIHK, WaeHTHUHBIA TOMY, KOTOPBIA
V)K€ €CTh B TEHOME.

4. Husepcusi — 510 n3Merernne Ha 180 MopsiKa PacroNOKEHUs IPYIIB [€HOB B
XPOMOCOME.

5. Hucepyus — nepemMenieHue pparMeHTOB XpPOMOCOMBI IO €€ juinHe. [Iponcxoant
3aM€Ha JIOKAJIU3aLMHA TEHOB.

6. @pacmenmayusi — Pa3pblB XPOMOCOMBI B HECKOJIBKMX MECTaxX M 00pa30BaHUU
OTIEJIbHBIX YYACTKOB C MOCIIEAYIOWIEH yTEepEi.

7. Tpancroxayuu 11lepecTpoilky, B pe3yabTare KOTOPBIX YaCTh OAHON XPOMOCOMBI
MEPEHOCUTCS B COCTAB JPYTOi HETOMOJIOTHYHOM, HA3bIBAKOTCS TPAHCIOKALUSAMMU.

3. I'ennvie mymayuu — oOyCIOBICHbl U3MEHEHUSIMU B CTPYKTYPE MOJIEKYJIBI
JIHK. Bo3HukaroT B pe3yabTare BhIMAJACHUS WM BCTABKM HYKJICOTUIHBIX Tap B MO-
nekyne JIHK, unmm 3ameHbl 0IHOrO HYKIeoTHAa Ha Apyroi. [locneacTBus — Hapy1ua-
€TCsl TPAHCKPUIILIUS — CIABUTAETCS «paMKa CUMThIBaHUs» mpu cuHTe3e MPHK, n3me-
HSIETCS MOPSAOK YePEAOBAHUSI AMUHOKHUCIIOT B MOJIMNENTHIHON 1ISTIH.
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Knaccnpuxanusi Myranmii no xapaxkrepy AeiiCTBHS reHa
U NPOSIBJICHUSI IPU3HAKA

Amopghubie — 00pazoBaHUE HEPYHKIIMOHUPYIOIIETO T€HA U F€HA, OTMEHSFOLIETO
Pa3BUTHE MPU3HAKA (ATBOMHU3M, OECIIEPCTHOCTD, OTCYTCTBUE OMEPEHUS U T. 11.).

Anmumop@rsle — U3MCHSIOT XapaKTEP NMPU3HAKA — BEMICCTBO HAYMHACT BHI-
NOJIHATH TPOTUBOIOIOXKHYO (PyHKIKIO (00pa30BaHUE MPOTHBOSIUS Y HACEKOMBIX ).

Tunepmopghnvie — yCUnMBarOT BBIPAKCHUE MPU3HAKA (TUTAHTH3M — YCHIICHUE
MPOYLIUPOBAHMS OCTIKOB).

T'unomopghnvie — ocnabiAOT BBIPAKEHUE NPU3HAKA MO CPABHEHHIO C MCXOJI-
HBIM TUTIOM (KapJIMKOBOCTb, HEIOPA3BUTHE ).

Heomopgnvie — NOMUHUPOBAHWE HAA WCXOMHOW (POPMOIA, MPOrpPECCUBHBI W
BJIMSIFOT HA PA3BUTHE HOBOTO MPU3HAKA.

Penapayua — npoiiecC BOCCTAHOBIICHHS TIEPBOHAYAIBHOM CTPYKTYPBI M HCITPAB-
nenust noBpexacHuii monekyisl JJHK. OcHOBHBIE MexaHU3MBbl penapauuu: (oTopena-
pauusi — MPOTEKAOUIAs MOJ BIUSHAEM BHAMMOIO CBETA M (POTOPECAKTUBHPYIOLIETO
(epMeHTa; TEMHOBASI peMapanys — MyTEM MEXAHU3MA «BBIPE3AHUE — 3aCTPOMKAY.

AHmMUMymazeHnsl — BEIECTBA, CHIKAKOIIME YPOBEHb MyTaOMILHOCTH. [ pyTimbl
AHTUMYTArcHOB. MaKpO- U MUKPOJJIEMEHTHI, BATAMHHBI U IPOBUTAMHHBI, aMUHOKHUC-
JIOThI (APTMHWH, TUCTUANH, METHOHWH, LIMCTEWH ), PEpMEHTHI (IEPOKCHIA3a, KaTalla-
3a), (PapMaKoJIOTUYECKHUE CPEACTBA (MHTEPPEPOH).

3aoanue 1. CoctaBuTh TAOMWIy MO XAPAKTEPUCTHKE OCHOBHBIX TPYMIT MYTarcHOB
(Tabnuua 5) Ha OCHOBAHUM JAHHBIX YUEOHOH JINTEPATY PhI.

Tabanna S — XapakTepucTuKa OCHOBHBIX I'DYIIN MYTAr¢HOB
['pynna MyTrareHoB | Tlpencrasutens | MyrtarenHbiii d3bdekt
1. XuMn4ecKne MyTareHbl
1) ankagou bl
2) OKUCIIATENH
3) AIKWIMPYIOIINE COCTUHEHUS
4) MHrMOUTOPBI CHHTE3a A30THUCTHIX
OCHOBAHUMH
2. Pu3n4ecKne MyTareHbl
1) MOHU3UPYIOLIME U3JTYUYEHUS
2) yapTpadMoJETOBOE U3TYYCHHE
3. buosiornyeckue MyTareHbl

3aoanue 2. CoctaButh TaOMUIy MO XapPaKTEPUCTUKE OCHOBHBIX TPYNI aHTHMYyTare-
HOB (Tabsuiia 6) Ha OCHOBAHWM JAHHBIX Y4YeOHOU juTeparypsl. Caenatb 0000uIaro-
IOUH BBIBOJL.

Tabuanna 6 — XapakTepucTHKAa OCHOBHBIX TPy AHTUMYTAT¢HOB
['pynma aHTUMYTareHoB IIpencraBuTenb AHTHUMYyTareHHbI 3P Qe
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3aoanue 3. Peuienue 3a1a4 0 reHHbIM MYTaLUASIM.

Ilpumep. AMHUHOKMCIIOTHBIN COCTaB MojMnenTuaa kogupyercs yuyactkom JTHK co
CJICYIOIIEH MOCIICAOBATENILHOCTHIO a30TUCTHIX OCHOBaHMi: AI'T ATA TTA LAT.

Bomnpoc. Kak W3MEHUTCS aMUHOKUCIIOTHBIIA COCTaB MOJUNENTHAA, ECIH B MOJIE-
kyae JIHK npon3oitaeT 3aMeHa naToro a30TUCTOrO OCHOBAHUS HA TYAHHUH?

Bomnpoc. Kak W3MEHUTCS aMUHOKUCIIOTHBIA COCTaB MOJUNENTHAA, ECIH B MOJIE-
kyne JJHK nponsoiaer yreps naroro a30TucToro OCHOBaHUs ?

o mymauuu: Ilocne mymauuu:

JHK AI'T ATA TTA LA JHK  AI'T AAT TAILL AT...
nPHK VIIA YAY AAY TV nPHK VYIHA VYVYA AVYI VII...
[TonunenTun; [HonunenTun;
CEPUH-TUPO3UH-ACTIAPTUH-BAIUH CEPUH-JIEHIIMH-METUOHUH

TEMA 9. TEHETUMECKUE AHOMAJIMA U BOJIE3HU
C HACJIEACTBEHHOMU NNPEJIPACITIOJIOKEHHOCTBIO
Y CEJbCKOXO03AMCTBEHHBIX JKUBOTHBIX

Henp 3aHsTHSI: U3YUNUTh XapaKTEp HACJICIOBAHMS aHOMAJIMI M HACIEAYEMOCTh O0-
JIE3HEH ¢ TEHETUYECKOW MPEenpacnoioKEHHOCThIO, METObI MPO(UIAKTUKY HX pac-
MIPOCTPAHEHUS Y CENBCKOXO3SMCTBEHHBIX KUBOTHBIX.

KounTposibHbIE BONIPOCHI:

1. TloHsTHE O TEHETUYECKUX, HACIIEICTBEHHO-CPEAOBBIX U SK30ICHHBIX AaHOMAJIUSIX.

2. Y4eT ¥ perucTpanus BPOKICHHBIX aHOMAJTH.

3. Tunsl HacaeAOBaHUS aHOMAJIUM.

4. PacnpOoCTpaHCHHUE W XAPAKTEP HACJICAOBAHUS BPOXKACHHBIX aHOMAJIMK Yy pa3-
HBIX BHJIOB KUBOTHBIX. METO bl MPO(UIAKTUKYN PACIPOCTPAHCHUSI AHOMAJTUH.
MeTo1bl U3yUYeHUs HACJICIOBAHUS YCTOMYMBOCTH U BOCIIPUAMYHABOCTH.
Ceneknysi Ha MOBBILICHUE YCTOMUYMBOCTH CEIBCKOXO3SIMCTBCHHBIX YKUBOTHBIX K
OO0JIC3HSAM.

oW

Teopernueckast 4acTb

TI'enemuueckasa anomanua — HaCIIEACTBEHHO OOYCIIOBIIEHHOE OTKJIOHEHUE OJJHOTO
WM HECKOJIBKUX MPU3HAKOB OT HOPMBI, HEXKENATENBHOE C TOYKH 3PEHHS 310POBbs I10-
IYJIALWA U ITIEMEHHOTO UCITOJIB30BAHUS KUBOTHOTO.

Tepamocennocmp — cioCOOHOCTh (PUBMUECKUX, XUMUUECKUX WITH OMOJIOTMUYECKIX
(hakTOpOB BBI3BIBATH HAPYIICHHUS MpoLecca SMOPHUOTeHe3a, TPUBOASAIIAE K BOSHUKHO-
BEHUIO BPOKIACHHBIX YPOJCTB (aHOMANWii pa3BUTUs) y JIOACH WM >KUBOTHBIX. JleH-
CTBHE TEPATOr€HHBIX (PAKTOPOB MMEET MOPOrOBBII XAPAKTEP, TO €CTh OMPEACICHHYIO
NOPOTOBYIO 03y TEPATOreHHoro (pakropa. UyBCTBUTELHOCTh K TEPATOTCHHOMY BO3-
JCHCTBUIO 3aBHCUT OT CTaJMH SMOPHOHABHOTO Pa3BUTHs. MakcHMallbHas 4yBCTBH-
TEJILHOCTh K TEPATOr€HHBIM (PaKTOpaM y 40 3MOpHOHA TPUXOAUTCS Ha MEPUOJ MHTCH-


https://ru.wikipedia.org/wiki/%D0%AD%D0%BC%D0%B1%D1%80%D0%B8%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0

CUBHOM KJIETOYHO-TKaHEBOU mu(pepeHunanmm u oprasoresesa. [1o okoH4aHum 31o-
ro Meproja HeOIAronpUsITHBIE BO3ACHCTBUS OOBIYHO MPUBOJAT HE K MOPOKaM pPa3BH-
THS, & K HETOPA3BUTHIO WK ()YHKIIMOHAIbHOW HE3PETIOCTH OPraHoB TUIOAA.

Tepamozenst — BEWIECTBA W OPraHU3MBI, BBI3BIBAIOIIME OTKJIOHEHHS OT HOp-
MaJIBHOTO Pa3BUTHSL.

[To creneHn BAMSHUS HA >KU3HECTOCOOHOCTH HACIICACTBEHHBIE ACPEKTHI MOJ-
pa3AcIsArTCs Ha:

- JIemaibHble, WA CMEePMOHOCHbIe — BBI3BIBAKOT cMepPTh 100 % aHOManbHBIX
0co0eii 10 CTaANK MOJIOBOM 3PENOCTH;

- noayaemanvHvle (cyoremanvhvie) — norudaet He MeHee 50 % ocobel ¢ Jie-
TaJlbHBIMHU 33JaTKAMU;

- CyOeumMaIbHble — 4aCTOTA CMEPTHOCTH aHOMAJIBHBIX 0c00€H Hike S0 %o.

[To mpu4rHEe BOZHUKHOBEHHS aHOMAJTUH TTOIPA3IENAIOTCS Ha:

- 2eHemuuecKue — BOHUKAIOT B PE3YJIbTATe TCHHBIX U XPOMOCOMHBIX MYTaluit
Y TIPUBOJIAT K TUOEIH 3aPOJIBIIICH Ha Pa3HBIX CTAMSX WK K POXKICHUIO TOTOMCTBA C
TSDKEJTBIMHA TIOPOKAMH,

- HAC1EOCMBEHHO-CPE008ble — UMEIOT CBOI MOPOT MPOSIBIICHUS B 3aBUCUMOCTH
OT COBOKYITHOCTH JIEHCTBUSI MyTaHTHBIX TEHOB M YCJIOBUM CPEJIBI;

- 9K302eHHble (Cpedosble) AHOMAIUU — BO3HUKAIOT B PE3yJbTaTe JCHCTBUS HA
opranm3M (pakTOpoB BHEITHEH CPENIBI U SIBIISIOTCS HEHACTCCTBCHHBIMH.

Tunbl Hac/e10BAHUSI TEHETHYECKUX AHOMAJIHIi

AymocomHo-peyeccugnslii. mun HACA€006aAHUA — AHOMAIVIO BBI3BIBACT pELIEC-
CHBHBII I'tH, HaxO[sUMiAcs B ayrocoMax. DEHOTUITMYECKH T€TEPO3UIOTHl HE OTINYa-
I0TCS OT HOCHTENEH 000MX HOPMAIBHBIX aljienel. sl KIMHUYECKOro MposiBIeHAsT 00-
JIE3HHA TATOJIOTUYECKUI TE€H JOJDKEH OBITh B TOMO3MTOTHOM COCTOSHUM. OT HOpMaib-
HBIX, HO TETEPO3UTOTHBIX POJUTENEH, BEPOSATHOCTD POXKICHHUSI aHOMAIBHOTO TOTOMCTBA
BO3PACTACT MPHU POJACTBEHHOM CIIAPUBAHUH, PACILEIIEHHE MO PELECCUBHBIM NIPU3HAKAM
COOTBETCTBYET 3aKoHaM MeHenst. [1py CKpelMBaHuK reTePO3UTOTHOTO TPOU3BOAMTE-
JIs ¢ TETEPO3UTOTHBIMH MaTkaMu 25 % MOTOMKOB OyyT HOCUTENSIMU aHOMAJTHIA.

I'en | [TpusHak

A | HOpMaJIbHBINA QeHOTHN
a aHOMaJIHs

HOPMAJIbHbL HOpMAIbHbL
¢ernomun ¢ernomun
P. Q@ Aa x & Aa

HOION0

F: AA; Aa; Aa; aa
HOPpMAbHbL AHOMANUs

eHOMUn
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https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%B5%D0%B7

AymocoMHO-0OMUHAHMHBII MUR HACAE006aHUA — AHOMAIBHBIM SIBIIICTCS
JOMUHAHTHBIA T€H, HaXoAsAUMiicsa B ayrocomaX. MDEHOTUIMYECKH MATOJOTHMYECKOe
COCTOSIHUE OOHAPY>KMBACTCS Y reTepo3uror. Kakaplii aHoManbHbIAH MOTOMOK UMEET
AHOMAJILHOTO POUTENs. BEPOATHOCTH POXKIAECHMSI AaHOMAJIBHOTO MOTOMKA, €CIM aHO-
MaJIbHBIM SIBJISIETCS OJIMH U3 poauTteneit, paBHa 50 % U MposBiseTCS B PaBHOM cTe-
MEHU Y 0COOEH MY KCKOTO M 5KEHCKOro 1moJia. JKMBOTHBIC C JIETANBHBIM AEPEKTOM HE
OCTaBJISIFOT TOTOMKOB, TIOCTOSIHHO MPOUCXOUT YAAJCHUE JOMUHAHTHBIX JIETAIbHBIX
I'CHOB B MOMYJISILIMUA, KOTOPbIC BHOBb MOSBIISIFOTCS TOJBKO B PE3YJIbTaTe MYTAlIM.

Hacneoosanue, cueniennoe ¢ X-xpomocomoii. 1'eHbl, ONpeaestonme narono-
TMYECKAE TPU3HAKH, JIOKAIM30BAHbI B X-XpPOMOCOME M UMEKOT CBOM OCOOCHHOCTH,
KOTOPBIE 3aBUCAT OT TOTO, SIBJSETCS MPU3HAK PELIECCUBHBIM WM JTOMHHAHTHBIM,
O¢gdekr HabmoaacTcss y 0co0ei MY>KCKOTO MOJja, SBISIFOMIMXCS POJICTBECHHBIMU TIO
MATEPUHCKOW JIMHUH, €CIH K€ aHOMAJIMU MOJABEPKEHBI 0COOM JKEHCKOIO IMOJIa, OHU
€€ YHACJIEeI0BAIA OT aHOMAJIBHOIO OTHA M OyIyT mepeaaBaTh 3Ty AaHOMAIMEO ChIHO-
BbM (CM. TeMy 5 «IIpumep perieHust THIOBBIX 3a70a49» ).

Hacneocmeenno-cpedosnie 3a001€6aHuA TPUIUHIIOT HAMOONBIIUH yiepo Ku-
BOTHOBOJCTBY, IPEICTABJIAS OMACHOCTh M JUIS YeNOBEKa. Paznuuaror OakrepralibHbIe
(MacTuT, Opylenes3, TyOepKyye3, U MHOTHE JIP.), BUPYCHBIC (sUlyp, ocna, JEHKO3 U
Ip.), TPOTO30iiHbIE 00JIC3HU (MAJIIPUs, TOKCOIUIaA3MO3, aMeOunas, JaMOIN03, TPUXO-
MOHHMA3 U JIP.), & TAKXKE PA3IMYHBIEC TETLMUHTO3BIL.

BHyTpu BHJAa HAXOJATCS WHAWBUIYYMBI, COCOOHBIE MO-Pa3HOMY MEPEHOCUTH
HACJIEICTBEHHO-CPENOBBIC 3a00JICBaHMsI, OJHUA CHOCOOHBI KUTh C BO30YAWUTEISAMH
00J€3HU, B TO BPEMS KaK APYrue 3a00J€BakOT, T.€. CYIECTBYOT PE3UCTEHTHBIE OCO-
OM ¥ BOCIPUMMYMBBIC K KaKUM JINOO BHIaM 3a00JIEBAHUH.

Jliis Oosie3HEl ¢ HACIEACTBEHHON MPEAPACTIONOKEHHOCTBIO XAPAKTEPHO TMOJIH-
IeHHOE HACJIEIOBAHUE YCTOMYMBOCTU W BOCIPUMMUYMBOCTHU, HEMPEPLIBHBINA MEPEX0
OT BBIP@KEHHBIX (POpM OOJIE3HU 1O HOPMBI, JOCTHKCHUE TOPOra ACHCTBHS aKTUBHBIX
aJuieseii, BOCIPUMMYKBBIE YKMBOTHBIE HE 3200JIEBAOT, €CIIM HET BO30YAUTEINS OOJIE3HM.

MexaHnu3M, KOTOpPbI 00ECeunBacT 3auIUTy OT HACJIECACTBEHHO-CPENOBBIX 3a-
OoneBanuii — ummynumem. OCHOBHAS 33/1a4a UIMMYHUTETA — BBISIBICHUE U YHUYTO-
JKEHME YYy>KOT0 Marepualia, KOTOPbIii MPOHMKAET B OPraHu3M B KadyecTBe OOJE3HE-
TBOPHBIX M MAaTOT€HHBIX MUKPOOPTaHU3MOB, OMACHBIX Ui KU3HU. Bce 3aluTHbIE
PEAKIMM OpraHu3Ma MPHHATO PAa3AciiATh HA PEAKIMW BPOXKIEHHOTO M MPHOOPETEH-
HOTO UMMYHUTETA.

Peaxuyuu epoxcoenno2o ummynumema: oO0yCIOBIECHb T€HETUYECKH, (POPMU-
PYIOTCS €1IE 10 POKIACHHSI.

Peaxkyuu npuobpemennozo ummynumema: TpeOyIOT CO3PEBAHUS OCHOBHBIX
KJIETOK, BOBJICYEHHBIX B UMMYHHBIC PEAKIIUU — JTUM(POIIMTOB.

3aoanue 1. 3anonHUTH TAOIMLLY 7.

Tabauua 7 — I'eHeTn4eCKHe AaHOMAJIHH Y Pa3HbIX BUAOB CEJIbCKOX03HCTBEHHBIX

KMBOTHBIX

DOEHOTUITMYECKOE MPOSBICHUE aHOMA-
JIUU

Twun HaciaenoBaHUsA By skMBOTHBIX
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3aoanue 2. Pelenve 3a1a4 Ha HACJIEIOBAHUE NEHETUYECKUX aHOMAJIHUA.

Hanpumep: Oblk AMOpP HOPBEP)KCKOW TOPOJBI B PE3YJIbTATE CIIAPUBAHUS CO
CBOMMHM JOYECPbMU Aall 55 TensT (ObIK U JOYEPU UMENH HOPMAJILHO PAa3BUTHIN MO3BO-
HOYHUK), U3 KOTOPbIX 11 (OBIYKM M TETOYKH) UMENIN CWIBHO YKOPOYECHHBIN MO3BO-
HOUHUK. Bee Tensra ¢ 3tum aedexrom norudmm. Kak Hacneayerces 3ot aedext?

AHanu3 yCIIOBMH 3aaud: aHOMAJIbHBIC TENSATa POAWIACH OT (PEHOTHIMHYECKH
HOPMAJIBHBIX POAUTENEH, CIEA0BATEIBHO, AHOMAIHS 00YCIIOBIICHA PELECCUBHBIM AJl-
JeneM (a), a HOpMAJIbHbIN (PeHOTUI — JOMUHAHTHBIM ajiesieM (A).

Hannuwme cpeny aHOMaJIbHBIX TEAST OBIYKOB M TEJIOYEK CBUACTEIBCTBYET O TOM,
YTO JAHHAS AHOMAJTUS SBJISIETCS Ay TOCOMHOM.

Bv1600: naHHbIA 1ePEKT UIMEET ayTOCOMHO-PELIECCUBHBINA TUI HACJIEAOBAHUS.

3aoanue 3. 3anonHATH TAOIMIYY 8 MO XapaKTEPUCTHKE 3a00ICBaHUIA.

Tabauna 8 — Xapakrepucruka 3a00J1eBaHmii
3aboneBanue Bua ;kMBOTHOTO, MOpoaa Tun Hacie0BaHus

TEMA 10. I'PYIIIbI KPOBU.
HACJIEACTBEHHBIU HOJINMOP®UN3M BEJIKOB

Henpb 3aHATHA: U3YUUTh FEHETHYECKYIO MPUPOLY NOJUMOP(U3MA SPUTPOLIUTAPHBIX
AHTUTCHOB M OEJIKOB OPraHW3Ma, HAYYUTHCS AHATM3APOBATHh PE3YJbTAThl TCHETUYE-
CKOHM 3KCIEPTU3bI MPOUCXOXKIACHUS KUBOTHBIX.

KounTposibHbIE BONIPOCHI:
1. Kakue Oenkn Ha3bIBArOTCS NOAMMOPQHBIMA?
2. TlpuunHbl BOBHUKHOBEHUS MOJUMOPQU3Ma OCITKOB.
3. TloHsTHE O rpymnnax KPOBUA U CUCTEMAX TPy KPOBH.
4. HacnemoBaHue rpymnm KpoBH M MOTUMOPQHBIX O€nKOB. MeTOIbl ONpPEaeIICHUs
SPUTPOLIMTAPHBIX AHTUTEHOB.
5. Mcnonp30BaHME JAHHBIX O TPyNNax KPOBU U MOMMMOPQHBIX OENTKAX B MPAKTH-
K€ YKUBOTHOBOJICTBA U BETEPUHAPHH.
[IpaBuiio HacIEeAOBAHUS TPYIIN KPOBHU.
7. CnocoObl H3y4eHUs MONMMOP(QHBIX OETTKOB.

o

Teopernueckas 4acTb
VY pa3Hbix 0co0¢i BO3HUKAKOT BAPUAHTHI PA3HBIX T€HOB WUJIM BaAPUAHTHI OJTHOTO U
TOTO K€ T€HA, B PE3YyJIbTATC HACIECAOBAHUS 3TH BAPUAHTHI PACITPOCTPAHSIIOTCS B TO-
nyjasiun. Tak oOpa3yeTrcsi TeHOTUITMYECKAsT HEOAHOPOAHOCTh MOMYJISIUHA, KOTOpas
BeJEeT K (PEHOTUNMNYECKON HEOMHOPOAHOCTH. Ha MONEKyIsipHOM ypOBHE (DEHOTHUIIU-
YeCKast HEOMHOPOAHOCTh MPOSIBISETCS KAK ROAUMOPPUIM 0e/1K0é — CYLIECTBOBAHUE
pasHbIX GopM O€NiKa, HO BBINOJHSIOMIMX OJUHAKOBBIC UK OYCHb CXOJHBIE (DYHKIIHH.
HWCTOUYHUKOM TEHETHYECKOTO TMO- 43 auMop(du3Ma City>kar Takue OCNKH, KOTO-



PBIE YYACTBYIOT B 00pa30BaHUM KPOBH, MOJIOKA, OEJIKOB SINLI, CECMEHHOH KUAKOCTH U
ApyTUX TKaHEH opranu3ma. Kak rpynmnel KpoBH, Tak W NOTUMOP(DHBIE CUCTEMBI O€I-
KOB HE U3MEHSIIOTCS B IIPOLIECCE OHTOTEHE3A U CIYXKAT MOKU3HEHHOW MeHETUYECKOM
XAPAKTEPUCTUKON KaKI0M 0COOM M MPSAMO WM KOCBEHHO J3JIEMEHTOM OTOOpA MpH
NPOBEICHUM MJIEMEHHON PabOTHI.

HmmyHnozenemura v3y4acT reHETUUCCKHIA MOJTMMOPPU3M aHTUTEHHOTO COCTa-
Ba KJIETOK *KMBOTHBIX, YTO MO3BOJISIET ONPEACIIATh T€HOTUIT YKUBOTHOTO, HE TpHOETast
K TMOPHI0JIOTMYECKOMY aHan3y. OCHOBHOH MPEAMET U3YUYEHHS] UMMYHOTCHETHKH —
3TO QHTHUTEJIA U UX B3AUMOJICHCTBUE C QHTUTCHAMM.

AHmMU2eHbl HaXOATCS Ha 000JIOUKE SPUTPOLIMTOB U OOYCIOBIMBAIOT AHTUTEH-
HbIC CBOMCTBA. BMOCHMHTE3 3PUTPOLIMTAPHBIX AHTUICHOB ONPEACIACTCS NECHCTBHEM
TCHOB M MPEICTABISIET COOON CIIOKHBIE OMOMOIMMEPHBIE MAKPOMOJIEKYJIBI, CTPYKTY-
pa ¥ XMMHYECKHANA COCTAaB KOTOPBIX Pa3HOOOPA3CH M XapaKTEPEH AJIs KaKAOH 0coOu
TOTO WJIM MHOTO BHJA.

Anmumena (AMMYHOTJIOOYJIMHBI) — CIENU(PUIYECCKIE OCIIKH B CBIBOPOTKE KPO-
BU, BBIPA0aTBIBAEMBIC OPraHU3MOM U1l HEUTPAIM3ALMK YY>KEPOHBIX AHTUTECHOB.

AHTHUTENA ACTAT HA ecmecmaerinvie (COAEPKATCA B KPOBU C POKACHUS U 00pa-
3yroTcsa 0€3 BMEIATENbCTBA U3BHE); UuMMyHHble (TPHOOPETEHHBIC B TEUCHUE KU3HH ).
OtkpbiTo Oosice 100 aHTUrEHHBIX (PAKTOPOB Y KPYMHOIO POraToro CKOTa, 3HAYCHHE
KOTOPBIX TOPA3A0 BAKHEE, YEM €CTECTBEHHBIX AHTUTEN. B CBIBOPOTKE KPOBM HA IO-
BEPXHOCTH 3PUTPOLMUTOB HAXOIATCS AHTUTENA, KOTOPBIE W ONMPEACISIOT COOTBET-
CTBYIOILLIME TPYIIIBI KPOBH.

B3anMoaeicTBAE aHTUTEN C AHTUTEHAMU UMEET BHEIIHEE NTPOSIBIICHUE .

- peaxkyusa 2emoau3a — pa3pbiB 000JIOUYKH Yy>KOrO SPUTPOLIATA U BBIXOJ FEMO-
rJI00WHA HAPYKy, B TECTAX BBIMJISLIUT KaK MPO3payHas KpacHas KUAKOCTb,

- peaxkyua a21iomuHayul — CKICMBAHNE YY>KUX SPUTPOLUTOB MEKIY COOOH, B
TECTaX BBITTISAUT Kak Oypblil 0CA0K HA JHE MPOOUPKH.

T'emonumuueckuil mecm (ceponocuueckuil) — ollcHKa UMMYHOJIOTHYECKON Pe-
AKIAKM SPUTPOLMTOB MCCIEAYEMOIO )KMBOTHOIO HA HaMuue anturen. Hamuuue re-
MOJIM3a O3HAYAET, YTO JAHHOE QHTUTENIO MPOPEAruPOBAIIO CO CBOMM AHTUT€HOM, CIie-
JOBATENIBHO, HA SPUTPOLIUTAX MUMEETCS 3TOT aHTUIeH. ECcnu reMonmsa HET, TO 3puT-
POLIUTHI JAHHBIN AHTUIEH HE COACPIKar.

[TepBble rpynmsl KPOBH y 4enoBeka OTKPeITH B 1900 rogy Kapnom Jlanawreii-
HepoM (rpynmsl A, B, 0).

['pynnel kpoBu mroaek B cucreme ABO: yetbipe penoruna A, B, AB (Ha 3puTpo-
nuTax UMeroTea anturensl A, B unun AB), O (rpynna O He UMEeT aHTUIE€HOB — peleC-
CUBHBIH aJjienb); mecTb reHoTunoB: A4, A0, BB, B0, AB, 00.

[lepBbie rpymIbl KPOBH Y CEMBCKOXO3SIMCTBEHHBIX >KMUBOTHBIX (KPYIHBIA pora-
ThI CKOT) OTKPBITHI B 1910 roay. AHTUreHbI rpynn KPOBH 0003HAYAKOTCS TPOITUCHBIMHU
Y CTPOYHBIMH OYKBaMH JTaTUHCKOTO an(aButa. JJOMOMHUTENBHO HCHIOIB3YOT WHAEKCHI 1
3HAUKK (A, B).
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COBOKYMHOCTb I'PYII KPOBH, KOHTPOJIMPYEMBIX aJLIETSIMH OTHOIO JIOKYyca, 00pazy-
€T CUCHIEMY KPOgU:

* KPYIHbIA porarelii ckoT — 13 cucrem, 6onee 100 aHTUTEHOB,
* OBIBI — 16 cuctem, 6oj1ce 89 AHTUTCHOB;

* cBuHbBHM — 17 cucteM, 0osee 80 aHTUTECHOB,;

* Jromaau — 9 cucrem, donee 20 aHTUTCHOB;

» mruna — 14 cucrem, Ooiee 95 aHTUTCHOB.

Hcnons3oBanrie METOA0B UMMYHOTCHETHKH B YKUBOTHOBOJICTBE MO3BOJISIET PELIUTH
BOIPOC OHMONIOTMYECKONH HECOBMECTHMOCTH MPH MEPEIMBAHAN KPOBH, TIEPECANIKE Opra-
HOB, SMLEKIIETOK M 3UT0T, KOHTPOJIMPOBATEH ITPABIJIBHOCTE 3alMCEN POAOCIOBHON ILTE-
MEHHBIX KMBOTHBIX, OCOOCHHO JIOIIAEH (SIBISIETCS 00sI3aTENbHBIM TPEOOBaHUEM K TUIE-
MEHHOW JOKYMEHTALMH), BBISIBUTH CTEMEHb TOMO3UTOTHOCTH, TEHETHYECKOE CXOJCTBO
MEXKAY TIOPOJAAMH, JIMHASMH U CEMENCTBAMHU.
3aoanue 1. 11pOBECTH TEHETUUYECKYIO SKCIIEPTU3Y NPOUCXOKICHUS TOTOMCTBA KPYII-
HOTr'0 poraroro ckora (tabnuma 9).

Taoauna 9 — I'eneTnyeckuii KOHTPOJIbL MPOUCXOKIEHHUSI TOTOMCTBA KPYIHOTO
poraroro ckora (oopasen KpoBH X0351liCTBO aaTa )

CuHcTeMBl TPy KPOBH,
Knnuka CBIBOPOTOYHBIX OEIKOB

J10CTOBEPHOCTH
MTPOUCXOKICHHS

Orent
Martsb
IHoTomoxk
Martsb
IHoTomoxk
UT. 1.

IIpumepsl perienust
B ciyuae ecny y TOTOMKA aHTUT€HBI COOTBETCTBYIOT AHTUIEHAM POAUTENCH WUITH
Ja)Ke€ aHTUTEHAM OJHOTO M3 HUX, B rpade «J{0CTOBEPHOCTh MPOUCXOKIACHUS CTABST
«+», T. €. MBI IOATBEP)KAAEM IPOUCXOXKIEHUE IIOTOMKA OT 3TUX poAuTelieid. Ecin y
NOTOMKA MMEETCS AHTUTEH MO KaKOM-TuOO CUCTEME Ipynn KPOBH, KOTOPBIA OTCYT-
CTBYET Y 00OMX POJIMTENECH, TO OH HE SBIISETCS MX MOTOMKOM, B rpade «JlocroBep-
HOCTb MPOUCXOKICHHUAY CTABAT «-).

3aoanue 2. Pemienre 3a1a4 10 HACJIEAOBAHUIO TPYIIIT KPOBH Y YETIOBEKA.

Hanpumep. 'pynma KpoBU — HACJICACTBEHHBIN MPU3HAK, IETCPMUHUPOBAHHBIN
TEHOM, KOTOPbIi UMEET HE ABa, & TPH aJuIeis (MHOKECTBEHHBIH aienus3m), 0003Ha-
qaembie kak I, I” u 1°. Jluua ¢ resorunom I'I° nmeror [IEPBYIO T'PYIIY KPOBH, C I'e-
sotumamu [T wm I*1° — Bropyro, ¢ rerorunmamu I°I° umm I°1° — TpeTsio, a ¢ reHo-
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timom I°1° — YETBEPTYIO (aJIeNn “ul” JTOMHAHUPYIOT HAJ aUIe]IEM I°, Torna kax
ApyT Ipyra OHW HE MOAaBistoT). Kakue rpynmbl KpOBH BO3MOYKHBI y JETEH, €CIU Yy
WX MATePH — BTOpas rPyIIa, ay 0Tua — rnepsas?

Peuwenue. OpopMmisieM yCIIOBUE 3a/1a4d B BUJIC TAOJIULIBI:

[Ipu3Hak I'en I'enoTun
I (0) rpynna kpoBu 1° 1°1°
II (A) rpynna kpoBu I I, 1°7°
11T (B) rpynma KpoBH I I°1°, 1°1°
IV (AB) rpynna kposu *ul® r

Marts co II rpynmnoit kpoBH MOKET OBITh TMOO0 TOMO3UTOTHOM, JINOO TETEPO3H-
rotHoi. B nmepBom ciyyae peOeHok Oyaet uMeTth [ rpynmy KpoBH, BO BTOPOM Cllydae
— Il mum I rpynimy.

TEMA 11. TEHETUKA IO IS

Henb 3aHsITHSA: 03HAKOMUTHCS € APPEKTUBHOCTHIO OTOOpA B MONYJSLIUAX U YUCTHIX
JUHUSX, (PAKTOPAMU FEHETHYECKON 3BOIOLMH, HAYYUTHCS ONPEACHATh YACTOThI all-
JeNiei ¥ TEHOTUTIOB B TIOMYJISLIHASX.

KoHTposabHbIe BONPOCHI:
1. Tlonatue o monynsuu U YUCTON JTMHUK. D(HPEKTHBHOCTH 0TOOPA B HUX.
2. Buapl nomynsuui.
3. Crpyktypa CBOOOJHO pa3MHOXAOIIEHCS TOMyJIsiUMU. 3akoH  Xap/au-
Baitn6epra.
4. OcHOBHbIE (PAKTOPBI IBOIFOLAN B TOMYJISLIHH.
O PexTuBHOCTE 0TOOPA B NOMYJISILIMKA X YUCTOH JIMHUK.
6. I'eHeTUYECKHIA TPpy3 B OMYJISLIMH.

hd

Teopernueckast 4acTb

[TonyAUMOHHAS TEHETUKA U3YYAET TEHETUUECKYIO CTPYKTYPY UM JMHAMMKY I0-
nyJsauuii (0OMEH TeHaMU MEXKAY 0COOSIMU BHYTPH MOMYJISILIANA, MyTalllK, OTOOP MpH-
TOK F'€HOB), SIBJIICTCS TECOPETUUYECKON OCHOBOM COBPEMEHHOW CENIEKIIMMU KUBOTHBIX.
OCHOBHOI METOJI — MaTEMATHYECKask CTATUCTUKA.

DOpMHUPOBAHUE TOMYJISILIMOHHOM T€HETUKHA MPOM3OLLIO C MOSBICHUEM PadoT
narckoro yyeHoro B. MoranHcena, kotopeiid B 1903 roay onyOmmkoBan padory «O
HACJICIOBAHUH B MOMYJISALUSAX W YACTBIX JTMHHIX).

HYucmaa nunua — NOTOMCTBO, TNOJIYYEHHOE TOJBKO OT OJHOTO POIUTENS H
MMEIOILIEE C HAM IOJHOE CXOJACTBO IO ITEHOTHUITY. YUCTHIE JIMHUMA XapaKTEPU3YIOTCA
NOJIHOM TOMO3UTOTHOCTBIO, T. €. BCE O0COOM, BXOJSALINE B HEE, UMEKOT WIACHTHYHBIN
HAOOP I'€HOB, MO3TOMY OTOOP B YMCTON NTMHUK HEI(P(PEKTHBEH. UHCTHIE IMHUU MOTYT
OBITH CO3MAHBI B PACTCHHUEBOJICTBE Y 4 CAMOOTIBUISIOLIIXCS pacreHuil. B »kuBOT-



HOBOJICTBE YHMCTHIE JINHUM HE CYLIECTBYIOT. [lyTeM POJICTBEHHOTO ClIApUBAHUSI MOTYT
OBITH CO3/ITaHBI BBICOKO3UTOTHBIE JIMHEHHBIC MBIIIH, KPbICHI U APYTHE JTJAOOPAaTOPHBIC
YKUBOTHBIE JJIsl TPOBEACHUS PA3TUUYHBIX SKCIIEPUMEHTOB.

IHonynauyua — COBOKYNHOCTb OCOOEH OIHOTO BUAQ, JUIMTEIBHO 3aHUMAFOIINAX
ONPEACTIEHHBINA apeall, CBOOOAHO CKPEUIMBAOMIMXCS MEXAY COOOM M OTHOCHTEIBHO
W30JIMPOBAHHBIX OT APYrux 0colOei Buaa. [1omyisiimst COCTOUT M3 )KUBOTHBIX Pa3HbBIX
TEeHOTUIOB. D(PPEKTUBHOCTh OTOOPA B HEW 3aBUCUT OT CTEMEHW N€HETUYECKON W3-
MEHYHBOCTH — COOTHOILIEHUS JOMUHAHTHBIX U PELICCCUBHBIX TEHOB.

Ecmecmeennvie nonynsuun GOpMUPYOTCS MOA JEHCTBUEM €CTECTBEHHOTO OT-
Oopa (IuKue pacTeHUs, KUBOTHBIE), UCKYCCMGeHbie — 00Pa3yroTCs B PE3yJIbTaTe MC-
KyCCTBEHHOTO 0TOOpa, MPOBOJAUMOTIO YEJIOBEKOM (COpPTa PACTEHUH, NOPOABI U JTUHUH
YKUBOTHBIX ).

Bubl nonmynsumii:

1) naumurkmuueckas — cB0OOOAHOE ClTAPUBAHUE OCOOEH;

2) cemepozeHHan — UCKYCCTBEHHO CO3JaHHOE CTaJIo;

3) 3amkHymasa — rpynna ocoOeil (aiesiomun), CHAPUBAIOIIMAXCS TOIBKO APYT C
IPYTOM (pa3BeEHUE «B ceOey);

4) ucxo0Haa — CENCKUMOHHBINA MaTeprall, C KOTOPbIM BEJETCS TUIEMEHHAs padoTa,;

5) KonmpoabvHaa — cEUUANBHOE CTAI0, MPEAHAZHAYCHHOE ISl KBATU(UIIUPO-
BAHHOM OLIEHKHM CEJICKIIMOHHOTO MPOorpecca;

6) udeanbHaa NONyJSALKS — PEAUTHHO HE CYHIECTBYIOMIAS TOMYJISIIHSI.

OcCHOBHas1 3aKOHOMEPHOCTB, MO3BOJISIOIIAS UCCIEA0BATE TEHETUYECKYIO CTPYK-
Typy OoJibLIMX momyJssiiuii, Oblna yctaHoeneHa B 1908 roay HE3aBUCUMO APYr OT
Apyra aHriaviickum marematukom ['. Xapam v HemenkuM Bpadom B. BaiiHOeprom.
3akon Xapau-BaitHOepra (popmyina 3) popMyIHpyeTCs CIeIyOMUM 00pa3oM:

Ilpu omcymcmeuu omoopa u ce0600e CKpeuwjueanus NONYaAUUa HAXO00UMCA 6
pasHogecuu, m. e. U3 NOKOJACHUA 8 NOKOJIeHUEe He UIMEHACMCA U 8 Hell COXPAHA-
emcs OnpeoesieHHOe COOMHOUIEHUE 2EHOMIUNOG.

p’AA +2pgAa+qlaa=1 (const), (3)

rac p —4acrora J0OMHMHAHTHOI'O aJUIC]IA A;
g —1acToTa pCuCCCUBHOIO ajljICId a.

[ToCKONbKY KaXKIplii TEH OJHOHM aJIJIENIbHOM Mapbl MOKET OBITh WM JTOMHHAHT-
HBIM (A) WJIA PELIECCUBHBIM (@), UX YaCTOTHI p+(q=1. 3Has 4acTOTy OJHOTO AJIJIENIbHO-
r0 N'eéHa MOYKHO JIETKO BBIYUCIIMTE YaCTOTY APYIOro reHa.

T'enemuueckaa cmpykmypa — KOHUCHTPALKS KOKIOI0 reHa B MOMYJISLKAY, BbI-
PaXaETCs YaCTOTOM NOMO3UTOTHBIX U TE€TEPO3UTOTHBIX TEHOTUIIOB.

I'enemuueckoe pagnosecue — COCTOSTHAE PABHOBECHUS YaCTOT PA3IMYHBIX ajuie-
JIEW BO BCEX JIOKYCaX.
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T'enoghono — COBOKYITHOCTh BCEX TEHOB OJTHOM NMOMYJISALNN, XaPaKTEPUIYOLIUX-
Cs OJTHOW Y9aCTOTOM.

I'enemuueckuii 2py3 (no onpenenenuto H. I1. JlyOmnuna, 1967) — 310 Bech
CHEKTP MyTallWii, MOHM>KAOIIUX aJaNTUBHBIE CBOMCTBA OCOOEH.
3aoanue. Penienue 3a1a4 u3 COOpPHUKA.

Pemenne 3ana4 no popmysie Xapau-BaiinGepra
B nmonynsuun 6ecnopoanbix codak ropoga ButeOcka Obuio HaiineHo 245 xu-
BOTHBIX KOPOTKOHOTUX W 24 — ¢ HOPMaJIbHBIMA HOramMu. KOpOTKOHOroCTh y CO0aK —
JOMUHAHTHBIA TpU3HAK (A), HOpManbHAas JJIMHA HOT — peleccuBHbIi (a). Onpene-
JIUTB YaCTOTY AJUIENICH A M a M TEHOTUITOB AA, Aa M aa B JAHHOW MONYJISALINH.

Peuienue.
1. Haxogum oOuiee kommuuecTBO codak: 245-+24=269.
2. BeruucisieM MpoUEeHT PELECCUBHBIX 0COOEH qzaa:

q* =24 +269x100% = 9% = 0,09

OnpenenseM 4acToTy auiens a: qa =4/0,09 =0,3.
OnpenensieM 4acToTy ajuiens A: pA=1-03=0,7.

3. OnpenensieM 4acToTy reHoTumna AA: p’=0,7"=0,49.

4. OnpenensieM 4aCTOTy reHOTUINA Ad: 2pq=2x0,7x0,3=0,42.

CrpykTypa nonyJsuuu OyAeT BBINISIACTD CASAYIOIMM 00pa3oMm:

0,49AA + 0,42Aa +0,09aa =1 .

TEMA 12. OCHOBbI BUOMETPUH

Henp 3aHATHA: HAYYUTHCS OCHOBAM CTATUCTHYECKOH OOPaOOTKHM MOKa3aresei Ko-
JIMYECTBEHHBIX MPU3HAKOB B MAJIbIX BHIOOPKAX M OMPEIEJICHUIO TOCTOBEPHOCTH pas-
HUILIBI MEKAY ABYMS BBIOOPKAMHU.

KoHTpobHBIE BONIPOCHI:
1. Onpenenenue reHepanbHONW U BBIOOPOYHOI COBOKYITHOCTEH.
2. Cpennsiss apu(pMeTHUecKas BEIMYMHA MPU3HAKA, CPEAHECKBAAPATUUYECKOE OT-
KJIOHCHHE.
[ToHsITHE O CTATUCTHYECKUX OIINOKAX.
4. OnpeneneHue AOCTOBEPHOCTH PA3HOCTH MEXKIY TMOKA3aTeNsIMU  CPEIHUX
apu(pMETHUECKUX TBYX BBIOOPOK.
5. KoappuumeHT Koppensunu, ero 3HaueH1ue B OMOMETPHH.

bl

Teoperuuyeckasi 4acTh
buomempua — Hayka 0 IPUMEHEHUM CTATUCTUYECKUX (MAaTEMATUYECKUX) METOJIOB

I U3YUCHHSA JKUBBIX OPraHmM3MOB JJId IOJIYUCHHMA KOMILUICKCA HapaMCTPOB M KO-
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3 PULMEHTOB, XapaKTEPU3YIOIINX YICHOB U3y4acMOM TPYIIILI IO OHOMY WJIM HECKOJIb-
KWM Mpr3HaKaM. [ eHepaiibHast COBOKYITHOCTh COCTABIISIET LIEb U3YUYECHUs] OMOMETPHH.

I'enepanvnaa cosoxkynnocmo (I'C) — BCs COBOKYITHOCTh SIBJICHUM WJIA OOBEK-
TOB, OJJIEKAIINX CTATUCTHUYECCKOMY HUCCIIETOBAHUIO.

Buvioopounaa coeoxkynnocms — 4actb 00beKkTOB M3 ['C, 0TOOpaHHBIX AJI U3Y-
YEeHUSI, ¢ TEM 4TOOKI ¢caenaTh 3akatoueHue 000 Beeid ['C. BriOopka nosikHa ObITh pe-
MPE3ECHTAaTUBHON — oTpaxkaTh CTPYKTypy ['C. B OMo0rum NnpuHATO CUMTATH BHIOOPKY
Mmavoii, eciy B rpynne 10 30 ocoOei, u 6onbmioi, ecim 6onee 30.

Bce X03siCTBEHHO MOJIE3HBIE MPU3HAKUA YKUBOTHBIX MOAPA3ACIAIOT HA Kaue-
CTBEHHBIE W KOJIMUYECTBEHHBIE.

Kauecmeennvlie npusnaku He TOABEPKCHBI BIMSHHIO BHEIIHHUX (DAKTOPOB,
HACJICYIOTCS MO 3aKkoHaM MeHAens, UMEKOT JBa AIbTCPHATUBHBIX COCTOSHUS, HO
MOTYT UMETh 3-5 (TWUIM KOHCTUTYIMH, UHTEHCUBHOCTh OKPACKH), Pa3IMuus MPU3HA-
KOB TIA30MEPHO OLICHUBAKOT U CIIOBECHO OMUCHIBAFOT.

Konuuecmeennvie, unu mepoie, npusHaku oOyCIOBICHbI IEHCTBUEM OOBIIO-
IO YMCJIa TEHOB, MOJBEPKEHBI BIUSHUIO (PAKTOPOB BHEIIHECH CPEJbI, MPEACTABICHBI
HEMPEPHIBHBIM PSAJOM M3MEHUYMBOCTH, MOTYT OBITh U3MEPEHBI U BBIPAKECHBI B KUJIO-
rpaMMax, CaHTUMETpax, NPoUeHTax (yA0H, KuBasi Macca, 3PPEKTUBHOCTh UCTIOIB30-
BaHMs KOpMa | JIp. ).

Bapuauuonnwiil pao — paH>XupoBaHHbBINA B MOPSAAKE BO3paCcTaHUs U YObIBAHUS
BAPMAHTOB C COOTBETCTBYIOLIECH 4acTOTON BCTpeyaeMOCTH. BapualmoHHBIE Psiibl UC-
MOJIB3YKOTCS MPU CTATUCTHYECKOW 00padOTKE HSKCIECPUMEHTAIBHBIX JaHHBIX MTPH
O0nbIIMX BBIOOPKAaX, MOCKOJIbKY AT HAIJISIIHOC TMPEACTABICHUE O XAPAKTEPHBIX
0COOCHHOCTSIX BApbUPOBAHUS TPU3HAKA.

Cpeonsn apupmemuueckasn ( X ) — 0000IEHAAS BEIMUMHA, OTPAXKAFOIIAsA OCO-
OCHHOCTH PE3YJIBTATOB U3MEPEHUI KOJIMYECTBEHHBIX TPU3HAKOB ((hopmyra 4).

ﬂ%, )

I . — 3HAK CYMMBI,
X — 3HAYEHKUE BApHUAHT;
1 — YUCJIO KUBOTHBIX B BHIOOPKE.

Cpeonekeaopamuyueckoe omkiaoHenue (5) — NMoKa3arelb, XapaKTePU3y oMU
CTEMECHb U3MEHUYMBOCTH MPU3HAKA B MOMYJISALMKA B HATYPAJIbHBIX eauHUALAX. M3men-
YMBOCTh MPH3HAKA YKJIAJIBIBAETCS OT CpeaHeil apu(dMeTndeckoil B mpeaenax +36,
(MPaBHJIO MIKOC-MUHYC TPEX CHTM ), BBIYHCTSAETCS N0 (hopmylie 5.

(5)

rIe S — CpeiHee KBAAPATUIECKOE OTKIIOHEHHUE,
X — 3HAYEHUE BAPUAHT;
X — cpenHsis apupMETUUECKAS BETMUHHA,
1 — YHACJIO KUBOTHBIX B BEIOOPKE.
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Koagppuuuenm eapuauuu (Cv) — BbIpakaeT CTENEHb U3BMEHUYMBOCTH MPU3HAKA
B MIPOLICHTAX OT BEJIMUMHBI CpeaHEl apudmeTnyeckoit (popmyna 6):

Cv= %100%, 6)

T7ie § — CpeaHee KBAIPaTHUECKOE OTKIIOHCHUE,
X — cpenuss apuMeTHUSCKas BETMIMHA.

Ouwinuoka (m) — cpeiHsIs BENMUYMHA PACXOKACHHS MEKIY CPEIHUMHU 3HAYCHHUSMU
PE3yIbTaTOB U3MEPEHUT B BHIOOPKE U FEHEPAIbHOM COBOKYMHOCTHIO. Pazmep ommod-
KW 3aBUCUT OT U3MEHYMBOCTH MPHU3HAKA M PA3MEPOB BLIOOPKHU, YeM OoJibliie 00bheM
BLIOOPKU U MEHBIIIE U3MEHYMBOCTh, TEM MEHBIIIE CTaTUCTUYECKas ommoka, opmyna
Jutst pacueta (popmyna 7):

m =

S
iﬁ, (7)

rae m — omunOKa CpeiHel apuPMETHUECKON BEIIMUNHBI,
d — cpeaHee KBaIpaTHIECKOE OTKIIOHEHHUE,
1 — YHACJIO YKUBOTHBIX B BEIOOPKE.

Kpumepuit Cmoiooenma — OMOMETPUYECKHANA NOKA3aTeb TOCTOBEPHOCTH pa3-
HULBI (1;) MEXKIY CPEAHUMHU apu(PMETUUECKUMU JABYX CPABHMBACMBIX MEXKITY cO00i
Ipynn >KUBOTHBIX (X, U X,) MO KakOMy-TuOO Mpu3HaKy. JIOCTOBEPHOCTh Pa3HUIIBI

onpeaensercs no gopmye 8:

Xi-X
fd=-21"2 (8)

2 2 ?
mi+m;

rae m; — ommOKa cpenHel apupMeTHIECKOM MEPBO BHIOOPKU;
m, — ommoOKa cpeiHel apuPMETHIECKO BTOPOH BEIOOPKH.

[TonyuyeHHO€E 3HAYECHHE 3 CPABHUBAETCS C TAOJIMYHBIMU, ONMPEACIISIONIMMU YPO-
BEHb 3HAYMMOCTH OLEHKU: 95, 99, 999 %, npuHATHIMA B OMOJOTUYECKUX UCCIIEO0-
BaHMIX. B cilydyae MpeBbIICHUS MOJYYSHHOTO 3HAYEHUS { HAJl TaOJIMYHBIM pa3HUIlA
CUMATACTCS CTATUCTUYECKHU TOCTOBEPHOM (IIPUIOKEHUE 2).

Koappuuuenm xoppenauuu (r) — OCHOBHOW OMOMETPUYECKHUI IMOKA3aTelb,
MO3BOJISIIOIIMANA ONMPEACTATh BEIMYUHY M HANPABJICHUE CBA3M MEKIY MPU3HAKAMU. T
NPUHUMAET TPOOHOE BHIPAXKEHUE B Mpeaenax oT -1 g0 +1, yem Ojmxke nokasarenb K
EAVHUIIE, TEM OOJIBIIE CBA3b MEKIY KOPPEAUPYIOMIUMH NpU3HaKaMu. [IpuHSATHI ciie-
nyronme TecHoThl cBsizu: 1=0,1-0,3 — cBsa3b cnadas; 0,3-0,5 — ymepennas; 0,5-0,7 —
3ametHas;, 0,7-0,9 — Beicokas; 0,9-0,99 — BecbMa BeicOKasg. UeM Onmmske OH 1o adco-
JIIOTHOM BEJIMYMHE K 1, TEM CHJIbHEE CBSA3b. 3HAKU «+» M «-» YKa3bIBAIOT HA HAIPaB-
JIEHUE CBS3U. 3HAK «IUTIOC» — CBS3b MOJIOKUTENIbHAS, T. €. C YBEJIMYECHUEM WJIU
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YMEHBUICHUEM OIHOTO TMPHU3HAKA BTOPOH YBEIMYMBACTCS WM YMEHBIIACTCS. 3HAK
«MHMHYC» — CBsI3b OTPHULIATENIbHASA, T. €. C YBEJIMYCHUEM WM YMEHBIICHUEM OJHOIO
MIPU3HAKA BTOPOIl YMEHBILACTCS WA YBEIIMYABACTCS.

3aoanue 1. Paccuutath cpenHior0 apudMeTHuecKyro (X ), KBaAPaTUUECKOE OTKJIO-
HeHue (6 ), koapduurent Bapuanuu (C)), omMOKy cpenHel apudMeTHIecKoit (m) no

OIHOUMCHHBLIM KOJIMYCCTBCHHLIM IIPHU3HAKaM B JABYX I'DYIIIIax.

3aoanue 2. Onpenenutb JOCTOBEPHOCTh PA3HULBI (1) MEXKTY NOKA3aTEISIMA TPOAYK-
TUBHOCTH JIBYX I'PYNI >KUBOTHBIX IPU MAJIbIX BEIOOPKAX.

Metoauka BbINOJHEHHS
[lepenucars MHAMBUAYATBHOE 3aaHle B TaOnuLbI (Tabimna 10).

Tabauua 10 — IlokazaTenn nNpoAYKTHBHOCTH ABYX I'PYNI }KHBOTHBIX

1 rpynma 2 rpynma
KBaJPaThI KBaJPATHI
BAPUAHTA | OTKJIOHEHUS . | BapmaHTa | OTKJIIOHEHUS .
OTKJIOHECHUH OTKJIOHEHUH
X x—X, (X—YI)Z X x—X (x—Yz)2
— —
2 > (= X)) Do 3 (x-X,)’

IIpumeuanue. )’ — 3HAK CYMMBL

[Tony4eHHbIE NaHHBIC CPABHUTH CO CTAHAAPTHBHIMU 3HAYCHUSMHM KPUTEPHS TIO
tabnuie CThroICHTa (TPUIIOKECHHE 2).

TEMA 13. TEHETUKA MUKPOOPI'AHN3MOB

Henp 3aHATHSA: M3YUYNTh OCOOCHHOCTH CTPOCHHUS W PA3MHOKEHUS MPOKAPUOTHYE-
CKMX KJIETOK M CIOCOObI 0OMEHA FEHETHYECKON HH(POPMALICH B HUX.

KounTpoabHbIe BONIPOCHI:
1. CTpoeHME reHETHYECKOro MaTepraia y OakTepuu.
2. Pa3mHOXKEHUE OakTepuid.
3. Cnoco0Obl mepeaauu HaCIEACTBEHHOM MHQPOPMAUUMM y MHUKPOOPraHW3MOB —
TpaHcpopMarysl, TPAHCIYKIUS, KOHBIOTALSI.
4. Crpoenue npodara.

Teopernueckast 4acTb
JUIs MOHMMAaHWsI TEHETUYECKUX OTJIMYHMIA B PA3BUTHH MPOCTCHIINX W CIOMKHBIX
opranu3moB (Tadnuna 11) mpuMeM BO BHUMAHHWE TO, YTO T'€H MPEACTABISIECT COOOM
OUYEHb CIIOKHYIO CTPYKTYPY, OH JEJIHM WU COCTOUT M3 OTIACNBbHBIX (PYHKIIMOHAIBHBIX

YYaCTKOB (IIEHTPOB), KOTOPHI€ MOTYT  HE3ABUCUMO W3MEHSTHCS MPU MYTalUsX:
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bazucen — CIOXKHBIA TeH;, mparceerd — PyHKIMOHAIBHO HE3aBUCHMBIN YYACTOK T'€HA,
9K30H — YYaCTOK T'€Ha, HECYIMiA MH()OPMALMIO, uHMpOH — YYACTOK T'€HA, HE HECY-
Mid “HHOPMALHLO.

['eHeTHKa MUKPOOPraHU3MOB — pa3ziei OOLIEH TeHETUKHA, B KOTOPOM OOBEKTOM
W3YYCHHUS SBISETCS NEpeaada HaCICACTBEHHOW HHPOPMALMKA MEXTYy TPOKAPUOTHYE-
CKMMH OpraHM3MaMH U BUPYCAMH, a TAKKE OCOOEHHOCTH €€ pealli3allyiH.

TaOnmuua 11 — OTau4us B reHeTHKe pa3BUTHSI IPOKAPHOT (MIPOCTEHINX) U
3YKAPHUOT (BBICHIHX MHOTOKJICTOUYHbIX) OPraHU3MOB

[ IpokapHuOTEI

DYKapHOTHI

OrcyTcTBHE spa

Hanwuue sapa

['eHeTnueckuii MaTepuai nNpeacTaBicH
OJTHOM XPOMOCOMOI, MOTYT OBITh SMTHCO-
MBI

Y TUTa3MHMIBI

['eHeTHueckuii Marepra NpeACTaBIEH
JMITOUTHBIM HaOOPOM XPOMOCOM

['eHBI IPEACTABIISIFOT HEMPEPHIBHYIO
WH(}HOPMALMOHHYIO TIOCIIE0BATEIBHOCTh

['eHBI UMEIOT YYACTKN HH(POPMALIMOH-
HBIC

(3K30HBI) U HE HECYLIME HHPOPMALUT
(MHTPOHBI)

AXKTHBHBI BCE HUMCIOIHUECA T'CHBI

HzbuparenbHas akTHBHOCTh TEHOB
HauuMHaeTCs npu AU PepeHuupoBKe
KJIETOK B YMOPHUOTCHE3E

Her B3aumoieiicTBUS TeHOB

[Ipu3Haku 3M€MEHTAPHBIE C TPOCTOM
CBSI3bIO. OJIMH I'€H — OAMH (PEPMEHT —
OJIMH IIPU3HAK

[TpoucxoasaTt B3auMOJCHCTBUS
HCALICTIbHBIX TCHOB

[Tpu3HaKy CHOXKHBIE, ONIPEACISAIOTCA:
MHOT'O T€HOB MHOTO ()€PMEHTOB —
OJIMH MPU3HAK

Oco0eHHOCTH reHeTH4YeCKOoii 0praHu3anuu 0aKTepHAJIbLHOI KIeTKH

B nienTpanbHON YacTu HUATOIIa3Mbl OAKTEpUi pacloyiOKEH SCPHBINA annapar —
HYKJICOU ¥ Ma3MuIbl. OH HE U30JIMPOBAH OT UUTOIIAa3Mbl MEMOpPAHOW U MPEACTaB-
neH ogHoi monekynoi JIHK, Tak Ha3eiBaeMoil XpOMOCOMOWM, KOTOpas JJIMHHEE Ca-
MoH Oaktepun npuMepHO B 600 pa3 U MOXKET OBbITh COCIMHEHA B KOJIBIIO. [ eHeTHYE-
CKMH Marepuan OaKTEPHH MOMHMO XPOMOCOMBI UMEET SMUCOMBI U TUIA3MUIBL. IHi-
coma — MalieHbKas Konblesas moniekyna JAHK, cymecTByer OTaenbHO 0T XpOMOCO-
MBI, ABTOHOMHO PEIUTMLIUPYETCA, HO MOXET BCTPAMBATBHCS B XPOMOCOMY M CyIle-
CTBOBaTh Kak nocaenoBareabHOCTh JJHK xpomocomsl. Iliasmuda — taxke MancHb-
Kasi KOJIbLIEBAs, aBTOHOMHO penmmuupyromascs [IHK, Hukorga He BCTpaumBaeTcs B
XPOMOCOMY.

Huka pa3mHoKeHus1 0akTepuii

Permkaums JJTHK y MEUKpOOpraHu3mMoB IMPOUCXOINAT TAK K€, KaK MV BBICIIUX
OPraHMU3MOB, MOJYKOHCEPBATUBHBIM cOCOOOM. [IpuKpenieHHas K KIETOYHOW CTEH-
ke JIHK ynBamBaerca. PennmuumpoBanneie nouepnue JIHK otoasurarorcs Omarogapst
AKTUBHOMY pOCTY y4YacTka OakTepu-  aJbHOH MeMOpaHbl MEXIYy HUMH U oOpa-
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30BaHMI0 MEXK/IETOUYHOW Neperopogkn. B aTOT nepmof KeTka HenpepbIBHO pacTerT,
naet opmmpoBaHue pubocom u Apyrux opraHenn. [anee fouyepHue KeTKu oThe-
NATCA ApYyr oT gpyra. Kaxpaas foyepHss KneTka MMeeT Takoi e Habop reHetmye-
CKOM MH(hopMaunmn, Kakom 6bls1 B UCXOAHOWN KeTKe (PUCYHOK 14).

Tak Kak e 6akTepuy 06MeHMBalOTCA MHGopMaunein n nNpuobpetardT HYXXHble
MM CBOICTBA, KAKOB 3TOT MEXaHW3M?

PucyHok 14 - Cxema pennnkauunm 4npKynspHon xpomocomsl E. coli K-12
(no A.M. Tonbadapoby)

MexaHu3Mbl peKOMOUHaUUn 6akTepui
[lokasaTenbCTBa CYLLECTBOBAHUA PEKOMOUHaUMKN - O0OMeHa reHeTUYeCKOW WH-
(hopmanmein y 6aKTepuin - 6b110 CBA3AHO C OTKPLITUEM Y HUX AB/EHUSA KOHBIOTaumuu,
TpaHchopmaLnmn, TpaHCAYKLUN.
KoHbloraums - nepeHoc reHeTMyeckoro maTtepuana ot O4HON 6aKTepuasibHON KNeT-
KK ([oHOpa) K Apyrou (PeuunuenHTy) npu nx HenocpeacTBeHHOM KOHTaKTe (PUCYHOK 15).
OTAenbHble BALbI KALLIEYHOWN Nanoyku
E. coli obnagaoT npu3HakoM MUKPOMWUIE,
reHeTnyeckasa MHgpopmayma KOToOpro 3ano-
XeHa B COCTaBe reHoma nnasMuibl, Ha
cxeme 0603HayeHa Kak aktop F+.
Opyrue sugpl E. coli He nMeOT MUK-
ponwune, T. K. HE UMEKT 3TOro (Makropa,
0603HayeH Kak F-.
BakTepmnanbHble KNeTKN C (hakTopom
F+ [OHOPCKOM KNeTKU OCYLeCTBASAOT
PucyHok 15- Cxema nepeHoca KOHTaKT C pPeuunueHTHOW KneTkowh - F-.
6akTepuanbHOii xpoMocoMbl (AHK) Mpu aToM penauymMpoBaHHas nnasmuga c
3 KneTKn goHopa (Hfr) B KneTky F+ nepepaetca B F-, 6narogaps 4emy pe-

peunnuenTa (no B.J. TuMakosy u UMNMEHTHaA KneTka npuobpeTaeT CBOM-
ap.) cTBa 00pa3oBbIBaTb Nwne, Aanee, pensu-



IpOBaB MoNyueHHEIH F', KIeTka CTAaHOBHTCS JJOHOPOM M HEPENAET €T0 B COCETHIE
OaKTEepUH.

Tpanchopmayua — HanpaBICHHBI NEPEHOC W BCTPAMBAHWUE B T€HETHYCCKHMN
annapar KieTku HeOosbmoro (parmenta uyxkoid JIHK. UzBectHo, uro OakTepus
NHEeBMOKOKKA UIMEET BUPYJICHTHYIO U aBUPYJICHTHYIO (pOopMBI. BUPYJIEHTHOCTH OTpe-
JICNIeTCS HAJTUYMeM 3alllUTHON KarcCyybl Ha TIOBEPXHOCTH KIIETKH, OaKTepHUH 3TOTO
mraMMa 00pasyroT IJaJKhe KOJOHUU. ABUPYJICHTHBIC (POPMBI HE MMEIOT 3aIlUTHOM
Kancyjabl U 00pa3yroT MEpoxoBarbie KOJOHUUA. OMNBIT HA MbIIIAX MHKpoOUosora
I'pudpurca, otkpsiBiiero B 1928 roay siBieHue TpaHchopmanuu:

1) UHBEKIIMN BUPYJICHTHOTO IITAMMa MHEBMOKOKKA BBI3BIBAJIM THOCIb MBIIIIEH,
a MHBEKIMU YOUTBHIX HAarpeBaHUEM HTHX K€ MHEBMOKOKKOB HE BBI3BIBAIM THOEIH
MBILICH,

2) UHBEKITUN HEBUPYJICHTHBIX IITAMMOB HE BBI3BIBAJIM THOCIIN MBIIIICH;

3) UHBEKIMM KMBOTO HEBUPYJICHTHOTO IITAMMa BMECTE C YOUTHIM BUPYJICHT-
HBIM BBI3bIBAJIA THOENb MbIlei. M3 3apake€HHBIX MBIIICH ObITH BBIACICHBI YKUBBIC
MMHEBMOKOKKH, 00JIajiaroliue Karcynaoi. CBOMCTBO yOMTOrO MHEBMOKOKKA (CIOCO0-
HOCTh 00pa30BbIBATH KAICYJIbl) MEPEILIO K HEBUPYJCHTHON OaKkTepuu, T.€. MPOU30-
nuia TpaHcopmanus. Jlamee npeBpalieHue TUNoB OakTepuil ObUIO TOJYYECHO B MPO-
OMpKe in vitro, sBIeHUE TpaHCHOpPMAITMK CTAIA MCTIOIB30BaTh I M3YUYCHHUS TOCTe-
JIOBATEIBHOCTH PACTIOIOKEHHS TEHOB U MTOCTPOEHUSI TEHETUYECKUX KapT.

Tpancoykyusa — NepeHOC TEHOB U3 OJHON OaKTepUaNbHOU KJIETKU B JIPYTYIO C
noMouiplo OakTepuodara. I1o sBiicHUE yctaHoBwim 3uHaep u JlenepOepr B 1952
rOJy B OTBITAX HA CAJIbBMOHEIIE (PUCYHOK 16).
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PucyHok 16 - Cxema npotecca
TpaHcayKunm
(no A4.M. Tonbahapby)

Bbifo oTo6paHo ABa wTamma: 22A, He
CNOCOGOHbLIA CUHTE3MpOBaTb TpUNTO(aH, U
2A, CNOCOGHbIN CUHTE3MPOBATL TPUMTOMAH.

O6a wTamma 3aceBanu B U-06pasHyto
TpybKy,  pasfieNeHHyl  6akTepuanbHbIM
(mnbTpoM. [Mocne wHKybauum 6GakTepuu
wramma 22A npmobpenn cnocobHOCTb CUH-
Te3uposatb TpuntogaH. Kakmm e obpasom
6akTepun mMorny npuobpecTn aTo CBOMCTBO?
BbiscHUAW, 4TO WtamMmm 22A 6bi1 UHPULMpPO-
BaH GakTepuocarom, OH mnocne paspbiBa 060-
NOYKKN X031MHA NPOXOANN Yepe3 PUILTP U Nin-
3upoBan wrtamm 2A. lMprcoesmHMB YacTb re-
HETUYECKOro martepuana wrtamma 2A, dar
BO3Bpallasica 06paTHO W nepefasan 3TOT Ma-
Tepunan wrtammy 22A. Ltamm 22A npuobpe-
Ta/l HaCNefCTBEHHble CBOMCTBA CUHTE3MPO-
BaTb TpunTo(aH. $BNeHWe TpaHCAYKUUK
MPUMEHSAIOT B COBPEMEHHOW GUOTEXHOIOMNM,
ynydiwas cnocobHocTb 6akTepmini K obpaso-
BaHWIO BMOIOrMYECKN aKTUBHbIX BELLECTB.
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CTpoeHune 6akTepnodara
Burpycbl OTHOCATCA K MUKPOOpraHu3mMam, XOTA pPe3Ko OT/MYarTCsA OT BCEX U3-
BECTHbIX KNETOYHbIX (JOPM XM3HU. YacTuubl BMPYCcOB o4yeHb Manbl (0T 20 go 450
HM). C MOMOLLbIO 3/IEKTPOHHOIO0 MMUKPOCKOMNA 0O6HAPY>KeHO, YTO OHW UMET nasoy-
KOBUAHYO, LWapoobpa3Hy, a B O0NbLIMHCTBE C/lyvyaeB - MHOrOrpaHHy ¢opmy.
Bupycbl OTHOCATCA K MUKPOOPraHnamam, XOTS Pe3Ko OT/IMYakTCA OT BCEX WU3BECT-
HbIX KNETOYHbIX (DOPM XXMU3HU (pUCYHOK 17).

7BIOA

BE/IOK

0K ) [T

MwukpoopraHmsmel (20-450 HM) copgepxkat
OOHY M3 HyKnenHosbiX kucnot (AHK wnnn PHK),
KoTopas OKpYy>XeHa 6en1KoBOM 060/M104YKOM - Karcu-
AOM. MoneKynbl HYK/IEUHOBbLIX KWUCAOT MOryT
OblTb NIMHENHBIMW W KONbLUEBbIMU. Bupycbl pe-
NPOAYLUMPYHOTCA TOIbKO BHYTPWU KNETKU Kakoro-

>@rT TO OpraHvM3aMa, MOCKO/MbKYy He o06nagalT co6-

FEKCAIOHAJTIbHAA
MNACTUHKA

PucyHok 17 - Cxema CTpOeHu4
bakTepuodara
(no H.M. Oy6uUHKNHY)

CTBEHHbIM annapaTtom ANs CMHTE3a OpraHuYecKnx
MONeKYN, TMO3TOMY [A/s CaMOBOCMPOU3BEAEHUS
OHW MCMNOMb3YIT Pecypchbl KNeTKU X03snHa. Bu-
PyCbl, NapasuTMpyoLme B 6aKTepusx, HasbIBalOT
bakTepuodaramn. Bcrogy, rae pasMHOXKAKTCS
baKTepun, 06HapPYXXMBAKOTCA 1 MapasuTupytoLme
B HUX GakTepuodaru.

OCHOBHbI€e 3Tanbl B MeXaHW3Me pa3MHOXEHUS BUPYCOB:
1) NpoHUKaeT Yepe3 MeM6pPaHy KNEeTKH;

2) TepsieT 060/104KY;

3) npoasuraetca K AHK KneTkn n BCTpanBaeTCs B Hee;
4) Ha AHK xo34nHa npoucxoanT pennmkaums AHK Bupyca, B 04HOI KNeTKe pen-
NNUMPYOTCA MUNNOHBI BUPYCHbIX OHK;

5) nocne c6opku HoBbix AHK

MPOMCXOANT CUHTE3 Kancuga u3 MemopaHbl nopa-

YXEHHOWN KNETKM, Hapyllad ee LeNoCTHOCTb, NOBpeEXAEHHAA KNETKa pa3pblBaeT-

ca - NM3npyer.

MpuoH - HOBbIA Knacc I/IHd)eKLl,I/IOHHbIX alreHToB, npeacrtapnAaAroWmnx N3SMEHEH-
Hble COOCTBEHHbIE GE/KM opraHusma XXmBOTHOro. XapakTepHas 0COOEHHOCTb npuno-

HOB KakK I/IH(*)@KLI,I/IOHHI:IX alreHToB

- OTCyTCTBME HYKnemHoBbixX Kucnot (PHK, AHK).

B036yauTen pasMHOXAeTCs, KOHBEPTMPYSCh M3 HOPMalbHbIX GENKOBbIX MOMEKY/

nyTeM M3mMeHeHUs ee DOPMbI.

3agaHune. CocTaBUTb Tabnuuy No XapakKTepucTuke Gopm o6MeHa reHeTUYECKON MH-
(hopmaumein y 6akTepuin 1 BUPYCOB.
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Tabauua 12 — Xapakrepucruka (popm 00MeHa reHeTu4eckoii nHgopmanueii y
O0aKTepuii ¥ BUPYCOB

dopma oOMeHA

[lokazarenn
TpaHchopmalus | TPAHCAYKIMS | KOHBIOTaIs

Y Kakux OpraHu3MOB HMEET Me-
cTO?

Cnoco0 nepegaun reHETUYECKOM
uH(popManuu

[TepcnieKTUBBI UCIIOIL30BAHUS TTPH
JedeHnM 3a00JIcBaHWM, BBI3BIBAC-
MBIX MYTaHTHBIMHA T€HAMM

TEMA 14. BBEAEHUE B BUOTEXHOJIOI'N1O.
OCHOBBI TEHETHUYECKOI MHXXEHEPUI

He.]'lb 3aHATHA. O3HAKOMHUTHCA C OCHOBHBIMH ITOHATHAMH U JOCTHIXKXCHUAMU omoTex-
HOJIOTHUH.

KoHnTpo/ibHbBIE BONIPOCHI:

1. brotexHonorus, €€ posib B BETCPUHAPUH, )KUBOTHOBOACTBE, METALIVHE,
CBs13b OMOTEXHOJIOTUY C APYTUMU AUCHUTTTIMHAMUA. OOBEKTH OUOTEXHOJIOTUH.
['eHHAs MHKEHEPUS, UCTOPUS PA3BUTHS.

MeTo1bl OJTyYEHUSI TEHOB.

PecTpukTrasel U X 3HAYECHUE.

Bekrop, coznanue BekTopa. PekomOunantHas JITHK.

Knerounas nnxenepus. Kynerypa kiierok. Comatndeckas THOpUAN3anusl.

NN AEWL

Teopernueckas 4acTb

Bbuomexnonozua — o6nacte 3HaHWH O TPAKTHYECKOM HMCMOJIB30BAHUU OWOJIO-
ruM. ['71aBHbIE OOBEKTHI M3yueHUs: OMOTEXHOJIOTMH — OWOJIOTMYECKUE CUCTEMBI W
MIPOLIECCHI, KOTOPBIE HCIOJB3YIOTCA B PA3IMYHBIX OTPACIIAX IIPOMBIIUIEHHOCTH,
CEJIbCKOM XO3SIHICTBE, MEIULIMHE, BETEPUHAPHON MEIULMHE, a4 TAKXKE ITOJIOBBIE KIIET-
KM ¥ 3apOJIBILIN )KUBOTHBIX.

BuoTexHon0rns BO3HMKIIA HA OCHOBE MUCMOIb30BAHUS MUKPOOPTaHU3MOB U OMO-
CHCTEM C 3alPOrPaMMHUPOBAHHBIMU CBOMCTBAMHM HA OCHOBE JOCTIKCHUN T'€HETHYE-
CKOM MH)KCHEPUN U HH)KEHEPHOU DH3UMOJIOTHH.

OcHOBHBbIC HANIPABJICHUSI OHOTEXHOJIOTHH

1. I'ennas unocenepus — 310 00IACTh MOJICKYJIIPHOM T€HETUKHU, KOTOpasi pa3pa-
0aThIBACT METO/Ibl KOHCTPYMPOBAHMSI HOBBIX T€HETUUECKUX TPOrPaMM.

2. Knemounasi uHoiceHepus — 370 NOJyYCHHUE KJIETOK HOBOTO TUIA, THOPUOMHAs
TEXHOJIOTHSI, KOHCTPYUPOBAHUE TEHETUUYECKH HOBBIX OOBEKTOB MYyTEM KJIETOYHON T~
OpuIM3alu U BBEJACHUS Yy KEPOJTHOTO TEHETHYECKOr0 MaTepuara.

3. Dmbpuocenemuueckas umice- 577 Heplisi — 3TO aKTHBHAsI MEPECTPOiiKA FeHO-




Ma >KABOTHBIX MTyTEM BMEMIATEIBCTBA B UX PA3BUTHE HA PAHHMX 3TAlax OHTOTECHE3A.
[TepecTpoiika reHoMa — 3TO PEKOHCTPYKLHS SMOPUOHOB MYTEM KJIOHUPOBAHHUS, CJIU-
STHUS VI UHBEKIUU B UX d1pa yykepoaHoit JIHK.

OCHOBHBIE HAMPABJICHHUS SMOPHOTC€HETUYECKOH MHKEHEPUU:

a) KJIOHUPOBAHUE KUBOTHBIX;

0) MOJIyYECHUE TCHETUUECKUX XUMED;

B) MOJIYUYEHUE TPAHCTEHHBIX JKMBOTHBIX

I') TPAHCIIJIAHTALKs SMOPHOHOB.

4. Tpaouyuonnas Ouomexnono2usi — 3T0 UCMOJIb30BAHUE aHAIPOOHBIX MPOLEC-
COB JIJIsl MPOM3BOJCTBA BUHA, CHJIOCA, KBALICHHUS, MOJYYEHUE MOJIOYHOKHUCIBIX MPO-
AYKTOB, CIUPTA U T.J.

5. Huorcerepras sH3uMON02UsL — 3TO IPUMEHEHHE MUKPOOHOJIOTHYECKUX, (PU3H-
KO-XMUMHYECKUX METOJOB AJIsI MPOU3BOACTBA (PEPMEHTOB — CEUU(PUUECCKIX KATau-
3aTOPOB OEJIKOBOI MPUPOIBL.

T'enemuueckaa uHxiceHepusa — 3T0 KOHCTPYUPOBAHUE 1N VItro (PyHKIIMOHAIBHO
AKTUBHBIX TEHETUUYECKUX CTPYKTYp (pexomOuHanTHbIX JIHK) M HacneacTBeHHO u3-
MEHEHHBIX OPTaHU3MOB.

["'eHHYI0 HHKEHEPHIO MCIOB3YIOT Il M3YUYEHUs CTPYKTYPbI, (PYHKLIMN U peryis-
LMK T€HOB, A TAKXKE Il M3YUYECHUS! CTPYKTYPbI XpOMOCOM. J[aToli BOBHUKHOBEHHMSI T¢H-
HOU uHxxeHepuu cunrtactest 1972 rox, koraa B CILA 11 bepr ¢ coTpyaHuKamu co31ajv
nepByto pekoMOHaHTHYIO Mosiekyiy JIHK, cocrosmiyto u3 pparmenta [IHK 00e3bsHb-
ero Bupyca SV-40 u Oakrepuodara A ¢ rajJjakTO3HbIM ONEPOHOM 7. coli.

Obracmu npumeHeHUst 2eHHOT UHJICEHEPUU HA COBPEMEHHOM dmdane.

- OJTyYEHHE TeHHOMHKEHEPHBIX BAKIIUH;

- MMOJIYYEHHUE NCKYCCTBEHHBIX OEJIKOB C 3aIaHHBIMHA CBOHCTBAMU,
- MMOJIyYEHHE TOPMOHOB, (PEPMEHTOB,;

- IMAarHOCTHKA U JICYCHHE 3a00JIEBAHUH.

Cnocobul noyyeHust 2eHO8:

1. Beigenenue renos u3 JJHK.

2. XuMHKO-(hepMEHTATUBHBIN CHHTE3.

3. @epMEHTATUBHBINA CUHTES.

PecTpuxkra3sbl 1 UX 3HaYeHHE

Pecmpuxkmupyroujue IHOOHYKAEa3vl (pecmpukmasvl) — 5T0 (PEPMEHTHI, CIO-
coOHbIe paspesars Mosiekyny JIHK B CTporo onpeaeneHHsix MecTax ¢ 00pa3oBaHHEM
JIMITKUX KOHLIOB.

PectpuikTazbl Obti OTKPBITH B 1968 Toxy.

Hanpumep, pectpuktaza E. coli non HazsanueM EcoRI y3Haer nocnenoBarenb-
HOCTb M Pa3pe3acT €€ Ha y4acTKax, MIOMEYEHHBIX CTpENKaMu. B pe3ynbrare Komiblie-
Bass moJsiekyna JIHK craner imuelnol. [1o kpasM MOJIEKYJbl 00pa3yroTCsl JIMTIKHE
KOHLBI, ¢ 0aHOM cTopoHbl AATT, ¢ apyroi — TTAA. 1Ipy HaTMUMKM JTUNKAX KOHILIOB
monekyna JIHK MOJKeT oraTh 3aMKHYTECSA B KOJIBLLO.

T 4 AATT II--
11 sg TTAA T T --



PectpukTasel MOryT y3HaBaTh pa3IMuHbIE MOCAEA0BATEILHOCTH HYKJICOTHIOB.
Pectpukraza E. coli non nazganuem EcoRI y3naer nocnenorarensnocts LT . Co-
eauHeHue pa3pbiBoB 1enei JIHK mocne o0paboTku pecTpuKTa3aMy MPOU3BOUTCS
(PEPMEHTOM 112A301.

BekTopsl ¥ MX HCIOJIB30BAHHE [JIs1 IEPEHOCA TEHEeTHYECKOr0 MaTepuasia
Bexmop — 310 monexyibl JIHK, koTopble cmOCOOHBI MEPEHOCUTD Uy>KEPOIHBIE
T'eHbl U 00ECIIEUMBATh UX PEIUTMKALMIO B KIIETKE — XO35MHE.

Tuner exmopos:

1) BEKTOPBI AJIsl KIOHUPOBAHHSI,
2) BKCHPECCUOHHBIE BEKTOPHI;

3) BEKTOPBI AJsl TpaHC(hopMaLnK.

Obwue ceoiicmea gekmopa.:

1) noMmKEeH UMETH CBOMCTBO PEIIMKOHA,

2) NOJKEH UMETh CAMTBl PECTPUKLMM, T.€. YUACTKH Y3HABAHUS ISl PECTPUKTA3.
IIpu sTom Mecta paspe3anus u BBeaeHus aApyroi /IHK He IOJDKHBI BIUATH HaA pe-
TJIMKALAKO BEKTOPA,

3) JOMHKEH UMETh OJIMH UM HECKOJIBKO MaPKUPYIOIIMX T€HOB, MO0 KOTOPBIM €r0
MO>KHO OOHAPYKHTb,

4) MOIKEH colepKaTh cnenupuIeCKUe sl TaHHOM KIIETKH TPOMOTOPHI U Tep-
MUHATOPBI TPAHCKPUIILIUH.

Memoowl 6sedenus 2ernos 6 bakxmepuaibHvle KIemKI:

1) Tpancopmanns;

2) TpaHcekuus;

3) TpaHCOYKLMSI.

Pexkomounanmnvie /IHK — 5T0 WCKYCCTBEHHO CO37aHHbIC MOJeKyabl JIHK,
BKJIFOYAKOLIUE T'€H U BEKTOP.

depMeHTAaTUBHBIH c0Cc00 mosyyenusi pekomOuHanTHoi JIHK

Cucrema a1 PepMEHTATHBHOIO CUHTE3A TEHOB MPEACTABISET COOON pacTBOp, B
KOTOPOM COJIepKaTcsi BCE 4 HYKJICOTH]Ia, MOHBI MarHus, pepMEeHT oOparHasi TpaH-
ckpunrasza u Mmarpuunas PHK, Ha kotopoii Oyaer cuntesnpoBarbest [JTHK.

Jliis koHcTpynpoBanust pekoMOuHanTHOH J{HK HeoOxoaum psia pepMEHTOB:

1) pecTpUKIMOHHBIE SHAOHYKJIEa3bl — HAXOAAT M paszpe3aroT moJiekyssl JIHK B
calTax ¢ ONpPEAEIEHHBIMUA MOCIEA0BATENIBHOCTAMHA, KOTOPBIE Y3HAET TOJIBKO OINpEe-
JIEHHAs PECTPUKTA3A,

2) oOparHas TpaHCKpunTasa (peBeprasa), kotopas ocyilecTrisier cuntes JJHK
Ha marpuue PHK;

3) AHK — nonmumepaza — karanuzupyet cunre3 JIHK Ha marpune JHK;

4) JHK — nuraza — ckiieuBaet moJiekysasl JIHK, oOpa3zys cBs3u Mexay 1€30KCH-
pudodocdaramMu HyKICOTHIOB;

5) TepMuHalibHAs TpaHcdepaza — ., JOCHHTE3UPYET K KOHIIAM JABOWHOM cru-
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pamu JIHK nypuHOBBIE WM MUPUMUIMHOBBIE HYKJICOTH/IBL;

6) SHAOHYKIIEa3a (ara — OTILEIUISIET OAHOHUTYATHIE KOHIIBI 3’ — KOHIA JBOMHOMN
cnupamm JIHK;

7) HyKJ€a3a — cokpamaet ABoitHyo cnupaib JJHK ¢ 000ux KOHIOB.

[Tosy4eHHBII T€H HE COAEP>KUT MHTPOHOB, MPOMOTOPOB U IPYTMX 3JIEMEHTOB,
PEryJIMPYIOIIMX TEHHYK AKTUBHOCTh. Takue TeHbl MOJKIIIOYAKOTCS K MPOMOTOPaM
npokapuot (pekomOuHanTHast [JHK) 1 s3kcnpeccupyroTes B TPOKapruoTax.

Jlna BBeaeHus pekomOuHanTHOM JIHK B KieTKy KileTka A0JDKHA OBITH KOMITE-
TeHTHOU. KOMIETEeHTHOCTH MOXHO J0OUThCs npu ucnosibzoBanuu CaCl, u TemioBo-
ro yaapa. s obneruenus npounkHoBenus JJHK B kieTky Oakrepuii, nx oOpabarbl-
BAKOT JIM30LMMOM, KOTOPBIA TMAPOJIM3UPYET MYKOMIENTHIBI, BXOASIINAE B COCTAaB KJie-
TOYHOM cTeHKM Oaktepuii. KileTkn 3ykapuoT oOpadareiBatoT (PepMEHTAMH, KOTOPHIE
paspywmiaroT nojucaxapuabl 00onoukd. Tarxke ans oOnerdyeHus: MPOHUKHOBECHHS
JIHK B KJIETKY SYKapvOT HCHOJB3YIOT IUATHIAMHUHOSTUIIACKCTPAH W MOJIMITH-
JEHTUKONb. KIeTku Aposxokeil 00pabaThiBatOT COJIIMA JIUTHS WK 3ICKTPOUMITYJIb-
cami.

MeTtoabl nOJy4eHHS TEHOB

1. PecmpuxkuyuonHnulii — ¢ IOMOLIBIO (PEPMEHTOB OaKTEpUil PECTPUKTA3 pac-
memsor JIHK Oakrepuii Apyroro mramMma WM KIETKH-XO35SMHA, MCIOIb3YETCS
0k0J10 200 pecTpukTas.

2. Xumuueckuil cunme3s — 3Hasi IOCIIEA0BATEIBHOCTE AMUHOKHUCIIOT B O€IIKE,
yepe3 TeHETUYECKUI KO, ONPEIACIIAIOT NOCIeA0BaTeIbHOCTh HYKIeoTua0B JIHK Ha
Yy4acCTKE T€Ha W MPOU3BOAT €r0 CUHTE3 U3 HYKJICOTHAOB C MOMOIIBI0 (PEPMEHTA M0~
aumepaza-1.

3. DepmenmamueHblil — UCTIONB30BAHUE BBIACIEHHON Mosekysibl UPHK ms
TPAHCKPUOMPOBAHUS C HEE, KaK C MaTPULbI, OMPEACIECHHONW MOCIEA0BAaTEIbHOCTH
Hykneotra0B. CrimcsiBanue uuaet ¢ MPHK na JIHK.

4. Xumuko-hepmenmamugeHslil cunHme3 NPUMEHSETCS HanOosee 4acTo. Xu-
MUYECKUM MYTEM CHHTE3UPYIOT OJIMTOHYKIICOTHABL. IMHKEPBI, AAANTEPHI, IPARMEDHI,
IPOMOTOPBI, @ TEHBI CUHTE3UPYIOT (DEPMEHTATUBHBIM METOOM.

['eHeTMYECKAs MHXKEHEPUS TECHO CBSI3aHA C TCHETHYECKOW SH3UMOJIOTMER U
XUMUEH HYKJIEMHOBBIX KHCJIOT, MOCKOJIBbKY MHCTPYMEHTAMH MOJIEKYJISPHOTO MaHU-
NYJUPOBAHUS SBISAIOTCA (PEPMEHTBI. OTH PEPMEHTHI pabOTAKOT B KJIETKE, BBITTOJIHSS
padotel o pennmkamuu JIHK npu neneHnm KieTkH, penapauuu NOBPEKACHHN, B
MPOLECCAX CUMTHIBAHUS U IEPEHOCA TCHETUYECKOW MH(POPMALIMK U3 KIETKH B KIIETKY
WM B NpEAenax KIeTkd. OEepMEHThI, TPUMEHSIEMBIE B TEHHOW MH)KEHEPUH, JIMIUEHBI
BUJIOBOH CHELM(PUYHOCTH, TO3TOMY MOKHO COYETaTh B €IMHOE LENOE (PparMEHTHI
JIHK nr060ro mporucxoKacHHs B HY>KHOM MOCIEI0BATENIBHOCTH. DTO MO3BOJISET Mpe-
OJI0JIEBATH BUJOBBIE OAPBEPHI M OCYIIECTBIISITH MEKBUOBOE CKPEILMBAHHKE.

OcHOBHBIE ()EPMEHTHI, TPUMEHIEMBIE PU KOHCTpyrpoBaHuu JIHK:
- pecmpukma3ssl — (MOJEKYJSIPHBIE HOXKHULBI) — (DEPMEHTBI, pa3pe3aroIue
HyKjeoTuabl uyxeponnoit JIHK (ta6- 60 THIa 13). baktepusi OTIIMYAET CBOKO COO-



ctBeHHY0 JIHK oT 11r000ii BTOprarouieics «4y>kepoaHoil» u pa3pes3act ee pepmen-
TaMU — PECTPUKTA3aMH, KOTOPBIE Y3HAKOT M ATAKYIOT HYKIIEOTHUIBI 4y>KEPOIHOM
JHK. Kaxkmas pectpukrasa no cailty METHJIMPOBAHUS Y3HACT TOJIBKO CBOKO ITOCIIE-
noearenbHOCTh JIHK, npukpemnserca k Hed u paspesaer ode nenu JIHK mo cepe-
JVMHE WM C HEKOTOPBIM CMELICHHEM, 00pa3yst TUIKUE KOHIBI (PUCYHOK 18);

- noaumepasel — cunresupyrome JJHK na marpune JIHK ninu PHK;

- obpammnsie mpanckpunmassl — cuaresupyromue JIHK na marpune PHK;

- auzaszwl — coequnstomue pparments JTHK.

Tabauua 13 — Hexkoropsele pecrpukTasbl, 00pasywoumue gparMeHThl ¢ JUIKHMHA
KOHLAMH

DepmeHT V3HaBaezv1HI71 }'/‘{aCTOK MoryT coequHsThCS ¢ (pparMeHTa-
(5" — 3" MU, 00pa30BaHHBIMH
Aval L% (ITy)LIC (I Ta)IT Sal I, Xho I, Xma I
Bam HI VT ATLILL Bgl 11, Mbo [
Bgl 11 AYTATLT Bam HI, Mbo I
Eco RI I'YAATTI] Eco RI*
Eco RII VLIIATTT
Eco RI* VAATT Eco RI
Hae II (ITy)CLICCH (In)
Hpal 'L
Hind I1I AVATLTT
Hpa Il LT Taq I
Mbo I ITATI
Pst1 [TTLAT
Sal 1 T4 TITALL Aval, Xho I
Taq I TV A Hpa II
Xba I THLITATA
Xho I LIVTLAT Aval, Sal I
Xma | [T Aval

TIpumeyarue. CTPEIKN YKa3bIBAOT TOUKY pa3pbIBa; OKa3aHa ToJIbKo oaHa uenb JJHK; (Iy)
u (I1n) — mr060e MypUHOBOE M MAPUMUAMHOBOE OCHOBAHUSI COOTBETCTBEHHO. Haspanue pe-
CTPUKTa3bl 00Pa3yrOT U3 NIEPBOM IPYMITHI POIOBOTO M JABYX MEPBBIX OYKB BUIOBOIO Ha3Ba-
HUS POJIYLIEHTA, J0OABIsS K HUM COKPALICHHOE HAMMEHOBAHUE CUCTEMbI PECTPUKIIMHU, €C-
JI1 B TIPOJYLIEHTE UX HECKOJIBbKO, MJIM HAMMEHOBAHUE HEXPOMOCOMHOTIO AJIEMEHTA, KOAUPY-
rolIero nanHyro pecrpuktazy. Hanpumep, Eco RI — E. Coli ¢ dpaxropom RI vim Hind 111 —
Haemophylus influencae, miramm d pecpukraza I11.
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Llixopas QHK KTaK3(hyBLLIK
BEKTOD

Hytan depHATULLIOE depakTTasHas
KBC/IE10883/1/10bIKOCTA THHCIPKVBOHA

Betupwuasa HK

/
Brigavsas-He BKIpHLITOT
4  (prwsekraJHKB Berxep

CeKMHITTWTA
AVK

K/THHIY-TMSIHHA

OTiiop i:1eT0?:| KNOKQCIHIHIONM FeHOM
tO ceT-x03Mi

O

CuHTes 3enxa, KAagyemom
I" K1 erraHe0yMHOK

PucyHok 18 - Cxema nony4vyeHus pekombuHaHtHon AHK (no b. Inuky)

benok

3agaHue 1. HaiiTn 13 Tabnuubl pecTpukTasy, KoTopas MOXeT paspes3aTb MONMEKYNy
AHK B onpeaeneHHoli Touke (N0 MHAUBUAYANbHbLIM 3alaHUsM).

3agaHue 2. YKasaTb, Ha KakoM y4yacTke mMonekynbl AHK gaHHas pecTpukTasa npo-
n3BefdeT paspbiB (N0 MHAMBUAYANbHBIM 3a4aHUAM).

3agaHue 3. Pa3pe3aTb nnasmuay Ans NoayvyeHUs NUHENHON (POPMbl C IMMKUMM KOH-
uamu (No MHANBUAYaANbHLIM 3a4aHUAM).
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TEMA 15. METOABI HIOJIYYEHUSA U HEPCIIEKTUBBI
NCHOJBb30OBAHUA TPAHCI'EHHBIX, _
KJIOHNPOBAHHBIX ’KUBOTHbBIX U PACTEHUU

HCJIL 3aHSTHSI: O3HAKOMHUTBHCS ¢ OCHOBHBIMH MOHITUSAMH U ¢ METOIUKOM IIOJIYyUCHHUA
TPAHCI'CHHBIX U KIIOHHMPOBAHHbLIX paCTeHI/Iﬁ N JKWBOTHBIX.

KoHnTpoabHbIe BONIPOCHI:

1. JlaTh onpeneneHne NOHITHSIM: «TPAHCTEHO3), «TPAHCTEHHOE KUBOTHOEY.

2. Ilomy4eHne TPAHCTEHHBIX JKUBOTHBIX.

3. TpaHCreHHbIE KMBOTHBIC, MTPOAYLUPYIOMUE OMOTOTMYECKA AKTUBHBIE BEILIC-

CTBA MEIMIIMHCKOTO M TEXHOJOTUYECKOTO HA3HAYECHUSI.

4. HampaBneHus UCCiIeI0BaHU ISl MOTYUYCHHS TPAHCTEHHBIX KUBOTHBIX.
KiionupoBanue 3MOpHUOHOB.
6. KITOHMpOBaHHBIE KUBOTHBIE, TEPCIIEKTUBBI X UCITOJIb30BAHHSI.

hd

Teopernueckast 4acTb

Tpanceeno3 — 310 EPEHOC FEHOB.

Tpanczennvie dcueommvlie — 10 JKUBOTHBIE, KOTOPBIC IOJIYYEHBI B PE3YJIbTATE
MIEPEHOCA B KX T€HOM YY>KEPOJIHBIX T€HOB OT APYTMX BUAOB KUBOTHBIX I YEIIOBEKA.

['eHBI, KOTOPBIE UCTIONIB3YIOTCS IS IEPEHOCA, BBIACISIIOT U3 OMPEAETICHHOTO
IreHOMA WJTM CUHTE3UPYIOT UCKYCCTBEHHO.

B MHpOBOI#i MPaKTUKE YK€ MOJYUYEHbI TPAHCTEHHBIE )KUBOTHBIE, TPOAYLUPYFOLIME
C MOJIOKOM LIENBIA PSJT JICKAPCTBEHHBIX BELIECTB:

- (paKTOpBI CBEPTHIBAEMOCTH KPOBU TPOTHB ITeMO(UIIHH,

- TKAHEBOH IUIA3MEHHO-ICHHBIN aKTUBATOP, IPUMEHIEMBIN IIPH JICUCHUU BEHO3-
HBIX TPOMOOB ¥ MOPAKEHUU JIETOUYHON apTepuu;

- yesioBeueckuii 0enok C s mpeaoTBpanicHus 00pa3oBaHus TPOMOOB,

- MOHOKJIOHAJIBHBIE AHTUTENA JUIs IEYCHUS Pa3IMUHbIX (POPM paka.

OcHOBHbIE HANPABJICHUS] UCCJIEIOBAHUIA 1151 TOJTyYeHHS
TPAHCTEHHBIX KUBOTHBIX

1. Co3naHuie HOBBIX MOPOJT ¢ MOBBIMIEHHBIM COICPKAHUEM HEKOTOPHIX KOMIIOHEHTOB.

2. Co3naHue >KMBOTHBIX, KOTOPBIE CIOCOOHBI CHHTE3MPOBATH HECBONCTBEHHBIE WX
BUly OCNKH (Hanpumep: CBUHBH, KOTOPHIE MOTYT MPOYLIUPOBATh UHTEPPEPOH Ue-
JIOBEKA).

3. Co3naHue TPaHCTEHHBIX KUBOTHBIX — TOHOPOB MPU TPAHCIUIAHTAIIMM OPraHOB Ye-
JIOBEKY.

[TonyyeHue TPAHCTEHHBIX )KUBOTHBIX BKIKOYACT CICAYIOLIME CTA/IUN:
1. Co3naHue TeHHOM KOHCTPYKLMH (BBIOOP, MOJYYECHHUE U KJIOHUPOBAHUE YYXKEPOI-
HOTO T€HA).
2. BHenpenue ee B TEeHOM OpraHu3Ma MyTeM MUKPOMHBEKLIMM T€HA B MY>KCKOW MPO-
HYKJIEYC, TPAHCIUIAHTALIMS 3UTOTHI PELUATIUEHTY.
3. Cenexkuus MO (UM POBAHHBIX 63  OPTati3MOB.



MeToabl IEPEHOCA TEHOB

1. MUKpPOUHBEKIUS B IPOHYKJIICYC 3UTOTHI.

2. Mcnonb30BaHUE TUNIOCOM U PETPOBUPYCOB B KAYECTBE BEKTOPOB.

3. IpokanbiBaHUs M BBICOKOCKOPOCTHOM MEXaHWYECKOH MH(DEKIUU.

4. Vicnonp30BaHWE CHEPMATO30MJ0B (CAMOMPOM3BOJIBHOE MOTJIOMICHUE 3K30T€HHOM
JIHK, BBenenue /JIHK B criepMaTo30uibl, BBEACHHUE B CEMEHHBIC KaHAJbLIBI B3POC-
JIBIX SKABOTHBIX ).

5. Ucnonib3oBaHu€ TPAaHC(HOPMUPOBAHHBIX SMOPHOHAJIBHBIX CTBOJIOBBIX KJIETOK.

[Tosy4yeHbl MBIOIM ¢ TEHAMHA TOPMOHA POCTA KPBICHL, T€H ObLI BBEACH B BHJIE
pacTBopa M cOCTOST M3 353 HYKJIEOTHIOB, BEKTOPOM Obljla PEKOMOWHAHTHAS TUIa3-
muga. B pesynprare Obut nonyuyeH 21 noTomMok, y 7 Mbllieil OblT OOHApYKEH dyxkKe-
POJHBIN TeH, K1Bast Mmacca ux Obuta B 1,8 paza Oomnplie, yeM OOBIYHBIX.

Takxe moJIy4eHbl TPAHCTEHHBIE OBLBI, KPOJTUKH, KOPOBBI U CBUHBH, ITyTEM BBE-
JICHUS T€HA TOPMOHA POCTA YENIOBEKA.

B Poccun co3mano cTano TpaHCTEHHBIX OBELl ¢ T€HAMH KPYITHOTO POraToro CKo-
T4, KOTOPBIE MPOAYLMPYIOT C MOJOKOM XUMO3UH KPYIHOIO POraTroro CKOTa. IDTOT
(PEPMEHT MPUMEHSETCS MPU MPOU3BOJACTBE TBEPAOIrO Chipa. OOBIYHO €ro Moayvyaliv
U3 DKCTPAKTa TKAHM KETYKA HOBOPOXKICHHBIX TEJISIT.

TpanczennvimMu Ha3BIBAOT TE BUABI PACTEHU, B KOTOPBIX YCNEIHO (PyHKIMO-
HUPYET I€H WK T€HBI, IEPECAKECHHBIE U3 IPYTMX BUJOB PACTEHUIA WU )KUBOTHBIX.

B HacTosmee Bpems Mpu CO3JaHUKM TPAHCTEHHBIX PACTCHUIN MPECIEAYIOT Clie-
AYIOLUE LICIIHU:

1. IToBBIIEHHE YPOKAWHOCTH.

2. CokpallleHuEe CPOKOB BETE€TALMKU W MOTYUYEHUE HECKOJIBKUX YPOXKAEB B TOJ (B
Poccun co3anel peMOHTaHTHBIE COPTa KIIyOHHUKH, JTAOUIUE /1B YPOsKas 3a JIETO).

3. IlpnoOpeTeHne TOKCUYHOCTH U HEKOTOPBIX BUAOB Bpeautenei (B Poccun
CO3JaHbI copTa KapTo(ens, MMCThsi KOTOPOTO SIBISFOTCS OCTPO TOKCHYHBIMA IJIs KO-
JIOPAJICKOI0 KYKa U €r0 JIMYAHOK).

4. T1oBBIIIEHHE YCTOHYMBOCTH K HEOIArOMPUATHBIM KIIMMATHYECKUM yCIIOBUSIM
(HampuMep, K 3acyXe MyTeM MEPEHOCA B TCHOM PACTEHHS T€HA CKOPITMOHA).

5. IlpuoOpeTeHre pacTeHUSIMHA CHOCOOHOCTHM CHHTE3MPOBATH OMPEICICHHBIE
O€JIKK >KMBOTHOTO TPOMCXOXKACHUs (Harmpumep, B Krurae nonyden copt tabaka, CUH-
TE3UPYIOUIA JTaKTO()EPPUH YETOBEKA).

6. [TonyueHue pacTeHHii CO CBOMCTBAMHU (OKMBBIX BAKLIUHY.

[Tpouecc monyyeHUsl TPACTEHHBIX PACTEHM BKJIFOYACT: MOMCK HEOOXOAMMOTO
reHa, KOTOPBIA MOYKET HAXOAUTHCS KaK B PACTUTENBHOM, TaK W B JKUBOTHOM Opra-
HHA3ME; BBIIEIIEHHE HY)XHOro reHa u3 4ykoi JIHK m ero BKIIrOYEeHHE B MOJIEKYITY
JIHK HY’>KHOrO HaM pacTeHHUs.
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Meroabl MOJy4eHHS] TPAHCTEHHBIX PACTEeHHU I

1. TpancopManmst paCTUTENBHBIX TPOTOIUIACTOB. OCyIecTRseTcs Omaroaa-
ps KOMOMHAIMK METOAMK KanmpuueBoid nmpenunurtanuu JJTHK mn cnusHusa nportomna-
cToB. Jlyis TpaHcopManui MOKET ObITh MCHOJIb30BAaH MpakTUdecku 0ot JITHK-
BEKTOP.

2. KynbTypy mpoTONJacTOB HA HAYAJIBHOW CTAIMK €€ POCTa 3apaKaroT arpo-
OaKTEpUSMU, KOTOPBIE HCIOIB3YIOT B KAYECTBE BEKTOPOB.

3. Mukpounbexkuun JTHK. AHaJIOrM4eH METONy MUKPOMHBEKLUUNA KMBOTHBIX
KJIETOK. DTOT METOJ MOKHO paccMaTpuBaTh Kak HauOOJIee YHUBEPCATBHBIA. -
(eKTUBHOCTh TpaHC(hOpMalMK PACTHTENbHBIX KIeTOK — 10-20 % He3aBUCUMO OT
THIIA BEKTOPA.

4. Onextponopaiys. MeToa OCHOBAaH Ha TMOBBIIIEHUHA MPOHUIIAEMOCTH OWO-
MeMOpaH 3a CYeT NCHCTBHSI MMITYJIbCOB BBICOKOTO HampsbkeHHs. B pe3ynbprare mo-
nexkynsl JIHK mpoHHUKArOT B KJIETKH Ye€Pe3 MOPHI B KIETOYHOM MeMOpaHe.

5. YnakoBka B JUOOCOMBI. DTO OAWH M3 METOAOB, MO3BOJISIONMX 3alIUTUTh
OK30T€HHBI I'€HETHYECKUI MaTeprhayl OT pa3pyLICHHUS HYKJIe€a3aMU PACTUTEIBLHON
KJIETKU. JIMmocoMbl — cpepudeckue Tebla, 000JI0YKH KOTOPhIX 00pa3oBaHbl (oc-
donunuaamu.

6. Meton OMONOrMyecKkoi OAMMCTHKHA. OTO OAWMH M3 caMmblX 3(PPEKTHBHBIX
METOJ0B TpaHc(popMali OAHOIOJbHBIX PACTCHUNH. MeTO OCHOBAH HA HAINBUICHUU
JIHK-BekTOpa Ha Menpyaiiline YaCTHUKM BOJb(Ppama, KOTOPeIMH 3aremM GoMOapau-
pyroT KneTkd. bomOapaupoBKa OCYINECTBISETCS C MOMOINBIO OaTMCTHYECKON
NYIIKK 34 CUET mepenana AaBicHUs. YacTh KJIETOK TMOHET, 4 BBDKUBIIUEC KIETKH
TPaHC(OPMHUPYIOTCS, 3aT€M WX KYJbTHBUPYIOT W MCHOJB3YIOT Ul PEre€HEpalu
pacTEeHUN.

Knon — 310 rpynna reHeTHYECKU UACHTUYHBIX KIIETOK WM OPraHUu3MOB, KOTO-
PBIE TTOJIYYEHBI B PE3YJBTATE ACTIEHUS OAHON KIIETKU-TIPEIIECTBEHHUKA.

Knonupoeanue. TepMUH «T€HHO-KIIETOUHAS MHXEHEPUS» MOSBUIICS HA pyOexke
1970-1975 ronos. B 310 Bpemst beckBut P. BriepBeie Belienun rel. biarogaps 3tomy
CTAJI0 BO3MOXKHBIM ITOCJIE YAQICHHS TAlUIOMAHOTO spa U3 SHLEKIECTKU JIATYIIKHA
BBEJICHUE B HEEC MUIUIOUIHOTO sApa COMATHYECKON KIIETKH, B3SITON M3 KUIIECYHOU
CTEHKH roJioBacTUKa. [locime 3IeKTPOCTUMYIISIUN ACIICHUS SIMUEKIIETKA TTOMYYaroT
HOPMaJIbHOE PA3BUTHUE 3aPObILIA U TOTOMCTBO HCXOIHOM 0COOH.

PaboTa no KJIOHUPOBAHUIO BEETCS MO TPEM HAMPABJICHUSIM:
1. Tlepecanka siaep U3 COMAaTUUYECKUX KJIETOK B QHYKJICMPOBAHHYIO SHAIICKIIETKY.
2. lonyyeHrne roMO3UTOTHBIX JUILIOWTHBIX TOTOMKOB.
3. Co3ianne MapTeHOTCHETUYECKUX YKUBOTHBIX.

MeToabl NOMy4YeHUs] KIOHUPOBAHHBIX KMBOTHBIX
1. Ilepecaaka sapa COMaTUUYECKOM KIETKU B SHIECKIETKY, U3 KOTOPOH yJaleHO
COOCTBEHHOE S/IPO.
2. Paznenenne SMOPUOHOB KPYITHOT'O POraroro CKoTa B Bo3pacte A0 7-8 THEi,
HE UMEOIMX TUPPEPEHIMPOBAHHBIX KIETOK, HA 4acTy (2-4) ¢ MOCIEAyWEn nepe-
CaJIKO# PELUNUECHTY. 65



B 1997 rogy B BenukobputaHMnM MeTOAOM Mepecajgkum sgpa COMaTUUeCKOW
KNeTKN B 3HYK/IEMPOBAHHYIO ANLEKNETKY Oblna nonyveHa oBLa, KOTOPYK Ha3Banu
donnw.

KnoHupoBaHune 6bl10 NpoOBeAEHO MNyTemM SAAepHOro nepeHoca. PeuunueHTHas
ALEKNeTKa 04HON OBUbI 6blna NOABEPrHyTa yaaslleHUto faapa. Y ApYroin oBubl, Haxo-
AALencs Ha YeTBEPTOM MecsiLe 6epeMeHHOCTUN, U3 KNETOK KOXW BbIMEHW 6bl/I0 Bbl-
[eNeHo S4po ¢ xpomocoMHoi [HK, KOTOpoe nepecaguiv B PeLUnuUeHTHYHO aile-
KneTKy 6e3 reHeTM4YecKoro martepuana. bbifio B3ATO 6epeMeHHOE XMBOTHOE NOTOMY,
4YTO B 3TOM C/lyyae KNETKW BbIMEHU aKTUBHO fenatcd. [locne CNnAHUA HEKOTopble
KNeTKN Havyanu akTUBHO [AeNINTbCHA, Noc/e JopalinmBaHus in vitro aM6puoH 6bil1 M-
NNaHTUPOBaH OBLe-peuMnueHTy. B pe3ynbtate Ha CBET NOABUICA ATHEHOK, KOTOPOro
Ha3Basnn Jonnu, oHa 6bina MOX0Xa Ha 0BLY, Y KOTOPOW B3a/Y A4P0 418 NepecasKu.

3afaHue 1. Ha OCHOBaHWMM pUCYHKa 19 MepeuymciinTb OCHOBHbIE 3Tarbl MOMYYEHUS
KNIOHVPOBAHHbIX XXUBOTHbIX.

leHOTMN B leHOTMN A

OBUa-peunnnueHT donnn

[TeHOTUN A

Knetku
MOJIOYHOW
Xenesbl 0BLUbI

(KMK)

PucyHok 19- Cxema nony4deHus osubl Jonnun (no 9. BunbmyTty)
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3apaHue 2. CocTaBUTb CXEMbI MONYYEHUA TPAHCTEHHbLIX XXMBOTHbLIX (pUCYHKK 20 1 21).

PucyHok 20 - Tony4yeHne nuHun
TPaHCreHHbIX MblLWei ¢ MCNosb3oBa-
HNWEM PeTPOBUPYCHbLIX BEKTOPOB
(no b. Inuky)

KynbTusnposaHue

- «V B

® ~
© ©@
BHyTpeHHAs

Kneto4yHasa
macca

TpaHcrex

O6oralyeHune TpaHCHULLMPOBAHHBIMMN
ES-kneTkamu

MWUKpOMHBEKLNA B GNacTOUUCTY

TpaHcreHHoe
XWBOTHOE-OCHOBATENb

PucyHok 21 - TTonyyeHune TpaHCreHHbIX
MblL e C MOMOLLbI FTeHEeTUYECKOM
MoAuduKaumm aMmbpruoHanbHbIX CTBO-
nosbix (ES) knetok (no b. Nnuky

3apaHue 3. Ha ocHoBaHMM pUCYHKOB 20 1 21 06bACHUTL pasHble Crocobbl nonyde-

HUA TPAHCTEHHbLIX XXNUBOTHbIX.

3afaHue 4. lepenncaTb METOAUKY MOSYYEHUA TPAHCTEHHbIX XXMUBOTHbIX C 3afaHHbI-

MW MPU3HaKaMWn.
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TEMA 16. OKOJIOTTHYECKAA I'EHETUKA, BUOTEXHOJIOI'UA
YTIWIN3AONHU OTXOJ0B /KUBOTHOBOICTBA

HCJ'IL 3aHATHNA: O3HAKOMUTL CTYJACHTOB C HpO6J’I€MOﬁ OTXO0J0B KMBOTHOBOAUCCKUX
IIPOU3BOACTB U OMOTEXHOJIOTHUECCKAM CIOCOOOM MX PCHICHUA.

KoHTposbHbIE BONPOCHI:
1. buonxerpananus.
CocraB Ouoraza.
MeTtanoreHes, (a3bl METAHOTEHE3A.
3agaum METAHOTEHE3A.
Pexxumel MmeTaHoreHesa.

SNk W

Teopernueckast 4acTb

JKonocuueckana 2eHemUKa W3Y4aeT TEHETWYECKUE OCHOBBI HM3MEHUYMBOCTH W
HACJICI0OBAHUS aIalITUBHBIX PEAKIUi, PEATM3YIOIIMXCS Ha Pa3HbIX YPOBHSX (OT MOJIE-
KYJIIPHOTO /10 OMOLEHOTHYECKOT0) U OOYCJIOBJIEHHBIX PA3HbIMU MEXaHW3MaMu (TeHE-
TUYCCKUMU, OMOXUMUYECCKAMU, (PU3HOTOTHUECKUMU, MOP(OJIOTHICCKUMU U JIP.).

I'enemuueckuii monumopun2. KoHTpons 1 HaOMIOACHUE 3a TEHETUYECKON CH-
Tyaluei B IPYIIE >KUBBIX OPraHU3MOB (BHJI, TONYJISALUS, Mopoja u T. A.). [To3Bosser
KOHTPOJIMPOBATh YACTOTHI T€X WJIM WHBIX F€HOB, BBISBIISATH HOCUTEIICH JIETAIbHBIX U
MOJIyJIETATBHBIX MYTalMid, OMPENEIsATh YPOBEHb FOMO3UTOTHOCTH B CTajax W T. [
HaunGonee BakeH KOHTPOJb 3a paCIpOCTPAHEHUEM BPOKIACHHBIX OONE3HEH U aHOMa-
JIMH, a TAKKE BBISIBJICHUE )KMBOTHBIX, BOCIPUUMYMBBIX K 0CO00 OMACHBIM OOJIC3HSIM.

IIpo6nema yTUIH3AIUH HABO32 U OTXO/I0B PACTEHHEBOICTBA
OKoJI0 TOJIOBMHBI BaJOBOM MPOAYKIMM PACTEHUEBOACTBA, HABO3 COCTABJISIOT
OpPraHM4eCKUEe OTXOJbl CEJIbCKOXO3AMCTBEHHOr0 MPOM3BOACTBA. | 1aBHAas 3a7aya Mo
MCTIOJIb30BaHUIO MX COCTOUT B TOM, YTOOBI OHW BHOCHJIUCH B MOYBY JUISI TIOBBIIIICHHS
€€ MI0J0POIHMSL.

OCHOBHBIC 3TANbI ONOTEXHOJIOTHYCCKOI MepepadoTKN HABO3A

. KomnoctupoBaunue.

. [Tonyyenue Ouorasa u3 HaBo3a.

. Ucnionb30BaHKe NTUYBETO MOMETA.

. MI3BnieyeHne MONIE3HBIX BEIIECTB (BOJBI, KOPMOB JUIS *KUBOTHBIX, YIOOPEHUI, BH-

TAMUHOB H JIp.) B MPOLiecce OMOTEXHOIOTHYECKON NEpepabOTKN HABO3A.

5. IlonyyeHue OPraHUYECKOro yAOOpEeHUsT — METAHU3UPOBAHHOTO HABO3a KPYMHOIO
poraroro ckoTa B BUJIE FpaHy.I.

6. Meton OMOIOrMUYECKON MepepabOTKU HABO3a € MOMOIIBI) JIMYAHOK KOMHATHOM
MYXH — MOJY4YECHUE 300TyMyCa.

S UG I (O I

buotexHonoruu npeuiokuiIn cnocoObl MOJy4YeHUs: Ouoraza u3 OpPraHuyeCKux
oTX010B. buozasz — 310 cmeck, conepxamas 50-80 % merana u 20-50 % yriaekucnoro
raza, TakKxke coaepxkamas 1 % cepoBoaopoaa U MPpUMECH a30Ta, KUCIOPOJa, BOIOPO-
Ada 1 yraptaoro rasa. 68
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Mpon3BoACTBO 6MOrasa OCyLLeCTBASETCS MEPUOANYECKUM WUNN HenpepbiBHbIM
CMoco60OM B >Kene3006eTOHHbIX WM MeTaN/IMYeckmx annapatax fA1s aHa3po6HOro
KyNbTUBUPOBAHUSA, KOTOPblE Ha3biBalOTCA GMOpeakTopamu, Unnm MeTaHTeHKaMu.

BrnomMeTaHoreHes - 370 MPOLLECC NPeBpaLleHMs GMOMACChl B 3HEPTUID. ATO C/IOXK-
HbI/A MUKPOGWMONOrMYECKNIA NpoLiecc, NPy KOTOPOM OpraHWMYecKoe BeELLECTBO pasnara-
eTcs 40 AMOKCcUAa Yrnepoja U MeTaHa B aHaspoOHbIX YCnoBusX. B aHaspo6GHOM npo-
Lecce 61MoMeTaHoreHesa yyacTByeT CBbllle 190 pasnuuHbIX MUKPOOPTaH3MOB.

Ctagun bmomeTtaHoreHesa

1. ®epMeHTATUBHbIA rnaponns. Mog AercTBMEM 3KCTpaLeNoAapHbIX dep-
MEHTOB rMApPONM3Y NOABEPratdTCA C/I0XHbIE MHOTOYrnepoiHble COefnHeHUsa - 6en-
KW, nunugel, nonucaxapuibl. OkKono 76 % opraHMYecKUX BeLLecTB MepexoiunT B
BbICLUME XXUPHble Kucnotol, Ao 20 % - B auetat u 4 % - B BOAOPOA,.

2. AumngoreHes (kucnotoobpasoaHue). Ha aToin ctagum yyacTBYOT [Be rpynnbl
MWUKPOOPraHn3moB: 1) aueToreHHble ((hepMEHTUPYIOT MOHOCaxapuabl, CUPTbl KU Op-
raHu4yeckue KMcnoTbl ¢ obpasoBaHneM H2u CO2, HU3LWMX XUPHbIX KACMOT, B OCHOB-
HOM aueTarta, CUPTOB U HEKOTOPBIX APYTMX HU3KOMOIEKYNAPHbIX COeAUHEHUIA) U 2)
romoauetaTHble (ycBamBatoT H2 1 CO2, obpasytoT Bogopos). Obpasyetca 52 % aue-
TaTa n 24 % Bogopoja.

3. MeTaHoreHe3. MeTtaHoreHHble 6akTepun obpasyroT n3 auertara 72 % MmeTa-
Ha, n3 H2n CO2 - 28 % meTaHa.

[ns nonyyeHns 6uorasa MCNosib3ytTCA 0TXOA4bl CebCKOX035MCTBEHHOIO Mpo-
M3BOACTBA, MCMOPYEHHblE MPOAYKTbI, CTOKW KpaxmasornepepabaTbiBatowmx npeg-
NPUATUIA, OTXOAbl CaxapHbIX U CNUPTOBbIX 3aBOA0B, ObITOBbIE OTXOAbl, CTOYHbLIE BO-
Abl TOPO0B.

3agaHue 1. M3yunTb 3Tanbl 6GMOTEXHONOTNMYECKON nepepaboTKM HaBO3a U CXemy
61orasoBoi yCcTaHOBKU (PUCYHOK 22).
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3agaHune 2. N3yuyntb cXemy [AelcTBUS MUKPOBGHOro coobuiectsa npu nosiyyYeHUn
6uorasa (pucyHok 23).

PucyHok 23 - Cxema eiicTBUA MUKPOBHOTO CO06LLECTBA MPX NMONYUYEHUN
6uorasa (no KO.A. FopbyHOBY)

3agaHue 3. N3yunTb nokasaTenn Bbixoga 6uorasa M3 HaBO3a XUBOTHbLIX U MTUL,
(tabnuua 14).

Ta6bnuua 14 - MokasaTenu BbiXxoAa 6M0rasa U3 HaB03a XUBOTHbLIX U NTULbI

lMoka3aTtenb Monounbie MTrya CBUHbN
KOpOBbl
Bbixog HaBo3a, Kr/ron./cyr. 55,0 0,2 3,5
Bbixog 6uorasa, MSIFOI'I./CyT. 1,62 0,02 0,32
O6bem buorasa, m Ha 1T 300 600 500

CyXoro BewectBsa HaB03a

3apaHue 4. Monb3ysacb fJaHHbIMK Tabnuubl 14, paccunMTaTb BbIXOA HaBO3a U 6uorasa
C MOJIOYHOM (hepmbl Ha 300 KOpPOB.
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Ipunoscenue 1
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Ipunoosicenue 2

CrangapTHbIe 3HAaYEeHUsI KpuTepus t AJ1si MAJIbIX BLIOOPOK
(no CTe10€HTY)

Yucno BepositHOCTS (p)
CTETCHEH 0,90 0,95 0,98 0,99 0,999
cBOOOBI

1 6,31 12,7 31,82 63,66 -
2 2,92 4,30 6,97 9,93 31,60
3 2,35 3,18 4,54 5,84 12,94
4 2,13 2,78 3,75 4,60 8,61
5 2,02 2,57 3,37 4,03 6,86
6 1,94 2,45 3,14 3,71 5,96
7 1,90 2,37 3,00 3,50 541
8 1,86 2,31 2,90 3,36 5,04
9 1,83 2,26 2,82 3,25 4,78
10 1,81 2,23 2,76 3,17 4,59
11 1,80 2,20 2,72 3,11 4,44
12 1,78 2,18 2,68 3,06 4,32
13 1,77 2,16 2,65 3,01 4,22
14 1,76 2,15 2,62 2,98 4,14
15 1,75 2,13 2,60 2,95 4,07
16 1,75 2,12 2,58 2,92 4,02
17 1,74 2,11 2,57 2,90 3,97
18 1,73 2,10 2,55 2,88 3,92
19 1,73 2,09 2,54 2,86 3,88
20 1,73 2,09 2,53 2,85 3,85
21 1,72 2,08 2,52 2,83 3,82
22 1,72 2,07 2,51 2,82 3,79
23 1,71 2,07 2,50 2,81 3,77
24 1,71 2,06 2,49 2,80 3,75
25 1,71 2,06 2,49 2,79 3,73
26 1,71 2,06 2,48 2,78 3,71
27 1,70 2,05 2,47 2,77 3,69
28 1,70 2,05 2,47 2,76 3,67
29 1,70 2,05 2,46 2,75 3,66
30 1,70 2,04 2,46 2,75 3,65
noo 1,64 1,96 2,33 2,58 3,29
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KA®EAPA 'EHETUKHW U PA3BEJAEHUSL _
CEJIbCKOXO3ANCTBEHHBIX ’)KUBOTHBIX UM. O.A. UBAHOBOU

B 1933 roxy ¢ OTKpbITHEM 300TEXHHYECKOTO (paKyybTeTa Obljla OpraHu30BaHa Ka-
denpa pasBeneHUs, TEHETUKHA W YaCTHOM 300TEXHWH, KOTOPYIO BO3IJIaBUJI AOLEHT D.A.
[TaBnoB. B 1934 roay xadeapa Obina pa3aeneHa Ha IBE CaMOCTOATEIbHBIC Kadeapsl: pas-
BE/ICHUS Y TEHETUKU CEJIbCKOXO3HCTBEHHBIX KUBOTHBIX U Ka(eIpy YaCTHON 300TEXHUH.
C 1934 no 1936 roxa 3aBeayrommM Kadeapoii 6611 ipodeccop A.B. Bypiies, a 3atem - 1o-
ueHt b.I1. UrnateeB (1937-1938 rr.). [1ocne BOCCTaHOBICHUS 300TEXHUUECKOTO (PaKyJib-
teta ¢ 1950 mo 1952 ron kadenpoii pykoBoamn noueHT A.A. Cunbsuaep. B nepuon c
1953 mo 1974 roa kadenpoit 3aBemoBaia mpodeccop, 3aciyKeHHBIM ACATENb HAYKH
BCCP, Beimarommiicsa renetuk u cenexkumonep O.A. MBanosa. 1o ee pyKOBOACTBOM BbI-
MOJIHEHO W 3AlIMINEHO 2 TOKTOPCKHE M 19 KaHOMAATCKUX auccepTalmid. B pasHbie roabl
kadenpoit pyxosomunu aoueHT A.C. ['ypbsaHosa (1974-1985 rr.), nouent B.B. [Tuibko
(1985-2000 rr.), mouenr B.K. Cmynéra (2000-2007 rr.), mouient M.B. Kpactok (2007-
2008 rr.).

C ¢despansa 2009 roga m no Hacrosiiee Bpems Kadeapoil pyKOBOAUT KaHAWIAT
CENbCKOXO3IMCTBEHHBIX HayK, AoneHT A.B. Bumnesen. Ha xadenape pabortarot morieH-
el B.K. CmynéBa (¢ 1988 1.), C.E. bazbuieB (¢ 1991 r.), B.®. Cobonesa (¢ 1991 r.),
T.B. Buaacosa (c 1999 r.), A.B. Kopo6xko (¢ 2002 r.), T.H. Jauunsuyxk (c 2005 r.), C.JL
Kapnens (¢ 2008 r.), B.B. Cxobenes (¢ 2000 r.); acCUCTEHT, KaHIUAAT C.-X. Hayk O.A.
Supiaa (¢ 2007 r.); accuctent E.E. Cornaesa (¢ 2011 r.); mabopantsl O.JI. By apesuu (¢
2005 r.), M.H. Bunorpanosa (¢ 2016 1.), JLJI. Akcénora (c 2016 1.).

HayuHo-uccnenoBaTensckasa padoTa NpOBOAUTCA MO COBEPUICHCTBOBAHUIO CEJIEK-
IIMOHHBIX TPOIECCOB C MCMOJb30BAHUEM WHHOBALIMOHHBIX METOJOB JUIA TOBBIIICHUS
MJICMEHHBIX U MPOAYKTUBHBIX KAUeCTB KUBOTHBIX, pa3padOTKE HAYUHO-TEOPETUUECCKON
OCHOB CO3JaHHA BBICOKOMPOYKTUBHBIX CEJICKIIMOHHBIX MOJIOUHBIX CTaJl KPYMHOIO Po-
ratoro CKOTa, MCMOJIb30BAHUIO T€HOB-MApPKEPOB ISl MMPOTHO3UPYIOIIETO OTOOpa U TMo-
BbIIICHUS 3()(PEKTUBHOCTU CENEKIIMOHHO-TIJIEMEHHON pabOThl B MOJIOUHOM CKOTOBOJ-
ctBe, JIHK-aunarnocTuke HacaeACTBEHHBIX 3a00JIEBaHUM KPYITHOTO POraToro CKoTa.

[IpenogaBatenu kadeapsl ABJSAIOTCA COABTOpaMU 9 yuyeOHMKOB U YUEOHBIX MOCO-
ouii, onyOnukoBaHo Oosee 1000 Hayunbix padoT. [locToAHHO BeETCA HAy4HO-
uccieaoBarenbckas padboTa CTyJEHTOB, KOTOPbIC BBICTYMAIOT C JOKJIaJaMu Ha CTYJCH-
YECKUX HAayUHbIX KOH(EPEHIMAX U €KErOJHO MO MaTepuaiaM MCCIEIOBaHUMN 3alluiia-
10T 45-50 AUTUIOMHBIX pa0doOT, U3 HUX HE MEHEE ABYX MPEACTaBIAETCA Ha peciyOauKaH-
CKHUM KOHKYpC CTyJeHueckux padot. [lpu kadenpe nmeercs Marucrparypa U aclupaH-
Typa.

CoTpyAHHUKH Ka(eaphl MOCTOSHHO OKA3bIBAIOT MPAKTHUYECKY IO U KOHCYJITATUBHYIO
MOMOIIb TPOU3BOACTBY, YATArOT JIeKIMKU HAa DI IKul IK 11 iupekTopoB panTiieMCTaHIuM,
[JIABHBIX 300TEXHUKOB, 300TEXHUKOB-CEICKIIMOHEPOB U3 Beex oOnactel PecnyOmiku be-
7apych.

Koumaxmmuwiii menegpon xagpeopwr: 8 (0212) 51-70-15
E-mail: genetika777@mail.ru
Ipuenawaem k compyorHudecmey!
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YO «BUTEBCKAA OPAEHA «3HAK NOYETA» TOCYIAPCTBEHHASA
AKAJAEMUA BETEPUHAPHOU MEJAUIIUHBI»

Burebckast opnena «3Hak Ilouera» rocynapCTBeHHas akaJeMHUsl BETCPUHAPHOH METULIMHBI
SBJISIETCSI CTapedmuM y4eOHbIM 3aBenieHneM B PecriyOnuke benapych, BenymuM MOATOTOBKY Bpa-
4yell BETePUHAPHON MEIULIMHBI, BETEPUHAPHO-CAHUTAPHBIX Bpayel, NPOBU30POB BETEPUHAPHON Me-
TULHBI U 300UHKEHEPOB.

AkaneMus nmpeacTaBisieT coO0l akageMUIeCKUil TOPOAOK, PACTIONIOKEHHBIN B LIEHTPE ropoa
Ha 17 rexTapax 3eMJid, BKJIOYAIOIIUI B ce0s1 €AMHBIA apXUTEKTYPHBIH KOMIUIEKC YYEOHBIX KOPITY-
COB, KJIMHUK, HAYYHBIX JJA0OpaTOpUi, OMOINOTEKH, CTYIEHYECKUX OOMIEKUTHH, CIOPTUBHOTO KOM-
riekca, JloMa KyJbTyphl, CTOJIOBOH M Kade, mTpodrakTopusi Ajisi O300POBICHHS CTyIeHTOB. B co-
cTaBe akageMuu 5 (paKyJbTETOB: BETEPHUHAPHON METULMHBI, OMOTEXHOJOIMYECKUIl, IOBBILICHUS
KBaJM(PHUKAMY U TIEPETIOATOTOBKH KaAPOB arpoNpPOMBIILIEHHOTO KOMILIEKCA, 3a09HOTO O0YYEHUS,
JOBY30BCKOW MOATOTOBKH, MPOGOPHUEHTALIMN I MapKETHHTa. B ee CTpyKTypy Takke BXomsAT Arpap-
Heli koyutek YO BI'ABM (. Jlyxecno, Burebckwmii paiion), ¢punuanet B r. Peunue I'omenbckoi
obnactu u B r. [IuaCcke Bpecrckoii oOnmactu, mepBblii B CUCTeMe arpapHoro odpasosanus HUU
NPUKJIQTHON BeTepUHapHOH MenuuuHbl 1 Onorexunonoruu (H IIBMub).

B Hactosimiee BpeMsi B akaneMun 00y4daeTcst OKOJIO 5 ThICSIY CTYAEHTOB, Kak u3 PecryOmuku
Benapych, Tak 1 U3 cTpaH OMMKHEro U NAJbHETO 3apyOekbs. Y4eOHBIN mpolecc 00ecreunBaroT
okoso 340 mpenonasateneil. Cpean HUX 6 akaAeMUKOB M YJIEHOB-KOPPECHOHIAEHTOB AKaaeMHU
Hayk, 24 nokropa Hayk, npodeccopa, Ooyee yeM Be TPETH NpenojaBareiel UMEIOT YUEHYIO CTe-
NeHb KaHAUIaTOB HayK.

ITomMumo TOrO, akageMusl BeleT MOATNOTOBKY Hay4HO-NEJAarorMueckux KaapoB BBICLIEH KBa-
mudukauny (KaHAUAATOB U JOKTOPOB HAYK), IEPETIOATOTOBKY U MOBBIIEHHE KBaJTH(pUKaUU PyKo-
BOJSIIUX KaJpOB M CHELMAIUCTOB arpoNpOMBIIIIEHHOTO KOMIUIEKCA, MpenojaBaTesnedl CpeaHux
CHEeLHUATBHBIX CETbCKOXO35IICTBEHHBIX yUEOHBIX 3aBEACHUH.

Hayunble u3bpickaHus M pa3pabOTKH BBIMOJNHSIOTCS YYEHbIMH akageMun Ha 0Oaze HUU
[IBMub, 24 xadenpalbHbIX HAay4YHO-UCCIIEOBATENbLCKUX Jlaboparopuii, y4eOHO-Hay4HO-
NPOM3BOJICTBEHHOTO LIeHTpa, Prnanos kadenp Ha npomusBoacree. B cocraB HUU Bxonut 3 otxae-
Ja:  HAY4YHO-HCCIENOBATEIbCKUX  JKCHEPTH3, OHMOTEXHOJOTMYECKHH,  3KCHEPUMEHTAJIbHO-
NPOM3BOACTBEHHbIX paboT. Pacronmaras yHUKaNbHOW HccienoBaTenbckol 0a3oil, Hay4dHO-
HCCIIEIOBATEIbCKIUIT MHCTUTYT BBIMONHACT HIMPOKHH CHEKTP (YHAAMEHTANbHBIX W MPHKJIATHBIX
HCCIIEIOBAHM, OCYIIECTBIISIET aHAJIN3 BCEX BHUAOB OMOJNIOTMYECKOrO Marepuana (KpOBH, MOJIOKA,
MouH, (pekanuii, KOpMOB | T.JI.) H BETEPHUHAPHBIX MPENapaToB, KOPMOBBIX T0OABOK, UYTO MO3BOJISET
C MOMOIIBI0 CaMbIX COBPEMEHHBIX METOJIOB BBINOJHATH FOCYyapCTBEHHbIE TEMAaTUKHU U 3aKasbl, a
TakKe Ha 0oJiee BHICOKOM KaueCTBEHHOM YPOBHE OKa3bIBATh YCIYTH MPEAIPUSATHIM arpOpPOMBbILI-
JIEHHOT'O KOMIUIEKCa. AKTUBHOE BBINIOJHEHHE HAYUYHBIX HCCJIENOBAHMM MO3BOJMIIO MOJYYUThH Cep-
tudukar o0 akkpenurauuu akagemun HaumonanbHOlH akamemwueit Hayk bemapycu u [ocynmap-
CTBEHHBIM KOMUTETOM IO Hayke U TexHoJorusiM PecriyOnmku benapyce B kauecTBe Hay4yHOH opra-
HU3aLUU.

Obnanasi OOJBIIMM WHTEJUIEKTYAJIbHBIM MMOTEHIIMAJIOM, YHUKAJBbHOU yueOHOH u madoparop-
HOM 0a30H, akageMusi TOTOBHUT CIIELUAIMCTOB B COOTBETCTBHH C €BPONEHCKUMHU CTAHAAPTAMU, SIB-
JSIETCSl BEAYLITUM BBICIIMM Y4€OHBIM 3aBEJEHHEM B OTPACIH U UMEET CepTU(PUINPOBAHHYIO CHCTE-
My MEHEJKMEHTa Ka4eCTBa, COOTBETCTBYOIYI0 TpeboBaHmsM ISO 9001 B HAIIMOHANBHON CUCTEME
(CTB ISO 9001 — 2009).

www.vsavm.by
210026, Pecniyonmka benapyce, r. Butedck, yiu. 1-a losaropa, 7/11, daxc (0212)51-68-38,
ten. 53-80-61 (dakynbTeT OBY30BCKON MOATOTOBKH, MPO(POPHEHTALIMH U MAPKETHHIA);
51-69-47 (HUU I1BMub); E-mail: vsavmpriem(@mail.ru.
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YyebHoe n3gaHune

BuwHesel AHapen Bacunbesuny,
Ba3bines Cepreit EBreHbeBunY,
Bupgacosa TaTbAHa BUKTOpPOBHa U Ap.

NMPAKTUYHECKWME SAHATUNA NO INEHETUKE

YuebHO-MeToANYecKoe nocobue

OTBeTCTBEHHbIN 3a BbiNyck A. B
TexHunyeckuii pegaktop E. A. Annceinko
KomnbtoTepHblin Habop O
KomnbtoTepHas BepcTka v Koppektop E
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W3patenb 1 nonmrpamyeckoe UCMOosHEHVE:
yupexaeHue 06pa3oBaHms «BuTebcKast opaeHa «3Hak Novetay
rocylapCTBeHHas akafeMuns BETEPUHAPHON MeALMHDBI».
CBWaeTeNbCTBO O rOCYAapCTBEHHOM perncTpauum n3gatens, U3rotToBuTens,
pacnpocTpaHUTeNs neyaTHbIX M3gaHuii Ne 1/362 ot 13.06.2014.
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