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BBEJIEHUE

HvctnumivHa «I'eHeTrKa U ceJieKIyshy HallpaBjieHa Ha popMUpoBaHUe Ha30-
BbIX 3HAHWH 110 OCHOBAM HaCJIe[ICTBEHHOCTU U U3MEHYUBOCTH YKUBbIX OPTaHHU3MOB,
CeJeKIIUM PacTeHU!N Y KUBOTHBIX.

OCHOBHOM 11e/IbI0 AUCIHHUIUIMHBI SIBJISeTCsl (pOPMUPOBaHME U 3aKperieHre
CUCTEeMHOT0 IOAXOJa MpHU MOJy9YeHUH TeOpeTUYeCKUX M IpaKTUYeCKre 3HAaHUM B
06J1aCTh COBPeMEeHHOM TeHeTUKU U CEeJIeKIIH.

Hcxops u3 1ienu, B mpoliecce U3ydeHUsl AUCIUIUIAHBL PellalioTcs CleAyro-
1[Me 33/1a4u:

— U3y4YeHHe BaXXHEWIIUX CBOMCTB >KHMBBIX OPTAHU3MOB — HACJIeJICTBEHHOCTh
Y U3MEHYUBOCTb;

— OCBOEHMe [TUTOJIOTUYeCKUX U MOJIEKYJISIPHBIX OCHOB HaCJIe[ICTBeHHOCTH;

— HW3y4yeHHWe 3aKOHOMEPHOCTeM Hacje[OBaHWs MPU3HAKOB IPH IOJIOBOM
Pa3MHOXXeHUUY;

— IIOHUMaHWe TeHeTUYeCKOro MeXaHu3Ma peryJisiiyu MoJa;

— WCIIOJIb30BaHMe COBPEMEeHHBIX MEeTO/IOB TeHeTHMKHU U CeJIeKIIMU B MPaKTU-
YeCKOU J1eqTeIbHOCTH;

— W3y4YeHHe BIIMSHUS MPUPOJHBIX U aHTPOINOTeHHbIX (HAKTOPOB HA HACJIe[l-
CTBEHHOCTb >KUBBIX OPTaHU3MOB;

— M3y4yeHHe reHeTUYeCKUX OCHOB CeJIeKIIMOHHOTO Mpoliecca.

Bosbiio kpyr BOIPOCOB, KOTOPbIe OXBaThIBAaeT I'eHETHKA, He MOXeT OBbITh
peltieH 0e3 CBSI3W C TAaKMMH HayKaMH, KaK IIMTOJIOTHs, OMOJIOTHS, OpraHuYecKas
XUMUSI, MUKPOOHMOJIOTHS, GU3HUOJIOTHSI, MaTeMaTHKa, MOJIeKyJIsipHasi OMOJIOTHSI.

B nporiecce ocBoeHMsT TUCIUIIIMHBI «]'eHeTHKa U CesleKIus» 00yJarommrncs
BCTPETUTCSI C OOJIBIIMM KOJIMYeCTBOM TepPMHHOB, 3HaHME KOTOPBIX HEeOOXOIUMO
JJ1s1 IPAaBUJIbHOTO TIOHMMAHUS 3TOM HayKu. Kpome Toro, 3HaHve TepMUHOB obJier-
YUT yCBOEHHWe, a B JaJbHEWIlIeM U UCIIOJIb30BaHUe 3HAHUU I10 TeHeTHKe U CeJleK-

N B ITPAKTHKE. HOBTOMY B IIpomnecce pa6OTbI, I10JIE3HO BBIIIKUCHIBATh KaKIbIH



HOBBIM TEpMHUH U JlaBaThb eMy 00bsiCHEeHHe.

Y4eOHbIN MaTepuran pacipejielieH 1o 8 TemMaM U 0XBaThbIBaeT BCe OCHOBHbIE
HaIlpaBJIeHUs] TeHEeTUKU U cejiekruu. [IpefBapsieT paccMaTprBaeMbie TeMbl BXO/JI-
HOM KOHTPOJIb 3HAaHWM O0ydaronmxcs B GopMe TeCTOBBIX 3aJlaHui. B kaxmou Te-
Me OTpakeHa Ilejib OOy4YeHHUs], TeopeThYecKass OCHOBAa paCCMaTpPUBAaEeMbIX BOIIPO-
COB, NIPUHIIMIBI pellleHUs 3a/lad TUIOBOTO IJIaHA B MpoIecce JIabopaTOPHOIO 3a-
HSATHS U JJII CaMOCTOSITeJIbHOTO BBITIOJIHEHUSI, TeKyIlero KOHTPOJis, B KOTOPBIX
MaTepuayioM JJisl aHajiM3a BBICTYIAIOT MPU3HAKK 4YesIOBeKa, KUBOTHBIX W pacTe-
HUW. JTO MO3BOJISIET ITPOJIEMOHCTPUPOBATh OOIIIHOCTh 3aKOHOB HACJIeJICTBEHHOCTH
Y U3MEHYMBOCTH, YCTaHOBUTb OCOOEHHOCTU HACJIe[IOBAHUS psifia IPU3HAKOB y Op-
raHMW3MOB Pa3HOTO YPOBHSI OPTraHU3alliU Y MPOJEeMOHCTPHUPOBATh PUKJIAIHbIE aAC-
NeKTbl TeHeTUKU. OCHOBHasl Ilelb MPAaKTHUKyMa 3akjiiovaeTrcss B GOPMUPOBAHUHU
KOMIIJIEKCHOT'O TOJX0Jla B YCBOEHUH NPUHITUIIOB FeHEeTUYeCKOro aHalau3a, Pa3BU-
THHU JIOTUYECKOTO MBIIIJIeHUsI y 00yJarouxcs B 00J1aCTh TeHeTHKY U CeJIeKIIUU, U

MOTHBAIIMH CaMOCTOSITeJIbHON PabOTHI.



BXOJHOUW KOHTPOJIb 3HAHUU OBYYAIOIIINXCA
1. Kakoii Habop XpoMOCOM COJiepKaT COMAaTHYeCKHe KJIeTKH: (I npabutsHbiii ombem)
a) TaryIOMIHbIN; 6) TUTUIOUIHBIN; B) MOJUIUIOUIHBIN; T') TeTepPOTIOUIHBIMH.
2. CkpemuBaHHue OPraHU3MOB, PA3JIHYAINIUXCA 10 OJHONM Iape a/LIeIbHBIX

réHOB, HA3bIBAIOT

3. YKaKHTe rOMO3HUTOTHbIe TeHOTHIIBI: (3 npaBunbHbix omBema)

a) AA; 6) Aa; B) AABs; 1) AABB.

4. I'eTepo3uroTHBIM OPraHU3MOM HA3bIBAIOT: (I npabutehbiii ombem)

a) OpraHM3M, COJiep>Kallliii pelleCCUBHbIE ajlielid JAHHOTO TeHa;

6) opraHusMm, cojiep>Kalllui pa3Hble ajiyleiv JaHHOTO TeHa;

B) OpPTaHU3M, COZep>Kalllui OJITMHAKOBbIE ajlyieJid JAHHOTO TeHa.

5. Kakue MosieKkyJibl HIMEIOT CTPYKTYPY ABOMHOM CIIMPAIH: (I npabunbHbiii omBem)
a) 6esku; 6) MOHOCAxXapU/Ibl; B) JIUMUJIBL; T) YIJIEBOABI; 1) J€30KCUPUOOHYKIIEMHO-
Basl KACJIOTA.

6. Kaxoe azorucroe ocHoBanue He BXoauT B coctaB PHK? (1 npaBunchuiii omem)

a) aJieHuH; 0) TYaHWH; B) YPallWiI; I') TUMUH; 1) IATO3UH.

7. Tpanciasus 0eJIKa MPOUCXOIHT: (1 npabunbibiii omBem)

a) B sA1pe; 6) Ha pubocoMax; B) B MUTOXOHJIPHUSX; T') B amnapaTe ['oJb/Ky.

8. I'en — 310 yacTh MOJIEKYJIBI: (1 npaBuibHbili ombem)

a) 6enka; 0) JIHK; B) AT®; r) PHK.

9. Ocobu, B NoTOMCTBe KOTOPHIX 00HAPYKHBaeTcs paciieruieHue 1o ¢peHoTu-
11y, Ha3bIBAKTCH: (I npabunvHbili ombem)

a) TOMO3UTOTHBIE; 0) TeMU3UTOTHBIE; B) T€TEePO3UTOTHBHIE.

10. CoBOKyIIHOCTH BCeX HAC/JIeJCTBEeHHBIX 33/IaTKOB KJIeTKH HJIH OpraHu3Ma
Ha3bIBAeTCA: (I npabunbhblii omBem)

a) TeHOTUIIOM; 6) GeHOTUIIOM; B) TeHODOH]IOM; T) TPAHCKPUIITOMOM.

11. KpoccunroBepom Ha3bIBaeTCs: (I npaButbhuiii ombem)

a) cOMmKeHre TOMOJIOTMYHBIX XPOMOCOM; 0) THUIT XpOMOCOMHOM TepecTpOMKH; B)

oOMeH Y49aCTKdMHU I'OMOJIOTUYHbIX XpOMOCOM.



12. ®enorumn - 3TO COBOKYITHOCTb: (I npabunbHbili ombem)
a) TeHOB OpraHu3Ma; 6) reHOB JIAHHOW MOIYJISIUA WIX BUJIA; B) BCEX ITPU3HAKOB
OpraHu3Mma; I') IPU3HAKOB BCeX 0COOer MOMyJISIny.

13. MomundukamonHasi I3MEeHYHUBOCTh CBSI3aHA C M3MEHeHHeM: (I npabumbHbiii
om6em)

a) reHOTHIIa; 6) reHODOH/1a; B) TPAHCKPHUIITOMA; T') IPOTEoMa; 1) (peHOTHIIA.

14. I3meHeHus1, MpOUCXO/sIIHe B reHax IOJ BiIUsSAHUeM (PaKTOPOB BHeIIHeH
HJIM BHyTPeHHeH Cpebl, Ha3bIBAKTCA: (I npabunsHbliii ombem)

a) MyTalusaMu; 0) MOIUPUKAIUSIMU; B) peKOMOMHALIUAMU; T) GeHOKONUSIMU;

1) TeHOKOITHSIMH.

15. MeTon, KOTOPBIH HeJb3sl HCIIOJIH30BaTh AJI H3y4eHHs F'eHeTHKH YesloBe-
Ka: (I npabunbhblii omBem)

a) reHeaJloru4eckuii; 6) OMOXUMUYECKUI; B) TUOPUIOJIOTUYECKU; T') CTaTUCTHYe-
CKHUM; 1) IIATOTeHeTUYeCKUM.

16. DemeHTapHOM efUHUIIEN IBOJTIOIUM SIBJISICTCS. .. (I npaBunbHbiii ombem)

a) BUI; 6) 0coOb; B) MOMYJISIIUS.

17. B yem 3akiIr04aeTcs CyIHOCTb MUTO03a? (I npaBunbhbiii omBem)

a) B UJIEHTUYHOW peJlyIUIMKAI[Mi XpOMOCOM U 0O6pa3oBaHUU BepeTeHa JejieHus; 6)
B CepyuM NMUKINYEeCKUX HeoOpaTUMBbIX HM3MEeHEeHWU XPOMOCOM; B) B IIPaBUJILHOM
pacripefieJieHUH MeXy I0YepHUMU SiApaMU XpOMaTH]] U 1iepe/iaye TeHeTUIeCKOoro
Marepyasia OT OJIHOTO KJIETOYHOTO TIOKOJIeHUS K JIPYTOMY.

18. OcHoBOI1 3BOJIIOIIUOHHOTO MPOIECCa SIBJISIeTCS H3MEHYUBOCTb.
(1 npaBunbHblii omBem)

a) MyTalldoHHas; 0) MoaudHKaIlMOHHAs; B) OHTOTeHeTHu4ecKasl; T) KOMOWHATHB-
Hasl.

19. Hanpasasromuii ¢paxtop 3Bosronuu mo Y. JlapBuny: (1 npabunbhuiii ombem)

a) U3MEHYMBOCTb U HACJIeJICTBEHHOCTD; 0) UCKYCCTBEHHBIM OTOOP; B) MU30JISIHS; T)
eCTeCTBEeHHBIN 0TOOP.

20. BoiBeJieHHeM HOBBIX COPTOB PAacTeHUI U MOPOJ, }KUBOTHBIX 3aHIUMAeTCH. ..
(1 npaBunbHblii omBem)

a) ceJieKIys; 0) TeHeTHUKa; B) GU3HUOJIOTHS; T') IIUTOJIOTHS; 1) SBOTIOIIMSI.



TEMA 1. IIPEIMET, METO/IbI 1 3HAYEHUWE I'EHETHUKUN U CE-
JIEKITNH

Conepaxxanue Tembl. [IpeqMer reHeTuky U cejekiuu. MecTo reHeTHUKU U ce-
JIeKIIUK Cpeii OMOJIOTUYeCKUX HayK. MeTo/ibl TeHeTUKHU U CeJleKIMU: TUOpPUA0IIo-
FAYeCKW, MYTAllMOHHBIW, IUTOTE€HETUYeCKWM, IeHeaIoTUYeCKUum, MOMYJISIIUOH-
HbIM, OJIM3HEINOBbIN, OMoXxUMUYecKud U Jp. OCHOBHBIE 3Tallbl Pa3BUTHS T€HETUKHU
u cenekiu. Pabotbr A.P. Yomneca u Y. JlapBrHa 1o Teopyuyd eCTeCTBEHHOTO OT-
6opa. Posib 0Te4ecTBeHHBIX YUeHbIX B pa3BUTHUU reHeTHkH U ceneknuu (H. . Ba-
BwioB, A. C. Cepebposckuii, H.K.Kombiios, 10.A.®ununuenko, C.C.HYeTBepukoB
Y JIp.). 3HaUYeHWe TeHeTUKH JJIsl pellleHus 3aJlad CeJIeKIIuU, OMOTEeXHOJIOTHH, KO-
JIOTUH.

IMens obyuenus. B pesynbTaTe M3ydyeHUs TeMbl HEOOXOJMMO YCBOUTh OC-
HOBHbIE TTOHSTUSI TEHETUKU U CeJIeKIIUM, 3Tallbl Pa3BUTUSI TeHETUKU U 3BOJIIOIIUY,

HN3YYUTH METOblI TEHETHUKU U CeJIEKIIMW YU 3HATh UX IIPUMEeHEHHE.

3ap;a1me 1.1. CocraBbTe CXeMYy CBsI3U T'eHETUKHU U CeJIeKITUU C IPYTMMHU HayKdMMU.

FrEHETHKA

CENEKIOUA




3amanue 1.2. Onummre OCHOBHEIE MeTOIbI TeHeTUKU U CeJIeKIIUU.

Metog | Ommcanue

I'emeTuka

Cenexkmnuga

3apanue 1.3. Mcrnonb3ys MCTOYHUKY JTUTEPaTypbl, BHECUTe UHGOPMAIIUIO O

3HA4YeHWHU I'eHeTHKH U CeJIeKIINH B Ta6J'II/IHy.

3HaueHue

reHeTHKHN CeJIeKIINHN paCTEHI/Iﬁ H J KNBOTHBIX




SaHaHI/IE 1.4. 3anumure u JauTe onpejeneHre KIKYeBbIX TepMHWHOB, HC-

IM0JIb3yeMBIX B JIAHHOU TeMe.

Tepmun Omnpenenenue

['emoTun




BOIIpOCbI oIl CAMOKOHTPOJIA
1. Yto gBnsercs nmpeaMeToM M3ydeHUs reHETUKU U CEJIEKHI/II/I?

2. HazoBuTe oCHOBHBIE METOJIbI MCCIIeIOBAHNS I'eHeTUKH U CeJIeKIHH.

3. B 4uem 3akitovyaeTcs ieHTpasibHAs JOTMa MOJIEKYJIIPHOM TeHeTHUKH ?

4. KakoBo 3HaueHHe 3ak0HOB I'. MeHjiess [ijis MPaKTHUKU?

5. KTo 13 oTedyecTBEHHBIX y4EHBIX SIBJISIETCSI OCHOBOTIOJIOXKHHUKOM CeJIeKIIMM pac-

TeHUH U )KUBOTHBIX ?
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TEMA 2. IIOHATHUE O HACJIEACTBEHHOCTHU 1 USMEHYUBOCTMN.
IUTOJIOI'MYECKHUE OCHOBBI HACJIEACTBEHHOCTHA

Copepixanue TeMbl. HacnencTBeHHOCTh U UIBMEHYMBOCTh, UX BUJIBI U 3HA-
yeHue. [loHsiITHe O HaceNCTBEHHOM W HEHACJIeJICTBeHHOM (MOIU(UKAIIMOHHON)
M3MeHUYUBOCTU. PopMUpOBaHMe NTPU3HAKOB KaK pe3yJibTaT B3aUMOJIeMCTBUSI TeHO-
TUMA U GAKTOPOB cpefibl. ATANTUBHBINA XapakTep Moaudukaiui. [lonsTue o reHo-
KOMUsX U (deHOKOomnusX. [leneHre KJeTKM W BOCIIpOH3BelieHHMe. MUTOTHYeCKUU
UK 1 $a3bl MUTO3a. Meiio3 1 obpa3oBaHue rameT. Konbioranusi xpomocom. Pe-
IYKIIUST 9MCJla XPOMOCOM. ['eHeTndeckasi poiib MUTO3a U Mero3a. Kapuorun. ['o-
MOJIOTMYHbIE XPOMOCOMBI. CrenrudrudHOCTh MOPQOJIOTUA U YMUCIAa XPOMOCOM.
Crpoenune xpoMocoM. THUIbI XpOMOCOM (@yTOCOMBI, TIOJIOBbIE XPOMOCOMBI, TOJIU-
TeHHbIe XPOMOCOMBbI, XPOMOCOMBI THUIIA JIAMIIOBBIX ITETOK).

IHens o0yuenus. Bompochl, paccMaTpuBaeMbie B 3TOM TeMe, M3Yy4alOTCs
00y4aroIUMUCs CaMOCTOSITeNIbHO. B Tporiecce pacCMOTpeHUs] TeMbl He0OX0MMO
M3Y4YUTb BUIbl HACJIEJICTBEHHOCTH U M3MEHYMBOCTH, CTpoeHue U QyHKIUU SApa,
XpPOMOCOM, MMeTh TpeJiCTaBlieHhe O KapuoTuile. 3HaTb OCOOEHHOCTH Iepeiaud
HacJleJICTBeHHOW UHGOPMAIIUU B MpoIecce JieJIeHWsl COMaTUYeCKUX KJIETOK U TpU
MI0JIOBOM Pa3MHOXKeHUH.

MutoTryeckasi XpOMOCOMa COCTOUT U3 JIByX XPOMAaTHU]l, COeJJUHEHHbIX JPYT
C IpyroM B 00/acTU IeHTpPOMepbl. XPOMOCOMBI TOJpa3JlefisioT Ha ayTOCOMbI
(oIMHAKOBBIE XPOMOCOMBI 'y 000UX TIOJIOB) ¥ TOHOCOMBI, WX MOJIOBbIE XPOMOCO-
MbI (pa3HbIi HAOOp y MYXCKHUX U >KeHCKUX ocobeit). Paamep u ¢popmy xpomocom
MOXXHO BBISIBUTH B IIPOIleCcCe JlejleHWsl KJeToK. Perumkanus (camoynBoeHue) U
paBHOMEpHOe paclipefieJieHe XpPOMOCOM 110 JOYepHUM KJleTKaM obecriedrBaer
TOYHYIO Ilepe/iladyy HacJieJICTBeHHOM MHPOPMAaIMU. DBOIIOIMOHHO 3aKperieHbl Ta-
KUe TPOIeCcChl IPeeMCTBeHHOCTU HaC/IeJICTBeHHbIX IPU3HAKOB: MUTO3 — JieJieHHe
COMaTHUYeCKUX KJIeTOK; Mer03 — mpoliecc GopMUpOBaHKe MOJIOBbIX KJIeTOK. MuUTO3
obecIieyrBaeT MpeeMCTBEeHHOCTD B PsI/ly KJIETOUYHBIX TTOKOJIEHHUM, a Mero3 — B psiy

IIOKOJIEHUN OPTraHU3MOB.
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Kaxmas comatrueckasi KjeTka IpeTepreBaeT psifi MOC/Iel0BaTeIbHbIX W3-
MeHEeHHUM, KOTOPble CKJIQJIbIBAIOTCS B MOHSATHE KJIETOYHBIM UK. KileTouHbIN UK
cocTouT U3 4-X da3: G1 — mpecuHTeTUYeCKas1, S — cuHTeTh4Yeckasi, G2 — IMMOCTCHH-
TeThdeckas U M — cobctBeHHO MuUTO3. [lepBrie Tpu ¢a3bl peacTaBiisiOT UHTepda-
3y. CoOCTBEHHO MUTO3 BKJIIOYaeT 4 ¢asbl: mpodasa, Metadasa, aHadaza u Tenoda-
3a. B pesynbTaTe HOpMaJIbHOTO JleJIeHHWsI OJJTHOU COMAaTU4YeCKOM KJIeTKU C JUILIO-
WIHBIM HAOOPOM XpOMOCOM 00pa3ylOTCs JiBe JoUepHHUe KIJIeTKU TaKXe C TATIIOU/]I-
HbBIMA HabopamMu XpoMOCOM. biaromapsi 3ToMy B psily KJIETOYHBIX ITOKOJIEHUH
MO/IIeP>KUBAETCS IOCTOSIHCTBO YKCJIA XPOMOCOM, XapaKTepHbIX JIJIsl TAHHOTO BUJIA.
B pe3ynbTaTe MUTO3a IPOMCXOJIAT yBeJIMYeHWe Yrciia KJIeTOK, pereHeparus Kiie-
TOK U pocT opranusma. CrenyeT 3aMeTHTb, YTO BCe KJIeTOYHbIe IMPOIeCcChl, U, B
YaCTHOCTU, MUTO3, HAXOJIATCS MO/l TeHeTUYeCKUM KOHTPOJIEM.

[Iporecc ¢popmMHpoOBaHUs TMOJIOBBIX KJIETOK (ramMeT) MpOTeKaeT WHave, 4emM
MUTO3. Meii03 BKJIIOYAeT JiBa CJIEIYIOMIMX APYT 3a APYrOM JIeJIeHUS! KJIeTKU C
JIBOMHBIM HaOOPOM XpPOMOCOM, 3aBepIIAIoNIMXCsl 0Opa3oBaHMeM raMeT C Taruiou-
HbIM (OAMHApPHBIM) HabopoM xpomocoM. Paznuyator menio3 I (peqykioHHOe Jie-
nenue) u merios I (3xBanmonHoe fenenue). Kaxknoe U3 3Tux JieJieHUN BKIIOYaeT 4
cTajguu: npodasa, Metadasa, aHadasa, Tejiodasa. bruonornuyeckoe 3HaueHre MeKo-
32 COCTOUT B TOM, 4TO Oj1arojlapsi yMeHbIIIeHUIO BABOE YMCJIa XpPOMOCOM B raMeTax
BO3MOXKHO TIOJIJIep>KaHKe TIOCTOSIHCTBA YKCJIa XPOMOCOM BUJIA M3 MOKOJIeHUs B T10-
koJieHre. OIUIOAOTBOPeHHas KileTKa UMeeT JNUIIOUIHBIA Habop XPOMOCOM, 4TO U
obecrnieurBaeT Mnojjiep>kaHue omnpejieJIeHHOTO Habopa XpOMOCOM Y AaHHOTO BHU/IA.

PazHble BUJIbI )KUBBIX CYIIECTB OTJIMYAIOTCS APYT OT ApyTra 110 KOJIMYeCTBY U
dbopMe XpoMOCOM, HAXOASIIMXCS B KJIeTOYHOM sjipe. Habop xpomocom, ompefe-
JIeHHOM MOpQOJIOTUM M XapaKTepHBIM [JiI JaHHOTO BHA, HA3bIBAeTCS KApHUOTH-
oM. B comatrueckoi kieTke Kaxk/iasi XpOMOCOMa UMeeT rOMOJIora, T.e. OJIMHAKO-
BYIO 110 ¢dOpMe U BeJIMuKMHe XpOMOCoMy. Tak, Hampumep, KapUuOTUIl KPYITHOTO Po-
raToro ckota coctout u3 60 xpomocom, wiu 30 map; KApUOTHUIT OBIIBI — 54 XPOMO-

COMBI, KdpPHOTHII JiOmIaaxu — 64 XpOMOCOMBI, KdAPUOTHUII CBUHbU — 38 XPpOMOCOM.
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HpI/I 3dIIMCH KapHUOTHIIA ocobu YKa3bIBAlOT 06Luee YKUCJIIO0O XpOMOCOM M THII T'OHO-

com. Haripumep, kapuotun 6bika B HopMe — 60,XV, a kopoBbl — 60,XX; KapuOTHII

xpsika — 38,XV, a cBuHOMaTKu — 38,XX.

3a mepeqadyy HacJe[CTBEHHOW WHGOPMAIMHA y MJIEKONUTAIOIIUX OTBET-

CTBEHHBI He TOJIbKO BHYTpHsJIepHble XpPOMOCOMBI, HO U MUTOXOHApUasbHas JTHK.

B cBs3u ¢ aTum I_IeJIeCOO6p83HO TdK’Ke N3y4dThb UX CTpOEeHHe U (bYHKI_[I/II/I

3amanue 2.1. OxapakTepu3yuTe THUIIbI HACJIe[ICTBEHHOCTH (019 caMocmos-

meabHOll pabombl)

Tun

Omnpenenienue

[Ipumep

Anepuas

[wuromnnas-

MaTH4ecKasd
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3amanme 2.2. OxapakTepu3yuTe TUITbl U3MEeHYUBOCTH (019 camocmosmens-

HOll pabombl)

Tun

Ornpenienienuie

[Iprumep

MyTanuronHas

Komb6uuaTuBHas

Ouroredernyeckas

MopudukanmonHas
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3amanue 2.3. BribepuTe NpaBWIbHBIA BapUaHT OTBETa Ha CJIe[IyIOIIMe BOIIPO-

CHI.

1. ®enoxonus — 3To (00uH BapuaHm ombema):

a) siBJieHre, NPY KOTOPOM JIeMCTBHE OIHOTO TeHa TOJIaBJiseTCsl IeMCTBUEeM JIpy-
roro reHa; 0) ogruHakoBoe GeHOTUITMYeCKoe IIPOsiBIIeHMe MYTAallui Pa3HbIX T'eHOB;
B) sIBJIeHHWe, TIPU KOTOPOM T'eH W3MEeHSIeTCs TOJI IeHMCTBHeM Cpedbl U KOIUpYeT
JIeICTBUe OPYTOro reHa; r) creneHb GeHOTUITMYEeCKOro MPOsIBIIEHUS T'eHa; /) sBJe-
HUe, [P KOTOPOM HeHacJie[ICTBeHHasl U3MEeHYMBOCTh KOMTMPYeT HaC/IeICTBEHHYIO.

2. I'enokomus — 3o (oduH BapuaHm omBema):

a) OOWH U3 TUIIOB B3aMMOJIEMCTBUS T'eHOB; 0) oAuHaKOBoe (GeHOTUNHYecKoe
MpPOSIBJIEHWe MYTallui pa3HbIX TeHOB; B) SIBJIEHUe, [PM KOTOPOM TpHU3HAK W3MeHS-
eTcsl 1o NeHCTBHeM Cpellbl U KONUpYyeT MpOosiBIeHUe JPYroro Npu3Haka; I') CTe-
neHb GEeHOTUNMYECKOT0 MPOSIBJIEHUS TeHa; JI) 4acToTa peHOTHUITNYeCKOrO IMpOosiB-
JIeHUs TeHa.

3. CBoiicrBa mogudukamuii (0duH apuaHm ombema):

a) He HOCSIT MPUCIIOCOOUTENIbHBIA XapakTep; 0) HacJie[lyl0TCs; B) He HaCemy-
I0TCSI; T) SIBJISIFOTCSL MaTeprajioM JIJisl eCTeCTBEHHOT'0 0TO0pa; 1) SIBJISIOTCS MaTepu-
aJIoM JIJIs UCKyCCTBEHHOTO 0THopa.

4. Hopma peakium — 310 (00uH 6apuaqHm omBema):

a) OJIMH M3 TUIIOB B3aUMOJIEUCTBHUSI TeHOB; 0) rpaHUIIbl MOJUPUKAITMOHHON U3-
MEHUYMBOCTH; B) SIBJIeHHe, KOTrja IMpHU3HAK U3MeHSeTCs MOJi JIeMCTBHeM Cpelibl U
KOIKMpYyeT MPU3HAK JIPYroro reHOTHUIa; I') TPAaHUIbl KOMOMHATUBHOM M3MEeHYUBO-
CTH; 1) 4acToTa (eHOTUITMYECKOTO MPOSIBJIEHUS TeHa.

5. Kom0uHaTHBHAas H3MeHYNBOCTh 00yciIoBIeHa (0duH BapuaHm om6Bema):

a) MyTaIlMsIMM Pa3HbIX TUMOB; 0) peKOMOWHAIIWel TeHOB PU KPOCCUHTOBEPE; B)
He3aBUCUMBIM pacxok/ieHueM XpoMOoCOM B aHadasy mero3a Il u xpomartuy B aHa-
¢da3y meiiosa I; ) cjiydallHBIM cOYeTaHWeM TaMeT MPU OIJIOJIOTBOPEHHUH; 1) Me-

>KaJJIeJIbHbIM B3aWMOJEeHMCTBUEM I'eHOB.
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3amanue 2.4. V3yuuB MukpodoTorpaduio XpoMOCOM CBUHBH, YKAXKUTE KOJIU-
YeCTBO XpPOMOCOM, OTHOCSIIUXCS K Pa3HbIM TUIIaM B 3aBUCUMOCTH OT PaCIOJIOXKe-

HHS TIeHTPOMEPHI.

, R
o oh ¥
""‘*a‘“%
ftuﬂ‘h"

AT

3apanue 2.5. BoibepuTe NnpaBUIbHBIM BapUaHT OTBeTa Ha CJIeIyIOIIUe BO-

MPOCHI.

1. Kakoii Habop XpoMoOCOM cojep:kaT coMaTH4eckue KjieTku (oduH BapuaHm
om6Bema):

a) TaIJIOUAHBbIN; 0) reTepOoIlJIOWIHBIN; B) TTOJUIIJIOUIHBIN; T) TUTLIOUTHBIMH.
2. Kakue XpoMOCOMBI OTHOCSTCS K IOJIOBBIM: (00uH Bapuanm om6ema)

a) ayTOCOMBI; 0) TOHOCOMBI; B) TIOJIMTEHHbIE XPOMOCOMBI; T) XPOMOCOMBI THIIA
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JIAMIIOBBIX IIETOK.
3. DyxpoMaTHHOBBIE YYaCTKH XPOMOCOM conepxkat: (oduH BapuaHm omBema)

a) YHUKaJIbHbIe T0CJIeJIOBAaTeIbHOCTH; 0) MOBTOPSIONIMECS IMOC/IeloBaTeIbHO-
cty; B) Alu-mmocinegoBaTeIbHOCTH.

4. Kakue XxpoM0COMBI Ha3bIBAIOTCSI TOMOJIOTHYHBIe? (0duH BapuaHm omBema)

a) XpOMOCOMBI Pa3HbIX Map; 6) XpOMOCOMBI OJMHAKOBBIX Iap; B) XPOMOCOMBI
TOHOCOM; I') XPOMOCOMBI ayTOCOM.

5. Urto Takoe xpomocoma? (oduH BapuaHm omBema)

a) 3TO BHyTpUsiZiepHasl CTPyKTypa, coctosiias u3 JIHK, cBsg3aHHOlM C rucToHa-
MH; 6) 3TO CaMOBOCIIPOM3BOJIAIIASICS ITUTOIIa3MaTHYecKasi CTPYKTYypa, MpeJiCTaB-
nstomias cobol ypoBeHb OpraHM3allMM XpOMAaTHHA; B) 3TO cyOopraHeiuia siapa,
CriocoOHasi K CaMOBOCITPOU3BeJIeHHI0, Cofiep Kaliasi TeHbl.

6. Kakue xpomM0COMBI Ha3bIBAalOT ayTOCOMHBIMH, a KaKue - MOJIOBBIMHU? (0JuH
6apuanm om6ema)

a) XpPOMOCOMBI, OJIMHAKOBBIE Y MYCKOI'O M >KEeHCKOTO I10JIOB, HAa3bIBAIOT ayTO-
COMaMH, a 2 XpOMOCOMBI, pa3nyarolecs y 0601Ux MOJI0B, — MOJOBBIMU WJIU TO-
HOCOMaMu; 0) ayTOCOMaMH, Ha3bIBAIOT XPOMOCOMBI, KOTOpPble y4aCTBYIOT B Gop-
MHPOBAHUM 110J1a, @ TOHOCOMBI — OCTaJIbHble XPOMOCOMBI; B) K IOJIOBBIM OTHOCSIT-
cs X-XpoMocoMa U Y-XpoMOoCcOMa, a K ayTOCOMHBIM — CyOMeTalleHTpU4YecKre 1
MeTalleHTpU4ecKue.

7. CymHocTh MHTO3a 3aKjI04aeTca B: (o0uH 6apuaHm omBema)

a) YIBOEHWU XPOMOCOM M 00pa30BaHUM BepeTeHa JiesieHusl; 0) cepuu IUKIIJe-
CKUX HeoOpaTMMbIX M3MEHEeHW XpOMOCOM; B) PaBHOMEpPHOM pachpejieJieHur
XpPOMaTH/l MeXJly IOYepHUMH SIIpAMU U Tiepefiaue reHeTUYeCKOro MaTepuaia OT
OJTHOTO KJIETOYHOTO IIOKOJIEHUsI K JIpyroMy; TI') paBHOMEpPHOM pachpejieJieHu!
XPOMOCOM MeXJy JOUYepHUMH siJipaMu U Tepefjaue TeHeTHYeCKOro MaTeprasa OT
OJTHOTO KJIETOYHOTO TIOKOJIEHUS K IPyTOMY.

8. KakoBa npaBuiIbHag NoCaeA0BaTeIbHOCTh CTaAuii MuTo3a: (oduH BapuaHm

om6ema)

17



a) npodasa, Tenodasa, anadasza, metadasza; 06) rnpodasza, meradasa, aHadasa, Te-
nodasza; B) mHTepdaza, nmpodasa, meradasa, aHadasza, Tenodasza; T) meradasa,
npodasa, Tesiodasa, aHadasa.

9. Ha kakoM 3Tane KJIETOYHOr0 IMKJIa MPOUCXOOUT peIyIMKaIusa XpoMoCcoM?
(o0uH 6apuarm om6Bema)

a) nmpodaza MUTO3a; 6) CUHTETUYECKUH Nepuoy UHTepdasbl; B) MeTadaza MUTO-
3a; T) IPeCUHTeTUYeCKUU epruoi nHTepdassbl.

10. Kakue Haubosiee BaykHbie COOBITHSI IPOUCXOAT B Meko3e? (oduH BapuaHm
om6ema)

a) YKUCIJI0 XPOMOCOM, CBOMCTBEHHOe OPraHU3My, BO3pacTaeT BIBoe; 0) IPOHCXO0-
IUT cBOOOAHAs peKOMOUHAIMS POAUTEIBCKUX XPOMOCOM; B) ITPOUCXOJUT PEKOM-
OUHaIMS CIelJIeHHbIX T'eHOB IPU KPOCCUHTOBepe; T) YHCJIO0 XPOMOCOM, CBOM-
CTBEHHOE OpraHU3My, yMeHbIIIaeTcsl BIBOE, MPOMCXOJUAT pPeKOMOWHAIMs T'eHOB
Pa3HbIX TPYII ClielJIeHus PYU KPOCCUHTOBepe.

11. Ha kaxkoi#i cTaguy Meio3a MPOUCXOAUT 00MeH reHeTHYeCKUM MaTepHajioM
MeXKIy HeCeCTPHHCKHMH XPOMaTHIaMHU IOMOJIOTHYHBIX XpoMocoM? (0duH 6Ba-
puaHm om6ema)

a) npoda3za I; 6) npodasa II; B) anadasa I; r) anadasza II.

12. Kpoccunrosep — 310 (00uH 6apuanm omBema):

a) obMeH ydYacTKaMu MeXJy HeCeCTPUHCKHMU XpOMaTHAaMH TOMOJIOTUYHBIX
xpoMocoM B npodpaze I merio3a; 6) obmeH Mexay OJIM3KO paclojioKeHHbIMU He-
CEeCTPUHCKUMHU XPOMAaTHJIaMU HEeroMOJIOTUYHBIX XpPOMOCOM; B) 0OMeH y4aCTKaMu
MeXAy CeCTPMHCKMMH XPOMAaTHJlaM{d T'OMOJIOTUYHBIX XPOMOCOM C 0Opa30BaHHEM
xra3M B nipodase [ meito3sa.

13. BaxxHeHIIMMH OTIMIHAMH MHTO03a OT Meiio3a AABJISIOTCA (00uH Bapuanm
omBema):

a) B MUTO3e COXPaHSeTCS MOCTOSTHCTBO YHMCJIAa XPOMOCOM B PSIy KJIETOYHBIX
MTIOKOJIeHWH, a Mer03 obecriedyrBaeT yMeHbllleHre YUCiia XpOMOCOM BIBOe; 0) Mel-

03 B OTVIM4MEe OT MHUTO3d YBeJIMYHUBAET HACIIeACTBEHHYIO HW3MEHYMBOCTL 3ad CYET
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CJIy4aliHOTO PAaCXOXXJIeHUSI TOMOJIOTMYHBIX XPOMOCOM B Pa3Hble KJIETKH; B) B OT-
JIAYre OT MUTO3a, ITOJJIep)KUBAIOIIero IMOCTOSIHCTBO YMCJIa XPOMOCOM B psy II0-
KOJIEHUW, MEeMOTHYeCKUM Tporecc obecredymBaeT PelyKIMI0 YKCJIa XpPOMOCOM B
IIOJIOBBIX KJIETKAaX HAIIOJIOBMHY U YBeJIMYMBAaeT I'eHeTUYeCKyl0 U3MeHYMBOCTb 3a
CYeT CJIIy4alHOI'O PACXOXKIeHUs TI'OMOJIOTMYHBIX XPOMOCOM B pasHble I10JIOBble
KJIETKU U KPOCCUHIOBepa B I MeMOTUYEeCKOM JIeJIeHUH.

14. ComaTnueckas kjaeTrka comepxkur 60 xpomocoM. CKogbKO XpoMaTujy 0y-
IeT YXOAUTh K KaKJ0OMy M3 II0JII0COB KJIeTKU B aHada3e 3KBAIlHOHHOIO Jiejie-
HUA Melio3a?

a) 60; 6) 120; B) 32; ) 30.

Bonpocs! 111 CaMOKOHTPOJIA
1. HazoBuTe OCHOBHOe pa3jiduve MeX]y HacJIeJICTBEHHONM W HeHacJieICTBEHHOU

M3MEeHYUBOCTHIO.

2. Kakue opraHejuibl KJIeTKA U UX CTPYKTYPbI UTPAIOT OCHOBHYIO POJib B Iepejiaue
HaCJe/ICTBeHHBIX IPU3HAKOB?

3. B 4em pa3Huiia Mexx/1y MOHATUSIMHA KJIETOYHBIN ITUKJI U MUTO3?

4. B yeM 3akJTt04aeTcs OMOJIOrMYeCcKui CMBICIT MUTO3a U Meio3a’?

5. JlaiiTe onpefenenve kKapuotuna. HazoBUTe KapuUOTUIIBI OCHOBHBIX BHUIOB CeJlb-
CKOXO3SIMCTBEHHBIX )KUBOTHBIX.

6. [lepeunciivTe TUIIBI XpPOMOCOM B 3aBUCUMOCTH OT PACIIOJIOXKEHHUsI [IeHTPOMEPHI.
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TEMA 3. 3AKOHOMEPHOCTH HACJIEJOBAHUSA ITPU3HAKOB ITIPA
II0JIOBOM PASMHOXEHNN

3.1. MoHoO- 1 OTUrHOpHUAHBIE CKPeIUBAHMS

Conepxxanne Tembl. [[oHsTHS: TeH, reHOTUI U GpeHOTUII. ['OMO3UTOTHOCTD U
reTepo3UroTHOCTb. 3aKOHOMEPHOCTU HacjieJIOBaHHS TPU MOHOTHOPUIIHOM CKpe-
IIUBaHWU: eJJMHOOOpa3re ruOPUI0B IIePBOTO MOKOJIeHHs], pacillellyieHre BO BTOPOM
nokosyieHud. [lpencraBienue o6 anmiensx U UX B3aUMOJIEWCTBUSX: IOJHOE U He-
MIOJIHOe JIOMWHHPOBAaHMWe, CBEepX/IOMUHHUpPOBaHWE, KOJIOMUHHpOBaHHWe. AHAJU3U-
pylolllee CKpelllMBaHKe, BO3BpaTHOe CKpeIllMBaHue, aHAJIU3 TUIIOB U COOTHOIIEHUSI
rameT y rubpunoB. Pacmienyienve no ¢GeHOTUIy U TeHOTUITY BO BTOPOM IOKOJIe-
HUY [IPY MOHOT@HHOM KOHTpOJIe, IIPY aHaJIM3HUPYIOIeM CKpelMBaHWH NpH3HaKa U
pPa3HbIX THUIAX aJUIeJIbHbIX B3aUMOJIEMCTBHANU. 3aKOHOMEpPHOCTH HacCJieJOBaHUS B
V- U TIOJIMTUOPUIIHBIX CKPEIMBAaHUSX: eMHO0Opasue IMepBOro IMOKOJIeHUs U
paciierjieHde BO BTOPOM IOKOJIeHUH. 3aKOH He3aBUCHMMOI'0 HACJIeJIOBAHUS TEHOB.
OTKJIOHEHUS OT MeH/IeJIeBCKUX PaCIllelVIeHUH TP MOHO- U TIOJIMTeHHOM KOHTPOJIe
IIPU3HAKOB.

Iens o0yuenusi. B pe3ynbraTe u3ydeHUs TeMbl BaXKHO OCBOUTH 3aKOHbI
MeHnpiesnist, Hay4YUTbCS TOHMMATh MPUYUHBI OTKJIOHEHWM OT MeHJIeJIeBCKUX pac-
IIeTUIeHW B CKPEeIMBAHUSIX, COCTABIISTh CXeMbl CKPelllMBAHUM W TPOBOJUTH UX
aHaJIn3.

W3ydyeHue pe3ynbTaTOB CKpENIMBAHWW M 3aKOHOMEpPHOCTEeH HacJedoBaHUSs
MPU3HAKOB MPOBOAUTCS C MOMOINBIO pa3paboTanHoro I'. MeHjeneM rubpumoso-
rMYecKoro aHaivia. [Ipu 3ToM reHbl, KOHTPOIMPYIOIME aHAIU3UpyeMble TTPU3Ha-
K4, 0003HAYAIOTCSI OYKBEHHBIMM CHUMBOJIAMH: JOMUHAHTHbIE ajuleJid TeHa —
CTPOYHBIMU OYKBaMH, a PelleCCUBHbIe — MTPONUCHBIMU. TaK, JOMUHAHTHBIN aJljielb
reHa IypIypHOW OKpPAcku cTeOuisl y AypMaHa MOXHO 0003HauuTh OykBou «Py», a

pelleCCUBHBIN ajuiellb 3eJIeHOM OKpacKu — OYKBOM «p».
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B 3urore 1 comaT4eCcKuX KJeTKax UMeeTCs TI0 JiBa aJljiesisl IAHHOTO r'eHa, a B
TIOJIOBBIX KJIETKAX — 0 OJTHOMY. B HaiieM mpriMepe reHOTHIT TOMO3UTOTHBIX pac-
TeHUN C MypIypHLIM cTebjieM OyneT obo3HadaThcsi PP, a reHOTUI roMO3UTOTHBIX
pacTeHul C 3ejieHbIM cTebsieM — pp. |'oMO3UroTHBIE KUBOTHBIE OYIyT GOpPMUPO-
BaTh TOJIBKO OIH COPT T'aMeT.

Jlj1s1 TOro 4TOOBI YCBOMTH 3aKOHOMEPHOCTH HaCje/I0BaHUS TPU3HAKOB B MO-
HO- ¥ JWTHOPWUIHOM CKpeIMBAHUSIX, NPU H3YYeHWM MaTephajiia HeoOXOauMo
CTPOUTDH CXeMbI CKpeIUBaHUM 1 aHAJIM3UPOBATh UX. B 1esisax obiierdeHus aHaiu3sa
TeHOTUIIOB M (PeHOTUIIOB B psijie CiiydaeB NMpuUberaroT K MOCTPOEHUIO peleTKd
Ilennera.

J1J1s1 o11eHKM COOTBETCTBHUS (PaKTUIECKOTO paciieryieHus GeHOTUTIOB WU Te-
HOTHUIIOB (KJIaCCOB MIOTOMKOB) TEOPEeTUYECKH 0XKHUaeMOMY HCIOJb3YIOT CTaTUCTH-
YeCKUi KpuTepui — MeToq x2. I 3Toro HeoO6XOOUMO PacCYMTATh PaKTHICCKOe
3HaueHue X210 dopmyie:

(@ - 0)?
x’=YX ——— npudf =n-1, rme
@)
¥ — cyMMa «9acTOT 10 BCEM KJIacCamy,
@ — dakTHUeckoe KOJIMYeCTBO TTOTOMKOB B Kjlacce,
O — TeopeTuyeCcKy OXXHaeMoe KOJIMYeCTBO MMOTOMKOB B KJlacce,
df — yucno crenenei cBOOOABI, T.e. YUCIO HE3aBUCUMO BapbUPYIOIIHUX ITapaMeTpOB
OKCIIEPUMEHTa,
N — YUCJIO KJIACCOB.

BrluKciieHHOe 3HaYeHKe X? CpaBHUBaeM C KPUTUYECKUM 3HadeHueM X2, T.e.
TEOPeTUYeCKUM, KOTOpOe HaxOoJuM B TabOJuIle CTaHAAPTHBIX 3HAYeHWH X2-
KpUTepHUs C Yy4eTOM 4YHcia cTereHeit cBobosbl (df).

Ecnn:

1) x> < x* npu df=n-1, To npuHKMMaETCS HyJeBad TMIIOTe3a, T.e. SMIIAPUYe-

CKOe pacripefieieHrie TIOTOMKOB He OTKJIOHSIETCSI OT TeOPeTHYeCKH OXKujlae-

MOro (a MMEHHO, COOTBETCTBYeT pacllelieHhI0 Mo (GeHOTHNY COTJIaCHO
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JAaHHOMY 3aKOHY MeH/ies);
2) x*> > x* npu df=n-1, To NpUHKMMAETCS albTePHATUBHAS TUIIOTE3a C OIIpe-

JeJIeHHbIM YPOBHEM NOCTOBEPHOCTH.

3amanue 3.1.1. Boinuiidre TUMNBI raMeT, KOTOPble 00pa3yloTcsl y ocobeit ¢
reHoturnamu: a) AA; 6) Aa; 6) aa.

3apanue 3.1.2. B HopBeruu usBecTeH cily4ai, Korjia MaTb pebeHka c Opa-
XUJAKTWINeN (KOPOTKOMAlIOCTh) MpeabsiBWIA WCK MYXXYUHEe, KOTOPbIA OTPHUIlAI
oTHOBCTBO. Cy/l MOMPOCUJI MY>XYMHY TTOKa3aThb PyKUA U OKa3aloCh, UTO y Hero bpa-
xupaktums. CyJl py3Hai ero oTioM pebenka. Ha ocHoBaHuM 4ero cyz Mor ce-
naTh nogobHoe 3akiitoueHre? JloMMHaHTHA WIK pelleCCUBHA OpaxuIaKTIINS ?

3amanue 3.1.3. OT ckpemuBaHUs TeTEPO3UTOTHOM 30JI0TOM PLIOKK C HOP-
MaJIbHbIMM TJla3aMU C CaMI[OM, UMEIOIIUM TeJleCKONMYecKyre IJia3a, mojydeHo 60
MasibkoB. OmipefiesiiTe xapaKTep Hacje[0BaHUs MIPU3HAKA. Y CKOJIbKUX U3 TIOTOM-
KOB OYIyT TeJleCKONMYecKue ria3a?

3apanue 3.1.4. Eciv B KJleTkax ceMeHM ropoxa eCThb Kpaxmail, TO TIpH TMOJI-
ChIXaHUHU CeMsl COXpaHsieT Kpyriyio ¢opMy, IIPU OTCYTCTBUM Kpaxmaljla OHO CTa-
HOBUTCSI MOPIIUHUCTBIM. JIOMUHAHTHBIN ajljiellb KOHTPOJIUPYeT CUHTEe3 aKTUBHOI'O
dbepmeHTa, CIOCOOCTBYIOIIEr0 MpeBpallleHHI0 caxapa B Kpaxmai. PeliecCMBHBIN
aJuiesb orpejielisieT CUHTe3 1epeKTHOTO pepMeHTa Uil OTCYTCTBHe CUHTe3a. Y Te-
TEPO3UTOTHOTO paCTeHUs] KOJIMYeCcTBA Kpaxmayia JIOCTaTOYHO [IJISi COXpaHEeHHs
KpyIJioh GpOpMbl CeMsiH TpHU MOJicbixaHuu. OrpeJiesivTe TUM B3aUMOJENCTBUS ajl-
Jieyied, paciiervieHye 1o GpeHoTuiy B F2 OT cKpelllMBaHUs TOMO3UTOTHBIX (POPM C
KPYIJVIBIMA U MOPIIMHUCTBIMU CEMEHAMH, a TAaKXKe B BO3BPATHBIX CKPEIMBAHUSIX.

3aganme 3.1.5. [Ipu ckpernyBaHuM MexJly COO0M OeJibIX Kyp BCe IOTOMKHU
uMenu Oejioe omepeHue, a YepHbIX Kyp — depHoe. [IoTOMCTBO OT CKpeluBaHUs
besoli 1 yepHOM ocobelt umesno ronybyro okpacky. Kakoe omnepenue Oyzaer y mo-
TOMKOB 0eJIoro meTyxa u rojiyoou Kypuiibl? YepHoro 1eTyxa U TojTyboi Kypulibi?

3amanue 3.1.6. (0ns camocmosimenvHoli pabomwt) OmpenenuTe, Kakue

22



IPYIIbl KPOBA BO3MOXHBI y JleTel: a) ecin y ux Marepu | rpynma, a y otua II
rpyIina KpoBH; 0) eciin y ux Martepu Il rpynmna kposu, a y otra IV rpymnmna kposu.

3apanue 3.1.7. Ponurenu umetot [ u Il rpynmnbl KpoBH, nepBbili pebeHOK
nMeet | rpynny kpoBu. KakoBa BeposSITHOCTb TOTO, YTO UM BTOPOU pebeHOK Oyjer
MMeTbh 3TY >Xe Ipyniy KpoBu? CocTaBbTe CXeMy CKpelllBaHUS.

3apanue 3.1.8. CocraBbTe poJIOCIIOBHYIO CeMbH CO CliydaeM Auabeta. 3710-
POBBIE MYXX U JkKeHa (JIBOIOPOJIHbIe CUOCHI) UMEIOT OOJIbHOTO pebeHka. MaTh My’ka
1 OTell XKeHbl (POJIHbIe CUOCHI) 37TOPOBBL. bpaT My»ka U iBe CeCTphI KeHbI 3]J0POBBHI.
O6mmit nen crpanai quabetoM. Bece poJicCTBEHHUKM CO CTOPOHBI OTIA My»a (AsiAs,
TeTsl, JBOIOPOIHAs cecTpa, Jiel U 6abka) U Marepu >keHbI (TeTs, JABOIOPOAHBIM
Opat, neq u 6abka) 370poBhl. OmpeiennTe XapakTep HacjeJl0BaHWs 00JIe3HU U OT-
MeTbhTe Ha CXeMe reTepO3UTOTHBIX YJIeHOB CeMbH.

3apanue 3.1.9. (dns camocmosmenvHoli pabomst) Ilpu pa3BefeHun «B ce-
6e» ropHOCTaeBbIX Kyp B MOTOMCTBe U3 40 1biuiaT nomydeHo 20 TOpHOCTaeBbIX,
10 yepnbix u 10 6enbix. Kak HacneayeTcs ropHOCTaeBbIM 1IBET OllepeHust Kyp?

3amanue 3.1.10. (Ons camocmosimenvHoli pabomwi) Ilpu ckperyBaHUN
IJIMHHOYXUX OBell C 6e3yXUMU IOTy4aeTcsl IOTOMCTBO C KOPOTKOHM YIITHOM pakKo-
BUHOM. KakoB XapakTep HacjieIoBaHUS JTAHHOTO Npu3Haka? Kakoe moTomMcTBO 110-
JIYYUTCS TIPU CKPellMBaHUKA KOPOTKOYXHUX OBell C TAaKUMHU >Xe OapaHaMu? be3zyxux
OBeIl C KOPOTKOyxuMHu OapaHamMu? KakoBo oTHoIieHHe 10 GeHOTUNY U TeHOTHUITY
BO BTOPOM TIOKOJIEHUU ?

3apanme 3.1.11. (0ns camocmosimenvHoli pabombl) ¥V KapakyJbCKUX OBEI]
cepbIi 1BeT (mmpasu) mepctHoro nokposa (C) moMuHUpyeT Hap 4epHbM (c). OT
CKpeIllMBaHUsl CepbIX OBeIl C YepHbIM OapaHOM IOJyYyeHa MOJIOBUHA CEpPhbIX U I10-
JIOBMHA YepHBIX STHAT. HanummTe reHoTUIbl poauTesield U moToMcTBa. Kakoe 1io-
JIYYUTCSI COOTHOIIIeHHe 1o GeHOTUNy U TeHOTUny B F mpu cKpelyMBaHUU CepbIxX
OBeIl C CepbIMH, U YepHbIMU OapaHamu? [loyeMy B mpakTvke pa3Be/ieHHsl Kapa-
KYJIbCKAX OBEI| CepOM OKpacKW He BCTpevyaloTCs OapaHbl IIMpPas3H, Jaoliue Mpy

CKpelIMBdHWH C YepHbIMH OBIIdMH TOJIbBKO CepPhIX STHAT?
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3amanue 3.1.12. (01 camocmosmenwHoii pabomsi) Ilepen cBagbboi 3H0po-
Bble MY>XYMHA U JKeHIIMHA 0OpaTHUJIMCh B TeHeTUYECKYI0 KOHCYJIbTAIIUIO C BOIIPO-
COM, KaKOBa BEPOSITHOCTDb POXK/IeHUsl Y HUX O60JbHOr0 heHWIKeTOHyprel pebeHka,
eCJIM CecTpa MY>KUMHBI U OpaT KeHIMHbI O0JIbHBI 3TUM 3aboieBanueM. [[pyrux
ciily4daeB 3a00jieBaHUSI B X CeMbsiX He perucTpupoBaHo. [lomorute um HalTH OT-
BeT Ha 3TOT BOIPOC.

3aganme 3.1.13. IIpusnak ykopodenHoctu Hor (K) y kyp (Takue Kyphl He
pPa3pbIBalOT OTOPOjibl) AOMUHHUPYET Haj JIMHHOHOTOCTBIO (K). Y TOMO3UTOTHBIX
10 KOPOTKOHOTOCTH UBIIJIST KJIFOB HACTOJIBKO MaJl, YTO OHHA He MOTYT NPOOUTH
SUYHYIO0 CKOPJIYIy U THOHYT, He BbUIYNIMBIIWCH U3 siiiia. B xo03siicTBe, pa3Bojs-
I[eM TOJIbKO KOPOTKOHOTHUX KYp, noixydeHo 6000 meimist. CkoJIbKO cpefint HUX 0y-
JleT KOPOTKOHOTHX ?

3aganme 3.1.14. Y MeKCHMKaHCKOTO Jora reH, OOyCJIOBJIMBAIOIIMNA OTCYT-
CTBUE I1epCTH, B TOMO3UTOTHOM COCTOSIHUMHM NMPUBOJUT K rubenu motomctia. [Ipu
CIlapUBaHUU JIBYX JIOTOB C HOPMAaJIbHOM II€PCThIO YaCTh MOTOMCTBA norubia. [Ipu
CIlapyMBaHUM KOOeJis, UMelolero HOpMaJIbHYI0 IIepCTh, C APYroM caMKOU rubeiu
MOTOMCTBa He obHapy»eHo. [Ipy criap¥BaHWK MOTOMCTBA OT 3TUX JIBYX CKpeIlu-
BaHUI ONATHh HabJro/anack rubesib meHKoB. OnpejieinTe TeHOTHUIIBI BCeX CIIapU-
BaeMbIX KUBOTHBIX.

3aganme 3.1.15. Y cBuHelt Oesasg MacTh «B» JOMUHMpYeT Ha/l YepHOU «BY,
a Hayinure cepexkek «C» — HaJl UX OTCYTCTBUEM «C». OmpeJiesiiTe reHOTUI 6eJIoro
XpsiKa C CepeXXKkaMu, eCJii OT CIIapUBaHUsI C YePHbIMM CBUHOMAaTKaMu 0e3 cepexxek
norydeHo 50% 6esbix mopocsT ¢ cepexkxkaMu, U 50% 4YepHBIX TIOPOCAT C CepekKa-
MU.

3aganme 3.1.16. /IBa 4epHBIX KpOJIMKAa C KOPOTKOW IIEPCThIO TIPU CKPeIu-
BaHUU MeX]ly COOOM JTaliv JIByX KPOJIbYaT: YepHOTO C KOPOTKOM IIepCThio U Oesto-
ro JUIMHHOIIIepCTHOro0. Kakue NMpr3Haku SBIISIIOTCS PeIleCCUBHBIMU, KaKue — JIOMU-
HaHTHBIMU? Kak 3T0 npoBeputh? OnpefiesinTe reHOTUIIBI POJIATENIer U TOTOMKOB.

3apanme 3.1.17. (018 camocmosmenvHoli pabomst) Y Kyp onepeHHble HOTH
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(O) moMuHUPYIOT HAJl TOJIBIMU (0), @ TOPOXOBUAHBIN rpedeHb (P) — Ham npocThiM
(p). IleTyx c onepeHHBIMH HOTaMU ¥ TOPOXOBHUJIHBIM IpeOHeM, CKpellleHHbIH C To-
JIOHOTOM KYpHIlel, UMeIOINA TakXe TOPOXOBU/IHBIM rpebeHb, Jal MOTOMCTBO C
OnepéHHbIMU HOoraMu. [Ipyu 3TOM GOJIBIIMHCTBO TOTOMKOB MUMEJIO0 TOPOXOBUJIHBIN
rpebeHb, HO BCTpeYalMCh Kypbl U C MPOCTbIM rpebHeM. KakoBbI reHOTHIIBI POJIU-
Teser? Kakoe moTOMCTBO Aana Obl 3Ta Kypulla NMpPU CKpellMBaHUU C OJIHUM U3
CBOMX CBHIHOBEH, UMEIOIIUM OllepeHHble HOTH Y IIPOCTOM rpebeHb?

3aganue 3.1.18. Pacrenue umeer renotun AabbCcDdEE. a) Ckonbko pas-
HBIX TUIIOB TamMeT 0bpa3yeT 3TO pacTeHHe?

3aganme 3.1.19. HopmanbHbili poCcT y 0BCa JOMUHUPYET HaJl TUTAHTU3MOM,
a paHHeCIeJIOCTh — HaJl MO3IHecnenoCcThlo. [Ipu3Haku HacieyloTcsl He3aBUCHUMO.
Kak 1mosy4yuTh JIMHUIO pPaHHECHeNIbIX TUTAHTOB, eCJIM B HallleM paclopsbKeHUU Ba
COpTa OBCa — paHHeCIHesIbld C HOPMAJIbHBIM POCTOM M TO3/IHEeCIeJIbIA TUTaHT?

3apanue 3.1.20. IIpu camoonbUIeHUH BHICOKOPOCJIBIX PACTEHUNA TOMATOB C
paccev4eHHbIMHU JIUCThSIMM TI0JIy4eHO pacliielyieHre B CJIelyIollleM COOTHOIIIeHUU:
924 BBICOKOPOCIIBIX C pacCeYeHHBIMU JIUCTbIMU, 317 BBHICOKOPOCHBIX C IEJIbHO-
KPaWHUMU JIMCTbIMU, 298 HU3KOPOC/BIX C pacCeuyeHHbIMU JIUCThsIMU, 108 HU3KO-
POCHBIX C IeJIbHOKpAaWHUMU JIMCThbAMU. Kak HacienyroTcs npusHaku? s mpo-
BepKU CBOEM TUIIOTe3bl UCHONbL3YiTe x2-kpurepuii. OnpeennTe TeHOTHUIIB POIH-
TeIbCKUX U TUOPUIHBIX PACTEHHUH.

3apanme 3.1.21. (01 camocmosimenvHoti pabomst) [1pu ckpernuBaHud K-
PUIIBI C KPEMOBBIH IyXOM Y TOPOXOBUJIHBIM I'peOHEM C YMCTOIIOPOAHBIM MEeTyX0M,
HMMeEIOIMM KPEeMOBBIN MyX U TOPOXOBUAHBIN rpebeHb, momydeHo 123 ocobu ¢ kpe-
MOBBLIM ITyXOM U TOPOXOBHUHBIM TpeOHeM, 94 — ¢ KPeMOBBIM MYyXOM U MPOCTHIM
rpebHeM, 96 — ¢ OeJIOCHEeXXHBIM ITyXOM M TOPOXOBUAHBIM rpebHeM U 119 — ¢ Gero-
CHEXXHbIM ITyXOM M MPOCTbIM TpeOHeM. BuISICHUTe, COOTBETCTBYIOT JIM JIaHHbIE
TeOPEeTHYECKU OXKMIAeMbIM, MCIIOJb3yd X -KPUTEPHIA.

3aganme 3.1.22. V cobak 4yepHbIN I[BET IIEPCTU JOMHUHUPYET HaJl KOPerHbIM,

KOpPOTKaA mepCTb — Hal JUIMHHOM. ['eHbl 0bounx IIPU3HAKOB PACIIOJIA'dlOTCA B Pd3-
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HBbIX Tapax XpoMocoM. OXOTHMK KyIWJ 4YepHYI0 CO0aKy C KOPOTKOU IIepCThIO.
Kakoro nmaptHepa Heo6X0MMO BbIOpATh AJIs1 CKPEeIMBaHUs, YTOObI BbISICHUTh, HET

JIM B TeHOTHIIe 3TOW cob6aKU reHOB JAJIMHHOM 111epCTH KodeWHOro I11BeTa’?

3.2. BBaHMOHEfICTBHE Hea/llIeJIbHBIX I'eéHOB

Conepxxanne Tembl. HeasiesibHble B3aUMOJIEMCTBHUS: KOMIUIEMEHTapUsi, 31U-
CTa3, IUIEMOTPOIIHOe [IeMCTBHe TeHa, NOoJiMMepus, TeHbl-Moaudukaropsl. Ilomu-
reHHOe HacJieJIOBaHHEe KOJIMYeCTBeHHbIX MpU3HAKOB. [IoHsATHE 06 3KCIpeccHBHO-
CTHU Y TIeHeTPaHTHOCTU reHa. Hopma peakiuu resotuna.

Ienn o0yuenus. Mzydyenure 3Toil TeMbl HaNpaB/eHO Ha yCTAaHOBJIEHHWE TOTO.
KaK Ha OJIMH W TOT ke MPHU3HAK MOTYT BJIMITh He OfHA, a HECKOJIbKO Iap TeHOB,
BCTYIAIOIIMX BO B3aUMOJIeMCTBHe. Pa3nuyaroT ciefyrolye TUTIbl B3aUMOJIeUCTBUS
reHOB: KOMILJIeMeHTapusi, 3M1CTa3 U nojaumepusi. [1o3HaTh 3TH TUIIBI B3aUMOJIei-
CTBUS HeoOXOJIMMO, B IIpollecCce M3y4eHUs OOCTOSITENIbHO pa3o0paTbCsi BO BCeX
cXeMax CKpelllMBaHWM. BHUMareIbHO OTHECHUTeCh K M3yYeHHUIO0 3aKOHOMEepPHOCTeH
HaCJIeJJOBaHUS KOJIMYeCTBeHHbBIX ITPU3HAKOB, aJIUTUBHOTO JIEHUCTBUS TeHOB.

[Tpu kOMIIEMEHTapHOM B3aWMOJIEMCTBUU JBA JOMUHAHTHBIX HeaJlJIeIbHbIX
reHa JIOMOJIHSIOT JIPYT Apyra U popMUPYIOT HOBYIO ¢popMy IpusHaka. Ecim ckpe-
IIMBaTh JIBa OpraHu3ma C reHotuniamMu AABB u aaBB, To y mOTOMKOB NpOsSIBUTCS
¢dbopma rpr3Haka, KOTOPOH He ObIO Y UCXOHBIX GOPM.

[Tpu snmcTa3e OJJMH IOMUHAHTHBIN T'eH MOAAB/ISIeT JeHCTBHe IPYyTroro Heal-
JebHOTO reHa. Tak, y moToMka ¢ TeHOTUNIOM AaBB IpOSIBUTCS TTPU3HAK TOJIBKO
OJITHOTO M3 POJIUTEJIS.

[Tpu nonmMepry reHbl B3aUMOJIEMCTBYIOT MeXy COO0M, BHOCS CyMMapHbBIN
BKJIQJI B MPOSIBJIEHWM NpU3HaKa. YeMm OoJbIlle IOMUHAHTHBIX T€HOB B TeHOTHIIE,
TeM 3HauWTeIbHel BbIpaXkeH MpU3HaK. TakoW TUN HacjiefOBaHUSI XapaKTepeH s
KOJINYEeCTBeHHBbIX IPU3HAKOB. llonmMmepHble TreHbl MPUHATO 0003HA4YaTh OJIHOM

OYKBOM JIaATUHCKOTO ajidpaBUTa C IMPPOBBIMU MHJIeKcamu (A1, Az,ai, az).
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3apanue 3.2.1. YV kyp BcTpeuaetcs yeTbipe GopMbl IpebHs, 00y CII0BIEHHbIE
B3aMMOJIEMCTBUEM JIBYX TIap TeHOB, HAXOJISAIIMXCS B Pa3HbIX MapaX XpoOMOCOM. ['eH
R onpepesnsier po3oBuaHbIN rpebensb, red P — ropoxoBuHbIN rpebesb. [Ipu coue-
TaHWW B T€HOTHUIIe 3TUX r'eHOB pOPMHUPYeTCsl OpexXOBUIHbIN rpebeHb, a y Kyp C re-
HOTHIIOM ITPP — JIMCTOBUIHBIN rpebeHb. CKpelleHbl IBe TUreTepo3UroTHbie 0CoOr

C opexoBUIHbIM rpebHeM. Kakue rpebuu OyaeT uMeTb MOTOMCTBO, MTOJIy4YeHHOe OT

CJIeTyIOIero coveTaHus poauTenbckux map: a) YPpRr x dPpRr; 6) YPpRr x
JppRr; B) ?PpRR x Pprr?

3amanue 3.2.2. (Ona camocmosimenbHoli pabombt) Y pa3BOJIMMBIX B 3BepO-
BOJYECKUX XO34WCTBAaX HOPOK I[BeT IIepCTH OmpeJesieTcsl IBYMs I1apaMu
HeCIeIJIEHHbIX HealIeIbHbIX reHOB. JlIoMUHaHTHBIe ajyieii 060MX TeHOB JeTep-
MUHHPYIOT KOPUYHEBYIO OKPACKY, a pellecCMBHbIe ajuiejii 060MX reHOB — IUIaTH-
HOBYIO OKpacky mexa. [Ipu capuBaHWM KakKuX pPOAUTENbCKUX Map BCe TOTOMCTBO
OyzeT uMeTb MeX KOpUYHEeBOTO I1BeTa’?

3agaume 3.2.3. Jlomaau ¢ renotuniom BBcc u BBcc — yepHoM MacTw; Jonia-
I c reHOTUIIOM bbcc — umetoT peokuit 11BeT; ¢ reHoTunamMu BBCC, BBCc, BbCec,
bbCC u bbCC u bbCc — cepsiii iBeT. HazoBute GpopmMbl B3aUMOIENCTBUS MEXITY
redamu B u b, C u B (b). IIpu ckpelnvBaHuu Jiomiajiel C cepoit MaCTbiO U BOPOHOM
MacTbl0 B TOTOMCTBe OBbUIM MOTy4YeHbl TOTOMKH C TaKUMH e OKpacaMHu B COOT-
Homenuu 1:1. Omnpenenute TeHOTUITBI pojuTesed U MoToMKoB. [lpemioxuTe Bce
BO3MOXXHbIE BADUAHTBI CKPEeIMBaHUSI.

3apanue 3.2.4. Y xyp red C o0ycJiOBIMBaeT OKpallleHHOe OllepeHue, a ero
ajuielib ¢ — Oejoe ornepenue. JJoMUHAHTHBIN TeH JIpyrou ajienbHoM naphl (I) mo-
JaBJIsieT TTPOsIBIIeHre OKPACKH, a reH i mo3BoJisieT reHy C MPOsSIBUTH CBOe JIeHCTBUE.
Jlurerepo3uroTHasi Kypuila CllapeHa C TOMO3WUTOTHBIM 10 OOOMM peleCCHBHBIM
npu3HakaM TeTyxoM. Kakoii 1Bet orepenusi 0yzer y poauteneit u ocobeit B F17?
Kakoii 11BeT ornepenust 0yJieT y IOTOMKOB OT CKpeIMBaHUs JIBYX reTepO3UTOTHBIX

ocobelt Mexxty coboit? HazoBuTe TUIT B3aUMOJIECTBUS T€HOB.
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3apanue 3.2.5 Y nienunbl Oenasi U KpacHasi IUTMeHTAIMsl 3epHa KOHTPO-
nupyeTcst IByMs napamu aiiesnied: Riri, Roro. Pactenus, pelieccuBHbie o o6enm
rapam asuiesieit, umetoT 6esible 3epHa. Hanmuuue B reHoTHIIE 0COOU XOTSI OBI OJTHOTO
JIOMHWHAHTHOTO ajuielisg, 00yC/IaBJIMBaeT MPOSIBJIeHWe OKPACKW 3epHa, YCUIUBAIo-
IIeMCs OT KOJINYeCTBa JIOMUHAHTHBIX ajuiesied. Onpelienvre paciienieHye 1o ¢e-
HOTHUITy BO BTOPOM ITOKOJIEHWW TPU CKPEIMBAHWUM T'OMO3UTOTHBIX PACTEHHUU C
KPaCHBIMU 3epHaMH Y PAaCTeHUH C OeIbIMU 3epHAMM.

3aganme 3.2.6. VY pomutesieii ¢ reHoTunamMu I*i I1° poavIIach J1eBOYKa, Y
KOTOpPOU JAuarHOoCTUpoBayiv | rpynmy kpoBu. OObsAcHUTE AaHHOe siBieHue. KakoB
THUII B3aUMOJIeUCTBUS TeHOB?

3apanue 3.2.7. 'myxora MoxeT ObITh 00YCIIOBJIEHA PelleCCUBHBIMU T'eHaMH
d u e, pacnoJyioXkeHHbIMU B pa3HbIX IlapaxX XpoMocoM. Hanmmuue IByX 3THUX I'eHOB B
JIOMVHAHTHOM COCTOSIHUHA O0YCJIOBJIMBaeT HOPMaJIbHBIM CITyX. [Jyxoi MyX4uHa C
redoturioM ddEe BcTynwi B 6pak € Iyxou >keHIIWHOM ¢ reHOTUIIOM Ddee. Kakoi
cnyx OyaeT y ux gerei? KakoBa BepOSITHOCTh POXIeHUs pebeHKa C HOpMaJlbHbIM
CJIyXoM pebeHKa, CcTpajarolero riyxotor? KakoBa BepOSTHOCTb, YTO JIBOe JeTen
3TUX pojuTesied OyqyT rIIyxXumu?

3apanue 3.2.8. (Ona camocmosmenvHoli pabombt) ¥ GUTYPHBIX THIKB dak-
TOp Geyiol OKpackd II0jIoB W 3MUCTAaTUYeH 0 OTHOIIEHUIO K GaKTOpy KeaTou
oKpacku wiofoB Y. Pacrenus W-Y— u W-yy umeroT 6embie miojabl, wwY— —
KeJThle, a Wwyy — 3ejieHble. KakoBa OyzieT okpacka IUIOJJOB y TTIOTOMKOB CJIeJly-
IOIIUX CKpeIMBaHUM (JIaHbl TeHOTHUIIBI pojuTelieid): 1) WwYy x Wwyy; 2) Wwyy
xwwYY; 3) Wwyy x wwYy.

3apanue 3.2.9. [Ipenronoxum, 4To B IByX BHICOKOMHOPEHBIX JIMHUSIX OBCa
yPOXXaWHOCTh cocTaByisieT 4 1 10 r Ha pacTeHHWe COOTBETCTBEHHO. JTH B JIMHUU
CKpeIlMBAIOTCS IpPYyr C APYroM, B IIOTOMCTBe Fi IIPOBOJMTCS CamMOOIIbLIEHHe.
[TpubnusurensHo y 1/64 pactenuit F» ypoxatt paBen 10 r Ha pacTenue. CKOIBKO
reHOB KOHTPOJIMPYeT ypo>kau oBca?

3amanue 3.2.10. (Odns camocmosimenvHoli pabomst) IIpearonoxum, 4To
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Ka>KJIbIM JIOMUHAHTHBIN TeH YBeJIMYMBaeT BbICOTY pacTeHui Ha 1 cm. Pacrenue c
reHoTunom aabbccddee nmeet BbicoTy 12 cM. CkpemuBaau pacTeHUs C TeHOTUIIa-
mu: AAbbccDDee x aabbCCDdEe. Ilpu He3aBUCMMOM paclilellyieHUHd BCeX Tap
reHOB: a) KAaKOBa BBICOTA POJIUTENLCKHUX pacTeHUM? 0) KakoBa BBICOTAa CaMOTO

JUTMHHOTO TUOPUJTHOTO PaCTeHUsI U CaMOr0 KOPOTKOT'O TMOPUTHOTO PACTeHUs ?

3.3. TecTroBble 3d/IaHHs JId TEeKyIIero KOHTpoJisa

Bapuant Nel
1. Kakoe ckpelyBaHue Ha3bIBaeTCS JUTMOPUIHBIM ?
2. UeMy paBHO KOJIMYECTBO IIPU3HAKOB, MCCJIEIyeMbIX MPU MOHOTUOPHUIHOM
CKpeIlMBaHUN?
3. Kakumu gBISIIOTCS 0COOM, B IOTOMCTBE KOTOPBIX He OOHapY>KUBaeTCsl pacIlern-
JIeHWe TIprU3HaKa’?
4. JIBe yepHBbIe CaMKH MBIIIKA CKpeIeHbl C KOPUYHEBBIM camIloM. B moromcTBe
MepBOM CaMKU TOJIy4eHO 9 4yepHbIX ¥ 7 KOPUYHEBBIX MbIIIel; y BTOpor — 17 gep-
HbIX 0ocobel. Kak Haciie[lyeTcsi okpacka IIepCTy M KaKOBbI TeHOTUIIbI POJTATENIeH?
5. KenmuHa ¢ | rpynmoit KpoBU BhIIIUIA 3aMY>K 3a My>XuuHy co Il rpyrioi kpoBu.
Y Hux poaucs pebeHok. Kakyro rpyniy KpOBU M KaKOU TeHOTHUIT OH UMeeT?
6. UepHyI0 OKpacKy y KPyITHOI'O POTaTOro CKOTa KOHTPOIUpyeT reH A. JTa OKpac-
Ka JIOMUHUPYeT HaJl KpaCHOH, olpe/iesisieMou ajuielibio a. Ocobu ¢ TeHOTUIIOM aa
B- nimeroT KOpUYHeBYy10 OKpacKy. ['eH A IeHMCTByeT 3MMUCTAaTUYeCKU B OTHOIIIEHUU
atesien B u B. KpacHasi okpacka NosIBIIIeTCSl TOJIbKO Y JIBOMHBIX TOMO3WUTOT IO
perieccuBHbIM reHaM. Kakoro ¢peHOTUIMYecKoro paciieryieHus: cielyeT OXKUaTh
B IIOTOMCTBE OT CKpeIllMBaHMs JIBOUHBIX reTepo3uroT: AaBB x AaBB?

7. Hanviiure copta ramer Jijist 0cobu ¢ reHotuniom AaBB.

Bapuanr Ne2

1. Kakoe ckpelnyBaHre Ha3bIBaeTCs aHAJIM3UPYIOIIUM?
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2. UeMy paBHO KOJIMYECTBO IMPU3HAKOB, HUCCJIEJlyeMbIX MPU JTUTHUOPUIHOM CKpe-
I[MBAaHUU?

3. Kak Ha3bIBaloTCS 0COOM, B TIOTOMCTBE KOTOPBIX OOHAPY>KUBAETCSI paciiierieHue
Mpr3HaKa?

4. Tlnompl TOMaTa OBIBAIOT KPYIVIBIMH M TPYIIeBUIHBIMUA. B mMapHUKax KpecThsH-
CKOTO XO3SIMCTBAa BBbICAXKeHA paccajla TOMAaTOB, BbIPAIleHHbIX U3 TMOPUIHBIX Ce-
MsH. 31750 KyCTOB 3TOM paccajibl aJId TIJI0/Ibl TPYIIeBUAHOM GoOpMEI, a 95250 Ky-
CTOB — KpyTJioM Gopmbl. CKOJIbKO CpeJii HUX reTepO3UTrOTHBIX KYCTOB?

5. B pogunbHOM [1oMe mepenyTajiiv ABYX MallbuMKOB. PojuTeny oHOTO U3 HUX
nMmeroT | u Il rpynmy kposu, npyroro — Il u IV. UccneqoBanue mokasano, 4To etu
umertoT [ u Il rpynny kpoBu. OnipefieniuTe poauTesied JeTeu.

6. MoxeT i1 Ipy CKpelllMBaHUM TeTyXa U KYPUIlbl C OpeXOBUIAHOK GOpMOM rpeb-
HSI POJIMTHCS TIOTOMOK C TOPOXOBUJIHOM (popmoi rpebHs (B3aUMOJIeMCTBUe Heall-
NelbHBIX TeHoB). Eciu fa, To, kakve reHOTUIIBI OyIyT y pOJvTesiel U MOTOMKa?

7. Hanuivre copta ramet fjist ocobu ¢ renotunom AaBBCc.

Bapuant Ne3
1. Kakoe ckpellliBaHMe Ha3bIBAaeTCS BO3BPAaTHBIM? B Kakux cily4asix ero UCIOJib-
3YIOT?
2. Kakoe KOJIMYeCTBO ajbTePHATUBHBIX IPU3HAKOB AHAJIM3UPYETCS MPU IMOJIUTH-
OpUITHOM CKpeIMBaHUM ?
3. UTo Takoe MHO>XXeCTBeHHbIN ajuiesin3aM? MOXKHO JId paCCMaTpyUBaTh 3TO SIBJIIeHHE
Ha ypOBHe OT/IeJIbHOTo opraHu3ma? JlaiTe rosicHeHue.
4. ITpusnak kopotkoHOTOoCTH (K) V Kyp (Takue Kyphl He pa3phIBalOT OrOPObBI) JI0-
MUHUPYeT HaJl JJIMHHOHOTOCTHIO (K). Y TOMO3UTOTHBIX 10 KOPOTKOHOT'OCTH ITbIII-
JIIT KJIFOB HACTOJIBKO MaJl, UYTO OHH He MOTYT MPOOUTH SIMYHYIO0 CKOPIIyIly U THO-
HYT, He BBUTYTIMBIIUCH U3 siHIA. B x034CTBe, pa3BosiieM TOJIbKO KOPOTKOHOTMX
Kyp, nostydeHo 6000 mpimisat. CKOJIBKO CpeJid HUX 0yJieT KOPOTKOHOTHX ?

5. Marb romosuroTtsa 1o reny 12, a orer; — no reny I®. Kakyto rpymnmny kposu yHa-

30



CJIeIyIOT UX JIeTU?

6. MoeT 1 TIpM CKpellMBaHUM >kepebIlla U KOOBUIbI BOPOHOW MacCTH POAMUTHCS
>kepeOeHOK C pblXKel MacThIO (B3aUMOJIeMCTBHe HeallleJIbHbIX TeHOB). Eciun nia, To,
KaKye TeHOTHIIbI OYJIyT y poAauTesel U IOTOMKa?

7. Haruimure copta ramer 15t ocobu ¢ renotuniom DAEEKKIL.

Bompocs! 1711 CAMOKOHTPOJISI
1. YTo Takoe MOHOTHOPHIHOE WU IUTUOPUAHOE CKpelllMBaHue?
2. YTo 03HavYaeT JOMUHAHTHOCTb U PeIlleCCUBHOCTD?
3. Uto Takoe aienu?
4. B 4em oTiM4Me reTepo3uroTHOTO TeHOTUIIA OT TOMO3UTOTHOTO?
5. ChopmynupyiTe 3aKOH equHO0Opa3us TMOPUIOB MEPBOTO TTOKOJIEeHUs TPHU MO-
HOTUOPUIHOM CKpelllMBaHUH.
6. B kakoM ciydae mpu3HAKU HACIIeyIOTCS HE3aBUCUMO JIPYT OT JIpyTa U Kak 3TO
6bU10 oKa3aHo ['. Mengenem?
7. Kakoe cooTHOIlIeHHe TeHOTUNIOB Oy/ieT BO BTOPOM MOKOJIEHWM TIPU CKpellyBa-
HUU 0cobert AaBB Mex Tty cobo¥ 1py 3nrcTase, IOJIMMEepPUH U KOMILIeMeHTapum?
8. Kak Ha3bIBalOTCS TeHbl, KOTOPble He MPOSIBIISIIOT COOCTBEHHOTO HEWCTBHUS, HO

YCUJIMBAIOT WU 0CIA0Ji0T 3bdeKT NedCTBUS JPYTHUX TeHOB?
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TEMA 4. XPOMOCOMHAA TEOPHUA HACJIEACTBEHHOCTHU

4.1. AyToCOMHO-CIIeIUIeHHOe HacJIeIoBaHNe NPH3HAKOB

Copep:xanne TemMbl. [[ojIHOe ¥ HeloJIHOe CllelyieHre TeHOB. SIBieHre Me-
OTUYEeCKOI0 W MHUTOTHYECKOTr0 KpPOCCHMHIOBepa. 3HadeHWe aHaJIUu3WpYIOIIero
CKpelllMBaHUs TP HW3y4YeHUM KPOCCUHIOBepa. lluTonorndyeckue oka3aTesbCTBa
KPOCCHHTOBepa.

MHoxecTBeHHbIe TepekpecTbl. MHTepdepennus. JInHeltHOe pacmnosoxeHue
reHOB B XpomocoMmax. OCHOBHBIE IIOJIOXKEHHWSI XPOMOCOMHON TeOpUM Hacjef-
cTBeHHOCTH 110 T. Moprany.

['eneTnyeckue KapThl, IPUHIMIT UX MOCTPOEHUs y 3yKapuoT. Mcrnosb3oBa-
HUe JTJaHHBIX I[UTOIeHeTUYeCKOro aHaju3a i JIOKAJI3alyu reHoB. LluTosnorude-
CKUe KapTbl XpoMocoM. [locTpoenve ¢u3n4ecKUxX KapT XPOMOCOM C IIOMOIIBIO
METO/I0B MOJIEKYJISIPHOM OMOJIOTHH.

Iensr o0yuenusi. B mporecce m3ydeHuss BOIPOCOB XPOMOCOMHOM TeOpUU
HacJIeICTBEHHOCTA 0coO0e BHMMaHUe CJleflyeT ylIelIuTh COCTABIIEHUIO CXeM CKpe-
IIMBAaHUM W HAyYUTBbCS AHAJIM3WPOBATh Pe3yJIbTaThl HACJIeJJOBAHUS CIIeIIeHHBIX
IIPU3HAKOB, I'eHbl KOTOPBIX PACIIOIOXKeHbl B aQyTOCOMHBIX XPOMOCOMaX.

CueruieHHBIMM Ha3bIBAIOTCSI IIPU3HAKU, TeHbl KOTOPBIX HAXOASTCS B OJHOU
XPOMOCOMe, TI03TOMY OHHM IepelatoTCs CIIeyIOIIMM IOKOJIeHUSIM B TeX e code-
TaHUSX, KaK 3TO ObUIO y poauTenei. CiierjieHHOe HacjieIoBaHUe MPU3HAKOB SIBJIS-
eTCs MOJTBEep>KIeHHeM XPOMOCOMHOW TeOpHUU HAC/IeICTBEHHOCTH, CPOPMYJIIUPO-
BaHHOM T. MopraHowm.

PaccmoTpum nipumep. Y Kyp KOPOTKOHOTOCTb «A» JTOMUHUPYeT HaJl JJTUH-
HOTOCTBIO «a», pO30BHJIHasi ¢popma rpebHs «B» — Hag mpocTor «B». ['eHbl, KOH-
TPOJIUPYIOIIMe JUIMHY HOT U (popMy TrpebHS, HAXOHSITCS B OJJHOM XPOMOCOMe.
JITMHHOHOTHI C MPOCTHIM rpebHeM MeTyX CKPeIUBaJICs C TOMO3WTOTHOM KOpOT-

KOHOT'OM, UMelollle pO30BUJIHbIN rpebeHb, Kypurlel. Kakoe mMOTOMCTBO MOJTy4MT-
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Cs1 OT TaKOro CKpelvBaHus B F1 u Fo.
Ecnu nBe napol reHoB (A (a) u B(b)) HaxoasTcs B OJTHOM FOMOJIOTUYHOM Tape

XpOMOCOM, TO TI'eHOTHII 0COOHM JKeJlaTeJIbHO 3allMChIBATh dlieJyromum o6pa30M:
AB
ab . Takast 3amuch T'eHOTUIIA IIOKa3bIBaeT, KAKOM ajliejib JaHHOMU IIapbl T'€eHOB

CLIeIJIeH C aJuleljieM JPyTrOu Maphl.

B F1 Bce moTomMcTBO OBLJI0O KOPOTKOHOTMM M C PO30BUJIHBIM IpeOHeM, TaK
KaK 3TH MPU3HAKU JIOMUHUPYIOT Haj JJIMHHOHOTOCTBIO M MIPOCTOU popMou rpebd-
Hs. Takyio ke KapTUHY Mbl HaO/ofjaeM WM B TOM CjIydyae, KOTJla peub ujieT 06
OOBIYHOM AUTMOPUIHOM CKpPEIIMBAHWM, eCJIU TeHbl JIBYX NMPU3HAKOB HAXOIATCS B
Pa3HbIX XPOMOCOMAX.

[Tpu oTCyTCTBUU ClielVIeHUs] MeXy reHamu B F» mpusHaku OyayT KomMbu-
HUPOBATbCSl HE3aBUCHMMO JIPYT OT Jipyra U GOpMHPOBAThCS 4deTbipe ¢peHoTuma: 9
KOPOTKOHOTMX KyP C PO30BUAHBIM I'pebHeM, 3 KOPOTKOHOTHX C IIPOCTBHIM rpebHeM,
3 INIMHHOHOTMX C PO30BUIHBIM I'pebHeM U 1 INIMHHOHOTHM C IPOCThIM rpe6HeM. B
HallleM TpyUMepe TOoJTydeHa WHas KapThHa: Bcero JBa GpeHOTHIIa, PU4YeM Bce KO-
POTKOHOTHE KypPbl UMeJI TOJIbKO PO30BUJIHBIN I'pebeHb, a JJIMHHOHOTHUE — TOJIbKO
npoctou. Takoe coueTaHue NMPU3HAKOB SBJISIETCS CJIEJICTBUEM CIIEeNJIeHUsI TeHOB.

[Ipy n3yyennn marepuana obpatuTe BHUMaHMe Ha BO3MOXKHbIE CJTy4Yau He-
IIOJTHOT'O CLeIVIeHUs] ¥ Ha KPOCCHUHI'OBEP KaK IIPUYMHY HeIlOJIHOTO ClerieHus. Ya-
CTOTa KPOCCHUHI'OBEpa 3aBUCUT OT PACCTOSIHUS MeXy I'eHaMU, KOTOpPble PacIiojio-
’)KeHbI B XPOMOCOMe B JINHEWHOM IIOPSIIKe.

YacTroTa KpOCCUHIOBepa MeXJy OT[eJIbHBIMA T'eHaMU SIBJISIeTCSI OTHOCH-
TeJIbHO IOCTOSHHOM BeJIMYMHOM, YTO I03BOJISeT e€ UCI0JIb30BaTh ISl [IOCTPOEHUS
reHeTU4eCKUX U IUTOJIOTUYEeCKUX KapT XpPOMOCOM. YacToTa KpoccuHroBepa (pe-
KoMOMHAIMK) 0003Ha4YaeTcsi CUMBOJIOM If M ompepenseTcs OTHOIIIEHWEeM YHCIIa
KPOCCOBEPHbIX (pOPM K 00IlIeMy YMCITy TTOTOMKOB aHAJIM3UPYIOIIEero CKpeIyBaHus

" BbIPAXXdeTCs B ITPOIeHTaX:

YN CIJIO KPOCCOBEPOB

rf=
0o0l11Iee 4N CII0 IIOTOMKOB

x 100
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[TpoBegeM pacyeT 4acTOThl KPOCCHHIOBepa Ha KOHKpDeTHOM mipuMmepe. B
pe3ysibTaTe aHAJIM3UPYIONIEro CKpellMBaHUS JIUTeTePO3UTOTHOM KYpHIbl C
KypuaBbiM omepenueM (Ff) u posoBumHbiM TpebHem (Rr) c meTryxoM C
HOpMaJsibHBIM orepeHueM (ff) u npocteiM rpedHeM (1) B Fi momydeHO TOTOMCTBO
CO CJIeAyIOIUM paciieryienueM 1o ¢GeHOTuny: 23 KypuaBbIX C PO30BUJIHBIM
rpeOHeM, 4 Kyp4aBbIX C TPOCTbIM rpebHeM, 3 C HOpMaJbHBIM OIEpeHheM U
PO30BUAHbIM TpebHeM, 27 C HOPMAJIbHBIM OIlepeHHMeM M TPOCThIM TrpebOHeM.
Heobxonumo ompeniesuTh pacCTOsiHAEe MeXJy TeHaMU, KOHTPOJIUPYIOIIUMU
onepeHrve u ¢opmy rpebHs y Kyp. Mcxonmss W3 moilydeHHBIX JIaHHBIX, 0OIee
KOJINYeCTBO KPOCCOBEPHBIX IIOTOMKOB COCTaBWIO 7, a o0lllee KOJIWYeCTBO
IIOTOMKOB 57.

OmnpepiesisieM 4aCTOTY KPOCCUHTOBepa (PeKOMOHWHAIIMM) 110 BhIIIENIPUBe/IeH-

4+3
i =0 4100 = 12,3
HOH Gopmyre: f =277 " '

3aganme 4.1.1. Y kyp kypuaBoe onepenue (F) qoMmuHMpyeT Haji HOpMaJb-
HbIM (f), a 6esmoe (I) onepenye Hajl OKpallleHHbIM (i). DTH TIapbl FTeHOB OTHOCATCS K
OJIHOM TpytIie clervieHus. [Ipy aHaIM3UPYIOIEM CKpeIMBaHWUU IOTy4eHbl Clie-
IyIollle pe3ysbTaThl: Oejible KypdaBble — 19 IIT., OKpallleHHble Kyp4aBble — 65
IT., OeJible HopMajlbHbIe — 64 IIIT., OKpallleHHble HopMajibHble — 12 mT. Onpene-
JIUTe TeHOTUIIbI POJIUTEJIeN U YCTAaHOBUTE PACCTOSIHUE MEX]ly 000MMU JIOKYCaMH.

3apanue 4.1.2. CoctaBbTe CxeMbl BO3MOXHBIX KDOCCUHTOBEPOB M HAIUIIIN-
Te BapUaHThl raMeT (HeKPOCCOBEPHBIX U KPOCCOBEPHBIX) Y OPraHU3MOB CO CJIeJTy-
romumu redotunamu: AC//AC; AC//ac; Ac//aC; ACK//ack; AcK//ack; AC//ac
B//b.

3aganmue 4.1.3. [Ipu ckpemmurBaHuu auretepo3urotTHoi no reHam C u T cam-
KM JIPO30(UJIIbI C perleCCUBHBIM IT0 000MM T'eHaM CaMIIOM, B IIOTOMCTBE TIOJTyYeHbl
cienytoiye pe3yibTaThl: 46,25% myx denorunuueckoro kimacca C T ; 3,75%

Myx deHotunuueckoro kmnacca C_tt; 3,75% myx dbeHotunudeckoro kiacca ccl ;
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46,25% mMyx dbeHOTHUITHYECKOTO Kiacca cctt. Onpenenute paccTosiHie MeXIy re-
Hamu Cu T.
3amanue 4.1.4. (Ona camocmosimensHoli pabomst) Y npo3oduiibl BO BTOPOH
XpOMOCOMe B JIOKyce 48,5 HaXOAWTCS peIeCcCUBHBINA T'eH, JeTepMUHUPYIOIIUN
YepHBIN [BET TeJja, a B JIOKyce 54,5 — perecCUBHBIN reH, 00YCIOBIUBAIONTHHN Ty P-
mypHbIN 1BeT r71a3. CKOJIbKO TUIIOB TaMeT, ¥ B KAKOM IIPOIEHTHOM COOTHOIIIEHU!
obpa3syeTcsi y JOUTeTepO3uTroTHOM CaMKH C CepbhbIM IIBETOM Tejla U KOPUYHEBbIM
IIBeTOM IJ1a3?
3apanue 4.1.5. Y kposivkoB 4yepHasi oKpacka Iepctd (B) JoMUHHpYyeT Haj
kopuuHeBoi (b), a crutonHas okpacka (C) Haja okpackow Tuna myHimwiia (c). [e-
HbI, KOHTPOJIUPYIOIINE 3TH MPU3HAKH, CllellieHbl. ['eTepo3UroTHhIX MO 3TUM TPU-
3HaKaM KPOJIMKOB YEpPHOM CILJIOIIHOW OKPACKW CKPECTH/IM C KOPUYHEBLIMU IIIWH-
ITUJUTAMU U TIOJTYYUJIM B TIOTOMCTBE:
31 — KopuYHeBble MTUHIITWIHL,
34 — yepHbIe CIIJIOIIHON OKPACKH,
16 — koprYHeBbIe CIUIONTHOM OKPAaCKH,
19 — yepHble HIMHIITUILIBL.
Hapucyiite cxemy jokaiu3aiiuu ajjejieil 3TUX TeHOB Y PoJIMTesiel U ornpeenu-
Te paCCTOSTHHE MeXX]ly STUMHU FreHaMHU.
3amanue 4.1.6. ['easr dumpy (dp), clot (cl) u apterous (ap) ciierieHbl U JOKaJIu-
30BaHbI B XpoMocoMe 2, ¢ ¥ p Tuiedax y apododwinl. [lo pesynbraTam cepuu
CKpeIMBaHUH TOTy4YeHbl CIeAyIoIIe MeXTeHHble paccTosHus: 2qdp-Z2pap — 42,
2qdp-2qcl — 3. B kakoii mociefoBaTeJIbHOCTH PacIioyiaraloTCsl 3TH eHbl B XPOMO-

come?

4.2. XpoMocoMHOe onpeJieieHHe I10JI1a U HacjeloBaHUe NPU3HAKOB, CIleIlIeH-
HBIX C II0JIOM

Copep:xanme TeMbl. THIIBI XpPOMOCOMHOIO omnpefesneHus moJja. [losoBeie

XpPOMOCOMBI, 'OMO- U FETepOFaMETHbeI I10JI. HaCJle,I[OBaHI/Ie IIPXU3HAKOB, CHEeIlJIeH-
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HBIX C MoJioM. HacnegoBaHve IIPHU3HAKOB IIPH HEPACXOXKIEHHUU ITOJIOBBIX XPOMO-
coM. bamancoBas Teopus orpefenenus mosia. HacieqoBanvue Ipu3HaKoB, OTPaHU-
YeHHBIX ¥ KOHTPOJIUPYEMBIX TTOJIOM.

Ienn o0yuenusi. B Teme paccMaTpuBarOTCS 3aKOHOMEPHOCTH HaCJIe[I0BaHUSI
noita. llenbio 06ydeHus sSBIIsIeTCsl pa3BUTHE Y 00YYaIONIUXCS MTPeICTaBIeHHS O Te-
HeTHKe TI0JIa, HACJIeJOBAaHUM IMPU3HAKOB, CIIEIUIEHHBIX C I0JioM. PopMHUpOBaHUe
T10JIa 3aBHUCHUT He TOJIbKO OT COYETaHUSI MOJIOBBIX XPOMOCOM, HO ¥ OT COOTHOIIIEHUS
MEXXy YMCJIOM TTOJIOBBIX X-XPOMOCOM U ayTOCOM.

[{uToreHeTH4YeCKHe OCHOBBI HACJeAOBAHHUsS IMPHU3HAKOB, CIEIJIEHHBIX C TI0-
JIOM, B YaCTHOCTU y MJIEKOTIMTAIOIINX, 3aKJIFOYAOTCS B TOM, YTO JOYepyu Bcerma
MIOJTy4aroT OfHY X-XPOMOCOMY OT MaTepH, a JIPYTyio X-XpOMOCOMY — OT OTIa, ChI-
HOBBSI BCeT/Ia MOTy4aroT Y-XpOMOCOMY OT OTIIa, @ X-XPOMOCOMY — OT MaTepH.

[Ipu3Haku, paciieruieHre 1Mo KOTOPbIM ITPH CKPeIUBAHUM CBSI3aHO C IT0JIOM,
Ha3bIBAIOT CIEIIJIEHHBIMU C TI0JIOM. JTH NPU3HAKKU 00YyCIIOBJIEHBI TeHAMH, JIOKAJIH-
30BaHHBIMH B IOJIOBBIX XpoMocomax. [Ipu aTomM paznmuuaroT X- U Y- cClelljieHHOe
HacjeloBaHe IPU3HAKOB. X-XPOMOCOMa COIEPXKUT HEKOTOpble TeHBI, KOTOPBIX
HeT B Y-XpOMOCOMe, B TOM YMCJie U TeHbl, KOIUPYIOIKe He CBSI3aHHbIe C MPOsIBIIe-
HHeM I10jIa OeJIKH.

PaccMmoTpum cxemMy HacjeoBaHUSI KPAaCHO-3eJIeHOU I[BETOBOM CJIETIOTHI Y ue-
JIOBEKa.

D — antestb HOpMAJILHOTO 3PEHUS

d — amenb AJAJIbTOHM3MaA

p @ Xbxd X g XPY

deHoTun  HOpMaJIbHOE 3peHHe HOpMaJIbHOE 3peHre

Fi ? XPxd X’y ? XPxd gxX1y
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deHoTHUIT HOpMaJIbHOe HOpMaJIbHOE HOpMaJIbHOe AdJIbTOHUK

3peHue 3peHue 3peHue

Ecnu reHsl pacnosioXeHbl B MOJIOBBIX XPOMOCOMAx, TO Ha CXeMaX CKpeIu-
BaHMSl MX paCIojlaraloT COOTBETCTBeHHO Jinbo Ha X-XxpoMocome, JIMOO Ha Y-
XpPOMOCOMe.

3aganme 4.2.1. Y 1po3oduiibl K3BECTHO HepacxXoXaeHue X-XpoMOCoM, KO-
r/la OHU He pacXOAsTCS B MeH03e K Pa3HbIM IOJII0CaM KJIeTKH, a BMeCTe HarpaB-
JISIIOTCSL K OJTHOMY U3 HUX. B pe3ysibTaTe 3TOro Moy4yarTcs siiia ¢ IByMs X-
xpoMocoMamu U 6e3 Hux. [locre omiogoTBopenus siia ¢ IByMsl X-XpOMOCOMaMH
3UT0Ta HeceT TPU MOJIOBbIe XpOMOCOMBI — X XY. KakoB 1101 Myx¥ C TaKuM Habo-
pOM XpoMOCOM? ApPryMeHTUpPYWUTe CBOU OTBET.

3amanue 4.2.2. Y kaHapeek r'eH 3eJIeHOTO orepeHus B u ero asienb kopud-
HeBoro onepeHus b pacronoxensl B X-xpomocoMe. Hammune xoxonka (C) u ero
oTcyTcTBUe (C) ompefensiercss ayrocomHo. Kakoe Oyner motomctBo B Fi u F ot
CKpeIlllMBaHUs OT CKpelllMBaHus 3eJIeHOM CaMKH 0e3 XOXO0JIKa C TOMO3UT'OTHBIM KO-
PUYHEBBIM XOXJIAThIM CaMIIOM?

3apanue 4.2.3. (0na camocmosimenvHoli pabomst) I1pu cmapyBaHUM KOpHY-
HEBOM XOXJIATOM CaMKU C CaMIIOM C 3eJIeHbIM ollepeHHeM 0e3 X0XO0JIKa MOJIy4eHO
MIOTOMCTBO B COOTHOIIIEHUM: 2 3eJieHble XOXJIaTble CaMKH, 1 KOpUYHEBBbIM XOXJIa-
TBIN camell ¥ 1 KOpuYHeBbIA 06e3 xoxoyKa camell. OrnpeieuTh TeHOTUITBI POJIUTe-
JIeH.

3apanue 4.2.4. CKOpPOCTh OllepeHusl Y IBIIST SIBJISIeTCsl IPU3HAKOM, CIIell-
JIEHHBIM C X-XpOMOCOMOU. JloMUHaHTHBIN asuienb (D) ob6ycnaBivBaeT Me[lJieHHOe
dbopMHpoBaHUe TiepheB, a perlecCMBHBIN aielnb (d) — 6picTpoe dpopmupyroIeecs
onepeHre. CKOPOCThb OlepeHusl IBIIUIAT MOXKHO Y3HaTbh CPa3y e MOcje BBIKJIeBa,
MI03TOMY 3TOT IPU3HAK MCIOJIb3YIOT ISl PaHHEro pasjiesieHus 1o noiy. Kakue re-
HOTUIIBI JIOJDKHBI UMETh TIeTyX U KypHIla, YTOObI UX IMTOTOMCTBO MOXHO OBUIO pa3-
TIeJIATh 110 TIOMTy?

3amanue 4.2.5. Y kyp nosnHee omnepeHue «K» crersieHo ¢ moJjioM U JOMU-
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HUPYeT HaJl PAHHUM OTlepeHueM «K». Y KaXKUTe TeHOTHUIIb U GeHOTUIIbI TIeTYIIIKOB
Y KypO4YeK, MOJIy4YeHHBbIX OT CIAapUBAaHUS CIeAYIONUX Kyp C TOMO3UTOTHBIMU Iie-
TyXaMHU:

a) KypulIla C ITI03[IHUM OIllepeHreM x IeTyX C pAaHHHUM OIlepeHHeM;

6) Kypulla C paHHUM OIlepeHreM x IeTyX C IIO3[JHUM OIlepeHHeM.

3aganmue 4.2.6. Y Kolilek reHbl, OnpeAessole OKPacKy IepCTH, CIlelIeHb
c nosioM. I'en «B1» maeT pbpkyro okpacky, reH «Bz» — depHyio, a y rerepo3uror
MoJTy4yaeTcs mecTpasi okpacka («4yepernaxoBasi»). Kakum OyJieT mOoTOMCTBO OT CIia-
pPYBaHMSI YePHOTO KOTa C MeCTPOM U C PbDKeU KOIIKOM?

3ananue 4.2.7. BribeprTe paBUIIbHBIN BapUaHT OTBeTa Ha CJieJIyIOIye BO-
IIPOCHL.

1. C yem MoOxkeT OBITH CBSI3aHO POXKIeHHE ChIHA, HMEIOIero pereccuB-
Hoe X-CIlelJIeHHoe 3a00JIeBaHMe, OT BYX 3/I0POBBIX POUTeIeH?

a) C HaJM4ueM MYTAHTHOIO ajuielis B X-XpOMOCOMe OTIL;
6) C reTepo3UroTHBIM HOCUTEJIbCTBOM MaTepy;

B) C HOBOM MyTallMel y OTIIa;

I) C HOBOU MyTalye y MaTepH.

2. IloyeMy moyepu MY:KYHMHBI C X-CI[eIUIEHHBIM peleCCUBHBIM 3a00J1e-
BaHHEM SIBJISIOTCH TeTepO3UrOTHbIMH HOCHUTEJIHLHUIIAMH, a BCe ChIHOBBS —
3I0pPOBBIMH?

a) I0Yepy TaKOr0 MYXXYMHBI TeTePO3UTOTHBI II0 MyTaHTHOMY aJUIEJII0, TaK Kak I10-
JIy4aroT ero oT OTIIA; 3TO e CIIpaBe[lJIMBO U JJIsI CbIHOBed. Y nodepu, U CHIHOBBS
TAKOTO MY>XYMHBI 3JIOPOBBI, T.K. PEIleCCUBHBIM T'eH B reTepO3UTrOTHOM COCTOSIHUU
He TIPOSIBIISIeTCS;

6) modepy TaKOro MyXYMHBI F€TEPO3UTOTHBI 110 MYTAaHTHOMY aJlIesito, MOTy4YeH-
HOMY OT OTIIa BMeCTe C ero X-XpOMOCOMOM; CBIHOBbSI 3TOT'O OTIIA 3/I0POBHI, T.K. He
IIOJIy4alOT OT Hero X-XpOMOCOMY C pelleCCUBHBIM ajuiejieM. CbIH HacielyeT OT
oTIa Y-XpoMOCOMY;

B) J0YEpPU TaKOTO MY)XYUHBI T'€TEepPO3UTrOTHBI, T.K. YKEHIIMHA MOJTydyaeT OAHY X-
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XpPOMOCOMY OT MaTepH, a APYTyIo OT OTiia. Bce ChIHOBBS TAKOTO MY>XYUHBI O0JIb-
HBI, T.K. TEMU3UTOTHBI 110 MYTaHTHOMY aJIJIeJIIO.
3. KakoBbI reHOTHIIBI J0o4Yepell M ChIHOBell y reTepo3UroTHOM HOCH-
TeJIbHHUIIBI TeHa PerecCUBHOr0 X-CIeIUICeHHOT0 3a00/1eBaHuA?
a) BCe JI0YepH 3/10POBbI, a CBIHOBbS OOJIbHBI;
0) Bce Jlouepy OOJIbHBI, @ CHIHOBBSI 3[JOPOBHI;
B) BCe JOYepH 3/I0POBHI, a Y cbiHOBel 50% -Hbll pUCK 3a00J1eTh;
I') BePOSTHOCTh POXKJieHus1 601bHOM 1ouepu cocTaBsieT 50%; Bce ChIHOBbSI TaKOH
>KEeHIIIUHBI OOTbHBI.
4. NI3amensiercsa JM pacipepesieHye IO IIOJy IIPA JOMHUHAHTHBIX X-
CHeIJIeHHBIX 3a00JIeBaHUSX ?
a) IPeMMYyIIeCTBeHHO [MOPaKarTCsl MyXIUHBI;
06) B OCHOBHOM 0O0JIEIOT >KEHIIIUHBI;
B) KEHIIIMHBI OOJIEIOT B [IBA pa3a yaille, YeM MYKIUHBI.
5. Komy mepenaer cBoe 3abojieBaHHe MY)KYHMHA C JOMHHAHTHBIM X-
CIeIJIeHHBIM 3a00JIeBaHUEeM:
a) BCeM CBOMM CHIHOBBSIM M HU OJTHOU U3 JJ0Uepen;
6) BCeM CBOMM JIoUepsiM U HU OJTHOMY M3 CbIHOBEW;
B) ITOJIOBMHE CBOUX JleTel He3aBUCUMO OT KX I10J1a;
I) I0YepsiM B JIBa pa3a 4allle, 4YeM CbIHOBBSIM.
6. Komy mepemaer cBoe 3abo/1eBaHHe 3JKEHIIHHA CIHeIUIeHHOe C X-
XPOMOCOMOM:
a) BCeM CBOMM CBIHOBBSIM M HU OJJHOM U3 JOYepen;
6) BceM CBOUM JI0YepsiM U HU OJHOMY U3 CbIHOBEW;
B) ITIOJIOBHMHE CBOUX JleTeld He3aBUCUMO OT KX I10J1a;

I‘) CbIHOBbAM 3HAYMTEJIbHO 4Yadllle, 4eM JOYepsM.

Bonpocs! 111 CaMOKOHTPOJIA
1. YTo Takoe rpyrmna cleruieHus COTJIaCHO XpPOMOCOMHOM TeOpUHr?

2. HO‘IEMY IMPOUCXOOAT OTKJIOHEHHA OT MeHOe/leeBCKOI'0 COOTHOIIIeHHA Cl)EHOTI/I-
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OB y IOTOMKOB?

3. Kak BiMseT KpOCCUHTOBEpP Ha KOJIMYeCTBEHHOEe COOTHOIeHHe (PeHOTUIIOB B
CJTy4ae ClIeIVIeHHOTO HacjiefJOBaHUS IPU3HAKOB?

4. Kak pacCcuMThIBaIOT TeHeTUYeCKOe PAaCCTOSIHUE MeX]Ty TeHaMU'?

5. M35102kuUTe MPUHIIKII TTOC/Ie[I0BAaTeIbHOTO PACIIOIOXKEeH s TeHOB B XpPOMOCOME.

6. KakoB MexaHW3M HacjieloBaHUs T0JIa Y Pa3HbIX BUIOB >KUBOTHBIX (MJIEKOIIH-
TaIOIIMX, ITUII, PbIO, 36MHOBOJHBIX U T.]I.)

7. Onuivre aHOMAaJIUM, CBSI3aHHbIE C TIOJIOBBIMU XPOMOCOMaMH.

8. Kak HacyenytoTcsl IpU3HaKH, ClielJIeHHbIe C IT0JIOM?

9. Kak HacienyroTcs mpu3HaKu, OTPaHUYeHHbIe T0JIOM?
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TEMA 5. MOJIERYJIAPHBIE OCHOBBI HACJIEACTBEHHOCTHA

5.1. Buosioruyeckasi pojib ¥ CTPYKTypPa HYKJIEHHOBBIX KHUCJIOT

Copep:xanne Temsbl. [loHsiTHe 0 reHeTHYeckor MHbopManuu. Jloka3zaTenb-
CTBa F'eHeTUYeCKOM poJv HyKJIeMHOBBbIX KUCIOT. Ctpykrypa JJHK 1 PHK. ®yHk-
I[MM HYKJIEMHOBBIX KUCJIOT B peajii3allii IeHeTH4eckor MHQOpMaIuu: periiKa-
1[Ysl, TPAHCKPUIIIKS U TPAHCJIALMS. MoJieKyssipHble MeXaHW3Mbl PeryJisiiiuU J1ei-
CTBUS TeHOB. Perynsiys TpaHCKpPUNIMK Ha ypoBHe npomoTopa, ¢pyukiui PHK-
nommMepasbl. CrucremHasi peryssiiys. OnepoHHbIe CUCTEMbl peryssiiiuu (Teopus
7Kakoba u MoHo). ['eHeTndeckurii aHa/IM3 JTAKTO3HOT'O orepoHa. IIpuHIunel pery-
JISIWY JeNCTBUS TeHOB y 3YKapUOT. [IoCTTpaHCKpUIIIIMOHHBIN YPOBEHb peryJisiun
CUHTe3a OeJKoB.

Iens o0yuenus. B npoiiecce ocBoeHus 3ol TeMbl 0cob0e BHUMaHHe CTO-
UT YIEeJIUTh TIOHUMaHUIO POJIM HYKJIEMHOBBIX KUCJIOT B XpaHeHWH, Tepejilaye U pe-
alu3alyy HacJeICTBeHHOU NHPOPMAIIUU B KMBBIX OPraHU3Max.

I'en — 3TO MaTepuasibHas eJMHUIIA HACJIeICTBeHHOCTH Y M3MEHUYMBOCTU U
npejictaBisieT cobor ydactok JJTHK (me3okcupubonykiienHoBas kuciiora). B 1909
rony B.JI. MoranHceH BBeJ OHSITHE «TeH» KaK JUCKPETHOU (JIeJIMMOM) eJIMHUIIBIL.
JIMCKpeTHOCTh reHa OOYyCJIOBJIeHa Halu4yueM CyObeUHMIl. ['eH nMMeeT KOJIUPYIO-
IIyI0 4aCTh (9K30H), HEKOAWPYIOIIYIO 4acTh (MHTPOH) M (JaHKUPYIOIIMe Mocie-
JOBaTeJIbHOCTA — JIMJIepHas, IpellleCTBYIONas Hadaly reHa, U XBOCTOBasl He-
TpaHcaupyemasi obsactb. Mosekysna JIHK BbICIIMX OpraHM3MOB MOXeT COjep-
’)KaTb MHOTO T'eHOB, KOTOpbIe KOJMPYIOT OIlpe/ieJIeHHbIN ()epMeHT, CTPYKTYpPHBIHA
6estok nimm mostekyny PHK. Ctpoenune monekynel JIHK Oputo pacimmdpoBaHo B
1953 rogy Ix. YorcoHom , ®@. Kprukom u M. YUIKMHCOHOM. JTO KPyIHBIM O6UO-
IIOJINMep, COCTOSIIMNA U3 JIBYX IOJIMHYKJIEOTHIHBIX I[ell04eK, 3aKPY4YeHHBIX BO-
KpYT 00IIel 0cu B IBOMHYIO CIIMpalib. B cocTaB MOHOMepa — HYKJIeOTHU/Ia BXOJIST:

ocTtaToK (pocopHor KUCIOTH (POs); maTr-yriepogHbii caxap — Ae30KCUpub03a;



OJIHO U3 4YeThIpexX a30THUCTbIX OCHOBAaHWUW (aieHWH, TMMWH, TYaHWH, ITUTO3UH).
Anenvn (A) u ryanuH (I') npencragistor mypuHoBble, @ TAMUH (1) u nuto3uH (1)
- IMPUMUJIMHOBBIE OCHOBAaHUS. B HykjieoTh1ax K MoJieKyJie Je30KCUPUO03bI C O]I-
HOM CTOPOHBI PUCOEJIMHSIETCS a30TUCTOe OCHOBAHUe, a C IPYrol — 0CTaToK ¢oc-
dbopHOM KUCIIOThI. MeXly a30TUCTHIMUA ITyPUHOBBIMH UM, COOTBETCTBEHHO, IMUPU-
MUJIMHOBBIMM OCHOBAHMSIMU yCTAaHABJIMBAIOTCSI HECTOMKHWE BOJIOPOJIHbIE CBSI3U.
YeTkoe cooTBeTCTBHE (B3aMMOJIONIOJTHEHWE) afleHUHa - TUMUHY, TYaHWHA — IIUTO-

3UHY Ha3bIBAeTCsl KOMIIEMEHTapHOCThIO (puc. 1).

B HYKRECTM]

Puc.1. Kommiementapaocts HykiteotTriioB MosieKysibl JIHK (1o I'. @enbzendenbay, 1985).

JHK saBnsiercsi HOCWTeNleM M XpaHUTeJleM Hacje[ICTBeHHOW WHQpOPMaluU
(mporpamMmbl), obecrieunBaeT ee IPeeMCTBEHHOCTb OT KJIETKUA K KJIeTKe, OT Opra-
HH3Ma K opraHusmy. B peanuzanum reHetruecko MHPOPMAIMK MPUHUMAIOT y4Ya-
ctre pasnble TUbI PHK 4yepe3 mporecc cuHTe3a moavnenTrioB.

Mosnekyna PHK B ormmnuwne ot /JIHK, kak mpaBusio, npeicTraBieHa OJHOHN
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I[eMbI0 HYKJIEOTUJIOB. XUMUYeCKui cocTaB HykyieotusioB PHK oTinuaercs Ttewm,
YTO BMECTO JIe30KCUPUDO03bI COJIEPXKUTCS prubo3a, ¥ BMeCTO TUMHUHA — yparui (V).
Paznuyator Heckosbko TnoB PHK B 3aBucuMocTtu ot nx dyskun. Madpopmanu-
onHass PHK (u-PHK) cuutsiBaeT nndopmaiiuio ¢ onpepenenHoro ydactka JJHK u
MepeHOCHUT JIaHHYI0 UHPOPMaITHIO K MecTy crMHTe3a Oejika — K pubocomam. TpaHc-
noptHasi PHK (1-PHK) nepenocuT aMuHOKHUCIIOTY K pubocoMam (obecrieurBaeTcst
20 tunamu T-PHK). Pubocomansuas PHK (p-PHK) BxoauT B komIiekc ¢ 6ejikaMu
1 06pazyeT cyObeIMHUITBI prubOCOM.

['eneTnyeckas UHPOpPMaIs peajin3yeTcs: MOCPeJICTBOM JBYX 3TaroB. Tpan-
CKPUIIIUS («IlepelrchbiBaHMe») - TMPOIeCC CYMAThIBaHWS WHPOPMAIMU C OIlpejie-
nenHoro y4dactka /JIHK (rena) Ha u-PHK, T.e. mpoucxonuT cuHTe3 MoJieKyJbl U-
PHK. C nomomnipio pepmenta PHK-nonmmmepasa, kKoTopasi IprcoeIuHseTCs. K 0CO-
6omy yuactky JIHK (mpomoTop) ¥ paciuieTaeT JNBOMHYIO CIHpajib, CYUTHIBAETCS
vH(pOpMaIusl B HaIpaBJIeHWX OT 5'-KOHIA K 3'-KOHITy TPAaHCKpUOMpYyeMou Iiernu
JTHK. Ilo Mepe nponBmxeHus: nmojiiMepasbl BJIoJb Moiiekysbl JIHK HykieoTHbl,
KOMILIeMeHTapHble Hykjeotuaam moiiekyinbl JIHK, nocienoBarenbsHo nipucoenu-

HSIOTCS K cuHTe3upyemoit et PHK (puc. 2).

3 5
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Puc. 2. Tlporiecc peamvzaiim reHetrdeckoit nHGopMarmu (1o I'. Pebzendenbay, 1985).
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Takum o6pazom, B PHK nanpotuB anenvna (A) JIHK Britodaercs yparun
(Y), nanpotuB ryanuHa (I') — oqurosun (L), HanpotuB TumuHa (T) — amenun (A),
HanpoTuB nuto3uHa (1) — ryanun (I).

HBwxenve PHK-nonmumepassl Baosb nenu JTHK mpoucxoaut o Tex 1iop,
IIOKA He BCTPETUTCS TaK Ha3blBaeMbIM CUTI'HAJ TePMHUHAIMU (CTOI-KOJOH), T.e. 3a-
Bepiaetcs mnporecc cuHTe3a PHK. CunresupoBannas monekyna PHK nopasepra-
eTCs MPOLIeCCUHTY («CO3peBaHuey), T.e. MOJIeKyJia pa3pe3aeTcs Ha PpparMeHTHI U
Te, KOTOpbIe COfiep>KaT 3K30HbI (KOJUPYIOIIMe YYaCTKU reHa), BHOBb COEJIUHSIOTCS
(crutaiicupytotcst). Hekoaupytonye ydacTku TeHa (MHTPOHBI) BbIpe3atoTcs. B uro-
re U3 MepBUYHOIO TpaHcKpunTa obpasyercs matpuuHas PHK (m-PHK), kotopas
Yyepe3 MOpHI B sifiepHOM MeMOpaHe BBIXOJUT B ITUTOIIa3My K pubocoMaM, rie CUH-
Te3upyeTcsi OesokK.

Crenyromyy 3Tan peajv3allid TeHeTW4eCKOM WH(OpPMAalMM Ha3bIBaeTCs
TpaHCJsAIWen («1epeadya») — 3TO IepeBOj] IMOCIeA0BaTeIbHOCTA HYKJIEOTHUIOB
u-PHK B mocnegoBaTenbHOCTb aMUHOKUCIOT Oesika. Kakpgas aMHHOKHCIIOTa KO-
IYMpPYyeTCcsl TPUILJIETOM — TpeMsl MOCe[loBaTelbHbBIMUA HYKJIEOTUJaMU. T puIuier
n-PHK HasbiBaercs komoHoM, a tpumieT T-PHK — antukomonom. Ha pubocome
MmoJiekysibl T-PHK, Hecyime onpeneneHHble aMAHOKHCIIOTHI, B3aUMOAEHUCTBYIOT C
u-PHK no npuHnumny koMiuieMeHTapHOCTH. TakuMm 006pa3oM, reHeThvyeckas WH-
dopManus peaM3yeTcsi B COOTBETCTBUM C ITPOTPAMMOM, 3aIIMCAHHOU C IIOMOIIIBIO

reieTrn4eckoro Kojaa, CorjiaCHoO cxemMe:

TPAHCKPUIIIIUS

JHK PHK » BEJIOK

v

obpaTHasi TPaHCKPHITITUS

CTpenkoW IOKa3aHO HalpaBJieHHWe IepeHOCa TeHeTHYecKoW WHQOpMaIluu.
Crpesnika mexxny JIHK u PHK nokaseiBaer, uto Bce mosiekynbl PHK B kiteTke mpo-
n3Besienbl Ha JIHK-marpuiie. CooTBeTCTBEHHO CHHTe3 BCex OeJIKOB OIlpejieieH
monekyinamu PHK. B HekoTopbix ciyuyasix PHK moxeT cityxuTbh Matpuiieit s

cunTe3a JIHK. OToT nporiecc HazbiBaeTcsi 06paTHOM TPaHCKPUITITHEH.
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3amanue 5.1.1. ®parment nPHK rena unHcyivHa umeer ciefyolee CTpoe-
Hre: YYYIT'VYTAY HAA DAL YYA YI'VITT YIA LAII

Omnpenenute cootHoiienne (A+T)/(I'+1l) B monekyne JITHK, cootBeTcTBYy-
I0IIleN JaHHOMY (dparMeHTy.

3amanue 5.1.2. (Ona camocmosamenvHoti pabomst) O603HaUbTe HallpaBJieHHe
peruIMKaIyu, JTUJIUPYIONIYI0 U OTCTAIOITYIO TelH.

3apanme 5.1.3. (dns camocmosimensvHotli pabombt) O603HaUbTe HepMeHTHI B

PerIMKalluOHHON BUJIKE.

HOBOCHHTCSMPOB&HHZIH
menb

Y

HanpaBneHHe JABHKCHHA pennnxauuonﬂoﬁ BUWJIKHA

3amanue 5.1.4. (Ona camocmosmenvHoli pabomwi) CojiepkaHWe T'yaHWHA B
neyxiernodeyHot JTHK cocraBnsier 28%. OnpepenuTe mpoiieHTHOE COJiep>KaHue
BCeX HYKJIEOTHJIOB.
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3amanue 5.1.4. (Ona camocmosmensHoii pabomwt) JlariTe onpeesieHHe Omepo-

Ha. M300pa3uTe cxeMy orepoHa C MOsSICHEHUSIMH.

5.2. 'emernueckuii kon. CuHTe3 0eJIKa B KJIeTKe.

Conepma}me TeMbl. CBOICTBA r'eHeTUYeCKOI0 KOJ4. HOKBBBTEJIBCTBEI TPpH-

IJIETHOCTH Kopa. PacmmdpoBKa KOJIOHOB. BrIpoXkieHHOCTh Koja. TepMUHUPYIO-

IIre KOJOHBI. yHI/IBepCElJIbHOCTb KoJa.

Ienn 00yyenus. OcoObIN aKkIeHT MPY U3yYeHUH MaTepuasia 1o JJaHHOM Te-

Me H€O6XO)II/IMO ChelaTb Hd IIOHMMdHHWHW MOJIEKYJIAPHBIX MEXdHH3MOB OGHocHHTe3a

OeJika U ero poJin B obecrieyeHUH U noaaep>XaHvu KU3HeaedaTeJIbHOCTH KJIeTOK U

OpraHU3MOB, I'eHeTH4eCKOIo Ko/[d, ero poJiIn 1 3Hd49eHWHW B TPAHCIIAIWK HaCled-

CTBeHHOU UHbOPMaIIUH.

['eneTndeckuii Koj — 3TO CHCTeMa 3alMCH IOC/Ie0BaTeIbHOCTHU PacCIIojio-

JKeHHs HYKJIEOTHUIOB B MOJIEKYJIe HYKJIEMHOBBIX KHUCJIOT, OllIpeJesisrollada 1rmocieno-

BaTeJIbHOCTb dAMHUHOKHCIJIOT B MOJIEKYJIEe CHHTE3NUPYeMOro beska.

AMUHOKHCIIOTA Koaupyroliiye TpUnjieTsl - KOJOHbI
Ananun (asna) rgy roug TI'toA rygr
AprunuH (apr) ary orog oOrA »Orrr ArA AIr
AcnaparuH (acn) AAY AAIl
AcnaparuHoBas kuciiota (acnk) | 'AY T'All
Basnus (Bai) r'yy vy IrvA 1vr
I'uctupun (ruc) OAY HAI]
['muanyn (rom) Irry 1rru IrA Irrr
['ytamuH (ry) [HAA TAT
['nyramuHoBas kucyota (rinyk) | TAA TAT
W3oneiyH (une) AYY AVI[ AYA
JleviniuH (J1ei) yy HOVII OYA OYITL VYA VVI
JIn3uH (113) AAA AAT
MeTroHuH (MeT) AYT
ITponus (11po) ooy nOom oA Oor
CepuH (cep) VIIY VIII YOA YUOI' ATY ATI]
Tuposun (TUp) YAY VYAI
TpeonuH (Tpe) ALY AIIl AIIA ANl
TpunTtodan (Tpn) YI'T
PenusananuH (den) YVV VYV
Hucreun (1mc) YI'y VIl
CTon-KogmoH YI'A VYAI' YAA
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['eneTnyeckuii kof obJagaeT psOM CBOKCTB.

1. TpurutetHocTh. KaXkmass aMMHOKHCIIOTA KOAUPYETCS TPpeMsl HYKJIeOTHIaMU
(TpunieTom).
2. BoipoxxsieHHOCTh (M30bITOYHOCTh). OJlHAa aMHUHOKHKCIIOTAa MOXKeT KOAWPO-

BaTbCSl HECKOJIbKMMU TPUILJIETAMU, UCKIIFOYEHVe COCTAaBJISIIOT METUOHWH U TPWII-
TO(paH.

3. HenepekpbiBaeMocTb. CUMThIBaHME TeHETHYECKOW MH(OpPMAIlMA He JIOIyC-
KaeT BO3MOXXHOCTU TepeKpbIBaHUs KOJIOHOB MeXTy COOOM.

4, OpHoHanpaBiieHHOCTb. KOJIOHBI TOC/Ie[IOBaTeJIbHO TPOYUTHIBAIOTCS B
HaMpaBJIeHWM OT O'-KOHIIA K 3'-KOHITY.

5. YHuBepcabHOCThb. Y BCeX OPraHU3MOB reHeTHYecKasi MHMOpMalus KOJIU-

pyeTcsl OIMHAKOBO, 32 UCKJIF0YeHHeM MUTOXOHipuanbHou JTHK.

O3HAaKOMMBIIUCH C MOJIEKYJISPHBIMM OCHOBaMHM HAaCJIeJICTBeHHOCTH, pac-
cMOTpuM mpuMep. B mMatpuuHoi nemnouke mosekysibl JIHK HykiieoTHbl yepemy-
oTca cneayomum obpazom: T-A-II-1[-A-A-I'-T-II-T-A-A-T-T-T. Omnpenenure
MOCJIeIOBAaTeIbHOCTh HYKJIEOTUJIOB B KOMILJIEMEHTAPHOW HUTHU 3TOU >Ke MOJIeKYJIbl
JIHK. 3atem npoBeauTe TPaHCKPUIIIAIO U TPAHCJISAIMIO TeHeTU4YeCKOW MH(OpMa-
I[MW. Y CTaHOBUTE, KaK M3MEHHUTCS MepBUYHas CTPYKTypa CUHTEe3UpyeMoro Oeka,
ecu B MarpuuHor HuTH JIHK mpousoiimer myTtanusi — BblllajieHMe 4YeTBEpPTOro
HYKJIeOTH/IA.

[Tpu periennu 3ajjaym 06paTUTe BHUMaHUe Ha TO, YTO OJIHA U Ta K€ aMUHO-
KHUCJIOTa MOXKeT KOJIMPOBAThCs HECKOJIbLKUMHU KOJJoHaMH. B aToMm ciyuae crienyer

HCIIOJIb30BATh OAWH M3 UMEeIOIK1XCAd KOOOHOB.

1. ITocTpouM koMILTIEMeHTApHYIO Ilerno4dky mosekysibl JIHK

| | MaTpyU4vHasa HUTb
A A T T T
T T A A A

KOMIUIeMeHTapHasd
HHUTDb

I S N 1
A IO O A A ' T OO T
T r r T T IO AT A

T
A
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2. IlpoBenemM cuuThIBaHWe TeHETHYeCKOW WHGOPMAIMU (TPAaHCKPUIMIHS) C
MatpuaHou HUTH JIHK, a Takke eé TpaHC/ISIMIO C TIOMOIIIbIO TeHeTUYeCKOTo Koa.

marpudyHasa HUTb/JHK
TAOL IOUA A I T I T A A T T T

u-PHK

A Yy I ' 'y v o A TI' A Y vV A A A
benok

METHUOHUWH —BaJIUH — TJIyTaMUH — U30JIeUIIUH — JIN3UH

3. B pe3ynbTaTe Bo3HUKIIeW MyTaluu usmenurcs u-PHK, a Takxe
M0CJeJJ0BaTeJIbHOCTh AMUHOKHUCJIIOT.
matpuuHasa HUTH/IHK

T A I A A T T IO T A A T T T

u-PHK

A Yy I v vy o A T A Y ¥V A A A

Benok

METUOHUH — PpeHUsaJlaHUH — apTUHUH — JIeUIUH

3amanue 5.2.1. YkaxuTe 1ocaeqoBaTeIbHOCTA HYKJIEOTHUIOB Y4aCTKOB MO-
nekysbl nHGopManmonHow PHK, obpa3oBaBiMxcs Ha y4yacTKax reHa, B KOTOPBIX
Hykiteotubl JIHK pacrionokensl ciieiytoiiiM o0pa3oMm:
a) AATHAOTATHUTTUTATTATIT;
6) ATHUATTUOUI' TATTUTI THITAAT;
B) TUTUI'TAATHUTITUTTAT L.

3aganme 5.2.2. bosbliias U3 ABYX Ilelled MHCYJIMHA HAaYWHAEeTCS CO CIeqylo-
IIUX aMUHOKHUCJIOT: $eHusIalaHUH — BaJIMH — acllaparvH — [NIyTaMUHOBAsl KUCJIOTa
— TUCTUAWH — JiednuH. Hamnuiivre nocieqoBaTebHOCTh HYKJIEOTUIOB B Hadasie
y4yactka mosiekysbl JIHK, xpansmero mapopmanuio o6 3tom Oesike (reHeTuye-
CKUM KO IPUJIAaraeTcsy).

3aganue 5.2.3. MeHbllas 1ernoyka MOHOMEpPOB B MOJIeKyJle MHCYJIMHA 3a-
KaHYMBAeTCsl TAKUMHA aMUHOKUCJIOTaMU: JIEUIIMH — TUPO3UH — acllaparuH — THUPO-
3UH — IMCTeUH — aclaparvH. Kakoil mocieoBaTelbHOCTbIO HYKJIEOTUIOB 3aKaH-

YMBAeTCsl COOTBETCTBYIOIIUH r'eH?
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3amanue 5.2.4. CKoOJIbKMMU CIOCOOAMHU MOXKET OBbITh 3aKOJIMPOBAaH B reHaX
y4acTok 6Oejika U3 CJIe[IyIOUMX MSTH MOHOMEpOB: MPOJIMH — JIM3UH — TMCTUIUH —
BAJIMH — TUPO3HH, €CJIM y4eCTb BBIPOXK/IEHHOCTh TeHeTUYeCKOro Kojia?

3apanme 5.2.5. [log Bo3neicTBHEeM a30THCTOM KUCJIOTBI LWTO3WH IIpeBpa-
maeTcsl B ryaHuH. Kakoe cTtpoeHue OyJieT UMeTh y4aCTOK CMHTe3Upyemoro beska
C TI0CJIe[IOBATeIbHOCThI0 AMUHOKHUCIIOT: CePUH — TJIMIIUH — CeprUH — U30JIeUIIUH —
TPEOHUH — MPOJIMH — CEePUH, eCJIM BCe ITUTO3MHOBbIE HYKJIEOTH/Ibl COOTBETCTBYIO-
I11ero TeHa [MOABepPrajiMCh YKa3aHHOMY XMMHUYeCKOMY IIpeBpalleHUI0?

3apanme 5.2.6. Cunras, 4yTO CpefHss OTHOCUTeJIbHAs MOJIEKyJIsSIpHas Macca
aMuHOKUCIOTHI 110, a HykiteoTrna okojio 300, ckaxkuTe, 4TO Tshkesee: OeJloK, Win
ero nHdopmarronHas PHK?

3amanue 5.2.7. X¥MHYeCKOe HCCIIeJIoOBaHWe ToKaszano, yrto 30% obmero
YHCJIa a30TUCTBIX OCHOBAHUM aHaIM3upyemon nH@opmannonHor PHK npuxoaut-
csl Ha ypauus, 26% — Ha nuTo3uH U 24% — Ha afieHUH. YTO MOXHO CKa3aTh O HYK-
JIEOTUJIHOM COCTaBe COOTBETCTBYIOIEro yd4actka nByienodednour JIHK, «cnen-
KOM» C KOTOPOTO siBJisieTcsl ucciieqoBanHas PHK?

3amanue 5.2.8. [lenouka aMUHOKUCIOT Oelka puOOHYKJIea3bl UMeeT CTpoe-
HUe: JIM3UH — [JIyTaMUH — TPEOHWH — aJlaHWH — aJlaHWH — aJIaHWH — JIM3HUH ... Kako-
Ba I10CJIe[I0BAaTeIbHOCTh a30TUCTBIX OCHOBAaHWM I'eHa, KOJUPYIOLIero 3ToT Oenok?

3amanue 5.2.9. (019 camocmosamenvHoti pabomot) Jlan ydactok nenu JJHK:
AITAAAAATA... Onpenenuvre: a) IepBUYHYIO CTPYKTYPY COOTBETCTBYIOIIIE-
ro 6enka; 6) antukonoHbl T-PHK, yuacTBytonux B cuaTe3e 3TOro Oeska.

3amanue 5.2.10. (dns camocmosimenvHoli pabombi) CKOJIBKO HYKJIEOTHIIOB
COJIEP>KUT T'eH, KOAUPYIOIMHK 0eJIoK UHCYJIMH, KOTOPbIA COCTOUT U3 51 aMUHOKHUC-
JIOTBI?

3aganme 5.2.11. Boruuciure qvHy u maccy ¢parmenta JHK, nanuiure
II0CJIeJIOBaTeIbHOCTh COCTABJISIIOIIMX ero HyKJIEOTH/IOB, eCJIM W3BeCTHO, YTO O]I-

HOM 13 ero HuTen cootBeTcTBYeT U-PHK crnenyromero cocraBa: YI'A AAILL IIYA
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I[IYA AAA YTA TIAII. JlsnvHa kaxaoro Hykieotuaa coctapisierT 0,34 HM, cpefi-
HsIsI MOJIEKYJISIpHast Macca OJHOTO HykyeoTHAa — 345 Jla. Perrenve mosicHuTe.
3apanme 5.2.12. Benok cocrouT u3 125 amuHOKUCIIOT. CKOIBKO HYKJIEOTH-
0B BxoauT B coctaB uPHK?
3aganme 5.2.13. B cocraB u-PHK Bxoaut 17% aneHMHOBBIX HYKJIEOTU]IOB,
21% yparunoBbix U 25% IUTO3UHOBBIX. OTIpe/ieiuTe COOTHOIIIEHHe HYKJIEOTHU]IOB

B nenouke JIHK, c koTtopo# 6pu1a cumtana nHdpopmaiys Ha fJanayo PHK.

5.3. TecTroBbIe 3aiaHUS IJI TEKyHIIero KOHTPOJIsI

1. IlepBuynoi crpykrypoii [JTHK siBasiercs: (1 npaswibhbiii otser)
a) obpazoBaHue crieliudUueCcKor MPOCTPAaHCTBEHHOW KOHUrypauuu; 6) ¢popmu-
pPOBaHKe BOJIOPOJHBIX CBSI3ed MeX]y KOMIUIeMeHTapHbIMU a30TUCTBIMU OCHOBaA-
HUSIMU; B) TOCJIeOBAaTeJIbHOCTb PACIIOJIOXKeHUsl HYKJIEOTUIOB B KOBAJIBHTHOU Iie-
I HYKJIEMHOBOU KUCJIOTHI.

2. Tpu BopopogHble CBSI3M NpPH KOMIUIEMEHTAPHOM CIIAaPUBaHUM
HaOJII0maeTcs MeXaY: (1 npaBUIbLHEINA OTBET)
a) aJIeHWHOM U TUMUHOM; 0) IIMTO3WHOM U TUMUHOM; B)'YaHUHOM U yPaIlAJIOM; T)
IIATO3UHOM U aJIEHUHOM; 1) TYaHUHOM U [IUTO3WHOM.

3. VYxkaxure ¢epMeHTHI, YydacTBywIue B oOpa3oBanuu 3',5'-
docdonurpupHoIi CBA3M: (1 npaBusibHLI OTBET)
a) JHK-nonmumepasa «; 6) JJHK-nmomumepasa 3; B) JIHK-nomumepasa 6; ) JIHK-
xenukasa; a) JJHK-nvraza.

4. ®opmupoBanue BTOpu4HOH cTpyKTyphl JHK nmpoucxomut 3a cuer
CBSI3eM: (1 npaBUIbHBINA OTBET)
a) MOHHBIX; 0) BOJIOPOAHBIX; B) CJIIOXKHOI(PUPHBIX; T') KOBAJIEHTHBIX; 1) 3QUPHBIX.

5. Besok cocrout u3 125 amuHoKuCI0T. CKOJIBKO HYKJICOTHAOB BXOAUT

B coctaB H-PHK? (1 npapunshsiit otBet)

a) 125; 6) 250; B) 355; 1) 365; 1) 375.
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6. IlocnemoBarenbHOCTh HykJeoTunoB JIHK mnpounThiBaeTcsa B
HaIlpaBJIECHHUM: (1 npaBUIbHBIN OTBET)
a) oT 3'-KOHIIa K 5'- KOHITy; 0) OT 5'-KOHIIA K 3'- KOHITY; B) OT 6'-KOHIIA K 3'- KOHIILY;

) OT 5'-KOHIIA K 6'- KOHITY.

BOIIpOCbI nJIsd CAMOKOHTPOJIA

1. Kakve HyKJIeMHOBBIE KMCIIOTHI Bbl 3HaeTe, KaKOBbI MeXXy HUMU Pa3TAIHUs ?

2. B 4eM 3akito4aeTcs MPaBUJI0 KOMITJIEMEHTApPHOCTU?

3. OnuimmTe OCHOBHBIE 3Talbl peajy3aliiy reHeTh4eCkor nHOpMaIii.

4. Yto Takoe KOJOH ¥ aHTUKOJIOH?

5. IlepeuniciiuTe CBOMCTBA FeHETUYECKOTO KOJIA.

6. Kak u xorma npoucxomut pervivkaiys JTHK? [lepeuncivte dpepmenTh peruiv-
KalluH.

7. OnHa u3 nenert [IHK umeer monekynspHyro maccy 68310 [la. KakoBa mymHa
nenu gandHou JIHK?

8. ®parment moriekysibl JIHK comepxxut 210 ryaHHMHOBBIX HYKJIEOTHIIOB, YTO CO-
craBiseT 14% ot obiero ux konuyectBa. Omnpeienure, CKOJIbKO B JaHHOM ¢par-
MeHTe COJIePXKUTCS IIMTO3MHOBBIX, aJIeHUHOBBIX M TYaHUHOBBIX HYKJIEOTUIOB?

9. Kak HaswiBaeTcs ¢pepMeHT, OTBeTCTBeHHbIN 3a cuHTe3 JJHK kak mpu permka-

U, TaK U TIPU perapanuun’?
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TEMA 6. MYTAIIMOHHAA UBSMEHYNBOCTD

6.1. MyTareHe3 u MyTareHsl

Conepma}me TeMbl. CIIOHTAHHBIA U I/IHHYL[I/IpOBaHHHﬁ MYTaL[HOHHbeI

nporecc. Knaccudukanusi mytareHoB. PaiualliOHHBINM MyTareHe3: TeHeTHYeCKHe

3¢deKTl MOHU3MPYIOIIero uanydeHus: U Y D-nmydeid. XUMUYECKMA MyTareHes.

OcobeHHOCTH MyTareHHOIO JeMCTBUS XUMHUUYeCKUX areHToB. PakTopbl, Moaudu-

IMpYIOIIe MyTallMOHHBIN Mporiecc. AHTUMYTareHsl.

HEJII) OﬁquHI/IH. B teme N3y4dloTCA 0COOEeHHOCTH MYyTareHHOI'o e CTBUS

NOHHN3UPYIOINX I/ISJIy‘IEHI/Iﬁ N XUMHW4YEeCKHX BelleCTB, UCIIOJIb3yeMbIX B IejidX HC-

KyCCTBEHHOTI'O II0JTy4YeHHua MYTaHI/Iﬁ (I/IH,HYL[I/IPOBEIHHBIE My'TaI_II/II/I), HUMeIoyX 3Ha-

dyeHue 1Jjid CeJlieKorKr MHUKPOOPI'dHKM3MOB U paCTEHHfI. HCKYCCTBEHHOE nmoJjiydeHue

MYTaHI/Iﬁ Y )KMBOTHBIX MMeeT TOJIbKO 3KCIIEpHUMEHTa/IbHOEe 3Ha4YeHHe.

3apanue 6.1.1. 3anonHuTe TabMUIy COOTBETCTBYIOMIEH nHpopManuen. (dns

camocmosimenbHol pabomuwl)

Kiacc myra-

reHa

[Ipumep myTareHa

Tun IIOBpeXaeHnusd reHeTh4eCkKoro mdre-

puana
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3amanue 6.1.2. (015 camocmosimenvHoli pabomsl) Hamuiyre, Kakue THITBI
noBpexxienni JIHK BbI3biBaeT yinbTpadroneToBbie JTydu.

3amanue 6.1.2. (015 camocmosimenvHoli pabomsl) Hamuiyre, Kakue THITBI
noBpexxnenuii JIHK BeI3bIBaeT paguariusi.

3amanue 6.1.3. (019 camocmosimenvHoli pabomut) Hanuiiure, Kakue THITbI

HOBpE)KI[EHI/Iﬁ HHK BBISBIBAIOT XUMHUYECKHE MYTdI'€Hbl.

6.2. Knaccupukanyu MyTanuii 1 X 3Ha4YeHUe

ConepxaHue TeMbl. ['eHOMHbIe MyTallMd: MOJMIUIOW]INS, aHEYIUIOUIUS,
rarionaus. PoJib ONUIITIONIMK B 3BOJIOIMK U CeJIeKIIMU. AHeYIJIOUIUS: HYJUIU-
COMUKH, MOHOCOMUKH, TTOJIMCOMUKUA. OCOOEHHOCTU Meiio3a U 0Opa3oBaHUs raMeT
y aHeyIUIOMOB, UX IUIOAOBUTOCTb U >KM3HECIIOCOOHOCTb. XPOMOCOMHbBIE MYTa-
I[WU: Jlelelluk, AYIUTMKAlUW, WHBEPCUM, TPaHCJIOKAaIlMM, TPaHCHo3uluu. Mexa-
HU3MBbI UX BO3HUKHOBeHUs. OCOOEHHOCTH Melo03a MpPU Pa3jIMYHbIX TUMAX Iepe-
ctpoek. Knaccudukanusi reHHbix mMyTanui. O61asi XapakKTepruCTUKa MOJIeKYJIsIp-
HOM TNPUPOJIbl BO3HMKHOBEHHUS TeHHBbIX MYyTallWi: 3aMeHa OCHOBAaHWM, BbINIaJieHHe
WJTM BCTaBKAa OCHOBAHUM.

Iens 00yuyenus. [Ipy ocBoeHNH BOITPOCOB TeMbl 0COO0Oe BHUMaHUe CJiefy-
eT yIIeJIUTh KJIaCCUbHUKAIMSIM MyTallui, MeXaHu3MaM ux GOpPMHUPOBAHUS U 3HAUe-
HUS B OBOJIIOIMH U CeJIeKIUH.

MyTanroHHass M3MeHUYMBOCTb BO3HUKAeT B pe3ysibTaTe WM3MeHeHHUsl 4Yuciia
XPOMOCOM U W3MeHeHWH CTPYKTypbl Mojiekysbl, [THK. MyTanuu nosBasioTcs y
OTJIeJIbHBIX 0CO0el U nepenaloTcsi IOTOMCTBY. Tak Kak XapaKTep MyTalldid MOXeT
OBITh pa3HbIM, pPa3jIMYalOT YeThipe UX TUMA: MOJUIIOUINS, TeTepOIUIOuAus, XPo-
MOCOMHbIEe TIepeCTPOUKHU, TeHHbIe My Tal[HH.

HemasnoBa)kHoe 3HaYeHue J|jIsl IPaKTUKK paCTeHUEeBO/ICTBA UMeeT MOJIUII-
JIOUAMS, TIPYU KOTOPOM yBeJIM4eHre YKCJla XPOMOCOM TNPUBOAUT K YBEJIUYEHUIO
obbeMa Sipa ¥ MacChl KJIETOK, YTO B CBOIO O4Yepe[lb SIBJIIeTCS IPUUYMHOM TOBbI-

ieHu4d ypO)KElﬁHOCTH noymiionaoB. [lomunnonaus N CeJIbCKOX03SMCTBEeHHbIX
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’KAUBOTHBIX, KaK >XWBOTHBIX Pa3fleJIbHOMOJBIX (KpOMe IIeJIKOIpsia), TT0Ka 3Ha-
YeHUs He UMeeT.
XpOMOCOMHBIE TIePecTPOWKH -- 3TO MyTallM{, BO3HUKAIOIIMe B pe3yJibTa-
Te HapyIlIeHUs CTPYKTYPbl XPOMOCOM B pe3yJibTaTe yTepu 4acTeld XPOMOCOMBI
(HexBaTKH, ielleHuH), 0OMeHa OT/IeJIbHBIMUA y4aCTKaMM (TpPaHCJIOKaIliW), YIBOe-
HUS KaKOT0-JIMOO y4dacTKa (IyIJIMKAIlMK), paciaja XpoOMOCOMBI Ha 4actd (dpar-
MEeHTaIlUH), IepeBOPOTa OTOPBABIIMXCS YacTel (MHBEPCHUN).
['ennble (TOYKOBBIE) MyTallUM CBSI3aHbI C U3MeHeHHeM CTPYKTypbl JIHK,
B pe3yJibTaTe BbINAJIEHUs] 3aMeHbl WM BCTAaBKU HYKJIEOTHOB, YTO BelleT K
HapYIIIeHUIO0 TeHeTUYeCcKoro KoJia.
CxoACTBO HacJe[CTBeHHBbIX HM3MeHeHWM, HaOmogaembix H. WM. Basuio-
BbIM Y pacTeHUH pa3HbIX BUOB, ITO3BOIWIO eMy ChOPMYJIMPOBATh 3aKOH FOMO-
JIOTUYeCKHX PsJIOB B HaCIe[ICTBeHHOW M3MeHYMBOCTU. Ha ocHOBaHMU 3TOrO 3a-
KOHAa MOXXHO TpeABUJIeTh MOsIBJIeHUe HOBbIX GOpM y OJIM3KUX BUIOB U POJIOB

pacTeHU U )KUBOTHBIX.

3aganme 6.2.1. Hapucyiite cxemy mero3a C BO3MOXHBIM MeXaHHW3MOM

O6p830BaHHH IMOJIMIIVIOMIHBIX Y dHEYIIJIOUIHbIX KJIETOK.

3apanue 6.2.2. Huxe npenicraBien kopotkui yuyactok uPHK u konupye-
MOI'0 UM OeJIKa:

ATY ALI'THY
Ser Thr Ala.
JIBe TOuKOBbIe MyTanuu B komupytomed Huth JIHK mpuBenu k Tomy, 49To B

pesynbrate TpaHchaanuu 3T1od MPHK cuHTe3 6Genka ocTaHaBiIMBajCS IIOCIe
MepBOT0 KOJIOHA, a IepBas aMUHOKUCIIOTa ocTajack Ser. OmpenenuTe XapakTep

OTUX MYTallUH.

3amanue 6.2.3. Opgua w3 nened JIHK wumeer criepyromryto
1ocJieloBaTenbHOCTh HyKJIeoTuioB: ... ATII T ITAAAT...

Onpenenure, KakoMy  THIly  MyTalMii  OyQyT  COOTBETCTBOBAThb
IlepevrCIIeHHble HIDKe N3MeHeHuUs ITlepBUYHOU CTpyKTypsl JJHK:
ILATTIIHAAAT.. 3. ATAOTTOAAAT...
2ATI'IHTAAAT.. 4. AOTIIDAAAT...
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3amanme 6.2.4. 3anosiHWTe Tab/MIy COOTBETCTBYIOIEH WHpOpMaluen 10
CTPYKTYPHBIM MyTanusaM (udpamMy 0603HaYeHb! ajuleii OTAeNIbHBIX TeHOB, TOMO-

JIOTUIHbIe XPOMOCOMEI I/I306pa)KEHbI OJWMHAKOBBIM IIBE€TOM, HErOMOJIOTHYHbIE —

Pa3HbIM).
HCXOI[HaH XpoOMOCOMad H3menenHag XpoOMOCOMada Tun MyTallun
12345 1234
D A

123456 1234456

{ - ] D

{ - ] O
123456 12356
123456 154326

123456 123456

l
!

_ D
123456

123456

6.3. TecToBBIC 3d/IaHHs JId TEeKyIIero KOHTpoJisa

1. YTo n3BecTHO 0 MeXaHHU3MaX I'eHOMHBIX MyTaHHﬁ? (1 mpaBWIbHBIN OTBET)
a) HepacxoxeHuWe XpoMocoM; 0) yTpara OTHeJIbHbIX XPOMOCOM BCJeICTBHE
«aHada3HOro OTCTABAHUS»; B) MOJIMIUIOWIN3AIMS, T.e. YBeJIMYeHUe TUIIOUIHOTO
Yycaa XpOMOCOM ITyTeM J10OaBJieHHs TaluIOWIHbIX (N) HAOOPOB, B CBSI3U C JIBOM-
HBIM OIUIOJJOTBOPEHMEM WJIA OTCYTCTBHeM | MeWOTW4YeCKOro JeseHus; I') Hepac-
XO0X]IeHre XpOMOCOM B Melo3e, «aHada3zHoe OTCTaBaHKe)» U MOJUIIIONIU3ALINH.

2. Uto Takoe aHeyILIOUIUS (I‘ETQpOIIJIOI/IIII/IH)? (1 mpaBUIILHBIN OTBET)
a) OTCYTCTBHE OTJIeJIbHBIX XPOMOCOM WA UX M30bITOYHOe YMCiIo B reHoMe (2n- 1

— MOHOcoMmus, 2n + 1 — Tprcomus | T.1.); 6) YMCJI0O XpPOMOCOMHBIX HAOOPOB, KpaT-
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HOe TdIJIONITHOMY; B) yMeHbliene Wik yBelndYeHue OUINIOUJHOTO Ha6opa Xpo-
MOCOM B[ BOe€.
3. KakoBbI MeXaHH3MbI MO3auIIU3Ma? (1 npaBuiIbHbII OTBET)

a) COMdTH4YeCKOe HepdCXOoXXeHrne B MUTOTHYEeCKH OeIAIINXCA KJIIETKaX BO BpeMd
pPaHHEro pa3BUTHUA MOXKET IIPpUBOOWTL K MO3dWIIM3MY C HAJIMYKWEM HOPMAJIbHbIX
KJIeTOK, TPUCOMHBIX M1 MOHOCOMHLIX; 6) yTpaTa XpOMOCOM Hd PdAHHHUX CTAdIUAX
Ipo0JIeHus 3UTOThI U3-3a aHA(A3HOTO OTCTABAHMS OJTHOW XPOMOCOMBI MOXET IIpPH-
BOIWUTHb K MO3aUIIU3MY C HAJIMIMEM HOpMaJIbHOfI Y1 MOHOCOMHOM KJIETOYHBIX IIO-
HYJISIL[HI;'I; B) OTLOBCKas X-XpOMOCOMa MOXKeT OBbITh YTpadeHad B CTaiUH IIPOHYKJIEe-
yCOB, T.e. B Mepuojie mnepej] MTPOHUKHOBEHUEM siJipa CIIePMHUS B OOILIMT; T') Mexa-
HU3MdaMH¥ MO3auli3Md (HpI/ICYTCTBI/Ie B OpraHU3Me JIBYX HJIN boJtee Pa3/IMYHbIX
KJIETOYHBIX TMOMYJISAINM, HO UMEIOIIUX 00lllee MPOUCXO0XKAeHHe) SIBIISIFOTCS Hepac-
XOXJIeHHue XpoMOcCOM, aHadaszHOe OTCTaBaHWe OJHOM M3 XPOMOCOM Ha paHHeu
CTaauun ,HpO6JI€HI/I§I 3UT'OTHI B CTaZIX ITPOHYKJIEYCOB.

4. Kakue XpoMOCOMHBIe IePecTPONKU OTHOCSIT K CTPYKTYPHBIM? (1 mpa-
BHJIBHBIM OTBET)

a) TPUCOMUIO, MOHOCOMHUIO, TPUIUIOUAMIO; 0) Aeseryio, MHBePCUIO, TyIIMKAIIHIO,
KOJIbIIeBble XPOMOCOMBbI, TPAHCJIOKAIIUIO, MHCEePIIMA U U30XPOMOCOMBI; B) TeTparl-
JIOUJIAIO, TIeHTAIUIOUJIUIO, TeTPAaCOMMIO, PeIMIIPOKHbIe OOMeHbI, IleHTpUYecKoe
CJIUSTHUE.

5. MexxpoMoCOMHBIe MYTAallUM — 3TO: (1 npaBu/IbHLIH OTBET)
a) TPaHCJIOKAIUU M U30XPOMOCOMBI; 0) Jlejiellu U UHBEPCUM, KOJIbIIeBble XPOMO-
COMBI; B) MHCEPIIUU U TyTUTUKAIUN.

6. Kakue xpoMocoMbI 4daiiie BOBJIEKAKTCS B IeHTPHYeCKHUe CIUSHUA?
(1 mpaBUIBHBIN OTBET)

a) B IeHTpUYecKoe cCissHUe (pOOepTCOHOBCKYIO TPaHCJIOKAIMIO) dYallle BOBIIe-
KaloTCs OO0Jibllie MeTalleHTPUYeCcKrue XpOMOCOMBI; 0) daille BOBJIEKAIOTCS aKpo-
IeHTPUYeCckrue XpPOMOCOMBI, MPHU 3TOM KOPOTKUe IJIeYd W OJIHA U3 IeHTpoMep
yTPauMBalOTCS; B) B lIEHTPUYECKOe CIIMsSHUE BCTYIA0T MeTalleHTPU4ecKre XpoMo-

COMBI, TIPU 3TOM H0JIee KOPOTKUe IIJIeYd U OfJHA U3 IeHTPOMep yTpauyuBaloTCsl.
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7. Kakoii 13 nnepe4ncjIeHHbIX CHHIPOMOB SIBJISIeTCSI MOHOCOMHUeEI? (1 npa-
BWIbHBIN OTBET)
a) cunaapoMm JlayHa; 6) cuappom IlleperieBckoro-TepHepa; B) CUHAPOM TPUILIO-X.
8. Kakue 00J1e3HH Ha3bIBAIOT FeHHBIMH? (1 npaBHIIbHBIN OTBET)
a) 6ome3HH, Haceqyrolrecss B COOTBETCTBUU C 3aKOHOM MeHensi; 6) 6ose3HH,
00yCJIOBJIEHHbIEe MyTaIlMsSIMU B OJTHOM WJIM HECKOJIbKMX T'eHaX (JIOKycax); B) TOJIb-
KO MOHOTeHHbIe 3a00JieBaHUs; T) TOJIBKO MeHJleNMpylolide 00jie3HH; 1) Bce 0o-

JIe3HH, CBsA3dHHbIe C TeHHbIMH BIIMAHHUAMH.

Bomnpocs! A1 CaMOKOHTPOJISE
1. TlpuBenuTe npriMephl MOJIE3HBIX, BPEIHbIX U HEUTPAJIbHBIX MYTallUi C
$U3MOJIOTUYECKOW TOUKH 3PeHUSI.
2. Ilouemy pobGepTCOHOBCKHE TPAHCJIOKAIMU OTHOCSAT K CTPYKTYPHBIM MY-

TallUsIM, a He K YHUCJIOBBIM?

3. Ilpu xakux MyTalusX MPOUCXOAUT IepeMellleHrue HeOOJIbIINX y4yacT-

KOB T'eHeTU4eCKOro MaTepuaia Mexay pa3HbIMU XPOMOCOMaMH?
4, Kakvie MyTaIii OTHOCSITCS K MEXXXPOMOCOMHBIM ?

5.B pe3yJibTaTe KaKOT'O SBJIEHWS BOSHHUKAIOT AYIINIMKAITUNA U ,HEJIEI_[I/II/I?
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TEMA 7. TEHETUKA IIOITYJIAITUA

7.1. Ilommynsausa ¥ paKkTOPbI AMHAMUKHU €€ TeHeTHIeCKOM CTPYKTYpPbI

Conepxanue tembl. [loHsatre o Buze u nonyssiud. [loHsiTHe 0 4yacToTax
reHOB ¥ reHOTUIIOB. MaTeMaTh4ecKkre MOJIeliv B MOIMYJISIUOHHONW reHeTUKe. 3aKOH
Xapau-Baitn6epra, BO3MOXXHOCTU ero NMPUMeHeHUHl.

@aKTOpbl TUHAMUKK TeHeTHYeCcKOro COCTaBa MOMyJisiiiuu (Jperi¢ TreHOB),
MyTallMOHHBIM IIPOIECC, TeUCTBHe 0TOOpa, MEeXIIOMyJISIMOHHble Murpanuu. llo-
HATHE O BHYTPHUIIONYJISIITUOHHOM I'eHeTUYeCKOM IOIMMOpGU3Me U reHeTHYeCKOM
rpy3e. EcTecTBeHHBIN OTOOpP Kak HaAMpaBJISIOMMUN (HAKTOP 3BOJIIOIUN MOMYJISIUN.
Popmbl 0TOOpA: IBUXKYIINUM, CTaOWITU3UPYIONTUHN, AU3PYITITHBHBIM,

3HaueHue MOMYJISIUOHHOW MeHeTHUKU JIJIsl CeJIeKIUH, pellleHus pobyieM co-
XpaHeHUs TeHOPOH/Ia IIeHHbIX KYJIbTYPHBIX U JUKUX GOPM PACTEeHUN U XKUBOTHBIX
1 OMOJIOTUYeCKOTro pa3HO0bpasusl.

Ilenn o0yyenus. B rporiecce uzydeHus: TeMbl 00yJarONUNCS 3HAKOMUTCS C
reHeTUYeCKUMH XapaKTepUCTUKAaMU CTPYKTYpPBI TMOIYJISIIANA, 3aKOHOM Xapau-
Baitn6epra, moHATUSIMY 0 TIPOIleccaxX, HapyIIalIUX 3TOT 3aK0OH, TUTIaMU 0TOOpa.

H3ydeHne mMaTepuaia HAYMHAETCS C ONpeJieJIeHUs] IOHSITUIN «IIOMYJISINS U
«4YUCTasl TUHUS. BhISICHUTE NPUYUHBI pa3iinyHON 3GdeKTUBHOCTH 0TOOpa B IO-
MyJISIUSIX U YUCTHIX JIMHUSX. [lociie ycBoeHMs 3TOr0 MaTeprasia MOXHO TIePerTH K
M3Y4YeHHIO BOIIPOCA O TeHeTUYeCKOM CTPYKType MOITYJISIIHHN.

B cBoOOIHO pasMHOXKalOIIeNcss MHOTOYMCIIEHHOW TOMYJISIIIUKM, B KOTOPOM
OTCYTCTBYIOT OTOOp, MyTalluH, Jipeli¢ TeHOB, M3 MOKOJIeHUsl B TIOKOJIeHUe COXpa-
HSIeTCS OlpeJieJieHHas! CTPYKTYpa, T.e. COOTHOIIIEHHe TeHOTUIIOB Y KOHIIeHTpaIus
aJuyiesieu.

ITonb3ysacek popmynoit Xapau-Baiinbepra: p?AA + 2 pgAa + g%aa = 1 MOXHO
BBISICHUTb COOTHOIIIEHVe T'eHOTUIIOB B MOMYJIIIUK. B ¢opmysie p U q — 4acrora
BCTpeYaeMOCTH ajulejied A U a, COOTBeTCTBeHHO. Tpu ciiaraeMbix GOpMYJIbl O3Ha-
Yal0T YaCTOTY COOTBETCTBYIOIIMX T€HOTHUIIOB: JOMMHAHTHLIX roMo3urot (p?AA),

retepo3urot (2 pqAa), perieccuBos (q%aa).

58



CaMoorblleHre Y paCTeHUH U CllapyUBaHKe )KUBOTHBIX, HAXOMSIIUXCS B TOU
WM WHOM CTelleHW POJICTBA, HA3bIBaeTCsl POJICTBEHHbIM CIIApMBAaHUEM, WIA WH-
OpUIMHTOM (MHITYXTOM).

WHOpUIUHT y 5KUBOTHBIX TIPUMEHSIETCS B 11eJISX TIOBBINIEeHHS TeHeTUIeCKOT0
CXOJICTBA MOTOMKOB C MPeIKOM, BbIIAIOIIUMCS 110 XO3SIMCTBEHHO T0JIe3HbIM Kave-
ctBaM. OJIHAKO TIPAKTHKA CBUJIETEJILCTBYET O TOM, YTO MHOpeAHOe MOTOMCTBO IO
MOKa3aTeJisiM Pa3BUTUSI U KU3HECIIOCOOHOCTH YCTyIaeT OpraHU3MaM, I0JTyYeH-
HBIM OT HEpOJICTBEHHBIX CIIapUBaHUU. B CBSI3U C 3TUM B Mpoliecce 3BOJIIOIUU BbI-
paboTaCh MHOTOYMCJIEHHbIEe TPEeNSTCTBUS K CaMOOIbUIEHUIO: Pa3felbHOIIo-
JIOCTh, IPUCIIOCOOJIEHHOCTDh K MTepeKpecTHOMY OIblIeHuIo U Jip. HeratruBHoe aeit-
CTBHE POJICTBEHHBIX CIIAPMBAHUM MIPOSIBIISIETCS B MHOPETHOM JIelpecCui.

[TpuemoM, CHMXXAIOIIUM BEPOSTHOCTb 3HAUMTENIbHOW JIelpecCry, SIBJISIeTCS
TOIIKPOCC, T. €. CKpelllMBaHWe MHOpPeJIHbIX CAMIIOB C HEePOJCTBeHHbIMHU (ayTOper-
HbIMH) CaMKaMH. Pe3yJibTaThl, TOJTy4YeHHbIe TIPU CKPEIIMBAHUM U TIPOTHUBOIIOJIOX-
Hble UHOpeTHOM JienpecCcrH, MOJIyYWId Ha3BaHUe TeTepo3rca, KOTOPhIM Haubosiee
SIPKO BBIP@XKeH y IToMeCel epBoro MOKOJIeHU .

Tak kak poACTBeHHbIe OPTaHU3Mbl XapaKTepU3yIOTCS CXOQHBIMU TeHOTHUIIa-
MU, TO Y MUHOPeJIHbIX )KUBOTHBIX HAOJII0/JaeTCsl BO3pacTaHhe rOMO3UTOTHOCTH. [Ipu
CKpeIllMBAaHUX >Xe TOMO3UTOTHOCTb YMEHbIIAaeTCs, a BO3pacTaeT TeTepO3UroT-
HOCTb.

3amanme. 7.1.1. AnbOvHM3M Yy pXXM HacjeAyeTrcs KakK ayTOCOMHO-
perieccuBHbIN npu3Hak. Ha obcnenoBanHoM yuactke cpenu 84000 pacrenuit 06-
HapyxeHo 210 ambbuHocoB. OrpefenuTe 4acTOTy BCTPeEYaeMOCTH TeHa ayibOu-
HU3Ma Y PXKU.

3aganme. 7.1.2. Ha ogHoM u3 octpoBoB 6bu10 otcTpessiHo 10000 mucwuir.
9991 u3 HUX OKa3aJIMCh PbIXKEro 1BeTa (JOMUHAHTHBIN MpPU3HAaK) U 9 ocobeil Ge-
JI0TO 11BeTa (perlecCHMBHBIM MpU3HAK). OmipefennTe 4aCTOTY BCTPE4aeMOCTH T'eHO-
THIIOB TOMO3UTOTHBIX PbDKHUX JIUCUII, Te€TePO3UTOTHBIX PbDKUX M OesbIX B IAHHOU

IMOMYyJIAIHHN.
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3apanue. 7.1.3. OT™MeTbTe, Kakre GaKTOPbl OKA3bIBAIOT CyIIeCTBEHHOEe BIIU-

sITHUe Ha U3MeHeHMe YacTOoT ajijlejiel, a Kakyie — 4aCTOT I'eHOTUIIOB?

dakTop YacroTa

aJjuieneu TeHOTHUIIOB

EcTrecTBeHHBIN 0TOOD

MyTanuu

Murpartus ocobeit

Hperi¢ reHoB

Hecnyu4aitHoe ckpernyBaHue

CeJexius

NHOpuauHT

3apanue. 7.1.4. B cBoOOAHO pa3mMHOXKAIOMIEUCSl TOMYJISINK, TOTYHHSIO-
1Ieics 3akoHy Xapau-BaiHbepra, 4acToTh! aiesiel A ¥ a paBHbI COOTBETCTBEHHO
0,3 u 0,7. Kako# NpoI1eHT B IaHHOM MOITYJISIIUKA COCTABJISIIOT TOMO3UTOTHI TI0 3TUM
aieysm?

3aganme. 7.1.5. Y aHIay3CKUX Kyp OKpacKa OIlepeHHsl OmpefensieTcs: Of-
HoM mapoti reHoB (B, b). 'omo3urotsr BB — yepnbie, bb — Genbie, a reTepo3uroTs
Bb — rosy6ele. B crage kyp, HacuuTeiBatonmm 10000 ocobeit, nmeetcs 6000 gep-
Hbix TTdll, 2000 rosry6BhIX U CTONIBKO Ke Oesibix. OrpeiesiiTe 4aCTOTHI T€HOB B
OTOU MOIYJIALNH.

3apanue. 7.1.6. M3yuas pacnpocTpaHeHve 0e3yxOCTH B MOMYJISIUM Kapa-
KyJibckux oBell, b.H. Bacun no reHy 6e3yXoCTu yCTaHOBHWJI CJeAyroIliee COOTHO-
menue reHotunoB: 729AA+111Aa+4aa. CooTBeTCTByeT Jid 3TO COOTHOIIIEHHE
TeOpeTUYeCKHU OXKUAaeMOMY, paCCYMTaHHOMY 110 dopmyJie Xapau-Bainb6epra?

3apmanme. 7.1.7. B cBo60AHO pa3MHOXAIOLIENCs TOMYJISIUU 107151 0CO6elt ¢
reHotunioMm AA passa 0,09. Kakasi yacTh nmomysiiuy JOJDKHA ObITh TeTepO3UroT-
HOM Aa?

3apanue. 7.1.8. YV xpynHoro poratoro ckoTa MblllledHasi KOHTpaKTypa (He-

MOJIBMXKHOCTD) HaC/Ie[lyeTcsl KaK peleCCMBHBIA ayTOCOMHBIM TpU3HaK. B crane
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cpenu 2000 TemsAT MOSIBUIOCH 5 C KOHTPAKTypou Mbiil. KakoBa yacrtora reHa, ot-
Beyvalollero 3a 3Ty aHoMasnio? CKOJIbKO IreTepO3UTrOTHBIX HOCHTEJIeH 3TOro reHa
MOXKHO OXKUJIaTh CpeJii PeHOTUITNYeCKH HOPMAaJIbHBIX TeJIST?

3apanue. 7.1.9. OxapakTepusyiite TUIIbI 0TOOPA, B 3aBUCUMOCTH OT UX BJIU-

SHWS Ha ITPHU3HAKH.

Tumn orbopa IpdexT oTOOpPa

Crabnnmsrpyommii

Ju3pynTuBHbINA  (paccekaro-
M)

HarpaBieHHbIN (IBUXKYIIIHIA)

3apanue. 7.1.10. B nonymnamuu u3 500 cBunelr 380 vmeroT Geyr0 MacTh,
KOTOpasl JOMUHUPYeT HaJl YepHOU. OmpeieninTe TeHETUYECKYIO CTPYKTYPYy HU3yda-
€MOU MOITYJISALIUH.

3apanue. 7.1.11. B kakom cinydae addekTuBHOCTL 0TOOpa OyHeT BhIlle —
IIPOTUB JOMWHAHTHBIX ajulejied WK pelleCCUBHBIX ? [losicHuTe OTBeT.

3apanme. 7.1.12. B EBpone npumepno 40% nHacenenus umeet | rpynmy,
40% — II rpynmy, 15% — III rpynmy u nums 5% — 1V rpynmy. [IpoBepbTe, cooT-
BEeTCTBYeT Jid Habiogaemoe B EBporie cootHomenue rpynn kKpoBu ABO-cucremsr

3akoHy Xapau-Baitnbepra, ¥ HalIMTe YaCTOThI T€HOB 3TOW CUCTEMBI.

7.2. TecToBbIC 3d/IaHHS JId TEeKyIIero KOHTpoJisa

1. IlpuTok B HONMyJAIIMI0 HOBBIX TeHOTHIOB U3 JAPYTrUX MOILYJISIIMI
Ha3bIBAETCA: (1 mpaBWILHLIN OTBET)
a) nperid reHoB; 0) Murparus ocobei; B) MCKyCCTBEHHbI OTOOP; T') MEXXBH-

JI0BOe CKpelllMBaHUe; ) UHOPHUIIVHT.
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2. HanpaBnsiomum ¢akxropom 3Bosaronuu no Y. JlapBuHy siBiIsieTcs:
(1 mpaBUILHBIN OTBET)

a) U3MEHYMBOCTb; 0) UCKYCCTBEHHBIN OTOOP; B) U30JIAIIUS; T') eCTeCTBeHHbIN
0oTOOp; /1) HaCJIeCTBEHHOCTb.

3. Komiulekc oTpHnaTeIbHBIX MOCIEACTBHI HHOPHIMHIA TIOJIYYII
Ha3BaHMHeE: (1 npaBWIbLHLIN OTBET)

a) reTepo3uc; 0) IMOBBIINIEHHEe >XWU3HECIIOCOOHOCTH 0cobel; T) MHOpeaHas
TleTipeccyst; 1) UHOpeHbIA CUHAPOM.

4. Ji1eMeHTAapPHBIMH 3BOJIOIUOHHBIMU (PAKTOPAMHU ABJISIOTCA: (1 mpa-
BHJIBHBIM OTBET)

a) MyTalliy, MUTpaliuu 0cobei, u30Jsnus; 0) HalpaBieHHOe U3MeHeHH e Te-
HODOHJIA TIOMYJISIWANA; B) M30JISALMSA, MOMYJSIITUOHHBIE BOJHBI M MOTOK T'€HOB; T)
6opbOa 3a CylecTBOBaHUe U eCTeCTBEeHHBIN 0TOOD;

5. KakoBa POJIL MyTallu¥ B 3BOJIIOIIMOHHOM IIPOLeCCe: (1 npaBHiIbHBIA OTBET)

a) U3MEHSIOT YaCTOTy T'€HOB U TeHOTHUIIOB B MOMYJISIUAX; 0) MOIep>KUBAIOT
YaCTOTY T'€HOB W TeHOTHUIIOB B TOMYJISIUSX; B) MOBBIIIAIOT T'eHEeTUYEeCKUW IOJIH-
MOpP}U3M TPUPOAHBIX TOMYJISIIIUM; T) CHIDKAIOT TeHeTUYeCKHU MOIMMOPOU3M
IIPUPOJIHBIX TIOMYJISIINN; 1) SIBJSIFOTCSL 3JIeMeHTapHBbIM 3BOJIIOIIMOHHBIM MaTepua-
JIOM.

6. Hacelimenye nNpupogHBIX NOMYJISAIUI pPelleCCHBHBIMH MYTAHTHBIMH
reHaMMH: (1 npaBwIbHBIN OTBET)

a) TIOBBIIIAET IIPUCIIOCOOIEHHOCTh OPTraHU3MOB K U3MEHSIOIUMCS YCIIOBHU-
SIM Cpefibl; 0) CHM>KaeT MPUCIIOCOOJIEHHOCTh OPTAaHU3MOB K M3MEHSIOIIUMCS YCIIO-
BUSIM CpeJlbl; B) MOBBIIIAET TeHeTUYeCKYyI0 TeTepOreHHOCTb MOMYJISIIHKI; T') CHIKA-
€T TeHEeTHYeCKYI0 IreTepOreHHOCTb NOMYJISIWKI; ) CHIKAeT BbDKUBAEMOCTb OCO-
6eit BUA.

7. I'eneTH4ecKuii rpy3 — 3TO: (1 npaBuiIbHBIA OTBET)

a) HACBIIEHHOCTb TMOMYJISIUNA TOJOXUTEIbHBIMU MYTallUsIMH; 0) OTCyT-
CTBHe MyTallMi B MOMYJISIUIX; B) HACBHIIIEHHOCTh MOMYJISIANA HEUTPaIbHbIMU MY-

TalIUAMMH, I‘) HaCBIIIIeHHOCTDb HOHYJ'IHL[I/Iﬁ OTpUIaTeJIbHbIMKW MYTAllUAMU, )I) HAaCBbI-

62



IIEHHOCTb TOIMYJISIUK MYyTallUsIMH, CHUXKAIOIIMMU TPUCIIOCOOJIEHHOCTh OT/eb-
HBIX 0COOe.

8. I[pefl([) IT'eHOB — 3TO: (1 npaBWIbHBIN OTBET)

a) cIy4dariHble KojiebaHusl Y4aCTOT FeHOB U TeHOTUIIOB B MAJIbIX TOMYJISITUSX;
6) yBesiM4eHre YMCIIEHHOCTH MPUPOIHBIX MOMYJISAIMM; B) YMeHbIIIeHHe YHCIIeHHO-
CTU TIPUPOJIHBIX MOMYJISIUK; T) KoJieOaHUSI YUCIIeHHOCTU MPUPOAHBIX MOIMYJISIIANA
BCJIeJICTBUE KoyiebaHUM (paKTOpPOB BHeEITHEW Cpejibl; 1) pe3yiabTaT 00pbOBI 3a Cy-
IIIeCTBOBAHME.

9. Buabl H30/ISIHUM: (3 IPaBUIBHBIX OTBETA)

a) reorpaduyeckasi; 0) reHeTH4YecKasi; B) pusnydeckasi; I) 3KOJIorudeckasl.

Bomnpocs! A1 cCaMOKOHTPOJISE
1. B yeM paznuuus Mexjly IPUPOAHOM U CeJIbCKOXO3SMCTBEHHOU TOMYJISIIAen ?
2. [laiiTe onpefiefieHre TeHeTUYeCKOU CTPYKTYpe MOMyJISIUH.

3. Bivsier 1 UHOPUAWHT HA CTPYKTYPY CBOOOAHO Pa3MHOXKAIOLIENCs TONYJISIIANA?
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8. 'TEHETUYECKHE OCHOBBI CEJIEKIINHA

8.1. OcHoBBI cesieKIIH

Conepxanue Tembl. VcTopus ceneknnu. Beiaromuecs: oTeyeCTBeHHBIE ce-
nekionepbl. H.W. BaBuoB — BBIIAIOMIMICS OTe4eCTBEeHHBIM TeHeTHK, CeleKIuo-
Hep, arpOHOM, 0OO0TaHUK, reorpad-myTeliecCTBeHHUK. 3aKOH TOMOJIOTHUYeCKUX Ppsi-
noB H.M. BaBwioBa u ero npaktudeckoe 3HaueHre. CTPyKTypa COBPeMeHHOU ce-
nexkuuu. [loHaTHe o copre, mopofe, mtaMMe. MyTalMoHHasi U3MEHUYUBOCTb B Ce-
nexknuu. UHIyIIMPOBAaHHBIA MyTareHe3, ero 3HadeHue. Turbl MyTareHoB. [lomwmmn-
nounu3anus. Mcnosib3oBaHue cOMaTUUeCKUX MyTallii B CeJIeKIIUHU.

Ienn 00yueHus. B xofe n3yueHus 3TOM TeMbl 00y4YaroIIecs: 3HaKOMSITCS C
JOCTUXKEHUSIMU OTe4YeCTBEHHBIX CeJIeKI[MOHEePOB, OCHOBHbIMU TepMHHAMU CeJieK-
[V, UCIIOJIb30BAaHKEeM MYyTallMOHHOW M3MEeHYMBOCTH JIJIsl CO3[JaHUSI HOBBIX COPTOB
pacTeHUi, OPOJ1 >KUBOTHBIX.

3aganme 8.1.1. IlepeunciivTe 3amaun cejieKIIMU B PACTEeHUEBOJICTBE U KU-

BOTHOBOJCTBe.

PactenueBoncTso 7KuBOTHOBOJICTBO
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BaIIaHI/IE 8.1.2. HpI/IBe,I[I/ITe IIpUMeEPLI IIPAKTHUYeCKOI'0 3Hd4YeHHA 3dKOHd I'O-

MOJIOTUYEeCKHX psa0B B HaCJIe[JCTBeHHOW U3MEeHYHUBOCTH.

8.2. MeToanI cejleKun

Copep:xanme Tembl. Teopus rubpuausanvu. KoMOWHaTHBHAs HW3MeHYM-
BOCTb B CeJIeKIIUU. TUMbl cKpeluBaHusi. MTHOPUIWHT U UHITYXT; UX UCIIOJIb30BaHKe
IIpA BbIBEJIEHWHW HOBBIX IOPOJ] U COPTOB. ['eTepo3mc. Jkoyoro-reorpadprydecKye
ckpemuBanus. OtnanenHas ruopuansaius. Comatryeckasi TMOpUIA3aIMS.

Ienn o0y4yennst. OCHOBHOH 11eJTbI0 OCBOEHUSI TEMBI SIBJISIETCSI O3HAKOMJIe-

HHUe o6yqafom1/1xc;1 C COBpeéMeHHBbIMHU METOZlaMHU CeJIeKII1MK, UX 3Hd9eHHeM.

BaHaHI/IE 8.2.1. HepeLII/ICJII/ITe OCHOBHEIE MeTOJblI CeJIeKIIMKM 1M OTMEeTbTe HX

3HA4YeHue.

METOI[ ceJlIeKIInn 3HadyeHue

3amanue 8.2.2. Tonmmnam0Oyp (Helianthus tuberosus) - rexcamiongHbIN

Buj (2n - 102). OnpepenuTsb ramioniHoe (n) ¥ OCHOBHOe (X) YMCjia XPOMOCOM.

65



BOIIpOCbI AJIsl CAMOKOHTPOJISA

1. YTo nexxuT B OCHOBe 3aKOHA TOMOJIOTUYECKUX PSAJIOB GEeHOTUITMYeCKON M3MeH-

YUBOCTH Y POACTBEHHBIX BI/I,I[OB?

2. OnpenienmuTh, Kakhe TUIBI ramMeT o60pa3yloT Terpamionnb: a) AAAa; 6)

Aaaa; B) AAaa.

3. HpI/IBe,HI/ITe IMpMepHbI IIpUMeHeHHd NCKYCCTBEHHOI'O MyTdI'eHe3d B CeJIEKIIUU.
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TPEBOBAHUSA K HATIMCAHUIO U 3AIIIUTHI KOHTPOJILHOU
PABOTBI

Hanvcanve KOHTPOJIbHOM paboThl O aKTyalbHbIM TeMaM COBPeMeHHOM re-
HETHKU U CeJIeKIIUU NpejicTaBisieT co60M oJiHy U3 GpOpM caMOCTOSTeNIbHON paboTh
H6akasiaBpoB Mo aucHUIUIMHe «['eHeTHKa U CeNeKIus» U BBINIOJHSAETCS B COOTBET-
CTBUU C pabouuM y4eOHBIM IJIaHOM MO HamparieHuto noaroroBku 06.03.01 buo-
norusi. KoHTposibHasi paboTa HOCUTh XapaKTep aHAJIMTUKO-CUHTEeTHYeCKOro 0630-
pa Hay4YHOM JIUTepaTyphl 110 BLIOpaHHOM TeMe.

llens HanMcaHUs KOHTPOJIbHOW paboThl — yriybjeHHOe M3y4yeHue OTelb-
HBIX TeM U pa3fiesioB y4eOHOW IUCIUILIMHBI «]'eHeTuKa U celleKIun» U OBJIafleHre
HaBbIKaMU aHaJIM3a HAay4YHOU JIMTepaTyphl. B mporecce BBHINOIHEHUS! 3aJaHUN 10
CaMOCTOSTeJIbHOM paboTe pelatoTcs CeAyolye 3a/1a4u:

- 3aKpeIUieHHWe U yTiyOjieHue TeOpeTUYeCKUX W MPAKTAYeCKUX 3HAHUU T10
IVCHUIUIMHE «l'eHeTHMKa W CceJleKIUW» W INpUMeHeHue II0JTyYeHHBbIX 3HAaHWU IS
peleHrst KOHKPeTHbIX 33/1ay;

- IproOpeTeHre HABBIKOB 000OIEHMs] M aHaIM3a Hay4YHOMW JIMTepaTyphl 110
M3y4aeMOMY BOIIPOCY;

- rpaMOTHOe OodopMIIeHre U YMeHHe Mpe[CTaBUTh pe3ysbTaTbl aHalu3a B

BHJle HaY4YHOI'O OOKJIa[dd U 3alllTUTUTL X B HOCHEHYIOHIEﬁ IOHUCKYCCHH.

KoHTtponbHas paboTa BKIIIOYaeT CieAyIoIe CTPYKTypHbIe 3JIeMeHTHhI:
— TUTYJIbHBIN JIUCT;
— comeprkaHue (orjiaBjieHue);
— IepevyeHb COKpaIleHWH, yCJIOBHBIX 0003HAUYeHW, CUMBOJIOB, €IMHUI] U
TepMUHOB (TIpY HEOOXOAUMOCTH);
— BBeJIeHUE;
— aHAJIMTAYeCKasl 4acTh;

— 3dKJII04YeHue,
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— CITACOK JINTEepaTyphl;

— TIpujioXkeHue (IpU HeoOXOIUMOCTH).

Cnenudurka CTPYKTYpbl KOHTPOJIbHOW PabOThI MOXET ONpeelisiTbCsS OCO-
6eHHOCTSIMU aHAIU3UPYEeMbIX BOIIPOCOB.

Tekct paboThl NOIKEH YIOBIETBOPSTH CJeAYIOIIUM OCHOBHBIM TpeOOBaHM-
SM: OTpakaTb YMeHHe paboTaTb C JIMTEpaTypoH, BbIJENATh ITpobiieMy U ompeje-
JISITh METOMbl e€ pellleHus], MOCJefIoBaTeJIbHO M3/IaraTh CYIIeCTBO pacCcMaTpUBae-
MBIX BOIIPOCOB, MIOKAa3bIBaTh BJlafileHWe COOTBETCTBYIOIIUM MOHSITUWHBIM U TEePMHU-
HOJIOTUYECKUM allllapaToM; UMeTh IIpueMJieMbli YPOBEHb SI3bIKOBOW T'PAMOTHOCTH,
BKJIIOYAsl BJIaJIeHWe CTUJIeM Hay4YHOTO M3JIOKeHUsl. TeMaThka KOHTPOJIbHOM pabo-
Thl JJOJDKHA OBbITH aKTyaJlbHOM M COOTBETCTBOBAaTb COBPEMEHHOMY COCTOSIHHIO U
NepCeKTHBAM Pa3BUTHSI TeHEeTHKU U CeJIeKIMH, a TakKe 3a7jlauaM yuyeOHOU TUCIIU-
TIJIUHBIL.

TeMaTiKy KOHTPOJILHOM pabOoThI OmpejiesisieT BedyIHi MpernojaBarelib Ka-
denpel o quctyiiMHe «I'eHeTrka U ceneknus». CTYJIeHTbl MOTYT CaMOCTOSITeJIb-
HO BBIOMPAIOT TeMy pabOThl B COOTBETCTBUU CO CBOMMU WHTEpecaMu IO COTJiaco-
BAaHMIO C Be[IyII[MM IperojjaBaTeyieM.

3aBepIllleHHYI0 U TIOJTHOCThIO OPOPMIIEHHYIO paboTy OOydYaromuucs Ipe-
CTaBJIsSleT TIpenoiaBaTelio Jisl IPOBEPKU U MpeJIBapUTEIbHOM OIeHKHU He TI03]Hee,
yeM 3a 6 Hellesib [0 Hayaja SK3aMeHAllMOHHOM ceccud. KoHTposbHBIE paboThI
MIPOBEPSIIOTCS B CPOK A0 O IHei. PaboThl, He 0OTBevaroliye yCTaHOBJIEHHbIM Tpebo-
BAaHMSIM, BO3BPAILAIOTCS JJisI JOPAbOTKU. 3allluTa KOHTPOJBHOW pabOThI B BUJlE
IIpe3eHTalliy MTPOBOJIUTCS BO BpeMsl 3aHSITHSI.

KonTtponbHas paboTa HaYMHAETCS C TUTYJIBHOTO JIUCTA, 0GOPMIIEHHOTO B CO-
OTBeTCTBUM mpwioxeHuem 1. [lanmee cieayer copepskaHue paboTbl (pwi. 2),
BKJIIOYAIOIIee BBe/leHWe, HeCKOJIbKO pa3flelloB aHaJIMTUYeCKOW YacTH, 3aKiioye-
HUe, CIIUCOK JINTepaTypbl, IPUWIOXeHHUs (IIpU HeOOXOIMMOCTH).

Cnenyromuii pasfiesl — BBeJleHre, B KOTOPOM Ba)KHO PaCKpbITh HOBU3HY, aK-

TyaJbHOCTb BHIODAaHHOUW TeMbl. BBeieHue cojiepXuT oOiumi 0630p paboThl, MO3-
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BOJISIFOIIMM COCTaBUTH MpeJiCTaBieHre 00 UccienyeMoun npobseme.

AHanuTtudeckasi 4aCTb KOHTPOJIbHOM paboThI MpejcTaBisieT coboi 000011eH-
HOe M3JI0’KeHWe TeKCTa [0 U3ydaeMoMy Bompocy. B 3Toil yacTu Heo6xoaumo 1o-
IpobHO onMcaTk pobsemMy ¢ 060CHOBaHKEM ee aKTyaJlbHOCTU Ha OCHOBE aHajIu3a
COBPEMEeHHOT'0 COCTOSIHUSI UCCIIeJOBaHUM U Pa3paboTOK MO BHIOPAaHHOM TeMaTUKe.
J1J1s1 3TOTO CTYIeHThI TpOCMaTPUBAaeT pa3Hble BUIbl UCTOUHUKOB JIUTEpPATyphl, CO-
Jiep>KaHre KOTOPBIX CBSI3aHO C TeMOM pedepaTa. K HUM OTHOCATCS MaTepHalbl,
OITyOJIMKOBAaHHBIE B MOHOTpadUsX, IeHTPaIbHBIX OTEYeCTBEHHBIX U 3apyO0eKHBIX
XypHasax («MoumekyiisspHass reHeTHKa», «l'eHeTuka», «CenbCKOXO03SHCTBEHHAs
buonorusy, «PamuanuonHasi 6uosiorus. Pamuoskomnorus», «llpupopa», «Menu-
IIMHCKadg redHetukay, « Trends in Geneticsy, «Genesy, «Chromosomes and Cancery,
«Genomicsy et al.), pykonucHbIe TOKYMeHTHI (uccepTaniuu U T.h.). C MOMOIIbIO
MH(POPMAIIMOHHO-TIOUCKOBLIX ~ cucTeM  (Hampumep,  http://www.scholar.ru/,
http://www .sciencedirect.com) MO>XXHO OCYIIeCTBJISITb [TIOMCK 3JIEKTPOHHBIX JOKY-
MEHTOB I10 BbIOpaHHOU TeMaTuKe.

O630p TeMbl ciefyeT HAYMHATH C PaboT, B KOTOPBIX IMPeJICTaB/IeHbl CBeJeHHUSI
06 OCHOBHBIX BOIIpOCAax U IMpobiieMax, Ha KOTOPbIX Oa3upyeTcsl ucciegayemas Te-
MaTHKa. AHaJIMTUYecKas 4acTb KOHTPOJIbHOW pabOThI MOKa3bIBaeT YPOBEHb 3HA-
KOMCTBA CTYyJleHTa CO CIelMaJIbHOW JINTepaTypoM, ero ymMeHHWe CUCTeMaTU3UpO-
BaTb WUCTOYHWKHU, KPUTUYECKU UX WU3Yy4yaTh, BbIAENSITh 3HAYMMOe, OlleHHUBATh pe-
3yJIbTaThl, TTOJIyYeHHbIe IPYTUMU UCCIIeI0BATeSISIMHU.

[Tpy onmcaHWM JJaHHBIX AHAJIM3UPYEMOW JIMTepaTypbl HellpeMeHHO CJieJlyeT
IIPUBOJIUTH CCHIJIKMA Ha aBTOpPA (MJIM TPYMITy aBTOPOB) C yKa3aHWEeM Tojla U3JlaHus
WM HOMepa JiuTepaTtypHoro ucrtouynvka. Hampumep: «Ilo ganaeiM H.A. KpaBueH-
ko (1973) ycranogsieHo, 4to...» wi «llo ganusim [12] yctaHoBieHo, 4To ....».

B 3akitoueHMH MPUBOJUTCS KPAaTKUK M COAep>KaTebHbIM aHaIM3 OCHOBHBIX
MOJIOXKeHUM, TIPe/ICTaBJIeHHbIX B AHAJIMTUYECKOM 4acTh. B 3TOT pasmen Moryr
BKJIIOYAThCSl TaKXXe pPeKOMEeHAAIIMM OTHOCUTEeIbHO IepCIeKTUB IPOJ0JDKeHHs

JTAHHOW pabOTHI.
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Cnucok nuTepaTypbl IpeAcTaBiisieT COO0M OAHY W3 BaXXHbIX YacTel KOH-
TPOJILHOM pabOThI ¥ OTPaXkaeT CaMOCTOSTeJIbHY10, TBOPYECKYI0 pab0Ty CTy/IeHTOB.

B crnivcke yka3bIBalOT MCIIOIb30BaHHbIEe HAay4YHble MyOJIMKaIMY, a TaKXe JIpy-
rve UCTOYHWKH, B TOM YMCJie 3JIeKTpoHHble. Ha Bce mepeunciieHHbIe B CITUCKe UC-
MI0JIb30BAHHOM JIMUTEPaTypbl MCTOYHUKU B COOTBETCTBYIOIIMX MecTaX pabOoThI
JIOJDKHBI OBITh CIleJlaHbl CChUIKU (HOMep MUCTOYHMKA B KBAJIPAaTHBIX CKOOKAX WU
dbamums mepBoro aBTopa U roji OIyoJIMKOBaHUS).

Kaxnpiii mpoaHaM3upOBaHHbINA UCTOYHUK JIMTEPaTypPhl JOJDKEeH ObITh BKIIIO-
YeH B CIIUCOK, KOTOPBIM odopmiisieTcs B alndaBUTHOM MOPsKe COTVIACHO TpeboBa-
Husm ['OCT P 7.05-2008 bubnuorpaduyeckasi ccbiika. Obive TpeboBaHUs U
MpaBWIa COCTABJIEHUSI.

[Tpumepbl onMcaHUs pa3NUYHbIX BU/IOB U3IAHUM

Knueu ¢ o0Hum aBmopom

[IBapr C.C. Jxonoruyeckue 3akoHoMepHOCTH 3Bosonmu / C.C. IlIBapm. —
M.: Hayka, 1980. — 325 c.

Knueu ¢ 08yms, mpemsa u 6o1ee aBmopamu

Psabununa 3.A. [lomunnonnus v runeptpodus KIETOK B MpolieccaXx pocTa U
BoccTaHoByeHus / 3.A. Psbununa, B.A. bentomr. — M.: Meaununa, 1973. — 207c.

Knuzu noo 3aznaBuem

['enervika u narosnorus / non pen. E.@. JlaBunmenkoBou u [.H. KpbpkaHOB-
ckoro. — M.: MenunuHa, 1968. — 311c.

Cmambs u3 nepuodu4eckoz0 u3oaHus

bormanoB A.A. Tenmomepnl u Tenomepasa / A.A. bormanoB // CopocoBckui
obpazoBarebHbIN XypHaIL — 1998. — Nel2. — C. 12-17.

Thomsom C. Apoptosis in the pathogenesis and treatment of disease / C.
Thomsom // Science. — 1995. — V. 267. — P. 1456-1462.

besnenkun B.['. UHny1ivpoBaHHasi HeCTabWIBHOCTh TeHOMA TOJIOBBIX KJIETOK
YKABOTHBIX 110 MUHU- 1 MUKPOCATeJUIMTHBIM TocaefoBaTenbHOCTM / B.I'. besnen-

kuH, A.W. I"'azues // Paguanmonnas ouosorus. Paguoskosorud. — 2001. — T. 41, Ne
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5. — C. 475-488.

Cmamobsa u3 c6opHuKa, KHu2u

KouneBa M.JI. Xumeps! kpymnHoro poratoro ckota / M.JI. Kounesa, T.b. I1a-
pamoHOBa, O.A. Illerosnesa, E.B. Ilapamonos // bosie3nu ¢ HacieaCcTBeHHOU Tpef-
PacroJioXkKeHHOCThIO Y CelTbCKOXO03UCTBeHHbIX KUBOTHBIX: €. Hayd. Tp. — HoBo-
cubupck, 1990. — C.16-19.

Hy6unun H.II. MyTareHns! cpefbl U HaciaeACTBeHHOCTh dejioBeka / H.II. [ly-
6bunuH // Ycnexu coBpemeHHOM reHetukd. — M.: Hayka, 1984. — Bein. 12. — C.3-
29.

A6mopedepam duccepmauuu

A6nyn Axapn bucBac A.K.M. CpaBHUTeJIbHBIN aHAJIU3 TeHOMOB KPYITHOTO PO-
raToro CKOTa | OBeIl : aBToped. vC. ... KaHa. 6uos. Hayk: 03.00.15/ A.K.M. A6-
nyn Axan bucsac. — CI16., 2004. — 22 c.

HeonyonuxoBanHble 00KymeHMbl

Kymukosa C.I'. [lutoreHeTn4yeCckrnii MOHUTOPUHT KPYITHOTO POTaTOro CKOTa B
Pa3HbIX JKOJIOTUYeCKUX 30Hax 3amagHoul Cubupu u CeBepHoro Kazaxcrana: muc.
... I-pa 6uon. Hayk: 06.02.01; 03.00.13 / C.I'. KynukoBa; HoBocub. roc. arpap.
yH-T. — HoBocubupck, 1998. — 294 c.

Onucanue 31eKmMpOHHBIX pecypcob

Biirger R. Why Are Phenotypic Mutation Rates Much Higher Than Genotypic
Mutation Rates? / R. Biirger, M. Willensdorfer and M. A. Nowak // http: //
intl.genetics.org/ (uara o6pamenus 28.03.2016).

JlonosHuTeIbHBIE MaTepHralibl, KOTOpPbIe, 10 MHEHHUIO aBTOpa, MOTYT He BXO-
IIUTh B OCHOBHYIO 4aCTh KOHTPOJIbHOM pPabOThl, IPUBOJSATCS B IIpuiioXkeHuu. [Ipu
3TOM B TeKCTe paboThl Ha BCe MPWIOXKEHUS! TakKe JIO/DKHBI ObITh JaHbl CCBLIKU.
Kaxxnoe npuioxeHue ciieflyeT HaYMHATh C HOBOM CTPAHMIIbI C YKa3aHUEM B Bepx-
HeM IpaBoM YTty ciioBa «lIpunoxenuey. [Ipunoxxenue TOMKHO UMeTh 3ar0JIOBOK

¥ OOIIYIO C OCTAJIbHOM 9acThi0 pedepaTa CKBO3HYIO HyMepaIlyiio CTPAHHUIL.
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KonTtponbHas paboTa omkHa ObITh OTHIeYaTaHa Ha OJTHOM CTOpPOHe JIMCTa Oe-
jou 6ymaru ¢popmara A4 depe3 moaTopa WHTepBaa. lBeT mpudTa 1omwkeH ObITH
yepHbIM, pa3mep mipudTa — 14. PekomennmyeTcs ycTaHaBIMBaTh CleyloIIde pa3-
MephI TI0JIel: JieBoe — 35 MM, BepxHee U HKHee — 20 MM, nipaBoe — 15 Mm.

O0BbeM KOHTPOJIBHOM paboThl Ao/KeH cocTaBisaTh oT 10 go 20 crpanHwuil,
BKJIIOYAsl CIIUCOK JIUTepaTypbl He MeHee 10 MCTOYHUKOB.

KpuTepun olieHKH npeJicTaBiieHrs 00y4arolMMCcsi KOHTPOJIbHOW PabOThI U UX

KOJInN4eCTBeHHds XdPdKTEePHUCTHKaA

Kpurepuii onenku Bamn
1. CooTBeTcTBHE COJiep>KaHUS IIOCTAaBJIEHHOM TeMe KOHTPOJIbHOM pa- 0-4
OOTHI
2. TeopeTrnyueckuii ypoBeHb IMMPOPA00TAHHOCTH U TIOJTHOTA PACKPBITHS 0-8
TeMbl
3. Jloruka u nocjeIoBaTeIbHOCTD U3JI0KeHUS 0-2
4. Ilpe3enTarnus JOK/IaAa II0 TeMe KOHTPOJILHOM paboThI 0-2
MakcumasbHasi cyMMa 0ajiioB 16

KonTpoisibHast paboTa cuyrTaeTCsl BBIIIOJIHEHHOM, eCJId CyMMa 0ajioB COCTaBJISI-
eT boutee 8.

IIpumepHbIe TeMbl KOHTPOJIBHBIX PAa00T M UX COJlep:KaHue

1. HacnencrBenHble CHHAPOMBI ¢ HapymienmeMm penapamun JHK: ot
KCepojiepMbl MUTMEHTHOM /10 cuHApoMma JIn-dpaymenm.

MonekynsipHble MexXaHHU3MBbI JedeKTOB pelapanyu, KIMHUYeCKHWe IpOsBiie-
HUSI, CTPATeruy paHHeW IMarHOCTHUKU U TPOGUIIaKTUKHU.

3aKJIt0uYeHue.

CHUCOK JTUTEepaTyphl.

[Ipunoxenue.

2. CTpyKTypa NpOKapHOTHYeCKOr0 H 3yKapHOTHYeCKOI'0 reHa.

CpaBHUTEIBHBIM aHAJIU3 OpraHU3allMy TeHOB: OMEepOHHAasl CTPYKTypa y Ipo-
KapUOT NPOTUB MOHOT'€HHBIX TPAHCKPHUIITOB y 3YKApHOT; HAJINUKe/OTCYTCTBHE WH-

TPOHOB U CIUIAMCHHIQ; 0COOEeHHOCTH IIPOMOTOPOB. CTPYKTyprIe KOMIIOHEHTEI I'e-

72



Ha: peryJisiTOpHble MOCIe0BaTeIbHOCTH (IIPOMOTOP, TEPMUHATOP, CalJIeHCephl),
KoJIMpytoiasi 061acTb (3K30HbBI), HEKOJIUPYIOIKe BCTaBKK (MHTPOHBI), TOJIMAjie-
HUJMpYIOIKKA curHail. [locTTpaHckpuniiioHHass MoaudUKaIus 3yKapuOTHIeCKOn
MPHK: konvpoBaHue, CIUTAMCUHT, TOJMAJleHWIMPOBaHUe. AJibTepHAaTUBHbBIN
CIUIAMCHHT KaK MeXaHW3M yBeJInYeHHs] IPOTeOMHOI0 pa3Hoo0Opasusl.

3aKJIroueHue.

Cnmcok JIuTepaTyphl.

[Ipunoxenue.

3. MobOuiIbHBIE TeHeTUYeCKHe 3JIeMEeHTHI.

Kitaccudukars MI'D (Tpancrio3ons! kiiaccoB [ u I, peTpoTpaHCio30HbI, UH-
TEerpOHbI, TIJIa3MU/Ibl, BUPYCHBIE 3JIeMeHThl), MeXaHHW3Mbl TPAHCIO3UIIUU («BbIpe-
3al-BCTaBJISIN» U «KOMMUPYU-BCTABJISIN»), GepMeHTaTUBHbIE CUCTEMBI (TpaHCIIO3a-
3bl, UHTErpasbl, peBepTasbl). Posib MI'9 B aBoIONMY MeHOMOB: CO3/laHHE TeHeTH-
4eCKOro pa3HO00pasusl, TOPU30OHTAJIbHBIM MTepeHOC TeHOB, GOPMHUPOBaHKE HOBBIX
TeHOB M PeryJysiTOpHbIX 3JieMeHTOB. [IpakThueckoe 3HaueHHe: ydyacThe B aHTUOMO-
TUKOPEe3UCTeHTHOCTU OakTepuii (mepefaya TeHOB YCTOWYMBOCTHU 4Yepe3 TPAHCIIO-
30HBbI ¥ UHTETPOHBI).

3aKJItoueHue.

CHUCOK TUTepaTyphl.

[Ipunoxxenue.

4. PepakTupoBanue reHoma uBOTHBIX ¢ momomibio CRISPR/Cas9: mo-
CTIDKEeHUsI U 0apbepbl KOMMePIHATH3AI[HH.

AHanmu3  TPOEKTOB:  THUIIOAUIEPreHHOe  MOJIOKO  (MHAKTUBanus  [3-
nakToriaobynuHa), CBUHBY ¢ ycrornunuBocThio K PPCC, 6e3porue KPC; perymnsrop-
HbIe aCIeKThl U 00111eCTBeHHOe BOCIIPUSITHE.

3aKJIt0uYeHue.

CHUCOK JIUTEepaTyphl.

[Ipunoxenue.
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5. 'eHOMHBIEe TEeXHOJIOTMH B JUAarHOCTHKEe HACJIEICTBEHHBIX 3a00JieBa-
HUI: BO3MO>KHOCTH U 3THYeCKHe JUIeMMEL.

Amnanu3 nipuMeHeHMs1 cekBeHUpoBaHUs HoBoro nokoseHus (NGS), CRISPR-
JIMAarHOCTUKY U MPEeHaTaJIbHOTO CKPUHUHTA; 00CYy>k/IeHre BOIPOCOB KOHUIeHIIN-
aJIbHOCTY F'eHeTUYeCKUX JTaHHBIX ¥ FeHeTUYeCKOU TUCKPUMUHAIIUY.

3aKJIroueHue.

Cnmcok JIuTepaTyphl.

[Ipunoxenue.

6. buoTexHoJsiorm4eckye MOAX0OAbI K CO3AHUI0 THIIOA/LIEPreHHbIX COpP-
TOB pPaCTeHUM.

[Tpumepsl: Ge3ratoTeHOBas IilleHUIIa (peJlakTUPOBaHWe TIMaJIMHOB), apaXUC C
TIOHIKEHHBIM COJIep>KaHHeM aJlJIepreHoB, «30JI0TOM PUC» C [3-KapOTHHOM; CpaB-
HeHVe TPAHCreHe3a U peJaKTUPOBAaHUS FeHoMa.

3aKJIrouYeHue.

Cnmcok JIuTepaTyphl.

[Ipunoxenue.

7. I'eHeTHKa CTapeHUsI: OCHOBHBIE BOIIPOCHI U IIPO0JIEMBI.

['eHeTHYeCcKkre Teopyy CTapeHWs], pOJib TeJOMep U TejloMepa3bl B peIlIvKa-
TABHOM CTapeHHU; CHUHJIPOMBI TIpeXX/IeBpeMeHHOro cTapeHus (mporepusi XaT4uH-
coHa—I'undoppaa), sanureHeTHYeCcKre 4achl Kak OMOMapKep OHMOJIOTHYECKOTO BO3-
pacra (MetwivpoBanue [JHK). 3Tudeckre BOpOCkl TeHHOU Tepanuu CTapeHwusl.

3aKJIroueHue.

Cnmcok JIuTepaTyphl.

[Ipunoxenue.

8. PemakTupoBaHue reHoma KMBOTHBIX ¢ nmomonibi0o CRISPR/Cas9: no-
CTIDKeHUsI U 0apbepbl KOMMepIHaTH3aI[HH.

AHanmM3  TPOEKTOB:  THUIIOA/UIEPTeHHOe  MOJIOKO  (MHakTuBanus  [3-
JakToriaobyiarHa), CBUHBU C ycToruruBocThio K PPCC, 6e3porue KPC; perymnsrop-

HbIe aCIIeKThI 1 O6H.I€CTB€HHO€ BOCIIpHUATHE.
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3aKJIrouYeHue.

Cnmcok JIuTepaTyphl.

[Ipunoxenue.

9. 'enoMHBII1 UMIIPUHTHHT: 3MHTeHeTHYECKNH KOHTPOJIb POJUTEIbCKOM
3KCIPeCcCUH T'eHOB.

Monekynsipabie  OCHOBBI:  AuddepenimanbHoe MeTtuanpoBanue CpG-
OCTPOBKOB B MMIIPUHTUPOBAHHBIX KOHTposmpyoiux perdoHax (ICR) B xope ra-
MeToreHe3a. @yHKIIMOHA/IbHOe 3HaveHWe. Hapyiienusi UMOpuHTUHTa (ONMCaHUe
CHHJIDOMOB).

3aKJIt0uYeHue.

CHUCOK TUTepaTyphl.

[Ipunoxenue.

10. CoBpemeHnHbIe BOIPOCHI 1 METOABI IIPOTEOMHKH.

OcHoOBHBIe 3a/lauu: uAeHTU(UKALIUS OeKOB, KOJIMYEeCTBEeHHBIM aHaU3 3KC-
Mpeccuy, KapTUPOBaHWe MOCTTPAHCISIUOHHBIX Moaudukanui (pocdopriimpoBa-
HUe, YOUKBUTUHUPOBaHKWe, TJIMKO3UIMPOBaHKe), aHaIU3 0elIoK-0eJIKOBBbIX B3aUMO-
nedcTBui. KiltoueBble TEXHOJIOTMM: XUIKOCTHAs XpoMmarorpadus C TaHJIeMHOU
Macc-crekTpomeTtpue. [lpukiagHoe 3HayeHWe: MOMCK OHMOMapKepoB 3aboJieBa-
HUW, TapreTHas Tepariuvsl, IepCOHAJIM3UPOBaHHAS MeIUIMHA.

3aKJItouYeHue.

CHUCOK TUTepaTyphl.

[Ipunoxenue.

11. CoBpemenHbIe BOIPOCHI M METOIbI FT€HOMUKH.

OcHOBHBbIe HallpaBJIeHUS: CTPYKTypHas reHOMHKa (cOOpKa M aHHOTAIUS Te-
HOMOB, BKJII0Yasi TeJIOMephbl U IeHTpoMephl), GYHKIIMOHAJIbHAS TeHOMUKaA (aHAJU3
PEeryJIsITOPHBIX 3JIEMEHTOB), CpaBHUTeJIbHasi reHOMUKa (¢puinoreHomuka). Kiroge-
Bble mpoekThl: Human Genome Project, ENCODE, Earth BioGenome Project.
[TpuksagHoe 3HaYeHHWe: MepCOHAIM3MPOBAHHAS MeJIMIIMHA, TeHOMHas CeJIeKIus,

KOHCepBAllMOHHAA TI'€eHOMHKd, CHMHTETH4YeCKds buoJiorus (CI/IHTES HNCKYCCTBEHHbIX
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reHOMOB).

3aKJIt0uYeHue.

CHUCOK JTUTepaTyphl.

[Ipunoxenue.

12. VickyccTBeHHBIII UHTEJUIEKT M MAIlIMHHOEe 00yuyeHHe B TeHOMHOH ce-
JIeKITUL.

AsiroputMbl TIpeficka3aHusi $eHOoTUIla 1Mo TreHOTHITy (genomic prediction);
aHayM3 OOMBbIIMX JIAHHBIX (TeHOMHBIX, TPAHCKPUIITOMHBIX, GEHOTUIIUYECKUX) IS
ONTUMH3AIMHU CEJIeKIMOHHBIX pellleHUH.

3aKJIt0uYeHue.

CHUCOK JTUTepaTyphl.

[Ipunoxenue.

13. I'eneTnueckuii KOHTPOJIbL KayeCcTBA 3epHA U IUIOIOB: OT ODHMOXHUMHUYe-
CKHX IIyTeH JI0 MapKep-0IoCpeJOBAaHHON CeJIeKI[UH.

['ens1, BiUsIOMMeE HA cojiepXkaHue Oeslka B IIIIeHUIle, Kpaxmasa B KapTodere,
CcaxapoB B IUIOfaX; IPUMEeHeHWe TeHOMHBIX TeXHOJIOTWM [Ji yJIy4IlleHus Mullle-
BBIX Y TEXHOJIOTUYECKUX CBOWCTB.

3aKJItoueHue.

CHUCOK TUTepaTyphl.

[Ipunoxenue.

14. IlaneoreHeTnKa: PeKOHCTPYKIIUS 3BOJIOIUOHHOM HCTOPHHU IO JpeB-
neii JTHK.

Hcrounuku u coxpanHocTh apeBHel JIHK, daktopsl nerpamamuu (ruaposus,
OKHCJIeHHe, MUKpPOOHasi KOHTaMUHaIus). KiltoueBble TOCTHXKEeHUS: CeKBEHUPOBA-
HUe TeHOMOB HeaHjlepTajiblla U JeHUCOBIa, OOHapyeHue rubpuausanuu c H.
Sapiens.

3aKJIroueHue.

Cnmcok JIuTepaTyphl.

[Ipunoxenue.
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15. CopHsikoBOCTH U reHeTH4eckasi cCOBMecTuMOCTb 'MO-KyabTyp € 11-
KHMH POJCTBeHHHUKAMH: OIleHKa 3K0JOTHYeCKHX PHCKOB.
AHanmu3 TOTeHIMajga TOPU30HTAJIBHOIO IlepeHoca TIeHOB, (GOPMHUPOBAHUS

«CYTIEPCOPHSIKOBY»; PeryJITOpHble TpeboBaHUS K OlleHKe 6robe3onacHocT B PO u

EC.

3aKJIrouYeHue.

CnmcoK JIuTepaTyphl.

[Ipunoxenue.

16. XpomoTpuncuc: karacrpopudeckue nepecTpolky reHomMa B OHKOre-
He3e 1 3BOJIIOIUML.

MexaHH3Mbl BO3HMKHOBEHHUS: MUKpPOSIAPA KaK «KallCyjbl TeHOMHOM KaTa-
cTpodbl», KOJUIANC peIvIMKaIlMOHHbIX BWIOK, ONMIMOKM MHUTO3a (aHadasHble MO-

CTbl), BO3/IeCTBHE NOHU3UPYIOIel paguaiyy. Posib B OHKOreHe3e.

3aKJIroueHue.
Cnmcok JIuTepaTyphl.

[Ipunoxenue.
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CIIMCOK JIUTEPATYPBI

. I'enetuka — Exxemecstunbiit xxypHan PAH. 1986-2026 rr.

. I'eneruka. Yuebnuk / IletyxoB B.JI., KopotkeBuu O.C., CtrambekoB C.2K. -
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CJIOBAPb TEPMUHOB

Abeppanusi XpoMOCOMHasi — TUI MyTallu, B pe3yJibTaTe KOTOPOM MPOUCXOJIUT
HapyllleHre CTPYKTYPbl XPOMOCOMBI.

AnuTHBHBIE TeHBI — OJHO3HAYHO (CyMMapHO) IeUCTBYIOIINe HeallleJIbHble TeHbI
Ha pa3BUTHeE OJHOI'0 U TOTO e MPU3HAKA.

AxponeHTpHU4ecKass XpoMoCOMa — XpPOMOCOMa, Y KOTOPOM IIeHTpOMepa pacIio-
JI0O)KeHa TEePMHUHAJIBHO (Ha KOHIIe), MPU 3TOM XOPOIIO Pa3jiiYhMO OJIHO IIIeY0
XPOMOCOMEBL.

Ansenb — 0IHO M3 BO3MOXHBIX CTPYKTYPHBIX COCTOSIHMM T'eHa. AJIIeJr BO3HHUKa-
IOT B pe3yJibTaTe T'eHHBbIX MYTAallui U Pa3iM4aroTCs 110 CBOeMY (PeHOTHUIINYeCKOMY
IIPOSIBJIEHUIO. Y JUIUIOMIHBIX OPTaHMU3MOB I'eH MOXET OBbITh IpeJICTaBJIeH JIMIIb
IBYMsI aJUIeJISIMU, JIOKQJIN30BAHHBIMA Ha TOMOJIOTUYHBIX Y4aCTKaX T'OMOJIOTUYHBIX
XpoOMOCOM. Pa3inuaroT Takke MHOXeCTBeHHbIe aJlJIely.

AnsnenbHble TeHBI — pa3Hble GOPMBI JJAHHOTO T'eHa, pacliojlararoliyecs: B OJiuHa-
KOBBIX y4aCTKaxX (JIOKyCaxX) TOMOJIOTUYHBIX XPOMOCOM.

ANIONIONIMIUION] - pacTeHHe C JIByMsl Wi 6oJiee raiyiouIHBIMA HabOpaM# Xpo-
MOCOM, TPOUCXOsIee OT JIByX WM OOJiblllero 4uciia HepOACTBEHHBIX BHUJIOB.
XPpOMOCOMBI Pa3HbIX TaIJIOWAHBIX HAOOPOB He SBJISIOTCS TOMOJIOTAMH, OOBIYHO
py aMPUANTIIONIUUA HAOJII0AaeTCsi TOMeOoJIOTHsl Pa3HbIX XPOMOCOM.

AmmuTo3 — npsiMoe JiejieHHe siipa Ha JIBe 4acTy 0e3 y4acTHsi MUTOTUYeCKOTIO arma-
para (BepeTeHa JieJieHus).

Ammmndukanus - yBeMdeHre Ynciia KOMWi orpejiesieHHoro ¢pparmenTa JJHK.
Ananu3upyoniee CKpeliyiBaHue — CKpelllUBaHKe, IIPU KOTOPOM B KadeCTBe aHa-
JIM3aTopa UCIO0JIb3yeTCsl 0COOb C perleCCUBHBIMU MPU3HAKAMMU C [IeJIbI0 BBISIBJIEHUS
reHOTHIIa aHAJIM3UPYeMOU 0COOH.

Aneymionnus — U3MeHeHMe YKCJla XpOMOCOM, He KpaTHOe TaIljIouIHOMY Habopy,
BCJIEJICTBHE YTPAaThl WK A00aBIeHUsT OHOU WIX HECKOJIBKUX XPOMOCOM.
Awnruxonon — tpurier TPHK, koMiiemenTapssiii kojjony nPHK; nx B3aumopen-

CTBHe ollpenesieT MeCTO dMHMHOKHWCJIOTHI B TIOJIUIIeNITUIHOM LIelu.



AyToCOMBI — HeroJIOBble XPOMOCOMHI, T. €. He YYaCTBYIOIIMe B OIpeJleJIieHU! I10-
na.

AyTocoMHOe HaclIeqoBaHHe — He3aBUCHMMOe OT 1oJia (He ClelIeHHOe C T0JIOM)
HacJleJJOBaHWe MPU3HAaKa.

Buj 0mostorugeckuii — COBOKYITHOCTh 0CO0eH, 3aHUMAIOIIUX OIpejie/IeHHbIN ape-
aJl, UMeIoMX reHeTHUYeCcKoe, MOpdosorudeckoe, GU3N0JIOTUYeCKoe U IOBeJleHYe-
CKOe CXOJICTBO, CKPEIIMBAIOIINXCS MeXy COOOM M JAIOIIXX IIJI0JIOBUTOE MOTOM-
CTBO.

BTropuuHble moJI0BbIe IPU3HAKHU — IIPU3HAKU, KOTOPbIe XapaKTepU3yIOT U3MeHe-
HUSI B CTPOEHUU Y QYHKIIMK Pa3jIMYHBbIX OPTaHOB, OMpeAesolIiX MOJOBYIO IPU-
HAJIJIEXXHOCTh Y 3peioCTh (0COOEHHOCTH TeJIOCIOXKEeHHUs, TeMOp ToJioca, CTelleHb
Pa3BUTHSI BOJIOCSHOTO TIOKPOBA U T.J1.).

I"'amera - 3pesas )xeHCKasi WIM MY>KCKasl ITOJI0OBasl KJleTKa (SIMIeKJIeTKa WUIN Crep-
MaTo30U/1) C FalJIOUIHBIM HAOOPOM XPOMOCOM.

I'ameTorenes — npoijecc 06pa3oBaHUs U CO3PEBAHMS MTOJIOBBIX KJIETOK.
I'anumonams — reHOMHas MyTalys, IIPU KOTOPOM COMAaTHYeCKUe KJIEeTKU COep>KaT
OJIMHApHBIM HAOOp (N) XPOMOCOM.

I'eMH3UTOTHOCTB - COCTOSIHME OpraHM3Ma, IPU KOTOPOM KaKOU-JIMOO TeH Ipef-
CTaBJIeH TOJIbKO B OJTHOM XPOMOCOME.

I'en — yuyacrok monekysnel JJHK, kogupyromnui cuHTe3 orpeJieJIeHHOTO TOJIATIeNTH-
Jla WIX HyKJIEMHOBOM KUCJIOTHI WM 00ecrieduBaeT TPAHCKPUIIIUIO JPYTOro reHa.
I'en mOMHHAHTHBIN — TreH, MpeoOsafaloNIMi B Mape ajvieyiel; GeHOTUITNYeCKU
MIPOSIBIISIETCS] B TOMO- ¥ TeTePO3UTOTHOM COCTOSIHUM.

I'en peneccMBHBII — T'eH, NOJABJISIEMbIN IPYTUM ajuiejieM; GeHOTUIINYeCKHU Ipo-
SIBJISIETCSI TOJIbKO B TOMO3UT'OTHOM COCTOSTHUH.

I'en MmoOunbHBIH — yuacTok JIHK, criocobHbIM epemMeriaTbCsi o TeHOMY KJIeTKHU.
I'en-mogudukxaTop — red, KOTOPbIM He MpPOSBIsieT COOCTBEHHOTO IeWCTBUS, HO
yCUJIMBaeT Wix ocabusieT 3bdeKT NedCcTBUs JPYTUX TeHOB.

I'eneTuka — HayKd O HACJIeJICTBEHHOCTH M UBMEHYMBOCTH KMBbIX OPI'dHU3MOB.
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I'eneTn4yeckasi KapTa XpOMOCOMBI — JIMarpaMMa, MOKa3bIBalollasi MOPSJIOK pac-
IIOJIO’KEeHUS] TeHOB Ha XPOMOCOMe Y pPacCTOsiHMe Mexxay HUMU. CTPOUTCS Ha OCHO-
Be pe3yJIbTaTOB FeHeTUYeCKOr0 aHa/iu3a I10 YaCTOTe PeKOMOMHAIIUKM MeX]y T'eH-
HBIMU JIOKYCaMH.

I'enHas MH:KeHepHUS — COBOKYITHOCTb IPUEMOB, METOJIOB U TeXHOJIOTUU TOJTyde-
Hus pekombrHanTHbIX PHK u JIHK, BbIZiesieHnst reHOB U3 OpraHu3MOoB (KJIETOK),
OCYIlleCTBJIeHUSI MAaHUTTYJISIIIUM C TeHaMU U BBeJleHHe UX B JIPyTUe OpraHu3MBbl.
I'ennas myranmsa (gene mutation). MyTanusi, XxapakTepr3yoasicss U3MeHeHueM
MOCJIe/IOBaTeIbHOCTH HYyKJIeoTUI0B ydacTka JIHK.

I'enokonum — cxo/iHble U3MeHeHHs GeHOTHUIIa, 00YCIOBIeHHbIe MyTallUsIMU pa3-
HBIX HeaJlleJIbHbIX TeHOB.

I'eHOM — COBOKYITHOCTh '€HOB TaIVIOWTHOTO Habopa XpOMOCOM JIAHHOTO BHUJiA Op-
raHU3MOB.

I'eHOTHII — COBOKYITHOCTh T€HOB JIAHHOTO OPTaHU3Ma.

I'eno¢oHA — COBOKYITHOCTB ajijiesied MoIMmyJisiiuy (BUAa).

I'epmadpoauTiam — HaJMuyKMe y OJJHOTO UHIUBHTyyMa IIPU3HAKOB Pa3HbIX MOJIOB.
I'eTeporamerHsbIii 1oJI - 10J, GOPMHUPYIONIMKA raMeTbl C Pa3HBIMU I10JIOBBIMU
XPOMOCOMaMH.

I'erepo3urora — 0cobb, comeprkamasi B COMaTAUYeCKUX KJIeTKaX pa3Hble ajuleliv
JAHHOTO reHa (HarpuMmep, Aa).

I'eTepo3uc — siBjieHWe TOBBIIIEHUS >KU3HECIIOCOOHOCTH, MPOAYKTUBHOCTH Yy TH-
OpUIOB epBOT0 MOKOJIEHUS 110 CPAaBHEHUIO C POIUTENISIMHU.

I'eTrepoxpoMaTHH — CJIOXKHBIM HYKJIEOTIPOTEMHOBBIM KOMIIJIEKC, COCTOSIIAN M3
moJtekysbl JJHK v rucToHOB.

I'mcronbI — XpoMocoMcnieliupruieckre OCHOBHbIE HeJIKH.

I'maanapomMopdusmM — HaylMuKe y OHOTO OpPraHU3Ma psilia KJIeTOK, TKaHer U Op-
raHOB C HAOOPOM XPOMOCOM, XapaKTePHbBIM JIJis pa3HbIX MOJIOB.

l'omanapudeckne  TNPU3HAKA  —  [PU3HAKW,  OIpefejisieMble  IeHaMu

PacCIIONIOKeHHbIMU B YYdCTKdX Y—XpOMOCOMbI, He ABIAIOIMINXCSA I'OMOJIOTMYHBIMUA
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X-XpOMOCOMBI.

I'omorameTHsbII1 IOJI - T10JI, POPMUPYIOIINM TaMeThl C OJJMHAKOBBIMU I1OJIOBBIMU
XPOMOCOMaMH.

I'omo3urora — 0ocobb, cofiepxaniasi B COMaTHYeCKUX KJIeTKaX OJUHAKOBBIE aJulellv
JTAaHHOTO reHa (Harmpumep, AA, aa).

I'omooru4yHbBIe XpOMOCOMEI - I1apa XPOMOCOM, COAepKalllas OJWUHAKOBYIO IIO-
CJ1eI0BaTeIbHOCTb TeHOB.

I'onocomsbI — nosioBbIe XpOMOCOMBI (X 1 Y).

I'py3 renernyeckuii - HaKOIUIEHWe B MOMYJISIUSAX MyTalldi, CHUXKAIOIIUX TPU-
Crioc06JIEeHHOCTh OPraHM3MOB K YCJIOBHUSIM CYIIIeCTBOBAHUS.

I'pynna cuenseHus — rpyIina reHoB, pacliojIO>KeHHbIX B OJJHOM XPOMOCOMe.
I'yanun (2-amuHo-6-okcunypuH) - IypUHOBOe OCHOBaHHWe, BXOAsIlee B COCTaB
HYKJIEMHOBBIX KUCJIOT OPTaHU3MOB.

JHK (me30KCHPHOOHYK/IEHHOBasi KHCJI0TA) — OMOJIOrMYeckasl MaKpOMOJIeKyIa,
HOCUTeJIb TeHeTUYeCKOU NHPOPMAIIUH.

HMenenus — abeppartivs, CBs3aHHAs C MOTepel y4acTKa XPOMOCOMBI.

JUIiona — opraHr3M WIK KJIeTKa C JIBOMHBIM HabopoM (2n) XpOMOCOM.
JJUCKOPIAHTHOCTD — CTelleHb Pa3Iniusl OJIM3HEIIOB 10 U3y4aeMOMY MPU3HAKY.
JloMuUHHUpOBaHHe IIOJIHOe - BHYTpHAJUIEIbHOE B3aUMOJENCTBHE, TIPU KOTOPOM
JIOMWHAHTHBIN T'eH MOJTHOCTBIO MOJIABJISIeT JIeMCTBHE pelleCCUBHOIO TeHa.
JloMUHHUpOBaHHe HeIOJIHOe - BHYTpUAJUIeJIbHOe B3aUMOJENCTBUe, TIPU KOTOPOM
JIOMVHAHTHBIA T'eH He IIOJIHOCTBIO MOAABJIsieT JelCTBUe PelleCCUBHOIO reHa (IIpo-
MeXXyTO4YHOe HacJieJIOBaHUE).

Hpeiidp reHoB — ciiydyaliHble KOJie0aHUSI YaCTOT TeHOB B MaJIbIX MOMyJsAnusax (re-
HETHUKO-aBTOMaTHU4YeCKHUe MTPOIIeCChI).

Hynmkanus — abeppariys, TpyU KOTOPOW y/IBOeH KaKOM-JIMOO y4acTOK XPOMOCO-
MBI.

3urora - IUIUIONIHAs KJIeTKA, 00pa3yromiascs B pe3yJibTaTe CIWSHUS ClIepMaTo-

30U]1a U SULIeKJIeTKHU.
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MN3MeHYUBOCTD — pa3INuUs MeXy OpraHM3MaMu 110 MPHU3HaKaM U CBOMCTBaM.
NMnpuHTHHT TeHOMHBIN (TeHHBIM, XPOMOCOMHBIN) — (eHOMeH, CyTb KOTOPOTO
3aKJII0YAeTCsl B Pa3IMYHON aKTUBHOCTH FOMOJIOTMYHBIX XPOMOCOM (WJIM TeHOB) B
3aBUCUMOCTH OT UX IPOUCXOXAeHUs (MaTepUHCKOe U OTIIOBCKOe).

MHOpuaAMHT — CKpeluBaHWe OPraHW3MOB, HAXOJSIIUXCS Mexay cobod B pof-
CTBe.

HNuBepcus — abeppaiiysi, Ipyd KOTOPOUW IPOUCXOIUT MOBOPOT y4aCTKA XPOMOCOMBI
Ha 180°, BciiencTBHe 4ero MeHsieTCsl IOC/e0BaTeIbHOCTb T'eHOB.

HNuTepdasza — neproy KIETOUHOTO ITUKIIA MEXITY JBYMSI MUTOTAYECKUMU JIeJIeHU-
SIMU.

HMHTPOHBI — TpaHCKpUOUpPyeMble YYaCTKY T'eHa, He cojiepXkalllie KOJIOHOB U yaa-
nsieMmble u3 mosiekysibl UPHK nipu ee nporjeccunre, B 60IbITMHCTBE T€HOB 3yKapH-
OT (a Takke y apxebaKTepuil U HEKOTOPBIX BUPYCOB). MHTPOHBI pa3fiesisitoT Ko/iu-
pYyIollle YaCTH reHOB, Ha3bIBaeMble S3K30HaAMHU.

KapuoTun — COBOKYITHOCTb XPOMOCOM COMAaTHUYeCKOM KJIeTKH (2n), xapaKTepu-
3yIOIIlasi OpPraHU3M JJaHHOTO BUJIA.

Kop renermueckuii — cvcTeMa 3allCU TeHeTUYeCKoW MHGOPMAaIMM B MOJIeKyJie
JTHK (PHK) B BUJle onipeneneHHOM TTOCIeI0BaTEIbHOCTH HYKJIEOTHUIOB.
KopomunupoBaHue — ajuieJibHOe B3aUMOJIeMCTBUS TeHOB, IIPH KOTOPOM y TeTepo-
3UTOTHOT'O OpraHu3Ma GeHOTUIINYeCKH MPOSIBIISIIOTCS 00a ajuierisl.

Konon (Tpuimier) — ¢yHKIIMOHATbHAS eIMHUIIA TeHEeTUYeCKOTO KOfa, TPyIa U3
Tpex CMEeXHbIX HyKJIeOTHI0B B Mosiekyse uHdopmanronHor PHK (uPHK), mu6o
KOIUPYIOIasi OAHY aMUHOKUCIIOTY, JTMO0 0603HavaroIIasi KOHell CUHTe3a OeJika.
KosinneapHoCcTh - COOTBeTCTBHe HYKJIeOTUNIOB B Moiekysie JIHK mopsaky amu-
HOKUCJIOT B MOJIEeKYJie MTOJTUTIeNTH/IA.

KoMiuiemeHnTapus — MexaielbHOe B3aUMOJIEMCTBHE, NPH KOTOPOM OJIHOBpe-
MeHHOe TIPUCYTCTBHE B T€HOTHIIe JIByX JIOMUHAHTHBIX T€HOB Pa3HbIX aJlIeIbHbIX
nap NPUBOAUT K IMPOSIBIIEHUIO NPU3HAKa WK GOPMUPOBAHUIO HOBOW (HOPMBI TIPU-

3HadK4.
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KomnemenrapHocTh - xumudeckoe cpojicTBO B cTpykType JHK mexny mypu-
HOBBIM U NMUPUMUIMHOBBIM a30TUCTbIMU OcHOBaHUsAMM (A-T, G-C) u obpa3oBa-
HHe BOJIOPOJIHBIX CBsI3er Mexly IersiMu Mosiekybl JTHK.

Konbloramusa xpoMocoMm — cOmmkeHue U oO0beiMHeHHWe B OWBajeHT (TeTpajy)
JIBYX TOMOJIOTUYHBIX XPOMOCOM, KaXKJasi U3 KOTOPbIX COCTOUT M3 ABYX XPOMaTHI,
npoucxopgsiiee B rpodasy I meiio3sa.

KpoccunroBep — nepekpect ¥ 06MeH y4aCTKaMH TOMOJIOTUYHBIX XPOMOCOM B
npodase [ merio3a.

JleTanb — MyTalys, BbI3bIBaloIlas Tubejib OpraHu3Ma JI0 JOCTUXKEeHUsl PerpojiyK-
TUBHOTO BO3paCTa.

JIokyc — MecTo pacnoJio;keHUs ajljiesisi B XpoMocoMe.

Mapkep — Hacje[CTBeHHasl eJJMHUIIA C BUJAMBIM (eHOTUIINYeCKUM 3PpdeKToMm,
HacJeIoBaHKe KOTOPOTO JIETKO MPOCIeXXUBAETCS B CKPeIUBaHUsAX (MeH/Ie1eBCKAN
THUIl HaCJeI0OBaHUsI), U KOTOpPasl KOCerperupyeTr C APYyrUMU eIUHUIIAaMU (TeHaMM),
JIOKaJIM30BaHHBIMU B TOM ke XPOMOCOMe.

Meiio3 — niporiecc GOpMUPOBAHUS TTOJIOBBIX KJIETOK.

Metada3sa — craiyst MUTO3a ¥ Meii03a, IPU KOTOPOM XPOMOCOMBI BBHICTPAUBAIOTCS
Ha 3KBaTOpe KJIeTKU, 00pa3ys MeTada3HYIO MJIaCTUHKY.

Murpanusi — OfuH U3 3JIeMeHTapHBIX 3BOJIIOIMOHHBIX (AKTOPOB: BKIIIOYEHHE B
MOMYJISIITAI0 HOBBIX TEHOTUIIOB U3 JIPYTOW MOMYJISIINY, IPUBOJsIIee K U3MEeHeHUIO
ee TeHeTUYeCKOU CTPYKTYPHI.

Murto3 - criocob JiejieHus COMaTUYeCKUX KJIeTOK, IIPU KOTOPOM M3 OJIHOU JTUILIIO-
WIHOM MaTeprUHCKOW KJIeTKU 00pa3yloTCs JBe QUIIOWIHbIe J0UepHHe KIIeTKHU.
MHoxxecTBeHHbIe aJUIeJIl — Hajldukue Yy oco0ell JaHHOTO BHia Oojiee 4yeM ABYX
ajuieJiei Jijis OnpefielIeHHOTO JIOKyca (Ccepusi ajuiejieid OJJHOTO reHa).

MoOmWIBLHBIN reHeTHYecKkui djemMeHT, MI'D — cerment JIHK, criocobHBIN HM3Me-
HATh CBOIO JIOKQJIM3allMI0 B Tpejiesiax reHoma. MI'D ¢uankupyeTcs KOpOTKUMUA
VMHBEPTMPOBAaHHBIMU TIOBTOpPaMH, KOAUPYeT ¢depMeHThbl, KOTOpble BbIPe3aloT U

BCTABJISIOT €ro B HOBbIM CAaWT HA XpOMOCOME.
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Momndukanumn — HeHacJieJ[CTBeHHble U3MeHeHUs IPU3HAKOB, HaOJo/laeMble B
X0Jle pa3BUTUS OPraHW3MOB B OIpeflelIeHHbIX YCIOBHUSX Cpe/ibl U He CBSI3aHHBIE C
M3MeHeHWeM reHOoTura. Moaudukanuy BO3HUKAIOT B Ipejiejlax HOPMbI peakIir
reHoTHIa.

MonocoMus — pa3HOBUIHOCTb aHEYIIOUIMU: OTCYTCTBHE B KApUOTHIIEe OJIHOU W3
Mapbl TOMOJIOTUYHBIX XPOMOCOM.

MoHorudpuaHoe cKpenuBaHue — CKpeluBaHue 0cobeil, y KOTOPbIX aHAJIU3UPY-
eTCsl HacJieJIoBaHUe OJTHOU IMapbl ajuleJIbHbIX TEeHOB.

Mopranuga — elMHUIA TeHETUYEeCKON peKOMOUHAIMK (eMHKUIIA KapTUPOBAHMUS),
yKa3bIBAOIIasl IUCTAHIMIO, PAa3JeJISIONIyI0 J1Ba JIOKyCa Ha XpOMOCOMe, MeXTy KO-
TOPBIMM B Mel03e MMPOMCXOJIUT B CpeJlHeM OJIMH KpoccuHroBep. OmqHa MopraHuja
paBHa 100 cantuMopranuiam (cM) U oTpakaeT JIO/Il0 peKOMOHWHAHTOB B IPOIIEH-
Tax OT YMCJIa TOJIy4YeHHbIX TIOTOMKOB. 1 cM COOTBETCTBYeT PacCTOSTHUIO MEXTY
reHaMy, peKOMOUHAIMs MeXX]Ty KOTOPbIMHU ITPOUCXOIUT C YacToTou 1%.
MyTareHe3 — 1poIecc BO3HUKHOBEHHUS MyTaIluH.

MyTarens! (MyTareHHbIe paKTOPHI) — GaKTOPBI CITIOCOOHBIE BHI3bIBATH MYy TAITHH.
MyTanusi — 3TO CTOMKOe CKayKooOpa3Hoe, IMpephIBUCTOe H3MeHeHue Hacjef-
CTBEHHOTr0 MaTepuaJa (Ha ypoBHe cTpykTyphl JJHK, xpomMocom uiu reHoma).
HacnemgoBanue — rnporiecc nepejiaud reHeTU4eCKor NHPOPMaIUH.
HacnencrBeHHOCTh — CBOWCTBO >KUBBIX OPTaHU3MOB IlepefjaBaTh CBOW MPU3HAKU
Y 0COOEHHOCTH ITIOTOMCTBY.

HacnexyemocTh — 110151 TeHeTUYEeCKOW U3MEHUYHMBOCTH B 00111el (peHOTUITNYeCKOu
M3MEHYMBOCTHU MPHU3HaKa B KOHKPETHOM MOMYJISIIUHU.

HeasnenbHble reHbl — TeHbl, PacoyiaralIyecs B Pa3IMyHbIX JIOKyCax TOMOJIO-
TMYHBIX XPOMOCOM WJIY B Pa3HbIX XPOMOCOMaX.

Hopma peaknuu — CltocOOHOCTb TeHOTHIIA peardpoBaTh Ha U3MEHSIOIIMecs YCJio-
BUS PAa3BUTHSL.

OnToOrenes — MHAUBHIyaIbHOE PAa3BUTHE OPTraHU3Ma.

OpumxuH (ori) permmkanuu — yyactok monekyssl JJHK, ¢ koToporo mpoucxo-
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AT UHUIUAaIMs peruvkaruu JTHK.

Ilanmukcus — cBoO0OJIHOE CKpelllMBaHWe Pa3HOMOJbIX ocobeit. [TaHmMukcus BO3-
MO>KHA JIUIIIb B OYeHb OOJIBIIKX MOMYJISIUIX, He TI0JIBepralolIruXCsl TaBJIeHUIO OT-
6opa, MyTalyii U Ipyrux GakTOPOB 3BOJIIOIUHU.

IleHeTPpaHTHOCTH — BEPOSITHOCTb (PEHOTUIIMYECKOTO MPOSIBIEHUs TeHa, KOTopas
orpefiesisieTcs 1o Jjojie 0co0el, Y KOTOPBIX MPOSIBIISIETCS OXKUAaeMbli peHOTHII.
IlepBuuHbIe N0JIOBBIE IPU3HAKH — IPU3HAKY, MPeJICTaBJIeHHbIe OpraHaMu, MPU-
HMMAIOIIMMU y4YacTHe B IIPOIleccax BOCIIPOU3BOCTBA (raMeToreHe3 M OIIOOTBO-
peHue).

IlneiioTponusa — BIIMSHUE OJHOTO T'eHa Ha pa3BUTHeE IBYX WM Oojiee MPU3HAKOB
(MHOYXXeCTBEHHOe JIeHCTBHe I'eHa).

ITosr — COBOKYNMHOCTb MOP(QOJIOTHUYECKUX U (PU3UOJIOTUIECKUX ITPHU3HAKOB Opra-
HU3Ma, 00y CJIaBIIMBAOIINX MTOJIOBOE PAa3MHOXKEeHHe.

IMosmurnOpugHOe CKpenuBaHue — CKpeluBaHue 0Co0el, Y KOTOPbIX aHaM3UPY-
eTCsl HacJleIOBaHWe HeCKOJIbKUX Tap ajyleJIbHbIX TeHOB.

Ilonmumepu3anmss — MPOIeCC CUHTE3a BbICOKOMOJIEKYJISIPHOTO BeIlecTBa IMyTEM
MI0CJIeJIOBaTeIbHOTO TTPUCOeIMHEeHHsI MOJIeKYJl HU3KOMOJIeKYJIIPHOTO BelllecTBa K
aKTUBHOMY IIeHTPY, HaXOJISI1IeMyCsl Ha KOHIIe pacTyIleH Ielu.

Ilotumepus — MexaiebHOEe B3aMMOJENCTBHE, NPU KOTOPOM Ha TNPOsIBJIeHHE
OJIHOTO U TOTO >Xe MPU3HAKa BJIMSIOT HECKOJIbKO pa3HbIX, HO CXOJIHO JIEUCTBYIO-
X HeaJlIeJIbHbIX TeHOB.

ITonmumop¢$u3M — NpUCYTCTBUE B MOIMYJISIUA HECKOIbKUX GOPM reHa WU TpU-
3HaKa.

IMonunmnongusa — M3MeHeHHe YMC/Ia XpPOMOCOM, KpaTHOe TaIIOMIHOMY Habopy
XPOMOCOM.

IMomynsimus (reHermuyeckasi) — 3TO Ooublllasi TPyTIa KUBOTHBIX OJTHOTO BHIA,
HaCeJISIONUX OIpe/ielIeHHYI0 TePPUTOPUI0 U CBOOOJAHO PAa3MHOXAIOIIUXCS T10JIO0-
BbIM ITyTeM IIPY HaJIMYUU CITyYalHbIX CIIAPMBAHUM.

Hpaﬁmocoma — KOMILJIEKC Cl)epMEHTOB, B T.4. HpaﬁMHBH, O6€CH€‘II/IBaIOL[[I/Iﬁ CHHTEe3
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3amna3/IbIBAIOIIel 1ely B pPelUIMKaTHUBHOM BUJIKe TIOCPeJICTBOM oOpa3oBaHus dpar-
MeHTOB OKa3aku.

Penapamusa JIHK — BoccTaHoBieHue noBpexxaeHHOM CTpyKTyphbl JTHK.
Peminkanusa JIHK - nponecc, npu kotopoM uHbOpMaInus, 3aK0OJUPOBaHHAS
B IIOCJIeJIOBATEJIbHOCTU OCHOBAaHUHU MoJieKys poautenbckou JIHK, nmepenaercs
C MaKCUMaJIbHOU TOYHOCThIO ovyepHel JIHK.

PerutukoH — st0 yuyacrok JIHK ¢ opumkrHOM perumkanuu.

PHK (puboHyk/JIeHHOBasi KHCJI0TA) — OJHOIIENIOYHbIE MOJIMMEepHbIe MOJIeKY-
JIbl HYKJIEMHOBBIX KHCJIOT, YYaCTBYIOIIYe B IIpolleccax OWOCHHTe3a Oeyka U
BBITIOJIHSIONMe pa3Hble dyHkIuu (MPHK, TPHK, pPHK).

CaiT — y4acTOK MOJIeKYJIbl HyKJIEMHOBOU KHCJIOTHI.

CexBeHHpoOBaHHe O0HONOJIUMEPOB (0EJIKOB M HYKJIEHHOBBIX KHCJIOT) —
onpejiejieHUe UX MepBUYHOU aMUHOKHUCIIOTHOM WIU HYKJIEOTUAHOU I10C/Ie0-
BaTeJIbHOCTH.

Cenexknusi — HayKa O MeTOAAaX CO3J]JaHWS HOBBIX M COBEPIIEHCTBOBAHUS CyIIle-
CTBYIOIIIUX ITOPO/JI )KUBOTHBIX, COPTOB PACTeHUM M IITAMMOB MUKPOOPTaHU3MOB.
CHHTeHHOCTh — MPUHAJIJIEXKHOCTb Pa3HbIX CTPYKTYPHBIX T€HOB K OJIHOM TpyTIe
CLeIlJIeHHS.

CxpuHuHr (IIpoceMBaHHe) — MAaCcCOBOe 00C/e/IoBaHHe Pa3HbIX MOITYJISIIUN
JUISl IpeJIBAapUTEJIbHOTO BBISBIIEHUS] 0co0el ¢ maTtosioruei. CrienmdpuyecKkuit
reH MOXHO OOHApy>XHUThb TOJIbKO TOTJIa, KOTJAa OH BCTpedaeTcs B ajljIeJIbHbIX
aJIbTePHATUBHBIX (OpMax, OKa3bIBAIOIIMX pa3jIWYHOEe BJIHSIHHE HAa OJWH U
TOT ke PeHOTUITNYeCKUI IPU3HAK.

Comarudeckue NpHU3HAKHM OPraHU3MOB, XapaKTepu3yoniye moJi:

a) cuemieHHbIe ¢ moyoM (X- u Y-cIerieHHbIe IPU3HAKU) — TIPU3HAKH, KOHTPO-
JIMpyeMble TeHaMH, PAaCIOJIOXKeHHBIMU TOJIBKO B IOJIOBBIX XPOMOCOMaX;

6) 4acTU4YHO CHeIUIeHHbIe C I0JIOM — NPU3HAKY, JIeTepMUHUpPYeMble aJljiesiMu
VMMEIOIMMUCS KaK B X-, TaK U B Y- XpPOMOCOMAax, Ha TOMOJIOTUYHBIX y4aCTKaX KO-

TOPBIX HIEeT KPOCCHHIOBep. HacnenoBanme Takux IIPU3HAKOB HE OTJIMYdeTCd OT
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MIPU3HAKOB, TeHbI KOTOPBIX JIOKAJIM30BaHbI B ayTOCOMaAX.
B) OrpaHHMYeHHbIe M0JIOM — [IPH3HAKH, KOTOpPbIe 00YyCJIOBJIeHbl TeHaMU, PacIiojio-
>)KeHHBIMM B ayTOCOMaX, HO MPOSIBIISIFOTCS TOJIBKO y OJTHOTO U3 TIOJIOB.

I) 3aBHCHMBIe OT II0JIa — IPU3HAKW, KOHTPOJIHWPYyeMble TeHaMu, pacloJio-
>)KeHHbIMM B ayTOCOMaxX, HO CTelleHb UX MPOSBJIEHUS pa3jInudyHa y pPa3HbIX I10-
JIOB.

TpaHcayknusa — nepeHoc BUpycoM (bakTepuodar) HacjeIcCTBeHHOM uHdpopMa-
uu B Bujie pparmenrta [[HK ot ogHoro mramma 6aktepuil (OHOP) K APyroMy
(perumnueHT), B pe3yJibTaTe 4ero MpoOHUCXOJIUT U3MeHeHre MMPHU3HAKOB OaKTepu-
QJIbHOU KJIETKWU.

Tpauckpunuus («mepenuchIBaHHe») — CIYUTHIBAaHWE HACJIeJCTBeHHOW WHPOP-
Malli¥ TIpU 3KCIIPeCCHUU TeHa; NepeHocC reHetndeckor nHpopmaiuu ot JJTHK k
PHK.

Tpancnsauusa («mepemada») — 3TO CUHTe3 OEJIKOBOUW MOJIEKYJIBl UK TIePeBOJIOB
rocjeioBaTelibHOCTA ocHOBaHWM MPHK B mocieioBaTe/ibHOCTh aMUHOKMUCIIOT
B HOJIUIIEIITUHOU IIeTN.

Tpaucno3on — cermenT JIHK, cnocoOHBIN M3MEHUTH JIOKAJIU3AIIUIO B Ipejesiax
reHoma, HeCyIIMi OJWH WIN HEeCKOJIbKO T'eHOB, OrpaHUYeHHbIN ¢ 06erX CTOPOH
WJIeHTUYHBIMU WHCEPIIMOHHBIMHU I0C/Ie0BaTeJIbHOCTSIMU, KOTOPble obecrevu-
BalOT TPAHCII030HY CITOCOOHOCTH TTlepeMeliaThCsl U3 OJTHOTO JIOKYyCa B APYTOM.
Tpancdopmanusa — u3aMeHeHHe HACIeJICTBeHHOTO MPU3HAKa Yy 6akTepull myTeM
npoHukHoBeHus B Hee JIHK oT gpyroi 6akTepuasibHOW KIIETKH.

Tpucomust — Hajguuve A0OABOYHOM XPOMOCOMBI B KapHUOTUIIE IUTMJIOWUIHOTO
OpraHU3Ma; BUJI TIOJINCOMUU, NIPU KOTOPOU MMEIOTCSI TPU TOMOJIOTUYHBIE XPO-
MOCOMBI (MHIWBUJ, C TPUCOMUEN Ha3bIBAETCS TPUCOMUKOM).

denokonus — HeHacJeayeMasi GeHOTUNMYeCcKass MOTUUKAIMSI, BOSHUKAIOIIAS
T10]1 BJIMSIHAEM BHeIIHUX (aKTOPOB U KOMUPYIOIasi HEKOTOPble MyTalluU.
Pdu3zndeckoe KapTUPOBaHHe — OlpeJieieHhe PACCTOSIHUS MeX]ly MapKepamMu B

KaXkJIOM XpOMOCOMe, KOTOpOe BbIPaXKaeTCsl B HyKJIeOTHIaX.
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Xwua3ma — Habsro/1aeMoe 1MoJi MUKPOCKOIIOM TIPOsIBJIeHHMe KPOCCUHTOBepa, XU-
a3Mbl CTAHOBSTCS OTYETJIMBO BUJIUMBIMU Ha CTaJVU JUIUIOTEHBI, KOT[a pacxo-
TSIIIMecs TOMOJIOTH OCTalOTCS COeJIMHEHHBIMU TOJIbKO XHa3MaMH.

Xumepa — 0cobb, coCTOSIAs U3 UAUOTUITMYECKH Pa3IUYHBIX KJIETOK WU KJle-
TOYHBIX CUCTeM. XUMepbl MOTYT BO3HUKATh ITyTeM IIPUBUBKH, ITOCJIe TKAaHEBOU
TPAHCIUIAHTAIIUM, [IPU HAPYIIIeHUM MPoIlecca MUTO3a, IPU MyTUPOBAaHUHU T'€HOB,
CITy4YallHOM COPTHUPOBKE BHYTPUKJIETOYHBIX OpraHesUl: IJIaCTHUIHbIe XWMepHl,
MUTOXOHJIpUAJIbHbIEe XUMepHI.

XpomaTtuasl — CyObeJIMHUIIBI Py TUIMITUPOBAHHOW XPOMOCOMBI.

XpomMaTHH — CJI0XKHBIM HyKJIeonpoTenHOBbIN kKoMiuiekc JIHK ¢ 6enkamu rucro-
HaMHU.

XPpOMOCOMHBINH HADOP — COBOKYITHOCTh XPOMOCOM B siJipe HOPMaJIbHOU rame-
Thl WU 3UTOTHI.

XpoMocoMBI — BHYTpHsiJiIepHble CTPYKTYpHI, cojiepxatie mosiekyJibl JIHK, cy-
IIepCKPy4YeHHbIe 3a CYeT B3aUMOJIeUCTBUS C TUCTOHOBBIMU OeJIKaMHU.
X-cluenieHHble NPH3HAKM — [PU3HAKW, JIeTeDMUHUpYeMble TeHaMH,
PacCIIOJIOKEeHHBIMUA B y4aCTKaX X-XPOMOCOMBI, He SIBJISIOIIUXCS T'OMOJIOTUYHBIMU
Y-XpOMOCOMBI.

IlenTpomepa — nepBUYHas IepeTsikka XpOMOCOMbI. O6JIaCTh XpOMOCOMBI, KOTO-
pasi BMecTe C KWHETOXOpPOM (CTPYKTYPOH, COCTOsIIlel B OCHOBHOM M3 OeJIKOB) OT-
BETCTBEHHA 3a IIPaBWIbHOE PAacXOXeHHWe XPOMOCOM B JI0YepHHe KJIeTKU B XOfle
KJIETOYHOTO JefieHus. Jlokanmu3alus 1ieHTpoMephl orpefiefisieT popMy XPOMOCOM.
DK30H — PparMeHT MPepbIBUCTOIO T'eHa, HeCyIIdid WHQOpPMAaIMIO O IOCJeI0Ba-
TeJIbHOCTA aMUHOKHUCJIOT B TOJIUIIEITH]Ie, NTPephIBAIOIINICS MHTPOHAMU U COXpa-
Hsromuics B 3pesior nPHK.

DKCIpPecCUBHOCTH — CTelleHb BbIPAXKeHHOCTU MeHeTUYeCKHU JIeTepPMUHUPOBAH-
HOT'O MPU3HAaKa.

DKcrpeccHus reHa — aKTUBU3aIMs TPAHCKPUIIIIUN T'eHa.

JmucTa3 — MexaslellbHOe B3aHMMOeM1CTBHe, IIp1 KOTOPOM OJIWH JOMUHAHTHBIN
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reH Mo/IaBJIsieT AeHCTBUe IPYroro HeajuleJIbHOTO JOMUHAHTHOIO T'eHa.

JTanbl TPAHCISAIUN:

UHHOMANM — nepBas $a3a TPaHCIISIMM, B IIporecce KOTOPOM C MH(POPMAIMOH-
Hout PHK cBsizbiBatoTcst pubocoma 1 ocobast mHUIIMUpYoiias TpaHcnoptHas PHK
3JIOHTalMsI — 3Tall, HA KOTOPOM MPOMCXOJUT CUHTE3 MOJUIeNTUIHON 1enu. Ode-
PeaHOCTb MPUCOeANHSIEMbIX aMUHOKHUCIIOT OTIpeJlesisieTCsl OuepeJHOCTbI0 KOJIOHOB.
TePMHHANUsI — OCTAaHOBKA IIpollecca TPAHCJSIIMM IO JIOCTHXKEeHWH pUuboCcoMoun
CTOII-KOJIOHA.

JyXpoMaTHH — Y4YaCTKHA XPOMOCOM, IOJIBepraroiinecs JIeKOHIeHCAIluhd B UH-
Tepdas3HbIX sipax, COCTOSAT U3 GYHKIIMOHAJIBHO aKTUBHOT'O TeHETUYeCKOro Ma-
Tepuala.

AnphINIKOBBIM OPraHU3aTop — 00/1aCThb XPOMOCOMBI, CcofiepXkalllasi TeHbl, KO-

nupytomue pPHK.
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