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1. KOHCHEKT JIEKIIUIA

1.1 Jleknus Nel (2 gaca)
Tema: «BBeneHue B 001IyI0 TEHETHKY

1.1.1 Bonpochl JieKnum:
1. 'eneTuka Kak HayKa O HacJE€ICTBEHHOCTH U U3MEHYHBOCTH
2. DTanbl pa3BUTHS TEHETUKHU
3. Meroabl TeHETUKH

1.1.2 KpaTkoe conep:kaHue BOIPOCOB:
1. I'eHeTuka Kak Hayka O HAacJIEACTBEHHOCTH U U3MEHUYUBOCTH

I'eHeTHKa (OT Tpey. genesis— MPOUCXOXKICHHE) - HayKa O HACJICACTBEHHOCTH U U3MEHYMBOCTH
opranu3moB. Tepmun «l'eHeTuka» npemyioxuia B 1906 r. V. baTcon.

Hacneocmeennocms - CBOWCTBO JKUBBIX CYIIECTB OOECHEYMBATh MAaTEPUATBHYIO U
(GYHKIIMOHAJIBHYIO TPEEMCTBEHHOCTh MEXIY IOKOJICHHSIMH, a Takke O0O0YCIOBIUBATh
crenupuUIecKril XapakTep WHIANBUAYAIBHOTO PAa3BUTHS B ONPEICICHHBIX YCIOBUSX BHEIIHEH
Cpenbl.

H3menuueocmsb - 370 BOSHUKHOBEHHUE Pa3IMUMi MEKIy OpraHM3MaMu 110 psALy NPU3HAKOB U
CBOMCTB.

HacneactBeHHOCTh, M3MEHUMBOCT U OTOOP — OCHOBa 3BOJNIONMH. braromapss UM BO3HHKIIO

OTPOMHOE pa3HOOOpa3ue JKHMBBIX CYIIECTB Ha 3emie. MyTaluu TOCTaBISIOT TEPBUYHBIN

MaTepHuai A HBOJIONUH. B pesynbraTe 0TOOpa COXpaHAIOTCS IMOJIOKUTENbHBIC MPU3HAKH U

CBOICTBa, KOTOpBIe Ojarojapsi HACIEACTBEHHOCTH MEPeNaloTCs M3 MOKOJIEHUS B IOKOJEHHE.

3HaHHE 3aKOHOMEPHOCTEW HACIIEJCTBEHHOCTH M U3MEHYMBOCTU CIIOCOOCTBYET Oojiee ObICTpOMY

CO3JJaHUIO HOBBIX MOPOJI ’KUBOTHBIX, COPTOB PACTEHUH U IITAMMOB MHUKPOOPTaHU3MOB.

C. M. TepuieH30H BBIJENSET YEThIPE OCHOBHBIE TEOPETHUYECKHE IPOOIEMBl, H3ydaeMble

TE€HETUKOMU:

1. XpaHeHus reHeTHYeckor MHPOpMaIuu (re 1 KakuM 00pa3oM 3aK0IMpOBaHa FeHeTHYecKast

uHpopmarus);

2. mepeiaya reHeTUYEeCKO NH(OPMAIMH OT KIETKH K KJIETKE, OT MMOKOJICHUS K MOKOJICHHUIO;

3. peanu3anuu reHeTuyeckoi nHGoOpMaluy B IPOIlecce OHTOTeHEe3a;

4. U3MEHEHUS TCHETUYECKOMN uHpopMauu B rpouecce MYyTalUu.
bypHOe pa3BUTHE I'€HETHMKH CBSI3aHO C TEM, YTO OHA OTKPBIBAET BO3MO>KHOCTH ITO3HAHMS

SIBJICHUM >KW3HU WM HaMedaeT IYyTU YIPABJICHUHN €10. B Hacrosiiee BpeMs I'€HETHKa 3aHUMAcT

IEeHTpabHOE MecTo B Owonornu. HaGmromaercss Bce Oojiee TecHash WHTErpanusl TEHETHKH,

CEJICKIINH, BETepUHAPHH, OMOXMMHUHU W JPYTHMX HayK. B pe3ynbTare MHTErpaluyd TEHETHKU U

BETEPUHAPUU BO3HUKIIA BETEPUHAPHAS EHETUKA.

BerepunapHasi reHeTHKa — HayKa, H3y4arollasi HacJIe10BaHUE I'€HOB, YTO ITO3BOJIUT
MOBBICUTH TPOAYKTUBHOCTH KHUBOTHBIX, PE3UCTEHTHOCTh K OOJIE3HSM, IIOJaBUTh MPOSIBICHHE
HEeXeJaTeJIbHbIX TPU3HAKOB.

Ilepen BeTeprHApHON T€HETUKOM CTABATCSA 3aJa4H:
1. n3ydyeHne HacIEeICTBEHHBIX aHOMAJINIA;
2. pa3paboTKa METOOB BBISIBJICHUS T€TEPO3UTOTHBIX HOCUTENEH HACIEACTBEHHBIX aHOMAIINI;
3. KOHTpOJIMpOBaHUE (MOHUTOPHUHT) PACIPOCTPAHEHHUS BPEIHBIX T€HOB B MOMYJSALUIX U UX
3IMMUHALNSA;
4. IUTOTCHETUYECKUI aHAIN3 )KUBOTHBIX B CBSA3H C 3a00JIEBaHUSIMH;
5. U3y4YeHue reHeTUKA IMMYHUTETA;
6. U3y4eHNE T€HETUKH TATOT€HHOCTH U BUPYJIIEHTHOCTH MUKPOOPIaHU3MOB, a TaKXKe
B3aMMOJIEICTBIE MUKPO- U MAaKpPOOPTaHNU3MOB;



7. u3ydeHue O6oyie3Hel C HACIeACTBEHHBIM PEAPACIIONOKEHUEM;

8. pa3paboTKa METOI0B PAHHETO BBISBICHUS (T. €. MAPKEPOB) YCTOHYMBOCTH BOCIIPUUMUYUBOCTH
opranusMa K 00JIe3HSIM, B TOM YHCJIE IIPH OTCYTCTBUU MH(PEKIIMOHHOTO (OHA;

9. wn3ydeHHWe BIMAHUS BPEIHBIX SKOJOTMYECKMX BEIIECTB HA HACJIEICTBEHHBIN ammapat
KHBOTHBIX;

10. n3y4eHne reHeTHYEeCKH AeTePMUHNPOBAHHBIX PEAKINI KUBOTHBIX HA JICKAPCTBEHHBIC
npenaparhl;

11. co3nanne ycTOWYMBBIX K OOJIE3HSIM, C HU3KMM T'€HETHYECKUM I'PY30M U IPUCTIOCOOIEHHBIX K
OTIpeIeIEHHBIM YCIIOBUSM CPEMIbl CTaj, JIMHUH, TUTIOB, opoA. [Tocinennue aBe npodiembr —
HpeIMET N3YyUYCHHUS CEIEKIINOHHO-BETEPUHAPHON TeHETHKH;

12. ncnonp30BaHNE METOIOB OMOTEXHOJIOTUH JUUISI TOBBIIIEHUS! PE3UCTEHTHOCTH JKUBOTHBIX K
O0JE3HSM.

2. Dramnbl pa3BUTHUS TEHETUKHU

Jaroi poxxaeHus reHeTuky npuHaTo curtath 1900 r., korna I'. ne @pus, K. Koppenc u 3.
Uepmak nepeoTkpblin 3akonbl ['. Mennens (1865). B pa3Butuu reHeTUKM MOXKHO BBIIETUTH TPU
JTarna:

nepBeid (¢ 1900 mo 1925 r.) — »dTanm KIacCHYeCKOW TreHeTHUKU. B »ToT mepuon ObuLTn
NEPEOTKPBITHI U OATBEPHKIAECHBI HA MHOTMX BU/IAX PACTEHHUU W KMBOTHBIX 3aKOHBI I'. Mennens,
co3ziaHa xpomocoMHas Teopus HacnenctBeHHocTH (T. I'. Mopran);

BTOpoi (¢ 1926 mo 1953 r.) — 3Tam MUPOKOTO pa3BepTHIBaHUs PAOOT MO HMCKYCCTBEHHOMY
mytarenesy (I'. Memiep u ap.). B 310 Bpems ObIIO MOKa3aHO CIOKHOE CTPOCHHUE U IPOOUMOCTD
reHa, 3aJI0)KeHbl OCHOBbI OWOXMMHYECKOM, MOMYJISIUOHHOW W HBOJIIOLMOHHOW TI'€HETHKH,
nokaszaHo, yto mojekyina JIHK sBisercs HocuTenem HacnencTBeHHoi nndopmarmu (O. DBepu u
IIp.)» OB 3aJI0KEHBI OCHOBBI BETEpUHAPHOIN T'€HETHKU;

TpeTuit (HaumHasg ¢ 1953 1.) — 3Tanm COBpEeMEHHOW TE€HETHUKH, IS KOTOPOTO XapaKTEpPHBI
UCCIICIOBaHMsI SIBJICHUH HACIIEJCTBEHHOCTH Ha MOJEKYISIpHOM YpoBHE. bblma oTkpeiTa
crpykrypa mojekynasl JIHK (®@. Kpuk, [Ix. Yorcon), pacmudpoBan renernueckuii kom (.
Kpuk, M. Hupenbepr, C. Ouoa, JI. Marteun u ap.), XUMUYECKUM ITyTeM cuHTe3upoBaH reH (I
Kopana).

B mHacTosmee BpeMs yCHElIHO pa3BUBAETCS I'€HETWYecKas MH)KEHEpHsl, JaBIlas BO3MOKHOCTh
NEPEHOCUTh T'e€Hbl W3 OJHOrO0 OpraHuW3Ma B JPYroi. 3HAUUTENbHBIC JTOCTHXKEHHUS MMEIOTCS B
00J1acTl TeHETUKN MUKPOOPTaHU3MOB, PACTEHU.

Bonbioit Bkilag B pa3BUTHE TEHETUKU BHECIU OTEUECTBEHHBIE yueHble. HayuHble reHeTuueckue
mkonbl co3ganel H. K. KombsrioBeim, 10. A. @ununuenko, H. Y. Basunossim, A. C. CepebpoB-
ckuM. I'. A, Hagcon u I'. C. @winnnoB nojgydyniaud UCKYCCTBEHHbIM IyTeM Mytauuu. H. W.
BaBuiioB chopmynupoBas 3aKOH TOMOJIOTHYECKUX PsIIOB HACIEICTBEHHOW n3MeHunBocTu. I, JI.
Kapnieuenko mnpeanoxun MeToj HpeojofieHust Oecruionus y OoTAajdeHHbIX rudpumon. A. C.
CepeOpoBCcKUid U Ap. MOKa3alM CIOXKHOE cTpoeHue u apooumocts reHa. C. C. YeTBepukoB —
OCHOBATENb yY€HUs O TeHeTuke nonyiauui. b. JI. ActaypoB Ha TyTOBOM IIETKONPSIIE A0Ka3all
BO3MO)KHOCTb MCKYCCTBEHHOI'O PpEryJUpOBaHUs II0jla. bonpmioll BKIIQJ B CTAHOBIICHHE
BeTepUHAPHOW T'eHETHKH B Hallel ctpane BHec akagemuk JI. K. Opuet. B HoBocubupcke co3znan
nepBblidi HUW BeTeprHapHON F€HETUKHU U CEIIEKIUH.

3HavYeHNEe TeHETUKU JUTSl TIPAaKTUKU. Bonblioe 3HaYeHWe MMEIOT TEOPETHUYECKHE MCCIICIOBAHMS
no mpoOiieMaM TEHETUYEeCKOW WHXCHEPHUH B CEIICKIIMH PACTeHUH, MHUKPOOPTaHM3MOB U
JKUBOTHBIX, pa3paboTke O6osee 3PEKTUBHBIX METOJIOB M CPEICTB MPEAYIPEKACHUS O0Ne3HEH 1
JICUEHUsI )KUBOTHEIX. B 60HBIHOﬁ CTCIICHU OT YCIICIIHOI'O pa3BUTHA I'CHCTHKU 3aBUCAT PCIICHUC



poOJIeMbl MHIIEBBIX PECYPCOB, OXpaHa 370POBbS YeJIOBEKa U KMBOTHBIX, OOph0a C HACIEACT-
BEHHBIMHU OOJIC3HSIMH, OXpaHa OKPY>KarOIIEeH CPebl.

@DyHaMEeHTaIbHBIE OTKPHITHSI B COBPEMEHHOM I'€HETHKE pEealu3yroTCs B CEJCKIUH PacTeHH,
KUBOTHBIX ¥ MHKPOOPTaHH3MOB. 3a MOCJIEIHHUE TObl CO3/1aHbl THOPHUIBI SIUMEHS M TIIECHHIIBI,
STUMEHSI, P>KH, BBIBEICHBI COpTa MIIIECHUIIBI, crIocoOHbBIe AaBaTh Oojiee 100 meHTHEpOB 3epHa ¢ 1
ra, BBICOKOMACJIMYHbIE COPTA MOJCOJIHEYHUKA C COAEpKAHUEM KUpa B ceMeHax 110 55 %, copt
NOJCOJTHEYHUKA, MAacjlo KOTOpOro IO COCTaBy CXOJHO C OJIMBKOBBIM. BbiBeneHsbl
¢uTODTOPOYCTOMUNBBIC U PAKOYCTOWYHMBBIC COPTA KapTO(es, TPUIUIONIHAS caxapHas CBEKJIa U
MHOIO JpYrMX COpPTOB pacTeHuil. B pacTeHumeBOACTBE HIMPOKO HCIONb3YEeTCS SBICHHE
TOTUMOTEHTHOCTH, T. €. CIIOCOOHOCTH JII0OOH COMAaTWYeCKOM KJIETKH JaTh HAdajo PACTCHHIO.
Pa3zpaGoTan MeTOJ MUKPOKJIOHAJIBHOTO Pa3MHOKEHHsSI HOBOTO COpPTa BUHOIPaa, yCTOWYMBOIO K
¢dmokcepe.

3. MeToapl TEHETUKHT

SIBneHus  HAClIEACTBEHHOCTH M  M3MEHUMBOCTH HAa  MOJIEKYJSPHOM, KIJIETOYHOM,
OpraHU3MEHHOM U TOMYJSIUOHHOM YpPOBHSIX H3Y4aloT, HCIOJIb3YS CJEAYIOIINEe OCHOBHBIE
METO/bL:

Tubpudonocuueckuii anaiu3 OCHOBAH HA WCIOJIB30BAHWU CHCTEMBI CKPCUIMBAHUS B psIe
IIOKOJICHUM  JUI  OIpEACIICHHWs  XapakTepa HAclleJOBaHUsA IIPU3HAKOB W  CBOMCTB.
['uOpumoorndeckuii aHauu3 — OCHOBHOM METO]T TCHETHKHU.

l'eneanocuueckuti memoo 3aKIIOYaeTCsl B HCIONB30BAaHUM POJOCIOBHBIX JJIs HM3y4EHUS
3aKOHOMEPHOCTEW HaClIeZIOBAaHMs MPU3HAKOB, B TOM YHUCIIC HACIEACTBEHHBIX OOJe3HEH. DTOT
METOJ B IMEPBYID OYEpenb NPUMEHSETCS IPU H3YYEHUH HACIEICTBEHHOCTU 4YEJlOBEKa H
MEIJIEHHO IJIOALINXCS KUBOTHBIX.

Llumocenemuueckuti memod CIYXHUT AT W3YYEHUS CTPOCHHUS XPOMOCOM, MX PEIUIMKALUU U
(GYHKIIMOHUPOBAHMSI, XPOMOCOMHBIX MEPECTPOCK U U3MEHUYMBOCTU uducia xpomocoMm. C momo-
b0 IIUTOTCHETUKH BBISBISIIOT pa3Hble OONE3HW W aHOMAJIMU, CBS3aHHBIC C HAPYIICHHEM B
CTPOEHUH XPOMOCOM U U3MEHEHUEM HX YHCIIa.

THonynayuonno-cmamucmuveckuti  Memoo TPUMEHAETCS Tpu  00pabOTKe pe3yiIbTaToB
CKPCIMBAHUM, W3YYCHMHM CBSA3M MEXKIy INPU3HAKAMHU, AHAJIN3€ TE€HETUYECKOW CTPYKTYpPBI
HOMYJISIUM, pacIpOCTPaHEHUH FEHETUUECKUX aHOMAJIMH B MOMYJISLUAX U T. 1.

UmmyHnoeenemuueckutl memoo BKIIOYAET CEPOJIOTMUECKUE METOIbI, MMMYHORIIEKTpOPope3 U
Jp., KOTOPBIC UCTIOIB3YIOT JUISI M3y4eHUs TPYII KPOBH, OCITIKOB M ()EPMEHTOB CHIBOPOTKH KPOBH
TkaHel. C ero mMoMOIIbI0 MOXXHO YCTAHOBUTH MMMYHOJIOTHYECKYIO HECOBMECTUMOCTbD, BBISIBUTH
UMMYHOAE(UITATHI, MO3aUIU3M OJTM3HEIIOB U T. .

Onmocenemuyueckuti MemoO WCHONB3YIOT Ul aHalIM3a JACHCTBHS M TPOSBICHHUS TE€HOB B
OHTOT€HE3€¢ IPHU PA3JIMYHBIX YCIOBHAX cpenbl. s M3ydeHMs SBICHHM HACIEACTBEHHOCTH U
U3MEHYMBOCTHU HCTIONIB3YIOT OMOXUMHUYECKUH, (PU3NOTOTHUECKUN U JPYTUEe METOIBI.

Memoobl eenemuueckoll uHICeHepuu TIUPOKO TPHUMEHSIOTCS B OHOTEXHOJOTHH (00JIacTh
HAay4YHO-TEXHUYECKOTO  MPOTpecca,  HCIOJIb3YIOMmas  OWOJOTHYECKHE  IMPOIEeCChl s
MPOMBILIUICHHBIX 1ieNielt). MeroaoM renerndeckoit nuxenepur Bo BHUU renerrku u cenexuuu
MIPOMBIIUICHHBIX MHMKPOOPTaHW3MOB CO3/1aH TMPOMBIIIIECHHBIA MITaMM KHIIEYHOW MaJOYKH,
OpOAYLMPYIOUIMA amMuHOKUCIOTY l-TpeonuH (1o 30 r/m pacTtBopa), a Takxke MITaMM —



IOpOAYLEHT BUTaMHHA Br — pubodnaBuna. B MHcTUTyTe OMOOpraHWYECKOW XMUMHH CO3/aH
MITaMM KUIIEYHOW TaJO4YKH, CUHTE3Wpyronmid uHTepdepon demoBeka. Co3mMaHBl IITaMMBbI
OaKTepHii, MPOaYLIUPYIOIINE AMUHOKHUCIOTY JIM3UH, TOPMOH pOCTa YelOBEKa COMATOTPOIHH,
OaxkTepuu, MpeBpallalolie LEUII0I03y B caxap, U T. A. Benyrcs paboThl 1O BBEIEHHUIO B
NEeKapCKUe JPOXOKU T'€HOB, KOAWPYIOIIMX Takue Oenkd, Kak oBalib-OyMHH (OEOK KypHHOTO
gifiia) 1 MUO3uH (Oemok Mbimd). [TomydeHsl mTamMMbl OakTepHii, CHHTE3UPYIOIINE WHCYJIUH
YeloBeKa. YCIEHIHO pa3paldaThIBAIOTCS METOJbl MHKPOOHMOIOTHYECKOTO CHUHTE3a BaKIMH H
CBIBOPOTOK.

B KNBOTHOBOJACTBC METOAbI TCHCTUKH UCIIOJIb3YIOT!:

1. mpu BBIBEICHUU JIMHAN u opoJ J)KUBOTHBIX, YCTOHYHUBBIX K
00JIe3HSIM;

2. nns yTOUHEHUS MPOUCXOXKIECHUS KUBOTHBIX;

3. TpH OLIEHKE MPOU3BOAUTENEH MO KAYECTBY MOTOMCTBA;

4. Opu IIUTOTEHETUYECKOW aTTEeCTAllui TPOU3BOIUTENIEH;

5. B IYLIHOM 3BEPOBOJICTBE;

6. s U3y4eHUs BIIUSIHUS 9KOJIOTHYECKH BPEIHBIX BEIIECTB Ha

HacJIeICTBEHHBIN afrmapar KUBOTHBIX U T. O.
B Hacrosmee BPEMA I'CHETHUKA 3aHUMACTCA U3YUCHUCM CIICAYIOIMNX OCHOBHBIX HpO6J’IeMI

1. mpoBoAsATCS OOLIMpHBIE HCCIENOBaHUS B O0JACTH TI€HETUYECKOM MHKEHEPHUHM C IEIbIO
MOJy4EeHHUsI B JIOCTATOYHOM KOJMUYECTBE MHCYJIMHA, HHTEpPEpOHa, aHTUOMOTUKOB, BUTAMUHOB,
HE3aMEHHUMBIX aMUHOKHCIIOT, KOPMOBBIX U IHILEBBIX O€JIKOB, OMOJOIMUECKUX CPEACTB 3aIlUTHI
pacTeHu U T. 1.;

2. pemiaeTcst OJ{Ha U3 CTPATETHUECKUX 3a7a4y FeHETUKU — PEryNALus U YIpaBleHHE JACHCTBHEM
TeHOB B OHTOTeHe3e. HeoOX0auMOo BBISICHUTH IMYTH pealu3aliil T'eHeTHYeCKol MH(popManuu B
IpU3HAK B TPOLIECCE OHTOreHe3a. Takue MaHUIYISLUU YK€ NpPOBOAAT y am@uOuii, polo,
mblmeil. Pa3pabareiBaloTCs METONBI TONYyYEHHS TE€HETHYEeCKMX KOMHUI BBINAIOIIUXCS 10
IPOAYKTUBHOCTH U YCTOWYMBOCTH K OOJIE3HSAM JKUBOTHBIX;

3. pemacTcAa npo6neMa 3alllMTBl HACJIICACTBCHHOCTHU YCJIOBEKA MW XHMBOTHBIX I MYTAar¢HHOI'O
JIeHCTBUS paguani 1 XUMHUYCCKUX MYTAarcHOB CPCABI;

4. uccleayrTCsl BOIIPOCKI OOPHOBI ¢ HACIEACTBEHHBIMUA OOJIE3HSMHU Y YEJIOBEKA U KUBOTHBIX,
CO3JIaHUs JTUHUH, TIOPOJI, YCTOWUUBBIX K OOJIC3HSIM.

1.2 Jleknus Ne2 (2 yaca)
Tema: «l{uTonoruuecKkrue OCHOBEI HACIEICTBEHHOCTH

1.2.1 Bonpochl JieKIum:

1. Knerka xak reneruueckas cucrema (Kapuorumn. ['enom)
2. Muro3
3. Meiio3

1.2.2 Kparkoe coaepxanue BONPOCOB:



1. Knerka kak renernueckas cuctema (Kapuorumn. I'enom).

OpI‘aHI/IBM JKUBOTHBIX COCTOUT U3 MUIUIMAPAOB KIJICTOK, U BCC OHHU BCAYT HA4YaJIO0O OT IABYX
MOJIOBBIX KJIETOK (TaMeT) — OTIIOBCKOTO C'TIEp-MUSI U MAaTEPUHCKOM stittiekneTku. [Ipu cnusaun
TraMCT — OIINIOAOTBOPCHUHN HAYUMHAKOTCA CJIOKHBIC IIPOUCCChI PA3MHOXKCHUS, NCICHUSA KIICTOK U
UX CTPYKTYp, AuddepeHuranud TKaHed, (OpMUPOBAaHUS OpPraHOB, CTAHOBJIEHHUS BUIOBBIX,
MOPOJHBIX U WHAMBHIYaJIbHBIX OCOOCHHOCTEH OyAyIIUX TEJAT, XKepedsT, mopocsAT U T. 1. DTH
MPOLIECCH PEATU3YIOTCS MOl CTPOIMM IeHEeTHYeCKUM KOHTposieM. CyliecTBYIOT MaTepuaabHbIe
HOCHUTCIIM HACJICACTBCHHOCTHU, KOTOPBLIC JIOKAJIMU30BAHBI T'JIAaBHBIM 06pa30M B d[pax KICTOK.
Baxnyio ponp B peanu3alii TE€HETHMYECKON MpPOTrpamMMbl BBHIMOJIHSIIOT OPraHOUIbl KIIETKU:
pUOOCOMBI, MUTOXOHJAPHU. AHAIN3 TEHETHUECKUX CTPYKTYP KIETOK, MX KOJIWYECTBEHHOW M
KauyeCTBEHHOW M3MEHYHMBOCTH COCTABJIAET MPEAMET MCCIEIOBaHUM IUTOreHeTUKH. B mocnennee
BpeMsi BO3HHMKJIO HOBOE HAIpaBJIEHHWE — BETEpUHApHas LMTOTEHETHMKA, OCHOBHAs 3ajada
KOTOPOM — M3Y4YEeHHE PacTpOCTPaHEHHsI XPOMOCOMHOM MAaTOJIOTUU B MOPO/IaX KUBOTHBIX.

2. Muro3

B ocHoBe pocra u nmuddepeHIpoBKH OpraHOB U TKaHEH KUBOTHBIX JICXKHUT Pa3MHOKECHUE
KJIETOK, CMEHAa OJHOTO KJIETOYHOIO MOKOJIEHHs Ha japyroe. KieTku Tena, uim coMaTU4YeCKHe
KJIETKH, Pa3HbIX TTOKOJICHUM cozepkKaT OJJMHAKOBOE KOJUYECTBO T'€HETUUECKOTO MaTepuana, 4YTo
o0ecnieunBaeTcs 0COOBIM MEXaHU3MOM JIEIICHHUSI, TOJyUYMBIIUM Ha3BaHUE MHUTO3.
B mporiecce MuTO3a BBIACISAIOT 1BE OCHOBHBIC CTAANH — UHTEP(a3y U COOCTBEHHO MUTO3.
HNuTtepdaza npeamecTByeT MUTO3y. B HEll BBIIETAIOT TpU NIEpHOIA:
1) npecunrernueckuii (Gi);
2) cuateTnueckuii (S) u
3) moctcunrernuecknii (G2). B Gi-nmepuone B KiieTke MPOUCXOAUT HakoruieHue Oenka, PHK u
JIPYTUX MPOIYKTOB, HEOOXOIUMBIX AJisi 00pa3oBaHUs KJIETOYHBIX CTPYKTYP M IOCIETYIOIIEro
neneHusa. B teuenme S-nepuoma cunrtesupyerca JHK u mpoucxomur ayropenpoaykuus
(camoyaBOEHHE) XPOMOCOM, YTO MPUBOAUT K BO3ZHHMKHOBEHHIO BTOpOi XxpomaTtuabl. B G2-ne-
puone npoaomkaercs cuate3 JJHK u GenkoB, HakarInBaeTcst SHEPTHUS.

Bpemst mpoxokaeHus KIETKaMU Pa3HBIX MEpUOa0B MHTep(da3bl HEOUHAKOBO. Tak, O JaHHBIM
JI. B. TpodumoBoi#i, KIETKH KOCTHOTO Mo3ra Kyp mpoxomst mnepuoabl Gi,S,G2 m mMuTO3a
cooTBeTcTBEHHO 3a 6, 7, 8 m 23 u. /IHK B Xpomocomax Takke CHUHTE3UPYETCS C pa3HOU
cKopocThio. Hammpumep, y KOpoB HamOOMBIIEH CKOPOCTHIO PEIUIMKAIIMK XapakTepuszyercs 14-s
xpomocoma. 3anepkka B peruukanuu (cuntese) JJHK Ha oTnenpHBIX XpoMOCOMaxX MOXKET OBITh
MPUYUHON BOSHUKHOBEHHUS MAaTOJIOTUN Y KUBOTHBIX.

Bcenen 3a mwnTepdaszoii HauMHAETCS NEJCHHE KJIETKH — MHUTO3. BBIIENSIOT 4YeThipe CTaJuu
MuTO3a: mpodaszy, Mmeradasy, anadasy, tenodasy. [Ipu n3yueHnn MUTO3a OCHOBHOEC BHUMaHUE
yIensieTcsl TOBEICHHUIO XpOMOocoM. B mpodaze XpomMocombl MPEeACTaBIsSIOT cOO0W KITyOOK
JUIMHHBIX TOHKUX XpOMaTHHOBBIX HUTEH. K KOHIly 3TO# (pa3bl MUTO3a JUIMHA UX YMEHbIIIAETCs 32
CUeT COHpalu3aluu MpUMEpHO B 25 pa3, HAOMIOAAEeTCA TAaKXKe pPa3pyIlICHUE SAPBIIIKA.
[IpenmonaratoT, 4YTO BEIIECTBO SAApPBIIIKA Y4acTBYeT B oOpa3oBaHUM BepeTeHa AeneHus. Hutu
BEPETCHA MPUKPEIUBIIOTCS K IEHTPUOISAM, KOTOpPbIE B O3TOT MEPHUOA YXKE pa3leluinuch M
HAXOJATCS Ha MPOTHBOIOJIIOXKHBIX TOJIOCAX KIETKH. 3aBepiuaercss mnpodasza paspylieHuem
SIIEPHON 000JIOUKH KIIETKH.

B meradaze yrouniieHHbIe CMpalM30BaHHBIE XPOMOCOMBI NEPEMEINAIOTCS B HKBATOPHAIBHYIO
IUIOCKOCTh KJIETKU. B 3TOT MoMeHT OHM HMMEIOT XapakTepHYIO ISl Kaxaod W3 HUX (opmy,
yI00HYIO IS TUTOT€HETHYECKOT0 aHAIIN3A.



Hauvanom anada3pl CUMTAlOT MOMEHT pa3JelieHHs] YIBOCHHBIX XPOMOCOM Ha XpOMAaTHUbI,
KOTOPBIE 3aTEM PACXOIATCS K IIPOTHUBOIIOIOKHBIM IOJII0CAM KIETKHU.

Bo Bpemsi Tenmodasbl CeCTpUHCKHE XpOMATH]bl JOCTUTAIOT MPOTUBOMOJIOXKHBIX IOJIOCOB U
necniupanu3yroTcs. Tak GpopmupyroTcs nBa nodepHux siapa. Hapsay ¢ neneHueM MaTepUHCKOTO
A1Ipa MPOUCXOIUT JIeJICHHE LIUTOIIa3Mbl, 00pa3oBaHHEe 000JI0UEK KIIETOK.

Takum 00pa3oMm, B MpOIlECCE MHUTO3a M3 OJHONW MATEPUHCKON KJIETKH BO3HHMKAIOT JBE
JOYepHHEe, CoJeprKalllue TakoW ke Habop XpOMOCOM, KaK M y HUCXOAHOH kieTku. OCHOBHOE
Ononornyeckoe 3Ha4€HHE MHUTO3a COCTOMT B TOYHOM DACIpPENEICHUH XPOMOCOM MEXKIY JABYMS
JOYEPHUMH KIJIETKaMH, TEM CaMbIM COXPaHSIOTCS MPEEeMCTBEHHOCTh XPOMOCOMHOI'O Habopa B
Py KIETOYHBIX MOKOJICHHWS M TOJHOICHHOCTh I'€HETHYECKOH MH(OpPMAIMH KaXJOW KIICTKH,
YTO HEOOXOMMO JIJIsl OCYIIECTBICHHUS OOIIUX U Cienn(PUIecKux (QyHKIUI )KUBOTO OpraHu3Ma.

3. Meiios

[Ipouecc pa3BUTHUS MOJIOBBIX KJIETOK HOCUT Ha3BaHHE TaMETOreHe3. Y CaMIIOB 3TOT MPOLECC
Ha3bIBACTCSI CIIEPMUOTCHE30M, a Y CaMOK - OBOTreHe30M. [lonoBbie KIETKH B Pa3BUTHH IOCIE-
JOBATE€IbHO  NPOXOAAT  CIEAYIOIIME CTaguu: pa3MHOXKEHMs, pOCTa, CO3pEBaHUs U
dbopmupoBanus. B cranuu pa3MHOKEHUS KIIETKH HHTEHCUBHO JEISATCS MUTOTHUYECKUM yTeM. B
CTaJIuM POCTA KJIETKU HAKAIUIMBAIOT MUTATEIbHbBIE BEIIECTBA, OCOOCHHO MPU OBOTCHE3E.

HanOonee OTBETCTBEHHBI MOMEHT C TOYKHM 3PEHHUS T'€HETHKU IpU O0Opa30BaHUU MOJOBBIX
KJIIETOK — MEH03 — IIpoLECC PEAyKLUMOHHOIO U DKBALMOHHOIO [EJICHUS OOLMTOB H
CIIEpMAaTOILMTOB, B PE3yIbTaTe€ KOTOPOrO 00pa3yroTCs MOJIOBbIE KJIETKHU C TaljouAHBIM Ha0OpOM
xpomocoM. PaccmoTpum Hamboliee BaKHbIE MOMEHTHI ITOBEICHUSI XpPOMOCOM B Meiioze. B aTom
npoliecce BBIACIAIOT IBE€ CTaAUM JeJIEHUS: 1) pelyKIIMOHHYIO U 2) 9KBALlMOHHYIO.

HenocpenctBenHo nepe; Me030M KIIETKH MOJIOBBIX XKelle3 HaXoAATCs B nHTepdase.

Peoyxyuonnoe denenue HaunHaetcst ¢ npodassl I, koTopas, moapasaenserca Ha 1Tk ¢a3. Ha

nepBoil craguu mpodasel | — JenToOHEMBI XpPOMOCOMBI JIE€CIHMPATN30BaHbl, OHUM B 2—35 pa3
JJIMHHEC MeTa(baSHBIX. HOI[ BHGKTpOHHBIM MI/IKpOCKOHOM MOXHO BUJACTH, YTO OHH COCTOAT H3
JIBYX XpOMaTH]Z, COCAWMHEHHBIX IeHTpomepoil. Ha cruepyromeil cragum — 3UTOHEMbI Ha-

ONI0JAI0TCA NMPUTSHKEHUE U CMsAHUE (KOHBIOTAIMsI) TOMOJOTMYHBIX XpoMmocoM. Kakmas mapa
KOHBIOTHPYIOIIUX XpPOMOCOM 00pa3yeT OMBAJIEHT, a M0 YHUCIy XpoMaTua — Terpaay. Ha atoit
CTaJuH TMPOUCXOTUT oOpazoBanme cuHanToHemMHOro komiuiekca (CK), Bxomsmiero B cocraB
ouBanenta. Hapymenune ¢opmupoBanus CK Mexay TroMOJOTHYHBIMH — XPOMOCOMaMU
HaOJIOAI0T Y TETEpO3UTOTHBIX HOCHTENEeH XPOMOCOMHBIX abepparuil. [lanee, Ha craguu
MaXUHEMBI, MPOUCXOIAT YTOJIIEHHE W YKOPOYEHHE XPOMOCOM, TaK 4YTO CECTPHUHCKHE
XPOMATHU/IBI CTAHOBSATCA XOPOLIO PA3IMUYMMBIMU, Ha OTHCNbHBIX W3 HUX MOXKHO BHUJIETH U
AJIPBILLIKH.

Crnenyromasi ¢ga3za — IUIJIOHEMa XapaKTEePHU3YeTCs TEM, YTO KOHBIOTHPYIOIIUE XPOMOCOMBI
HAYMHAIOT OTTAJIKMBATHCS W IMOCTENEHHO PAaCXOIATCS OT IEHTpOMEphl K KoHmaM. [Ipu sTom
00pa3yroTcs XapakTepHble (PUTyphl, HAMTOMHHAIOIINE TPEYECKYIO OYKBY «XH» (X) U MMOJTYYHUBIINE
BCJICJICTBHE ITOTO Ha3BaHWE XMa3Mbl. B TOYKax COMPUKOCHOBEHHSI TOMOJOTHYHBIX XPOMOCOM
BO3HUKAIOT pa3pbiBbl. OHU MOTYT OBITh OJMHAPHBIMH, JBOWHBIMH U OoJjiee CIOXKHBIMH. B
pe3yabTate  pa3pelBOB  00pa3yroTcs (parMeHThl  XpOMAaTHA, KOTOphIE 3aTe€M  MOTYT
BOCCOCAMHATHCS HA OPYrod XpOMOCOME, M3MEHSSI TeM CaMbiM KOMOWHAIIMIO TE€HETHYECKOTO
Marepuaia B KIETKE.



Oo0Omen yYdyaCTKaMu MCKAY 'OMOJIOTUYHBIMU XpOMOCOMAMU MMOJTYYUIT HA3BAHUC KPOCCUH206€epda.

Ha nocnenneii cranuu npodassl [— nuakunese NpoHCXOIUT pe3Koe YKOPOUCHHE XPOMOCOM, TaK
YTO K KOHILY 3TOM CTaJWM XPOMAaTHABI OCTAIOTCA CBA3aHHBIMU TOJIBKO HA KOHIIEBBIX yYaCTKax.
OtuM u 3akaHunBaetcs npogaza I. HeoOxoaumMo oTMeTuTh, YyTo Mpu 0ojiee AeTaTUu3HPOBAHHOM
U3ydyeHUM Meio3a B mpodase BBIICIAIOT U JPyrue IMPOMEXKYTOYHBIE CTaJuH, HaIpumep
IPOJIENTOHEMY, TUKTHOHEMY U T. 1.

Ha cragumu metadassl I GuBaieHTHl pacrnoiaraloTcsi B IJIOCKOCTH 3KBAaTOpa LEHTPOMEpPaMHU K
IIPOTUBOIOJIOKHBIM MostocaM. CHIIbl OTTAJIKMBAHUS 3/1€Ch YBEINUNBAIOTCS.

B anadaze | HaumHaercss pacxoXJE€HHE TOMOJOTMYHBIX XPOMOCOM K MPOTHBOIMOJIOKHBIM
MOJII0CaM, KOTOPO€ HOCUT CiydalHbli XxapakTtep. Kaxpas u3 map romMoOJIOTUYHBIX XPOMOCOM
HMECT OAMHAKOBYIO BCPOATHOCTD PACIIPCACIICHUA B OAHY U3 IBYX JOYCPHHUX KIICTOK.

B tenodaze I xpoMOCOMBI JOCTUTAIOT TOIIOCOB KJIETKU. 3aTEM BOCCTAHABIMBAIOTCS siCpHAs
o0oylouka W AOPBIIIKO, XPOMOCOMBI JEKOHJAEHCUpYIOoTci. B koHune Ttenodassl aenurcs
nuTorazMa (IMTOKMHE3) W 00pa3yroTcsl ABE IOYEPHHE KIETKH C TalUIOMIHBIM Habopom
XPOMOCOM.

OTAMYUTENIBHOW OCOOEHHOCTBIO TIEPBOM CTaIWU Melo03a SBISETCA TO, YTO B TMepuoa aHadasbl
CcaMHu XpOMOCOMBI HC JOCIIAATCA Ha XpOMATHUABI, KaK IIPU MHUTO3C, a JIMIIb PaCXomATCA
TOMOJIOTMYHBIE Mapbl XPOMOCOM K Pa3HbIM MOJIOCAaM KJIETKH U (OPMHUPYIOTCS JIBE JOUYEpHHE
KIICTKU C PCAYIHUPOBAHHBIM HAIIOJIOBHUHY HaGOpOM XpOMOCOM, COCTOAIIMUM, OJHAKO, U3 JIBYX
XpOMaTH.

Mexny nepBoil U BTOPOM CTagusIMU MEH03a UMEETCsS HEIPOIOJLKUTEIBHBIN MIEPUOJ IIOKOS —
MHTEPKHUHE3, BO BPEMs KOTOPOIr'O HE MPOMCXOANUT PEIPOLYKIIUH XPOMOCOM.

OKBallMOHHOE, WM yPaBHUTENBbHOE, JIEJICHHE AaHAJIOTMYHO MHUTO3Yy, TIA€  KIETKU
MIOCJIEI0BATEIbHO MPOXOIAT ueThipe (aspl: mpodasy II, metadasy II, anadasy II, tenodasy II.
Ha craguu anadaszer Il XxpoMocombl pa3fenstoTcs Ha JIBE€ XPOMATHJBI, KOTOpPHIE 3aTeM C
MIOMOIIBIO0 HUTEH BEpeTeHa PacXoATCsl K MPOTUBOIIOJIOKHBIM oiitocaM. Ha craguu tenodassr 11
3akaH4yMBaeTcss (OpMHpOBaHME e€IIe JBYyX KJIeToK. B pesyaprare mociae  IBYX
IIOCJIEIOBATENbHBIX, CTQAUNA Mei03a M3 KaKIOW KJIETKH 00pa3yroTcs YeTbIpe HOBBIE C raruio-
HUHBIM HAOOPOM XPOMOCOM.

Taxkum o06pa3om, B pe3ysIbTaTe IBYX MEHOTHUYECKHUX JIEJICHUN U3 OAHOU KIIETKH C JUTLIONIHBIM
HAOOPOM XPOMOCOM 00pa3yIOTCsl YEThIPE KIETKU C TalUIOMIHBIM HA0OpPOM XpPOMOCOM U B 2 pasza
MEHBIIUM, YEM B COMaTHYECKUX KieTkax, conaepxanuem JIHK. BeposTHoCTHBIN XapakTep
pacnpez[eneHI/m MaTepI/IHCKI/IX U OTHOBCKHX TI'OMOJIOT'MYHBIX XpOMOCOM B paSHBIe KIICTKHU
MO3BOJISIET CO3/aTh HOBbIE KOMOWMHAIIMM HETOMOJIOTMYHBIX XPOMOCOM B SIUIIEKJICTKAX H
CH@pMI/IHX, YEM OOCTUTACTCA OFpOMHOG YHUCJIO HOBBIX CO‘IeTaHI/Iﬁ HaCHeHCTBeHHOﬁ HH(bOpMaHHH.

HoBrble coueTanus reneTnyeckoi nH(GpOpMaIiyu BOZHUKAIOT BCIIEACTBUE KpoccuHTOBepa. Kaknas
U3 xpoMocoM B MeTadase | ComepKuT y4yacTKu, IPOUCXOASIINE OT OTIIOBCKUX U MaTEPHUHCKHX
xpoMocoM. PekoMOMHaIIK XpOMOCOM MIPH KPOCCHHTOBEPE M BEPOSTHOCTHOE PACTIPEICIICHUE UX
10 KJIETKAM - IIPUYMHBI HACIIEICTBEHHOW U3MEHYMBOCTH Opranu3Ma. Menos, omiogoTBOpEHUE U
MHUTO3 O0ECIEeYMBAIOT TOJJEP)KAaHUE TMOCTOSHCTBA YMCIA XPOMOCOM B CMEKHBIX TOKOJICHHSIX
BHIOB. B 3TOM MX OMOJIOrHYECKOE 3HAUEHHE.



OTnuuuTenbHass OCOOCHHOCTh Meio3a y CaMOK — o0Opa3oBaHHWE B TIEPBOM H BTOPOM
MEHOTHYECKUX JICICHUAX, TaK Ha3bIBAEMBIX TOJISIPHBIX TEJEI, KOTOPBhIC BIOCIEICTBUU
JETeHEpUpPYIOT M B Pa3MHOXKEHUM HE YywacTBYIOoT. HepaBHble jelieHHsI B OBOI€HE3e
obecrneuynBaroT SHIEKIIETKE HEOO0XOOUMMOE KOJMYESCTBO IUTOINIA3MBI M 3allacHOro JKENTKa,
9TOOBI OHA MOTJIa BEDKUTH IMOCIIE OTUIOJOTBOPEHUS. B oTinu4me oT criepMuoreHe3a, KOTOPbId y
CaMIIOB MPOUCXOJIUT KaK BO BHYTPHUYTPOOHBIN (MIpEHATATBHBIN) IEPHO, TaK U MOCIEC POKICHUS
(mocTHATANBHBIA MEPUOJT), Y CaMOK SIMIIEKIIeTKa IOciie poXxIeHUs He oOpasyercs. OnHako K
KOHITY TIPEHATAJIbHOTO TMEepHoja y CaMOK HAKaIlJIMBAaeTCS OTPOMHOE KOJIMYECTBO OBOIUTOB (Y
KOPOB, HallpuMep, JAECATKH ThICSY), a CO3PEBAIOT U JAIOT HA4yajao Pa3BUTHIO MOTOMCTBA JIMIIb
HEMHOTHE M3 HHX. OTOT pPe3epB T'E€HETHYECKOTO Marepuanga, OCOOCHHO Yy MaJIOTUIOIHBIX
JKUBOTHBIX, TAKUX, KaK KPYIHBIA pOraThlii CKOT, B HACTOAILEE BpeMsl HAUMHAIOT UCIIOJIb30BAThH
JUIST UICKYCCTBEHHOTO CTUMYJIMPOBAHUSI CO3PEBAHHS MHOTHX SHIEKIETOK, MOCICIYIOMIETO HX
OIUTOIOTBOPEHUSI M TMepecaiku (TPaHCIUIAHTAIMK) CIHEIHAIBHO TOJArOTOBIEHHBIM KOPOBaM-
peuunuentaMm. Takum 00pa3om, OT OJTHOM IIEHHON KOPOBBI B T'0OJl MOYKHO MOJIYYUTh HE OJHOTO, a
HECKOJIBKO TEIIAT.
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2. METOAUYECKHUE YKA3AHMUA 110 BBIIIOJIHEHU IO
JIABOPATOPHBIX PABOT
2.1 JIabopatopHas padora Nel (2 gaca).

Tema: «Kierka kak 1e10cTHasE CaMOBOCITPOU3BOSAIIIAS CHCTEMAY)

2.1.1 Hean padoThI:

1. U3yunth npeameT, 3a7jaun U 0ObEKT UCCIEIOBAHNS BETEpUHAPHON F€HETUKH, CBSI3b T'€HETUKHU
C ApYTMMH HayKaMHU.

1.1.1 3agaum padoThI:

OCHOBHBIE BEXH B HCTOPUU TCHETUKH.
Poutb siipa 1 opraHesu MUTOIUIA3MBI B TIepeiade HacleACTBEHHOW HH(POPMAITHH.
3. Pemenue u oopMieHHE TCHETUYECKUX 3a/1a4.

N —

2.1.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTIOB, HCIIOJIb3YeMbIX B J1a00paTOPHON padoTe:

1. JTaGopaTopHasi CTEeKIIsSIHHas TIOCy/1a: IPEIMETHBIC M MOKPOBHBIE CTEKIIA, MPOOUPKH, IMUTIETKH,
yamku [letpu.

. Mukpockons! buonam P11.

. Kanpkynaropsl.

. LIBeTHBIE KapaHaaIIy.

. MynpTuMeauitHas anmaparypa: poeKTop, HOyTOyK, SKpaH.

. TaGnu1bl, pUCYHKH, MaKeTHI.

. ®oTorpaduu KUBOTHBIX.

. Mukpomnpenapatbl MUTOTHYECKHE TIJIACTUHKH C/X. JKUBOTHBIX.
. Moaens JJHK.

0. IIporpamma KapuoTect

— O 00 1O Lk WIN

2.1.4 Onucanue (xox) padoTsbl:

OcHOBHbBIE BeXH B HCTOPUUA T'CHETUKH

Cepenuna 18 — [lepBbie TOMBITKM HAy4YHOTO OOBSICHEHHWS TPUYUH HACJICICTBEHHOCTH U
Hayvajio 21 M3MEHYHBOCTH
BEKa

1763—1851 rr. ®paHiy3ckuil HCCIEAOBAaTENb BBEJ IPEACTABICHUE O KOHTPACTHBIX WU
abTEPHATUBHBIX PH3HAKAX

1856-1865 rr. ' Pabotel I'. Menzaens mo ruOpuau3aliy pacTeHUN — MEPBBIA HAyYHBIA IIar B
M3y4CHNH HACIICICTBEHHOCTH.

1865 r. Briuta B cBer paborta I'. Menaenst «OnbIThl Hajl paCTUTEIbHBIME THOPUAAMEY,
B KOTOpPOH M3JI0)KEHBbl 3aKOHOMEPHOCTH HAcJEelIOBaHMsA, OTKpPHITHIE MM B
pe3yJIbTaTe BOCBMUIIETHUX UCCIIE0BAaHUM HA pa3IMUHBIX COPTaxX ropoxa.

1900 r. K. Koppenc, I'. le ®pu3 u K. Uepmak, mpoBoas IKCIEPUMEHTHI HA Pa3TMYHBIX
00BEKTaX, 3aHOBO MEPEOTKPHLIN OCHOBHBIC 3aKOHBI HACIICJIOBAHUS MPU3HAKOB,
OTKphIThIE ['. Menaenem.

1901-1903 r.r. bpuia pazpaborana myranuonnas teopus ['.ne @pusa.
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1906 1. I'enetuxkun B CIIIA u EBpome HaumHaioT paOoTaTh € IUIOAOBOM MYIIKOH
JPO30(UITON.

1911 r. T. Mopran chopMyarpoBal XpOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH B €€
MIEPBOM IPEICTABICHHH.

1920 . H.. BaBusoB chopmMyanpoBai 3aKOH TOMOJIOTHYECKUX PSAZIOB HACIIEACTBEHHON
M3MEHYUBOCTH.

1929 . A.C. Cepebposckuii n H.I1. JlyOuHIH qOKa3anu CI0KHYIO CTPYKTYpPY I'eHa.
1933 r. T. Morpany, mepBOoMy cpead MpOoPEeCcCHOHATBHBIX OHOJIOTOB, ObLIa
npucyxaena Hobenesckas mpemust no pU3HOIOTUN U MEIUIIMHE
1944 r. Amepukanckumu Onoxumukamu (O.9BepuH U 1p.) OBUIO YCTAaHOBIJICHO, YTO

HOCHUTEJIEM CBOMCTBa HacaeAcTBeHHOCTH sBisieTcs JJHK.
1953 1. Pacmmudposana crpykrypa JJHK ®@. Kpukowm u JI. Yorconom

1955-1960 r.r.

BbisicHeHue  mpupoxbl  TEHETHYECKOT0  Marepuansa M OCHOBHBIX
3aKOHOMEPHOCTEH COXpaHCHMs T'€HETHYeCKOW WHQOpMAINH, ee Heperadynd U
peanu3aiy B MOJICKYJISIpHbIC TPU3HAKH (OEIKH)

1962 r. Anrmuiickuii ¢puszuk ¢. Kpuk um Omodpmsuk M. YwuikuHe, U aMEepUKAHCKUN
ouopmsuk JI. Yorcon mnomywaror HoOeneBckylo mNpeMHIO 3a OTKPBITHE
CTPYKTYpPbl HYKJICHHOBBIX KHCJIOT M HMX POJH B HACJCICTBCHHON mepemade
MPU3HAKOB OpTaHU3Ma.

1968 r. Amepukanckum Ouoxmmukam P. Xomm, X. Kopanc, M. Hupenbepry

1980-1990 r.r.

1997 r.

1990-2000 r.r.

2001 r.

npucyxaeHa HobeneBckas mpemus 3a paciimpoBKY T€HETHIECKOTO KOJIa M €T
pOJIA B CHHTE3€ OelKa.

[lepBble TEHOMHBIE MTPOEKTHI M HAYaJ0 M HAYaJ0 MX peanu3anuu. MexaHu3Mbl
perynsuuu TeHHOW AaKTUBHOCTH, MPOOJEeMbl TE€HETUYECKOTrO KOHTPOJS 3a
(dbopMupoBaHHE TPU3HAKOB. Pa3BuTHE MEIUIIMHCKUX ACTICKTOB T€HETHKHU.

[lepBoe kIOHMpPOBaHHOE KHBOTHOE (OBeuka JloyM), mosydeHHOe W3 sJlpa
B3pPOCJION COMaTHYECKON KJIETKH; COOCTBEHHOE SIIPO OOLIMTA OBLJIO 3aMEHEHO Ha
AAPO KICTKH U3 KYJIbTYPbl JSHUTCIUAIBHBIX KJICTOK MOJIOYHOM KEJIE3hl
B3pOCJION JIAKTUPYIOIIEH OBIIBI.

[lepBble pacum@poBaHHbIE TEHOMBI IMPOKAPUOT (OakTepuil) W IyKapuoT.
Co3naHue TpaHCTEHHBIX OPTaHU3MOB.

PacimmdpoBan reHoM dYenmoBeka. OTHYECKHE MPOOJIEMBI HCIOJIb30BAHUS
T€HETUYECKNUX TEXHOJIOTUH.

2. Ponb simpa v opraHes MUTOIIa3Mbl B IIepeiavye HacleCTBEHHON HH(OopMaIny.

Snpo ocymecTBiaseT nBe TPYNIbl OOmMMX (YHKIHMA: OJHY, CBS3aHHYIO COOCTBEHHO C
XpaHEHUEM TeHeTHYeCKON MHpOpMAIH, IPYTYI0 — ¢ ee peanu3anueid. SAapo (Jmat. nucleus) —
9TO OJWH U3 CTPYKTYPHBIX KOMIIOHEHTOB JYKapUOTHYECKOH KIIETKH, COACpKaIlui
reHetudeckyto uHpopmarmio (monekynsl JIHK), ocymecTBastommii OCHOBHBIC (YHKIIUHU:
XpaHeHHue, Mepeada U peain3alvsl HACIeICTBEHHOW MHPOpMAIUU ¢ O0ECIIeUeHUEM CHHTE3a
Oenka.

B mnepByio rpymnmy BXOIST HPOLECCHI, CBSI3aHHBIE C MOJJAEpKaHHEeM HH(OpMaluu B BHIE
HeusMeHHOU cTpykTypsl JJHK. Baxkno, uro6sr monekynsl [JHK mepenaBanuchk U3 mOKOJIEHUS B
MOKOJIEHUE CTaOMJIbHBIMHU, & MOCKOJIBKY 3TO HEBO3MOXXHO B CHJIy MyTareHes3a, CYIIECTBYIOT
penapaoOHHbIE MEXaHU3MbI HA MOJIEKYJIIPHOM YPOBHE, T.€. CAMOBOCCTAHOBJIEHUE MIEPBUYHOM
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cTpyKkTyphl. CyIIecTByeT CBETOBas pemnapamnus: mpu oO0JTydeHHH BHIUMBIM cBeToM (YD)
aKTHUBUpYeTCs (PEepMEHT, BOCCTAaHABIMBAIOMIWNA mepBuUHylO0 CcTpykTypy JHK 3a cuer
pacuieryieHust  00pa30BaBIIMXCS B MYTHPOBAHHOM MOJIEKyJe JAMMEPOB MHUPUMUITHOBBIX
OCHOBaHUM.

[Ipy TeMHOBOM penapanuy NPOMCXOAWUT BBIPE3aHUE IUMEPOB IUPHUMHUIMHOB C IOMOIIBIO
OHAOHYKJIEa3bl, Janee K wuHTakTHOM wnenu JHK mpucoegunstorcss KoMIiieMeHTapHbIE
HYKJICOTHBI M LIENIb CIIMBACTCA JTUTa3aMH € TIOJyYEHUEM UCXOIHON CTPYKTYPBI.

UroObl p0oYepHHE KIETKA MpH ACTCHUHM (MUTO3€) MOJYYHIM COBEPIICHHO OJMHAKOBHIC B
KOJINYECTBEHHOM U Kau€CTBEHHOM OTHOLIECHMM OOBEMBbI F€HETHYECKOM MH(pOpMALMHU, B spe
JOJKHA poiTH peaymuukanus moekyn JIHK, uro u nabmiogaercs B S-niepuone uaTEepdassl.

Bo Bpemst o00pa3oBaHUS TMOJIOBBIX KJIETOK MPOUCXOMAT PEKOMOMHALMU TI'€HETHYECKOM
uH(poOpMalMK, 4YTO OOECHeYrMBAaeT WX TEHETUYECKYI0 pa3HOPOAHOCTh MpPH OJMHAKOBOM
KOJINYECTBEHHOM 00beMe (KPOCCUHTOBEP NPU PEAYKLIIMOHHOM JICIICHUH).

Hanee, B (QyHKOMU spa BXOIUT pacHpelesieHHe TEeHETHUECKOW WH(POPMALUU MEXITy
AOYCPpHUMHU KJIICTKaMHu, JIA 4€TrOo B AAPC MNPOUCXOAUT MPCABAPUTCIIbHAA KOMIIAKTU3alUA
XPOMOCOM (BBIIIIE OTTMCAHA).

Jns peanuzanmu reHeTudeckord WHMoOpMaIuu TpeOyeTcs CO3JaHue COOCTBEHHO ammapara
OENKOBOTO CHHTE3a. OJTO BKIIOYAET BKIIOYaeT cuHTe3 Ha wMojekymnax JIHK pa3Hbix
nnopmanmonueix PHK, Tpancnoptaeix u pubocomubix PHK. Kpome Ttoro B sape
DYKApUOTHYECKUX KIETOK TMPOMCXOAUT O0pa3oBaHHWE CYObEOUHUI] pPHOOCOM TyTeM
00pa3oBaHUsl KOMIUIEKCOB PHOOCOMHBIX OenkoB W pubocomubix PHK, kotopeie 3arem
nepexonar B muTomazMy u  Ha  MeMOpanel  OIIC, rtme W (QyHKIIMOHHPYIOT.
KonnuuneapHorenernyeckoMy KOAY, Yepe3 TPAHCKPUIILIUIO M TPAHCIALMIO, KOHEYHBIM
PE3YyJIbTAaTOM pCain3aluu Te€HETUICCKOU I/IH(bOpMaLII/II/I ABJIACTCA CHHTE3 MNOJUIICTITUAHBIX
neneii B pubocome. Takas OIHOHAMPABIEHHOCTb M YHHUBEPCAIBHOCTH MOXKET OBITh
MmpeacTaBJiIcCHA B BUAC CXCMBI, U3BECTHOU KaK «OCHTpPAJIbHAA JO0rMa MO.HGKyJ'I}IpHOI\/'I 6I/IOJIOFI/II/I))

JTHK:

JAHK — pemnukamus — JAHK — tpanckpunims — PHK — Tpancmsiius — nonunentua —
aMUreHe3 — 0eI0K — MPHU3HaK.

Takum oOpa3oMm, SApO TPEACTABISIET COOOM HE TOJBKO BMECTHIIMINE TIe€HETHYECKON
uHpOpMaLKK (XOPOIIO 3AIIUIICHHON SAepHONH MeMOpaHOi), HO U MECTO TI€ 3TOT MaTepual
Bocripon3BoauTCS W (pyHkmuonupyet. [losTomMy BbIMaaeHWE WKW HapylieHUE JIOO0H U3
MEPEYUCIICHHBIX (DYHKIMUNA THOETBHO IS KJISTKU B IeoM. Tak, HapylleHue pernaparioHHbIX
MpOIECCOB  Oy/IeT TNPHBOAUTh K HW3MEHEHUIO TEPBUYHOM CTPYKTYyphl OE€IKOB 10
HECBOWCTBEHHBIX JAHHOW KIIETKE, YTO MPOSIBUTCS B BUJIE TTATOJIOTHH WU THOEIH.

Baxueiimas posib UTOIIa3Mbl — 00BEIMHEHHE BCEX KJIETOYHBIX CTPYKTYp (KOMIIOHEHTOB) U
o0ecrieyeHne MX XHUMHYECKOro B3aumMojaeHcTBHs. OHa BBINONHSAET M Apyrue (yHKLIHH, B
YaCTHOCTH, MMOJAEPKUBAET TYProp KJIETKH.

B mporiecce peanu3anuu 3aKJII0YCHHON B SICPHBIX TEHAX TEHETHYCCKON MH(GOPMAITUN BaKHYIO
pOJIb MrpaeT UUTOIIa3Ma KJIETKU. VIMEHHO B IIUTOIUIa3ME OCYLIECTBISIETCS CUHTE3 OCIKOBBIX
MOJICKYJT Ha OCHOBe WH(pOpMAIMK, 3aKOAMPOBaHHOW B Mosekynax saepror JIHK.
OOHOBpEMEHHO HEKOTOpBbIE CTPYKTYpPHBIE 3JEMEHTHl LUTOIJIa3Mbl MOTIYT XpPaHWUTb U
nepesaBaTh 10 HACJIEICTBY OIPEIeICHHYIO JIOJII0 TeHETHUeCKON nH(pOpMaIuu, He CBSI3aHHOM ¢
SIAPOM. Takoit  cmocob6  mepemaun  TeHETUYECKOH  WMH(pOpMAlMM  Ha3bIBACTCS
LIUTOIUIA3MAaTUYECKOM, WIH HEXPOMOCOMHOM, HACJIEICTBEHHOCTHIO.

HHTOHH&SM&TI/I‘IGCKa}I HaCJICACTBCHHOCTH CBs3aHa C ,Z[GI>'ICTBI/IGM I'€HOB, JIOKAJIMW30BAHHBIX B
TaKUX OJJIEMEHTAaX IHUTOIIa3Mbl, KoTopble coxepxkar JIHK, cmocoOHbI kK aBTOHOMHOM
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peIIMKalMU U paBHOMEPHOMY PaCIpEACIICHUIO MEXAY JOYEPHBIMU KJIeTKaMu. BaxxHenmmmu
U3 HUX SBJIAIOTCS IUIACTUIBI, MUTOXOHAPHUH U IIJIa3MHIBIL.

2.2 JIaGopatopHas padora Ne2 (2 yaca).

Tema: «Ilepegada HacmeaCTBEHHON HH(OPMAITUHU B TIPOIIECCE PA3MHOKEHHUSI KIECTOKY
2.2.1 Hean padoThI:

1. U3yuuTh cTainu MUTO3a U IIPOLIECCHI MPOUCXOIAIINE PU MEHO03E.
2. PaccMoTpeTh OCHOBHBIE Pa3inyusi MEXAY CIIEPMATOT€HE30M M OOT€HE30M.

2.2.2 3agauu padoThI:

1. MwuToTH4eCcKui UK U MUTO3.
2. Ilepenaua HacnenCTBEHHON WH(OPMAITUU TIPH ITOJIOBOM PAa3MHOKECHUH.
3. BrimonHeHue puCyHKOB. 3aroiHeHue Tabull.

2.2.3 Ilepeyenb NpuOOpPOB, MATEPHUAJTOB, HCIIOJIb3YEeMbIX B J1a00paTOPHON padoTe:

1. JTaGopaTopHas cTeKJIsIHHas Mocy/a: IpeIMeTHbIe U MOKPOBHbBIE CTEKJIA, MPOOUPKH, MUMETKH,
yamku [lerpu.

2. Muxkpockonsl buonam P11.

3. Kanbkynaropsl.

4. IIBeTHBIE KapaH/IaIlIN.

5. MynbTumenuitHas anmnapaTypa: IpoeKTop, HOYTOYK, SKpaH.
6. TaObnuIIbl, PUCYHKH, MAKETHI.

7. ®otorpadguu KUBOTHBIX.

8. MukpomnpenapaTsl MUTOTUYECKUE TNIACTUHKYU C/X. KUBOTHBIX.
9. Mogens JIHK.

10. ITporpamma KapuoTect

2.2.4 Onucanue (xox) padoThl:
1. Murotuyeckuii IUKI U MUATO3.

[Tox ManmeiM yBeTMYEHUE MHKPOCKOIIA HAXOJSAT HA MPOAOIBHOM cpe3e 30HYy, B KOTOPOU
UMEETCsI MHOTO JIEJSIuXcs KieTok. OHa pacioyioskeHa, HECKOJIBKO OTCTYIIS OT KOHIA KOPEeIIKa.
3arem MmepeBOAsIT MUKPOCKOT Ha OOJIBIIOE YBEIMYCHUE Y HAXOST Pa3IndHbIe (a3l MUTO3A.

[Ipomecc MuTO3a TPHUHATO TMOAPA3ICNATh HAa YETHIPE OCHOBHBIC (a3bl: npoghasy,
memadgpaszy, anaghazy v menogasy (puc. 1-3). Tak kak OH HempepsiBeH, cMmeHa (a3
OCYIIECTBIIAETCS IUNIABHO — OJHA HE3aMETHO IIEPEXOIUT B IPYIYIO.

B mnpodase yBenmnunBaeTcs 00beM sapa, W BCIEACTBHE CIUPATH3AIMH XPOMATHHA
dbopmupyrorcs xpomocomsbl. K koHITy ipodasbl BUIHO, UTO KaXKAast XPOMOCOMa COCTOUT U3 ABYX
xpomaruz. [locTemeHHO pPAcTBOPSIOTCS SOPBINKH M sAepHas 000JI0YKa, M XPOMOCOMBI
OKa3bIBAIOTCA 6GCHOp$I,Z[O‘-IHO PACIIOJIOKCHHBIMU B HUTOINIA3MC KJICTKU. HeHTpI/IO.HI/I pacxondaTcsa
K IoJItfocaM KieTkn. GopMHpYeTCsi aXpOMaTHHOBOE BEPETEHO JENICHHS, YacTh HUTEH KOTOPOTO
UJET OT TMOJI0Ca K MOJIIOCY, a YaCTh — MPUKPEILISLETCS K IIeHTpoMepaM xpomocoM. Coniep:kanue
TeHETUYECKOTO MaTepralia B KIIETKE OCTAaeTCs HEM3MEHHBIM (2n4c).
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B wmeradase XpoMOCOMBI JOCTUTalOT MAaKCUMaJIbHOM CIIMpAIU3allMM U PACIOJIAraroTCs
YIOPSAIOYEHHO Ha 3KBATOpPE KIETKH, TO3TOMY MX MOJCYET U U3yYEHHUE MIPOBOJAT B ATOT MEPHO/I.
CopepxaHue reHETHUECKOT0 MaTepuaa He u3MeHseTcs (2n4c).

B anadase kaxxgas XxpoMocoMa «pacIIEIUISIETCs» Ha JBE XPOMAaTH]Ibl, KOTOPBIE C 3TOTO
MOMEHTa Ha3bIBAIOTCA JOYEPHUMHU Xpomocomamu. HUTHM BepeTeHa, NpPUKPEIUIEHHBIE K
LEHTPOMEpaM,  COKpAIaloTCi U TAHYT  XpOMaTHIbl  (JOYEpHHUE  XPOMOCOMBI) K
IIPOTUBOINOJIOXKHBIM TMoJrocaM KieTku. Coaep’kaHue TeHETHYECKOro MaTepuana B KIETKE Y
KaXJI0r0 I0JIF0CA MPEACTABICHO IUILUIOMIHBIM HaOOpOM XpOMOCOM, HO KaXKJash XpoMOCOMa
COJICPXKHT OJIHY XpoMaTuay (4n4c).

B Tenodgase pacnosnoxuBIIECs Y IOJIOCOB  XPOMOCOMBI  JIECHUPAIM3YIOTCS U
CTaHOBSTCS IUIOXO BHIUMBIMH. BOKpPYr XpoMoOcOM Yy KaXAOro IOJI0ca M3 MeMOpaHHBIX
CTPYKTYp IIMTOIUIa3Mbl (OpPMHUPYETCsS siAepHast 000JI0YKa, B sApax OOpa3yrOTCS SIAPBIIIKH.
Pa3pymaercs BepereHo neneHus. OQHOBPEMEHHO UJIET IE€JIEHUE LIUTOIIAa3Mbl. J[ouepHue KiIeTKH
UMEIOT JUIUIOUIHBIA HabOp XpOMOCOM, KaXJash U3 KOTOPBIX COCTOUT U3 OAHOM XpOMaTH]IbI
(2n2c).

2. TIlepenaua HacnenCTBEHHON MH(OPMAIMH MTPH MTOJIOBOM Pa3MHOXKECHUU.

Ha nmpenapaTax SSMMHUKOB B3pOCHBIX KPOJHMKOB IOJIOBBIE KIETKH — OOLMTHI HAXOIATCS
Ha CTagusX TUIUIOTEHBI U JWaKHHE3a, KOTOpble U cienyeT u3yuuThb. [Ipu paccMoTpeHuu mon
MaJbIM YBEJIMYECHHEM MHKPOCKOIA TMperapara MOXHO HaWTH pacTymuid  (OJUTUKYIL,
OKPYKEHHBIN JTBYMsI WJIM HECKOJBKUMHU CIOSIMH (OJUTUKYISIPHOTO SMUTENHS, HO HE MMEIOIINN
BHYTPEHHEH IOJIOCTH.

B mpodaze wmeiioza | mnpoucxomuT TMOCTENEHHAs COUpaIu3alus XpOMaTHHA C
o0pa3oBaHMEM XPOMOCOM. | OMOJIOTMYHBIE XPOMOCOMBI CONMMKAIOTCSA, 00pasys oOuIyio
CTPYKTYPY, COCTOSIIYI0 M3 JBYX XpOMOCOM (OWMBAJIGHT) M YETBIpeX XpomaTuja (TeTpajna).
ConpHUKOCHOBEHHUE JIBYX T'OMOJIOTHYHBIX XPOMOCOM IO BCEH JUIMHE Ha3bIBAETCS KOHBIOTALIMEH.
3areM MeXIy TOMOJIOTUYHBIMU XPOMOCOMAMHU TOSBIISIOTCS CHIIBI OTTAJIKUBAHUS, U XPOMOCOMBI
CHavyaJla pas3/iessiloTcsl B OOJIACTH IIEHTPOMEP, OCTaBasiCh COCAMHEHHBIMH B 00JacTU IUICY, H
00pa3yrloT mepeKpecThl (xua3mbl). PacxokleHne XpomaTHa TOCTEIIEHHO YBEIUYHBACTCS, W
NEPEKPECThl CMELIAIOTCA K MX KOHLIAM. B mporecce KOHBIOrauum MeEXIy HEKOTOPBIMU
XpOMaTHAaMU TOMOJIOTUYHBIX XPOMOCOM MOKET TMPOUCXOAUTh OOMEH YydacTKaMu —
KPOCCHHI'OBEp, MPUBOIANINN K TIepeKOMOMHAIINY TeHETHYeCKOoro Marepuaia. K koHy npodassl
pacTBopsitOTCA siiepHas 000J0YKa M SAPBINKH, (OPMUPYETCS axXpOMaTHHOBOE BEPETEHO
nenenus. Conepkanue TeHETHYECKOTO MaTepralia OCTaeTCs IPEKHUM (2n2Xp).

B mertadase meiioza | OuBajIeHTBI XPOMOCOM pacIoJIaraloTcs B SKBATOPHUATBHON
IUIOCKOCTH KJIETKH. B 3TOT MOMEHT cnupanuzanus MX AocTuraer makcumyma. ConepskaHue
TEHETUYECKOTO MaTepuaia He u3MeHsercs (2n2xp).

B anaga3se meiioza I roMosloru4Hble XPOMOCOMBI, COCTOAIIME W3 JABYX XPOMATHI,
OKOHYATEJIbHO OTXOASAT APYr OT JApyra M pacxoasrcs K mojrocam kieTku. CienoBaTelbHO, U3
KaKIO0W Mapbl TOMOJOTUYHBIX XPOMOCOM B JIOUEPHIOIO KJIETKY MOMAJaeT TOJIbKO OJHA — YHCIIO
XpOMOCOM yMeHbIlaeTcsi BABOe (mpoucxoaut penyknus). CoxaepkaHHe T€HETHYECKOIrO
MaTepuaia CTaHOBUTCS 1n2xp y Kak0ro MoJoca.

B Tesodaze mpoucxonutr QopmupoBaHue sAAep U pazleNeHHe LUTOIUIa3Mbl —
00pa3yloTcs IBe JoYepHHe KJIETKHU. JlouepHue KIeTKU CoaepKaT rarIonIHbI Habop XpOoMOCoM,
KaKJ1asi XpoMocomMa — JIB€ XpoMaTusl (1n2xp).

B npoda3ze meiioza Il mpoucxonsaT TC Ke MpoIECcChl, 4TO M B mpodaze mMurosza. B
MeTadaze XpoOMOCOMBI PACIOIaraloTCsl B SKBaTOPUATLHOM TUIOCKOCTH. MI3MeHeHnit copepKaHus
TeHEeTHYECKOro Marepuana He mpoucxoaut (1n2xp). B anadaze meitosa II xpomatuasl Kaxmoi
XPOMOCOMBI OTXOZSAT K MPOTHUBOMOJOKHBIM IONIOCAM KJIETKH, M COZAEpXaHHEe NeHEeTHYEeCKOIro
MeTepHaia y KaxJIoro moistoca craHoBurcs Inlxp. B Temodaze obpasyrorcst 4 rariouaHble
kietku (Inlxp).
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Takum oOpa3om, B pesyibTaTe Meio3a M3 OJHOW AMIJIOWAHON MATEpUHCKOW KIETKU
00pasyroTcs 4 KJIETKU C rarjonJHbIM Habopom xpomocoMm. Kpome Toro, B mpodasze meiiosa |
IPOMCXOIUT NMEPEKOMOHMHAIINS TEHETUYECKOT0 MaTepHraa (KpOCCHHTOBeEp), a B aHadaze [ u II —
CIIy4alHO€ OTXOXJIECHHE XPOMOCOM M XpOMaTuj K OJHOMY WIH JApPYroMy TMOJIOCy. OTH
IPOIIECCHI SBISAIOTCS MPUYNHON KOMOMHATUBHOM U3MEHUYHUBOCTH.

2.3 JlaGopatopHas padora Ne3 (2 yaca).

Tema: «3axonsl I . MeHaensa»

2.3.1 Lean padoThi:
1. VI3ydeHne 3aKOHOMEPHOCTEW HaCJIeI0BaHUsI IPU MOHOTHOPHIHOM CKperuBaHuu. B mporecce
IIOCTAHOBKH OIIBITA OCMBICJIMTB IIEPBBIA U BTOPOU 3aKOH Menpens.
2. O3HakoMJIeHHME C 3aKOHOMEPHOCTSIMH HAaCJEIOBaHUS NPU3HAKOB TMpPU JUTHOPUAHOM
ckpemyBaHuU. OCMBICIEHUE TPETHETO 3aKOHAa MeHens.

2.3.2 3apayu padoThI:

1. MoHO- 1 TUTHOPUIHOE CKPEIIUBaHUE.
2. INoaurubpuaHoE CKpeIuBaHHeE.
3. Pemrenye reHeTHUECKUX 3aad.

2.3.3 Ilepeyenb npudOpPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00paTOPHON padoTe:

1. JJaBopaTopHast CTeKJIsHHas MOCy/a: NPeAMETHbIE U TIOKPOBHBIE CTEKJIA, IPOOUPKH, MUIETKH,
yamku [lerpu.

. Muxkpockonst buonam P11.

. Kanpkynaropsl.

. LIBeTHBIC KapaHAaIIN.

. MynbpTuMeauiinas anmnaparypa: npoeKkTop, HOyTOYK, 3KpaH.

. TaGnu1pl, pUCYHKH, MaKeTHI.

. @oTorpauu KUBOTHBIX.

. MukponpenapaTsl MUTOTHYECKHE TUTACTUHKY C/X. dKUBOTHBIX.
. Moaens JITHK.

0. ITporpamma KapuoTect

— O 00 1N W WD

2.3.4 Onucanue (xoa) padorsIi:
1. MoHO- 1 TUTHOPUAHOE CKPELIBaHHE.

[Ipu m3yueHUM HacieqOBaHUS MPU3HAKOB ITyTeM T'HOPHIOJOTHYECKOro aHaiu3a Oepyr
TOMO3UTOTHBIX 0CO0€H Mo M3yyaeMbIM IpPHU3HAKaM, MPOBEPEHHBIX HA YUCTOTY T€HETHYECKOIO
MaTepuana.

JIist SKCnepuMeHTa B3sUIM CaMOK JTUKOW pachkl ApO30(HIIbI, MMEIONIEH JTOMUHAHTHBIN
NpU3HaK (JUTMHHBIE KPbUIbS), W caMlla MYTAaHTHON JMHUM HMMEIOLIEH pPELEeCCUBHBIM MpPU3HAK
(3agatounbie Kpbuibsi). OcoOW, HMMEIOIINE OJMHAKOBBIE TE€HBI allienbHOW mapsl (AA,aa),
MOJTyYeHHBIE OT MAaTepu M OTIA, HA3BIBAIOTCS TOMO3UIOTHBIMHU. [Ipy pa3sMHOKEHMHM TaKHX
oco0elt pacmieruieHusi He mpoucxoaut. Ocodu, UMErOITe pa3Hble TeHBI aIeIbHON mapsl (Aa),
HA3bIBAIOTCS TeTEPO3UTOTHBIMH. [Ipy pa3sMHOKEHHH TE€TEPO3UTOTHBIX OCOOCH MPOMCXOAUT
pacliernieHe Npu3HaKoB.
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llepgvii  3axkon  Mendens. llpu  ckpellMBaHUM  TOMO3UIOTHBIX  OpPraHU3MOB,
OTJIMYAIOIIUXCS JPYT OT Apyra OJHOW MJIM HECKOJIBKHMMU MapaMH aJljIeNIbHbIX T€HOB, BCE MEPBOE
MOKOJIEHUE THOPHUIOB (DEHOTUMHYECKH W TEHOTUITUYECKU eMHOOOPA3HO U UMEET JOMUHAHTHBIN
MpU3HAK.

Bce moToMcTBO MyX B pELMIPOKHBIX CKPEIIMBAHUIX UMEET IJTMHHBIE KPbUIbS, T.K T€HBI,
KOHTPOJIMPYIOIIKE Pa3BUTHE N3YYaeMOro MPU3HAKa, HaXOATCS B COMaTHUECKUX XpOMOCoMax, a
MO3TOMY HE UMEET 3HaYEHUs, KTO U3 POAUTENICH UMEET TOT WM MHOM MpPU3HAK.

Bmopoit 3akon Menoena. Tlpum CKpelmIMBaHUK TETEPO3UTOTHBIX OCOOCH TMepBOro
MOKOJICHUSI MEXKIy CO0O BO BTOPOM TOKOJICHWU HAOMIOAAETCs pACHICTUICHHWE TPU3HAKOM B
COOTHOIIIEHUHU 3 JOMHHAHTHBIX : | pereccuBHbIi. Paciienenue no reHotuny cocrtapiset 1:2:1,
T.¢ | rOMO3UTOTHBIN JOMUHAHT K 2 T€TEPO3UTOTHBIM U K | pereccuBHOMY.

Jis nuruOpuaHOro CKpeuuBaHus OepyT JMHUU C ayTOCOMHBIMU PELEeCCUBHBIMU
MYTAaIUsIMU, TEHbI KOTOPBIX HAXOASTCS B pa3HbIX XpoMocoMax. Kpome yka3aHHBIX BbIIIE JIMHUM,
JUISL TUTHOPUIHOTO CKPEIIMBAHUS MOKHO HCIOJB30BaTh U JApPYyrue: YEepHbIE C IJla3aMU LIBETa
KOHOBAapH, C HOPMaJIbHBIMU KPBUIbSIMH U KOPUYHEBBIMU TJIa3aMHu.

2. INoaurubpuaHoE CKperuBaHueE.

Tpemuii 3axon Menoens (NMPaBUIO HE3aBUCHMOTO HACJIEIOBAaHUS MPU3HAKOB) | 'eHeTHYecKH
00YCJIOBJICHHBIC TIPU3HAKW HACIEAYIOTCS HE3aBHUCHMO ApYr OT Jpyra, COuYeTasch BO BCeH
BO3MOXXHBIX ~KOMOWHAIMSAX (MCKIIOYEHHE — HACJIECJOBAHWE CICIJICHHBIX IPU3HAKOB).
HecMemmBanue amieneid KaXaoW mapbl allbTEPHATUBHBIX MPU3HAKOB B raMeTax THOPHIHOTO
OpraHu3Ma Ha3bIBalOT YACTOW raMeToi. B OCHOBE 3TOr0 SIBIEHHUS JIE)KUT MEXAHU3M ME03a.

3. Pemenue reHeTUUECKUX 3a1a4.

Hnnnrocmpayuu nepeo2o u 6Mopo2o 3aKOHO8 Menoens
3amgauya 1
I'en 4yepHOI MacTH y KpymHOpOraTOro CKOTa JOMMHHMPYET HaJl I'€HOM KpacHoil Mactu. Kakoe
noroMctBo F1 momyuuTcs OT CKpEIMBAHUS YUCTOINOPOJHOIO YEPHOrO0 ObIKa C KpPacHBIMU
kopoBamu? Kakoe moromctBo F2 momyduurcs OT CKpemMBaHUS MeEXAy co0oi rulpuaon?
Pemenne

A - reH YEPHOU MAacCTH,
a - TeH KpacHOM MacCTH.
1. KpacHble KOpOBBI HECYT PELIECCHUBHBIM MpHU3HAK, CIIEJOBATEIbHO, OHU TOMO3UTOTHBI IO
pelecCuBHOMY TeHy u X TEHOTHII - aa.
2. bblk Hecer JOMHHAHTHBIM MPU3HAK YEPHON MAacCTH U SIBISETCS YUCTOMOPOAHBIM, T.€.
TOMO3UT'OTHBIM. CrnenmoBarensHO, €ero T€HOTHII —-AA.

3. T'omo3urotHsle ocobu 00pa3ylOT OJWH THII TaMeT, MO3TOMY 4YEpHBIH OBIK MOXKET
HPOTYIIPOBATh TOJBKO I'aMETHI, HECYIHE JOMUHAHTHBIM T'eH A, a KpacHble KOPOBBI HECYT

TOJBKO peLEeCCUBHBIN reH a.
4. OHM MOTYT cCOYeTaTbCid TOJIBKO OJHHUM CHOCOOOM, B pe3yibTaTe 4Yero obpasyercs
eaMHO00pa3Hoe MTOKO-JIEHHE F1 c TE€HOTUIIOM Aa.

5. I'eTepo3uroThl ¢ paBHOW BEPOSTHOCTHIO (POPMUPYIOT TaMETHI, coAeprKanue reHsl A u a. Ux
CIIMSIHUE HO-CUT CIIydyailiHBI XapakTtep, mo3romy B F2 OyayT BCTpedaThCsi KHBOTHBIE C
reHotunamMu AA (25%), Aa (50%) u aa (25%), To ecTh 0coOM ¢ JOMHHAHTHBIM MPU3HAKOM
OoynyT COCTaBJIATh IPUMEPHO 75%.
OtBet: Ilpu ckpemmuBaHUM YHCTONOPOJHOTO YEPHOTO ObIKa C KpacHbBIMH KOpPOBaMH BCE
noToMcTBO Oyner uepHoro nera. [lpu ckpemmBaHuM Mexay coboit rubpumoB F1 B ux
notomctBe (F2) Oymer HaGmomatees pacmerie-Hue: 3/4 ocobeit Oyaer yepHoro 1sera, 1/4 —
KpacHOro.

3amaua 2
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I'magkass okpacka apOy30B HacjemyeTrcs KakK pelecCHMBHBIA Tpu3HaK. Kakoe MOTOMCTBO
MOJIYYUTCS OT CKpe-IIMBAHMUS ABYX TETEPO3UTOTHBIX PACTEHHI € TMOJOCaThIMU IUTIOJaMU?
2. BrlsicHeHHE TEHOTHIIOB OPTraHU3MOB IO T€HOTHUIaM W (DEHOTHIIAM POJIUTENECH W MOTOMKOB
[Ipu pemeHuM TakuxX 3a7ady HEOOXOAMMO IMOMHUTb, YTO TE€HOTUII OCOOEH C PEeIreCCUBHBIM
MPU3HAKOM U3-BECTEH — OHM TOMO3HUTOTHBI. Hanuure TOMUHAHTHOTO WIIM PELIECCUBHOTO I'eHa y
OpPraHU3MOB, HECYIIMX JOMHUHAHTHBIA MPU3HAK (MX TOMO- WM TeTEPO3UTOTHOCTH), MOMKHO
ONpENIETUTh MO0 TeHOTUIIAM HUX POJIUTENEH WM MOTOMKOB, YYUTBHIBas TO, YTO OJIMH T'€H U3
KOKIOM  mapel  peOEHOK  mojlyyaeT OT OTHa, a BTOPOM —  OT  MaTepH.
3agaua 3
CnocoOHOCTh YeIoBEKa ONIYyIIaTh TOPhKHUM BKyC (heHuaTrnoMoueBuHbI (DTM) — noMHUHAHTHBIHA
npusHak, reH kotoporo (T) ynokanmu3oBan B 17-if ayrocome. B cembe MaTh M J0Yb OLIYIIAIOT
Bkyc ®TM, a oren u cbiH He omlymarT. OnpeAaenauTh TEHOTHIBI BCEX YJIECHOB CEMBbH.
Pemenue

1. Oren u cpiH He omymaroT BKyc @TM, T.e. HECyT peLieCCUBHBIN MPU3HAK, CIEA0BATEIbHO, UX
T'€HO-THII - tt.
2. Marp ¥ 10Yb ONIYIIAIOT BKYC, 3HAYUT, Ka)xJas M3 HUX HECET JOMHHAHTHbIA reH T.
3. OmHy XpoMocoMy peOEHOK MOIy4aeT OT OTIHa, ApYryto — oT Matepu. OT OTIHa J0Yb MOXKET
MOJIYYUTh TOJILKO PELIECCUBHBIN TeH t (OCKOJIbKY OH romMo3uroreH). CienoBaTreabHO, TEHOTHUIT

nouepu - Tt.
4. B moromcTtBe Marepu ecTb 0cOoOb C TEHOTUIIOM tt, CJEeIOBaTEJIbHO, OHA TaKXKe HECEeT
pELIECCUBHBIN TeH t, 51 ee TE€HOTHII - Tt.

Otser: ['enoTun marepu u nouepu — Tt, oTma u ceiHa — tt.

2.4 JlaGopaTtopHas padotra Ne4 (2 yaca)

Tema: «Mopdosornuaeckoe CTpOCHHE XPOMOCOM)

2.4.1 Heab padoThI:
1. O3HaKOMHUTBCS ¢ MOP(OJIOTHUECKUM CTPOSHHEM XPOMOCOM.
2. 3yuuTh pa3inuyHble TUIIBI XPOMOCOM.

2.4.2 3anayu padoThI:
1. CtpoeHue XxpomMocoM.
2. KapuoTunsl cebCKOX03I1CTBEHHBIX KUBOTHBIX.
3. BeimonHeHne pUCyHKOB. 3alOTHEHHE TaOIHII.

2.4.3 Ilepeyenb NpudOpPOB, MATEPHUAJIOB, HCIIOJIb3YEeMbIX B J1a00pPaTOPHON padoTe:

1. JTaGopaTopHasi CTeKJIIHHas TIOCy/1a: IPEIMETHBIC M MMOKPOBHBIE CTEKIIA, MPOOUPKH, MMUTIETKH,
yamku [letpu.

. Mukpockomns! buonam P11.

. Kanpkynaropsl.

. LiBeTHBIE KapaHaalIy.

. MynpTuUMeauitHas anmaparypa: IpoeKTop, HOyTOYK, SKpaH.

. TaGnu1bl, pUCYHKH, MaKeTHI.

. ®oTtorpaduu KUBOTHBIX.

. MukpormpenapaTbl MUTOTHYECKHE TIIACTUHKH C/X )KUBOTHBIX.
. Moaens JJHK.

0. IIporpamma KapuoTect

— O 00 1O L A W

2.4.4 Onucanue (xox) padoTsbl:
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1. CtpoeHue XxpomMocoM.

JIMIIIONIHOE YMCII0 XPOMOCOM Yy JAOMalIHUX cBHHEW paBHO 38 (19 map romosiaoru4HbIX
xpomocoM). OOpaTtuTe BHUMAaHUE Ha TO, YTO KaXk/1as XpOMOCOMa Ha 3TOM PUCYHKE pacUienjeHa
BIOJb MO Bced ummHe Ha aBe xpomaruisl. CormacHo kiaccu¢ukaimun B.H.TuxoHoBa u
A.N.TpommHOM, MO AJIMHE U TTOJ0KEHUIO IIEHTPOMEPHI XPOMOCOMBI CBUHBH MOAPA3AEIAIOT Ha 4
rpynmnsl (A, B, C, D)

B numuioniHoM Habope COMAaTHYECKUX KJIETOK KPYIMHOIO pOraTroro CKoTa COAEPKHUThCA
60 xpomocom (30 map). Ha xopomio M3roTOBICHHBIX Mpenaparax W MIpU yAauyHOM BbIOOpe
MeTa)a3HOM IJIACTMHKM  IIOJCYET XPOMOCOM HE BbI3bIBaeT 3arpyAHeHus. OJHako
KJaccu(uKanus XpoMOCOM TpyaHa, T.K ayTOCOMbI (29 map) He OTIMYAIOTCS APYT OT Apyra Io
IIOJIO’KEHHUIO IIEHTpOMeEphl. Bce oHM oTHOCATCS K akpoueHTpukam. [IoaToMy Ha mpakTH4ecKux
3aHATHSIX CIIEAYeT OIPaHWYMBAaTBhCS JMIIb IOJCYETOM 4YHUCJIAa XPOMOCOM U BBISIBICHHUEM
CyOMeTaleHTPUUECKUX MOJOBBIX XPOMOCOM.

XpomocomMa - TIOCTOSHHBI KOMIOHEHT $/pa, OTIMYAIOUIMICS 0CO0OW CTPYKTYpOH,
UH/IMBUYaJIbHOCTBIO, (DYHKLIMEH U CITIOCOOHOCTBIO K CAMOBOCIIPOU3BEIEHHIO, YTO 00ECIIeYMBAET
UX TPEEMCTBEHHOCTb, a TEeM CaMbIM M MepeAauyy HacieJCTBEHHONW HH(OpMAIMH OT OJHOTO
IIOKOJICHUS PACTUTENIBHBIX U )KMBOTHBIX OPIraHU3MOB K JIPYTOMY.

Pa3mepsl XpoMOCOM y pa3HBIX OpPraHM3MOB BapbUPYIOT B HIMPOKUX Ipenenax. JnuHa
xpoMmocoM MoxkeT kosnebarbest or 0,2 10 50 mMxM. Uucio XpoMocoM y pa3iuYHBIX OOBEKTOB
TaKXe 3HAYUTEIbHO KOJEeOIeTCsl, HO XapaKTEepPHO JUIA KaXXJI0TO BHJIA KUBOTHBIX MIIM PacTEHUIL.
COBOKYITHOCTb YMCIIA, BETMYUHBI U MOP(OJIIOTUN XPOMOCOM Ha3bIBAETCSI KAPUOTHIIOM JIaHHOTO
BUJIA.

XpOMOCOMBI )KMUBOTHBIX M PAacCTEHUI MPEACTaBISIIOT COOON MaJOYKOBUIHBIE CTPYKTYpPBI
pa3HoM JUIMHBI C JOBOJIBHO MOCTOSIHHOM TONIIMHOM, y OOJBIIeH YaCTH XPOMOCOM YIA€TCs JIETKO
HaWTH 30HY MEPBUYHOU TEPETSHKKU, KOTOpasl NEIUT XPOMOCOMY Ha JBa Tuieda. B obmactu
NEPBUYHON MEPETSKU HAXOOUTCS HEHTPoMepa, TIe pPAcloyiokKeH KuHeToxop. Hekortopsie
XPOMOCOMBI IMEIOT BTOPHYHYIO NEPETHKKY.

B konne wmHTepdasbl Kaxaas XpoMOCOMa COCTOMT W3 JBYX CECTPUHCKUX XPOMATHI.
Kaxxnast u3 HUX, B CBOIO OYEPEb, COCTOUT U3 IBYX ITOJIOBUHOK — ITOJIyXPOMATH]] WJIA XPOMOHEM.
XPpOMOHEMBI COJIEpKaT YINIOTHEHHBIE YYaCTKH — XPOMOMEPBI, KOTOPBIE B CBETOBOM MUKPOCKOIIE
UMEIOT BHJ TEMHOOKPALIEHHBIX TIpaHyil. MX 4Mciao, MOJOXKEHMEe M BeIMYMHAa B 00eux
XpOMaTHAaX OJUHAKOBBI U U1 KaKJOW XPOMOCOMBI OTHOCHENBHO IOCTOSHHBI. PaccTosHus
MEXy XPOMOMEPAMHU Ha3bIBAIOTCSA MEKXXPOMOMEPHBIMU YYaCTKaMHU.

Korga roBopst o Mopdoioruu XpoMocoM, TO NMPUHUMAIOT BO BHUMAHHUE CIIEAYIOIINE
IPU3HAKU: JUIMHY IUI€Y, IIOJIOKEHHE LEHTPOMEPHI, HAIUYHME BTOPUYHOM MEPETSHKKU WU
cnyTHHKa. CIyTHUKH pa3HBIX XPOMOCOM OTJIMYAIOTCA 1O (popMe, BEIMYMHE U JUIMHE HUTH,
COEIUHATIONEN UX C OCHOBHBIM TEIIOM.

CnyrHUK — D3TO XpOMOCOMHBIM CETMEHT, 4Yallle BCEro TIeTepOXpOMaTHUYECKHM,
PACIOJIOKEHHBIM TUCTAJIBHO OT BTOPUYHOM IepeTsiKKU. [Io KilaccMYeckuM OmpenencHUsIM
CIYTHHK — C()epUUECKOe TeJbIle C AMAMETPOM, PABHBIM TUAMETPY XPOMOCOMBI MJIM MEHBILIE €T0,
KOTOPOE CBSI3aHO C XPOMOCOMOM TOHKOM HUTHIO. BBIIENAIOT Claeaytomuye 5 TUnoB CIyTHUKOB:

1. mMuKkpocmyTHMKM — chepouanbHON (OPMBI, MaJIEHbKHE CIYTHUKH C IHaMETPOM BJIBOE
HJIK C1IC MCHBIIC TUAMCTPAa XPOMOCOMEBI;

2. MaKpOCHYTHHUKHM — JIOBOJIbHO KpymHbIe (OPMBI CIYTHHKOB C JHAMETPOM,
IMMPCBLINIAOIINUM ITOJIOBUHY JUAMETPA XPOMOCOMBI;

3. auHeiinble C. - COyTHUKH, UMEIOIIHE (OPMY IMHHOTO XPOMOCOMHOTO CETMEHTA.
BTOpI/I‘-IHaSI MEPCTAKKA SHAYUTCIIBHO YAAJICHA OT TCPMUHAJIBHOI'O KOHIIA,

4. TepmuHaabHble C. — CIyTHUKH, TOKAIN30BAHHbBIE HA KOHIIE XPOMOCOMBI;

HHTepKagsipHble C. — CHOYTHUKH, JIOKaJU30BAaHHBIE MEXIY JBYMS BTOPHUYHBIMHU

NEePETHKKAMHU.

e
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2. Kapuotunsl celnbCKOX035UCTBEHHBIX )KUBOTHBIX.

AHanM3 XpoMOCOM B KJIETKaX >KMBOTHBIX U PACTEHUM pPA3HBIX BHUJIOB MO3BOJUJI BBISIBUTH P
o0UIMX 3aKOHOMEpPHOCTEH, WMEIOIIMX Ba)XXHOE 3HAYCHHE NPU HM3YYEHUU  SIBICHUHN
HACJIEJCTBEHHOCTH W M3MEHUMBOCTU. Y CTAHOBIIEHO, YTO KOJUYECTBO XPOMOCOM B KJIETKax
pa3HbIX TKaHEW OJHOrO BUIa OAMHaKoBOo. Hampumep, y JOMOBOM MBIIIM MOACUUTHIBAIN YHCIIO
XPOMOCOM B KIIETKaX KOCTHOTO MO3ra, CENe3eHKH, TUM(PATUYECKUX Y3JI0B, MEYCHH, IMOYEK,
300HOH kKele3bl, MeHepOBbIX ONSIIEK, POTOBUIIbI, SIUTENNS KUIIEYHNKA; BCE OHU COJIEPKaIH IO
40 xpomocom. @opma U pa3Mepbl XPOMOCOM B MpeieNax BUJa Takke MOcTOsSHHBbL Kaxnas
XpoMOocoMa B KIETKE OTJIMYaeTcsl OT JPYrMX XpPOMOCOM II0 BHEIIHEMY CTPOCHHUIO U
(YHKIIMOHATBHBIM OCOOEHHOCTSIM, T. €. WHANBUAYAIBHOCTBIO, KOTOpAasi COXPAHSIETCS] OT OTHOMN
reHepaluu  KJIETOK K Jpyrod W mepenaercs OT  pojauTened K MOTOMKam.

B coMaTHueckux KJIETKaX XpOMOCOMBI MapHbIe, a HA0OP XPOMOCOM B HUX TUILIOWAHBINA (271).
[Tapbl omMHAKOBBIX 1O (OPME U BEIMUHMHE XPOMOCOM HAa3bIBAIOT FOMOJIOTUYHBIMH. [[apHOCTH
XPOMOCOM BO3HHUKAET MPHU CIUSHUM (OTUIOJJOTBOPSHUH) MY>KCKOW M )KEHCKOU TOJIOBBIX KIIETOK,
KOTOpBIC COJIEpKAT TaryIouAHbI Habop xpomocoMm (i1). TakuMm 00Opa3oM, K 3aKOHOMEPHOCTSIM
CTPOCHHSI XPOMOCOMHBIX HaOOPOB MOXHO OTHECTH MOCTOSIHCTBO YHCJIa XPOMOCOM, MapHOCTb,
WH/IMBUYAIbHOCTh M HEMPEPBIBHOCTH XPOMOCOM. M3ydeHne XpOMOCOMHBIX HAOOpPOB y CaMIlOB
¥ CaMOK OJTHOTO BH/Ia MOKA3bIBACT, YTO PA3IMUYAOTCS OHHU TOJBKO MO OJHOM mape xpomocoM. Mx
o06o3HavaroT X (ukc) u Y (Urpek).

JIpyrMMH  CIIOBaMH, XPOMOCOMBI, IO-Pa3HOMY MpEJCTaBICHHBbIC Yy JBYX IIOJOB H
MPOTHBOIOJIOXHO YYaCTBYIOIIME B TCHETHYECKOM KOHTPOJIC TOJOBOM IuddepeHIanud u
HOJOBBIX (DYHKIMIA, HA3bIBAIOT IMOJOBBIMH XPOMOCOMaMH HWJIH TOHOCOMAaMH, XPOMOCOMBI,
OJIMHAKOBBIC y pasHbIX TI0JIOB, — ayTOCOMAaMH.

[Tpu ananuze HAOOPOB XPOMOCOM B KJIETKAX PAa3HBIX BUAOB OBLTU BBISIBICHBI PA3ITUYHS 10 YHCITY
XpOMOCOM MJIM HX CTpPOEHHI0 JHOO0 Te W Jpyrue oAHOBpeMeHHO. COBOKYIHOCTb
KOJIMYECTBEHHBIX M CTPYKTYPHBIX OCOOCHHOCTEH IUIUIOMAHOTO Habopa XpoOMOCOM BHJIA
noiayuusia HazBanue kapuotuna. Ilo omnpenenenunto C. I'. HaBammHa, Ka-puoTum — 3TO
CTpyKTypa — cBoeoOpa3Has ¢opmyna Buma. B kapuo-Tume 3allo)KeHa TeHeTHYecKas
nHpopmarus ocobu, U3MEHEHUS KOTOPOU BJICKYT 3a COOOM M3MEHEHHMsI PU3HAKOB M (YHKITUNA
OpraHm3Ma JaHHOW OcCOoOM WM ee MOTOMCTBA. [l03TOMy Tak BaKHO 3HAaTh OCOOEHHOCTH
HOPMAJILHOT'O CTPOEHUSI XPOMOCOM, YTOOBI MPH BO3MOXHOCTH CYMETh BBISIBUTH U3MEHEHHUS B
KapuOTHIIE.

s aHanm3a XpOMOCOM Ba)KHOE 3HAauUeHHE mMMeeT Mukpodororpadupoanue. OHO MO3BOISIET
JIETalbHO U3Y4YUTh MOP(QOJIOTHIO, MOACYUTATh YHMCIO XPOMOCOM B MeTada3HOW IJIaCTHHKE,

U3MEPUTh Kaxayro u3 Hux. [locie BH3yaJlbHOM OLIEHKH, M3MEPEHHUM XPOMOCOMBI MOXKHO
BBIPE3aTh U PA3JI0KUTH 10 ITapaM TOMOJIOTOB (MIUOTPaMMa) B IOPSAKE YObIBAIOIIEH BETUYUHbI

3. BeimonHeHne pucyHKOB. 3aloTHEHHE TaOIuII.

3ananue 1: [lognummure HA3BAaHUA CIIYTHUKOB XPOMOCOM.

BropuuHnas mepeTsikka, COeAMHSIONIAsl CIIYTHUK C TEJIOM XPOMOCOMBI, CIOCOOHA K Y4acTHIO B
nporecce (GOpMHpPOBaHUS U COOpPKM SApBINIEK. Takas BTOpPUYHAs TMEPETSKKA IOITOMY
HA3bIBACTCS €lIE AAPHIMIKOBBIM OPraHU3aTOPOM.
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CnyTHMK BMecT€ C BTOPUYHOM NEPETSKKON COCTABISAIOT CHYTHHYHBIA PpaiioH.
BropuuHble nepeTsiKkM MOTYT OBITh Y OAHHMX XPOMOCOM Ha JUIMHHOM IUlede, y JPYrux - Ha
KOpoTKOM. KOHIIeBbIE yUaCTKH XpOMOCOMBI Ha3bIBAIOT TeJaoMepaMu. OCOOEHHOCTh UX COCTOUT
B TOM, YTO OHU HE COCOOHBI K COEMHEHUIO C JPYTUMH Y4aCTKaMH XPOMOCOM.

3ananue 2: [lognuumure puCyHOK, YKa3aB Bce YaCTH XPOMOCOMBI.

S e

HopmanbHas nnuHa Kaxaol XpoMOCOMBI M CyMMapHasi JJIMHa BCEX XPOMOCOM KapHOTHUIIA
noctosiHHa. Mopdonoruss XpoMocOMBbl OINpeAeNseTcss B MEpBYI0 oOuepellb IOJ0KEHUEM
LEHTpOMEPLL. B COOTBETCTBUU C MECTOM pacHOIOXKEHHUS LIEHTPOMEPHI BBIIEISIIOT OCHOBHBIE
GopMBI  XpOMOCOM: METAllEHTpUYECKHe, CyOMeTalleHTpUYeCKHe, aKpOLICHTPUYECKHEe U
U30XPOMOCOMBI.

MertaneHTpUYecKHe XPOMOCOMBI OTJIMYAIOTCA TEM YTO IUIEYH y HUX OJWHAKOBOW WM
IIOYTH OJIMHAKOBOH AyinHBL. CyOMeTaneHTpHuYecKHe XpOMOCOMbI UMEIOT IIJIEYN Pa3HOM AJIMHBL
VY aKkpoueHTpHYeCKHUX XPOMOCOM IIEHTPOMEPA PaCIoIokKeHa K OJU3KO K OJHOM U3 TelloMep.

MN30xpoMocoMbl —  MOHOLIEHTPUYECKHME XPOMOCOMBI C  JBYMS TI'€HETHYECKH
UJCHTUYHBIMU TJIeYaMU, MOSBISIONIMECS KaK pe3ysbTaT HENPAaBUILHOTO JIEJICHHS LIEHTPOMEPHI
[ocje pas3pbiBa M BOCCOCAMHEHHUS CECTPUHCKUX XPOMAaTHI B OOJACTH IIEHTPOMEPHI.
H30xpoMocoma uMeeT OJUHAKOBBIE IUIEYHM B pe3ylbTaTe JEJeHHs LIEHTPOMEphl IO
ropu3oHTany. JluleHTpUYecKkHe W aleHTPHYeCKHe H30XPOMOCOMBI 00pa3yloTcs Imocie
pa3ppiBa CECTPUHCKHMX XpOMAaTHJ BHE IIEHTPOMEpPHOW o00JacTh M BOCCOECIUHEHUS WX B
[IEHTPUYECKUE U AlICHTPHUYECKUI (pparMeHTHI.
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