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BBEOEHUE

Hacrosmee ywebroe moco6ue pa3pa6oTaHo B cooTBeT-
CTBHH ¢ TpeboBaruamu I'ocyaapcTBeHHOro 00pA30BATEILHOIO
CTAHAAPTA BBICIIEr'0 DOpPO(EeCCHOHANBHOro OOpa3oBaEMA M
y4e6HOl nporpaMmMur Zucoumine <leEeTHka M 6MoMeTpHsA»,
eI'eHeTHKA M cenexnusas, ¢I'eHeTHKA W SBOJIONMAs IO Ha-

OpaBJeEMAM noArorosku 36.03.02 —  <Boorexmuss,
35.08.04 — «Arporomuss, 36.05.01 — <Berepumapmso,
35.03.08 — «Bogarle G6HOpeCypCHI K 8KBAKYJBLTYpA»,

06.03.01 — «Buosorus».

CTpyKTypa KHHIM YYHTHIBAET OCOOEHHOCTH yuebHOro
nponecca Ipy H3YIeHNHU reHeTHKH: BRIIOJHEHHIO CTYAeHTAMK
Ja60PAaTOPHAKIX ¥ NMPAKTUIECKNX 3AHATHMN JOJIXKHA OPeAmecT-
BOBATH TEOPETHMYECKAS MOATOTOBKA. II03TOMY IO OTAENBLHEIM
pasfeslaM Kypca TIeHETHKH XaHO KDATKOe TeOpeThYecKoe
000CHOBaHMe TeME! M IOpEAJIOKEHE! 38JaHUA JJIA CAMOCTOA-
TeJBEHOr0 BEINOJIHEHU .

Vuebroe mocobue cocTout n3 7 ruas. IlepBas riasa mo-
CBAMEHA IUTOJOIMYECKMM OCHOBAM HACJIEACTBEHHOCTH. Bo
BTOPOl pACCMATPMBAIOTCA 3aKOHOMEDHOCTH HACJIEZOBAHUS
OPH IOJOBOM PASMHOMKEHHH. B TpeThell IJiaBe IpeACTaBIeHA
XDOMOCOMHASL Teopus HACIEACTBEHHOCTH. B dWerBeproit ma-
JIOKEHE! MOJIEKYJISPHEIE OCHOBE! HacJeACTBeHHOCTH. Ilaras
r7aBa OOCBSMEHA PACCMOTPEHUIO BOIOPOCOB H3MEHYHMBOCTH,
ImecTas COZEPIKHUT MATepHAaJEl OO0 TeHeTHKe IOyJIsmuii.
B ceansMoit r1aBe pacCMaTPHUBAIOTCA BOOPOCHI KMMYHOreHEeTH-
KHU ¥ 6HOXUMHYECKOro DoIuMophHU3Ma.

OcHOBHOEe BHMMAHME B y4e6HOM IOCOOMM CKOHIEHTPHUPO-
BAHO HA BAXKHeNMMX npobieMax reHeTHKH, 6e3 3HaHUA KoTo-
PHIX C/I0KHO OCBAMBATH BCIO AucHUILIAEY. IIpM moaroroeke
IPAKTHKYMA HMCIOJB30BAHEI De3yJbTATHEI HCCIENOBAHUM IO
YACTHOM IeHETHKE »HUBOTHRIX K DACTEHHMM, YATEHEI HOCTHIKe-
HUSA 00 KADTUPOBAHHUIO I'eHOB.

ABTODHI CTPEMUIIHCH K TOMY, YTOOEI pa3paboTaHEEIe TeMEI
¥ 38JaHMA IO TeHeTHKe COAepKasii IPOOJIeMHEIe CATYamAM,
cooco6CTBOBANM AKTHBU3AIMM TBODPYECKOH [eATeNbHOCTH
CTYZeHTOB, IPHOGPETEHUIO TeOPeTHIECKHX ¥ NPAKTUIECKHX
3HAHUI ¥ HABRIKOB B PeMEENH KOEKDETHHIX 38184 NpH pas-
BeeHMM DACTEHHMH U KMBOTHEIX KAK HA YPOBEE OTAENbHRIX
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acobeit, Tax ¥ Ha YPOBHE HONIYJIALUA, Gonee rayGoOKoOMy oc-
BOEEHMIO MMM 3TOM CJIOXKHOM JUCIUIUIHHEL.

TeHeTHueCKHe 388U COCTABJIEEL] TAKUM 00pa30M, YTO6E
HMMeTh DO3HABATENIBEYI0 OPHABJIEKATENILHOCTD, BEI3BATE MHTe-
DEC CTY[eHTOB ¥ JKeJaHHe CaMOCTOATENbHO HMX peIlars.
Ilpenoycers! 3a4a9H C HCIONB30BARMEM XKHBOTHRIX DASHEIX
BHAOB (KpYTHBLH pOTraTklif CKOT, CBMEBY, OBIE!, ITHIEI, cOba-
Ko, GoNsMUECTBO BUAOB 3Beped n pub), pacTeEHit U YesIoBe-
xa. IIpu cocTaBieHEMHM 38729 MCIOJIE30BANIOCH OPUTMHEAILHOE
0603HaueRHe TeROB, OPMEATOE B MeHETHYECKOM JIUTepaType.
B kaskpoit roiase npencrasierno Be Meree 30—-40 aanag. Ilons-
30BAEHE NPAKTHKYMOM MOXET ODJEerYuTs NpemofaBaTesIo
KOHTPOJIB ¥ GEICTPYIO IPOBEPKY 3HAHMI CTYAEHTOB ¥ X yMe-
HESA pPeraTh FeHeTHIeCKHe 3a1aqu.

IIpepnaraemetii <IIpakTHKYM DO reHeTHKe» o6ecmeguT
CTYAEHTOB [OCTATOYHEIM YYeOHHIN MaTepHajoM [isf M3yde-
BHA OCHOBHEIX PA3JIEJIOB FeHETHKH. B 10 e Bpemsa MuI yBepe-
HEL B TOM, 9TO A1 00eCIIeYeHHA NONHOTE 3HAHMI CTYLEHTOR
pabora Haj CO3{AEMEN HOBHX YIeGHEIX MaTepHATOR IO TeHe-
THKE J0JI3KHA 6BITH DPOLOJKEH],



TNTABA 1
LMTOSIOTMYECKME OCHOBbI HACITEQACTBEHHOCTH
KNETKA 1 EE OPTAHOU[bI

Bce opraHusMEl B JKUBO¥ OPUPOAE IOAPA3AEIISIOTCA HA ABA
THIIA! BYKAPHOTEI — MMeIONTyie EACTOAImee AAp0, H IPOKAapHOTHL,
y KOTOPHIX OTCYICTBYET YeTKoe Bhigejenue sapa. K nepsemt ot
HOCSITCS BCE OPraHU3MEbI, 38 HCKIIIOYeHHeM 6aKTeprit M apXeit.

HawnGosee cno)xeas opraEH3anAs CBOMCTBEHHA 3YKADHO-
THYECKMM KJIeTKaM. I'rasHas 0CoGeEHOCTh 3YyKApHOT — Ha-
JIMYMe HACTOSMIero f4pa, MMeIomero 060JI0YKY, CXOZHEYIO
¢ MeMOpagoii caMoit kieTku. PopMa, pasMeph! TAKUX KJIETOK
38BUCHAT OT TOr0, ABASETCH JIM OPTAHN3M OAHOKJIETOUEBIM HJLK
MHOTOKJIETOYHEIM, PasMepsr KJIeTOK y dKHBOTHEIX B Gonbmue-
cTBe cayuaeB Konebmores ot 0,5 xo 20 MKM, 38 HCKIIIOYeHHEM
JKEHCKUX IIOJIOBEIX KJEeTOK. M{maKasA 49acTh IUTOILIA3MEI —
IrHAJONNa3mMa, BASKOCTH KOTOPOM MOXeT MeEAThcH. OcHOBHAS
(hYHEKOUA TUTOINIASMEI IPOABIAAETCA B TOM, UTO 3TO BEYTDEH-
HAS cpefia KJeTKU, B KOTOPO¥ DacHoJaraloTcs MeMOpamHEIe
CHCTEeMEI, OPraHOMAL! I BKJIIOYEeHHH.

Knerka umeer gBoiigyio MeMGpary. BEYTpeERHEAA 06pasy-
eT MHOTOYMCJIeHHEIe Pa3BeTBIeHUA — SBJONIA3MATHYECKYIO
ceTb. B Hacrosmes BpeMs HOPHUHEATA MOAEJNb MO3IAWIHOIO
cTpoeEHa MeMOpaHk!, Bruosoruueckas membpaBa obpasosana
dochonunugamMu, B KOTOPEIE Ha Pa3EYI0 INIYOHEY ¢ HApYI)KHOMK
¥ BEYTPeHHE# CTOPOHEI HOrpy»<eHbl MEHOTOYMCIEEHLIE U pag-
HO0OpasHEle Mojexyasl Genka. I{uTommasMaruueckas mMem-
6paEa BRIDOJEAET 3RIMUTHYIO (YHKLUIO, OTTDAHNYHBAET CO-
AepruMoe MHTOMIASMEI OT BHENIHEeH cpefikl. 3TO NONYIPOHU-
naeMas CTPYKTYpa, TAK KAK B HeH MMEIOTCS mOpel. Yepes
MeMOpaHY B KJGTKY LOOCTYHDAIOT OMTATENBHBIE BEImecTBa M
BHIZIEIAIOTCA NPOAYKTHI YKU3HeAeATeNbHOCTH. LluTonnasma-
THuecKas MeMOpaHa ofecneduBaeT CBA3H MEMAY KIETKAMYU B
TKAEAX 38 cUeT o6pa3oBaEUs CKIZAOK M BEIDOCTOB, & Takxe
BCJIE[ICTBYE BRIZIEJEHUA KJIETKAMM 0co00ro BemecTsa, 3amoJ-
HAIOMEr0 MeXXKJ8TOYHOE IPOCTPAECTBO.

Onponnasmariueckan cers (QIIC) mpeacrasnser coGoit
DA3BETBJIEEEYI0 CETh KAHAJIOB M DOJOCTEN B IUTOmIa3Me
KJIeTKH, 00pasoBaEHyI0 Membpamamy. Pasdnuderor asa Tuma



PHIOMIA3MATHIECKOH CeTH: MIAaKad (arparynapras) — =Ha
Heil IPORCXOQNT CHETE3 JKUPOB M YTJIEBO/IOB I IIepOXOBATAT
(rpamynspHas) — 3feck CHETEIUPYIOTCA OeskM, Tax Kax Ha
Helt HaxofaTCs pAOOCOMEL.

Konmexe Tomb:Alt 0GHAPYKEE BO BCEeX KJIETKAaX, Kpone
3pWTPOLUTOB i COEPMATO30HAOB, ¥ IDEACTABJISET coboit cuc-
Teny MenGpaR, 0GpA3YIONHX NAKETE! YIUIOMeH KX IHCTeDH,
MeNKHe MySBIpRKH, JIOKAIM3YIOmuecss panom c¢ Axpom. Oc-
BOBHAS GyHKIAA — YUAKOBKA M YAJeEHe H3 KJIETOK 6eskos,
IOJIFACAXAPUAOB ¥ APYTHX CHETe3UDOBAHHELIX BEIIeCTB.

Muroxonppii UMEIOT PASJIMIEYI0 hopMy: chepudeckyio,
OB&JIBHYIO0, MyIXEDHIeCKYI0. PasMepsl ux cocrasiusior 0,2—
1,0 Mxn B guamerpe ¥ fo 10 MKM B IIHHY. Konrmgecrso mu-
TOXOHJpHit B PASHEIX TKAHAX HEOAMHAKOBO ¥ 3ABUCHT OT
GYRKIOMOHANLHO AKTMBHOCTH KJIETOK. BHYyTpeHEAS MeM-
6paHa MMeeT BHIPOCTH!, BOAYMBAHMA — KpHCTEI. Ha mMemGpa-
H&X KDHCT DACHOJIAraloTCA MHOIOYMCIICRERe hepMeHRTHI, yya-
CTBYIOIHe B CHHTede YEWBEPCAJBHOTO MCTOUHHKA 3HEPTMYU —
AT®, TosToMy MUTOXOHADHMM HASHIBAIOT 3HEPreTHYECKUMHM
(crnoBENM) craENMAMK KIETKH. B MaTpukce umerorca pubo-
COMHI % xonpnesas Mosnexyia JTHK. IloaToMy oEM cnocoGHE k
CAMOBOCIODOH3BEEHHI0 H OBYCHOBHHBBJOT IUTOmJIA3MATHYIEe
CKYIO HACJIe,CTBEHHOCTD.

Pu6ocomrr — 970 cheprIecKne IaCTHOE! AuaMeTpoM 15—
35 HarOMeTpoB (HM), COCTOAINME U3 NBYX CYGHeqUEAL, (MUK~
PO~ # makpouacTmmel). MeMOpaEH! He uMeroT, comepiKaT
OPUMEPHO paBHOE XoJAdecTBO 6enkoB u p-PHK (pubocom-
Has PHK). Cy6sequrnnsr pubocoM o6pasyiorcs B sipphIm-
KaxX. Bnuronnasme pm6oCOMEI MOTYT pacmonaraTbesi CBO-
60AHO MnK GHITH OPHKPENNERHEIME K HAPY)XHOH HOBEPXHO-
CTA MeMOpam rpaHyJISPHOH SHAOIIA3MATHYECKOH ceTd. B
JABHCHMOCTH OT THIOA CHHTEe3upyemoro benka pubocomer MO-
TYT spaboTaTho MOOAUEOUKE MITH O0BEAUHATHECA B KOMIIIEK-
CHl — DONMPRGOCONEY.

DyEkOua pufocoM — CHUHTe3 Bexa. ARTUOHOTHKY Ea-
PYmAaIoT yErouy pubocon.

JIugocomnr — HeGosbmIHe OBATBHEIE TeNnbIA, JUAMETPOM
0k0110 0,4 MKM, OKpyteRHEe nembpanoit, B mux HAXOQUTCA
B e coovotnuy pmen
HacTH, xompué sa'rezzl MO i ocleRmIgHiA

MOryT OKHCHATHCA (epMeHTAMM MH-



TOXOHAPHIf. O6pa3yIOTCS JIM30COMEI M3 CTPYKTYP KOMIIIEKca
TonbMXY MaM K3 SHAOONIA3MATHYECKOM CeTH. BeImonmsaioT
OHIIEBAPUTENBEYIO ¥ 3AIIUTHYIO DYHEKIHMH,

Knerounslii 1eHTP HAXOAUTCA BOAN3H AAPA M COCTOMT M3
ABYX TeJlel MUIXHAPIIECKOH (hOPMEI — IEeHTPHOJIeH, pagme-
pom 0,15x0,6 mMxm, CreEKa HEHTPHONM COCTOMT M3 HEBATH
rpyon Muxporpybouex. IlemTpromi — CAMOBOCIDPOM3BOAA-
muecsa CTPYKTYPHI, cofepkamue 6Genok, Hemroro ITHK u
PHK, urpaior Ba)XHYIO poJIb B JelleHMHM KJIeTKH. B Hauaie
HeJIeHHA KJIETKH LEeHETPHOJHU OTXOLAT APYT OT APYTra K IPOTH-
BOIIOJIOXKHEIM HOJIOCAM, ¥ MEeXLY HUMH 00pasyercs BepeTeHo
neneEnd. IMEIOTCS TOJNIBKO B KJIETKAX XHBOTHEIX.

ITnacriaer — ocobrle OpraHOUAE! PACTHTENLHEIX KJIETOK,
B KOTODEIX OCYINECTB/IAETCH CHHTE3 PA3JUYHEIX BEIIEeCTB M,
B IIEPBYIO oYepeAs, GOTOCHHTES.

CHapy»XM XJIOpOmJIAcTE! OrpaAHMYIEHBl ABYMA MeMOpaHa-
nvu. BHYTpeHHns Mem6pana 06pasyeT BRIOAYMBAHUA B BUAE
IJIOCKMX MEIOYKOB, CA0XKEeHHBIX Hanogobue cronbuka Moger
u obpasylomux rpasnl. B MarpHKce MMEIOTCA PUOOCOMEI M
KoJsblesas Mosexysa JJHK. Conoco6HOCTD MIACTHN K HeJIeHUI0
obecreuuBaeT X HeOPepPLIBEOCTH B PAAY KJIETOUHKIX HOKOJIe-
Hu¥., Y GONBIIMHCTBA pACTEHMI IIACTHAE! NepeaioTcs Io
MaTEePHHCKOM JMHUK ¥ obecmedrBaloT NUTOIIa3MATHYECKYIO
HACJELCTBeHHEOCT.

Bakgelmel CTPYKTYpOil KJIETKH ABJAETCA ARpo. Emy
OPUHAJIEXXHUT IVIABHAA POJIb B COXPAHEHNH, Iepejade U pea-
JIM3anUM HACJIEACTBEHHON uMHGopManuu. Apo orrpanuzero
0T OUTOIIA3ME! SfEPEONX MeMOpaHOM, yepe3d suepHy0 06o-
JIOUKY IPOXOAAT MeTabQIHTH K ADYTHe BellecTBa, HEKOTOphIe
H3 HUX CBS3AHE! C AKTHMBHOCTHLIO I'€HOB M CHHTe30M 6enka.
SnepEas MemGpaHa cocTOMT U3 ABYX caoes. O6a ciod cocTosT
U3 HepacTBopuMauIx GenxoB. Ha BHemHe! NOBEPXHOCTH sizep-
HOIf MeMOpaHEI TAK e HAXOLATCA pUBOCOMEL.

B ajpe BUAHE! OAHO MJIM HECKOJELKO AApPHIIEK. Japemmco
He MMeeT MeMOpaHEI, IpeAcTasngeT co60i IJIOTHOE OKPYTJIIOe
Tesnpne, obpasylomeecs B 06JACTH BTOPHUHEIX IEPETAMEK
HEKOTOPBEIX XPOMOCOM, B KOTODHIX 3aKOXMPOBAHA CTPYKTYpA
p-PHK. DT0T yyacToK XpoMOCOME! HOCHT HA3BAHHE SADPEIM-
xoporo oprapnsartopa (f0), ¥ Ha HeM IPOMCXONHUT CHHTE3
p-PHK. Kpome Rakomernsa p-PHK B AapeiKe GOPMUPYIOT-
¢ cy6meauHENOE pubOCOM, KOTOpHIE 3aTEM IEPEeMEINaloTCH



Buromnasny. TaxuM 06pasoM, SAPHIIIKO —— 3TO CKONJIEHHE
p-PHK u pufocoM Ha PA3HEIX 3TATAX (OPMHPOBAHMSA, IO3TO-
My OIOCDEfOBAHHO IPHUEMMAET yIacTue B DEaNHSanHN Ha-
CIIeCTBEHHOH HE(GOPManuy — CHETe3e Genka.

flnepras 06on04KA H SAAPHIIKK CYIIECTBYIOT B IEDHOZ
MEMTY NeJIeEUAMM KJICTOK. B Hauane neseEHs KIETKH 3TH
CTPYKTYDEl DACTBOPAIOTCHA, & B PE3yJbpTaTe CIMPATU3ANNN
XOPOIIO PA3IMYMMEIMU CTAHOBATCH XPOMOCOMEI.

XpoMOocoMEI — 3TO HDOCTOSIHEEIE KOMIIOHEHTE! AJpa KJeT-
KH, HMelomue ocofyio OPraEM3ANHI0, HHAUBUAYAJIBHOCTE, B
MopdonorkgeckoM B HYEKIMOHAIBHOM OTHOIIEHHH CIOCO6-
HEIE K BOCHDOM3BEAEHWIO M COXPAHEHMIO CBOMX CBOMCTB Ha
TpOTHAXKeRny pALA KJIETOIHEIX fesienuit. syuerue xpoMocom
T03BOJIKIO YCTAHOBUTE CleAyiomue GaxTh: 1) Bo Bcex coma-
THYECKHX KJIeTKaX JII060ro OpraEM3Ma YHCJI0 XPOMOCOM Ofu-
HAKOBO; 2) moJIoBbIe KJIETKH BCErfla COAEPIKAT BABOe MeHbIe
XPOMOCOM, WeM COMATHYECKME KJIETKH JaEEOro BHAA Opra-
HH3Ma; 8) y Bcex OpraEM3MOB, OTHOCAIIMXCA K OGHOMY BULY,
HHCJI0 XPOMOCOM B KJIETKE OJHHAKOBO.

XpoMOCOMBI OKDAMKBAIOTCA OCHOBHBIMM KDACHTEJISMH.
Orciona IDpOMCXOJUT HX Ha3BaHHWe, JaHHOe Banbjeitepom
B 1888 r. (ot zpex. chroma — LBET, OKPACKA, 80mMa — TeJIo).

Kapuotun — 3T0 COBOKYOHOCTH KOJIMYECTBEHHEIX M
CTPYKTYDHEIX ocoGeBHOCTEH AUOJIOMAHOro HabGopa Xpomo-
coM. O xapaxTepusyercs OIPEJeNeHHLIM TYHCJIOM XPOMO-
COM, MX pasmepoM M (opMOH. PasHEIe BHIABI XHBOTHBIX M
PACTEHMYH ynMeloT HEOAHHAKOBOE HMCIO XPOMOCOM. Jumio-
MAHBIE HADODEI XPOMOCOM HEKOTODHIX JKMBOTHEIX M pACTe-
HEi npepcrasnens B Tafnumax 1 u 2. Mumrouasoe umerno
Xponoconm aBnAeTCA CTAOUABHEIM IOKAa3aTeJeM BHAa. B iio-
OBIX yemommax cofiepxanusl HyTPUs OyneT umers 21 mapy
Xponocon (2n=42). OgEaxo Y HEKOTODHIX JXKHBOTHBIX H
PACTERM# HMEIOTCA OTKJIOHEHHS OT BHIOBOIO KapHoTuna.
Tax, y puxux mrcnn BecTpedaloresl ocobu ¢ 34—38 xpomoco-
Manu, Iommvophuan B YuC/Ie XPOMOCOM H3BecTeH y KpEIC,
MBIIIeHt, y HeKOTOPHIX CYyMIATHX. MeHee cTabuaIpEOe THCIO
XPOMOCOM yCTAHOBJIGHO M Y PA3HBIX IDEACTABHTENeil pHIG.
¥ panysicoir gopenn, maupumep, BeTpedatoTes 0cobu ¢ 58—
62 xpontoconans.



Tabruya 1
Yicro xporocont (2n) y HOKOTOPEIX IRIBOTHEIX
(513 M. E. JIoGamena, 1967, ¢ xononnesmen)

Bug 2n B 2n
Yenonex — Homo aaplens | 46 | Hopka — Mustella visen 30
Jlomone — Equue caballus | 64 | Hyrpma — Myocastor coypus 42
Ocen — Equus aalnug 62 | Kasxaackut 6yfinon — 50
Bubalus buballs
Homomeaa cBuELA — Sus 38 | fix — Bos grunniens 60
scrofa
JHuxuit xa6on — Sus 36 | 3y6p — Bison bison 60
scrofa
Osna — Ovls arles 54 | Kyput — Callus gallus 8
Enponeitcxitit kpynusit 60 | Ytxm — Anas platyrhincha 80
porarslit ckoT — Bos
taurus
Asuatckuit Kpynssf po- 60 | I'ycu — Anser anser 82
rareift ckoT — Bos (ndicus
Koaa — Carpa hircus 60 | Oxyms — Perca fluvlatilis 48
Komxa — Fello catus 38 | Casam — Cyprinus carplo 50
Jincnoa — Vulpes vulpes 38 | Pagy:masa dopens — 58-62
Parasalmo myklss
Cofaxa — Canles famliliaris | 78 | ILnopobas mymxa — Droso- 8
phila melonogaster ]
Muims — Musmusculus 40 I
Kponuk — Oryctolagus 44 '
cuniculus
Tabruya 2
Tire10 xponrtoconM (2n) y HeKOTOPEIX BIIOB pacTemiit
(113 M. E. JIoGamena, 1967, ¢ gonoaHemniten)
Bix 2n Bix ' 2n
ITiuxra — Ables 24 | CpexnaofnxroBeEHEAst — Beta 18
vulgaris
Enp — Picea 24 | Jlyk pengatsix — Alllum cepa 16
Cocaa — Plinus 24 | Mmesunga markas — Triticum | 42
aestivum
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ITpodonsicerue maba. 2

Brx 2n LT 2n
JlicToeBRNON — 24 | NMmenuna toepaasn — Triticum 28
Lariz durum
Tonons 9epastii — 57 | Poxs — Secale cereale 14
Populus nigra
Bepeaa Gopoganqa- 42 | Opec nocenBOit — Avena satlva 42
7an — Betula
verrucosa -
Mopkons — Dayrus 18 | Kyrypysa — Zea mays 20
carota
Kaprotens — So- 48 | T'opox mocenmoit — Pisum sativum | 14
lanum tuberosum
Tonar — Lycopersl- 24 | XnomanTEHK OGKIKEODEHERNT — 52
cum esculentum Gossypium hirsutum
Orypen — Cycumis 14 | pewsxa obmxEonesnan — Fagopy- | 16
sativug rum esculentum
Apbya — Citrullus 22 | Tnnodeenka ryronas — Phleum 42
vulgaris pratense
Typmenc — Bragsica 20 | Oncammma yrosas — Festuca 14
rapa pratensis
Kanyera — Brassica 18 | Samens obncEODEEREI — Hor- 14
oleracea deum vulgare

Jna Kaxgoro Buza opraEM3MOB XapaKTepHA ONpeJjeseH-
HA MHRMBURYANIBHOCTH, KOTOPAS HPOSIBISETCA B pasmMepax
XpoMocon, dopne, PACIONOKEENH BTOPHYHOL OEpeTAMXKH H
COYTHAKOB, reTepo- i 9yXPOMATHHOBEIX YYACTKOB. Pagameprr
MeTa(asHRX xpomocom BapbHPYIOT B JOBOJBHO IOHMPOKHX
OpeRenax: puanerp uamensercs ot 0,2 n0 3 MKM, JJIMEA OT
0,2 70 50 mxm. Houbonee KPYOEBIE XPOMOCOMBI Y OfHOZOJE-
HBIX pacTeEmit, RanGosee MexKie — y rpuGos.

MHEIMBHAYAIEHOCTE XPOMOCOM BKJIIOYAETCS dopma, Ko-
Topas ?Hpenenxe'rcn PACHONOMEeHHEM LEeHTPOMEDEI MK mep-
BHYHOM mepersinky, HerTponepa BEIDONESET OYeas BasKHEIE
DYEKOHY, Omg COEAHHSAET JBE CECTPHHCKHE XpomaTugsl. Be-
’"’“‘8 €€ Ponb B oprasusanuy BepeTena neeHus,

PO e R T
MEIOT [Ba pPaBHEIX IJIe-
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ya, cyOMeTaueETpUyecKHe — IeHETpoMepa CABHHYTa& K OLHO-
MY 43 KOHI[OB XPOMOCOMEI, IIO3TOMY ILUIedH HEpaBHBIE, X aK-
POLEHTPHYECKHEe — y HUX XOPOIIO 3aMETHO TOJIBKO OAHO mIe-
90 (DeHTPOMEpA HAXOAUTCA HA KOHIE XPOMOCOMEL HJIK OY€HB
61H3K0 or Hero). CBOGOZHEIH KOHLEBOM YIACTOK KA’sKAOTO
171898 XPOMOCOME! HASKIBAETCA TEJIOMepoit, 6arogapsa XKoTo-
POf KOEIEBhle yIaCTKA XPOMOCOM Ee CIOCOOHEI COEAUHATHCH
€ ODYTHMM XPOMOCOMAMH M HX (parMeETaMH. THIE XpOMO-
COM HpeACTABJEHH Ha pucyHKe 1. BeiAensdioT COYTHUYHEIE
XPOMOCOMEI, :

R o

0 - uenTpoMepa naeust O o
MeTamen: cybxeTaueu- aKpones- Tenonen-
THh Tp! TpHRCCKIIE TpuuecKie

Pie. 1

Tunb: stemagaanblx xporsocon

C.T. HaBamue mpeioaKmI H306parxaTe KAPHOTHI rpadu-
YEeCKM, B BHJe MAHOIPAMM, HA KOTOPEIX XPOMOCOMEI pacmoJa-
raloTCA B PAX IO Mepe YORIBAEMA MX AJIUHEI, IO MOJIOXMEHHUIO
IEeETPONMEDE!, BTODHYHOK IePeTAMKKH M HAJIMYMUIO CIYTHAKOB.
Ha unnorpaMme npuEATO M306paXkaTh IO OfBOM M3 KaXKI0
oapel TOMOJIOTMYHEIX XpoMocoM. [l NOCTDOEHMSA HIHO-
rpaMMBl ClefyeT HMeTh MHUKpodoTorpa@uu ONpeaeseHHERIX
00eKTOB, M306pasKEHNE KAIKIO0H XPOMOCOMBI BEIDE3AIOT, Ha-
KJIEWBAIOT HA OyMAry U U3MEpSIoT.

A8 xw -
! = 5 \k‘: = Y
2 {”\ ﬂﬂ AN 0 Ao an u\ x2 _s._a ’)?
1 S aena O NS TS b i N Vg
cRA &% KK XK 8% ¥ PR A
100 12 13 14 15 O U: 3
D aa XX Xx 'v Jf:t){ Qc’/‘
16 17 8 19XY
Pic. 2

Kapuomun u xemagaanan naGCMUKKA XpaKa
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BayKELIM STAIOM IHTOreHETHIEeCKOro aHanu3a SABJIAETCH
OKPACKE MOJYYeHBEIX mpenaparoB. MAeETHOHKATKA XPOMO-
COM MOXKeT 6BITh BRIABJIEHA IYTEM nncb(bepenuna.nbnon OKpa-
CKH, KOTOpAsI OCHOBAHA HA IPHMEHEHHH KpacuTesel, coenu-
{Mgecky cpaarBalomuxcsa ¢ yaacrkamu JJHK onpenenerEoro
crpoerns. C ydgeroM pasMepa M GOpPMBI Kaxjad XpoMocoMa
MMEEeT CBOI0 HyMepanuio.

B CTpYKTYpe XPOMOCOM, BMAMMEIX B CBETOBOX MMKpO-
CcKom, paanmgaloT 6o0siee TeMHEIE YIACTKY — IeTepPOXPOMATHH
¥ Gonee cBeT/IBIe — 9YXPOMATHH. B reTepoXpoMAaTHEE XPOMO-
COME! CHJIbHEe COHPATN30BAHKE!, (DYHKOIHOHAJILHO MEHEee aK-
THBHEI, YeM B ayXpoMaTHHE (JeCOHpaNu30BAHHEIE, CBETJIhIE
VYACTKH), Tge JoxanusosaHa Oosibmast gacTe paGoTaromux
resoB. I'eTepoxpoMaTHH COXDAHAETCA B CIMDAJIH30BAHHOW
(hopMe Ha NpoTAXeENH BCero KJIETOYHOT'O UKJIA ¥ COCTOMT U3
IUTOTHOYIAKOBAHHEIX XPOMATHHOBRIX HHTEH JHUaMeTPOM
25 EM. DyxpoMaTHE He BHAEH B MHTephaze. Xapaxrep pac-
OpeZieJIeHnd 3THX Y9IaCTKOB IOCTOSHEH IJIS KaXKHZOH XpOMOo-
COMEI, YTO CJYXXHT JONOJHHMTEJBLHEIM KDHUTEPHEM ODH HX
AReHTEGEKaONK HA DUTOJOTHIECKAX npenapaTax (puc. 3).

XpoMocoMa cOCTORT U3 BYX RuTedl — xpomMaTux. Mayua-
10T KAPHOTHH B MeTadade, KOr/la XPOMOCOMEI PACIOJIOXEHE!
B IEETPE KJIETKH.

oD@ I =D
DD = =D
D5 D =
DD =2
DHm o m

=)
=
E)
)
E)
3

- Pic. 8
duog,
Paisa G oxpawen blx xposocor Kpynrozo pazamozo ckoma

py):;r;:di'?rﬁé:mbxx *POMOCOM B HeKOTOPBIX KJETKAX 0BHa-
i ;"e TCKHE MOJINTEHHEBIE XPOMOCOMEI, VY apoaodm-
OBEITROR can e TEHHLIE XPOMOCOMS! B 250 pa3 anumHee

COMATITYECKOIT XPONOCONET. MEosecTBeRELI Xa-
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paKTep HUTeir o0padyercs 3a cHeT SHAOMHUTO3A, IPH KOTOPOM
YABOBHME XPOMOCOM HPOMCXOAMT, HO OHY COEJAWHEHE! OfNHOM
OEeHTPOMEPOi. B HeKOTOpEIX KJeTKax HACYHATHIBAIOT JO
1000 ExTeit. Ha nporssKeENH rErAETCKO XPOMOCOMEI BCTpe-
yarorcs 6oJsiee TeMHBIE JUCKH, HE KOTOPHX o6pasyloTca myd-
&bl (B3QYTHA) M MeXXAUCKOBOE OPOCTPAHCTBO. B paioHax
nydda XpoMoCOMEI MOTYT HAXOZUTHCA B AeCOHDATIN3OBAEHOM
COCTOSIHWM, B HUX MOIYT IDPOXOAHMTH TPAHCKPUINHUSI ¥ obpa-
sopaEMe MHGopManuoEHok PHK. IlosuTeHHEIE XPOMOCOMEI
IIHPOKO MCOONB3YIOTCS AJISA HM3ydeHUA OpPraHoreHesa, KJle-
TOYEHOH AU depeEnanuy 1 KapTHPOBAHUA I'eHOB.

KpoMe mOMHUTEeHHEIX XPOMOCOM MMEeTCs Apyras rpynma
KPYIOHBIX XPOMOCOM — XPOMOCOME! THIA JAMIOBEIX INETOK.
OHM MMeIOT OeHTPAILEHYI0 0Chb ¥ GOKOBEIE BRIPOCTRI. B 60oKo-
BEIX BEIDOCTaX TAKe MOryT ORITH AecHApanu3anys 1 o6paso-
paune uPHK,

ITo xMMHYECKOMY COCTABY XpPOMOCOMA HPEACTABJSAET M3
celsl HYKJIEOOPOTEH A, COCTOAIMKN U3 Ke30KCUPHUOOHYKIIEHHO-
Boit KucaoTh (IHK) u 6enxa (puc. 4).

Iloyzuvuoucatan
C"” AHK, o6nisran
COKPYT CTPYRTYPLE,
( f/{:\* coaepicaueit
K % 3 8 sonenya

fucIunon -

10 2 NoneRy AL

o O ll 24, H28, II'lan
1

lxm-ou/( v,-\/\
m 1 )

Cueiicepruii [{
yuacror:

Pitc. 4
Cxenamuyroe ugofpaxcenite HyKae0con

B xpomMocoMe HMEIOTCS MHCTOHBI M HETMCTOEHEIE Genku.
AMUHOKHCJIOTHEI} COCTAB M'MCTOHOB IPEXJe BCEro BKIIOYAET
aprMHEME M JIM3MH, Bcerga B HMX OTCYTCTBYeT TpumTodax.
B keTKe OPUCYTCTBYIOT 5 THIOB rucToHOB: H1; H24; H2B;
H3; H4, Yerslpe DOCIeJHENX KJIACCA TMCTOHOB 06pasyioT Byk-
Jeocomy. CepAneBHEY HYKJEOCOME! 00BMBAET HUTH MOJEKY-
ael JHK. Oga HexpyduBaeTcs Ha IDOBEPXHOCTh OEJKOBEIX
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gacTHI. IIPOMCXOAMT HmEpPBHIi 3TAI YHAKOBKH OHK. B cixe-
AYIOMKif 3TAI YIAKOBKM HYKJIEOCOMHAS CTPYKTYP& XPOMATH~
Ha BOBNEKaeTcA ¢ momMompio rucToEa H1. Boznee BEICOKMe
ypoBEE KoMnaxkT3anuy JTHK B xpoMaTHHE CBA3AHEL C HEI'HC-
ToEEBIME Genxamu. Kpome Genxa m JHK B cocTas xpomoco-
MEI BXOJAT ¥Keseao, KaJIbouif, MarHHH.

B moxosmesica KJIeTKe HA CTAAHN ugTepdas3sl XpoMocoMa
HAXOZATCS B PACOPABJIEEHEOM DACTSAHYTOM COCTOAHMH ¥ IDAaK-
TAYECKH HeBMIEMA B CBETOBOK MuKpockom. Ilepex Hadayom
feNIeHEs MPOUCXOAUT YIIaKOBKA HUTH.

ABconioTEAR ¥ OTHOCUTENLHAS HJIHNHA XPOMOCOMEI ABJIA-
eTcs KPUTEPUEM AJIA HAeHTHGOHKAMY OTACIbLERIX XPOMOCOM.

Jnst Keykpoit rpymOEl XPOMOCOM DEKOMEHZYIOT ONpese-
JIATH ABa Dapamerpa: obmuii pasmMep M NEeHTPOMEDHEIH HH-
Aexc. Obmuit pasMep L BEIYKCAAIOT OyTEM CYMMHDOBAHUSA
ANVEE! 1ByX Ined (p + g). LleETpoMepHEIX MEAEKC J° paBeH
9aCTHOMY OT Jie/IeEMA pasMepa KOPOTKOro mieda (p) Ha AIUHY
BCEH XponMocomer. OTHOmeHve yMHONcaeTess Ha 100:

Je = p-100 :
pb+g

3anATHe no Tema <Mopdonoria XpOMOCOM W KaproTHA»

Dens paboTel: MO3HAKOMHUTECS ¢ THIAMH XPOMOCOM M Ka-
PROTHIAMY DA3HEIX BIOB OPragH3MOB.

Marepuan gias PaboTH: MYJNLTHMEAWHHEIM Ha6Op T'MCTO-
JIOTMYeCKHX OIPEenapaToB OO HBYIEHNIO KAPHOTHIA.

Hns pa6orer CIEAYET UCOOJIB30BATE NPEnapaThl MeTadas-
HRIX TOJACTMHOK DA3NUYHEIX DACTHTENBHHEIX M IKUBOTHBIX
061exToB. Haiiti y 06BexToR Da3EBIe THOBI XPOMOCOM, Iep-
BHYEYIO 1 BTOPUYHYIO HEPETSIKKY, COIYTHUUHEIS XPOMOCOMEI.

Hners yBennuergnre MHKDO(OTOrpadmy pacTeHNit 1 HKH-
BOTERIX. M3 muxpodoTorpadusit BEIDE3ATHL XPOMOCOMEI, ITO-

napeo COEAMBENTE ITOMOJIOTHYECKUE XPOMOCOMBI, H3MEPHUTh K
OIHCAaTH ux ocoberHOCTH.

Tocrponuts HIHOrpamMMy.

Onpenenuts guay XPOMOCOM M BeHTPOMEpPHEIi MHIEKC.
Bonpoce: ann koutpons

1. Yo o3mavaer momsaTHe S¢KAPHOTHII» ?

9 -
. KﬂKOH Haﬁop XPOMOCOM HMeeT
h Kaxxpas coMaTiyeckas
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3. HasoBuTe THOEI XPOMOCOM C YYETOM PACHOJIOXKEHHA
IEeHTPOMEDEI.

4. Kaxue OyHKOUA BHIIONESAET BTOPUIHAS HepeTaKKa?

5. Kak HasriBaeTcs XxpoMocoMa, KMEIomas COyTENK ?

6. CKOJIBKO XpOMATHA MMeeTCA B Kask/J04 XpoMocome?

7. Kaxne Genxy BXOAAT B COCTAR XPOMOCOMBI?

8. CKOJIBKO THIIOB TMCTOHOB MMeeTCs B XpoMocone?

9. YT0 HOHUMAIOT HOJ HAKOrPAMMOIf, KAKOBO ee HasHage-
mue?

10. Korfia DpoMCXOAKT CTePUIH3ANHMA XPOMOCONM?

11. Kax Ha3nIBAETCH XPOMOCOME, COCTOAIMAA M3 MHOTHX
PEAYIIMIMPOBAHHEIX, HO HE PA3OMEeIIMXCA XPOMATHA?

MUTO3

Ilepenaga HACIeACTBEEHOM MH(OpMANHM Npu Gecnosom
Pa3MHOXEHUM — MUTO3. BesAkas aKTHBEO AeNAMAscs KJeT-
Ka IpereproeBaeT psif HOCNeAoBATeIbHEIX H3MEHeHUH, M3 Ko-
TOPHIX CKJIAABIBAETCH KJIETOYHBIA OUKJ. IIpH OOTHMATLHEIX
YCHOBUAX MJIUTENBHOCTH KJETOYHOro NMKJA Y PASHEIX opra-
HM3MOB HEOAUWHAKOBA. KIeTOYHRIA MUKJ COCTOMT M3 MHTEp-
daser (g,, S, g, cragun) U MuTO3a. B CTATHUIO ¢, B KJIETKe HaeT
METeHCHBHOE HAKOIUIGHHE PA3JIMYHEIX BemeCTB: HyKJIeOTHIOB,
AMMHOKHCJIOT, (hepMEHTOB, BEmECTB, CIYKAIIAX MCTOYHHKA-
MM JHEPrHMH, ¥ ADYTMX, HeoOXOAMMEBIX MJIA CTAJMY CHHTe3a.
3T0 caMas OPOROKUTENbEAS CTRMA KJIeTOYHOro NUKJAa. 3a-
TeM HacTymaerT CTafgus curTeaa (S). B oTy CTRANIO OPOHCXOAAT
yzasoerre Monexkyiast JHK u pegynnukanusa xpomocom. Cug-
TEe3UPYIOTCH B 3TO BpeNs ¥ 6Genxy, ¥ pubOHYKJIEMHOBAS KH-
cnora. ITocne cuETesa Kaschas XpOMOCOME COCTOMT W3 ABYX
XDOMATHA, COEAMHEHHBIX HEHTpoMepod. B TPeTh0 cTaguio
KJIETOYHOrO IUKJa (g,) KjeTKa HakanJuBaeT 3HePruio JIs
MHTO38. B MHTep(hasHOM sape XpPOMOCOMEI HAXOAATCA B Je-
KOHJEHCHPOBAHHOM COCTOSIHMM, MMEIOT B TOHKUX Necoupa-
JIM30BAHHEIX HUTOH.

Hanee HACTYOAET MUTO3, OPOAOIKHTEIBEEOCTE KOTOPOro ¥
PA3HEIX OPTAHU3MOB 38HMMAET He60abIIYI0 9aCTh KJIETOYHOro
nukia (1-2 u).

MuTo3 — 3TO IpOmece AeJleHUA AAPA KIeTKH, B PE3yIbTa-
Te KOTOPOro M3 OAHOM MMUILIOMAHON KJETKH obpasyloTcs jgBe
IodYepHMe KJEeTKY C ABOMHEEIM Ha60pOM XpoMocoM. Beiensior
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qeTeipe craguy MATO3n: Ipodasa, neradasa, agadasa u Te-

notasa (puc. 5).

AMemapaas

©

Anaasa Pannaariexogasa Hurmoxunes

Puc. &
Cxe. u3olpascenue ¢aa

ITpogasa. B aTy cTafuio SAPO OTAGNEHO OT HUTONIA3MEL
AnepHoOM 060109K0#. 3a CIeT KOBAEHCANUYM IPOABIAETCA BH-
AuNMOCTH xpomocoM. OHY MIMEIOT BHJ TOHKUX HuTel. Kaxaas
XPOMOCOMA COCTOMT M3 ABYX HHMTEH — CECTPHHCKHX XpOMa-
THJ, PACIOJIOMEHHEEIX BAOJb APYT ADPYra, COEAUHEHHRIX NEeH-
TpoMepoi. B craguio npodassl DOCTENEHEO HCYe3aeT AAPLIII-
¥0. ¥ GOJBIMUHCTEA OPraEM3MOB HAYHHAET DPA3PYMIATHCH
AjepHas MembpaHa, KOTOpaA pacmajseTcs Ha (pATMEHTEI.
B crapuio mpothaskr obpasyercs Bepereso. IlerTpoMepR! mIpH-
KDPEILTAIOTCS Kk HUTIM BepeTeHa.

Memagpasa. Snepras MeMGPARA HONHOCTHIO PA3PYIIEHA,
KapHomnasna CMemMBAETCA C NUTONMIA3MOI{, XPOMOCOMEI
pacmonaralorcsl Ha aKxBaTOpe Kierku. OGpasoBaBmasics me-
Ta(asHEas mIacTHEKA ABIAETCS Hanbornee XapaxkTepHOit 0co-
6enHOCTbI0 MeTada3sl. XPOMOCOME! HMeloT BUJ OMBaeETOB.
Bary cragmio xpomocoMmr xopomo OpOCMATPUBAIOTCH, MO-
8TONYy 3T0 HauGonee yAo6HAR cTagua mis H3YYeHHS XPOMO-
COM,

Anagasa. TIpoucxoguT OAHOBpeMEHEOE pasfeNienre meH-
TPOMED BCeX XPOMOCOM.

Pacxoxcdenue cecmpuncruzx xpoxtamud rk nonwocax. Ha-
TH DePeTeHa OTTArHBAIOT K NPOTHRONONOKEEIN [IOJTIOCAM Io-
‘IePHHE ONHOXPONATHAHEIE XPONOCOMEL.






