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IHosicHUTEJLHAA 3aNIMCKA

[Tporpamma «Pemienne OMONOTMUECKUX 3aaauy» npenHazHadeH uist ydammuxcs 10-11 ximaccoB cpenneit
IITKOJIBI.

[Iporpamma kypca paccunuTtana Ha 2 rojia o0y4eHUs:

34 yaca (1 yac B Henemnto) B 10 knacce u 34 yaca (1 yac B Hegento B 11 kiacce).

AKXTyanbHOCTh YMEHHSI peIIaTh OMOJOTHYECKUE 3aa4H BO3pacTaeT B CBsA3U ¢ BBeneHneM EI'D 1o
OMoJIOTHH, a TaKKe C HEOOXOMMMOCTHIO NMPHUMEHATHh 3HAHMA, MOJYYCHHBIE HA YPOKaX W BHEYPOUHBIX
3aHATUSIX, Ha npakTtuke. [Iporpamma «PemieHne OMOJIOTMYECKUX 3aJady» HE TOJBKO pacliupsieT U
CUCTEMATHU3UPYET 3HAHUS YYalllUXCsl, HO U paccMaTpUBAEeT OCHOBHbIE OOIIEOMOJIOTUYECKUE TOHATHS U
3aKOHOMEPHOCTH, a TaKX€ HOCHUT IPaKTUKO-OPUEHTUPOBAHHBIM XapakTep. Baxknas poiab OTBOIUTCS
MIPaKTUYECKON HAIPABJIEHHOCTU MPOrPaMMbl KaK BO3MOYKHOCTU Kau€CTBEHHOW MOJrOTOBKHU K 3a/laHUSM
EID.

Pemenne 3amau mno Ouosoruum JaeT BO3MOXKHOCTH JIydllle MO3HaTh (yHIaMEHTaJlbHbIE
0011e01O0IOrHUeCKrEe IOHATHS, OTPa’KAIOLIUE CTPOECHUE U (PYHKIIMOHUPOBAaHHE OMOJIOTHUYECKUX CUCTEM Ha
BCEX YPOBHSIX OpraHHU3aliy )KU3HU. PelieHue 3a1ad Mo3BojsieT TakkKe YIIIyOUTh M 3aKpeUTh 3HAHUS 110
paznenam oOmieit 6uonorun. OcoObIii akIEHT B MPOrpaMMe JIaHHOTO Kypca CJeJIaH Ha BBHITIOJHEHUE
pa3zHo0Opa3HbIX 33aHUN 110 MOJIEKYISIPHON OMOJIOTHH, a TaKXKe 3ajay M0 FeHETHKE, KIETOYHOMY YPOBHIO
opraHu3aiuu KuBoi mpupoAbl. Kypc TecHO cBsizaH ¢ ypokamMu 0Omied OWOJIOTHH W PEKOMEHIOBaH
y4Yalumcsi, KOTOpPbIE YBJIEKAIOTCSl OMOJIOTHEN U FOTOBATCS K MOCTYIJICHUIO, COOTBETCTBYET TpeOOBaHUSAM
®denepansHoro ['ocynapctBennoro O6pazosarenpHoro Ctanaapra. ['eHeTndeckre, MOJICKYIISIPHBIC 3a/1a4H
BKJIIOUEHBl B Koaudukatopel EI'D mo Ouosioruu, mpuyeM B CTPYKTYpe HK3aMEHAIMOHHOW paboThI
CUMUTAIOTCS 3a/IaHUSIMU MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH.

[IporpamMma g1eMOHCTpUPYET CBSI3b OMOJIOTHH, B IIEPBYIO OUEPE/Ib, C METUIIUHOM, CENEKIUei.

Henab: yrnyOuTh 3HaAHUS yHaIIUXCsl O MOJIEKYJIIPHBIX OCHOBAX JKU3HH M HAYYUTh PellaTh 3a/1a4H 110
MOJIEKYJISIPHOM OHMOJIOTUH U T€HETUKE Pa3HOTO YPOBHS CIOKHOCTH.

3apauu:

- pacIIUpUTh U YIIIYOUTh 3HAHUSI 110 MOJIEKYJISIPHON OMOJIOTHH U T'€HETHKE;

- pa3BuBaTh o0OIIeydeOHblE W UHTEIUIEKTyalbHblE YMEHHUSI CpaBHMBATb U COINOCTAaBIATH
Ouonoruueckue 0ObEeKThl, aHATU3UPOBATH MOJYYEHHBIE PE3yJbTaThl, BHISABIATH IPUUUHHO-CIIEICTBEHHBIE
CBsI31, 000011aTh (PaKThI, 1€TaTh BHIBOIBI

- COBEpUIEHCTBOBATh YMEHHUE PEIIATh TEKCTOBBIE U TECTOBBIE 3a/1a4H;

- BOCHHUTHIBATH Ha TMpPUMEPEe HOBEWIINX OTKPHITUH B OHOTEXHOJOTHMH YOEKICHHOCTh B
[M03HABAEMOCTH PUPOJIBI.

CopepxaHue Kypca TECHBIM 00pa30M CBS3aHO C MPOrPaMMHBIM MaTepUAIOM pa3ziesioB OHOJIOTUH,
M3y4aeMbIX B OCHOBHOI M CTapluieil IIKoJaX: OCHOB I[UTOJIOTHH, MOJEKYISIPHONH OMOJOTUHU, OMOXUMUU,
TE€HETUKHU

IInanupyemMble pe3yJbTaThl 0CBOEHHS Kypca «PerieHre 6HoI0ornyeckux 3agau».

JINYHOCTHBIE Pe3yJIbTATBI OTPAXAKOTCS B HHJIMBUAYaIbHBIX KayECTBEHHBIX CBOMCTBAX
y4yaluxcsi, KOTOpPbIE OHU JIOJKHBI MPHOOPECTH B TMpoIlecce H3YYCHUS MPOTPaMMbl BHEYPOUYHOM
NesTenbHOCTH «Pelienrne OM0I0rHYecKuX 3a1au»

-YMETh pean30BbIBATh TEOPETUUECKHE TIO3HAHUS HA IPAKTUKE;

-BUJETh 3HaYCHHE 00yUeHUs AJIsl TOBCEIHEBHOM KU3HU U OCO3HAHHOTO BBIOOpa Mpodeccuu;

-IIPOBOJIUTH pabOTy HaJ OITMOKaMHU ISl BHECEHUS KOPPEKTHB B yCBaWBaeMbIe 3HAHMUS,

-MCTIBITHIBATh JTFOO0BD K MPHUPOJIC, YyBCTBA YBAKEHUS K yIEHBIM-OHOJIOTaM, T€HETUKAM

-TIpU3HABATh MIPABO KaXKJOI0 Ha COOCTBEHHOE MHEHHUE;

-(opMHPOBATH SMOLIMOHAIBHO-TIOJI0XKUTEIBHOE OTHOIIEHHE CBEPCTHUKOB K ceOe yepes3 rirybokoe
3HaHue OMOJIOIrMYECKON HAyKH;

-TPOSIBIISITH TOTOBHOCTH K CAMOCTOSITENIbHBIM MOCTYIIKaM U IEHCTBUSAM Ha 0Jaro mpupo/ibI;

-YMETh OTCTAauBaTh CBOIO TOUKY 3PEHHUS;

-KPUTHUYHO OTHOCUTBCS K CBOUM TOCTYIIKaM, HECTH OTBETCTBEHHOCTD 32 UX IOCIIE/ICTBUS;

-yYMEeTb CIIyIIaTh U CIBILAThH IPYrOe MHEHHE, BECTU AUCKYCCUIO, YMETh ONEPUPOBATh (PaKTaMu Kak
JUI JOKa3aTeNbCTBA, TaK U /ISl OTIPOBEPKEHUS CYIIECTBYIOLIETO MHEHMS.

MertanpeaMeTHble pe3yJbTaThl XapaKTepPU3yIOT YPOBEHb C(HOPMUPOBAHHOCTH YHUBEPCAIbHBIX
CMOCOOHOCTEM  ydalMxcs, MPOSBISAIOIIMXCA B IO3HABAaTEIbHOM M TNPaKTHMUECKOW TBOPYECKOM
JEeSITENbHOCTH



ITo3naBaTtenbuble YY/I:

-yMeHHE paboTaTh C TEKCTOM, BBIJICNISATH B HEM TJIaBHOE;

-yMeHHE BBIOUPATh CMBICIIOBBIE €IMHUIIBI TEKCTA M YCTAHABIUBAIOT OTHOLICHUS MEXIY HUMH,

-yMeHHE pPaboTaTh C pPAa3JIMYHBIMU HCTOYHMKAMU HWH(POpPMAaLUHU, MpeoOpa3oBHIBATh €€ U3
OJTHOY ()OPMBI B IPYTYIO, BBIICTATH INIABHOE B TEKCTE, CTPYKTYPUPOBATh YU€OHBIN MaTepHa,

-YMEHHE CTPYKTYpUPOBATh YUeOHbII MaTepuall, BEIACIATH B HEM TJIaBHOE,

-YMEHHUE J1aBaTh XapaKTEPUCTUKY OCHOBHBIM TUIIaM OMOJIOTMYECKUX 3a/1ad.

PeryasituBubie YY/I:

-BJIQJIETh SI3bIKOM INIPEAMETA; - 3HAIOT BKJIA/l BBIJIAIOLIUXCS YUEHBIX B Pa3BUTHE OMOJIOTHH;

-T€HETUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

-3HAIOT BJIMSIHUE HETAaTUBHBIX (DAKTOPOB HA TEHETHYECKHE U3MEHEHUS,

-HECYT 3HaHMs OKPYXKAIOUIUM O OMOJIOrMYECKUX 3aKOHOMEPHOCTSIX

KommyHukatusHublie YY/I:

-yJarcs caMOCTOSITEIbHO OPraHU30BbIBaTh yueOHOE B3aMO/ICHICTBUE B IPYIIIIE;

-00CYX/1al0T pe3yabTaThl pabOThI, BCTYNAIOT B AUAJIOT, Y4aCTBYIOT B KOJUIEKTHBHOM OOCYKJICHUH;

-paboTas 1o MmiaHy, CBepsATh CBOM ACUCTBHUSI C LIEbIO U, P HEOOXOIUMOCTH, UCIIPABIISITH OLLIUOKU
CaMOCTOSTEIBHO;

-IPOSIBISIIOT TOTOBHOCTH K OOCYX/IEHUIO Pa3HbIX TOUEK 3peHUs U BbIpabOTKe 0011ei (TpynnoBoil)
MO3UIINY;

-YMEIOT IPEJCTABIATh KOHKPETHOE CO/Iep KaHue U cOO0IIaTh €ro B yCTHOM Gopme;

-0OMEHUMBAIOTCS 3HAHUSMU JIJIs1 TPUHATHUS 3PPEKTUBHBIX COBMECTHBIX PEIICHUH;

-yMEHHEe padoTaTh B Ipymnmnax, 0OMEHHBATHCS HHMOPMAIHEH C OJHOKIACCHUKAMHU;

-3aM0JIHAIOT TaOIHILY 1O Pe3y/bTaTaM U3y4eHHUs PA3IMYHBIX KIACCOB BEIECTB;

-YMEIOT IPEJCTABIATh KOHKPETHOE COJIepKaHre U COO0IIATh €ro;

-MHTEPECYIOTCS UY>)KMM MHEHHEM U BBICKa3bIBAIOT CBOE;

-YMEIOT CIIYIIATh Y CHBILATh APYT APYTa;

-YMEIOT IPEJCTABIATh KOHKPETHOE COJIEpAKAHUE U COOOIATh €ro B MMCbMEHHOU U YCTHOH hopme

IIpeaMeTHbIe pe3yabTaThl XapaKTEPU3YIOT OMNBIT YYAIIUXCS B NPEAMETHON JEeSATEIbHOCTH,
KOTOPBII MPHOOPETAETCS U 3aKPEIUIAETCs B IPOLIECCE OCBOSHMSI ydeOHOTro IpeaMeTa

-3HAIOT CUMBOJIMKY, KOTOpasi UCIOJIb3YeTCsl IPH PELICHUH 3a/ad;

- IIpenMeTHbIe pe3yJbTAThl XapaKTEPU3YIOT OMBIT y4YalllUXCs B MPEAMETHON AEATENIbHOCTH,
KOTOPBIN MPHOOPETAETCS U 3aKPEIUIAETCs B IPOLIECCEe OCBOSHMSI ydeOHOTro ImpeameTra

-3HAIOT CUMBOJIMKY, KOTOpasi UCIOJIb3YyeTCsl IPU PELICHUH 3a/1a4;

O01mume yuyeOHbIE YMEHUS, HABBIKH M CIIOCOOBbI 1€ TEJIbHOCTH

Ilo3nasamenvnasn deamenvHocmo

Omnpenenenre CTPYKTypbl OObEKTa MO3HAHUSA, TOUCK U BBIJCIIEHUE 3HAYUMBIX (PYHKIIMOHAIbHBIX
CBs3€M M OTHOUICHHM MEXIy YacTAMU LEJIOro. YMEHHE pa3[eNiaTh IPOLECChl Ha JTambl, 3BEHBS;
BBIJICJICHUE XapaKTEePHbIX IPUUMHHO-CIEJCTBEHHBIX CBs3eil.OnpeneneHie aJeKBaTHBIX CIIOCOOOB
penieHus y4eOHOM 3a/1aul Ha OCHOBE 33JaHHBIX anropuTMoB. KoMOMHUpPOBaHNE U3BECTHBIX ATOPUTMOB
NEeSITENIbHOCTH B CUTYallUsAX, HE MIPEAIOJIaraloiiX CTaHJapTHOE IPUMEHEHHE OTHOTO U3 HUX. TBopueckoe
pelieHre yueOHbIX M MPAKTUYECKUX 3a/1a4: YMEHHE MOTHBHUPOBAHHO OTKa3bIBaThCs OT 00Opasia, UCKATh
OpUTHHAJILHBIE PELICHUSI.

Hugpopmayuonno-kommynukamuenas o0eamenabHOCHy

Hcnonbs3oBaHue M pEUIeHUs MO3HABAaTENbHBIX M KOMMYHHMKATHUBHBIX 3a7ad pPa3IUYHBIX
MCTOYHHUKOB HH(pOPMAIINHU, BKII0Yask SHIIUKIOEIUH, CIOBAPH, MHTEPHET-PECYPCHI U Ipyrue 6a3bl JaHHBIX.

Pechnexcuenan oeamenvnocmo

CamocrosTenbHas OpraHu3alus y4eOHOW JesTenbHOCTH (IOCTaHOBKA IEJH, IUIaHMpPOBAHUE,
olpesielieHne ONTUMAJILHOTO COOTHOIIEHUS LM M CPEACTB U Jp.). BiajeHne HaBbIKaMH KOHTPOJIS U
OLIEHKU CBOEH JeSITeIbHOCTH, YMEHHEM NPEBUIETh BOZMOXKHBIE IOCIEACTBHSI cBOUX AercTBuil. [lonck u
yCTpaHEHHe NMPUYMH BO3ZHUKIIMX TpyaHocTed. OleHMBaHWE CBOMX YYEOHBIX JOCTHIKEHHH, MOBEICHUS,
YepT CBOEH JIMYHOCTH, CBOETO (PU3MUECKOTO M AMOIHMOHAIBHOTO cocTosHUs. Oco3HAaHHOE OIpeaesieHHe
ceppl CBOMX HMHTEPECOB M BO3MOXKHOCTeH. OIlleHMBaHUE CBOCH JESATEIBHOCTH C TOYKH 3pEHHS
HPaBCTBEHHBIX, MPABOBBIX HOPM, 3CTETHMUYECKHX LIeHHOCTEeH. Vcrnonbp30BaHne CBOMX IMpaB U BBHIIIOJHEHUE
CBOMX 00s13aHHOCTEN KaK I'pakJaHUHA, YieHa 00IecTBa U y4eOHOTo KOJIEKTHBA.

Conep:xanue nporpammbl 10 knace.

Tema 1. Pemnenue 3aga4 no moJsiexkyasspuoi o6uonoruu (104.)



Benenne. benku. benku-moimmepsl, CTPYKTypbl O€NKOBOW MOJEKYNbl, (DyHKIUU OEIKOB B
kierke.Pemenne 3amau no teme Oenku. buocuntes Genka: xon JIHK, Tpanckpummus, TpaHCHsSUus —
OMHAMHKa OMocuHTe3a Oenka, pemeHne 3aaad. HykiIenHOBbIE KHCIOTHI: CPABHUTEIbHAS XapaKTEPUCTHKA
JHK wu PHK, pemenue 3amad. DHepreTHuecKuid OOMEH:METa0OIM3M, aHaOonmM3M, KaTaboIm3M,
ACCHUMWISALNS, JAUCCUMWJISIIUS; OSTambl AYHEPreTHYECKOTO OOMEHA: IMOATOTOBUTENBHBIN, TIIMKOJIN3,
KJIETOYHOE JIbIXaHKe, perieHne 3a1ad. CrocoOsl JeNeHus KIETOK: MUTO3, Meii03. OCHOBHBIC ATaIlbl, Passl,
ux ocobeHHocTu. Perienne 3anau.

Tema 2. Pemienue 3a1a4 no reneruke (23 4.)

['eneTnyeckue CUMBOJIBI U TepMHUHBL 3akoHBI . Menpens: (3akOHOMEPHOCTH, YCTAHOBJICHHBIC
MeHnieneM pu MOHO - U TUTHOPHIHOM CKPEIUBAaHWM), 337]a4M HA 3aKOHBI MeHIems1, pelIeHue 3a/1ad Ha
MOHO — U JUTHOPHUIHOE CKpEIIMBaHKE MOBBIMICHHON CIIO)KHOCTH. HermomHoe JOMUHUpOBaHUE: pEIICHUE
3a/1ay TMOBBIIIEHHOW cioxHOCTH. HacnemoBanue rpynm kpoBu. ['eHeTHKa Moja; HacieIOBaHHUE,
CIEIUJICHHOE C MOJIOM: (XpOMOCOMHOE M HEXPOMOCOMHOE OIpeCSICHHUE T0J1a B IPUPOJIE), pEIICHUE 3a/1a4
Ha CIEIJICHHOE C TI0JIOM HacljieloBaHue. PerneHne KOMOMHUPOBAHHBIX 3a7ad. B3ammoeiicTBHE T'€HOB:
(B3amMo/IeHiCTBHE aJJIEIBHBIX U HEAJUICNIbHBIX T'€HOB), PEIIEHNE 3a/1a4 MOBBIIMICHHON CJIOKHOCTH Ha BCE
BH/JIbI B3aUMO/ICHCTBUSI: KOMIUIEMEHTAPHOCTh, SMIUCTA3, oJinMeputo. 3akoH T. Mopranapernienue 3a1a4d Ha
KPOCCHHTOBED, COCTaBIEHHE XPOMOCOMHBIX KapT. 3akoH Xapau — BaiinOepra: nekmus «Bcenen 3a Xapau u
Baitnbeprom, pemienue 3amad Mo TeHETHUKE NOMyNsiuil. ['eHeTnka dYenoBeKka: TEPMHUHBI U CHUMBOJIBI,
pelieHue

Pacnpenesienne yueGHbIX YacoB no paszaeiaam (10 kmacc)

Ne Pasoenst yuetnoii npozpammt Konuuecmeo uacos Konmponos 3nanuii
(8cezo)
1 Pemienue 3a1a4 o MOJNEKyISpHOM OMOTOTHN 10
2 Pemienue 3a7a4 1o reHeTuKe 23
Hrorosoe 3ansTre 1 1
Uroro 34 1

TemaTuuyeckoe IVIaHUPOBaHUE

Ne Tema ypoka Onemenmui codepricanus Mama
ypoka

naan dakm

Tema 1. Pemienne 3axa4 no moJiexyasspHoii 6mosoruu (10 4.)

1 Benenune. benku. benku: akTyanuzanus 3HaHUM 0 TEME
(6enKu-moTMMepsl, CTPYKTYPHI OEIKOBOM
MOJIEKYIbI, (PYHKITUH OETTKOB B KIETKE),
peneHue 3ana4d

2 Pemrenne 3amay o reme Oenku
3 BuocunTes Genka - akTyan3anus BrocunTe3 Oemnka: akTyanu3aus 3HAHAHN 110
3HAHUN teme (xkox JJHK, TpaHCKpHIIIH, TPaHCISIHS
— IMHAMUKa OMOCHHTE3a OenKa), pereHne
3a1aq
4 Pemenne 3agad o Teme OMoCHHTE3
Oenka
5 HyxkienHOBBIE KUCTTOTHI - HykienHOBBIE KHCITOTHI: aKTyaIn3aIys
aKTyaJu3anys 3HaHUH 3HaHWUH 10 TeMe 10 TeMe (CpaBHHUTEIbHAS
xapakrepucruka JJHK n PHK), pemenne
3a1aq
6 Pemenne 3a1a4 mo teme

HYKIJIICMHOBBIC KM CJIOThI




7 OHepreTnvecKuii oOMeH - OHepreTnvecKuii 0OMEH: aKTyaIn3alus
aKTyaTH3aIys 3HAHUHA 3HaHU{ 10 TeMe (MeTabon3M, aHaboIH3M,
KaTabO0JIM3M, ACCUMUIISILINSL, TUCCUMUIISILINSE;
9TaIbl YHEPTETHYECKOTr0 OOMEHa:
PelleHre 3a1a4 10 TeMe MTOATOTOBUTEIBHBIN, TIIMKONN3, KIETOUHOE
8 SHEPreTHYEeCKH 0OMEH JIbIXaHHE), PEIICHHE 3a/1a4
9 CriocoOBI 1eneHus KIIETOK CriocoObI feneHus KIETOK: MHUTO3, MeHO03.
OcHoOBHBIE 3Tarnsl, (a3bl, X 0COOEHHOCTH.
Pemenue 3anau.
10 Pemenue 3amad no reme MUTO3
11 Pemenue 3anau no reme Meno3
Tema 2. Pemenue 3a1a4 no reHetuke (23 4.)
12 I'eHeTnueckre CUMBOIIBI M TEPMUHBI ['eHeTHUYECKHE CHUMBOJIBI M TEPMHHBI.
13 I'eneTH9YeCcKre CUMBOIBI U TEPMUHBI
IO TeHETHKE
14 3akons! [.Mennens 1 3axoHbl I'. Menzens: akTyaau3anus 3HaHUH
1o TeMe (3aKOHOMEPHOCTH, YCTaHOBJIEHHbBIS
MeHzenem npu MOHO - U IUTHOPUIHOM
15 axons: . Memens 2 CKPEIINBAHNH ), TECTOBBIA KOHTPOJIb YMEHUS
peraTh 3a1a4y Ha 3aKOHBI MeHaens,
MPEAYCMOTPEHHBIE IPOTPaMMOH, pelIeHHe
3a/1a4 Ha MOHO — U IUTHUOPUAHOE
CKpEIIMBAaHNE TIOBBIIIICHHON CIIOKHOCTH
16 Henonnoe nomunupoBanue - Henonaoe noMuHUpOBaHME: aKTyaTH3aI
aKTyaJIn3alys 3HaHUH 3HaHUII 110 TEME, PeLEHNE 3aa4 110 TeEME
MOBBILIEHHOM CIIOKHOCTH
17 Henonxnoe nomunanpoBaHue -
pelieHue 3anaq
18 HacnenoBanue rpymnmn KpoBH - HacnenoBanue rpynn KpoBU: akTyanu3alus
aKTyaJIn3alys 3HaHUH 3HaHWI 110 TeMe, PeleHHe 3a/1ay.
19 HacnenoBanue rpymnmn KpoBH -
pelieHne 3amaq
20 I'eneTrKa TONA - aKTyaTH3aIIAS I'eHeTHKa TONa; HacIeIOBaHUE, CIICTUICHHOE C
3HAHUU TIOJIOM: aKTyallM3alys 3HAaHUM 110 TeEME
(XpoMOCOMHOE U HEXPOMOCOMHOE
OIpeIeNIeHNE ToJIa B IIPUPO/IE), PEIICHHe
TeHeTHKa 101a - pellieHne 3a1a4 3a/1a9 Ha CIEIUICHHOE C TIOIOM HacJeOBaHNE
21 TIOBBITIIEHHON CIIOKHOCTH
22 Pemrenne koMOMHUPOBAaHHBIX 33134 ¢ | Perrenre KoMOMHUPOBAHHBIX 3a/1a4.

23

pesyc-(haxTopom




Pemenne KoMOMHMPOBAHHBIX 33124 C
TEHETUKOH ToJia
24 BzanmopelicTBre reHoB - B3auMonelicTBUE T€HOB: aKTyalu3alus
aKTyaTH3aIys 3HAHUHA 3HaHWH 110 TeMe (B3aNMOJIEHCTBHE aJJIeTIbHBIX
Y HeaJJIEIbHBIX TEHOB), PELICHHE 33/1a4
TIOBBIIIEHHOH CIIOKHOCTH Ha BCE BUJIBI
B3anMozieiicTBHE TEHOB - pelieHne B3aMMOJICHCTBHS: KOMIUIEMEHTAPHOCTB,
25 3a7a4 SMHCTa3, HOTUMEPHUIO
26 3akoH T.Moprasa - akTyanu3anus 3akoH T. Moprana: akTyanu3anus 3HaHUH
3HaHUM (mouemy T. Mopras, craBs Lelb
ONpPOBEPrHYTH 3aKoHbI I'. MeHzens, He cMor
3TOrO CJIeNaTh, XOTS MOTYyYUI COBEPLICHHO
?
3akon T.MopraHa - pelienye 3aiau Jpyrue pe3yibTaTel?), peleHue 3ajaad Ha
27 KPOCCHUHI'OBEp, COCTaBJIEHHE XPOMOCOMHBIX
KapT.
28 3axon Xapnau — BaiinOepra 3akon Xapau — BaitnOepra: nekuus «Benen
3a Xapau u BaitnOeprom, perienue 3aja4 mno
FEHETHKE MOMYISALUM.
29 3akon Xapau — BaitnOepra -
pelieHue 3aaay
30 I'eHeTHKa YemoBeKa - aKTyaIH3aIHs ['eHeTyKa yelloBeKa: akTyaau3anus 3HaHUH 110
3HaHUH TeMe, TSPMUHBI M CHMBOJIBI, peIlIeHHE 3aay.
a1 I'eneTrka yenoBeka - perIeHue 3a1a4y
32 ITonsiTHIE POIOCIIOBHOM YEIIOBEKA I'eneTHKa yenoBeka: akTyalnn3anus 3HAHUH 110
TeMe, TSPMUHBI M CHMBOJIBI, pellieHHE 3a1ay.
['eHeTrKa 4enoBeKa - peuieHne 3a1aq
34 Urorosoe 3ansatie HroroBas arHOCTHKA: pelIeHIEe
3aHUMAaTeNbHBIX 3a1aY.
Pacnpenesienue yueOHbIX 4acoB mo pa3aeam (11 kiacc)
. Konuuecmeo uacos Konumponw 3nanuii
Ne Pa3zoenvt yuebnoi npozpammol
(6cezo)
1 Hayka o knetke 13
2 Pa3MHOXeHME 1 pa3BUTHE OPTAHU3MOB 5
3 OCHOBBI TEHETHKHI 8
4 OCHOBBI IBOIIOIINNA 3
5 OCHOBBI PKOIOTHHI 5
HUroro 34
TemaTHuyeckoe NJIAHUPOBAHME
Ne Tema ypoka Dnemenmul codepircanusn Mama
ypoka
naan axm

Tema 1. Hayka o kierke (13 4.)




1 OcHOBHBIE IOJIOXKEHU S KIIETOUHOM Inetinen, [lIBaHH, OMOTOrMUESCKH BAJKHBIC X.
TeopuH. XMMUYECKHI COCTaB 3JIEMEHTHI, HEOpraHMYeCKHE BELIECTBA,
KJIETKH. OpraHWYecKHe BEIllecTBa

2 Opranuueckue BelecTBa CtpoeHue u CBOMCTBa

3 Oynakuun 6ekoB. @epMEeHTHI - OyHKIMN OEIKOB: CTPYKTYpHA,
OMOKaTaIN3aTOPHI B KIIETKE. KaTaJIUTUUECKasl, 3aIMTHAs, TPAaHCIIOPTHAS,

peryIsTOpHas, YHepreTHY ecKast
Pemenue 6HoIOrnIecKux Pemrenne 3apanuii ET'O,

4 3a]1a4 Ha KOMIIEMEHTapHOCTb, Ha COCTaBJIEHHE
TPaHCKPHITIHIO, TPAHCIIALIHUIO. TOJITIETITH/THOH LIEMOYKH.

CrpykTrypa U QyHKIIMU KIETKH. JIBymeMOpaHHBIE, OTHOMEMOpaHHBIE,

5 HeMeMOpaHHbBIE OPraHOMIbI KIIETKH,

B3aMMOCBS3b CTPOCHUS U (QYHKIMU
6 EcrecrBennas knaccudukanms Knerounas u HekJieToUHast HOPMBI KU3HH,
OpraHu4ecKoro Mupa BUPYCHI, 0€3bsi/IepHbIE, sZICPHbIE, OCHOBHBIC
[apCTBa OPraHU3MOB.
7 [Tpokapuotsl. baktepun, apxeu. OCo0EeHHOCTH CTPYKTYpPHI U
(yHKIIMOHUPOBAHUS TOSIIEPHBIX OPraHU3MOB.
JpoOsHKm.

8 Oyxkapuotsl. CpaBHUTENBHAS [TmacTuasl: XJIOpPOILTACTHI, XPOMOILTACTHI,
XapaKTepUCTHKA KJIETOK PACTECHHA, JICUKOIUIACTBHI, IIEJUTI0I03a, XUTHH, MYPEHH.
JKHUBOTHBIX, TPHOOB.

9 Bupycsl - obnuraTHsie ®aru, 6akrepuodaru, supuon, JJHK-
BHYTPUKJICTOYHBIC TAPA3UTHI. conep:xanrue, PHKconepxarue BUpychI,

PETPOBUPYCHI

10 Perrenne 0nomornueckux 3aaad mo Pemenue 3ananuii u3 6. EI'D, Ha cpaBHeHHe
LUTOJIOTHH. KJIETOK OpPTaHU3MOB PA3THUYHBIX IIAPCTB.

11 Merabommsm B kietke. [lorsarue o AcCUMMWIAIINS, TUCCUMUIISLINS, META00IHN3M,
IUTACTHYECKOM OOMEHE. KaTabOoIr3M, B3aUMOCBSI3b MEXIY IBYMS

BHUIaMH OOMeEHa.

12 ObecniedeHne KIETKA YHEPTUEH. [ToxnroroBuTeNBHBIHN ATAI, OECKUCIOPOIHBIN
OCHOBHBIE 3TaITBl SHEPTECTUIECKOT O STl - TIUKONIN3, KACIIOPOTHEIH JTaTl,
obOMeHa. aHa’pOoObI, a3POOEI

13 DOTOCUHTE3, €r0 3HAYCHUE JUIS Xiopoduint, cBeToBast, TEeMHOBas (ha3bl
JKU3HU Ha 3eMIIC. (orocunTe3a, POTONN3 BOIEL,

OMOaKKyMYIATOPHL.
Tema 2. PazmHo:keHHe U pa3BUTHE OPTraHU3MOB (5 4.)
14 OCHOBHBIE CBOMCTBA KUBOH . OCHOBHBIE CITOCOOBI Pa3MHOKEHHUS

Matepuu. Pa3sMHOXKeHHE U pa3BUTHE
opranusmoB. becnonoe
pa3sMHOXXEHHE

OpraHn3MoB: Oecronoe u moaoBoe. CriocoObt
0ecronoro pa3MHOXKEHHUS: JICJICHHE HAJIBOE,
CropooOpa3oBaHKe, BETeTATUBHOE,
MOYKOBaHUE




15 ITonosoe pa3mMHOKEHHE. l'amerorenes, MyKCKH€E U )KEHCKHE FAMETHL,
CIIepMaToreHe3, OBOTeHE3, OIUIOIOTBOPEHUE,
3UTOTA.

16 NunuBuayanbHOE pa3BUTHE . OHTOTEHEe3, SMOpPHOHATBHOE U

OpTaHM3MOB MOCTAMOPHOHAIILHOE Pa3BUTHE, MOPYIIa,
Omactyrna, racTpyia, Helpyina.

17 MuTo03 1 Mei03 B CPaBHEHHUHU. JIurioniHbIC U TaIUTOUIHBIC HAaOOPHI
XPOMOCOM, OMBAJICHTHI, KOHBIOTAITHS,
KPOCCHHTOBEp.

18 O0600111EeH1E 3HAHMI 110 TEME Pemrenne 6nonmornueckux 3aaad. Padora ¢

«Pa3MHOXEHHE U pa3BUTHE TEpPMUHAMH, PEIICHUE 3a]1a4.
OPTaHM3MOB)

Tema 3. OcHOBBI reHeTHKH (8 4acoB)

19 3aKOHOMEPHOCTH HaciencTBeHHocTH. | HacnemoBaHue mpr3HaKoB.

20 AJNTOpUTM pellieHus 3a1a4 1o CuMBONMKa B TeHETHKE. AJITOPUTM pElIeHUS
TCHCTUKC TCHCTUYCCKHUX 3aaa4

21 Penrenue 3a1a4 1o reHETHUKE. 3akonsl [.Mengens u T.Moprana.
I'eneTnka yegoBeka. MeTtonpl U3y4eHHs TEHETUKH YEI0BEKa,

» HacnencrBeHHbIe OOIE3HM YeliOBeKa | MPO(UITAKTHKA HACIEACTBEHHBIX 0O0JIC3HEH
U UX TpeaynpexIeHue. YyeJIoBeKa

23 3aKOHOMEPHOCTH W3MEHYHBOCTH. HacnenctBeHHas v HeHACIEACTBEHHAS
WU3MEHYMBOCTh, MOJH(DUKAIIMN, MYTAIHH,
Ki1accuuKalys MyTauii

24 I'eneTnka xKak OCHOBA IJIS CEJIEKIIUMN. HckyccTBEHHBIM MyTareHes, MONMUILIONANS.

25 Hogelimue MeToIpI cENEeKIUNT I'enHas u KJ1€TOUHAS MHKEHEPUSL.

26 Permenne reneTnuecKux 3amau Pemenne 3a1a4 Ha CIiEIUIEHHOE C ITOJIOM
TOBBIIIEHHOM CII0KHOCTH. HacJIeIOBaHHE.

Tema 4. OcHoBBI 3BOTIOIHH (3 Yaca)

27 MexaHn3MBbI SBOIIOIIMOHHOIO JBmkyme cuisl SBomoiin cormacHo CTO.
mporecca. GakTOpPhI 3BOIFOLIUH 10 OT100p cyyailHBIX HEHACIIEACTBEHHBIX
Y.dapeuny. U3MEHEHUIL.

28 OCHOBHBIE HAIIPABJICHHUS YBOIFOIINH. Apomopd 0361, HIHOaAANTAIIAN, 00TIAs

JIeTCHepaIusl.

29 Ortarsl 5BONIOIMYN YenoBeka. Pomb JprormTek, aBcTpaloNuTeK, APEBHEUTIIHE
COIMANIEHOTO (PaKTOpa B SBOIIOIIH JIOIH, IPEBHUE JIFOTH, JTFOJM COBPEMEHHOTO
YeJI0BeKa. THIIA.

Tema 4. OcHOBBI 3K0J10THH (5 YACOB)

30 Okonornieckue (HaKTopbl CPEIIbI. Abunotnueckne, Onornyeckre GaKTophl,

Bnusane AHTPONOI'€HHOT O (baKTopa
Ha 3KOCUCTEMBI.

OCHOBHBI€ THITHI SKOJIOTHISCKHUX
B3aMOJIEUCTBUI




31 Buronenos, sxocucTeMbl, CBOCTBA Camoperynsiuusi, CaMOBOCIPOU3BOACTBO,

9KOCHCTEM, CMEHA SKOCHUCTEM. YCTOHYUBOCTH, IKOJIOTHICCKHIE CYKCECCHIL.
32 CpaBHUTENBbHAS XapaKTePUCTHKA Kopotkue muiieBsie ey, BUI0BOES
€CTECTBCHHBIX 3KOCHCTEM U pazHooOpasue, NOMOTHUTETbHAS YHEPTUS
arporieHO30B.
33 Pemienue skonoruueckux 3aaay. CocraBJIeHHE MHIIEBBIX 1ENEeH,

OKOJIOT'MYCCKUC MMMPaMU/IbI, IIPaABUIIO 10-Tn.

34 CrpykTypa 1 QyHKIHH OHOChEpHI. KocHoe, OnokocHOE, OHOT€HHOE, YKHBOEC
BEIIIECTBO, MI00ANBHBIC KOJIOTHYSCKUE

Hrorosoe TECTUPOBAHUC p 00IeMBL

Temsl pedepaToB M NPOEKTHHIX padoT:

I'eHeTHKa: HCTOPUS U COBPEMEHHOCTb.

Mertoapl H3y4eHus HaclleACTBEHHOCTH YeI0BeKa.

['eHeTnueckas MeIMIMHA: 1IaTH B OyaylIee.

YeM omacHbI OIM3KOPOICTBEHHBIC OpaKu?

W3y4yeHne 1 IporHo3upoBaHUE HaCcIeJOBaHUS KOHKPETHOIO MIPH3HAKa B CBOEH CEMbe.
M3y4yeHne nposBIeHUS IPU3HAKOB Y IOMAIIHUX TUTOMIIEB.

IIpunoxkenune
JIJ'IH YCIICIIHOI'O peIICHUs 3a4a4 110 I’€HETHUKE CICAYET YMETH BBITNIOJIHATH HEKOTOPHIC HECIIOXKHBIC OII€palluu U UCIIOJIb30BaTh
METOAUYCCKHUE ITPUCMBIL.

INpesxne Bcero HEOOXOAMMO BHUMATENBHO H3YUHTh YCJI0BHeE 3aJa4u. [laxe Te yqaiuecs, KOTOPbIE XOPOIIO 3HAIOT
3aKOHOMEPHOCTH HACIIEI0BAHUS U YCIEIIHO PEIIaloT FTeHeTHYECKUE 3a/1a4H, YacTO JOIYCKAIOT IPyOble OMIMOKH, IPUYMHAMHU
KOTOpBIX SIBJIAETCS HEBHUMATEIBHOE UIIU HENPABUIBHOE IPOUTEHUE YCIOBUSL.

Crenyrolym 3TaroM sIBIsIETCS ONPeAeIeHHE THIIA 3ada4H. [IJ1 3Toro HeoOX0AUMO BBISICHUT, CKOJIBKO Nap MPU3HAKOB
paccMaTpuBaeTcs B 3a71a4e, CKOJIBKO Map TeHOB KOAUPYET TH MPU3HAKH, & TAKXKE YUCIIO KIAacCOB ()eHOTHIIOB,
MIPUCYTCTBYIOIIUX B IOTOMCTBE OT CKPELIUBAHUS FE€TEPO3UTOT WIN NPU aHATU3UPYIOLIEM CKPEIIUBAHUY, U KOTMUECTBEHHOE
COOTHOIIEHHE 3TUX Kj1accoB. Kpome Toro, HE00X0IMMO YUUTHIBATh, CBA3aHO JIM HACIEAO0BAHUE IPU3HAKA C TTOJOBBIMHU
XpOMOCOMaMH, & TakoKe CLEIUICHO WM HE3aBUCHMO HaclIeayeTcs rapa npu3HakoB. OTHOCHTEIBHO IIOCIEAHETO MOTYT OBITh
IIpsMBIE YKa3aHUs B YCIOBHH. TakxkKe, CBUIETENbCTBOM O CLIEIUIEHHOM HAC/I€I0BaHUHM MOXKET SIBJIATHCS COOTHOILIEHUE KIIACCOB
C pa3sHbIMH (P)EHOTUIIAMH B IIOTOMCTBE.

BoisicHeHHe TeHOTHIIOB 0cOo0eii, HEU3BECTHBIX 110 YCIIOBHIO, SIBJISICTCSI OCHOBHOI METOMY€ECKOI onepanueii, HeoOX 0MMOon
JUISL pEILIEHNsI TeHEeTHYECKUX 3aaad. [Ipy aToM perrenne Beeraa Halo HauYMHATh ¢ 0cO0eH, HECYIUX PEeIeCCUBHBIN NPHU3HAK,
MIOCKOJIbKY OHM TOMO3HUT'OTHBI X MIX TEHOTHII 10 3TOMY IIPU3HAKy OZHO3HAYEH — aa. BhIsICHEHNE TeHOTHITa OpraHn3Ma,
HECYIIET0 JOMHHAHTHEIHN MPHU3HAK, SBISETCS Ooliee CI0KHOHN MPOOIeMOi, TOTOMY YTO OH MOXKET OBITh TOMO3UTOTHBIM (AA)
WA TETEPO3UTOTHRIM (Aa).

KoHeuHBIM 3TanoM pelieHus sSBISETCS 3alMCh CXeMbl CKpelllMBaHus (0paka) B COOTBETCTBHHU C TPEOOBAHUSAMH 110
0(hOpPMIIEHHIO, a TAK)KE MAKCHMAJIBHO MOAPOOHOE U3JI0KEHHE BCET'0 X0/Ia PACCY)KICHHI 110 PEIICHHIO 3a1aull C 003aTEIbHBIM
JIOTHYECKHM 00OCHOBaHMEM KaxJ10ro BbIBosia. OTCYTCTBHE OOBSCHEHHS Aa)Ke OYEBUIHBIX, HA IEPBBII B3I, MOMEHTOB

MOXET ObITh OCHOBAHUEM JUIS CHIDKEHHS OLIEHKH Ha DK3aMEHE.
OJHAKO OIBIT MOKA3BIBAET, YTO OOJBIIUHCTBO YUAIIMXCS UCIIBITHIBACT 3HAYUTEIBHBIC TPYAHOCTH [IPU PEIICHUN TEHETHYECKUX
3a/1a4.

MNPUJIOKEHHE.
HcTopusi nepBbIX OTKPBITHIA.
Mennens I'perop Norann (1822-1884) — genickuii y4eHbIi, OCHOBOIOIOKHHK TreHeTHKH. B 1843 romy 3aKoHYHMI YHUBEPCHUTET
1o Kypey «®Punocodpus». (B To Bpemst kype dunocopun ObUT 3HAUUTENBHO IIHPE, YeM ceifuac, ¥ BKITIoYal B ce0sl Takke
€CTECTBEHHBIE HAYKH 1 MaTeMaTuky). Cpasy e 1o OKOHYaHHH YHHBEpcuTeTa MeH/Ieb IOCTPUTCs B MOHAXH B aBI'yCTHHCKHH
MOHACTHIPh B T. bproHHe (HbiHE BpHO); M03%e OH cTan HacTosTeaeM 3TOro MoHacThIps. B 1856-1863 rr. mpoBen 3HaMeHUTHIE
OITBITHI 110 THOPUAN3AIMN TOPOXa, PE3YIIBTATHI KOTOPOro ObUTH M3NI0KeHH! B 1865 romy B O0miecTBe HCHbITaTeNEH MPUPOIBI B
Bpronne, a 3arem omyoarKoBaHbI B paboTe «ONBITHI Ha/l PACTUTENBHBIME THOpHIaMmy». Y criexy padot Mennens
CHOCOOCTBOBAJIO TO, YTO IPY MPOBENICHUH SKCIIEPUMEHTOB OH MCIIOIB30BaJ CTPOTYIO M XOPOIIO MPOyMAHHYIO METOTUKY.
OcHoOBHBIE €€ 0COOEHHOCTH 3aKJIF0UAIOTCS B CIEIYIOILEM:
-HCTIOJIb30BAHUE CaMOOIIBIISIONIErocsl pacTeHus! (Topox);



-HCIIOJIb30BAHMUE TOJIBKO YUCTEHIX JIMHUN (Ha BBIBCACHUC KOTOPBIX OH IMMOTPATHUII HECKOJIBKO J'IeT); -HUCKJIIOYCHHUEC BO3MOXKHOCTH
cnyqaﬁHoro NEPCOIbIIICHUSA (HpOBOHI/IHOCL R15(00) MEPEKPECTHOC ONBUJICHUE CaMUM HUCCIICJOBATCIICM, JINOO UMENIO MECTO
CaMOOHBIJ'IeHI/Ie);

-B HaA4YaJIC CBOUX I/ICCJ'IGJ_'[OBaHI/Iﬁ MGHZ[GJ'H) Ha6n10z[an 3a HACJICJOBAHUCM OJHOI'O IPU3HAKA, W JIMIIb ITOCJIC YCTAHOBJIICHU A
BaKOHOMepHOCTeﬁ HacJICAOBAaHW OHOI'O MPpHU3HAaKa OH MEPCHICII K U3YUCHHUIO HACJICAOBAHUA OJHOBPEMEHHO HECKOJIBKHUX

TIPU3HAKOB;
-BBIOOP U151 pabOTHI TPU3HAKOB, BCTPEYAIOIIMXCS JIUIIE B ABYX YETKO PasIMYaronmxcs popmax

(anmpTepHaTHBHBIE pU3HaKK). Beero Mennenem ObLTO B3SITO 7 TAKUX MPU3HAKOB,;

-MH/IUBUTyaJIbHBIN aHaJIU3 TIOTOMCTBA KayK/I0TO CKPEIUBaHIS;

-HCTOJIb30BaHUE OOINBIINX BBIOOPOK U MaTEMAaTHYECKUX METOIOB 00paOOTKH Pe3yabTaTOB CBOMX SKCIEPHMEHTOB.

OcHoBHOe 3HaueHue padoT MeHeNs IS BCEro MOCIEAYIONEro pa3BUTHs OUOIOTUHM COCTOUT B TOM, YTO OH BIIEPBBIC
c(hOpMyIHPOBAJI OCHOBHBIE 3aKOHOMEPHOCTH HACIIEIOBAHUS: AUCKPETHOCTh HACIIEICTBEHHBIX (h)aKTOPOB U HE3aBUCUMOE UX
KOMOHMHHUpPOBaHUE TPH IIepeiaue U3 MOKOJICHNs B oKoiieHne. CrieyeT UMeTh B BHIY, YTO BO BpeMeHa MeHerns Ouonoru
TIPUICPKUBAJIMCH TPUHINIIHATIBHO MHBIX B3IJISIJIOB HAa HACIIEA0BAHUE: OHU OBUIM CTOPOHHUKAMH TEOPHH CIUTHON
HacJIeJICTBEHHOCTH. MeHeNb chopMyIHpOoBal 3aKOHBI HACIEIOBaHHS 3310JIT0 10 TOT0, KaK ObLIM OTKPBITH MaTepHAIbHBIE
HOCHTENHN HACIIeICTBEHHOCTH (XPOMOCOMBI U T'€HbI) U MEXaHU3MBI, 0OECIICUMBAOIIHE TTepeady THX HOCHTEIIEH CIIeIyIOIIM
TIOKOJICHUSIM — MEH03 U IBOMHOE OTUIOJIOTBOPEHHE Y IIBETKOBBIX PACTEHHUH.

OcHoOBHBbIE TeHeTHYeCKHe TOHSATHS U TePMHHBI.

XpoMocoMHAas1 TeOpUsl HACJEACTBEHHOCTH.

1. 'eneTnyeckne MOHSITHSI M TEPMHUHBI.

Juist u3ydenus r000i HayKu He0OX0IMMO 3HaHKE €€ CIIeMAIbHBIX TEPMUHOB U MTOHSTHH.

ITo3HaKkOMMMCsI C OCHOBHBIMY TEPMUHAMU U NOHATUSIMHU HAYKU T'€HETUKU.

HacnecTBEHHOCTD M '3BMEHYUBOCTD — J1BA IIPOTUBOIIOJIOKHBIX CBOMCTBA OPraHU3Ma, KOTOPBIE COCTABIISAIOT €AUHOE LIEIIOE.
HMMeHHO 3TH CBONCTBA SIBIISIFOTCS OCHOBOM JIJIsI BOJTIOLIMH

opranudeckoro mupa. Haciedcmeennocms — 310 ClIocCOOHOCTh OPraHW3Ma COXPaHsITh U MepeaBaTh CIeAYIOMEMY
TIOKOJICHUIO CBOM ITPU3HAKH U OCOOEHHOCTH Pa3BUTHSL. biaronaps 3Toii ciocOOHOCTH Ka)Iblii BUJI COXPAHSIET CBOM CBOMCTBA
U3 TIOKOJIEHU B MOKoseHue. M3menuugocms — 310 CIOCOOHOCTh OPraHU3Ma U3MEHSTHCS B IPOLIECCEe UHANBUAYAIEHOTO
pa3BUTHSI [0l BO3/ICHCTBHEM (DaKTOPOB CPEJIbI.

EnuanIia MaTepruaabHOW OCHOBBI HACIIEICTBEHHOCTH — 2eH — yuacTok Monekynsl JIHK, oTBeTcTBeHHBIN 3a posIBICHUE

Kakoro-nuoo npu3HaKa. [ eHbl pacnonaraioTcs B ONpeeNICHHBIX Y4acTKaX XPOMOCOM — JIOKYCAX.

Hacneocmeennulii pakmop — BBeniennoe I'. MenneneM noHsTHEe, KOTOPHIM OH 0003HAYMII IPU3HAK, IIEPEIarOIIUics 10
HacJencTBy. Briocienctsuu aist onpeneneHus 3Toro nouarus B. MoranceHoM ObLT BBEICH TEPMUH «TEH.

Peanusanus npusHaka y opraHuzMa OCyLIECTBIISIETCS 110 CXeMe: TeH — 0eloK — npusHak. I omonozuunsie Xxpomocomor —
XPOMOCOMBI, COAEpIKaIIe OANHAKOBBIN HA0Op I'€HOB, CXOIHBIX IO MOP(OIOrHYECKUM NIPU3HAKAM, KOHBIOTHPYIOLIHE B
npodaze I meiio3a.

Hunnoudnan knemka — KIeTKa, IMEIOIIAs JBa TOMOJIOTMYHBIX HA00Opa XpOMOCOM.

VY IUIIIONIHBIX KJIETOK B TOMOJIOTMYHBIX XPOMOCOMAaX HaXOJSTCs TEHbI, PErYIHPYIOIINE Pa3BUTHE OJHUX U TEX K€
npu3HaKoB. [apHble TeHbl, paCHONIOKEHHBIE B OHUX U TEX K€ JIOKycaX TOMOJIOTHYHBIX XPOMOCOM U OTBETCTBEHHBIE 3a
MOSIBJICHUE OAHOTO MpHU3HAKa (HapuMep, [IBeTa BOJIOC, T71a3, GOPMBI yXa U T.J.), Ha3bIBAIOTCS a/L1EIbHbIMU 2EHAMU
(annenamu).

Annenu 0bo3HavaroTcss OyKkBaMu JIaTUHCKOTO andasura: A, a, B, B, C, cu .1

AnnenbHble TeHbI MOTYT HECTH OJMHAKOBBIE WJIN TIPOTHBOIOJIOKHBIE KauecTBa OHOTO Npu3Haka. [locnennue
Ha3bIBAIOTCS A1bMEPHAMUEHBIMU. ATTBTCPHATUBHBIMU SIBISIIOTCS, HAaIIpUMep, aJUIeNN TEMHON U CBETIION OKPAcKH BOJIOC,
CEporo U Kapero LBETa IJ1a3, JKENTON U 3€JIEHON OKPACKH CEMSIH.

AnsenpHbIe TEHBI MOTYT ObITh IOMHHAHTHBIMH U PELIECCHBHBIMU.

Jlomunanmmuulii npU3HAK (2eH) — TOCTIOACTBYIOIINH, Mpeo01afaomunii MPU3HAK, IPOSBIIIETCS BCEr1a Kak B TOMO3UTOTHOM,
TaK ¥ B TETEPO3UTOTHOM COCTOSHHH. JJOMUHAHTHBIN MTpHU3HAK 0003HAYACTCs 3arJIaBHBIMK OyKBaMU JTaTHHCKOTO andasuTa: A,

B, Curt.n

Peuyeccusnblii npusnak (2en) — NOAABISIEMbIN PU3HAK, POSIBIISIOIINNCS TOJIBKO B TOMO3UTOTHOM COCTOSIHMM. B
T€TEPO3UTOTHOM COCTOSIHHH PELIECCHBHBIN MPU3HAK MOKET TTOJTHOCTBIO MITH YaCTUYHO MOJABIIATHCS JOMUHAHTHBIM. OH
0003HaYaeTCsi COOTBETCTBYIOMIEH CTPOYHOM OYKBOM JTATHHCKOTO andaBuTa: a, B, C U T.10.

T'omo3uzoma — 510 KIeTKa (0c00B), UMEOIIasi ONMHAKOBBIE AJIIEIIH OTHOT'0 TeHa B TOMOJIOTMYHBIX XpoMOocoMax (AA wiu aa).
T'emepo3uzoma — 510 KiIeTKa (0coOb), IMEIOIIAsl Pa3HbIE aJUIETH OIHOI'0 TeHa B TOMOJIOTHYHBIX XpoMocoMax (Aa), T.e.
Hecymias aTbTePHATHBHBIC TPU3HAKH.

T'enomun — COBOKYITHOCTB BCEX HACIIEACTBCHHBIX IIPH3HAKOB (T'€HOB) OpPTraHN3Ma, HOJIyIEHHBIX OCOOBIO OT POIUTENEH, a
TaKX€ HOBBIX CBOMCTB, MMOSBUBIINXCS B PE3YIAbTATE MYyTAallMil TEHOB, KOTOPHIX HE OBIIO Y POANTEIEH.

@enomun — COBOKYITHOCTh BHYTPEHHMX M BHEIIHUX MPU3HAKOB, KOTOPHIC TIPOSIBIIIOTCS y OPTaHU3Ma ITPH B3aNMOACHCTBUH
CO Cpeoi B Mpolecce HHANBUAYAILHOTO Pa3BUTHA oprann3Ma. [lepenada HaceICTBEHHBIX MTPU3HAKOB IPOUCXOINT MPH
JIETICHUH KIIETKH M Pa3MHO)KEHHH OPTaHU3Ma: P MTOJIOBOM Pa3MHOXKEHUH — Yepe3 MOJIOBbIE KIICTKU — 2aMentbly TIpU
6ecrioIoM pa3MHOXKEHHUH Yepe3 COMAaTHIECKUE KIIETKH.

Comamuueckue Ki1emxu — KICTKH Tema.

T'enom — COBOKYITHOCTH T€HOB B I'aIUIONHOM HaOOpe XpOMOCOM JIaHHOTO opraHu3ma. Kapuomun — COBOKYITHOCTb TIPH3HAKOB
XpOMOCOMHOTO Habopa (dncio, pasmep, GopMa XpoMOCOM), XapaKTEPHBIX ISl TOT'O MIIM MHOTO BHJIA.

TI'enoghono — CoBOKyITHOCTH T€HOB HOMYJISIIMN BUAA WIIH IPYTO CHCTEMAaTHIECKOW €MHUIIBI HA TAHHOM OTpE3Ke BPEMEHH.
Mymauyus — BHE3aITHO BOHUKAIOIIME HACIICICTBCHHBIC H3MEHEHHSI TCHOTHIIA.



O0o03Ha4eHNs M CHMBOJIBI, HCIIOJIb3yeMble B FeHETHKE.

Pogurensckue ocobu (y1at. «mapenrcy) — P.

XKenckas ocobb — Q.

Mykckas 0cobb — 3.

Oco0u niepBoro MoKoJeHus1, THopuIHbIe ocobu (1at. «pummm») — F1. Bropoe nmokonenne rudpunos — Fz.

lamersr — G .

HomunanTtHeie amienu — A, B, C ... PenieccuBHble ajienu — a, B, ¢€...['erepo3urora — Aa.

JloMuHaHTHast rOMO3UroTa — AA.

PeneccuBHas romo3urora — aa.

Jurerepo3uroTra (rerepo3urora npy AUTHOPUIHOM CKpelBannui) — AaBB.

JloMHHaHTHAst TOMO3HUTOTa IPH JUTHOPHIHOM cKpemmBanni — AABB. PenieccuBHast romo3urora npu AUTHOPHIHOM
CKpEIIMBaHUHU — AaBB.

2. MeToaAbI reHETHKH.

Jl1st u3ydeHust 3aKOHOMEPHOCTEH HACIIEICTBEHHOCTH U MI3MEHYNBOCTH HCTIONIB3YIOTCS Pa3JIMYHbIE METO/Ia HAYKH.
Tubpuodonozuueckuii Memoo — 3T0 CKPELIMBAHNE PA3INYHBIX 10 CBOUM NPU3HAKAM OPTaHU3MOB C LIENIbI0 U3y4EeHUS
XapaxTepa HaclieIOBaHHsI IIPU3HAKOB y IIOTOMCTBA. JTOT METOJ] ObUT HCIIONIb30BaH ['. MeHenem npyu n3ydeHnn Hacue0BaHHs
CeMHU KOHTPACTHBIX MPU3HAKOB Y pacTeHHi ropoxa. OpraHu3Mbl, TOMO3UTOTHBIE 110 OJTHOMY MJIM HECKOJIBKMM MpPU3HAKAM,
TOJTy4aeMble OT OJTHON CaMOOITBUISIONIEHCS MITM CaMOOILTOIOTBOPSIIOLIEHCST 0COOH M HE AIOIIUe B TIOTOMCTBE MPOSIBIICHUS
aJIbTEPHATUBHOIO IIPU3HAKA, HA3BIBAIOTCS YUCMOU TUHUCH.

OpraHu3Mbl, TIOJTy4E€HHbIE OT CKPELIMBAHUS IBYX TEHOTHITNYECKH Pa3HBIX OPraHU3MOB, Ha3bIBAIOTCS 2UOPUOAMU.

[lo pe3ynbraram ruOpuUAN3aHN ONPEIEIISIOTCS JOMUHAHTHBIE IPU3HAKH, TI0 XapaKTepy MPOSBICHHUS IPHU3HAKOB Y THOPHUIOB —
TIOJTHOE WJTM YaCTHYHOE MO/IaBJIEHUE PELIECCUBHBIX MPU3HAKOB.

Lumonozuueckue memodsl OCHOBaHBI Ha aHAIN3E KAPHOTHUITA 0OCOOEH, 3ydIEeHHH Mpoliecca Meio03a, IOBEICHUSI XPOMOCOM B
Melio3e U 00pa3oBaHUsI raMerT.

[Tpu n3y4eHnn XpoMOCOMHOI'0 HabOpa JII0O0r0 OpraHu3Ma YYUTBHIBAIOTCS CIEAYIOIINE MPaBuiia: 1) 4UCIO XpOMOCOM B
COMATHUYECKHX KIIETKaX Ka)X/I0ro BHa B HOPME MOCTOSIHHO;

Y AMIUIOUAHBIX OPTaHU3MOB B COMATHUYCCKUX KIJIETKaX BCE XPOMOCOMBI IMapHBIC, TOMOJIOTUYHBIC, l"al'[J'[OPI}IHI:Iﬁ Ha60p
XPOMOCOM MMEIOT TOJIKO ['aMEThI, 8 Y PACTEHUI — raMeTO(HT;

KaxJast XpOMOCOMHasl rnmapa MHANBUAYaJIbHA U OTIIMYACTCs 10 CBOMM IapaMeTpaM OT APYTUuX; MpU OKpaliuBaHUU UMECT

paznuunyto muddepeHranbHy0 0Kpacky — YepejoBaHUE CBETIIBIX U TEMHBIX I10JIOC.

Jnst cucteMaTu3aluy M U3y4eHNs KAPUOTHUIIA XPOMOCOMBI PAacIIofararoTcs MOMapHo 10 Mepe yObIBaHHS UX BEIUYHMHBL

3. Monekynapno-zenemuueckuit Menoo OCHOBaH Ha U3Y4EHHUU CTPYKTYPBI T€HOB, UX KOJIMYECTBA U MOCIEI0BATENbHOCTH
pacnionoxxerus B JIHK; BbIsIBIIEHHH HYKI€OTHIHOM MTOCIIEA0BATENBHOCTH OTJEIbHBIX T€HOB, TEHHBIX aHOMAJIUMN, ONIPEAEICHUN
reHoMa OpraHusma, T.e. Beced crpykrypsl JJHK, conepikaiueiics B raroniHoMm Habope XpoMOCOM.

3. XpomMocoMHAasi Teopusi HACJI1eICTBEHHOCTH.
OCHOBHBIE TIOJIOXKEHHS XPOMOCOMHOM TEOPHH HACIEACTBEHHOCTH ObLIH c(hOPMYITHPOBAHBI AMEPUKAHCKUM YdeHbIM TomacoM
Moprasom B 1911 rony. B ocHOBe Teopuu JIEKUT MMOBEJCHUE XPOMOCOM B MeH03€, OT KOTOPOTO 3aBHCUT Ka4eCTBO

00pa3yoLIHUXCs TaMer.

OcCHOBHBIE MTOJIOKEHHSI XPOMOCOMHOI TEOPHH HACIEICTBEHHOCTH:

EnuHunei HacnecTBEeHHOM HH(pOPMAIUHY SBIISIETCS TeH, JTOKAIN30BaHHbIH B XPOMOCOME.

Kaxxast xpoMocoMa cosiep>KUT MHOKECTBO F'€HOB; T€HbI B XPOMOCOMaX PacroararoTcs JIMHEIHO, KayKAbIH I'eH IMeeT
ofpeielIeHHOE MeCTO (JIOKYC) B XpPOMOCOME.

I'eHbI HaCIEACTBEHHO AMCKPETHBI, OTHOCUTENBHO CTAOMIIBHBI, HO IIPU 3TOM MOTYT MYTHPOBATh.

I'ensl, pacronoxeHHbIE B OMHOM XpPOMOCOME, HAaCcIEYIOTCS COBMECTHO, CIIEIUICHO.

CreruieHre TeHOB MOXKET HAapyIIaThCsl B TIPOIIECCE MEH03a B PE3yIbTaTe KPOCCHHIOBEPA, YTO YBEITUUUBACT YHCIIO
KOMOHMHaIW T€HOB B raMeTax.

YacToTa KpOCCHHT0BEPA TMPSIMO IPONIOPLIMOHATIBHA PACCTOSIHUIO MEKTY TCHAMH.

B npomnecce mMeiio3a roMOIOTHYHBIE XPOMOCOMBI, & CIIEA0BATENBHO, AJUICIbHBIC TEHBI ITOMAIaI0T B Pa3HBIC TAMETHI.
Heromosornunsie XpoMOCOMBI PacXOIATCS MPOU3BOIBHO, HE3ABICHUMO JPYT OT ApYyra 1 00pa3yroT pa3iIndHble KOMOWHALINY B
raMmerax.

3nauenue xpomocommoii meopuu Hac1e0CMEeHHOCHU.

*Jlama oObsICHeHHE 3aKoHaM MeHTens.

*BCcKpblla IIMTOJIOTMYECKUE OCHOBBI HACIIEIOBAHUS IIPH3HAKOB.
*OO0BsACHIIIA TCHETHYECKUE OCHOBEI TEOPHUH €CTECTBEHHOTO 0TOOpA.

MoHoruopuaHoe cKpelMBaHue.

3apaum:

TIOBTOPUTH CYIIIHOCTD TIEPBOT0 M BTOPOT'O 3aKOHOB TeHETHKHY;

MIPOJOIDKATh (POPMHUPOBATH YMEHHUS MPUMEHSATH 3HAHHUS O MUTO3€, MEH03€ M OIIIOAOTBOPEHHH JUIS OOBSICHEHNS TeHETHIECKNX
3aKOHOMEPHOCTEH;

MTO3HAKOMHTH YYAIIUXCS C PA3INYHBIMU T€HETHYECKUMHU SIBIICHUSAME U 3aKOHOMEPHOCTSAMH; - TIPOIOIKATh (POPMUPOBATH
YMEHHS [IOJIb30BATHCS TeHETHYECKOW CHMBOJIHMKOM.

IIpuMepHbIii TeopeTHYECKUii MaTepHaJl K 3aHATHIO.



MonorndpuaHoe cKpemMBaHue — CKpemmBanue (popM, OTIINYAIOIIUXCS APYT OT APYra 110 OiHOM nmape
AIBTEPHATHBHBIX (KOHTPACTHHIX) MPH3HAKOB, MPEIAIOIIUXCS 10 HACTEACTBY. BriepBbIc 3aKOHOMEPHOCTH HACIICTOBAHHS
ObUTH ycTaHOBJIEHBI [ .MeHIeneM ¢ MOMOIIBI0 THOPUIOIOTHIECKOro MeToaa. JIJis CBOMX OIMBITOB MEHIENb UCTIOTE30BaT
0CcOo0H, OTHOCSIIIUECS K YUCTHIM JTMHUASAM (TOMO3UTOTHBIC), OTIUYAIOIINECS 110 OHOM Mape albTePHATHBHBIX MPU3HAKOB.
Cxema 1-20 ckpeuwyusanus (npedcmasumerneit 08yX YUCHIbIX TUHUIL).

P peHOTHT XKENTHIC CEMEHA X 3€JICHBIC CEMCHA

P renotun AA x aa

L

G Aa

F| renorun Aa

Fi ¢penorun xenteie cemeHa

B pesynbraTe Bce THOPHIBI IEPBOrO MOKOJICHUS UMEIOT OJIMHAKOBEIN TCHOTHIT i )CHOTHIL. DTy 3dKOHOMEPHOCHLL HA3bI8AIONT
3AKOHOM e0UHO00PA3UA NEPBO2O0 NOKOICHUS UU NEPBbIM 3aKOHOM Menoens.

IIpu MOHOTHOPUIHOM CKPEIMUBAHUH Y THOPHIOB NMEPBOr0 MOKOJIEHUS MPOSIBISIFOTCS TOJIBKO JOMUHAHTHBIE TPU3HAKH:
(peHOTHI X ¥ TEHOTHT UX €AMHOOOPA3HBI. J[J151 BTOPOro CKPEIIMBAHUS HCIIOIB3YIOTCS THOPHUIBI TIEPBOTro MOKoIeHusI F .
Cxema 2-20 ckpeuwyusanusn

(cubpu0o6 nepeozo nokonenusn).

P eHOTHT XKENTHIC CEMEHA X JKENThIC CeMeHa

P renorun Aa x Aa

il

G AaAa

F> renotun AA AaAaaa

F> heHoTnn *keun. jken. ke 3eeH.

st ynoOcTBa pacyera pe3ylbTaToB CKPEIIUBAHUS ITPUHSITO UCIIONB30BATH CXEMY, NPEUIOKEHHYIO YueHbIM [IleHHeToM
(pewerka [lennera). B Hell Mo BepTHKa M yKa3bIBalOT rAMEThI )KEHCKOI 0COOH, a TI0 TOPU30HTAIIN — MYXCKOil. B MecTax
nepeceyeHnit 3aMUChIBAlOT T€HOTHITBI 3UTOT, MOJTYYEHHBIX B pe3yJabTaTe CIy4aiHOro OIIOJOTBOPEHHS.

Pewiemxka Ilennema 015 npugedennoil gviuie cxembl CKpeuUGaHus.

Takum 00pa3om, pU CKpeUIMBaHUU THOPUIOB IIEPBOrO TIOKOJICHHUSI BO BTOPOM ITOKOJIEHUH ITPOUCXOIUT PacIleNyIeHue
NPU3HAKOB: Y OCHOBHOM YacTH MOTOMKOB (3/4) IpUCYTCTBYeT TeH A 1 (peHOTHITHYECKH MPOSBIISETCS IOMUHAHTHBIN PU3HAK,
a Y 4aCTH MOTOMKOB C T€HOTHIIOM aa MPOSIBIISIETCS PELICCCUBHBIN NTPU3HAK. DNty 3AKOHOMEPHOCMb HA3bIEAIOM 3AKOHOM
pacuiennienusn npu3HaKoe (emopoii 3axkon Menoens).

IIpy ckpenMBaHNH IBYX reTepO3UTOTHBLIX 0c00eii (rHOPHAOB NEePBOro NOKO0JIeHHs) BO BTOPOM MOKOJICHUH
Ha0/I10JaeTcsl pacuienyieHue NPU3HAKOB MO (peHOTUIy B cooTHOLeHuM 3:1, a mo renorumy — 1: 2:1.

Lumonozuueckue 0cHO8bI MOHOZUOPUOHO20 CKPEUUBANHUSL.

Pacuieruienyie npru3HakoB BO BTOPOM MOKOJICHUU OOBSICHSIETCSI COXPAHEHUEM PELIECCUBHOIO T'eHa B T€TEPO3UTOTHOM
cocrosinuu. [Ipu nepexo/ie B roMO3UTOTHOE COCTOSTHHE PELIECCHBHBIN I'eH BHOBB IPOSIBIISCTCS B BUIIE MIPU3HAKA. DTY
3aKOHOMEPHOCTh MEH Ieb Ha3Ball «TUIOTE301 YUCTOTHI TaMeT». JTa FMIIOTe3a WM 3aKOH TJIACUT, YTO HaXOJSIINECs B
Ka)XJIOM OpraHU3Me Iapbl HACIEACTBEHHBIX ()AKTOPOB HE CMEIIMBAIOTCS U HE CIMBAIOTCS U PHU 00pa30BaHUU TaMeT 110
OJTHOMY M3 Ka)XKJI0¥ Maphl MEPEeX0IT B HUX B YHCTOM BHJIE: OJHU FAMEThl HECYT JJOMUHAHTHBIN TeH, IPYTUe — PELIECCUBHBIA.
I'ameThl HUKOTIAa HEe OBIBAIOT THOPHUIHBIMU 110 JAHHOMY ITpU3HAKY. J[is HacnemoBaHus MpU3HAKa HE UMEET 3HAUCHHS, KaKasi
HMMEHHO TaMeTa HeCeT I'eH MPH3HaKa — OTIIOBCKAs WM MaTePUHCKast; y JJOYEPHEro OpraHu3Ma B OJMHAKOBOW CTEIICHH
TIPOSIBJSIFOTCS] IOMUHAHTHBIE IPU3HAKU M HE TIPOSIBIISIOTCSI PELIECCUBHBIE.

HcxonHbie pouTenbcKiue 0co0M TOMO3UTOTHBI (AA 1 aa) U TAIOT TOJILKO OJIH THIT raMeT — A WK a cOOTBeTCTBeHHO. [Ipn
CIIMSIHAW TaMEeT B 3UTOTY TOMNAJal0T TOMOJIOTHYHBIE XPOMOCOMBI C alIbTePHATHBHBIMH MPU3HAKAMH, TO3TOMY BCE MOTY4EHHbIC
MIOTOMKH SIBJSIFOTCSI T€TEPO3UIOTHBIMU THOPUAAMU C TEHOTUIIOM Aa, HO TIPOSIBIISICTCS B (JEHOTHIIE TOJIBKO JIOMUHAHTHBIN
npu3Hak. [ MOpHUIBI IEPBOro MOKOJICHUsI reTepo3uroTHel (Aa). Tak Kak mpu Mei03e TOMOIIOTHYHBIE XPOMOCOMBI TIOMAAI0T B
pa3Hble TaMeThl, TO THOPH/IBI IAIOT JBa TUIA TaMeT: A U a. B mpoliecce Omiog0TBOpEHUsT IPOUCXOAUT CBOOOHAS KOMOHHAIHS
JIBYX THIIOB TaMeT U 00pa3yloTcst 4 BapuaHTa 3UroT ¢ reHotunamu: AA, 2Aa u aa. B geHoTume nposBIsIFOTCS TOJIBKO J1Ba
MpU3HAKa, IPUYEM MOTOMKOB C JOMUHAHTHBIM ITPU3HAKOM B 3 pa3a OoJbllie, YeM C PElIeCCUBHBIM.

Ilonnoe u nenoinoe 0omuHuposanue.

ITonHOe TOMMHUPOBaHME — OAMH U3 BUI0B B3aUMOJEHCTBHS AJlJIeIbHBIX T€HOB, IPU KOTOPOM OJMH U3 ajleJiei
(IOMMHAHTHBI) B reTepo3urore MOJHOCTHIO NOAABJIsIET POsIBJIEHUE APYroro ajiens (peueccusHoro). Hanpumep, y
TOpOXa I'eH JKEJITOH OKPacKH CEMSH ITOTHOCTBIO MOJABIISAET IMPOSBICHIE T'€HA 3€I€HON OKpacKy ceMsH. [Ipu monHom
JIOMUHUPOBAHUH BOBTOPOM IMOKOJIEHHUH pacuiemieHne o dgexHorumy 3:1.

JIOMMHAHTHBIA NPU3HAK HE BCETAA MOJHOCTHIO OAABISIET PELIECCUBHBIHM, TO3TOMY BO3MOKHO MOSIBJICHUE MTPOMEXYTOUHBII
Npu3HaKoB y ruOpuioB. HernoJiHoe TOMUHUPOBaHNE — OAMH M3 BUI0B B3aHMO/IeHCTBHSI al1eJIbHBIX T€eHOB, IIPH KOTOPOM
OJMH U3 ajuleieil (1I0MMHAHTHBIN) B reTepo3uroTe He MOJHOCTBIO MOAABJISET NPOsIBJIEHUE APYTOro ajJiesist
(peneccuBHOro0), B F1 BhIpaskeHne NpU3HAKa HOCUT NMPOMEKYTOUHBIH XapakTep. Tak, HanpuMep, IpU CKPEIIMBaHUN
JIBYX YHCTHIX JINHUHA PAcTeHUs] HOYHOW KpacaBHIIBI C KDACHBIMHU M O€JIBIMHU [IBETKaMH ITEPBOE TIOKOJIEHHE THOPHIOB
OKa3bIBAETCS pO30BBIM. [TpOHCXONT HEMOIHOE TOMUHUPOBAHNE IPU3HAKA OKPACKH, U KPACHBIN IBET JIMIIb YACTUYHO
rofaBysieT Oernblii. Bo BTOpOM MOKONEHUH pacueruIeHHEeNPU3HAKOB 110 ()eHOTHIY OKa3bIBACTCS] PABHBIM PACHICIUICHUIO 110
remorumy — 1:2:1.

VY 4enoBeka HEMOTHOE JOMUHUPOBAHHE MPOSIBIISETCS TP HACIEN0BAaHUU CTPYKTYPHI BOJIOC. ['eH KypuaBBIX BOIOC
JOMMHHUPYET HaJl TCHOM IPSMBIX BOJIOC HE B MOMHON Mepe. 1 y rerepo3uror HabIoaaeTcs IpoMeKyTOIHOE TIPOSIBIICHHE
IIPU3HAKA — BOJIHUCTHIE BOJIOCHL. HemonHoe JOMUHIPOBaHUE IIUPOKO PACIPOCTPAHEHO B MIPUPOJE.

JlemanbvHule eHbl



WHorma pacuieruieHue Mpu3HaKoB BO BTOPOM MOKOJICHHUH MOKET OTKIIOHATHCS OT OKHAaeMbIX (3:1 — mpu morHoM
JIOMUHHUPOBAHUH, 1:2:1 — IpH HEMOJIHOM JOMUHHUPOBAHUH) PE3YIIETATOB. DTO CBS3aHO C TEM, UTO B HEKOTOPBIX CITyJastx
TOMO3HTOTHI IO OTHOMY U3 IIPU3HAKOB OKa3bIBAIOTCS HEKU3HECTIOCOOHBIMU. B A3THX CcITydasix TOBOPST O J1eMaibHbIX

2enax. JlerajbHble reHbl (JIAT. WIETAJTUC» - CMEPTeJIbHBbIH) — FeHbl, B TOMO3UTOTHOM COCTOSIHMU BbI3bIBaIOIIME rue/ib
OpraHu3Ma u3-3a HapylleHUusi HOPMAJILHOT0 X01a pa3BuTHsA. [[0sBICHNE JIETATLHBIXT€HOB — CIEJICTBUE MYTAIUi, KOTOpBIE
B FETEPO3UTOTHOM OpPTaHU3ME HE MPOSBIIAIOT cBoero neictus. [Ipumepst. 1) Cepbie KapaKylbCKUE OBIBI, TOMO3UTOTHEIC 10
JIOMUHAHTHOMY MIPU3HAKY CEPOi OKPACKH, MOTHOAIOT ITOCTIC POXKICHUS H3-3a HeJOpa3BUTHA kenyaka. 2)[Ipumepom
JIOMUHAHTHOT'O JICTATLHOT'O T€HA SBJISICTCS OpaXMIaKTILTUS Y YeIOBeKa (YKOPOUCHHBIC TAIBITHI). I OMO3HUTOTHI IO TAHHOMY
MAJTBITY TOTHOAIOT Ha PAHHUX CTAJIUSX PAa3BHUTHUS 3apOJIBIIIA, a TIPU3HAK MPOSBIIICTCS TONBKO y TeTepo3uror. 3) [Ipumepom
PEUECCUBHOIO JIETAILHOIO T'e€HA SIBJISIETCS T€H CEPIIOBUIHOKJIETOUHON aHEMUH Y UeJloBeKa. B HOpMe SpUTPOLIUTE UMEIOT
(hopMy TBOSKOBOTHYTOrO JTUCKa. [IpH ceproBHIHO-KICTOU-HOH aHEMUH OHH MIPUOOPETAIOT BUI CEePIIa, a (PH3HUOIOTHUCCKUI
3¢ deKT BRIpaKaeTCs OCTPOH aHEMHEH M CHIDKCHHEM KOJHUECTBAa KUCIOPOa, IEPEHOCHMOr0 KPOBBIO. Y TeTepO3UTOT
3a00JIcBaHKE HE TIPOSIBIIACTCS, IPUTPOLIUTHI BCE JKE HMEIOT H3MEHEHHYIO (hopMy. [ OMO3HUrOTHI IO 3TOMY NpU3HAKY B 95%
CllydacB THOHYT B PAHHEM BO3pacTe M3-3a KHCIOPOIHOW HETOCTATOYHOCTH, a TeTEPO3UTOTHI BIIOJIHE JKU3HECTIOCOOHEI. 4) Y
PACTEHHIA eCTh T'eH, OTBEYAIOIIHI 32 Pa3BUTHE XJIOpOoQriuIa. ECu OH MOABEPrcs MYTAIlK U OKA3aJICsl B TOMO3UTOTHOM
COCTOSIHUH, TO BhIpacTaroliee OSCIBETHOE pacTCHIE MOrH0aeT Ha CTa K BCXOIOB M3-3a OTCYTCTBHUSA (hoToCHHTE3a. B
HU30JIMPOBAHHBIX MOMYJISIUSIX, T[JI€ BETUKA BEPOSATHOCTD MEPEX0/ia JeTabHBIX T€HOB B TOMO3UTOTHOE COCTOSTHUE, CMEPTHOCTh
MOTOMCTBa gocTUraeT 8§%.

Ananuzupyrouiee ckpeujueanue.

AHanu3npymwollee CKpeliMBaHHe — CKPeIUUBaHUe, POBOAsIIeecs A5 oNpeae/IeHUsI TeHOTHIIA OPraHNu3Ma.
AHanu3npymollee CKpeluBaHue — 3TO CKpelBaHie 0CO0M ¢ JOMMHAHTHBIM MPU3HAKOM, HO HEH3BECTHBIM I'¢HOTHIIOM
¢ 0c00bI0, TOMO3MTOTHOM M0 pelecCHBHOMY NPU3HAKY, TeHOTHII KOTOpoi Beeraa aa. Ilo pe3yabTaTy ckpemuBaHus
omnpeaessieTcss FCHOTHII 0CO0M ¢ JOMHHAHTHBIM NPU3HAKOM.

I Bapuant. Ecru npu ckpewjueanuu 0ocoou ¢ 0OMUHAHMHLIM NPUIHAKOM C PEUECCUGHOI 20MO3UZONHOIL 0COObIO
ROJIyYeHHOe NOMOMCIEO eOUHOODPA3HO, MO AHAUUPYEMASA 0COOb C OOMUHAHMHBIM NPUZHAKOM 20MO3U2OMHA.

P ¢eHOTHI TOMHHAHTHBIN MPHU3HAK X PELECCUBHBIN MMPU3HAK

P renotun A_x aa

1l

GA_a

Fi ¢beHOTHIT TOMUHAHTHBIN NTPHU3HAK

TeHOTHIT Aa

Bub1600: ecnu nomomcmeo eounoodpasno, mo neuszgecmuulii 2en A, m.e. 2eHOmMun ananuzupyemoil ocoou AA.

II Bapuant. Eciu npu ckpewjuganuu ocoou ¢ 00MUHAHMHBIM RPUIHAKOM C PEeUECCUGHOT 20MO3UZOMHOTL 0CO0bIO
noJsiyuennoe nomomcmeo oaem pacuiennenue 1:1, mo uccnedyemas 0coév ¢ 00MUHAHRMHBIM RPUZHAKOM 2EMEPO3ULOMHA.
P ¢enoTun qoMUHAHTHBIN NPU3HAK X PELIECCUBHBII MPU3HAK

Prenmotun A _aa | | |

GA _a

Fi dbeHoTHn JOMUHAHTHBIH PU3HAK PELIECCUBHBIH MPU3HAK

reHorun Aaaa

1:1

Bub1600: ecnu y nomomcmea npoucxooum pacujenieHue nPU3HAK0G, Mo HEU36eCHHbLIL 2eH PeUeCcCUGHbLIL U 2eHOMUN
ananusupyemoit ocoou Aa.

AHanu3upyoniee CKpelBaHue YacTO UCIIONIB3YeTCs B CENIEKIUH PACTEHUH U )KUBOTHBIX JUIS OLIPEIeNICHUs TeHOTHUIIA OCOOH C
JOMHMHAHTHBIM IIPU3HAKOM U BBIBEAEHMS YUCTON JIMHUU.

PemieHue 3a1a4 Ha MOHOTHOpUIHOE CKPeLIMBAHUE.

AJTropuTM pellleHus1 NPsIMbIX 3aAa4.

1100 npamoii 3a0aueit noopasymesaemca maxkas, 8 KOMOPoil U3BECMHbL 2EHOMUNBL POOUmeIell, He0OX00UMO onpedeaums

603MOICHbBIE 2EHOMUNBL U PEHOMUNBL NOMOMCIEA 6 NEPEOM U 6IMOPOM NOKOJIEHUAX.
Jlnist penieHus 3a1a4u CIEeAyeT COCTABUTh CXEMY, aHAJIOTHYHYIO TOH, YTO HCTIOJIb30BAJIACh AJISI 3aIMCH PE3yJIbTaTOB
MOHOTHOPHTHOTO CKPEIIBAHHU.

[Ipumep peuienns 3agauu.

1. Urenue ycnoBus 3a1a4u.

3anayga. [Ipu ckpemmBaHUK JBYX COPTOB TOMATOB C TIAJIKON M OMYIICHHON KOXHIIEH B TIEPBOM MOKOJICHIH BCE TUTOBI
OKa3aJIMCh C TTAKON KoXKuIel. OnpenennuTe TeHOTHITB NCXOIHBIX POAUTENBCKUX (POpM M THOPHIOB TIEPBOT'O TIOKOIICHHUSL.
KaxoBa BEpOSITHOCTB MOMTYYEHHS B IOTOMCTBE TIOIOB C TIaIKOM KoxkuIer? [11010B ¢ omymeHHOM KoXUIen?

2. Beenenne OykBeHHOT0 0003HAUEHUS JOMUHAHTHOTO U PEIIECCHBHOTO IPU3HAKOB.

Pemrenue. Ecnu B pe3ynbTaTe CKpenBaHUs BCE TOTOMCTBO UMEIIO TIIAIKYH0 KOXKUITY, TO STOT NMPHU3HAK - JOMUHAHTHEIHA (A), a
OITyIIIEHHAs KOXKUIIA — PEIIECCUBHBINA TIPU3HAK ().

3. CocraBiieHre CXeMBI 1-TO CKpeIMBaHMs, 3aIICh (PEHOTHIIOB, a 3aTEM T'€HOTHITOB POAUTEIECKUX 0COOCH.

Tak Kak CKpeIMBaINCh YHCTHIC INHIHA TOMATOB, POAUTEIHCKHE 0COOU OBLTH TOMO3UTOTHBIMH.

P ¢enotun Q raamkas X G omynIeHHas KOXKHIA KOKHIA

P remorun & AA x Q aa

4. 3amuch TUTIOB TaMeET, KOTOPEIE MOTYT 00pa30BBIBATHCS BO BPeMs MeH03a.

1

G Aa

(I'oMO03UroTHBIE 0OCOOH JAFOT TONBKO OJWH THIT TAMET. )



5. OnpeneneHre TCHOTHIIOB U ()EHOTHUIIOB IIOTOMKOB, 00Pa3YIOIINXCS B PE3YIIBTATE OILTOIOTBOPCHUSL.
F) renotun Aa

(heHOTHIT MITaIKasT KOKHIA

6. CocraBisieM CXeMy BTOPOT'O CKPEIIHBAHYIS.

P denorum Yriaakas x Jrmamkas kokuna koxuia P rerorun ¢ Aa x QAa

7. OnpexernsieM raMeThl, KOTOPEIE JaeT KaKaast 0COOb.

7.111 ] GAaAa

(T'erepo3uroTHbIe OCOOM AAIOT [BA THIIA TAMET).

8. CocrapiseM perietky [TeHHeTa U ONpeNesseM FeHOTUITB U (PEHOTHIIBI IOTOMKOB.

F> 'enotumn

AaAaAaaa 1. 1. IJ1. OIyIl.

9. OTBeuaeM Ha BOIPOCHI 334K MOJHLIMH IIPEIOKEHUAMH, 3AIIMCHIBASA BCE BEIYUCIIEHUS.
BepositHoCTh nosiBsieHus B F> 10/10B ¢ Taaakod KOXKULIEH:

4 - 100%

3 -xx=(3x100):4 =75%

BepositHoCcTh nosiBneHust B F, 1m10/10B ¢ ONyIIeHHONM KOXKUILIEH

100%-75% =25%.

10. 3amuceIBacM OTBET IO 00pa3ILy:

OtBet: AA, aa, Aa/75%, 25%.
AJITOpPUTM pelleHUsi 00paTHBIX 3a/1a4.

I100 ob6pammnoi 3a0aueii umeemcs 6 6udy maxaa 3a0aua, 6 KOMOPOU OAHL Pe3y1bMamvl CKPeUUeaHu, (peHnomunsl

pooumeneii u ROAYUEHHO20 NOMOMCHIEA; HEODXO00UMO Onpedenumy 2eHOMUNbL POOUmeieit U NOMoOMCmed.

1. 3agayva. [Ipu ckpenmBanuy IBYX Apo30(UII ¢ HOPMATLHBIMH KPBUIBSIMH Y 32 TIOTOMKOB OBLTH YKOPOUYEHHBIE KPBUIbS, a 'y 88
MOTOMKOB — HOpMaJibHbIe KPbUIbs. OmpenenuTe JOMUHAHTHBIA U PeLleCCUBHBINA MpU3HaKu. KakoBbI TeHOTUIIBI pouTeneil u
noromcTaa’?

2. Ilo pesynbratam ckpemuBanus Fi wian F> onpenensieM TOMUHAHTHBIN M PEIECCUBHBIN MPU3HAKH M BBOAUM 0003HAYECHUE.

2. Pemenue. CxpemuBaIich MyXy ¢ HOpMaJdbHBIMU KPBUIbSIMHU, @ B IOTOMCTBE OKa3aJIMCh MYXHU C peIylIIPOBaHHBIMU
KpbulbsiMH. Clle10BaTENIbHO, HOPMAJIbHbIE KPbLIbs — JOMUHAHTHBINA IPU3HAK (A), a peAyLUpOBaHHbIE KPbUIbs — PELIECCUBHBIN
MpU3HAK (a).

3. CocraBisieM cxeMy CKpelMBaHHs 1 3alIUCHIBAEM T€HOTHI 0CO0H ¢

peLecCUBHBIMU MIPU3HAKOM MIJIM OCOOU C U3BECTHBIM I10 YCIIOBHIO 337]a41 TeHOTUIIOM.

3.

P derorun QHOpM. X G HOPM. KPBLIbS KPHUIbSI

P renotun A x @ A_

Fi denorun 88 HOpM. KpbUIbs 32 peayll. KPbUIbs

reHorun A_ aa

4. OmpefiesisieM TUTBI FTaMeT, KOTOPbIe MOXKET 00pa3oBaTh KaXKasi pOAUTENbCKas 0COOb.

4. Popurenbckue 0coOU 00s3aTeIbHO 00pa3yloT raMeThl ¢ IOMUHAHTHBIM TeHOM. Tak Kak B IOTOMCTBE HOSIBIISIFOTCS. OCOOH C
pELeCCUBHBIM IIPU3HAKOM, 3HAUUT y KaXKJOT0 U3 POJUTENEH €CTh OAMH I'eH C PeleCCUBHBIM NpHu3HaKkoM. OTcroaa:

P ¢enoTHII HOPM. KPBIIbS X HOPM. KPBUIbS

P renorun Aa x Aa

L

G AaAa

5. OnpexernsieM TEHOTHUIT 1

(eHOTHI ITOTOMCTBA, TIOJTYYEHHOTO B Pe3YJIbTAaTe OIUIOOTBOPEHHS, 3aIIICHIBAEM CXEMY.
Firerorur AA AaAaaa

¢denorun 88 (HOPM. HOPM. HOPM. PEYIL.)

6.3ammceIBaEM OTBET 3aIaYH.

OTBeT: JOMHHAHTHBIN NPU3HAK — HOpMabHEIE KPUTbs/ Aa 1 Aa/ AA, 2Aa, aa.
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