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IosicHUTEILHAA 3aANMUCKA

[Tporpamma BHEYpOUHOM JesTenbHOCTH «Pa300p CI0KHBIX 3a7ad [0 T€HETHKE
npeaHa3sHavyeH A yyammxcs 9-11 kiraccoB cpeiHeN MIKOJIBI.
[Iporpamma Kypca paccuutana Ha 1 rojx 00y4eHus:

34 gaca (1 yac B HeneIr0)

AKTyaJbHOCTh YMEHHUS pellIaTh OMOJOTUUYECKHE 3a/1a9l BO3PACTAET B CBSI3H C
BBeaeHueM EI'D o Guonoruu, a Takke ¢ He0OXOAUMOCTRIO IPUMEHSITh 3HAHUS,
MOJIy4Y€HHBIC Ha YPOKaX U BHEYPOUHBIX 3aHATUAX, Ha npakTtuke.l[porpamma
«Pa300p CIOXKHBIX 3a/1a4 M0 TEHETUKE» HE TOJIBKO PACIIUPIECT U CUCTEMATU3UPYET
3HAHMS YUYalIuXcsl, HO ¥ paCCMAaTPUBAET OCHOBHBIC 00IIIEONOIOTUIECKUE TTOHITHS
Y 3aKOHOMEPHOCTH, & TAK)KE HOCUT MPAKTUKO-OPUEHTUPOBAHHBINA XapaKTep.
Baxnast posib OTBOJIUTCSI MPAKTUUECKON HAMIPaBJIECHHOCTU MPOTPAMMBI KaK
BO3MOXKHOCTH Kaue€CTBEHHOM IMOJATOTOBKH K 3aaHusiM EI'D.

Pemenue 3ama4 1mo 6MOJIOTHH aeT BO3MOXKHOCTD JIyYIIIC ITO3HATH
byHIaMeHTAIbHBIE 00IIEONOJIOTHYECKIE TTOHSITHUS, OTPAKAIOIINE CTPOCHUE U

(G YHKIIMOHMPOBAHUE OMOJIOTUUYECKUX CUCTEM Ha BCEX YPOBHSIX OpPraHU3aIlUH
KU3HU. PerieHue 3aa4 mo3BOJISET TakKe YIIIyOHWTh M 3aKPEIUTh 3HAHUS 110
pasaenam oOel 6nonoruu.OcoObIi akIIeHT B TporpaMMe JIaHHOTO Kypca celaH
Ha BBITIOJIHEHHUE Pa3HOOOPa3HBIX 3aIaHUM 110 MOJIEKYJISIPHON OHMOJIOTHH, a TaKKe
3a/1a4 10 F€HETUKE, KIIETOYHOMY YPOBHIO OpraHU3aliu KUuBOM mipupobsl. Kypc
TECHO CBSI3aH C YpOKaMH 00IIei OMOJI0TUHM M PEKOMEHI0BAH yJaIlIUMCs, KOTOPBIC
YBJIEKAIOTCSI OMOJIOTME U TOTOBSITCS K MOCTYILJIEHHUIO, COOTBETCTBYET
TpeboBanmsm DenepanpHoro ['ocynapcTBenHoro O6pa3oBaTeIHLHOTO
Cranpgapra.l 'eHeTndeckue, MOJICKYJIIPHBIE 33]1a4l BKIIOUCHBI B KOJAU(PUKATOPHI
EI'D mo 6uosioruu, mpudeM B CTPYKTYpE IK3aMEHAIIMOHHOM paO0Thl CUMTAOTCSI
3aJaHUSIMH TIOBBIIIIEHHOTO YPOBHS CJIIOKHOCTH.

IIporpamMma 1eMOHCTPHUPYET CBSI3b OMOJIOTHH, B TICPBYIO OUYepEIb, C MEAUIIUHOM,
CeJIEKIHEH.

Ieanb: yrayOuTh 3HAHHUS yYAITUXCS O MOJICKYJISIPHBIX OCHOBAX KU3HHU U HAYYUTh
pemaTh 3a7a4u Mo MOJICKYJIIPHON OMOJIOTHU M TEHETUKE Pa3HOTO YPOBHS
CJI0KHOCTH.

3agaun:

- PaCIIMPUTh U YTITyOUTHh 3HAHUS 110 MOJIEKYJISIPHOU OMOJIOTHH ¥ TEHETHKE;

- pa3BUBaTh 00IIeyUYeOHbIE U HHTEIUICKTyaJbHbIE YMEHUS CPaBHUBATH U
COTIOCTABIISATh OMOJIOTMYECKHE 0OBEKTHI, aHATU3UPOBATH TTOJTYYEHHbIC
pe3yJIbTaThl, BBISABISATH IPUINHHO-CIICICTBEHHBIE CBI3H, 000011aTh (haKThl, Ae/IaTh
BBIBO/IbI

- COBEPIIEHCTBOBATH YMEHHUE PEIIATh TEKCTOBBIE U TECTOBBIC 33/1a4H;

- BOCTIUTBHIBATh HA MPUMEPE HOBEHIITUX OTKPHITUIN B OMOTEXHOJIOTHUHU
yOEKACHHOCTh B TO3HABAEMOCTH MPUPOJIBI.

ConepxaHue Kypca TECHBIM 00pa3oM CBSI3aHO ¢ MPOTPaMMHBIM MaTEepHaIoM
pasziesioB OUOJOTUM, U3yYaeMbIX B OCHOBHOM M CTapIlIeH MIKOJIaX: OCHOB
LUTOJIOTMH, MOJIEKYJISIPHON OMOJIOTUH, OMOXUMUU, T€HETHUKU

Ilnanupyemblie pe3ybTAaThl 0CBOeHUA Kypca «Pa300p CJI0KHBIX 3a1a4 1o
reHeTHKe».



JINYHOCTHBIE Pe3yJIbTATBI OTPAXKAIOTCS B UHINBUYaTbHBIX KAUECTBEHHBIX
CBOMCTBAaX y4aluxcs, KOTOpble OHU JIOJKHBI PUOOPECTH B MPOIIECCE U3YyUCHHUS
porpaMMbl BHEYPOUHOU JIesITETLHOCTH «PelieHre OUOoJ0ruuecKux 3a1au
-yMETh PEAIN30BbIBATH TEOPETHUUECKHE MO3HAHUS HA MPAKTHUKE;

-BUJIETh 3HAYEHUE OOYUECHHUsI JIJIs1 TOBCEAHEBHOM KU3HU M OCO3HAHHOT'O BHIOOpA
npodeccuu;

-IPOBOJIUTH PabOTy HAJ OMUOKAMU ISl BHECEHUSI KOPPEKTUB B yCBANBACMBbIC
3HaAHUS,

-UCTIBITHIBATH JTIOO0BH K IPUPO/IC, YYBCTBA YBAKECHUS K YUCHBIM-OHOJIOTaM,
TE€HETUKaM

-PU3HABATH MPABO KAXJI0T0 Ha COOCTBEHHOE MHEHHE,

-(opMupOBaTH IMOLIMOHATILHO-TIOJIOKUTENHEHOE OTHOIIEHHE CBEPCTHUKOB K ceOe
yepes r1y0oKoe 3HaHUE OMOJIOTUYECKON HAYKH;

-MPOSIBIISITh TOTOBHOCTH K CAMOCTOSITEIBHBIM MTOCTYTIKAM U JICHCTBUSM Ha 0J1aro
IPUPOJBL;

-yM€Th OTCTauBaTh CBOIO TOUYKY 3PEHUS;

-KPUTUYHO OTHOCHUTHCS K CBOMM MOCTYIIKaM, HECTH OTBETCTBEHHOCTbD 3a UX
MOCJIE/ICTBUS,

-yME€Th CJIYIIATh U CJIBIIIAThH APYTroe MHEHUE, BECTH IUCKYCCHUIO, YMETh
onepupoBaTh (haKTaMH Kak JiJIsl 10Ka3aTeIbCTBA, TaK U I OPOBEPKECHHUS
CYILECTBYIOILIETO MHEHUS.

MeTanpeaMeTHble pe3yJbTaThl XapaKTEPU3YIOT YPOBEHb CPOPMUPOBAHHOCTH
YHUBEPCAJIbHBIX CIIOCOOHOCTEH yUaluxcs, MPOSIBISIONINXCS B TO3HABATEILHON U
MIPAKTUYECKON TBOPUYECKOU JESITEIbHOCTH

ITo3naBareabHbie YY/I:

-yMeHue paboTaTh ¢ TEKCTOM, BBIICIATh B HEM IJIaBHOE;

-yMEHHE BIOMPATh CMBICIOBBIE €IMHUIIBI TEKCTA U YCTAHABIMBAIOT OTHOIIICHUS
MEXy HUMU;

-yMeHue paboTaTh ¢ pa3IuYHbIMUA UCTOYHUKAMU UH(GOpPMALINH, TPE0OPa30BbIBATD
ee U3 0JIHON (POPMBI B IPYTYIO, BBIJIENSATH IJ1aBHOE B TEKCTE, CTPYKTYPUPOBATH
y4eOHBIN MaTepHal;

-yMEHHUE CTPYKTYpUPOBaTh yUeOHBIN MaTepua, BbICISATh B HEM TJIABHOE;
-YMEHHE 1aBaTh XapaKTEPUCTUKY OCHOBHBIM THUIIAaM OMOJIOrMYECKUX 3a/au.
PeryasituBusbie YY /I:

-BJIAJIETH S3BIKOM MPEAMETA; - 3HAIOT BKJIAJ] BbIAAIOIIUXCSA YUYEHBIX B Pa3BUTHE
OHoJIOrnH;

-T€HETUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

-3HAIOT BIUSIHUE HETATUBHBIX (PAKTOPOB HAa TCHETUYECKUE U3MECHEHHS,

-HECYT 3HAHMSI OKPYKAIOIUM O OMOJIOTHYECKUX 3aKOHOMEPHOCTSIX
KommynukaTuBubie YY1

-y4aTcsi CaMOCTOSATEIILHO OPTaHN30BhIBaTh yUeOHOE B3aUMOJICHCTBYE B TPYIINIE;
-00CY’KJIal0T pe3yibTaThl paboThI, BCTYMAIOT B IUAJIOT, YYaCTBYIOT B
KOJUUIEKTUBHOM OOCY>KJI€HUH;

-paboTasi Mo TJIaHy, CBEPSATH CBOU JACHCTBUS C IENBIO U, IPU HEOOXOAUMOCTH,
UCIIPABJISTH OMIUOKHA CAMOCTOSITENBHO;

-TIPOSIBJISIIOT TOTOBHOCTH K OOCYK/ICHUIO pa3HBIX TOYEK 3PEHUS U BHIPAOOTKE
o011eit (rpynmnoBoil) mo3uluu;

-yMEIOT IPEJCTaBIATh KOHKPETHOE CO/Iep KaHne U cOO0IaTh €ro B yCTHOU (hopme;
-0OOMEHMBAIOTCS 3HAHUSAMM JIJISI TPUHSITUSA YPPEKTUBHBIX COBMECTHBIX PEIICHHUIA;



-yMeHue paboTaTh B rpyInax, 00MEHUBATHCS MHPOpPMAIIMEH ¢ OTHOKIIACCHUKAMU;
-3aMOTHSIOT TaOIHUITY 1O pe3yJIbTaTaM H3yUeHUs pa3IMYHBIX KI1aCCOB BEIIECTB;
-yMEIOT MPEJCTABIATh KOHKPETHOE COJIEp)KaHKe B COOOIIATh €ro;

-UHTEPECYIOTCS Uy>KUM MHCHHEM U BBICKA3bIBAIOT CBOE;

-yMEIOT CIIyIIATh U CJBIIATE APYT APYTa;

-yMEIOT MPEJCTABIATH KOHKPETHOE COJICPIKaHUE U COOOIIATh €ro B MUCbMEHHOU U
ycTHOM (hopme

IIpeaMeTHbIE pe3yabTaThl XapaKTEPU3YIOT OMBIT YUAIIUXCS B IPEAMETHON
NEeATEITLHOCTH, KOTOPBIN TPHUOOPETACTCS M 3aKPEIUISETCS B MPOIIECCE OCBOCHUS
y4eOHOro mpeameTa

-3HAIOT CUMBOJIMKY, KOTOpasi UCIIOJIb3YETCS TIPU PEIICHUH 3a7aY;

- [IpenmeTHBIe pe3yJIbTATHI XapaKTEPU3YIOT OMBIT YUAIIUXCS B TIPEIMETHON
NeATETLHOCTH, KOTOPBIN TPHUOOPETACTCS M 3aKPEIUISETCS B MPOIIECCE OCBOCHUS
y4e0HOTO TIpeaMeTa

-3HAIOT CHMBOJIMKY, KOTOpasi UCTIONB3YETCS TPU PEIICHHUH 3a/1a4;

OO0mue yueOHbIEe YMEHNSI, HABBIKH M CIIOCOOBI 1eSITEJIbHOCTH
Ilo3nasamenvnan oeamenbHoCmb
Ornpenenenre CTPYKTyphbl 00BbEKTa MO3HAHMSI, IOUCK U BBIJICIICHUE 3HAYMMBIX
(YHKIIMOHAIBHBIX CBSI3€ M OTHOIICHUH MEXy YaCcTSIMHU IEJI0T0. Y MEHHE
pa3eNIsATh MPOLECCHI HA 3TAIlbl, 3BE€HbS; BHIACICHUE XapAKTEPHBIX TPUYHUHHO-
CJIEACTBEHHBIX CBsI3ei. OnpenesieHne aIeKBaTHBIX CIIOCOOOB peIIeHUsT y4eOHOM
3a7a4d Ha OCHOBE 3aJaHHBIX aJrOpuTMOB. KOMOMHUPOBAaHNE N3BECTHBIX
AJTOPUTMOB JIESITEIbHOCTH B CUTYallsIX, HE MPEANOIATAIOIINX CTAHAAPTHOE
IIPUMEHEHHE OJTHOTO M3 HUX. TBOpUECKOe pelieHrue yUeOHbIX U TPAKTUUECKUX
3a/1a4: YMEHUE MOTUBUPOBAHHO OTKa3bIBAThCSl OT 00pasiia, UICKaTh OPUTHHAIIbHbBIC
peIIEHHS.
Hugpopmayuonno-kommyHukamugnan 0esameaibHocmp
Hcnonp3oBaHue 71 peIIEHUS IO3HABATEIbHBIX 1 KOMMYHUKATUBHBIX 3a/1a4
Pa3IMYHBIX UICTOYHUKOB MH(GOPMAIIMH, BKIIOYAs SHIIUKIIONEINH, CIOBAPH,
UHTEPHET-PECYPChI U JIpyTHe 0a3bl TaHHBIX.
Peghnexcusnan oeamenvnocmo
CamocTosTenpHas OpraHu3aiys y4eOHOU IesITeIbHOCTH (IIOCTAaHOBKA I,
IJTAHUPOBAHUE, ONPEICIIEHUE ONTUMAIBHOTO COOTHOIICHUS LIEJIH U CPEJICTB U
1p.). Brajenue HaBbIkaMu KOHTPOJISI M OIIEHKH CBOEH AEATEIbHOCTH, YMEHUEM
MPEABUIETh BO3MOXHBIE TTOCIIEICTBUSA CBOUX IeMCTBUM. [IONCK U yCTpaHeHue
PUYHUH BO3HUKIINX TpyAHOCTeH. OIleHNBaHNE CBOMX YUEOHBIX JOCTKEHUH,
MOBEJICHMS, YePT CBOCH JIMYHOCTH, CBOETO (PU3UIECKOTO U SMOIIMOHAIILHOTO
coctosinus. Oco3HaHHOE ompeieieHue chepbl CBOMX HHTEPECOB U BOBMOXKHOCTEH.
O1ieHMBaHKE CBOEH AESITEIBHOCTH C TOYKHU 3pEHUS] HPDABCTBEHHBIX, ITPABOBBIX
HOPM, 3CTETUYECKHUX [IEHHOCTEW. Mcnoib30BaHNEe CBOMX MPAaB U BBITIOJHEHHUE
CBOMX 00sI3aHHOCTEH KaK IpaKJJaHWHA, YjeHa 00IIecTBa U y4eOHOT0 KOJUICKTHBA.

Coaep:kaHue NporpamMmsl



Tema 1. Pemenue 3axa4 no MmoJsiekyjasipHoii ouosorum (104.)

Benenune. benku. benku-nonumMepsl, CTpyKTypbl O€ITKOBON MOJIEKYJITbI, PYHKITUN
OenkoB B KieTke.Pemenue 3agau mo teme 6enku. buocunres 6enka: kox JJHK,
TPAHCKPUIIUS, TPAHCISALNS — TUHAMUKA OMOCHUHTE3a Oeska, perieHue 3aaad.
Hyxneunossie kucnotsl: cpaBHuTenbHas xapakrepucruka JJHK u PHK, pemenne
3a/1a4. DHEPreTHYECKU 0OMEH:MeTa00IM3M, aHa00IU3M, KaTaOoJIi3M,
ACCUMWWISIIUS, TUCCUMIIISIIIUS;, 3TAMbl SHEPreTUYECKOro oOMeHa:
MOJATOTOBUTENIbHBIN, TIIMKOJIN3, KIIETOYHOE JIbIXaHHE, perieHne 3aaa4d. CrocoObl
JeJICHUS KJIETOK: MUTO3, MeH03. OCHOBHBIE 3Tarbl, (pa3bl, X 0COOEHHOCTH.
Pemenue 3anau.

Tema 2. Pemienne 3aga4 mo reHeruke (23 4.)

['eneTnueckue CUMBOJIBI U TEPMHUHBL. 3aKOHBI ['. MeHens: (3aKOHOMEPHOCTH,
yCTaHOBJIEHHbIE MeH ieJIeM MPU MOHO - U AUTHOPUTHOM CKPEIIMBAHUH ), 33141
Ha 3aKOHbI MeH e, penieHue 3a1a4 Ha MOHO — U IUTUOPUIHOE CKPELMBaHUE
MOBBIIIEHHOM CIIO)KHOCTH. HemosmHoe JOMUHUPOBAHUE: PEIICHUE 3a1a4
MOBBIIICHHOM cl0kHOCTH. HacnmenoBanue rpynn kpoBu. [ 'eHeTHKa moa;
HACJIEI0BAHKE, CLEINIEHHOE C MOJIOM: (XPOMOCOMHOE U HEXPOMOCOMHOE
ornpeJeseHue 1oJia B IPUPOJE), PEIICHUE 331a4 Ha CUEIJICHHOE C MOJIOM
HacienoBaHue. Perienne KOMOMHUPOBaHHBIX 3a7a4. B3anumoeicTBre reHoB:
(B3anMOI€ICTBHE AJIIEIbHBIX M HEAJUIETbHBIX T€HOB), PEUICHUE 3a1a
IIOBBILIEHHOM CJI0KHOCTH Ha BCE BUJIBI B3aUMOJICHUCTBUSA: KOMIUIEMEHTAPHOCTb,
anuMcTa3, nonumepuro. 3akoH T. Mopranapenenue 3aj1ad Ha KpOCCUHTOBEp,
COCTaBJICHHE XPOMOCOMHBIX KapT. 3akoH Xapau — BalinOepra: nexuus «Bcnen 3a
Xapau u BaitnO6eprom, perieHue 3a1ad no reHeTuke nomyJssinuid. ['enernka
YEJI0OBEKAa: TEPMUHBI U CUMBOJIbI, PELICHUE

Pacnpenenenne yuedHbIX 4acoB M0 pa3aeaam

. Konuuecmeo Konmponw
Ne Pazoenvt yueoHoii npozpammol -
uacoeg (ecezo) 3HAHUTL
1 | Pemenue 3a1a4 o MOJICKYJISIPHOM 10
OmoJiorun
2 | Pemenue 3amad mo reHeTUKe 23
Htorosoe 3ausTue 1 1
Htoro 34 1
TemMaTnyeckoe mJIaHMpoOBaHHe
No Tema ypoka Inemenmot cooepiricanus Hama
YPOK
a naan | ¢hak
m

Tema 1. Pemrenue 3a1a4 no MoJieKyJIApHOii OHOJIOTHH




Benenne. benkn.

benku: aktyanuzanus 3HaHUU 110
Teme (OeNKU-TIOJIUMEDPHI,
CTPYKTYpPBbI O€ITKOBOM
MOJIEKYJTbI, PYHKITMN OEIIKOB B
KJIETKE), pEeIIeHHE 3a/1a4

2 Pemenue 3amayu mo Teme
OeJIKH
3 buocunres Oenka - buocuHTe3 Oenka: akTyanu3amnus
aKTyaJIn3alys 3HaHUU 3Hanuit o Teme (kox JAHK,
TPAHCKPUMIHUS, TPAHCIISALIMS —
JTUHAMHUKA OMOCHHTEe3a OefKa),
4 Pemenue 3amau no teme pelicHue 3a1a4
OMocuHTE3 OenKa
5 HyxnennoBsie KucnoTel - | HykJIeMHOBBIE KUCITOTHI:
aKTyaJIn3alys 3HaHUU aKTyaJn3arys 3HaHUH 110 TEME
1o TeMe (CpaBHHUTENbHAs
xapakrepuctuka JIHK nu PHK),
6 Pemenne 3agay mo teme peleHue 3a1a4
HYKJICMHOBBIE€ KHUCJIOTbI
7 DHepreTudeckuil OOMeH - | DHepreTuuecKuii OOMeH:
aKTyanu3auus 3HaHUU aKTyau3alus 3HaHUH 10 TEME
(MeTabomu3M, aHabOoJIU3M,
KaTa00JIM3M, aCCUMUIIAIINS,
8 Pemenue 3a1a4 o reme JIMCCUMMJISIINS, DTAIIbI
DHEPreTHYECKU OOMEH JHEPreTHYECKOro OOMeHa:
MMOATrOTOBUTEIIBbHBIN, TTIMKOJIN3,
KJIETOYHOE JbIXaHUE), pelICHUE
3a7a4
9 CnocoOsbl enenns kinetok | CnocoOw! JejieHus KIETOK:
MHTO3, Meii03. OCHOBHBIC ATaIlbI,
¢ba3bl, UX 0COOCHHOCTH.
10 Pemrenne 3amau mo reme Pemenune 3amay.
MHTO3
11
Pemenue 3agau mo reme
MEHo3
Tema 2. Penienne 3a1a4 no reHetuke (23 4.)
12 I'emeTnueckue cumMBOJIBI M | [ 'eHETHUECKHE CUMBOJIBI U

13

TCPMUHBI

TCPMUHEI.




['eHeTyecKre CUMBOJIBI U
TEPMUHBI 110 TEHETUKE

14 3akousl [ .Meunngensa 1 3akonnl ['. Mennaemns:
aKTyanu3aIys 3HaHUH 110 TeMe
(3aKOHOMEPHOCTH,
15 3akonsl [ . Menpaens 2 yCTaHOBIICHHBIE MeHIeIeM MPH
MOHO - H
JTATHOPUITHOMCKPEITUBAHNH ),
TECTOBBIM KOHTPOJIb YMEHUS
penaTh 3a1a4 Ha 3aKOHbI
MeHpens, mpeayCMOTPEHHBIC
IIpOrpaMMOU, peIIeHUe 3a/1a9 Ha
MOHO — U TUTUOPHUHOE
CKpEIIMBaHUE TTOBBINIEHHOMN
CJIO’KHOCTH
16 Hemnonnoe Henonnoe nomunupoBaHue:
JTOMHUHHUPOBAHHE - aKTyanu3alys 3HaHUH 110 TeMe,
aKTyanu3anus 3HaHU’ penieHue 3ajad no TeMe
MOBBIIIIEHHOM CJI0KHOCTHU
17 Henonnoe
JIOMUHUPOBAHHE -
pelieHue 3aaau
18 Hacnenosanue rpynm HacnemnoBanwue rpyrmin KpoBu:
KPOBH - aKTyaJIn3aIus aKTyanu3als 3HaHUH 110 TeME,
3HAHUHI pelieHue 3aaad.
19
Hacnenosanue rpynn
KpPOBH - pEIIeHUE 3a1a4
20 I'eneTunka mona - I'eneTuka mosa; HacieI0BaHUE,
aKTyaJn3aIys 3HaHUH CIICTNICHHOE C I10JIOM:
aKTyau3alys 3HaHUH 110 TeMe
(XpOMOCOMHOE U
21 I'eneTrKa 1osia - pelICHUE | HEXPOMOCOMHOE OIPEIEICHHE
3a1a4 1oJia B IPUPO/IE), PeIICHUE
3aJ1a4 Ha CIEINIEHHOE C MOJIOM
HacCJICJIOBAHUE MOBBLILICHHOM
CJIOJKHOCTH
22 Pemenue Pemrenne koOMOMHUPOBAHHBIX

KOMOMHHMPOBAHHBIX 3a/1a4
¢ pesyc-hakTopom

3azay.




23

Pentenue
KOMOWHHMPOBAHHBIX 3a/1a4
C TEHETUKOM I10J1a

24 BzaumonerictBue reHoB - | B3auMoieiicTBHE TE€HOB:
aKTyanu3auus 3HaHUU aKTyalu3anus 3HaHUH 110 TEME
(B3aMMOJICMCTBHE aJlICIbHBIX U
HeaJUJIEIbHBIX TEHOB), PEIICHUE
25 B3anmopeicTeue reHos - 3a/a4 MOBBIIICHHOM CI0KHOCTHU
pelIeHue 3a1a4y Ha BCE BUJIbl B3AaUMOJICUCTBHUS:
KOMIUIEMEHTAPHOCTb, 3MUCTA3,
MOJTUMEPUIO
26 3akon T.Moprana - 3akoH T. MopraHa:
aKTyanu3alnus 3HaHun aKTyalu3alus 3HaHuH (1moyemy
T. Moprasn, craBs uenb
OIPOBEPTHYTH 3aKOHBI [ .
97 3akon T.Moprana - Menens, He CMOT 3TOrO
pelLIeHuE 3a1a4 cAenarb, XOTs MOJy4nI
COBEPILICHHO JAPYTHE
pe3yJbTarhl?), perieHue 3aaad
Ha KPOCCHUHI'OBEP, COCTABIICHUE
XPOMOCOMHBIX KapT.
28 3aKkoH Xapau — 3akon Xapau — BaitnOepra:
Baitn6epra nekuus «Benen 3a Xapau u
BaitnO6eprom, perienue 3aaad mno
29 TE€HETUKE MOMYJIALIHM.
3aKkoH Xapau —
BaiinOepra - pemienue
3a7a4
30 I'enetuka yenoBeka - ['eneTuka yenoBeka:
aKTyalu3alus 3HaHUM aKTyau3alus 3HaHUH 10 TeMe,
r TEPMUHBI U CUMBOJIbI, PEIIICHUE
31 €HEeTHKa YeJIOBEKa - sanay.
pelIeHue 3a1a4
32 [TonsTHE POAOCIOBHOM ['eneTuka denoBeka:

YCJIOBCKA

I'eneTrka uenoseka -
pelIeHue 3aaa4y

dKTyaJIn3anus 3HAaHUU 110 TEMC,
TEPMHUHBEI U CUMBOJIBI, pCIICHUC
3ajJay.




34

HroroBoe 3angatue Hrorosas qnuarsocTuka:
pellieHue 3aHUMAaTEeIbHBIX 3a]1a4.

TpeOoBaHus K YCBOCHHIO Y4eOHOr0 MaTepHaJa.
B pe3ysbTaTe u3yyeHusi IPOrpaMMbl Kypca yyaluuecs J0JKHbI

3HaTh:

oO1re cBeeHNs 0 MOJIEKYJISIPHBIX M KIETOYHBIX MEXaHU3Max
HACJIEIOBaHMSI TEHOB U (DOPMHUPOBAHUS MMPU3HAKOB; CIIEITU(DUIECKIE
TEPMHHBI 1 CHMBOJIMKY, UCTIOJIb3YEMBIC TIPH PEIICHUH TeHETUICCKUX 33129
3aKOHBI MEH/IEIIS ¥ KX IUTOJIOTMIECKUE OCHOBBI

BUJIbI B3aUMOJICHCTBUS aJUICIIbHBIX W HEAJUIEIbHBIX TEHOB, UX
XapaKTEPHUCTHUKY; BUAbI CKPEIIUBAHUS

CIICTUICHHOE HAcJIeI0BaHUE MPU3HAKOB, KPOCCUHTOBEP

HaCJIeJJOBAaHHE MTPU3HAKOB, CIICTNICHHBIX C MTOJIOM

TeHEATOTUYECKUN METO/I, MU METO/] aHAJIM3a POJIOCIIOBHBIX, KaK
dyHIaMEHTAIBHBIN 1 YHUBEPCATbHBIA METO]] H3yUEHUS HACIICCTBEHHOCTH
¥ U3MCHUYMBOCTH YEJIOBEKA

MOMYJISIIUOHHO-CTATUCTUYECKUI METOJ] — OCHOBY MOMYJIAIIMOHHOMN
TCHETHKH (B MEIAUIIMHE IPUMEHSICTCS MTPU H3YUCHUH HACIICICTBEHHBIX
OoJie3HEN)

YMeTh:

OOBSACHSTH POJIb TEHETUKH B (POPMUPOBAHUHN HAYUHOT'O MUPOBO33PEHUS;
COJIEp/KAHUE TEHETUYECKOW 3a/1a4H;

MIPUMEHSATh TEPMUHBI 10 T€HETUKE, CAMBOJIMKY MPH PEIIEHUH T€HETUYECKUX
3a7a4;

pelaTh FeHeTUYECKUE 3a/1a4H; COCTABIATH CXEMbI CKPEIIIMBAHUS,
AHAJIM3UPOBATh U MPOTHO3UPOBATH PACIIPOCTPAHEHHOCTh HACIEACTBEHHBIX
3a0071€BaHUH B TTOCIICTYIONTUX MTOKOJICHUSIX

ONMCHIBATh BU/IbI CKPEIIIMBAHUS, BUbl B3aUMOICUCTBUS AJJIEIBHBIX U
HEAJJIEJIbHBIX T€HOB,;

HAXOJUTh WH()OPMAITHIO O METOJIaX aHAJIN3a POJTOCIOBHBIX B MEIUITUMHCKIX
HEJSIX B PA3IMYHBIX UCTOYHUKAX (YUEOHBIX TEKCTaX, CIPABOYHUKAX,
HAYYHO-TIOMYJISIPHBIX U3JJaHUAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax
HNHTEepHET) 1 KPpUTUYECKH €€ OLICHUBATD;

HCMO0JIb30BATh NPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUYECKOM
NAesiTeJIbHOCTH U MOBCEHEBHOM KU3HU JIJIA:

PO HIIaKTUKY HACTEACTBEHHBIX 3a00JICBaHUM;

OIICHKH OIIaCHOT'O BO3JICHCTBUS Ha OPraHU3M YeJIOBEKa Pa3InIHBIX
3arpsI3HCHUH Cpe/ibl KaK OJHOTO M3 MyTareHHbIX (DaKTOpPOB;
OIICHKU ATUYECKUX aCTIEKTOB HEKOTOPBIX HCCIEAOBAHUI B 00JIaCTH
OroTexXHOJIOTHH (KIIOHUPOBAHKE, UCKYCCTBEHHOE OTUIOJIOTBOPEHHE)

Tembl pepepaToB U NPOEKTHBHIX PAdOT:
['enetuka: ucTopust 1 COBPEMEHHOCTb.
MeToapl n3y4YeHHs HACIIEICTBEHHOCTH YEJIOBEKA.




['enernueckas MeauIMHAa: IIaru B OyayIiee.

UYem omnacHbI 6JIM3KOPOJCTBEHHbIE OpaKku?

N3ydenre u mporHo3MpoOBaHUE HACIEAOBAHUSI KOHKPETHOTO MPU3HAKA B CBOEH
CEMbE.

N3ydeHne nposBieHUs MPU3HAKOB Y JOMAIIHUX TUTOMIIEB.

Mpunoxenue

JI71s1 yCenHoro pemeHus 3a4a4 1o reHeTUKE CIeNYET YMETh BBIMOJIHATD
HEKOTOPBIE HECTIOKHBIC OTEepaIlii U UCTIOJb30BATh METOIMUECKUE TTPUEMBI.
[Ipexne Bcero HEOOXOMMO BHUMATEIBLHO U3YUYUTh yCJa0BHe 3aaa4un. Jlaxe Te
y4daluecs, KOTOpbIe XOPOILIO 3HAIOT 3aKOHOMEPHOCTH HACIEAOBAHUS U YCIIEIIIHO
pelIaroT reHeTHYeCKUE 3aJ]a4M, YacTo JOMYCKAlOT IpyOble OIMOKHU, MPUYNHAMU
KOTOPBIX SBJISIETCS HECBHUMATEIILHOE UM HETPABWIILHOE MPOUYTEHUE YCIIOBUS.
Crnenyrolum 3Tanom siBJIsIeTCs ONpeiesieHHe TUMA 3aAa4u. [{Jis1 3Toro
HE0OXOAMMO BBISICHUTD, CKOJIBKO Tap MPU3HAKOB pacCMaTpUBaeTCs B 3ajaue,
CKOJIbKO Map I'€HOB KOJUPYET 3TH MPU3HAKH, & TAKKE YUCIIO KIacCOB (DEHOTHUIIOB,
MPUCYTCTBYIOIINX B HOTOMCTBE OT CKPEIIMBAHUS T€TEPO3UTOT WU MPHU
AHAJM3UPYIOIIEM CKPEIIUBAHUH, U KOJTUYECTBEHHOE COOTHOLIEHUE 3TUX KIJIACCOB.
Kpome Toro, He0OX0AMMO YUUTHIBATh, CBA3aHO JIU HACJIEIOBAHUE TIPU3HAKA C
MOJIOBBIMH XPOMOCOMAaMHU, a TAKXKe CIEIJICHO WM HE3aBUCUMO HAClIeIyeTcs mapa
npu3HakoB. OTHOCUTEIBHO MOCJIEIHETO MOTYT OBITh MPSMbIE YKA3aHUS B YCIIOBHUHU.
Takxe, CBUAETEIBCTBOM O CLEIUICHHOM HACJIEIOBAHUU MOXKET SIBIISITHCS
COOTHOIIICHHUE KJIACCOB € Pa3HbIMU ()EHOTUIIAMU B TTIOTOMCTRBE.

BoisicHeHHe reHOTHIIOB 0c00€i, HEM3BECTHBIX 10 YCIOBUIO, SBJISIETCS OCHOBHOM
METOAMYeCKOil onepanueil, HeOOXOAMMOM JIJIsl PEIICHUS TeHETUYECKUX 3a]1a4.
[Ipu sTOM perieHue Beerja HaJlo HAYuHATh ¢ 0C00€H, HECYIINX PEIeCCUBHBIN
MPU3HAK, TOCKOJbKY OHM TOMO3UTOTHBI M UX T€HOTHII [0 ’TOMY MPU3HAKY
OJIHO3HAYEH — aa. BbIsICHEHNE reHOTUIa OpraHu3Ma, HeCYIIEro IOMUHAHTHBIN
NpU3HAK, ABJISETCS 00see CII0KHOM MPOOJIEMOiA, TOTOMY YTO OH MOKET OBITH
TOMO3UTOTHBIM (AA) HJTU TeTEPO3UTOTHBIM (Aa).

KoneuHbIM 3TanoMm pelieHus SBIsSETCs 3allUCh CXeMbl CKpeluBaHus (Opaka) B
COOTBETCTBHUH C TPEOOBAHUSMU MO O(POPMIICHHIO, a TAKKE MAKCUMAIIbHO
noApOOHOE M3JIOKEHHE BCETO X0/1a PACCYKIACHUMN M0 PEIICHUIO 3a]]a4u C
00s13aTeIbHBIM JIOTUYECKUM OOOCHOBAHUEM KaKJ10r0 BbIBO/Ia. OTCYTCTBUE
O0OBSCHEHHUS J1a’K€ OUEBUJIHBIX, HA MIEPBBII B3IJISII, MOMEHTOB MOXKET OBITH
OCHOBAHHUEM JIJISI CHM)KEHUS OLIEHKU Ha DK3aMEHE.

OnHako OMBIT MOKA3bIBAET, YTO OOJBITUHCTBO yUAIINXCSI UCIIBITHIBAET
3HAYUTEIbHBIE TPYJHOCTHU MPU PEIIEHUU T€HETUYECKUX 3a/1a4.

MNPUJIOKEHHUE.

HUcrTopus nepBbIX OTKPBITHIM.

Mennens I'perop Norann (1822-1884) — venickuii yueHbI, OCHOBOIIOJIOXKHHUK
reaeTuku. B 1843 rony 3akoHunn yHuBepcurert 1o kypcy «dunocodpus». (B o
Bpemsi Kypc griocodun ObUT 3HAYUTEIBHO IIUPE, YEM celvac, U BKIIIOYAIl B ce0s
TaKXe €CTECTBEHHbIC HAYKW U MaTeMaTuKy). Cpasy e 110 OKOHYaHUH
yHUBepcuTeTa MeH1eab MOCTPUTCsl B MOHAXU B aBT'YCTUHCKU MOHACTBIPS B T.
bpronne (HpiHe bpHO); 103Ke OH CTajl HACTOATEIEM ATOr0 MOHACThIps. B 1856-
1863 rr. mpoBe 3HaMEHUTHIE OMBITHI TT0 THOPUU3AIIUN TOPOXa, PEe3yJIbTATh



KOTOPOTO OBbLIN M3NI0KEHBI B 1865 romy B O01IecTBe UCHbITaTeNIeH TPUPOIHI B
Bbpronne, a 3arem omy0siMkoBaHbl B padore «OnbIThl Ha/l PaCTUTEIbHBIMU
rudbpugaMmy. Ycnexy padbor Menenst cnocoOCTBOBAJIO TO, YTO IPU MPOBEACHUHU
AKCIEPUMEHTOB OH UCIIOJIb30BaJ CTPOrYIO U XOPOIIO MPOJYMAHHYIO METOJIHKY.
OcHOBHBIE €€ 0COOCHHOCTH 3aKII0YAIOTCS B CIETYIOIIEM:

-UCTIOJIb30BAHUE CAMOOMBUISAIONIETOCS PACTEHUS (TOPOX);

-MCT0JIb30BAHUE TOJIBKO YUCTHIX JIMHUHN (HA BBIBEJICHUE KOTOPHIX OH MOTPATUI
HECKOJIBKO JIET); ~-UCKIIOUYEHHE BO3MOXKHOCTHU CIYy4YallHOTO EPEONbLUICHHUS
(mpoBOAMIIOCH MO0 MEPEKPECTHOE OMBLIICHUE CAMUM HCClIeIoBaTeNeM, JTH00
UMEJO MECTO CaMOOIIBUICHHE);

-B HauaJje CBOMX MCCIeA0BaHN MeHienb Ha0Iroaall 3a HacleJOBAaHUEM OJTHOTO
NpU3HaKa, U JUIIb MOCIE YCTAHOBJIECHUS 3aKOHOMEPHOCTEN HAaClIeJOBaHUSI OJTHOTO
IpU3HAKa OH Nepelies K U3yYeHHUIO0 HACIEJOBaHUS OJTHOBPEMEHHO HECKOIBKUX
IPU3HAKOB;

-BBIOOD 7151 paOOTHI MPU3HAKOB, BCTPEUAIOIINXCS JIMIIIb B IBYX YETKO
paznuyaroumxcs popmax

(anpTepHaTHUBHBIC MpU3HAKK). Bcero MeneneM ObL10 B3STO 7 TaKUX MPU3HAKOB,;
-UHJIUBUIYaJIbHBIN aHAJIN3 MOTOMCTBA KaXKJIOTO CKPEIIUBAHUS;

-UCTI0JIb30BaHNE OOJIBIIUX BEIOOPOK M MATEMATHUYECKUX METOJIOB 00pabOTKU
pE3yAbTATOB CBOUX IKCIIEPUMEHTOB.

OcHoBHOE 3HaYeHHE pabOT MeHmens A1 BCETro MOCIEAYIOIETO pa3BUTHS
OMOJIOTUM COCTOUT B TOM, UTO OH BIEpPBbIE C(HOPMYITUPOBATI OCHOBHbBIE
3aKOHOMEPHOCTH HaCJIeI0BaHUS: TUCKPETHOCTh HACIIEICTBEHHBIX (PaKTOPOB U
HE3aBUCUMOE NX KOMOMHUPOBAHUE MPH TIEpeaade U3 MOKOJICHUS B MTOKOJICHHE.
Crnenyer uMeTh B BUY, YTO BO BpeMeHa MeHelst OMoJIoru MpuIepKUBAIUChH
MPUHIUNHAIBHO UHBIX B3IJISIZIOB HA HACJIEAOBaHUE: OHU ObLIM CTOPOHHUKAMU
TEOPHUH CIUTHOW HACIEACTBEHHOCTH. MeHenb ChopMyIupOoBall 3aKOHBI
HACJIEIOBAHMS 33/10JITO JI0 TOTO, KaK ObUIM OTKPBITHl MaTEPUAIbHBIE HOCUTENN
HACJIEICTBEHHOCTH (XpOMOCOMBI M T'€HbI) U MEXaHU3MbI, 00€CTIeUHBAIOIIHE
nepeaavy 3TUX HOCUTENIEH CIICAYIONMM MOKOJCHUSIM — MEHO03 U JIBOMHOE
OIUIOJIOTBOPEHHUE Y IIBETKOBBIX PACTCHUIA.

OcHoOBHbBIE TeHEeTHYECKHE MOHATHSI H TEPMHHBI.

XpoMocoMHasi TEOPHUsI HACJIeICTBEHHOCTH.

1. 'eHeTHuyeckue MOHATHSI U TEPMUHBI.

Jliist m3ydeHus 1000 HayKu HE0OX0IMMO 3HAHHE €€ CITeUATbHBIX TEPMUHOB H
MMOHSITHH.

[TozHaKOMHUMCS C OCHOBHBIMU TEPMUHAMH U TTOHATHAMU HaYKH TCHETUKH.
HacnencrBeHHOCTh U U3MEHUHMBOCTH — JIBA MPOTHUBOIIOJI0KHBIX CBOMCTBA
OpraHu3Ma, KOTOPBIC COCTABISAIOT €AMHOE IesIoe. FIMEHHO 3TH CBOMCTBA SBIISIIOTCS
OCHOBOM JJIS1 SBOJIFOIIUH

opranuueckoro mupa. Hacneocmeennocms — 510 CHOCOOHOCTh OPraHU3Ma
COXpaHsATh U TIEPeIaBaTh CICIYIONIEMY MTOKOJICHUIO CBOU MTPU3HAKU U
0COOEHHOCTH pa3BUTHs. biarogaps 3Toi CHOCOOHOCTH KaXKIbIN BUJ COXPAHIET
CBOM CBOMCTBA M3 MOKOJICHUS B IOKOJeHUE. M3menuueocmsb — 5TO CIIOCOOHOCTH
OpraHU3Ma U3MEHATHCS B MPOIECCE UHANBUAYATHLHOTO PA3BUTHS IO
BO3/ICHCTBHEM (PAKTOPOB CPEIBI.



Ennnuna matepuaibHONW OCHOBBI HACTIEACTBEHHOCTH — 2€H — YU4aCTOK MOJICKYJIbI
JIHK, oTBeTCTBEHHBIN 3a MPOSABIEHUE KAaKOT0-TH00 Tpu3HaKa. ['eHbl
pacroiaratoTcs B ONpeIeNICHHBIX YU4aCTKaX XPOMOCOM — JIOKYCAX.
Hacneocmeennwtit pakmop — BBenieHnoe I'. MeHienem noHaTue, KOTOPbIM OH
0003HaYMJI MpHU3HAK, TIEpeaaroNIUNCs 0 HacleAcTBy. BriocneacTBuu ais
ompeaesieHus: Toro noHsATus B. MorancenHoMm ObLT BBEJIEH TEPMUH «T€HY.
Peanuzanus npu3Haka y opraHu3Ma OCYILECTBIISIETCS 110 CXeMe: TreH — OeJIoK —
npusHak. I'omonozuunsvie Xpomocompl — XpOMOCOMBI, COJIEPAKAIIUE OJUHAKOBBIM
Ha0Op r'eHOB, CXOAHBIX 110 MOP(OJIOTHIECKUM MPU3HAKAM, KOHBIOTUPYIOIINE B
npodase | meitosa.

Jlunnouonasn Knemka — KJeTKa, UMEIOIIAs 1BA TOMOJIOTHYHBIX HAOOpa XpOMOCOM.
VY IUNIOUAHBIX KJIETOK B TOMOJIOTMYHBIX XPOMOCOMaX HaXOJISITCS TEHBI,
peryJIMpyIOIINe pa3BUTHE OJTHUX U TEX ke Mpu3HakoB. [lapHbie reHsbl,
PaCIOJIOKEHHBIE B OJJTHUX U TEX JK€ JIOKYyCaX TOMOJIOTHYHBIX XPOMOCOM U
OTBETCTBEHHBIE 32 MOSBJICHUE OJHOTO MpHU3HAKa (HaIpuMep, [IBeTa BOJIOC, Iiias,
dbopMbI yXxa u T.J.), Ha3bIBAIOTCS A1/1€/IbHbIMU 2eHAMU (AL1e1AMU).

Annenu obo3HavaroTcs OykBaMHu JaTHHCKOro andasura: A, a, B, B, C, c u T.11.
AJenbHbIE TeHBl MOTYT HECTH OJJMHAKOBBIE WJIM MPOTUBOTIOIOKHBIE KaueCTBa
oJHOTO Ipu3HaKa. [locieaHue Ha3bIBAIOTCS AlbMEPHAMUGHBIMU.
AJNbTEpHATUBHBIMU SBJISIOTCS, HATPUMED, AJUJIETTU TEMHOW U CBETJION OKpACKU
BOJIOC, CEPOT0 U Kapero LBETa IJia3, )KEJITON U 3eJICHOW OKPACKU CEMSIH.
AJenbpHbIE T€HBI MOTYT OBITh JOMUHAHTHBIMUA U PEIIECCUBHBIMU.
Jlomunanmmuulit npu3Hak (2en) — rOCTOICTBYIONINHI, TTPe00Ia a0 MPU3HAK,
IIPOSIBJIIETCS BCET/1a KaK B TOMO3UTOTHOM, TaK M B T€TEPO3UTOTHOM COCTOSTHHH.
JloMUHAHTHBIN MpU3HAK 0003HAYACTCS 3arjlaBHBIMH OYKBaMU JIATUHCKOTO
andasuta: A, B, C u T.1.

Peueccuenwtit npusznak (2en) — MoAaBISIEMbIN TPU3HAK, TPOSBIISIONIANCS TOJIBKO
B TOMO3UT'OTHOM COCTOSIHUU. B reTepo3uroTHoM COCTOSIHUM PELIECCUBHBIN
MPU3HAK MOXKET MOJTHOCTHIO WJIM YaCTUYHO TOIABIATHCS JOMUHAHTHBIM. OH
0003HaYaeTCs COOTBETCTBYIOIIEH CTPOUHOM OYyKBOM JJaTUHCKOTO alipaBuTa: a, B, C
U T.J.

I'omo3uzoma — >1o xieTka (0co0b), UMEIOIIAst OJJMHAKOBBIE aJICJIM OJHOTO I'eHa B
TOMOJIOTUYHBIX XpoMocoMax (AA uiu aa).

I'emepo3uzoma — 310 KieTka (0co0Ob), UMEIOIIas pa3Hble AJIENIM OJTHOTO T€Ha B
TOMOJIOTHYHBIX XpoMocoMax (Aa), T.e. Hecylasi ajlbTepPHATUBHBIC MPU3HAKHU.
I'enomun — COBOKYITHOCTh BCEX HACJIEJACTBEHHBIX TPU3HAKOB (T€HOB) OpraHU3Ma,
MOJIYYCHHBIX OCOOBIO OT POAUTEINCH, a TAKKE HOBBIX CBOWCTB, MOSIBUBIITNXCS B
pe3yibTaTe MyTalllii T€HOB, KOTOPHIX HE OBLJIO Y POIUTENCH.

denomun — COBOKYITHOCTb BHYTPEHHUX W BHEITHUX MIPU3HAKOB, KOTOPHIC
MPOSIBIISIFOTCSL Y OpraHu3Ma Mpu B3auMOJEHCTBUH CO CPEJION B MpoIecce
WHIUBUyJIbHOTO pa3BUTHs opraHu3Ma. [lepegada HacneCTBEHHBIX TPU3HAKOB
MPOMCXOJIUT MPHU JEJICHUU KJICTKH U Pa3MHOXEHUU OpPTaHU3Ma: IPH MOJIOBOM
Pa3MHOXXEHUU — Yepe3 MOJIOBBIC KIETKU — 2aMenbl; TIpU 0€CTI0JIOM Pa3MHOKEHUU
4yepe3 COMaTUUECKUE KIIETKHU.

Comamuueckue Ki1emKu — KIETKH Tea.

I'enom — COBOKYITHOCTh T'€HOB B TaIJIONTHOM HA0Ope XPOMOCOM JIaHHOTO
opranusma. Kapuomun — COBOKYITHOCTb MTPU3HAKOB XPOMOCOMHOTO Habopa
(aucmo, pazmep, popMa XpOMOCOM), XapaKTEPHBIX JIJIsi TOTO WJIM UHOTO BU/JIA.



I'enogono — CoBOKyITHOCTh T'€HOB MOMYJISLUMU BUAA WIH IPYTroi
CHUCTEMATUYECKON €AUHHULIBI HA JAHHOM OTPE3KE BPEMEHHMU.
Mymayus — BHE3aITHO BO3HUKAIOIINE HACJIECICTBEHHBIE N3MEHEHNS T€HOTHIIA.

O06o03HaYeHNsI U CUMBOJIbI, HCIIOJIb3yeMble B FeHETHKE.

Poautenbckue ocobu (J1at. «mapeHTey») — P,

XKenckast ocobs — 9.

My:kckas 0cobb — J.

Oco6u niepBoro nokoJyieHus, THOpuIHbIe ocodu (naT. «punun») — F1. Bropoe
MOKOJICHHE THOPHUI0B — F2.

I'amers — G .

JlomunanTHbie amienu — A, B, C ... PeneccuBHble amienu — a, B,
c...I'ereposurora — Aa.

JloMuHaHTHas roMO3UroTa — AA.

PeneccuBHas romo3urora — aa.

Jurerepo3urora (reTepo3uroTa npu AUrMOPUAHOM CKpelliuBaHun) — AaBB.
JloMrHAHTHAS TOMO3HUTOTa MPU JUTHOPUIHOM CKPEIIMBAHUH

— AABB. PenieccuBHas romo3uroTa mpu JUTHOPHUIHOM CKPEIIMBAaHUHA — AaBB.

2. MeToabl reHETUKH.

JI71st u3yyeHust 3aKOHOMEPHOCTEHW HACIEeICTBEHHOCTH U U3MEHYUBOCTH
UCIIOIb3YIOTCS Pa3JIMUHbIE METOJA HAYKH.

. T'ubpuoonozuueckuit mMemoo — 3T0 CKPEIIUBAHUE PA3IUYHBIX 10 CBOUM
MpU3HAKaM OPraHU3MOB C IEJIbI0 U3YUCHUS XapaKTepa HACJIeIOBaHUS TPU3HAKOB Y
OTOMCTBA. DTOT METO/ ObLT UCTIONB30BaH ['. MeHenem npu n3ydeHun
HaCJICIOBAaHUS CEMHM KOHTPACTHBIX IPU3HAKOB y pacTeHM ropoxa. OpraHu3Mmsl,
TOMO3UTOTHBIE TIO OJTHOMY WJIM HECKOJBKUM ITPU3HAKAM, MTOJy4aeMbIe OT OJHOM
CaMOOTIBUISIOMIEHCS MU CaMOOTUIOIOTBOPSIONICHCS] 0COOM M HE JAIOIINE B
MOTOMCTBE MPOSIBIICHUS aJIbTEPHATUBHOTO MPU3HAKA, HA3BIBAIOTCS YUCHOU
JUHUE.

Opranusmebl, MOTYUYECHHBIE OT CKPEIIMBAHUS IBYX T€HOTUITMYECKHU PA3HbBIX
OpraHu3MOB, Ha3bIBAIOTCS 2HOPUIAMU.

ITo pe3ynbpTaram ruOpuaU3aIiuy ONPEACIISIFOTCS TOMUHAHTHBIC MPU3HAKH, TI0
XapakTepy MpOsIBJICHUS MPU3HAKOB Y THOPUAOB — MOJHOE WM YaCTUYHOE
MO/IaBJIEHUE PELIECCUBHBIX MPU3HAKOB.

. IHumonozuueckue memoovl OCHOBAHBI Ha aHAJIN3E KAPUOTHIIA OCOOEH, N3YUCHHUH
mpoiiecca Meo3a, MOBEAEHUS XPOMOCOM B MeH03€ U 00pa3oBaHus raMer.

[Tpu n3yueHnn XxpoMOCOMHOTO Habopa JIFDOOTr0 OpraHu3Ma YUUTHIBAIOTCS
cieAyroume mpaBuia: 1) 4ucio XxpoMoCOM B COMAaTHYECKUX KIIETKAX KaKJI0T0
BHJIa B HOPME MOCTOSIHHO;

y AUTUIOUIHBIX OPTaHU3MOB B COMAaTHYECKUX KJIETKAX BCE XPOMOCOMBI MApHEIE,
TOMOJIOTMYHBIC; TaIUIOWIHBIH HA00P XPOMOCOM MMEIOT TOJIBKO TaMeThl, a y
pacTeHuil — raMeTo(uT;

KaXJ1asi XpOMOCOMHas Mapa UHIAUBUAYaIbHA U OTJIMYAETCS IO CBOUM MapameTpam
OT JIPYTUX; TIPHU OKPAITUBAHUN UMEET Pa3IudHyI0 nuddepeHInanbHy0 OKPACcKy —
Yepe0BaHUE CBETJIBIX U TEMHBIX IOJIOC.

JI71s cucteMaTu3aluy U M3y4eHus KapuoTUIla XpOMOCOMBI paciioiararoTcst
MOMapHO MO Mepe YObIBaHUS UX BEITUYUHBI.

3. MoneKkynapno-zenemuueckuii Memo0 OCHOBaH Ha U3YUYECHHUH CTPYKTYpbI T€HOB,
WX KOJIMYECTBA U Mocie0BaTeaIbHOCTH pacnonoxenus B JIHK; BeisiBiennn



HYKJICOTHTHOM TTOCJIeI0BATEIFHOCTH OT/ICJIbHBIX T€HOB, TCHHBIX aHOMAJIUH,
OTpe/IeJICHUU TeHOMA OopraHu3Mma, T.¢. Bcelt crpykrypsl JIHK, coneprxkarieiics B
rarIonIHOM Habope XPOMOCOM.

3. XpoMocoMHAasi TeOPHUSI HACJIEACTBEHHOCTH.

OCHOBHBI€ MMOJIOKEHUS XPOMOCOMHOM TE€OPUHU HACIEICTBEHHOCTH OBLIN
chopMyIHpOBaHBI AMEPHKAHCKUM ydeHbIM Tomacom Moprarom B 1911 roay. B
OCHOBE TCOPUH JICIKUT MOBEJICHUE XPOMOCOM B MEWO03€, OT KOTOPOTO 3aBUCUT
KaueCcTBO 00Opa3yIIIUXCs raMer.

OCHOBHBIE MOJIOKEHUS] XPOMOCOMHOM TEOPHUU HACIIEACTBEHHOCTH:

Enununeit HacnencTBeHHONW HH(POPMAITUH SBIISICTCS IT'eH, JIOKATM30BAHHBIN B
XpOMOCOME.

Kaxnas xpomocoma COAEp>KUT MHOKECTBO F€HOB; TEHBI B XPOMOCOMAX
pacroiararoTcs JIMHEHHO, KaXKblil TeH UMEET ONPEICICHHOE MECTO (JIOKYC) B
XpPOMOCOME.

I'eHbl HACIEACTBEHHO JUCKPETHBI, OTHOCUTEIHHO CTAOWIBHBI, HO IIPU ATOM MOTYT
MYTHPOBATb.

['eHbl, pacriooKeHHbIE B OJJHOW XPOMOCOME, HACIEAYIOTCA COBMECTHO, CLETIJIICHO.
CuernieHre reHOB MOKET HapylIaThCsl B MPOLIECCE ME103a B pe3yJIbTaTe
KPOCCHUHTOBEpA, YTO YBEIMUYMBACT YUCIO KOMOMHAIINI T€HOB B raMeTax.
YactoTa KpoCCHHTOBEpPA MPSIMO MPONOPIIMOHAIBHA PACCTOSIHUIO MEXKTYy T€HAMM.
B nporiecce melio3a roMOJIOTHYHBIE XPOMOCOMBI, a CII€I0BATENIbHO, AJIJICIIbHbBIC
TeHbI TIOMAAAaI0T B Pa3HBIC TAMETHI.

Heromosornuneie XxpoMOCOMBI PACXOAATCS MPOU3BOIBHO, HE3aBUCUMO JIPYT OT
JIpyra u 00pa3yroT pa3IMYHble KOMOMHAIIMY B raMeTax.

3nauenue XpomocomMHoll meopuu HaAc1e0CmMeeHHOCHIU.

* lana oObsicHeHHe 3aKoHaM MeHens.

*Bckpblia ITUTOIOTHYECKUE OCHOBBI HACJIEIOBAHUS TTPU3HAKOB.
*OOBsCHUIA TEHETUUYECKUE OCHOBBI TEOPUH €CTECTBEHHOI0 0TOOpA.

MoHoru0puaHoe cKpelmyBaHue.

3axavyu:

MIOBTOPUTH CYLIHOCTh IEPBOrO U BTOPOI'O 3aKOHOB N'€HETUKH;

POJ0JKATh (POPMUPOBATH YMEHUS PUMEHSATH 3HAHUSI O MUTO3€, MEH03€e U
OTUIOJIOTBOPEHUH JIJIs1 OOBSICHEHUS TeHETUUECKUX 3aKOHOMEPHOCTEH;
MO3HAKOMUTD YYAIIUXCS C PA3IMYHBIMU F€HETUYECKUMU SBICHUSIMU U
3aKOHOMEPHOCTSIMU; - TIPOJOJKATh (DOPMHUPOBATH YMEHUS MOJIH30BATHCSA
TEHETUYECKON CUMBOJIMKOM.

IIpumepHBIN TeOpeTHYECKU MATEPHAJI K 3AHATHIO.

MoHoru0puaHoe CKpeliMBaHne — CKpeluBaHue (popM, OTITHYAIIUXCH APYT
OT IPyra 1o OJHOM nape ajJbTePHATUBHBIX (KOHTPACTHBIX) MPU3HAKOB,
npeJaruuxcs 1Mo HacJeacTBy. BriepBrie 3aKOHOMEPHOCTH Hacleq0BaHUS ObLITU
ycTaHoBJIeHbI . MeHaenem ¢ moMoIbo ruOpua0I0rHIeckoro Meroaa. s ceoux
onbITOB MeH/1eNIb HCTIOh30Ball 0COOU, OTHOCSIIIHECS K YUCTHIM JTMHUSM
(TOMO3HUTOTHBIE), OTJIUYAIOIIUECS 110 OJHOM Mape aJlbTePHATUBHBIX MPU3HAKOB.
Cxema 1-20 ckpewjueanusa (npeocmagumeiieit 08yxX YUCMbIX TUHUIL).

P denorumn xentoie ceMeHa X 3eJeHbIe CEMEHa

P renorun AA x aa



I
G Aa

F1 renotun Aa

F1 deHoTHIT XKENTHIC CEMeHa

B pesynbTaTte Bce ruOpuibl epBOro MOKOJICHUS UMEIOT OJIMHAKOBBIN Tr€HOTHII U
beHoTun. DTy 3aKOHOMEPHOCHIb HA3BLEAIOM 3AKOHOM e0UH000pa3us nepeo2o
NOKO1eHUA uau nepevim 3akonom Menoens.

IIpy MOHOTHOPHIHOM CKPENIUBAHUN Y THOPHI0B NEPBOr0 MOKOJIEHUS
NMPOABJISIIOTCS TOJIbKO JOMHUHAHTHbIE MPU3HAKM: (DEHOTHUI UX U T€HOTHUI UX
eIUH000pa3Hbl. /{15 BTOPOro CKpeluBaHus UCTIOIb3YIOTCS THOPUIBI IEPBOTO
nokoJieHus Fi.

Cxema 2-20 ckpeuiueanus

(cubpuooe6 nepeozo nokoeHus).

P denorum xenteie ceMeHa X JKeIThIe CEMEHa

P renorun Aa x Aa

Wil

G AaAa

F2 renotun AA AaAaaa

F2 hbeHoTHUI Keu. xe. xKel. 3eJeH.

Jlns ynoOcTBa pacuera pe3yJbTaToOB CKPEIIUBAHUS IPUHSATO UCIIOIb30BAThH CXEMY,
npeaoxkeHHyo yuenbiM [lennerom (pemierka [lennera). B Held mo BepTukamu
YKa3bIBaIOT TAMEThI )KEHCKON 0COOH, a 10 TOPU3OHTAIHN — MY>KCKOMl. B MecTax
NepeCceueHU 3aMruChIBAIOT TEHOTHUIIBI 3UTOT, MOJYYEHHBIX B pe3yJibTaTe
CIIy4ailHOTO OIUIOJOTBOPEHUSI.

Pewemka Ilennema 011 npugedeHHoul gvluie cxXemobl CKPEUyUBAHUS.

Takum oOpaszom, npu CKpEIMBaHUU THOPUOB MIEPBOTO MOKOJICHHUS BO BTOPOM
MOKOJIEHUHU MPOUCXOIUT PACIICIUICHHE MPU3HAKOB: Y OCHOBHOM YaCTH MOTOMKOB
(3/4) npucyrcTByeT reH A U PEHOTHUITMYCCKH MTPOABIISICTCS JOMUHAHTHBIH
IIPU3HAK, & Y YaCTU NOTOMKOB C TEHOTHUIIOM aa IPOSIBISETCS pELIECCUBHBIN
IpU3HAK. IMy 3aKOHOMEPHOCHb HA3bLEAIOM 3AKOHOM PACULENICHUA NPUSHAKOS
(6mopoit 3akon Menoens).

IIpu cKkpemMBaHUU ABYX IeTEPO3UTOTHBIX 0c00eil (ruOpUI0B NEPBOIoO
NMOKOJIeHNs1) BO BTOPOM NMOKOJIEHUU HA0/I01aeTcs paculernieHue Npu3HaKkoB
no ¢geHoTuny B cooTHOLIeHnu 3:1, a mo resorumy — 1: 2:1.

Humonozuueckue 0cHO6bL MOHOZUOPUOHO20 CKPEUIUBAHUA.

PacmiernieHue mpu3HaKoB BO BTOPOM MOKOJIEHUU OOBSICHIETCSI COXpaHEHUEM
PELIECCUBHOIO I'€Ha B F€TEPO3UTOTHOM cOoCcTOsiHUU. [Ipu nepexoie B TOMO3UTOTHOE
COCTOSIHHE PELIECCUBHBIN IT'€H BHOBb MPOSBIISIETCS B BUAE IPU3HAKA. DTY
3aKOHOMEPHOCTh MEeHIeNIb Ha3Ball «TUIIOTE30M YUCTOTHI FaMET». JTa TUIOTE3a
WJIM 3aKOH TJIACUT, YTO HAXOJSIIHNECS B KAKIOM OpraHU3ME Hapbl
HACJIEICTBEHHBIX (DaKTOPOB HE CMEIIUBAIOTCS U HE CIIMBAIOTCS U MTPU
00pa3oBaHUM raMeT MO OJJHOMY W3 Ka)I0W mapbl NEPEXOSIT B HUX B YUCTOM BUJIE:
OJIHU TaMEThI HECYT IOMUHAHTHBIN T'€H, IPyTHUE — PElleCCUBHBIN. ['aMeThl HUKOT/1a
He OBIBAIOT THOPUIHBIMU 10 TAHHOMY TIpHU3HAKY. JJi1 Haclejo0BaHus TPU3HAKA HE
MMeEET 3HAYEHUs, KaKasi UMEHHO raMeTa HECET I'eH MPU3HaKa — OTLIOBCKAs WM
MaTEepUHCKas; Y JOUEPHETO OpraHn3Ma B OJJMHAKOBOUW CTEIIEHU MPOSBIISIIOTCS
JIOMUHAHTHBIC MPU3HAKU U HE TIPOSIBISIOTCS PEIIECCUBHBIE.

Hcxonubie poauTenbckue 0co0M TOMO3UTOTHBI (AA U aa) U 1at0T TOJIBKO OJIUH
THUII TaMET — A WUJIK @ COOTBETCTBEHHO. [IpH CliMsiHUY raMeT B 3UTOTY MONAal0T



TOMOJIOTMYHBIE XPOMOCOMBI C alIbTEPHATUBHBIMU ITPU3HAKAMH, [I0O3TOMY BCE
MOJIYYEHHBIE TOTOMKH SIBJISIIOTCS] T€TEPO3UTOTHBIMU THOPUIAMH C TEHOTUIIOM Aa,
HO MPOSBIsETCS B (PEHOTHUIIE TOJIBKO JOMUHAHTHBIN NMpU3HaK. [ MOpUABI epBOro
MOKOJIEHUS reTepo3uroTHsl (Aa). Tak kak nmpu Meio3e roMOJIOTUYHBIE XPOMOCOMBI
NOMAaIal0T B pa3Hble raMeThl, TO THOPHIBI JAIOT JABa TUMa rameT: A u a. B
poIiecce OTUIOIOTBOPEHUS MMPOUCXOAUT CBOOOIHASI KOMOMHAIIUSI IBYX THUIIOB
raMeT 1 o0pa3yrorcs 4 BapuaHTa 3UroT ¢ reHotunaMu: AA, 2Aa u aa. B derorune
MPOSIBIISIFOTCS TOJIBKO JBa MPU3HAKA, IPUYEM TOTOMKOB C JIOMUHAHTHBIM
MIPU3HAKOM B 3 pa3a 0oJIbIIIe, UeM C PELIECCUBHBIM.

Ilonnoe u nenoinoe oomunuposanue.

IHoHoe TOMUHUPOBAHHE — OJUH U3 BUJI0B B3aMMOACHCTBUSA AJLICJIbHBIX
IT€HOB, IPM KOTOPOM OJAUH U3 ajliesied (I0MUHAHTHBIN) B reTepo3urore
MOJIHOCTBIO MOAABJISIET NMPOSABJICHUE IPYrOro ajuiesis

(peueccuBHOro). Hanpumep, y ropoxa reH xeiaTod OKPaCKu CEMSIH MOJHOCTBIO
NOJABJISIET MPOSIBIICHUE T€HA 3€JIEHON OKpacKu ceMsiH. 1Ipyu noaHom
JOMUHUPOBAHUH BOBTOPOM IMOKOJICHUH paciiierieHue no dbenorumy 3:1.
JIOMUHAHTHBIN TPU3HAK HE BCErJa MOJHOCTHIO MOAABIISICT PEIIECCUBHBINA, TOITOMY
BO3MOKHO TOSIBJIEHHE MTPOMEKYTOUHBIN TTpU3HAKoB y TuOpua0B. Hemosinoe
AOMUHMPOBAaHHE — OJIMH U3 BHI0B B3aUMO/Ie/iCTBHUA aJlJIeJIbHbIX T€HOB, IPH
KOTOPOM OJIHH M3 aJljiejiell (IOMMHAHTHBIN) B reTepPO3UIroTe He MOJHOCTBIO
MOJAABJISIET MPOSIBJICHHE APYIOro ajuieas (peneccuBHoro), v B F1 Boipaxkenue
NPU3HAKA HOCUT NMPOMEKYTOYHbIH XapakTep. Tak, Hanpumep, npu
CKpEILUBAaHUU JIBYX YHCTBIX JTUHUM paCTCHUSI HOUYHOM KpacaBUIIbl C KPACHBIMU U
OeJIbIMU I[BETKaMU TIEPBOE MOKOJICHUE THOPUIOB OKa3bIBACTCS PO3OBHIM.
[IpoucxoauT HEMOJIHOE JOMUHUPOBAHNE MPU3HAKA OKPACKH, U KPACHBIN I[BET
JIUIITL YaCTUYHO TOoJIaBIsieT Oelblii. Bo BTOpOM MOKOJIEHUHU
PaCHICTUICHUETTPU3HAKOB TI0 (PEHOTHITY OKa3bIBACTCSI PABHBIM PACHICTICHHUIO 110
reHorumny — 1:2:1.

VY yenoBeka HEMOJIHOE JOMUHUPOBAHKE MPOSABIISIETCS MPU HACIECIOBAaHUU
CTPYKTYpBbI BOJIOC. ['€H KypuUaBbIX BOJIOC JOMUHHUPYET HAJ TEHOM IMPSAMBIX BOJIOC
HE B MOJIHOM Mepe. 1 y reTepo3urot HaOI01aeTcsl IPOMEKYTOYHOE MPOSBICHUE
IIPU3HAaKa — BOJHUCTHIE BOJIOCHL. HemomHoe JOMUHUPOBaHUE HIMPOKO
pacmpoCTPAHEHO B MPUPOJIE.

Jlemanvnuie cenvi

NHorpaa pacuierieHue Npu3HakoB BO BTOPOM MOKOJIEHUU MOXKET OTKIIOHATHCS OT
oxkusiaeMbix (3:1 — mpu MOJTHOM TOMUHUPOBaHUU,1:2:1 — Mpu HEMOIHOM
JOMUHUPOBAHUM) PE3YyJIbTATOB. ITO CBSI3aHO C TEM, YTO B HEKOTOPBIX CIydasiX
TOMO3HTOTHI 110 OJTHOMY M3 IPU3HAKOB OKA3bIBAIOTCS HEXKMU3HECTIOCOOHBIMU. B
ATHUX CIIy4asX FOBOPST O J1emanbHblX 2eHax. JleTajbHble TeHbl (JIaT. «J1eTAJTHC)
- CMepPTeJIbHBIN) — FeHbl, B TOMO3UTOTHOM COCTOSIHMM BbI3bIBalOlIHe rudesib
OpPraHM3Ma HM3-3a HapyleHusl HOPMAJILHOI0 X01a pa3Burtud. [losBieHue
JIETAJbHBIXT€HOB — CIIEJICTBUE MyTallMid, KOTOPbIE B TETEPO3ZUTOTHOM OPraHU3ME
HE MPOABISAIOT cBoero aectBud. [Ipumepsl. 1) Cepbie KapaKkyIbCKUE OBIIHI,
TOMO3HWTOTHBIE 110 JOMHHAHTHOMY TPU3HAKY CEPON OKpPaCKH, TOTUOAIOT MOCTIe
POXKAEHUS U3-3a HEOpa3BUTHUSA Kenyaka. 2)[ [pumepoM TOMUHAHTHOTO
JIeTAJIbHOTO TeHa SIBJISIETCA OpaxuIaKTUIIUs y YyeloBeKa (YKOPOUCHHbIE MaJIbIIbI).
['oMO3UTOTHI 110 JAHHOMY TaJbIly TOTHUOAIOT HA PAHHUX CTAAUSAX PA3BUTHUS
3apoJibllia, a NPU3HAK MPOSIBISETCA TOJIBKO y TeTepo3uror. 3) [Ipumepom
PELIECCUBHOTO JIETAJILHOTO I'€HA SIBJISIETCS TEH CEPIIOBUIHOKICTOUYHOM aHEMHH Y




yesoBeka. B HopMe spUTporuThl UMEIOT (hOpMY JABOSIKOBOTHYTOTO aucKa. [1pu
CEPHOBUIHO-KJIETOY-HOW aHEMHUH OHU MTPUOOPETAIOT BUJI cepIa, a
buznonorunyeckuii 3p(HEeKT BhIpakKaeTcsi OCTpOil aHEMHEN U CHUKEHUEM
KOJIMYECTBA KUCIOPO/Ia, IEPEHOCHUMOTO KPOBBIO. Y T€TEpPO3UTOT 3a00JIeBaHUE HE
MPOSBIISIETCS, SPUTPOLIUTHI BCE K€ UMEIOT U3MEHEHHYI0 opMy. ['OMO3UTOTHI MO
ATOMY HpH3HAKY B 95% ciiyyaeB ruOHYT B paHHEM BO3pacTe M3-3a KUCIOPOIHOM
HEJ0CTAaTOYHOCTH, a TE€TEPO3UTOTHI BIIOJTHE KU3HECTIOCOOHBI. 4) Y pacTeHuil ecTh
I'eH, OTBEUAIOIINI 3a pa3BuTHe xjopodusuia. Ecinu o moaBepres MyTanuu u
OKa3aJjicsi B TOMO3UT'OTHOM COCTOSIHUH, TO BhIpacTarolee 0€CIIBETHOE paCTCHUE
norubaeT Ha CTaJuu BCXOJ0B U3-3a OTCYTCTBUA (PoTocHHTE3a. B M30IMpOBaHHBIX
MOIYJISALUSAX, T/I€ BEJIMKA BEPOSITHOCTD NIEPEX0/1A JIETAIBbHBIX TEHOB B
TOMO3UTOTHOE COCTOSIHUE, CMEPTHOCTH ITIOTOMCTBA JOCTUTAET 8%.
Ananusupyroujee ckpeuyuganue.

AHaJIM3UpyWILee CKPellMBAHUE — CKPeLMBaHUe, IPOBOAsIIeecs AJIs
ompe/eJeHNsl TeHOTHIIA OPraHU3MA.

AHaJM3UpPyIIee CKPellMBaHUe — 3TO CKpeluBaHue 0c00U ¢ JOMUHAHTHBIM
NMPU3HAKOM, HO HEM3BECTHBIM F€HOTHUIIOM € 0CO0bK), TOMO3UTOTHOM 110
peneccuBHOMY NPU3HAKY, TEHOTHII KOTOPOi Beceraa aa. Ilo pesyabraty
CKpelMBAHUSA ONpeIeJIAeTCsl TeHOTHII 0CO0M ¢ JOMUHAHTHBIM NMPU3HAKOM.

I Bapuant. Eciu npu ckpewgusanuu ocoou ¢ 00MUHAHMHBIM HRPUSHAKOM C
PpeueccusHoll 20MO3U20MHOU 0COObIO NOJIYYEHHOE NOMOMCIE0 eOUHO00PA3HO,
mo ananuzupyemas 0codb ¢ 0OMUHAHMHBIM HPUIHAKOM 20MO3U20MHA.

P penoTun qoMuHaHTHBIN MPU3HAK X PEIECCUBHBIN MPHU3HAK

P renorun A_ x aa

2

GA a

F1 hbeHOTHTT JOMHUHAHTHBIN TTPU3HAK

reHotumnAa

Bb1600: eciu nomomcmeo edunooopazno, mo Heuzeecmmuwlii 2en A, m.e.
2CHOMUN anaausupyemoil ocoou AA.

II Bapuant. Eciu npu ckpewjueanuu 0coou ¢ 0OMUHAHMHBIM RPUHAKOM C
PeueccusHoll 20Mo3U20MHOU 0CO0bI0 NOTYUEeHHOE NOMOMCMEO0 Oaem
pacuiennenue 1:1, mo uccnedyemasn 0codob ¢ 0OMUHAHMHBIM RPUHAKOM
2emepo3uzomua.

P ¢penotun qoMuHaHTHBIN MPU3HAK X PELUECCUBHBIN PU3HAK

Premotun A _aa | | |

GA a

F1 deHoTun qOMUHAHTHBIN NTPU3HAK PEIIECCUBHBIN TPU3HAK

reHotunAaaa

1:1

Bv1600: eciu y nomomcmea npoucxooum pacuienienue npu3HaxKos, mo
Heu38ecmHbLIL 2eH PeyeCCUBHbLIL U 2EHOMUN AHATUSUPYEMOlL 0codu Aa.
AHanmM3upyrouiee CKpelBaHue YaCcToO UCTIOIb3YETCs B CENEKIIMU PACTEHUM U
YKUBOTHBIX JJISI OTIPE/IeTICHNS TeHOTHITA OCOOM ¢ IOMHMHAHTHBIM ITPU3HAKOM U
BBIBEJICHHS YUCTOU JIMHUMU.

Pemenne 3a1a4 Ha MOHOTUOPU/IHOE CKPELIBAHNE.

AJITOPUTM pellieHHsI MPAMBIX 3a/71a4.



1100 npamoii 3a0aueil noopazymeeaemcsa makas, 6 KOMOpPoil U36eCHIHbL
2eHOMUNLL pooumerieil, He0OX00UMO ORPEOCIUMb 603MOICHbLE 2EHOMUNDBL U
ghenomunvl nomomcmea 6 nepeoM U 6MOPOM NOKOJIEHUAX.

Jlyist perieHust 3a/1a4u CJIEIyeT COCTABUTh CXEMY, aHAJIOTUYHYIO TOM, 4TO
UCIIOJIB30BAIACh JIJIS 3aIKCH PE3YJIbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS.

[Ipumep pemenus 3agauu.

1. UreHue ycinoBus 3a1a4u.
3agayva. [Ipu ckpemuBaHuM ABYX COPTOB TOMATOB C TJIAAKOW U OMYIICHHOM
KOYKHMIEW B IEPBOM MOKOJIEHHUH BCE IUIOJIBI OKA3AIUCh C TIaJKON KOXKHUILIEH.
Onpenenure TeHOTUITBI UCXOAHBIX POIUTENBCKUX POPM U THOPUIOB IIEPBOTO
nokosneHusa. KakoBa BEpOSITHOCTh MOTYy4YE€HHUS B TOTOMCTBE ILUIOAO0B C TJIaJIKOU
koxkuuen? [1n1omnoB ¢ onymeHHon KOXKULIEH?

2. Brenenune OykBeHHOTO 0003HAYEHUST JOMHUHAHTHOTO W PEIIECCUBHOTO
IIPU3HAKOB.

Pemenue. Eciiu B pe3ysibTaTe CKpelllMBaHUs BCE MOTOMCTBO UMEJNO IIIaAKYIO
KOXHILY, TO 3TOT MPU3HAK - TOMUHAHTHBIN (A), a ONyIlIeHHAs KOKHIIA —
PEIEeCCUBHBIN TIPHU3HAK (a).

3. CocraBneHue cxembl 1-To CKpeluBaHus, 3aNMCh (PEHOTHUIIOB, a 3aTEM
TE€HOTHUIIOB POJUTEIIHLCKUX OCOOECH.

Tak KaKk CKpeNMBAINCH YACTHIC JIMHIUH TOMATOB, POAUTEIbCKHUE 0COOU OBLIH
TOMO3UTOTHBIMH.

P dpenorun Q rmagkas x 3 onyieHHas KOXKHIA KOXKHUIIA
P renorun 4 AA x @ aa
4. 3anuch TUIOB TaMET, KOTOPbIE MOTYT 00pa30BLIBATHCS BO BpeMsi MeH03a.

R
G Aa
(I'omo3uroTHBIE 0OCOOM 1aIOT TOJIBKO OJIUH THII TAMET. )

5. OnpeneneHre reHOTUIOB U (DEHOTUIIOB TOTOMKOB, 00pa3yroIINXCS B
pe3ysbTare OIJI0I0TBOPEHHUS.

Firenotun Aa
dbeHoTun riaaakas Koxkuia
6. CocTaBisieM CXeMy BTOPOT'O CKPEIIMBAHMUS.

P denorun Qrmankas x Jroagkas Koxuia koxuna P renorun JAa x QAa
7. OmnpenenseM raMeThl, KOTOPBIC TaeT Kaxaas 0COOb.

7.1 111 GAaAa

(I'eTepo3urorHeie 0COOM AOT J1BA THIIA FAMET).

8. CocraBnsieM pemietky [lenHera u onpenensieM TeHOTUITB U (DeHOTHIIBI
IIOTOMKOB.

F2l'enoTun
AaAaAaaa 1. 1. 1. OMyIIL.

9. OTBe4yaeM Ha BOIPOCHI 33]1a4U MTOJHBIMU MPEIJIOKEHUSIMH, 3aIIUChIBAst BCE
BBIYHMCIICHUS.

BeposatHoCcTs OsIBIIEHHS B F2 III0I0B € IIaKOM KOKHULIECH:

4 -100%

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

BeposaTrHocTs nosiBieHMs B F2 II0I0B € ONYIIEHHON KOXKULIEH:

100%-75% =25%.

10. 3anucpiBaeM OTBET 10 00pasIly:



Otset: AA, aa, Aa/ 75%, 25%.

AJITOPUTM pelieHusi 00PATHBIX 3a/1a4.

1100 oopammnoii 3a0aueii umeemcs 6 6udy maxkas 3a0aua, 6 KOMopou OaHbvl
pe3yibmamul CKpeujueanus, henomunvl pooumeJieil U NOJIY4eHHO20
nOMOMCMeEa; HeodX00uUMo onpedenums 2eHOMUNbL pooumesneil U HOMOMCmaea.
1. 3apaua. [Ipu ckpemmBaHuu ABYX APO30(HUI C HOPMATBLHBIMU KPBUIbAMH Y 32
MOTOMKOB ObUIM YKOPOUYEHHBIE KPbUIbs, & Y 88 TOTOMKOB — HOPMaJIbHbIE KPbLIbSI.
Onpenenure JOMUHAHTHBIM U pELIECCUBHBIN TpU3HAKU. KakOBBI T€HOTHUITBI
poauTee U moTOMCTBa?

2. ITo pe3ynbTaTtam ckpemmBanus F1 wim Fo onipenensieM JOMUHAHTHBIN U
PEIECCUBHBIN TPU3HAKKU U BBOJIUM 0003HAUCHHE.

2. Pemienue. CkpemmBaiuch MyXyu ¢ HOPMaJdbHBIMU KPBUIbSIMH, @ B TOTOMCTBE
OKa3aJIMCh MyXH C PeIYLIMPOBAHHBIMU KPbUIbsiMU. Clie10BaTE€IbHO, HOPMaJIbHbIE
KpbUIbsl — JOMUHAHTHBIN MTpU3HaK (A), a peIylUUpPOBAHHbIE KPbLIbS —
peleCCUBHBIN MPU3HAK (a).

3. CocrtaBisieM cXeMy CKpEIIMBaHUS U 3alUChIBAEM T€HOTHIT 0COOHU C
PELIECCUBHBIMU MPU3HAKOM UJIA OCOOM C U3BECTHBIM IO YCIIOBHIO 33/1a4H
TE€HOTHUIIOM.

3.

P dpenorun QHOpM. X G HOPM. KPBUIbS KPHLIbs

P renotun SA x @ A

F1 penorun 88 HOpM. KpbuUTbs 32 peayIl. KPbUIbs

reHoTur A aa

4. OnpenensieM TUIIBI TaMET, KOTOPBIE MOXKET 00pa30BaTh KaKas POIUTEIHCKAS
0CO0b.

4. Poautenbckue ocoOu 00513aTelIbHO 00pa3yoT raMeThl C JOMUHAHTHBIM T€HOM.
Tak kak B HOTOMCTBE MOSBIISIIOTCSI 0OCOOU C PEIIECCUBHBIM MPU3HAKOM, 3HAYUT Y
KQ)KJIOT0 U3 POJIUTEIIEN €CTh OJIMH I'€H C PELEeCCUBHBIM Ipu3HakoM. OTcroaa:

P genoTun HopM. KpbUIbsi X HOPM. KPbUIbS

P renorun Aa x Aa

VI

G AaAa

5. OmnpenensieM reHOTHI U

(heHOTHUIT MOTOMCTBA, MOJIYYEHHOTO B pE3YyJIbTAaTe OIUIOAOTBOPEHUS, 3aMUChIBAEM
CXEMY.

Firenotun AA AaAaaa

dbenotumn 88 (HOpM. HOPM. HOPM. PEAYII.)

6.3ammceIBacM OTBET 3aJa4H.

OTBeT: TOMUHAHTHBIN MPU3HAK — HOPMATbHBIC KpbUThs/ Aa 1 Aa/ AA, 2Aa, aa.

@DparmMeHT 3aHATHS

esau 3ansaTHSA.

[IpoBepka ycBO€HMs OCHOBHBIX 3aKOHOB HACJIEICTBEHHOCTH, TEPMHUHOJIOTHH,
CHMBOJIMKY;

MIPOBEPKA YCBOCHUSI OCHOBHBIX aJITOPUTMOB PELICHUSI TEHETUYECKUX 3a]1a4;
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poBepKa CPOPMUPOBAHHOCTH HABBIKOB PEIIEHUS T€HETUYECKUX 3a71au
MOBBIIIEHHOM CJIIOHOCTH HA MOHOTHOPUAHOE CKpelMBaHue, TUrMOpUIHOE
CKpPEIIMBAHUE, CLIIETUIIEHHOE HACIEA0BAHUE T€HOB, HACIEAOBAHUE, CLIETIJIEHHOE C
II0JIOM, KOMIUIEMEHTaPHOCTb, 3IUCTa3 U Ap.

Pa3BUTHE JIOTUYECKOTO MBIIIJICHNUS;

pa3BUTHUE MMO3HABATEIBHON CAMOCTOSTENLHOCTH, HHTEPECA K U3yYAEMOMY
IPEIMETY;

BOCIIMTAaHUE BHUMATEIIbHOCTH, COCPEIOTOUYEHHOCTH

IIpoxo/xuTeIbHOCTD 3aHATHS — 1 yPOK.

OoOopynoBanme.

- Pacnieuarannpie 3amaun (yCI0KHEHHBIE 337a4d TIOMEYEHBI *);

-OTBETHI K 3a]1a4aM;

-TOTOBBIC PEIICHUA 3a]1a4;

X0 3aHATHS.

BcerynurensHoe CII0BO yUUTEIIsl: TOCTAHOBKA LIEU TIEPE]l YUALIUMUCH.

Llens: pemuTh BCE MPEIIOKEHHBIC 3a1a4U JIJI1 IPOBEPKHU YCBOCHUS HABBIKOB
pEILIEHNS TCHETUYECKUX 3a/ay.

VYyamuecs caMOCTOSATEIbHO BIOMPAIOT 33J]a4M, PEIIAIOT UX HA TOCKE, OOBACHAIOT
peurenue. [ camonpoBEpKH NOJIB3YKOTCS TOTOBBIMU OTBETaMU. B ciryyae
3aTpyAHEHMS] MOTYT IIOMOTaTh APYyT APYTY, B CIy4ac PaCX0XKIACHUs C OTBETAMU -
KOJUICKTUBHO HaXOJIUTh OLITUOKHU.

B koHIIe 3aHATHS YUUTENb aHATTU3UPYET a) CTENEHb CAMOCTOSITEIbHOCTH;

0) creneHb YCBOGHUS MaTepuaa.

3agauya 1.

VY pa3BoAMMBIX B HEBOJIE JIUCHIL] JIOMUHAHTHBIN T'€H BbI3BIBAET MOSIBJICHUE
IUIATUHOBOW OKPACKH, & B TOMO3UTOTHOM COCTOSTHUU 00JIaiaeT JeTalbHbIM
nerictBueM (TMOHYT SMOpUOHBI). PeriecCUBHBIN aielnb onpeaesieT cepedpucTo-
cepyro okpacky. CKpenyBaiu IMIaTUHOBBIX JIMCHUII MEXY COOO0M U TOTyUrIIn 72
OTOMKaA.

CKOJIBKO THIIOB raMeT 00pa3yeTcs y MIIaTUHOBOW JTUCULIbI?

CKOJIBKO KMBOTHBIX MOIMOJI0 B SMOPHOHAILHOM COCTOSIHUN ?
CKOJIbKO pa3HbIX JKMU3HECITOCOOHBIX T€HOTUIIOB 00pa3yeTcs Mpu TaKOM
CKpelIMBaHuu?

CKOJIBKO POJIMIIOCH CEPEOPUCTO-CEPBIX JTUCAT?

CKOJIBKO pONIIOCH IIJIATUHOBBIX JIUCAT?

3anaua 2.

VY yenoBeka CEprOBUIHOKIETOYHASI aHEMUS HACJIEAYETCS KaK IPU3HAK
HETIOJIHOCTBIO IOMUHAHTHBIN. Y JOMHUHAHTHBIX TOMO3UTOT Pa3BUBAETCS CHIIbHAS
aHEeMUs, IPUBOISAIIAS K CMEPTH, & Y TETEPO3UTOT AaHEMUSI TPOSIBIIIETCA B JIETKOU
dbopme. ManspuiiHbIi T1a3MOJIMA HE MOYKET YCBaMBaTh aHOMAJIBHBIN TeMOTI00HH,
MO3TOMY JIFO/IM, UMEIOIIINE TeH CEPIIOBUIHOKICTOUYHON aHEMUH, HE 00JICIOT
MaJIIpUEN.

B cembe y 060ux cynpyroB jerkas hopmMa aHeMHH.
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CKOJIbKO THIIOB TaMeT 00pa3yeTcs y KaXkJ10oro cynpyra?

CKOJIbKO pa3HbIX (PEHOTHUIIOB MOXKET OBITh CPElIU JEeTEH ITON naphi?

KakoBa BepoSITHOCTh pOXKICHUS peOeHKa ¢ THKeIou hopMoii aHEMUM?

KakoBa BepoSITHOCTb pOKJI€HHS peOCHKA, YyCTOMYUBOTO K MaIsipuu’?

KaxoBa BepoITHOCTh pokJieHUs peOeHKa, YyBCTBUTEIBHOIO K Masisipun? 3axada
3.

Bianenei HECKOIBKUX TUTPOB HOPMAIBHOM (MOTIEPEUHON) «OKPACKH MPUOOpE
TUTPA C MPOJIOTBHBIMU MOJIOCKaMH Ha MIKYype (pelecCUBHbIN MpU3HaK). CKpEeCTUB
€ro ¢ OJJHUM U3 CBOUX TUTPOB, OH MOJYUMII TUTPAT «B KIETOUKY». [Ipu
CKpEILUBAaHUU KJIETUATHIX TUTPOB MEXKIY COOOI B MOTOMCTBE Mpeodiiaianu
KJIETUYATHIE KUBOTHBIE, HO BCTPEYAIHNCH U TUTPATA C IONEPEUYHBIMU U
IPOJI0JIbHBIMHU MOJIOCKAMH.

Onuiirre OJJHUM CJIIOBOM F'€HOTHII «KIJIETYATOTO» TUTPA.

CkobKko 2amem MOXET 00pa3oBaTh MOJIOCATHIN TUTP?

KakoBa BepOSITHOCTH NOSIBIICHUS BO BTOPOM ITOKOJICHUU TUTPAT B KJIETOUKY?
SABnsieTcs M KJIETYAThI PUCYHOK PEIIECCUBHBIM MTPU3HAKOM?

MOXHO JI TOBOPUTH O MTOJIHOM JIOMUHUPOBAHUY MOTIEPEUHON OKpACKU?

3anauva 4.

B pogunbHOM 1oMe niepenytanu AByX jaeren. Pogurenn oqHoro nu3 Hux uMerotT I u
IT rpynmst kpoBH, poaurenu apyroro — Il u IV. HMccnenoanue nokasano, 4To AETH
umeroT [ u I rpynmsl kpoBu. Onpeaenurte, KTo yeid pe0eHOK.

3agaya S.

Y MOpcKUX CBUHOK YepHasi OKpacka mepctv (A) JOMUHUPYET Haja OeJou,
KypuaBas mepcth (B) — Han rinaakol, a kopotkas mepcets (/) — Haa JIuHHOM.
CkpemrBany CBUHOK ¢ OO TIIaJIKOW JUTMHHOW MIEPCTHIO C TPUTETEPO3UTOTHBIMH
CBHHKaMH, Y KOTOPBIX IIEPCTh YE€pPHasi KypuyaBasi KOPOTKas.

CKOJIBKO TUIIOB raMeT 00pa3yeTcsi B OpraHUu3Me POJIUTEILCKON CBUHKU C YEPHOM
Kyp4aBoil KOPOTKOM MIEPCThIO?

CKOJBKO pa3HBIX (PEHOTUIOB MOIYYUTHCS Y IIOTOMKOB MPH OITMCAHHOM
CKpeIIMBaHuu?

CKOJBKO pa3HBIX FTEHOTUIIOB MOJYYUTCS TPU OITMCAHHOM CKPEIMBAaHUN?
KakoBa BepoSITHOCTB MOSIBIICHHS TTIOTOMCTBA ¢ O€J10M IJIMHHON 1IePCThIO?

3agauya 6.

VY 4enoBeka TEMHBIE BOJIOCHI, KapHe IJ1a3a, BECHYILIKU Ha JINLE — JJOMUHAHTHBIE
IPU3HAKH, a CBETJIbIE BOJIOCHI, FOJYObIE TJ1a3a, OTCYTCTBHE BECHYILIEK —
pELIECCUBHBIE.

TemHOBOJIOCAs JKEHIIMHA, UMEIOLAsi CUHUE IJ1a3a U BECHYILKH Ha JIMLIE BbIIIIA
3aMy’K 32 CBETJIOBOJIOCOTO MY>KUMHY C KAPUMHU Tla3aMu, 0€3 BECHYIIEK. Y HUX
POMIICS CBETIIOBOJIOCHIN roJlyOOria3blil CblH 0€3 BecHylIeK Ha Hocy. C Kakoi
BEPOSTHOCTBIO MOXKET POJIUTHCS TEMHOBOJIOCHIN Kaperiasblil peOeHok 6e3
BECHYILEK?

Zagaua 7.



3110poBast )KEHILMHA BCTYIaeT B Opak co 3I0pOBbIM MY>KUMHOU. Y HUX poxkKAaeTcs
5 ceiHOBeM. OIMH CTpajaeT JAIbTOHU3MOM, HO UMEET HOPMaJIbHYIO KPOBb, OJIUH —
CTpasaeT reMopuiIreil, HO UMeeT HOPMAJIbHOE 3PEHHE, a OJUH CTPAJAET
JaJIbTOHU3MOM U reMo¢uinneit. OnpenenanTe reHOTUIbl pOUTENeH, OOBSICHUTE
NPUYKUHY TOSIBJICHUS y JIeTel TakuX (DEHOTUIIOB, YKKUTE Ha3BaHUE Ipoliecca.
3agauya 8.

CKpellleHbl 1BE YUCThIE JIMHUHU MBILIEH: B OTHOM U3 HUX )KUBOTHBIE NUMEIOT
YEPHYIO LIEPCTh HOPMAJIBHOM JJIMHBL, & IPYIOW — JNIMHHYIO cepyro. [ eHbl
HOpPMaJIbHOM JJIMHEI 1epcTH (A) u cepoii okpacku (B) - nomunantHsie. [ uOpuabt
F1 uMeroT mepcTh HOpMadbHYIO cepylo. [lpu anarusupyrowem

CKpeuiieanuu ToTy4uIoCh CIEAYIOIIee PacIleIUIEHUe: MbIIIaT C HOPMAJIbHOW
cepom mepceThio — 89, ¢ HOpMabHOUM YepHOU — 36, ¢ IIMHHOM cepoit — 35 U
JUIMHHOM YepHOU — 88. Kakoi MpoLEHT cOCTaBIT KPOCCOBEPHBIE MbIIIaTa?




