rocynapcTBeHHOe O10/KeTHOe 001meo0pa3oBaTesIbHOE yUpeKIeHHE
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Ilpozpamma 31eKkmu8H020 npedmema
«PEIHIEHUE GHOJIOTHYECKHUX 3AJIAY
B XOJIE MOATOTOBKH K ET'3»

MNOACHUTEJ/IbHAA 3AIIMCKA

[Tpennaraemslii Kypc pacuntad Ha 17 gaca (0,5 gaca B HEJCITIO), OH noOdepaicusaem u
yenyoasem 6azosvie 3HaHUsA N0 OUOIO2UU U HANPABILEH HA OPMUPOBAHUEe U PA3BUMUE OCHOBHBIX
VUEeOHbIX KoMNemeHyull 8 Xo0e peuerust OU0I02ULeCcKUx 3a0ad.

Pabouas nporpamma coctaBieHa Ha OCHOBE aBTOPCKOM nporpammsl ox pel. B.B Ilaceunuka.

Tanupyemoiil pezyromam
B pezyrivmame npoxoorcoerus npozpammul Kypcda 0ovuaouuecs Q0ANCHbL .

Hcnons30Bathk 00MIHE IPUEMBI pa0OTHI ¢ TECTOBBIMU 33JaHUSIMU Pa3IUIHON CIIOKHOCTH,
OpPUEHTUPOBATHCS B IPOrPaMMHOM MaTepuase, yMeTh UeTKO (OpMyITUPOBATh CBOM MBICIIH
YMeTh MpaBHILHO PACTIPECIIATh BPEMS TIPU BBITIOJTHCHUH TECTOBBIX padoT.

0O06001aTh ¥ TPUMEHATH 3HAHUS O KJIETOYHO-OPTaHU3MEHHOM YPOBHE OpraHU3aIluH KU3HH.
O0600maTh ¥ MPUMEHATH 3HAHUSI 0 MHOTOOOpA3uu OPTraHU3MOB .

ConocTaBnsiTh 0COOCHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUS OPTraHU3MOB Pa3HBIX 11APCTB.
ConocTaBisATh OMOIOTHYECKHE OOBEKTHI, TPOLIECCHI ,IBIICHUS, MPOSIBIISTFOIINXCS HA BCEX
YPOBHSIX OpPraHU3alluy KU3HU.

YcTaHaBIMBaTh MMOCIICIOBATEILHOCT OMOJIOTHIECKIX 00BEKTOB, MPOIIECCOB, SIBIICHUH.
[TpuMeHsTh OMOTOTHYECKUE 3HAHUS B MPAKTUYECKUX CUTYaUIX (TPAaKTUKO-OPUEHTUPOBAHHOE
3a/IaHHE).

PaboTtaTh ¢ TEKCTOM WJIM PUCYHKOM.

O06001aTh ¥ TPUMEHSTH 3HAHUS B HOBOW CUTYAIUH.

Pemars 3a1aun mo UTOIOrHMH 0230BOTO YPOBHS U MOBBIIIEHHOTO HA IPUMEHEHUE 3HAHUI B
HOBOW CHUTYallHH.

Pemmars 3a1aun mo reHeTuke 6a30BOTO YPOBHS U MOBHIIIEHHOTO HA MPUMEHEHNE 3HAHUI B HOBOM
CUTYaIIH.

Pemats 3a1aun MoneKynsipHON OMOJIOTHH 0230BOT0O YPOBHS U MOBBIIIEHHOT'O HA IPUMEHEHUE
3HAHUU B HOBOM CHUTYallHUH.

Cmpyxmypa npoepammsi. Kypc onupaeTcs Ha 3HaHMsI, TOJIyY€HHBIE ITPH U3YYEHUH Kypca
ouonorun 10 xnacca. ConepxaHue mporpaMMbl BKITIOYAET 3 OCHOBHBIE pa3jiesia; pelieHue 3a1a4d
10 MOJIEKYJISIPHOM OMOJIOTHH, pellieHHe 3a/1a4 MO IIUTOJIOTUH, pellieHHe 3ajiay 110 TeHETHKeE,
JaHHBIE PA3/eJbl JENIATCA Ha TEMbI, U Ka)KJasi TeMa 3JIEKTUBHOTO Kypca sSIBIsieTcs
pojoJDKeHueM Kypca 6uosiorun. OCHOBHOM THIT 3aHATHH - pakTUKYM. /[ Hanbonee
YCIIEIIHOTO YCBOCHMS MaTepHralla INIAaHUPYIOTCS pa3andHble POpMbI pabOThI C yHAIIUMUCS:
pasHooOpa3Hble POpPMBI pabOTHI C TEKCTOM, TECTAMHU, BHIITOJTHEHUE TBOPUECKUX 3a1aHui. [l
TEKYIIEro KOHTPOJIS Ha KaXKJJOM 3aHSITHH yYallUMCsl pEKOMEHIYETCs cepusl 3aJjaHuii, yacThb
KOTOPBIX BBINOJIHSIETCA B KJIACCE, @ 4ACTh - I0Ma CaMOCTOATENbHO. 11 MPOMEXYTOUHOTO
KOHTpOJISI- 3 KOHTpOJIbHBIE paboThl B popme EI'D, 1 UTOroBoro KOHTpoJIsi— 3a4eT IO
Kypcy«Pemenne 6Moaoruueckux 3aay B XoJie moAroToBkd k EI'9» u nmpoekTHas
nesTenbHOCTh. Kype peannsyer KOMIETEeHTHOCTHBIH, 1eATeNbHOCTHBIA U MHIMBU Ty IbHBIN
noaX0/ K 00yueHH10. JleaTenbHOCTHBIN MOIX0/ pealn3yeTcs B IpoLecce IPOBEICHUS
CaMOCTOSITENIbHBIX U MPAKTUYECKUX paboT ¢ yJallluMHUCS, COCTaBIsIeT OCHOBY Kypca.
JlesTenbHOCTD YUUTENS CBOJUTCS B OCHOBHOM K KOHCYJIBTUPOBAHHUIO YYALIUXCsl, AaHAIU3Y U




pa3bopy Haubosee MpoOIEeMHBIX BOIIPOCOB U TeM. MHauBuayanu3amnust 00y4eHUs JOCTUTACTCS
3a CYeT MCIOJIb30BAHUSA B MIPOLIECCE O0YUCHUS nedacocuteckotl mexHoa02uu 1IUyHOCHMHO-
opueHmuposanozo oopasosanus « MCY/»(MHIUBUyaTbHBIA CTUIh YI€OHOU NESTEIILHOCTH),
(cm. mpunoxenue 1). Texnonorus UCVY I mo3BosiseT co3aaTh 00yJaroniyro U pa3BUBAIOITYIO
cpemy, KoTopas criocoOcTByeT HanOoJiee MOJIHOMY PacKpPhITHIO 33JaTKOB CTapIICKIACCHUKOB,
oOecrieunBaeT UM yCJIOBHS 17151 GOPMUPOBAHUS UHTEPECa K YUYECHUIO, MAaKCUMAIIbHON
TBOPYECKOI CaMOCTOATENbHOCTH, aKTUBHOCTH.

B noaroroBke u mpoBeaeHNN YPOKOB JAHHOTO Kypca UCIONB3YETCS mMexHOI02Us
300pogbechepezaroweco 00OyUeHUs U 60CNUMAaKUA: CO3/IaHNE TICUX0JIOTHYeCKOro Komdopra,
CaHUTAPHO-TUTMEHUYECKUX YCIIOBUH, IBUTATENIbHON aKTUBHOCTHU U JIPYTUX KPUTEPUEB, KOTOPHIE
BIIMSIOT HAa YCHEITHOCTh B OOYUYECHHH.

Dopmoti omuémuocmu no U3VYeHur0 OAHHO20 Kypca Moicen 0bimby:

CocraBneHue OMOJIOTMYECKUX 3a/1a4, MHTEUIEKT-KapT, KPOCCBOP/IOB, CO3/IaHUE MTPE3EHTALMH, 110
TE€MaM 3JIEKTUBHOTI'O Kypca;

3a4éT 1o peleHuIo 3aa4 0a30BOr0 YPOBHS U MOBBIIIEHHOTO ;

KonTponbHas paboTa 1o pemienuro 3agad no Mmatepuanam Equnoro ['ocynapctBeHHOTO
9K3aMeHa 110 OMOJIOTHH;

3amuTa MpOeKTHBIX padoT.

Bosmooicnvie kpumepuu oyenox

Oyenra «OmaudHo».

VYyaniuiicss 0CBOMII TEOPETUYECKUN MaTepHal Kypca, MOJIyYrI HaBBIKH €ro IPUMEHEHUS TIPU
PCIICHNU KOHKPCTHBIX 3a1a4; B pa60Te Haa MHAWBUAYAJIbHBIMHA JOMAIIHUMHU 3aJaHUAMUA
YUYAIIUKCS TPOJIEMOHCTPUPOBAIT yMEHHUE paboTaTh caMOCTOATeTbHO. CIIOCOOEH CaMOCTOSTEITLHO
HHTCIpHUPOBATH, HOBBIC 3HAHUA B CUCTEMY COOCTBEHHBIX 3HAHUHI. YMeeT IMPOCKTUPOBATH HOBBIC
CIIOCOOBI peIIeHHS.

Oyenxa «xopouion.

VYyamuiics 0cBOWJI UJIEU U METO/IbI IAaHHOTO Kypca B TAKOW CTEMEHH, YTO MOYKET CIIPABUTHCS CO
CTaHJApTHBIMU 3a/IaHUSIMU; BBITIOJIHAET IOMAIlIHUE 3aJaHUs TPUIIEKHO; HAaOII01at0TCs
OTIpe/ieNIEHHBIE MTOJIOKUTEIbHBIE PE3YJIbTAThl, CBUIETEIbCTBYIOIIUE 00 MHTEIUIEKTYaIbHOM
pOCTe U 0 BO3pAaCTaHUU OOIIMX YMEHUH ydallerocs, Clioco0eH akTUBHO UCMOJIb30BATh 3HAHUS B
3HAKOMOM CUTYalllH.

Oyenka «y0081emeopumenbHoy.
VYyamuiics ocBonI HanOoJee MPOCTHIE UIEU U METOABI PEUICHH, YTO MO3BOJISET EMY
JIOCTATOYHO YCIICIIHO PEIIaTh MPOCTHIC 3aJIa4H 10 AJITOPUTMY.

Oyenka «Hey0081emeopumenbHo»

CTaBUTCSl, €CIIM YYaILUICS HE OBJA/€] OCHOBHBIMU 3HAHUSAMHU U YMEHUSIMU B COOTBETCTBHUHU C
TpeOOBaHUSAMU MPOTPAMMBI U AOMYCTUII O0JIbIlIEe OIIMOOK U HEAOYETOB YEM HEOOXOIUMO ISt
OLIEHKH «3».

B nporecce ocBoeHus: mporpaMMbl, 00y4aroIuecs: CMOTYT IPOBEPUTH YPOBEHb CBOMX 3HAHUI
M0 Pa3IMYHbIM pa3JielaM HIKOJIBHOTO Kypca OMOJIOrHH, a TaKkKe MPOHIyT HeoOX0IMMBIH Tan
MOJATOTOBKH K €JUHOMY I'OCYAapCTBEHHOMY DK3aMEHY.



COAEPKAHHUE KYPCA

BBenenne — 1 yaca
1. Beeoerue 6 snekmusHwili npeomem

Pecypcel yue6HOrO ycnexa: 00y4eHHOCTb, MOTHBALIUS, TaMATh, BHUMaHUE, MOJAJILHOCTb,
MBIILUIEHHE, ACSITEIbHOCTh. KOHTPOIIb, CAMOKOHTPOIIb.
MotuBanus Ha ycrnex: MaTpHlia MHAUBUIYAJIBHOTO ycIleXxa, MHANBUIYyallbHas porpaMmma
pa3BUTHS 00111Ey4EOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«OcHognvie ceolicmea dcuozo. Cucmemmnas opeanuzayusi JdcusHuy-1 uac

3akpenyieHue OCHOBHOIO CO/IePKAHUSA TEM B X0/1¢ PellleHUusi 0MOJOrHYeCKHX 3a/1a4:
buonorus - Hayka 0 )XU3HU U €€ 3aKoHOMepHOCTAX. [Ipeamer, 3agaun, MeTOAbI U 3HAYECHUE
6uonoruu. CBsi3p OMOJIOTUY C APYTUMH HAyKaMH, €€ MECTO B CUCTEME €CTECTBEHHOHAYYHBIX U
OMOJIOrMYEeCKUX TUCHMIUIMH. bruosorus B cucreme KyabTypbl. MecTo OMoJIoruu B
(GopMUPOBAHUH HAYYHOTO MUPOBO33PEHMS U HAYUYHOUN KapTUHBI MUpA.

OcHOBHBIE IPU3HAKHU KUBOTO. Onpe/eneHe NOHATUs «KU3Hb». buonornyeckas popma
CyILLIECTBOBAHUS MaTEpUH. Y POBHU OPraHU3aluy )KMBOW MATEPUN U IPUHLUIIBI UX BBIICICHHUS.

OcHoBHble nousaTus. buonorus. XKuzub. OCHOBHbBIE IPU3HAKY JKUBOTO. Y POBHU OpPTraHU3aLNU
XKUBOU MaTtepuu. Meto bl nu3yuenus B 6nosnoruu. Knerka. Tkanb. Opran. Opranusm.
[Monynsauus u Bua. buoreonenos. buocdepa

Paznen 1. Pemenne 3a1a4 no teme «MoJiekyjasipHasi 0M0JI0THsI»-3 4ACOB

3akpenjieHue OCHOBHOIO COJAEP:KAHMSI TEM B X0/1€ pellieHusi OHOJOrHYeCKHX 32124 :

1. Xumuuecxuii cocmae knemxu. Heopeanuueckue sewecmsa.
XUMHYECKHUE dJIEMEHTHI ¥ X POJIb B KJIeTke. Heopranmueckue BemecTsa v X poiib B
JKU3HENEATENIbHOCTH KJIeTKU. Bo/ia B KileTke, B3aUMOCBSI3b €€ CTPOCHHS, XHMUYECKHX CBOICTB U
ounonoruveckoi poin. Cou HEOPraHMYECKUX KUCIIOT, HX BKJIAJ B 00CCIICUCHHE
YKU3HEJEATENIbHOCTH KIIETKU U ToJiiepKaHue romeoctas3a. oHbI B KIeTKe, UX (QYHKIUH.
OcMmoTHYEeCKOE JTABJICHHUE U TYpProp B KIIeTKe. by epHbIe CHCTEMBI KIICTKH.

2. Xumuueckuii cocmag kiemiu. Yaneeoowl. Jlunuoewi.

YTIIeBOABI B )KU3HEACATEILHOCTH PACTEHUH, )KUBOTHBIX, TpHOOB U OakTepuit. CTpyKTYpHBIC U
(G yHKIIMOHATBHBIE 0COOCHHOCTH MOHOCAXapUI0B U JUCaXapuaI0B. buomoaumepsr -
MOJIMCaXapHuIbl, CTPOCHHE U OMOJIOTHYECKAs POJIb.
Kuvpsl u munuasl, 0COOCHHOCTH UX CTPOCHUS, CBSI3aHHBIE ¢ (DYHKIIMOHATLHOW aKTUBHOCTHIO
KJIETKH.

3. Xumuueckuii cocmas knemku. benxu.
Opranunyeckue BeliecTBa KieTku. buononumeps! — 0enku. CTpyKTypHas OpraHu3arius
6enkoBbIX MoJieKys. CBolicTBa OenkoB. JleHaTyparus 1 peHaTypauus — OUOJIOTMYECKUI CMBICT
u 3HayeHne. OyHKIMU GeNIKOBBIX MOJIEKY1. DEepPMEHTHI, UX POJIb B 00€CIIEYEHUH MTPOLIECCOB
xKusHenesTenbHocTH. Knaccudukanus ¢pepMeHToB



4-5. Xumuueckuii cocmag knemku. Hykneunoewvie kuciomeoi.

HyxkienHOBBIE KHCIIOTHI, UX poJb B KieTke. Mctopus uzyyenus. JJHK — Monekyna xpanenus
HaciencTBeHHou nHpopmanuu. Ctpykrypaas opranuzaus JJHK. Camoyasoenue JIHK. PHK,
ee BUJIbl, 0COOCHHOCTH CTPOEHUS U PYHKIIMOHUPOBAHUS
AT® — 0CHOBHOU aKKyMYJIATOp SHEPTUH B KiieTKe. OCOOCHHOCTH CTPOCHHUS MOJIEKYIIBI U
¢byukun AT®. Butamunsl, CTpoeHHE, UCTOYHUK TOCTYIICHUS U POJIb B OPTraHU3MeE U KIIETKE.

6. Konmponvnas paboma no pazoeny «Monexynapnas buonocusny
OcCHOBHBIE OHATHSI. AMUHOKHCIIOTBL. AHTUKOIOH. ['napoduibHOCT. ['MIpodoOHOCTS.
I'mukoniporenaepl. I'yanun. [enarypauus. JJTHK. Kogon. Komrmementapnocts. Jlunonporenabl.
Jlokyc. MakpoasiemenTsl. MukposnemenTsl. Monomep. Hykneonporeunsl. Hykineorun. Ocmoc.
[Tomumep. [Homunentua. Ilentuanas cea3p. PHK. Tumun. @epmentsl. [L{uto3un. Ypauui.
MexnpeamerHble ¢Bs3u. Heoprannueckass xumus. XMMUYECKHE 3IE€MEHTBI IEPUOANYECKON
cuctemsl J[.M1.MenneneeBa. MloHsl (kaTuoHBI M aHHOHBI). Bosia 1 ipyrue HeopraHu4eckue
BEILECTBA, CTPOCHHUE MOJIEKYJ U cBOMCTBA. [ucconmanus 31eKkTpoanToB. OpraHuyeckast XuMHsl.
OcCHOBHBIE TPYIIIBI OPraHu4ecKuXx coequHeHuil. bydepusie pactBopsl. @usnka. OcMOTHYECKOE
nasnenue. Juddysus u ocmoc.

Paznen 2. Pemnenue 3aga4 nmo reme «llurosorus» -3 yacon

3akpenyieHue 0OCHOBHOI'0 COJAEP:KAHUS TE€M B X0/1€ PEIIeHHS OHOJOrMYeCKHX 3a1a4:

1. Humonozcus xax nayxa.
[Tpenmer, 3a1a4u ¥ METOBI COBPEMEHHOM IIUTOJOTUH. MECTO LIUTOJIOTHH B CUCTEME
€CTECTBCHHOHAYYHBIX ¥ OMOJIOTHUECKUX HayK. McTopus pasButus nutosorus. TeopeTndeckoe u
MIPAKTUYECKOE 3HAYCHHE IUTOJOTHYECKUX UCCIICIOBAHMI B MEUIIMHE, 3IPABOOXPAHCHUH,
CEJIbCKOM XO3SIUCTBE, JIeJIe OXpaHbl IPUPOJIBI U IPYTUX CPepax YeIoBEUECKOM IeATeIbHOCTH.
Hcropus otkpeiThe KieTku. Kierounas teopusi. OCHOBHBIE TTOJIOKEHUS TIEPBOM KICTOUHOM
teopun. CoBpeMeHHast KJICTOYHAs TEOPHUsI, €€ OCHOBHBIC TIOJIOKCHUS U 3HAYCHUE JJIsT Pa3BUTHS
OHOJIOTHH.

2. Cmpoenue knemku u eé opeanouowl.
[Tna3zmatuueckas memOpana u o6osiouka kiaetku. CtpoeHre MmeMOpaHbl KieTok. [[poHuKHOBeHNE
BEIIECTB uepe3 MeMOpaHy KJeToK. Buibl TpaHCOpTa BEIIECTB Yepe3 IUTOIIIa3MaTHIECKYIO
MeMOpaHy KJIETOK (ITaCCUBHBIM U aKTUBHBIM TPAHCHOPT, 3K30LUTO3 U AHI0LNTO3). OcobeHHOCTH
CTpOEHHS 000JI0UEK TPOKAPUOTUUECKUX U IYKAPUOTHUECKUX KIIETOK.
[TuTonnaszMa u ee CTpYKTypHbIE KOMIIOHEHTHI. OCHOBHOE BEIIECTBO LIUTOILUIA3MBI, €70 CBOKWCTBA
U QyHKIUH.
SAnpo unrepdazHoi Ki1eTku. XMMUYECKUI COCTaB U CTPOEHUE si/Ipa. 3HAUEHUE sJIpa B OOMeHe
BEIIECTB U Nepe/laye reHeTUUeCKOoN HHpopMaIu. S IpbIIIKo, 0COOEHHOCTH CTPOSHUS U
¢byHKIHH. XpOMOCOMBI, TOCTOSTHCTBO YKcIiIa U GOpMBbI, TOHKOE cTpoeHue. [lonsaTre o
KapuoTure. ["armmonaHbi U AUTUIOUIHBIN HA0OPHI XPOMOCOM.
Amnmnapat ['oabpxu. CTpoeHue, pacnoiokeHue B KJIeTKaX KUBOTHBIX U PaCTeHUH, PyHKIINH
anmnapara ['oJIbJIK1: CUHTE3 MOJINCaxapu0B U JIUINI0B, HAKOIJIEHHE U CO3PEBAHNE CEKPETOB
(Oesiku, TUMUABL, MOJUCAXapUIbl), TPAHCIIOPT BEIIECTB, POJib B (HOPMUPOBAHUHU TIIa3MAaTHUECKOM
MeMOpaHsbl U 1u30coM. CTpoeHue U pyHKLINHU JTU30COM.
Oupomnazmarudeckas cetb (II1C), ee Tunbl. OcOOEHHOCTH CTPOSHHSI arpaHyIIpHOHN (TIIaKOM)
u rpanyisipHoit (epoxosaroif) OIIC. 3nauenue rnagkoit II1C B cuHTe3€ MoaucaxapuaoB U
JIMIKAJIOB, X HAKOIUIEHWH U TpaHcnopre. 3amuTtHas GyHkiust D1IC (u3omsamus 1 HelTpanu3anus
BpEIHBIX JUIs KiIeTKH BenlecTB). @ynkuuu mepoxoatoit DIIC (ydyactue B cuHTE3€ O€IKOB, B
HaKOIJICHUH OEJIKOBBIX MPOAYKTOB M X TPAHCIIOPTE, CBSI3b C APYTUMH OpraHOMIaMH 1
000JI04YKON KIIETKH).
Pubocombl, 0cCOOEHHOCTH CTPOCHHUS U POJIb B OnocuHTe3e Oenka. [Tommpubocomel.
Bakyounu pacTuTenbHBIX KJIETOK, UX 3HadeHue, cBs3b ¢ DIIC.



[TnacTuapl: JTEHKOMIACTBI, XJIOPOIUIACTHI, XpOMOIUTacThl. OCOOEHHOCTH, CTPOSHHUE U (DYHKITUN
mnactua. JJHK nmnactua. [poucxoxaenue xJopormiactoB. BzauMHoe npeBpalieHue miacTu.
MuTOXOHAPHUH, CTPOSHUE (HAPYXKHASI M BHYTPECHHSSI MEMOPaHbI, KpUCThI). MUTOXOHIpUATHHBIC
JHK, PHK, pu6ocomsl, ux poib. @yHKITUH MUTOXOHAPUMA. [ ITIOTE3BI O IPOUCXOKICHUN
MUTOXOHJIpHIl. 3HaYE€HNE BOBHUKHOBEHHUS KUCIOPOIHOIO JBIXaHUS B BOJIOLIMH.

Knetounslii neHTp, ero crpoenue u ¢pyHkiuu. Opranouasl 1BuxeHus. KierouHnble BKIIOYSHUS —
HETIOCTOSTHHBINA OPTaHOU KJIIETOK, 0OCOOCHHOCTH U ()yHKITHH.

3. @omocunmes
OOMeH BemecTB U Heprun. I[IoHITHE O IJIaCTHYECKOM M SHEPreTHYECKOM OOMEHE.

®orocunrte3. CBeToBas U TeMHOBast (pa3bl HOTOCHHTE3a, OCHOBHBIE MTPOLIECCHI, TPOUCXOISIINE B
9TH (hazbl. OCHOBHBIE UTOTH CBETOBOM (hazbl - cuHTe3 AT®D, BrIeneHHE KUCIOPO/a,
00pa3oBaHKE BOCCTAHOBICHHOIO HUKOTHHAMHUIaAcHHH IuHYKIeoTHa(ochara (HAAD H2).
dotodochopunupoBanne. CymmapHoe ypaBHeHHE (HOTOCHHTE3a. [IepBUYHBIC IPOTYKTHI
dorocunTe3a. DoTOCHHTE3 U YpOXkKall CENbCKOX03SICTBEHHBIX KYNbTYp. [lyTH noBeimeHus
IIPOYKTUBHOCTH CEIbCKOX03MCTBEHHBIX pacTeHni. K.A. Tumupsses o KocMU4eCKON poau
3€JIEHbIX pACTEHUN. XEMOCUHTE3 U €ro 3HAaUCHHUE B IPUPOJIE.

4. Dnepeemuueckuii 0OMeH
DHepreTudyeckuii 0OMeH B KJIIETKE U €ro OMOJIOrHUECKUN CMBICI. DTalbl JHEPTeTUYECKOTO
00MeHa, MPUYpPOUEHHOCTh 3TUX MIPOLIECCOB K OINPEIEICHHBIM CTPYKTYpaM KJIETKU. 3HAaUeHUE
MUTOXOHIpHi 1 AT® B 3HEpreTHIecCKOM OOMEHE.

7. Buocunmes benxa
BuocunTes 0€IKOB B KJIETKE M €ro 3HaueHue. Pojib reHoB B OnocuHTe3e 0enkoB. I'eHeTnueckuii
KOJ[ U ero CBOicTBa. DTarbl Onocunresa Oenka. Peakuuu MaTpuuHoro cunresa. Perymsius
cuHTe3a 0enKoB. [ eH-perynsaTop, reH-oneparop, CTPYKTYypPHBIC TSHBI, X B3aHMOJICHCTBHE.
[Tpunimn oO6paTHOM CBSA3M B peryiauuu GyHKIMOHUPOBaHUS reHoB. CoBpeMeHHbIE
MIPEICTABJICHHS O TIPUPO/IE TEH
8. Tunwi 0enenus knemok
JKu3HeHHBIN UK KJIETKU U ero dTamnbl. [IoaroroBka KIETKH K JeIeHUI0 — uHTepdasa, ee
nepuoab! (MPEeCUHTETUYECKUN, CHHTETUYECKH, TOCTCUHTEeTUYeCKuH ). bronornueckoe 3HaueHue
uHTep(daszpl. AnonTo3. MUTOTHUECKUN LTUKIT.
AMUTO3 U ero 3HaueHue. MHUTO3 - IIUTOJIOTHMYECcKas OCHOBA Oecrooro pasMHokeHus. daspl
MHUTO33, UX XapakTepucTtuka. CTpyKTYpHbIC U3MEHEHUS U (PU3NOIOTHYECKHE OCOOEHHOCTH
OpPraHOMOB KJIETKH BO BPEMSI MUTOTHUECKOTO JelieHus. BepeTeHo aenenusi, CTpoeHue 1
(GyHKIIMM HUTEN BepeTeHa. buonornyeckoe 3Hau€HUE MUTO3A.
Meiio3 - muTomoruveckas OCHOBa MOJIOBOTO pa3MHOXkeHUs. [lepBoe nenenue meitosa, ero ¢assl,
WX XapaKTepUCTHKA. Y MEHBIIICHHE YHCIIa XPOMOCOM KaK pe3ysbTaT MepBoro JejaeHus. Bropoe
JeNieHre Meitosa, (asel, X XapakrepucTtuka. bronorudeckoe 3HaueHne Menosa.
8. becnonoe u nonosoe pazmHodicenue.
@DopMBbI U CIOCOOBI pa3MHOXKEHHS OPraHU3MOB. becnonoe pa3MHOKEHKE, €T0 BUBI U 3HAUCHUE.
[TomoBoe pa3MHOXKEHUE, €T0 BUIBI U SBOJIOIMOHHOE 3HaueHne. O01Iast XxapakTeprucTuKa 1
O0COOCHHOCTH Pa3MHOKEHHsI OCHOBHBIX TPYII OPraHW3MOB. Pa3BUTHE MYKCKHX U JKEHCKHX
MTOJIOBBIX KJIETOK Y KUBOTHBIX U PACTCHHIA.
8. Oumoecenesz — unousuoyanvHoe pazgumue opeaHumMos.
OmooTBOpeHue U ero TUMbL. OII0I0TBOPEHHE U PA3BUTHE 3apOJIbIIIA Y KUBOTHBIX.
OcHOBHBIE 3TaIbl SMOPHOHATBHOTO PA3BUTHS )KUBOTHBIX. B3anuMoelicTBue yacteit
pa3BUBAIOIIETOCS 3apoibiiia. buoreneTnueckuii 3aK0H, €ro COBpeMEHHasi HHTEPIPETAIHs.
[TocToMOproHaNBHOE pa3BUTHE. BpenHoe BIUSHNUE ANKOTOIIsl, HHKOTHHA, HAPKOTHUKOB,
3arpsi3HEHUS OKPYXKAIOIIEH Cpe/Ibl Ha Pa3BUTHE 3apO/IbIIIa KUBOTHBIX U YEJIOBEKA.



OO01m1ast XxapakTepUCTHKA U 0COOEHHOCTH pa3MHOXKEHHS BUPYCOB, OaKTepuii, BOJOPOCIIEH,
MOX000pa3HbIX, MATOPOTHUKOOOPA3HBIX, TOJOCEMEHHBIX, TOKPHITOCEMEHHBIX, TPUOOB U
mumaifHukoB. CMeHa (a3 B )KU3HEHHOM ITHKIIE.

8. Kommponavuas paboma no paszoeny «l{umonoeusy

OcHOBHBIE MOHSATHSI. ABTOTPO(]PBI. AMUHOKHCIOTBI. AHA00JIU3M. ACCUMUIIAIUSA. AHTUKOIOH.
Amnmapat ['onbxu. AKTUBHBIN TpaHCIIOpT. A3poOsl. bakrepuodaru. buocunres 6enka.
bpoxxenue. Bakyoub. Brimtouenus. ["amonaaeiii Habop xpomMocoM. JIUIIIonIHbIH HaO0P
xpomocom. ['en. ['enernueckuit koa. ['enom. ['enorun. I'mapodunbaOCTh. ['MAPOPOOHOCTS.
I'mukonus. I'mukokanukc. ['mukonporeunsl. ['pana. I'yanun. [denarypanus. JuccumMumnsmmsi.
JHK. JIprxarensHbiii cyocTpar. Knerounoe npixanue. Kapuoriazma. Katabommsm.
Kucnopoaueiii atan. Konon. Kommnemenrapuocts. Kpucra. Jlelikormnactsl. JInzocoma.
Jlunonporennst. Jlokyc. MakpoanemeHnTsl. Marpukc. Matpuussblil cuates. Metabonnsm.
MukpoTtpy6ouku. MukpoduinameHTsl. MukposnemenTsl. MonoMep. HykineonpoTenapl.
Hyxneorun. Onepon. Opranouasl. Ocmoc. Oneparop. [Tnactuasl. ITunounros. Ioaumep.
[TomunenTua. [lentunnas cBs3b. [Ipokapuotsl. Penipeccop. Pu6ocomsr. PHK. CITU . Ctpoma.
Crpykrypssle renbl. Tpancnsauus. Tpanckpunuus. Tpunner. Tunakoun. Tumun. @arouuros.
®epmeHThI. XOopoIuiacT. XpoMaTruH. XpoMoruiacT. XpoMocoma. LlenTpuonu.
[uronnazmaruueckas memoOpana. [{lurozun. Ypamun. @otocunre3. XeMOCHHTE3. DK30IIUTO3.
OHI0UUTO3. DHJIOIIa3MaTUYECKasd CETh. DYKapHuOThl. Aapo. Aapsiko.

becnonoe pasmuoxkenue. BererarnuBHoe pazmuoxenue. 3urota. [lonoBoe pasMHOKEHHE.
[ToukoBanue. AnonTo3. XKu3HeHHbIH UK KiIeTKkU. Cepmaro3zou. Criopa. SAiiexnerka.
Amuto3. Muto3. Meiios. Lleatpomepa. Uatepdasa. [Ipodasza. Anadasza. Meradasza. Tenodasa.
Bepereno nenenus. busanenr. ['eneparuBHas Tkadb. ['oMonoruusabsie XxpoMOCOMBI. JIBOMHOE
OI10/10TBOpeHuE. 3apoabliieBblii Memok. Konbtoramus. Kpoccunrosep. Pegykunonsoe
nenenue. Crnepmarorenes. OBorenes. JKusnennsiit nuki. ['ameroput. Cnopodur.
buorenernueckuii 3akoH. biacryna. biacromep. OmnonorBopenne. Ourorene3. Buyrpennee
omogorBopenue. HapyxxHoe omiogoTBopeHue. 3apoablieBble JUCTKU. OpraHoreHes.
[Taprenorenes. OMOproHanbHOE pa3BuTHe. [locTamMOpronanbHOE pazBuTre. OUIIOTeHE3.
OkToaepMa. DHToAepMa. Mesoaepma.

Me:xnpenmernblie cBa3u. Heoprannueckas xumus. XuMU4YECKHE 2JIEMEHTHI IEPUOINYECKON
cuctemsl J[.M.Menneneena. Mlonsl (kaTuoHBI M aHHOHBI). Bosia 1 ipyrue HeopraHnyeckue
BELIECTBA, CTPOEHUE MOJIEKYJI M CBOMCTBA. Jlncconuanust 371eKTpoiauToB. OpraHuyeckas XuMHUs.
OcHoBHBbIE TPYIIIBI OpraHnyeckux coenunenuil. bydepnsie pacrBopsl. @usuka. OcmoTuyeckoe
nasienue. uddysus u ocmoc. borannka. OCOOEHHOCTH CTPOEHUS KJIETOK pacTeHui. OTinuus
pacTeHuil OT )KUBOTHBIX. 300510THsI. OCOOEHHOCTH CTPOEHUS KIETOK KUBOTHBIX. OTINYMNSA
KUBOTHBIX OT pacT€HHUI U rprOoB

bortanuka. OCOOEHHOCTH CTPOEHHUS U Pa3MHOKEHUS pacTeHuil. BeretaTuBHOE pa3MHOKEHUE.
[TpuBuBKH. Opransl pacTeHui, ux ctpoeHue u GpyHkuu. CTpoeHue BETKa — OpraHa CEMEHHOIO
pazMHoxeHust. OnpuieHue. 3o000rus. OCOOEHHOCTH pa3MHOXKEHHUS dKUBOTHBIX Pa3IMUHbIX
cucreMaTnyeckux rpymni. CrnocoOsl OMI00TBOPEHHs y KHUBOTHBIX. [TocTamMOpHroHanbHOE
pa3BuTHe HaceKOMbIX. Lk pa3BuTus 3eMHOBOIHBIX. AHaTOMUS. OCOOEHHOCTH
AMOPHOHAIEHOTO PA3BUTHS YEJIOBEKa

Pasznea 3.Pemnenue 3aga4 mo reme «I'eHeruxa»-10 yacos

3akpenjieHue OCHOBHOI'O COJEP:KAHUS T€M B X0j1€ PellleHHusI OHOJOrMYeCKHX 3a1a4:

3. Hesasucumoe nacnedosanue Nnpu3HaKkoe



HpeI[MCT, 3aa4u U METOAbI I'CHCTHUKU. OcCHOBHEIE pa3aciibl TCHCTUKU. MecTto reHeTHKU cpeau
OMOJIOTMYECKUX HayK. 3HAYCHHE TeHETUKH B pa3paboTKe MpodIeM OXpaHbl PUPOIHI,
3/IpaBOOXPAHEHUS, MEIUIIMHBI, CEIBCKOTO X03siicTBa. [IpakTuieckoe 3HaYeHNE TEHETHKHY.

[".MeHniesb — OCHOBOIIOJIOKHUK T€HETHKH. MeTo/1 TeHeTHUECKOTo aHalu3a, pa3padoTaHHBII
I"'Mennenem. I'enernueckas cumBoinka. [IpaBuia 3anucu cxemM CKpeniuBaHus.
HacnenoBanue mpyu MOHOTHOPHIHOM CKpeUTUBAaHUH. [JOMHMHAHTHBIC U PELIECCUBHBIC IPU3HAKH.
[TepBrrii 3akoH MeHens - 3aKOH eIuH000pa3us TMOPHUIOB MIEPBOTO MOKOJICHH. BTopoit 3akoH
Mennens - 3akoH pacierienus. [IpaBuiio unctotel ramet. LluTonornueckue 0CHOBBI
pacieruieHust IpU MOHOTUOPUTHOM cKperuBaHuH. CTaTUCTUYECKUM XapaKTep pacIierieHusI.
[TonsaTue o renax u aymensax. @eHotun u reHoturl. ['omo3urora u rerepo3urora. Pacuerienue
IIPU BO3BPATHOM U aHAIM3UPYIOIIEM CKPEIUBAHUU.

HacnenoBanue npu auruOpuaHOM CKpermuBanny. HezaBucnMoe KOMOMHUPOBaHUE
HE3aBUCUMBIX I1ap IPU3HAKOB - TPETUH 3aK0H Mennens. L{utonornueckue OCHOBBI
HE3aBHCUMOT0 KOMOMHUPOBAHUS Tap MPU3HAKOB.

5. Bzaumooeiicmeue annenvHulX u Heall1eIbHbIX 2EHO8.
HacnenoBanue rpu B3auMoIeiCTBUN aJIJIENIBHBIX TeHOB. JlomuHupoBanue. Heronnoe
nomuHupoBanue. KogoMmuuposanue. CBepX1oMUHUpPOBaHUE. MHOKECTBEHHBIN aJlJICIU3M.
B3aumoneiicTBue HeayuienabHbIX TeHOB. HoBooOpa3oBanus npu ckpemnBanui. OCOOeHHOCTH
HacJIEJOBaHMsI KOJIMYECTBEHHBIX TpU3HaKoB. KommimuMenTapHocTs. Dnucras. [lonumepust.
MHoskecTBeHHOE feiicTBrE reHOB. [IprMepbl MHOKECTBEHHOTO IEHCTBUS FeHOB. Bo3MokHbIE
MeXaHU3MBbI OOBSICHEHUS 3TOTO SBJICHHA. | €HOTHI KaK 1EJI0CTHAS UCTOPHUYECKH CIIOKHUBILIASICS
cucrema.

7. XpomocomHas meopus HACIEOCMEEHHOCTIU.
SIBneHue CUerIeHHOT0 HAClIeIOBaHUS U OTPaHUYEHHOCTh TPEThEro 3akoHa MeHnens. 3HaueHue
pabot T.I'.MopraHa u ero mKoJibl B U3y4eHUH SBJICHUS CIICTNIEHHOTO HACIEeI0OBaHUSI.
Kpoccunrosep, ero 6uonornieckoe 3HaueHue. I enernyeckne KapTbl XpoMocoM. OCHOBHBIE
MOJIOKEHUS XPOMOCOMHOMN T€OpHH HaclieACcTBeHHOCTH. Bknas mikonsl T.1'.Moprana B
pa3paboTKy XpOMOCOMHOM TEOPUU HACTEACTBEHHOCTH.

9. [enemuxa nona.
I'eneruka nosa. IlepBuuHble M BTOPUYHBIE MOJIOBBIE PU3HAKK. XPOMOCOMHAs TEOPUS
omnpeneneHus nmona. ['omorameTHsli 1 rereporaMeTHbIN noJl. Tunsl onpeaeneHus nosja.
MexaHnu3m nozgiep:kanus cooTHoueHus noios 1:1. Hacnenosanue npu3HakoB, CHEIUIEHHBIX C
IIOJIOM.
10. 3axonomepHOCMU USMEHUUBOCTNU.

N3menunBocTh. Knaccugukaiys n3MeHYMBOCTH C MO3UIIUNA COBPEMEHHOM M€ HETHKU.
®denotunuyeckas (MoaM(pUKaLMOHHAS M OHTOI€HETHYeCKas) M3MEeHUYMBOCTh. Hopma peakuuu u
€€ 3aBUCUMOCTb OT reHoTurna. CTaTUCTUYECKHE 3aKOHOMEPHOCTH MOAU(PHUKAITMOHHON
M3MEHUYMBOCTH; BAPUALIMOHHBIN Pl U BapuallMOHHAs KpUBasl.
['eHoTHnMueckas (KOMOMHATHBHAS U MyTAallMOHHAS) U3MEHYMBOCTh. 3HAU€HUE KOMOMHATUBHOM
U3MEHYMBOCTH B OOBSICHEHHH BOJIIOLIMOHHBIX MPOLIECCOB, CEJIEKIIMH OPraHU3MOB.
MyTranuonHast U3MEHUYHUBOCTb, €€ BUIbl. MyTaruu, ux npuunnsl. Knaccuduxarus myTanuii no
XapakTepy U3MEHEHHsI TeHOTHIA (TeHHbIE, XPOMOCOMHBIE, TEHOMHBIE, IIUTOIIIa3MaTUYECKHE).
ITocnencTBus BIUSHUSA MyTareHOB Ha OPTaHU3M. Mepbl 3aIUThI OKPYXKarOIEN CpesIbl OT
3arpsiI3HEHUS] MyTareHaMH. 3aKOH TOMOJIOTMYECKUX PSAI0B B HACIEACTBEHHON N3MEHYMBOCTH.
H.M.BaBunoa. DKCIIEpUMEHTAIbHOE MOJy4YEHUE MyTalUH.

11. I'enemuxa yenosexa



['eneruka yenoBeka. YenmoBek Kak 00BEKT TeHETUYECKUX HCCIeI0BaHUN. MeToabl H3ydeHust
HACJIEACTBEHHOCTH YeJIOBEKA: TeHEAIOTHYECKHUI, OIM3HEOBBIN, [IMTOICHETHYECKUHT,
THOpUAM3AIIS COMATHIECKUX KIIETOK.

HacnencrBennbie 0051€3HU, X pacpOCTPAHEHUE B MOMYJISALNMAX YyeloBeka. Mepbl
po(UIAKTUKH HACIIEICTBEHHBIX 3a00JIeBaHM UenoBeka. BpeqHoe BIUsSHUE amKOTos,
HUKOTHHA U HAPKOTUYECKHUX BEIIECTB HA HACJICACTBEHHOCTh YeJIOBeKa. MeIMKO-TeHETHYECKOe
KOHCYJIbTHpOBaHue. KpuTuka pacUCTCKUX TEOPUH € MO3ULUNA COBPEMEHHON NE€HETHUKHU.

OcHoBHble noHATHA. ['eneTnka. ['mbpunonornyeckuii Mmeron. HacnencTBeHHOCTb.
N3mMenunBoCTh. Asiens. AnbTepHaTuBHbIE Tpu3Haku. ['enotun. denorun. ['ereposurora.
'omo3urora. ['ubpua. JloMuHaHTHBIN pu3HAK. PerieccuBHBIN pU3HAK. AHATU3UPYIOIIEe
ckpentuBanue. Bo3BpaTHoe ckpemuBanue. Jlurereposurora. [lomuruopunnoe cKkpenmBaHue.
KommmmenrtapHoe aeiictsue reHoB. Onuctas. [lonmumepus. Ilneliotponus. MHOXeCTBEHHBIH
ayuenu3M. KogomunupoBanue. CpepxoMuHupoBanue. HemosiHoe 1oMUHUpOBaHUE.
Cuemuiennoe Hacienosanue. ['pynnel cuemienus. Kpoccunrosep. KpoccoBepHsie u
HEKPOCCOBEPHBIE raMeThl. AyTocoMbl. I'eTeporameTHbIi 101, 'oMorametHbii nmoj. CienieHHoe
C ToJIoM HacyeoBanue. GeHOTUITMYECKAsT H3MEHYMBOCTh. MOIM(PUKAIIMOHHAS N3MEHUHUBOCTD.
BapuanTa. Bapuanuonnsiii psija. Bapuanuonnas kpusas. Hopma peakiuu. OHTOreHeTHuecKas
W3MEHYHMBOCTb. | eHOTHUNHYECKass U3MEHYMBOCTh. MyTalimoHHasi ©3MEHYUBOCTh. MyTaluu.
Myrarensl. ['ennbie Mmyranuu. ['eHomMHBIE MyTanuu. XpoMocoMHble MyTanui. KomOnHaTuBHas
U3MEHYMBOCTH. [{uTonaszmMarnueckass ”3MEHUUBOCTh. CTIOHTaHHBIE MyTaIlu. JleTaapHbIe
MyTalu. 3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACIEACTBEHHON N3MEHYNBOCTH.

I'eneTuka yenoBeka. HaciencrBeHnble 00ne3HU. ATLOMHN3M. BIIM3HEIIOBBIM METO/I.
I'emodunus. ['mOpuansanus comaTHUECKUX KIETOK. MeIUKO-TeHeTUYeCKOe KOHCYIbTHPOBAHNUE.
[Tonupaktunus. [lonmynssurMOHHBIA METO.

Me:xknpeamerHbie cBf3U. Jkosorus. OXpaHa IpUpo/ibl OT BO3AECUCTBUS X035 CTBEHHON
JEATEIIBHOCTH YesloBeKa. Teopus 3BoIoLMU. 3Ha4eHNEe U3MEHYMBOCTHU B 3BOJItOLMU. Du3uka.
Honuzupyroriee U3Iy4eHUE, MOHATHE O J103€ M3ITyYSHHS U OMOJIOTUIECKOH 3amuTe. XUMHUSL.
OxpaHna npuposl OT BO3IEHCTBUSA XUMUUYECKUX IPOU3BOJICTB.

Heopranunueckas xumus. OxpaHa NpUpobl OT HETraTUBHOTO BO3AEUCTBUS OTX0/10B XUMHUYECKUX
npousBoACTB. Pusnka. PenrreHoBckoe usnydenue. [lonsarue o 1o3e usiydeHus u
OHMOJIOrMYECKOH 3alIlUTe.

3auém no kypcy «Pewenue buonocuueckux 3adau 6 xooe noocomosxku k EI'Dy - 1 uac

Pesepenoe epems — 1 uac
TemaTnyeckoe MNJIAHUPOBAHME

Ne Tema KoJa-Bo
qacoB
1 BBenenune 1
2 Paznen 1. Pemenne 3amau no teme «MouekynsgpHas 3
OMOJIOTHS»
2.1 | Pemenwue 3amad mo TeMe: « XMMHYECKUN COCTAB KICTKH. 1

HCOpFaHI/IquKHe BCIICCTBaA»

2.2 | lIpakTuKyM IO pEIIECHHUIO JIOTHYECKUX 3a7a4 1

2.3 | TectupoBanue 1




Pa3nen 2.Pemenue 3agau no teme «l{uTomaorus»

3.1

Pemenue 3amau no teme: «llutonorusa kak Hayka. Knetounas teopusi»

3.2

[IpakTuKyM 1O peLIEHUIO JTOrMYECKUX 3aa4

3.3

TectupoBanue

Pasnen 3. Pemenue 3agau no teMe «I eHeTrKa

4.1

Pemrenne 3aJa4 110 TEMC: «He3aBucumoe HaCJI€OJOBaHUEC IIPU3HAKOB)

4.2

[TpakTUKyM 10 PELICHUIO JIOTHYECKUX, TBOPUECKUX 3a1ad U 3a4ad 110
AIrOPUTMY

Pemienue u cocraBiieHue 3aja4 Ha MOHOITHOPUHOE CKpEIUBaHUeE.
Omnpenenennue BEpOATHOCTH MOSBIEHUSI IOTOMCTBA C 33aHHBIMU
npusHakamu. OnpeeseHne KoJIMYecTBa IOTOMKOB € 3aJJaHHBIMU
IpU3HAKaMHU.

4.3

Pemenue 3amau mo reme: «B3aumojieiicTBre TEHOBY

4.4

IIpakTUKyM I10 PELICHUIO JIOTUYECKUX, TBOPYECKUX 3aJ1a4 U 3a1a4 110
AITOpUTMY

Pemenue 3a1a4 Ha Bce TUIIBI B3aMMOJECHCTBYSI HEAIEIbHBIX T€HOB
(KOMILJIEMEHTapHOCTb, AMUCTA3, TIOJIUMEPHOE JICHCTBHE T'EHOB)

4.5

Pemenue 3aJa4 110 TEMC:
((XpOMOCOMHaSI TCOpHA HACICACTBCHHOCTU»

4.6

[IpakTHKyM O PEIEHUIO JOTUYECKHUX, TBOPYECKUX 3a/1a4 U 33]1a4 110
alNropuTMy

Pemenue 3ana4 Ha CLHEIIEHHOE HACIIEAOBAHNE, BBISICHEHUE TCHOTUIIOB
oco0eil 1 onpesiesieHne BEPOSITHOCTU POXKICHHSI TOTOMCTBA C
AQHAJIM3UPYEMBIMH IIPU3HAKAMH.

4.7.

Pemenne 3agay no teme:
«['e”HeTHKa oA

4.8

[IpakTUKyM MO PELICHHIO JIOTHYECKUX, TBOPUECKUX 3a]1a4 U 3a7a4 110
AITOPUTMY

Pemenue 3aay Ha Hacie10BaHUE T€HOB, JIOKAIIM30BAaHHBIX B
X-XpoMOCOMe.

Pemenue

3a/1a4 Ha CLEIJIEHUE C

Y- XpOMOCOMOM.

Pemenue 3amay Ha HacIeIOBaHNUE IBYX NMPU3HAKOB CIIETIJIEHHBIX C
OJIOM

4.9

Pemenne 3ama4 no teme: «I eHeTHKA YEIIOBEKa»

Omnpenenenye Tuna HacJAEI0BaHUS IPU3HAKA C IOMOIIBIO aHAIN3a
POAOCIOBHOM.

TectupoBanue




4.10

3auét 1o Kypcy «PereHne OMOIOTHUECKHX 3a/1a4 B X0/I€ TTOATOTOBKH
K EI'D»




