MUHHUCTEPCTBO NPOCBEIIEHUS POCCUNCKOMN ®EJEPALINN
MYHULIMIIAJIBHOE BIOJKETHOE OBILIEOBPASOBATEJILHOE VUPEX/IEHUE
«OPJIOBCKUHN YUYEBHO-BOCITUTATEJIbHBIN KOMILTEKC»
MYHULIMIIAJIBHOI'O OBPA3OBAHMS KPACHOIIEPEKOIICKUI PAMIOH

PECITYBJIMKM KPbIM
PACCMOTPEHO COI'NTACOBAHO «YTBEPXIEHO»
Ha 3aceaanuu [IIMO yuurenei 3amecTurens qupekropa no YP Jupexrop
€CTECTBEHHO-MAaTEMAaTUYECKOTO LIMKJIA B. H. Copokun MBOY Opnosckuit YBK
ITporokom Ne 5 o1 31.08.2023 r «31» aBrycra 2023r. P. M. llepemer

C. I1. lenyxa ITpuka3z Ne 387 0131.08.2023
PABOYASA ITPOI'PAMMA
110 BHEYPOYHOIl 1eITeJIbHOCTH
«BHOJIOI' US»

s ooygaromuxcs 11 kmacca

CocraBuTens:
YUUTETh OMOJIOTUN
[llenyxa E.B.

c¢. OpnoBsckoe, 2023 1.



MHNOACHUTEJIbHASA 3AIINCKA
[Iporpamma coctaBiieHa Ha OCHOBE HOPMATHUBHBIX JOKYMEHTOB:
DenepajbHble JOKYMEHTbI

1.1.  ®enepanphblii 3akoH oT 29.12.2012 1. Ne 273-®3 «O0 obpazoBanuu B Poccuiickoit denepannn» (¢ ”3BMEHEHUSMU U JIOTIOJTHEHUSMH ).
1.2.  ®enepanbublii 3ak0H oT 24.09.2022 1. Ne 371-D3 «O BHecennn u3menenuii B @enepanbublil 3akoH «O06 oOpazoBanuu B Poccuiickoii dexepannm
u crateio 1 deaepanpHoro 3aKkoHa «O0 00s3aTeNBHBIX TpeOoBaHUsIX B Poccuiickoit deneparumy.
1.3.  Ilpuka3z MunuctepctBa npocsemierust Poccutickoit ®@eneparuu ot 31.05.2021 r. Ne 286 «O06 yrBepxkaeHun ¢eaepaibHOTO TOCyIapCTBEHHOTO
00pa3zoBaTeNIbHOTO CTaHIapTa HAYaJIbHOTO 00111er0 00pa3oBaHusI» (C U3SMEHEHUSIMH).
1.4. Ilpukaz MunuctepctBa mpocsemienust Poccutickoit ®@enepanuu ot 31.05.2021 r. Ne 287 «O06 yrBepxkaeHun ¢eaepaabHOTO TOCyIapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHIapTa OCHOBHOTO 00IIET0 00pa30BaHUs» (C UI3BMEHEHUSAMH).
1.5. Ilpukaz MunuctepctBa mnpocBemnieHusi Poccuiickoit ®enepammu ot 12.08.2022 1. Ne 732 «O BHeceHMM WU3MEHEHHH B (denepaabHbIN
rocy/lapCTBEHHbI 00pa30BaTeNIbHBIM CTaHIApT CpeaHero oO0IIero o0pa3oBaHHUs, YTBEPXKIEHHBIM NpukazoM MuHHCTepcTBa OOpa3oBaHMUs U HayKU
Poccniickoit denepanum ot 17 mas 2012 1. Ne 413».
1.6. Ilpukaz MunucrepctBa mpocBemenus Poccuiickoit @enepammu ot 18.05.2023 No 371 «O6 yrBepxkaeHuu ¢eaepaabHoil 00pa3oBaTeIbHOM
MporpaMMBI cpesiHero oomero oOpa3zoBanusy (3apeructpupoBan 12.07.2023 Ne 74228).

[Ipemmaraemerii kypc paccuntan Ha 34 yaca (1 wac B Hememio), ox nodoepicusaem u yenyonsem 0a3z08vie 3HAHUSL NO OUONO2UU U HANPABIEH HA
Gopmuposarnue u pazgumue OCHOBHbIX Y4eOHbIX KOMNEMeHYULl 8 X00e peuleHUs OUON0SUUECKUX 3A0ay.

Konuenuua npozpammsl_Kypca 3akiodaeTcsi B TOM, 4To €€ pa3paboTKa CBsi3aHa C pa3pabOTKOl CHUCTEMBbI CHELHMATM3UPOBAHHOW MOATOTOBKU
(mpodunbHOro 00ydeHus1) B CTapIIMX KjIaccaxX M HalpaBlieHa Ha peaju3alii0 JIMYHOCTHO - OPHMEHTHPOBAHHOIO MpoLEecca, MPU KOTOPOM MaKCHUMAaJIbHO
YUUTBIBAIOTCSI MHTEPECHI, CKJIOHHOCTH, U CIIOCOOHOCTH CTaplIeKIacCHUKOB. OCHOBHOM aKIEHT Kypca CTaBUTCS HE Ha IPUOPUTETE COAEP)KaHUs, a Ha
IIPUOPUTETE OCBOCHMS yJalIUMHCS CHOCOOOB NEHCTBUH, HE HAHOCS YyLIEpO CaMOMY COAEP)KAaHUIO, T.€. Pa3sBUTHIO MPEIMETHBIX M MEXKIPEIMETHBIX
KOMIIETEHIMM, 4TO HaXOAUT OTPaXEHHE B KOHTPOJBHO-U3MepuTesbHbIX MaTepuanax EI'D. Kypc TecHo cBsA3aH ¢ ypokamu oOwmeil Ouosorun u
cooTBercTBYeT Tpeboanusm PI'OC.

Axmyanpnocmes yMEHUs peliaTh 3a7aydl 10 OMOJOrMM BO3pacTaeT B CBA3M C BBeldeHueM EI'D mo OGuosorum, a Takxke ¢ TeM, YTO HEOOXOIMMO
IIPUMEHATh 3HaHUs Ha npaktuke. Kypc TecHo cBs3aH ¢ ypokamu oOuieil 6uosioruu u cootBercTByeT TpeboBaHusim PI'OC.

Pemenne 3amau 1no GMOJIOTHH €T BO3MOXHOCTb JIydlle MO3HaTh (yHAaMEHTaJIbHbIE OOLIEOMOJIOTHYECKUE TOHATHS, OTpaXKarollue CTPOCHHE U
(GYHKIMOHMPOBAaHUE OHOJOTMYECKMX CUCTEM Ha BCEX YPOBHSAX OpPraHM3allld >KU3HU.

Pemenne 3amau mo OHMOJIOTMM TMO3BOJISIET TakXKe YrayOMTh M 3aKpelHUTh 3HAHMUA MO pazaenaMm  oOmed Ouonornu. OTPOMHYIO BaXKHOCThH B
HENpepbIBHOM 00pa30BaHUM IPUOOPETAIOT BOMPOCHI CAMOCTOSITENbHOM pabOThl YdYaIIMXCsl, YMEHHUE MBICIUTh CAMOCTOSTENIbHO M HaXOIWUTh
pemenue. Co3aioTcss yCIOBUSA A MHIUBHIYaJbHOM M TIpYyNIOBOM (opM JeATeNbHOCTH ydauiuxcs. Takoe couetaHue JABYX (OpM OpraHU3alnuu
CaMOCTOSITEJIbHOW pabOThl HA YpOKax aKTUBM3MpYeT cHabblX yyalmuxcs W JaeT BO3MOXHOCTh JU(QepeHIMpoBaTh MOMOIb, CIIOCOOCTBYET
BOCIIMTAHUIO B3aUMOIIOMOIIM M KOJUJIEKTHBHM3Ma. Co3/laeT TakKe YCIOBHS Uil OOYy4eHHUs Yy4allluXcs CaMOKOHTPOJIIO U caMOOIeHKe. DT0 (opMHUpyeT
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TBOPYECKOE OTHOIIEHHWE K TPYAy BaXXHOE JJs 4YeJoBeKa J000H mpodeccuu M SBISETCS BAKHBIM — YCIOBHUEM YCIEITHOTO, Kaue€CTBEHHOTO
BBIIIOJIHEHUS] UM CBOMX OOSI3aHHOCTEH.

Ocobennocmamu npozpammsl _Kypca SIBISCTCS TECHAs CBSI3b €r0 COJICPKAHHWS C ypoKamMH oOOmeld OHOJOTMH M COOTBETCTBHE TPeOOBaHUSAM
lNocynapctBennoro cranpapra. Ilonbop marepuanoB Juisi 3aHSATUHM OCYILECTBISIETCSI HA OCHOBE KOMIIETEHTHOCTHO - OPUEHTHPOBAHHBIX 3a/laHuM,
HAIpaBJICHHBIX HA pa3BUTHE TPEX ypOBHEH OOYUEHHOCTHU: PEIPOAYKTHBHOTO, IPUKIAHOTO U TBOPUECKOTO.

Ilenvio Kypca agnaemesn:

e CopeiicTBoBaTh (HOPMHUPOBAHUIO MPOYHBIX 3HAHUK IO OOIIEH OWOJIOrUHM, YMEHUN U HaBBIKOB peIIeHUs 3a1a4d s caaun EID.

e  OO600UINTH, CUCTEMATU3UPOBATh, PACHIMPUTEL U YTIyOUTHh 3HAHUS yJalllUXCsl CPOPMHUPOBATH/AKTyaIU3UPOBATh HABBIKM PEIICHUsS] OHOJIOTHYECKHUX
3a/1a4 pa3INyHbIX THUIIOB.

e JlaTh YYEHHUKY BO3MOKHOCTb PEAIN30BaTh CBOU MHTEIIEKTYalbHbIE U TBOPUYECKUE CIIOCOOHOCTH, UMEIOIIMECS 3HAHUS U YMEHHUS B IPYIUX 00aacTIX
JesITeIbHOCTH MPU BBIMOJHEHUN TPOEKTHON pabOThl.

e JlaTh y4€HHUKY BO3MOKHOCTb OLIEHUTh CBOM CKJIOHHOCTH U UHTEPECHI K JAaHHOM 00J1acTH 3HAHUS

3adauu:

1.®opMupoBaTh CUCTEMY 3HAHUMN MO TJIABHBIM TEOPETUYECKUM 3aKOHaM OHOJIOTHU.

2.CoBeplIeHCTBOBATh YMEHUE pellaTh OMOJIOTMUYECKUE 3a7jaul PENPOAYKTUBHOTO , TPUKIIATHOTO U TBOPUECKOTO XapaKTepa

3.Pa3BuBaTh KIIIOYEBHIE KOMIIETEHIIMH : YUeOHO - MO3HABaTENbHbIE, HH(POPMAIIMOHHBIE , KOMMYHUKATUBHBIE ,COIIMATIbHBIE.

4.Pa3BuBaTh OMOJOTMYECKYI0 MHTYUIUIO, BbIPaOOTaTh OMpPEAEICHHYI0 TEXHUKY, YTOObI OBICTPO CHPABUTCS C MPEIOKEHHBIMU 3K3aMEHAIIMOHHBIMU
3a/IaHUSIMU.

bnazooapsa paxkyremamusenomy Kypcy no ouonozuu 6blnojiHAEemcsa HeCKOAbKO YHKYuUl:

1. TlommepxuBaeTcsi U3ydeHHE OHMOJIOTMM Ha 3aJlaHHOM cTaHAapTHOM ypoBHe. Kypc «Pemienune Ononormyeckux 3ajau» MOMOTAET 3aKpEruTh U
yriayOUTh YPOBEHb 3HAHUM 110 OMOJIOTHUH, TPUMEHUTH 3TH 3HAHUS MYTEM pelIeHUs] OUOJIOTUYECKUX 3a/1ay.

2. OcymiecTBasieTcsl JUYHOCTHO-OPUEHTUPOBAHHBIN MoAX0a B oOydeHHH. TO €cTh yYUTHIBAIOTCS WHIUBUIYalbHbIE CKIOHHOCTH U CHOCOOHOCTH
yUYaIIUXCs U CO3/1al0TCS YCIOBUS 111 00y4eHUsl UX B COOTBETCTBUU C MPOPECCUOHATbHBIMU HHTEPECAMH.

Ilnanupyemolii pezyivmam
B pe3ynvmame _npoxoiicoenus npozpammuvl Kypca ooyuarouiiecs 00a4cHbl:
e Ucrnonb3oBarh 00mKe MpreMbl pabOTHl C TECTOBBIMU 33aJJaHUSIMU  PA3IMYHOM CIOKHOCTH, OPUEHTUPOBATHCSA B MPOrPAMMHOM MarepHale, yMeTh
4eTKO (OPMYIHPOBATH CBOU MBICIIU

L4 YMmeTh MMPpaBHUJIBHO paclpCAC/IAThL BPEMS ITPH BBIIIOJIHCHUUN TCCTOBBIX pa60T.

L4 O606H_[aTB 1 IPUMCHATH 3HAHUA O KIICTOYHO-OPTaHU3MCHHOM YPOBHEC OPraHU3aliuu KU3HU.
L4 O606H_[aTB 1 IPpUMCHATH 3HAHUA O MHOFOO6paSI/II/I OpraHU3MOB.
[ ]
[ ]

ComnocTaBisaTh 0COOCHHOCTH CTPOCHUA U (I)YHKI_II/IOHI/IpOBaHI/Iﬂ OpTraHU3MOB pa3HbIX LAPCTB.
ComnocraBisaTh OMOJOTHUECKUE 06’beKTBI, MIpOLCCChI, ABJICHUSA, MTPOABJIAIOMINXCA Ha BCCX YPOBHAX OPraHu3aluy ) XU3HU.



YcTaHaBIMBATh MOCIIEIOBATEILHOCTh OMOJIOTHYECKUX 00BEKTOB, MPOIIECCOB, SIBJICHU.

[TpuMeHsITh OMOJIOTUYECKUE 3HAHUS B MPAKTUYCCKUX CUTYAIUAX (IPAKTUKO-OPUEHTHPOBAHHOE 3a/IaHUE).

PaboTaTh ¢ TEKCTOM HJIM PHCYHKOM.

O06001mAaTh ¥ IPUMEHSTH 3HAHUS B HOBOW CHTYAIIHH.

Pemrarte 3agauu o muTosorud 6a30BOr0 YPOBHS U MOBBIIIIEHHOTO HA MPUMEHEHUE 3HAaHWN B HOBOM CUTYaIlUH.

Pemate 3amaum 1o reHeTuke 0A30BOTO YPOBHS U IMOBBIIIEHHOTO HA MPUMEHEHUE 3HAaHWN B HOBOW CUTYaIIUH.

Pemrate 3amaum  MoJseKyssipHON OMOJIOTHH 0a30BOTO YPOBHS M MOBBIIIEHHOTO HA MPUMEHEHUE 3HAHUN B HOBOW CHUTYaIIHH.

Cmpyxkmypa npozpammel. Kypc onvpaeTcsi Ha 3HaHUS, TOJTYyYEHHBIE TPpU N3y4eHNH Kypca ouosioruu 10 kmacca. ConeprkaHue mporpaMMbl BKIFOUaeT 3
OCHOBHBIE pa3jiefia; pelIeHue 3a/ay Mo MOJEKYJISIPHOW OHOJIOTHH, pellieHre 3a7ad Mo IUTOJIOTHH, PEIICHUE 3a/a4 M0 TeHETHKE, TaHHbIE Pa3eiibl
JEJSITCSL HAa TEMBI, U KaXK/1asi TeMa (PaKyaIpTaTUBHOTO Kypca SIBIISETCS MPOJOIKEHHEM Kypca Onosioruu. OCHOBHOM THUI 3aHATUH - TpakTUKyM. [[i1s
Han0oJiee YCTIENTHOTO YCBOCHHSI MaTepualia TUIAaHUPYIOTCS pa3audHbie POpMBI pabOThI ¢ yUAIIUMUCS: pa3HOOOpa3Hbie GOPMBI pabOTHI C TEKCTOM, TECTAMH,
BBITIOJTHEHUE TBOPUYECKUX 3aMaHui. Ha KakI0M 3aHATHH y9alIuMCsl peKOMEHIYETCS CEPHS 3aJaHNi, YaCTh KOTOPBIX BBITIOTHAETCS B KJIacce, a 4acTh -
JIOMa CaMOCTOSTENbHO. [[71s1 mpoMeKyToUHOro KOHTpouisi- 3 TectupoBanus B opme EI'D, u HTOroBoro KoHTpoJisi— 3a4er 1o Kypcy «Pemenue
OMOJIOTMUECKHX 3a/1a4 B X0J1e MoAroToBKU K EI'D» u mpoekTHas aesrenbHOCTh. Kypc peann3yer KOMIIETEHTHOCTHBIH, IeATeTbHOCTHBIN 1
MHIUBUAYAIbHBIN TOIX0 K 00y4eHHI0. J{esTenbHOCTHBIN MOIX0 ] pean3yeTcsl B IPOLECCce MPOBEIECHUS CAMOCTOSTENIbHBIX U MPAKTUYECKUX padoT C
YUYalIMMHUCS, COCTaBJIsIeT OCHOBY Kypca. /[esTeIbHOCTh yUuTessl CBOJUTCS B OCHOBHOM K KOHCYJIbTHUPOBAHMIO YUalIUXCs, aHAINU3Y U pa30opy Hauboee
MpoOJIEeMHBIX BOIIPOCOB U TeMB MOAroTOBKE M MPOBEACHUN YPOKOB JTaHHOTO KYpCa UCIIOJIB3YETCSl MexHON02Usl 300posbecoepezaioujeco 00yueHus u
80CNUMAHUSA: CO3AHNE TICUX0JIOTMYECKOro KoM(popTa, CAHUTAPHO-TUTHEHUYECKUX YCIOBHM, IBUTATENbHON aKTUBHOCTH U JAPYTUX KPUTEPUEB, KOTOPbIE
BIIUSIIOT HA YCHEIIHOCTh B O0yUYECHHH.

Dopmoni omuUémHoCHU NO U3YHUEHUIQ OAHHO20 KYPCa MOdcem Oblinb:

e CocraBieHue OMOJIOTUYECKUX 3ajjad, KPOCCBOPJIOB, CO3/IaHUE MPE3eHTalui, M0 TeMaM (aKyIbTaTHBHOTO Kypca;

e 3auéT no pelIeHuIo 3a/1a4 0a30BOT0 YPOBHSI U MOBBIIIIEHHOTO ;

e  KouTpospHas paboTa Imo penieHuo 3aaa4 no matepuanam Equnoro ['ocymapcTBeHHOTr0 9Kk3aMeHa 1o 6uosoruu 2022-23 rona (3aganus ypoBHs b,
MOBBILIEHHOTO YPOBHS CI0kHOCTH, C);

e 3amura NpoeKTHBIX paboT

e TecToBble 3a7jaHKsI MO PEHICHUIO 33/1a4 o MaTepuanam Enunoro 'ocynapcrBenHoro sk3amena no ouonoruu 2022-23 roaa (3aganust yposs b
MOBBILIEHHOTO YPOBHS C0kHOCTH, C);

COJEPXKXAHUME KYPCA
BBenenue — 2 yaca

1. Bseodenue 6 npeomem



Pecypcer yueOHOTO yeriexa: 00ydeHHOCTh, MOTUBAIHS, TAMSITh, BHUMaHUE, MOJAILHOCTbD, MBIIIJICHHE, ACITeILHOCTh. KOHTPOIL, CAMOKOHTPOJI.
MotuBarws Ha yCIieX: MaTpuila HHAWBHIyaTbHOTO yCIIeXa, HHAWBHIyaTbHAS IIPOTpaMMa pa3BUTHsI 00IEeydeOHBIX HABBIKOB.
2. Pewenue 3a0au no meme
«Ocnosuvie ceoticmsa sncuso2o. Cucmemnas opeanuzayus HcusHu»-1 vac

3akpenyieHue OCHOBHOIO CO/IePKAHNSA TEM B X0/i¢ PelleHNs OMOJ0rMYeCKHUX 3a/1a4:
buonorus - Hayka 0 ®KHU3HU U ee 3akoOHOMepHOCTX. [Ipenmer, 3aaauun, MeToab! ¥ 3HaueHne 6nonoruu. Csi3b OMOJIOTUY C IPYTUMH HayKaMH, €€ MECTO B
CHUCTEME ECTECTBEHHOHAy4YHBbIX W OHOJOrMYECKMX IUCHUIUIMH. buosorus B cucreme KyiabTypel. Mecto Ouosiorun B (QOpMHUPOBAHUM HAYyYHOTO
MHPOBO33PEHUS U HAYYHOU KapTHHBI MUpA.
OcHoBHblE NpU3HAKU kuBOro. OrnpenereHre MOHATUS <OKU3Hb». buonoruueckas ¢opma CyliecTBOBaHUS MaTe€pUU. YPOBHU OpraHM3allUM KUBOU
MaTE€pUU U NPUHIUIIBI UX BBIIACICHHUS.

OcHoBHble noHaTHA. bronorusa. Kuznp. OcHOBHBIE MPHU3HAKU KUBOTO. YPOBHU OpraHU3allMH >KUBOW MaTepuu. MeToJpl U3ydeHHs B OMOJIOTHH.
Knerka. Tkanb. Opran. Opranusm. [lonynsuus u Bun. buoreonenos. buocdepa

Pasznea 1. Pemnenue 3axa4 no reme «MoviekyjasipHasi 0M0JI0THsD»-6 YacoB
3akpenyieHue OCHOBHOI'O COJEP:KAHNMS TEM B X0J1¢ pelleHsi OM0JIOrHUYecKUX 3a/1a4:;
1. Xumuueckuu cocmas knemxu. Heopeanuueckue sewecmsa.

XUMHYECKHE IJIEMEHTHI U X POJIb B KiIeTKe. Heopranmveckue BeliecTBa M UX poJib B KU3HENCATECILHOCTH KIIETKH. Boja B KJIeTKe, B3aUMOCBS3b €€
CTPOCHHMS, XUMUYECKUX CBOUCTB W Omojorndeckoi posu. Coi HEOpPraHWYECKHX KHCIOT, MX BKIAJ B OOeCleueHHe KXU3HENCATCITbHOCTH KIETKA W
nojyiepanue romeocrasa. loHbl B ki1eTke, uX GyHKIIUHA. OCMOTHYECKOE IaBJICHHE W TYprop B KJIeTKe. bydepHble cucTeMbl KIETKH.

2. Xumuueckuii cocmas kiemku. Yeneeoowi. Jlunuovl.

VYrieBoabl B JKU3HEIACATEIBHOCTH PACTCHHUM, KMBOTHBIX, TpuOOB u OakTepuii. CTpyKTypHBIE U (DYHKIIMOHAJIBHBIE OCOOCHHOCTH MOHOCAXapuI0B H
TUcaxapu0B. BHOMoMMeEpEI - moucaxapubl, CTPOCHUE H OUOJIOTHYeCKas POJib.

Kupsl u munuapl, 0cOOEHHOCTH UX CTPOCHUS, CBSI3aHHBIE ¢ (DYHKIIMOHATBHON aKTUBHOCTBIO KIIETKU.

3. Xumuueckuii cocmaes kiemku. benxu.

Opranuyeckue BeliecTBa KieTkH. buomonmmepsl — Oenku. CTpykTypHas opraHuzaius OenkoBbiXx Mojekyna. CBoiictBa OenkoB. JleHaTypauus u
peHarypanus — OMOJOTHYECKHI CMBICT U 3HaueHue. DyHKIMKU OETKOBBIX MoJieKya. DepMeHThI, UX POJib B 00€CIIEYEHUH MPOIECCOB KU3HEAEATETHHOCTH.
Knaccugukanus pepmeHTOB

4-5. Xumuueckuii cocmag knemku. Hykneunogwvie kuciomai.
HyknenHoBble KHCIOTHI, WX poib B Kkierke. Mcropus msyuenus. JJHK — monekyna XpaHeHus HaciencTBeHHOM wuHpopmaruu. CTpyKTypHas
opranuzaius JJHK. Camoynsoenue JJHK. PHK, ee Buibpl, 0cOOEHHOCTH CTPOCHUS U PYHKIIMOHUPOBAHUS



AT® — OCHOBHOH aKKyMynsiTop 3Hepruu B kietke. OcoOeHHOCTH cTpoeHus Mouyiekynabl W QyHkinun AT®. Butamunbel, CTpoeHHE, HMCTOYHUK
IIOCTYIUICHUS U POJIb B OPIaHU3ME U KIIETKE.

6. Tecmuposanue no pazoeny «Monexkynapuas ouonocusy»

OcHOBHbIe NOHATUS. AMHUHOKUCIOTH. AHTUKONOH. ['mapodunbHoct. ['mapodobHOCTh. ['mukonporenast. ['yanun. Jlenarypamms. JJHK. Komow.
Kommementrapuocts. Jlunmonporeuasl. Jlokyc. Makposnementsl. Mukposnementsl. Monomep. Hykmeomnporeuasl. Hykneotua. Ocmoc. [lomumep.
[TomunenTun. [entunnas cesa3p. PHK. Tumun. @epmentsl. Luto3un. Ypauui.

Me:xnpenamernble cBa3u. Heopranuueckast xumus. XumMudeckue 3neMeHThl nepuoandeckoit cuctemsl J[.M.MenneneeBa. MoHbl (KaTHOHBI U aHHOHBI).
Bona u npyrue HeopraHMdeckHe BeEIeCTBa, CTPOCHHME MOJIEKYN M cBOMcTBa. Jluccoumarus snekrposnToB. Opranuyeckas XuMus. OCHOBHBIE TPYTIIIbI
opraHuueckux coeanHeHuil. bygepueie pactBopsl. @usnka. Ocmoruueckoe nasienue. Auddysus u ocmoc.

Pa3nen 2. Pemenue 3aaau no teme «Lurosiorus» -11yacos
3akpenJieHue OCHOBHOI'O CO/IeP:KAHMS TeM B Xo/ie pellleHHsl OMOJOrHYeCKUX 3a/1a4:
1. Lumonocus xax Hayka.

[Ipeamer, 3amaun 1 METOBI COBPEMEHHOMN ITUTOJIOTHU. MECTO IIUTOJIOTUH B CHCTEME €CTECTBEHHOHAYYHBIX M OMOJIOTHYECKUX HayK. McTopus pa3BuTus
nutosiorus. TeopeTudeckoe W MPaKTUUECKOe 3HAYCHHE IUTOJOTUYECKUX WCCIICOBAHUM B MEIUIIMHE, 37PaBOOXPAHCHHH, CEIHCKOM XO3SHCTBE, Jeie
OXpaHbl IPUPOJIBI U APYTUX chepax YeTOBEUECKOU NeSTEIbHOCTH.

Uctopus otkpeiTe kinetku. Kinerounas teopus. OCHOBHbBIE MOJIOKEHUS MEPBOM KIETOYHOM Teopur. COBpPEMEHHAsl KJIETOYHAsl TEOPHsl, €€ OCHOBHBIE
MOJIOKEHUS U 3HAYEHHE [T Pa3BUTHS OMOJIOTHH.

2. CmpoeHue K1emxu u eé opeanouosl.

[1nazmaTuueckast memOpaHa u obosouka kietku. CTpoeHue MeMOpaHbl KJIeToK. [[poHMKHOBEHHE BEIllIeCcTB uepe3 MeMOpaHy KJieTok. Busl Tpancnopra
BEIECTB Yepe3 IUTOIUIa3MaTHYeCKyl0 MeMOpaHy KJIETOK (TacCUBHBIM M aKTHUBHBIA TPAHCHOPT, SK30LIMTO3 U SHAOUUTO3). OCOOEHHOCTH CTPOEHUS
000JI04€K MPOKAPUOTHUECKUX U FYKAPUOTUUECKHX KIIETOK.

[uTomnasma u ee CTpyKTypHbIE KOMIOHEHTHL. OCHOBHOE BEIIECTBO IIUTOILIA3MBbl, €r0 CBOMCTBA U (PYHKIUU.

SAnpo unrepdazHoil KiIeTKH. XUMHUYECKHH COCTaB U CTPOCHME si[pa. 3HAYeHHE A]pa B OOMEHE BEIIeCTB U Iepejaue IeHeTUYecKoil nHdopManuu.
SAnpeIKo, 0COOEHHOCTH CTPOCHUSI U (PYHKUIHUU. XPOMOCOMBI, TIOCTOSTHCTBO umclia U (popmbl, TOHKOE cTpoeHue. [lonarue o xkapuotune. ["anmonnHeiii u
JUTUIOUAHBIN HA0OPBI XPOMOCOM.

Anmnapar ['onpmxu. CTpoeHue, paciosiokeHne B KIETKaX >KUBOTHBIX M pacTeHUM, QyHKUIMU anmnapara ['oabIKu: CHHTE3 MOJMCAaXapuaI0B U JHUIHIOB,
HAKOIUICHHE M CO3PEBaHUE CEKpeTOB (OENKH, JTUMUABI, MOJIMCaXapH/ibl), TPAHCHOPT BELIECTB, POJb B (HOPMUPOBAHMM ILIA3MATUYECKON MeMOpaHbl U
mu3ocoM. CTpoeHune U PyHKIUU JTH30COM.

OupomnazMarudeckas cetb (JIIC), ee Tumbl. OcoOeHHOCTH CTPOEHHS arpaHyaspHOW (Tiaakoil) u rpaHymsipHoi (mepoxoBartoif) DIIC. 3naueHue
rinagkoit OIIC B cuHTe3€ moucaxapuI0B U JIMIHJIOB, UX HAKOTUIEHUHU U TpaHcnopre. 3amutHast QyHkuust DI1C (M30msmust 1 HeWTpanu3amus BpeaHbIX s
kieTku BemiecTB). Oyukiuu mepoxoaToi DIIC (ydactue B cMHTE3e OEIKOB, B HAKOIUIEHWH OENKOBBIX MPOJIYKTOB M MX TPAHCIOPTE, CBS3b C IPYTHUMHU
OpraHougaMu U 000JIOUYKOU KIETKH).

PubocoMbl, 0cOOEHHOCTH CTPOCHUS U pOJIb B OnocuHTe3e Oenka. [TonupubocoMsl.



Bakyouu pacTuTenbHbIX KIETOK, UX 3HaueHue, cBsi3b ¢ DIIC.

[TnacTuael: NEMKOIIIACTBI, XJIOPOIUIACTHI, XpomorutacThl. OcoOeHHOcTH, cTpoeHue u ¢yHkuuu twiactua.  JHK mmactun. [lpoucxoxnenue
xJlopoIuiacToB. B3auMHoe npeBpaliieHue miacTui.

MuTtoxoHApuH, CTpoeHHWE (HApY)KHas W BHYTPEHHsAS MeMOpanbl, Kpucthl). Mutoxonapuanbhsie JIHK, PHK, puGocomsr, mx ponb. DyHKIHU
MUTOXOHApHUH. ['UIOTE3bI O MPOUCXOKIEHUU MUTOXOHAPU. 3HaUEHHE BOSHUKHOBEHHS KUCJIO-POJIHOTO JIbIXaHUS B HBOJIIOLIUH.

Knerounsrii nientp, ero crpoenne u QpyHknun. OpraHous IBWKeHUs. KieTouHble BKIIOUEHHS — HETIOCTOSHHBIN OpPraHOW] KJIETOK, 0COOCHHOCTH H
(GyHKIMH.

3. @omocunmes

OOmMmeH BeniecTB ¥ 3Hepruu. [loHATHE O MIIACTUYECKOM U SHEPreTHYeCKOM OOMEHE.

®ortocunrte3. CBeroBas U TeMHOBast (a3bl (POTOCHHTE3a, OCHOBHBIE MPOLIECCHI, MPOUCXOAAIME B 3TU (a3bl. OCHOBHBIE UTOTH CBETOBOM (ha3bl - CHHTE3
ATO®, BbIIETIEHHE KHUCIOpOJa, 00pa30oBaHHME BOCCTAHOBIICHHOTO HUKOTHHaMunaneHuHauHykineotundochara (HAAD -H2). dorodochopunupoBanue.
CymmMmapnHoe ypaBHeHue (otocuHTe3a. [lepBuunbie mpoaykTel ¢poTocuHTe3a. DOTOCHHTE3 U YPOXKal CETCKOXO3AUCTBEHHBIX KYAbTYp. [IyTH MOBBIIIeHUS
MIPOAYKTUBHOCTH CEJIbCKOXO03AMCTBEHHBIX pacTeHuil. K.A. TumMups3eB 0 KOCMAYECKON POJIM 3€JIEHBIX PACTEHUI. XEMOCUHTE3 U €r0 3HaYEHUE B IPUPOIE.

4. Duepeemuueckuti oomeH

DHepreTuyeckrii 0OMeH B KJIETKE U ero OMOJIOrMUeCKUN CMBICI. DTallbl JHEPreTUYECKOr0 0OMeHa, MPUYPOUEHHOCTh 3TUX MPOIECCOB K ONpeAeICHHBIM
CTPYKTYpaMm KJIETKU. 3HaUeHUE MUTOXOHApU 1 AT®D B sHEpreTHuecKOoM 0OMEHeE.

5-7. Buocunmes benxa

BuocunTe3 GenKOB B KJIETKE M €ro 3HadeHue. Pojib reHoB B OnocuHTe3e OekoB. |'eHeTHYecKH KO M €ro CBOKMCTBA. Jrtalbl OMocuHTE3a Oelka.
Peakun maTpuunoro cunTtesa. Perymnsius cunTe3a 6enkoB. ['eH-perynsaTop, reH-onepaTop, CTPYKTYpHBIC TeHbI, UX B3auMojeicTBue. [Ipunnun oOpaTHO#M
CBSI3M B perynanuu GpyHkuuoHupoBaHus reHoB. CoBpeMeHHbIE IPECTABICHUS O PUPOJIE FeH

8. Tunwi denenus kiemox

Ku3HeHHbI 1UKIT KIETKW W ero stanbl. [loAroroBka KIETKM K JAeleHUI0 — uHTepdaza, ee Nepuoiabl (MPeCHHTETHUYECKUH, CHHTETHYECKHIA,
MMOCTCUHTETUYECKUI). bronornyeckoe 3nauenne uHTepdazbl. Anontos. MUTOTHIECKUN ITUKIL.

AmuUTO3 U ero 3HaueHue. MUTO3 - IUTOJIOTHYECKas OCHOBA Oecrojioro pasMHoxkeHus. Pazbl MUTO3a, UX XapakTepucTtuka. CTPYKTypHbIE U3MEHEHUS U
¢buznonornueckue 0COOEHHOCTH OPraHOUAOB KIETKH BO BpPEeMsS MHUTOTHYECKOIO JelieHus. BepereHo aeneHus, cTpoeHue U (YHKUIHUU HUTEH BepeTeHa.
buonornueckoe 3HaueHrEe MUTO3A.

Meiio3 - nuTosIoTHYECKasi OCHOBA MOJIOBOTO pa3MHOXKeHUs. [lepBoe nenenue meiiosa, ero (aspl, UX XapakTepUCTUKA. YMEHBIICHHE YUCIIa XPOMOCOM
KaK pe3ysbTaTr nepBoro JeneHus. Bropoe nenenue meiosa, Gas3pl, uX xapakrepuctuka. bruogornyeckoe 3HaueHne Meno3sa.

9. Bbecnonoe u nonogoe pasmuodicenue.

@®opmbl U cIOCOOBI Pa3MHOKEHHs OpraHn3MOB. becrosioe pa3MHoOkeHHe, ero BUbl U 3HadeHue. [looBoe pa3MHOXKEHHE, €r0 BUbI U HBOJIOIMOHHOE
3HaueHue. OOIas XapakTepuCTUKa U OCOOECHHOCTH Pa3MHOMKEHHS OCHOBHBIX TPYII OPraHU3MOB. Pa3BuTHE MYXKCKUX H >KEHCKHUX TOJOBBIX KJIETOK Yy
YKUBOTHBIX U PaCTCHUM.

10. Oumocenes — unousudyaivbHoe pazgumue OpeaHu3Mos.



OmnonotBoperre M ero Tumbl. OIJIOJOTBOPEHUE W PA3BUTHE 3apOJBINIAa Y KUBOTHBIX. OCHOBHBIE 3Tambl AMOPHOHATBLHOTO PA3BUTHUS JKUBOTHBIX.
B3aumoseiicTBue uacteil pa3BUBAIOLIETOCs 3apojbliia. bruoreHeTHyeckuid 3akOH, €ro coBpeMeHHass uHreprnperanus. [loctamOpuoHanbHOE pa3BUTHE.
Bpennoe Bnusinue aakorossi, HIKOTHHA, HAPKOTUKOB, 3arPSI3HEHUS OKPYXKAIOIIEH Cpeibl Ha Pa3BUTHE 3aPO/IbIIIA )KUBOTHBIX U YEJIOBEKA.

OO0mast XxapakTepucTUKa U OCOOCHHOCTH PAa3MHOKEHHS BHPYCOB, OakTepHii, BOAOPOCIECH, MOXOOOpa3HbIX, MAaMOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX,
MMOKPBITOCEMEHHBIX, TPUOOB U JninaitHuKoB. CMeHa (ha3 B )KU3HEHHOM IIHKIIC.

11. Tecmuposanue no pazoeny «L{umonocus»

OcHoBHBIE€ MOHATHSHA. ABTOTPO(BI. AMHUHOKHUCIOTHI. AHA00JMU3M. AcCUMIIISIMSA. AHTUKOAOH. Anmapar ['onbmxku. AKTUBHBIM TpaHCHOPT. A3pOOBHI.
bakrepuodaru. buocunres 6enka. bpoxkenne. Bakyons. Bxnrouenus. [Nammonaasnii Habop xpomocoM. Juriongaeiii Habop xpomocoM. I'eH. ['eHeTnueckuit
kon. ['enom. I'enorun. I'mapodunsrocts. ['mapodobuocTs. ['mukosms. I'mukokanukce. 'mukonporenasl. ['pana. ['yanun. [denatypanus. Juccumuisims.
JHK. [lprxatenbHbIi cyocrpar. Knerounoe neixanue. Kapuwomasma. KaraGommsm. Kucnopomusiii stan. Kogon. Kommiementapnocts. Kpucra.
Jlenikormactel.  JIm3ocoma. Jlunomporeuasl. Jlokyc. Makpoanementsl. Matpukc. MaTpudHbId CUHTE3. Metabonuzm. MukpoTpyOouKH.
Muxkpoduinamentsl. Mukposnementsl. Monomep. Hyxneonporeuasl. Hykneorun. Omepon. Opranouasl. Ocmoc. Omnepatop. [Inmactunel. [luHoumros.
[Momumep. Ilomunentua. [lentuanast cBsizb. Ilpoxapuotsl. Pempeccop.  Pubocombl. PHK. CIINUJI. Crpoma. CrpykTypHble TeHbl. TpaHcismus.
Tpanckpunuus. Tpurer. Tumakoun. Tumun. @arouurto3. PepmeHTbl. XyopomiacT. XpoMmaThH. Xpomorwiact. Xpomocoma. LlenTpuosnu.
[uromnazmarndeckas memOpana. [luro3un. Ypamun. @otocuHTe3. XeMOCHHTE3. DK30IHUTO3. DHAOIUTO3. DHIOTUIA3MaTHYECKast CETh. JyKapuoThI. Sapo.
S npsliko.

becrionoe pasMHokeHue. BereratmBHOe pasmHoOxkeHue. 3urota. IlonmoBoe pasmHokeHue. IlouxkoBanue. Amnonto3. JKW3HEHHBIM LMK KIETKH.
Cnepmarozoun. Criopa. finieknerka. AMuto3. Muto3. Meiios. Ileatpomepa. Uatepdaza. Ilpodasza. Anadasza. Meradasza. Tenodaza. BepereHo aenenus.
buBanient. I'eHeparuBHasg TkaHb. ['OMoJIOrMYHBIE XpOMOCOMBI. JIBOitHOE€ omiIog0oTBOpeHUE. 3apojbiimeBblid Memok. Koubroramusa. Kpoccunrosep.
Penykunonnoe nenenume. Cnepmatorenes. Oorene3. JKusHennbii mmki. ['ametodur. Crnopodut. buorenermyeckuii 3akoH. bnactyma. bmacromep.
OmnonotBopenue. OHrorenes. BuyrpenHee omnonorBopeHue. Hapyxnoe omionorBopeHue. 3apojpiiieBble JHCTKU. OpraHorenes. [lapreHorenes.
DOMOpuoHansHOe pazButHe. [loctamOproHansHoe pazButue. Ouiorenes. DkrojgaepMa. DHTOAepMa. Me3oiepma.

MexnpeaMeTHble cBsizu. Heopranndeckas Xxumus. XUMHYECKHE 3JIEMEHTHI Iepuoanueckoi cuctemol J[.M.MennaeneeBa. MoHbl (KaTMOHBI 1 aHUOHBI).
Bona u gpyrue HeopraHmyeckue BellleCTBa, CTPOCHUE MOJIEKYN M cBoMcTBa. Jluccoumanus 3ieKTpoiauToB. OpraHunyeckas Xxumus. OCHOBHBIE T YIIIbI
opranuueckux coenuHeHuil. bydepusie pactBopel. @usuka. Ocmotuueckoe nasienue. Juddysus u ocmoc. borannka. OcOOEHHOCTH CTPOCHHS KIETOK
pacteHuid. OTaMYHs paCTEHUH OT )KMBOTHBIX. 300J10THs. OCOOEHHOCTH CTPOCHHS KIETOK >KMBOTHBIX. OTINYMUS KUBOTHBIX OT paCTEHUN U TpUOOB

boranuka. OcoOEHHOCTH CTPOEHUS U pa3MHOKEeHUs pacTeHuid. BeretatuBHoe pasmHoxkenue. [IpuBuBku. Opranbl pacTeHuil, UX CTpoeHHe U (HYHKIHH.
CrpoeHue 1BeTKa — OpraHa CeMEHHOTO pa3MHOeHUus. OmbuieHue. 3o0onorus. OcoOEHHOCTH Pa3MHOKEHHS JKMBOTHBIX PAa3IMUYHBIX CHCTEMATHYECKUX
rpymnin. CrnocoObl OMIOA0TBOPEHUS Y KUBOTHBIX. [locTaMOpHOHaIbHOE pa3BUTHE HACEKOMBIX. LMK pa3BUTHS 3eMHOBOAHBIX. AHaTOMHS. OCOOEHHOCTH
SMOPHOHAIILHOTO Pa3BUTHS YeIOBEKa

Pasznea 3.Pemenue 3agau nmo reme «I'eHernka»-13 yacos



3akpenJieHue OCHOBHOI'O CO/IePKAHMS TeM B X0/le peleHns 0M0J0rnYecKHX 3a/1a4:
1-2-3. He3zasucumoe nacneoosanue npusnaxkos

[Ipenmer, 3amaun u MeToabl TeHeTUKU. OCHOBHBIE pa3zeiibl TeHETUKU. MecTo reHeTUKH cpeay OMOJIOrMYecKUX HayK. 3Hau€HHUE FeHETUKH B pa3paboTKe
po0OJIeM OXpaHbl IPUPOJIBL, 3PABOOXPAHEHUS, MEAULIMHBI, CETTLCKOTO X03sKcTBa. [IpakTHyeckoe 3HaYeHNE TEeHETHKH.

I".MeHnpenb — OCHOBOTIOJIO)KHUK TeHETUKU. MeTo1 TeHEeTHYEeCKOTO aHain3a, paspadoranusiii I.Mennenem. ['enernueckas cumBonmka. [IpaBuna 3amiucu
CXEM CKpEIMBaHUS.

HacnenoBanue npu MOHOTHMOpPHIHOM CKpelmuBaHMM. JlOMUHaHTHBIE U peleccuBHble Npu3Haku. [lepBbiil 3akoH MeHnzens - 3aKOoH eAMHOOOpasus
rUOpUIOB TEPBOTO MOKoJeHUs. BTopoit 3akon Mennens - 3akoH paciierieHus. [IpaBuno unctotel ramer. LluTonornyeckue OCHOBBI pacIIeIUICHUS MPU
MOHOTHOPUIAHOM CKpelnBaHuu. CTaTUCTUUECKUIN XapaKTep pacllerIeHHUs.

[Tonatne o renax u ajutensax. @eHOTUN ¥ reHoTUIl. ['oMo3urora u rereposurora. Pacuienienue npyu BO3BPaTHOM U aHAJIU3UPYIOIIEM CKPEIIMBAHUH.

HacnenoBanme npu nuruOpuaHoM ckpenuBaHuM. HesaBucumoe KOMOMHMpPOBAaHHME HE3aBUCUMBIX Iap NPU3HAKOB - TPETUH 3akOoH MeHpens.
[uTosnornyeckue OCHOBBI HE3aBUCUMOTO KOMOMHUPOBAHHUS Map MPU3HAKOB.

4-5. Bzaumooeticmaue annenbHulx U HeauleNlbHblX 2eHO8.

HacnepgoBanue mpu B3aMMOJEWCTBUM aAJUIENBHBIX IeHOB. JlommHupoBanue. Hemonnoe nomunHupoBanue. KomomuupoBanue. CBEpXIOMHUHUPOBAHHE.
MHOXECTBEHHBIN aJUIEITU3M.

BsaumopneiictBue HeaenbHbIX TeHOB. HoBooOpaszoBanus mpu ckpemuBaHuu. (OCOOEHHOCTH HAcClEeIOBAaHUS KOJIMYECTBEHHBIX IPU3HAKOB.
KommmumenTtapHocTs. Onucras. [lonumepus. MHOXKecTBeHHOE neiicTBUE T€HOB. [IpuMepbl MHOKECTBEHHOTO JIEUCTBUSI T€HOB. BO3MOKHBIE MEXaHU3 MBI
00BsICHEHUS 3TOTO SABJICHUS. ['€HOTHI KaK IeIOCTHAs UCTOPUYECKH CJIOKUBILIASCS CUCTEMA.

6-7. XpomocomHas meopus HAC1e0CMEeHHOCMU.

SIBieHMe CLETJICHHOTO HACIEI0BaHU M OTPaHUYEHHOCTh TpeThero 3akona Menzens. 3uauenue pabot T.I'.Moprana u ero nikoJisl B U3y4eHUH SIBJICHUS
CleTIeHHOro HacjienoBaHusi. Kpoccunrosep, ero Ouojoruueckoe 3HaueHue. [ eHeTnueckue KapThl XpomMocoM. OCHOBHbBIE MOJOKEHHS XPOMOCOMHOMN
Teopuu HaciencTBeHHocTu. Bkiaa mikossl T.I.Moprana B pa3pab0oTKy XpOMOCOMHOM T€OPUN HACIIECTBEHHOCTH.

8-9. I'enemuxa nona.

I'enetuka nosa. IlepBuyHble M BTOPUYHBIE MOJIOBBIE MPU3HAKKU. XPOMOCOMHASI TEOPUs ONpeneieHusl noJjia. ['oMoraMeTHsli U reTeporaMeTHbIN IOJI.

Tunel onpeaenenus noja. Mexanusm noaJaep:kaHusi COOTHouIeHus nojioB 1:1. HacienoBanue npu3HakoB, CLEIUIEHHBIX C ITOJIOM.
10. 3axonomepHnocmu usmMeHYUBOCHU.

N3menunBocTh. Kiaccudukaiys n3MEeHYUBOCTH € TIO3UIMI COBPEMEHHOM re-HeTHUKH.

Oenorunuyeckas (MoaupuUKalMOHHAsT M OHTOTEHETHYECKas) M3MEHYMBOCTh. Hopma peakiuu u ee 3aBHCHUMOCTh OT reHotumna. CTaTUCTHYECKHe
3aKOHOMEPHOCTH MOIU(PHUKAIIMOHHON U3MEHYMBOCTH; BAPHALIMOHHBIN Psi/i M BapHallMOHHAs KPHUBasl.

I'enoTunuueckass (kOMOMHATHBHAs W MYyTallMOHHAs) HM3MEHYMBOCTb. 3Hau€HHME KOMOMHATUBHOW H3MEHYHMBOCTH B OOBSCHEHHMH HBOJIOIMOHHBIX
MIPOILIECCOB, CEJEKIMHU OPraHU3MOB. MyTallMOHHAs U3MEHUYMBOCTD, €€ BUAbl. MyTanuu, ux npuuuHsl. Kinaccudukanus Mmyranuii o xapakrepy U3MeHEHUs
TeHOTHIAa (TE€HHbIE, XpPOMOCOMHBIE, FT€HOMHbIE, LUTOIIa3MaTHuueckue). [locneacTBus BAMSHUS MYyTareéHOB Ha OpraHu3M. Mepsl 3alIUThl OKPY)KaoLIeH

Cpelbl OT 3arps3HEHUs MyTareHaMH. 3aKOH FOMOJIOTMUYECKUX PSAIOB B HacleACTBEHHON u3MeHunBocTH. H.M.BaBunoBa. DkcniepuMeHTanbHOE O Ty4EHHE
MyTaluu.




11-131 enemuxa wenosexa
I'enetuka yenoBeka. YenoBek kKak OOBEKT T€HETHUYECKUX HCCIIEIOBaHHI. MeTopl M3ydeHHUs HACIEACTBEHHOCTH YEJIOBEKA: T'eHEaJOTMYeCKHil,
OJIM3HEIIOBBIH, TUTOTCHETHYSCKUN, THOPHIN3AINS COMATUICCKUX KIIETOK.
HacnenctBennbie 00JIe3HH, WX PacHpOCTPAHEHWE B MOMYJAIMSIX 4YeIOBeKa. Mepbl NMPOQHUIAKTHKA HACIEACTBCHHBIX 3a00JIeBaHWN YEIOBEKA.
Bpennoe BiMsiHUME aJIKOT0JIs1, HIKOTUHA U HAPKOTHYECKUX BEUIECTB HA HACJIEJACTBEHHOCTh YEJOBEKa. MEIMKO-reHETHYECKOE KOHCYIbTHpOBaHue. Kputuka
PaCHCTCKHUX TEOPHUH C MO3ULUKA COBPEMEHHON M€HETUKMU.

OcHoBHble nousTus. ['eneruka. I'mbpunonorndeckuit meroa. HacnencrBenHocts. M3meHunBOCTh. Asienb. ANbTEpHATUBHBIE MPU3HAKH.
I'enotun. ®enorumn. ['ereposurora. 'omo3urora. I'mbpua. JloMuHaHTHBIN npu3HaK. PereccuBHbBIN Npu3HaK. AHAIM3UpYIolee CKpelnuBanue. Bo3BpaTHoe
ckpermuBanue. Jlurereposurora. [lomuruOpuaHoe ckpemmuBanue. KommmnMentapHoe peiicTBue reHoB. OJnwucta3. [lomumepus. I[lneifiorporus.
MuoxectBenHbId autenu3Mm. KogomunupoBanue. CepxaomunupoBanue. Hemonmnoe nomunupoBanue. CuersieHHOE HacienoBaHue. ['pymnmbl ClErIeHH s1.
Kpoccurrosep. KpoccoBepHbie 1 HEKpOCCOBEPHBIE TaMeThl. AyTocoMBl. ['eTeporamerHblil mmoi1. 'omorameTHsbIi noJi. CHEIUIEHHOE € MT0JI0M HacJIeJOBaHNUE.
deHoTUNIUYECKAs W3MEHYMBOCTh. MoAu(UKAIMOHHAsT W3MEHYMBOCTh. Bapuwanta. Bapuanmonnbiii psna. Bapuanumonnas kpuBas. Hopma peakium.
OHTOreHeTu4ecKasi U3MEHYUBOCTh. [ €eHOTUNMYECKAsi U3MEHYMBOCTh. MyTallMoHHAs U3MEHYMBOCTh. MyTtannu. Myrarensl. ['eHHbie MyTaiuu. ['eHOMHbIE
MyTaruu. XpoMocomHbie myTanuu. KomOnHatuBHass n3MEeHYUBOCTh. [luTomnasmarndeckass n3MeHUYHBOCTh. ClTIOHTaHHBIE MyTaluH. JleTanpbHbIe MyTa .
3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEICTBEHHOW U3MEHYUBOCTH.
I'enetnka uvenoBeka. HacmenctBenneie Oone3Hu. AnbOnHu3M. bimsHenoBwiid meton. ['emodwmmms. 'nOpuan3anus cOMaTHUeCKUX KJIETOK. Meauko-
reHeTudeckoe KoHcyapTupoBanue. [lomunakrims. [lonmymsanuuoHHBINA METO.

Me:knpeaMeTHble CBA3M. OJKoJiorus. OxpaHa OpUPOAbl OT BO3JCUCTBUS XO3AMCTBEHHOW JACSATEIBLHOCTH 4esIOBeKa. Teopusi HBOJIOLMH.
3HavyeHNEe M3MEHUYMBOCTH B 3BOJIONMH. Pusuka. MoHu3upyroee uU3y4eHUe, MOHATHE O J103€ M3Jy4EeHUS U OMOJIOTHMYecKoW 3ammrte. Xumus. OxpaHa
MIPUPOJIBI OT BO3ICHCTBHSI XUMHUECKHUX ITPOU3BOICTB.

Heopraanueckas xumusi. OxpaHa IpUPOJIbI OT HETATHBHOTO BO3ACHCTBHUS OTXOJIOB XUMHUYECKHUX MPOU3BOJCTB. Du3nka. PEHTreHOBCKOE M3IIy4eHHE.
[TonsaTHe 0 H03€ U3TYYCHHS U OMOJIOTUYECKON 3aIlnTe.

Tecmuposanue no kypcy «Pewenue duonozuueckux 3aday 8 xooe noocomosku k EI'Q» - 1 uac
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Yuawueca oonscuvt 3namo:
e  OCHOBHBIC MTOHATHS MOJICKYJISIPHON OMOJIOTHH, IIUTOJIOTUU W I'CHETUKH,
e  ANTOPHUTMEI pelIeHHs 3a/1a4, HEe BXOISIINE B 00s13aTeIbHBII MHHUMYM 00pa3oBaHus (0a30BOTO ¥ MOBBIIIEHHOTO YPOBHS CJIOKHOCTH),
e  Odopmienue 3a1a4 Ha Enunom ['ocymapcTBEHHOM dK3aMeHE 10 OMOJIOTHH;
Yuawueca ooncnvt ymems:
e Pemars HecTaHAAPTHBIE OMOJOTHYECKUE 3a/1a4H, UCIIOJIb3YS Pa3IUYHbIC aJITOPUTMBI PELICHNUS,

e Pemarh pacuéTHble OMOJIOTHYECKUE 3aJa4M C MPUMEHEHHE 3HAHUN 10 XUMHUHU U MaTEMaTHKE;
e VYcTaHaBIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3H, JIEIaTh 0000IIEHHUS], TOTIOJHATh U CHCTEMAaTU3UPOBATh MOJy4YE€HHBIE 3HAHMUS;
e [IpumeHsTH 3HAHUS B HOBBIX M U3BMEHEHHBIX CUTYAIIUSX;
e Pemarhs OMOJOTHYECKUE 3a/1aUM Pa3HBIX YPOBHEH CII0OKHOCTH, COOTBETCTBYIOIIME TpeboBaHusIM BY30B ecTecTBEHHO-HAYYHOTO MPOUIIS;
e [lonb3oBaTbCs pa3IMYHBIMU TOCOOUSMU, CIIPABOYHOM ITUTEpaTypoil, IHTEpHET-UCTOUHUKAMHU.
TEMATHYECKOE IINTIAHUPOBAHUE
11 KJIACC
Ne i/ HanmeHoBaHMe pa3jae/ioB U TeM POrpaMMBbI B DJieKTpoHHbIE (IU(PPOBbHIE)
cero oOpa3oBaTe/ibHbIE pecypchl
bu6moreka [IOK
I Brenenne 2 https://m.edsoo.ru/7t41cc74
2 Pa3zneu 1. Pemienue 3axa4 no reme «MoviekyjasipHast 6 bubnuoreka [JOK
OMoI0rHs» https://m.edsoo.ru/7t41cc74
bu6mmoreka [IOK
3 Pa3znen 2. Pemenne 3apa4 no teme «llurosorus» 11 https:/m.edsoo.ru/7f41cc74
bubmuoreka [JOK
4 Pa3nen 3.Pemenue 3axa4 no treme «I'eHeTHKA» 13 https://m.edsoo.ru/7f41ccT4
5 PesepBHOE BpeMst 2 bubmotexa [IOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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INOYPOYHOE IINTAHUPOBAHUE

Ne Tema Ko Hara o [Hara mo [Tpumeuanu
n/n J-BO | IJIAHY daxty
JacoB
1 Beenenne- 2 4 Benenue B npeamer 1 ]07.09.2023
Pemenne 3agau mo reme «OCHOBHBIC CBOMCTBA KUBOT0. CHCTEMHAs 1 14.09.2023
OpraHu3aIus >KU3HU»
3 Paznen I. Moaekyasipuasi 6uojiorusi - 6 4 1 |21.09.2023
Pemenue 3agau no reme: « XMMHUYECKUM cOCTaB KJIeTKU. Heoprannueckue
BEIIECTBAY
4 Pemenue 3aga4 o teMe: « XUMHYECKUI KJIESTKUA. YTUIEBOAEL. JIMIIHIBDY. 1 28.09.2023
5 Pemenue 3aga4d mo teMe: « XUMHYECKHI cOCTaB KiIeTKU. beakny. 1 05.10.2023
6 Pemenue 3agau no reme: « XMMHYECKUM COCTaB KJIETKU. HykienHoBbie 1 12.10.2023
KUCHOTEL. ATD»
7 Pemenue 3aga4 no reme: « XMMHUYECKUM cOCTaB KJIETKU. HykienHOBbIE 1 19.10.2023
KHUCIOTEL. ATD»
8 TectupoBanue no pazneny: «MoJeKynsipHas OMOJIOTHsI» 1 |26.10.2023
9 Pazgen II. Hutoaorus - 11 u Pemenne 3agau mo teme: «lluTonorus kak 1 09.11.2023
Hayka. Kierounas Teopus»
10 Pemenue 3agau no teme: « CTpoeHUE KIETKH U €€ OpraHOUIbI» 1 16.11.2023
11 Pemrenue 3agau mo teme: «@otocuHTE3N 1 23.11.2023
12 Pemenne 3aga4 mo reme: « DHEPreTUUECKUI OOMEHY 1 30.11.2023
13 Pemtenue 3amay no reme: «buocuaTe3 OEIKa)») 1 07.12.2023
14 Pemtenue 3amay no reme: «buocuaTe3 OEIKa)) 1 14.12.2023
15 Pemtenue 3amay no reme: «buocuaTe3 OEIKa)) 1 21.12.2023
16 Pemenue 3agau no teMe: « TUIIBI A€IeHUS KIETOK) 1 |28.12.2023
17 Pemrenue 3amau o reme: «becnosioe 1 MoJI0BOE pa3MHOKEHUE)» 1 | 11.01.2024
18 Pemrenue 3agad no reme: «MHauBuayanbHOE pa3BUTHE OPraHU3MOB) 1 | 18.01.2024
19 TectupoBanue 1o pazaeny «Lurosorus 1 |25.01.2024
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20 Paznen III. I'eneruka - 13 4 1 |01.02.2024
Pemenue 3agau no reme: «He3zaBucumoe Hacneq0BaHUE MPU3HAKOBY

21 Pemenue 3amgau o reme: «HesaBucumoe Hacae10BaHUE MPU3HAKOBY 1 | 08.02.2024

22 Pemenue 3agau no reme: «He3zaBucumoe Hacaeq0BaHUE MPU3HAKOBY 1 | 15.02.2024

23 Pemenne 3amau no teme: «B3auMoaelicTBIE T€HOBY 1 |22.02.2024

24 Pemenne 3amau no teme: «B3anmoielicTBHE TE€HOBY 1 |29.02.2024

25 Pemenne 3agau mo teme: 1 |07.03.2024
«XpoMOCOMHas TEOPHUSI HACTEACTBEHHOCTH

26 Pemenne 3agau mo teme: 1 14.03.2024
«XpoMOCOMHas TEOPHUST HACTEACTBEHHOCTH

27 Pemenne 3agau mo teme: 1 |28.03.2024
«I'eHeTHKa 1I0JIaY

28 Pemenne 3amau no teme: 1 04.04.2024
«I'eHeTHKa 1I0JIaY

29 Pemrenne 3agad mo reme: «3aKOHOMEPHOCTH U3MEHYHBOCTH 1 | 11.04.2024

30 Pemenne 3amau no teme: «I'eHeTHKa 4eIOBEKAY 1 18.04.2024

31 TectupoBanue 1o Teme: «I'eHeTuKa» 1 ]25.04.2024

32 TectupoBanue mo kKypcy «PemnieHne OMOIOTHUUECKHUX 3a71a4 B XOJI€ TIOATOTOBKHU 1 16.05.2024

K EIO».
33 AHaJIN3 TECTUPOBAHUS 1 ]23.05.2024
34 3akiIroueHue 1

13




NH®OPMALMNOHHOE OGECIIEYEHHUE
Memoouueckue nocoous u 0onoJIHUmMeENbHAA TUMEPAMYPA
JIumepamypa ons yuumens.

1. Bepkunbmut M.B., 'marones C.M., Banosa H.I1., ®puaman M.B., ®ypanes B.A., Uyd B.B. Meroanueckoe mocobue k yaeOHuKy “O0mas
ouomorus’ - M.: MHUPOC, 2010. — 93c.

2. H.J.TI'aneea.,«Cto npuéMOB Jyis yueOHOT0 ycrexa ydeHHKa Ha ypoKax OMOJIOTUH»-METOAnYEeCKoe nocodue A yuurens, Mocksa: «5 3a
3HaHuA»,2016T.

3. Tun A.A. Ilpuemsl nenarorndeckoit Texuuku. — M.: Bura-IIpecc, 2012. — 86¢.

4. Jmurpuena T.A., Cymaroxun C.B., I'ynenkoB C.U., Mensenesa A.A. buonorus. Yenosek. O0uias Ouonorus. Bonpocsl. 3ananus. 3agauu. — M.:
Hpoda, 2012. — 144c.

5. Myprazun [''M. 3anaun u ynpaxuenus no o6mei 6nonorun. [locobue nns yaureneit. — M.: [Ipocsemienue, 2001 —192c.

6. Ilerynun O.B. DnektuBHble Kypchl. UX MecTo U pojb B Onosiornueckom oopasoBanuu.// “buonorus B mkose”. — 2004. - Ne7.

7. Tlonomapera 1.H., Comomun B.II., CunensauxoBa I'.Jl. O6mas metoauka ooydaenust ouonorun. M.: M3natensckuii nentp “Axamemus’, 2013. —

8. Bsiconkas M.B. TpennpoBounsie 3anaun. Boarorpan. Yuurens: 2005. 148c.

9. T'ynses B.I'. 3agaunuk no reneruke. M. Konoc2000.

10. Kyamenko B.C., [laceunuk B.B. buosorus. llIkonsHas omummuana. ACT - Actpens. M.2012. 300c.

11. A.B. [lumenos. Ypoxku 6monoruu B 10 — 11 knaccax, pazBépHyToe miianupoBanue (B 2 dactiax. — SpocnaBnb, - Akagemus pa3sutus, 2016

12. TIumenoB A.B. Ypoku buonoruu. Spocnasis. Yuurens roga Poccun: 2013. 270c.

13. Pugurep O.H. buosorusi. Dxosorus. Kk3aMeHallMOHHbIE BONPOCHI M 0TBETHI. M.“AcT-npecc mkomna” 2013. 54c.

14. TIporpammsl ajist 0011€00pa30BaTENBHBIX MIKOJI, TUMHA3UH, aureeB. buonorus. 5-11 kmacc. M.: [Ipoda, 2015. — 224 ¢

15. KOpkosa U.N., lllumkeBud M.JI O6mas 6uonorus: 10 knacc: Iloypounsie Tectsl: TeMaTnueckuii KOHTPOJIb. Y U4eOHO-METOIMYECKOE TToCoOue -
Mu:FOnunpecc,2014.- 192c.

16. B.IO.Kpectesaaunos,l".b.Baitnep.CoopHuK 3a1a4 1o reHeTuke ¢ pemeHusmu.-Caparos: «Jlunei»,1998.-156¢.

17. b.X.CoxosoBckas. 120 3agau o reneruke(c pemenusmu).M.: Lleatp PCITN,1991.-88c.

18. C.J.dukapés ['eneruka : CoopHuk 3amad.-M.: UznatenbctBo «IlepBoe ceHTsaops»,2012.-112c¢.

19. C.M. bensnuna, K.A.Ky3pmuna, 1.B.Cepreesa u ap. Pemenue 3anau no reseruke.CI'MY,2009.

20. 3. Imutpuena T.A., Cymatoxun C.B., I'ynenkoB C.U., Mensenesa A.A. buonorus. Uenosek. Obmas 6uonorus. Borpocsl. 3ananus. 3agaun. — M.:
Hpoda, 2002. — 144c.

Jumepamypa ona yuawjuxca.
1. TL.M Bbopoaun, JI.B. Beicorkast, .M. [Ipmviui u ap. buonorus (o6mias 6uonorus), yaeounuk s 10 — 11 kmaccos 061eoOpa3zoBaTenbHbBIX
yupexieHuit; npouiabHbIil ypoBeHb; 1 yacts . — M.; [Ipocsemenue. - 2006.



2.

I''"M. Hpmvmun, O.B. Cabnuna, JI.B. Beicorkas, [1.M. Bopoaun. O6miast Guonorus: mpakTukyM it yaanmxces 10 — 11 ki1, 06meodpa3oBaTeIbHBIX

yUpeXAeHUH; TPOPUIBHBIN YPOBEHD

3.
4.
5.

SApeiruna B.H.buonorus st nocrynatonux B BY3e1. M. “Beiciias mkona”1998. 475c.
O.b. I'mranu. O6mas ouosiorust, 9 — 11. Tabaunel, cxeMmsl. — M.; - Biagoc, - 2007
PyBunckuii A.O., Beiconkas JI.B., 'marosieB C.M. O6mast 6uonorus: Yueonuk uist 10-11 kraccoB MIKOJ ¢ yriayOJICHHBIM U3ydeHHUEM OUOJIOTHH. —

M.: IlpocBemenue, 1993. — 544c.

6.

O6mas 6uonorus. 10-11 kmace: yue6.amsio0meoopa3oBar. yupexxaennii / A.A.

Kamenckwuii, A.E. Kpuckynos, B.B. ITaceunuk. — M.: [Ipoda, 2005. — 367 c.

7.

Crpsirun C.®. buonorus: Ilogroroska k EI'D: YuebHo-MeToanueckoe nocodue - CapaTos:

JInnen, 2005. - 128 c.

8.

C.I'. MamosnroB, B.b. 3axapos, T.A. Ko3nosa. OcHOBbI Onosnoruu (Kypc amis

camoobpazoBanusi). — M.; [IpocBemenune, 1992

9.

baryes A.C., I'ynenxoBa M.A., EneneBckuii A.I'. u nip. buosnorus: bonbuioi cipaBoyHUK A1 MIKOJIBHUKOB U MOCTYMHAIOIMIKX B BY3bl. - M: [Ipoda,

2004.10

10.
1.
12.
13.
240 c.
14.
15.

bonrosa 1.B. Coopuuk 3amau mo obmieii omnosorun. — M.; «Onuke 21 Bex», - 2005.

Kamenckuii A.A. buonorus: IlomHbri Kype 0011e00pa3oBaTebHON CpeTHEN TITKOJIBI:

Y4ebHoe mocobue 1 MKOJIBHUKOB M a0UTYpUeHTOB - M: Dk3ameHn, 2002. - 448 c.

Kepebmora E.JI. buosnorus B cxemax u tadnumax: [locooue s mkoapHUKOB U adbutypueHToB - CI16: Tpuron, 2005. - 128 c. M: [Ipoda, 2005. -

Jlemesa H.A., Kammtok JI.B., JIucos JI.JI. buonorus B Bompocax u otBetax. - M.: Ponsd. 1999. — 496¢.
bornanoga T.JI., Conomora E.A. buonorus. CipaBounoe moco0ue Ajis cTapiiekiaaccCHUKOB 1 noctymaromux B BY3s1. — M.: ACT-ITPECC HIKOJIA,

2002. — 816c.

16.
17.

Nk W=

Kupeea H.M. buosorus s nocrynaromux B BY3s1. CiocoObI penienus 3aaa4 mo reietuke. — Bonrorpan: Yuurens, 2003. — 50c.
Camoyuutenb a5 peuieHus 3aaad no reseruke. 2 yactu. [.W. [ToaropHosa. B «Ilepemena"1988r.

Humepnem-pecypcut
http://www.eidos.ru — DiA0C-1IeHTp AUCTAHIIMOHHOTO 00pa30BaHUs
http://www.km.ru/education - Y4yeOnble MaTepualisl u cioBapu Ha caiite «Kupunn u Medoauii»
http://school-collection.edu.ru/catalog/search - Enunas xomnekius uudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
http://window.edu.ru/window/ - eAMHOE OKHO JOCTyIa K 00pa3oBaTelIbHBIM pecypcam MHTepHeT o Ouooruu.
http://ic.krasu.ru/pages/test/005.html -TecTbI MO OHOJIOTHH.
http://www.kokch.kts.ru/cdo/ - TectupoBanue On-line o Guonoruu ans ydammuxcs 5-11kmaccos.
Jlpyrue uHTepHEeT- pecypchl Ha YCMOTPEHUE YUUTEN U 00y4Jaronuxcs
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