MynununanbHoe Ka3éHHOE 0011e00pa3oBaTesibHOE yupexkIeHue «Jlypanruackas cpennsisi 0061eo0pa3oBaTeibHas KO

Ui, YTBepmaaro
ZEBpeKTOp MIKOIBI

PABOYASA TIPOI'PAMMA DJIEKTUBHOI'O KYPCA ITPO®UJIBHOI'O OBYUEHUSA

«PenreHne OMOJIOrHIECKHUX 3a1a49»

11 xnacc

KomnnuectBo yacos: Bcero 34 yaca; B Hegeao 1 qac.
Pabouyro nporpammy cocraBuina CyneliMaHoBa a.A., y4uTeIb OMOJIOTHH
PaccmoTpeno Ha 3acenanuu
MEeAarornyeckoro COBETa IIKOJIbI

npoTokoi Nol oT «30__ » 2023 .

2023 - 2024 y4eOHblii TOA



HOACHUTEJIbBHAA 3AIIUCKA

[Mpemaraemserii kypc paCuutan 34 yaca (1 yac B HEIEN0), on noodepicusaem u yernyonsem 6a308vle 3HAHUSL NO OUONOSUU U HANPABIEH HA
Gopmuposanue u pazsumue OCHOBHLIX Y4eOHBIX KOMNEeMeHYull 8 X00e peulenus OUOI0SULEeCKUX 3a0ad.
Craryc 1I0KYMeHTa

[Iporpamma (akynpTaTBa 10 OMOJIOTUH COCTaBJIEHA HA OCHOBE HOPMATUBHBIX JIOKYMEHTOB!

o OenepanbHblit 3aKk0H PO o1 29.12.2012 Ne 273-D3 "O6 obpazoBanuu B Poccuiickoit denepanuun«, cr. 2, m. 9;

o OeepanbHbBIN TOCYIaPCTBEHHBIN 00pa30BaTeNIbHBIN CTAHIAPT;

encbM0 MunucTepcTBa o6pazoBanus U Hayku P® ot 19 ampens 2011 r. Ne 03-255 «O BBegeHuu ¢enepaibHOTO rOCyIapCTBEHHOTO 00pa30BaTeIbLHOTO

cTaHapTa o01iero oopazoBaHusm;

® dhenepanbHbIN NepedyeHb Y4eOHMKOB, PEKOMEHI0BaHHBIX MUHHCTEpCTBOM 0Opa3oBaHMsl M Hayku P K MCHOIB30BaHUIO B 00pa30BaTeIbHOM IPOLIECCE B

00m1e00pa3oBaTeNbHBIX YUpexkaeHusx, Ha 2023-2024 yu.r.,

e1cbM0 MuHucTepcTBa 00pazoBanus U Hayku PO Ne 08-1786 ot 28.10.2015 r. «O pabouux mporpaMmax ydeOHBIX MTPEAMETOBY;
®ocHoBHas obpaszoBarenbHas nporpamma MKOYVY «/lypanrunckas COIL»

Konuenuusa npozpammel Kypca3zaxiioyaeTcsi B TOM, 4To €€ pa3palboTKa cBsi3aHa C pa3pabOTKON CHCTEMbI CIENHUATU3UPOBAHHON MOIrOTOBKHU
(nmpodunbHOrO 00y4eHHs) B CTapLIMX KJlaccaX M HaIlpaBJIeHa HA pealM3alyio JIMYHOCTHO - OPUEHTHPOBAHHOIO Mpoliecca, MPH KOTOPOM MAaKCHMAaJbHO
YUUTBHIBAIOTCS MHTEPEChl, CKIIOHHOCTH, U CIIOCOOHOCTH CTapIIeKIacCHUKOB. OCHOBHOM aKLEHT Kypca CTaBUTCS HE Ha MPHOPUTETE COAEpKaHMA, a Ha
MIPUOPUTETE OCBOCHMS YYAIIUMUCS CIIOCOOOB JEHCTBUN, HE HAHOCS YIIEpO caMOMy COJEP)KaHUIO, T.€. PAa3BUTHIO MPEIMETHBIX U MEXKIPEIMETHBIX
KOMIIETEHIIMI, YTO HAXOAMUT OTPaKEHHE B KOHTPOJIBHO-U3MEpHUTENbHbIX MaTepuanax EI'D. Kypc TecHo cBs3an ¢ ypokamu oOmeil  Ouosiorud u
cootBeTcTBYeT TpeboBanmsim OI'OC.

Axmyanbnocmpy yMEHUS peliath 3ajadd Mo OMOJIOTUM BO3pacTaeT B CBA3M C BBeAeHueM EI'D mo Ouonoruu, a Takke € TeM, 4TO HEOOXOIUMO
MPUMEHSTh 3HaHUs Ha npakTtuke. Kypc TecHo cBsi3aH ¢ ypokamu o0mieil 6uonoruu u cooTBeTcTByeT TpeboBanusm DPI'OC.

Pemenune 3amay mo OHOJOrHM AaeT BO3MOXKHOCTH JIydllle TO3HAaTh (yHAaMEHTajdbHble OOLIEOMONIOrHYecKUe MOHATHSA, OTPaXKaroIIue CTPOCHUE U
(GYHKIIMOHUPOBaHUE OHOJOTMYECKHUX CUCTEM Ha BCEX YPOBHSAX OpPraHU3allid >KU3HHU.

Pemenune 3amgay mo OMOJIOTHU MO3BOJIAET TaKXke YrIyOUTh W 3aKpeluTh 3HaHUA MO pasjnenaMm  obmiedt Ouosnoruu. OrpoMHYIO Ba)KHOCTH B
HEMpPEepPhIBHOM 00pa30BaHUU MPUOOPETAIOT BOIMPOCHI CAMOCTOSITENFHOM pPabOThl YUYAIIMXCS, YMEHHE MBICIUTh CAMOCTOSITEIFHO M HAaxXOJHTh pEIICHUE.
Coznarorcsi ycrnoBus sl MHAMBUAYATBHON W TPyMmoBod (opMm AedaTenbHOCTH ydammuxcs. Takoe coueTaHne ABYX (OpM OpTraHU3alUU CaMOCTOSITEIbHON
paboThl HAa ypOKax aKTHUBU3HMPYET CIAOBIX YYAIIMXCS U JaeT BO3MOXHOCTh UG GEpeHIIUPOBAaTh MOMOIIL, CHOCOOCTBYET BOCIUTAHHIO B3AaMMOIOMOIIHA U
KoJutekTuBu3Ma. Co3/1aeT Takke YCIOBHS Al OOyYeHHs ydalluxcs CaMOKOHTPOJIO U CAMOOIEHKE. DTO GOPMHUPYET TBOPUYECKOE OTHOUIEHHE K TPYAY
BaKHOE I YeloBeKa Jt000i mpodeccuu U sBIsSeTCsS BaXKHBIM YCIOBHEM YCIIEUTHOTO, KAYECTBEHHOTO BBIMIOJIHEHUS UM CBOUX OOS3aHHOCTEH.




Ocodennocmamu _npozpammol _KypcasiBIISICTCS. TECHasl CBSI3b €ro COJCpXaHUS C ypoKamu oOOmieid OWOJIOTMH M COOTBETCTBHE TpPEOOBAHHSIM
I'ocynapctBenHoro cranaapra. llogbop marepuanoB i 3aHSITHM OCYIIECTBISETCS  HAa OCHOBE KOMIIETEHTHOCTHO - OPHEHTUPOBAHHBIX 3a/laHuM,
HANpaBJICHHBIX HA Ppa3BUTHE TPEX ypOBHEH 0OYUEHHOCTHU: PEIPOAYKTHBHOTO, IPHKIATHOTO U TBOPUECKOTO.

Llenvio kypca agnaemea:

e CopeiicTBoBaTh (DOPMHUPOBAHMIO MPOYHBIX 3HAHWKA IO 00IIel OWOJIOTHH, YMEHUHN M HaBBIKOB pENICHUS 3a1ad it caadu EID.

¢ O600IUTh, CHCTEMATU3UPOBATh, PACHIMPUTD M YIIyOUTHh 3HAHUS y4dalmuxcs cOpMHPOBATH/aKTYaIM3MPOBATH HABBIKM PEUICHHUS OHOJIOTMYECKHX
3a]1a4 pa3INyHbIX THUIIOB.

e JlaTb YYEHHUKY BO3MOYKHOCTb PEaJIM30BAaTh CBOU MHTEIICKTYadbHbIE U TBOPYECKHE CIIOCOOHOCTH, UMEIOIIMECS 3HAHUS U YMEHMs B JIPYTUX o0aacTsx
JESITeJIbHOCTH MPH BBIMOJHEHUU TPOEKTHON pabOThl.

e JlaTh y4€HHUKY BO3MOYKHOCTh OLIEHUTh CBOU CKJIOHHOCTH U MHTEPECHI K JaHHOM 00J1aCTH 3HAHUS

3adauu:

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

2.CoBepluIeHCTBOBATh YMEHHE pellaTh OMOJIOTMUYECKUE 3a7jaul PENPOAYKTUBHOTO , IPUKIIAIHOTO U TBOPUECKOTO XapaKTepa

3.Pa3BuBaTh KiIIOUEBBIE KOMIIETEHLIMH : Y4€OHO - TO3HABaTeIbHbIE, UH(POPMAIIMOHHBIE , KOMMYHUKATHBHbIE ,COLIATIbHBIE.

4.Pa3BuBaTh OMOJIOTUYECKYIO MHTYHIIMIO, BEIPAOOTaTh ONpPEAETICHHYI0 TEXHHUKY, YTOObI OBICTPO CHPABUTCS C MPENIOKEHHBIMU AK3aMEHALMOHHBIMU
3aJlaHUSIMU.

bnazooapa pakynemamuenomy Kypcy no ouonocuu 6blnoiHaemcs HeCKOJIbKO PyHKyuil:

1. TlomnepxwuBaercss u3ydeHHe OMOJOTMU Ha 3aJlaHHOM cTaHAapTHOM ypoBHe. Kypc «Pemenue Omosiornueckux 3ajiauy» MOMOTaeT 3aKpernuTh U
YIIIyOuTh YPOBEHb 3HAHUH 110 OMOJIOTUH, TPUMEHUTH ATH 3HAHUS ITyTEM pelleHus: OMOJIOTHYECKUX 3a1a4.

2. OcymecTBisieTcs JIUYHOCTHO-OPUEHTHUPOBAHHBIA MOAX0] B 00ydeHHH. TO ecTh yUUTHIBAIOTCS MHAMBHAYaJbHbIE CKJIOHHOCTH U CIIOCOOHOCTHU
yUaluXxcs U CO3AAI0TCS YCIOBUSA JUId 00y4€HHUs X B COOTBETCTBUU C MPOPECCUOHATBHBIMU HHTEPECAMH.

Ilnanupyemvuiii pe3yiomam
B pezynivmame _npoxoscoenusn npozpammosl Kypca 00yuarouuecs 00a4CHbl .

e lcnosp30BaTh 00IIKE IPHEMBI paOOTHI C TECTOBBIMH 3a/IaHHSIMU  PA3JIMYHON CIIOKHOCTH, OPUEHTHUPOBATHCS B IPOIrPAMMHOM MaTtepuase, yMeTh 4€TKO
(dhopMyIMpOBaTh CBOM MBICIH

e VYMeTh NPaBUJIBHO PACIPEACIIATh BpeMsl PY BBITIOJIHEHHH TECTOBBIX padoT.

e O0600mAaTh ¥ NPUMEHSTh 3HAHUS O KIETOYHO-OPTaHU3MEHHOM YPOBHE OpraHU3alluy KU3HH.
O060011aTh ¥ TPUMEHSATH 3HAHUSA O MHOTOOOpa3uu OpraHU3MOB.
ConocTaBnsaTh 0COOEHHOCTH CTPOCHUS U PYHKIIMOHUPOBAHUS OPraHU3MOB Pa3HBIX IIAPCTB.
ConocTaBnsaTh OMONIOTHYECKHUE 0OBEKTHI, MPOLIECCHI,IBICHNUS, TPOSBISIONINXCS HA BCEX YPOBHAX OpraHU3alliu >KH3HH.
YcTaHaBIuBaTh MOCIEIOBATENFHOCT OMOJIOTHYECKUX 00BEKTOB, MPOLIECCOB, SIBICHUH.
[TpuMeHSITh OMOJIOTUYECKUE 3HAHMS B MPAKTUYECKUX CUTYAIUAX(IIPAKTUKO-OPUEHTUPOBAHHOE 3a/IaHUE).
PaGoTtath ¢ TEKCTOM WIIH PHCYHKOM.
O060061maTe ¥ TPUMEHSTH 3HaHUS B HOBOW CHUTYaIlHH.
Pematp 3agauu 1o uToNI0rMM 6230BOTO YPOBHSI U MOBBIIIEHHOTO HA MPUMEHEHUE 3HAHUI B HOBOU CUTYaIlUU.




e Pemare 3amaun 1O TeHETHKE 6a30BOTO YPOBHS M MOBBIINICHHOTO HA IPUMEHEHNUE 3HAHHW B HOBOI CUTYaIlHH.
e Pemarte 3amaun  MOJIEKYISIpHOM OMONOTMM ©a30BOTO YPOBHSI U MOBBIIIEHHOTO HA IPUMEHEHNE 3HAHUN B HOBOM CUTYaIlHH.

Cmpykmypa npozpammet. Kypc onupaercs Ha 3HaHUS, TOJTydeHHbIE IPH U3ydeHnn Kypca omonoruu 10 knacca. ConeprkaHue mporpaMMbl BKITIOYAET 3
OCHOBHBIE pa3Jiefia: peleHne 3a7ad Mo MOJEKYISIpPHOW OMOJIOTHH, pellieHHe 3a/1ad 10 [UTOJIOTHH, PEIIeHUe 3a1ad 10 TeHETHKe, JAaHHBIC Pa3/IeNbl IEJSATCS Ha
TEMBI, ¥ KaKIas TeMa (pakyJIbTaTUBHOTO Kypca SIBISETCS MPOJIOJDKEHHEM Kypca Onostiornu. OCHOBHOM THT 3aHATHH - pakTUKyM. [y HanboJee yCrenrHoro
YCBOGHHUS MaTepualia INIAHUPYIOTCS pa3audHbie POpMbI pabOThI ¢ yHAIIUMUCS: Pa3HOOOpa3Hbie POPMBI pabOTHI C TEKCTOM, TECTAMU, BHITIOJTHEHNUE TBOPUYECKU X
3amaHuil. Ha kaxJIoM 3aHSATUH ydalllUMCsl pEKOMEHIYETCs CepHsl 3a1aHNUi, YacTh KOTOPBIX BBIMOIHSIETCS B KJIACCE, a 4YacTh - JOMA CaMOCTOSATENbHO. J{ist
IIPOMEXYTOUYHOTO KOHTpoJIA- 3 TecThpoBaHus B popme EI'D, 1 uToroBoro KOHTpoJsi— 3aueT no Kypcy «PemieHne Onosorndeckux 3ajgad B XoJi€ MOJArOTOBKHU K
EI'D» u npoekTHas nearenbHOCTh. Kype peann3yeT KOMIETeHTHOCTHBIH, 1eATeTbHOCTHBIM U UHIMBHUIYAIBHBIN MMOJX0]] K 00y4deHu0. [leaTeTbHOCTHBIM
MOJIXOJ1 peaTM3yeTcs B MPoliecce MPOBEACHUSI CAMOCTOATEIbHBIX U MPAKTHYECKUX padOT € yJalllUMHUCS, COCTABISIET OCHOBY Kypca. JeaTenbHO CTh yUUTEeNs
CBOJUTCS B OCHOBHOM K KOHCYJIbTUPOBAHUIO YUalllUXCs, aHAIU3Y U pa3dopy Harbosee mpoOieMHBIX BOIPOCcoB U TeM. NnauBuayanu3anus o0y4eHus
JIOCTUTAETCS 3a CYET UCIIOJIb30BAHUS B MTPOLIECCe O0YUCHUS nedaco2uyecKkol mexHoI02ul TIUYHOCMHO-0PUeHMUPOBAHHO20 00PA308AHUS
«HCY/]»(MHauBUYyaTbHBIA CTUIb YI€OHOU NESTEILHOCTH).

B moaroToBke u poBeneHNH YPOKOB JaHHOTO Kypca UCHOJIB3YETCSl MeXHON02Usl 300posbechepecaiou,e2o 00yyeHus: U 0CHUMAHUSL: CO3TAaHHE
TIICUXOJIOTHYCCKOI'O KOM(bOpTa, CaHUTAPHO-TUTUCHUYCCKUX YCJ'IOBI/II\/'I, }IBHFaTeHBHOfI AKTUBHOCTHU U JPYIrUX KPUTCPUCB, KOTOPLIC BIIUAIOT Ha YCIICIIHOCTH B
00y4eHHH.

Dopmoit OMUEMHOCIU NO U3YVUECHUIQ) OAHHO20 KYDCA MOIICEH Dblmb.:

¢ CocraBieHue OMOJIOTHYECKUX 3ajlad, KpOCCBOPIIOB, CO3/IaHUE MPE3eHTalni, M0 TeMaM (aKyJbTaTHBHOTO Kypca;
¢ 3auéT 1O peIleHHUIO 3a/1a4 0a30BOT0 YPOBHSI U MOBBIIIEHHOTO

¢ KontponpHas paboTa no perieHuto 3aaad no matepuainam Equnoro I'ocymapcTBeHHOT0 3k3aMena o 6uosnoruu 2020-21 roga (3aganus yposHs b,
MOBBILIEHHOTO YPOBHS Cl0kHOCTH, C);

e 3ammMra NpoeKTHBIX paboT

e TecroBble 3a1aHusl 110 PEIICHUIO 3a71a4 1o MarepuasiaMm Ennnoro ['ocynapcTBeHHoro sx3amena no ouosoruu 2020-21roaa (3aganus ypoBHs b
MOBBIIIEHHOTO YPOBHS cii0xkHOCTH, C);

COJEPXAHME KYPCA
BBenenue — 2 yaca
1. Bseodenue 6 npeomem
Pecypchl yue6HOTO ycnexa: 00y4eHHOCTb, MOTUBAIIMS, TaMsITh, BHUIMaHUE, MOJIAIbHOCTb, MBIIIJICHUE, IEITeIbHOCTh. KOHTPOIIb, CAMOKOHTPOIIb.

MoTuBanys Ha ycnex: MmaTpua MHAUBUAYAJIBHOT'O YCIICXa, MHAWBUAYAJIbHAA IIPpOTpaMMa pa3sBUTUA O6H_Iey1166HBIX HaBBbIKOB.
2. Pewenue 3a0au no meme



«QOcHnosnvie ceoticmea dcusoco. Cucmemuas opearusayus orcusHu»-1 uac

3akpenJieHue OCHOBHOI'O CO/lePKaHUs TeM B X0/ie pelieHUs 0M0J0rHYecKUX 3a/1a4:
Buosorus - Hayka o JKU3HU U ee 3aKkoHOMepHOCTsX. [Ipeamer, 3axaun, MmeToabl U 3HaYeHue Ononorun. CBs3b OMOJIOTHH C IPYTUMHU HayKaMH, €€ MECTO
B CHUCTEME ECTECTBEHHOHAY4YHbIX M OHOJIOTMYECKMX IUCHUIUIMH. buonoruss B cucreme KyinbTypbl. Mecrto Ouonoruv B (POPMHUPOBAHMM HAY4YHOTO
MHPOBO33PEHHUSI U HAYYHOU KapTHHBI MUpA.
OcHoBHbIE NPU3HAKKU KUBOTO. OmnpesneneHue MOHATUS <«OKU3Hb». buosormueckas gopma cylecTBOBaHUS MaTepuu. YPOBHM OpraHU3alluu >KUBOM
MaTe€pUU U IPUHIUIIBI UX BBIACICHUS.

OcHoBHble nousTus. buonorus. JKusae. OcHOBHBIE NPU3HAKK KUBOTO. YPOBHU OpraHu3alliy >KMBOM MaTepuu. MeToapl u3ydyeHus B OMOJIOTHH.
Knerka. Tkans. Opran. Opranusm. [Honynsuus u Bua. buoreonenos. buocdepa

Paznen 1. Pemienne 3anxau no reme «MoJiekyJisipHasi 0uosiorusi»-6 yacos

3akpenjieHHe OCHOBHOIO COJEPKAHMSI TEM B X0/I€ pelieHus 0HOJIOrHYeCKHX 3a/1a4:
1. Xumuueckuti cocmas knemxu. Heopeanuueckue seujecmea.

XUMHYECKUE JIEMEHTHI M UX POJib B KJIeTke. Heopranndeckue BemecTBa U UX POJIb B KU3HEIACIATSILHOCTH KISTKH. Bosia B KJIeTKe, B3aMMOCBSI3b e¢
CTPOCHUS, XUMHUYECKHX CBOWCTB M Owmosiormueckoil poyin. CoJid HEOPraHWYECKUX KHCIOT, MX BKJIQJ B OOCCIICUYCHHUE >KU3HEICATCIIBHOCTH KICTKH H
nojyiepxanue romeocrasza. oHsI B ki1eTke, uX GyHKIMA. OCMOTHYECKOE IaBJICHUE U TYprop B KJIeTKe. bydepHbie cucTeMbl KIeTKH.

2.  Xumuueckuii cocmag kiemku. Yeneeoowi. Jlunuool.

VYTreBoabl B KH3HEACATEIPHOCTH PACTEHUH, KUBOTHBIX, TpUOOB M OakTepuil. CTPyKTypHBIE B (PYHKITMOHAIBHBIE OCOOCHHOCTH MOHOCAXapHIOB U
TUcaxapuaoB. bruomonmuMepsl - moaucaxapuasl, CTPOCHUE B OMOJIOTHYECKast POJIb.

JKupsb! u munuel, 0COOCHHOCTH UX CTPOCHUS, CBS3aHHBIC ¢ (PYHKIIMOHAIBHOM aKTUBHOCTBIO KIICTKH.

3. Xumuueckuu cocmas kiemku. benxu.

Oprannueckue BemiecTBa KieTkH. buomnonumepsl — Oenku. CTpyKTypHas opraHm3anus OenKoBbIX MoJiekyd. CBoiicTtBa OenkoB. JleHaTypamus u
peHaTypanus — OMOJIOTHYECKHI CMBICT M 3HaueHHe. DyHKIUHM OEIKOBBIX MOJEKYl. DepMEHTHI, UX pOJb B 00ECIEUECHUHN IPOILIECCOB KU3HEIEATEILHOCTH.
Knaccuduxarnus pepmeHTOB

4-5. Xumuueckuii cocmag knemxu. Hykneunosvie kuciomeoi.

HyknenHoBble KuCIOTBI, WX posib B kieTke. Mcropus usydenus. JJHK — monekyna XpaneHus HaciencTBeHHOW uHopmanuu. CTpyKTypHas
opranmzanus JJHK. Camoynsoenne JIHK. PHK, ee Buabl, ocobeHHOCTH CTpOoeHUS U (PYHKITMOHHUPOBAHHUS

AT® — OCHOBHOW aKKyMymliTOp 3Hepruu B KieTke. OcoOeHHOCTH cTpoeHHs MojeKkynbl M ¢yHkuuu AT®. Buramunsl, CTpoeHHE, MCTOYHHK
IIOCTYILIEHUS U POJIb B OPTaHU3ME U KIIETKE.

6. Tecmuposanue no pazoeny «Monekynapnas 6uono2usny

OcHOBHbIe NOHATHS. AMUHOKHUCIOTEL. AHTUKOAOH. ['uapodunsHocTs. I['mapodobHocTs. I'mukonporenast. ['yanun. [lenarypauus. JJHK. Komnow.
KommnemenrapHocts. Jlunonporenasl. Jlokyc. Makpoanementsl. Mukposnementsl. Monomep. Hykneonporenasl. Hykneortun. Ocmoc. Ilomumep.
[HomunenTtua. Ilentunnas csazb. PHK. Tumun. @epmentsl. [{uto3un. Yparun.




Me:xnpenmernble cBsi3u. Heoprannueckas xumusi. XUMHYECKUE 3JIEMEHTHI Iepuoauueckoil cucremsl [[.J1.MenneneeBa. oHbI (KaTHOHBI ¥ aHUOHBI).
Bona u apyrue HeopraHMYecKHe BEIIECTBA, CTPOEHUE MOJIEKYyl M cBoicTBa. [luccoumanus snekrpoiauToB. Opranuueckas Xumus. OCHOBHbBIE T'PYIIIbI
opranudeckux coequHeHuil. bygepusie pactBopsl. ®uszuka. OcmoTtrueckoe gasnenue. Auddys3us u ocmoc.

Pa3nen 2. Pemenue 3agau no teme «l{uronorus» -11 yacos

3akpenJieHue OCHOBHOI'O cO/lep KaHNs TeM B X0/l pelieHHs 0M0JI0rMYecKHX 3a/1a4:
1. Lumonozus kax nayxa.

[Ipeamer, 3amaun U METOABI COBPEMEHHOMW ITUTOJIOTMH. MECTO ITUTOJIOTMM B CHCTEME €CTECTBEHHOHAYYHBIX M OMOJIOTMYeCKHX Hayk. Mcropwust
pa3BUTHUS HUTOJOTHA. TeopeTnyeckoe U MPaKTHIECKOE 3HAUCHHUE ITUTOJIOTUUECKUX UCCIIECOBAaHUN B MEIUIIMHE, 31PaBOOXPAHEHHH, CEIILCKOM XO035MCTBE, JeIe
OXpaHbl MPUPOJIBI U IPYTUX cPepax YeIOBEUECKON NeATeIbHOCTH.

Ucropus otkpeiTue kiaetku. Kinerounast teopusi. OCHOBHBIE TIOJIOKEHHS TIEPBOM KJIETOUHOU Teopuu. CoBpeMeHHasi KJIETOUYHAsl TEOpHsl, €€ OCHOBHBIC
MIOJIOXKEHUS U 3HAUCHUE IS Pa3BUTHS OMOJIOTHH.

2. CmpoeHue Kniemxu u eé op2anouowl.

[Inazmatnueckass memOpaHa u oOoisiouka kieTku. CtpoeHue memOpaHbl KieToK. I[IpoHMKHOBEHHE BeElIeCTB uepe3 MeMOpaHy KIeTOK. Buibl
TpPaHCIOPTa BEIIECTB Yepe3 IUTOIUIa3MAaTUYECKYI0 MEMOpaHy KJIETOK (MTaCCUBHBIN U aKTUBHBIA TPAHCIOPT, 3K30IIUTO3 M AHAOLUTO3). OCOOEHHO CTH CTPOCHHUS
000JI04€K MPOKAPUOTHUYECKHUX U 3YKAPUOTUUECKUX KIIETOK.

[uTomnnasma u ee CTpyKTypHbIE KOMIOHEHThl. OCHOBHOE BEIIECTBO IIUTOILIA3Mbl, €r0 CBOWCTBA U (YHKIIUU.

Anpo waTepda3zHON KIETKH. XUMHUUYECKHI COCTaB M CTPOCHHE siapa. 3HaUCHHUE sApa B OOMEHE BEIIECTB U Tepenade TeHEeTHUeCKOW MHOOpMAaIu.
Anpeimko, 0COOEHHOCTH CTPOeHHUS U (YHKIUU. XPOMOCOMBI, MOCTOSHCTBO 4uciaa U (GOpMbI, TOHKOE cTpoeHme. [loHstre o kapuotune. [arutouaHblid U
TUTUIOUAHBIN HA00OPBI XPOMOCOM.

Anmnapar ['onbxu. CTpoeHue, pacnosiokeHne B KJIeTKaX KUBOTHBIX U pacTeHul, GyHKIMM anmapaTta ['oJbaKu: cUHTe3 MOoJucaxapyuioB U JHUIHUIOB,
HAKOIUICHHE M CO3PEBAHME CEKPETOB (OENKH, JIUIUbI, TOIHCAXapubl), TPAHCIOPT BEIIECTB, POJib B (POPMUPOBAHUY IJIa3MaTHUECKONH MEMOpaHbI U JTU30COM.
Crpoenue u GyHKIHUU JTU30COM.

Ounomnazmaruueckas cetb (OIIC), ee Tumbl. OCOOEHHOCTH CTPOCHHUS arpaHy/sipHOU (Tiaakoi) m rpanyiasapHoi (mepoxoBaroi) DIIC. 3HaueHue
rnagkoi DIIC B cuHTE3e moJIMcaxapua0B M JIMMHIOB, UX HAKOIUIEHWW U TpaHcropre. 3ammuTHas Gyakuus DIIC (m3oasa1us 1 HEUTpaau3amus BpeaHbIX IS
kieTku BemecTB). Oynknuu mepoxoatoit DIIC (yuactre B cuHTe3€ OENKOB, B HAKOIJICHHMH OEIKOBBIX MPOIAYKTOB U HUX TPAHCIOPTE, CBS3b C IPYTUMHU
OpraHoMJAaMH B 000JIOYKOH KIETKH).

Pubocombl, 0COOCHHOCTH CTPOSHHUS U POJIb B OMocuHTE3e Oenka. [lomupubocomsi.

Bakyonu pacTuTenbHbIX KIETOK, X 3HaUeHHe, cBs3b ¢ DIIC.

[Mnactumel: nelKOIUIACTBI, XJIOpPOIUIACThL, XpomormacTtel. OcobeHHocTH, crpoenue u (ynkuuu tiactun. JHK mnactua. IlpoucxoxaeHnue
XJIOPOIIacTOB. B3auMHoe npeBpailieHne miacTu.

MHUTOXOHAPHH, CTpOEHHE (Hapy)KHasi M BHYTpEHHsAs MeMOpaHnsbl, kpucTbl). Murtoxonapuanshsle JIHK, PHK, pubocomsbl, ux ponb. ®yHkuuun
MUTOXOHJIpUH. | UITOTE3BI O MPOUCXOKACHUN MUTOXOHIPUI. 3HAUEHUE BO3HUKHOBEHHUSI KUCIIO-POJIHOTO JbIXaHUS B SBOJIIOLIUH.

Knetounslii nentp, ero crpoenue u GpyHkuu. OpraHoupl ABMKeHUs. KieTouHble BKIIIOUEHUS! — HETIOCTOSIHHBIN OpraHoM]l KJIETOK, OCOOCHHOCTH U

GyHKIHH.



3. Domocunmes
OOwMmeH BemiecTB U dHepruu. [IoHATHE O TIIACTUYECKOM M SHEPTEeTHYECKOM OOMEHE.

®otocunTe3. CBeToBas 1 TeMHOBas (a3bl POTOCHHTE3A, OCHOBHBIE MPOLIECCHI, MPOUCXOAAIIHE B 3TH (Pa3bl. OCHOBHBIC HTOTH CBETOBOW (Dasbl - CHHTE3
AT®, BbIICICHHE KHUCIOPOJa, OOpa30BaHHE BOCCTAHOBICHHOTO HHUKOTHHaMUIaneHuHAuHYKIcoTHapocharta (HALD -H2). dortodochopunupoBanue.
CymmapHoe ypaBHeHue (otocuHTe3a. [lepBuunble POAyKTHl (hoTOocHHTE3a. DOTOCUHTE3 U YypOKAM CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. IIyTH IMOBBIIICHUS
IIPOJIYKTUBHOCTHU CEJIbCKOXO035HCTBEHHBIX pacTeHUN. K.A. TuMHUpsA3eB 0 KOCMUUECKON POJIM 3€JI€HBIX paCTEHUM. XEMOCHUHTE3 U €r0 3HAYEHUE B IPUPOJIE.

4.  Duepeemuueckuii 0omen

DHEpreTUYecKuii OOMEH B KIETKE M €ro OMOJOTHYECKUNM CMBICH. ODTambl JHEPreTHYECKOTO OOMEHa, MPUYPOUYEHHOCTh HJTHUX MIPOILIECCOB K

OTpE/IeIEHHBIM CTPYKTypaM KJIETKU. 3HaueHHe MUTOXOHApUN 1 AT® B sHepreTuyeckoM oOMeHe.
5-1.  buocunmes benka

buocunTe3 0enkoB B KJIETKEe U €ro 3HaueHue. Poyib TeHOB B OmocuHTe3e OenkoB. I'eHeTHueckuil KoJ M ero CBOMCTBAa. JTambl OMOCHHTE3a Oelka.
Peakuun matpuuHoro cuurtesa. Perymsauus cuHTe3a OenkoB. I'eH-perynsrop, reH-oneparop, CTpYKTYpHbIE I'eHbl, X B3aumojeictsue. [IpuHuun obpaTHO
CBSI3M B perynauuu GpyHkuuoHupoBaHus reHoB. CoBpeMeHHbIE IPEICTABICHUS O PUPOJIE FeH

8. Tunvl Oenenus Kiemox

Ku3HeHHbI MK KIeTKH U ero s3rtanbl. [loAroToBka KIETKM K JelNeHHIO — HHTepdasza, ee mnepuoibl (MPeCHHTETUYECKUH, CHUHTETUYECKH,
MOCTCUHTETHYeCKHil). buonornueckoe 3Hauenne narepdaspl. Anonto3. MUTOTUYECKUHN ITUKIT.

AmMuUTO3 U ero 3HadeHue. MUTO3 - IIUTOJIOTMYECKas OCHOBa 0ecroyioro pasMHokeHus. Pazbl MUTO3a, UX XapakTepucTuka. CTpyKTypHbIEe U3MEHEHHUS U
¢duznonornyeckue 0CoOEHHOCTH OPraHOMJIOB KJIETKHM BO BpeMs MHUTOTHYECKOTO JeleHusa. BepeTeHo neneHus, cTpoeHHe U (PYHKIUU HUTEH BepeTeHa.
buonornueckoe 3HaueHNE MUTO3A.

Meiio3 - nuTONIOTHYECKass OCHOBA TIOJIOBOTO pa3MHOKeHUs. [lepBoe neneHue meitosa, ero ¢aspl, HX XapaKTePUCTUKA. Y MEHBIIICHHNE YHCIIa XPOMOCOM
KaK pe3yJbTaT MepBoro JeneHus. Bropoe aenenne Meiiosa, pasel, Ux Xapakrepuctuka. buosornieckoe 3HaueHHE Mei03a.

9. becnonoe u nonogoe pazmmnoorcenue.

@opMBbI U CIOCOOBI pa3MHOXKEHUSI OpraHu3MoB. becriosioe pa3MHokeHue, ero BUbl U 3HadeHue. [1oioBoe pa3sMHOXKEHUE, €ro BUIbI U IBOJIOLMOHHOE
3HaueHue. OOmas xapakTepUCTUKa M OCOOCHHOCTH PAa3MHOXKEHUS OCHOBHBIX TPYII OpraHu3MoB. Pa3BUTHE MYKCKHX W >KEHCKHUX IOJIOBBIX KJIETOK Y
YKUBOTHBIX U PACTCHUH.

10. Onmoecenes — unousudyanvHoe pazeumue opeanu3mos.

OmnonotBopenre U ero TUmbl. OIUIOAOTBOPEHHE W PAa3BUTHE 3apoAbIlia Yy >KMBOTHBIX. OCHOBHBIE 3Tallbl SMOPUOHAIBHOTO PAa3BUTHUS >KMBOTHBIX.
BsaumoneiicTBue yactel pa3BUBAIOIIETOCS 3apoibiiia. broreHeTnyeckuii 3aKoH, €ro coBpeMeHHas unrepnperanus. [loctamOpuonanbHoe pa3sutue. Bpennoe
BJIMSIHUE AJIKOT0JIsl, HUKOTUHA, HAPKOTUKOB, 3arpsI3HEHUS OKPYKAIOLIEH Cpe/ibl Ha Pa3BUTHE 3apO/Ibllla dKUBOTHBIX U YEJIOBEKA.

OO0mras XapakTepUCTHKAa U OCOOCHHOCTH Pa3MHOXKEHUS BUPYCOB, OaKTEpHii, BOJOPOCICH, MOXOOOPa3HBIX, MAIOPOTHUKOOOPA3HBIX, TOJIOCEMEHHBIX,
MOKPBITOCEMEHHBIX, TPHO0B U IHIIaitHUKOB. CMeHa (a3 B )KU3HEHHOM IIHKIIE.

11. Tecmuposanue no paszoeny «LJumonozusy

OcHOBHbIe MOHATHA. ABTOTPO(BI. AMUHOKUCIOTHI. AHA00JIM3M. AcCUMIIALUSA. AHTUKOJIOH. Anmnapat ['obmku. AKTUBHBIN TpaHCIOPT. A3pOOHI.
bakrepuogaru. buocunres Genka. bpoxenue. Bakyons. Briarouenus. Iamonabiii Habop xpomocoM. JunimonaHbeiii Habop xpomocoM. I'eH. I'eHeTuueckuit
koa. ['enom. I'enotun. I'mapodunsHocTs. ['HnpodoOHOCTE. I'mukomus. ['mukokanuke. I'mukonpotenasl. 'pana. I'yanun. [enarypauus. Juccummnanus. JJHK.




HeixatenpHblii  cyoctpar. Knerounoe mpixanue. Kapuorurasma. Karabommsm. Kucnopoasstit stan. Kogon. Kommnementapuocts. Kpucra. JlefikommacTsr.
Jluzocoma. JIunmonporeuasl. Jlokyc. Makposnementsl. Marpukc. Marpuunslii cuate3. Merabonusm. MukpoTpybouku. MukpoduinameHTsl. MUKPO3JIEMEHTHI.
Momnowmep. Hykneonporeunsl. Hykneotun. Onepon. Opranouasl. Ocmoc. Omneparop. Ilnactuael. [Tunonutos. I[Homumep. [HomunenTtua. Ilentuanas cBsi3b.
[TpokapuoTtsl. Perpeccop. Pubocomer. PHK. CIIUA. Ctpoma. Ctpykrypasie rensl. Tpancnsmus. Tpanckpunius. Tpuruter. Tunakona. Tumun. daronuros.
@®epMeHThl. XjoporacT. XpoMmaTtuH. XpomormiacT. Xpomocoma. llentpuonu. ILluroruiasmarnueckas MmemOpana. I[utosun. VYpauwi. dorocuHTes.
XeMocuHTe3. DK30LUTO3. DHJIOLMTO3. DHJOIIa3MaTHUECKast CeTh. DyKapuoThl. Snpo. SapbIiiko.

becnosioe pasmuoxkenue. BereratuBHoe pasmHoxkeHue. 3urora. [lonoBoe pasmuokenue. [loukoBanue. AmnonTo3. JKU3HEHHBIM ITUKI KIIETKH.
Crnepmarosous. Cropa. Siineknerka. Amuto3. Murtos. Meiios. Lleatpomepa. Uatepdasza. Ilpodasza. Anadaza. Meradaza. Tenodasza. Bepereno nenenus.
buanent. ['eHeparuBHas TKaHb. ['OMoJIOTHYHBIE XpPOMOCOMBI. [[BOiiHOE oOIUIOJOTBOpEHHE. 3apoibliieBblii Memok. Konbtoranus. Kpoccunrosep.
Penykunonnoe nenenune. CnepmaroreHe3. OBoreHes. JKusnenneli nuki. [amerodput. Crnopodut. buorenermueckuit 3akoH. bmactyna. bmacromep.
OmnonorBopenue. OHToreHe3. BHyrpennee omnonoTBopenue. HapyxHoe omionotBopenue. 3apojsimieBble nucTkd. OpraHorene3. [lapreHorenes.
OMOpuoHansHOe pazBuTHe. [loctamOpronansHoe pa3Butre. Ouiorenes. JkrojaepMa. DHToAepMa. Mesoepma.

Me:xnpenamerHble cBsi3u. Heoprannueckas xumusi. XUMHYECKUE 3JIEMEHTHI epuoanueckoil cucremsl [[.J1.MenneneeBa. oHbI (KaTHOHBI ¥ aHUOHBI).
Boxa m napyrue HeopraHMuYecKkue BEIECTBA, CTPOCHHE MOJIEKYNT W CBOWCTBA. Jluccommanusa »iekTposuToB. Opranndeckas Xxumusg. OCHOBHBIE T YIIIbI
oprannyeckux coenuHenuii. bydepubsie pactBopel. @usmka. Ocmotudeckoe masienue. duddysus m ocmoc. boranmka. OcoOEHHOCTH CTPOCHHS KIETOK
pactennii. OTiMYus pacTeHuil OT )KUBOTHBIX. 300J10THsl. OCOOEHHOCTH CTPOEHUS KIETOK KUBOTHBIX. OTIMYMS )KMUBOTHBIX OT PAaCTEHUHN U rprOOB

Boranuka. OcoGeHHOCTH CTPOEHUS U pa3MHOKEHHUs pacTeHuil. BereratusHoe pasmuoxenue. [IpuBuBku. Opranbl pacTeHU, UX CTPOEHUE U PYHKIUH.
CtpoeHue 1BeTKa — OpraHa CeMEHHOIo pa3MHOeHus. OnbuieHue. 3000rus. OCOOEHHOCTH PA3MHOKEHUS JKUBOTHBIX PA3IMUYHBIX CUCTEMAaTHYECKUX IPYIIIL.
CrocoObl  OIJIOIOTBOPEHHS Y JKHBOTHBIX. [locTaMOpmoHanbHOE pa3BUTHE HACEKOMBIX. LMK pa3BuTHs 3eMHOBOAHBIX. AHaTomMus. (OcoOeHHOCTH
SMOPHOHAIBHOTO Pa3BUTHs YEJIOBEKA

Pazpen 3.Pemenue 3aga4 nmo reme «I'emernka»-11 yacos

3akpensieHne 0OCHOBHOIO CO/IEP:KAHNS T€M B X0/Ie PellleHusl 0MOJOTrHYeCKHX 3a/1a4:
1-2-3. Heszasucumoe Hacredosarue npuzHaKos
[Ipenmer, 3amaun u MeToAbl TeHeTHKH. OCHOBHBIC pa3feiibl MeHETUKH. MeCTO TeHETHKH cpeld OWOJIOTMYEeCKUX HayK. 3HAYeHUE TCHETHKH B
pa3paboTke mpoOIeM OXpaHbI IPUPO/IBI, 3APABOOXPAHEHHSI, MEIUIIUHBI, CEITBCKOTO X035t cTBa. [IpakTHyeckoe 3HaUeHUE FTeHETHKH.

I'"Mengens — OCHOBOIIOJIO)KHHUK T€HETHKH. MeTOJ]] TeHeTHMYeCKOro aHaiu3a, paspaboranHblii I.Mennenem. I'eHernueckas cumBosuka. IIpaBuia
3aIlMCHU CXE€M CKpELIUBaHUSL.

HacnenoBanue mpu MOHOTMOpUIHOM CKpeluBaHuU. J[OMUHAHTHBIE W peliecCuBHBbIC Mpu3Haku. [lepBbiii 3akoH MeHzaens - 3aKOH €IUHOOOpPA3Ms
rUOpPUIOB MEPBOro MoKoJieHHsa. BTopoil 3akoH Menzens - 3akoH paciieryieHus. [IpaBuino unctoThl Tamer. LluTonorudeckre OCHOBBI pacHICIUICHUS MpU
MOHOTHOPUIHOM CKpemnBaHuu. CTaTUCTUUECKUN XapaKTep pacllerIeHHs.

[TonsTue o renax u ajutenax. @eHoTun u reHotun. ['omo3urora u rerepo3urora. Paciiemienue npyu BO3BPaTHOM U aHAJIM3UPYIOIIEM CKPEILIMBAHUY.

HacnenoBanue npu auruOpugHoM ckpenuBaHuu. He3aBucumoe KOMOWHUpPOBAHUE HE3aBUCHMBIX Map MPU3HAKOB - TpeTud 3akoH MeHpens.
[{uToNorMYeCKHEe OCHOBBI HE3aBHCUMOTO KOMOMHUPOBAHUS Tap MPU3HAKOB.



4-5.  BzaumooOeiicmeue annienbHulX U Heal1ebHblX 2eHOB.

HacnenoBanue npu B3auMOJEHCTBUM ajlleNbHBIX reHoB. [lomuHupoBanue. Henonnoe nomunupoBanue. Kogomuuposanue. CBEpXIOMHHHUPOBAHHUE.
MHOKECTBEHHBIN AJUIEIIN3M.

B3aumopelictBie HeamnenbHBIX TeHOB. HoBooOpazoBanusi mnpu ckpemmBaHud. OcCOOEHHOCTH HACIEIOBAHUS KOJMYECTBEHHBIX IPH3HAKOB.
Kommmmentapuocts. Dnuctas. [lomumepus. MHOXeCTBEHHOE JeiiCTBUE TeHOB. [IprMepbl MHOXECTBEHHOTO JIEUCTBHUS T€HOB. BO3MOXKHBIE MEXaHU3MBbI
0OBSICHEHUS 3TOTO ABICHUS. | €HOTUI KaK IEeJI0CTHAS UCTOPHUYECKH CII0KHBILASICS CUCTEMA.

6-7.  XpomocomHas meopus HacieocmeeHHOCMU.

SIBieHME CLEMJIEHHOTO HACJEI0BaHUSA U OIPAaHUYEHHOCTh TpeThero 3akoHa Menpaend. 3Hadenue padbor T.I'.Moprana u ero mIKOJbl B U3y4E€HUU
SIBJIICHUS CLEIUIEHHOT0 HacyienoBaHus. Kpoccunrosep, ero 6nosiornueckoe 3HaueHue. ['eHernyeckue kapTbl XpoMocoM. OCHOBHBIE MOJIOKEHNS XPOMOCOMHOM
Teopuu HacieacTBeHHocTu. Bkiaa mikossl T.I.Moprana B pa3pab0oTKy XpOMOCOMHOM T€OpUHU HACIIECTBEHHOCTH.

8-9.  I'enemuxa nona.

I'enetuka nona. [lepBu4HbIe M BTOPUYHBIE NOJIOBBIE IPU3HAKK. XPOMOCOMHAsI TEOPHUS ONPEEIeHUs Moya. ['OMOraMeTHbIil U reTeporaMeTHbIN OJI.

Tumnsl onpeneneHus noja. Mexanusm nojaep:kaHusi CoOoTHoIeHus nojoB 1:1. HacinenoBanue npu3HakoB, CHETUIEHHBIX C MTOJIOM.
10. 3axonomeprocmu usmMeH4U8OCMuU.

N3menunBocTs. Knaccudukarus n3MeHYHMBOCTH C MTO3HUITNI COBPEMEHHON T'e-HETHKH.

®enorunuyeckas (MoaudUKalMOHHAs U OHTOT€HETHYecKasl)) M3MEHYMBOCTh. Hopma peakuuu M ee 3aBUCHUMOCTh OT reHotumna. CTaTuCTUYEeCcKHue
3aKOHOMEPHOCTH MOAU(PUKAITMOHHON U3MEHYMBOCTH; BAPUALIMOHHBIN PsIJT M BapHallMOHHAs! KpUBasl.

I'enotunuueckass (KOMOWHAaTMBHAasg M MYTalMOHHAs) M3MEHYHMBOCTh. 3Hau€HHWE KOMOWHATHUBHOM H3MEHYMBOCTH B OOBSCHEHUH SBOJIOIMOHHBIX
MIPOLIECCOB, CENEKIUN OpraHu3MoB. MyTalMoHHas U3MEHUYMBOCTh, €€ BUIbl. MyTanuu, ux npuuuHbl. Kinaccudukanus myranuil mo xapakrepy W3MEHEHUs
reHoTuna (TeHHble, XPOMOCOMHbIE, T€HOMHBIE, [IUTOIIa3MaTrueckue). [locneacTBus BIUSHUS MyTareHOB Ha OpraHu3M. Mepbl 3alllUThl OKpYKaIOU[eil cpeibl
OT 3arpsA3HEHUs] MyTareHaMu. 3aKOH TOMOJIOTUYECKHUX PSIIOB B HAC/IEICTBEHHOM n3MeHunBoCcTH. H.M.BaBriioBa. DK ciepiMEHTAIBHOE MOJYYCHUE MYyTallHi.

11. I'enemuxa uenosexa
I'eneruka yenoBeka. YenoBek Kak OOBEKT MEHETHMUECKUX HCCeIOBaHUN. MeTo-/Ibl M3Y4eHHs HACJIEICTBEHHOCTH YelIOBEKa: I'eHeaJOrH4YeCKHil,
OJIM3HELIOBBIH, IUTOrEHETUUECKUN, THOPUIN3ALIUs COMATUYECKUX KIIETOK.
HacnenctBennsie 00je3HH, WX pacHpOCTpaHEHUE B MOMYIAIMUSAX YeloBeka. Mepbl MpoQHIaKTUKU HACIEICTBEHHBIX 3a00JIEBaHUIl 4eloBeKa.
Bpennoe BiusiHME ankorosisi, HUKOTUHA U HAPKOTUYECKHUX BEIIECTB HAa HACIIEJCTBEHHOCTh 4YeJIOBEKa. MeIUKO-TeHEeTUUECKOe KOHCYIbTUpOBaHue. Kputuka
PACHUCTCKHUX TEOPHUH C MO3ULIMNA COBPEMEHHON M€HETUKH.

OcHoBuble noustus. ['eneruka. ['mOpunonormueckuid meron. HacnmeactBennocts. M3MeHuMBOCTh. AJjuienb. AJbTepHAaTHBHBbIE TNpU3HAKU. ['e€HOTHUI.
@®enortun. ['ereposurora. ['omosurora. I'mOpun. JlomMuHaHTHBIM mpu3HaK. PeneccuBHBIM mpuU3HAK. AHalW3Hpyollee ckpeniuBaHue. Bo3BpaTHoe
ckpemuBanue. Jlurereposurota. IlomuruOpumHoe ckpemuBanue. KomrumMmentapHoe aedictBue reHoB. Onucta3. [lomumepus. [lnelioTpomnus.
MHuoxectBeHHbIN amenu3M. KomomunupoBanue. CBepxpomuHupoBaHue. HemonHoe nomunupoBanue. CuenyeHHOe HacienoBaHue. ['pymnmbl CHEIUIeHHS.
Kpoccunrosep. KpoccoBepHble 1 HEKpoCCOBEpHbIE TaMeThl. AyTocoMbl. ['eTeporameTHsiil mosi. 'omorametHeiil nos. CHENIEHHOE C MOJOM Hacliel0BaHUE.
deHoTUTIMYECKAsT HM3MEHYMBOCTh. MoAM(UKAIIMOHHAs W3MEHYMBOCTh. Bapumanta. Bapuanmonnsiii psna. Bapuanuonnas kpuBas. Hopma peakmmm.
OHTOreHeTnyeckas U3MEHYMBOCTh. | €HOTUIIMYECKass U3MEHUMBOCTh. MyTallMoHHas W3MEHYMBOCTh. Myranuu. Myrarensl. ['eHHble MyTanuu. ['eHOMHBIE
MyTalud. XpoMocoMHbIe MyTanuu. KomOuHaTuBHAs M3MEHUYMBOCTh. LluTomiasmarnueckas m3MeHYMBOCTh. CHOHTaHHBIE MyTaluu. JleTanbHble MyTalllH.
3aKOH TOMOJIOTUYECKUX PSIIOB B HACJIEICTBEHHOW U3MEHYUBOCTH.




I'enetnka dvenoBeka. HacnencrtBenuwie 0Oosne3Hu. AnbOuHH3M. bnmsuenoBslii mertoa. I'emodwmnus. ['mOpuamszanus comMaTudyeckux KIETOK. Meauko-
reHeTU4YeCKOoe KOHCyapTupoBanue. [lomuuaktunms. [lonyauuonHsIi METOA,.

Mexnpeamernbie cBf3d. Okojoruss. OxpaHa IpUpPOJAbl OT BO3AEHCTBUSA XO3SMCTBEHHOM JEATEIIBHOCTH 4YeJOBEKa. Teopus 3BONIOLUHU. 3HAYEHUE
M3MEHUYMBOCTH B 3BoJitouuu. Pusuka. MoHusupyromiee n3imydeHue, NOHATHE O J03€ M3IydeHHs U Ouojormueckod 3ammre. Xumus. OxpaHa MpUpPO bl OT
BO3/ICUCTBUS XUMUYECKUX IPOU3BOJICTB.

Heopranunueckas xumust. OxpaHa npupoabl OT HETaTUBHOTO BO3AECUCTBUS OTXO0/I0B XUMUYECKUX MTpon3BoACcTB. Dusuka. PenrreHoBckoe nznyuenue. [lonstue
0 J103€ U3Iy4eHUs U OMOJOrMYECKON 3allluTe.

Tecmuposanue no kypcy «Pewenue buonocuueckux 3aday 8 xooe noozomosku k EI'D» - 1 uac

TPEBOBAHMUS K YMEHUSIM U HABBIKAM
Yuawueca ooncuut 3namo:

e  (OCHOBHEIE ITOHSITUS MOJ'IGKy.TISIpHOfI 6I/IOJ'IOFI/II/I, OUTOJIOTHMHN W I'CHCTHUKH,
e ANTOpHUTMBI PEIICHUS 3a71a4, HE BXOISIINE B 00s3aTeIbHBIA MUHUMYM 00pa3oBaHus (6a30BOTO M MOBBIIIIEHHOTO YPOBHS CJIOKHOCTH);
e  Odopmienne 3aaad Ha Equnom ['ocynapcTBeHHOM dK3aMeHe TI0 OMOJIOTHH;

Yuawueca oonxcnvt ymems:

e Pemath HECTaHJApPTHBIC OHOJIOTHYECKHUE 3aa4u, UCIIOJIb3Yys PA3JIMYHBIC aJITOPHUTMBI PCIICHU A

e Pemath paC‘IéTHBIe OuojorMyecKue 3a/lauu C IIPUMCHCHHC 3HAHUM IO XUMHH U MaTE€MaTuKe,

e YcraHaBIMBaTh MMPUYNHHO-CJICACTBCHHBIC CBA3HU, ICJIATh 0606H_ICHI/I${, INOIIOJIHATH U CUCTEMATU3HUPOBATH IIOJIYYCHHBIC 3HAHUSA

L4 HpI/IMeHHTB 3HAaHUA B HOBBIX U UBMCHCHHBIX CUTYyallUAX;

e Pemrare OHOJIOTHYECKHE 3aJla4U pa3HbIX ypOBHeﬁ CJIOJKHOCTHU, COOTBCTCTBYIOIINC Tpe60BaHI/I${M BVY30B €CTCCTBCHHO-HAY4YHOT'O HpO(l)I/IJ'IH;
o Ilonp3oBaThbes pa3’IMYHbIMHA HOCO6I/I$IMI/I, cnpaBquoﬁ HHTepaTypOﬁ, I/IHTepHeT'I/ICTOIIHI/IKaMI/I.
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Hpoda, 2002. — 144c.

Konnenmus mpodribHOT0 00y4eHHs Ha CTapIiel CTyrneHu oomiero oopasopanus. Mockaa.
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http://school-collection.edu.ru/catalog/search - Enunas xoiiekmus mudpoBsIx 00pa3oBaTeIbHBIX PECYpPCOB
http://window.edu.ru/window/ - emuHOe OKHO I0CTyIa K 00pa3oBaTeIbHBIM pecypcaM MHTepHET 110 OHOJIOTHH.
http://ic.krasu.ru/pages/test/005.html -tectsl o Gronoruw.
http://www.kokch.kts.ru/cdo/ - rectupoBanue On-line o 6ronoruu st yuammxcs 5-11kiaccos.
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KomnsroTep ¢ mporpammaMu
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HurepHeT pecype

JlMaKkTHUeCcKue pecypcehbl kaOuHeTa OHoIoTun
Pecypc mkonsHO# OUOIHOTEKH

D0P paznu4HOro xapakrepa (CM. BBIIIIE)


http://www.eidos.ru/
http://www.km.ru/education
http://school-collection.edu.ru/catalog/search
http://window.edu.ru/window/
http://ic.krasu.ru/pages/test/005.html
http://www.kokch.kts.ru/cdo/

YYEBHO-TEMATHYECKHWH ILUIAH

IIpumepHsbie ¢popMBbI
AEATEeJIbHOCTH 110 KapTOTEeKe

Koa-
Nenn y4eOHbIX GOopM U BHAOB
Tema BO Bua nearejabHocTH . Buj xonTposs Jara
m y4eOHOii padoThl
4acoB
JJIA KCNOJIL30BAHUS B
Texnosgoruu «<MCY I»
Beenenmue- 2 4
1 Brenenune B mpeamer 1 Juarnoctuka ypoBHs mapameTpoB | TectupoBanue — quaraoctuka | CocTaBieHHE MAaTPHUIIBI

yae0HOro ycrexa yuyeHuKa

YPOBHS MapaMeTPOB Y4eOHOTO
ycriexa y4eHHKa

y4eOHOro ycriexa yueHuKa




2 Pemenue 3anau no teme «OCHOBHBIE IIpakTuKyM [0 peLIEHUIO TectupoBanue
cBoiicTBa xuBoro. CucreMHast JIOTUYECKHUX 3a1a4 (3amanus tumna A-1, B-1,
OpTaHM3AIHS] KUZHI» B-6, B-7, C-2).

Paznen |. MoJjiekyasipaasi 6uojiorusi - 6 4

3 Pemenue 3ana4 no teme: «XUMHYECKAN IIpakTuKyM [0 peUIEHUIO TectupoBanue
cocraB KieTku. Heopranuueckue JIOTUYECKUX U TBOPYECKHX 3a/1a4 (3amanus tuma A-3, B-1,
BEILIECTBAY» B-6, B-7, C-2)

4 Pemenue 3a1a4 no teme: «XUMHYECKHIA IIpakTuKyM 10 peHIEHUIO TectupoBanue
KJIETKUA. YTIeBOAbl. JIMIHIBD. JIOTUYECKHUX 3a]1a4 (3amanus tana A-3, B-1,

B-6, B-7, C-2)

) Pemenue 3aga4 no teme: «XUMHUYECKAN IIpakTuKyM [0 pEeUICHUIO TectupoBaHue

cocTaB KieTku. beakny. JIOTUYECKHUX 3aJ1a4 U 3a71a4 110 (3amanus tana A-3, B-1,
AITOPUTMY B-6, B-7, C-2)
penieHue 3a1a4y

6 Pemenue 3ana4 no teme: «XUMHUECKAN IIpakTuKyM [0 pEenICHUIO TectupoBaHue
cOCTaB KJIeTKH. HyKIIENHOBBIC KMCIIOTHI. JIOTUYIECKUX 3a7a4 (3amamus tamna A-3, B-1,
AT D» B-6, B-7, C-2)**,

COCTaBJICHHE KpPOCCBOpAA

7 Pemienue 3a1au 1o teme: « XMMHUYECKUN IIpakTukyMm perieHus TBopueckux | PereHue 3ajay Ha: Pemenue 3agau
cocTaB KjeTku. HyklienHOBbI€ KUCIIOTHI. 3aJ1a4 U 3a]1a4 10 aJifTOpUTMY -camokonupoBanue JJHK, (3amamus tana A-3, B-1,
ATD» -HaXO0XKJIEHHUE KOJIUYECTBA B-6, B-7, C-2, C-5)

MPOLIEHTHOr' O COAEPKaHUS
Hykneotuaos B 1enu JJHK,
-Haxoxaenne pmmHbl JJHK 1m0
W3BECTHOM OTHOCUTEIBHON
Monekyisipaoi macce THK u
OJTHOTO U3 HYKJICOTUOB.

- COCTaBJICHUE 3a4a4 10 TEME
«HyKIJIeHHOBBIE KUCTOTHD)

8 TectupoBanue Mo pazaeny: IIpoBepka 3HaHUl, yMEHHI U HABBIKOB MOJIYYEHHBIX NIPU U3YUYEHUHU TEMBI: «PelnieHue 3a1ad mno
«MornekynspHasi OUOJIOTHS» MOJIEKYJISIPHON OMOIIOTHNY COOTBETCTBYIONIMX TPEOOBAHUSM MOATOTOBKH YPOBHS BBITYCKHHUKOB.

Paznen |l. Hurtosorus - 13 u

9 Pemenue 3anau no teme: «{uronorus kaxk IIpakTukyMm MO peneHuIo TectupoBanue

Hayka. Kierounas teopus» JIOTUYECKHUX 3a7a4 (3amanus Tuma A-2, A-
27, B-1, B-6, B-7, C-2)
10 | Pemenue 3amau no teme: « CtpoeHue [IpakTUKyM 10 peLICHHIO TectupoBanue




KIJIETKH U €€ OpraHOUIbD)

JIOTUYCCKUX U TBOPUCCKUX 3aJa4

(3amanus Tumna A-2,A-3,
A -27, A-32, B-1, B-6, B-

7, C-1, C-2)
11 | Pemenue 3amau no teme: «DoTocuHTE3» IIpakTuKyM [0 peUIEHUIO TectupoBaHue
JIOTUYECKUX 3a7a4 (3amanus Tuma A-3, A-
28, B-1, B-6, B-7, C-1, C-
2)
12 | Pemenue 3ama4 o Teme: IIpakTuKyM 10 penIEHUIO TectupoBanue
«OHepreTHIeckuii OOMeH» JIOTMYECKUX 3aJa4 U 3a71a4 110 (3amanusa Tuma A-28, B-
AJITOPUTMY 1, B-6, B-7, C-1, C-2).
13- | Pemenue 3ama4d no reme: «brocunTes IIpakTuKyM [0 pEeUICHUIO Pemenue 3anay Ha TectupoBaHue
14- | 6enka» JIOTHYECKUX, TBOPUYECKHX 3aMad U | camokonupoBanue JJHK, (3amanusa Tuma A-3, A-
15 3a/a4 10 aJiTOPUTMY KOJAMPOBAHHUE OCITKOB, 27, A-28, B-1, B-6, B-7,
JIEKOIMPOBAHUE MOJIEKYIT C-1,C-2, C-5)
JHK.Onpenenenne
aMUHOKHCJIIOT 110
reneruueckomy kony JIHK.
OmnpeneneHrie aMUHOKHUCIIOT 110
TEHETUYECKOMY KOLY
n-PHK.
Cocrasnenue n-PHK mo
¢parmenty JHK.
OrnpeneneHne aHTUKOIOHA T-
PHK 1 aMHHOKHCIIOTHI ITO
kogony u-PHK.
3ajaun Ha HAXOXKIECHUE
KOJINYECTBA HYKJIEOTH]IOB B
JHK, AK B mojumenTuae mo
WCXOIHBIM JTaHHBIM.
CocrasiieHue 3a1a4.
16 | Pemenue 3anau no teme: «Turel genenus [IpakTukyMm 1o pemeHuro TectupoBanue
KIIETOK» JIOTMYECKUX 3a/1a4 M 3a]a4 10 (3amanus Tuna A-4, A-
aJITOPUTMY 27, A-29, B-1, B-6, B-7,
C-1,C-2)
17 | Pemenue 3anau no teme: «becnomnoe u IIpakTukyMm 1o pereHuro TectupoBanue

ITIOJIOBOC PAa3MHOXKCHU L

JIOTMYCCKHUX 3aaa4

(3amanus Tuma A-6, A-




29, B-1, B-6, B-7, C-1, C-

2)

18 | Pemenue 3amad o Teme: [IpakTUKyM 1O pEIICHHIO TectupoBanue
«HauBHAYyanbHOE Pa3BUTHE JIOTUYECKUX 33/1a4 (3amanus Tuma A-6, A-
OpraHU3MOB) 29, B-1, B-6, B-7, C-1, C-

2)
19 | TectupoBanue o pazaeny «Lluromorusn IIpoBepka 3HaHUI, yMEHHUI U HABBIKOB ITOJIyYEHHBIX IIPU U3y4YEHUHU TeMBIL: «Pelnienue 3anad 1o
IIUTOJIOTHIHY» COOTBETCTBYIONIMX TPEOOBAHUSIM MOJTOTOBKH YPOBHS BBITYCKHHUKOB.
Paznealll. 'enernka - 13 4

20- | Pemenue 3amau o Teme: «HezaBucumoe IIpakTuKyM 10 penICHUIO Pemenue u cocrasinenue TectupoBanue

21- | HacjeqOBaHKME IIPU3HAKORBY JIOTUYECKUX, TBOPUECKUX 3a]1a4 U 3a7a9 Ha MOHOTHOPHUIHOE (3amanus tumna A-7, A-8,

22 3a/a4 0 aJlTOPUTMY ckpemmBanue. Onpesenenre A-9, A-30, B-1, B-6, B-7,

BEPOATHOCTHU IMOABJICHUA
IIOTOMCTBA C 3aIaHHBIMU
npu3Hakamu. OmnpeneneHne
KOJIMYECTBA MTOTOMKOB C
3aJaHHBIMHU TIPU3HAKAM.
OrnpeneneHne KOIMIECTBA
(EHOTHUIIOB U IT'€HOTHUIIOB
MTOTOMKOB.

Pemenne oOpaTHBIX 3a1a4 Ha
MOHOTHOPHHOE CKpELTIBaHUE.
Pewenue 3anay Ha
MPOMEKYTOYHOE HACIIEIOBAaHUE
MIPU3HAKOB.

Pewrenue 3anay Ha
oTpeneneHre JOMUHAHTHOCTH
Y PEIECCUBHOCTH MIPU3HAKA.
Pelienue 3a1ay Ha HEMOIHOE
JIOMUHUPOBAHUE U
KOJIOMHUHHPOBaHKE (3a7a4M HA
OIpeneneHre TPyI KPOBU
TIOTOMKOB M POJUTENEN 10
3a/IaHHBIM YCJIOBHUSIM).
Pemenne u cocraBiieHue 3ama4y
Ha JUTHOPHUIHOE CKPEIUBaHUE

C-6)
peHIeHI/Ie TCHCTUYCCKUX
3a1a4




Ha BBISICHCHUEC I'CHOTHUIIA
oco0eit, onpeneneHme
TCHOTHIIA OpraHu3Ma 1o
COOTHOIIICHUIO
(EHOTUTTMYECKHX KITaCcCOB B
MOTOMCTBE, Ha OIpe/e/iCHIE
BEPOATHOCTHU IMOSABJICHUA
MOTOMCTBA C
aHAIU3UPYEMBIMHU
MpU3HAKAMH.

Peuienue 3aau Ha
MTOJINTUOPHUTHOE CKPEIITNBAHHUE.
Pemienue 3a1au Ha
HaXO0XAECHUEC BEPOATHOCTHU
IIOABJICHUSA ITOTOMKOB C
OTIpeNeNeHHBIMI MPU3HAKAMH.
OrnpeneneHne KOINIECTBA
TEHOTHIIOB U (DEHOTHIIOB
MTOTOMKOB.

Pemenune 3amgay no teme: 2
«BzanmopeicTBre reHOBY

IIpakTUKyM MO PEIIEHUIO Peuienue 3anayd Ha Bce TUIIBI TectupoBanue
JIOTUYECKUX, TBOPUECKUX 3a/1a4 1 B3aMMOJICHCTBHUS Hea/UIeNbHbIX | (3amaHus tuma A-7, A-8,
3a/1a4 1o alroOpuTMy TE€HOB (KOMITJIEMEHTapPHOCTD, A-9, A-30, B-1, B-6, B-7,

3MHCTA3, MOJTUMEPHOE
JIeHCTBHE TCHOB)

C-6)
PEHICHNE I'€HETUYECKUX
3aaa4

25-
26

Pemenue 3amau mo teMe:
«XpoMOCcOMHas Teopus
HaCJIEICTBEHHOCTH»

IIpakTuKyM O penICHUIO
JIOTHYECKUX, TBOPUECKUX 3a/a4 U
3a1a4 10 aJropuTMy

Pemenue 3amad Ha cIlelIJIeHHOE

HACJIEIOBaHNE, BEISICHEHNE
T€HOTHUIIOB 0CO0€El U

OIlpeeNIeHnEe BEPOSTHOCTU

POXACHUA ITOTOMCTBA C
AHAJIU3UPYCMBbIMHA
IIpU3HaKaMHu.

TectupoBanue

(3amanms Thma A-7, A-8,
A-9, A-30, B-1, B-6, B-7,
C-6)

pelIeHne TeHeTHYECKIX
3a1a4

Pemenne 3aa4, B KOTOPbIX
paccMaTpuBaCTCAd CHCIIJIICHHOC
1 HC3aBUCHUMOEC HACJICIOBaAHUC.
Pemenne 3aa4 Ha HCIIOJHOC




CHCIINICHUEC I'CHOB, HA
COCTaBJICHHEC CXEM
KPOCCHHI'OBEpA.

27- | Pemenue 3a1a4 1o Teme: IIpakTuKyM [0 peUIEHUIO Penienue 3ana4 Ha TectupoBaHue
28 «["eneruka mosmnay» JIOTUYECKUX, TBOPUECKUX 3a/1a4 U HacJen0BaHUE I'SHOB, (3amanus tumna A-7, A-8,
3aJ1a4 10 aJIFOPUTMY JIOKAJTM30BAHHBIX B A-9, A-30, B-1, B-6, B-7,
X-xpomocome. C-6
Pemenue pELIECHNE I'EHETUYECKUX
3aJ1a4 Ha CIIETIJIeHHE C 3amaqy
Y- xpoMocoMoii.
Pemenue 3aay Ha
HaCJIEZIOBaHNE NIBYX
MIPU3HAKOB CIETUIEHHBIX C
OJIOM
29 | Pemenue 3aja4 1o Teme: IIpakTuKyM [0 pEenICHUIO Pemenue 3aay Ha TectupoBaHue
«3aKOHOMEPHOCTH U3MEHIHUBOCTID) JIOTHIECKUX, TBOPUECKHX 331249 U OTIpEIIEIICHNE THTIA U BUIA (3amanus tuma A-7, A-9,
3aJ1a4 110 aJlTOPUTMY MYyTAaIHH. A-30, B-1, B-6, B-7, C-6)
,pelieHne reHeTUYeCKUX
3amaq
30 | Pemenue 3amau o teme: «I'eHeTHKa IIpakTUKyM MO PEIIEHUIO OmpeneneHue Tamna TectupoBanue
YeoBeKa JIOTHYECKUX, TBOPUYECKHX 3a7a4 M | HACJIEAOBAaHUS IIPHU3HAKA C (3amanms Tuma A-7, A-8,
3a/1a4 1o alropuTMy ITOMOILIBIO aHaJIn3a A-9, A-30, B-1, B-6, B-7,
POIOCIOBHOM. C-6) ,pemenue
TeHETUYECKHX 3314
31 | TectupoBanue 1o Kypcy «Pemenune IIpoBepka 3HaHUI, yMEHHUI U HABBIKOB MOITYYEHHBIX PU U3YYEHHUH 3JIEKTUBHOIO Kypca «Pemenue
OMOJIOTMYECKIX 33/1a4 B XOZ€ MOJITOTOBKH OHMOJIOrMYECKUX 33/1a4 B XOZe MOAroTOBKH K EI'D» coOTBETCTBYIONMX TPeOOBAHHUSIM MO OTOBKH
K ET'O» YPOBHSI BBIITYCKHUKOB.
32- | AHanu3 TeCTHPOBAHUS
33

34

3akaroueHne




	 Составление биологических  задач, кроссвордов, создание презентаций,  по  темам факультативного курса;
	 Зачёт по решению задач базового уровня и повышенного ;
	 Контрольная работа по решению задач по материалам Единого Государственного экзамена по биологии 2020-21 года (задания уровня Б, повышенного уровня сложности, С);
	Учащиеся должны знать:
	 Алгоритмы решения задач, не входящие в обязательный минимум образования (базового и повышенного уровня сложности);
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