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[HOACHUTEJIBHA A 3AIIMCKA

PaGouas mporpamMma 1mo OMOJOTHH COCTaBJI€HA Ha OCHOBE (peiepalbHOTO KOMIIOHEHTA TOCyIapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHAapTa OCHOBHOTO oOIIero oopazoBaHusi Ha 0a30BOM ypOBHE, Ha OCHOBE MPUMEPHOW MPOTpamMMbl 1O OMOJIOTHHU ISl OCHOBHOM
IIKOJIB M HA OCHOBE OPUTMHAJILHOM aBTOPCKOM MporpamMmsl o] pykoBojcTtBoMm B.B. [Taceunuka.
O®enepanpubiii  3akoH  "OO0 oOpaszoBanuum B Poccuiickoit ®enepamuu" ot 29.12.2012 N 273-®3 (¢ U3MEHEHUSAMH);
- denepanbHbIi TOCYIApPCTBEHHBIM 0Opa30BaTENbHBIM CTaHAAPT HAYaJbHOIO OOIIEro OOpa30BaHUSA, YTBEPKIACHHBIM MPUKA30M
MunucrepcTsa oOpazoBaHuUs u HayKU Poccutickon denepaunn OT 06.10.2009 Ne 373
- @eaepalibHbI TOCYJAPCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT OCHOBHOIO OOLIEro oOpa3oBaHMs, YTBEPKIEHHBIA IPUKA30M
MununcrepcTBa oOpa3oBaHus 17§ HayKH Poccniickon ®enepanun oT 17.12.2010 Ne 1897
- U3smenennss Bo ®I'OC HOO ytBepxaeHsl npukazoM MunHoOpHayku Poccum ot 26 HOoa0ps 2010 roma Ne 1241; mpukazom
Munoopuayku Poccun ot 22 centsiOps 2011 roma Ne 2357; npukazom Muno6pnayku Poccun ot 18 gexabpst 2012 roga Ne 1060;
npukazom Munobpuayku Poccun ot 29 nexabps 2014 roma Ne 1643; npukazom Muno6puayku Poccuu ot 18 mast 2015 roma Ne 507
- «O BHeceHWM W3MEHEHUU B TpuKa3 MwuHuctepcTBa oOpa3zoBanus W Hayku PD ot 17.12.2010 1. Ne 1897 «O06 yTBepxkacHUH
benepaabHOTO rocyapCTBEHHOIO 00pa3o0BaTEIbHOTO cTaHaaprta OCHOBHOTO o01mero 00pa3oBaHUs»:
npuka3 MuHoOpHayku Poccun ot 29 pgexabps 2014 1. Ne 1644 wu npukaz ot 31 pgexabps 2015 1. Nel577

PabGouass mporpamma mnpenHa3zHaueHa ajisg uzydeHusi Omosiorun B 10 kiacce cpemHeit o0mieoOpa3oBaTEIbLHON IIKOJBI IO
yueOHuky: A.A. Kamenckuii, E.A. Kpukcynos, B.B. Ilaceunuk. buonorus. O6mas 6uonorusi. 10-11 kmacceel. «/poda», 2013r .
BXOJIUT B (heJiepalIbHbBIN TTepeUeHbh YUeOHUKOB, PEKOMEHIOBAaHHBIX MUHHCTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepaiium K
WCIIOJIb30BAHUIO B 00pa30BaTEIbHOM MpoIlecce B 0OIIe00pa3oBaTeNbHBIX YUPESKICHUAX. YUueOHHK nmeer rpud «PexomeHmoBaHo
MunucrepcTBoM 00pa3oBanus U Hayku Poccuiickoit denepanumy.

B cootBercTBUM ¢ (peaepaibHBIM Oa3WCHBIM YUE€OHBIM IUIAHOM JJI CpeaHero (MOJHOro) odiiero oopa3oBaHUs MporpaMma
paccurTaHa Ha mpernojiaBanue kypca ouonoruu B 10 kimacce B o0beMe 1 yac B Heneno, 2 yaca B 11 kiacce.



Peanuzanus naHHOW IporpaMMbl CIOCOOCTBYET HCIIOJIB30BAHUIO Pa3HOOOpa3HbIX (OpM OpraHM3alMM y4yeOHOro mpoliecca,
BHEJPEHUIO COBPEMEHHBIX METOJIOB O0YUYEHUS U NEJarOrMYECKUX TEXHOJIOTUH.

Pabouas mporpamma npenycmarpuBaeT GOpMUPOBAHKE Yy OOydaromuxcs o01eyYeOHbIX YMEHUN U HAaBBIKOB, YHUBEPCAJIbHBIX
CHOCO0OB JIEATEIBHOCTH U KJIFOUEBBIX KOMIIETEHIIMNA. B 3TOM HanpaBieHUH NpUOPUTETAMU SBJISIOTCS: MCIIONIb30BAaHHUE /ISl TIO3HAHUS
OKpPY)KAIOIIETO MHUpa pPa3IMYHBIX METOAOB (HAOMIOACHHS, W3MEPEHHS, OMbBITHI, SKCHEPHUMEHT); HCIOJIb30BAHUE JISi PEIICHUS
MO3HABATENIbHBIX 3aJ]ad PA3IMYHBIX HCTOUYHUKOB MH(OpPMAIH; COOII0EHNE HOPM M IMpaBWJ MOBEACHUS B KaOMHETe OUONOTHH, B
OKpY’Kalolllel cpesie, MpaBuil 310pOBOT0 00pa3a XKU3HH.

N3yuenne kypca «O01iast OnoIorush» OCHOBBIBAETCSI HA 3HAHUSX, TOJYYEHHBIX 00YYaroIMMHUCS NPU U3YYEHUN OMOJIOTUYECKUX
JUCHMIUIMH B KJIaccaX CpEAHEro 3BEHA, a Takke NPUOOPETEHHBIX HA YPOKAX XUMHH, (PU3UKU, UCTOPUH, (PU3UUYECKOUH U
KOHOMUYecKoi reorpaduu. Cam npeaMer sBisieTcst 0a30BbIM ISl psifia CTIeHUaIbHbIX IUCHUIUINH.

JUis mpuoOpeTeHus MPaKTUYECKUX HABBIKOB U MOBBILICHHS YPOBHS 3HaHUH B pabO4yl0 MPOrpaMMy BKJIFOUEHBI JJaOOpaTOpHbIE
paboThl, mpeaycMmoTpeHnbie [IpumepHoit nmporpammoii. Bee mabopaTopHbie pabOThI SIBISIOTCS 3TaniaMd KOMOMHUPOBAHHBIX YPOKOB U
MOTYT OLEHUBAThCS MO YCMOTpPEHUIO YyuutTens. I[lpu BbINOJHEHWH J1a0OpaTOpPHOW pabOThl HU3YHAOTCS JKUBBIE OOBEKTHI,
MUKpOIpenaparsl, repdapuu, KOJJIEKIMH U T.J. BBIIOJHEHUE MPAKTUYECKON pabOThl HAIPABJIEHO HAa (POPMUPOBAHUE OOLIE YUEOHBIX
YMEHUH, a TAKKE YMEHHI y4eOHO - MO3HABATEIbHOM JIEATEIbHOCTH.

B cBa3u ¢ HeoOXoaumocThio 0Oojiee MOAPOOHOr0 H3Y4YEHHs] T€M IO CTPOCHHIO KIETKH, XMMHUYECKOIO COCTaBa M €€
KU3HEIESATeIbHOCTH ObUIHM 100aBieHbl yachl B TeMy «KieTka» 3a cueT nepeHoca yacoB U3 TeM «buonorus kak Hayka» u «['eHeTuka
yesioBeKa». M3 pe3epBHOTO BpeMeHHU ObLIT B3ST OJJUH Yac Ha UTOTOBYIO KOHTPOJIbHYIO paboTy 3a Kypc «buomnorus. 10 kmacey.

HEJIA 1 3AJAYU KYPCA.

- OCBOEHHE 3HAHMI: 0 OMOJIOTMYECKUX CUCTEMaxX (KJIETKa, OPraHu3M); 00 UCTOPUM Pa3BUTHUSI COBPEMEHHBIX MPEACTaBICHUIN O
YKUBOM IIPUPOJE; O BHIIAIOIIMXCS OTKPBITUSAX B OMOJIOTUYECKOM HAYKE; O POJIM OMOJIOTUYECKON HayKU B POPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOUN KapTUHBI MUPA; O METOJaX HAYYHOTO MO3HAHUS;

- OBJIaJleHHe YMEHMSIMH: OOOCHOBBIBATH MECTO U POJb OMOJOrMYECKHUX 3HAHUI B MPAKTHUYECKON NEATEIBHOCTH JIIOJIEH,
pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH; MPOBOIUTH HAOIOIEHUS 32 IKOCUCTEMaMH C LIETbI0 UX OMUCAHMS U BBISBJICHUS €CTECTBEHHBIX
Y aHTPOIIOT'€HHbBIX U3MEHEHUI; HAXOAUTh U aHAIU3UPOBATh HHPOPMAIIUIO O KHUBBIX O0BEKTaX;



- Ppa3BUTHE T[I03HABATE/ILHBIX HHTEPECOB, HMHTEIUICKTyIbHBIX M TBOPYECKUX CIOCOOHOCTEH B TMPOIECCEe H3YyUYCHUS:
BBIJIAIOIIMXCSI JOCTIKCHUH B OMOJIOTHH, BOIICAIINX B 00IIEUETIOBEYECKYIO KYJIbTYPY; HAYYHBIX B3IJISA0B, UCH, TEOPHI, KOHIICTIIINH,
Pa3JIUYHBIX TUIIOTE3;

- BOCNIUTAHMe: YOSKICHHOCTH B BO3MOXXHOCTH TMO3HAHUSI YKUBOM MPHUPOJIBI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHUS K
MPUPOJIHOM cpefie, COOCTBEHHOMY 3/I0POBBIO;

- HMCIOJIb30BAHUE NPUOOPETEHHbIX 3HAHUI W YMEHUN B MOBCEAHECBHOM JKU3HHM [JISl: OLICHKM TNOCJIEIACTBUM CBOEHU
NEATEILHOCTH TIO OTHOIICHHUIO K OKPY)KAIOIIEH cpeie, 3A0POBBIO JIPYTUX JIOACH M COOCTBEHHOMY 3J0POBBIO; OOOCHOBAHHS U
coOroieHUs Mep NMpodUIAKTUKY 3a00JI€BaHUM, TPABIII IOBEICHUS B IPUPO/IC.

TPEBOBAHMS K YPOBHIO IIOATI'OTOBKHA YYAHINXCSI.

1. Yuyammiics 10/15KeH 3HATH/ IOHUMAThD:

- OCHOBHBIC TIOJIOKEHHMS OHOJIOTHYCCKMX TeOopud (KJIeTouHas), CYIIHOCTh 3akoHOB I.MeHpens, 3aKOHOMEpPHOCTEH
U3MEHYUBOCTU, - CTPOCHUE OHMOJIOTHYECKHX OOBEKTOB: KJIETKH, F€HOB U XPOMOCOM; - CYIIHOCTh OHMOJIOTHYECKHX IMPOIECCOB:
pa3MHOKEHHUE, OIUIOJOTBOPEHHUE; - BKJIAJ BBIJAIONIUXCS YUYEHBIX B pa3BUTHE OUOJIOTMYECKOM HAYyKH; - OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIHMKY;

2. Yuanuecsi 10J5KHbI YMeTh:

- BBIJICTIATh OOBEKT OHMOJOTHYECKOTO MCCICAOBAHUS U HAYKH; - ONPEISIATh TeMbl Kypca, KOTOPbIE HOCAT MUPOBO33PEHUYSCKUI
XapakTep; - OTJIWYaTh HAyYHBIC METOJbI, MCIIOJIb3yeMble B OHMOJIOTHHU; - OOBSICHATH: POJb OMOJIOTUM B (POPMHPOBAHMH HAYIHOTO
MHPOBO33PEHUS; BKJIaJ OHOJIOTHYCCKHX TCOpHil B (DOPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHOHAYYHOW KApTHHBI MHpPA; €IMHCTBO
KUBOW M HEXWBOUW MPUPOJIBI, POJCTBO )KUBBIX OPraHU3MOB; OTPULIATEILHOE BIMSIHUE AJIKOTOJIsl, HUKOTUHA, HAPKOTUYECKUX BEILIECTB
Ha pa3BUTHE 3apOJbIIIA YEJIOBEKA; BIUSHUE MyTareHOB HAa OPraHU3M YeJIOBEKA; MPUYUHBI HACJIEICTBEHHBIX 3a00JI€BaHUM, MyTaIuii; -
pelarh JIeMEHTapHbIE OMOJIOTHYECKHUE 3a7auM; COCTaBJISITh JJIEMEHTAPHBIC CXEMbl CKPEIMBAHUS, - CPAaBHUBATh: OMOJIOTHYECKHUE
00BEKTHI (XUMHYECKUM COCTAB TEJ KUBOM M HEXKHUBOU MHPHUPOJBI), 3apOJBIINIM YEIOBEKAa M APYIMX MIICKOMUTAIOIINX, MPOLECCHI
(mosoBoe M Oecroioe pa3sMHOKEHHUE) 1 JIeJIaTh BRIBOABI HA OCHOBE CPABHEHUS, - HAXOAUTh HHPOPMAITHIO O OMOJOTHUECKUX 00BEKTax
B Pa3IMYHBIX HMCTOYHUKAX (y4eOHBIX TEKCTaxX, CIPABOYHMKAX, HAYYHO-TIOMYJSIPHBIX HW3/IAHUSX, KOMIBIOTEPHBIX 0a3ax JaHHBIX,
pecypcax VHTepHET) M KpPUTHUYECKH €€ OIICHHBATh; - OOOCHOBBIBATH €JMHCTBO OPTaHUYECKOTO0 MHpPA; - BBIJBUTATH THUIIOTE3BI H
OCYUIECTBJISITh UX MPOBEPKY; - OTINYATH TEOPUIO OT TUIIOTE3HI.

3. Yuammecs 10J5KHbI XapaKTepU30BaTh (ONMUCHIBATH):



- OCHOBHbBIE€ YPOBHHM OpraHU3AIMK KUBON MPUPOIBL; - OCHOBHBIE MOJIOKEHUS KIIETOYHOW TEOPUU; XUMUYECKUIM COCTAB KIIETKH,
poJib OENKOB, HYKJIEMHOBBIX KuciaoT, AT®, yrneBoAoB, JUIHUIOB, BOJAbl U JAPYTUX HEOPTraHUYECKUX BEIECTB B KU3HU KICTKU U
OpraHU3MOB; - CTPOCHUE U (HYHKIIMH T€HA, TEHETUYECKUIA KOM; - CTPOCHHUE U (PYHKIIMHU KJIETOK MPOKAPUOT U IYKAPUOT, aBTOTPODOB U
reTepoTpodoB; - 0COOCHHOCTH CTPOEHUS U (PYHKIIMOHUPOBAHUS BUPYCOB; SHEPIreTUYECKUN U MIACTUYECKUN OOMEH, UX 3HAYEHUE; -
O0COOCHHOCTH IUIACTUYECKOTr0 OOMEHa y pacTeHUM, UX KOCMHUYECKYIO (IUIAHETapHYI0) pOJib; pojib (epMEHTOB B OOMEHE BEIECTB; -
0ecrooe U MOJ0BOE PA3MHOKEHHUE OPTraHU3MOB; - XPOMOCOMBI, HX POJIb B XpPaHCHUH M Tepeade HACIeICTBEHHONW MH(OpMaImu; -
3HAUYECHWE BUIOBOTO ITOCTOSHCTBA 4HCIa, (OPMBI M Pa3MEpPOB XPOMOCOM; - MHTO3, MEHO3, OIUIOJOTBOPEHHE W WX 3HAYCHUEC;
OHTOTIEHE3, 3apOBIIIEBOE U IOCJIE3apOJIbIIIEBOE PA3BUTUE; - OCHOBHYIO T€HETHUECKYIO TEPMHUHOJOTHIO M CUMBOJIMKY; METOMbI
TeHETHKH, OCOOEHHOCTH METOJIOB M3YUYCHUS] T€HETHKH YEJIOBEKA; 3aKOHBI HACIEACTBEHHOCTH, MOAU(MUKAIIMOHHYIO0, MYTAallMOHHYIO U
KOMOMHATUBHYIO U3MEHYUBOCTh, UX MPUYUHBI; HOPMY PEAKIMH; - 3HAUCHHE TeHOTHUIIA U YCIOBUU cpefibl B GOpMHUPOBaHUU (PEHOTHUIIA,
MyTalWid B 3BOJIFOLIMN, TEHETUKU ISl CEJIEKIIUH U 3APABOOXPAHECHHS;

4. Yyamuecs J10JI2KHbI yMeTh CPABHUBATH (PACNO3HABATD, Y3HABATD, ONIPEIeJISATh):

- CTpOEHHE KIIETOK aBTOTPO(OB U TeTepoTpodOB, MPOKAPUOT U HSYKAPUOT; MHUTO3 U MEHO03; CIOCOOBI Pa3MHOXKEHUS
OpraHu3MoB; (PEHOTHUIIBI U TEHOTUIIBI, TOMO- U T€T€PO3UTOThI, MyTAIIMOHHYIO U MOAU(DUKAIMOHHYIO U3MEHYMBOCTh OPTaHU3MOB;

5. Yuamuecs 10/KHBI YMeTh IPUMEHSATH 3HAHUSA 110 OUOJIOTHH:

- KJIETOYHOU T€OPUHU — JIJIS I0KA3aTeNIbCTBA €JUHCTBA OPTaHMYECKOTO MHUPA; - TEHETHUYECKON TEPMUHOJIOTUHA U CUMBOJIUKH MIPU
COCTaBJICHHH CXEM CKPELIMBAHUS, PEILICHUU 33]1a4;

OcHognbie popmul opzanuzayuu y4eoHoil 0eameabHoCmu:

- YPOK O3HAKOMJICHHUS C HOBBIM MaTEpHaJIOM;

- YPOK 3aKpeIyieHusl U3y4eHHOr0 MaTepuarna;

- YPOK IPUMEHEHUSI 3HAHUW U YMECHU;

- YPOK 0000IIEHUS M CUCTEMATU3allUK 3HAHUH;

- YPOK MPOBEPKH U KOPPEKIIUU 3HAHUK;

- KOMOMHHUPOBAHHBIN YPOK;

- YPOK MPAKTUKYM.



Y4eOHO-MeToAN4YeCKUil KOMILIEKC 00pa3oBareabHOro npouecca 10-11 kiaccoB mo 6mo10ruun
[Iporpamma cpeanero (IoHOro) od1ero oopa3oBaHusl.
buonorus. O6mas 6uonoruu. 10—11 knaccsl. ba3oBslii ypoBenb. «Jpodar
ABTOp B. B. Ilaceunux A.A.Kamenckuii, E.A. KpukcyHOB.
buonorus. O0mast Onosiorus.
ABTOp B. B. Ilaceunux A.A.Kamenckuii, E.A. KpukcyHOB.

2018 r.

COJEP)XAHUE IMTPOT'PAMMBbI
10
(35 gaca, 1 yac B HeaEIIO)

Pasznen 1. buosiorusi kak Hayka. MeTobl HAYYHOIr0 MO3HAHMS (2 4).

Mecrto Ouosioruv B CHCTEME HayK. 3HauyeHUE OWOJIOTHH JUIsl MOHUMaHUs Hay4yHOW KapTUHBI Mupa. CBs3b OMOJIOTHYECKUX
JUCIUIUIMH C JPYTMMHM HayKamH (XuMueu, (GU3uMKod, mMaTeMaTUKOW, reorpaduei, actpoHomued u ap.). Mecto kypca «OOmas
OHMOJIOTHs» B CUCTEME €CTECTBEHHOHAYYHBIX TUcHUIUINH. [lenu u 3amauum kypcea.

JleMoHcTpalusi HOpTPETOB YUEHBIX-O0MO0JI0T0B, cXeMbl «CBSI3b OMOJIOTUH C IPYTUMHU HAYKaMM).
BX0oaHOE KOHTPOJIBHOE TECTUPOBAHUE.

Paznen 2. Kinerka (14 4).

[Ipenmert, 3agaun 1 METOABI UCCIICIOBAHUSI COBPEMEHHOM IUTOJIOTHMU. 3HAYCHUE ITUTOJIOTUYECKUX UCCIEAOBAaHUN ISl APYTUX
OMOJIOTUYECKUX HAayK, MEIMIIMHBI, CETLCKOT0 X03sicTBa. IcTOpHs OTKPBITUS U M3y4deHUs KIeTKU. OCHOBHBIE MOJOXKEHUS KIECTOUYHOM
TeOpUH. 3HAYCHUE KJIETOUYHON TEOpHH JUIsl pa3BUTHs Ouosioruu. KieTka kak enuHMIIA pa3BUTUS, CTPYKTypHas U (yHKIIMOHATIbHAs
€UHULIA KUBOTO.

XUMUYECKUI COCTaB KIETKU. Bojga W Jpyrue HEOpPraHMYeCKHWE BEIIECTBA, HUX pOJb B JKU3HEICATEIBHOCTH KIIETKHU.
Opranudeckue BEIIECTBA: YIVICBObI, OCIKHU, JUIUIbI, HYKJIEMHOBBIE KUCIOThI, AT®, ux ctpoeHue u posib B kieTke. DepMEeHTHI, UX
POJIb B PETYJISILIMY MPOLIECCOB JKU3HEIESITEIHHOCTH.



Crpoenne mnpokapuoTuyeckon KieTku. CTpoeHue 3yKapuOTHYECKOW KIETKHM. OCHOBHBIE KOMIIOHEHTHI KIEeTKH. CTpoeHHue
MeMOpaH. Ctpoenne U GyHKUUU sipa. XUMUYECKUM COCTaB U CTpoeHUEe XpomocoM. lluTornasma u OCHOBHBIE opraHouiabl. Mx
(GyHKINU B KJIETKE.

Oco0EeHHOCTH CTPOEHHUS KJIETOK OaKTepuid, TpuOOB, JKUBOTHBIX U pacTeHuil. Bupycol u 6akreprodaru. Bupyc CITN Ja.

OOMeH BelIecTB M MPEBpALIEHUsI YIHEPTUU B KieTke. KatainTtuueckuil xapakrep peakiuii oomMeHa BemecTB. [lnactuueckuil u
HepreTnyeckuii oOMeH. (OCHOBHBIE 3Tallbl SHEPreTHYECKOro ooOmeHa. OTIMYMTENbHbIE OCOOEHHOCTH NPOLECCOB KJIETOYHOIO
npixanus. CrocoObl MOTyYeHUs] OPraHUYeCKUX BEIIECTB: aBTOTPO(dbI U rerepoTpodsl. PoTocuHTE3, €0 (Pa3bl, KOCMUYECKask POJb B
ouocdepe. XeMOCHHTE3 U €ro 3HaueHue B ouocdepe.

buocunres 6enkos. [Touarue o rene. JJHK — uctounuk renernyeckoit nndopmanuu. ['enernueckon koj. MaTpuuHbIi TIPUHIIHI
ounocuntesa 6enkoB. Obpazoanue u-PHK no marpunie JIHK. Perynsiusa 6uocunresa. [lonstue o romeocTase, perymsius IporeccoB
MPEBPAILEHUS BEUIECTB U SHEPTUU B KIIETKE.

JleMoHCTpauus:

* MUKPOITPENAapaToB KJIETOK PACTCHUHN U KUBOTHBIX;

* MOJIEJIN KJIETKU;

* mozeneit PHK u JIHK;

* MOJIeH-anmuIMKau « CHHTE3 OeNKay.

Jlabopatopnast pabota Nel: «HaGmtoneHne KIeToK pacTeHUI U )KUBOTHBIX MO MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenapaTax u
WX OMKCAHUEY.

JlaGoparopnas padota Ne2: «CpaBHEHHE CTPOEHUS KJIECTOK PACTEHUM U )KUBOTHBIX)»

Jlaboparopnas padota Ne3: «I[IpurotoBneHue u onucaHue MUKpOIpenapaToB KJIETOK PACTCHUIN.

Paznen 3. Pa3amHoOXkeHMe M HHAUBHUAYaJIbHOE pa3BuTue opranusma (7 4)

CamoBocripon3BeIeHuEe — BceoO11iee CBOMCTBO KUBOr0. MUTO3 Kak OCHOBA OECIIOJIOTO Pa3MHOKEHUSI U POCTa MHOTOKJIETOYHBIX
OpraHU3MOB, ero (a3l ¥ OMOJIOTHYECKOE 3HAUCHHUE.

dopMbI pa3MHOKEHHUST OPraHU3MOB. becmonoe pasmHokeHue u ero Tumbl. [lojgoBoe pasmHokeHue. Meiio3, ero 6uoIornuecKoe
3Hauenne. Crnepmarorene3. OBorenes. OmnomoTBoperre. OcOOEHHOCTH OTUIOAOTBOPEHUSI y IBETKOBBIX pacTeHHil. bronornyeckoe
3HAYEHUE OIJIOIOTBOPEHUS.



[lonsiTue MHAMBUAYAJIBLHOTO pa3BUTHUSl (OHTOTeHe3a) opraHu3MoB. [lenenue, poct, nuddepeHuanus KiIeToK, OpraHoTeHes,
pa3MHOXEHHUE, cTapeHue, cMepTh ocoOeil. OHTorene3 pacreHuid. OHTOreHe3 KMBOTHBIX. B3anMoBIUsiHUE YacTell pa3BUBAIOIIETOCS
3apojpia. BnusHue pakTopoB BHENIHEH cpellbl Ha pa3BUTHE 3apojbliia. PocT u pa3zButHe opraHu3Ma. YPOBHU MPUCTIOCOOJICHUS
opraHusMa K U3MeHsronmmcs ycnoBusaM. Ctapenue u cMepTh opranusma. Crenuduka oHTOreHes3a npu 0ecroyioM pa3MHOKEHHH.

JlemMoHCTpanuss TaOJWIl, WUTIOCTPUPYIOMIMX BUABI OCCIOJOTO H  IIOJIOBOTO  Pa3MHOXKEHHS, HOMOPHOHAIBLHOTO W
MOCTAMOPUOHANBHOTO PAa3BUTHUS BBICIIMX PACTEHUM, CXOJICTBO 3apOJIbIIIEH MO3BOHOYHBIX KUBOTHBIX, CXEM MHTO3a M Meio3a.
JlabopaTtopHas pabota Ned: «BrIsiBIeHHEe CX0/ICTBA 3apOBIIIEH YeJIOBEKA M IPYTUX JKUBOTHBIX KaK JIOKA3aTEIbCTBO IBOTIOIIUN.

Pa3nen 4. OcHoBbI reHeTHKH (7 4)

Ucropust pa3BuTus TeHETUKU. 3aKOHOMEPHOCTH HACJIEIOBAaHMS MPU3HAKOB, BhIsIBICHHBIC [. Mennenem. ['ubpunonorunyeckuit
METOJI M3YYEHHs] HaCJIeJCTBEHHOCTH. MOHOTHOpPUAHOE CKpelluBaHUE. 3aKOH JOMHHHPOBaHUS. 3aKoH pacuieruieHus. [lonHoe u
HETOJHOE JOMUHHUPOBAHKUE. 3aKOH YHCTOTHI FaMET U €ro IUTOJI0rn4eckoe 000CHOBaHNE. MHOKECTBEHHBIE ajljIesiv. AHATM3UPYIOIIEe
ckpemuBanue. JluruOpuaHoe W MOJUTHOPUIHOE CKpElIMBAHWE. 3aKOH HE3aBUCUMOIO0 KOMOWMHUpOBaHUs. DEHOTHUN M TEHOTHII.
[{uToJIOrnYeCKre OCHOBBI TEHETUUECKUX 3aKOHOB HACJIEIOBAHMS.

I'enetnueckoe ompeneneHue mojna. ['eHeTMYecKkass CTPYKTypa IMOJOBBIX XPOMOCOM. ['OMOTraMeTHbId M Te€TEpOraMETHBIN ITOJ.
HacnenoBanue npu3HaKoB, CUETUIEHHBIX C TOJIOM. XpOMOCOMHAas TEOpUs HaclleICTBEHHOCTU. [ pynnbl cuerienus reHoB. CLEIUIEHHOe
HaclieJoBaHue npu3HakoB. 3akoH T. Moprana. [1onHOE 1 HEMOJIHOE CLUETIEHHE T€HOB.

['eneTnyeckue KapThl XPOMOCOM.

I'eHoTun kak 1ENOCTHAs CUCTEeMa. XPOMOCOMHas (siaepHas) W LUTOIIa3MaTU4yecKash HacleICTBEHHOCTh. B3amMojelcTBue
aJUIeNIbHBIX  (JOMUHUPOBAHUE, HEMOJHOE JOMUHUPOBAHME, KOJAOMUHUPOBAHHWE U CBEPXJOMUHUPOBAHUE) U HEAJIEIbHBIX
(KOMILJIEMEHTapHOCTb, SMKUCTA3 U MOJUMEPHs) TEHOB B OIpe/ieieHuu npu3HakoB. [LneiioTponusi.

OcHoBHbI€ (hOPMBI U3MEHUYMBOCTH. [ €eHOTHUIIMYECKAasT U3MEHUMBOCTh. MyTaliuu. I'eHHbIe, XpOMOCOMHBIE U T€HOMHBIE MYyTaIlUU.
Comarnueckue M reHepaTuBHble MyTanuu. [losyneTtanbHble W JieTalibHble MyTaluu. [IpyuuMHBI M YacTOTa MyTallMii, MyTar€HHbIE
(bakTopBhI.

DBOJIIOIMOHHAS POJIb MYyTaIUH.



KomOuHaTtuBHas M3MEHUMBOCTh. BO3HMKHOBEHME pa3JIMYHBIX KOMOWHALMA T€HOB M MX pOJIb B CO3JaHUU T'€HETHYECKOTrO
pa3HooOpa3us B IMpejesiax BHUAA. DBOJIOLMOHHOE 3HAY€HHE KOMOWHATMBHOW HM3MEHUYMBOCTH. 3aKOH TOMOJIOTHYECKUX PSJAOB B
HACJIEICTBEHHOM U3MEHYUBOCTH.

deHoTUnMMueckas, Wik MOAUGUKAIMOHHAS, W3MEHYMBOCTh. PONb yCIOBUU BHEIIHEW cpeAbl B Pa3BUTUU U MPOSBICHUH
NPU3HAKOB U CBOMCTB. CTaTUCTUYECKUE 3aKOHOMEPHOCTH MOAU(PHUKAIIMOHHON U3MEHUNBOCTHU. YTIpaBiICHUE JOMUHUPOBAHUEM.

JleMoHcTpanus

* MOJIeJe-anIInKaui, WUTIOCTPUPYIOLINX 3aKOHBI HACJIEICTBEHHOCTH, IEPEKPECT XPOMOCOM;

* pe3yJIbTaTOB OIBITOB, MOKA3bIBAIOIINUX BIUSHUE YCIOBUN Cpe/ibl HA U3MEHUYMBOCTh OPTraHU3MOB;

* repOapHBIX MAaTepPUAIOB, KOJUICKIIUNA, MYJISDKEH THOPUTHBIX, TTOJIUILIONIHBIX PACTEHUN.

[Ipaktuueckas pabora Nel: «CocTaBiieHr€e MPOCTEUIIINX CXEM CKPEIIUBAHUS.

[Ipaktuueckas pabora No2: «PemieHue s1eMeHTapHBIX TeHETUYECKUX 3a/1au).

JlaboparopHas pabota No5: «BbIsiBIeHHE MCTOYHUKOB MYTareHOB B OKpY»Karolllei cpefie (KOCBEHHO) U OILEHKa BO3MOXKHBIX
MOCJIEICTBUM UX BIUSHUS HA OPTaHU3M.

Paznen 5. I'eHeruka yesioBeka (1 4).

Metonbl H3ydyeHHs HACJIEICTBEHHOCTH YeJOBEKa. |'eHeTndyeckoe pa3HooOpa3ue uyenoBeKka. ['eHeTHYecKue JIaHHbIE O
IIPOUCXOXKJICHUN 4YEJIOBEKAa M YEJIOBEYECKMX pacax. XapakTep HacCJIeIOBaHHs INPU3HAKOB Yy YEJIOBEKAa. | €HETHYEeCKHe OCHOBBI
310poBbs. BrusiHue cpenibl Ha TeHETHYECKOE 3710pOBbe uenoBeka. I'eHeTnueckue 0osie3Hu. ['eHOTHN U 310poBBe YenoBeka. ['eHopoH
nonynsiuud. COOTHOIIEHHE OHOJOTHYECKOro W CoLManbHOro HacienoBaHus. ColuaibHble NPOOJIEMbl T'€HETUKH. DTHUYECKUE
npoOeMbl TEHHOW MH)KEHEpUU. |'eHeTHYeCKUid MPOrHo3 U MEAUKO-TEHETUYECKOEe KOHCYJIBTHUPOBAHUE, UX MPAKTUYECKOE 3HAUCHHUE,
3aJla4y ¥ MEePCIEKTUBBI.

JleMoHCTpanus XpOMOCOMHBIX aHOMAJIUN YEJIOBEKa U UX (DEHOTUITMYECKUE MTPOSIBICHMUS.

[Ipaktruueckas padota Ne 3- CocraBiieHre po1OCIOBHOM.

Pa3gesn 6. 3aKoHOMEpPHOCTH KM3HM HA OPTAaHU3MEHHOM YpOoBHe (44)

OOMeH BelIecTB U MPEBPALLEHUS SHEPTUA — MPU3HAKKA KUBBIX OpraHu3MoB. PazHooOpasue opraHu3moB. UepThl cX0ACTBa U
pazuyusl 4yejgoBeKa M KUBOTHBIX. CTpO€HHE OpraHu3Ma 4YeloBeKa: KJIETKH, TKaHW, OpraHbl, CUCTEMbl opraHoB. OcoOeHHOCTH
noBeneHus yenoBeka. CounanpHas cpefia OOMTaHUs YeJIOBEKa.



[MPAKTUYECKHUE N JIABOPATOPHBIE PABOTBI

Ne JlabopaTopHbIe U MPaKTHYECKUE padOThI [To mnany | ®akTUyecKu
1 Jlaboparopnas padota Nel «HaOmro/ieHre KJIeTOK pacCTEHUN U KUBOTHBIX MOJ MUKPOCKOIIOM Ha
rOTOBBIX MUKPOINpPENapaTax U UX ONUCAHUE).
2 JlabopatopHas padota Ne2 «IIpuroToBiieHrue U onMcaHUE MUKPOTIPENIAPATOB KIECTOK PACTCHUI.
3 JlabopatopHas pabota Ne3 «CpaBHEeHHE CTPOCHHUSI KIETOK PACTEHUN U KUBOTHBIX)
4 JlabopatopHast pabota Ned «BrisiBiIeHHE CXOACTBA 3apOBIIICH YeTOBEeKa U JAPYTUX KUBOTHBIX
KaK JI0Ka3aTeJIbCTBO IBOJIIOLUN.
3) [Ipaktuueckas padora Ne 1 «CocraBiieHrEe MPOCTEUIINX CXEM CKPEIIUBAHUS.
6 [Tpaktuueckas pabora No2 «Perienre aneMeHTapHBIX T€HETUYECKUX 3a1aW».
7 JlabopatopHass pabora Ne5 «BpblsiBIeHHE HCTOYHHMKOB MYTareHOB B OKpYKaromiel cpene

(KOCBGHHO) 1 OLICHKA BO3MOKHOCTEH IOCIEACTBUS UX BIUSHUS Ha OpraHu3m»

8 [TpakTuyeckas padora Ne3 «CocTtaBiieHHE pOAOCIOBHOWN.

HOPMbBI U KPUTEPUU OLIEHUBAHUM A
OueHuBaHMe YCTHOTO OTBETA YYAIIUXCS

OtmMmeTka'S'" cTaBuTca B ciiyyae:

1. 3nanus1, TOHUMaHUS, TITyOWHBI YCBOCHHUS 00YyUarOImUMCsI BCETo 00bEMa MPOrpaMMHOTO MaTepHala.

2. YMeHUs BBIACIATH IVIABHBIE MOJIOKEHUSI B U3YYEHHOM MaTepuaje, Ha OCHOBaHUU (PaKTOB U MPUMEPOB 0000IIaTh, JAeiaTh
BBIBO/IbI, YCTAHABIIMBATh MEKIIPEIMETHBIC U BHYTPUIPEAMETHBIC CBSI3M, TBOPUECKHU MPUMEHSET MOJyYeHHBbIEC 3HAHUSI B HE3HAKOMOU
CUTYaIlUH.

3. OrcyrcTBHE OMMOOK W HEAOUETOB MPHU BOCIPOU3BEIACHHWM H3YYEHHOrO MaTepualia, MPU YCTHBIX OTBETaX YCTpaHEHUE
OTJIETTLHBIX HETOYHOCTEN C TTIOMOIIBIO IOTIOJHUTEIBHBIX BOIIPOCOB YUUTEIS, COOJIO/IEHNE KYIbTYPhl YCTHOM peyu.

Or1merka'4":

1. 3HaHKe BCcero M3y4eHHOTO MPOTPaMMHOT0 MaTepuara.




2. YMeHu# BbIIENATH TJIaBHBIE MOJIOKEHHUSI B U3yYEHHOM MaTepuaie, Ha OCHOBaHUHU (DaKTOB U IMPUMEPOB 0000LIaTh, J€1aTh
BBIBO/IBI, YCTAHABJIMBATh BHYTPUIIPEIMETHBIEC CBSI3H, IPUMEHSATD ITOJIyYCHHbIC 3HAaHUS Ha IPAKTHKE.

3. He3nauurtenbHble (HErpyOble) OIIMOKN U HEOUETHI IPU BOCIIPOU3BEACHUH U3yUYEHHOIO0 MaTepuasa, COOII0AEHUE OCHOBHBIX
IIpaBUJI KYJBTYpbl YCTHOW PEYH.

Otmerka "'3" (ypoBeHb NpeACTABJICHUI, COYETAOMIUXCS € 3JIeMEHTAMH HAYYHbIX NOHATHH):

1. 3Hanne U ycBOEHHME Marepuajia Ha YPOBHE MUHUMAJbHBIX TPEOOBAaHUU MPOrpaMMbl, 3aTPYJHEHUE MPH CAMOCTOSTEIBHOM
BOCITPOU3BEJEHUH, HEOOXOIMMOCTh HE3HAYNUTEIBHOM MOMOIIH MPENOAABATENS.

2. YMeHue paboTaTh Ha ypOBHE BOCIPOU3BECHMUSI, 3aTPYITHEHUS IIPU OTBETAX HA BUJIOM3MEHEHHBIE BOIPOCHI.

3. Hamuume rpyOoii ommOKH, HECKOJBKHX HErpyObIX IpH BOCHPOM3BENCHUH H3YyYEHHOTO MaTepuana, HE3HauHuTEeIbHOE
HECOOJII0/IEHNE OCHOBHBIX IIPABUII KYJIBTYPbl YCTHOU PEUH.

Ormerka'2'":

1. 3HaHKMe W yCcBOEHHE MaTepuajlia Ha YpOBHE HM)KE MUHHUMAJIbHBIX TPeOOBaHUU MPOrPAMMBbI, OTAENIbHBIE MPEICTABICHUS 00
M3YYEHHOM MaTepuae.

2. OrcyTcTBUE yMEHUHN paboTaTh HA YPOBHE BOCIPOU3BEACHUS, 3aTPYAHEHUS [IPU OTBETAX HA CTAaHJAPTHBIE BOIIPOCHI.

3. Hannuue HeCKONMBKMX TpyObIX OIIMOOK, OOJIBIIOrO YHCIa HErpyObIX MPU BOCIPOU3BEJACHUU H3YyUYEHHOTO MaTepuala,
3HAYUTEJIbHOE HECOOII0IEHUE OCHOBHBIX MPABUJ KYJIbTYPhl YCTHON peyH.

OueHka BbINOJHEHNSI MPAKTHYECKHUX (J1a00PaTOPHBIX) padoT.
Or1merka'S'" craBurcs, ecji y4eHUK:
1. mpaBUJIBLHO OIPEAEIINII 1IEJIb ONBITA;

2. BBINOJIHUI PabOTy B MOJHOM OOBEME C COOJIOJICHHMEM HEOOXOAMMOM MOCIeA0BATEILHOCTA MPOBEACHUS OIBITOB M
VU3MEpPECHUN;

3. caMOCTOSITENIbHO M pallMOHAIbHO BbIOpa] M MOJArOTOBHII JJISL OMbITa HEOOXOAMMOE O0OpYyIOBaHHE, BCE OIBITHI MPOBENI B
YCIIOBUSIX U PEKHUMaX, 00€CIICUNBAIOIINX MOJYICHHE PE3YyIbTaTOB M BBIBOJIOB C HAMOOJIBIIICH TOYHOCTHIO;

4. HAy4yHO TPAMOTHO, JIOTMYHO OMHUCad HaOMIOACHUS W CPOPMYIHPOBAl BBHIBOJABI M3 OMbITAa. B MpeacTaBIeHHOM OTYETe
NPaBUJIBLHO U aKKYPATHO BBITIOJHUII BCE 3alUCH, TAOIHIIbI, PUCYHKH, TPAUKH, BBIYUCICHUS U ClI€Tal BbIBOIBI,



5. mposBISiET OPraHU3aIlMOHHO-TPYAOBbIE YMEHHUs (MOJAEPKUBAET YUCTOTY pabovyero Mecra U MOpsJoK Ha CTOJE, IKOHOMHO
UCIIOJIB3YET PACXO/IHbIE MaTepUaJIbl).

6. SKCHEPUMEHT OCYHIECTBISET IO IUIaHy C Y4YEeTOM TEXHUKM Oe30MacHOCTH M TpaBWil pabOThl ¢ MaTephallaMU H
000py/TIOBaHUEM.

Otmetka "4" craBuTCSH, €CJIM YUCHUK BBIOJHUJI TPeOOBaHMS K oLeHke ''S", HO:

1. OTIBIT MPOBOIUI B YCIIOBUSX, HE 00ECMEUUBAIOIINX TOCTATOYHON TOYHOCTH U3MEPEHMUIA;

2. unu OBLIO JOMYIIEHO JIBa-TPU HEJ0YETa;

3. i He OoJiee OJIHOM HerpyOoi OMIMOKY U OJHOTO HEJI0YETa;

4. UM 3KCIIEPUMEHT MPOBENIEH HE TOJIHOCTHIO;

5. Wy B ONMCaHUU HAOJIOIEHUI U3 OIBITA JOMYCTUII HETOYHOCTH, BBIBOJIbI CZEJIA HEMIOJIHBIE.

Otmerka 3" craBuTCH, €CJIM YYCHUK:

1. mpaBWJIBHO OIpeneiawy Iedb ONbITa; PabOTy BBHIMOTHSAET MPABWIBHO HE MEHEE YeM HAloJOBHUHY, OJHAKO OO0BEM
BBITIOJTHEHHON YaCTH TAaKOB, YTO MO3BOJISET MOJYYUTh MPABHIBHBIE PE3yIbTaThl M BBIBOIBI IO OCHOBHBIM, PUHIIMIIAAIHHO BAaKHBIM
3a/1auaMm paboThI;

2. uinu noadop o0opy0BaHMs, 00bEKTOB, MATEPUAJIOB, a TAKXKE PA0OTHI IO HAaYaay OMbITa MIPOBEN C MOMOUIBIO YUUTENS; WU B
X0/JI€ MPOBEICHUS OTbITAa U U3MEPEHUHN ObUIN JOMYIIEHbI OIIMOKHA B OMMCAHUU HAOJI0IeHUH, (OPMYIMPOBAHUU BBIBOJIOB;

3. ONBIT NPOBOJMJICS B HEPALMOHAIBHBIX YCIOBHSX, YTO MPUBEJIO K MOITYYEHHIO PE3YIbTaTOB C OObILIEH NOTPEIIHOCTHIO; WU B
oTuére OBUTH JOMYIIEHBI B OOIIEH CIOKHOCTH HE OoJiee IBYX OMIMOOK (B 3aMUCSAX €IWHUII, U3MEPEHUSIX, B BEIUUCICHUAX, TPaPUKax,
TabIuIaxX, CXemMax, u T.J.) He MPUHIIUIHAIBHOTO 7151 TaHHOHM paboThl XapakTepa, HO MOBIUSABIINX Ha Pe3yIbTaT BHITIOTHEHMS;

4. nomyckaet rpyoyro OmIMOKY B X0Ji€ dKCIeprUMeHTa (B 00bsICHEHUH, B O(popMIIeHUH pabOThI, B COOJIIOACHUN MPABUI TEXHUKHU
0€30MacHOCTH MpHU padboTe ¢ MaTepuasaMu U 000pyI0BaHUEM ), KOTOpasi UCIIPABIIICTCS MO TPEOOBAHUIO YUUTES.

Otrmerka "2" cTaBUTCH, €CJIM YYCHUK:

1. He ompenenui cCaMOCTOSITENbHO LIEIb OIbITA; BHIMOJIHUI PabOTy HE MOJHOCTHIO, HE TMOJATOTOBMI HY)XKHOE 000pyAOBaHUE U
00bEM BBITIOJTHEHHON YacTH pabOThl HE TTO3BOJISIET C/IeTIAaTh IPABMIIHHBIX BBIBOJIOB;

2. WK OTIBITHI, U3MEPEHHSI, BRIYUCIICHUS, HAOIOICHUS TPOU3BOAMINCH HETPABWIBHO;

3. unu B Xojie pabOThl U B OTYETE OOHAPYKMIIMCHh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHBIE B TPeOOBaHUAX K o1leHKe "3";



4. nomyckaet nBe (1 Oosee) rpyOble OMIMOKK B XOJ€ AKCIEPUMEHTA, B 00bsICHEHUH, B opopMiieHUHn paboThl, B COOJIIOICHUN
paBuJl TEXHUKU O€30MacHOCTU MPH paboTe C BEIIeCTBAaMHU U 000PYI0BAaHUEM, KOTOPHIE HE MOXKET MUCIIPABUThH JaKe MO TPEOOBAHUIO
YUUTEJIS.

OueHka caMOCTOSATEIbHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.

Otmerka "S" craBuTcs, €ciid y4YeHHUK:

1. BeITIOJTHIIT PaboTy O€3 OMMOOK 1 HEIOUYETOB;
2. jonycTui He 0osee OJHOro HeoYeTa.
Or1merka 4" cTaBUTCH, €CJIM YYEHUK BBINOJHUJ Pad0Ty MOJHOCTHI0, HO IOIyCTHJI B HEM:
1. He 6osee 0THOM HErpyOOI OIMTMOKHU U OJTHOTO HEJI0YETa,;
2. wim He 0oJiee IBYX HEJI0YETOB.
Ot1merka ""3" cTaBUTCH, €CJIM YYE€HHK NPABUJIBHO BBINOJHHUJI He MeHee 2/3 padoThl WJIH JOIyCTHII:
. He 0oJiee ABYX IpyObIX OLIMOOK;
. U1 He OoJiee 0JIHOM Tpy0oil 1 0JTHOM HerpyOoi OMKMOKN U OJHOTO HEJ0UYETA;
. WM He OoJiee IBYX-TpeX HErpyObIX OIIMOOK;
. WM OJTHOM HEerpy0oil OIMOKHU U TpeX HEAOUYETOB;
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. WJIM TIPYA OTCYTCTBHH OMITUOOK, HO TIPY HAJIMYUU YETHIPEX-TIATH HEJIOUETOB.
OtmeTtka "2'" cTaBUTCS, €CJIM YYEHHK: 1. JOIMYCTHII YUCII0 OMMOOK U HEJIOYETOB IIPEBOCXOISIIIEE HOPMY, ITPH KOTOPOM MOXKET
OBITH BBICTaBJICHA OIleHKa "3"; 2. WJIM €CIIM MTPAaBUJIBHO BBITIOJHUI MEHEE IMOJTOBHUHBI PAOOTHI.
OueHka BbINTOJHEHHUS TECTOBbIX 3a1aHUI.
OtmeTKa «S5»: ydamuics BBITOHIII TeCcTOBBIC 3aaanus Ha 91 — 100%.
OtmeTka «4»: ydamuics BBITOJHII TecToBbIC 3aaanms Ha 71 — 90%.
OtMeTKa «3»: yJaliuiics BIMOJHUI TeCTOBbIE 3aanus Ha 51 — 70%.
OTmeTKa «2»: ydaluiics BBITOJHWII TECTOBBIE 3aAaHKs MeHee yeM Ha 51%.
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