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PABOYAY ITPOTPAMMA

10 OMOJIOTUH

KJ1acce 10 (cpennee obGmee oGpasoBanue)

KOJIMYECTBO yacos 34
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nporpamma paspaborana Ha ocHoBe «[IprMepHO# MPOrpaMmbl cpeHero oduiero 00pasoBaHus 1o OMOJIOrMU HA OCHOBE
asTopckoi nporpammel B.B. ITaceunnka u @ILOC ».
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HNOACHUTEJBHASA 3AIINCKA

Hannas pabouast mporpamma no 6uonoruu — 10 knacca. «buonorus. Beenenue B 001yro 610IOrH0» MOCTPOSHA HA OCHOBE (PYHIAMEHTAIBHOTO
Aapa CONepKaHMsi OCHOBHOTO o0mero oOpa3zoBaHus, TpeOOBaHMI K pe3yJbTaTaM OCBOEHHsSI OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBaHus, TpeOOBaHUII K CTPYKType OCHOBHOH 0Opa30BaTENbHOW NPOTrpaMMbl, NMPOMHCAaHHBIX B PenepasbHOM TOCYAapCTBEHHOM
00pa3oBaTeNbHOM CTaHAApTe OCHOBHOTO 00miero odpasoBanus, a Takke KOHIENINN TyXOBHO-HPABCTBEHHOTO PAa3BUTHS U BOCIHTAHUS I'PaKIaHHHA
Poccun. B Heil Taxke y4UTBHIBAOTCS OCHOBHBIE HIEH W IOJIOKEHHUS] MPOTpaMMbl Pa3BUTHA M (POPMHPOBAHUS YHUBEPCAIBHBIX YUEOHBIX AEHCTBUH
ofyuaromuxcs anst obmero oOpa3zoBaHus, COOMONAETCS MPEEMCTBEHHOCTh C MPUMEPHBIMHU MPOrPAMMaMH HA4vaIbHOTO OOpa30BaHMs U aBTOPCKOH
paboueii mporpammoii (moktopa nen. Hayk B.B.Ilaceunuka).

[IpencraBnenHas pabouasi mporpaMMa COOTBETCTBYET aBTOPCKOM MporpamMme OCHOBHOTO o0Iero obpasoBaHusi mo Owojioruu noxa ped. B.B.
[Taceunuka. Cpok peanm3anuu nporpaMmel yueOHoro npeamera «bronorus» 10 kinacec — oguH y4eOHBIN TOA.

B cBs13u ¢ GonbunM 00BEMOM H3y4aeMOro MaTepuasa padodasi mporpaMmma npeaycMaTpruBaeT HEKOTOPbIE H3MEHEHUs. Y BEJIMYEHO KOJIUYECTBO
4acOB Ha M3y4eHHe TeMbl « BOZHUKHOBEHNE U PA3BUTHE KU3HWY (8 4acOB) 3a CUET COKpALIEHUS YaCOB HAa N3YUEHHE TEMbl « DKOCHUCTEMHBIN YPOBEHBY,
TaK KaK 3TOT MaTepuall YaCTUYHO U3Yy4aeTCs B MPEABbIAYIINX pas3aenax, a Tak e B 6 u 7 kjnaccax B kypcax «boranukay, «KusotHbie». KonuuecTBo
4acoB Ha m3ydeHue TeM «llonynsaunoHHO-BUIOBOH YpOBeHbY, «brochepHblil ypoBEHB» COKpAIEHO, TAK KaK aBTOPCKas MporpaMma paccyntaHa Ha 35
yueOHBIX Hemedb (35 yacoB). DTOT MaTepuall YaCTHYHO M3Yy4YaeTcs B MPEAbIIYIINX pa3zesax, a Tak ke B kypcax «boTtanukay (6 kiacc), <) KuBOTHBIE»
(7 xnmacc). I3meHeHus1, BHECEHHBIE B pabovyl0 MPOrpaMMy, TaKXKe KAaCaroTCsl TEMATHKH SKCKypCHUH U 1abopaTopHBIX padoT, OPUEHTHPOBAHHBIX HA
KpaeBeIYECKUI KOMIIOHEHT.

B mporpamme ocoboe BHUMaHHE YAENEHO CONEP’KAHHIO, COCOOCTBYMOIEMY (OPMHUPOBAHUIO COBPEMEHHOH €CTECTBEHHOHAYYHOHW KapTHHBI
MUpa, TMOKA3aHO MPAKTUYECKOEe MPHMEHEHHe OMONIOrnYecKux 3HaHui. M3ydyeHne OMONOrHH MO MpeasiaraeMoil mporpaMMe MpearojaraeT BeIeHUe
¢deHonornueckux HaOMIONEHUH, OMBITHUYECKOW W TpakTU4ecKod paboTel. [[s MOHMMaHUS yHalIMMHCSA CYIIHOCTH OHOJOTMYECKHX SIBJICHUH B
porpaMMy BBEIEHBI JaOOpaTOpHBIE pPadOThL, SKCKYPCHH, AEMOHCTPAIMH OIBITOB, NpOBeNeHHEe HaOmoaeHuil. Bce 3TO maeT BO3MOXKHOCTH
HAIPaBJICHHO BO3JEHCTBOBATh HA JIMYHOCTh YYALIETrOCs: TPEHHUPOBATH IMaMsTh, Pa3BUBATh HAOIIONATENbHOCTb, MBIIUIEHHE, 00ydaTh MpueMam
CaMOCTOATENBHON y4eOHOM NesITeIbHOCTH, CIIOCOOCTBOBATh PA3BUTHIO JIFOOO3HATEBHOCTH U UHTEPECA K TIPEAMETY.

Ilenu 0OWOJIOrHYECKOro 00pA30OBAHUS B OCHOBHOW IIKOJNe (DOPMYNHMPYIOTCS HAa HECKOJBKHMX VYPOBHSX: TJIOOATBbHOM, METAIPEIMETHOM,
JUYHOCTHOM M TIPEIMETHOM, a TaKK€ Ha YpOBHE TpeOOBaHMI K pe3ysbTaTaM OCBOSHHS CONEpPKaHMs MPEIMETHBIX mporpamm. I'nmoOanbHble 1ienu
Ouonornyeckoro oOpa3oBaHus SBIIOTCS OOLIMMH I OCHOBHOM | crapiieil mkosbl. OHU OMPEneNstoTes] COLUANIbHBIMUA TPEOOBAHUSMH U BKJIIOYAIOT
B ceOst:

L4 conyaJau3s3anmumo O6yLIaeMbIX KaK BXOXIACHUE B MHUD KYJIBTYPbI U COLIUANIBHBIX OTHOH_IeHI/II\/'Ij o6ecnqu/IBa}0Luee BKJIFOUCHUEC yHAIIUXCSA B TY HUIIN
HWHYIO I'pynIy Uinu O6H_IHOCTb — HOCUTCJIA €€ HOPM, LIeHHOCTeI‘/'Ij OCBaMBACMBbIX B IIPOUECCE 3HAKOMCTBA ¢ MUPOM JKUBOH NpUPOAbI,



o npuolLIeHHe K TO3HABATENIbHOW KyJIbType KaK CHCTEME MO3HABATENbHBIX (HAYYHBIX) LIEHHOCTEH, HAKOIUICHHBIX OOIIECTBOM B cdepe
OMONOTUYECKOH HAYKH.

Bbuosnornueckoe oOpazoBaHue MPU3BAHO 00ECTIEUNTD:

¢ OpPHEHTAUUK B CUCTCMC MOPAJIBHBIX HOPM U I_IeHHOCTefIZ MPU3HAHUEC BBICOKOH LHEHHOCTU KU3HU BO BCCX MPOSABJICHUAX, 3NO0POBbA CBOCTO U
APYyTrux HIOHeﬁ; JKOJIOTUYECKOE CO3HAHUE U BOCIIUTAHHUE JTFOOBU K npupoac,

¢ Pa3BUTHE MO3HABATCIIbHBIX MOTHUBOB, HAIIPABJIICHHBIX HA MOJYYCHUEC HOBOI'O 3HAHUA O JKHBOI nNpUupoAEc, MO3HABATCIIBHBIX KAYCCTB JIMTHOCTH,
CBA3aHHBIX C YCBOCHHUEM OCHOB HAY4YHBIX 3HaHPII>'I, OBJIAACHUEM ME€TONAMU HCCICHOBAHUS TPUPOABI, q)OpMI/IpOBaHI/IeM HHTCJUICKTYAJIbHBIX

YMEHUI;
® OBJAJCHHE KJIFOUEBBIMU KOMIIETEHTHOCTSMH: yueOHO-TI03HABATEIbHBIMH, UH(POPMALIMOHHBIMHY, LIEHHOCTHO-CMBICJIOBBIMH,
KOMMYHUKATUBHBIMU,

e (opmupoBaHue y OOyYarOIIMXCsl MO3HABATEIBHOW KYJNBTYpPhI, OCBAMBAEMON B MPOLIECCE MO3HABATENILHON MEATEbHOCTU, U 3CTETUYECKOM
KYJIBTYPbI KaK CTOCOOHOCTH K YMOLMOHAILHO-IICHHOCTHOMY OTHOIIEHUIO K OOBEKTAM *KHUBOU MPUPOIBI.

OTbop conepskaHusl B MPOrpaMMe MPOBENEH C YIETOM KyJIbTYPOCOOOPa3HOTO MOAX0Aa, B COOTBETCTBUU C KOTOPBIM YHAITHUECS] AOJIKHBI OCBOUTD
conepKaHue, 3HaUYuMoe st (OPMHUPOBAHHS TMO3HABATENBHOHN, HPABCTBEHHOH M 3CTETHUYECKOW KYJIBTYpPBI, COXPAHEHHUs] OKPYKAIOLIEro Cpeabl U
COOCTBEHHOTO 3/I0POBBSI, JUIsl IOBCEAHEBHOM KU3HH U MPAKTHUECKOH AEATEIbHOCTH.

ITocTpoenue yuebHoro comepxkanusi Kypca ouosoruu cornacio YMK moxa.pen.B.B.Ilacedynnka OCyIIeCTBIISIETCS MOCIEIOBATENILHO JIOTHKE OT
o0IIero K 4aCTHOMY C Y4Y€TOM peali3allid BHYTPHUIPEAMETHBIX U MEXIPEIMETHBIX CBsi3eli. B OCHOBY MOJIOKEHO B3aMMOJECHCTBHE HAYYHOTO,
T'YMaHUCTHUYECCKOTIO, AKCHOJIOTHMYIECKOTO, KYJBTYPOJOTUYICCKOIO, JIMIHOCTHO-ACATCIIbBHOCTHOTI'O, I/ICTOpI/IKO-HpO6J'IeMHOFO, HWHTCTPATUBHOTO,
KOMIIETEHTHOCTHOTO MOAXO0B.

Copmep:xaHue Kypca HampaBJieHO Ha (OPMUPOBAHME YHUBEPCABbHBIX Y4E€OHBIX NEHCTBUMN, OOECIEYUBAIONINX PAa3BUTHE IMO3HABATEIBHBIX U
KOMMYHHKATHBHBIX KauecTB JuyHOCcTH. OOyuaromuecss BKIFOYAIOTCS B MPOEKTHYID M HCCIEIOBATEIBCKYIO ESTENbHOCTh, OCHOBY KOTOPOU
COCTaBJISIIOT Takue y4eOHbIE NEHCTBUS, KaK: YMEHHUS BHIETh MPOOJEMBI, CTABHTh BOIMPOCHI, KJIACCH(PHULUHPOBATH, HAOMIONATh, MPOBOIUTH YieOHBIE
SKCIIEPUMEHTDI, ACJIaTh BBIBOABI, O6’b$ICH$ITb, AOKAa3bIBATh, 3alllUIATh CBOU UOCH, JaBATh ONIPCACIICHUA ITOHATUAM, CTPYKTYPUPOBATh U AP. anmnecsl
BKJIFOYAKOTCA B KOMMYHHUKATHUBHYHO yqe6HyI0 JACATCIbHOCTD, I'IC npeo6nana}0T TAKHUE €€ BUIbI, KaK! YMCHHE ITOJIHO U TOYHO BbIPA*KaThb CBOU MBICJINU,
apryMEHTHPOBATh CBOIO TOUKY 3peHHs, padoTaTh B IPYIINE, MPENCTaBIATh U cOOOIMaTh MHPOPMALIMIO B YCTHOH M MHCbMEHHOH (opMme, BCTyHaThb B
auajor u T.4. JlaHHas AesiTeNbHOCTD CBsI3aHa C BHEYPOUYHOH AESITENIbHOCTBIO YHAIUX CSl.



MECTO YYEBHOTI'O IPEJIMETA, KYPCA B YYEGHOM IIJIAHE
3a 35 pabounx Henenb ¢ HeAeabHON Harpy3Kkoi 1 uac ,Ha npa3gHukH Bbimagaet 1 gac (09.05), kotopeiii OyneT KOMIEHCHPOBATHCS 3a CHET
pe3epBHBIX YacoB. Takum 00pasoM, 3a roj Mo miaHy 34 Jaca.

INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOT' O IIPEJMETA.

JlesiTenbHOCTh 00pa30BaTEIbHOTO YUPEKAeHHUs B 0O0y4YeHHH OUOJIOTUY NOJDKHA OBITh HANpaBjieHa Ha TOCTHIKEHUE OOYUYarOITUMUCS CISAYIOIINX
JIMYHOCTHBIX Pe3yJIbTATOB:
1) 3HaHME OCHOBHBIX MPUHIIUIIOB U MPABUJI OTHOIICHHUSI K YKHBOU MIPHUPOJIE, OCHOB 3IOPOBOTO 00pa3a KU3HU U 3J0POBbe-COeperaroinx TEXHOJIOTHH;
2) peanuzaiiysi yCTaHOBOK 3I0POBOTO 00pasa >KU3HH,
3) chopMHPOBAHHOCTH TIO3HABATEILHBIX HHTEPECOB U MOTHBOB, HAPABJICHHBIX HA NU3YUEHUE YKUBOU MPUPOABI, HHTEJUIEKTYAIbHBIX YMEHHIA
(moka3bIBaTh, CTPOUTH PACCYIKIEHUS, AHATH3UPOBATh, CPABHUBATD, 1E€JIaTh BHIBOJIBI U JIP.); 3CTETUYECKOTO OTHOIIEHUS K JKHBBIM OOBEKTaM.

PeryastuBabie YY/I 0CBOEHHs BBITYCKHUKAMH OCHOBHOH IIKOJIBI TPOTPAMMBI TI0 OUOJIOTHU SIBJISTFOTCSL:

1) oBnageHne COCTABISIOIIMMH HCCIEOBATENBCKON M MPOSKTHOH EATENIbHOCTH, BKIIIOYasl YMEHUsI BUAETh POOJIeMy, CTAaBUTh BONPOCHI, BBIIBUTATH
THITOTE3bI, JABATh ONPEACTICHNS TIOHITHSIM, KIacCU(HUIIMPOBATh, HAOMOAATh, IPOBOANTD SKCIIEPUMEHTHI, 1€IaTh BHIBOBI M 3aKJIFOUCHUS,
CTPYKTYpUPOBATh MaTepual, OOBSICHATh, TOKA3bIBATh, 3AIIUIIATh CBOU UJIEH,

2) ymenue padoTarh ¢ pa3HbIMH UCTOUHHKAMH OHOJIOrH4ec-Koi HHQOPMALIK: HAXOAUTh OUOJIOTHYECKYI0 HH(POPMALIHIO B PA3IMYHBIX HCTOUHUKAX
(TekcTe yueOHMKA, HAYYHO-TIOMYJISIPHOH JIUTepatype, OMOJIOrHYeCKUX CIIOBAPSX M CIPABOYHUKAX ), aHATM3UPOBATH U OLIEHUBATH HH(POPMAIIHIO,
npeoOpa3oBbIBaTh HHPOPMALIHIO U3 OTHON (POPMBI B APYTVIO;

3) cocoOHOCTE BEIOMPATH LIENIEBbIE U CMBICJIOBBIE YCTAHOBKH B CBOMX ACHCTBHSIX M IMOCTYIIKAX 110 OTHOLIEHHIO K KUBOH MPHUPOJIE, 3M0POBBIO CBOEMY
U OKPYKAIOIUX;

4) yMeHHUe afieKBaTHO UCIIOJIb30BATh PEUEBbIC CPEACTBA ISl TUCKYCCHU M apTYMEHTALIMHN CBOEH MO3UINU, CPABHUBATH PAa3HBIE TOUKU 3PEHUS,
apryMEHTHPOBATh CBOIO TOUKY 3PEHHS, OTCTAMBATh CBOIO MO3HUIIHIO.

Ilo3HoBaTEILHBIE Y'Y ,)1 OCBOCHUA BbIITyCKHUKaAMU OCHOBHOM IIKOJIBI nporpamMmel 1o OHOJIOTUH SIBJISIFOTCS

1. B no3HaBaTenbHOM (MHTEIUIEKTYAILHOM) cdepe:

* BBIZIEJICHHE CYIIECTBEHHBIX MPU3HAKOB OMONIOTHYECKUX O0BEKTOB (OTIMUYUTENBHBIX TPU3HAKOB JKUBBIX OPraHU3MOB; KJIETOK U OPraHH3MOB
pacTeHMIA, *KUBOTHBIX, TPUOOB U OaKTepHil, OpraHu3Ma 4eioBeKa; BUIOB, SKOCUCTeM, Onocdepsl) u mporeccos (0OMeH BEIeCTB U PEBPAIleH he
SHEPTHUH, TUTAHUE, IbIXaHUE, BbIIEJICHNE, TPAHCIIOPT BEIIECTB, POCT, PA3BUTHE, PA3MHOKEHUE, PETYJISIMS KU3HENEATEIbHOCTH OpraHi3Ma;




KPYTOBOPOT BELIECTB U MPEBPALICHNUE SHEPTHH B YKOCHCTEMAX);

¢ IPUBCACHUEC NOKA3aTCIILCTB (apFYMeHTaL[I/Iﬂ) POACTBA YCJIOBEKA ¢ MIICKOIIMTAOIIIUMU JKUBOTHBIMU, B3aUMOCBA3U UECJIOBCKA U Opr}KaI'OH_Ieﬁ Cpeabl,
3aBHCHUMOCTH 3[0POBbsI YEJIOBEKA OT COCTOSTHUS OKPYIKAIOIIEH cpeibl, HEOOXOIUMOCTH 3aIUThI OKPYIKAIOLIEH CPpeabl;, COONOACHUS Mep
npodrIakTUKN 3a00JI€BaHNH, BEI3BIBAEMBIX PACTEHUSIMH, KHBOTHBIMH, OakTepHsiMH, TpHOaMU U BUpycaMu, TpaBMaTu3Ma, crpeccos, BUU-undpexmmy,
BPEIHBIX MTPUBBIYEK, HAPYLICHHUSI OCAHKH, 3PEHUS, CIyXa, MHPEKIMOHHBIX U MPOCTYIHBIX 3a00JI€BaHHIA;

* kaccuukanus — onpeaeneHne MPUHAIIEKHOCTH OMONOTHYECKUX OOBEKTOB K OTIPEIEIEHHOM CUCTEMATUYECKO rPyIIIIE;

* 00bsICHEHHE POJIM OMOJIOTHH B MPAKTHUYECKOW AEATENbHOCTHU JIFOJIE; MECTa U POJIH YEIOBEKA B MPUPO/IE, POACTBA, OOITHOCTH MPOUCXOKIACHUS U
OBOJIOLIUU paCTeHI/IfI U JKUBOTHBIX (Ha MPUMEPE COMOCTABJICHUSA OTACIbHBIX rpynn); POJIN pa3jIMUHbIX OPTraHU3MOB B JKU3HHU YCJIOBCKA, 3HAUCHUA
OMONIOTNYECKOTo Pa3HOO0pasus sl COXpaHeHUs1 Onochepbl, MEXaHU3MOB HACICICTBEHHOCTH U M3MEHUYHNBOCTH, MPOSIBJICHUST HACJIEACTBEHHBIX
3ab0sIeBaHm y YeIOBeKa, BUIOOOPa30BaHUS U MTPUCIIOCOOTICHHOCTH,

* pa3iin4€HUC Ha Ta6.]'II/ILIaX qacTel u OpPraHOMAOB KJICTKH, OPraHOB U CUCTEM OPraHOB YCJIOBCKA, Ha JKUBbIX O6’beKTaX n Ta6.]'II/ILIaX OpraHOB UBETKOBOTO
paCTCeHUA, OPraHOB U CUCTEM OPraHOB JKUBOTHBIX, paCTeHI/IfI Pa3HbIX OTAECOB, )KUBOTHBIX OTACJIbHBIX TUIIOB U KJIACCOB, HaI/I6OJ'Iee pacnpoCTpaHECHHBIX
paCTeHI/IfI U JOMalllHUX KUBOTHBIX; C’be,[[O6HbIX U AAOBUTBIX FpI/I6OB; OIIACHBIX OJI YC€JIOBCKA paCTeHI/Iﬁ H JKUBOTHBIX,

* cpaBHEHME OMOJNIOTUYECKUX OOBEKTOB U MPOLIECCOB, YMEHHE JeNIaTh BHIBOIbI M YMO3AKIIFOUEHHs] Ha OCHOBE CPaBHEHUS,

¢ BBIABJICHUC UBMCHUYUBOCTU OPraHU3MOB, HpI/ICHOCO6HeHHﬁ OpTraHU3MOB K CpEac O6I/ITaHI/I$I; TUIIOB BSaHMOHeﬁCTBHﬂ Pa3HbIX BUAOB B 5KOCUCTCME,
B3aMMOCBSI3€i MEXTy OCOOCHHOCTAMH CTPOEHUS KIIETOK, TKAHEH, OPraHOB, CUCTEM OPraHOB U MX (PYHKLHUSIMU,

* OBJIaZICHUE METOIaMK OHOJIOTHMYECKO# HayKH: HaOJI0IeHNe 1 OTIMCaHue OHOJIOTHYECKHX OOBEKTOB M MPOLIECCOB, MOCTAHOBKA OHOJOTHYECKHX
SKCIIEPUMEHTOB U O6’b$ICHeHI/Ie HX PE3YJIbTATOB.

2. B [IEHHOCTHO-OPHEHTALIMOHHOM cdepe:

* 3HaHKME OCHOBHBIX MPABUJI MTOBEJCHHSI B TPUPOIE U OCHOB 3/I0POBOT0 00pasa *KU3HH;

* aHAJIM3 M OIIEHKA MOCJIECTBYI AEATENIbHOCTH Y€IOBEKa B MPUPOIE, BIUSHUS (AKTOPOB PUCKA HA 37IOPOBbE YENIOBEKA.

3. B cepe TpyAOBO#H NeATEILHOCTH:

* 3HAHUE U COOJTIOICHIE MPaBUJI pabOThI B kKabuHeTe OUOJIOTHH;

* cobmoeHne mpaBuIl paboThl ¢ OUOJIOrHUECKUMH MPHOOpPaMH U HHCTPYMEHTaMH (ITperapoBaIbHbIC UTJIbl, CKAJBIIENH, JIYITbl, MU KPOCKOITBI).
4. B chepe pusnyeckoii AeITEIbHOCTH:

* OCBOCHIEC HpI/IeMOB OKasaHus nepBoﬁ TIIoOMO I HpI/I OTpaBHeHI/II/I AOJ0OBUTBIMHA l"pI/I6aMI/Ij paCTeHI/IﬂMI/I, yKycaX JKHUBOTHBIX, HpOCTy,[[HbIX 3a6OJ'IeBaHI/I$[X,
0’K0rax, OOMOPOKEHHSX, TPABMaX, CIIACEHUH YTOMAOLIET0; PALIHOHAILHOW OPTaHU3AMH TPYIa M OTJBIXA, BHIPAIIMBAHUS H PA3MHOKECHUS
KyJbTYPHBIX PACTEHHI 1 TOMALITHHUX JKUBOTHBIX, YXO/1a 32 HUMH, MTPOBEACHUS HAOIIOIEHHH 32 COCTOSIHIEM COOCTBEHHOTO OPraHu3Ma.

5. B scrernueckoii chepe:

* OBJIA/IEHHE YMEHUEM OLIEHUBATD C S3CTETUYECKOHN TOUKH 3PEHHS OOBEKTHI JKUBOHU MPHUPOIBL.




OCHOBHOE COAEP)KAHUE YYEBHOI'O KYPCA

Buosiorus. Beeaenne B 001y 0H0JIOTHIO
10 xkaace

Beenenue (4 vaca)
buosorus Hayka o *KUBOH npupose. 3HaueHNe OMONIOrMYeCKUX 3HAHUH B COBpeMeHHOM sku3HuU. [Ipodeccnn, cBszanHble ¢ bnonorueil. Metoasl
uccnenoBanus ononorun. [lonstue «xu3Hb». COBpEeMEHHBIE HAYYHbIE MTPEACTABICHUS O CYITHOCTH KU3HU. CBONCTBA KMBOTO. Y POBHH OPraHU3aLUN
SKUBOU MPUPOJBL
Jemoncmpayuau
ITopTpeTs! y4eHBIX, BHECIINX 3HAYUTENbHBINA BKJIA B Pa3BUTHE OUOJIOTHUECKOH HAYKH.
Ilpeomemmnuie pe3yiomamsl
Yuawyguecs oonocnvr sname:
— CBOIICTBA KHUBOIO;
— METObI HCCIENOBaHUs OUOJIOTHH;
— 3Ha4eHHe OMOJIOTHYECKUX 3HAHUI B COBPEMEHHOMN JKU3HU.
Yuawguecs oonocnvr umems npeocmasnene:
— 0 OMoJoruH, KaK HayKe O YKMBOU MPHUPOE;
— 0 mpodeccusix, CBI3aHHBIX ¢ OUOJIOTHENH;
— 00 ypOBHEBOI OpraHU3alnH KUBOH MPUPOABI.
Paznen 1. OcHoBbl nuronorum (23 yaca)
OOm1ast xapakTepuUCTHKA MOJICKYJIIPHOTO YPOBHs opraHuzanun xkusoro. Cocras, CTpoeHHEe U QYHKIIMH OPTraHUYECKUX BELIECTB, BXOMALINX B COCTAB
JKUBOTO: YTJIEBOABL, MU, OeNTKH, HyKIenHOBBIE KUCIOTHI, AT® u npyrue opranudeckue coennHeHus. buonornueckue karaimzaropsl. Bupychr.
Hemoncmpayus
CxeMbl CTPOEHHUS] MOJIEKYJ] XUMUYECKUX COEAMHEHNN, OTHOCSIINXCS K OCHOBHBIM I'PYyINaM OPraHu4eCKUX BEIECTB.
Jlabopamopusie u npakmuueckue padomot
Pacmemnienne nepokcuaa Boaopona GepMEeHTOM KaTala3on
Ilpeomemmnuie pe3yiomamot:
Yuawuecs oonocuvr:
— 3HATh COCTaB, CTPOCHUE N (PYHKLUU OPTaHUYECKUX BEIIECTB, BXOASIINX B COCTAB JKUBOTO;
— HUMeTb NIepBOHaYaNbHbIE CUCTEMATU3NPOBAHHBIE [IPEICTABIEHHS O MOJIEKYJIIPHOM YPOBHE OpPraHU3alllM KUBOTO, O BUPYCaX KaK HEKJIETOUHBIX
bopMax KHU3HH;
— MOJIYYHUTh OTIBIT UCTIOJB30BAHUS METOIOB OHOJIOTHYECKONH HAYKH M MPOBEACHHUS HECIOKHBIX OMOIOTHYECKUX SKCIIEPUMEHTOB [T U3yUSHHS
CBOWCTB OPraHUYECKUX BELIeCTB U (PyHKIMH (PEPMEHTOB Kak OMOJIOTHYECKUX KaTaIN3aTOPOB.



OOm1ast xapakTepUCTHKA KJIETOYHOTO YPOBHS OpraHu3anuu xkusoro. Kierka — cTpykTypHas v GyHKIMOHAJIbHAS €OMHALIA )KU3HU. MeTOoabl H3ydeHUs
kieTkn. OCHOBHBIC MOJIOXKEHUS KJIETOUHOU TeOpUH. XMUMUYECKUN COCTAaB KJIETKH M €ro NocTosTHCTBO. CTpoeHune kieTku. PyHKINU OPTaHOUI0B
kieTkn. IIpokapuotsl, 3ykaproTel. XpoOMOCOMHBIN HaOop kieTku. OOMEH BelecTB U NMpeBpalleHue SHEPIHH — OCHOBA JKU3HEEATEIbHOCTH KIIETKU.
DHepreTuueckruii 0OMEH B KJIETKE KJIETKH. A3poOHOe U aHa poOHOe Abixanue. POCT, pa3BUTHE U KU3HEHHBIN LUK KJIeTOK. OO0IIue MOHSTHS O
TENICHUH KJIETKH (MUTO3, MeH03). ABTOTPOdEI, TeTepoTpodBbL.

Hemoncmpayus

Monenb knetkin. MukpomnpenapaTsl MUTO3a B KJIETKaX KOPEIIKOB JIyKa, XpoMOcoM. Mozie TH-anTuTNKaliy, HILTIOCTPUPYIOIIHE ASJICHHE KIIETOK.
Pacmennenne nepokcuaa BOJOPOAA € TIOMOLIBIO (PEPMEHTOB, CONEPIKAIMNXCS B )KUBBIX KJIETKAX.

Jlabopamopusie u npakmuueckue padomot

PaccmarpuBaHme KJIETOK PacTEHHIA U JKUBOTHBIX ITOJ MUKPOCKOTIOM.

Ilpeomemmnuie pe3yiomamsl

Yuayuecs ooncnviznams:

— OCHOBHBIE METO/IbI U3yUEHHS KIIETKH;

— 0COOEHHOCTH CTPOEHUSI KJIETKH SYKapHOT U MPOKAPHOT;

— (YHKIMU OPTaHOUIOB KIIETKH,

— OCHOBHBIE TIOJIOKEHHS KJIIETOYHOH TeOpHH,

— XUMHMYECKUI COCTAB KJIETKH.

Yuawguecs oonocnvr umems npeocmasnene:

— O KJIETOYHOM YPOBHE OPraHH3alHHU )KUBOTO;

— O KJIETKE KaK CTPYKTYPHOH U (PyHKIIMOHAIBbHOM €INHULIE KU3HH,

— 00 oOMeHe BeIecTB 1 MpeBpaleHie SHEPrUH KaK OCHOBE JKU3HEACATENIbHOCTH KIIETKY,

— O POCTe, Pa3BUTHU U JKU3HEHHOM LIUKJIE KJIETOK,;

— 00 0COOEHHOCTSIX MUTOTHUYECKOTO ACTICHUS KIIETKHU.

Yuawyuecs oonorcnst nonyuums onvim:

— WCTOJIB30BAHUS METOIOB OMOJIOTHYECKOH HAYKH U MPOBEICHUST HECIOXKHBIX OMOJIOrMYECKHUX SKCIIEPUMEHTOB JJISl U3YYEHUS KIETOK JKUBBIX
OpPraHN3MOB.

Paznen 2. Pa3MHoOKeHHe M MHANBUAYAJILHOE PA3BUTHE OPraHU3MOB (7 4aco6)

Bbecnionoe n nosoBoe pasMHokeHUe oprann3MoB. [lonoseie kieTku. OmnonoTsopenne. MHIuBuayanpsHOE pa3BUTHE OPraHU3MOB. bruorenerndecku it
3akoH. OCHOBHBIE 3aKOHOMEPHOCTH Iepeavl HacIeACTBeHHON nHopMan. | eHeTHyecKkast HePEPbIBHOCTD JKU3HU. 3aKOHOMEPHOCTH
HU3MEHYHUBOCTH.

Hemoncmpayus

Muxkpornpenaparsl SHLIEKIETKA U CIIEPMATO301Aa KHBOTHBIX.



Jlabopamopusie u npakmudeckue padomsi

BbIsiBiieHIe H3MEHYMBOCTH OpraHu3MoB. Ha npumepe pacTeHHii U JKUBOTHBIX OOMTAIOLINX B 00IACTH.
Ilpeomemnsie pezyibmamet

Vuawuecs ooncnur 3nams.

— CYIIHOCTh OMOT€HETUYEeCKOTO 3aKOHA,

— OCHOBHbIE 3aKOHOMEPHOCTH TMepeaaul HaCJleICTBeHHON HHGOPMALIUH;
— 3aKOHOMEPHOCTH U3MEHYUBOCTH,

— OCHOBHbIE METO/IbI CEJIEKL[UH PACTEHUI, S)KUBOTHBIX 1 MUKPOOPTraHU3MOB;
— 0COOCHHOCTH Pa3BUTHS MOJIOBBIX KJIETOK.

Yuawguecs oonocnvr umems npeocmasnene:

— OpraHU3MEHHOM YPOBHE OPraHU3alMH KUBOTO,

— 0 Melio3e;

— 00 0c0OEHHOCTSIX HHANBUAYAJIBHOTO Pa3BUTHSI OPTaHHU3MOB,

— 00 0cobeHHOCTSIX OECIOJIOro U MOJIOBOTO PA3MHOXKEHHUS! OPraHU3MOB;

— 00 OMJIOAOTBOPEHNH U €10 OMOJOTUYECKOMN POJIHL.



Kanenpapuo-rematnueckoe nianuposanue Ha 2022_ /2023 __ y4eOublii rog

peamer buojorus
Kanacc 10
YMK « buosioruss Beenenue B 00y 6uosiorui. 10 kaace» B.B.[laceunnk
Ne Hdara Tun Hensn OcHoBHBIE Bun yueoHoii I1annpyembie pe3yaLTAThI 00yIeHIsE Ooopynoranme | /3
Tema YPOK YpPOKa BOLIPOCHI e IpenmerHnie Meranpeavernsie | JIMYHOCTHBIE
a COePRAHMST
Breaenune -4 uaca
Kpatkas 06 buonorms — OnpenensroT MOHATH, JaBaTh onpeaeiacHue | P: ymeHue Ilo3zHaBaTens-
HCTOPHA .09 HAYKa 0 KUBOU (opMupyembIe B X01€ TCPMHHAM; OMpPEICTIATh LETh HBIH HHTEPEC K
PasBHTHA MPHUpPOZE. M3YYEHHS TEMBI: TCPEHHUCILITE UAPCTBA | yhoka M CTABHT €CTECTBEHHBIM
OuomorUy. 3HavcHUC «OHONOTHS, PKHBOM TPHPOZIBL, 3a7a4H, HaykaM. [lo-
muddepeHIIpPOBaHHbBIC
OHOIOTHIECKUX «MHKOJIOTHS?, W HHTETPHPOBAHHEIC HEOOXOAMMBIE U1 | HUMAHHE MHO-
3HAHUH B «OpHoIoTHI, BHONOrHuCCKHe HayKy;| CC AOCTIIKCHUS. roobpaszus u
COBPEMCHHOM «aIIBrOJIOTHD), ypoBHu opraumsarud | 11 ymenune €IUHCTBA KUBOM
KH3HH. «TManco00TaHUKA», JKHBOU MATEPHU paboTars C OPHPOABI HA
[Tpodeccun, «TCHETHKA, XapaKkTCPpU30BATh Pa3IHIHBIMHI OCHOBaHHH
CBA3aHHBIC C «OnopuzuKay, YPOB-HU OPTAHMSAUHH |y oroyprprcanu 3HAHUU O MPH-
O6monoruei «OUOXUMIUSD, FRISHH: . nHpOopMAanHH, 3HAKAX JKHBOTO
MOJICKYILIPHBIH,
«panuoOHOIOTH?, KIICTOYHBIH, OTACILATH TTIABHOC
«KOCMHYECKAS OHOIIOTHS. | opraHH3MEHHBIIA, OT BTOPO-
XapaxTepusyrT TIOMY JISILITUOHHO- CTEIIEHHOTO.
OHONIOTHIO KaK HAYKY O BHIOBOH, YMeHue CTpyk-
JKHBOH IIPHPOJIC. 3KOCHCTEMHBIH, TYPHPOBATH
6mnoc(hepHbIiL

PackpbIBaroT 3HAUCHHUE
OHOIOTHICCKHUX 3HAHHUH B
COBPEMCHHOM >KH3HH.
ITpuBoaaT npuMepsl
mpo(eCCHi, CBA3AHHBIX C
OmoorueH.

Becenyror ¢

OKPY KAFOIIHMH
(pOACTBEHHUKAMH,

V4eOHBIH MaTe-
pHa, JaBaTh
OIIpeACTICHUA
TIOHATHSIM,
CaMOCTOATEIBHO
COCTaBILATh
KOHCIICKT YPOKA B
TETPAIH.

K: ymenue




3HAKOMBIMH,
CBEPCTHHKAMH) O
MPO(ESCCHAX, CBA3AHHBIX C
Omonorueii.

T'oToBAT npeseHTaNMH O
MPO(ESCCHAX, CBA3AHHBIX C
OmonorueH, HCTOIb3ys
KOMITBIOTCPHBIC
TEXHOJIOTHH

BOCIIPHHHUMATH
nH(pOpMALHIO HA
CIyX.

Meroast
HCCIICI0BA
HHS B
OuoIOrHu

13.

09

TTonsaTHE O HAYKE.
Meroast
HAYIHOTO
TO3HAHUSA. ITaIbI
HAYIHOTO
HCCIICAOBAHHUA

OnpeacasroT MOHATHS,
(opMupyembIe B X01€
H3YUCHUS TCMBL, «HAYKAY,
«HAYYHOC HCCICTOBAHUCY,
«HAYYHBIX METOI»,
«HAYYHBIH (aKT»,
«HAOIIOICHHCY,
«IKCTICPHMCHT,
THIIOTE3a», «3aKOH»,
KTCOPHSDY.
XapaxkTepu3yrT OCHOBHBIC
MCTOABI HAYIHOTO
TO3HAHUS, 3TAIbI
HAYYHOTO MCCIICTOBAHL.
CamocrosarensHo
(HopMYIHPYIOT POOICMBL
HCCIICIOBAHMS.
CoCTaBILSIFOT TIO3TAIHYIO
CTPYKTYpY OyIymero
CaMOCTOATEILHOTO
HCCTICOBAHIA

HA3bIBATh METOMbI
H3YYCHUS JKUBOU
TIPHPOIBI
XapaKTEPU30BaATh
METO/bI
HCCICIOBAHUS B
Omonoruu:
HAOJIFOICHHUEC,
IKCTICPHMEHT,
CpaBHCHIIC,
OITHCAHME,
HCTOPHYCCKHI
METO[, OCHOBHBIC
3TaIbI HAYYHOTO
HCCIICIOBAHUSL.

P: ymenue
OINPECIATH LEIb
padoTsL,
IUTAHHPOBATH
3TaIbI €€ BbI-
TIOJTHEHUS U
OLICHHUBATb II0-
Jy4CHHbIC
PE3YIbTATHL

IT: ymeHue
pabotarts ¢
Pa3IHIHBIMHI
HCTOYHHKAMH
nH(popManHH,
OCYIIECTBIIITH
CMBICIIOBOC
YTCHHE, OTJCIATH
TJIABHOE OT
BTOPOCTEIICHHOTO,
OINPE AT
KPHTEPHH IS
XapPAKTEPUCTUKH
MPUPOIHBIX
OOBEKTOB

K: ymenne
BOCIPHHUMATH HH-

Yuurecsa
HCIIOIb30BaTh
CBOH B3TJISIBI
Ha MHp IS
OOBSICHCHUS
Ppa3IMUHBIX
CUTYalUH,
peleHus
BO3HHKAFOIIIHX
mpodIeM |
H3BIICUCHUS
SKH3HCHHBIX
YPOKOB




(opmamro HA
CIIyX, padoTaTs B
COCTaBe
TBOPYECKHX I'PYIIL

CymHOoCTh
JKU3HE U
CBOICTBA
SKHUBOTO.

YpoBHH
OpraHu3an
HH JKHBOK
MATEpHUH .

20.

09

27.

09

CymHOoCTh
TIOHSTHS
«GKU3HB».
CgoiicTBa
JKABOTO. YPOBHH
OpTraHU3alUI
JKABOH IIPHPOIBI

OnpeacasroT MOHATHS,
(opMupyembIe B X01€
H3YUCHUS TCMBIL, <OKH3HBY,
«KU3HCHHBIC CBOHUCTBAY,
«OHOTIOTHYICCKHUE
CHCTEMBD», «OOMCH
BCIICCTBY, KIPOLCCCHI
OmocuHTE3a M pacmanga»,
«Pa3apaKUMOCTDY,
«Pa3MHOKCHHCY,
«HACTICACTBCHHOCTBY,
«U3MCHYHUBOCTDY,
«Pa3BHUTHC», KYPOBHH
OpTaHH3ALHH KHBOTOY .
JIaroT XapakTepHCTHKY
OCHOBHBIX CBOICTB
JKHBOTO.

OOBACHMIOT NPUIHUHBI
3aTPYAHCHUH, CBSI3aHHBIX
C ONPCACICHUEM TOHATHSA
<OKH3HBY,

ITpusBoaaT npuMepsl
OMOIOTHIECKUX CHCTEM
PA3HOTO YPOBHA
OpTaHH3AIHH.
CpaBHHBAIOT CBOHCTBA,
TPOSBIIAFOIIHCCS Y
00BCKTOB KUBOH H
HEYKHBOM MPHPOABI

HA3BIBATH 00IIIHE

TPU3HAKU (CBOUCTBA)

JKABOTO OPraHm3Ma
XapaKTepU30BaTh
CBOICTBA JKHBOTO
opraHmsma (Ha
KOHKPCTHBIX
MPUMEPAX);
MPOBOIUTH
CPaBHEHHE KUBOU U
HE)KHBOM MaTEpHH,

P: ymenue
OIIPEICTIATH LIEITb
padoTsL,
IUTAHHPOBATH
3TaIbI €€ BbI-
TIOJTHEHUS U
OLICHHUBATb II0-
Jy4CHHbIC
Pe3yIbTaThI

I

Ymenue,
CPaBHHBATB,
KIACCH(HITIPOBAT
b ¥ 0000maTh
TIOHSTHS
;KOMMyHHKATHBHBI
e YV
OrcrauBaTh CBOIO
TOUKY 3PCHH,
TIPUBOANTH
ApTyMEHTBHI,
TIOATBEPKIAST UX
(axramn.

YUUTCH KPUTHIHO
OTHOCHTBCS K
CBOCMY MHCHHIO, C
JOCTOMHCTBOM
TIPHU3HABATH
OIMMOOYHOCTD
CBOETO MHCHUS

Oco3HaBaTh
CBOHU MHTEPECHI,
HAXOJWTh H
H3y4aTh B
yueOHHUKAX
Matepuan (13
MAaKCHMYMa),
HMMEIOIIHHT
OTHOIIICHHE K
CBOUM
HHTCPECAM.




(ecu OHO TaKOBO)
H KOPPCKTHPOBATH
ero
OcHoBBI muTOIOTHN - 23 Waca
Metoast 04. Obmasn OnpeacasroT MOHATHS, HaseiBate Qpamummu | P: ymcHEe Yurecs Monens «Kmerkay)
uTonoran | 10 XapAKTCPHCTHKA dopMupyeMBbIC B X0a€ BCTIHKHX YICHBIX- BBIOHPATH OCMBICTTHBATH IMHKPOCKOTIBL,
KIeToHas KIETOYHOLO W3YUCHHS TEMBI: «KJIeTKay, | MHKPOCKOMHCTOB, CaMOCTOATE/bHBIC  SHATHMOCTE MHKPOTPCIAPATHI
TeopHsL, ypoBHs CMETOELHAC I BHCCITUX CBOW BKJIAX | CpeacTma ITAHHOH TCMBL,
B H3YUCHHC KJICTOK, JOCTIDKCHUS LCTH [y IHThCA
OpraHU3aliH KJICTKID, «CBETOBAT ABTOPOB KJICTOYHOU IT: ymenue MCIIOJIb30BATh CBOH|
Ocobennoc | 11. JKMBOTO. MHKPOCKOIIHS, Teopuu HAXOJAT HyXKHYI0 [B3TILUIBI AL
TH 10 Krerka — «3NMEKTPOHHAA XapaKTepH30BaTh UH(POPMALMEO PeLICHUS TIPOBIeM
XHMHYICCKO CTPYKTYpHAA H MHKPOCKOITHD, OCHOBHBIE K ymenue M M3BIICUCHHSA
TO COCTaBa ()YHKIHOHATBHAA | «KJICTOYHAS TCOPH». TIOJIOKCHHSA KOPPCKTHPOBATH CBOMPKH3HCHHBIX YPOKOE
KJIICTKH. CAHHHUIIA KU3HH. XapaI(TepI/ISYIOT KICTKY KJICTOYHOI TCOPHH. HEAEI,
XHAMHYCCKHAH KaK CTPYKTYPHYIO H IpoBoguTh BSaIfWOOL;ZHHBaTB
COCTAaB KJICTKH. ()YHKIIHOHATTEHYIO CPaBHEHHE CTPOCHUS FAPYF APy,
Meronapt €IMHHULY KH3HH, € MPOKAPHOTOB U
Boma u ee 18. HM3YUYCHHS KJICTKH. | XHMHUYECKHH COCTAB, JYKAPHOTOB,
poisb B 10 OCHOBHbIE METOABI H3YYECHHU. PaACTUTCIBHOM U
SKH3HHICAT TIOJIOXKSHHS OOBACHAIOT OCHOBHBIC SKHBOTHOH KJICTOK
CIIbHOCTH KICTOYHOH TOJIOJKCHHS KICTOUYHOH (aBTOTPOIOB H
KJICTKH. TCOPHH TCOPHH. TeTepOTPO(OB).
CpaBHUBAIOT MPHHIIHIIBI
Munupans | 25 paloTHI 1 BO3MOKHOCTH
HBIC 10 CBETOBOM U 3JICKTPOHHOM
BCILCCTBA MHKPOCKOMHYECCKON
H UX POJIb TCXHHUKH
B KJICTKE.
VYrnesogsr | 08. YrieBoasL. OnpenensroT MOHATH, JABATh ONPEACICHHUE | . OcosHaror u IpesenTanusa«
11 VIIeBO/bL, HITH (opMEpYEMBIE B X07€ TEPMHUHAM,; Pryvere OCMBICIHBAKOT Yrnesoasn»
CaXAPHIBEL W3YHCHHS TEMBL: TICPCUHCTIAT OPTAHI30BaTh HH(POPMALHIO O
MoHOCAXAPHITHL. (IICHOREL, HIH BEWIECTBA, BXOMIHC | BHINOTHCHHE XAPAKTCPHBIX
B COCTAB VIJICBOAOB, | RAJAHHH YIHTCIIAL 0COOCHHOCTSIX
AucaxapusL CAPSapEED?, OCHOBHBIC (DYHKIMH | Pa3BHTHC HABBIKOB | VTILICBOIOB
Homucaxapuzst «MOHOCaXapuIpD», VITICBOJOB; TPYIIBI | CAMOOICHKH U Ca- Pedrexcupytor,




«OHCAXapHIbD?, VIJICBOIOB MOAQHAM32 OLICHUBAIOT

«TIOTTHCAXAPHIBD?, XapaKkTepu30BaTh 1I'yMeHme 1aBarb pe3yabTaThl

«pubo3aY, 0COOCHHOCTH OTPCICTICHHUSA JICATCITBHOCTH

CTPOCHHA YIIICBOOOB IIOHATHAM

((AC30KCHPHO032, (;ICpHOBHLIg (I)YHKI.;[[I/II/I, Knaccn(bn;mpo-

«TIIIOK032», «(PpyKTO3a», VIIICBOIOB BATH OGBEKTHL,

«TAIAKTO3a», «CaXapo3ay, (IPUBOAHTH ONpeeNATh

«MAJIbTO32», «TAKTO32», TPUMEPHI). KPUTCPHH AT

«KpaxXMaDy, «TITHKOTCHY, OOBACHATD KIacCH(UKAIII

CXUTHID). TMPUHAAICKHOCTD 0OBCKTOB.

XapakTepH3yrOT COCTAB U YTJICBOAOB K KCymerue cayimars i

S — GuoNoTeIyI | TERITL BOTpOCH

YITICBONOB. KJIACCHHKAM

YCTaHaBIUBAKOT

TNPUIHHHO-CJIICACTBCHHBIC

CBA3H MCKAY XUMHUICCKUM

CTPOCHUEM, CBOUCTBAMH H

(OYHKIDIMH YTIIEBOJOB HA

OCHOBC QHAJIH3A PHCYHKOB

1 TEKCTOB B YUCOHHKE.

ITpuBoaaT mpuMepsl

YIJI€BOAOB, BXOAAMNUX B

COCTaB OPTaHH3MOB, MECTa

HX JOKATH3AaIIHH H

OHOIOTHICCKYEO POJTh

JIumuasr 15. Jlumuzer. Kupel. | OmpeaemnstoT TOHTHL, JaBaTh ONPCICICHHE OcosHaror u IpesenTanusa«
11 T OpMOHBL. (pOpPMHUPYEMBIE B XOJIE TEPMHHAM, Pryvere OCMBICTHBAIOT JIum ey
DyHKIHH H3YUEHHS TEMbL: TIEPEYHUCIIITH OpTraHHU30BaTh nH(pOopMALHIO O
JUMHI0B: «ITHIAIBD, «OKHPBD», BCIICCTBA, BXOIAIIHC BI)I]'[OU.]'IHGHI/IG XAPAKTCPHBIX
B COCTAB MOJICKYJIbI 3Q7AHAN YUHTEIS. | OCOOCHHOCTSAX

SHEpreTHICCkad, «TOPMOHBD?, OOJIBIIHHCTBA PaseurHe HABBIKOB JIHITU 0B
3anacarorma, «oHepreTHieckas GYHKUMA | ynymos. HasbiBaTh | CAMOOLCHKH H Ca- | Pe(heKcHpyIoT,
3aIUTHAA, JHIIAAOBY, «3aMaCcarmas ()YHKIHH THTHIOB MOAHAIH3A. OLICHUBAIOT
CTPOMTETIBHA, (OYHKINA THITHIOBY, XapaKTePH30BATh [I'yMcHHe TaBaTh | PE3ybTATHI
PEryISTOpHAS «3aImuTHAS (yHKIHS 0COOCHHOCTH OTIPCICTICHIS JIeITEIbHOCTH

JHIHIOBY, «CTPOUTETbHASL CTPOCHHU IHITUOOB, IOHATHAM,

uX (DyHKIHH. KJIACCHPHUITHPO-

(OYHKINA THITHIOBY,




«perynATopHast GYHKIHSA

BaTh OOBEKTHL,

JHITHIO0BY . ONpEaC/LITh
JIar0T XapaKTEPHCTHKY KpUTCPHH ZUTL
COCTaBa H CTPOCHHA KnaCCHHKAH
00BEKTOB
MOJICKYJT JIUITUIOB. Koymermec "
YCTaHaBIUBAKOT 331ABaTh BOIIPOCHI
MPUYHHHO-CJICICTBCHHBIC VUHTEIIO U OTHO-
CBSI3H MCHKIY XHMHICCKHM KJIACCHHKAM
CTPOCHUEM, CBOUCTBAMH H
(OYHKIDIMH YTIIEBOJOB HA
OCHOBC QHAJIH3A PHCYHKOB
H TCKCTOB B YUCOHHKE.
ITpusBoaaT npuMepsl
JMIHAOB, BXOJAAMIAX B
COCTaB OPTaHH3MOB, MECTa
HX JIOKQAT3ALAH H
OHOIOTHIECKYIO POIIb.
OO0CyKIaroT B KJ1acce
TPOOTICMBI HAKOIUTCHHUS
SKHPOB OPTAHU3MAMH B
LETAX YCTAHOBJICHHAS
TMPUYHHHO-CJICICTBCHHBIX
CBA3EH B IPUPOIE
Crpocame | 22. Cocras u OnpeacasroT MOHATHS, HA3BIBATH MOHOMEP Pryvere OCMBICTHBAFOT Tabmma
hi (I)YHK]_[I/II/I 11 CTPOCHHC OCIIKOB. (I)opMpreMHe B X0JIE OcIKOBOIH MOJICKY JIbI OpraHu3oBaTh TEMY YpPOKa «beaxm»
OeKoB Benku, umm M3YYEHHS TEMBI: «OEIIKH, 1 €ro BBIIIO.THCHHE OcosHarot u Mozens Genka
wors |, || oo | smminn | e
Tpocrsic u (HPOCTBIC H CTOAHBIC 0CIKOBOH MOJICKYJIBI, | CAMOOLCHKH H Ca- XaPaKTCPHBIX
COJKHBIC OCIKH. | OCIKM», «AMHHOKHCIOTBD, | xapakTepH30BATh MOAHATH3A. 0CODCHHOCTSIX
AMUHOKHUCJIOTHI. KIIOJIUIICIITHAY 0COOCHHOCTH ]YZYMGHI/IG aBaTh OCIIKOB
[Nomunentun. «TEPBHYIHAS CTPYKTYpPA CTPOCHHS MOHOMEPA OMPCACTICHHST
[NepBuunas, 0CIKOB», «BTOPUYHAS Ocka ¥ OC/KOBOM TMOHATHAM,
BTOpHMHASL, CTPYKTYpa GETKOB, MOJICKYIIBI B LETIOM; KIaCCH()UIHPO-
——— «TpeTHYHAs CTPYKTYpA OOBACHATH IPOLIECC BaTh OOBEKTEL
00pazoBaHmA OIPETICIIITH
YCTBCPTUYHAS 0CIIKOBY», «UCTBCPTUYHAS TCITHIHOM CBA3M,

KPHUTCPHH A1




CTPYKTYPBI CTPYKTYpa OCTIKOB». TPOLIECC KIacCH(UKAIII
OCITKOB. XapakTepu3yIoT COCTAB H 00pa3oBaHms OCIKOB OOBCKTOB.
Jlenatypanus CTPOCHHE MOJICKY T Pa3MHHBIX YPOBHEH
emxa BeIKOB, MPHHADI OpTaHM3ALHH. K:ymenue cnymars u
371ABATH BOIPOCHI
BOSMO)KHOEO HApPYIICHHSA VUHTEITIO H OJHO-
TIPUPOTHOHN CTPYKTYPBI KIACCHHKAM
(meHatyparn) OCIIKOB.
ITpusBoaaT npuMepsl
JCHaTyparmu OCIIKOB
OyHKIMN OCTKOB: | YCTaHABIHBAIOT TIEPEYUUCTIATD P: ymenue OcMbIcTHBAIOT Tabnwmma
CTPOMTENBHA, MIPUYUHHO-CIICACTBCHHBIE | (DYHKIMH OCIIKOB B OpPTraHH30BATh TEMY YpOKa «bemxw»
JBHTATEIbHASA, CBSI3M MKy XHMHYECKHM | OPTaHU3ME BBINOTHEHHUE OCo3HAKOT 1 Monexs Gemka
TPAHCTIOPTHA, CTPOCHHEM, CBOHCTBAMH H | XapaKTEpHU30BaTh 3aJaHAH YIUTEI. | OCMBICTHBAIOT
3AIUTHAA, (yHKISIMHU OETTIKOB HA 0COOCHHOCTH PasBurHe HaBBIKOB | mMH(OpPMALIIO O
peryaTopHas, OCHOBE aHAJIM3A PUCYHKOB | CTPOCHHUS MOHOMEpPA | CAMOOIICHKH M Ca- | XapaKTCPHBIX
CHTHAJTBHAA, H TCKCTOB B YUCOHHKE. Ocmka u OCITKOBOH MOAHAJIH3A. 0COOCHHOCTSIX
sHeprermueckas, | [IpmBomsar mpumepsl MOJICKYTHI B iesoM; | /I: ymeHue naBate | OenkoB
KaTaJUTHICCKAS 0cIKOB, BXOJIIINX B OOBACHATH IPOLIECC OIIPEACTICHUS
COCTaB OPTaHHM3MOB, MECT | 0Opa3oBaHMSA TOHATHAM,
HX JIOKATH3AINH 0 TIENTUIHOH CBSI3H, Knaccuduimpo-
OHOIOTHICCKOH POTH TPOIIECC BaTh OOBCKTHL,
00pazoBaHMA OCIKOB | OMPEnesITh
PA3MHYHBIX YDOBHCH | KpHTCPHH IS
OpraHu3aLum. KIACCH(UKATTHH
0OBEKTOB.
K: ymenne
CIIyIIATh U

3a7aBaTh BOMPOCHI
VUHTCTIO B OTHO-
KJIACCHHUKAM




Hyxnenno
BBIC
KHCJIOTBI

29.

11

HyxnenHoBbIE
KHCITOTBI.
Jle30KcHprHOOHY K
JICHHOBAS
KHCIIOTA, WA
JHK.
Pubonyxnennosa
SL KHCIIOTA, WITH
PHK. Azorucreie
OCHOBAHWL
a7ICHHH, TYaHUH,
IUTO3MH, THMHH,
Ypamui.
KommaemeHTapHO
CTb.
TpancnoprHas
PHK (TPHK).
Pubocomuas PHK
(pPHK).
WndopmarnmonHa
s PHK (uPHK).
Hyxneorna.
JIBOliHAA cIiupaib

OnpeacasroT MOHATHS,
(opMupyembIe B X01€
H3YUCHHUS TEMBI:
HYKICHHOBAS KUCIIOTa»,
«ZI€30KCHPHUOOHYKICHHOBA
s kucnora, wma JJHK»,
«pUOOHYKICHHOBAS
kucnora, uma PHK»,
«a30THCTHIC OCHOBAHHUS?,
«aJCHUHY, KTYaHUH»,
UATO3UH», KTHMHH,
«yparmm»,
«KOMILIEMEHTaPHOCTEY,
«tpancnoprHasg PHK
(tPHK)», «pubocomuas
PHK (pPHK)»,
«uH(popMmarmonHas PHK
(WPHK)», «HYKICOTHD?,
«asorHas compaias JAHK».
JIaroT XapakTepHCTHKY
COCTaBa U CTPOCHHS
MOJICKYI Hy KJICHHOBBIX
KHCJIOT. Y CTAHABIUBAKOT
TIPUYIHHHO-CIICACTBCHHbIC
CBSI3H MEXY XUMHYCCKUM
CTPOCHUEM, CBOUCTBAMH H
(OYHKIDAMHU HYKJICHHOBBIX
KHCJIOT Ha OCHOBE aHAJIN3a
PHUCYHKOB H TCKCTOB B
yueOHHKE.

ITpuBoaaT mpuMEpHI
HYKJICHHOBBIX KHCIIOT,
BXOJAIIAX B COCTAB

JIABATh OTIPCIACIICHHUC
TCPMHHAM.
IlepeuncasaTs THITBI
HYKIICHHOBBIX
KHCJIOT, (DYHKIIHH
JHK u PHK; Tumst
PHK. Ha3biBaTh
COCTaBJLIIOIIUE
monoMepos JTHK u
PHK
XapaKTCPHU30BaTh
0COOCHHOCTH
CTPOCHHA
HYKIICHHOBBIX
xuciot (JJHK, PHK),
OOBACHATH MPHHITHIT
KOMIUICMCHTAPHOCTH
; Gymxmm JTHK u
PHK (pa3muusbrx
tunos PHK);

P: onpenemnsror
e padoTst /1
OCYILECTBILIOT
TOUCK | 0TOO0p
HCOOX0IUMOH
nHpOopMAaIH

K 3anaror
BOIIPOCHI,
BBIPAXKAFOT CBOU
MBICJIH

Oco3HaHue
CTHHCTBA KUBOH
TIPHPO.IBHI HA
OCHOBC 3HAHHH O
HYKJICHHOBBIX
KHCJIOTax

Ipesenranus
«JHK u PHK».




OPraHu3MOB, MCCT UX
JOKAIH3AIHN U
OMOIOTHIECCKOH POIIHL.
CocraBsroT 1U1aH
maparpada yucOHHKA.
Pemator 6monormieckue
3a7a4u (Ha
MATEMATHYECKUI PaCcUeT,
HAa NPpUMCHCHHC MPHUHIIUIIA
KOMIUTEMEHTAPHOCTH)

AT® u
JapyTHe
opraHmyec
KHC
COCIMHCHH
S KJIICTKH

06.

12

Ancro3unTpH(OC
¢at (ATD).
Ancro3uHIH(pOC
¢dar (AJ1D).
AIcHO3HHMOHO()
ochar (AMD).
Makpospruuecka
A CBA3b.
Buramunbt
SKUPOPACTBOPUMBI
cH
BOJIOPACTBOPHUMBI
e

OnpeacasroT MOHATHS,
(opMupyembIe B X01€
H3YUCHHUS TEMBI:
«aneHozuHTpH(pOChaAT
(ATD)»,
«aneHosmHaHpoCchar
(ALD)»,
«aneHo3mHMOHO(pOCaT
(AM®D)»,
«MAaKpOIPTHIECKAS CBSI3bY,
«KHPOPACTBOPUMBIC
BHTAMHHBLY,
«BOIOPACTBOPUMBIC
BHTAMHHBID?.
XapaxkTepu3yroT COCTaB U
cTpocHuE MOJIEKYIbl ATO.
ITpusBoaaT npuMepsl
BHTAMHHOB, BXOJALIAX B
COCTaB OPTAaHH3MOB, U UX
OHOJIOTHICCKOH POIH.
I'OoTOBAT BBICTYIIICHHE C
COOOIIEHHUEM O POIH
BHTAMHHOB B
(PYHKIMOHUPOBAHUH
OpraHu3Ma 4ejlIoBeKa (B

JaBaTh
OIIpeIEIICHNE
TCPMHHAM.
Ilepeuncnare
COCTaBIISIOIINCG

nykneornga AT®

(AII®, AM®D);

Pa3INUIHBIE TPYIIIbI

BUTAMHHOB
XapaKTePU30BaATh
0COOCHHOCTH
cTpoe-

HUSI MOJICKYJTBI
AT® (AQ1D,
AM®); ce
CBOICTBA U
dyHKIHIH
(0OBACHATE poOTIb

MaKpO3PrU4eCKOU

CBSI3H).

P:
KOPPEKTUPVIOT
CBOU 3HAHUS

II: ananmuznupyioT
MOTYYCHHBIE
3HAHUS,
BBIICIISIFOT
[TIABHOE,
BTOPOCTEIICHHOC
P: onenuBarot
COOCTBCHHEIE
PE3VIbTATHI

K BeIpaxaror B
OTBCTAaX CBOU
MBICJTH

Pedackcupyro
T, OLICHUBAIOT
PE3yIBTATHI

JCATCIBHOCTH




TOM YHCJIC C

HCTIOTb30BAHACM
KOMITBIOTCPHBIX
TEXHOJIOTHH).
OO0CyXIaroT pe3yabTaThl
PpadoTEI C
OJHOKJIACCHUKAMH
10 CrpocHue 13. O06mme ceencHus | OmpeaesmoT NOHATH, JIABATh OTIPCIACIICHHUC P- ompeaermsot OcmeicHBarOT | Moaens
KIIETKH. 12 0 CTPOCHHH (hopMHUpYEMBIE B X0 TepmuHaM. HaseiBats nens padoThL,, CAMHYIO «Knerkay,
Koerounas KIICTOK. W3YHCHHS TEMBL: COCTAB/LIOLIIIE KOPPEKTHPYIOT MPHUPOTHYIO [pesenT
MeMOpaHa. Luromnaszma. COHTOIUIAZMAY, «AAPOY, Hapy)KHopf SHAHIL. HenocTHoCTS
KJICTOYHOH I1- anamu3upyroT
Sapo. Anpo. «(OpraHOMABD. MeMOpaHbIL, COCTaB TOJTyYCHHbIC
Opranoup. «MeMOpaHay, «KICTOYHASL COZCPIKUMOTO 5apa SHAHHS |
MewmoOpana. MEMOpaHa», «(haromuTos3y, XaPaKTEPH30BATh (G (PepEHIIPYIOT
Knerounas «IHUHOLHTO3. CTPOCHHE KICTOYHOH TOJTYICHHBIC
MeMOpaHa. XapakTepu3yroT U MeMOpaHBI, (PyHKIUH SHAHHA.
daroruTo3. CPABHHBAOT MPOLECCHI HapyKHOH K ymenne
IMusomnTos (barounTosa MEMOPaHbI KICTKH, KOPPEKTHPOBATh
CIocoObI CBOH 3HAHUS,
11. | Crpocame | 20. MHHOIMTO3A. HPOHHKHOBEHIL B3aHMOOLICHHBATH
KJICTKH. 12 OnuchBarOT OCOOEHHOCTH BEILCCTB BHYTPb APYT Apyra -
Luromnaszma) CTPOCHUS YacTEH U KICTKH ((haroumTo3, BBIPAYKAKOT CBOU
Knerounsrt OPTaHOHUJOB KJICTKH. MAHOLUTO3. MBICTIH.
LIEHT. YcTaHaBIUBAKOT
TNPUIHHHO-CJIICACTBCHHBIC
CBSI3H MEKIY CTPOCHHCM
KJICTKH H
OCYIIECTBJICHHUEM CIO
TMPOLECCOB (harouuTO3a,
CTpOCHHEM U (DYHKIHSIMHI
KJICTOYHOH MEMOPAHBIL.
CocraBsroT 1U1aH
maparpada
12 | Crpoerme | 27. OHpomnasMarmde | OnpenensroT MOHITHI, HA3bIBATH OcwmpicmBaror | Mozens
KJIETKH. 12 CKasl CETh. (opMEpYEMBIE B X07€ OpPraHOMBI KICTKH, P- ompeaemsor CIUHYIO «Knerkay,
DHponIa3 PHuGOCOMBI. W3YYEHHS TEMBL WX (I, 1etb paboTsL, TPUPOZTHYEO Tpesenrams




MaTHYECKA Kommnexc «3HIOTLIA3MATHYCCKAS TIEPEHUHCIIATH BH/bI KOPPEKTHPYIOT LCIOCTHOCTD
S CETh. Tombmxu. CCTB», «PHOOCOMBD», IIacTua SHAHUAL
JIu30COMBI KKOMILTEKC [ OITbIKI», XaPaKTCPH30BATH [1- anammsupyroT
CIH30COMBDS. crpoenue JI1C, TOJTyYCHHbIC
puOOCOM, TH30COM H 3HAHHA H
XapaKTCpH3YIOT CTPOCHHE JIp. OpraHOUAOB, HX TP (PCPCHIHPYIOT
HEPCIMCIICHHBIX (byHKIHH. MOIYUCHHbIC
OPraHOUIOB KJICTKH H HX OOBACHATH HATHYIHE 3HAHUIL
(QyHKIMA. YCTaHABIMBAKOT | OOIBIIErO BBIPA’KAFOT CBOU
MPUYAHHO-CJICACTBCHHbIC | KOTMYICCTBA MBICTTH
CBA3M MK CTPOCHHEM H MHTOXOHJIPHUH B K: ymenune
MOJIOZBIX KIETKAX H | padorarts B
(QyHKRIHAMHA
B KJICTKAX C TPYIIX,
OHONIOTHYECKUX CHCTEM HA | 5o mp rrunnvint 0BCYIKIATH
NIpUMEPE KICTKH, €€ SHEPreTHYCCKUMH
OPTaHOHIOB U 3arparaMu
BBITIOTHACMBIX HMH
(yHKIHH.
Paboraror ¢
ALTFOCTPATHSIMHI
yueOHHKA (CMBICIIOBOC
YTCHHC)

13 Muroxonn | 17. MuTOXOHAPUH. OnpeacasroT MOHATHS, HA3bIBATh JICMCHTAHI, P- onpenemnsror OcwmbicuBaror | Moaens
pun 01 KpHCTBL. dopMupyeMBbIc B X01€ BXOJIAIIACE B COCTaB nens padoThL,, CINHYIO0 «Kmerkay,
TTIACTHIbL. TTracTHIeL: W3YHCHHS TEMBL: KJICTOYHOTO IICHTPA; KOPPCKTHPYIOT TIPAPOTHYIO [pe3enTamusa
Oprasounn JICHKOTLIACTEL, «MHUTOXOHIPHID, TICPCTHCITATE SHAHHA. [CITOCTHOCTD

OpPraHOMIbI I1- anamu3upyroT
Bl XJIOPOILIACTHL, ((szICTI;I», CITACTHOBD, B —— IOy {CHHEIE
JIBUKCHUSL. XPOMOILIACTEL «JICHKOTIIIACTHI?, OPTaHOHIBL SHAHKS H
I'pansL «XJOPOIIACTHD?, NPOKAPHOTHYECKOM 1 pepeHIUPYIOT
Knerounsiit «XPOMOILTACTBDY, «TPAHBDY, KJICTKH TIOJIy4YCHHBIC
LEHTP. KJIECTOYHBIN LIEHTPY, SHAHHA.
LIuTOCKETCT. KIUTOCKETICTY, XapakTCPU30BATH - BBIPKAKOT CBON
MuxpoTpyOOUKH. | «MHKPOTPYOOUKID, CTPOCHHC H yHKIIHI MpicH
KJIETOYHOro neHTpa u | K- BBICKa3bIBarOT
Lenrpuomnm. «IEHTPHOIID, KBEPETCHO OpTAHOMIOB CBOFO TOUKY
Bepereno JICIICHUSDY, « PCCHUYUKID, TBHKCHHS 3PEHHS
JICTICHUSL. <OKTYTHKI», «KIICTOTHBIC

Pecauuxn.

BKIIHOUCHHD .




Kryruxu.

XapakTepusyroT CTPOCHHE

Knerounsre TICPEUHCIICHHBIX

BKITFOUCHHUS OPTAaHOWIOB KICTKU H X
(yHKIMH. Y CTaHABIUBAIOT
TIPUYIHHHO-CIICACTBCHHBIC
CBSI3H MCXy CTPOCHUEM U
(QyHKRIHAMHA
OMOIOTHIECCKUX CHCTEM HA
TIpUMEpPE KIICTKH, €¢
OPTaHOUIOB U
BBINTOTHACMBIX UMH
(yHKIHH.
Paboratot ¢
AJLTFOCTPATHSIMHI
yueOHHKA (CMBICTIOBOC
YTCHHC)

14 Cxonctea | 24. ITpoxapHOTHL OnpenensroT MOHATH, Jasatb OcwmpicnuBator | Monens
H 01 DYKapHOTHL. (opMupyemBbIE B X011€ CPABHHUTCIIBHYIO P- onpezxessiror CAMHYIO «Kietkay,
PasIHHA B ARa3poGEL W3YHCHHS TEMBL: XAPAKTEPUCTHKY nens padoThL,, TIPUPOTHYIO Ipe3enTamus
CTPOCHHE CropsL «MPOKAPHOTHD», 251?;;5;[:;1\;, KOpE;g;ﬁ.ymT TETOCTHOCTE
KIICTOK Ueprsl cXoAcTBA | «3YKAPHOTHD?, BBUICIT MPH3HAKE - amamusHpyEOT
3YKapHOT U U Pa3IHIns «aHA’POOBD», KCHOPHD». IIPHMHTHBHOCTH IOy e HHbIE
MPOKAPHOT KJIECTOK XapaxkTepusyrT MPOKAPHOT TI0 3HAHUS H

MPOKapHOT U 0COOCHHOCTH CTPOCHHUS CPaBHECHHIO C Au(phepeHIHpyOT
3YKapHOT. KJICTOK MPOKAPHOT U SYKapHOTAMH. MOy ICHHbIC

15 Cxoxmctea | 31. Jlabopamopnas sykapuoT. CpaBHHBAIOT SHAHITL
H 01 paboma OCODEHHOCTH CTPOCHHSA - BIPUIKAIOT CBOH

MBICIIH
paznuims B PaccmarpuBanme | KJIETOK C LENBIO e —
CTPOCHHH KJICTOK OAKTCpHil, | BBIIBJICHHS CXOICTBA U CBOIO TOUKY
KIICTOK pacreHuii u pazmHams 3peHust
pacTeHii u JKMBOTHBIX IO/
SKUBOTHBIX. MHKPOCKOIIOM




16 | Bupycot 07. OmnpenensroT MOHITH, TIEPEYHUCIIITH P: ymenne OcosHaror u ITpe3eHr.
02 Bupycsr. Kancun. | dopmupyembie B x01e 3JICMEHTBI, BXO/ALIHE ONPCICTATH LiCTTh OCMBICTHBAKOT | «BHpyChI».
CamocGopka W3YHCHHS TEMBL: B COCTAaB BHPYCHOH PpadoTEL, nH(pOopMAaLHH O
BHDYCHBIX BHDYCHD, <KATICHI, YACTHIIBL, CIIOCOOBl | TUIAHHPOBATH 3TANBI |  XAPAKTCPHBIX
60ps0sI co CTTH oM ©C BBITIOJTHCHUS H 0COOCHHOCTSIX
uacru, Hukn «camMocoopKa». XapaKTePH30BATh OLICHUBATH TI0- BHPYCOB
pasBuTHS BEPYCa | XApAKTECPH3YIOT BUPYCHI 0COOCHHOCTH JIVYCHHbIC Pegnekcupyror,
KAK HEKJICTOYHBIC (HOPMBI CTPOCHHS U PE3YIIBTATEL. OLICHUBAKOT
JKH3HH, OIMCBHIBAIOT I[HKII (ynxmmonnposanus | I1: ymenne paboTaTsh | PE3yIBTATHI
pa3BHTHA BHPYyCA. BHPYCOB, C Pa3IHYHBIMH JEATCIBHOCTH
ONHUCHIBAOT OOIIHIA IIAH 0COGEHHOCTH HCTOIHHKAMHI
CTPOCHHS BHPYCOB. PASIITIHBIX HH(popyALL,
BHPYCHBIX OCYLIECTBIIATH
HpusozsaT mprvepst 3a00€BAaHUH U UX CMBICJIOBOE
BHPYCOB H 3a00ICBaHUIA, NPOQHIAKTHKH, UTCHHE, OTACTATD
BBI3BIBACMBIX HMH. cnocoObI OOpBOBI CO TJIABHOE OT
OOBCY/KIArOT MPOOIIEMBI CIT lom. BTOPOCTENEHHOTO,
TPOUCXOXKICHUS BUPYCOB OIpPECACTATD
KPUTCPHH 1A
XapaKTCPUCTHKH
NPUPOJHBIX
00BEKTOB
K ymenne
BOCIIPUHUMATDH HH-
(hopMAIIIEO HA CTIYX,
padorarh B cocTaBe
TBOPYCECKHX TPYIIIL
17 | OboOmarom | 14. OmnpenenaroT HOHATH, Briduparor
Ui YPOK 02 c()OPMHPOBAHHBIE B XOIE JIaBaTh OMPEICIICHUE P:Ywmeror LICTICBEIC H
H3YICHHUS TEMBEL TCPMHHAM. HazsiBath OPraHu30BBIBATH CMBICJIOBEBIC
0 6 OCOOCHHOCTH BBITIOJTHCHHC YCTAaHOBKH B
TPAOATBIBAKOT YMCHHUA o
CTPOCHHS KJICTOK 3aJaHHH YUUTETIA, CBOHX
(I)OpMyJ'II/IpOBaTB JKHUBBIX OPTaHU3MOB; AHAJTA3UPOBATH Z[efICTBI/I}IX H
THIIOTE3BL, HEPCUHCILITE HX Pe3yIbTAThI CBOCH HOCTYIIKAX .
KOHCTPYHPOBATh, CBOICTBA M 3HAYUCHHE | PaOOTHI HA YPOKE.
MPOBOJIUTH XapaKkTepu30BaTh IT: Ymeror
IKCIICPUMCHTHI, OLICHUBATD OCOOEHHOCTH BOCIIPOH3BOJUTH
CTpOCHHA U nH(pOpMALHIO TI0

TIOJTYUICHHBIC PE3YIIbTATHI

()YHKIHOHUPOBAHHSA

maMATH, JaBATh




OIPEACIICHIE

TOHATHAM,
CTPOHTH PEUCBBIC
BBICKA3BIBAHH,
YCTAHABIMBATb
TPUIHHHO-
CIICICTBCHHBIC
CBS3M.
K: Ymenue
paborats B
Tpymmax,
00CyKIaTh
18 | ObmeH 21 Accuvumsnust. OmnpenensroT MOHITH, JIABaTh OTIPEICICHHUC P- mnanmpytor u | Oco3HaBath Monens
pemecTB U | 02 JuccuMuTImsL. (hopMHupYEMBIC B X01C TCPMHHAM. MPOTHOSHPYIOT €AMHCTBO U «Kuetkay,
SHEPTHH B MeTaBommsM W3YUCHHS TEMBL: [Nepeuncars 3Tamsl pes3yabTaT u LETOCTHOCTb [pesenTanus
JSHEPTETHICCKOTO BHOCAT OKPY>KAFOLICTO
KIICTKE. «ACCHMMIALISY,
00MCHA, OCHOBHBIC HEOOXOJUMBIC MHpa
«HAHCCHMHIATIAL, TIPOLIECCHI JOTOTHCHHSL.
«META00TH3M. Merabomama I1- Haxomsr u
OO0cyk1aroT B KJacce XapaKTEPU30BaATh 0TOMpPAIOT
TPOOTICMHBIC BOMPOCHL, OOMCH BCIICCTB U HCOOXOTUMYIO
CBSI3aHHBIC C MPOLIECCAMH IIPCBPANICHHUC HH(DOPMALKIO 1
00MeHA BEIeCTB B SHCpTHH. CTPYKTYPHUPYIOT
OMOIOTMIECKUX CHCTEMAX ce.
K- BBICKA3BIBAOT
CBOKO TOUKY
3peHHS
19 [Pueprermucc | 28 Hemnonnoe OnpeacasroT MOHATHS, OOBACHATD P- mmarmpyror 1 | Oco3HaBaTh Mogenb
Kuit 0OMeH B | 02 KUCJIOPOJHOE (hopMHupYEMBIC B X01C B3aUMOCBS3b MPOrHO3HPYHOT COMHCTBO U «Kretkay,
KJICTKE. (pepMeHTATHBHOE | M3YUCHHS TEMBL: ACCHMUIAIIH 1 pesysbTatT 1 LCIIOCTHOCTB TlpesenTams
[ Turanue TIICHH CHEMOJIHOE KU H BHOCAT OXPYHAFOMICTo
PpAacIICIUICHHE €IOIHOE KHCIOPOIHOC JHCCHMHJIALIHH,
HEOOXOIUMBbIC MHpPa
KITCTKH. TJIEFOKO3BL (hepMEHTATHBHOE obpazoBanne ATD B ONOTHEHHS.
INmxonms. pacCIleIUICHHE TTIFOKO3BDY, | XOme I1- HAXOIAT U
[NoxHOE «TJAKOITH3», «IMOTHOS JSHEPTETHICCKOTO OTOHPAKOT
KHCIIOPOIHOC KHCIIOPOIHOC 00MEHA B KJICTKE. HEOOXOIUMYIO
pacCIIeIICHIE PACIIEIICHHE TTFOKO3BD), Xapakrepu3oBaTh HH(POPMALHIO H
TITFOKO3BL. «KIICTOYHOC JBIXAHUECY . OOMCH BEHICCTB H CTPYKTYPHPYIOT
Knerounoe XapakTepu3yroT OCHOBHBIE | MPEBPALLCHHE ee.

K- BBICKA3BIBAIOT




JBIXaHHE 3TaIBI YJHEPTETHICCKOTO SHEPTHH KaK CBOIO TOYKY
00MCHA B KJICTKAX TPOILICCCHI, 3peHuA
OPTaHU3MOB. COCTaBJLIIOLIHE
CpasHuBarT OCHOBY
JHEPTETHICCKYIO SKU3HEACATCIEHOCTH
3(PeKTHBHOCTH KJICTKH
TJIMKONIA3A M KICTOYHOTO
JIBIXaHHAS
20- | ®orocuH 07 3HavcHe OmnpenensroT MOHITH, OOBACHATH CMBICTT P: Ymers OcwmpicimBator | Tabmmma»
21 €3 U 03 (oTocuHTE3A. (opMupyembIe B X01€ CBCTOBOU U CaMOCTOATCIIBHO | TMPUHHBI DOTOCHHTE3,
XEMOCHH CaetoBas (paza H3YYCHHS TCMBI: TEMHOBOH (ha3 OOHAPYIKHBATb H | PA3HOOOPA3H
T3 14 (orocuHTE3A. «cBerosas ¢asza (orocuHTE3a (popmuposats TPOTICCCOB
03 TemuoBas paza (hoTOCHHTE32», KTEMHOBAS yeOuyro TIPOEROAILIN
mpodIeMy, B JKUBBIX
(orocunTesa. ¢asa portocunTesa”, OIPEIEILITS Uedb | OpraHH3MAxX
®DoT0MH3 BOIBL «(oTOIH3 BOIBD, yacOHOM
XeMOCHHTE3. «XEMOCHHTE3Y, JICSATCIEHOCTH.
XeMoTpodsI. «XEeMOTPOQBD», Ymers paborars 1m0
Hurtpuumupyro CHATPHPHITHPYIOIIHC TUIAHY, CBCPATH

e OaKTepuu

Gakrepum». PackpeiBaror
3HAYCHHE (POTOCHHTE3A.
XapakTepusyror
TCMHOBYH) H CBCTOBYHO
(a3s1 porocuHTE3a TIO
CXeMe, MPUBEACHHOM B
yueOHHKE.

CpaBHUBAIOT MPOLIECCHI
(orocuHTE3a H
XEMOCHHTE3A.

Pemarot pacueTHbie
MATEMATHYCCKHC 3aJa4H,
OCHOBAHHBIC HA
(hakTHICCKOM
OMOIOTHIECKOM
MaTepuaie

CBOM ACHCTBHSA C
LEITBIO |, TIPH
HCOOXOTUMOCTH,
HCIIPABIIATH
OIIHOKH
CAMOCTOSITENHHO.
I1. Ymers
aHATU3UPOBATH
COACPIKAHKE
JICMOHCTPAIMOHHO
¥ TaOIHIBI 1
PHUCYHKOB.

K: Ymerp
CaMOCTOATCIIEHO
OPraHu30BBIBATH

yueOHOe
B3aUMOJCHCTBUE

mpu padoTe B
rpynmne (mape).




OOBEKTHBHO
OLICHHUBATh PadoTy
YJICHOB I'PYIII

22 | CunTes 21 Cunre3 OenkoB B | OnpenensroT MOHATHS, JIABaTh OTIPEICICHHUC P- oimersmor m | Oco3HaBath
OCJIKOB B 03 KiaeTke. TeH. q)opMpreMBIe B XOI€ TCPMHHAM. Hassieathb OCO3HAKT TO, YTO COIHHCTBO H
KIETKE [ eHeTHHECKE M3YUCHHS TEMBL: «TCH, JTanbl OHOCHHTE3a YK€ YCBOCHO, LIETTOCTHOCTD Mogenp JHK,

. 6enxka (MecTo BHOCAT OKPY>KAFOIIETO ITpesH.
KOA. TpnnneT. CKTCHCTHYCCKHH KOO,
K OCYIICCTBICHUS HEOOXOIUMBbIC MHpa «buocunTes
OXOH. (TPHILICT?, KKOAOHY, TPAHCKPHUIILUHA U JonoaHeHus. [1- Ocmka»
TpaHCKpHIIHUL. «TPAHCKPHUIILIHD?, TPAHCIIALII) HCCIICIYIOT,
AHTHKOZIOH. «AHTHKOZIOH», XapAKTCPU30BATh HAXOZIT U

23 Perymsauua | 04 TpaHcmanus. CTPAHCTISILMD, (oTHCHIBATH) oTOHUparoT
Tpanckpun | 04 IMommcoma TIOTHCOMAY. nponecc GHOCHHTE3A HCOOXOIMMYIO
LIHH XapaKkTepu3yioT OCITKOB B KJICTKE. HH(POPMALHIO H

OOBACHATD POTIH CTPYKTYPHPYIOT
TPAHCILIIH TIPOLIECCHI, CBSI3AHHBIC C
TEHETHYECKOT0 KO/, ee.
1 B KJICTKE. O6mocuHTe30M OENIKa B
poib

KIICTKC. K- caymaror

OnuceBarOT IpoUCCChI YUUTCIA, OTBCIAOT

TPAHCKPHUIILIUH U HA BOIIPOCHI

TPAHCJLIIUHA MPUMCHSA

TIPHUHIAT

KOMIUIEMCHTAPHOCTH H

TEHETHYECKOTO KO

Pazmuozkenne 1 HHINBUAYATLHOE PA3BUTHE OPraHN3MOB (7 1acoB)

1 Kuznen 11 Kuznenusti ik | OmpenersoT MOHATH, JABATh ONPEACICHHE P- nnanupyrot u Oco3HaBaTh HWHM, 6ecena,
HBIH LUK 04 KJIETKH. MUTO3. (I)opMpreM],Ie B X01€e TCPMHHAM. Ha3wemsate TPOTHO3HUPYIOT CIHHCTBO H JICKITHA
KJICTKH. Hnrepdasa. M3YYEHHS TEMBL. «MHTO3), (aser murosa, PC3YJIbTAT U LCTOCTHOCTD

OPTaHOH/BI BHOCSIT OKPY>KAFOIICTO
ITpogasa. «uaTep(Paza», «mpodaszar, P WULET, Py -
M Y4YaCTBYIOIIKE B HEOOXOIUMBbIC MHpA
eradasa. «meradasay», «aragazay, T ICHHH KISTKH OTIOTHOHHA.

2 Henenne 18 Anadaza. «renodazar, XAPAKTCPH30BATH I1- HAXOMAT H
KJICTKH. 04 Temodasa. «PEaYILTUKALUSD), MEXAHU3M JCICHUS OTOHMPAOT
Muro3 Pexymukanms. «XpOMATHJIBD?, KJICTKH, OIUCBHIBATH HCOOXOTUMYIO

XpOoMaTHIBL

COCHTPOMEPA», KBEPETCHO

TPOTIECCHI,

nH(pOpMALIHIO 1




Llenrpomepa.
Bepereno
JENCHUS

JCIICHHSD .
XapakTepusyror
OHOTOTHICCKOC 3HAUCHUC
MHTO34.

MPOUCXOTAIIUE B
Kakaon u3 (as
muTo3a. OOBIACHATH
OHOJIOrHYCCKHEH

CTPYKTYPHPYIOT
cC.

K- BBICKA3BIBAIOT

OMUCEBAIOT OCHOBHELC CMBICIT MHTO32 CBOIO TOYKY
3peHus
(ha3e1 MHTO3A.
YCTaHaBIUBAKOT
TNPUIHHHO-CJIICACTBCHHBIC
CBS3H MEKIY
MPOAOLKUTEIbHOCTBIO
JICTICHUS KJICTKH 1
MPOAOLKUTEIbHOCTBIO
OCTaJILHOTO NIEPHOIA
SKU3HCHHOTO [IUKIIA KICTKA
Meiios. 25 Cramym pazputust | ONpenensroT MOHITHI, JABATh ONPEACICHHE P: Ymers ®opmuposanne | Tabmma
04 TIONIOBBIX KIETOK. | (JOPMHPYEMBIE B XO/I€ TEPMHUHAM. CaMOCTOATCIIBHO AKTHBHOH «Metos»
T aMeTOreHes. H3YUEHHS TEMbL: [Nepeuncmars craguu |  0OHAPYKUBATH U JKA3HCHHOH Ipesenr.
Mepror TAMETOTCHER», CTIEPUOT raMeToreHesa, (opmMupoBaTsb MO3HLINHA B
cTamuu MeHo3a VICOHYIO 3aIIUTe
PA3MHOKCHIL Pa3MHOKCHUS», «IICPHOT TpoGIeMY, IPHPOBI
Tlepuoxa pocra. POCTa», «IEproa XapaKTepU30BaTh OTPENETATh IEMb | POJHOTO Kpas.
Ilepuon CO3pEBAHIA», «MEHO3 I», CTaTUH yucOHOH
CO3PCBAHHL. «Meito3 II», TaMETOTCHE3A, JICSATCIEHOCTH. DOPMHPOBAHHE
Meiio3: Meiio3 I B | «KOHBIOTAIHDY, CYIIHOCTD U CTaIHH JKOJIOTHYECKOM
Mmeno3 1L «KPOCCHHIOBEPY, MeH03a, Tpomecca I1: lasars KYJIBTYPBI
Kombroramus. «HATIPABUTETHHBIE B:;gii::iiﬂiﬂg; 5 Oilg;ﬁigim HEOOXOMMOH B
Kpoccunrosep. TEIbLAY, nporeceax Hepeqncnaﬁ COBP;PI\I&;:HOM
Hanpasurenpuble | «OILIOTOTBOPCHHUCY, dopmupoBaHms CII0COOEI PACIIO3HAHIC
TEJBIIA. «3UTOTA», KHAPYKHOC MY>KCKHX U KESHCKHX Pa3MHOKCHUS B3AHMOOTHOIIICH
O11010TBOPEHNE. | OIIIOJOTBOPEHHCY, rameT. [IpoBoauts CpasHuBath uit
3urora. «BHYTPCHHEE CPABHUTCIILHYEO JKHBOTHBIX C YEOBEUCCKOTO
Hapyxaoe OILTOAOTBOPCHHCY, XapAKICPHCTHKY PasTIMHBIMHI ofmecTBa 1
omro0TBOpeHHe. | «IBOiiHoe XPOMOCOMHOTO BHAAMHU OECIIOJIOTO TIPHPOJIBL
Habopa Pa3MHOKCHUS U
BryTpennee OILTOMOTEOPEHHE ¥ COMATHYECKHX H JKUBOTHBIX C
OILIOOTBOPCHUE. | TIOKPBHITOCEMEHHBIX?, TOJIOBBIX KJIETOK, BHCIIHHM H
JBoliHOE «IHIOCTIEPM». OOBSCHSA BHYTPECHHUM




OILTONOTBOPEHHE | XapaKTEPU3YIOT CTaIUH OmonorMIeCKUi OILTOOTBOPCHUEM.
y PAa3BHTHA MOJOBBIX KIETOK CMBIC]I 3THX JokasbiBare
MOKPHITOCEMEHHBI | ¥ CTAIHi Mei03a 1Mo DA SBOIHIHOEHOC
COBCPIICHCTBO
X. DHIOCHCPM cxXeMaM.
C BHYTPEHHETO
p?BHI/IBaIOT MHTO3 H OTIOAOTBOPEHHS 1
OOBACHIOT 3apO/BIIIA B
OHOIOTHICCKYIO CYITHOCTD MATCPHHCKOM
MHTO3a H OIIOTOTBOPEHHS OPTaHU3ME.
Anamm3uposarts
comepxanne K :
OTCTauBasI CBOIO
TOUKY 3PEHH,
TIPUCITYIIHBATHCS K
MHCHHIO JPYTHX
VYanmxcs,
CIPaBEIUBO U
KOPPEKTHO
OLICHUBATh PadoOTy
OJHOKJIACCHHKOB
DopMBI 02. OOmasn OnpenensroT MOHATH, 3HATh TCPMUHBL, Oco3HaBaTh Ipesenr.
pa3MHOXKE 05 XaPAKTEPUCTHKA q)opMpreMBIe B X0J€e NCPCUUCIATH BHOBL P: YmeHne CAUHCTBO H «becmonoe
HHS Opra OPTAHM3MCHHOTO | H3YUCHHS TEMBI: 6ecnonoro u CaMOCTOATENIHHO LETOCTHOCTh Pa3MHOKEHHE»
TIOJIOBOTO OOHAPY>KUBATh U OKPY>KAFOIICTO
HHU3MOB. VPOBHSL «Pa3MHOKCHHUC
5 P 5 Pa3MHOXKCHHS (opmupoBaTs MHpA.
€CII0NI0e A3MHO)KCHHC OpPTaHU3MOB», «Dectonoe OpTAHH3MOB; VUIEOHYIO
pa3MHOKE OPTaHU3MOB. Pa3MHOKCHUCY, HA3BIBATD MyKCKHC H podeMy, BricTpamBaTs
HHC. Becmomoe KIIOYKOBAHHC» , «ACIICHHUC FKECHCKHE IMOJIOBBIC ONPCACTATh LICIIH B COOCTBEHHOE
Pa3MHOKEHHE. TEIA», «CIOPBDY, TaMEThI 3a7a4M y4eOHOI LIEJTOCTHOE
DopMBI 16. ToukoBanwe. «BETCTATHBHOC OIMCHIBATE ACATCIILHOCTH. MHPOBO33PCHHE.
pasmHOXke | 05 Henenue tena Pa3MHOKECHHEY, «IIOJIOBOE CYHHOCTD Yuenue padorars
Pa3MHOXKCHHS TIO TIIIAHY, CBEPSTH
HUS Opra Haznsoe. Cropsr. Pa3MHOKEHHE», «TAMETHD», >
B OpraHu3MoB(0aKTEpH | CBOM ACHCTBUS C
HHU3MOB. €rCTaTHBHOC «repMappoOaUTHD?, i, rpHGOB, PACTCHHI, LB H, TIPH
[Nonosoe Pa3MHOKCHHE. «CCMCHHHKI, «THIHUKID, SKHBOTHBIX H HEOOGXOIMMOCTH,
pa3MHOKE [Tonosoe «CTIEPMATO30HIBD), UYCIIOBCKA), HCIIPABTIATH
HHC. Pa3MHOKCHHE. CIUICKIICTKID? ., XapakTCpu30BaTh OLIMOKH
TaMeThL. XapaKkTepu3yloT BHBI OECIIONOTO H CAMOCTOSATEIBHO.




23. | UToroBas KOHTPOJIBHAA I'epmadpomuTsr. OpPTaHU3MCHHBII YPOBCHB TIOJIOBOTO IT:.. MaBaTth
05 pabora CeMeHHHKH. OPTraHU3aLUH KUBOTO, Pa3MHOXKCHHA ONPEACICHUA
STMYHAKY. IPOLECCHI BECTIONOTO H OpraHH3MOB. TCPMHUHAM.
PazBurne Crepmar Bl. | MOJOBOT MHOKCHHSA OcymecTBATh - Pasmwaars
PMAaTO30UIbL. 0JI0BOTO Pa3MHOKCHHU,
. CPABHHTCITEHYIO occmomoe u
TIOJIOBBIX SlitnexneTkn CPaBHHBAIOT HX. XAPAKTEPHCTHKY [I0JIOBOC
KJIETOK. OnuCEBAIOT CIOCOOBI 6ECIoIOro I Pa3MHOKCHHC
Omnomors | 39 BCTCTATHBHOTO TIOTTIOBOTO AHATH3HPOBATH
OpCHHUE. 05 Pa3MHO>KCHHUS PACTCHHIA. PA3MHOKCHH, COACPIKAHHE
I[TpHBOIAT MPHUMEPHI OOBSCHATH JEMOHCTPALMOHHO
OpTAHIM3MOB, MPEUMYIIECTBA # Tabuue! 1
Pa3MHOKAFOIIIXCSA DHCYHKOB
K: Ymenue
TIOJIOBBIM H OECIIOIBIM CAMOCTOSTEILHO
ImyTeM OPTraHH30BBIBATH
yueOHOe

B3aHMOJCHCTBHE




TPEBOBAHMU S K OLIEHKE 3HAHWIM, VMEHWI 11 HABBIKOB
YYAHIMXCA 1O BUOJIOT'MK1.OLHEHKA YCTHOI'O OTBETA:

«S» - OTBET NOJIHBIA U MPABUJIbHBIM, OCHOBAH HA U3VUEHHOM TEOPUH, U3JI0KEH
JIOTUYHO, MOCTCA0BATEIBHO, TUTCPATYPHBIM S3bIKOM;
«4» - OTBET IONHEII U IPABUIBHBIN HA OCHOBAHWHM M3YUICHHBIX TEOPHH, U3T0KEH B ONPEACSICHHOM JIOTHIECKOH TIOCIEA0BATENBHOCTH, TIPH 3TOM JOMYIIEHH 2-3
HECYINECTBCHHBIC OIIUOKH, UCTIPABICHHBIC YICHUKOM IO TPCOOBAHHIO YUHTEIS,
«3» - OTBET MOMHBIH, HO MPU 3TOM JOIMYILICHBI CYLICCTBCHHBIC OIMUOKH, HIIM OTBET HEMOIHBIH, HE HMCET TOTHICCKOH
MOCICAOBATENBHOCTH,
«2» - IpH OTBETE OOHAPYKCHO HEMOHNMAHHUE YYAIHUMCS OCHOBHOT'O COACPKaHUS YICOHOTO MaTCpHaa, WK JOMYINCHBI CYINECTBCHHBIC OIMHOKN, KOTOPBIE
VUAIIUHCH HE MOMKET HCIPABUTh MPU HABOJIIUX BOMPOCAX VUHUTEIS.
2.OLIEHKA DKCITEPUMEHTAJIBHBIX YMEHUM
«5» - pabota BEITOTHEHA MOJHOCTHIO U MIPABUIIBHO, CACTIAHbBl BEPHBIC HAOIIOACHHS U BHIBOIHI,
SKCIEPHUMEHT OCYIIECTBIICH IO ITaHY C YUETOM TEXHUKH OC30MACHOCTH U MPABHI PaOOTHl ¢ BEIICCTBAMH U 000pYI0BAHUEM, HMPOSBICHBI OPTaHU 3aLMOHHO-
TPYAOBBIC YMEHU ([TOJACPIKUBACTCS YUCTOTA PA0OUCro MECTa U MOPAAOK Ha CTONE, SKOHOMHO HCIIONb3YIOTCS PEaKTUBEI);
«4» - MpaBUJIbHO BHIMOTHEHA paboTa, CACTIaHbl BEPHbIC HAOIIOACHUS U BBIBOJBI, HO IPH 3TOM SKCICPUMEHT MPOBEACH HE MOTHOCTHIO WM JOMYIICHBI
HECYINECTBCHHBIC OMUOKH B PadoTe € BEMICCTBOM U 000PYI0BAHHEM;
«3» - MpaBUJIbHO BHIMOMHEHA pabora He MeHee 50% unn gonyineHa CyIeCTBCHHAS OIINOKA B XOA€ SKCIICPUMEHTA, B 00BICHCHHUH, B 0OPMIICHUH pabOTHL, B
COOJTFOACHUH TIPABUI OS30MACHOCTH MpU PAbOTE C BELICCTBAMH U 000PYIOBAHUEM, KOTOPAst HCIPABJISCTCS M0 TPCOOBAHUIO VIUTEIS,
«2» - MOMYIICHBI 2 U 00JIEC CYIISCTBSHHBIC OLIMOKH B XOC SKCICPUMEHTA, B O0BICHCHUN U O(OPMIICHUN PA0OTHI, B COOFOICHHH MPABHIT 1O TCXHUKE

6e30NMacHOCTH NPH PadoTe ¢ BEIECTBAMH U 000PYIOBAHHEM, KOTOPHIC YUALTHICS HE MOXKET HCIIPABHUTE MO TPEOOBAHHIO YIUTEIS.






