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Pabouas mporpamma cocrariieHa Ha ocHoBe DenepanbHOro ['ocy1apcTBEHHOTO CTaHIapTa, MPOrPaMMbI IO OMOJIOTHH JIJIsl 001Ie00pa30BaTEIbHBIX HIKOJ
(coopuuk buonorus. Paboune nporpammer. [Ipenmernas nunus yueouukoB «Jluaus sxxu3am». 10—11 xmaccerr: yued. mocodue st
001eo0pa3oBaTeNIbHBIX. OpraHu3anuii: 6a30Bbiid ypoBeHb / B. B. Ilaceunuk, I'. I'. IlIBemnios, T. M. Edumora. — M. : TIpocsemenue, 2017), MOJIHOCTHIO
oTpaxkarotie conepkanue [IpuMepHoii MporpaMMel, ¢ AOMOJHEHUSIMU, HE MPEBBIIAIONTIMEI TPEOOBAHUS K YPOBHIO MOJATOTOBKH 00YJArOIINXCS.
HopMaTHBHO-TIpaBOBbIE IOKYMEHTBI, HA OCHOBAHHH KOTOPBIX pa3padoTaHa padouasi mporpaMma:

®denepalibHBII rOCYIapCTBEHHBIN 00pa30BaTEbHBIN CTAHIAPT CPEIHEr0 00IIero oopasoBanus (yTB. MprUKka3oM MUHHCTEPCTBA 00pa30BaHUS U HAYKH

P® ot 17 mas 2012 r. N 413). [ToanyskT 6 nu3menen ¢ 7 aprycra 2017 r. - [Ipukaz Muno6puaayku Poccun ot 29 utonst 2017 r. N 613

®enepanbhblil 3ak0H PO o1 29.12.2012 Ne 273-03 "O6 obpazoBanuu B Poccuiickoit denepanuny, ct. 2, 1. 9;

®denepanbHbIN TOCYIapCTBEHHBIM 00pa30BaTEeIbHBINA CTAHIAPT;

nucbMo MuHuctepcTBa oopazoBanus u Hayku P® ot 19 anpens 2011 r. Ne 03-255 «O BBenenun eaepaibHOT0 rocyJapCTBEHHOTO

00pa3oBaTeNbHOTO CTaHJapTa OOIIEr0 0Opa30BaAHUS;

denepanbHBIN IEpeYCHb YICOHUKOB, PEKOMEHJOBAaHHBIX MUHUCTEPCTBOM 00pa3oBaHus U Hayku PD K UCITOJI30BaHUIO B 00pa30BaTEIIbHOM

npolecce B 001eo0pa3zoBaTeNbHbIX yupexaeHusx, Ha 2019-2020 rr., np. Munucrtepcta obpazoBanus u Hayku PO Ne 345 ot 28.12.2018

npuka3z MunucrepctBa oopasoBanus u Hayku P Ne 1577 ot 31.12.2015 r. «O BHecenun usmenenuit B ®I'OC OO0, yTBepxkAEHHBIN IPUKA30M

MunuctepctBa oopazoBanus u Hayku PO ot 17.12.2010 r. Ne 1897»;

OCHOBHOM 00pa30BaTEIHLHOM MPOTpaMMOi cpenHero (moiaHoro) obuero oopazosanust MbOY Ckoceipekoii COLL

yue6HbIM 1aHoM MBOY  Ckocbipekoit COILI

Ha OCHOBE:

e [Iporpamma: IIporpamma no 6uonoruu st o61meoOpa3zoBaTenbHbIX HK0J (cOopHuK buonorus. Paboune nporpammel. [IpenMerHas nunHus
yaeOHUKOB «JInHus xxu3Hm». 10—11 kmaccer: yue6. mocobue s 001eoopa3oBaTeIbHBIX. OpraHu3aiuii: 6a3oBeiii ypoens / B. B. [laceunuk, I'.
I'. IIBenoB, T. M. E¢umoBa. — M. : Ilpocseuienue, 2017

e VyebHuk: buonorus. O6mas ouonorus. 10-11 ki.: yaueOHuk 1u1st o61eo0Opa3oBaTenbHbix yupexaeHuit / A.A.Kamenckuii, B.B.[laceunux,
A.M.Py6uos: - M., [Ipocsemienue. 2019 .


http://ivo.garant.ru/#/document/70188902/entry/0
http://ivo.garant.ru/#/document/71730758/entry/1003

[TOACHUTEJIbBHAA 3AITMCKA

[Ipennaraemast pabouas mporpaMma peaau3yercs pu UCIoib3oBaHuK yueOHukoB «buomnorus. 10 knace» u «buonorus. 11 kmacey» o
penakmueit mpodeccopa B. B. [Taceunnka. [Iporpamma cocraBiieHa B COOTBETCTBUU C TPEOOBAHUSAMU K pe3yabTaTaM CPEIHETo 001Iero oopa3oBaHus,
yTBepxKAeHHbIMU DesiepabHbIM FOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CPEIHETO
o01ero oopa3oBaHusl.

[IporpamMma pazpaborana ¢ y4ETOM aKkTyalbHBIX 3aJa4 00y4eHHUs, BOCIIUTaHUA U pa3BUTUs oOyuatonuxcs. [IporpamMMa yuyuTheIBaeT ycinoBus, HEOOXOAUMbIE
AJId pa3BUTUSA JIMYHOCTHBIX U ITO3HABATCIIbHBIX KAYCCTB o6yqa10m1/1xc;1.
[Tporpamma BKJItOUAET 00513aTENbHYIO YacTh yueOHOr0 Kypca, 3JI0KeHHYI0 B «[IpuMepHOii 0CHOBHOI1 00pa3oBaTenbHON IporpaMmme o OO0 Ha
YPOBHE CpeHero o01Iero oopazoBanus» U paccuutana Ha 70 gacoB. B mporpamme coaepKuTcs MpUMEpHBIN TIepeYeHb Ta00OPATOPHBIX U MTPAKTHYICSCKUX
paboT, He Bce M3 KOTOPBIX 00s3aTeNbHBI AJIs BBIMOIHEHHsSI. Y YUTEIh MOXKET BHIOPATh U3 HUX T€, AJIS MPOBEJICHUS KOTOPBIX €CTh COOTBETCTBYIOILIUE YCIOBHS
B IIIKOJIC.

OcBoeHue MPOorpaMMBbI O OMOJIOTHH 00ECTIeYMBAET OBJIaICHHE OCHOBAMHU YUe€OHO-UCCIIEIOBATENLCKOMN 1eATeIbHOCTH, HAYYHBIMU METOAAMHU
PeIICHUA PA3JIMYHBIX TCOPETUYCCKUX U MPAKTUYCCKUX 3aaad.
W3ydenue 6uooruu Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha o0ecrieueHre o01ueo0pa3oBaTeabHOM U OOUIEKYIbTYPHOM MOATOTOBKH BBITYCKHUKOB.
Ha 6azoBoM ypoBHe u3yueHue npeamera «buomnorusy», B yacti GopMupoBaHus y 00yJarOIUXCs HAYYHOTO MUPOBO33PEHHSI, OCBOCHHS OOIICHAYYHBIX
METOJIOB, OCBOCHHUSI IPAKTUYECKOTO MPUMEHEHHSI HAYUYHbIX 3HAHUW, OCHOBAHO Ha MEXIPEIMETHBIX CBS3SX C MPeIMETaMu 00J1acTel €CTECTBEHHBIX,
MAaTCMAaTUYCCKUX U TYMAHUTAPHBIX HAYK.

Pabovas mporpamma 1o OMOJIOTHN BKITIOYAET CIIECIYIONINE Pa3aeibl:

1. IlosicHuTENBHAS 3aITUCKA.

2. O0mras XxapakTepUCTHKA yueOHOTO IIPeIMETa ¢ ONpeIeTieHneM 1eJiel U 3a/1a4 ero U3y4eHUsI.
3. Mecto Kypca Ouosoruu B yueOHOM IUIaHE.

4. Pe3ynmbTaThl OCBOCHUS Kypca OMOJIOTHH — JIMYHOCTHBIC, TIPEJMETHBIC i METalpeIMETHBIE.
5. ConepxaHue Kypca OMOJIOTHH.

6. Ilnanupyemsble pe3yibTaThl U3y4eHHs Kypca OHOJIOTHH.

7. KasleHtTapHO-TeMaTHYECKOE TIJIaHUPOBAHUE.

OBILIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-HAYy4HOTr0 00pa3oBaHus OMOJIOTHS KaK y4eOHBIHM MpeaMeT 3aHMMAaeT BaKHOE MECTO B (POPMUPOBAHHUH: HAYYHON KapTUHBI
MUpa; GYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOMMOI [l MOBCETHEBHOM KU3HU; HABBIKOB 3710POBOT0 M 0€30IaCHOTO [T YeJIOBEKA U OKPYXKAIOIEH cpeibl
o0pa3a )KM3HH; SKOJOTUYECKOI0 CO3HAHUS; [IEHHOCTHOTO OTHOLIEHHUS K JKUBOM MPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3UIIMHU 0 OTHOIICHHUIO K
Ouosornyeckoit HHGopMaIK, NOTydaeMoi U3 pa3HbIX HCTOYHUKOB. M3yueHne Onomoruu co3aaeT ycuoBus st OpMUPOBAaHUS Y 00yJarOIUXCs
MHTEJJIEKTYaJIbHBIX, TPAKJaHCKUX, KOMMYHUKAIIMOHHBIX U UHHOPMAIIMOHHBIX KOMIIETEHIIHH.

N3yuenue kypca «buoisiorus» B cTapuiei IIKOJIE HAIIPABIECHHO Ha PELIECHUE CIEAYIOINX 3a1aY:



1) popmupoBanue cHCTEMBI OHOIOTHYECKIX 3HAHUH KaK KOMIIOHEHTA €CTECTBEHHO-HAyYHOM KapTHHBI MUDA;
2) pa3BUTHE JTUYHOCTU O0YUAIOIIUXCS, X HHTEIJICKTYAIbHOE U HPAaBCTBEHHOE COBEPILICHCTBOBaHKE, (JOPMHUPOBAHUE Y HUX TYMAaHUCTUYECKUX OTHOLICHUN U
9KOJIOTMYECKH 11e7IeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOH JIESTEIBHOCTH;
3) BBIpaOOTKY MOHMUMAaHUs OOIIECTBEHHOH MOTPEOHOCTH B pa3BUTUH OMOJIOTHH, a TaK)Ke (OPMHUPOBAHUE OTHOIICHUS K OMOJIOTHH KaK BO3MOXKHOU
obuslactu Oynymiel MpaKTHYECKOH eI TeIbHOCTH.

ey OGuosnoruueckoro oOpa3oBaHus B cTapuiei mKoje GopMyTupyrOTCs Ha HECKOJIBKUX YPOBHSX: TI100aJbHOM, METApeAMETHOM, TMYHOCTHOM
¥ IIPEIMETHOM, Ha YPOBHE TPeOOBAaHMH K pe3yIbTaTaM OCBOCHHS COJCPIKAaHHS TPEIMETHBIX IIPOTPaMM.

I'moGanbHbIe 1I€TH OMOJIOTHYECKOTO 00Pa30BaHUS SBJISAIOTCS OOIIMMHU I OCHOBHOW M CTapIIel MIKOJIBI M OMPEAEIISIOTCS COLUAIBHBIMUA TPEOOBAHUSIMH,
B TOM YHCJIC H3MEHEHHEM COIIMAIBHON CUTYAIlMU Pa3BUTHA — POCTOM MH(OPMAIIOHHBIX IEPErpy30K, N3MEHEHNEM XapaKTepa H CIIOCOO0B OOLICHUS
U COIMATIbHBIX B3aUMOICHCTBHIA (00BEMBI U CTIOCOOBI MOTyUeHHs HH()OPMAIIMH MTOPOKAAIOT Psil 0COOEHHOCTEH Pa3BUTHS COBPEMEHHBIX MOAPOCTKOB).
Hawuboee mpoayKTHBHBIMY /ISl pELICHUS 3a0a4 pa3BUTHS ITOAPOCTKA SBIISAIOTCS COLIMOMOpAIbHAS M MHTEIUICKTYallbHAask B3POCIOCTb.

[Tomumo 3TOTO, TI00aTBHBIE HETH GOPMYTUPYIOTCS C YIETOM PACCMOTPEHHSI OMOJIOTHYECKOT0 00pa30BaHuUs KaK KOMIIOHEHTA CHUCTEMbI 00pa30BaHUS B

IIeJIOM, ITIO3TOMY OHH SIBJISIFOTCSL HanboJiee OOMMMH U COIIMAIBHO 3HAYUMBIMH.

C yuérom BbIlIeHa3BaHHBIX MTOIX0/I0B TTI00AIEHBIMU IETSAMH OHOIOTHYECKOTO
00pa3oBaHUs SABISIOTCS:
— COLHAIU3ANMSA 00YJAIOUINXCS KaK BXOXKICHHE B MUP KYJIbTYPHI H COIIMATIBHBIX OTHOIIECHHH, 00ECIIEYNBAIOIIEE BKIIIOUCHHE YUAIIUXCS B TY W HHYIO
rpymimy Ju0o oOIMIHOCTh — HOCHTENS €€ HOPM, IIEHHOCTEH, OpUEeHTAINi, OCBAWBAEMBIX B ITPOIIECCE 3HAKOMCTBA C MUPOM KHBOM MTPUPOIBI;
— NpUOOIIEHNe K T03HABATEIBHON KYIbType KaK CUCTEME IMO3HABATEIbHBIX (HAYYHBIX) IIEHHOCTEH, HAKOTUICHHBIX 00IIECTBOM B cepe
OMONIOTHYECKOI HAyKH.
[Tomumo 3TOTO, OMOTOTHYECKOE 00pa30BaHNE HA CTapIIEeH CTYNIEHU TPU3BAHO 00OECTICUNTD:
— OPHEHTAIMIO B CUCTEME 3THYECKUX HOPM M LIEHHOCTEH OTHOCUTEJIEHO METO/IOB, PE3YJIbTATOB U IOCTHKEHUH COBPEMEHHON OMOJIOTMYECKOi HayKH;
— pa3BHUTHE NI03HABATEILHBIX KAYECTB IMYHOCTH, B TOM YHCJIE TI03HABATEIHHBIX HHTEPECOB K M3YYCHHUIO OOIIHX OMOJIOTHIECKUX 3aKOHOMEPHOCTEH 1
caMOMy IpOIecCy HayYHOTO TIO3HAHUS;
— oBJIajJleHHe y4eOHO-TT03HABATEIHHBIMH U IICHHOCTHO-CMBICIIOBBIMUA KOMITETEHTHOCTSIMU JJIs1 (JOPMUPOBAHUS TIO3HABATEILHON U
HpPaBCTBEHHOM KYJbTYpPbI, HAYYHOI'O MUPOBO33PEHHSI, @ TAK)KE METOJI0JIOTHEH OMOJIOrMYECKOro SKCIEPUMEHTA U 3JIEMEHTapHBIMU METOJIaMH OHMOJIOTMYECKUX
HCCJICIOBAHNIA;
— (opMHUpOBaHMe SKOJIOTHYECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIIEHUS K )KMBOH MPHUPOJIE U YETTOBEKY.

MECTO KYPCA BMOJIOT'MU B YYUEBHOM I1JIAHE

Jlannast paboyast mporpamMma paccurMTaHa Ha IpoBe/ieHue | yaca KJIacCHBIX 3aHSATUI B HEJIEI0 MPU U3yUYEeHUHU IIpeaMeTa B TeueHue aByx Jjet (10 u
11 xmaccer). O61iee urcno y4eOHBIX 9acoB 3a 2 roja o0yueHus cocrasiset 70 4, u3 Hux 35 u (1 u B Henento) B 10 kiacce, 35 4 (1 1 B Hegento) B 11 kimacce.
CornachHo yue6Horo miana MBOY Cxkocsipckas COLL na 2021 — 2022 yueGHbIii roJ; paboyasi mporpaMma paccurtaHa Ha 66 yacos, 33 u (1 u B Hezemnio) B
10 xnacce u 33 1 (1 u B Hemento) B 11 kiacce.
Kypcy 6uonoruu Ha cTyneHu cpefHero oo1ero oopa3oBaHus NpeaIecTBYeT Kypc OMOIOTHH, BKIIOUAIOIIUI JIEMEHTapHbIe CBEIeHUS 00
OCHOBHBIX OHoornyeckux oobekrax. ConepkaHue Kypca OMOJIOTHMH B OCHOBHOH ILIKOJIE, CITY>KUT OCHOBOM ISl U3yYeHHs OOIIMX OMOIOTHUECKUX
3aKOHOMEPHOCTEH, TeOpuil, 3aKOHOB, TUIOTE3 B CTaplleil MIKoJIe, I71e 0co00e 3HaYeHHe MPUOOpeTaoT

MHUPOBO33PEHUYECKUE, TEOPETUUECKUE IIOHATHSL.
PE3VJIbTATBI OCBOEHMA KYPCA BMOJIOI' MU



JlesiTensHOCTh 00pa30BATENILHOTO YUpEkKACHHsI 0011ero oopa3oBaHus B 00ydeHUH OHOJIOTHH B cpeiHel (OTHOM) IIKOJIe TOJKHA ObITh HAallpaBJIeHa Ha
JOCTHKEHHE 00YJaIOIUMHUCSA CIIETYIOIINX JUYHOCTHBIX Pe3y/IbTATOB!
1) peasinzanuy 3THYECKUX YCTAHOBOK IO OTHOIICHHIO K OMOJIOTMYECKUM OTKPBITHIM, UCCIEIOBAHUAM U UX pE3yIbTaTam;
2) mpu3HaHUs BBICOKOM LIEHHOCTH U3HU BO BCEX €€ MPOSIBICHUSAX, 3J0POBbsI CBOETO U APYTUX JIIOJICH, pean3alui yCTaHOBOK 3/JOPOBOr0 00pa3a KHU3HU;
3) chopMupoBaHHOCTH MMO3HABATEIBHBIX MOTUBOB, HAIPABJICHHBIX HA MOJYyYSHUE HOBOTO 3HAHUS B 00JIaCTH OMOJIOTHU B CBSI3H C
Oynyuieil mpodeccuoHanbHON AeSITebHOCTBIO T OBITOBBIMU MPOOJIeMaMH, CBSI3aHHBIMH C COXPAHEHHEM COOCTBEHHOTO 3/I0POBbsSI U SKOJIOTHUYECKOI
0€30MacCHOCTH.
MeTtanpeaMeTHbIMH pe3yJIbTATAMH OCBOCHHUSI BHITYCKHHUKAMU CTAapIICH HIKOJIBI 0a30BOr0 Kypca OMOJIOTHH SIBISIOTCS:
1) oBnasieHNE COCTABISIFOIIMMH HCCIIEIOBATEILCKOM U IPOSKTHOM IEATEIbHOCTH, BKJIIOYAsi YMEHUS BUAETH IPOOJIeMy, CTaBUTh BOIPOCHI,
BBIIBUTaTh TUIIOTE3bI, JaBaTh OMPEIEICHUS MOHATHIM, KIacCU(UIIUPOBATh, HAOIIOAATh, IPOBOIUTH SKCIIEPUMEHTHI, 1€JIaTh BHIBOBI U 3aKIIOYCHHUS,
CTPYKTYpUPOBATh MaTepuai, OOBSICHITD, TOKA3bIBATh, 3AIUIIATH CBOU HJIEH;
2) ymeHus paboTaTh ¢ pa3HbIMH UCTOYHUKAMU OMOJIOTMYECKON MHPOPMAIIUU: HAXOAUTh OMOJIOTHYECKYI0 HH(DOPMALIMIO B PA3TUYHBIX HCTOYHUKAX
(TexcTe yueOHHKA, HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJIOTHYECKHUX CIIOBAPSIX U CIIPAaBOYHHKAX ), AaHATU3UPOBATh U OLIEHUBATH WH(POPMAIIUIO,
npeoOpazoBLIBaTh HHPOPMAIIUIO U3 OJTHOU (POPMBI B APYTYIO;
3) crtocoOHOCTH BEIOMPATH IIENIEBBIC i CMBICTIOBBIE YCTAHOBKH B CBOMX JCHUCTBUAX U IMOCTYIKAaX MO OTHOIICHHIO K KUBOW IPUPOJIE, CBOEMY 3[J0POBBIO H
3JI0POBBIO OKPYKAIOIIHX;
4) yMeHus aJIeKBaTHO UCIIOJIb30BaTh PEYEBbIC CPECTBA ISl AUCKYCCHU U apryMEHTAIlUN CBOCH MO3HUIINU, CPABHUBATH PA3HBIC TOUKU
3peHusi, apryMEHTUPOBATh CBOIO TOUYKY 3PEHHUs, OTCTAaUBATh CBOIO MO3UIIUIO.
IIpeaMeTHBIMU Pe3yJILTATAMM OCBOCHUS BBITYCKHUKAMHU CTApIIEH IIKOJIBI Kypca OMOJIOTHN 6a30BOT0 YPOBHS SIBIISIOTCS:
B nosnasamenwvnoii (unmennekmyanwvnoii) cgepe:
1) xapakTepuCTHKa COIePIKAHUS OMOJIOTHYECKUX TEOpHH (KIeTOoUHas1, SBOIIOIIMOHHAs Teopus JlapBuHa); yuenus BepHaackoro o 6uocdepe;
3aKOHOB MeH €151, 3aKOHOMEPHOCTEH N3MEHUYMBOCTH; BKJIa/1a BBIIAIOLINXCS YUEHBIX B Pa3BUTHE OMOIOTHYECKON HAyKH;
2) BBIZIENICHHE CYIIECTBEHHBIX MPHU3HAKOB OMOJIOTHYECKIX OOBEKTOB (KJIETOK: PACTUTENLHBIX U )KUBOTHBIX, JIOSICPHBIX U SIIEPHBIX, TOJIOBBIX U
COMAaTHUYECKHUX; OPTaHU3MOB: OJHOKJIETOUHBIX 1 MHOT'OKJIETOUYHBIX; BUOB, SKOCHCTEM, OMoc(epbl) U IpolieccoB (0OMEH BEIIECTB, pa3MHOXKEHHE, JIeJICHNe
KJIETKH, OIJIOJJOTBOPEHHE, AEUCTBUE HCKYCCTBEHHOTO U €CTECTBEHHOI'O 0TOOPOB, (hopMHUpOBaHUE MPUCTIOCOOIEHHOCTH, 00pa3oBaHKe BUJIOB, KPYTOBOPOT
BEILIECTB U MPEBpAILEHUsS
SHEPTHH B DKOCUCTEMAX U Ouocdepe);
3) oObscHeHHE PO OUOJIOTUH B (POPMUPOBAHMH HAYYHOT'O MUPOBO33PEHHS; BKJIaJa OMOJIOrMYECKUX T€OpU B POPMHUPOBAHUE COBPEMEHHOM €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpPA; OTPUIIATEIHLHOTO BIMSHUS aJIKOTOJIsl, HHKOTHHA, HAPKOTHYECKHX BEIIECTB HA PAa3BUTHE YEIIOBEKA; BIIMSHUS MyTar¢cHOB
Ha OpraHu3M YelloBeKa, IKOJOTHUECKUX (PaKTOPOB HA OPraHU3Mbl; IPUUYHUH HBOJIOIUH, U3MEHIEMOCTH BUI0B, HAPYIIEHUH pa3BUTHS
OpraHU3MOB, HAaCJE/ICTBEHHBIX 3a00JIeBaHUM, MyTalllil, yCTOHYMBOCTH U CMEHBI 3KOCHUCTEM;
4) npuBeIeHNE 10KA3aTeNbCTB (apryMeHTAalNs) €IMHCTBA dKUBOW M HEXKUBOM MPUPO/IBI, POACTBA )KUBBIX OPraHU3MOB; B3aMMOCBSI3€i OpraHu3MOB
U OKpYXKaroIIei cpelbl; He0OOXOAUMOCTH COXPAaHEHUsI MHOT000Pa3Hst BUIIOB;
5) yMeHHe noab30BaThCsi ONOIOTHUYECKON TEPMUHOIOTHENH U CHMBOJIUKOM;
6) pelreHue AIeMEHTAPHBIX OMOJOTHUYECKUX 3a7a4; COCTABIICHHUE DIIEMEHTAPHBIX CXEM CKPEUIMBAHUS U CXEM MEPEeHOCa BEIIECTB M YHEPTUU B DKOCHCTEMaX
(uenu nUTaHU);
7) onucanue ocodeit BUIOB TT0 MOPGOIOTHIECKOMY KPUTEPHIO;



8) BBISIBIIEHUE U3MEHYMBOCTH, IPUCIIOCOOIEHNI OPraHM3MOB K CpeJie 0OMTaHMsl, HCTOYHUKOB MyTareHOB B OKpY’Kalollel cpefe

(KOCBEHHO), aHTPOTIOT'€HHBIX U3MEHEHHH B SKOCHCTEMAaX CBOCH MECTHOCTH; U3MEHEHHH B 9KOCHCTEMAX Ha OMOJIOTUYECKUX MOJCTIX;

9) cpaBHEHHE OMOJIOTNYECKUX OOBEKTOB (XMMUYECKUN COCTAB TN XKUBOW M HEXHMBOW MPUPO/BI, 3apObIII YEJIOBEKA U IPYIMX MIIEKOMUTAIOIINX,
IIPUPOJIHBIE SKOCUCTEMBI U arpOIKOCUCTEMBI CBOEH MECTHOCTH), IPOLIECCOB (€CTECTBEHHBIN U MCKYCCTBEHHBIN OTOOPHI, II0JIOBOE U OECII0JIOE Pa3MHOKEHMS)
U (GOpMYJIMPOBKA BBIBOJIOB HA OCHOBE CPABHEHMSI.

B yennocmmuo-opuenmayuonnoit cepe:

1) aHanM3 1 OLIEHKA PA3JIMYHBIX TUIIOTE3 CYIIHOCTH )KU3HU, IPOUCXO0XKIEHUE YEIOBEKA U BOZHUKHOBEHUE JKU3HU, IN100aIbHBIX IKOJOTMUECKUX MPOodIIeM
U IyTeW UX PeLIeHUs, TIOCIEACTBUNA COOCTBEHHOM! JAEATEIBHOCTH B OKpYXArOIeHl cpeze; Ononornyeckoi nHGpOpMaum, moy4yaeMoi u3 pasHbIx
HCTOYHUKOB;

2) OlLIeHKA 3TUYECKUX ACMIEKTOB HEKOTOPBIX MCCICIOBAHUHN B 00J1aCTH OMOTEXHOJIOTHH (KJIOHUPOBaHKUE, HCKYCCTBEHHOE OTLIOIOTBOPEHUE,
HalpaBJIEHHOE U3MEHEHHUE T€HOMA).

B cgpepe mpyooeoit deamenvrnocmu: oBnasieHue yMEHUSMH U HABBIKAMU TIOCTAHOBKH OMOJIOTMYECKUX YKCIIEPUMEHTOB U OOBSICHEHUS UX PE3yIbTATOB.
B cepepe gpuzuueckoii 0oeamenvrocmu: 0600CHOBaHHME U COOIOACHUE Mep NPO(PUIAKTUKH BUPYCHBIX 3a00JI€BaHUM, BPEJHBIX IPUBBIUEK

(kypeHue, ynorpeOaeHIe aJIKoroJisl, HAPKOMaHUs); IPABUJI IOBEICHUS B OKPYKAIOILEH cperie.

COIEPXAHUE KYPCA BUOJIOT M

BuoJiorus kak KOMILIEKC HAYK O "KUBOI Npupojae

Buonorus kak KOMITJIEKCHAsI HayKa, METOJIbI HAYYHOT'O TIO3HAHUS, HCIIONIb3yeMble B Ononoruu. Cospemenuvie Hanpasienus 6 6uonoeuu. Pons Ouonoruu B
dbopMUPOBaHNUN COBPEMEHHOM HAy4YHOU KapTUHBI MUPa, IPAKTUYECKOE 3HaAUCHUE OMOJIOTUYECKUX 3HaHMM. broiorndeckue cuctemMbl Kak MpeaMeT U3Y4eHUS
Ouonoruu.
CtpykTypHBbIe H QYHKIMOHAIbHBbIE OCHOBBI JKM3HHU

MonekynsipHble OCHOBBI )kM3HH. Heoprannueckue BeniecTa, ux 3HaueHue. OpraHndeckue BemecTBa (yriaeBoabl, JUIUAbl, O€lIKH, HYKJIEHHOBbBIE
kucinotsl, AT®) u ux 3HaueHue. buononumepsl. /Jpyeue opeanuueckue sewpecmsa kiemxu. Hanomexunonozuu 6 buonozuu.

[uTonorus, MeTo1bl UATOJIOTHH. POJIb KJIETOYHOM TEOPUH B CTAHOBJICHHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa. KieTku npokapuot
1 2ykaproT. OCHOBHBIE YAaCTH U OPTaHOUIBI KIIETKU, UX (DYHKIUH.

Bupycsl — HeknerouHas Gopma xKU3HU, MEPbI MPOPHIAKTUKN BUPYCHBIX 3a00JI€BaHUI.

XKuznenesrenbHocTh KieTku. [Inactuueckuit oomen. @orocunTes, XeMocuHTe3. buocunTes 6enka. DHepreTuueckuii oOMeH. XpaHeHue, nepeaaya
U peaiu3anus HacleACTBeHHON HHpopMaluu B kietke. ['enetnyeckuil koa. I'eH, renom. ['enomuxa. Bausnue napkoeennvlx éewyecme Ha npoyeccol 6
Kemxe.

Knerounslii nuki: uatepdasa u geneHue. Mutos3 u meitos, ux 3HaueHue. CoMaTuyecKue 1 MojaoBbIe KIETKH.

Opranusm
Opranusm — eanHOoE 1IENOE.
KuznenestenbHOCTh Opranu3Ma. Perynsnust QyHKIIUNA opraHu3Ma, ToMeocTas.

PazmHoxeHne opranu3MoB (Oecronoe U noa0Boe). Cnocobwbl pasmHodiCeHUs Yy pacmenuti U sHcueomusix. VIHTUBUAYyaIbHOE pa3BUTHE OpraHU3Ma
(onTorenes). [IpuunHbl HapyIeHUH pa3BUTHS. PenmpoayKTHBHOE 3/J0pOBbE YEIOBEKA; MOCIECACTBHS BIUSHUS aJTKOTOJIs, HHKOTHHA, HAPKOTUYECKUX BEIICCTB
Ha SMOpHOHAIBHOE pa3BUTHE YenoBeKa. JKusznenHvle yukivl pasuvix epynn opeasu3mos.



['eneruka, METOIbI TEHETUKH. ['eHETHYECKAsI TEPMUHOJIOTHSI 1 CUMBOJIMKA. 3aKOHBI HaclieICTBEHHOCTH [. MeHnensa. XpoMocoMHast

Teopus HaciencTBeHHOCTU. Onpezaenenue nojia. CUenieHHoe ¢ MOJIOM HacJae0BaHHE.

I'enetuka yenoBeka. HacnencrBeHHblie 3a001€BaHUs YEIOBEKA U UX MPEIYIPEKICHUE. DTUUECKHE aCTICKThI B 00JaCTH MEAUITUHCKON TeHETHKHU.

I'enorun u cpena. Henacnencreennas usmMmeHunBoCTh. HacneacTBeHHas n3MeHUMBOCTh. MyTaunu. MyTareHsl, UX BIMSIHUE HA 3J0POBbE YEJIOBEKA.

JomecTukanus v cenekius. MeTobl ceneKiuu. buotexnonorus, e€ HampaBiIeHUs U IEPCIICKTUBBI pa3BUTH. buobezonacnocme.
Teopus 3BoTIOLUH

Pa3BuTHE BOTIOIIMOHHBIX UM, 3BooMOHHAs Teopust Y. JlapBuna. CuHTeTHYECKast TeOpHs S3BOIOIUMU. CBUIETEIbCTBA ABOJIIOIMHN KUBOM
npupoIsl. MUKPO3BOIIONKS U Makpod3BoItonus. Bun, ero kpurepuu. [lonynsiuust — 3jieMEeHTapHas €IMHULIA SBOTIOLUUU. JIBUKYIIHME CUIIbI SBOTIOLUU, UX
BIIMSIHUE Ha reHOGOH T onyJsiiun. HampaBieHus 3BOJTIONHH.

MHuoroo6pasue opraHu3MOoB KakK pe3yJbTaT 3BOTIONUHU. [[pUHIUTIBI KiTacCU(PUKALINN, CHCTEMAaTHKA.

Pa3zButue :xu3Hu Ha 3emiie

['unote3sl nmpoucxoxaeHus xu3Hu Ha 3emiie. OCHOBHBIE ATAIbl SBOJIIOLKUNA OPTAaHUYECKOTO MUpa Ha 3emIie.

CoBpeMeHHbIE MPEACTABICHUS O IPOUCXOKICHUN YeJIOBEKa. DBOIOIHS YeJoBeka (aHTpororenes). J[BmxKyiue cuiibl anTpornorenesa. Pacel uenoseka,
WX TIPOUCXOK/ICHUE U €IUHCTBO.
Oprann3msl 4 OKpY:KalOIAs cpeaa

[TpucnocoOneHns OpraHu3MOB K JICHCTBUIO SKOJIOTHYECKUX (DaKTOPOB.

buoreonenos. Dxocucrema. Paznoo6pasue skocucteM. B3auMoOTHOIIIEHUS TOMYIISIIIUIA pa3HbIX BUIOB B SKocucTeMe. KpyroBopoT BelecTB 1 MOTOK
SHEPTUU B IKOCHCTEME. Y CTOWYMBOCTh U JMHAMHUKA SKocucTeM. [locnencTBus BAUSHUS EATETbHOCTH YeloBeKa Ha sKocucTeMbl. CoXxpaHeHue
O0ropa3zHo00pa3us KaKk OCHOBA YCTOMUMBOCTH SKOCUCTEMBI.

Crtpykrypa 6uocdepnl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOChEpHI.
Kpyzoeopomwi eewjecms 6 buocgepe.

['moGanpHBIe aHTpONIOreHHBIE U3MEHEHUs B 6rocdepe. [IpobieMbl ycToiiunBOro pa3BuTusl.
Ilepcnexmuevl pazgumus OUOI02UYECKUX HAVK.



IIpuMepHBIii IepeYyeHb JAa00OPATOPHBIX M MPAKTHYECKUX PadoT (HA BHIOOP yuHTeIs1):

O 00 1N DN K W~

. Ucionp30Banue pa3aMyHbIX METOJI0B IPU U3YYECHUH OMOJIOTUYECKUX OOBEKTOB.

. TexHuKa MUKPOCKOIIMPOBAHUS.

. 3y4yeHue KJIeToK pacTeHUIl U dKUBOTHBIX [10J1 MUKPOCKOIIOM Ha TOTOBBIX MUKpOIpENaparax v Ux OIUCaHUE.
. IlpuroroBnenue, paccMaTpuBaHKUE U ONMCAHUE MUKPOIPENapaToB KIETOK PAaCTEHUH.

. CpaBHEHUE CTPOEHUSI KJIIETOK PaCTEHUH, )KUBOTHBIX, IPUOOB U OaKTEpUIA.

. 3yueHue qBM>KEHUS LIUTOIIIA3MBl.

. M3yuenue mia3smMonnsa u AeIIa3MoIn3a B KIETKaX KOKHULIBI JIyKa.

. N3yuenue (hepMEHTATUBHOTO paclECIICHHsI IEPOKCUIA BOJIOPOJIA B PACTUTENIBHBIX U dKUBOTHBIX KIIETKaX.

. OOHapyxeHue OeNKoB, YIIICBOIOB, TUINA0B C IOMOIIBIO KAUECTBEHHBIX PEAKLIUil.

. Beigenenune JJHK.

. I3ydyeHne kataauTHIeCcKOi akTHBHOCTH (DEPMEHTOB (Ha MpUMEpe aMUIIa3bl TN KaTaiasbl).
. Habmroienne MuTo3a B KJIeTKax KOHUMKA KOPEIIKa JTyKa Ha TOTOBBIX MUKpOIIpenaparax.

. I3yuenue XxpoMOCOM Ha TOTOBBIX MUKpOIIpENaparax.

. U3yuenue ctaguii Melio3a Ha TOTOBBIX MUKpOIIpenaparax.

. I3yuenue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEriapaTax.

. Periennie snemMeHTapHbBIX 33124 10 MOJICKYJISIPHON OUOJIOTHH.

. BoisiBIIeHHE TPU3HAKOB CXOJICTBA 3aPOIBIIICH YEIOBEKAa U APYTHX MO3BOHOYHBIX KUBOTHBIX KaK JI0Ka3aTEIbCTBO UX POJICTBA.
. CocTaBiieHHE 2JIEMEHTAPHBIX CXEM CKPEIIUBAHUS.

. Permrenne remeTmueckux 3a7ad.

. I3y4yeHue pe3ynbpTaToB MOHOTHOPUTHOTO U AUTUOPUIHOTO CKPELTUBAHUS Y APO30(PUIIHI.

. CocTaBiieHHE U aHATIN3 POAOCIOBHBIX YEJIOBEKA.

. I3yueHune n3MeHYMBOCTH, MIOCTPOCHHUE BAPUALIMOHHOIO Psija U BapUALMOHHOW KPUBOM.

. Onucanue gpeHoruna.

. CpaBHeHUE BUIOB 110 MOP(POIOTUIECKOMY KPUTEPHIO.

. Onucanue mpucrnocoOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapakTepa.

. BoisiBnenue npucnocobaeHnii OpraHu3MoB K BIUSHUIO PA3IMYHBIX IKOJIOTUYECKUX (DAKTOPOB.
. CpaBHEeHHE aHATOMUYECKOTO CTPOEHHUSI PACTEHUN Pa3HbIX MECT OOUTAHHUS.

. MeTonet u3mepenust GakTopoB Cpeibl 0OUTaHUSI.

. I3y4yeHue sKOJIOrMYeCKUX alanTaluid 4eJ0BeKa.

. CocTaBiieHrEe MUIIEBLIX IIETICH.

. U3y4yeHue n onucaHue 3KOCUCTEM CBOEU MECTHOCTH.

. MogenupoBaHue CTPYKTYp U IPOLECCOB, TPOUCXOASIINX B SKOCUCTEMAX.

. O11eHKa aHTPOIIOTeHHBIX U3MEHEHHI B TIPUPOJIC.



[INIAHUPYEMBIE PE3VIJIbTATBI U3YUEHUA KYPCA BUOJIOT N
B pe3yabTare usyyenns yue6Horo npeamera «buosiorus» Ha ypoBHe cpeaHero (I0JHOr0) o0mero o6pa3oBaHus BHINYCKHUK HA 0230BOM
YPOBHE HAYUYMTCSH:
— pacKphIBaTh HA MIPUMEPaxX PoJib OMOJIOTHH B JOPMUPOBAHUU COBPEMEHHON HAYYHOUW KApTUHBI MUPA U B MMPAKTUICCKON JEATSILHOCTH JIFOCH;
— MOHMMATh U OIKCHIBATh B3aUMOCBSI3b MEX/ly €CTECTBEHHBIMU HayKaMH: OHoJorueii, pusnKkoil, Xumueil; ycTaHaBlIMBaTh B3aUMOCBS3b
IIPUPOJHBIX SBJICHUI;
— MOHHUMATh CMBICT, PA3JIM4aTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEX/ly OCHOBOIMOJIAraloluMU OUOJIOTMYECKUMU OHATUAMU: KIIETKa, OPTaHu3M,
BUJI, SKOcucTema, onocdepa;
— IPOBOJAUTH HKCIIEPUMEHTHI 110 U3YUEHUIO0 OMOJOTHYECKUX O0BEKTOB U SIBICHUM, OOBSCHATH PE3y/IbTAaThl SKCIIEPUMEHTOB, aHAIU3UPOBATh
uX, GOpPMYITHPOBATH BHIBOMBIL;
— HUCMOJb30BaTh OCHOBHBIE METO/IbI HAYYHOTO MO3HAHUS B YU€OHBIX OMOJIOTHYECKHUX MCCIEAOBAHUAX, IPOBOIUTH IKCIIEPUMEHTHI 1O
U3YYCHUIO OMOJIOTUYECKUX OOBEKTOB U SIBJICHHIA, OOBSCHSITEH PE3YJIbTAaThl SKCIICPUMEHTOB, aHATTM3UPOBATh UX, (DOPMYIIUPOBATH BHIBOJIBI;
— (G opMyIHMpOBaTh TUIOTE3bl HA OCHOBAHUHU MPEIJI0KEHHOM Onoorndeckoi nHGOpMAaLUK U MpeiaraTb BApUAHTHI IPOBEPKU TUIIOTES;
— CpaBHHUBATh OMOJOTUYECKUE OOBEKTHI MKy COOO0H MO 3aJaHHBIM KPUTEPHUSM, JIeJaTh BHIBOJIBI M YMO3AKIIOUEHHUSI HA OCHOBE CPAaBHEHUS;
— 00OCHOBBIBaTh €IMHCTBO >KUBOUM M HEXKUBOU MPUPOABI, B3AUMOCBSI3U OPraHU3MOB M OKPYKAIOIEH cpeibl HA OCHOBE OMOJIOTUYECKUX TEOPHUIL;
— MPUBOIUTH IPUMEPHI BEIIIECTB OCHOBHBIX TPYII OPraHUYECKUX COCTMHEHUM KIETKU (OCJIKOB, )KUPOB, YIJIEBOJIOB, HYKJICHHOBBIX KHCIIOT);
— pacro3HaBaTh KIETKHU (MIPOKAPUOT U SYKApUOT, PACTCHU U )KHUBOTHBIX ) IO OMUCAHUIO, HA CXEMAaTHYECKUX N300paKEHUIX; YCTaHABITUBATh CBS3b
CTPOCHUS U PYHKIIUN KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTO00Opa3ue KIETOK;
— OOBSACHATH MHOI00Opa3ne OpraHu3MOB, IPUMEHSISI IBOJIIOIUOHHYIO TEOPHIO;
— OOBSICHATH IPUYMUHBI HACJIEICTBEHHBIX 3a00JICBaHUA;
— BBISIBJIATh U3MEHYMBOCTh Y OPraHU3MOB; CPAaBHUBATh HACIIEICTBEHHYIO U HEHACIIEICTBEHHYIO U3MEHYMUBOCTH;
— BBIBIIATH MOp(oorudeckue, Gru3noI0rniecKue, MoBEICHYECKUE alalTallii OPraHU3MOB K Cpefie OOMTaHUS U JEHCTBUIO KOJIOTHYECKUX (haKTOPOB;
— COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U YHEPTHH B SKOCHUCTEME (IIEMU MTUTAHMUS);
— MPUBOJUTH JI0KA3aTEIHCTBA HEOOXOAMMOCTH COXPAaHEHHs OMOpa3HO00pasusl AJIsI YCTOMUUBOTO PA3BUTHS U OXPAHbI OKPYKAIOIIEH CPEIbI;
— OILIGHHUBATh JJOCTOBEPHOCTH OMOJIOTUYECKON HH(DOPMALINY, TOTYYEHHON U3 Pa3HBIX HCTOYHUKOB;
— MPEACTABIATH OMOJOTUYECKYI0 HH(POPMAIIMIO B BUJIE TEKCTA, TAOIUIIBI, TpaduKka, JuarpaMMbl U JIeJIaTh BHIBObI HA OCHOBAaHUU
MPEJICTAaBICHHBIX JTaHHBIX;
— OIIEHUBAThH POJIb JOCTHKEHHUIN T€HETHUKH, CENIEKIINH, OMOTEXHOJIOTUN B MPAKTHYECKON IEATEIbHOCTH YeJIOBEKa,
— OOBSICHSITH HETATUBHOE BIUSHUE BEMIECTB (JIKOTOJISl, HIKOTHHA, HAPKOTUYECKUX BEUIECTB) HA 3apPOJIBIIIIEBOE PA3BUTHE YEIIOBEKA.
BoinyckHuK Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTH HAYUYHTHCSH:
— oasambv HaYuHOe 00bACHEeHUe OUONOSULECKUM haKmam, npoyeccam, sA8J1eHUAM, 3aKOHOMEPHOCHAM, UCNOAb3YA OUON02UYeCcKUe Meopull
(K1emoyHy10, 360II0YUOHHYIO), YUeHUe 0 buocgepe, 3aKOHbL HACIEOCMBEHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCMU,;
— Xapakxmepu3oeams co8peMeHHble HaNPasieHus 8 pa3eumul OUOI02UU, ONUCHIBANb UX B03MONCHOE UCNONIL30BANHUE 8 NPAKMUYECKOU 0esmelbHOCU,
— cpasHusamv cnocoowl OeleHus: Kiemku (Mumo3 u metios),
— pewiamys 3a0aqu Ha nocmpoetue gpazmernma emopoti yenu JJHK no npeonoscennomy ¢ppaemenmy nepeou, uPHK (MPHK) no yuacmxy /[HK,
— pewiams 3a0a4u Ha onpeoeseHue KOIuvecmad XpoMoCoM 8 COMAMUYECKUX U NOJI0BbIX KIEeMKAX, a MAaK#ce 8 KIemKax neped Hauaiom oenenus (metoza
U MUMO3a) U NO €20 OKOHYAHUU (0Ji51 MHO2OKIIEMOYHbIX OP2AHUIMO8),



— pewams ceHemuyecKue 3a0ayu Ha MOHOUOPUOHOe CKPewUuBaHue, COCMagiams cCXembl MOHOSUOPUOHO20 CKPEeUUBAHUS, NPUMEHSS

3aKOHbl HACIEOCMBEHHOCNU U UCHONb3YS OUOLOSUUECKYI0 MEPMUHOTIO2UIO U CUMBOTIUKY,

— YCMAHA8IU8aAms Mun HAC1e008aHUS U XAPAKMep NPOsGIeHUs. NPUSHAKA NO 3A0AHHOU cxeme POOOCI06HOMU, NPUMEHSISL 3aKOHbL HACIeOCMBEHHOCU,
— OYeHUBaAmMs pe3yIbmamvl 83aUMOOCUCMBUsL YeN08eKA U OKPYICatoueli cpeobl, NPOSHOIUPOBAMb 803MOICHbIE NOCIEOCBUsL 0esiMeNlbHOCHU Yelo8eKd
OJ151 CYUeCmeo8anust OMOEIbHbIX OUONO2UYECKUX 00BEKMO8 U YeablX NPUPOOHLIX COOOWecms.

Yuyeouo-reMaruueckuii miaan 10 kaacce

Tembl (pa3aesnbl) KoJ1-Bo yacoB

1. BBenenune 5

2. MoJiekyJIsIpHbIii YPOBeHb 12

3. KileTouHbIii YPOBEHD 16

HToro: 33 +1 4 pe3epB

Y4yeOHOo-TeMaTH4yeckuii miad 11 kaace
Tembl (pa3aeJibl) Kou1-Bo yacos

1.Oprann3mMeHHbIN YPOBEHb 10
2.IlonynsimoHHO-BUOBON YPOBEHb 8
3.OK0cHCTEMHBINA YPOBEHB 8
4. buocdepHblit ypoBEeHb 9
Hroro: 35

Buabl u popmbl KOHTPOJIs 10 OuoJioruu 10 kiace

Ne  [Tema. Konunuectso
ueTBepTh|Komnuec|JIaboparo ([Ipaktiue |Ikcky [KonTtpon|laboparopusie n mpakTudeckue padboTs
TBO PHBIX CKHX pcuil. |pbHBIE ( Ha3BaHME)
4acoB. |pa0or. pabor. TeCTBI
1 | Beenenue 5 2 0 0 1 UlaGoparopHas padota 1« crosib30BaHUE pa3IMuHbIX METOI0B IIPU
1 M3y4YeHUN OUOJIOTHYECKIX 0OBEKTOB
UlaGoparopHas padoTa 2 «MeXaHU3MbI CaMOPETYIISILIM.
2 |MonekynspHbIH ypOBEHb 1-3 13 2 0 0 2 UlaboparopHas padota 3 «O0HapyxeHue

UIumuaoB, yraeBoA0B, OSIKOB ¢ IIOMOIIBIO KAYSCTBEHHBIX PEAKITHIN)




UlaGopaTopHas padota 4 «Katanurmaeckas akTHBHOCTh (EepPMEHTOB (Ha IIprMepe
AMIIIa3bI)»

Kiterounslii ypoBeHb

3-4

15

UlaGopaTopHas padota 5 «TexHrnka MUKPOCKOITHPOBAHHS.
«CpaBHEHUE CTPOCHUS KJICTOK PACTEHUM, )KUBOTHBIX IPHOOB M OaKTepUil O]
IMAKpPOCKOITOM Ha TOTOBBIX MUKPOITPENapaTrax U UX OMHCAHUCH.

JlaboparopHas pabota 6 «HabmomeHue mia3Moiin3a u Ieria3Moin3a B KIETKax
[KOKHIIBI JTyKay.

UlaGopaTopHas padota 7 «lIpuroroBneHue, paccMaTpuBaHUE U OIMCAHUE
MUKPOIIPEIIapaToB KJICTOK PACTCHUIN.

UlabopartopHas pabota 8 «HabmoneHne qBHKEHAS [TUTOTUIA3MBI Ha IPUMEPe
UTHCTA 3TI0/ICH».

UlaGoparopHas pabota 9«CpaBHEHUE CTPOCHUS KICTOK PACTEHHM, )KUBOTHBIX,
rprOOB U OaKTEPUii».

IMpakTrueckas padora 1 Pemierre aeMeHTapHBIX 33734 M0 MOJEKYISPHOI
O1OJIOTHH.

Hroro 3a roa.

33

Otmerka "'5" craBuTCA B Cllyyae:

HOPMBI U KPUTEPUHN OLIEHNBAHUA

OI[eHI/IBaHHe YCTHOI0 OTBETA yHAlIUXCHA

1. 3HaHMs, MOHUMaHMS, TITYOMHBI YCBOGHUS 00Y4arOIUMCs BCero 00bEMa MporpaMMHOro MaTepuaa.

2. YMeHus BBIIENSTH ITIaBHbIE MOJI0OKEHUS B U3yUEHHOM MaTepHalie, Ha OCHOBaHUHU ()aKTOB U MPUMEPOB 0000111aTh, /1€1aTh BHIBO/IbI, YCTAHABINBATh
MEXIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH IPUMEHSET MMOTYYECHHBIE 3HAHUS B HE3HAKOMOW CUTYalUH.

3. OtcyrcTBUE OIIMOOK U HEAOUYETOB IIPU BOCIIPOU3BEIEHUU U3yYEHHOTO0 MaTepuaa, Py YCTHBIX OTBETAX YCTPaHEHUE OTAENIbHBIX HETOYHOCTEH ¢
MOMOIIBIO JONOJIHUTENBHBIX BOIIPOCOB YUUTENS, COOIIOIEHUE KYIbTYpPhl YCTHON peyu.

OtMmertka "4":




1. 3HaHmMe Bcero M3y4eHHOro MPOrpaMMHOr0 MaTepuaa.
2. YMeHu# BBIACTATH ITIaBHBIEC TIOJIOKEHUS B U3YUYCHHOM MaTepuaie, Ha OCHOBaHUM ()aKTOB U IPUMEPOB 0000111aTh, Ae7IaTh BEIBOAbBI, YCTAHABINBATh
BHYTPHUIIPEIMETHBIE CBSA3H, IPUMEHSITDH IMOJTYYCHHbIC 3HAHUS Ha MPAKTUKE.
3. He3naunrenbHble (HETpyObIe) OMMOKHN U HETOUETHI IPU BOCIIPOM3BEACHUN H3YYEHHOTO MaTepHraia, COOI0IeHNEe OCHOBHBIX MPABMII KYJIbTYPBl YCTHOM
peuu.
OtMmertka "3" (ypoBeHb NPEACTABIECHUN, COYETAIOIINXCS C JIEMEHTaMU Hay4YHBIX MOHATUH):
1. 3HaHue U yCBOEHUE MaTepHalla Ha YPOBHE MUHUMANIbHBIX TPEOOBAaHUI MPOrpamMMBbl, 3aTPYAHEHHUE MTPU CAMOCTOSATEILHOM BOCIIPOU3BEICHUH,
HE00XO0IMMOCTh HE3HAYUTEIHHOM MOMOIIIM MPEroJaBaTers.
2. YMmenue paboTaTh Ha ypOBHE BOCIIPOU3BECHUS, 3aTPyIHEHUS TIPU OTBETaX HAa BUJIOM3MEHEHHBIE BOIPOCHI.
3. Hanmuue rpy6oii ommOKy, HECKOJIBKUX HErpyOBIX MPH BOCIIPOU3BEICHIH N3YUYEHHOTO MaTepraia, He3HAaUnTeIbHOE HECOOI0AeHNE OCHOBHBIX MPABUI
KYJIBTYpPbI YCTHOM peyHu.
Otmertka "2":
1. 3HaHue U yCBOEHHUE MaTepHalia Ha YPOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUN IPOrPaMMBI, OT/IEIbHBIC MTPEICTABICHHS 00 U3yYEHHOM MaTepuae.
2. OrcyTcTBUE YMEHUN pabOTaTh Ha YPOBHE BOCIPOU3BEIECHHUS, 3aTPYAHEHUSI IPU OTBETAX HA CTaHAAPTHBIE BOIPOCHI.
3. Hanmnume HECKOIBKUX TPYOBIX OUIMOOK, OOJIBIIOTO YKcia HErPpyObIX MPU BOCIIPOU3BEACHUH N3YYEHHOTO MaTepuaa, 3HaYUTeIbHOE HECOOII0IeH e
OCHOBHBIX IIPaBWJI KYJIbTYpbl YCTHOU peuHn.

Ouenka BbINOJHEHUS NPAKTHYECKUX (1a00paTOPHBIX) padoT.

OtMmertka "'S5" craBuUTCS, €CIIN YUEHUK:

1) npaBUJIbHO OIpENEIII LEJIb OIbITA;

2) BBINOJHWI pabOTy B IOJIHOM 00beMe ¢ COOIII0IEHMEM HEO0X0AMMO MOCIIEJ0BATEIbHOCTH IPOBEICHUS ONIBITOB U U3MEPEHUI];

3) caMOCTOSITENILHO U PallMOHAIBHO BbIOpaJl M OATOTOBUII AJIs ONbITAa HEOOXOAUMOE 000PYI0BaHKE, BCE OIBITHI IPOBEJ B YCIOBUSIX U peXUMaXx,
o0ecreynBaroIuX MOJy4eHHEe PEe3yIbTaTOB U BBIBOJIOB ¢ HAHOOJIbIIEH TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JJOTHYHO OIKUCaJ Ha0JII0IeHUs U CPOPMYIUPOBaJ BBIBOBI U3 ONbITA. B npeacTaBieHHOM OTYeTe MPAaBUIBHO U aKKYPaTHO BBIMOIHIII
BCE 3allMCH, TaOJIUIbl, PUCYHKH, IPa(UKH, BEIYMCICHUS U CJIeNall BHIBOJBI;

5) nposiBASET OpraHU3alMOHHO-TPYA0BbIE YMEHUS (TIOAIEP>)KUBAET YUCTOTY pabovyero MecrTa 1 MopsiIoK Ha CTOJIE€, SKOHOMHO HCIIOJIb3YET PACXOIHbIE
MaTepuabl).

7) SKCEPUMEHT OCYILECTBIISET M0 IUIaHY C YU€TOM TEXHUKU O€30MacCHOCTH U MPaBUJI pabOTHI C MaTepraliaMi U 000PYIOBaHUEM.

Otmerka "4" cTaBUTCA, €CIIM YUEHUK BBITOJIHWI TpeOOBaHU K orieHke "5", HO:

1. onBIT MPOBOJIMIA B YCIIOBHUSAX, HE 00€CTIEUNBAIOIIMX JOCTATOYHOW TOYHOCTU U3MEPEHMI;

2. win ObUIO JOMYILIEHO /IBa-TPU HEJI0UYETa;

3. unu He 6osee 0HOM HerpyOoit OMMOKH M OJTHOTO HE0YETa,

4. UM SKCIIEPUMEHT NMPOBEJIEH HE TIOJHOCTHIO;

5. WM B ONMMCAaHUU HAOJIOJIEHUH U3 OIbITa TOMYCTHII HETOYHOCTH, BBIBOJIBI CZ€JIall HETIOJIHBIE.

OtMmetka "3" craBuUTCS, €CIIN YUEHUK:

1. mpaBUJIBHO OIpEIEIHI 1IeJIb OMbITAa; padOTy BBIMIOJIHAET IPABUILHO HE MEHEE YeM HalOJIOBHUHY, OJHAKO 0ObEM BBHIMOJHEHHON YaCcTH TaKOB, YTO
MO3BOJISIET MOJYYUTh PABUIIbHbIE PE3YJIbTATHI U BBIBOJBI 10 OCHOBHBIM, IPUHIMIAAIBHO BaKHBIM 33/1a4aM padoThI;

2. win noadop o60pyAoBaHUs, 00BEKTOB, MATEPHUAJIOB, a TAKXkKe PadOThI [0 Ha4yajly ONbITAa IPOBEJI C IOMOIIbIO YUUTENS; WM B X0J1€ IIPOBECHUS OIbITA U



M3MEPEeHHI ObUTH TOMYIIEHBI OMMOKH B ONMCAHUK HAOIOIeHNH, (OPMYTUPOBAHNUN BBHIBOJIOB;
3. OIBIT IPOBOJMIICS B HEPALMOHAIBHBIX YCIOBUSAX, YTO MPHUBEIIO K MOIYYCHHUIO PE3yIbTaTOB C OONBIICH MOTPEIIHOCTHIO; UM B OTYETE OBUIN AOIMYILEHBI B
o011ei cnokHOCTH He Ooiee ABYX OIIMOOK (B 3alUCAX €IUHUL, U3MEPEHUSX, B BBIYUCICHUSX, Ipadukax, Tabaunax, cXxemax, 1 T.J.) He IPUHIUIHAILHOTO
JUISL JAaHHOW pabOoThI XapakTepa, HO MOBJIUSABIINX HA PE3YJIbTAT BHIIOTHEHHUS;
4. nomyckaet rpyoyro omurOKy B X0/ SKCIIEpUMEHTa (B 00bSICHEHUH, B 0pOpMIICHUHN PabOThI, B COOJIFOACHUH TIPABUII TEXHUKH 0€30MMacHOCTH MpU padboTe ¢
MaTepHajaMi U 000pyA0BaHUEM), KOTOpAsk HCIIPABISAETCS MO TPEOOBAHUIO YUHUTEIIS.
OtmMmeTka "'2" cTaBUTCA, €CJIU YYCHUK:
1. He ompeaenHI CaMOCTOSTENIBHO 1IeJTb OIBITA; BHITOIHII padOTy HE MOJHOCTHIO, HE TIOJATOTOBMII HYKHOE 000pYAOBaHHE U 00HEM BBIITOJIHEHHOW YacTH
paboTHI HE MO3BOJISIET ClIeNaTh IPABUIIbHBIX BHIBOJIOB;
2. WM ONBITHI, U3MEPEHUS, BEIYMCIICHUS, HAOIIOJCHNS IPOU3BOIMIINCH HETTPABUIIBHO;
3. wnu B XoJie paboThl U B OTUETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B TpeOOBaHUAX K oeHke "3";
4. momyckaer jBe (1 60see) TpyObie OMMOKH B X0/1¢ IKCIICPUMEHTA, B O0BSICHCHUH, B O)OPMIICHUN PaOOTHI, B COOJIIOICHUY IPABUII TEXHUKU OC30IMaCHOCTH
npu paboTe ¢ BeuecTBaMu U 000pyA0BaHUEM, KOTOPbIE HE MOXKET UCIIPABUTh JaXe MO TPeOOBAHUIO YUUTETIS.
OneHka caMoCTOATEbHBIX MUCbMEHHBIX U KOHTPOJIbHBIX PadoT.

OtMmertka "'S5" craBuUTCS, €CIIN YUEHUK:
1. BoImONTHIIT paboTy 0€3 OmnOOK U HEJOUETOB;
2) gomyctui He 0oJiee OJJHOTO HEe0ueTa.
Ot1metka "'4" cTaBUTCSA, €CIM YYEHUK BBIMOJIHUI paOOTy MOJHOCTHIO, HO AOMYCTHII B HEH:
1. He Gonee o/1HOI HETPyOOI OIMOKU M OAHOTO HEIOYETa;
2. unu He 6oJee ABYX HEJ0UETOB.
Otmerka "3" cTaBuTCA, €CIIM YUEHUK IPABUIBHO BBIOIHUI HE MeHee 2/3 paboThl MU TOIYCTHI:
1. He Oonee ABYX TpyOBIX OMINOOK;
2. unu He 6oJee oAHOMN TPyOoii U OTHOM HETpyOO OMIMOKY U OJJHOTO HEJ0YETa;
3. unu He Oosee ABYX-TPeX HErpyoObIX OLUINOOK;
4. unu otHOM HerpyOoil OMMOKHU U TPEX HEA0UETOB;
5. WM TIPU OTCYTCTBUHM OMIMOOK, HO NP HAIWYHH YETHIPEX -TISITH HEJTOYETOB.
OtMmeTtka "2" craBUTCS, €CIIN YUEHUK:
1. gomycTUi YUCIo OMMOOK U HEJOUETOB MPEBOCXOSIIEE HOPMY, IPU KOTOPOI MOXKET OBITh BhICTaBJIEHA OlleHKa "3";
2. WIN ecIi MPaBUJILHO BBIIOJIHUII MEHEE OJIOBUHBI PAOOTHI.

Ouenka BbINOJHEHHS TECTOBBIX padoT 10 OMOI0TUM:

OIIEHKa MUHUMYM MaKCHUMyM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%




OuneHuBaHye NPOEKTHON PadoTLI IO OMOJIOTNH

O01me TpedOBaHNUA K IPOEKTHOI padoTe 110 OHOJIOTHH.

[IpencraBisieMblil TPOEKT JOKEH UMETh TUTYJIbHBIN JIUCT € yKa3aHueM: (haMUINU, MMEHU, OTYECTBA UCTIOHUTENS U PYKOBOJIUTEINS (€H) MPOeKTa, Ha3BaHHe
MPOEKTa, T0/Ia HalMCaHUs padoThl, YKa3aHUEM IeJIel U 3a]1a4 TPOEKTHOM paboThI.

Copneprxanue MpOeKTHON pabOTHI TOJDKHO BKIIFOYATh TAKHE Pa3/Ieibl, KaK:

— BBEJICHHE, B KOTOPOM O0OOCHOBBIBACTCS aKTYAJIbHOCTh BBIOPAaHHOM MJIM pacCMaTpUBAEMOM MPOOJIEMBI;
— MECTO M BPEeMs BBITIOJHEHUS paOOTHI;
— KpaTKoe OMHCAHHE UCIIOIB3YEMBIX METOAMK C CCHUIKAMH Ha UX aBTOPOB (€CIIM TaKOBbIe HEOOXOAUMBI JIJIsl paOOTHI WU MCIIOIb30BANIUCH B HEl);
— CHCTEMaTU3UpPOBaHHbBIE, 00pabOTaHHbIE PE3YIbTAThI UCCIETOBAHMIA,
— BBIBOJbI, CACIIAHHBIC ITOCJIC SaBCpHICHI/Iﬂ pa6OTI)I Hal HpOGKTOM;
— TPaKTUYECKOE UCIOJIb30BAHUE PE3YJIbTATOB MPOCKTA;
— coIMaJbHasi 3HAYUMOCTh IIPOEKTA;
— mnpuioxkeHue: Gotorpadun, CXeMbl, UePTEXH, TepOapuu, TAOIUIBI CO CTATUCTHYECKUMH JAHHBIMA U T.J.
Kpurepuu olleHKHM IPOEKTOB 110 OHOJIOTHH:

— YETKOCTH IMOCTABJICHHOM 1[€JI U 3a7aY;
— TeMaTH4YecKas aKTyaJTbHOCTh M 00hEM HCITOJIb30BAHHOM JTUTEPATYPHI;
— 000CHOBAaHHOCTH BBIOPAHHBIX METOJIUK IS IPOBEICHUS UCCIICIOBAHMIA,
— TIOJIHOTA PaCKPBITHS BEIOPAHHOW TEMBI IPOEKTA;
— 000CHOBAHHOCTE BBIBOJIOB M MX COOTBETCTBHE ITOCTABJIEHHBIM 3a1a4aM;
— YpOBEHB MPEICTABICHHBIX JaHHBIX, MONYUYEHHBIX B XOJ€ UCCIIeI0BAaHUS BRIOpaHHOM MpobiemMbl (00beKTa), uX 00paboTka (Ipu HEOOXOIUMOCTH);
— aHaIM3 TMOJYYEHHBIX JIAHHBIX;
— Hajuuue B paboTe BBIBOJIA WIIH MPAKTUIECKUX PEKOMEHIAIN;
— KauecTBO oopmiieHus: paboThl (Hanuuue GoToMaTepUaIoB, 3apUCOBOK, CIHCKA UCTIOIB3YeMON TUTepaTyphl, FepOapHBIX MaTEPHAIOB K MPOEKTaM I10
OOTaHMKE U T.]I.).
KpuTepuy olleHKH BBICTYILICHHS JOKJIATYHKA 110 3aIIHUTE MPOEKTA:

— 00OCHOBaHHOCTb CTPYKTYPHI I0KJIa/1a;

—  BBIWICHEHHE TJIaBHOTO;

— TIOJTHOTA PACKPBITHS BEIOPAHHON TEMATHUKU UCCIEAOBAHUS TIPH 3aIUTE;
— UCHOJb30BaHUE HATJISAHO-WILTIOCTPATUBHOTO MaTepHaa;



KOMIIETEHTHOCTb, 3pYAUPOBAHHOCTh JOKJIAAUUKa (BBICTYNAIOIIEr0) U YMEHUE ero ObICTPO OPUEHTHPOBATHCS B CBOEH pabOTe MpU OTBETAX Ha BOIPOCHI,
3a/1aBaeMble KOMUCCUEN (WIEHaMHU KIOPH WU 3KCIEPTHOM KOMHUCCUEH);

YPOBEHb MPE/ICTaBIECHUS JO0KJIa/la 10 NPOEKTY (YMEHHE MOJIb30BaThCs IPU U3JI0KEHUHU JIOKJIaZa U OTBETaX Ha BOMPOCHI MaTepuaIaMH, MOJy4YEeHHBIMU B
XOJIe MCCJIEIOBAHNUs), YETKOCTh U SCHOCTb IIPU OTBETAaX Ha BCE BO3HMKAIOIIME B XOJE JIOKJIaJa BOIMPOCHI 110 MPOEKTY, YTO SBJISIETCS HEOTHEMJIEMbIM
NOKa3aTeaeM CaMOCTOSATEIIbHOCTH BBIITOJHEHUS PaOOThI IO BEIOPAHHOM TEME.

JluTeparypa u cpeacTBa o0y4eHHsI:

[Tporpamma: [Iporpamma o Guonoruu Asns o0ieo0pazoBaTenbHbIX MIKOI (cOopHuk buonorus. Paboune nporpammel. [Ipeamernas auHus
yueOHUKOB «JIuHus xm3am». 10—11 Kmaccer: yued. mocobue uist 001meodpa3oBaTeNbHBIX. OpraHu3aiuii: 6a3oBeiii yposeHs / B. B. [laceunuk, I'. T'.
[lIBenoB, T. M. EbumoBa. — M. : IIpoceemenne, 2017

VYyeOuuk: buonorus. O6mas 6uonorus. 10-11 ki.: yueOHuK 11 obmeoOpazoBarenbHbIx yupexaenuii / A.A.Kamenckuit, B.B.Ilaceunuk, A.M.PyOuoB: -
M., IIpocBemenune. 2019 .
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Peiimepc H. @. Kpartkuii cioBaps Onosorudeckux TepMuHoB: KH. ast yuanrtens. — 2-e u3a. M.: [Ipocsemenne, 1995. — 368 c.
Peiimepc H. @. Havaina skonornueckux 3Hanuii. M.: U3znatenscteo MHOILY, 1993. — 261 c.
Ounuknonenus aisa nerer. I'nas. Pen. B. A. Bomoaun.M.: ABanta+, 2001. — 448 c.
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3axapoB B.b, Mycradhuna A.I'. O6mas Gnonorusi: TeCThl, BONPOCH, 3a1anus. — M.: [IpocBemenue, 2003.
WBanora T.B., Kanunosa I'.C., MsrkoBa A.H. COopuuk 3ananuit mo obuieit 6uonoruu. — M.: [Ipocsemenue, 2002.
Mumuna H.B. 3amganus ais caMocTosITeIbHOM paboThl o 061ieit ononoruu. 11 xmacc. — M.: [Ipocsemenue, 1985.
[Numkunckas H.A. T'enetuka u cenexuus: Teopus. 3aganus. Oteetsl. — Caparos: Jluneit, 2005.



IIOHO.HHI/ITCJIBHEIH JUuTepartrypa s y4aluxcs:

1. M.B.Beiconxkas TpeHaxep no o6ieit Ouonorun 1 yyammxcst 10-11 knaccoB u noctynaromux B BY3s1. TpenupoBounsie 3agaun — Bonrorpaa: Yuautens,2005.

2. M.B.Bpicorkas O6mas 6uonorus 9-11 knacchl: pa3HOYpOBHEBbBIE YIIPaXKHEHHS U TECTOBBIC 3a1aHusi— Bonrorpan: Yuurens,2008.

3. T.A.Adonuna. [Ipaktudeckoe nocodue ¢ 3ananusmu.- M.:dopym-untpa, 2009

4. T".N.JIepHep. Ypoku ouonoruu. O6mas ouonorus.10-11 kmaccel. Tectsl, Bonpocsl, 3aaa4yn.- M.: Dkcmo,2005

5. B.B. [laceynuk ABTOpCKas mporpaMma cpeaHero (moiHoro) obmiero oopazosanus no 6uonoruu 10-11 knacesl. — M.: [Ipoda 2010

6. M.B. Onanosu4, H.U. Crapukosa,E.M. I'amkuesa, E. FO.11lemukoBa bronorus 5-11knaccel:pa3BepHyToe TeMaTHUECKOE TUIaHUpOBaHue — Bonrorpan: Yuurens, 2009
A noznaro mup; erckas sHuuknoneaus: AMpuoun. Asrop b.®.Ceprees; - M.: 000 «®upma «1M3patensctBo ACT»»; OO0 «Actpenby, 2011. — 480 c.: un.;
JlaboparopHbiii mpakTUKyM. bruosnorus 6-11 kiiacc (yaeOHOE 3JIeKTPOHHOE U3JaHUE).

7. JL.B.Copoxkuna. Temarmueckue 3a4€tsl o 6uonorun B 10-11 xmaccax - M.:Cdepa,2008

8. «Enunas komutekiws Ludpossix O6pa3oBaTenbHbiXx PecypcoBy (Habop mudpoBsix pecypcoB k yueOnukam iuHun [Tonomapesoit M.H.) (http://school-collection.edu.ru/).

9.www.bio.1september.ru— rasera «buonorus» -npuIoKeHHe K «1 ceHTIOpsI».

10.http://bio.1september.ru/urok/ -Matepuaist Kk ypoky. Bece paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CaiiT, ObUIN OMmy0MKoBanbl B rasere "buonorus". ABTopamu caiita
npozenaHa OompIras paboTa Mo CHCTEMATU3UPOBAHUIO Ta3ETHRIX CTAaTeH ¢ YIETOM MIKOIBHOM y4eOHO! mporpamMmbl 1o ipeamety "buomorus".

11. www.bio.nature.ru — Hay4Hbie HOBOCTH OHOJIOTHH
12.http://ebio.ru/ - Dnexrponnslii yueOHuK «bronorus». Coaep uT Bce pasielibl OHOJIOTHH: OOTAHHKY, 300JI0THIO, aHATOMHUIO U (PU3HOJIOTHIO YEII0BEKa, OCHOBBI
IUTOJIOTYU U TCHETHUKHU, 3BOJTIOIIMOHHYIO TCOPHUIO U SKOJIOTUIO. Moxer 6LITB PEKOMCHIOBAH ydalliuMcCs I CaMOCTOSITETbHOM pa6OTBI.

13.http://www.gbmt.ru/ - Tocynapcteennsiit buonornueckuii myseii um. K. A. TumupsizeBa. Buptyanbubie skckypceun: JKuBoTHbIE B MU(ax 1 JiereHaax, JXKuBoTHbie-
cTpoutenu, 3abora o moromMctBe, OnacHsle )kuBOTHEIE. L{ndpoBbie Konmu GoHma My3est MOTYT OBITh UCIIONB30BaHbI B KAUECTBE WILTIOCTPALIUI
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Kanenoapno - memamuueckoe naanupoeanue « bUHOJIOIHA. 10 KJIACCy
1 yac B Hexexn10, Beero 34 4 (0a3o0Bblii ypoBeHb)

(YueOnuk: buonorust. O6mas 6uomnorus. 10-11 ki.: yaeOHuK 1 0011eo06pa3oBarenbHbIX yupexaenuit / A.A.Kamenckuii, B.B.Ilaceunuk, A.M.Py6uos: -
M., ITpoceemenue. 2020%)

Ne | Tema ypoka/ Tun ypoka O0yu-csi ¢ Ianupyembie 00pa3oBaTe/ibHbIE Pe3yJIbTAThI Nara
n/n OB3 (B coorBeTcTBUU ¢ PI'OC)
npeaMeTHbIe MeTanpeIMeTHbIe JUYHOCTHBIE JIaH ¢dakr
Yy
Beenenue (54.)
buonorus B cucreme Hayk NmeThb OrnpeenaTb MECTO Bocnuranue y 01,09
Beooniii MPEJICTABICHUE O OMOIIOTHH B CHCTEME HAYK. y4aIIuXxcsi 4yBCTBA
Axmyanusayus snanui Ouosiornu, kak Hayke | OueHuBaTh BKIaj TOPJIOCTH 32
0 )KMBOIi IPUPOJIE; O | PA3TMUHBIX yYEHBIX- POCCHICKYIO
111 npodeccusx, OMOJIOTOB B Pa3BUTHE HAYKH OMOIOTTYECKYIO
CBSI3aHHBIX C Ouonoruu HaYKY.
ouonoruein; oo .
. Bb1essiTh OCHOBHBIE [No3HaBarebHBII
YPOBHEBOM




2/2 | OOBEKT U3yUeHHUsT ONOIOTHH OpTraHMU3AINH )KUBOM | METOIBI OMOJIOTMIECKUX uHTepec K ecrectBeHHbM | 08.09
IIPUPOJLI. HUCCICIOBAaHUU. HayKaM.
beceoa c anemenmamu 06’bﬂCH€HM}Z,
cocmaenenue mabnuyol 3uanue Ouosoru- OOBACHATH 3HAYCHHE Ilonnmanue MHO-
yeCKUux HayK " 6I/IOJ'IOFIfI/I JI1 IIOHUMAaHUA 1“006pa31/151 1 CJIMHCTBA
O6’BeKTOB UX U3y- HAay4YHOU KapTHUHBI MHUpa )KI/[BOI;'I HpI/IpOI[BI Ha
4eHus. 3HaHKe CocTaBlieHHE HA OCHOBE OCHOBAHNH 3HAHHUH O
MPU3HAKOB KHUBBIX paGoTHI TIPU3HAKAX SKHBOTO.
OpraHu3MOB, YMCHUE | ¢ yyeOHUKOM U APYTHUMHU
3/3 | Meroibl HAYYHOTO JABATE MM HEOPMALHOHHEIMH Peanuzanyu 15.09
TIO3HAHKA B OHOTOTHY XapaKTEPUCTHKY. MCTOYHHKAMHU CXEMBI, ITHHCCKHUX yCTaHOBOK
Pazianuenue 00b- PaCKpBIBAIOIICH JTarbl 110 OTHOIICHHIO K
JlaGopatopHasi pabora 1 eKTOB JKHBOM H IPOBEIICHUS OMOJIOTHYECKUM
«Hcnonb30Banue pasiMIHbIX HEKUBOI pupobl. | HAYYHOTO HCCIEIOBAHUA U | OTKPBITHAM,
METOA0B IIpH 3yanne u HX B3aNUMOCBS3b. HCCIIEIOBAHUSIM U UX
H3yYeHUH OMOJIOTHYECKUX COGIIONCHIE TPABHT YMeHue onpeaensiTh 1eib pe3yibraram;
00BLEKTOB 6 6 ypOKa M CTaBUTh 3a/1a4H,
Kombunuposanmuwiii. PabOTRL B kADUHETC HEOOXOIUMBIE IJIS €€
4/4 | Buoaorn4eckue CUCTEMBI Gronorny JIOCTHIKEHHS. 22.09
U UX CBOWCTBa YMeHne BOCIpUHUMATh
JlaGopaTopnas padora 2 MH(pOpPMAIUIO Ha CIIYX,
«MexaHU3MBbI caMoperyJjasanum,. pa60TaTB B COCTaBe
Kombunuposannuiii. TBOPYECKHUX TPYIILL
5/5 | O6obmawIuii ypoK Mo Teme: 29.09
«buoJjiorusi B cucremMe HayK.
MeToabl HAY4YHOT 0
NMO3HAHUS B OMOJIOTHH»
(koHTpONBHBI TecT 1)
Ypox 0b60bwenus u cucmemamuzayuu
SHAHUL
MoJiexyasipabiii ypoBensb (13 4.)
MornekynsipHbIil ypOBEHb: 3HaTh OCHOBHbIE OmnpenensTs npeamer, YMeTh OOBICHSTH 06.10
6/1 | oOmas xapakTepuCTUKA METObl U3yUYEHUS 347144 ¥ METOJIBI HEO0OXOIMMOCTh
YPOK U3Y4UEeHUA U NepeUdHOc0 3aKpenjieHus KHeTKH; e HCCIENOBAMMA [THTONOTHH JranHE o FIeTotHon
MpEeACTABICHUE O TEOpUU IS

SHAHUU

KaK HayKH.




Heopranunueckue BemecTna:

7/2 | BOOa, conu
Kombunuposanmuwiii.
8/3 | Jlunuapl, ux cTpoeHHe U ()YHKIIHH.
Kombunuposannuwiii
VYrieBobl, UX CTPOCHUE U
GyHKIHIH.
9/4 | Kombunuposanuwiti
benku, cocras u cTpykTypa.
10/ | Kombunuposannutii , 8ibopounas
5 | nposepka mempaoet
11/ | benku. @yHKIUN OSITKOB
6
KomOuHUpOBaHHEIH
12/ | JlabopaTopHasi pa6ora 3
7 | «O0Hapy:xenue
Jlununos, yriieBoaoB, 0eJKOB C
MOMOILIBI0 KAYeCTBEHHbIX
peakuuiin»
YPOK -NPAKMUKYM
13/ | ®depments! - buonoruueckue
8 | Karanm3aTopsI.
JlabopaTopnasi paGora 4
«Karanurunueckas
aKTHBHOCTb (DepMEHTOB (HA
npumepe
amMuJiIa3bl)»
Kombunuposannutii
14/ | O606marommii ypoK mo reme
9 | «XUMHYECKHIi COCTAB KJIETKN

(KOHTPOJILHBIH TECT 2)

MOJICKYJISIPHOM
YPOBHE OpraHHU3aIluu
JKHUBOTO.

3HaTh COCTaB,
cTpoeHue U PyHKIUU
OpraHUYECKUX
BEILIECTB, BXOSIINX B
COCTaB JKHUBOTO;

3HaTh ONpeeIIeHNE
OCHOBOIIOJIararoIuX
ITOHSATHHN:

aTOMBI U MOJIEKYJIBI,
OpraHUYEeCcKue U
HEOpPraHUYECKUe
BELIECTBA,
KOBaJICHTHAs

CBSI3b,
MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI,
OMONOIUMEPBI:
TOMOTIIOJIUMEPHI U
reTepOIOIMMEPHI.

OcobeHHocT
XUMHUYECKOTO COCTaBa
KHUBBIX OPTaHU3MOB.

Heoprannueckue u
BelecTBa. Poib BOJEL,
MHHEPAJIbHBIX COJIEU
B OpraHu3Me.

OcobeHHocTH
XUMHYECKOTO COCTaBa
KHUBBIX OPIaHU3MOB.

Oprannueckue
BemlecTBa. Ponp

OOBSICHATH 3HAUCHUE
UTOJIOTUYECKHIX
HCCIIEIOBAHUM TS
pa3BUTHS OMOJIOTUH U
JIPYTUX OMOJIOIMUECKUX
HayK

OOBSICHATH 3HAUCHUE
KJICTOYHOU TEOPUH NSt
pa3BUTUS OMOJIOTUN
CpaBHHMBATh XUMUYECKUI
COCTaB KHUBBIX
OpPTaHHU3MOB H TEJ
HEXKUBOW MTPUPO/IBI,
JIeNIaTh BBIBOJIBI HA OCHOBE
cpaBHeHUSL. OODBIICHSTH
POJIb HEOPTAHUUYECKUX H
OpPTaHHYECKUX

BEIIECTB B KJIETKE
XapakTepru30BaTh KIETKY

KaK CTPYKTYPHYIO €AUHUIY
JKHBOTO.

Pa3BuTHE Mo3HaBATEIHHOTO
WHTepeca K

U3YYEHHUIO0 OMOJIOTUH U
MCKITPCIMETHBIX

3HAHUN TTPU U3YUCHHUH
MaTepuala o

XUMHYECKHX CBS3SIX B
MOJIEKYyJIaX BEIIECTB,
HCKYCCTBEHHOM IOJIY9€HUU
OpraHUYECKUX

BEIIIECTB U Jp.

Pemenne Ononornuecknx
3a7a4 B LETISIX

NOHUMAaHHS €AMHCTBA
CTPOCHHS U
(YHKIMOHUPOBAHUS
OPraHUYeCKOro MHpa.

Osagenue
UHTEIICKTYaIbHBIMU
YMCHHSIMH:
JTIOKa3bIBaTh, CTPOUTH
paccyxacHHUs,
aAHAIM3UPOBATH,
IIEeJIaTh BBIBOIBI.

CdhopMHUpPOBAaHHOCTH
ITO03HABATEJIbHEIX
WHTEPECOB U
MOTHBOB,
HaIpaBJICHHBIX Ha
W3yYCHHUE TEMBI.
Bnanenue
COCTaBJISIOIMINMH
y4eOHo-
HACCIEN0BaTEIbLCKON
JIEITENTbHOCTBIO.

YMeTb 0OBSICHATH U
MPUMECHSTH 3HAHUS B
[IPaKTUYECKON
JEATEIbHOCTH

VBaXUTEIHHO
OTHOCHUTBCH K
YUUTETIO U
OJIHOKJIACCHUKAM.

Haxonuts BeIXOA U3
CIIOPHBIX CUTYallUH.

Kputnunoe

13.10

20.10

27.10

10.11

17.11

2411

01.12

08.12




Ypoxk obobwenus u cucmemamuzayuu
3HaHUtl

YTJI€BOJIOB, JIUIIHUJIOB,
OCIJIKOB, HYKJICHHOBBIX
kucior, ATO B

ooarotoBku K EI'D.

[IpoBouTH OMOTIOTHUYECKHUE

OTHOIICHHUE K CBOUM
IMOCTYIIKaMm,
OCO3HAHUC

OpraHu3Me OTBETCTBEHHOCTH 3a
15/ | HykJienHOBBIE KHCIIOTHI: VICCJICIOBAHMS U JI€IaTh X TOCHENCTRHL 15.12
10 | AHK u PHK Mexanusm IeUcTBUS BBIBOJIbI HA OCHOBE TTOHUMAHE 3Ha;IeHH$I
Kombunupoeannwiii KaTaJIn3aTOPOB B MOJYYEHHBIX PE3YyJIbTATOB.
oOydeHus is
XHUMUYCCKHUX .
S [TpuMeHSITh MOJEIH M CXEMbI | IOBCEIHEBHOM KU3HU.
PCAKIHAX. p JUISL  pelieHus y4eOHBIX U
aKTHBAIIHH. [IO3HABATENLHBIX 3a/a4;
AT® u pyrue HyKI€OTUIbI. Crpoenue depmenTa: 22.12
16/ | BuramMumsI AKTHUBHBIW LICHTD, Bragers mpuémamn dopMHIpoBaHUEe
11 Kombunuposannwiii Cy6CTpaTHaH CMBICJIOBOI'O YTEHUS, .
COOCTBEHHOI
CHETIU(PUIHOCTD. COCTABJISITh TE3UCHI U IJIAHBI - HO3HLIN 110
KodepmeHThL. KOHCIIEKTHI TI0 Pe3yIbTaTaM
17/ | Bupycsr : OTHOILIEHHUIO K 29.12
Otnuunst pepMeHTOB | YTCHHUS; KJ1acCU(ULIUPOBAT o
12 Y BBIOH OHOJIOrHYECKOI
. OT XUMHUYECKHUX paTh KpUTEPHUM [
Kombunuposanmuiil. uHpopmanuu,
KaTaJIn3aToOpPOB. KIIaCCU(HKALHN. HOMyaReMOR
benku-akTuBaTOpHI U
P 13 pa3HbIX
HCTOYHUKOB.
UHTUOUTOPBI
PazButne
18/ | OGobmamuii ypoK 1o Teme 3HaTh 0 BHpYCAX KaK TO3HABATCIILHOTO 19.01
. HHTEpeca Npu
13 ((MOJ'[eKyJ'lﬂpHLII/I YPOBEHDb HEKJICTOYHBIX q)opMaX 3 IC)HI/II/I p
OPraHM3alNH )KUBOW MPHPOIBI» JKH3HH. 4
. JIOIIOJHUTEILHOTO
(KOHTPOJILHBII TecT 3) MaTepHana
Ypox o06obwenuss u cucmemamuzayuu
SHAHUL yueOHUKa
Kuerounsblii ypoens (164.)
19/ | KneTouyHbIl ypOBEHB: 00IIIas 3HAThL OCHOBHEIE Onpenenarb npeamer, YMeTs 00BACHITH 26.01
1 | xapakrepucrtuka. Knerouynas METOJIbl H3yYEeHHUS 3729 ¥ METO/IbI HE0OXOAUMOCTb
TEOpHU KJIETKH; OCHOBHbIE HCCIIeIOBAHUS [TUTOIOTHN 3HAaHUHU O KJIICTOYHOU
MTOJIOKEHUSI KaK HayKH. TCOpHUH NI
JlabopaTopnasi padora 5 KITETOTHOH TEOpHH; TMOHWMAaHHUsI €IMHCTBA
9
TexHUKa MUKPOCKONUPOBAHUS HMETb TIPEICTABICHHE | ()fpacHsTE SHATCHME CTPOEHUS U
«CpaBHeHUE CTPOEHHS KJIETOK GYHKIIMOHUPOBAHUS




pacTeHuii, )KWBOTHBIX

rpudoB U 0aKkTepuii Mo
MHKPOCKOIIOM Ha

roTOBbIX MUKpOIpeEnaparax u ux
ONMCAHUEY.

Beoonvuii. Akmyanuzayus snanuil

20/

CTpoeHMEe KIETKH.

Knerounas memOpana.
Huromnna3zma. Kierounsiit
uenrtp. Lurockener
JlaGoparopHnasi pabora 6
«Habaronenue

MJ1a3M0JIN3a M JIeNJIa3MoJIu3a B
KJIeTKaxX

KOKHUIIBI JIYKa».

beceoa

21/

Pubocomsr. SAnpo
DHJI0IIa3MaTUYECKAas! CETh.

Kombunuposanmuwiii.

22/

Bakyonu. Kommekc I'onbmpxu.
JInzocomsel.

JlabopaTopnas padora 7
«IIpurorosennue,
paccMaTpuBaHMe U ONMCAHUE
MHKPOINPEnapaTroB KJIETOK

pacreHuii».
Kombunuposannutii.

23/

Muroxonapuu. Ilnactunsr.
Opranouns! npmxenus. Kinerounsie
BKJIFOUCHHSL.

JlaGopaTopnasi pa6ora 8
«Ha0monenne

JBHKEHHS IUTOILIA3MBI HA

0 KJIETOYHOM YPOBHE
OpraHu3aIy >KUBOTO

Ornpenenenue
OCHOBOIIOJIAraloIIuX
MOHSTHH:
LIUTOJIOTHSI, METOIBI
W3YYCHHUS KIICTKH,
yIBTpaeHTPUYTUPO
BaHUeE, KJIIETOYHAS
TEOpPHS.

3HaTh 0COOCHHOCTH
CTPOCHHUS KJICTKU
IyKapuoT H
MIPOKAPHOT.

CtpoeHue KIETKH.
CxonacTBo
MIPUHIIMIIOB
MTOCTPOCHHMSI KJIICTKH.
OCHOBHBIEC YaCcTH U
OpTaHOUIBI KIIETKH,

UX QYHKIHUH

Omnpenenenue
OCHOBOITOJIAraroIINX
MMOHATHH,
XapaKTePU3YIOIINX
0COOEHHOCTH
CTPOCHHS OPTaHOHJIOB
KJIETKH.

3HaTh 00 0OMeHe
BEIIECTB U
MIPEeBpAICHHE
JHEPTUU KaK OCHOBE
KNU3HECACATCIIBHOCTHN
KJIETKH.

IUTOJIOTUYECKUX
VCCIICIOBaHHM ISt
pa3BUTHS OMOJOTUH H
JIPYTUX OMOJTOTHYECKUX

HayK

OOBSICHATH 3HAYEHUE
KJICTOYHOU TCOPUH JIJIS
pa3BUTUS OMOJIOTUN

XapakTepru30BaTh KIETKY

KaK CTPYKTYPHYIO
€IMHUILY )KUBOTO.

BI:IIIGJI?ITI: CYHICCTBCHHBIC
IIPHU3HAKH CTPOCHUS
KJICTKU.

Pa3znnuaTth Ha TaOIMIIAX U
TOTOBBIX
MHUKpOIIpernapaTax
OCHOBHEIC YacTH U
OpraHOMUbI KJIETKH.

Habmtonate M onuchiBaTh
KJIETKH Ha TOTOBBIX
MUKpOIIpernapaTax

OOBICHATE OCOOECHHOCTH
KJIECTOYHOTO CTPOCHHS
OpraHu3MoB. BBISIBIISATE
B3aUMOCBA3HU Me>1<)1y
CTpoeHUEM U QYHKIUIMHU
KJIETOK.

OpTraHu4YCeCKOro Mupa.

OBianenue
WHTEJUICKTYaJIbHBIMU
YMEHUSMH:
JI0OKa3bIBaTh, CTPOUTH
paccyXIeHus,
aHAJIM3UPOBATh,
JIeJIaTh BBIBOJBI.

CdopMHUpOBaHHOCTH
[MO3HAaBaTEJIbHBIX
WHTEPECOB U
MOTHBOB,
HaHpaBJICHHLIX Ha
U3YYEHUE TEMBI.
Bnanenne
COCTaBJIAIOIIMMU
yueOHO-
HCCIIEN0BATENLCKOM
JIEeSITEIILHOCTERIO.

VYMeTh 00BSICHATE U
MPUMEHSATH 3HAHUS B
MPAKTUYECKOU
JIeSITeIbHOCTH

YBaXuUTEJIbHO
OTHOCHUTBCS K
YUUTEIO U
OJITHOKJIAaCCHUKAM.

Haxonute BeIXOO 13
CIIOPHBIX CUTYalUi.

[IponykTuBHOE
o01ieHue u
B3aUMOJICHCTBUE

02.02

09.02

16.02

02.03




npuMepe JIMCTA
J10/1en».

Kombunuposannulil.

24/ | OcoOeHHOCTH CTPOCHHUS KIETOK
6 | IPOKapHOTOB U
AYKApHUOTOB.
JlaGoparopHnasi padora 9
«CpaBHeHHe
CTPOEHHUA KJIETOK PACTeHMH,
*KMBOTHBIX,
rpudoB U GaKTepuii».
Kombunuposanuwiii
25/ | OGobmamuii ypoK mo reme
7 | «Oco0eHHOCTH CTPOEHHS KJIETOK
JKMBBIX OPraHU3MOB»
(KOHTPOJILHBIM TeCT 4)
Ypox 0b0bwenus u cucmemamuzayuu
3HAHUU
26/ | OOMeH BeIeCTB U MPEeBpaICHUE
8 | sHeprum B KJICTKE.
Ypok usyuenus u nepeuunozo saxpennenus
3HAHUU.
DHepreTuvecKkuii 0OMeH B KIIETKE.
27/ | Kombunuposanmuwiii.
9
TuIbl KIETOYHOTO MUTAHUS.
DOTOCUHTE3 U XEMOCHHTE3.
28/ | Kombunuposanmuwiii.
10

Nmetn
MPEACTABICHHUE O
reHe, KOJIoHeE,
AHTHKOJOHE,
TPHILIETE, 3HATH
0COOEHHOCTH
MIPOIIECCOB
TPAHCIISIITUN 1
TPAHCKPUIIIUH.

3HaTH CIIOCOOBI
MMATAHUS OPTaHU3MOB.

HNmetb
MIpe/ICTaBJICHHE O
(hazax MuTO3A,
nporecce
peayIUIMKAIIH,
KU3HEHHOM LIHKIIe
KJIETKH, HHTep(da3ze

3HaTh MPOLECCHI
KHU3HEACATCIIbHOCTH
KJIETKH.

Omnpenenenue
OCHOBOIIOJIAraloIIuX
TOHSITHM:

00OMEH BEIIIEeCTB,
SHEPreTUYECKUI
oOMeH,
IUTACTUYECKHI 0OMEH,
Metaboau3M. ['rkon
n3. Kirerounoe
npixanue. Iukn
KpeoOca.
JlpIxaTrenpHas 1eMb.

[TpoBOIUTH OMONTOrHYECKHE

HCCJICOOBaHUA U ACIaTh
BBIBOJbI HA OCHOBEC
MOJIYUYCHHBIX PC3YJIbTATOB.

CpaBHUBAThH CTPOCHHE
JYKApUOTHYECKUX U
POKAPUOTUYECKUX KIIETOK
Ha OCHOBE aHaJIN3a
MOJIYYCHHBIX JaHHBIX

Bb1enste cyniecTBeHHbIC
PHU3HAKH TIPOIIECCOB
oOMeHa BEIIeCTB.
OOBSACHITH KOCMHUYECKYIO
poib poTocuHTE3a B
ouocdepe

BI:II[CJ'I?[TI: CYHICCTBGHHI)IG
MPHU3HAKHU TIpoIecca
OnocuHTe3a OEJIKOB U €T0
MeXaHHU3M

Brigensate CYIICCTBCHHBIC
IMPU3HAKH ITPOLIECCOB

JKU3HEIEATENBHOCTH
KJIETKU.

OOBACHATD  MEXaHU3MBI
peryiasiiui  MpOLIECCOB

KHU3HCACATCIIBHOCTHU B
KIICTKCE. OHpe,Z[CJ'IHTB MHUTO3

B IIpoLiecce
COBMECTHOH yueOHOM
JIESATCILHOCTH C
YYETOM NTO3UITAU
Apyrux

YYaCTHUKOB
JeSATEIbHOCTH MPU
00CyXICHUHN
BIIUSHUS
HApPKOT€HHBIX
BEIIECTB Ha
MPOLECCHI B KIIETKE.
Hcnonb3oBaHue
cpeacts UKT B
peleHun
KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX
3ajad.

OBnazeHue MeTo1aMu
HAYYHOTO TTO3HAHWS,
UCTIOJIb3yEeMBIMU TPU
OMOJIOTUYECKUX
UCCIIEIOBAaHMSIX B
nporecce
BBITTOJIHEHUS
1a00paTOPHBIX
pabor.

09.03

16.03

06.04

13.04

20.04




[TnacTnyeckuii 0OMeH: OMOCUHTES
0O€eJIKOB

29/ | Kombunuposanmuoiii.

11
Perynsuus Tpanckpunuuu u
TPAHCISINU B KIIETKE

30/ | ¥ OpraHu3Me.

12 | Kombunuposantuii.

31/ | denenune xkaeTku. Muros.

13 | Kombunuposanmuwlii.

32/ | enenune kaeTku. Merios.

14 | IlonmoBbIE KIIETKH
IIpakTnyeckas padora «Pemenue
3JIEeMEHTAPHBIX 32124 11O
MOJIEKYJISIPHOW OHOJIOTHI.
Kombunuposanmuwiii.

33/ | O6obmarommii ypok mo reme

15 | «kKnero4yHblii ypoBeHb

OpraHM3alu KUBOI NMPUPOIbD)
(KOHTPOJILHBII TecT 5)

Ypox 0b60bwenus u cucmemamuzayuu
SHAHUL

OKHUCIIUTEIILHOE

dhochopmmupoBanue.

HNmeTh
MPEeACTABICHHUE O
THIIaX KIETOYHOI'O
nuTaHus: (HOTOCHHTE3
M XEMOCHHTE3

3HaTh, KaKk
MIPOUCXOMSAT
OCHOBHBIE dTaIbl
OuocuHTEe3a OeKa.
XpaHeHHe, rmepeaava
31

peanu3anus
HaCJICICTBEHHOM
nH(popManuu B
KJIEeTKE. YMETh
M0JIL30BAaTHCS
TeHETUYECKUM
KOJOM.

Pemarsn
OHOJIOTHYECKHUE
3aJla4u, CBSI3aHHEIC

C OlpeaerIeHUEM
MOCJIEJOBATEIIbHOCTH
HYKJIEUHOBBIX KHCJIOT
Y YCTaHOBJICHHEM
COOTBETCTBUI MEXKIY
Hel "
MOCIICAOBATEIHLHOCTh
O aMUHOKUCJIOT B
MEITHC.

3aJIa4H 10
MOJIEKYJISIPHOU
ouooruu

KaK OCHOBY 0€CIoJIoro
Pa3MHOXXEHHS U POCTa

[TocTpoeHne MeHTanbHOM
KapThl MOHITUH
OTPaXKaKOIIEH CYIIHOCTh
MOJIOBOTO

Pa3MHOXKEHHS OPTaHU3MOB.

[IpoaykTuBHOE OOIIEHUE U
B3aUMOJCHCTBHE

B IIPOLIECCE COBMECTHOM
yueOHOU

JEATEIIBHOCTHU C YUETOM
HO3ULUH IPYTUX
YYaCTHUKOB AESITEIbHOCTU
pu 00CyKIeHUU
BOIIPOCOB MEUOTUYECKOIO
JICJICHUS KIIETKU.

OBnaneHne meTogamu
Hay4HOI'O IT03HAHUS B
Ipoliecce CpaBHUBAHUSA
MIPOLIECCOB MUTO3a U
Melo03a, IPOLIECCOB
00pa30BaHUs MYXKCKUX U
JKEHCKHX IOJIOBBIX KIIETOK y
YeJI0BEeKa.

JleMoHCTpa1yst HaBBIKOB
O3HaBaTeIbHOMN
pednexcun

27.04

04.05

11.05

18.05

25.05




COI'JTIACOBAHO COT'JIACOBAHO

ITporokon ot 26.08.2021 r. Ne |

3acefanns MO yunteneii ecTecTBEHHOHAYYHBIX Jamecrutens aupexropa no YBP
JMCIMILIHH 26.08.2021 r.

0 C%f/ ”_ Anekceesa HA. 0 lﬁ d 3.M.Axynosa
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