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Pabouas nporpamma coctaBiieHa Ha ocHOBe DelepaabHOI0 rocy1apcTBEHHOr0 00pa30BaTeNIbHOTO CTAHAAPTA, IPOrpaMMBbI 110 OMOJIOTHH IS
o61meo0pa3oBaTeNbHBIX KO (cOopHHUK bronorus. Paboune nporpammel. [IpenmerHas auaus yueOHUKOB «JIunus sxu3Hn». 10—11 kiaccsr:
yueb.1mocooue a1 001e00pa3oBaTeaIbHbIX. Opranu3aiuii: 6a3osbiii ypoBeHs / B. B. [Taceunuk, I'. I'. IlIsenos, T. M. E¢pumoBa. — M. :
[IpocBemienue,

2017), moJHOCTBIO OTpaXkaroleit coaepikanue [IpuMepHoii porpamMMel, ¢ JOTOJTHEHHSIMH, HE PEBBIIIAIOIIMMEI TPEOOBAHUS K YPOBHIO MTOATOTOBKU
00y4aroImxcs.
HopMaTuBHO-IpaBOBbIE TIOKYMEHTbI, HA OCHOBAHMH KOTOPbIX pa3padoTraHa padoyasi mporpamma:
o denepanbHbIN TOCYIapCTBEHHBIN 00pa30BaTEIbHbIA CTAaHAAPT CpeAHEro 001ero oopasoBanus (yTB. NpukazoM MuHUCTEPCTBA
obpazoBanus nHayku P® ot 17 mas 2012 r. N 413). IToanyukt 6 u3smenen ¢ 7 asrycra 2017 r. - [Ipuka3 Muno6puayku Poccun ot 29
utons 2017 r. N 613
o ®enepanbHbiii 3akoH PO ot 29.12.2012 Ne 273-D3 "O6 ob6pazoBanuu B Poccuiickoit deneparnuny, cr. 2, 1. 9;
e OCHOBHOW 00pa3oBarTesbHOM IporpamMmoit cpeanero oduero oopazoanust MbOY «Tatapcko-Tonkumickass COLL;
o yuebHbIM m1aHoM MBOYVY «Tarapcko-
Tonkumickas COILl»Ha ocHOBE:
o IIporpamma: IIporpamma no 6uonoruu as odueodpazoBaTenbHbIX MK (cOopHuK bruonorus. Pa6oune nporpammel. [Ipeamernas
nuHus y4eOHUKOB «JIunus xu3Hu». 10—11 kinacesr: y4e6. mocobue st 001eo0pa3oBaTe/ibHbIX. OpraHu3aluii: 6a30BbIid ypoBeHb /
B.B. [Taceunux, I'. I'. IlIBenios, T. M. EpumoBa. — M. : [Ipocsemenue, 2021
e VueOuuk: buonorus. O6mas 6uonorus. 10-11 ki1.: yaeOHuK 1151 00111e00pa3zoBaTesibHbIX yupexaeHuit / A.A.KameHckui,
B.B.ITaceunuk,A.M.Py6noB: - M., [Ipocemenue. 2021 .



IHOACHUTEJIBHAA 3AIINMCKA

[Ipennaraemas pabouasi mporpamma peanu3yercs Mpy UCIoib30BaHuU yueOHUKOB «buosnorus. 10 knace» u «buonorus. 11 knacey moj
penakuueit npodeccopa B. B. ITaceununka. IIporpaMma cocraBieHa B COOTBETCTBUU C TPEOOBAHUAMU K pe3yJbTaTaM CPEIHEro o0Iero oopa3oBaHusl,
yTBepKaAeHHBIME DeiepabHbIM IOCY/1apCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHETr0
oOmero oopazoBaHusl.

[Iporpamma pazpabotana ¢ y4€ToM aKTyalbHBIX 3a[a4 O0Y4YEHHUs, BOCIUTAHUS U Pa3BUTHA oOydaromuxcs. [[porpaMma yauThIBaeT yCIOBHS,
HEO0XOAMMBIE /1JIs1 pa3BUTHUS JIMYHOCTHBIX M [TO3HABATENIBHBIX KAYECTB 00yYarOIUXCS.
[Tporpamma BKIIIO4YaeT 00s13aTENBbHYIO YaCTh Y4eOHOTO Kypca, N3JI0kKEeHHYIO B «l[pumMepHOii 0OCHOBHOI 00pa3oBaTeIbHOM MporpaMme 1o OHOJIOTHH Ha
YPOBHE CpefHero o01iero oopa3oBaHus» U paccuntana Ha 70 yacoB. B mporpaMme copepxuTcsi IpUMepHbIH epeueHb Ja00paTOPHBIX U
MPAaKTUYECKUX paboT, HE BCE U3 KOTOPHIX 00S3aTENbHBI JJISl BBITOTHEHUS. Y YUTEIh MOXKET BBIOPATh U3 HUX T, JUIs IPOBEICHUS KOTOPBIX €CTh
COOTBETCTBYIOLIHME YCIOBHS B LIKOJIE.

OcBoeHnue nporpamMmsbl 10 OMOJIOTUU 00ECIIeUnBAET OBJIAJICHUE OCHOBAMHU y4eOHO-HUCCIIE0BATENIbCKOM e TETbHOCTH, HAyYHBIMH METOJaMU
peLeHMs] Pa3JInYHbIX TEOPETUUYECKUX U MPAKTUYECKUX 3a/1a4.
W3yuenne 6ronoruu Ha 6a30BOM YPOBHE OPHEHTHPOBAHO HA o0ecTieyeHne 001eo0pa3oBaTebHON U 00MIEKYIbTYPHON TOATOTOBKY BBIITYCKHHUKOB.
Ha Ga3zoBoM ypoBHe u3yuenue npeamera «buonorus», B yactu GopMupoBaHUsl y 00y4arOLUIMXCsl HAyYHOTO MUPOBO33PEHUS, OCBOECHUS OOLIEHAYYH bIX
METO/0B, OCBOCHUS MIPAKTUUECKOTO MPUMEHEHHS HAyYHBIX 3HAHUH, OCHOBAHO Ha MEXITPEJIMETHBIX CBS3SIX C IIPEIMETaMHU 00JIACTeH €CTeCTBEHHBIX,
MaTeMaTHYECKUX U TYMaHUTapHBIX HayK.
Pabouas nporpamma 1o 6MOIOTHH BKJIIOYAET CIEAYIONINE Pa3/ieibl:
. IlosicHuTETHHAS 3aITUCKA.
. OGm1as xapakTepucTuka ydeOHOTo MpeMeTa C ONpeeICHUEM 1IeJIel U 3a/1a4 er0 U3Y4CHHS.
. Mecro kypca Onosoruu B yueOHOM IUIaHE.
. Pe3ynbpTathl oOcBOEHUS Kypca OMOJIOTHN — JIMYHOCTHBIE, IPEMETHBIC i METaIpeIMETHBIE.
. Coneprxanue Kypca OMOJIOTHH.
. I[lmanupyemMbie pe3ynbTaThl U3y4eHHS Kypca OMOJIOTHH.
. KanennapHo-Tematuueckoe riiaHupoBaHHe.

OBLIAS XAPAKTEPUCTUKA YUYEBHOI'O ITPEJIMETA
B cucreme ecrecTBeHHO-Hay4yHOT'0 00pa30BaHMs OMOJIOTHs KaK Y4eOHbIH MpeIMeT 3aHUMAET BaXKHOE MECTO B (POPMUPOBAHUU: HAYYHON KapTHUHBI
MUpa; GYHKINOHATHHON IPaMOTHOCTH, HEOOXOIMMOH [Tl TOBCETHEBHOM JKU3HHU; HABBIKOB 3/I0POBOTO M O€301TaCHOTO ISl YEIOBEKA M OKPYIKArOIIeH
cpeabl 00pa3a KU3HU; HKOJIOTMYECKOTO CO3HAHUS; IIEHHOCTHOTO OTHOILEHHS K KUBOW MPUPOE U YEIOBEKY; COOCTBEHHOM MO3UIMU IO OTHOLLIECHHUIO K
OuoI0rnueckoi HHPOpMAINH, TOJIy4aeMOi U3 pa3HbIX HCTOUHUKOB. M3yueHne OMOI0run co3aaeT ycuoBus A (OpMUPOBAHUS Y 00yUaIOITUXCS
MHTEJUIEKTYaJIbHBIX, TPAKJAHCKUX, KOMMYHUKALMOHHBIX 1 HH(POPMAIIMOHHBIX KOMIIETEHIIHH.
Nzyuenue kypca «buonorus» B crapieil kosie HarpaBIeHHO Ha PEIeHNe CIeAYIOINX 3a1a4.

1) hbopmupoBaHHe CUCTEMbI OMOJIOTMYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOW KapTHHBI MHPAa;
2) pa3BUTHE JUYHOCTU OOYUYAIOIIUXCS, UX HHTEIUIEKTYaJIbHOE U HDABCTBEHHOE COBEPIICHCTBOBaHKE, (HOPMHUPOBAHHE Y HUX TYMaHHCTUUECKIX
OTHOILIECHHUH U 3KOJIOTMYECKH LIEIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH AEATENBHOCTH;
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3) BbIpaOOTKY MOHUMAaHHUs OOLIECCTBEHHOW OTPEOHOCTH B Pa3BUTUH OHOJIOTHH, a TAKKe (POPMUPOBAHUE OTHOLICHUS K OMOJIOTHH KaK BO3MOKHON
obnactu Oyayiel mpakTHIECKOH IeATEeTbHOCTH.

Ilesin Ouonormueckoro oOpa3oBaHus B cTapiiei mkojie GopMyTupyrOTCcs Ha HECKOJIBKHX YPOBHSX: INT00AIBHOM, METAIIPEIMETHOM, THMYHOCTHOM
U TIPEIMETHOM, Ha yPOBHE TPEOOBaHMIA K Pe3y/IbTaTaM OCBOCHHS COJIEPKaHHI MPEAMETHBIX TPOTPAMM.

['moGanpHBIe eI OHMOJIOrHYECKOT0 00pa30BaHHUS SBISIOTCS OOIIMMU JIJIsl OCHOBHOW M CTapIICH IIKOJIBI U ONIPEIENISFOTCS COIUATbHBIMU
TpeOOBAHUSAMH, B TOM YHCJIE U3MEHEHHEM COIUAIHOW CUTYAIMH Pa3BUTHS — POCTOM WH(GOPMAIIMOHHBIX IEPErpy30K, H3MEHEHUEM XapakTepa U
CIIOCOOOB OOIICHHUS M COIMATIBHBIX B3aUMOJICHCTBUN (0OBEMBI M CITOCOOBI MOTydeHHs HH(GOPMAIIHMU TTOPOXKAAIOT PsiJi OCOOCHHOCTEH pa3BUTHUS
COBPEMEHHBIX MOAPOCTKOB). Hanbomnee mpoayKTHBHBIMU JUTs pEILICHHS 3a/1a4 Pa3BUTHS MOJIPOCTKA SABISIOTCS COLMOMOpPAbHAS U MHTEIUICKTyalbHast
B3pOCIIOCTb.

[TomuMmo 3TOTO, TII00ATBHBIE HETH (HOPMYTHUPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTHYECKOT0 00pa30BaHMsI KAaK KOMIIOHEHTA CUCTEMBI
00pa3oBaHMsI B IIEJIOM, TTIO3TOMY OHH SIBJISIFOTCS HarOoJiee OOLIMMH U COIMATBLHO 3HAYUMBIMHU.

C yu€ToMm BBIIIEHA3BAHHBIX ITOAX0/I0B TTT00AIBHBIMU IETISIMU OMOJIOTHYECKOTO
00pa3oBaHUsI SIBIISIOTCS:

— couragan3anus o0yJarImuxcs Kak BXOXK/ICHHE B MUP KYJIbTYPbI U COITMAIbHBIX OTHOIICHUH, 00ECTIeYMBAOIIee BKIIOUCHHUE YUAIIUXCS B TY
WA MHYIO TPYIITY JIMOO OOIIHOCTh — HOCUTEIIS €€ HOPM, IICHHOCTEH, OpUEHTAIINH, OCBAUBACMBIX B IPOIIECCE 3HAKOMCTBA C MHPOM >KUBOM ITPHPO/IBL;
— nMpuodIIeHUe K TO3HABATEIFHON KYJIbTYPE KaK CHCTEME NTO3HABATENBHBIX (HayYHBIX) IICHHOCTEH, HAKOTUICHHBIX OOIIECTBOM B cdepe
OMOJIOTUYECKOI HAYKH.
[TomuMmo 3TOT0, OHONIOTMUECcKOe 00pa30BaHME HA CTAPIIEH CTYNEHU MIPU3BAHO 00ECTICUNTD:
— OPHEHTALMIO B CUCTEME STUUYECKUX HOPM U IIEHHOCTEH OTHOCUTEIBHO METOJIOB, PE3YJIbTATOB U IOCTUKEHUH COBPEMEHHON OMOIOTHYECKOM
HAYKH;
— pa3BUTHe [103HABATEIbHBIX KAYECTB JIMYHOCTH, B TOM UHCIIE TIO3HABATEJIbHBIX MHTEPECOB K N3YUYEHHUIO O0IIMX OMOIOIMYECKHX 3aKOHOMEPHOCTEH 1
caMoMy IPOIIECCY HAYIHOTO MMO3HAHHUS;
— OBJIa/IeHHe YUeOHO-TI03HAaBaTEeIbHBIMU M LIEHHOCTHO-CMBICIIOBBIMU KOMITETEHTHOCTSAMH JUIs (pOpMUpPOBaHMS [TO3HABATENBHOM 1
HPaBCTBEHHOH KYJIbTYpPbI, HAYYHOT'O MHUPOBO33PEHUS, & TAK)KE METOIOJIOTUEH OMOJIOTHYECKOTO IKCTIEPUMEHTA M AJIEMEHTAPHBIMU METOJaMH
OMOJIOTMYECKHUX UCCIIEIOBAHMUIA;
— (hopMupoBaHHE YKOJOTHUECKOTO CO3HAHUS, [IEGHHOCTHOTO OTHOIICHHUS K )KHBOW IPUPOE U YEIIOBEKY.

MECTO KYPCA BUOJIOI'MU B YYEBHOM ITJIAHE

KonmgecTBo 4acoB, 0OTBOMMOE Ha M3ydeHHE OMOJIOTHH B CTAPIIEH MIKOJIE, 3aBUCUT OT YI€OHOTO TIaHa YTBEP)KISHHOTO 00pa30BaTeIbHON
opranu3zanueil. Jlannas pabouas mporpamma paccyrTaHa Ha IpoBe/ieHHe 1 yaca KIIacCHBIX 3aHATUN B HEAEIIO PH U3YYEHUH MIPeIMETa B T€UCHHE
nByx neT (10 u 11 xmaccer). O6miee uncino yu4eOHBIX 9acoB 3a 2 rojga o0y4denus coctasiseT 70 1, u3 Hux 35 4 (1 u B Hegemo) B 10 kmacce, 354 (1 u B
Hezgento) B 11 kiacce.

Kypcy 6monoruu Ha cTyneHu cpegHero oomiero o0pa3oBaHus MPEANIECTBYET Kypc OMOIOTHH, BKITIOYAIONIUI dIIeMEHTapHBIE CBEJICHHS 00
OCHOBHBIX OHosIOrnYeckux oobekrax. Conepxanue Kypca OMOIOTUN B OCHOBHOM IIKOJIE, CITYKUT OCHOBOM JJISl U3Y4EHUS OOIIUX OMOIOTHYECKUX
3aKOHOMEPHOCTEH, TEOpHUH, 3aKOHOB, THIIOTE3 B CTapIICH IIIKOJIE, TJe 0cO00e 3HAUCHHE TPUOOPETAIOT
MHUPOBO33pPEHUYECKHE, TEOPETHUECKUE TOHATHSI.



Taxum 00pa3oM, copepkaHue Kypca OMOJIOTHH B CTaplIei MmKoJje, 6oyiee MOIHO pacKphIBaeT 00IIre OHOIOTHYEeCKHe 3aKOHOMEPHOCTH,

MPOSIBIISIFOIIMECS HA PA3HBIX YPOBHSAX OpPraHU3aliy >KUBOM MPUPOIBL.
PE3VYJIbTATBI OCBOEHMA KYPCA BUOJIOT YA

JesaTenbHOCTh 00pa30BaTENBHOIO YUPEKICHHS 0011Iero 00pa3oBaHus B 00y4eHUN OUOJIOTHH B cpeiHel (TIOTHOM) IIKOJIE JOHKHA OBITh
HaIpaBJieHa Ha IOCTH)KEHUE O0YYarOIIMMHUCS CIEAYIOUINX JUYHOCTHBIX Pe3yJbTaTOB:
1) peanu3anuu ITUYECKUX YCTAHOBOK 110 OTHOIICHHUIO K OMOJIOTHYECKUM OTKPBITHSIM, UCCICOBAHHUSM H X PE3yIbTaTaM;
2) MpHU3HaHKS BBICOKOH IEHHOCTH JKU3HH BO BCeX €€ MPOSIBICHUSX, 3/I0POBbsl CBOCTO U IPYTHUX JIFOJICH, peai3allii YCTAHOBOK 3/J0POBOr0 00pa3a
KHU3HH;
3) chopMHPOBAHHOCTH 1TO3HABATEIBLHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJYYEHUE HOBOTO 3HAHHUS B 00JIACTH OMOJIOTHH B CBSI3U C
Oynymeit mpodeccHoHANBHOM NeSTETbHOCTHIO HITH OBITOBBIMH ITPOOJIEMaMH, CBSI3aHHBIMH C COXPaHEHHEM COOCTBEHHOTO 3/I0POBbS M KOJOTHYECKOM
0€30MMacHOCTH.
MeTtanpeaMeTHBIMH Pe3yJIbTATAMM OCBOSHHS BBITYCKHUKAMH CTapIIel MIKOJIBI 6a30BOT0 Kypca OMOJIOTHH SBISIFOTCS:
1) oBnaieHre COCTABIISIONIMMH UCCICIOBATEIBLCKON U MIPOEKTHOM IESITEIbHOCTH, BKIIIOYas YMEHHS BHICTh IPOOJIEMY, CTABUThH BOIIPOCHI,
BBIJIBUTATh TUIIOTE3bI, JABATH ONPEIEICHUS TIOHATHAM, KIacCU(PHUIMPOBATH, HAOIIOaTh, IPOBOJUTH IKCIIEPUMEHTHI, I€TaTh BHIBOABI M 3aKIIIOYCHHUS,
CTPYKTYypUPOBATh MaTepuai, OObSICHSITh, JOKA3bIBATh, 3alUIIATH CBOU UJICH;
2) yMeHus paboTaTh ¢ pa3HbIMU UCTOYHUKAMU OMOJIOTMYeCKOM HHQOPMALIUK: HAXOIUTh OMOJIOTMYECKYI0 MH(DOPMAIIHIO B PA3TUUHBIX HCTOYHHUKAX
(Texcte yueOHMKa, HAYYHO-TIOMYJISIPHOM TUTEpaType, OMOIOTHYECKUX CIIOBAPSAX M CIPABOYHHUKAX ), aHATU3UPOBAThH U OLIEHUBATH HH(POPMAIIHIO,
peoOpa3oBbIBaTh MHPOPMAIUIO U3 OJTHOM POPMBI B APYTYIO;
3) CrOCOOHOCTh BHIOUPATH ILIEJIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOUX JCHCTBHSX U MOCTYIKAX MO OTHOLICHHIO K )KUBOI IPUPOE, CBOEMY
3JI0OPOBBIO U 3/I0POBBIO OKPYKAIOIINX;
4) yMeHHs aJIeKBaTHO UCIIOJIb30BAaTh PEUCBbIC CPEACTBA TS TUCKYCCHH U apTyMEHTAIIMU CBOCH MO3UIINH, CPABHUBATH Pa3HbIC TOUKU
3peHHs, APTYMEHTHPOBATh CBOIO TOYKY 3PEHUSI, OTCTAWBATh CBOIO TIO3UIIHUIO.
IIpeaMeTHBIMHU pe3yJabTATAMM OCBOCHUS BBITYCKHUKAMU CTapIIei HIKOJIbI Kypca OM0JI0ruy 6a30BOro YPOBHS SIBIISIOTCS:
B nosnasamenwvnoin (unmennexmyanwvnoit) cgepe:
1) xapakTepHucTHKa COJepIKaHUs ONOJOTUUECKUX TeOpHH (KIIeTOUHasI, BOIIOLMOHHAs Teopust JlapBuHa); yueHus BepHaackoro o duochepe;
3aKkOHOB MeHeIs, 3aKOHOMEPHOCTEH M3MEHYMBOCTH;, BKJIIa BBIAIOIINXCS YUEHBIX B pa3BUTHE OMOIOTHYECKON HAYKH;
2) BBIJICJICHHE CYIIECTBEHHBIX IPU3HAKOB OMOJIOTMYECKUX 00BEKTOB (KIIETOK: PACTUTENBHBIX M KMBOTHBIX, HOSICPHBIX U SIIEPHBIX, TIOJIOBBIX U
COMAaTHYECKHUX; OPIraHU3MOB: OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX; BUJIOB, 3KOCUCTEM, OHMOC(hephl) U MpolieccoB (0OMEH BEILECTB, PA3MHOXKEHUE,
JeTICHUEe KIIETKH, OIJIOJIOTBOPEHHE, ICHCTBHE NCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPOB, (POPMHPOBAHUE MPUCIIOCOOICHHOCTH, 00pa30BaHNE BHUJIOB,
KpPYrOBOPOT BEIIECTB U MPEBPAILECHUS
SHEPTUH B SKOCUCTEMax u Ouocdepe);
3) oObsICHEHHE POJIH OMOIOTHH B (OPMHUPOBAHUH HAYYHOTO MHUPOBO33PEHUS; BKJIaa OHOJIOTHUYCCKHX TEOPUil B OPMHUPOBAHUE COBPEMEHHOMN
€CTECTBEHHO- HayYHON KapTUHBI MUPA; OTPULATEILHOTO BIMSHUS aJIKOTO0JIsl, HUKOTHHA, HAPKOTUYECKHUX BEIIECTB HA PA3BUTHE YEIIOBEKA; BIUSHUS
MyTareHOB Ha OPraHU3M YeJIOBEKa, SKOJOTHYEeCKUX (DaKTOPOB HA OPTaHU3MBbI; IPUYUH SBOJIOLUHU, U3MEHIEMOCTH BUAOB, HAPYIICHUN Pa3BUTHUS
OpPraHU3MOB, HACJICJICTBEHHBIX 3a00JI€BaHUA, MyTallui, YCTOWYMBOCTH U CMEHBI SKOCHCTEM;



4) mpuBeCHUE TOKA3aTENIBCTB (apryMEHTAIMsI) CIUHCTBA XXHUBOW M HEXKUBOM MPUPO/IBI, POJICTBA )KUBBIX OPraHU3MOB; B3aMMOCBSI3€li OPraHU3MOB
U OKpYXKaroIei cpeibl; HeOOXOJMMOCTH COXPaHEHHsI MHOT0OOpa3usi BUJIOB,
5) yMeHue N01b30BaThCsi OMOJIOTUYECKON TEPMUHOJIOTUEH U CUMBOJIMKOI;
6) peleHne AIEMEHTapHBIX OMOJIOTHYECKUX 33]1a4; COCTABJICHUE 3JIEMEHTAPHBIX CXEM CKPELIMBAHUS U CXEM IEPEHOCA BEIIECTB U SHEPTUH
B 9KOcHCcTeMax (IIeNy MUTaHuUsA);
7) onucanue ocoOeit BU0B 110 MOP(OIOTHUECKOMY KPUTECPHIO;
8) BbISIBIICHHE M3MEHYHNBOCTH, IPUCIIOCOOICHUIT OPraHM3MOB K cpejic OOUTaHusI, HCTOYHHKOB MyTar€HOB B OKPY’)KaIOIIEH cpe/e
(KOCBEHHO), aHTPOTIOT€HHBIX U3MEHEHHI B 3KOCHCTEMaX CBOEH MECTHOCTH; U3MEHEHHH B IKOCUCTEMAaX Ha OMOJIOTHUECKUX MOETISX;
9) cpaBHEHHE OMOJIOTUIECKUX OOBEKTOB (XUMHUYECKUI COCTAB TEJI )KUBOW M HEXKUBOMW TMPHUPO/IbI, 3aPOJIBIII YSJIOBEKA U APYTUX MICKOHUTAIOIIHX,
IIPUPO/IHBIE SKOCUCTEMBI U arpO3IKOCUCTEMBI CBOEH MECTHOCTH ), IPOLIECCOB (ECTECTBEHHBIM U UCKYCCTBEHHBII OTOOPHI, II0JI0BOE U Oecroioe
pa3MHOXKEHHUS) U GOPMYITUPOBKA BHIBOJOB HA OCHOBE CPAaBHEHHUSI.
B yennocmno-opuenmayuonnoii cpepe:
1) aHanmKM3 ¥ OLICHKA PA3JIMYHBIX TUIIOTE3 CYLIHOCTH KU3HU, IPOUCXOXK/ICHUE YEJIOBEKA U BOSHUKHOBEHHE )KU3HH, ITI00aIbHBIX KOJIOTHUSCKUX
mpo0JieM U myTel X pelleHus, MOCIeICTBUN COOCTBEHHOM NEATENILHOCTH B OKPYXKAIOIIeH cpesie; Ouonorndeckoit nHGOpManuu, Ioay4yaeMon u3
Pa3HbIX UCTOYHHUKOB;
2) OIIEHKa 3THYECKHMX aCICKTOB HEKOTOPBIX MCCICIOBAHUI B 00J1aCTH OHOTEXHOJIOTHH (KIIOHUPOBAHUE, HCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIPaBJIEHHOE U3MEHEHNUE TE€HOMA).
B cchepe mpyooesoii oeamenvnocmu: oBnajeHe yMEHUSIMH U HABBIKAMU IIOCTAHOBKU OMOJIOTHYECKUX IKCIIEPUMEHTOB M OOBSICHEHUS UX
pe3yJIbTaToB.
B cehepe puzuueckoit deamenvrnocmu: 000cHOBaHUE U cOOIIOIEHUE Mep MPOPUIAKTUKY BUPYCHBIX 3a00J1€BaHNH, BPEIHBIX PUBBIYEK
(kypenue, ynoTpeOaeHne aaKorois, HApKOMaHUs ); TPABIII IOBEJICHUS B OKPYKAIOIICH cperie.
COJEPXAHMUE KYPCA BUOJIOI'MU

Buosorus kak KoMILIeKe HayK 0 JKMBOM Ipupojae

buonorus kak KOMIUIEKCHasI HayKa, METO/Ibl HAYYHOTO [M03HAHUs, UCIIOIb3yeMble B Ononioruu. Cospemennvle Hanpagienus 6
ouonocuu. Pons 6uonoruu B GopMupoBaHNM COBPEMEHHOM HayYHOH KapTUHBI MHpa, IPAKTUYECKOE 3HAaUeHUE OMOJIOTMYECKHX
3HaHUU. bruonornyeckue cUCTeMbl Kak MpeIMeT U3ydyeHus: OMOoI0rHH.
CTpyKkTypHBI€ M (PYHKIIMOHAJIbHbIE OCHOBBI KU3HU

MornexyssipHble OCHOBBI )HU3HU. Heopranuueckue BemiecTsa, ux 3HadeHne. OpraHndeckue BeniecTna (yriaeBoIbl, JUIUbI, OSIKH, HYKIEHHOBBIE
kucnotel, AT®) u ux 3Hauenue. buononumepsl. Jpyeue opeanuueckue éewgecmea kiemxu. Hanomexunonoeuu 6 ouonozuu.

[{uTosorus, METOABI HUTOJIOTUU. POJIb KIIETOUHOI TEOPUH B CTAHOBIIEHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI Mupa. KneTkn npokapuor
1 3ykapuoT. OCHOBHBIE YaCTU ¥ OPTaHOMIbI KIETKH, UX (QYHKIIHH.

Bupycsl — HekJieTouHas popma )KU3HU, MEpbI TPOPUIAKTHKY BUPYCHBIX 3a00JI€BaHUI.

KuznenestenpbHOCTh KiIeTKH. [Imactuaeckuit ooMeHn. doTtocuHTe3, XeMocuHTe3. brocunTtes 6enka. DHepreTnyeckuii oOMeH. XpaHeHwue, rnepeaaya
U peayin3alus HaclIeICTBeHHOM nH(popMmalu B kKieTke. [ eHernyeckuii koa. I'eH, reHoM. ['enomuka. Brusnue naproeenHuix eewecme Ha npoyeccyl 8
K1emke.

Knerounslif nuki: naTepdasza u geneHue. MuTo3 u Meno3, ux 3HadyeHne. CoMaTHUECKUe U TOJIOBbIE KJIETKH.



Opranusm
Opranusm — enuHoe Lejoe.
XKuznenestenbHOCTh Opranusma. Perynsanusa ¢pyHKUMN opranu3ma, ToMeocTas.

PazMHuoxenune oprann3moB (Oecronoe u 1nosioBoe). Cnocodwvl pasmHodiceHuss y pacmeHuil u Hcusomuuvlx. VIHIUBUAyaTbHOE Pa3BUTHE OPTaHU3MA
(onTorenes). [Ipuunnbl HapyueHU pa3BUTHs. PenpolyKTHBHOE 310pOBbE YETIOBEKA; MOCIEICTBUS BIUSHUS AIKOT0JIs, HUKOTHHA, HAPKOTUYECKUX
BELIECTB Ha YMOPUOHAJILHOE pa3BUTHE UeoBeKa. JKusnennvie yukivl pasHulx epynn opeanu3mos.

['eneruka, MeTo bl reHETUKH. [ eHeTHUYeCKas TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HacieacTBeHHocTu I'. Mennens. XpoMocoMHast
Teopus HacieacTBeHHocTU. Onpenenenue noja. CluenjieHHoe ¢ 0JI0M HaclleJOBaHUE.

I'eneruka yenoBeka. HacienctBeHHble 3a001€BaHUS YETIOBEKA U UX MPEAyNpexIeHUue. DTHUECKHUE aCIIEKThl B 00JaCTH METUIIUHCKON TeHETHKHU.
I'enorun u cpena. HenacneactBenHas nsMeHUUBOCTh. HacnencTeeHHas n13MeHUMBOCTh. MyTaunu. MyTareHsl, UX BIUSHHUE Ha 3I0POBbE YETIOBEKA.
Jomectukanus u cenekuus. MeTosl cenekiuu. buorexnomnorus, e€ HanpaBIeHUs U MEPCIEKTUBBI pa3BUTUs. buobesonacnocme.

Teopusi 3BOIIOIUHA

Pa3BuTHe 5BONIOIMOHHBIX UaeH, 3BooMoHHas Teopus Y. Jlapuna. CunTeTnueckas Teopus Botonnu. CBUIETENbCTBA HBOIIOIMH KUBOM
pupoaAbl. MUKpO3BOJIIOLUS U MakpolsBoitolus. Bun, ero kpurepuu. [lomynsiius — anemMeHTapHas €IMHULA 3BOJIOLUU. J[BUKYIIIME CUITbI SBOJIIOLIUH,
WX BJIMSHUE Ha reHO(OH monysuuu. HanpaBieHus 3BOIIOIIH.

MHoroo6pa3ue opraHu3MoB Kak pe3yibTar 3Botouuu. [[puHIune! kiaccupukanuu, cucTeMaTHKA.

Pa3Burtne xu3Hu Ha 3emiie

['nnoTe3pl poUCXOXKACHNS KU3HU Ha 3emiie. OCHOBHBIE ATalbl 3BOJIOLUN OPraHUYECKOTO MUpa Ha 3eMJIE.

CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOXKICHUH YeJI0BEKA. DBOJIIOLUS YeJloBeKa (aHTponorexes). J[Buxylune cuibl aHTpororeHesa. Pacel
YesioBeKa, UX MPOUCXOKACHHUE U €IMHCTBO.

Oprasusmsl 1 OKpysKawas cpeaa

[TpucnocoOneHns OpraHu3MoB K JEHCTBUIO 3KOJIOTHYECKHX (PaKTOPOB.

Buoreonenos. Dxocucrema. PaznooOpasue sxocucteM. BzanMooTHOIIEHUS MONMYJISIIMNA Pa3HBIX BUAOB B 3KocucTeMe. KpyroBopor BemecTB 1 MOTOK
SHEPTUH B 3KOCUCTEME. Y CTOWYMBOCTD U AUHAMUKA SKocucTeM. [locnencTBust BIUsSHUS JeSTEIbHOCTH YelloBEKa Ha 3KocucTeMbl. CoxpaHeHHe
O61opazHo00pa3ns KaKk OCHOBA YCTOWYMBOCTH SKOCUCTEMBI.

Crpykrypa 6nochepsl. 3aKOHOMEPHOCTH CYILIECTBOBaHUS OHOC(EPHI.
Kpyzosopomuwi sewgecms 6 buocgepe.

I'moGanbpHbIe aHTpONIOTeHHBIE H3MEeHEeHUsI B Orocdepe. [IpobieMbl yCTOWYHUBOTO pa3BUTHSL.
Ilepcnexmusbwi pazeumus 6UOLO2UYECKUX HAVK.

IIpumepHbIi epedyeHb 1a00pPaTOPHBIX U MPAKTHYECKUX padoT (Ha BHIOOP yuMTeJIs1):

1. Vcnonp3oBaHue pa3aIMuHbIX METOOB MPU U3YYEHUH OMOJIOTUYECKUX OOBEKTOB.
2. TexHrka MUKPOCKOITMPOBAHUS.
3. M3yueHwne KIeTOK pacTeHUI M )KUBOTHBIX O] MUKPOCKOTIOM Ha TOTOBBIX MHUKpPOIIpENapaTax u X OMHCaHHeE.
4. TlpuroroBiieHue, pacCMaTpUBAaHUE U ONIMCAHUE MUKPOIIPENAPATOB KIETOK PACTEHUH.
5. CpaBHEHUE CTPOCHUS KIIETOK PACTCHHH, )KUBOTHBIX, TPUOOB U OAKTEPHIA.
6. M3yueHue NBUKEHUS IIUTOIIA3MBI.



7. V3y4eHue Tu1a3Moin3a U ETUIa3MoIn3a B KIIETKaX KOXKHIIBI JTyKa.
8. U3yuenue hepMEHTATUBHOIO pacUICINICHUs IEPOKCUIA BOAOPO/IA B PACTUTENbHBIX U )KUBOTHBIX KJIETKAX.
9. O6napy>xeHue 0eJIKOB, YIJIeBOIOB, JIUMHUIOB C IOMOIIBIO KAUeCTBEHHBIX PEAKIIHIA.
10. Beigenenne JIHK.
11. V3y4eHne KaTaTUTHYECKOW aKTUBHOCTH (PePMEHTOB (Ha IpUMEPE aMUJIa3bl UITK KaTajiasbl).
12. HaGnronenue MUTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax.
13. U3yuyeHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax.
14. Vizydenue craauii Melio3a Ha TOTOBBIX MUKpOIIpenaparax.
15. M3yueHne CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax.
16. Pemienue s1eMeHTapHBIX 3a/1a4 110 MOJIEKYJISIPHOU OMOJIOTHH.
17. BeisiBIIeHHE IPU3HAKOB CXOJICTBA 3apPOIBIIICH YeIOBEKa U APYTUX MO3BOHOYHBIX JKUBOTHBIX KaK JIOKAa3aTEIbCTBO UX POJCTBA.
18. CocraBneHue 2IeMEHTAPHBIX CXEM CKpEIBaHUS.
19. Pemienue reHeTHUECKUX 3a/1a4.
20. Uzydenue pe3yapbTaToOB MOHOTHOPUIHOTO U AUTHOPHIHOTO CKPEUTUBAHUS Y IPO30(HIIBI.
21. CocraBneHue U aHAJIU3 POJIOCIOBHBIX UEIOBEKA.
22. Vzydenune n3aMEeHYMBOCTH, IIOCTPOCHUE BAPHALIMOHHOTO PsiJia U BapHALIMOHHONW KPHBOH.
23. Onucanue ¢peHoTuna.
24. CpaBHEeHHE BHJIOB 110 MOP(OIIOTHIECKOMY KPUTEPHIO.
25. Onucanue IpUCIIOCOOIEHHOCTH OpraHi3Ma U €€ OTHOCHTENFHOTO XapaKTepa.
26. BrrsBiieHue mprCIiocoOJIeHU OPTaHU3MOB K BIIFISTHAIO PA3JIMYHBIX KOJIOTHYECKHX (PaKTOPOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOEHUS paCTEHUI pa3HbIX MECT OOUTaHUSI.
28. Metoap! n3mMepeHus GakTOpOB CPeabl OOUTAHHUS.
29. M3yueHue SKOJIOTHYECKUX aJlanTaliil YelIoBeKa.
30. CocraBiieHUe MUIIEBHIX IIETICH.
31. N3y4eHue 1 onucaHue 3KOCUCTEM CBOEH MECTHOCTH.
32. MonenupoBaHue CTPYKTYP U TIPOIIECCOB, IPOUCXOISIINX B IKOCUCTEMAX.
33. O1ieHKa aHTPOTIOT€HHBIX U3MEHEHUH B IPUPOJIE.
[TNIAHUPYEMBIE PE3VYJIbTATHI U3YUEHU A KYPCA BUOJIOT' U
B pe3yabTare usyuenusi yaeOHoro npeamera «buosiornsi» Ha ypoBHe cpeHero (MoJHoro) oomero o0pa3oBaHus BbINYCKHUK Ha 0230BOM
YPOBHE HAYYHTCH:
— pacKphIBaTh Ha IPUMEPAX POJIb OMOJIOTHH B (JOPMHUPOBAHUH COBPEMEHHON HAYUYHOW KapTUHBI MUPA M B TIPAKTUIECKOH NESATETHHOCTH JIFOICH;
— MOHUMATh U OIUCHIBATh B3aHMOCBSI3b MEXK/y €CTECTBEHHBIMH HayKaMu: OHoyIoTHel, (PM3UKOH, XUMUEH; yCTaHABIMBAThH B3aMOCBSI3b
MIPUPOIHBIX SIBICHUH;
— MOHUMAaTh CMBICII, PA3INYaTh U OMHUCHIBATH CUCTEMHYIO CBS3b MEXKIY OCHOBOIOJATAIOIIMMU OHOJIOTHYECKUMHU MOHATHIMU: KJIETKa, OPTaHu3M,
BHJI, 9KOcucTeMa, bnocdepa;



— MPOBOJUTH IKCTIEPUMEHTHI TT0 U3YICHHIO OUOJIOTHYECKUX OOBEKTOB U SIBICHUH, OOBACHATH PE3yIbTaThl IKCIIEPUMEHTOB, aHATTHM3UPOBAThH

uX, GOpPMYIUPOBATH BBHIBOJIBI;

— HCIIOJIB30BAaTh OCHOBHBIE METOBI HAYYHOT'O MO3HAHUS B YU4EOHBIX OMOIOTUYECKUX UCCIICIOBAHMSIX, IPOBOJIUTH YKCIIEPUMEHTHI 110
M3YYCHHIO OMOJIOTUYECKUX OOBEKTOB U SIBIICHUH, O0BSCHATH PE3yIbTaThl SKCIIEPUMEHTOB, aHATTH3UPOBATh UX, (OPMYITUPOBATEH BHIBOIBL;

— (opMyaMpoBaTh TUIIOTE3bl HA OCHOBAHUHU MPEIIOKEHHONW OHOI0rnuecKoi nHGOpMaIUU U IIpejiaraTh BApUaHThl IPOBEPKU THITOTES;

— CcpaBHUBAThH OMOIOTHYECKHE 00BEKTHI MEX Ty COOOM 1O 3aJaHHBIM KPUTEPUSM, JCTIaTh BBIBOIBI M YMO3AKIIOUCHHS HA OCHOBE CPABHCHUS;

— 000CHOBBIBATh €AMHCTBO KUBOW M HEKUBOI MPUPOBI, B3AUMOCBSI3U OPraHU3MOB M OKPYXKAIOIIeH Cpe/ibl Ha OCHOBE OMOJIOrMUYECKUX TEOPHIi;
— MPUBOANUTH IPUMEPHI BEIIECTB OCHOBHBIX TPYIIIT OPraHUYECKUX COSAMHEHM KIETKH (OCTKOB, )KUPOB, YIIIEBOJI0OB, HYKJICUHOBBIX KHUCJIOT);

— pacrno3HaBaTh KJIETKH (IPOKAPUOT U IYKAPUOT, PACTEHUH U )KUBOTHBIX ) IO OMUCAHHIO, HA CXEMAaTUYECKUX N300paKEHUIX; YCTAHABIUBATh CBSA3b
CTpocHUS B (PYHKIINN KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATH MHOTOOOPA3HE KIIETOK;

— OOBSICHITh MHOTOOOPA3He OPraHU3MOB, IPUMEHSISI BOJIIOIIMOHHYO TEOPHIO;

— OOBSICHATH PUYMHBI HACIIEJCTBEHHBIX 3a00JI€BaHMUIA;

— BBISBIISATH M3MEHYMBOCTh Y OPTaHU3MOB; CPABHUBATH HACJICICTBEHHYIO H HEHACIICICTBEHHYIO N3MCHUNBOCTD;

— BBISABIIATH Mop(osiornyeckue, GU3noI0rnuecKre, MOBeJeHUYeCKUEe aanTalui OPraHU3MOB K cpefie OOMTaHUS U ICHCTBUIO

HKOJIOTHYECKUX (PaKTOpOB;

— COCTAaBJIATH CXEMbI IEPEHOCA BEUIECTB U YHEPTUU B SKOCUCTEME (IIEMH MUTAHUA);

— MPUBOJUTH JOKA3aTEILCTBA HEOOXOMMOCTH COXpaHCHHS OMOPa3HOOOPa3usl Al yCTOMYMBOTO PAa3BUTHS U OXPAHBI OKPYKAIOICH CPEJIbI;

— OIIEHUBATh JIOCTOBEPHOCTH OMOIOTHYECKON HH(POpMALIUK, TOTYYEHHON U3 Pa3HbIX HCTOYHHUKOB,

— MPEACTABIATH OMOJIOTHYSCKYI0 HH(POPMAITHIO B BHJIE TEKCTA, TAOIUIIEI, TpaduKa, JHarpaMMbl U JIejaTh BHIBOIBI HA OCHOBAHHH
MIPEJICTABICHHBIX JIAHHBIX;

— OIIEHUBATH POJIb JIOCTIKCHU TeHETUKH, CEJICKIINN, OMOTEXHOJIOTHN B TIPAKTUYECKOU JIEATSIILHOCTH YCIIOBEKA;

— OOBSICHATH HETaTHBHOE BIIMSHUE BEIIECTB (JIKOT0JIsl, HUKOTHHA, HAPKOTHUECKUX BEIIECTB) HA 3apO/IbIIIEBOE PA3BUTHE YEJIOBEKa.
BbinyckHUK HA 6230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYNTHCSI:

— 0asamb HAYYHOe 00bACHEeHUe OUOIO2UYECKUM (PaKmMam, NPOYeccam, s81eHUIM, 3aKOHOMEPHOCIIAM, UCNOb3YS OUOoTo2UYecKUe meopuu
(K1emouHy1o, 36010YUOHHYIO), YueHuUe 0 buocgepe, 3aKOHbl HACIEOCMBEHHOCU, 3AKOHOMEPHOCMU U3MEHYUBOCMIUL;

— Xapakmepuzoeamuv CO8peMeHHble HANPABIeHUs 8 PA3GUMUU OUOI02UL, ONUCBHIBAMb UX B03ZMONCHOE UCNOILb308AHUE 8 NPAKMUYECKOU
OdesimenbHOCIU,

— CpasHUBAMb CROCOOBL OelleHUsl KIeMmKU (MUmMo3 u Metios),

— pewams 3a0ayu Ha nocmpoerue ppaemenma emopoiu yenu JJTHK no npednoscennomy gppaemenmy nepsoii, uPHK (MPHK) no yuacmxky /[HK;
— peuwiams 3a0a4u Ha onpeoeneHue KOIU4ecCmsed XpoMocoM 8 COMAMuUYecKux U noJ08blIX KIemKax, a makadce 8 Kiemkax nepeo Havauiom OeleHus
(metio3a unu Mumo3a) u no e20 OKOH4YAHUU (0151 MHO2OKIeMOUHbIX OP2AHUSMO8),

— pewiams 2eHemuueckue 3a0ayu Ha MOHO2UOPUOHOe CKpewusanue, COCMasiiams cxemvl MOHO2UOPUOHO20 CKPEeWUBAHUS, NPUMEHSI

3aKOHbL HACIEOCMBEHHOCIU U UCHOLb3YS OUOLO2UYECKYI0 MEPMUHONIOSUIO U CUMBONUKY;

— YCMaHasnueams mun Hacie008anus U XapaxKmep nposasieHus NPUIHAKA no 3a0aHHOL cxeme pOOOCIO8HOLL, NPUMEHSSL 3aKOHbL HACTe0CMBEHHOCMU,;
— OYeHUuBamsv pe3ynbmamsl 83auUMO0eUCMEUs Yeo8eKka U oKpyscaloujeti cpedsl, RPOSHOIUPOBAMb B03MONHCHbBLE NOCAEOCMBUS 0eaMeNbHOCU
yenoseKa OJis1 CYywecmaeoB8anuusi OMOeIbHbIX OUOIOSULECKUX 00BLEKMOB U YeblX NPUPOOHBIX CO0DWeCms.



YuyeoHo-TremaTnuyeckui miaan 10 kiaace

Tembl (pa3aen)

Koua-Bo yacos

1. Beenenue 5
2. MoJieky/sipHbIii YyPOBEHb 12
3. Kierounblii ypoBeHb 16

Hroro:

33 +2 4 pe3epB

YuyeOHo-TemaTnueckuil miian 11 kiace

Tembl (pa3aeJibl)

KoJ1-Bo yacoB

1.Opranu3MeHHbIN YPOBEHb 10
2.IlonynsuoHHO-BUI0BOM YPOBEHb 8
3.OKOCHCTEMHBINA YPOBEHD 8
4. buocdepHslit ypoOBEHb 8
Hroro: 34
Buasi u popmsbl kKoHTpOJIs 10 6uonoruu 10 kiaace
Nel Tema. KomnuectBo
4yerBepTH Konmuuectso|Jlaboparopubix|[Ipaktuaeckux| dxckypenii.[Kontponbabie/labopaTopHbie  TPAaKTHUECKHE
4acoB. pabor. pabor. TECThI PaboThI
( HasBanwue)
1 | Beenenwue 5 2 0 0 1 JlaboparopHast pabora
1«Mcnonb30BaHUE PA3TUUHBIX
METOIOB IIPH
1 M3yueHHH OMOIOTHYECKUX
00BEKTOB
JlaGopaTopHas pabota 2
«MeXaHU3MbI CAMOPETYJISILIUNY.
2 |MomnekynspHslid 13 2 0 0 2 JlaboparopHast pabora 3
YpOBEHB «OOHapyxeHne
JIunumoB, yrieBo1oB, OEIKOB C
1-3 [TOMOIIIBIO
KaueCTBEHHBIX PeaKI1ii»
JlaboparopHas pabota 4
«Karanutuueckast akTHBHOCTb




(dhepMeHTOB (Ha IpUMepe

AMIJIa3bI1)»
Kietounnrit 17 5 1 0 2 JlaGoparopHas pabota 5
YpPOBEHb «TexHUKa MUKPOCKOTIMPOBAHUSD.

«CpaBHEHHNE CTPOCHUS KIIETOK
[PACTCHMIA, )KUBOTHBIX TPUOOB U
OaKTepui MO MUKPOCKOIIOM

Ha TOTOBBIX MUKpOIIpernapaTax u
X OTHCAHUE.

JlaboparopHas pabora 6
«Habmronenue mmasmonusa u
TeTIa3Mon3a B KIeTKax
KOXKUIBI JTyKay.

JlaboparopHas pabora 7

«[Ipurorosnenue, paccMaTpuBaHue
U OTIHCaHUE
MHUKDPOTIPENapaToB KIETOK
[pacTeHU».

JlaboparopHas pabota 8

«HaOironeHne IBMXeHU
[UTOIIa3Mbl Ha TIpUMepe
JTHCTA DII0/ICH».

JlaGoparopHas paboTa
9«CpaBHEHHE CTPOSHHSI KIIETOK
pacTeHuii, J)KHUBOTHBIX,
rpuOOB 1 OaKTEpUii».

[IpaxTrueckas padora 1 Pemenune
DIIEMEHTapHBIX 3214 10
MOJIEKYJISIpHON OMOJIOTHH.

3-4

HToro 3a roa. 35 9 1 0 5

HOPMBI U KPUTEPUU OHEHUBAHUA
OneHuBaHMe YCTHOIO OTBETA YUAILUXCH
OtMmetka "'5" craBuTCS B ciyuae:
1. 3HaHus, NTOHUMaHUs, IITYOMHBI YCBOEHUS 00yJaroMcs Bcero 00bEMa MporpaMMHOIo MaTepuaia.
2. YMeHus BBIJICTATH ITIaBHBIEC IOJIOXKEHUS B U3yYCHHOM MaTepuae, Ha OCHOBaHUU ()aKTOB U PUMEPOB 000011aTh, AeTaTh BHIBObI, YCTAHABIMBATD
MEXITPEIMETHBIE U BHYTPUIIPEIMETHBIE CBSA3H, TBOPUECKHU NPUMEHSET MOJIy4YEHHbIE 3HAHNS B HE3HAKOMOW CUTYalHH.
3. OTcyTcTBHE OMMOOK U HEJOUYETOB MPH BOCIIPOU3BEICHUH 3YUYEHHOI'O MaTepHaa, Py YCTHBIX OTBETaX yCTpaHEHHE OTJENIbHBIX HETOUHOCTEH C



MOMOIIIBIO JOTIOJTHUTENIBHBIX BOIIPOCOB YUUTEs, COOMIOIEHUE KYJIBTYPhl YCTHOU PEYH.
Ormerka "'4"":
1. 3naHue Bcero M3y4eHHOro NPOrpaMMHOI0 MaTepHala.
2. YMeHU# BBIACTATH INIaBHBIC TIOJ0KEHUS B U3yYCHHOM MaTepuale, Ha OCHOBaHUU ()aKTOB U PUMEPOB 000011aTh, AeTaTh BEIBObI, YCTAHABIMBATH
BHYTPUIIPEIMETHBIE CBS3H, IPUMEHATH [10JIyYCHHbIE 3HAHUS HAa IPAKTUKE.
3. HesnauutenbHble (HerpyObie) OMIMOKH U HEAOUETHI IPU BOCIPOM3BEACHUH U3YYEHHOTO MaTepHaia, COOII0IEHIEe OCHOBHBIX IPABUI KYJIbTYPHI
YCTHOM peun.
Otmerka "'3" (YpoBEHb IIPEICTABICHUNA, COUETAIOIINXCS C 3JIEMEHTAMU HAYYHBIX TIOHSTHIA):
1. 3nanue u ycBOeHHE MaTepualla Ha YpPOBHE MUHUMAJIbHBIX TPEOOBAHUI IPOrpaMMBbl, 3aTPYAHEHUE IIPH CAMOCTOSATEIIbHOM BOCIIPOU3BEICHHUH,
HE00X0AMMOCTh HE3HAYUTEIHLHON TIOMOIIH MTPETIO1aBaTellsl.
2. YMenue paboTaTh Ha ypOBHE BOCIPOHU3BEICHUS, 3aTPYAHECHUS IPH OTBETAaX HA BHIOM3MEHEHHBIE BOIIPOCHI.
3. Hanmuue rpy0oii ommoOky, HECKOIBKUX HErpyOBIX MPU BOCIIPOU3BEIEHUH H3YUYEHHOIO MaTepuaa, He3HaYUTeIbHOE HeCOOJII0JIeHE OCHOBHBIX
MIPaBUJI KYJIBTYpPhI YCTHOM peun.
Otmerka "'2"":
1. 3nanue u ycBOEHHE MaTepHalia Ha yPOBHE HIKE MUHUMAIIBHBIX TPEOOBAaHUH MTPOTPaMMBI, OT/JEIIbHBIC MPEICTABICHUS 00 N3YyYEHHOM MaTepuae.
2. OtcyTcTBUE YMEHMH paboTaTh HAa YpOBHE BOCIIPOU3BEICHHS], 3aTPYIHEHHUS IPU OTBETaX Ha CTaHJAPTHBIE BOIPOCHI.
3. Hanmmume HECKONBKHX TPYOBIX OMMOO0K, OOJBIIOTO YHCia HErpyObIX MPU BOCIPOU3BEACHNN H3YYEHHOTO0 MaTepraa, 3HaYnTeIbHOE HeCOO0IeHne
OCHOBHBIX IIPAaBUJI KYJIBTYPBl YCTHOM peyH.
OneHka BbINOJHEHUs] MPAKTHYECKHX (J1a00paTOPHBIX) padoT.
Otmerka "'5"" cTaBuTCS, €CIIM YUCHHK:
1) npaBWIILHO ONIPEACITHII LEITb OIbITA;
2) BBITIOJIHUIT pabOTY B MOJTHOM 00beMe ¢ COOITI0IEHHEM HEOOX0AMMOI TIOCIeIOBATEIbHOCTH MTPOBEACHHS OIBITOB U U3MEPCHHUIA;
3) caMOCTOSITEIBHO U PAIlMOHAIBHO BBIOPAN M MOJTOTOBHJI [UIS OIBITA HEOOXOJMMOE 000PY/IOBAHHUE, BCE OMBITHI IPOBEJ B YCIOBUSIX M PEKHMAX,
o0ecreynBaoUX MOJy4YeHHEe PEe3yIbTaTOB U BBIBOAOB C HAUOOJbIIEH TOYHOCTbIO;
4) Hay4HO TPaMOTHO, JIOTUYHO ONKCAJ HAOIFOICHHS ¥ C(OPMYTHPOBAI BBIBOJIBI U3 OMBITA. B MpeICTABICHHOM OTYETE MPABHIBLHO U aKKYPaTHO
BBITOJIHWJI BCE 3aIMCH, TAOIUIbl, PUCYHKH, IPa(UKH, BEIYHCICHHS U CIENIall BHIBOJIBI;
5) nposBIISET OpraHU3aMOHHO-TPYAOBBIC YMEHUS (IOICPKUBACT YUCTOTY paboUyero MecTa 1 MopsA0K Ha CTOJIe, SKOHOMHO HCIIOJIb3YET PACXO/THbIC
MaTepHabl).
7) SKCTIEPUMEHT OCYIIECTRIISET IO TUIAHY C YUE€TOM TEXHUKHU O€30MaCHOCTH U MPABUII PabOThI ¢ MaTepHaIaMU U 000PYIOBAHUEM.
Otmetka "'4" cTaBUTCS, €CIIM YICHHUK BBITIOJIHWI TpeOOBaHUSA K OIleHKe 'S", HO:
. OTIBIT TIPOBOJIMII B YCIIOBHSIX, HE 00ECIIEUNBAIOIIIX JIOCTATOYHON TOYHOCTH H3MEPEHHIA;
. WK OBLIO JIOMYIIEHO JIBa-TPH HEJ0YETA;
. WM He 0oJiee OTHON HEerpyOoii OIIMOKH M OJTHOTO HEJ0YeTa,
. WIN SKCTIEPHUMEHT MPOBEJICH HE MOJIHOCTHIO;
. WIN B OIIMCAaHUU HAOIIOJEHUI U3 OMbITa JOIYCTUII HETOYHOCTH, BBIBOJIBI C/I€TIall HEMOJIHBIE.

O wpNE



Otmerka "'3" cTaBuTCS, €CIIM YUCHHK:
1. mpaBMIILHO ONPENEIHII IIEJb ONbITA; PA0OTY BBHIIOIHSIET IPAaBUIHHO HE MEHEE YeM HAITOJIOBHHY, OJTHAKO 00BEM BBITIOJTHEHHOW YaCTH TaKOB, YTO
MO3BOJISICT MOJYYUTh MPABUIIBHBIC PE3YIIBTATHI U BBIBOJIBI [0 OCHOBHBIM, MPUHIIMITHAIIEHO BaXKHBIM 3a/1a4aM paOOThI;
2. wm moadop 000pynoBaHUs, 00BEKTOB, MATEPHUATIOB, & TAKXKE PAOOTHI IO HAYATY OIBITA IIPOBEJI C IIOMOIIBIO YYUTEIS; WIIA B XOJI€ MPOBEICHUS
OIBITa ¥ U3MEPEHUI OBLIN JIOMYIIEHBI OIMMOKH B ONMCAaHUK HAOJIOICHUH, (HOPMYITHMPOBAHUN BHIBOJIOB;
3. OTIBIT IPOBOAMJICS B HEPAIIMOHATBHBIX YCIOBUSAX, YTO MIPHUBEIIO K MOTYICHHUIO PE3YJIBTATOB C OOJBIICH MOTPEIIHOCTHIO; MIIA B OTYETE OBLITN
JOMYIICHBI B OOIIEH CII0KHOCTH He 0oJiee IBYX OMIMOOK (B 3aNMCSX SIUHHUII, U3MEPEHUSX, B BBIYUCICHUSX, TpaduKax, TadIuIax, cxemax, u T.]I.) He
MPUHIMITHATEHOTO JUTSl TAaHHOW pabOoThI XapakTepa, HO MOBJIUSBIINX HA PE3yIbTAT BBITTOIHEHUS;
4, nomyckaet rpyoyro ommoOKy B X0/Ie IKCIIEpUMEHTa (B 00bSICHEHUH, B 0OpMIICHUHU PAOOThI, B COOTIOACHUY TIPABUII TEXHUKH 0€30IMaCHOCTH TIPH
pabote ¢ MaTepuasiaMu 1 000pyIOBaHUEM ), KOTOPAst UCTIPABIISETCS 110 TPEOOBAHHUIO YUUTEIIS.
Otmerka "'2" cTaBuTCS, €CIIHM YUCHHK:
1. He onpeneNu caMOCTOSTEIBHO 1IEeJIh OMBITA; BBHITIOIHUI paO0Ty HE TIOJHOCTHIO, HE TIOATOTOBWII HYXKHOE 000pY/I0BaHHE U 00bEM BBIIIOJTHEHHOM
gacTh pabOTHI HE MO3BOJISET C/IENIATh TPABHIILHBIX BEIBOJIOB,;
2. VJIM OTIBITBI, U3MEPCHHUSI, BBIYUCIICHUSI, HAOJIOICHHUS IPOU3BOIUIINCH HEITPABUIIBHO;
3. wiu B xo/1e paboThI M B 0OTYETE OOHAPYKHUIIMCHh B COBOKYITHOCTH BCE HEAOCTATKH, OTMEUYEHHBIC B TPEOOBAHUAX K OIICHKE "3
4. nomyckaet nBe (u 6osee) rpyObie OIMOKHY B XO/1€ IKCIIEPUMEHTA, B 00bSICHEHUH, B 0POPMIIEHUHU pabOThI, B COONIOACHUH MTPABHUII TEXHUKH
0€30MacHOCTH IpU padOTe € BEIIECTBAMU U 000PYAOBAaHHEM, KOTOPbIE HE MOKET HCIIPABHUTH JaXe M0 TPEOOBAHUIO YUUTEIIS.

O1eHKa caMOCTOSITEIbHBIX MUCbMEHHBIX H KOHTPOJIbHBIX PadoT.

Ormertka "'5"" craBUTCS, €CIM YUEHHUK:
1. BeimosHMI paboTy 63 OMMOOK U HE0UETOB;
2) nomycTHia He 0oJiee OJHOTO HeloveTa.
Otmerka "'4" cTaBUTCS, €CIIM YUEHHK BBIIOJIHUI pabOTy MOJHOCTBIO, HO JIOMYCTUII B HEH:
1. ne 6omnee ogHOM HErpyOO# OMMOKHU U OJHOTO HEJIOUETA;
2. unu He 6osiee ABYX HEJIOUETOB.
Otmertka "'3" CTaBUTCS, €CJIM YUCHHK MMPABUIIBHO BBITIOIHMI HE MeHee 2/3 paboThl HITH JOIYCTHIT:
1. e Gonee NBYX TpyOBIX OMINOOK;
2. wim He OoJiee 0JTHOM rpyOOl M OJTHOW HEeTpyOOoi ONIMOKH U OJTHOTO HEJI0UeTa;
3. wiu He 6oJee IByX-TpeX HErpyObIX OIIMOO0K;
4. unu oHOU HETpyOOii OMMOKU U TPEX HEJOUYETOB;
5. WM TIpU OTCYTCTBHHU OIIMOOK, HO TP HATMYHHN YETHIPEX-TIATH HEJJOYETOB.
Otmerka "'2"' cTaBuTCS, €CITH YUCHHK:
1. nomycTui yrcao omMOOK M HEAOUETOB MTPEBOCXOAIIEe HOPMY, ITPH KOTOPOH MOXKET ObITh BbICTABJIEHA OlleHKa "3";
2. VT €CJIH TTPaBHIILHO BBITOJTHIIT MEHEE ITOJIOBUHBI paOOTHI.
OueHka BbINOJHEHHUS TECTOBbIX PA0OT 10 OHOJIOTHM:

OLICHKAa MUHHUMYM MaKCUMYM

S) 90 % 100 %




4 71 % 89 %

3 51 % 70 %

2 0 % 50%

OuenyBaHyie NPOEKTHOM PA0OTELI 10 OMOJOTHH

Qomue TpeGoBAHNS K NPOEKTHO padoTe 10 0M0JI0TMH.
[IpencraBisieMblll IPOCKT JIOJDKEH UMETHh THTYIBHBIN JIUCT C yKa3aHWeM: (paMHUIIUU, IMEHH, OTYECTBA MCIIOTHHUTENS U PYKOBOAUTENS (€ii) MpoeKTa,

Ha3BaHME MIPOEKTa, TOja HaMCaHUs padOThl, yKa3aHUEM Iiesiel U 3a7a4 IPOEKTHOM pabOThL.
CopnepxaHue MPOEKTHOHN pabOThI JOHKHO BKIIOYATh TAKUE Pa3zeiibl, KaK:

. BBEJICHUE, B KOTOPOM 0OOCHOBBIBAETCS aKTyallbHOCTh BHIOPAHHOM MJIM pacCMaTPUBAEMOM MPOOIIEMBI;

. MECTO U BpPEeMsI BBITTOJIHEHHSI pabOTHI;

. KpaTKOE OMHMCAHNE MCIIOJIb3YeMbIX METOJUK C CChIJIKAMHU HA MX aBTOPOB (€CIU TaKOBbIE HEOOXOIUMBI AJisi paObOThI WIIH
HCII0JIb30BAJINCh B HEN);

. CUCTeMAaTU3UPOBaHHBIE, 00pabOTaHHbIE PE3yIbTaThl UCCIEAOBAHUNL;

. BBIBOJIBI, C/ICTIAHHBIE TTOCTIE 3aBEPIIEHIS paOOTHI HAJ TPOEKTOM;

. MPAKTUYECKOE UCIIOIb30BAHHUE PE3YIBTATOB IIPOEKTA;

. COLlMANIbHAs 3HAYUMOCTh ITPOEKTA;

. npuiiokenue: ¢pororpaduu, CXeMbl, YePTEKHU, repOapuu, TAOIUIBI CO CTATUCTUYECKUMU JAHHBIMU U T.JI.

Kpurepuy onieHKy NPOeKTOB 10 0M0I0IHu:

. YEeTKOCTh ITOCTaBJIEHHOMN 1IeIN U 33/1a4;

. TeMaTU4ecKast aKkTyaTbHOCTh U 00bEM HCIIOIB30BAHHOM JTUTEPATYPHI;

. 000CHOBaHHOCTb BBIOPAHHBIX METOIUK JIJIs TIPOBEACHUS HCCIeI0OBaHUN;

. MIOJTHOTA PacKpPBITHS BEIOPAaHHOW TEMBI ITPOEKTA;

. 000CHOBaHHOCTb BBIBOJIOB M UX COOTBETCTBHUE ITOCTABICHHBIM 33/1a4aM;

. YPOBEHb MPEJICTABIICHHBIX JAaHHBIX, MOJYYCHHBIX B XOJ€ UCCIE0BaHUsI BEIOpaHHOHN MpoOsieMbl (00BeKTa), X 00paboTka (mpu
HEOOXOUMOCTH);

. aHaJIN3 TIOTYYCHHBIX JTAHHBIX;

. HaJlm4yue B paboTe BBIBO/IA WIIM MPAKTHUYECKUX PEKOMEHIalui;

. KauecTBO opopMiIeHHs paboThl (Hamuuue (poTomMarepraioB, 3apHCOBOK, CIIMCKA MCIOJIb3YEMOW JTUTEPaTyphl, repOapHbIX

MaTepUajoB K MPOEKTaM 1Mo OOTaHUKE U T.1.).
K[!HTC[!I/II/I OUEHKH BLICTVIIJICHUS JIOKJATYMNKA 110 3AIIUTE TIPOECKTA:

e 00OCHOBaHHOCTbH CTPYKTYPHI AOKJIA/a;

(] BBIYJICHCHUC I'NITAaBHOT' O,

e TOJHOTA PACKPBITUS BEIOPAHHOW TEMATUKH UCCIIEIOBAHUS TIPU 3aIUTE;

e  HCIOJb30BaHKE HATJISAIHO-WILTIOCTPATUBHOIO MaTepUaa;

e  KOMIETEHTHOCTh, 3PYAUPOBAHHOCTh JOKJIAJ4YMKa (BBICTYIMAIOLIET0) U YMEHUE €ro ObICTPO OPHEHTHUPOBATHCS B CBOEH paboTe MpH OTBETax Ha
BOIIPOCHI, 33/I1aBaeMble KOMUCCHEH (WICHAMH JKIOPH HIIH SKCTIEPTHON KOMHUCCHEH);



e YpPOBEHb NPEACTABICHHS [OKJIaAa IO MPOEKTYy (yMEHUE MOJb30BaThCS MPU HU3JIOKEHUHM JOKJIaJa M OTBETaX Ha BOIMPOCH MaTepHaTIaMH,
MOJIY4YEHHBIMH B XOJI€ MCCIIEIOBAHUs), YETKOCTh U SICHOCTh IIPH OTBETAaX Ha BCE BO3HUKAIOUIME B XOJE JIOKJIAJa BOMPOCHI MO MPOEKTY, UYTO
SIBJIIETCS HEOTHEMJIEMBIM TOKa3aTeJIeM CaMOCTOSTEIbHOCTH BBITIOJIHEHUS paOOThI 110 BEIOPAHHOM TeMe.

Jlutepatypa u cpencTBa o0yyeHus:

[Iporpamma: IIporpamma no 6uosoruu 1ist 061eo0pa3zoBaTeNnbHbIX KO (cOopHUK bronorus. Paboune nmporpammel. [Ipenmernas nunus

yueOHNKOB «JInHus xu3Hm». 10—11 kmaccer: yue6. mocodue aiis 001eo0pa3oBaTeIbHBIX. OpraHu3alnii: 6a30Bbiid ypoBeHb / B. B. Ilaceunux, I'. I
[IBenos, T. M. Epumosa. — M. : [Ipocsemenne, 2017

Vuebuuk: buonorus. O6mas 6uoorus. 10-11 ki1.: yueOHuK s 00meodpaszoBarenbHbiX yupexaenuii / A.A . Kamenckuii, B.B.ITaceunuk,
A.M.Pybuos: - M., I[Ipocemenue. 2020

DJIeKTPOHHBIE PECYPChI:

1. «Enunas xomnekims Lupposbix O6pasoBarensHbix PecypcoB» (Habop mudpoBbix pecypcoB k yueOnukam muaun [lonomapeoii M.H.) (http://school-
collection.edu.ru/).

2.Wwww.bio.1september.ru— razera «buosorus» -npunoxenue K «1 ceHTaopsi».

3.http://bio.1september.ru/urok/ -Marepuaist kK ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/[aH CalT, ObLIH OMyOIMKOBaHbI B ra3ere "buosorus”. ABTOpaMu caiita
npoJieniana 0oJibIasi padboTa Mo CUCTEMATU3UPOBAHMIO Ia3€THBIX CTATEH C YYETOM IIKOJBLHOM yU4eOHOMN MporpaMMel 1o npeamery "buonorus".

4. www.bio.nature.ru — Hay4Hble HOBOCTH OHOJIOTUH

5.http://ebio.ru/ - Dnexrponnsrii yueonuk «bromorus». ComepKuT Bee paszaeisl OHOI0rHH: O0TaHUKY, 300JI0THIO, AaHATOMHIO M (PU3HOIOTHIO YeJIOBEKA, OCHOBBI
IMUTOJIOTUHN U TCHETHUKHU, 3BOJIIOITMOHHYIO TCOPHUIO U 3KOJIOTUIO. Moxet 6LIT]) PEKOMCHIOBAH yUalluMCs IJIid CaMOCTOSTEIILHOMN pa6OTbI.

6.http://www.gbmt.ru/ - TocynapctBenHblit buonoruueckuii myseit um. K. A. TumupsizeBa. BupryanbHsie skckypcuu: JKuBoTHble B Mubax u jgerennax, JKuBoTHbie-
cTpoutenu, 3abota o moroMctBe, OnacHsie )kuBOTHBIE. L{ndpoBbie kKonuu GoHAa My3est MOTYT OBITh HCIIOIB30BaHbI B KAYECTBE HILTIOCTPAIAN



http://school-/
http://www.bio.1september.ru/
http://bio.1september.ru/urok/
http://www.bio.nature.ru/
http://ebio.ru/
http://www.gbmt.ru/

Kanenoapno - memamuueckoe nnanuposanue «sHOJTOTHA._10 KJIIACCy
1 yac B Hexemt0, Beero 35 4 (6a30Bblil YPOBEHb)

Ne
n/n

Tema ypoka/ Tun ypoka

O0yu-
el ¢
OB3

Ilnanupyemble 00pa3oBaTesibHbIE Pe3yabTaThI

(8 coorBercTBIH ¢ PT'OC) Hara
npeAMeTHbIE MeTanpeaMeTHbIe JMYHOCTHDIE mia | gakr
YV

BBenenue (54.)

buoiiorus B cucreMe Hayk

Beoonwiii
Axmyanuzayus 3nanuti

1/1

212 OObeKT u3ydeHust Ouosorun
beceoa c anemenmamu obwsicnenus,
cocmasnenue mabauyvl

3/3 MeTo/ 16 HAYYHOTO

MO3HAHUS B OMOJIOTHUN
Jladoparopnas pabora 1
«HMcnoab30BaHue pa3InYHbIX
METOA0B NpPH

H3YYeHNH OHOJIOTHYECKUX
00beKTOB

Kombunuposanmuwiii.

HNwmetp npeacraBiieHUe o
OHMOJIOTHH, KaK HayKe O
KHUBOU MPUPOJE; O
npodeccusx, CBSI3aHHBIX C
Ouosorueil; 06 ypoBHEBOI
OpraHu3aIiH KUBOU
MPUPO/IBL.

3HaHue OMOTOTHYECKUX
HayK U 00bEKTOB MX
n3y4yeHusl. 3HaHHe
MIPU3HAKOB KUBBIX
OpPraHU3MOB, YMEHUE 1aBaTh
UM XapaKTEePHUCTHKY.
Paznuuenune o0bEKTOB
YKABOU U HE)KUBOU
MpUPOABLI. 3HAHUE U
coOJTr0IeHNE TTPaBUIT
paboThI B kKaOuHeTe
OouosoTHH

OnpenensiTh MeCTO OHOJIOTUU
B cucTeMe HayK. OI[eHUBATh
BKJI]] Pa3JIMYHbIX YUCHBIX-
OMOJIOTOB B pa3BUTHE HAYKU
OHoIorun

BEI7EIATE OCHOBHEIE METOIBI
OHOJIOTHYECKUX
HCCIIEIOBAHNH.

OOBACHATEH 3HAYEHHE
OMOJIOrUH JJI1 IIOHUMAaHUS
HAYYHON KapTHHBI MUpa
CocraBjicHHE HAa OCHOBE
paboTHI

C Y4eOHUKOM U IpYTUMH
UH(GOPMaIMOHHBIMU
HCTOYHUKAMH CXEMBI,
PacKphIBAIOLIEH ATaIbI
MPOBEACHUS

Hay4HOT'O UCCIEAOBaHUS U UX
B3aMMOCBS3b.

YMeHnue onpeaensTh Ueilb
ypOKa U CTaBUTh 33Ja4H,
HeOOXOINMBIE IS €€
JIOCTHOKCHHSL.

YMeHne BOCIIpUHUMATD

Bocnuranue y
y4aluxcs 4YyBCTBa
rOpIOCTH 32
POCCHICKYIO
OHOJIOTUYECKYIO
HayKy.
Ilo3HaBaTeabHEIN
HMHTEPEC K
€CTECTBCHHBIM
HayKaMm.
Ilonmmanmne
MHOrooOpasus u
€IUHCTBA KUBOU
PUPOJBI HA
OCHOBAHMH 3HAHHUU O
MpU3HAKaX KUBOTO.
Peanmzanun
STUYCCKUX
YCTaHOBOK TIO
OTHOIIICHUIO K
OMOJIOTMYECKUM
OTKPBITHSIM,
HCCICAOBAHUSAM U UX
pe3yabTaTam;




4/4

buonoruueckue cuctemsl
Y UX CBOMCTBa
Jladoparopnasi pabora 2

«MexaHU3MBbI CAMOPEryJIsIINI).
Kombunuposanmuwiii.

UH(OpMAIIHIO Ha CITYX,
paboTaTh B cOCTaBe
TBOPYECKHX TPYIIIL.

5/5 O06001maronuii ypoxk no reme:
«buoJiorus B cucreme
HayK. MeToabl HAYy4HOT 0
TO3HAHUS B OHOJIOT MY
(KOHTPOJILHBI TecT 1)
Ypox 0606wenus u cucmemamuzayuu
3HAHUU

Mouiekyasipablii ypoBenb (13 u.)
1. MoekyIspHbIA YPOBEHb: 3HaTh OCHOBHBIC METO/IbI OmnpenessiTh IPEAMET, 3a/1a4i | YMETh OOBSICHSITD

6/1 001Ias XxapaKTepuCTHKa U3YYCHUS KJICTKH; HMETh U METOJIbI HCCIICIOBAHUS HEOOXOAUMOCTh
Vpox usyuenus u nepsuunoeo MPEACTABIEHUE O LUTOJIOTUH KaK HAYKH. 3HAHUM O KJIETOYHOU
SaKpennenus sHanuil MOJIEKYJIIPHOM YPOBHE OOBACHATH 3HAUEHUE TEOPHUH IS

712 Heopranuyeckue BewecTsa: OpraHu3aIu IIATOJIOTMYECKUX [IOHUMAaHUS
BOMa, comt JKUBOTO. 3Harh UCCIICIOBAHMIA 1Tl Pa3BUTHS | €IUHCTBA CTPOCHUS
Kombunuposannoiit COCTaB, CTPOEHHE U OMOJIOTHH U APYTHX 7

GYHKIIMH OPraHUYECKUX OMOJIOTHYECKUX HAYK (GYHKIIMOHUPOBAHHUS

8/3 JIMTUIBI, MX CTPOCHHUE U BEIIIECTB, BXOIAIINX B OOBACHSTH 3HAYCHUE OpPraHUYeCcKOTro
byHKINN. COCTaB JKHBOTO; KJIETOYHOM TEOPUH ISt MHpa.
Kombunuposannblii 3HaTh OIpe/Ie/ICHIE pa3BUTHS OHOJIOTHH Ognanenue

9/4 VIIIeBO/IBL, HX CTPOEHHE U OCHOBONOJIArAKOMIHX CpaBHUBATh XUMHUYECCKUI UHTEIUIEKTYaIbHBIMH
byHKIHH. TTOHSATHIA COCTaB JKHUBBIX OPraHU3MOB YMEHHSIMHU:
Kombunuposanuiii aTOMBI U MOJIEKYJIBI, U TeJT HEXKHUBOU MTPUPOJIBI, JIOKa3bIBATh,

OpraHUuYeCcKue u JICNIaTh BHIBOJIBI HA OCHOBE CTPOHTH
HEOpPraHUYECKHUE BEIIECTRA, cpaBHeHus. OOBACHATH paccyxaeHus,

10/5 benku, coctas u KOBAJIEHTHAS POJIb HEOPTAHMYIECKUX U aHAJIM3UPOBATD,
CTPYKTYpa. Kombunuposanuwiii , CBSI3b, MAKPOIJIEMEHTBI, OpPTraHHYECKHUX Jie7IaTh BHIBOJIBI.
sbl00poutan nposepra mempaoe MHKPODJIEMEHTEI, BEILECTB B KIETKE ChopMHUpPOBaHHOCTE

11/6 benku. @yHKImU OETKOB OHMOTIOIMMEPHI: XapaxkTepu30BaTh KJIETKY KaK | MO3HABATEIbHBIX
KomOuunpoBanublii TOMOIOJIUMEPHI 1 CTPYKTYPHYIO €IUHHUILY MHTEPECOB U

12/7 JlaGopaTopHnasi padora 3 TeTePOIOINMEPHI. KUBOTO. MOTHBOB,

«O0Hapy:xeHune




JIunuaoB, yrieBoaoB, 0€JIKOB C
MOMOIIBLI0 KAYeCTBEHHBIX
peaxuuin

YPOK ~NpaKmuKym

13/8

®epMeHThI - brosornyeckue
KaTaJIn3aTopHl.
JladopaTopnasi pabora 4
«Karanutuueckas
AKTUBHOCTH (pepMEHTOB (Ha
npumepe

amMuJiIa3bl)»

Kombunuposannwiii

14/9

O06001maronuii ypoxk mo reme
«XHUMHYECKHI COCTAB KJICTKIN»

(KOHTPOJILHBII TecT 2)
Ypoxk 0bo6wenus u cucmemamuzayuu
SHaHU

15/10

HYKJ'ICI/IHOBBIC KHUCIIOTHI.
JIHK u PHK

Kombunuposannwiii

16/11

AT® u apyrve HyKJICOTHUBI.

Butamunbl
Kombunuposannwiii

17/12

Bupycst

Kombunuposannuii.

Oco6eHHOCTH XUMUYECKOTO
COCTaBa )KHUBBIX
OpPraHU3MOB.
Heoprannueckue u
BeiecTBa. Posb BobI,
MHUHEpAIbHBIX COJIEH B
OpraHu3sMe.

OcobeHHOCTH XUMUYECKOTO
COCTaBa KHUBBIX
OpraHU3MOB.
Opranuyeckue BELECTBA.
Posb yrieBonoB, munuios,
0€JIKOB, HYKJICMHOBBIX
kucinot, AT® B opranuzme
Mexanusm geiicTBus
KaTaJu3aTopoB B
XUMHUYECKHUX PeaKIUsX.
DHeprust akTUBAIUH.
Crpoenue pepmeHTa:
AKTUBHBIN LIEHTD,
cyOcTpaTHas
cneuu(UIHOCTb.
KodepmeHTs!.

Otnnuust GepMEHTOB OT
XUMHAYECKUX
KaTaJIn3aTopoB. benku-
aKTUBATOPbI U OEIKU-
MHTHOUTOPBI

3HaTh 0 BUpycax Kak
HEKJIETOYHBIX (hopMax
KU3HU.

Pa3BuTHE TO3HABATEIHHOIO
HWHTEpeca K

W3YYCHUIO OMOJIOTHH H
MEXKITPEAMETHBIX

3HAHUH NPU U3yYEHUHU
Marepuaia o

XHMHUYECKHX CBI3IX B
MOJIEKYJIaX BEIECTB,
HCKYCCTBEHHOM ITOJTyYEHUHN
OpTraHUYECKUX

BEIIECTB U JIp.

Pemenue Onojiornyeckux
3a7a4 B LEIIX

oAroToBKH K EI'D.
[IpoBoauTH OHMONOTHYECKHE
HCCIIEA0BAaHUA U JelaTh
BBIBOJbI HA OCHOBE
MOJIYYEHHBIX PE3YJIbTATOB.
HpI/IMeHSITL MOACIN U CXEMBbI
JUIsl  pelieHus  y4eOHBIX H
IMIO3HaBATCJIbHBIX 3a/1a4,
Buasets npuémamu
CMBICJIOBOI'O YTCHHUH,
COCTABJIATH TE€3UCHI U IIJIAHBI -
KOHCIIEKTHI [0 pe3yJIbTaram
ureHus; KIacCU(UIIUPOBATh U
BBIOMPATh KPUTEPHUH JIJISI
KJaccudukanuu.

HaIpaBJICHHBIX Ha
U3Y4YEHUE TEMBI.
Bnanenune
COCTABJISIOIINMU
y4eOHo-
HCCJIEIOBATEIIhCKOM
JIeSITEILHOCTBIO.
VYMeTs 00BSICHATE U
MIPUMEHSTh 3HAHUS B
MPAKTUYECKOU
JIeITeIILHOCTHU
VYBaXXUTEILHO
OTHOCHTBCS K
YUUTEIIO U
OJIHOKJIACCHUKAM.
Haxonute BeIXOO 13
CIIOPHBIX CUTYallUH.
Kputnunoe
OTHOIIIEHUE K CBOUM
MOCTYTIKaM,
OCO3HaHHE
OTBETCTBEHHOCTH 34
HX IIOCIICACTBHSL.
ITonumanue
3HAUEHUS O0yUEHUS
JUIST TOBCETHEBHOM
JKHM3HH.
dopmMHpoBaHHE
COOCTBEHHOM
MTO3UIINH TT0
OTHOIIICHUIO K
OHOJIOrNYECKOM
uHpOpMaLuy,
MOJTy4aeMoiu
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O6o0maromuii ypox mo reme
«MoJ1eRyNpHbIi YPOBEHb
OPraHu3anyy >KUBOM NPHUPOABD»

(KOHTpOJIBHBI TecT 3)
Ypox 0b60bwenus u cucmemamuzayuu
3HaHUtl

U3 pa3HbBIX
HMCTOYHHUKOB.
PasButne
MM03HABATEJILHOTO
HWHTEpeca IpH
U3Y4CHUU
JIOTIOJTHUTEILHOT'O
Martepuaia
ydeOHHKa

Kaerounsiii ypoBenn (17 4.)

19/1

KieTounslii ypoBeHb: 00IIas
xapakrepucrtuka. Knerounas
TEOpUs

JlabopaTopnas padora S
TexHUKAa MEKPOCKONIMPOBAHMS
«CpaBHeHHE CTPOEHMS KJIETOK
pacTeHui, KUBOTHBIX

rpudoB u 6akTepuii mojg
MHKPOCKOIIOM Ha

roTOBbIX MUKpONIpenapaTax u

HX OIIMCAHUE).
Beoonuuii. Akmyanuzayus 3nanuti

20/2

CrpoeHue KIeTKH.

Knerounas memOpana.
[urommna3ma. Kietounsiit
uentp. Lurockener
JlaGopaTopHnas padora 6
«Haomonenue

IUIa3MOJIH3a U 1elIa3MoJ43a B
KJIETKaX

KOKUIIbI .]'IyRa».
beceoa

21/3

Pu6ocomsr. Snpo

DHIOoILIa3MaTHYECKAs CETh.
Kombunuposannuwiii.

3HATHE OCHOBHEIE METOIBI
W3YYICHHUS

KJIETKH, OCHOBHBIE
MOJI0KEHHUS KIICTOYHOMI
TEOPUH; UMETh
MIPEJICTABIICHHE O
KJIETOYHOM YPOBHE
OpTaHH3AINH KUBOTO
Onpenenenue
OCHOBOITOJIArarOINX
MOHSATHH:

LIUTOJIOTHS, METOIbI
W3Y4YEeHHUS KIETKH,
yIbTpaeHTpU(PyTHpOBaHHE,
KJIETOYHas

TEOPHS.

3HATh 0COOCHHOCTHU
CTPOCHHS KJICTKH SYKApPHOT
Y TIPOKAPHOT.

CTpoeHue KIETKH.
CX0/JICTBO MPUHITUIIOB
MTOCTPOCHHMSI KJIICTKH.
OCHOBHBIE YaCTH U
OpPTaHOUIBI KJICTKH, UX

Onpenensarts NpeaMET, 3a1a91
Y METOJIbI UCCIICIOBAHUS
[UTOJIOTUU KaK HAyKH.

OOBICHATH 3HAUYCHUE
IUTOJIOTUYECKUX
WCCJIEOBAHMM IS Pa3BUTHS
OMOJIOTUH U APYTHX
OMOJIOrMYECKUX HayK

OOBSCHATH 3HAUCHUE

KJIETOYHOW TEOPUH IS

pa3BUTHUS OHOJIOTUI

XapakTepu30BaTh KIETKY Kak

CTPYKTYPHYIO €IUHUILY
KHUBOTO.

Brigensts cyiecTBeHHbIC

MIPU3HAKHA CTPOSHUS KJICTKH.

Paznuyath Ha Tabnunax u

TOTOBBIX MUKpOIIpEnapaTax

OCHOBHBIE YacTH U
OpPTaHOUIBI KIICTKH.

HaoOmronmats u

OITMCHIBATh KJIICTKH Ha
TOTOBBIX MUKpOIIpernapaTax

OOBSCHATD 0COOEHHOCTH

VYMeTh 00BSCHATH
HEOOXOJIMMOCTE
3HAHUM O KJICTOYHOMU
TEOPHH JIJIst
IIOHHUMAaHUSA
€MHCTBA CTPOCHUS
51

(G YHKIIMOHUPOBAHUS
OpraHUYECKOI0
MUpa.

OgnageHue
WHTEJUIEKTYaTbHBIMH
YMEHUSIMHU:
JIOKAa3bLIBaTh,
CTPOUTH
paccyXeHus,
aHAJIM3UPOBATh,
JIeJIaTh BEIBOJIBI.
CdopmupoBaHHOCTH
IMO3HABATEJIbHBIX
UHTEPECOB U
MOTHBOB,
HaIlpaBJICHHBIX Ha
H3YYEHUE TEMBI.
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Bakyonu. Kommiekc
I'onpmxu. JInzocoMel.
Jladoparopnasi pabora 7
«IIpurorosjenue,
paccMaTpuBaHHeE U ONMCAHHE
MHKPOINPenapaToB KJIETOK

pacTeHui».
Kombunuposanmuwiii.

23/5

MurtoxoHapuu.

[Tnactuapl. Opranouasl
nBmkenus. Kinerounsie
BKJIFOUEHHSL.

Jladoparopnasi pabora 8
«Ha0aoaenne

JBWKEHHS IUTOILIA3MBI Ha
npuMepe JUCTa

JI0EH.
Kombunuposannviii.

24/6

Oco0eHHOCTH CTPOEHHUSI KIIETOK
IPOKapHUOTOB U

9YKapHOTOB.

JlabopaTopHnasi pa6ora 9
«CpaBHeHue

CTPOEHHH KJIETOK PacTeHHui,
JKHUBOTHBIX,

rpu0oB 1 0aKTepHiD).
Kombunuposannutii

25/7

O0o0maromuii ypok no reme
«Oco0eHHOCTH CTPOCHHS
KJI€TOK KUBBIX OPraHu3mMoB»

(KOHTPOJILHBIH TecT 4)
Ypox 0b60bwenus u cucmemamuzayuu
3HaHUtl

byHKIAH

Ornpenenenue
OCHOBOMOJIAraroumx
MOHSTHUM,
XapaKTEePU3YIOIIHNX
0COOCHHOCTH

CTPOCHHS OPTaHOMI0B
KIICTKH.

3HaTe 00 0OMEHE BELIECTB U
MIPEBPAICHUE SHEPTUN KaK
OCHOBE KM3HEAESITeTbHOCTH
KIICTKH.

HNwmets npencrasnenue o
TeHEe, KOJI0HE, aHTUKO/I0HE,
TPUILIETE, 3HATD
0COOEHHOCTH MPOLIECCOB
TPaHCISALUU U
TPAHCKPHUIIIUH.

3HaTh CIOCOOBI TUTAHUS
OpPTaHHU3MOB.

Nwmets npencrasnenue o
(hazax MuTO3a, Mporecce
pEeAYIUTMKAINH, )KU3HEHHOM
LUKJIEe KJIETKH, UHTep(daze
3HATh MPOLECCHI
KU3HECATCIIEHOCTH
KIICTKU.

Onpenenenue
OCHOBOTIOJIAraroIuX
TTOHSITHH:

0OMEH BEIIIEeCTB,
SHEPTreTUYECKUil OOMEH,

KJIETOYHOT'O CTPOEHUS
OpraHu3MoB. BBIABIATH
B3aUMOCBSI3H MEXIY
CTpOCHUEM U (QYHKIHSIMU
KJIETOK.

[TpoBOaUTH OMOTOTHYECKHE
UCCIIEIOBaHMs U JIe1aTh
BBIBO/IbI HA OCHOBE
HOJY4YEHHBIX pe3yJIbTaToB.
CpaBHUBATh CTPOEHHE
9YKapHOTHYECKUX U
POKAPUOTUIECKHUX KIIETOK
Ha OCHOBE aHaJIM3a
MOJYYECHHBIX TAHHBIX
Briensrte cyniecTBeHHbIE
IIpU3HAKU MPOLIECCOB OOMEHA
BEILIECTB.

OOBACHATH KOCMUYECKYIO
ponb GOoTOCUHTE3A B
ouocdepe

Bbinensars cymecTBeHHbIE
MIPHU3HAKH TTpoIiecca
O6uocuHTe3a OEIKOB U ero
MeXaHU3M

Beinensars cymecTBeHHbIE
MIPHU3HAKH TIPOIIECCOB

KUA3HEIEATEIIbBHOCTH
KJIETKH.

OOBSICHSTD MEXaHU3MBbI
peryisinuu MIPOLIECCOB

JKU3HENEATEIILHOCTHU B
kieTke. OnpenensTe MUTO3

Bnanenune
COCTAaBJISIOIIAMU
y4eOHo-
HCCJIEIOBATEIIhCKOM
JIeSITEILHOCTBIO.
VYMeTs 00BSICHATE U
MIPUMEHSTh 3HAHUS B
MPAKTUYECKOU
JIeSITEIILHOCTH
YBaXUTEIBHO
OTHOCHTBCS K
YUUTEIIO U
OJIHOKJIACCHUKAM.
Haxonute BeIXOO 13
CIIOPHBIX CUTYallUM.
[IponykTuBHOE
oO011eHuE U
B3aNMOJICHCTBHE

B TIpoIiecce
COBMECTHOM
yueOHOU
JIEeSITeIIbHOCTH C
Y4ETOM NO3ULUU
Apyrux
YYaCTHUKOB
NeSATEITLHOCTH TPH
o0CyXIeHUU
BIIUSHUS
HapKOT€HHBIX
BEISCTB HA
MIPOILIECCHI B KIIETKE.
Hcnonn3oBanue
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OOMeH BellecTB U IpeBpaIeHHe

SHCPTHU B KIICTKE.
Ypox usyuenus u nepsuunozo

3aKpenjieHus 3HAHUIL.

2719 DHepreTuyeckuii OOMeH B
KJICTKE.

Kombunuposanmuwiii.

28/10 THUIIBI KJICTOYHOTO TUTAHUS.
®DOTOCHHTE3 U XEMOCHHTE3.
Kombunuposanmuwiii.

29/11 [TnacTuyeckuii o0OMeH: OMOCHHTE3
0eKoB
Kombunuposanmuwiii.

30/12 Perymnsuus TpaHCKpUnuuy u
TPAHCISIUU B KIETKE
U OpTaHU3ME.
Kombunuposanmuwiii.

31/13 Jlenenue kineTku. MuTo3.
Kombunuposannutii.

32/14 Jlenenune kiaeTku. Melios.

[TonoBble KIETKH
IIpakTnyeckasi paéora
«Pemenue 31eMeHTaApHBIX 32124

10 MOJIEKYJISIPHOI OHOJIOTHMY.
Kombunuposanmuwiii.

IUTACTUYECKHIT 0OMEH,
MeTadoau3M. ['uKoIu3.
Knerounoe ppixanue. [uki
KpeOca.

JlpIxaTenpHas Lelb.
OKHCIUTEIEHOS
dhochopmmupoBaHue.
Nwmers npeacrasnenue o

THUIIAX KJICTOYHOI'O IIMTAHHA:

(hOTOCHHTE3 ¥ XEMOCHHTE3
3HaTh, KaK MPOUCXOJISAT
OCHOBHBI€ JTaIIbI
ouocuHTEe3a OeKa.
XpaHeHue, repenadya u
peanu3anus
HACJICICTBCHHOM
nH(popManuu B

KJIeTKE. YMETh
MOJIb30BaTHCS
FEHETHYECKHUM KOOM.
Pemats Ononoruueckue
3a7a4M, CBSI3aHHbBIE

C OlpeIeIICHHEM
MOCIE0BATEILHOCTH
HYKJIEMHOBBIX KHCIIOT U
YCTaHOBJICHUEM
COOTBETCTBUM MEXAY HEH U
MOCJIE0BATEILHOCTRIO
AMHHOKHCIIOT B

MENTH/E.

3aJ1a4¥ 10 MOJIEKYJISIPHOM
ouooruu

KaK OCHOBY 0€cCI10JI0r0
Pa3MHOKEHHUS U poCcTa
[Toctpoenue MeHTAIbHOM
KapThbl NOHATUHI
OTpakarollen CyIHOCTb
I10JIOBOTO

Pa3MHOXEHHSI OPTaHU3MOB.
[IpoaykTrBHOE OOIICHUE U
B3aUMOJICHCTBUE

B IIPOLIECCE COBMECTHOM
yueOHOU

NESTENIbHOCTH C yYETOM
MO3UINH IPYTUX
YYaCTHUKOB JI€SITEIIBHOCTH
pu 00CyKIeHUU
BOIIPOCOB MEHOTHUYECKOIO
JeJICHUs KIETKU.
OBnazeHue MeToIaMu
HAy4HOI'O [TIO3HAHUS B
MPOIIECCEe CPABHUBAHUS
MPOLIECCOB MUTO3a U
Me€i103a, TPOLECCOB
00pa3oBaHUs MYKCKHX U
YKEHCKHX IOJIOBBIX KJIETOK y
YeJI0BeKa.

JleMoHCTpanust HaBBIKOB
M03HABaTEIbHOU
pednexkcun

cpeacts UKT B
pelieHun
KOIHUTHBHBIX,
KOMMYHUKATUBHBIX
u
OpTraHU3aIMOHHBIX
3azad.

Osnanenue
METOJJaMH Hay4HOTO
MO3HAHUS,
UCIIOJIb3YEMBIMU
pyu OMOJIOTUYECKUX
UCCJICJIOBAaHMSIX B
nporecce
BBITIOJTHEHUS
71a00paTOPHBIX
pabor.
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O6o0mamuii ypox no reme
«KJ1eTo4HbIi YPOBEHb
OPraHM3alMHU )KUBOM MPUPOABI»

(KOHTPOJIBHBIH TecT 5)
Ypoxk ob6obwenus u cucmemamuszayuu
3HaHUtl

34/16

O6o06maromuii ypok
KOH(EpEHIIHS 10 UTOTaM
y4e0HO-HUCCIIE0BATEIIbCKON

u HpOGKTHOﬁ NCATCIIBHOCTHU
Ypok 060bwenus u cucmemamuzayuu

35/17

Opranusanus noaroToBKU
k EI'D

Ypoxk 0bo6wenus u cucmemamuzayuu
SHaHU




