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AHHOTanus K padoudeii nporpamme no buosornu 10-11 kiaace

Pa6ouas nporpamma no ouosoruu ajs 10-11 kiraccoB cocTaBieHa B MOJTHOM
COOTBETCTBUM C HOPMATUBHBIMU JIOKYMEHTaMU:
-OenepanbHBIM KOMIIOHEHTOM ['0Cy1apCTBEHHOTO CTaHIapTa CPEAHETO
(mosHOTO) 001IeTO 0Opa3oBaHus (0a30BBIN YPOBEHB),
- [IpumepHoOI mporpaMMoi 0 OMOJIOTHH CpeAHEro (MOJHOT0) OOIIEro
o0pa3oBaHuUs
- IIporpammoii kypca «buosorus. 10-11 knacce» aBTopoB Ilaceunuk B. B.,
[eBnos I'. I' // buonorus. 10- 11 kiaccel: TMHUS Y4€OHUKOB «JIMHUS KUZHUY.
10—11 xmaccei: yue0. mocobue /ist 001eo0pa3zoBaTeIbHbIX. OpraHu3aluii: 0a30BbIH
ypoBeHb / B. B. [laceunuk, I'. I'. llIBerioB, — M.: [IpocBemenue, 2021.
PaGouas nporpamma juist 10-11 xaccoB npeaycmaTpuBaeT oO0ydeHre OMOJIOTHH
B 00béMe 1 vac B Henemto B 10 kimacce (344) u 1 yac B Henento B 11 kinacce(34u).
[enu u 3a7aun yueOHOTO Kypca:
® OCBOCHHE 3HAHUI O OUOJOTUUECKUX CUCTEMaX (KJIETKa, OpTraHu3M, BU/I,
AKOCHCTEMA);
® HCTOpPUHU PA3BUTHUS COBPEMEHHBIX MPEICTABICHUN O )KHUBOM IPUPO/IE;
BBIIAIONINXCS OTKPBITHSIX B OMOJIOTMYECKON HAYKE;
® poJu OMOJOTUYECKON HAYKU B (DOPMHUPOBAHUH COBPEMEHHOMN €CTECTBEHHO
Hay4YHOU KapTUHBI MUPA;
® METOJIaX HAyYHOTO MO3HAHUS;
® OBJIaJICHHE YMEHUSMHU OOOCHOBBIBATH MECTO U POJIh OMOJIOTMYECKUX
3HAHHUM B MPAKTUYECKOU JIESITETBHOCTH JIFOJIEH, PA3BUTUHA COBPEMEHHBIX
TEXHOJIOT UM,
® [IPOBOJIUTH HAOIIOJEHUS 32 SKOCUCTEMAMH C IIEJIbI0 UX OMHUCAHUS U
BBISIBJICHUS] €CTECTBEHHBIX M AHTPOIOTEHHBIX N3MEHEHUN;
® HAaXOJUTh U aHAJIU3UPOBATH HHPOPMAITUIO O KUBBIX OOBEKTAX; PA3BUTHE
M03HABATEJIbHBIX UHTEPECOB, HHTEIVIEKTYaIbHBIX U TBOPUECKUX
CITIOCOOHOCTEH B IIPOIIECCe U3YUEHUSI BBIIAIOITUXCS JOCTHKEHUN
OMOJIOTUH, BOIIEAIINX B OOIIEYETIOBEYECKYIO KYJIbTYPY;
®  CII0XHBIX U POTUBOPEUYUBBIX MYTEH Pa3BUTHUSI COBPEMEHHBIX HAYUHBIX
B3IUISIIOB, HUJIEH, TEOPUI, KOHIIENIUN, PA3TUYHBIX TUIIOTE3 (O CYIIIHOCTH U
MIPOUCXOXKJICHUN KU3HH, YEIOBEKA) B XOJ€ pabOThI C pa3IMUHBIMU
MCTOYHUKAMU UH(OOPMAITNH;
® BOCHUTaHUE YOCKIAEHHOCTH B BO3MOKHOCTH TTO3HAHUS KUBOW TIPUPO/IHI,
HEO0OXOUMOCTU OEPEKHOTO OTHOIICHUS K MPUPOIHOM Cpejie,
COOCTBEHHOMY 3JI0POBBIO;
® YBAXXCHUS K MHCHHIO OMITOHEHTA P 00CYKIEHNN OMOJIOTUYECKHIX
npo0iem;
® ICIOJIb30BaHKHE MPUOOPETEHHBIX 3HAHUI U YMEHUH B IMMOBCEIHEBHOM
YKU3HU U1 OLIEHKH MOCIEACTBUN CBOEH JESITENBHOCTH IO OTHOLIEHHUIO K
OKpYXalolllel cpejie, 310POBbIO APYTUX JH0JeH U COOCTBEHHOMY



3I0pPOBBIO; 00OCHOBAHUS U COOTIOJICHUS Mep MPO(UIAKTUKH 3a00JI€BaHUM,
paBuJI MOBEJICHUS B PUPO/IE.

Kypc Guonoruu Ha cTyneHH cpeiHero (MOoJIHOT0) 0011ero oopa3oBaHus Ha
0a30BOM YpOBHE HalpaBiieH Ha (POPMUPOBAHUE Y YUALIUXCS 3HAHUM O )KUBOM
npupoe, e€ OTIIMYUTENBHBIX TPU3HAKAX — YPOBHEBOM OpraHU3alluU U SBOJIOIUH,
M03TOMY MPOrpaMMa BKJIIOYAET CBEJCHUS 00 00IINX OMOJOTHYECKUX
3aKOHOMEPHOCTSIX, POSBIISIONINXCS HA PAa3HBIX YPOBHSAX OpPraHU3alliy )KUBOU
TIPUPOJIBI.

B pesynbraTe n3yueHus OMOJIOTHUH Ha 0a30BOM YPOBHE YUEHUK JOKEH
3HATh/TIOHUMATh OCHOBHBIE TIOJIOKEHUSI OMOIOTMYECKUX Teopuid (KJIeTouHasl,
sBosmrorinoHHas Teopust Y. lapeuna); yaenus B.W. Bepranckoro o 6mocdepe;
CYLIHOCTb 3aKOHOB . Mennensi, 3akoHOMEPHOCTEH N3MEHYHBOCTH; CTPOCHHE
OMOJIOTHYECKNX OOBEKTOB: KIETKH; TE€HOB U XpOMOCOM; BUAa U SKOCHUCTEM
(cTpyKTypa); CYIIHOCTh OMOJIOTHYECKUX MPOLIECCOB: Pa3MHOXKEHHE,
OILIOJIOTBOPEHHE, JEHCTBIE HCKYCCTBEHHOTO U €CTECTBEHHOI'O 0TOOpA,
(opMupoBaHUE TPUCITOCOOIEHHOCTH, 00pa30BaHUE BUJIOB, KPYTOBOPOT BEIIECTB U
IpEeBpaLICHUs] SHEPTUU B SKOocHCcTeMax U Orocdepe; BKIIaa BEAAIOMNXCS YUEHBIX B
pa3BUTHE OMOIOTMUYECKON HAYKH; OMOJIOTUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

YMeTh O0BACHATH: poJib OMOJIOTUU B POPMUPOBAHUU HAYIHOTO
MHUPOBO33PEHUS; BKJIa]] OMOIOTUUECKUX TeOpHid B (POpMHUpPOBaHHE COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA; €AUHCTBO KUBOW U HEXKUBOW ITPUPOJIBI,
POJICTBO >KUBBIX OPTraHU3MOB; OTPUIIATEIHHOE BIMSHUE aJIKOTOJIsI, HUKOTHHA,
HApPKOTUYECKUX BEIIECTB HA PA3BUTHE 3apOIIIIA YETIOBEKA; BIMSHIE MyTareHOB Ha
OpraHH3M YeJIOBEKa, SKOJIOTHUECKUX (aKTOPOB Ha OPTaHU3MBI; B3aUMOCBSI3U
OpPTaHU3MOB U OKPYXKAIOIIEH Cpeibl; MPUIHHBI DBOJIOINH, U3MEHSIEMOCTH BUIOB,
HapylIeHUN pa3BUTHUSI OPTraHU3MOB, HACJICICTBEHHBIX 3a00JICBaHUN, MyTallUi,
YCTOMYMBOCTU M CMEHBI 3KOCHUCTEM; HEOOXOAMMOCTh COXPaHEHHUsI MHOTOO0pa3us
BUJIOB; pEIIATh AJIE€MEHTapHbIEC OMOJIOTMYECKUE 3a]aul; COCTABIISATh dJIEMEHTapHbIE
CXEMBbI CKPEILLIMBAaHUS U CXEMBI [IEPEHOCA BEIIECTB U HHEPTHH B SKOCUCTEMaX (LIeTH
OUTaHMS); OIMMCHIBATh 0CO0EH BUOB 1O MOP(HOIOTUYECKOMY KPUTEPHUIO; BBISBISATH
IPUCTIOCOOJIEHUSI OPTaHU3MOB K CpeJie OOMTaHUsI, UICTOYHUKU MYTareHOB B
OKpYy>Karolen cpejie (KOCBEHHO), aHTPOIIOT€HHbIE N3MEHEHHUS B 9KOCUCTEMAaX CBOEH
MECTHOCTH; CPaBHUBATh: OMOJIOTUYECKHE OOBEKTHI (TeJa JKUBOW U HEXKUBON
IIPUPOJIBI TI0 XUMUIECKOMY COCTaBY, 3apO/IBIIIN YEIOBEKA U APYTUX
MJICKOTTUTAIOIIUX, IPUPOTHBIE SKOCUCTEMBI 1 arpOdIKOCUCTEMBI CBOCH MECTHOCTH),
IPOLIECCHI (ECTECTBEHHBIN U MCKYCCTBEHHBIA OTOOD, MOJIOBOE U OECToioe
pPa3MHOXKEHHUE) U JIeNaTh BEIBOJIBI HA OCHOBE CPABHEHMS, aHAJTM3UPOBATh U
OIICHMBAThH PA3IMYHBIC TUIIOTE3bI CYIIHOCTH JKU3HH, TPOUCXOKICHUS KUZHU U
YeNI0BeKa, TTI00aTbHBIE YKOJIOTHIECKUE MPOOIEMBI U ITyTH UX PEIICHUS, TTOCICICTBUS
COOCTBEHHOM JeSATEIbHOCTH B OKPYXKAIOUIeH cpesie; n3yyaTh U3MEHEHUS B
HKOCUCTEMAaX Ha OMOJIOTUYECKUX MOJEISAX; HAXOIUTh NH(POPMAIUIO O
OMONOTHYECKUX 00BEKTAaX B PA3TUYHBIX UICTOYHUKAX (YUCOHBIX TEKCTAX,
CIPaBOYHHUKAX, HAYYHO-TIOMYJISIPHBIX U3/IaHUSAX, KOMIIBIOTEPHBIX 0a3ax JTaHHBIX,
pecypcax MHTepHeTa) 1 KpUTHUECKH €€ OLIEHUBATb.

Jlnia peanu3anuy yKa3aHHBIX OIX00B, BKIIIOUEHHBIE B pa00UyI0 IpOrpaMMy
TpeOOBaHUSI K YPOBHIO MOATOTOBKH, C(HOPMUPOBaHBI B JEATEILHOCTHOU Popme. Psif
TpeOoBaHMIl peanu3yeTcs 3a cCUET PopMUPOBaHUS 00JIe€ KOHKPETHBIX YMEHUMH.



[TOACHUTEJIbHAA 3AIINCKA

[Ipennaraemasi paboyasi mporpaMma peain3yeTcs IpHU UCTIOIb30BaHUN YUYCOHUKOB
«buomnorus. 10 kmace» u «buomnorus. 11 kmace» moxa penakiueii npodeccopa B. B.
[Taceynuka. [Iporpamma cocTtaBieHa B COOTBETCTBHH C TPEOOBAHUSIMU K
pe3yNbTaTaM CpeHero oo1ero oopazoBaHus, yTBEpkAeHHbIMU DeepatbHbIM
roCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM CPEIHETO
o0111ero oOpa3oBaHusl.

[Iporpamma pazpaboTaHa ¢ y4€TOM aKTyaJIbHBIX 3a7a4 00yUEHUs, BOCITUTAHUS U
pa3BuTHs oOydaromuxcs. [I[porpamMmma yuynuThIBaeT ycioBUs, HEOOXOANMbIE
JUTSL pa3BUTHS JTMYHOCTHBIX U TO3HABATENBHBIX KAY€CTB 00YUYarOIIUXCS.
[Iporpamma BKIIIOHAET 0053aTENBHYIO YaCTh YYEOHOTO Kypca, U3JI0KEHHYIO
B «IIpumepHOIt OCHOBHOM 00pa30BaTebHOMN MPOrpaMMe 1Mo OMOJIOTHUN Ha
YPOBHE cpefHero oouiero oOpazoBaHus» U paccuntana Ha 70 yacos. B
IpOrpaMme COJIEP>KUTCSI MPUMEPHBIN nepeyeHb 1a00paTOPHBIX U MPAKTUYECKUX
paboT, HE BCE U3 KOTOPBIX 00s3aTENbHBI JJIs BHITIOJHEHUS. YYUTETh MOXKET BHIOPAThH
U3 HUX T€, IS IPOBEICHUS KOTOPBIX €CTh COOTBETCTBYIOIME YCIOBHS B IIKOJIE.

OcBoeHHe MPOrpaMMBbI 110 OMOJIOIMH 00ECTIEYNBAET OBJIaIEHUE OCHOBAMHU y4eOHO-
HCCJIEI0BATENbCKON NeATEIbHOCTH, HAYYHBIMA METOAAMH PELIECHUS PAa3IUUHBIX
TEOPETUYECKHUX U MPAKTUYECKUX 3a]1aY.

N3ydenne 6uosorun Ha 6a30BOM YPOBHE OPUEHTUPOBAHO HA

oOecrneueHure 0011e00pa3oBaTeIbHON U OOUIEKYIbTYPHOM MOATOTOBKH
BBITTYCKHUKOB.

Ha 6a30BoM ypoBHE uzydyeHue npeamMera «bruonorus», B yactu (GOpMUPOBAHUS Y
00y4aronMxcsi HAyYHOr0 MUPOBO33PEHUS], OCBOCHHUSI OOIIEHAYYHBIX

METO0B, OCBOEHUS MPAKTUYECKOTO MPUMEHEHHUS HAYUYHbIX 3HAHUI, OCHOBAHO
Ha MEXMPEIMETHBIX CBA3SX C IPEIMETaMH 00JIacTel €CTECTBEHHBIX,
MaTeMaTUYECKUX U TyMaHUTapHbIX HAYK.

Pabouas nmporpamMma mo OMOJIOTUH BKIIIOYAET CIICIYIONINE pa3Ieiibl:

1. IosicHuTeNnbHAS 3aMUCKA.

2. O6mras xapakTepucTKa yueOHOIo MpeaMeTa ¢ ONpeeieHueM 1eJie U 3a71a4 ero
U3YUYCHHUS.

3. MecTto kypca OMoJI0TUH B Y4eOHOM IIJIaHE.

4. Pe3ynbpTaThl OCBOEHUSI Kypca OMOJIOTUN — JTMYHOCTHBIE, MPEIMETHBIC

U MEeTanpeIMETHBIC.

5. Coneprkanue Kypca OHOJIOTHH.

6. [ImanupyemMble pe3ysbTaThl U3yUYEeHHs Kypca OMOJIOTHH.

7. KanmeH1apHO-TEMaTUYECKOE IUIAHUPOBAHUE.

OBIIAA XAPAKTEPUCTUKA YUYHEBHOI'O ITPEJIMETA

B cucreme ecrecTBeHHO-Hay4HOTO 0Opa3oBaHMs OMOJIOTHS KaK Y4eOHBIN mpeaMeT
3aHUMaeT BaXXHOE MECTO B ((OPMUPOBAHUU: HAYUYHON KapTUHBI

MHpa; GYHKIHOHATIBHON TPAMOTHOCTH, HEOOXOIMMOM ISl TOBCEAHEBHOM

’KM3HH; HAaBBIKOB 3/IOPOBOT0 M O€30MaCcHOI0 AJIsl YeIOBEKa U OKPYKAIOIIEH Cpe/ibl



oOpa3a ’KM3HU; KOJOTMYECKOI0 CO3HAHMS; LICHHOCTHOI'O OTHOIIEHHUS K KUBOM
IPUPOJIE U YEIOBEKY; COOCTBEHHOM MO3ULIMHU IO OTHOLIEHUIO K OMOJIOTHYECKOI
UH(pOpMaIUH, OTy4aeMOM U3 pa3HbIX HCTOYHUKOB. M3yueHne OMOJI0ruu co31aeT
ycaoBus 1711 GOPMUPOBAHUSA y 00YUarOIIMXCS MHTEIUIEKTYaIbHbIX,
IPa)1aHCKUX, KOMMYHHUKAIIMOHHBIX U HH()POPMALIMOHHBIX KOMIIETEHIIUH.

N3yuenne kypca «buosiorus» B cTapiiei IIKoJie HalpaBJIE€HHO Ha
pELIeHHE CIEIYIONINX 3a1aY:
1) popmupoBanue cucTeMbl OMOJIOTMYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA;
2) pa3BUTHE JIMYHOCTU O0YUAIOUTNXCS, UX UHTEIUIEKTyalIbHOE U
HPABCTBEHHOE COBEPIICHCTBOBAaHKE, (POPMUPOBAHUE Y HUX TYMAHUCTUIECKUX
OTHOIIEHUHN U KOJOTHYECKH 11€TIECO00PA3HOTO MOBEACHUS B OBITY U TPYIOBOM
JESITeIbHOCTH;
3) BeIpabOTKY MOHMMAaHUS 00IIECTBEHHON OTPEOHOCTH B PAa3BUTHUHU OMOJIOTHH, a
Takke (OPMUPOBAHUE OTHOIIECHUS K OMOJIOTUU KaK BOZMOXKHOM 00acTu Oyayiei
IPAKTHYECKOH 1eATEIbHOCTH.

eaun 6nonoruyeckoro 00pazoBaHus B CTapliel mIkose GOpMyIUPYyIOTCS
Ha HECKOJIbKUX YPOBHSIX: INI00AJIbHOM, METAPEIMETHOM, INYHOCTHOM
U MIPEIMETHOM, Ha YPOBHE TPEOOBaHMI K pe3yJibTaTaM OCBOEHUS
COJIepKaHus IPEIMETHBIX MPOTPAMM.

['moGanibHbIE 1IETH OMOJIOTMYECKOro 0Opa30BaHus ABISIIOTCS OOIMMU
I OCHOBHOM M CTapIiiei MKOJIbI U ONPEACTISIOTCS COLUaIbHBIMU TPEOOBAHHUSIMH,
B TOM YHCIIC U3MEHEHUEM COIIMATBHON CUTYaIlN Pa3BUTHI —
POCTOM MH(OPMALIMOHHBIX IEPETPY30K, UBMEHEHHEM XapaKTepa 1 cliocoO0B
OOILIEHUS U COLMAIbHBIX B3aUMOJEHCTBUN (00BEMBI M CLIOCOOBI OTYUEHUS
MH(}OpMaMU TOPOXKAAIOT Pl OCOOEHHOCTEHN pa3BUTUS COBPEMEHHBIX MOJAPOCTKOB).
Haubosee npolyKTUBHBIMHU JUIsI PEIIEHUS 3a]]a4 Pa3BUTHUS IOJIPOCTKA
ABJISIIOTCS COLIMOMOpAJIbHasi U HHTEJUIEKTyallbHasl B3POCIOCTb.

[Tomumo 3TOT0, rII00ANBHBIC 1IeTTH (POPMYITHPYIOTCS C YIETOM

paccMOTpeHUsI OMOJIOTHYECKOTO 00pa30BaHMs KaK KOMIIOHEHTA CUCTEMBbI
oOpa30BaHMs B LI€JIOM, TO3TOMY OHH SIBJIIIOTCSI HanboJiee 00IKUMHU U COLUATbHO
3HAaYUMBIMHU.

C yuéToMm BBITIICHa3BAaHHBIX MOIXO0I0B TJT00ATBFHBIMU HEISIMU OHOIOTUYECKOTO
00pa3oBaHUs SIBISIOTCS:
— couupau3anus o0yJaronuxcs KaKk BXOXKJICHUE B MUD KYJIbTYPhI U COLIUATBHBIX
OTHOIICHUH, 00ECTIeUurBaroIIee BKIOUECHUE YIAIUXCSI B TY WU UHYIO TPYIITy JTH00
OOILIIHOCTh — HOCUTENSE €€ HOPM, LIEHHOCTEH, OpUeHTaI[Mil, 0OCBAaMBAEMBIX B MPOIECCE
3HaKOMCTBA C MUPOM >KMBOW TIPUPO/IBI,
— NpUOOIIeHNe K I03HABATEIBHON KYJIBTYpE KaK CUCTEME
MO3HABATENbHBIX (HAYYHBIX) LIEGHHOCTEW, HAKOTJIEHHBIX O0IIECTBOM B cepe
OMOJIOTHYECKON HAYKH.
[Tomumo 3TOTO, OHONIOrHUEcKOe 00pa30BaHKE HA CTapIIeH CTYIeHU
MIPU3BAHO 00ECTIEUNTD:
— OPHMEHTALMIO B CUCTEME 3TUYECKUX HOPM U IEHHOCTEH OTHOCUTEIHLHO METO/IOB,
PE3yNbTAaTOB U JOCTHKEHUI COBPEMEHHON OMOIOrMYeCKOi HAyKH;



— pa3BUTHE [1I03HABATEIbHBIX KAYECTB JMYHOCTH, B TOM YHUCJIE MO3HABATEIbHBIX
MHTEPECOB K U3YYEHHUIO OOITUX OMOJIOTMYECKUX 3aKOHOMEPHOCTEH U CaMOMy
MPOLECCY HAYYHOTO MTO3HAHUS;
— OBJIaJIeHHe YUeOHO-TI03HABATEIbHBIMU U IIEHHOCTHO-
CMBICJIOBBIMU KOMIIETEHTHOCTSIMHM JIJIs1 (POPMUPOBAHKS TTO3HABATEILHON U
HPABCTBEHHOM KYJIbTYpPbl, HOyYHOTO MUPOBO33PEHUSI, @ TAK)KE METOI0JIOTUEN
OMOJIOTUYECKOTO IKCIIEPUMEHTA U DJIEMEHTAPHBIMUA METOaMH OUOJTOTHIECKUX
HCCJICIOBAHUM;
— (popMHUPOBAHHUE SKOJOTUYECKOTO CO3HAHMUSI, IEHHOCTHOTO OTHOIICHUS K KUBOU
MPUPOJIE U YETIOBEKY.

MECTO KYPCA BUOJIOIT 1 B YHEBHOM IIJIAHE

KonuyecTBO 4acoB, OTBOJMMOE Ha U3y4YE€HHE OMOJIOTHH B CTapuIeit
IIKOJIE, 3aBUCUT OT Yy4€OHOTO IJIaHa YTBEPKACHHOTO 00pa30oBaTEIbHON
opranuzanuei. [lannas paboyast mporpamMma paccuuTaHa Ha npoBefeHue 1 yaca
KJIACCHBIX 3aHSATUI B HEJIEINIO IPU U3YUYEHUH NpeaMeTa B TeueHue AByx Jet (10 u 11
kJaccel). O61iee unciao yueOHbIX 4acoB 3a 2 roga o0yueHus coctasisieT 70 4, U3 HUX
354 (1 u B Henemto) B 10 kiacce, 35 4 (1 4 B Henemto) B 11 kitacce.

Kypcy 6uonoruu Ha CTyneHu cpeHero oo1ero o0pa3oBaHus NPEIIECTBYET Kype
OMOJIOTHY, BKJIFOYAIOIIHNK 3JIEeMEHTapHBIE CBEJCHUS 00 OCHOBHBIX OMOJIOTHYECKUX
oObekTax. ConeprkaHue Kypca OMOJIOTMY B OCHOBHOM IIKOJIE, CITY>KHUT OCHOBOM J1JIst
M3y4yeHus: o0IuMX OMOJIOrHYECKUX 3aKOHOMEPHOCTEN, TEOPUIA, 3aKOHOB, TUTIOTE3 B
cTapIielt mKkose, rae ocodoe 3HaUeHUuEe MPUOOPETAIOT
MHUPOBO33PEHYECKUE, TEOPETUUECKHUE MTOHSATHUS.

Takum 00pa3om, cojiepxaHue Kypca OMOJOTUM B CTapIIel mKose, 00jee MOJTHO
packpbIBaeT o0ume OMOJIOTHYECKUE 3aKOHOMEPHOCTH, MPOSIBISIONINECS HAa PA3HBIX
YPOBHSIX OpTaHU3AINH KUBOU MPUPO/IBI.

PE3VIJIbTATBI OCBOEHUA KYPCA BUOJIOT NN

JlesaTenbHOCTh 00pPa30BaTEILHOTO YUPEIKICHHS 00IIero o0pa3oBaHus B OOyUCHUHN
Ouonoruu B cpeaHeit (MOTHOM) IIKOJIE TOJDKHA OBITh HAIlpaBJieHa Ha JTIOCTUKEHUE
0OYJarOITUMHUCS CICAYIONUX JUYHOCTHBIX Pe3yJIbTATOB:

1) peanmu3anuy STUYECKUX YCTAHOBOK IO OTHOIICHHIO K OMOJIOTHYECKUM OTKPBITHSM,
UCCJICIOBAHUSIM M KX PE3YJIbTaTaM;

2) MpU3HAHKS BHICOKOW IIEHHOCTH JKM3HU BO BCEX €€ MPOSABIICHUSX, 3JOPOBbS CBOETO
U IPYTHX JIOACH, peaan3aiuy yCTaHOBOK 3J0pOBOTO 00pasa KU3HH;

3) chopMHUPOBAHHOCTH TTO3HABATEIBLHBIX MOTHBOB, HAIIPABJICHHBIX Ha TIOJyYCHHE
HOBOT'O 3HaHUA B 00J1acTU OMOJIOTHH B CBSI3M € Oynyuiei nmpodeccruoHanbHOM
JCSATSIIEHOCTHIO MJTM OBITOBBIMHU TIPOOJIEMaMU, CBI3aHHBIMH C COXPAaHCHHEM
COOCTBEHHOT'O 37I0POBbS M IKOJOTHUSCKON 0€30I1aCHOCTH.

MeTtanpeaMeTHBIMH pe3yJIbTATAMH OCBOCHHSI BHIITYCKHUKAMU CTAPIICH IITKOJIBI
0a30BOTO Kypca OMOJIOTHH SIBIISIOTCS:

1) oBnasieHre COCTABISIOMIUMHE UCCIICOBATEIILCKON W MPOSKTHOM JESITEIBHOCTH,
BKJIIOYAs yMEHHSI BHJIETh TIPOOJIEMY, CTAaBUTh BOIIPOCHI, BBIIBUTATh TUIIOTE3bI, 1aBaTh
OTIpe/IeTICHUs TIOHATHUSAM, KIacCU(PHUIIMPOBaTh, HAOIIO1aTh, IPOBOIUTH



AKCIIEPUMEHTHI, JIeJIaTh BBIBOJIbI U 3aKIIIOUEHHUSI, CTPYKTYpUPOBATh MaTepHUall,
OOBSACHSTH, TOKA3bIBATh, 3AIIMILATH CBOU UJICH;

2) ymeHus paboTath ¢ pa3HBIMU UICTOYHUKAMH OMOJIOTMYECKOM

uH(pOpPMAaIUU: HAXOUTh OMOJOTUYECKYI0 HHPOPMALIUIO B PA3IMYHBIX HCTOYHUKAX
(Texcre yueOHUKA, HAYyYHO-TIOMYJISIPHOM JTUTEpAType, OMOIOTMUYECKUX CIOBAPSIX

U CIIPABOYHHUKAX ), aHAIM3UPOBATh U OLIEHUBATh UHPOPMAIIUIO,

npeoOpa3oBbIBATH HHPOPMAIUIO U3 OJTHOM (POPMBI B APYTYIO;

3) crmocOOHOCTH BEIOMPATSH IEJIEBBIC M CMBICIIOBBIC YCTAHOBKU B CBOUX JCHCTBUSAX U
MOCTYNKAaX MO OTHOIICHUIO K JKHUBOUW MPUPO/JIE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPY>KalOIHUX;

4) yMeHUs aJIeKBaTHO UCIIOJIb30BaTh PEUEBBIE CPEACTBA JJIsl AUCKYCCUU U
apryMeHTalluu CBOEH MO3UIMU, CPABHUBATH Pa3HbIC TOUKHU

3peHUs, apTyMEHTUPOBATh CBOIO TOUKY 3pPEHUS, OTCTAUBAThH CBOIO MO3UIIHUIO.
IIpeamMeTHBIMM pe3yJIbTaTaAMM OCBOCHHUSI BBIITYCKHUKAMHU CTApIIEH IIKOJIbI Kypca
O6uonoruu 6a30BOro YPOBHSI SBJISIFOTCS:

B nosunasamenvnoit (unmennexkmyaivHoil) cghepe:

1) xapakTepucTHKa coiepKaHusi OMOJOTUYECKUX TEOPU

(keTouHas, sBoIOIIMOHHAs Teopusi JdapsuHa); yueHus Bepuaackoro o ouocdepe;
3aKOHOB MeH1elsl, 3aKOHOMEPHOCTEW N3MEHUUBOCTH; BKJIA/Ia BBIIAFOIIUXCS YUEHBIX
B pa3BUTHUE OUOJOTUYECKON HAYKH;

2) BBIJICJICHHUE CYIIECTBEHHBIX MPU3HAKOB OMOJIOTHYECKUX OOHEKTOB

(KJIETOK: pacTUTENIbHBIX U KUBOTHBIX, IOSAJIEPHBIX U SIICPHBIX, MOJIOBBIX U
COMATHUYECKUX; OPraHW3MOB: OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX; BUJIOB,
AKOCHUCTEM, OroCchephl) U MPOIECcCOB (0OMEH BEIIECTB, pAa3MHOKEHHE, JICJICHHUE
KJIETKH, OTUIOJIOTBOPEHHUE, JEHCTBUE UCKYCCTBEHHOT'O U €CTECTBEHHOTO OTOOPOB,
dbopmMupoBaHUe NMPUCIIOCOOTICHHOCTH, 00pa30BaHUE BUJIOB, KPYTOBOPOT BEIIECTB U
peBpaLICHUS

SHEPIruH B IKOCHCTEMax u ouocdepe);

3) oObsicHeHHE POy OMOJIOTHH B (JOPMHUPOBAHUHN HAYYHOTO MUPOBO33PEHHUS;, BKIaga
OMOJOTUYECKUX TEOpUH B (POPMUPOBAHNE COBPEMEHHON €CTECTBEHHO- HAyYHOMN
KapTUHBI MUPA; OTPULIATEILHOTO BIUSHUS AJIKOTOJISI, HUKOTHHA, HAPKOTUYECKUX
BEILIECTB HA Pa3BUTHUE YEIIOBEKA; BIUSHUSA MYTar€HOB Ha OPraHU3M YeJIOBEKa,
AKOJIOTMYECKUX (DAaKTOPOB Ha OPTraHU3MBbI; TPUYUH HBOJIOLINH, U3MEHSIEMOCTH BHUJIOB,
HapyIICHUH pa3BUTHSI OPTaHU3MOB, HACJICICTBEHHBIX 3a00JICBAaHUNA, MyTallUi,
YCTOMYMBOCTH U CMEHBI SKOCUCTEM;

4) npuBesieHNE JOKA3aTEeNbCTB (apryMeHTalMs) €AMHCTBA )KUBOU U

HEXHBOW MPUPOJIBI, POJICTBA KUBBIX OPraHW3MOB; B3aUMOCBSI3EH OpraHUu3MOB

U OKpY’Karoleh cpejibl; HEOOXOAMMOCTH COXPaHEHUSI MHOT000pasus BUIOB;

5) yMeHue NoJb30BaThCsl OMOTOTUYECKON TEPMUHOIOTHEH U CUMBOJIMKOM;

6) peleHne dIEeMEHTAPHBIX OMOIOTHYECKUX 3a/a49; COCTABICHUE DJIEMEHTAPHBIX
CXEM CKPEIIMBAHUS U CXEM MEePEHOCa BEUIECTB U SHEPTUU B IKOCUCTEMAX ([ENH
MUTaHUS ),

7) onucanue ocoder BU0B 10 MOPHOIOTUIECKOMY KPUTEPHIO;

8) BBISIBJICHHE N3MEHUYNBOCTH, IPUCTIOCOOJIEHN OPTaHU3MOB K Cpejie OOUTaHwMs,
HMCTOYHUKOB MYTareHoOB B OKpY»Katollen cpesie (KOCBEHHO), aHTPOIIOTE€HHBIX
U3MEHEHHI B 9KOCHCTEMaX CBOEH MECTHOCTH; U3MEHEHHUM B DKOCUCTEMaX Ha
OMOJIOTUYECKUX MOJIEIISX;



9) cpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XUMUYECKUM COCTAB TEJN KUBOW U HEKUBOU
IPUPOABI, 3aPOIBIII YETIOBEKA U APYTHX MIECKOMUTAIOIINX, IPUPOIHBIE YKOCUCTEMBI
U arpod’KOCUCTEMbI CBOEH MECTHOCTH ), MPOIIECCOB (€CTECTBEHHBIN U UCKYCCTBEHHBIN
0TOOPBI, TOJIOBOE U OECITI0JIOe Pa3MHOKEHUS) U POPMYJIUPOBKA BHIBOJIOB HA OCHOBE
CpaBHEHHUSI.

B yennocmmuo-opuenmayuonnoii cgpepe:

1) anayn3 U olleHKa pa3IMYHBIX TUIIOTE3 CYITHOCTH KU3HH,

MIPOUCXOXKICHUE YEIOBEKA M BOBHUKHOBEHHE KU3HU, TTI00ATTBHBIX SKOJIOTHIECKUAX
po0JIeM U MyTeH WX PelIeHus, TOCIECTBUN COOCTBEHHOM EATEILHOCTH B
OKpYXKaIOIIeH cpeie; OMOIOTHIeCKON HHPOPMAIIUU, TIOJTy9aeMON U3 Pa3HBIX
HMCTOYHUKOB;

2) OlLIEHKA 3TUYECKUX ACTIEKTOB HEKOTOPBIX UCCIEAOBAHUN B

00J1aCTH OMOTEXHOJOTUH (KIIOHUPOBAHKE, NCKYCCTBEHHOE OIUIOOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE TEHOMA).

B cghepe mpyooeoii deamenvnocmu: OBIAJCHUE YMEHUSIMHU U

HABBIKAMH IMOCTAHOBKH OMOJIOTHYECKUX IKCIIEPUMEHTOB U OOBSICHEHUS UX
pEe3yIbTaTOB.

B cepepe pusuueckoi deamenvrnocmu: 000CHOBAHUE U COOJIIO/IEHUE

Mep NpodUIaKTUKN BUPYCHBIX 3a00JI€BaHUM, BPEAHBIX MPUBBIYEK

(kypenue, ynotpeOeHUe aJIKoroJisi, HApKOMaHUsl ); IPaBUJI TOBEJCHUSI B
OKpYXaruien cpee.

COAEPXAHUE KYPCA BHUOJIOT'NU
buoJsiorusi Kak KOMIUIEKC HAYK 0 "KMBOM NPUPO/Ie

buonorus kak KOMIUIEKCHAs HayKa, METOJIbl HAYYHOTO TTO3HAHUSI, UCTIOJIb3yEMBbIEC
B Ouonoruu. Cogpemenuvle Hanpasienus 6 buono2uu. Ponb OMOIOTHH B
(dbopMHpPOBAHNY COBPEMEHHOM HAYYHOU KApTUHBI MUPA, MPAKTUYECKOE 3HAUCHHE
OnonornyecKux 3HaHu. buonornueckue CUCTEMbI KaK IPEIMET U3yUeHUs
Ouonoruu.

CtpykrypHble U QYHKIMOHAJIbHbIE OCHOBBI JKU3HU

MouiekyJisipHbI€ OCHOBBI )kU3HU. Heoprannyeckre BemecTna, ux
3HaueHue. OpraHnyueckue BemecTBa (yriieBOIbl, TUMUIbI, OCJIKH, HYKJICHHOBbIE
kucinoThl, AT®) u ux 3nHauenue. buononumepsl. Jpyeue opeanuueckue sewyecmsa
knemxu. Hanomexnonoeuu 6 buonozuu.

[uromorus, METOABI UTOJIOTUH. POJIb KIIETOUHOM TEOPUU B
CTAHOBJICHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. Knetku
MPOKAPUOT U DYKapuoT. OCHOBHBIE YaCTH M OPTaHOUIbI KIETKU, UX (DYHKITUH.

Bupycbl — HekserouHast popMma KuU3HU, MEPBI MPODUITAKTUKI
BUPYCHBIX 3200JIEBAHUM.

JKusnenesrenbHOCTH KieTKH. [ limactuueckuii ooMeH. OTOCHHTES, XEMOCHHTES.
buocuntes 6enka. DHepreTudyeckuit 0OMeH. XpaHeHue, epenada u peaan3aus
HacJeACTBeHHOW nHpopManuu B kietke. [ enetndyeckuit koa. ['en, reHom. ['enomuxa.
Bruanue napkoeennvix eewjecms Ha npoyeccol 8 Kiemke.

Knetounsnii nukin: uarepdasa u genenue. MUTo3 U Meiio3, ux 3HauCHUE.
ComaTtniecKkue U MoJoBbIE KIETKH.

Opranusm



OpranusM — eAnHOE IIeII0e.
XKuznenesaTenbHOCTh OpranusMa. Perymsus GpyHKuid opranu3ma, roMeocTas.
Pa3zmuoxxenue oprann3mMoB (Oecrosioe u nosnosoe). Cnocobwt pazmHoxiceHus
Y pacmenutl u dcugomuulx. IHIUBUIyaTbHOE Pa3BUTHE OPTaHU3Ma
(onTorenes). [IpuymHbBI HapymIeHUH pa3BUTHs. PepoIyKTHBHOE 310pOBbE
YeJIOBEKa; MOCIEACTBHSI BIMSHUS ATKOTOJISI, HHKOTHHA, HAPKOTUYECKUX BEIECTB
Ha SMOpHOHAJIBHOE Pa3BUTHUE uenoBeKa. Kusnennvie yukivl pazHuix
2PYnn OpeaHu3Mos.
['enetnka, MeToIpl TeHETUKH. | eHeTHYEeCKast TEPMUHOJIOTHS U
CUMBOJIMKA. 3aKOHBI HacaeACTBEHHOCTH ['. Mennens. XpoMocomMHas
Teopus HacneacTBeHHocTu. Onpezenenue nojua. CernieHHoe ¢ T0JIOM
HACJIEIOBaHHE.
['enetuka yenoBeka. HaciencTBeHHbIe 32007€BaHUS YETIOBEKA U
UX MpeaynpexaeHue. DTUUECKUE ACTIEKThI B 00IaCTH MEAUIIMHCKON T€HETUKH.
I'enotun u cpena. HenacneacrBeHHast U3MEHUUBOCTb.
Hacnencrennas uamMeHunBocTh. MyTtanuu. MyTareHsl, ux BIUsSHUE Ha 310pOBbE
YeJI0BeKa.
JloMecTukanus u cenekuus. Metoasl cenekiuu. buorexnonorus, €€ HanpaBJIeHUsS
U MIEpCIEKTUBBI pa3BuTus. buobezonacnocme.

Teopus 3BoIIOLNM

Pa3BuTHe 3BOMIOIMOHHBIX UEH, 3BOIOLMOHHAs Teopus Y.
JapBuna. CuHTeTHYECKAs TEOPpHUS IBOTOIMU. CBUAETEIHCTBA SBOJIFOIINH KUBOU
pupoabl. MUKpPO3BOIIOLMS U Makpo3Bosronus. Bua, ero kpurepuu. [lomynsuus
— BJIeMEHTapHas €IMHULA SBOIOLUH. J[BIOXKYIIIME CUIIBI HBOJIIOIINH, UX BIUSHUE
Ha reHoQOoH[ nonysauuu. HanpaBieHus 3BOIIOIUH.

MHoroo6pa3ue opraHu3MoB Kak pe3yJibTaT 3BOJIOLUH.

[Tpuntune! k1accupuKalmm, CHCTEMAaTHKA.
Pa3purue ;kxu3Hu Ha 3emJie

['unoressl MPOUCX0XKICHUS )KU3HU Ha 3eMiie. OCHOBHBIE ATaIlbI
HBOJIFOLIMM OPraHUYECKOTr0 MUpa Ha 3eMIIe.

CoBpeMeHHbIE NPeICTABIECHUS O MPOUCXOKICHUH YeTOBEKa. DBOJIIOIMS YeJIOBEKa
(anTponorenes). [IBuxKyiire cuiibl aHTpornioreHesa. Pacel uenoseka,
UX MPOUCXOKACHUE U €TUHCTBO.
OpranuszMsbl U OKpYy:Kaolias cpeaa

[Tpucnoco6nenust OpraHu3MoB K JIEHCTBUIO YKOJIOTMUECKUX (PAKTOPOB.

buoreornienos. Dkocuctema. PaznooOpasue 3kocucTem.
B3auMooTHOUIEHUSI TOMYJSUMNA pa3HbIX BUIOB B 3KocucteMme. KpyroBopor Beliects
Y TIOTOK 3HEPIHH B IKOCUCTEME. Y CTOMYMBOCTh U IMHAMHUKA YKOCUCTEM.
[TocnencTBus BAUSHUSA AEATENBHOCTH YEJIOBEKA Ha 3KOCUCTEMBL. COXpaHEHHE
O01opa3zHo0Opa3us Kak OCHOBA YCTOMUMBOCTH SKOCHUCTEMBI.

Crpykrypa 6uocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOChHEpHI.
Kpyzosopomwi sewgecma 6 buocgepe.

['moGanpHBIC aHTPOTIOTeHHBIC U3MEHEHUs B Onocdepe. [IpodaemMbl ycTOHIMBOTO
pa3BUTHSL.
llepcnekmussl pazeumus 6UOI02ULECKUX HAYK.



IIpuMepHbIi MepevyeHb Ja00PATOPHBIX U MPAKTHYECKUX PA0oT (Ha BHIOOP
YUUTeJIsA):
1. Ucnionp3oBaHne pa3auyHbIX METOJIOB MIPU U3yUYEHUH OMOJIOTHYECKUX OOBEKTOB.
2. TexHnka MUKPOCKOITUPOBAHMUSL.
3. N3yuyeHue KJIETOK pacCTEHUI U JKUBOTHBIX I10J] MUKPOCKOIIOM Ha
rOTOBBIX MHUKpOIIpEnapaTax U uX OIKCaHUE.
4. IlpuroroBneHue, pacCMaTpUBaHUE U ONTMCAHNE MUKPOIIPENapaToB
KJIETOK PACTEHUU.
5. CpaBHEHHE CTPOCHUS KIETOK PACTEHUM, )KUBOTHBIX, TPHOOB U OaKTEpHil.
6. 3yyeHue ABMKEHUS UTOILIA3MBI.
7. I3ydeHue ma3mMoinsa 1 Aemia3Moin3a B KIIETKaX KOXKHUIBI JIyKa.
8. MI3yuenue pepMEHTaTUBHOTO PACIIEIJICHHsI IEPOKCHIa BOAOPOA B pPaCTUTENIbHBIX
Y )KMBOTHBIX KJIETKaX.
9. O6napysxeHue 6eIKOB, YIIIEBOAOB, JIUIHUIOB C IOMOIIBI0 KAYECTBEHHBIX PEAKIIUM.
10. Beigenenue JITHK.
11. I3yueHue kaTaIuTHYECKON aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIa3bl WK
KaTasasbl).
12. HabmroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIlKa JIyKa Ha
rOTOBBIX MHUKpOIIpenaparax.
13. N3ydyenune XxpoMOCOM Ha TOTOBBIX MUKPOIIPENIAPATAX.
14. N3yuenne ctaguii Mero3a Ha TOTOBBIX MUKPOITPENAapaTax.
15. 3y4yeHue cTpoeHus MOJIOBBIX KIETOK Ha TOTOBBIX MUKPOIIpENapaTax.
16. Pemienue 35ieMEHTapHBIX 3a/1a4 10 MOJIEKYJISIPHOM OMOJIOTHH.
17. BeisiBnEeHrE MPU3HAKOB CXOACTBA 3aPOJBILIEN YENOBEKA U IPYTUX MO3BOHOYHBIX
KUBOTHBIX KaK JI0Ka3aTEIbCTBO UX POJCTBA.
18. CocTaBneHue 3JEMEHTAPHBIX CXEM CKpPELIMBaHUSI.
19. Pemenue reHeTHUECKUX 3a1ad.
20. 3yuenue pe3yabTaTOB MOHOTMOPUAHOIO U TUTHOPUAHOTO CKPEIMBAHUS
y Ip030(UIIHI.
21. CocTaBiieHHE U aHAJIN3 POJIOCTIOBHBIX YEJIOBEKA.
22. 3yyeHue n3MEeHUYUBOCTH, TOCTPOEHUE BAPUAILMOHHOIO PsJia M BapUAMOHHOU
KPUBOM.
23. Onucanue peHorurna.
24. CpaBHeHHE BUAOB 110 MOP(POJIOTUYECKOMY KPUTEPHUIO.
25. Onucanue Npucnoco0IeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapakTepa.
26. BolsiBiieHHE TPUCTIOCOOIEHUI OPTaHU3MOB K BIUSIHUIO
Pa3IMYHBIX HKOJIOTHYECKUX (PaKTOPOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOCHUSI PACTEHUI Pa3HbIX MECT OOUTAHUS.
28. Metonpl n3mMepenus (HakTopoB cpebl OOUTAHUS.
29. N3ydyeHue SKOJOTUUECKUX alanTaluid YeIoBeKa.
30. CocTaBneHue NUILIEBBIX LENEH.
31. N3ydenue u onvcaHrue 3KOCUCTEM CBOEU MECTHOCTH.
32. MozienupoBaHHe CTPYKTYP U MPOLIECCOB, TPOUCXOISIINX B SKOCUCTEMAX.
33. OneHka aHTPONOTeHHBIX U3MEHEHHI B IPUPOJIE.



IINTAHUPYEMBIE PE3VIJIbTATHI U3YUEHU A KYPCA BUOJIOT'IN
B pesyiabTarte nudydyeHus y4eOHoro npeamera «buosiorusi» Ha ypoBHe cpeaHero
(1moJs1HOTr0) 001Iero 00pa3oBaHMs BHIMNYCKHUK HA 0230BOM YPOBHE HAYUYHMTCS:
— pacKpbIBaTh Ha IPUMEPaxX poJib OMOIOTHH B (POPMHUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTUHBI MUPA U B IPAKTUYECKOU EATEIIBHOCTH JIFOAEH;
— MOHUMATh U ONKCHIBATH B3aUMOCBSA3b MEX1Y €CTECTBEHHBIMU
HayKamu: Ouonorue, Gu3nKon, XuMuen; ycTaHaBINBaTh B3aUMOCBSI3b
IIPUPOJIHBIX SIBJICHUM;
— MOHUMATh CMBICII, PA3JIMYaTh U ONUCHIBATH CUCTEMHYIO CBS3b
MEX/1y OCHOBOIIOIATAIONIMMH OMOJIOTUYECKUMU MOHATUSAMU: KIJIETKA, OPTaHU3M,
BH/JI, DKOcHUcTeMa, buocdepa;
— MIPOBOJIUTH IKCIIEPUMEHTHI 110 U3yYEHUIO OMOJIOTHYECKUX O0OBEKTOB U SIBICHUH,
OOBSCHATH PE3yNbTaThl 3KCIEPUMEHTOB, aHAIM3UPOBATh UX, (POPMYJINPOBATH
BBIBOJIBL;
— HCHOJIb30BaTh OCHOBHBIE METO/Ibl HAYUYHOTO MMO3HAHUS B yU€OHBIX OMOIOTMUECKUX
UCCIIEIOBAHUSIX, IPOBOJIUTH SKCIEPUMEHTHI [0 U3YUEHUIO OMOJIOTMUECKUX OOBEKTOB
U SIBJICHUN, OOBSICHATH PE3yJbTaThl SKCIIEPUMEHTOB, aHAJTU3UPOBATh UX,
bopMyIUpOBaThH BHIBOIHI;
— (opMynupoBaTh r'MIOTE3bI HA OCHOBAHUH MPEIJIOKEHHOM
Ounosornyeckoi nHpoOpMaIu U Npeiaratb BApUaHThI MPOBEPKU TUIIOTES;
— CpaBHUBATh OMOJIOrMYECKUE OOBEKTHI MEXITY COOOM MO 3aJaHHBIM KPUTEPUSIM,
JIeaTh BBIBOJbBI U YMO3aKIIFOUEHHSI HA OCHOBE CPABHEHMUS;
— 00OCHOBBIBaTh €AMHCTBO KUBOW U HEXKUBOM MPUPO/IbI, B3AUMOCBSI3U OPTaHU3MOB
1 OKpY>Karollleu cpeibl Ha OCHOBE OMOJIOTMYECKUX TEOPHH;
— IPUBOJAUTH IPUMEPHI BEIIECTB OCHOBHBIX I'PYIIIT OPraHUYECKUX
COEIMHEHMH KJIeTKH (OENIKOB, )KUPOB, YTIEBOI0B, HYKJIEHHOBBIX KUCIIOT);
— pacrno3HaBaTh KJIETKH (IPOKAPUOT U SYKApHUOT, PACTEHUI U KUBOTHBIX) IO
OIHCaHUIO, HA CXEMaTHUYECKUX N300paKCHUSIX; YCTaHABINBATh CBSI3b CTPOEHUS U
(GyHKIIUH KOMIIOHEHTOB KJIETKH, 00OCHOBBIBATh MHOTO00Opa31e KIIETOK;
— OOBSCHATH MHOI000pa3re OpraHu3MoOB, IPUMEHSISI 3BOTIOLUOHHYIO TEOPHIO;
— OOBSCHITH NPUYMHBI HACIIECTBEHHBIX 3a00JI€BaHUI;
— BBISIBJISITh U3MEHUYMBOCTh Y OPraHU3MOB; CPABHUBATh HACJIE/ICTBEHHYIO U
HEHACJIeICTBEHHYIO M3MEHYUBOCTH;
— BBISIBJIATh MOP(OJIOTHYECKHE, PU3NOIOTHYECKUE, TOBEICHUECKHUE aIaTalluu
OpraHU3MOB K cpejie OOUTaHUA U JEHCTBUIO KOJIOTMUECKUX (PaKTOPOB;
— COCTaBJISITh CXEMbI IEPEHOCA BEILIECTB U SHEPTUU B dIKOCHUCTEME (LIETIH MUTAHUA);
— MPUBOJAUTH JI0OKA3aTeIbCTBA HEOOXOJUMOCTH COXPaHEHUsI OMopazHoo0pasust AJis
YCTOWYHMBOTO PA3BUTHUS M OXPaHbl OKPYKAIOIIEH CPEbI;
— OLIEHUBATh JOCTOBEPHOCTh OMOJIOTUYECKON HH(DOPMALIUY, TOTYYEHHON U3 pa3HbIX
HCTOYHHKOB;
— TIPEICTABIATh OMOJOTHYECKYIO HH(POPMALIMIO B BUIE TEKCTa, TaOIHIIbI, Tpaduka,
JUarpaMMbl U J1€J1aTh BBIBOJbI HA OCHOBAHUM MPEICTABIECHHBIX JaHHBIX;
— OLIGHUBATh POJb TOCTHKEHUIN T'€HETHKH, CENIEKIINU, OMOTEXHOJIOTHH B
IPAKTUYECKOM JESITEIILHOCTH YEJIOBEKa,



— OOBSCHSITH HETaTUBHOE BIIMSHUE BEIIECTB (AJIKOT0JIsl, HIKOTUHA, HAPKOTUYECKHUX
BEIIECTB) Ha 3apO/IbIIIEBOE PA3BUTHE YETIOBEKA.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYUTHCS:

— dasamb HayuHoe 00bsACHeHUe OUON0SUYECKUM DAKmMam, NPoYeccam, A61eHUsM,
3AKOHOMEPHOCMAM, UCHONb3YS OUOI02UYeCKUe MeopuU

(K1emouHyo, 360JII0YUOHHYIO), YHeHUe 0 buocghepe, 3aKOHbL

HAac1e0CmeeHHOCMU, 3aKOHOMEPHOCMU USMEHYUBOCTU,;

— Xapakmepuso8amuv COBPEMeHHble HANPAGIeHUs 8 PA3BUMUU

OUONO2UU,; ONUCHIBAMb UX BO3MONCHOE UCNOIb30BANHUE 8 NPAKIMUYECKOU
oessmenbHoOCmu,

— cpasnueamsv cnocoowvl OeleHus KiemKku (Mumos u metios);

— pewams 3a0ayu Ha nocmpoerue gpacmernma emopot yenu JJTHK

no npeonodicennomy gppaemenmy nepeou, uPHK (MmPHK) no yuacmxky /[HK,

— peuwiams 3a0ayu Ha onpeodeieHue KOIUYeCmaea XpoMoCcoM 8 COMAMUYECKUX

U NOJIOBBIX KIIEMKAX, A MAKH#Ce 8 KIemKAX neped Hauaiom oelleHus (meto3a

UIU MUMO3QA) U NO €20 OKOHUAHUU (0151 MHO2SOKIEMOYHBIX OP2AHUIMOB);,

— peuiams 2eHemuyecKue 3a0ayu Ha MOHOSUOPUOHOe CKpewusaHue, COCmasisams
cXembl MOHO2UOPUOHO20 CKPEeWUBAHUSL, NPUMEHSIS 3AKOHbL HACAEeOCMBEHHOCIU U
UCNONIL3YSL OUONI02UHECKYI0 MEPMUHONO2UIO U CUMBOIUKY;

— YCMaHasIueams mun HAC1e008aHUS U XAPAKmep NPOsEIeHUs. NPUSHAKA

1o 3a0aHHOU cxeme pOOOCIOBHOU, NPUMEHSSL 3AKOHbL HACLIe0CMEEHHOCU,

— oyenusamo pe3yrbmamul 83aUMO0eUCmEUsl YeJl08eKA U OKPYHCaroujel cpeowl,
NPOCHO3UPOBAMb BO3MONCHBIE NOCIEOCMBUSL 0esIMENIbHOCHU Yel08eKd

0J151 CYyUecmeo8aHust OMOeIbHbLX OUON02ULECKUX 00BEKMO8 U YelblX

NPUPOOHBIX COO0OWEeCcma.



IIpuopuTeTHBIE HAIPABJIEHUS B BOCIIMTATE/ILHOM padoTe Ha 2022- 2026
Y4eOHBbIil 1o

1. ITampuomuueckozo 6ocnumanus:

1.1. Oco3nanue pocCUiCKON IpakIaHCKON UIEHTUYHOCTH B ITOJIMKYJIBTYPHOM H
MHOTOKOH(ECCHOHATBHOM OOIIIECTBE,

1.2. IloHnMaHue posm PyCcCKOro SI3bIKa KaK rOCyAapCTBEHHOIO sA3bIka Poccuiickon
®denepanyy U A3bIKa MEKHAIMOHAIBHOTO OOLIeHHs Hapo10B Poccuu;

1.3. IIposiBiieHHE HHTEPECA K TO3HAHUIO PYCCKOTO S3bIKa, K UICTOPUU U KYJIBTYpE
Poccuiickon denepanunu, KyJabType CBOETO Kpas,

1.4. LleHHOCTHOE OTHOILIEHUE K PYCCKOMY SI3BIKY, K JIOCTHKEHUSIM CBOEH PoanHbI —
Poccuu, k Hayke, HCKYCCTBY, OO€BBIM MOJIBUTAM U TPYJIOBBIM JIOCTUKEHUSAM
HapoJa;

1.5. YBaxkenue k cumBonam Poccnn, rocy1apcTBEHHBIM IIPa3IHAKAM,
UCTOPUYECKOMY U MIPUPOJTHOMY HACIIEIUIO U MMAMITHUKAM, TPAJAULIASIM Pa3HbIX
HapOJ0B, POKUBAOIINX B POJHOU CTpaHE.

2. I'pasicoanckozo eocnumanus:

2.1. T'oTOBHOCTH K BBIIIOJIHEHUIO 003aHHOCTEN IpaskJaHUHA U Pean3alliy €ro npas,
YBa)K€HUE paB, CBOOO] M 3aKOHHBIX HHTEPECOB IPYTUX JIIOACH;

2.2. AKTUBHOE y4dacTue B )KM3HH CEMbU, 00pa30BaTEIbHON OpraHNU3alui, MECTHOTO
CO00I11IeCTBa, POJHOTO Kpasi, CTpaHbl; — HEMPUIATHE JTHOOBIX (POPM IKCTPEMU3MA,
JUCKPUMUHALIMK; TIOHUMAHUE POJIM PA3IMYHbBIX COLUATBHBIX HHCTUTYTOB B
KU3HH YEJIOBEKA;

2.3. lIpencrapienue o0 OCHOBHBIX MIpaBax, CBO00aX U 00S3aHHOCTSIX TPaXJaHUHA,
COLIMAJIBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHH B
HOJUKYJIBTYPHOM M MHOTOKOH()ECCHOHAJILHOM OOIIECTBE;

2.4. 'oTOBHOCTH K pa3HOOOPA3HON COBMECTHOM IEATETHHOCTH, CTPEMIICHUE K
B3aMMOIIOHUMAHMIO U B3aMMOIIOMOIIIH;

2.5. AKTMBHOE y4acCTH€ B IIKOJIBHOM CaMOYIIPABJIEHUU; TOTOBHOCTh K YYaCTHIO B
T'YMaHUTAPHOU AESITEIbHOCTHU (TIOMOUIb JIFOASIM, HY KAAIOLUIUMCS B HEW;
BOJIOHTEPCTBO).

3. /lyx06HO-HpABCMEEHHO20 60CNUMAHUA:

3.1. OpueHranus Ha MOpaJibHbIE [IEHHOCTU U HOPMBI B CUTYAIUsX HPABCTBEHHOTO
BBIOODA;

3.2. T'OTOBHOCTb OIIEHUBATh CBOE MOBEACHHUE, B TOM YHUCIIE PEYEBOE, U MOCTYIIKH, a
TaK)K€ MMOBEJECHUE U MOCTYIIKH JIPYTUX JIFOJIEH € MO3ULUNA HPAaBCTBEHHBIX U
PaBOBBIX HOPM C YUETOM OCO3HAHUS OCIEICTBUN MOCTYIKOB,;

3.3. AKTMBHOE HENPUATUE aCOLIUATBHBIX MOCTYIIKOB;

3.4. CBo0OO0/a U OTBETCTBEHHOCTh JJUYHOCTH B YCIIOBUSAX UHIMBUYaJIbHOTO U
0OIIIECTBEHHOT'O ITPOCTPAHCTBA

4. dcmemuueckozo eocnumanus:

4.1. BocmpuMM4MBOCTb K pa3HbIM BUAAaM UCKYCCTBA, TPAJAULUSAM U TBOPYECTBY
CBOETO U APYTUX HApOJOB;



4.2. IlonumaHue 3MOLMOHATILHOTO BO3JIEHCTBUS UCKYCCTBA; TOHUMAaHKUE LIEHHOCTU
OTEUECTBEHHOT'O0 U MUPOBOT'O UCKYCCTBA, PO 3THUYECKUX KYIbTYPHBIX
TPaauIIUA U HAPOJHOTO TBOPUYECTBA; CTPEMIICHUE K CAMOBBIPAKEHHUIO B Pa3HBIX
BUJIaX UCKYCCTBa

5. llennocmu nayuno2o no3sHanus:

5.1. OpueHTanus B I€ATEIbHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX
Ipe/ICTaBlICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, TPUPOIBI U
00111ecTBa, B3aUMOCBSI3X YEJI0BEKa C MPUPOJHOM U COIMATBHOM Cpeoi;

5.2. 3aKOHOMEPHOCTSX PA3BUTHS S3bIKA; OBJIAJCHUE SI3bIKOBOW U YNTATEIIbCKON
KYJbTYpOU, HABBIKAMH UYTCHUS KaK CPEACTBA MMO3HAHUS MUPA;

5.3. OBnajieHre OCHOBHBIMHM HaBBIKAMU UCCJIEI0BATEIBCKON IESITENHHOCTH C YUETOM
crenu@UKYU MIKOJIBHOTO S3BIKOBOTO 00pa30BaHUsl; YCTAHOBKA Ha OCMBICIICHUE
OTbITa, HAOJIOICHUH, TOCTYNKOB U CTPEMJICHUE COBEPILICHCTBOBATH ITyTH
JOCTH)KEHUSI UHJIUBUIYATIBHOTO M KOJIJIEKTUBHOTO OJIarOIMOIyqHs.

6. Duzuueckozo eocnumanus, Gopmuposanus Kyaiomypvl 300p06vs u
IMOUYUOHAILHO20 0J1A20NOAYUUA:

6.1. Oco3HaHue IEHHOCTHU JKU3HMU;

6.2. OTBETCTBEHHOE OTHOIIICHUE K CBOEMY 37I0POBBIO U YCTAHOBKA Ha 3/T0POBBIH
o0pa3 )Ku3HH (310pOBOE MUTAHUE, COOTIOJICHUE TUTUEHUYECKUX TTPaBul,
cOaJIaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryJisipHas Gusndeckas
AKTUBHOCTb);

6.3. Oco3HaHue NMOCNeCTBUN U HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTpeOieHNnE
AJIKOT0JIs, HAPKOTUKOB, KypE€HHUE) U UHBIX (JOpM Bpeaa Al (PU3NIECKOro u
MICUXUYECKOTO 3/I0POBBS;

6.4. CoOmroieHne npaBui 6€301MacCHOCTH, B TOM YHCJIE€ HaBBIKH O€3011aCHOTO
MOBEJICHUS B UHTEPHET-CPEJIE B MPOIECCE MIKOJbHOTO 00pa30BaHus;

6.5. CnocOOHOCTh aIanTUPOBATHCS K CTPECCOBBIM CUTYAIIUAM U MEHSIFOITUMCS
COIMAJIbHBIM, HH(POPMALIMOHHBIM U PUPOIHBIM YCIOBUSIM, B TOM YHUCTIE
OCMBICJISISt COOCTBEHHBIN OMBIT U BBICTpauBasi TaJIbHEHIIINE 1IEIH;

6.6. YMeHue npuHUMaTh ce0s U APYTUX, HE OCYXK/as;

6.7. YMeHHre 0co3HaBaTh CBOE YMOIIMOHAIIBHOE COCTOSIHHE W DMOIIMOHAJILHOE
COCTOSIHUE JPYTUX, UCIIOJIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA JIJIs
BBIPAKEHUS CBOETO COCTOSTHUS;

6.8. ChopMUpOBaHHOCTH HABBIKOB pPe(IICKCHH;

6.9. Ilpu3Hanue CBOETO IpaBa Ha OIMTUOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7. Tpyooeozo éocnumanusn:

7.1. YcTaHOBKa Ha aKTUBHOE YYaCTHUE B PEUICHUU MPAKTUYECKUX 3a1a4 (B paMKax
CEMbH, IIKOJIbI, TOPO/Ia, Kpasi) TEXHOJOTUYECKON U COIMaIbHON
HaIPaBJICHHOCTH,

7.2. CriocoOHOCTh MHUIIMUPOBATh, INIAHUPOBATH M CAMOCTOSTEIbHO BBIMOIHAThH
TaKOro pojia AesTeIbHOCTD;
7.3. IaTepec K MpakTHUeCKOMY U3YYSHHIO TPOQEeCcCuii U Tpyaa pa3IndHOTO POa;



7.4. YBaxeHue K TPyAy U Pe3ysIbTaTaM TPYIOBOM ACATENBHOCTH;

7.5. Oco3HaHHBIN BEIOOP U TOCTPOCHHUE MHANBUAYAIBHON TPAEKTOpUN 00pa30BaHUs
Y )KU3HEHHBIX IJIAHOB C YYETOM JINYHBIX U OOLIECTBEHHBIX HHTEPECOB U
OTpeOHOCTEHH;

8. Ikonozuueckozo eocnumanu:

8.1. OpueHTanus Ha NPUMEHEHUE 3HAHUN U3 00JIACTH COLIMAIIBHBIX U €CTECTBEHHBIX
HayK JUIsl pelIeHUs 3a/1a4 B 00JIaCTU OKPY>KAIOIIEH Cpe/ibl, IIAaHUPOBAHMUS
ITOCTYTKOB M OLIEHKH UX BO3MOKHBIX MOCIEICTBHUI ISl OKPYKAIOIIEH CPEABL;

8.2. YMeHHE TOYHO, JIOTUYHO BBIPAKATH CBOXO TOUYKY 3PEHUS HA IKOJIOIMYECKUE
poOJEMBI;

8.3. [loBbIlIeHUE YPOBHS SKOJIOTHUYECKOM KYIbTYphl, OCO3HAHUE TTI00aIBbHOTO
XapakTepa 3KOJOTHYECKHUX MpoOJieM U IMyTel X pelieHus;

8.4. AXTUBHOE HENPUATHE NEVCTBUN, IPUHOCAILINX BPEI OKPYKAIOLIEH Cpele;

8.5. AKTUBHOE HENPUITHUE IEUCTBUM, IPUHOCIIIMX BPEL OKPYXKAOLIEH Cpee;

8.6. Oco3HaHMe CBOEH pOJIM KaK rpaskJaHNHA U TOTPEOUTENS B YCIOBHIX
B3aMMOCBSI3M IPUPOJHOM, TEXHOJIOTUYECKON U COLMAIIBHOM CPEN;

8.7. 'OTOBHOCTB K y4aCTHIO B IIPAKTUYECKOM ACSATENBHOCTH SKOJIOTUYECKON
HaIPaBJIECHHOCTH.



YueoHo-TeMaTunueckui miaaH 10 kiaace

Tembl (pa3aeJibl)

KoJ-Bo yacoB

1. BBenenue 5
2. MoJiekyJisipHblii YPOBeHb 12
3. Kiiero4uHbIii YypOBEHb 16

HToro:

33 +2 4 pe3epsB

YueoHo-TeMaTnueckui mian 11 kiaacce

Tembl (pa3aeJibl)

KoJ-Bo yacoB

1.Oprann3MeHHbII YPOBEHb 9

2.ITomynsIMOHHO-BUIOBOM YPOBEHB

3.OKOCHCTEMHBIN YPOBEHb

4. buocdepHbiii ypOBEHb 9
34

Hroro:




Buabl u popmbl KOHTPOJIs1 10 Omosiorum 10 kaace

Ne |Tema. KommmuectBo
Yetsep|Komuu |JIabopa ([Ipaxtu |Dxck [Kontp JlaboparopHblie u mpakTH4ecKre paboTh
Th €CTBO |TOPHBIX [UECKHUX [ypCH |0JIbHBI | ( HA3BAHHUE)
4acoB. [pabot. |paboT. |i. e
TECTHI
1 | Beenenue 5 2 0 0 1 JlabopaTopHas pabota 1« cmoap30Banne pa3InIHBIX METOIOB
1 [IPU U3yYEHUH OMOJIOTMYECKUX OOBEKTOB
UlaGopatopHas padoTa 2 «MexaHU3MbI CAMOPETYIISILIUN.
2 |MomneKyaspHBIiA 13 2 0 0 2 UlaGopaTopHas pabota 3 «O0Hapyx)eHHE
yYpOBEHb Ul ioB, yrieBoa0B, OEIKOB C TOMOIIBIO
KauyeCTBEHHBIX PEaKIIU»
1-3
JlaGopatopHas pabota 4 «Katanutudeckas akTHUBHOCTb
(bepMEHTOB (Ha IIpUMeEpe
AMUIIa3bI )
3 | KneTouHslit ypoBeHb 17 5 1 0 2 UlabopaTopHas pabota 5 « TexHrKa MUKPOCKOITUPOBAHUS.

3-4

«CpaBHEHHE CTPOCHHUS KIIETOK PACTEHUH, )KUBOTHBIX TPUOOB U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax u
WX OMHCAHUE.

JlaGoparopHas pabota 6 «Habmronenue mia3Monsa u
nerIa3MoITn3a B KIIeTKax
KOYKHITBI JTYKa.

JlaGoparopHas pabota 7 «I[IpurotoBienue, paccMaTpuBaHUE U




ONMCaHUE
MUKpPOIPENapaToB KJIETOK PACTCHHI.

UlaGoparopHas padota 8 «HabmroieHre ABUKEHUS [IUTOIIa3Mbl
Ha IIPUMEpE JIUCTa AJI0ICHY.

UlabopaTopHas pabota 9«CpaBHEHHE CTPOSHUS KIIETOK
PACTEHUN, )KUBOTHBIX,
rpuOOB M OAKTEPHUii».

[TpakTudeckas padora 1 Pemienne ajeMeHTapHBIX 3aj1a4 110
MOJICKYJISIPHOM OMOJIOTHH.

Hroro 3a roa.
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HOPMbI U KPUTEPUU OLTEHUBAHUS

OueHuBaHue YCTHOTO OTBETA y4aIMXCs

Ormerka "S" craBurcs B cinyyae:
1. 3HaHus, NOHUMAaHUS, TITyOMHBI YCBOCHHS 00y4aromuMcs Bcero o0béma
MIPOrpaMMHOr0 MaTepHalia.
2. YMeHuUs BBIIEIATH IVIaBHBIE MTOJIOXKEHUS B U3YUYEHHOM MaTepHalie, Ha OCHOBAHUH
(dakToB 1 MPUMEPOB 0000IIATh, ETATh BHIBOJIbI, YCTAHABINBATH MEXKIPEIMETHbBIE U
BHYTPHUIPEIMETHBIE CBS3H, TBOPUECKU TPUMEHSET NOJYUCHHBIC 3HAHUS B
HE3HAKOMOW CUTYaIlUH.
3. OrcyTcTBUE OMIKUOOK U HEAOYETOB IPHU BOCIIPOU3BEICHUN N3YUEHHOTO MaTepHala,
IIPU YCTHBIX OTBETAX YCTPAHEHUE OTJEIbHBIX HETOYHOCTEN C MOMOUIBIO
JOTIOJIHUTENBHBIX BOIIPOCOB YUUTENS, COOIIOIEHNE KYJIbTYpbl YCTHOW peun.
Otmerka "4":
1. 3raHue Bcero U3y4yeHHOTO NPOrpaMMHOIO MaTepHara.
2. YMeHMi BBIIETATH TJIABHBIE NIOJIOKEHUS B U3YUEHHOM MaTepuase, Ha OCHOBaHUU
(akTOB 1 MPUMEPOB 0000IATh, EIATh BBIBO/IbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIC
CBSI3U, IPUMEHSTH IOJyYEHHBIE 3HAHUS Ha ITPaKTHKE.
3. He3nauurenpHble (HerpyObie) OMMOKN 1 HETOUYETHI IPH BOCIIPOU3BEICHUN
M3YYEHHOr0 MaTepHasa, COOII0IEHNE OCHOBHBIX MPABWII KYJIbTYpPbl YCTHOM peUHu.
Otmetka "3" (ypoBeHb NMPECTABICHUHN, COUECTAIOIIUXCS C AIIEMEHTAMH HayUYHbBIX
TIOHATHM ):
1. 3HaHue U yCBOE€HME MaTepuaia Ha ypOBHE MUHUMAJIbHBIX TPeOOBaHUMI
MPOrpamMMBbl, 3aTPyAHEHUE MPU CAMOCTOSITENIBHOM BOCIIPOU3BEICHUH,
HE00XO0AMMOCTh HE3HAYUTEJIbHON TOMOLIY IPErnoaBaTess.
2. YMeHue paboTaTh Ha YpOBHE BOCIPOU3BECHUS, 3aTPYIHEHUS IPU OTBETAaX Ha
BUJIOM3MEHEHHBIE BOIPOCHI.
3. Hanuume rpy0oit ommOKku, HECKOIBKUX HErPYyOBIX TIPU BOCIIPOU3BEICHUN
U3YyYEHHOT0 MaTepualia, He3HaUUTEIbHOE HECOOII0ICHHE OCHOBHBIX MTPABUII
KYJIbTYPbl YCTHOU PEUH.
Otmerka "2'":
1. 3HaHue ¥ yCBOGHHE MaTepuasa Ha YpOBHE HI)KE MUHUMAJIbHBIX TPEOOBaHUMN
IPOrpaMMBbl, OTAEIbHBIE MPEICTaBICHUS 00 U3yUYEHHOM MaTepHale.
2. OrcyTcTBUE YMEHUH paboTaTh HA YPOBHE BOCIIPOU3BECHUS, 3aTPYIHEHUS IPU
OTBETaxX Ha CTaHAAPTHHIE BOIPOCHI.
3. Hanuure HeCKOJIbKUX TpyObIX OMMOOK, OOJIBIIOr0 YKuciia HErpyoObIX Mpu
BOCIIPOU3BEACHUN U3yYEHHOTO MaTepuaia, 3HaUUTeIbHOE HECOOI0IEHNE OCHOBHBIX
paBuI KyJbTYpbl YCTHON PEUH.

OueHka BbINOJHEHNS] MPAKTHYECKHX (J1a00PaTOPHBIX) padoT.

Otmerka "S" craBuTCH, €CIIM yUYECHHUK:

1) mpaBUIIBHO OINpEAENnII LENIb ONBITA;

2) BBINOJIHWI pabOTy B IOJTHOM 00BEME C COOIIIOIEHUEM HEOOXOAUMOM
MIOCJIEIOBATEIbHOCTH MMPOBEAEHUS ONBITOB U U3MEPEHUI;

3) caMOCTOSITENILHO U PALIMOHAIBHO BBIOpA M MOATOTOBMII AJIs1 OTIBITA HEOOXOIUMOE
000py10BaHUE, BCE ONBITHI IPOBEJI B YCIOBUAX U pEeKUMaX, 00€CIeUNBAIOIINX



MOJIyY€HHE Pe3yIbTaTOB U BHIBOJIOB C HAMOOJBIIEH TOYHOCTHIO;
4) Hay4HO rPaMOTHO, JIOTUYHO OMUCal HAOMOAeHUS U CPOPMYIIUPOBAI BBIBOJIbI U3
omnbITa. B mpeicTaBieHHOM OTYETE MPABUIILHO U aKKYPATHO BBITIOJIHUI BCE 3aIHCH,
TaOJIUILIbI, PUCYHKH, TPAPUKU, BEIYUCIICHUS U CJIeTall BHIBOJbL;
5) mposBIISIET OPTaHU3AIMOHHO-TPYIOBbIE YMEHUS (ITOAIEPKUBAET YHUCTOTY
pabouero Mecta U OPSAI0K Ha CTOJIE, IKOHOMHO MCIIOJIb3YET PACXOIHbIE
MaTrepuabl).
7) 9KCIIEPUMEHT OCYIIECTBIISIET IT0 IJIAHY C YYETOM TEXHHUKH 0€30TaCHOCTH ¥ IIPABHIT
paboThI ¢ MaTepuaiaMu U 000pyI0BAaHUEM.
OtMmetka "'4" craBUTCS, €CIIM YYEHUK BBITIOTHIII TpeOOBaHUS K oLieHke "S", HO:
1. omBIT MPOBOIUI B YCIIOBUSX, HE 00ECMEUNBAIOIINX TOCTATOYHON TOYHOCTH
U3MEPEHN;
2. wiu ObLJIO IOMYIIEHO JIBa-TPU HEA0UETA;
3. unu He 6oJsiee OHOM HEeTpyOoil OIITMOKHK U OJTHOTO HEJ0YETa,
4. WM SKCTIEPUMEHT MPOBENIEH HE MOIHOCTHIO;
5. WM B ONMKUCAHUU HAOIOJIEHUHN U3 ONBITA JOMYCTUI HETOUHOCTH, BBIBOJIBI CJIETIal
HETOJIHBIE.
Otmertka '"'3" cTaBUTCS, €CIIN YUEHUK:
1. mpaBUIILHO OIPEACIIUI 1IEJIb OIBITA; pa0OTY BHIMOJIHAET MPABUILHO HE MEHEE YeM
HATOJIOBUHY, OJJHAKO 00BbEM BHITIOJTHEHHON YacTH TaKOB, YTO MO3BOJISIET TOTYyUUTh
MpaBUJIBLHBIC PE3YIbTAThI U BEIBOBI 10 OCHOBHBIM, IPUHIIMITHAIIEHO BaYKHBIM
3aj1a4am paboThI;
2. wim noaoop 00opy0BaHusl, 00BEKTOB, MATEPUAJIOB, a TAKXKE PaObOTHI 10 HAYaATY
OTIBITA TMPOBEJI C TIOMOIIBIO YUUTEIS; WM B XOJI€ TIPOBEACHUS OTBITA U U3MEPEHUH
OBLIIM IOMYILIEHBI OIIMOKH B ONMCAHUU HAOMIOAEHUH, (POPMYIHPOBAHNUU BHIBOJOB;
3. OMBIT MPOBOJWICS B HEPAIIMOHAIBHBIX YCIOBUSIX, YTO MPHUBEIIO K TOTYUCHHUIO
PE3YNBTATOB C OOJIbIIIEH MOTPEITHOCTHIO; WIIM B OTYETE ObUTH TOMYIIEHBI B OOIIIEH
CJIOKHOCTH He 6oJiee IByX OMMOOK (B 3aIUCIX €AUHUIL, U3BMEPEHUSIX, B
BBIYHCIICHUSX, Tpadukax, Tabnuiax, cxemax, u T.J1.) HE IPUHIUITHAIBHOTO JIsI
JTAHHOM pabOThI XapaKTepa, HO MOBIMABIINX HA PE3yJbTAT BHITIOJHECHHUS,
4. noryckaeT rpyOyro OIMOKY B X0Ji¢ SKCIIEpUMEHTa (B O0OBICHEHUH, B 0(hOPMIICHUHN
paboThI, B COOMIOICHUH MPABUII TEXHUKHA 0€30MaCHOCTH MpU paboTe ¢ MaTepuanaMu
1 000pyZOBaHUEM ), KOTOPAsi UCIIPABJISIETCS IO TPEOOBAHUIO YUUTES.
Otmetka "2"" craBUTCH, €CIIM YUCHHUK:
1. He onpenenuy CaMOCTOSITENBHO LEh OMbITA; BBINOJHUI padOTy HE TOJHOCTHIO, HE
MOATOTOBUJI HY>)KHOE 000PY/I0BaHUE U 00BEM BBHITIOJIHEHHOM YacTh pabOThI HE
TI03BOJISICT CAETATh MPABUIBHBIX BHIBOJIOB;
2. WM OTBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOTIOACHHS IPOU3BOIUIIHICE
HETNPaBUIILHO;
3. wu B Xo/ie paboThl U B OTUETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH,
OTMEUYCHHBIC B TPEOOBAHHUAX K OleHKe "3";
4. momyckaeT jaBe (1 6osiee) TpyObIe OMMOKH B XO/I€ SKCIIEPUMEHTA, B OOBSICHEHUH, B
odopmiieHnn paboThl, B COOMIOIEHUH MPABUI TEXHUKU O€30MMaCHOCTH MPH padboTe C
BEILIECTBAMH U 000PYAOBaHUEM, KOTOPbIE HE MOXKET UCIIPABUTH JIaXke 110
TpEOOBAHUIO YUUTETIS.

OueHka caMOCTOSATENbHBIX MUCbMEHHBIX H KOHTPOJILHBIX PadoT.
OtrmMmetka "S" cTaBuTCA, €CJIM YUCHUK:



1. BeIMOSIHUI paboTy 6€3 OMOOK U HEJI0YETOB,;
2) nomycTuia He 0oJiee OJHOTO He0YeTa.
OtmeTka "4" cTaBUTCS, €CJIM YYSHHUK BBITIOJHUI pabOTy MOJHOCTBIO, HO IOMTYCTHII
B HEH:
1. He Oosee oTHOM HETpyOO OITMOKHU W OJTHOTO HEJI0YETa;
2. unu He 6oJiee IBYX HEJA0UYETOB.
OtMmetka "3" craBuTCS, €ClIM YYEHUK IPABIIILHO BBITIOJIHUI HE MeHee 2/3 paboThl
WJTW JOTYCTHII:
1. He Gonee ABYX rpyObIX OMINOOK;
2. uim He 6oJee oHOM rpy0oit M 0JHOM HETpyO0Ooit OMMOKY U OJTHOTO HEJ0UeTa;
3. wiu He 6osee IBYX-TPeX HErpyObIX OUIHNOOK;
4. unu ogHOM HEerpyOoii OMMUOKY U TPEX HEJJOUETOB;
5. WM pY OTCYTCTBHH OIITHOOK, HO TIPY HATMYUHU YETHIPEX-TIATH HEJIOUYCTOB.
Otmertka 2" cTaBUTCS, €CIIM YUYEHUK:
1. momyCcTHI YUCIIO OUTMOOK M HEIOYETOB MPEBOCXO/IAIIEE HOPMY, TIPU KOTOPOH
MO>KeT OBITh BBICTaBJICHA oricHKa "3";
2. WY eCJIM MPABUIILHO BBITIOJHUI MEHEE MOJOBUHBI PAOOTHI.
OuneHka BbINOJHEHNS TECTOBBIX padoT M0 0MOJI0THN:

OIICHKA MHUHUMYM MaKCHUMYyM
3 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0% 50%

OueHnBaHye NPOCKTHON Pad0OTHI MO OMOJIOTHH

Oo6mme TpebOBaHNA K MPOCKTHOW padoTe Mo OMOJIOruu.

[IpeacTaBnsiemblii MPOEKT JOJKEH UMETh TUTYJBHBIN JIUCT C YKa3aHUEM: (paMUIIHH,
MMEHH, OTYECTBA WCIIOJHUTEN U PYKOBOIAUTENS (€i) MPOEKTa, Ha3BaHUE MPOEKTA,
roJla HarMcaHus paboThl, yKazaHUEM LeJei 1 3a7a4 MPOEKTHOU pabOTHI.

ConeprxaHue MPOEKTHOM padOTHI JOHKHO BKIIIOYATh TAKUE PA3/ACIIbl, KaK:

— BBEIICHHE, B KOTOPOM OOOCHOBBIBACTCS AKTYaJbHOCTh BBIOPAHHOW WIIU
paccMaTpuBaeMoi MPOOJIEMBI;

— MECTO U BpeMs BHITIOJIHCHUS PaOOTEHI;

— KpaTKOE OIMHCAHUE UCTOJIb3yEeMbIX METOJUK C CChUIKAMU Ha UX aBTOPOB (eciu
TaKOBbIE HEOOXOAUMBI /111 pa0OThI WJIM UCTIOJIb30BATUCH B HEM);

— CHCTEMaTU3UPOBaHHbIE, 00pabOTaHHbIE PE3yIbTaThl UCCIIEIOBAHUII;

— BBIBOJIBI, C/ICJIAHHBIE TIOCTIE 3aBEePIIEHUS PaOOTHI HAl TPOECKTOM;

— MPaKTUYECKOE UCIOIb30BaHUE PE3YIHTATOB MIPOCKTA;

— CcoIMalibHAasi 3HAYUMOCTh MPOEKTa;



— mpuioxeHue: ¢otorpadun, CXeMbl, YEpPTEXKH, Trepoapuu, TaOIUIBI CO
CTaTHCTUYECKUMU JTaHHBIMH U T.].
KpuTtepun o11eHKH NPOEKTOB 110 OHOJIOTHH:

— YETKOCTb MTOCTABJICHHOW LIETIN U 3a]1a4;
TeMaTHU4eCKasi aKTyalbHOCTh U 00bEM HCIOJIb30BAHHOM JIUTEPATYPHI;
— 000CHOBAaHHOCTH BBIOPAHHBIX METOJIUK ISl IPOBEICHUS UCCIICIOBAHMUIA;
— TOJIHOTA PaCKPHITUS BEIOPAHHON TEMBI TIPOEKTA;
— 000CHOBAaHHOCTH BBIBOJIOB U UX COOTBETCTBHE MOCTABICHHBIM 3a]]a4aM;
— YpOBEHb TMPEACTABICHHBIX JIaHHBIX, IOJYYCHHbIX B XOJ€ HCCIEIOBAHUSA
BBIOpaHHOU TTPo0sIeMBbI (00BeKTa), UX 00padoTka (ITpH HEOOXOIUMOCTH);
— aHaJu3 MOJYYCHHBIX TaHHBIX;
— HajJuuue B paboTe BbIBOJIA WIIM IPAKTUUECKUX PEKOMEHAIIHI;
— KadyecTBO odopmiieHus paboTel (Hanuuue (HOoTOMATEpUaIoB, 3apUCOBOK,
CIHUCKA HCHOJB3YEMOUW JIMTEpaTyphbl, TepOApHBIX MATEPUAJIOB K IMPOEKTaM IO
OOTaHUKE U T.].).
Kpurepun onieHKH BBICTYIICHUS JOKJATYHKA 10 3a1IUTE IPOEKTA:

— 000CHOBAHHOCTh CTPYKTYPbI JOKJIA/a;

— BBIWICHEHUE TJIABHOTO;

— TOJHOTA PACKPBITHS BRIOPAHHOM TEMATHKHU UCCIIEIOBAHUS MIPH 3aIUTE;

— HCHOJIb30BAHKE HATJISAHO-WUTFOCTPATUBHOIO MaTepHaa;

— KOMIIETEHTHOCTb, SPYIUPOBAHHOCTH JOKJIaUHKa (BHICTYIAIOIIET0) U YMEHHUE €TI0
OBICTPO OPUEHTUPOBATLCSA B CBOEH pabOTe MpU OTBETAX Ha BOMPOCHI, 3a71aBa€MbIe
KOMHUCCHEH (WICHAMHU KIOPU WJTH KCIIEPTHOM KOMUCCHEH );

— YpPOBEHb NPEACTABICHUS JOKJIAa IO MPOEKTy (YMEHUE IOJIb30BAThCSA IMPHU
U3JI0KEHUH JIOKJIaJla U OTBETaX Ha BOIMPOCHI MaTepHaIaMH, IOJIy4YEHHBIMU B XOJI€
UCCJIEIOBAHMUS ), YETKOCTh U SICHOCTh MIPH OTBETaX Ha BCE BO3HUKAIOIIWE B XOJIE
JIOKJIaJla BOIMPOCHI MO TMPOEKTY, YTO SBIISETCS HEOTHhEMJIEMBIM IOKa3aTejeM
CaMOCTOSITEJIbHOCTH BBITIOJIHEHUS pabOTHI IO BRIOPAHHOU TEME.



Kanenoapno - memamuueckoe nnanupoeanue « BHOJIOIHA_10 KJIACCy

1 yac B Heaes10, Beero 35 4 (0a30BblIil yPOBEHbD)
(Yuebnuk: buonorus. Obmas 6uonorus. 10-11 ki1.: yuebnuk 111 061eodpazoBatenbHbIX yupexaenuit / A.A.Kamenckuii,
B.B.ITaceunuk: - M., I[IpocBenienue. 2021»)

Ne Tema ypoka/ Tun ypoka O0yu-cs Ilnanupyembie 00pa3oBaTe/ibHbIE Pe3yJabTaThl Mara
n/n ¢ OB3 (B coorBercTBUM ¢ PI'OC)
npeaMeTHbIe MeTanpeaMeTHbIe JIMYHOCTHBbIE wian | ¢axkr
YV
BBenenue (54.)
buonorus B cucreme Hayk Nmets Onpenensars MecTo Bocnuranne y
Besoownwiii HnpeacTaBJICHUAC O OMOJIOTUH B CHCTEME ydJalmuXxcs 4yBCTBa
1/1 | Axkmyanusayus snanui Ouomoruw, KaK Hayk. OlLleHUBAaTH TOpAOCTH 32
HayKe O KMBOMU BKJIaJ Pa3/IHIHbIX POCCHICKYIO
MIPUPOJIE; O VIEHBIX-GHOTOTOB B OMOJIOTUYECKYIO
npodeccusix, pA3BHTHE HAYKH HayKYy.
2/2 | OOBEKT U3y4eHHUsI OMOJIOTUU CBA3AHHBIX C S —— B ———
ouoiioruei; 0o
Becedd ¢ anemenmami YPOBHEBOM Briaensats ocHOBHBIE mz;mm
00bsCHeHUsl, cocmasieHue OpTaHnsalin MCTOZIBI HAYKaM
mabnuyol KUBOM HIPUPOJIBL. | GpoIOrHYecKux '
3HaHue 6HoJoru- | UCCIEIOBAaHUN. [lonnmanue MHO-

roo0pazus u




3/3

Mertoab1 Hay4YHOTO
MO3HAHUS B OMOJIOTUH

JlaGopaTopnas padora 1
«Hcnonb30BaHue pa3jiMnyHbI
X METO/I0B NP

U3yYeHNH OHOJIOTHYECKUX
00bEKTOB
Kombunuposanmnwiii.

4/4

buonorndeckrue cuCTEMBI

Y UX CBOMCTBA
JlabopaTtopHnasi padora 2
«MexaHU3MBbI caMOperyJsinu
w».

Kombunuposannwiii.

5/5

O600maomuii ypox mno
TeMe: «buoJjiorust B cucreme
HayK. MeToabl HAy4YHOI' 0
MO3HAHUS B OMOJIOTHI
(koHTpOJIbHBII TecT 1)
Ypox obobwenus u
cucmemamuzayuy 3SHAHuu

YECKHUX HAYK U
00BEKTOB UX U3Y-
YyeHHUs. 3HaAHHEC
MPU3HAKOB KH-
BBIX OPTaHU3MOB,
yYMEHHE JaBaTh UM
XapaKTEPUCTHKY.
Paznnuenne 00b-
€KTOB JXUBOU U
HEXXUBOU PUPO-
Ibl. 3HaHHWE U
coOiroieHue npa-
BUJI pabOTHI B Ka-
onHeTe OMOJIOTHHU

OOBACHATH 3HAUECHUE
OouoJIornu Ijis
MOHMUMAaHUS HayYHOH
KapTUHBI MUpa

CocTaBiieHrE Ha OCHOBE
paboThI

C Y4COHMKOM U
JIPYTHMH
HH()OPMAITMOHHBIMHA
UCTOYHUKAMU CXEMBI,
PACKpPBIBAIOIIEH 3TaIbI
MIPOBEICHUS

HAy4YHOTO
MCCJICIOBAHMS U UX
B3aMOCBSI3b.

‘YMeHue onpeaesTh
1eJTb YPOKa U CTaBUTh
3a71a4, HEOOXOUMBIE
JUTSI €€ JOCTHIKCHHSL.
Ymenue
BOCTIPUHUMATh
HHGOPMAIIMIO Ha CITyX,
paboTaTh B COCTaBe
TBOPYECKHX TPYIIII.

SIUHCTBA KMBOM
MIPUPO/IBI HA
OCHOBAHMH 3HaHHUI
O MPU3HAKaX
JKHBOTO.

Peanuzanuu
STHYECKUX
YCTaHOBOK 10
OTHOIIIEHUIO K
OMOJIOTHYECKUM
OTKPBITHSIM,
HCCIIEIOBAHUSIM U
UX pe3yjbTaTaMm;

Mouiexyasipabiii yposens (13 4.)




6/1

MonekynspHbIi ypOBEHbB:
oO11ast XapakTepucTUKa

YPOK UsydeHusd u nepeuviHoco
3AKPENnJIeHUA 3HAHUU

712

Heoprannueckue Bemecrna:
BOJIa, COJIH
Kombunuposanmnwiii.

8/3

JIununel, UX CTPOEHUE U
(yHKUIHU.

Kombunuposanmwiii

9/4

YrneBonbl, UX CTPOCHUE U

byHKIUU.
Kombunuposannwiii

10/5

benkwu, coctaB u cTpykTypa.
Kombunuposannwiii ,
8b100pOYHAS NPOBEPKA
mempadell

11/6

benku. ®ynkuuu 6e1K0B

KoMOuHupoBaHHBIM

12/7

JlaGoparopHnasi padora 3
«O0HapyxeHue
JInnuaos, yriieBoaos,
0€JIKOB C MOMOIIBIO
Ka4yeCTBEHHBIX

3HaTh OCHOBHBIE
METOBI U3YUCHUS
KJIETKH, UMETh
MIPEICTABJICHHUE O
MOJICKYJIIPHOM
ypOBHE
OpraHu3alux
’KHBOTO.

3HaTh COCTaB,
CTPOCHHE U
byHKIIIN
OpraHUYECKUX
BEIIICCTB,
BXOJIAIINX B
COCTaB JKHBOTO;

3HaTh
ompeieeHUE
OCHOBOIIOJIAraroIu
X TTOHSTHH:
aTOMBI B
MOJIEKYJIbI,
OpPTaHUYECKHE U
HEOPraHWYECKUE
BEIIECTBA,
KOBaJICHTHas
CBSI3b,
MaKpOdIJIEMEHTHI,
MUKPOIJIEMEHTHI,
OMOTIOIUMEDBI:

Onpenenars Npeamer,
3aJ]a4d ¥ METOIbI
UCCIIEI0BAHMS
[IUTOJIOTHH KaK HayKH.
OOBACHATH 3HaUCHUE
IIUTOJIOTUYECKUX

UCCIICIOBAHHUM JISI
pa3BUTHS OMOJIOTHUN U

Apyrux
OMOJIOTUYECKHUX HAYK

OOBsACHATH 3HAUCHUE
KJIETOYHOU TEOPUU IS
pa3BUTUSI OUOJIOTUH
CpaBHuBaTh
XUMHUYECKUN COCTaB
YKUBBIX OPTaHU3MOB U
TeJI HE)KUBOU
PUPO/IbI, 1EJIATh
BBIBO/IbI HA OCHOBE
CpaBHEHUSI.
OOBACHATH POJIH
HEOPTaHUYECKUX U
OpraHUYECKUX
BEILIECTB B KJIICTKE
XapakTepu3oBaTh
KJIETKY KaK

CTPYKTYPHYIO €UHUILLY

VYMeTb O0BACHITD
HEOOXO0IMMOCTh
3HAHUH O
KJIETOYHON TEOPUH
JUIS TOHUMAaHMS
eJIMHCTBA
CTpPOCHHUS U
(GYHKITMOHUPOBAHU
s OPraHUYECKOT0
MuUpa.

OBnageHue
WHTEJJIEKTYaIbHbI
MU YMEHUSIMU:
JIOKa3bIBaTh,
CTPOUTH
paccyxiaeHus,
QHAJIM3UPOBATh,
JI€JaTh BBIBOJIBI.

CdopmupoBanHOC
Th
M03HABATEIIbHBIX
UHTCPECOB M
MOTHBOB,
HaIpaBJICHHBIX Ha
U3YyYCHUE TEMBI.
Bnanenue
COCTaBIISIOIIUMHU
y4e0OHO-




peakuuin
VPOK -NPAKMUKYM

13/8

depmeHThl - buonornyeckue
KaTaJIn3aToPBHl.
JlabGopaTopHuas padora 4
«Karaauruyeckasn
AKTUBHOCTH (pePMEHTOB (HA
npumepe

aMWwiIa3bl)»

Kombunuposannwiii

14/9

O600maromuii ypox mo reme
«XMMHYECKHH COCTAB
KJIETKH

(KOHTPOJIbHBII TeCT 2)

Ypok 060b6wenus u
cucmemamu3ayuy 3HaHUl

15/1

HyknenHoBbIE KUCTOTHI:
JTHK u PHK
Kombunuposannwiii

16/1

AT® u npyrue HyKJI€OTH/IBI.
Buramunbl
Kombunuposannuuii

TOMOTIOJIMMEPHI U
reTepOTIOINMEPHI.

OcobenHocTH
XAMHAYECKOTO
COCTaBa JKUBBIX
OpraHU3MOB.

Heoprannyeckue u
BelecTBa. Poib
BOJIbI,
MUHEPAIBbHBIX
COJICH B
OpraHu3Me.

OcobeHHOCTH
XAMHUYECKOTO
COCTaBa KUBBIX
OpraHU3MOB.

Oprannueckue
BemecTBa. Poib
YTJIEBOJOB,
JUAMUI0B, OCIKOB,
HYKJIEMHOBBIX
kucioT, AT® B
OpTraHu3Me

Mexaausm
JIEHCTBUSA

ZKHUBOIO.

PazButne
IIO3HABATEIILHOTO
UHTEpeca K

U3YUYEHUIO OMOJIOTUU U
MEKIIPEIMETHBIX
3HAHUU [IPU U3yYECHUU
Marepuala o
XUMHYECKUX CBA3SAX B
MOJIEKYJ1aX BEIIECTB,
VICKYCCTBEHHOM
IIOJIyYEHHUU
OpraHUYECKUX
BEILIECTB U JP.

Pemrenne
OHMOJIOrMYeCKUX 3a7a4 B
LIEJIAX

MMOATOTOBKH K EI'D.

[IpoBoauTH
OMOJIOTHYECKHE
HCCIIE0BaHUs U JIeJ1aTh
BBIBOJIBI HA OCHOBE
TIOJTYYCHHBIX
pEe3yIbTaTOB.

HUCCIIEI0BATEIILCKO
U 1eITEIILHOCTBIO.

YMeTh OOBACHATH
U IPUMEHSTh
3HAHUA B
MIPAKTUYECKOHN
NEATEIbHOCTH

YBaXXUTEIBHO
OTHOCHUTBCS K
YUUTEIIO U
OJIHOKJIACCHUKAM.

Haxomuts BEIXOX
13 CIIOPHBIX
CUTYyalUH.

Kputnunoe
OTHOIIICHUE K
CBOMM ITOCTYIIKaM,
OCO3HaHHE
OTBETCTBEHHOCTH
3a UX
MTOCJICICTBHS.
ITonumanue
3HAYCHUS
00yueHus st
MMOBCEIHEBHOM




17/1 | Bupych
2
Kombunuposanmnwiii.
18/1 | O6o6marommii ypok mo teme
3 | «MoJekyasipHbIii ypOBeHb

OPraHu3alUHU KUBOU
NPUPOAbD)

(KOHTPOJIbHBII TeCT 3)

Ypok 0006ueHus u
cucmemamu3ayuy 3HaHUull

KaTaJn3aTopoB B
XUMUYICCKUX
peaKIHsIX.
DOHeprus
aKTUBAITUH.
CrpoeHnue
dbepMeHTa:
AKTUBHBIN LIEHTP,
cyocTpaTHas
CrenupUIHOCTb.
Kodepmentsr.
Otnnuus
(dbepMEeHTOB OT
XUMUICCKUX
KaTaJn3aToOPOB.
benkun-akTuBaTOPHI
u Oenku-
MHTUOUTOPBI

3HaTh 0 BUpycax
KaK HEKJIETOYHBIX
dbopmax KU3HU.

[IpumensaTy moxenu u
CXEMbI [l PEIICHUS
y4eOHBIX u
MMO03HABATEIbHBIX 3a/au;

Bnaners npuémamu
CMBICJIOBOT'O UTCHHS,
COCTAaBJIATh TE3UCHI U
IUIAHBI - KOHCIIEKTHI 10
pe3yJbTaTaMm YTeHUS;
KJ1IacCU(UIIMPOBATH U
BBIOHPATh KPUTEPUH
JUISL KITacCH(UKAITUH.

ZKHU3HU.

dopmupoBaHue
COOCTBEHHOM
MO3UIIUHU IO
OTHOLIEHUIO K
OMOJIOTMYECKOMN
nH(opmaruu,
IIOJIy4acMOu

U3 Pa3HbIX
HMCTOYHUKOB.
PazButne
M03HABATEILHOTO
WHTEpeca mpu
U3YICHUHT
JOTIOJTHUTETHHOTO
Marepuasa
ydeOHHKa

Kuerounnlii ypoBens (17 4.)




19/1

Knetounsliii ypoBeHb: 001mas
xapakrepuctuka. Knerounas
TeopHUsl

JlabopaTtopnas padora 5
TexHnka MEUKPOCKONIMPOBAaH
usi «CpaBHeHHe CTPOEHMSI
KJIETOK PACTEeHUH,
JKMBOTHBIX

rpudoB u OaKkTepuil Mo
MHMKPOCKOIIOM Ha

rOTOBBIX MHKPOIpenaparax
U MX OIIUCAHHEe).

Beoowuwiit. Akmyanuzayus
3HaHUU

20/2

CtpoeHue KIETKH.
Krnerounas memOpaHa.
[Mutonnaszma. KieTtouHblit
ueHtp. Llutockener
JlabopaTopHnast padora 6
«Haoaonenue
J1a3M0JIM3a U
AeNJIa3MoJIn3a B KJeTKax
KOKHMIBI JIyKa.

Beceoa

21/3

Pubocomsl. Sapo

3HATh OCHOBHEIE
METO/IbI U3YUYECHUS
KJIE€TKH, OCHOBHBIC
MOJIOKECHUSI
KJICTOYHOM
TEOPUH; UMETh
MPEJICTABICHUE O
KJIETOYHOM yYpPOBHE
OpraHu3aluu
’KHBOT'O

Onpenenenue
OCHOBOIIOJIAraloIn
X ITOHATHH:
ITUTOJIOTHSI,
METO/Ibl U3yUYECHUS
KJICTKH,
yIbTpaleHTpUuyT
UpOBaHUE,
KJIETOYHAasI
Teopusl.

3HaTh
0COOEHHOCTH
CTPOCHUS KJICTKU
AYKapuoT U
MIPOKAPHUOT.

CtpoeHue KIETKH.
CxoJzcTBO

Onpenenars Npeamer,
3aJ]a4d ¥ METOIbI
UCCIIEI0BAHMS
[IUTOJIOTHH KaK HayKH.

OOBsCHATH 3HAUCHUE
IIUTOJIOTUIECKHIX
VCCIICNOBAHNAN JUIS
pa3BUTHS OMOJIOTHUN U

Apyrux
OMOJIOTUYECKHUX HAYK

OOBACHATH 3HAUECHUE
KJICTOYHOM TEOPHUH IS
pa3BUTHSI OMOJIOTHH

XapakTepu3oBaTh
KJIETKY KakK
CTPYKTYPHYIO €AUHUILY
YKUBOTO.

Brinensars
CYLIECTBCHHBIC
MPU3HAKU CTPOCHUS
KJIETKH.

Pazyinuares Ha

VYMeTb O0BACHITD
HEOOXO0IMMOCTh
3HAHUH O
KJIETOYHON TEOPUH
JUIS TOHUMAaHMS
eJIMHCTBA
CTpPOCHHUS U
(GYHKITMOHUPOBAHU
s OPraHUYECKOT0
MuUpa.

OBnageHue
WHTEJJIEKTYaIbHbI
MU YMEHUSIMU:
JIOKa3bIBaTh,
CTPOUTH
paccyxiaeHus,
QHAJIM3UPOBATh,
JI€JaTh BBIBOJIBI.

CdopmupoBanHOC
Th
M03HABATEIIbHBIX
UHTCPECOB M
MOTHBOB,
HaIpaBJICHHBIX Ha
U3YyYCHUE TEMBI.
Bnanenue
COCTaBIISIOIIUMHU
y4e0OHO-




DHIOIUIa3MaTUYeCcKas CETh.

Kombunuposanmnwiii.

22/4

Bakyomu. Komruieke
["onbmxu. JIn30COMBI.
JlabopaTtopnas padora 7
«IlpurorosJiienue,
paccMaTpUBaHue U
onucaHue
MUKPOINPENapaToB KJIETOK
pacTreHuin».
Kombunuposannswiii.

23/5

Muroxonapuu. [1nactuasl.
Opra"Houibl JBUKECHHUS.
KiieTrounble BKJIIOUEHUSI.
JlabopaTtopnas paGora 8
«Haoburonenue

ABUKEHHS UTOMJIA3Mbl Ha
npuMepe JucTa
10/1en».

Kombunuposannuiii.

24/6

Oco0EeHHOCTH CTPOCHUS
KJIETOK ITPOKapHOTOB U
JYKapHOTOB.

JlaGoparopHuas padora 9
«CpaBHeHue
CTPOCHHS KJIETOK PACTEHMH,

MIPUHIIUIIOB
MIOCTPOCHUS
KiIeTkd. OCHOBHEIE
JacTH U
OpraHoOU/IbI
KJIETKH, UX

byHKIIIH

Onpenenenue
OCHOBOIIOJIararoIu
X MOHSTHUH,
XapaKTePU3yIOIIUX
O0COOCHHOCTH
CTPOCHUSI OpTraHou
JIOB KIICTKH.

3HaTh 00 OOMeEHE
BEIIECTB U
IIpeBpaIlCHNE
SHEPTUU Kak
OCHOBE
KU3HEIEATEIHHOCT
Y KJIETKU.

Hwmets
IIPEICTABIICHUE O
reHe, KOJIOHE,
AHTHUKOJIOHE,
TPUILIETE, 3HATH
0COOEHHOCTH

Ta0INIAX U TOTOBBIX
MUKpOTIpernaparax
OCHOBHBIE YaCTH U
OpraHOMJIBI KJICTKH.

HabmronaTh n
OIMCHIBATH KJIETKH Ha
TOTOBBIX
MUKpOTpernaparax

OOBSCHATH
OCOOCHHOCTH
KJICTOYHOT'O
CTPOCHHUS
OpraHHU3MOB.
BroiaBasare
B3aUMOCBSI3H MEXKTY
CTPOCHHUEM U
(GYHKUMSAMH KIETOK.

IIpoBoauTe
OMOJIOrNYeCcKHue
VCCJICIOBAHUS U JIejIaTh
BBIBOJIBI HA OCHOBE
MOJTYYCHHBIX
pe3ynbTaTOB.

HUCCIIEI0BATEIILCKO
U 1eITEIILHOCTBIO.

YMeTh OOBACHATH
U IPUMEHSTh
3HAHUA B
MIPAKTUYECKOHN
NEATEIbHOCTH

YBaXXUTEIBHO
OTHOCHUTBCS K
YUUTEIIO U
OJIHOKJIACCHUKAM.

Haxomuts BEIXOX
13 CIIOPHBIX
CUTYyalUH.

[IponykTuBHOE
oO1eHue u
B3aUMOJCHUCTBUE
B IIpoOLIECCe
COBMECTHOU
yaeOHOM
JIESITETbHOCTH C
YYETOM ITO3ULIUHU
ApPYTuX
YYaCTHUKOB
JESITEIbHOCTH TIPU




KMBOTHBIX,
rpu0oOB ¥ 0aKTEepHiD).

Kombunuposanmwiii

25/7

O06o0maromuii ypok no reme
«OCco0eHHOCTH CTPOEHUSA
KJIETOK KMBBIX
OpPraHu3MoB»
(KOHTPOJILHBII TecT 4)

Ypok 0606wenus u
cucmemamuzayuy 3HaHUul

26/8

OOMeH BelecTB U
IIPEBpAICHUE YHEPTHH B
KJIETKE.

Ypok usyuenus u nepguunozo
3aKpenneHus 3HaHUL.

27/9

DHepreTuueckuit 0OMeH B
KJIETKE.
Kombunuposannniii.

28/1

Tunel KJIETOYHOTO MUTAHUS.
doTOCHHTE3 1 XEMOCHUHTE3.
Kombunuposanmuiii.

IIPOLIECCOB
TPAHCJSILAU U
TPaHCKPUIILIUU.

3HATh CIIOCOOBI
[MUTAHUSA
OpraHU3MOB.

Nmets
MIPEICTABJICHHUE O
dazax MuTO3a,
mporiecce
peAYILIUKALINH,
KU3HEHHOM IIHUKJIC
KJICTKH, HHTep(a3e

3HaTh IIPOLIECCHI
KU3HEAEATEITBHOCT
Y KJIETKH.

Onpenenenue
OCHOBOITOJIararoIm
X TTOHSTHH:

O0OMEH BENIECTB,
SHEPreTUYECKUU
oOMeH,
TUIACTUYCCKUM
oOMeH,

CpaBHUBAThH CTPOCHHE
AYKapUOTUYECKUX U
MPOKAPUOTUYECKUX
KJIETOK Ha OCHOBE
aHalM3a MOJy4eHHBIX
JAHHBIX

Brigeaste
CYIIECTBEHHBIC
IIPU3HAKH MTPOIECCOB
oOMEHa BEIIECTB.
OOBICHATH
KOCMHYECKYIO POJIb
dboTocuHTE3a B
ouocdepe

Breiaenars
CYyIIIECTBEHHBIC
MIPU3HAKH Mpoliecca
OnocuHTEe3a OEIKOB U
€ro MexXaHu3M

Breiaenars
CYLIECTBEHHBIC
MPU3HAKHU MPOLIECCOB

00CyXIeHUH
BIIVSTHUS
HApPKOTE€HHBIX
BEIIIECTB Ha
MPOIIECCHI B
KJIETKE.
Hcnonp3oBanue
cpenctB KT B
pelIeHun
KOTHUTHBHBIX,
KOMMYHUKATUBHBI
X U
OpTraHu3allMOHHBIX
3aj1a4.

OBnaneHue
METOJAaMH
HAy4IHOTO
[MO3HAaHU,
HCIIOJIb3YEMBIMHU
npu
OMOJIOTUYECKUX
HCCIICIOBAaHUAX B
mporiecce
BBINIOJTHEHUS
71a060paTOPHBIX
pabor.




[Tmactuueckuii 0OMeEH:
onocuHTe3 OEIIKOB

29/1 | Kombunuposanmwiil.

1
Perynsauus TpaHCKpUniuu u
TPaHCIISIIIUU B KIJIETKE

30/1 | 4 opraHusme.

2 | Kombunuposanmwiii.

31/1 | Jeneuue kiaeTku. MuTos.

3 | Kombunuposanmswiii.

32/1 | Jenenue kiaeTku. Meiios.

4 | [losoBbIE KIIETKH
IIpakTnueckas padora
«Pemenne 31eMeHTAPHBIX
3a1a4 10 MOJIEKYJISAPHOU
OMoJIOTHID).
Kombunuposannuiii.

33/1 | O6o6mamuii ypoK mo
5 | reme «KJ/ieTouHblii ypoBeHb

OPraHu3aIUHU KUBOU
NPUPOABI»
(KOHTPOJIbHBII TeCT 5)

Ypok 060bwenus u

MeTabosm3Mm. Ik
onu3. Kiaerounoe
npixanue. Lukn
KpeoOca.
JIpIxarenpHas
[CITh.
OxucauTeILHOS
dbocdhopumpoBan
He.

HUmeth
MIPEJICTABICHUE O
THIIaX KJICTOYHOI'O
IMUTaHUS:
dboToCcUHTE3 U
XEMOCHHTE3
3HaTh, KaK
MIPOUCXOISIT
OCHOBHBIC JTaITbI
OmnocuHTE3a OCJIKa.
XpaHEHHUE,
nepeayda u
peanu3anus
HACJICJICTBEHHOM
uHbopMaIu B
KJIETKE. Y METh
T10JIb30BATHCS
FeHETUYECKUM
KOJOM.

Pemiate

KU3HCACATCIIbHOCTHU
KIJICTKH.

OOBACHATH MEXAHU3MBI
PETYJISAIUN  MPOIICCCOB
KU3HENEATEIHLHOCTH B
kietke. OnpenensiTh
MHUTO3 KaK OCHOBY
0ecI1oJIoro
Pa3MHOXKEHHUS U POCTa

[TocTpoenue
MEHTaJIbHOU KapThl
TTOHSATHI

OTpakaroIIel CyIHOCTh
MIOJIOBOTO

Pa3MHOXKECHUS
OpraHU3MOB.

[IpogykTuBHOE
oO1eHue u
B3aMMOJICHCTBHE

B MPOLIECCE COBMECTHOM
yueOHOI

NEATEIIBHOCTU C YYETOM
MO3ULIAH IPYTUX
Y4YaCTHHKOB
NEATENBHOCTH MPH




cucmemamuzayuu 3HAHULL

34/1 | Obobmaromuii ypok
6 | KoH(epeHIHs 110 UTOraM
y4eOHO-HCCIIeI0BATEIbCKON
Y MIPOCKTHOM JCSITETLHOCTH
Ypok 060b6wenus u
cucmemMamusayuu
35/1 | Opranu3anus noArOTOBKH
7 K EI'D

Ypok 0606wenus u
cucmemamu3ayuu 3HAHULL

OMOJIOTHYECKHUE
3aJauH,
CBSI3aHHBIC

C OIIPEJCICHUEM
MOCJIC0BATEIIHLHOC
TH

HYKJICMHOBBIX
KHCJIOT U
YCTAHOBJICHUEM
COOTBETCTBUU
MEXy HEW U
IIOCJIEJOBATEIILHOC
ThIO aMUHOKHUCJIOT
B

MenTUIL.

3aJa4M I10
MOJIEKYJISIPHOM
onosornu

o0CcyXIeHnH
BOIIPOCOB
MEHOTHYECKOIO
JICJICHUS KJICTKH.

OBnasieHrie MeTOIAMU
HAy4YHOTO MO3HAHUS B
IPOIECCEe CPAaBHUBAHUS
IPOIECCOB MUTO3a U
Meiio3a, MpoIeccoB
00pa30BaHUs MYKCKHUX
U

AKEHCKHUX TTOJIOBBIX
KJICTOK Y YeJIOBEKa.

JleMoHcTpanus
HaBBIKOB
IMO3HABATEILHOMN
peduexcun




Kanenoapno - memamuueckoe naanuposanue «bUHOJIOIHA, 11 K/IACCy

1 yac B Hees10, Beero 35 4 (0a30BblIil yPOBEHbD)

(Yuebnuk: buonorus. Obmas 6uonorus. 10-11 ki1.: yuebnuk 111 061eodpazoBatenbHbIX yupexaenuit / A.A.Kamenckuii,
B.B.ITaceynuk: - M., I[IpocBenienue. 2021»)

Ne
m\in

Tema yueOHOr0 3aHATUA

OcHoBHbBIE BUADBI A€ATCJIBHOCTH

Cpoknu

OpranusMeHHbIH ypoBeHb (9 4)

Opranu3MeHHbIN YpOBEHb: 0011as
XapakTepucTuka. PasmMHoxkeHne
OpraHU3MOB

CamMocTrosTenbHOE ONpeieTIeHUE eI Y4eOHOM AeSITEIbHOCTU U
coctaBiieHue e€ rmaHa. OnpeerneHrue OCHOBOIMOJIATAIONIUX TOHATHMA:
0Cc00Bb, O€CII0I0€ U MOJIOBOE PA3MHOKEHHE, TAIIOUIHBIN U TUTIIIOUTHBIN
HaOOPBI XPOMOCOM, TAMETHI, CCMCHHUKH, SMIYHUKH, TePMaPPOTUTU3M.
[IpoaykTuBHOE OOIIEHNE U B3aUMOJICHCTBUE B MPOIECCE COBMECTHOM
y49eOHOH ACSITEIBPHOCTH C YUYETOM TIO3UITUHI IPYTUX YIaCTHUKOB
NEATETLHOCTH MPU 00CYKICHHUH MPOIIECCOB KU3HEACATEITPHOCTH
OpraHU3MOB.

CamocrosTenpHas HHGOPMAIIMOHHO-TIO3HABATEIbHAS JEATEIHLHOCTD C
pPa3TUYHBIMUA UCTOYHHKAMU WH(OpMAIuu, €€ KpUTHIeCKasi OIICHKa U
WHTEpIpETaIHs.

dopMupoBaHue COOCTBEHHON MO3UIIUHU IO OTHOIICHUIO K OMOJIOTUYECKOM
uH(pOpMaIuK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB.

Pa3BuTHe mo3HaBaTenpHOTO HHTEPECA K U3YUCHHUIO OMOJIOTHUH B MIPOIIECCe
M3Y4YEeHUS JOMOIHUTELHOTO MaTepuaia ydeOHIKa

1 Henens

Pa3BuTHe MOIOBBIX KJIETOK.
O1u1010TBOPEHHUE.
NupuBuayanbHOE pa3BUTHE
OpraHu3MoB. buoreHeTndeckui
3aKOH

Omnpenenenre 0CHOBOMOIAralONIUX MOHITHIA: TAMETOTeHE3, OOTEHE3,
CriepMaToreHe3, HalpaBUTEIbHBIE TEIbla, HAPY>KHOE OIUIOA0TBOPEHHE,
BHYTpPEHHEE OIJIOJJOTBOPEHHE, aKpPOCOMa,

surota. OmnpeeneHrne 0CHOBOMOIAralouX MOHITHIA: OHTOTCHE3,
¢dunorexes, SMOPUOHATBLHBIN NEPUO, TOCTIMOPUOHATBHBIN MEPUO/I,
npoOJieHue,

2 Henens




OsacTomepsl, 6JacTyiia, racTpyJia, 3KToJIepMa, 3HTOJIepMa, Me30iepMa,
Helpyna, HepBHAs TPyOKa, HOTEHETHUECKUIA 3aKOH.

[IpoykTHBHOE OOILIEHHE U B3aUMOJICHCTBUE B IPOLIECCE COBMECTHOM
y4eOHOH AESITENBHOCTU C YYETOM MO3ULUHI APYTUX YYACTHUKOB
NEeSITEILHOCTH IIPU 00CYKACHUU U3y4aeMOro Marepuaia.

Pa3BuTHe o3HaBaTeIbHOIO HHTEPECA K U3yUEHHUIO OMOJIOTUH B IpOIiecce
U3YYEHHUs JOTIOJHUTENBHOIO MaTeprasa yueOHUKa

Bxonanas koHTposbHas paboTa

dopMUpOBaHUE Y YUALIUXCS YMEHUHN, HEOOXOUMBIX ISl OCYIIIECTBICHHUS
KOHTPOJIbHOM (D)YHKIIMU; KOHTPOJIb U CAMOKOHTPOJIb U3YYECHHBIX TOHITHIA:
caMoCToATeNbHAs pab0Ta — BBITTOJIHEHHE TECTOBBIX U MHBIX 3a/IaHUM 110
M3YUYEHHOU IJ1aBe, CPABHEHUE PE3YJIHTATOB C ITAJOHOM

3 Hexens

AHanu3 KOHTPOJIbHOW PabOoThI.
3aKOHOMEPHOCTH HACIEAOBAHUS
npu3HaKoB. MOHOTHOpHUIHOE
CKpEIIMBaHUE

OrnpeneneHrue OCHOBOMOJIAralOIIUX MOHITUI: TeH, TCHETHKA,
rudopuan3aLns, YUCTast JIUHUS, TEHOTUI, ()eHOTHII, TeHODOH I,
MOHOTHOPUJIHOE CKPEIIMBAHUE, TOMUHAHTHOCTh, PELIECCUBHOCTD,
pacuierieHrue, 3aK0H YUCTOThI raMmeT. [IpoaykTuBHOE OOIIIeHHE U
B3aMMOJICUCTBHUE B IIPOLIECCE COBMECTHOMN YUEOHOU AEATENBHOCTH C YUETOM
MO3UIIUN JPYTUX YYACTHUKOB JCSITEIBHOCTH TIPU OOCYKIEHUN
3aKOHOMEPHOCTEHN HACIENOBAHUS PU3HAKOB.

Pemenue 6nonornueckux (reHETHUECKHUX ) 3a/1a4 HA MOHOTHOPHUIHOE
CKpEIlMBaHUE.

Pa3BuTHe mo3HaBaTenpHOTO HHTEPECA K U3YUCHHUIO OMOJIOTHUH B MIPOIIECCe
M3Y4YEeHUS JOMOIHUTELHOTO MaTepuaia ydeOHIKa

4 genens

Henonnoe nomuHupoBaHue.
['enotun u ¢penoTun.

AHanM3upyronee CKpeluBaHue.

lIpakmuueckas paboma
«Cocmasnenue cxem
CKDEeWUBAHUSA»

Ornpenenenne OCHOBONOJIATAIOIINX MMOHITHI: HETIOJHOE JOMUHUPOBAHUE,
AHAJIM3UPYIOLLEE CKPEIIUBAHUE.

[IpoaykTuBHOE OOIIIEHNE U B3aUMO/ICUCTBUE B MPOIECCE COBMECTHOM
y4eOHOH AESITeNIbHOCTU C YYETOM MO3UIUHI APYTUX YYACTHUKOB
JeATEIbHOCTH MPHU 00CYKICHUHN 3aKOHOMEPHOCTEN HACIIET0BaHUS
IIPU3HAKOB.

5 Henens




Pemenune 6momornuecknx (TeHETHUECKHX ) 3a/1a4 HA MOHOTHOPHUTHOE
CKpEIIMBAHUE.

Pa3BuTre N03HAaBATENBLHOTIO UHTEPECA K U3YUYECHHIO OMOJIOTHUHU B MIPOLIECCE
M3Y4YEHHUSI TOMOJHUTEILHOIO MaTeprasia ydeOHUKa

JluruOpuHOE CKpEIIMBaHHE. Omnpenenenre OCHOBOIIOIATAIONINX OHITHI: TUTUOPUIHOE CKpEIMBaHue, | 6 Heaes
3aKOH HE3aBUCHMOT'O pemérka [lennera, He3aBucuMoOe HacieaoBanue. [IpogykTuBHOE O0IIEHHE
HACJICIOBAHMS TIPU3HAKOB. Y B3aMMOJICHCTBHE B IPOIECCE COBMECTHOM YUeOHOM ACATCIBHOCTH C
Ilpakmuuecxas paboma Y4ETOM MO3UIUHA IPYTUX YIACTHUKOB JACATCIBHOCTH MIPH 00CYKICHUN
«Pewenue cenemuueckux 3adau» | 3aKOHOMEPHOCTEH HACIICIOBAHMS ITPU3HAKOB.

Pemenne 6nomorndyeckux (reHETHUSCKHX ) 3a/1a4 Ha TUTHOPUIHOE

CKpellliBaHUE.

Pa3BuTHe mo3HaBaTeIbHOTO HHTEpPECa K U3YUCHUIO OMOJIOTHH B IIPOIIECCe

W3YUYCHUS JOMOTHUTEIILHOTO MaTepraia yaeOHuKa
XpoMOCOMHas1 TEOpUs Onpenenenrne OCHOBONOJIATAIONINX MMOHATHI: CHEIUICHHOE HACIEIOBAHUE, | 7 HEAENs

HacJIeACTBEHHOCTH. 3aKOH
Moprana. 'enernka nomna.
HacnenoBanue, ClieIEHHOE C
1OJIOM

3aKoH Moprana, nepekpecT (KPOCCUHTOBEP), XPOMOCOMHAsI TEOPUS
HACJIEICTBEHHOCTH, AyTOCOMBI, TIOJIOBBIE XPOMOCOMBI, T€TEPO- U
TOMOTaMETHBIN MMOJI, MPU3HAKH, CLIETICHHBIE C MTOJI0M, reMo(uus,
JAJITOHU3M.

[IponykTrBHOE 00OIIIEHNE U B3aUMOJICUCTBHE B MPOIECCE COBMECTHOM
y4eOHOM AESITEIBHOCTU C YUYETOM MO3UIUHN APYTUX YYACTHUKOB
JESATETLHOCTH MPU 00CYKICHUH BOIIPOCOB MCCIICIOBAHUN HACIIECIOBAHUS
IPU3HAKOB Y YEJIOBEKa U

ATUYECKUX ACTIEKTOB B 00JACTH MEAUIIMHCKON T€HETUKHU.
CamocrosiTenbHas ”HGOPMAIIMOHHO-TIO3HABATEIbHAS JESTEILHOCTD C
Pa3JIMYHBIMU UCTOYHUKAMU UH(POPMAIMHU, B TOM YHUCJIE C UCTIOJIb30BaHUEM
cpenctB UKT, e€ kputuueckas OlieHKa U UHTEPIPETALIHS.
dopMupoBaHUE COOCTBEHHON MO3UIIMHU MO OTHOIIEHHUIO K OMOJIOTMYECKON
nH(popMaIuu, mojiydaeMoi 13 pa3HbIX UICTOUYHUKOB. Pelienue
OMoJIornYecKuX (TeHETUYECKHUX ) 3aa4 ¢ YYETOM CIEIJIEHHOTO




HACJIEJIOBaHUSI U KPOCCUHTOBEPA.
Pa3BuTHe N03HAaBATENBLHOTO UHTEPECA K U3YUYEHHIO OMOJIOTUHU B MIPOLIECCE
M3Y4YEHHUSI TONOJHUTEILHOTO MaTeprayia ydeOHUKa

3aKOHOMEPHOCTH U3MEHYUBOCTH

Omnpenenenre 0CHOBOMOIAraloUX MOHITHI: MOAU(PUKAITMOHHAS
U3MEHYUBOCTb, MOIU(UKAIIMH, HOPMA pPEeaKIINH, KOMOMHAIIMOHHAS
WU3MEHYUBOCTh, MyTallMOHHASI U3MEHUNUBOCTh, MyTallUX (T€HHBIE,
XpPOMOCOMHBIE, TEHOMHBIE), eeLNs, AYTUIMKALUS, TOJIUILION U,
MyTareHHble (PaKTOpPbI, MyTallMOHHAs TEOPHSL.

[TponykTuBHOE OOLIIEHNE U B3aMMOEHCTBHE B IIPOLIECCE COBMECTHOM
y4eOHO! JEeSATENIbHOCTU € YYETOM MO3ULUI IPYTUX YYaCTHUKOB
JESATEIIbHOCTH MIPH 00CYXIEHUN 3aKOHOMEPHOCTEW N3MEHUYHUBOCTU
OpraHU3MOB.

CamocrosiTenbHas THGOPMALIMOHHO-TIO3HABATEIbHAS JEATEIBHOCTD C
pa3IMYHBIMM UCTOYHUKAMH UH(MOPMALIMU O BIMSHUM MYTareHHbIX
(aKkTOpOB Ha OPTaHU3MBI, €€ KPUTUYECKAs OLIEHKA U MHTEPIIpETalys.
®opMupoBaHuEe COOCTBEHHON MO3UIIMI MO OTHOIIEHHUIO K OMOJIOTMYECKOM
uH(pOpMauu, NOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

Ncnone3oBanne cpencts KT B penieHnn KOTHUTUBHBIX,
KOMMYHUKAaTUBHBIX U OPraHU3ALMOHHBIX 3a/1a4, CBA3aHHBIX C
U3YYEHUEM U3MEHUNBOCTH OPTraHU3MOB.

Pa3BuTHe nmo3HaBaTeIbHOrO HHTEPECA K U3yUEHHUIO0 OMOJIOTUH B MpoIiecce
U3yYEHHUs JOTIOJHUTEIBHOIO MaTeprasa yueOHUKa

8 Henensa

OCHOBHBIEC METO/IbI CEJICKIINHU
pPaCTEHUH, )KUBOTHBIX U
MHKPOOPTAaHU3MOB.
buorexnonorus

OrnpenesieHne OCHOBOMOJIATAIOIINX MOHATHM: CEJIEKIUs, COPT, MOPO/a,
mTaMM, OMOTEXHOJIOTHSI, MyTareHe3, KJICTOUYHAs MHKEHEPHsI, TeHHas
WHXXEHEpUsl, TeTepo3uc, UHOPUIUHT, OMOTYMYC, KYyJIbTypa TKaHEH,
KJIOHUPOBAHHUE, CHHTETUYECKUE OPTaHU3MBbI, TPAHCT€HHBIE OPTaHU3MBbI,
0100€30I1acHOCTb.

[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE B MPOIECCE COBMECTHOM
y4eOHOM AESITENIbHOCTU C YYETOM MO3UIUHI IPYTUX YYACTHUKOB

O "Henens




JESTEIIbHOCTH MIPH 00CYXKACHUU TPOOJIeM OMOTEXHOIOTHHU, €€ MEPCIIEKTUB
U DTUYECKUX HOPM.

CamocTosTenbHast UH)OPMAIIMOHHO-TIO3HABATENbHAS JESTEIBHOCTD C
pa3IMYHBIMHU UCTOUYHUKAMH UH(OPMAILIUK O METOAAX CEJIEKIIMU U O
HAIpPAaBICHUSX PA3BUTHS OMOTEXHOJIOTHH, €€ KpUTHUECKas OIICHKA U
UHTEPIPETALIUA.

dopmupoBaHue cOOCTBEHHOMN MO3UIUH 110 OTHOIICHUIO K OMOJIOTHYECKOM
UH(pOpMAIINH, TTOJTy4aeMOU U3 Pa3HbIX UCTOYHUKOB.

Pa3BuTue no3HaBaTeIbHOTO HHTEPECA K U3yYCHHIO OMOJIOTHH B ITPOIECCe
U3y4YeHHsl TOTIOJIHUTEIILHOTO MaTepHraa yueOHHKa

IonyJasuMoOHHO-BHA0BOM YPOBEHb (8 1)

10 [TomynsIMoOHHO-BUI0BOM CamocTosITeNIbHOE OTpe/IeTCHUE LIeNIU YYCOHOU IeSITENbHOCTH U 10
YpOBEHB: 0011[asi XapaKTepUCTUKA. | cOcTaBleHue e€ miaHa. OnpeeieHre OCHOBOIOAralouX MOHATUM: BU, | HEeJems
Bunbr u momysiiiuu KpUTEPUH BUJA, apeall, TOMYJISIIU, POKIaEMOCTh, CMEPTHOCT,
Jlabopamopnas paboma Nel MOKa3aTeNU CTPYKTYPHI MOMYJISLUH, TNIOTHOCTh, YACIEHHOCTD.
«Buvisignenue npucnocobnenuti [IpoaykTuBHOE OOIIEHNE U B3aUMOJICHCTBUE B MPOIIECCE COBMECTHOM
OpP2AHUBMOB K GIIUSIHUIO y4eOHOM ESITENHHOCTH C YUETOM MO3UIUN APYTUX YYACTHUKOB
PA3IUYHBIX DKOJIO2UYECKUX JESATETLHOCTH MPU 00CYKICHUH COBPEMEHHBIX MPEJICTaBICHUH O BUJIE U
Gpaxmoposy €ro MOonyJsIMUOHHOM CTpyKType. OBIajeHrne METOIaMU HAy4YHOTO
MO3HAHUS, UCTIOJIb3YEMBIMH MPU OMOJIOTUUECKUX UCCIIEAOBAHUSIX, B
MpoIIeCCe BBHITIOTHEHHMS JIa00paTOpHOU paboThl «BrisiBlieHHe
MPUCTIOCOOJICHUI OPTaHU3MOB K BIUSHUIO PA3IMYHBIX SKOJIOTHYECKUX
dakTopoBy. Pa3BuTHe 1M03HABaTEILHOTO UHTEPECA K U3YUCHUIO OMOJIOTUH B
MPOoIIeCcCe N3YUYEHUs JOTOTHUTEIBHOTO MaTepraa yueOHuKa
11 Pa3BuTHe DBOIIOIIMOHHBIX UIEN OmnpeneneHne OCHOBOIOJIATAIOIIUX MOHITUI: SBOJIONMS, Teopust dBotonun | 11
JapBuHa, IBUKYIIUE CUIIBI ABOJTIONMH (M3MEHUYMBOCTh, OOpb0a 3a HeJens

CYILIECTBOBAHHE, €CTECTBEHHBIM OTOOP), CHHTETHUECKAsI TEOPHS IBOJIOINH.
[IpoaykTuBHOE OOIIIEHNE U B3aUMOICHCTBUE B MPOIECCE COBMECTHOM
y4eOHOM NESITEHLHOCTH C YUETOM MO3UIUN APYTUX YYACTHUKOB




JESITEIbHOCTH MPH 0O0CYXJICHUHU OCHOBHBIX MOJIOKEHUHN 3BOJTIOLMOHHON
teopun Y. /lapBrHA U MOJI0KEHUN CUHTETUYECKON TEOPHUH 3BOJIIOLUN.
CamocTosTenbHast UH)OPMAIIMOHHO-TIO3HABATENbHAS JESTEIBHOCTD C
pa3IMYHBIMHU UCTOYHUKAMU WH(OPMALIMU O Pa3BUTUHU IBOJIOLMOHHBIX
uJen, €€ KpUTUYECKast OLICHKA U NHTEPIIPETALMS.

dopmupoBaHUe COOCTBEHHOM MO3HUIIMU MO OTHOIIEHUIO K OMOIOTHUECKOM
uH(pOpMallny, MOITy4aeMON U3 pa3HbIX UCTOYHUKOB. Vcnonb30BaHne
cpexncts KT B pemieHnH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3allMOHHBIX 3a/1a4, CBA3aHHBIX C U3ydeHHeM JinyHocTH Y. /lapBrHa
KaK Y4EHOTO-UCCIIEI0BATEIIS.

Pa3BuTHe Mo3HaBaTeIbHOIO HHTEPECA K U3yUEHUIO OMOJIOTUH B IpOIiecce
U3YyYEHHUs JOTOJHUTENBHOIO MaTeprasa yueOHuKa

12

JIBYOKYIIIHME CHITBI SBOJTIOIAH, UX
BIIMSIHUE HA T€HO(DOH]
TOTYJISIIAN

OnpeneneHre OCHOBOIOIArAOIINUX MOHITHI: 3JIEMEHTapHbIE (PaKTOPbI
ABOJIIOLMM: MYTallMOHHBIN MTPOIIECC, TOMYJISAIIMOHHBIE BOJIHBI, APEii() TeHOB,
3oy, [IponykTuBHOE 0011IEHUE U B3aUMOJICHCTBHE B ITPOIIECCE
COBMECTHOM Y4EOHOMU AEATEIBHOCTH C YUETOM MO3ULUNA APYTUX
YYaCTHUKOB JICSTEILHOCTHU MTPU 0OCYKJIEHUHN COBPEMEHHBIX MPEICTABICHUIN
O IBIDKYIIMX cujax ((hakTopax) SBOIIOIHUU.

CamocrosiTenbHas ”HGOPMAIIMOHHO-TIO3HABATEIbHAS JESTEILHOCTD C
pPa3TUYHBIMU UCTOYHUKAMU HH(OpMaIuu 00 SBOTIONUOHHBIX (hakTopax, eé
KPUTHUYECKAs OIEHKA U UHTEPIPETALIHS.

dopmupoBaHue COOCTBEHHOM MO3HUITUH 110 OTHOIICHHIO K OMOJIOTHUECKOM
uH(pOpMaIuu, MOTy4aeMOl U3 pa3HbIX HCTOYHUKOB.

Pemenue 6nonornyeckux 3ajiay Ha MPUMEHEHHE 3aKOHA Xapau—
Baitn6Gepra.

Pa3BuTHE N03HABATENHLHOTO HHTEPECA K U3YUEHHIO OMOJIOTHUHU B MPOIIecCe
M3Y4YeHHUsI TOTIOJHUTEILHOTO MaTeprayia ydeOHUuKa

12
Henemns

13

EcrectBennsbIit 0T00p Kak (hakTop

OmnpeneneHrne OCHOBONOJIAratoIUX MOHITHM:

13




9BOJIFOIIMH

(GbopMBI €cTECTBEHHOTO 0TOOpPA: IBUKYIIHHA,

CTaOWIM3UPYIOUIUU, TU3PYIITUBHBIN WU pPa3pbIBAIOLIHIA.

[IponykTHBHOE OOILIEHHE U B3aUMOJICHCTBUE B IPOLIECCE COBMECTHOM
y4eOHOH AESITEIBHOCTU C YYETOM MO3UIUHI IPYTUX YYACTHUKOB
JESITEIbHOCTH MPH 00CYX JACHUH BIUSHUS €CTECTBEHHOTO 0TOOpa Ha
reHo(oH nmomyJsuii. Pa3BuTHe mo3HaBaTenbHOrO HHTEPECA K U3YUCHUIO
OMOJIOTMH B IIPOLIECCE U3YUEHUS JOMOJIHUTENBHOIO MaTeprasa yueOHUKa

Henens

14

MI/IKPOC-)BOJII-OHI/ISI u
MaKpO3BOJJIOIHUA

OmnpeneneHne OCHOBOIIOIATAOIINX OHITHI: MaKpO3BOJIIOLIHS,
MUKPOABOJIFOLMUSA, IUBEPTEHINS, PEIPOAYKTUBHAS U301,
BUJ1000pa3oBaHue (reorpapuueckoe, 3K0JOTHYECKOe), KOHBEPTEHIIHS.
[TpoaykTuBHOE OOLIEHNE U B3aUMOEHCTBHE B IIPOLIECCE COBMECTHOM
y4€OHO! JEeSATENIbHOCTU € YYETOM MO3ULUI IPYTUX YYaCTHUKOB
JEeATEIbHOCTH MPU 00CYKIEHHUH MPOLIECCOB MaKpO- U

MHKPO3BOJIFOLUH.

CamocrosTenbHas THGOPMALIMOHHO-TIO3HABATEIbHAS JEATEIBHOCTD C
pa3IMYHBIMU UCTOYHUKAMU UH(POpMaLU 0 popMax BUI00Opa3oBaHus, €€
KPUTUYECKAs OLEHKA U UHTEPIPETALIHS.

®opMupoBaHuEe COOCTBEHHON MO3UIIMHU MO OTHOIIEHHUIO K OMOJIOTMYECKON
uH(pOpMalny, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

Pa3BuTHe mo3HaBaTebHOrO HHTEPECA K U3yUEHUIO0 OMOJIOTHUHN B IIpOLECcCe
U3yYEHHUs JOTOJHUTENBHOIO MaTeprasa yueOHUKa

14
Heens
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Hampasnenus sBostonuu

Omnpenenenre 0CHOBOMNOJIAraloMX MOHATHI: HalIpaBICHUS SBOJIIOLINH:
OMOJIOTHYECKUM Mporpecc, OMOJOTHUECKUN perpecc, apoMopdo3,
UAMOAJanTalus, JereHepanus.

[IponykTrBHOE O0ILIEHHE U B3aUMOJICHCTBUE B IPOLIECCE COBMECTHOM
y4eOHOU JeSTeNbHOCTH C YYETOM MO3UIUI IPYTUX YUaCTHUKOB
JESTEIIBHOCTH TIPH 00CYKICHUN HAPaBICHUI SBOIOINH.
CamocrosiTenbHas THGOPMAILIMOHHO-TIO3HABATEIbHAS JESTEIBHOCTD C

pa3NIMYHBIMU UCTOYHUKAMU UH(OPMAIIMHU O JI0KA3aTENbCTBAX 3BOJIOLNH, €€

15
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KPUTHYECKAsl OLIEHKA U UHTEPIIPETALINS.
dopmupoBaHue COOCTBEHHOM MO3HUIIMU MO OTHOLIEHUIO K OMOIOTHUECKOM
uH(bOpMaInH, MOTYy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

Ncnone3oBanne cpencts KT B penreHnn KOTHUTUBHBIX,
KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX 3a7a4, CBA3aHHBIX C U3yYECHUEM
OCHOBHBIX HANPABICHUN YBOIIOLNH.

Pa3BuTHe o3HaBaTeIbHOIO HHTEPECA K U3yUEHHUIO OMOJIOTUH B IpOIiecce
U3YYEHHUs JOTIOJHUTENBHOIO MaTeprasa yueOHUKa

16

[TpuHIUIIBI KITaCCH(PUKALIHH.
CucremaTtuka

Ornpenenenne OCHOBONOJIATaIONINX MOHITUI: CUCTEMATHKA,
OMHOMUHAJIBHOE Ha3BaHUE, CUCTEMATUUECKUE KAaTETOPUU: THIL, OTJEN,
KJIacC, OTPsAL, OPAIOK, CEMENCTBO, PO, BUII.

[TpoaykTuBHOE OOLIEHNE U B3aWMOJECUCTBHE B IPOLIECCE COBMECTHOM
y4€OHOH AESITENBHOCTU C YYETOM MO3UIUHI APYTUX YYACTHUKOB
JEATEIbHOCTH MPU 00CYKICHUH MPUHIIUIIOB KIACCU(PUKALIUA OPTaHU3MOB.
Pa3BuTHE N03HABATENHLHOTO UHTEPECA K U3YUYEHHIO OMOJIOTHUHU B MIPOLIECCE
U3Y4YEeHUs AOMOIHUTENIbHOIO Marepuana yueonnka CaMoCTOsSTENbHBIN
KOHTPOJIb U KOPPEKIUS y4eOHOM 1eATETbHOCTH C UCIOJIb30BAHUEM BCEX
BO3MOKHBIX PECYPCOB IS TOCTVKEHHUS TOCTABJIECHHBIX LENEN U
peanu3anuy II1aHOB ACATEIbHOCTU. JIeMOHCTpalvs HABbIKOB
no3HaBatenbHOM peduiekcuu. [IpoaykTuBHOE OOIIIEHUE U B3aUMO/ICHCTBUE
B IIPOIIECCE COBMECTHON yueOHOM NEATEIHOCTH C YIETOM MO3HIINI IPYTUX
YYaCTHUKOB JAEATEIIbHOCTU. [[leMOHCTpanus BiIaAeHUs A3bIKOBBIMU
CpeaCTBaMH. Y BEpEHHOE M0JIb30BaHNE OMOIOTMYECKON TEPMUHOJIOTHEHN B
MpeJiesIax N3y4eHHON TEMBI

16
Hezens
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KoHTtposbHas padota

CamMocTosTeNbHBIA KOHTPOJIb U KOPPEKIUS yUEOHOM 1eATEIbHOCTH C
MCIIOJIb30BaHUEM BCEX BO3MOKHBIX PECYPCOB ISl JOCTHXKEHUS
MTOCTABJICHHBIX LIEJIEN U PEAM3ALNH TUIAaHOB AESATEIbHOCTU. JleMOHCTpanus
HAaBBIKOB MTO3HABATEILHON pedIeKCHu.

[TpoaykTuBHOE OOIIIEHNE U B3aUMO/JICHCTBUE B MPOIECCE COBMECTHOM

17
HeeIs




y4eOHOM ESITENBHOCTH C YUYETOM MO3ZUIUU APYTUX YYACTHUKOB
JESITENbHOCTH. JIeMOHCTpanus BIaJCHUS SI3bIKOBBIMU CPEIACTBAMH.

VY BepeHHOEe MOJIb30BaHUE OMOJIOrMYECKOM TEPMUHOJIOTHEN B IIpeIeaax
V3YYEHHOU TEMBI

JKOCHCTEMHBII YpoBeHb (8 4)

18

AHanu3 KOHTPOJILHOW PabOTHI.
DKOCHCTEMHBIN YPOBEHb: 00IIast
xapakTtepuctuka. Cpena
OOUTaHWsI OPTaHU3MOB.
OkoJoruyeckue GpaxkTopbl

CamocTrosTenbHOE ONpeIeTICHUE eI Y4eOHOM AeSITENIbHOCTU U
cocraBiieHue e€ rmiuaHa. OnpeeraeHrue OCHOBOIOJIAraloluX MOHATUN: cpeaa
obuTaHus, FKoJoTuIecKkue HaKkTopsl (abMOTHYECKHE, OMOTHYECKHE,
aHTPOTIOTCHHEIE,

JUMUTHUPYIOIINE), TOJIEPAHTHOCTD, 3aKOH MUHUMYMa, MPABUIIO
TOJIEPAaHTHOCTH, afantauus. [IpogykTuBHOE 0OLIEHNE U B3aUMOECIICTBHE B
MPOLIECCE COBMECTHOM yUEOHOM IEATENbHOCTH C YYETOM MO3HULIMI IPYTUX
YYaCTHUKOB JACSITEIFHOCTU MPHU 00CYKICHNUHN BIMSHHS SKOJIOTHIECKHIX
(hakTOpOB Ha OPraHU3MBI.

CamocTosTenbHast HHOOPMAIIMOHHO-TTO3HABATEIbHAS JESTEIBHOCTD C
pa3IMYHBIMH UCTOYHUKAMU WH(OPMAIIUU O MIPUCTIOCOOTICHUSIX OPTaHU3MOB
K JICHCTBUIO Pa3IMYHBIX SKOJOTHIECKHUX (PAaKTOPOB, €€ KpUTHIECKas OLIEHKA
u

uHTeprperanus. PopMupoBaHue COOCTBEHHON MO3UIMH 110 OTHOLLIEHUIO K
OMoIOrMuecKoi HHPOPMAIIMH, TOJTy4aeMOM U3 pa3HbIX HCTOUHUKOB.
Pa3BuTHe nmo3HaBaTeIbHOrO HHTEPECA K U3yUEHHUIO0 OMOJIOTUH B MpoIiecce
M3Y4YEeHUS JOMOIHUTELHOTO MaTepuaia ydeOHIKa

18
Heens

19

DKoJIOTHYeCKHe coo0IIecTBa
Jlabopamopnas paboma Ne2
«Onucanue ’3Kocucmem ceoeu
MecmHocmuy

Omnpenenenre 0CHOBOIOIATAIOIIUX TOHITHH: OMOTUYECKOE COOOIIECTBO
(6buorieHo3), sKocucTeMa, OMOreo1eH03, OMOTOI, HUCKYCCTBEHHbBIE
(aHTPOMOTeHHBIE) SKOCUCTEMBI: arpOOHOLIEHO3, SKOCUCTEMA FOPO/Ia,
ropojckoi nanamadt. [IpogykTuBHOE 00IIEHNE U B3aUMO/ICHCTBUE B
MPOILIeCCEe COBMECTHOM yUeOHOM eaTeIbHOCTH

C YYETOM MO3UITMHI IPYTUX YYACTHUKOB JICATCILHOCTH MPY CPAaBHUBAHHUH
€CTECTBEHHBIX U NCKYCCTBEHHBIX YKOCUCTEM, MMPOOJIEM 3arpsa3HCHUS

19
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aTMOCQEpHI.

CamocTosTenbHast UH)OPMAIIMOHHO-TIO3HABATENbHAS ESTEIBHOCTD C
Pa3TUYHBIMHA UCTOYHUKAMU HWH(POpMAITK 00 SKOJOTHIECKUX COOOIIEeCTBAX,
e€ KpUTHUYECKas OLIEHKA U UHTEePIIPETaLIU.

dopmupoBaHUEe COOCTBEHHOM MO3HUIIMU MO OTHOIIEHUIO K OMOIOTHUECKOM
uHbOpMaInK, MOTy4aeMON U3 pa3HbIX HCTOYHUKOB. Pa3Butue
MO3HABATEJILHOTO MHTEpECca K U3YUEHHUIO OMOJIOTUU B MPOIIECCE U3YyUCHUS
JIOTIOJTHUTEJILHOTO MaTepuasa yueOHuKa

20

Bunaper B3anMooTHOIIIEHUN
OpPTaHU3MOB B DKOCUCTEME.
DKoJIOTHYECKas HUIIIA

Omnpenenenre 0CHOBONOJAraouX MOHATHI: HEUTpaIU3M, CUMOHO03
(MyTyanu3M, IpOTOKOONEpalus, KOMMEHCAIN3M, HaXJIEOHUUYECTBO,
KBapTUPAHTCTBO, MAPa3UTU3M), XUIIIHUYECTBO, AaHTUONO3 (aMEHCATIU3M,
aJlIesonaTysl, KOHKYPEHIIUS ), TEPPUTOPUATIBHOCTb, SKOJIOTUYECKas

HUIIA, 3aKOH KOHKYPEHTHOT0 HCKItoYeHus. [IpoagykTuBHOE oOLieHue u
B3aMMOJICUCTBHUE B IIPOLIECCE COBMECTHOMN YUEOHOU AEATENBHOCTH C YUETOM
MO3ULUNA JPYTUX YYACTHUKOB AESITENBHOCTU MTPU OOCYKIEHUN TUIIOB
B3aMMOOTHOIIEHUI OPraHu3MOB B sKocucTteMax. OBiaieHne METoAaMu
HAyYHOT'O [MO3HAHHUSI, UCTIOIb3YEMBIMH MPU OMOJIOTHYECKUX
UCCJIEIOBAHMSIX, B IIPOLIECCE BBIMOIHEHUS JTaA00OPATOPHOM

paboThl «M3yueHne FKOJIOTHYECKON HUIIIM Y Pa3HBIX BUJIOB PACTCHHIN.
Pa3Butre ymeHUs1 OObSICHITH Pe3yJIbTaThl OMOJOTHYECKUX IKCIIEPUMEHTOB.
Pa3BuTHe nmo3HaBaTeIbHOrO HHTEPECA K U3yUEHHUIO0 OMOJIOTUH B MpoIiecce
U3yYEHHUs JOTIOJHUTEIBHOIO MaTeprasa yueOHUKa

20
Hezens
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Bunosas u nmpocTtpaHCTBEHHAs
CTPYKTYPbI SKOCUCTEMBI

OrnpenesieHne OCHOBOMOJIAralOIIUX MOHATUIA: BUIOBasi CTPYKTYpa,
MIPOCTPAHCTBEHHAS CTPYKTypa CO00IIecTBa, Tpopudeckas CTPYKTypa,
MUILEeBas 1elb, MUIIEBast CETh, APYCHOCTb, aBTOTPOQBI, T€TEPOTPOPHI,
MPOAYLIEHTBI, KOHCYMEHTHI, peaylieHThI. [IpoaykTuBHOE O01IIeHNE U
B3aHMMO/ICHCTBHUE B MPOIECCE COBMECTHON YUeOHOM JNeATEIbHOCTH C
Y4ETOM MO3ULIUKN APYTUX YYACTHUKOB JACATEILHOCTH MPU 00CYKICHUU
PA3JIMYHBIX CTPYKTYP SKOCUCTEM.

21
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OBnazeHne METOIaM1 HAYYHOTO TTO3HAHUS, UCTIOIh3YEMBbIMH TPU
OMOJIOTHUECKUX HCCIIEAOBAHUAX, B POLIECCE BHIMOIHEHUS TaO0PaTOPHOI
paboThl «OnucaHue YKOCUCTEM CBOEH MECTHOCTH». PazBuTue
MO3HABATEIBHOTO MHTEPECa K M3yUEHHUIO0 OMOJIOTHH B MPOIIECCE U3YUCHUS
JIOTIOJTHUTEIHHOTO MaTepuasa yueOHHKa

22

HI/IHIGBBIG CBA3H B 9KOCHUCTCMC

OmnpeneneHne OCHOBOIIOIATAOIINX OHITHI: MUILEBas LEMb: JCTPUTHAS,
NacTOMIIHAS; TUPAMKJIA: YUCE, OMOMACC, SHEPTUH; TIPABUIIO
sKOJoru4YecKoil mupamMuibl. [IpoaykTBHOE OOIIEHUE U B3aUMOJCICTBUE B
MPOIIECCEe COBMECTHOM yUeOHOM IeATENbHOCTH C YYETOM MO3UIIMHI IPYTUX
YYaCTHUKOB JESITEIbHOCTU IIPU 00CYK/IEHUU MUILEBbIX CBA3EH B
Pa3IMYHBIX IKOCUCTEMAX.

CamocTosiTenbHast UHQOPMALIMOHHO-TI03HABATENIbHAS JEATEIBHOCTD C
pa3IMYHBIMA UCTOYHUKAMU HH(pOpMauu 00 0COOEHHOCTSIX MUILEBBIX
CBS3€U B PA3JIMYHBIX DKOCHCTEMAX, €€

KpUTUYECKas OlleHKa U uHtepnperanus. DopmupoBanre coOCTBEHHON
MO3UIIMY IO OTHOILIEHUIO K OHMoiornueckoi nHdopmalmu, moaydyaeMon u3
pa3HbIX UCTOYHUKOB. Mcnonb3oBanue cpencts UKT B pemenun
KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U OpPraHU3allMOHHBIX 3a/1a4. Pemienue
OMOJIOrMUYECKUX 33a4 Ha MPUMEHEHHE SKOJIOTMUYECKUX 3aKOHOMEpPHOCTEN
(mpaBwn).

Pa3BuTHe nmo3HaBaTeIbHOrO HHTEPECA K U3yUEHHUIO0 OMOJIOTUH B MpoIiecce
U3Y4YEHHUs JOMOJHUTENBHOIO MaTeprasa yueOHuKa

22
Heens
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Kpyrosoport BeniecTs
Y MIPEBPALICHHUE YHEPTUU B
DKOCHCTEME

OnpeneneHne OCHOBOMOJIATaIONINX MOHITHI: TOTOK: BEIIECTBA, SHEPTUU;
OMOTeHHBIE PJIEMEHTHI, MAKPOTPO(PHBIE BEIIECTBA, MUKPOTPO(HBIE
BEILIECTBA.

[IpoaykTuBHOE OOIIEHNE U B3aUMO/ICHCTBUE B MPOI[ECCE COBMECTHOM
y4eOHOH AESITENIbHOCTU C YYETOM MO3UIUHI APYTUX YYACTHUKOB
JEATEIIbHOCTH MPU 00CYKJICHUU KPYTOBOPOTA BEILIECTB U MPEBpaICHUS
DHEPI'MM B DKOCHCTEMAX. Pa3BUTHE MO3HABATEILHOTO UHTEPECA K U3YUYECHUIO

23
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OMOJIOTHHU B MMpOICCCC N3YUCHUA JOIIOJHUTCIBHOTO MATCPHAJIa yT-Ie6HI/IKa

24

DKOJIOrMYEeCKasi CyKIECCHSL.
[TocnencTBus BIUAsIHUA
JIESITEIbHOCTH YEJIOBEKa Ha
HKOCHCTEMBI

Omnpenenenre OCHOBONOIATAOIUX MOHIATHI: CYKLIECCHUs, O0ILEe AbIXaHHUE
coo0111ecTBa, MEpBUYHAS U BTOpUYHAs cykKueccuu. [IpoaykTuBHOE 00IIeHNEe
Y B3aMMOJICHCTBHE B MPOLECCE COBMECTHON YUEOHOU NEATEIBHOCTH C
Y4E€TOM MO3ULUNA JPYTUX YYACTHUKOB AesATeNbHOCTU. OBIaeHuE METOJaMU
HAy4YHOTO MO3HAHUs, UCIIO0Ib3yEMbIMU IPU OMOJIOTMUYECKUX
UCCIJIEJOBaHMSIX, B IIPOLIECCE BBIIIOJHEHUS J1aOOpaTOPHOU

paboTel «MojenupoBaHue CTPYKTYp U MNPOLECCOB, IPOUCXOASAIINX B
HKOCHCTEMAX (Ha IPUMEPE aKBApHUyMa)».

Pa3Butne ymeHust OObSICHSTH Pe3yIbTaThl OMOJOTUYECKUX IKCIIEPUMEHTOB.
Pa3BuTHe o3HaBaTeIbHOIO HHTEPECA K U3yUEHHUIO OMOJIOTUH B MpoOIiecce
W3YyYEHHUs JOTIOJHUTENBHOIO MaTeprasa yueOHUKa

24
Helemns

25

Oo6o0mmaronmit ypok

CaMocTOsTENbHBIA KOHTPOJIb U KOPPEKIUS yUEOHOM 1eATETbHOCTH C
WCIIOJIb30BaHUEM BCEX BO3MOKHBIX PECYPCOB ISl JOCTHKECHUS
ITOCTABJICHHBIX LIEJIEN U PEATM3ALMH TUIAHOB JAESATEIBbHOCTU. JleMOHCTpanys
HAaBBIKOB MTO3HABATEILHON pedIeKCHU.

[IponykTHBHOE OOILIEHHE U B3aUMOJICHCTBUE B IIPOLIECCE COBMECTHOM
y4€OHO! JEeSTENIbHOCTU € YYETOM MO3ULUI IPYTUX YUaCTHUKOB
NEeATENbHOCTH. JIeMOHCTpanysl BiIaIeHUs A3bIKOBBIMU CPEJICTBAMH.
YBepeHHOe M0JIb30BaHNe OUOJIOTHYECKON TEPMUHOJIOTHEN B TIpeenax
W3YYEHHOW TEMBbI

25
Henemns

Bbuocdepusblii ypoBeHs (94)

26

buocdepHsblil ypoBeHb: 001as
xapakrepuctuka. Yuenue B. U.
Bepnaackoro o 6uocdepe

CamocTosITeNIbHOE ONpeIeTICHUE 1IeJIU YUYEOHOUM NeSITEIbHOCTH U
cocTtapyieHue €€ TaHa. OnpeaeneHrne OCHOBOMOIAraloIMX MOHATHIMA:
ounocdepa, Hoochepa, )KMBOE BEIIECTBO, OMOTEHHOE BEIIECTBO, OMOKOCHOE
BemecTBo. [IpoaykTHBHOE OOIIIEHUE M B3aMMO/ICHCTBHE B MPOIIECCE
COBMECTHOM y4eOHOM NEsTETLHOCTH C

Y4ETOM TMTO3UIIUHA IPYTUX YIACTHUKOB JACATEIBHOCTH MTPH 00CYKICHUN
CTPYKTYPBI U TPaHUIIbI Ouochepsl.

26
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CamocTosTenbHast HH)OPMALIMOHHO-TIO3HABATENbHAS JESTEIBHOCTD C
pa3IMYHBIMH UCTOYHUKAaMH HH(popManuu o0 yuenuu B. U. Bepuaackoro o
ouocdepe, poiau yeroBeKka B U3MEHEHUU Onochepsl, e€ KpuTudeckast
OLICHKA U

uHTeprpeTanus. PopMupoBaHuEe COOCTBEHHON MO3UIIMH 110 OTHOIIIEHUIO K
OnoJI0rnyecKkor HHGOPMAaLIH, MOTYYAEMOM U3 Pa3HbIX UCTOYHHUKOB.
Pa3BuTHe mo3HaBaTeIbHOIO HHTEPECA K U3yUEHHUIO OMOJIOTUH B IpOIIEcCe
U3YYEHHUs JOTIOJHUTENBHOIO MaTeprasa yueOHUKa

27

KpyroBopot BemiecTB B 6uocdepe

Omnpenenenre 0CHOBOMNOJIAraoUX MOHATHI: OMOr€OXUMUYECKUI LIUKII,
3aKOH TJI00aJIbHOTO 3aMbIKaHHS OMOT€OXUMHUYECKOT0 KPyrOBOPOTa

B 6nocdepe. [IpoaykTuBHOE 00IIEHUE U B3aUMOJICHCTBUE B MPOIIECCE
COBMECTHOH y4eOHO 1eATENbHOCTH C YUETOM MO3ULIUN APYTUX
YYaCTHHUKOB JICSITEIIbHOCTU MTPU 0OCYKJIEHUN KPYTOBOPOTOB BELIECTB B
ouocdepe. CamocTosTenbHasi MHPOPMAITMOHHO-TIO3HABATEIbHAS
JESTENBHOCTD C Pa3IMYHBIMA UCTOYHUKAMH WH(OPMAIIUU O
OMOreoXMMHUYECKOM KpPYTOBOPOTE BEIIECTB B Onocdepe, e€ Kpuruueckas
OLICHKA U MHTEPIpETalHs.

®opMupoBaHuEe COOCTBEHHON MO3UIIMHU MO OTHOIIEHHUIO K OMOJIOTMYECKON
uH(pOpMaIny, MOTy4aeMON U3 pa3HbIX UCTOYHUKOB. Pa3Butue
M03HABATEJILHOTO MHTEpECa K U3yUEHHUIO0 OMOJIOTUH B MPOLIECCE U3YUEHUS
JIOTIOJIHUTEIBHOIO MaTepuaja yueOHUKa

27
Hezens

28

OBosmonus ouochepsl

Omnpenenenre 0CHOBOIOIATAIOIINUX MOHATHI: hopmanus Vicya, nepBUUHbBIN
OyibOH, MeTaHOTeHHbIE apxeu. [[ponykTuBHOE 00IICHNE U
B3aMMO/ICHCTBHUE B MPOIECCE COBMECTHOM YUeOHOM ACATETLHOCTH C YIETOM
MO3UIMHI APYTUX YYACTHUKOB JEATEIBHOCTH MPU 0OCYKICHUU TPOOIeM
ABOJIIONMH OHOCQEPhl U PO YesioBeka B Heil. CaMoCTOsITeTbHAS
HH(pOpMaIIMOHHO-TIO3HABATENIbHAS JEATEILHOCTD C PA3JIMUHBIMU
MCTOYHHUKAMU UH(GOpMaI 00 3BOJIIOLMHN OUochepsl, €€ KpuTuiyeckas
OIleHKa W UHTepnpeTarus. DopMupoBaHue COOCTBEHHOM MO3UIMHU 10

28
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OTHOILIEHUIO K OMOJIOTHYecKoil nH(OpMaLK, MOTydaeMON U3 Pa3HbIX
UCTOYHHUKOB. Pa3BuTHe MO3HABATENFHOTO HHTEPECA K U3YUYECHUIO OMOIOTHH
B IIPOLIECCE M3YUYEHUS TONOJHUTEIBHOIO MaTepUasla yueOHKa

29

[IpoucxoxieHre Ku3HU Ha 3emile

Omnpenenenre OCHOBOIOIATAIOIUX TOHATHI: KPEallMOHU3M, THIIOTE3a
CTalMOHAPHOI'O COCTOSIHUS, TUIIOTE3a CaMOIIPOU3BOJIBHOIO 3aPOKICHUS
’KU3HU, TUIIOTE3a MTaHCIIEPMHHU, TUIIOTE3a OMOXUMHUYECKOH 3BOJIOLUH,
abuorenes, runoreza PHK-mupa. [IponyktuBHoe ob1ieHue u
B3aMMOJEICTBHE B IIPOLIECCE COBMECTHOM yUeOHOM IEATENBHOCTH C yUETOM
HO3ULMI IPYTUX YYaCTHUKOB JEATEIBHOCTH IPU 00CYKIECHUH TUIIOTE3
IIPOUCXO0KICHUS )KU3HU HA 3eMIIe.

CamocTosiTenbHast UHQOPMALIMOHHO-TI03HABATENIbHAS JEATEIBHOCTD C
pa3IMYHBIMHM HCTOYHUKAMU MH(OPMALIUU O IPOUCXOKACHUN KU3ZHU Ha
3emie, €€ KpUTH4YECKask OLEHKA U UHTEPIPETALNS.

®opMupoBaHuEe COOCTBEHHON MO3UIIMHU MO OTHOIIEHHUIO K OMOJIOTHYECKON
uH(pOpMauu, NOJy4aeMOM U3 pa3HbIX HICTOYHUKOB. Pa3BuTue
IIO3HABATEJILHOTO MHTEpECA K U3yUEHUIO OMOJIOTMH B IIPOLIECCE U3YUEHUS
JOTIOJIHUTEIBHOIO MaTeprasa yueOHUKa
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["onoBast koHTpOJBHAS paboTa

dopMUpOBaHUE Y yUAIIUXCS YMEHHUM, HEOOXOIUMBIX ISl OCYIIIECTBICHUS
KOHTPOJIbHOUM (DYHKIIMW; KOHTPOJIb U CAMOKOHTPOJIb U3YYCHHBIX TTOHSITHIA:
caMoCTOsATeNbHAs pab0Ta — BBITIOJIHEHHE TECTOBBIX U MHBIX 3a/IaHUM 110
M3y4YEHHBIM OCHOBHBIM IOHSTHSIM Kypca
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AHanM3 KOHTPOJILHOU PabOTHI.
OCHOBHBIE 3Tallbl 3BOJIIOLNH
OpraHWYECKOr0 MHpa Ha 3emJie

OrnpeneneHrne 0OCHOBOMOJIAraloOUX MOHSATHM: 20H, 3pa, IEPUO, I10Xa,
KaTapxeu, apxel, mpoTepo3oi, (paHepo30ii, maneo3oi, ME3030M, KaltHO30M,
KeMOpHil, OpJOBUK, CHIIYD, I€BOH, apOOH, IEpMb, TpHUAac, 0pa, Med,
najeoreH, HEOreH, aHTPONOTeH, royiolieH. [IpoayKkTUBHOE OOIIIeHNE U
B3aMMO/ICHCTBHUE B MPOIECCE COBMECTHOM YueOHOM AEATETLHOCTH C YUETOM
MO3UIINHI APYTUX YYACTHUKOB JEATECIBLHOCTH MPU OOCYKICHUHU TPOOIeM
BO3HUKHOBEHUS M Pa3BUTHUS )KU3HU Ha 3emiie. CaMoCTOsITeNIbHAS
WH(pOPMAITMOHHO-TIO3HABATENIbHAS JESTEIbHOCTh C Pa3JIMUHBIMU
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UCTOYHUKaMU MH(GOpMAIUU 00 OCHOBHBIX 3Tarax 3BOIOIIH
OpraHU4eCcKOro Mupa Ha 3emiie, €€ KpUTUYECKasi OLEHKAa U MHTEpPIIpETALIHS.
dopmupoBaHUEe COOCTBEHHOM MO3HUIIMU MO OTHOLIEHUIO K OMOIOTHUECKOM
uH(pOpMaInH, TOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

Pa3BuTHe Mo3HaBaTEIBHOIO UHTEPECA K U3YUYEHUIO OMOJIOTUU B IIPOLIECCE
M3Yy4YEeHUs JOMOIHUTEIBHOIO MaTepuaia yueOHHKa

32

DBoJolus yenoBeka. Poib
yeJioBeka B onocdepe

OmnpeneneHne 0CHOBOIOIATAIOIINUX TOHITHI: aHTPOIIOT€HE3, YEIOBEK
pasymubiii (Homo sapiens), aBCcTpaONUTEKOBBIE, JTFOU (ApXaHTPOIIHI,
MaJ€0aHTPOIbl, HEOAHTPOIIBI), COLIMANIbHBIE (PaKTOPBI AHTPOTIOreHE3a
(TpynoBasi 1eITebHOCTh, OOIIECTBEHHBIN 00pa3 )KU3HHU, PeUb, MBIILICHUE),
pachl (€Bporeou IHasl, MOHTOJIOU THAs, aMEPUKAHOUIHAS, HETPOUIHAS,
aBcTpayionHas ), pacusm. [IpoaykTuBHOE OOIICHNE U B3aUMOJICHCTBUE B
MPOIECCE COBMECTHOUN YueOHOM JNeATETbHOCTHU C

Y4ETOM MO3ULUNA JIPYTUX YUACTHUKOB ACSTEIBHOCTU MTPU OOCYKIEHNUN
pacorenesa. CamocTosTenbHas HH)OPMaMOHHO-TI03HABATEIbHAS
JEATEIIbHOCTh C PA3IMYHBIMU UICTOUHUKAMHU UH(OpMauu 00
aHTPOIIOTEeHE3€e, €€ KpUTHYECKas OLIEHKA U MHTeprpeTanus. PopMUpoBaHUe
COOCTBEHHOM MO3ULIUHU 10 OTHOIIEHHUIO K OMOJIOrMYecKoi HH(pOopMaluu,
MOJIy4aeMOM U3 pa3HbIX UCTOYHUKOB.

Hcnons3zoBanue cpeacts UKT B permieHMn KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OPTraHU3AIMOHHBIX 33/1a4, CBA3aHHBIX C U3YYCHHEM
BOITPOCOB 3BOJIFOLIMY YeJIOBeKa. Pa3BUTHE 1MO3HABATENIBHOIO HHTEpECA K
U3YYEHHUIO OMOJIOTHH B IPOLIECCE U3YUECHHUS TOTIOTHUTEILHOTO MaTepraa
y4aeOHUKA
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HTtorosslii ypok

CamMocTosTeNbHBIA KOHTPOJIb U KOPPEKIUS yUEOHOM 1eATEIbHOCTH C
MCIIOJIb30BaHUEM BCEX BO3MOKHBIX PECYPCOB ISl JOCTHXKEHUS
MTOCTABJICHHBIX LIEJIEN U PEAM3ALNH TUIAaHOB AESATEIbHOCTU. JleMOHCTpanus
HABBIKOB [T03HABATEIbHON peduiekcuu. [IoBTOpAIOT OCHOBHBIE MOHATHS
Kypca, OCHOBHBIE ATallbl B BOSHUKHOBEHUH U PAa3BUTUH KU3HU HA 3EMIIE,
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MIOKa3bIBAIOT B3aUMOCBSI3b PA3BUTHUSI OPTaHIMUECKOTO MUPA U IBOJFOIHN
ouocdepsl. [loBTopsitoT u 0606mat0T MaTepuai 3a kype 11 kiacca




Y4edOHO — MeTOAMYECKOE U MATCPHAIBHO-TEXHUIECCKOE obecrneueHue

1. bubnuoTeunsrit hoHA:

e HopmatuBHble aokyMmeHThl: IlpuMepHas mnporpamMma OCHOBHOTO OOILIEro
oOpazoBanust o 6mosorun, [LimanupyemMbie pe3ynbTaThl OCBOCHUS TTPOTPAMMBI
OCHOBHOIO 0O0IIEro 00pa3oBaHUs O MAaTEMATHKE, CTAHAApT OCHOBHOI'O
oOmero odpazoBanusi, PenepanbHblil TOCY1apCTBEHHBIA CTaHAAPT OCHOBHOI'O
o0111ero oOpa3oBaHusl.

e [lpumepHas mnporpamMma cpeaHero (IMOJHOr0) oOOIIero oOpa3oBaHUs Ha

0a30BOM YpOBHE I10 OMOJIOTHH.

VYyeOHUK 110 OMOJIOrHNH UISA 8 KJtacca.

VY4ebnble mocoOust: paboyast TETpaib, JUIAKTHICCKAE MaTSPHAITHI.

CnpaBouHbie MocoOus (IHIUKIONEIUH, CIIPABOYHUKH 110 OMOJIOTHN ).

Meroanueckue mocoous i YIUTEIIs.

2. IleuaTHble TOCOOUS:
e TaOnuipl Mo OMOJIOTUH JI IEMOHCTPAIIUU
3. UudopmanimoHHbIe CpeCTBA:

e DllekTpoHHas 0a3a MaHHBIX JJIS CO3/JaHHMS TEMAaTHYECKUX U HUTOTOBBIX
Pa3HOYPOBHEBBIX TPEHUPOBOYHBIX M TMPOBEPOUYHBIX MATEPHAIOB JIS
opraHu3anuu GpoHTAIBHON U UHIANBUIYATEHON paOOTHI.

4. TexHu4ecKue cpeacTBa O0yUeHUS:

e VY4eOHO-TIpaKTHYEeCKOEe U yueOHO-1abopaTtopHOe 000pyI0BaHUE.

o Illxkad cexkMOHHBINA I XpaHEHUS] JUTEPATYpPhl W JAEMOHCTPAIMOHHOTO
000py10BaHUS.

e (CTeHIBI.

5. YueGHo-nipakTUueckoe U yueOHO-1abopaTopHOE 000pYyI0BaHKE:

MarauTtHas 10cKa
Jlyna

Muxkpockon CBETOBOM
Mukpockorn 1uppoBoit
CrexistHHas IpOOUpPKa
[IpenmeTHOE CTEKITO
IToxpoBHOE CTEKIIO
Yamka [letpu

taTuB ans npodupox
Mopnenn

Myisixu



e ['epbapum
Hab6op mukponpemnapaTtos



