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[TOACHUTEJIbHAA 3AIINMCKA

[Ipennaraemast pabodas mporpaMMa peanu3yeTcs Py UCTIOIb30BaHUH yueOHUKOB «buomnorus. 10 knace» u «buonorus. 11 kmacey mon
penakiueit npodeccopa B. B. [laceunuka. [Iporpamma coctaBieHa B COOTBETCTBHH ¢ TPEOOBAaHUSAMU K pe3yiIbTaTaM CpelHero o0uero oopa3oBanus,
yTBepKaAeHHBIME DeiepaibHbIM TOCYy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETr0
oO1mero oopa3oBaHusl.

[Iporpamma pazpaboTana ¢ y4€TOM aKTyaJbHBIX 33]a4 00y4eHHUs, BOCIUTAHUS U Pa3BUTHUs oOydarommxcs. [IporpamMmma yuauThIBaeT yCIOBHS,
HE0OXOIUMBIE IS Pa3BUTHS JUUYHOCTHBIX U TIO3HABATEIbHBIX Ka4eCTB 00YYarOIINXCS.
[Tporpamma BKITIO9aeT 0053aTENBHYIO YaCcTh Y4eOHOTO Kypca, 3NoxkeHHyIo B «[IpuMepHoil o0CHOBHOI 00pa30BaTeIbHOM POTpaMMe 0 OMOJIOTHH Ha
YpOBHE cpefHero obiiero oopazoBaHus» U paccuutana Ha 70 yacoB. B mporpamme copepuTcsi mpuMEpHBIi epedeHb 1a00paTOPHbBIX U
MPAaKTUYECKUX paboT, HE BCE U3 KOTOPHIX 0053aTENbHBI AJIs1 BBITOJHEHHS. Y YUTEIh MOXKET BBIOPATh U3 HUX TE, IS TPOBEACHUS KOTOPHIX €CTh
COOTBETCTBYIOIIUE YCIOBHS B IIKOJIE.

OcBoeHme MporpamMmbl 0 OUOJIOTHH 00ECIIEUNBACT OBJIAZICHUE OCHOBAMHU YUeOHO-HUCCIICI0BATENLCKOM NESTETbHOCTH, HAYYHBIMH METOAAMHU
pElIeHUs Pa3IMYHbIX TEOPETUUECKUX U MPAKTUYECKUX 3a]1a4.
W3yuenne 6nonoruu Ha 6a30BOM YpOBHE OPHEHTHPOBAHO Ha o0ecriedeHne 00eo0pa3oBaTebHON U O0IIEKYIbTYPHON TOATOTOBKH BBIITYCKHHUKOB.
Ha 6a3oBoM ypoBHe usyuenue npeamera «buonorusy», B yactu popMUpoBaHus y 00YHarOMIUXCS HAYYHOT'O MUPOBO33PEHHUS, OCBOSHUS OOIICHAYYHBIX
METO/0B, OCBOCHUS IPAKTUIECKOTO MPUMEHEHHS HayYHBIX 3HAHUH, OCHOBAHO Ha MEXKIIPEIMETHBIX CBA3SX C IIPEIMETaMHU 00JIaCTel €CTeCTBEHHBIX,
MaTeMaTHYECKUX U TYMaHUTapHBIX HayK.
Pabouas mporpamMma 1o OHOIOTHN BKITIOYAET CIETYIONIUE Pa3aesbl:
. IlosicHuTenbHAS 3aMuCKa.
. OGm1as xapakTepucTuKa yueOHOro IpeIMeTa ¢ OTpeIeJICHUEM TIeJIeH U 3a71a4 er0 U3YUYCHHS.
. Mecto kypca O1oIoruu B yueOHOM IJIaHe.
. Pe3ynmbpTarhl ocBOGHUS Kypca OMOJIOTUN — JTUYHOCTHBIE, TPEIMETHBIE U METANpPEIMETHBIE.
. Coneprxanue Kypca OMOJIOTHH.
. [lmanupyemMble pe3yabTaThl H3y4eHUs Kypca OHOJIOTHH.
. KanengapHo-Temaruueckoe rniaHUpOBaHUE.

OBLIAS XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA
B cucreme ecrecTBeHHO-HayqyHOT'0 00pa30BaHMs OMOJIOTHsI KaK yUeOHBIHM MpeMeT 3aHUMaeT BaXKHOE MECTO B (POPMUPOBAHUU: HAYYHOIN KapTHUHBI
MuUpa; GYHKINOHATHHON IPaMOTHOCTH, HEOOXOIMMOH JUTSI TOBCETHEBHOM JKU3HHU; HABBIKOB 37I0POBOTO M 0€30TIAaCHOTO IS YeJIOBEKa U OKPYKAFOIIEH
cpeabl 00pa3a KU3HU; HKOJIOTHUECKOTO CO3HAHMUS; IIEHHOCTHOTO OTHOILIEHHS K KUBOW MPUPO/IE U YETOBEKY; COOCTBEHHOM MO3UIINH 10 OTHOIIEHHUIO K
O1oI0rMuecKor HHPOpMAINH, TOIYy4aeMOl 13 pa3HbIX HCTOYHUKOB. M3ydueHne OMOJI0rHH CO31aeT yCIOBUs A1 (POPMHUPOBAHUS Yy 00yUatOIINXCsl
MHTEJUIEKTYaJIbHBIX, TPAKJaHCKHX, KOMMYHUKALMOHHBIX 1 HH(POPMAIIMOHHBIX KOMITETEHIIUH.
N3yuenne kypca «brosiorus» B crapuiei mKoJie HampaBJIE€HHO HA PEUICHHUE CIEAYIONNX 3a1aY:

1) dopmupoBaHue cucTeMbl OMOTOTHYECKUX 3HAHUIM KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHOH KapTHHBI MHPA;
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2) pa3BUTHE JIMYHOCTU O0YYAIOUINXCA, UX HHTEIIEKTYyallbHOE U HPABCTBEHHOE COBEPLICHCTBOBAHUE, (POPMUPOBAHNE Y HUX TYMaHUCTUYECKUX
OTHOIICHHUU U 3KOJIOTUYECKH 11€JIeCO00Pa3HOr0 NOBEACHHUS B OBITY M TPYIOBOW ACATEIbHOCTH;
3) BbIpaOOTKY MOHUMaHUs OOLIECTBEHHON NOTPEOHOCTH B Pa3BUTHUN OMOJIOTHH, a TakKe (OPMUPOBAHNE OTHOIICHUS K OMOJIOTUU KaK BO3MOXHOU
obnactu Oyaymei MpakTHYECKOH IeATEIbHOCTH.

Iesau 6uonoruyeckoro oOpazoBaHus B CTapIIe HIKose (GOpMyIUPYIOTCS Ha HECKOIBKUX YPOBHSX: II100aIbHOM, METAIlPeIMETHOM, TUYHOCTHOM
U IPEIMETHOM, Ha YpOBHE TPeOOBaHMI K pe3ysIbTaTaM OCBOEHUS COJEPKAaHUs MIPEAMETHBIX IIPOrpaMM.

['moGanbHbIe eI OHOIOrHYecKOro 00pa3oBaHus SBISIOTCS OOIIMMU JJI1 OCHOBHOM U CTapIliel MIKOJIbI U ONPEACIISIOTCS COLIMATbHBIMU
TpeOOBAaHUSAMH, B TOM YHCII€ U3MEHEHHEM COIUAIHON CUTYallUU Pa3BUTUSI — POCTOM MH(POPMAIIMOHHBIX TIEPErPy30K, H3MEHEHUEM XapakTepa U
croco00B OOIIEHHS U COIIMANIbHBIX B3aUMOACHCTBUI (00BEMBI U CIOCOOBI MOTYYeHHsI UH(POPMALIMK TOPOKAAIOT Pl OCOOEHHOCTEH pa3BUTHL
COBpPEMEHHBIX NOAPOCTKOB). Hanbosee npoiyKTUBHBIMU JUIsl pELICHU 3a/1a4 Pa3BUTHS [TOIPOCTKA ABJISIOTCS COLMOMOPATIbHAS U UHTEJUIEKTYyalIbHAs
B3POCJIOCTb.

[Tomumo 3TOTO, TII00ATBHBIE HETH HOPMYITHPYIOTCS C YIETOM PACCMOTPEHHS OMOJIOTHYECKOT0 00pa30BaHMsI KaK KOMIIOHEHTA CUCTEMBI
o0pa3oBaHMs B LIETIOM, [TI0O3TOMY OHH SIBJIIOTCS. HanboJee OOIKMMHU U COLUATBHO 3HAYMMBIMHU.

C yu€roMm BbIlIeHA3BaHHBIX MTOIX0/I0B TTI00AIBHBIMHU IENISIMU OMOJIOTHYECKOTO
00pa3oBaHUs SIBISIFOTCS:

— COLHAJTU3ANMA 00YyJaIOUINXCS KaK BXOXKICHHE B MUP KYJIbTYPbI M COLIMATBHBIX OTHOLICHUH, 00ECIIEUNBAIOIIee BKIIOYCHNE YIALTUXCS B TY
WM UHYIO TPYIIY MO0 0OLTHOCTh — HOCUTENs €€ HOPM, [ICHHOCTEH, OpUeHTAIMi, 0OCBAUBAEMBIX B MIPOLIECCE 3HAKOMCTBA C MUPOM KUBOU MPUPOIBL;
— npuolieHNe K T03HABaTEeNbHOM KyJIbType KaK CUCTEME IT03HABATEIbHBIX (Hay4HbIX) IEHHOCTEH, HAKOIIJIEHHBIX 0011IECTBOM B chepe
OMO0JIOTNYECKOI HayKH.
[Tomumo 3TOTO, OHONIOTHYECKOE 00pa30BaHKE HA CTAPIIEH CTYNIEHU TPU3BAHO OOCCTIICUHTD:
— OPHEHTALMIO B CCTEME STHUECKUX HOPM U LIEHHOCTEH OTHOCUTENIFHO METOIOB, Pe3yJIbTaTOB M JOCTH)KEHUI COBPEMEHHOIN OMOJIOrHYeCcKOn
HayKH;
— pa3BHTHE II03HABATENIbHBIX KaueCTB JMUYHOCTH, B TOM YHCJIE T03HABATEIbHBIX HHTEPECOB K M3yUEHHIO OOIIMX OMOJOTHUECKUX 3aKOHOMEPHOCTEN U
caMOMy Ipolieccy HayYHOIO O3HAHUS;
— OBJIa/IeHHe YUeOHO-TT03HABATENIbHBIMU M IIEHHOCTHO-CMBICTIOBBIMU KOMIIETEHTHOCTSIME JUTsl JOPMHUPOBAHUS TTO3HABATETHLHOM U
HPaBCTBEHHOMN KYJIbTYpPbl, HAyYHOTO MUPOBO33pPEHUS, a TAK)KE METOJ0JIOTHEN OMOIOIrMUECKOT0 AKCIIEPUMEHTA U 3JIEMEHTapPHBIMH METO/IaMU
OMOJIOTMYECKHUX MCCIIEI0BAHUM;
— (popMHpPOBaHHUE YKOJIOTHUECKOTO CO3HAHUS, IEHHOCTHOIO OTHOLLIEHUS K KUBOU ITPUPOJIE U YETIOBEKY.

MECTO KYPCA BHUOJIOTYU B YYEBHOM IIJIAHE

KonngecTBo yacoB, 0OTBOJUMOE HAa U3yUeHHE OMOJIOTUU B CTAPIIEH LIKOJIE, 3aBUCUT OT Y4eOHOTO TJIaHa YTBEP>KJICHHOT0 00pa3oBaTeIbHON
opranuzanueil. Jlannas paboudas mporpaMMa paccuuTaHa Ha IIpoBeeHHE 1 yaca KJIaCCHBIX 3aHATUH B HEJIENIO MPU U3YUYEHUHU IIPeIMETa B T€UCHHE
nByx jetT (10 u 11 kmaccer). Obmree uncino yueOHbIX yacoB 3a 2 roaa ooydenus coctaBiuser 70 1, u3 Hux 35 4 (1 u B Hexgemo) B 10 knacce, 354 (1 u B
Heneno) B 11 kmacce.



Kypcy 6uonorun Ha cTyneHu cpeiHero oouiero oopa3soBaHus NpeAlIeCTBYeT Kypc OMOIOTUH, BKIIOUYAIOIIMN JIEMEHTapHbIe CBEACHUS 00
OCHOBHBIX OHosornyeckux oobekrax. Conepkanue Kypca OMOJIOTHH B OCHOBHOH IIKOJIE, CITYKUT OCHOBOW JJISt H3YyYEHHUSI OOIINUX OMOJIOTHYECKUX
3aKOHOMEPHOCTEH, TEOpUil, 3aKOHOB, THIIOTE3 B CTapIlIeH 1Ko, IIe 0c000e 3HaUeHHE IPUOOpETaoT
MHPOBO33PEHUYECKUE, TEOPETUUECKUE MOHATHS.

Taxum o0Opa3oM, copeprkanue Kypca OMOJIOTHH B cTapllel HiKoJje, 6o1ee MOJHO PaCKpbIBAaeT 001re OMOI0rHYeCKre 3aKOHOMEPHOCTH,
IIPOSBIIAIOIIMECS HA PA3HBIX YPOBHSIX OpraHU3aluy )KMBOW IPUPOJIBI.

PE3VJIbTATBI OCBOEHUA KYPCA BUOJIOI'MU

JlesiTenbHOCTh 00Pa30BaTEIBHOIO YUPEKICHMs 00111ero o0pa3oBaHus B 00yueHUU OMOJIOTHH B cpeiHel (MOIHOM) IIKOJIE TOJIKHA ObITh

HanpasjIeHa Ha JOCTHKEHHE 00yUYaroIIUMUCS CIEAYIOIUX JHYHOCTHBIX Pe3yJIbTaToOB!

1) peanu3anuu TUUECKUX YCTAHOBOK 1O OTHOLIEHUIO K OMOJIOTUYECKUM OTKPBITUSIM, UCCIIETOBAHUSIM U UX PE3yJIbTaTaMm;

2) npu3HaHUS BBICOKOM LIEGHHOCTH JKU3HU BO BCEX €€ MPOSBICHUAX, 310POBbs CBOETO U APYTHX JIFOJEH, peanu3alun yCTaHOBOK 310pOBOro o0pasa
KHU3HH;

3) copMHUPOBaHHOCTH 1O3HABATEIbHBIX MOTHBOB, HAIIPABJICHHBIX HA [TOJyYEHHE HOBOTO 3HAHUSA B 00JIACTH OMOJIOTUHU B CBSI3U C

Oynymeit mpodecCHOoHANBHON eI TENTFHOCTHIO HITH OBITOBBIMH MPOOJIEMaMH, CBSI3aHHBIMHU C COXPAaHEHUEM COOCTBEHHOTO 3/I0POBBS H SKOJIOTHIECKOM
0€301MacHOCTH.

MeTtanpeaMeTHBIMH pe3yJIbTATaAMM OCBOCHMSI BHIITYCKHUKAMU CTapIIei 1IKOJIbI 06a30BOro Kypca OMOJIOTUH SIBIISIFOTCS:

1) oBnazieHNe COCTaBIAIOIIMMY MCCIIEI0BATENBCKON U IPOSKTHOM AEATEIbHOCTH, BKJIIOUasi YMEHUS BUAETh IPoOJIeMy, CTaBUTh BOIPOCHI,
BBIIBUTATh TUIIOTE3bI, JaBaTh ONPEIEICHUSI TOHATHIM, KilacCu(UIMPOBaTh, HAOII01aTh, IPOBOUTH SKCIIEPUMEHTHI, 1€TIaTh BHIBOABI U 3aKIIOYEHMS,
CTPYKTYpUPOBaTh MaTepuai, OObsICHATh, 10Ka3bIBaTh, 3AlIUIIATh CBOU UJICH;

2) ymeHust paboTaTh C pa3HbIMH HCTOUHUKAMU OMOJIOTMYECKON HHPOPMAIIMU: HAXOJUTh OMOJIOTHYECKYI0 HH(DOPMAIIHIO B pa3IMYHBIX HCTOYHHUKAX
(Texcre yueOHHMKA, HAYYHO-TIONMYJISIPHON JIUTEpaType, OMOJIOTHYECKHUX CIIOBAPSX U CIPAaBOYHHKAX ), AaHAIM3UPOBATh U OLIEHUBATh WH(OPMAIIHIO,
peoOpa3oBbIBaTh HHPOPMAIUIO U3 OJTHOM (POPMBI B APYTYIO;

3) crnocoOGHOCTH BBIOMPATH 1I€JIEBbIE M CMBICTIOBbIE YCTAHOBKH B CBOMX JAECUCTBUSAX U MOCTYNKaX MO OTHOLIEHHIO K KUBOU MPUPOJIE, CBOEMY
3JI0POBBIO U 3JIOPOBBIO OKPYKAIOIINX;

4) yMeHUs aJeKBaTHO MCII0JIb30BaTh peueBble CPECTBA AJIS IUCKYCCUU U apr'yMEHTAIMH CBOEH MO3MIIMHU, CPABHUBAThH Pa3HbIE TOUKU

3peHusi, apryMEeHTUPOBATh CBOIO TOUKY 3pEHUs, OTCTAaUBaTh CBOIO MO3UIIUIO.

IIpenmMeTHbIMHU pe3yJIbTATAMM OCBOCHHSI BHITYCKHUKAMU CTaplIel IKOJIbI Kypca OMOI0riy 6230BOT0 YPOBHSI SBIISIOTCS:

B nosnasamenwnoii (unmennekmyanvhoii) cgpepe:

1) xapakTepuCTHKa COACPKaHUS OMOJOTHYECKUX TEOpUH (KJIeTouHast, dBOIIONMOHHAs Teopus JlapBuHa); yaenus: BepHaackoro o 6uocdepe;
3aKOHOB MeH1esl, 3aKOHOMEPHOCTEH N3MEHYMBOCTH; BKJIaJIa BHIIAIOLINXCS YUEHBIX B pa3BUTHE OMOJIOTMUECKON HAYKH;

2) BbI/IETICHUE CYIIECTBEHHBIX TPU3HAKOB OMOJIOTHUECKUX OOBEKTOB (KJIETOK: PACTUTENBHBIX U )KUBOTHBIX, TOSACPHBIX U SAEPHBIX, TOJIOBBIX U
COMAaTHYECKHUX; OPTraHU3MOB: OJHOKJIETOUHBIX U MHOTOKJIETOUHBIX; BUI0B, 9KOCHCTEM, OHOC(hephl) U MpoleccoB (0OMEH BEIIEeCTB, pa3MHOXKEHHUE,



JieJICHUE KJIETKH, OIJIOJJOTBOPEHHE, AEUCTBUE NCKYCCTBEHHOIO M €CTECTBEHHOIO0 0TOOPOB, (POPMHUPOBAHUE MPUCTIOCOOIEHHOCTH, 00pa3oBaHue BUIOB,
KpYroBOpOT BEILLECTB U NPEBpAILEHUS
SHEPTHUH B IKOCHCTEMax U Ouocdepe);
3) oObscHeHHe POy OMOJIOTHH B POPMHUPOBAHUH HAYYHOT'O MHUPOBO33PEHHS; BKJIaJa OMOJIOTHUECKUX TEOpHiA B (POPMHUPOBAHNE COBPEMEHHON
€CTECTBEHHO- HAyYHON KapTUHBI MUPA; OTPULIATEIILHOIO BIMSAHUS AJIKOT0JIs, HUKOTHHA, HAPKOTHUYECKUX BEIIECTB HA PA3BUTHUE YEIOBEKa; BIUSAHUSA
MYTareHOB Ha OPTaHU3M YEJIOBEKa, SKOJIOTUYECKUX (PaKTOPOB HA OPTaHU3MbI; IPHYMH 3BOJIOINHN, U3MEHSIEMOCTH BHJIOB, HAPYIICHUH Pa3BUTHSA
OpPraHU3MOB, HaCJIeICTBEHHBIX 3a00JI€BaHUN, MyTalli, YCTOHYUBOCTH U CMEHBI IKOCHUCTEM;
4) npuBeeHNE A0KA3aTENbCTB (apryMeHTalUsl) €AMHCTBA )KUBOM U HEKUBOM IPUPO/IbL, POACTBA KUBBIX OPraHU3MOB; B3aUMOCBSI3€ll OPraHU3MOB
U OKpYXarollei cpeibl; HeOOXOAMMOCTH COXpaHEHHUs MHOI000pa3Hsl BUJIOB;
5) yMEHHE TI0JIb30BaThCS OMOJIOTMYECKON TEPMHUHOJIOTHEH U CHMBOJIUKOM;
6) pelieHue 3IeMEHTapHbIX OMOJIOTMUECKUX 3ajlay; COCTABICHHUE IEMEHTAPHBIX CXEM CKPELMBAHUS U CXEM IIEPEeHOCa BEIECTB U SHEPIUU
B DKOCHCTEMaXx (LI€NU MUTAHUS);
7) onucanue oco0eil BUJI0B 110 MOP(HOJIOTHIECKOMY KPUTEPHUIO;
8) BbIABIIEHUE U3MEHYUBOCTH, IIPUCIIOCOOJIEHUI OPraHU3MOB K cpesie 0OMTaHUs, ICTOYHUKOB MYTareHOB B OKPY:KaroIllel cpeie
(KOCBEHHO), aHTPOIOI'€HHBIX U3MEHEHHUH B 9KOCUCTEMAX CBOEH MECTHOCTH; U3MEHEHHH B SKOCHCTEMax Ha OMOIOINYECKUX MOAETX;
9) cpaBHEHHE OMOIOrMYECKUX O0BEKTOB (XMMUUECKHI COCTAaB TEJ )KUBOM M HEKUBOM NMPUPOIbI, 3aPOIbILI YEIOBEKA U APYTUX MIIEKOIUTAIOLINX,
IIPUPOJIHBIE SKOCHUCTEMBI U arpO3KOCUCTEMBI CBOEH MECTHOCTH), ITPOLIECCOB (€CTECTBEHHBIN M MCKYCCTBEHHBIH 0TOOPHI, 110JIOBOE U Oecroioe
pPa3MHOXKEHHUS) U GOPMYIUPOBKA BHIBOJOB HA OCHOBE CPAaBHEHUSI.
B yennocmmuo-opuenmavyuonnoi cgepe:
1) aHaIM3 U OIEHKA Pa3IMYHbIX TUIIOTE3 CYIIHOCTH KU3HHU, IPOUCXO0KIEHUE YEJIOBEKA U BOSHUKHOBEHHE XKU3HU, IT100AIbHBIX SKOJIOTMUECKUX
npobJIeM U MyTel UX pereHus, MocaeICTBIUI COOCTBEHHOM NesTETbHOCTH B OKpY’KaloLIeH cpeae; Ononornyeckoi nHpopmanuu, noirydyaeMon 13
pa3HBIX HCTOYHHUKOB;
2) olLleHKa 3TUYECKUX ACMIEKTOB HEKOTOPBIX MCCIeI0OBaHUN B 00J1IaCTH OMOTEXHOJIOTHH (KJIOHUPOBaHHUE, HCKYCCTBEHHOE OIJIOJJOTBOPEHHE,
HaIpaBJIEHHOE U3MEHEHNUE T€HOMA).
B cehepe mpyooeoii oeamenvnocmu: oBnajgeHre yMEHUsIMHA U HABBIKAMH IIOCTAHOBKU OMOJIOTHYECKUX HKCIEPUMEHTOB M OOBSICHEHUS MX
pe3yJIbTaToB.
B cghepe puzuueckoit desmenvnocmu: 000CHOBaHUE U COOTIOIEHNE MEP MPODUIAKTHKY BUPYCHBIX 3a00JICBaHUH, BPETHBIX MPUBBIYEK
(KypeHue, ynotpebyieHue aaKorossi, HApKOMaHHMsI); IPaBUJI TOBEIEHUS B OKPY>KaIoLIeH cpene.
COHAEPXXAHUE KYPCA BUOJIOT U

buoJsiorusi Kak KOMIUIEKC HAYK O KMBOM NpUpoae

buonorus kak KOMIUIEKCHAs HayKa, METO/Ibl HAYYHOT'O MTO3HAHUS, UCTIOJb3yeMble B Ouonoruu. Cospemennvlie Hanpagienus 6
ouonocuu. Pors 6uonoruu B GopMupoOBaHUH COBPEMEHHOM HayyHON KapTUHBI MUPA, IPAKTHYECKOE 3HaYeHNE OMOIOTHYECKUX
3HaHUU. bronornyeckue cucTeMbl Kak MpeIMeT U3yuyeHus: OMOoI0THH.



CtpykTypHbIe M PYHKIMOHAJIbHbIE OCHOBBI KM3HHU

MonekynsipHble OCHOBBI )XKM3HH. Heopranmdeckue BeniecTBa, ux 3HadeHrne. OpraHuveckre BemecTBa (yriaeBOIbl, TUUAbI, OCIKH, HYKJICHHOBBIE
kucnotsl, AT®) u ux 3Hauenue. buononumepsl. Jpyaue opeanuueckue sewyecmaa kiemku. Hanomexnonozuu 8 6uonocuu.

[uTosiorusi, MeTOAbI HUTONOTHUU. POJIb KIETOUHOM TEOPHUH B CTAHOBIIEHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHbI MUpa. KieTku npokapuot
1 3ykapuoT. OCHOBHBIE YaCTH ¥ OPraHOMIbI KJIIETKU, UX (PYHKLIHU.

Bupycbl — HexiierouHas (hopMa KU3HU, MEPhI MPO(PHUIAKTUKH BUPYCHBIX 3a00JICBaHUIA.

KuznenesrenbHOCTh KiIeTKH. [Imactuueckuit ooMeH. PoTocHHTE3, XeMOCHHTE3. buocuHTe3 Oenka. DHepreTrudeckuii oOMeH. XpaHeHue, epenaya
U peayin3aius HaclIeICTBeHHON nHpopManuu B KieTke. [ enerndyeckuii koa. I'en, reaom. ['enomura. Bausnue napkoeenuvix seujecms Ha npoyeccul 8
K1emxe.

Knerounsnii nuki: uatepdasa u nenenue. Mutos3 u Meiio3, nux 3Hadenne. CoMaTH4eCKUe U MOJIOBBIE KICTKH.

Opranusm
Opranusm — eAnHOE 1IEJIOE.
XKuznenestenbHOCTh opranusma. Perymsius QyHKumii opraHu3mMa, roMeocTas.

PazMHoxeHMe oprann3MoB (Oecronioe u monoBoe). Cnocodwvl pasmHodiceHus y pacmenuti u sxcusommuslx. IHIUBUIYyaIbHOE pa3BUTHE OpraHU3Ma
(onTorenes). [Ipuunnbl HapyuIeHUH pa3BUTH. PerpoyKTUBHOE 310pOBbE YETIOBEKA; MOCIEACTBHSI BIUSIHUS aJIKOT0JI, HUKOTHHA, HAPKOTUYECKUX
BELIECTB Ha YMOPUOHAJILHOE pa3BUTHE YelloBeKa. JKuzHnennvie yukivl pasHvlx pynn opeanusmos.

['enetuka, MeTO/IbI TEHETHKU. | 'eHeTHUECKasi TEPMUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HaciencTBeHHocTH ['. Mennensa. XpoMocomHas
Teopus HacineacTBeHHocTu. Onpenenenue nojia. ClemnyieHHOe ¢ T0JI0M HacleI0BaHHe.
I'enetuka yenoBeka. HacrnenctBeHHble 3a0071eBaHUs YETOBEKA M X MPEAYNPEKACHUE. ITUUECKHIE aCTIeKThl B 00JIaCTH MEAUIIMHCKON T€HETUKH.
I'enorun u cpena. HenacnencrBenHast usMeH4nBOCTh. HacneacTBeHHass n”3MeHYMBOCTh. MyTannu. MyTarensl, UX BIMSHUE HA 3JOPOBbE YEIIOBEKA.
JlomecTtukanus u cenekuus. MeTosl cenekiuu. buorexnomnorus, € HanpaBleHUs U EPCIEKTUBLI pa3BUTus. buobezonacrnocme.
Teopus 3BoI0LUM

Pa3Buture 3BOMIONMOHHBIX UAEH, 3BoOIIMOHHAs Teopus Y. JlapsuHa. CuHTEeTHYECKast TEOpHs 3BOMIOIMU. CBUAETENHCTBA SBOIIOLNU KUBOU
npupoAbl. MUKpPOIBOIIOLMS U Makpo3Botonus. Bun, ero kpurepuu. [lonynsuus — 3neMeHTapHasi €IMHHIA YBOTIOLUH. J[BUKYIIIME CUITbI BOJIFOLINH,
WX BIMSHUE Ha reHOQOH nonynsauuu. HampaBneHus 3BOTIONUH.

MHoroo6pa3ue opraHu3MOB Kak pe3yibTaT 3BoJtouu. [IpuHnumbel kiiaccuukanum, CucTeMaTrKa.

Pa3Burue :xu3Hu Ha 3emJie
I'mnoTtessl mpoucxoxaeHus xKu3HU Ha 3emie. OCHOBHBIE TAllbl 3BOJIIOLMHY OPraHUYECKOTr0 MUpPA Ha 3eMie.

CoBpeMeHHBIE TIPEICTABICHHS O MMPOUCXOKACHUH YEJIOBEKA. DBOJIOIHS YeJIOBEeKa (aHTpOTMOTeHe3). [IBIKyIIHe CUITbI aHTpOTIOTeHe3a. Packr

YeJoBeKa, X MPOUCXOKIEHNUE U €IMHCTBO.
Opranusmbl 4 OKpY KaK0OLIas cpeaa
[IpucnocobneHust OpraHu3MoB K JEHCTBUIO IKOIOTUYECKUX (DAKTOPOB.



buoreonenos. Dxocucrema. Paznoobpasue skocuctem. B3auMooTHOIIEHUS TOMYISIMIA pa3HbIX BUIOB B SKOcUcTeMe. KpyroBopoT BeLIECTB U MOTOK
SHEPrUM B 3KOCHCTEME. Y CTOMUMBOCTD U TMHAMUKA 3KocucTeM. [lociaencTBysl BIUsSHUSA JEITEIBHOCTH YellOBEKA Ha 3KocucTeMbl. CoxpaHeHue
O61opa3zHo0Opa3us Kak OCHOBA YCTOMUHMBOCTH 3KOCHUCTEMBI.

CrpyxTypa 6nocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBAHHS OMOC(EpHI.
Kpyzoeopomwi eewyecme 6 buocgepe.

I'moGanbHbIe aHTPOIIOTEHHBIE U3MEHEHUs B Ouocgepe. [IpodieMbl ycTOHYNBOTO pa3BUTHSL.
Ilepcnekmuswl pazsumus OUOI02UYECKUX HAVK.

IIpumepHbIii epevyeHb 1a00paTOPHBIX H MPAKTHYECKHUX PA0oT (HAa BLIOOP yuMTeJis1):

. Ucnonp30Banue pa3inyHbIX METOAOB MIPH U3YYCHUH OMOIOTUYECKUX OOBEKTOB.
. TexHHKa MUKPOCKOITMPOBAHUSI.
. I3yueHue KJIeTOK pacCTeHUH U )KMBOTHBIX I10]I MUKPOCKOIIOM Ha TOTOBBIX MHUKpPOIIpENapaTax U UX ONHCAHUE.
. [IpurotroBnenue, paccMaTpuBaHUE U ONMCAHUE MUKPOIPENAPATOB KJIETOK PACTECHUIA.
. CpaBHeHUE CTPOCHHUS KIIETOK pACTEHUI, )KUBOTHBIX, TPUOOB U OaKTEpU.
. I3y4eHune ABM>KEHUSI LUTOIIA3MBbI.
. U3yueHue mia3Monmns3a u Jemia3Moiin3a B KJIETKaX KOXKHULbI JIyKa.
. I3yuenne (pepMEHTATUBHOTO pacUIeTUICHHsI IEPOKCH/IA BOJIOPO/IA B PACTHTEIBHBIX M JKUBOTHBIX KIIETKAX.
. ObHapy>xeHue 6EeIKOB, YIIIEBOOB, JUIHIOB C TIOMOIIBIO KAUeCTBEHHBIX PEaKIHil.
. Beigenenue JIHK.
. I3yueHne kaTalluTHUECKOM aKTUBHOCTH (PEPMEHTOB (Ha MPUMEpe aMUIIa3bl MM KaTaja3bl).
. Habmoienne MuTo3a B KjleTKax KOHYMKa KOPEIKa JIyKa Ha TOTOBBIX MUKpOIIpernapaTax.
. I3y4yeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax.
. I3ydenue cranuii Mero3a Ha TOTOBBIX MUKpPOIIpenaparax.
. I3y4eHne cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENaparax.
. Perienue snemeHTapHbBIX 33714 110 MOJICKYJISIPHON OMOJIOTHH.
. BbIsiBIIEHME TPU3HAKOB CXOCTBA 3apOABIIIEH YEJIOBEKA U IPYTUX MO3BOHOYHBIX KUBOTHBIX KaK JOKa3aTeIbCTBO UX POJICTBA.
. CocTaBiieHrE JIEMEHTapHBIX CXEM CKpELIUBaHUS.
. Pemienue renernueckux 3amay.
. I3yuenne pe3ynbTaToB MOHOTHOPUHOTO U JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI.
. CocraBiieHHE U aHAIU3 POJOCIOBHBIX YEJIOBEKA.
. I3y4ueHne n3aMEeHYMBOCTH, IOCTPOECHNE BapUALIMOHHOTO Psifia U BapUALlMOHHOW KPUBOM.
. Onucanue penoruna.
. CpaBHEHUE BHJIOB 110 MOP(HOJIOTUUECKOMY KPUTEPHIO.
. Onucanue npucnocodJeHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapaKkTepa.
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26. BolsiBiieHHE TPUCTIOCOOICHHUM OPraHM3MOB K BIUSHHUIO PA3JIMYHBIX 3KOJOTHYECKUX (DaKTOPOB.
27. CpaBHEHHE aHATOMHYECKOTO CTPOCHUS PAaCTCHUN PAa3HBIX MECT OOMTaHUSI.
28. Mertoapl u3mMepenus GakTOpoB Cpebl OOMTaHUS.
29. 3yueHue 3K0J0TMYECKUX aJanTalui YeloBeKa.
30. CocTaBiieHHUE MUIIEBLIX LIEMCH.
31. 3y4yeHue u onrcaHue 3KOCUCTEM CBOE MECTHOCTH.
32. MoaenupoBaHue CTPYKTYp U MPOILIECCOB, MPOUCXOASIINX B SKOCUCTEMAX.
33. O1eHKa aHTPOIIOT€HHbIX U3MEHEHUI B IPUPO/IE.
[INIAHUPYEMBIE PE3VIJIBTATBI U3YUEHUMA KYPCA BUOJIOI'MN
B pesyabTare nzyuenus yuedHoro npeamera «buosorus» Ha ypoBHe cpeHero (I10J1HOro) o01uero 00pa3oBaHus BbIIIYyCKHUK HAa 0230BOM
YPOBHE HAYUHMTCS:
— pacKpbIBaTh Ha MPUMEPaxX pPoJib OMOJIOTHH B POPMUPOBAHUH COBPEMEHHON HAYYHOW KAPTHHBI MUPA U B MPAKTHUECKON ACATEIBHOCTH JIIOJIEH;
— TOHHUMATh U OIMUCHIBATH B3aMMOCBSI3b MEX/y €CTECTBEHHBIMU HayKaMH: OHOJIOTHeH, (GU3UKOM, XMMHUEW; YCTaHABITUBATh B3aUMOCBSI3b
MIPUPOAHBIX SIBJICHU;
— TMOHHUMATh CMBICH, Pa3JINyaTh U OMUCKHIBATh CUCTEMHYIO CBSI3b MEX/ly OCHOBOMOJIAraloluMU OUOIOTMYECKUMU OHATUAMU: KIIETKA, OPTaHU3M,
BH/I, DKOCHCTEMa, Orocdepa;
— TIPOBOJAUTH IKCIIEPUMEHTHI 110 U3yUYEHUIO OMOJOTHYECKUX O0BEKTOB U SIBICHUN, OOBSICHITH PE3YJIbTaThl SKCIIEPUMEHTOB, aHATM3UPOBATh
uX, (OPMYIHPOBATH BHIBOKI;
— HCII0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOT'O MO3HAHMS B YUEOHBIX OMOJIOTMYECKUX MCCIIEJOBAHUSIX, IPOBOIUTH SKCIIEPUMEHTHI 110
M3Y4YEHUIO OMOJIOTHYECKUX OOBEKTOB U SIBJICHUM, O0BACHATH PE3YyIbTaThl SKCIIEPUMEHTOB, AHAJTU3UPOBATh UX, (HOPMYIUPOBATH BHIBObL;
— (QopMynupoBaTh TUMOTE3bl HA OCHOBAHUH MPEIOKEHHON OMosIornyeckoil HH(opMaum 1 npeaiaraTh BApuaHThbl IPOBEPKH TUIIOTES;
— CpaBHUBATh OMOJIOTHYECKHE 0OBEKTHI MEX]Ty COOOM 10 3aJJaHHBIM KPUTEPUSIM, JIEJIaTh BBIBOJBI U YMO3AKIIIOUEHHUSI HA OCHOBE CPaBHEHUS;
— 00OCHOBBIBATh €IMHCTBO KUBOM M HEXXHUBOM MPUPO/IbI, B3AUMOCBS3HU OPraHU3MOB M OKPY’KaIOLIeH cpe/ibl HA OCHOBE OMOJIOTMUECKUX TEOPHIA;
— IPUBOJUTH IPUMEPHI BEILIECTB OCHOBHBIX I'PYII OPraHUYECKUX COETMHEHUN KIETKH (OeIKOB, KUPOB, YIIIEBOA0B, HYKJIEUHOBBIX KUCIIOT);
— pacro3HaBaTh KJIETKHU (IPOKAPUOT U DYKAPUOT, PACTEHUN U )KUBOTHBIX) 110 OMUCAHUIO, HA CXEMaTHUECKUX N300paKeHHSIX; YCTaHABIMBATh CBSA3b
CTpOEHMS U (PYHKLINH KOMIIOHEHTOB KJIETKH, 0OOCHOBBIBATH MHOT0O0OPA3Ue KIETOK;
— OOBACHATH MHOI000pa3ne OpraHu3MoOB, IPUMEHSISI SBOTIOIMOHHYIO TEOPHIO;
— 0OBSACHATH MPUUYUHBI HACIIEICTBEHHBIX 3a00JI€BaHMIA;
— BBISIBJIATh H3MEHUMBOCTh Y OPTaHW3MOB; CPaBHUBATh HACIEACTBEHHYIO U HEHACIIEJCTBEHHYIO H3MEHUYUBOCTb;
— BBIBJIATH MOp(OJIOrHuecKue, (PU3N0IOrnYecKre, MoBeIeHYECKHE aIalTallil OPTraHU3MOB K cpejie OOMTaHUs U JeHCTBUIO
HKOJIOTMYECKUX (PaKTOPOB;
— COCTaBJISITh CXEMBI IIEPEHOCA BEIIECTB U DHEPTHH B SKOCUCTEME (LIENHU MUTAHUSA);
— TIPUBOJUTH JTOKA3aTEIbCTBA HEOOXOIMMOCTH COXpaHeHHs Onopa3Hoo0pa3us i yCTOMYMBOIO Pa3BUTHUS M OXPaHbl OKPYKAIOLIEH cpeibl;



— OLIGHUBATH JOCTOBEPHOCTh OMOJIOTHYECKOM HH(OPMALIUHU, TTOTYYEHHON U3 Pa3HbIX UCTOYHHUKOB;

— TPEICTABIATH OMOJIOTUYECKYI0 HH(DOPMAIIMIO B BHJIE TEKCTA, TAOIHIIBI, TpaduKa, TUarpaMMbl U JIEJIaTh BEIBOJIBI HA OCHOBAHUH
MIPEJICTAaBICHHBIX TAHHBIX;

— OILICHUBATH POJIb TOCTHKEHUHN TEHETUKH, CEJIEKIINN, OMOTEXHOJIIOTHH B MMPAKTUICCKON JESITEILHOCTH YEIIOBEKA;

— OOBSCHATH HETATUBHOE BIUSHUE BEIIECTB (aJIKOr0JIsl, HUKOTHHA, HAPKOTUYECKUX BEUIECTB) HA 3apPOJIBbILICBOE PA3BUTHE YETIOBEKA.
BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

— 0asamv HaAyuHOe 00bACHEeHUe OUONOSUYECKUM haKmam, npoyeccam, s81eHUsM, 3aKOHOMEPHOCIAM, UCNOIb3YA OUOI02uYecKUe meopuu
(K1emounyio, 360I0OYUOHHYIO), YueHue 0 buocpepe, 3aKoHbl HACIEOCMEEHHOCMU, 3AKOHOMEPHOCIU USMEHYUBOCMU,

— Xapaxkmepu3o8ams co8peMeHHble HaNPAsIeHUs 8 pa3sumul OUOI0SUU, ONUCHIBAMb UX 8603MONCHOE UCNONIb308AHIUE 8 NPAKMUYECKOL
oesmenbHoOCmu,

— cpasnuamsv cnocoowl Oenerus Kiemku (Mumo3 u metios),

— pewamyp 3a0a4u Ha nocmpoerue pacmenma emopou yenu JJHK no npeonoscennomy gppaemenmy nepsoii, uPHK (MPHK) no yuacmky JJHK;
— pewams 3a0a4u Ha onpeoeieHue KOIUYecmea XpoMoCcom 8 COMAMU4ecKux U noio8vlx KiemKax, a makaice 8 Kiemrkax neped Hauaiom OeleHus
(Melio3a unu Mumo3sa) u no e20 OKOHYAHuU (0Jis MHO2OKIIEMOYHbIX OPSAHUIMOS),

— pewiamp 2eHemuiecKue 3a0a4u Ha MOHO2UOPUOHOE CKpeuUBaHue, coCmagisams cxembl MOHOSUOPUOHO20 CKPeUUBAHUs, NPUMEHSLSL

3AKOHbL HACIEOCMBEHHOCIU U UCNOIb3YSA OUOLOSULECKYI0 MEPMUHONIO2UIO U CUMBOTIUKY,

— YCMAanasIueams mun Hacle008aHUs U XapaKxmep npossieHus NpUsHaKa no 3a0aHHol cxeme poO0CI08HOU, NPUMEHSS 3aKOHbL HACIeOCMBEeHHOCMU,
— OYeHUBamy pe3ynbmanmul 63auMO0eiCMEUs 4el08eKa U OKpYicaroujeli cpedsl, NPOZHO3UPOBAMb 803MONHCHbIE NOCIEOCMBUSL OesAmelbHOCMU
yenogexa 01 Cyujecmeo8anus OmoeIbHblX OUOI02UYECKUX 00BEKMO8 U YelblX NPUPOOHBIX CO0OUecma.

YueOHo-TremaTuueckuii nian 10 kaacc

Tembl (pa3aeJibl) KoJu-Bo yacos

1. Beenenne S

2. MoJieky/JIsIpHBIH YPOBEHb 12

3. Kiiero4yHblii YPOBEHb 16

Hroro: 33 +2 4 pe3epB

Y4yeOHo-TeMaTHyeckuii niian 11 kiaace
Tembl (pa3aeJibl) Koua-Bo yacon

1.Oprann3mMeHHbIN YPOBEHb 10
2.IlonynsimoHHO-BUIOBON YPOBEHb 8
3.OKocHUCTEMHBIN YPOBEHB 8
4. buocdepHslii ypoBeHb 9




| Hroro:
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Buapl n popmbl KoHTPOIs 110 6mosoruu 10 kiacc

Ne

Tewma.

KomnuectBo

UCTBCPTDH]

KonuuectBo
JacoB.

JlabopaTopHBIX
[palboT.

[IpakTHueckux
[paboT.

DKCKYpCHI.

KonTponbHbIe
TECTBI

JTaGopaTopHbIC U IPAaKTUYECCKUEC
Pa0OTHI
( Ha3BaHWe)

Bsenenue

0

JlaGoparopHas pabora

1« cnonap30BaHuEe pa3aIu4HbIX
METOJIOB TIPH

W3yYeHHU OMOJIOTHUYECKUX
00BEKTOB_

JlaboparopHas pabora 2
«MexaHU3MBI CaMOPETYJISIIAN.

MonekynsapHslii
YPOBEHb

13

Jlaboparopnas padora 3
«O0HapyxeHne

Jlunuaos, yrieBoaoB, OSIKOB ¢
MIOMOIIIBIO KAYECTBEHHBIX PEaKIuiny
Jlaboparophas pabora 4
«Karanutnueckast ak THBHOCTh
(dbepMeHTOB (Ha mpuMepe
aMHJIa3bl)»

Kinerounsrit
YpOBEHb

3-4

17

Jlaboparophas pabora 5

«TexXHUKa MUKPOCKOTTUPOBAHUSD».
«CpaBHEHHE CTPOCHHUS KIIETOK
pacTeHui, )KUBOTHBIX TPHOOB U
OaKTepHii 10T MUKPOCKOIIOM

Ha FOTOBBIX MUKPOTpENnapaTax 1 ux
OITHUCAHUE.

JlaboparopHas pabota 6
«HaOnronenue riazmomnusa u
JIETIa3MOJIH3a B KJIeTKaxX
KOXKHLIBI JTyKay.
JlaGoparopnast paGora 7

«[IpuroToBnenne, paccMaTpuBaHUE




1 OTIIMCaHUe
MHUKpPOTpEnapaToB KJIETOK
pacTeHuii.

JlaGopartopHnas pabora 8
«Habmoaenne qBUKEHUS
OUTOIIa3MBbl Ha IpUMepe

JIUCTA DIIOCH.

JlaGoparopHas pabora
9«CpaBHEeHHE CTPOSHHS KIETOK
pacTeHu, JKUBOTHBIX,

rpruOOB U OaKTEepuUii».
[Ipaktuueckas padora 1 Pemenue
AJIEMEHTApPHBIX 33734 10
MOJIEKYJISIPHOW OMOJIOTHH.

Hroro 3a roa. 35 9 1 0 5

HOPMBbI U KPUTEPUHN OLIEHUBAHUA
OneHuBaHMe YCTHOTO OTBETA y4alMXcst

Ormerka "S5" craBuTCs B Citydae:
1. 3HaHMs, MOHUMAaHUS, TTyOUHBI YCBOSHUSI 00yJaroIMMcs BCero 00béMa MporpaMMHOro Marepuarna.
2. YMeHus BBIJICNATH TIaBHbIE MTOJIOKEHHS B H3YYEHHOM MaTepHase, Ha OCHOBaHUM (DaKTOB M MPUMEPOB 00001aTh, /IeIaTh BHIBO/IbI, YCTAHABIMBATh
MEXMPEIMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUECKH PUMEHSET MOTyYECHHbIE 3HAaHUS B HE3HAKOMOW CUTYaIUH.
3. OtcytcTBUE OMIMOOK U HEOUETOB MIPU BOCTIPOU3BEICHUN N3YYEHHOTO MaTepuaa, py YCTHBIX OTBETaX YCTPaHEHHUE OTJIEJIbHBIX HETOUHOCTEH ¢
MTOMOUIBIO JOMOJIHUTENBHBIX BOIPOCOB YUHUTENS], COOJIIOIEHNE KYJIbTYpbl YCTHON peun.
Otmerka "4":
1. 3HaHMe BCcero M3y4eHHOI0 MPOrpaMMHOr0 MaTepHara.
2. YMeHu# BBIIENATH IJ1aBHbIE MOJIOKEHNS B U3yYEHHOM MaTepuaie, Ha OCHOBaHUM ()aKTOB U PUMEPOB 0000111aTh, Ae71aTh BEIBObBI, YCTaHABINBAThH
BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSATH IMOTYUECHHbIE 3HAHUS Ha MTPaKTUKE.
3. He3nauutenbHble (HErpyOble) OMMOKN U HETOUETHI IIPU BOCIIPOM3BEACHUN H3YUEHHOI'0 MaTepuaia, COOII0JeHe OCHOBHBIX MPABUI KYJIbTYPHI
YCTHOM pedH.
Otmetka "3" (ypoBeHb NpeICTaBIECHUH, COUETAIOIUXCS C ATIEMEHTAMU HaYYHBIX TOHATHH):
1. 3HaHMe U yCBOEHUE MaTepHalla Ha YPOBHE MUHUMAJIbHBIX TPEOOBAaHUI POTPaMMBbl, 3aTPYJHEHHE ITPU CAMOCTOATEILHOM BOCIPOU3BEACHHH,
HE00X0AMMOCTh HE3HAYUTEIHHOM MOMOIIH MTPEroiaBaTes.
2. YMeHue paboTaTh Ha ypOBHE BOCIPOU3BEICHUS, 3aTPYIHEHUS IPU OTBETaX HA BUAOM3MEHEHHBIE BOIIPOCHL.
3. Hanmuuue rpy6oii ommoOKy, HECKOJIBKUX HErpyOBIX MPH BOCIPOU3BEICHUH H3YUYEHHOI'0 MaTepHasa, He3HauuTeIbHOE HeCOOIII0/IeHIEe OCHOBHBIX



MPaBWJI KYJIBTYPbl YCTHOM pEUH.
Otmetka "2'":
1. 3HaHKe U yCBOEHUE MaTepHalia Ha YPOBHE HUKE MUHUMAJIbHBIX TPEOOBaHUN IPOrpaMMBI, OT/IEJIbHBIE MPECTaBIeHUs 00 U3YYEeHHOM MaTepHale.
2. OTcyTcTBHE YMEHHH paboTaTh Ha yPOBHE BOCIIPOU3BEICHHUS, 3aTPYIHEHHS IIPH OTBETAX HA CTAHAAPTHBIC BOIPOCHI.
3. Hannuue HeCKOMBKHUX TPYOBIX OMIMOOK, OOJIBIIOro YKcia HErpyObIX MPU BOCIIPOU3BEICHUH U3YYEHHOI0 MaTepraia, 3HaUuTeIbHOE HECOOII0ICHHE
OCHOBHBIX TIPABHJI KYJIbTYpPhl YCTHOU pPEUH.

OueHka BbINOJHEHHUS MPAKTHYECKUX (JIa0OPaTOPHBIX) padoT.
OtmMmertka "5" craBuTCS, €CIIN yUYEHUK:
1) mpaBUIIBHO OIPEAEIII IENb OIBITA;
2) BBIIOJIHWI pabOTy B IOJHOM 00beME C COOJII0IEHNEM HEOOXOJMMOM MOCIIEA0BATEIbHOCTH POBEACHUS OIIBITOB U U3MEPEHUI;
3) caMOCTOSTENBHO U PaIllMOHATIBHO BBIOpAN M MOATOTOBIII IS OMbITa HEOOX0MMOE 000pyI0BaHUE, BCE OMBITHI IPOBEII B YCIOBUSIX U PEKUMAX,
00eCTIeYNBAOIINX MOTYYCHHUE PE3YIbTATOB U BHIBOJIOB C HAHMOOIBIIEH TOYHOCTHIO;
4) Hay4yHO IPaMOTHO, JIOTHYHO OMUcall HabIoIeHUs 1 cPOPMYITHPOBAI BEIBOIBI U3 OMbITa. B MpeicTaBIeHHOM OTYeTe NMPaBUIILHO U aKKypaTHO
BBITIOJTHIJT BCE 3aITUCH, TAOJIHIIBI, PUCYHKH, TPa(UKH, BEIYUCICHUS ¥ CJIETal BBIBOIBL;
5) mposiBISiET OPraHU3alMOHHO-TPYAOBBIE YMEHUS (MOAAeP>KUBAET YUCTOTY pabovero MecTa M MopsiIoK Ha CTOJIe, YKOHOMHO HCIIONb3YET PACXOIHbIE
MaTepuasbl).
7) SKCIEPUMEHT OCYIIECTBIISET MO IJIaHy C Y4eTOM TeXHUKH O€30MacHOCTH U MPaBUiI paboThl C MaTepruaiaMy U 000PYIOBAHUEM.
Otmetka "'4" cTaBUTCS, €CIIM YIYSHUK BBIOJIHIII TPEOOBaHUS K OlleHKe "S5", HO:
1. OTBIT MPOBOAUI B YCIOBHUAX, HE 00€CTIEUMBAIOIINX JOCTATOYHON TOUHOCTH U3MEPEHHIA;
2. uiu OBUTO TOMYIIEHO JABA-TPU HEJIOUETA;
3. wiu He 6osiee 0 JHON HEerpyOoil OMMOKHM U OJTHOTO HEeJl0YeTa,
4. MM DKCTIEPUMEHT TPOBEJICH HE TIOTHOCTHIO;
5. WM B OMMCAaHUH HAOJIO/IEHUH U3 OMBITa JOMYCTHII HETOYHOCTH, BBIBOJIBI CAEIAT HETOJHEIE.
OtMmertka "3" craBuTCS, €CIIU YUEHUK:
1. mpaBUIJIBHO OTIpENeIII IIeNIb OMBITa; PAa0OTY BBIMOIHSET MPABIIILHO HE MEHEEe YeM HAMOJOBUHY, OJJHAKO OOBHEM BBHITIOTHEHHOW YacTH TaKOB, UTO
MO3BOJISIET TIOJTYYUTh TIPABHIILHBIC PE3YJIbTAThl U BBIBOJIBI IO OCHOBHBIM, IPUHITUITHAIIBHO BAYKHBIM 331a4aM paOoTHI;
2. wm oa00p 000pyA0BaHUs, 00BEKTOB, MATEPHAJIOB, a TAKXKe pabOTHI IO HAYAITy OTIBITA ITPOBEJ C TIOMOIIBIO YYUTEIIST; WIIH B XO/1€ TIPOBEICHUS
OTIBITa U U3MEPEHUI ObLIN AOMYIIEHBI OMUOKY B OMMCAHUN HAOI0IeHUH, (OPMYITHPOBAaHUH BHIBOJIOB;
3. OIBIT IPOBOJUIICS] B HEPAIIMOHATIBHBIX YCIOBHUSX, YTO MPUBEIIO K MOYYSHHIO PE3YIHTATOB C OOJBINEH MOTPEITHOCTHIO; MITH B OTYETE OBLITH
JIOTYIIIEHBI B 00IIEH CII0KHOCTH He 0oJiee IBYX OMIHMOOK (B 3aMUCSIX €UHUII, U3MEPEHUSX, B BRHIUUCICHUX, TpaduKax, TabnuIax, cxemax, 1 T.J1.) He
MPUHIMITHATBEHOTO JUTSI TAaHHOW pabOThI XapakTepa, HO MOBJIHSBIINX HA PE3YJbTAT BBITOJHCHUS,
4. nomyckaeT rpy0yro omoOKy B X0/Ie dKCIiepuMeHTa (B 00bsICHEHNH, B 0QOpMIIECHUHN paOdOThI, B COOTIOICHUH MPaBUII TEXHUKU 0€30MIaCHOCTU TIPH
pabote ¢ MaTepuaiaMu U 000pyAOBaHUEM ), KOTOPAsk UCIIPABIISETCS 1O TPEOOBAHUIO YUUTEIS.



Otmerka "'2" cTaBUTCA, €CIIM YYEHUK:
b
1. He ompesen I CaMOCTOSATENBHO IIEJTb OTBITA; BBIIOJIHUI padOTy HE OJHOCTHIO, HE TIOITOTOBWII HY>KHOE 000pYyI0BaHKE U 00hEM BBITOJTHEHHON
gacTu pabOThl HE MO3BOJISET CENATh MPABUIIbHBIX BBIBOJIOB;
2. WY OMBITHI, U3MEPEHUSI, BEIYUCIICHUS, HAOIIOICHUS TPOU3BOAMINCH HETIPABUIIBHO;
3. wiu B XoJie paboThI U B 0TYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUYEHHbIE B TpeOOBaHUsX K oleHke "3";
2 b
4. nonyckaet nBe (1 6oee) rpyoObie OIMOKH B X0JI€ SKCIIEPUMEHTA, B 00bACHEHHH, B 0)OPMIICHUH pabOThI, B COOIIOICHUH MTPABUI TEXHUKH
6e301macHOCTH P paboTe C BELIECTBAMU U 000pYyI0BaHHEM, KOTOPbIE HE MOKET UCIPABUTH Jake MO TPEOOBAHUIO YUUTEIIS.
OueHka caMOCTOSITEIbLHBIX MMCbMEHHBIX M KOHTPOJIbHBIX PadoT.
Otmetka "'5" cTaBuTCS, €CIM YUYEHUK:
1. BIOTHWI paboTy 6€3 OmUOOK U HEJIOUETOB;
2) nomyctui He OoJiee OJTHOTO HEeJl0ueTa.
OtMmetka "'4" craBUTCS, €CITM YYESHUK BBITIOTHIII PA0OTY MOJTHOCTHIO, HO JIOIYCTHII B HEH:
1. He 6onee oHOI HErpyOOH OMIMOKU M OJHOTO HEA0YETa;
2. iy He 6oJiee ABYX HEJ0UETOB.
Otmerka "3" craBUTCs, €ClIM YUEHUK IPABUILHO BBIMOIHWII HE MeHee 2/3 paOOoThI WIIH JOMYCTHIT:
2
1. He Oonee ABYX TpyOBIX OMINOOK;
2. unu He 6oJee oAHOU Tpy0oil U 0OAHOM HETrpyOOoii OMKUOKU U OJJHOTO HEJIOUYETA,
3. unu He 6osee IBYX-TpeX HErpyObIX OLINOOK;
4. unu oJHOU HErpyOoii OIMOKH U TPEX HEI0UETOB;
5. WJIA TIPA OTCYTCTBUU OITHUOOK, HO NMPH HATUYHUU YETHIPEX-TISITH HEJIOUETOB.
Otmerka "2'" craBUTCS, €CIIN YUEHUK:
1. TOTyCTHUIT YUCIIO OMUOOK U HEJIOUETOB MPEBOCXO/IAIIEE HOPMY, TPU KOTOPOU MOXKET ObITh BHICTaBJIeHa OlleHKa "3";
2. WM €CTU MPABUIILHO BBHITIOJTHIII MEHEE MOJIOBUHBI paOOTHI.
Ouenka BbINOJHEHUS TECTOBBIX PadoT 10 OMOJIOTHH:

OlLIEHKa MUHUMYM MaKCUMYM
5 90 % 100 %
4 71 % 89 %
3 51 % 70 %
2 0 % 50%

OneHnBaHHe MPOEKTHOH PpadoThI IO OMOJOTHHA

Oo1Me TPeO0OBAHUS K IIPOEKTHOH padoTe 1o 0MOJI0THH.

[IpencraBisieMblil IPOEKT JOJDKEH MUMETh TUTYIBHBIA JHCT C YKa3aHueM: (aMIINHU, UMEHHU, OTYECTBA MCIIOTHHUTENS U PYKOBOIUTENS (ei) mpoeKTa,
Ha3BaHUWE MPOEKTA, Tojia HAMMCAaHUs pabOThI, YKa3aHUEM IIeJIeH U 3a/1a4 TPOCKTHOW pabOTHI.




Coz[epmaHHe HpOCKTHOﬁ pa6OTBI AOJIDKHO BKJIFOYATh TaKHUE pas3aCiibl, KaK:

. BBEJICHUE, B KOTOPOM OOOCHOBBIBACTCS aKTYAIbHOCTh BRIOPAHHOMW MIIM PacCMaTPUBACMOM MTPOOIIEMEI;

. MECTO M BPEMsI BHIIIOJIHEHUS pabOTHI;

. KpaTKOE OINHCAaHWE HCIOIB3YEMBbIX METOJIUK C CChUIKAMU Ha WX aBTOPOB (€CIIM TaKOBBIE HEOOXOMUMBI JJsi pabOThl WU
UCTIOJIb30BAJIMCH B HEM);

. CUCTEeMATU3UPOBAaHHBIC, 00Pa0OTAHHBIE PE3YIIBTATHI HCCIICTIOBAHUM;

. BBIBOJIBI, CJICJIAHHBIC ITOCIIE 3aBEPIICHHUST padOThI HAJl IPOCKTOM;

. MPAKTUIECKOE UCTIOIh30BAaHUE PE3YJIbTATOB MPOCKTA;

. COLIMAJIbHAS 3HAYUMOCTh IPOCKTA;

. npuiokeHue: pororpaduu, CXeMbl, YSPTEKH, TepOapun, TAOIUIIBI CO CTATUCTHYSCKUMU JAHHBIMU H T.]1.

Kpurtepun ouieHKH IPOEKTOB 10 OMOJIOTHH:

. YETKOCTb ITOCTABJICHHOM LIEJIN | 33]1aY;

. TEMaTUYeCKast aKTyaJIbHOCTh U 00BEM UCIIOIb30BAHHOW JINTEPATYPHI;

. 000CHOBAaHHOCTH BBIOPAHHBIX METOJUK IS TPOBEICHUS HCCIICAOBAHUN;

. MIOJTHOTA PACKPBITHS BEIOPAHHOW TEMBI MPOCKTA;

. 000CHOBAaHHOCTH BBIBOJIOB M UX COOTBETCTBHUE MIOCTABICHHBIM 3a1a9aM;

. YpOBEHb MPECTABICHHBIX JaHHBIX, MOJYYEHHBIX B XOJ€ HCCIIEeIOBaHUS BbIOpaHHOI mpoOiembl (00bekTa), uX 0bpaboTka (mpu
HEOOXOMMOCTH);

. aHAJIU3 TMOJTYYCHHBIX JTaHHBIX;

. HaJIM4YUe B padoTe BHIBOJIA MIIM TPAKTHUCCKUX PEKOMEH TAIIHIA;

. KauecTBO odopMieHHs paboThl (Hanuuue (OTOMATEpUaIoB, 3apUCOBOK, CIHCKAa HCIOIB3YEeMON JHUTEpaTypbl, TepOapHBIX

MaTepUajoB K MPOEKTaM 10 OOTaHUKE U T.1.).

Kpurtepun onieHKH BBICTYIICHHS JOKJAAYNKA M0 3aIIMTE NPOEKTA:

e 000CHOBaHHOCTb CTPYKTYpBI IOKJIAJIA;

e  BBIWICHEHUE TJIaBHOIO;

e TIOJHOTA PACKPBITHUS BHIOPAHHOW TEMATHKHU UCCIIEJOBAHUSI IIPH 3AIINUTE;

e HCIIOJIb30BAHME HAIIIAJHO-UJUIFOCTPATUBHOTO MAaTEpHAIa;

e  KOMIIETEHTHOCTb, IPYAUPOBAHHOCTH JOKJIaJ4MKa (BBICTYIAIOLIET0) U YMEHUE €ro ObICTPO OpPUEHTHPOBAThCS B CBOEH padoTe Mpu OTBETax Ha
BOIIPOCHI, 33JJaBa€Mble KOMUCCHUEH (WIEHaMU KIOPU WJIH SKCIIEPTHOM KOMHUCCHUEH);

* YPOBEHb IMpPEACTABIECHMs [OKJIaza IO MPOEKTy (YMEHHE IOJb30BaThCS IPU M3JIOKEHUHU JOKJIaJa W OTBETax Ha BOIPOCH MarepHalaMy,
MOJIYyYEHHBIMH B XOJI€ MCCJIEI0OBaHUs), YETKOCTh M SICHOCTh MpPH OTBETAaX HAa BCE BO3HMKAIOUIME B XOJE JIOKJa/Ja BOIPOCHI MO MPOEKTY, YTO
ABIISICTCS HEOTHEMJIEMBIM ITOKA3aTeNIEM CaMOCTOSITEIbHOCTH BBITOJIHEHUS pabOTHI 110 BHIOpAaHHOH TeMe.

Jluteparypa u cpeacTsa o0yueHHUs:




[Iporpamma: IIporpamma o Guosioruu Ass o0uieo0pa3oBarenbHbIX MKOI (cOopHuk buonorus. Paboune nporpammel. [Ipeamernas auHus
yaeOHNKOB «JInHus xu3Hm». 10—11 kmaccerl: yue6.mocobue s 061eoopa3oBaTeIbHBIX. Opranu3anuii: 6a3oBeiil yposeHs / B. B. [Taceunuk, I'. T
[IBenos, T. M. Epumoa. — M. : [Ipocsemenue, 2017

VYuebnuk: buomorus. O6mas 6uosorus. 10-11 xi.: yueObHuk 1u1st o6rieoOpa3zoBarenbHbIX yupexaeHuit / A.A. Kamencknii, B.B.ITaceunuk,
A.M.Pybuos: - M., IIpocsemienue. 2019 .

JUIS YUUTEIS

1. Amnacracosa JL.II. O6mas 6uonorus. Jlunaktudeckue marepuainsl. — M.: Benrana-I'pad, 1997.

2 borpanosa T.JI., Cononosa E.A. buonorus. CripaBo4HHK JUIsl CTApUIEKIACCHUKOB M MOCTynaromux B By3bl. — M.: ACT-npecc, 2006.

3 Bonrosa N.B. CoopHuk 3aaa4 o obmieit 6uonorun aiist nocrynaromux B BY3s1. — M.: Onukc 21 Bek, 2005.

4 3axapos B.b., MamontoB C.I'., Connn HU. O6mas 6uonorus: Yueb6.mis 10 — 11 k. obmeoOpazoar. Yue6.3aBenenuii - M.: [Ipoda, 2005.
5. Puc 3., Crepabepr M. Ot kiieTok k aromam: MinmrocTpupoBaHHOE BBEJICHUE B MOJICKYJIsipHYI0 Onosoruto: [lep ¢ anri. — M.: Mup, 1988.

6 CyxoBa T.C., Ko3znosa T.A., Counn H.W. O6mas 6uonorus. 10 — 11 ki1.: Pabouas trerpanp k yueOnuky / moj pea. B.b. 3axaposa. — M.: Jlpoda,
2

7

Ypoku obmeit 6uonorun: [Tocodue nns yuutens / B.M. Kopcynckas, I.H. Muponenko, 3.A. Moxkeesa, H.M. Bep3unun. — M.: [IpocBemienue,

8. Kpukcynos E. A., [laceunuk B. B. Dxonorus. 10 (11) knacc: Yue6.ams 6meoOpa3oBat. yueb. 3aBeieHHi. 5-¢ u3l., nopad. M.: JIpoda, 2001. —

9. Peiimepc H. @. Kpatkuii cinoBapb 6Monornyeckux TepMuHoB: Ku. anst yuurens. — 2-e uzga. M.: [Ipocsemenue, 1995. — 368 c.
10. Peiimepc H. @. Havaina skonornueckux 3nanuii.M.: Uznarenscteo MHJIITY, 1993. — 261 c.

11. Ounukaoneaus qia nered. I'nas. Pen. B. A. Bomomun.M.: ABanra+, 2001. — 448 c.

12. Bepzunun H.M., Kopcynckas B.M. O6mmas Mmeronuka npenojgaBanust ouonoruu. — M.: [Ipocsemenue, 1986.

13. 3axapoB B.b, Myctadgun A.I'. OGmmas 6uosorusi: TecTsl, BONpockl, 3aaanus. — M.: [Ipocsemenue, 2003.

14, Npanosa T.B., Kanunona I'.C., Msarkosa A.H. CoopHuk 3aganuii mo obmeit 6mosorun. — M.: IIpoceemenue, 2002.

15. Mumuna H.B. 3aganus ans camocrositenbHOR paboTsl o o61meit ouonoruu. 11 kmacc. — M.: Ilpocemienue, 1985.

16. Mumkunckas H.A. T'enetuxa u cenexuusi: Teopus. 3aganus. OtBetsl. — Caparos: Jluneit, 2005.

JonoaHuTeNbHAS JUTEpaTypa MJIs1 yHalIUXCs:

1. M.B.Briconkas Tpenaxep o oOmeit Ononoruu g yyamuxcst 10-11 kiaccoB u noctynaromux B BY3e1. TpennpoBounsie 3agaun — Bonrorpaa: Yuautens,2005.
2. M.B.Bpriconkas O6miast ouomnorus 9-11 kiaccel: pa3HOYpOBHEBBIE YIPAXKHEHHsSI U TECTOBbIC 331aHusi— Bonrorpan: Yunrens,2008.

3. T.A.Adonuna. [Ipaktndeckoe nocobdue ¢ 3aganusmu.- M.:Dopym-uutpa, 2009

4. T"'1.JIepuep. Ypoku ouonorun. Obmas 6uonorus.10-11 knaccel. Tectsl, Bonpockl, 3aga4yn.- M.: Dxemo,2005

5. B.B. [laceuynuk ABTOpCKas mporpaMma cpegHero (moysHoro) obuiero odpazosanus no o6uonoruu 10-11 xiacest. — M.: [Ipoda 2010

6. M.B. Onanosuu, H.U. CrapukoBa,E.M. I'amxuesa, E. 10.11lemuxoBa bronorus 5-11kmaccel:pa3BepHyTOE TEMaTHUECKOE IUTaHNpOBaHue — Boarorpan: Yuurens,
2009



A noznato mup; erckas suruknoneaus: Ampuoun. Astop b.®.Ceprees; - M.: 000 «Dupma «MzpatensctBo ACT»»; OO0 «Actpens», 2011. — 480 c.: un.;
JlaboparopHsrii mpakTuKyM. bromorus 6-11 kimacc (yae6HOE IIEKTPOHHOE U3JaHHE).
7. JI.B.Copokuna. Tematndeckue 3a4€Trl 1o Ononoruu B 10-11 xmaccax - M.:Cdepa,2008

8. «Enunas xomnekuums Ludpporbix O6pa3oBarensHbix PecypcoBy (Habop 1 poBbix pecypcoB k yueOHukam auaun [Tonomapeoit M.H.) (http://school-
collection.edu.ru/).

9.www.hio.1september.ru— razera «BHOIOTHS) -TIPUITOKEHHE K «1 CEHTAOPS».

10.http://bio.1september.ru/urok/ -Matepuainsl k ypoky. Bee paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CailT, ObUIM OMyOIMKOBaHbI B ra3ere "buonorus". ABTopamu
caiita mpoiesiana 6oJpIias pabora Mo CHCTEMATU3MPOBAHMIO TA3€THBIX CTATEH ¢ yYETOM IMIKOJIBHOM y4eOHOM mporpaMmel 1o mpeamety "buomorus”.

11. www.bio.nature.ru — Hay4HbIE HOBOCTH OHOJIOTHH

12.http://ebio.ru/ - DnexTpoHHbIii yueOHUK «bronorusy. CoaepKUT Bce pa3zieibl ONOI0ruu: OOTAHUKY, 300JI0THIO, aHATOMHUIO M (PH3HOJIOTHIO YEIOBEKA, OCHOBBI
[UTOJIOTHH U TCHETUKH, SBOJIFOIIMOHHYIO TEOPHUIO U SKOJIIOTHIO. MOXKET ObITh PEKOMEHIOBAH YUAIIIUMCS [Tl CAMOCTOSITEIIBHON paboTHI.

13.http://www.gbmt.ru/ - Tocynapcteennbiii buoiornueckuii myseit uM. K. A. TumupsizeBa. BupryanbHbie skckypcun: JKUBOTHbBIE B MU(ax U JICTCH/IaXx,
JKuBoTHble-cTponTeNH, 3a60Ta 0 MOTOMCTBE, OnacHbie )XUBOTHBIC. L{ndpoBbie Komuu GoHma My3est MOTYT OBITh HCIIOIb30BAHBI B KAYECTBE MILTIOCTPALIHI

Kanenoapno - memamuueckoe nnanuposanue «5HOJIOTrUA, 10 KJIACCy
1 yac B Hepes10, Bcero 35 4 (0a30Bblil YPOBEHB)

(YueOnuk: buonorus. O6mast 6momnorus. 10-11 ki.: yuebnuk mis obmeodpazoBarenbHbIx yupexaeHuii / A.A. Kamenckuii, B.B.Ilaceunux,
A.M.Py6noB: - M., [IpocBemenue. 2019»)

Neo Tema ypoka/ Tun ypoka O0yu- Ilnanupyemble o6pa3oBaTejbHbIE Pe3yJIbTAThI
n/n cs1c (B coorBeTcTBUE ¢ DPI'OC) HMara
OB3 NnpeaAMETHbIC MeTanpeaMeTHbIE JJUIHOCTHBIC IJIaH (l)aKT
YYJ
Beenenne (54.)
buonorus B cucreme Hayk HNmers npeacrasiaeHue o OmnpenensTe MeCTO Bocnuranue y 02.09.21
Bsoownuiii OHMOJIOTHH, KaK HAYKE O OMOJIOrUY B CUCTEME HayK. yUaIuXxcst 4yBCTBA
Axmyanuzayus 3Hanutl JKUBOMU MIPUPOJIE; O Ouenusath Blfﬂaﬂ TOpAOCTH 3a
1/1 npodeccusx, CBI3aHHbIX ¢ | PasTHIHBIXYdCHBIX POCCUIICKYIO
6uosiorueii; 06 ypoBHEBOI OHOIIOroB B pasBHTHC HayKH OMOJIOTUYECKYIO
OpraHu3alyH )KUBOU Ouosorun HAYKYy.
Brienste OCHOBHBIE .
MIPUPOJIBI. ITo3HaBaTenbHBIN



https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1566810486916000
https://www.google.com/url?q=http://www.bio.1september.ru&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1566810486917000
https://www.google.com/url?q=http://www.bio.nature.ru&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://ebio.ru/&sa=D&ust=1566810486918000
https://www.google.com/url?q=http://www.gbmt.ru/&sa=D&ust=1566810486919000

2/2

OOBEKT U3ydeHUs: OMOJIOTHHI
Beceoa ¢ snemenmamu obvAcHenus,
cocmasnenue madauyol

3/3

MeTo 161 HAyYHOTO

IMO3HAHHUS B OMOJIOTUU
Jlaboparopnas padora 1
«Hcnonb30BaHne pa3InYHbIX
METO/I0B NPH

H3yYeHHH OMOJIOTHYECKUX

00BbeKTOB
Kombunuposanmuwiii.

4/4

bronoruueckne cuctemsl
Y UX CBOMCTBa
JlabopaTopnas padora 2

«MexaHU3MBI caMoperyJjasaunum,.
Kombunuposannuiii.

5/5

O0o0maromuii ypok no reme:
«buojorus B cucreMe

Hayk. MeToabl HAy4YHOr o
MO3HAHHUA B OHOJIOTHH»

(KoHTpOJBLHBII TecT 1)
Ypox 0b60bwenus u cucmemamuzayuu
SHaHUtl

3HaHHue OMOJOTHYECKHUX
HayK ¥ 00BbEKTOB UX
HU3y4YeHUs. 3HAHUE
MIPU3HAKOB KUBBIX
OpraHU3MOB, YMEHHE J]aBaTh
UM XapaKTePUCTHKY.
Pa3znuyenue 06beKTOB
YKABOM M HEXKUBOU
MPUPOABL. 3HAHUE U
co0IroieHUE ITPaBUII
paboThl B KaOUHETE
Ouosornn

METOAbI OMOJIOrHYECKUX
HUCCICOOBAaHHUMN.
OOBSICHATD 3HAYCHHE
OHOJIOrUH JJIA IOHUMaHUA
Hay4YHOW KapTHHbI MHpa
CocraBiieHuE Ha OCHOBE
paboThI

C Y4eOHHKOM U JIPYTUMHU
nH(OPMaLMOHHBIMU
HMCTOYHHKAMHU CXEMBI,
pacKpbIBaIOIIEH TaIlbI
MIPOBEICHUS

HAyYHOTO UCCIIEI0OBAaHUS U
WX B3aHMOCBSI3b.
YMeHue onpenensTh 1eib
ypOKa M CTaBUTh 3aJ1a4H,
HEoOXOIUMBIE AJIs €€
JIOCTHKCHHUSI.

YMeHue BOCIIpUHUMATD
MH(OpPMALIMIO Ha CIIYX,
paboTaTh B coCcTaBe
TBOPYECKHUX TPYIII.

HUHTEPEC K
€CTECTBCHHBIM
HayKaMm.

ITorumanne
MHOT000pa3us u
€TUHCTBA KUBOM
MPUPOJIbI HA
OCHOBAaHHH 3HAHUM O
MpU3HAKaX KUBOTO.
Peammzanmu
ITHYECKHUX
YCTaHOBOK IO
OTHOIICHHUIO K
OHOJIOTHYECKUM
OTKPBITHSM,
HCCIICAOBAHUAM U X
pe3ynbTaram;

08.09.21

15.09.21

22.09.21

29.09.21

MouJiekyasipHbiid ypoBeHsb (13 4.)




6/1

MonekynsipHbIi YPOBEHb:
oOu1as XxapakTeprucTuKa
Ypox uzyuenus u nepeuunozo
3AKpENIeHUs 3HAHUU

712

HCOpFaHI/I‘IeCKI/Ie BEUICCTBA.
BOJIa, COJIH
Kombunuposannuwiii.

8/3

Jlunnael, UX CTpoeHUE U
byHKIHH.

Kombunuposannwiii

9/4

VYrneBonbl, UX CTPOCHUE U
byHKIHH.

Kombunuposannwiii

10/5

benku, cocras u

CTPYKTYypa. Kombunuposanusiii ,
6b100pOUHAs NPOBEPKA mempaoeti

11/6

benku. ®ynkunn 6e1KoB
KomOnHIpOBaHHBIN

12/7

JlabopaTopnas padora 3
«O0Hapy:xkeHue

JInnunaos, yriesonoB, 0eJIKOB ¢
MOMOIIBI0 KaYeCTBEHHBIX
peaxuuin»

YPOK -NpAKMUKYM

13/8

®epmeHTs - bruonornyeckue
KaTaJIu3aTopBHl.
JlabopaTopnas padora 4
«KaramnTuyeckasn
AKTHBHOCTH (pepMEHTOB (Ha
npuMmepe

amMuJiIa3bl)»

3HaTh OCHOBHBIE METO/IBI
W3YYCHHUS KJICTKH;, UMETh
MPEACTABICHHUE O
MOJICKYJISIPHOM YPOBHE
OpraHu3aIH KHBOTO.
3HaTh COCTaB,
cTpoeHue u pyHKIIMU
OpPTaHUYECKUX BEIIECTB,
BXO/ISIIHUX B COCTAB »KHUBOTO;
3HaTh OnpeaeseHne
OCHOBOITOJIArarOIINX
TOHSITHM:
aTOMBI U MOJIEKYJIbI,
OpraHHYECKUEC U
HEOPraHUYECKHE BEIIECTBA,
KOBaJICHTHAs
CBSI13b, MAKPODJIEMEHTHI,
MHUKPO3JIEMEHTHI,
OMONOIUMEPBI:
TOMOTIOJTUMEPHI 1
reTepPONOIUMEPHI.
Oco06eHHOCTH XUMHUYIECKOTO
COCTaBa JKUBBIX
OpPTaHHW3MOB.
Heopranunueckue u
BemecTBa. Poib BOJEL,
MUHEPaIBHBIX COJieH B
OpraHu3Me.
OCc00EHHOCTH XUMHUYECKOTO
COCTaBa JKMBBIX
OpPTaHHU3MOB.
Opranuyeckre BEIECTBa.
Ponb yrneBoioB, TUMUI0B,

Onpenensite Npeamer,
3a/1a4u U METOJIbI
HCCIIE0BAHUS LIUTOJIOTHH
KaK HayKH.

OOBACHATH 3HAUCHUE
LUTOJIOTHYECKUX
WCCIIEA0BAHMM 15
pa3BUTHUSL OMOJIOTUH U
JIPYTuX OMOJOTHYECKHUX
HayK

OOBACHATH 3HAUCHUE
KJIETOYHOW T€OPUU IS
pa3BUTHA OMOJIOTUU

CpaBHHMBATh XUMUYECKUN
COCTaB >KMBBIX
OpPraHU3MOB H Tl
HEXUBOU MTPUPOIBI,
JienaTh BBIBOJIBI Ha
OCHOBE CpaBHEHMUSI.
OOBACHATDH POJIb
HEOPraHWYECKUX U
OpTraHUYECKUX

BEILIECTB B KJIETKE

XapakTeprus3oBaTh KIETKY

KaK CTPYKTYPHYIO

€AMHUILY KUBOTO.

PazButue

M03HABATEIBHOTO

MHTEpeca K

W3Yy4YEHUI0 OWOJIOTHHU 1

MEXIPEAMETHBIX

3HaHWH NPH U3yYEHUN

Marepuania o

VYMeTh 00BSICHATH
HEOOXOAUMOCTh
3HAHWM O KJISTOYHOM
TEOPUU JIIS
IMOHUMAaHUS
€IMHCTBA CTPOCHUS
n
(yHKIIMOHUPOBAHUS
OpPraHUYECKOTO
MUpa.

OBnanenue
UHTEIICKTyaTbHbIMU
YMEHUSIMHU:
JIOKa3bIBaTh,
CTPOUTH
paccyxieHus,
aHAJIM3UPOBATh,
JIETIATh BBIBOJIBL.
CdopmupoBaHHOCTH
[M03HABATEIbHBIX
UHTEPECOB U
MOTHBOB,
HaNpaBlIEHHBIX HA
W3YYCHHUE TEMBI.
Bnanenue
COCTaBJISTFOLIUMH
yueOHo-
HCCIIEIOBATEILCKOU
JIEATEIIbHOCTBIO.
YMeTb 00BSICHATE U
MIPUMEHSITH 3HAHUSI B
MPAaKTUYECKOMN
JIEATEIIbHOCTH

06.10.21

13.10.21

20.10.21

11.11

18.11

25.11

02.12

09.12




Kombunuposannwiii

14/9

O06o0maromuii ypoxk no reme
«XHUMHYECKHI COCTAB KJIECTKIN»

(KOHTPOJILHBIN TECT 2)
Ypox 0bobwenus u cucmemamuzayuu
SHAHUU

15/10

HYKJIGI/IHOBBIC KHUCJIOTHI.
JIHK u PHK

Kombunuposannwiii

16/11

AT® u apyrue HyKJICOTHBI.

Burtamunsl
Kombunuposannwiii

17/12

Bupycst

Kombunuposannuiii.

18/13

O0o0maromuii ypok no reme
«MoJieRyIsipHbIi YPOBEHb
OpraHu3anyu ;KUBOH NPUPOABD)

(KOHTPOJILHBII TeCT 3)
Ypox o0bobwenus u cucmemamuzayuu
3HAHUU

0eNKOB, HYKJIEHHOBBIX
kucnot, AT® B opranuzme
Mexauusm IercTBus
KaTaJau3aTopoB B
XUMHUYECKHUX PEaKIMSIX.
DHeprusi akTUBAIIH.
Crpoenue depmeHTa:
AKTUBHBIN LICHTD,
cyOcTpartHas
CHECTIU(PUIHOCTD.
KodepmeHThL.

Otnnuus GepMeHTOB OT
XUMHYECKHX
KaTaJIn3aTopoB. benku-
aKTUBATOPBI U OENIKU-
WHTAOUTOPHI

3HaTh 0 BUpycax Kak
HEKJIETOYHBIX (popmax
KHU3HU.

XUMHYECKHX CBSI3SIX B
MOJIEKYJIaxX BELIECTB,
HWCKYCCTBEHHOM
MOJIY4YEHUH OPTraHUYECKUX
BEILIECTB U Jp.

Pemenne 6M0JIOrHYECKUX
3a/1a4 B [EIIX

oAroToBKH K EI'D.
[IpoBoauTH
OMOJIOTMYECKHE
HCCIIEIOBAHUSA U IENATh
BBIBOJIbI HA OCHOBE
MIOJIyYEHHBIX PE3YJIbTATOB.
HpI/IMCHHTL MOJCJIN U CXEMBbI
JUIL  peHIeHUs] y4eOHBIX W
IIO3HAaBATCJIBHBIX 3aJ1a4,
Biragers npuémamu
CMBICJIOBOT'O UTEHUSI,
COCTAaBJIATH TE3UCHI U ITIJIAHEI -
KOHCIIEKTBI 110 PE3yJIbTaTaM
4TeHHs; K1accu(UuIupoBaTh
Y BBIOUPATh KPUTEPHUH IS
KJIacCCU(UKALIUU.

YBaxXUTENBHO
OTHOCHUTBCS K
YUUTENIO U
OJITHOKJIACCHUKAaM.
Haxonuts BeIXOX U3
CIIOPHBIX CUTYallUN.
Kputnunoe
OTHOIIEHHE K CBOUM
IIOCTYIIKaM,
OCO3HaHUE
OTBETCTBEHHOCTH 3a
UX MOCJIEJCTBUSL.
[Tonumanue
3HaYeHUs 00yUYeHUS
JUIsl IOBCEAHEBHOM
KU3HU.
dopMupoBaHue
cOOCTBEHHOM
HO3ULUH 110
OTHOIIECHHUIO K
OuosI0OrnYecKoi
nHpopmanuu,
[10JIy4aeMOU

U3 pa3HbIX
VCTOYHHUKOB.
PasBurtne
II03HABATEIBHOIO
WHTEpeca Mpu
N3Y4EHHUH
JIOTIOTHUTEIBHOTO
MaTtepuaia
yuyeOHUKa

16.12

23.12

13.01

20.01

27.01

Kuaerounblii ypoBensb (17 4.)




19/1

Kierounslii ypoBeHb: 001Ias
xapakrepuctuka. Knerounas
TEOpUs

JlabopaTopnasi paGora 5
TexHMKa MUKPOCKOITUPOBAHMS
«CpaBHeHHe CTPOECHHS KJIETOK
pacTeHuil, "KUBOTHBIX

rpu0oB 1 6aKTepuii Mojg
MHKPOCKOIIOM Ha

roTOBBIX MUKpOIpenaparax u

HX OIITHCAHHUE».
Beoownwuii. Akmyanusayus snanuil

20/2

CrpoeHue KIeTKH.

Knerounas memOpana.
[uTromnna3zma. Kierounsiit
ueHTp. Llutockener
JlabopaTopnas padora 6
«Hab0monenue

MJIA3MOJIN3a U JAeNJIa3MoJIn3a B
KJIETKaX

KOKHIbI JIYKa).
beceoa

21/3

Pu6ocomsl. Anpo

DHJIOTIJIa3MaTHYECKasl CETh.
Kombunuposannuiil.

22/4

Bakyonu. Komruiekc

I'onemxu. JIN30COMEL
JlabopaTopnasi paGora 7
«IIpurorosenue,
paccMaTpuBaHHe U ONIUCAHHE
MHMKPOINPenapaToB KJIETOK

pacTeHuin».
Kombunuposannuwiii.

3HATh OCHOBHBIE METO/IBI
W3YYCHHUS

KJETKH;, OCHOBHBIE
MOJIOKEHHUS KIICTOYHOMI
TEOPHUH; UMETh
MPEACTABICHHUE O
KJICTOYHOM YPOBHE
OpTraHHU3aINH KUBOTO
Onpenenenue
OCHOBOIIOJIAraloIIuX
TOHSITHM:

LIUTOJIOTHSI, METOIbI
W3Y4YECHHUSI KJICTKHU,
yIBTPACHTPUPYTUPOBAHNE,
KJIeTOYHas

TEOpHsI.

3HaTh 0COOCHHOCTH
CTPOCHHS KJICTKH JYKAPHOT
Y TIPOKAPHOT.
CrpoeHue KIETKH.
CX0/1CTBO MPUHITUIIOB
MTOCTPOCHHMSI KJIICTKH.
OCHOBHBIEC YaCcTH U
OPTaHOUIBI KIIETKH, UX
byHKIIUN
Omnpenenenue
OCHOBOITOJIAraroIINX
MMOHSITHH,
XapaKTePU3YIOIINX
0COOCHHOCTU
CTPOCHHS OPTaHOHJIOB
KJIETKH.

Omnpenensts NpeaMer,
3a/1a4u U METOJIbI
MCCJIEIOBAHUSI LIUTOJIOTUN
KaK HayKH.

OOBACHATH 3HAUCHUE
LUTOJIOTHYECKUX
UCCJICTOBAHUM JISI
pa3BUTHUSL OMOJIOTUH U
JIPYTuX OMOJOTHYECKHUX
HayK

OOBACHATH 3HAUCHUE
KJIETOYHOW T€OPUU IS
pa3BUTHA OMOJIOTUU

XapakTeprus3oBaTh KIETKY
KaK CTPYKTYPHYIO
€AMHUILY KUBOTO.

BoiaensTs cyiecTBeHHbIE
MIPU3HAKU CTPOCHUS
KIIETKHU.

Paznuuarte Ha Tabnuiax u
TOTOBBIX
MHUKpOIIpenaparax
OCHOBHBIE YaCTH U
OpraHOUIbI KJIETKH.

HaoOmromaTe u
OTUCHIBATh KJIETKH HA
TOTOBBIX
MHUKpOIIpenaparax

OOBACHATD

OCOOEHHOCTH
KJIETOYHOTO
CTPOCHHUSI

VYMeTh 00BSICHATH
HEOOXOAUMOCTh
3HAHWM O KJISTOYHOM
TEOPUU JIIS
IMOHUMAaHUS
€IMHCTBA CTPOCHUS
n
(yHKIIMOHUPOBAHUS
OpPraHUYECKOTO
MUpa.

OBnanenue
UHTEIICKTyaTbHbIMU
YMEHUSIMHU:
JIOKa3bIBaTh,
CTPOUTH
paccyxieHus,
aHAJIM3UPOBATh,
JIETIATh BBIBOJIBL.
CdopmupoBaHHOCTH
[M03HABATEIbHBIX
UHTEPECOB U
MOTHBOB,
HaNpaBlIEHHBIX HA
W3YYCHHUE TEMBI.
Bnanenue
COCTaBJISTFOLIUMH
yueOHo-
HCCIIEIOBATEILCKOU
JIEATEIIbHOCTBIO.
YMeTb 00BSICHATE U
MIPUMEHSITH 3HAHUSI B
MPAaKTUYECKOMN

03.02

10.02

17.02

24.02




23/5

MurtoxoHapuu.

[Tnactuasl. Opranounabt
nBmkeHus. Kimerounsie
BKJIFOUCHHSL.

JlaGoparopHasi padora 8
«Ha0aroaenne

JABWKEHHS IUTOILIA3MbI HA
npumMepe JUCTa

JI0dEN.
Kombunuposannwiil.

24/6

OCoOEHHOCTH CTPOCHUS KIIETOK
MIPOKAPUOTOB U

9YKapuOTOB.

JlaGoparopHnasi pabora 9
«CpaBHeHHe

CTPOEHHUS KJIETOK PACTeHMH,
JKHBOTHBIX,

rpu0oB 1 0aKTepHiD).
Kombunuposannwiii

2517

O0o0maromuii ypok no reme
«Oco0eHHOCTH CTPOCHHS
KJIETOK KHBBIX OPraHU3MOB»

(KOHTpOJILHBII TecT 4)
Ypox 0bobwenus u cucmemamuzayuu
SHAHUT

26/8

OOMeH BelIeCcTB U NpeBpalleHue

9HEPTHU B KIICTKC.
Ypox uszyuenus u nepsuunozo
3aKpenieHus 3HaHul.

3HaTe 00 0OMEHE BElECTB U
MpPEeBpAIICHUE SHEPTUN KaK
OCHOBE KM3HEIESITeIbHOCTU
KIICTKH.

Nmets npeacTaBienue o
reHe, KOJOHEe, aHTHKOJIOHE,
TPUILIETE, 3HATh
0COOEHHOCTH MPOLIECCOB
TPAHCISALUU U
TPAHCKPHUIIIUH.

3HaTh CIOCOOBI MTUTAHUS
OpPTaHU3MOB.

Nmets nipeacTaBienue o
(hazax MUTO3a, TIpOIIECcCe
peAYIUIMKAINH, )KU3HEHHOM
IIUKJIIE KICTKHU, HHTEpdasze
3HATh MPOIECCHI
KU3HEICATCIIEHOCTH
KIICTKU.

Omnpenenenue
OCHOBOTOJIAraroImx
TTOHSITHI:

00OMEH BEIIIEeCTB,
SHEPTeTUYECKHUIl OOMEH,
MJIaCTUYECKUN OOMeEH,
MeTabou3M. [ uKomnu3.
Knerounoe neixanue. [{ukin
KpeoOca.

JlpixaTenbHas 1enb.
OxkucnurensHoe

OpraHu3MOB. BBIABIATH
B3aUMOCBSI3H MEXTY
CTpOCHUEM U DYHKIIUIMU
KJIETOK.

[IpoBoaUTH
OHMOJIOrHYECKHUE
HCCJIEIOBAHUS U JI€TIaTh
BBIBOJIBI HA OCHOBE
MOJTyYCHHBIX PE3yJIbTaTOB.

CpaBHUBATbh CTPOCHHE
YKapUOTHICCKHUX u
MIPOKAPHUOTHYCCKUX KIIETOK
Ha OCHOBE aHaJIM3a
MOJTYYCHHBIX JIaHHBIX
Be1iensite cymecTBeHHBIC
MPU3HAKU TPOIECCOB
0o0OMeHa BEIIECTB.
OOBACHATH KOCMUYECKYIO
poJib poTOCHHTE3a B
ouocdepe

BeIensaTe cymiecTBeHHBIC
pU3HAKHU TIpolecca
OnocHHTE3a OCJIKOB H €T0
MEXaHH3M

Be1ensaTh cymecTBeHHBIC
MIPU3HAKU TIPOIECCOB
JKA3HEEATEIbHOCTH
KJICTKH.

OOBSICHATE

eI TEIILHOCTH
YBaXUTEIBHO
OTHOCHTBCS K
YUUTEIIO U
OJIHOKJIACCHUKAM.
Haxonuts BeIXOO 13
CIIOPHBIX CUTYAaIUH.
[IponykTuBHOE
oO01LIeHuE U
B3aNMOJICHCTBHE

B IIpo1ecce
COBMECTHOI
yueOHOU
JIESITEILHOCTH C
Y4ETOM NO3ULUU
Apyrux

YYaCTHUKOB
NeSATETLHOCTH TPU
o0CyXIeHUU
BIUSIHUS
HapKOT€HHBIX
BEIIIECTB Ha
IIPOLIECCHI B KIIETKE.
Hcnonn3oBanme
cpencts KT B
peleHnmn
KOTHHUTHBHBIX,
KOMMYHUKATHUBHBIX
H
OpraHU3AIMOHHBIX

03.03

10.03

17.03

07.04




27/9

DHepreTuveckuii 0OMeH B

KJICTKC.
Kombunuposannuwiii.

28/10

THIIBI KJIIETOYHOTO ITUTAHUS.

DOTOCUHTE3 U XEMOCUHTE3.
Kombunuposanmuwiii.

29/11

[TnacTnyeckuii 0OMeH: OMOCUHTES

OeKOB
Kombunuposanmuwiii.

30/12

Peryssuus tpaHckpunuuu u
TPAHCIISALUU B KIIETKE

Y OpraHU3Me.
Kombunuposannuiii.

31/13

Jenenue kiaeTku. MuTos.
Kombunuposannuiii.

32/14

Jlenenue kiaeTku. Meko3s.
ITonoBbIe KIIETKU

IIpakTyeckas padora
«Pemenue 3jieMeHTApPHBIX 3a/1a4
10 MOJIEKYJ/ISIDHOH OHOJIOTHI».
Kombunuposannuwiii.

33/15

O0o0mawmmii ypox mno reme
«Kerounsblii ypoBeHb
OpPraHM3alH )KUBOW NPUPOABI»
(KOHTPOJILHBII TecT 5)

dhochopmmupoBaHue.
Nwmers npeacrasnenue o

THUIIAX KJICTOYHOI'O IIMTAHH .

(hOTOCHHTE3 U XEMOCHHTE3
3HaTh, KaK MPOUCXOIAT
OCHOBHBIE JTaIlbl
O6rocuHTE3a
Oenka.xpaHeHue, nepeaaya
u

peanu3anus
HACJIEICTBEHHOM
nHpopManuu B

KJIETKE. Y METh
MOJIb30BAThCS
TeHETUYECKUM KOJIOM.
Pemarp Onomornyeckue
3aJ]auu, CBSI3aHHbIE

C onpeaeTIeHEM
M0CJIe10BaTeIbHOCTH
HYKJIEHHOBBIX KUCIIOT U
YCTaHOBJICHHEM
COOTBETCTBUH MEXIY HEH U
M10CJIeI0BATEIbHOCTbIO
AMHHOKHCIIOT B

HEeNnTHIE.

3a/1a4y 110 MOJIEKYJISIPHOU
O6uosorun

MEXaHU3MBbI
peryisauuu IIPOLIECCOB
KHU3HEICITEILHOCTU B
kietke. OnpenensaTb MUTo3
KaK OCHOBY 0€CI10J10r0
Pa3MHOXXEHHUS U POCTa
[Toctpoenue MeHTaIBLHOM
KapThl IOHATUI
OTpakarolen CyIHOCTh
I10JIOBOTO

pPa3MHOKEHUs
OpraHU3MOB.
[IponykTuBHOE OOIICHHE U
B3aUMO/ICVICTBUE

B IIPOLIECCE COBMECTHOM
yaeOHOMI

JIESATEIIBHOCTH C YUYETOM
MO3UIUH IPYTHX
YYaCTHUKOB JESTEIbHOCTH
pH 00CYXKJIEHUU
BOIIPOCOB MEHOTUYECKOTO
JIEJIEHUS KIIETKH.
OBnanenue MeTogamu
HAy4YHOTO MO3HaHUS B
IIPOLIECCE CPAaBHUBAHUS
IIPOLIECCOB MUTO3a U
Me€03a, TPOLIECCOB
00pa3oBaHUs MYXKCKUX U
JKEHCKHUX TTOJIOBBIX KJIETOK
y yeroBeKa.
JleMoHcTpanysi HaBbIKOB
ITO3HABATEIILHON
peduexcun

3ajau.
OBnanenue
METO/IaMU Hay4HOTO
MO3HAHUA,
UCIIOJIb3YEMbIMHU
1Ip1 OMOJIOTUYECKUX
UCCIIEIOBaHMSIX B
nporecce
BBIITOJIHEHUS
1a00paTOPHBIX
pabor.

14.04

21.04

28.04

05.05

12.05

19.05

26.05




Ypox 0b60bwenus u cucmemamuzayuu
3HaHUtl

34/16

O06o0maromuii ypok
KOH(EPEHIIHS 110 UTOTaM
y4eOHO-HCCIIeIOBATEIIbCKON

Y IIPOEKTHOM 1€ATEIILHOCTH
Ypox 0b60bwenus u cucmemamuzayuu

35/17

OpFaHI/I?)aI_[I/IH IIOATOTOBKH

k EI'D

Ypox 0b606wenus u cucmemamuzayuu
SHAHUU




