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PaGouas mporpamma cocraBieHa Ha ocHOBe DenepanbHOro ['ocynapcTBEHHOTO CTaHIapTa, MPOTPAMMEBI TI0 OMOJIOTHH JIIs 001Ie00pa30BaTeIbHBIX
mkon (coopuuk buonorus. Paboune nporpammel. [Ipenmernas nunus yaeOHukoB «JIunus xxuznn». 10—11 knacesr: YueOnuk: buonorus. O6mas
ouosorus. 10-11 xi1.: ydeOHUK i1t 001e00pa3oBaTenbHbIX yupexaeHuit /non penakiueit B. B. [Taceunuka, . — M. : [Ipocsemienue, 2021),
MOJIHOCTBIO OTpaXkarolei coaepkanue [IpuMepHoii mporpamMmebl, ¢ JOTIOTHEHUSMHE, HE MPEBBIIIAIONIMMH TPEOOBAaHUS K YPOBHIO TIOATOTOBKH
00yJaromuxcs.

HopMaTuBHO-nIpaBOBbIE TOKYMEHTbI, HA OCHOBAHMH KOTOPbIX pa3padoTana padoyasi nporpamma:

o ®denepanbHblil rOCy1apCTBEHHBIN 00pa30BaTeNbHbIN CTaHAAPT CPEAHEro 001Iero oopazoBanus (yIB. Npruka3oM MuHucTepcTBa 00pa3oBaHUs U
Hayku PO ot 17 mast 2012 1. N 413). [loamyskT 6 usmened ¢ 7 aBrycra 2017 r. - [Ipuka3z Muno6puayku Poccun ot 29 nrons 2017 . N 613

o  @epepanbublit 3ak0H PD o1 29.12.2012 Ne 273-03 "O06 obpazoBanuu B Poccuiickoit deneparuny, ct. 2, 1. 9;
o depepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT;

e mucbMo MuHuctepcTBa o0pa3oBanust v Hayku P® ot 19 ampens 2011 r. Ne 03-255 «O BBegenuu (eaepanbHOro rocy1apcTBEHHOTO
00pa3zoBaTeNbHOTO CTaHIapTa OOIIEro 0Opa3oBaHMS;

e mnpuka3 Munucrepcta oopazoBanus 1 Hayku PO Ne 1577 ot 31.12.2015 r. «O BHecenuu uzmenenuit B ®I'OC OO0, yrBepkIEHHBIN
npukazoM MunucrepctBa o0pazoBanus u Hayku P® ot 17.12.2010 1. Ne 1897»;



[NOACHUTEJIBHAA 3AIINCKA

[Ipennaraemas paboyas mporpamma peaau3yeTcs MpH UCIOIb30BaHuM yueOHUKOB «buomnorus. 10 kmace» u «buonorus. 11 xmaccey nox
penakmumeii mpodeccopa B. B. [Taceunnka. [Iporpamma coctaBiieHa B COOTBETCTBUH ¢ TPEOOBAHUSIMH K PE3yIbTaTaM CpPEeIHEro o01ero oopa3oBanHus,
yTBEpKIACHHBIMU DesiepalibHbIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM CPEJHET0 00LIero 00pa3oBaHusl.

[Tporpamma pa3paboTana ¢ ya€TOM aKTyalbHBIX 3a7a4 00y4eHUs, BOCIUTAHUS U pa3BUTHUS oOydatomuxcs. [IporpaMmma yauThIBaeT yCIoBHS,
HEOOXOAMMBIE ISl Pa3BUTHUS JINYHOCTHBIX M MO3HABATEIBHBIX KAYeCTB 00YJaIOLIIXCS.

[Tporpamma BriIrOYaeT 00s3aTENBHYIO YAaCTh YU€OHOTO Kypca, U3J10KeHHYI0 B «[IpuMepHO#t OCHOBHOM 00pa30BaTeIbHOM MporpaMMe 1o OUOJIOTHHN Ha
YpOBHE cpesiHero oO1iero o0pa3oBaHus» U paccunTaHa Ha 68 yacoB. B mporpamme coaep:kuTcst IpUMEpHBIi epedeHb 1a00paTOPHBIX U
MPAKTUICCKUX pa60T, HC BCC U3 KOTOPBIX 00s13aTeILHBI JUIA BBITIOJIHCHU . YuuTens MOKET BBI6paTB M3 HUX TC, JJId IMPOBCACHUA KOTOPBIX €CTh
COOTBETCTBYIOIIME YCIOBUS B ILIKOJIE.

OcBoeHne MporpamMMBbl TI0 OHOJIOTHH 00eCTIEeYrBAET OBJIAJICHHE OCHOBAMH YIeOHO-HCCIEA0BATEBCKOM IEATETbHOCTH, HAYYHBIMH METOIaMH
pelieHus: pa3TnYHBIX TEOPETUUECKUX U TIPAKTHICCKUX 3a1ad.

N3yuenue 6uonornu Ha 6a30BOM YpOBHE OpMEHTHPOBAHO Ha o0ecrieueHne 001eoOpa3zoBaTesIbHON U 0OLIEKYIbTYPHOM MOATOTOBKH BBIITYCKHUKOB.

Ha 6a30BoM ypoBHe usyuyenue npeamera «buosorus», B yacTu GOpMUPOBaHUS y 00YdarOIIUXCSI HAYYHOT'O MUPOBO33PEHUS, OCBOEHUS 00IIEHayYHBIX
METO/IOB, OCBOCHHUS IPAKTUYECKOTO MPUMEHEHUS HayYHbIX 3HaHUI, OCHOBAHO Ha MEKIPEAMETHBIX CBS3SIX C MpeMeTaMH 001acTeil €CTECTBEHHBIX,

MaTEMAaTHYCCKHUX U TYMaHUTAPHBIX HAYK.

PaGoyas mporpamma 1o OHOJIOTHHU BKIIFOUYACT CIICIYIONINE PA3JIeIIbl:

. [losicHuTenpHast 3ammcka.

. O0mas xapakTepucTHKa y4eOHOTO TpeIMEeTa C ONPEICIICHUEM LIeJIel U 3a1a4 ero U3y4CHHUS.
. Mecro kypca Onosioruu B yueOHOM TUTaHE.

. Pe3ynbTathl ocBOCHUS Kypca OMOJIOTHMH — JIMYHOCTHBIC, PEIMETHBIC U METAIPEIMETHBIC.

. Conepxanue Kypca OMOJIOTHH.

. HJ'IaHI/IpyeMbIC PE3YyIbTAaThl U3YUCHUA KypCa OHOJIOTHH.

~N O L kW N =

. KaJ'ICHI[apHO'TCMaTI/ILIeCKOG ITaHUPOBAHUC.



OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

B cucreme ecrecTBEHHO-Hay4yHOTO 00pa30BaHuUs OMOJIOTHS KaK YUeOHBIN MpeIMeT 3aHMMAaeT BaXKHOE MeCTO B (POPMUPOBAHHUH: HAYYHOI KapTHHBI
MUpa; GYHKINOHATHLHON TPAMOTHOCTH, HEOOXOJMMOH JIJIsl IOBCETHEBHOM JKM3HHU; HABBIKOB 3JI0POBOTO M O€30MaCHOTO IS YEeJIOBEKA U OKPYKArOIIEH
cpeabl 00pasa )KM3HU; IKOJIOTHIECKOTO CO3HAHMS; IICHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOE U YEJIOBEKY; COOCTBEHHON MO3HUIIMH 110 OTHOIICHHUIO K
Onosornyeckoit nH(GopMaIiK, NOIyIaeMOM U3 Pa3HbIX HICTOYHUKOB. 3yueHrne OHOIOruH CO3/1aeT YCIOBHA Ui (POPMUPOBAHUS Y 00YyJaIOMIMXCS
MHTEJJIEKTYaJIbHBIX, TPaKIAHCKUX, KOMMYHUKAI[MOHHBIX U HH(OPMALIMOHHBIX KOMIIETEHIIUI.

N3yuenne kypca «buosiorus» B crapiieil IKOJ€ HAMPABJIECHHO HA PEUICHHUE CIEAYIOINX 3a4a4:
1) dopmupoBanue cucTeMbl OMOJOTMYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHO-HAay4YHOU KapTHHBI MUPA;

2) pa3BUTHE JIUYHOCTU OOYUAIOUIUXCS, UX HHTEIUIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPILIEHCTBOBaHME, ((OPMHUPOBAHKUE Y HUX T'YMaHUCTUYECKUX
OTHOIIEHUH U 3KOJIOTUYECKH 11eJIeCO00pa3HOTo OBEACHUS B OBITY M TPYOBOM IS TEIBHOCTH;

3) BbIpaOOTKY HOHUMaHHUs OOLIECTBEHHON NOTPEOHOCTH B pa3BUTHH OMOJIOTHH, a TakKe (POPMUPOBAHUE OTHOIIEHUS K OMOJIOTUM KaK BO3ZMOXKHOM
obnactu Oyayiiel MpakTUIeCKOU JIeATeTbHOCTH.

Iesau 6uonornyeckoro 06pazoBaHus B cTapuieil nkosie GopMyaIupyroTcs Ha HECKOJIbKUX YPOBHSX: II100aJIbHOM, METAIIPEIMETHOM, TUYHOCTHOM
U IpeIMETHOM, Ha YpOBHE TpeOOBaHMUH K pe3y/ibTaTaM OCBOEHHUS COJIEPKaHUs MTPEIMETHBIX IPOTpaMM.

I'moGanbHBIE TIENTM OMOJIOTHYECKOTO 00Pa30BaHUS SIBIISTFOTCS OOIIMMHE TSI OCHOBHOM M CTapIIEH IIKOJIBI U ONPEACIISIOTCS COIMAThbHBIMU
TpeOOBaHUSAMU, B TOM YHCJIC M3MEHEHHEM COLMAILHON CUTYAllUU Pa3BUTHSI — POCTOM MH(MOPMAIIMOHHBIX IEPErpy30K, U3MECHEHHUEM XapaKkTepa
croco0o0B OOIIEHUS U COIMATBHBIX B3aUMOICUCTBHH (00BEMBI M CITOCOOBI TIOJTydeHUsI HHGOPMAIIMH TTOPOKAAIOT PsIT 0COOCHHOCTEH Pa3BUTHS
COBPEMEHHBIX MOAPOCTKOB). Harboee mpoJyKTHBHBIMU JIJIsI PEIICHHS 3a/1a4 Pa3BUTHS OPOCTKA SBISIFOTCS COIMOMOpalIbHAS U UHTEJUICKTyalbHasI
B3pPOCIIOCTb.

[Tomumo 3toro0, rnobdaisHbIe 1enu GOPMYTUPYIOTCS ¢ YIETOM PACCMOTPEHUS OUOJIOTMYECKOT0 00pa30BaHUs KaK KOMIIOHEHTa CHUCTEMbl 00pa30BaHUs B
L[EJIOM, TIOSTOMY OHU SIBJISIFOTCS Haubosiee OOLMMH U COLIMAIbHO 3HAUUMBIMH.

C yLIéTOM BBIIIICHA3BAHHBIX ITIOAXO0J0B rj100a1bHBIMU OeJIsiMHu OMOJOTMYECKOTO 06p330BaHI/I${ SABJIAKOTCA:

— conuajamn3anmusa o6yqa}omnxc;1 KaK BXOXACHHUC B MUDP KYJIIbTYPbI U COLINAJIbHBIX OTHOMGHHﬁ, O6CCHC‘II/IB8.IOH_ICC BKJIFOUCHHUC YHAIIUXCA B TY
HJIX UHYIO I'PpYyHITy 1100 06H_IHOCTB — HocuTens eé HOPM, HeHHOCTCﬁ, OpHeHTaHHﬁ, OCBAaWBACMBIX B ITPOLICCCEC 3BHAKOMCTBA C MUPOM JKUBOH IIPpUPOIbI;

— NpUOOIIEeHHe K T03HABATEIbHOM KYIbTYpe KaK CUCTeME M03HaBaTeIbHbIX (HAyYHbIX) LIEHHOCTEH, HAaKOMJICHHBIX 00IECTBOM B cepe
OMOJIOTUYECKON HAYKH.

ITomumo 9TOTO, OMOJIOrHYeCKOe O6p830BaHI/Ie Ha CTapH_Ieﬁ CTYIICHU IIPHU3BAHO 00CCIIeYnTh:

— OPHEHTALMIO B CUCTEME 3THYECKUX HOPM U LIEHHOCTEH OTHOCUTENIBHO METOJIOB, PE3YJIbTATOB U IOCTHKEHUN COBPEMEHHON OMOJIOTHYECKOM
HayKH;



— pa3BUTHE [T03HABATEIIBHBIX KAYECTB JIMYHOCTH, B TOM YHCJIC TIO3HABATEIHLHBIX HHTEPECOB K H3YUCHUIO OOITNX OMOJIOTUYECKIX 3aKOHOMEPHOCTEH 1
caMOMY MPOLECCY HAYYHOIO [TO3HAHMUS;

— OBJIajIeHHe Y4eOHO-TI03HABATEIBHBIMU M [ICHHOCTHO-CMBICJIOBEIMU KOMIIETEHTHOCTSIMH TSI (POPMHUPOBAHWS TO3HABATEIHHON U
HPABCTBEHHOW KYJIbTYPhI, HAY9YHOTO MUPOBO33PEHUS, a TAKIKE METOJIOJOTUEH OMOJIOTHYECKOT0 IKCIIEPUMEHTA U 3JIEMEHTAPHBIMHA METOIaMHU
OMOJIOTMYECKHUX MCCIICI0OBAHUN;

i (l)OpMHpOBaHI/Ie OKOJIOTHYECCKOI'o0 CO3HaHus, HICHHOCTHOT'O OTHOIICHHUS K JKHUBOH IIpupoac U 4YCIOBCKY.

MECTO KYPCA BMOJIOT'M1 B YUEBHOM IIJIAHE

KonmyecTBo 9acoB, 0TBOIMMOE HAa N3YYSHHE OMOJIOTUH B CTAapIIEH IIKOJIE, 3aBUCHUT OT YI€OHOTO TUTaHa YTBEPIKJICHHOTO 00pa30BaTEIbHOM
opranm3anueil. Jlanaast paboyas mporpamMma paccurTaHa Ha IMpoBeeHre | Jaca KJIIACCHBIX 3aHATHUN B HEJIEIIO TIPU M3YYCHUH TIPEeIMETa B TCUCHUE
nByx neT (10 u 11 xkmaccer). OO1iee 4rciio y4eOHbIX 4acoB 3a 2 rojaa 00y4eHus coctaniseT 67 4, u3 Hux 34 4 (1 1 B vegemo) B 10 kmacce, 33 9 (1 uB
Heneno) B 11 kmacce.

Kypcy Guonoruu Ha cTyneHu cpeaHero oomero oopa3oBaHus IPEANIECTBYET Kype OMOJIOTUH, BKITFOYAIOIIHNI dJIEMEHTapHbIE CBEACHUS 00
OCHOBHBIX OHoJornueckux oowvekrax. ConepxaHue Kypca OMOJIOTHY B OCHOBHOM IIKOJIE, CIYKUT OCHOBOM IS M3Y4EHUsI 00X OMOJIOTHYECKIX
3aKOHOMEPHOCTEH, TeOpuil, 3aKOHOB, THUIOTE3 B CTaplIe 1IKoJIe, I/ie 0c000€e 3HaUeHHEe TPHOOPETaIOT

MHPOBO33PCHUYCCKHUE, TCOPCTUYCCKUEC ITOHATHA.

Takum oOpa3om, coaepikaHne Kypca OMOJIOTHH B CTapIiei IIKoJIe, 00Jiee MOJTHO pacKphIBAET 00IHe OMOJOTHYECKUE 3aKOHOMEPHOCTH,
MIPOSIBIISIFOIIMECS HAa Pa3HBIX YPOBHSX OPraHU3alUK KUBOW TIPUPOIBI.

PE3VJIbTATBI OCBOEHHMA KYPCA BMOJIOI' NN

JlesTenbHOCTh 00Pa30BaTEIBLHOTO YUPEKISHUS 00IIero oopa3oBaHus B 00y4eHHMH OMOJIOTUH B CpeAHEH (TIOJTHOM) TKOJIE 0KHA ObITh HAlpaBJIeHa Ha
JOCTIDKEHHE 00YUJarOIUMUCS CICAYIOIUX JJHYHOCTHBIX Pe3yJIbTATOB!

1) peain3alii 3TUICCKHUX YCTAHOBOK IO OTHOIICHHUIO K OHOJIOrHYECKUM OTKPBITUAM, UCCIICAOBAHUAM U UX PE3YJIbTATAM,

2) npu3HaHUS BHICOKOI IIEHHOCTH >KU3HU BO BCEX €€ MPOSBICHUIX, 3/I0POBbsI CBOETO U JAPYTUX JIOJCH, peanu3al yCTaHOBOK 3/I0pOBOrO 00pasa
JKHU3HH,

3) chopMHPOBAHHOCTH MMO3HABATEIBLHBIX MOTHBOB, HAIIPABJICHHBIX Ha MOJyYeHHUE HOBOTO 3HAHUS B 00JIACTH OMOJIOTHH B CBSI3H C
Oyayiel mpogpecCHOHATBHOM ESTETLHOCTHIO WM OBITOBBIMH ITPOOJIEMaMH, CBA3aHHBIMHU C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbBSI U 3KOJIOTHYECKOU
0€30I1aCHOCTH.

MeTal'lpe)lMeTHblMl/I pe3yjJdbTaTaMi OCBOCHHA BBIITYCKHUKAMHA CTaleef/'I IIKOJIBI 0a30BOI0O KypcCa OMOJIOTHH SIBIISTFOTCS:



1) oBrageHne COCTABISIOMMMU HCCIEI0BATEIBCKON M MMPOEKTHON JEATEIbHOCTH, BKIIIOYAsi YMEHHS BUETh IPOOJIeMy, CTAaBUTh BOIIPOCHI,
BBIIBUT'aTh TUIIOTE3bI, JABATh ONPEACICHUS MTOHATHAM, KIaCCU(PHUIIMPOBAThH, HAOIIOJATh, IPOBOIUTH SKCIIEPUMEHTHI, JIEJIaTh BHIBOJIBI U 3aKITFOUCHHS,
CTPYKTYpUPOBATh MaTepuai, OObSICHITh, T0Ka3bIBaTh, 3AIMIIATH CBOU HJICH;

2) ymenwust paboTaTh ¢ pa3HbIMU HCTOUHUKAMH OHOJIOTMYECKOW MHPOPMALIUHI: HAXOIUTh OMOJIOTHYECKYI0 HH(POPMALIUIO B Pa3IMYHBIX HCTOYHHKAX
(Tekcre yueOHMKA, HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOJIOTHUECKUX CIIOBAPSAX M CIPABOYHUKAX), aHAIM3UPOBATH M OIICHUBATH HH(OpPMAIHIO,
peoOpa3oBBIBAaTh HH(OPMAIIHIO U3 OJTHOU (JOPMBI B APYTYIO;

3) coCOGHOCTH BEIOMPATH IIEJIEBBIE M CMBICTIOBBIE YCTAHOBKH B CBOMX JACUCTBUSX U MOCTYIKAX MO OTHOIICHHIO K XXUBOW MPUPOIE, CBOEMY
3I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

4) YMCHHA aZICKBATHO HCIIOJIB30BATh PEYCBLIC CPCACTBA 1A JUCKYCCHUU U apIr'YMCHTAlUH CBOCH MO3nIuH, CPaBHUBATL PAa3HBIC TOYKH
3pC€HH, APrYMCHTUPOBAThL CBOIO TOUKY 3pCHUSA, OTCTAaNBATh CBOIO IMO3UIIUIO.

IIpeaMeTHBIMM pe3yJIbTATAMHU OCBOSHUS BBIITYCKHUKAMH CTapIliel IIKOJIBI Kypca Ouojorui 6a30BOr0 YPOBHS SIBJISIOTCS
B noznasamenvnoii (unmennekmyanwvhoii) cgpepe:

1) xapakTepucTHKa COACPKAHUS OMOJIOTHIYECKUX TEOPHUH (KIeToYHas1, dBOTIOIIMOHHAs Teopus [lapBuHa); yuenus BepHaackoro o 6uocdepe;
3aKOHOB MeHiens1, 3aKOHOMEPHOCTENH N3MEHYMBOCTH; BKJIa/1a BBIAAIOIINUXCS YUEHBIX B Pa3BUTHE OMOJIOTUYECKON HAayKH;

2) BbIJENICHUE CYILIECTBEHHBIX IPU3HAKOB OMOJIOTMUYECKUX 00BEKTOB (KJIETOK: PACTUTENbHBIX U )KUBOTHBIX, J0SJCPHBIX U SIIEPHBIX, TOJOBBIX U
COMATHUYECKUX; OPTaHU3MOB: OJTHOKJIETOUHBIX U MHOTOKJIETOYHBIX; BUJIOB, IKOCHCTEM, OMOC(hEephl) U MPOIecCOB (0OMEH BEIIECTB, Pa3MHOKEHUE,
JeTICHHE KIICTKH, OTIOJJOTBOPEHHE, JCHCTBIE NCKYCCTBEHHOTO M €CTECTBEHHOTO 0TOOPOB, JOPMHUPOBAaHUE TPUCIIOCOOIEHHOCTH, 00pa30BaHUE BUJIOB,
KPYroBOPOT BEUIECTB U MPEBPAICHUS

SHEPTHUH B DKOCUCTEMaxX U omocdepe);

3) oObsicHeHHE poJii OHOIOTHH B POPMUPOBAHUU HAYYHOTO MUPOBO33PEHUS; BKJIaa OMOIOTMYECKUX TeOpuid B (POPMUPOBAHHE COBPEMEHHOM
€CTECTBEHHO- HAYYHON KapTHHBI MHPA; OTPUIATEIILHOTO BIUSHUS AJKOTOJIsl, HIKOTHHA, HAPKOTUYECKUX BEIIECTB Ha PA3BUTHE YEJIOBEKA; BIUSHUS
MYTareHOB Ha OpPraHU3M 4eJIOBEKa, SKOJOTHYeCKUX ()aKTOPOB Ha OPraHU3MbI; IPUUMH IBOJIIOLIUU, U3MEHSEMOCTH BUJIOB, HAPYIICHUN pa3BUTHUS
OpraHU3MOB, HACJEICTBEHHBIX 3a00JIeBaHUMN, MyTalllil, yCTOHYMBOCTU U CMEHBI SKOCHUCTEM;

4) IMPpUBCACHHUC NO0KA3aTCIILCTB (apFYMeHTaI_II/IH) €IMHCTBA KUBOUW U HEKUBOM IMpUpOAbl, pOACTBA KUBBIX OPIraHU3MOB, B3aMMOCBS3€EH OpPraHnu3MoB
n Opr)KaIOH_ICﬁ CpCabl; HCO6XO,I[I/IMOCTI/I COXpaHCHUA MHOFOO6paSI/I$I BHIOB;,

5) YMCEHHUC ITOJIB30BATHCA OMOJIOTHYECKOI TepMHHOHOFHeﬁ n CHMBOHHKOﬁ;

6) pelieHne 3JIEMEHTaPHBIX OUOJIOTMUECKUX 3a71a4; COCTABICHHE JIEMEHTAPHBIX CXEM CKPEIIIMBAHUS U CXEM IEPEHOCA BEIIECTB U SHEPTHH
B 9KOCHCTeMax (IeTy MUTaHus);

7) onucanue ocobeil BUIOB 10 MOP(OIOTHIECKOMY KPUTEPHUIO;

8) BBIAABJICHUEC U3MCHYUBOCTH, HpI/ICHOCO6J'IeHI/II71 OpraHu3MOB K CpEIC O6I/ITaHI/I$I, HUCTOYHUKOB MYTAarcHOB B Oprmammeﬁ cpeae
(KOCBCHHO), AHTPOIIOTCHHBIX HM3MEHEHHUH B SKOCHCTEeMax CBOEH MCECTHOCTH, W3MEHEHHUI B DKOCHCTEMaX Ha OMOJIOTHYECKUX MO OCIIAX,



9) cpaBHEHHE OMOJIOTUYECKUX OOBEKTOB (XUMUYECKUI COCTAB TEJ KUBOW M HEKUBOW IPUPO/IBI, 3aPOBIII YEJIOBEKA U IPYTUX MIICKOMUTAIOIINX,
MIPUPOJIHBIE SKOCUCTEMBI U arpO’KOCUCTEMBI CBOEH MECTHOCTH), IMTPOIIECCOB (€CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOPEHI, ITOJIOBOE U OECI0Ioe
pasMHOXeHHs) U (POPMYITHPOBKA BHIBOJOB HA OCHOBE CPABHEHHUSI.

B yennocmuo-opuenmayuonnoi ceepe:

1) aHanm3 ¥ OT[CHKA Pa3JIMYHBIX TUTIOTE3 CYITHOCTH JKU3HH, IPOUCXOKICHUE YCIIOBEKA U BOSHUKHOBCHHE JKU3HHU, TTI00ATBHBIX SKOJIOTHISCKHX
po0IeM U ImMyTei X pemieHus, OCISACTBUN COOCTBEHHOU ACSITEILHOCTH B OKPY)KAOIIEH cpejie; Onoiorndeckoi nHpopmammu, noryqaeMon us3
Pa3HBIX UCTOYHUKOB;

2) OIleHKa ITHYECKUX aCMIEKTOB HEKOTOPBIX MCCIICIOBAHUH B 00JIaCTH OMOTEXHOJIOTHH (KIIOHHPOBAHHUE, NCKYCCTBEHHOE OIIJIOIOTBOPEHHUE,
HaIpaBJIEHHOE U3MEHEHHE FeHOMA).

B cghepe mpyooeoit oeamenvnocmu: oBiaieHie yMEHUSIMUA U HaBBIKAMH TTOCTAHOBKH OMOJIOTUUECKHUX IKCIIEPUMEHTOB U OOBSICHEHUS UX
pe3yabTaToOB.

B cghepe puzuueckoit oeamensnocmu: 060cHOBaHUE U COOTIOICHUE MEp MPODUIAKTUKN BUPYCHBIX 3a00JI€BaHUH, BPETHBIX MPUBBIYEK
(kypeHue, ynotpebieHue ajqkoroJsi, HApKOMaHusl); IpaBUJI OBEICHUS B OKPYKarollel cperie.

COHEPXXAHUE KYPCA BHOJIOT' M

buosiorusi Kak KOMIUIEKC HAYK O KMBOW Npupojae

buonorus kak koMIuieKCHasi Hayka, METO/Ibl HAYYHOTO TIO3HAHUS, UCTIOJIb3yeMble B Onosnoruu. Coepemennvie Hanpagienus 6
ouonocuu. Ponb 6uonoruu B GopMUPOBAHNN COBPEMEHHOW HAyYHOM KapTHUHBI MUPA, IPAKTHUYECKOE 3HAUEHUE OUOJIIOTHUECKUX
3HaHMN. bronornueckne cUCTEMbI Kak MpeaIMeT U3y4eHHs] OMOIOTUH.

CTpyKTypHBIE M PYHKIMOHAJIbHBIE OCHOBBI KM3HHU

MounekynspHble OCHOBBI )kH3HH. Heopranuueckue BeniecTa, ux 3HaueHue. Oprannyeckue BeuecTBa (yriaeBoabl, TUMUAbI, OClIKU, HYKICUHOBBIE
kuciotel, AT®) u ux 3nauenue. buononumepsl. /pyeue opeanuueckue sewecmsa kiemxu. Hanomexunonocuu 6 buonocuu.

]_II/ITOJ'IOFI/IH, METOJbI IUTONOTHUM. PoJb KIE€TOYHOM TCOPUU B CTAHOBJICHUN COBpeMeHHOﬁ eCTeCTBeHHO'Hay‘IHOﬁ KapTHUHBI MUDaA. Knerkn IIpOKapUuoT
H DYKapHuoT. OCHOBHBIE YaCTH U OpraHouJbl KJICTKH, UX (bYHKI_II/II/I

Bupycel — HekierouHas Gpopma *KuU3HU, MEPhI MPOPHUIAKTUKU BUPYCHBIX 3a00JI€BaHUI.

XKuznenesrenpbHocTh Ki1eTkU. [lnactuueckuii oOMen. @oTocunTes, XeMocuHTe3. buocunTes Oenka. DHepreTuyeckuil oOMeH. XpaHeHue, nepeiaya
U peanu3anus HacjaeICTBeHHOM nHpopmamu B kietke. ['eHetnueckuit koa. I'en, renom. ['enomura. Bausnue napxoeennvix eewyecms Ha npoyeccol 8
Kaemke.

Knerounsrit TUKII: I/IHTep(ba?»a U AeiaeHue. Muros3 u Meﬁ03, nx 3HaueHue. COMaTHYSCKUE B TIOJIOBHIC KIIETKH.



Oprannsm
Opranusm — eJuHOE 1IEJIOE.
KuzHenesTenbHOCTh OpranusmMa. Perymsnus GyHKIuiA opranu3mMa, roMeocTas.

Pa3mHokeHne opranuzMoB (0ecrnoiioe U 1osioBoe). Cnocobvl pasmuodxcenus y pacmenuti u scugomusix. UHANBUIyaIbHOE pa3BUTHE OpraHU3Ma
(onTorenes). IlpuunHbl HapyleHui pa3BuUTHs. PerpoiyKTUBHOE 310pOBbE YEIOBEKA; MOCIIEACTBUS BIUSHUS aJIKOT0JIsl, HUKOTUHA, HAPKOTUYECKUX
BEIIECTB Ha SMOPHOHAIBHOE Pa3BUTHE YeloBeKa. KuszneHHbvle Yyukibl pasuvlx 2PYNn OpeaHu3Mos.

['eneTuka, MeToabl TeHETUKU. [ eHeTHUECKasi TEPMUHOJIOTHSI U CHMBOJIMKA. 3aKOHBI HacieacTBeHHocTu ['. Mennens. XpomMocomHas
Teopus HacieacTBeHHocTH. Onpenenenne nojua. CIerieHHOE ¢ M0JIOM Hacje0BaHue.

I'eneruka yenoBeka. HacnenctBeHHble 3a0071€BaHuUs YETIOBEKA U UX MPEIYNPEXKIEHUE. DTHUECKHUE aCIIEKThl B 00J1aCTH MEIUIIUHCKON IeHETHKH.
I'enotun u cpena. HenacneactBeHHas ©3MEHUMBOCTh. HacnencTtBeHHass ”3MEHYMBOCTh. MyTtanu. MyTareHsl, X BIUSHHE Ha 3JJ0POBbE YEIOBEKA.
JomecTukanus u cenekuusi. MeTo sl ceneknuu. buotexnonorus, e€ HarpaBieHUs U IEPCTIEKTUBBI pa3Buths. buobezonacnocme.

Teopus 3BoI0UNM

Pa3zButHe 3BOTIONIMOHHBIX UEH, BoMOIIMOHHAs Teopust Y. JlapsuHa. CuHTeTHUECKast TeOpust IBOTIOIMK. CBUIETEIHCTBA SBOJIOIMH KUBOU
NpUupoabl. MUKpPOAIBOIIONMS U Makpo3Botonus. Bun, ero kputepuu. [lonynsnusa — sneMeHTapHas €IMHHIA SBOTIONUH. JIBUKYIIINE CUITBI DBOJIIOLIHH,
WX BIMSHUE HA TeHO(OH T Tomysiiuu. HampaBiaeHus: SBOJTIOIUH.

MHuoroo6pa3ue opraHu3MOB KaK pe3ysbTat 3BoJtonuy. [I[puHIUIB! Ki1accuuKaum, CHCTEMaTHKA.
Pa3zBurHe ;xu3Hu Ha 3emiie
['unoTte3sl mpoucxoxaeHus xu3HU Ha 3emiie. OCHOBHBIC ATAITbl BOJIIOMH OPTraHMYECKOTO MUPa Ha 3eMIIe.

COBpeMeHHBIe MMpEACTABJIICHHUA O IIPOUCXOXKACHNHN YCJIIOBCKA. 9BOJ’IIOI_[I/IH YCI0BCKa (aHTponoreHe3). HBI/I}K}’I_HI/IC CHJIBI aHTPOIIOI'CHE3A. Pacwr YCJI0BCKa,
HUX IIPOUCXOXKIACHUE U €ANHCTBO.

Opra"usmsl 1 OKpy:KaIas cpeaa
[IpucnocobnaeHnst Opranu3MoB K JEHCTBUIO IKOJIOTHYECKHX (haKTOPOB.

buoreonenos. OKocucTeMa. P33H006p8_31/le 9KOCHUCTEeM. B3anmMooTHOMIEHUS HOHYHHHI/Iﬁ Pa3HbIX BUIOB B OKOCUCTCMCE. prTOBOpOT BCIICCTB U IIOTOK
OHCPI'Ur B 9KOCUCTCME. YCcTONUMBOCTE M AUHAMMKA dKOCUCTEeM. 1]ocaencTBys BIMSHUS ASSITEILHOCTH YEJIOBEKA Ha DKOCHUCTEMBI. COXpaHCHI/IC
6I/IOpaSHOO6paSI/I$I KaK OCHOBa YCTOﬁqHBOCTH OKOCHUCTCMBI.

CrpyxTypa 6rochepbl. 3aKOHOMEPHOCTH CYIIECTBOBAHHSI OMOC(EPHI.
Kpyzoeopomsi eewjecms 6 buocgepe.
I'moGanbHbIe aHTpONIOTeHHBIE U3MEHEeHUs! B Onocdepe. [IpobiemMbl ycTOHUNBOTO pa3BUTHSL.

HeaneKﬂ’IZ/l@bl paseumiu buon0cUYeCcKux HAYK.
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11

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

IIpumepHBIii epevyeHb JJA00PATOPHBIX H MPAKTHYECKUX PadoT (Ha BLIOOP yuHTeJIsi):

. Mcnonp30Banue pa3inuyHbIX METOOB MPU H3yYEHUN OUOJIOTHYECKUX OOBEKTOB.

. TexHuKa MUKPOCKOIIMPOBAHHUS.

. I3yuenue KieTox pacTeHUM U )KMBOTHBIX I10] MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OIIMCaHUE.
. [IpuroroBienue, paccMaTpuBaHUE U ONIMCAHUE MUKPOIIPEIIAPATOB KIETOK PACTECHUM.

. CpaBHEeHHE CTPOEHUS KJIETOK PAaCTEHHH, )KUBOTHBIX, TPHOOB U OaKTEpHH.

. I3yuenue nBukeHUs NUTOIIa3MBbl.

. I3ydeHne mia3smMoim3a 1 AEMIa3MOJIA3a B KIETKAX KOKHIIBI JIyKa.

. U3yuenune pepMEeHTaTUBHOIO pacUleIIeHUs: IEPOKCUIA BOJOPO/Ia B PACTUTEIbHBIX U dKUBOTHBIX KIETKaX.

. OOHapyxeHue OEJIKOB, YIJIEBOA0B, JUMUIOB C TOMOIIBIO KAUeCTBEHHBIX PEAKIIUM.
10.

Beigenenne JIHK.

. I3yueHune katamuTHYecKOi aKTUBHOCTH ()ePMEHTOB (HA MpUMEpE aMuiIa3bl WIIM KaTaiashbl).
HaGnrogenne MuTo3a B KJIeTKaX KOHUMKA KOPEITKa JTyKa Ha TOTOBBIX MHKpOIIperapaTax.
N3ydenue XxpoMocoM Ha TOTOBBIX MUKpOIIpenapaTax.

N3yueHne ctaguii Meiio3a Ha TOTOBBIX MUKpOIIpEnapaTax.

W3yuenue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpenaparax.

Pemienue sneMeHTapHbBIX 3a/1a4 110 MOJICKYISPHON OHMOJIOTHH.

BrisiBiieHre PU3HAKOB CXOACTBA 3apO/IbIIICH YeTIOBEKa U IPYrMX MO3BOHOYHBIX KUBOTHBIX KaK JOKa3aTEIbCTBO UX POJICTBA.
CocraBiieHre 3JIEMEHTAPHBIX CXEM CKPEIIUBaHHUSL.

Pemennie reneTuueckux 3aaad.

N3ydenue pe3ynbTaToB MOHOTHOPUIHOTO U AUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBIL.
CocraBneHue U aHaIU3 POJIOCIOBHBIX YEIOBEKA.

N3yyenne n3MEeHYUBOCTH, TOCTPOEHUE BAPUALIMOHHOTO PsAJia U BApUALIMOHHON KPUBOM.
Onucanue penoTumna.

CpaBHeHHE BUIOB TI0 MOP(OIOTHUECKOMY KPUTEPHUIO.

Onucanue HpI/ICHOCO6J'ICHHOCTI/I OopraHmnsma u €€ OTHOCUTEILHOIO XapakTepa.



26. BrisiBneHHe IPUCTIOCOOJICHUI OPraHU3MOB K BIMSHUIO PA3TUYHBIX KOJOTHUECKUX (PaKTOPOB.
27. CpaBHEHHE aHATOMUYECKOTO CTPOCHHS PACTEHHUI Pa3HbIX MECT OOUTAHUS.

28. Metopl u3MepeHus PakTopoB Cpe/ibl OOUTaHHUS.

29. N3yueHue sKOJI0TUYECKUX aIaNTaINi YeT0BeKa.

30. CocraBiieHUE MUIIEBBIX LIETICH.

31. UzydyeHue u onrcaHnue 3KOCUCTEM CBOEH MECTHOCTH.

32. MoaenupoBaHue CTPYKTYP U MPOIECCOB, TPOUCXOIANIUX B IKOCUCTEMAX.

33. OrneHka aHTPONIOT€HHBIX U3MEHEHUH B TIPUPO/IE.

[INTAHUPYEMBIE PE3VJIbTATBHI U3YUEHUA KYPCA BUOJIOT' M

B pe3yabTaTte ndyyeHusi yueOHOro npeamera «buosiorusi» Ha ypoBHe cpeaHero (IoJHoro) oomero o0pa3oBaHusi BLINYCKHUK HA 0a30BOM
YPOBHE HAYYHTCH:

— pacKpbIBaTh HA MIPUMeEPaxX poJib OMOIOTHH B (POPMHUPOBAHUH COBPEMEHHOI HAyYHOM KapTUHBI MUPA U B IPAKTHUECKOH JEATEIbHOCTH JIIOJIEH;

— MOHMMATh U OINUCHIBATh B3aUMOCBSI3b MEX/ly €CTECTBEHHBIMU HayKaMU: OHosoruel, pu3nkoil, XuMuen; ycraHaBIMBaTh B3aUMOCBS3b
MPUPOJHBIX SIBJICHUI;

— IOHHMMATh CMBICJI, Pa3JIMYaTh U OMUCHIBATh CHCTEMHYIO CBSI3b MEXK]Iy OCHOBOTIOJIAralOIMMHU OUOJIOTHYSCKUMH TOHATHSIMU: KIIETKA, OPTaHU3M,
BH/JI, SKOCHCTEMa, Onocdepa;

— IPOBOAUTH HKCIIEPUMEHTHI 110 U3YYCHHIO OMOJIOTHYECKUX OOBEKTOB U SIBJICHUN, OOBICHITH PE3yJIbTaThl SKCIIEPUMEHTOB, aHAJIM3UPOBATh
ux, GopMynupoBaTh BHIBOIbL;

— HUCIIOJIB30BATh OCHOBHBIC MECTOJAbI HAYUYHOT'O IIO3HAHUS B y‘IC6HbIX OMOJIOTHYECKHUX HCCIICAOBAHUAX, ITIPOBOANUTL SKCIICPUMCHTEI 110
HU3YUCHUIO OMOJIOTHYECKUX 00BEKTOB U HBHGHHﬁ, O00BACHATH PE3YJIbTAThl SKCICPUMCHTOB, dHAJIM3UPOBATD UX, (bOpMYJ'II/IpOBaTB BBIBOJbI,

i (bOpMy.]'II/IpOBaTB TUIIOTE3bl HA OCHOBAHUHN npezmoxceHHoﬁ OMOJIOrHYECKOM I/IH(1)OpMaI_II/II/I u nnpeajaratb BapuaHTbI IIPOBCPKU I'MIIOTE3;
— CpaBHHUBATb OMOJIOTHYECKHE OOBEKThI MCKAY co0oii 1o 3aIaHHBIM KPUTCPUAM, ACIIaTh BBIBOABI U YMO3AKIIFOUCHUS HA OCHOBC CPABHCHUS,
— 00OCHOBEIBaTh €IMHCTBO JKHUBOM U HEXKUBOM Ipupoabl, B3AUMOCBA3U OPTraHU3MOB 1 Oprxcanmeﬁ CpCAabl HAa OCHOBC OHOJIOTHYECKUX TeOpHﬁ;

— [IPUBOAUTH NPUMCEPBI BCUICCTB OCHOBHBIX I'PYIIIT OPraHUYCCKUX COCIUHECHUN KJICTKH (66HKOB, JKHUPOB, YIIICBOJOB, HYKIICUHOBBIX KI/ICJ'IOT);



— pacro3HaBaTh KJIETKH (IPOKAPUOT U DYKAPUOT, PACTCHHUI U )KUBOTHBIX) 110 OMUCAHUIO, HA CXEMATHUECKNX H300paKEHHSIX; YCTAaHABIMBATD CBS3b
CTpoeHHUs ¥ (PYHKIIMI KOMIIOHEHTOB KJIETKH, 000CHOBBIBATh MHOT000pa3ue KIETOK;

— 00BSACHATH MHOTOOOpa3ne OPraHU3MOB, IPUMEHSS YBOJIOIHOHHYIO TEOPHIO;
— OOBSACHATH MPUYUHBI HACIIEICTBEHHBIX 3a00JI€BaHMUIA;
— BBIABJISTh M3MEHYMBOCTH y OPTaHU3MOB; CPAaBHUBATH HACIIEJICTBEHHYIO U HEHACIIEICTBEHHYIO H3MEHYHBOCTH;

— BBIABIATH MOp(oioruueckue, (pr3noiornyeckue, moBeIeHIeCKUe aIanTallud OPraHu3MOB K cpejie OOMTaHUs U JICHCTBUIO
HKOJIOTUYECKUX (DaKTOPOB;

— COCTaBJISITh CXEMBI [IEPEHOCA BEIIECTB U SHEPTHH B IKOCUCTEME (LIEMH MTUTaHMUS);
— IPUBOJUTH JI0KA3aTEIbCTBA HEOOXOIMMOCTH COXPAaHEHUs OMOpa3HOO0pas3us Uil yCTOMYMBOIO Pa3BUTHUS U OXPaHbl OKpPYXKAlOIIeH cpeabl;
— OILIEHHUBATh JOCTOBEPHOCTh OMOJIOTHYECKON NH(POPMALIUH, TOTYYEHHON U3 Pa3HbIX UCTOYHHUKOB;

— IPEJCTABIATh OMOJIOTHYECKYIO HH(OPMALIHIO B BUJI€ TEKCTA, TaOIULIbI, TpaduKa, IMarpaMMbl U JIeNIaTh BBIBOJIbI HA OCHOBAaHUU
MIPEACTABJICHHBIX JAHHBIX;

— OIIEHUBATDH POJIb TOCTHKCHHUI T€HETUKH, CEJIEKITNH, OMOTEXHOJOTUH B TIPAKTUICCKOM JEITEILHOCTH YEJI0OBEKa,;
— OOBSICHATH HETATHBHOE BIIMSIHUE BEIIECTB (AJIKOTOJISI, HUKOTHHA, HAPKOTHYECKUX BEIIECTB) HA 3apOBIIIEBOE PA3BUTHE YETIOBEKA.
BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUThHCH:

— 0asamv HayuHoe 00bACHEHUEe OUON02UYECKUM (haKkmam, npoyeccam, A8JNeHUsIM, 3aKOHOMEPHOCMAM, UCNOIb3YA buolo2udecKue meopuu
(K1emoyHy1o, 3801I0YUOHHYI0), YueHUue 0 buocgepe, 3aKOHbI HACIEOCMBEHHOCU, 3AKOHOMEPHOCU USMEHYUBOCMU,

— Xapaxkmepuzo8amsv CO8PEMeHHble HANPAGIeHUsL 8 PA36UMUU OUONIO2UU, ONUCLIBANb UX 803MONICHOE UCHONb308AHUE 8 NPAKMUYECKOU
oesamenbHoCmu,

— CpasHuBams cnocoobl Oenenust Kiemku (Mumo3s u metios),
— peuwambs 3a0ayu Ha nocmpoenue ppaemenma emopou yenu JJHK no npednoscennomy gppaemenmy nepsou, uPHK (MPHK) no yuacmxky /{HK;

— pewiams 3a0a4u Ha onpeoesienue KOauuecmea XpomMocom 8 COMAmuU4ecKux u noai08ulx KIemKax, d maxce 8 KiemKax neped Hauaiom OeleHus
(metio3a unu Mumo3a) u no e20 OKOHYaHUu (07151 MHO2OKIeMOYHbIX OP2aHU3MO8);

— peuianmsv ceHemudecKue 3a0a4u Ha MOH02u6puaHO€ CKpeujuearnue, cocmaesiiamsb cxembvl MOHOZM6pMOH020 CKpewuearusl, NPpUMEeHAA
3aKOHbL HACIEOCMBEHHOCNU U UCNOJIb3YA 6140]1021/[1166’7{)/10 MmepmMuHoIocUIio u CMMGOJZMK)/;

— ycmaHaeaueanib mun HAcneo008anus u xapakmep npoAae6eHUsAl npusHaka no 300aHHOU cxeme pO@OC]ZOGHOZZ, NPUMEHSA 3AKOHbL HaCﬂedcmgeHHocmu;

— OYeHUBAMb Pe3yIbMAMbl 63AUMOOCUCMBUSL HEIOBEKA U OKPYICAIOWEl CPeObl, NPOSHO3UPOBAMb 803MOICHbIE NOCIEOCMBUsL 0esTMeNlbHOCHU
yenogexa 01 Cyuecmeo8anus OmoeIbHblX OUOI02UYECKUX 00BEeKMO8 U YelblX NPUPOOHLIX CO00Wecma.



Yyeouo-tremaTunueckuii miaan 10 kiaace

Tewmsl (pa3nensl) Kou-Bo gacos
1. Beenenue 4
2. MouekynspHbIil ypOBEHb 12
3. KneTounslii ypoBeHb 16
Hroro: 32424
pes3epB

YueoHo-Temaruueckui mian 11 kiaace

Tembl (pa3aesibl)

KoJ-Bo yacoB

1.Opranu3mMeHHbIN YPOBEHb 10
2.IlonynsimOHHO-BUI0BON YPOBEHB 8
3.9KOCHUCTEMHBIN YPOBEHB 8
4. buocdepHblil ypOBeHb 7
Hroro: 33

Buabl u popmbl kKoHTpOJIst 1o OMostorum 10 kiaace

No|Tema. KommuectBo
yetBepTh|KonuuectBof/labopatopusixl IpaktrnueckuxjIxckypcuit JKontponsusief/labopaTopHbie U mpakTHUECKHE
4acoB. pador. pador. TECTBI paboThHI
( Ha3BaHUe)
1 |BBenenue 1 5 0 0 1 Jlaboparopnas pabota
1 «Mcrionb30Banue pa3InyHbIX




METOJOB IIpU
I/I3Y‘IGHI/II/I 6I/IOJ'IOI‘I/I‘~I€CKI/IX
00BEKTOB

JlaGoparopnast padota 2
«MexaHu3MEbI CaMOperysinumn»).

MoneKkyIspHbIIT
YPOBEHb

1-3

13

JlaGoparopnas padota 3
«OO0HapyxeHue

Jlununos, yrieBooB, OEIKOB ¢
HOMOIIIBIO
Ka4€CTBCHHBIX peaKHHfI»

JlaGoparopnas padorta 4
«Karanutudeckas akTHBHOCTh
bepMeHTOB (Ha npumepe

aMUJIa3bl)»

Knetounprit
YPOBEHB

17

JlaGoparopnas padota 5
«TexHuKa MUKPOCKOTTUPOBAHUSY.

«CpaBHEHUE CTPOEHUS KIETOK
pacTeHUi, )KUBOTHBIX T'PUOOB U
OakTepuil 01 MUKPOCKOTIOM

Ha TOTOBBIX MUKpOTIpernaparax u
UX OMUCAHUEY.

JlaGoparopnas padora 6
«Habmoaenue asmosnnsa u
NeT1a3MoJu3a B KJIeTKax

KOKHULBI JTYKa».

JlaGopaTopnas pabora 7




«IIpurortoBienue, paccMaTpUBAHUE
U ONMCaHUE

MHKPOIIPENAPATOB KIETOK
pacTeHUIN.

JlaGoparopnast pabora 8
«HaOmroneHue nBrKeHNns
[ATOTIIA3MbI Ha TIpUMEpe
JTACTA DIT0JCH.

JlaGoparopnast pabota 9
«CpaBHEHHE CTPOECHUS KIETOK
pacTeHUH, )KUBOTHBIX,

rpuOOB 1 OaKTEpHiID».

[IpakTrnueckas pabota 1 Pemenue
DIIEMEHTAPHBIX 33134 110
MOJIEKYJIIPHON OMOJIOTHH.

HToro 3a roa.

35




HOPMbI U KPUTEPUU OLIEHUBAHUA

OnenuBanue YCTHOI'O OTBE€TA yHYalllUXCH

Otmetka "'5" cTaBuTCA B Ciiydae:

1. 3HaHus, MOHUMaHUS, TIIyOMHBI YCBOCHHUSI 00YJarOIUMCs BCEro 00bEMa IMPOrpaMMHOTO MaTepHaia.

2. YMmeunus BBIJACIIATD INIABHBIC IMMOJIOKCHUA B U3YUYCHHOM MAaTCpHaJIC, HAa OCHOBAaHHUUN (i)aKTOB " IpUMEPOB O606HIaTI), ACJIaTh BBIBOABI, YCTaHABJIN BATh
MCKIPEIMETHBIC U BHYTPUIIPEAMCTHBIC CBA3H, TBOPYCCKU IMPUMCHSACT IMMOJTYYCHHBIC 3HAHUS B HEe3HAKOMOM CHUTyaluu.

3. OrcyrcTBUE OMMOOK U HEJOUYETOB MTPU BOCIIPOU3BEIEHUU U3yUYEHHOTO MaTepHalla, Py YCTHBIX OTBETAX YCTPAaHEHUE OTJEIbHBIX HETOUHOCTEH C
IIOMOIIIBIO AOTTOJTHUTECIBHBIX BOIIPOCOB YUUTCIIA, CO6J'IIO)IGHI/IC KYJIbTYPbI YCTHOI>'I peun.

Otmerka "'4":

1. 3HaHue BCEro M3y4e€HHOr0 MPOrPaMMHOT0 MaTepHaa.

2. Ymennit BBIJICIIATD I'NIABHBIC IMMOJIOKCHHUA B UI3YYCHHOM MAaTCpUali€, Ha OCHOBAHUU (baKTOB " IpUMEPOB O606H13TB, JCJ1aTh BBIBOAGI, YCTaHABJIN BATh
BHYTPUIIPEAMETHBIC CBA3H, IPUMCHATH IMMOJIYYCHHBIC 3HAHUSA HA IIPAaKTUKE.

3. He3nauutenbHble (HerpyObie) OMMOKY U HEOUETHI TPU BOCIIPOM3BEIEHNN U3yYEHHOTO MaTepHaa, COOI0IeHEe OCHOBHBIX MPABUJI KYJIbTYPbI
YCTHOM pEUH.

Otmetka "3" (YypoBEHB IIPEACTABICHHM, COYCTAIOIINXCS C AJICMEHTAMU HAYYHBIX ITOHSTHH ):

1. 3HaHKe U ycBOEHHE MaTepraia Ha ypOBHE MUHUMAJIbHBIX TPEOOBAaHUN MPOTPaMMBL, 3aTPYAHEHUE MTPU CAMOCTOATEILHOM BOCIPOU3BEICHHH,
HE0OX0IMMOCTb HE3HAYUTENILHOM MOMOIIY MPEero1aBaTesl.

2. YMeHue paboTath Ha YpOBHE BOCIIPOU3BEICHUS, 3aTPYIHEHUS IPU OTBETaX HA BUJOU3MEHEHHBIE BOIIPOCHL.

3. Hanuuwe rpy0oii ommOKu, HECKOJIBKUX HErpyOBIX MPU BOCIPOU3BEICHIHN U3YYEeHHOTO MaTeprasa, He3HAYUTEIbHOE HECOOII0/IEHIE OCHOBHBIX
MPaBUJI KyJIBTYPbl YCTHOM peuu.

Otmerka "2":

1. 3HaHKe U yCBOEHHUE MaTepuala Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBAHUN TPOTPaMMBI, OT/IEIbHbIE MPECTaBICHHUSI 00 U3yYeHHOM MaTepHare.
2. OtcyrcTBHE YMEHUI paboTaTh HA YPOBHE BOCIIPOU3BEACHUS, 3aTPYAHEHUS IPU OTBETAX HA CTAaHAAPTHBIE BOIPOCHI.

3. Hannume HeCKOJIBbKHUX TPYOBIX OLIMOOK, OOJBIIOTO YKca HErpyObIX MPH BOCIIPOU3BEACHUN U3YYEHHOTO MaTepuaa, 3HaYuTelIbHOEe HecoOTroIeHne
OCHOBHBIX ITPaBUJI KYJIbTYpPbl YCTHOU peyH.

OuneHka BbINOJHEHUS MPAKTHYECKUX (11a00paTOPHBIX) padoT.

Otmerka "S5" craBuTCS, €CIIN YYECHHUK:

1) mpaBUIIBHO OTIPEAEIHII 1IeTb OIBITA;

2) BBINOJIHWI pabOTy B OJHOM 00beMe ¢ COOMI0ICHUEM HEOO0XO0IMMOM TOCIIEJ0BATEIHOCTH MPOBEEHHS ONIBITOB U U3MEPEHHIA;

3) caMOCTOSITENIFHO U pallMOHAILHO BBIOPAI M MOArOTOBWII JUIS OIBITa HEOOX0MMOE 000pyI0BaHHE, BCE OTBITH IPOBEI B YCIOBHAX M pEXKUMAX,



o0ecreynBaroIuX MOJYyYCHNE PE3yIbTaTOB U BHIBOJIOB C HAMOOJIbIIIEH TOYHOCTHIO;

4) Hay4HO TPaMOTHO, JJOTHYHO ONuMcal HabIroAeHUs U c(OPMYIHUPOBAJ BHIBOJIBI U3 OTIBITA. B mpeacTaBieHHOM OTYeTe MPAaBUIIBHO U aKKypaTHO
BBITIOJTHWJI BCE 3aIIUCH, TaOIUIIbI, PUCYHKH, Tpa(UKH, BEIYUCICHUS U C/IETall BHIBOJIBI,

5) TposIBIIIET OPraHU3alMOHHO-TPYAOBbIE YMEHUS (ITOAEP)KUBAET YUCTOTY pabovero MecTa u MopsI0K Ha CTOJIe, SKOHOMHO HCIOJIb3YET PACXOIHbIC
MaTepuabl).

7) SKCTIEPUMEHT OCYIIECTBIISIET O TUIAHY C Y9€TOM TEXHUKH 0€30MacHOCTH U MPaBHJI PabOTHI C MaTepualiaMu 1 000pyJOBaHUEM.

OtMmertka "'4" craBuTCS, €CIIM YUECHHUK BBIIOJIHWI TpeOOBaHUs K oLeHke "5", HO:

1. OTBIT IPOBOJIUII B YCIIOBUSX, HE 00ECIIEUNBAIONINX JOCTATOYHON TOYHOCTH U3MEPEHHIA;

2. uiu ObUIO TOMYIIEHO JBa-TPU HEIOYETA;

3. wim He 6oJiee 0THOM HerpyOoi OMMMOKH M OJTHOTO HEJ0YeTa,

4. WM HKCTIEPUMEHT TPOBEJICH HE TIOTHOCTHIO;

5. WM B ONTUCAHWU HAOIIOJICHUN U3 OIBITA JOTYCTHII HETOUYHOCTH, BBIBOJIBI CZIETIAl HETIOJTHBIE.

Otmertka "3" craBuTCS, €CIIN YUCHHUK:

1. MpaBWIIBHO OTIPEICIIII IIEJTh OTBITA; PA0OTY BBIITOIHSET MTPABMIIBHO HE MEHEEe YeM HAIlOJIOBUHY, OJHAKO 00BbEM BHITIOJHECHHON YacTH TaKOB, YTO
MO3BOJISIET TIOJTYYUTh TPABHIILHBIC PE3YJIbTATHl M BBIBOIBI TT0 OCHOBHBIM, IPHHIIAIIAAIBHO BKHBIM 3a/1a4aM paOOTHI;

2. wi og00p 0060py0BaHUS, 0OBEKTOB, MATEPHATIOB, a TAKXKE Pa0OTHI ITO HAYATY OIBITA MPOBEJT C TIOMOIIBIO YUUTEIISI; HIIH B XOJI€ MPOBEICHUS
OTIbITa M U3MEpEeHUl ObLIN JOMYyIIEHb! OIMOKY B OMMMCAHUN HAOIIOeHHUM, (POPMYIHPOBaHUY BHIBOJIOB;

3. OTIBIT MPOBOJMJICS B HEPAITMOHATIBHBIX YCIIOBHUSX, YTO MPUBENIO K TOJTYYCHHUIO PE3yIbTaTOB ¢ OOJIBIIEH MOTPEITHOCTRIO; HIIH B OTYETE OBLITH
JOTYIIEHBI B OOIIEH CIIOKHOCTH He 00Jiee IBYX OITHUOOK (B 3aMUCIX SAMHUI], H3MEPEHUSIX, B BRIUUCICHUAX, rpadrKax, TabIuIax, cxeMax, 1 T./1.) He
MPUHIMIHAIBLHOTO JUIsl TAaHHOU paboThl XapakTepa, HO MOBJIMSBIINUX HA PE3YIbTaT BHIOJIHEHUS;

4. nomyckaeT TpyOyro OIIMOKY B X0JI€ IKCIIepruMeHTa (B 00BbACHEHHH, B 0(hOopMIICHIH paOOThI, B COOJIOICHUN MTPABHII TEXHUKH O€30TIaCHOCTH T pU
pabote ¢ MaTtepuaiamMu U 000pyA0BaHUEM ), KOTOpAsi UCIIPABIISCTCS 10 TPEOOBAHUIO YUUTEIIA.

Otmerka "'2" cTaBUTCA, €CJIU YYCHUK:

1. He ompeAenuII CaMOCTOSATENIBHO 1I€JIb OTBITA; BHITOJIHUI padOTy HE MOJHOCTHIO, HE TIOJrOTOBHII HYKHOE 000pYyA0BaHNHE U 00BEM BBITIOJIHEHHO i
yacTu pabOThl HE TO3BOJISIET ClIENATh IPABUIIbHBIX BHIBOJIOB;

2. U OTIBITHI, U3MEPEHUS, BEIYUCIICHUS, HAOIIOACHHS POU3BOAUIUCH HETIPABUIIBHO;

3. UM B X0J1e pabOThI U B 0TYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE B TpeOOBaHUAX K olleHKe "3";

4. nomyckaet nBe (1 6osee) TpyObie OMIMOKU B XOJI€ SKCIIEPUMEHTA, B 00BACHEHHUH, B OOPMIICHUU PaOOTHI, B COOIIOICHUH MPABUI TEXHUKHU
0€30MMacHOCTH P paboTe C BEIIeCTBAMU M 000PYI0BaHHEM, KOTOPbIE HE MOXKET UCIIPABUTH JIaXkKe 10 TPEOOBAHUIO YUUTEIS.

Ouemca CAaMOCTOATEC/IbHBIX IMCbMEHHBIX H KOHTPOJbHBIX pa60T.

Otmerka "S5" craBuTCS, €CIIN YYCHHUK:

1. BeImOSTHUI paboTy 0€3 OIMNOO0K U HEJOUETOB;

2) nonmycTui He 0oJiee 0JTHOTO HeloueTa.

Otmerka "4" cTaBUTCS, €CIM YUEHHUK BBIITOJHUI pabOTy MOJIHOCTHIO, HO TOMYCTHII B HEM:
1. He 6osee oAHOM HETPYOOI OMIMOKU M OJJTHOTO HEAO0YETa;

2. unu He OoJiee ABYX HEJOUYETOB.



Otmerka "3" cTaBUTCA, €CIIM YUCHHUK MPABUIIBHO BHITIOJIHUI HE MeHee 2/3 paboThl MM JIOMYCTHIL:

1. He 6onee MBYX TPyOBIX OMINOOK;

2. nnu He GoJiee 0IHOM TrpyOO U OJHOM HEerpyOol OMMOKH U OJJTHOTO HEJJOUYETa;

3. wm He 6oJiee ABYX-TpeX HErpyObIX OMNOOK;

4. unu oHOM HerpyOoi OMMOKU U TPEX HEIOUETOB;

5. WM TIPU OTCYTCTBUU OLIMOOK, HO MPU HAJTMYUU YETHIPEX-TISITH HEJJOUETOB.

OtMmerka "2" craBuUTCS, €CIIN YUCHUK:

1. momycTr YKCIIO OMUOOK U HEAOUETOB MPEBOCXOIAIICE HOPMY, ITPH KOTOPOI MOKET OBITh BhICTaBJIEHA OIleHKa "3";
2. WX €CITM TIPABWJIBHO BBITIOJIHUJI MEHEE MOJIOBHHBI pabOTHI.

OneHka BbINOJHEHHUS TECTOBBLIX paﬁoT o OMOJIOTHH:

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

OneHuBanye NPOEKTHOM PadoThI 10 OHOJIOTHMH

O01e TpedoBaHus K NPOEKTHOM padoTe 10 OH0JIOr M.

[IpencraBisiemMblid MPOEKT JOJKEH UMETh TUTYJIbHBIN JIUCT C YKa3aHUeM: (paMUITUU, UMEHH, OTYECTBA UCIIOJHUTEINS U PYKOBOAUTENS (€ii) MpoeKTa,
Ha3BaHME MPOEKTa, ToJa HallMCaHUs padOoThl, yKa3aHUEM LeJel U 3a7ja4 IPOEKTHOM pabOTHI.

COI[ep)KaHI/IC HpOCKTHOﬁ pa6OTBI JOJDKHO BKIIFOYATh TaKUEC Pa3JICJibl, KaK:
e BBCJICHHC, B KOTOPOM 000CHOBEIBAETCS AKTYaJIbHOCTb BLI6paHHOfI U paCCManI/IBaeMOﬁ HpO6HCMBI;
e MCCTO U BPpCM:A BbIINOJHCHUA pa6OTBI;
e KpaTKOC ONMHNCAaHUEC UCIIOJIBb3YECMbBIX MCTOAUK C CCbJIKAMU Ha UX aBTOPOB (CCJ'II/I TAaKOBBIC HeO6XOI[I/IMLI HJIA pa6OTBI WA UCIIOJIB30BaJIUCh B Heﬁ);
e CHUCTECMATU3HUPOBAHHBIC, O6pa6OTaHHBIe PE3YJIbTAThL HCCHGHOBaHHﬁ;
e  BbIBOJbI, CACIIAHHBIC IMOCJIC 3aBCPIICHUA pa6OTLI HaJ IIPOCKTOM;,

e TPAKTUYCCKOC HUCIIOJIb30BAHHUC PE3YJILTATOB IIPOCKTA,



couajibHadg 3HAYUMOCTD IPOCKTA,

npuioxenue: pororpaduu, CXembl, YEPTEXKHU, repOapuu, TAOIUIIBI CO CTATUCTHYECKUMH JAaHHBIMU U T.]1.

KpuTepun olieHKH IPOEKTOB 110 OHOJOTMH:

YETKOCTb ITOCTABJICHHOW LIEIH U 3a1a4;

TeMaTU4ecKasi aKTyaJlbHOCTb U 00BEM HUCII0JIb30BAHHOM JIMTEPATypHI;
000CHOBAaHHOCTbH BBIOPAHHBIX METOJIUK JIJIsl IIPOBEACHUS HCCIIEIOBAHNIA;
MIOJIHOTA PACKPBITUSI BEIOPAHHON TEMBI IPOEKTA;

000CHOBAHHOCTbH BBIBOJIOB U MX COOTBETCTBHUE ITOCTABJICHHBIM 3ajjauaMm;

YPOBEHbB IPEICTaBICHHbBIX JaHHbBIX, [TOJIYYEHHBIX B XOJI€ HCCIIe10BaHus BEIOpaHHOH MpooemMsbl (00beKTa), nX 00padboTka (mpu
HE0OX0IMMOCTH);

aHaJn3 MOJYYEHHBIX TaHHBIX;
Hajgu4ure B paboTe BHIBOIA WU MTPAKTUUECKUX PEKOMEHIAIN;

KadecTBO odopmiieHHs paboThl (Hammuue poTomMaTepruanoB, 3apUCOBOK, CITUCKA UCTIOIB3YEMOH JINTEpaTyphl, TepOapHBIX MaTepUAIOB K
MPOEKTaM 10 OOTaHUKE U T.1I.).

Kputepun onileHKH BbICTVILICHHS JOKJIATYHKA 110 3aIIMTE MPOeKTa:

000CHOBAHHOCTb CTPYKTYPHI I0KJIa/1a;

BbIWJICHEHHE I1aBHOTO;

MOJIHOTA PACKPBITUS BEIOPAHHON TEMAaTUKH MCCIIEI0BAHUS IIPU 3alUTE;
HCI0JIb30BaHKE HATJISTHO-UILTIOCTPATUBHOTO MaTepUaa;

KOMIIETEHTHOCTb, 3PYAUPOBAHHOCTD JOKJIAUHKa (BHICTYHAIOUIET0) U YMEHUE €ro ObICTPO OPUEHTHPOBATHCS B CBOEH paboTe Mpu OTBETax Ha
BOIPOCHI, 33/IJaBa€MbIe KOMUCCHUEH (WIeHAMU JKIOPU WIIM SKCIIEPTHON KOMHCCHEN);

YPOBCHB IPEACTABIICHUS JOKIIaZa 110 IMPOCKTY (YMGHI/IG IIOJIB30BATLCH IIPU U3JIOKCHUHU JOKJIaZga U OTBETAaX Ha BOIIPOCHI MaTCpHUalaMiu,
IOJIYYCHHBIMHU B XO/€ I/ICCJ'IG,I[OBaHI/IH), YCTKOCTDb U SICHOCTDH IIPpU OTBETAX HAa BCC BOBHUKAIOIIHUEC B XOAC NOKJIaAa BOIIPOCHI IO IIPOCKTY, YTO
ABJIACTCA HCOTBEMIIEMBIM IIOKA3aTCIJIEM CaMOCTOATCIIBbHOCTH BBITIOJTHCHUA pa6OTH 1o BBI6paHHOI7I TEMCE.



Kanenoapuo - memamuueckoe naanuposanue «bHOJIOTHA, 10 KJIIACCy

1 yac B Henes1o0, Bcero 34 4 (0a30Bblii yPOBEHbB)

Tema ypoka Kon- | Conepxanue JlomarHnee 3aganue

BO

4acoB
BBenenue. buosorus B cucteMe Hayk. 2 buonorus kak Hayka. Pa3Butre 6uosorun Kak [Tap. 1-2, 3amanue ctp. 12
OOBEKT U3ydeHHUs1 OMOJIOTHH. Hayku. Poibs 1 mecTo Onosorun. Hayunast kapTuHa

Mupa.
MeToapl HAy4HOTO IMO3HAHUS B OMOJIOTHH. 2 OCHOBHBIE METOJIbI UCCIIEAOBAHUS. Y POBHU [Tap. 3-4, Bonpocsl ctp. 37
buonornueckue cucTemMsbl U X CBOICTBA. OpraHu3alu >KMUBOM PUPOIBIL.
MonekyaspHbIi YpOBEHB: 001I1ast 2 XUMHUYECKUN COCTaB OPraHu3MOB. ATOMBI U [Tap. 5-6, coobmieHue o
xapakrtepuctrka. Heoprannueckue Mozekyabl. Boga u conu. Ilonumepsl. JUINJAX U YTJIEBOIaX
BEILIECTBA.
Jlunuael. YrieBoabl. 2 Crpoenue u GyHKINU JUMHI0B U YTIECBOIOB. [Tap. 7-8, coobuienue o 6emkax
benku. CocTaB u cTpykTypa OEIKOB. 2 Crpoenue 6enkoB. CTpykTypsl OenkoB. OyHKIIUN [Tap. 9-10, 3apanue ctp. 79
OyHKIMU OENKOB. OEJIKOB.
®depMeHThI — OMOJIOrHYECKHe 2 Crpoenue dpepmenta. Kopepmentsl. Crpoenue u ITap. 11-12, Tect ctp. 90,
Kartanu3aTopbl. HyKIIEHHOBBIE KUCIIOTHI. ocobenHoct JJHK u PHK. ®ynkiuu PHK. COOOIIIEHNE O BUTAMHMHAX,
BHpYycax




AT® u npyrue HykJI1€0THAbl. BUTaMUHBI.
Bupycsl.

Pons AT®. Butamunsl. Ctpoenue Bupycos. [lyrtu
3apakeHuH Bupycamu. IIpodunakruka.

[Tap. 13-14, noBTOpUTH
MaTepHan

8 | O6obmenue «MoJEeKYISIPHBINA YPOBEHBY O06O0IMHTh U CUCTEMATU3UPOBATH 3HAHUS 110
JAHHOMY pa3Jieny
9 | Knerounslit ypoBeHb: oOmias Mertonel usydyenus kietku. Hurtonorus. Knerounas | Ilap. 15-16, 3anonnenue
xapakrtepucTtuka. Kinerounas reopus. teopusi. CTpoeHue U GyHKIHH KICTOYHON TaOJIUIIBI
Crpoenue knetku. Kiierounas memOpana. MeMOpaHbl ¥ LIUTOTLTIA3MBI.
10 | Crpoenue kierkn. Pubocomsl. Sapo. Crtpoenue u GyHKIIUU OPTaHOUIOB KIETKH [Tap. 17-18, 3anonHeHue
Baxyomnu. JIuzocoma. DIIC. Kommekc TaOIHIIBI
lonbmxu.
11 | Crpoenue kieTku. MUTOXOHIPUH. Crpoenue u GyHKIIUHA OPraHOUJIOB KIETKH. [Tap. 19-20, 3anonHeHue
[Tnactuasl. Kiterounslie BKIIOYEHUS. CrpoeHue npoKapuoT U 3YKapuoT TaOIUIBI
Oco0eHHOCTH CTPOEHUS KIETOK MPOKAPUOT
U DYKapHoT.
12 | OOMeH BelIecTB U MPEBpaIleHHE YHEPTHU B OOMeH BelecTB. DHEPreTHUYeCKUii 0OMEH. ITap. 21-22, 3amanue ctp. 159
KJIeTKE. DHEepreTH4ecKrii 0OMeH B KIIETKE. I'mukonus. Hukn Kpe6ea.
13 | ®oTocuHTE3 U XEMOCUHTE3. Tunel nuraaus. Ctaguu dotocuntesa. Lk [Tap. 23, Bompocsr cTp. 167
KanbBuHa.
14 | TInactuaeckuit oOMeH: OMOCHHTE3 OSITKOB. I'en. 'enetnveckuit kon. Tpancnsius. [Tap. 24- 25, Bonpockl ctp. 177
Tpanckpuniusa. CuHTe3 Oenka.
15 | Jlenenue kieTku. MuTo3. Pazmuosxxenue. @a3pl MUTO3a. 3HAYEHUE MUTO3A. [Tap. 26
16 | denenue knetku. Meiios. [lonoBbie KIeTKU. Melios. ®@a3bl Melio3a. CTpoeHue noJIoBbIX KiieTok. | I[lap.27, noBroputh MaTepuan
17 | O6o0uienmne «KiaeTouHblit ypOBEHBY O000UTh U CHCTEMAaTHU3UPOBATh 3HAHUS T10

JAaHHOMY pa3acily




Kanenoapno - memamuueckoe nananuposanue «bHOJIOIHA, 11 KJZTACC»

1 yac B Henes10, Bcero 33 4 (0a30Bblii yPOBEHbB)

Ne | Tema ypoka Kon- | Conepxanue Jomarnee 3a1anue
BO
Jaco
B
1 | Opranu3MeHHbIN ypoBEHb: 0011as 2 | Croco6bl pazMHOXKeHHA. becronoe u mosoBoe [Tap. 1-2, Bompocsr cTp. 19
XapakTepucThka. PasMHoxxeHne pa3sMHOKeHue. 3HaueHue pa3MHokeHus. CTpoeHue u
opranu3moB. Pa3BuTue mojaoBbIX KIETOK. pa3BuTHE TOJIOBBIX KJIeTOK. [l070BOIM mporiecc.
OmnnonoTBOpEHHE. OnnooTBOpEHHE.
2 | UamuBuayampHOE pa3BUTHE OPraHU3MOB. 2 Onrorenes. Ilepnoipl oHTOTEHE3a. brioreHeTnuecKuit ITap. 3-4, pemenue rexHer.
buorenernueckuii 3ak0H. 3aKOHOMEPHOCTH 3ak0H. HaciencTBEeHHOCTE M NI3MEHYNBOCTE. I 'eHeTHKa Kak | 3amad
HacJeA0BaHus TPU3HAKOB. MOHOTHOpHIHOE Hayka. MOHOTHOPHIHOE CKPEIIMBAHHE.
CKpEILIMBaHHUE.
3 | AHaM3upymoIIee CKpelnBaHue. 2 HenonHoe noMuHMpoOBaHuEe. AHATU3UPYIOLIEE [Tap. 5-6, peuienue 3amay cTp.
JlurubpuHOE CKpeIBaHUE. CKpelIuBaHue. 3aKOH JUTHOPUTHOTO CKPEIIMBAHUSI. 46
4 | XpomocoMHas Teopus. ['eHeTrka moa. 2 3akoH Moprana. XpoMOCOMHasi TEOpHS [Tap. 7-8, 3aganue ctp. 62
3aKOHOMEPHOCTH U3MEHYMBOCTH. HaCJIEACTBEHHOCTH. THIIBI N3MEHYUBOCTH.
5 | OcHOBHBIE METOIbI CEJICKITUU PACTCHHH, 2 Cenexiusg. OCHOBHBIE METOIBI CEJICKIHH. [Tap.9, moBTOpPUTH MaTEpHa
YKUBOTHBIX, MUKPOOPTaHU3MOB. brnoTtexnonorus.
Buorexuonorus.
6 | [TomynsmoHHO — BUIOBOM ypOBEeHb. Buabl 2 Bupn. Ionynsuus. Kputepuu Buna. I'enodona. Passutue [Tap. 10-11, Bomipocs cTp. 96
U nonynsiuuu. PazButue 3BOIOIMOHHBIX 3BOJIIOIIMOHHBIX uaeil. Teopus JlapBuHa.
HIEen.
7 | JABMKyIIMe CUITBI BOTIOIUH, UX BIUSHUE 2 Myranuonnsiii mpouecc. [peiid renos. Uzomsius. [Tap. 12-13, moxaror.
Ha reHooH I nomynsuuu. EctecTBeHHbII EctectBennslit 0T60p. @OpMBI €CTECTBEHHOTO O0TOOPA. coo0IieHue
0oTOOp Kak (GaKTOp IBOIIOIUH.
8 | MuKpO3BOIIONHS U MAaKPO3BOJIIOLIHUS. 2 | Cnoco6bl BH1000pa30oBaHus. ITap. 14-15, 3ananue ctp. 125

HaHpaBJ’ICHI/IH 9BOJIIOIIMH.

Konseprenuus. Makpo3BotoLus.
Apomopdo3z. Unnoamanrammm.




[erenepanus.

9 | [lpununs! knaccudukanuu. CucreMaTHKa. Cospemennas knaccudukarus. CucreMaTHka. [Tap. 16
O6o06menne «[lomynauoHHO — BUIOBOK O600UUTh U CHCTEMAaTU3UPOBAThH 3HAHUA 110 JAHHOMY
YPOBEHB)» pasneny
1 | Okocucremublii ypoBeHb. Cpenia 0OUTaHMS Cpena oburanus opraau3mMoB. DkoJjiorndeckue gaktopel. | [lap. 17-18, Bompock! cTp. 148
0 | opraHu3MoB. DKOJOTHYECKHE (DAKTOPHI. Ananrauus. TonepantHocTb. broneHos.
DKOJIOTHYECKHE COOOIECTBaA.
1 | Buasl B3aMMOOTHOIIICHUN OPraHU3MOB B DKOJIOTHYECKHE B3aMMO/ICUCTBHS OPraHU3MOB. [Tap. 19-20, 3aganue B TeTpaau
1 | sxocucrteme. DKOJOrMYecKask HUIIA. DKoJIoTH4ecKasi HUIIA.
1 | [Iumessle cB43M B 3kocucteme. KpyroBopot OOwmeH BemecTB U 3Hepruei. [uiessie cBs3u. [Tap. 21-22, cocTaBUThH
2 | BENIECTB M SHEPTHH B IKOCHUCTEME. Okonorudeckue nupamuabl. KpyroBopot BemecTs. MUIIEBYIO LENb
1 | Dkonoruyeckas CyKIeCCHs. Cykueccusi. Ctaauu CyKIECCHH. [Tap. 23, Bompocsl ctp. 185
3
1 | Buocdepnsriit ypoeHs. Yuenue B.U. buocdepa. Yuenne o 6uochepe. KpyrosopoT BermiecTs. [Tap. 24-25, cooOmieHus
4 | Bepuanackoro o 6uocdepe. Kpyrosopot
BelecTB B onocdepe.
1 | OBomronusa 6uocdepsl. [Iporcxoxaenne Dranbl pa3BuTHsI ouochepsl. [ 'umoTess o [Tap. 26-27, cooOmieHus
5 | xwu3uu Ha 3emite. MPOUCXOKICHUY KU3HU Ha 3eMII€.
1 | OcHOBHBIC 3TaITBI YBOJIIOIIMT DTanbl pa3BUTUS OPTAHUYECKOTO MUPA. [Tap. 28, coobmenus
6 | opranmyeckoro Mupa Ha 3emiie.
1 | OBomronus yenoBeka. Posib yenoBeka B [Ipoucxoxaenue yenoeka. Posb yenoBeka B pupoie. ITap. 29-30
7 | 6uocdepe.
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