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Pabouas mporpamma cocraBieHa Ha ocHoBe DenepanabHOro I'ocy1apcTBEHHOTO CTaHAapTa, MPOTPAMMBI TI0
Ouonoruu ay1st 001Ie00pazoBaTeabHBIX MKOI (cOopHUK buonorus. Paboune nporpammer. [Ipenqmernas
nuHAS yu4eOHUKOB «JIunus xxu3amny». 10—11 xinacesl: yue6. mocobue s
o0m1eo0pa3oBaTenbHBIX. Opranu3anuii: 6a3ossiit ypoeHs / B. B. [laceunux, I'. I'. llIsenio, T. M. Edumosa.
— M. : [Ipocsemenue, 2017), noaHOCTHIO OTpaxkarolel coaep:xkanue [IpumepHoii mporpaMMmsl, ¢
JOTIOJTHEHUSIMH, HE TIPEBBIIIAIOIIMME TPpeOOBaHUS K YPOBHIO MOArOTOBKH oOydaromuxcs ¢ yuetom OOIT

COO.

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

denepanbHbIN TOCYIapCTBEHHBIA 00pa30BaTeNIbHBINA CTAHIAPT CPEIHEro 00IIero 00pa3oBaHus

(yTB. mpuka3zoM MunmcTepcTBa oOpa3zoBanus U Hayku PD ot 17 mas 2012 r. N 413). [ToamyskT 6
n3MeHeH ¢ 7 aBrycra 2017 r. - [Ipuka3z MunoOpuayku Poccun ot 29 urons 2017 r. N 613
®enepanbhblil 3ak0H PO o1 29.12.2012 Ne 273-03 "O06 obpazoBanuu B Poccuiickoit denepanuny,
cr. 2, 1. 9;

®denepanbHbIN TOCYIapCTBEHHBIH 00pa30BaTeNIbHBIN CTAaHIAPT;

nuceMo MuHucteperBa o6pazoBanus U Hayku PO ot 19 anpens 2011 r. Ne 03-255 «O BBeneHuun
(dhenepanbHOro roCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa 00IIEero 00pa3oBaHUSY;
(benepanbHbIi IepeyeHb Y4eOHUKOB, PEKOMEHJ0BaHHBIX MUHUCTEpCTBOM 00pazoBaHus U Hayku PO
K MCTIOJIb30BaHUIO B 00pa30BaTEILHOM MPOIEcce B 00IIe00pa30BaTebHBIX YUpexAeHU X, Ha 2019-
2020 rr., mp. MunncrepcTBa oOpazoBanus u Hayku PO Ne 345 ot 28.12.2018

npuka3 MunucrepctBa oopazoBanus u Hayku PO Ne 1577 ot 31.12.2015 r. «O BHeceHuun
n3menenuii B ®I'OC OO0, yrBep:kaAEHHBIN npukazoM MuHucTepcTBa oOpazoBaHus u Hayku PO ot
17.12.2010 . Ne 1897»;

OCHOBHOM 00pa3oBaTeIbHOM MporpaMMoii cpemHero (moiaHoro) obmero oopazosanuss MbOY COIII
Ne 33

yaeOnbM mranoM MbOY COIINe 33;

Ha OCHOBC:

e IIporpamma: [Iporpamma o 6uonoruu s 001eoopa3oBaTENbHBIX MIKOJI (COOpHUK brosorus.
Pa6oune nporpammel. [Ipenmernas muanst yaeOHuKoB «JIuaus sxu3an». 10—11 kimaccrr: yueo.
nocobwue 115 001eoOpazoBaTeNbHBIX. OpraHu3aluii: 6a3oBbii ypoBeHb / B. B. Tlaceunuk, I'. T'.
[Benos, T. M. EbumoBa. — M. : [Ipocsemenue, 2017

e VueOnuk: buonorus. O6mas 6uonorus. 10-11 ki.: yaeOHUK 17151 00111€00pa30BaTEIBHBIX
yupexxaennii / A.A.Kamenckuii, B.B.Ilaceunnk, A.M.Pybuos: - M., [IpocBemenue. 2019 .


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

ITOACHUTEJIbHAA 3AITMCKA

PaGouas mporpamma pa3paboTaHa Ha OCHOBE aBTOPCKOW MPOTPAMMBI 110 OMOJIOTHH IS
o0mieoOpa3oBarenbHbIX KO (cOopHUK buosnorus. Paboune nporpammel. [IpenmerHas nuaus
yueOHuKOB «JInmans xm3am». 10—11 xnacesl: yue0. mocobue s 001meo0pa3oBaTebHBIX. OpraHU3aHI:
6a3oBbIii ypoBenb / B. B. [laceunuk, I'. I'. llIBenos, T. M. E¢pumoBa. — M. : [Ipocsemenue, 2017 u
peanu3yeTcs IpH UCTOJIb30BaHNU yueOHNKOB «buosorus. 10 kinace» u «buonorus. 11 kmace» noa
penakmueii mpodeccopa B. B. [Taceunnka. [Iporpamma cocraBiieHa B COOTBETCTBUH ¢ TPEOOBAHUSIMU K
pe3yibTaTaM CpeHero o0IIero o0pazoBaHus, YTBEpKACHHBIMUA DeiepaibHbIM rocy1apCTBEHHBIM
00pa3oBaTebHBIM CTAHIAPTOM CPEIHETr0
o0m1ero o0pa3oBaHuUs.

[Tporpamma pa3paboTana ¢ yu€ToM aKTyaJIbHBIX 33]1a4 O0YUEHHUS, BOCIIUTAHUS U PA3BUTHS 00yUJarOIINXCS.
[Tporpamma y4uTBIBAET YCIOBHSI, HEOOXOIUMBIE ISl Pa3BUTHUS JIMYHOCTHBIX M TO3HABATEIBHBIX KAUeCTB
00yJaronuxcs.

[Tporpamma BriIrO9aeT 00s3aTENBHYIO YAaCTh YU€OHOTO Kypca, U310KeHHYyI0 B «[IpuMepHOit OCHOBHOM
00pazoBaTesIbHOM MTporpaMme 1o OWOJIOTUU Ha YPOBHE CPEAHEro 00Iero 0opa3oBaHus» U paccynuTaHa Ha
70 yacoB. B mporpamMme coJiep>KuUTCs MpUMEpHbIH epedeHb Ja00paTOPHBIX U IPAKTUUECKUX paboT, He
BCE M3 KOTOPBIX 00s3aTEIBHBI JIJISl BHITIOTHEHHUS. YUUTEb MOXKET BEIOPATh U3 HUX T€, LIS IPOBEICHUS
KOTOPBIX €CTh COOTBETCTBYIOIIUE YCIIOBUS B IITKOJIE.

OcBoeHue MporpaMMBbI IO OUOJIOTHH 00ECTIEUnBaET OBJIAICHHE OCHOBAMH Y4eOHO-HCCIIeIOBATENbCKOM
JeSTeTbHOCTH, HAYYHBIMUA METOJAMU PEIICHHUS PA3TMYHBIX TEOPETHUECKUX M MPAKTHYECKHX 3a/1a4.
N3yuenune 6mosiornu Ha 6a30BOM YpOBHE OPHEHTHUPOBAHO HA oOecrieueHne o01eoopa3oBaTebHON 1
OOMIEKYIbTYPHON TIOJITOTOBKH BBIITYCKHUKOB.

Ha 6a30BoM ypoBHe usyuenue npeamera «buonorusy», B yactTu popMHpoBaHUS y 00ydaromUXCsi HAYYHOTO
MHPOBO33PEHHUS, OCBOEHUS OOIIEHAYYHBIX METO/IOB, OCBOEHUS MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHM, OCHOBAHO Ha MEXIPEIMETHBIX CBS3SX C MpeaMeTaMu 00y1acTell eCTeCTBEHHbIX,

MaTeMaTHYeCKUX U TYMaHUTapHbBIX HAYK.

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEAMETA

B cucreme ecrecTBeHHO-HayqHOTO 00pa30BaHUs OMOJIOTHS KaK ydeOHBII IpeIMeT 3aHUMAaeT Ba)KHOE MECTO
B ()OPMHPOBAHNU: HAYIHOW KapTUHBI MUPA; GYHKIIHOHAIBHOM I'PaMOTHOCTH, HEOOXOJMMOM ISt
MIOBCE/THEBHOM KM3HM; HABBIKOB 3/I0POBOTO M OE30IIaCHOTO JUIS YEIOBEKa U OKPYKAIOIIEH Cpebl

00pa3a >KU3HH; FKOJIOTUIECKOTO CO3HAHMUS; [IEGHHOCTHOTO OTHOIIEHHS K )KHUBOW IPHPO/IC U YETIOBEKY;
COOCTBEHHOM MO3UIMH TI0 OTHOIICHHIO K OMOJIOTHYecKor MH(pOpMaNny, MOJIydaeMOi U3 Pa3HbIX
UCTOYHHKOB. M3ydeHne OMOI0run co3maet yciuoBus i (GOPMHUPOBAHUS Y 00YJaIOIIUXCS
MHTEJUICKTYaJIbHBIX, IPAXKJAHCKUX, KOMMYHHKAIIMOHHBIX U HH(POPMAITHOHHBIX KOMIIETCHIINH.

N3ydenue kypca «buonorus» B crapiiei IIKoje HarpaBIeHHO Ha PEHIeHUE CISTYIOIUX 3a1ay:

1) popmupoBanue cuCTEMbI OHOJIOTUYECKUX 3HAHUH KaKk KOMIIOHEHTa €CTeCTBEHHO-HAYYHON KapTHHBI
MUpA;

2) pa3BUTHE JIMYHOCTH O0YYaIONINXCSl, X HHTEIUICKTYaJIbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
(dopMupoBaHHE Y HUX T'YMaHUCTHUYECKUX OTHOIIEHUN U IKOJIOTHUECKH 11€7IeCO00Pa3HOT0 MOBEACHUS B OBITY
U TPYJOBOH JIeATETbHOCTH;

3) BeIpaOOTKY MOHUMAaHUs OOIIECTBEHHOH MOTPEOHOCTH B pa3BUTHH OMOJIOTHH, a TaKkKe GOPMHUPOBaHUE
OTHOIIEHMSI K OMOJIOTUH KaK BO3MOXKHOM 06J1acTu OyayIiel IpakTH4eCKOH e TeTbHOCTH.

Ilesin Guonoruueckoro oOpa3oBaHus B cTapiiel mkoje GopMyaUpyrOTCS Ha HECKOJIbKUX YPOBHSX:
rJ100aIbHOM, METANpPeIMETHOM, TMYHOCTHOM M MPEIMETHOM, HAa YpOBHE TpeOOBaHMM K pe3yJbTaTaM
OCBOEHHMS COJIEPKAHUS IPEIMETHBIX IPOTPaMM.

I'moGanpHbIe 11U OMOJIOTHYECKOTO 00pa30BaHus SBJISAIOTCS OOIMMHU JUIE OCHOBHOM U CTapIieil NIKOJIbI
U OTPEJIEIISIOTCS COLMATbHBIMU TPEOOBAaHUAMH, B TOM YHUCIIE U3MEHEHHUEM COLMAIBHOM CUTYalluH Pa3BUTHS
— pocToM HH(OPMAIIMOHHBIX TIEepErpy30K, H3MEHEHHUEM XapakTepa 1 CIocOO0B OOLIEHHS U COLMATbHBIX
B3aUMOIEHCTBHI (00BEMBI U CTIOCOOBI MOTyUeHHs] MH()OPMAITH MTOPOXKIAIOT Psii 0COOEHHOCTEHN pa3BUTHS



COBPEMEHHBIX MOAPOCTKOB). Harboiee mpoiyKTHBHBIMHU JJIS1 PEIICHUS 33/1a4 Pa3BUTHS MIOIPOCTKA
SIBIISIFOTCS COIIMOMOpAJIbHAsT U MHTEJUIEKTyalbHask B3POCIOCTb.

[Tomumo 3TOTO, TII06ANBHBIE LENH (GOPMYIUPYIOTCS C YUETOM PACCMOTPEHUST OHOIOTUYECKOTO
00pa3oBaHuUs KaKk KOMIIOHEHTAa CUCTEMbI 00pa30BaHus B 1I€JIOM, TIOATOMY OHU SIBJISIOTCS Hanbosee o0mmuMu
Y COIMANIHO 3HAYMMBIMH.

C y4€roMm BbIIIEHA3BAHHBIX [TOJIX0A0B TTI00ATBHBIMU HETSAMH OHOJIOTUYECKOTO
00pa3oBaHUs SABJISIOTCS:

— COLMAIU3ANMSA 00YyJaIOMMXCsI KaK BXOXKJICHHE B MUP KYJIbTYPHI U COIMATbHBIX OTHOLICHHH,

oOecrieunBaroIee BKIIOUECHUE YJauXcs B Ty HIIM WHYIO TPYIITY JINOO OOITHOCTh — HOCHUTENS €€ HOPM,

[IEHHOCTEW, OPHEHTAIHIA, 0CBaNBAEMBIX B MTPOIIECCE 3HAKOMCTBA C MUPOM KHUBOW MIPUPOIBI;

— NpUOOIIEeHHe K TO3HABATEIHHON KYIBTYpE KaK CUCTEME NIO3HABATENIbHBIX (HAYYHBIX) IIEHHOCTEH,

HAaKOTUICHHBIX O00IIECTBOM B chepe OMOIOTUYECKON HAYKH.

[Tomumo 3TOTO, OMONOTHYECKOE 0Opa30BaHKE HA CTapIlIel CTYIIEHH MPU3BAHO 0OCCTIICUHTD:

— OPHEHTAIMIO B CHCTEME 3THYECKUX HOPM M LIEHHOCTEW OTHOCHUTEIILHO METOJIOB, PE3YJIbTATOB U

JOCTHUKEHUIN COBPEMEHHOM OMOJIOTMUECKO HayKH;

— pa3BHUTHe NO3HABATEIBHBIX KQYeCTB JIMYHOCTH, B TOM YHCJIE TIO3HABATEILHBIX HHTEPECOB K N3yUCHHIO

00mMX OMOJOTHUECKUX 3aKOHOMEPHOCTEH M CaMOMYy TIPOIECCY HAyYHOTO TIO3HAHUS;

— oBJIaJleHHe y4eOHO-TT03HABATEIHHBIMH U [IEHHOCTHO-CMBICJIOBBIMH KOMIIETEHTHOCTSIMH JIJIS

(hopMUpOBaHHS IO3HABATEIFHOW U HPABCTBEHHOW KYJIBTYPBI, HAYYHOTO MHPOBO33PEHHUS, a TAKXKE

METOJIOJIOTHEH OMOJIOTHIECKOTO IKCIIEPUMEHTA U 3JIEMEHTapPHBIMH METOAAMU OMOJIOTUIECKUX

HCCIEIOBAaHNH;

— ¢opMHpPOBaHHE YKOJIOTHUIECKOTO CO3HAHUS, IEHHOCTHOTO OTHOIIICHUS K KUBOU MPHUPOJIE U YETOBEKY.
MECTO KYPCA BUOJIOI'M1 B YUEBHOM ITJIAHE

Jlannas paboyas mporpaMma paccuyuTaHa Ha IIPOBEICHNE | Yaca KJIAaCCHBIX 3aHATHI B HEJICIIO MPH
M3y4deHuu npeameta B Teuenne nByx JeT (10 u 11 xmaccer). Obmiee yncio yueOHBIX 4acoB 3a 2 roja
o0y4enus coctaniseT 68 4, u3 Hux 34 4 (1 u B Hegento) B 10 knacce, 34 4 (1 1 B Henmento) B 11 kimacce.

Kypcy Guosoruu Ha CTyneHu cpeaHero ooiero 00pa3oBaHus MPEANIeCTBYET Kype OMOIOTHH,
BKJTIOUAIOUTUH dJIeMEHTapHbIe CBEICHHUS 00 OCHOBHBIX OHoIornueckux oobekTax. Coaepikanue Kypca
OMOJIOTHH B OCHOBHOM IIIKOJIE, CITY)KUT OCHOBOM ISl M3YYCHHsI OOITUX OMOJIOTUUECKHUX
3aKOHOMEPHOCTEH, TeOpuil, 3aKOHOB, THUIOTE3 B CTapIICH 1IKOJIE, I/ie 0c000e 3HAaUeHHE TPHOOPETaIOT
MHPOBO33PEHYECKUE, TEOPETUUECKUE TTOHSATHSI.

Takum 06paszoM, cojiepkanue Kypca OMOJIOTHH B CTapliiel 1mKkose, 6ojiee OJTHO pacKpbIBaeT o0Ire
OMOJIOTMYECKHE 3aKOHOMEPHOCTH, MPOSIBIIIOMINECS HA Pa3HbIX YPOBHAX OPraHU3alUU KUBOU MIPUPOIBI.

YueOnuk: buonorus. O6mas 6uonorus. 10-11 xi1.: yueOHUK At 00111€00pa30BaTENbHBIX YUPEKACHUMN /
A.A.Kamenckuit, B.B.ITaceunnk, A.M.Py6roB: - M., IIpocsemenue. 2019 .

PE3VJIBTATBI OCBOEHHMA KYPCA BMOJIOI' NN

JlesaTenbHOCTh 00Pa30BaTEILHOTO YUpexKJIeHHsI 00111ero 06pa3oBaHus B 00y4eHUU OUOJIOTUH B CpeHEN
(mosHOM) 1mIKOJIe A0JKHA OBITh HaNpaBiieHa Ha JOCTHXKEHHE 00yJaroIMMUCS CIeTyIOUINX JHYHOCTHBIX
pe3yJIbTATOB!

1) peanu3anuu 3THYECKUX YCTAHOBOK IO OTHOIICHHUIO K OMOJIOTHYECKUM OTKPBITUSAM, UCCIIEAOBAHUAM U X
pe3yabpTaTam;

2) nmpU3HaHUS BBICOKOM IIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUAX, 3I0POBbs CBOETO M JPYTUX JIIOJEH,
peanu3aliy yCTaHOBOK 3JI0POBOTO 00pa3a KU3HU;

3) copMHPOBAHHOCTH MMO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA MOJydeHHE HOBOTO 3HAHUS B 00JIaCTH
O1O0JIOTHH B CBSI3M ¢ Oynyieil npogeccuoHanbHOM NesTeTbHOCTHIO UM OBITOBBIMH NPOOJIEMaMH,
CBSI3aHHBIMU C COXPaHEHHEM COOCTBEHHOTO 3JI0POBbsI U SKOJIOIMUYECKOW O€30IacCHOCTH.



MeTtanpeaMeTHbIMHU Pe3yJIbTATAMM OCBOCHHUS BBIITYCKHUKAMU CTapIIei K06l 0a30BOT0O Kypca
OHMOJIOTHH SIBJISTFOTCSL:

1) oBrageHue COCTABISAIOMNMU HCCIE0BATENBCKON M IPOSKTHOM AEATENbHOCTH, BKIIIOYasi YMEHHUS BUIETh
po0sieMy, CTaBUTh BOIIPOCHI, BBIABUIaTh TUIIOTE3bI, 1aBaTh ONPEACICHHS MOHATUSIM, KIIacCU(PUIUpOBaTh,
Ha0JI0/1aTh, MPOBOANTH AKCIIEPUMEHTHI, IeIaTh BBIBOABI U 3aKIIIOYECHUS, CTPYKTYpUPOBATh MaTepHall,
OOBSICHATD, I0Ka3bIBATh, 3AIIUIATH CBOU HJICH;

2) ymenwust paboTaTh ¢ pa3HIMU HCTOYHUKAMH OMOJIOTHYECKONW HHPOPMALIUH: HAXOIUTh OMOJIOTHYECKYIO
MH(GOPMAIIHIO B PA3IIMYHBIX HCTOUYHHUKAX (TEKCTe ydyeOHMKa, HAYYHO-TIOMYJISIPHOM JIUTEparype,
OMOJIOTUYECKUX CIOBAPSIX M CIIPABOYHUKAX), aHATM3UPOBATh U OLEHUBATH MH(POPMALIHIO,
peoOpa3oBBIBATh HH(OPMAIIHIO U3 OJTHOW (JOPMBI B APYTYIO;

3) cocOGHOCTH BEIOUPATH IIEJIEBHIE U CMBICJIOBBIE YCTAHOBKH B CBOMX JICHCTBUSAX U TIOCTYIKAaX MO
OTHOIIEHHIO K KUBOW MPUPOJIE, CBOEMY 30POBBIO U 3[J0POBBIO OKPYKAIOIINX;

4) yMeHMsI a[IeKBaTHO UCIIOJIb30BaTh pEUEBbIe CPECTBA ISl IUCKYCCUU U apTYMEHTAIIUN CBOEH MO3UIIHNH,
CpaBHUBATH pa3HbIe TOUKH 3PEHHsI, ApTyMEHTHPOBATH CBOIO TOUKY 3PEHHSI, OTCTAUBATh CBOIO MO3UIIHIO.
IIpeaMeTHbIMU pe3yabTaTaMHU OCBOCHHS BBITYCKHUKAMH CTApIICH IIKOJIBI Kypca OMOJIOTHH $a30BOT0
YPOBHSI SIBJISIFOTCS:

B noznasamenvnoii (unmennekmyanwvhoii) cgpepe:

1) xapakTepucTrKa cofepKaHusl ONOJIOTUYECKUX TeOpUi (KI€TOUHast, SBOJIIOLIMOHHAs Teopust [JapBuHa);
yuenusi Bepnazackoro o 6uocdepe; 3akoHOB MeHiens1, 3aKOHOMEPHOCTEH N3MEHYMBOCTH;, BKJIa1a
BBIJIAIOIINXCS YUYEHBIX B pa3BUTHE OMOJIOTHYCCKON HAYKH;

2) BBIJICIIEHUE CYNIECTBEHHBIX MMPU3HAKOB OMOJIOTHYECKHX 00BEKTOB (KJIETOK: PACTHTEIBHBIX M KHUBOTHBIX,
TOSIICPHBIX U SACPHBIX, TIOJOBBIX M COMATHYECKUX; OPTaHU3MOB: OJTHOKIIETOYHBIX U MHOTOKJIETOUHBIX;
BHJIOB, DKOCHCTEM, OHocdepbl) 1 TporieccoB (0OMEH BEIIeCcTB, pa3MHOKEHHUE, JICICHUE KIETKH,
OTIOJIOTBOPEHHE, ICHCTBUE NCKYCCTBEHHOTO M €CTECTBEHHOTO OTOOPOB,

(hopMupOBaHHUE PUCTIOCOOIEHHOCTH, 00pa30BaHNUE BHIOB, KPYrOBOPOT BEIIECTB M MPEBPAICHUS

SHEPTHUH B DKOCUCTEMaxX U omocdepe);

3) oObsicHEHUE PO OMOJIOTHH B (POPMUPOBAHUH HAYYHOTO MUPOBO33PEHUS; BKIIaa OMOJIOTUYECKUX
Teopuii B GOPMUPOBAHHUE COBPEMEHHOM €CTECTBEHHO- HayYHOM KapTUHBI MUPA; OTPULIATEIHHOTO BIHSHUS
QJIKOT0JIsl, HUKOTUHA, HAPKOTUYECKUX BEUIECTB HA Pa3BUTHE YEJIOBEKA; BIUSAHUS MyTareHOB Ha OPraHUu3M
YeJI0BEKa, IKOJIOTHYECKUX (DaKTOPOB HAa OPraHU3Mbl; IPUUUH SBOJIIOIUH, U3MEHSIEMOCTH BUJIOB, HAPYIICHHM
pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX 3a00JIEBaHUM, MyTallUi{, YCTOMYUBOCTU U CMEHBI SKOCHUCTEM;

4) npuBesieHNE JOKA3aTENIbCTB (apryMeHTAllMsl) €AMHCTBA )KUBOM M HEKUBOM MPUPOJIBI, POJCTBA KUBBIX
OpraHU3MOB; B3aUMOCBSI3€l OPraHU3MOB U OKPYXKAIOIIeH cpe/ibl; HEOOXOAUMOCTH COXpaHEHUS
MHOT000pa3us BUJIOB;

5) yMeHHE T0JIb30BaThCsI OMOJIOTHUECKOW TEPMUHOJIOTHEH 1 CHMBOJIUKOM;

6) pelieHue IeMEHTapHBIX OMOJIOTMYECKUX 33/1a4; COCTABICHUE 3JIEMEHTAPHBIX CXEM CKPEIIMBAHUS U CXEM
MepeHoca BEIIECTB U HHEPTHH B KOCUCTeMaX (IIeMH MUTaHUS);

7) onricanue ocobeii BUIOB 10 MOP(HOIOTUUECKOMY KPUTEPHIO;

8) BBISIBIIEHHE U3MEHYMBOCTHU, IPUCIIOCOOICHUN OPraHU3MOB K Cpefie OOUTaHMsl, UICTOUHUKOB MYTareHOB B
OKpYy>Karolei cpeae (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUN B KOCHCTEMAaxX CBOEH MECTHOCTH; H3MEHEHH
B 9KOCHCTEMaxX Ha OMOJIOTUYECKUX MOJIEIISX;

9) cpaBHeHHE OHOIOTHYECKIX OOBEKTOB (XMMUYECKHI COCTAB TEJ JKUBOU U HEXKUBOW IMPUPOIBI, 3aPOIBIIIT
YeJioBeKa U APYrux MICKOMUTAIOIIMX, TPUPOIHBIE S3KOCUCTEMBI U arpo3KOCHUCTEMbI CBOEH MECTHOCTH),
MIPOIIECCOB (€CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOPBI, IOJIOBOE U OECIONI0e Pa3MHOXKEHNUS) U
(hopMyIUpOBKa BHIBOJIOB HA OCHOBE CPaBHEHHSL.

B yennocmmno-opuenmayuonnoit cghepe:

1) aHanmu3 ¥ OIIEHKA Pa3JINYHBIX TUIIOTE3 CYIIHOCTH KU3HH, IPOMCXOXKACHUE YEJIOBEKAa U BOSHUKHOBEHHE
KHU3HH, TTI00AJIBHBIX 9KOJIOTHYECKUX MTPOOJIEM U IyTel UX pelIeHus, MOCIeICTBUNA COOCTBEHHON
JeATeIbHOCTH B OKpYXKarole cpeze; 0Moiornueckoi HHGpopMaIum, mojyqaeMoi U3 pa3HbIX HCTOYHUKOB;
2) olIeHKa ATUYECKHUX ACMEKTOB HEKOTOPBIX MCCIeI0OBaHUN B 00JIaCTH OMOTEXHOJIOTUH (KJIOHUPOBAaHHUE,
HCKYCCTBEHHOE OIUIOI0TBOPEHUE, HAIIPABJICHHOE U3MEHEHUE FeHOMA).

B cpepe mpyooeoii deamenvnocmu: OBNaicHNE YMEHUSIMH U HABBIKAMH TIOCTAHOBKU OMOJIOTHUECKUX
HKCIIEPUMEHTOB M OOBSICHEHHUS UX PE3YJIbTaTOB.



B cehpepe ghuzuueckoii oeamenvrnocmu: o060cHOBaHUE U COONIOIEHIE MEP MPODUIAKTUKYA BUPYCHBIX
3a00JIeBaHM, BPEAHBIX PUBBIYCK (KypEeHHUE, YIIOTpeOIeHHE aIKOTO0JIsl, HAPKOMAaHMS ); IPAaBUJI IOBECHUS B
OKpYKarollen cpere.

COAEPXAHUE KYPCA BUOJIOI'NN 10 knacc
Buosnorus kak KoMILIeKC HAYK O *KUBOI pupoe
buonorus xak koMIUIEKCHast HayKa, METO/Ibl HAYYHOI'O [TO3HAHUS, UCIIOIb3YEMbIE B OMOJIOTHH.
Cospemennvie Hanpasnenus 6 buonoeuu. Poib 6uonoruu B GopMupoBaHUK COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, MPAKTHYECKOE 3HAYCHNE ONOJIOTHYECKUX 3HaHUH. bronornyeckne CHCTEMBI Kak MPEeMET N3ydeHHS
OnoJsIorHH.
CTpyKTypHBIe H (PYHKIIHOHAJIbHbIEC OCHOBBI KU3HU

MounexynsipHble OCHOBBI kU3HHU. Heoprannueckue BemiecTa, ux 3HayeHue. OpraHnueckue BelecTBa
(yrieBoJpl, TUMUBI, OETIKU, HYKJIEMHOBBIE KUCIO0Thl, AT®) 1 ux 3HaueHue. buononumepsl. Jpyeue
opzanuueckue geujecmea knemku. Hanomexnonozuu 6 ouono2uu.

[{uronorus, MeToAbI HUTOJOTHU. POJIb KIIETOUYHOM TEOPUHU B CTAHOBJIEHUU COBPEMEHHOM €CTECTBEHHO-
Hay4yHOU kapTuHbI Mupa. Kinetku npokapuot u 3ykapuoT. OCHOBHBIE YaCTH U OPraHOMIbI KJIETKH, UX
(GyHKIMH.

Bupycel — HexsieTouHas opma KU3HU, MEpbl TPOPUIAKTUKHA BUPYCHBIX 3a00JIEBAHUH.

KusnenesarensHOCTh KneTku. IlmacTuaecknii ooMeH. oToCHHTE3, XeMOCHHTE3. brocuHTe3 Oenka.
DHepreruyeckuii oOMeH. XpaHeHue, epeiadya U peaau3alns HaclaeICTBEHHOW HH(OpMAalUY B KIIETKE.
I'enetnueckuit koa. I'eH, reHoM. ['enomuxa. Bruanue HapkoeeHHbIx 6ewyecme Ha NPOYeccsl 6 Kiemke.

Knetounsrii nuki: uatepdasa u aeneHue. Mutos3 u meiios, ux 3HaueHue. ComaTuyeckue u nojoBble
KIIETKU.

Opranusm
Opranusm — eIMHOE LIeJI0e.
KuznenestenbHOCTh Opranu3ma. Perymsius GyHKiui opraHu3Ma, TOMeocTas.

Pasmuosxenne oprann3mMoB (6ecrosioe u 1mojoBoe). Cnocoodwvl pazmHOMCeHUs Y pACMEHUU U HCUBOTHBIX.
NunuBuayanpHOE pa3BuTHE opranu3Ma (oHToreHe3). [IpuunHbl HapymeHnid pa3BuTHs. PernpoaykTuBHOE
3/10pOBbE YEJIOBEKA; MOCIEACTBHS BIUSHUS AIKOTOJIsl, HIKOTHHA, HAPKOTUYECKHUX BEIIECTB
Ha AMOpHOHAJIBLHOE pa3BUTHUE uenoBeKa. KusneHnnvle Yyukivl pasHvlXx 2pYnn 0peaHu3Mos.

I'enetuka, MeTo1bl reHETUKH. [ eHeTHUeCKas TEPMHUHOJIOTHS U CUMBOJIMKA. 3aKOHBI HACIECTBEHHOCTH [
Menaens. XpomocoMHasi Teopus HacieacTBeHHOCTU. Onpenenenue nosa. CHerieHHOe ¢ 0JIOM
HacJeJ0BaHUE.

I'eneruka yenoBeka. Hacnencrsennble 3a00eBaHus YeI0BeKa U UX TPeayNpekaeHIe. DTHUECKUe
aCreKThl B 00JIaCTH METUIIUHCKOM FeHETHKH.

I'enotun u cpena. HenacneacrsenHas n3MeHUMBOCTh. HacnencTBeHHas K3MEHYUBOCTh. MyTaruu.
MyrareHsl, UX BIUSHUE HA 3I0POBbE YETIOBEKA.

JloMecTtukanus u cenekuus. Metopl cenekiun. buotexunonorus, e€ HanpaBIeHUs U MEPCIEKTUBBI
pasBurus. buobezonacrnocme.
Teopusi 3BOJIIOLMH

Pa3Buture 3BONMIONMOHHBIX UAEH, 3BoonMOHHasA Teopus Y. J[apeuna. CuHTEeTHYECKAs TEOPUs IBOJIIOLINH.
CBueTenbCcTBa 3BOJIIOLMH KUBOM MPUPOIbl. MUKPOIBOIIIOIUS U MAaKPOIBOJIIOIMS. Bul, ero kputepuu.
[Momymsitust — >neMeHTapHas eAMHUIIA YBOJIIONNH. JIBIIKYILIME CHITBI DBOJIOINH, UX BIHMSIHHE HA TeHO(DOHT
nonynsauuu. HanpasieHus 3BOITIOLNH.

MHuoroo6pa3ue opraHu3MOB Kak pe3yabTaT dBOMIONUH. [[puHIUIBI Ki1accu(UKaluy, CHCTEMaTHKA.
PazBuTne xu3nm Ha 3emie

['unoTte3sl mpoucxoxAeHUs XKU3HN Ha 3emiie. OCHOBHBIE 3Talbl 3BOJIIOLMHA OPraHUYECKOTO0 MUPA Ha
3emute.

CoBpeMeHHbIE MPEICTABICHHUS O IPOUCXOKICHUN YeTIOBEKA. DBOJIIOIHS YeTIOBEKa (aHTPOIIOTEHE3).
JIBUKyIlIME CUITBI aHTpONOreHe3a. Packl yenoBeka, MX MPOUCXO0KIECHUE U €AMHCTBO.
Opranu3mbl U OKPY:KAKIIAfA cpeaa

[TpucnocoOnenust OpraHu3MoB K JEHCTBHUIO SKOJIOTHIECKHX (haKTOPOB.



Bbuoreonenos. Dxocucrema. PaznooOpasue sxocucreM. B3anMoOTHOIIEHUS TOMYIISIIUNA Pa3HBIX BUIOB B
sKocucteme. KpyroBopoT BemiecTB 1 MOTOK YHEPTUHU B IKOCUCTEME. Y CTOWYMBOCTD U AMHAMHUKA 3KOCHCTEM.
[TocnencTBuUs BIUSHUS IEATETLHOCTH YelloBeKa Ha 3KocucTeMbl. CoxpaHeHHe OMOpa3HO00pasns Kak OCHOBA
YCTOMYUBOCTH 3KOCUCTEMBI.

Crpykrypa 6uochepsl. 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMOCHEPHI.
Kpyzosopomwi sewgecme 6 buocghepe.

I'moGanpHBIC aHTPONIOTCHHBIE U3MEHEHHs B Onocdepe. [Ipo0ieMbl ycTOHUNBOTO pa3BUTHSL.
Ilepcnexmuswi pazeumus OUONOSULECKUX HAYK.

Conepxxanue yueOHoro npeamera 11kiaacc

Pazoen 1. OpeanuzmeHHbLIL YPOBEHD.

Oco0OeHHOCTH OJIHOKJIETOYHBIX, KOJOHUAIbHBIX M MHOTOKJIETOYHBIX OpraHU3MOB. B3anMocBs3b TKaHeH,
OpraHoB, CHUCTEM OpPraHOB KaK OCHOBa LIEJIOCTHOCTU opranu3ma. OCHOBHbBIE MPOILIECCHI, MPOUCXOSAIINE B
OpraHusMe, NHUTAaHWE W MHUIIEBapeHUe, IBW)KEHHE, TPAHCIOPT BEIIECTB, BBIAEICHHE, Pa3aPaKUMOCTh,
perynauus y opranu3mos. [loanep:kanne romeocrasa, IpUHIUI 0OpaTHOH cBsA3H. Pa3MHOKeHHE OPraHu3MOB.
becniosioe u mnonoBoe pa3MHOXkeHHE. J[BOWMHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTeHUM. Busl
OTIOIOTBOPEHUS Y )KUBOTHBIX. CrIOCOOBI pa3MHOKEHHUS Y PACTEHUM U )KUBOTHBIX. [lapTeHorenes. OHTOreHes.
OMOpuoHnanbHoe pa3ButHe. [loctamOpruonanbHoe paszsutue. Ilpsimoe u Hempsimoe pa3BuTHe. JKu3HEHHBIE
LUKJIBI Pa3HBIX TPYIIT OPraHu3MOB. Perymsmus nHaAuBUAyaIbHOTO pa3BUTHA. [IpuunHbI HapylIeHU pa3BUTHS
OpraHU3MOB.

Hctopus BO3HMKHOBEHMS U paA3BUTUS TEHETUKH, METOJAbl T'€HETUKH. ['eHeThueckue TEepMHMHOJIOTHS U
cuMBoJIMKa. ['eHoTHI U peHoTun. BeposTHOCTHBIN XapakTep 3aKOHOB T'€HETUKU. 3aKOHBI HACJIEACTBEHHOCTH.
I Mengens u ycnoBus UX BbIIOJHEHMS. L{UTOnOrmyeckne OCHOBBI 3aKOHOMEPHOCTEM HAaCJIEIOBaHMS.
AHaM3upylollee CKpenMBaHue. XpoMOCOMHasi TEOpHUsi HaciaeACTBEHHOCTH. CLEIIEHHOE HacielI0BaHue,
KpoccuHroBep. Onpenenenue noja. CHEIeHHOE ¢ MOJIOM HacieaoBaHue. B3aumoneicTBue ayuiebHbIX U
HEaJUIeJIbHBIX IT'€HOB. [ €eHeTHYeCKe OCHOBBI MHAUBUYaJIbHOIO Pa3BUTHS. | '€ HETHUECKOE KApTUPOBAHUE.
['eHeTnka denmoBeka, METOAbl M3YYEHMs] TE€HETUKH 4YEIOBEKa. PenpoIyKTMBHOE 300pOBbE YENIOBEKA.
HacnenctBennsie 3aboseBaHusl 4YeloBeKa, MX MpeaynpexacHue. 3Hau€HUE TEeHETUKH s MEAUIIUHBI,
ATHUYECKHE aCIEKThI B 00JIACTU MEIUIIUHCKON IeHETHKH.

I'enotun u cpena. HenacnenctsenHass uameHunBocTh. HopMa peakunu npusHaka. BapuannoHHBIA psanx U
BapualMOHHAasg KpuBas. HacnencrBeHHass W3MEHYMBOCTb. Buabl HaclIeACTBEHHOM HM3MEHYMBOCTH.
KomMOuHnaTtiBHasi U3MEHYUBOCTb, €€ WCTOYHUKU. MyTanuu, BUAbI MyTauuid. MyTareHsl, UX BIUSHHE Ha
opranu3Mbl. MyTanuu Kak MPUYMHA OHKOJOTHYECKHX 3alosieBaHui. BHesepHas HacleACTBEHHOCTh U
M3MEHYUBOCTh. JIUT€HETUKA.

Jomectukauus u cenekuus. LIeHTpbl 0JOMalIHUBaHUS KUBOTHBIX M LIEHTPbI IPOUCXOKIEHUS KYJIbTYpPHBIX
pactenuii. MeTopl CeNeKInu, UX TeHETUYECKUE OCHOBBI. VICKyCCTBEHHBIN OTOOD, €ro BUBI. YCKOpEeHUEe U
MOBBIIIEHUE TOYHOCTU OTOOPA C IOMOIIBIO COBPEMEHHBIX METO/I0B IEHETHKHU U OuoTexHosnoruu. ['erepo3uc
U €ro HCI0JIb30BaHUE B celeKuu. Pacimpenne reHeTuuecKoro pasHooOpas3usi CeNeKIMOHHOTO MaTepHara,
MOJIMIJIOUIUS, OTJAJCHHAas TUOPHIM3ALMS, OSKCIEPUMEHTAIBHBII MyTareHe3, KIETOYHAs HWHXKEHEpHs,
XpOMOCOMHAs MH)KEHEpHsl, TeHHasi UHKeHepus. brno0e30macHoCTb.

Jlemoncmpayuu

Cxembl, Tabauubl, ¢(parmMeHTbl BHJICODUIBMOB M KOMIBIOTEPHBIX mporpamMm: «Crnoco0bl Oecrosoro
pa3MHOXKEHUS», «OIIONOTBOPEHUE y PACTEHUIN M KUBOTHBIX», «VHOUBUAYyaJIbHOE pa3BUTHE OPraHU3May,
«MoHorubpuaHoe ckpeumBaHuey, «Jlurubpuanoe ckpemuBanue», «llepekpect xpomocom», «HemnomHoe
JOMHMHHpOBaHHE», «CILEIIEHHOE HACIEI0BAHUEY, «Hacnenosanue, cremieHHOe C TI0JIOM,
«HacnencrtBennsle  0OoJie3HM  yelloBeka», «BiusHue ankoroimMsma, HapKOMaHHM, KypeHUs Ha
HaclleICTBEHHOCThY, «Mytauuny, «MoaupuKamoHHas HM3MEHYMBOCTB», «LleHTphl MHOrooOpazus u
MIPOUCXOXKICHUS KYJIbTYPHBIX pacTeHuit», «MckyccTBeHHbI 0TO0p», «'mbpuanzanusy, «MccinenoBanus B
00acT OMOTEXHOJIOTUMY; IEMOHCTPALIMHU KUBBIX PACTEHUH, repOapHbIX IK3EMIUIAPOB, MYISDKEH, TabmuiL,
dororpaduii, WIUTIOCTPUPYIOUIMX  PE3YyIbTaThl  CEJNEKIMOHHON  paboThl; MOPTPETOB  M3BECTHBIX
CEJIEKLINOHEPOB.

Pazoen 2. Ilonynayuonno — 6uooeoii ypoeens



Pa3Butue sBomononselx uaeid. Hayunslie B3risaapl K. JIunnes u K. b. Jlamapka. OBostonnonHas treopus Y.
JHapsuna. CBUIETEIBCTBA SBOJIIOLIMH KUBOM IPUPOIBIL: [IaJICOHTOJIOTUYECKUE, MOJIEKYIISIPHO -
TeHETHYECKUE, SMOPHOJIOTMYECKHE, CPAaBHUTEIILHO-aHATOMHUECKHE, Ororeorpaduyeckue.

PasButune npencrasnenuii o Bune. Bua, ero kpurepuu. [omymnsmus kak ¢popma CyiecTBOBaHHS BHIA U KaK
JIEMEHTapHass eAUHMLIA HBojrouud. CHHTETHYecKass TEOpHsl HBOJIIOLUMU. MHUKpPO3BOJIOLIUS U
MaKpO3BOJIONMSA. JIBMKYIIME CHIIBI IBOJIOLWU, WX BIHMsSHHE Ha TeHodoHa momynsiuu. [peiid reHorB u
CllydaiiHble HEHANpaBlICHHbIC W3MEHEHWs reHodoHIa momymsauuud. YpaBHeHune Xapau—BaiinOepra.
MonexynsipHO-TeHETHIEeCKHNE MEXaHU3MBI 3BOTIONMH. DOpMBI €CTECTBEHHOTO 0TOOpA:! JIBHKYILAs,
CTaOMIIM3UPYIOIIAsA, AU3PYNTHBHAS. JKOJIOTHYECKOE U reorpaduieckoe BuaooOpasoBanue. Hanpasnenus u
IIYTH 3BOJIOIMHA. DOPMBI DBOIIOLNN: JUBEPTECHIMSI, KOHBEPreHINs, Napajuiesin3M. MexaHu3Mbl aanTanui.
Kospomronust. Ponp 2BoNOIMOHHON Teopun B (OPMHPOBAHWU €CTECTBEHHOHAYYHOM KapTHHBI MHDA.
Muoroo6pasue opraHu3MOB U PUCIIOCOOICHHOCTh OPraHU3MOB K Cpeie 0OMTaHUs KaK Pe3yIbTaT IBOJIIOLUH.
[Mpunnuner knaccudukanuu, cuctemMaruka. OCHOBHBIE CHCTEMATHUYECKHE TPYIIBI OPraHUYECKOTO MUpa.
CoBpemeHHbIe MOX0/1bI K KJIaCCU(PUKAIIUN OPTaHU3MOB.

Jlemoncmpayuu

JKUBBIE PACTEHHUS M KUBOTHBIC, repOapHbIE SK3EMIUISPHI, KOJJIEKIIMH, MOKA3bIBAIOIINE WHAWBUIYATHHYIO
W3MEHYUBOCTh M pa3HOOOpa3ue COPTOB KYJIbTYPHBIX PAaCTEHUN W TOPOJ JOMAITHUX JKUBOTHBIX, a TaKkKe
pe3yJbTaThl MPUCIIOCOOIEHHOCTH OPTaHU3MOB K cpesie OOMTaHUs U Pe3yNIbTaThl BU1000pa30BaHusl; IPUMEpPhI
TOMOJIOTUYHBIX U aHAJOTUYHBIX OPraHOB, UX CTPOCHHS W MPOUCXOKICHUS B MPOILIECCE OHTOIEHE3a; CXEM,
WUTFOCTPHUPYIONIUX TIPOIIECCH BUA000pAa30BaHUSI W COOTHOIIEHWE IyTeH MPOTPECCUBHON OHOJIOTMUYECKOU
3BOJIIOLIHM.

MeTo/1bl TaTUPOBKH COOBITHI MPOIIIOro, T€0XPOHOJIOrHYecKas ImKaua. [ MnoTe3sl MPOUCXOXKAECHUS KU3HU
Ha 3emuie. OCHOBHBIE 3Tamnbl 3BoJonuH Orocdepsl 3emnu. KiroueBbsie COOBITHS B DBOJIFOIUU PACTCHUN U
YKUBOTHBIX. BeiMupanue BU0B 1 ero npuauHbl. CoBpeMEHHBIE MTPEACTABICHUS O TPOUCXOXKICHUN YEJTOBEKa.
CucremaTyecKkoe TMOJIO)KEHHE YEJOBEKA. OJBOJIONUSA 4YesnoBeka. PakTopbl 3BOJIOLMU 4YesloBeKa. Packl
YEJI0BEKa, UX MPOUCXOKICHUE U €IUHCTBO.

Jlemoncmpayuu

MOJIEJIEN CKEJeTa YelOBEeKa U MO3BOHOYHBIX KUBOTHBIX; MOJenH «[IpoucxoxaeHne 4enoBeKka» U OCTaTKOB
MaTepUaIbHON KYIbTYpPbI

Pazoen 3. Ixocucmemnuwlii ypoeeHbs.

DkoJyiorudeckue (aKToOpbl M 3aKOHOMEPHOCTH WX BIMSHUS Ha OPraHu3Mbl (NMPUHIUAI TOJICPAHTHOCTH,
aumutHpyromue ¢dakrtopel). [IpucrnocoOneHuss OpraHu3MOB K JICHCTBHIO DKOJOTHYECKUX (HAaKTOPOB.
buonorndeckue put™mel. B3anmoaeiicTBre dK0IOrHUeCKUX (HaKTOpOB. DKOJOTHYECKas HHIA. bHOTeo1eHo3.
Oxocuctema. KommoHeHTsl skocucteMbl. Tpodudyeckue ypoBHH. Tumbl mumieBsix nerneid. [lumeBas certb.
KpyroBopoT BemiecTB U MOTOK 3HEPTUU B IKOCHUCTEME. BHOTHMYECKHME B3aMMOOTHOIICHHSI OPraHU3MOB B
skocucteme. CoiicTBa skocucTeM. [IpoAyKTUBHOCTD 1 OMOMacca 3KOCHCTeM pa3HbIX THHOB. CyKieccus.
Camoperynsamust  skocucteMm. IlocrmeAcTBust BAMSHHS — JESITENBHOCTH  4YEJOBEKAa Ha  JKOCHUCTEMBI.
Heo6xomumMocTh coXpaHeHHUs OMOpa3HOOOpa3usi SKOCUCTEMBI. ATrpOIICHO3bI, UX 0COOCHHOCTH.

Pazoen 4. Buocgepnuwiit yposens

VYuenne B. U. Bepnaackoro o Ouocdepe, Hoochepa. 3aKOHOMEPHOCTH CyIIECTBOBaHUS Ouochepsl.
Komnonents! 6uocdepsl u ux poib. KpyroBopotsl BemiectB B Onocdepe. bruorennas mMurpanusi aToMoB.
OcHoBHble Ouombl 3emin. Ponbp uenoBeka B Onocdepe. AHTpomoreHHoe BO3JEHCTBHE Ha Ouocdepy.
[IpupoHble pecypchl U palMOHAIBbHOE MPUPOJONOJb30BaHUE. 3arps3HeHue Ouocgepsl. CoxpaHeHue
MHOroo0pa3usi BUJOB KaK OCHOBa ycToWuMBocTH Omocepsl. BoccranoButensHas skosorus. IIpoGnemsr
ycToifuuBoro pasButHs. IlepcrekTuBbl pa3BUTHS OMOJOTHUECKUX HAYK, aKTyalbHble NMPOOJIeMbl OMOJIOTHH.
Jlemoncmpayuu

repbapHeB, KOJJICKIMM, MOJETeH, MyIsKeH, ®UBBIX PACTEHUN U KUBOTHBIX, MOJIEJIEH SKOCUCTEM, TaOJIHIL,
WLTIOCTPUPYIOIIUX CTPYKTYPY Onocdepsl; cXeM KpyroBopoTa BELIECTB U NPEBpaIlleHus SHEPTUu B Ouocdepe;
BIIMSTHUSL XO35IHICTBEHHOM esITeIbHOCTH YeJIOBEKa Ha IPUPOAY; MoJienn-aniuinkanun «brocdepa u yenosex»;
KapT 3all0BEIHUKOB HaIIeH CTpaHBbI.



JlaGopaTopuas padora Nel. BrisiBnenue npucrnocoOieHuil OpraHu3MoB K BIUSHUIO PA3THYHBIX
9KOJIOTHYECKHX (DaKTOPOB

JladopaTopHas pa6ora Ne2. CpaBHEeHHE aHATOMUYECKOTO CTPOCHUS pACTEHUN Pa3HbIX MECT
oOuTaHus

JlaGopaTopuas padora Ne3. Metoasl u3MeHeHus (pakTopoB cpepl oouranus JlabopaTopHas

padora Ne4. 3ydeHne 7K0JI0rMUECKON HUII pa3HbIX BUIOB pacTeHull. JlaboparopHas pa6ora

NeS. Onmcanue 5KOCUCTEM CBOEIl MECTHOCTH.

JladopaTopHas padora Ne6. MoiennpoBaHie CTPYKTYp MPOIECCOB MPOUCXOIAIINX B
9KOCUCTEMAX.

JladopaTopHas padora Ne7. OreHka aHTPOTIOTEHHBIX U3MEHEHUN B PUPO/IE.



IIpuMepHBbIii NepeveHb JJa0OPATOPHBIX U NPAKTHYECKUX PA0OT (HAa BHIOOP yuHMTeJIs):
1. Ucnosib30BaHMe pa3IMuHBIX METOJOB MIPH U3YICHUH OUOJIOTUIECKIX OOBEKTOB.
2. TexHuka MUKPOCKOIIMPOBAHUS.
3. V3yueHue KJIETOK pacCTEHUN U 5KMBOTHBIX MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKPOTMpENapaTax u ux
OIMCaHUE.
4. IlpuroToByieHHE, pacCMaTPUBAHKE U OTIMCAHUE MUKPOTMPENAPATOB KIETOK PACTCHUH.
5. CpaBHEHHUE CTPOEHHSI KJICTOK PACTEHHIA, 5)KUBOTHBIX, TPHOOB U OAKTEPHIA.
6. M3yuenue NBUKEHUS [IUTOILIIA3MBI.
7. I3yuenune mua3Moim3a U Jeria3Moin3a B KIIETKaxX KOKHIIBI JIyKa.
8. N3yyenue hepMEeHTATUBHOTO pACHICIUICHHS TIEPOKCH/Ia BOJIOPOAA B PACTUTEIIBHBIX U JKUBOTHBIX
KJIETKaX.
9. OGHapyxeHue OEIKOB, YIIIEBOIOB, JTUITH/IOB C IIOMOIILIO0 KAYECTBEHHBIX PEAKIIHIA.
10. Beinenenue JTHK.
11. M3yueHune kaTaIMTUYECKOW aKTUBHOCTU (PEPMEHTOB (Ha MPUMEPE aMHJIa3bl WM KaTajasbl).
12. HabGnrogenue MuTo3a B KJIIETKaX KOHUMKA KOPEIIKA JIyKa HAa TOTOBBIX MUKPOTpEraparTax.
13. U3ydyeHue XxpoMOCOM Ha TOTOBBIX MUKpOTIpenapaTax.
14. U3yyenue crtaamii Meiio3a Ha TOTOBBIX MUKpPOIIpenaparax.
15. M3ydyeHue cTpoeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOMpenaparax.
16. Pemenue snemMeHTapHBIX 33724 110 MOJICKYJISIPHOM OMOJIOTHH.
17. BeisiBIeHHE PU3HAKOB CXOJICTBA 3apOBIIICH YeJIOBEKA U IPYTUX MTO3BOHOYHBIX KUBOTHBIX KaK
JI0Ka3aTeJIbCTBO UX POJICTBA.
18. CocraBiieHHE 3IEMEHTAPHBIX CXEM CKPEIBAHMS.
19. Pemmenne reHeTHYECKUX 3a1a4.
20. N3yuenue pe3ynbTaToB MOHOTHOPUAHOTO U TUTHOPHUIHOTO CKPEIIUBAHUSA Y TPO30(PUITBL.
21. CocraByiieHuE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKA.
22. 3yyeHune n3MEHYUBOCTH, TTOCTPOCHNE BAPHUAITMOHHOTO PsiJia U BAPUAIIMOHHON KPUBOH.
23. Onucanue GpeHoTHmna.
24. CpaBHeHHE BUJIOB TI0 MOP(HOJIOTHIECKOMY KPUTEPHIO.
25. Onucanue MpUCIIOCOOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO XapakTepa.
26. BoisiBnenue npucrnocoOaeHnid OPraHu3MOB K BIUSHHUIO PAa3IMYHBIX KOJOTHIYECKUX (DAKTOPOB.
27. CpaBHEHHUE aHATOMUYECKOTO CTPOCHHS PACTEHUM Pa3HBIX MECT OOUTaHUS.
28. Metoap! u3mMepenus GakTopoB Cpebl OOMTaHHUS.
29. V3y4yeHue 3KOJIOTUYECKUX aJlallTallui YeJ0BeKa.
30. CocTaBieHueE MUILEBLIX 1IENEH.
31. U3y4yeHue u onucaHue 3KOCUCTEM CBOEH MECTHOCTH.
32. MoaenupoBaHue CTPYKTYpP U MPOLECCOB, MPOUCXOIAUIUX B IKOCUCTEMAX.
33. OueHka aHTPONOTEHHbIX U3MEHEHU B IIPUPO/IE.

INTAHUPYEMBIE PE3VJIbTATBI U3YUEHUSA KYPCA BUOJIOT
B pe3yabTaTe u3yueHusi yueOHOro npeamera «buosiorus» Ha ypoBHe cpeaHero (I0JIHOTro) 00mero
o0pa3oBaHusl BLINYCKHUK HA 0230BOM YPOBHE HAYYHUTCH:
— packpbIBaTh Ha MpUMepax poJib OMOJIOTHU B (POPMUPOBAHMM COBPEMEHHOM Hay4yHOW KapTUHBI MUpA U B
MIPAKTUYECKON JESITEIbHOCTH JIIOAEH;
— MOHUMATh M ONMCHIBATh B3aHMOCBSI3b MEXKIY €CTECTBEHHBIMM HayKaMH: Ouosiorueil, Gpusnkoil, xumuei;
YCTaHABIMBAaTh B3aMMOCBA3b IPUPOJHBIX SIBICHUM;
— IOHMMAThb CMBICJI, Pa3JIM4aTh U ONUCHIBATh CUCTEMHYIO CBSI3b MEX]ly OCHOBOIIOJIAratouMu
OMOJIOTUYECKUMU TOHATHAMU: KJIE€TKa, OpraHu3M, BUJ, SKocucTeMa, Ouocepa;
— MPOBOJMUTH SKCIIEPUMEHTHI IO U3YYEHUIO OMOJIOTHYECKIX OOBEKTOB U SIBJICHUH, OOBSICHATH PE3yJIbTaThl
HKCTIIEPUMEHTOB, AaHAIU3UPOBATH UX, GOPMYIUPOBATH BHIBOJIBL;
— HCII0JIb30BaTh OCHOBHBIE METO/Ibl HAYYHOTO TIO3HAHUS B YUEOHBIX OMOJIOIMUYECKUX HCCIEIOBAHUSAX,
MIPOBOJIUTH SKCIIEPUMEHTHI 10 U3YUEHUIO OMOIOTMYECKUX 0OBEKTOB U SABJICHUN, OOBACHATH PE3yIbTaThI
HKCIEPUMEHTOB, AaHATU3UPOBATH UX, POPMYIHUPOBATH BBHIBOIBI;



— (GopMyIupOBaTh TUIIOTE3bI HA OCHOBAHUH IPEUIOKEHHON OMOJIOTHYeCKO MH(pOpPMAINK 1 TIpeiaraTh
BapUaHTHI IPOBEPKHU THUIIOTE3;

— CpaBHHUBATh OMOJIOTUYECKHE OOBEKTHI MEXKAY COOO0H 10 3aJaHHBIM KPUTEPHSIM, JI€TaTh BBIBOIBI U
YMO3AKJIIOUEHHUSI HA OCHOBE CPaBHEHUS;

— 00OCHOBBIBATh €MHCTBO KHBOW M HEXXUBOM MPUPOIbI, B3AUMOCBSI3M OPTaHU3MOB M OKPYKAIOIIEH CPeIbl
Ha OCHOBE OMOJIOTUYECKUX TECOPHIi;

— TPHUBOUTH MPUMEPHI BEIICCTB OCHOBHBIX I'PYIIT OPraHUYECKUX COCTUHEHUH KICTKHU (OCIKOB, )KHUPOB,
YTJIEBOJIOB, HYKJIIGMHOBBIX KUCIIOT);

— pacro3HaBaTh KJIETKH (IPOKAPUOT U DYKAPUOT, PACTCHUI U )KUBOTHBIX) 110 OMMCAHUIO, HA
CXEMAaTUYECKUX U300paKEHUIX; YCTAHABIIMBATh CBSA3b CTPOCHUS M (PYHKIIUH KOMIIOHEHTOB KJICTKH,
000CHOBBIBaTH MHOTOO0pa3ne KIIETOK;

— 00BSACHATH MHOTOOOpa3ne OPraHu3MOB, IPUMEHSIST ABOJIOIHOHHYIO TEOPHIO;

— OOBSCHATH MPUUMUHBI HACJIEICTBEHHBIX 3a00JICBAHMIA;

— BBISABJISITh N3MEHYMBOCTD Y OPraHU3MOB; CPAaBHUBAThH HACIICICTBEHHYIO U HEHACIICACTBEHHYIO
W3MECHUYHBOCTH;

— BBIABIATH MOp(hoJIoTHIecKre, (pr3noornyeckre, moBeIeHYeCKre aIanTallii OPTaHu3MOB K cpefie
oOWTaHUs U IEHCTBUIO HKOJIOTUYECKUX (PAKTOPOB;

— COCTAaBIISITh CXEMBI IIEPEHOCA BENIECTB M SHEPTHU B DKOCUCTEME (IICTTH NTUTAHU ),

— TIPUBOJIUTH JJOKA3aTEIbCTBA HEOOXOMMOCTH COXpaHEHHsI OMOpa3HO0Opa3 s sl yCTOHYNBOTO Pa3BUTHS
Y OXpaHbI OKPYKAOIIEH CPEIbI;

— OIIEHHUBATh JOCTOBEPHOCTh OMOJIOTHYECKOI WH(POPMAIIHH, TIOTYYCHHON U3 Pa3HBIX HCTOYHUKOB;

— IPEICTABIATh OMOJOTHYECKYIO0 HH(OPMALIMIO B BUJIE TEKCTA, TAOIUIIbI, rpaduKa, TuarpaMMBbl U JeT1aTh
BBIBOJIBI HA OCHOBAHHH TTPEJICTABICHHBIX JTAHHBIX;

— OIIEHUBATH POJIb JOCTIKEHHUI TEHETHKH, CEJIEKIINN, OMOTEXHOJIOTHH B MPAKTHYECKON JAEATEITHHOCTH
YeJI0BEeKa;

— OOBSCHATH HETATUBHOE BIIUSHUE BEIIECTB (JIKOT0JIsl, HUKOTHHA, HAPKOTUYECKUX BELIECTB) Ha
3apO/IbIIIEBOE PA3BUTHE UEIOBEKA.

BoinyckHUK Ha 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUThHCH:

— 0asamv HayuHoe 00bACHEeHUEe OUON02UYECKUM (haKkmam, npoyeccam, A6NeHUsIM, 3aKOHOMEPHOCHAM,
UCnob3ysa buoIo2UYecKue meopuu (K1emouHyto, 3601I0YUOHHYIO), YueHue 0 buocgepe, 3aKOHbL
HACN1e0CM8EeHHOCMU, 3aKOHOMEPHOCTNU UBMEHYUBOCU,

— Xapaxkmepuzo8ams co8peMeHHble HaNpasieHUs 8 pa3sumul OUON02UY, ONUCLIBAMNb UX BO3MON’CHOE
UCNONIL308AHUE 8 NPAKMUYECKOU 0esimelbHOCU,

— CpasHuBams cnocoobl Oelenust Kiemku (MUumo3s u metios),

— pewiams 3a0aqu Ha nocmpoerue ¢ppazmenma emopoti yenu [JHK no npeonosxcennomy gppazmenmy
nepeoti, uPHK (mPHK) no yuacmky /[HK;

— pewiams 3a0a4u Ha onpeoeienue KOIUYecmeaa XpoMoCcom 8 COMAMULecKUx U nol08bIX KIemKax, d makice
8 KIIemKax nepeo Hauaiom OeileHus (Melosa uiu Mumo3a) u no e20 OKOHYaHuu (0 MHO2OKIEeMOYHbIX
OpP2aHU3MO8);

— peuiams 2eHemuyecKue 3a0a4y Ha MOHO2UOPUOHOe CKpewueaHue, coCmasisims cxembl MOHOSUOPUOHO20
CKpewu8anus, NpUMeHsis 3aKOHbl HACIeOCMBEHHOCMU U UCNOIb3YS OUOI02UYECKYI0 MEPMUHOIO2UIO U
CUMBONUKY,

— yCcmauasaueams mun Hacileo008anus U Xapaxkmep nposeieHus npusHaKa no 3a0aHHol cxeme
POOOCIIOBHOLL, NPUMEHSISI 3AKOHbI HACIeOCMBEHHOCTU,

— OYeHUBamv pe3yibmamyl 83aUMOOeliCMEUs 4el08eKa U OKpysicaujeli cpedsl, NPOSHO3ZUPOBAMb
B03MOHCHBLE NOCTIEOCMBUSL 0esIMENIbHOCIU 4el08eKa O CYUeCmE808aHUsL OMOENbHbIX OUOLO0ULECKUX
00beKmMo8 U Yenvlx NPUPOOHBIX COOOULeCS.

Yyeono-tremMaTuueckuii miaan 10 kaacce

Tembl (pa3aeibl) Kos-Bo yacon
1. BBeenne 5
2. MoJs1eRyJISIpHBIIi YPOBEHb 12




3. Kiiero4Hblii ypOBeHb

16

Hroro:

33 +1 4y pe3epB

Yyeouo-tremaTuueckuii miaan 11 kaace

Tembl (pa3aeibl)

Koa-Bo yacoB

1.Opranu3mMeHHbIN YPOBEHb 10
2.IlomynsMoHHO-BUIOBOI YPOBEHb 8
3.DK0CHCTEMHBII YpOBEHb 8
4. buocdepHblii ypoBEHBb 8
34

Hroro:




Temamuueckoe nnanuposanue «5HOJIOTHUA. 10 KJIACCy
1 yac B Henem10, Beero 34 4 (6a30Bblii ypoBeHb)
(YueOnuk: buonorust. O6mast 6uonorus. 10-11 ki.: yueOHUK 1 0011€00pa30BaTEIbHBIX YUPEKIACHHH /
A.A Kamenckuii, B.B.ITaceunuk, A.M.Py6uos: - M., [Ipocsemenue. 2019»)

Ne Tema ypoka/ Tun ypoka

Jara
n/n

I1aH paxr

buosorus B cucreme Hayk
Bsoonwiii
Axmyanuzayus 3Hanu

1/1

2/2 OObeKT n3ydeHust OuoJIoTuu

beceoa ¢ anemenmamu 06‘bﬂCH€HZ/l}Z, cocmaenenue ma6zmubl

3/3 MeTo bl HaydHOTO
[O3HAHUSI B OMOJIOTHH

JlabopaTtopnas pabora 1
«Hcnosib30BaHMe pa3IMYHbIX METO0B MIPH

U3Yy4YeHHH OMOJIOTHYECKUX 00bEeKTOB
Kombunuposanmulii.

4/4 Buosornueckue cucreMsel
U UX CBOMCTBA
JlabopaTropnasi padora 2

«MexaHU3MbI caMoperyJassuumn».
Kombunuposannwiil.

5/5 O6o0marwumii ypok no reme: «buoJiorusi B
cucremMe HayK. MeTo/ibl HAYYHOI0
MO3HAHHUSA B OHOJIOTHH»

(koHTpOIBHBII TECT 1)

Ypox 0bobwenusn u cucmemamuzayuu 3Hanuu

1. MonekyIsapHbIIA YPOBEHbB:
6/1 o0111as XxapakTepuCcTUKa

Ypok uzyuenua u nepsuunozo 3axpennenus sHanuu

HCOpI‘aHI/I‘-ICCKI/IC BCIICCTBA:

712 BOJA, COJIU
Kombunuposannwiil.




8/3 JIMnupl, UX CTPOSHHUE U PYHKIHH.

Kombunuposannutii

YTeBopl, BX CTpOSHUE U (PYHKITUH.
Kombunuposannutii

9/4

benku, cocraB u CTpyKTYypa. Kombunuposanmuiii ,
10/5 8bI00pOUHAs NPOBEPKA Mmempalell

11/6 benku. @ynkiun 0enkoB

KomOnHMpoBaHHbI#H

12/7 JlabopaTropnas padora 3 «O0Hapy:keHue
JIlunuaos, yriieBooB, 6€JKOB ¢ MOMOIIbI)
Ka4eCTBEHHBIX

peakuuii»

YPOK -npaxkmuxym

13/8 ®epMeHTHI - bruosornyeckue KaTajin3aTopsl.
JlabopaTropnasi padora 4 «Karaaurnueckas
aKTHBHOCTH (DePMEHTOB (Ha MpUMepe
amMuJIa3bl)»

Kombunuposarnuwiii

14/9 O6o061marnuii ypok no reMe « XMMHYECKUI
COCTAB KJIETKH»

(KOHTPOJILHBIH TECT 2)
Ypok 0bobwenus u cucmemamuzayuu 3nanuil

15/10 HyxknenHnoBbIe KUCTOTHI:
JHK u PHK

Kombunuposannuwlii

AT® u npyruve HyKICOTHUIbI.
16/11 Buramunbl

Kombunuposannutii

17/12 Bupycsr

Kombunuposannwiil.

18/13 O0o0marommii ypok no reme «VoJieKyJIsspHbIi
YPOBeHb OPraHU3alMM )KMBOH NPUPOALD»

(KOHTPOJILHBII TecT 3)
Ypox 0bobwenusn u cucmemamuzayuu 3Hanuu




19/1

Knerounslii ypoBeHb: o0rias
xapakrepuctuka. Knerounas
TEOpUs

JlaGopaTopHas paGora 5

TexHHUKa MHKPOCKONIMPOBAHUS

«CpaBHeHHe CTPOEHUSI KJIETOK pacTeHMI,
KHUBOTHBIX

rpu0oB 1 0aKTepuii O] MUKPOCKOIIOM HA
rOTOBBIX MHUKPOIpenaparax 1 MX ONHCAHHe».

Beoonvuii. Axkmyanusayus 3nanui

20/2

CrtpoeHnne KIETKH.

Knerounas mem6Opana.

IMuronna3ma. Kiaetounbrit

ueHTp. Lutockener

JlabopaTtopnasi padora 6 «Haosonenune
MJIa3MOJIM3a U AeNJ1a3M0JIn3a B KJIeTKax
KOKHIBI JIYKa».

Beceoa

21/3

Pubocomsr. Anpo DHpommazmaTuyeckas ceTh.

Kombunuposganmwiii.

22/4

Bakyonu. Kommiekce 'onbmku. JInzocomsl.
JlabGoparopnas padora 7 «Ilpurorosiienne,
paccMaTpuBaHue U ONMCAHUE
MHUKPONPENnapaToB KJIETOK PacTeHHI».
Kombunuposanmwiii.

23/5

Murtoxoupuu. [Inactuasl. Opranonibl J1BUKEHUS.
KiterouHble BKIITOUEHUSL.
JlabopaTopnas padora 8 «Haob/onenune

JABHKEHHSI IUTOINJIA3MbI HA IPHUMepe JIHCTa
2J10JeU».

Kombunuposannwiii.

24/6

Oco0OeHHOCTH CTPOEHUS KIETOK TPOKAPUOTOB U
9yKapuOTOB.

Jlaboparopnasi padora 9 «CpaBHeHue
CTPOEHMS KJIETOK PAaCTeHHI, })KUBOTHBIX,
rpudoB u GaKkTepuin».

Kombunuposannutii

25/7

Oo6o0maromuii ypok no reme «QOcodeHHOCTH
CTPOEHMS KJIETOK KMBBIX OPraHU3MOB)

(KOHTPOJILHBII TecT 4)
Ypox 0bobwenusn u cucmemamuzayuu 3Hanuu

26/8

OOMeH BelecTB U MpeBpalleHle YHEPTUH B
KJIETKE.

Ypok uzyuenusa u nepsuunozo 3axpennenust 3HaHUl.




DHepreTuyeckuii 0OMEH B KIIETKE.
27/9 Kombunuposannuiil.

Tunel kneroy”Horo nutanua. @orocuHres u

XCMOCHUHTE3.
28/10 Kombunuposanmwtii.

ITnactuueckuii oOMeH: OMocHHTE3 OEJIKOB
Kombunuposannwiil.

29/11

Perynsnus TpaHCKpUINIIMKU U TPAHCISILAN B KIIETKE
U OpraHu3Me.
30/12 Kombunuposannwiil.

31/13 Jlenenue KiaeTku. Murtos.
Kombunuposanmulii.

32/14 Jlenenue kiaeTku. Metios.
TlonoBele KiIeTKH

IIpakTnyeckasi padbora «Pemenue
3JIeMEHTAPHBIX 32124 110 MOJIEKYJISIPHOI

onosiorum».
Kombunuposanmulii.

33/15 Oo6o61maronmii ypok no reme «Kierounblii
YPOBEHb OPraHM3aLHM KMBOIl IPUPOALD)
(KOHTPOJILHBIN TeCT 5)

Ypox 0bobwenusn u cucmemamuzayuu 3Hanuu

34/16 O06o0maromuii ypok
KOH(]EPEHIHS 110 UTOraM
y4eOHO-HCCIIEN0BATENBCKOM
Y IIPOEKTHOM JEATENBHOCTU

Ypox 0bobwenus u cucmemamuzayuu




Temarnueckoe rianupoBanue 11 knacc

Tema ypoka JlaTa miian Hdara ¢gaxr

Paznea 1.
Oprann3MeHHbIi ypoBeHb (8 4acoB)

Opranu3MeHHbIH ypoBeHb. O0IIast XapaKTepPUCTHKA.
Pa3zMHOXEHNE OpraHu3MOB. Pa3BuTHE MOIOBBIX
Ki1eToK. OTI0JJ0TBOPEHIE

MuauBu1yanbHOE pa3BUTHE OPTaHU3MOB.
buorenernueckuii 3aKo0H

3aKOHOMEPHOCTH HACIIEIOBAHMUS TIPU3HAKOB.
MoHoruopuaHoe ckpenuBanue. HemomaHoe
TOMUHUpOBaHUE. AHAJIM3UPYIOIee CKpeluBaHue 1

JurnOpuaHOe CKpelrBaHue. 3aKOH HE3aBHCHMOTO
HAaCJICIOBAaHMS IPU3HAKOB

XpomMocoMHas Teopusl. I'eneruka nosna.
HacnenoBanue CrerieHHOE C TTOJIOM.

3aKOHOM €PHOCTHU U3SMCHYHUBOCTHU

OCHOBHBIE METO/IBI CEJIEKLUU PACTEHUMN, )KUBOTHBIX,
MUKpoOpranu3mMoB. buorexHomnorus.

KontpoabHas padora Nel OpranuzMeHHbIN
YPOBEHb

Paspnen 2. [lony ISsuMOHHOBHI0BO YPOBeHb(8
4aCcoB)

[IBY o6mia xapakrepuctuka. Buspl u
nonynsauuu. JI\P Nel BeisiBiienune
NpUCnocodIeHuit




OpPraHu3MoB K BJIUSTHUIO Pa3IHYHBIX
HKO0JIOTHYeCKUX (aKTOpPOB

10 Pa3BuTHE DBOJIONUOHHBIX UCH.

11 I[BI/I)KYH_[I/IG CHJIBI OBOJIFOIIMH, UX BJIMAHHUEC HaA FGHO(I)OHI[
18(0)83%2152000505¢

12 EcTecTBeHHBINM 0TOOP Kak (haKTOp IBOJIOIUH.

13 |Mukpossomormss u  wmaxpossomonms  JI\P - Ne2
CpaBHeHue AHATOMHUYECKOI0 CTpPOeHUs
pacTeHuil pa3HbIX MeCT 00MTAHUS

14 HanpaBnenus 3BOOIUY.

15 [Mpunnun xaccuduxanmm. CHcTeMaTHKA.

16 |[K/P Ne2 «ITonyasiiMOHHOBHI0BOM YPOBEHb.»
Pa3znen 3 IkocucremMHblil ypoBeHb.(8 yac)

17 DY obmas xapakrepuctuka. Cpena oouTaHus
opranmsmoB. Dkonoruueckue paxrops: JI/p Ne3.
MeToabl n3MeHeHUs PaKTOPOB Cpeabl
oOuTaAHUS

18  PDkomoruueckue coobuecTsa.

JI/P Ned4 3ydeHue IKOTOTHYECKOM HHII PA3HBIX
BH/I0B PACTEHHH.
19  |Buael B3aMMOOTHOINIEHHME OPraHM3MOB B SKOCHCTEME.

DKOJIOrHYecKas HUIIA.




20

BuioBast ¥ MpOCTPaHCTBEHHASI CTPYKTYpa DKOCUCTEMBI.
JI/p Ne5. Onmcanue 3K0CUCTEM CBOEH MECTHOCTH

21 |[umieBble CBA3M B IKOCHCTEME

22 [KpyroBopoT BEILECTB U MPEBPAIlEHHE B IKOCUCTEME.

23 [Dxonormyeckas cykueccus. IlOCIeICTBUS BIMSHUS
NeATebHOCTH YelI0BEeKa Ha YKOCHUCTEMBI.
JI/p Ne6. MopenupoBaHue CTPYKTYp TPOILECCOB
MPOUCXOIAIIMNX B SKOCUCTEMAX.

24 K/P Ne3 «DKOCHCTEMHEII YPOBEHbY
brochepHbIil ypoBeHb. (8 9acoB)

25 bY obmas xapakrepuctruka. Yduenne B.W. BepHanckoro
0 orocdepe.

26 [KpyroBoport BemecTs B Guochepe.

27 Dpomowus 6uochepsl.

28 [IpoucxoxieHre 5KM3HU Ha 3eMJIe.




29 |OcHOBHBIE ATAmbl YBONIONUN OPraHAYECKOro MHpa Ha
Semuie.

30 [DBomonus yenoBeKa.

31  |Ponp uenoBeka B Ouochepe. JI/p Ne7. Orenxka
AHTPOIOreHHBIX N3MEHEHHI B IPUPOJIE.

32 |0O6o6maromuii ypok

33 |0O6o6marommii ypok

34 |Pesepn

Brinucka Bepua 01.09.2023
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