MyHHllHnaJleOC 0I0/1ZKeTHOE 06[“906[)330!!31‘6”5“00 yupexKaeHHe

«YTsHCKas cpeaHsis 00meodpa3oBaTeJbHas WIKOIA»

Mpuaoxenune k OO COO

| CornacoBana ‘
Pykoppmurens [LIMO

7/ [g_Hano&mx E.N.

[Tporokomn Ne i oT
«225» wLo40 20&j1‘.

CoraacoBaHa
3amecturens aupekropa MbOY

«Y1anckas COIL»
“~~ Kynpikosa E.®.

«ZE» %Mg 2041 1.

PaccmoTpena
Ha 3aceaHuH TeIaroru4ecKoro
coBeTa

IIKOJIBI

IIpotokon Ne 7

oT «fE» dbeyera 2047 1.

YrBepxaena
Jlupexrop MBOY «YTsiHCKas
)

ypmutoB 10.A.

a3 No*748

28
ot «30 » %é[m'& 2024 r.

PaGouas nporpamma

no yyebHomy

npeamMery «buoJjgorus»

Ha ypOBeHb CpeiHero ouero odpasoBanus
10-11 kaaccesl

2021 ron

CocraBuia: y4uTesb OHOIOruu
Brrukosa Okcana MiBaHoBHa




Coaep:xanune padodeil mporpamMmmbl

1. IlnaHupyembie pe3yabTaThl OCBOCHUS YUCOHOTO TIPEIIMETA. ... uuveneenneneeneaeneennenneaneannneeneeneeaneanenn
2. CONCPIKAHUE YUCOHOTO TIPEIIMETA. .. e uesteeneeeenneeeennaeennnaeenaeeenaeeansseeanae e ansaeeanseeaneeeanneeannns
3. Temarnueckoe IIAaHUPOBAHUE C YKA3aHUEM KOJIMYECTBA YAaCOB, OTBOJAMMBIX Ha U3YUCHUE KaXKIOU TEMBI



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOTI'O ITPE/IMETA

JlesTenbHOCTh 00pa30BaTENIbHOIO YUpPEKIEHUs1 001iero oopazoBaHusi B 00ydyeHUH OWOJIOTMM B CpelHel (MOJIHOM) IKoJie
J0JbKHA OBITH HapaBJieHa HAa JOCTHKEHHE 00YJarOIIUMUCS CIEIYIOMNUX JUYHOCTHBIX Pe3yJIbTATOB:

1) peanu3auy STHYECKUX YCTAHOBOK MO OTHOIICHUIO K OMOJIOTMYECKUM OTKPBITHSIM, HCCIETOBAHUAM U HX Pe3yIbTaTaM;

2) mpu3HAHUS BBICOKOW IIEHHOCTH JKM3HH BO BCEX €€ MPOSBICHHIX, 3J0POBbS CBOEr0 M JAPYTHX IIOJCH, peaan3aluu
YCTaHOBOK 370POBOT0 00pa3a XU3HH;

3) chopMuUpPOBAaHHOCTH TMO3HABATEIBHBIX MOTHBOB, HAIlPaBJICHHBIX HA TOJyYeHHUE HOBOTO 3HAHUS B o0jacTu OMONOTHH B
CBSI3U ¢ Oymyrmiei

po¢eCCUOHATBHON JEATEIHHOCTHIO WIIM OBITOBBIMH MPOOJIEMaMU, CBS3aHHBIMH C COXpAaHEHHUEM COOCTBEHHOTO 370POBBS U
HKOJIOTUIECKON 0€30TTaCHOCTH.

MeTanpeaMeTHbBIMHU Pe3yJbTATAMHU OCBOCHHS BBIITYCKHHUKAMU CTapIIel MIKOJBI 0a30BOT0 Kypca OMOJIOTHH SIBIISIFOTCS:

1) oBnmajieHWe COCTABJISIOUIMMH HCCICIOBATEIBCKOW M MPOCKTHOW  JIEATEIBHOCTH, BKJIIOYAs YMEHHS BHJIETH MPOOJIEMYy,
CTaBUTh BOMPOCHI, BBIJIBUTaTh THUIIOTE3bl, JaBaTh ONPEICICHUS MOHATHAM, KIACCU(PUIIMPOBATh, HAOIIOIATh, MPOBOIUTH
HKCIIEPUMEHTHI, JIeJaTh BBIBOJIbI M 3aKIIOUEHUS, CTPYKTYPUPOBATh MaTepuai, 00ObsICHATh, JOKa3bIBaTh, 3alUIIATh CBOU UJICH;

2) yMeHHsI paboTaTh C Pa3HBIMH UCTOUYHHUKAMHU OMOJIOTHYECKON HHGOpPMAIMU: HAXOAUTh OHMOJOTMYECKYI0 MH(OpMAIUIO B
pPa3IUYHBIX MCTOYHUKAX (TEKCTe Y4YeOHHMKA, HAyYHO-TIOMYJSAPHON JUTEpaType, OHOJOTHYECKUX CIIOBApSAX M CIPABOYHHUKAX),
aHAIM3UPOBATH U OLIEHUBATHh HH(OPMAIINIO, MPEeoOPa30BhIBATH HHPOPMALIUIO U3 OJHON (HOPMBI B IPYTYIO;

3) cnocoOHOCTh BHIOMPATH IEEBBIE M CMBICIIOBbIE YCTAHOBKH B CBOMX JEMCTBHUSX U IMOCTYINKaX MO OTHOIICHHUIO K KHBOM
IPUPOJIE, CBOEMY 37I0POBbIO U 3J0POBBIO0 OKPYKAIOIIHX;

4) ymeHHs aJeKBaTHO HCIOJIb30BaTh PEUYEBBIC CPEACTBA ISl JUCKYCCMM W apryMEHTAIlMd CBOEW MO3WIMH, CPABHHUBATh
pa3HbIe TOYKU 3PEHHUsI, ApTYMEHTUPOBAThH CBOIO TOUKY 3PEHHUSI, OTCTAUBATH CBOIO MO3UIIHIO.

IIpeaMeTHBIMHU pe3yibTATAMHU OCBOCHUS BBITYCKHUKAMH CTapIlei MKOJbl Kypca OMOJOruu 6a30BOr0 YPOBHS SIBISIFOTCS:

1. B no3nasamenvhoul (unmeniekmyaivbHoll) cghepe:

* XapaKTepUCTUKA COJAEp)KaHUS OUOJIOTUYECKUX Teopul (KJIeTO4Hasl,  JBOJIOLMOHHAs Teopus JlapBuHa); ydeHus
Bepnanckoro o Guocdepe; 3akoHOB MeHaens, 3aKOHOMEPHOCTEH M3MEHYMBOCTH; BKJIAJa BBIJAIOUINXCSA YUYEHBIX B pa3BUTHE
OMONOTUYECKON HAYKH;

* BBIJCJICHUE CYIIECTBEHHBIX MPU3HAKOB OHMOJOTMYECKUX OOBEKTOB (KJIETOK: PACTUTEIbHBIX M JKUBOTHBIX, JOSIACPHBIX U
AJICPHBIX, TMOJIOBBIX U COMATHYECKHMX; OPTaHM3MOB: OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX; BHUJOB, 3KOCHUCTEM, Ouochepsl) u
nporeccoB (0OMEH BELIECTB, pa3MHOXKEHUE, JEeJICHHE KIETKH, OIUIOJOTBOPEHHUE, IEHCTBHE HCKYCCTBEHHOTO M E€CTECTBEHHOIO
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0oTOOpOB, (HOPMHUPOBAHHUE MPUCHOCOOIEHHOCTH, OOpa30BaHHWE BHJIOB, KPYrOBOPOT BEUIECTB U NPEBpAILEHUS HHEPrUd B
sKocucTemax u ouocdepe);

e oObsicHEeHHWE  poju Ouosorud B (HOPMUPOBAHMM HAYYHOTO  MHUPOBO33PEHHMS; BKJIaJa OWOJOTHYECKUX TEOpUU B
dbopMupoBaHUE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTUHBI MHUpPA; OTPUIATEIBHOTO BJIUSHUS aJIKOTOJsl, HUKOTHHA,
HApKOTUUYECKUX BEIIECTB Ha Pa3BUTUE YEJIOBEKA; BJIMSHUS MYTareHOB Ha OPTraHU3M YeJOBEKa, YKOJIOTHYECKUX (HAKTOpPOB Ha
OpraHW3Mbl; MPUYUH SBOJIOIUU, MU3MEHSIEMOCTH BHUJIOB, HAPYILICHHN pa3BUTHUS OPraHM3MOB, HACJEJCTBEHHBIX 3a00JICBaHMUIA,
MyTaIui, yCTOMYMBOCTH U CMEHBI SKOCUCTEM;

* TMPUBEJICHHE JOKa3aTeIbCTB (apryMEHTAIusl) €IMHCTBA >KMBOM M  HEXKHUBOW MPHUPOJBI, POJCTBA >KUBBIX OPTraHU3MOB;
B3aUMOCBS3€l OPTaHU3MOB M OKPY KaIOIIeH Cpeibl; HEOOXOAMMOCTH COXpaHEHUs] MHOTO00Opa3us BUIOB,;

* YMEHHE MOJIb30BaThCS OMOJIOTMYECKON TEPMUHOIOTUEH U CUMBOJIUKOM;

* pCIICHHE JJIEMEHTAPHBIX OMOJOTMYECKUX 3aJ]lay; COCTABJICHHE JJIEMEHTApPHBIX CXEM CKPEIIMBAaHHUS W CXEM IepeHoca
BEIIIECTB M PHEPTUHU B IKOCUCTEeMaX (IIeTH MUTaHuUs);

* onucaHue oco0ei BUAOB IO MOP(OJIOTHUECKOMY KPUTEPHIO;

* BBISBJICHUE M3MEHUMBOCTH, MPHUCIOCOOJCHUM OPraHU3MOB K Cpelie OOUTaHUs, NCTOYHUKOB MYTareHOB B OKPYXKAIOIICH
cpene (KOCBEHHO), aHTPOIIOT€HHBIX U3MEHEHUN B DKOCHCTEMaX CBOEH MECTHOCTH; U3MEHEHUH B dKOCHCTEMaX Ha OHOJOTHYECKUX
MOJIETISIX;

* CpaBHEHHE OHMOJIOTMYECKHX OOBEKTOB (XMMHUYECKUW COCTAB TEJ KMBOM U HEXKHMBOW MPUPOJIBI, 3apOAbIlIa YeJIOBEKa U
IPYTUX MIJIEKOTUTAIONIUX, MPUPOIAHBIE SKOCHCTEMBbI M arpo’KOCHUCTEMBI CBOEW MECTHOCTH), MPOIECCOB (€CTECTBEHHBIH U
MCKYCCTBEHHBII OTOOPHI, MOJIOBOE U OECIONI0E pa3sMHOXKEHHE) U (DOPMYITHUPOBKA BEIBOJOB HA OCHOBE CPABHEHHUSI.

2. B yennocmuo-opuenmayuonnoii cghepe:

* aHAJIM3 U OIEHKA PA3JIMYHBIX TUIOTE3 CYIIHOCTH KU3HU, MPOUCXOKICHUE YeTIOBEKa U BOSHUKHOBEHUE KU3HU, TI100aTbHBIX
HKOJIOTHYECKUX TIPOOJIEM U MyTEeH UX PeIIeHUs, TOCIESACTBHI COOCTBEHHOM NEATEILHOCTH B OKPY’KAIOIIEH cpefie; OMOIOrudecKou
uH(bOpMAaIH, TTOTy4aeMOi U3 Pa3HbIX HCTOYHUKOB;

* OIIEHKAa JTUYECKHX AaCIEKTOB HEKOTOPBIX HMCCIENOBAaHWN B 00JacTM OWOTEXHONOTHHU (KIOHMPOBAHHE, MCKYCCTBEHHOE
OIUIOJOTBOPEHUE, HAITPABIEHHOE N3MEHEHHE T€HOMA).

3. B cghepe mpyoosoii oesmenvrocmu:

* OBJIAJICHUE YMEHHUSIMHU ¥ HABBIKAMU TTOCTAHOBKH OMOJIOTHYECKUX JKCIEPUMEHTOB U OOBSICHEHUS UX PE3YIhTaTOB.

4. B cghepe puzuueckoti desmenvrocmis:



* 000CHOBaHHE U COOJIIOIEHHE MEp NMPO(HIAKTUKNA BUPYCHBIX 3a00JIEBaHMM, BPEHBIX MPUBBIUEK (KypeHHUE, ynoTpediieHne
aJIKOTOJIsl, HAPKOMAaHUs); MMPaBUJI MOBEJICHUS B OKPYXKAIOIIEeH cpeie.

B pesyabrare udyuyenust yueOHoro mnpeamera «buosiorusi» Ha ypoBHe cpeaHero o0iero o0pa3oBaHM s BHIILYCKHHUK
HAYYUTCH:

— OIIEHUBATh POJIb OMOJIOTUYECKUX OTKPBITUM U COBPEMEHHBIX HCCIICJAOBAaHUN B Pa3BUTUU HAYKH U B MPAKTUYECKOM
JICSITEIbHOCTH JIFOJICH;

— OLICHMBATh POJb OHOJOTHH B (POPMUPOBAHMHM COBPEMEHHOW HAay4yHON KapTUHBI MHpA, MPOTHO3UPOBATH MEPCIICKTUBBI
pa3BuUTHs OUOJIOTUH;

— yCTaHaBJIUBATh U XapaKTepHU30BaTh CBS3b OCHOBOIIOJATAIONIMX OHOJIOTHYECKUX TMOHATHUN (KJIeTKa, OpraHu3M, BH,
IKOocUcTeMa, brocdepa) C OCHOBOIOIATAIOIIUMHY TOHITUSMHU JIPYTHX €CTECTBEHHBIX HAYK;

— 00OCHOBBIBaTh CHCTEMY B3IUISIJIOB Ha JKUBYIO MPHUPOAY U MECTO B HEHM dYenoBeka, NMPUMEHss OMOJOTUYECKUE TEOPHH,
YU€HUSI, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh IPAHULIbI UX TIPUMEHUMOCTH;

— TMPOBOAUTH Y4€OHO-UCCIICIOBATEIBCKYIO JICSITEIBHOCTh 10 OWOJIOTHHU: BBIJIBUTATh THIOTE3bl, IJIAHUPOBATH paboTYy,
oTOUpaTh U MpeoOPa3oBHIBATHL HEOOXOAUMYIO MH(POPMAIUIO, MPOBOUTH SKCIIEPUMEHTHI, HHTEPIIPETUPOBATh PE3YIIbTATHI, JICJIaTh
BBIBOJbI HA OCHOBE TOJIYYEHHBIX PE3YJIbTATOB;

— BBISIBJISITH M1 OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBbIX YPOBHEW OpraHu3aliy >KU3HU;

— YCTaHABJIMBATh CBA3b CTPOCHUS U (PYHKIIMI OCHOBHBIX OMOJOTUYECKUX MAKPOMOJIEKYJ, UX POJIb B MPOIIECCaX KIETOYHOTO
MeTab0JIN3Ma;

— pemarb 3ajayd  Ha onpexaeneHue nocienoarenbHocTH  HykieotnaoB JHK wu MPHK, antukomonoB TPHK,
MOCIIEIOBATEIBHOCTH AaMUHOKHUCIIOT B MOJIEKYJie OeJKa, MPUMEHSSI 3HAaHUS O PeaklUsiaX MaTPUYHOTO CHHTE3a, TeHETUYECKOM KOJIE,
IPUHIUIIE KOMIUIEMEHTAPHOCTH;

— JeNaTh BBIBOJBI 00 M3MEHEHMSX, KOTOPBIE MPOHM3OMAYT B MPOIECCAX MATPUYHOTO CHHTE3a, B CIlydae W3MEHEHUS
nociieoBareaIbHOCTH HyKIeotuaoB JIHK;

— cpaBHUBATH (ha3bl JCNCHUS KICTKHU; PeliaTh 3aa4i Ha ONpPEIeTICHUE U CPAaBHEHHE KOJIMYECTBA TEHETUYECKOTO MaTepuaia
(xpomocom u JIHK) B k1eTkax MHOTOKJIETOUYHBIX OPTaHU3MOB B pa3HbIX (a3ax KIECTOUHOTO IUKIIA;

— BBISIBJISITh CYIIECTBEHHbIC NMPU3HAKKA CTPOCHHS KJIETOK OPraHU3MOB pa3HbIX LAPCTB KUBOW MPUPOJbI, YCTAHABIUBATH
B3aMMOCBSI3b CTPOCHUS M (PYHKITUN YaCTeH M OPTaHOUOB KICTKU;

— 00OCHOBBIBaTh B3aMMOCBSI3b IUTACTHUECKOTO M DHEPTreTUYECKOTO OOMEHOB;, CpaBHUBATH MPOIECCHI IUIACTUYECKOTO U
AHEPreTUYECKOTO 0OMEHOB, MPOUCXOISIIINX B KIETKAaX dKUBBIX OPTaHU3MOB;



— OTPEACNSATh KOJINISCTBO XPOMOCOM B KIIETKaX PACTCHUI OCHOBHBIX OT/IEJIOB Ha Pa3HBIX dTalax >KH3HEHHOTO ITUKJIA;

— CpaBHHMBATh Pa3HBIC CIIOCOOBI PA3MHOKECHHSI OPTaHH3MOB;

— XapaKTepU30BaTh OCHOBHBIC 3TAITbl OHTOTCHE3a OPraHU3MOB;

— pemaTh T'€HETHYECKHE 3aJa4yd Ha JUTHOPHUIHOE CKpEIIMBaHHE, CICIUICHHOE (B TOM YHCJE, CIEIICHHOE C TIOJIOM)
HAaCJICJI0BaHHWE, AaHAIM3HUPYIONIee CKpPENIUBaHWE, TPUMEHSS 3aKOHbI HACJICJCTBEHHOCTH W 3aKOHOMEPHOCTH CIEIUICHHOTO
HACJICOBaHNS,

— pacKpbIBaTh MPUYWHBI HACICACTBEHHBIX 3a00JICBAaHHUM, apryMEHTHPOBATh HEOOXOIUMOCTh MEp MPETYNPEKIACHUS TaKUX
3a00JIEBAHHI;

— BBISBJISATH MIPUYHMHBI U CYIICCTBEHHBIC MPU3HAKA MOIU(UKAITMOHHONW U MYTallMOHHOW M3MEHUYHUBOCTH; 00OCHOBBIBAThH POJIb
U3MEHUYMBOCTH B €CTECTBEHHOM M MCKYCCTBEHHOM 0TOOpE;

— 00OCHOBBIBaTh 3HAYCHHE PAa3HBIX METOJOB CEJCKIIMM B CO3JaHMHM COPTOB PACTEHUM, MOPOJ JKMBOTHBIX M INTAMMOB
MHUKPOOPTaHU3MOB;

— XapaKTepu30BaTh (PaKTOPHI (IBMKYIIME CHUIIBI) SBOTIOINH;

— XapaKTepU30BaTh MPUIMHBI N3MEHYMBOCTH U MHOTOOOPAa3Hs BUIOB COIIACHO CHHTETUYCCKOW TEOPHH SBOJIIOIIHH;

— XapaKTepU30BaTh IOMYJIAINI0 KaK €IUHHUILy SBOJIONNH, BHJ KaK CHUCTEMATHYCCKYIO KAaTETOPHIO M KaK pe3yJbTaT
HBOJTIOIUH;

— YCTaHABIIMBATh CBS3b CTPYKTYPHI U CBOMCTB 3KOCHCTEMBI;

— COCTaBJIATh CXEMBI IEepeHOCa BEIIECTB M DHEPTrUU B JKOCHCTEME (CETH IMUTAHHWS), MPOTHO3MPOBATH UX HU3MCHCHHUS B
3aBUCUMOCTH OT U3MCHEHHSI (PaKTOPOB CPEIbI;

— apryMEHTHPOBAaTh COOCTBCHHYIO MO3MIMIO MO OTHOIICHHUIO K SKOJOTMYCCKHM IPOOJIEMaM M IOBEIACHUIO B MPHUPOIHOM
cpene;

— 000CHOBBIBaTh HEOOXOAUMOCTh YCTOMYMBOTO PA3BUTHS KaK YCIOBUS COXpaHEHUs Onocdepsl;

— OIICHUBATh IMPAKTUYSCKOEC M ITUYECKOE 3HAYCHHE COBPEMCHHBIX HCCIICIOBAaHMN B OHOJOTHH, MEIUIIMHE, SKOJOTHH,
OMOTEXHOJIOTHH; 00OCHOBBIBATH COOCTBEHHYIO OIICHKY;

— BBISIBIIATH B TEKCTE OMOJIOTMYECKOTO COACPKaHUS MPoOIeMy U apryMEHTUPOBAHHO €€ 0OBSICHSATD;

— IPEACTABIATH OMOJIOTHYSCKYIO HH(DOPMAIIMIO B BUE TEKCTA, TAOIUIIBI, CXeMbI, rpadKa, JUArpaMMbl U JIeJIaTh BBIBOJIBI Ha
OCHOBaHWUHW TIPEJCTABICHHBIX JIAHHBIX; MPEOOpPa30BBIBATH TpaduK, TaOIUIly, AUAarpaMMy, CXeMYy B TEKCT OHOJIOTHYECKOTO
COJICPI)KaHMS.



BbINyCKHUK TOJYYUT BO3MOKHOCTh HAYYUTHCH:

— OP2aHU308bI8AMb U NPOBOOUMb UHOUBUOYATILHYIO UCCIIE008AMENbCKYI0 0esmMelbHOCb N0 OUON02UU (UTU pa3padbamvléams
UHOUBUOYANBHBIIL NPOEKM). B8bl08U2AMb 2UNOMe3bl, NIAHUPOBAMb pabomy, omoupamev U npeoobpa30evl8amv HeoOX0OUMYIO
ungopmayuio, NPoBOOUMb IKCHEPUMEHMDbL, UHMEPNPEemUposams pe3yivbmamsl, 0eiams 6bl600bl HA OCHO8e NOJYYEHHbIX
Pe3yIbmamos, npeodcmasinms NpoOYKmM C80UX UCCIe008AHUL;

— NPOCHO3UPOBAMb NOCIEOCMBUSL COOCMBEHHBIX UCCIE008AHULL C YUEMOM DMULECKUX HOPM U IKONOSUHLECKUX mMPebOoBaHUlL,

— 8bI0eNAMb CYUjecmseeHHble 0COOEHHOCU HCUSHEHHBIX YUKI08 npedcmasumenell Pa3HblX 0moeno8 pacmeHutl u munos
HCUBOMHBIX, U0OPANCAMb YUK PA3BUMUSL 8 BUOE CXEM;

— AHAIU3UPOBAMb U UCNONB308AMb 8 PeuleHUU Y4eOHbIX U UCCIe008AMENbCKUX 3A0ay UHGOPMAYUio 0 COBPEMEHHbIX
UCc1e008anusax 8 buonro2uu, MeOuyuHe u IKOI02UU;

—  apeyMeHmupo8ams HeoOX0OUMOCMb CUHME3d eCMeEeCMEEeHHO-HAYYHO20 U COYUOSYMAHUMAPHO20 3HAHUSL 6 3NOX)Y
UHPDOPMAYUOHHOU YUBUIUZAYUL,

— MOOeUposams U3MeHeHue IKOCUCeM No0 GIUSHUEM PA3TUYHLIX ePYNI aKmopos oKpydicaloujeli cpedbl, — Bbla8Isams 8
npoyecce UCCIe008AMENbCKOU OessMeIbHOCIU NOCAe0CMEUsT AHMPONO2EHHO20 B030€lCMEUsl HA IKOCUCEMbL C80e20 DPecUoHd,
npeonazames  CHOCOObl  CHUNCEHUSI AHMPONO2EHHO20 B030elCmEUsi HA IKOCUCMEMbl, — UCHOIb308AMb NPUOOpeménHbvle
KOMNemeHyuu 6 NPaKmudeckol OesmenbHOCMU U HNOBCEOHEBHOU JICU3HU, O/l NPUOOpemeHUss Onvlma OesimelbHOCmU,
npedwecmayioueli npopeccuoHaIbHol, 8 0CHO8e KOMOPOU JedHCUm OU0L02Usl KaK Y4eOHblll npeomem.

TpeboBaHMs K YpPOBHIO MOJTOTOBKM YYaIIUXCS B pe3yJbTaTe OCBOCHHS y4eOHOro mpenmeTa «BHOIOTHS» BKIIOYAIOT
CHeIMaTbHBIC IPEIMETHBIC U 00IIHe yueOHbIE YMEHHUS U CTIOCOOBI IeATEITHHOCTH.

B pe3ynbTaTte u3ydeHust OMONIOTHHN y4alrecs JOHKHBI 3HATh:
[] ocHnoenble nonoxcenun 6GMOIOTUIECKUX TEOpUH (KIIETOUHAS TEOPUS; XPOMOCOMHAs TEOPUS HACIIEICTBEHHOCTH; CHHTETUYECKAs
TEOpHsI SBOJIOLMM; TEOPUS AHTPONOreHe3a); ydyeHWil (o0 myTsSX W HampaBieHusix jsBomtounu; H.M.BaBumoa o wnenrpax
MHOT000pa3usi ¥ MPOUCXOKACHHS KyJIbTYPHBIX pacTenuii; B.J.BepHaackoro o 6uocdepe);
L] cymnocms 3axonoe (I'.Menpnens; cuemieHHoro HacnenoBanus T. Moprana; romMoJIOTMYECKHUX PSIOB HACJIEICTBEHHOU
M3MEHYMBOCTH; 3apOJBIIIEBOr0 CXOACTBa; Xapau — BaitHOepra); 3axkoHoOMepHocTed (M3MEHUYMBOCTH; CLEIUIEHHOTO
HAcCIIeJIOBAaHUSI; HACIEIOBAaHUSI, CUECIJIEHHOIO C II0JIOM; B3aUMOJICHCTBHUS T€HOB M MX IUTOJOTMYECKUX OCHOB); NPaBHJI



(momuaMpoBanus ['. MeHmens; SKOIOrnuecKoil Mupamuibl); NPUHIMIOB PEIUTUKAIUN, TPAHCKPHUIILIUKA U TPAHCIALWU; THIOTE3
(YUCTOTHI TAMET, CYIIHOCTH U IPOUCXOKICHUS KU3HH, TPOUCXOKICHUS YEIIOBEKA);

[l umena éenukux yuenvix M ux BKIaa B OPMUPOBAHIE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUPA;

[l cmpoenue 6uonozuueckux 06veKmog: KIeTOK MPOKAPUOT U DYKAPHOT (XMMHUUYECKHH COCTAaB M CTPOEHUE); TEHOB, XPOMOCOM,
KEHCKUX U MY)KCKUX TaMeT; BUPYCOB; OJJHOKJIETOUYHBIX 1 MHOTOKJIETOUYHBIX OPTaHU3MOB; CTPYKTYPY BHAA U SKOCUCTEM;

[l cymgnocmo 6uonozuveckux npoueccos u AeneHuil: XpaHeHus, epelaun 1 peaau3aly reHeTudeckon nHdopmarmm; ooMeHa
BEIIECTB M TMPEBPAICHUS YHEPTUHM B KIETKE; (POTOCMHTE3a M XEMOCHHTE3a; MHUTO3a W MeH03a; Pa3BUTHS TaMeT y I[BETKOBBIX
pacTeHWid W TO3BOHOYHBIX JKUBOTHBIX, Pa3MHOXKEHUS; OIUIOJOTBOPEHHS y IBETKOBBIX PACTEHWH M TIO3BOHOYHBIX KHUBOTHBIX;
MHIUBHUIYaIbHOTO  Pa3BUTUS  OpraHu3Ma (OHTOTeHe3a); B3aUMOJCWUCTBUS TEHOB; WCKYCCTBEHHOTO, JBHXKYIIETO U
cTabmIm3upytomero ordopa; reorpaguueckoro M SKOJIOTHYECKOTO BHUA000PA30BaHUS; BIUSHUS DIEMEHTApHBIX (HDaKTOpPOB
ABOJIIONIMM Ha TEeHO(MOHA MOMmyNisnuu; (HOPMHUPOBAHUS TPHUCIIOCOOTICHHOCTH K Cpele OOWTAaHWs, KpPYyroBOpOTa BEIIECTB U
NpEeBpaIleHUs] SHEPTUU B SKOCHUCTEMAaX U buocdepe; sBomonuu 6uocdepsl;

[l ucnonvzosanue cOBpeMEHHBIX HOCTH)KCHHI OMOJIOTHH B CEJICKIIMA U OMOTEXHOJOTUH (TETEPO3UC, MOJUTUIOUINS, OTIaICHHAS
ruOpuan3aius, TpaHCTeHe3);

[l coepemennyro buonozuueckyro mepmunoaI02uIo U CUMBONUKY ;

yMeThb:

[l 0b6vacHamy poab OMOJOTUYECKUX TEOPUM, UAEH, IPUHIUIIOB, TUIIOTE3 B (POPMHUPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MMpa U HAYYHOI'O MUPOBO33PEHUS; €MHCTBO )KMUBOW U HEKMBOM MPUPOJIBI, POACTBO KUBBIX OPraHU3MOB; OTPULIATEILHOE
BIIMSIHUE aJIKOTO0JIs, HUKOTHHA, HapKOTHMUYECKUX BEIIECTB HA PAa3BUTHE 3apojblllla YEIOBEKAa; BIUSHUE MYTarecHOB Ha OpPraHHU3M
YeJI0OBEeKa; B3aMMOCBSA3M OPraHU3MOB M OKPY>KalOILEH CpeJibl; 3BOJIIOLUIO BUJOB, YeJoBeKa, OMOC(epbl; €JMHCTBO YEIOBEUYECKUX
pac; BO3MOXKHbIE TPUUYUHBI HACIEACTBEHHBIX 3a00J€BaHUM, TEHHBIX M XPOMOCOMHBIX MYyTallUii; MPUYMHBI YCTOWYMBOCTU U CMEHBI
HKOCHCTEM; HEOOXOJUMOCTh COXPAHEHUSI MHOT000pa3Hsl BUIOB;

[l pewams GuoNOrHMUECKUE 3aJaUH PA3HOU CIOKHOCTH;

[l cocmaenams cxemwl CKpellBaHus, MyTel NEPEHOCA BEIIECTB U SHEPTUU B HKOCHCTEMaXx (L€ MUTAHUs, TUILEBbIE CETH);

[l onuceleams MuKkponpenaparbl KJIETOK PAaCTCHMH U JKUBOTHBIX; INPEACTABUTENEH Ppa3HBIX BHUJIOB MO MOP(OIOTHYECKOMY
KPUTEPHIO; IKOCUCTEMBI 1 arpO’IKOCUCTEMBI CBOEH MECTHOCTH;

(] evlaenams mpucrocOONCHNsS OPraHU3MOB K cpefe obutaHusi; apoMopdo3bl M HAMOAAANTAIUN Yy PACTEHUH MU >KUBOTHBIX;
OTJIMYUTENbHBIE TMPHU3HAKUA JKUBOTO (y OTHENbHBIX OPTraHW3MOB); aOMOTHYECKME M OHOTHYECKHE KOMIIOHEHTBHI 3KOCHUCTEM;



B3aMMOCBSI3H OPIaHU3MOB B 3KOCHCTEME; UCTOUHUKH MYTareéHOB B OKpPYXaloLel cpesie (KOCBEHHO); aHTPOIIOI€HHbIE U3MEHEHUS B
HKOCHCTEMAX CBOErO PETUOHA;

[l cpaenusamp Guonornueckre 0ObEKTHI (KJIETKU PACTEHHUH, )KUBOTHBIX, TPUOOB U OaKTEepUi, IKOCUCTEMBbI U arpO3KOCUCTEMBI);
MIPOLIECCHI U sIBIEHUS (aBTOTPOQPHBIN U reTepoTpodHbIN ciocoObl NUTaHus; (POTOCUHTE3 U XEMOCUHTE3; MUTO3 U Mel03; Oecronoe
U TIOJIOBOE€ Pa3MHOXKEHHUE; OIUIOAOTBOPEHUE Yy IBETKOBBIX PACTEHUA W MO3BOHOYHBIX >KMBOTHBIX; BHEIIHEE W BHYTPEHHEE
OIUTOI0TBOPEHHME; (DOPMBI €CTECTBEHHOTO 0TOOPA; UCKYCCTBEHHBII U €CTECTBEHHBIA 0TOOpP; cOCOObI BUI000pAa30BaHMS; MAaKpO- U
MUKPO3BOJIIOLINIO; TyTH W HAMPABJIEHHUS SBOJIIOIMHI) U JIeJIaTh BHIBO/IbI HA OCHOBE CPAaBHEHMS;

[} amanuzupoeamv u ouenugamp paszIUUHbIC TUIIOTE3bI MPOUCXOXKACHHUS >KU3HU M YEJIOBEKa; rio0ajbHble aHTPOIOTeHHBIE
U3MEHEeHMs B Orocdepe; STHUeCKUE aClIEKThl COBPEMEHHBIX HCCIIE0OBaHUI B OMOJIOTHYECKON HAYKE;

[l ocywecmenamo camocmoamenvHplii NOUCK OUO102UYECKOU UHGOpMayuu B PA3IUYHBIX UCTOYHUKAX (Yy4eOHBIX TEKCTax,
CIIPABOYHUKAX, HAYYHO-TIOMYJISPHBIX HM3AaHUSX, KOMIBIOTEPHBIX 0a3ax, MHTEPHET-PECypcax) U NPHUMEHSTh €¢ B COOCTBEHHBIX
UCCJIEIOBAHUSAX;

[l ucnonvzoeams npuodbpemennvie 3HAHUA U YMEHUA 8 NPAKMUUECKOU 0eAMeTbHOCIU U NOBCEOHEGHOU HCUIHU:

st TMpodUIaKTUKN Pa3IMYHBIX 3a00sieBaHUN (MH(PEKIMOHHBIX, BPOKJICHHBIX, HACIEIACTBEHHBIX), a TaKXKe HHUKOTHHOBOM,
QJIKOTOJIbHOW M HApKOTMYECKOM 3aBUCMMOCTH; JUIsI OLEHKM ONAcHOTO BO3JEHCTBUS HA OPraHu3M 4YeJIOBEKa pa3iIMYHbIX
3arpsiI3HEHUM Cpesibl; Ml OCYIIECTBICHUS JIMYHBIX JEHCTBUH IO 3alIUTE OKPY’KAIOLIEH CPelbl; /Ul OLEHKU 3TUYECKUX aCIIEKTOB
HEKOTOPBIX UCCIIEI0BAaHUH B 00J1aCTH OMOTEXHOJIOTUH (KIIOHUPOBAaHUE, HICKYCCTBEHHOE OIUIOOTBOPEHUE).



COJEP)KAHHUE YYEBHOI'O ITPEJIMETA

10 knacc
PA3NEJI 1. Buonoeus kak nayxa. Memoowt nayunozo nosnanus (4 waca)

Tema 1.1. Kpamkas ucmopus pazsumus ouonocuu. Memoowt uccieoosanus  obuonoeuu (2 waca)
OOBEKT U3ydeHHUS OMOJIOTUN — >KHMBas Ipupoaa. KpaTkas uCTOpus pa3BUTHS OMONIOTHU. MeToAbl UCCIIEOBAHMUS B OUOJIOTHH.
Ponb Onoornveckux Teopui, uaeu, runore3 B GOPMHUPOBAHUN COBPEMEHHOM €CTECTBCHHOHAYYHOUW KapTUHBI MUPA.

Tema 1.2. Cywnocms HCU3HU U CBOUCBA JHCUB020. YPosHU opeanusayuu Jcueot mamepuu (2 yaca)

CyIIHOCTB KU3HU M CBOMCTBA KUBOTO. YPOBHU OpPTaHU3AIMU KUBOW MaTepuu. buonorndyeckue cucremMbl. MeToIbl MO3HAHUS
YKUBOU MPUPOIBI.

Hemonctpanus: [loprpersl yuenbix. Cxembl: «CBsi3b OMOJIOTHU C APYrUMHU Haykamu», «CHcTeMa OHMOJIOTHYECKUX HAYKY,
«buonornyeckue cucTeMb», «YpOBHU OpPraHU3ALUU KUBOU NPUPObI», «CBONCTBA KUBON MaTepUn», «MeTOo bl TO3HAHUS KUBOU
IPUPOIBI.

PA3NEJI 2. Knemxa (11 uacos)

Tema 2.1. Memoowr yumonoeuu. Knemounas meopus (1 uac)
Pazputue 3nanuii o kietke (P. Tyk, P. Bupxos, K. bap, M. Illlneitnen u T. [lIBanH). KnerouHas Teopusi 1 €€ OCHOBHbIC
MOJIOkKEHUS. POJIb KJIETOYHOM TEOPHUHM B CTAHOBJIEHHUU COBPEMEHHOW €CTECTBEHHOHAYYHOM KapTUHBI MUpa. METOABI IUTOJIOTHH.

Tema 2.2. Xumuueckuti cocmas kniemku (4 waca)
XUMHYECKUN COCTaB KJIETKU. HeopraHndyeckrne u OpraHM4eCcKue BEMIECTBA U UX POJIb B KIIETKE.

Tema 2.3. Cmpoernue knemku (3 uaca)

Crpoenune kimetku. OCHOBHBIC YaCTH M OPTraHOWJbBI KJICTKH, WX (PYHKIHH, dYKAPHOTHYCCKHE W TPOKAPHOTHYCCKUE KIICTKH.
Ctpoenue u PyHKIIMH XPOMOCOM.

Tema 2.4. Peanuzayus nacredcmeenuoul ungpopmayuu 8 kiemke (1 uac)
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JHK — Hocurtenp HacnenctBeHHoW MH(opmanuu. Y noenue moisekyisl [JHK B knerke. 3HaueHue MOCTOSHCTBA 4yucia U
(dopMbI XpomMocoM B kieTkax. ['eH. ['enetnueckuii koa. Poiabs reHoB B OnocuHTE3€ OenKa.

Tema 2.5. Bupycwi (2 yaca)

Bupycel. OcoGeHHOCTH CTpOEHHS M pa3MHOKEHMs. 3HAUY€HUWE B MPUPOJE M JKU3HM YeloBeka. Mepbl NpoQuIaKTUKU
pacnpocTpaHeHus BUpYCHbIX 3a0oneBanuil. [Ipodunaktuka CITNda.

O060061eHune 3Hanuil no pasneny «Kierkay.

Hemonctpanusi: Cxembl, TabiuLIbl, PparMeHThl BUACOPUIBMOB U KOMIBIOTEPHBIX porpamMm: «CTpoeHre MOJIEKYJIbI OeKay,
«Ctpoenune monekyabsl JJHK», «Ctpoenue monekynsl PHK», «Crpoenne knetkn», «CTpoeHHE KIETOK MPOKAPUOT U DYKAPUOT,
«CtpoeHnue Bupycay, «XpoMOCOMbI», «XapaKTepUCTUKa reHay, «Y nBoenue Mojekyns JJHK.

JlaGopaTopHbI€ U PAKTUYECKHUE PAOOTHI:

HaGnronenue KeTok pacTeHU U )KUBOTHBIX 110J] MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpenapaTax U UX OlMHUCAHHE.

CpaBHeHUE CTPOCHHUS KJIETOK PACTEHUN U KUBOTHBIX.

[IpuroToBieHue U ONUCaHUE MUKPOIIPENAPATOB KIETOK PACTCHHIA.

PA3JEJI 3. Opeanusm (19 uacos)

Tema 3.1. Opeanuzm — edurnoe yenoe. Mrozcoobpasue sncuswvlx opeanuzmos (1 uac)
Opranusm — eauHoe nenoe. MHoroo6pasue oprann3mMoB. OTHOKIETOUHbIE, MHOTOKJIETOYHBIE U KOJIO HUATBHBIE OPTaHU3MBI.

Tema 3.2. Obmen gewecms u npedpaujeruuss 3Hepeul — C8OUCMB0 HCUBLIX Op2aHUu3Mos (2 uaca)
OOMeH BelIecTB U MPEBPAIEHUS YHEPTUU — CBOMCTBO KMBBIX Opranu3moB. OcoOeHHOCTH OOMEHA BEIECTB y PAcTCHU,
KUBOTHBIX, OAKTEPHUIA.

Tema 3.3. Pazmuoorcenue (4 vaca)

Pa3zmHOkeHME — CBOMCTBO OpraHu3MoB. JleeHne KIIeTKH — OCHOBA POCTa, PA3BUTHS U Pa3MHOKEHUS OpraHu3MoB. [lonoBoe
1 Oecroioe pa3MHOKEHHE.

OnnonoTBopeHue, ero 3HaueHue. MickyccTBeHHOE OMbUICHUE Y PACTEHUN U OIJI0IOTBOPEHUE Y KUBOTHBIX.
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Tema 3.4. UnousuodyanvHoe paszeumue opeanuzma (onmoeernes) (2 uaca)

NuauBuayanbHOe pa3BuTHE opraHu3Ma (oHTOTreHe3). [IpuyuHBI HapymieHWHd pa3BUTHS OpPraHWU3MOB. VHIWBHIyaIbHOE
pa3BHTHE 4YelOBEeKa. PenpoaykTuBHOE 370poBbe. IloCiIencTBUS BIUSHUS aAJIKOTONS, HUKOTHHA, HAPKOTHYCCKUX BEIIECTB HA
pa3BHUTHE 3apOIbIIIA YSIOBEKA.

Tema 3.5. Hacneocmeennocmo u uzmenuusocms (7 uacos)

HacnenctBeHHOCTh M1 U3MEHYMBOCTh — CBOMCTBA OPraHM3MOB. ['€eHeTHKa — Hayka 0 3aKOHOMEPHOCTSAX HACJEJICTBEHHOCTH U
U3MEHUUBOCTU. I'. MeHaenb — OCHOBOIOJOXHUK T€HETUKHU. ['eHeTHyeckas TEPMHUHOJIOTHUS W CHUMBOJIMKA. 3aKOHOMEPHOCTH
HaclieloBaHus, ycTaHOBJeHHbIE [ .MeHnenem. XpoMOCOMHasi TEOpUs  HACIEeACTBEHHOCTH. COBpPEMEHHBIE MPE/ICTABICHUS W
MHEHHS O TeHE U T€HOME.

HacnenctBennas u HeHacJeACTBEHHA U3MEHYMBOCTh. BiiMsiHMEe MyTareHOB Ha OPraHU3M YeJIOBEKa.

3HayeHUE TEHEeTUKHU ISl MEULIMHBI U cenekiuu. HacneqoBanue npuszHakoB y yenoBeka. [TonoBeie XxpoMocoMbl. ClienIeHHOE
C TI0JIOM HaclieioBanue. HacnencTBeHHbIe 00JIE3HU YEIOBEKa, UX TPUIUHBI U TPOPUIAKTHKA.

Tema 3.6. ['enemuxa — meopemuueckas ocnosa cenrekyuu. Cenexyus. buomexnonocus (3 uaca)

I'enetnka — Teopernyeckas ocHoBa cenekuuu.Cenekius. Yuenue H. WM. BaBunoBa o wneHtpax mHorooOpasus u
IPOUCXOXKIEHUS KYIbTYpPHBIX pacTeHUil. OCHOBHBIE METO/IbI CEJIEKIIUU: THOPUIU3AIINS, UCKYCCTBEHHBIN 0TOOP.

buorexHonorus, ee AOCTHKEHHS, MEPCHEKTHUBBI Pa3BUTHS. OJTUYECKUE AaCHEKThl Pa3BUTHS HEKOTOPBIX HCCIEIOBaHUN B
OMOTEXHOJIOTUH (KIIOHHPOBAHHUE YEIIOBEKA).

O0600m1eHue 3HaHui 1o pazaeny «Opranuzmy.

Hemonctparnusi: Cxemsbl, TabIUIIbI, PparMeHTsl BUACOPHIBMOB U KOMIBIOTEPHBIX MporpamMM: «MHOToo0pasue opraHu3MoBY,
«OOMeH BeNIeCTB U MPEBPAILCHUS YHEPTUU B KIEeTKe», «DoTocuHTe3)», «/lenenue kineTku (MUTO3, Meio3)» «CrocoObl 6ecronoro
pa3smMHoxeHus», «IlonoBbie KiIeTKH», «ONI0AOTBOPEHUE Y PACTEHUN M KUBOTHBIX», «HAMBHAYalbHOE Pa3BUTHE OpPraHU3May,
«MonorubOpuaHoe ckpemuBanney, «JluruOpumnoe ckpemmBanue», «llepekpect xpomocom», «HemomHoe ITOMUHUPOBAHHEY,
«CreruieHHoe HacienoBanuey», «HacnenoBanue, crieruieHHoe ¢ moiiomy, «HacnencTBenHsie 0oJie3HN YenoBekay, « BnusHue amko-
rojiu3mMa, HapKOMaHWM, KYpPEHHsI Ha HACJIEICTBEHHOCTb», «Myrtauumny, «MoaudukamoHHas HW3MEHUYUBOCThHY», «LleHTpbI
MHOTO00pasusi U TPOUCXOXKIEHUS KYJIbTYPHBIX pacTeHuin», «VckyccTBeHHbBIN 0TOOp», «l mOpmmmzarusy», «lccinemoBanus B
007acTi OMOTEXHOJIOTUI.

JlaGopaTopHbie ¥ TPAKTUYECKUE PAOOTHI:
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BrisiBieHHEe TPHU3HAKOB CXOJCTBA 3apOJbIIIEH YejaoBeKa M JAPYIMX MIIEKOMUTAIOLIMX KaK JI0Ka3aTelbCTBO WX POJCTBA.
CocraBieHue NpoCTEHIINX CXEM CKpPEIIUBAHU.

Pemenue 3rneMeHTapHbIX TeHETHUECKUX 3aad.

BrbIsBiICHHE HCTOYHUKOB MYTareHOB B OKpY»Karomiel cpene (KOCBEHHO) M OIEHKAa BO3MOKHBIX MOCIEACTBUA MX BIHMSHHS HA
OpTaHU3M.

AHanu3 1 OlIeHKa ATUYECKUX ACTIEKTOB Pa3BUTHUS HEKOTOPBIX UCCIEAOBAaHUI B OMOTEXHOJIOTUH.

11 knacc
PA3JIEJI 4. Buo (21 uac)
Tema 4.1. Ucmopus 36010yuoHHbIX uoell (4 yaca)
Uctopus sBomonnoHHbIX uaed. 3nauenue padot K. Jlunnes, yuenus XK. B. Jlamapka, sBomonnonnoit Teopuun Y. Jlapsuna.
Pounb 3BOMIONIMOHHOM TeopuH B (GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTUHBI MUPA.

Tema 4.2. Cospemennoe 38oa0yuonHoe yuenue (9 uacos)

Bun, ero kpurepun. [lonmynsuus — CTpyKTypHas €IWHUIIA BUAA, CAMHHUIA SBOJIONUHU. [[BHXKyIME CHIIBI 3BOJIONUU, HX
BiAusiHUE Ha TeHodoun nomymsiuu. CuHTeTHdeckas Teopusi sBojitonuu. Pesynbrathl sBosonnu. CoxpaHeHHME MHOT00O0pa3us
BUJIOB KaK OCHOBa yCTOWUMBOro pa3zButus ouocdepsl. [Ipuunnbl BoiMUpaHus BU10B. bruonornueckuii mporpecc u OMOIOrHYeCKUi
perpecc.

Tema 4.3. IIpoucxooxcoenue sncuznu na 3emne (3 uaca)

I'mnote3bl MpoUCXOXKICHUS KU3HU. OTINYUTENBHBIE NPU3HAKU KUBOTO. YCIOKHEHHE MXUBBIX OPraHU3MOB Ha 3emiie B
IIPOLIECCE IBOIIOLIUU.

Tema 4.4. IIpoucxoocoenue yenosexka (5 uacos)

I'mnote3bl mpoucxoxaeHus: yenoBeka. Jloka3aTenbCcTBa POACTBA YEJIOBEKA C MIIEKOMUTAIOMIMMU KUBOTHBIMH. DBOJIOLHUS
yenoBeka. [Iporcxoxaenne yenoBedeckux pac. O0001eHrne 3Hanmii 1Mo pazaeny «Bumy.

Hemonctparus: Cxembl, TaOmuIpl, ¢GparMeHThl BHICOMGUIBMOB M KOMIBIOTEpHBIX mporpamm: «Kputepum Buma», «llo-

OyJsinuss — CTPYKTypHash €AWHUIA BHAA, €JAUHULA DSBOJIOLUNY», «/IBHKyIllHEe CHIBl 3BOIONUNY», «BO3HUKHOBEHHE U
MHOTroo0pasue Npucnoco0JIeHUu y opranu3MoBy, «O0pa3oBaHre HOBBIX BUAOB B MPHUPOJIE», «IBOJIONUS PACTUTEIBHOIO MHUPAY,
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«OBOTIOLMS KUBOTHOTO MHpa», «Penkue n mucuesaroniue BUaAbD), «POpPMBI COXPAHHOCTH MCKOIIAEMBIX PACTEHUHN U KMBOTHBIX»,
«/IBmKy1ne cuiibl aHTponorenesay, «lIpoucxoxnenue yenoeka», «[[poMCX0KAEHNE YETOBEYECKUX PACH.

JIaGopaTopHbIe U IPaKTHYECKUE PAOOTHI:

Omnucanue ocoOeli Buaa mo Mop(oaoruueckoMy KpUTEpHIO.
BrIsiBIeHHE N3MEHUYMBOCTH Y 0COOCH OJTHOTO BHA.

BrisiBIIeHrEe TPUCTIOCOOJICHUH Y OPraHU3MOB K CpeJie OOUTaHMS.
AHanu3 1 OICHKA Pa3IMYHBIX TUIIOTE3 IPOUCXOKICHUS KU3HH.
AHanu3 1 OIICHKa Pa3IMYHBIX TUIIOTE3 TPOUCXOKICHHS YETIOBEKA.

PA3NEJL 5. Dxocucmemwt (12 uacos)

Tema 5.1. Dxonoeuneckue ghakmopwt (3 uaca)

Dkojornyeckue (GakTopbl, WX 3HAYCHUE B JKU3HM OPraHW3MOB. buojormdeckue puTMbL. MEXKBHUIOBBIC OTHOIICHUS:
napa3suTU3M, XUIITHHYECTBO, KOHKYPECHITUSA, CAMOMO3.

Tema 5.2. Cmpyxmypa sxocucmem (4 yaca)
BunoBass u nmpocTpaHCTBEHHAasl CTPYKTypa 3KocucTeM. [luiieBbie CBsI3M, KPYroBOPOT BEILIECTB W IMPEBPAICHUS DYHEPTUU B
skocuctemax. [I[puurHbl YyCTOMYMBOCTU U CMEHBI KOocHCcTeM. MIcKyccTBEHHBIE COO0IIECTBA — arpo3KOCUCTEMBI.

Tema 5.3. Buocghepa — enobanvras sxocucmema (2 waca)
buocdepa — rnobanpras skocucrema. Yuenue B. M. Bepuaackoro o 6mocdepe. Ponb KHUBBIX OpraHu3MoB B Ouocdepe.
buomacca. buonorudeckuii KpyroBopot (Ha mpuMepe KpyroBopoTa yriepo/ia). IBoatonus 0uocgepsi.

Tema 5.4. Buocghepa u uenosex (3 waca)
buocdepa u yenosek. ['mobanbpHBIE KOTOTHUECKHE TTPOOIEMBI U IMyTH UX pemieHus. [lociaencTBus NesTeNbHOCTH YeIOBEKa B

okpyxaroriei cpeze. IIpaBuna moseaeHus B mpupogHoi cpeae. O000IeHre 3HaHUH 10 pa3aeny « IKOCUCTEMBD.

Hemonctparus: Cxembl, TaOIUIIBI, PpParMeHTHl BUACO(OUIEMOB U KOMITBIOTEPHBIX MPOTpaMM: «IKOJIOTHIECKHE (DAKTOPHI M X
BIIUSIHAE HA OpPraHu3Mbl», «buonornueckne puTMb», «MEXBHUIOBBIE OTHOLICHWSA: MAPA3UTU3M, XUIIHUYECTBO, KOHKYpPECHIWS,
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CUMOUO03y, «SIpyCHOCTh pacTUTEIBLHOIO cooliiecTBay, «llumeBnie 1enu u cetuy», «IKouorudeckas nupamuaay, «Kpyrosopor Be-
IIECTB M TPEBpaIleHUs YHEPTUH B IKOCUCTEME», «IDKocuctemay, «Arposkocuctemay, «buochepa», «Kpyrosopor yriepona B
ouocdepe», «buopaznoobpazue», «lyobampHbIe 3KoJIOrMYecKue TMpobieMb», «llocaeacTBUsT NEATENHPHOCTH 4YeIOBEKa B
OKpyKaroliei cpener, «buocdepa u yenosexy, «3arnoBeHUKU U 3aKa3HUKU Poccuny.

JIabopaTopHbIe U IPAKTUUYECKUE PAOOTHI:

BrisiBiieHHE aHTPOIOTe€HHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH.

CocraBieHue cxeM nepeadyu BellecTB U SHepTruu (Lenei NuTaHus).

CpaBHUTEIBHAS XapaKTEPUCTUKA TIPUPOJIHBIX IKOCUCTEM U arpO3KOCUCTEM CBOEH MECTHOCTH.

HccnenoBanue u3MeHEHUH B SKOCUCTEMAax Ha OMOJIOTUYECKUX MOJIETISAX (AKBAPUYM).

Pemenue sxosnornyeckux 3aaau.

AHanu3 U OEHKA MOCJIECTBUI COOCTBEHHOM AESATENBHOCTH B OKPY’KAIOUIEH cpejie, M100aIbHBIX SKOJIOTMUECKUX MPo0IeM U
NyTel UX pelieHusl.

3axnrouenue (1 uac)
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TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA YACOB, OTBOJANMBIX HA

N3YUEHHUE KAXKIOU TEMBI

KonnuecTBO 4acoB

Ne [To mporpamme " JlaGopaTopHbIX
poip [To paGoueit PaTOPHDIX,
TEMBI Tema B. B. MPAaKTUYECKUX
nporpaMmme
[Taceunnka paboT
10 knacc
Pazoen 1. Buonocus kax nayka. Memooduwl HayuHo2o 4 4
NO3HAHUA. = =
Kparkas ucropus pazButus ouoigoruu. MeTo bt
1.1 | uccnenoBauus B OMOJIOTHH. 2 2
19 CyIIHOCTb ®U3HHU U CBOWCTBA KUBOTO. Y POBHH 2 2
' OpraHu3alliy KUBOW NPUPOJIBIL.
Pazoen 2. Knemka.
10 11
2.1 | Metonp! tutosioruu. Kiierounas treopusi. 1 1 JLp. Ne 1
2.2 | XUMUYECKHI COCTAaB KIJICTKHU. 4 4
2.3 | CTpoeHHe KIEeTKH. 3 3 JLp. Noe 2, Ne 3
2.4 | Peanu3zanus HacneACTBEHHOW HH(POPMAIIUU B KIIETKE. 1 1
Bupycsi.
25 | oY 1 2
Pazoen 3. Opeanuszm. 19 19
31 Opranusm — enuHoe 1enoe. MHOrooopasue *KuBbIX 1 1
' OpPraHu3MOB.
3.2 | OGMeH BemecTB 1 MPEeBPAIICHUS YHEPTHH — CBOWCTBO 2 2

16



JKMBBIX OPIraHU3MOB.

3axnrouenue

3.3 | Pa3mHoxeHue.
3.4 | UnauBuayanpHOE pa3BUTHE OpraHu3Ma (OHTOTEHE3) ILp. Ne |
3.5 | HacimencTBeHHOCTHh M N3MEHYHBOCTD. Il.p. Ne 23,4
36 ['eneTuka — TeopeTuyeckasi OCHOBA CEJICKIIUH. TLp. Ne 5

Cenexuusi. buorexnonorus.

PesepBHOE BpeMst

Hroro:

11 knacc
Pa3zoen 4. Buo

4.1 | UcTopws HBOIIOIIMOHHBIX UACH 4
4.2 | CoBpeMEHHOE IBOJIIOIIMOHHOE YYEHHE. 9 JIp.Ne1,2,3
4.3 | IlpoucxoxaeHue )KU3HU Ha 3eMIIe. 3 ITp. Ne 1
4.4 | TIpoucxoxJIeHNE YEI0BEKA. 5 IT.p. No 2

Pazoen 5. Sxocucmemui. 12
5.1 | Okonorndeckue GakToOpsI. 3 3
5.2 | CTpyKTypa SKOCHUCTEM. 4 4 ILp. Ne 3,4,5,6
5.3 | buocdepa — rimobanpHas SKOJIOTHYECKas CHCTEMA. 2 2 ILp. Ne 7
5.4 | buocdepa u yenoBex. 2 3 ILp. Ne 8

1 1
3 0

Pe3epBHOE Bpems

Hroro

w
(€]
w
N
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