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PabGouass mporpamma ydeOHOro mnpeamera «buonOrHs» CcOCTaBieHa Ha OCHOBE aBTOPCKOM
nporpammsl K auaMH Y MK 1o 6uonorun (6a3oBbiit n yrinyoneHusiii yposau) B.M. Cusornazosa ans 10-
11 kmacca, uznarensctBa «Jpodar.

esab n3yyeHust y4eOHOI0 nmpeaMeTa:

I[lnanupyemMble pe3yabTaThbl 0CBOCHHUS OMOJIOTUHN
JInyHOCTHBIE Pe3yJIbTAThI

e (dopMupoBaHHEe COOCTBEHHOW IO3HMIMUA IO OTHOIIECHUIO K OHOJOTHYECKOW HWH(pOpMAIUH,
M0JIy4aeMOi U3 pa3HbIX HCTOUYHUKOB;

® TOTOBHOCTH M CLIOCOOHOCTH K OOPa30BaHMIO, B TOM YHCIIe caMO00pa30BaHUIO, Ha MPOTKEHUH
BCEM KU3HU,

® CO3HATEeNIbHOE OTHOIICHHE K HENPEephIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCHEIIHOU
npodeccnoHanbHOM U 0OLIECTBEHHON ACSITENbHOCTH;

® CHOCOOHOCThH aHAJIM3UPOBATH U OLICHUBATH MOCIEACTBHS IEATEIHLHOCTH YeJIOBEKa B MPUPO/IE;

MertanpeaMeTHble pe3yJibTaThl

® OBJIAJICHUE COCTABIISIIOIIMMH MPOCKTHOM M HCCIEA0BATENbCKOW NESTEIBHOCTH MO H3YyYEHHUIO
00ImKX OMOJIOTHYECKMX 3aKOHOMEPHOCTEH, CBOMCTBEHHBIX KUBOW NIPUPOJE;

® YMEHHE CaMOCTOSITEJILHO ONPENEIATh LIEJIU U COCTABIISATD I1JIaHbL;

® CIIOCOOHOCTH CAMOCTOSITEIIHHO OCYIIECTBIISATh, KOHTPOJIUPOBATH M KOPPEKTUPOBATH YIEOHYIO U
BHEY4eOHYIO (BKJIIOYasi BHELIKOJIBbHYIO) I€ATEIbHOCTS;

e BEIOHpATH YCIHEIIHBIE CTPATETUU B PA3IIMYHBIX CUTYAIUIX;

® YMEHHE OCYIIECTBIISITh CAMOCTOSITEIbHYI0 WH(OPMAIMOHHO-TIO3HABATEIBHYIO JIESTEIbHOCTD,
BKJIIOYAsl YMEHUE OPUEHTUPOBATHCS B PA3IUYHBIX UCTOUYHHUKAX MH(POPMALMH, KPUTHUYECKU OIICHUBATH U
MHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYYaeMYIO U3 Pa3IMUYHbIX HCTOYHUKOB;

® yMEHHME KPUTHYECKH OILIEHHBAThb WHGOPMAIUIO O JAEITEIbHOCTH 4YelOBeKa B MPUPOJE,
MOJIy4aeMyt0 U3 Pa3HbIX HCTOUHUKOB;

® BJA/ICHHE OCHOBHBIMH METOJAMH HAYYHOT'O TMO3HAHMUS MPU OMOJOTHYECKHX MCCIEIOBAHUSAX
KHUBBIX O0BEKTOB M SKOCHUCTEM: OITMCAaHUE, U3MEPEHUE, HAOIOICHNUE;

e BIIaJICHHE HABBIKAMH TMO3HABATEIBHOMN JACSITEIHLHOCTH, HABBIKAMH Pa3peIIeHUs MPooIieM;

® CMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TOUCKY METOJOB PEHICHUs MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3IUYHbIX METO/I0B IMO3HAHMS;

e BJa/ICHWE HAaBBIKAMU MO3HABATENBHON pPeQIIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBUMA U
MBICJIUTEIIBHBIX TPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, IPAHMI] CBOETO 3HAHUSA M HE3HAHUS, HOBBIX
MO3HABATENBHBIX 33/1a4 U CPEJICTB UX JOCTHUIKECHHUS;

® BIIaJICHUE SI3BIKOBBIMHU CPEACTBAMHU - YMEHHUE SICHO, JJOTUYHO M TOYHO M3JaraTb CBOIO TOYKY
3pEHMUsI, UCTIOIB30BATh aJIEKBATHBIC SI3BIKOBHIE CPEJICTBA,

e yMEHHWE TPOAYKTUBHO OOIMATHECA W B3aUMOJIEWCTBOBATH B  MPOIECCE COBMECTHOM
NeSITeNIbHOCTH, YUUTHIBATh MO3UIIUHU APYTOro, 3Q(PEeKTHBHO pa3peniaTh KOH(PIUKTHI.

IIpeameTHbIE pe3ybTaThI
B pesyabtare m3ydyenusi ydeOHoro mpeamera «buoJiorus» Ha ypoOBHe cpeaHero oomero
0o0pa3oBaHuMA:

BorinyckHuK Ha 6230BOM YPOBHE HAYYHUTCS:

® pacKpbIBaTh Ha MpHUMEpax poiib OHONIOTHH B (HOPMUPOBAHUH COBPEMEHHON HAYYHOW KapTHUHBI
MHpa ¥ B IPAKTUUYECKON JEATETHHOCTH JIIO/ICH;

® T[IOHMMATh U OMHUCKHIBATH B3aUMOCBSI3b MEXKIYy €CTECTBEHHBIMH HayKaMH: OHOJIOTHEH, (DU3UKOH,
XUMHEH; YCTAaHABIUBATH B3aMMOCBSI3b IPUPOIHBIX SBICHHUIA,

® [IOHMMATh CMBICJ, pa3inyaTh U ONHCHIBATH CUCTEMHYIO CBSI3b MEX]Y OCHOBOIOJAraroIluMHu
OMOJIOTUYECKIUMU TIOHATHSIMU: KJIETKa, OPTaHU3M, BUI, IKOCUCTEMA, Onocdepa;

® HCIOJh30BaTh OCHOBHBICE METOJbl HAYYHOTO TIO3HAHMSI B YUYEOHBIX OHMOJIOTHYECKUX
WCCIIEIOBAaHMAX, MPOBOAWTH OSKCIEPUMEHTHl MO H3YUYEHHIO OHMOJOTHYECKUX OOBEKTOB U SIBICHUH,
OOBSACHSTH Pe3yJIbTaThl IKCIIEPUMEHTOB, aHATM3UPOBATh MX, (HOPMYIUPOBATH BEIBOJIBL;
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e (dopMynHpOBaTh TUIIOTE3bl Ha OCHOBAHWM MPEJIOKEHHOW OuoNornueckoil mHbopManuu u
rpeasaraTb BapHaHThl MPOBEPKH TUIIOTE3;

® CpaBHMBATh OMOJIOTHYECKHE 0OBEKTHI MEX]Ly COOOM M0 3aJaHHBIM KPUTEPUSIM, J€JIaTh BHIBOJIBI
Y YMO3aKJIIOUEHHUSI HA OCHOBE CPAaBHEHUS;

e 00OCHOBBIBATh €IMHCTBO JKUBOM U HEXHUBOW MPUPOJBI, POACTBO JKHUBBIX OPraHU3MOB,
B3aMMOCBSI3U OPTaHU3MOB U OKPYIKAIOIIEH Cpe/ibl Ha OCHOBE OMOJIOTUYECKUX TEOPUi;

® TPUBOJIUTH NMPUMEPHI BEIIECTB OCHOBHBIX IPYII OPraHMYECKHX COCAMHEHHUH KIIETKH (OeNKoB,
KHUPOB, YIJIEBOJOB, HYKJIEHMHOBBIX KHCIIOT);

® pAacro3HaBaTh KJIETKU (IPOKAPUOT M SYKApUOT, PACTEHUN U >KUBOTHBIX) MO OMMCAHHUIO, HA
CXEMaTUYEeCKNX M300paKEHUSAX; YCTaHABIUBATh CBSA3b CTPOCHHUS M (YHKIMHA KOMIIOHEHTOB KIIETKH,
000CHOBBIBaTh MHOI'000pa3ne KIIETOK;

® DAcCMO3HABATh MOMYJISAINIO U OMOJIOrMYECKUI BUJ 10 OCHOBHBIM MTPU3HAKAM;

e OMUCHIBaTh (DEHOTHI MHOTOKJIETOYHBIX PACTEHUH U JKUBOTHBIX MO MOP(OIOruueckoMy
KPUTEPHIO;

e OO0BSCHATH MHOTOOOpa3ne OPraHU3MOB, IPUMEHSS SBOIOLIMOHHYIO TEOPUIO;

e KJacCU(PUIMPOBATh OHOJOTMYECKHEe OOBEKThl Ha OCHOBAHHWU OJHOIO WM HECKOJIbKUX
CYIIECTBEHHBIX IPHU3HAKOB (THUMBl MHUTAaHUS, CIIOCOOBI JBIXaHUS ¥ Pa3MHOXKEHHS, OCOOCHHOCTH
pa3BUTHA);

e OOBSACHATH IPUYUHBI HACIIECTBEHHBIX 3a00JICBaHUII;

® BBIIBJISITH WM3MEHYHMBOCTH Y OPraHU3MOB; OOBSCHITH MPOSIBICHHUE BUIOB H3MEHUHMBOCTH,
UCTONB3YsSd 3aKOHOMEPHOCTH W3MEHYMBOCTH; CpPAaBHUBATh HACIEJCTBEHHYI0 M HEHACJEICTBCHHYIO
W3MEHUYUBOCTb;

e BBLBIATH Mopdosornueckue, (pU3noIoruvyecke, MOBEeJECHUYECKHE aJanTalid OpPraHu3MOB K
cpene oOMTaHUA U IEHCTBHIO SKOJIOTUIECKUX (PAKTOPOB;

® COCTaBIISITh CXEMBI IIEPEHOCA BEIIECTB U YHEPTUH B dKOCHCTEME (LIETTH MTUTAHNSA);

® TIPHUBOJUTH JIOKA3aTEIHCTBA HEOOXOIUMOCTH COXPAHCHHS OMOPa3HOOOPA3Hsl ISl YCTOWIHUBOTO
Pa3BUTHUS U OXPAHBI OKPYKAIOIIEH Cpeibl;

® OIICHMBATh JOCTOBEPHOCTh OHOJOTHYECKOW HMH(POpMAIUHM, TMOJYYEHHOM U3  PasHBIX
HMCTOYHUKOB, BBIICTATH HEOOXOAUMYI0 HH(POPMALIMIO IS HCIIONIB30BAHUS €€ B YUEOHOH NEeATEIbHOCTH U
peleHNH MPaKTUIECKHX 3a/1a4;

® [IPEJCTaBIATh OMOJIOIMYECKY0 MH(OPMALMIO B BUJIE TEKCTa, TAOIMIIbI, rpaduKa, AUarpaMMbl
Y JIeTIaTh BBIBOJIbI HA OCHOBAHUU MPECTABICHHBIX JaHHBIX;

® OIICHMBATh pOJb JOCTHKCHMH TEHETUKU, CEJeKIUU, OMOTEXHOJOTHMH B MPAKTUYECKOU
NeSITeTbHOCTH YeJIOBEKA U B COOCTBEHHOM YKHU3HU;

® OOBSCHATH HETaTUBHOE BIIMSHUE BEUIECTB (AJIKOTOJS, HUIKOTHHA, HAPKOTHYECKUX BEIIECTB) HA
3apO/IbIIIEBOE Pa3BUTHE YETIOBEKA;

e O0OBSACHATH OCTEACTBUS BIUSHUS MyTareHOB;

e 0OBSACHATH BO3MOXKHBIE IPUYHMHBI HACTIEACTBEHHBIX 3a00JIeBaHU.

BbInycKHUK Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHTHCS:

dasamv  HayuHoe  OObACHeHUe  OuonocUYvecKUM  akmam,  npoyeccam, — SAGLEHUM,
3AKOHOMEPHOCMAM, UCHONb3YA OuonocuyecKue meopuu (KIemouHylo, 380NI0YUOHHYIO), YVUeHue o
buocgepe, 3aKk0OHbI HACIEOCMBEHHOCU, 3AKOHOMEPHOCMU USMEHYUBOCTIL,

Xapaxkmepu3o8ams co8peMeHHble HanpasieHus 8 pazeumuy OUOI02ULU; ONUCBLIBANb UX BO3ZMONCHOE
UCNONb306aHUE 8 NPAKMUYECKOU 0esIMeNbHOCMU,

cpasnueamsv cnocoowl Oenenusi Kiemku (Mumo3s u metios);

pewams 3a0a4u Ha nocmpoenue gppazmenma emopoti yenu /[THK no npeonoscennomy gpacmenmy
nepeotl, uPHK (mPHK) no yuacmky /[HK;

pewams 3a0auu Ha onpeoeieHue KOIUiecmea XpomMocom 8 COMAmMU4eckux u noa06ulx Kiemkax, da
makdce 8 KlemKkax nepeo HA4aiom OeleHus (Mmeuoza uiu Mumosa) u Nno e20 OKOHYaHuu (0/s
MHO2OKNIEMOUHBIX OP2AHUZMOB),

pewiamsv  2eHemuyeckue 3a0ayu HA MOHO2UOPUOHOEe CKpewjusauue, COCMABIAMb CXeMbl
MOHO2UOPUOHO20 CKPEeWUBanUs, NpUMeHssl 3aKOHbl HACIe0CME8EHHOCMU U UCNOAb3Ys OUOI02UYECKYIO
MEPMUHONIO2UIO U CUMBOTIUKY,



VCMaHaeIueams mun HAcleO008anUus U Xapakmep NposGleHus NPpUsHaKa no 3a0aHHOU cxeme
POOOCI0BHOU, NPUMEHSSL 3aKOHbI HACAEOCMBEHHOCTNU,

OYeHUBamyv pe3yibmamsl 63aUMOOCUCMBUsL Yelo8eKa U OKpyycaloujell cpedbl, NPOSHOIUPOBAMb
B03MOJICHBIE NOCNIEOCMEUsT 0esIMEeNbHOCMU YellogeKa Ol CYUeCmB8O8aHUs OMOeNbHbIX OUOI0SUYECKUX
00beKMOo8 U Yeavlx NPUPOOHLIX COOOULeCE.

BbinyckHUK Ha yri1y0JIeHHOM YPOBHE HAYYMTCS:

OLICHUBATh POJIb OMOJOTHYECKUX OTKPBITHI U COBPEMEHHBIX UCCIIEIOBAHUI B pa3BUTHH HAyKU U B
[IPaKTUYECKON JESITENIbHOCTH JIOEH;

OLICHUBATh poOJib Ouonornu B (HOPMHUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHpA,
MIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHS OMOJIOTHH;

YCTaHABIIMBATh U XapaKTEPHU30BaTh CBS3b OCHOBOIOJIATAIONIUX OMOIOrMYECKUX MOHITHH (KJIeTKa,
OpraHusM, BHJ, 3KocucTeMa, Omocepa) ¢ OCHOBOMOJIATAIOIIMMHU TOHSATHSAMU JPYTUX €CTECTBEHHBIX
HayK;

000CHOBBIBaTb CUCTEMY B3IJISZ0OB Ha XUBYHO IPUPOJYy M MECTO B HEM uelOBeKa, MPUMEHSSA
OHMOJIOTMYECKHE TEOPUH, YUCHHS, 3aKOHbBI, 3aKOHOMEPHOCTH, IIOHUMATh TPaHUIIbl UX TPUMEHUMOCTH;

IPOBOJUTH Y4eOHO-MCCIIEIOBATEIbCKYIO JEATEIBHOCTh 10 OWOJIOTUH: BBIIBUTATh THIIOTE3HI,
IUIAaHUPOBaTh paboTy, OTOMpaTh M MpPeoOpa3oBbIBATH HEOOXOAMMYIO HH(OpPMAILHIO, MPOBOIUTH
9KCIIEPUMEHTHI, UHTEPIPETUPOBATh PE3YJIbTAThl, I€JIaTh BHIBOAbI HA OCHOBE IOJYYEHHBIX PE3YJIbTATOB;

BBISIBJISITH U 0OOCHOBBIBATH CYIIECTBEHHBIE 0COOCHHOCTH Pa3HbIX YPOBHEH OpPraHU3aIMH KU3HU;

YCTaHABJIMBATH CBSI3b CTPOCHUS U (DYHKIUH OCHOBHBIX OMOJIOTMYECKHX MaKpOMOJIEKYJ, UX POJb B
mpoleccax KJIeTOYHOTO METaboIu3Ma;

pemath 3ajaud Ha ompezeneHue nocienoBatesnbHocTH HykiaeoruaoB JHK u nPHK (MPHK),
antukonoHoB TPHK, mocrienoBaTenbHOCTH aMHHOKHUCIOT B MOJEKyle Oenka, MPUMEHss 3HaHUS O
peaKuusx MaTPUYHOIO CUHTE3a, TEHETUUYECKOM KO/1€, IPUHLIUIIE KOMIUIEMEHTAaPHOCTH;

JIeNiaTh BBIBOJIBI 00 M3MEHEHMsSIX, KOTOpbIE MPOU30HAYT B MpoIlleccax MATPUYHOTO CHUHTE3a B
Clly4ae U3MEHEHU MOCIIEI0BATENbHOCTH HyKieoTunoB JJHK;

cpaBHHMBaTh (pa3pl JeNeHUsl KJICTKHU; pellaTh 3aJaud Ha OIpe/elieHHe U CpaBHEHHE KOJIUYECTBa
reHeTndeckoro Matepuaina (xpomocom u JJHK) B ki1eTkax MHOTOKIIETOYHBIX OPraHU3MOB B pa3HbIX (azax
KJIETOYHOTO 1IUKJIA;

BBISIBJISITH CYLLECTBEHHBIE INPU3HAKK CTPOEHUS KIETOK OPraHU3MOB pa3HbIX LAPCTB >KUBOM
IIPUPO/IbI, YCTAHABIMBATh B3aUMOCBSI3b CTPOEHUS U (PYHKIMN YacTei U OpraHoUI0B KIIETKH;

000CHOBBIBaTh B3aMMOCBSI3b IJIACTUUECKOTO U SHEPreTHYEeCKOro 0OMEHOB; CPaBHUBAThH MPOILIECCHI
IUTACTUYECKOTO U YHEPreTHUECKOro 0OMEHOB, MPOUCXOAIINX B KIIETKaX KUBbIX OPraHU3MOB;

OTpEeAENATh KOJMYECTBO XPOMOCOM B KJIETKaX PacTeHMH OCHOBHBIX OTJIENOB Ha Pa3HbIX 3Tarax
KU3HEHHOTO LIUKJIA;

pemath TeHEeTUYECKHe 3aJaud Ha AUTMOpUIHOE CKpPELIUMBaHUE, CLEIUIEHHOE (B TOM 4HCIIe
CIETJICHHOE C II0JIOM) HAaclelOoBaHWe, AaHAJIU3UpPYIOIlee CKpelIMBaHHe, MPHUMEHSS  3aKOHbI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTHU CLEIUIEHHOTO HACIIE10BaHU;

pacKphIBaTh MPUYMHBI HACJEACTBEHHBIX 3a00J€BaHUN, apryMEHTUPOBATh HEOOXOAUMOCTH Mep
MpeynpexaeHNs TaKUX 3a00IeBaHUIl;

CpaBHUBATh pa3Hble CIIOCOOBI PA3MHOKEHUS OPTaHU3MOB;

XapaKTepU30BaTh OCHOBHBIE ATallbl OHTOT'€HE3a OPraHU3MOB;

BBISBIISATh TPUYMHBI U CYLIECTBEHHbIE NPU3HAKM MOJU(PUKAMOHHOW U MYTal[MOHHOMN
W3MEHYMBOCTH; 0OOCHOBBIBATH POJIb U3MEHYMBOCTU B €CTECTBEHHOM M HCKYCCTBEHHOM OTOODE;

00OCHOBBIBaTh 3HAYEHHME PA3HBIX METOJOB CEJEKIMM B CO3[JaHMM COPTOB pacTeHUil, Mopoj
KUBOTHBIX U IITAMMOB MUKPOOPTraHU3MOB;

00OCHOBBIBAaTh MPUYUHBI M3MEHSEMOCTH M MHOrooOpas3usi BUAOB, NMPUMEHSSI CHHTETHYECKYIO
TEOPUIO IBOJIOINH;

XapaKTepU30BaTh MOMYJIALUIO KaK €AMHUILY BOJIIOLMH, BUJ KaK CUCTEMATHUECKYIO KaTETOPUIO U
KaK pe3yJbTaT 3BOJIIOINH;

YCTAHABIIMBATh CBA3b CTPYKTYPBI U CBOMCTB KOCUCTEMBI;

COCTaBJISITh CXEMBI IIEPEHOCA BEUIECTB U YHEPTUH B IKOCUCTEME (CETH MUTAaHMsI), IPOTHO3UPOBATh
UX U3MEHEHHS B 3aBUCUMOCTH OT U3MEHEHUs (PAKTOPOB CPEJIbI;



apryMEeHTUPOBaTh COOCTBEHHYIO MO3MIMIO MO OTHOIIEHHIO K SKOJOTHMYECKHM IpobiieMaM U
MOBEJICHUIO B IIPUPOJIHON CpELIE;

000CHOBBIBATh HEOOXOAMMOCTh YCTOMYMBOTO Pa3BUTHSI KK YCIOBHS COXpaHEHUsT OMoCcdephl;

OLICHUBATL HPAKTUYCCKOC U ISTHYCCKOC 3HAYCHUC COBPCMCHHBIX I/ICCJICILOBaHI/Iﬁ B 61/IOJIOFI/II/I,
MEAUIIMHE, 9KOJIOTUH, OMOTEXHOJIOTMH; 0OOCHOBBIBATH COOCTBEHHYIO OLICHKY;

BBISIBIISITH B TEKCTE OMOJIOTHYECKOTO COJIEPKaHMS MTPOOJIeMy U apryMEHTUPOBAHHO €€ OOBSICHATS;

MPEJCTaBIATh OUONOrMYecKyl0 HHGOpPMalKI0O B BHUAE TEKCTa, TaONUIbI, CXeMbl, rpaduka,
AuarpaMmbl U ACJAaTh BbBIBOABI HAa OCHOBAHUU HPCACTABJICHHBIX JaHHBIX; HpeO6pa3OBbIBaTB rpa(bmc,
TabyuIly, TuarpaMmy, CXeMy B TEKCT OMOJIOTMYECKOr0 COJIepKaHusl.

BbINyCKHUK Ha YIJy0JeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYHTHCS:

OpP2aHU308b16aMb U  NPOBOOUMb UHOUBUOVAILHYIO UCCAE008AMENLCKYIO  0eAMEeNbHOCMb N0
ouonocuu (uru pazpabamoléamv UHOUBUOYANLHBIU NPOEKN). GblOBUSAMb 2UNOMe3bl, NIAHUPOBANb
pabomy, ombupame U npeodPA306vbI6aAMb HEOOXOOUMYIO UHGOPpMAYUIO, NPOBOOUMb IKCHEPUMEHMDL,
UHMEPNPEemMUpo8ams — pe3yibmamovl,  0eldmb  6bl600bl HA  OCHOBE NOLYYEHHLIX — De3Vibmamos,
npeocmasisims NPOOYKmM C80UX UCCAeO08AHULL,

NPOCHO3UPOBAMb NOCACOCMBUSL COOCMBEHHBIX UCCIe008AHULL C YYEMOM OSMUYECKUX HOPM U
9IKOI02UYECKUX MPeOOBAHU;

8bI0EIAMb CYUWECBEHHbIE 0CODEHHOCIU JHCUSHEHHBIX YUKI08 NPeoCcmasumeneii pasHulx omoenos
PAcmeHuil U MUnos8 HCUBOMHBIX, U300PANCAMb YUKIbL PA3GUMUSL 8 8UOE CXeM,

AHATUBUPOBATNL U UCNOIL308AMb 68 PEULEHUU YYeOHbIX U UCCIe008AMENbCKUX 3A0aY UHDOPMAYUIO
0 COBPEMEHHBIX UCCIeO08AHUAX 8 DUONIO2UU, MEOUYUHE U IKOTO2UU,

aApeyMeHmuposams HeoOX00UMOCHb CUHME3d eCMEeCMBEHHO-HAYYHO20 U COYUOSYMAHUMAPHO2O0
3HAHUSL 8 INOXY UHPOPMAYUOHHOU YUBUIUZAYUU,

MOOenuposams UMeHeHue IKOCUCeM NO0 GIUSHUEM PA3TUYHBIX 2PYIN (Pakmopos oKpycaiuetl
cpeovl;

BbIABISIMb 6 Npoyecce UCCLe08AMENbCKOU  0esIMENbHOCMU  NOCIe0CMEUs.  AHMPONO2EHHO2O0
8030elicmeusi HA IKOCUCMEMbL C80€20 De2UOHd, Npedlazams CHOCOObl CHUNMCEHUS AHMPONO2EHHO20
8030€lCmBUst HA IKOCUCTEMDbL,

UCNONb308aMb NPUOOPEMeHHble KOMNEeMeHYUU 8 NPAKMUYEcKoll 0essmelbHOCMU U NOBCEOHEBHOT
JHCUBHU OJISI NPUOOPemeHUst ONbima OessmenbHOCHU, npedulecmayioujell npophecCUOHAIbHOU, 8 OCHOBe
KOMOpOU iescum OUuono2ust Kaxk y4eonvlii npeomem.

JlocTrkeHre JTUYHOCTHBIX Pe3yJIbTaTOB OLCHMBAETCS HAa KaueCTBEHHOM YypoBHe (0€3 OTMETOK).
CchopMupoBaHHOCTh METaNpeAMETHBIX M MPEeIMETHBIX YMEHUH OLIEHUBAaeTCs B Oajulax 1Mo pesysbTaramM
TEKYIIEro, TEeMaTHYECKOT0 U UTOTOBOTO KOHTPOJIA, a TAKXKE MO Pe3yJIbTaTaM BBITOJHEHHS JTa00paTOPHBIX
U IPAKTHUUYECKUX padoT.

Coaepxanue y4eOHOro nmpeaMerTa

ba3oBblii ypoBeHb

10 kaace

buoJsiorusi Kak KOMILIEKC HAYK O KMBOM NPUpPoOIe

buonorus kak KOMIUIEKCHasl HayKa, METOAbl HAyYHOTO MO3HAHUS, UCHOJIb3yeMble B OMOJIOTHH.
Cosepemennvie nanpagnrenuss 6 oOuonocuu. Ponab Ouomoruu B (HOPMHUPOBAHUM COBPEMEHHOH Hay4HOM
KapTUHBI MUPA, IPAKTUYECKOE 3HAaUeHHE OMOJIOTHUYEeCKUX 3HAaHUH.

Buonornyeckue cucreMsl Kak MpeaMeT U3ydeHus! OMOJIOTHH.

CTpykTypHbIe M QYHKIIHOHAIbHBIE OCHOBBI KU3HU

MounekynsipHble OCHOBBI JKM3HM. Heopranuueckue BemiecTBa, UX 3HaueHue. OpraHuyeckue
BemlecTBa (YrJieBOJbl, JUMUIbI, O€NKH, HyKIeHMHOBble KUCIOThl, AT®) u ux 3HaueHue. buonomumepsl.
Hpyeue opeanuueckue eewjecmea knemku. Hanomexnonozuu 6 buonozuu.



[{uronorusi, MeToapl LUTOJOTMU. POJb KJIETOYHOM TEOpUH B CTAHOBIEHHH COBPEMEHHOM
€CTECTBEHHO-HAy4YHOM KapTUHBI Mupa. KieTku npokapuoT u 3ykapuoT. OCHOBHbBIE YaCTH M OPraHOU/IbI
KJIETKH, UX QYHKLIHUU.

Bupycsl - HekneTouHast popma KU3HU, MEpbl MPO(UITAKTUKHA BUPYCHBIX 3a00JI€BaHUH.

KuznenestenbHocTh KieTKH. I[lmactuueckmit oOMeH. DoTocuHTE3, XeMocHHTe3. buocuHTe3
Oenka. DHepreTuveckuii oOMeH. XpaHEeHHe, Tepeadya W peaau3aius HacleJCTBeHHOW WH(POpMaIluu B
kietke. ['enernueckuil kon. ['eH, reHoM. [ eHomuxa. Brausnue napkoeceHubvlx eewjecme HaA npoyeccvl 6
K1emxe.

Knerounslii mukia: uHTepdaza u aeneHue. Muto3 m meio3, ux 3HadeHue. CoMaThyeckwe M
MOJIOBBIE KIIETKH.

Opranusm

Opranusm - eauHoe 1enoe. JKu3HenesaTenbHOCTh opranu3ma. Perymsnus (GyHKUIUN opranuszma,
roMmeocrtas. PasMHokeHne opranu3moB (Oecrosioe U 1mosioBoe). Cnocobvl pazmHodiceHus y pacmeHutl u
arcueomuwix. VHIUBUAYyadbHOE pa3BUTHE oOpraHu3ma (oHToreHes). llpuuuHbl HapylieHUN pa3BUTHSL.
PenpoaykTuBHOE 310pOBbE 4YENOBEKA; IOCIEACTBUS BIUSHUS AJKOrOJIA, HUKOTHHA, HAPKOTUYECKUX
BEILIECTB Ha SMOPHOHAIILHOE PA3BUTHUE YEIOBEKA. JKU3HEHHbLE YUKIbL PAZHBIX 2PYRN OP2AHUMOB.

['eneTnka, MeTONbl TE€HETHKU. |'€HeThuyeckass TEPMHUHOJIOTUMS W  CUMBOJMKA. 3aKOHBI
HacneAacTBeHHOCTH ['. Mennens. XpoMocoMmHasi Teopus HacleACTBeHHOCTH. OrmpeaeneHue Iona.
CuemieHHOE C TI0JIOM Haclle/I0BaHUE.

['enetuka yenoBeka. HacnencrBeHHbie 3a001€BaHMs Y€IOBEKA M UX MPEAYNPEKACHUE. ITUUECKUE
aCTeKThl B 00J1aCTH MEUIIMHCKON TeHETHKH.

I'enotun wu cpena. HenacnencTBeHHass W3MEHYMBOCTH. HaciencTBeHHass HM3MEHYUBOCTD.
MyTaressl, UX BIMSHUE Ha 3JOPOBbE YEIIOBEKA.

HomecTukanust W cenekius. MeTonbl celeKiuu. buoTexHoorus, ee HampaBieHus u
MIEePCIIEKTUBBI Pa3BUTHUS. buobezonacHocme.

11 kaacc

Teopus 3BoJIIOINHA

Pa3ButHe »BONOLIMOHHBIX KAeH, 3BomtounoHHas Teopuss Y. JlapBuHa. CUHTETHYECKash TEOPHUS
sBoMOUMU. CBHUIETENBCTBA HBOJIFOLUHU KMBOUM MPUPOIbl. MUKpPO3BOIIOLMS U Makpo3BoJrouus. Bun, ero
kputepuu. [lonynsauus - 31eMeHTapHasl €MHULIA SBOJIONMH. JBIKYIIIE CHIIBI SBOJIIOLUU, UX BIUSHUE
Ha TreHodoHa mnomynauud. Hampaenenust sBomonuu. MHOrooOpasue OpPraHU3MOB Kak pe3yibTar
sBotonuu. [IpuHIUIIEI KTaccuuKaIm, CHCTEMaTHKA.

Pa3BuTHe xu3Hn Ha 3emue

['unotessl mpoucxokaeHUs KU3HU Ha 3emiie. OCHOBHBIE ITAlbl YBOJIIOIMU OPTraHUYECKOTO MHUpPa
Ha 3emie. CoBpeMEHHbIE TMPEACTABICHUS O MPOUCXOXKICHUM YEJIOBEKA. OBOJIOLUSA YeIOBEKa
(anTpomnorenes). JIBIKyIIHE CHIIBI aHTPOIIOTeHe3a. Packl uenoBeka, ux MpOUCXO0K/IEHNUE U €IUHCTBO.

Opranusmbl 1 OKpPY:KAKOIIAs cpeaa

[IpucniocoOneHuss OpraHU3MOB K JICWCTBUIO JKOJOTHYECKUX (akTopoB. buoreoreHos.
Okocuctema. PazHooOpazue skocucteM. B3auMoOTHOIIEHUS! MOMYSALIUNA pa3HBIX BUIOB B IKOCHCTEME.
KpyroBopoT BemectB M MOTOK SHEPTMM B DJKOCHCTEME. YCTOWYMBOCTH M JUHAMHUKA DKOCHCTEM.
[TocneacTBus BIUSHUA AESITETLHOCTH 4YelOBeKa Ha dKocucTeMbl. CoxpaHeHue OmopazHooOpasusi Kak
OCHOBa yCTOMYMBOCTU HJKOCHUCTeMBL. CTpykTypa Ouocdepbl. 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uochepsl. Kpyeosopomsi sewyecms 6 buocgepe.

['mo0anbpHBIEe aHTpONOreHHbIE H3MeHeHHs B Ouocdepe. IIpoOrembl yCTOHYMBOrO pa3BUTHS.
Ilepcnexmussl pazgumusi OUOI02UYECKUX HAYVK.

JlabopamopHble u npakmu4eckKue pa6ombul

OpraHouzibl KJ1eTKU (BUPTYyaJbHO C MOMOUIbI0 MyJIbTUMEJUINHOTO NPUJIOKEHHUS K
y4eOHHUKY)

[IpuroTroBJ/ieHUEe U OIMCaHUE MUKPOIPENapaToB KJIETOK pacTeHUU

W3ydenue kineTok 6akTepuil Ha TOTOBBIX MUKpOIIpenapaTax

N3yuenne MruTO3a B KJIETKaX KOpEIIKa JyKa (BUPTYaJTbHO W/WJIU HA TOTOBBIX MIpemnaparax)

Pemenue 3a1au Ha MOHOTHOPUTHOE CKPEIIMBAHKE

Pemenue 3amay Ha TUTHOPUIHOE CKPEIITUBAHNE

Pemienue 3aau Ha cUEIIEHHOE HACIEJOBAaHUE TPU3HAKOB
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Pemenne 3a1a4y Ha CIIETUIEHHOE € ITOJIOM HACJIEA0BaHUE PU3HAKOB

N3yuenune Moau(pUKaMOHHOW N3MEHUYNBOCTH Ha IPUMEPE PACTCHUN

W3y4yeHne n3MEHYUBOCTH U KPUTEPUEB BU/a, ONIMCAHUE BUOB IO MOP(OIOTHUECKOMY KPUTEPHIO

W3y4yeHne n3MEHYUBOCTH y 0CO0ei OJTHOTO BH/Ia

AHanu3 1 OLEHKa NOCIEACTBUM AEITENbHOCTH YEIOBEKA B SKOCUCTEMAX

AHalu3 U OlEHKA IIT00ATBHBIX HKOJOTHUECKUX MPOOIeM U MyTei MX pereHus

Yriay0JieHHbIH YPOBEHD

10 kaacc

buoJsiornsi Kak KOMILIEKC HAYK O "KMBOM Npupoae

buonorus kak komriekcHas Hayka. COBpeMeHHbIE HanpasjieHus B Ononoruu. Cesi3b OHOIOTHH C
JIpyrMMH HayKaMu. BplnonHeHne 3aKoHOB ()M3UKH M XUMUU B XUBOU mpupone. Cunmes ecmecmeenHo-
HAYYHO20 U COYUOLYMAHUMAPHO20 3HAHUA HA COBPEMEHHOM Smane pazeumus YUuSUIUIAYUU.
[IpakTuueckoe 3HayeHHEe OMOJIOTMYECKUX 3HAHUWM. buojormueckue cucTeMbl Kak MpeaMeT H3y4deHUs
Oouosiornu. OCHOBHBIC TPUHIMIIBI OpraHU3alud W (YHKIMOHUPOBAHUS OMOJIOTMYECKUX CHCTEM.
buonornueckue cucTteMbl pa3HbIX YpPOBHEW OpraHu3auuu. [Unoressl W TEOpHHM, HUX poOJib B
(GOopMHpPOBaHUN COBPEMEHHON €CTECTBEHHOHAYYHOH KapTUHBI MHpa. MeToJpl HAay4yHOTO ITO3HAHHS
OpPraHMYECKOTO MUpA. IKcnepumenmanvuvle Memoovl 6 Ouono2uu, cmamucmuyeckas oopabomka
OQHHUIX.

CTpyKTypHBbIe U QYHKIHOHAJIbHbIC OCHOBBI KU3HHU

MonexkyysipHble  OCHOBBI KM3HH. MakKpo3JIEeMEHTBl M MHUKpO3JeMeHThl. Heopranuueckue
BemlectBa. Bona, ee ponb B xxuBoi mpupoae. ['mnpodunsnocts u ruapodoOHOCTh. Ponb MUHEpaNbHBIX
coneil B kieTke. OpraHu4ecKue BEIIEeCTBA, IMOHATHE O PErYJSPHBIX U HEPEryJSIPHbIX OHoNonuMepax.
VYrneBonbl. MoHoOcaxapuabl, oOnMrocaxapuibl M nojucaxapujipl. OyHKIMHM YIiI€BOAOB. JIMMUIBL
Oyuknum JmnuaoB. benku. @yHknwm OenkoB. MexaHu3m AeictBus (epMeHTOB. HykienmHOBBIE
kucnotel. JJHK: crpoenue, cBoiictBa, mecrononoxxenue, ¢yukiuu. PHK: ctpoenue, Buabl, QyHKIHH.
AT®: crpoenne, ¢pynkiun. [pyrue opraHudeckue BemiecTBa KieTkH. HanoTrexHomoruu B OMOJIOTHH.
Krnerka - crpykrypHast 1 GyHKIMOHAIbHAS €AUHUIIA OpraHusMa. Pazsumue yumonocuu. COBpeMEHHbIE
METOABI U3y4eHHs KIETKH. KiieTouHas Teopus B CBET€ COBPEMEHHBIX JaHHBIX O CTPOCHUH U (QYHKIHAX
Kinetku. Teopusi cumbuocenesa. OCHOBHBIE YacTU W opraHouasl kieTkd. CTpoeHue M (QyHKIHH
ounonornyeckux MemoOpan. Llurommaszma. Snpo. Crpoenwe u ¢(yHKIHM XpoMocoM. MeMOpaHHBIE H
HemeMOpaHHble opranouipl. Llutockener. Bkimoyenus. OCHOBHBIE OTIMUYUTENbHBIE 0OCOOEHHOCTH KIIETOK
npokapuoT. OTINYUTEIbHBIE OCOOCHHOCTH KIIETOK 3yKapuoT. Bupycel - HekieTrouHas (opma KHU3HH.
CrniocoObl  mepefaud  BHUPYCHBIX HHGEKIMH U Mepbl MNpOQUIAKTUKM BUPYCHBIX 3a00JI€BaHUI.
Bupyconoeus, ee npaxmuueckoe 3nauenue. Kinerounnlii mertaOonn3Mm. @OepMEHTAaTUBHBIM XapakTep
peakiuii oOMeHa BelecTB. DTalbl 3HEepreTuyeckoro ooMeHa. ApoOHoe U aHa’dpoOHoe nbpixaHue. Poib
KJIETOYHBIX OPTaHOWJOB B TpoIleccax IHEPreTHYeckoro oOMeHa. ABTOTPOPBI M TeTEPOTPORHI.
®otocunte3. ®a3pl (orocuHTeza. XemocuHTe3. HacnencrBenHas uHpopMmamus U ee peanus3alnus B
KiIeTke. ['eHeTHMueckuil KOJ, €ro CBOWCTBa. OBOJIONMS TpeactaBieHuii o rTeHe. CoBpeMEHHBIE
IIPEJCTaBICHUs O F'eHe U reHoMme. bruocunTes Oeska, peakiui MaTpUYHOIO CHHTe3a. Perymnsims paGoTsl
F€HOB M THIpOLEecCOB OOMEHa BEUIECTB B KieTKe. ['€HHas WHXKEHEpHsl, T€HOMHKA, HpOmeoMUKd.
Hapywenue 6uoxumuueckux npoyeccog 8 kiemke noo GIuUsHUEM MYMA2eHO8 U HAPKOSEHHbIX 8eUleCS.
Knerounslii nuki: uatepdasza u nenenue. Muros, 3HaueHue MHUTO3a, (a3l MuUTO3a. COMaTHYECKHE U
MOJIOBBIE KIIETKH. Meiio3, 3HaueHne meio3a, (as3pl Meiio3a. Meiio3 B KU3HEHHOM LIMKJIE OPraHHU3MOB.
@opMHpOBaHUE TMOJOBBIX KIETOK Y IBETKOBBIX PAaCTEHHH M IO3BOHOYHBIX >KUBOTHBIX. Pecynayus
OeneHusl KIemox, Hapyulenus pe2yaayuu Kak npuduna zadoneéanui. Cmeonosvie Kiemku.

Opranusm

OCO0eHHOCTH OJTHOKJIETOUYHBIX, KOJIOHUAIBHBIX M MHOTOKJIETOYHBIX OpraHW3MOB. B3aumocssi3b
TKaHEH, OpPraHoB, CHCTEM OPraHOB KaK OCHOBA LEJIOCTHOCTH OpraHu3Ma. OCHOBHBIE HPOLECCHI,
MIPOUCXOAIINE B OpraHU3ME: NMUTAHUE U INUIICBAPEHUE, JBUXKCHHUE, TPAHCIIOPT BELIECTB, BBIICICHHUE,
pa3apaKuMoCTh, peryisinus y opranusmoB. [loanepskanue romeocrtasa, MPUHIUI OOpaTHOM CBS3H.
PasmHOkeHMe opraHu3smoB. becrnosoe M 10JI0BO€ pa3sMHOXKEHHE. J[BOWHOE OILUIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui. Buapl oriogoTBopeHust y >KUBOTHBIX. CIOCOOBI pa3MHOMKEHHUS y pacTeHUM U
KUBOTHBIX. [lapreHorenes. OHTOreHes. OMOpuoHanbHOE pa3zBuTue. [locTAMOpHOHAIBHOE pa3BUTHE.
[Ipsmoe u Henpsimoe paszBuTue. JKW3HEHHBIE NMKIBI Pa3HBIX TpPyNIl OpraHu3MoB. Perymsmus
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WHIVBUAYAIBHOTO pa3BuTHs. [IpndnHbl HapyIIEHUN pa3BUTHS OPraHU3MOB. MICTOpHs BOSHMKHOBEHMS H
pa3BUTHA TE€HETUKHM, METOAbl TEHETHUKU. | eHeTMUecKHe TEPMUHOJIOTHS M CHMBOJMKA. ['eHOoTMI M
(dbenoTun. BeposTHOCTHBIM XapakTep 3aKOHOB T'C€HETHKH. 3aKOHBI HacieacTBeHHocTH I'. MeHnens u
YCIIOBUS UX BBINOJIHEHMS. [{UTONOrMUeckre OCHOBBI 3aKOHOMEPHOCTEN HaclieJ0BaHMs. AHAIN3UPYIOIIEe
CKpeIlMBaHuE. XPOMOCOMHAsl T€OpHUs HAcleACTBEHHOCTH. CLEIUIEHHOE HacleOBAHHUE, KPOCCHHIOBED.
Onpenenenne nojia. CuerieHHOE ¢ MOJI0OM HacienoBaHue. B3aumonelicTBue auieabHbIX U HEAJUIEIbHBIX
reHoB. ['eHeTHuYecKkne OCHOBBI MHIUBUAYAIBHOIO pa3BUTHA. [ enemuueckoe kapmuposanue. I'eHeTHKA
4ell0oBEKa, METOJbl H3Y4YEHHMs] T[EHETHMKM 4eJOBEeKa. PenpoayKTHBHOE 30pOBbE  YEJIOBEKA.
HacnencrBennsle 3a00jeBaHMs 4Ye€IOBEKa, UX NpEAyNpexIeHHe. 3Haue€HUEe TeHETHKH A MEAULUHBI,
STUYECKHE acleKThl B O0JAacTH MEIUIMHCKOM reHeTuku. ['eHotun u cpena. HeHnacnencrBeHHas
n3MeHUnMBOCTb. Hopma peakuuu npusHaka. BapuanvoHHBIM psAg W BapuallMOHHAs — KpHBasl.
HacnencrtBenHass ~ M3MEHUMBOCTh.  Buasl  Hacie[ACTBEHHOW — M3MeHYMBOCTH.  KoMOMHaTuBHas
U3MEHUYUBOCTb, €€ MCTOYHHMKM. MyTanuu, BuAbl MyTaluil. MyTareHbl, UX BIIMSHUE Ha OPraHU3MBI.
MyTtanuu Kak TpUYMHA OHKOJIOTMYECKUX 3aboneBaHwii. BHesnepHas HACIEACTBEHHOCTh H
U3MEHUYUBOCTb. JnuceHemuxa. JloMecTHKanus M celeKuus. LIeHTppl OonOMalllHMBAaHUSA >KUBOTHBIX U
LEHTPbl IPOUCXOXKJIEHUS KYJIbTYPHBIX pacTeHUH. MeToabl CEJNEeKIUH, HUX T'€HETUYECKUE OCHOBBI.
HckyccTBeHHBbIH 0TOOP. Y CKOpPEHHE U MOBBILIEHHE TOYHOCTH 0TOOpa ¢ MOMOILBIO COBPEMEHHBIX METO/I0B
TeHETUKHU U OMoTexXHOoJoruu. ['eTepo3uc u ero Ucrnonb30BaHUe B celeKUnu. Pacimpenrne reHeTHuecKoro
pasHOOOpa3usi  CEJIEKLIMOHHOTO  MaTepuala: HIOJIMIUION YIS, OoTHalieHHas  Trubpuausanus,
AKCIIEPUMEHTAJIbHBIA MyTareHes3, KJIIeTOUHasi MHKEHEPHUs, XpPOMOCOMHAsl UHKEHEPHUs, TeHHAsI HHKEHEPHUSL.
brobe3onacHoCTb.

11kaacc

Teopus 3BoJIIOIMHA

PasButne 3Bomonnonusix uae. Hayunsie B3rsapl K. Jlunnes u XK.b. Jlamapka. OBostonnoHHas
teopus Y. /lapsuna. CBUIETEIBCTBA 3BOIIOLNHN KUBOM NPUPOIBL: NAJIEOHTOJIOTUYECKUE, CPABHUTEIIBHO-
aHaTOMHYECKHe, 3MOpHoIoTHYecKne, Ouoreorpaduveckue, MOJIEKYJIIpHO-TeHeTHUecKkue. Paszpurue
npeicraBieHui o Buzae. Bup, ero kputepuu. [lomymsiumsa kak ¢opma CyIeCTBOBaHUS BUAA U Kak
JJIEMEHTapHas eAUHMIA HBoJoUMU. CHHTETHYECKas TEOpUs SBOIIOLUUMU. MUKpPO3BOIIOLUS U
MaKpO3BOJIIOLM. JIBHKyIME CUIIBI SBOJIIOLMH, UX BIMAHUE Ha reHo(oH] nomyisuuu. [peii¢ reHos u
Clly4aliHble HEHAIpaBJIEHHblE H3MEHEHUs reHo(oHIa momyjasuuu. YpaBHeHue Xapau-BaiinOepra.
MonexkyasipHOreHeTUYeCKHEe MEXaHU3Mbl HBOJIONMH. DOpPMBI €CTECTBEHHOro OTOOpa: JBHXKYIIas,
cTaOuan3upyroas, AM3pynTHBHAs. DKOJIOrHUECKoe U reorpapuieckoe Buiooopasosanue. Hanpasnenus
U myTd dBomonud. DOopMbl 3BOIIOLMU: JUBEPIeHLHUs, KOHBEPIEHLMs, Mapauienu3M. MexaHU3MBI
anantauui. Kospomtouusa. Ponb 3BOMIONMOHHON Teopuud B (POPMHPOBAHUU €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa. MHOrooOpa3ue OpraHM3MOB U MPUCIOCOOIIEHHOCTh OPraHU3MOB K Cpejie 0OUTaHMs Kak
pe3ynbTar 3Botonuu. [IpuHImnsl knaccugukanum, cuctemMaruka. OCHOBHBIE CUCTEMATUUYECKUE TPYIIITbI
opranudeckoro Mupa. CoBpeMeHHbIE MOAX0bI K KIacCU(PUKAIIUN OPTraHU3MOB.

Pa3Burtne xu3Hu Ha 3emiie

Metonbl  JaTUPOBKM  COOBITHMM  HpPOIIJIOro, TEOXPOHOJIOTHYECKas  IIKada. [ UmoTes3sl
MIPOUCXOXKACHUS KU3HU Ha 3emie. OCHOBHBIE 3Tallbl HBoNIOIMK 6uocheps! 3emn. KitoueBsle coObITHS
B HBOJIIOILIUM PACTEHUH U KUBOTHBIX. Boimupanue 61006 u e2o npuyunvl. COBpeMEHHbIE MTPEICTABICHUS O
MIPOUCXOXACHUN uenoBeka. CucTeMaTHuecKkoe MOJIOKEHHUE YeNIOBEKa. DBOJIIOLMS 4denoBeka. DakTopsl
9BOJIIOLIMHM YeJIOBEKA. Pacel yenmoBeka, MX MPOUCXO0XKACHUE U €IUHCTBO.

Opranusmbl 4 OKpY KamoLias cpeaa

Okonoruyeckre (HaKTOppl M 3aKOHOMEPHOCTH WX BIMSHUA Ha OPTraHU3Mbl (IPUHIMII
TOJIEPAHTHOCTH, JTUMUTHpYIoIUE (akTopsl). [Iprcniocobnennst opraHu3MoB K JIEHCTBUIO KOJIOTUYECKUX
¢dakTopoB. buonornueckue putmsl. BzaumoseiictBue skonorndeckux (pakTopoB. DKOJIOTHYECKas HHIIA.
buoreonenos. Oxocucrema. KommnoneHTs! sxkocucteMbl. Tpoduueckre ypoBHU. THUMBI MUIIEBBIX IETEH.
[InmeBas cets. KpyroBopoT BELIECTB U MOTOK HEPTUU B DKOCUCTEME. bHoTHYECKHE B3aMMOOTHOILIEHUS
opranu3smMoB B sKkocucteme. CBoiicTBa 3kocucteM. [IpolyKTUBHOCTH M OHMOMAacca SKOCHCTEM pPa3HbIX
tunoB. Cyxkneccus. Camoperymsinus 3kocucteM. IlocneacTBus BAMSHMS AEATEIBHOCTH YEJIOBEKAa Ha
skocucteMbl. HeoOxoaumocTh coxpaHeHUs OHOpa3HOOOpasusi HKOCUCTEMBI. ATPOLIEHO3bI, UX
ocobennoctu. Yuenue B.U. Bepnanckoro o 6uocdepe, Hoocghepa. 3akOHOMEPHOCTH CYIIECTBOBAHUS
o6uoctepsl. Kommnonentsl Ouocepsl u ux posb. KpyroBoporsl BemiectB B Ouocdepe. buorennas
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Murparmusi atoMoB. OcHosHbie bOuomsl 3emau. Ponb yenoBeka B Ouochepe. AHTPONIOTEHHOE BO3/CHCTBHE
Ha Ouocdepy. IIpuponHsie pecypcsl M panHoHaIbLHOE MPUPOAONOIL30BAHUE. 3arpsisHEHHE OHOChepHI.
Coxpanenne MHOrooOpasus BHJIOB KaK OCHOBa YCTOMYMBOCTH Ouocdepsl. BoccmanosumenvHas
skonoeus. IlpoOneMbl ycTOWYMBOTO pa3BuTHs. llepcrneKTHBBI pPa3BUTHS OHOJOTHMYECKUX HAYK,
aKTyaJlbHbIe MPOOIEeMbl OMOIOTHH.

JlabopamopHble u npakmu4eckKue pa6ombul

Mukpockonust Kak MeToJ;, 6M0JI0rM4eCcKOro Uccie[j0BaHus (BUPTYalbHO U C HATYpaJbHbIMU
CBETOBBIMH MUKPOCKONIAMH U NpenapaTaMu)

OpraHou/ibl KJIE€TKU (BUPTYaJIbHO C IOMOLbIO MYJIbTUMEJUWHOTO NPUJIOXKEHHUS K
y4eOHUKY)

[IpuroroBsieHNe ¥ ONIMCaHWE MUKPOIIpeNapaToB KJIeTOK paCTeHUH

W3ydenne kieTok 6akTepuil Ha TOTOBBIX MUKpOIIpenapaTax

Pemmenue 3a1a4y 1o MOJNEKyYJIIpHON OMOJIOTUU HAa MOCTPOEHUE HYKJIEHMHOBBIX KHCIOT 110 MPUHLIUITY
KOMILUIEMEHTAPHOCTH U OIPEEJICHHE MOCIeA0BaTeIbHOCTH aMUHOKKCIIOT B Oesike o JJHK u PHK.

H3ydenne MuTo3a B KJI€TKaxX KOpeIIKa JyKa (BUPTyajIbHO /UM HAa TOTOBBIX Mpernaparax)

Pemienue 3a1a4 Ha MOHOTHOPHIHOE CKPELIMBAHNE

Pemenue 3aa4 Ha qUTHOPUIHOE CKpPEIIMBAHKE

Pemenne 3aa4 Ha CLEIUIEHHOE HACJIENOBAHME NPHU3HAKOB M ONPEIEICHUE PACCTOSHUS MEXKIY
reHaMHu.

Pemenne 3a1a4 Ha B3aMMOIEMCTBUE AJUIEIBHBIX U HEAJUIEIbHBIX T€HOB U IIEHETPAHTHOCTb.

Pelenue 3a1ay Ha CIIEIUIEHHOE € ITOJIOM HACJIEA0BaHUE MPU3HAKOB

N3yuenne MoaM(UKAIMOHHOW HW3MEHYMBOCTH HA TIpUMEpE  PAacTEHHH, COCTaBJICHUE
BAPUALIMOHHOTO Psifa U BAPUALIMOHHON KPUBOM.

W3y4yeHne n3MEeHYUBOCTH y 0co0eil 0JTHOTO BUIA

BrisBiienne Mopdosiornyeckux agantanuii Ha npuMepax pa3InIHbIX PACTCHHUH

CocraBneHne NacTOUIIHBIX U JETPUTHBIX MUIIEBHIX LIEMEH, CXeM KPYroBOpOTa BEIIECTB

W3ydyeHne M omucaHHE SKOCHUCTEMBbI CBOEH MECTHOCTH, BBISIBICHHE THUIIOB B3aUMOJEHCTBUS
Pa3HbIX BUJOB B JAHHOU 3KOCHUCTEME

AHaiu3 ¥ OLIEHKA MTOCIEACTBUN JESTEIIbHOCTH YEIOBEKa B SKOCUCTEMAX

AHanu3 U OlleHKa TII00aTbHBIX 9KOJOTHYECKUX MPOOJIeM U MyTeH UX PEIIeHUs.

TemaTuueckoe njiaHnpoBanue (0a30Bblil YPOBEHb)
10 xnacc (14 B Hexento, Bcero 35 4, U3 HUX 14 - pe3epBHOE Bpemsl)

10 knace
Ne | HaumenoBanue pa3aenos. Hamnpasnenns Bcero
\n BOCTIMTaHHSI 9acoB
1. | Beenenue NHTennexTyanbHOE BOCIIUTaHHE 1

HpaBCTBeHHOC BOCIIUTAHUC

2. | buonorus KaK Hayka. | IHTemekTyanpbHoe BocnuTanue @OopMmupoBaHue 3
MeTo/1bl HayYyHOTO TIO3HAHUSI | €CTECTBEHHOHAYYHON KapTHHBI MHpa
310poBbecOeperaroniee BOCITUTaHUE
Fpa)K}IaHCKO'HanI/IOTI/I‘-IeCKOG BOCIIUTAHHUC

3. | Kietka HHTennexTyanbHOE BOCIIUTaHHE 11
3n0poBbecOeperaroniee BOCIIUTaHUE
ConuanbHO-KOMMYHUKATHBHOE BOCIIUTAHUE

4. | Opranusm WHTennextyalbHOE BOCIIUTAaHUE 19
3nopoBbecOeperatoiiee BOCIUTaHHEe

DcTeTnyeckoe BOCIUTAHNE

HpascTBeHHOE BOCTIMTaHNE, BOCIUTAHUE CEMENHBIX
LIEHHOCTEN




Pe3epBHOE Bpemst

Bcero:

35y

11 kaacc

11 knacc (14 B Henento, Bcero 35 4, U3 HUX 24 - pe3epPBHOE BpEeMs )

Ne
m\n

HanmenoBanune pasaciion.

Hanpasnenus
BOCIUTAHUS

Bcero
4acoB

Bun

HNuremnekryansHoe Bocnutanue DopMUpOBaHUE
€CTECTBEHHOHAYYHOW KapTUHBI MUpa
3nopoBbecOeperaroiiee BOCIUTaHNE
['paxx1aHCKO-MATPUOTUYECKOE BOCITUTAHUE

21

DKkocucreMa

NuTennextyalibHOE BOCIIUTAaHUE
ConuanbHO-KOMMYHUKATHBHOE BOCIIUTAHUE
3nopoBbecOeperaroiiee BOCIUTaHHE
DKOJIOTHYECKOe BOCIIUTAHNE

12

PesepBHOE Bpems

Bcero:

35y

TemaTnueckoe niaHupoBanue (yriry0JieHHbI YPOBEHb)
10 xnacc (34 B Heaento, Bcero 105 4, u3 HUX 349 - pe3epBHOE BpeMsi)

10 kxacce

No
m\it

HaumeHnoBanue pa3neinos.

Hanpasnenus
BOCITUTAHUS

Bcero
JacoB

BBeneunue

I/IHTGJIJIGKTyaJII)HOG BOCIIMTAHUC
HpaBCTBeHHOG BOCIIUTAHUC

buonorus Kak HaykKa.

MeTtoapl HAy4YHOTI'O IMO3HAHUA

WuTemnekryansHoe BocnutaHue DopMmupoBaHue
€CTECTBEHHOHAYYHOM KapTUHBI MUpa,
MIPAKTUIECKOE 3HAYCHHE OMOJIOTHI

B COBPEMECHHOM MHpE

310poBBecOEperaroInee BOCIUTaHNE
Fpa)K}laHCKO-HanI/IOTI/ILICCKOC BOCIIUTAHHUC

Knerka

WHTennekryanbHOE BOCIUTAHUE
310poBbecOeperarolee BOCIUTaHUE
ConnanabHO-KOMMYHHUKATUBHOE BOCIIUTaHHE
dopmupoBaHue HOTPEOHOCTH B 30K
[Ipodunaktrka Bupycusix nnpexuuii u CIIN/]

30

Opranusm

HHTGJ’IJ’IGKTyaJ'II)HOG BOCIIUTAHUC
3nopoBrecOeperatromiee BOCITUTAHHE
[IpodunakTrka HacIEeICTBEHHBIX 3a00IEBaHUI
DcTeTU4ecKoe BOCIIUTAHNE

DTUYECKUE aCTIeKThl Pa3BUTHUS OMOTEXHOIOTUN
HpaBcTBeHHOE BOCTTUTaHKE, BOCTUTAHHE CEMEHHBIX
LIEHHOCTEN

65

Pe3epBHOE Bpems

Bcero:

1054

11 kaacc

11 xnacc (14 B Hexemto, Bcero 105 4, u3 Hux 94 - pe3epBHOE BpeMs)

10




No | HaumeHoBaHuE pa3iesiosB. Hanpasnenus Bcero

n\n BOCITUTAHHUS 9acoB

1. | Bun NHurennexryansHoe Bocnuranue PopMHUpOBaHUE 64
€CTECTBEHHOHAYYHOU KapTUHBI MUPA
3nopoBbecOeperaroiiee BOCIUTaHHE
['paxnancKo-IaTpUOTHUECKOE BOCITUTAHUE

2. | Dkocucrema HHTennexTyanbHOE BOCIIUTAHHE 32
ConuanbHO-KOMMYHUKATHBHOE BOCIIUTAHUE
3nopoBbecOeperaroiiee BOCIUTAaHHE
DKOJIOTrM4eCKOe BOCIIUTAHNE

3 | PesepBHOE Bpems 9

Bcero: 1054

11
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