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Pabouas mporpamma yuebHoro mnpeamera «buonorums» (manee Ilporpamma)
pa3zpaboTaHa Ha OCHOBE (elepajJbHOr0 TOCYJAapPCTBEHHOIO0 00pa30BaTEIbHOrO CTaHIApTa
cpennero obmero obpazopanus (ganee - ®I'OC COO) u ¢ yyeroMm TpeOOBaHUN MPUMEPHOI
OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMBbl CpeAHEro 0011ero o0pa3oBaHusl.

PaGouasi mporpaMMa COCTaBJIcHa Ha OCHOBE aBTOPCKOi MporpamMMmbl Kypca buonorus. 10—
11 xnaccel. bazoBblii ypoBeHb. Paboune nporpammsl k auHuun YMK noxa pepakumein M. H.
[TonomapéBoii: yauebno-metonudeckoe nocodue / M. H. [Tonomapéra, O. A. Kopauiosa, JI. B.
CumonoBa. — M. : Benrana-I'pad, 2017.

B cucreme ecrecTBEeHHO-HAy4YHOTO o6pa3oBaHusi OHOJOrUs Kak YYEOHBIH MpeaMeT
3aHMMAET BaXHOE MeCTO B (OPMUPOBaHMM: HAYYHOM KapTUHBI MHPA; (HYHKUHOHAIBHOM
IPaMOTHOCTH, HEOOXOJMMOM ISl MTOBCEIHEBHOM >KM3HHM; HaBBLIKOB 3J0pOBOr0 W 6€30MacHOIrO JIJIS
YellOBeKa W OKpYy)Karomieil cpeabl 00pasa KM3HH;, SKOJOTHMUECKOTO CO3HAHMS; IEHHOCTHOIO
OTHOILEHUS K )XKMBOU MpHpojae U YEIIOBEKY, COOCTBEHHOI MO3WIMU IO OTHOIICHUIO K OHOJIOTHUeCKOM
I/IHq)OpMaHI/II/I, HonyqaeMof/i 13 pa3HbIX UCTOYHUKOB.

N3yuenue Ouosiorun co3pmaer ycnoBus s GopmupoBaHus y  O0YYaIOIIMXCS
I/IHTCHHGKTyaHLHBIX, Fpa)KI[aHCKI/IX, KOMMYHUKallMOHHBIX U I/IH(bOpMaL[I/IOHHBIX KOMHCTGHHHﬁ.
OcBoeHue mporpaMMbl o Ouomoruu obecredynmBaeT  OBIaieHUE OCHOBaMHM  y4eOHO-
HCCHeI[OBaTeJ'[LCKOﬁ ACATCIbHOCTH, HAay4YHBIMHU METOAaMU peIHeHI/Iﬂ PAa3JIMYHBIX TCOPETUUCCKUX U
NpakTuuecKux 3anad. V3ydeHue OHMOJIOTMM Ha 06a30BOM ypOBHE OPHEHTUPOBAHO Ha OOECTICUCHHUE
0011e00pa3oBaresbHOIl 1 0OIIEKYIbTYPHON MOATOTOBKHU BBITYCKHUKOB.

[IporpamMMa mpeaycMaTpuBaeT OTpaKeHHE COBPEMEHHbBIX 3a]lad, CTOSLIMX Iepes
OMOJIOTMYECKO HAayKOH, pelleHre KOTOPhIX HANPABIEHO HA COXpaHEHUE OKPYXKAIOLIEH cpelpl,
KUBOW IPHPOABI U 310POBbS 4YeJIOBEKA. Ocoboe BHMMaHHE YAEICHO Pa3BUTHIO DKOJIOTHYECKOU
KYJIbTYpBl MOJOAEXH, (POPMHPOBAHHIO KOMIIETEHTHOCTHBIX KAYECTB JIMYHOCTH YYaIlIHUXCS, PA3BUTHIO
103HaBaTEJIbHOMN JIeATENIBHOCTH (M, COOTBETCTBEHHO, [03HABATEIbHBIX YHUBEPCATIbHBIX JEHCTBUIN),
YKPEIUICHHIO ¥ PACIIMPEHUI0 NMpeACTABICHUNA O HAYYHOM KapTHHE MUpa C YY4eTOM OHOJOTHYCCKHX,
OTHYCCKHUX, FyMaHI/ICTI/IquKI/IX, KOMMYHUKATUBHBIX, 3CTETUUYECCKUX U KYJIbTYPOJIOTHYCCKUX aCIICKTOB.

Hacrosmass mnporpaMma MakcuMmalbHO HampaBjieHa Ha pa3sBUTHE HKOJIOTMYECKOIo

MHPOTIOHUMAHUS U BOCIIUTAHUE Yy IMKOJIbHUKOB 9KOJOTHUECKOM KYJIBbTYPBI.

I. MITAHUPYEMBIE PE3YJIBTATHBI YYEBHOTI' O ITPEIMETA BUOJIOI'UA

B pe3yabrare mM3yueHusi yyeOHoOro mnpeamera «buoJiorus» Ha ypoBHe CpeaHero
001ero ooOpazoBaHus:

BpinycKHUK Ha 0230BOM YPOBHE HAYUYMTCSH:



pacKphIBaTh Ha MPUMEPaxX POJb OHOJOTHH B (DOPMUPOBAHUH COBPEMEHHON HAYYHOU KapTHHBI
MHUpPA U B IPAKTUYECKOHN JEATEIHLHOCTH JIFOICH;

MOHMMATh W ONHUCHIBATH B3aUMOCBSI3b MEXJIYy CCTECTBCHHBIMH HayKamH: OWOJIOTHEH,
(bU3UKOIA, XUMUEH; yCTaHABIMBATH B3aUMOCBSI3b IPUPOTHBIX SBICHHIA;

MIOHUMATh CMBICJ, Pa3JInYaTh U OMUCHIBATH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIATAIOIIMMHU
OMOJIOTUYECKUMH MOHSATUSAMU: KJIETKa, OPraHu3M, BUJI, SKOCUCTeMa, Orocdepa;

UCIIOJIb30BAaTh OCHOBHBIE METOJbI HAYYHOT'O TO3HAHHUS B YUEOHBIX OHOJOTHYECKHX
UCCIICIOBAHHSX, IIPOBOANUTH IKCIICPUMEHTBI 110 U3YUYCHUIO OMOJIOTUIECKUX OOBEKTOB U SIBIICHHIA,
OOBSICHATH PE3YJIbTaThl SKCIIEPUMEHTOB, aHAJTM3UPOBATh UX, (POPMYITHPOBATH BHIBOJIBI;

dbopMyIUpOBaTh TUMIOTE3bl Ha OCHOBAHUHU IMPEAJIOKEHHOW OMOJIOTHMYECKOW WH(POpMAIUU U
mpeJIaraTh BApUAHTHI POBEPKH TUIIOTE3;

CpaBHUBATh OWOJIOTHYECKHE OOBEKTBHI MEXKAY COOOW MO 3aJlaHHBIM KPHUTEPUSM, JejaTh
BBIBOIBI M YMO3aKIFOUCHHUSI HA OCHOBE CPAaBHCHUS;

000CHOBBIBAaTh CIMHCTBO JKMBOW W HEKWUBOH TNPUPOJIBI, POACTBO KHBBIX OPTaHU3MOB,
B3aMMOCBSI3M OPTaHU3MOB U OKPY)KAOIIIEH CpeIbl HA OCHOBE OMOJIOTMYECKIX TCOPHH;

MPUBOJIUTH TIPUMEPHI BEIIECTB OCHOBHBIX TPYIII OPraHUYECKUX COCTUHEHUN KICTKH (OCIKOB,
YKHPOB, YIIICBOJIOB, HYKJICMHOBBIX KHCJIOT);

pacrno3HaBaTh KJICTKH (ITPOKAPUOT U DYKAPUOT, PACTCHUH W JKUBOTHBIX) IO OINUCAHUIO, HA
CXEMAaTUYCCKUX HM300pKCHUAX;, YCTAHABIMBATH CBS3b CTPOCHUS W (PYHKIMA KOMIIOHCHTOB
KJIETKH, 00OCHOBBIBATh MHOTO00Opa3ue KIEeTOK;

pacro3HaBaTh MOMYJISAIUI0 U OMOJIOTHYECKUN BUJ] IO OCHOBHBIM MPU3HAKAM;

OMHCHIBAThL (DEHOTHIT MHOTOKJICTOYHBIX PACTCHHA M J>KHBOTHBIX IO MOPQOIOTHYECKOMY
KPUTEPHIO;

00BSACHATH MHOTOOOpa3He OpraHM3MOB, PUMEHSISI HBOJIOLUOHHYIO TEOPHIO;

KJIaCCU(UIIUPOBATh OMOJIOTHYECKHE OOBEKThl HAa OCHOBAHMM OIHOTO WU HECKOJIBKHX
CYIIECTBEHHBIX MPU3HAKOB (TUIBI MATAHUS, CIOCOOBI JBIXaHUS W Pa3MHOXKEHHUS, OCOOCHHOCTH
pa3BUTHS);

OOBSCHSATH TPUYUHBI HACJIECTBEHHBIX 3200JICBaHMUIA;

BBISIBJISITH M3MEHYMBOCTh y OpPTaHU3MOB; OOBSCHSATH MPOSBICHHE BHUIOB W3MEHYHBOCTH,
UCTIOJNB3YS 3aKOHOMEPHOCTH W3MCHUYUBOCTH; CPaBHHBATH HACJICJICTBEHHYIO "
HEHACIICJICTBCHHYIO N3MEHUYNBOCTH;

BBISBJISITH Mop(osiornueckue, (pU3noIoruieckue, MoBeeHYSCKHE alalTallid OPTraHNu3MOB K
cpenie OOUTaHUS U IEHCTBUIO DKOJIOTUYECKUX (PaKTOPOB;

COCTaBJISITH CXEMBI IIEPEHOCA BEIIECTB M YHEPTUU B SKOCHCTEME (LIS TUTAHWS);

NPUBOJIUTH  JIOKa3aTeIbCTBA  HEOOXOJMMOCTM  COXpaHEHHs  OuopazHooOpasus A



YCTOMYMBOIO Pa3BUTHUS U OXPaHbl OKPYKAIOIIEH CPEbI;

OIICHUBATh JOCTOBEPHOCTH OWMONOTHMYECKOH WH(pOpMaNWK, TMOTYYCHHOW W3 pa3HBIX
WUCTOYHUKOB, BBIJICISITh HEOOXOAMMYI0 WH(GOPMAIUIO JUIsI HCIIOJIB30BaHUS €€ B y4eOHOU
NESITEIIbHOCTH U PEIICHUH MPAKTHYECKUX 3a]1ay;

NPEJICTaBIATh OMOJIOTHYECKYI0 HH(DOPMAIIHIO B BUIE TEKCTA, TAOIUIBI, TpaduKa, JruarpaMMbl
U JIeTIaTh BBIBOJIBI HA OCHOBAHHHY MPEACTABICHHBIX JTaHHBIX;

OIICHUBATh POJb JOCTHKCHHA TEHETUKH, CEJIEKIIUHA, OWOTEXHOJOTUH B MPAKTHICCKON
NEeSITeIIbHOCTH YEJIOBEKa U B COOCTBEHHOM YKHU3HH;

OOBSICHATh HETAaTHBHOE BIMSHHE BEIIECTB (QJIKOTOJISI, HUKOTHHA, HAPKOTHYECKHX BEIECTB)
Ha 3apOJIBIIICBOC PA3BUTHE YETIOBCKA,;

OOBSCHATH TIOCTIC/ICTBHS BIIUSIHUAS MyTarcHOB;

OOBSICHATH BO3MOXHBIC IPHUNHBI HACIICICTBEHHBIX 3a00JICBaHUH.

BoinyckHHUK Ha 6a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUUTHCS

oasamv  HayuHoe  OObACHeHUe  OUONo2UYeCKUM  (DAaKmam, npoyeccam,  AGIeHUM,
3aKOHOMEPHOCMIAM, UCHONb3YS OUOI02UYecKue meopuu (KiemouHylo, 360JI0YUOHHYIO), YueHue O
buocghepe, 3aKOHbBL HACIEOCMBEHHOCU, 3AKOHOMEPHOCTIU USMEHYUBOCUL,

Xapakmepuzoeams COBPEMEHHble HANPAGIeHUs. 6 pPa3eumuu  OUuos02Ul;, ONUCLIBAMb UX
B03MOJICHOE UCNONIL30BAHUE 8 NPAKMUYECKOU OesAmeNbHOCU,

cpasnueams cnocobwl Oenenusi Kiemku (Mumo3 u metios),

pewams 3a0ayu Ha nocmpoenue @paemenma emopou yenu JHK no npeonosicennomy
@paemenmy nepeoui, uPHK (MPHK) no yuacmxy /[HK;

pewams 3a0a4u HA OnpeoeieHue KOIUYecmed XpOMOCOM 6 COMAMUYECKUX U NOJIOBbIX
KIemKax, a makdyice 6 KIemKax neped HAuaioMm OeleHus (Meuo3a uiu Mumosa) u no e2o
OKOHUAHUU (0J151 MHO2OKIIEMOUHBIX OP2AHUZMOB);

pewams 2eHemudeckue 3a0a4i Ha MOHO2UOPUOHOe CKpewueanue, COCmasisimb CXembl
MOHOCUOPUOHO20 — CKPeWUBAHUs, NPUMEHAS  3AKOHbl  HACAIEOCMBEHHOCMU U  UCNOIb3Ys
OUONI02UYECKYIO MEPMUHONOSUIO U CUMBOTUKY,

YCMAaHagnueams mun HAC1e008aHUs U XapaKkmep NPos6IeHUs. NPUSHAKA NO 3A0AHHOU cXxeme
POOOCI06HOU, NPUMEHSSL 3AKOHbI HACIEOCMBEHHOCU,

OYeHUBAMb  pe3yIbmamsl  83AUMOOCUCMBUs  uelogeka U OKpydcaoueli  cpeovl,
NPOCHO3UPOBAMb BO3MONCHbIE NOCIEOCMBUSL. OesAMeNbHOCMU YelogeKka OJisl CYUecmeo8anus
OMOENbHBIX ODUONOSUHECKUX 0OBEKMO8 U YelblX NPUPOOHBIX CO0OUIecma.

BbInycKHUK HA YIJ1y0JI€eHHOM YPOBHE HAYUYMTCSI:
OIICHUBATh POJIb OHOJIOTMYECKUX OTKPBITUH W COBPEMEHHBIX HCCICAOBAHWNA B Pa3BUTHHU

HayKH M B PAKTUYECKOU JESATETbHOCTH JIFOAEH;



OLICHUBATh pOJb OuoNoruu B (HOPMHPOBAHHM COBPEMEHHON HAayYHOW KapTHHBI MHDPA,
MIPOTHO3UPOBATH MEPCIIEKTUBBI PA3BUTHS OMOJIOTUY;

YCTaHABIMBATh W XapaKTEPHU30BATh CBSI3b OCHOBOIOJATAIONIUX OUOJOTUYECKUX TMOHSATHIA
(kyeTka, OpraHusM, BUJ, PKOCHCTEMa, Ouocdepa) ¢ OCHOBOMONATAIOUIMMH MOHATHAMH JPYTUX
€CTECTBEHHBIX HaYK;

000CHOBBIBAaTh CUCTEMY B3IJISFIOB HA YKMBYIO MPUPOAY U MECTO B HEW UeNOBEKa, MPUMEHSS
OMOJIOTMYECKHE TEOPUHM, YUYCHHUs, 3aKOHBbI, 3aKOHOMEPHOCTH, TIOHMMAaTh TpaHUIBl UX
MIPUMEHUMOCTH;

MPOBOAUTH Y4eOHO-UCCIIEI0BATEIBCKYIO IEATEIbHOCTh 10 OMOJIOTHH: BBIIBUTATh TUIIOTE3HI,
IUTAHUPOBATh PaboTy, OTOUPATh U MPeoOpa30oBBIBATh HEOOXOAUMYIO MH(OPMAIIHIO, TTPOBOIUTH
AKCIEPUMEHTBI, MHTEPIPETUPOBATH PE3YJIbTAThI, JI€JaTh BBIBOJABI HAa OCHOBE IOJYYEHHBIX
pEe3ynbTaTOB;

BBISIBJISITH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH pa3HBIX YPOBHEW OpraHuzaluu
JKU3HU,

YCTaHABIUBATh CBSI3b CTPOCHHUS M (PYHKIIMHA OCHOBHBIX OMOJOTHYECKUX MAKPOMOJICKYJ, HX
pOJIb B IIpOIEccax KIETOYHOTO METaboIn3Ma;

pemath 3a7auu Ha omnpesenenue nocienoBatenbHocTH Hykieotuaos JJHK u uPHK (MPHK),
antukosioHoB TPHK, mocnenoBaTenbHOCTH aMMHOKHUCIIOT B MOJIEKYJie Oelika, MPUMEHSISI 3HAHUS
0 pEeaKUMsAX MAaTPUYHOTO CUHTE3a, TEHETUYECKOM KOJIE, IPUHIUIIE KOMILJIEMEHTAPHOCTH;

JIeNaTh BBIBOJIBI 00 M3MEHEHHX, KOTOpPhIe MPOM3OMAYT B MpoIleccax MaTPUYHOTO CHHTE3a B
clly4yae U3BMEHEHHs NoclieloBaTenbHOCTH HyKieoTu0B JTHK;

cpaBHUBaTh (a3l JENCHUS KIETKH; pelaTh 3aJadud Ha OIpeACICHUEe € CpaBHEHHUE
KOJIMUecTBa reHeTnueckoro marepuana (xpomocom u JIHK) B kierkax MHOTOKJIETOUHBIX
OpPraHU3MOB B pa3HbIX (pa3ax KIETOYHOTO [UKIIA;

BBIABJISITH CYLIECTBEHHBIEC NPU3HAKUA CTPOCHHUS KIIETOK OPraHU3MOB Pa3HbIX LAPCTB KUBOU
MIPUPOJIbI, YCTAaHABIUBATH B3aUMOCBS3b CTPOCHHS M (PYHKIIUN YacTel M OPraHOUI0B KIIETKH;

000CHOBBIBATh B3aWMOCBSI3b IUIACTUYECKOTO M JHEPreTHYECKOTO0 OOMEHOB; CpaBHUBATh
MPOIECCHl MIACTHUYECKOTO U JHEPreTUYeCKOro OOMEHOB, MPOUCXOJAIIMX B KJIETKaX >KUBBIX
OPraHu3MOB;

ONpeAeNsATh KOJIMYECTBO XPOMOCOM B KJIETKaX pPAcTEHHW OCHOBHBIX OT/EJIIOB Ha Pa3HBIX
ATarax *KU3HEHHOTO IUKJIA;

peliaTh TeHeTHYeCKHe 3a/ladyd Ha AUTUOPUIHOE CKpEUIMBAaHUE, CICIUIEHHOE (B TOM 4YHCIIe
CLEIJIEHHOE C II0JIOM) HAacJelIOBaHME, aHATU3HUPYIOLIEe CKpEUIMBAaHUE, NPUMEHSS 3aKOHBI
HACJIEICTBEHHOCTH U 3aKOHOMEPHOCTH CUEINIEHHOTO HACJIEAOBAHUS;

PacKpeIBaTh MPUYKWHBI HACJIICACTBCHHBIX 3360HeBaHHI>'I, APTYMCHTUPOBATH HeO6XO)II/IMOCTI)



Mep MpeaynpexaeHHs TAKUX 3a00JIeBaHU;

CPaBHHBATh Pa3HBIE CIIOCOOBI PAa3MHOKEHUS OPTaHU3MOB;

XapaKTeprU30BaTh OCHOBHBIE 3TAIlbl OHTOTEHE3a OPTraHU3MOB;

BBISIBJISITH MPUYUHBL M CYHIECTBEHHBbIE MPU3HAKM MOJIU(MUKAIMOHHOW M MYTallMOHHON
M3MEHYUBOCTH; 0OOCHOBBIBATH POJIb U3MEHYMBOCTU B €CTECTBEHHOM M UCKYCCTBEHHOM OTOODE;

00OCHOBBIBAaTh 3HAYCHHE PA3HBIX METOJIOB CEJEKIMH B CO3JAaHUM COPTOB PACTEHHM, MOPO]
YKUBOTHBIX U IIITAMMOB MUKPOOPTaHU3MOB;

000CHOBBIBATh MPUYMHBI U3MEHSEMOCTH U MHOT000pa3us BUOB, IPUMEHSS CUHTETHUECKYIO
TEOPHIO IBOJIOIINH;

XapakTepu30BaTh NOMYJSIUI0 KaK EAMHUIYy D5BOJIONMH, BHJ KaK CHCTEMaTHYECKYIO
KaTErOpHUIO U KaK pe3yJbTaT SBOJIIOLNY;

YCTaHABIIMBATh CBA3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBIL;

COCTaBIISITh CXEMBbI TMEPEHOCa BEIIECTB M JHEPrUd B OKOCHUCTEME (CeTH MUTaHWUs),
MPOTHO3MPOBATH MX U3MEHEHUS B 3aBUCUMOCTH OT H3MEHEHUS ()aKTOPOB CPEIbI;

apryMEHTHPOBATh COOCTBEHHYIO MO3HIIMIO IO OTHOIICHHIO K HKOJIOTHYECKUM MpodiemMaM H
MOBE/ICHUIO B IPUPOIAHOMN CpeIE;

000CHOBBIBAaTh HEOOXOJUMOCTh YCTOMUMBOTO Pa3BUTHUS KaK YCIIOBUS COXpaHEeHUs Onochepsi;

OLICHUBATh MPAKTHYECKOE M ITUYECKOE 3HAYCHHE COBPEMEHHBIX HCCJIECIOBAHUN B OMOJIOTHH,
MEUIIMHE, YKOJIOTHUH, OMOTEXHOJIOTHH; 0OOCHOBBIBATH COOCTBEHHYIO OLICHKY)

BBISIBJISITH B TEKCTE OHONOTHYECKOTO COJEp)KaHUS TPoOJieMy W apryMEHTHPOBAHHO €e
OOBSCHSTD;

MPEJCTaBIATh OMOJOTHYECKYI0 HMH(OpPMAlHUIO B BHUJE TEKCTa, TAOIMIIBI, CXEMBbI, Tpaduka,
JTUarpaMMbl M JIeNaTh BBIBOABI HAa OCHOBAHWH IPEIACTABICHHBIX IaHHBIX, MPeoOpa3OBHIBATH
rpaduk, Tabnuily, IUarpaMmy, CXemy B TEKCT OMOJIIOTHYECKOTO COAepKAHUSI.

BbinyckHUK HA YIJ1y0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUYHUTHCSH:

OpP2aHU308b16aMb U NPOBOOUMb UHOUBUOYAILHYIO UCCIE008AMENLCKYI0 0esMeNbHOCHb 1O
ouonocuu (U pazpabamviéams  UHOUBUOYATBbHBIL  NPOEKM):  8blOBUSAMb  2UNOME3b,
niaHuposams  pabomy, omoupame U Npeodopaz0evieamsv  HeoOXo0UMYl  UHGopMayuio,
nPOBOOUMb IKCHEPUMEHMbL, UHMEPNPEMUPO8AmMyb pe3yabmamyl, 0elamsb 6bl600bl HA OCHOBE
NOJLYYEHHBIX Pe3YIbmamos, npeoCmagiams NPOOYKm C80UX UCCIe008AHULL,

NPOCHO3UPOBAMb NOCIE0CMEU COOCMBEHHBIX UCCIE008AHULL C YUemoM dMUYECKUX HOpM U
9KOJI02UYECKUX MPeOOBaAHULL,

8b10€IAMb  CYUeCMBeHHble O0COOEHHOCMU JCUSHEHHbIX YUKIO08 Npeocmasumenei pasHulxX
0mOoen06 pacmeHutl U Muno8 HCUBOMHBIX, U300PANCAMb YUKIbL PAZGUMUSL 8 BUOE CXEM,

anaausuposeams U UCHOIL306ANb 6 peuleHuu y’{e6Hle U UCCTe008amenbCKux 3a0ay



UHGOPMaAYUIO 0 COBPEMEHHBIX UCCIEO08AHUAX 8 OUOI02UU, MEOUYUHE U IKOJIOSUU;

apaymeHmuposamy HeobxX00UMocmy cunmesa ecmecmeeHHO-HAYYHO20 u
COYUOSYMAHUMAPHO20 3HAHUS 8 INOXY UHDOPMAYUOHHOU YUBUTUZAYUU,

MOOenuposamsy  U3MEHeHUue JKOCUCmeM NOo0 GIUAHUEM pPA3IUYHBIX 2PYNN  (haKkmopos
OKpydHcaroujell cpeov;

8bIABNIAMb 8 Npoyecce UCCIe008aAMENbCKOU 0esIMENbHOCMU NOCIe0CMBUsL AHMPONO2EHHO20
6030elCcmeUss  Ha  IKOCUCEMbl  C80€20  pDecUoHd, Npeoadazamsb  CHOCOObl  CHUMNCEHUs
AHMPONO2SEHHO20 8030€UCBUSL HA IKOCUCTNEMbL,

UCNoNb308amb  NPUOOPemeHHble  KOMNEeMeHYyuu 6 NPAKMUuYecKol  OesimeibHOCmu U
NOBCEOHEBHOU  JICU3HU Ol  NpuoOpemenus Onvlma OesmeibHOCmuY, npeduecmayouel

npogeccuonanvbHoll, 8 0CHO8e KOMOPOU Jedcum OUoI02usl Kaxk y4eOHbvll npeomemn.

II. COAEP KAHUE YYEBHOI'O TIPEJMETA «BUOJIOT'US»

Bba3oBblii ypoBeHb

Buosiorusi kKak KOMILIEKC HAYK O "KUBOM Npupoje

buonorus kak KOMIUIEKCHas HayKa, METOJbl HAYYHOrO I103HAHUS, HMCHOJb3yeMbIE B
ouonorun. Cospemennvie Hanpasienuss 6 oOuonocuu. Ponb Owomormun B (GOPMHPOBAHUU
COBPEMEHHOM HAyYHOU KapTHUHBI MUPA, TPAKTUYECKOE 3HAYCHUE OMOIOTUUECKUX 3HAHU.

buonornueckne cucteMbl KaK IpeAMET U3yueHUs OMOJIOTHH.

CTpykTypHBbIe U QYHKIHOHAIbHbIE OCHOBBI KU3HH

MonekynspHble OCHOBBI JkKM3HU. Heopranumyeckue BelIEeCTBa, WX 3HAYEHUE.
Oprannueckue BemiecTBa (yriaeBOAbl, JUMUILI, OCIKH, HYKICHMHOBBIE KUCIOTH, AT®) m ux
3HaueHue. buononumepsl. /[pyeue opeanuueckue eewecmea kKiemku. Hanomexuonocuu 6
ouonozuu.

[{uronorusi, METOAbI HUTOJOTHHU. POJb KIETOYHOM TEOpUH B CTAHOBJIEHUH COBPEMEHHOM
€CTECTBEHHO-HAy4YHOU KapTWHBI mupa. Kierku mpokapuoT u 3ykapuoT. OCHOBHBIE 4YacTU W
OpTraHOUBI KJIIETKH, UX (DYHKIIHH.

Bupycsl — HekneTouHas opMa KU3HU, MEPBI TPODUITAKTUKHA BUPYCHBIX 3a00JI€BaHUH.

KuzuenestenbHocTh KieTku. Ilmactuyeckuit obmeH. DoTocHHTE3, XEMOCHHTES.
buocuntes Oenka. OHepreruueckuid oOMeH. XpaHeHHe, TNepeJaya U peanus3arus
HaCJEeJACTBEHHON MH(pOopMamuu B Kietke. [ 'enernueckuit koj. ['eH, reHoM. [ enomuxa. BausHue
HAPKO2EHHBIX eUecme Ha NPOYecchl 8 KiemkKe.

Knerounsnii mukn: natepdasa u nenenne. Muto3 u Meio3, ux sHaueHue. ComaTudecKkue
Y TIOJIOBBIE KIIETKH.

Opranusm



Opranusm — eIMHOE 1IeJ0E.

KuzHenesaTenbHOCTh Opranu3Ma. Perymsimus ¢yHKiuii opraHu3Ma, roMeocTas.

Pa3zmHoxkenue opranu3moB (6ecrosioe u mojaoBoe). Cnocodwvl pasmHodcenus y pacmenutl
u orcusomuwix. VHOUBUAYyanbHOE pa3BUTHE opraHuzMa (oHToreHes). llpuuuHbl HapylieHun
pa3BuTHUA. PenponykTUBHOE 3740pOBbE YEJIOBEKA; MOCIEACTBUS BIUSHUSA aJKOIrOJIs, HUKOTHHA,
HapKOTUYECKUX BEILIECTB Ha AMOPHMOHAIBLHOE pa3BUTUE uelOBEKa. /KuzHnenHbvle yukivl pasHvlx
2pynn Op2aHu3Mos.

I'enetnka, MeToAbpl IeHETUKH. ['eHeTHYecKass TEPMHUHOJIOTMS U CHMBOJIUKA. 3aKOHBI
HacieacTBeHHOCTH ['. Menaens. XpoMocoMHasl TeOpusl HACIEACTBEHHOCTH. Ompeenenue noia.
CuenieHHoe ¢ 10JI0M HaclleJJOBaHHUE.

['eneruka yenoBeka. HacnenctBeHHble 3a00/IeBaHUs YEJIOBEKA U UX NPEAYHPEKICHHE.
DTHUYECKHUE acTeKThl B 0071aCTU MEAUIIMHCKON T€HETUKH.

I'enorun u cpena. HenacnencrsenHass u3MeHunMBOCTh. HacnencTBeHHass M3MEHUMBOCTb.
MyTarensl, X BIMSHUE Ha 3JOPOBbE YEIOBEKA.

HomecTtukanust ¥ cenekiusi. MeTonbl celekiuu. buoTexHomorus, ee HarpaBleHUs U
MEPCIIEKTUBBI Pa3BUTHUS. buobesonacnocme.

Teopus 3BoJIIOIMH

Pa3Butue >BONMIONMOHHBIX WeH, 3BoitonronHas Teopus Y. Jlapsuna. CuHTeTHYECKas
Teopusi 3BoMOIMU. CBHUIIETEIBCTBA HBOJIONUU JKUBOW TPHUPOALL. MUKpPOIBOMIONUA U
MakposBommonua. Bun, ero kpurepuu. llomynsiums — sneMeHTapHas €IMHMIIA SBOJIOLUH.
JIBuoKyIIIHie CUJIBI DBOJIIOIIMH, UX BIUSHUE Ha reHo(oH I monyasiuu. HanpaBieHus SBONIOIIH.

MHoroo6pa3ue OpraHu3MOB KaK pe3yiabTaT 3BOMIONUHU. [IpuHIMNIBI KiaccudUKaIuu,
CUCTEMAaTHKa.

PasBurTne xu3Hmn Ha 3emie

['unore3sl mpoucxokaeHuss Ku3HM Ha 3emie. OCHOBHBIE JTalbl  HBOJIOLUHU
OpraHMYECcKOTo MHUpa Ha 3emie.

CoBpeMeHHbIE MPEJICTaBICHUS O MPOMCXOXKJIEHUU 4YeNOBEKa. OBOJIOLUS YeIOBEKa
(anTpormorenes). JIBWKyIlue CHIIBI aHTpOIOreHe3a. Pachkl denmoBeKka, MX MPOUCXOXKICHUE H
€MHCTBO.

Opranusmbl 4 OKpYsKamoLIas cpeaa

[TpucniocoOneHust OpraHu3MoB K AEHCTBHIO 3KOJOTHYECKUX (DaKTOPOB.

Buoreonenos. Dkxocucrema. Paznoobpasue skocucteM. B3anuMOOTHOIIEHUS MOMYJISIIMNA
pa3HbIX BHAOB B »KocucteMe. KpyroBopoT BemIeCTB M IOTOK B3HEPIMUM B SKOCHUCTEME.
YCTOMYMBOCT, W JUHAMHUKa JIKOCUCTEM. [lociencTBusi BIUSHUS AESITEIBHOCTH YEIOBEKa Ha

sKocucTteMbl. CoxpaHeHne O1opa3HooOpa3usi Kak OCHOBA YCTOMYUBOCTH SKOCHUCTEMBI.



Crpykrypa Oumocdepsl. 3aKOHOMEPHOCTH CYIIeCTBOBaHUS Ouochepsl. Kpyeosopomuvi
sewecms 6 buocgepe.

['moGanpHble aHTpPONOTeHHbIE HW3MEHeHHss B Ouocdepe. I[IpoGiieMbl ycTOHYUBOTO
pa3BUTHSL.

Hepcnekmuebl paseumiust ouono2UYeCcKUX HayK.

Yri1y0/1eHHBIH YPOBeHb

buoJsiorusi Kak KOMIUIEKC HAYK O KMBOM Npupojae

buonorus kak komiulekcHas Hayka. CoBpeMeHHble HamnpaBieHus B Ouosnoruu. CBsizb
Ouonoruu C IpyruMu HaykamMu. BrelmoiHeHHe 3aKOHOB (DM3MKM M XMMHHU B JKMBOH MPHUpPOJE.
Cunmes ecmecmeeHHO-HAYYHO20 U COYUOLYMAHUMAPHO20 3HAHUS HA COBPEMEHHOM Smane
pazeumus yusunuzayuu. IIpakTuueckoe 3HayeHUe OUOJIOTHYECKUX 3HAHUH.

buonornueckue cuctembl Kak npeaMer u3ydeHus Ouonoruu. OCHOBHbIE MPUHLUIIBI
OpraHu3ani U QYHKIMOHUPOBAHUSI OMOJIOTUYECKUX CUCTEM. Buonocuueckue cucmemvl pasHvix
VPOGHell Op2anu3ayu.

['mnore3bl U TeopuH, UX PoJib B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAY4HOM
KapTUHBl Mupa. MeTonbl HAy4HOrO ITO3HAHUS OPraHMYECKOTO MHUpPA. ODKCIEPHUMEHTAJIbHbIE
METO/BI B OMOJIOTHH, CTATUCTHYECKast 00paboTKa TaHHBIX.

CTpyKTypHBIe M (PYHKIIHOHAJIbHbIE OCHOBBI 'KU3HH

MonexynsapHbele OCHOBBI XU3HU. Makpo3JIeMEHTbl 1 MUKpOaJIeMeHThl. Heoprannueckue
BemiecTBa. Boma, ee ponb B kuBoW mpupoae. I'mapodunbHOCTs M rUApOoPoOHOCTH. Poib
MUHEpAJIbHBIX cosied B KieTke. OpraHuyeckue BEIEeCTBA, IOHATHE O PETYISpHBIX U
HEpEeTyJsIpHbIX OuonoianMepax. YTrieBoabl. MoHocaxapubl, OJUTOCaxapuabl U MOJIKMCaXapubl.
Oynkuuu yrineBoaoB. Jlumuael. ®dyHkuuu nununoB. benku. @yHkiun OenkoB. MexaHU3M
neiictBust pepmentoB. Hyknennossle kucnotel. JJHK: ctpoenue, cBoiicTBa, MeCTOIONOKEHHE,
¢yuknun. PHK: ctpoenue, Buasl, pynkuun. AT®: crpoenue, pyHkiuu. Jpyrue opraHudeckue
BellecTBa KieTku. HaHoTexHomorum B OMOJIOTHu.

Knerka — cTpykTypHas ¥ QyHKIMOHAIbHAS €IUHULIA OpraHu3Ma. Pazeumue yumonocuu.
CoBpeMeHHbIE METOBI M3YUYEHHU KIIeTKU. KieTouHasi Teopus B CBETE€ COBPEMEHHBIX JAHHBIX O
CTpoeHUH U QYHKIUAX KIeTKU. Teopus cumbuoceneza. OCHOBHbIE YAaCTU U OPTaHOM]IbI KIIETKH.
Crpoenne u pynkuu Oumonormueckux memoOpan. lluromnasma. SAapo. Ctpoenue u QyHKIUM
XpoMocoM. MeMOpaHHble U1 HeMeMOpaHHble opraHousl. Llutockener. Brmouenus. OCHOBHbIE
OTJMYUTENbHBIE OCOOCHHOCTH KIETOK MpOoKapuoT. OTIWYHUTENbHbIE OCOOEHHOCTH KJIETOK

9YKapHOT.



Bupycet — Heknerounas gopma xuzHu. CrocoObl mepeaadyn BUPYCHBIX WHGEKIUH U
MepbI TPO(GUITAKTUKYA BUPYCHBIX 3a00J€BaHUN. Bupyconoaeus, ee npakmuueckoe 3Ha4eHue.

Knerounsrii Metabonu3m. GepMEeHTATUBHBINA XapakTep peakiuii o0OMeHa BEemecTB. JTarbl
SHEPreTu4eckoro ooMeHna. AspobHoe u aHa’poOHOe AbixaHue. Poib KIETOUYHBIX OPraHOHIOB B
mpoueccax JHepreTudeckoro odOmeHa. ABTOTpodbl u rerepoTpodsl. Dotocunre3. Dasbl
¢dorocunTe3a. XeMOCHHTES.

HacnencrtBennast mHdopMmanuss U ee peanu3alus B KieTKe. ' eHeTH4ecKuid KO, €ro
CBOMCTBA. DBOJIIOIUSA MPeACTaBICHU 0 reHe. COBpeMEHHbIE MPEICTABICHUS O T€HE U T€HOME.
buocunTes Oenka, peakuy MaTpPUYHOTO CUHTe3a. Perynsuus paGoTbl '€HOB U IPOILIECCOB
oOMeHa BellecTB B KJETKE. ['€HHas WH)KEHepus, TI'€HOMHUKa, npomeomuka. Hapywenue
OUOXUMUYECKUX NPOYECCO8 8 KNemKe NO0 GIUSHUEM MYMA2eHO08 U HAPKO2EHHbIX e eCS.

Knerounsnii nuki: untepdaza u aeneHue. Muto3, 3HaueHHe MHUTO3a, (a3bl MHUTO3a.
ComaTtnueckne W TIONOBBIE KJIETKU. Melio3, 3HaueHue Meito3a, (assl Mmeiioza. Meio3 B
JKU3HEHHOM IIMKJIE€ OpraHu3mMoB. POpMUPOBAHUE IOJIOBBIX KIIETOK y LIBETKOBBIX PAcCTEHUN U
MIO3BOHOYHBIX J>KUBOTHBIX. Pecynayus Oenenus KIemokK, HAPYWIEHUs pe2yaayuu Kax NpUuduHa
3abonesanuil. Cmeonosvie KiemkKu.

Opranusm

Oco0OeHHOCTH OJHOKJIETOYHBIX, KOJIOHHAJIbHBIX W MHOIOKJIETOYHBIX OPIaHU3MOB.
B3aumocBs3b TKaHel, OpraHoB, CHCTEM OPTaHOB KaK OCHOBA LIEJIOCTHOCTH OpraHU3Ma.

OcCHOBHBIE TIPOLIECCHI, TPOMCXOMAIIME B OpraHU3Me: IUTaHWE W IUIIEBAPEHUE,
JBUKEHHUE, TPAHCIIOPT BEUIECTB, BBIACIEHUE, PA3IPaKUMOCTb, PETYJALHS Y OPraHU3MOB.
[Tognepxanue roMeocTasa, IPUHIUIT 0OPATHOM CBSI3H.

PasmMHOXeHne opranusmMoB. becnosoe u  mosnoBoe  pasmMHOXKeHHE.  J[BOMHOE
OIJIOJJOTBOPEHHE Yy ILBETKOBBIX pacTeHHil. Buabl omiaonoTBopeHHst y >KUBOTHBIX. CrocoObl
PasMHOXKEHHUs y pacTeHU U *KUBOTHBIX. [TapTeHorene3. OHTOreHe3. OMOPHOHAIBHOE pa3BUTHE.
[ToctambOpuonanbHoe pasButHe. lIpsamoe u Henpsimoe pa3Butue. JKuU3HEHHBIE LMKIBI Pa3HBIX
TPYIIIT OpraHU3MOB. Perynsuuss MHIUBUAYATHHOTO pa3BUTHA. [IpHUMHBI HapyIICHUN pa3BUTHUS
OpraHU3MOB.

Hctopuss BO3HMKHOBEHMS M Pa3BUTHS T€HETUKHM, METOAbl TI'€HETUKH. | eHeThdeckue
TEPMUHOJIOTHUSI M CHUMBOJHMKA. [eHOTHMH W ¢eHoTun. BeposTHOCTHBIA XapakTep 3aKOHOB
TeHeTUKU. 3aKkoHbl HaciencTBeHHocTH ['. MeHmenss ©  ycloBHS MX  BBIIOJHEHHS.
[{uTomornyeckue OCHOBBI 3aKOHOMEPHOCTEH HACJIEOBAHMS. AHAIU3UPYIOIIEE CKPEIIMBAHUE.
XpoMmocoMHass Teopusl HacieACTBEHHOCTH. CILEIIEHHOE HAcIEelI0BaHUE, KPOCCHHIOBEP.

Onpenenenne mona. CIEMUIEHHOE € TOJIOM HacienoBaHue. B3amMopaeicTBHE aUIeTbHBIX W



HEaUIEJIbHBIX T'€HOB. ['€HeTHMYeCKMe OCHOBbI WHIUBHUIYAIIBHOIO pAa3BUTHUA. [ enemuueckoe
Kapmuposanue.

I'eneTnka 4esoBeKka, METObI U3YUYECHHsI T€HETUKH 4YEI0BEKA. PEelponyKTUBHOE 310pOBbE
yenoBeka. HaciencTBennslie 3a00eBaHus YelloBeKa, UX MpeaynpexacHue. 3HaueHue reHeTHKU
JUTSL METUIIUHBI, STUYECKUE acTIeKThl B 001aCTU MEAUIIMHCKONW T€HETUKH.

I'enotunn u cpena. HenacnenactBeHHass u3MeHUMBOCTh. Hopma peakuuu mnpHu3HAaKa.
Bapuauuonsslii psiq ¥ BapualMoOHHas KpuBas. HacneacTBeHHas W3MEHUYMBOCTh. Bujbl
HACJIEICTBEHHOW HM3MeHUYMBOCTH. KoMOMHAaTHMBHAs HM3MEHUMBOCThb, €€ HCTOYHHKH. Myranuu,
BUJbI MyTauuid. Myrarensl, HMX BIMSHHE Ha OpraHu3Mbel. MyranuM Kak [OpUYUHA
OHKOJIOTMYECKMX  3a0oineBaHuii. BHesnepHas  HAaclIeICTBEHHOCTb U W3MEHYHUBOCTb.
Onueenemuxa.

Homectukauuss u cenekuusa. LleHTpsl OJOMalIHMBAHUSA KUBOTHBIX M LEHTPBI
MPOUCXOXKICHUS KYJbTYPHBIX pacTeHH. MeToabl CeleKUUU, MX TIEHETUYECKHUE OCHOBBI.
HckyccTBeHHBIM 0TOOP. Y CKOPEHHUE U TTOBBIIICHUE TOYHOCTH 0TOOPA C TOMOIIBIO COBPEMEHHBIX
METOJOB TEHETHKHM H OHOTEXHOJOTHH. ['€Tepo3uc ™ €ero WCIONb30BaHUE B CEJICKIIHH.
Pacimpenue TeHETHYECKOro pPa3HOOOpa3us CENEKUMOHHOTO MaTepHana: IOJUILIOUuS,
OTJaJIeHHass TUOpUAM3alMsl, OSKCIEPUMEHTAIbHBI MyTareHe3, KJIETOYHAs HWHKEHEpHs,
XPOMOCOMHasi HHXKEHEpHsl, FTeHHasi UHKeHepus. brode3omacHoCTb.

Teopus 3BoIOLUH

PazButne »sBomounonsbix uaed. Hayunsle B3rmsagel K. Jlunmes u JK.b. Jlamapka.
OpomononHass  teopuss Y. [lapBuna. CBuzaerenbcTBa  3BOJIOINUU  JKMBOM  HPHUPOABL:
MIaJIEOHTOJIOTUYECKHUE, CPaBHUTEIbHO-AHATOMHUYECKHE, AMOPHUOJIOTUYECKHE,
ouoreorpaduueckue, MoJieKyasipHO-TeHeTHYeckue. Pazsutue npencraBnenuid o Buae. Bun, ero
kputepun. [lomynsius kak ¢(opMa CyIIECTBOBaHHMS BHJAa M KaK dSJEMEHTapHas €IUHUIA
sBOMOLIMKA. CHHTETHYECKAss TEOpHUs DBOJMIOLMU. MUKpPOIBOMIONUSA W MaKpOAIBOJIOLHS.
JIBIKyIIIME CHIIBI HBOJIIOIINMHU, WX BIUSHUE HAa reHoGoH 1 monyisiuu. Jperid reHoB u ciydaiiHbie
HEHaIlpaBJIEHHbIE HW3MEHEHUsi TreHodoHAa Tomyasiiuu. YpaBHeHHe Xapau—BaiinOepra.
MonekynsipHO-TeHeTHYeCKHEe MEXaHU3Mbl 3BOMIOIMUA. DOpPMBI  €CTECTBEHHOTO 0TOOpa:
IBUXKYIIAsi, CTAOMIM3HUpYOIas, AU3PYNTHBHas. OKOJIOTHYECKOE U  reorpaduieckoe
BUJ000OpazoBanue. HampaBiaenuss u mnytu sBomonud. OOpMbI 3BOJIIOLMU: TUBEPreHIus,
KOHBEpreHuus, napamienusM. Mexanusmbl ananranuid. Kospomronwms. Pons 3BOMOLMOHHON
Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

MHoroo0pa3ue opraHu3MOB U IPUCHOCOOJIEHHOCTh OPraHU3MOB K Cpelie OOMTaHUs Kak
pe3ynbTaT 3Bomonun. [IpuHuune! knaccupukanuu, cucreMaTiuka. OCHOBHBIE CUCTEMAaTHYECKUE

rpynnsl oprannyeckoro mupa. CoBpeMeHHbIe MOAX0AbI K KJIacCU(PUKAIMN OPTaHU3MOB.



PazBuTHe :Xku3HU Ha 3emiie

MeTtoapl AaTUPOBKU COOBITUH MPOILIOrO, T'€OXPOHOJOTHYECKas IIKana. [ umoressl
MIPOUCXOXKICHUS KU3HU Ha 3emie. OCHOBHBIC 3Talbl 3BOMIOIMN O6uochepsl 3emin. KiroueBbie
COOBITHS B 3BOJIFOLIMU PACTEHUH U KUBOTHBIX. Bulmupanue 6U008 u e2o RPpUuduHbl.

CoBpeMeHHbIE IPEJCTABICHUS O IPOMCXOXIEHUM denoBeka. CucremaTHyeckoe
II0JIO’KEHUE YeJIOBEKa. DBOJIOLUS yesloBeKka. PakTophl 3BOJIOLMY YelloBeKa. Packl uenoseka, ux
IIPOUCXOXKIECHNUE U €IUHCTBO.

OpraHu3Mbl M OKpYyKamas cpeaa

Okonoruyeckne (HakTopbl U 3aKOHOMEPHOCTH HUX BIMSHMS HA OPraHU3Mbl (TPUHLIMII
TOJICPAaHTHOCTH, JUMUTHpYtome (akropsl). IlpucnocoOneHus OpraHu3MoOB K JI€HCTBHIO
sKoJoruueckux (pakropos. buomorndeckue putmbl. B3aumoseiicTBrue 3K0IOrHYecKuX (haKTOpOB.
OKosoruyeckas HuIIa.

buoreonenos. Okocucrema. Kommnonents! skocucrtemsl. Tpodudeckue ypoBHH. Tumsl
numeBbix nenei. [Inmesas cerb. KpyroBopoT BemieCTB M IOTOK 3HEPIMU B DKOCUCTEME.
buotnueckue B3aMMOOTHOLIEHMsS] OpraHu3MoB B 3Kocucteme. CBOWCTBa 3IKOCHCTEM.
[TponykTBHOCT, M OHOMacca 3KocucTeM pasHbix THNOB. Cykneccus. Camoperyssiuus
skocucteM. IlocaencTBust BIUSHUS JESITENbHOCTH 4YelIOBeKa Ha sKocucTembl. HeobxoaumocTts
coxXpaHeHUsI OMopa3HOO0pPa3Hsl FIKOCUCTEMBL. ATPOLIEHO3bI, UX OCOOCHHOCTH.

Yuenne B.U. Bepuaackoro o 6uocdepe, Hoocgepa. 3aKOHOMEPHOCTH CYIISCTBOBAHUS
6uocdepsl. Kommnonents! 0uocheps! 1 ux posib. KpyroBopots! BemiecTB B 6nocdepe. buorennas
MUTrpanusi aToMoB. OcHognbie Ouombl 3emu.

Ponb uenoBeka B Oumocdepe. AHTpornoreHHoe BozzeiicTBue Ha 6uochepy. [Ipuponnsie
pecypchl W palMoOHAIbHOE TPHUPOIOIOIb30BaHME. 3arpsizHeHue Ouocdepsl. CoxpaHeHUe
MHOrooOpasusi BUI0B KaKk OCHOBa YCTOMUMBOCTH OHOCheprl. BoccmanosumenvHas 3KON02UA.
[TpoGnembl yCTOHYHMBOTO pa3BUTHS.

[TepcriekTHBBI pa3BUTHUS OMONOTMUECKUX HAYK, aKTyallbHbIE TPOOIEeMbl OHOIOTHH.

IIpumepHblii mepedyeHb Ja0OPATOPHBIX M MNpaKTHYecKHMX Ppador (Ha BbIOOP
yUHTeIs):

Vcnonb30BaHue pa3aMyHbIX METO0B IPU U3YYEHUH OMOJIOTHYECKUX 00BEKTOB.

TexHHKa MUKPOCKOITHUPOBAHHUSI.

W3ydyeHne KIETOK pAacTeHUH W IKUBOTHBIX IOJI MHKDOCKOIIOM Ha TOTOBBIX
MHUKpOIpenapaTax 1 UX OMHCcaHue.

[TpuroroBneHue, paccCMaTpUBaHUE U OMMCAHUE MUKPOIIPENApaTOB KJIETOK PACTEHUH.

CpaBHeHUE CTPOCHHUS KJIETOK pacTEeHU, )KUBOTHBIX, TPUOOB U OaKTEpU.

I/I3yquI/Ie JABUIXXCHUA IIUTOIIIa3MBbI.



I/I3yquI/Ie IJ1a3sMoJIk3a U ACIIIa3MOJIM3a B KJIICTKaxX KOXKHUIIBI JIYKa.

W3ydenne (HepMEHTATUBHOTO pPACHICTUICHUs MEPOKCHIA BOJIOPOAA B PACTHTEIBHBIX H

JKHUBOTHBIX KJICTKAaXx.

OOGHapyxeHue OeIKOB, YIIEBOIOB, JUIUIOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIUM.
Boigenenne JIHK.

W3yueHne KaTalUTUYECKOH AaKTHMBHOCTH (EPMEHTOB (Ha TpUMepe aMuiasbl WK

KaTajasbl).

Habmroienue MuTO3a B KJIeTKaX KOHYMKA KOPEIKa JIyKa Ha TOTOBBIX MUKpPOITpenaparax.
N3yueHnne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenaparax.

N3ydenue ctaguii Meii03a Ha TOTOBBIX MUKPOIIPENAapaTax.

N3ydenune cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnaparax.

Perenuie sneMeHTapHbBIX 33/1a4 MO0 MOJIEKYJISIPHOM OHMOJIOTHH.

BrisBnenue IIPU3HAKOB CXOICTBA SapOI[BII_Heﬁ YCJIOBCKa MW APYrux IMO3BOHOYHBIX

JKMBOTHBIX KaK JOKa3aTCJIbCTBO UX POACTBA.

CocraBiieHre 3JIEMEHTapHBIX CXEM CKPELIUBaHUS.

Pemenue renernueckux 3anad.

N3yueHue pe3yabTaToB MOHOIHOPUIHOIO ¥ JUTHOPUIHOTO CKPEIMBAHUS Y JPO30(UIIBL.
CocraBieHue 1 aHaJIu3 POAOCIOBHBIX YEJIOBEKA.

N3yyenne n3aMeHYUBOCTH, IOCTPOCHHUE BAPUALIMOHHOIO Psifia U BApUALIMOHHON KPUBOM.
Onwucanue penorumna.

CpaBHeHHe BHI0B 110 MOP(}HOJIIOTHYECKOMY KPUTEPHIO.

Onucanue NpucrnocoOJeHHOCTH OPraHu3Ma U €€ OTHOCUTENIBHOTO XapaKTepa.

Brisssnenne HpI/ICHOCO6J'IeHI/H71 OpraHu3MOB K BJIIMIAHHUIO PA3JIMYHBIX 3KOJOTMYCCKHX

(baxTOopoB.

CpaBHEHHE aHATOMUYECKOT'O CTPOEHHS paCTEHUH pa3HbIX MECT OOUTaHMSL.
MeTtobl u3mMepeHus (akTopoB Cpebl OOUTaHUS.

W3yueHne 7K0JIOTMYeCKUX afanTaiil 4eI0BeKa.

CocraBieHrE NUIIEBBIX LIETIEH.

W3y4eHne u onrucaHue 3K0OCUCTEM CBOEH MECTHOCTH.

MogenupoBaHue CTPYKTYp U MPOLIECCOB, IPOUCXOAIINX B SKOCUCTEMAX.

OneHka aHTPOITOT€HHBIX U3MEHEHHI B IPUPOJIE.

III. TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHnoBaHue pa3aesioB U TeM Bcero JlaGoparo




n/ 4acoB pHBbIE
1 padoTnbl
10 xnace
BBenenne B kKypc oouiei 6MoJ10ruu 6
1 | buonorus xak Hayka. Otpaciu Ouoaoruu, €€ cBsi3u ¢ IpyruMu
HaykaMu. 3HauYCHHE TpaKTH4IeCKOoi Onosoruu. OCHOBHBIE
cBOMcCTBa XU3HU. OTIHMYUTENbHbIC TPU3HAKU
JKUBOTO. buonornueckue cucremsl. buocucrema Kak
CTPYKTYpHas e€IWHHIAa >XUBOM Marepuu. OOmmMe TpU3HAKU
OuocucTeM. YpOBHEBasl OpraHu3anus XUBOM mpupoiasl. Poib
OMOJIOTMUECKUX TeOopuil, uaeHl, rumnore3 B (OPMUPOBAHUU
COBPEMEHHOI €CTECTBEHHOHAYYHOUN KapTUHBI MUpA.
Meroabl U3ydeHHs KUBOU NMpUpo bl (HabIt0AeHUE, CPaBHEHUE,
ONHCcaHue, OJKCIEPUMEHT, MojenupoBaHue). B3aumocsssp
OPUPOJBI U KYJIbTYPHI.
Okckypcuss B mnpupony MHorooO6pa3ue BHUIOB B POJIHOI
pUpoJE.
2 | buocdepHblii ypoBeHb OPraHU3aLMHU KU3HH 9

OcoOeHHOCTH OMOC(HEPHOrOo YpPOBHSA OpraHU3alMM JKU3HH.
VYuenue B.U. Bepnaackoro o Ouochepe. dyHKIUU KHUBOTO
BemecTBa B Ouocepe. I'Mmore3br 0 MPOUCXOXKIACHUU KUZHU
(ckuBoro BemecTBa) Ha 3emie. Pab6oter A.W. Omapuna u Jx.
XongeitHa. DBosouust Ouocdepbl. ITambl OHOIOTHYECKOM
BOJIIOMUM B pa3BuUTUM  Ouocdeprl.  buonorumyeckuii
KpyroBopot. KpyroBopor BemectB u TOTOK DSHEPTUU B
ouocdepe. buocdepa kak rmobanbHas OHO- M IKOCHCTEMA.
YcroiuuBocTh 6Mochepsl U € NpUuuuHbL. UenoBeK Kak KUTeNb
o6uocdepsl. I'mobanbHble U3MEHEHUsI B Ouocdepe, BbI3BAHHbBIE
JeSITEIBHOCTBIO YeNIOBeKa. POJIb B3aMMOOTHONICHHWI YelIOBEKa
U NIPUPOABI B pa3BUTUU Ouocdepsl. Cpebl )KU3HU OPraHU3MOB
Ha 3emiie. DKosoruueckue (akTopbl cpeabl: abMOTHYECKHE,
OMOTHYECKUE, AHTPOTIOTECHHBIE.

3HaueHHE DHKOJIOTMYECKUX (PAKTOPOB B KU3HM OPraHU3MOB.
OnTumanbHOEe, OrpaHUYHUBAIONIEE M CHTHAJIbHOE JEHCTBUS

9KOJIOT'HYCCKUX (I)aKTopOB .




BuoreoneHoTH4YecKUil ypOBeHb OPraHU3alUH KU3HA

OcoOeHHOCTH OHMOTeOLEHOTHYECKOT0 YPOBHS OpraHU3alUU
JKMUBOW Marepuu. buoreomeHo3 kak OuocucremMa W OCOOBIN
YpPOBEHb OpraHu3alli >KU3HU. BHOreoleHo3 M 3KocHucTeMa.
Crtpoenne u  cBoiicTBa OuoreoueHo3a. BwugoBas wu
MPOCTPAHCTBEHHAs CTPYKTypa OuoreHo3a. Tumel cBszeid u
3aBUCUMOCTEH B OuoreorneHose. [Ipucnocobienuss opraHu3MoB
K COBMECTHOH XKM3HU B OMOreoIeH03€e, KPYTOBOPOT BEIIECTB U
NPEBPALICHUS SHEPTHH — TJIaBHOE YCIOBHE

CYILIECTBOBaHMUS OnoOreoneHo3a (IKOCUCTEMBI). Y CTOMYNBOCTh
U JUHAMHKa OHOreolneHo30B (dKocucteM). buonoruueckue
putMbl. Camoperynanus SKOCHCTeM. 3apoXKICHHE M CMEHa
Ouoreoneno3oB. MHOroo6pasue OHOreoneH030B (IKOCHCTEM).
Arposkocuctembl. [lognepxkanue pa3zHOOOpPa3USIIKOCUCTEM.
DKOJIOrHYECKHe 3aKOHBI TPUPOAOIOIH30BAHHUS.
Jlabopamopuas paboma Ne 1

[TpucrnocoO0IeHHOCT PAaCTEHUH H IKUBOTHBIX K YCIOBHSM

JKU3HU B JIECHOM OHMOTE€OIIEHO3E.

IMonyAIMOHHO-BUA0BOIi YPOBEHb OPraHU3AI UM KU3HU
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Bun, ero «xputepum u  crpykrypa. Ilomymaumms — kak
HaJlopraHu3MeHHas Ouocucrema — ¢dopma CYLIECTBOBAHUS
BUJa U ocobasd reHeTu4eckas cucrema. Pa3Butue
HBOJIIOLMOHHBIX Haed. 3HaueHue pabor XK.-b. Jlamapka.
OpomonnonHoe yueHue Y. lapsuna. [lonynsnus — ocHOBHas
eMHUIA 3BOJOIMH. [[BHKyImMe cuibl U (aKTOpbl IBOIOLUN
KUBOM mpupoasl. Pesynbrarsl 3Bomonuu. MHoroo0pasue
BunoB. Cucrema  JKMBBIX  OpraHM3MOB  Ha  3eMile.
[Tpucnioco0aeHHOCT,  OpPraHU3MOB K  cpele  OoOuTaHus.
OO6pazoBanue HOBBIX BUIOB Ha 3emuie. COBpEeMEHHOE y4eHHE
00 3BOJIOLIMM — CUHTEeTHYecKas Teopus somtonuu (CTI).
YenoBeK KakK YHUKAJIbHBIM BHJ JKMBOM TNPUPOABI. Talbl
npoliecca IPOUCXO0KIEHHS U dBOJIOLMM YesloBeKa. [ umoressl o
MPOUCXO0XKICHUH YeJIOBEeKa U ero pac. ENMHCTBO 4yenoBeuecKux
pac.

OCHOBHBIC 3aKOHOMCPHOCTHU  DBOJIIOLIUH. buonornyeckui




nporpecc u Ouonoruueckuii perpecc. OCHOBHbIE HaNpaBICHUS
HBOJIIOLIUU: apOMOP(O3, HIN0ANANITAIIUS U JICTCHEPAIIHS.
[IpoGiiema coxpaHeHUsT OMOJIOTHYECKOTO pa3zHOOOpa3usi Kak
OCHOBa ycToWumBOro pasButus Ouocheprl. Crparerus
COXpaHCHHS TMPHUPOIHBIX BHUAOB. 3HAYCHHUE MOIMYIISIIHOHHO-
BUJIOBOT'O YPOBHS )KHU3HU B Onocdepe.

Jlabopamopuas paboma Ne 2 Mopdomorudeckue KpUTEPHH,
UCIIOJIb3YEMBIC IIPU JICJICHUH BHJIOB.

Jlabopamopnass paboma Ne 3 HabmoneHue mnpU3HAKOB
apomopd03a y paCTeHU U KUBOTHBIX.

Okckypeuss B npupony  Ce30HHbIE W3MEHEHHS (PUTMBI) B

JKUBOW MPUPOJIE.

11 kaace

Oprarm:mermmizi YPOBCHL Opranu3anuu KU3HH
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Opranu3m kak Ouocucrema. OOMEH BEIIECTB M MPOIECCHI
JKU3HEIEATEIbHOCTH  OpraHu3MoB. Perynsnus mpoieccoB
KU3HEJEATEIIbHOCTA OPraHu3MOB. THUIIBI MUTaHUSI OPTAaHU3MOB:
rereporpodsl U aBTpodbl. Pa3MHOXKEHHE OpraHu3MoOB —
nosioBoe U Oecrmonoe. 3HaUYE€HHE OIUIOAOTBOpeHHs. J[BoitHOe
OTUIOZIOTBOPEHUE Y MOKPHITOCEMEHHBIX (IIBETKOBBIX) PACTEHUM.
HckyccTBeHHOE OIUIOJIOTBOPEHHE Y PACTEHUM U KUBOTHBIX.
NunuBuayanpHOE  pa3BUTHE Oopranu3Ma (oHTOTEHE3).
OMOpHOHANBHBIM U TOCTIMOPHUOHANBHBIA MEPUOABl Pa3BUTHUS
opranu3ma. llocinencTBusi BIMSHUS alKOTOJisl, HUKOTHMHA U
HApKOTHYECKHX BEIIECTB Ha Pa3BUTHE 3apObIlIa YEIOBEKa.
HacnenctBeHHOCTh 1 H3MEHUYUBOCTh — CBOMCTBA OPTraHU3MOB.
['eHeTnka — HayKa O 3aKOHOMEPHOCTSX HACJEJCTBEHHOCTU U
M3MEHUYUBOCTH. V3MEHUYMBOCTH NPU3HAKOB OpraHu3Ma U eé
TUTBI (HACJICACTBEHHAsT W HEHACJEACTBEHHas ). MyTaruu, ux
MaTepuaibHas OCHOBA — W3MEHEHHE TE€HOB H XPOMOCOM.
MyTrarensl, UX BJIUSHUE HAa OpPraHU3M YeEJIOBEKa U JKUBYIO
npupoay. ['eHeTHueckne 3aKOHOMEPHOCTHU HACIEIOBaHUS,
yctaHoBieHHble ['. MeHaeneM, UX ITUTOJIOTHYECKHE OCHOBBI.
MoHo- n qurnbpunnoe ckpeuuBanne. OTKIOHEHHUS OT 3aKOHOB

I Menpens. 3akon T. Moprana. BzaumopeilcTBue T'€HOB.




XpoMocoMHasi Teopuss HacleacTBEHHOCTH. (CoOBpeMEHHbIE
MpEJCTaBJICHUsl O I'€He, TeHOTUIIE U reHoMe. ['eHeTuka nojia u
Hacjlel0BaHUe, CHEIJIEHHOe ¢ 1mosioM. HacnencrBeHHbie
00JIe3HN 4YeJNOBEeKa, UX MPOPUIAKTUKA. DTUYECKHUE aACIEKThI
MEIULUHUHCKON TeHEeTUKU. PaKTOphl, ONPEICISIIONINE 30POBbE
4elloBeKa. TBOPYECTBO Kak (DakTOp 370pOBbSI U IMOKAa3aTelb
oOpa3a >KM3HU 4eJOBeKa. ['eHeTHyeckue OCHOBBI CEJIEKIIHH.
Bximag H.W. BaBuiioBa B pasButue cenekiuu. Ydenue H.U.
BaBuiioBa 0 1eHTpax NPOUCXONKICHUS KYJIbTYPHBIX PACTCHUH.
OcHOBHBIE METO/IbI CEJIeKIIUU: rubpuau3anus u
UCKYCCTBEHHBIM 0TOOp. buorexHomorus, e€ HOCTHUIKEHUS.
DTHYeCKHEe  aCleKThl  HEKOTOPBIX  HUCCIEAOBaHUA B
OMOTEXHOJIOTUHU (kToHMpOBaHHUE, HCKYCCTBEHHOE
OTUIOJIOTBOPEHHE, HAIIPABICHHOE U3MEHEHUE TeHOMa). Bupycel
— HekJerouyHas ¢opma Ku3HU. BupycHeie 3abosieBaHmHs.
Cnoco6st npodunaktuku CIIM{a. Opranu3MeHHbId ypOBEHb
JKU3HH U €T0 POJIb B MIPUPOJIE.

Jlabopamopunass ~ paboma  Ne 4  MonuduxaunoHHas

HU3MCHYHNBOCTD.

KJ/1eTo4uHblil ypOBeHb OPraHU3aluM KU3HU

Pazutue 3nanuit o kietke (P. I'yk, K.M. bap, M 4. lllneiiaen,
T. IlIBann, P. Bupxos). Lluronorus — Hayka O KIETKeE.
MeTtonbl U3ydeHHUs! KIETKH. BO3ZHMKHOBEHME KIIETKM KakK dTall
HBOJIIOLIMOHHOTO pa3BUTUs kKu3HU. KieTtka — oOCHOBHas
CTPYKTypHasi, (YHKIMOHAJIbHAsT M TEHETHYecKass eIWHUIIA
OJIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX OpraHU3MOB.
MHuoroob6pa3ue kinetok M TkaHed. Kierounas Teopus.
3HaueHHE KJIETOYHOM TEOpUM B CTAHOBJIEHHH COBPEMEHHOMU
€CTECTBEHHOHAy4YHOW KapTUHbl MHpa. OCHOBHBIE 4YacTH
kieTkd. [loBepxHoCcTHBIN  Komruiekc. [luromnasma, eé
opraHouasl U BKItoueHHUs. Snapo. IlocTossHHBIE U BpeMEHHBIE
KOMIIOHEHTbl ~ KJIeTKH. MeMmOpaHHble U  HemeMOpaHHbBIE
OpraHou/bl, UX QYHKIHUH B KIETKE.

Hosinepuble  (MPOKApuUOTBI) U siA€pHble  (YKapHOTHI)

OpTraHU3MBI. I'unote3sl o MMPOUCXOKACHNUUN BYKapHOTquCKOﬁ




KJIeTKHU. JKU3HEHHBIN MUK KJIETKU. JleeHue KIeTKH — MHUTO3
u Mmeiio3. Comarmdeckue W TOJIOBbIe KiIeTKH. OcoOeHHOCTH
oOpazoBaHusi TOJNOBBIX KJeToK. Crpyktypa U GyHKIHH
xpomocoM. Crnenuduueckue OEIKH XPOMOCOM, MX (DYHKIIHH.
Xpomatud. KommnakTuzamus  XpoMocoM. [IUNIOMIAHBIA U
ramiouaAHbll  Habopsl  XpomocoMm.  ['OoMOJOrMYHBIE U
HErOMOJIOTUYHBIE XpOMOCOMBI. ["'apMOHUS U 11eTIecO000pa3HOCTh
B J)KMBOM npupoze. KiieTounslil ypoBeHb OpraHu3aluy KU3HU U
€ro poJib B IPUPOJE.

Jlabopamopnas paboma Ne 5 UccnenoBanue ¢a3z mMuTo3a Ha

MHUKPOIIPCIIApaTe KIICTOK KOHYMUKA KOPHS.

MoJiekyasipHblii YpOBEeHb NPOSIBJIEHHUS KU3HU

XUMHYECKUNA COCTaB KIETKH. Makpo- M MHUKPO3JIEMEHTHI.
Opranvueckue U HEOPraHWYECKHE BEUIECTBA, UX pOJb B
KJIeTKe. MOHOMEpHBIE U MOJIUMEpHbIE coequHEeHUs1. OCHOBHBIE
OMomoIuMEepHbIe MOJEKYNbl XKUBOM wmaTepuu. CTpoeHHE H
XMMHYECKUM COCTaB HYKJIEUHOBBIX KHUCIOT. CTpyKTypa u
¢ynkuun JIHK. Pennukanus JAHK. Marpuunas ¢yHKuus
JHK. ITpaBuno koMmmieMeHTapHocTu. I'eH. ['eHeTnueckuii koz.
[Tonstue o xomone. CtpoeHue, (QYHKUMH W MHOrooOpasue
dopm PHK B kietke. Ocobennoctu JJHK kmerok sykapuot u
IIPOKAPHUOT.

[Tnactuyeckuii U ’HepreTuueckuii oomeH. Ilpoueccsl cuHTE3a
KaKk 4YacTh Merabonm3ma >kuBoi kjeTku. DoTocuHTEs.
CBeroBble W TEMHOBBIE peakinuu ¢GoTocuHTe3a. Poib
dboTocuHTE3a H

npuposne.  XeMocHHTe3.  OJrtambl  OuocuHTe3a  Oenka.
MouJiekynsapHbIE MPOLECCH PACIIEIIEHUS! BELIECTB B KIIETKE.
IloHdaTHE O KJIETOYHOM [bIXaHWH. bECKHUCIOPOAHBIM U
KUCJIOPOJAHBIA DJTambl JbIXaHWUS KaK CTaJud OOECIEeUCHUS
KJIETKH dHEepruei. Perynsaropsl OHOMOJIEKYISIPHBIX MPOILIECCOB.
[TocneacTBus AesATENbHOCTH YenoBeKa B buocgepe. OnacHoCTb
XAMHUYECKOTO 3arpsi3HEHUs OKpyxaromed cpensl. I[IpaBuna
MOBEJIEHUs B MPHUPOJHON cpene. 3HAUEHHE HKOJOTUYECKOM

KYJIbTYpbl dYelloBeKa W oOImecTBa. MOJNEKYISIpHBIA YPOBEHB




JKU3HH, €r0 0COOCHHOCTHU U POIIb B MPUPOJIE.

Bcero
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