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B 10 -11 xmaccax nHa u3ydenue npeamera «buonmorusi» orBomutcs 204
gaca: 102 (3 gaca B Hememo) B 10 kimacce, 102 (3 gyaca B Henenmo) B 11 kiacce.

OCHOBHBIC Yenu W3ydeHUs OUOJIOTHUH :
scOMAIM3ANMSA OOYYAIOIIUXCS KaK BXOXICHUE B MHUDP KyJbTYPhl M COIMAIbHBIX
OTHOILIEHUH, 00ecreunBaroIas BKIOYEHHE 00yYaroMXCsl B Ty WIH UHYIO IPYIILY WU
OOIIHOCTh — HOCHUTENS €€ HOpPM, IIEHHOCTEH, OpUeHTaliil, OCBAaUBAaEMBIX B MpOIlEcce
3HAKOMCTBA C MUPOM KMBOM IIPUPOJIBI;
*npuolIIeHne K NMO3HABATEbHON KYJIbTYype KaK CUCTEME MO3HABATEJIbHBIX (HAy4YHbIX)
[IEHHOCTEH, HAKOTUICHHBIX 00IIECTBOM B cpepe OMOIOTMUECKON HAYKH.
*OpPHEHTALMA B CUCTEME ITHYECKMX HOPM M LEHHOCTEM OTHOCUTEIBHO METOJOB,
pE3yNbTaTOB U JOCTHXKEHUI COBPEMEHHOM OMOJIOTHYECKON HAYKHU;
*pa3BUTHE IIO3HABATEIBHBIX KAyeCTB JMYHOCTH, B TOM YHCJIE ITO3HABATEIBLHOI'O
MHTEpeca K M3YYEHHUIO OOIIMX OMOJOTMYECKUX 3aKOHOMEPHOCTEW W CaMOMY IpPOLECCY
Hay4YHOT'O TIO3HAHMS;
*0BJIa/ICHHE y4eOHO — TIO3HABATEJbHBIMHU W LEHHOCTHO — CMBICIOBBIMU
KOMIIETEHTHOCTSAMU JJ11 (DOPMUPOBAHMSI TTO3HABATEIHLHOW U HPABCTBEHHOM KYJBTYPHI,
HAyYHOT'O MHUPOBO33PEHUS, a TaKKE€ METOJO0JIOTMEN OMOJIOrMYeCKOro KCIEpUMEHTa U
AJIEMEHTapHBIMU  METOJIaMU  OMOJIOTUYECKOTO HJKCIEPUMEHTAa U DJIEMEHTAPHBIMU
METO/IaMH OMOJIOTMYECKUX UCCIIEIOBAaHUM |
*(popMHpOBAHHE DKOJIOTMYECKOTO  CO3HAHUSA, LIEHHOCTHOIO OTHOIUEHUSA K >XKUBOU
IIPUPOJIE U YETOBEKY.

3adauu nzyyeHuss OUOJIOTHM :
e (opmupoanue CUCTEMBbl OMOJOTMYECKUX  3HAHHU KaK KOMIIOHEHTa
€CTECTBEHHO — HAYYHON KapTHUHBI MUPA;



® DPAa3BUTHUC JIMYHOCTHU 06yqa101unxc;1, HNX HHTCIUICKTYAJbHOC W HPABCTBCHHOC

COBEPIIICHCTBOBaHKME, (JOPMUPOBAHUE Y HUX TYMAHHCTHUYECKHX OTHOIICHHUHA |
AKOJIOTHYECKH I1€JIECO00PA3HOTO TIOBEICHHSI B OBITY M TPYIOBOH JIESITEIHHOCTH;
BbIpa0OTKa MOHMMAaHUS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTHHM OWMOJIOTHH, a
Takke (OPMUPOBAHHE OTHOIICHUS K OHOJIOTMHM KaK K BO3MOXKHOM 00JacTu
Oyymiei mpakTUUeCKOM AesTeIbHOCTH.

HnaanyeMLIe PE3YyJbTAaThbl 0OCBOCHUHA yqeﬁﬂoro npeamMeTa «buoaorus»

Jluunocmmnote pe3yniomamol:
peanmuzanys ASTHYECKHX YCTAHOBOK 10 OTHOIICHHIO K OHOJIOTHUYECKUM
OTKPBITHSIM, UCCIIEIOBAaHUSAM H UX PE3yIbTaTaM;
NPU3HAHUE BBICOKOW IIEHHOCTH XHU3HH BO BCEX €€ TMPOSBICHHSX, 3I0POBBS
CBOETO M JIPYTHX JIIOJEH, peann3anus yCTaHOBOK 37J0POBOTO 00pa3a >KU3HU;
c(OpPMHUPOBAHHOCTh IM03HABATEIbHBIX MOTHBOB, HAIPABJIECHHBIX HA MOJyYEHHUE
HOBOI'O 3HAHMS B 00yacTH OMOJOTMHM B CBSI3M C Oynymiell mpodeccruoHaabHOR
JEeSITeIbHOCThIO WJIM OBITOBBIMH TPOOJEMaMH, CBSI3aHHBIMH C COXPAaHEHHEM
COOCTBEHHOTI'0 3/I0POBbS ¥ IKOJIOTUUECKON 0€30MaCHOCTH.

Memanpeomemmnuie pezyibmamol:
OBJIAJICHUE COCTABJISIONIMMHU UCCIIEI0BATENLCKONW U MPOECKTHOU NIEATETbHOCTH, B
TOM YHCJI€ YMEHHUEM BUCTh MPOOJIEMY, CTABUTh BOMIPOCHI, BEIIBUTATH TUIIOTE3HI,
JaBaTh OMPEICICHHS TOHATUSM, Kiaccu(uiumpoBath, HaOIOMAaTh, TPOBOIUTH
SKCIEPUMEHTHI, JIeJlaTh BBIBOJBI U 3aKIIOYEHHUS, OOBICHATH, JOKa3bIBaTh,
3alUIIaTh CBOU UJIEH;
yMeHHE paldoTaTh C pa3HbIMH MCTOYHUKAMHU OHOJOTHMYECKON HWHQOpMAIUU:
HaXOJUTh OHMOJIOTHYECKYIO HWH(OpMAIMIO B Pa3IUYHBIX HCTOYHHKAX (TEKCTE
y4eOHMKa, HAy4YHO- TOMYJSPHOW JUTEepaType, OWOJOTHYECKUX CIIOBApAX U
CIIPaBOYHHUKAX); aHAJU3UPOBATh U OLIEHMBATh MHGOPMAIIHMIO, MPEOOPa30BHIBATH
e€ 3 oTHON (DOPMBI B JIPYTYIO;
YyMEHHUE aJEeKBaTHO HCIIOJb30BaTh pEUYEBbIE CpEJCTBA JUIsl JUCKYCCHUM U
apryMeHTallui  CBOCM  TO3UIIMH, CpaBHHUBATh pa3Hbie TOUKU  3pEHMUS,
apryMEHTUPOBATh CBOIO TOUKY 3PEHUSI, OTCTAUBAThH CBOIO MO3UIIUIO;
CITOCOOHOCTh BHIOMPATh 11E€JIEBBIC U CMBICIIOBBIE YCTAHOBKM B CBOUX JICUCTBUSX,
MOCTYNKaX [0 OTHONIEHWIO K IKUBOW TPHUPOJE, 3J0POBBIO CBOEMY U
OKpY>KaroIIUX.

Ilpeomemmnoie pesynomamot:
B no3nasamensnoii (unmennekmyanovnoit) cghepe:

XapaKTepUCTUKA COJEPKaHUSI OWOJOTUYECKUX Teopuil (KJIETOYHOH TeopuH,
sBosroniioHHor Teopun Y. Jlapsuna), yuenus B.M. Bepnanackoro o Omocdepe,



3akoHOB ['. MeHens, 3aKOHOMEPHOCTEI M3MEHUYMBOCTH, BKJIAJla BBIIAIOLIUXCS
y4E€HBIX B pa3BUTHE OMOJOTHUUECKON HAYKH,

BBIJICJICHUE CYIIECTBEHHBIX MPU3HAKOB OHOJIOTMYECKUX OOBEKTOB (KJIETOK,
OpraHu3MOB, BHJIOB, JKOCHCTEM, Ouocdepnl) U mpoleccoB (OOMEH BEIIECTB,
pPa3MHOXEHUE, JCJICHUE KJIETKU, OIUIOJOTBOpPEHHUE, NEHCTBHE HMCKYCCTBEHHOTO U
€CTECTBEHHOTO OTOOpOB, (HOPMHUPOBAHKME MPHUCIOCOOICHHOCTH, O00pa3OBaHME
BUJIOB, KPYTrOBOPOT BEIIECTB U NPEBpAlICHUE DSHEPrUU B DSKOCUCTEMAX H
ouocdepe);

00BsCHEHHE POJIU OMOJIOTHH B (POPMHUPOBAHUM HAYUYHOI'O MUPOBO33PEHMS: BKJIaAa
OMOJIOTMYECKUX TeOpui B (POPMHUPOBAHHUE COBPEMEHHOH €CTeCTBEHHOHAYYHOM
KapTUHBl MUpPA; OTPUIATEIBLHOIO BIIMSHUS aJKOTO0JIsI, HUKOTHHA, HAPKOTUYECKHUX
BEIIECTB HA pPa3BUTHE 3apOJIbIlIa YEJIOBEKa; BIUSHUA MYTareHOB Ha OpPraHU3M
YeJI0BEeKa, JKOJOTMYECKUX (PAKTOpOB Ha OpPraHuW3Mbl, MPUYUH HBOJIOIUH,
W3MEHSEMOCTH BUJOB, HACIIEICTBEHHBIX 3a00JIeBaHUN, MyTalluid, YCTOMUYUBOCTH U
CMEHBI IKOCHUCTEM;

MPOBEJICHNE JOKa3aTeIbCTB (apryMeHTalus) €IMHCTBA KUBOW M HEXKHBOU
OPUPOJZIbI, POJICTBA JKUBBIX OPraHU3MOB; B3aMMOCBSA3EH OPraHU3MOB U
OKpY>Karolen cpejibl; HEOOXOIUMOCTH COXPaHEHUsI MHOTOOOpa3us BUJIOB;
YMEHUE T0JIb30BaThCsl OMOJIOTUYECKON TEPMHUHOJIOTHEN U CUMBOJIMKOM;

pelIeHre SJIEMEHTApHBIX OWOJIOTHYECKUX 3a/1ad, COCTaBJIEHUE 3JIEMEHTapPHBIX
CXEM CKpEILMBAaHUS U CXEM IMEPEHOCAa BEIECTB M SHEPTrUU B SKOCHCTEMAX (LU
MUTaHUA);

omucaHue ocooelt Mo Mop(oIOrHIecKOMY KPUTEPUIO;

BBISIBJICHUE W3MEHUYMBOCTH, MPHUCIOCOOJICHUI OpPraHu3MOB K Cpejle OOuTaHus,
HMCTOYHUKOB MYTareHOB B OKpYy’Kawomied cpene (KOCBEHHO), aHTPOIOTE€HHBIX
U3MEHEHUH B DKOCHUCTEMAaX CBOEH MECTHOCTH; W3MEHEHHW B JKOCUCTEMax Ha
OMOJOTHYECKUX MOJCIAX;

CpaBHEHHE OHMOJIOTHYECKUX OOBEKTOB (XUMHYECKUM COCTAB KUBOW U HEKUBOU
NPUPOJIBI, 3apOJbIIIa YEJIOBEKA M JPYrMX MIICKOMUTAIONIUX, MPUPOIHBIE
HKOCUCTEMBI U arpO’IKOCUCTEMBI CBOEH MECTHOCTH ), MMPOIECCOB (€CTECTBEHHBIN U
UCKYCCTBEHHBI OTOOp, MOJIOBOE U OECrojioe pa3MHOXKEHHE) T (HOPMYTUPOBKA
BBIBOJIOB Ha OCHOBE CPABHEHUSI.

B uennocmno — opuenmayuonnoit chpepe:
AHAIM3 W OLICHKA pPAa3JIMYHbIX THUIIOTE3 CYIIHOCTH YHW3HH, IMPOMCXOXKICHHS
YeJlOBeKa M BO3HUKHOBEHUS KHU3HU, IJI00AIBbHBIX SKOJIOTMUECKUX MpoOiieM U
nyTeld MX peleHUs], MOCIEACTBUIl COOCTBEHHON NEATEIHHOCTH B OKPY’KaroIIEH
cpene; ouosiornueckoi nHGopMaIu, NoJIy4aeMon U3 pa3HbIX HCTOUYHUKOB;



OIIECHKa JOTHUYECKUX AacCleKTOB HEKOTOPBIX HCCIEIOBaHUNH B  00JacTu
OMOTEXHOJIOTUH (KTOHUpOBaHUE, HMCKYCCTBEHHOE OIJIOZIOTBOPEHUE,
HaIPaBJIEHHOE U3MEHEHUE T€HOMA).

B cgpepe mpyooesoii oeamenvnocmu:
OBJIAJICHUE YMEHHMSIMU U HaBBIKAMHU MOCTAHOBKH OMOJIOTMUECKHUX DKCIEPUMEHTOB
U 00BSICHEHUS UX PE3YJIbTATOB.

Ooyuarowuiica Hayyumcs:
OIICHUBATh POJIb OMOJOTMYECKUX OTKPBITUH M COBPEMEHHBIX HCCIICIOBAaHUI B

Pa3BUTHUU HAYKHU U B IPAKTUUYECKON AEATEIbHOCTH JIIOJCH;

OIICHUBATh POJb OMOJOTMU B (DOPMUPOBAHUH COBPEMEHHOW HAy4YHOW KApPTUHBI
MUpa, MPOTHO3UPOBATH MEPCIIEKTUBHI PA3BUTHSI OUOJIOTHH;

YCTaHABJIMBATh U XapaKTEPU30BaTh CBSI3b OCHOBOMOJIATAIOIIMX OHOJIOTMYECKUX
noHsATUM  (KJIeTka,  OpraHm3M,  BHUJ,  JKocucTema,  Ouochepa) ¢
OCHOBOTIOJIATAIOIIMUMU TTOHATUSIMU JPYTUX €CTECTBEHHBIX HAYK;

000CHOBBIBaTh CUCTEMY B3TJISJIOB HA JKUBYIO IPUPOJY U MECTO B HEH UEJIOBEKA,
OpuUMeHsisi OMOJOTMYECKHE TEOpUH, YUYEHHUsS, 3aKOHbI, 3aKOHOMEpPHOCTH,
MOHUMATh I'PAHULIBI KX TPUMEHUMOCTH;

IPOBOJUTH Y4€OHO-UCCIIENIOBATEILCKYIO ACSITEIBHOCTD 10 OMOJIOTHH: BBIJBUTATh
TUIOTE3bl, MJIAHUPOBATh pabOTy, OTOMpaTh W MpeoOpa3oBbIBATh HEOOXOIUMYIO
uH(popMaIMiO, TPOBOAUTH AKCIEPUMEHTHI, HWHTEPIPETUPOBATH PE3YJIbTATHI,
JIETIaTh BBIBOJIbI HA OCHOBE MOJYUYE€HHBIX PE3yIbTATOB,;

BBISIBJISITh U OOOCHOBBIBaTh CYIIECTBEHHBIE OCOOEHHOCTH pa3HBbIX YypOBHEH
OpraHHU3alluU KU3HU;

yCTaHaBIMBATh CBSI3b CTPOCHHSI M (PYHKIUHA OCHOBHBIX OHOJOTHUYECKHUX
MaKpOMOJIEKYJI, UX POJb B MPOIECCaX KIETOYHOTO METab0In3Ma;

pelars 3aJadd Ha OIpeIeNieHue mnocneaoBaresbHOCTH HykieotuaoB JIHK wu
uPHK (MPHK), antukomonoB TPHK, mnociegoBaTeabHOCTH aMHHOKHUCIOT B
MOJIEKyJle Oenka, TpPUMEHss 3HaHWA O peakIUsIX MATPUYHOIO CHHTE3a,
TEHETUYECKOM KOJI€, PUHIUIIE KOMIUIEMEHTapHOCTH;

JIeNaTh BBIBOJIBI 00 M3MEHEHUSAX, KOTOPhIE TPOU30MUIYT B MPOIECCax MATPUIHOTO
CHHTE3a, B CIIy4ae U3MEHECHUS TTOCIIEN0BATENLHOCTH HyKIIeoTu0B JIHK;
cpaBHUBaTh (a3bl JEJCHUS KICTKH; pelarh 3aJadyd Ha OIpeACliCHue W
CpaBHEHHE KOJIMYECTBA reHeTnuueckoro Mmarepuana (xpomocoMm u JIHK) B kietkax
MHOT'OKJIETOUYHBIX OPTaHU3MOB B pa3HbIX (Pazax KJIETOYHOTO [HUKIIA;

BBIABJISITh CYIIECTBEHHBIC MNPU3HAKU CTPOCHHS KIETOK OPraHU3MOB Pa3HBIX
APCTB KUBOM MPHUPOIbI, YCTAHABIMBATH B3aMMOCBS3b CTPOCHHS U (DYHKIIHI
4acTeN U OPraHOUIOB KIIETKH;



00OCHOBBIBAaTh B3aMMOCBSA3b IUIACTUYECKOTO M IHEPreTHYECKOTO OOMEHOB;
CpPaBHUBAaTh MPOLECCHl  IUIACTUYECKOIO W DHEPreTHYECKOro  OOMEHOB,
IPOUCXOMAIIMX B KJIETKaX )KMUBBIX OPraHU3MOB;

ONpeaeNsITh KOJIUYECTBO XPOMOCOM B KJIETKaX PACTEHH OCHOBHBIX OTJEJIOB Ha
Pa3HbIX dTarax >KM3HEHHOTO IIUKJIA;

pemiath TeHeTHYECKHE 3aJladyd Ha JUTHOpUIHOE CKpEUIMBaHue, CLEIieHHOe (B
TOM YHCJIE CUEIUIEHHOE € ITOJIOM) HACJIE€I0BaHNUE, aHAM3UPYIOLIEE CKPELIMBAHUE,
OPUMEHSS 3aKOHBl HACIEACTBEHHOCTM M 3aKOHOMEPHOCTH  CLEIJIEHHOIO
HaCJIeI0BaHMUS;

packpbIBaTh MPUYMHBI  HACIEJACTBEHHBIX 3a00JeBaHUM, AapryMEeHTHpPOBATH
HEO0OXOIMMOCTh MEp MPEyNPEKICHUS TAKUX 3a00JIeBaHUM;

CpPaBHUBATH Pa3HbIE CIIOCOOBI PA3MHOXKEHUSI OPTaHU3MOB;

XapaKTepHU30BaTh OCHOBHBIE ATAIbl OHTOTE€HE3a OPTaHU3MOB;

BBISIBJISITH NPUYMHBI W CYIIECTBEHHBbIE TMPU3HAKM MOJAU(PUKALMOHHON U
MYTallMOHHOW  M3MEHYMBOCTH; OOOCHOBBIBaTH  pOJIb  M3MEHUYMBOCTU B
€CTECTBEHHOM M UCKYCCTBEHHOM OTOOpE;

000OCHOBBIBaTh 3HAYEHUE pa3HbIX METOJIOB CEJEKUMU B CO3JaHUU COPTOB
pacTeHul, NOpPO/1 )KUBOTHBIX U MITAMMOB MUKPOOPIaHU3MOB;

000CHOBBIBaTh MPUYMHBI HU3MEHSEMOCTH W MHOT000pas3usi BHUJOB, MPUMEHSS
CUHTETHYECKYIO TEOPHUIO IBOJIOIINH;

XapakTepu30BaTh  MOMYJALMI0O Kak  €AMHUIY  DBOJIOLMH, BHJA  Kak
CUCTEMATUYECKYIO KATETOPHIO U KaK PE3yJIbTaT 3BOJIIOLINH;

yCTaHaBIUBATh CBA3b CTPYKTYPBI U CBOMCTB 3KOCHUCTEMBI;

COCTABJISITh CXEMBI MIEPEHOCA BEILECTB U SHEPTHH B HKOCUCTEME (CETU MUTAHUS),
IIPOTrHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3BMEHEHHS ()aKTOPOB CPE/IbI;
apryMEHTUPOBaTh COOCTBEHHYIO MO3UIIMIO MO OTHOILIEHUIO K JKOJIOTMYECKUM
npobsieMaM U MOBEJCHUIO B IPUPOJIHOM cpesie;

000CHOBBIBaTh HEOOXOAMMOCTh YCTOHYUBOTO Pa3BUTHUS KaK YCIOBHSI COXPaHEHUS
ounocdepsr,

OLICHUBATh MPAKTHYECKOE U 3TUYECKOE 3HAUEHHE COBPEMEHHBIX MCCIIEIOBAaHUN B
OMOJIOTUH, METUIIUHE, YKOJIOTUH, OUOTEXHOJIOTHUH; OOOCHOBBIBATH COOCTBEHHYIO
OLICHKY;

BBISIBJISITh B TEKCTE  OMOJIOTMYECKOTO  COJAEpX aHus  mOpobiemy |
apryMEHTHPOBAHHO €€ OOBSACHATS;

MPEICTaBIATh OMOJOTUYECKYI0 MH(OpPMAIUIO B BUJE TEKCTa, TAOJIUIIBI, CXEMBI,
rpaduka, AMarpaMMbl W JieJaTh BBIBOJABI HA OCHOBAHWU TPEJCTABICHHBIX
JaHHBIX; TMpeoOpa3oBbIBaTh TIpaduk, TaOMUIly, AMArpaMMy, CXeMy B TEKCT
OMOJIOTUYECKOTO COJIEpKAHUSI.



Oﬁvuammuﬁc;l noJayuum 603MO0HCHOCMb HAYUUMbCA.?

e OpPraHM30BBIBATH W  NPOBOAUTh  HMHJWBHUAYAIbHYI)  HCCIEIOBATEIBCKYIO
JesITeIbHOCTh MO Ouosioruu (WM pa3padaTbiBaTh WHIUBUAYaJIbHBIA IPOEKT):
BBIIBUT'aTh THUIIOTE3bl, IJIAHUPOBAaTh padoTy, OTOMpaTh M NPeoOpPa3OBBIBATH
HEOOXOAMMYI0 HH(POPMAINIO, MPOBOAUTH 3KCIEPUMEHTHI, HWHTEPIPETUPOBATH
pe3ynbTaThl, JellaTb BBIBOABI HA OCHOBE IMOJYYEHHBIX PE3yJIbTATOB,
IPEICTaBIATh MPOAYKT CBOUX MCCIIEIOBAHUN;

e IIPOrHO3MPOBATH MOCJIEACTBUS COOCTBEHHBIX MCCIEAOBAHUN C YUETOM ITHUECKUX
HOPM M 9KOJIOTHYECKHUX TPEeOOBAHUIA;

e BBIIETATh CYIIECTBEHHBIE OCOOCHHOCTH >KM3HEHHBIX IIMKJIOB IpeACTaBUTENCH
pa3HbIX OTAEJIOB PACTEHHUI M THUIIOB KMBOTHBIX; M300pakaTh LIUKJIbI PA3BUTHS B
BUJE CXEM; AaHaJIM3UpOBaTh M MCIHOJb30BaTh B PEIICHUH YYEOHBIX U
UCCJIeIOBATENbCKUX 3a7a4 MHGOPMALMI0 O COBPEMEHHBIX HCCIEIOBAHUAX B
OMOJIOTUHU, MEAUIIMHE U SKOJIOTUU;

e ApryMEHTHPOBAaThb  HEOOXOAUMOCTh  CHHTE3a  E€CTECTBEHHOHAyyHOIro U
COLIMOTYMAHUTAPHOTO 3HAHUS B 3110XY MH(POPMAILIMOHHON LIMBUIN3ALINY;

e MOJEIHPOBAaTh W3MEHEHUE DHKOCUCTEM II0J BIMSHUEM PA3IUYHBIX TPy
(aKkTOpOB OKpY:KaIOIIEH CPeIbl;

e BBUBIAATH B INPOLECCE HCCIEN0BATEIbCKON JIEATEIBHOCTU  IOCIEACTBUS
AHTPOIIOT€HHOI'0 BO3JCHCTBUS HA DKOCHUCTEMBI CBOETO pPErvoHa, Ipeaararhb
CHOCOOBI CHU)KEHUSI aHTPOTIOTEHHOTO BO3/IEHCTBUS HA SKOCUCTEMBI;

e UCIOJB30BaTh NMPUOOPETEHHbIE KOMIETEHIIMM B MPAKTHUUYECKON JEATENbHOCTH U
NOBCETHEBHOM  JKM3HM, Ul  NPUOOPETEHUs  OMbITa  JIEATEIbHOCTH,
npeAllecTBYomEed MpodhecCHOHATBHOM, B OCHOBE KOTOPOU JIEKUT OMOJIOTHS KaK
y4€eOHBII peaMeT.

Conep:kanue yueOHOIo npeamera.
10 kaacc

Pa3znes 1. Buosiorust Kak KOMILIEKC HAYK O ’KHBOI pUpoJe.

buonoruss B cucreme Hayk. CoBpeMeHHbIE HarpaBiieHus] B Ouonoruu. CBsi3b
Owonornu ¢ APYrUMU HayKaMu. BpITIONIHEHHE 3aKOHOB (M3WKHA W XUMHUU B KUBOU
npupoae. CHUHTE3 €CTECTBEHHOHAYYHOTO H COIMOTYMAHUTApPHOTO 3HAHUS Ha
COBPEMEHHOM JTare pa3BUTHs HUBUIN3aMU. [[pakTHyeckoe 3HaueHne OMOJIOTUYECKUX
3HaHui. buonornueckue cuUcTeMbl Kak MpeAaMeT u3ydeHus Ouosioruu. OCHOBHBIE
OPUHIMIB ~ OpraHu3allud ¥ (QPYHKIIMOHUPOBAHUS  OMOJIOTMUECKHX  CHUCTEM.
buonornueckue cucteMbl pa3HbIX YPOBHEW OpraHu3aiuu. [ unoressl U TEOpUM, UX POJb
B (OpPMHUpPOBAHWU COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHpa. MeTomabl



HAyYHOI'O MO3HAHUSA OPraHUYECKOI0 MHUpA. JKCIEPUMEHTAIBHBIE METObI B OMOJIOTHUH,
cTatucTudeckas 00padoTKa TaHHBIX.

CoBpeMmeHHble HanpasiieHus B Ouonorud. CBsi3b OMOJOTUU C IPYTUMU HayKaMHU.
Boinonnenne  3akOHOB  (U3MKM M XUMUM B KuBoM  mpupoae. CuHTe3
€CTECTBEHHOHAY4YHOTO M COLIMOTYMAaHUTAPHOIO 3HAHUS Ha COBPEMEHHOM JTalle
pa3BuUTHs  HMBWIM3alMU. [IpakTudeckoe 3HauYeHHE  OMOJOTUYECKHX  3HAHMM.
buonoruueckue cuctembl Kak IMpeaMeT U3ydeHus Ouojoruu. OCHOBHbIE NPHUHIIHUIIBI
OpraHu3alyy U QyHKIIMOHUPOBAHUS OMOJIOTHYECKUX cUcTeM. bruonornueckue cuctemMsl
pa3HbIX YpPOBHEH oOpraHu3anud. ['MmnoTe3sl W TEOpUH, UX POJb B (OPMHPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOUW KapTHUHBI MHpa. MeToabl HAay4yHOro I[O3HAHUS
OpraHUYeCKOr0 MHpa. ODKCHEPUMEHTAJIbHbIE METOJAbl B OWOJIOTMH, CTaTHCTHYECKas
00paboTKa JTaHHBIX.

Hemoncmpanyusn

[Toptpersl yuenbix. Cxembl: «CBsi3b OMOJIOTHHM C APYTMMH HayKamm», «Cuctema
OMONOTUYECKUX HayKk», «buomormueckue CUCTEMBD», «YPOBHHM OpTaHMU3AIUU KUBOU
npupob», « CBOMCTBA JKMBOM MaTepum», «MeTo1bl TO3HAHUS KUBOU IPUPOIBDY.

Jlabopamopuwvie padomut

1. Texnuxa mukpockonuposanus

Paznen 2. CtpykTypHbIe U (PYHKUMOHAJIbHbIE OCHOBBI KU3HU.

MouiekyJIApHbIA YPOBEHb

MonexkynspHble  OCHOBBI  KU3HM. Makpo3JIEeMEHTBI M MHMKPOJJIEMEHTHI.
Heopranuueckue BemiectBa. Bona, ee ponb B xuBoi mpupone. ['mapodunbHOCTh U
ruipodobHOoCcTh. Ponb MHHEpanbHBIX colied B kieTke. OpraHudeckue BEIIECTBa,
MOHSTHE O PETYJSAPHBIX W HEPEryJapHbIX Ouonoiaumepax. JIMmuabl, UX CTpOEHUE.
QOyHKIMMY JMOUAOB. YTIEBOAbl. MoHOCaxapuabl, OJUrocaxapuabl U IOIUCAXapUIBL.
Oyukuun yraeBogoB. benku. CoctaB u cTpykTypa OenkoB. DyHKIUU OEIKOB.
depMeHTHI — OMOJOTHYECKHE  KaTaau3aTopbl. MexaHu3M JeWcTBHUS (EPMEHTOB.
Hyxneunosesie kwucnotel. JJHK: crtpoenue, cBoiicTBa, MECTOMNOJOXKEHHE, (YHKLHUU.
PHK: crtpoenne, Buabl,, ¢yHkuun. AT®D: crpoenune, QyHkuuu. Buramuss.
Hanotexnosnoruu B 6uonioruu. Perienre 3ai1ay no MOJEKyJISIpPHONH OMOJIOTHH.

Jlabopamopnwie pabomul
1.06napysicenue 6enkos ¢ nomowbio Ka4ecmeeHHvIX peaxKyuil.

2.13yuenue  gpepmenmamusnoco  pacujenienuss NepoxKcudd  8000pood 8
PACTMUMENbHBIX U HCUBOMHBIX KIEMKAX

KieTouHnbiii ypoBeHb

Kuerounslii ypoBenns (38 yacos)

Knerka — cTpykTypHas v (QyHKUMOHaJbHas €JUHMIIA opraHusma. PasBurtue
mutosiornd. CoBpeMEHHbIE METOAbl M3y4eHMsl KIeTKM. KierouHas Teopus B cBeTe



COBPEMEHHBIX JaHHBIX O CTPOCHHMU U (PYHKIMAX KIETKU. Teopuss cuMOHMOreHesa.
OCHOBHBIE YacTH M OpraHOUJbI KIETKH. MemOpaHHbIe 1 HEMEeMOpaHHbBIE OPTaHOMIBI.
Crpoenne u ¢yHkuuu Ouosormueckux wmemOpad. [urommasma. I{uTockener
Opranouasl  aBuwxeHuss. SAapo. Crpoenne u (QyHKIuU XxpoMocoMm Pubocomsl.
OHnponnazmarudeckas cetb. Bakyonu. Kommekc I'onbmxu. JInzocoMbl. MUTOXOHAPHUM.
[Tnactunel. BxmtoueHus. OCHOBHbBIE OTJIMYUTENbHBIE OCOOCHHOCTH KJIETOK MPOKAPHOT.
OTnuynTenbHble 0OCOOCHHOCTH KIIETOK 3yKapuoT. Bupycbl — HekieTouHas Qopma
xu3HU. CriocoObl mepenayu BUPYCHBIX MHGEKIUA U Mepbl NPOGUIAKTUKN BUPYCHBIX

3aboneBanuii. PerpoBupycsl u mepbl 60ps061 co CITM][lom. [Tpuonsl. Bupyconorus, ee
npaktuyeckoe 3HayeHue. Kierounbli wmertabonu3M. DepMEHTATHBHBIM XapakTep
peakuuii 0OMeHa BellecTB. DTalnbl YJHEPreTUYECKOro ooMeHa. A3poOHOe U aHa’pOOHOE
npixaHue. Poyib KJIETOYHBIX OpPraHOMJOB B IpOIlEccax SHEPreTHYecKoro oOMeHa.
ABtoTpodrt U rTerepoTpodrl. DortocuHTes. Dazpl  (hoTocMHTE3a. XEMOCHHTES.
HacnencrBennass mudopmarus u ee peanuszaius B KIeTKe. [ €eHETHMUECKHI KOJ, €ro
CBOMCTBA. DBOJIIOLMS NPEACTAaBICHUN O reHe. COBpEMEHHBIE MPEACTABICHUS O T€HE U
reHoMme. bruocuHTe3 Oenka, peakiui MaTpUYHOro cuHTe3a. Perynsnus paboTsl T€HOB U
poLIeCCOB OOMEHa BELIECTB B KieTKe. |'eHHas WMHXKeHEepHs, TeHOMHUKA, MPOTEOMHUKA.
Hapymienne OMOXMMHUYECKMX TMIPOLIECCOB B KJIETKE TMOJI BIUSHUEM MYTareHoB U
HapKOTEeHHBIX BemlecTB. Kierounslil nuki: uHTepdaza u aeneHue. MuUTo3, 3HaYCHUE
MuUTO3a, (pa3zpl MuTo3a. ComMaTHUecKue U TOJIOBbIE KIETKH. Meio3, 3HaueHne meinosa,
da3pr Metioza. Meiio3 B KM3HEHHOM IHUKJIE OpPTraHu3MOB. DPOpMUPOBAHUE TMOJIOBBIX
KJIETOK y LBETKOBBIX PACTEHUH U IO3BOHOYHBIX >KUBOTHBIX. Perymsius neneHus
KJIETOK, HAPYIIEHUS PETYJISALMH Kak Mpu4yrHa 3a0oaeBanuii. CTBOJIIOBbIE KIETKH.

Hemoncmpayuu
Cxembl, Tabmuipl, (parMeHThl BUICODWIBMOB UM KOMIIBIOTEPHBIX MPOTPAMM:

«Ctpoenue monekynbl Oenkay, «Crpoenue moinekyibl JHK», «Crpoenue mMonekysibl
PHK», «Ctpoenne kietkun», «CTpoeHre KIETOK MPOKapUOT U 3yKapuot», «CTpoeHue
BHUpPYCa», «XPOMOCOMBI», «XapaKTepUCTHUKa TreHay, «YaBoeHue mosekyiabl JIHK»,
«DortocunTe3», «OOMEH BEHIECTB M MPEBPAIICHHUS SHEPTHUH B KIETKe», «JlemeHue
KJIETKHU (MUTO3, M€103)», «I1070BBIE KIETKI.

Jlabopamopnwie padomut

3. Texnuka MUKpOCKONUPOBAHUSL

4. U3zyuenue knemok pacmeHutl U HCUBOMHbIX HOO MUKPOCKONOM HA 20MOBbIX
MUKponpenapamax u ux onucanue.

5. H3zyuenue naasmonusza u 0eniasmonu3a 8 KIemKax KOMCUYbl I1yKd.

6. [lpucomosnenue, paccmampuganue u onucanue MUKpOnNpenapamos Kiemox
pacmeHui.

7. CpasHenue cmpoeHus KIeMmOK pACMEHUl, HCUBOMHbBIX, 2pubos u
baxmepuil.

8. Habnwooenue mumosa 8 KiemKkax KOHYUKA KOPewKda JYKd HA 20MOBblX
MUKpONpenapamax.



9. Hsyqeﬂue CMPOEHRUA NOJI0BBLX KTIeMOK HAd 2OmO6blx MUKponpenapamax.

Pa3nea 3. Opranusm.

Opranu3sMeHHbIN YPOBEHb.

Oco0eHHOCTH ~ OJHOKJIETOYHBIX,  KOJOHMAJIBHBIX M  MHOTOKJIETOYHBIX
OpraHu3MoB. B3auMoCBA3b TKaHEW, OPraHOB, CUCTEM OPTraHOB KaK OCHOBA LIEJIOCTHOCTU
opranu3ma. OCHOBHBIE TIPOLIECCHI, MPOUCXOJAIIME B OpPraHW3Me: NUTAaHUE U
NUIIEBAPEHUE, [BH)KCHHE, TPAHCIOPT BELIECTB, BBIIEICHHUE, Pa3IpaKUMOCTD,
perynsuus y opranu3moB. lloanep:kanue roMeocrtasza, NMPUHLHUII OOpAaTHOM CBSI3U.
Pazmuoxenne opraHusmoB. becmosioe U 1monoBoe  pa3mMHOXeHHE. [[BoiHOe
OIUIOJOTBOPEHUE Y LBETKOBBIX pPACTEHHW. BHIBI OMIONOTBOPEHUSA Y IKHUBOTHBIX.
CriocoObpl  pa3MHOXKEHHS y pacTeHud u KUBOTHbIX. [lapTeHorene3. OHTOreHes.
OMbOpuoHnanbHoe passutue. lloctamOpuonaneHoe pazsutue. llpsmoe u Hempsimoe
pasButre. JKM3HEHHBIE LMKIBI  pa3HbBIX TIpynn  opraHu3moB.  Perymsanums
WHIVBUAYAJIBHOTO pa3BUTH. [IpuurHbl HApyIIEHUH pa3BUTHS OPTaHU3MOB.

Hcropuss BO3HMKHOBEHHS W Pa3BUTHUS TE€HETHUKH, METOIbl TE€HETHKH.
['eneTnueckue TEPMHUHOJIOTUS W CUMBOJMKA. ['eHotun u ¢deHotun. BeposSTHOCTHBIN
XapakTep 3aKOHOB I'€HETHUKH. 3aKOHBI HACIEACTBEHHOCTH. I'. MeHnena u ycioBUs UX
BBIIIOJIHEHUA.  LluTonmornyeckue  OCHOBBI  3aKOHOMEPHOCTEH  HAcCJIeIOBaHUS.
AHanmuzupyroniee — CKpellMBaHMe.  XpPOMOCOMHAas  TEOpUS  HACJIEICTBEHHOCTH.
CuemieHHoe HacneoBaHue, kKpoccuHrosep. Onpenenenue nona. CuemieHHoe ¢ I0JI0OM
HacjeqoBaHuE. B3auMOJEHCTBUE aJUIENbHBIX M HEAUICIBHBIX TI'€HOB. [ eHeTnueckue
OCHOBBI UHANUBHIYAJIbHOTO pa3BUTHsA. [ eHETHUECKOE KapTUPOBAHHE.

['eHeTHMKa 4YenmoBeKa, METOAbl M3YyUYEHHS TE€HETHMKHM 4eJOBEKa. PenpomyKTUBHOE
310poBbe 4YesioBeka. HacneacTBeHHble 3a00JieBaHUSI YEJIOBEKa, MX MPEIyNpEKICHUE.
3HayeHHe TEeHeTHKU I MEIULMHBI, ITUYECKHUE aCHEKThl B 00JACTH MEIUIIMHCKOU
TCHETUKH.

I'enotun u cpena. Henacnencrteennasa nameHunBocTh. Hopma peakunn npusHaka.
Bapuanuonnsiii psig 1 BapualnimoHHas kpuasi. HacieacTBeHHas M3MEHYMBOCTh. Buibl
HACJIEICTBEHHOW W3MeHYMBOCTH. KoMOMHATHBHAs W3MEHYMBOCTb, €€ HWCTOYHHKHU.
Myrauuu, BuUIbl MyTauuil. MyTareHbl, UX BIHMSHUE Ha OPraHu3Mbl. MyTanuu Kak
OpUYMHA  OHKOJIOTMYECKMX  3a0oneBaHuil. BHesnepHas  HaclneACTBEHHOCTb U
U3MEHUYNBOCTb. DIUI€HETUKA.

Homectukanusa u cenekuusd. LIeHTpbl ogoManIHUBAHUA >KMBOTHBIX W LIEHTPBI
IIPOUCXOKIAEHUS KyJIbTYPHBIX PACTEHUNA. METObI CENEKIINU, UX TEHETUYECKUE OCHOBBI.
HckyccTBeHHBIH OTOOp, €ro BUABL. YCKOPEHHE W TOBBIINIEHHE TOYHOCTH OTOOpa C
NOMOIIbIO COBPEMEHHBIX METOJOB T'€HETHMKM W OHoTexHoyioruu. ['erepo3uc u ero
UCIIOJIb30BaHUE B CeleKUuMd. PaclumpeHue  T'eHETHYeCKOro  pa3HooOpas3us
CEJICKLIMOHHOT'O Marepuaa: IIOJIUIUIOU U, OTJAJICHHAs rudpuan3anus,



AKCIIEPUMEHTAJILHBIN MyTareHe3, KJIETOYHAs WHXKCHEPHsS, XPOMOCOMHAs WHXKECHEPHS,
reHHasi uHxeHepus. bruo0e3onacHOCTb.
Hemoncmpayuu
CxeMmbl, TaOmuIbl, (GparMeHThl BHACO(GUILMOB ¥ KOMITBIOTEPHBIX IPOTPAMM:
«Croco0bl 6ecnoyioro pa3MHOXKeHUs», «OII0I0TBOPEHUE Yy PACTECHUN U SKHUBOTHBIX),
«npuBuayansHOe  pa3BUTHE  oOpraHuzMa», «MOHOTHOpUIIHOE  CKpELIMBaHUEY,
«Jlurubpugnoe CKpELIUBAaHUL), «IIepekpect XpOMOCOMY, «HemnomHoe
noMuHUpoBaHue», «ClemieHHoe HacnenaoBanue», «HacmemoBanue, cCleNIeHHOE C
noiom», «HacmencTtBeHHble  Oonie3HW — YenmoBeKa», «BmusHme — ankoronms3ma,
HApKOMaHWHU, KYpPeHHS Ha HACJICACTBEHHOCTHY, «MyTtamum», «MoaudukarmoHHas
U3MEHUYHUBOCTBY, «IIeHTpbI MHOTOOOpa3Hs M MPOUCXOKICHUS KYJIbTYPHBIX PAaCTCHUN,
«MckyccTBeHHbIll  oTO0p»,  «[mOpmamzauus», «MccrnenoBanus B 00JacTu
OMOTEXHOJIOTUM»; JEMOHCTpPAllMd  JKUBBIX pAcCTEHUM, repOapHBIX IK3EMILISIPOB,
MyJsDKeH, Tabnui, doTtorpaduil, WUTIOCTPUPYIOMUX PE3yJIbTaThl CEIEKIIMOHHON
paboThI; TOPTPETOB U3BECTHBIX CENEKIIMOHEPOB.
Jlabopamopuwvie padbomut

10.Cocmasnenue snemeHmapHvix cxem CKpeuju8aHus.

11. Pewsenue cenemuueckux 3aoau.

12.Cocmasnenue u ananuz pooocio8Hbix 4enogexa.

13. U3yuenue uzmenuugocmu, NOCMpOEHUe BAPUAYUOHHO2O  pAOA U

8APUAYUOHHOU KDUBOLL.

11 kJiaacc

Pa3zpnesn 1. Teopusi 3BoIIOLMMN.

IHonyasIMHOHHO — BUI0BOI YPOBEHb
Pazeutne sBomonmonnbix uaei. Hayuneie B3rmsaner K. Jlunnes m XK. b. Jlamapka.

OpomonmonHas teopuss Y. JlapBuHa. CBUIETENbCTBA 3BOJIIOLUUU KUBOW IPUPOJBIL:
NaJICOHTOJIOTUYECKHE, CpPaBHUTEIbHO-aHATOMUYECKHUE, AMOPHUOJIOTHYECKHE,
ouoreorpaduyeckue, MOJICKYJISIPHO-TEHETUUECKHE.

PasButne mpencraBnenuii o Buae. Bua, ero kpurepuu. [lomymsmus xak ¢opma
CYIIECTBOBAHMS BHJIa M KaK »dJIEeMEHTapHas eauHuIla 3Boonud. CUHTEeTUYECKas
TEOPHUS 3BOIIOIMU. MUKPOIBOIIIOLNS U MAKPO3BOIOLHS. J[BUKYIIHE CHIIBI IBOJIOLUH,
uX BIMsSHUE Ha TeHooH A nomyisuuu. JIpeiid reHoB u ciyuyaliHble HEHaNpaBJICHHBIC
u3MeHeHusl TeHooHAa MomyJysiuu. YpaBHeHue Xapau—BaiinOepra. MonexkynspHo-
TFeHETUYECKUE MEXAaHM3Mbl 3BOJIONUU. DOPMBI €CTECTBEHHOTO OTOOpa: ABUXKYILAS,
CTaOMIIM3UPYIOILIAs, JIU3PYITUBHAS. DKOJIOTHYECKOE u reorpaduyeckoe
BU000pa3zoBanue. Hanpasnenus u myTu 3BoOIUH. DOPMBI HBOJIIOIUH: TUBEPTEHITHS,
KOHBEPreHUMsA, mnapamwienu3dM. Mexanu3smbl — aganrtauui.  KosBomonusa.  Ponb



ABOJIOLIMOHHOW Teopuu B (OPMUPOBAHUM ECTECTBEHHOHAYYHOM KapTHUHBI MHpA.
MHuoroo6pasue opraHu3MOB M MPUCTIOCOOJICHHOCTh OPTaHU3MOB K Ccpejic OOUTaHUs KaK
pesyibTar dBodonuu. [lpuHnunel kinaccudukanuu, cucreMaruka. (OCHOBHBIC
CUCTEMAaTHYECKUE TpyIIbl oOpranndyeckoro wmupa. CoOBpeMEHHBIE MOAXOJbI K
KJ1accu(UKaIUu OpraHu3MOB.

Hemoncmpayuu

KUBbIE pacTEeHUs W JKUBOTHBIC, TepOapHbIe DK3EMIUIIPHI, KOJUICKIIUH,
MTOKAa3bIBAIOIINE MHANBUAYATHHYIO0 H3MEHYMBOCTHh U Pa3HOOOpa3nue COPTOB KYJIbTYPHBIX
pacTeHHl U MOPOJ JOMAIIHUX >KHUBOTHBIX, & TAKXKE PE3yJbTaThl MPUCIOCOOIEHHOCTH
OpraHu3MoOB K cpele OOuTaHuUS U Ppe3yiabTaThl BHUA000pa30BaHUS; MPUMEPHI
TOMOJIOTHYHBIX M aHAJOTUYHBIX OPraHOB, UX CTPOECHUS M MPOUCXOKICHUS B MPOIECCE
OHTOT'€HE3a; CXEeM, WJUIIOCTPUPYIOUIUX MPOIIECChl BUA000pAa30BaHUS M COOTHOIICHUE
yTeH MPOrpeCcCUBHON OMOOTHYECKOMN IBOTIOIINH.

Jlabopamopuwvie padbomut

1. Onucanue 6udo6 no mopponocuueckomy Kpumepuro.
2. Onucanue npucnocobiIeHHOCIU OP2AHUIMA U ee OMHOCUMENTbHO20 Xapakmepa.
3. Buwisgnenue npusHakog cxo0Ccmea 3apoovluleli Yenosekd U Opyeux N0360HOUHbBIX

AHCUBOMHBIX KAK OOKA3AMENbCMBO UX pO()CI’I’l@Cl.

Pa3nen 2. PazBuTHe Ku3HH Ha 3eMuie.

IHonyasIHOHHO — BUI0BOI YPOBEHb
Metoabsl TaTUPOBKU COOBITHI TPOILIOTO, T€OXPOHOJIOTHYECKas IIKajda. [ UmoTessl

MPOUCXOXKJEHUS >XU3HU Ha 3emiie. OCHOBHBIE 3Tambl ABOJIONUU OHOChEphl 3eMIIH.
KiroueBbie cOOBITHSI B DBOJIIOIMK PACTEHUM M KMBOTHBIX. BhIMUpaHue BUIOB U €ro
npuunHbl.  COBpEMEHHBIE  MPEACTABICHHS O  MPOUCXOXKJICHHM  YEJIOBEKA.
CucreMaTuyecKkoe MOJIOKEHHE YEJIOBEKA. JBOJIOIUS 4desoBeka. DakTopbl 3BOJIIOLUU
yesoBeka. Packl uenoBeka, X MPOUCXO0XKICHUE U €UHCTBO.

Jemoncmpayuu

MOJEJNe  CcKeleTa  4YeJlOBE€Ka U TO3BOHOYHBIX  JKMBOTHBIX;  MOJIENHU
«ITpoucxoxaeHre 4eaoBeKay U OCTATKOB MaTepUATbHON KYJIbTYPHI.

Jlabopamopnwie pabomul

4. U3zyuenue sxonocudeckux aoanmayuil Yeaoeexkd

Pasznes 3. OpranusMsl 1 OKpy:Kamolias cpeaa.

JKOCUCTEMHBII YPOBEHb.
Dkosornyeckre (akTOppl W 3aKOHOMEPHOCTH WX BIHMSHUS Ha OpPTraHU3MBI

(MpUHLHKI TOJEPAHTHOCTHU, JUMUTUpPYIOIIKE pakTopsl). [Ipucnocobnenuss opraHu3mMoB



K JICHCTBUIO SKOJOrHueckux (axTopoB. buonmormueckme putmbl. BzaumopeiicTBue
9KOJIOTMYeCKUX (PakTopoB. OKoJoruyeckas Huma. buoreoneHo3. JIkocucreMa.
KommnonenTsl skocuctembl. Tpopuueckue ypoBHu. Tunbl numieBsix nenei. Ilumesas
cetb. KpyroBopor BemecTB M IIOTOK OJHEPrMM B JKOCHCTEME. buornueckue
B3aMMOOTHOIIIEHHs] OPraHU3MOB B 3kocucTteMe. CBoMCTBa dkocHcTeM. [IpoyKTHBHOCTD
u Ouomacca sKocucTeM pa3HbIXx THHOB. Cykueccusi. CaMoperyssius 3KOCHUCTEM.
[TocmenacTBust BAUSHUS JIE€ATEIBHOCTH 4YeJNOBEKa Ha 3KocucTembl. HeobxonmmocTb
COXpaHEHHUs1 OMOPa3HO00Pa3Hsl SKOCUCTEMBI. ATPOLIEHO3bI, UX OCOOEHHOCTH.

buocdepublii ypoBeHb

Yuyenue B. W. Bepnaackoro o Ouochepe, Hoochepa. 3aKOHOMEPHOCTH
cymectBoBanus Ouocdepsl. KommoHeHTsl Ouocdepbl u ux poib. KpyroBopotbl
BeliecTB B Ouocdepe. buorennass murpanusi aromoB. OcHOBHBIE OMOMBI 3eMiu. Pob
yenoBeka B Omocdepe. AHTpomoreHHoe BozjaeiicTBue Ha Ouochepy. I[lpupomnsie
pecypchl B pallMOHAIIBHOE MPUPOAO0NOIIb30BaHue. 3arpsa3HeHne onochepnl. CoxpaHeHHE
MHOroo0Opasusi BHJOB Kak OCHOBa YyCTOMYMBOCTH Ouocdepsl. BoccTtanoBuTenbHas
skonorus. [Ipodaemsl ycroiiunBoro pazsutus. llepcrnekTuBbI pa3BUTHS OMOIOTUYECKUX
HayK, aKTyaJlbHble TPOOIEMbl OMOJIOTHH.

Hemoncmpayuu

repOapueB, KOJUICKIIMN, MOJENEH, MYJIsDKEH, JKUBBIX PACTEHHM W >KUBOTHBIX,
MoOJeNie JKOCHCTeM, TaONuIll, WUIIOCTPUPYIONIUX CTPYKTYpy Ouochepsl; cxem
KPYTOBOPOTA BEIIECTB U MPEBPAILICHUS SJHEPTUU B Onocdepe; BAUSHUS XO03HCTBEHHON
NESTENbHOCTH YEJIOBEKAa Ha MPUPOy; MoAenu-anmukanuu «buocdepa U 4enoBex»;
KapT 3all0BETHUKOB HAIIEW CTPaHBbI.

Jlabopamopnwie pabomul

5. Bwisgnenue npucnocobnienuli. 0peanu3mMos8 K GIUAHUIO PA3TUYHBIX IKOIOSULECKUX
gaxmopos.

o

Cpaeﬂenue AHAMOMUYECKO2O CMPOEHUA pacmeHm? PA3HBIX Mecm obumarnusi.

~

Hsyqeime U onucavue dKocucmem ceoell MecmHocmu

oo

Cocmaenenue nuwesvlx yeneti
9. Mooenuposanue cmpykmyp u npoyeccos, NpoUcxooauux 8 IKOCUCIeMax.
10.Oyenka anmponozennvix usmenHeHull 8 Npupooe.

TemaTrnuyeckoe NJIAHUPOBAHUE

o KoaunyectBo
/i Ha3zBanue pa3sjaesia/TeMbl YacoB HA
U3y4eHHe
1. | Pazgen 1. buosorus kak KOMIUIEKC HayK O KHUBOU 6
IPUPOJIE.
2. | Paznen 2 CtpyKTypHbIE U (PYHKIIMOHAJIbHBIE OCHOBBI 67




ZKHN3HHU.

Tema 1. MonexynsipHbId YPOBEHB 28
Tema 2. KneTouHblil ypOBEHb 39
3. | Pasgea 3. Opranusm. 29
OpraHu3MeHHBIA YPOBEHb.
Bcero 102

TemaTnueckoe mianuposanue 11 kiaace

Ne KommyecTBo yacoB Ha

i HasBanwue pa3zziena/TeMsr H3yueHne

1. | Pa3gea 1. Teopus 3BOTIOLINH. 35
[TonmyJIAIIMOHHO — BUIOBOM YPOBEHD
Pa3zneua 2. Pa3BuTue )u3Hu Ha 3eMIIe. 8
[TonmynsiiMOHHO — BUAOBOM YPOBEHb

3. | Pazmen 3. Opranu3Mbl U OKpY’Karolias cpesa. 59
Tema 1.9KOCUCTEMHBIN YpPOBEHD. 39
Tema 2. buocdepHbiii ypOBEHbD. 20

Bcero

102




