INPUMEPHAS ITPOT'PAMMA 110 BUOJIOTUH
CPEJHEI'O (IIOJTHOI'O) OBIETI'O OBPA3OBAHMSI
(ITPOPUJIBHBIN YPOBEHD)

Hosicnumenvnas 3anucka

CraTtyc noKyMeHTa

[IpumepHast mporpaMMa Mo OMOJIOTHH COCTaBJI€HA Ha OCHOBE (hefepabHOTO KOMITOHEHTa TOCYIapCT-
BEHHOTO CTaHIapTa CpeaHero (MoJHOro) ooInero oopa3oBanus Ha MPO(UILHOM YPOBHE.

[IpumepHast mporpaMma KOHKPETHU3UPYET COJCPKAHKUE MPEAMETHBIX TEM 00pa30BaTEILHOTO CTaHIApTa,
JaeT TIPUMEPHOE paclipenieleHrne Y4eOHBIX YacoB 10 pa3feliaM Kypca U PeKOMEHIYEMYIO MOCIeI0BaTeIbHOCTD
N3y4YCHHA TEM U pa3aciioB yqe6H0r0 nmpeaMeTa ¢ yU€ToM MCEKIPCIMECTHBIX U BHYTPUIIPEAMETHBIX CB;I3eI71, JI0-
THKH y4eOHOTO Ipolecca, BO3PACTHBIX 0COOEHHOCTEH yUalixcsl.

[IpumepHas mporpaMMa BBITIONHSET IB€ OCHOBHBIC (DYHKITHH:

UndopmarmmonHo-mMeTomdeckas (yHKIHS MO3BOJSET BCEM yYaCTHHKAM 00pa3oBaTENB-HOrO TpoIiecca
MOJTyYUTh TIPEJCTABICHUE O IEJSAX, CONCPKAHUM, OOIIeH CTpaTeruu OOy4eHUs, BOCIIUTAHUS U Pa3BUTH yua-
IIUXCS CPEACTBAMHU JAHHOTO Y4eOHOTO IpeIMeTa.

Oprasu3anoHHO-TUIaHUpYIomIas (GyHKIUS MpeIyCMaTpUBAET BBIAEIEHIE ITAllOB 00YIeHHUs, CTPYKTYpPH-
poBaHUC yqe6H0ro Matepuaia, OnpeaCICHUC €0 KOJIMYCCTBCHHBIX U KAUCCTBCHHBIX XapaKTCPHUCTUK Ha KaKAOM
Y3 3TANoB, B TOM YHUCIIE JJIS COJIEPKATEIHLHOTO HATIOJHEHHS TPOMEKYTOYHON aTTeCTAI[H YYAIIXCS.

[IpumepHast mporpamma SIBISIETCS OPHEHTHPOM [UISI COCTAaBJICHWS aBTOPCKHUX YYEOHBIX IPOTpamMM U
yuebHuKoB. [IprMepHas mporpamma ompeziesnseT WHBApHAaHTHYIO (00sf3aTeNbHYI0) YacTh yueOHOTo Kypca, 3a
MpelielaMd KOTOPOTO OCTaeTCsi BO3MOXKHOCTh aBTOPCKOTO BBHIOOPA BapUATHBHOW COCTaBISIONICH COACpPKAHUS
oOpasoBanus. [Ipu 3ToM aBTOpPHI y4eOHBIX TPOrpamMM M Y4eOHHKOB MOTYT MPEIJIOKHUTh COOCTBEHHBIN MOAXO] B
YacTH CTPYKTYPHPOBAaHHUS ydeOHOTO MarepHala, OmpeaeleHns OoCIeI0BaTeIbHOCTH N3YYEeHUS 3TOTO MaTepHa-
Ja, a TakKe myTed GopMUPOBaHUSA CUCTEMbI 3HAHUH, YMEHUH U CLIOCOOOB ACATEIBHOCTH, PA3BUTHS U COLIMATIH-
3anuu ydammxcs. TeM cambIM IMpHMEpHas MporpaMMa COJEHCTBYET COXPaHEHHIO eIWHOTO 00pa30oBaTEILHOTO
MIPOCTPAHCTBA, HE CKOBBIBAS TBOPUYECKON MHUIIMATHBBI yUUTENEH, MPEIOCTaBIAET IIMPOKHUE BOSMOXKHOCTH IS
pean3anny pa3nuyHbIX OAX0/I0B K IOCTPOeHHIO yueOHoro Kypca. Co3gaHHbIE Ha €e OCHOBE aBTOPCKHE y4eo-
HBIC TIPOrpaMMbl U YYEOHUKH JTOJIKHBI COOJIFOJIaTh CTPOTYIO0 MPEEMCTBEHHOCTH ¢ (heJiepalbHBIM KOMIIOHEHTOM
rOCy/IapCTBEHHOTO CTaHAapTa OCHOBHOTO 00IIero oOpasoBaHus U (enepaibHbIM 0a3HCHBIM YY€OHBIM TLIAHOM
JUTst 00pa30BaTENBHBIX YUpexkaeHU Poccuiickoii denepanun.

CTpyKTypa 10KyMeHTa

[IpumepHast mporpaMma BKJIFOYAET TPU pasfielia: MOSCHUTEIBHYIO 3alliCKy; OCHOBHOE COAEp)KaHUE C
yKa3aHHEM 4acoB, OTBOJUMBIX Ha M3yUeHHE KaKIOro 0JI0Ka, MUHUMAIBHBIM TIEPEeYHEM JIA00OPATOPHBIX U MIpaK-
THYECKUX PabOT, SKCKYypCHiA; TpeOOBaHMs K YPOBHIO TOATOTOBKH BBITYCKHHKOB. B mpuMepHOH mporpamme
MIPUBEJICH MEepPeUeHb JEMOHCTpPAIi, KOTOPBIE MOTYT ITPOBOJUTHLCS C UCIOJIB30BAHUEM Pa3HBIX CPEJICTB 00yue-
HHS C YUETOM CHEIU(GUKH 00pa30BaTEILHOTO YUPEKIACHHS, €r0 MaTepHalbHON 0a30ii, B TOM YHCJEe TaOJIHII,
HATYpaJbHBIX 00BEKTOB, MOJICIICH, MYJISKEH, KOJICKIUH, BUICO(QUILMOB U JIp.

OO0mas xapakTepucTHKA Y4eOHOr0 mpeMeTa

Kypc Ononornm Ha cTymeHH cpemaHero (ITOJIHOTO) oOmero obpa3oBaHHs Ha MPOGHILHOM ypOBHE Ha-
MpaBJicH Ha (OpPMHUPOBAHKE Y yUAIIMXCS LEIOCTHONH CUCTEMBI 3HAHUH O KHBOW MPHUPOJIC, €€ CHUCTEMHOMN opra-
HU3aIllUU ¥ 3BOJIOINH, IO3TOMY IPOrpaMMa BKITIOYAET CBEJEHHs 00 00IUX OMOIOTHIECKIX 3aKOHOMEPHOCTSIX,
MIPOSIBIISIONINXCS HAa Pa3HBIX YPOBHAX OpPTraHU3alMU KWBOHM mpuponabl. OCHOBY 0TOOpa COAEpKaHHs Ha TIPO-
(1)I/IJ'IBHOM YPOBHE COCTaBJIACT 3HaHI/IeHeHTpI/I'-IeCKI/II71 nmoaxon, B COOTBETCTBUU C KOTOPBIM y4dalIUCCSa MOJIKHBI
OCBOUTH 3HAHUS U YMEHHUS, COCTABJISIONINE JOCTATOYHYIO 0a3y Juis MpoaoinkeHust oopasoBanus B BY3e, obec-
MeYNBAIOIINE KYJBTYPY MOBEACHUS B MPUPOE, MPOBEACHHS U OQOPMIICHUS OHOIOTHYECKUX HCCIIeIOBAHMIM,
3HAYUMBIX JIs1 Oymymero Ouonora. OCHOBY CTPYKTYpHUpPOBaHHUS COACpKaHHS Kypca OHOJIOTMH B CTapIlei
IIKOJIE Ha MPO(UILHOM YPOBHE COCTABISIOT BEAYIIHE CUCTEMOOOPA3YIONIUE HIICH — OTIMYUTEIBHBIE OCOOCH-
HOCTH JKHWBOH TIPUPOJIBI, €€ YPOBHEBAs OPTaHU3AINS M DBOJIOIHUS, B COOTBETCTBUU C KOTOPBIME BBIJIEICHEI CO-
JepkaTeIbHbIe TMHAKM Kypca: buomorns kak Hayka. Meroasl HaydHoro mo3HaHus; Knerka; Oprannsm; Bun,
DKOCHUCTEMEI.

B npumepHoii mporpaMmme IpeayCcMOTpPeH pe3epB CBOOOTHOTO yaeOHOTO BpeMeHH (26 4acoB) muist Ooee
ITUPOKOTO HMCIOIB30BaHUsA, HAPSAIY C YPOKOM, Pa3HOOOpa3HBIX (HOpM opraHU3aliyd y9eOHOTO mporecca (IKC-
Kypcuil, 1a00opaTOpHBIX U MPAKTHYECKUX padOT, CEMHHAPOB) M BHEAPEHHUS COBPEMEHHBIX ME€arorn4ecKux TeX-
HOJIOTHUH.



Hean

W3ydeHne OHOJIOTHM HA CTYIICHU CpeaHEro (MOJHOT0) 001ero o0pa3oBanus Ha MPO(UILHOM YPOBHE Ha-
IIPABJICHO HA JIOCTHIKEHUE CIICIYIOIINX IIETICH:

° O0CBO€HHEe 3HAHHIT 00 OCHOBHBIX OMOJOTHYECKUX TCOPHSIX, UACIX M MPUHIIUIAX, SBISIOMIAXCS COCTABHOM
YaCcThIO COBPEMEHHOM €CTECTBCHHOHAYYHOW KapTHHBI MHPa; O METOJaX OMOJIOTMYECKMX HAyK (LIUTOJIO-
THH, TCHETUKH, CEJICKINH, OMOTEXHOJOTHH, SKOJIOTHUH); CTPOSHUH, MHOT000Opa3uu U 0COOCHHOCTSAX OMO-
cucrteM (KJIETKa, OpraHu3M, MOMYJISAIHs, BUA, OnoreomneHo3, ouocdepa); BBIIAIOMIMXCS OHOIOTHISCKUX
OTKPBITHSAX ¥ COBPEMEHHBIX MCCIICIOBAHMUIX B OHOJOTHIECKON HAyKe;

° OBJIaJIeHH e YMEHUSIMH XapaKTEePU30BaTh COBPEMEHHBIC HAYUHBIC OTKPHITHS B 00JIaCTH OMOJIOTHH; yCTa-
HABJIMBAThH CBS3b MEXIY Pa3BUTHEM OHMOJIOTHU M CONMATHHO-3TUYECKHUMH, SKOJIOTHYECKUMH MpodiieMa-
MH YeJIOBEUECTBA; CAMOCTOSATEIHHO IMPOBOJUTH OHMOJIOTHUECKHE HCCISAOBAaHMs (HAONIOACHHE, H3MEpPe-
HHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE) U TPaMOTHO O(GOPMIISTH MOJTYUYCHHBIE PE3yJIbTaThl; aHAIU3UPOBATh
Y UCIOJIB30BaTh OMOJIOTHYECKYH0 MH(OPMAIIHIO; MOJIb30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEH H CHUM-
BOJIMKOI;

o pa3BHMTHe MO3HABaTENbHBIX MHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH B mporiecce
M3yUYeHHS MPOOJIEM COBPEMEHHOH OMOJIOTHUECKON HAayKH; MPOBEICHHUS SKCIEPUMEHTAIBHBIX HCCIIeq0Ba-
HUMH, pelieHust OMOJIOTHYeCKUX 3a1a4, MOJESITUPOBAaHUS OMOJIOTHIECKUX O0BEKTOB U IIPOLIECCOB;

° BOCIUTAHUE YOCIKICHHOCTH B BO3MOKHOCTH TIO3HAHUS 3aKOHOMEPHOCTEH KHUBOM MPUPOJIBI, HEOOXOIH-
MOCTH OEpEX)HOTO OTHOIICHUS K HEH, COONIIOJICHNS ITUYSCKUX HOPM MPHU MPOBEACHUN OUOJOTHYCCKUX
HCCJICTOBAHUH;

° HCMO0JIb30BaAHUE NMPUOOPETEHHBIX 3HAHUNA M YMeHUIi B MOBCETHEBHOM KU3HU I OIICHKU MOCIEICT-

BUH CBOEH NEATEIEHOCTU N0 OTHOIIECHHUIO K OKPYIXKAIoMIel cpejie, COOCTBEHHOMY 3I0POBBIO; BBIPAOOTKH
HABBIKOB IKOJIOTHUECKOU KYJIBTYPHI; 00OCHOBAHHS M COOIOACHUS Mep NpodUIaKTHKK 3a00eBaHUN U
BUY-undexnmmn.

Mecto npeagMera B 0a3MCHOM yue0OHOM ILIaHe
[TpumepHas nmporpaMma paspaboTaHa Ha OCHOBE (elepanbHOro 6a3ucHOro y4eOHOro IiaHa ajst oopa-
30BaTeNBHBIX yupexaeHnid PO, B cOOTBETCTBUH ¢ KOTOPHIM Ha M3ydeHHe Kypca Ouosnorum BeieneHo 210 ga-
coB, B ToM gnciie B 10 xiracce — 105 gacos (3 gaca B Henenmo), B 11 kiracce — 105 gacos (3 gaca B HEIeN0).

OO0meyyeOHbIe YMEHUS, HABBIKHM U CIIOCO0bI /1eSITeJILHOCTH

[IpumepHast mporpaMma mpemycMmaTrpuBaeT (OpMHUPOBaHUE Yy ydaIIUXcsl oOmeyueOHbIX YMEHNH U Ha-
BBIKOB, YHUBEPCAJIbHBIX croco0oB JACATCIBHOCTHU U KIIFOYCBBIX KOMHGTCHHHﬁ. B stom HalpaBJICHUU IPHUOPUTEC-
TaMu Juisl yueOHoro mpeamera «buonorus» Ha CTymeHu cpeaHero (MOJHOTrO) oOImero oOpa3oBaHUS HA MPO-
(bMITbHOM ypOBHE SIBISIOTCS: CpaBHEHHE OOBEKTOB, aHAIN3, OlEHKA, PEIICHHEe 3a/1a4, CAMOCTOSTENbHBIH TTOUCK
nH(pOpMaIH.

Pe3yabTatnl 00y4yeHus

Pesynprarer nzydenus kypca «buonorus» npuBeneHsl B paszene « TpedoBaHNs K YPOBHIO MOJITOTOBKH
BBIIYCKHUKOBY», KOTOPBIE TIOJHOCTBIO COOTBETCTBYIOT cTaHIapTy. TpeGoBaHUS Ha MPOQHILHOM ypOBHE Ha-
IIpaBIIEHBI Ha OCBOCHHUE COJEpPXKAHHS, 3HAYUMOTO JUIS MPOJOJDKeHUs 00pa3oBaHHS B cdepe OMOIOTHYECKON
HayKH, OBJIaJICHIE OMOJIOTHYECKUMH METOIaMHU MUCCIIEAOBaHUSI.

PybOpuka «3HaTh/IOHUMATEY COIEPKUT TPeOOBaHUS, OPUEHTHPOBAHHEIEC TJIABHBIM 00pa30M Ha BOCIIPO-
W3BEJICHUE YCBOSHHOTO COJICPKAHUSI.

B pyOpuky «YMeTs» BKIIFOUEHBI TpeOOBaHMS, OCHOBaHHBIE Ha 00Jiee CIIOKHBIX BHIAaX JEATEIFHOCTH, B
TOM YHCIJIE TBOPUYECKOH: OOBSACHITH, YCTaHABIMBATh B3aMMOCBS3H, PEIaTh 3a/a4d, COCTAaBIISATh CXEMBbI, OIHU-
CBIBaTh, BBISBIISTH, UCCIIEIOBATh, CPABHUBATH, aHAIM3UPOBATh U OIEHUBATH, OCYIIECTBISATh CAMOCTOSTEIHHBIN
TTOMCK OMOJIOTHYECKON MHGMOPMAIIHH.

B pyOpuxe «Mcnonp30BaTh MpHOOpEeTEHHBIE 3HAHUSA M YMEHUS B IPAKTUIECKON JIesITENFHOCTH M TIOBCe-
JTHEBHOW >KU3HM» MpPEACTaBICHBl TPeOOBaHMs, BRIXOIAIINE 3a paMKH y4eOHOTo Ipoliecca M HalleleHHbIE Ha
pelieHne pa3HoOO0pa3HBIX KU3HEHHBIX 33]1ad.



OCHOBHOE COJEP/KAHHUE (210 yac)

BHNOJIOTHUA KAK HAYKA.
METOJAbI HAYYHOI'O IIO3HAHMS (6 yac)

Buonorus Kak Hayka. Ompaciu 6uonozuu, ee cészu ¢ Opyeumu naykamu'. OGbEKT N3ydeHHs OHONOTHH —
Oononornueckue cucrembl. O0me npru3Haku ouonorndecknx cucteM. CoBpeMeHHas eCTeCTBeHHOHAYYHAs Kap-
THHA MUpa. Pois Omomorndeckux Teopuit, uael, TUnore3 B GOpMHUPOBAHUHN COBPEMEHHOHN €CTECTBEHHOHAYIHOM
KapTHUHbI MUpa. MeTo/ bl T03HAHUS )KUBON IPUPOJIBI.

JdeMoHcTpannu

Buonorunyeckue cuctemsl
YPpOBHM OpraHu3aIiuu KUBON IPUPOJIbI
Metoapl O3HAHUS KUBOU MPUPOIBI

KJIETKA (30 uac)

Huronorus — Hayka o kiuerke. M.I1Ineiinen u T.IlIBaHH — OCHOBOIONOXHUKUA KIETOYHOU Teopuu. Oc-
HOBHBIC TIOJIOKCHUS COBPEMEHHOM KJICTOYHOW TeopwH. Poib KIeTouHOW Teopuu B (HOPMHPOBAHUN COBPEMCH-
HOMW eCTeCTBEHHOHAYYHOH KapTUHBI MUpa. Memoovl usyyenus Kiemxu.

XVUMUYECKHA COCTaB KIETKH. Makpo- U MUKpodsieMeHThl. CTpoeHne U QYHKIIMA MOJIEKYJI HEOpTaHu4e-
CKHX ¥ OPTaHWYSCKHUX BEIIECTB. B3anmMocBs3n cTpoeHus 1 GyHKIHNA MOJIeKyIT. Penymmukanus monexkyisl JJHK.

CrpoeHure ¥ QyHKIMH YacTeil U OpraHOUOB KIETKH. B3anmMocBsi3u cTpoeHus u GpyHKIMI YacTei u opra-
HOMJOB KJIETKH. Sapo. XpoMocoMbl. XUMHUYECKUI cOocTaB, CTpoeHre U GyHKIMU XpoMocoM. CoMaTHYECKHE U
TIOJIOBBIE KIIETKH. JIMTUTOMAHBIN M TalUIOMAHBIA HaOOPBI XPOMOCOM. | 'OMOIIOTHYHBIE M HETOMOJOTHYHBIE XPO-
MOCOMBI.

Mmuoroo6pasue kietok. [IpokaproTsl 1 3ykapuoThl. Bupycel. Mepbl mpo(UIaKTHKU pacipoCcTpaHCHUS
MH(D)EKIMOHHBIX 3200JIeBaHUIA.

OOMeH BEIIeCTB U MPEBpaIeHUs SHEPTHH B KIIeTKE. DHepreTudecknii 0oMeH. CTaquu SHEPreTHIECKOTO
obmeHa. bpooscenue u ovixanue. ®otocunTe3. CBETOBBIE M TEMHOBBIC PeakUUM (OTOCHHTE3a. XEMOCHHTE3.
Ponp xemocunTe3upytonux Oakrepuil Ha 3emie. [Inactuyeckuit oOMeH. ['eHeTrueckas nHGOpMAIUS B KIETKE.
I'en. I'eneTndgeckuii koa. bruocuaTes Oenka. MaTpudHBINA XapaKTep peakiuii OMoCHHTE3a.

KieTka — reHeTnyeckasi €IuHHIA )KUBOTO. JKU3HEHHBIN UK KIETKU: HHTepda3a u Muto3. das3el MUTO3A.
Meiio3, ero ¢a3el. Pa3BuTre MoNI0BBIX KJICTOK y PACTCHUHN M dKUBOTHBIX.

Hemoncmpayuu

DneMeHTapHBIA COCTAB KIETKU

CtpoeHue MOJeKyJ BOJbI, YTJIEBOIOB, TUIHIOB
CrtpoeHue MoJeKyJIbl Oenka

Crpoenne monexynsl JJHK

Penynnukanus monekyisl JJTHK

Crpoenne moiexyn PHK

CrpoeHme KIETKH

CtpoeHue mia3MaTHIecKoi MeMOpaHbI
Crtpoenue snpa

XpoMOCOMBI

CtpoeHue KJIETOK MPOKApHUOT U IYKAPHUOT
CrtpoeHue BUpyca

[TomoBsIe KIETKH

OOMeEH BeIIEeCTB U MPEBPAICHIS SHEPTUH B KIICTKE
DHepreTHUecKuii 0OMeH

bruocunTes 6enka

XeMOCHHTE3

doTocuHTE3

! KypcuBOM B TEKCTE BBIZIETICH MaTepHaJ, KOTOPHIH TOICKHUT H3YUEHUIO, HO HE BKIOYaeTCs B TPeBOBAHUS K YPOBHIO TIOATOTOBKH BbI-
Ty CKHUKOB.
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XapakTepucTrka reHa

Muro3

Metios

PasBuTHE NOJIOBBIX KIETOK y paCTEHUI
Pa3BuTHE MOJMOBBIX KJIETOK Y JKHBOTHBIX

JlabopaTopHble U NpakTHYecKHe PA00ThI

Habnronenne KIeToK pacTeHHid, )KUBOTHBIX, OaKTEpUH 1MOJI MUKPOCKOIIOM, UX W3yYeHHE U OTIHCAHHE
[IpuroroBneHre U ONMUCaHUE MUKPOIPEIIAPATOB KIETOK PACTCHHIA

OnBITHI TTO OTNpEIeNIEHUI0 KATATUTHIECKOH aKTHBHOCTH (PEpMEHTOB
N3ydenne XxpoMOCOM Ha TOTOBBIX MHKpOTIpenapaTax

Uzyuenne ki1eToK aposxiKel oA MUKPOCKOIIOM

OnBITH IO U3YYCHUIO TIa3MOJIH3a U JIETNIA3MOJIN3a B PACTUTENBHOM KIIETKe
Wzydenne a3 MUTO3a B KIIETKaX KOPEMIKa JIyKa

CpaBHeHHE CTPOCHUSI KIIETOK PACTEHHIA, )KUBOTHBIX, TPHOOB U OaKkTepuit
Cpasnenue npoyeccos 6podiceHust U ObIXAHUs

CpaBHeHHE TIpoIieccoB (DOTOCHHTE3a 1 XEMOCHHTE3a

CpaBHeHHe NPOIIECCOB MUTO3a U Melo3a

CpaBHEHHE TTPOIECCOB PA3BUTHSI MTOJIOBBIX KJIIETOK Y PACTCHHI U YKUBOTHBIX

OPTAHM3M (56 uac)

OOHOKIIETOYHbIE W MHOTOKIJIETOYHBIE OPTaHU3MBI. TKaHU, Op2aHbl CUCHEMbl OP2AHO8, UX B3AUMOCEA3b
Kax ocHosa yerocmuocmu opeanusma. I'omeoctas. [ereporpodsl. Canpompoghei, napazumul. ABTOTpo(dEI (Xe-
Mmompoghet u pomompodhut).

BocnpousBenenue opranusmoB, ero 3HaueHue. becnonoe u mojoBoe pasmMHoxkeHue. OIUIOAOTBOpPEHHE.
OmrooTBOpEHNE y BETKOBBIX PAaCTEeHHWH M IMMO3BOHOYHBIX KUBOTHBIX. BHelIHee  BHyTpEHHEE OIIOIOTBOPE-
Hue. HanBHyanbHOE pa3BUTHE OpraHM3Ma (OHTOTeHEe3). DMOPHOHAIBHOE M MOCTAIMOPHOHANBHOE Pa3BUTHE.
[IpuunHBl HapylIeHUH pa3BUTHS OPTaHU3MOB. JKuszHeHHble yukivl U uepedogarue nokonenutl. IlocmencTBus
BJIMSIHUSA aJIKOTOJIsl, HIKOTHHA, HAPKOTUYECKUX BEIECTB HA Pa3BUTHUE 3apO/IbIIlIa YEJIOBEKA.

HacnenctBeHHOCTh M M3MEHYMBOCTh — CBOMCTBa OpraHu3MoB. 'eHeTnka. MeToasl reHeThuKku. MeTomsl
M3y4eHHUs HaclleZICTBEHHOCTH 4eoBeka. |'eHeTudeckas TEpMUHOJIOTUSA M CUMBOJIMKA. 3aKOHOMEPHOCTH HacJe-
JIOBaHUs, yCTaHOBIEHHBIE [.MeHaeneM, uX HUTOIOTHYECKUE OCHOBBI. 3aKOHOMEPHOCTHU CLEIIJIEHHOTO HaClIen0-
BaHus. 3akoH T.Moprana. Onpeneneraue noja. Tunvl onpedenenus noira. HacnenoBanue, CIEIUICHHOE C TOJIOM.
BsaumogeiictBrue reHoB. ['eHOTHN Kak Ie0CTHAs cUCTeMa. Paszsumue 3nanuil o cenomune. I enom uenosexa.
XpoMocoMHasi TeOpHs HACIIEACTBEHHOCTH. eopus eeHa. 3aKOHOMEPHOCTH U3MEHUNBOCTH. MonndrukanrnoHHas
n3MeH4dnBocTh. Hopma peaxmmm. HaciencTBeHHass M3MEHYHBOCTH: KOMOMHATHBHAS W MyTallMOHHAs. Bumbr my-
Tauuii, ux TpuuuHel. [locneacTBUs BIUSHUA MyTareéHOB Ha OpraHu3M. Mephbl 3alllUThl OKPYXKAIOLIEeH Cpeabl OT
3arpsi3HeHHUS MyTareHaMu. Mepbl TPO(MITAKTHKY HACICICTBEHHBIX 32a00JIEBaHUI YeIOBEKa.

Cenexnms, ee 3agaun. Bkimang H.M.Basunosa B pa3BuTue ceneknuu. YUeHHE O IIEHTPax MHOT000pa3us
MIPOUCXOXKICHHS KYJNbTYPHBIX pacTeHui. 3aKOH TOMOJIOTMYECKHX DSJIOB B HACIEICTBEHHOW H3MEHYMBOCTH.
MerTonpl CeNneKIuH, UX TeHETHYECKHE OCHOBBL. OCOOEHHOCMU CeleKyul pacmenutl, JHCUBOMHbIX, MUKPOOPIa-
HU3M06. BUOTEXHONOTHSA, e HAalpaBIeHHU. DTUYECKIE aClIeKThl PA3BUTHS HEKOTOPBIX HCCIIEIOBAaHUN B OMOTEX-
HOJIOTWH (KIIOHMPOBAaHKE YeJI0BEKa, HANPaBJICHHOE H3MEHEHNE TEeHOMA).

Hemoncmpayuu

OIHOKIETOYHBIE U MHOTOKJIETOYHBIE OPraHU3Mbl

TkaHu pacTeHUN U KUBOTHBIX

Crnioco65!1 6€crooro pa3MHOKEHUS

OI1I0T0TBOPEHUE Y PACTECHUI U JKUBOTHBIX

BHemiHee v BHyTpeHHEE OIUIOJOTBOPEHUE

Craguu pa3BUTHS 3apO/bIIlIa TO3BOHOYHOTO JKHBOTHOTO

[MocTamMOproHanbHOE pa3BUTHE

ITapTeHorenes y ;KUBOTHBIX

MoHoruOpHUIHOE CKPEIUBAHIE U €70 IIUTOJIOTUIECKIE OCHOBBI

JurnbpuaHoe cKpeuBaHie U €ro UTOJIOTHIECKIE OCHOBBI

CuenyieHHOE HaclleJOBaHUE

HenonHnoe nomMuHupoBaHue

HacnenoBanue, crienieHHOE C MTOJIOM

IIepexpecTt xpoMocoM



BsaumogeiicTBre TeHOB

Hacnenctsennsie 00sie3HN YeoBeKa

MoaudukanuonHast ©3MeHUYUBOCTh. Hopma peakuuu
MyTannoHHas H3MEHYHBOCTh

MexaHu3M XpOMOCOMHBIX MyTalUi

LenTpsl MHOr00Opa3ust U MPOUCXOKACHUS KYJIbTYPHBIX PaCTCHUI
3aKOH TOMOJIOTHYECKUX PAZOB B HACIEACTBEHHON H3MEHUYMBOCTH
MeTtons! ceneknunn

Cenekuust pacTeHUN

Cenexius )KUBOTHBIX

Biusiaue ankoronnsMa, HApKOMaHWUH, KypEeHUS Ha HACJIEICTBEHHOCTD
UccnenoBanus B 061acTH OMOTEXHOJIOTHA

JlaGopaTopHble U MpaKTHYeCKHe PadoThI

CocTraBneHne cxeM CKpeIIuBaHus

Pemenne reHerndeckux 3agad Ha MOHO- M JUTHOPUIHOE CKPELIMBAHUE

Pemenne reneTnyeckux 3a1a4 Ha IPOMEKYTOUYHOE HACIEAOBAaHUE IIPU3HAKOB

Perenne reHeTHYECKHX 3a/1a4 Ha CLEIJICHHOE HacJel0BaHUE

Pemenne reneTndeckux 3a7a4y Ha HAaCJI€JOBAHUE, CLIEIIIEHHOE C MOJIOM

PemreHne reneTnueckux 3a1a4 Ha B3aUMOJICUCTBHE TEHOB

Tlocmpoenue sapuayuonno2o pada u 6apuayUOHHOU KpUgou

BrLsiBIIeHNE HCTOUHMKOB MYTareHOB B OKPYXKaroLIel cpene (KOCBEHHO)

BrusiBieHre N3MEHYMBOCTH y 0c0o0eil onHOro BUAA

CpaBHeHHE POIIecCOB OECIOIOro U MOJIOBOTO Pa3MHOKEHUS

CpaBHeHMe MTPOIECCOB OMJIOJOTBOPEHNUS Y LIBETKOBBIX PACTEHUN U TTO3BOHOYHBIX JKHBOTHBIX
Cpasnumenvhas xapakmepucmuka nopoo (copmoas)

AHanu3 ¥ OLIEHKA 3TUYECKUX aCIIEKTOB PAa3BUTUS HEKOTOPBIX HCCIEIOBAaHUN B OMOTEXHOJIOTHH

BU/I (52 yac)

JlokaszaTenbCcTBa 3BONTIOLMH KUBOM NpUpOAbl. bruorenernueckuii 3akoH. 3aKOH 3apO/BIILIEBOTO CXO/ICTBA.

PazButne sBomronmoHHBIX uaed. 3HaueHwne pabot K.Jluanes, yuenus X.-b.Jlamapka, sBomronmoHHON
teopun Y.lapBuna. Bun, ero xpurepun. Ilomynsmus — cTpykTypHas eauHuIa Buaa. Yuenue Y.JlapBuHa 06
9BOJIIOIMHU. PoNb 3BOMIOLIMOHHON TeOpUH B (QOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MUPA.
JBwkyue cuitbl 3BoroIa. GopMBI €CTECTBEHHOTO 0TOOPa. B3anMOoCBsA3b MBMKYIINX CHII 3BONtonnu. CHHTe-
THYecKas Teopus dBomonnu. [lomymsmust — aneMeHTapHas eIUHHIIA BOJTIONUH. JJIeMEeHTapHbIe (DaKTOPHI IBO-
monmu. Mccnenosanust C.C.YUeTBepuKoBa. 3aKoHOMEPHOCU HACIE008AHUS NPUSHAKOS 8 NONYIAYUAX PAZHO20
muna. 3axon Xapou-Baiinbepea. Pesynbpratsl sBomonun. PopMupoBaHue NMPUCIIOCOOIEHHOCTH K cpeae o0uTa-
Husa. O6pazoBanre HOBBIX BHAO0B. CriocoObl BuA000pazoBanms. CoxpaHeHHe MHOTO0Opa3ns BHIOB Kak OCHOBA
yCTOWYMBOCTH OHOChEpHI.

Mukpo- u MakpodBoJronus. Popmul 360m0yUL (OusepeeHyus, KoHeepeenyus, napaiieiusm). Ilytn u Ha-
nipasnieHus 3Bomtorun (A.H.Cesepuos, N.U.11Imansraysen). [Ipuanaber OHOIOTHYECKOTO TIporpecca U OHOJIOTH-
YEeCKOTO perpecca.

OTnnuuTensHbIE TPU3HAKY )KUBOTO. [ HITOTE3BI MPOUCXOXKICHHS KU3HU Ha 3eMiie. Dmansl 360a10YUU Op-
eanudecko2o mupa Ha 3emie. OCHOBHBIE apoMOp(O3bI B 3BOIIOIMK PACTEHUI W )KUBOTHBIX. | MTIOTE3HI IIpowcC-
XOJXK/ICHUS YelloOBeKa. JTambl IBONIONMHK denloBeka. lIporcxoxkaenne denoBedecknx pac. Kpumuka pacusma u
COYUATLHO20 0apBUHUZMAL.

Hemoncmpayuu

DopMBI COXPaHHOCTH UCKOITAEMBIX PACTEHUN U JKHBOTHBIX

AHanornyHsle ¥ TOMOJIOTUYHBIE OPTaHbI

PyauMeHTBI 1 aTaBU3MBI

JlokazaTensCTBa SBONIONUN OPTaHUIECKOT0 MUPa

Kpurepuu Buna

[omymsiust — CTpYKTypHasi €AMHUIA BUIA, €IWHUIIA SBOIIOLNUN
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JIBIKyIIME CHIIBI 3BOTIOLIUI

JBroKxymuii ¥ CTaOUIU3UPYIONTHI 0TOOP

BoznukHOBeHHE U MHOT000pa3yue MPUCTIOCOOTICHNH Y OpraHu3MOB
OO6pas3oBaHue HOBBIX BHIOB B pupoze. ['eorpaduueckoe n 3konorunueckoe BUA000pa3oBaHue
Penxue u ncuesaronme BUIBI

DOpMBI HBOJIONNHU: IUBEPTeHIUS, KOHBEPTEHIIMS, TapaJLIeIn3M
[Tytu 3Bomonun: apomopdo3, uaunoasanTanys, JereHepaus
OcHoBHbIE apOMOP(O3bI B IBOTIOLNYU PACTEHUH U )KUBOTHBIX
OBOIIONHS PACTUTENHHOTO MHpa

OBOIIOIHS JKUBOTHOTO MUPa

JIBIKy1I1e CUIIbl aHTPOIIOT€HE3a

IIpoucxoxneHue yenoBeka

[IponcxoxeHue yenoBe4ecKuX pac

JlaGopaTopHble M MpaKkTHYeCKHe padoThI

Habnronenue n onucanue ocobeit Buaa mo MopQoiaornieckoMy KpuTepHIo
BrLsBieHrEe N3MEHYMBOCTH y 0cOO€H OIHOTO BHIA

BrrsiBiieHre TPUCTIOCOONICHUH Y OPraHU3MOB K cpelie OOUTaHHUs
CpaBHUTENbHASA XapaKTEPUCTHKA 0COOEH pa3HBIX BUAOB OJHOTO POJa M0 MOP(OIOrHIECKOMY KPUTEPHIO
CpaBHUTENBHAS XapaKTEPUCTHKA ECTECTBEHHOT'O U HCKYCCTBEHHOT0 0TOOpa
CpaBHEHHE MPOLECCOB ABHKYLIETO M CTaOMIIM3UPYIOIET0 0TOopa

CpaBHeHHE POLIECCOB IKOJIOTMIECKOTO U TeorpaduuecKoro BUA000pa3oBaHus
CpaBHHUTENBHAS XapaKTEPUCTUKA MUKPO- U MaKpPO3BOIIOLUH

CpaBHuUTENbHASA XapaKTEPUCTHKA ITyTEH SBOJIIOLUH U HAIIPABJICHUH 3BOJIIOLUH
Bruisenne apomopho30B y pacTeHui

BriaBieHue nauoanantanuil y pacTeHUil

BrusiBiieHre apoMop}o30B y KHUBOTHBIX

BrisiBnenue uanoagantanuii y >)kUBOTHBIX

AHanu3 ¥ OLIEHKA Pa3IMYHbIX TUIIOTE3 BOSHUKHOBEHUS KU3HU Ha 3eMIie
AHanM3 ¥ OLICHKA Pa3IMYHBIX TUIIOTE3 IPOUCXOKICHHS YeTOBEKa

AHanu3 1 OLleHKa pa3IMYHbIX THIOTE3 POPMUPOBAHUS YEIOBEUECKHIX Pac

IKOCHUCTEMBI (40 yac)

DKOJIOTHYeCKUE q)aKTOpBI, 06114146 3AKOHOMEPHOCMU UX 6IUAHUA HA OP2AHU3MbL. 3akon onmumyma. 3akon

Munumyma. buonoeuueckue pummol. @omonepuoousm.

TlousiTust «6uor COIICHO3» U «3KOCUCTEMA». BI/I}IOB&H U OPOCTPAHCTBCHHAA CTPYKTYpa S5KOCUCTCMBI. Kom-

IIOHCHTHBI ODKOCHUCTCMBI.

IIumesbie cBs3U B dKocucTeMe. Tpodnuecknue ypoBHU. Tunst nuwesvix yenetl. I[IpaBuna 3K0IOTHIECKOM

nupaMuasl. KpyroBopoT BelecTB U NMpeBpalieHns 3HepTrun B skocucteme. CaMoperynanus B KocucTeMe. Yc-
TOWYMBOCTD M JUHAMUKA 3KocucteM. Cmaduu pazeumus sxocucmemvl. Cykyeccust. ATPOIKOCUCTEMBI.

bruocdepa — rimobanpHas skocrucreMa. Yuenne B.W. Bepranckoro o 6mochepe. OcoOeHHOCTH pacipee-

JieHusI OuoMaccel Ha 3emite. bruosornueckuii Kpyropopor. buoeennas muepayus amomos. IBoonus ouocde-
phlL. ['moGansHbIe aHTpomOreHHbIe n3MeHeHus B Ouocgepe. [Ipobnema ycToitunBoro pa3Butusi OMocgeps.

Hemoncmpayuu

Dxonornueckue (PaKTOphl U UX BIMSHUEC HA OPTAaHU3MBI
buonoruyeckue puTMBbI

doTonepruoau3m

Dkocucrema

SpycHOCTB pacTUTEIHLHOTO COOOIIECTBA

ITuieBsle ENN U CETH

Tpodudaeckre ypoBHH SKOCHCTEMBI

IIpaBuna 3K010TMYECKON TUPAMUIBI

Me:XBUIOBBIC OTHOIIICHUS: TTAPA3UTH3M, XUIIIHUIECTBO, KOHKYPEHIIUS, CHMONO3
KpyroBopoT BeliecTs u npeBpaiieHust SHEPTHH B SKOCUCTEME
Cykreccust



Arposkocucrema
Bbuocdepa
Kpyrosopots yriepoaa, azota, pocdopa, KucIopoaa
buopazHoobpaszue
I'mobanpHbBIE 3KOTOTHYECKHE TPOOTEMbI
[TocnencTBus NesATETLHOCTH YENOBEKa B OKpY Karollel cpenie
buocdepa u gyenosek
3amoBeTHUKH 1 3aKa3HUKH Poccuu
JlabopaTopHble U MPaKTHYECKHE PAOOTHI
HaOmoienre v BhISIBIICHUE PUCTIOCOOJICHUH Y OPTaHU3MOB K BIIMSIHHIO Pa3IHYHBIX 3KOJIOTHUECKUX
(hakTopoB
BrisBrnenrne aOMOTHUYECKUX M OMOTHYIECKUX KOMITOHEHTOB 3KOCHCTEM (Ha OTICIBHBIX IPUMEPaX )

BrisiBieHHe aHTPOINIOr€HHBIX U3MEHEHHUH B SKOCHCTEMaX CBOEH MECTHOCTU
CocTaBreHe cXeM MepeHoca BelecTB U DPHEPTHU B IKOCUCTEMaX (THIIEBBIX METeH 1 ceTeil)
CpaBHUTENBHAS XapaKTEPUCTUKA SKOCUCTEM U arpo3KOCUCTEM

Omnucanue KOCHCTEM CBOCH MECTHOCTHU (BI/II[OBa}l U MPOCTPAaHCTBCHHAA CTPYKTYypa, CE30HHLIC U3MCHC-
HUA, HATMYUEC aHTPOIIOICHHBIX H3M€H6HHﬁ)

Onucanue aArpoO3KOCUCTEM CBOCH MECTHOCTH (BI/II[OBaSI " MMPOCTPAHCTBCHHAA CTPYKTYpPa, CE30HHBIC U3MC-
HCHUS, HAJINYUC aHTPOIIOTCHHBIX H3MeHeHHﬁ)

WccnenoBanre n3aMeHEHMI B SKOCHCTEMAaX Ha OUOJIOTHYECKUX MOJICINISAX (aKBapUyM)
Pemenne sxomornyeckux 3amaay

Cocmasnenue cxem Kpy2080pomos yenepood, KUciopood, azoma

AHanu3 1 oIleHKa TTT00aTEHBIX aHTPOIIOTCHHBIX H3MEHEHUH B Orochepe

IIpumepHBIe TEMBI IKCKYPCHil

Crioco0bl pa3MHOXKEHHUS PACTEHHUH B MPHPO/Ie (OKPECTHOCTH IIIKOJIBI)
V3MEeHYUBOCTH OPraHU3MOB (OKPECTHOCTH IIKOJIbI)
MHuoroo6pasue BunoB. Ce30HHBIE M3MEHEHUS B IPUPOIE (OKPECTHOCTH IITKOJIBI)
MHoroo0pasue cOpTOB PacTeHUI W MOPOJ JKUBOTHBIX, METOJIBI UX BBIBEACHUS (CENEKIIMOHHAs CTaAHIIMSA,
IUIEMEHHas pepMa WK CeTTbCKOX03HCTBEHHAsI BEICTABKA).
EcTecTBeHHBIC M HCKYCCTBEHHBIC IKOCHCTEMBI (OKPECTHOCTH IIIKOJIBI).

Pesepenoe epemsn — 26 1acos.

TPEBOBAHHS K YPOBHIO ITIOAI'OTOBKH BbBIITYCKHUKOB
B pesynomame u3yuenusa ouonozuu na npo@huibHOM ypoene y4eHuK 00axcen

3HATH /MOHNMATH

. OCHOGHbBlE NO0YCeHUus OUOIOTUYECKUX TEOpUH (KIETOYHAsl TEOPHs; XPOMOCOMHAs TEOpHUsl HACIEACT-
BEHHOCTH; CHHTETHUYECKAsI TEOPHUS SBONIOINU, TEOPHUS aHTPOIIOTeHe3a); YUeHHH (O My TsIX W HalpaBJICHHU-
sx sBosrrortny; H.M. BaBuiioBa o meHTpax MHOT000pa3us M MPOUCXOKACHUS KyIbTYPHBIX pacTeHuit; B..
Bepnaznckoro o ouocdepe); cymHocTh 3akoHOB (I.MeHnpens; cueruieHHOro HaciegoBanus T.MopraHa;
TOMOJIOTHYECKHX PSAOB B HACIEACTBEHHON M3MEHUYMWBOCTH; 3apOJBIIIEBOTO CXOACTBA; OMOTCHETHYECKO-
r0); 3aKOHOMepHOCTEeH (M3MEHUYNBOCTH; CIIETIFICHHOTO HACIIEOBAHNS; HACIIEIOBAHMSI, CIIETIICHHOTO C TT0-
JIOM; B3aHMOI[eI71CTBPI5[ T'€CHOB U UX ITUTOJOTHYCCKUX OCHOB); ImpaBUJI (Z[OMI/IHI/IpOBaHI/ISI F.MCHI[GJISI; 9KO-
JIOTHYECKOI MUpPaMUIbl); TUIIOTE3 (YMCTOTHI TaMET, CYLITHOCTU M MPOMCXOXKICHHS KHU3HHU, TIPOUCXOKAC-
HUS YCIIOBCKA);

o cmpoenue OuOn02UYECKUX 00beKMmOo8: KICTKU (XUMHUYECKHH COCTaB M CTPOCHHUE); TEHOB, XPOMOCOM,
JKEHCKUX M MYKCKUX TaMeT, KIETOK MPOKapPHOT U SyKapUOT; BUPYCOB; OJTHOKJICTOYHBIX U MHOTOKJIETOY-
HBIX OpPTaHU3MOB; BHIa U DKOCUCTEM (CTPYKTYpa);

. CYUHOCHb OUO0I02UYeCKUX NPOUECCOo8 U s6/1eHUIl: 0OMEH BEIECTB M NPEBPAICHUS] SHEPTUU B KIIETKE,
(hoTocHHTE3, TIIACTHYECKUH U SHEPTeTHUECKUH 00MeH, OpoKeHUe, XeMOCHHTE3, MUTO3, MEH03, pa3BUTHE
raMeT y MBETKOBBIX PACTCHHH M TIO3BOHOYHBIX KHUBOTHBIX, PA3MHOXEHHUE, OIIOTOTBOPEHUE Y IIBETKOBHBIX
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pacTeHHH ¥ MO3BOHOYHBIX JKUBOTHBIX, MHIMBUIYaJIbHOE Pa3BUTHE OpTaHW3Ma (OHTOTEHE3), B3aUMOJCH-
CTBHE T'€HOB, TIOJIyUYeHHE reTepo3uca, MOJUILIONA0B, OTAAJICHHBIX THOPHUIIOB, IEHCTBUE NCKYCCTBEHHOTO,
JBIDKYILIETO ¥ CTA0MIM3UPYIOLIET0 0TOOpa, reorpaduiyeckoe U HKOJIOTHYECKOe BUAOOOpa30BaHUE, BIHS-
HHE JIEMEHTapHBIX (aKTOPOB SBOJIOUUH Ha FeHO(OH MOMYIIALIH, (OPMHPOBAHUE TPUCTIOCOOIEHHOCTH
K cpejie 00MTaHMsI, KpyrOoBOPOT BEUIECTB M MPEBPAICHUS] SHEPTHU B dKOCHCTeMax U Ouocdepe, IBOIIO-
st Onocdepsr;

COBpPeMEHHYI0 OHO0JIOTHYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY;

yMeTh

00bACHAMb: POIIb OMOJOTMYECKUX TEOPHUH, UIEH, MIPHUHLMUIIOB, THIIOTE3 B (JOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHOHAYUYHO!H KapTHHbBI MUPA, HAYYHOTO MHPOBO33PEHHUS; €ANHCTBO JKUBOW U HEXHUBOI NPUPOLIHI,
POICTBO KHMBBIX OPTaHU3MOB, HCIIOJIB3Ysl OMOJIOTHYECKHE TEOPHH, 3aKOHBI M IpaBUja; OTpHUIATEIbHOE
BJIMSIHUE aJIKOTOJIsl, HUKOTHHA, HAPKOTHUYECKUX BEIIECTB HAa Pa3BUTHE 3apOAbIILA YEJIOBEKA; BIUSIHUE MY-
TareHOB Ha OPTaHU3M YEJIOBEKA; B3aUMOCBSA3H OPIaHU3MOB M OKPYXAIOLIEH Cpelibl; IPUYNHbI 3BOITIOLUN
BUJIOB, YEJIOBEKA, OMOC(Ephl, EANHCTBA YEIOBEUECKUX pac, HACIIEJACTBCHHBIX U HEHACIICJACTBECHHBIX U3-
MEHEHU, HAaCJIeACTBEHHBIX 3a00JI€BaHuUil, TEHHBIX U XPOMOCOMHBIX MYyTallli, YCTOMYMBOCTH, CAMOPETY-
JSIIKHM, CAMOPA3BUTHUS U CMEHBI YKOCUCTEM, HEOOXOAUMOCTH COXPAaHEHUSI MHOT000pas3usi BUIOB;

YCHMAHABIUBAMb 63AUMOCEA3U CTPOCHUS U PYHKINH MOJICKYJT B KJIETKE; CTPOCHUS U QYHKIIUI OpraHou-
JIOB KJICTKH; TUTACTUYECKOTO M SHEPreTHYECKOTO 0OMEHA; CBETOBBIX U TEMHOBBIX peakiuii GpoTocuHTE3a;
JBVOKYIIFX CHJT 3BOJIOIVN; IyTeH W HAIPABICHUH DBOJIOIIHIH;

peutamp 33a1a4u Pa3HON CII0)KHOCTU IO OMOJIOTHU;

cocmaenams cxemul CKPEIIUBAaHMS, ITyTEH IEpeHoca BENIECTB U YHEPTUHU B 9KOCHCTeMax (IIeNH MUTaHNUS,
MTUILIEBbIE CETH);

onucsleamsb KICTKHU paCTCHHI?I 1 ) KUBOTHBIX (HO,Z[ MHKpOCKOHOM), ocoOei BuIa 110 MOp(l)OJ'IOFI/I'{CCKOMy
KPUTEPUIO, SKOCUCTEMBI K aIrPpO3KOCUCTEMBI cBOEH MECTHOCTH, T'OTOBUTH U OITHUCBIBATH MUKPOIIPECIIapaThIl,

6b146J1Mb TPUCTIOCOOIICHUS OPTaHU3MOB K cpelie 0OuTaHus, apoMopQO3bl X HIANOAAANTALUN Y PACTCHUH
Y )KUBOTHBIX, OTJIMYUTEIIbHbIC IPU3HAKU KHUBOTO (y OTAEIBHBIX OPraHU3MOB), A0HMOTHYECKUE U OnoTHye-
CKH€ KOMITOHEHTHI 9KOCUCTEM, B3aUMOCBSI3U OPraHU3MOB B SKOCHCTEME, HCTOYHUKH MYTareHOB B OKpY-
JKarolien cpene (KOCBEHHO), aHTPOIIOTEHHBIE U3MEHEHHUS B KOCHCTEMaX CBOETO PETHOHA;

ucciedoeams OUONIOTHICCKIE CHCTEMBI Ha OMOJIOTHIECKUX MOCIIAX (aKBapUyM);

cpasnugamp ONONIOTHYECKUE O0BEKTHI (KIETKH PACTEHUH, )KUBOTHBIX, TPHOOB U OaKTepHid, SKOCUCTEMBI
U arp03KOCHCTEMBbI), TIPOLIECCHI U SIBIEHUsS (OOMEH BEIECTB y PAacCTCHUH M KMBOTHBIX; IUIACTUYECKUN H
JHEepreTHYecKuil 00MeH; (POTOCHHTE3 U XEMOCHHTE3; MUTO3 M Meii03; OeCI0I0€ U II0JI0BOE Pa3MHOXKEHUE;
OIJIOZOTBOPEHHUE Y IBETKOBBIX PACTCHUH M MO3BOHOYHBIX )KUBOTHBIX; BHEIIHEE W BHYTPEHHEE OILIOZO-
TBOpeHHE; (HOPMBI €CTECTBEHHOTO OTOOPA; HCKYCCTBEHHBIH U €CTECTBEHHBIH O0TOOpP; cocoObl BUA000pa-
30BaHMA; MAaKpO- ¥ MHKPO3BOJIIOLMIO; IIyTH M HAIIPABICHUS SBOJIOLMM) M JENaTh BHIBOJBI HA OCHOBE
CpaBHCHHUSI;

aHanu3upo8ams U OYEHUEAMb PA3INIHBIC THIIOTE3bl CYITHOCTH XHU3HHU, IIPOUCXOKACHUS JKU3HHU U YeTI0-
BEKa, YEJIOBEYECKUX Pac, INI00AIbHBIC aHTPOIIOTeHHbIE U3MEHEHHs B Onocdepe, STHUECKUE acleKThl Co-
BPEMEHHBIX HCCIIEA0BaHUI B OMOJIOTHYECKOI HAyKeE;

OCyUiecCmeiams CAMOCMOAMEIbHbLI ROUCK OU0102UYeCcKOll UHpOpMayuu B Pa3TUIHBIX NCTOYHUKAX
(yueOHBIX TeKcTaX, CIPaBOYHUKAX, HAYYHO-TIOMYJSIPHBIX HM3JaHUSAX, KOMITBIOTEPHBIX 0a3ax, pecypcax
WHTEpHET) ¥ IPUMEHSATH €€ B COOCTBEHHBIX UCCIICIOBAHUSX;

HCMO0JIb30BATH NMPUOOPETEHHbIE 3HAHUS U YMEHUSI B IPAKTUYECKOH AesiTeJIbHOCTH U MOBCEIHEBHOM
JKM3HM TS

TpaMOTHOTO Oq)OpMJ'ICHI/I}l PE3YJIbTATOB OHOJIOTHYECKHX PICCJ'ICI[OBaHHfI;

000CHOBaHUS W COONIOACHUS TPABWJI MOBSACHHS B OKpYXaIloMIeH cpene, Mep MpO(IIIAKTHKH pPacIpo-
CTpaHeHHs BUPYCHBIX (B ToM uncie BUY-undekiun) n apyrux 3a0ojeBaHuii, CTPECCOB, BPEIHBIX MpPH-
BBIYEK (KypeHHe, aIKOTOJIM3M, HApKOMaHHUsI);

OKa3aHUs MEepPBON MOMOIIM MPHU MPOCTYIHBIX U APYTUX 3a00JEBaHUAX, OTPABICHUN MHUIEBBIMUA MPOAYK-
TaMy;

oTpesieNieHnss COOCTBEHHOH MO3UIIMH 110 OTHOIICHUIO K 3KOJIOTHYECKUM Tpo0IeMaM, TIOBEICHHUIO B TIPU-
poaHo# cpene;



OIIEHKH ITUYECKUX aCTEKTOB HEKOTOPBIX HMCCIIEOBAHNN B 001acTH OMOTEXHOIOTHH (KIIOHHPOBAaHUE, HC-
KYCCTBEHHOE OTUIOZOTBOPEHHE).



