CTAHOAPT CPEOHETO (NMOJTHOIO) OBLLEO OGPA30BAHUA
o sKonormu

BA30BbIIA YPOBEHb

H3yuenue duonozuu na 6azoeom yposne cpeonezo (noinozo) oouiezo 06pa3zoeanus HAnPasIeHo

Ha docmudiceHue cnedylomux yenei:

. OCBO€HHe 3HAHUH O OMOJOTMYECKUX chcTeMax (KJIEeTKa, OpraHu3M, BUJ, SKOCHCTEMA); UCTOPUH
pa3sBUTUA COBPEMCHHBIX Hpe):[CTaBJ'IeHI/Iﬁ 0 KMBOH IMpUPOAC; BBIAAOIIUXCA OTKPBITHUAX B 61/IOJ]OFI/I-
YeCKOW HayKe; polld OMOIOTHYEcKON HAyKd B (POPMHUPOBAHHK COBPEMEHHOH e€CTeCTBEHHOHAYYHOM
KapTUHbI MUpa; METOAaX HAYYHOI'O ITO3HAHMUSA,

. OBJIaJleHHEe YMEHUSIMH OOOCHOBBIBATH MECTO M POJb OMONOTMYECKUX 3HAHWH B MPAKTHUECKOM
JACATCIIBHOCTH J'IIO)Z[Gﬁ, Pa3sBUTUHU COBPEMEHHLBIX TeXHOHOFHﬁ; IIPOBOANTD HaGHIO)IeHI/HI 3a 3KOCH-
CTeMaMu C LECJIBI0 UX ONMCAaHUA U BBIABJICHUA CCTCCTBCHHBIX MU aHTPOIIOTCHHBIX HSMeHeHI/Iﬁ; Haxo-
JIATh ¥ aHAJM3UPOBATh MH(OPMAIIHIO O KHUBBIX 00BEKTaX;

o Pa3BUTHE TMO3HABATCIIbHBIX MHTECPECOB, UHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH B Ipo-
1[eCCe M3yUYCHHS BBIIAIOIIMXCS JOCTH)KCHUN OHMOJIOrMH, BOIICAIINX B OOIIEUEIOBEUECKYIO KYIbTY-
py; CIOKHBIX U NPOTUBOPEUMBBIX IIyTEH Pa3BUTUSA COBPEMEHHBIX HAYUYHBIX B3IVISIIOB, UACH, TEO-
puil, KOHIETIIUH, pa3IMYHbIX TUIOTE3 (O CYIIHOCTH M MPOUCXOXKIECHUH KU3HHU, YEIOBEKa) B XO/€
paboThI ¢ pa3THMYHBIMA UCTOUHHUKAMH WH()OPMAIIH;

. BOCIHMTAaHHe YOSKICHHOCTH B BO3MOXXHOCTH MO3HAHHUS KHBOM MPUPOJIBI, HEOOXOJMMOCTH Oepex-
HOI'o OTHOILICHHS K HpHpO}IHOﬁ cpeace, CO6CTBCHHOMy 310POBbLIO; YBAXKCHUSA K MHCHUIO ONIIOHCHTA
MpH 00CYKJEHUU OUOTOTUIECKUX MTPOOTEM;

o HCII0JIb30BAHUE TPHUOOPETCHHBIX 3HAHUKM M YMEHHUI B TIOBCEIHEBHOM KHU3HU IS OIICHKH MOCIIE/I-
CTBUH CBOEH AEATENBHOCTH 10 OTHOLLEHUIO K OKPYXAIOLIEH cpese, 340pOBhI0 APYTHX JIIOAEH U
COOCTBEHHOMY 3/I0POBBIO; 00OCHOBaHUS M COONIO/ICHUS Mep MPOPHIAKTHKY 3a007IeBaHUHN, TPaBHI
IIOBEJICHUS B IIPUPOJE.

OBSI3ATEJIbHBIA MUHUMYM COJIEPKAHUS
OCHOBHBIX OBPA3OBATEJIBHBIX IPOI'PAMM

BUOJIOTHUSA KAK HAYKA.
METO/AbI HAYUHOI'O IO3HAHUS

OObekT u3ydeHusi OMONOrUM — KuBasi npupoaa. OTIUYNTENbHBIE TPU3HAKK JKHUBOM IMPHPOJBIL:
YpOBHEBasi opraHu3anys 1 3Boitonus. OCHOBHBIE YPOBHHM OpTaHU3AIMU KUBOW Npupoabl. Pons Guono-
THYECKUX TEOPUH, HJel, TUIoTe3 B (JOpMUPOBAHHN COBPEMEHHON €CTECTBEHHOHAYYHON KapTHHBI MHUDA.
Merto/1bl NO3HAHUS )KUBOW IIPUPOABI.

KJIETKA

PasBuTie 3Hauuit o kierke (P.Iyk, P.Bupxos, K.Bop, M. Ilneiiden u T.Ileann) '. Knerouunas Teo-
pust. Posib KJIETOYHOI TEOPUU B CTAHOBJIEHUH COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MUDA.

XHWMHMYECKUH COCTaB KJIETKU. POJIb HEOPraHWYECKUX M OPraHUYECKUX BEIIECTB B KIIETKE M Opra-
HH3ME YEIOBEKa.

Crpoenne kierkd. OCHOBHBIE YaCTH M OPTaHOWIBI KIETKH, UX (QYHKIUH;, JOSJACPHBIE U SJCPHBIC
KeTkd. Bupycel — Hekierounsie popmbl. Ctpoenue u pyHkiun xpomocom. JJHK — Hocurens Hacneact-
BEeHHOI mH(opManmu. 3HaUeHUE TOCTOSHCTBA YUciia U (POPMBI XpOMOCOM B KileTKax. ['en. ['eHeTnueckuii
KOZ.

IIpoBenenue GMoOJOrNYeCKNX UCCIAETOBAHUI: HAOMIONEHHE KIETOK PACTCHUH M JKUBOTHBIX O]
MHKPOCKOIIOM Ha FOTOBBIX MUKpOIpenapaTax U UX OIHMCAHKE;, CPABHEHUE CTPOCHMS KIIETOK PACTEHUH U
JKUBOTHBIX; IIPUTOTOBJICHUE U ONHCAHUE MUKPOIPENAPaTOB KIETOK PACTCHUI.

OPI'AHU3M
Opranusm — enuHoe 1enoe. Mrozoobpasue opeanu3mos.

KprI/IBOM B TCKCTC BBIJICJIICH MaTe€purall, KOTOpLIﬁ TIOUICKHUT U3YUCHUIO, HO HC BKIIIOUACTCS B Tpe6OBaHI/Iﬂ K YPOBHIO I1OA-
TOTOBKH BBIITYCKHHUKOB.



OOMeEH BeIIeCTB U IPEBPAILCHHS SHEPTUU — CBOWCTBA )KUBBIX OPTaHU3MOB.

JleneHue KIETKM — OCHOBA POCTa, Pa3BUTHS M Pa3MHOKEHUS opraHu3moB. IlonoBoe u Oecrionoe
pa3MHOXKEHHE.

OrmonoTBOpEHNE, €To 3HAUCHHE. MCKyccmeenHoe Onio00meopenue y pacmenuii U HCUBOMHbBIX.

NunuBuayanpHOE pa3BUTHE OopraHu3Ma (OHTOTreHe3). IIpuuuHBI HApYIICHUH pa3BUTHS OpPTaHH3-
MOB. MHauBUAyaIbHOE pa3BUTHE YEIOBEKA. PenmpoayKTHBHOE 310poBbhe. [1oCcIencTBUS BIUSHUS aJIKOTO-
JIsI, HHKOTUHA, HAPKOTUYECKUX BEIIECTB HA PA3BUTHE 3apOJIbIIIa YEIOBEKa.

HacnenctBeHHOCTS M M3MEHYMBOCTDh — CBOMCTBA OpraHMU3MOB. [ €HeTHKa — HayKa O 3aKOHOMEPHO-
CTSIX HACJEJICTBEHHOCTHM U M3MEHYMBOCTH. I .MeHenb — OCHOBOIIOJOXKHHMK TeHeTuku. ['eHermueckas
TEPMHUHOJIOTHUSI ¥ CHUMBOJIMKA. 3aKOHOMEPHOCTH HAacleIOBaHUs, ycTaHoBIeHHBIe [.Mennenem. Xpomo-
comHas meopusi nacreocmaernocmu. COBpeMEHHBIC MTPEICTABICHUS O TEHE M TEHOME.

Hacnencreennas m HeHacIeNCTBEHHAS M3MEHUNBOCTh. BiMsHIE MyTareHOB Ha OpPTaHU3M HYeIOBeE-
Ka. 3HaUEHME I'CHETUKH JJI1 MEIULIMHBI M celekinu. HacliencTBeHHbIC 00IE3HU YeIOBEKa, X MPUUMHBI U
npopunaktuka. Cenekuus. Yuenue H.U Basunosa o yenmpax mno2000pasusi u NpouUCXoncOeHus: Kyiv-
mypuwix pacmenui. OCHOBHBIC METObI CEJICKIIUU: THOPHUIU3aIis, HCKYCCTBEHHBIH 0TOOP.

BuoTexHosorus, ¢ JOCTHKEHNUS. DTHUSCKHIE aCTIeKThl Pa3BUTHsI HEKOTOPBIX MCCICIOBaHUI B OHO-
TEXHOJIOTUHU (KJIOHUPOBAHUE YETTOBEKA).

IIpoBenenue OHOJOTHYECKHX MCCIEAOBAHMI: BBISBICHHE IPU3HAKOB CXOJCTBA 3apOJIBIIICH He-
JIOBEKA M JAPYIUX MIICKOMMUTAIOIINX KaK JOKa3aTebCTBO MX POJICTBA, UCTOUHUKOB MYTareHOB B OKpY-
JKarotei cpene (KOCBEHHO) U OIleHKa BO3MOXKHBIX TTOCIICACTBHI MX BJIMSHHS Ha COOCTBEHHBIN OpPTaHH3M;
COCTaBJICHUE MTPOCTEUIINX CXEM CKPEILMBAHUA; PEIIEHUE 3JIEMEHTAPHBIX TEHETUUECKUX 3a/1ay; aHaJlu3 U
OLIEHKA STHYECKUX aCIIEKTOB Pa3BUTHS HEKOTOPBIX MUCCIICIOBAaHUI B OMOTEXHOJIOTHH.

BUJ]

Hcropus >BONMIOIMOHHBIX UAeH. 3nauenue pabom K.Jlunnes, yuenus JK.b.Jlamapka, BOTIONHOH-
Hoii Teopun U.J/lapBuna. Posb 3BOIIOIMOHHON TEOPHH B (POPMHPOBAHMHM COBPEMEHHON €CTECTBEHHOHA-
YYHOH KapTUHBI Mupa. Bua, ero kpurepuu. llomynsmus - CTpyKTypHasl eIUHUIIA BUIA, SAUMHHUIA dBOIIO-
1y, JIBYOKYIIHME CHIIbI BOIOLIMM, UX BIUSHUE Ha reHo(oH monyasauuu. Cunmemuyeckas meopusi 360-
moyuu. PesynbTaTel sBoonun. CoxpaHeHHe MHOr000pa3us BHIIOB KaK OCHOBA YCTOMYMBOIO Pa3BUTHS
ounocdepsl.

I'umotessl mpoucxoxaeHuS XU3HU. OTIUYUTEbHBIE TPU3HAKA KUBOTO. Y CIIOKHEHNE KUBBIX Op-
TaHU3MOB Ha 3eMJIe B MTPOIIECCE IBOMIONMH. [ UTIOTE3hI TPOMCXOXKICHHS YeTOBEKa. DBOIONHS YEIOBEKa.

IIpoBenenue GuoOTOrHYECKUX HMCCJAENOBAHMII: OMHMCaHKE 0COOCH BHIA MO MOP(OIOTHISCKOMY
KPHUTEPUIO; BBISABIICHUE MPUCIIOCOOICHUI OpraHU3MOB K cpelle OOMTaHUS; aHAIM3 U OIEHKa Pa3uIHbIX
THITOTE3 TIPOUCXOXKJICHUSI )KU3HU 1 YEIOBEKA.

IKOCHUCTEMBbI

Okonoruyueckue (PakTopbl, UX 3HAUCHWE B JKU3HWU OPraHW3MOB. BuioBas u mpocTpaHCTBEHHas
CTpyKTypa sKkocucTeM. [IuiieBbie cBsI3M, KPyrOBOPOT BEUIECTB U MPEBPAILEHUS YHEPTUH B KOCHCTEMAX.
[IpyunHBI yCTOMYMBOCTA U CMEHBI 3KOCHCTEM.

Buocdepa — rimobanbHas skocucrema. Yuenue B.M.Bepranckoro o 6uocdepe. Ponb kHUBBIX opra-
HHU3MOB B Ouochepe. Jsomoyust 6uocgepni. I'1odanbHbIE SKOIOTHYSCKUE MPOOIEMbI U ITyTH UX PEIICHUS.
ITocnencTBus AeATENBHOCTH YENIOBEKA B OKpyXkaroleit cpene. [IpaBuia noBeneHus: B IpupogHON cpelie.

IIpoBenenue 0MOJIOTHYECKUX HCCJIEA0BAHUIA: BHIIBJICHHE aHTPOIIOTEHHBIX M3MEHEHHUI B SKOCH-
CTeMax CBOEH MECTHOCTH; COCTaBJICHHE CXeM Iepeladyd BEIIecTB U dHepruu (Iierneil MUTaHuA); CpaBHU-
TeNbHAsg XapaKTEpUCTHKA MPUPOTHBIX AKOCHCTEM M arpOdKOCHCTEM CBOEH MECTHOCTH; HCCIIEIOBaHUE
W3MEHEHUH B DKOCHCTEMax Ha OWMOJIOTMYECKUX MOJENsX (aKBapHyM); pEIICHHE DKOJIOTHYECKUX 3a7ad;
aHaJIM3 U OIlCHKA IMOCJICACTBHI COOCTBEHHOM NEATEILHOCTH B OKPYXKAIOIIeH cpefe, Ti100aabHBIX IKOJIO-
THYECKUX MPOOJIEM U TyTel MX pelleHHS.

TPEBOBAHMUSA K YPOBHIO
HOAI'OTOBKH BbIITYCKHHMKOB

B pezynvmame usyuenus ouonozuu na 6azo8om yposHe yueHuK 00ax4ceH

3HATL/MIOHUMATH



OCHOGHbIE NOJ10MCeHus OUONOTHYECKUX Teopui (KieTouHas, BomonnonHas teopust U.lapeuna);
yuenue B.M.Bepranckoro o ouocdepe; cymHocts 3akoHOB [.MeHemns, 3aKOHOMEPHOCTEH U3MEH-
YUBOCTH;

cmpoenue ouoa02uYecKuUx 00beKmog: KICTKH; TEHOB U XPOMOCOM; BHJIa U 3KOCHUCTEM (CTPYKTY-
pa);

CYWHOCHb OUO102UYECKUX NPOUecco8: PA3MHOKEHHUE, OIJIOJOTBOPCHHUE, JICHCTBUE MCKYCCTBEH-
HOT'0 ¥ €CTECTBEHHOro 0TO0pa, (hOpMUPOBAHUE ITPHUCIIOCOOICHHOCTH, 00pa30BaHKUEe BHIOB, KPYro-
BOPOT BEIECTB U MPEBPAICHHS YHEPTUH B dKOCHCTEMax U Orocdepe;

6K/1A0 bLOAIOUAUXCA YUEHBIX B PA3BUTHE OMOJIOTMUECKON HAYKH;

6u0ﬂ02ulleCKy10 MEPMUHOI0CUIO U CUMBOJIUK)

yMeThb

00bsACHAmMb: POITL OMONOTUU B (DOPMHUPOBAHUHM HAYIHOT'O MHPOBO33PCHUS; BKJIAJ] OHOIOTHYECKHX
Teopuil B (popMHUpPOBaHNE COBPEMEHHOW €CTECTBEHHOHAYUYHOM KapTHHBI MHpPA; CAMHCTBO KHUBOW U
HEKUBOW MPUPOJIbI, POJACTBO >KMBBIX OPraHU3MOB; OTPUUATEIBHOE BIUAHUE aJIKOT OIS, HUKOTHHA,
HapKOTHYECKHUX BEIIECTB HA PAa3BUTHUE 3apOAbllIa YEIOBEKA; BIMSHUE MyTar€HOB HA OPTaHU3M Ye-
JIOBEKA, IKOIOTUIECKUX (PAKTOPOB HA OPraHMU3MBI; B3aMMOCBS3H OPraHU3MOB M OKpYKalollel cpe-
JIbl; TIPUYMHBI 3BOJIOLMHM, U3MEHSEMOCTH BHUJOB, HApYIIEHWN pa3BUTHSI OPraHU3MOB, HACIEACT-
BEHHBIX 3a00JIEBAHUI, MyTaIlU{, YCTOMYUBOCTH U CMEHBI 9KOCUCTEM; HEOOXOJMMOCTH COXPaHECHUS
MHOT000pa3usi BUJIOB;

peuwiamp dIEMEHTapHbIE OMOIOTMYECKUE 3aJaUl; COCTaBIIATh SJIEMEHTApPHbIE CXEMbl CKPEIINBaHHS
Y CXEMBI [IepEeHOCca BEUIECTB U HHEPTUH B IKOCHCTEMAaX (IIeMH MUTAHUS);

onucwleams 0coOel BUIOB 110 MOP(OIOrHUECKOMY KPUTEPHIO;

6b1:16/1AMb TIPUCTIOCOOIICHUST OPTaHU3MOB K Cpejie OOMTaHMsI, HCTOYHUKH MYTarcHOB B OKPYKalo-
e cpene (KOCBEHHO), aHTPOIIOTEHHBIE H3MEHEHHS B 9KOCHCTEMaX CBOE MECTHOCTH;

cpasHueamp: GUONOTHMUECKHEe 00BEKTHI (TeNa )KUBOM W HEKUBOW MPUPOJIBI IT0 XUMHYECKOMY CO-
CTaBy, 3apOJBIIIN YEIOBEKa U IPYIUX MIIEKOMHUTAIONUIUX, MPUPOJHbIE 3KOCUCTEMBI U arpo’KOCH-
CTEMBI CBOEH MECTHOCTH), IPOIIECCHl (ECTECTBEHHBIM M MCKYCCTBEHHBINH OTOOp, TONIOBOE U Oecto-
JI0€ pPa3sMHOXKEHHE) U JIeNIaTh BBIBOJBI HA OCHOBE CPABHEHMUS;

AHAIU3UPOBAMb U OYEeHUEAMD PA3TNYHBIC TUIIOTE3bI CYIIIHOCTH KU3HH, TPOUCXOKICHUS KUZHU U
4eI0BeKa, ri100abHbIC IKOJIOrMYeCKHUE IPOOIEMBI M IIyTH UX PEIICHUS, TIOCIEACTBHS COOCTBEHHOM
JIeATENIbHOCTH B OKpY Karolel cpeae;

usyvamsp NU3MCHCHU B OKOCHCTEMAX Ha OHOJIOTMYECKUX MOOCIIAX,

Haxo0ump VHPOPMALIUIO 0 OMOJOTMYECKHX OOBEKTaX B PAa3MUYHBIX UCTOYHHMKAX (YUCOHBIX TEK-
CTax, CIpaBOYHHKAX, HAYYHO-IIOIYJIAPHBIX HU3JaHUAX, KOMIIBIOTCPHBIX 6a3ax JaHHBIX, pecypcax
WnTepHeTa) U KpUTHUYECKU €€ OIlCHUBATD;

HCMO0Jb30BATh NPUOOPETeHHbIE 3HAHUS U YMEHUS B NMPAKTUYECKOH JesiTeIbHOCTH U MOBCe-
JTHEBHOH JKM3HH JIA:

coOoieHus Mep MPOQUITAKTUKA OTPABIICHUN, BUPYCHBIX M JIPYTHUX 3a00JI€BaHUIA, CTPECCOB, BpEl-
HBIX IMPUBbIYEK (KypeHHe, aJKoroIn3M, HAapKOMaHHMsl ); TPaBHJI TIOBEACHHUS B IPUPOTHON CpEE;

OKa3aHUs TEepBON MOMOIIM MPH MPOCTYIHBIX M APYTHX 3a00J€BaHUSIX, OTPABIEHUHU IHILEBBIMU
MIPOYKTaMU;

OIIEHKHM THYECKHX ACIIEKTOB HEKOTOPHIX MCCIENOBaHUI B 00JacTH OMOTEXHOJIOTHH (KIOHHPOBA-
HHE, HCKYCCTBEHHOE OILUIOZIOTBOPEHHUE).



