CTAHOAPT CPEOHETO (NMOMHOIM0) OBLLEMO O6PA30OBAHUA
Mo BMOJIorn

BA30OBbIA YPOBEHb

H3yuenue oOuonozuu Ha 06a3060M ypoeéHe cpeoHezo (NOIHO20)
00wezo obpazoeanus HANPaeieHo HA O00CMUIICEHUE Ce0YIOUUX Ue-
neiu:

o OCBOEHMe 3HAHUH O OHOJIOTMYECKUX cucTeMax (KJIeTKa, opra-
HU3M, BUJ, 3KOCHUCTEMA); UCTOPUH Pa3BUTHS COBPEMEHHBIX Mpe.-
CTaBJICHUH O XMBOH MPUPOJE; BBIAAIOLIMXCS OTKPBITHAX B OHOJIO-
TMYECKON HayKe;, pojii OMOJIOTHYEeCKOH HayKu B (HOpMHpPOBAHUH
COBPEMEHHOM €CTECTBEHHOHAy4YHOH KapTHHBI MHpa; METOJAX
HAY4YHOT'O MO3HAHUS,;

o OBJIa/IeHHE YMEHUSIMH OOOCHOBBIBATH MECTO M POJb OHOIOTHYE-
CKHUX 3HAHUU B MPAKTUYECKON AEATENbHOCTHU JIOJEH, PA3BUTUHU CO-
BpPEMEHHBIX TEXHOJIOTHI; MPOBOJAWTH HAONIOJCHUS 3a DKOCHUCTE-
MaMH C IIeJIbI0 UX OMUCAHMA U BBISIBICHUS €CTECTBEHHBIX U aHTPO-
NOTeHHBIX M3MEHEHHMH; HAXOAUTh M aHAIN3UPOBATh HHPOPMALUIO
0 )KHBBIX OOBEKTAX;

o pa3BUTHE NO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYalIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIeCCe H3YyUCHHS BBIJAFOIIUXCS
JOCTIDKEHHH OWOJIOTHH, BOIIEAIINX B OONIEYETIOBEYECKYIO KYIb-
TYpY; CJIOXHBIX M NPOTHBOPEUYMBBIX ITyTE€H pPa3BUTHs COBPEMEH-
HBIX Hay4YHBIX B3IJIANOB, M€, TEOpUH, KOHUENUUH, Pa3IndHbIX
TUNoTe3 (0 CyIIHOCTH M MPOUCXOXKJIEHUH KU3HHU, YeJIOBEKa) B XO-
ne paboThl ¢ pa3IMYHBIMHA UCTOYHHKAMH HH()OpMALHIH;

o BOCIUTaHMe YOESKJICHHOCTH B BO3MOXXKHOCTH ITO3HAHUS YKHBOM
pUpPOAbI, HEOOXOAUMOCTH OEpPEKHOIO OTHOIIEHHS K NPHPOJHOM
cpejie, COOCTBEHHOMY 3/I0pOBBIO; YBRXKEHNSI K MHEHUIO OMTIOHEHTa
npu 00CYXIeHHN OMOJOrHYECKHUX MTPOOIIeM;

. HCNOJIb30BAHNE IPUOOPETCHHBIX 3HAHUW U YMEHUI B MMOBCEHEB-
HOM KW3HH JJIS OLIEHKH ITOCIENCTBHUI CBOEH NIeATEIHLHOCTH 110 OT-
HOLICHUIO K OKpY>Karolel cpelie, 310pOBbI0 PYTUX JI0Jei u co0-
CTBEHHOMY 37I0POBBIO; 0OOCHOBAaHUS U COONIOJIeHHsT Mep Tpodu-
JIAKTUKHU 3a00JI€BaHUMN, IPABUII TTOBEIEHUS B IPUPOJE.
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OBSI3ATEJIBHBII MUHUMYM COIEPXKAHUS
OCHOBHBbIX OBPA3OBATEJIBHBIX ITPOT'PAMM

BNOJIOTHUA KAK HAYKA.
METOIbI HAYYHOI'O IIO3HAHUSA

OO0beKT n3ydeHus] OMOJIOTHH — KUBasg Hpupoaa. OTIUIUTENbHEIE
MIPU3HAKU XUBOW NMPHUPOABI: YpPOBHEBas opraHuszanus M sBojronusa. Oc-
HOBHBIC YPOBHU OPraHW3allMH JKUBOH NpUpoAbl. Poib OHomornueckux
TeOopuH, uael, runoTe3 B GOPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHOHA-
YYHON KapTUHBI MUpa. MeTO bl TO3HAHMSL )KUBOM IIPUPOABL.

KJIETKA

Paspurtue 3uanuii o kinerke (P.Iyx, P.Bupxos, K.Bop, M.IlInetioen
u T.Ilsann)*. Knerounas teopus. Pomb KIeTO4YHOH TEOPHH B CTAHOBIIE-
HUU COBPEMEHHOU €CTECTBEHHOHAYYHOU KapTHHBI MUPA.

XUMHUYECKUM COCTaB KIETKU. POb HEOPraHWMYECKUX U OpraHuye-
CKHX BEILECTB B KJIETKE U OpraHU3Me 4eJIOBeKa.

Crpoenne kietku. OCHOBHBIE YacTH M OPraHOWIBI KIIETKH, HX
(byHKLIUY; TOSIAEPHBIE U sIIEpHBIC KICTKH. Bupycel — Heknerounsle Gop-
Mbl. CTpoenue u pyHkimu xpomocoMm. IHK — HocuTens HacneacTBeHHOM
uHQOpManuy. 3HaueHHE IOCTOSIHCTBA 4HCiIa M (OPMBI XPOMOCOM B
kieTkax. ['eH. 'eHeTHUEeCKMiT KO,

IIpoBeaeHue 0MOJIOrHYECKUX HCCJIETOBAHMIA: HAOIIOEHNE KIle-
TOK PacTE€HHUI M KHUBOTHBIX 0] MUKPOCKOIIOM Ha FOTOBBIX MHKPOIIpErna-
paTax M WX ONHCAaHHE; CPAaBHEHHE CTPOEHUS KJIETOK PAaCTeHUN M KUBOT-
HBIX; IPUTOTOBJICHUE U ONTMCAHUE MUKPOIPENapaToB KJIETOK PACTeHUH.

OPTAHM3M

Opranusm — earHoe 1uesnoe. Mrozoobpasue op2anuzmos.

OOMeH BellecTB M NPEBPALLIECHUS] SHEPTUH — CBOMCTBA JKHUBBIX Op-
TaHU3MOB.

Jlenenne KIETKH — OCHOBA POCTa, PA3BUTHs M Pa3MHOXEHHUS Opra-
HU3MOB. [lostoBoe u 6ecrnosnoe pa3MHOXKEHHE.

Omo0TBOpeHME, €ro 3HadeHue. Mckyccmeennoe oniooomeope-
HUe y pacmeHuii U JCUGOTNHDIX.

1 KypcuBoM B TekcTe BbIIENeH MaTepHall, KOTOPBI NONIEKHT M3ydeHHIO, HO HE

BKJIIOUACTCA B TpeGOBaHI/lﬂ K YPOBHIO TIOATOTOBKHU BBIITYCKHUKOB.
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WnpuBuayanesHOE pa3BUTHE opraHu3Ma (OHTOreHes). IIpuumHb
HapylIeHUH pa3BUTHs OpraHu3MoB. HAWBUAYaTbHOE pa3BUTHE YEIIOBE-
ka. PemponyktuBHoe 3m0poBbe. [locaencTBus BIUSHUS alnKOTros, HUKO-
THHA, HAPKOTUYECKUX BEIIECTB HA PAa3BUTHE 3apOJbIIIa YeIOBEKA.

HacnenctBeHHOCTh U U3MEHUYUBOCTh — CBOMCTBA OpraHU3MOB. I'e-
HETHKa — HayKa O 3aKOHOMEPHOCTSX HACIJICJACTBEHHOCTH U M3MEHYHBO-
cti. I MeHzens — OCHOBOIIOJIOKHHK T€HETHKHU. | eHeTHdeckas TepMUHO-
JIOTHS U CHUMBOJIMKA. 3aKOHOMEPHOCTH HACJICIOBaHMSA, yCTAHOBJICHHBIE
I 'Mennenem. Xpomocomnas meopus nacredocmseennocmu. COBpeMeHHbIE
NPECTABICHUS O TeHE U TEHOME.

HacnencTBenHass u HeHacleACTBEHHAs W3MEHYMBOCTh. BnusiHne
MYTarcHoB Ha OpraHu3M 4YCJIOBCKaA. 3HayeHne reHeTHKU JJIA MEAUITUHBI U
cenekiun. HacnencTBeHHble 00JIe3HN YellOBEKa, UX TMPUYMHBI M MPOQU-
naktuka. Cenexkuust. Yuenue H U Basunosa o yenmpax mro2oobpasusi u
nPOUCX0dCOeHUst KyIbmypHblX pacmenuu. OCHOBHbIE METOMBI CEJICKLIUH:
THOPUAM3ALINS, UCKYCCTBEHHBIN OTOOD.

buotexnonorus, ee OOCTIKEHHA. DTUYECKUE ACIEKThl Pa3BUTHS
HEKOTOPBIX UCCIEIOBAHUN B OMOTEXHOJIOTHH (KIIOHUPOBAHUE YETIOBEKA).

IIpoBeneHue OMOJIOTMYECKMX HCCJIEOBAHUII: BBIIBICHUE IPU-
3HAKOB CXOJCTBA 3apOABIIICH YeI0BEKa M IPYTUX MIIEKOMHUTAIOIINX Kak
JIOKa3aTeNbCTBO WX POJICTBA, MCTOYHHUKOB MYTareHOB B OKpY>KaroIein
cpene (KOCBEHHO) M OIICHKAa BO3MOXKHBIX IOCIEICTBUH MX BIIMSHUS Ha
COOCTBEHHBIH OPraHU3M; COCTABJICHHUE MIPOCTEHIINX CXEM CKpEIIBaHMUS;
PEUHICHUEC BJICMCHTAPHBIX I'CHETUYCCKUX 3aa4; aHaJIu3 U OLUCHKa 3THUYC-
CKHX aCIICKTOB pa3BUTHA HEKOTOPBIX I/ICCHGI{OBaHHﬁ B OMOTEXHOJIOTHH.

BUJ

Ucropust 3BOMIONMOHHBIX uael. 3uauenue pabom K.Jlunnes, yye-
nus JK.b.Jlamapxa, sBomouronHoi Teopun Y.JlapBuna. Ponpb sBomonu-
OHHON Teopuu B (HOPMHPOBAHHMH COBPEMEHHOH €CTECTBCHHOHAYYHOM
KapTUHBEI Mupa. Bun, ero kputepun. [lomymsiiust - CTpyKTypHas € IHHHIIA
BUJIa, €AMHUIIA SBONONHH. J[BHXKYIIMEe CHIIBI SBOIIIONNH, UX BIUSHUE Ha
reHodonx nomynsaun. Cunmemuyeckas meopus 36onoyuu. PesynbraTs
spotonnu. CoxpaHeHHue MHOTro0Opasus BUIOB KaK OCHOBA YCTOMYHMBOTO
pa3BuTHus Onocdepsl.

I'umoTe3sl mpoucxoxaeHus: ku3HU. OTIUYNTENBHBIE TPU3HAKH
JKUBOTO. Y CJIO)KHEHHE JKUBBIX OPTraHU3MOB Ha 3eMJIC B TIPOIIECCE IBOITIO-
AU, [ AITOTE3bI MPOUCXOKACHISI YETIOBEKA. JBOIOINS YeIIOBEKA.
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IIpoBeneHue OHOJOrHYECKHX MCCAEMOBAHMIA: OIHCaHUE 0CcOOCi
BUJAa TI0O MOP(OIOrHYECKOMY KPHUTEPHIO; BBHISBICHUE MPHUCIIOCOOICHUI
OpPraHW3MOB K Cpelle OOMTaHWs; aHAJIU3 W OLEHKA Pa3IMYHBIX THIIOTE3
MIPOVICXOXKICHYS YKH3HU 1 YeTIOBEKA.

IKOCHUCTEMBI

Okonornyeckue (HaKTOphl, MX 3HAYCHHE B JKU3HW OPTaHU3MOB.
BunoBas u mpocTpaHCTBEHHAs! CTPYKTypa 3KocucTeM. lluieBsie cBs3y,
KPYTOBOPOT BEIIECTB M MPEBPAICHUs] SHEPTUHU B dKocHcTeMmax. [Ipuuu-
HBI YCTOWYNBOCTH ¥ CMEHBI 3KOCHCTEM.

buocdepa — rmobanpHas skocucteMa. Yuenue B.M.Bepraackoro o
ouocgepe. Ponb sxuBBIX Opranu3MoB B ouochepe. Isoaroyus buocgepoi.
['mobaneHBIe HKONOrHYecKue MpoOJIeMbl U MyTH MX pemenus. [locnen-
CTBHUS JICATEILHOCTH YeJIOBEKa B OKpyskaromei cpezne. [Ipasuina mosene-
HUS B IPUPOJHOHU cpene.

IIpoBeneHne OMOTOTHYECKHX HMCCIEIOBAHMIA: BBIBICHHC aH-
TPOTIOTEHHBIX U3MEHEHHUI B 3KOCHCTEMaX CBOEH MECTHOCTH; COCTaBIIe-
HHE CXEM Iepeaadyr BEUISCTB U YHEPruH (Lerneil MUTaHHs); CPAaBHUTEIb-
Hasg XapaKTepHCTHKAa MPUPOIHBIX SKOCHCTEM U arpo’KOCHCTEM CBOECH
MECTHOCTH; HCCIIEIOBaHWE W3MEHEHWI B JKOCHCTEMax Ha Ouoyornye-
CKUX MOJENISIX (aKBapuyM); pEHICHHE JKOJIOTHYECKUX 3a1ay; aHalu3 H
OIIEHKA ITOCIIEAICTBHIA COOCTBEHHOM AESITETFHOCTH B OKPYXKAIOIIEH cpere,
rII00ATBHBIX AKOJIOTHYECKUX MTPOOIIEM U IMyTEH UX PEIICHHS.

TPEBOBAHMHMA K YPOBHIO
MNOATI'OTOBKH BBIITYCKHHUKOB

B pe3ynomame usyuenusa ouonozuu Ha 6a3060M ypoeHe yUeHUK
00J131cen

3HATH/IOHUMATDL

o OCHOGHbBIE NON0NHceHua OUOJIOTHYECKUX TEOpHH (KiIeToyHas, 3BO-
monuonHas teopus Y.Jlapsuna); ydenme B.M.Bepnaackoro o
ouocdepe; CymHOCTh 3ak0HOB [.MeH iels, 3aKOHOMEPHOCTEH U3-
MEHYHMBOCTH;

o cmpoenue 0uono02uuecKux 00beKmoeg: KICTKU; T€HOB U XpOMO-
COM; BHJIa ¥ 9KOCHCTEM (CTPYKTYpa);
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CYWHOCMb OUO0I02UYECKUX NPOUEcco8: PA3MHOXKEHHE, OTLIOJNO-
TBOpPEHHE, JIEHCTBHE HMCKYCCTBEHHOTO M E€CTECTBEHHOTO O0TOODA,
(hopMUpOBaHUE MPUCIIOCOOIICHHOCTH, 00pa30BaHUE BHUIIOB, KPYTro-
BOPOT BEHISCTB M MPEBPAICHUSA SHEPTHU B SKOCHCTEMax W OHO-
cepe;

6K140 8bLOAIOULUXCSA YUEHBIX B PA3BUTUE OMOJIOTUYECKON HAYKH;

6”0.7102”'{86'](’}7}0 MEePMUHONI02UIO U CUMBOJIUKY,

yMeThb

00vaAcCHAmMb: Ponb OMONOrUM B (JOPMHUPOBAHUN HAYYHOI'O MHPO-
BO33PEHUS; BKJIAJ OHMOJOIMYECKHX TEOpuil B (POPMUPOBAHHUE CO-
BPEMEHHON E€CTECTBEHHOHAYYHOW KapTUHBI MHpPA; €IUHCTBO XKU-
BOM M HEXUBOH IPUPOABI, POJACTBO KUBBIX OPraHU3MOB; OTpHIA-
TEIbHOE BIIMSHUE aJKOTOJs, HUKOTHHA, HAPKOTHYECKUX BELIECTB
Ha pa3BHTHE 3apOAbIIIA YEJIOBEKA; BIUSHHE MyTarcHOB Ha Opra-
HHU3M 4YeJIOBEKa, SKOJIOTHUECKUX (PaKTOPOB HA OPraHW3MBI;, B3au-
MOCBSI3 OPraHW3MOB M OKPYKAOIIEH Cpensl; MPUYMHBEI 3BOJIO-
MY, U3MEHAEMOCTH BHJOB, HapyIICHHH DPa3BUTHS OPraHU3MOB,
HaCJIEICTBEHHBIX 3a00JI€BaHUN, MyTalluid, YCTOWYMBOCTH U CMEHBI
9KOCHCTEM; HEOOXOJMMOCTH COXpaHEHUsI MHOT000pa3us BUIOB;

peuitamp 3JICMCHTAPHLBIC OHOJIOTHYECKHUE 3aJa4y, COCTaBJIATH JJIC-
MCHTApPHBIC CXEMbI CKPCHIMBAHUA U CXEMBI IIEPCHOCA BCUICCTB U
9HEPIrur B SKOCUCTEMAX (uerm HI/ITaHI/ISI);

onucwléams 0codeit BUIOB 110 MOP(OIOTHUECKOMY KPUTEPHIO;

6b1A61Mb TIPUCIIOCOOICHUS] OPTaHU3MOB K Cpelie OOMTaHMs, HC-
TOYHHKH MYTareéHOB B OKpYXarolleil cpene (KOCBEHHO), aHTPOIIO-
TeHHbIE U3MEHEHHUS B DKOCUCTEMAX CBOEH MECTHOCTH;

CpasrHueams: OMOJIOrHYECKUE OOBEKTHI (Tena JKMBOHM M HEXHBOU
Ipupoabl MO XUMHUYCCKOMY COCTaBYy, 3apOJbIIIN YCJIOBCKAa U APY-
X MJICKOIIMTAIOUINX, MPHUPOJHBIC S3KOCHUCTEMBI U arpO3KOCHUCTC-
MBI CBOEH MeCTHOCTI/I), IMpO1ECChI (eCTeCTBeHHBIfI U UCKYCCTBCH-
HBIN OT60p, IOJIOBOE U OecIonoe pa3MHO)KeHI/I€) 1 OCJIaThb BBIBOAbI
Ha OCHOBEC CpaBHCHUS,

anaaulupoeamsv U oueHueamsp PA3JINIHLIC THIIOTE3bl CYHIHOCTH
JKU3HU, NPOUCXOKACHUS XKU3HU U YCIIOBCKA, ria00albHBIE DKOJI0-
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THYECKUE MPOOJIEMBI U IYTH UX PEIICHUs, MTOCIEICTBHIS COOCTBEH-
HOH JIeITEILHOCTH B OKPYKAIOILCH Cpere;

uzyuams USMCHCHHS B OKOCUCTEMAX Ha OHOJIOTHYCCKHX MOIOCIIAX,

Haxooump VHPOPMAIUIO O OMOJOTHMUYSCKUX OOBEKTaX B pa3iud-
HBIX MCTOYHMKax (y4eOHBIX TEKCTaX, CIPAaBOYHHKAX, HAYYHO-
MIOITYJIAPHBIX M3IaHUSAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, pecypcax
WHTEepHEeTa) M KPUTHYECKH €€ OIICHNBATh;

HCMO0Jb30BATH NPUOOPETEHHbIE 3HAHUA U YMEHUS B IPAKTHYEe-
CKOH JeAATeJIbHOCTH U MOBCEAHEBHOM *KMU3HM 1A

coOmoeHns Mep NPo(UIAKTUKYA OTpPaBICHUH, BUPYCHBIX H JIPY-
rux 3a00JIeBaHUH, CTPECCOB, BPEIHBIX MPUBBIYCK (KypeHHE, alKo-
rOJM3M, HAPKOMaHHUsI); IPaBUJI IOBEACHUS B IPUPOAHON Cpeae;

OKa3aHus MEepBOM MOMOIIM MpU MPOCTYAHBIX U APYTHUX 3a0o0jeBa-
HUSIX, OTPaBJICHUU NHUILEBBIMU NPOAYKTAMY;

OIICHKH 3TUYECKHMX aCIIEKTOB HEKOTOPHIX MCCJICIOBAHMI B 00JIaCTH
OMOTEXHONOTMHU (KIOHUPOBAaHHE, HCKYCCTBEHHOE OILUIOAOTBOpE-
HUE).
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