CTAHOAPT CPEHEIO (NMOJIHOIO) OBLLIEIO O6PA30BAHUA
Mo BUOJIOMn

BA30BbII YPOBEHD

H3yuenue oOuonozuu na 06a3o06om ypoeHe cpeoHezo (NONAHO20)
00wezo obpazoeanus HaAnPaeieHo HA OOCMUIICCHUE CeOYIOWUX Ue-
aei:

o OCBOeHHE 3HAHMII O OHMOJOTHMYECKHMX cHcTeMax (KJIeTKa, opra-
HU3M, BUJ], IKOCUCTEMA); UCTOPUH PA3BUTHUS COBPEMEHHBIX TpE/I-
CTaBIIEHUI O YXKMBOU MPHUPOJIE; BHIIAIOUINXCS OTKPHITUAX B OMOIIO-
TUYECKOM HayKe; poiu OUOJIOTUYECKON HayKu B (JOPMHUPOBAHHU
COBPEMEHHOW €CTECTBEHHOHAy4YHOW KAapTUHBI MHpPA; METOJax
HAYYHOTO TTO3HAHUS;

o OBJIajJIeHHE YMEHUSIMH OO0OCHOBBIBATH MECTO U POJIb OHOJIOTHYEC-
CKUX 3HAaHUM B MPAKTUUECKOW JIESITENbHOCTH JIIOJIEH, pa3BUTHUU CO-
BPEMEHHBIX TEXHOJIOTHH;, MPOBOJUTH HAOMIOJCHUS 3a 3KOCHUCTeE-
MaMHU C IIEJIbI0 UX OMUCAHMS U BBISBJICHUS €CTECTBEHHBIX W aHTPO-
MOTEHHBIX M3MEHEHUH; HAXOJIUTh W aHATH3UPOBATH MH(OPMAITUIO
0 JKHUBBIX O0OBEKTaX;

o [/ pa3BUTHE MTO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYAIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B TIpollecce HM3YUYEHHS BBIIAIONINXCS
JNOCTHXKCHUH OMOJIOTHH, BOLIENIINX B OOIICYETOBEUECKYIO KYJIb-
Typy; CIIOKHBIX W MPOTUBOPEYMBHIX ITyTe pPa3BHTHS COBPEMEH-
HBbIX HAay4HBIX B3IJISA0B, UAEH, TEOPUM, KOHLEHNLUN, Pa3IUYHbIX
rurnoTe3 (0 CymHOCTH M MPOUCXO0KIICHUH XKU3HH, YeJI0BEeKa) B XO-
Jie pabOThI C Pa3TMYHBIMUA UCTOYHUKAMU UH(OPMAITUH;

o BOCIIUTAHHE YOSXKIECHHOCTH B BO3MOXKHOCTH ITO3HAHWS KUBOU
MIPUPOJIBI, HEOOXOAUMOCTH OEpeKHOTO OTHOIIEHHUS K MPHPOIHON
cpene, COOCTBEHHOMY 370POBBIO; YBaXKCHHUSI K MHEHHUIO OIMIOHEHTA
TIpH OOCYKIEHUH OMOIOTHIECKUX TTPOOJIeM;

o HCIO0JIb30BaHNe TPHOOPETEHHBIX 3HAHUN W YMEHHUI B TIOBCEAHEB-
HOW >KM3HH JIJIsl OIEHKH TOCIIEACTBHIA CBOEH NEATEIEHOCTH 10 OT-
HOIIICHHIO K OKPY’KAIOIIEH cpesie, 3M0POBBIO IPYTUX JItoIeH U co0-
CTBEHHOMY 310POBBIO; 000CHOBaHUS M COOMIOAEHUS Mep Mpodu-
JIAKTUKY 3a00JI€BaHUM, PABWII TTOBEICHUS B TIPUPOJIE.
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OBSI3ATEJBHBIIA MUHUMYM COJIEPKAHUS
OCHOBHBbBIX OBPA3OBATEJIBHBIX ITPOT'PAMM

BHUOJIOTHUA KAK HAYKA.
METO/AblI HAYUYHOI'O IO3HAHUS

OOBEKT M3yueHHUs1 OMOJOTHH — JKHUBasi Tpupoaa. OTINIHTEIHHBIC
MPU3HAKY KUBOU MPHUPOJBI: YPOBHEBas opraHu3anus U 3Boiorus. Oc-
HOBHBbIC YPOBHU OpPTraHW3allMd XHBOW TpUpOAbl. Ponb Ouoiornmieckux
TEOpUH, UJeH, THIIOTE3 B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHA-
YYHOU KapTHUHBI MUpa. MeToAbl MO3HAHUS KUBOM IPUPO/IbI.

KJIETKA

PazBurne 3nanwmii o knerke (P.Iyx, P.Bupxos, K.b3p, M.[lInetioen
u T.Ilsann) *. Knerounas teopus. Poib KIETOYHON TEOPHH B CTAHOBIIE-
HUU COBPEMEHHOMN €CTECTBEHHOHAYYHOU KapTUHBI MUpA.

XUMUYECKU cOCTaB KJIETKU. Pojib HEOpraHMYEeCKUX U OpraHuye-
CKHX BELIECTB B KJIETKE U OpraHU3Me YEJIOBEKa.

Crpoenne kneTku. OCHOBHBIC YACTH W OPTaHOWIBI KJIETKH, UX
(GhyHKIMK; TOsAEpHBIE U SIepHBIE KIEeTKU. Bupychl — HekeTo4Hbie Gop-
Mbl. Ctpoenne u pyHnkmun xpomocom. JIHK — Hocutens HacnencTBEHHOM
nHpopMary. 3HAUYCHHE ITOCTOSHCTBA YHCIAa W (OPMBI XpOMOCOM B
kieTkax. I'en. ['eHeTHUeCKuit KO,

I[IpoBeneHne OMOJOTHYECKUX MCCIAETOBAHMIA: HAOIIOCHHUE KJle-
TOK PacTEeHHH W JKUBOTHBIX ITOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIIpETa-
paTax U UX ONMHUCAHUE; CPABHEHHE CTPOCHUS KIETOK PACTCHHUU U KHBOT-
HBIX; TIPUTOTOBIICHHE U OITMCaHIE MUKPOIIPEIIapaToB KIETOK pPacTeHUH.

OPI'AHU3M

Opranusm — equHoe nenoe. Mrozoobpasue opeanusmos.

OOMeH BeIIecTB M MPEeBpaIleHns YHEPTHH — CBONCTBA KUBBIX Op-
TaHU3MOB.

JleneHne KJIETKH — OCHOBA POCTA, Pa3BUTHS W Pa3MHOXKCHUS opra-
HU3MOB. [lonoBoe u 6ecnosoe pa3sMHOKEHHE.

OmnonoTBOpeHNUe, €ro 3HaueHue. Mckyccmeennoe onio0omeope-
HUe Y pacmeHuti U HCUBOMHBIX.

KypcuBoM B TeKkcTe BBIAENEH MaTepHal, KOTOPBIH MOANEKUT H3YUeHHIO, HO He
BKIIogaercst B TpebGoBaHMs K YPOBHIO OATOTOBKH BBITYCKHHKOB.
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WnnuBunyansHoe pasButhe opraHm3ma (oHToreHes). [IpuumHbI
HapyIIeHUH pa3BUTHS OPTaHU3MOB. MHIUBUAyalbHOE pa3BUTHE YEIIOBE-
ka. PenpoayktuBHoe 3/10poBhe. [locnencTBus BIMAHUSA aJIKOTOJIsl, HUKO-
THHA, HAPKOTUYECKUX BEIIECTB HAa Pa3BUTHE 3apO/IbIIIa YeI0BEKa.

HacneacTBeHHOCTh M M3MEHUNMBOCTh — CBOWCTBA OPraHU3MOB. ['e-
HETHKa — HayKa O 3aKOHOMEPHOCTAX HACJIEICTBEHHOCTH W M3MEHYUBO-
cti. . MeHaenb — OCHOBOIIOJIO)KHUK T€HETHKH. I'eHeTnueckas TepMHUHO-
JIOTUSI ¥ CHMBOJIMKA. 3aKOHOMEPHOCTH HACII€ZIOBAHMUS, yCTAaHOBIIEHHBIE
I"'Mengnenem. Xpomocomuas meopus nacreocmeenrnocmu. CoOBpeMEHHbIE
MIPECTABIICHUS O T€HE U TeHOME.

HacnencrBenHass  HeHaclleZICTBEHHAsT W3MEHYHBOCTh. BrwsHme
MYTareHoB Ha OpPTraHU3M 4YeJloBeKa. 3HaAYCHHE TeHETUKH TS MEAUIUHBI 1
ceneknnu. HacnencrBeHHbIE 0ONIE3HM YENOBEKA, WX MPUYUHBI U TIpodH-
naktuka. Cenekuus. Yuenue H.M.Basunosa o yenmpax muoz2oobpasus u
npOUCXodicoerus Kyibmyproix pacmenutl. OCHOBHBIE METOJbI CEJICKITHH:
THOpUAM3ALNS, UCKYCCTBEHHBIN 0TOOD.

BuortexHomorus, ee MOCTIKEHUS. JTUYECKHE ACIEKTHI Pa3BUTHA
HEKOTOPBIX UCCIICJOBaHUI B OMOTEXHOJIOTUH (KIIOHUPOBAaHUE YETIOBEKA).

IIpoBeneHne OHMONOTMYECKHUX HCCJIEAOBAHUM: BBIABICHHUE IMPU-
3HAKOB CXOJICTBA 3apOJBIIIEH YeJoBeKa W APYTUX MIEKOMHUTAONINX KaK
JIOKa3aTeNIbCTBO HMX POJCTBA, MCTOYHUKOB MYTAarcHOB B OKpYKaromlen
cpene (KOCBEHHO) M OIIEHKAa BO3MOXKHBIX IOCJIEACTBUN WX BIMSHUSA Ha
COOCTBEHHBII OPraHU3M; COCTABJICHUE MPOCTEHIINX CXEM CKpEIBAHUS;
pPEeUICHUEC BJICEMCHTAPHBIX I'CHCTUYCCKUX 3aJay, aHaJlu3 U OLICHKA 3TUYC-
CKHX aCTeKTOB Pa3BHUTHUSI HEKOTOPHIX UCCIIENOBaHUI B OMOTEXHOJIOTHH.

BUJ

Hcropust 3BOMONMOHHBIX UAcH. 3nauenue pabom K.Jluunes, yye-
nua K.b.Jlamapka, 3BomonuonHol Teopun Y./lapsuna. Pons sBomonu-
OHHOW Teopuu B (POPMHUPOBAHHM COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHHBI Mupa. Bun, ero kpurepun. Ilomynsnus - cTpykTypHasi €IHHULA
BUJIa, €IMHUIIA SBOIOUMH. [IBHKYIIME CHIIBI SBOJIIOLINH, UX BIHSHHUE HA
reHodona nomymsiuun. Cunmemuueckas meopusi 360aoyul. Pe3ynbpraTsl
sBosronuu. CoxpaHeHHe MHOT000pa3usi BUIOB KaK OCHOBA YCTOMYUBOIO
pa3BUTHsI OHOChEPHL.

l'unoTe3sl mpoucxoxaeHus Xu3HU. OTIUUUTENbHBIE NPU3HAKU
JKUBOTO. Y CIIO’KHEHHE KUBBIX OPraHU3MOB Ha 3eMIIE B IIPOLIECCE IBOIIIO-
1y, ['MrnoTe3sl NpONCX0XKICHHS YEIOBEKA. DBOJIIOLHNS YETIOBEKa.
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IIpoBenenue GMOTOrHYECKUX MCCJIENOBAHMIA: ONMCaHHE OcoOei
BAZAa TI0 MOP(OIOTHUECKOMY KPUTEPHUIO; BEBISBICHHE TPHUCIOCOOICHIIA
OpraHu3MOB K cpele OOWTaHHWs; aHANIM3 U OIEHKA pa3IMYHBIX THIIOTE3
MIPOUCXOXKICHS )KU3HU 1 YEIIOBEKa.

IKOCHUCTEMBI

Okozoruueckue (HakTopbl, UX 3HAYEHHE B JKU3HU OpPTaHH3MOB.
BunoBast u mpocTpaHCTBEHHAsI CTPYKTypa 3KOcHcTeM. llumieBsie CBsI3H,
KPYTOBOPOT BEILIECTB U MPEBpAIICHUS YHEPruu B 3KocucteMax. [lpuuu-
HbI YCTOMIUBOCTH ¥ CMEHBI DKOCHUCTEM.

Buocdepa — rinodanphas skocucrema. Yuenne B.M.BepHaackoro o
ouochepe. Posb jxuBBIX OpraHnu3MoB B buochepe. Isoroyus buocgepoi.
I'moGanbHbIE dKONOTHYECKHE MPOOJIEMBI U MyTH WX perieHus. Ilocmen-
CTBUS IEITENBHOCTH YEJIOBEKA B OKpYy»karouien cpene. [IpaBuna nosene-
HUS B IPUPOJIHOM cpere.

IIpoBeneHue OUOJIOTHYECKMX MCC/IeIOBAHMIA: BbBIBICHUE aH-
TPOIIOTEHHBIX M3MEHEHHI B JKOCHCTEMax CBOEl MECTHOCTH; COCTaBlIe-
HHUE CXEM Iepe/laur BEIIeCTB W DHEePTUu (Iereil MUTaHus); CpaBHUTEIb-
Has XapaKTepUCTHKa MPUPOAHBIX SKOCHUCTEM U arpo3KOCHUCTEM CBOEi
MECTHOCTH;, WCCIIEZIOBaHWE HM3MEHEHWH B DKOCHCTEMax Ha OWoiorHde-
CKHX MOJENAX (aKBapuyM); PEIICHHE SKOJOTHYECKUX 3ajad; aHalu3 U
OTICHKA TTOCIICIICTBUH COOCTBEHHOMH JCSITEIILHOCTH B OKPYXKAIOIIEH cpere,
TI00ATBHBIX SKOJIOTHYSCKUX MPOOIIEM H MyTeH UX PElICHUS.

TPEBOBAHMUSA K YPOBHIO
HOATOTOBKH BBIITYCKHHUKOB

B pesynromame usyuenus ouonozuu Ha 0a3080M yposHe YUEHUK
00./1)1CeH

3HATL/IIOHUMATH

o OCHOGHbIE NONI0MHCceHua ONOTOTHYECKUX TEOpHH (KJIETOYHas!, 3BO-
mononHas teopus Y.JlapBuna); ydenne B.W.Bepnanckoro o
ouocepe; cyuHocTb 3akoHOB I'.MeHzens, 3aKOHOMEPHOCTEH H3-
MCHYUBOCTH,

o cmpoenue Ouoa02udecKux 00beKmos: KIETKH; I€HOB U XPOMO-
COM; BHJIA U IKOCUCTEM (CTPYKTYpa);
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CYUHOCb OUONI0ZHYECKUX Rpoueccos: PA3MHOXKEHHUE, OIUIONO-
TBOpEHHUE, NEHCTBHE HCKYCCTBEHHOTO W €CTECTBEHHOTO OTOOpa,
(hopmupoBaHre TPUCITOCOOIECHHOCTH, 00pa30BaHNE BHIOB, KPYTro-
BOPOT BEIIECTB M TPEBPAIEHUS SHEPTUU B SKOCHUCTEMax U OWo-
chepe;

6K1A0 8bLOAIOWUXCA YHEeHbIX B PA3BUTHE OMOJIOTHICCKON HAYKH;

5”0]102”'!86’1(’)7}0 MePMUHOI02UIO U CUMBOJIUKY ),

yMeTh

00bacCHAmMb: POIb OMonorud B (GOPMUPOBAHUM HAYyYHOI'O MHPO-
BO33pEHUS; BKJIAJl OUOJIOTHYECKUX TEOpHU B (POPMHUpPOBAHHE CO-
BPEMEHHOM €CTECTBEHHOHAYyYHOW KapTHHBI MHpPA; €JUHCTBO XKHU-
BOW M HEXUBOU IPUPOABI, POJICTBO KHUBBIX OPraHU3MOB; OTPHIA-
TEIBHOE BIIMSHUE AJKOrO0JIs, HUKOTHHA, HAPKOTHYECKHUX BELIECTB
Ha pa3BUTHE 3apOoAbIlIa YEIOBEKa; BIMSIHHE MyTareHOB Ha oOpra-
HHU3M 4YelIOBEKa, SKOJIOTM4ecKuX (hakTOpOB Ha OPraHU3MBI; B3aU-
MOCBSI3U OpPTaHM3MOB M OKpY’KaIOLIeW Cpeabl; MPUYUHBI JBOJIIO-
UM, U3MEHAEMOCTH BHIOB, HapyIIEHHW! pa3BUTHA OpPTraHU3MOB,
HacJIeICTBEHHBIX 3a00JIeBaHNU, MyTaIlMi, YCTOMYMBOCTH U CMEHBI
9KOCHCTEM; HEOOXOAUMOCTH COXPaHEHHUsI MHOT000pa3us BU/IOB;

peuwtamsp dIEMEHTapHbIE OMOIOTHYECKHE 3a1aUM; COCTABIATH dJIe-
MCHTApPHBIC CXEMbl CKPCHIMBAHUA U CXCMBI IEPEHOCA BCIICCTB U
SHEPTHUH B DKOCHUCTEMaX (SN TUTAHUA);

onucwleams 0codeH BUOB 10 MOP(OIOTHIECKOMY KPUTEPHIO;

6blA6JIAImb HpI/ICHOCO6JIeHI/I$I OpraHu3MoOB K Cpeac 06I/ITaHI/I$I, nuc-
TOYHUKU MYTAarcHoOB B 0pr>KaIOH_I€I‘/JI cpeac (KOCBGHHO), AHTPOIIO-
TCHHBIC M3MCHEHHS B DKOCHCTEMaX CBOCH MECTHOCTH,

cpasnueamsy: OUOIIOTHUCCKHE OOBEKTHI (Tela KMBOW M HEKHBOU
MPUPOJIBI 10 XUMUYECKOMY COCTaBY, 3apPOJIbIIIN YEIOBEKa U APY-
TUX MIIEKOTUTAIONINX, MPUPOJHBIE SKOCHCTEMBI U arpO3KOCHCTe-
MBI CBOCH MECTHOCTH), MPOLIECCHI (€CTECTBCHHBIN U MCKYCCTBEH-
HbIH 0TOOD, MOJIOBOE U OECII0JI0€ PA3MHOKEHHE) U JIEIaTh BBIBOIbI
HAa OCHOBE CPaBHCHUS;

anaausupoeams U ouernueamsd PA3IAYHBIC TUIIOTE3bI CYHIHOCTHU
JKU3HU, MMPOUCXOXKIACHUS KU3HU U YCIOBCKA, ria00aIbHEIC 3KO0JI0-
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TUYCCKUE TPOOJIEMBI U IMyTH UX PEIICHUS, TIOCICICTBUS COOCTBEH-
HOM JIeATENILHOCTU B OKPY’KaIOIIeH cpenie;

uzyuams N3MCHCHUS B DKOCUCTCMAX Ha OHOJIOTHYECKHUX MOACIIAX,

Haxooump VHPOPMAIMIO O OMOJIOTUYECKHX OOBEKTaX B pas3iny-
HBIX HWCTOYHHKaX (y4eOHBIX TEKCTaX, CIPaBOYHUKAX, HAYIHO-
MOMYJISIPHBIX M3JIaHUSX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, pecypcax
WuTepHeTa) M KpUTHIECKU €€ OIICHUBATH;

HCIIOJIB30BATH l'[pHOﬁpeTeHHbIe SHAHMA U YMCHHUS B NIPaKTH4E-
CKOM J1eATeJIbHOCTH U MOBCETHEBHOM KM3HU IS

coOmoaeHust Mep NpoQUIAKTUKN OTPaBJICHUH, BUPYCHBIX U JpY-
ruX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX MPUBBIYEK (KypeHHE, ajKo-
rOJIM3M, HADKOMAHMs); IPaBWJI IOBEJCHHUS B IPUPOTHOHN CpeLE;

OKa3zaHusA HGpBOﬁ oMoy mnpu nNpoCTyAHbIX U APYTrUxX 3a001€eBa-
HUAX, OTPaBJICHUU ITMIICBBIMU IIPOJAYKTaAMU,

OLIEHKH 3THYECKHX aCIeKTOB HEKOTOPBIX HCCIIEOBAaHUN B 00IacTu
OMoTeXHONOTHH (KJIOHMPOBAaHUE, HWCKYCCTBEHHOE OILIONOTBOpE-
HUE).
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