CTAHOAPT CPEOHETO (NMOHOIO) OBLLEMO O6PA30BAHUA
Mo BUOnormu

BA30BbIIl YPOBEHb

H3yuenue Ouonozuu na 06a3060m ypoene cpeonezo (nonanoz2o)
00uezo 06pazoeanus HANPAGNEHO HA O00CHMUIICEHUE CNe0YIOUUX Ue-
aeii:

. OCBOeHHE 3HAHMII O OMOJIOrMYecKMX cucremMax (KiIeTka, opra-
HU3M, BUJ], KOCUCTEMA); UCTOPUH PA3BUTHSI COBPEMEHHBIX NpPE-
CTaBJIEHUH O KUBOW MPUPOJE; BHIIAIOLINXCS OTKPHITHAX B OHOIO-
THYECKOW HayKe; poiu OMOIOTHYECKOH Hayku B (OPMHUPOBAHHH
COBPEMEHHOI E€CTECTBEHHOHAYYHOH KapTUHBI MUPA; METOAAX Ha-
YYHOT'O MTO3HAHMUS;

° OBJIaJleHl e YMEHUSIMH OOOCHOBBIBATH MECTO M POJIb OMOIOTHYE-
CKUX 3HAHUI B IPAKTUYECKON JIESITENIbHOCTH JIOJIEH, pa3BUTHH CO-
BPEMEHHBIX TEXHOJOTHil; MPOBOAWTH HAOMIOACHUS 3a DKOCHCTE-
MaMH C TIENTBI0 UX OIMCAHUS U BBIABIICHUS €CTCCTBEHHBIX M aHTPO-
TTOT'CHHBIX M3MCHEHUH; HaXOMUTh U aHAIM3UPOBATh HHQPOPMAITHIO
0 JKHUBBIX O0BEKTaX;

° pa3BUTHE TTO3HABATEIHHBIX WHTEPECOB, HMHTCIUICKTYAIBHBIX U
TBOPYECKHX CIIOCOOHOCTEH B MPOIECCe M3YYCHUS BBIIAIONIHXCS
JMOCTH)KEHUN OMOJIOTHH, BOWICAIINX B OOIIECYCTIOBEUCCKYIO KYIIh-
TYpPY; CIOXKHBIX M TIPOTHBOPCUUBEHIX IYyTEH pPa3BUTHS COBPEMCH-
HBIX HAy4YHBIX B3TJISLAOB, WACH, TEOpUN, KOHLEMUUH, Pa3IudHbIX
TUNoTe3 (0 CYIIHOCTH M MPOUCXOXKICHUH KU3HH, YeJIOBEKa) B XO-
Iie paboTHI C Pa3TMIHBIMI HCTOYHHKAMH WH()OPMAIIHH;

. BOCNIUTAHHUE YOSXKIESHHOCTH B BO3MOXXHOCTH ITO3HAHUS IKHBOU
MIPUPOIBI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHUS K TPHPOTHOU
cpeze, cOOCTBEHHOMY 37I0POBBIO; YBaYKEHHSI K MHEHHIO OIMTOHEHTA
1P 0OCYKISHUH OMOJIOTHYECKUX MTPOOIIEM;

. HCIOJIb30BaHUEe TPHOOPETEHHBIX 3HAHUH 1 YMEHUI B TIOBCEIHEB-
HOM >KW3HHU JUIA OIICHKH ITOCIICACTBHUI CBOCH IEATEIHPHOCTH 110 OT-
HOIIEHUIO K OKPYKAIOIIeH cpefie, 3M0pOBBI0 IPYTUX JIFOIeiH U co0-
CTBEHHOMY 37I0POBBI0; 0OOCHOBaHUS U COOMIOAEHUS Mep Mpodu-
JAKTUKU 3200JI€BaHUM, TIPABWIT TTOBEICHUS B IIPUPOJIE.
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OBSI3ATEJIBbHBIA MUHUMYM COJEPKAHUS
OCHOBHBIX OBPA3OBATEJIBHBIX IPOTPAMM

BUOJIOTUA KAK HAYKA.
METO/AbI HAYUHOI'O IO3HAHUS

OOBeKT u3ydeHus: OMONOTHUK — kuBasi pupoaa. OTINYNTENbHBIE
MIpU3HAKW KUBOW MPUPOABI: yPOBHEBas OopraHu3anust u 3Boirorus. Oc-
HOBHBIC YPOBHHM OpPTraHW3aIlMK KUBOH NpUpojbl. Ponb OHOmoOrmueckux
TEOpuH, uael, TUTIOTe3 B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHA-
YYHOH KapTUHBI MUpa. MeTobl T03HAHUSI )KUBOM ITPUPOJIBL.

KIIETKA

PazButne 3nanuit o xnerke (P.Iyx, P.Bupxos, K.bop, M.lllnetioen
u T.Illsann) *. Knerounas teopus. POk KITOUHOI TEOPHH B CTAHOBIIC-
HHUH COBPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHBI MUDA.

XUMHUYECKUN COCTaB KJIETKU. POJIb HEOpraHMYECKUX U OpraHuYe-
CKUX BEIIECTB B KJIETKE M OpPTaHNU3Me YEIOBEKa.

Crpoenne knerkd. OCHOBHBIE YacTH M OpPTaHOWIBI KIETKH, HX
(GYHKIWY; JOsIEpHBIC U SepHBIC KISTKA. BUpychl — HeKeTouHbie Gop-
Mmbl. Ctpoenne u ¢pyHKIun XxpomocoMm. JJHK — HocuTens HacmencTBeHHON
nHpOpMaIui. 3HAUCHHWE ITOCTOSHCTBA 4YHUCiIa W (POPMBI XpPOMOCOM B
KieTkax. I'eH. ['eHeTnueckuii Koa.

IIpoBeneHue 6MOIOTHYECKUX HCCIAeOBAHMII: HAOIIOIEHIE Kile-
TOK pacTEHHH ¥ KWBOTHBIX IO/ MUKPOCKOIIOM Ha TOTOBBIX MUKpOMpena-
paTax M WX ONKCAaHWE; CPAaBHEHHE CTPOCHHS KIETOK PAaCTEHUH M KUBOT-
HBIX; IPUTOTOBJICHHE U OMMCAaHIE MUKPOIIPEapaToB KJIETOK PacTeHUH.

OPI'AHU3M

Opranunsm — enuHoe nenoe. Mrozoobpasue op2anusmos.

OOMeH BeIecTB U NMPEeBPAIlECHHs JHEPTUU — CBOWCTBA KHUBBIX Op-
TaHN3MOB.

JleneHne KIeTKH — OCHOBA POCTa, PAa3BUTHSI M PA3MHOXKEHHUS Opra-
Hu3MoB. IlonoBoe u 6ecrionoe pazMHOKEHUE.

OmntonoTBOpeHUe, €ro 3HaueHue. Vckyccmeennoe onnooomeope-
HUue y pacmerull U HCUGOMHbIX.

KypcuBoM B TekcTe BbIAEIECH MaTepuai, KOTOPBIH MOANEKUT W3YUSHHIO, HO HE
BKJIIOUaeTcs B TpeOoBaHMS K YPOBHIO IOATOTOBKY BBIITYCKHUKOB.
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WunuBuayanpHoe pa3BuTHEe opranu3Mma (oHTOreHes). [IpuuuHb
HapyIlIEHU! pPa3BUTHs OpraHu3MoB. VIHIMBHyalIbHOE pa3BUTHE YEIIOBE-
ka. PenponyktuBHOE 3710poBbe. IloCnencTBus BIUSAHUS aKOTOJSI, HIKO-
THHA, HAPKOTUYECKUX BEIIECTB HA Pa3BUTHE 3apOBIIIA Y€TOBEKA.

HacnencrBeHHOCTh 1 U3MEHUYMBOCTh — CBOWMCTBA OpraHu3MoB. ['e-
HETHWKAa — HayKa O 3aKOHOMEPHOCTSIX HACJEACTBEHHOCTH M M3MEHYHBO-
ctu. . MeHzienb — OCHOBOINOJIOXKHUK T'€HETUKHU. [ eHeTu4YecKasi TEpMUHO-
JIOTUS M CHMBOJIMKA. 3aKOHOMEPHOCTH HACJIECMOBAHUS, YCTAHOBJICHHEIE
I'.Mennenem. Xpomocomnas meopus nacreocmeennocmu. COBpeMeHHBIE
MIPEICTaBIICHUS O T€HE U TEHOME.

HacnencrBenHass ¥ HEHAcleACTBEHHAsT W3MEHUMBOCTL. BrusHme
MyTareHoOB Ha OpTaHW3M YeIOBeKa. 3HaUYCHUE T€HETUKH JIJIST MEIUITMHBI 1
cenexuuu. HacrnenctBenHsle 60ne3HN YellOBeKa, MX MPUYUHBI U TIPOH-
naktuka. Cenexmus. Yuenue H .M. Basunosa o yenmpax mmozooobpasus u
npoucxodcoenus Kyaibmyphoix pacmenuti. OCHOBHBIE METO/bI CEIEKITHH:
THOPHUAN3ALINS, HCKYCCTBEHHBIN 0TOOP.

buorexHomorus, €€ MOCTIKCHHS. DTHYECKHE ACHEKTH Pa3BUTHS
HEKOTOPBIX HCCICAOBAHNN B ONOTEXHOJIOTUH (KJIIOHHMPOBAHHUE YEIIOBEKA).

IIpoBeneHue OMOJOTMYECKUX MCCIAETOBAHMII: BBISBICHUC IIPHU-
3HAKOB CXOJICTBA 3apOJBINICH YEIOBEKA M APYTUX MIICKOIMHUTAIONTNX Kak
JIOKa3aTEeILCTBO MX POJCTBA, MCTOYHHKOB MYTarcéHOB B OKpPYXKaromei
cpene (KOCBEHHO) W OICHKAa BO3MOXKHBIX IOCTICACTBHIN WX BIIMSHHS Ha
COOCTBEHHBIN OpPTaHU3M; COCTABJICHHUE MPOCTEHIMNX CXEM CKPEIIUBAHUS;
peIeHue dJIeMEHTAPHBIX TeHETHYECKUX 3a/1ad; aHalu3 W OICHKAa dTHYe-
CKHX aCIIeKTOB Pa3BUTHS HEKOTOPBIX UCCICIOBAHUN B OMOTEXHOJIOTHH.

BU/JI

Ucropust >BONMIOIMOHHBIX uAeH. 3uauenue pabom K.Jlunnes, yue-
Hus XK. B.Jlamapka, 3BomonrionHon teopun Y.JapBuna. Ponb 3Bomtomnu-
OHHOW TeopuH B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHOHAYIHOMH
KapTuHbl Mupa. Bun, ero xpurepun. [lomymsanus - cTpykTypHasi eIMHUTIA
BHJIA, SAMHUIIA 3BONIONHH. J[BIXKYIIME CHIIBI SBOMOLNN, UX BIUSHUE Ha
reHodoH nonyisiinna. Cunmemuyeckas meopus 3600yuu. Pe3ynpTaTel
sBomonny. CoxpaHeHre MHOrooOpa3usi BUJIOB KaK OCHOBAa yCTOWYHBOTO
pasButus 6uocdepsr.

l'umoressl mponcxoxkaeHus: xKu3HU. OTIWYUTENbHBIE MPU3HAKH
JKUBOTO. Y CIIO)KHEHHUE )KUBBIX OPTAHU3MOB Ha 3eMIle B MPOIIECCe IBOIIO-
nud. ['UmoTe3pl MTPONCX OXKICHMSI YeNTOBEKa. DBOMIONNS YEITOBEKA.
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IIpoBenenue GMOTOrHYECKUX MCCJIENOBAHMII: OMHcaHUE 0coOei
BUAA 10 MOPQOIOTHYECKOMY KPUTEPHIO; BBISBICHUE MPUCIIOCOOICHUI
OpPraHU3MOB K cpefe OOWTaHMS; aHaJIW3 W OIEHKa Pa3IMYHBIX THIIOTE3
MIPOUCXOKIACHHUA )KU3HU U YE€JIOBCKA.

IKOCHUCTEMBI

Okonoruueckre (PaxkTopel, WX 3HAUCHHWE B YKU3HH OPTaHU3MOB.
BunoBast m mpocTpaHCTBEHHAsI CTPYKTypa 3KocucTeM. [IuieBsie cBA3H,
KpYrOBOPOT BEIIECTB U IMpEBpaIleHns dHEpruu B dkocucremax. [lpuun-
HBI YCTOHYUBOCTH M CMEHBI SKOCHUCTEM.

buocdepa — rmobanbhas skocucrema. Yuenne B.M.Beprazackoro o
ounocdepe. Poib )KUBBIX OpraHU3MOB B Onochepe. Dsomoyus buocgepol.
I'moGanbHbBIe SKOMOTHYecKre MPoOIeMbl U IyTH UX pemrenus. [locmenct-
BUS JIEATENILHOCTH Y€JIOBEKa B OKpyxaromieil cpene. [IpaBuia noBeneHus
B PUPOJHOM Cperie.

IIpoBeneHue 0OMOJOTHYECKUX MCCJIENOBAHUII: BBIABICHHE aH-
TPOIOTEHHBIX M3MEHEHHI B JKOCHCTEMaX CBOEW MECTHOCTH; COCTaBIle-
HUE CXEM Iepelayy BelecTB U dHepruu (Ierneil MUTaHus); CPaBHUTEb-
Hasg XapaKTEepUCTHKAa MPHUPOTHBIX DKOCHCTEM M arpo3KOCHCTEM CBOEH
MECTHOCTH; HCCIIEOBaHHE M3MEHEHHH B JKOCHCTEMax Ha Ouojormde-
CKHUX MOZENSAX (aKBapWUyM); pelIeHHe KOJOTMYeCKUX 3a7ad; aHAIu3 |
OIICHKA TTOCIICACTBUI COOCTBEHHOM JCSITEILHOCTH B OKPYXKAIOIIEH cpere,
I00aTHHBIX SKOJIOTHYECKIX MPOOJIEM U MTyTel X PEeIIeHu .

TPEBOBAHMUA K YPOBHIO
HOATOTOBKU BbIITY CKHUKOB

B pesynomame uszyuenusa ouonozuu Ha 6azo8om ypoeHe yueHUK
00J11CeH

3HATHL/IIOHUMAThH

. OCHOGHbIE NO0MNCEHUs ONOTIOTHYECKUX TEOpUH (KIeTO4Has, 3BO-
mormonHas teopusi Y.J/lapBuna); yuenue B.UM.Bepranckoro o
orocdepe; cymHOCTh 3aKoHOB ['.MeHens, 3aKOHOMEpPHOCTEN H3-
MEHYHMBOCTH;

J cmpoenue 0uon02u4eckKux 00beKmog: KIETKH; TEHOB U XPOMO-
COM; BHJIa M 9KOCHCTEM (CTPYKTYpa);
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CYWHOCMD OUO0JI02ZUYEeCKUX NPOUEccos: Pa3MHOXKEHHE, OIIIOZO-
TBOPEHHUE, JICHCTBHE MCKYCCTBEHHOTO M E€CTECTBEHHOro OTOOpa,
(hopMupoBaHUE MPUCTIOCOOICHHOCTH, 00pa30BaHUE BUIIOB, KPYro-
BOPOT BEUIECTB W TpEBpalleHHs] JHEPTHH B DKOCHCTEMax W OWo-
chepe;

GK1A0 GbLOAIOUAUXCA YUEHBIX B PA3BUTHE OHMOJIOTMYECKON HAYKH;

6u0nozuttec1<yto MEPMUHONI02UIO U CUMBOSIUKY ),

yMeTh

00bACHAmMY: PONH OWOJIOTHH B (DOPMUPOBAHMHM HAYIHOTO MHUPO-
BO33pEHUS; BKJIAJ OHMOJIOTHYECKUX TEOpHUH B (hOPMHpPOBAHHE CO-
BPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MHPA; €JUHCTBO KU-
BOM WM HEKMBOW IPUPOABI, POJICTBO >KMBBIX OpPraHU3MOB; OTPHIIA-
TCIBbHOC BJIMUAHHUEC aJIKOI'OJId, HUKOTWHA, HAPKOTUYCCKHUX BCUICCTB
Ha pa3BUTHE 3apOjblilla YEI0BEKa;, BIUSHUE MyTarcHOB Ha opra-
HU3M 4YeJIOBEKa, SKOJOTMYECKUX (haKTOPOB HA OPTraHU3MbI; B3au-
MOCBSI3U OpPTaHM3MOB H OKPYKAIOIIEH Cpedpl; MPUYNHBI 3BONIO-
LMY, WU3MEHSIEMOCTH BHJIOB, HapYIIEHWH DPa3BUTHS OpraHU3MOB,
HAaCJICICTBEHHBIX 3a00JIeBaHU, MyTaIluii, YCTOWYUBOCTH U CMEHBI
9KOCHUCTEM; HEOOXOIMMOCTH COXPaHEHHSI MHOT'00Opa3us BUIIOB;

peuwtamp dIIeMEHTapHbIe OMONOrHYECKHEe 3a1a4K; COCTABIIATh dJe-
MEHTapHBIC CXEMBI CKPEIIMBAHHUSA M CXEMBI IepeHoca BEUIeCTB W
SHEPTHUH B dKOCHUCTEMaX (IIeIH MTUTAHUS);

onucwlgams ocodel BUI0B 110 MOP(OIIOTHYECKOMY KPHTEPHIO;

6b1A61AMb TIPUCIIOCOOJTICHUST OPTaHNU3MOB K cpelie OOMTaHUs, UC-
TOYHUKH MYTareHOB B OKpY’Karomied cpene (KOCBEHHO), aHTPOIIO-
TeHHBIC H3MCHEHUSI B 9KOCHCTEMaX CBOCH MECTHOCTH;

cpasnueamsp: Omomorndeckie oOBEKTHI (Tena KMBOW W HEKHBOU
MPHPOABI TI0 XUMHYECKOMY COCTaBY, 3apOJIBIIINA YelIOBeKa U JIpY-
TMX MJICKOMHUTAIONINX, TPHUPOJHBIC 3KOCHCTEMBI U arpodKOCHCTe-
MBI CBOCH MECTHOCTH), MPOIECCHl (€CTECTBEHHBIH M MCKYCCTBEH-
HBI 0TOOp, TTOIOBOE U OECTION0e pa3MHOXKEHNE) U JIENIaTh BEIBOIBI
Ha OCHOBE CpPaBHCHUS,

anaiuluposams U oyeHueamdv PA3INYHBIC T'MIIOTE3bl CYHIHOCTH
JKU3HU, TTPOUCXOKACHUS KXKU3HU U YCIIOBCKA, ra00albHBIE 3KOI0-
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rHYecKre IpoOIeMbl U ITYTH WX PEIeHHUs, TTOCIEACTBUSI COOCTBEH-
HOH JESITENbHOCTH B OKPYKAIOLLEN CPELE;

usyuamsp NU3MCHCHU B OKOCHCTEMAX Ha OHOJIOrHYECKUAX MO ECIIAX;

Haxooumob MHGOPMAIMIO O OMOJIOTMYECKHX O0BEKTaX B Pa3jivy-
HBIX HWCTOYHHMKaX (y4eOHBIX TEKCTaX, CIPaBOYHHKAX, HAYYHO-
MONYJIAPHBIX U3JaHUAX, KOMIIBIOTCPHBIX 6333)( JaHHBIX, peCypcax
HuTepHeTa) U KPUTHYECKH €€ OIEHUBATD;

HCIOJIB30BaTh l'lpHOﬁpeTeHHLle SHAHUA U YMEHHUSA B IIPAKTHYEC-
CKOii JCATCIBHOCTH " HOBCCJIHeBHOﬁ JKU3HNA I

coOmoneHusT Mep NMPOPUIAKTHKN OTPABICHWH, BUPYCHBIX U APY-
ruX 3a00JeBaHMA, CTPECCOB, BPEAHBIX MPHUBBIYEK (KypeHHE, aIKo-
rOJIM3M, HAPKOMAaHNA); TIPAaBUJI MOBE/IEHHS B IPUPOIHOM Cpere;

OKa3aHWs TIepBOM MOMOIIX MPHU MPOCTYHBIX U JPYrHX 3aboreBa-
HHUSIX, OTPABJIEHUH NUILEBBIMU IPOAYKTAMY;

OLIEHKH 3THYECKUX aCIIEKTOB HEKOTOPBIX UCCIICOBAHMI B 001aCTH
OMOTEXHONOTHH (KIIOHUPOBAaHUE, HWCKYCCTBEHHOE OILIOJOTBOpE-
HHE).
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