PABOYAS NIPOI'PAMMA 11O BUOJIOT'N
CPEJHET'O OBLIEI'O OBPA30OBAHUA

OCHOBHOE COAEPKAHMUE (684ac)
BHNOJIOT A KAK HAYKA.
METOIbI HAYYHOI'O IIO3HAHMUSA

OOBeKT H3ydeHUs: OUOJIOTUH — KUBas pupoa. OTINUUTEIbHBIC TPU3HAKY KUBOU TPUPOIBL: YPOBHEBAS
OpraHM3aIys i 3BOMoIHsA. OCHOBHBIC YPOBHU OPraHH3ALMU KUBOH NPUpPObl. Buonoeuueckue cucmemvl'. Co-
BpEMEHHAs €CTECTBEHHOHAYYHAsi KapTHHA Mupa. Pons OWonormueckux Teopui, ujel, runore3 B popMupoBa-
HUU COBPEMEHHOM €CTECTBEHHOHAYYHOU KapTHHBI MUPA. MeTo1bl O3HAHUS )KUBOU IPUPOBL.

Hemoncmpayuu
Buonornueckue cucremsl
YPpOBHU OpraHu3ally KUBOI MPUPOIBI
Mertoapl NO3HAHUS >KUBOU IPUPOIBI

KJIETKA

Passurtue 3uanuii o kierke (P.Iyk, P.Bupxos, K.Fop, M.IlIneioen u T.Illsann). Knerounas teopus. Posb
KJIETOYHOU TEOPHH B CTAHOBJIEHHH COBPEMEHHOMN €CTECTBEHHOHAYYHON KapTHHBI MHpa.

XHUMHMYECKUM COCTaB KJIETKU. POb HEOPraHWYEeCKUX U OPraHHYECKHUX BEILIECTB B KIETKE M OpPraHU3MeE
YeII0BEKA.

Crpoenne kietkd. OCHOBHbIE YaCTH U OPTAHOUABI KIETKHU, UX (YHKLUH; JOSIEPHBIC U SACPHbIE KICTKH.
Bupycel. Mepbl npoduiakTHKK pacrpocTpaHeHus BUpYCcHbIX 3a0oneBanuii. [Ipogunaktuka CIINJa. Ctpoenue
u Gynkuun xpomocoM. JIHK — Hocutens HaciencTBeHHON nHbopMaiuu. Yosoenue monexynvt JJHK 6 kiemxe.
3HaueHne MOCTOSHCTBA Yncia U (GOpMBI XpoMocoM B kiteTkax. ['eH. ['enernyeckwnii koa. Pons eenos 6 buocun-
mese benxa.

Hemoncmpayuu

Crpoenune MoJIeKyIbl OesKa

Crpoenne monexynsl JJHK

Crpoenue monexyiast PHK

CrtpoeHHe KIETKU

CtpoeHue KJIETOK NPOKapHOT U DYKapuoT
Crpoenue Bupyca

XpOoMOCOMBI

XapakTepuCTHKa IreHa

Y asoenue monekynsl JJTHK

JlabopaTopHble M MpaKTHYeCKHEe PadoThI
Ha6n}011eHHe KJICTOK paCTeHI/Iﬁ " KUBOTHBIX IIOA MHUKPOCKOIIOM Ha I'OTOBBIX MHKpOIIpEHIaparax M HX
OIIUCaHUE
CpaBHEHME CTPOEHUS KJIETOK PACTEHUH M JKUBOTHBIX
IIpuroroBieHue U oNMCaHUE MUKPONPENAPATOB KIETOK PACTCHUM
OPI'AHU3M

Opraamsm — equHOE 11eioe. Muozoobpasue opeanu3mos.

OOMeEH BeIIeCTB U MPEBPAIICHUs SHEPTUH — CBOWCTBO JKHUBBIX OpPraHu3MoB. OJcobenHocmu obMmeHa ge-
wecme y pacmenuil, HCUBOMHbIX, baxmepuil.

PasmHoxxeHHne — CBOMCTBO Opranu3MoB. JleneHne KJIeTKH — OCHOBA POCTa, PA3BUTHS U PA3MHOXKEHUS Op-
raan3MoB. [lomoBoe u Gecrionoe pa3MHOKEHHE.

OmnnonoTBOpeHne, ero 3HaUeHue. Mckyccmeennoe onvlienue y pacmeHuil U 0ni000meoperue y JHeueom-
HbIX.

WNHnuBHIyabHOE pa3BUTHE opraHu3Ma (OHTOTeHe3). [IpuirHbl HapyIIeHHH pa3BUTHS OpraHu3MOB. MH-
TUBUIyaIbHOE Pa3BUTHE 4eloBeKa. PemponaykruBHOE 370poBhe. [locinencTBus BIMSHASA alKOTOJsl, HUKOTHHA,
HapKOTUYECKUX BEILIECTB HA Pa3BUTHE 3apO/bIIIA YEIOBEKA.

HacnencTBeHHOCTh 1 HI3MEHYHUBOCTD — CBOMCTBA OPTaHU3MOB. | €HeTHKa — HayKa O 3aKOHOMEPHOCTSAX Ha-
CJIEICTBEHHOCTH W M3MEHYMBOCTH. | .MeH/1enb — OCHOBOIIOIOKHHK TeHETUKH. | eHeTHueckass TepMUHOJIOTHS U

! KprI/IBOM B TEKCTEC BBIJICJICH MaTCpHUall, KOTOpLIﬁ TOJICKUT U3YUCHUIO, HO HC BKJIIOYACTCA B Tpe60BaHI/ISI K YPOBHIO IIOATOTOBKHU BbI-
ITYCKHHUKOB



CHUMBOJIMKA. 3aKOHOMEPHOCTH HaclIeAOBaHMA, ycTaHoBIeHHbIe [ . Menaenem. Xpomocomnas meopusi nacreocm-
sennocmu. COBpEeMEHHBIE MTPEICTABICHUS O TeHE U TEHOME.

HacnencTeeHHast 1 HeHACIEICTBCHHAS] H3MEHUMBOCTD. BITUsSTHUE MyTareHOB Ha OPraHW3M YeJIOBEKa. 3Ha-
YeHHe T€HETHKHU JUIsl MEAULMHBI U cenekiuu. HacrnenoBanue Nmpu3HaKoB y 4enoBeKa. //oniogbie Xpomocomui.
Cyennennoe c nonom Hacireoosanue. HacnencTBeHHbIe O0IE3HH YEIIOBEKA, HX MPUIHUHBI U IPO(UITAKTHKA.

I'eneTnka — Teoperndeckas ocHoBa cenekiuu. Cenexknus. Yuenue H.U. Basunosa o yenmpax muocoobpa-
3UsL U NPOUCXOJICOeHUsT KYTbimypHblx pacmenutl. OCHOBHBIE METOBI CENIEKIH: THOPUIN3AIHS, UCKYCCTBEHHBIN
otbop.

buortexHomorus, ee TOCTHXEHHSI, IEPCIIEKTHBHI Pa3BUTHA. DTHUECKUE aCTIEKTHI Pa3BUTHS HEKOTOPHIX HIC-
CJICIOBaHMN B OMOTEXHOJIOTHH (KJIOHUPOBAHUE YCIOBEKA).

Hemoncmpayuu

MHoroobpasue opraHu3MoOB

OOMeEH BelIeCTB U IPEBPAICHUS SHEPTUHU B KIICTKE

doTocuHTE3

Jlenenue KIeTKH (MHTO3, MEH03)

Crroco0sbI 6ecIonoro pa3MHOKEHUS

ITonoBble KIIETKH

OII010TBOPEHHUE Y PACTCHUIN U JKUBOTHBIX

WNnauBumyansHOE pa3BUTHE OpraHu3Ma

MoHorubpuIHOe CKpeluBaHue

JurubpuaHoe CKpeliBaHue

[TepekpecT xpomocom

Henonnoe nomuHupoBaHue

CueruieHHOe HaclieJ0BaHNe

HacnenoBanue, cuerieHHOE € TIOJIOM

HacnenctBennsie 0one3HN yenoBeka

Bnusinue ankoronnsma, HApKOMaHUH, KypeHUs] Ha HACJIeJICTBEHHOCTh

MyTtanuu

MonunbukanrnoHHass U3MEHYHBOCTh

LenTpbl MHOTOOOPAa3usl ¥ POUCXOXKICHUSI KYIBTYPHBIX PaCTECHHI

HUckyccTBeHHsbIi 0TO0p

lubpunuzanus

Uccnenoanus B 001acTH OMOTEXHOIOTHI

JlaGopaTopHble U NPaKTUYECKUE PadOThI

BrisiBieHre MPU3HAKOB CXOZCTBA 3apOAbIIIEH YeJIOBeKa U IPYTUX MIIEKOIMTAIOMINX KaK J0Ka3aTeIbCTBO
WX pOJICTBA

CocTtaBneHue NpoCTEHIINX CXeM CKpEeIINBaHUs
Pemenue snemeHTapHBIX TEHETHUECKUX 33714

BrIsiBIEeHNE HCTOYHUKOB MYTarcHoB B 0pr>1<a}01ueﬁ cpeac (KOCBGHHO) 1 OIICHKA BO3MOXHBIX ITOCICACT-
BUM WX BIUSHUS Ha OpraHusm

Anamms u OLCHKA 3TUYCCKHUX ACIICKTOB Pa3BUTHA HCKOTOPBIX I/ICCJ'ICI[OBaHI/Iﬁ B OMOTEXHOJIOTUN

BUJI

HUcropus sBomounoHHbIx uaen. 3uauenue pabom K.Jlunnes, yuenusn JK.b.Jlamapka, 5BOTIOLIMOHHON TEO-
puu Y./JapBuHa. Ponb 3BOMONIMOHHON Teopur B (POPMHPOBAHHH COBPEMEHHOM €CTECTBEHHOHAYYHOH KapTUHBI
mupa. Bun, ero xpurepun. llomynsamus - cTpyKTypHas €IMHHIIA BHUJA, AUHHUIIA SBOJIIONNN. J[BIKYIIIUE CHITBI
SBOJIIOIMH, UX BIMsIHUE HAa TeHo(oH nonysiund. Cunmemuueckas meopusi 960a0yuy. Pe3ynpTaThl S3BOIIOLNY.
CoxpaHeHre MHOTOOOpa3usi BUJIOB KaKk OCHOBA YCTOWYHMBOTO pa3BuTHs Onocdepbl. [IpHurHbI BEIMHpaHUs BU-
NoB. buonozuueckuii npozpecc u buono2uvueckuil pezpecc.

['unoTessl nmponcxoxaeHus Xu3HU. OTIMYUTENbHBIE TPU3HAKU JKUBOTO. Y CIOXKHEHHE KUBBIX OpPraHU3-
MOB Ha 3eMJIe B MPOIECCEe IBOMIOLUHU. [ MITOTE3BI MPOUCXOKACHNUS YesloBeKa. Jloka3aTenbCcTBa poACTBA YEJIOBE-
Ka C MJICKOIIUTAIOLIMMU KUBOTHBIMH. ODBOJIIOLM YeI0BeKa. [Ipoucxocoenue yenogeueckux pac.

Hemoncmpayuu

Kputepuu Buna

[Momynsnus — CTpyKTypHas €MHULIA BUA, €IMHHULIA 3BOJIIOLIUY

JIBIKYIIME CHIIBI 3BOJIFOLIUH

Bo3zHukHOBeHHE U MHOT000pa3He NpUCIIOCOOICHUH Y OpraHu3MOB
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OO0pazoBaHUe HOBBIX BUJIOB B PUPOJIC

3BOITIOIUS PACTUTEIHHOTO MUPA

OBOJIOIHSI d)KUBOTHOTO MUPA

Penxue u ucuesarorue BUbI

@DOopMBI COXPAHHOCTH UCKOMIAEMBIX PACTEHHUI M KUBOTHBIX
JIBYDKYIIHE CHUITBI aHTPOTIOTeHE3a

[IpoucxoxneHue uenoBeka

IMpoucxoxaeHune 4eI0BEUeCKUX Pac

JlaGopaTopHble H MPAKTHYECKHE PAOOTHI

Omnmcanne ocobelt Buaa 1Mo Mop(oIorniecKkoMy KpUTEpHIO

BrisiBiIeHHE N3MEHYMBOCTH Y OCOOEH OJHOTO BHUjIA

BrisiBieHHE TPUCITOCOOICHUH Y OPraHU3MOB K Cpejiec OOuTaHMs

AHaM3 ¥ OIICHKA Pa3IMYHBIX TUIOTE3 TIPOUCXOKICHHS HKU3HU

AHanu3 ¥ OIleHKa Pa3IMYHbIX TUIIOTE3 MPOUCXOXKICHUS YeI0BeKa
9KOCUCTEMBbI

Okosoruueckue (QakTopbl, UX 3HAYCHUE B KU3HU OPraHU3MOB. Buonocuueckue pummovl. MeKBUIOBBIE
OTHOLICHUS: Mapa3uTU3M, XMIIHUYECTBO, KOHKYpEHIMs, cuMOn03. BugoBass 1 mpocTpaHCTBEHHAs! CTPYKTypa
skocucTeM. [Inmessie CBA3M, KPYyrOBOPOT BELIECTB M MIPEBPALLCHHS SHEPIHH B dKocHcTeMax. [IpuunHbl ycToMl-
YHBOCTH M CMEHBI KOcHCTeM. MIcKyccTBEHHBIE cOOOIIECTBA — arpO3KOCHCTEMBI.

buocdepa — rmobanpHas skocuctema. Yuenue B. U. Bepranackoro o 6nocdepe. Poib )KUBBIX OpraHn3MOB
B Omocdepe. buomacca. buonoeuueckuii kpyeosopom (Ha npumepe Kpyeosopoma yenepooa). eontroyus 6uo-
cghepol. I'mobanbHBIC YKOJIOTHYECKUE IPOOJIEMBI M ITyTH MX pelneHus. [locieacTBus AeITeIbHOCTH YeJIOBEKa B
oKpy>karolen cpene. [IpaBuiia noBeneHus: B NpUupoaHON cpelie.

Hemoncmpayuu

Okonoruueckue HakTopbl U MX BIUSIHUE HA OPTaHU3MBI

buonornueckue puTMsl

Me>xBUIOBbIE OTHOLICHUS: APA3UTH3M, XUIIIHHIECTBO, KOHKYPEHIINS, CHMONO03

SpycHOCTh pacTUTENBFHOTO COO0IECTBA

IInmeBble eIN U CETH

DKoJIoruuecKasi mupaMuia

KpyroBopor BewecTB U npeBpaleHuss JHEPTUU B SKOCUCTEME

Oxocucrema

Arposkocucrema

Buocdepa

Kpyrosopor yrnepona B 6uochepe

Buopaznoobpazue

I'moGanbHBIE 9KOJIOTHUECKUE TPOOITIEMBI

[locnencTBus AeATENFHOCTH YEI0BEKA B OKPY’KalOIIeH cpene

Buocdepa u genoex

3anoBeHUKY U 3aKa3HUKU Poccun

JlabopaTopHble M MPpaKTHYeCKHe PadoThI

BrlsiBiIeHNE aHTPONIOr€HHBIX U3MEHEHUH B DKOCHCTEMaX CBOEM MECTHOCTH

CocTaBreHue cxeMm repeiayy BEIeCTB U YHEPTHUH (IIeTIeH THTaHus)

CpaBHHUTENBHAS XapaKTEPUCTHUKA MIPUPOTHBIX SKOCHCTEM U arpOdKOCHCTEM CBOCH MECTHOCTH
HccnenoBanre u3MeHEeHHH B 9KOCHCTEMaX HA OMOJIOTMYECKUX MOJIENAX (aKBapUyM)
Pemenue sxonorndyeckux 3agad

AHaiu3 1 OLIeHKa MOCIEICTBHI COOCTBEHHOU AEATENHLHOCTH B OKPYXAIOLIEH cpelie, TI00aIbHbIX IKOJI0-
THYECKHUX MPOOJIEM U MyTeH UX peIIeHHS

IIpumepHBIe TeMBbI IKCKYpCHt

MHuoroo6pasue BunoB. Ce30HHBIE M3MEHEHHUS B IPUPOE (OKPECTHOCTH IITKOJIHI ).
MHoroo6pasue COpTOB pacTEHUI U TOPOJ| KUBOTHBIX, METOJABI MX BBIBEICHUS (CEICKIIMOHHAS CTaHIHS,
IJIEMEHHas )epMa WIN CEIbCKOX03SCTBEHHAS BHICTABKA).
EcTecTBeHHBIE 1 MCKYCCTBEHHBIE IKOCUCTEMBI (OKPECTHOCTH HIKOJIBI).
Pesepenoe epems — 10 gacos.



TPEBOBAHMUS K YPOBHIO
NOArOTOBKHU BBIITY CKHUKOB

B pesynomame usyuenus ouonozuu na 6azoeom ypoene yueHuK 00axuceH

3HATH /MOHUMATh

OCHOGHBIE NOJI0MHCeHUs OUOJIOTUYCCKUX TEOPHH (KJIeTouHas, 3BONIOIMOHHas Teopus Y.JlapBuHa); yue-
nue B.M.Bepuazckoro o 6uochepe; cymuocts 3akoHoB [.MeHerns, 3akOHOMEPHOCTEH N3MEHYHBOCTH;

cmpoeHnue 0uo102utecKux 00veKmog: KICTKU; TeHOB U XpOMOCOM; BUJIa U DKOCUCTEM (CTPYKTYpa);

CYUHOCHb OUOI02UYNECKUX HPOUeCcco8: PA3MHOXKECHUE, OTUIOJIOTBOPEHUE, JEHCTBUE MCKYCCTBEHHOTO U
€CTECTBEHHOT0 0TOOpa, GOPMHUPOBAHKE MPUCTIOCOOICHHOCTH, 00pa30BaHie BUAOB, KPYTOBOPOT BEIIECTB
U TIpeBpAaLICHUs SHEPTUHU B IKOCUCTEMaxX U Ouocdepe;

6KJ140 6blOAIOULUXCA YHEHbIX B PA3BUTHE OMOIOTUIECKON HAYKU;

6n0J10rn'{ec1cy10 TEPMHHOJIOTUI0O U CHMBOJIUKY,

yMeThb

00bACHAmMb: PONb OMOJIOTUU B (JOPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHMS; BKJAJ OHMOIOTHYECKHUX TEO-
puii B GopMUpOBaHHE COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHPA; €IWHCTBO )KMBOM U HEXKWUBOU
HPUPOJBL, POJACTBO JKUBBIX OPTaHU3MOB; OTPULATEIILHOE BIUSHUE AJIKOTOJIS, HUKOTUHA, HAPKOTUYECKUX
BEIIECTB Ha pPa3BUTHE 3apOJbIIIa YEJIOBEKa; BIMSHAE MyTareHOB Ha OPraHU3M YEIIOBEKa, DKOJIOTHIECKUX
(haKkTOpPOB Ha OPraHU3MBbI; B3aUMOCBS3H OPTaHU3MOB U OKPY>KAIOIIEH Cpeibl; MPUYHHBI SBOJIOIUH, N3Me-
HSIEMOCTH BHJIOB, HAPYIICHUH Pa3BUTHS OPTaHU3MOB, HACIIEIICTBCHHBIX 3a00JI€BaHUM, MyTalUid, yCTOM-
YUBOCTH ¥ CMEHBI 3KOCHCTEM; HEOOXOIUMOCTH COXPaHEHUs] MHOT000Pa3ysl BUAOB,;

pewiamp >SIEMEHTapHbIC OMOJIOTMYECKHE 3a/lau; COCTABIIATH IEMEHTApHBIC CXEMbl CKPEIIUBAHUS H
CXEMBI ITepeHOca BEIIECTB U IHEPTHH B IKOcHCcTeMax (IIeH MUTaHNA);

onucwvleams 0codeii BUIOB 110 MOP(OJIOrHISCKOMY KPUTEPHIO;

6blA6J1AMmb HpI/ICHOCO6J'I€HI/I$I OpraHu3smMoB K Cpeac OGI/ITaHI/IH, HUCTOYHUKHU MYTArcHOB B OKPY)KaIOHJGﬁ
cpeac (KOCBeHHO), AHTPOIIOICHHBIC U3MCHCHUSA B DKOCUCTEMAX CBOE MECTHOCTH,

CpasHueéambs: OMONIOrNYECKUE OOBEKTHI (XHMH“IﬁCKHﬁ COCTaB TeJl )KUBOW M HEKHUBOM IpUupoOabl, 3apOabI-
I 9€JIOBCKA U APYIUX MIICKONHWUTAIOMINUX, IMPUPOAHBIC SKOCUCTEMbBI U aIrpO3KOCHUCTEMbI CBOEHl MECTHO-
CTPI), IMPpOLCCChI (eCTeCTBeHHBIfI nu HCKyCCTBGHHBIﬁ OT60p, IOJIOBOE M OECIoNoe paSMHO)KeHI/Ie) n acjiaTb
BbIBOABI HAa OCHOBC CPAaBHCHUA,

AHAIU3UPOBAMb U OUEHUBAM b PA3TTMYHBIC THITOTE3bI CYITHOCTH KU3HH, TTPOUCXOXKISHUS )KU3HH U YeTI0-
BeKa, TII00abHBIE HKOJIOTUIECKHE TIPOOIEMBI U TTyTH MX PEIICHUs, TTOCIEACTBHS COOCTBEHHON JIEATENb-
HOCTHU B OKpY’KarolleH cpeje;

usyuams N3MCHCHUA B OKOCHUCTEMAX Ha OMOJIOTHYECKHUX MOACIIAX,

Haxooump wHDOpPMALMIO O OMONOTMYECKNX OOBEKTaX B PA3IMYHBIX HCTOYHUKAX (YYEOHBIX TEKCTaX,
CIPaBOYHUKAX, HAYYHO-TIOMYJISIPHBIX M3/IaHUSAX, KOMIBIOTEPHBIX 0a3ax JAaHHBIX, pecypcax MHTepHeT) u
KPUTHYECKH €€ OlICHUBATb;

HCNOJb30BaTh HpﬂOﬁpeTeHHl)le SHAHUA U YMCHUA B l'lpaKTPl‘leCKOﬁ AECATCJIbHOCTH U HOBceIlHeBHOﬁ
KU3HU J1JIA:

COOIO/IEHNsT Mep MPO(]UIAKTUKN OTPaBIECHUH, BUPYCHBIX M APYTHX 3a00JIeBaHUM, CTPECCOB, BPEIHBIX
MIPUBBIYEK (KypeHHE, AIKOTOJIN3M, HAPKOMAaHU ); MPaBIJI TIOBEEHUS B IPUPOJTHOM Cpere;

OKa3aHWs MMEPBOI MOMOIIH TIPH MPOCTYAHBIX M APYTHX 3a00JICBAHIIX, OTPABICHUH MMHIIEBEIMU TPOIYK-
TaMu;

OLCHKHU 3TUYCCKUX ACIICKTOB HCKOTOPBIX HCCIICAOBAaHUN B 00J1acTH OMOTEXHOIOTUU (KJ'IOHHpOBaHI/IC, uc-
KYCCTBCHHOC OHJ'IOZ[OTBOPCHI/IG).






