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Koaudukarop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOCHHUSI OCHOBHOI
o0pa3oBaTeIbHOI NMPOrpaMMbl cpeHero 0011ero 06pa3oBaHus U 3JIEMEHTOB
co/iep;KaHus 1151 IPOBeJeHHs eIMHOI0 roCyJapCTBEHHOI0 IK3aMeHa
no BUOJIOTUHN

Komndukatop mpoBepseMbIXx TpeOOBaHMII K pe3ylbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeIbHON IPOrpaMMBI CPEJHEro o0mero oOpa3oBaHHS H
9JIEMEHTOB COJIEPXKAHUS JUIS MPOBENEHHUS €AMHOTO T'OCYAapCTBEHHOTO YK3aMeHa
no Owomormm (mamee — KomM(HUKATOp) SBISETCA ONHUM U3 JOKyMEHTOB,
OIIPECIAIONINX CTPYKTYPY M COJIEpXKaHHE KOHTPOJBHBIX HM3MEPUTEIBHBIX
MmatepuanoB (manee — KUM). Komnbukatop sSBISETCS CHCTEMAaTH3UPOBAHHBIM
nepedyHeM TpOBepsIeMBIX TpeOOBaHWI K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNnbHON TPOTpaMMBI CPEAHEro o0mero oOpa3oBaHUS W JJIEMEHTOB
COZIEPXKaHMA, B KOTOPOM KaKIOMY OOBEKTY COOTBETCTBYET ONPEACTIEHHBIH KO,

Komudukarop mokasplBaeT MPEEeMCTBEHHOCTh MEXKIY  IMOJOKEHUSIMU
(henepanbHOTO TOCYIApCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa CPEIHEro OOIIEro
obpazosanms (nanee — ®PI'OC COO) (mprka3z MuHHCTEpcTBa 00pa3oBaHNs U HAyKH
Poccuiickoit ®enepanmu ot 17.05.2012 Ne 413 ¢ u3MEHEHUsIMH, BHECEHHBIMU
npukazamMu  MuHUCTEpCTBa 0O0pa3oBaHMs W Hayku Poccuiickoii  ®enepanuu
07 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, 0129.06.2017 Ne 613, mpukazamn
MunuctepctBa npocsemieHust Poccuiickoit ®enepanuu ot 24.09.2020 Ne 519,
or 11.12.2020 Ne712) wu  ¢deaepasbHOr0O KOMIIOHEHTa T'OCYAapCTBEHHOTO
00pa3oBaTeNIbHOrO CTaHAapTa CpefHero (MoJHOro) oomiero oOpa3oBaHMs (IIPUKa3
MunnobOpaszoBanus Poccwmiickoit  ®enmeparmu ot 05.03.2004 1. Ne 1089 «O0
YTBEPXKICHUN (peiepabHOTO KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa3oBaTENIBbHBIX
CTaHAApPTOB HAYaJIbHOTO OOIIEro, OCHOBHOIO OOIIETo U CpeiHero (MOJHOr0) 00IIero
o0pa3oBaHUs» C WM3MCHEHMSMH, BHECEHHBIMH IIpHKazaMu MHUHHCTEPCTBa
obpazoBanus u Hayku Poccuiickoit deneparuu ot 03.06.2008 Ne 164, ot 31.08.2009
Ne 320, or19.10.2009 Ne427, or10.11.2011 Ne2643, ot24.01.2012 Ne 39,
o1 31.01.2012 Ne 69, ot 23.06.2015 Ne 609, ot 07.06.2017 Ne 506) o Gronoruu.

Konugukarop coCTOUT U3 ABYX Pa3leiioB:

— pasgen 1. «IlepeyeHp TpOBEpsEMBIX TPEOOBAHUI K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTEeNIbHOI MpOrpaMMbl CpeAHEro oO0Iero o0pa30BaHUs IO
OHOIOTHIY;

— paznmen 2. «llepedeHb 3JEMEHTOB COJEPIKAHUS, TPOBEPIEMBIX Ha CIUHOM
rOCyIapCTBEHHOM 9K3aMEHE MO OHOJIOTHIY.

B komubukatop He BKIIOYCHBI TPeOOBaHMS K pe3y/bTaTaM OCBOCHUS
OCHOBHOW 00pa30BaTelIbHOM MPOTPaMMBI  CpeqHero oOImmero o0pa3oBaHUs
W DJIEMEHTBI COJCPIKAHUsI, NOCTIKCHHUE KOTOPBIX HE MOXET OBbITh MPOBEPEHO
B paMKaX TOCyJapCTBEHHOI HTOTOBOM aTTEeCTAIHH.
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Paspnea 1. Ilepeyens npoBepsieMbIX TPeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus 1o OHOJIOTHH

[lepeuenp TpeOOBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOHW 0O0pa3oBaTeNbHON NpPOrpaMMBl CpPEIHEro OOIero oOpa3oBaHUS MOKAa3bIBAET
MIPEEMCTBEHHOCTh TPeOOBaHMUH K YPOBHIO TIOATOTOBKHM BBHITYCKHUKOB Ha OCHOBE (heIepajbHOr0 KOMIIOHEHTA rOCYyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cpeaHero (moyiHoro) obmero oopa3zoBanus (0a30BbIN U MPOoGUIBHBINH YpoBHH) 10 6uonoruu u Tpedoanuit PI'OC COO k pe3ynbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOI MPOTPaMMBI CpeTHETO 00IIero 00pa3oBaHus, JOCTHKEHNE KOTOPBIX NpoBepsieTcs B xoae EI'D.

Tab6muma 1
Kon TpeOoBaHus K pe3yibTaTaM 0CBOEHNSI OCHOBHOI 00pa30BaTe/ILHON NPOrpaMMbl CpeiHero o01ero od0pa3oBanus, mpoBepsieMble
KOHTPOJIN- 3aJaHUSIMH IK3aAMEeHAIIHOHHOH padoThI
pyemMoro DeepajibHbII KOMIIOHEHT FOCYIapCTBEHHOT0 00pa30BaTeIbHOI0 PIr'ocC COO
TpeOoBaHus CTAHJAPTA CpeaHero (I0JHOro) o01ero 00pa3oBaHusA 0a308biil yposeHs VnyONEHNbLIL YPOBEHb
1 3HATH U ITIOHUMATD
1.1 MeTObl HAYYHOT0 MO3HAHMS; OCHOBHBIE MOJIO0KEHUsI OMOJIOTHYECKUX | — CHOPMUPOBAHHOCTh  Mpea- | CHOPMUPOBAHHOCTh  CHUCTE-
3aKOHOB, IPABUJI, TEOPHIi, 3aKOHOMEPHOCTE, TNIOTe3: CTaBJICHUW O POJIM U MecTe OW- | MBI 3HaHWW 00 oOmMX OWo-
1.1.1 METOJIbl HAYYHOTO TMO3HAHWS, MPHU3HAKU JKUBBIX CHCTEM, YPOBHH Opra- | OJIOTMM B COBPEMEHHOM Hayd- | JOTMYECKUX 3aKOHOMEPHOC-
HU3AIUH )KUBOW MaTepuu HOM KapTHUHE MHUPa; IOHUMAaHUE | TAX, 3aKOHAX, TEOPUSIX
1.1.2 OCHOBHBIE TIOJIOXKEHUS OMOJOTUYECKUX TEOpUM (KJIE€TOYHasi, XpOMO- | poau Ouonoruu B (opMUpO-
COMHasl, CHHTETUYECKasl TEOPHSI DBOJIOIIMHU, AHTPOIIOT€HE3a) BaHUU Kpyroszopa u (yHKLHO-
1.1.3 OCHOBHBIE TIOJIOKEHHSI YYEHHI (O MyTSX M HANpaBJICHUSX DBOJIOINWM, | HUTBHOH T'PAaMOTHOCTH Yelo-
H.W. BaBwoBa 0 T1eHTpax MHOTOOOpa3usi ¥ MPOUCXOXKICHHUsS | BCKAa Ui PEHICHUSA IIPAKTHY-
KyJbTYpHBIX pactenuii, B.M. BepHanuckoro o 6uocdepe) CCKHX 3a/1a4,
1.1.4 cymHocTh 3akoHOB (I'. Menpnens, cuemnenHoro HacnenoBanus T. Mop- | — BIAICHHC  OCHOBOIIOJIAraro-
raHa, TOMOJIOTMYECKHUX PsAIOB B HACIEACTBEHHON U3MEHUYUBOCTH, 3apobl- | LIUMH MOHATUAMMU U NPE/ICTaB-
IIEBOTO CXOJICTBA; OMOTCHETHYECKOTO) JICHUSIMH O KHBOH IpUpoje, e€
1.1.5 CYITHOCTh 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CLETUICHHOTO Haclieno- | YPOBHEBOH opranusanuu
BaHMS, HACJEIOBaHUS, CICINICHHOTO C IIOJIOM; B3aMMOJICHCTBHS IeHOB | Y 9BOJIIOLMH; YBCPECHHOC I0JIb-
U MX LUTOJOTMYECKHX OCHOB); IpaBwil (IomuHMpoBaHus I'. Menpens, | 30BaHUC OromornyecKoii Tep-
3KOJIOTUYECKON MUPAMHIBI) MHHOJIOTUEN U CUMBOJIMKO;
1.1.6 CYUIHOCTH THUTIOTE3 (YMCTOTHI TaMeT, IPOUCXOKICHUS )KU3HH, TPOUCXOK- | — BIAAIACHHC OCHOBHBIMH
JICHUSI 4eIIOBEKa) METOJIaMU Hay4HOT'0 TIO3HAHMSI,
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Kon TpeOoBaHusl K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero o0mero o0pa3oBaHus, NpoBepsieMble
KOHTPOJIN- 3alaHUSIMH YK3aMEeHAIlMOHHOH padoThI
pyemoro ®enepanbHblii KOMIOHEHT roCcy1apCTBEHHOI0 00pPa30BaTeIbLHOIO ProcC Coo
TpeOoBaHUs CTaHIAPTa cpeHero (IMO0JHOro) 001ero 0Opa3oBaHus 0a3086blil YPOBEHb VenyOnéHHbILL YPOBEHb
1.2 CTPOEHHE M MPU3HAKH 0MO0JIOTHYECKHX 00bEKTOB: UCIONIb3YEMBIMU TIpH  OMOJIO-
1.2.1 KJIETOK MPOKApHOT U SYKApHOT: XUMUYECKUN COCTaB M CTPOEHUE Opra- | THYECKHX HCCIIEHOBAHMSIX KH-
HOHUJIOB BbIX OOBEKTOB M HSKOCHCTEM:
1.2.2 T€HOB, XPOMOCOM, Ir'aMET ONMCaHKWE, U3MEPEHUE, MPOBE-
1.2.3 BMDPYCOB, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB LAPCTB | JICHHE HAOJIONCHUH; BBIsBIIC-
KUBOU MPUPOABI (PACTEHU, )KUBOTHBIX, TPUOOB U OAaKTEpuUil), yesoBeKa | HUC M OLICHKA aHTPOIOTE€HHBIX
1.2.4 BUJIA, TONYJISIIUI, 9KOCUCTEM M arpodKOCHCTEeM, buochepsl M3MCHEHHUH B IIPHpOJIE
1.3 CYIIHOCTh OMOJIOTHYEeCKHX NMPOLECCOB U SIBJICHHI:
1.3.1 OOMEH BEUIECTB M TMPEBPAIICHUS DSHEPrUM B KIETKE M OpraHu3Me,
(GoTOCHHTE3, TIACTUYECKMH M HHEpreTMdyeckuil oOMEH, IUTaHUE,
IbIXaHuE, OpO’KeHHE, XEMOCHHTE3, BBIJIEICHHE, TPAHCIOPT BEIIECTB,
pa3ApakKuMoCThb, pOCT
1.3.2 MHUTO3, MENO3, Pa3BUTHE I'aMET y LBETKOBBIX PACTEHHUU M ITO3BOHOYHBIX
KHMBOTHBIX
1.3.3 OIUIOAOTBOPEHUE Y IIBETKOBBIX PACTEHUN M MO3BOHOYHBIX >KHUBOTHBIX;
pasBUTHE U pa3MHOXKEHHME, WHIMBHUIYalbHOE pa3BUTHE OpraHHU3Ma
(oHTOTEHE3)
1.3.4 B3aUMOJICHICTBHE T€HOB; IIOJy4YeHHE TeTepo3Mca, MOJIMILIOUIOB,
OTJANIEHHBIX THOPHUIOB; JEMCTBHE HCKYCCTBEHHOTO 0TOOpa
1.3.5 JeWCTBUE JBIKYILEro U CTaOMIM3UPYIOIIEro 0TOOpOB, reorpaduueckoe
U 3KOJIOTMYECKOe BU1000pa30oBaHUE, BIMSIHUE 3JIEMEHTapHBIX (aKTOPOB
3BOJIOLMM HA TeHO(OHA mOMmyssuud, (HOPMUPOBAHHS MPHUCIIOCOO-
JIEHHOCTH K Cpejie OOuTaHus
1.3.6 KPYTOBOPOT BEILECTB M NPEBPALICHUs SHEPIMHM B 3KOCUCTEMax M OHo-
cdepe, sBoonust dbuocheps
1.4 COBPEMEHHYI0 0MO0JIOTHYEeCKYI0 TePMHUHOJIOTMI0 U CUMBOJIMKY IO LU-

TOJIOTHH, TCHETUKE, CCICKIIMH, 6I/IOT6XHOJ'IOFI/II/I, OHTOI'CHE3Yy, CUCTEMATU-
K€, OKOJIOTHH, 5BOJIFOLINH
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Kon TpeOoBaHusl K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero o0mero o0pa3oBaHus, NpoBepsieMble
KOHTPOJIN- 3alaHUSIMH YK3aMEeHAIlMOHHOH padoThI
pyemoro ®enepanbHblii KOMIOHEHT roCcy1apCTBEHHOI0 00pPa30BaTeIbLHOIO ProcC Coo
TpeOoBaHUs CTaHIAPTa cpeHero (IMO0JHOro) 001ero 0Opa3oBaHus 0a3086blil YPOBEHb VenyOnéHHbILL YPOBEHb

1.5 0COOCHHOCTH OPraHHM3Ma 4YeJIOBeKa, €ro CTPOCHUs, XH3HeIeATellb-

HOCTH, BBICIICH HEPBHOU ACSATENbHOCTH U ITOBECHUS
2 YMETb

2.1 00bSACHATH: — cOpMHPOBAHHOCTh  Tpeld- | — CHOPMUPOBAHHOCTH CHCTE-

2.1.1 pOJIb OMOJIOTMYECKHUX TEOPHH, 3aKOHOB, MPHUHIIUIOB, TUIOTE3 B (pOpMH- | CTABIEHUH O PpOAM M MecCTe | Mbl 3HaHUH 00 oOmux Omo-
POBaHMH COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHbBI MUpa OMOJIOTMM B COBPEMEHHOH | IOTHUECKUX  3aKOHOMEPHO-

2.1.2 CIMHCTBO JKMBOW M HEXHUBOM MPUPOMBI, POJACTBO, OOIIHOCTH MpO- | HAYYHOW KapTHHE MHpA; MOHM- | CTAX, 3AKOHAX, TCOPHSX;
UCXOXKICHUS KUBBIX OPTaHM3MOB, DBOJIOLMIO PACTEHUM M JKMBOTHBIX | MAHHE ponu Ouonoruu B (op- | — cGOpMUPOBAHHOCTL  yMe-
UCMOJIb3ysl OMONIOTHYECKHE TEOPUH, 3aKOHbI U IPAaBUJIA MHUPOBaHHUU Kpyro3opa v (pyHK- | HUI UCCIIe0BaTh U aHAJIU3U-

2.1.3 OTpHULATCIBHOC BIMSIHUC aJIKOI'0JII, HUKOTHHA, HAPKOTUYCCKUX BEIICCTB LHMOHAJILHOM IPaMOTHOCTH | pOBAaTh OMOJIOTHMYECKUE OOB-
Ha pa3sBUTHE 3apoplllla YEJIOBEKA; BIUAHHE MYTAarcHOB Ha OpraHusM | YCJIOBCKa UId PCIICHHA NIPAK- | CKThl U CHCTCMBI, OOBACHATH
YeloBeKa TUYECKUX 3a/1ay; 3aKOHOMEPHOCTH  OMOJIOTH-

2.14 MPUYUHBl HACIEJACTBEHHBIX M HEHACJIEJCTBEHHBIX W3MEHEHUMW; Ha- | — BJAJCHUC  OCHOBOIOJIAraro- | YeCKMX TIPOLECCOB M sBJIC-
CJICICTBEHHBIX 3a00JICBaHUM, TCHHBIX M XPOMOCOMHBIX MYTaIlUi IIMMHU TOHATHAMM U NPEACTaB- | HUH;, TPOTHO3MPOBATL  I10-

2.1.5 B3aMMOCBS3U OpPraHMW3MOB, YEJIOBEKAa M OKPY’)KAIOIIeH cpenbl; mpuuuHbl | JICHUAMH O KHBOH IpUpoJe, e€ | CIEACTBHSA 3HAYNMBIX OHOIIO-
YCTOWYMBOCTH, CAMOPETYJISIIUKM, CAaMOPA3BUTHS M CMEHBI 3KOCUCTEM; YPOBHEBO OpraHM3alUU | THYSCKUX HCCIICOBAHUM;
HEOOXOUMOCTh COXPAHEHHS MHOTOOOpa3usi BHUJOB, 3aIWTHl OKpyka- | 1 9BOIIONMH; YBEPCHHOC IOJIb- | — BIAICHUC YMCHHUAMHU BbI-
folLeii cpejibl 30BaHHE OWOJIOTHYECKON Tep- | NBUTaTh TMIIOTE3bI HA OCHOBE

2.1.6 PHYMHBI 9BOJIONMA BHJIOB, 9eTOBEKa, OHOC(EpHI, €IMHCTBA denoBe- | MMHOIOTHEH M CUMBOJIMKOM; 3HaHHMiT 00 OCHOBOMOJIArao-
YECKUX pac — BJIaJICHUE OCHOBHBIMHU METO- | IIMX OMOJIOTHYECKUX 3aKOHO-

2.1.7 MECTO W POJIb 9YeJOBeKa B MPHUPOJC; POACTBO YENOBEKa ¢ MileKomura- | A@MH HAYHHOTO TIO3HAHWA, MC- | MEPHOCTAIX M 3aKOHAX, O MPO-
IOIMMH )KUBOTHBIMH, POJIb Pa3JIMYHBIX OPraHU3MOB B JKH3HH YEJIOBEKa MOJB3YEMBIMH  TIPH  GMOINOTH- | HCXOXICHUH M CYIIHOCTH

2.1.8 3aBHCHMOCTb 3I0pOBbSl YEIOBEKA OT COCTOSHWS OKpYXKaomeil cpeppr; | 1SCKAX MCCIENOBAHMAX JKUBBIX | KH3HH, IIOOA/ILHBIX H3MEHE-
NpOSBJICHHE HACTE/ICTBEHHBIX 3a00JIeBaHuii, IMMyHHTeTa y denoBeka; | COPEKTOB H OKOCHCTEM: OTHCA- | HHAX B GuOC(epe; npoBepsTh
POJIL TODMOHOB 1 BUTAMHHOB B OPraHH3Me HHE, W3MEPEHHE, MPOBEICHNUE | BBUIBMHYTHIC TMIOTE3bI JKC-

2.2 YCTAHABJIMBATE B3AHMOCBSI3H: HaOII0ICHUH; BBISIBIICHHE | IEPUMEHTAILHBIMU cpen-

2.2.1 cTpoeHns ¥ (YHKIHI MOJEKYN, OPraHOMIOB KIETKH; IUIacTHdeckoro | 1 OHNCHKA aHTPOMOICHHBIX H3- | CTBAMH, (opmymmpyst nenb

H SHEPICTUICCKOI'O O6MCHa; CBCTOBBIX U TCMHOBBIX peaKI_[I/Iﬁ (1)OTOCI/IHTG38.

MEHEHUU B IPUPO/IE;

HCCIICIOBAHNS;

1 . v
TpeboBanue, BkIrouéHHOE B DenepanbHblii KOMIIOHEHT TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa OCHOBHOTO 00IIeTro 00pa3oBaHUsI IT0 OHMOIOTHH.
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Kon TpeOoBaHusl K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero o0mero o0pa3oBaHus, NpoBepsieMble
KOHTPOJIN- 3alaHUSIMH YK3aMEeHAIlMOHHOH padoThI
pyemoro ®enepanbHblii KOMIOHEHT roCcy1apCTBEHHOI0 00pPa30BaTeIbLHOIO ProcC Coo
TpeOoBaHUs CTaHIAPTa cpeHero (IMO0JHOro) 001ero 0Opa3oBaHus 0a3086blil YPOBEHb VenyOnéHHbILL YPOBEHb
2.2.2 JIBIDKYIIUX CHJT SBOJIIOIIMU, TyTEH W HANPaBJICHUN SBOJIIOIUU — c(opMUPOBAaHHOCTh YMEHHH | — BJIaJICHUE METOJaMH CaMO-
2.3 pemiaTh 3aJa4d  Pa3HOW CIIOKHOCTH TI0 IIMTOJOTHWH, TEHETHKE | OOBACHITH pPE3yJbTaThl OMO- | CTOSTENBHOH  MOCTaHOBKH
(cOCTaBIATh CXEMbI CKPEIIMBAHUsI), KOJIOTHH, BOITIOLUU JOTMYECKUX  JKCIIEPUMEHTOB, | OMOJIOTUYECKUX  DKCIEpH-
24 COCTABJISATH CXEMbI IIEPEHOCA BELIECTB U SHEPTHH B DKOCHCTEMaX (LN | PEIIaTh 3JIEMEHTAPHBIE OMOJIO- | MEHTOB, ONMCAHMs, aHAIN3a
IIUTAHUS, TUIIEBbIE CETH) TMUYECKHUE 3a]1auH; U OLEHKH JOCTOBEPHOCTH
2.5 pacno3HaBaTh M ONUCHLIBATD: — C(l)OpMI/IpOBaHHOCTB co0cCT- MOJIYUCHHOT' O pE3yJIbTaTa
2.5.1 KJIETKH PaCTEHHUM U JKUBOTHBIX BCHHOM TIO3MIMU IO OTHOLIE-
2.5.2 oco0elt Bujia Mo MOp(HOIOrHIECKOMY KPUTEPUIO HHIO K OHOJI0OrHYecKoii nHpop-
253 OHOIOrHYEeCKHEe 0OBEKTHI M0 HX H300PKEHHIO W TPOLECCaM HX JKH3He- | MALMH, TIOTy4aeMOH M3 PasHBIX
NeATeTbHOCTH UCTOYHHUKOB, K TJI00AJIBHBIM
254 9KOCHCTEMBI M arPOIKOCHCTEMBI OKOJIOTHYECKMM  IpobiIemMam
2.6 T p— U Iy TSM UX PEIICHUs
2.6.1 OTJINYUTENbHBIC IPU3HAKU OTAEIBHBIX OPraHU3MOB
2.6.2 NpUCIIOCOOIEHNUsT Y OpPraHu3MOB K cpene oOuTaHus, apoMop¢o3bl
Y MJIMOAJIANTAIINH Y PACTEHUI U )KUBOTHBIX
2,63 abuoTnyeckue M OMOTHYECKHE KOMIIOHEHTBI SKOCHCTEM, B3aHMOCBS3H
OpPraHU3MOB B SKOCUCTEME, AaHTPOIIOT€HHbIE H3MEHEHHUS B SKOCUCTEMAX
2.64 HCTOYHUKH MYTAareHOB B OKpY’Karollel cpesie (KOCBEHHO)
2.7 CPaBHMBATh (M 1eJ1aTh BbIBO/AbI HA OCHOBE CPABHEHMN):
2.7.1 Onosornueckne OObEKTHI (KIETKH, TKaHU, OPTaHbl U CHCTEMBI OPTaHOB,
OpPraHu3Mbl PACTEHUH, MXUBOTHBIX, I'PUOOB U OAKTEPH, HKOCHCTEMBI
1 arpo3KOCUCTEMBI)
2.7.2 IpoIiecchl U siBJIeHUs (OOMEH BEIIECTB Yy paCTEHHM, )KUBOTHBIX, YEJIOBEKA,
IJIACTUYECKUHN M SHEPreTUYecKuil 0OMeH; JOTOCHUHTE3 U XEMOCHUHTE3)
273 MHUTO3 M MeHo03, Oecrnojoe M IMOJOBOE PAa3MHOXKEHHUE, OIUIOJOTBOPEHUE
Y paCTeHHWH M )KMBOTHBIX, BHEIIIHEE ¥ BHYTPEHHEE OILUIOIOTBOPECHUE
2.7.4 (opMBI €CTECTBEHHOTO O0TOOpPA, HCKYCCTBEHHBIM U €CTeCTBEHHBII 0TOOp,

CrocoObl BUI000pa30BaHus, MaKpO- U MUKPOIBOJIIOLHIO, IIyTH U HaIlpaB-
JICHUS 3BOJIOLUU
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Kon TpeOoBaHusl K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero o0mero o0pa3oBaHus, NpoBepsieMble
KOHTPOJIHU- 3a/IaHUSIMU JK3aMeHAIMOHHOI padoThl
pyemoro ®enepanbHblii KOMIOHEHT roCcy1apCTBEHHOI0 00pPa30BaTeIbLHOIO ProcC Coo
TpeOoBaHUs CTaHIAPTa cpeHero (IMO0JHOro) 001ero 0Opa3oBaHus 0a3086blil YPOBEHb VenyOnéHHbILL YPOBEHb
2.8 onpeieaaTb  NPUHAUIEKHOCT  OMOJIOTMYECKMX  OOBEKTOB K
orpeIeNéHHON ccTeMaTHYecKor rpymme (kiaaccudukanus)
2.9 AHAJTM3HPOBATH:
29.1 pa3IUyYHbIe TUIIOTE3bI CYIIHOCTH XKU3HU, IPOUCXO0KIECHUS )KU3HH, Pa3HBIX
IpyNIl OPraHU3MOB M 4YeNOBEKa, YEJOBEUECKUX pac, 3BOJIIOLHUIO Opra-
HU3MOB
29.2 COCTOSIHUE OKpYXarolleil cpenibl, BAUsSHUE (HaKTOPOB PUCKA Ha 3/10pPOBbE
YeJlOBeKa, TOCIEACTBHS JESATEIBHOCTH 4YellOBEeKa B OJKOCHCTEMaX,
rio0aibHbIe aHTPOIIOTeHHbIE U3MEHEHUsI B Onocgepe
293 pe3yabTaThl  OMOJIOTMYECKUX JKCIIEPUMEHTOB, HAOMIOJEHUNA 1O UX
OIMCAaHMIO
3 UCHOJb30BATh MNPUOBPETEHHBIE 3HAHUA U YMEHMUS
B IPAKTUYECKOM JEATEJIBHOCTH M MMOBCEIHEBHOM
KU3HU
3.1 IJISE 000CHOBAHHUSA:
3.1.1 MpaBWJI MOBEJEHHUS B OKPY KAIOIIEH cpeie
3.1.2 Mep NpOoQWIAKTUKU: PACHPOCTPAHEHUsI 3a00JIEBaHUM, BBI3BIBAEMBIX
pacTeHUsIMH, KUBOTHBIMHU, OakTepusiMH, rpudamMu U BUPyCaMH; TpaBMa-
TU3Ma, crpeccoB, BUY-uHdpexnuu, BpeaHBIX MpHUBBIYEK (KypeHHe,
aJIKOTOJIN3M, HAPKOMAHUs); HapyIIEHUS OCaHKH, 3pEHMs, CllyXa; 3apa-
KEHUs1 MTHPEKIIMOHHBIMHU U IPOCTYAHBIMU 3200JI€BaHUAMU
3.13 OKa3aHMs MEepPBOM MOMOIIM PU TpaBMax, MPOCTYAHBIX U APYTuX 3abosie-
BaHUSIX, OTPABJICHUN MHUIIEBBIMU MPOTYKTaAMHU
3.14 CIOCOOOB BBIPAIMBAHUS U PA3MHOXKEHUS KyJbTYPHBIX PacTeHUH MU J0O-

MalllHMX )XMBOTHBIX, YXO044 34 HUMHA
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Pa3nen 2. [lepedens 3J1eMEHTOB cOep:KaHHUsl, MPOBePsieMbIX HA eTHHOM rOCYAaPCTBEHHOM JK3aMeHe M0 OHO0JI0run

[lepedyeHn 3meMeHTOB cojepikaHus, mpoBepsieMbix Ha EI'D mo OGumosoruu, 1eMOHCTPHPYET MPEEMCTBEHHOCTh ColepykaHus paszzaena «O0s3aTenbHbIN
MUHHMYM COJIEp’KaHUsS OCHOBHBIX 00pa3oBaTENbHBIX MpOrpaMm» (enepaabHOro KOMIOHEHTa TOCYAapCTBEHHOTO 00pa30BaTENBbHOIO CTAaHAAPTa CPEIHEro
(moxHOTO) 00IIeT0 00pasoBanus u [IpumepHOil OCHOBHOI 00pa30BaTENbHON IPOrpaMMBbI CpEAHETO 001Iero oopazoBanus (0qo0peHa pernienueM (enepanbsHOro
y4e0HO-METOIMIECKOTO 00bEIMHEHUS 110 00IIeMy 00pa3oBaHuio (poToko oT 28.06.2016 r. Ne2/16-3)).

BUOJIOTUS, 11 knace. 8/ 19

Tabmuua 2
Kon Kon DJIeMEeHTHI COoJlep:KaHNsl, TPOBepsieMble 3aJaHUSIMH IK3aMEHALMOHHOI padoThl
pasaejia | KOHTPO- DenepajbHbIH KOMIIOHEHT FOCY1apCTBEHHOI 0 Haymuue no3unmii ®K I'OC 8 IIOOII COO
JIIPYeMoro 00pa3oBaTeILHOIO CTAHIAPTA CPeIHero (MOJHOTr0) 0a3086biil yposeHs VenyOnNéHublll YPoseHb
3JIeMEeHTa 0o01ero oo0pazoBaHus
1 BuoJiorusi kak Hayka. MeToAbl HAYYHOI0 MO3HAHUS Buosiorusi Kak KOMILIEKC HAYK O KHBOW pupojae

1.1

buonorus kak Hayka, €€ TOCTH)KEHUS, METO/bI TIO3HAHUS
*UBOMH mpuponsl. Ponp Ouonoruum B opMupoBaHUM
COBPEMEHHOM €CTeCTBEHHOHAY4YHON KapTUHbBI MHpa

buonorns kak KOMIIIEKCHAS

HayKa, METOJIbl HAYYHOTO
MO3HAHUS,  HCIIOJIb3YEMbIE
Onosorum. Cosepemennvie

Hanpaenenus 6 OuonO2UU’.
Ponp Ouonoruu B opmupo-
BAHMM COBPEMEHHOM Hay4-
HOW KapTHUHBI MHpA, MPAKTH-

buonorusg kak KOMIUIEKCHAas HaykKa.
CoBpeMeHHbIC HampaBieHUs B OHO-
norud. CBs3p OHMONOTMH C JPYTHMHU
HayKkamu. BrinosnHeHue 3akoHOB (u-
3UKH U XUMHH B )KuBOM npupone. Cun-
me3 ecmecmeeHHOHAYYHO20 U COYUO-
2YMAHUMApHO20 3HAHUA HA  CO6pe-
MEHHOM dmane pa3eumus YUueUIU3AYUU.

[IpakTrueckoe 3HaYCHHE omosmo-

YyecKkoe 3HaueHue OHOJIOrHU- N
9 TUYECKUX 3HaHUU. MeToabpl HayyHOro
HCCKUX SHAHUH MO3HAHUSA OpraHUYeCcKOro Mupa.
DKCNepUMEHTAIbHBIE METONbI B OHO-
JIOTUM, CTaTUCTHUYEeCKas 0OpaboTka

JTaHHBIX

1.2 VYpoBHeBas opranuzanus W dBomonusa.  OcHOBHbIE | bronornyeckue cucreMsl Kak | bruojornueckue cUCTeMbl Kak MPEeAMET
YPOBHH OpraHu3anuu JKUBOH MMpupoAbI: KHCTO‘-IHI:I?I, OpeaMET U3YUCHHUSI OHOJIOTHU HU3y4dYCHUA OHOJIOTHUH. OCHOBHEBIE

OpraHMU3MEHHBIH, MOMYJIALNOHHO-BUIOBOM, OHOTEOIeHO-
TU4Yeckuil, OuocdepHsii. buonornueckue CcHUCTEMBI.
OO0mue npu3HaAKU OHOJIOTHYECKUX CHCTEM: KJIETOYHOE
CTPOCHHE, OCOOEHHOCTH XHUMHYECKOTO COCTaBa, OOMEH
BEIIECTB U TPEBpAICHHS] SHEPTUU, TOMEOCTa3, pas-
JIPaKUMOCTb, NBIDKEHUE, poct u pa3BuTHE,
BOCITPOM3BEJICHUE, HBOJIIOIUS

MPUHIMITE  OpraHu3anuu U QyHKIHO-
HUPOBAHUSI OHOJOTUYECKUX CHCTEM.
buonocuueckue  cucmemvr  pazuwvix
yposHel opeanuzayuu. I'MmoTe3pl U Te-
OpHH, UX POJIb B POPMHUPOBAHUU
COBpPEMEHHOM €CTECTBEHHOHAYYHOM
KapTUHBI MUPA

2
31ech U Janee KypcuBOM 0003HaYCHBI AUAAKTHUECKHE eTUHNIBI, cooTBeTcTBYIomME B [IOOIT 010Ky pe3yapTaToB « BBITYCKHHMK MOJTYYUT BO3MOKHOCTD HAYUHUTHCS.
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BUOJIOT U, 11 knace. 9/ 19

Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pasaesia | KOHTPO- DenepajbHbIi KOMIIOHEHT TOCYy1apCTBEHHOI0 Hamnuue nosummii ®K I'OC B ITIOOII COO
JINPyeMOro 00pa30BaTeIbHOIO CTAHAAPTA CPeIHero (IOJHOr0) 0a308biii yposeHs VenyONEHNbILL YPOBEHb
3J1eMeHTa o0uero od0pa3oBanus
2 KieTka kak 0HoJIOTHYeCKasi CHCTeMA CTpyKTypHBIe H (PYHKIHOHAJBbHbIC OCHOBBI KU3HH
2.1 CoBpemenHast ~ KkjierouHas Teopus, e€ ocHOBHbIE | Llutonorus, metonsl wnuto- | Kletka — cTpykTypHas u (yHKIHO-
MOJIOXKEHUSA, PpoJib B GOPMHUPOBAHUU  COBPEMEHHOM | jjoruu. Posib KJIETOYHOHM Teo- | HajbHAs eJUHULA OpraHusma. Paszeumue
€CTECTBEHHOHAYYHOW KapTHHbI MHpa. Pa3BuTHve 3HaHUI | pun B CTaHOBIEHUM COBpe- | yumoaocuu. COBpEMEHHBIE METO/bI U3Y-
o kieTke. KileToyHoe cTpoeHue OpraHu3MOB — OCHOBA | MGHHOM  €CTECTBEHHOHayu- | ueHMs KieTku. Knerounas teopus B cBe-
€IMHCTBAa OPraHUYECKOr0 MHPA, JOKA3aTEIbCTBO POACTBA | HOM KapTHHBI MUpa T€ COBPEMEHHBIX IaHHBIX O CTPOCHHUH
’KMBOH NMPUPOJIBI u QyHKIMAX KIeTKU. Teopus cumbuo-
2ene3a
2.2 Mmuoroobpaszue kietok. I[IpokapuoTel u dykapuothl. | KimeTku mnpokapuor u 3yka- | OCHOBHBIE OTJIMYMTEBHBIE OCOOCHHOCTH
CpaBHUTENbHAs XapaKTEpUCTUKA KIETOK PACTEHUH, | pUOT KJIETOK MPOKapuOT. OTINUUTENBHBIE OCO-
KUBOTHBIX, OaKTEpHii, TpHOOB OCHHOCTH KJIETOK 3YKapHOT
23 XHMMHYECKUHI COCTAB KIETKH. MaKpo- ¥ MUKPOJIEMEHTHL. | MOJIeKyIspHbIE OCHOBBI | MoIeKysIpHbIC OCHOBBI JKU3HU.
B3anMocBs3b CTpoeHMS U (YHKIMH HEOpPraHMYecKHx, | xu3Hu. Heopranmueckue Be- | MaKpOdIeMEHTB | MHKPO3ICMCHTBIL.
U OPraHWYeCKUX  BemecTB  (O€JIKOB, HYKICHHOBBIX | IECTBA, ux 3Hauennme. | HI€OPraHMYecKue BemecTsa. Boma, ed

KHCJIOT, YTJIE€BOAOB, TUMUI0B, AT®), BXOIAIINX B COCTaB
KJICTKHU. POHL XUMHNYCCKUX BCIICCTB B KJICTKC
Y OpraHu3Me YeJIOBEKa

Opranundeckue BemiecTa (yr-
JICBOJIBI, TUTIUABI, OCIKH, HY-
KJIICUHOBBIE KHUCIOTHI, AT®)
U uUX 3HadyeHue. buononu-
Mepbl. /[pyeue opeanuueckue
eeujecmaa Kiemku.

Hanomexnonoeuu 6 buonocuu

pons B KuBOW mpupone. ['mapo-
¢wibHOCTE W THAPOPOOHOCTE. Porb
MUHEPaAIbHBIX coJien B KIJIETKE.
Oprannyeckue  BEIIECTBA, IOHATHE
O PETYJISIPHBIX M HEperyJsapHbIX Ouo-
nonumepax.  yraeoisl. MoHocaxa-
pUAbI, OIUrocaxapuabl U IHOJUCaXapu-
apl. DyHKOMM  yIUIEBOAOB. JIMIUABI.
OyHKImy JunuaoB. benkn. OyHKIUu
O0enkoB. MexanusM jaeictBusa  Qep-
MeHTOB. Hykiiennossie kucnotsl. JIHK:
CTPOEHHE, CBOICTBA, MECTOIIOJIOKECHHUE,
¢yukoun.  PHK:  ctpoenme, Bumpl,
¢byskmmuu. AT®: crpoeHue, GyHKINN.

Jlpyrue  opraHudeckue  BelIEeCTBa
kieTkd. HanoTexHosmoruu B 61onorun
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Komudukarop EI'D 2022 r. BUOJIOI'UA, 11 xmace. 10/ 19
Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pasaesia | KOHTPO- DenepajbHbIi KOMIIOHEHT TOCYy1apCTBEHHOI0 Hamnuue nosummii ®K I'OC B ITIOOII COO
JINPyeMOro 00pa30BaTeIbHOIO CTAHAAPTA CPeIHero (IOJHOr0) 0a308biii yposeHs VenyONEHNbILL YPOBEHb

3J1eMeHTa o0uero od0pa3oBanus
2.4 Crpoenue KieTkd. B3ammocesisb crpoenus u (yHkimii | OCHOBHBIE YacTd W opraHo- | OCHOBHBIE YaCTH U OPTaHOMIbI KJIETKH.
4acTeN U OPraHOUIOB KIIETKH — OCHOBA €€ IIETOCTHOCTH Wbl KJIETKH, UX QyHKIIUU Ctpoenne u GyHKIHH OHOIOTHYCCKUX
MeMOpaH. Huronna3zma. SAnpo.
Crpoenne u (QYHKIMH XPOMOCOM.
MemOpaHHbIe u HEMEMOpaHHbIE
opranoubl. [{urockener. BkiatoueHus
2.5 OG6MeH BelIeCTB W MpEBpAlICHUS dHEpruM — cBoiicTBa | JKusHenestenbHOCTh KieTku. | KileTOUHbI#H MeTabO0IH3M.
JKMBBIX OPTaHM3MOB. DHEpreTHueckuii oOMeH U mmia- | Ilnactuuecknmii o6meH. ®oro- | PEPMEHTATUBHBIM XapaKTep peaKiui
CTUYECKUM OOMEH, MX B3aMMOCBS3b. CTaguM >HEpre- | CUHTE3, XEMOCUHTE3. DHEpre- oOMeHa Bemgcm. A 69Tam’1
THYeCKoro ooMeHa. bpoxenue u npixanue. oTocuHTE3, | THUECKHI OOMEH OHCPreTMHCCKOro 0OMECHA. ASPOOHOC H
aHa’poOHOE JbIxaHue. Poilb KIIETOYHBIX
ero 3HaueHue, KocMuueckas poib. Das3bl (HoTOCHHTE3A.
C OpraHOUIOB B nporeccax
BETOBBIE U TEMHOBBIE pEaKIUH (POTOCHHTE3a, UX SHEPreTHIECKOTo 06MeHa. ABTOTPOQEI
B3aMMOCBS3b. XE€MOCHUHTE3. POJIb XEMOCHUHTE3UPYIOLINX u rereporpods. dotocuuTes. Dasbl
Oakrepuil Ha 3emie ¢dorocuHTe3a. XEMOCHHTE3
2.6 lenerndeckas  uHbopMmaumss B Kiuertke.  lenbl, | Xpanenue, mepemaua u pe- | Hacnenctsennas wuHpopmanms u e
FEHETHMYECKUH KOJ M €ro CBOMCTBAa. MaTpuyHbli | anM3alus  HAClIEACTBEHHOMW | PCAIM3ANA B - KIICTKC. I'enernyeckuit
XapakTep peakuuii OuocuHTe3a. buocuHTe3 OGenka W | uHpopMamum B Kierke. | KOA, €rO CBOWCTEA. BBOJCHOHH’I Hpea-
HYKJIEMHOBBIX KHCJIOT Tenernueckuii kox. I'ew, re- | STABICHHH O - TCHC. OBpCMCHHBIC
IIPEICTABICHUSI O TI€HE U TIEHOME.
HoM. buocunTes 6enka. [ eno- B
B MOCHHTE3 Oenka, peaklUuu MaTpHhy-
MUKA. GIUAHUE HAPKOCEHHBIX | yorg  cunTesa. Perynsmms  paboThl
eewecme Ha npoyeccsl | reHoB W MPOIECCOB OOMEHA BEIIECTB
6 Kllemke B KiIeTKe. ['eHHas WH)XKEHEpHUs, TEHO-
MUKa, npomeomuka. Hapywenue oOuo-
XUMUYECKUX Npoyeccos 8 Klemke noo
BIUAHUEM MYMA2EHO8 U HAPKO2EHHBIX
sewecms
2.7 KieTka — reHeTudeckasi eIMHMIIA KHBOTO. XpoMocoMbl, | KieTounsii mukit: wHTepdasa | Knerounsiit nukn: uHTepdasza u Jne-

ux crpoenue (popma u pasmepsl) U ¢yHkuuu. Yucno
XpOMOCOM M HMX BHAOBOE IMOCTOSHCTBO. ComaTtHdeckne
U TIOJIOBbIE  KJETKH. JKU3HEHHBI LMK  KJIETKH:
uHTepdaza U MUTO3. MHUTO3 — NeNIeHHE COMATHUYECKHX

u jpeiaeHue. MUTo3 u Mmeiios,
nx 3HaueHue. CoMaTHUYECKHE
" IIOJIOBBIC KJICTKH

JeHre. MUTO03, 3HaYeHUE MHTO3a, (a3bl
muTo3a. CoMaTHdecKue H ITOJIOBBIC
KIeTku. Meiio3, 3HaueHne Meiiosa, ¢a3sl
Meiio3a. Meiio3 B KH3HEHHOM IIMKIIE
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Komudukarop EI'D 2022 r. BUOJIOI'UA, 11 xmace. 11/19
Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pasaesia | KOHTPO- DenepajbHbIi KOMIIOHEHT TOCYy1apCTBEHHOI0 Hamnuue nosummii ®K I'OC B ITIOOII COO
JINPyeMOro 00pa30BaTeIbHOIO CTAHAAPTA CPeIHero (IOJHOr0) 0a308biii yposeHs VenyONEHNbILL YPOBEHb

3J1eMeHTa o0uero od0pa3oBanus
KJIeToK. Meiio3. @a3pl MHUTO3a M Meno3a. Pa3zButue opranusmMoB. POpMUPOBAHUE IOJIOBBIX
IIOJIOBBIX KJIETOK y PAacTeHHM M JKUBOTHBIX. [leneHue KJIETOK y [BETKOBBIX pPAacTCHUH U
KJIETKM — OCHOBa pOCTa, DPAa3BUTHUA U Pa3sMHOXKECHUS MIO3BOHOYHBIX JKUBOTHBIX. Pecynayus
opranusmoB. Ponb Melio3a u MuTO3a Oenenus K1emox, HapyuweHus pe2yisayuu
Kak npuuuna 3aooneéanuii. Cmeonogvie
KIemKu
3 Oprannsm Kak 0M0JIOTHYECKAs CHCTEMA Opranuszm

3.1 Pa3zHoo0pasie OpraHu3MOB: OIHOKIETOYHbIE M MHOrO- | Opranusm — emunoe nenoe. | OCOOEHHOCTH OJHOKIETOYHBIX, KOJIO-
KJIETOYHBIE; ABTOTPOQBI, TeTepoTpodbl, a’poObl, aHa- | KuszHeneaTensHocTh  opra- | HAAIBHBIX W MHOTOKIETOYHBIX ~Opra-
9poGbI HusMa. Perymsuus (yHkiuii | HU3MOB. B3auMocBsa3p  TkaHel, op-
OpraHm3Ma, TOMEOCTa3 raHoB, CHUCTEM OpraHOB KaK OCHOBa
LEJI0CTHOCTU opraHuzMa. (OCHOBHbIE
IPOILIECChl, MPOMCXOJAIUE B Opra-
HU3ME: T[UTaHWE M THIIEBapeHHe,
JIBYKEHHE, TPAHCIIOPT  BEILECTB,
BBIICJIEHUE, PaA3JPa)KUMOCTh, PETYIIsI-
uuss  y opranusmon. [loxnepxanue
roMeocTasa, IpUHLIUI 00paTHOH CBS3H
3.2 Bocnpoussenenue opranusmos, ero 3HaueHue. Crnoco6sl | PasmHoxenne  opranusmoB | PasmHo)keHue opranusmoB. becrnoinoe
pa3sMHOXKEHHUs, CXOJICTBO M Pa3jIMuue MoJoBoro u Oecno- | (6ecronoe u mnososoe). Cno- | M OJIOBOE  pa3MHOKeHHe.  J[BoitHoe
Joro pasMHOXeHus. OTIIOJOTBOpPEHHE Y LBETKOBBIX | COObl PA3ZMHOMNCEHUs Yy pac- | OIIOJOTBOPEHHE Yy IIBETKOBBIX pac-
pacTeHMH W TIO3BOHOYHBIX JKMBOTHBIX. BHenrHee | meruii u scusommuulx TeHWl. BUIbl OIMIOIOTBOPEHUS Yy KU-
Y BHYTPEHHEE OIUIOOTBOPEHUE BOTHBIX. CIIOCOOBI pa3MHOKEHUS Y pac-

TEHHI ¥ )KUBOTHBIX. [lapTeHorenes
33 OHTOreHe3 U MPUCYIIUE eMy 3aKOHOMEPHOCTH. DMOpHo- | MaauBuayansHoe pasButhe | OHTOreHe3. DMOPHOHAIBHOE Pa3BUTHE.
HaJIbHOE M NOCTAMOPHOHAIBHOE pa3BUTHE OPraHU3MOB. | OpraHHU3Ma (onTorenes). | IloctamOpuonanbHoe paszpurtue. Ilps-

IIpyuunHBI HapyIIEHNs pa3BUTUS OPTaHU3MOB

[IpyuuHbl HapymeHuUN pas-
BuTHs. PenpoaykTuBHoe 3710-
pOBbE  4YENIOBEKA; IOCIE]-
CTBUSI BIIUSTHUS aJIKOTOJIsl, HU-
KOTHMHA, HApKOTHYECKHUX Be-

MO€ U Hempsimoe pasButue. JKHU3HEH-
HbIE LIUKJIBI PAa3HBIX IPYII OPraHU3MOB.
Perynsuuss  MHOUBUAYaJdbHOrO  pas-
Butus. [IpuunHbl HapylIeHN pa3BUTHSA
OpraHHU3MOB
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BUOJIOI'UA, 11 xmace. 12/ 19

Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pasaesia | KOHTPO- DenepajbHbIi KOMIIOHEHT TOCYy1apCTBEHHOI0 Hamnuue nosummii ®K I'OC B ITIOOII COO
JINPyeMOro 00pa30BaTeIbHOIO CTAHAAPTA CPeIHero (IOJHOr0) 0a308biii yposeHs VenyONEHNbILL YPOBEHb
3JIeMEHTA 0011ero 00pa3oBaHus
IIECTB HA AMOPHOHAIBLHOE
pazBuTHe dYenoBeka. JKus-
HEeHHble YUKTbl PASHBIX 2PYAN
Op2aHU3MO8
34 I'eneruka, e€ 3amaun. HacneacTtBeHHOCT, W U3MeH- | ['eHeTHKa, METOJbI TeHETUKH. | ICTOpUsST BO3HMKHOBEHUS M PAa3BUTHS
YUBOCTh — CBOWCTBA OPraHu3MoOB. MeTonbl TeHEeTHKH. | ['eHeTHuueckass TEpMUHOJIOTHS | TEHETUKU, METOJbl TeHEeTHKu. ['eHe-
OCHOBHBIE TEHETUYECKHWE TIOHSATUS M CUMBOJIUKA. | © CUMBOJIMKA. XPOMOCOMHAS | THUECKHE TEPMHUHOJIOTUS U CHMBOJIMKA.
XpoMOCOMHasl TEOpUsl HACIEACTBEHHOCTH. COBpEMEHHBIE | TEOPUS HACIEICTBEHHOCTU I'enotun u ¢enorumn. BeposTHOCTHBIN
MPEJCTaBJICHUS O TEHE U TEHOME XapakTep 3aKOHOB T€HETHKH. XPOMO-
COMHasi TeOpHsl HACIEICTBEHHOCTH
3.5 3aKOHOMEPHOCTH HaCJICACTBEHHOCTH, ux IIATO- | 3aKOHBI  HACJIEOCTBECHHOCTH | 3aKOHLI HaciencTBeHHocTH ['. MeH-
JIOTUYECKHE OCHOBBI. 3aKOHOMEpHOCTH HacnenoBaHus, | [. Mennensa.  OmnpeneneHue | 1eis U yCJIOBUs UX BbinojiHeHus. Luto-
ycTtaHoBieHHble . MeHnmenem, ux 1murTosiorndeckue | nojia. CUEMIEHHOE C MOJOM | JIOTUYECKUE OCHOBBI 3aKOHOMEPHOCTEU
OCHOBBI (MOHO- U TUTHOPHIHOE CKpEIIMBaHKE). 3aKOHBI | HacieqoBaHue. ['eHeTHka de- | HacjelIoBaHUs. AHAIH3UPYIOIIEe CKpe-
T. Moprana: CUEIUICHHOE€ HacjeJ0BaHWE TMPU3HAKOB, | ToBeka. HacineacTtBenHsie 3a- | muBanue. ClLETUICHHOE HacleloBaHUE,
HapyIIeHHe CIEIUICHUs TeHOB. [eHeTmka mona. Ha- | OGoneBaHus yenoBeka W WX | KpoccwHroBep. OmpeneneHue moda.
CIeIOBaHKE MPU3HAKOB, CUECIUICHHBIX C MOJIOM. B3auMo- | npenynpexaenue.  IOtudec- | CUCIUIEHHOE C TIOJIOM HacjedOBaHUE.
IEeNCTBHE TE€HOB. | €HOTMII KaK IIEJIOCTHAs CHCTEMA. | KHe acleKTHl B o0jacTH Me- | B3amMomelcTBue aIeIbHBIX W Heall-
I'enetuka 4yenoBeka. MeToapl M3y4YEHUS] TEHETUKH | TUIIMHCKOW M€HETHKU JIEIBLHBIX TE€HOB. I eHeTHUeCKre OCHOBEI
yenoBeka. Pemienne renermdeckux 3agad. CocTaBlieHUC WHJIWBUIYaIbHOTO pa3BUTHSA. [ enemu-
CXEM CKpEIIUBAHUS yeckoe kapmupoganue. I'eHeTHKa Yeo-
BEKa, METOAbl M3yUYECHHs] TCHETHKU Ye-
JIOBEKA
3.6 3akOHOMEpHOCTH M3MeHunBOCTH. HeHnacnencreennas | ['enotun u cpena. Henacnen- | 'enotun u cpena. HenacnencrBeHHast

(MomudukanoHHas) W3MEHYMBOCTh. Hopma peakiuu.
HacnenctBeHHass HM3MEHYMBOCTH: MYTAI[MOHHAs, KOM-
OwHaTuBHAsA. Buapl MyTanuii 1 UX NPUYUHBL. 3HAYCHHUE
W3MEHYUBOCTHU B KU3HU OPTAHU3MOB U B BOJIOLIUU

CTBEHHAsI M3MCHYMBOCThL. Ha-
CJIICACTBCHHAsA N3MCHUYHMBOCTD

n3MeHunBOCTh. Hopma peaknuu mpus-
Haka. BapuauuoHHbBIA psA U Bapualu-
OHHas KpuBas. HaciencrBeHHast u3aMeH-
YUBOCTh. BHABI HACIEACTBEHHOM WU3-
MeHYnBOoCcTH. KoMOMHATHBHAs H3MEH-
YHUBOCTh, €€ HCTOYHHKHU
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Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
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3J1eMeHTa o0uero od0pa3oBanus
3.7 3HaueHWe TeHETUKH [ MeauuuHbl. HacnenctBeHHble | MyTareHsl, MX BiMSHUE Ha | PenpoayKTHMBHOE 3740pOBbE YEJIOBEKa.
OoJle3HM 4YenoBeKa, WX TPUYMHBL, MPOQUIAKTUKA. | 3T0POBHE YEIOBEKa HacnencrBennsle 3a0osieBaHus 4Yelo-
Bpe,[[HOC BJIMAHUC MYTAarcHoB, aJIKOI'OJisI, HApKOTHKOB, BEKa, UX MPEAyNpPEXICHUE. 3HaueHue
cpeabl OT 3arpsA3HEHUsT MyTareHaMd. BrlisBieHue ACIIEKTHI B OOJACTH  MCIMIIMHCKOM
WCTOYHMKOB ~ MYTAreHOB B OKpYXKalollei  cpene remerTHk. MyTAIW, BUIbI MyTAILHIL.
(KOCBEHHO) ¥ OILIEHKa BO3MOXHBIX TIIOCJICACTBUN UX
. MyTaressl, UX BIUSIHUE HA OPTaHU3MBI.
BIIUSTHUS Ha COOCTBEHHBII OpraHu3M
MyTanum Kak [pUYUHA OHKOJIOTHU-
yeckux  3aboseBanuil. Buesgepnas
HACJIEACTBEHHOCTh M H3MEHYUBOCTD.
Onuzenemuxa
3.8 Cenekuus, e€ 3amaud U npakTudyeckoe 3HaueHue. Brian | Jlomectukanusa u cenekuus. | Jlomectukauus u cenekuus. LleHTpbI
H.J. BaBuiioBa B pa3BHTHE CEJEKIHMH: YUCHHE O HeHTpax | MeTOMbI celeKuun OJIOMAIlIHUBAHMS JKUBOTHBIX U LCHTPBI
MHOT000pa3usi U MPOUCXOKICHHUS KyJIbTYPHBIX PACTCHU, HPOHUCXOXKICHUS KYJIbTYPHbBIX PACTCHH.
3aKOH TOMOJIOTMYECKUX PSJIOB B HACIICIACTBEHHON M3MECH- Meronpr cenekuuy, HX TCHETHICCKHC
YUBOCTH. METOIbI CEIEKIIMU M X T€HETUYECKUE OCHOBBI. ocHOBEIL McKyccTBeHHBIH 0T60p. Y CcKo-
MeToabl BBIBEIEHUS HOBBIX COPTOB PACTEHUH, IMOPOL peHne 1 MOBbILIEHHE TOHOCTH 0T60pa
C IOMOIIIBI0  COBPEMEHHBIX  METOJOB
KUBOTHBIX, IITAMMOB MHKpPOOPIaHHU3MOB. 3HAa4€HHE Te-
TeHeTUKH U OnoTexHonoruu. ['ereposuc
HETUKU Ui CcelleKUuu. buonornueckue OCHOBBI BbIpa-
- U €r0 UCMOJIb30BaHUE B CEJIEKIUU
IIMBaHUS KYJIBTYPHBIX PACTEHUH U IOMAIHUX KUBOTHBIX
3.9 buorexnonorus, e€ HanpasineHus. Kinerounas u renHas | buorexnonorus, €€ Hampas- | PacluupeHue TeHETMYECKOro pPa3Ho-

WH)KEHepus, KIOHHpoBaHue. Ponp KieTouHoil Teopuu
B CTAHOBJICHUM W PpPa3BUTHUU OHMOTEXHOJIOTHH. 3HAYECHHUE
61/IOTGXHOHOFI/II/I U pa3BUTUA CCIICKIHHU, CCIIBCKOI'O XO-
3SMCTBA, MUKPOOHMOIOTMYECKONW MPOMBIIIJICHHOCTH, CO-
XpaHeHHs TeHO(OH/IA IIaHEThl. DTUYECKUE aCIEKThI pa3-
BUTHSI HEKOTOPBIX HCCIIEOBAHUI B OMOTEXHOJIOTUH (KJIO-
HUPOBAHUEC YCJIOBCKA, HAIIPABJIICHHBIC U3SMCHCHUS FGHOMa)

JICHUA MW NCPCIICKTHBbLI pas-
BUTHS. Buobezonacnocmo

o0pasusi CENEeKIMOHHOTO MaTepHuana:
MOJIUTUIONANS, OTHANEHHAsT THOPUIM-
3aIusl, OSKCHEPUMEHTAJIbHBI MyTare-
HE3, KIETOYHAas WHXEHEPHs, XPOMO-
COMHAs HWH)XEHEpHs, TEHHas HWHXe-
Hepusi. brnobe3onacHoCTh

© 2022 denepanbHas ciyk0a 1Mo Haa30py B chepe 0Opa3oBaHMsI U HAYKH




Komudukarop EI'D 2022 r. BUOJIOI'UA, 11 xmace. 14/ 19
Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
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4 Cucrema u MHOroo0pasue OpraHu4ecKoro Mupa Teopus 3BoIIOLIUH
4.1 Muoroo6pa3ue opranu3moB. 3Hauenue padot K. Jluanes | MHoroo6pasue opranu3MoB | MHOroo6pasue M NpHCIOCOOIEHHOCTD
u X.b. Jlamapka. OcCHOBHBIE CHCTEMAaTHYECKHE (TaKCO- | KaK pe3yJbTaT JBOJIIOIMHU. | OPTAHU3MOB K Cpelie OOMTaHUs Kak
HOMUYECKHE) KaTeropuu: BUMA, POJ, ceMeHcTBO, oTpsn | [IpuHiumel kiaccudukanuu, | pe3yabTaT  3BOMIOUMU.  [IpuHIMIIEI
(mopsimok), kmacc, TUm (OTHEN), IAPCTBO, MX COIMOJI- | CUCTeMaTuka. Bupycel — He- | kimaccudukanuu, cucrematuka. OCHOB-
YUHEHHOCTh. Bupycsl — HekinerouHas ¢opma KH3HH. | KJIeTouyHas (opMa >KU3HU; | Hble CHCTEMaTHYeCcKHe IPyIbl OpraHu-
Mepel  npoGMIAKTUKKA  PACHPOCTPAHEHUS BUPYCHBIX | MEpbl MPO(UIAKTUKH BHpYC- | 4ecKOro Mupa. CoBpeMeHHbIE MOIXO0IbI
3aboseBaHui HBIX 3200JIeBaHUA K KJaccu(uKaluy OpraHu3MoB. Bu-
pycbl — HekJIeTouHass (Gopma KU3HHU.
CriocoObl  mepenayd  BUPYCHBIX HH-
dexkmuit W Mepbl  MPOPUIAKTUKHI
BUPYCHBIX 3a0oneBaHMid. Bupyconocus,
eé npakxmuueckoe 3Hauenue
4.2 [lapcTBo bakrepuu, crpoeHue, )KU3HEACIATEIBLHOCTD, pa3- | MHOroo6pasue opranu3MoB | MHOroo6pasue M NPHCIOCOOIECHHOCTD
MHOXEHHE, poJib B Npupoje. bakTepun — B0o30yAuTENM | Kak pe3ysbTaT 3BOJIIOLMU. | OPraHU3MOB K cpelie OOMTaHUs Kak pe-
3a00JeBaHUN  pACTEHHIA, KUBOTHBIX, yenoBeka. | [IpuHiunel kiaccudukanuy, | 3yapTaT 3BOMOLUH. [IpHHIMIBL KIiac-
ITpodunaktrka 3a00€BaHMii, BHI3BIBAEMBIX OAKTEPUSIMU | CHCTEMAaTHKa cudukanuu, cucrematuka. OCHOBHBIC
4.3 [lapctBo ['pubbl, cTpoeHHe, >KHU3HENCSATEIBHOCTb, DPa3- CHUCTEMaTHYECKUE TPYyMIbl  OpraHu-
MHOXxeHHe. Vcnonb3oBanue rpuboB Ui MOJIy4eHHs Ipo- YEeCKOro MHpa
JTYKTOB MUTAHUS U JIeKapcTB. Pacrio3sHaBanue cheJOOHBIX
U SIOBUTHIX TpuOoB. JlumaitHuku, uX pasHooOpaszue,
0COOCHHOCTH CTPOCHHUS U KHM3HEIACATEIbHOCTH. Poub
B IIpUpOAE I'puOOB U JUIIANHUKOB
44 [HapctBo Pacrenusi. Ctpoenue (TKaHH, KJIETKH, OPTaHbI),
KHU3HEICATEIbHOCTh M Pa3MHOXKEHHE PAaCTUTEIILHOTO
opraHusMa (Ha IpUMeEpe MOKPHITOCEMEHHBIX PACTEHH).
Pacno3naBanue (Ha prCyHKaxX) OpraHOB PAaCTCHHI
4.5 Mmuoroo6pasue pacteHuil. OCHOBHBIE OT/AEINBI PaCTCHUH.

Knacchl MOKpBITOCEMEHHBIX, pOJIb PACTEHUN B HPUPOAE
Y JKM3HU YEJIOBEKa
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4.6

[apctBo JKuBoTHble. OIHOKJIETOYHBIE U MHOTOKIIE-
TOYHBIC JKHBOTHBIC. XapaKTEPHUCTUKA OCHOBHBIX THIIOB
OCCITIO3BOHOYHBIX, Oco0OeH-
HOCTH CTPOCHHS, >KU3HEICATEIHHOCTH, Pa3MHOKEHHUS,
pOJIb B IPUPOJIE M KU3HU YEIIOBEKA

KJIaCCOB YJICHHCTOHOI'UX.

4.7

XOpaoBbIE )KMBOTHBIE. XapaKTEepPUCTUKA OCHOBHBIX KJlac-
coB. Posb B puposie 1 xu3HU yenoBeka. PacriozHaBanue
(Ha pUCYHKAax) OPraHOB M CHUCTEM OPTaHOB Y KUBOTHBIX

OpraHu3Mm 4YeJI0BeKa U ero 310pOBbe

5.1

Tkanu. CTpoeHHE M KU3HEIEATSILHOCTh OPTaHOB M CHUC-
TEM OPraHoOB NHUIICBAPCHUA, AbIXaHUs, BBIICIICHUSA. Pac-
MO3HAaBaHWE (HAa PHCYHKaX) TKaHEW, OpPraHoB, CUCTEM
OpraHoB

5.2

CrpoeHre M JKU3HEIEATEIBHOCTb OpPraHOB M CHCTEM
OpraHOB: OIOPHO-/JBUIATEJILHOM, IIOKPOBHOM, KpOBO-
oOpameHus, JuM¢pooTTOKa. PasMHOXKEHHE M pa3BUTHE
yenoBeka. Pacmo3HaBaHue (Ha pHCYHKax) OpraHoB
Y CUCTEM OpraHOB

53

BHyTpeHHss cpella opranusMa 4yenoseka. [ pynmsl KpoBH.
[TepenuBanue kpoBu. HMmmynuter. OOMEH BellecTB
Y IIPEBPAIlCHHE DHEPrUM B  OPraHU3ME  4YeJIOBEKa.
Buramunel

54

HepBHas u sHgokpuHHas cuctembl. HeliporymopaibHas
peryisiiisg MNpoLEcCOB KU3HEACSITENBHOCTH OpraHu3Ma
KAaK OCHOBA €0 IIEJIOCTHOCTH, CBSI3H CO CPEeOn

5.5

AHanmuzatopel. Oprasbl 4yBCTB, UX POJIb B OpPraHU3ME.
Crpoenuie u ¢yHKuuu. Bpiciias HepBHas NESATEIbHOCTD.
Con, ero 3Hauenue. Co3HaHue, NaMATh, 3MOLMH, PEUb,
MblnuieHHe. OCOOEHHOCTH MICUXMKH YeJIOBEKa
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5.6

Jluuynass u oOIIeCTBEHHAss TWUTHEHA, 3JI0POBBIA 00pa3
xu3HU. Ilpodunaktuka HMHOEKIMOHHBIX 3a00JIeBaHUIMA
(BUPYCHBIX, OaKTEpPHAIBHBIX, TPUOKOBBIX, BBI3BIBAEMBIX
KUBOTHbIMU). llpenynpexnenune TpaBMaTu3Ma, MPUEMBI
okazaHus nepBoil momomy. [lcuxudeckoe u pusmveckoe
3I0pOBBE uenoBeka. DakTOphl 3I0POBbS (ayTOTPEHUHT,
3aKaJMBaHWE, JIBUTATEJbHAs aKTUBHOCTH). DakTopsl
pucka (cTpecchl, TUIOAMHAMUSA, TEPEyTOMIICHHUE, Iepe-
oxJaxxieHue). Bpeanbie U moJie3HbIe MPUBBIYKH. 3aBUCH-
MOCTh 37I0POBBSI YEJIOBEKAa OT COCTOSIHUS OKpY’KaroIien
cpenpl. CoOnrofieHHe CaHUTAapPHO-TUTMEHMYECKUX HOPM
U IPaBUI 3[I0POBOrO oOpasza KH3HU. PenpoaykTuBHOE
30poBbe uenoBeKka. llociencTBus BIMSHUS AIKOTOJISA,
HUKOTHHA, HApKOTHYECKUX BEIIECTB Ha pa3BUTHE
3apoJiplllIa YeJIOBEKa

IBOJTIOLMS JKUBOH NMPUPO/IbI

Teopus 3Bos0nun. Pazputue ;Ku3Hu Ha 3emiie

6.1

Bun, ero kpurepun. [Tonynsnus — CTpyKTypHAs eIUHUTA
BHUIa " BHCMCHTapHaSI CANHHIIA DJSBOJJIOIIHUU. MI/IKpO-
sBommronusa. OOpa3oBaHre HOBBIX BUIIOB. CIOCOOBI BHIO-
obpazoBanus. CoxpaHeHHE MHOT000pa3Ws BHUAOB Kak
OCHOBA YCTOHYMBOCTH Onochepbl

Bun, ero kputepuu. Ilomy-
Jaus — 3JICMCHTAapHasd C€au-
HUIA 3BOJIOLUU. JIBIDKyIIHE
CHJIBI 3BOJIFOIIMH, UX BJIIMSHHUC
Ha TeHO(OH] MOy JIALNUN

Pa3BuTtue npencrasienuit o Buae. Bun,
ero kputepuu. llonmynsmus kak ¢opma
CYLIECTBOBaHMSA BUAA U KaK 3JIEMEH-
TapHas €AMHUIA HBOJIOLMU. MUKpO-
9BOJIIOLMSL U MaKpOIBOJIOLMS. J[BUKY-
[IMe CWJIBI SBOJIIOLUY, WX BIMSHHE Ha
reHopona nonyisiun. [peiid reHoB
U CIly4yailHble HEHalpaBJICHHBIE H3Me-
HeHMsI reHO(OH/1a MOMyJISILUU. Y paBHe-
Hue Xapau — BaiinGepra. Moneky-
JSIPHO-T€HETUYECKUE MEXaHU3MBbl 3BO-
mouuu. DopMbl  €CTECTBEHHOIO OT-
Oopa: IBWXYyILAs, CTaOMIM3UpYIOIIasi,
IU3PYNTHUBHAS. DKOJIOTUYECKOE M TI'eo-
rpaduyeckoe BHI000pa30oBaHKe
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6.2 Pa3BuTie »HBOMIONMOHHEBIX HAcH. 3HadYeHHE HBOIIO- | PasBurue ABOJIIOIMOHHBIX | PazBuTue 3BOMIONIMOHHBIX uaen. Hayd-
nuonHon teopun Y. /lapBuHa. B3aumocBs3p ABWXKYIIMX | UAeH, aBomtonuoHHas teopus | Hble B3maael K. Jlunnes u K.b. Jla-
cun sBomonun. Dopmbl ecrecTBeHHOro oTOopa, Buubl | Y. JlapBuna. CuHTeTHUYECKas | Mapka.
O0oprObI 3a cymecTBoBaHWe. CHUHTETHUYECKAs TEOPHsS | TEOPHSI SBOIOIIH OpomononHass Teopust Y. JlapBuHa.
HBOJIIOLIMU. DJIeMeHTapHble (akTopbl 3Bostouuu. Mccne- CuHTeTHuYecKass TEOpUs  SBOJIIOLMH.
noBanusa C.C. YerBepukoBa. Ponb 3BONIONMOHHON Teo- Ponb 3BOJIIOIIMOHHON TEOpUHU
purd B (GOPMHPOBAHMHM COBPEMEHHOW €CTECTBEHHO- B (hOpMHPOBAHUY €CTECTBCHHOHAYYHOM
Hay4YHOW KapTHUHBI MUpPA KapTHUHBI MUpa
6.3 JlokazarenbcTBa SBOJIIOLMM KUBOW Tpuponbl. Pesynb- | CBugerensctBa  3BOMONMU | CBUAECTENBCTBA  ABOJIONUU  KUBOU
TaThI YBOJIIOIMH: MPUCTIOCOOIEHHOCTh OPTaHU3MOB K Cpe- | KUBOU MPUPOIBI MPUPOJIBI: MAJCOHTOJOTUUECKHUE, CpaB-
Jile 0OuTaHus, MHOTOOOpa3ne BUIOB HUTEJIBHO-aHATOMHUYECKHUE, AMOpPHO-
Jorudeckue, Omoreorpaduueckue, Mo-
JIEKYJISIPHO-T€HETUYECKHE
6.4 MakposBomonusi. Hampasinennss u  mytu  3Boionuu | Mukpossommonuss M Makpo- | Hanpasnenus u nmytu ssomonuu. ®op-
(A.H. CeseprioB, WN.U. [lImanbraysen). buomornueckuii | 2BOIIOIHS. Hanpasnenus | Mbl 3BOJIIOIMU: JUBEPTEHIIMS, KOHBEP-
nporpecc u perpecc, apomopdo3, WAHOAAANTALMSA, JeTe- | IBOMIOUUU. [ UIOTE3bl MpO- | TEHIMS, TNapauiean3M. MeXaHU3MBbI
Heparus. [IpuumHBl OMOJOTMYECKOTO Tporpecca W pe- | UCXOKIEHUs  KM3HM  Ha | amanTanuid. KosBomronus. MHorooOpa-
rpecca. ['mnore3pl BO3HUKHOBEHHS >XM3HM Ha 3emute. | 3emsie. OCHOBHBIE  O3Tambl | 3U€ OPraHU3MOB U MPUCIIOCOOJICHHOCTD
OcHoBHble apoMopd03bl B 3BOJIOLUUU PACTEHUM W JKU- | IBOJIOLMU  OPraHUMYECKOro | OpraHM3MOB K Cpele OOWTaHus Kak
BOTHBIX. YCIIO)KHEHUE J>KHUBBIX OPraHM3MOB Ha 3emJje | Mupa Ha 3emiie pe3yabTaT 3BOJIIOIMU. MeETOoabl JaTu-
B [IPOLIECCE IBOJIIOLIMHU POBKM  COOBITMII  IpONUIOrO, T€o-
XpOHOJIOTHYECKass IIKana. [ MmoTe3bl
MPOUCXOXKACHUS JKU3HM Ha 3eMIe.
OcHOBHBIE TaITBl IBOJIOLUH Onochepsb
3emnu. KiroueBble coOBITHSI B 3BO-
JIOUUM  PAaCTEHUM U KUBOTHBIX.
Buimupanue 6udos u e2o npuiunl
6.5 ITpoucxoxnenue yenoseka. Yenosek kak Bui, ero mecto | CoBpemeHHble  mpencranie- | COBpeMEHHbIE NPEACTABIEHUS O IIpPO-

B CHCTEME OpraHHYecKoro Mmupa. [HmoTe3sl Tmpo-
HCXOXKIACHUA YCJIIOBCKA COBPCMCHHOI'O BUOA. I[BI/DKYH_II/IG

HUS O TIPOUCXOXKJICHUU YEJ0-
BE€Ka. OBOJIOIUA YeEJIOBEKa

CucreMmatu-
9BoO-

HCXOXICHUHN YCJIOBCKA.
YCCKOC TIOJOXKCHHUEC YCIOBCKA.
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Kon Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
pasaesia | KOHTPO- DenepajbHbIi KOMIIOHEHT TOCYy1apCTBEHHOI0 Hamnuue nosummii ®K I'OC B ITIOOII COO
JINPyeMOro 00pa30BaTeIbHOIO CTAHAAPTA CPeIHero (IOJHOr0) 0a308biii yposeHs VenyONEHNbILL YPOBEHb

JIEMCECHTA

0011ero 00pa3oBaHus

CHIJIbI U 3TaIlbl 3BOJIOINH YCIIOBEKA. YenoBeueckue pachl,
HX TCHCTHYCCKOC POACTBO. buoconnanpHas npupoga

(anTpomorenes). JIBmwxkyrue
CUJbl aHTponoreHesa. Pacel

oy yeaoBeka. DakTopbl 3BOJIIOIUN
4eJI0BEKa. Pachr 4EJI0BEKa, ux

yenoBeka. ConuanbHas M MPUPOAHAS CPEJbl, alanTalus | 4YeJIOBeKa, HX MPOUCXOXK- | MPOUCXOKIECHUE U €TUHCTBO
K HUM 4Y€JIOBEKa JICHUE U €JUHCTBO
7 JKOCHCTEMBI H MPUCYIIHE UM 3AKOHOMEPHOCTH Opranu3mbl 4 OKpY:Kaas cpeaa
7.1 Cpenpl  obutanust  opraHu3moB.  OJkosorndeckue | [IpucnocoOnenus opra- | Oxonmoruueckue (HakTopel M 3aKOHO-
(bakTopel: abnoTHYECKHe, OMOTHYECKHE, aHTPOIIOTEHHBIN | HU3MOB K JICMCTBHIO 3KOJIO- | MEPHOCTH WX BIIMSHHS HAa OPTaHU3MBI
dakrop. x 3HaueHue TUYeCKuX (haKTOpOB (OpUHLMO ~ TOJEPAHTHOCTH, JIMMHUTH-
pytoutue daktopsl). [IpucnocobneHus
OpraHU3MOB K JEHCTBUIO HKOJIOTH-
yeckux (hakTopoB. buonornueckue put-
Mbl. BzaumojeicTBHE 3KOTOTMYECKUX
(hakTOpOB. DKOJOTUUYECKAS] HHIIIA
7.2 Okocucrema (OmoreoreHo3), €€ KOMIIOHEHTHI: IIpo- | buoreomnenos. Okocuctema. | buoreonenos. kocucrema. Komnonen-
JYLIEHTHI, KOHCYMEHTBI, PEAYyLEHThI, UX pojib. BumoBas | PasHooOpasne  3KOCHCTEM. | Thl IKOCHCTEMBI. Tpoduueckue ypoBHH.
U IPOCTPAHCTBEHHAsI CTPYKTYpPhl 3KOCHCTEMBL. Tpodu- | BzaumoorHomeHus nomy- | Tunbl nuineBsIx nenei. Inmesas cers.
yeckre ypoBHHU. llenu u ceTw NMUTaHus, UX 3BEHbs. [Ipa- | MMl pasHBIX BUAOB B 5KO- | KpyroBopoT BELIECTB U IMOTOK SHEPTUH
BHJIA DKOJOTHYECKOU nupaMuabI. CocTaBllIeHHE CXEM | CHCTEME. prFOBOpOT Be- | B dKocucteme. buormueckne B3anMo-
Mepeaun BEIIeCTB U SHEPTHH (1IeTIeH MUTAHUS ) IMIECTB MW IOTOK DJHepruu | OTHOMICHHA OPraHU3MOB B SKOCUCTCME.
B DKOCHUCTEME CBoiicTBa SKOCHCTEM. HpO,Z[yKTI/IBHOCTB
1 Omomacca YKOCUCTEM Pa3HBIX THIIOB
7.3 PaznoobOpaszue skocuctem  (6buoreoreHo3oB). Camo- | YcroitunBocth W auHamuka | Cykneccusi.  Camoperyisiuus KO-
pa3BUTHE U CMEHA SKOCUCTEM. Y CTOMYMBOCTh U JTUHAMHUKA | SKOCUCTEM. [MocnenctBus | cucteM. llocnenacTBust BiusHUA —Je-
AKOCHUCTEM. buonornueckoe pazHooOpasue, | BIUSHUS JIEATENILHOCTH | ATEJIBHOCTU YEJIOBEKAa HAa 3KOCUCTEMBI.
CaMoOperysinus HW  KpPYyroBOpOT BCIICCTB — OCHOBA | YCJIOBCKA Ha JOKOCHUCTCMBI. HeobxomumocTh  coxpaHeHust — OHO-
YCTOMYHUBOTO pa3BUTHUSA 9KOCHUCTEM. [Tpuuunel | Coxpanenue OuopasHo- | Pa3HOOOpa3us BKOCHCTEMBL Arpolle-

YCTOMYMBOCTH U CMEHBI 3KOcHUCTeM. M3MEHEHHs B 3KO-
CHCTEeMax TIIOJI BIUSHUCM JEITSILHOCTH 4UeJIOBEKa.
ATpOSKOCUCTEMBI, OCHOBHBIE OTIWYHS OT MPUPOIHBIX
9KOCHUCTEM

o0pa3usi Kak OCHOBAa YCTOM-
YUBOCTH SKOCHCTEMBI

HO3BI, UX 0COOEHHOCTH
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BUOJIOT U, 11 knace. 19/19

Kon
pa3jiena

Kon DJIeMEHTBI CO/IePKAHNS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIIMOHHOH padoThl
KOHTPO- DenepajbHbIi KOMIIOHEHT TOCYy1apCTBEHHOI0 Hamnuue nosummii ®K I'OC B ITIOOII COO
JINPyeMOro 00pa30BaTeIbHOIO CTAHAAPTA CPeIHero (IOJHOr0) 0a308biii yposeHs VenyONEHNbILL YPOBEHb
JJeMeHTa o011ero 006pa3oBaHus
7.4 buocdepa — rmobanbHas skocucrema. Yuenue B.U. Bep- | Ctpykrypa Owmocdepsl. 3a- | Yuenne B.U. Bepnaackoro o ©Owo-
Hajckoro o 6uocepe. XKuBoe BeliecTBO, ero GyHKIHMU. | KOHOMEPHOCTH CyHIecTBOBa- | cdepe, Hoocghepa. 3aKOHOMEPHOCTH Cy-
OcobOeHHOCTH pacmpenenends Ouomacchl Ha 3emule. | HUs  Ouocdepbl. Kpyeoeo- | iecTBoBaHUs 6uochepsl. KommoneHTs
Buosoruueckuii KpyroBopoT W MpEBpALIEHUE SHEPTUH | pombl ewecms 6 buocgepe | Onochepsl u ux posb. Kpyrosopors
B 6uocdepe, poiab B HEM OPraHM3MOB DPa3HBIX LAPCTB. BemecTB B Onocdepe. buorennas
OBomonus buochepsl murpanus aroMoB. OCHOBHBIE OHOMBI
3emun
7.5 ['moGaneHble W3MEHEHUs B Owocdepe, BbI3BaHHBIC Je- | [oOanpHBIe aHTpororeHHble | Poibp uenoBeka B Ouocdepe. AHTpO-

ATEJIBHOCTBIO YEJIOBEKa (HapylleHHEe O30HOBOI'O 3KpaHa,
KHUCJIOTHBIC JTOKIH, TApHUKOBBIN 3dekT u ap.). IIpo-
Onmembl ycroWumBoro pasButus Ouocdepsl. I[IpaBuna
MOBE/ICHUS B MPUPOJHOM cpefie

u3MeHeHus B 6uocdepe. IIpo-
OJleMbl  yCTOMYMBOTO  pas-
BuTHs. [lepcnexmusvi passeu-
must buoro2uyecKux HAayK

MOTEHHOE BO37eiicTBHE Ha Ouocdepy.
[TpuponaHble pecypchl U panuOHAILHOE

MPUPOJIOTIONB30BAHNE.  3arps3HEHUE
ounocepsl. CoxpaneHne MHOTO0Opa3ust
BUIO0B KaK OCHOBa YCTOﬁqHBOCTH

ouocdepsl. Boccmanosumenvuas 3Ko-
noeus. TlpoGneMbl yCTOWYMBOTO pas-
BUTHSA. [lepCcrieKTHBBI pa3BUTHSI OUOJIO-
THYECKUX HAYK, aKTyaJIbHBIC MTPOOIIEMBI
OHMOIOTHH
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