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Koaudukarop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOCHHUSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus U 3JIEMEHTOB
co/iep;KaHus 1151 NIPOBeJeHHs eAMHOI0 roCyJapCTBEHHOI0 IK3aMeHa
no BHOJIOTUN

Komndukatop mpoBepseMbIXx TpeOOBaHMII K pe3ylbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeIbHON IPOrpaMMBI CPEJHEro o0mero oOpa3oBaHHS H
9JIEMEHTOB COJIEPXKAHUS JUIS MPOBENEHHUS €AMHOTO T'OCYAapCTBEHHOTO JK3aMeHa
no Owomormm (gamee — KomM(HKATOp) SBISETCA ONHUM U3 JOKYMEHTOB,
OINIPEACIAIONNX CTPYKTYpPY M COJCp)KaHHE KOHTPOJBHBIX H3MEPUTETbHBIX
MmarepuaioB (matee — KHM). Komudukarop sBisiercss cucTeMaTH3MPOBaHHBIM
nepedyHeM TpPOBepsIeMBIX TpeOOBaHWII K pe3yibTaTaM OCBOSHHS OCHOBHOM
o0pa3zoBareNnbHON TIPOTpaMMBI CPEIHEro o0mero oOpa3oBaHUS W SJIEMEHTOB
COZIEPXKaHHA, B KOTOPOM KaKIOMY OOBEKTY COOTBETCTBYET ONPEACIEHHBIH KO,

Komndukatop mnoka3piBaeT NPEEMCTBEHHOCTb MEXIY IOJIOKECHUAMHU
(hemepasbHOTO TOCYAaPCTBEHHOTO 00Pa30BaTEIBHOTO CTAHAAPTA CPETHETO O0IIEro
obpasoBanus (naree —PI'OC COO) (nprxaz MuHHCTEpCTBa 00pa30BaHUS U HAYKH
Poccwuiickoii ®@enepaunn ot 17.05.2012 Ne 413 ¢ u3MeHEHHsIMH, BHECEHHBIMHU
npuka3zamMu  MuUHUCTEpCTBa 00pa3oBaHus | Hayku Poccuiickori ®Denepauuu
0T 29.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, ot 29.06.2017 Ne 613, mpukazamu
MunucreperBa npocseiienus Poccuiickoit @enepaunu ot 24.09.2020 Ne 519,
or 11.12.2020 Ne712) wu ¢enepaJbHOro  KOMIIOHEHTa TOCYIapCTBEHHOTO
00pa30BaTeIbHOrO CTaHIApTa CpeAHero (TMOJIHOro) o0Iero oopasoBanus (IpUKa3
MunuctepcTBa obpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 05.03.2004 .
Ne 1089 «OG ytBepkaeHun (eaepanbHOr0 KOMIIOHEHTa TOCYAapCTBEHHBIX
00pa30BaTeIbHBIX CTAHIAPTOB HAYaJIbHOrO OOIIEro, OCHOBHOTO OOLIETO U
cpemHero (MOJIHOTO) OOMIET0 00pa30BaHUS» C W3MEHCHUSMH, BHECEHHBIMHU
npuKa3aMu MUHHCTEpCTBa oOpa3soBaHHMs W Hayku Poccuiickoit ®Deneparm
ot 03.06.2008 Ne 164, ot 31.08.2009 Ne 320, ot 19.10.2009 Ne 427, ot 10.11.2011
Ne 2643, 0124.01.2012 Ne 39, ot131.01.2012 Ne 69, otr23.06.2015 Ne 609,
ot 07.06.2017 Ne 506) o 6uonorun.

Koxudukarop cocTouT U3 ABYX pa3/eloB:

— pasgen 1. «IlepeueHs mpoBepseMbIX TPeOOBAHUH K pe3yIbTaTaM OCBOCHUS
OCHOBHOHM 00pa30oBaTEeIbHON MpPOrpaMMBI CpeIHEro oO0mero o0pa3oBaHMSA MO
OHOJIOTHIY;

— pasgen 2. «IlepeueHp 37IEMEHTOB COJEp:KAHUSA, MPOBEPSEMBIX HA €AUHOM
rOCyapCTBEHHOM JK3aMeHe MO OHONOTHMY.

B xommduxarop He BKIIOYCHBI TpeOOBaHHMSA K pe3ylbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTelIbHON IIPOrpaMMbI CPEJHEro o0mero o0pa3oBaHUS W
JNIEMEHThl COJEpKaHus, NOCTH)KEHHE KOTOPBIX HE MOXKET OBITH NPOBEPEHO B
paMKax rocyJapCcTBEHHOU UTOrOBOM aTTECTALUH.
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Paspnea 1. Ilepeyens npoBepsieMbIX TPeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeHEro 001ero 06pa3oBaHus 1o OHOJIOTHHI

[lepeuenp TpeOoBaHMII K pe3ysbTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeNbHOM NporpaMMbl CpeaHero oOmiero o0pa3oBaHMs MOKa3bIBAaeT
MIPEEMCTBEHHOCTh TPeOOBaHMUH K YPOBHIO TIOATOTOBKHM BBHIITYCKHUKOB Ha OCHOBE (heIepajbHOr0 KOMIIOHEHTA rOCYyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cpeaHero (moyiHoro) obmero oopa3zoBanus (0a30BbIN U MPoGUIBHBINH YpoBHH) 10 6nonorun u Tpedoanuit PI'OC COO k pesynbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOI MPOTPaMMBI CpeTHETO 00IIero 00pa3oBaHus, JOCTHKEHNE KOTOPBIX NpoBepsieTcs B xoae EI'D.

Tab6muma 1
Kon TpeGoBanus Kk pe3yJbTaTaM 0CBOCHUsSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMBbl CpeJHero o0mero 00pa3oBaHus, NpoBepsieMble
KOHTPOJIN- 3alaHUSIMH YK3aMEeHAIlMOHHOMH padoThI
pyemMoro ®egepanbHbI KOMIOHEHT IOCY1apCTBEHHOI0 00pa30BaTe/IbHOIO ProcC Coo
TpeOoBaHUs CTaHIAPTa cpeHero (IMO0JHOro) 001ero 0oOpa3oBaHusA 0a3086b1l YypOBeHb VenyONEHHbIL YPOBEeHb
1 3HATH U ITIOHUMATDb
1.1 METO/Ibl HAYYHOI'0 MO3HAHHUS; OCHOBHBIE MOJIO0KEHHsA OHOJIOTMYECKUX | — CPOPMHUPOBAHHOCTh  Tpel- | CHhOPMUPOBAHHOCTD — CHUCTE-
3aKOHOB, IPABUJI, TEOPHIi, 3aKOHOMEPHOCTEI, THIOTe3: CTaBJICHUN O POJIM U MecTe OU- | Mbl 3HaHUN 00 oOuwMx Ouo-
1.1.1 METOJIbl HAYYHOTO TO3HAHWS, MPU3HAKU JKUBBIX CHCTEM, YPOBHH Opra- | OJIOTMM B COBPEMEHHOM HAy4d- | JOTMYECKUX 3aKOHOMEPHOC-
HU3aLIUY )KUBOW MaTepUU HOM KapTHHE MUpa; MOHUMAaHHE | TAX, 3aKOHAX, TEOPHSIX
1.1.2 OCHOBHBIE TIOJIOKEHHS OHMOJOTUYECKUX TEOpUM (KJIE€TOYHasi, XpOMO- | poiu OHomoruu B (opMupO-
COMHasl, CHHTETUYECKasl TEOPHS DBOJIOIIMHU, AHTPOIIOTeHE3a) BaHWU Kpyroszopa u (yHKIHO-
1.1.3 OCHOBHBIE TIOJIOKEHHSI y4EHHH (O MyTSIX M HANpaBJIECHUSX SBOJIONWM, | HATBHOH T'PAaMOTHOCTH Yelo-
H.W. BaBunoBa o0 1eHTpaXx MHOrooOpasusi U  TMPOUCXOXKJEHHUs | BEKa UId DPCIICHUS MpaKTH4-
KyJbTYpHbIX pacTenuii, B.W. Bepuanckoro o 6uocdepe) CCKHUX 3a/1a4,
1.14 cymHocTh 3akoHOB (I'. Menmens, cuemneHHoro HacneaoBanus T. Mop- | — BIQICHHC  OCHOBOIIOJIAraro-
raHa, TOMOJIOTMYECKHUX PsAIOB B HACIEICTBEHHON N3MEHUYUBOCTH, 3apopl- | LLIUMH MOHATUAMHU U NPEACTaB-
IIIEBOT'0 CXOJICTBA; OMOT€HETUYECKOT0) JNICHUSIMU O XKHBOH TIpupoze, eé
1.1.5 CYITHOCTh 3aKOHOMEPHOCTeH (M3MEHYMBOCTH; CIICTUICHHOTO Haclieno- | YPOBHEBOH opraHnusanuu
BaHMS; HACJICAOBAHUS, CICIUICHHOIO C II0JIOM; B3aUMOJACHCTBUS TeHOB | U OBOJIOLNH; YBCPCHHOC I10JIb-
¥ MX IUTOIOTMYECKHX OCHOB); MpaBmi (TOMHHHpoBaHHMs I'. Memmens, | 30BaHHE OHONOTMYECKOM Tep-
3KOJIOTUYECKOH THPAMH/IBI) MHUHOJIOTHEN U CHMBOJINKOM;
1.1.6 CYIIHOCTb THUIOTE3 (YMCTOTHI FaMET, POUCXOXKICHUS KU3HHU, MPOUCX0XK- | — BIAACHHC OCHOBHBIMH
JICHUSI 4eIIOBEKa) METOJIaM{ HAayYHOTO TIO3HAHMUSI,
1.2 CTpOeHHEe U MPH3HAKH GHOJIOTHYEeCKHX 00 bEKTOB: UCTIONIB3YEMbIMH  TIDH  OHOJIO-

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




Komudukarop EI'D 2022 r.

BUOJIOI'UA, 11 xinacc.

4/18

1.2.1

KJIETOK NPOKAapUOT MU JYKAPUOT: XMMHUYECKUH COCTaB M CTPOCHHUE Opra-
HOHJIOB

1.2.2

r¢HOB, XpOMOCOM, I'aMCT

1.2.3

BUPYCOB, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB LApCTB
YKUBOHW TIPUPOIBI (paCTeHUH, )KUBOTHBIX, TPHOOB U OaKTepuii), 4eJIOBEeKa

1.2.4

BUIA, TOMYJISIIMIA, SKOCUCTEM U arpo3KoCUcTeM, Ouocdepsl

1.3

CYIIHOCTH OHOJIOTHYECKHX MPOIECCOB H SIBJICHHIA:

1.3.1

OOMEH BEMICCTB WM MPEBPAIICHUS JHEPTHMH B KICTKE W OpraHu3Me,
dboToCHHTE3, IUTACTUYECKUN U DHEpreTHUecKuid OoOMeH, MUTaHue,
IbIXaHue, OpOKeHHe, XEMOCHHTE3, BBIJCIICHHE, TPAHCIOPT BEIIECTB,
pa3apaKMUMOCTh, POCT

1.3.2

MHTO3, M€I>i03, Pa3BUTHUEC TaMCT Yy HBCTKOBBIX paCTeHI/Iﬁ 1 IIO3BOHOYHBIX
KHNBOTHBIX

1.3.3

OINIOAOTBOPCHUC Y ILBCTKOBBIX paCTeHI/II\/'I N IIO3BOHOYHBIX JKHWBOTHBIX,
pa3BUTHE U pPa3MHOXKEHHE, WHANBUAyaIbHOE pa3BUTHE OpraHu3Ma
(oHTOTEHE3)

1.3.4

B3aMMOJICVICTBUE TIEHOB; IIOJIyYEHHME TETEPO3UCa, MOIUIIIOUIOB,
OT/IaJIEHHBIX THOPUJIOB; NEHCTBHUE UCKYCCTBEHHOTO 0TOOpa

1.3.5

JEeHCTBHE ABMXKYIIETO U CTaOMIM3UPYIONIETO OTOOPOB, reorpaduieckoe
U DKOJIOTUYECKOEe BUA000pa30BaHUE, BIUSHUE DIIEMEHTAPHBIX (PAKTOPOB
SBOJIIOIMM HA TeHO(OHA mOmyssianud, (HOPMUPOBAHHS MPHUCIIOCOO-
JIEHHOCTH K CpeJie OOuTaHus

1.3.6

KPYTOBOPOT BEIIECTB M TPEBPAIICHUS JHEPTUU B IKOCHCTEMax U OHO-
ctepe, aBosonus bnochepbr

1.4

COBPEMEHHYI0 OMOJIOTHYECKYI0 TEPMHHOJIOTHI0O H CUMBOJIMKY I10 IU-
TOJIOTUH, TEHETHKE, CeJIEKLMU, OMOTEXHOJIOIMH, OHTOI'€HEe3y, CUCTEMAaTH-
K€, 9KOJIOTHH, IBOJIIOLUU

1.5

0COO0EHHOCTH OPraHU3Ma 4YeJIOBeKa, €ro CTPOCHUs, >KU3HEICATENb-
HOCTH, BBICILIEW HEPBHOM NEATEIILHOCTH U NTOBEICHUS

THYECKUX HCCIICIOBAHMSIX >KHU-
BBIX OOBEKTOB U JKOCHCTEM:
OMHCaHue, U3MEpPEHue, IMpoBe-
JeHre HaONIOJICHUN; BBISBIIE-
HUE W OIICHKA aHTPOIOTCHHBIX
W3MEHEHUI B IPUpOJIe

1 . v
TpeboBanue, BkIrouéHHOE B DenepanbHblii KOMIIOHEHT TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAPTa OCHOBHOTO 00IIeTro 00pa3oBaHUsI IT0 OHMOIOTHH.
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2 YMETbH

2.1 00BbSICHSATD: — cOPMUPOBAHHOCTh  TIpell- | — C(OOPMHUPOBAHHOCTH CHUCTE-

2.1.1 pOJIb OHOJOTHYECKUX TEOPHH, 3aKOHOB, MPHHIIMIIOB, TUIIOTE3 B (JOPMHU- | CTAaBJICHUI O pOIM M MecTe | Mbl 3HaHMN 00 oOmux Ouo-

POBaHUU COBPEMEHHOM €CTECTBEHHOHAYYHON KAPTUHBI MUPA

2.1.2 €IMHCTBO >KUBOM W HEXUBOM MPHUPOIBI, POACTBO, OOIIHOCTH TMPO-
HCXOXKJICHUS J>KMBBIX PraHU3MOB, JBOJIOIMIO PACTEHUM M KUBOTHBIX
UCIOJIB3Ysl OMOJIOTHYECKHE TEOPUH, 3aKOHBI U MpaBUiIa

2.13 OTPULIATEIILHOE BIIMSHUE AJIKOTOJIsl, HUKOTUHA, HAPKOTUYECKUX BEIIECTB
Ha pa3BUTUE 3apOJIbIIlIa YEJIOBEKA; BIIUSHHE MYTareHOB Ha OPraHU3M
YeJIoBeKa

2.1.4 MPUYMHBI HACJIEJACTBEHHBIX M HEHACICICTBEHHbIX W3MEHECHUM; Ha-
CJIEICTBEHHBIX 3a00J1€BaHM, TeHHBIX U XPOMOCOMHBIX MyTalluil

2.1.5 B3aMMOCBSI3U OPTraHU3MOB, YEJIOBEKA M OKPY’KAIOIIEH Cpelbl; TPUYUHbI
YCTOWYMBOCTH, CaMOPETYJISLUU, CAMOPA3BUTHUS M CMEHBI 3KOCHCTEM;
HEO0OXOUMOCTh COXPAHEHHS MHOTOO0Opa3usi BHUJOB, 3aIUTHl OKpYKa-
FOIIEH Cpebl

2.1.6 MPUYMHBI IBOJIOLMK BHJIOB, YeJIOBEKa, OMOcdephbl, SAUHCTBA YEIOBE-
YEeCKHUX pac

2.1.7 MECTO M POJb YEJOBEKa B MPUPOJEC; POJICTBO UETOBEKA C MIICKOIHTA-
IOILIMMH KUBOTHBIMH, POJIb PA3JIMYHBIX OPraHU3MOB B KU3HH YEJIOBEKA

2.1.8 3aBUCHUMOCTH 3JI0POBBSI YEJIOBEKA OT COCTOSIHUS OKPYKaloLIeH Cpeabl;
MPOSIBIICHUE HACIEACTBEHHBIX 3a00JeBaHU, UMMYHHUTETa y YEJIOBEKa;
POJIb TOPMOHOB ¥ BUTAMHHOB B OPraHU3MeE

2.2 YCTAHABJMBATHh B3aMMOCBSI3H:

2.2.1 cTpoeHUS U (QYHKIUH MOJEKYJ, OPraHOWIOB KJIETKH, IIACTHYECKOTO
Y SHEPreTHYECKOro 0OMEHA; CBETOBBIX M TEMHOBBIX peaklnii ()OTOCHHTE3a

2.2.2 JIBIDKYIIIUX CHJT SBOJIIOIMY, MyTEH W HANPABJICHUN SBOJIIOIUU

23 pelwiatb 3aJayd  Pa3HOM CJOKHOCTH MO LHUTOJIOTMH, TE€HETHKE
(coCTaBJISITh CXEMbI CKPEIIMBAHMUS), DKOJIOTUH, BOJTIOIIUI

24 COCTABJISITH CXeMbI [IEPEHOCA BEIIECTB U YHEPTUH B IKOCHCTEMAX (LenH
MTUTaHMs], MUIIEBBIE CETH)

2.5 pacno3HaBaTh U ONMUCHIBATD:

2.5.1 KJIETKH PACTEHHUM U )KUBOTHBIX

OMOJIOTMM B COBPEMEHHOI
HAy4YHOUM KapTUHE MUPA; MOHU-
MaHue poJii OWOJoTHH B (op-
MHUPOBaHUU KPyro3opa u QPyHK-
LIHOHAIBHOMN rPaMOTHOCTHU
YeloBeKa Ji PElIeHUs Mpak-
TUYECKUX 3a/1ay;

— BJaJICHUE  OCHOBOIIOJIAraro-
MU TTIOHSATUSMHU U TIPEJCTaB-
JICHUSIMU O JKMBOM IpPUpPOJE, €€
YPOBHEBOM OpraHu3aluu
Y 3BOJIOLIMHU; YBEPEHHOE TMOJb-
30BaHHE OWOJIOTMYECKON Tep-
MHUHOJIOTHEN W CHMBOJINKOM;

— BJIaJICHUE OCHOBHBIMU METO-
JaMH Hay4YHOTO MO3HAHHUS, HC-
MOJIb3yEMbIMH TIPU  OHOJIOTHU-
YECKUX MCCIIEOBAHUAX JKHUBBIX
00BEKTOB M HKOCHUCTEM: OIHCA-
HUE, HU3MEpEHUEe, NPOBEICHHE
HaOJI0ICHUH; BBISIBIICHHE
Y OLICHKA AaHTPOIIOT€HHBIX W3-
MEHEHUU B IPUPO/IE;

— c(hopMUPOBaHHOCTh YMEHHIA
OOBSICHATh pe3yJbTaThl OHO-
JIOTUYECKUX  DKCHEPHUMEHTOB,
pemaTh 3IeMeHTapHble Onoo-
TrUYeCKHe 3a/1auH;

— cOpMUPOBAHHOCTh  COOCT-
BEHHOW MO3UIUU [0 OTHOIE-

JIOTUYECKUX  3aKOHOMEPHO-
CTSIX, 3aKOHAX, TEOPUSX;

— chopMupOBaHHOCTE  yMe-
HUH KCCIeoBaTh U aHATH3U-
poBaTh OuoJIOrMYecKUe 00b-
€KThl U CHUCTEMBI, OODBICHSITH
3aKOHOMEPHOCTH  OMOJIOTH-
YECKUX TMPOIIECCOB U sBIE-
HUW; TPOrHO3UPOBATH IIO-
CJIEJICTBUS 3HAUUMBIX OHOIIO-
THYCCKHUX MCCIICIOBAHMIA,

— BJIaJICHUE YMEHUSIMU BBI-
JIBUTATh TUTIOTE3bI HA OCHOBE
3HaHUUA 00 OCHOBOIIOJIAraro-
IUX OMOJIOTUYECKUX 3aKOHO-
MEPHOCTSIX U 3aKOHAaX, O Ipo-
UCXOXJICHUA U CYIIHOCTH
KHU3HU, I100ATbHBIX U3MEHe-
HUSX B Ouocepe; mpoBepsTh
BBIIBUHYTBHIE THUIOTE3bI JKC-
MePUMEHTaTbHBIMU cpen-
cTBamMu, (opMynHpys Ueib
WCCIICIOBAHMUS;

— BJIaJICHUE METOJaMU Camo-
CTOSITEIIbHOU IIOCTAaHOBKH
OMOJIOTHYECKHUX JKCTIEPH-
MEHTOB, OIMCAHUs, aHaIH3a
U OLEHKH JOCTOBEPHOCTH
MOJTy4E€HHOTO pe3yJjIbTara
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252

ocobeil Bus1a 10 MOP(OIOrHUecKOMY KPUTEPHIO

HUIO K Onosornyeckoit uapop-

253 Ouosiornyeckre OOBEKTH MO UX M300PaKEHUIO M TMPOLECCaM UX >KHU3He- | Malluy, I0JIy4aeMON U3 Pa3HbIX
JeSITEIbHOCTH HUCTOYHUKOB, K TJIOOAJHHBIM
2.54 9KOCHCTEMBI M arpO3KOCUCTEMBI HKOJIOTUYECKUM  IMpolbiieMam
2.6 BBISIBJISITD U IIYTAM UX PCIICHUA
2.6.1 OTJINYUTENbHBIC IPU3HAKU OTAEIBHBIX OPraHU3MOB
2.6.2 NPUCIIOCOOJIEHNUsT y OpPraHu3MOB K cpene oOuTaHus, apoMop¢o3bl
Y MJIMOAJIANTAIlH Y PACTEHUI U )KMBOTHBIX
2,63 abuoTtnyeckre M OMOTHYECKHE KOMIIOHEHTBI 3KOCHCTEM, B3aUMOCBSI3HU
OpPraHU3MOB B SKOCHUCTEME, AaHTPOIIOT€HHbIE H3MEHEHHUS B SKOCUCTEMAX
2.6.4 HCTOYHHUKH MYTareHOB B OKpYy aroleil cpenie (KOCBEHHO)
2.7 CPaBHMBATh (¥ 1eJ1aTh BbIBO/AbI HA OCHOBE CPABHEHMN):
2.7.1 Oounonorndeckne OOBEKTHI (KJIETKH, TKAHH, OPTaHbl U CUCTEMBI OPTaHOB,
OpPraHu3Mbl PACTEHUM, XUBOTHBIX, I'PUOOB U OAKTEPHH, IKOCHCTEMBI
1 arpO’KOCUCTEMBI)
2.7.2 IpoIiecchl U siBJIeHUs (OOMEH BEIIECTB Yy PaCTEHHM, )KUBOTHBIX, YEJIOBEKA,
IJIACTUYECKUHN M SHEPreTUYecKuil 0OMeH; (JOTOCHUHTE3 U XEMOCHUHTE3)
273 MHUTO3 U MeHo03, 0ecrojoe M IMOJOBOE PAa3MHOXKEHHUE, OILUIOJOTBOPEHUE
Y pacTeHUI U JKUBOTHBIX, BHEIITHEE U BHYTPEHHEE OIJIOJOTBOPEHHE
2.7.4 (opMBI €CTECTBEHHOTO 0TOOpPA, MCKYCCTBEHHBIM U €CTeCTBEHHBII 0TOOp,
CHocoObl BUI000pa30BaHus, MaKpO- 1 MUKPOIBOJIIOLMIO, ITyTH U HaIlpaB-
JICHUS HBOJIIOLMHU
2.8 onpeieasaTb  NPUHAUIEKHOCTh  OHMOJIOIMYECKHMX  OOBEKTOB K
orpeeN€HHON cHcTeMaTHYecKor rpymne (kiraccudukanus)
2.9 AHAJTM3HPOBATH:
2.9.1 Pa3JIMYHBIEC TUIIOTE3bI CYIIHOCTH KU3HU, IPOUCXO0XKIACHUS )KU3HU, PA3HBIX
IpyNIl OPraHU3MOB M 4YEJIOBEKA, YEJIOBEUECKUX PacC, 3BOJIIOLUIO Opra-
HU3MOB
2.9.2 COCTOSIHHE OKPY KAIoUIeH Cpebl, BIUsSHUE (DAKTOPOB PUCKA Ha 3I0POBBE
4eJIOBEKa, IOCIEACTBMS JI€ATEIbHOCTM YEJIOBEKAa B HSKOCUCTEMAX,
rJ100aIbHBIC AaHTPOTIOTEHHBIE H3MEHEHUsI B Onocdepe
293 pe3yJIbTaThl  OMOJIOTHYECKUX OKCIEPHUMEHTOB, HAOIOMECHUN TI0 WX

OITMCaHHIO

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




Komudukarop EI'D 2022 r.

BUOJIOI'UA, 11 xinacc.

7/18

3

HUCITIOJIB3OBATD I[PHOEPETEHHI)IE 3HAHUS U YMEHUWA
B IPAKTUYECKOU JNEATEJIBHOCTU N NOBCEJHEBHOMU
KNU3HAU

3.1

IS 000CHOBAHHUA:

3.1.1

IIpaBHJI TOBEJICHUS B OKPYXKalollel cpene

3.1.2

Mep NpOoQWIAKTUKU: PACHPOCTPAHEHUsI 3a00JIEBaHUM, BBI3BIBAEMBIX
pacTeHMSAMH, XUBOTHBIMHU, OAKTEpUSMH, TpHOAMH M BHPYCaMH; TpaBMa-
TU3Ma, crpeccoB, BUY-uHdpexnuu, BpeaHBIX MpHUBBIYEK (KypeHHe,
aJIKOTOJIM3M, HAapKOMaHWs); HApyLICHUS OCAHKH, 3PEHHUS, CiIyXa; 3apa-
KECHUsI MHPEKIIMOHHBIMHU U IPOCTYAHBIMU 3200JI€BaHUIMU

OKa3aHus MEepBOIl MOMOIIY MPU TpaBMax, MPOCTYIHBIX U APYrux 3aboJie-
BaHUSX, OTPABICHUU MHUIIEBBIMH MPOTyKTAMHU

CHOCOOOB BBIpAlIMBaHUS M Pa3MHOXKEHHUS KYJIbTYPHBIX PAacCTeHHUU U J10-
MAaITHUX )KHUBOTHBIX, YX0J1a 32 HUMU
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[lepeueHs 37MeMEHTOB cojepkaHus, mpoBepsemMbix Ha EI'D mo Ouoyioruu, AeMOHCTPUPYET MPEeeMCTBEHHOCTh conepikaHus pazaena «O0s3aTenbHbIN
MUHHMYM COJIEpYKaHHUsS OCHOBHBIX 00pa30BaTENbHBIX MPOrpaMMy» (elepaabHOro KOMIOHEHTAa TOCYAapCTBEHHOTO O0pa30BaTENFHOIO CTAaHAApPTa CPEIHEro
(moHOTO) 001TIeTO 00pasoBanus u [IpuMepHOIt OCHOBHOI 00pa30BaTEIBHON IPOrpaMMBbI CpEAHETO 001IIero oopazoBanus (ogo0peHa penenueM (enepanabHOTo
y4eOHO-METOAMUECKOT0 00BEAMHEHUS TI0 001IeMy 00pa3oBaHuto (TpoTokoy oT 28.06.2016 1. Ne2/16-3)).

Tab6muma 2
Kon Kon DJIeMEeHTHI COJlep:KaHusl, IPoBepsieMble 3aJaHUSAMH IK3aMEHALMOHHON padoThl
pasjena | KOHTpO- ®enepanbHbIii KOMIIOHEHT roCy1apCTBEHHOI 0 Hammune noszunmii ®K I'OC B I1IOOII COO
JIIPYeMOro 00pa3oBaTeILHOIO CTAHIAPTA CPeHero (MOJHOTr0) 0a308biil yposens YenyOnNeHHbIlL YPOBEeHb
3JIeMEeHTa 001ero o0pazoBaHus
1 BuoJsiorusi kak Hayka. MeToibl HAYYHOT 0 MO3HAHUS Buosiorusi Kak KOMILIEKC HAYK O KHBON Ipupoje

1.1

buonorus kak Hayka, €€ TOCTHKEHUS, METO/bI TIO3HAHUS
KHUBOM mpupoasl. Ponp Ouonorum B (popMupoBaHUM
COBPEMEHHOM €CTECTBEHHOHAY4YHON KapTUHbBI MUpa

Buonorust kak KOMIUIEKCHas
HayKa, METOJIbl Hay4YHOro
TIO3HAHUS, UCTIONb3yEMBbIe
6uosioruu. Cospemennvie
nanpaenenus 6 6uoI02UU".
Ponb Guonorun B ¢Gopmupo-
BAHMM COBPEMEHHOM Hay4-
HOW KapTUHBI MHpa, MPAKTH-
YecKkoe 3HauyeHHe OMOJIOoTH-
YECKUX 3HAHUU

buonorns kak KOMIUIEKCHAs Hayka.
CoBpeMeHHbIE HalpaBieHUs B OHO-
norud. CBs3b OHOJOTHH C JAPYTUMH
HaykamMu. BoimonHeHue 3akoHOB (u-
3WKH U XUMHH B )XUBOH mipupoje. Cun-
me3 ecmecmeeHHOHAYYHO20 U COYUO-
2YMAHUMAPHO20 3HAHUA HA  CO8pe-
MEHHOM 2mane pazeumusi YUSUIU3AYUU.
[IpakTnyeckoe  3HaueHue  OWOJIO-
THYECKUX 3HAaHUW. MeTOoJbl Hay4YHOTO
MO3HAHUS  OPTaHUYECKOTO MUpa.
DKClepUMEHTANIbHbIE METOAbl B OHO-
JIOTUM, CTaTUCTHUYEeCKas o00OpaboTka
JAHHBIX

1.2

VYpoBHeBass opranmzaius u dBomionuA. OCHOBHBIE
YPOBHU OpraHW3aluy HUBOW IPUPOABI: KIJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJIALHOHHO-BUOBON, OMOTreoneHO-
TUYeCKUH, OuocdepHbiii. buonornyeckue cuUcTEMBI.
OO0muye npu3HAKUH OWOJIOTHYECKUX CHCTEM: KJIICTOYHOE
CTpOEHUE, O0COOEHHOCTH XHWMHYECKOI0 COCTaBa, OOMEH
BEIIECTB W IIPEBpAIICHUS JHEPrUMU, TOMEOCTa3, pas-

buonorndyeckne CHCTEMEBI Kak
MpEeaAMET U3YUCHU ouoIoruu

buonornueckue cucremsl Kak MpeameT
U3Yy4YECHUS Ouosorum. OcHoBHbIE
NPUHIAIBL  OPTaHU3alUuN ¥ QYHKIHO-
HUPOBaHMUA OHOJOTMYECKUX CHCTEM.
buonocuueckue  cucmemvr  pasuvix
YyposHel opeanuzayuu. I'unoressl u Te-
OpHH, UX POJIb B HOPMHUPOBAHHUU

2
31ech U Janee KypcuBOM 0003HaYCHBI AUAAKTHUECKHE eTUHNIBI, cooTBeTcTBYIomME B [IOOIT 010Ky pe3yapTaToB « BBITYCKHHMK MOJTYYUT BO3MOKHOCTD HAYUHUTHCS.
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IpaXHUMOCTh,  JBW)KEHHE,  POCT H  pa3BHUTHE, COBPEMEHHOM €CTECTBEHHOHAYYHOU
BOCTIPOM3BEICHHUE, IBOJIIOLIHS KapTHUHBI MUPA
2 Kiierka kak 0M0JIOrHYeCKasi CHCTeMa CTpyKTypHBIC H (PYHKIHOHAJIbHBIC OCHOBBI KU3HH
2.1 CoBpemenHass ~ kierouHas Teopus, €€ ocHoBHbIe | LluTonorus, meronsl mwuro- | Kietka — cTpykTypHas | (QyHKIHO-
MOJIOKEHHUSI, POJb B (OPMUPOBAHMM  COBPEMEHHOH | JOrMH. Poiib KIETOUHOHN Teo- | HajbHas eAMHUIA OpraHu3Ma. Pazsumue
€CTeCTBEHHOHAYYHOH KapTWHBI Mupa. Pa3BuTue 3HaHMIA | puM B CTAaHOBIIEHHHM COBpe- | yumonozuu. COBpeMEHHBIE METOJIbI U3Y-
o kierke. KiierouHoe cTpoeHHE OpraHM3MOB — OCHOBA | MEHHOM  €CTeCTBEHHOHAyd- | yeHHs KieTku. Kietounas teopus B cBe-
€IMHCTBA OPTaHUYECKOT0 MHpa, 10Ka3aTeIbCTBO POJCTBA | HOM KapTUHBI MUPA T€ COBPEMEHHBIX JaHHBIX O CTPOCHHUH
YKUBOM MPUPOIBI U QYHKUUAX KIeTKU. Teopusi cumbuo-
2enesa
2.2 Mmuoroo6pasue knetok. IIpokapuoTel W dykapuothl. | KiieTku mnpokapuor u 3yka- | OCHOBHBIC OTJINYUTEIbHBIC
CpaBHMTENbHAs XapaKTEpUCTHKA KIETOK pacTEeHHi, | puoT OCOOCHHOCTH  KJIETOK  TPOKAPHOT.
JKUBOTHBIX, OaKTepuil, TpUOOB OTnuuuTeNbHBIE OCOOCHHOCTH KJIETOK
SYKapHUOT
2.3 XUMHUYECKUN COCTaB KJIETKH. Makpo- U MUKPO3JIEMEHTHI. | MoseKyasipHbIe ocHOBBI | MoOJIeKyIsipHBIE OCHOBBI YKUA3HU.
B3auMOCBA3b CTPOGHMs M (YHKIMH HeopraHHmueckux | ku3Hu. Heopranmueckue Be- | MakpodIeMEeHTH H MHKPO3ICMCHTBIL.
M ODraHMueCKHX  BeWlecTB  (OENKOB, HYKIGHHOBBIX | ECTBA,  MX  3HaueHue. | [ICOPraHmteckue Bemectsa. Boga, ec

KHCJIOT, YIJ€BOA0B, TUNUI0B, AT®), BXOAAIINX B COCTAB
KIeTKA. PoOJIb  XMMHUYECKHX BEIIECTB B  KIETKE
Y OpraHu3Me YeJ0BeKa

Opranudeckue BemiecTa (yr-
JI€BOJIbI, JIUMUABI, OCNIKH, HY-
KJIEMHOBbIE KHUCIOTHL, AT®)
U WX 3HadyeHue. buononn-
Mepbl. [[pyeue opeanuueckue
sewecmea kiemku. Hano-
mexHono2uu 8 buonocuU

posb B KMBOM mpupoxae. [mapo-
¢bunpHOCT, M TUAPOPOOHOCTH. Poib
MUHEPaJIbHBIX cosen B KJIETKE.
Opranuueckue  BEIIECTBA, IOHATHE
O PETYJSIPHBIX U HEpEryJSpHBIX OHO-
nonuMmepax.  yriaeBogsl. MoHocaxa-
pHIBI, OJIUrOcaxapuibl U MOIHCAXAPH-
npl. DyHKIMM YIVIEBOAOB. JIMMMIBL
OyHkuy JUnuAoB. benku. PyHKIMU
O0enkoB. MexanusM jeiictBus  dep-
MeHToB. Hykneunnosbie kuciotel. [JHK:
CTpOEHHE, CBOICTBA, MECTOIOJIOKEHHE,
¢ynkuuun. PHK: crpoenme, Buubl,
bynkiuu. ATO: ctpoenne, GyHKIUH.

[pyrue  opraHuyYeckue  BEUIECTBA
KIeTKkd. HaHo-TexHoIornu B OMOJIOTHI
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Crpoenue KieTKd. B3auMOCBsI3b CTpoeHHMS M (QYyHKIHHA
9acTell U OpPraHOMIOB KJIETKH — OCHOBA €€ IIeJTOCTHOCTH

OcCHOBHBIE YacTHM M OpraHo-
U/Ibl KJIETKH, UX QyHKIMH

OCHOBHBIC YaCTH ¥ OPTAHOUJIBI KIICTKH.
Crpoenne u QyHKIIUU OMOJIOTHYECKHX

MeMOpaH. [uromunazma. Snpo.
Ctpoerne u (QYHKIMH XPOMOCOM.
MemOpaHHbIE " HEeMeMOpaHHbIE

opranouibl. Ilutockener. BkitoueHus

2.5

OOMeH BeIecTB M TPEBpAIICHUS SHEPTHU — CBOWCTBA
JKUBBIX OPTraHW3MOB. OJHEpreTHYeckwii oOMEH H IuIa-
CTHYECKUA OOMEH, WX B3aMMOCBI3b. CTamum HHEpre-
THYECKOro oomeHa. bpoxxenue u npixanue. @OTOCUHTE3,
€ro 3HaueHue, kocMuyeckas poiib. Pa3pl (HOTOCHHTE3A.
CBeToBbIE W TEMHOBBIC peEakiuu (OTOCHUHTE3a, WX
B3aMMOCBSI3b. XE€MOCHUHTE3. PoJIb XE€MOCHHTE3UPYIOIINUX
Oaxtepuii Ha 3emute

JKu3HenesTenbHOCTh KIIETKH.
ITnactuueckuii ooMeH. Poto-
CHUHTE3, XeMOCUHTE3. DHEpre-
THYECKUI 0OMeEH

Knerounsrii MeTaboIH3M.
DepMEHTATUBHBIA XapakTep peakiHil
obMeHa BCIIECTB. Drarsl

HHEPreTUIecKoro oomMeHna. AspodOHoe u
aHa’poOHoe JpIXaHue. PoJb KIeTOUHBIX
OpPraHOMJIOB B mporueccax
SHEPreTHYecKoro ooMeHa. ABTOTPOQBI
u rerepotpodsl. Dortocunres. Daswi
¢dorocuHTe3a. XEMOCHHTE3

2.6

lenetnveckas  wudopmamuss B kietke.  [eHbI,
TEHEeTUYECKUA KOJ M €ro CBOWCTBA. MaTpuuHbIN
XapakTep peaknuid OwocuHTe3a. buocwHTe3 Oenka u
HYKJIEMHOBBIX KHCIIOT

XpaHeHue, nepegaya U pe-
anmu3anys  HacJleICTBEHHOM
UHPOpPMAIMU B KIIETKE.
T'enernueckuii kox. I'eH, re-
HoM. buocunres 6enxka. [ eno-
Muka. Bauanue napxozenHvix
seuiecms Ha npoyeccul
8 Kiemke

Hacnencrennas wundopmanust u eé
peanu3anus B KieTke. ['eHeTHueckuii
KOJl, €r0 CBOWCTBA. DBOJIOIUS TMPEJ-
crtaBieHud o reHe. CoBpeMEHHbIE
MPEACTABIEHUSI O TE€HE M TEHOME.
buocunTes Oenka, peakuuu MaTpuy-
HOro cuHTe3a. Perymsamus paboTbl
T€HOB M TMPOLIECCOB OOMEHa BEIIECTB
B KiIeTKe. ['eHHas WH)KEHepHus, TEHO-
MUKa, npomeomuka. Hapywenue oOuo-
XUMUYECKUX Npoyeccos & Kiemke noo
BAUAHUEM MYMA2EHO8 U HAPKO2LEHHbIX
seujecms

2.7

Knerka — renernueckasi eIMHUALIA KUBOTO. XPOMOCOMBI,
ux crtpoenue (dhopma u pasMepsl) u QyHKIUU. Yucio
XpOMOCOM M HX BHJIOBOE NOCTOSHCTBO. ComaTruueckue
Y NIOJIOBbIE  KJIETKW. JKM3HEHHBI LMK  KIETKH:
uHTepdaza u MuTOo3. MUTO3 — JAENECHUE COMATHUYECKHX
KJIeToK. Meiio3. @a3pl MuTO3a M Meno3a. Pa3zButue
MIOJIOBBIX KJIETOK Yy PpAacTeHHHM M JKUBOTHBIX. [leneHue
KJIETKM — OCHOBa pOCTa, PAa3BUTHS U Pa3MHOXKCHUS
Opranu3MoB. Posib Melio3a 1 MuTo3a

Krnerounsrii mukin: uaTepdasza
U JeiaeHne. MUTO3 U Meno3,
nx 3HaueHue. CoMaTHYECKHE
1 TIOJIOBBIE KJIETKHU

Knerounsiii nmkn: wHTEpdaza u 1e-
neHue. MuUTo3, 3HaUeHUE MUTO3a, (a3bl
muto3a. Comarnyeckue U IOJIOBBIE
KJIeTKH. Meiio3, 3HA4YCHUE MeHo3a,
¢da3pl Meiioza. Meiio3 B KM3HEHHOM
HuKIe opraHuzMoB. PopMupoBaHue
IIOJIOBBIX ~ KJIETOK Yy  LBETKOBBIX
pacTeHMl U IMO3BOHOYHBIX >KHBOTHBIX.
Pecynayus  Oenenuss  knemox, Hapy-
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wlenus pe2yiayuu Kax NpuyuHa 3a6o-
aesanuti. Cmeoiogvle Kiemku

3 Opranunsm kak 0MosI0rnyecKas CucTemMa Opranuszm

3.1 Pa3HooOpasyue OpraHM3MOB: OJHOKIETOYHbIE M MHOro- | Opranusm — exunoe nenoe. | OCOOEHHOCTH OIHOKJIETOYHBIX, KOJIO-
KJIETOYHBIE, aBTOTPOQBI, TeTepoTpodhl, a’polbl, aHa- | KusnenearenbHocTs — opra- | HHAJIBHBIX W MHOTOKICTOYHBIX —Opra-
5po6HI HusMa. Perymsuust dyHximii | HU3MOB. B3aumocBs3p TkaHel, op-
OpraHW3Ma, TOMEOCTa3 raHoB, CHUCTEM OpraHOB KaK OCHOBa
LIETIOCTHOCTA opraHuzma. (OCHOBHBIE
MPOLIECChl, MPOUCXOAAIINE B Opra-
HU3ME: TUTaHWEe W THIIEeBapeHHue,
JBUKEHHE, TPaHCIIOPT BELIECTB,
BBIJICICHUE, PA3APAKUMOCTb, PEryJisi-
uusa |y opranusMoB. [loanep:xkanue
roMeocTas3a, MPUHIUI 0OpaTHOM CBSI3U
3.2 Bocnpoussenenne oprann3mMos, ero 3HadeHue. CrocoObl | PasmHokeHne  opranm3moB | PasmMHOokeHue opranm3moB. becmonoe
pa3MHOXEHHUsI, CXOJCTBO M pa3JIn4yMe MOJI0BOro u Oecno- | (6ecrionioe u mosioBoe). Crno- | M TOJOBOE  pa3MHOXKeHue. JIBoiiHoe
jgoro pasMHOxeHHs. OTUIOAOTBOpEHHE Yy UBETKOBBIX | COObl pazmHOdiCeHusi y pac- | OIIOJOTBOPEHHE Y LIBETKOBBIX pac-
pacTeHMH W TO3BOHOYHBIX JKUBOTHBIX. BHewHee | menuu u scugomuulix TeHUH. BHUIbl ONIONOTBOPEHUS y KH-
U BHYTpPEHHEE OIUIOJ0TBOPEHUE BOTHBIX. CTIOCOOBI pa3MHOXKEHHS Y pac-

TEHUH U KUBOTHBIX. [lapTeHOorenes
3.3 OHTOTEHE3 U MPHUCYIIHME €My 3aKOHOMEPHOCTH. OMOpHo- | UHnuBuayansHoe pa3Butue | OHTOreHe3. DMOpHUOHATIBLHOE pa3BUTHE.
HAJIBHOE M TIOCTAMOPHUOHAILHOE Pa3BUTHE OPraHU3MOB. | OpraHU3Ma (onTorenes). | [locramOpuonansHoe paszButue. Ilps-

[TpyunHBl HapyLIEHHs Pa3BUTHS OPraHU3MOB

[IpyuvHbl HapylIeHUH pas-
BUTHA. PenponykTuBHOE 310-
pOBbE  4ENIOBEKa; IOCIEA-
CTBUS BIMSHUS QJIKOTOJIs, HU-
KOTHMHA, HApPKOTHUYECKUX Be-
IIECTB Ha HSMOpHUOHAIBHOE
pa3Buthe yenoBeka. JKus-
HeHHble YUKl PAHBIX SPYRN
Op2aHuU3MOo8

MO€ U Hempsmoe pasBuThe. KH3HEH-
HBIE [IUKJIbI Pa3HBIX IPYIIT OPraHU3MOB.
Perynsauus  MHOUBUAYadbHOTO  pas-
BuTH. [IpunHbI HApYLIEHUN pa3BUTUS
OpPraHHU3MOB
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34 I'eneruka, e€ 3amauu. HacnenctBeHHOCTs M U3MEH- | ['eHeTuka, METOABI FeHETUKU. | FICTOpUS BO3HMKHOBEHMsS W pa3BUTUSA
YUBOCTh — CBOWMCTBA OpraHU3MOB. MeToAbl T'€HETHKH. | ['eHeTnueckas TEpMUHOJIOIUSA | TEHETUKH, METOAbl TE€HETUKH. ['eHe-
OCHOBHbBIE TEHETHMYECKHE TIOHATHS M CHUMBOJIMKA. | U CUMBOJIMKA. XPOMOCOMHAs | THMECKHE TEPMUHOJOTHUSI U CUMBOJIMKA.
XpoMOCOMHasi Te€Opusl HacIeACTBEHHOCTH. COBpEMEHHBIE | TEOpUS HACIEICTBEHHOCTH I'enotnnn u denotun. BeposTHOCTHBII
MIPEICTABJICHUS O T€HE U TEHOME XapakTep 3aKOHOB TE€HETHKU. XPOMO-
COMHas TEOpUsl HACIEACTBEHHOCTH
3.5 3aKOHOMEPHOCTH  HACIEACTBEHHOCTH, HMX  IMTO- | 3aKOHBI  HACJIEICTBEHHOCTH | 3aKOHBI HaclencTBeHHOCTH [. MeH-
JIOTUYECKHE OCHOBBI. 3aKOHOMEpPHOCTH HaciienoBaHus, | I'. Menaens.  OnpexaeneHue | 1es U yCIOBUS UX BbINOJHEHUS. LluTO-
yctaHoBieHHble ['. Mennenem, wux unuronorudyeckue | moja. CIEIUIEHHOE C TOJIOM | JIOTHYECKHE OCHOBBI 3aKOHOMEPHOCTEH
OCHOBBI (MOHO- U TUTHOPHIIHOE CKpEIlMBaHME). 3aKOHBI | HacienoBaHue. ['eHeTnka 4e- | HacjaelIoBaHUS. AHaIH3UPYIOIIEEe CKpe-
T. Moprana: CIEIUICHHOE HacjelIOBaHHE TMPHU3HAKOB, | JoBeka. HacnencrBennsie 3a- | muBanue. ClEIUIEHHOE HacleOBaHUE,
HapylIeHHe CIEIUIeHus TeHOB. [eHetmka mona. Ha- | GoneBaHusi ueigoBeka M UX | KpoccuHroBep. OmpeneneHue mona.
CJeI0BaHME MPU3HAKOB, CIEIUICHHBIX C MojioM. B3aumo- | npegynpexaenue. Otuuec- | CUEMIEHHOE C IOJOM HaclieJOBaHUE.
neiictBue reHoB. ['eHOTMN Kak MEJOCTHAs CHUCTEMa. | KMe acleKThl B 00jacTu Me- | BzauMopeilicTBue amenbHbIX W Heall-
I'enernka yenoBeka. MeTonpl UW3y4YeHUSI TE€HETHKU | JUUUHCKON M€HETUKHU JIETIbHBIX T€HOB. ['€HETUYECKHE OCHOBBI
yenoBeka. Pemenne renernueckux 3anad. CocraBieHue WHJIWUBUIyalbHOTO pa3BUTHS. [ enemu-
CXEM CKpelIMBaHUs yeckoe kapmupoeganue. | eHeTHKa 4elo-
BEKAa, METOJAbl M3yYECHHs] TE€HETUKU Ye-
JIOBEKA
3.6 3akoHOMEepHOCTH u3MeHuYMBOCTH. Henacnencrsennas | ['enorun u cpena. Henacnen- | 'enotun u cpepa. HenacnencrBeHHas
(MomuduKanuoHHas) M3MEHYMBOCTh. Hopma peakmmu. | cTBeHHAss M3MEHYMBOCTh. Ha- | m3mMeHunBocTh. HOopMa peakiuu mpus-
HacnencTtBeHHass W3MEHYMBOCTB: MYTAIIMOHHAs,, KOM- | CJI€CTBEHHAsl K3MEHYMBOCTh | Haka. BapualMoOHHBIN psii U Bapualu-
OuHaTuBHas. Buapl MyTanuil U uX NPUYUHBL. 3HAYCHUE OoHHas KpuBas. HacnencrBeHHas u3mMeH-
M3MEHYMBOCTH B KU3HU OPTraHU3MOB U B 3BOJIOLIUH YUBOCTh. BHIIBI HacleICTBEHHOM W3-
MeHYHBOCTH. KOMOWHATHBHAs W3MCH-
YUBOCTbh, €€ HICTOUYHUKH
3.7 3HaueHWe TEHETUKH sl MeauiuHbl. HacnmenctBennbie | MyTareHsl, MX BIUsSHHUE Ha | PEenpoayKTHBHOE 370pOBbE HYEIOBEKA.
00Jie3HNM 4YeNoBeKa, HX MPUYHMHBI, MPO(UIAKTHKA. | 3I0POBHE YETOBEKA HacnenctBennsie 3a0oneBaHus 4elno-
BpenHoe BausiHHE MyTareHoB, ajKOToJis, HAPKOTHKOB, BEKa, WX MpeaynpexacHue. 3HauCHUE
HUKOTMHAa HA TEHETHMYECKUH amnmapar KIETKH. 3anura TE€HETUKU JJI1 MEAUIUHBI, 3THYECKUE
cpelbl OT 3arps3HEHUsi MyTareHaMu. BrwisiBiIeHHE acmeKkThl B 00JIacTU  MEIUIIMHCKOMN
UCTOYHMKOB ~ MYTareéHOB B  OKpY’)Kawllew  cpezne reHeTuk. MyTauuu, BHIBI MyTaluil.
(KOCBEHHO) ¥ OIICHKAa BO3MOKHBIX TOCIEACTBUN UX MyTaressl, UX BIUSHHE HA OPTaHU3MBI.
BJIMSIHUS HA COOCTBEHHBIN OpraHu3M MyTanuu Kak TNpUYUHA OHKOJIOTHU-
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yeckux 3aboneBanuil. Buesgepnas
HACJIEACTBEHHOCT M H3MEHYHBOCTD.
Onueenemuxa
3.8 Cenexnust, e€ 3aaun U MpakTHyeckoe 3HadyeHue. Bxian | Jlomectukauus u ceneknus. | JJomectukanuss u cenekius. LleHTpor

H.M. BaBunoBa B pa3BUTHE CEJIEKIIMU: YYEHHE O LEHTPaX
MHOT000pa3usl ¥ MPOUCXOKACHUS KyIbTYPHBIX PACTCHHIA,
3aKOH F'OMOJIOTHYECKUX PSJAOB B HACIIECICTBEHHOW M3MEH-
YUBOCTU. METObI CENEKIMU U UX T€HETUYECKUE OCHOBBI.
Mertoapl BBIBEACHUS HOBBIX COPTOB PACTECHHIA, IOPOJ
JKUBOTHBIX, IITAMMOB MHKPOOPIaHU3MOB. 3HAay€HHE Te-
HETUKHU I CEJNeKUMU. buojornyeckue OCHOBBI BhIpa-
IIMBaHMS KYJBTYPHBIX PACTEHUH M TJOMAIIHUX KUBOTHBIX

Mertonrsl cenexkumn

OJIOMAIITHUBAHUS JKUBOTHBIX WU IIEHTPbI
IIPOUCXOKICHUS KyJIbTYPHBIX PACTEHUI.
Mertoapl ceneKkIuHu, UX TeHETUYECKHE
ocHOBBI. VIcKyccTBeHHBIH 0TOOp. YCKO-
pEHME U TMOBBILIEHHE TOYHOCTH OTOOpa
C IOMOULIBI0  COBPEMEHHBIX  METOZOB
TCHETUKU U OMoTexHoyoruu. [ ereposuc
U €T0 UCIOJIb30BAHUE B CENEKIIUU

3.9 buorexnonorus, e€ HanpasieHus. Knerounas u renHas | buorexnonorus, e€ Hampas- | PaclimpeHne TIeHEeTM4ecKOro pasHo-
UH)KEHEpHs, KIOHUpOBaHUE. Poib KIETOYHONW TEOpHM | JeHHS W HEepCHEeKTHBBI pa3- | 00pa3usl CEJIEKLHOHHOIO MaTepuaa:
B CTAHOBJICHUM M Pa3BUTUU OWOTEXHOJOTMU. 3Ha4YeHue | BUTUsl. buobesonacrocms NOJUILIONANS, OTAANEHHAs TUOpUAH-
OMOTEXHOJIOTUU JJISl Pa3BUTHS CEJIEKLUH, CEJIbCKOrO XO- 3alMs, DKCIEPUMEHTAIbHBIA MyTare-
3HCTBA, MHKPOOHOJIOTHUECKON TPOMBIIIICHHOCTH, CO- He3, KJIETOYHAs HWHXEHEpUs, XpoMo-
XpaHeHUs] TeHOQOH/1a TUIAaHEThl. DTUYECKUE aCHEeKThI pa3- COMHAas WH)XCHEpHs, TICHHAs WHXKe-
BUTHSI HEKOTOPBIX HCCIECAOBAHUN B OMOTEXHOIOTHH (KJIO- Hepusi. bruo6e3onacHoCTb
HHPOBAHKE YEIOBEKa, HAIIPABJICHHbIC H3MEHEHUS] TeHOMA)

4 Cucrema u MHOroo0pasue OpraHu4ecKoro Mupa Teopus 3BoIIOLIUH
4.1 MHoroo0pasue opranuzMoB. 3HaueHue padot K. Jlunnest | Muoroo6pasue opranusmMoB | MHorooOpasue U HpUCIOCOOICHHOCTD

u X.b. Jlamapka. OcCHOBHBIE CHCTEMATHYECKHE (TaKCO-
HOMMUYECKHE) KaTEeropuu: BHJ, POJ, CEMENCTBO, OTPSI
(mopsimox), kmacc, Tum (OTHAEd), UApPCTBO; HMX COMOI-
YMHEHHOCTh. Bupychl — HekjerouHas (opma >XU3HU.
Mepbl  TpoUIAKTUKKA  PacHpOCTPAHEHUS BUPYCHBIX
3a00ieBaHU

KaK pe3yJIbTaT 3BOJIOIHH.
[MpuHIHIBL KIaccHPUKAIIH,
cucrematuka. Bupycel — He-
KJIeToyHass (opma KU3HU;
Mepbl MPO(UIAKTHKH BHPYC-
HBIX 3200JeBaHUI

OpPraHu3MOB K cpele OOUTaHUS Kak
pe3ynabTaT  IBOMIONUH.  [IpHHIMIIBI
kinaccuukanuy, cucremMaruka. OCHOB-
HbIE CUCTEMAaTHYECKUE TPYIIITBI OPraHu-
gyeckoro Mupa. CoBpeMeHHbIE MOAX0/IbI
K KJaccu(uKaluy OpraHu3MoB. Bu-
pychl — HekJIeTOouHas (GopMa KHU3HH.
CrniocoObl mepenayn BUPYCHBIX HH-
dekmuit W Mepbl  MPOQPUIAKTUKH
BUPYCHBIX 3a0oneBaHMl. Bupyconozcus,
eé npakxmuueckoe 3Hauenue
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4.2

MapcTBo bakrepun, cTpocHUE, )KUZHEACATENBHOCTD, Pa3-
MHOKEHUE, poiib B mpupone. bakrepun — Bo30yauTenu
3a00JIeBaHUI pacTeHui, JKUBOTHBIX, 4eJI0BeKa.
[Tpodunaktrka 3a00J€BaHMiA, BHI3BIBAEMBIX OAKTEPUIMHU

43

HapctBo I['pubbl, crpoeHHe, KU3HEACATEIBHOCTb, pa3-
MHOkeHue. Mcnonp3oBanue rpu0oB JUIsl HOJTYyUYEHUs MPO-
JTYKTOB MUTAHUS U JIeKapcTB. Pacno3HaBanue cheT00HBIX
W SIOBUTHIX TpuOoB. JlumaitHuku, uX pasHooOpaszue,
0COOEHHOCTH CTPOEHUS M >KU3HENESITeIbHOCTH. Poib
B IIpHUpO/Jie TPUOOB U JIMIIAHHUKOB

MHoroo0pa3ue OpraHu3MoB
KaK pe3yJIbTaT SBOJIFOIUH.
[MpuHIHIBL KIaccHPUKAIIH,
CHCTEMATHKA

Msoroo0pa3ue U TpUCTIOCOOIEHHOCTh
OpPraHU3MOB K Ccpejie OOMTaHMsI KaK pe-
3ynbTaT 3BOMIOUMHU. IlpuHIMNBI Kiac-
cupukauuu, cucrematuka. OCHOBHbBIE
CHCTEMaTHYEeCKHe TPYyMIbl  OpraHu-
YEeCKOro MHpa

4.4

HapctBo Pacrenus. Ctpoenue (TkaHHU, KIETKH, OPTaHbl),
KHU3HEEATEIbHOCTh M Pa3MHOKEHHE PACTUTEIBHOTO
opraHusma (Ha IpHUMepe MOKPHITOCEMEHHBIX PACTEHMM).
Pacno3naBanue (Ha puCyHKax) OpraHOB PaCTCHHI

4.5

Mmuoroo6pasue pacreHuii. OCHOBHBIC OTAEIBI PACTCHHIA.
Kitaccel mOKpBITOCEMEHHBIX, POJIb PACTEHHN B MPUPOJE
Y )KM3HU YEJIOBEKa

4.6

L[apCTBO JKusortHEbIE. O,I[HOKJ'ICTOLIHBIe U MHOI'OKIJIC-
TOYHBIC XHUBOTHBIC. XapaKTepI/ICTI/IKa OCHOBHBIX THIIOB
GCCHOSBOHO‘IHLIX, KnaccoB uiaeHHcToHOrux. OcobeH-
HOCTH CTPOCHUSA, KUSHCACATCIbHOCTHU, PASMHOXCHUA,
POJib B IIPpUPOAC U KM3HU YCIIOBCKA

4.7

XOpaoBbI€ )KUBOTHBIE. XapaKTEPUCTUKA OCHOBHBIX KJIac-
coB. Pomnb B nipupoae U ku3HU 4enoBeka. PacriosHaBanue
(Ha pUCYHKax) OpraHOB M CHCTEM OpPIaHOB Y KUBOTHBIX

OpFaHI/I3M YECJI0BCKA M €10 3I0POBLE

5.1

Tkanu. CTpoeHHE U )KU3HEAESITEIbHOCTh OPTaHOB M CHUC-
TCM OPraHOB NHUIICBAPCHUSA, JIbIXaHUS, BbIICICHUS. Pac-
Mo3HaBaHWe (HAa PHUCYHKax) TKaHEW, OPTraHOB, CHUCTEM
OpraHoB
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5.2

CrpoeHne M JKU3HEIEATCIBHOCTh OPraHOB M CHCTEM
OpraHOB: OIIOPHO-ABUIATEIILHOM, IIOKPOBHOM, KpPOBO-
obOparmenusi, TuMEGOOTTOKa. PasMHOXKEHHWE M pa3BUTHE
yenoBeka. Pacrno3HaBaHue (Ha pHUCYHKax) OpraHoB
Y CHCTEM OpPraHOB

53

BryTpeHHAs cpena opraausMa 4enoBeka. [ pynmsl KpoBH.
[lepenuBanue xpoBu. HVmmyHuter. OOMeH BellecTB
Y IIPEBPAIlCHHE DHEPrUM B  OPraHM3ME 4YeJOBEKa.
BurtamuHbl

54

HepBHasa u sHaokpuHHas cucteMbl. HeliporymopaiibHas
peryisiiusg MNpoOLECcCOB >KU3HEACSITENBHOCTH OpraHu3Ma
KAaK OCHOBA €0 IIEJIOCTHOCTH, CBSI3H CO CPEOU

5.5

Ananuzatopel. Opranbl 4yBCTB, UX POJIb B OpraHU3ME.
Crpoenue u GyHKIUMU. BrICIIas HepBHAS JESITEIHLHOCTS.
Con, ero 3nauenue. Co3HaHHWe, NaMATh, SMOLIUU, PEUb,
MbIeHne. OcoOEHHOCTH IICUXUKHU YeI0BEKA

5.6

Jlnunas u oOIIeCTBEHHAs THWTWEHa, 370pPOBBIA 00pa3
*u3HU. [IpodmrakTrka WHPEKIMOHHBIX 3a00JIeBaHUN
(BUpYCHBIX, OaKTepUaNTbHBIX, TPHUOKOBBIX, BBI3BIBAEMBIX
XKUBOTHbIMH). [lpenynpexnenue TpaBMaTu3Ma, MPUEMBI
oKazaHus mnepBoii nmomoury. [Icuxuyeckoe u pusuueckoe
310poBbe uenoBeka. PakTopbl 37A0pPOBbsl (ayTOTPEHUHT,
3aKaNMBaHMWE, [BUTATENbHAs aKTUBHOCTH). DakTophl
pucka (cTpecchl, TMUIIOAMHAMUS, NMEPEYTOMIICHHUE, IEepe-
OXJaxJeHNe). BpenHblie U Mosie3Hble MPUBLIUKH. 3aBUCH-
MOCTb 37I0POBbSI YEJIOBEKA OT COCTOSIHHUS OKpY’KaroIlen
cpensl. CoOnrofeHHe CAHUTAPHO-TUTHEHHYECKUX HOPM
U IpaBUJ 3JI0pOBOro oOpa3a xu3HU. PenpomykrtuBHOE
310poBbe 4enoBeka. llociencTBus BAMSHUS aJIKOTOJIs,
HUKOTHHA, HApKOTMYECKMX BEIIECTB Ha pa3BUTHE
3apoJbllia YeJIOBEKa
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6 IBOJIIOLNS JKMBOI MPUPOABI Teopus 3Boaonun. Paspurue :xu3nm Ha 3emiie
6.1 Bupn, ero kpurepuu. [lonynsanus — crpykrypHas eqununa | Bun, ero xpurepun. Ilomy- | PazButue npencrasinenuit o Bune. Bun,

BUJAa M D3JEMEHTapHas €AMHUIAa 3BOMIOUMU. MHUKpo-
sBosmonust. OOpa3oBaHue HOBBIX BUJI0B. CIIOCOOBI BHJIO-
oOpa3zoBanus. CoxpaHeHHE MHOrooOpaszus BHUAOB Kak
OCHOBA yCTONYHUBOCTH OHMOChEpbI

JSAIUS — dJEMEHTapHas eu-
HUILIA HBOJIOLMH. J[BHKyIIHE
CHJIBI DBOJIIOLIMH, UX BIUSHUE
Ha TeHO(OH/T TOITYJISIIAN

ero kputepuu. Ilonmynsanus kak ¢opma
CYLIECTBOBaHMsI BHJAa M Kak D3JIEMEH-
TapHas €QVHMIA HBOJIOLMU. MHuKpo-
SBOJIIOIMS U MaKpo3BoJoLus. [[BHxKy-
IIM€ CHUJIBI DBOJIIOLMM, UX BIMSHHE HA
reHoona mnomynsuuu. [peiid reHos
U CJIy4aliHbI€ HEHAIIPABIICHHBIE H3Me-
HEHHS TeHO(OH/a MOMYJISIUU. Y paBHEe-
nue Xapau — BaitnGepra. Moreky-
JSIPHO-TEHETUYECKHE MEXAaHU3MBbI 3BO-
monuu. DOpMBI  €CTECTBEHHOIO  OT-
Oopa: IBWXyIIas, CTaOMIM3UPYOIas,
OU3PYNTUBHASA. DKOJOTUYECKOE WU TI'eo-
rpaduueckoe BU000pa3oBaHue

6.2

Pa3BuTHe OBOMIOIMOHHBIX UAEH. 3HAYCHHE 3BOJIIO-
nuoHHOW Teopumn Y. JlapBuHa. B3auMOCBsA3b ABMKYIIHAX
cuil 3Booluu. DopMbl €cTeCTBEHHOro OTOOpa, BH[BI
O0opeOBI 3a cymiecTBOBaHWE. CHHTETUYECKAs] TEOPHs
9BOJIIOLMH. DJIeMeHTapHble (pakTopbl 3Bomonuu. Mccne-
noanust C.C. YerBepukoBa. Posb 3BONIIOLIMOHHON Teo-
puu B (GOPMHPOBAHMM COBPEMEHHOH €CTECTBEHHO-
Hay4HOW KapTHUHBI MUPA

Pa3Butne 9BOJIIOLIMOHHBIX
U, DBOJIFOLIMOHHAS TEOPHS
Y. JlapBuna. CunrteTnueckas
TEOPHSI SBOJIIOLIUU

PazButue sBomonnoHHbIx uaen. Hayu-
geie B3TAael K. JImaaes w JK.b. Jla-
Mapka.

DBOJIOIIMOHHAS TEOpHsI 4. Hap-
BUHA.CUHTETUYECKAs] TEOPHUsl 3BOIIO-
uud. Posb  3BONIOLIMOHHON — TeOpuHU
B (h)OpPMHUPOBAHUH €CTECTBEHHOHAYYHOU
KapTHUHBI MUPa

6.3

JlokazaTenbCcTBa SBOJIONUHM KMBOW MPUPOABL. Pesyib-
TaThI YBOJIFOIIMH: IIPUCTIOCOOJIEHHOCTh OPTraHNU3MOB K Cpe-
1€ oOUTaHMsI, MHOT0OOpa3ue BUI0B

CBHUOeTEIBCTBA
JKUBOU IIPUPOJBI

3BOJIFOIIMH

CBHUIETEALCTBA  JBOJIOLMHA  KMBOH
MPUPOJIBI: MAJCOHTOIIOTUUECKHUE, CPaB-
HUTEIbHO-aHATOMHYECKUE, aMOpHo-
JIOTUYECKUe, Ouoreorpapuveckue, Mo-
JIEKYJISIPHO-TEHETUYECKUE
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6.4 Makpossomtonua. Hanpasinenus u  nytd  sBomouuu | Mukpossomonuss v Makpo- | Hanpasnenus u mytu sBomonnu. Pop-
(A.H. Cesepuos, W.U. llImanbrayszen). buonorudeckuii | 3BOIIONHNS. Hanpasnenus | Mbl 3BOJIIOIMU: JUBEPTEHIIMS, KOHBEP-
nporpecc u perpecc, apomopdos, uanoananTanus, Aere- | IBOMIONUHK. [MIOTE3bl Npo- | TEHIUs, Mapauleau3M. MexXaHU3MbI
Heparus. [IpuymHBl OMOJOTMYECKOr0 Tporpecca W pe- | UCXOXKIEGHUS  Ku3HM  Ha | amanrtanuid. Kospomromms. Muoroo6pa-
rpecca. I'mmore3sl BO3HMKHOBEHHUS >XM3HM Ha 3emie. | 3emsie.  OCHOBHBIE — 3Tallbl | 3M€ OPraHU3MOB M MPUCIOCOOICHHOCTD
OcHoBHBIE apoMOp(}03bl B IBOJIIOLUU PACTEHUH M KU- | SBOJIOLUM  OPraHMYECKOrO | OPraHM3MOB K cpele OOuUTaHMs Kak
BOTHBIX. YCJIO)KHEHHE JKUBBIX OpPraHM3MOB Ha 3emile | MHUpa Ha 3emiie pe3ynbTaT 3BOJOLMU. MeTronbl naTH-
B IIPOLIECCE DBOTIOLUU POBKM  COOBITMH  HpPOILIOrO, TI€o-
XpOHOJIOTHYECKasl IIKana. ['unoressl
IIPOUCXOXKACHHAA JKU3HM Ha 3eMile.
OcHOBHBIE 3TaITbl IBOIOLUH Onocheps
3emmn. KiroueBble cOOBITHS B 3BO-
JIOUMU  PAacTeHUHd U JKUBOTHBIX.
Buvimupanue 6udog u e2o npudunsi
6.5 [Ipoucxoxnenue yenoseka. UenoBek kak BUJ, ero mecto | CoBpeMenHble  npexacrasiie- | COBpeMEHHbIE NPECTABIECHUS O IIPO-
B CHUCTEME OPraHHYECKOro Mupa. ['MIoTe3sl Mpo- | HUS O MPOUCXOXKACHHUM YEIIO- | HCXOKICHUM 4enoBeka. (CucreMmaru-
UCXOXJIEHUsl YEJIOBEKAa COBPEMEHHOIO BUAA. JBWXKyllne | BeKa. OBOJIIOLHUS 4YEJIOBEKA | YECKOE IIOJIOKEHHE 4YeJIOBEKa. OBO-
CHJIBI U 3Tallbl 3BOJIIOLIMHU YesioBeka. YenoBedueckue pacol, | (aHTpororeHes). JIBmxymue | monus yenoBeka. PakTopsl 3BOJIIOLUN
UX TEHETHYECKOE POJACTBO. buoconumanbHas npupona | cuiibl aHTponoreHesa. Pacel | uenoBeka.  Pacel  yenoBeka,  ux
yesoBeka. ConManbHas U NPUPOJHAs CPEAbl, afalTalus | YeJIOBEKa, HUX IPOUCXO0XK- | IPOUCXOKIECHUE U €AUHCTBO
K HUM 4€JI0BEKA JIEHUE U €UHCTBO
7 IKOCHCTEMBbI U NPUCYLIHE HM 3AaKOHOMEPHOCTH Oprasusmsl 1 OKpY:KalIIas cpeaa
7.1 Cpenpl  oburtanust ~ opraHu3moB.  Okonorudeckue | [Ipucrnocobnenus opra- | Oxonoruueckue (pakTopel M 3aKOHO-
(akTopbl: abHOTHYECKHE, OMOTHYECKUE. aHTPOINOI€HHBIH | HU3MOB K JEHCTBHIO 3KOJO- | MEPHOCTH UX BIIMSHUS Ha OPTaHU3MBbI
daxTop. Mx 3HaueHne THYECKUX (PaKTOPOB (IpuHUUO ~ TOJIEPAHTHOCTH, JIMMMTH-
pytontue dakropsl). IIpucnocobnenus
OpraHM3MOB K JIEHCTBUIO SKOJIOTH-
4ecKUX (akTopoB. bruonornueckue put-
MBI. B3auMmopgeinicTBHE 3KOJIOTHYSCKHUX
(dakTopoB. DKOJIOTHYECKas HUILA
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7.2

Okocuctema (OWoreoneHo3), €€ KOMIIOHEHTHI: IIPO-
IYLIEHThI, KOHCYMEHTBI, PEeIyleHThl, UX poyib. Bumosas
U IPOCTPAHCTBEHHAs! CTPYKTYPBl 3KOCHCTEMBL. Tpodu-
yeckue ypoBHU. Llenu u cetn nutanus, ux 3BeHbd. [Ipa-
BHJIA DKOJOTHYECKOU nmupaMuabl. CocTaBlieHHE CXEM
nepeaadn BEIeCTB U SHEPTHUH (1IeTIeH TUTAHUS )

Bbuoreorienos. Dkocucrema.
Paznoo6pasue 3KOCHUCTEM.
B3anmooTHOIIEHNA OITYy-

JSIUH pasHbIX BHJIOB B KO-
cucreme. Kpyrosopor Be-
IIECTB M TIOTOK OHEPTUH
B 3KOCHCTEME

buoreonenos. IxocucteMa. Komonen-
ThI 3KOcUCTeMBI. Tpoduueckre ypoBHHU.
Tune! numeBsIX 1eneit. ITumenas ceTh.
KpyroBopoT BemiecTB u MOTOK SHEPTUU
B DKOCHCTEME. bmoTHueckue B3auMO-
OTHOLIEHUSI OPTaHU3MOB B 3KOCHCTEME.
CoiicTBa 3kocucteM. [IpogyKTUBHOCTB
1 Omomacca 3KOCHCTEM Pa3HbIX THIIOB

7.3

PasnooOpasue »skocucrem (GuoreorieHo3oB). Camo-
pa3BUTHE M CMEHAa SKOCUCTEM. YCTOMYMBOCTb W JIH-

HaAMHUKa JKocucteM. buonornuyeckoe pasHooOpasue,
caMOperyJisiliuse M KPYrOoBOpPOT BEIIECTB — OCHOBa
YCTOHYUBOIO pa3BUTHS 3KOCHUCTEM. [TpuunnbI

YCTOMYMBOCTH M CMEHBI 3KOCHUCTEM. MI3MEHEHUsI B JKO-
cHUCTeMaxX IIOJl BIWSHHEM JESITCIILHOCTH YeIOBEKa.
ATpO3KOCHCTEMBI, OCHOBHBIE OTJIMYMS OT MPUPOTHBIX
IKOCHUCTEM

YcToMuuBOCT, W JUHAMHUKA

DKOCHCTEM. [TocanencTBus
BIIMSTHUS NeSITeIbHOCTH
YellOBeKa Ha DIKOCHCTEMBI.
Coxpanenue OuopasHo-

o0pa3ust Kak OCHOBAa YCTOW-
YUBOCTH 9KOCHCTEMBI

Cyxkneccus.  Camoperynsnust KO-
cucreM. IlocneactBusi BIMAHUA Je-
ATEJIBHOCTU YEJIOBEKAa HA 3KOCHUCTEMBI.
HeoOxomumocts  coxpaHeHus  Ouo-
pa3HoOOpa3ust 3IKOCUCTEMBI. Arpoiie-
HO3BI, UX 0COOEHHOCTH

7.4

Buocdepa — rimobansHas sxocuctema. Yuenue B.U. Bep-
HajicKoro o Ouocdepe. Kupoe BemiecTBo, ero QpyHKITUN.
OcobenHocTu pacrpenencHus Ouomaccsl Ha 3emiie.
buosiornyeckuii  KpyroBopoT M IPEBpAIIEHUE SHEPrUU
B Ouocdepe, poiab B HEM OPraHU3MOB pa3HBIX IIAPCTB.
DBodmonus orochepbr

Crpyktypa Owuocdepsl. 3a-
KOHOMEPHOCTH CYII[ECTBOBA-
HUsT Ouocdepsl. Kpyeoso-
pomul ewecms 8 buocgepe

Yuenne B.U. Beprnaackoro o 0Ouo-
cdepe, Hoocghepa. 3aKOHOMEPHOCTH CY-
mecTBoBaHusl 6uocdepsl. KomnoneHTHI
ouocdepsr U uX poab. KpyroBopoTs
BemectB B Omocdepe. buorennas
murpanust atoMoB. OCHOBHBIE OMOMBI
3emisn

7.5

I'moGanbHble W3MeHEHUs1 B Ouocdepe, BHI3BaHHBIE [ie-
ATEJIbHOCTBIO YeJIOBeKa (HapyllIeHHE O30HOBOI'O 3KpaHa,
KUCJIOTHBIE JOXIW, MAapHUKOBBIA 3ddext u ap.). Ilpo-
O6nembl ycToifumBoro pa3BuTHs Ouochepsl. IlpaBuia
MOBEJICHUS B IPUPOJHOM Cpefe

['moGanpHBIE aHTPONOTEHHBIE
u3MeHeHus B 6uocdepe. IIpo-
0JleMbl  yCTOMYMBOTO  pas-
BUTHA. [lepcnekmugvl passu-
musi OUOI02UYEeCKUX HAVK

Ponr yenoBexka B Omocdepe. AHTpO-
MOTCHHOE BO3JCUCTBUE Ha Ouocdepy.
[TpupoaHbie pecypchl U paloHaIbHOE

NPUPOJIOTIONB30BAaHNE.  3arps3HCHHE
o6uocdeprl. CoxpaHeHHe MHOTr000pa3us
BUJOB Kak OCHOBa YCTOHYHMBOCTHU

ouocdepsl. Boccmanosumenvhas 3Ko-
noeus. TlpobGnembl yCcTOMYMBOTO pas-
ButHs.IlepcriekTuBEl pa3BuTHS OMOIIO-
IFMYECKHUX HAyK, aKTyaJlbHbI€ MPOOIEMBI
Oouooruu
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