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Koauguxarop
MIPOBEPSEMBIX TPeOOBAaHUM K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTebHOM MPOrPaMMBbI CPETHETO OOIIET0 00pa30BaHUS
U 3JIEMEHTOB COJIEP)KAaHUS U1 IPOBECHUS €IMHOTO
rOCy/IapCTBEHHOTO PK3aMEHa
no BUOJIOT'

MOJIrOTOBJICH (heiepaIbHBIM TOCYAaPCTBEHHBIM OFOJIKETHBIM
. HAYYHBIM yUpPEeXICHUEM .
«OENEPAJIBHBIM UHCTUTYT INEJAT Ol MUECKNX U3MEPEHUI»
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Koaudukarop
NpoBepsieMbIX TPe0OBaHMIl K pe3y/1bTaTaM 0CBOCHUS OCHOBHOI1
o0pa3oBaTeIbHOI POrpaMMBbI cpeHero o01ero o6pa3oBaHus H 3JIEMEHTOB
co/iep;KaHus JJ1s1 IPOBEJeHHs eIMHOI0 roCyJapCTBEHHOI0 IK3aMeHa
no BUOJIOTUHN

Komudukarop mpoBepseMbIXx TpeOOBaHMIT K pe3ylbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeNbHOIl IMpOrpaMMBI  CpeIHEro oomero o0Opa3oBaHHS
Y 3JIEMEHTOB COJEep KaHUsI AJISl MPOBECHHSI €IUHOTO TOCYAapCTBEHHOTO dK3aMeHa
no Owomormn (mamee — KomM(HUKATOp) SBIIETCA ONHUM U3 JIOKyMEHTOB,
OINIPEACIAIONINX CTPYKTYPY M COIEpXKaHHEe KOHTPOJBHBIX HM3MEPUTENBHBIX
MmatepuanoB (manee — KUM). Komudukartop sBISETCS CHCTEMAaTH3UPOBAHHBIM
nepedyHeM TpOBepseMBbIX TpeOOBaHMII K pe3yibTaTaM OCBOSHHS OCHOBHOM
o0pa3oBaTeNnbHOW TPOrpaMMBI CPEIHEro oOmero oOpa3oBaHHs W JJIEMEHTOB
COZIEePXKAHHA, B KOTOPOM KaKIOMY OOBEKTY COOTBETCTBYET OIPECTIEHHBIA KO,

Komudukarop mokasplBaeT MPEEeMCTBEHHOCTh MEXKIY  IMOJOKEHUSIMU
(henepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAPTAa CPEJHEro OOIIEro
obpasosanus (nanee — PI'OC COO) (mprka3z MunHCTepcTBa 00pa3oBaHNs U HAyKH
Poccuiickoit ®enepanmu ot 17.05.2012 Ne 413 ¢ u3MEHEHUWsIMH, BHECEHHBIMU
npukazamMu  MuHUCTEpCTBa 00pa3oBaHMs W Hayku Poccuiickoii  ®enepanmu
0129.12.2014 Ne 1645, ot 31.12.2015 Ne 1578, o129.06.2017 Ne 613, mpukazamu
MumnuctepctBa npocsemieHust Poccuiickoit ®enepauuu ot 24.09.2020 Ne 519,
or 11.12.2020 Ne712) wu  (enepanbHOrO  KOMIIOHEHTa  TOCYAapCTBEHHOTO
00pa3oBaTeNIbHOTO CTaHAapTa CpeAHero (MoJHOro) obiiero oOpa3oBaHus (NpUKa3
MunoGpaszoBanust ~ Poccuiickoit  ®enepamuu ot 05.03.2004r.  Ne 1089
«O0 yTBepKICHNH (heepaTbHOr0 KOMIIOHEHTa rOCyJApCTBEHHBIX 00pa30BaTeIbHBIX
CTaHAAPTOB HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro U cpeiHero (MOJIHOr0) 00IIero
o0pa3oBaHUs» C WM3MCHEHMSMH, BHECEHHBIMH TpHKazamMu MHUHHCTEpCTBa
oOpazoBanus u Hayku Poccuiickoit ®eneparun 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 IBYX Pa3lieiioB:

— pasgen 1. «IlepeyeHp TpoOBepsieMBIX TPEOOBAHUI K pe3yiIbTaTaM OCBOCHHS
OCHOBHOM 00pa30BaTeNIbHOW TMpPOrpaMMbl  cCpenHero ooOmiero o0pa3oBaHuUs
M0 OGHOJIOTHI;

— pazmen 2. «llepedeHb 3JIEMEHTOB COJCPXKAHUS, TPOBEPSIEMBIX Ha CIUHOM
roCyIapCTBEHHOM 9K3aMEHE MO OHOJIIOTHIY.

B komudukatop He BKIHOYEHBI TpeOOBaHHUS K pE3yjbTaTaM OCBOCHHS
OCHOBHOW 00pa30BaTelbHOW MPOrpaMMbl CpeqHEro oOmero o0pa3oBaHUs
U DIIEMEHTBI COJCPIKAHUsI, NOCTIIKCHUE KOTOPBIX HE MOXET OBITh MPOBEPEHO
B paMKaX T'OCyJapCTBCHHON NTOTOBOM aTTECTALHH.
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Paspea 1. Ilepevyensb npoBepsieMbIX TPeOOBaHUI K pe3yJibTATaM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero 001ero 06pa3oBaHus 10 OHOJIOTHH

[lepeuenp TpeOOBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeNbHOM NpPOrpaMMbl CpeAHEro oOImero oOpa3oBaHUS MOKAa3bIBAET
MIPEEMCTBEHHOCTh TPeOOBAHMH K YPOBHIO TIOATOTOBKHM BBIITYCKHUKOB Ha OCHOBE (heIepaIbHOr0 KOMIIOHEHTA rOCyapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa
cpeaHero (moyHoro) obuero oopazoanus (0a30BbIi U MPOGMIBHBEINA YpoBHH) 1o 6uonoruu u Tpedoanuit PI'OC COO k pe3ynbTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHOI MPOTPAMMBI CpETHETO 00IIero 00pa3oBaHus, JOCTHKEHNE KOTOPBIX NpoBepsieTcs B xoae EI'D.

Tab6mumna 1
Kon TpeOoBaHMsl K pe3yibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero o01ero odpa3oBanus, mpoBepsieMble
KOHTPOJIN- 3aJaHUSAMH IK3aMEHAIIHOHHOH padoThI
pyemMoro DeepajibHbII KOMIIOHEHT FOCYIapPCTBEHHOT0 00pa30BaTeIbLHOI0 PIr'ocC COO
TpeOoBaHus CTAaHJAPTA CpeaHero (10JHOro) o01ero 00pa3oBaHusA 0a308biil yposeHs VnyONEHNbLIL YPOBEHb
1 3HATH U ITIOHUMATD
1.1 MeTObl HAYYHOT'0 MO3HAHMS; OCHOBHBIE MOJIOKEHUsI OMOJIOTHYECKUX | — COOPMUPOBAHHOCTh  Mpea- | CHOPMUPOBAHHOCTh  CHUCTE-
3aKOHOB, IPABUJI, TEOPHIi, 3aKOHOMEPHOCTEH, TNIOTe3: CTaBJICHUW O POJIM U MeCTe OM- | Mbl 3HaHWH 00 oOmMX OWo-
1.1.1 METOJIbl HAYYHOT'O TO3HAHWS, MPHU3HAKU JKUBBIX CHCTEM, YPOBHH Opra- | OJIOTMM B COBPEMEHHOM Hayd- | JOTMYECKHX 3aKOHOMEPHOC-
HU3AIUH )KUBOW MaTepun HOM KapTHUHE MHUpa; IOHUMAHUE | TAX, 3aKOHAX, TEOPUSIX
1.1.2 OCHOBHBIE TOJIOXKEHUS OMOJOTUYECKUX TEOpUM (KJIE€TOYHAasi, XpOMO- | ponu Ouonoruu B (popMupo-
COMHasl, CHHTETUYECKasi TEOPHSI DBOJIOLIMHU, AHTPOIIOT€HE3A) BaHUU Kpyroszopa u (yHKIHO-
1.1.3 OCHOBHBIE TIOJIOKEHHSI Y4eHUH (0 MyTSX M HANpaBJICHUSX DBOJIONWM, | HUTBHOH T'PAMOTHOCTH Yeso-
H.U. BaBunoBa o 1meHTpax MHOrooOpasusi U MPOUCXOXKACHHUS KyJIbTyp- | BEKa JJIA PCIICHHS IPaKTH-
HBIX pactenuii, B.W. Bepnajackoro o 6uocdepe) YECKHX 3a/1a4,
1.1.4 cymHocTh 3akoHOB (I'. Menpnens, cuemnenHoro HacneaoBanus T. Mop- | — BIQICHHC  OCHOBOIIOJIAraro-
raHa, TOMOJIOTMYECKHUX PsAIOB B HACIEACTBEHHON U3MEHUYUBOCTH, 3apObl- | LIUMH MOHATUAMMU U NIPE/CTaB-
IIEBOTO CXOJICTBA; OMOTC€HETHYECKOTO) JICHUSIMH O JKHBOW TIPHUPOJIE,
1.1.5 CYIITHOCTh 3aKOHOMEPHOCTEH (M3MEHYMBOCTH; CLEIUIEHHOTO Haclneno- | €€ YPOBHEBOH OpraHu3aliu
BaHMs, HACJIEIOBaHUS, CICINICHHOTO C IIOJIOM; B3aWMOJICHCTBHSA reHoB | U 9BOJIIONMH; YBECPEHHOC IOJIb-
U MX LUTOJOTMYECKHX OCHOB); IpaBwi (JomMuHMpoBaHus ['. Menpaens, | 30BaHUC Gromornyeckoii Tep-
3KOJIOTUYECKON MUPAMHIBI) MHHOJIOTUEN U CUMBOJIMKOM;
1.1.6 CYUIHOCTh TUTIOTE3 (YMCTOTHI TaMeT, IIPOUCXOKICHUS )KU3HH, TPOUCXOXK- | — BIAACHHC OCHOBHBIMH MECTO-
JICHUSI 4eIIOBEKa) JaMH  HAy4yHOro  IO3HaHMS,
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Kon TpeOoBaHus K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero o0mero o0pa3oBaHus, NpoBepsieMble
KOHTPOJIN- 3alaHuSIMH IK3aMeHAIlMOHHOH padoThI
pyemoro ®enepanbHblii KOMIOHEHT roCy1apCTBEHHOI0 00pPa30BaTeILHOIO ProcC Coo
TpeOoBaHUs CTaHIAPTa cpeHero (IM0JHOro) o01ero 0Opa3oBaHus 0a3086blil YPOBEHb VenyOnéHHbILL YPOBEHb
1.2 CTPOEHHE M MPU3HAKHN 0M0JIOTHYeCKHX 00bEKTOB: UCIOJIb3YEMBIMH TIpH  OHOJIO-
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, IraMeT ONMCaHKE, U3MEPEHUE, MPOBE-
1.2.3 BMPYCOB, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB LApCTB | JICHHE HAOJIONCHUH; BBISBIIC-
KMBOM MPUPOBI (PACTECHHUH, )KUBOTHBIX, TPUOOB U OaKTepHii), yeloBeka | HUC U OLICHKAa aHTPOIIOTCHHBIX
1.2.4 BUJIA, TONYJISIIUHN, 9KOCUCTEM M arpodKOCHCTeM, brochepsl M3MCHCHHUH B IIPHpOJIE
1.3 CYIIHOCTh OMOJIOTHYECKHX NMPOLECCOB U SIBJCHMI:
1.3.1 OOMEH BEIIECTB W MPEBPAIICHUS DHEPTUU B KIETKE M OpPraHU3ME,
(GoTOCHHTE3, TUIaCTUYECKHMM M HHepreTmdyeckuid oOMEH, MUTaHHUE,
IbIXaHue, OpO’KeHHe, XEMOCHHTE3, BBbIICJICHHE, TPAHCIOPT BEIIECTB,
pa3ApakKuMoCThb, pOCT
1.3.2 MHUTO3, MENO03, Pa3BUTHE I'aMET y LBETKOBBIX PACTEHHUU M ITO3BOHOYHBIX
KHMBOTHBIX
1.3.3 OIUIOAOTBOPEHUE Yy IIBETKOBBIX PACTEHHM M TO3BOHOYHBIX >KUBOTHBIX;
pa3sBUTHE U pa3MHOXKEHHME, WHIMBHIYaJbHOE pa3BUTHE OpraHHU3Ma
(oHTOTEHE3)
1.3.4 B3aUMOJICHICTBME T'€HOB; IIOJyYeHHE TeTepo3uca, MOJIMILIOUIOB,
OTJANIEHHBIX THOPHUIOB; AEMCTBHE HCKYCCTBEHHOTO 0TOOpa
1.3.5 JeWCTBUE JBIKYILEro U CTaOMIM3UPYIOIIEro 0TOOpOB, reorpaduueckoe
M DKOJIOTUYECKOEe BHUA000pa30BaHUE, BIUSHUE DIIEMEHTAPHBIX (PAaKTOPOB
3BOJIOLMM Ha TeHO(OHA momysisuud, (HOPMUPOBAHHS IMPHUCIIOCOO-
JIEHHOCTH K CpeJie OOMTaHus
1.3.6 KPYTOBOPOT BEILECTB M MPEBPALIEHUs SHEPIMM B 3KOCHUCTEMax M OHo-
cdepe, sBoonust Ouocheps
1.4 COBPEMEHHYI0 0MO0JIOTHYEeCKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY IO LU-

TOJIOTHH, TCHCTUKE, CCICKIINH, 6I/IOT€XHOJ'IOFI/II/I, OHTOI'CHEC3Y, CUCTCMATU-
K€, OKOJIOTHH, 5BOJTIOLINN
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Kon TpeOoBaHus K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero o0mero o0pa3oBaHus, NpoBepsieMble
KOHTPOJIHU- 3a/IaHUSIMH JK3aMeHAIMOHHOI padoThl
pyemoro ®enepanbHblii KOMIOHEHT roCy1apCTBEHHOI0 00pPa30BaTeILHOIO ProcC Coo
TpeOoBaHUs CTaHIAPTa cpeHero (IM0JHOro) o01ero 0Opa3oBaHus 0a3086blil YPOBEHb VenyOnéHHbILL YPOBEHb
1.5 0CO0EHHOCTH OpPraHU3Ma 4eJ0BeKa, €ro CTPOCHUS, KHU3IHEACSTEIb-
HOCTH, BBICILIEW HEPBHOM JIEATEIIBHOCTH U TOBEICHUS
2 YMETb
2.1 00bSACHATH: — cOPMHUPOBAHHOCTh  Mpel- | — COPMUPOBAHHOCTH CHUCTE-
2.1.1 PO OMOJIOTUYECKUX TEOPHUH, 3aKOHOB, MPUHIUIIOB, TUIIOTE3 B (HOpPMH- CTaBJICHUH O ponuM M MecTe | Mbl 3HaHUH 00 oOmMX Ouo-
pPOBaHUHU COBPEMEHHOM €CTECTBEHHOHAYYHON KapTHHBI MUPA 6H0H0FI/“H/I B COBPEMCHHOH | JJOTHYECKUX  3aKOHOMEPHO-
2.1.2 CIMHCTBO JKUBOW M HEXHBOW MPHPOIBI, POACTBO, OOIIHOCTH mpo- | HAYYHOM KapTHHE MHpPa, TIOHH- | CTAX, 3aKOHAX, TCOPUIX,
HMCXOXKIEHUS JKUBBIX OPTaHH3MOB, SBOJIOIMIO ACTEHUil M KMBOTHBIX | MAHUE poiu Guosoruu B Gop- | — chOPMUPOBAHHOCTL  yMe-
HCIIOJIb3Ysl OMOJIOTHYECKUE TEOPUH, 3AKOHBI ¥ IIPaBUIIa MHPOBAaHUH KpYro30pa i QyHk- | Huil HCCIEN0BATS U AHATH3H-
2.13 OTPHLIATENIFHOE BIUSHHUE aJIKOTOJIsl, HUKOTHHA, HAPKOTUYECKUX BEIECTB HHOHAILHOH IPAMOTHOCTH | POBATH GHONOTHYECKHE 0OK-
’ ’ YelloBeKa Ui PEIIEeHUs! MpakK- | eKTbl U CUCTEMBbI, OOBSCHATH
Ha pa3sBUTHE 3apOJbIIIA MENOBEKA; BIMSHME MyTArCHOB HA OPraHMSM | 1o oci soyay. 3AKOHOMEPHOCTH ~ GHOJIOTH-
HCNoBCKa - — BJIAJICHHE  OCHOBOIIOJIATal0- | YECKUX IIPOLIECCOB U SIBJIE-
2.1.4 NPUYHHB!  HACIEJCTBEHHBIX M HEHACIE[CTBEHHBIX HM3MEHEHHH; Ha- | yyyvy MOHSTHAME M NPEICTAB- | HUIf; [POTHOSUPOBATH  IIO-
CJICACTBCHHBIX 3360HeBaHI/H/I, I'CHHBIX 1 XPOMOCOMHBIX MYTalluu JIEHUSIMU O 3KHBOU MIPUPOJIE, | CIEICTBUS 3HAUMMBIX OHOJIO-
2.1.5 B3aMMOCBSI3M OPTaHW3MOB, YEJIOBEKA M OKDPYIXKAIOIIEH CPEIbl; TPUYUHBI | e¢ ypOBHEBOM OpraHMu3alfy | TMYECKUX UCCIEIOBAHMII;
YCTOMYUBOCTH, CaMOPETyYJIALUU, CaMOPa3BUTHA M CMEHBI 3KOCHCTEM; | U DBOJIOLUU; YBEPEHHOE TOJb- | — BIQJICHUE YMEHUSMHU BBI-
HEOOXOJIMMOCTh COXPAHEHUS MHOT000pa3vs BHJIOB, 3alMThl OKpPY)Ka- | 30BaHHE OHOJOTMYECKOW Tep- | JBUraTh TMIIOTE3bl HA OCHOBE
IOIIEH CpeIbl MHHOJIOTHEH M CHMBOJIUKOM; 3HAaHUK 00 OCHOBOIIOJIATar0-
2.1.6 IPUYMHBEI DBOJNIONMH BMJOB, YENOBEKA, OHOC(EpHI, SIMHCTBA uYeNOBe- | — BIAJCHHE OCHOBHBIMH METO- | IIUX OHONOIMYCCKHX 3aKOHO-
YeCKHX pac JaM{ HAy4YHOTO IMO3HAHUs, UC- | MEPHOCTSX U 3aKOHAX, O MpPo-
2.1.7 MeCTO U pojb ueJoBeKa B HPUPOJE; POACTBO YeloBeKa ¢ Miekomura- | 1O/1b3YCMBIMI - TIpH OMONOTH- | MCXOX/ICHAM 1 CYIIHOCTH
IOLIUMHU JKUBOTHBIMHU, POJIb PA3JIMYHBIX OPTraHU3MOB B JKU3HH YeJIOBEKa HECKHX HCCIIEIOBAHAAX JKHBBIX | JKHHH, INIOGATBHBIX H3MEHE-
" — 0OBEKTOB M SKOCHCTEM: ONKCA- | HUSAX B OHOCcdepe; mpoBepsTh
2.1.8 3aBHCHMOCTh 37I0POBBSI YEJIOBEKa OT COCTOSHUSI OKpYKAroIle Cpebl;
. HUE, U3MEpEHHUE, MPOBEACHUE | BHIABHHYTHIC THUIOTE3BI JKC-
MPOSIBIICHUE HACIEACTBEHHBIX 3a00JIeBaHMI, UMMYHHTETa y YEJIOBEKa; HaBIIIOICHMIA: BBISBIICHHE | IEPUMEHTATHHBIMI cper-
poIib TOPMOHOB 1 BUTAMUHOB B OpraHi3sMe ¥ OLIEHKA AHTPONOTEHHBIX MH3- | CTBAMM, (OPMYJIUpYs Helb
2.2 YCTAHABJIUBATH B3aHMOCBSI3H: MEHCHHIT B IPUPOIE; HCCIIEIOBAHNSE,
221 cTpoeHuss M (YHKIME MOJNEKysd, OpraHOMIOB KIETKH; IUIACTUYECKOTO | — c()OPMUPOBAHHOCTh YMEHHUH | — BIIaJIEHHE METOJaMHU CaMo-
Y DHEPrEeTUYECKOr0 0OMEHa; CBETOBBIX M TEMHOBBIX peakiMii HOTOCHHTe3a | OOBACHATH PE3yldbTaThl OMO- | CTOSATENBHOM MIOCTAaHOBKH
2.2.2 JIBIDKYIITUX CHJT DBOJIFOIUH, TYTeH U HANPABJICHUN YBOJIOIUN JIOTHYECKUX ~ OKCIICPUMEHTOB, | OGHONOIMYCCKHX OKCTICpH-

1 . o
TpeboBanue, BktouéHHOE B DenepabHbI KOMIIOHEHT TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIaPTa OCHOBHOTO 00IIETro 00pa30BaHUsI IO OMOIOTHH.
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Kon TpeOoBaHus K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero o0mero o0pa3oBaHus, NpoBepsieMble
KOHTPOJIHU- 3a/IaHUSIMH JK3aMeHAIMOHHOI padoThl
pyemoro ®enepanbHblii KOMIOHEHT roCy1apCTBEHHOI0 00pPa30BaTeILHOIO ProcC Coo
TpeOoBaHUs CTaHIAPTa cpeHero (IM0JHOro) o01ero 0Opa3oBaHus 0a3086blil YPOBEHb VenyOnéHHbILL YPOBEHb
23 pelaTh 3a1a4d Pa3sHOM CJIOKHOCTH IO IIMTOJIOTHH, TEHETUKE (COCTaB- | PEHIAaTh 3JIEMEHTapHbIE OMOJIO- | MCHTOB, ONMCAHMSA, aHAJIM3a
JISITh CXEMBbI CKPEIIMBAHUs), SKOJIOTHH, SBOJIOLNH TMYCCKHUC 3a/1a4u; M OLCHKH JOCTOBCPHOCTH
2.4 COCTABJISITH CXeMBI [IEPEHOCA BEIIECTB H SHEPTHH B SKochcTemax (e | ~ CPOPMHPOBAHHOCTE  COOCT- | MOJNYHEHHOTO pe3yibTaTa
e ———— BCHHOM TIO3MIMH T0 OTHOLIE-
HUIO K Ouonoruyeckoit uupop-
2.5 PacnosHaBaTh M OMUCHIBATE: MAITHH, TIOTYYAEMOIT H3 PA3HBIX
2.5.1 KJIETKH PACTE€HU U )KUBOTHBIX MCTOYHHKOB, K TJIOOATBHBIM
252 oco0eit B1J1a MO0 MOP(OIOTHYECKOMY KPUTEPHUIO HKOJIOTUYECKUM  TMpobiieMam
253 Ononorndeckre 0OBEKTHI MO0 UX M300PAKECHHUIO M MPOIECCaM HX JKU3HE- | M IMYTAM MX PEIICHHUS
JesTeNbHOCTU
2.54 SKOCUCTEMBI U arpO3KOCUCTEMBI
2.6 BbISIBJISITh:
2.6.1 OTJIMYMUTENIbHBIE MPU3HAKU OTJEIbHBIX OPraHU3MOB
2.6.2 NpUCTIOCOOJICHNsT Y OpPraHu3MOB K cpene oOuTaHus, apoMopgo3bl
U MJIMO0AJIANTAlMK Y PACTEHUH U )KMBOTHBIX
2.6.3 a0noTH4ecKue M OMOTHMYCCKUE KOMIIOHCHTHI SKOCHCTEM, B3aHMMOCBS3U
OpPraHU3MOB B 9KOCHCTEME, aHTPOIIOT€HHbIE U3MEHEHUsI B SKOCHCTEMaX
2.6.4 HCTOYHUKU MYTareHOB B OKpY’Karolllel cpesie (KOCBEHHO)
2.7 CPaBHMBATH (M 1eJaTh BbIBOJAbI HA OCHOBE CPABHEHMNS):
2.7.1 Ouosiornyeckue OObeKThl (KJIETKH, TKaHU, OpraHbl U CUCTEMBbl OPraHOB,
OpPTaHU3MBl PACTEHUH, XHBOTHBIX, I'PUOOB W OaKTEpHii, HKOCHUCTEMBI
U arpo3KOCUCTEMBI)
2.7.2 IIPOLIECCHI U sIBJIEHUS (OOMEH BEILIECTB y PACTEHUM, ’KUBOTHBIX, YEJIOBEKA,
IJIACTUYECKUH U SHEPreTHUecKuil 0OMEH; (POTOCHHTE3 U XEMOCHHTE3)
2.7.3 MHUTO3 M M€H03, 0OECIojioe MW IOJIOBOE Pa3MHOXKEHHUE, OIUIOJOTBOPECHHE
y pacTeHUH M KUBOTHBIX, BHEIIHEE U BHYTPEHHEE OIUIOI0TBOPEHUE
2.7.4 (GOpMBI €CTECTBEHHOTO O0TOOpA, HCKYCCTBEHHBIM W €CTECTBEHHBII OTOOP,

CII0COOBI BI/II[OO6p8.30BaHI/I$I, MakKpO- U MUKPO3BOJJIOLUIO, ITYTU U HAIIPpAB-
JICHHUS 5BOJJIIOIITMH
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Kon TpeOoBaHus K pe3y/ibTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeiHero o0mero o0pa3oBaHus, NpoBepsieMble
KOHTPOJIN- 3alaHuSIMH IK3aMeHAIlMOHHOH padoThI
pyemoro ®enepanbHblii KOMIOHEHT roCy1apCTBEHHOI0 00pPa30BaTeILHOIO ProcC Coo
TpeOoBaHUs CTaHIAPTa cpeHero (IM0JHOro) o01ero 0Opa3oBaHus 0a3086blil YPOBEHb VenyOnéHHbILL YPOBEHb
2.8 onpeneasaTh IPUHAIICKHOCTh OHOJOTMUECKUX OOBEKTOB K oOIlpese-
NEHHOM CUCTeMaTH4eCKOH rpymmne (KiaccupuKarys)
2.9 AHAJIM3HPOBATH:
29.1 pa3aMyYHble TUIIOTE3bl CYIIHOCTH KU3HU, IPOUCXO0KIECHUS )KU3HH, Pa3HbIX
IpyNIl OPraHU3MOB M 4YeJOBEKa, YEJIOBEYECKHX pac, 3BOJIIOLHUIO Opra-
HU3MOB
29.2 COCTOSIHUE OKpY’Karolled cpeibl, BIUsHUE (HAaKTOPOB PHCKA Ha 3710POBBE
YelloBeKa, IOCIEACTBUS JIEATEIbHOCTH YEJIOBEKa B HSKOCUCTEMAX,
rio0abHble aHTPOIIOTeHHbIE U3MEHEHUs B Onocgepe
293 pe3yJIbTaThl  OMOJIOTHYECKUX OKCIIEPHUMEHTOB, HAOMIOJEHUN TI0 WX
OIHCaHMIO
3 UCHOJb30BATh NPUOBPETEHHBIE 3HAHUA U YMEHMUS
B IPAKTUYECKOM JEATEJBHOCTH M MMOBCEIHEBHOM
KHU3HHU
3.1 AJ1s1 000CHOBAHMA:
3.1.1 MPaBWJI MOBEJEHHUS B OKPY KAIOIIEH cpeie
3.1.2 Mep NpOoPWIAKTUKU: PACHPOCTPAHEHUsI 3a00JIEBaHUM, BBI3BIBAEMBIX
pacTeHUsIMH, KUBOTHBIMHU, OakTepusiMH, rpudamMu U BUPyCaMH; TpaBMa-
TU3Ma, crpeccoB, BUY-uHbpexknum, BpeaHBbIX MpHUBBIYEK (KypeHHe,
aJIKOTOJIN3M, HAPKOMAHUs); HApyIIEHUS OCaHKH, 3pEHMsd, CllyXa; 3apa-
KEHHUs1 THPEKIIMOHHBIMHU U IPOCTYAHBIMU 3200JI€BaHUIMU
3.13 OKa3aHMs MEepPBOM MOMOIIM PU TpaBMax, MPOCTYAHBIX U APYTUX 3abosie-
BaHUIX, OTPABJICHUU MHUIEBBIMU MPOIYKTaAMHU
3.14 CIOCOOOB BBIpAIlMBAHUS U PAa3MHOXKEHUS KyJIbTYPHBIX PAacTeHUH M J0O-

MalllHMX JKMBOTHBIX, YXO0J4d 3a HUMHA
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Pa3nen 2. [lepedens 3J1eMEHTOB COep:KaHHUsI, MPOBePsieMbIX HA eTHHOM rOCYAaPCTBEHHOM JK3aMeHe M0 0MO0JI0Orun
[lepedyeHnr 37meMeHTOB cojepikaHus, mpoBepsieMbix Ha EI'D mo OGumosioruu, 1eMOHCTPHPYET MPEEMCTBEHHOCTh cojepkaHust pasaena «O0s3aTeNbHBIN
MUHHMYM COJIEpKaHUS OCHOBHBIX 00pa3oBaTENbHBIX MpOrpaMm» (enepaabHOro KOMIOHEHTAa TOCYAApCTBEHHOTO 00pa30BaTENBbHOIO CTAHAAPTAa CPEIHEro
(momHOTO) 00I1IeTO 00pasoBanus u [IpumMepHOil OCHOBHOI 00pa30BaTENBbHON MIPOrpaMMBbI CpEAHETO 001Iero oopazoBanus (0g00peHa penienreM (enepanbHOro
y4e0HO-METOIMIECKOTO 00beIMHEHUS 110 001eMy 00pa3oBaHuto (poTokol oT 28.06.2016 r. Ne2/16-3)).

Tabmnuua 2
Kon Kon DJIeMEeHTHI COJlep;KaHMs, IPOBepsieMble 3aJaHUSIMH IK3aMEHANMOHHOI padoThl
pa3jena | KOHTpO-
JIUPYeMOro DenepajbHbIil KOMIIOHEHT rOCYAaPCTBEHHOI 0 Hamnuue no3unmnii ®K 'OC B ITIOOII COO
3JIeMEHTa 00pa30BaTe/ILHOIO CTAHAAPTA CPeAHEro (MOJIHOI0) 0a306vlil ypoBeHb VenybnénHulll yposeHs
o011ero oo0pa3oBaHus
1 BuoJsiorusi kak Hayka. MeTo/ibl HAYYHOT0 MO3HAHUS Buosiorusi Kak KOMILIEKC HAYK O KUBOii pupoje

1.1

buonorus kax HaykKa, eé JOCTHMIXKCHUA, MCTOAbI ITIO3HAHUA

buonorus xak KOMILIEKCHas

buonorns kak KoMIJIEKCHas HayKa.

KMBOM mpHpomel. Poms Guomormm B (DOPMHPOBAHHH | HayKa, MeTOxbl HaydHoro | COBPEMCHHBIC HamlpaBlcHHs B OHO-
COBPEMEHHOI €CTECTBEHHOHAYYHOM KapTHHBI MUPa NO3HAHMSA,  WCHOMb3yembre | IOTHU. CBs3b Guonormn ¢ ApyrumMu
SHOTOITIH Cospemennpie | HaYKaMH. BhINONHEHHE 3aKOHOB  (Pu-
’ 2 | 3UKH M XUMUU B xuBod npupone. Cun-

nanpaenenus 6 buono2UU”.

Pose Ouonorum B hopmmpo-
BaHUM COBPEMEHHON Hayu-

me3s ecmeCmeeHHORAY4YHOoc0 U COYUo-
cymManumapHoco 3HAHUA HA - coepe-
MEHHOM dmane paseumusl Yyusuiuzayuu.

HOH KapTHHBI MHPA, MPAKTU- | [IpakTUdecKoe 3HAYEHUE ouomno-
YecKoe 3HaueHHe OMOJIOTU- | THYECKUX 3HaHWW. METo/Ibl Hay4HOTO
YECKUX 3HaAHUU MTO3HAHU OpraHUYECKOTo MHUpa.
DKCNepUMEHTAIbHBIE METONBI B OHO-
JOTHH, CTaTUCTHYECKas oOpaboTka
JTAHHBIX
1.2 VYpoBHeBasg opranuzanus u dBoiouua. OCHOBHBIE | Bruonornueckue cHUCTeMbl Kak | bHOJIOrnueckre CUCTeMbl KakK MpeaMeT
YPOBHH OpraHM3ALMM KMBOH MPUPOIBI: KICTOUHBIH, | yipeMer u3ydeHns Guogoruy | H3yICHHS OMOJIOTHH. OcHoBHbIE

OpraHU3MEHHBIH, MOMYJIALUOHHO-BUIOBOM, OHOTeOIeHO-

NPpUHIUIBI OpraHu3alu " (1)YHKL[I/IO-

TU4ecKui, OuochepHsiil. buonorndyeckue CUCTEMBI. HUPOBaHMUA OHOJOTMYECKUX CHUCTEM.
OOume npu3Haku OMOJIOTMYECKHUX CUCTEM: KIIETOYHOE buonocuueckue  cucmemvr  paszuvix
CTpOCHHE, O0COOEHHOCTH XHMHYECKOTO COCTaBa, OOMEH ypoeHet opeanuszayuu. I'MIIOTE3bl U Te-
BEIIECTB U IPEBpAlICHUS DJHEPrUd, TIOMEOCTas, pas- OpUHM, HUX poidb B (OPMHPOBAHUU
Jpa)KUMOCTb, IBW)KCHHME, POCT M pa3BUTHE, BOC- COBPEMEHHOMU €CTECTBEHHOHAYYHOU

MIPOU3BEICHUE, IBOJIFOITHUS

KapTUHBI MUPA

2
31ech U Janee KypcuBOM 0003HaYCHBI AUAAKTHYECKHE eUHNIBI, cooTBeTcTBYIomME B [IOOIT 610Ky pe3yapTaToB « BBITYCKHHUK MOJTYYNUT BO3MOKHOCTD HAYUUTHCS.
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Kon Kon DJIeMEeHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIUOHHON padoThI
pa3jena | KOHTpO-
JINPyeMOro ®enepanbHbIii KOMIIOHEHT roCy1apCTBEHHOI 0 Hammuue nosummii @K I'OC s I1IOOII COO
3JIeMEHTa 00pa3oBaTe/ILHOIO CTAHIAPTA CPeHero (MOJHOr0) 0a308biil yposeHs VenyonéHHblll ypoeeHs
o0u1ero o0pazoBaHus
2 KieTka kak OmoJiornyeckasi cucremMa CTpyKTypHbI€ M YHKIMOHAJIbHbIE OCHOBbI KM3HHU
2.1 CoBpeMeHHas  KJIeTO4YHas Teopusi, e€ ocHoBHEIE | [luromorus, meromsl muro- | Knetka — cTpykrypHas u QyHKUMO-
TNONOKEHNS, pOTb B (POPMUPOBAHMM  COBPEMEHHOII | Toruu. Ponb KieTouHoil Teo- | HAIbHAs CIMHUIA OpraHu3Ma. Paseumue
€CTECTBEHHOHAYUHON KApTHHBI MHpa. PasBHTHe 3HAHWHl | UM B CTAHOBIEHWH coBpe- | Yumonoeuu. COBPEMEHHBIE METO/bI H3Y-
o keTke. KiieTodHoe CTpoeHHE OpraHH3MOB — OCHOBA | MCHHOHM  ©CTECTBEHHOHayd- | crivot KIICTKH. Krnetounas Teopus B cBe-
. T€ COBPEMEHHBIX TaHHBIX O CTPOCHHH
C/IMHCTBA OPraHM{ECKOro MUPA, I0KA3ATENLCTBO POACTBA | HOH KApTHHBI MHpa ¥ byHKIWAX ©ieTk, Teopus cumbio-
YKUBOU MPUPOIBI Senesa
2.2 Mmuoroo6paszue kinetok. [IpokapuoTsl U sSykapuoThl. | Knetkun mnpokapuoT u syka- | OCHOBHBIE OTIIMYUTENbHBIE 0COOCHHOC-
CpaBHUTENbHAs XapaKTEpUCTUKAa KIETOK PAacTeHUH, | pUOT TH KJIETOK MPOKapUOT. OTIHMYUTETHHBIE
JKUBOTHBIX, OaKTepuid, TpHOOB 0COOCHHOCTH KJIETOK DYKapuOT
23 XHUMUYECKHI COCTaB KIETKH. Makpo- ¥ MUKPO3JIEMEHTBI. | MOJIEKyIspHbIC OCHOBBI kU3~ | MOJIEKYIspHbIC OCHOBBI JKU3HU.

B3auMocBs3p CcTpoeHuss M (YHKUMH HEOpPraHMYECKUX
¥ OPTaHMYECKUX  BemeCTB  (OENKOB,  HYKJIEHHOBBIX
KHCJIOT, YTA€BOJOB, TUIUA0B, AT®), BXOJAIUX B COCTaB
KJIeTKd. Poilb  XMMHYECKMX BEUIECTB B  KJIETKE
U OpraHu3Me 4yejoBeKa

HH. Heopranuueckue Be-
miecTa, ux 3HaueHue. Opra-
HUYECKHe  BemiecTBa  (yr-

JIEBOBI, TUTIUIBI, OCTTKU, HY-
KJIICUHOBBIE KHCIIOTHI, AT®D)
U uX 3HadyeHue. buononu-
Mephl. /[pyeue opeanuueckue
geujecmea Kiemxu.

Hanomexnonoeuu 6 buonocuu

Makpo3aeMeHTbl U MHKPOIJIEMEHTHI.
Heoprannueckue BemecrBa. Bona, eé
pons B kuBOW mpupome. ['mapo-
¢bunpHOCTE W THUIPOPOOHOCTH. Poutb
MUHEPAIbHBIX coJen B KJIETKE.
Opranuyeckue  BEIIECTBA, IIOHATHE
O PETYJISIPHBIX U HEPETYJSIPHBIX Ouo-
nojguMepax. YrieBoasl. MoHocaxa-
pUAbI, OJUTrocaxapuabl U MOJUcCaXapu-
apl. DyHKOUM yIJIEBOAOB. JIMOMABL.
OyHkiuu unuaoB. benku. PyHKIMU
OenkoB. MexaHusm jaecTBus  dep-
MeHTOB. Hykneunnossie kucnorsl. JJHK:
CTPOEHHE, CBOICTBA, MECTOIIOJIOKEHHE,
¢ynkuuu.  PHK: crpoenue, Bumsi,
¢dbyukmuu. AT®: crpoenue, PyHKIUN

Jlpyrue = opraHMuyecKue  BEIIECTBA
kJeTkd. HaHoTexHoMoruu B 61Monoruu
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Kon Kon DJIeMEeHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIUOHHON padoThI
pa3jena | KOHTpO-
JINPyeMOro ®enepanbHbIii KOMIIOHEHT roCy1apCTBEHHOI 0 Hammuue nosummii @K I'OC s I1IOOII COO
3JIeMEHTa 00pa3oBaTe/ILHOIO CTAHIAPTA CPeHero (MOJHOr0) 0a308biil yposeHs VenyonéHHblll ypoeeHs
o0u1ero o0pazoBaHus
24 Crpoenre KieTkd. B3ammocBsisb crpoenuss u (yHKimii | OCHOBHbIE yacTH u opraHo- | OCHOBHbBIE YaCTH U OPTaHOUJIBI KIETKH.
YacTel U OpraHOMIOB KJIETKH — OCHOBA €€ L[ETOCTHOCTH UJIBI KJIIETKH, UX (QYHKITUH Crpoenue ¥ QyHKIMH OMOJOTMYECKHX
MeMOpaH. [Muromnazma. Snpo.
CtpoeHne u (QYHKIMH XPOMOCOM.
MemOpaHHbIe u HeMeMOpaHHBIe
opranougsl. Llurockener. Bkiouenus
2.5 OO6MeH BEHIECTB M IPEBPALICHHS SHEPTUM — cBoicTBa | XKu3HenesrensHocTh KieTku. | Knerounsii merabomusm. ®depmeHTa-
KUBBIX OPraHM3MOB. JHEPreTHdecKmii oOMeH u 1uia- | IlmacTuueckuit o6MeH. Moro- | THBHBIA XapakTep peakuuid oOMeHa
CTHUeCKHiT OOMEH, MX B3aMMOCBs3b. CTajiM SHEpre- | CHHTE3, XeMOCHHTe3. DHepre- | BEWECTB.  OTAllbl  SHEPreTHIECKOTO
THYeckoro oomeHa. bpoxenne u npixanue. @OTOoCHHTE3, | THYECKHI OOMEH obmena. Aspobmoe u  aHa’poOHOE
ero 3HaueHue, KocmMuueckass poib. Da3pl (HOTOCHUHTE3A. AbIXaHHe. Poib KIACTOUHBIX OpraHo-
UIOB B TMpOIECCax SHEPreTHYecKOoro
CBeToBbIE W TEMHOBBIE peakiuu (OTOCUHTE3a, WX ob6MeHa. ABTOTPOGB H TeTepoTpodBL.
B3aMMOCBA3b. XE€MOCUHTE3. POib XE€MOCHHTE3MpYIOMIMX ®ortocunres. Passl  (oTOCHHTE3A.
6aKT€pHﬁ Ha 3emie XeMOCHUHTER
2.6 lenernueckas uHpoOpManMs B KIeTKe. leHbl, reHe- | Xpanenue, nepemada u pe- | Hacnencrsennas wuHdopmamus u o e€

TUYECKUA KOJ U €ro CBOMCTBA. MaTpu4HBIM Xapaktep
peakuuii 6mocuHTe3a. buocuHTes O6enka U HyKJIEMHOBBIX
KHCJIOT

anmM3alMs  HacJIeICTBEHHOM
uHpOpMaMM B KIIETKE.
I'enetnueckuit xkoxa. I'eH, re-
HoM. buocunres 6enxka. [ eno-
Muka. Bauanue napxozenHvix
seujecms Ha npoyeccol
8 K1emke

peanu3anus B KIeTKe. | eHeTHm4ecKuit
KOJl, €r0 CBOWCTBa. DBOJIOIUS MPEJI-
crtaBieHud o reHe. CoBpeMEHHBIE
MPEACTaBICHUS O TI€HE M TEHOME.
buocunTe3 Oenka, peakuuu MaTpuy-
HOro cuHTe3a. Perymsaumus paboTsl
TeHOB M IMPOLIECCOB OOMEHa BEIIECTB
B KiIeTke. ['eHHas WH)XeHepus, TE€HO-
MUKa, npomeomuka. Hapywenue oOuo-
XUMUYECKUX Npoyeccos 8 Kiemke noo
GAUAHUEM MYMALEHOE8 U HAPKO2EHHbIX
seujecms
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Kon Kon DJIeMEeHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIUOHHON padoThI
pa3jena | KOHTpO-
JINPyeMOro ®enepanbHbIii KOMIIOHEHT roCy1apCTBEHHOI 0 Hammuue nosummii @K I'OC s I1IOOII COO
3JIeMEHTa 00pa3oBaTe/ILHOIO CTAHIAPTA CPeHero (MOJHOr0) 0a308biil yposeHs VenyonéHHblll ypoeeHs
o0u1ero o0pazoBaHus

2.7 KieTka — reneTudeckas €IMHULA XKUBOrO. XpoMOCOMBI, | KieTounsiii nukir: uatepdasza | Knerounsli mukn: wnrepdasa u  ne-
ux crpoenue (popma u pasmepbl) u yHkuud. YUCHoO | y nenenve. Muto3 u Meiios, | JI€HHE. MuT03, 3Ha4YeHne MUTO3a, (Ba3sbl
XpPOMOCOM M HX BHJIOBOE TMOCTOSHCTBO. CoMaTHYECKHE | v syauenne. ComaTuueckue | MUTO3. C9MaTquCKHe M TIOJIOBBIC
M IOJOBBIC  KIeTKH.  JKM3HCHHBIH — LMK KJICTKM: | oo oo KIeTku. Meiio3, 3HaueHne Meiiosa, ¢Ga3sl
uHTepdaza U MHUTO3. MUTO3 — JETICHHE COMAaTHYECKHX Meno3a. Meno3 B KU3HEHHOM LIUKIIE
kneTtok. Meno3. ®a3pl MHTO3a W MeHo3a. PazButue opranu3moB. POpPMHUPOBAHUE IOJIOBBIX
MIOJIOBBIX KJIETOK Yy PpAacTeHWd M JKUBOTHBIX. [leneHue KJIETOK y IBETKOBBIX PAacCTEHUN U I03-
KJIETKM — OCHOBa pOCTa, PAa3BUTHS W Pa3MHOXKCHHS BOHOYHBIX JKHBOTHBIX. Pecynsayus Oe-
opranu3moB. Posnb Melio3a u MUTO3a JIeHUSL KNIeMOK, HAPYWIeHUs pe2ynayuu
Kax npuduna 3adonesanui. Cmeonosvie

KJIemKuU

3 Oprannsm kak 0M0JIOTHYeCKas CHCTEeMa Oprannsm

3.1 PaznooOpa3ue OpraHu3MoOB: OJHOKJIETOYHbIE W MHOro- | Opranusm — eauHoe 1enoe. | OCOOCHHOCTH OJHOKJIETOYHBIX, KOJIO-
KJIETOYHBIE; aBTOTPOdBI, TeTepoTpodbl, a’poObl, aHa- | JKu3HeNesATeNbHOCTh  Opra- | HUaJbHBIX M MHOTOKJIETOYHBIX Opra-
POOHI Hu3Ma. Perymsmms yskiuit | HU3MoB. B3amMoOCBsI3bp  TKaHEHW, oOp-
opraHu3ma, roMeocTas raHoB, CHUCTEM OpPraHoB KakK OCHOBa
LETTOCTHOCTU opraHuzma. (OCHOBHbIE
MPOLIECChl, MPOUCXOASAIIME B Opra-
HHA3ME: TIMTAaHWE W NULIEBApPEHHUE,
JBIKEHUE, TPaHCIIOPT BEILIECTB,
BBIJICTICHUE, PA3APAKUMOCTb, PEryJsi-
uug |y opraausMoB. lloanepxkanue
rOMEeO0CTa3a, MPUHIUI 00paTHOM CBSI3U
3.2 Bocnpoussenenne oprann3mMos, ero 3HaueHue. CrnocoObl | Pasmuoxkenne  opranu3moB | Pasmuokenune opranu3moB. becmomoe

Pa3MHOXKEHHsI, CXOJICTBO M pa3Iudue MOJOBOro U Oecrio-
J0ro pasMHOXKeHusd. OIUIOJOTBOPEHHE Yy IBETKOBBIX
pacTeHM W TO3BOHOYHBIX JKUBOTHBIX. BHemiHee
Y BHYTPEHHEE OIJIOJIOTBOPEHUE

(6ecronoe u moznosoe). Cno-
CcoObl PA3ZMHONCEHUSL ) PAC-
MeHUl U HCUBOMHBIX

U [IOJIOBOE  pa3MHOXKeHue. /[IBoiHoe
OIUIOAOTBOPEHUE Y IIBETKOBBIX pac-
TeHWIl. BUIBl OIUIOIOTBOPEHHUS Y KU-
BOTHBIX. CITIOCOOBI pa3MHOXKEHHS y pac-
TEHUU U KUBOTHBIX. [TapTeHorenes
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Kon Kon DJIeMEeHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIUOHHON padoThI
pa3zesia | KOHTPO-
JINPyeMOro ®enepanbHbIii KOMIIOHEHT roCy1apCTBEHHOI 0 Hammuue nosummii @K I'OC s I1IOOII COO
3JIeMEHTa 00pa3oBaTe/ILHOIO CTAHIAPTA CPeHero (MOJHOr0) 0a308biil yposeHs VenyonéHHblll ypoeeHs
o0u1ero o0pazoBaHus
3.3 OHTOreHe3 U MpHCyIIHe eMy 3aKOHOMEepHOCTH. DMOpuo- | MaauBuayansHoe pasutue | OHTOreHe3. DOMOPHOHAIEHOE Pa3BHUTHE.
HAJIbHOE M TOCTAMOPUOHAIILHOE PAa3BUTHE OPraHU3MOB. | OPraHHU3Ma (onTorenes). | [locramOpuonansHoe paszButue. llps-
[TprunHBI HapyLIEHUS PA3BUTHS OPTaHU3MOB [IpuuuHbel HapylieHU# pas- | MOe U Hempsimoe pas3BuTHe. JKU3HEH-
BUTHUS. PenpoayKTHUBHOE 3/10- | HbIE IIUKJIbI Pa3HBIX TPYIII OPraHU3MOB.
POBBE YCJIOBCKA, II0CIICa- PCFYJIHI_[I/ISI HHIAWBUYAJIBHOT'O pas-
CTBUS BIUSHUS QJIKOTOJIS, HU- | BUTHUA. [[pUYMHBI HApyIIEHU pa3BUTHS
KOTHHA, HApKOTHYECKUX Be- | OPraHu3MOB
IIECTB Ha HSMOpHOHAIBHOE
pazBuTHe dYenoBeka. JKus-
HEeHHble YUKIbL PA3HBIX 2PYNN
OpcaHU3IMO8
34 I'enetuka, e€ 3amaun. HacnmencTtBeHHOCTs M HM3MeH- | ['eHeTHKa, METOABI TE€HETHKU. | MIcTOpHs BO3HUKHOBEHHUS U PA3BUTHSA
YHUBOCTh — CBOMCTBa OpPraHuW3MOB. MeToAbl TeHETHKHU. | ['eHeTndyeckass TepPMUHONIOTHUS | TEHETHKH, METOIbl TeHEeTHKH. | eHe-
OcHOBHEBIE TCHCTUYCCKUC IIOHATUA n CUMBOJIMKA. | © CUMBOJIMKA. XpOMOCOMHaSI TUYCCKUEC TCPMHUHOJIOTUA U CMMBOJIMKA.
XpomocoMmHas Teopust HacaeAcTBeHHOCTH. COBpEeMEHHbBIE | TEOpHsl HACIEICTBEHHOCTH I'enotun u ¢eHotun. BeposTHOCTHBIIM
MNpEaACTaBJICHUA O TCHEC U TCHOMC XapaKTCp 3aKOHOB TI'CHCTUKH. XpOMO-
COMHasl TeOpHsl HACIIEJICTBEHHOCTHU
3.5 3aKOHOMEPHOCTH  HACJIEICTBEHHOCTH, WX  IIMTO- | 3aKOHBI  HACJIEJCTBEHHOCTH | 3aKOHBI HaclieAcTBeHHOCTH . Men-
JIOTUYECKHE OCHOBBI. 3aKOHOMEpPHOCTH HacnenoBanud, | [. Menaens.  OmpenesneHue | Ieisl U yCIOBUS UX BbimolHeHUs. [{urto-
ycraHoBineHHble [. Menzaenem, wux uutonorumyeckue | mosa. CIEMICHHOE C TOJOM | JIOTHYECKHE OCHOBBI 3aKOHOMEPHOCTEH

OCHOBBI (MOHO- U TUTHOPHIHOE CKpEIIMBAHHE). 3aKOHBI
T. Moprana: CLEIUICHHOE€ Hacjl€dOBaHUE MPU3HAKOB,
HapylIeHHe CIEIUIeHUs TeHoB. [eHetmka mona. Ha-
CJeI0BaHME TPHU3HAKOB, CICTUICHHBIX C MOJIoM. B3anmo-
IeficTBHE TE€HOB. [ €HOTHMI KakK IIeJIOCTHAsg CHCTEMA.
FCHCTI/IKa YCJIOBCKA. MCTOI[LI I/I3y‘-I€HI/I$I TCHCTUKU
yeyioBeka. Pemenne remermuyeckux 3agad. CocraBiieHUE
CXEM CerHII/IBaHI/ISI

HacjienoBanue. I'eHeTHKa de-
JoBeka. HaciencTBenHble 3a-
OoneBaHUg YEIOBEKA WM UX
npenynpexacHue.  OJTuyec-
KHe acnekThl B 00JlacTH Me-
JUIMHCKOU I'€HETUKU

HacieoBaHUs. AHAIU3UPYIOIIEE CKpe-
muBanue. CIeIUIeHHOe HaclIeIOBaHUES,
KpoccuHroep. Ormnpenenenue moJja.
CuemieHHOe C II0JIOM HAacJIeIOBaHHE.
BzaumopelicTBrue amienbHBIX M Heal-
JICTBHBIX TeHOB. ['eHeTHYeCcKrue OCHOBBI
WHJIWBHUIyaJIbHOTO pa3BUTHS. [ enemu-
yeckoe kapmupoganue. I eHeTHKa YeIo-
BEKa, METOJAbl M3yUYECHHS] TE€HETUKU Ye-
JIOBEKa
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Kon Kon DJIeMEeHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIUOHHON padoThI
pasaesia | KOHTPO-
JINPyeMOro ®enepanbHbIii KOMIIOHEHT roCy1apCTBEHHOI 0 Hammuue nosummii @K I'OC s I1IOOII COO
3JIeMEHTa 00pa3oBaTe/ILHOIO CTAHIAPTA CPeHero (MOJHOr0) 0a308biil yposeHs VenyonéHHblll ypoeeHs
o0u1ero o0pazoBaHus
3.6 3akOHOMEpHOCTH M3MeHunMBOCTH. HeHnacnencrBennas | 'enotun u cpena. Henacnen- | 'enotun u cpena. HenacnencrBeHHas
(MonuduKkanoHHas) W3MEHYMBOCTh. Hopma peakiuu. | CTBeHHass u3MeHYUBOCTh. Ha- | msmeHunBocth. Hopma peakiuu mpus-
HacneacTBeHHass W3MEHYMBOCTh: MYTAallMOHHAs, KOM- | CJIE€JICTBEHHAs M3MEHUYMBOCTh | Haka. BapuallMoHHBIA psig U Bapualu-
OuHaTuBHAsA. Buapl MyTanuii 1 MX NPUYUHBL. 3HAYCHHE OHHas KpuBas. HaciencrBeHHast u3aMeH-
M3MEHYMBOCTH B JKU3HU OPraHU3MOB U B 3BOJIOLIUH YUBOCTh. BHJbl HACIEICTBEHHOU W3-
MeHYMBOCTH. KoMOWHAaTHMBHAs W3MEH-
YHUBOCTbh, €€ UCTOYHUKH
3.7 3HaueHWe TeHEeTHKH I Meaunuubl. HacnenctBenHble | MyTarensl, MX BiUsSHHE Ha | PempoayKTUBHOE 370pOBbBE YEIIOBEKA.
00Ne3HN dYeloBeKa, WX MPUYUHBI, TPOPUIAKTHKA. | 3OPOBBE YEIOBEKA HacnencTBeHHble 3a00JIeBaHUS YeNO-
Bpennoe BiusiHME MyTareHOB, aJKOTrOJisl, HAPKOTHUKOB, BEKa, UX MpeaynpexacHue. 3HaAYeHUe
HUKOTHHA Ha TEHETHMYECKUH amnmapar KIETKH. 3alura TEHETUKU IS MEIMIIUHBI, STUYECKHe
cpeapl OT 3arpsi3HEHUs MyTareHamu. BelisiBiieHUe acmeKkThl B 00JIACTM  MEIUIIMHCKOMN
UCTOYHMKOB  MYTar€éHOB B  OKpYXKalIlleW  cpere reHeTuk. Myranuu, BHIBI MyTalui.
(KOCBEHHO) ¥ OIICHKa BO3MOJKHBIX IIOCJICACTBUH UX MyTarensl, UX BIUSHUE HA OPTAHU3MBI.
BIUSHUS Ha COOCTBEHHBIN OpraHu3M MyTanuu Kak NpUYMHA OHKOJIOTHU-
yeckux 3abosneBanuil.  Bresgepnas
HACJIEICTBEHHOCTh M HM3MEHYUBOCTb.
Onuzenemuxa
3.8 Cenexuusi, e€ 3amaun U npakTuyeckoe 3HaueHue. Bxman | lomectukauus u cenekius. | Jlomectukauus u cenekuus. LleHTpbI

H.N. BaBuioBa B pa3BUTHE CENEKIMHU: YYCHHE O IIEHTPax
MHOT000pa3ust ¥ MPOUCXOXKICHHUS KyJIbTYPHBIX PACTCHUI,
3aKOH T'OMOJIOTHYECKUX PSIOB B HACJICICTBEHHON M3MEH-
YUBOCTH. MGTOIILI CCJICKIINU U UX T'CHCTHUYCCKHUEC OCHOBBI.
Meroapl BBIBEICHHS HOBBIX COPTOB PACTEHUM, MOPOJ
KHUBOTHBIX, mITaMMOB MI/IKPOOpF AHU3MOB. 3Ha‘ICHI/Ie
TEHETHUKH [ celleKuMu. buonorndeckre OCHOBEI BEI-
palMBaHKs KYJIbTYPHBIX PACTEHUHM W JOMAIIHUX KU-
BOTHBIX

MeTonOn! ceneknuu

OZIOMAIITHUBAHHSI KUBOTHBIX M LEHTPHI
IIPOUCXOXKICHUS KYJIBTYPHBIX PACTCHUN.
MeTonpl CeleKIMU, WX T'CHETHYECKHEe
ocHOBBI. VIcKyccTBeHHBIH 0TOOD. YCKO-
pEHHE U TOBBIIICHHE TOYHOCTH O0TOOpa
C IOMOIIIBI0  COBPEMEHHBIX ~ METOJIOB
TeHEeTHKU U OMoTexHoNoruu. I'ereposuc
U €ro UCIIOJIb30BaHUC B CCIICKIINU
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3.9 buotexnonorus, e€ HanpasineHusa. Kierounas u reHHas | buorexnonorus, €€ Hampas- | PaciimpeHne T€HETHYECKOrO pasHo-
WH)KEHEepUs, KJIOHHpoBaHUE. Poilb KJIETOYHOW TEOpUM | JIGHHS M TEPCHEeKTUBBI pa3- | 00pa3us CeNEeKIMOHHOTO MaTepuana:
B CTAaHOBJICHMM W DPAa3BUTHM OHOTEXHOJIOTHH. 3HaueHHe | BUTHs. buobesonacnocmo TOJUIUIONNS, OTAANEHHAs TUOPUAU-
OMOTEXHOJIOTUN Ul Pa3BUTHS CEJEKIUH, CEIbCKOro XO- 3alus, AKCIEPUMEHTAIbHBIA MyTare-
341iCTBA, MHUKPOOHOJOTHYECKOW MPOMBIIUIEHHOCTH, CO- He3, KJIETOYHAs WHXXEHEPHUs, XpPOMO-
XpaHeHHs TeHO(OH/Ia TUIAHEThl. DTUYECKHE aCIEKThl pa3- COMHasi WH)XCHEpHsl, TEHHas WHXKe-
BUTHSI HEKOTOPBIX HCCIIEOBAHUI B OMOTEXHOIOTUH (KIIO- Hepusi. buobe3zonacHocTh
HUpPOBAHME YEJIOBEKA, HANIPABJICHHbIE M3MEHEHUS] TEHOMA)
4 CucreMa M1 MHOTooOpasue OpraHu4ecKoro Mupa Teopus 3BoTI0HUN
4.1 Mmuoroo6pa3ue opranu3moB. 3HaueHue padot K. JIlunnes | MHorooOpasue opranu3moB | MHOrooOpa3ue M MpUCIIOCOOJICHHOCTD
u X.b. Jlamapka. OcHOBHBIE CHCTEMAaTHYECKHE (TaKCO- | KaK pe3yJIbTaT JBOJIIOIMHU. | OPTAHU3MOB K Cpelie OOMTaHUs Kak
HOMMUYECKHE) KaTeropuu: BHJ, POJ, cemeilcTBo, oTpan | [Ipunumnel knaccudukanuu, | pe3ynbrar  dBOMIONUH.  [IpuHUUIBI
(mopsimok), kiacc, TUm (OTHAEN), IapCTBO; HMX COMOJ- | CHCTeMaTuka. Bupychl — He- | kKiaccudukanuu, cuctemaruka. OCHOB-
YHHEHHOCTh. BUpychl — HekleTouHas Qopma >XU3HU. | KIeTouHas (opma IKU3HU; | Hble CUCTEMAaTUYECKUE TPYIIbl OpraHu-
Mepbl  npodUIAKTUKK  pacTpoOCTpaHEHHs] BUPYCHBIX | MEpbl MPOGUIAKTUKUA BHUpYC- | yeckoro Mupa. COBpeMeHHbIE MOIXOIbI
3a0osieBaHU HBIX 3a00J€BaHUIl K Kiaccupukauuu opraHusmMon. Bu-
pychl — HEKJIEeTOYHass (opMma KHU3HU.
CrocoObl  mepeqaud BUPYCHBIX HH-
dexkmuit W Mepbl  MPOQPUIAKTUKHI
BUPYCHBIX 3a0oneBaHuid. Bupyconozeus,
eé npakmuieckoe sHauenue
4.2 [lapcTBo Bakrepuu, cTpoeHHE, KU3HEAEATENBHOCTD, pa3- | MHOroodpasue opranusmoB | MHOrooopasue U HpHCHOCOOIEHHOCTD

MHOXEHHE, pojib B mpupojae. bakrepun — Bo30yautenu
3a00€BaHUN  PACTCHHI, KUBOTHBIX, YeJoBeKa.
[Tpodunaktuka 3a0601eBaHil, BEI3IBAEMBIX OaKTEPUSIMHU

Kak pe3yJIbTaT 3BOJIIOIUH.
[Tpunnuner knaccuukanuy,
cUCTEMAaTHKa

OpPraHU3MOB K Cpelie OOUTaHMs KakK pe-
3yJIbTaT A3BoOJOUMU. [IpuHUMNBI Kitac-
cudpukanuu, cucrtematuka. OCHOBHBIC
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Kon
pa3iena

Kon
KOHTPO-
JIMPYEeMOro
3JIEeMEHTAa

DJIEeMEHTHI COepP/KaHNs, IPOBepsieMble 3aJaHUSIMH IK3aMEHANMOHHOI padoThI

®enepanbHbIii KOMIIOHEHT roCy1apCTBEHHOI 0
00pa3oBaTe/ILHOIO CTAHIAPTA CPeHero (MOJHOr0)
o0u1ero o0pazoBaHus

Hamnuune nosuunii ®K 'OC B I1IOOII COO

0a308vlil ypo6eHb

VenyOnNéHHbI YPOBEHD

43

[HapctBo I'pubbI, CTpoeHHE, XU3HEACATEILHOCTh, pa3-
MHOkeHue. Vcnonb3oBanre rpu0oB Uil OTYUYEHHUS MPO-
JTYKTOB MUTAHUS U JIEKapcTB. Pacmo3HaBaHue cheqo0HBIX
U SIOBUTHIX TpuOOB. JlumaitHMKH, WX pa3sHOOOpasue,
OCOOCHHOCTH CTPOEHUS U >KU3HENEATENbHOCTH. Poib
B MIPUPOJIE TPUOOB U JIMIIAWHUKOB

CUCTEMAaTUYECKHE  TPYIIIBI
YECKOro MHUpa

OpraHu-

4.4

HapctBo Pactenus. CtpoeHue (TKaHU, KJIETKH, OpraHbl),
KHU3HEACSITEIHOCT M Pa3MHOXKEHHE PaCTUTEIBHOTO
opraHusMa (Ha IpHUMepe MOKPHITOCEMEHHBIX PACTEHHH).
Pacno3naBanue (Ha puCyHKax) OpraHOB PaCTCHHI

4.5

Mmuoroo6pasue pacteHuii. OCHOBHBIE OT/IEIBl PACTCHHIA.
Knaccel mOKpBITOCEMEHHBIX, POJIb PACTEHHN B MPUPOJE
1 ’KU3HU YEJIOBEKa

4.6

[HapctBo JKuBoTHbIe. OIHOKJIETOYHBIE W MHOTOKJIE-
TOYHBIC >XHWBOTHBIC. XapaKTepI/ICTI/IKa OCHOBHBIX THIIOB
0OECIO3BOHOYHEIX, KJIACCOB WiIeHHCTOHOTHX. (OcobeH-
HOCTHU CTpOeHI/ISI, KU3HCACATCIIbHOCTH, paSMHO)KCHI/ISI,
POJIb B PUPOJIC U KU3HM YEIOBEKa

4.7

XOpAoOBbIE )KUBOTHBIE. XapaKTEPUCTUKA OCHOBHBIX KJIac-
coB. Posb B ipupone u xu3HM 4enoBeka. PacriozHaBanue
(Ha pUCYHKAax) OpraHoB M CHCTEM OPTaHOB Y KUBOTHBIX

OpFaHH3M YCJI0BECKA M €10 310POBLE

5.1

Tkanu. CTpoeHne U XKU3HEAEATEILHOCTh OPTAHOB U CHUC-
TEM OpraHOB MUIIEBAPEHUS, AbIXaHUA, BbIACNeHUA. Pac-
Mo3HaBaHWE (HA PUCYHKAX) TKaHEW, OPTraHOB, CHCTEM
OpraHoB
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Kon Kon DJIeMEeHTBI CO/IePKAHMS, IPOBepsieMble 3aJaHUAMM IK3aMEHAIUOHHON padoThI
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5.2 CrpoeHne u KU3HEACATEIBHOCTb OPraHOB U CUCTEM
OpraHoB: OIOPHO-IBUTaTEIbLHON, IOKPOBHOM, KpPOBO-
obOpamenusi, uM(PoOOTTOKa. PasMHOXKEHHE U pa3BUTHE
yenoBeka. Pacmo3naBanme (Ha pPHUCYHKax) OpraHOB
U CHCTEM OpPTaHOB

5.3 BuyTpennss cpenga opranuszma yenoBeka. [ pymnmbl KpoBH.
[TepenuBanue kpoBu. HMmmynuter. OOMEH BemiecTB
U IIpEBpaIlleHUe »HHEPrud B OpraHu3Me 4YelloBeKa.
Burtamunsl

54 HepBHas u sHgokpuHHas cuctembl. HeliporymopanbHas
PeryJisilsl MPOLIECCOB KHU3HEIEATSIBHOCTH OpraHu3Ma
KaK OCHOBA €ro LIeJIOCTHOCTH, CBSI3H CO cpefon

5.5 Ananuzatopsl. Oprasbl 4yBCTB, UX pOJIb B OpPraHU3ME.
Crpoenue u ¢yHkiuu. Briciias HepBHas AESITEIbHOCTb.
Con, ero 3nauenue. Co3HaHMe, NaMITh, SMOLUHU, PEYb,
MblnieHre. OcoO0eHHOCTH NICUXHUKH YeJI0BeKa

5.6 Jluynass u oOIIeCTBEHHAss TUTHEHA, 3JI0POBBIA 00pa3

*u3HU. [IpodwmmakTika WHPEKIMOHHBIX 3a00JIeBaHUN
(BUpYCHBIX, OaKTepUAIbHBIX, TPUOKOBBIX, BBI3LIBAEMBIX
KUBOTHBIMU). [lpenynpexnenue TpaBMaTH3Ma, MPUEMBI
okazaHus nepBoil momomy. [lcuxudyeckoe u huzmveckoe
3I0pOBbE uesoBeka. DakTophl 30pOBbS (ayTOTPEHUHT,
3aKalliBaHWe, JBUTATeNIbHAs aKTUBHOCTH). DakTopsl
pucka (cTpecchl, TUIIOAMHAMHUSA, MEPEyTOMIICHHUE, Mepe-
oXJaxJeHue). BpenHblie U mosie3Hble MPUBBIUKU. 3aBUCH-
MOCTb 3JJ0POBBSI YEJIOBEKA OT COCTOSIHHUS OKpY>Karolen
cpenpl. CoOnrofeHHe CaHUTAPHO-TUTHEHHYECKUX HOPM
U IIPaBUJ 3JI0pOBOr0 oOpasza XHU3HU. PenpoaykThBHOE
30poBbe uenoBeKka. llociencTBus BIMSHUS AIKOTOJISA,
HUKOTHHA, HApPKOTHYECKUX BEIIECTB HAa pa3BUTHE
3apoJIblllia YeI0BeKa
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6 IBOJTIOLMS JKUBOH MPUPO/IbI Teopus 3Bosnonun. Pazputue ;Ku3Hu Ha 3emiie
6.1 Bun, ero kpurepun. [lomysitust — cTpykTypHas equauna | Bua, ero kpurepuun. Ilomy- | PasButue npeacrasnenuit o Buae. Bun,
BHIa ¥ DICMCHTApHAs CIMHHIA DBOJIONUH. MHUKpO- | JslUs — dJIeMEHTapHas eau- | ero kputepuu. Ilomynamus kak ¢opma
sBommronusa. OOpazoBaHne HOBBIX BUIOB. CIOCOOBI BHIO- | HUIIA ABOJIONMU. J[Brokyrue | CYIIECTBOBAaHUS BHJIAa W KaK JJIEMCH-
06pa30BaH1/1;1. CoxpaHeHHe MHOF006pa3I/ISI BHUJOB KAk | CHJIbI 3BOJIIOIUU, UX BiIuUsAHWE | TaApHasd CAMHHIIA 3BOJIFOLIUH. MHKPO-
OCHOBA YCTOHYUBOCTH Orochepbl Ha TeHO(OHT TOMYJIAIINHA DBOJIIOLUSA U MakpodBoyonus. JIBmxy-
IIM€ CHUJIbl SBOJIIOIMM, UX BIMSHHE Ha
reHopona nonyisiun. [peiid reHOB
U CJly4aiiHble HEHAIIPaBJIICHHBIE H3Me-
HeHUs TeHO(OH 1a TIOMYJISIIUU. Y paBHe-
Hue Xapau — BaiinGepra. Moneky-
JISPHO-TEHETUYECKHE MEXaHU3Mbl 3BO-
mroruu. DOpMbI  €CTECTBEHHOIO OT-
Oopa: IBWXKYyIIAs, CTaOMIM3UpYIOIIasi,
IU3PYNTHUBHASA. DKOJIOTUYECKOE U T'eo-
rpaduyeckoe BHI000pa30BaHKe
6.2 PasBuTtre »HBOMIOLMOHHBIX wHIeH. 3HaueHuWe 5BOMIO- | PazBurtue ABOJIIOIIMOHHBIX | PazButue HBOJIIOIIMOHHBIX  WJIEH.
nroHHOM Teopuun Y. JlapBuHa. B3aumoCBsA3b ABMXKYIIUX | UAEH, dBOMOLMOHHAsA Teopus | Hayunsle  B3mmaasl K. JIuHHET wu
cun sBomonuu. PopMbl ecTecTBeHHOro oToopa, Buabl | Y. apeuna. Cunrernueckas | XK.b. Jlamapka.
O0oppOBl 3a cymectBoBaHWe. CHHTETHYECKAas TEOPUS | TEOPHUs IBOIIOIHA OpomtonmonHass  teopus Y. JlapBuHa.
HBOJIIOLIMU. DIIeMEHTapHble (akTopbl 3Bomtouuu. Mcce- CuHTeTndeckass TEOpHS  HBOIIOLHUU.
noanust C.C. YerBepukoBa. Posb 3BONIIOLIMOHHON Teo- Poie 3BONMIOIIMOHHOM Teopun B POpMH-
pun B (GOPMUPOBAHHU COBPEMEHHOH €CTEeCTBEHHO- POBaHHM ECTECTBEHHOHAYYHOH KapTH-
HAy4YHOM KapTUHBI MUpa HBI MUpPa
6.3 JlokazaTenbcTBa SBONIOLMM KMBOM IHpUpoabl. Pesynb- | CBuaerenscTBa  3BooNMM | CBUAETENBCTBA  ABOJIIOLUMM  JKUBOU

TaThI SBOJIFOIMH: MPUCTIOCOOIEHHOCTh OPTraHNU3MOB K Cpe-
Jie OOUTaHMsI, MHOT0OOpa3ue BUI0B

JKUBOU ITPUPOJBI

MPUPOJIBL: MAIEOHTOJIOTUIECKHE, CPaB-
HUTEIbHO-aHATOMUYECKHE,  AMOpHo-
Joruyeckue, Ouoreorpaduueckue, Mo-
JICKYJIIPHO-TCHETHYECKUE
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6.4 MakposBomonusi. Hampasinenuss um  mytu  3Boionuu | Mukpossomonuss M Makpo- | Hanpasnenus u myTtu ssomonuu. ®op-
(A.H. CeseprioB, W.U. [lImanbraysen). buomornyeckuii | 2BOTIOIHS. Hanpasnenus | Mbl 3BOJIIOIMU: JUBEPTEHIIMS, KOHBEP-
nporpecc u perpecc, apomopdos, uanoananTanus, Aere- | BOTIONUHU. [ UIOTE3bl Mpo- | TEHIMs, Mapaulean3M. MeXaHU3Mbl
Heparus. [IpuumHBl OMOJOTMYECKOTO Tporpecca W pe- | UCXOXKIEHUs  KU3HM  Ha | amanTanuid. KosBomonus. MHorooOpa-
rpecca. ['umore3bl BO3HMKHOBEHMsI XU3HM Ha 3emuie. | 3emse. OCHOBHBIE  OTambl | 3M€ OPraHU3MOB U MPUCIIOCOOIIEHHOCTD
OcHoBHBIE apoMOpP(}O3bI B IBOJIIOLMU PACTEHUH W KH- | DBOJIOIMH  OPTaHUYECKOTO | OPraHM3MOB K Cpelae OOWTaHUs Kak
BOTHBIX. YCIIO)KHEHHE J>KMBBIX OPTraHM3MOB Ha 3emiie | MuUpa Ha 3emiie pe3ynbTar 3BOJIONUU. MeTonbl naTH-
B IIPOLIECCE IBOTIOLUU POBKM  COOBITMIl  HpONUIOrO, T€o-
XpOHOJOTHYECKass MIKaja. [ UImoTessl
MPOUCXOXKACHNUS JKU3HM Ha 3emile.
OcHOBHBIE 3TaMbI IBOIOLNN OHOCheph
3emumn.  KirroueBbie COOBITHSL B 9BO-
JMIOUMKA  PAacTeHUH W KUBOTHBIX.

Bvivupanue 61006 u e2o npuiutul
6.5 ITpoucxoxnenue yenoseka. Yenosek kak Buj, ero mecto | CoBpemeHHble  Ipencraie- | COBpeMEHHbIE NPEACTABIEHUS O IIpPO-

B CHCTEME OpraHWYeCKOro Mwupa. [umoressl mpo-
WCXOXKJICHUS YeJIOBEKa COBPEMEHHOTO BHA. J[BrkKymiue
CHUJIBI M 3TAITBl SBOJIOLIUU YeIoBeKa. UeoBeuecke pachl,
WX TEHETUYEeCKOE pOACTBO. buocommanbHas mpupoaa
yenoBeka. CoranbHas U MPUPOIHAS CPEbl, aganTarus
K HUM 4eJI0oBeKa

HUSL O MIPOUCXOXKACHUU Yello-
BEKa. OBOJIIOLMS YeJIOBEKa
(aaTpomnorenes). J[Bmwkymiue
CUJIBl aHTpomoreHesa. Pacel
YeJIoBeKa, UX  IPOUCXOXK-
JICHUE U €JUHCTBO

HCXOXKACHUM dYenoBeka. CHcTeMaTH-
YeCcKoe TIOJIOKEHHE 4eJoBeKa. IBO-
oy yenoBeka. DakTopel 3BOJIIOIAN
4eJI0BeKa. Pacer 4EII0BEKA, ux
MPOUCXOXKICHUE U €TUHCTBO
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7 JKOCHCTEMBI U NPHUCYIIHE UM 3aKOHOMEPHOCTH Oprasu3mbl 1 OKpY:KalIIas cpeaa
7.1 Cpenpl  obutanusi  opraHu3MoB.  Dxonorudeckue | [IpucnocoOnenus opra- | Dxonmoruyeckue (HakTopsl U 3aKOHO-
(dakTopbl: aOMOTHUYECKHE, OMOTUYCCKUE, AHTPOIIOTCHHBIN | HUI3MOB K JICHCTBUIO 3KOJIO- | MEPHOCTH WX BIMSHUS HA OPTaHH3MBI
dakrop. x 3HaueHue THYECKUX (PaKTOPOB (IpUHIUO ~ TOJNEPAaHTHOCTH, JUMHUTH-
pytomme ¢dakropsl). [IpucmocobneHus
OPraHM3MOB K JIEHCTBUIO HKOJIOTH-
yeckux (hakTopoB. buonornueckue put-
MbI. B3aumopeicTBre 3KOIOTHYECKUX
(hakTopoB. DKOJIOTHYECKasl HAIIA
7.2 Okocucrema (O6uoreoneHo3), €€ KOMIIOHEHTHI: IIpo- | buoreomnenos. Dkocucrtema. | buoreonenos3. kocucrema. Kommonen-
JYUEHTBbI, KOHCYMEHTBI, PEAYIEHThI, UX poiib. Bugosas | PasnooOpasue 9KOCHCTEM. | ThI 3KOCHUCTEMBL. Tpoduyeckue ypoBHH.
Y TIPOCTPAHCTBEHHAS CTPYKTYPBl JKOCUCTEMBI. Tpodu- | B3auMoOTHOIIEHHS nory- | THIbI nuiueBbIX nene. Iumesas cerTs.
yeckue ypoBHH. Ilenu u cetn nmuranus, ux 3BeHbd. IIpa- | jammit pa3HBIX BUIOB B DKO- | KpyroBopoT BEIECTB U MOTOK SHEPTUU
BHJIA DKOJIOTMYECKOH mupamuibl. COCTaBICHHE CXeM | cucreme. KpyroBoporT Be- | B 9KOcHCTeMe. bBuoTuueckne B3ammo-
nepeaayu BCIECTB U SHCPTHUH (uenel nUTaHKA) OIECTB W TIOTOK DJHepruw | OTHOIICHHUS OPraHU3MOB B DKOCHUCTEME.
B DKOCHUCTEME CBOMCTBA YKOCUCTEM. HpO,[[yKTI/IBHOCTb
1 6roMacca SKOCHUCTEM Pa3HbIX TUIIOB
7.3 PaznooOpaszue sxocuctem  (6uoreoneHo3oB). Camo- | YcroiunBocte u auHamuka | Cykneccus.  Camoperyisnus — 9KO-
pa3BUTHUC U CMCHA SKOCUCTEM. YCTONYUBOCTD U TMHAMUKA | 3KOCUCTEM. IMocnencreus | cuctem. IlocnencTBust BIUSHUS —Je-
JKOCHCTEM. buonorudeckoe pasHooOpasue, CaMope- | BAHSHUS ACATSILHOCTH Yelio- | ATENLHOCTH YEJI0BEKA Ha SKOCHCTEMBI.
TyJaaud U KpYroBOpOT BCIICCTB — OCHOBA YCTOFIHHBOFO BEKa Ha APKOCUCTEMHBI. Coxpa- HeO6XOI[I/IMOCTI> COXpPaHCHUA ouo-
pa3BuUTHsA KOCUCTEM. [IpUUMHBI YCTOMYMBOCTU U CMEHBI | gempe 61opa3HO0Opa3ys Kak | Pa3HOOOpasus >KOCHCTEMBL. Arpole-
9KOCcHCTEM. M3MEHEHHS B DKOCHCTEMax oA BJIMAHHUEM | gcHoBAa YCTOﬁqHBOCTH 3K0- | HO3BI, UX 0COOEHHOCTH
JEATENBHOCTH  YENIOBEKA. ATPOIKOCHCTEMBI, OCHOBHBIE | (poran iy
OTJIMYHSI OT MPUPOTHBIX IKOCUCTEM
7.4 buocdepa — rmobdanpnas sxocucrema. Yuenne B.M. Bep- | Ctpykrypa Ownocdepsl. 3a- | Yuenne B.U. Bepnaackoro o Owuo-
Hajckoro o 6uocdepe. XKuBoe BemiecTBO, ero GpyHKIMU. | KOHOMEPHOCTH CYIIECTBOBa- | chepe, Hoocghepa. 3aKOHOMEPHOCTH CY-
OcobenHocTr pacrpezenieHus Guomacchl Ha 3emuie. | Husi  Ouochepsl.  Kpyeoso- | mectBoBanus 6uocdepsl. KoMmoneHnTs
BHroIOrnueckuii KpyroBopor M IPEBpALIEHHE SHEPTUH | pombl 6eujecms 6 buocghepe | 6nochepsl U uX ponb. Kpyropoporsr
B 6Mocdepe, poab B HEM OPraHM3MOB DPa3HBIX LAPCTB. BemecTB B Onocdepe. buorennas
OBomonus Ouochepsl murpanus aroMoB. OCHOBHBIE OHOMBI
3emin

© 2023 denepanpHas ciyk0a Mo Haa30py B chepe 0Opa3oBaHMsI U HAYKH




Komudukarop EI'D 2023 .

BUOJIOT U, 11 kmace. 20/20

7.5

['moGaneHble M3MEHEHUs B OwWocdepe, BHI3BAaHHBIC [e-
ATENFHOCTBIO YEJIOBEKA (HapyIIeHWE O030HOBOTO JKpaHa,
KHCJIOTHBIE JIOXIW, MApHUKOBBIA 3dext u ap.). Ilpo-
OnmemMbl ycTOMYMBOTO pa3BuTusi Ouocdepnl. I[IpaBumia
MOBE/ICHUS B MPUPOIHOM Ccpefie

['moGanpHBIE aHTPOIIOTEHHBIE
u3MeHeHus B 6mocdepe. IIpo-
OneMbl  yCTOWYMBOTO  pas-
BUTHSA. [lepcnekmugvl passu-
mus OUON02UYECKUX HAVK

Pons uenoBeka B Omocdepe. AHTpO-
MOTEHHOE BO3JCUCTBUE Ha Ouocdepy.
[Ipupoanbie pecypchl U panMoOHaIbLHOE
MIPHUPOJIOTIOE30BAHHE. 3arpsi3HEHUE
6uocdepsl. CoxpaHeHHe MHOT000pa3us
BUJOB KaK OCHOBa YCTOHYMBOCTH
ouocdepsl. Boccmanosumenvuas 3Ko-
noeus. ITlpoGnembl yCTOMYMBOTO pas-
ButHs. [lepcriekTuBbl pa3BuTHs OMOJIO-
THYECKUX HAYK, aKTyaJIbHBIC MTPOOIIEMBI
OHOJIOTHH
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