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Koaudukarop
NpoBepsieMbIX TPe0OBaHMIl K pe3y/1bTATAM 0CBOCHHUS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus U 3JIEMEHTOB
cofiep:KaHus /ISl IPOBe/IeHUs eIMHOT0 roCcyAapCTBEHHOr0 3K3aMeHa
no BUOJIOTUHN

Koandukatop cocraBieH Ha ocHOBE (QeaepaqbHOro rocydapcTBEHHOTO
00pa30BaTeIbHOTO CTaHIApTa cpeaHero obmero obpazoBanus (mamee — GIOC)
(mpuka3 MunncrepcTa mpocBemenns Poccuiickoit ®@enepanmu ot 12.08.2022
Ne 732  «O BHeceHmMm u3MEHEHHMH B  (QenepanbHbll  rocynapCTBEHHBIH
o0pa3oBaTeibHBI CTaHAAPT CpeAHEro oO0Iero oOpa3oBaHHS, YTBEPKIEHHBIN
npukazoM MuHHCTepCTBa o00pa3oBaHust M Haykd Poccuiickoit ®denepaunu
ot 17.05.2012 Ne 413») u denepansHOil 00pa30BaTENBHON POTPaMMEI CPEITHETO
obmiero oOpazoBaHus (mpuka3 MuHHCTEpPCTBa IpocCBelieHus Poccuiickoi
Oenepatnn - ot 18.05.2023  Ne 371  «O6  yrBepxkaeHun  QenepanbHOU
oOpazoBarenbHON MPOTPaMMBbI CpeaHero obmiero o0Opa3zoBaHUsD)
(C U3MEHEHUAMH)).

Koandukatop oTpaskaeT NpeeMCTBEHHOCTb IPOBEPSIEMBIX IMPEIMETHBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelIbHOW MPOTrpamMMbl
cpenHero oOmero o6OpasoBanus Ha ocHoBe DPI'OC 2012T. m U3MEHEHHOTO
B 2022 r. ®I'OC.

Koaudukatop cocTout u3 Tpéx pasaenos:

— paszgen 1. «Ilepeuenp mpoBepseMbIX TpeOOBAHUI K Pe3yibTaTaM OCBOSHUS
OCHOBHOI 00pa30BaTeNIbHOM IPOTpaMMEI CPEJHEro oOIero oOpa3oBaHUS
10 OMOJIOT U,

— pazgen 2. «IlepedeHb 3IE€MEHTOB COAEPIKAHMSA, NIPOBEPAEMBIX HAa €IUHOM
rOCYJapCTBEHHOM dK3aMeHe M0 OHOIOTHI;

— pasgmen 3. «OtTpaxeHHEe B COACPKAHHH KOHTPOJNBHBIX HM3MEPHTEIBHBIX
MaTepuaioB JIMYHOCTHBIX pe3yabTaToB OCBOEHUS OCHOBHOM
00pazoBaTebHON NPOrpaMMbl CPEAHEro 001Iero 00pa3oBaHMs».

B komudukatop He BKIHOYEHBI TpeOOBaHUS K peE3yjbTaTaM OCBOCHHUS
OCHOBHOHM 00pa3oBaTeNbHOIl IporpaMMBI CpenHero oomero o0Opa3oBaHHs
M DJEMEHTHl COJEp)KaHHs, JOCTIKEHHE KOTOPHIX HE MOXKET OBITh NPOBEPEHO
B paMKax I'OCyapCTBEHHOW UTOTOBOI aTTecTalluy.
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Paszgea 1. [lepeuyenb npoBepsieMbIX TPeOOBaHUI K pe3yibTaTaM 0CBOEHHsI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

cpeanero oomero odopazosanusi no BUOJIOI'NU

B tabnune 1 npuBenén cocraBnenHblii Ha ocHOBeE 1. 8§ I'OC mepeueHb MpoBEPsIEeMBbIX TPEOOBAHMI K METANIPEAMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl CPEAHET0 O0IIEro 00pa3oBaHMsL.

Tabnuya 1
Kon IIpoBepsiemble TPeOGOBaHMS K MeTANPEAMETHBIM Pe3yJIbTATAM OCBOECHHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMbl CpeIHero
MPOBEPAEMOro o01ero oo0pazoBaHus
TpeOOBaHUS
1 ITo3naBartesibHbie YY /]

1.1 bazoevie nocuueckue deiicmeus

1.1.1 YcTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMUS JUIsSl CpaBHEHUS, KilaccuUKauu U 00001eHUs

1.1.2 BrIsIBISITE 3aKOHOMEPHOCTH U IPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBICHHSIX

1.1.3 CaMocTosTenbHO (hOPMYJIUPOBATH U aKTyJIM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
OTIPEACIISATH 1eNIU ACSITEeIbHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHKEHUS

1.1.4 BHOCUTBH KOPPEKTHUBBI B €S TEIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJILTATOB LIEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUH 1€ TEIbHOCTH

1.1.5 Pa3BuBaTh KpeaTUBHOE MBIIUICHHUE IPH PEIICHUH )KU3HEHHBIX MTPOOJIEM

1.2 ba3zoesvie uccnedosamenvckue oeiicmeus

1.2.1 Brianets HaBbIKaMu yueOHO-MCCIIEIOBATEIHCKON M POEKTHON JEATEILHOCTH, HABBIKAMHU pa3pelIeHus TpooiemM

1.2.2 OBnaneHue BHUAAMU JACSITEIBHOCTH TO TIOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpETaldd, MNPeoOpa3oBaHUI0 U MPUMEHEHUIO
B PA3JIMYHBIX YYEOHBIX CUTYAIUAX, B TOM YHCJIE MPU CO3/IaHUU YUEOHBIX M COIMATBHBIX MPOCKTOB

1.2.3 dopMHUpoOBaHUE HAYYHOT'O TUIA MBIIIICHUS, BIaJeHUE HAYYHONH TEPMUHOJIOTHEN, KIIOYEBBIMU MOHIATUSIMH U METOJAMU

1.2.4 BbIsSBISTS MPUUMHHO-CIIEICTBEHHBIE CBSI3U U aKTYaJU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Yy €€ pelIeHHs], HAXOIUTh apryMEHTBI JUIs
JI0KA3aTeJIbCTBA CBOMX YTBEPXKACHUM, 3a]1aBaTh MAPAMETPhl M KPUTEPHUH PEIICHUS

1.2.5 AHanu3upoBaTh MOJYUYEHHBIE B XOJI€ PELICHUS 3aJaud Pe3yJbTaTbl, KPUTUUECKU OLIEHMBATh HUX JIOCTOBEPHOCTb, MPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBHSX

1.2.6 YMeTh nepeHOCUTh 3HaHMSI B TIO3HABATEIILHYIO U MTPAKTUUYECKYIO 00IaCTH KU3HEACATEIHHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00IacTei;
OCYHIECTBJISATH I€JICHAIPABJICHHBIN MOUCK NEPEHOCa CPEACTB U CIOCOOOB AeMCTBHSI B MPOPECCHOHANBHYIO Cpely
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Kon IIpoBepsiemblie TpeOOBAHUS K MeTaNpeIMeTHBIM pPe3yJibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
NpoBePsSIeMOro o0u1ero oopazoBaHus
TpeOOBaHMSI
1.2.7 CrocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PELICHUs MPAaKTUYECKHX 3ajad, NPUMEHEHUIO pa3IMYHbIX
METOIOB NIO3HAHUS;
CTaBUTb U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4M B 00Pa30BaTE/IbHON AEATENBHOCTH U JKU3HEHHBIX CUTYalHsIX;
CTaBUTH MPOOJIEMBI U 33J1auH, OMYCKAIOIIUE aTbTEPHATUBHBIC PELICHUS;
BBI/IBUI'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUTHHAIBHBIE TOXObl U PEILICHMS;
pa3pabarbIBaTh IUIAH PEUICHUs IPoOIeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCSI MaTepPUANIbHBIX M HEMAaTEepPHAIbHBIX PECYPCOB
1.3 Paboma c ungpopmayueii
1.3.1 Bnaners HaBblKaMu mNoJy4yeHHs HMH(GOpPMAIMM W3 HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTENIBHO OCYILIECTBIATH IOHUCK, aHAJU3,
CHCTEMAaTH3aLMIO0 U HHTEPIIPETAIINIO HH()OPMAITNH Pa3NUYHBIX BUAOB U POPM IPEICTABICHHS
1.3.2 Co3maBaTh TEKCThl B pa3iW4HbIX (opMaTax ¢ yuyé€ToM Ha3HAYeHHMs MH(POPMALUU U LEJNEBOH ayIUTOPHM, BHIOMpAs ONTHMAJIbHYIO
(dbopMy npeACTaBICHUs M BU3YAIH3aluU
1.3.3 O1eHHBaTh IOCTOBEPHOCTD, ISTUTUMHOCTh HH(POpPMAILIHH, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3THYECKUM HOpMaM
1.3.4 Hcnonb3oBate cpencTBa MH(MOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOIMH B PELIEHUM KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX
U OpraHM3allMOHHBIX 33734 C COOJIIOJCHHEM TpeOOBaHMI IPrOHOMUKH, TEXHMKH O€30MacHOCTH, TMTHEHBI, pecypcocOepexeHus,
IIPAaBOBBIX M ATHYECKUX HOPM, HOPM HH(POpPMALIMOHHOHN 0€30acHOCTH
1.3.5 Brnazners HaBbIKaMH pacrio3HaBaHMs U 3aIIMTHI HHPOPMALIMHU, HHPOPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH
2 KommyHukatusubie YY /I
2.1 Oowienue
2.1.1 Ocy1iecTBIITh KOMMYHHUKAIMK BO BcexX chepax KU3HU;
BJIAJICTh Pa3IMYHBIMH CITIOCOOAMU OOIEHNSI ¥ B3aUMOJICHCTBHUS
2.1.2 Pa3BEépHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX CPECTB
2.1.3 ApryMEHTHPOBAHHO BECTH THAJIOT
3 PeryasituBubie YV /|
3.1 Camoopzanuzayusn
3.1.1 CamOCTOATENBHO OCYHIECTBIISATH MO3HABATEIBHYIO JIESTEILHOCTD, BBISBIISITH MPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC

3aJa4U B O6pa3OBaTeHLHOﬁ ACATCIIbBHOCTHU U )KU3HCHHBIX CUTYALIUAX;
AaBaTb OIICHKY HOBLIM CUTYAllUAM
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Kon IIpoBepsiemblie TpeOOBAHUS K MeTaNpeIMeTHBIM pPe3yJibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
NpoBePsSIeMOro o0u1ero oopazoBaHus
TpeOOBaHMSI
3.1.2 CaMOCTOSITeILHO COCTABJIATh IIJIAH pPEHICHHS MpoOJeMbl € yYETOM HMMEIONIUXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y NIPEINOYTEHHUI;
JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (DOPMUPOBAHHUIO U MPOSBICHUIO IIUPOKON IPYIUIMH B pa3HbIX 00JaCTsIX 3HaHUN
3.2 Camoxkonmpo.io
3.2.1 JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, BHOCUTh KOPPEKTHUBBI B IESITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM
322 Brnagerp HaBbIKaMM TIO3HABATEIBHON pediekcMyd KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHA W MBICIUTEIBHBIX IPOIIECCOB,
UX pe3yJIbTaTOB U OCHOBAHMIA;
HCIIO0JIH30BATh MPUEMBI pe(pIIEKCUU I OIIEHKH CUTYalllU, BEIOOpA BEPHOTO PEIICHNUS,
YMETbh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEHIEHUS IO UX CHUKEHUIO
3.3 OMOUMOHATBHBIN HHTEIUICKT, MPEANoaralonmii ¢hOpMUPOBAHHOCTD: CaMOPETYINPOBAHHSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE

MNpUHHUMATh OTBCTCTBCHHOCTH 3a cBOE IIOBCACHUC, CIIOCOOHOCTH AIalTUpoOBaTLCA K 3MOIMOHAJIBHBIM H3MCHCHHAM U IHPOSABIIATH
FI/I6KOCTI), OBITh OTKPBITHIM HOBOMY; BHy’[‘peHHeI\/JI MOTHBaIUu, BKJ'IIO‘-IaIOHIGI\/'I CTPEMIJICHHUC K JOCTUIKCHUIO LCJIN U YCIIEXY, OIITUMU3M,
HWHUIIMATUBHOCTh, YMCHUC HeﬁCTBOBaTB, HCXO0Od U3 CBOUX BO3MOXKHOCTEH
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B tabnune 2 npuBenéH cocraBieHHbIH Ha ocHOBE 1. 9.14 uzmenénnoro B 2022 r. ®I'OC nepeueHb NpoBepsAeMbIX TPEOOBAHHIA K PEIMETHBIM
pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa30BaTEbHOM MpPOrpaMMbl cpefHero oomiero oOpaszoBanus. B Ttabmuie 2 mokazaHo, 4TO TpeOOBaHMS
K TOpeIMETHBIM pesynbraTam u3 u3MeHEHHoro B 2022 1. ®I'OC sBASAIOTCS MPEEMCTBEHHBIMH U JIETATU3UPYIOT (HOPMYITUPOBKU TpeOOBaHMN
n3 ©®I'oC 2012 r.

[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJIbTaTaM COOTHECEHBI C METalpeIMETHBIMU pe3ybTaTaMu (U3 TaOauLbI 1).

Tabnuya 2
Kon IIpoBepsiembie TpeOOBaHUS K NPEIMETHBIM Yposennb Mera- O000ménnbIe POPMYJIHMPOBKH TPEOOBAHUIM
NpoBe- | pe3yJibTATAM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM | MpeIMeTHBIX npeaIMeTHBIH K NpeIMEeTHBIM pe3yJabTaTam
psieMoro NPOrpamMMbl cpeHero oéuero od0pa3oBaHus TpeOOBaHUH pesyabTart u3 ProcC 2012 r.
Tpedo- Ha OCHOBe U3MeHEéHHOro B 2022 r. PI'OC dIrocC
BaHUsl
1 Chopmuposannocme 3nanuilt o mecme u poau bY, VYV MII 1.1; 1.2; 1.3; | ChopMHpPOBaHHOCTb MPEJICTABICHUH O pOJH
Ouonocuu B CUCTEME €CTECTBEHHBIX HayK, B (op- 2.1;3.1;3.2 U MecTe OMOJIOTMH B COBPEMEHHON Hay4dyHOM
MHUPOBAaHHU  COBPEMEHHOW  €CTECTBEHHOHAYYHOMU KapTUHE MHUpa; TOHMMaHUE POJU OHOJIOTHUU
KapTUHBl MHUpPA, B T[I03HAHUU 3aKOHOB IPUPOJBI B (OPMHPOBAHWMU Kpyro3opa " (QYyHKIHO-
U PEUICHUH >KU3HEHHO BAXKHBIX COLUATbHO-DTUYECKUX, HAJIBHON TPAMOTHOCTH YeJIOBEKa IS PEIIeHUs
SKOHOMUYECKUX, 9KOJIOTMYECKUX npobsem PAKTUYECKUX 3a7a4
YeloBEYeCTBa, a TaKKe B PEIICHUHd BOIPOCOB
palMOHAIBLHOTO MIPUPOIONOIB30BaHUS, B
(dbopMUPOBaHUN IIEHHOCTHOTO OTHOILIEHUS K MPHUPOJE,
oOlIeCTBY, UEJOBEKY; O BKIAJE POCCUHCKUX H
3apyOeKHBIX YYEHBIX — OHOJOTOB B pa3BUTHE OHO-
JIOTUU
2 Bnaoenue cucmemoii 3nanuii 06 0CHOGHHIX MEMOOAX bY, VY MII 1.1; 1.2; 1.3; | BnraneHue OCHOBHBIMH METOJAaMU HAy4YHOTO
HAYYHO20 NO3HAHUA, VCTIOBE3YEMBIX B OMOJIOTHUECKUX 2.1;3.1;3.2 MO3HAHUS, UCIOJIB3yeMbIMH TIpU OUOJIOTH-
UCCJICTOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM (OIU- YECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB
caHue, UW3MEpeHue, IpOBEJECHUE  HaOIIOJACHUIN); Y DKOCHCTEM: ONMCAaHHWE, U3MEpPEHHE, Ipo-
crocobaMy BBISBICHUST U OILIGHKH aHTPOIOT€HHBIX BeJicHHEe HAOIOJCHUI; BBISIBICHUE U OIICHKA
U3MEHEHUH B IPUpPO/IE. AQHTPOIOTEHHBIX U3MEHEHHH B IPUPOJIE
YMeHue BBIABUTATH  TUIOTE3bl, TMPOBEPITH  HUX
9KCIEPUMEHTAIBHBIME CPEACTBAMU, (OPMYIHPYS IIeTh
UCCIIeIOBaHMS, aHAIM3UPOBATh MOJTy4YeHHBIE
pe3yJbTaThl U J€JIaTh BbIBOJIBI.
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Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM YpoBeHb Merta- 0000 énHbIE (POPMYJIUPOBKH TPEOOBAHMI
NpoBe- | Pe3yJbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM | NpeIMeTHBIX npeJIMeTHbIH K MpeAMEeTHBIM pe3yJbTaTam
psieMoro NMPOrpaMMbl cpeHero o01ero o0pazoBaHus TpeOoBaHUIl pe3yJbTaT us ®IrocC 2012 r.

Tpedo- HA 0CHOBe M3MeHEHHOoro B 2022 r. PI'OC ProcC

BaHUsl
BolsiBneHue 3aBHCHUMOCTH MEXIY HUCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHUE MOJYUYEHHBIX pPE3yJbTaTOB
u  (opmynupoBaHHE BBHIBOJIOB C HCIOJB30BAHHEM
HAy4HbIX [OHATHI, TEOPHUI U 3aKOHOB

3 Ymenue enaoemov cucmemoit o6uonocuveckux 3nanuil, vy MIT 1.1.1; 1.1.2; | ChopMupoBaHHOCTh CHCTEMBI 3HaHUN 00 00-

KOTOpasi BKIIIOYAET: 1.2.2; 1.2.3; IMX OHOJOrMYeCKHX 3aKOHOMEPHOCTSX, 3a-
OCHOBOII0JIATrAIOLI[He OHoJIOrHYecKHe TEPMHHbI 1.3.1; 1.3.3; 2.1; | xoHax, TeOpUIX
U NOHATHS (KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M, BH/I, 3.1.1

TIOTTY SIS, SKOCHCTEMA, OHOLIEHO3, onocdepa;
METa0OJIM3M, TOMEOCTa3, KJICTOYHBIA  MMMYHHUTET,
OnocuHTe3 Oenka, OHOMONMMEPHI, JUCKPETHOCTh, Ca-
MOpETYJISIMS,  CAMOBOCIIPOM3BE/ICHUE,  HACIICIICTBCH-
HOCTh,  W3MCHYMBOCTb,  DJHEPrO3aBHCHUMOCTb,  POCT

U pa3BUTHE);

OHoJIOTHYeCKHUe TEOPHU: KJIETOYHas TeOpUs
T. llIBanna, M. lllnelinena, P. BupxoBa; KiIOHajIbHO-
CEJICKTUBHOTO MMMYHUTETA I1. Dpaux,

N.N. MeynukoBa, XpOMOCOMHAasi TEOPHSI HACIIEICTBEH-
Hoct T.MopraHa, 3akOH 3apOABIIIEBOTO CXOJICTBA
K. Bbapa, »sBomounmonnas  teopus Y. JlapBuHa,
CHUHTETUYECKAS TEOpUs JBOJIIOLINN, TEOpUs
antporioreHe3a Y. JlapBuHa; Teopus OHOreoreHosa
B.H. CykauéBa; yuenuss H.U. BaBunoBa — o menTpax
MHOrooOpasust ¥  HPOMCXOXKAEHUS  KyJIbTYypPHBIX
pactenuii, A.H. CeBeprioBa — 0 myTsX U HaIpaBJICHUAX
spomonnn, B.U. BepHaackoro — o 6uocdepe);

3aKOHbI (ennHOOOpa3Us IIOTOMKOB IIEPBOTO
IIOKOJICHUS], PACLICIUICHUS] NPU3HAKOB, HE3aBUCHUMOIO
HacjaenoBaHus Npu3HakoB 1. MeHnens; CLemIeHHOro
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Kon
npoBe-
psieMoro
Tpedo-
BaHUsl

IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM
pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl cpeHero o01ero o0pazoBaHus
HA OCHOBe M3MeHEéHHOro B 2022 r. PI'OC

YpoBeHb
NpeIMeTHbIX
TpeOoBaHUIl

dIrocC

Mera-
npeAMeTHbII
pe3yJbTaT

0000 énHbIE (POPMYJIUPOBKH TPEOOBAHMI
K MpeAMEeTHBIM pe3yJbTaTam
u3 ®rocC 2012 r.

HACJIEJ0BAHUS IPU3HAKOB W HAPYIICHUS CLEIJICHUS
resoB T. MopraHa; TOMOJOTMYECKHX psIOB B
HacjencTBeHHoM wu3MeHunBoctu H.M. BaBmnosa; re-
Hetuyeckoro paBHoBecus J[x. Xapau u B. BaitnOepra;
3apoapiieBoro cxoxacrtBa K. bapa; OuoreHermueckuit
3akoH J. ['exkens, @. Mioepa);

NPUHLIMIBI (YUCTOTHI TaMET, KOMILIEMEHTAPHOCTH);
npaBuaa (mMuauMmyma 1O. JIubuxa, 3KOIOrHYECKOi
MUPAMUJIBI YUCENl, OMOMACCHI U DJHEPTHH);

runore3bl (koauepsatHoi A.UW. OmapuHa, TEpBUYHOTO
oymeona Jx. XompeitHa, wukpocdep C. Dokca,
pubosuma T. Yek)

Ymenue peuitamsb NOUCKOBBIC ouonocuueckue 3a0alm;
6blABIAMDb npuuuuno-cnedcmeeﬂnble céasu MCKIYy
HCCIICAYCMBbIMU OMOJIOTHYECKUMU 06’beKTaMI/I,
nponeccaMu U ABJICHUAMMU; ACJIATh BBIBOJABI W IIPOTHO3BI
Ha OCHOBAHHWH ITOJTYUCHHBIX PE3YJILTAaTOB,

cocmaeiamb TCHOTUITMYCCKHUC CXEMbI CKPCIIMBAHUA JIJIA
Pa3HbIX THUIIOB HACJICAOBAHUA IIPHU3HAKOB Yy OPraHnu3MoOB,
COCTaBJIATb CXCMbI IICPCHOCA BCIICCTB U SHCPIHUU
B OKOCHUCTCMaAX (I_[CHI/I IIUTaHuA, ITUIICBBIC CeTI/I)

bY,VV

MII1.1;1.2;2.1;
3.1;3.2

ChopMupoBaHHOCTb yYMEHUH OOBACHATH pe-
3ylbTaThl  OMOJIOTHUECKUX  IKCIIEPHUMEHTOB,
pemaTh 3JeMeHTapHble OMOJIOTHYECKHE 3a/1a91

Ymenue ycmanasenueamsv  63aumoceazsu  mexny
CTpOCHHEM M (YHKIMSIMHU: OPTaHOMIOB, KJIETOK pa3-
HbIX TKaHEH, OpraHaMu W CHCTEMaMH OpraHoOB Yy
paCTeHI/Iﬁ, JKUBOTHBIX W 4YCJIOBCKA; MCKAY OJOTallaMu
O6M€Ha BCIICCTB, OJTallaMMU KICTOYHOIO INIHUKJIA H
JKM3HCHHBIX IIMKJIOB OPraHW3MOB; ATalaMu 3MOpPHO-
HAJILHOTO  pa3BUTHS; TEHOTHUIIOM | (DEHOTHUIIOM,
dbenoTunoMm u ¢GakTOpaMu Cpenbl OOMTaHUS; TPOIEC-
CaMHU 5BOJIIOIMH,; ABMKYIIMMU CHJIAMH aHTPOIOI'CHEC3Aa,

vy

MII1.1.1;1.1.2;
1.3.1; 2.1; 3.1

BianeHne OCHOBONOJIArarOIMMH TOHATUAMU
U TPEACTaBICHUSAMH O JXMBOW IpHUpoJe, €€
YPOBHEBOM  OpraHu3allid ¥  3BOJIOLUY;
yBEpEHHOE  TOJIb30BaHUE  OMOJOTMYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOMN
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Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM YpoBeHb Merta- 0000 énHbIE (POPMYJIUPOBKH TPEOOBAHMI
NpoBe- | Pe3yJbTATAM OCBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM | NpeIMeTHBIX npeJIMeTHbIH K MpeAMEeTHBIM pe3yJbTaTam
psieMoro NMPOrpaMMbl cpeHero o01ero o0pazoBaHus TpeOoBaHUIl pe3yJbTaT us ®IrocC 2012 r.
Tpedo- HA 0CHOBe M3MeHEHHOoro B 2022 r. PI'OC ProcC
BaHMsA
KOMIIOHEHTaMU pa3IMyYHbIX 9KOCHCTEM U
IpUcnocoOICHUSIMU K HUIM OPTaHU3MOB
6 Ymenue evioenamo cywyecmeennvie npusnaku: BY, VY MIT 1.1.1; 1.1.2; | ChopMUpPOBAaHHOCT, ~ YMEHUH  HCCIIEOBATh
CTPOECHUSI BUPYCOB, KIETOK MPOKAPUOT M IYKAPHUOT; 1.3.1; 1.3.3; 2.1 | u aHanu3upoBaTh OUOIOTUYECKHUE OOBEKTHI
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, U CUCTEMBI, OOBSICHATh 3aKOHOMEPHOCTH OHO-
BUJIOB, OMOT€OLIEHO30B, 3KOCUCTEM U Onochepsl; JIOTUYECKHUX MPOLIECCOB U SIBJICHUM; MTPOTHO3U-
CTPOCHHSI OPraHOB U CHUCTEM OpraHOB pAaCTEHUH, poOBaTh IOCJIEACTBUS 3HAYMMBIX OHOJIOTH-
JKUBOTHBIX, YCJIOBCKA, MPOLUECCCOB JKU3HCACATCIIbHOCTH, YyeCKUux I/ICCJ‘ICL[OBEIHI/IIZ.
NPOTEKAIOMIMX B OPraHM3Max pAacTCHHH, JKHBOTHBIX Bnagenue ymeHusMU BBIIBUTaTh THIIOTE3bI HA
1 4CJI0BCKa, OCHOBE 3HAHHMK 00 OCHOBOIIOJIATAIOIIUX OHO-
OHONOTHYECKUX ~ NpOLECCOB:  OOMCHa  BCIICCTB JOTUYECKUX 3aKOHOMEPHOCTSAX UM 3aKOHaXx,
(MeTabonm3Mm), HHGOPMAIMN U TPEBPAILCHUS SHEPIUH, 0 TPOHCXOKICHHH ¥ CYIIHOCTH KU3HH,
OpoxeHHs, aBTOTPOGHOTO M TreTepoTPOGHOro THIIOB rno0anbHBIX N3MEHEHUSX B OMocdepe; mpose-
nuTaHus, (OTOCHMHTE3a U XEMOCHHTE3a, MHUTO3a, PATh  BBIABHHYTBIC THIIOTE3bI JKCIICPUMEH-
Melo3a, ramMeToreHesa, sMOpHOreHesa, TalIbHBIMHA CPEACTBAMH, (OPMYJIHPYS LENb HC-
OCTAMOPHUOHAJILHOTO pa3BUTHA, Pa3MHOXKEHHUS, CIIeIOBAHHS
WHAMBHUIYATbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHe3a),
B3aMMOJICHCTBUSI ~ T€HOB, TETEPO3UCa;  JACUCTBUU
UCKYCCTBEHHOI'O orbopa, CTaOUIIN3UPYIOLLETO,
JBUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOODA;
JUIONAaTPUYECKOTO UM CUMIATPUYECKOrO0  BHUJO-
0o0pa3oBaHUs; BIMSHMS JBWKYIIUX CHUJ 3BOJIOLUU HA
reHoOH  TOMYJISIIUK;  MPHUCTIOCOOJICHHOCTH — Op-
raHU3MOB K  cpele  OOWTaHHS,  YepeqOBaHHS
HaIpaBJIECHUN 53BOJIOLUHU; KPYroBOpPOTa BEIIECTB U
IIOTOKA SHEPTUH B IKOCHUCTEMAX
7 Cdopmuposannocmeo ymenusn evloensamep bY,VVy MIT 1.1.1; 1.1.2;
CYIIECTBEHHBIEC MPU3HAKUA BUPYCOB, KJIETOK MPOKAPHOT 1.3.1; 1.3.3; 2.1

U OyKapuoT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPTaHW3MOB, BHJOB, OHOTCOLIEHO30B M HKOCHCTEM;
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Kon
npoBe-
psieMoro
Tpedo-
BaHUsl

IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM
pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl cpeHero o01ero o0pazoBaHus
HA OCHOBe M3MeHEéHHOro B 2022 r. PI'OC

YpoBeHb
NpeIMeTHbIX
TpeOoBaHUIl

dIrocC

Mera-
npeAMeTHbII
pe3yJbTaT

0000 énHbIE (POPMYJIUPOBKH TPEOOBAHMI
K MpeAMEeTHBIM pe3yJbTaTam
u3 ®rocC 2012 r.

OCOOEGHHOCTH  TIPOIIECCOB  OOMEHa  BEHIECTB U
NpeBpalleHusl JHEPrHH B KJIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M DHEPreTUYEecKOro oOMeHa,
XeMOCHHTE3a, MHTO3a, Mei03a, OIUIOAOTBOPEHHUS,
pa3BUTHUA U PaA3MHOXKEHUS, HHIWBHUIYabHOTO pa3-
BUTUSI  opranm3ma  (OHTOreHe3a), OOphOBI  3a
CYILIECTBOBaHHUE, €CTECTBEHHOI'O otOopa,
BU000pa30BaHMsl, MIPUCIIOCOOICHHOCTH OPTaHU3MOB K
cpene oOWUTaHUs, BIUSHUS KOMIIOHEHTOB SKOCHCTEM,
AHTPOTNIOTEHHBIX M3MEHEHH B OKOCHUCTEMaX CBOCH
MECTHOCTH, KPYTOBOpPOTa BELIECTB M MpPEBpaIICHUS
SHEepruu B Ouocdepe

Ymenue UCnob306amy COOTBETCTBYIOIIHE
apryMeHTBI, OMOJIOTMYECKYI0  TEPMUHOJOTHIO U
CHMBOJIMKY JJIsl JIOKa3aTelbCTBA POJICTBA OPraHM3MOB
PAa3HbIX CUCTCMAaTHUYCCKHUX Tpynii; B3aUMOCBA3HU
OpPraHu3MOB ¥ Cpeibl OOWTaHMs; EIUHCTBA 4YeJo-
BEUECKUX pac; HEOOXOIMMOCTH 3I0poBOro obpasza
’KU3HH, COXPAHEHUS Pa3HOOOpas3Ms BUIOB M SKOCUCTEM
KaK  YCIIOBHS  COCYLIECTBOBAaHUSA  MPUPOALI U
YeJI0BeYECTBA

vy

MIT1.1.1;1.1.2;
1.1.5; 1.2.3;
1.3.1; 1.3.3; 2.1;
3.1

Ymenue kpumuuecku ouenusamy ungopmayuio
Ouonozuueckozo codepircanusn; VHTEPIPETUPOBATH
TUYECKHE AaCIeKThl COBPEMEHHBIX HCCIIEIOBaHUI B
OuosIoruu, METUIMHE, OMOTEXHOJIOTHU; pacCCMaTPUBATh
ry100anbHble 9KOJIOTUYECKUE poOIeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLICHHUIO K HUM
COOCTBEHHYIO TIO3UITHIO

by

MIT 1.3; 2.1

ChopMUpOBaHHOCTH COOCTBEHHOU MO3HIINH 10
OTHOIICHHUIO K OWONIOTMYecKoil HH(popMaIuH,
NOTy4aeMoOil W3 pa3HbIX  HCTOYHHUKOB,
K TTIO0QJIBHBIM ~ HKOJIOTHYECKUM  TpolieMam
U ITyTSM UX PELICHUS
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Paznen 2. IlepeyeHnb 3J1eMeHTOB CO/IepP:KaHUS, IPOBEPsieMbIX HA €IMHOM IrocyaapcTBeHHoM 3k3amene no BUOJIOT'UU

B Tabnuue 3 nmpuBenéH cOCTaBIEHHBII HAa OCHOBE (enepaibHOil 00pa30BaTeNIbHOM MPOrpaMMbl CpeTHEro0 00IIero 00pa3oBaHus M0 OMOIOTUU
nepeueHb MPOBEPSIEMBIX SJIEMEHTOB COJICPIKAHHSL.

Tabnuya 3

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS YpoBeHb nnporpamMmsl Hanu4yue 1aHHOIO 3j1eMEHTA
conepxkanus B konupukarope EI'D
NPOULIBIX JET

1 Bbuogorus kak Hayka. JKuBble cucTeMbl H X H3YYE€HHE

1.1 | CoBpemeHHast OMOJIOTHS — KOMIUICKCHAsI Hayka. bronorndeckune Hayku BY, VV' +
U u3ydyaeMble MMM TpoOsieMbl. DyHAaMeHTalbHbIE, MPUKIAAHbIE U
IIOMCKOBBIE HAYYHbIE UCCIICOBAHMS B OMOJIOTHH.

3HayeHue OuoOJOrHMM B (POPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-
Hay4HOH KapTwHbl Mupa. [Ipodeccun, cBs3aHHBIE C OHONOTHEH.
3HayeHWe OHMOJOrMH B TPAKTUYECKOH JAEATENbHOCTH 4YellOBeKa:
MEJIMIIMHE, CEIbCKOM X03SHCTBE, MPOMBIIICHHOCTH, OXPaHe MPUPOJIBI

1.2 | )KuBsble cucTeMbl Kak npeaMeT u3ydeHus ononoruu. CBoCTBa HKUBBIX bY,VVy +
CHUCTEM: €AUHCTBO  XHMMHYECKOTO COCTaBa, TUCKPETHOCTh
U I1EJIOCTHOCTh, CJIO)KHOCTb W YHOPSAJOYEHHOCTb CTPYKTYpBHI,
OTKPBITOCTb, caMoOpraHu3anus, CaMOBOCIIPOU3BEICHHUE,
pa3IpaxxuMOCTh, U3BMEHUYMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3alu KUBbIX CHCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIH,
TKAHEBBIM, OPTraHU3MEHHBIN, MOMYJIAIIMOHHO-BUIOBOW, IKOCUCTEMHBIN
(6buoreonieHoTHueckuii), Ouochepusiii. Ilpomeccel, mTpoucxoasIIHE
B KHBBIX cucTeMax. OCHOBHbIC TIpU3HAKHU >kKUBOTO. JKU3HB Kak popma
CYIIECTBOBaHUSI MaTEPUH

1.3 | Merogst  Owonornueckod  Hayku. HaOmromenue, u3MepeHme, BY, VY +/—
9KCIIEPUMEHT, CUCTEMaTH3aIus, memaanans’. TIOHITHE O 3aBHCHMOI
U HE3aBUCUMOW niepeMeHHOW. IlnaHupoBaHue  SKCIEpHUMEHTA.
ITocranoBka u mpoBepka runore3. HyneBas runoresa. Ilonarue
BBIOOPKH M €€ JOCTOBEpHOCTh. PazOpoc B OMONOTHYECKUX TaHHBIX.

' 3jech u naree: IPH yKa3aHHH yqeGHOTO MaTepHasia, H3y4aeMOro Kak Ha 6a30BOM, TaK M Ha YrIyGIEHHOM YPOBHE, IPHBOAATCS (OPMYIHPOBKH U3 (eiepalibHOii 0GpazoBaTesbHOl
IpOrpaMMbl yriyOIEHHOIO YPOBHSL.
? 311ech 1 J1alee: ColepIKaTeIbHbIE JEMEHTHI, BhIICICHHbIE KyPCHBOM, He OYIyT IpoBepsThes Ha EI'D 2025 .
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Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

Haanuue nanHoro 3JieMeHTa
cofepxaHus B konupukarope EI'D
NMPONLIBIX JIeT

OI_IeHKa AOCTOBCPHOCTHU  IIOJYYCHHBIX  PC3YJIbTATOB. HpI/I‘lI/IHLI
HNCKaKCHHA PC3YyJIbTATOB 3KCIICPUMCHTA. Tonamue cmamucmuueckoz2o
mecma

Kierka Kak 0noJiornyeckas cucTeMa

2.1

Knetka — cTpykTypHO-QYHKIIMOHATbHAS €QUHHIA XHBOro. McTopus
oTKphITUs KiIeTKU. PaboTer P. ['yka, A. JleBenryka. Knetounas teopus
(T. lBann, M. llneiinen, P. BupxoB). OCHOBHBIC TMOJOXEHHUSI CO-
BPEMEHHOH KJIETOYHOW TEOPHH.

MeTonbl MOJEKYJISAPHOW M KIETOYHOM OHMONOTHH: MHKPOCKOIHS,
xpomarorpadus,  amekTpodope3,  METOI  MEUYEHBIX  aTOMOB,
Qg depeHnmanbHoe HeHTpUYrupoBaHue, KyJIbTHBHPOBAHUE KIETOK

bY, VY

+/—-

2.2

XUMHUYECKUNA  COCTaB  KJIETKM. Makpo-, MHUKpO- U yasmpa-
MHKpO3JIEMEHTB. Boma u €€ posib Kak pacTBOPUTENS, pEarcHra,
ydacTM€ B CTPYKTYPUPOBAaHUHM  KIJIETKH,  TEIUIOPETyJISILHU.
MuHepalibHble BEIlECTBA KIETKH, UX Ouonorudeckas poib. Poib
KaTHOHOB 1 aHUOHOB B KJIETKE.

buonornueckue noiaumepsl. beiaku. AMUHOKUCIOTHBIA cOCTaB OEIKOB.
Crpyktypel OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka,
NEenTUIHAs CBA3b. BTopuuHas, TpeTu4Hasi, YeTBEPTUUHAS CTPYKTYPBI.
Henatypauust. CpoiictBa OenkoB. Kiaccudukanus OenkoB. buo-
Joruyeckune PyHKIUN OCIIKOB.

VYraneBoasl.  MoHocaxapuabl, JIucaxapuibl, OJUIrOCaxapuabl U
nonucaxapuapl. OOmUil T1IaH CTpOeHUST H  (PUBHKO-XUMHUYECKUE
CBOMCTBA yIJIeBOJI0B. bruonornueckne pyHKINU yIiI€BOIOB.

Jlununel. T'mapodunbHO-TUApOdOOHBIE cBoiicTBa. Knaccuduxarms
munuaoB.  Tpurnunepuasl,  GocONUNUAbL,  80CKU,  CTEPOUIBL
buonornueckne pynkiun aunuaos. OOmme cBOHCTBa OHOIOTHIECKUX
MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHIO, MOJIYIPO-
HUIIAEMOCTb.

bY, VY

3 .
3nech U najnee: 3HaK «+/—» B crondue «Hannume naHHOTO 3JeMeHTa cojepkaHus B koandukarope EI'D mponuisix jer» o3Haudaer, 4yTo B KOAM(UKATOPE MPOIUIBIX JIET JaHHBINA
JIEMEHT COJIep KaHMs ObLI ITPEJICTaBIICH B IPYTOM 00bEME W/MIIH B MHBIX (POPMYJIMPOBKAX.
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Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

Haanuue nanHoro 3JieMeHTa
cofepxaHus B konupukarope EI'D
NMPONLIBIX JIeT

Hyxneunosbie kucnorsl. JIHK u PHK. Crpoenue HyKiIenHOBBIX
kucior. Hyxmeoruasl. [IpuHnun xommementapHocTd. IIpasuio
Yapragpda. Crpykrypa AHK — nBoitnas cnupans. MecToHaxox1eHHE U
ouonornueckue pynkuun JTHK. Buast PHK. ®ynkuuu PHK B knetke.
Ctpoenne Monekyinbl AT®. Makpospruueckue CBA3UM B MOJIEKYJE
AT®. buonormueckue  ¢ynkuuu  AT®D.  Boccmanosnennvie
nepenocuuxu, ux gynxyuu 6 kiemrxe. Cexeenuposanue /J[HK.
Cmpykmypnas — 6uonocusi:  Ouoxumuyeckue u  Ouogusuieckue
UCCIe008aHUSL  COCMABA U NPOCMPAHCIEEHHOU  CMPYKMYpbl
Ouomonexyn

23

Tunsl KIETOK: 3yKapuOTHYECKass U NMpokKapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHAJIbHBIE 00pa30BaHMsI KJIETKH.

Crpoenue npokapuoTH4YecKoi kieTku. Kimerounast creHka OakTepuil u
apxeil. OcobenHocmu cmpoenus 2emepompo@Hou U asmompopHou
npoxkapuomuyeckux kiemox. Mecto v posib MPOKapHoOT B OMOIIEHO3aX.
Crpoenne ¥ (YHKIMOHMPOBAaHME  SYKAPUOTMYECKOM  KIIETKH.
[Tnasmatrueckas MmemOpaHa (TutasManemma). CTpyKTypa IIa3MaTHIeCcKOn
MeMOpaHbl. TpaHCHOPT BELIECTB uepe3 IUIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIN (auddysus, odneruénnas nuddy3ust), akTUBHBIN (nepeuuHblil
U 8MopudHbIL akmusHwill mpancnopm). T1oMyTpOHUIIAEMOCTE MEMOPAHBIL.
Pabota Harpuii-kaaueBoro Hacoca. DHIOLMTO3: MUHOLMUTO3, (HaroluTo3.
Ox3o1uto3. Knerounas crenka. CTpykrypa v (pyHKIMN KJIETOYHON CTEHKH
pacTeHuii, rprooB.

IMutormazma. Iuto3onb. Ilutockenmer. JIBMXKEHHUE IIMTOILIA3MBI.
Opranouapl  kieTkd. OgHOMEMOpaHHbIE  OPraHOMIBI  KIETKH:
sHpomnazmaTrueckas cetb (OIIC), ammapat ['0abIKH, JTU30COMBI, MX
CcTpoeHue M (yHKIMU. B3auMocBsA3b OJHOMEMOpPaHHBIX OPraHOMJIOB
KineTku. Cmpoenue epanynsaprozo pemuxyayma. Cunmes pacmeopumbix
benxkos. CHUHTE3 KIETOUHbIX MeMOpaH. [mankuil (arpaHyssipHBbIT)
SHJIOMIa3MaTHYeCKUi peTuKyiayM. CekperopHas (yHKIMS ammapara
lNompmxu. Tpancnopr BemiecTB B KIETKE. Bakyoinu pacTUTENBHBIX
kieTok. Knerounsiii cok. Typrop.

bY,VV

+/—
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Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

Haanuue nanHoro 3JieMeHTa
cofepxaHus B konupukarope EI'D
NMPONLIBIX JIeT

[TomyaBTOHOMHBIE OPraHOUIBI KIETKU: MUTOXOHIPUHU, TIIACTHUIBL.
Crpoenne u (QyHKIMM MUTOXOHAPUH U TWACTHA. [lepsuunuvle,
6MOPUUHBIE U CTIOJICHBIE NIACMUObL POMOCUHMESUPYIOWUX IVKAPUOM.
XJ1OpOIIIAaCThl, XPOMOILIACTHI, JIEHKOMIACThI BHICIIUX PACTEHHMH.
HememOpanusie  opranounsl  kietku  CrtpoeHne W QyHKIMH
HEeMEMOpaHHBIX OPraHOMIOB KJIETKU. Pubocombl. Mukpoguramenmol.
Mpimeunsie kiaeTku. Mukporpyoouku. Kinerounsnii ientp. Ctpoenue u
NBIDKEHHUE JKIYTUKOB M pPecHHYEK. MMKpPOTpyOOUKHM LUTOIUIA3MBI.
Llentprons.

SAnpo. OOGomouka smpa, XpoOMaTHH, KapuOIUIa3Ma, SIAPBIIIKH, WX
ctpoeHne W GYHKUUU.  HOepHvill  0enkoswili  MAmpuKc.
IIpocmpancmeennoe pacnonodxcenue XxpoOMocom 6 unmepghasHom sope.
benku xpomaTuHa — TUCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIIETOK
DYKapUOT (PaCTUTEIHHOM, JKUBOTHOM, TPUOHOM)

24

AcCCUMMIIAIMA M TUCCUMMJIISILMS — IBE€ CTOPOHBI MeTabonu3ma. THrmbl
oOMeHa BemiecTB: aBTOTPO(HBIA W reTepoTpodHBIH.  YdacTue
KHCJIOpo/ia B OOMEHHBIX Mpoleccax. JHEepreTuueckoe obecredeHne
kiaetku: npeBpameHne AT®D B oOMeHHBIX Tmporeccax. Pep-
MEHMAmMuGHbIll  Xapakmep peakyuil KIemoyHo20 Memadonu3ma.
®epMeHTBbl, HMX CTPOEHUE, CBOHCTBA W MEXaHU3M JICHCTBHS.

Kodpepmentsl.  Oranuuss ~ ¢GepMEHTOB  OT  HEOPraHUYECKHUX
KaTaJIn3aTopoB. benku-akTuBaTopsl 1 OENKU-UHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTU (DEPMEHTATHBHBIX PEAKIMH OT PpPa3IUYHBIX
bakTopoB.

IlepBUYHBIN CHHTE3 OPraHMYECKUX BEIIECTB B KieTKe. DOTOCHHTES.
CaeroBast 1 TeMHOBas (a3bl. [IpoxyKTHBHOCTH oTOoCHHTE3a. Bimsinue
pa3inyHbIX  (AKTOPOB Ha CKOPOCTh  (HOTOCHHTE3a. 3HAuYeHUe
dborocuHTE3A.

XeMOCHHTE3. Pasnoobpasue OP2aAHUBMOB-XEMOCUHMEMUKOB!
Humpuguyupyrowue o6axmepuu, oicerezobakxmepuu, cepooaxmepuu,
6000poOHble bakmepuu. 3HAUEHUE XEMOCHHTE3A.

bY, VY
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AnaspoOHble opraHu3Mbl. Bumer Opoxkenus. IlpomykTel OposkeHUs
U UX HCIIOJIb30BAHKUE YEJIOBEKOM. AHA’pPOOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUH 1 BO30OYAUTETH OOJIE3HEH.

AdpoOHBIE ~ OpraHuU3MBL.  JTambl  JHEPreTHYECKOro  OOMEHa.
[MoaroroBuTenbHBIN dTan. [ TUKONMHM3 — OECKUCIOPOHOE paCIICTICHUE
TJTFOKO3BI.

buonoruueckoe oOkucClIeHHWE, WIM KJIETOYHOE JbIxaHue. Pounb
MHUTOXOHJIPHI B MpOLECcax OMOIOTUIECKOT0 OKUCICHUs. [Jukiuueckue
peaxyuu. OxucnutensHoe (ochopunupoBanue. [IpenmyiecTBa
a’poOHOTO  TyTH  OOMEHa  BEHIeCTB  Mepel  aHa’POOHBIM.
O PeKTUBHOCTH IHEPTETUIECCKOTO0 0OMEHA

2.5

Peakuyu wmaTtpuuyHOro cunHtesa. [IpUHIMI KOMIUIEMEHTApHOCTH B
peakuusAx MaTpUYHOIO CHHTe3a. Peanmmsanus  HaciaeACTBEHHON
uHpopmanuu. ['eHeTHYeCKHii KO, ero cBoicTBa. TpaHCKPUIIUS —
MaTpUYHbBIN CHUHTE3 PHK. [TpunIUTIBI TPAHCKPUIILIU:
KOMIUIEMEHTApHOCTh,  AQHTUNAPAUIEIbHOCTb,  ACUMMEMPUUHOCHb.
Tpancasus u e€ stansl. Yuactue TpancnopTHeix PHK B Onocunrese
Oenka. YcnoBus 6nocunaTe3a 6enka. KogupoBanue aMUHOKHCIIOT. Poitb
pubocom B OMocHHTE3€e OenKa.

Opranuzanus Te€HOMa Yy TPOKapUOT M 3yKapuoT. Perynsauus
AKTUBHOCTH TE€HOB Yy NpOKapuoT. [unomeza onepona (®. Kaxoo,
JK. Mono). Perynsamust oOMEHHBIX NpoLEeccOB B kieTke. KieTouHsrii
TOMEOCTa3.

Bupycel — HekneTouHble (OpMBI KU3HM U OOJMraTHbIE Mapa3UThI.
CrpoeHne TpoCTBIX M CIOXKHBIX  BUPYCOB,  pempoupycos,
Oakteprodaros.

Bupychble 3a0osieBaHusl 4enoBeKa, >KUBOTHbIX, pacteHuil. CITN/L,
COVID-19, coyuanvusie u meduyunckue npoobiemol

bY, VY
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2.6

Krnerounslii nuki, ero mepuoisl U perynsuus. MHTeppaza u MuUTO3.
OcobeHHOCTH TpolIeccoB, MpoTekarouux B uHTepdaze. [loaroroska
KJIeTKH K geneHuto. Ilpecunrernueckuili  (MOCTMUTOTUYECKU),
CHUHTETHUYECKUH M TMOCTCUHTETHYECKHH (MIPEMUTOTHYECKUI) MEePHOAbI
UHTEP(Aa3HI.

Marpuunsiii cunte3 [IHK — permnukauus. [lpuHuuns! penyukanuun
JHK: KOMIIJIEMEHTapHOCTb, ITOJTyKOHCEPBATUBHBIN CUHTE3,
aHTUnapamuienbHocTh. Mexanusm pemtukanuu JHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepul u menomepasa. XpoMOCOMHBIN HAOOP
KJIETKH — KapuOTHUI. JIMIJIOUMAHBIM U raruionIHbli HA0Ophl XPOMOCOM.
I'omonornuneie XxpomocoMsl. [10710BBIE XPOMOCOMBI.

JHenenne kinetkn — muto3. CTaauM MHMTO3a U NMPOMUCXOIAIIUE B HUX
npoueccsl. Tunsl MmuTo3a. Kapnokunes m nutoknHes. buosornueckoe
3HaueHUe MuTo3a. Peeyrayus mumomuueckoco yuxkia KIemku.
IIpoepammupyemas knemounas 2ubeib — anonmos.

DYyHKYUOHANIbHASA 2EHOMUKA

bY,VVy

+/-

Oprann3m Kak 0M0JIOrn4ecKas CHCTeMA

3.1

OI[HOKJIGTO‘-IHBI@, KOJIOHHAJIBHBIC, MHOT'OKJICTOYHBIC OPraHUu3Mbl U
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl  Pa3MHOXKEHHS  OPraHU3MOB: Oecronoe (BKITIOUAS
BETETaTUBHOE) M TOJIOBOe. Buapl 0Oecrmoioro  pa3MHOXKEHUS:
MIOYKOBAHUE, CIIOPYJIALUS, (hparMeHTaIus, KIOHUPOBAaHHE.

[TonoBoe pa3smHoxkenue. IlomoBble KIETKH, WKW TameTbl. Meiios.
Cranuun wmeitoza. IloBegenume xpomocom B Meinose. Kpoccunrosep.
buonornyeckuii cMpIci MeHO03a M MOJIOBOro mpouecca. Melo3 u ero
MCCTO B JKU3BHCHHOM LUKJIC OPIraHU3MOB.

[IpenzaponpimeBoe pasputue. ['ameroreHe3 y >KUBOTHBIX. [losoBbie
xene3pl. O0pa3oBaHue U Pa3BUTHUE MOJOBBIX KIETOK. CriepMaToreHes3 u
oorere3. CrpoeHue MOJOBBIX  KJIETOK. OIJIOAOTBOpEHHE H
IMOpPHOHAIBHOE PAa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

bY,VV
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WNunuBunyanbHoe  pa3BUTHE  OpraHu3moB  (oHToreHe3). Craaum
MOpUOreHe3a XKUBOTHBIX (Ha mMpuMepe Jrymku). Jpobnenue. Tunw
OpoobeHusl. Ocobennocmu ~ OpobaeHuss Yy MAEKORUMAIOWUX.
3apoJpIlIeBbIE JIMCTKU (racTpyJisilus). 3akjaJka OpraHOB M TKaHEH
U3  3apOJBIIEBBIX  JIMCTKOB.  B3amMHOEe  BIMSAHME  4YacTeu
Pa3BUBAIOLIETOCS 3apojbliia (3MOpUOHAIBHAS WMHAYKIMS). 3akiaoka
NIaHa  CMPOEHUs  JHCUBOMHO20 KAK — pPe3yaibmam  Uepapxuideckux
g3aumooelicmeull  2enos. BrusHHe Ha HSMOPHUOHAIBHOE pa3BUTHE
pas3InYHBIX (PAKTOPOB OKPYIKAIOLIEH CPEJIbL.

Poct u pa3ButHe KMBOTHBIX. IlOCTIMOpPHOHANBHBIN MEPUOL.
[Ipsmoe wu wHempsimoe paszBuTue. PasButue c¢ wmeramopdozom y
OECIIO3BOHOYHBIX W IO3BOHOYHBIX JKMBOTHBIX. buonornueckoe
3HAYCHHUE MPSIMOTO0 W HENPSIMOTO Pa3BUTHsA, UX DPACIPOCTPAHCHHE B
npupone. Tumnel pocta KUBOTHBIX. DAaKTOPBI pEryIsiuu pocTa KUBOT-
HBIX U 4yenoBeka. CTaauy nocTAMOPHOHAIBHOIO PAa3BUTHUS Y JKUBOTHBIX
U yenoBeka. [lepnoibl OHTOreHe3a 4eaoBeKa.

PasmHoxeHue u pazButue pacrenuil. 'ametodur u cnopodur. Meiio3
B KM3HEHHOM LUWKJe pacteHuil. OOpaszoBaHHe cCIOp B Tpolecce
Meio3a. ['amerorene3 y pacteHuil. OTIIOAOTBOPEHHE W Pa3BUTHE
pacTUTEIbHBIX OPraHU3MOB. /[BOMHOE OIIOJOTBOPEHHUE y LIBETKOBBIX
pacrenuii. OOpa3oBaHHe U Pa3BUTHE CEMEHH. MexaHnusmvl pe2ynsiyuu
OHMO2eHe3a y pacmeHuul U HCUBOMHBIX

3.2

HUcmopusa cmanoenenus u pazeumus ecenemuxku kax Hayku. OCHOBHbIE
TEHETUYECKHUE TOHATHS W CHUMBOJIBI. [ OMOJOTHYHBIE XPOMOCOMBEI,
aJUIeNIbHbIE TEHbl, aJbTEPHATUBHbIE NPU3HAKH, JAOMHHAHTHBIA H
peLeCCUBHBIM MpPU3HAK, TOMO3UTOTa, TE€TEPO3UTOTa, YUCTasi JIUHUSA,
rudpunbl, reHoTun, ¢eHotun. OCHOBHBIE METOAbI T'E€HETUKH:
TUOPUAO0TIOTHUECKHM, TUTOTOTUIECKHI, MOJIEKYISIPHO-T€HETUIECKHMA

bY, VY
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Monorubpunnoe ckpeuuBanue. [lepBpiii 3ak0oH MeHaens — 3aKOH
eauHooOpa3usi ~ TMOPUIOB  MEPBOTO  ITOKOJICHHS. ITpaBuiio
JOMUHHMpOBaHUA. BTopoil 3akoH MeHaenss — 3aKOH pacIleruIeHUs
MPU3HAKOB. [uronorunyeckue OCHOBBI MOHOTHOPHUIHOTO
cKkpemuBaHus. ['unore3a 4MCTOTHI raMeT.

AHanusupyroliee — ckpemiuBaHue.  IIpoMexyTouHbBII  Xapakrep
HacJe10BaHUs. Pacmiennenne  npu3HAakKoB — OPU HEMOJIHOM
JIOMUHUPOBAHUHU.

Jurubpugnoe ckpemmBanue. Tpertudd 3akoH MeHmenss — 3aKOH
HE3aBUCUMOI'O HAacJeI0BaHUs MPU3HAKOB. [lUTOMOrHYecKre OCHOBBI
JUTUOPUIHOTO CKPELUBAHUSI.

CueruieHHoe  HacienoBaHue mnpusHakoB. PabGorer  T. Moprana.
CueruieHHOE HAcJIeJOBaHUE TIE€HOB, HAPYLIECHUE CLEIUICHUS MEXAY
reHaMu. XpoMOCOMHasi TEOpUsl HACIIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHWU3M ONpPEACNICHUs IoJja.
AyTOocoMBI M TOJOBBIE  XpoMOcoMBl.  ['omMorameTrHelii U
reTeporaMeTHbIN moi. I'eHeTnueckas CTpyKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLIETNIEHHBIX C ITOJIOM.

'enorun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE
neictBue TeHa. MHOXECTBEHHBINM —ajuienusM. B3zaumooeticmeue
Heannenvuvlx 2enos. Komnaemenmaprnocmo. Snucmas. llonumepust

bY,VV

+/—

3.4

BiaumoneiictBue TeHOTHIIA U cpeapl Mpu (POPMUPOBAHUU (DEHOTHIIA.
N3MeHYnBOCTH NpU3HAKOB. KauecTBEHHBIE M KOJTMYECTBEHHBIE PU3HAKY.
Buibl 13MEHYMBOCTH: HEHACIIEACTBEHHAS U HACTIE/ICTBEHHASL.
MomudukanonHas W3MEHYMBOCTb. Poib cpeapl B (popMupoBaHUU
MOAM(UKAMOHHOW  M3MEHYMBOCTH. Hopma  peakimu — Ipu3HAaKa.
Bapuammonssiit psin u BapuaronHas kpusas (B. Morancen). CBoticTBa
MOIU(PHUKAITMOHHON U3MEHUUBOCTH.

['eHoTHIIMUECKAs W3MEHYHUBOCTb. CaoiicTBa TEeHOTUINYECKOU
W3MEHYMBOCTH. BBl TEHOTUITUYECKONH M3MEHUYMBOCTH: KOMOMHATHBHAS,
MYTallMOHHAsI.

bY, VY
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KomOunHaTuBHAs M3MEHUMBOCTh. MeEW03 M TMOJIOBOW IMPOIECC — OCHOBA
KOMOMHATHBHOI M3MEHYMBOCTH. P0OJIb KOMOMHATHBHOM M3MEHYHUBOCTH B
CO3/IaHUM TEHETUIECKOTO pa3HOOOpa3usl B Mpeieax OqHOTO BH/IA.
MyTanuoHHass U3MEHUYMBOCTb. BUIbI MyTaluii: r€éHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W HHIYIMPOBAaHHBIE MyTallUd. SaepHble U
nuToIUIa3Marnyeckue myrtanuu. CoMaTU4ecKue M TOJIOBBIE MYTallWU.
[IpyurHbl BO3HMKHOBEHHUS MyTauuid. MyTareHbl MU HX BIUSHUE Ha
OpPraHU3MBL.  3aKOHOMEPHOCMU — MYMAYUOHHO20  npoyeccd. 3aKOH
TOMOJIOTHYECKMX  PSIO0B B HACJICACTBEHHOM  H3MEHUYHBOCTHU
(H.W. BaBuiioB). BresoepHas usmeH4usocmy u Hac1e0CmeeHHOCb

3.5

Kapuotun wuenoBeka. Meoicoynapoonas npozspamma ucciedo8anus
2eHoma  4Yenoseka. MeToabl  M3y4YEHHs] TE€HETUKH  4YeJIOBEKa:
TeHEeaJTOTHYSCKUN, OJIM3HEI[OBBINA, IIMTOTCHETUYECKHM, TTOMYJISIIMOHHO-
CTATUCTUYCCKHM, MOJIEKYJISIPHO-T€HETHUECKU . Cospemennoe
onpeoeneHue 2eHOMUNA: HNOTHOLEHOMHOe CEeK8eHUPOBAaHUe, 2eHOMmU-
nuposanue, 8 mom ducie ¢ nomowvto IIL[P-ananuza. HacnenctseHHble
3a00IeBaHUsI YeJIOBEKa. | €HHbIE W XpOMOCOMHBIC OOJIE3HH YeJIOBEKA.
bone3nu ¢ HacneaCTBEHHON MpeapacooKEeHHOCThI0. 3HaYCHUE Me -
[IMHCKOM TEHETUKH B TPEAOTBPAIICHUM M JICYCHUH TEHETUYCCKUX
3a0osieBanmii yesmoBeka. CTBOJIOBBIE KICTKH

bY,VV

+/—

3.6

JlomecTukanuss U cenekuus. 3apoXkKICHUE CENEKIUU M JOMECTUKALUU.
VYuenne H.M. BaBuioBa o mEHTpax MpPOUCXOXKAECHHS M MHOT000pasus
KyJbTYpPHBIX pacTeHuid. Ponb cenekuuu B CO3JaHUM COPTOB PACTEHHI
Y opoJ, KUBOTHBIX. COpT, mopoaa, mTaMM. 3aKOH TOMOJIOTHYECKUX
pAOB B HacleACTBeHHOW m3MeHunBoctd H.M. BaBuinoBa, ero 3HaueHue
JUISL CEJIEKITMOHHON paboTHI.

MeTtonpl ceneKImoHHOM paboThl. ICKyCCTBEHHBIN OTOOP: MacCOBBIN H
WHAUBUIYAIbHBINA. DTanbl KOMOWHAIIMOHHON ceneknuu. VcrbiTanue
npou3BoJuTeNell 1Mo MmoroMcTBy. OTOOp MO TE€HOTUITy C TOMOIIBIO
OLIEHKM (PEHOTHIIa TOTOMCTBAa M OTOOp MO TEHOTHIy C IOMOUIBIO
ananmza JIHK.

bY,VV
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HcKyccTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW pPaboThI.
PagnanvoHHbId U XMMUYECKHI MyTareHe3 Kak MCTOYHUK MyTalud y
KyJIbTypHBIX  (OpM  OpPraHusMoB. HMcnonv3osanue  2eHOMHO20
pedakxmuposanus u memoooe pexomournanmuvix JJ{HK ona nonyuenus
UCXO0O0H020 Mamepuaa 0 celeKyul.

[lomyuenne MOJIUIUIOUIOB. Buytpusunosas THOpUAN3ALIHSL
bruzkoponcTBeHHOE CKpeliuBaHue, Wid HHOpuaMHT. HepozacTBeHHOe
CKpeIllMBaHUe, WM ayTOpumuHr. [erepo3uc © €ro MPUYHHBL
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas TruOpuan3aliys.
[Ipeononenne OGecrionust MEXBUIOBBIX THUOPUIOB. J[Jocmudicenus ce-
JIEKYUU paAcmerull U HCUBOHBIX

3.7

OOBEKTHI, UCTIONB3YEMbIC B OMOTEXHOJOTHH, — KJIETOYHBIC U TKAHEBHIC
KyJbTYpPbl, MHUKPOOPTaHU3MBI, HX XapaKTEPUCTHKA. TpaJuIlMOHHAS
OMOTEeXHOJOTHS:  XJIeOONeueHue,  MOJMy4YeHHE  KHUCIOMOJIOYHBIX
MPOAYKTOB, BHUHOAENIHE. MuKpoOHonorudeckuii cuHte3. Oovexmbl
MUKPOOUONO2UYECKUX MEeXHOI02U. IIpoussoocmeo benxa,
amuHokuciom u  eumamunos. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE.
Pexoucmpykyus suyexnemox u KIoOHUpoeauue dcugomuulx. Memoo
MPAHCNIGHMAYUU 10ep KIemox.

XpoMocOoMHas U TeHHasi MHXKEeHepHsl. McKyccmeenHblil cunmes 2eHa u
KoHcmpyupoganue  pexomounanmuvix  JIHK.  Jlocmusxcenus  u
NepCcneKmu8bl XPOMOCOMHOU U 2eHHOU uHdceHepuu. Meouyunckue
buomexnonozuu. Mlcnonv3osanue cmeoniogvlx Kiemox

bY,VVY

Cucrema 1 MHOroo0pasue OpraHu4ecKoro Mupa

4.1

buonoruueckoe pasHooOpaszue opranHu3zMoB. CoBpeMeHHasi cuUcTema
opraHu4eckoro Mupa. IlpuHIMIBI KiIaccu(UKAIUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OcoOEHHOCTH CTPOCHHUSI U KU3HENEATETHHOCTH OJHOKJIECTOUYHBIX
OpPTaHW3MOB. bakrepun, apxeu, OJTHOKJICTOYHBIE IpUOBI,
OJIHOKJICTOYHBIC BOJOPOCIH, JPYrHe TPOTHCTHL. KoloHHAIbHBIC
OpraHusMbl. JIBHKEHHE OJHOKJICTOYHBIX OPraHM3MOB: amMEOOMTHOE,

bY, VY

+/—

© 2025 denepanbHas cayx0a Mo Haa30py B chepe 00pa3oBaHus U HAYKU




Komugukarop EI'D 2025 r.

BUOJIOT'US, 11 xknace. 21/34

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

Haanuue nanHoro 3JieMeHTa
cofepxaHus B konupukarope EI'D
NMPONLIBIX JIeT

KT'YTUKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHU3MOB.
PaznpakxuMoCTh Yy OTHOKJIETOYHBIX OPTaHU3MOB. TaKCHCHI.

4.2

MHoOrokjieTouHble pacTeHus. B3anMOCBA3b 4acTeil MHOTOKJIETOYHOTO
opranu3zma. TkaHW, OpraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOIO
opranuzma. OpraHu3Mm Kak eauHOe Iieroe. TkaHu pacTeHuil. Tumbl
pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAs, MOKPOBHAS, MPOBOJISIIAS,
OCHOBHas, MexaHuyeckas. (OcoOeHHOCTH  CTpoeHHS, (QYHKIIHA
Y PACMOJI0KEHHS TKAHEH B OpraHax pacTeHUI.

bY,VVY

+/—-

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHul. OyHKIUU OpraHOB
n cucrem opraHoB. Kapkac pacrteHuii. /[BM>Ke€HME MHOTOKJIETOYHBIX
pacTeHMii: Tponu3Mel U HACTHHU. [lormomenue Boabl, YIJIEKUCIIOTO ra3a
U MHUHEDPAJbHBIX BEIIECTB pacTCHUAMM. JIpIXaHME pacTeHHI.
Juddy3us razos uepes MOBEPXHOCTb KIETKH. TPaHCHOPTHBIE CUCTEMBbI
pactenuil. Beinenenue y pacteHumil. 3ammra 'y MHOTOKJIETOUYHBIX
pactenuil. Kytukyna. CpencTBa nmacCUBHOM M XMMHMUYECKOH 3allUTHI.
DUTOHITHU L.

PazmpaxxuMocTs W perynsanus y oOpraHusMoB. Pasnpaxumocts Hu
perymsnus y MHOTOKJIETOUHBIX pacTeHUi. Pocmosvie sewjecmea u ux
3Ha4eHue

bY,VVY

+/—-

4.4

MHOTOKIETOYHBIC )KMBOTHEIC. B3aUMOCBS3b YacTe MHOTOKJIETOYHOT'O
opranu3ma. TkaHW, OpraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOIO
oprauu3ma. Opranu3m kak eauHoe 1enoe. ['omeocra3. Tkanu
JKMBOTHBIX M 4YeJIoBeKa. THIIBI JKMBOTHBIX TKaHEH: SIHTEIHMAILHAS,
COCIMHUTENbHAsA, MbIlIeyHasi, HepBHas. (OCOOEHHOCTH CTpPOCHHS,
GYHKIUH 1 pacToNOKEHUS TKAaHEH B OpraHax )XUBOTHBIX U YEIIOBEKA.

bY,VV

+/—-

4.5

Oprasbl ¥ CHCTEMBbI OpPTaHOB >KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM
opraHoB. Omopa Tena opraHu3MoB. CKeNeTbl OAHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKMUBOTHBIX. HapyXHbIi M BHYTPEHHUN CKEJET.
CrpoeHue u TUIbI COeAMHEHUST KOCTEH.

JIBukeHre MHOTOKJIETOYHBIX JKMBOTHBIX. [IWTaHHWe >KMBOTHBIX.

bY,VVY

+/-
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[lutanue MO3BOHOYHBIX >KMBOTHBIX. JlpiXxaHwe XUBOTHBIX. KoxkHOE
neixanue. XKabepHoe u JEro4HOE IbIXaHUE.

JlpIxaHWe TMO3BOHOYHBIX MKUBOTHBIX. OBOJIOLHMOHHOE YCIOXHEHUE
CTpPOEHHUs JETKUX MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cucTeMa
yenoBeka. MexaHu3M BEHTHIIALMH JETKUX Y TITUIl U MICKOTUTAIOIINX.
TpancnopT BewecTB y opraHu3MoB. TpaHCIIOPT BEMIECTB Y )KUBOTHBIX.
KpoBenocnas cucrema u e€ opradsl. KpoBeHOcHass cucrema
MO3BOHOYHBIX >KMBOTHBIX. Kpyru kpoBooOpaleHus. DBOIIOIMHOHHBIC
YCIOKHEHUS ~ CTPOEHUS  KPOBEHOCHOM CHUCTEMBI  IMO3BOHOYHBIX
KUBOTHBIX. Bblenenue y opraHu3MoB. BeiieneHue y >KHUBOTHBIX.
CokparurenbHble Bakyonau. Opransl BoiaeneHus. CBs3b MOJOCTH Tejla
C KpOBEHOCHOM U BBIICIHUTENIBHON cucremMaMu. Beigenenue vy
MO3BOHOYHBIX JKUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX JKHBOTHBIX.
[TokpoBbI M X TPOU3BOAHBIE.

Pazgpaxxumocts M perymsnus 'y opraHusmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PazipakxumMocTb U perysuus
Y MHOTOKJIETOUHBIX pacTeHUul. POCTOBBIC BelecTBa M MX 3HAUCHHUE.
HepBHast cuctema u peQuieKTOpHasl peryJisiius y MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHas cucrema u €€ oOTHenpl. OBOJIOLHMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOU CUCTEMBI Y JKUBOTHBIX.

Paspabomxa  anecopummoe u  npoecpamm 0 IPGexmueHol
@yHKYUOHANBHOU aHHomayuu 2eHOMO8, MPAHCKPUNTNOMOS,
npomeomos, Memabo10M08 MUKPOOP2AHUSMO8, PACIMEHUL, HCUBOMHBIX
U yenogexa.

OpFaHI/I3M YECJI0BCKA M €10 310POBLE

5.1

Opranbl ¥ CUCTEMBl OpraHoB uejoBeka. OTAeNbl TOJIOBHOTO MO3ra
IIO3BOHOYHBIX  JKMBOTHBIX. Peduiekc u  peduexropHas  mayra.
besycnoBHble U ycioBHbIe peduekchl. ['ymopanbHas perynsuus u
SHIOKPUHHAs CHCTEMa )XMBOTHBIX U 4esoBeKa. JKenes3bl SJHIOKPHUHHON
CHUCTEMBI U X TOPpMOHBIL. [leiicTBHEe TOPMOHOB. B3auMOCBs3b HEPBHOU

bY,VV
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W DHIOKPUHHON cucteM. [wumnoramamo-runoduszapHas CHCTEMA.
Pednekc u pednexropnas nyra. bezycnoBHbie 1 ycnoBHBIE pedieKchl

52

3ammra opranuzMa oT Oose3neidl. MIMMyHHas cucTeMa uYeloBeKa.
Kierounsrii U TYMOpPAJIbHBIA MMMYHUTET. Bpoxnéunsii,
npruoOpeTéHHBIN crienn(UIeCKUid UMMYHUTET. Teopus KIOHAIbHO-
cenekmusroco ummynumema (I1.9paux, ®@.M.bepnem, C.Tonezasa).
BocnanurensHble  OTBETHI  OpPraHU3MOB.  Poib  8p0dH#COEHHO20
UMMYHUMema 8 paseumuu CUCEeMHbIX 3a001e8aHUl

bY,VVY

53

KpoBenocHas cuctema u e€ opransl. Cepale, KpOBEHOCHBIE COCYbl U
kpoBb. Kpyru kpoBooOparenus. Pabora cepaua u e€ perymsiuus

bY,VVY

54

Hpixanue dvenoBeka. Juddy3us ra3oB yepe3 MOBEPXHOCTh KIETKH.
JpixaTenpHasgs cuctema 4esnoBeka. JlpixarenbHas MOBEPXHOCTD.
Perynsius geixanus. JlprxarenbHbie 00BEMBI

bY,VV

5.5

[IumeBapurensHas cucteMa 4enoBeka. OTIenabl NMUIIEBAPUTENBHOTO
Tpakta.  [lumeBaputenbHble  Kene3bl.  BHYTpUIIOIOCTHOE U
BHYTPHUKIICTOUYHOC MMHUIICBAPCHUC.

bY, VY

5.6

[TokpoBbl 1 ux npousBoanbie. Opranbl BoiaeneHus. [louku. Ctpoenue
u (QyHKIMOHUpOoBaHUe HedpoHa. OUIBTpaIs, CEKpeuuss U 00paTHOE
BCaChIBaHHUEC Kak MEXaHU3MBbI pa6OTbI OpraHoB BBIACIICHUS.
OO6pa3oBaHre MOYH Yy YeJIOBEKa

bY,VVY

5.7

JIB>keHUe YelioBeKa: MblleyHasi cuctema. CKeNeTHbIE MBIl U UX
pabota. CTpoeHHE U TUTIBI COSTUHEHUS KOCTEH

bY, VY

Teopus 3Bosrounu. Pazpurne :xu3Hu Ha 3emiie

6.1

OpomounonHas teopus Y. [apeuna. [Ipennochliki BO3HUKHOBEHHS
napBuHM3Ma. JKn3Hb U HayuyHas aesrtenbHocTh Y. JlapBuHa.
JBwkymue cuiasl dBomonMKd  BUAoB 1o Y. JlapBuHy (BBICOKast
HMHTECHCUBHOCTDH PA3SMHOXKCHUA OpTraHnu3MoOB, HacCJICACTBCHHAA
W3MEHYHMBOCTh, OOprOa 3a CyIIECTBOBAaHHWE, €CTECTBCHHBIA W
UCKYCCTBEHHBII 0TOOD).

Odopmnenne  cuHTeTHUecko  Teopum  sBomonmu  (CTD).

bY,VV
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Heinimpanvnas meopusa 26omoyuu. Cospemennas 2680110UUOHHASA
buonoeus. 3HAUYEHHE SBOJIOLUOHHON Teopuu B (HOPMUPOBAHHUU
€CTECTBEHHOHAYYHOU KapTUHBI MUpPa
6.2 | [lonmymsiuust kak 3JaeMeHTapHas eauHuua sBomonuu. Cospemennvlie BY, VYV +/—

Memoobl  OYEeHKU 2eHemUu4ecKko2o pasHooopasus u CmpyKmypbl
nonynayuu. VI3MeHeHne reHo(OHIA MOMYJSIMU KAk 3JIEMEHTapHOe
9BOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTHuYecKoro pasHoBecus Jx. Xap-
v, B. BaitnOepra.

DeMeHTapHbIC bakTopsI (mBMKyIIHE CHJIBI) ABOJTIOIUH.
Mytauuonnsii npouecc. KoMmOuHaTHBHasT W3MEHYUBOCTH. Jlpeiid
F€HOB — CIIy4ailHble HEHAIPaBJIEHHbIE M3MEHEHMsI 4YacTOT ayuieneit
B momymsimusax. Oddekr ocHoBartens. Murpamuu.  M3omsmus
TOMyJISIM:  Teorpaduueckas (MPOCTPAHCTBEHHAS), OHOIOTHYSCKAS

(penpoayKTHBHAS).
EctecTBennbIii 0TOOp — Hampassitonuii (aktop sBosonun. Dopmer
€CTECTBEHHOTO orbopa: JIBYDKY LA, CTaOWIIN3UPYIOLIHIA,

paspbIBatomuii (qu3pynTuBHEI). [TonoBoii oT60p.
[IpucrnocobIeHHOCTh OPraHU3MOB KaK pe3yJbTaT MHKPO3BOJIOLUU.
Bo3HuKHOBEHHE TPHUCTIOCOONICHH Yy opraHu3MoB. Apomopdo3sl U
uauoanantanuu. [Ipumepsl mpucnocoOneHuit 'y opranusmo. OTHO-
CUTEIILHOCTb NTPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero kpurepun u crpykrypa. BugooOpasoBanue Kak pe3ynibTaT
MHUKpO3BOJIIONMU. M30msmus — kimroueBoil paxktop BHI000pa3oBaHusl.
[Tyt 1 cocoObl BUAO0Opa30BaHUs: aJionarpuueckoe (reorpaduuec-

Koe), CUMIATPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE»
(monmurmonam3anus, TuOpuan3anys). JITUTeTpHOCTh SBOTIOIUOHHBIX
IPOIIECCOB.

Mexanu3mbl (HOpMUPOBAHHS OMOIOTUYECKOTO Pa3HOOOPA3usl.
Ponv s6omoyuonnou Ouonocuu 6 paspabomke HAYYHLIX Memo0os
coxpanenus buopaznoobpasusi. MUKPOIBOMIONMS M KOABOJIOLUSA
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HapasuToB M UX X0351eB. MexaHu3Mbl (HOPMHUPOBAHUS YCTOHUYNBOCTH K
aHTHOUOTHKAM U c1oco0bI OOPHOBI ¢ HEll

6.3

MGTO[[BI HU3Yy4YCHUA MAaKpPO3BOJIIOIHH. ITaseoHTONIOrMYECKHE METOAbI
u3ydeHus 3Bomonuu. [lepexonnsie GOpMbI U QUITOTEHETHYECKUE PSIBI
OpPTraHU3MOB.

Buoreorpadudeckre MeToap! n3ydeHus 3Boronuu. CpaBHeHHE (IOPbI
1 (hayHbl MATEPUKOB M OCTPOBOB. bruoreorpadudeckue odnactu 3eMiu.
BuIBI-30HIEMHUKY U PEITUKTHI.

OMOpHONIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOIBI
U3yYeHUs]  DOBOJIONMH. [ eHemuueckue  MeXAHU3Mbl — IBOTIOYUU
OHMO2eHe3a U NOSIBNIeHUS. IB0TIOYUOHHBIX HOBWecm8. [ OMOJIOTHYHBIE U
aHAJIOTUYHBIC OpPTaHbl. PyTUMEHTapHbBIC OpraHbl M aTaBU3MbL. MoJie-
KYJAPHO-TCHCTUYCCKUC, OMOXMMHYECKHE U MaTEMATHUYECKUE METOABbI
U3y4YeHUs 3BOMIONUU. [ omonozuynvie cenvi. Co8pemeHHble Memoobl
nocmpoernus ¢Z/UZ02€H€WZMQ€CKMX depeebee.

Xpomocommvie mymayuu u 360110YUsL 2EHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBmia) sBoionuu. HeobparumocThb
9BOJIIOIMKM. AJanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB
SBOJJOOUHN

bY, VY

+/—-

6.4

Hayunble runoressl NpoUCXOKIEHUS XKU3HU Ha 3emiie. AOuoreHes u
naHcrepMmus. /J[onayunvle npeocmagieHus 0 3apoAHCOeHUU  IHCU3HU
(kpeayuonusm). I'unoTe3a NOCTOSIHHOTO CaMO3apOXKIECHUS )KU3HU U €€
onposepxkenue omnbitamu O, Penu, JI. Cnamnanuanu, JI. [acrepa.
[TpouncxoxaeHue )Ku3HU U acTPOOUOIIOTHSL.

OCHOBHBIE  3Talbl HEOPraHMYEeCKOM HBomtonuu. [lnanerapHas
(reonoruueckasi) 3BOMIOLMSA. XHUMHYECKas 3BOMIONMSA. AOHOTEeHHBIN
CHUHTE3 OpPraHMYECKHX BEIIECTB W3  HEOpraHmyeckux. OmbIT
C. Mumnepa ul. lOpu. OGpa3oBaHue MOIUMEPOB M3 MOHOMEPOB.
KoanepBarnas runore3a A.W. OmapunHa, rumore3a NEPBUYHOIO
OynboHa JIx. XonneiiHa, reHeTmueckas rumnoresa [. Mémnepa.
Pubosumvr  (T. Yex) u eunomesza «mupa PHK» V. [Tunbepma.
dopmupoBaHue MEMOpaH U BOSHUKHOBEHHUE MPOTOKJICTKH.

bY, VY
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Uctopus 3emin u Meroasl €€ uzydeHus. Mckomaemble OpraHMYECKUe
ocraTtku. ['eoxpononorus u e€ meronsl. OTHOCHTENbHAS U a0COTIOTHAS
reoxpoHosiorus. ['eoxpoHosornyeckass mKaga: JOHBI, 3pbl, MEPUOJIBI,
AMOXH.

HauanbHbie 3Tanbl opraHndeckoi 3Boonud. [losBienne u 3BOIIOLNS
NEepPBbIX KIETOK. Jsontoyus memabonusma. Bosnuknosenue nepevix
axocucmem. CoepemeHuvie MUKPOOHbIE OUONIEHKU KAK AHAN02 NEPBbIX
Ha 3emne cooouecms. Cmpomamonumul. [IpokaproOTHl U 5YKapHUOTHIL.
[Ipoucxoxnenne YKapHoT (cumbuorenes). Deonroyuonnoe
npoucxoodicoenue  eupycog.  IIpoucxoxaeHne  MHOTOKJIETOYHBIX
OpraHu3MoOB. BO3HHKHOBEHHME OCHOBHBIX TIPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE JTambl JBOJIIOLUU  BbICHIMX pacTeHuil. (OCHOBHBIE
apomopdo3bl pacteHuil. Bwixonm pactenuit Ha cymry. [losBienme
CIIOPOBBIX PAaCTEHHWH M 3aBOeBaHUE MMM cyliu. CeMeHHbIE PACTEHMS.
[IpoucxoxaeHUe BETKOBBIX PACTCHUMN.

OCHOBHBIE  3Tambl  3BOJIOLMHM  KUBOTHOrOo  Mupa. (OCHOBHBIE
apoMop(o3bl KUBOTHBIX. Bendckaa ¢hayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUMOB. llepBble XOpHOBBIE IKUBOTHBHIE.
’Kuzep B Boje. DBoONHS TTO3BOHOYHBIX. [Iponcxoxknenue ambpuduit
u pentunui. [lpoucxoxxknaeHne MIIEKONUTAOIUX W NTUL. [Ipunyun
Koueso2o  apomopgosza.  OcBoeHHE  OECIO3BOHOYHBIMH U
MIO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe )u3HM Ha 3eMIle 10 3paM M NEpHOoJaM: apXeil, poTepo3oH,
najaeo30i, Me3030i, KaiHO30U. OOwas xapakmepucmuka Kiumama u
eeonocuyeckux npoyeccog. llosiBeHME M paclUBET XapaKTEPHBIX
OpraHU3MOB. YTJeo0pa3oBaHHE: €ro YCJIOBUS M BIUSHUE HA Ta30BBIH
cocTtaB aTMochepsl.

MaccoBble BBIMUpaHUSI — SKOJOTMYECKHE KPHU3UCHI MPOILIOTO.
[IpyunHbl M criexcTBus MaccoBbIX BbIMUpaHMHA. (CoOBpeMEHHBIN
9KOJIOTHUECKUH KPU3HC, €r0 OCOOEHHOCTH
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6.5 |Pasmensl W 3aaud  AHTPOIIOJIOTMH. METOABI  aHTPOIIOJIOTHH. bBY, VY +/—

CraHoBlieHHE  TpPEACTaBICHUM O  MPOUCXOXKICHUU  YEJIOBEKa.
CoBpeMeHHbIE HaAyYHbIE TEOPHH.

CxoacTBO 4enoBeKa C KUBOTHBIMH. CHCTEMAaTHYECKOE IOJIOKEHUE
yenoBeka. CBUIETENbCTBA CXOJACTBA 4YEJNOBEKAa C IKUBOTHBIMHU:
CPaBHUTENBHO-MOP(OJIOTHUECKHE, AMOpHONIOTHYecKre, (HU3U0IOro-
Onoxumuueckue, nopefeHueckue. OTINYMS 4YeIoBeKa OT >KUBOTHBIX.
[IpsiMoxokeHNE U KOMILUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. PazBuTune
TOJIOBHOTO MO3Tra U BTOPOM CUTHAJIBHOW CUCTEMBI.

IBwxymue cuiabl  ((akTopel) aHTpPONOreHe3a: OHOJIOTUYECKHE,
counanbHbie. COOTHOLIEHHE OMOJIOTMYECKUX U COLUAIbHBIX (DaKTOPOB
B aHTPOIIOTEHE3E.

OcHOBHbBIE CTagUM aHTPONOreHe3a. ABCTPAIONUTEKH — JBYHOTHE
npenku Jojaer. YenoBek ymensld, IEpBbIE HM3TOTOBJICHUS OPYIHN
Tpyaa. YenoBek MpsSMOXOASIIMN U NIEPBBIA BBIXOJ JIFOJEH 3a MpPeaeiibl
A¢puxu.  YemoBexk  reipenbOeprckuii —  o0mUMH  mpenox
HEaH/JEepPTAIIbCKOIO 4YeJIOBeKa U 4YelloBeKa pa3yMmMHOro. Yenosek
HEAHJIECPTAIbCKUM KaK BHJ JIFOAEH XOJIOJHOIO KiauMara. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA, OEHUCOBCKULl UYel0BeK, O0CBOEHUE
KOHMUHeHmos 3a npeoeiamu Agppuxu.

OBOJIIOIMSL  COBPEMEHHOTO  4elloBeKa. EcTecTBeHHBI OTOOpP B
TOMYJISIIUSIX YeNoBeKa. MyTallMOHHBIA TPOIECC U TOTUMOP(HU3M.
[TonynsanuoHHbIE BOJHBI, Jpedd TeHoB, wwurpamus #u <«Addekr
OCHOBATEJIsH» B MOMYJISIIIUSAX COBPEMEHHOIO YEIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bonbine pacel: eBporneonaHas
(eBpasuiickas), aBCTpaJIO-HErpoOUHAs (3xBaTOpHAIbHASA),
MOHTOJION/IHAsA (a3uaTCKO-aMepUuKaHcKas). Bpemsa u nymu paccenenus
yenogeka no naaweme. EnMHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucrnocoOiaeHHOCTh 4YeloBeKa K
pa3HBIM YCIOBUSAM OKpYXKarouieil cpeapl. BnusiHue reorpaduueckoit
cpensl 1 Aperida reHoB Ha MOP(OJIOTHIO U (DU3HOJIOTHIO YEJIOBEKa
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7 | OKocuCcTeMbl H NPUCYLIHE HM 3AKOHOMEPHOCTH

7.1 | Paznens! u 3a1auu 3k0g0ruu. CBsA3b 3KOJOTUH C IPYTMMH HayKaMu. bY, VYV +/—
Metonpt skosioruu. [loneBeie HaOMIOAEHUSA. OKCHEPUMEHTHI B
9KOJIOTHH: TIPHUPOJIHBIE U TabopaTopHble. MoenupoBaHue B SKOJIOTHH.
MOHUTOPUHT OKpY>KaIOIIEH Cpelibl: JIOKAIbHBIN, PErMOHAIBHBIN U TJ10-
OaNbHBIIA

7.2 | Oxonoruyeckue (aKTOppl U 3aKOHOMEPHOCTH HMX  JCHCTBHUS. bY, VYV +/—

Knaccudukanus 9KOJIOTUYECKHUX (haxkTopoB: a0MOTHUYECKHE,
OouoTnueckue, aHtponoreHHble. OOIIME 3aKOHOMEPHOCTH AECHUCTBUS
skojorndeckux (akropos. IIpaBumo wmuaumyma (K. [lnpenrens,
1O. JInbux). TonepaHTHOCTb. OpudOuOHmMHBLIE U CHMEHOOUOHMHbLE
Op2aHU3Mbl.

AbuoTtnueckue paktopsl. CBeT Kak 3konorudeckuii gpaxrop. eiictBue
pa3HbIX  Y4YacTKOB  COJHEYHOrO  CIIEKTpa Ha  OpPraHU3MBIL.
OKOJIOTUYECKHE TPYMIbl PACTEHUH M JKUBOTHBIX IO OTHOLIEHUIO K
cBeTy. CurHanbpHas pojib cBeTa. GOTONEPUOAU3M.

Temmneparypa Kak 3konorudeckuii gpaxrop. [eiictBue Tremmneparypsl Ha
opranu3mbl.  [IOMKWIOTEpMHBIE Y TOMOHMOTEPMHBIE  OpPraHU3MBI.
DepumepmHule U CMEHOMePMHble OP2AHUZMDBL.

BrnaxxHocTs kak skojorudeckuii paxrop. [Ipucnocobiienus pacteHuii k
HOJJIepXKaHu0 BojgHoro Oamanca. Krnaccudukaumss pacteHuit 1o
oTHomeHHIO K Boge. IlpucnocoOneHuss >KUBOTHBIX K HW3MEHEHHIO
BOJIHOTO pEKUMa.

Cpeapl  oOuTaHMs OpPraHM3MOB: BOJAHAs, HA3eMHO-BO3JAYyIIHAs,
NOYBEHHAsA, TJIyOMHHAs TMOJNOYBEHHAs, BHYTPHOPraHU3MEHHAs.
OU3NKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHUS OpPTraHU3MOB.
[IpucnocobneHust OpraHu3MoB K )KU3HU B Pa3HBIX cpefax.
buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOUYHBIE U
rogu4Hble pUTMBL. [IpHCcOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM
U3MEHEHUSIM yCIIOBUH JKHU3HHU.

’Kuznennole ¢dopmbl opranu3moB. [loHsTHE O XU3HEHHOW Qopme.
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JKvzHeHHbIE (OPMBI pacTEHUH: JepeBbsl, KYCTAPHHUKH, KyCTapHUYKH,
MHOTOJICTHUE TPaBbl, OIHOJETHHE TPaBbl. JKusHeHHble @OopMbl
JHCUBOMHBIX. 2UOPOOUOHMBL, 2e0OuoHMbL, a3pobuormsl. OCOOCHHOCTH
CTpOeHUs 1 00pa3a KU3HHU.

buortnueckne ¢daktopbl. Bumbpl OHOTHYECKHX  B3aWMOJCHCTBUIA:
KOHKYPEHIIUS, XHUITHUYEeCTBO, cuMOno3 u ero (opwmsl. [lapazutuswm,
KOOIIeparus, MYTYyaJIH3M, KOMMEHCAJIM3M (KBapTHPaAHTCTBO,
HaxJIEOHNUECTBO). Hempodghuueckue @3aumooeticmgus (monuueckue,
¢opuuecxue, pabpuueckue). 3HaueHne OUOTUIECKUX B3aUMOJICHCTBHIA
JUISE  CYIIIECTBOBAHHSI OpPraHM3MOB B cpene oOutanus. [IpuHImn
KOHKYPEHTHOTO MCKITFOUCHUS

7.3

DKOJIOTUYECKUE XapaKTePUCTUKW momyisuud. llomynmsanus — Kak
Ouosornueckas cuctema. Poib HeoOHOpoOHOCmU cpedvl, uzuuecKux
bapvepos u ocobenHocmell OuonocUU BUO08 6 POpPMUPOBAHUU
npocmpancmeeHou cmpykmypsl nonyiayui. OCHOBHBIE TMOKa3aTelH
NOMYJIALIMA: YUCJIEHHOCTb, IUIOTHOCTh, BO3pacTHas U TOJOBas
CTPYKTypa, pPOXIAA€MOCTb, NPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpaIus.

Dkojoryueckas CTpykTypa nomyiasiiuud. OLeHKa YHCJIEHHOCTH
nonyssnuy. JluHamuka nomyssuuu U €€ peryisauus. buomuueckuu
nomenyuan nonynayuu. Mooeruposanue OUHAMUKU — NONYAAYUU.
KpuBsie pocta uyucieHHoctd mnonyiasinuu. KpuBble BBDKHBAHHUSL.
Perynsus 4uciaeHHOCTH MOMYJIALUN: POiIb PaKTOPOB, 3aBUCSIINX U HE
3aBUCAILIUX OT IUIOTHOCTH. DKOJOTUYECKUE cTpaTeruu BUaoB (r- u K-
CTpaTeTuH).

[NousiTre 06 sKonornyueckoii Huiie Buaa. Mecrooouranue. Muocomepuas
Modenv  okonozudeckor  Huwiu .M. Xamuuncona.  Pazmepul
aKono02cudeckou Huwu. Ilomenyuanonas u peanu308anHas HUWU.

Bup kak cucrema nonymisiuuii. Apeanbsl BUAOB. BUbl U UX )KU3HEHHbBIE
CcTpaTeruu. 3aKOHOMEPHOCTH TOBEIACHUS WU MUTpPALUN >KUBOTHBIX.
buonornyeckre HHBa3UU UyKEPOAHBIX BUJIOB

bY,VVy
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7.4

CoobmectBa oprann3moB. brorieHo3 u ero cTpykrypa. CBsi3uM MEXIy
opraHuzMamMu B OuoLleHO3e. DKOCHCTeMa KakK OTKpBITas cHCTeMa
(A.JIx. Tencnu). OyHKITMOHATBHBIE OJIOKH OPTaHU3MOB B IKOCUCTEME:
IOPOAYLEHThl, KOHCYMEHTBI, peayueHThl. Tpoduyeckue ypoBHHU.
Tpoduueckue nenu u cetu. AOHOTHYECKHUE OIOKH dKOCUCTEM. [lousbi
u uml 6 skocucmemax. KpyroBopor BEIECTB U MOTOK SHEPTUU B
JKOCHUCTEME.

OcHOBHBIE TOKa3aTeNM dJKOCUCTeMbl. buomacca u  mpomyKuus.
DKOJOTHYECKHe MUPaMU/IbI Ynces, 0MOMACcChl U SHEPTHH.
HanpaBneHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CYKIIECCHH.
[TepBuyHbBIE M BTOPUYHBIE CYKLIECCHUHM U UX MPUYUHBI. AHTPOIOTCHHBIE
BO3/eiiCTBUS Ha CYKIIECCHUM. Knumaxcnoe coobuwecmso.
buopaznoobpazue ¥ TOJHOTAa KpPyroBOopoTa BEUIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIECTB.

[Tpupoansie SKOCHUCTEMBI. AHTpPOIIOTE€HHbIE AKOCHUCTEMBI.
ArposkocucteMa. ArporeHo3. Paznnuus Mexay aHTPOIOT€HHBIMH U
IPUPOIHBIMH SKOCUCTEMAMH.

VYp6oskocucrembl.  OCHOBHbIE ~ KOMIIOHEHTHI  YPOO3IKOCHUCTEM.
TI'opoockasa ¢nopa u ¢gayna. Cunanmponusayus 20poOcKou GayHoi.
Buonornueckoe ¥ XO3SHCTBEHHOE 3HAYCHHE arpodKOCHCTEM U
ypOo3kocucteM.  3akoHomepHocmMU  OPMUPOBAHUS  OCHOBHBIX
83AUMOOEUCMBUL OP2AHUIMOB 8 IKOCUCEMAX.

Ilepenoc snepeuu u gewgecms Mexcoy CMENCHbIMU IKOCUCTEMAMU.
YCTONYMBOCTb OpPraHU3MOB, MONYJIALMM W DKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX M AHTPONIOT€HHBIX BO3ACHCTBUNI

bY,VV

+/-

7.5

buocdepa — obmennanerapuas 0601049Kka 3eMIIH, T/I€ CYIIECTBYET WU
cymiecTBoBasia >km3Hb. Yuenue B.U. Bepnaackoro o Oumocdepe.
Obnactu Ouoceps! u e€ cocra. )KuBoe BerecTBo 6Hochepsl U €ro
GyHKIHH.

3aKkOHOMEpPHOCTH  cymiecTBoBaHus ~ Oumocepsl.  OcobeHHOCTH
Oouocdepsl Kak TII00ABHONW YKOCUCTEMBI. JIMHAMUYECKOE paBHOBECHE

bY,VV

+/-
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B Oumocdepe. KpyroBoporsl BemecTB M OHOT€OXHMHYECKHE ITHKJIIBI
(yrnepona, a3ora). PurmuuHoCTh siBneHUi B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonarue o Ouome. OcrosHbie OUOMbBL Cyuiu:
MyHOpA, X6OlHbvle Jjlecd, CMewldaHHvle U WUPOKOIUCTEEHHble Jecd,
cmenu, CAasamHvl, NYCMbIHU, MPONUYECKUEe Jecd, BblCOKO2OPbA.
Knumam, pacmumenvhwlil u 3cu80mMHbIL MUp O6UOMOB CYULU.

Ctpykrypa ¥ (QYHKOUS SKUBBIX CHCTEM, OICHKA UX pPeCypCHOO
nomenyuaia 1 6nocPepHpIx QyHKIHHA

7.6

DKOJIOTUYECKUE KPU3WCHl M WX MPUYHHBL. Bo3jielicTBHe YeloBeKa Ha
ouocthepy. 3arpszHeHue BO3AymHOW cpeapl. OxpaHa BO3AyXa.
3arpsisHeHHE BOAHOU cpenbl. OXpaHa BOJHBIX pecypcoB. Pazpyuienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHune Kiaumara.
AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIbHBIM W )KMBOTHBIA MHUP.
OxpaHa pPacTUTEIBHOTO M XUBOTHOTO MHpa. OCHOBHBIC TPUHITUIIBI
oxpanbl npupoel. Kpacusie kauru. Oco00 oxpaHseMble TPHPOIHBIC
tepputopuu (OOIIT). Borannueckue caabl U 300JI0TMYECKUE TTAPKU.
OcCHOBHBIE TMPUHIMUIBI yCTOHYMBOIO PAa3BUTHUS UEJIOBEUECTBA W
npuponbl. PamuoHanbHOE MPUPOJONONB30BAHHE U COXpaHEHHE
OMOJIOTHUECKOTO pa3HOOOpa3us 3eMiIn

bY,VV
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Pa3nen 3. OTpaikeHne B coiep:KaHUU KOHTPOJbHBIX H3MePHTEIbHBIX
MaTepHaJIOB JTHYHOCTHBIX Pe3yIbTATOB OCBOCHHS OCHOBHOI 00pa3oBaTeIbHOIT
NPOrpaMMBbl CpeiHero oouero oopasoBaHus

JIMYHOCTHBIE PE3yNBTAThI OCBOCHUS OCHOBHOW 00pa3oBaTENbHON MPOTpaMMBbI
oOyyaromumucs (Ha ocHoBe m3MeHEHHOTO B 2022 1. ®I'OC) oTpaxkaloT rOTOBHOCTh
1 CIIOCOOHOCTh O0YYaroIIUXCsi PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULUEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPUEHTAIN, ITO3UTUBHBIX BHYTPEHHUX
yOexneHn, COOTBETCTBYIOMNX TPAJUIIOHHBIM LIEHHOCTAM POCCHIICKOrO OOIIecTBa,
paclIipeHye XU3HEHHOI'O OIbITa U ONbITA JESTENIbHOCTH B IPOLIECCE pealu3aluu
OCHOBHBIX HaIpaBJIeHUH BOCIUTATEILHOMN AEATEIEHOCTH.

CopepxaHue U pe3ynbTaThl BhINOIHEHUH 3agaHuii EI'D cBsi3aHbl B TOM uucie
C JOCTIDKCHHEM OOYYarOmMMHUCS CIEAYIOINX JHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON NMPOrpaMMbl Ha OCHOBE n3MeHEHHOro B 2022 r. ®I'OC.

B wactu gusuuecxozo socnumanus:

— cpOpPMHUPOBAHHOCTH 37I0POBOTO U OE30MacCHOTO 00pa3a >KU3HU, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO;

— AaKTMBHOE HENpHsTHE BPEAHBIX NPHUBBIUEK M MHBIX (OPM NPUYMHEHUS Bpena
(hu3NIEeCKOMY U IICUXUYECKOMY 3I0POBBIO.

B wactu mpyoosoeo eéocnumanusi:

— TOTOBHOCTH K TPYZY, OCO3HaHUE [ICHHOCTH MacTepCTBa, TPYHOI00HE;

— MHTEpec K pa3n4HbIM cdepaM NpodecCHOHATbHON AeSTeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAaHHBIM BHIOOp Oyaymield mpodeccu M PeaTu30BBIBATH
COOCTBEHHbIC )KH3HEHHBIE IIIaHEI,

— TOTOBHOCTb WU CIOCOOHOCTH K OOpa3oBaHMIO U CaMoO00pa3oBaHUIO Ha
MPOTSKEHUN BCEU KU3HU.

B gactu skonoeuuecrkozo socnumanusi:

— c(hOpPMHPOBAHHOCTh  SKOJIOTMYECKOH  KyNBTYphl, TOHHMAaHHE  BIHSIHHA
COLMAIbHO-DKOHOMHYECKUX  IIPOLECCOB HAa  COCTOSHUE MPHUPOAHOM U
COLMANTBHOM CpeAbl, OCO3HaHHWE TJIOOAIFHOTO XapaKkTepa 9SKOJIOTHUYECKHX
npobieM;

— aKTHUBHOE HENPHATHE ACHCTBHH, MPUHOCAIINX BPe]] OKPYXKAIOIICH cpene;

— YMEHHME TPOTHO3MPOBATH HEONArOMPHUATHBIE OSKOJOTHYECKHE ITOCIEICTBHSA
MPEeINPUHUMACMBIX JeHCTBUIN, IPEAOTBPAIIATh UX.

B wactu npunsamus yennocmu Hayuno2o no3HaHUs:

— c(hOpPMHPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJOre
KyIbTyp, CHOCOOCTBYIONIETO OCO3HAaHMIO CBOETO MecTa B HOJUKYIETYPHOM
MHpE;

— COBEpULICHCTBOBaHME S3BIKOBOW UM UUTATENLCKOW KYyJIbTYpbl KaK CpelICcTBa
B3aUMOJICUCTBHS MEXKAY JIFOABMH U TIO3HAHUS MHPA;

— OCO3HaHHE IIEHHOCTH HAyYHOW JESATEIbHOCTH.
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Jluunocmuvie pesyromamsi, obecneyusarowue aoanmayuio 00yuaAUe2ocs
K USMEHAIOWUMCS YCIOBUAM COYUATILHOU U NPUPOOHOU CPedbl:

— CIIOCOOHOCTH ICHCTBOBATH B YCIOBUIX HEONPEAETEHHOCTH, TIOBBIIIATH YPOBEHb
CBOEM KOMIIETEHTHOCTH Yepe3 IPaKTHUECKYIO [esATeIbHOCTh, B TOM 4YHCIIE
YMEHHE YYHUThCA Y APYTHX IIIOJEH, OCO3HABaThb B COBMECTHOM JIEATEIBHOCTH
HOBBIE 3HaHMS, HABBIKM U KOMIIETCHLIUH U3 OIIBITA IPYTHUX;

— HAaBBIK BBISBICHUS U CBS3BIBaHUS 00pa30B, CIIOCOOHOCTH (POPMUPOBAHUS HOBBIX
3HaHWI, B TOM YHUCIE CIOCOOHOCTH (POPMYITHUPOBAThH HUICH, MMOHSATHS, THIIOTE3BI
00 00BEKTax W SBJICHHUAX, B TOM YHCIIE paHee HE H3BECTHBIX, OCO3HABATh
neGuUUTEl COOCTBEHHBIX 3HAHMH M KOMIETEHTHOCTEH, NJIaHUPOBAaTh CBOE
pas3BUTHE;

— YMEHHE paclo3HaBaTh KOHKPETHBIC MPUMEPHl MOHATHS TI0 XapaKTePHBIM
NpU3HAKaM, BBIIOJHATH ONEpallid B COOTBETCTBHHM C  ONpelesIeHHEM
W TOPOCTEHIIMMH CBOHCTBAaMH  IIOHSTHS, KOHKPETHU3UPOBATH IOHATHE
NpUMepaMH, HCIONB30BaTh IOHITHE W €r0 CBOWCTBA MpPU PEIICHUH 3aaad
(manee — onepupoBaTh MOHATHSIMH), a TaKXKe OINEPUPOBATH TEPMHHAMHU
Y TIPEJICTABICHUSMH B 00JJACTH KOHIETIINH yCTOWYNBOTO PAa3BUTHS;

— YMEHHE aHATU3UPOBATh W BBUIBIATH B3aUMOCBS3M TPUPOIBI, O0OIIECTBa
1 SKOHOMUKH;

— YMEHHME OLIEHUBATh CBOM ACHCTBHUS C YYETOM BIIMSIHUS Ha OKPY’KaIOIIyIO Cpeny,
JOCTIDKEHUSI Ilefiell W MpPEOJOJEeHUS BBI30BOB, BO3MOXKHBIX TJIOOABHBIX
MOCJIEACTBUM;

— CcnocoOHOCTh 00Y4YaIOLIMXCs OCO3HABAaTh CTPECCOBYIO CHUTYAIlHIO, OICHHBATH
MIPOUCXOAAIINE U3MEHEHHUS M UX TIOCJICACTBUS;

— BOCHPUHHUMATH CTPECCOBYIO CHTYaIMIO KaK BBI30B, TPEOYIOLINH KOHTPMED;

— OLEHMBATh CHUTYalHIO0 CTpecca, KOPPEKTHUPOBATh INPUHUMAEMBbIC pPEIICHHS
U JEeUCTBUS;

— (GOpMyITUpPOBAaTh W OLICHUBATh PUCKH M MOCJIEACTBUS, (OPMUPOBATH OIBIT,
YMETh HaXOAUTh MO3UTUBHOE B MIPOU3OLIEANICH CUTYaIUH;

— OBITh TOTOBBIM JICHCTBOBAThH B OTCYTCTBHE TapaHTHH ycIexa.

[MpumenutensHo k ®I'OC 2012 1. MOXKHO TOBOPUTH O CBs3M 3amaHuii EI'D
C IOCTM)KEHHEM JIMYHOCTHBIX PE3YyJbTaTOB OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOMH
MporpaMMBl  CpelHero  o0mero  oO0pa3oBaHWs,  OTPAKAIOIIUX  TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHUIO M TMYHOCTHOMY CaMOOTPEICIICHHIO,
chOpPMUPOBAaHHOCTE  UX  MOTHMBAallMM K OOyYeHMIO M IleJI€HAIpaBJIEHHOI
MMO3HABATENBHOM NESTETHbHOCTH, CUCTEMBI 3HAYMMBIX COIIMATBHBIX M MEXIUIHOCTHBIX
OTHONICHUH, [EHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPaXKAIOUIMX JINYHOCTHBIE
U TPaXJIaHCKUE TMO3UIMH B JACATEIBHOCTH, aHTHKOPPYMIMOHHOE MHPOBO33pEHHE,
MIPaBOCO3HAHUE, SKOJOTHUYECKYIO KYIbTYpPY, CIIOCOOHOCTH CTaBHTh IIENIM M CTPOHUTH
JKU3HEHHBIE TUIAHBI, CIOCOOHOCTh K OCO3HAHUIO POCCHUICKOH TpaskTaHCKON
HJCHTHYHOCTH B IMOJIUKYJIBTYPHOM COILIMYME, B TOM YHCIIE
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«4) cOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH M OOIICCTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JHMAJOre
KYJNbTYp, a TaKKe Pa3IW4HbIX (OpM OOIIECTBEHHOI'O CO3HAHMS, OCO3HAHHE CBOETO
MecCTa B MOJIUKYIBTYPHOM MHUPE;

5) chopMHPOBAHHOCTH OCHOB CaMOpa3BUTHS u CaMOBOCIHTaHHS
B COOTBETCTBUM C OOILEUENIOBEYECKUMMHU ILIEHHOCTSIMU M HJeajJaMu TPaxIaHCKOIO
o0ImIecTBa; TOTOBHOCTh U CIIOCOOHOCTH K  CAMOCTOSITETIBHOW,  TBOPYECKO
H OTBETCTBEHHOM IEATCIBLHOCTH; <...>

9) rOTOBHOCTH U CITIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHHIO,
Ha TpPOTSHKCHUH BCEH JKU3HHM; CO3HATENbHOE OTHOLICHHE K HENpPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIICIIHOW MPOQPecCHOHATFHON U OOIIeCTBEHHOM
HeATEebHOCTH; <...>

11) npuHsATHE W peanu3aluio LUEHHOCTEH 3A0poBOro u 0Oe30macHoro obpasa
JKU3HH, TTOTPEOHOCTH B (PU3NIECKOM CAMOCOBEPIIEHCTBOBAHNH, 3aHATHAX CIIOPTUBHO-
O3JI0pOBUTENBHON NESATETBHOCTHIO, HEMpPUSATHE BPEOHBIX MPUBBIYCK: KYPEHUS,
YIOTPEOICHUS alKOTOJIs, HAPKOTHKOB;

12) OGepexkHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY
U TICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JIPYyTUX JOeH, yMEHHE
OKa3bIBaTh NEPBYIO IOMOIIb;

13) oco3HaHHbIi BBIOOp Oyayuiel nmpodeccud U BO3MOXKHOCTEH pear3aliu
COOCTBEHHBIX XM3HEHHBIX IUIAHOB; OTHOLIEHHE K MPO(eCcCHOHATBHON NEesITETbHOCTH
KaK BO3MOXXHOCTH YYaCTHsI B PEIICHUH JINYHBIX, OOMIECTBEHHBIX, TOCYAapCTBEHHBIX,
OO0IICHAIMOHATIBHBIX IIPOOJIEM;

14) cpopMHpPOBAHHOCTD 3KOJIOTMYECKOTO MBIIIJICHUS, MOHUMAHUS BIMSHUS
COLMANTBHO-OKOHOMHYECKHUX MPOIECCOB HAa COCTOSHHE NPHPOIHOM M COLMAIBHON
CpeIbl; MPHOOPETEHHE OTBITA YKOJIOTO-HAPABICHHON ACATEIEHOCTI).
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