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Kopuguxarop

IpOBEPsAEMBIX TPEOOBAHUH K pe3ysibTaTaM OCBOCHHS OCHOBHOM
00pasoBaTebHOM POrPaMMBI CPETHET0 O0IIeTro 00pa3oBaHUS
1 3JICMEHTOB COJICPYKAHMS IS TIPOBEICHHSI
€IMHOTO TOCYJAPCTBCHHOTO YK3aMEHa
no BUOJIOT'MU

MOATOTOBJIEH (heIepaTbHBIM FOCYIaPCTBEHHBIM OFOJKETHBIM
HAYYHBIM yUpEeXXJICHUEM
«(DEHEPAJI])HI)Iﬁ HUHCTUTYT NEAATOI'MYECKHX W3MEPEHU»
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Koaudukarop
NpoBepsieMbIX TPe0OBaHMIl K pe3y/1bTaTaM 0CBOCHUS OCHOBHOI1
o0pa3oBaTeIbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus U 3JIEMEHTOB
co/iep:KaHus /ISl IPOBe/ICHUs eIMHOT0 roCyAapCTBEHHOr0 IK3aMeHa
no BUOJIOTUHN

Komudukarop cocTaBneH Ha OCHOBE (eAepanbHOr0 TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHIApTa cpeaHero obimiero obpazoBanus (mamee — GTOC)
(mpuka3 MunncrepcTa mpocBemenns Poccuiickoit @enepanuu ot 12.08.2022
Ne 732  «O BHeceHun u3MeHEHHMH B  (QenepanbHbll  rocyaapCTBEHHBIH
o0pa3oBaTeibHBI CTaHAAPT CpeAHEro oO0Iero oOpa3oBaHHS, YTBEPKIEHHBIN
npuka3oM MuHHCTepcTBa oOpasoBaHMS M Haykd Poccuiickoit ®Deneparim
ot 17.05.2012 Ne 413») u denepansHOil 00pa30oBaTEIBbHON IIPOrPaMMEI CPEITHETO
obmero oOpazoBanust (mpuka3 MuHHCTEpPCTBa IpOCBelIeHUs - Poccuiickoi
Oenepaunun - ot 18.05.2023  Ne 371  «O6  yrBepxkaeHuH  QenepanbHOU
00pa30BaTebHOM IPOrpaMMBbl CpEIHEro obmero o0pa3oBaHUN
(C U3BMEHEHUAMM)).

KoaudukaTop coCTOUT U3 TPEX pas/iesioB':

— pazgen 1. «IlepedeHs mpoBepseMbIX TPeOOBaHUHN K pe3ysbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNbHON TPOTPaMMBI CPEeJHEro oO0mero oOpa3oBaHHs
10 OMOJIOT U,

— pasgen 2. «llepedyeHb 271€MEHTOB COAEPXKAHHSA, MPOBEPAEMBIX HAa €IHHOM
rOCyapCTBEHHOM JK3aMEHE MO OHOIOTHI;

— paszgen 3. «OtpaxeHHe B COICP)KAHUM KOHTPONIBHBIX H3MEPHTEIBHBIX
MaTepuaoB JIMYHOCTHBIX pe3yJIbTaToB OCBOCHHS OCHOBHOH
00pa30BaTeNbHON IPOrpaMMBbl CPeTHET0 00IIero 06pa3oBaHuUs».

B xommduxatop He BKITIOYEHBI TpeOOBaHMSA K pe3yNbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeNbHOIl IMporpaMMBI CpeqHero oomero o0Opa3oBaHHs
M DJEMCHTHl COJEpIKaHHs, JOCTHKEHHE KOTOPBIX HE MOXET OBITh NMPOBEPEHO
B paMKaX rocyJapCTBEHHON UTOTOBOH aTTECTAIHH.

! Marepuansl pa3aenoB 1 u 2 BKIIOUYECHBI B (efepalbHy0 00pa3oBaTeNbHYI MPOrpaMMy CpPeJHEro o6Imiero
obpasosanus (IIpuka3 MunnctepeTBa npocsetienus Poceuniickoit ®eaepanun ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHHII B HEKOTOpble NpHKa3bl MuHHCTepcTBa mpocBemeHns Poccuiickoit @Demepammy, Kacaromuecs
(enepanbHBIX 00pa30BaTENBHBIX MPOrPaMM HAYaIBHOTO 00LIEro 06pa3oBaHis, OCHOBHOTO 00IIero 06pa3oBaHus 1
CpeHero o0uero 0opa3oBaHus»).
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Paszgea 1. [lepeuyens npoBepsieMbIX TPeOOBaHUI K pe3yibTaTaM 0CBOEHHsI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

cpeanero ooumero odopazosanusi no BUOJIOI'U

B tabnune 1 npuBenén cocraBnennblii Ha ocHOBeE 1. 8§ I'OC mepeueHb MpoBeEPsIeMBbIX TPEOOBAHKM K METANTPEAMETHBIM PE3yIbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl CPEAHET0 O0IIEro 00pa3oBaHMs.

Tabnuya 1
Kon IIpoBepsiemble TPeOGOBaHMS K MeTANPEAMETHBIM Pe3yJIbTATAM OCBOCHUSI OCHOBHOI1 00pa30BaTe/IbHOM MPOrpaMMBbl CpeIHero
MPOBEPAEMOro o01ero o0pazoBaHus
TpeOOBaHUS
1 ITo3naBaresibHbIe YY /|

1.1 bazoevie nocuueckue deiicmeus

1.1.1 YcTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JUISl CpaBHEHUS, KilaccuuKauy 1 00001eHUs

1.1.2 BhIsIBISIT 3aKOHOMEPHOCTH U IPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBICHHSIX

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

1.1.4 BHOCUTBH KOPPEKTUBBI B IS TEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJILTATOB LIEJSIM, OLIEHUBATh PUCKH MTOCIIEACTBUH 1ETEIbHOCTH

1.1.5 Pa3BuBaTh KpeaTHBHOE MBIIUICHNUE IPH PEIICHUH JKU3HEHHBIX MPOOJIEM

1.2 ba3zoesvie uccnedosamenvckue oeiicmeus

1.2.1 Brianets HaBbIKaMu yueOHO-MCCIIEIOBATEIHCKON U MPOSKTHON JEATEILHOCTH, HABBIKAMU pa3pelIeHus TpooiemM

1.2.2 OBrnaneHue BHUAAMU JACSITEILHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro HMHTEpHpETaldd, MNPeoOpa3oBaHUI0 U MPUMEHEHUIO
B PA3JIMYHBIX YUYEOHBIX CUTYAIMsX, B TOM YHCJIE MPU CO3/IaHUU YUEOHBIX M COIMATBHBIX MPOCKTOB

1.2.3 dopMHUpoOBaHUE HAYYHOT'O TUIA MBIIIICHUS, BIaIeHUE HAYYHONH TEPMUHOJIOTHEH, KITIOYEBBIMU MOHIATUIMH U METOJAMU

1.2.4 BbIsSBISTS MPUUMHHO-CIIEICTBEHHBIE CBSI3U U aKTYaJU3UPOBAThH 33/1a4y, BBIIBUTATh TUIIOTE3Yy €€ pelIeHHs], HAXOIUTh apryMEHTBI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHHUIA, 3a]]aBaTh MApaAMETPhl M KPUTEPHH PEIICHUS

1.2.5 AHanu3upoBaTh MOJYyYEHHBIE B XOJI€ PELICHUS 3aJaud pe3yJbTaTbl, KPUTUYECKU OLICHUBATh HUX JIOCTOBEPHOCTH, MPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBHSX

1.2.6 YMeTh epeHOCUTh 3HaHMsI B TIO3HABATEILHYIO U MTPAKTUUYECKYIO 00IaCTH KU3HEACATEIHHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJAMETHBIX 00IacTei;
OCYHIECTBJISATH I€JICHAIPABJICHHBIN MOUCK NEPEHOCa CPEACTB U CIOCOOOB JeHCTBHSI 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 MPAaKTUYECKMX 3ajady, NPUMEHEHUIO pa3IMYHbIX
METOIOB NIO3HAHUS;
CTaBUTb U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATENBHOCTH U JKU3HEHHBIX CUTYalHsIX;
CTaBUTH MPOOJIEMBI U 33J1auH, JOMYCKAIOIIUE aJTbTEPHATUBHBIC PELICHUS;
BBI/IBUI'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUTHHAIbHBIE TOAXObl U PEILICHMS;
pa3pabarbIBaTh IUIAH PeUICHUs IpoOIeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCS] MaTepUANIbHBIX M HEMaTEepPHAIbHBIX PECYPCOB
1.3 Paboma c ungpopmayueii
1.3.1 Bnaners HaBblkaMu mnoiy4yeHHs HMH(GOpPMAIMM W3 HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTENIBHO OCYILIECTBIATh IOHUCK, aHAJM3,
CHCTEMAaTH3alMI0 U HHTEPIIPETAINI0 HH()OPMAITNH Pa3IUYHBIX BUAOB U POPM MPEICTABICHHS
1.3.2 Co3maBaTh TEKCThl B pa3iW4HbIX (opMmaTax ¢ yuyé€ToM Ha3HaYeHHs MH(POPMALMU M LEJNEBOH aylIUTOPHM, BBIOMpas ONTHUMAJIbHYIO
(dbopMy npeACTaBICHUS M BU3YAIH3aluU
1.3.3 O1eHHBaTh 1IOCTOBEPHOCTD, ISTUTUMHOCTh HH(pOpPMALIHH, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3THYECKUM HOpMaM
1.3.4 Hcnonb3oBate cpeacTBa MH(MOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOIMH B PELIEHUM KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX
U OpraHM3allMOHHBIX 337a4 C COOJIIOJCHHEM TpPeOOBaHMH IPrOHOMUKH, TEXHMKH O€30MacCHOCTH, TUTHEHBI, PecypcocOepexeHus,
IIPAaBOBBIX M ATHYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH
1.3.5 Brnaners HaBbIKaMH pacrio3HaBaHMs U 3aIIMTHI HHPOpPMALMHU, HH(POPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH
2 KommyHukatusubie YY /I
2.1 Oowienue
2.1.1 Ocy1iecTBITh KOMMYHHUKAIMH BO BeeX chepax KU3HU;
BJIAJICTh PA3IMYHBIMH CITIOCOOAMU OOIIEHNSI ¥ B3aUMOJICHCTBHUS
2.1.2 Pa3BEépHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB
2.1.3 ApryMEHTHPOBAHHO BECTH JTHAJIOT
3 PeryasituBubie YY /|
3.1 Camoopzanuzayusn
3.1.1 CamMOCTOATENBHO OCYIIECTBIIATh MO3HABATENBHYIO JIEATEILHOCTD, BBISBISITH NMPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC

3aJa4U B O6pa3OBaTCHLHOﬁ 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 IJIAH PEHICHHS MpoOJeMbl € yYETOM HMMEIONIUXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y NIPEINOYTEHHUI;
JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;
OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMUPOBAHHUIO U MPOSBICHUIO IIUPOKOU IPYIUIMH B pa3HbIX 00J1acTsIX 3HaHUN
3.2 Camoxkonmpo.io
3.2.1 JlaBaTh OLIEHKY HOBBIM CUTYAIMsIM, BHOCUTh KOPPEKTHUBBI B ICSITEIbHOCTh, OLIEHUBATHh COOTBETCTBUE PE3YJIHTATOB LIEJISIM
322 Brnaners HaBblkaMu TO3HABATENbHOW pe(IECKCHMM KaK OCO3HAHMS COBEPIIAEMBIX JEUCTBUH U MBICIUTEIBHBIX TMPOIECCOB,
UX pe3yJIbTaTOB U OCHOBAHMIA;
WCII0JIH30BaTh MPUEMBI pe(pIIEKCUU I OIIEHKH CUTYallluU, BEIOOpA BEPHOTO PEIICHNUS,
YMETbh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEHICHUS IO UX CHUKEHUIO
3.3 OMOUMOHATBHBIN HHTEIUICKT, MPEANoaralonii ¢chOpMUPOBAHHOCTE: CaMOPETYINPOBAHHSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE

MNpUHHUMATh OTBCTCTBCHHOCTH 3a cBOE IIOBCACHUC, CIIOCOOHOCTH AallITUPOBATHCA K 3MOIMOHAJIBHBIM HM3MCHCHHAM U IHPOSABIIATH
FI/I6KOCTI), OBITh OTKPBITHIM HOBOMY, BHYTpCHHeﬁ MOTHBAIuu, BKJIIO‘{aIOHIefI CTPEMIJICHHUEC K JOCTUIKCHHUIO LCJIN U YCIIEXY, OIITUMU3M,
HWHUIIMATUBHOCTh, YMCHUC HeﬁCTBOBaTB, HCXO0Os U3 CBOUX BO3MOXKHOCTEH
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B tabnune 2 npuBenéH cocraBieHHbINH Ha ocHOBE 1. 9.14 uzmenénnoro B 2022 r. ®I'OC nepeueHb NpoBepsAeMbIX TPEOOBAHMIA K PEIMETHBIM
pe3yiibTaTaM OCBOSHHS OCHOBHOM 0Opa30BaTENbHOM MPOrpaMMbl cpefHero oomiero oOpaszoBanus. B Ttabmuie 2 mokazaHo, 4TO TpeOOBaHMS
K TOpeIMETHBIM pesynbraTtam u3 u3MeHéHHoro B 2022 1. ®I'OC sBASAIOTCS MPEEMCTBEHHBIMH W JIETATU3UPYIOT (HOpMYyIUpOBKH TpeOOoBaHMIA
n3 ©®IoC 2012 r.

[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJIbTaTaM COOTHECEHBI C METalpeIMETHBIMU pe3yIbTaTaMu (U3 TaOauibI 1).

Tabnuya 2
Kon IIpoBepsiembie TpeOOBaHUS K NPEIMETHBIM Yposennb Mera- O000ménnbIe POPMYIHMPOBKH TPEOOBAHUIM
NpoBe- | pe3yJibTATAM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM | MpeIMeTHBIX npeaIMeTHBIH K NpeIMEeTHBIM pe3yJbTaTam
psieMoro NPOrpaMMbI CpeHero odmero o0pa3oBaHus TpeOOBaHUH pe3yabTart 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 MpPEJICTABICHUH O pOJH
Ouonocuu B CUCTEME €CTECTBEHHBIX HayK, B (op- 2.1;3.1;3.2 U MecTe OMOJIOTMH B COBPEMEHHON Hay4dyHOU
MHUPOBAaHUU  COBPEMEHHOW  €CTECTBEHHOHAYYHOM KapTUHE MUpA; TOHHMaHUE POJU OHOJIOTHUU
KapTUHBl MHUpPA, B II03HAHUU 3aKOHOB IPUPOJBI B (OpPMHpPOBaHMH Kpyrosopa U (QyHKIHO-
U PEUICHUH >KU3HEHHO BaXKHBIX COLUATbHO-DTUYECKUX, HAJIBHON TPAMOTHOCTH YeJIOBEKa IS PEIIeHUs
SKOHOMUYECKUX, 9KOJIOTMYECKUX npobiem PAKTUYECKUX 3a7a4
YeloBEYeCTBa, a TaKKe B PEIICHUH BOMPOCOB
palMOHAIBLHOTO IIPUPOJIONOIB30BaHUS, B
(dbopMUPOBaHNUN IEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
oOlIeCTBY, UEJOBEKY; O BKIAJE POCCUHCKUX H
3apyOeXHBIX YUu€HBIX — OMOJIOTOB B pa3BUTHE OHO-
JIOTUU
2 Bnaoenue cucmemoii 3nanuii 06 0CHOGHBIX MEMOOaxX bY, VY MII 1.1; 1.2; 1.3; | BnaneHue OCHOBHBIMHM METOAAaMU HAay4YHOTO
HAYYHO20 NO3HAHUA, VCTIONBE3YEMBIX B OMOJIOTHYECKUX 2.1;3.1;3.2 MO3HAHUS, UCIOJIb3yeMbIMH TIpU  OUOJIOTH-
UCCIICIOBAaHUSAX >KUBBIX OOBEKTOB M HKOCHUCTEM (OINH- YECKUX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB
caHWe, UW3MepeHue, IpoBeJeHHE  HaOII0JaeHUI); Y DKOCHCTEM: OINMCAaHHWE, U3MEpPEHHE, Ipo-
crocobaMu BBISBICHUS W OLIEHKH aHTPOIOTCHHBIX BeJicHHE HAOJIOJCHUI;, BBISIBICHHUE U OIICHKA
WU3MEHEHUH B IPUpPO/JIE. AQHTPOIOTEHHBIX U3MEHEHHH B IPUPOJIE
YMeHue  BbIABUTATH  TUIIOTE3bl, IMPOBEPSITH  UX
9KCIEPUMEHTAIBHBIME CPEACTBAMU, (OPMYIHPYS IIETTh
UCCIIeIOBaHMUS, aHAIM3UPOBATh MOJTy4YeHHBIE
pe3yNbTAThI U JEJIaTh BBIBOJIBI.
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Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM YpoBeHb Merta- O000ménHbIE (POPMYJTUPOBKH TPEOOBAHM
NpoBe- | Pe3yJIbTAaTAM OCBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM | NpeIMeTHBIX NpeIMeTHBIH 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
BrisiBneHue 3aBHCHUMOCTH  MEXIy HUCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYUYEHHBIX 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; | ChopmMupoBaHHOCTh CHCTEMBI 3HaHUN 00 00-
KOTOpasi BKIIIOYAET: 1.2.2;1.2.3; IMX OHOJOrMYeCKHX 3aKOHOMEPHOCTSIX, 3a-
OCHOBOII0JIATrAIOLI[He OHoJIOrHYecKHe TEPMHHbI 1.3.1; 1.3.3; 2.1; | xoHax, TeOpUIX
U NOHATHS (KU3HD, KJIETKA, TKaHb, OpTaH, OPraHu3M, BH/I, 3.1.1

TIOTTY SIS, SKOCHCTEMA, OHOLIEHO3, onocdepa;
METa0OJIM3M, TOMEOCTa3,  KJICTOYHBIA  MMMYHHTET,
OnocuHTe3 Oenka, OHOMONMMEPHI, IUCKPETHOCTh, Ca-
MOPETYJISIIHS,  CAMOBOCIIPOM3BE/ICHUE,  HACIICICTBEH-
HOCTh,  W3MCHYMBOCTh,  DJHEPrO3aBHCHUMOCTb,  POCT

U pa3BUTHE);

OHoJIOTHYeCKHUe TEOPHU: KJIETOYHas Teopust
T. llIBanna, M. llnelinena, P. BupxoBa; KiOHajnbHO-
CEJICKTUBHOTO MMMYHUTETA I1. Dpaux,

N.N. MeynukoBa, XpOMOCOMHasi TEOPHUSI HACIIECICTBEH-
HocT T.Moprana, 3akOH 3apOJABIIIEBOTO CXOJCTBA
K. Bbapa, »sBomounonHas  teopus Y. JlapBuHa,
CUHTETHYECKas Teopus 9BOJIIOLINH, Teopus
antporioreHe3a Y. JlapBuHa; Teopus OHOreoleHos3a
B.H. Cykauésa; yuenuss H.W. BaBunoBa — o menTpax
MHOrooOpasust ¥  HPOMCXOXKAEHUS  KyJIbTYypPHBIX
pactenuii, A.H. CeBeprioBa — 0 MyTsX U HaIpaBJICHUAX
sBommonun, B.W. BepHanckoro — o 6uocdepe);

3aKOHbI (ennHOOOpa3Us MIOTOMKOB IIEPBOTO
NIOKOJICHUS], PACLICIUIEHUS] IPU3HAKOB, HE3aBHUCHUMOIO
HacjenoBaHus 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
npeaMeTHbIX
TpeOoBaHUIl

dIrocC

Mera-
npeAMeTHbII
pe3yJbTaT

O000ménHbIE (POPMYJTUPOBKH TPEOOBAHM
K MpeAMEeTHBIM pe3yJbTaTam
u3 ®rocC 2012 r.

HACJIEJOBAHUS IPU3HAKOB W HAPYIICHUS CLEIJICHUS
resoB T. MopraHa; TIOMOJOIMYECKHX psIOB B
HacjencTBeHHoM wu3meHunBoctu H.U. BaBmnosa; re-
HeTuyeckoro paBHoBecus J[x. Xapau u B. BaitnOepra;
3apoapiieBoro cxoxactBa K. bapa; OuoreHeTmueckuit
3akoH J. ['exkens, @. Mioepa);

NPUHLIMIBI (YUCTOTHI TaMET, KOMILIEMEHTAPHOCTH);
npaBuaa (mMunuMmyma lO. JIubGuxa, 3KOIOTHYECKOMH
MUPAMUJIBI YUCENl, OMOMACCHI U DJHEPTHH);

runore3bl (koauepatHoi A.W. OmapuHa, TEpBUYHOTO
oymeona Jx. XompeitHa, wwukpocdep C. Dokca,
pubosuma T. Yek)

Ymenue peuitamsb NOUCKOBBIC ouonocuueckue 3a0alm;
6blABIAMDb npuuunno-cnedcmeeunble céasu MCKIYy
HCCIICAYCMbIMU OMOJIOTHYECKUMH O6’beKTaMI/I,
nponeccamMu U ABJICHUAMMU; ACJIATh BBIBOJAbLI U IIPOTHO3bI
Ha OCHOBAHHWH ITOJTYUCHHBIX PE3YJILTATOB,

cocmaeiamb TCHOTUITMYCCKHUC CXEMbI CKPCIIMBAHUSA I
Pa3HbIX THUIIOB HACJICAOBAHWA IPHU3HAKOB Yy OPraHu3MoOB,
COCTaBJIATb CXCMbI IICPCHOCA BCIICCTB U SHCPIHUU
B OKOCHUCTCMaAX (I_IGHI/I IIMTaHWsA, ITUIINCBBIC CeTI/I)

bY, V¥V

MII1.1;1.2;2.1;
3.1;3.2

CchopMupoBaHHOCTb yYMEHUH OOBSACHATH pe-
3ylbTaThl  OMOJIOTHUECKUX  IKCIIEPHUMEHTOB,
pemaTh 3JeMeHTapHble OMOJIOTHYECKHE 3a/1a91

Ymenue ycmanasenueamsv  63aumoceazsu  mexny
CTpOCHHEM M (YHKIMSIMH: OPTaHOWIOB, KJIETOK pa3-
HbIX TKaHEH, OpraHaMu M CHCTEMAaMH OpraHoOB Yy
paCTeHI/Iﬁ, JKUBOTHBIX W 4YCJIOBCKA; MCKAY OJOTallaMu
oOMeHa BEMIECTB; OJTalmaMH KIETOYHOTO IUKIA H
JKU3HEHHBIX IIMKJIOB OPraHU3MOB; ASTamamMu SMOpHO-
HAJIbHOTO  pa3BUTHS; TCHOTHUIIOM | (DEHOTHUIIOM,
dbenoTunoMm u ¢GakTopaMu Cpenbl OOMTaHUS; TPOIEC-
CaMHU 5BOJIIOIMH,; ABMKYIIMMU CHJIAMH aHTPOINOI'CHE3Aa,

vy

MII1.1.1;1.1.2;
1.3.1; 2.1; 3.1

BianeHne OCHOBONOJIArarOIMMH  TOHATUAMHA
U TPEACTaBICHUSAMH O >XMBOW IpUpoae, €€
YPOBHEBOH ~ OpraHuM3allud ¥  3BOJIOLUY;
YBEpEHHOE  TOJIb30BaHUE  OMOJOTHMYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOMN
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Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM YpoBeHb Merta- O000ménHbIE (POPMYJTUPOBKH TPEOOBAHM
NpoBe- | Pe3yJIbTAaTAM 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 9KOCUCTEM U
IpUcnocoOICHUSIMU K HUIM OPTaHU3MOB
6 Ymenue evioenamo cywyecmeennvie npusnaku: BY, VY MIT 1.1.1; 1.1.2; | ChopMUpOBaHHOCT, ~ YMEHUN  HUCCIIEOBATh
CTPOECHUSI BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT; 1.3.1; 1.3.3; 2.1 | v aHanu3upoBaTh OUOIIOTUYECKUE OOBEKTHI
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, Y CUCTEMbI, OOBSCHATh 3aKOHOMEPHOCTH OHO-
BUJIOB, OMOT€O1IEHO30B, 3KOCUCTEM U Onochepsl; JIOTUYECKHX IMPOLIECCOB U SIBJICHUM; MPOTHO3U-
CTPOCHHSI OPraHOB M CHUCTEM OpraHOB pACTEHUH, poOBaTh IOCJIEACTBUS 3HAYMMBIX OHOJIOTH-
JKUBOTHBIX, YCJIOBCKA,; MMPOLUECCCOB JKU3HCACATCIIbHOCTH, YyeCKUux I/ICCJ‘ICL[OBEIHI/IIZ.
NPOTEKAIOMIMX B OpraHM3Max pacTCHHH, JKHBOTHBIX Bnagenue ymMeHusMM BBIIBUTaTh TMIIOTE3bI HA
1 4CJI0BCKa, OCHOBE 3HAHHMH 00 OCHOBOIIOJIATAIOIIUX OHO-
OHONOTHYECKUX ~ NpOLECCOB:  OOMCHa  BCIICCTB JOTUYECKUX 3aKOHOMEPHOCTSAX UM 3aKOHaXx,
(MeTabonm3m), HHGOPMAIMK U TMPEBPAILCHUS SHEPIUH, 0 TPOHCXOKICHHH ¥ CYIIHOCTH KU3HH,
OpoxeHHs, aBTOTPOGHOTO M TreTepoTpPOpHOro 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, Pa3MHOXKEHHS, CIIeIOBAHHS
WHAMBHUIYATbHOTO Pa3BUTHs OpraHu3Ma (OHTOTeHE3a),
B3aMMOJICHCTBUSI ~ T€HOB, TETEPO3UCa;  ACHUCTBUH
UCKYCCTBEHHOI'O orbopa, CTaOUIIU3UPYIOILETO,
JBUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOPA;
JUIONAaTPUYECKOTO UM CUMIATPUYECKOro  BUIO-
o0pa3oBaHUs; BIMSHMS JIBWKYIIUX CHUJ 3BOJIOLUU HA
reHoOH  TOMYJISIIUN;  TPHUCTIOCOOJICHHOCTH — Op-
raHU3MOB K  cpele  OOUTaHMS,  YepeqOBaHHS
HaIpaBJICHUN 53BOJIOLMHU; KPYrOBOpPOTa BELIECTB H
MIOTOKA SHEPTUH B IKOCHUCTEMAX
7 Cdopmuposannocmo 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, OJHOKJIETOYHBIX 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
npeaMeTHbIX
TpeOoBaHUIl

dIrocC

Mera-
npeAMeTHbII
pe3yJbTaT

O000ménHbIE (POPMYJTUPOBKH TPEOOBAHM
K MpeAMEeTHBIM pe3yJbTaTam
u3 ®rocC 2012 r.

OCOOEGHHOCTH  TIPOIIECCOB  OOMEHa  BEHIECTB U
NpeBpalleHusl JHEPTHMH B KJIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M DHEPreTUYecKOoro oOMeHa,
XeMOCHHTE3a, MHTO3a, Meio03a, OIUIOAOTBOPEHHUS,
pa3BUTHUA U Pa3MHOXKEHUS, HHIWBHUIYaIbHOTO pa3-
BUTUSI  opranm3ma  (OHTOreHe3a), OOpnOBI  3a
CYILIECTBOBaHHUE, €CTECTBEHHOTO otOopa,
BU000Pa30BaHUsl, MIPUCIIOCOOICHHOCTH OPTaHU3MOB K
cpene oOWUTaHUs, BIUSHUS KOMIIOHEHTOB SKOCHCTEM,
AHTPOTIOTEHHBIX M3MEHEHH B OKOCHUCTEMAaxX CBOCH
MECTHOCTH, KPYTOBOpPOTa BELIECTB M MpPEBpaIICHUS
SHEepruu B Ouocdepe

Ymenue UCHOb308aNb COOTBETCTBYIOIIHE
apryMeHTBI, OMOJIOTMUYECKYI0  TEPMUHOJOTHIO U
CHMBOJTUKY JJISl TOKa3aTebCTBA POJCTBA OPraHU3MOB
PAa3HbIX CUCTEMATHYCCKUX Trpynii; B3aNMOCBA3U
OpPraHU3MOB U Cpelbl OOWTAHUS; EJWHCTBA HYeJIO-
BEUECKUX pac; HEOOXOIMMOCTH 370pOBOTO 00pasa
KHM3HU, COXPAHEHHsI pa3HOOOpa3us BUIAOB U IKOCUCTEM
KaK  YCIIOBHS  COCYIIECTBOBAHUA  HPUPOIALI U
YeJI0BEYCCTBA

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 ouenusamv ungopmayuio
Ouonocuueckozo codeprcanusn; VHTEPIPETUPOBATH
TUYECKHE AaCTEKThl COBPEMEHHBIX HCCIICIOBaHUI
B OMOJIOrUH, MEIUIMHE, OMOTEXHOJOTHH; pacCMaTpH-
BaThb  IJIOOAJbHBIC  SKOJOTMYECKHE  IPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLICHHUIO K HUM
COOCTBEHHYIO TIO3UITHIO

by

MIT 1.3; 2.1

ChopMUpOBaHHOCTH COOCTBEHHOH MO3ZHIINH 10
OTHOIICHHUIO K OWOJIOTHYECKON HH(pOpMaIHH,
HOTy4aeMoOil W3 pa3HbIX  HCTOYHHUKOB,
K TTIO0QJIBHBIM ~ HKOJIOTHYECKUM  TpolieMam
U ITyTSM UX PELICHUS
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Pa3znen 2. IlepeyeHnb 3J1eMeHTOB CO/IepP:KaHUS, IPOBEPsieMbIX HA €IMHOM IrocyaapcTBeHHoM 3k3amene no BUOJIOT'UU

B Tabnuue 3 npuBenéH cOCTaBIEHHBIM HAa OCHOBE (enepaibHOil 00pa30BaTebHOM MPOrpaMMbl CpeIHEero o0Iero oopa3oBaHus 1Mo OMOIOTUN
nepeueHb MPOBEPSIEMBIX SJIEMEHTOB COJICP)KAHHS.

Tabnuya 3

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA YpoBeHb nporpamMmsl Hanu4yue naHHOIO 3j1eMEHTA
conepxanus B konupukarope EI'D
NPOULIBIX JET

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

1.1 | CoBpemeHHas OMOJIOTHS — KOMIUICKCHAsI Hayka. bronorudeckne Hayku BY, YV~ +
U u3yyaeMmble HMH IpobOsembl. DyHnaMeHTaJIbHbIC, NPHUKIATHBIE
U TIOMCKOBbIE HAayUYHbIE HCCIIeI0OBaHNs B OMOJIOTUH.

3HayeHue OMOJOTMM B (POPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-
Hay4HOH KapTwHbI Mupa. [Ipodeccun, cBs3aHHBIE C OHONOTHEH.
3HayeHWe OMOJOrMH B TPAKTUYECKOH JAEATENbHOCTH 4YeJIOBeKa:
MEJIMIIMHE, CEIbCKOM X03SHCTBE, MPOMBIIICHHOCTH, OXPaHe MPUPOJIBI

1.2 | KuBble cucTemsl Kak mpeaMer u3ydeHus ouonoruu. CBOMCTBA KUBBIX bY,VVy +
CHUCTEM: €AUHCTBO  XHWMHYECKOTO CcOCTaBa,  JHMCKPETHOCTH
U ILEJIOCTHOCTh, CIJIO)KHOCTb W  YHOPSJOYEHHOCTh CTPYKTYpBHI,
OTKPBITOCTb, caMoOpraHu3anus, CaMOBOCIIPOU3BEACHHUE,
pa3IpaxuMOCTh, U3BMEHUYMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3aluu KUBbIX CHCTEM: MOJIEKYJISPHBIN, KJIETOYHBIH,
TKAHEBBIM, OPTraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOW, IKOCUCTEMHBIN
(6uoreonieHoTHueckuit), Ouochepunii. I[lpoueccel, mpoucxoasIIHe
B KHBBIX cucteMax. OcHOBHbIC pU3HAKHU >kuBOro. XXu3ue kak popma
CYIIECTBOBaHUSI MaTEPUU

1.3 | Merogsl  Owonornyeckod  Hayku. HaOmomenue, wu3MepeHme, BY, VY +/-
9KCIIEPUMEHT, CUCTEMaTH3aIus, memaanams’. TIOHATHE O 3aBUCUMON
U HE3aBUCUMOW InepeMeHHOW. IlnaHupoBaHue  dKCIEpUMEHTA.
ITocranoBka u mpoBepka runore3. HyneBas rumoresa. IlonsTue
BbIOOpPKU M €€ nocToBepHOCTh. Pa30poc B OMOJIOTMYECKUX JTAHHBIX.

? 3j1ech U Janee: P yKa3aHHH y4eOHOrO MaTepuana, H3ydaeMoro Kak Ha 6a30BOM, TaK M Ha yriyGIEHHOM ypOBHE, IPHBOASTCS (hOPMYTHPOBKH U3 (eepaabHOi 06pa3oBaTebHOI
MIPOTpaMMBbI YIITyOIEHHOTO YPOBHSI.
? 311ech 1 j1alee: colepIKaTEeIbHbIE JEMEHTHI, BhIICICHHbIE KyPCHBOM, He OYIyT IpoBepsThes Ha EI'D 2026 r.
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

Haanuue 1anHoro 3JieMeHTa
coaepxxaHus B konupukarope EI'D
NMPONLIBIX JIeT

OI_IeHKa AOCTOBCPHOCTH  IOJYYCHHBIX  PC3YJIbTATOB. HpI/I‘{I/IHBI
HNCKaKCHHA PC3YJIbTATOB 3KCIICPUMCHTA. Tonamue cmamucmuueckoz2o
mecma

Kierka Kak 0noJiornyeckas cucTeMa

2.1

Knetka — cTpykTypHO-(QYHKIIMOHATbHAS €IUHHIA KHBOTO. McTopus
oTKphITUs KiIeTKU. PaboTer P. ['yka, A. JleBenryka. Kinetounas teopus
(T. [lBann, M. lneiinen, P.BupxoB). OCHOBHBIC IOJOXEHHUS CO-
BPEMEHHOH KJIETOYHOW TEOPHH.

MeTonbl MOJEKYJISAPHOW M KIETOYHOM OWMONOTHH: MHKPOCKOIHS,
xpomarorpadus,  anektpodope3,  METOI  MEUYEHBIX  aTOMOB,
Qg depeHnmanbHoe HeHTpUyrupoBaHue, KyJIbTHBHPOBAHUE KIETOK

bY, V¥V

+/—-

2.2

XUMHUYECKUNA  COCTaB  KJIETKM. Makpo-, MHUKpO- U  yasmpa-
MHKpPO3JIEMEHTE. Boma u €€ posib Kak pacTBOPUTENS, pEarcHTa,
ydacTM€ B CTPYKTYPUPOBAaHUM  KIJIETKH,  TEIUIOPEryJISILHU.
MuHepasibHble BeEILlECTBA KIETKH, UX Ouonoruyeckas poib. Poib
KaTHOHOB U aHHMOHOB B KJIETKE.

buonornueckue noiaumepsl. beiaku. AMUHOKUCIOTHBIA cOCTaB OEIKOB.
Crpyktypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa O6enka,
NenTUuaHas CBs3b. BTopuuHas, TpeTW4Has, YeTBEPTHYHASI CTPYKTYPBHI.
Henarypamus. CpoiictBa OenkoB. Kiaccudukanus OenkoB. buo-
Joruyeckre PyHKINN OCIIKOB.

VYTrneBosl. MoHocaxapuisl, Jcaxapubl, OJIUTOCaxapuabl
U nonucaxapuabl. OOmMK TMIaH CTPOEHUS U (PU3MKO-XUMHYECKHE
CBOMCTBA yIJIeBOJI0B. bruonornueckne pyHKINU yIiI€BOIOB.

Jlunuasl. T'mapodunsHO-ruapododHbie cBoiicTBa. Kinaccudukarnus
munuaoB.  Tpurnunepuasl,  GochONUNUAB,  80CKU,  CTEPOUIBL
buonornueckne pynkinuyu aunuaoB. OOmme cBOHCTBa OHOIOTHIECKUX
MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHIO, MOJYIIPO-
HUIIAEMOCTb.

bY, VY

4 .
3nech U najnee: 3HaK «+/—» B crondue «Hannume naHHOTrO 31eMeHTa cojepkaHus B koaudukarope EI'D mponuisix jet» o3Hayaer, 4yTo B KOAU(UKATOPE MPOIUIBIX JET JaHHBINA
JIEMEHT COJIep KaHMs ObLI ITPEJICTaBIICH B IPYTOM 00bEME M/MIIH B MHBIX (POPMYJIMPOBKAX.
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

Haanuue 1anHoro 3JieMeHTa
cofep:xaHus B konupukarope EI'D
NMPONLIBIX JIeT

Hyxnennosslie kucnotsl. JJHK n PHK. CtpoeHne HykIenHOBBIX KHCIIOT.
Hyxneorunsl. Ilpuniun kommiementapHoctu. IlpaBuno Yapradda.
Crpyxrypa JAHK — nBoitnas cnmpans. MecToHaxoxneHune U Ouo-
nornueckue Gpyukuun JJHK. Bunst PHK. ®ynkuuu PHK B knetke.
Ctpoenne Mosekyiabl AT®. Makpospruueckue CBA3UM B MOJIEKYJE
AT®. buonormueckue  ¢ynkuuun  AT®D.  Boccmanosnennvie
nepenocuuxu, ux gynxyuu 6 kiemrxe. Cexeenuposanue /[HK.
Cmpykmypnas — 6uonocusi:  Ouoxumuyeckue u  Ouogusuieckue
UCCIe008aHUsI  COCMABA U NPOCMPAHCHEEHHOU — CMPYKMYpbl
Ouomonexyn

23

Tunsl KIEToK: sykapuoTudeckas U mnpokapuotudeckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00pa30BaHMsI KJIETKH.

Crpoenue nmpokapuoTHdecKkoi kieTku. Kierounasi cteHka OakTepuil u
apxeil. Ocobennocmu cmpoenus 2emepompo@Hou U asmompopuou
npoxapuomuyeckux Kiemoxk. Mecto u poiib IpOKapruoT B OMOLIEHO3aX.
Crpoenrie ¥ (YHKIMOHHUPOBAHME  SYKAPUOTHYECKOW  KIIETKU.
[TnasmaTrueckas MmemOpaHa (TutasMaiemma). CTpykTypa TIa3MaTHIeCcKOn
MeMOpaHbl. TpaHCIIOpPT BEIIECTB depe3 IUIa3MaTHYECKyI0 MeMOpaHy:
naccuBHbIN (auddysus, odneruénnas nudy3ust), akTUBHBIN (nepeuuHblil
U 8MopudHbIL akmusHwil mparncnopm). T1oMyTIpoOHUIIAEMOCTE MEMOPAHBIL.
Pabota Hatpuii-kanmueBoro Hacoca. DHIOIMTO3: MUHOIUTO3, (haroI|To3.
Ox3oruro3. Knerounas crenka. CTpykrypa v (PyHKIIMH KJICTOYHON CTEHKH
pacTeHuii, rprooB.

IMutormazma. Iuto3onb. Ilutockenmer. JIBM)KEHHE IIMTOILIA3MBI.
Opranouapl  kietku. OgHOMEMOpaHHbIE  OPraHOMIBI  KIETKH:
suporuiazmaTuueckast cets (OIIC), anmapar ['onbaku, TU30COMBI, UX
cTpoeHne u (yHKUMU. B3anMOCBS3b OAHOMEMOpPAHHBIX OPraHOUIOB
KieTku. Cmpoenue epanynsipuozo pemuxynyma. Cunmes pacmeopumbix
benxkos. CHUHTE3 KIETOUHbIX MeMOpaH. [nmankuii (arpaHyssipHBbIIT)
SHJIIOMIa3MaTHYeCKU peTukyiayM. CekperopHas (yHKIMS ammapaTa
lNompmxu. Tpancnopr BewiecTB B KIETKE. Bakyoinu pacTUTENBHBIX
kieTok. Knerounsiii cok. Typrop.

bY, VYV

+/—
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

Haanuue 1anHoro 3JieMeHTa
cofep:xaHus B konupukarope EI'D
NMPONLIBIX JIeT

[TomyaBTOHOMHBIE OPraHOU B! KIETKU: MUTOXOHIPHHU, TIIACTHUIBI.
Crpoenne u (QyHKIMM MUTOXOHAPUH U TacTun. Ilepsuunuvie,
6MOPUUHBIE U CTIOJICHBIE NIACMUObL POMOCUHMESUPYIOWUX IVKAPUOM.
XJ10pOIIIAaCThl, XPOMOILIACTHI, JIEHKOMIACThI BHICIIUX PACTEHHH.
HememOpannsle  opranounasl  kietku  CrpoeHne H  (QyHKIUH
HEeMEMOpaHHBIX OPraHOMIOB KJIETKU. Pubocombl. Mukpoguramenmol.
Mpimeynsie knetku. MukporpyOouku. Knetounsiii nentp. CtpoeHwme
U JBWKEHUE >XTYTUKOB M pECHHYEK. MUKpPOTPYOOUKH LUTOILIA3MBI.
Llentpuons.

SAnpo. OOGomouka smpa, XpoMaTHH, KapuOIUIazMa, SIAPBIIIKH, WX
cTpoeHue M QyHKOMM.  HOepuviii  Oenko@vllli  MAMPUKC.
IIpocmpancmeennoe pacnonodxcenue XxpoMocom 6 unmepgpasHom sope.
benku xpomaTuHa — TUCTOHBI.

Knerounsie BritoueHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIIETOK
DYKapUOT (PACTUTEIHHOM, JKUBOTHOU, TPUOHO)

24

AcCCUMMIISIMSA M TUCCUMMIISIMS — IBE€ CTOPOHBI MeTabonu3ma. THrbl
oOMeHa BemiecTB: aBTOTPO(HBIM W reTepoTpodHBIH.  YdacTue
KHCJIOpo/a B OOMEHHBIX Mpoleccax. DHEpreTuueckoe odecrnedyeHne
kiaetku: npeBpameHne AT®D B oOMeHHBIX mporeccax. Pep-
MEHMAmMuGHbIll  Xapakmep peakyuil KIemoyHo20 Memadonu3ma.
@epMeHThl, HMX CTPOEHHWE, CBOMCTBA U MEXaHHU3M JICHCTBHUS.

Kogpepmentsl.  Otanuuss ~ ¢GepMEHTOB  OT  HEOPraHWYECKHUX
KaTaJIn3aToOpoB. benku-akTuBaTopsl 1 OENKU-UHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTU (DEPMEHTATHBHBIX PEAKIMHA OT PpPa3INYHBIX
bakTopoB.

IlepBUYHBIN CHHTE3 OpPraHUMYECKUX BEIIECTB B KileTKe. POTOCHHTES.
CgeroBast 1 TeMHOBas (a3bl. [IpogyKTHBHOCTH oToCHHTE3a. BrinsiHue
pa3nnyHbIX  (AKTOPOB Ha  CKOPOCTh  (HOTOCHHTE3a. 3HAuYeHUe
dborocunHTE3A.

X eMOCHHTE3. Pasnoobpasue OP2aHU3MOB-XEMOCUHMEMUKOB.
Humpuguyupyrowue o6axmepuu, oicerezobakxmepuu, cepooakxmepuu,
6000poOHble bakmepuu. 3HAUEHUE XEMOCHHTE3A.

bY, VY
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AnaspoOHble opranu3Mbl. Bumer Opoxenus. IlpomykTel OposkeHuUs
U UX HCIOJIb30BAHKUE YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U BO30OYAUTETH OOJIE3HEH.

AdpoOHBIE ~ OpraHU3MBL.  JTambl  JHEPreTHYECKOro  OOMeHa.
[MoaroroBuTenbHBIN dTan. [ MTUKONMHM3 — OECKUCIOPOHOE paCIICTICHUE
TJTFOKO3BI.

buonoruueckoe oOKuClIeHHWE, WIM KJIETOYHOE JAbIxaHue. Pounb
MHUTOXOHJIPHI B MpoIeccax OUOIOTUUECKOT0 OKUCICHUs. [Jukiuueckue
peaxyuu. OxucnutensHoe (ochopunupoBanue. [IpeumyiecTa
a’pobHOTO  TyTH  OOMEHa  BEHIECTB  Meped  aHa’POOHBIM.
O PeKTUBHOCTH IHEPTETUIECCKOTO0 0OMEHA

2.5

Peakuyu matpuuHoro cuHTe3a. llpuHIMD —KOMIUIEMEHTapHOCTH
B peakuMsIX MaTpU4YHOIO CHHTe3a. Peanmus3anust HacieICTBEHHOM
uHpopmanuu. ['eHeTnyecknii Kox, ero cBoiictBa. TpaHckpumuus —
MaTpUYHbBIN CHHTE3 PHK. [TpunIUTIBI TPAHCKPUIILINU:
KOMIUIEMEHTApHOCTb,  AQHTUIAPAJUIEIBHOCTb,  ACUMMEMPUYHOCHb.
Tpancasuus u e€ stansl. Yuactue TpancnopTHeix PHK B Ounocunrese
Oenka. YcnoBus 6nocunaTe3a Oenka. KogupoBanue aMuHOKHCIOT. Poitb
pubocom B OMocHHTE3€e OenKa.

Opranuzanus Te€HOMa Yy TPOKApHOT M dyKapuoT. Perynauus
aKTUBHOCTH T€HOB Yy THpokapuotT. [unomesza onepona (P. Kaxoo,
JK. Mono). Perynsamust oOMEHHBIX MpOLECCOB B KieTke. KieTounsrii
TOMEOCTa3.

Bupycel — HekneTouHble (OpMBI KU3HUM U OOJIMraTHbIE Mapa3uThl.
CrpoeHne TpoCTBIX M CIOXKHBIX  BUPYCOB,  pempogupycos,
Oakteprodaros.

Bupychble 3a0osieBaHUsl 4enoBeKa, >KUBOTHbIX, pacteHuil. CITN/L,
COVID-19, coyuanvusie u meouyunckue npoobiemol

bY, VY
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2.6

Krnerounslii nuki, ero mepuoisl U perymsuus. MHTepdpaza u MUTO3.
OcobeHHOCTH TpolieccoB, MpoTekarouux B uHTepdaze. [loaroroska
KJIeTKH K geneHuto. Ilpecunrernueckuili  (IOCTMUTOTUYECKHUI),
CHUHTETHUYECKUH M MOCTCUHTETHYECKHH (IPEMUTOTHYECKUI) MEePHOAbI
UHTEP(Aa3HI.

Marpuunsiii cunte3 [IHK — permnukanus. [lpuHuunsl pennukanun
JHK: KOMIIJIEMEHTapHOCTb, ITOJTyKOHCEPBATUBHBIN CUHTE3,
aHTUnapamuieabHocTh. Mexanusm pemtukamuu JIHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepul u menomepasa. XpoMOCOMHBIN HAOOP
KJIETKH — KapuOoTHUI. JIMIJIOUAHBIM U raruionIHblii HA0Ophl XPOMOCOM.
I'omonornuneie XxpomocoMsl. [10710BBIE XPOMOCOMBI.

Jenenne kinetkn — muto3. CTaauu MHMTO3a U NPOUCXOIALIUE B HUX
npoueccsl. Tunsl MmuTo3a. Kapnokunes m nurtoknHes. buosornueckoe
3HaUeHUe MuTo3a. Peeyrayus mumomuueckoco yuxkia Kiemku.
IIpoepammupyemas knemounas 2ubeib — anonmos.

DYyHKYUOHANIbHASA 2EHOMUKA

bY,VV

+/-

Oprann3m Kak 0M0JIOTHYecKasi CHCTEMA

3.1

OI[HOKJIGTO‘-IHBI@, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OpraHnU3MBbI
¥ MHOTOTKAHEBbIE OPTaHU3MBI.

@opMbl  pa3MHOXKEHHUSI  OPraHU3MOB: Oecronoe  (BKItOUast
BETETaTUBHOE) M T0JIOBOE. Buapl 0ecrnoioro  pa3MHOXKEHUS:
MOYKOBaHUE, CIIOPYJIIAIMS, pparMeHTalus, KJIOHUPOBAHHUE.

[TonoBoe pasMuoxenue. IlomoBble KIETKH, WKW TameTbl. Meiios.
Cranuun wmeitoza. IloBegenue xpomocom B Meinoze. Kpoccunrosep.
buonornyeckuii cMpIci MeH03a M MOJIOBOrO mpouecca. Melo3 u ero
MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pasuthe. ['ameroreHe3 y >KMBOTHBIX. [losoBbie
xene3pl. O0pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK. CriepMaToreHe3 u
OOTEHE3. Ctpoenue MOJIOBBIX KJIETOK. Omioa0TBOpEHNE
U 3MOpHOHANBHOE Pa3BUTHE KHUBOTHBIX. CIOCOOBI OMIIOIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

bY,VV
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WunuBuayanbHoe  pa3BUTHE  OpraHu3moB  (oHToreHe3). Craauum
MOpUOreHe3a XKUBOTHBIX (Ha mpuMepe Jrymku). Jpobnenue. Tunw
OpoobeHusl. Ocobennocmu ~ OpobaeHusi Yy MIAEKORUMAIOWUX.
3apoJbIlIeBbIE JIMCTKU (TacTpyJisilus). 3akjaJka OpraHOB M TKaHEH
U3  3apOJBIIIEBBIX  JIMCTKOB.  B3amMHOEe  BIMSAHME  4YacTeu
Pa3BUBAIOLIETOCS 3apojbllia (3MOpUOHANIBHAS WMHAYKIUS). 3axiaoka
NIaHa — CMPOEHUs  JHCUBOMHO20 KAK — pPe3yIbmam  Uepapxuieckux
g3aumooelicmeuli 2enos. BrnusHue Ha HSMOPHUOHAIBHOE pa3BUTHE
pas3InYHBIX (PAaKTOPOB OKPYIKAIOLIEH CPEIbL.

Poct u pa3ButHe KMBOTHBIX. IlOCTOMOpPHOHANBHBIN MEPUOL.
[Ipsmoe w HempsiMmoe pa3Butue. PasButne ¢ metamopdoszom
y OECMO3BOHOYHBIX W TI03BOHOYHBIX JKMBOTHBIX. buonorniyeckoe
3HaYCHUE MPSIMOrO0 M HENPSMOrO Ppa3BUTHS, HX PACIPOCTPAaHCHHE
B mnpupoge. Tumsl pocTta >KMBOTHBIX. PaKTOpbl PETyJALMU pOCTa
KHUBOTHBIX M denoBeka. CTaauum NOCTIMOPUOHATIBHOIO Pa3BUTHUS
y JKUBOTHBIX U 4yesioBeKka. Ileproabl oHTOreHe3a yenoBeka.
PasmHoxenue u pazputue pacrenuil. 'amerodur u cnopodur. Meiios
B KM3HEHHOM LUWKJe pacteHuil. OOpaszoBaHHE CHOp B Tpoliecce
Meio3a. ['amerorene3 y pactenuil. OmIOAOTBOPEHHE U pa3BUTHE
pacTUTEIbHBIX OPraHU3MOB. /[BOMHOE OIIOIOTBOPEHHUE y LIBETKOBBIX
pacrenuii. OOpa3oBaHHe W pa3BUTHE CEMCHH. MexaHusmvl pe2ynsiyuu
OHMO2eHe3a Y pacmeHuul U HCUBOMHBIX

3.2

HUcmopus cmanoeénenus u pazeumus ecenemuku xkax Hayku. OCHOBHbIE
TEHETUYECKHUE TOHATHS W CHUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBEI,
alyenbHblE TEHbI, albTCPHATUBHBIC MPU3HAKH, JOMHHAHTHBIN
U PEIECCUBHBIN MpPHU3HAK, TOMO3UI0Ta, TE€TEPO3UTr0Ta, YUCTAs JIMHUS,
ruOpunbl, TreHOTHN, ¢eHoTun. OCHOBHBIE METOAbl T'E€HETUKH:
TUOPUAO0TIOTHUECKHM, TUTOTOTUIECKHI, MOJIEKYIIIPHO-T€HETUIECKHI

bY, VY
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33

Monorubpunnoe ckpenuBanue. [lepBpiii 3ak0oH MeHaens — 3aKoH
eauHooOpa3usi ~ THOPUIOB  MEPBOTO  IOKOJICHHS. ITpaBuiio
JOMUHHMpOBaHUA. BTopoil 3akoH MeHaenss — 3aKOH pacIleruIeHUs
MPU3HAKOB. Huronoruyeckue OCHOBBI MOHOTHOPHUIHOTO
cKkpemuBaHus. ['unore3a 4MCTOTHI raMeT.

AHanusupyroliee — ckpemiuBaHue.  IIpoMexyTouHbII  Xapakrep
HacJe0BaHUS. Pacmiennenne  mpu3HAKOB — OPU HEMOJHOM
JIOMUHUPOBAHUHU.

Jurunbpugnoe ckpemmBanue. Tpertuid 3akoH MeHnmenss — 3aKOH
HE3aBUCUMOI'O HAacJeI0BaHUs MPU3HAKOB. llUTOmornyeckre OCHOBBI
JUTUOPUIHOTO CKPELUBAHUSI.

CueruienHoe  HacienoBaHue mnpu3HakoB. PabGotrel  T. Moprana.
CueruieHHOE HAcJIeJOBaHUE TIE€HOB, HAPYUICHUE CLEIUICHUS MEXIY
reHaMu. XpoMOCOMHasi TEOpUsI HACIIEICTBEHHOCTH.

I'enetnka moma. XpPOMOCOMHBIA MEXaHU3M OIPEACICHUS TMOoJa.
AyTOCOMBI U IIOJIOBBIE XPOMOCOMBI. ["'OMOraMeTHBIN M reTeporaMeTHbII
nos. ['eHernueckas CTpykTypa MOJIOBBIX XpomocoM. HacnenoBanue
MPU3HAKOB, CLIETIJICHHBIX C MOJIOM.

'enotun kak unenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE
neiictBue TeHa. MHOKECTBEHHBIM — aiuienusM. Bzaumoodeiicmesue
Heannenvuvix 2enos. Komnaemenmaprnocms. Inucmas. llonumepust

bY,VV

+/—

3.4

BsaumoeiicTBue TeHOTHNIA U cpeabl mpu (POPMUPOBAHUU (DEHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHBIE U KOJTMYECTBEHHBIE PU3HAKY.
Buibl i3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACTIEICTBEHHAS.
MomudukanonHas W3MEHYMBOCTh. Poib cpeabl B (popMupoBaHUU
MOAM(UKALMOHHOW  M3MEHYMBOCTH. Hopma peakimu  npu3HaKa.
Bapuammonssrit psin u BapuaionHas kpusas (B. Morancen). CBoticTBa
MOIU(PHUKAITUOHHON N3MEHUUBOCTH.

['eHoTHIIMUECKAs W3MEHYHUBOCTb. CaoiicTBa TEeHOTUIHYECKOU
WU3MEHYMBOCTH. BBl TEHOTUITMYECKON M3MEHUMBOCTH: KOMOMHATHBHAS,
MYTallMOHHAsI.

bY, VY
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KomOunHaTuBHAsT M3MEHUMBOCTh. MeEW03 U TMOJIOBOW TMPOIECC — OCHOBA
KOMOMHATHUBHOI HM3MEHYHUBOCTH. POJIb KOMOHMHATHBHOM H3MEHUYHUBOCTH
B CO3JIaHMH T€HETUYECKOTO pa3Ho00pa3us B Mpe/Iesiax OJHOTO BUA.
MyTanuoHHass U3MEHYMBOCTb. BUIbI MyTalmii: r€éHHbIE, XpPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W HHIYIUPOBAaHHBIE MyTallMu. SnepHbie
U LuToIUiazMarnyeckue mMyrtanuu. CoMaTnyeckue M TMOJIOBBIE MYTallUU.
[IpyurHbl BO3HMKHOBEHHA MyTanui. MyTareHbl W HUX BJIMSHUE Ha
OpPraHU3MBL.  3aKOHOMEPHOCMU — MYMAYUOHHO20  npoyeccd. 3aKOH
TOMOJIOTUYECKMX  PSIAOB B HACJIEACTBEHHOM  HM3MEHUYHMBOCTH
(H.W. BaBuiioB). BresoepHas usmeH4usocmy u Hac1e0CmeeHHOCb

3.5

Kapuotun wuenoBeka. Meoicoynapoonas npozspamma ucciedo8aHus
2eHoma  4Yenoseka. MeToapl  M3yYEHHMs] TEHETUKH  4ellOBeKa:
Te€HEaJTOTHICCKUN, OJIM3HEI[OBBIA, IIMTOTCHETUYECKH, TTOMYJISIIHOHHO-
CTATUCTUYCCKHM, MOJIEKYJISIPHO-T€HETHUECKU. Cospemennoe
onpeoeieHue 2eHOMUNA: HNOTHOLEHOMHOE CeKBeHUPOBAHUE, 2eHOMU-
nuposauue, 8 mom ducie ¢ nomowvto IIL[P-ananuza. HacneactseHHble
3a00eBaHusl YeJIOBEKa. | €HHbIE W XpOMOCOMHBIC OOJIE3HH YeJIOBEKa.
bonesnu ¢ HacneaCcTBEHHON MPeapacioNoKEeHHOCThIO. 3HaYECHUE M-
[IMHCKOM TEHETUKH B TPEAOTBPAICHUW M JICYCHUH TE€HETUYCCKUX
3a0osieBanmii yesmoBeka. CTBOJIOBBIE KICTKH

bY,VV

+/—

3.6

JlomecTukanuss U cenekuus. 3apOoXkICHUE CEJNCKIUU M JOMECTUKALUU.
VYuenne H.W. BaBunoBa o meHTpax MpPOMUCXOXKAEHHS M MHOrooOpasus
KyJbTYpPHBIX pacTeHuid. Ponb cenekuuyu B CO3JaHMM COPTOB PACTEHHI
Y opoJ; KUBOTHBIX. CoOpT, mopoaa, MITaMM. 3aKOH TOMOJIOTHYECKUX
pAOB B HacheACTBeHHOW m3MeHunBocTd H.M. BaBuioBa, ero 3HaueHue
JUISL CEJIEKIIMOHHON paboTHI.

Metonapl ceneKImoHHOW paboThl. MCKyCCTBEHHBIM OTOOP: MacCCOBBIM
Y MHIWBHUyalbHBIA. DTalbl KOMOMHAIIMOHHOW cenekiuu. VcnbiTanue
npou3BoJuTeNell Mo MmoToMcTBY. OTOOp MO TE€HOTUITY C TMOMOIIBIO
OLIEHKM (EHOTHIIa TOTOMCTBA W OTOOp MO TEHOTHIy C TOMOIIBIO
ananmza JIHK.

bY,VV
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HcKyccTBeHHBIM MyTareHe3 KakK METOJ  CEJIEKIIMOHHOW pPaboThI.
PagnanvoHHbld M XUMHUYECKMHA MYTareHe3 Kak MCTOYHUK MYyTaluid
y KyJbTYpHbIX (OpM OpraHu3MOB. Hcnonvzosanue 2eHOMHO20
pedakxmuposanus u memoooe pexomournanmuvix JJ{HK ona nonyuenus
UCXO0O0H020 Mamepuaa 0s celeKyuu.

[lomyuenne MOJIUIUIOUIOB. BuyTtpusunosas THOpUAN3ALIHSL
bruskoponcTBeHHOE CcKpeliuBaHue, Wid HHOpuaMHT. HepozjctBeHHOe
CKpeIllMBaHUe, WM ayTOpumuHr. [eTtepo3uc © €ro MPUYMHBL
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas ruOpuan3aiys.
[Ipeomonenne Oecruionust MEXBUAOBBIX — THOPUIOB. Jocmuoicenus
ceneKyuu pacmeHull U HCUBOMHbIX

3.7

OOBEKTHI, UCTIONB3YEeMbIe B OMOTEXHOJOTHH, — KJIIETOYHBIE M TKAHEBEIE
KyJbTYpPbl, MHUKPOOPTaHHU3MBI, HX XapaKTEPUCTHKA. TpaTuIMOHHAS
OMOTEeXHOJOTHS:  XJieOOomeueHue,  MOMy4YeHHe  KHUCIOMOJIOYHBIX
MPOAYKTOB, BHUHOJENHE. MHUKpoOHONIorHIeckuii cuHTe3. Obvexmbl
MUKPOOUONO2UYECKUX MEexXHONI02UU. IIpoussoocmeo benxa,
amuHokuciom u  eumamunos. VICKyCCTBEHHOE  OIUIOJIOTBOPEHHUE.
Pexoucmpykyus suyexniemox u KIoHupoeauue dcugomuulx. Memoo
MPAHCNIaHMAYUU 10ep KIemox.

XpoOMOCOMHAsi M T€HHas WUHXKEHEpHs. McKyccmeeHnHwll cummes 2eHa
u  Kowcmpyupogauue  pexkomounanmuwvix  JIHK. — JJocmuoicenus
U nepcneKxmusbl XpOMOCOMHOU U 2eHHOU uHiceHepuu. Meouyunckue
buomexnonozuu. Flcnonv3osanue cmeoniogvlx Kiemox

bY,VVY

Cucrema 1 MHOroo0pasue OpraHu4ecKoro Mupa

4.1

buonoruueckoe pasHooOpazue opraHm3amMoB. CoBpeMeHHash CUcTeMa
OpraHWYecKoro wmwupa. lIpuHIUIBI KiIacCUPUKANUKA OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKUE TPYIINBI OPTaHU3MOB.

OcoOCHHOCTH CTPOCHUSI U KU3HEIEATETHHOCTH OJHOKJICTOUYHBIX
OpPTaHW3MOB. baktepun, apxeu, OJTHOKJIETOYHBIE I'pUOBI,
OJIHOKJICTOYHBIC BOJOPOCIH, JPYrHe TPOTHCTHL. KoJloHHAIbHBIC
OpraHusMbl. J[BHKEHHE OJHOKJICTOYHBIX OPraHM3MOB: amMEOOMTHOE,

bY, VY
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KT'YTUKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHU3MOB.
PaznpakxuMoCTh Yy OTHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI.

4.2

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

bY,VVY

+/—-

4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHuld. OyHKIUU OpraHOB
u cucrem opraHoB. Kapkac pacrteHuii. /[BH>Ke€HME MHOTOKJIETOYHBIX
pacTeHuii: Tponu3Mbl U HacTUU. [lormomenre Boabl, yriIEKUCIOro ra3a
W MHHEpPAJbHBIX BEUIECTB pAcCTEHUsSMH. JIpIXaHWe pacTEeHMIl.
Juddy3us razos uepes MOBEPXHOCTb KIETKH. TPpaHCHOPTHBIE CUCTEMBI
pactenuil. Beinenenue y pacteHuil. 3ammra 'y MHOTOKJIETOUYHBIX
pacrenuii. Kytukymna. CpeacTBa macCUBHOM UM XUMHUYECKOW 3alllMTHI.
DUTOHITHU L.

PaspgpaxxuMocTte U peryimsiuus |y OpraHusmMoB. PazapaxumocTtb
U PEryJsilus Y MHOTOKIIETOUHBIX pacTeHUuil. Pocmosvle éewjecmea u ux
3HaueHue

bY, VYV
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4.4

MHOTroKJIeTOUHBIC JKUBOTHBIC. B3aMMOCBs3b YacTeii MHOTOKJICTOYHOTO
opranu3ma. TkaHu, OpraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOIO
oprauu3ma. Opranu3m Kkak eauHoe 1enoe. I'omeocra3. Tkanu
JKMBOTHBIX M 4YeJIOBeKa. THIBI JKMBOTHBIX TKaHEH: SIHTEIHANIbHASA,
COCIMHUTENbHAsA, MbIlIeyHas, HepBHas. (OCOOEHHOCTH CTpPOCHHS,
(GYHKIMH ¥ pacroyio’keHNs TKAHEH B OpraHax >KUBOTHBIX M YeJIOBEKa.

bY,VV

+/—-

4.5

Oprasbl U CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIUU OPraHOB U CUCTEM
opraHoB. Omopa Tena opraHu3moB. CKeneTbl OJHOKJIETOYHBIX
M MHOTOKJIETOYHBIX >KUBOTHBIX. Hapy>KHbBIII M BHYTPEHHHI CKEJeT.
CrpoeHue u Tl COeAUHEHUS KOCTEH.

JIBukeHre MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTaHWe >KMBOTHBIX.

bY,VV

+/-
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coaepxxaHus B konupukarope EI'D
NMPONLIBIX JIeT

[lutanue MO3BOHOYHBIX >KMBOTHBIX. JlpiXaHwe XWUBOTHBIX. KokHOE
neixanue. XKabepHoe u J1ErouHoE IbIXaHUE.

JlpIxaHWe TMO3BOHOYHBIX MUBOTHBIX. OBOJIOLHMOHHOE YCIOXHEHUE
CTpPOEHHUs JETKUX MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cucTema
yenoBeka. MexaHu3M BEHTHIIALMH JETKUX Y TITUIl U MJICKOMUTAIOINX.
TpancnopT BewecTB y opraHu3MoB. TpaHCIIOPT BEIIECTB Y JKUBOTHBIX.
KpoBenocnas cucrema u e€ opradsl. KpoBeHocHas cucrema
MO3BOHOYHBIX >KMBOTHBIX. Kpyru kpoBooOpaleHus. DBOMIOIMHOHHBIC
YCIOKHEHUS  CTPOEHUS  KPOBEHOCHOM CHCTEMBI  IMO3BOHOYHBIX
JKUBOTHBIX. Bblienenue y opraHu3MoB. BeiieneHue y >KHUBOTHBIX.
CokparurenbHble Bakyonau. Opranbsl BoieneHus. CBs3b MOJOCTH Tejla
C KpPOBEHOCHOW W  BBIICIHUTENBHON cHCTEeMaMH. Bbinenenue
Yy TO3BOHOYHBIX >KMBOTHBIX. 3aIATAa Y MHOTOKJIETOYHBIX >KMBOTHBIX.
[TokpoBbI M X TPOU3BOAHBIE.

Pasmpaxumocte ¥ peryisiiusg |y OpraHusmoB. PaszipaxuMmocTsb
Y OJTHOKJIETOYHBIX OPTaHU3MOB. TakcUChI. Pa3apakuMocTb U perymsus
Yy MHOTOKJIETOUHBIX pacTeHui. POcTOBBIE BellecTBa U UX 3HAUCHUE.
HepBHast cuctema u peduieKTOpHasl Peryiisiius y MHOTOKJIETOYHBIX
KUBOTHBIX. OTHensl TOJOBHOTO MO3ra IO3BOHOYHBIX KMBOTHBIX.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHHE  CTPOCHHMSI  HEPBHOM  CHCTEMBI
y )KUBOTHBIX.

Paspabomxa  ancopummos u  npoepamm  0na  3¢hghexmusnoii
@yHKYUOHANBHOU aHHomayuu 2eHOMO8, MPAHCKPUNTNOMOS,
npomeomos, Memabo10M08 MUKPOOP2AHUIMOB, PACHEHU, HCUBOMHBIX
U Yenogexa.

OpraHusm 4Yej0BeKa U ero 3/10pOBbe

5.1

Opranbl ¥ CHCTEMBI OpraHoB uejoBeka. HepBHas cucrema u e€
otnensl. Pednexc u pedaexropHas nyra. besycioBHbIE U yCIOBHBIE
pednekcel. ['yMopanmpHas perynsuus ¥ DHAOKPHUHHAs CUCTeMa
JKUBOTHBEIX M u4enoBeka. JKemessl BHHOKpHHHOﬁ CUCTEMBI HN HUX

bY,VV
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TOPMOHBI. [eiicTBue TOPMOHOB. B3anmocss3b HEpPBHOI
U DHJIOKPUHHOM cucteM. [ unotanamo-runodusapHas cuctema

52

3ammra opranuzMa oT Oosie3Hedl. MIMMyHHasi cucTeMa YeloBeKa.
Kierounsrii U TYMOpPAJIbHBIN MMMYHUTET. Bpoxnéunsii,
npruoOpeTéHHBIN crienn(UIeCKUid UMMYHUTET. Teopus KIOHAIbHO-
cenekmusrnoco ummynumema (I1.9paux, D@.M.bepnem, C.Tonecasa).
BocnanurenbHble  OTBETHI  OpPraHuU3MOB.  Poib  8p0d#COEHHO20
UMMYHUMema 8 pa3eumuu CUCEeMHbIX 3a001e8aHUl

bY,VVY

53

KpoBenocHas cucrema u eé€ opransl. Cepale, KpOBEHOCHBIE COCY/IbI
u kpoBb. Kpyru kpoBooOpamienus. Pabota cepana u e€ perynsmus

bY,VV

54

Hpixanue dvenoBeka. Juddy3us ra3oB yepe3 MOBEPXHOCTh KIIETKH.
JpixaTenpbHasgs cuctema 4enoBeka. JlpixarenbHas MOBEPXHOCTD.
Perynsius geixanus. JlprxarenbHbie 00BEMBI

bY,VVy

5.5

[IumeBapurensHas cucteMa 4enoBeka. OTIeabl NMUIIEBAPUTEIBHOTO
TpaKTa. [TumeBapuTenbHbIC JKEJIE3bl. BuyTtpunonoctaoe
W BHYTPHUKIICTOYHOC NUIICBAPCHUC.

bY, VY

5.6

[TokpoBbl 1 ux npousBoansie. Opransl BoiaeneHus. [louku. Ctpoenue
U (yHKIMOHUpOoBaHUe HedpoHa. OUIBTpaIUs, CEKpeLuss U 00paTHOE
BCaChIBaHHUEC Kak MEXaHU3MBbI pa6OTBI OpraHoB BBIACIICHUS.
OO6pa3oBaHre MOYH Yy YeJIOBEKa

bY,VVY

5.7

JIB>xkeHUe YelioBeKa: MblleyHasi cuctema. CKeleTHbIEe MBIl U UX
pabota. CTpoeHHE U TUTIBI COSTUHEHUS KOCTEH

bY, VY

Teopus 3Bosronnu. Pazpurne xu3Hu Ha 3emiie

6.1

OpomouronHast teopus Y. [apeuna. [lpennochuiki BO3HUKHOBEHHS
napBuHM3Ma. JKn3Hb U HayyHas AestenbHocTh Y. JlapBuHa.
JBwkymue cunbl dBomOnMKA  BUAOB 1o Y. JlapBuHy (BBICOKast
WHTEHCUBHOCTb  Pa3MHOXEHHUS ~ OpPraHM3MOB,  HAaCIEICTBEHHas
W3MEHYHMBOCTh, OOphOa 32  CYIIECTBOBAaHHWE,  €CTECTBEHHBIN
U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne  cuHTeTHUecko  Teopunm  sBomonmu  (CTD).

bY,VV
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Heiimpanvnas meopusa 26omoyuu. Cospemennas 2680110UUOHHASA
buonoeus. 3HAUYEHUE SBOJIOIUOHHON Teopuu B (HOPMUPOBAHHUU
€CTECTBEHHOHAYYHOU KapTUHBI MUpPa

6.2

[Tonmynsauus kak ayeMeHTapHas equHuLa sBosoumu. CospemenHvle
Memoobl  OYEeHKU 2eHemU4ecko20 pasHooopasus u  CmMpyKmypbl
nonynayuu. VI3MeHeHne reHo(OHIA MOMYJSIIHMU Kak 3JIEMEHTapHOe
9BOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTHuYecKoro pasHoBecus Jx. Xap-
v, B. BaitnOepra.

DeMeHTapHbIC (bakTopsI (mBMKyIIHE CHJTBI) ABOJTIOIUH.
Mytauuonnsiii npouecc. KoMmOuHaTHBHasT W3MEHYUBOCTH. Jlpeiid
TeHOB — CIIy4yailHble HEHalpaBJIEHHblE M3MEHEHUs 4acTOT ajJiesei
B momymsiuusax. Oddekr ocHoBartens. Murpamuu.  M3omsamus
HOMYJISAUI: Teorpaduueckas (IPOCTPaHCTBEHHAs), OMOJOTHUYECKast

(penpoayKTHBHAS).
EctecTBenHbIii 0TOOp — HampaBsitonuii (aktop sBomonun. Oopmer
€CTECTBEHHOTO orbopa: JIBYDKY AT, CTaOWIIN3UPYIOLIHIA,

paspbIBatomuii (qu3pynTuBHEI). [TonoBoii oT60p.
[IpucnocoOIeHHOCT, OPraHU3MOB KaK pPe3yJIbTaT MHUKPOIBOIIOIUH.
BoO3HHKHOBEHHE TIPHUCIIOCOOJICHUN Yy OpraHu3MoB.  ApomMopdo3bl
u uaunoaxantanuu. [Ipumeps! npucnocobiaenuii y opranu3mon. OTHO-
CUTENIbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykrypa. BumooOpasoBaHue Kak pe3yabTaT
MUKPOIBOTIOIMH. M3omsius — KiIro4eBoi (akTop BHI000pA30BAHMSL.
[Tyt 1 cocoObl BUAO0Opa30BaHUs: ajionarpuueckoe (reorpaduuec-

Koe), CUMIATPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE»
(monmurmonau3anus, TuOpuaAn3anus). JITUTEeTbHOCTh SBOIOMMOHHBIX
IPOIIECCOB.

Mexanu3mbl HOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOPa3usl.
Ponv s6omoyuonnou Ouonocuu 6 paspabomke HAYYHLIX Memooos
coxpanenus buopaznoobpasus. MUKPOIBOMIONMS ¥ KOABOJIOLHUS

bY,VV
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HapasuToOB M UX X03s€B. MeXaHU3Mbl (POPMHUPOBAHUS YCTOHUMBOCTH
K aHTUOMOTHKAM U cIocoObI 00pbOBI ¢ HEl

6.3

MGTO[[BI HU3Yy4YCHUA MAaKpO3BOJIIOIHH. ITazeoHTONIOrMYECKHE METOAbI
u3ydeHus 3Bomonuu. [lepexomnsie GOpMbI U QUITOTEHETHYECKUE PSIIBI
OpPTraHU3MOB.

Buoreorpadudeckre MeTop 3ydeHus 3Borouu. CpaBHEHHE (IOPHI
1 (hayHbl MATEPUKOB M OCTPOBOB. bruoreorpadudeckue odmactu 3emMiu.
BuIBI-30HIEMHUKY U PEITUKTHI.

OMOpHOJIOTHUECKUE U CPaBHUTEIBHO-MOP(OIOTUYECKHE METOMbI
U3yYeHUs]  OBOJIONMH. [ eHemuueckue  MeXAHU3Mbl — IB0TIOYUU
OHMO2eHe3a U NOSIBNIeHUS. IB0TIOYUOHHBIX HOBWecm8. [ OMOJIOTHYHBIC U
aHAJIOTMYHBIE OpraHbl. PynuMeHTapHbIE OpraHbl M aTaBU3MblL. Morjie-
KYJIAPHO-TCHCTUYCCKUC, OMOXMMHYECKHE U MaTeMaTUYECKUE METOAbIL
U3y4YeHUs 3BOMONUU. [ omonozuynvie eenvi. Co8pemMeHHble Menoobl
nocmpoernus ¢Z/UZ02€H€WZMQ€CKMX depeebee.

Xpomocommvie mymayuu u 360110YUsL 2EHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBmia) sBoonuu.  HeobOparumocTtsb
SBONIIONMK. AJanTUBHAs panuanus. HepaBHOMEPHOCTh TEMIIOB
9BOJJOOUHN

bY,VVY

+/—-

6.4

Hayunble rumore3bl NpOMCXOXKAEHUS KU3HM Ha 3emie. AOuoreHes
U TNaHcnepMmus. /{onayunvlie npeocmasnenus 0 3apoACOeHUU IHCUIHU
(kpeayuonusm). I'unoTe3a NOCTOSIHHOIO CaMO3apOXKIE€HUs )KU3HU U €€
onposepxkenue omnbitamMmu O, Penu, JI. Cnamnmannanu, JI. [acrepa.
[TpouncxoxaeHue )Ku3HU U acTPOOUOIOTHSL.

OCHOBHBIE  3Talbl HEOPraHMYECKOM HBOIONMU. [lnanerapHas
(reosormyeckas) SBOJIONMSA. XHMHUYECKAs SBONIONUSA. AOHOTCHHBIH
CHUHTE3 OpPraHMYECKHX ~ BEIIECTB W3  HEOpraHmyeckux. OmbIT
C. Mumnepa ul. lOpu. OOGpa3oBaHHe MNOIUMEPOB M3 MOHOMEPOB.
KoanepBarnas runore3a A.W. OmapunHa, rumore3a NEPBUYHOIO
OynboHa JIx. XonneiiHa, reHeTnueckas rumnore3a . Mémnepa.
Pubosumvr  (T. Yex) u eunomesza «mupa PHK» V. [lunbepma.
dopmupoBaHue MEMOpaH U BOSHUKHOBEHHUE MPOTOKJICTKH.

bY, VY
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Uctopus 3emimn u Meroabl €€ u3ydeHus. Vckonaemble OpraHMYecKue
ocraTtku. ['eoxpononorus u e€ meronsl. OTHOCUTENbHAS U a0COTIOTHAS
reoxpoHosiorus. ['eoxpoHonornyeckass mKaga: JO0HBI, 3pbl, EPUOJBI,
AMOXH.

HauanbHbie 3Tanbl opraHndeckoi 3Bosonud. [logBienue u 3BoIOLNS
NEepPBbIX KIETOK. Jsontoyus memabonusma. Bosnuknosenue nepevix
axocucmem. CoepemeHnvie MUKPOOHbIE OUONIEHKU KAK AHAN02 NEPBbIX
Ha 3emne cooowecms. Cmpomamonumul. [IpokapuoTHl U 5yKapHUOTHI.
[Ipoucxoxnenne YKapHOT (cumbmoreHnes). Deonroyuonnoe
npoucxoodicoenue  eupycog.  IIpoucxoxaeHne  MHOTOKJIETOYHBIX
OpraHu3MoOB. BO3HHKHOBEHHME OCHOBHBIX TIPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE  3Tambl  JBOJIIOLUM  BbICHIMX pacTeHuil. (OCHOBHBIE
apomopdo3bl pactenuil. Bwixonm pactenuit Ha cymry. [losBicHme
CIIOPOBBIX PAaCTEHHWH W 3aBOeBaHUE MMM cyluu. CeMEHHbIE PACTECHMS.
[IpoucxoxaeHue BETKOBBIX PACTEHUMN.

OCHOBHBIE  3Tambl  3BOJIOLMM  KUBOTHOro Mupa. OCHOBHBIE
apoMop(o3bl KUBOTHBIX. Bendckaa ¢hayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUMOB. llepBble XOpHOBBIE IKUBOTHBIE.
’Kvzep B Boje. DBOMIONHS TTO3BOHOYHBIX. [Ipoucxoxknenue ampuduit
u pentuinuid. [lpoucxoxkaeHne MIIEKONUTAKOIUX W NTUL. [Ipunyun
KI104€6020 apomopgosa. OcBocHue 0€CI03BOHOYHBIMU
Y TO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10O 3paM M NEpUOoJaM: apXxeil, IpoTepo3oH,
najgeo30i, Me3030M, KaHO30U. Obwas xapakxmepucmuka Kiumama
u ceonocuveckux npoyeccog. lloSBIEHUE W pacUBET XapaKTEPHBIX
OpraHU3MOB. YTJeoOpa3oBaHME: €ro yCIOBUS M BIUSHUE HA Ta30BBIH
cocTtaB aTMoc(hepsl.

MaccoBble BBIMHUpaHUSI — SKOJOTMYECKHE KPHU3UCHI MPOILIIOTO.
[IpyunHbl M criexcTBus MaccoBbIX BbIMUpaHMA. (CoOBpeMEHHBIN
9KOJIOTHUECKUHA KPU3HC, €r0 OCOOEHHOCTH
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6.5 |Pasmensl W 3a7auyd  AHTPOIIOJIOTMH. METOABI  aHTPOIIOJIOTHH. bBY, VY +/—

CraHoBlieHHE  TpPEACTaBICHUNM O  MPOUCXOXKICHUU  YeJIOBEKa.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoacTBo 4enoBeKa C KUBOTHBIMH. CHCTEMAaTHYECKOE IOJIO0KEHHE
yenoBeka. (CBUIETENbCTBA CXOJACTBA 4YENOBEKAa C IKUBOTHBIMHU:
CPaBHUTENBHO-MOP(OJIOTHUECKHE, AMOpHONIOTHYecKre, (HU3U0IOro-
Onoxumuueckue, nopefeHueckne. OTIMYMS 4YeIoBeKa OT KUBOTHBIX.
[IpsiMoxok1eHNE U KOMILUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTune
TOJIOBHOTO MO3Tra U BTOPOM CUTHAJIBHOW CUCTEMBI.

IBwxymue cuibl  ((akTopel) aHTPONOreHe3a: OHOJIOTHYECKHE,
counanbHbie. COOTHOLIEHHE OMOJIOTMYECKUX U COLUAIbHBIX (DaKTOPOB
B aHTPOIIOTEHE3E.

OcHOBHbBIE CTagUM aHTPONOreHe3a. ABCTPAIONUTEKH — JBYHOTHE
npenaku Joaer. YenoBek ymenslid, IMEpBbIE HM3TOTOBJICHUS OPYIHU
Tpyaa. YHenoBek MpsMOXOASIINN U IEPBbIA BBIXOJ JIFOJAEH 3a MpPEaeIibl
A¢puxu.  YemoBexk  reipensOeprckuit —  oOmMH  mpenox
HEaH/JEepPTAIIbCKOIO 4YeJIOBeKa U 4YelloBeKa pa3yMHoro. YemnoBek
HEAHJIECPTAIbCKUM KaK BHJ JIFOAEH XOJIOJHOIO KiauMara. YenoBek
pa3yMHBI COBPEMEHHOTO THIIA, OEHUCOBCKULl UYel0BeK, O0CBOEHUE
KOHMUHeHmos 3a npeoeiamu Agppuxu.

OBOJIIONMSL  COBPEMEHHOTO  4ejoBeka.  EcTecTBeHHBI  0TOOD
B TIOMYJISAIHAX YeloBeka. MyTallMOHHBIN Mpouecc M MoIuMopdusm.
[TonynsuuoHHbIE BOJHBI, JApedd TeHoB, wmurpamus ©u <«dddekt
OCHOBATEJIsH» B MOMYJISIIIUSAX COBPEMEHHOIO YEJIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bosnbiine pacel: eBporneonaHas
(eBpasuiickas), aBCTpaJIO-HErpouHas (3xBaTOpHaIbHASA),
MOHTOJIOM/IHAsA (a3MaTCKO-aMepUKaHcKas). Bpemsa u nymu paccenenus
yenogeka no naaweme. ENMHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Ma.  [IpucrnocoOneHHOCTh — yenoBeKa
K pa3HbIM YCJOBHSIM OKpy’Karoulei cpensl. BnusHue reorpaduyeckoit
cpensl u Aperida reHoB Ha MOPGOJIOTHIO U (DU3HOJIOTHIO YEJIOBEKa
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7 | OKocucTeMbl U NPUCYLINE HM 3AKOHOMEPHOCTH
7.1 | Paznens! u 3a1auu 3ko0a0ruu. CBsA3b KOJOTUH C IPYTMMH HayKaMU. bY, VYV +/—
Metonpt  skonoruu. IlomeBble  HaOMIOAEHUSA.  DKCHEPUMEHTHI
B OKOJOTMM: TPUPOAHbIE U JlabopaTtopHble. MonenupoBaHue
B DKOJOTMM. MOHHMTOPUHI OKpYKaloIel Cpelbl: JIOKaJIbHBIN,
PETrMOHABHBIN U TTI00aIbHBIN
7.2 | Oxonoruueckue (aKTOppl U 3aKOHOMEPHOCTH HMX  JEHCTBHS. bY, VYV +/—

Knaccudukanus 9KOJIOTUYECKHUX (hakTopoB: a0MOTHYECKHE,
OouoTnueckue, aHtponoreHHble. OOmME 3aKOHOMEPHOCTH JEHUCTBUS
skonorndecknx (akropos. IIpaBumo wmuaumyma (K. [lnpenrens,
1O. JInbux). TonepaHTHOCTb. JpuduoHmMHbLIE U CHMEHOOUOHMHbLE
Op2aHU3Mbl.

AbuoTtnueckue paktopsl. CBeT Kak 3konorudeckuii gaxrop. JeiictBue
pa3HbIX  Y4YacTKOB  COJHEYHOTO  CIIeKTpa Ha  OpPraHU3MBL
OKOJIOTUYECKHE TPYMNIbl PACTEHUH M IKUBOTHBIX I10 OTHOIIEHHUIO
K cBeTy. CurHasibHas poJib cBeta. DoTonepuognusm.

Temmneparypa Kak 3kojorudeckuit gpaxrop. [eiictBue Temmneparypbl Ha
opranu3mbl.  [IOMKWJIOTEpMHBIE U TOMOHMOTEPMHBIE  OpPraHU3MBI.
DepumepmHule U CMeHOMePMHble OP2AHUZMDBL.

BnaxHocTe kak skonorumdeckuii akrop. [IpucmocobnaeHus pacTeHHit
K ToaaepKaHUIo BojaHoro Oananca. Knaccugukanus pacteHuid 1o
oTHomeHNI0 K Boge. IlpucnocoOneHrs >KUBOTHBIX K HW3MEHEHHIO
BOJIHOTO pEKUMa.

Cpeapl  oOuTaHMs OpPraHM3MOB: BOJAHAsl, HA3eMHO-BO3JAYyIIHAs,
MOYBEHHAs, TIIyOMHHas TMOANOYBEHHAs, BHYTPUOPTaHU3MEHHAs.
OU3NKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHUS OpPTraHU3MOB.
[IpucnocobneHuns: OpraHu3MoB K )KU3HU B Pa3HBIX cpefax.
buonornueckue purmbl. BHemnue u BHyTpeHHUE pUTMBL. CyTOUYHBIE
U TOIWYHBbIE PUTMBL [IpHUCIIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM
U3MEHEHUSIM yCIIOBUH JKHU3HHU.

’Kuznennole ¢dopmbl opranu3moB. [loHsTHE O XU3HEHHOU Qopme.
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IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

Haanuue 1anHoro 3JieMeHTa
coaepxxaHus B konupukarope EI'D
NMPONLIBIX JIeT

JKvzHeHHbIE (OPMBI pacTEHUH: JepeBbsl, KYCTAPHUKH, KyCTapHUYKH,
MHOTOJICTHUE TPaBbl, OIHOJETHHE TpaBbl. JKusHeHHble @opMbl
JHCUBOMHBIX. 2UOPOOUOHMBL, 2e0buoOHMbL, a3pobuormel. OCOOCHHOCTH
CTpOeHUs 1 00pa3a KU3HHU.

buotnueckne ¢daktopbl. Bumbpl OHOTHYECKHX  B3aWMOJCHCTBUIA:
KOHKYPEHIIUS, XHUITHUYEeCTBO, cuMOno3 u ero (opwmsl. [lapazuruswm,
KOOIIeparus, MYTyaJIHu3M, KOMMEHCAJIM3M (KBapTHPaAHTCTBO,
HaxJIeOHNUECTBO). Hempodghuueckue @3aumooeticmgus (monuyeckue,
¢opuuecxue, pabpuueckue). 3HaueHre OMOTUYECKUX B3aUMOICHCTBHMA
JUISE  CYIIECTBOBAHHSI OPraHM3MOB B cpene oOutanus. [IpuHImn
KOHKYPEHTHOT'O MCKITFOUCHUS

7.3

DKOJIOTUYECKUE XApaKTePUCTUKU momyisuuu. llomynmsanus —Kak
Ouosornueckas cuctema. Poib HeoOHOpoOHOCMU cpedvbl, huzuuecKux
bapvepos u ocobenHocmeli OuonocuU BUO08 6 POPMUPOBAHUU
npocmpancmeeHHou cmpykmypsl nonyiayui. OCHOBHBIE TOKa3aTelH
NOMYJIALIMA: YUCJIEHHOCTb, IUIOTHOCTh, BO3pacTHas W TOJOBas
CTPYKTypa, pPOXIAAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpaIus.

Okojoruueckass CTpykTypa nomyisiiuu. OLEHKa YHUCJIEHHOCTH
nonyssnuu. JluHamuka nomysisuuu M €€ perynsauus. buomuueckui
nomenyuan nonynayuu. Mooerupoganue OUHAMUKY — NONYAAYUU.
KpuBsie pocta uyucnenHoctu mnomnyiasuuu. KpuBble BbDKUBaHHUS.
Perynsus 4uciaeHHOCTH MOMYJIALUN: POiIb PaKTOPOB, 3aBUCSIINX U HE
3aBUCAIIMX OT IJIOTHOCTU. DKOJOTHYECKUE CTPATETUU BUAOB (I- U
K-cTparerun).

[MousiTre 06 sKonornueckoii Humie Buaa. Mecrooouranue. Mrocomepuas
Modenv  oKonocudeckou — Huwiu .M. Xamuuncona.  Pazmepul
aKonocudeckou Huwu. Ilomenyuanonas u peanu308anHas HUWU.

Bup kak cucrema nonyssiuuii. Apeanbsl BUAOB. BUIbl U UX )KU3HEHHBIE
cTpaTeruu. 3aKOHOMEPHOCTH TOBEACHUS WU MUTpPALUNA KUBOTHBIX.
buonornyeckrue HHBa3UU 4yKEPOAHBIX BUJIOB

bY, VY
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7.4

CoobmectBa oprann3moB. brorieHo3 u ero cTpykrypa. CBs3u MEKIy
opraHuzMamMu B OuolleHO3e. DKOCHCTeMa KakK OTKpBITas cHCTeMa
(A.JIx. Tencnu). OyHKITMOHABHBIE 0JOKH OPTaHU3MOB B IKOCUCTEME:
IOPOAYLEHTHl, KOHCYMEHTBI, peayueHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenu u cetu. AOHOTHYECKUE OIOKH dKOCUCTEM. [lousnbi
u unvl 6 9Kocucmemax. KpyroBopoT BEIIECTB U IIOTOK 3HEPIUU
B DKOCHCTEME.

OcHOBHBIE TOKa3aTeMM dJKOCUCTeMbl. buomacca u  mpomyKuus.
DKOJOTHYECKHe MUPaMU/IbI YUCel, OMOMACChl U SHEPTHH.
HanpaBneHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuyHbBIE M BTOPUYHBIE CYKLIECCHHM U UX MPUYUHBI. AHTPONOTCHHBIE
BO3/eiiCTBUS Ha CYKIIECCHUM. Knumaxcnoe coobwecmso.
buopaznoobpazue ¥ TOJHOTAa KpPyroBOopoTa BEUIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[Tpupoansie 3KOCUCTEMBI. AHTpPOIIOTE€HHbIE SKOCHCTEMBI.
Arposkocucrema. ArpoueHo3. Pa3nuuus MeXIy aHTPOIOTEHHBIMHU
U IPUPOJHBIMUA SKOCUCTEMAMHU.

VYpboskocucrembl.  OCHOBHbIE ~ KOMIIOHEHTHI  YPOOIKOCHCTEM.
TI'opoockasa ¢nopa u ¢ayna. Cunanmponusayus 20poOcKou GayHoi.
Buonornueckoe ¥ XO3AWCTBEHHOE  3HAYEHHUE  arpOdKOCHCTEM
U ypOodKOocHCTEM. 3axoHomepHocmu -~ OpMUPOBAHUL — OCHOBHBIX
83AUMOOEUCMBUL OP2AHUIMOB 8 IKOCUCEMAX.

Ilepenoc snepeuu u gewgecms Mexicoy CMEN’CHLIMU IKOCUCTHEMAMU.
YCTONYMBOCTh OpPraHU3MOB, IONYJIALMK W O9KOCUCTEM B YCIOBUSX
€CTECTBEHHBIX M AHTPONIOT€HHBIX BO3AEHCTBUN

bY, VY

+/-

7.5

buocdepa — obmennanerapHast 0001049Kka 3eMIIH, T/I€ CYIIECTBYET WU
cyliecTBoBasia >ku3Hb. Yuenue B.U. Bepnaackoro o Ouocdepe.
Obnactu Ouoceps! u e€ cocra. JKuBoe BemecTBo 6uochepsl U €ro
GyHKIHH.

3aKOHOMEpPHOCTH  cymiecTBoBaHMs ~ Oumocepsl.  OcobeHHOCTH
Oouocdepsl Kak TII00TBHONW YKOCUCTEMBI. JIMHAMUYECKOE paBHOBECHE

bY,VV

+/-
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B Oumocdepe. KpyroBoporsl BemecTB M OHOTr€OXHMHUYECKHE ITHKJIIBI
(yrnepona, a3ora). PurmuuHoCTh siBneHU B Onocdepe.

3oHanbHOCTh Ouoc(epsl. [lonarue o Ouome. OcrosHbie OuOMbBL Cyuiu:
MyHOpA, X6OlHble Jlecd, CMewldaHHvle U WUPOKOIUCTEEHHble Jecd,
cmenu, CasamHvl, NYCMbIHU, MPONUYECKUEe Jecd, BblCOKO2OPbAL.
Knumam, pacmumenvHholil u 3cu80mMHbIL MUp O6UOMOB CYULU.

Ctpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OICHKA UX pPeCcypCHOO
nomenyuaia 1 6nocPepHpIx QyHKIHHA

7.6

DKOJIOTUYECKUE KPU3WCHl M WX MPUYHHBL. Bo3jielicTBHe YeloBeKa Ha
ouocthepy. 3arps3HeHue BO3AymHOW cpeapl. OxpaHa Bo3dyxa.
3arpsisHeHUE BOAHOU cpenbl. OXpaHa BOIHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHune Kiaumara.
AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIbHBIM W )KMBOTHBIN MHUP.
OxpaHa pPacTUTEIBHOTO W JXUBOTHOTO Mupa. OCHOBHBIC TPUHITUIIBI
oxpanbl npupoel. Kpacusie kauru. Oco00 oxpaHseMble TPHUPOTHBIC
tepputopuu (OOIIT). Borannueckue caabl U 300JI0TMYECKUE TAPKU.
OcHOBHBIE  TPUHLHUIBI ~ YCTOWYMBOTO  Pa3BUTHUS  YEJIOBEYECTBA
U npupoisl. PanuoHanmbHOE NPHUPONONOIB30BAHUE U COXpPaHEHHE
OMOJIOTHUECKOTO pa3HOOOpa3us 3eMiIn

bY,VV
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Paznen 3. OTpakeHne B colepKaHUH KOHTPOJIbHBIX H3MEPHTEIbHBIX
MATEPHAJIOB JIMYHOCTHBIX Pe3y/JbTaTOB OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI
NMPOrpaMMBbl cpeHero o0uero 06pa3oBaHus

JIMYHOCTHBIE PE3yNBTAThI OCBOCHUS OCHOBHOW 00pa30BaTENbHON MPOrpaMMBbI
oOyyaromumucs (Ha ocHoBe m3MeHEHHOTO B 2022 1. ®I'OC) oTpaxaloT rOTOBHOCTh
U CIIOCOOHOCTh O0Y4alOIIUXCsl PYKOBOJCTBOBATbCS CHOPMUPOBAHHOW BHYTpeHHEH
MO3ULUEH JIUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAINH, ITO3UTUBHBIX BHYTPEHHUX
yOekneHn, COOTBETCTBYIOMNX TPAJUIIOHHBIM IIEHHOCTSM POCCHIICKOT0 OOIIecTBa,
paclIipeHye XHU3HEHHOI'O OIbITa U ONbITA JESTENbHOCTH B IPOLIECCE peanu3aluu
OCHOBHBIX HalpaBJIeHUH BOCOUTATEIbHON AEATEIEHOCTH.

CopepxaHue U pe3yibTaThl BbINOIHEHUH 3agaHuii EI'D cBsizaHbl B TOM uucie
C JOCTIDKCHHEM OOYYarOmMMHUCS CIEAYIOINX JHYHOCTHBIX PE3yNIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON NMpOrpaMMbl Ha OCHOBE n3MeHEHHOro B 2022 r. ®I'OC.

B wactu gusuuecxozo socnumanus:

— c(hOopMHPOBAHHOCTH 30POBOTO M OE30MaCHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO;

— AaKTMBHOE HENpHSTHE BPEAHBIX NPHUBBIUEK M MHBIX (OPM NPUYMHEHHUS Bpena
(hU3NIECKOMY U IICUXUIECKOMY 3I0POBBIO.

B wactu mpyoosozo séocnumanusi:

— TOTOBHOCTH K TPYZY, OCO3HaHUE [ICHHOCTH MacTepCTBa, TPYHOII00HE;

— HHTEpec K pa3inyHbIM chepaM NpoQecCHOHATbHON AeATeNbHOCTH, yMEHHE
COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymield mnpodeccu M PeaTu30BbIBATH
COOCTBEHHBIC )KU3HEHHEIE TIIaHBI;

— TOTOBHOCTb U CIOCOOHOCTh K 0Opa3oBaHMIO U C€amMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU.

B gactu skonoeuueckozo éocnumanusi:

— c(hOPMHPOBAHHOCTh  SKOJIOTHYECKOH  KYNBTYphl, TOHHMAaHHE  BIHSIHUA
COLMAIbHO-DKOHOMMYECKUX  IIPOLECCOB HAa  COCTOSHME IPUPOAHOH U
COLMATBHON CpeAbl, OCO3HAaHWE TJIOOAIFHOTO XapakTepa JKOJOTHUECKHX
npooiem;

— AaKTHBHOE HENPHATHE ICHCTBHI, MPHHOCAIINX BPe]] OKPYXKAIOIICH cpere;

— YMEHHME MPOTHO3MPOBATh HEONArONPHUATHBIE OSKOJOTHUYECKHE ITOCIEICTBHA
MPEeITPUHUMACMBIX JEHCTBUNA, IPEAOTBPAIIATH UX.

B gactu npunsamus yennocmu nayuno2o noO3Hanus:

— C(QOPMUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM NMPAKTUKU, OCHOBAHHOTO Ha JUAJIOTe
KyIbTyp, CHOCOOCTBYIONIETO OCO3HAaHMIO CBOETO MeCTa B HOJHKYIETYPHOM
MHpE;

— COBEpULICHCTBOBAaHME S3BIKOBOW UM UUTATENBCKOW KYyJIBTYpbl KaK CpercTBa
B3aUMOJICUCTBHS MEXKAY JIFOABMH U TIO3HAHUS MHPA;

— OCO3HAHHE IIEHHOCTH HayYHOH AeSTENFHOCTH.
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Jluunocmuvie pesynomamsi, obecneyusarowue aoanmayuio 00yuaue2ocs
K USMEHAIOWUMCS YCOBUAM COYUATILHOU U NPUPOOHOU CPedbl:

— CIOCOOHOCTH ICHCTBOBATH B YCIOBUSIX HEONPEAETEHHOCTH, TIOBBILIATH YPOBEHb
CBOEM KOMIIETEHTHOCTH Yepe3 IPaKTHUECKYIO IesATeIbHOCTh, B TOM 4YHCIIE
YMEHHE YYHUThCA Y APYTHX JIIOJEH, OCO3HABaThb B COBMECTHOW NEATEIbHOCTH
HOBBIC 3HaHMS, HABBIKM ¥ KOMIIETCHLIUH U3 OIIbITa JPYTHUX;

— HAaBBIK BBISBICHUS U CBS3BIBaHUS 00pa30B, CIIOCOOHOCTH (POPMUPOBAHUS HOBBIX
3HaHWI, B TOM YUCIIE CHOCOOHOCTh (POPMYITHUPOBAThH HUICH, MOHSATHS, THIIOTE3BI
00 00BEKTax W SBJICHHUAX, B TOM YHUCIIE paHee HE H3BECTHBHIX, OCO3HABATh
JneGuIUTel COOCTBEHHBIX 3HAHMH M KOMIETEHTHOCTEH, MJIaHUPOBAaTh CBOE
pas3BUTHE;

— YMEHHE paclo3HaBaTh KOHKPETHBIC MPUMEPBI TMOHATHS TI0 XapaKTePHBIM
[PU3HAKaM, BBIIOJHATH ONEpallMd B COOTBETCTBHU C  ONpElesIeHHEM
W TPOCTSHIIMMH  CBOWCTBaMH  TIOHSTHS, KOHKPETU3UPOBATH IOHATHE
MpUMepaMH, HCIONB30BaTh IOHITHE W €r0 CBOWMCTBA MpPU PEIICHUH 3aaad
(manmee — onepupoBaTh MOHATHSIMH), a TaKXKe OINEpUPOBaTH TEPMHHAMHU
U TIPEJICTaBICHUSIMH B 00JaCTH KOHIETIIIUH YCTOWYHUBOTO PA3BUTHS;

— YMEHHE aHANM3UPOBATh W BBUIBIATH B3aUMOCBI3M HPUPOIBI, O0OIIECTBa
Y SKOHOMUKH;

— YMEHHME OLIEHUBATh CBOU AEHCTBHUS C yYETOM BIIMSIHUS Ha OKPY’KaIOIIyIO Cpeny,
JOCTIDKEHUSI IeNiell M MPeoJOJCHUS BBI30BOB, BO3MOMKHBIX TIOOQIBHBIX
MOCNEACTBUM;

— CIIOCOOHOCTB OOYYaroLIHXCs OCO3HABAaTh CTPECCOBYIO CHTYAIlHIO, OIICHHBAThH
IIPOUCXOAAIINE U3MEHEHHUS M UX MOCJIEACTBUS;

— BOCHPUHHMATH CTPECCOBYIO CHUTYalLIMIO KaK BBI30B, TPEOYIOUINN KOHTPMED;

— OIIGHMBATh CHUTYyallMI0 CTpecca, KOPPEKTHPOBATh MPHUHUMAEMble pEUICHUS
U JICHCTBUS,

— ¢opMyNnUpOBaTh U OLECHUBATb PUCKH M MOCIEACTBUS, (OPMUPOBATH OIBIT,
YMETh HaXOAWUTh MMO3UTUBHOE B IPOM3OMICAIIEH CUTYyallUH;

— OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE TapaHTHH ycriexa.

IIpumenurensno k ®I'OC 2012 r. MOXHO TOBOPUTH O cBsi3u 3ananuii EI'D
C IOCTIDKEHHEM JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHMS OCHOBHOH 00pa3oBaTelbHOM
MporpaMMbl  CpemHero  oOmero  oOpa3oBaHWs, OTPAKAIOIIUX  TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO M TMYHOCTHOMY CaMOOTPECIICHHIO,
chOPMHUPOBAaHHOCT,  UX  MOTHMBAllMM K OOyYeHMIO M IleJIeHaIpaBIeHHOI
MMO3HABATENBHOM NESTETHbHOCTH, CUCTEMBI 3HAYMMBIX COIIHMATBHBIX M MEXIUIHOCTHBIX
OTHOIICHUH, [EHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPaXKAIOUIMX JINYHOCTHBIE
U TPaXJIAaHCKUE TMO3UIMH B JACATEIBHOCTH, aHTHKOPPYIIMOHHOE MHPOBO33pEHHE,
MIPaBOCO3HAHUE, DKOJOTHUYECKYIO KYIbTYpPY, CIOCOOHOCTH CTaBHTh LEMH M CTPOHUTH
JKU3HEHHBIE TUIAHBI, CIOCOOHOCTh K OCO3HAHUIO POCCHUICKOH TpaskIaHCKOU
UJCHTHYHOCTH B IMOJIUKYJIBTYPHOM COILIMYME, B TOM YHCIIE
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«4) cOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAayKH M OOIICCTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JHMAJOre
KYJIbTYp, @ TaKkKe Pa3IUYHBIX (OpM OOIIECTBEHHOI'O CO3HAHMS, OCO3HAHHE CBOETO
MecCTa B MOJIUKYIBTYPHOM MHUPE;

5) chopMHPOBAHHOCTH OCHOB CaMOpa3BUTHS u CaMOBOCITUTaHHS
B COOTBETCTBUH C OOILEUENIOBEUECKHMMHU ILIEHHOCTSIMU M HJeajJaMu TPaxIaHCKOIo
o0ImecTBa; TOTOBHOCTh U CIIOCOOHOCTH K  CAMOCTOSITETIBHOH,  TBOPYECKOi
H OTBETCTBEHHOM NEATCIBLHOCTH; <...>

9) rOTOBHOCTH U CITIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHHIO,
Ha TpPOTSHKCHUH BCEH JKU3HHM;, CO3HATENbHOE OTHOLICHHE K HEMpPEPhIBHOMY
00pa3oBaHUIO KaK YCIIOBHIO YCIEIIHOW MpOoQpecCHOHATBFHON U OOIIeCTBEHHOM
HeATEebHOCTH; <...>

11) npuHsATHE W peanu3aluio LEHHOCTEH 310poBOro u 0Oe3omacHoOro obpasa
JKU3HH, TOTPEOHOCTH B (PU3NIECKOM CAMOCOBEPIIEHCTBOBAHUH, 3aHATHAX CIIOPTUBHO-
03JIOPOBUTENBHOIN NIESATETBHOCTBIO, HENpPUSATHE BPEOHBIX MPUBBIUEK: KYpEHUS,
YIOTPEOICHUSI aTKOT0JIs, HAPKOTHKOB,;

12) GepexkHOe, OTBETCTBEHHOE M KOMIICTCHTHOE OTHOIICHHE K (PU3UYCCKOMY
1 TICHXOJIOTHYECKOMY 3/I0pOBBIO, KaK COOCTBEHHOMY, TaK M IPYTUX JIOAEH, yMEHHE
OKa3bIBaTh MEPBYIO TIOMOIIb;

13) oco3HaHHBI BBIOOp Oyaymield npodeccud M BO3MOXKHOCTEH peau3aliu
COOCTBEHHBIX XM3HEHHBIX IUIAHOB; OTHOLIEHHE K NPO(ecCHOHATBHON AesITeTbHOCTH
KaK BO3MOYKHOCTH y4acTHs B PEIIEHHH JIMIHBIX, OOUIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIICHAMOHATIBHBIX TIPOOJIEM;

14) cpopMHPOBAHHOCTh 3KOJIOTMYECKOTO MBIIUICHUS, TOHUMAHUS BJIMSHUS
COLMANTbHO-OKOHOMHYECKHUX MPOLECCOB Ha COCTOSHHE TNPHUPOIHOW M COLHMAIBHOMN
Cpenbl; MpUOOPETEHNE OMBITA YKOIOTO-HAPABICHHON ACATEITEHOCTI).
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