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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 BUOJIOT'UHN

Koandukatop cocraBieH Ha oOcCHOBe (eaepaqbHOro roCyIapcTBEHHOTO
00pa30BaTeIbHOTO CTaHIApTa cpeaHero obmero obpazoBanus (mamee — OIOC)
(mpuka3 MunncrepcTBa mpocBemenns Poccuiickoit @enepanuu ot 12.08.2022
Ne 732  «O BHeceHun u3MEHEHHH B  (denepanbHbll  rocynapCTBEHHBIH
o0pa3oBaTeibHBI CTaHAAPT CpeAHero oO0miero oOpa3oBaHMS, YTBEPKIEHHBIN
npukazoM MuHHCTepCTBa o00Opa3oBaHMst W Haykd Poccuiickoit ®denepannu
ot 17.05.2012 Ne 413») u ¢enepanpHOil 00pa30BaTEIBHOM MPOTPAMMBI CPEITHETO
obmero oOpazoBaHus (mpuka3 MUHHCTEPCTBa IPOCBEUICHUs PoccHiicKon
Oenepannu - ot 18.05.2023  Ne 371 «O6  yrBepxkaeHuu  (QenepanbHOU
00pa30BaTeNbHOM IPOrpaMMBbl CpEIHEro obmero o0pa3oBaHUN
(c U3MEHEHUAMH)).

Koandukatop oTpaskaeT NpeeMCTBEHHOCTb IPOBEPSIEMBIX IMPEIMETHBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEelIbHOW MPOTrpamMMbl
cpenHero ooOmero obOpasoBanus Ha ocHoBe PI'OC 2012r1. m W3MEHEHHOTO
B 2022 r. ®I'OC.

KoaudukaTop coctouT U3 Tpéx pasnenios:

— pasgen 1. «IlepedeHs mpoBepseMbIX TpeOOBaHMIT K pe3yabTaTaM OCBOCHUS
OCHOBHOI 00pa30BaTeNIbHOM TPOTpaMMBI CPEJHEro OOmero oOpa3oBaHMs
110 OHOJIOTUIY;

— pazgen 2. «IlepedeHb 3IEMEHTOB COAEP)KAHMSA, NIPOBEPSAEMBIX Ha €IUHOM
rOCYJapCTBEHHOM 9K3aMeHe M0 OHOIOTHI;

— paszgmen 3. «OTpaxeHHe B COICP)KAHHH KOHTPOJNBHBIX HM3MEPHTEIBHBIX
MaTepuaIoB JIMYHOCTHBIX pe3yIbTaToB OCBOCHUS OCHOBHOM
00pazoBaTeNbHON MPOrpaMMbl CPEAHET0 001IEro 00pa3oBaHMs».

B xomudukarop He BKIIOUYEHBl TpPeOOBaHHUS K pe3yiabTaTaM OCBOEHUS
OCHOBHOHM 00pa3oBaTeNbHOIl IMporpaMMBI  CpemHero oomero o0Opa3oBaHHs
M DJEMEHTHI COJCp)KaHMs, JOCTHKEHHE KOTOPBIX HE MOXET OBITh NPOBEPEHO
B paMKax TOCyJapCTBEHHON UTOrOBOM aTTECTal[UH.
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Pasnean 1. [lepedyens nmpoBepsieMbIX TPeOOBaHUI K pe3yJibTaTaM 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl

cpennero oouero oopazosanusi no BMUOJIOT'NU

B tabnuue 1 npuBeaéH coctaBieHHbI Ha ocHOBe 1. § @I'OC nepedeHb MpoBepsieMbIX TPEOOBAHMI K METaNPeIMETHBIM Pe3yJIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTEILHOM MPOTPAMMBI CPETHETO O0IIIeT0 00pa30BaHMs.

Tabnuya 1
Kon IIpoBepsiemble TpeOOBaHUS K MeTaNpeMEeTHBIM pe3y/IbTaTaM 0CBOCHHMS OCHOBHOM 00pa30BaTe/IbHON MPOrpPaMMbl CpeIHero
NpoBepPsSIEeMOro o0mmero odpasoBanus
TpeOOBaHUs
1 ITo3naBartenbHbie YY /]

1.1 ba3zoevie nozuueckue deiicmeus

1.1.1 YcraHaBnMBaTh CYNIECTBEHHBIM MMPU3HAK WJIM OCHOBAHUS ISl CPaBHEHUS, KiacCu(UKAIMU 1 0000IIeHHS

1.1.2 BbIABISITS 3aKOHOMEPHOCTH M IPOTUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX

1.1.3 CamocrosaTenbHO (popMyIUpOBaTh U aKTyaIM3HMpPOBaTh NPOOJIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;
OIpEAEIATh 1NN AESITEIbHOCTH, 331aBaTh apaMeTPhl M KPUTEPUH UX JTOCTHKEHUS

1.1.4 BHOCUTB KOPPEKTHUBEI B JESATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEJSIM, OLIEHUBATh PUCKH MTOCJIEIACTBUI 1EATEIbHOCTH

1.1.5 Pa3BuBaTh KpeaTUBHOE MBILIUICHHUE IPU PEILIEHUH )KU3HEHHBIX TPOOJIEM

1.2 ba3zoevie uccnedosamenvckue deiicmeus

1.2.1 BrameTs HaBpIKaM¥ yueOHO-HCCIIEIOBATENIHCKON M IPOEKTHON JEATEILHOCTH, HaBBIKAMH Pa3peIICHHsI TPOOJIeM

1.2.2 OBnazeHue BHJIAMH JACATEIBHOCTH I10 MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpPHpEeTalud, MpeoOpa3oBaHUI0 M IPUMEHEHHUIO
B Pa3JIMYHBIX Y4EOHBIX CUTYalUsIX, B TOM YHUCJIE IPU CO3AAHUU YUEOHBIX U COLUAJIBHBIX IPOEKTOB

1.2.3 dopMHUpOBaHUE HAYYHOI'O TUIA MBIIICHUS, BIaICHUE HAYYHON TEPMUHOJIOTHEHN, KIIOYEBbIMU NOHATUIMU U METOJaMU

1.2.4 BBIABIATE NPUUNHHO-CIIEACTBEHHBIE CBSA3H U aKTYaJIU3UPOBATH 3a]a4y, BBIABUTaTh TUIIOTE3Y €€ PELICHMSI, HAXOINUTh apryMEHTBI JUIs
JI0Ka3aTeJIbCTBAa CBOMX YTBEPKACHUM, 3a]1aBaTh MapaMeTpPbl U KPUTEPUH PEILICHUS

1.2.5 AHanu3upoBaTh IMOJIyYEHHBIE B XOJ€ PELICHUS 3a7add Pe3yJbTaTbl, KPUTUUECKHA OLICHMBATh UX JIOCTOBEPHOCTH, IIPOrHO3MPOBATH
M3MEHEHHE B HOBBIX YCJIOBHSX

1.2.6 YMeTh nepeHOCUTh 3HaHUS B TIO3HABATENIFHYIO U MPAKTUYECKYIO 00JIaCTH KHU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;
OCYILECTBIISATH IIeJICHANPABICHHBII MOMCK NMEPEHOCA CPEJCTB U CIIOCOOO0B ACHCTBUS B MPO(ECCHOHAIBHYIO Cpey
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Kon IIpoBepsiemble TPeOGOBaHMS K MeTANPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CPeIHero
NpoBepsieMoOro o0mero odpa3oBanus
TpeOOBaHMSI
1.2.7 CrocoOHOCTh W TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEHICHUS MPAaKTUYECKHX 3ajad, NPUMEHEHUIO pa3lUYHbIX
METOJI0B MIO3HAHHUS;
CTaBUTH U (pOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTE/IbHON AEATENbHOCTU U )KU3HEHHBIX CUTYalHsIX;
CTaBUTh MPOOJIEMBI U 3a]]a4H, JOIYCKAIOIINE aJIbTePHATUBHBIEC PEILICHUS;
BBIJIBUI'aTh HOBbIE UJIEH, IPEAJIaraTh OPUrHHAIbHBIE TOXObI M PEILICHMS;
pa3pabatbIBaTh IJIaH pelIeHMs MPoOIeMbl C YUYETOM aHAJIM3a UMEIOLIUXCSI MATEpHAJIbHBIX M HEMAaTEPHAJIbHBIX PECYPCOB
1.3 Paboma c unghopmayueii
1.3.1 Bnaners HaBbIKaMu mOJy4YeHHS HMH(GOpPMAIMM W3 HMCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSTEIHO OCYILIECTBISATH TOUCK, aHAJM3,
CHCTEMAaTH3aLMI0 U MHTEPIIPETALMI0 MH(POPMALIMK pa3IUYHbIX BUAOB U (GOPM IIPEICTABICHUS
1.3.2 Co3naBaTh TEKCTBHI B pa3iMuHBIX (opMaTax ¢ yuy€TOM Ha3Hau€HUs MHPOpPMAIUU U LIEJIEBOM ayAMTOPUH, BbIOMpas ONTUMAJIbHYIO
¢dopMy npeAcTaBICHUs M BU3YAIU3aLUU
1.3.3 OneHuBaTh 10CTOBEPHOCTbD, JISTUTUMHOCTh HH(POpPMAIIH, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM
1.3.4 Hcnonb3oBaTh cpeacTBa MH(MOPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PELICHWHM KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX
U OpPraHM3allMOHHBIX 3a7ad C COOJII0JIEHHEM TpeOOBAHUNM APrOHOMUKH, TEXHUKH OE€30MACHOCTH, TMTHUEHBI, pecypcocOepexeHms,
IIPAaBOBBIX U ATUYECKUX HOPM, HOPM HH(POPMALIMOHHOMN 0€301MacHOCTH
1.3.5 Bnagets HaBbIKaMu paclo3HaBaHUA U 3alIUThl HHGOpMAIU, HHOOPMALIMOHHOW 0€30MacHOCTH JIUYHOCTH
2 KommynukatuBHbie YV /]
2.1 Obwenue
2.1.1 OcymiecTBiIsITh KOMMYHHUKAIIH BO BceX chepax jKU3HU;
BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOILEHHS U B3aUMOJICHCTBUS
2.1.2 Pa3BEpHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHMSI C UCIOJIb30BAHUEM SI3bIKOBBIX CPEJCTB
2.1.3 ApryMeHTUpOBaHHO BECTU AUAIIOT
3 PeryastuBusbie YY /I
3.1 Camoopzanuzayus

3.1.1

CaMOCTOSATEIbHO OCYIIECTBIIATH MO3HABATENIBHYIO ACSITENBbHOCTD, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1a4n B 00pa30BaTENbHOMN AEITETFHOCTH U JKU3HCHHBIX CUTYAIIHSX;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM
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Kon IIpoBepsiemble TPeOGOBaHMS K MeTANPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CPeIHero
NpoBepsieMoOro o0mero odpa3oBanus
TpeOOBaHMSI
3.1.2 CaMOCTOATENbHO COCTABIATH IIJIaH peUIeHHS NpoOJeMbl € Y4ETOM HUMEIONIUXCA PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEU
Y NPENTOYTEHHUI;
JieNlaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;
OLIEHHBATh NPUOOPETEHHBIN OIIBIT;
cnoco6cTBOBaTh (HOPMUPOBAHUIO U MTPOSBICHUIO IIMPOKOU SPYIUIIMH B PA3HBIX 00JaCTSIX 3HAHUN
3.2 Camoxonmpono
32.1 I[aBaTB OLICHKY HOBLIM CUTYAIIUAM, BHOCUTb KOPPCKTUBLI B JCATCIbHOCTH, ONCHUBATH COOTBCTCTBUC PC3YJIbTATOB LCIAM
322 Brnamers HaBbIkaMU TIO3HABATEBHOW pe(IECKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHUCTBUH W MBICIHUTEIBHBIX TPOIECCOB,
HX PE3yJbTAaTOB U OCHOBAHUI;
MCIIOJIb30BaTh MPUEMBI peIeKCHU ISl OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEIIECHUS;
YMETh OLICHUBATHh PUCKU U CBOEBPEMEHHO IIPUHUMATE PELICHUS [0 UX CHIDKEHUIO
3.3 DOMOIMOHATIBHBIA WHTEIJIEKT, Mpeanoiararolnii copMHUpOBaHHOCTL: CaMOPETYJIUPOBAHUS, BKIIIOUYAIOLIETO CAMOKOHTPOJb, YMEHHE

MPUHUMATH OTBETCTBEHHOCTHh 3a CBOE IOBEJCHHE, CIOCOOHOCTH aNanTHUPOBATHCS K 3MOIMOHAIBHBIM W3MEHEHUSM U TPOSIBISTH
rMOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEW MOTHBAIUMH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHUIO LIEIH U YCIIeXY, ONTUMHU3M,
WHULIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXO/Is U3 CBOMX BO3MOKHOCTEHN
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B TtabGnune 2 npuBenéH cocrapneHHbd Ha ocHOBE 1. 9.14 usmenénnoro B 2022 r. ®I'OC nepeueHb NpoBepseMbIX TpeOOBaHUH K MPEAMETHBIM
pe3yJabpTaTaM OCBOCHMS OCHOBHOW 0Opa30BaTENbHOW MporpamMMbl CpeiHero obiero obpaszoBanus. B Tabmune 2 mnoka3aHo, 4To TpeOOBaHUS
K TpeIMETHBIM pe3ynbraTtam u3 u3MeH€HHoro B 2022 1. ®I'OC sBISIOTCS NMPEEMCTBEHHBIMH W JETATU3UPYIOT (HOpMYyIHPOBKH TpeOOBaHMIA
n3 ®IrocC 2012 r.

[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJIbTaTaM COOTHECEHBI C METAaNpPeIMETHBIMU pe3yibTaTaMu (U3 TaOIuIbI 1).

Tabnuya 2
Kon IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM Yposenn Mera- O0600ménnbIe pOPpMYJIMPOBKH TPEOOBAHUIM
NMpoBe- | pe3yJbTaTaM OCBOEHHMSI OCHOBHOI 00pa30BaTe/IbHON | MpeAMeTHBIX npeaMeTHbII K NpeMeTHBIM pe3yJibTaTaM
psieMoro NMPOrpamMMbl cpeHero oouero o0pa3oBaHus TpeOoBaHMIt pe3yJbTaTt u3 ®IrocC 2012 r.
Tpedo- Ha 0CHOBe U3MeHEHHOro B 2022 r. ®I'OC ®rocC
BaHUsl
1 Cdopmuposannocms 3uanuit o mecme u poau BY,VV MII 1.1; 1.2; 1.3; | ChopMHpPOBaHHOCTb TPEICTaBICHUH O pOIHU
Ouonocuu B CHUCTEME €CTECTBEHHBIX HayK, B (¢op- 2.1;3.1; 3.2 U MecTe OMOJIOTMH B COBPEMEHHON Hay4YyHOM
MUPOBaHUU  COBPEMEHHOM  €CTeCTBEHHOHAyYHOMU KapTUHE MUpPA; TOHHMaHUE POJU OHOJIOTHUU
KapTUHBl MHUpa, B T[IO3HAHUU 3aKOHOB TMPUPOJIBI B (opMHUpPOBaHMM Kpyrozopa U (YHKIIHO-
U PEILICHUH JKU3HEHHO BaXXHBIX COLMAIbHO-3TUYECKUX, HaJbHOM IPaMOTHOCTU YEJIOBEKa JJIS pelIeHUs
SKOHOMUYECKUX, 9KOJIOTMYECKUX npobiem MPAaKTHYECKUX 3a7a4
YEJIOBEYECTBA, A TAKXKE B PEIIEHUU BOIPOCOB
palMOHAIBLHOTO MIPUPOIONIOIH30BAHUS, B
(OpMHPOBAHNHU IIEHHOCTHOTO OTHOILIEHHS K IPHPOIE,
oOlIecTBy, UEJIOBEKY; O BKIAJE POCCUUCKHX H
3apyOeKHBIX yU€HBIX — OMOJIOTOB B pa3BUTHE OMO-
JIOTUHU
2 Bnaoenue cucmemoit 3nanuit 06 0CHOGHBHIX MEMOOAX bBY, VY MII 1.1; 1.2; 1.3; | BnraneHue OCHOBHBIMH METOJaMU HAay4YHOTO
HAYYHO020 NO3HAHUA, VCTIOJIB3YEMBIX B OMOJIOTHYECKHUX 2.1;3.1; 3.2 MO3HAHUS, WCIOJIB3yeMbIMH TIpU OHUOJIOTH-
UCCJICIOBAHMSIX KUBBIX OOBEKTOB U JKOCUCTEM (OIU- YECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB
caHue, U3MepeHue, IpoBeleHHEe  HaOII0aeHUIN); U DKOCHCTEM: OINHCAaHHWEe, U3MEpeHHe, IMpo-
criocobaMu BBISBIICHUSI W OILIGHKH aHTPOIIOTCHHBIX BeJIcHNE HAOJIOJCHUIA, BBISIBICHHUE U OIICHKA
U3MEHEHUH B IpUpO/IE. AQHTPONOTEHHBIX U3MEHEHHH B IPUPOJIE
VYMeHure  BBIABUTaTh  THUIOTE3bl, MPOBEPITH  HX
JKCIIEPUMEHTAILHBIMU CPEACTBAMU, (GOPMYIHPYS LETb
UCCIe0BaHus, aHAJIM3UPOBATh MOJIyYeHHbBIE
pE3yNbTaThl U JeJIaTh BHIBOJIBL.
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Kon IIpoBepsiembie TpeOOBaHUS K NPEIMETHBIM Yposennb Mera- O000ménnbIe POPMYJIHMPOBKH TPEOOBAHUIM
NpoBe- | pe3yJibTATAM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM | MpeIMeTHBIX NpeaIMeTHBIH K MpeIMeTHBIM pe3yJibTaTaM
psieMoro NPOrpamMMbl cpeHero oouero od0pa3oBaHus TpeOOBaHUH pe3yabTart u3 ProcC 2012 r.

Tpedo- HA OCHOBe U3MeHEéHHOro B 2022 r. PI'OC dIrocC

BaHMA
BbisBieHne 3aBUCUMOCTH  MEXIy MCCIETyEeMbIMU
BEIMYMHAMH, OOBSICHEHUE IIOJIyYE€HHBIX PE3yJIbTaTOB
U (OpMYJIHpPOBAHHE BBHIBOJAOB C HCIOJIH30BAHUEM
HAy4HbIX [OHATHI, TEOPHUI U 3aKOHOB

3 Ymenue enaoemov cucmemoit o6uonozuveckux 3nanuil, vy MIT 1.1.1; 1.1.2; | ChopMupoBaHHOCTh CHCTEMBI 3HaHUN 00 00-

KOTOpasi BKJIIOYAET: 1.2.2;1.2.3; myX OHOJOTUYECKUX 3aKOHOMEpPHOCTSX, 3a-
OCHOBOII0JIAT AIOII[HE OHoJIoTHYecKHe TePMUHBbI 1.3.1; 1.3.3; 2.1; | xoHaxX, TEOPUSIX

U NOHATHS (KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M, BH]I,
TIOITYJISITIHS, 9KOCHCTEMA, OHOLIEHO3, onochepa;
MeTabonm3M, TOMEOCTa3,  KJIETOYHBIA  HWMMYHHUTET,
OnocuHTe3 Oenka, OHMOMONMMEPHI, IUCKPETHOCTh, Ca-
MOpETYJISIUS, CaMOBOCIPOM3BE/ICHHUE,  HACIIEICTBCH-
HOCTh,  W3MCHYMBOCTb,  OJHEPrO3aBHCHUMOCTb,  POCT

Y Pa3BUTHE);

OHoJI0THYEeCKHE TEOPHU: KJIETOYHas Teopus
T. [lIsanna, M. llnelinena, P. BupxoBa; KIIOHaJbHO-
CEJICKTUBHOTO MMMYHUTETA I1. Opnux,

.. MeynukoBa, XpOMOCOMHasl TEOpUsl HACIICICTBEH-
Hoctu T. Moprana, 3akoH 3apOJBIIIEBOTO CXOJCTBA
K. b3pa, »BomoumonHas  teopus Y. JlapBuHna,
CHUHTETUYECKAs TEOpUs 3BOJIOLINH, Teopus
antporioreHe3a Y. JlapBuHa; Teopus OHOreoreHos3a
B.H. CykauéBa; yuenuss H.W. BaBunoBa — o0 1ueHTpax
MHOTOO0Opa3usi M  TPOUCXOXKACHUS  KYJIBTYPHBIX
pactenuii, A.H. CeBepuoBa — 0 MyTAX U HaNpPaBICHUSIX
sBomtonuu, B.W. Bepranckoro — o 6uocdepe);

3aKOHbI (emmHOOOpa3Us ITOTOMKOB TIePBOTO
MOKOJICHUS], PACIIEIJICHUsI MPU3HAKOB, HE3aBUCHUMOIO
HacjieloBaHusl npu3HakoB ['. MeHnens; CUemieHHOro

3.1.1
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Kon
npoBe-
psieMoro
Tpedo-
BaHUsl

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM
pe3yJibTaTaM OCBOeHHsI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl cpeHero oouero od0pa3oBaHus
Ha 0CHOBe M3MeHEéHHOoro B 2022 r. PI'OC

Yposennb
npeaAMeTHBIX
TpeOoBaHMit

orocC

Mera-
npeAMeTHbII
pe3yabTat

O000ménnbIe POPMYIHMPOBKH TPEOOBAHUIM
K NIpeIMEeTHBIM pe3yJbTaTam
u3 ProcC 2012 r.

HACJIEJ0BAHUS TPU3HAKOB W HAPYIICHUS CLEIJICHUs
reHoB T. Moprana; TrOMOJIOTHYECKHUX PSIOB B
HacneACcTBeHHOM wu3MeHunBocTH H.M. BaBumiioBa; re-
Hetuyeckoro paBHoBecus [x. Xapnu u B. BaitnOepra;
3apoapimeBoro cxoactBa K. bapa; Ouorenermyeckuit
3akoH J. ['exkens, @. Miomiepa);

NPUHLIMIBI (YUCTOTHI TaMET, KOMIJIEMEHTAPHOCTH ),
npaBuiaa (mMunumyma lO. JIuOuxa, skojormueckoin
MUPAMHUJIBI YUCEIl, OMOMACCHI U DHEPTHH);

runore3bl (koauepatHoi A.W. OmapuHa, TEpBUYHOTO
oymeona Jx. Xommeiina, wmkpochep C. Dokca,
pubozuma T. Yek)

Ymenue pewwams nionckoBwie duonocuveckue 3aoauu;
6bIA61AMb NPUUUHHO-C/ICOCMGEHHbIE C8A3U MEKITY
UCCIIeAyEMbIMU OMOJIOTMYECKUMU 00BEKTAMH,
MpPOIIECCAMU U SIBICHUSIMU; JEaTh BHIBOABI M MPOTHO3bI
Ha OCHOBAHUHM TIOJTYYCHHBIX PE3yJIbTaTOB;

CcOCMaeg/Iimb TCHOTUITMYSCKHE CXEMbI CKPEIIMBAHMS IS
pa3HBIX TUIIOB HACIICJOBAHUS MIPU3HAKOB Y OPraHU3MOB,
COCTaBIISITh CXEMBbI TIEPEHOCA BEIIECTB U JHEPTUU
B DKOCHCTEeMaXx (IICMH MTUTAHMUS, TUICBBIC CETH)

bY, V¥V

MIT1.1;1.2;2.1;
3.1;3.2

CchopMupoBaHHOCTb yYMEHUH OOBSACHATH pe-
3ylbTaThl  OMOJIOTHUECKUX  IKCIIEPHUMEHTOB,
pelaTh 3J1eMEeHTapHble OMOIOTHYECKUE 3a1aUH

Ymenue ycmanasenueamsv  63aumoceasu  mexny
CTpOCHHEM M (YHKIMSIMH: OPTaHOMIOB, KIETOK pa3-
HBIX TKaHEW, OpraHaMM ¥ CHCTEMaMHu OpraHOB Yy
paCTCHHﬁ, JKMBOTHBIX W 4YCJIOBCKA; MCKAY OJOTallaMu
oOMeHa BEMIeCTB; JTalmaMH KIETOYHOTO IUKIA H
JKU3HEHHBIX IIMKJIOB OPraHMU3MOB; ATamamMu SMOpHO-
HAJILHOTO  pa3BUTHUS;  TCHOTUIIOM | (DEHOTHUIIOM,
dbenoTunoMm u ¢GakTOpaMu Cpelbl OOMTaHUS; TPOIeC-
CaMHU 5BOJIIOIMH,; ABMKYIIMMU CHJIAMH aHTPOIMOI'CHE3Aa,

Yy

MIT1.1.1;1.1.2;
1.3.1;2.1; 3.1

BnaneHHe OCHOBOITOJIarartoimiiMu  IMOHATHUSIMHU
U TpeACTaBICHUSIMH O KHBOW mpupoae, eé
YPOBHEBOI ~ OpraHu3allid ¥  DBOJIOILUY;
YBEPEHHOE  IOJIb30BaHUE  OMOJOTMYECKOU
TEPMHUHOJIOTUENA U CUMBOJIUKOMN
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Kon IIpoBepsiembie TpeOOBaHUS K NPEIMETHBIM Yposennb Mera- O000ménnbIe POPMYIHMPOBKH TPEOOBAHUIM
NpoBe- | pe3yJibTATAM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM | MpeIMeTHBIX NpeaIMeTHBIH K NMpeIMEeTHBIM pe3yJbTaTaM
psieMoro NPOrpamMMbl cpeHero oouero od0pa3oBaHus TpeOOBaHUH pe3yabTart u3 ProcC 2012 r.
Tpedo- HA OCHOBe U3MeHEéHHOro B 2022 r. PI'OC dIrocC
BaHUsl
KOMIIOHEHTaMU pa3IMyYHbIX 9KOCUCTEM U
IpUCOCOOICHUSIMHU K HUIM OPTaHU3MOB
6 Ymenue evioenamo cywyecmeennsvie npuznaku: bY, VY MIT 1.1.1; 1.1.2; | ChopMHUpOBaHHOCTh YMEHHUH  HCCIICIOBATH
CTPOEHHs BHUPYCOB, KIETOK IIPOKAPUOT U JYKApHUOT; 1.3.1; 1.3.3; 2.1 | u ananu3upoBaTh OHOJOTHYECKUE OOBEKTHI
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, U CHCTEMbI, OOBSCHATh 3aKOHOMEPHOCTH OHO-
BHJIOB, OMOTEOIICHO30B, 3KOCHCTEM B OHOChepH; JIOTUYECKHUX MPOILIECCOB U SIBJICHUM; MPOTHO3HU-
CTPOCHHUS OpraHOB U CHCTEM OPraHOB pacTEHHA, poBaTh IOCJIENCTBUS 3HAYMMBLIX OHOJIOTH-
JKUBOTHBIX, YCJIOBCKA, MPOLUCCCOB JKU3HCACATCIILHOCTH, YyeCKUux HCCHCHOBaHHfI.
MPOTEKAOUMX B OPraHW3Max PAaCTCHUH, XHBOTHBIX Brnanenue yMeHMSIMH BBIJBUIaTh THIIOTE3bI HA
1 9YCII0BCKa, OCHOBE 3HAaHHKH 00 OCHOBOIIOJIATAIOIIUX OHO-
OHONOrHYECKUX ~ MpOLEcCcoB:  OOMEHa  BCIICCTB JOTUYECKUX 3aKOHOMEPHOCTSX UM 3aKOHaXx,
(MeTabonm3m), HHGOPMAIMK U TMPEBPAILCHUS SHEPIUH, 0 TIPOMCXOXKICHHUH ¥ CYILHOCTH KU3HH,
OpoxeHHs, aBTOTPOGHOTO M TreTepoTpPOpHOro THIIOB rI00aNbHBIX U3MEHEHUSAX B Onocdepe; mpose-
nuTaHus, (OTOCHMHTE3a U XEMOCHHTE3a, MHTO3a, DSITh  BBIABHHYTBIC THIIOTE3bI DKCIICPUMEH-
Mmeiio3a, ramMeToreHesa, sMOpHUoreHesa, TalbHBIMHA CPEACTBAMH, (GOPMYJIHPYS LENb HC-
MOCTAMOPHUOHAIBHOTO  Pa3BUTHS, pPa3MHOXKEHUS, CIIeTOBAHHS
WHAMBHUIYATbHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBUSI ~ T€HOB, TETEPO3UCa;  ACHUCTBUH
UCKYCCTBEHHOI'O orbopa, CTaOUIIN3UPYIOILETO,
JBUKYIIETO U Pa3phIBAIOIIETO0 €CTECTBEHHOIO 0TOODA;
aJUIONATPUYECKOIO0 M CUMIATPUYECKOrOo  BHJO-
0o0pa3oBaHUs; BIMSHMS JIBWKYIIUX CHUJ 3BOJIOLUU Ha
reHoOH  TOMYJISIIUU;  TPHUCTIOCOOJICHHOCTH — Op-
raHU3MOB K  cpele  OOWTaHWs,  YepeIOBaHHS
HalIpaBJIE€HUN 53BOJIOLUHU; KPYroBOpOTa BELIECTB H
MOTOKA YHEPTUH B IKOCHUCTEMAX
7 Cdopmuposannocme YyMeHusA evloenamop bY, VY MIT 1.1.1; 1.1.2;
CYIIECTBEHHBIC MPU3HAKUA BUPYCOB, KJIETOK MPOKAPHOT 1.3.1; 1.3.3; 2.1

OJHOKJIETOYHBIX ¥ MHOT'OKJIETOYHBIX
BHJIOB, OMOIEOIIEHO30B M DJKOCHCTEM;

U DYKapuor;
OpTraHHU3MOB,

© 2025 denepanbHas cyx0a 1o Hag30py B chepe oOpa3zoBaHus U HAYKU




Komuduxarop EI'D 2025 r.

BUOJIOT'UA, 11 knace. 10/ 34

Kon
npoBe-
psieMoro
Tpedo-
BaHUsl

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM
pe3yJibTaTaM OCBOeHHsI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl cpeHero oouero od0pa3oBaHus
Ha 0CHOBe M3MeHEéHHOoro B 2022 r. PI'OC

Yposennb
npeaAMeTHBIX
TpeOoBaHMit

orocC

Mera-
npeAMeTHbII
pe3yabTat

O000ménnbIe POPMYIHMPOBKH TPEOOBAHUIM
K NIpeIMEeTHBIM pe3yJbTaTam
u3 ProcC 2012 r.

OCOOCHHOCTH  TpPOILIECCOB  OOMeHa
NpeBpamieHusi SHEpruM B KJIeTKe, (OTOCHHTE3a,
IUIACTUYECKOTO M DJHEpreTMueckoro  oOMeHa,
XEMOCHHTE3a, MHTO3a, Meio03a, OIUIOAOTBOPEHHS,
pa3BUTUSL M Pa3MHOXKEHUs, WHAWBUAYabHOTO pas-
BUTHS ~ opranm3Ma  (OHTOTeHe3a), OopbOB  3a
CYIIECTBOBAHHE, €CTECTBEHHOTO otoopa,
BHUJI000pa30BaHusl, IPUCIIOCOOJIEHHOCTH OPraHU3MOB K
cpene OOWTaHUsS, BIMSHUS KOMIIOHEHTOB SKOCHCTEM,
AQHTPOIIOTEHHBIX HW3MEHEHHH B HKOCHCTEMax CBOEH
MECTHOCTH, KpPyroBOpOTa BELIECTB M MpPEBPAIICHHS
JHEpruu B Onocdepe

BCIICCTB u

Ymenue UCnOIb306aNb COOTBETCTBYIOIIUEC
APTrYMCHTHI, 6I/IOJ'IOFI/I‘I€CKYIO TCPMHHOJIOTUIO u
CHUMBOJIMKY ISl JIOKA3aTeNIbCTBA POJCTBA OPTaHU3MOB
Pa3HbIX CUCTEMATUYCCKUX Tpynii; B3aNMOCBA3U
OpraHM3MOB U Cpellbl OOWTaHWs; EAMHCTBA Yelo-
BEUECKHX pac; HEOoOXOAMMOCTH 3J0pOBOTO oOpasza
YKU3HHU, COXPaHEHHs Pa3HOO0Opa3usi BUJOB U SKOCHUCTEM
KaK  yCIIOBUS  COCYIIEGCTBOBAaHHUS  MPUPOABI |
YeJI0BeUECTBA

Yy

MIT 1.1.1; 1.1.2;
1.1.5; 1.2.3;
1.3.1; 1.3.3; 2.1;
3.1

Ymenue kpumuuecku ouenusamv ungopmayuio
OuonocuuecKo20  coO0epIHcaHuAa; WVHTEPHPETHPOBATH
9TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIIEJOBaHUI B
OuosIoTNu, METUIIMHE, OMOTEXHOJIOTHU; PACCMaTPUBATh
rino0anbHbIC 9KOJIOTMYECKUE npoOIIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOIICHHUIO K HUM
COOCTBEHHYIO MO3HILIUIO

bY

MIT 1.3; 2.1

ChopMupoBaHHOCTb COOCTBEHHON MO3ULMHU 110
OTHOIICHHUIO K OWOJIOTHYECKOW WH(pOpMAIHH,
IOJly4aeMOM M3 PasHbIX  MCTOYHHKOB,
K [VIOOAJIbHBIM ~ 3KOJIOTUYECKUM  IpodieMam
U MYTSM UX PEIICHUs
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Pasnen 2. [lepedeHb 3JIeMEHTOB COepP/KaHNs, IPOBEPsieMbIX HA ¢IMHOM rocyAapcTBeHHOM dKk3amene no BUOJIOI'NHU

B Tabmurie 3 npuBenéH COCTaBICHHBIN Ha OCHOBE ()efiepalbHON 00pa30BaTeIbHON MPOrpaMMBbl CPETHET0 O0IMIeT0 00pa3oBaHUs 1O OMOJIOTHI
MEPEYCHb MPOBEPSEMBIX JICMEHTOB COJICPIKAHHSI.

Tabnuya 3

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS YpoBeHb nporpamMmbl Hajnmnumne 1aHHOTO0 3J1€MeHTa
cofepxxaHus B konupukarope EI'D
NPOLLIBIX JeT

1 buoaorus kak HayKa. 7KuBble cUCTEeMBbI U HX H3YYCHUC

1.1 | CoBpemeHHas OMOJIOTHS — KOMIUICKCHAsI Hayka. bronorudeckne Hayku BY, VV! +
U u3ydaemble uMHU mnpobiembl. DyHaamMeHTadbHBbIC, MPUKIAAHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HadueHre OWOJIOTMH B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTuHbl wmupa. [Ipodeccuu, cBs3aHHBIE ¢ OHOJIOTHEH.
3HaueHue OHOJOTMU B MPAKTHUUECKON JIEATEIHHOCTH YEIIOBEKa:
MEJUIIMHE, CEIBCKOM X035IMCTBE, MPOMBIIUICHHOCTH, OXpaHE MPUPOILI

1.2 | J)KuBbIe cucTeMbl Kak mpeaMeT u3ydeHus ouonorun. CBOWCTBA KUBBIX bY, VY +
CUCTEM: €AUHCTBO  XHWMHYECKOTO coCTaBa,  JAMCKPETHOCTb
U IEJOCTHOCTh, CJIOXXHOCTb W  YHOPSJOUYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTb, caMOOpraHu3aIus, CaMOBOCIIPOU3BEACHHUE,
Ppa3IpaXxuMOCTh, U3BMEHUYMUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3anuu KUBBIX CHCTEM: MOJIEKYJIIPHBIN, KJICTOYHBIN,
TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIIUOHHO-BUIOBOM, YKOCUCTEMHBIN
(6uoreonieHoTHueckuii), Ouochepusiit. Ilpoueccel, mpoucxoasIIHe
B KHBBIX cucTeMax. OCHOBHbIC TIpU3HAKHU >kUBOro. JKu3Hb Kak popma
CYIIECTBOBaHUSI MaTEPUU

1.3 | Merogsl  Owonornueckod  Hayku. HaOmomenue, u3MepeHwHe, BY, VY +/-3
OKCIIEPUMEHT, CHCTEMATU3alMs, Memaanaus’. TIoHsTHE O 3aBUCUMOM
U HE3aBUCUMOW nepeMeHHO. IlnaHupoBaHME  DKCIEPUMEHTA.

! 31ech u manee: npu ykazanun y4eOGHOrO Marepuala, M3y4aeMoro Kak Ha 6a30BOM, Tak ¥ Ha yTIIyOIEHHOM ypOBHE, NPUBOAATCS (hOPMyYIMPOBKH U3 (enepanbHoi 06pasoBaTenbHONn
[POrpaMMBbl yriyOJIEHHOTO YPOBHSL.
2 351eck U jasiee: coepKaTesIbHbIE DIEMEHTHI, BBIENCHHBIE KYPCUBOM, HE OYyT npoBepsaThes Ha EI'D 2025 .
3 351ech 1 manee: 3HaK «+/-» B cTonbIe «Hammdue TaHHOTO 3eMeHTa cojiepkanus B Koaupukarope EI'D MPONLTBIX JTeT» 03HAYAET, YTO B KOAMMUKATOPE MPONLIBIX JTeT TaHHBIH
AJIEMEHT COJIep KaHMsl ObLI ITPEJICTaBIICH B IPYTOM 00bEME W/UiIH B MHBIX (DOPMYJIMPOBKAX.
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Kon

IIpoBepsieMblii 371eMeHT CO/IePKAHMS

YpoBeHb nporpamMmel

Hann4ymne 1anHOrO 3J1€eMEHTA
cofepxxaHus B konupukarope EI'I
NPOLUIBIX JIeT

IMocranoBka u mpoBepka rumore3. HyneBas rumotes3a. [lonsTue
BBIOOPKH H €€ JOCTOBEPHOCTh. Paz0poc B OMOIOTHYECKUX ITaHHBIX.
OmeHka JTOCTOBEPHOCTH TOJMYYEHHBIX  pe3ynbTaToB. [IpuumHbI
UCKaXCHUS pe3yJIbTaTOB dKCIIEPUMEHTA. [loHAmuUe cmamucmuyeckozo
mecma

Kierka Kak 0noJiornyeckas cucTeMa

2.1

Kretka — cTpykTypHO-(QYHKIIMOHATbHAS €IUHHIA KHBOro. McTopus
oTKphITUs KiIeTKU. PaboTer P. ['yka, A. JleBenryka. Kinetounas teopus
(T. lOBann, M. llneiinen, P.BupxoB). OcCHOBHBIC MOJOXKEHHUS CO-
BPEMEHHOM KJIETOYHOW TEOPHH.

MeTonbl MOJEKYJNSAPHOW M KIETOYHOM OWMONOTHH: MHKPOCKOIUS,
xpomarorpadus,  amektpodope3,  METOI  MEUYECHBIX  aTOMOB,
Qg depeHnmaibHoe HeHTpUyrupoBaHue, KyJIbTHBHPOBAHUE KIETOK

bY,VVY

+/—

2.2

XUMUYECKUA  COCTaB  KJIETKH. Makpo-, MHUKpO- U  yasmpa-
MUKpOdJIeMeHTHl. Bozma u e€ ponp Kak pacTBOPHUTENs, pearcHTa,
ydyacTu€ B CTPYKTYPUPOBAaHUM  KIETKH,  TEIUIOPETYJISALUU.
MunepanbHble BellecTBa KIETKH, WX Ouosornyeckas posb. Pounb
KaTHOHOB U aHUOHOB B KJIETKE.

Buonornueckue nonmumepsl. benku. AMUHOKHCIOTHBIN COCTaB OEJKOB.
Crpyktypel OenkoBoil Moisiekynbl. [lepBudHast cTpyKTypa Oenka,
NenTHAHAs CBsI3b. BTOpuYHasi, TpeTU4YHas, YETBEPTUUHAS CTPYKTYPHI.
Henarypanusa. CpoiictBa OenkoB. Kiaccudukamus OenkoB. buo-
JoTUYecKre PYHKIIUU OCIIKOB.

VYrneBoasl. MoHocaxapubpl, JIUCaXxapuibl,  OJUrOCaxapuipl U
nonucaxapuapl. OOHMIl mMminaH CTpoeHUs U (HU3HKO-XUMHYECKHE
CBOICTBa yriieBoI0B. bruonorunyeckue GyHKIMH YTIIEBOIOB.

Jlumuaer.  T'mapodunbHO-THAPOGOOHBIE cBoMcTBA. Kitaccudukarms
munuaoB.  Tpurnunepuas,  Gochonunuasl, ocku,  CTEPOUBL
buonorndeckne ¢pyHKIuu munuaoB. OOmue cBOWCTBAa OUOIOTHUECKUX
MeMOpaH — TEKy4ecTbh, CIOCOOHOCTh K CaMO3aMBIKaHHIO, MOJYIIPO-
HUI[AEMOCTb.

HyknennoBbie kucinotrel. JIHK u PHK. CrpoeHne HYKIEHHOBBIX

bY,VV

+/—

© 2025 denepanbHas cyx0a 1o Hag30py B chepe oOpa3zoBaHus U HAYKU




Komuduxarop EI'D 2025 r.

BUOJIOTUA, 11 knace. 13 /34

Kon

IIpoBepsieMblii 371eMeHT CO/IePKAHMS

YpoBeHb nporpamMmel

Hann4ymne 1anHOrO 3J1€eMEHTA
cofepxxaHus B konupukarope EI'I
NPOLUIBIX JIeT

kucioT. Hyxmeoruasl. [IpmHnmnm kommemeHntapHocTd. lIpaBuio
Yapradda. Crpyxrypa JHK — nBoitHas cnupans. MecToHaxoxXIeHHE U
ouonornueckue ¢pynkuuu JJHK. Buast PHK. @ynkunn PHK B kietke.
Crpoenne monekynsl AT®. Makpospruueckue CBS3M B MOJEKYJIe
AT®. buonormueckue  ¢ynkuun ATD.  Boccmanosnenuvie
nepenocuuxu, ux gyukyuu 6 knemke. Cexeenuposanue /[HK.
Cmpykmypnas — Ouonocusi:  Ouoxumuveckue u  Ouogusuyeckue
uccnedosanusi — cocmaea U - NPOCMPAHCMEEHHOU  CMPYKMYpbl
ouomonexyn

23

Tumnsl KIETOK: dyKapuoTHdecKkass U mpokapuoTudeckas. CTpyKTypHO-
(GyHKIIMOHATILHBIE 00pa30BaHUS KIICTKH.

CrpoeHue mpoKapuoTHIeCKOl KiaeTku. KieTounasi cteHka OakTepuil u
apxeir. OcobenHocmu cmpoenus 2emepompo@Hol U asmompopHou
npoxkapuomuyeckux kiemox. Mecto u posib IpoOKapuoT B OMOIIEHO3aX.
Crpoenne ¥ (YHKIMOHMPOBAaHME  SYKAPUOTHYECKOM  KIICTKH.
[Tnazmaruueckas memOpaHa (rasmanemma). CTpyKTypa IIa3MaTHIecKon
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IUIa3MaTHUECKYI0 MeMOpaHy:
naccuBHbIN (auddy3us, odneraénnas muddy3ust), akTHBHBIN (nepeuuHblil
U 86mMopudHbIL akmuenbvlil mparcnopm). ITloaynpoHUIIaeMOCTs MEMOpPaHHI.
Pabora Harpuii-kaaueBoro Hacoca. DHIOIMTO3: MUHOLMTO3, (haroIuTos.
Ox3ommTo3. Knerounas crenka. CTpykTypa U QyHKIMH KICTOYHOM CTEHKU
pacTeHwid, TpuoOOB.

Hwuronna3zma. I{uto3oms. IluTockener. JIBMKeHHE IIUTOILIA3MBI.
Opranounpl  kinerkd. OnHoMeMOpaHHBIE  OpPraHOWIbBl  KIIETKHU:
supomnaszmaruueckas cetb (JI1C), anmapat ['oabaku, TU30COMBI, UX
cTpoeHue u (PyHKIUU. B3auMOCBSI3b OTHOMEMOpPAHHBIX OPraHOUIOB
kneTku. Cmpoenue epanynsipuozo pemuxynyma. Cunmes pacmeopumbix
benxos. CUHTE3 KIETOYHBIX MeMOpaH. [mankuii (arpaHyJIspHBI)
SHIOIIIA3MATHUECKU peTHKyiIyM. CekpeTopHas (yHKIHs ammapara
lNonmpmxu. TpancnopT BemiecTB B KieTKe. Bakyonum pacTUTENBHBIX
kietok. Knerounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOU/IbI KJIETKHU: MUTOXOHIPUH, MJIACTHU/IBI.

bY,VV

+/—
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Kon

IIpoBepsieMblii 371eMeHT CO/IePKAHMS

YpoBeHb nporpamMmel

Hann4ymne 1anHOrO 3J1€eMEHTA
cofepxxaHus B konupukarope EI'I
NPOLUIBIX JIeT

Crpoenne u (QyHKOMM MUTOXOHAPUH U TAcTUi. [lepsuunuvie,
6MOPUUHBIE U CTIOJICHBLE NIACMUObL (POMOCUHMEIUPYIOWUX IVKAPUOM.
XJI0pOTIIaCcThl, XPOMOILIACTHI, JICMKOIIACTHI BHICIINX PACTEHUM.
Hemem0Opannbple  opraHounasl  kietku CrpoeHne U (QyHKIMH
HEeMEeMOpaHHBIX OPraHOMIOB KJIETKU. PubGocombl. Mukpoguramenmur.
Mpieunsle Ki1eTkd. Mukpotpy6ouku. Knetounsiii nenrp. CrpoeHue u
JBIDKEHHUE JKIYTMKOB M pecHHYeK. MMHKpOTpyOOUKH LUTOIUIA3MBI.
Lentprons.

Anpo. OGosouka sjpa, XpOMaTHH, KapuOIUIa3Ma, SAPBIMIKH, WX
cTpoeHne W QYHKUUU.  AOepmuwlii.  OenKkoevlll  Mampuxc.
IIpocmpancmeennoe pacnonodicenue XxpoMocom 6 unmepghasHom sope.
Benku xpomaTHHa — THCTOHBI.

Knerounsle BkimtodyeHus. CpaBHUTENbHAas XapaKTEPUCTHKA KIETOK
JYKapHOT (PaCTUTEIbHOM, )KUBOTHOM, TpUOHOIA)

24

AcCCUMWIISINS U JUCCUMUIIALNSA — JIB€ CTOPOHBI MeTabonu3ma. Turbl
oOMeHa  BemecTB: aBTOTPO(HBIM U rerepoTpodHbIil. Yyactue
KHCJIOpO/a B OOMEHHBIX MpoIleccax. DHEPreTHIeCKoe oOecredeHne
kietku: TnpeBpamenne ATD B oOMeHHBIX mporeccax. Dep-
MEHMAMuGHbIll  Xapakmep peakyuul KIemoyHo2o Memadboausma.
@epMeHTBl, HMX CTPOEHHUE, CBOMCTBA © MEXaHHU3M JICHCTBHUS.

KodepmeHTsr. Otnuumst  GpepMEeHTOB OT  HEOPTraHMYECKHUX
KaTaJan3aToOpOB. benku-akTuBaTOphI 1 OENKU-UHTHOUTOPHI.
3aBUCHMOCTh CKOPOCTH (DEpMEHTATHBHBIX PEAKIUH OT Pa3IUIHBIX
dakTopoB.

[lepBUYHBII CMHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DOTOCHUHTES.
CgeroBas u TeMHOBas (a3bl. [IpoayKTHBHOCTH oTocuHTe3a. Biusnue
pasTUYHBIX  (AKTOPOB ~HA  CKOPOCTh (HOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMOCHHTE3. Pasnoobpasue OpP2aAHUBMOB-XeMOCUHMEMUKO8!
Humpuguyupyrowue baxmepuu, ocere3obaxkmepuu, cepodbaxmepuu,
8000p0OOHbIe bakmepuu. 3HAYCHNE XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Buasl OpoxxeHus. I[IpogykTsl OpoxxeHHs

bY, VY
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U MX UCTOJIb30BaHUE YEIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU M BO30YAUTETHN OOJIE3HEH.

AdpoOHBIE  OpraHW3Mbl.  JTambl  JHEPreTUYECKOr0  OOMeHa.
[ToaroToBuTEeNbHBIN dTaN. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHHE
TJTFOKO3BI.

buonornveckoe OKWCIEHWE, WM KIECTOYHOE JbIXxaHWe. Poib
MUTOXOHJIPHA B MPOIECCax OMOIIOTUIECKOTO OKUCICHUS. [Jukiuueckue
peaxyuu. OxucnurensHoe  (ochopunupoBanue. [IpemmymecTa
a’poOHOro  myTH  OOMEHa  BEIIEeCTB  Mepe]  aHa’pOOHBIM.
D¢ heKkTUBHOCTH FHEPreTHUECKOro 0OMeHa

2.5

Peakunn wmatpuyHoro cusresa. IIpuHIMII KOMIUIEMEHTapHOCTH B
peakuusAx MaTpUYHOIO CHHTe3a. Peanmmsanus  HaciaeACTBEHHON
uHpopmanuu. ['eHeTHYecKnii KoX, ero cBoicTBa. TpaHCKpHIIUsS —
MaTpUYHbBIN CHHTE3 PHK. [TpunIUTIBI TPaHCKPHUIILINU:
KOMIUIEMEHTAPHOCTh,  AHTUIAPAJUIEIbHOCTb,  ACUMMEMPUUHOCHb.
Tpancmsus u e€ sransl. Yuactue TpancnoptHeix PHK B OnocunTese
6enka. YcnoBus 6uocunresa 6enka. Konupoanue aMuHokucinor. Poib
pubocom B OMocHHTE3e OenKa.

Opranmsanus TeHOMa Yy TPOKapuOT M JyKapuoT. Perymanusa
aKTUBHOCTH TEHOB Yy THpokapuotT. [unomesa onepona (P. Kaxoo,
JK. Mano). Perynsiiiusi 0OMEHHBIX TIPOIIECCOB B KieTKe. KiteTouHBbIi
TOMEOCTa3.

Bupycel — HekneTouHble (OpMBI KU3HH U OOJIHMraTHbIE Mapa3uTHI.
CtpoeHrne TpOCTBIX M CIOXKHBIX  BHPYCOB, pemposupycos,
OakTepuodaros.

Bupychbie 3a0osieBaHUsI 4enoBeKa, >KUBOTHBIX, pacteHuit. CIIN/I,
COVID-19, coyuanvuvie u meduyunckue npooaemol

bY,VVy
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2.6

Knerounslii muki, ero mepuonabl U peryisnusa. Matepdaza u MuTO3.
Oco0eHHOCTH TIPOLIECCOB, MpoTekatoux B uHTepdaze. [loxroroska
KIeTKH K JeneHuto. [lpecuHTeTMdyeckuid  (MOCTMUTOTHYECKHHN),
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 NPOMUCXOIALIUE B HUX
npoueccsl. Tunsl MmuTo3a. Kapnokunes m nurtoknHes. buosorndeckoe
3HaueHUe MuTo3a. Peeyrayus mumomuueckoco yuxkia Kiemku.
IIpoepammupyemas knemounas 2ubeib — anonmos.

DYyHKYUOHANIbHASA 2EHOMUKA

bY,VV
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Opranusm Kak 0H0JIOTHYeCKasi CHCTeMAa

3.1

OIIHOKJIETOYHbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIC OPraHU3Mbl U
MHOTOTKAHEBbIE OPTaHU3MBI.

@dopMBl  pa3sMHOXXEHHS  OPTaHU3MOB: Oecriofioe (BKITIOUAS
BEreTaTUBHOE) U ToJioBoe. Buabl  6ecrnonoro  pa3MHOXKEHHUS:
MOYKOBAHUE, CIOPYJISIIUS, (parMeHTalMsl, KTIOHUPOBAHUE.

[TomoBoe pasMHoOxeHue. [lonmoBble KIETKW, WM TameTbl. Meios.
Cramuu wmeiioza. IloBegenue xpomocom B Meiose. Kpoccunrosep.
buonornueckuii cmpici Meno3a U IIOJOBOTO mpouecca. Meno3 u ero
MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pazsurue. ['ameroreHe3 y >KuMBOTHBIX. [lomoBbie
ene3bl. OOpa3oBaHuE U Pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u
ooreHe3. CrpoeHue  TOJNOBBIX  KIeTOK. OIUIOAOTBOPEHUE U
AMOPHUOHAIEHOES Pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPCHHS:
Hapy’kHoe, BHyTpeHHee. [lapTeHorenes.

bY,VV
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WnnuBunyansHoe  pa3BUTHE  OpraHusmoB  (oHroreHes). Craauu
SMOpUOTEHE3a XKMBOTHBIX (Ha MpuMmepe Jsrymku). Jpobnenue. Tunwi
opobnenus. Ocobennocmu OpodaeHUs. MIeKONUMAawux. 3apoablIleBble
TUCTKHU (TacTpyJisiiivs). 3aKiajka OpraHOB M TKaHEW W3 3apOJBIIIEBBIX
JUCTKOB. B3anMHOe BiMsHUE YacTel pa3BUBAIOLIETOCS 3apoibIlla
(3MOpuroHanbHAS MUHAYKIMA). 3aK1a0Ka NiaHa CMpOeHUsl HCUBOMHO20
KaK pe3yiomam uepapxuieckux e3aumooericmeull cenos. BiusHue Ha
SMOPHOHATBHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAFOIIEH CPE/IbI.
Poct u pa3ButHe KMBOTHBIX. IlOCTA3MOpHOHANBHBIN MHEPUON.
[Ipsmoe u Hempsmoe passutue. Pa3Butne ¢ Meramopdo3zom y
0€CIIO3BOHOUHBIX U  IO3BOHOYHBIX JKMBOTHBIX. buonornueckoe
3HAUEHHUE MPSMOr0 U HENPSMOIO Pa3BUTHS, UX PaCHpOCTPAHEHUE B
npupoze. Tunsl pocta KUBOTHBIX. DaKTOPBI PEryIsluU pocTa XKHUBOT-
HBIX U yenoBeka. CTaauy NocTaMOPHUOHAIIBHOTO Pa3BUTHS Y AKUBOTHBIX
U yesioBeka. [leprobl OHTOreHe3a yeaoBeKa.

Pa3zmHoxeHue u pazButue pacrenuid. ['amerodur u cnopodur. Meiio3
B KM3HEHHOM LUKJe pacTteHuil. OOpa3zoBaHHe cHOp B IHpolecce
Mmeno3a. ['amerorenes y pacteHuil. OIUIOZOTBOpPEHHE U Ppa3BUTHE
PacTUTENIBHBIX OpraHU3MOB. /IBOMHOE OMJIOJOTBOPEHHE Y IIBETKOBBIX
pacrenuii. OOpa3oBaHue U pa3BUTHE CEMEHU. Mexanuzmvl pecynayuu
OHMO2eHe3a Y pacmeHull U HCUBOMHBIX

3.2

HcTtopusi cTaHOBIEHUS W Pa3BUTHUSl FE€HETUKH Kak Hayku. OCHOBHBIE
TeHETUYECKUE MOHATHS M CHMBOJBL | OMOJIOTUYHEBIC XpOMOCOMBI,
AJUICJIBHBIC T'CHBI, AJbTCPHATUBHBIC IIPU3HAKH, I[OMI/IHaHTHBH\/JI n
PELECCUBHBIA TPU3HAK, TOMO3UIOTAa, TE€TEPO3UroTa, YHMCTasl JIMHUS,
ruOpuapl, TreHoTHr, QeHotur. OCHOBHBIE METOAbI T'€HETHKH:
THOPUIOIOTHYECKUHN, TUTOIOTHUECKUH, MOJIEKYJIIPHO-TEHETHIECKU I

bY,VVy
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33

Monorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaenss — 3aKOH
eauHooOpa3uss ~ TrHMOpPUIOB  NEPBOrO  IMOKOJICHUS. [TpaBmiio
JOMUHUpPOBaHUs. BTopoll 3akoH MeHaenss — 3aKOH pacUICTUICHHS
MIPU3HAKOB. Huronornueckue OCHOBBI MOHOTHOPHUIHOTO
cKkpemuBaHus. ['unore3a YMCTOTHI raMeT.

AHanu3upyromiee  CKpemmBaHue.  [I[poMexyTOuHBIM  XapakTep
HacJeI0BaHUs. Pacwmennenue MPU3HAKOB OpyU  HEMOJIHOM
JIOMUHUPOBAHUH.

Jurubpunnoe ckpemmuBaHue. Tpetuil 3akoH MeHzaens — 3aKOH
HE3aBHCUMOI'0 HACJICIOBAHUS MPU3HAKOB. LluTONOrMyeckue OCHOBBI
TUTUOPUIHOTO CKPEIUBAHUSI.

CuennenHoe HacieqoBaHue mpu3HakoB. Paboter T. Moprana.
CueruieHHOE HaclleIOBaHWE TE€HOB, HAapyLIEHUE CLEIUICHUS MEeXIY
reHaMu. XpOMOCOMHas T€OpHUs HACJIEICTBEHHOCTH.

l'enetnka mosna. XpOMOCOMHBIM MEXaHHU3M OIpPEACIICHHs IoJja.
AyTocoMbl M TOJOBbIE  XpoMmMocoMbl.  ['omMorameTrHeiii U
reTeporaMeTHBIN 1moi. I'eHeTnueckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CUEIUICHHBIX C MTOJIOM.

l'enotun kak nenoctHas cucrtema. [lmeHOTponus — MHOXKECTBEHHOE
nercTBue TeHa. MHOXKECTBEHHBIM —ayuienus3Mm.  Bzaumooeticmsue
Heannenvuvlx 2eHos. Komniemenmaprnocms. Snucmas. llonumepust

bY, VY
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3.4

B3aumopeiictBre reHotHna W cpensl mpu (opMmupoBaHuH (heHOTHTA.
N3menunBOCTb TpU3HAKOB. KaueCTBEHHBIE ¥ KOJIMYECTBEHHBIE IPU3HAKH.
Buibl 13MEHYMBOCTH: HEHACIIEICTBEHHASI U HACIIEICTBECHHAS.
Moau¢ukanmoHHas HW3MEHYMBOCTb. Ponb cpenpl B (opMUpOBaHMU
MOTU(PHUKAMMOHHOW  W3MEHYMBOCTH. HoOpMa  peakuuu IpH3HAKa.
Bapuanuuonnslii psn n BapuanmonHas kpusas (B. Moranncen). ColicTBa
MOAN(UKAITMOHHON N3MEHUYMBOCTH.

I'enoTunuyeckas U3MEHYHUBOCTD. CoiicTBa TEHOTUIINYECKON
M3MEHYMBOCTH. BHUJbI T€HOTUITMUECKON M3MEHUMBOCTH: KOMOMHATHBHAS,
MYTallAOHHAsL.

bY, VY
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KomOunatuBHass n3MeHUMBOCTh. Mei03 U TOJNOBOM MpoOIeCC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. POJIb KOMOMHATHBHON M3MEHUYHUBOCTH B
CO3[TaHUM TEHETHYECKOT0 Pa3HOO0pa3usl B pe/ieax OTHOrO BUIA.
MyTanoHHass U3MEHYMBOCTb. BHIIbI MyTanuii: r€éHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE M WHIYLMPOBAHHBIE MyTalMu. SnepHble U
nuTOoIUIa3MaTnyeckue myrtaruu. CoMaTH4ecKue M TIOJIOBBIE MYTallWu.
[IpyunHBl BO3HUKHOBEHHsT MyTauui. MyTareHbl M HMX BIMSHHUE Ha
OpPraHU3MBL.  3aKOHOMEPHOCMU — MYMAYUOHHO20  npoyeccd. 3aKOH
TOMOJIOTUYECKUX  PSIIOB B HACIHEJACTBEHHOM  HM3MEHYMBOCTH
(H.W. BaBuiioB). Buesoepnas uzmeHuu8ocms u HAC1e0CmMEEHHOCHb

3.5

Kapuorun denoBeka. MeowcOynapoonas npoepamma ucciedo8anus
2eHoma  4Yenoseka. MeToapl  M3yYEHMs] TEHETUKH  YeJIOBEKa:
reHeaNornYecKuil, OJIM3HEIOBbIi, TUTOTeHETUYECKUMN, TTOMYISIIHOHHO-
CTaTUCTUYCCKUH, MOJICKYJISIPHO-T€HETHUECKHH. Cospemennoe
onpeoeieHue 2eHOMUNA: HNOTHOLEHOMHOe CeKBeHUPOBAHUE, 2eHOMU-
nuposauue, 8 mom ducie ¢ nomowvto I1L[P-ananuza. HacneactBeHHbIE
3a00yieBaHUs 4ellOBeKa. [ €HHbIE M XPOMOCOMHBIE OOJIC3HU YETIOBEKA.
Bonesnu ¢ HaciencTBEHHOM MPeApacoioKeHHOCThIO. 3HAYCHUE MEIH-
[IUHCKOW TEeHETUKH B TMPEIOTBPAICHUM M JIEYEHUU TE€HETHUECKUX
3a0osieBaHmii yenoBeka. CTBOJIOBEIC KIIETKH

BY,VVY
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3.6

JomMecTukaiusi U ceneKuus. 3apoXkIeHUE CENEKUUU MU JOMECTUKALIUU.
VYyenne H.U. BaBuioBa 0 1eHTpax MPOUCXOXACHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTeHUU. Poiib cenekiuu B CO3MaHHUU COPTOB PAaCTCHUM
Y opoA KUBOTHBIX. COpT, mopoja, ImMTamMM. 3aKOH TOMOJIOTHMYECKUX
PAIOB B HAacIeACTBEHHOW u3MeHuuBocTH H.M. BaBuiosa, ero 3HaueHue
JUTSI CEIEKITMOHHOM PabOoTHI.

MeToap! ceneKnMOHHOM padoThl. MIcKycCTBEHHBIM 0TOOP: MacCOBBIM U
WHIUBUyTbHBIA. JTanbl KOMOWHAIIMOHHOW cenekuuu. VcmbiTanue
MPOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTUITy C TMOMOIIBIO
OIICHKH (PEHOTHIa MOTOMCTBA M OTOOp MO TEHOTHUIY C ITOMOIIBIO
ananmusa JIHK.

bY,VVY
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HckyccTBeHHBIE MyTareHe3 Kak METOJ CEeJNEeKIMOHHOM paboThl.
PagnanvoHHBI M XMMMYECKUN MYTAareHe3 Kak MCTOYHUK MYyTalud y
KyJbTYpHBIX ~ (OpPM  OpraHusmoB. Hcnonv3osanue  2eHOMHO20
pedakmuposanus u mMemooos pexomournanmuvix JTHK ona nonyuenus
UCXOOHO20 MAMeEPUANa 015 CeNeKyu.

[lomyuenne MOJIUIUIONUIOB. BaytpuBniosas THOPHUIN3ALIMSL.
bauskoponcTBeHHOE  CKpeliuBaHue, Wid WHOpuauHT. HeponctBeHHOE
CKpellluBaHue, WM ayTOpuauHr. l'erepo3uc u  €ro MpPUYMHBL
Hcnonb3oBanue rereposuca B cenekimu. OtanéHHas THOpHIM3alys.
[peomonenne Oecryionust MEXKBUIOBBIX THUOPUIOB. JJocmudicenus ce-
JIeKYUU PACMEHULL U HCUBOMHBIX

3.7

OOBeKThI, UCTIONb3YEMbIE B OMOTEXHOJOTHH, — KJIIETOYHBIE M TKAaHEBbIE
KyJbTYpbl, MHUKPOOPTaHMU3MBI, HMX XapaKTepUCTHUKA. TpaaullOHHAs
OMOTEXHOJOTHS:  XJIeOOMeUeHUe,  TMONMYy4YeHHE  KHUCIOMOJOYHBIX
NPOJIYKTOB, BHHOAENHE. MuKpoOHonoruueckuii cuHre3. OOvexmul
MUKPOOUOSIO2UYEeCKUX MexXHON02U. IIpouzsoocmeo benxa,
amuHokuciom u  eumamunos. VICKyCCTBEHHOE  OIUIOJIOTBOPEHUE.
Pexoncmpyxyus atiyexniemox u KioHUpo8aHue Hcusommuwvlx. Memoo
MPAHCNIAHMAYUU 510ep KIEeMOK.

XpoMocoMHas U TeHHasi MHXKEHepHs. McKyccmeenHblil cunmes 2eHa u
KOHcmpyupoeanue  pexomounanmuvix - JHK.  Jlocmuocenus — u
nepcneKmuebl XpOMOCOMHOU U 2eHHOU uHdicenepuu. Meouyunckue
buomexnonozuu. Mcnonv3osanue cmseoniosblx K1emox

bY, VY

Cucrema n Mnorooﬁpasne OPraHuYeCKoOro Mmpa

4.1

Buonornueckoe pasznooOpazue opranu3moB. CoBpeMeHHas cHCTEMa
opraHu4eckoro Mupa. IIpuHIMIIEI KiIaccu(UKAaUU OpPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHUS] W JKU3HEAEATENBHOCTH OIHOKJIETOYHBIX
OpraHU3MOB. baxrepun, apxeu, OJITHOKJIETOYHBIE rpuoBbl,
OJITHOKJIETOYHBIE BOAOPOCHM, Jpyrue NpoTHCThl. KoioHHanbHbIE
OopraHu3Mbl. J[BHKeHHE OJHOKJIETOYHBIX OpraHu3MoOB: amMEOOMTHOE,

bY, VY
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KT'YTUKOBOE, PECHHYHOE. 3aluTa y OJHOKJIETOYHBIX OpPraHU3MOB.
Pa3apaskxuMOCTh y OJTHOKJIETOYHBIX OPraHU3MOB. TakCUCHL.

4.2

MHorokJjieTouHble pacTeHus. B3anMoCBA3b 4acTeil MHOTOKJIETOYHOTO
opranu3ma. TkaHH, OpPraHbl U CHCTEMBI OPIaHOB MHOTOKJIETOYHOI'O
opranu3zma. OpraHu3Mm Kak eauHoe 1enoe. Tkanu pacteHuid. Tumbl
pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHasi, MOKPOBHAs, MPOBOIAIIAS,
OCHOBHas, MexaHuueckas. (OCOOEHHOCTH CTpOCHHUs, (QYHKUUH
Y PACIIOJIOKEHMS TKAHEH B OPraHax pacTCHUM.

bY,VVY
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4.3

BereraTtuBHble U reHEpaTUBHBIE OpraHbl pacTeHU. DYHKIIMKU OPraHOB
u cuctem opraHoB. Kapkac pacteHuid. /[Bu>KeHHE MHOTOKJIETOYHBIX
pacTeHuii: TponU3Mbl U HacTUU. [loriomieHre Bobl, YIIIEKUCIOro ra3a
M MHHEpPAJbHBIX BEHIECTB pacTeHUsMU. JIpIXaHWe pacTeHHil.
Juddy3us ra3oB yepes MOBEPXHOCTh KJICTKH. TPaHCIIOPTHBIE CHCTEMBI
pactenuii. Beimenenue y pacteHuwil. 3ammra 'y MHOTOKJIETOYHBIX
pactenuii. Kytukyna. CpencrBa MacCUBHOM M XMUMHUYECKOW 3aIMTHI.
duroHIMALL.

Pazgpaxxumocte W perynsnus y oOpraHu3MoB. Pa3apaxuMocTs u
peryJiius y MHOTOKJIETOYHBIX pacTeHui. POCTOBBIE BemiecTBa W UX
3HA4YCHHE

BY,VV
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4.5

MHOrOKIETOUYHEIE JKHBOTHEIC. B3aMMOCBSI3b YacTei MHOTOKJIIETOYHOT'O
opranu3ma. TkaHW, OpPraHbl U CHCTEMBl OPTaHOB MHOTOKJIETOYHOTO
opranu3ma. OpraHuzMm Kak eauHoe ueinoe. I'omeocrtas. TkaHu
JKHUBOTHBIX W YCJIOBCKA. Tunsr KHUBOTHBIX TKaHeﬁI SIIUTCIIMAJIbHAA,
COCIUHUTCIIbHAaA, MBbIINICYHAA, HepBHaSI. OCO6€HHOCTI/I CTpOGHI/ISI,
(GYHKIUI 1 pacioIoKeHUs] TKaHEH B OpraHax )KUBOTHBIX U YEJIOBEKA.

bY,VVy
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4.6

OpraHsl U CUCTEMbI OPraHOB >KUBOTHBIX. DYHKIIMH OPraHOB U CHUCTEM
opranoB. Omopa Tena opraHu3MoB. CKeNeTbl OMHOKIETOYHBIX H
MHOTOKJIETOUYHBIX KHBOTHBIX. HapyXHbII UM BHYTPEHHHH CKEJeT.
CtpoeHue U TUIIBI COEMHEHUSI KOCTEH.

JIBi>keHHe MHOTOKJIETOYHBIX JKMBOTHBIX. [lWTaHuWe >KMBOTHBIX.

bY,VVy

+/—
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[utanue MNO3BOHOYHBIX >KUBOTHBIX. [IpixaHue >KUBOTHBIX. KoxHOE
nbixanue. XKabepHoe 1 IErouHoe AbIXaHUe.

JlpixaHHe TMO3BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCIIOKHEHUE
CTpOEHHS JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cucTema
yesioBeka. MexaHu3M BEeHTUISIUH JETKUX Y NTUI U MJIEKOIUTAIOIIHX.
TpaHcmOpT BEIECTB y OpraHu3MoB. TpaHCHOPT BEMIECTB Y KUBOTHBIX.
KpoBenocnas cucrema u €€ opransl. KpoBeHocHas cucrtema
NIO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaiieHus. DBOIIOIMOHHbIE
YCIO)KHEHHUS  CTPOEHUSI KPOBEHOCHOM  CHCTEMBI  IO3BOHOYHBIX
KUBOTHBIX. Bpienenue y opraHu3MoB. BbiieneHue y >KUBOTHBIX.
CokpatutenbHble Bakyosu. Opranbl BeiaeneHuss. CBsI3b MOJOCTH TeENa
C KpOBEHOCHOW ¥ BBIACIUTENBHON cHucTeMaMu. Beinenenue y
NIO3BOHOYHBIX JKMBOTHBIX. 3allUTa Y MHOTOKJIETOYHBIX >KUBOTHBIX.
[TokpoBBI ¥ UX TPOU3BOAHBIE.

PaznpaxxumocTs M perynsuus y OpraHu3moB. Paszapaxumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3npaxuMocTs U perynsiuus
Yy MHOTOKJIETOYHBIX pacTeHuil. PocToBbIe BellecTBa U X 3HaUCHUE.
HepBHuast cuctema u peduieKTOpHast PEryJsilus Y MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHas cucrema u €€ oOTHENBL. OBOJIOLUOHHOE
YCII0)KHEHHE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX.

Paspabomxa  ancopummos u  npoepamm 0 - 3¢hghexmusnoii
@yHKYUOHANBHOU aHHomayuu 2eHOMO8, MPAHCKPUNIMOMO8,
npoOmMeomos, MemadoioMO8 MUKPOOP2AHUSMOS, DACTNEHULL, HCUBOMHBIX
U yenoeexa.

OpraHusm 4Yej0BeKa U ero 3/10pOBbe

5.1

Opranel U CUCTEMBI OpraHoB 4enoBeKa. OTAenbl TOJIOBHOTO MO3ra
NO3BOHOYHBIX  JKUBOTHBIX. Peduiekc u  peduexropHas  1yra.
besycnoBuble U ycioBHble peduekcel. ['ymopanbHas perynsuust u
SHJOKPUHHAs CUCTEMA XKUBOTHBIX U 4esloBeKa. JKese3pl S9HIOKPUHHON
CHUCTEMBI U X TOpMOHBIL. JleficTBHe rOpMOHOB. B3auMOCBsI3b HEPBHOU

bY, VY
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¥ OHAOKpUHHOK cucreM. [wmmoramamo-rumoduszapHas cucTeMa.
Pedrexc u pedaextopHas ayra. besycinoBHble U ycI0BHBIE peIeKCh

52

3amuTa opraHu3ma oOT Oone3Heil. MIMMyHHas cucTema uelnoBeKa.
Knerounslii U TyMOpaJbHBIN WMMYHUTET. Bpoxnénnsiit,
NpUOOPETEHHBIN crienuDUUECKUl UMMYHUTET. Teopus KIOHANbHO-
cenekmugnoco ummynumema (I1.9paux, @.M.bepnem, C.Tonecasa).
BocnanutenbHble  OTBETHI  OpPTaHU3MOB.  Poib  8POAHCOEHHO20
UMMYHUmMema 8 pazeumuu CUCIeMHbIX 3a001e6aHUll

bY,VV

53

Kposenocnas cucrema n e€ opransl. Cepane, KpOBEHOCHBIE COCYbI U
kpoBb. Kpyru kpoBooOGparenus. Pabora cepana u e€ perymsiuus

BY,VV

54

Hpbixanue venoBeka. Ju¢¢ys3us ra3oB uepe3 MOBEPXHOCTb KIIETKH.
JlpIxaTenpHas CUCTEMa 4esoBeKa. JlpIxaTrenpHash IOBEPXHOCTD.
Perynsuus apixanus. JlpixareabHble 00bEMBI

bY, VY

5.5

[MumeBapurensHas cucteMa uesioBeka. OTIEIbl MUIIEBAPUTEIHLHOTO
Tpakta. [lumeBapurtenbHble  JKene3bl.  BHyTpumonoctHoe U
BHYTPHUKIIETOYHOE MUIIIEBapEHUE.

bY, VYV

5.6

[ToxpoBel 1 ux npousBoaubie. Opranbl BeineneHus. [louku. Ctpoenne
u GyHKIMOHUpOBaHUE HedpoHa. DMIbTpanus, CEKpenus U oOpaTHOE
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl  OpPraHOB  BbIACICHUS.
OO6pa3oBaHre MOYH Yy YEJIOBEKa

bY,VV

5.7

JIB>keHUEe YelloBeKa: MblleyHasi cuctema. CKeIeTHbIE MBIl U UX
pabota. CTpoeHHE U TUTIBI COSTUHEHUS KOCTEH

bY,VVY

Teopus 3Bosronnu. Pazpurne :xu3Hu Ha 3emiie

6.1

OpomonunonHas Teopus Y. lapBuna. [Ipeanoceliku BO3HHMKHOBEHUS
napsuHu3Ma. JKu3Hp 1 Hay4Has aesareabHocTs Y. JlapBuHa.
JBwxymue cuiasl 3Bomouud  BuaoB 1o Y. JlapBuHy (BbICOKas
WHTCHCUBHOCTh ~ Pa3MHOXKEHHUS ~ OpPraHU3MOB,  HACJICJCTBEHHAs
U3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBaHME, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD).

Odopmiienne  cunterndeckod  teopun  sBomorun  (CTD).

bY, VY
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Heumpanvnas meopusa 26omoyuu. Cospemennas 260110YUOHHAA
buonocus. 3HaueHHE SBOJIIOLMOHHOM Teopun B  (GOPMHUPOBAHUU
€CTECTBEHHO-HAY4YHON KAPTHUHBI MUpPa
6.2 | Ilomynauusa kak sneMeHTapHas enuHuua s3Boiouuu. Cospemennvlie bY, VY +/—

MemoObl OYEHKU 2eHemuyecKko2o pasHoobpasusi u CmpyKmypbl
nonynayui. VI3MeHeHue reHooHJa MOMYJALMU KaK 3JIEMEHTapHOE
3BOJIIOIIMOHHOE SIBJICHUE. 3aKOH T€HETUYECKOTO paBHOBecus J[xk. Xap-
1u, B. BaitnOepra.

DneMeHTapHbIe dakTopbl  (ABMKYIIHE CHJIBI)  DBOJIIOIIHH.
Myrtammonnslii  nporiecc. KomOuHaTuBHas u3MeHUYMBOCTH. [Ipeiid
FE€HOB — CIIyyaliHble HEHANpaBJIEHHbIE W3MEHEHHUS 4YacTOT ajuiesiei
B momysanuax. Oddext ocHoBarens. Murpamuu.  M3onsuus
MOMyJIAIMA: reorpaduueckas (MPOCTPAHCTBEHHAs), OWOIOTHYECKas

(pempoyKTHBHAS).
EctecTBenHslit 0T00p — Hampapisonmii GakTop 3BoOIOIHH. DOPMBI
€CTECTBEHHOI'O orbopa: JBUKYIUH, CTaOMIIN3UPYIOLIHIA,

paspsiBaromuii (Au3pynTuBHBIN). [TonoBoit oT6op.
[Tprcnoco0NeHHOCTh OPraHU3MOB KaK pPE3yJbTaT MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHE MPHUCITIOCOOIEHUN Yy OpraHu3MoB. ApoMop(o3bl H
uanoagantauuu. [Ipumepsl mpucnocobneHuit y opranusmon. OTHO-
CUTEJILHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BumooOpasoBaHue Kak pe3yibTaT
MUKpPO3BOJIONHH. M30msmust — Ki1roueBoit (paktop BumooOpa3oBaHUs.
[Tyti u cocoOsl BU1ooOpazoBaHms: aytonaTpudeckoe (reorpadudiec-

Koe), CUMITaTPUYIECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE)
(monummonau3zanus, TuOpuan3anus). nuTeabHOCTh 3BOJIOIMOHHBIX
IPOIIECCOB.

MexaHu3mbl OPMHUPOBAHUST OMOIIOTUIECKOTO pa3HOOOpa3usl.
Ponv  26onoyuonnoii buonocuu 6 paspabomke HAYUHLIX MeMOO08
coxpanenus 6uopaznoobpasus. MUKPOIBOMIONMS U KOABOJIOLHUS
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Napa3uTOB U UX X035€B. MexaHu3Mbl (POPMUPOBAHHS YCTOMYUBOCTH K
AHTUOMOTHKAM U cIIOCOObI OOPHOBI ¢ HEll

6.3

MGTO[[BI HU3Yy4YCHUA MAaKpO3BOJIIOIHH. ITaeoHTONIOrMYECKHE METOABbI
u3ydeHus 3Bomonuu. [lepexomnsie GOpMbI U QUITOTEHETHYECKUE PSIIBI
OpPTraHU3MOB.

buoreorpadudeckne MeTo bl n3ydeHus dBoonud. CpaBHEHHE (IOPHI
1 (hayHbl MATEPUKOB M OCTPOBOB. bruoreorpadudeckue odmactu 3emMiu.
BuIBI-30HIEMHUKY U PEITUKTHI.

OMOpHOJIOTHUECKUE U CPAaBHHUTEIBHO-MOP(OIOTUYECKHE METOIbI
U3yYeHUs]  OBOJIONMH. [ eHemuueckue  MeXAHU3Mbl — IBOTIOYUU
OHNOcEHe3A U NOABNIEHUA 260IOUUOHHBIX HOBULIECME. I'oMonoruuneie u
aQHAJIOTUYHBIE OpraHbl. PynumeHTapHble OpraHbl U ataBuU3Mbl. Mote-
KYJAPHO-TCHCTUYCCKUC, OMOXMMHYECKHE U MATEMATHUUYECKUE METOABI
U3yYeHUs 3BOMONUU. [ omonozuynvie cenvi. Co8pemeHHble Memoobl
nOCMpoenUs PUio2eHemu4eckux 0epesbes.

XpomocomHvle Mymayuu u 380110Yusl 2eHOMOS.

O6mme 3akoHOMEpHOCTH (mpaBwia) sBoouu.  HeobOparumocThb
SBONIIONMK. AJanTUBHAs panuanus. HepaBHOMEpPHOCTh TEMIIOB
9BOJJOOUHN

bY,VVY

+/—

6.4

Hay4Hble THIOTE3BI TPOUCXOXKICHHS KU3HU Ha 3emiie. AGUOTeHe3 U
naHcnepMusi. /{oHayuHvle NpeoCcmagienus 0 3aAPOACOCHUU  HCUSHU
(kpeayuonusm). I'unoTe3a NOCTOSIHHOTO CaMO3apOXKAEHUS )KU3HU U €€
onposepxkenue omnbitamu O, Penu, JI. Cnamnannanu, JI. [acrepa.
[TpoucxoxaeHue KU3HU U aCTPOOUOIIOTUSI.

OcHoBHbIE 3Tanbl  HeopraHudeckod sBomtoruu. IlmanerapHas
(reonornyeckasi) SBOJIONMSA. XHWMHUUYECKas HBONIONUA. AOHOTCHHBIN
CMHTE3 OpraHMYEeCKHUX  BEIIECTB U3 HeopraHudeckux. OnbIT
C. Munnepa ul. IOpu. OOpa3oBanue MOIMMEPOB M3 MOHOMEPOB.
KoanepBatnass rumore3sa A.M. Onapuna, rumnore3a IEpBUYHOTO
oynmbona JIx. XonaeitHa, reHeTwdeckas rumote3a . Mémnepa.
Pubosumer (T. Yex) u eunomesa «mupa PHK» V. Tunbepma.
dopmupoBaHre MeMOpaH M BOZHUKHOBEHUE IPOTOKIIETKH.

bY,VVy
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Hctopust 3emnn m meronsl €€ m3ydeHus. Mckomaemble OpraHUYecKue
ocratku. ['eoxpoHonorus u e€ mMetonsl. OTHOCUTENBHAS U aOCOTIOTHAS
reOXpOHOJIOrUs. ['eoXpoHONIOruyecKas IKajga: 30HBI, 3Pbl, NEPHOABI,
3IOXHU.

HavanbHble sTansl opranndeckoi 3Bomonuu. [losBiaeHne u 3Bonronus
HEPBBIX KIETOK. Jgonoyus memaborusma. Bosnuknoseenue nepewvix
akocucmem. Cogpemennvie MUKPOOHbIe OUONNIEHKU KAK AHANI02 NEPEbIX
Ha 3emne cooowecms. Cmpomamonumsi. IIpOKaprOTHI U 3yKapHOTBHI.
[IpoucxoxaeHue 3YKapuoT (cumbuorenes). Deonoyuonnoe
npoucxooicoenue  eupycog.  IIpoucxoxaeHHe  MHOTIOKJIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHME OCHOBHBIX TIPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE JTambl JBOJIOLMU  BBICIIMX pacTeHuil. (OCHOBHBIE
apomopdo3bl pacteHuil. Bwixonm pactenuwit Ha cymry. [losBicHme
CIIOPOBBIX PAacCTEHHMM M 3aBO€BaHUE MUMH CylId. CEMEHHbBIE pacTEHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUM.

OcHOBHBIE  3Tambl  JBONIOLUM  KMBOTHOTO  Mupa. OCHOBHBIE
apoMop(O3bl KUBOTHBIX. Bendckasa ¢hayna. KemOpuiickuii B3pbIB —
NOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBble XOpAOBBIE KUBOTHBIE.
XKuznp B Boze. DBONIONHS MO3BOHOYHBIX. [Iponcxoxnenne amdpuounit
u pentwnid. [IpoucxokneHne MIIEKONUTAOUMX W OTUL. [Ipunyun
Kaouesoco  apomopgosa.  OcBocHHE ~ OECITO3BOHOYHBIMH |
NIO3BOHOYHBIMU )KMBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMIie 1O 3paM M MepHoJaM: apxeil, mpoTepo3oH,
najuieo3oi, Me3030H, KaiiHo30U. Obwas xapakmepucmuka Kiumama u
2eonocuyeckux npoyeccog. IlosBICHHME M pPACHBET XapaKTEPHBIX
OpraHu3MoB. YTie00pa30BaHUE: €ro yCJIOBHs U BIMSHHUE Ha ra3oBbIN
cocrtaB atMochepsl.

MaccoBble BBIMMpPAaHUST — 3KOJOTMYECKHE KPHU3UCBHI IPOLLIOTO.
[IpyurHbl M ciencTBUs MaccoBbIX BbIMUpaHMA. (CoOBpeMEHHBIN
9KOJIOTHUECKUH KPU3HC, €r0 OCOOEHHOCTH
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6.5 | Pazmensl ¥ 3agayd  QHTPOMOJOTHH. METOJABl  aHTPOTMOJIOTHH. BY, VYV +/—

CraHOBNEHME  TPEACTaBICHUH O  NIPOUCXOXKIECHHUU  YEJIOBEKa.
CoBpeMeHHbIE HAyUHbIE TEOPUH.

CxoncTBO 4enoBeKa C KMBOTHBIMH. CHCTEMAaTHYECKOE TIOJI0KEHHE
yenoBeka. (CBHAETENbCTBA CXOJACTBA YEJIOBEKA C IKUBOTHBIMHU:
CpaBHHUTEIHHO-MOp(doIOTHUecKne, SMOPUOIOTHICCKUE, (PH3UOIOT0-
Onoxumuueckue, mnopefeHueckne. OTANYUS 4YeIOBEeKa OT JKUBOTHBIX.
[IpsiMox0kIeHNE U KOMILJIEKC CBSI3aHHBIX C HUM IMpU3HAKoB. Pa3Butue
TOJIOBHOTO MO3Tra U BTOPOM CUTHAJIBHOW CUCTEMBI.

HBwxkymue cwibl  ((hakTopel) aHTPONOTeHe3a: OHOJIOTHYECKHE,
counanbHbie. COOTHOLIEHHE OMOJIOTHYECKHX U COLUAIbHBIX (DaKTOPOB
B QaHTPOIIOTEHE3E.

OCHOBHBIE CTAaIUd AHTPOIOTreHe3a. ABCTPAJIONUTEKH — JBYHOTHE
npeaku Jrojaed. YenoBek ymenslid, NEpBbIE HM3TOTOBICHUS OPYIHN
Tpyaa. YenoBeK NpsMOXOMSIIMN U NEPBbIMA BBIXOJ JIFOAEH 3a MPEIEIIbl
Adpuxu.  Yenoek  relgenbOeprckuii  —  oOmIMM  mpeaok
HEAaHJEPTAIbCKOTO YEJIIOBEKa U 4YeJlOBEeKa pa3yMHoOro. Yemoek
HEAaHJEPTAIbCKUM KaK BHJ JIIOACH XOJOJHOTO KimMara. YemoBek
pa3yMHBIH COBPEMEHHOTO THUIIA, OEHUCOBCKULl UYel0BeK, O0CBOEHUE
KOHMUHeHmos 3a npeoeniamu Agppuxu.

DBOJNIOIUS  COBPEMEHHOTO 4YenoBeka. EcTtecTBeHHbli 0oTOOp B
HNOMYJISIIUSAX 4YeoBeKa. MyTallMOHHBIM HPOLECC U MOJUMOP(PU3M.
[MonynsimonHble BONHBIL, apeiid reHoB, wmurpamus #u «3pdext
OCHOBATEJsH» B MOIMYJISILUSIX COBPEMEHHOTO Y€JI0BEKa.

Yenoeueckue packl. [lonsarue o pace. boinbliue pacsl: eBponeonaHas
(eBpaswuiickas), aBCTpPaJIO-HErpOMIHAS (3KBaTOpHANIbHASA),
MOHTOJIOM/IHAsA (a3MaTCKO-aMepUKaHcKas). Bpemsa u nymu paccenenus
yenogeka no naaweme. EAMHCTBO uyenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacusma. [IpucmocoOaeHHOCT, 4YenmoBeKa K
pa3HBIM YCJIOBHUSIM OKpY’Karomieil cpenbl. Biusinue reorpaduueckoin
cpenbl U Aperida reHoB Ha MOPGhOJIOTHIO U (DU3HOJIOTHIO YeJIOBEeKa
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7 | OKocucTeMBbl U NPUCYLIHE UM 3AKOHOMEPHOCTH

7.1 | Pa3gensl u 3anauu 5K0Ja0THHU. CBSA3b YKOJOTHH C IPYTUMH HAYKAMH. BY, VYV +/—
Metoabt skonoruu. IlomeBble HaOmoneHUs. OKCHEPUMEHTHI B
9KOJIOTUH: IPUPOIHBIE U JabopaTopHble. MoennpoBaHue B 3KOJIOTHH.
MOHUTOPHHT OKpYKAIOLIEH CPeAbl: JIOKAIBHBIN, PETHOHAIBHBIA U TJIO-
OaNbHBIH

7.2 | Okonoruueckue (aKTOpbl U 3aKOHOMEPHOCTH WX  JACHCTBHUSL. bY,VVy +/—

Knaccuduxanns 9KOJIOTHUECKUX (bakTopoB: abuoTuyeckue,
OmoTuveckue, aHTpornoreHHble. OONMEe 3aKOHOMEPHOCTH JICHCTBHS
skosoruueckux (akropos. IlpaBuno wmunumyma (K. Ilnpenrens,
10. JIubux). TonepaHTHOCTb. OJpuduoHmHvle U CMEHOOUOHMHbLE
Op2aHU3Mul.

Abuotnueckue daxktopsl. CBET Kak 3kojorudeckuil ¢pakrop. [eiictBue
pasHbIX  Y4YaCTKOB  COJIHEYHOIO  CIEKTpa  Ha  OPraHU3MBI.
OKOJIOTUYECKHE TPYMIbl PACTEHUN U KUBOTHBIX IO OTHOLIEHUIO K
ceeTy. CurnanbHas poib cBeta. PoTonepHOAU3M.

Temmeparypa kak 3koiormdeckuii gpaxrop. [eiictBue Temmneparypsl Ha
opranu3msbl.  [IoMKMIOTEPMHBIE ¥ TOMONMOTEPMHBIE  OpraHU3MBI.
DepumepmHvle U cCmeHomepMHble OPSAHUIMbI.

BrnaxkHocTh Kak skonornueckuil akrop. Ilpucnocodiaenus pacrenuit k
NOJJIEpKaHUI0 BomHOro Oamanca. Knaccmdukanusi pacTeHuili 1o
OTHOIIEHUIO K Boje. IlpucrnocoOiaeHust >XKMBOTHBIX K H3MEHEHUIO
BOJIHOTO peKUMa.

Cpenpl  oOuTaHMsS  OpPraHU3MOB: BOJHAs, HA3eMHO-BO3YIIHA,
NOYBEHHAs, TIJIyOMHHas MOJAMNOYBEHHAs, BHYTpUOpPraHU3MEHHasl.
OU3NKO-XUMUYECKHE OCOOCHHOCTH CpeJl OOUTAaHUS OPraHHU3MOB.
[IpucnocoOneHust OpraHu3MoB K KHU3HU B Pa3HbIX CPEAAX.
buonorunueckue putMel. BHenmnne u BHyTpeHHUE pUTMBL. CyTOUHBIE U
rogu4Hble puTMbl. [IprcnocoOIeHHOCT, OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM yCIIOBUH JKNA3HHU.

Kuznennsie ¢opmbl opranu3moB. [loHsTHe o ku3HEHHOW (opme.
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’Kuznennole GopMbI pacTeHUM: JepeBbs, KyCTapHUKH, KyCTapHUYKH,
MHOTOJICTHUE TPaBbl, OIHOJCTHHWE TpaBbl. JKusHeHHble @opMmbl
HCUBOMHBIX: 2UOPOOUOHMDBL, 2e00uoHmbl, a3podouormel. OCOOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckne ¢akroppl. Buasl OMOTHUECKMX  B3aMMOJCHCTBHIL:
KOHKYpPEHLIUS, XUIHUYECTBO, cuMOuo3 u ero ¢opmsl. Ilapazutusm,
KooTepars, MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPaAHTCTBO,
HaxJIeCOHU4YeCTBO). Hempoguueckue 63aumooeticmseusi (monuveckue,
gopuueckue, pabpuueckue). 3HaueHne OGUOTHUECKUX B3aUMOJICHCTBUI
JUISL  CYIISCTBOBAHHSI OPraHM3MOB B cpeae oOuTanus. [IpuHIUN
KOHKYPEHTHOTO MCKJIIOUEHUS

7.3

OKOJIOTUYECKHE  XapaKTepUCTHKU mnomyiadauuu. [lomynsauus —Kak
O6uosiornyeckas cucrema. Poib HeoonopooHocmu cpeobl, usudeckux
bapvepos u ocobenHocmeli OuonocUU BUO08 6 PopMUPOBAHUU
npocmpancmeennou cmpykmypvl nonynayui. OCHOBHBIE IOKa3aTeNN
HOMYJISIUM:  YHMCIEHHOCTh, IUIOTHOCTb, BO3pacTHass W  I0JIOBas
CTPYKTypa, pPOXIAA€MOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpanus.

Dkojorudeckas CTpykTypa mnomyisiuu. ONeHKa YHUCJIEHHOCTH
nonyJauud. J{uHamMuka monmyysiiuu U e€ peryisuus. buomuueckuil
nomenyuan nonyasayuu. Mooenupoeanue OUHAMUKU — NONYIAYUU.
KpuBble pocta uuncieHHocTH mnomyisuud. KpuBble BbIDKUBaHUS.
Perynsius 4rcneHHOCTH TOMYJISIHA: POk (aKTOPOB, 3aBUCAIINX U HE
3aBUCSIIKX OT MJIOTHOCTU. DKOJOTHYECKHE cTpaTeruu BUIoB (r- u K-
CTpaTeruH).

[TonsTHE 00 SKONOTHYECKOM HHUIIe BUia. MectooOutanue. Muocomepras
Modenv  oKonocudeckou  Huwiu e M. Xamuuncona.  Pazmepul
aKonocudeckou Huwu. IlomenyuanoHas u peanu308aHHAsL HULUU.

Bun xak cucrema momymsiiuil. Apeanbl BUAOB. BUIbI U X KU3HEHHBIE
CTpaTeru. 3aKOHOMEPHOCTH MOBEACHHUS M MHIPALUNA >KUBOTHBIX.
buonornueckne MHBa3HH YY>KEPOTHBIX BUIOB

bY,VVY
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7.4

CoobmectBa opranu3moB. buorieHo3 u ero crpykrypa. CBsizu Mexzy
opraHuzMamMu B OuWoIleHO3e. DKOCHCTeMa KakK OTKpBITas CHCTEMa
(A.Ix. Tencnn). GyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B 9KOCHCTEME:
NPOAYIEHTBI, KOHCYMEHTBI, peIylueHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenu u cetu. AGuorndeckue 610k sKocucteM. [lougwl
u umel 8 skocucmemax. KpyroBopor BeEIIECTB U MOTOK SHEPTUU B
9KOCHCTEME.

OcHoBHbIE TMOKa3aTeau »dKOcUCTeMbl. buomacca u mpomykuous.
DKoJorn4eckre NupaMuibl yuces, 6MoMacchl U SHEPTUU.
HanpaBrneHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHBIE U BTOPUUHBIE CYKLIECCUM U MX MPUUYUHBI. AHTPOIOTCHHBIE
BO3/IEHCTBUS Ha CYKIIECCHUM. Knumaxcnoe coobwecmso.
buopasHooOpazue U TMOJIHOTa KpyroBOpoTa BEIIECTB — OCHOBA
YCTOWYMBOCTH COOOIIIECTB.

[Ipupoausie HKOCHUCTEMBI. AHTpONOTreHHbIE HKOCHUCTEMBI.
ArposkocucteMa. ArporeHo3. Paznuuns MeXIy aHTPOIIOI€HHBIMH U
HIPUPOAHBIMH SKOCUCTEMaMHU.

YpOoskocucrembl.  OCHOBHBIE ~ KOMIIOHEHTBI  ypOO3KOCHUCTEM.
T'opoockas ¢nopa u ¢payna. Cunanmponuzayus 20poOcKou ¢hayHol.
buonornueckoe u XO3MHCTBEHHOE 3HAUYEHHWE arpo’KOCHUCTEM H
ypbosKocucTeM.  3akonHomepHocmu  hopmuposanus — OCHOGHBIX
83aUMOO0eUCMBUL OP2AHUIMOS 8 IKOCUCTEMAX.

Ilepenoc sHepeuu u ewjecme MexHcOy CMENCHHIMU IKOCUCEMAMU.
YCTONYMBOCTh OPraHU3MOB, IONYJIALMM W O3KOCHCTEM B YCIOBUAX
€CTECTBEHHbIX U AaHTPOIIOI'€HHBIX BO3JICHCTBUM

bY,VV

+/—

7.5

buocdepa — obmerranerapHas 000109Kka 3eMITH, TJIe CYIIECTBYET WIIH
cyliecTBoBasia JKu3Hb. Yuenue B.U. Bepnaackoro o Omocdepe.
Obnactu Ouocdeps! u e€ cocraB. )KuBoe BemecTBo OHOC(Epsl M €ro
byHKIIH.

3akOHOMEpHOCTH  cymiecTBoBaHHs ~ Oumocepsl.  OcobeHHOCTH
Oonocepbl KaK rI00aJbHOM SKOCHCTEMBL. [IMHAaMHYeCcKOe paBHOBECHE

bY, VY
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B Ouocdepe. KpyroBopoTbl BEmIECTB W OMOTCOXMMHYECCKHE ITUKIIBI
(yrnepona, azora). PurmMuuHoCTb siBIeHUI B Onocdepe.

3oHanbHOCTh Ouoc(epsl. [lonarue o Ouome. OcrosHbie OuOMbBL Cyuiu:
MyHOpA, X6OUHble Jlecd, CMeUulaHHvle U UWUPOKOIUCTBEHHblE Jlecd,
cmenu, CasamHvl, NYCMbIHU, MPONUYECKUEe Jecd, BblCOKO2OPbAL.
Knumam, pacmumenvHholil u 3cu80mMHbIL MUp O6UOMOB CYULU.

Ctpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OICHKA UX pPeCcypCHOO
nomenyuana v OMochHepHbIX HYHKIMI

7.6

DKoJNIOTHYEeCKHe KPHU3UCHl W MX TPUYMHBL. Bo3neiicTBre denoBeka Ha
Oouocdepy. 3arps3HeHuMe BO3IymHOW cpeabl. OxpaHa BO3IyXa.
3arpsisHeHUE BOAHOU cpenbl. OXpaHa BOIHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHune Kiaumara.
AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIbHBIM W )KMBOTHBIA MHUP.
OxpaHa pacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI
oxpansl nipuposl. Kpacusie kauru. Ocobo oxpaHseMble MPUPOIHBIE
tepputopuu (OOIIT). Borannueckue caabl U 300JI0TMYECKUE TAPKU.
OCHOBHBIE TIPUHIIUIBI yCTOHYMBOTO PAa3BUTHUS UYEJIOBEUECTBA W
npuponbl. PamuoHanbHOE MPUPOJONONB30OBAHHE U COXpPaHEHHE
OMOJIOTHUECKOTO pa3HOOOpa3us 3eMiIn

bY,VV

© 2025 denepanbHas cyx0a 1o Hag30py B chepe oOpa3zoBaHus U HAYKU




Komuduxarop EI'D 2025 r. BUOJIOT U, 11 kmace. 32/34

Paznen 3. OTpakeHne B cOepKAHUM KOHTPOJIbHBIX H3MEPHTEIbHBIX
MATePHAJIOB JIMYHOCTHBIX Pe3yJbTATOB 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHO
NMPOrpaMMBbI cpeHero oo1uero 00pa3oBaHus

JIMYHOCTHBIE PE3yNBTAThl OCBOCHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMBbI
oOyyarommucs (Ha ocHoBe m3MeHEHHOTO B 2022 1. ®I'OC) 0TpaxatoT rOTOBHOCTh
U CIIOCOOHOCTh 00YHalOIUXCsl PYKOBOJCTBOBATbCS CHOPMUPOBAHHOW BHYTpEeHHEH
MO3ULUEH JIMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAINH, ITO3UTUBHBIX BHYTPEHHUX
yOexkIeHn, COOTBETCTBYIOMNX TPAJUIIOHHBIM IIEHHOCTSM POCCHIICKOTO OOIIecTBa,
paclIipeHye XU3HEHHOI'O OIbITa U OMNbITA JESTEJbHOCTH B MPOLIECCE pealu3aluu
OCHOBHBIX HalpaBJIeHUH BOCOUTATEILHON AEATEIEHOCTH.

CopepxaHue U pe3ynbTaThl BhINOIHEHUH 3agaHuil EI'D cBsi3aHbl B TOM uucie
C JOCTIDKCHHEM OOYYarOmUMHUCS CIEAYIOINX JIHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl Ha OCHOBE n3MeHEHHOro B 2022 r. ®I'OC.

B wactu gusuuecxozo socnumanus:

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

— AaKTMBHOE HENpHSTHE BPEAHBIX NPHUBBIUEK U MHBIX (OPM NPUYMHEHHUS Bpeda
(hU3NIEeCKOMY U IICUXUIECKOMY 310POBBIO.

B wactu mpyoosoeo séocnumanusi:

— TOTOBHOCTH K TPYZY, OCO3HaHHUE IICHHOCTH MacTepCTBa, TPYHOII00HE;

— HHTEpeC K pa3nyHbIM chepaM NpodeccHOHATbHON AeATeNbHOCTH, yMEHHE
COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccu U PeaTu30BbIBATH
COOCTBEHHBIC )KU3HEHHBIE TIJIaHbI,

— TOTOBHOCTb U CIOCOOHOCTh K 0Opa3oBaHMIO U C€aMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU.

B gactu skonoeuueckozo eocnumanusi:

— c(hOpPMHPOBAHHOCTs ~ SKOJIOTHYECKOH  KYNBTYphl, TOHHMAaHHE  BIHSIHHA
COLMAIbHO-DKOHOMHYECKUX  IIPOLECCOB HAa  COCTOSHME IPUPOAHOH U
COLMANTBHON CpeAbl, OCO3HAaHWE TJIOOAIFHOTO XapaKkTepa SKOJIOTHUECKHX
npo0oeM;

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

— yYMEHHME TPOTHO3MPOBaTh HEONArONpHUATHBIE OSKOJOTHUYECKHE ITOCIEICTBHA
MpEeANPUHUMACMBIX JEHCTBUIA, IPEAOTBPAIIATh UX.

B wactu npunsamus yennocmu nayuno2o no3Hanus:

— c(hOpPMHUPOBAaHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM NMPAKTUKU, OCHOBAHHOTO Ha JUaJore
KyIbTyp, CHOCOOCTBYIONIETO OCO3HAaHMIO CBOETO MeCTa B HOJHUKYJIBETYPHOM
MHpE;

— COBEpULICHCTBOBaHME S3bIKOBOW UM UUTATENBCKOW KYyJIBTYpbl KakK CpelrcTBa
B3aUMOICUCTBHS MEXKAY JIFOABMH U TIO3HAHUS MHDA;

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

— CIOCOOHOCTH ICHCTBOBATH B YCIOBHUIX HEONPEAETEHHOCTH, TIOBBILIATH YPOBEHb
CBOGH KOMIIETEHTHOCTH 4Yepe3 NpPaKTHYECKYIO IeSTEIbHOCTh, B TOM YHCIIE
YMEHUE YUHTBCS Y APYTHX JIO7Iel, OCO3HABaTh B COBMECTHOW JEATEILHOCTH
HOBBIE 3HaHMS1, HABBIKU Y KOMIIETCHLIUH U3 OIIBITa JPYTHUX;

— HaBBIK BBISBICHUS U CBS3BIBaHUS 00pa30B, ClIOCOOHOCTH (POPMUPOBAHUS HOBBIX
3HaHHI, B TOM YUCIIE CIOCOOHOCTh (POPMYITHUPOBATH HUICH, MOHSATHS, THIIOTE3BI
00 0OBEKTaxX U SBJCHUAX, B TOM YHCIE paHee HE M3BECTHBIX, OCO3HABATH
JneGUIUTHl COOCTBEHHBIX 3HAHHMH M KOMIETEHTHOCTEH, NJIaHUPOBATh CBOE
pas3BUTHE;

— YMEHHE paclo3HaBaTh KOHKPETHBIC MPUMEPHI TOHATHUS II0 XapaKTePHBIM
[PU3HAKaM, BBIIOJHATH ONEpallid B COOTBETCTBUM C  ONpEneseHHEM
W TPOCTESHIINMH CBOHCTBAaMH  TIOHSTHS, KOHKPETHU3HUPOBATH MOHSITHE
MpUMepaMH, HCIONB30BaTh IOHITHE W €ro CBOWMCTBA MpPU PEIICHUH 3aaad
(manee — omepHpOBaTh TOHATHUSAMHE), a TaKXKe OINEPUPOBATH TEPMUHAMHU
U TIPEJICTABICHUSIMH B 00JJaCTH KOHIIETIIIUH YCTOWYNBOTO PAa3BUTHS;

— YMEHHE aHAJIM3UPOBATh W BBUIBIATH B3aUMOCBI3M NPUPOIBI, O0OIIECTBa
Y SKOHOMUKH;

— YMEHME OLIEHHBATh CBOU AEHCTBHS C YYETOM BIIMSHUS Ha OKPY)KaIOLIYIO Cpeny,
JOCTIDKEHHSI IeNiel M MNpeoJOoJEeHHUS BBI30OBOB, BO3MOXKHBIX TIOOAIBHBIX
MOCNEACTBUH;

— CIIOCOOHOCTH OOYYaroUmIMXCsS OCO3HAaBaTh CTPECCOBYIO CHTYAIHIO, OLICHHBAThH
IIPOMCXOAAIINE U3MEHEHHUS M UX MOCJICACTBUS;

— BOCHPUHHMATH CTPECCOBYIO CHTYAaIIUIO KaK BBI30B, TPEOYIOUINN KOHTPMED;

— OUCHHMBaTh CHUTYallHI0 CTpecca, KOPPEKTUPOBATh INPHHAMACMBIC PEIICHHUS
U JICHCTBUS,

— ¢opMynupOBaTh U OLCHUBATb PUCKM M MOCIEACTBUS, (OPMUPOBATH OIBIT,
YMETh HaXOAUTH MO3UTUBHOE B MIPOM3OMICAIIEH CUTYyallUH;

— OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE FapaHTHH ycrexa.

IIpumenurensno k ®I'OC 2012 r. MOXKHO TOBOpUTH O cBsi3u 3amanuii EI'D
C IOCTIDKEHHEM JHMYHOCTHBIX PE3YJIbTaTOB OCBOEHHMS OCHOBHOH 00pa3oBaTeNbHOI
MporpaMMBbl ~ cpemHero  oOmero  oOpa3oBaHWs, OTPAKAIOIIUX  TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO M TMYHOCTHOMY CaMOOTPEICIICHHIO,
chOPMUPOBAHHOCT,  UX  MOTHMBAllMM K OOyueHMI0O M IieJIeHaIpaBIeHHOM
MMO3HABATENHHOM eSTETHbHOCTH, CUCTEMBI 3HAYMMBIX COIIMATBHBIX M MEXKIUIHOCTHBIX
OTHOIICHUH, [EHHOCTHO-CMBICIIOBBIX YCTaHOBOK, OTPAaXAIOUIMX JINYHOCTHBIE
U TpaXIaHCKHE TMO3UIMH B JACATCIBHOCTH, aHTHKOPPYIIIMOHHOEC MHPOBO33pCHHE,
MIPaBOCO3HAHUE, SKOJOTHUYECKYIO KYIbTYpPY, CIOCOOHOCTH CTaBHTh LEH M CTPOHUTH
JKU3HEHHBIE TUTAHBI, CIOCOOHOCTh K OCO3HAHUIO POCCHUICKOH TpakKTaHCKON
HJCHTHYHOCTH B TMOJIMKYJIBTYPHOM COIIMYME, B TOM YHCIIC
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«4) chOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH M OOIIECTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JHMAJOre
KYJIbTYp, a TaKkKe Pa3IWYHBIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;

5) chopMHPOBAHHOCTH OCHOB CaMOpa3BUTHS u CaMOBOCITUTAHHUS
B COOTBETCTBUH C OOILEUENIOBEUYECKUMHU ILIEHHOCTSIMU M HJeajJaMu TPaxIaHCKOIO
o0ImecTBa; TOTOBHOCTh U CIIOCOOHOCTH K CAMOCTOSITETIBHOH,  TBOPYECKO
M OTBETCTBEHHOM JIEATENHHOCTH; <...>

9) rOTOBHOCTH U CITIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHHIO,
HAa TPOTSHKCHUH BCEH JKU3HHM;, CO3HATENbHOE OTHOLICHHE K HENpPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIEHIHOW MpOpecCHOHATFHON U OOIIeCTBEHHOM
OeATEebHOCTH; <...>

11) npuHsATHE W peamu3aluio EHHOCTEH 310poBOro u 0e30macHoro obpasa
JKU3HH, TOTPEOHOCTH B (PU3NIECKOM CAMOCOBEPIIEHCTBOBAHUH, 3aHATHAX CIIOPTUBHO-
03IOPOBUTENBHON NIESTETbHOCTBIO, HENpPUSATHE BPEOHBIX MPUBBIYCK: KYPEHUS,
YIOTPEOICHUSI aTKOT0JIs, HAPKOTHKOB,;

12) GepexkHOe, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (PU3UYECKOMY
1 TICHXOJIOTHUYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M IPYyTUX JIOACH, YMEHHE
OKa3bIBaTh NEPBYIO IOMOIIb;

13) oco3HaHHBIi BbIOOp Oyaymield npodeccud M BO3MOXKHOCTEH peann3aluu
COOCTBEHHBIX XM3HEHHBIX IUIAHOB; OTHOLICHHE K MPO(ecCHOHATBHON AesITeNbHOCTH
KaK BO3MOYKHOCTH y4acTHs B PEIIeHWH JIMYHBIX, OOLUIECTBEHHBIX, TOCYJapCTBEHHBIX,
OO0IICHAIMOHATIBHBIX TIPOOJIEM;

14) cpopMHPOBAHHOCTh 3JKOJIOTMYECKOTO MBIIUICHUS, MOHUMAHUS BJIMSHUS
COLMANIbHO-O9KOHOMHYECKHUX MPOLECCOB Ha COCTOSIHHE MPHUPOIHOW M COLHUATBHOMN
Cpenbl; MpHOOPETEHNE OMBITA YKOIOTO-HAPABICHHON ACATEITEHOCTI.
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