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Konudukatop
NpoBepsieMbIX TPeOOBaHMIl K pe3y/1bTaTaM 0CBOCHHUS OCHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMbl cpeHero o01ero 06pa3oBaHus U 3JIEMEHTOB
cofiep:KaHus JIsl IPOBe/IeHUs eINHOT0 roCyAapCTBEHHOr0 IK3aMeHa
no BUOJIOTUHN

Koaudukatop cocraBieH Ha ocCHOBE (eepaJbHOro rocyJapcTBEHHOIO
00pa30BaTeIbHOrO CTaHIApTa cpeaHero obmero obpazoBanus (manee — GIOC)
(mpuka3 Munncrepcra mpocBemenns Poccuiickoit @enepanmu ot 12.08.2022
Ne732  «O BHeceHMHM W3MEHEHHMH B  (eaepalbHBI  TOCYAapCTBEHHBIH
0o0pa3oBaTeibHBI CTaHAAPT CpeAHero oOluiero oOpa3oBaHHS, YTBEPKIEHHBIN
npuka3oM MuHHCTEpCTBA 00pa3oBaHus W Hayku Poccuiickoit Penepanuu
ot 17.05.2012 Ne 413») u ¢enepanbpHOil 00pa30BaTEIBHON MIPOTPAMMBI CPEITHETO
obmero oOpazoBaHus (mpuka3 MuHHCTEpPCTBa IpOCBelIeHUs . Poccuiickoi
Oenepatnn - ot 18.05.2023  Ne 371  «O6  yrtBepxkaeHun  QenepanbHON
o0pazoBarenbHON [IPOrpaMMBbl CpeIHero obmiero o0Opa3zoBaHUsD)
(C U3MEHEHUAMH)).

KoM(pHKaTOp COCTOMT U3 TPEX Pa3aesos :

— pazgen 1. «Ilepedens mpoBepseMbIX. TPEOOBaHUH K pe3ysibTaTaM OCBOCHUS
OCHOBHOHM 00pa3zoBaTeNbHON MPOrpaMMBl CpeaHero obmiero oOpa3oBaHUA
10 OUOJIOTHHY;

— pasgen 2. «IlepedeHp 3JIEMCHTOB COAEPXKAHHS, MPOBEPSEMBIX HA CIMHOM
rOCYJapCTBEHHOM 9K3aMEHE MO OHOJIOTHI;

— pasgen 3. «OTpaxkeHHE B COAEPKAHUU KOHTPOJIBHBIX H3MEPUTEIBHBIX
MaTepHaIoB JTUYHOCTHBIX pe3yabpTaToB OCBOCHHS OCHOBHOH
00pa30BaTeIFHON TIPOrPAMMBI CPETHETO 00IIIero 00pa3oBaHUMY.

B xonuduxatop He BKIIOYEHB TpeOOBaHUS K pe3yjabTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTelIbHOW MPOrpaMMBl CpegHero oOImero o0pa3oBaHUs
M SJEMEHTHl COJEpP)KaHMsA, JOCTIKEHHE KOTOPBIX HE MOXKET OBITh NPOBEPEHO
B paMKaXx Tocy1apCTBEHHON UTOTOBOI aTTeCTalluy.

! Marepuansl pasgenoB 1 u 2 BKIIOUEHH B (helepalbHYI0 0OPA30BATENBHYIO MPOrPaMMy CPEIHErO OBIIEro
obpasosanus (ITpuka3 MunncrepcrBa npocsewenns Poccuiickoit ®enepaunn ot 09.10.2024 Ne 704 «O BHeceHHn
M3MCHEHHII B HEKOTOpble NpHKa3bl MuHHCTepcTBa IpocBemieHns Poccuiickoii @Demeparmy, Kacaromuecs
(enepanbHBIX 00pa30BaTENBHBIX MPOrPaMM HAYaIBHOTO OOIIEro 06pa3oBaHis, OCHOBHOTO 00IIEro 00pa3oBaHUs 1
cpeHero o01Iero 06pasoBaHus»).
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Pazgea 1. [lepeuenb npoBepsieMbIX TPeOOBaHUI K pe3yibTaTaM 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

cpeanero oouero odopazosanusi no BUOJIOI'NU

B tabnuue 1 npuBeaéH coctaBieHHbl Ha ocHOBE 1. § ®I'OC nepeueHs NpoBepseMbIX TPEOOBAHUN K METaIPEAMETHBIM pPe3yJIbTaTaM OCBOCHHUS
OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMBbl CPEAHEr0 OOIIEro 00pa3oBaHMsL.

Tabnauya 1
Kon IIpoBepsiemble TPeOOBaHUS K MeTANIPeIMETHBIM pe3y/1bTaTaM 0CBOCHHMSA OCHOBHOW 00pa30BaTe/IbHON NPOIrPaMMbl CPeIHEro
NpoBepsieMoro o01mero od0pa3oBaHus
TpeOOBaHUS
1 ITo3naBartesibHbie YY /]

1.1 ba3zoewie nozuueckue deiicmeus

1.1.1 YcranaBiIMBaTh CYNIECTBEHHBIN MPU3HAK MM OCHOBAHUS JUTSI CPaBHEHUS, Kilaccuukanuu u 0000uIeHus

1.1.2 BbIsBIATE 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paCCMaTPHUBAEMBIX SIBICHHSIX

1.1.3 CaMocTosTenpbHO (hOPMYJIUPOBATH U aKTyaJIM3UPOBATE MPOOIEMY, paCCMaTPUBATh €€ BCECTOPOHHE;
OIIPEIENIATH 1eJU JIeSITeIbHOCTH, 33J]aBaTh NapaMeTpbl U KPUTEPUU MX TOCTHKEHHUS

1.1.4 BHOCUTBH KOPPEKTHUBBI B IS TEIBHOCTD, OLIEHHUBATh COOTBETCTBHE PE3YJILTATOB LIEJSIM, OLIEHUBATh PUCKH MTOCJIEACTBUH 1€ TEIbHOCTH

1.1.5 Pa3BuBaTh KpeaTUBHOE MBIIIICHUE IIPU PELISHUH JKM3HEHHBIX TPO0IIeM

1.2 ba3zoesvie uccnedosamenvckue oeiicmeus

1.2.1 Bnagets HaBbIKaMu yueOHO-UCCIIEI0BATEIbCKOM U MPOEKTHOM IE€ATEIbHOCTH, HABBIKAMU pa3pellieHus: IpoodieM

1.2.2 OsnazeHue BHJIAMHM JAEATEIBHOCTH . 110 HOMYYEHUIO HOBOTO 3HAHUS, €ro HHTEepIpeTaluy, MpeoOpa3oBaHUI0 M IPUMEHEHHUIO
B PA3JIUYHBIX YUEOHBIX CUTYaAIUsIX, B TOM YHCIE MPH CO3AAHUHU YUEOHBIX U COLMABHBIX MMPOEKTOB

1.2.3 dopMupOoBaHUE HAYYHOTO THIA MBILIJICHHs], BIaJJeHHE HAYYHON TEPMHUHOJIOTHEeH, KII0UEeBbIMU NOHATUSIMH U METOIaMHU

1.2.4 BbIsSBISATE NPUUMHHO-CIIEICTBEHHBIE CBSI3M U aKTYaJU3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Yy €€ pelIeHHs], HAXOIUTh apryMEHTHI JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHMIA, 33/1aBaTh MapaMeTpbl M KPUTEPUH PELLICHHS

1.2.5 AHanmm3upoBaTh MOJIYYEHHBIE B XOJI€ PEIICHMS 3aJadd pe3yJIbTaTbl, KpUTUYECKH OLEHUBATH MX JOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBHUSIX

1.2.6 YMeTh MepeHOCHTh 3HAHMSI B TIO3HABATEIBLHYIO U MTPAKTUUYECKYIO 001aCTH KU3HEACATEIHHOCTH,

yMETh UHTETPUPOBATH 3HAHWS U3 PA3HBIX MPEIMETHBIX 00IacTel;
OCYHIECTBJISATh LIeJICHAIPABJICHHBIN MOUCK NEPEHOCca CPEACTB U CIOCOOOB AeMCTBHSI B MPOPECCHOHANBHYIO Cpelly
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Kon IIpoBepsiemble TpeGOBaHUS K MeTANPeAMETHBIM pe3yJIbTaTaM 0CBOECHHSI OCHOBHOI 00pa30BaTe/ibHOM MPOTrpPaMMbl CpeIHero
NpoBePsSIEeMOro o0uiero oopazoBaHus
TpeOOBaHMSI
1.2.7 CriocoGHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJOB pELICHHUS MPAKTUUYEeCKHX 3a/ad, MPUMEHEHHUIO pa3IN4HbIX
METOJI0B TIO3HAHMS;
CTaBUTH U (HOPMYJIUPOBATH COOCTBEHHBIC 3a7a491 B 00Pa30BATEIHLHON NEATEIbHOCTH M )KU3HEHHBIX CUTYaIHsX;
CTaBUTH MPOOJIEMBI U 33J1auH, TOMyCKAIOIUE aJbTEePHATUBHBIEC PELICHUS;
BBIIBUTATh HOBBIE UJIEU, TIPEIaraTh OPUTHHAIbHbIE MTOIXOAbI U PEIICHHUS;
pa3pabarbIBaTh IUIAH pelIeHUs IpoOIeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCSl MaTepUAJIbHBIX U HEeMaTepHAIbHbBIX PECYPCOB
1.3 Paboma c ungpopmayuei
1.3.1 Bnaners HaBblkaMu mNody4yeHHs HMH(GOpPMAIMM W3 MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSATENIBHO OCYLIECTBIATh IOUCK, aHAJM3,
CHCTEMAaTH3alMI0 U HHTEPIIPETAIINI0 HH()OPMAIINK Pa3IUYHBIX BUAOB U OPM IPEICTABICHHS
1.3.2 Co31aBaTh TEKCThl B pa3iM4HbIX (opMaTax ¢ yuyé€ToM Ha3HaYeHHs MH(POPMALMU M LEJNEBOH aylIUTOPHM, BBIOMpas ONTHMAJIbHYIO
(dbopMy npeACTaBICHUS M BU3YAIH3aluU
1.3.3 O1eHHBaTh I0CTOBEPHOCTD, JISTUTUMHOCTh HH(OpPMAILIUHU, €€ COOTBETCTBUE MTPABOBBIM U MOPAJIbHO-3THYECKUM HOpMaM
1.3.4 Hcnonp3oBath cpenctBa MHPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATHBHBIX
U OpraHM3allMOHHBIX 33734 C COOJIIOJIEHHEM TpeOOBaHMM HPrOHOMUKH, TEXHMKH O€30MacHOCTH, TMTHMEHBI, pecypcocOepexeHus,
MIPABOBBIX U ITUYECKUX HOPM, HOPM HH(POpPMAIIMOHHON 6€30MaCHOCTH
1.3.5 BrnasieTs HaBbIKaMH pacrio3HaBaHMs U 3aIIUThl HHPOpPMALIMU, HHPOPMAIIMOHHON 0€30acCHOCTH JIMYHOCTH
2 KommyHukatusubie YY /I
2.1 Obwenue
2.1.1 Ocy1ecTBISITh KOMMYHUKAIIUU BO BCeX CEPAX KMU3HM,
BJIAJICTh Pa3IMYHBIMU CITIOCOOaMU OOIIIEHNsI W B3aUMOJICHCTBHUS
2.1.2 Pa3BEpHYTO M JIOTMYHO M3JIaraTh CBOI0 TOUKY 3PEHMSI C UCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB
2.13 ApPryMEHTHpOBAaHHO BECTH JIMAJIOR
3 PeryasituBubie YY /I
3.1 Camoopzanuzayusn
3.1.1 CaMOCTOATENbHO OCYILIECTBIATH MMO3HABATENBHYIO JIEATEILHOCTD, BBISBIISITH MPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC

3aJa4u B O6pa3OBaTeJ'IBHOI71 ACATCIIbHOCTU M ) KU3HCHHBIX CUTYyallUAX,
AaBaThb OIICHKY HOBBIM CUTYAllUSAM
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Kon IIpoBepsiemble TpeGOBaHUS K MeTANPeAMETHBIM pe3yJIbTaTaM 0CBOECHHSI OCHOBHOI 00pa30BaTe/ibHOM MPOTrpPaMMbl CpeIHero
NpoBePsSIEeMOro o0uiero oopazoBaHus
TpeOOBaHMSI
3.1.2 CaMOCTOATENbHO COCTABJIATH IUJIAaH pEUIEHUs NpoOieMbl € YYETOM HMEIOLIUXCS. . peCYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH
U TIPENIOYTEHU;
JieJlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PEILISHHUE;
OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMUPOBAHHUIO U MTPOSBIECHUIO IIUPOKOW IPYIUIMH B pa3HBIX 00JacTsIX 3HaHUN
3.2 Camoxonmpono
3.2.1 JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTHBBI B I€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LEISAM
322 Bnagerp HaBblKaMM 1O3HABaTEJIbHOM pe(diIeKcHH KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBHM M MBICIUTENBHBIX IPOLIECCOB,
UX pe3yNbTaTOB U OCHOBAHMI;
HCIOJIb30BaTh NPUEMBI pe(pJIEKCUU /1JIsl OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PEUICHMNSE [0 X CHHYKEHHUIO
3.3 OMOLMOHATBHBIN MHTEIUIEKT, MPeanoaraumi chOpMUPOBAaHHOCTD: CaMOPETYINPOBAHMSI, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE

NpUHHUMATb OTBCTCTBCHHOCTL 34 cBOE IIOBCACHUC, CHOCOOHOCTH aIarnTUupoBaTbCsad K SMOIMOHAJIBbHBIM HM3MCHCHHAM U IIPOSABIIATH
I‘I/I6KOCTB, OBITh OTKPBITBIM HOBOMY, BHyTpeHHefI MOTHBAINuu, BKJ'IIO‘-IaIOIIIGf/'I CTPEMIJICHHUC K JOCTUIKCHUIO LCJIN U YCIIEXY, OIITUMU3M,
HMHUIOUATUBHOCTb, YMCHHC HeﬁCTBOBaTB, HCXO0Os M3 CBOUX BO3MOKHOCTEH
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B tabnune 2 npuBenéH coctaBieHHbIH Ha ocHOBE 1. 9.14 uzmenénnoro B 2022 r. ®I'OC nepeueHb NpoBepseMbIX TPEOOBaHHA K MPEIMETHBIM
pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MPOTpaMMbl cpefaHero ooOmiero oOpaszoBanus. B TabGmuie 2 mokazaHo, 4TO TpeOOBaHMs
K TOpeIMETHBIM pe3ynbraTtaM u3 u3MeH€HHoro B 2022 1. ®I'OC sBASIOTCS MPEEeMCTBEHHBIMH U JIETATU3UPYIOT (HOpMYIUpPOBKH TpeOOBaHMMA
3 ®IrocC 2012 r.

[TpoBepsieMble TpeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM COOTHECEHBI C METalpeIMETHBIMU pe3yibTaTaMu (13 TaOauibI 1).

Tabauya 2
Kon IIpoBepsiemble TPeOOBaHMSA K NMPeEAMETHBIM Yposennb Mera- 00600ménnbIe GOPMYJINPOBKHU TPEOOBAHUMH
NnpoBe- | pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM | MpeAMeTHBIX npeaMeTHbIH K NMpeIMETHBIM pe3yJibTaTaM
psieMoro NPOrpamMMbl cpeHero oduero o0pazoBaHus TpeOoBaHMit pe3yJbTart u3 ®IrocC 2012 r.
Tpedo- HA OCHOBe U3MeHEéHHOro B 2022 r. PI'OC dIrocC
BaHUsl
1 Cdopmuposannocms  3nanuii 0 mecme u poau bY, VYV MIT 1.1; 1.2; 1.3; | ChopMupoBaHHOCTh TPEICTABICHUNH O POJIU
Ouonocuu B CUCTEME €CTECTBEHHBIX HayK, B (op- 2.1;3.1;3.2 U MecTe OMOJIOTMM B COBPEMEHHON Hay4yHOU
MUPOBaHUU COBpPEMEHHOM €CTECTBEHHOHAYYHOM KapTHHE MHUpPA; TOHHMaHUE POJU OHOJIOTUU
KapTUHBI MHpa, B T[IO3HAHUM 3aKOHOB TMPUPOJIBI B (OpMHUPOBAaHMHM Kpyro3opa U (PYHKIHO-
U PEUICHUH >KU3HEHHO BaXKHBIX COLUATbHO-DTUYECKUX, HAJIBHON TPAMOTHOCTH YeJIOBEKa Ui PelIeHus
HKOHOMUYECKUX, AKOJIOTUYECKUX npo0aemM MpPaKTUYECKHUX 3a/1a4
YeloBEeYeCTBa, a TaKkkKe B PEIICHUHd BOMPOCOB
palroHAIBHOTO MIPUPOIOTIOIB30BAHUS, B
(dbopMUPOBaHNUN IIEHHOCTHOTO OTHOILIEHUS K MPHUPOJAE,
o0IIeCTBY, YENOBEKY; O BKJIAJE POCCUMCKHUX = U
3apyOeKHBIX YYEHBIX — OHOJOrOB B pa3BUTHE OUO-
JIOTUU
2 Bnaoenue cucmemoii 3nanuii 06 0cHOGHBIX MEMOOaxX bBY, VY MII 1.1; 1.2; 1.3; | BnageHue OCHOBHBIMH METOJIAMH HAay4YHOI'O
HAYYHO20 NO3HAHUA, VCTIONB3YEMBIX B OMONIOTHIECKUX 2.1;3.1;3.2 MO3HAHUS, UCIHOJIb3yeMbIMH TpU OUOJIOTH-
UCCJIETOBAHUSIX KUBBIX OOBEKTOB M IKOCUCTEM (OIU- YECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB
caHWe, UW3MEpeHue, TMpoBeJCHNE  HAOIIOICHUIN); Y DKOCUCTEM: OIMCaHUue, U3MEpPEHUe, Ipo-
crocobaMu BBISBIICHUS <M OIEHKH AaHTPOIOT€HHBIX BeJicHHEe HAOJIOJCHUI; BBISIBICHHWE U OIICHKA
W3MEHEHUH B IPUPOJIEL: AHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE
VYMeHue  BbIABUraTh  TMIOTE3bI, MPOBEPITH  HX
IKCIIEPUMEHTATHHBIMU CPEACTBAMHE, (OPMYIIUPYS 1IeITh
HCCIe0BaHus, aHaJIN3NpPOBATh MOJIyYEHHBIE
pe3yJbTaThI U JIeJaTh BEIBOJBI.
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Kon IIpoBepsiemble TPeOGOBaHMSA K NMPEAMETHBIM Yposennb Mera- 0O0600ménnbIe HOPMYJIMPOBKH TPeOGOBAHUI
NnpoBe- | pe3yJibTaTaM OCBOCHHMSI OCHOBHOM 00pa30BaTeJIbHOM | MpeAMeTHBIX npeJIMeTHbIH K MpeAMEeTHBIM pe3yJbTaTam
psieMoro NMPorpaMMsbl CpeaHero o0uero 00pa3oBaHus TpeOoBaHUIl pe3yJbTart us ®rocC 2012 r.
Tpedo- HA OCHOBe M3MeHEéHHOro B 2022 r. PI'OC drocC
BaHUA
BrisiBeHre 3aBUCHMOCTH  MEXKIY HCCIEAyEeMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYUYEHHBIX pPE3yJbTaTOB
u  (opmynupoBaHHE BBHIBOJIOB C HCIOJIB30BAHHEM
HAy4YHbIX [IOHATHI, TEOPUI U 3aKOHOB
3 Ymenue enaoemov cucmemoit o6uonocuveckux 3nanuil, vy MIT 1.1.1; 1.1.2; | ChopMHUPOBaHHOCTh CHUCTEMBI 3HAaHUK 00 00-
KOTOpas BKIIIOYAET: 1:2.2;1.2.3; X OHMOJIOTMYECKHX 3aKOHOMEPHOCTAX, 3a-
OCHOBOII0JIAr AI0II[He oHoJIOrHYecKHe TePMUHbI 1.3.1; 1.3.3; 2.1; | xoHax, TeOpUAX
U NOHATHS (KU3Hb, KJIETKA, TKaHb, OpTaH, OPraHu3M, BH/I, 3.1.1

TIOTTY SIS, SKOCHCTEMA, OHOLIEHO3, ouocdepa;
METa0OJIM3M, TOMEOCTa3, KJICTOYHBIH  MMMYHHTET,
OnocuHTe3 Oenka, OHOMOIMMEPHI, JUCKPETHOCTh, Ca-
MOPETYJISIIMS,  CAMOBOCIIPOM3BE/ICHUE,  HACIICICTBEH-
HOCTb,  W3MEHUYMBOCTb,  DHEPrO3aBHCHMOCTb,  POCT
Y Pa3BUTHE);

OmosioruvYecKkne  TEOPUM: KJICTOYHAS TEeOopHst
T. llIeanna, M. lInelinena, P. BupxoBa; KiOHajIbHO-
CEIIEKTUBHOTO MMMYHHUTETA [ Opaux,

N.N. MeyHnkoBa, XpOMOCOMHasl TEOpUsI HACIIEC/ICTBEH-
Hoct T.MopraHa, 3akOH 3apOJBILIEBOTO CXOJCTBA
K. bspa, »sBomtommonHas  Teopus... Y. JlapBuHa,
CHUHTETHUYECKAas TEeOpUst SBOJTIOIUH, TeOpus
anTponoreHeza Y. Jlapuna; Teopus OuoreoreHosa
B.H. Cykauésa; yuenuss H.. BaBunoBa — 0 menTpax
MHOTOO0Opa3usi U  TPOMUCXOKAEHHS  KYJIbTYPHBIX
pactenuii, A.H. CeBeprioBa — 0 MyTsX U HaIIPaBJICHUAX
spomonnu, B.U. BepHaackoro — o 6uocdepe);

3aKOHBbI (ennHOOOpa3Us MOTOMKOB MEepPBOTO
MOKOJICHUS], PACILEIJICHUS HNPU3HAKOB, HE3aBUCHUMOIO
Hacjael0BaHus Npu3HakoB ‘1. MeHaens; CLemIeHHOro
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Kon
npoBe-
psieMoro
Tpedo-

BaHus

IIposepsiembie TPeOOBAHMS K NPEAMETHBIM
pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPorpaMMsbl CpeaHero o0uero 00pa3oBaHus
HA OCHOBe M3MeHEéHHOro B 2022 r. PI'OC

YpoBeHb
npeaMeTHbIX
TpeOoBaHUIl

drocC

Merta-
NnpeAMeTHbII
pe3yJbTart

006006ménnbie GopMyJIHPOBKHU TPeOOBAHUM
K NMpPeIMEeTHBIM pPe3yJibTaTaM
u3 ®rocC 2012 r.

HACJICJIOBAHUS TPU3HAKOB W HAPYIICHHS CIEIIICHUS
reHoB T.Moprana; TOMOJOTMYECKUX PSJIOB B
HacliencTBeHHoW wm3MeHunBoctu H.JM. BaBuioBa; re-
HeTuyeckoro paBHoBecus J[x. Xapau u B. BaitnOepra;
3apozsimeBoro cxoactBa K. bapa; Oworenernueckmii
3akoH J. ['exkens, @. Miomiepa);

NPUHUMIBI (AUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);
npaBwia (mMuaumyma [O. Jlubuxa, skomormdeckoi
MUPAMUJIBI YUCEIl, OMOMACCHI U YJHEPTHH);

runoTte3bl (koarepsatHoi A.M. OnmapuHa, MepBUYHOTO
oymbona JIx. Xonpgeitna, wukpochep C. Dokca,
pubosuma T. Yek)

Ymenue pewvams novickoBeie Guonozuueckue 3aoauu;
6bIAGIAMb NPUUUHHO-C/IE0CMEEHHbIE C8A3U MEXKIY
uccieyeMbIMU OMOJIOTHYECKUMU 00bEKTaMH,
MpOIIECCAMU U SIBIEHUSIMU; JEaTh BBIBOABI M MPOTHO3bI
Ha OCHOBAHHWH ITOJTYUCHHBIX PE3YJIbLTAaTOB,

cocmaenamey TeHOTUTTMUECKUE CXEMbI CKpPEIIUBaHuUS IS
Pa3HbIX THUIIOB HACJICIOBAHUA IPHU3HAKOB Y OpPraHu3MoOB,
COCTaBJIAITh CXEMbl IMEPEHOCA BEIECTB M SHEPIHU
B 9KocHcTeMax (1IeTU MUTaHUs], TUIIEBbIE CETH)

bY, V¥V

MIT 1.1; 1.2; 2.1;
3.1;3.2

CdopmupoBaHHOCTE yMEHMI OOBSACHATH pe-
3yJAbTaThl  OMOJIOTMYECKUX  OKCIIEPUMEHTOB,
pemaTh dIeMeHTapHbIe ONOIOTHYECKUE 3a/1a4H

Ymenue ycmanaenrueamv  63aumoceazu  Mexny
CTpoeHHEM MU (YHKUIHSMU: OPraHOWIOB, KIETOK pa3-
HBIX TKaHeH, opraHaMM W CHCTEMaMH OpraHOB Y
pacTeHMii, XUBOTHBIX W< YEJIOBEKA; MEXIYy OSTanamMu
oOMEeHa BEIECTB; JTalaMy. KIETOYHOTO LHUKIa |
KU3HEHHBIX IMKJIOB OPraHU3MOB; ATalaMu 3MOpHO-
HAJIBHOTO  Pa3BUTHSI;  FEHOTUIIOM U ()EHOTHUIIOM,
deHoTUrIoM U QaxTopaMu Cpeabl OOMTaHUA; MpOoIec-
CaMH 3BOJIIOLIMH; JABIKYIIMMHU CHJIAMU aHTPOIIOTEHE3A;

vy

MIT 1.1.1; 1.1.2;
1.3.1; 2.1; 3.1

BuaneHne OCHOBONOJIArarOIMMH  TOHATUAMU
U TPEACTAaBICHUSMH O >KUBOM NpUpone, €€
YPOBHEBOM  OpraHu3allud UM 3BOJIIOLMH;
yBEpEHHOE  TOJIb30BaHUE  OMOJOTMYECKOU
TEPMUHOJIOTUEN U CUMBOJIMKON
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Kon IIpoBepsiemble TPeOGOBaHMSA K NMPEAMETHBIM Yposennb Mera- 0O0600ménnbIe HOPMYJIMPOBKH TPeOGOBAHUI
NnpoBe- | pe3yJibTaTaM OCBOCHHMSI OCHOBHOM 00pa30BaTeJIbHOM | MpeAMeTHBIX npeJIMeTHbIH K MpeAMEeTHBIM pe3yJbTaTam
psieMoro NMPorpaMMsbl CpeaHero o0uero 00pa3oBaHus TpeOoBaHUIl pe3yJbTart us ®rocC 2012 r.
Tpedo- HA 0CHOBe M3MeHEHHOro B 2022 r. PI'OC ProcC
BaHUA
KOMITOHEHTaMH Pa3IUYHBIX KOCUCTEM u
MPUCTIOCOOTICHUSIMHA K HUM OPTraHU3MOB
6 Ymenue evioenamo cywyecmeennvie npusnaxu: bBY,VV MIT 1.1.1;171.2; | ChopMHpPOBAaHHOCT, ~ YMEHUN  HMCCIIEOBATh
CTPOCHHUSI BUPYCOB, KIETOK MPOKAPUOT M BYKAPHUOT; 1.3.1; 1.3.3; 2.1 | w ananu3upoBaTh OHOJOTHYECKHE OOBEKTHI
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, U CUCTEMBI, OOBSICHATH 3aKOHOMEPHOCTH OHO-
BUIOB, OMOTEOIIEHO30B, SKOCHCTEM U OHOC(EpHI; JIOTUYECKHX MPOLIECCOB U SIBJICHUM; MTPOTHO3HU-
CTPOEHHSI OPraHOB M CHUCTEM OpraHOB pAaCTEHUH, poBaTh IMOCJIEJACTBUS 3HAYMMBIX OHOJIOTH-
JKUBOTHBIX, YETIOBEKA; MPOLIECCOB )KU3HEAEATEIbHOCTH, YEeCKHX MCCIIeIOBAHMUI.
NPOTEKAIONIMX B OpraHM3Max pacTCHHH, JKHBOTHBIX Bnagenue ymMeHUsMH BBIJIBUTaTh TUIIOTE3bI HA
1 9CJIOBCKa, OCHOBE 3HaHHUK 00 OCHOBOIOJIATAIONIUX OHO-
OMONOTHYECKUX ~ NPOLECCOB:  OOMEHa  BCIICCTB JIOTUYECKUX 3aKOHOMEPHOCTSX W 3aKOHax,
(MeTabonu3m), HHGOPMAIMU U MPEBPAILCHUS SHEPIUH, 0 TIPOUCXOKICHHH ¥ CYIIHOCTH JKU3HH,
OpoxeHHs, aBTOTPOQHOro M TeTepoTPOPHOro THIIOB rI00aNbHBIX U3MEHEHUsX B 6uocdepe; mpose-
nuTaHus, (OTOCHMHTE3a U XEMOCHHTE3a, MHTO3a, PATb  BBUIBHHYTBIE THMIIOTE3bI IKCIIEPUMEH-
Meno3a, ramMeToreHesa, sMOpHOreHesa, TAlbHBIME CPEACTBaMH, POPMYIHPYS LENb HC-
NOCTAMOPHUOHAJIBHOTO pa3BuTHS, Pa3MHOXEHHUS, CIIeIOBAHMS
WHAMBHUIYAIbHOTO Pa3BUTHs OpraHu3Ma (OHTOFEHe3a),
B3aMMOJICWCTBUSI ~ T€HOB, TETEPO3UCA; ~ACUCTBUHI
UCKYCCTBEHHOI'O orbopa, CTaOUIIM3UPYIOILET O,
JBUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA;
aJUIONAaTPUYECKOTO UM CUMIATPUYECKOro - BHJO-
00pa3zoBaHus; BIUSHUS JIBIXKYIIUX CHJI SBOJIIONUN Ha
reHooHa  MOMyJSUUH; TMPUCHOCOOIEHHOCTH  Op-
raHu3MOB K  cpele OOUTaHUS, depeqOBaHUS
HaIpaBJCHUN »HBOJIIOIUMU; KPYrOBOpPOTa BEIIECTB U
MOTOKA YHEPTUHU B IKOCHUCTEMAX
7 Codopmuposannocnio ymenusn evloensamep bY,VVy MIT 1.1.1; 1.1.2;
CYIIECTBEHHBIE NMPU3HAKNA BUPYCOB, KJIETOK MPOKAPHOT 1.3.1; 1.3.3; 2.1

N 3YKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX
OpraHnu3MOB, BHIOB, 6I/IOFCOLICHO3OB N OKOCHUCTEM,
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Kon
npoBe-
psieMoro
Tpedo-

BaHus

IIposepsiembie TPeOOBAHMS K NPEAMETHBIM
pe3yJbTaTaM 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPorpaMMsbl CpeaHero o0uero 00pa3oBaHus
HA OCHOBe M3MeHEéHHOro B 2022 r. PI'OC

YpoBeHb
npeaMeTHbIX
TpeOoBaHUIl

drocC

Merta-
NnpeAMeTHbII
pe3yJbTart

006006ménnbie GopMyJIHPOBKHU TPeOOBAHUM
K NMpPeIMEeTHBIM pPe3yJibTaTaM
u3 ®rocC 2012 r.

OCOOEGHHOCTH  TIPOIIECCOB ~ OOMEHa  BEHIeECTB |
NpeBpalleHus JHEPruH B KJIEeTKe, (OTOCHHTE3a,
TUTACTUIECKOTO u HEPreTHYECKOTO oOMeHa,
XEeMOCHHTE3a, MHTO03a, MeiHo3a, OIJIOJOTBOPEHHUS,
pa3BUTHS W Pa3MHOXKCHHS, WHIWBHIYyAILHOTO pa3-
BUTUSI  opranm3ma  (OHTOreHe3a), OOpbOBI  3a
CYIIIECTBOBAHUE, €CTECTBEHHOTO otbopa,
BUJI000pa30BaHusl, IPUCIIOCOOJIEHHOCTH OPraHU3MOB K
cpelne OOWTaHWs, BIUSHUS KOMIIOHCHTOB JKOCHUCTEM,
AHTPOTNIOTEHHBIX M3MEHEHHH B OKOCHUCTEMaxX CBOCH
MECTHOCTH, KPYTOBOPOTa BEHISCTB M TPEBpAIICHUS
SHEpruu B 6uochepe

VYmenue ucnoJjibzoeambs COOTBETCTBYIOIINE
APTYMCHTHI, 61/IOJ'IOFI/I‘-IGCKyIO TCPMHUHOJIOTUIO u
CHUMBOJIMKY IJId O0Ka3aTeJIbCTBa POACTBA OPraHMU3MOB
Pa3HbIX CHUCTCMATHUYCCKUX Tpynii; B3aMMOCBA3U
OpTraHu3MOB M CPEALI 06I/ITaHI/IH; CANHCTBA 4YCJIO-
BCUYCCKUX pac; HCO6XO,Z[I/IMOCTI/I 300pOBOTO 06pa3a
KU3HH, COXpAaHCHUA pa3H006pa3HsI BUJ0B U OKOCHCTEM
KakK YyCJIOBUA COCYHICCTBOBAHU L HIPUPOJbL )51
YCJIOBCUCCTBA

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
OTUYCCKHUE ACIICKTBl COBPEMCHHBIX I/ICCJ'IG)IOBaHI/Iﬁ
B OMOJIOrMH, MEIUIMHE, OMOTEXHOJOTHH; paccMaTpH-
BaTb  IIOOANBHBIE  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH TI0 OTHOLIECHUIO K HUM
COOCTBEHHYIO TTO3UITHIO

bY

MIT 1.3; 2.1

CpopMUpOBaHHOCTH COOCTBEHHOU MO3ZHIINH 10
OTHOIICHUIO K OMONOrMYecKkoil MHpopMmaruu,
MOJIy4aéMOM W3 Pa3HbIX  MCTOYHHKOB,
K TJIO0QJIBHBIM ~ HKOJIOTHYECKUM  MpolieMam
U MYTSAM UX pelleHus
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Pa3znen 2. IlepeyeHnb 3J1eMeHTOB CO/lepP:KaHUS, POBEPsieMbIX HA €IMHOM IrocyaapcTBeHHoM 3k3amene no bUOJIOT'UU

B Tabnuue 3 npuBenéH cocTaBIeHHBIM HAa OCHOBE (eliepaibHOil 00pa30BaTeNIbHOM MPOrpaMMbl CpeTHero 001ero o0pa3oBaHus 1Mo OMOIOTUN
NepeyeHb MPOBEPSIEMbBIX 3JIEMEHTOB COJIEPKAHNUS.

Tabnuya 3

Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS YpoBeHb nporpamMmbli Hanu4vue 1aHHOrO 3j1eMeHTa
coxep:kanus B kogudukarope EI'D
NPONLIBIX JeT

1 Buosaorus kak Hayka. 2JKusble CHCTEMbI M UX H3YYCHHE

1.1 | CoBpemeHHasi OMOJIOTHSI — KOMIUIEKCHAs! HayKa. buonmornueckne Hayku BY, VV* +
U u3ydaemble HMH TpoOsieMbl. DyHIaMeHTaIbHBIE, TNPHUKIATHBIE
U TIOMCKOBbIE Hay4YHbIE HCCIIEI0OBaHNS B OMOJIOTHH.

3HadyeHue OWOJOrMM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-
Hay4HOH KapTuHbl Mupa. [Ipodeccun, cBs3aHHbIE C OHONOTHEH.
3HayeHue OHOJOrMHM B TPAKTUYECKOH JAEATENbHOCTH YeJIOBEKa:
MEJIMIIMHE, CEIbCKOM X03HCTBE, MPOMBIIICHHOCTH, OXpaHe MPHUPOJIBI

1.2 | ’)KuBble cucTeMBbl KaKk npeaMeT uzydeHust ononornu. CBONCIBA KHUBBIX bY,VVy +
CUCTEM: €IMHCTBO  XUMHYECKOIO  COCTaBa,  JIHCKPETHOCTh
U LEJOCTHOCTb, CIOXXHOCTD U  YIOPSJIOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTD, caMoOpraHu3aunus, CaMOBOCIIPOU3BEACHHUE,
pa3apakuMOCTh, U3MEHYHUBOCTb, POCT U Pa3BUTHE:.

YpoBHM OpraHM3alMy >KMBBIX CHUCTEM: MOJIEKYJISPHBIH, KICTOUHBIMH,
TKaHEBBIH, OPraHU3MEHHBIH, MOMYISAIUOHHO-BUAOBON, 9KOCHCTEMHBIN
(6buoreonieHoTnueckuit), Ouochepusii. I[Ipoueccr, TpoucxoasIHe
B JKUBBIX cucTeMax. OCHOBHbIE MPU3HAKH kKHUBOrO. Ku3Hp Kak dpopma
CYIIIECTBOBaHMS MaTEpHH

1.3 | Merogsl  Owomnornueckod  Hayku.. HaOmomenue, wu3MepeHmue, BY, VY +/=
SKCIIEPUMEHT, CHCTEMATH3aIMs, Memaanamss . TIOHATHE O 3aBUCHMOI
U HE3aBHUCHUMOM mepeMeHHOW. IlmaHupoBaHme 3KcnepuMeEHTa.
IToctanoBka u mnpoBepka rumnores.- HyneBas runoresa. Ilonsarue
BbIOOpKU M €€ N0CTOBEPHOCTh. Pazdpoc B OMOJOTMYECKUX JAHHBIX.

? 351ech 1 Jasiee: PH yKa3aHHK yueGHOTO MaTephaa, H3yJaeMoro Kak Ha 6a3oBOM, Tak U Ha yrTyGIEHHOM ypoBHe, IPHBOASTCS (hOPMYTUPOBKH U3 dhe/lepanbHoil 06pa3oBaTebHOl
IpOrpaMMsbl yriyOaEHHOIO YPOBHSL.
? 311ech 1 aree: cojepIKaTeIbHbIE JMEMEHTHI, BBIICICHHBIE KyPCHBOM, He OYIyT IpoBepsThes Ha EI'D 2026 T.
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Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS YpoBeHb nporpamMmsl Hanu4ue naHHOIO 3j1eMEHTA
conepxaHus B konupukarope EI'D
MPOLLIbIX JIET

OI_IGHKa JOCTOBCPHOCTH  IIOJYYCHHBLIX  PC3YJILTATOB. HpI/I‘{I/IHH
HNCKaKCHHUA PC3YyJIbTATOB 3KCIICPUMCHTA. Tonamue cmamucmuueckoz2o

mecma
2 | Kierka Kak 0HOJI0rHYecKasi CHCTeMa
2.1 | Knetka — cTpyKTypHO-(QYHKIMOHAJIbHAs €AMHUIA >kuBoro. Mcropus bY, ¥V +/—

OoTKpbITHs KileTkU. PaboTel P. I'yka, A. JleBenryka. Kinerounas teopust
(T. lBann, M. llneiinen, P.BupxoB). OcCHOBHBIE MOJOXKEHHUS CO-
BPEMEHHOM KIIETOYHON TEOPHH.

MeToabl MOJEKYJSpPHOW W KJIETOUYHOW OHMOJOrMH: MHUKPOCKOIHMSA,
xpomatorpadus,  snektpodope3,  METOJ  MEUYEHBIX  aTOMOB,
muddepeHnmanbHoe HeHTpUYrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2 | XuMHUECKHA COCTaB KIETKH. Makpo-, MHKpPO- U  yiempa- bBY, VY +/—
MHKpO3JEMEHTE. Boma u €€ poiib Kak pacTBOPUTENS, pEareHTa,
y4acTHe B  CTPYKTYpUPOBAaHUM  KJIETKH,  TEIUIOPETYJISITUN.

MunepanbpHble BellecTBa KIETKH, WX Ouoiornyeckas ponb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

buonornueckue nonumepsl. beaku. AMUHOKUCIOTHBINA cOCTaB O€IKOB.
CtpykTypsl OenkoBoii Monekyinbl. [lepBuyHasi. CTpykTypa Ocnka,
NEenTHIHAs CBSI3b. BTOpWYHAs, TpeTUYHAs, YCTBEPTUIHAS CTPYKTYPHI.
Henarypamus. CpoiictBa OenkoB. Krnaccudukanus. Oenmkos. buo-
Joruyeckre PyHKIUN OCIKOB.

YrneBoasl. Mounocaxapusl, Jicaxapubl, OJIUTOCaXapHUIbI
U nosucaxapuabl. OOmuMH mMaaH CTPOCHUS U (PU3HMKO-XUMHYECKHE
CBOWCTBA YTJIEBOIOB. bromorndeckne GyHKIINN YTIIEBOIOB.

Jlununer. T'mapodunbHo-TUapodoOHBIE cBoMicTBa. Kiaccuduxarms
munuaoB.  Tpurnunepuasl, (Gochonunuasl,  ocku,  CTEPOUBL
Buonornveckue Gpynkuny munmuaoB. OOMe CBOHCTBA OMOIOTHIECKUX
MeMOpaH — TEeKyuYecTh, CIHOCOOHOCTH K CaMO3aMBIKAHHUIO, MOIYMpO-
HUI[AEMOCTb.

4 o
3nech U gainee: 3HaK «+/—» B crondue «Hannume naHHOTO 31€MeHTa cojepkaHus B kKoaudukarope EI'D mponutsix jet» o3Hayaer, 4yTo B KOAU(UKATOPE MPONUIBIX JIET JaHHBINA
JIEMEHT COJIep)KaHMs ObLI IPEJICTaBIICH B IPYTOM 00bEME M/MIH B MHBIX (DOPMYIIMPOBKAX.
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmsl

Hanu4ue naHHOIO 3j1eMEHTA
conepxaHus B konupukarope EI'D
MNPOILIJIBbIX JET

Hyxnennosslie kucnotsl. JJHK n PHK. CtpoeHne HyKkI€nHOBBIX KHCIIOT.
Hyxneorunsl. Ilpuniun kommiementapHoctu. IlpaBuio Yapradda.
Crpyktypa JAHK — nBoitHas cnmpans. MecToHaxoxaeHue U Ouo-
noruueckue Gynkmun JJHK. Buasr PHK. @ynakiuun PHK B kietke.
Crpoenne Monekyinbl AT®. Makpospruueckue CBA3UM B MOJIEKYJE
AT®. buonormueckue  ¢ynkuuu  AT®D.  Boccmanosnennvie
nepenocuuxu, ux gynxyuu 6 kiemrxe. Cexeenuposanue /J[HK.
Cmpykmypnas — Ouonozus:  oOuoxumuueckue u  Ouogusuueckue
uccnedoeanusi  cocmaea U NPOCMPAHCMEEHHOU  CMPYKMYpbl
bouomonexyn

23

Turmbl KJIETOK: dyKapuoTH4ecKas W mpokapuotuieckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

CrpoeHue npokapuoTHYecKoi kieTku. Kierounast creHka OakTepuil u
apxeit. OcobeHnocmu cmpoeHus 2emepompo@uou u asmompo@pHotl
npoxapuomuyeckux Kiemoxk. Mecto u poiib IpOKapuoT B OHOLIEHO3aX.
Crpoenrie ¥ (YHKIMOHHUPOBAHME  SYKAPUOTHYECKOM  KIIETKHU.
[Tna3zmarmueckas memOpana (riazmManemma). CTpykTypa Tia3MaTHIecKon
MeMOpaHbl. TpaHCIIOpPT BEIIECTB uepe3 IUIa3MaTHYECKyI0 MeMOpaHy:
naccuBHbIN (Auddy3us, odneruénnas nuddysust), akTUBHBIN (nepeuuHblil
U 8mopudHbIL akmusHvill mpancnopm). T1oMyTpoHNIIaeMOCTE MEMOPaHbIL.
Paborta Hatpwmii-kanieBoro Hacoca. DHIOIMTO3: MHUHOLMTO3, (aromuTos.
Ox3ouuTo3. Kneroynas crenka. CTpykTypa U QyHKINHN KICTOYHOM CTEHKU
pacTeHuii, rpruooB.

IMutormazma. Iuto3onb. Ilutockenmer. JIBMJKEHUE IIUTOILIA3MBI.
Opranounsl  kietku. OnHOMEMOpaHHBIC | OpPraHOWIBl  KIIETKHU:
suporutazmatuueckast cets (I1IC), anmapar ['onbaku, TU30COMBI, UX
cTpoeHre U (yHKUWMU. B3anMOCBSA3b OAHOMEMOpPAHHBIX OPraHOUIOB
kieTku. Cmpoenue epanynsapuozo pemuxynyma. Cunmes pacmeopumsix
benkos. CHUHTE3 KJIETOUHBIX MeMOpaH. [mankuii (arpaHyJIsIpHBIN)
SHOIUIa3MaTHUeCKuii peTukyinyM. CekperopHas (yHKIHs ammapaTa
lonpmxu. TpancnopT BemieeTB B KIeTKe. Bakyomu pacTUTEIbHBIX
kieTok. Kierounslii cok. Typrop.

BY, VY

+/—
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmsl

Hanu4ue naHHOIO 3j1eMEHTA
conepxaHus B konupukarope EI'D
MNPOILIJIBbIX JET

[ToyaBTOHOMHBIE OpPraHOU/IbI KJIETKU: MUTOXOHPUH, MIACTUIBI.

Crpoenre u (yHKOMM MUTOXOHAPUH U TacTui. [lepsuunuvie,
8MOpUUHbIE U CLONCHBIE NAACTUObL POMOCUHMESUPYIOWUX IVKAPUOM.
XJOpOIIIAaCThI, XPOMOILIACTHI, JIEHKOMIACThI BHICIIUX PACTEHHH.

HememOpannsle  opranounasl  kietku  CrpoeHne U (QyHKIHH
HEeMEMOpaHHBIX OPraHOMIOB KJIETKU. Pubocombl. Mukpoguramenmol.
Mpimeunsie kinetkd. Mukporpy6ouku. Kierounsiit nentp. Ctpoenue
U JBWKEHUE >XTYTUKOB M pECHHYEK. MUKpOTPYOOUKH LHUTOILIA3MBI.

Lentpuons.
Anpo. OGomouka sjpa, XpOMaTHH, KapuOIUIa3Ma, SAPBINIKH, WX
ctpoeHne U GYHKUUU.  HOepHuill  0enkosvili  MAMPUKC.

Ilpocmpancmeennoe pacnonoxceHue Xxpomocom 8 uHmep@hazHom sope.
benku xpomaTtrHa — rUCTOHBI.

Knerounsle BrmtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK
JYKapHOT (PaCTUTEIbHOM, )KUBOTHOM, TpUOHOI)

24

AcCUMUIISIINSL U TUCCUMIIIALINASA — JIB€ CTOPOHBI MeTabomu3ma. Turbl
oOMeHa BemecTB: aBTOTPO(HBIM U reTepoTpodHbIH.  YyacTue
KHUCTIOpOJila B OOMEHHBIX IMpolieccax. JHepreTudeckoe obecrneyeHue
kiaetku: npeBpameHne AT®D B oOMeHHBIX - mporeccax.  Pep-
MEHMamuenslli  Xapakmep peaxyuil KIemouHo20  Memadonrusma.
®epMeHThl, HMX CTPOEHHE, CBOMCTBA < U MEXaHHU3M JICHCTBHUS.
Kodepmentsl.  Omimuuss ~ pepMeHTOB  OT  HEOPTaHUYECKUX
KaTaJIn3aToOpoB. benku-akTuBaropsl 1 OENTKU-UHTHUOUTOPHI.
3aBUCHMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIIUNA OT Pa3IMYHBIX
(bakTopoB.

[lepBUuHBIN CHHTE3 OpPraHMYECKHUX BEIIECTB B KieTke. DOTOCHHTE3.
CaeroBast 1 TeMHOBas (a3bl. [IpoAyKTHBHOCTH oTocuHTE3a. Binsnue
pa3iauuHbIX  (PaKTOPOB HA . CKOPOCTh (OTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMOCHHTE3. Pasnoobpasue OpP2aHUBMOB-XEMOCUHMEMUKOS.
HUmpuguyupyrowue o6axmepuu, oiceresobakxmepuu, cepooaxmepuu,
68000p0OO0HbIe bakmepuu. 3HAYEHNE XEMOCHHTE3A.

bY,VV
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AHa’poOHBIe opraHu3Mbl. Buasl OpoxxeHus. [IpoaykTsl OpoxeHUS
U UX HCIOJIH30BAaHHE YEJIOBEKOM. AHa’pPOOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U BO30OYAUTENIN OOJIe3HEH.

AdpoOHBIE ~ OpraHuU3MBL.  JTambl  JHEPreTUYECKOro  oOMeHa.
[MoaroroBuTenbHBIN dTan. [ MTUKOMN3 — OECKUCIOPOHOE paCIICTIICHUE
TJTFOKO3BI.

buonornueckoe oOkucieHue, WIM KJIETOYHOE JAbIxaHue. Pounb
MUTOXOHJIPHH B TIpoIleccax OMOIOTUIECKOTO OKUCTCHHUS. [Jukiuueckue
peaxyuu. OxucnautensHoe  (ochopunupoBanue. [IpeumyiecTa
apobHOro  myTh  oOMeHa  BelIecTB  Mepel  aHa’pOOHBIM.
D} PeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA

2.5

Peakuyu MatpuuHoro cuHte3a. llpuHIMD  KOMIUIEMEHTapHOCTH
B peakUMsX MaTPUYHOrO CHHTe3a. Peanmsanus HacieICTBEHHOM
uHpopmanuu. ['eHeTHyeckuii Kox, ero cBoiicTBa. TpaHCKpunuus —
MaTpPUYHBIN CHHTE3 PHK. [IpuHDHATIBL TPAHCKPUIILIUU:
KOMILJIEMEHTAPHOCTb,  AHTUIAPAJUIENIBHOCTh,  ACUMMEMPUYHOCb.
Tpancasuus u e€ stansl. Yuactue TpancnopTHeix PHK B Ouocunrese
Oenka. YcnoBus 6nocuaTe3a 6enka. KogupoBanue aMuHOKHCIOT. Poiib
pubocoM B OMOCHHTE3e OernKa.

Opranuzanuss Te€HOMa Yy TPOKAapHOT MW 3yKapuor. Perynauus
AKTUBHOCTH T€HOB Yy NpoKapuoT. [ unome3a. onepona (®. Kaxoo,
K. Mono). Perynsamust oOMEHHBIX HpOLECCOB B KieTke. KneTouHsrii
TOMEeOCTa3s.

Bupycol — HeksieTouHble (OPMBI KHU3HU U OOJHMraTHbIE MApPa3UTHI.
CrpoeHne TpocThIX W< CIHOXKHBIX  BUPYCOB, pempogupycos,
OaxTeprodaros.

BupycHbie 3a0oieBaHHsI 4eIOBEKa, >KUBOTHBIX, pacteHuid. CIIA/I,
COVID-19, coyuanvusie u meduyunckue npobaemol

bY, VY
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2.6

Knerounslii nuki, ero nmepuoisl U perymsiuus. MHTeppaza u MUTO3.
OcoOenHoctu mporeccoB, mpoTekaromux B uHTepdaze. [loaroroska
KIeTKH K geneHuto. IlpecuHrernueckuili  (IOCTMUTOTUYECKHUI),
CUHTETMYECKUN W TMOCTCUHTETUYECKHH (MPEMUTOTUYECKHIT) TMEPUOIBI
UHTEPQa3HI.

Marpuunbiii cunre3 JIHK — pennukanusa. [IpuHIUne permkamnuu
JHK: KOMIUIEMEHTAPHOCTb, II0JIyKOHCEPBAaTUBHBIN CUHTE3,
aHTUnapauienbHocTh. Mexanusm perukanuu JHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepul u menomepasa. XpoMOCOMHBIN HAOOP
KJIETKU — KapuOTHIL. JIMIJIOUIHBINA U TaljJOUIHBIA HAOOPBI XPOMOCOM.
I'omonornuneie XxpomocoMsl. [10710BBIE XPOMOCOMBI.

[enenune kietkn — muto3. CTaauM MUTO3a U MPOUCXOIAIINE B HUX
npoueccsl. Tunsl MmuTo3a. Kapuokunes m nurtokuHes. buosorndeckoe
3HAUEHHE MUTO3a. Pecynayus Mumomuueckozo yYukia Kiemku.
IIpoepammupyemas knemounas cubenrv — anonmos.

DYHKYUOHATLHAA 2CHOMUKA

bY,VV

+/-

Oprann3m Kak 0M0JIOrn4ecKas CHCTeMa

3.1

OIHOKJIETOUHBIE, KOJIOHUAJbHBIE, MHOTOKJIETOYHBIE  OPraHU3MBI
N MHOI'OTKAaHCBBIC OpPraHHU3MBI.

@opMbl  Pa3MHOXKEHHS  OPraHU3MOB: Oecronoe (BKITIOUAs
BETE€TaTUBHOE) H TOJIOBOE. Buapl ~0€Cmoioro . pa3MHOXKEHUS:
MOYKOBaHUE, CIIOPYJIAIMS, pparMeHTalus; KIOHHPOBAHNUE.

[TonoBoe pasmHOxeHue. llomoBble KIIETKW, WM TameTsl. Meios.
Cranuun wmeitoza. IloBegenue xpoMocom B Meioze. Kpoccunrosep.
buonornyeckuii cMbIci MeH03a M MOJIOBOLO Mpouecca. Meno3 u ero
MECTO B )KM3HEHHOM IIMKJIE OPTaHKW3MOB.

IIpenzaponpimeBoe pa3zpuTHe. ['ameTorene3 y >XKUBOTHBIX. [lonoBbie
xene3bl. O0pa3oBaHKE U Pa3BUTHE MOJIOBBIX KIETOK. CriepMaToreHes u
OOTEHE3. Ctpoenne ITOJIOBBIX KJIETOK. Omioa0TBOpEHNE
U SMOpPUOHANLHOE PAa3BUTHE JKUBOTHBIX. CIOCOOBI OIIOOTBOPEHHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

bY,VV
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NnpuBunyanbHoe  pa3BuTHE  OpraHu3MoB  (oHTOorenes). Cranuu
SMOpHOreHe3a KHUBOTHBIX (Ha mpumepe JAryiiku). [poGnenue. Tunwvi

Opobnenus. Ocobennocmu ~ OpobaeHuss Yy MIAEKORUMAIOWUX.
3apoJpIlIeBbIE JIMCTKU (racTpyJisilus). 3akjaJka OpraHOB M TKaHEH
W3  3apOJBIIIEBBIX  JMCTKOB.  B3aumHOe  BiIMsHME  YacTeu

Pa3BHMBAIOIIETOCS 3apojblia (3MOpHOHANIBHAS WHAYKIMA). 3akiaoxka
NAGHA ~ CMPOEHUs.  JHCUBOMHO20 KAK — pe3yibmam — UepapxuyecKux
g3aumooelicmeull 2cenos. BrusHMe Ha HSMOPHUOHAIBHOE pa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYIKAIOIIEH CPEIbI.

Poct u pa3ButHe KMBOTHBIX. I[lOCTOMOpPHOHANBHBIN MEPUOL.
[Ipsmoe wu Henpsmoe pas3BuTHe. Pa3Butne c¢ Meramopdozom
y OECMO3BOHOYHBIX W TI03BOHOYHBIX JKHBOTHBIX. buonornueckoe
3HaUEHUE IMPSMOT0 W HENPSIMOrO pPa3BUTHUS, HUX PaCHpPOCTPaHEHUE
B mnpupofe. Tumsl pocTta >KMBOTHBIX. PaKTOpbl PETyJALMH pOCTa
KUBOTHBIX M 4yenoBeka. CTaguum TOCTIMOPUOHAIBHOLO Pa3BUTHS
y JKHBOTHBIX U 4yesloBeKa. Ileproasl oHTOreHe3a yenoBeka.
Pasmuoxenue u pazsutue pactenuil. ['amerodur u emopodur. Meiios
B KM3HEHHOM LWKJe pacteHuil. OOpa3zoBaHHe CHOp B Tpoliecce
Meno3a. [amerorenes y pacteHnid. OIIOJIOTBOPEHHUE U _PA3BUTHE
pPAacTUTENBHBIX OPraHW3MOB. JIBOHHOE OIUIOAOTBOPEHHE Y LIBETKOBBIX
pacrenuii. OOpa3oBaHue U pa3BUTHE CEMCHM. Mexanusmvl pe2ynsiyuu
oHmozene3a y pacmerHull U HCUGOMHBbIX

3.2

Hcmopus cmanoeénenus u pazeumust cenemuku Kax Hayku. OCHOBHBIE
TEHETUYECKAE TOHATHS W CHMBOJIBL. ['OMQIIOrMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE  TEHBI, AJbTCPHATUBHBIC ~MPU3HAKH, JOMHWHAHTHBIN
U PELECCUBHBIN IPU3HAK, TOMO3UIOTA, TE€TEPO3UTr0Ta, YUCTAsl JIMHHUS,
ruOpuAbl, TEHOTHUIl, ~(PEeHOTUn. OCHOBHBIE METOJbl T'€HETHUKH:
rUOPUI0JIOTHUECKUH, TUTOIOIMYECKHH, MOJIEKYIISIPHO-T€HETUUECKU I

bY,VV
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33

Mounorubpunnoe ckpemuBanue. llepBbiii 3akoH MeHaenss — 3akoH
eauHooOpa3uss  ruOpHUI0B IIEPBOTO ITOKOJICHUSI. ITpaBuiio
JOMUHUPOBaHUsA. BTopoil 3akoH MeHaens — 3aKOH pacUICTUICHHS
IIPU3HAKOB. Huronornyeckue OCHOBBI MOHOTUOPHUIHOTO
CKpemuBaHus. [ MmoTe3a 4uCcTOTH raMerT.

AHanusupyromiee — ckpemuBaHue.  IIpoMexyTouHbBII  Xapakrep
HacienoBaHus.  PacmienieHme  NpHU3HAKOB — IPU HEMOJIHOM
JOMMHHUPOBAaHUH.

Jurubpunnoe ckpemmuBanue. Tpetuil 3axkoH Menzaens — 3aKoH
HE3aBHCHMOI'0 HACJENOBAaHUS IPU3HAKOB. llUTONOrMueckue OCHOBBI
JTUTUOPUIHOTO CKPELUBAHUSI.

CueruieHHoe  HacienoBaHue  rnpusHakoB. PabGotrel  T. Moprana.
CueruieHHOe HAcJIeJOBaHUE TIE€HOB, HAPYLICHUE CLEIUICHUS MEXIY
reHamMu. XpOMOCOMHasl TEOpUS HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHWU3M OINpPEACICHUS TMOJa.
AyTOCOMBI ¥ IIOJIOBBIE XPOMOCOMBI. ["'OMOraMeTHBIN M TeTeporaMeTHbII
nos. ['eHernueckas CTpykTypa IMOJIOBBIX XpomocoM. HacliegoBanue
IIPU3HAKOB, CLEIUIEHHBIX C TIOJIOM.

I'enotun kak nenoctHas cucrema. llnedoTponusi — MHOXECTBEHHOE
neiictBue TeHa. MHOMXECTBEHHBIM —amnenusM. Bsaumooleiicmeue
HeannenvHwix 2enos. Komnnemenmaprnocms. dnucmas. Ilonumepus

bY,VV

+/—

3.4

BsaumoeiicTBue TeHOTHNA U cpeabl Hpu. (POPMUPOBAHUU (DEHOTHIIA.
M3menunBocTh npu3HakoB. KauecTBeHHbIE W KOIMYECTBEHHBIC TIPU3HAKU.
Bus1 m3MeHUMBOCTH: HEHACIICACTBCHHAS M HACIICICTBCHHAS.
MonmudurkanmonHas W3MEHYMBOCTh. POJIb cpensl B (POpMHpPOBAHUN
MOIU(UKAIMOHHON  M3MEHYMBOCTH. Hopma peakuum  mnpu3HaKa.
Bapuanmonnslii psng u Bapnaunonsas kpusas (B. Morancen). CpoiicTBa
MOU(PUKAITUOHHON N3MEHUUBOCTH.

T'eHoTHmIIueckas N3MEHUYMBOCTbD. CsoiicTBa TCHOTHITTICCKOM
M3MEHUYNBOCTH. BHJIbI TCHOTHHMYECKON M3MEHUNBOCTH: KOMOMHATUBHAS,
MYTaIlMOHHASI.

bY,VV

+/—-
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KoMOuHaTtnBHAas M3MEHUYMBOCTh. Mei03 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOM W3MEHYMBOCTHU. Poib KOMOMHATMBHOW H3MEHUMBOCTH
B CO3/IaHUM T€HETUYECKOT0 Pa3HO00pa3ys B Mpe/iesiaX OJHOro BU/A.
MyTtannoHHas U3MEHYMBOCTb. BUIbl MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W MHIYLMPOBAHHBIE MyTalWU. SInepHble
U LUTOIUIa3MaTnieckue Myranuu. CoMaTHYECKHE U TOJIOBBIE MyTallWu.
[IpyunHBl BO3HUKHOBEHHs MyTanumid. MyTareHsl M HMX BIMSHHE Ha
OpPraHu3Mbl.  3aKOHOMepHOCMU — MYMAYUOHHO20  npoyecca. 3aKOH
TOMOJIOTUYECKUX  PSIOB B HACIEJACTBEHHOM  HM3MEHYMBOCTH
(H.W. BaBuioB). BresioepHas usmeH4u8oCns U HAc1e0CmEeHHOCHb

3.5

Kapuotun denoBeka. Meowcoynapoonas npoepamma uUcciedo8anust
2eHoma  uenogeka. Meroapl U3yUEeHHUsT TE€HETUKM  4elloBeKa:
Te€HEaJTOTHIECKUN, OJIM3HEIIOBBIA, ITMTOTCHETUYECKHH, MOy JISIIHOHHO-
CTaTUCTHYCCKUH, MOJIEKYJISIPHO-T€HETHUECKUH. Cospemennoe
onpeoeyieHue 2eHOMuUna: NOJHO2EHOMHOE CEeKBEHUPOBAHUE, - 2eHOMU-~
nuposauue, 6 mom ducie ¢ nomowvto IIL[P-ananuza. HaCneacTseHHbIE
3a00seBaHus 4YeoBeKa. [ eHHbIE M XPOMOCOMHBIE OOJIC3HU YEJIOBEKA.
bone3nu ¢ HacneaCTBEHHON MPEapacoNoKEeHHOCThIO. 3HaYeHUE Meu-
[IMHCKOM TEHETUKH B TMPEAOTBPAIICHUHW W JICUCHUH  T'€HETUYCCKUX
3a00eBaHMi YyeaoBeka. CTBOJIOBEIC KICTKH

bY, VvV

+/—

3.6

JlomecTukaiusi U cenekuus. 3apoxkIeHHe CeJICKIUH, U JIOMECTHKAIINU.
VYuenne H.M. BaBuioBa o 1eHTpax MpPOMCXOKACHHS M MHOrooOpasus
KyJbTYpPHBIX pacTeHud. Ponb cenekuuyn B CO3AaHMM COPTOB PACTEHHI
U IopoJl KUBOTHBIX. COpT, Mopoza, IITaMM. 3aKOH TI'OMOJIOTMYECKHX
PpAIOB B HAacCHEACTBEHHOW m3MeHunBoCTH H.U. BaBuinoBa, ero 3HaueHue
JUISL CEJIEKIIMOHHON paboTHl,

MeTtonbl ceneKIMOHHON paboThl. McKycCcTBEHHBIM OTOOp: MaccOBBIM
U MHIMBHUyalbHBINA. DTanbsl KOMOMHAIIMOHHON cenekiuu. McnpiTanue
npou3BoJuTeNel Mo moTroMcTBY. OTOOp MO TE€HOTUITy C TOMOIIBIO
OLIEHKH (EHOTHIIa MOTOMCTBA W OTOOp MO TEHOTHIy C MOMOIIbIO
ananmmza JIHK.

bY,VV
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HckyccTBeHHBI MyTareHe3 Kak METOJ CEeJIeKIMOHHON paloThl.
PagnanvoHHbli M XUMHUYECKMHA MYyTareHe3 Kak HCTOYHUK MYyTaluil
y KYJbTypHBIX (OopM OpranusMoB. Hcnoavzosanue 2eHOMHOZO
pedakmuposanus u memoooe pexomounanmuvix [{HK ona nonyuenus
UCXOOHO20 Mamepuaia OJisi CeleKYuu.

[omyuenue MTOJIUIIIOHIOB. BuyTpuBnnosas THOPHTU3AITHS.
bmskopoacTBeHHOE  CKpelMBaHue, Wi WHOpuauHT. HepoactBeHHOE
CKpeIllMBaHUe, WM ayTOpumuHr. [etepo3uc ©  €ro  MPUYMHBL
Hcnonp3oBanue rerepo3uca B cenekipn. OTmanéHHas THOPHIU3AIWAL.
[Ipeononenne Oecryionust MEXBUAOBBIX  THOPUIOB. Jocmuoicenus
CeleKyUU pacmerull U H#CUBOMHBIX

3.7

OOBEKTBI, UCTIONIb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHbIE U TKaHEBbIE
KyJbTYpbl, MHUKPOOPTaHH3MBI, MX XapaKTEpUCTHUKA. TpaaulMOHHAs
OMOTEXHOJOTHS:  XJIeOONeueHue,  MOJy4YyeHHe  KHUCIOMOJIOYHBIX
NPOAYKTOB, BHHOAeIME. Mukpobuonorndeckuii cunte3: OOvexmbl
MUKPOOUONO2UYECKUX MEeXHONI02U. Ilpoussoocmeo benxa,
amuHokuciom u  eumamunos. VICKyCCTBEHHOE [ OIUIOJIOTBOPEHHUE.
Pexoucmpykyus sauyexniemox u KioHupoeanue dcugomuuix. Memoo
MPAHCNIAHMAYUU 0EP KIEeMOK.

XpoMocOMHasi U TeHHasi MHXXeHepus. MckyccmeeHnnwiti cunmes 2eHd
u  KoHcmpyupogauue  pexkombunanmuuix . JIHK.,  JJocmuoicenus
U nepcneKmusbl XpOMOCOMHOU U 2eHHOU uHMNICeHepuu. Meouyunckue
buomexnonoauu. Flcnonv3osanue cmgoniogvlx Kiemox

bY,VVY

Cucrema 1 MHOroo0pasue OpraHu4ecKoro Mupa

4.1

buonornueckoe pazHooOpazue opraHu3moB. CoBpeMeHHas CHCTEMa
OpraHWYecKoro Mmupa. IIpuHIUIB KIacCU(PUKALUKA OPTaHU3MOB.
OcCHOBHBIE CUCTEMAaTUYECKUE FPYIINBL OPTaHU3MOB.

OCOoOEHHOCTH CTPOCHUSI U KU3HEIEATETbHOCTH OJHOKJIECTOUYHBIX
OpraHu3MOB. bakrepun, apxeu, OJTHOKJIETOYHBIE TrpHOBI,
OJTHOKJICTOYHBIE BOJOPOCIH, JPyrHe TPOTHCTHL. KoJloHHAIbHBIC
OopraHu3Mbl. JIBMKEHHE OJHOKIICTOYHBIX OPraHU3MOB: aMEOOHIHOE,

bY,VV

+/—
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KT'YTUKOBOC, PECHHUYHOC. 3aIIII/ITa Y OJHOKJIECTOYHBIX OPraHu3MOB.
PaBHpa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHnu3MOB. Takcucsl.

4.2

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

bY,VVY

+/—-

43

BereratuBHBIE U reHEpAaTUBHBIE OpraHbl pacTeHnil. OyHKIUKU OpraHoB
u cucrem opraHoB. Kapkac pacrteHuil. /[BM>KE€HHME MHOTOKJIETOYHBIX
pacTeHui: Tponu3Mbl U HacTHH. [loryomenne Bobl, yIIIEKUCIOTO ra3a
M MHUHEpPAJIbHBIX BEHIECTB pacTeHUsIMU. JlpIXaHWE pacTeHUH,
Juddy3us razoB yepes MOBEPXHOCTh KJIETKHU. TPaHCTIOPTHBIE CHCTEMBI
pacTteHuil. Beinenenue y pacteHuil. 3ammura 'y MHOTOKJIETOYHBIX
pactenuil. Kytukyna. CpencrBa macCMBHOM M XMMHYECKOM 3allUTHI.
DOUTOHIIUIBI.

Paznpaxxumocth W peryisiidss 'y OPraHu3MOB.  Pa3apakumocThb
Y PEryJISiiisA Y MHOTOKJIETOUHBIX pacTeHHl. Pocmossie sewjecmea u ux
3Ha4eHue

BY,VV

4.4

MHOroK1eTOYHbIE JKUBOTHBIE. B3anMOCBs3b YacTeli MHOFOKJIETOUHOTO
opraHusMa. TKaHI/I, opradHbl WU CHUCTEMbI OPraHOB MHOT'OKJICTOYHOI'O
opranm3ma. OpraHusMm Kak eau”oe nenoe. I'omeocras. TkaHu
JKUBOTHBIX W YeJOBeKa. THIBI KHMBOTHBIX TKaHEW: SIUTCIINAaJIbHAasd,
COCJMHUTENIbHAS, MblllIe4yHasd,” HepBHasi. (OcoOEHHOCTH CTpOEHUs,
(GYHKIMH M pacrioyiosKeHNs TKaHeH B OpraHax >KUBOTHBIX M YeJIOBEKa.

bY,VVY

+/-

4.5

OpraHsl U CUCTEMBI OPraHoB KUBOTHBIX. DYHKIIMM OpPraHOB U CHUCTEM
opraHoB. Omopa Tena opraHusmMoB. CKeyneTsl OIHOKIETOYHBIX
U MHOTOKJIETOYHBIX JKUBOTHBIX. Hapy>KHbIII M BHYTPEHHUN CKEJET.
CtpoeHune U TUIIBI COEUHEHMS KOCTEN.

JIBMKEHME MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHme IKMBOTHBIX.

bY,VV

+/-
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IluTanue MTO3BOHOYHBIX JKMBOTHBIX. JIpIXaHue KHUBOTHBIX. KoxHOE
neixanue. XKabepHoe 1 JErouHoE IbIXaHUE.

JIpIxaHWe TMO3BOHOYHBIX MUBOTHBIX. OBOJIOLHMOHHOE YCIOXHEHUE
CTPOEHHUs JETKUX MO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHas cucTema
yesoBeka. MexaHu3M BEeHTHIALMH JETKUX Y TNTUIl U MJICKOMUTAIOIINX.
TpancnopT BemecTB y opraHu3MoB. TpaHCIIOPT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHast cucrema u €€ opransl. KpoBeHocHas cucrema
MO3BOHOYHBIX >KMBOTHBIX. Kpyru kpoBooOpaleHus. DBOIIOIMOHHBIE
YCIOKHEHUS  CTPOEHUS  KPOBEHOCHOM CHCTEMBI  MO3BOHOYHBIX
JKUBOTHBIX. BbleneHue y opraHu3MoB. BeiieneHue y >KHUBOTHBIX.
CoxpaturenbHble Bakyoiau. Opransl BblaeneHus. CBA3b NOJOCTH Tela
C KpPOBEHOCHOW W  BBIICIHMTENBHON cHCTEMaMH. Bbinenenue
y TI0O3BOHOYHBIX >KHBOTHBIX. 3aIATAa Y MHOTOKJIETOYHBIX >KHBOTHBIX:
[TokpoBBI U UX IPOU3BOIHBIE.

PazppaxkumocTe u  perynduus |y OpraHu3sMoB. PazlipaxuMocThb
Y OJTHOKJIETOYHBIX OPTaHU3MOB. TakcHChl. Pa3zapakuMoeTh 1 peryasus
Yy MHOTOKJIETOUHBIX pacTeHui. PocToBBIE BellecTBa U UX 3HAUCHUE.
HepBuast cucrema u pedraekTopHas peryisnus’ y MHOTOKJICTOYHBIX
KUBOTHBIX. OTHEnbl TOJOBHOTO MO3Ta ITO3BOHOYHBIX IKHBOTHBIX.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHHE  CTPOCHHMS \HEPBHOM  CHCTEMBI
y )KMBOTHBIX.

Paspabomxa  ancopummos u  npoepamm - 0 d¢hghexmusnoii
@yHKYUOHANbHOU anHomayuu 2eHOMO8, MPAHCKPUNTNOMOS,
npomeomos, Memabo10M08 MUKPOOP2AHUIMOB, DACMEHUL, HCUBOMHBIX
U Yenogexa.

OpFaHI/I?.M YECJI0BCKA M €10 310POBLE

5.1

Oprassl M CHUCTEMBI OpraHoB uejoBeka. HepBHas cucrema u e€
otnensl. Pednexc u pedsextopHas nyra. besycioBHble U yCIIOBHBIE
peduekcel. ['ymopanbHas peryisiuus M SHAOKPUHHAs cHCTeMa
KUBOTHBIX M uesnoBeka. JKenmes3bl HHIOKPUHHOM CUCTEMBI U HX

bY,VV
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TOPMOHBI. [erictBue TOPMOHOB. B3anmocss13p HEpPBHOU
Y SHIOKPHHHOM cucteM. I'nnoranamo-runogusapHas cuctemMa

52

3ammra opranuzMa oT Oosie3Hedl. VMIMMyHHas cucTeMa ueloBeKa.
Kierounsrii U TYMOpPAJIbHBIN MMMYHUTET. Bpoxnéunsii,
npuoOpeTéHHBIN crenn(UIeckKuii UMMYHUTET. Teopus KIOHAIbHO-
cenekmusnoco ummynumema (I1.9paux, D@.M.Bepnem, C.Tonecasa).
BocnanurenbHble  OTBETHI ~ OpraHU3MOB.  Poib  8podcOéHHO20
UMMYHUMEmMA 8 pa3sumuu CUCMEMHbBIX 3a001e6aHUU

bY,VVY

53

KpoBenocnas cucrema u eé€ opranbl. Cepale, KpOBEHOCHBIE COCYJIbI
u KpoBb. Kpyru kpoBoobparmienus. Pabora cepana u e€ perynsanus

BY,VV

54

Heixanue dyenoBeka. Juddys3us ra3zoB depe3 MOBEPXHOCTH KIIETKH.
JpixaTenpHas cuctema yenoBeka. JlpixarenbHas MOBEPXHOCTD.
Perynsius geixanus. JlprxarenbHbie 00BEMBI

bY,VVy

5.5

[TumeBaputenbHas cucteMa uenoBeka. OTnaenbl MUIIEBAPUTEIHHOTO
TpaKTa. [TumeBapuTenbHbIE AKeJe3bl. Buytpunonoctaoe
Y BHYTPUKJIETOYHOE NUIIIEBAPEHUE.

bY,VV

5.6

[Tokpossl u ux npousBoansie. Opransl BoiaeneHus. [louku. CTpoenue
U (QyHKIMOHUpOoBaHUE HedpoHa. PUIBTpaIs, CeKpeLus U 00paTHOE
BCaChIBaHUEC Kak MEXaHU3MBbI pa6OTI>I OpraHoB BBIACIICHUS.
OO6pa3oBaHre MOYH Yy YeJIOBEKa

bY,VV

5.7

I[BI/I)KCHI/IC yeJloBeKa: MeleuHas cucteMa. CKelIeTHBIC MBIIIIBI U UX
pa60Ta. CTpOeHI/Ie U TUIIBI COeIMHEHUS KOCTEH

bY, VY

Teopus 3Bosronnu. Pazpurne xu3Hu Ha 3emiie

6.1

OpomounonHast teopus Y. [apeuna. Ilpeanochbliki BO3HUKHOBEHHS
napBuHu3Ma. Ku3Hb U HayuHas aestenbHocTh Y. JlapBuHa.
JBwkymme cunsl HBOMOUMKA  BUAOB 1o Y. JlapBuHy (BBICOKast
MHTEHCUBHOCTb  pPa3MHOXXCHMs . OpPraHM3MOB,  HACIEACTBEHHAs
U3MEHYMBOCTh, OOpb0a. 3a CyLIECTBOBAHME,  €CTECTBEHHBIH
U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne  cuHTeTHUecKo  Teopuwm  sBomonmu  (CTD).

bY,VV
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Heiimpanvnaa meopua 2eonmoyuu. Cospemennas 3601H0YUOHHAA
buonoeus. 3HAUYE€HUE SBOJIOINUOHHON Teopuu B (HOPMUPOBAHHUU
€CTECTBEHHOHAYYHOM KapTUHBI MUpa

6.2

[Tommynsimust kak sneMeHTapHas eAuHuna 3Boiouuu. CogpemeHHbie
Memoovl  OYeHKU 2eHemUu4ecKko2o pasHooopasus u CmpyKmypbl
nonynayuu. VI3MeHeHne reHo(oHJA MOMYJSIIMUM Kak >JEMEHTapHOe
ABOJIIOLIMOHHOE SIBJIEHHE. 3aKOH TeHeTndeckoro pasHoBecus [[x. Xap-
v, B. BaitnOepra.

DJleMEHTapHbIE bakTopsI (mBMXKyIIHE CHJTBI) 3BOJIIOIUH.
MyTtarnmonsslii  mporiecc. KomOwHaTtwBHAs W3MEHUMBOCTH. Jlpehd
T€HOB — clyyaiiHble HEHANpaBlIEHHbIE W3MEHEHHUs YacTOT ajuieneit
B mnonyisiusax. Oddekr ocHoBaTtens. Murpanuu.  W3onsiius
HOMyJIAUI: Teorpaduueckas (IpOCTpaHCTBEHHAs), OHOJIOTHUYECKast

(perpoyKTHBHAs).
EctecTBeHHbIl 0TOOp — Hampapistomui gaktop sBooHUA. DOPMBI
€CTECTBEHHOT'O orbopa: JBYDKYILUH, CTaOMIIN3UPYIOLIHH,

paspbiBaroIuit (qu3pynTuBHEIA). [TonoBoii oT6op.
[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yJbTaT MHMKpPO3BOJIOLUH.
BO3HHKHOBEHHE TIPHUCIIOCOONICHUN Yy OpraHu3MOB.  ApoMopdo3bl
u uanoananrauuu. [Ipumepsl npucnocobienuii y opranusmon. OTHO-
CUTENIbHOCTh NMPUCTIOCOOIEHHOCTH OPTaHU3MOB:

Bun, ero xpurepun u crpykrypa. BugooOGpa3oBaHue kak pesysbTaT
MUKpO3BOIONMU. M3o0msmus — kiroueBoil GpakTop BHI000pa3oBaHus.
[Tytu u crocoObl BUI00Opa3oBaHus: ajuionarpuueckoe (reorpaduyec-

Koe), CHUMIATPUYECKOE (9KOJIOTMYECKOE), «MTHOBEHHOE»
(monmurmonau3anus, TUOpuAn3anus). JITUTeTpHOCTh SBOTIOIMOHHBIX
TIPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOOOpa3usl.
Ponv s6omoyuonnou Ouonocuu 6 paspabomke HAYYHLIX Memooos
coxpanenus buopaznoobpasusi. MUKPOIBOMIONMS ¥ KOABOJIOLHUS

bY,VV
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Mapa3uToB M HMX X035eB. MeXaHu3Mbl ()OPMHUPOBAHHS YCTOMYHUBOCTH
K aHTHOMOTUKAM H CTIOCOOBI OOPHOBI C HEH

6.3

MCTOZ[bI N3YUCHUA MAKPOIBOJJIIOIHH. ITaneonToIOTHUECKHE METOAbI
u3ydeHus spomtonun. [lepexoansie GopMbl U PUIOTE€HETUYECKUE PSIJIbI
OpraHHU3MOB.

Buoreorpadudeckre MeTo s U3ydeHus 3BoIoIHHU. CpaBHEHHE (IOPHI
U ¢ayHbl MAaTEpUKOB U OCTPOBOB. bruoreorpaduyeckue obnactu 3emiu.
Buibl-aHIEMUKH U PETHUKTHI.

OMOpHUOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTUYECKHE METObI
U3yYeHUs]  OBOJIONMH. [ eHemuueckue  MeXAHU3Mbl — IBOTIOYUU
OHmMO2eHe3a U NOSIBNeHUs I60TIOYUOHHBIX HOBWecms. | OMOJIOTHYHBIE U
aHaJIOTUYHbIE OpraHbl. PyuMeHTapHble OpraHbl M aTaBU3Mbl. Moite-
KYJIAPHO-TCHCTUYCCKUEC, OMOXMMHYECKHE U MaTeMaTH4YeCKUe METOAbI
U3yYeHUs dBOMIONUU. [ omonozuynvie eemvi. Co8pemeHHble Menoobl
nocmpoeHus qbuﬂoeeHemuquKux depeebee.

Xpomocommvie Mmymayuu u 360110Yus 2eHOMOS.

O0mue 3akoHOMepHOCTH (TIpaBmiia) HdBoyONHH. - HeoOparuMocTh
9BOJIIOLMM. AJanTuBHas paavauus. HepaBHOMEpHOCTH TeMIIOB
9BOJIIOIIH

bY,VV

+/—-

6.4

Hayunble rumore3bl NpOMCXOXKAEHUS JKU3HM Ha 3emiie. AOHoreHes
U TNaHcrnepMus. /{onayunvlie npeocmasienus 0 '3apoACOeHUU IHCUIHU
(kpeayuonusm). I'unoTe3a NOCTOSIHHOTO CaMO3apOXKIE€HUS )KU3HU U €€
onposepkenue onsiTamMu  D. Penny JI. Cnannannanu, JI. Ilacrepa.
[IpoucxoxaeHue KU3HU U ACTPOOUOJIOTUSI.

OCHOBHBIE  JTanbl HEOPraHMYECKOM HBOMONMU. [lnaHerapHas
(reoyoruueckasi) 3BOMIOLMSA: XUMHYECKash 3BONIOLUSA. AOHOTeHHBIN
CHUHTE3 OpraHMYeCKHUX ~ BEIIECTB M3 HeopraHmyeckux. OmbIT
C. Mumnepa ul. lOpu. OOpa3oBaHHe MOJIUMEPOB M3 MOHOMEPOB.
KoanepBarnas runoresa A.M.OnapuHa, rumore3a NEPBUYHOTO
OoynboHa JDx. XonneitHa, . reHetuueckas rumnore3a . Mémnepa.
Pubosumer  (T. Yex) u eunomesa «mupa PHK» V. Tunbepma.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

bY,VVY
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Hcropusa 3emnn u meroasl €€ m3ydeHus. Vckoraemple OpraHndeckue
octatku. ['eoxpoHonorus u e€ meronsl. OTHOCUTENbHAS U aOCOTIOTHAS
reoxpoHoJiorus. ['eoxpoHosormyeckass mIKajga: JOHBI, 3pbl, MEPUOJIBI,
JIOXHU.

HauanbHbie 3Tansl opranndeckor 3Botonuu. [losiBIeHne u 3BOTIOLUS
NEPBBIX KIETOK. Jeoawoyus memabonusma. Bosuuxnoseenue nepgvix
akocucmem. Coepemennvie MUKPOOHbIE OUONIIEHKU KAK AHAN02 NePBblX
Ha 3emne cooouecms. Cmpomamonumul. [IpokapuoTHl U 3yKapHOTHI.
[Ipoucxoxnenue AYKapuoT (cumOuorenes). Deonoyuonnoe
npoucxodcoenue  eupycos.  IIpoUCXOXIEHHE  MHOTOKJIETOYHBIX
OpraHM3MoOB. BO3HHKHOBEHHME OCHOBHBIX TIPYIII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE  3Tambl  HBOJIONMU  BBICIIMX  pacTeHUi. (OCHOBHBIE
apomopdo3bl pactenuil. Bwixon pactenuit Ha cymry. [losBichue
CIIOPOBBIX PAaCTEHHWH M 3aBOe€BaHUE MMM cylmu. CeMEHHBIE PACTEHMUS.
[IponcxoxkaeHne HBETKOBBIX PACTEHU.

OcHOBHbIE  3Tambl  3BOMIONUHM  KMBOTHOTO  MUpa. OcHOBHBIE
apoMop(o3bl KUBOTHBIX. Bendckasa ¢hayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUNOB. llepBble XOPHOBBIE IKMBOTHBIE.
XKuznp B Boze. DBOMIONMS MO3BOHOYHBIX. [Iponcxoxkaenue ampuoOuit
u pentwinid. IIpoucxoxxaenne wmilekonuTawUMx. W OTUL. [lpunyun
KII04€6020 apomopgho3a. OcBoenue 0€cII03BOHOYHBIMU
Y TIO3BOHOYHBIMH JKHUBOTHBIMU CYIIIH.

Pa3BuTHe )u3HM Ha 3eMile 10 3paM M NEpUOJaM: apXxeil, poTepo3oH,
majgeo30i, Me3030M, KalHO30M. QOwas xapaxmepucmuka Kiumama
u 2eono2uveckux npoyeccos. llOABIEHHE U pacUBET XapaKTEPHBIX
OpraHU3MOB. YTJieoOpa3oBaHME: €r0 yCJIOBUS M BIUSHUE Ha Ta30BbIH
cocTtaB aTMoc(hepsl.

MaccoBble BbBIMUpaHUSl -~ — OKOJOTMYECKHE KPHU3UCHI IPOILIOTO.
[IpyunHbl M crnexcTBus  MaccoBbIX BbIMUpaHMHA. CoOBpeMEHHBIN
HKOJIOTUYECKUN KPU3UC, €T0 OCOOEHHOCTHU
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6.5 |Pasmensl W 3a7aud  AHTPOIIOJIOTMH. METOABI  aHTPOIIOJIOTHH. BY, VY +/—

CraHOBIEHME  TPEACTABIEHUH O  IPOUCXOXKACHHU  YEJIOBEKa.
CoBpeMeHHbIE HaAyYHbIE TEOPHH.

CxoncTBO 4enoBeKa C KMBOTHBIMHM. CHCTEMAaTHYECKOE IIOJIOKEHHE
yenoBeka. CBUIETENbCTBA CXOJACTBA 4YENOBEKAa C IKUBOTHBIMHU:
CPaBHUTENBHO-MOP(OJIOrHUECKHE, IMOpHONIOTHYEecKHe, (U3UO0IOro-
Ouoxumuueckue, nopefeHueckre. OTINMUMs yYeIoBeKa OT KUBOTHBIX.
[IpsiMoX0K1eHNE U KOMIUIEKC CBSI3aHHBIX C HUM NIPU3HAKOB. Pa3Butne
TOJIOBHOTO MO3Tra U BTOPOM CUTHAJIBHOW CUCTEMBI.

HBwxymue cuibl  ((akTopel) aHTpPONOreHe3a: OHOJIOTHYEecKHe,
coranbHbie. COOTHOIIEHNE OUOIOTHYECKUX U COIHMABHBIX (PAaKTOpOB
B QHTPOIIOTEHE3E.

OcHOBHbBIE CTagUM aHTPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE
npenku Jrojaer. YenoBek ymenblid, IMEpBbIE HM3TOTOBJICHUS OPYIHU
Tpyaa. YenoBek MpsSMOXOISIIMN U NEPBbIA BBIXOJ JIFOJAEH 3a MpeaeIibl
A¢puxu.  YemoBexk  reipenbOeprckuit —  oOmUML.  Mpenok
HEAaHJEPTAIbCKOTO 4YEJIOBEKAa W 4YeJlOBEeKa pa3yMHOro. YHemoBek
HEaHAEpPTAIbCKUM Kak BUJ JIOJEH XOJIOJHOTO- Kiumara. YenoBek
pa3yMHBI COBPEMEHHOTO THIIA, OEHUCOBCKUll UYel08eK, O0CBOEHUE
KOHMUHenmos 3a npedeiamu Agpuxu.

OBOJNIOIUS ~ COBPEMEHHOro  4enoBeka. - EcTecTBeHHBII  0TOOD
B MOMYJIIMAX YeJoBeKa. MyTallMOHHBIA MPOLECC M MOJIUMOPHHU3M.
[lonynsuuonHble BOJHBIL, Jpeid /reHoB, wmurpanus U «3pdext
OCHOBATEJSD) B MOIMYJISILMSIX COBPEMEHHOT'O UEJIOBEKa.

UYenoseueckue pacel. [lonsTue 0 pace. bosbilive pacel: eBpOIeOnHas
(eBpasuiickas), aBCTPAJIO-HErpOUIHAS (9KBaTOpHANIbHA),
MOHTOJION/IHAsA (a3MaTCKO-aMepUKaHcKas). Bpemsa u nymu paccenenus
yenoeeka no naanweme. EIMHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Mma.  [IpucrnocoOneHHOCTh — yernoBeKa
K pa3sHbIM YCJIOBHUSM OKpy’Karoliel cpeisl. BnusHue reorpadudeckoit
cpenbl 1 Aperida reHoB Ha MOPGOJIOTHIO U (DU3HOJIOTHIO YeJIOBEKa
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Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS YpoBeHb nporpamMmsl Hanu4ue naHHOIO 3j1eMEHTA
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NPOLLJIBIX JIeT
7 | OKocuCTeMbl U IPUCYLINE HM 3AKOHOMEPHOCTH

7.1 | Paznensl u 3a1aun 3koa0ruu. CBsA3b SKOJIOTUH C APYTMMH HayKaMHu. bY, VYV +/—
Metonst  skonoruu. IlonmeBble  HaOmoneHus.  DKCIIEPUMEHTHI
B OKOJOTMM: TPUPOAHBIE W JlabopaTopHble. MonenupoBaHue
B OKOJIOTMM. MOHHUTOPUHI OKpPY’KAlOIIEW Cpenbl: JIOKaJIbHBIM,
PETHOHANBHBIN U TI100aIbHBIN

7.2 | Oxonoruyeckue (GakTOppl W 3aKOHOMEPHOCTH HMX  JEHCTBHUS. bY,VVy +/—

Knaccudukanus JKOJIOTHYECKHUX (hakTOpOB: abuoTu4eckKue,
O6uoTnueckue, aHtponoreHHole. OOIIME 3aKOHOMEPHOCTH JEUCTBUS
skosnornueckux ¢akropoB. IlpaBuno munumyma (K. Llnpenrens,
1O. JInbux). TonepaHTHOCTb. OpuduoHmMHBLIE U CMEHOOUOHMHbLE
Op2aHU3Mbl.

AbuoTtnueckue paktopsl. CBeT Kak 3konorudeckuii paxrop. Jeicrue
pa3HbIX  Y4YaCTKOB  COJHEYHOrO  CIeKTpa Ha  OpPraHU3MBL
OKOJIOTUYECKHE TPYMNIbl PACTEHUH M HKUBOTHBIX I10 ~OTHOIIECHHUIO
K cBeTy. CurHasibHas poiib cBeta. DoTonepruogu3M.

Temmneparypa kak 3konorudeckuit gpaxrop. [eiictBue Temmneparypbl Ha
opranu3msl.  [IOMKWJIOTEpPMHBIE ¥ TOMOMOTEPMHBIE  OPTraHHU3MBI.
DepumepmHble u CmeHOmepMHbLE OP2AHUIMBI.

Bnaxnocts kak skonoruueckuii akrop. lpucmocobiienus: pacteHuit
K TojaJepKaHUIO BojaHoro OanaHca. Kiaccuguxanys pacteHMid 1O
oTHOWIeHNIO K Boze. IlpucnocoOneHvsi KUBOTHBIX K W3MEHEHMIO
BOJIHOTO pPEKUMa.

Cpenpl  oOuTaHMs OpPraHM3MOB:  BOJAHAsl, HA3eMHO-BO3JYyIIHAs,
NOYBEHHAasA, TIyOMHHAas NOJNOYBCHHAs,  BHYTPHOPraHU3MEHHas.
Ou3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOWUTaHHUS OpPTraHU3MOB.
[TpucnocoOneHns OpraHN3MoB K KU3HH B pa3HbIX cpelax.
buonornueckue putmbl. BHeltHue M BHyTpeHHHE pUTMbI. CyTOYHBIE
U rofuuHble puTMbI. IIpucnoco0iaeHHOCTh OpPraHUu3MOB K CE30HHBIM
MU3MEHEHUSIM yCIIOBUH JKHU3HH.

XKuznenuole Qgopmbl opranuszmoB. [loHaTtue o xu3HEHHOH (opme.
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KuzHneHHble GOPMBI PACTEHHIA: NEPEBbs, KyCTAPHHUKH, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJIETHHE TpaBbl. JKusHnennvie opmol
JHCUBOMHBIX. 2UOPOOUOHMBL, 2e0OuoHMbL, a3pobuormel. OCOOCHHOCTH
CTpOEHUs 1 00pa3a KU3HHU.

buotnueckue Qakropbl. Buasl OuOTHYECKHMX  B3aUMOAECHCTBHIA:
KOHKYPEHIIUS, XUIIHUYEeCTBO, cuMOno3 u ero Qopmel. Ilapazutusm,
KOOTepanusi,  MYTyalu3M,  KOMMEHCATH3M  (KBapTHUPaHTCTBO,
HaxJeOHNUecTBO). Hempodghuueckue 63aumooeticmeusi (monuyeckue,
¢opuueckue, pabpuueckue). 3HaueHre OMOTUIECKUX B3aUMOICHCTBHMA
JUIs CYIIECTBOBAaHUS OpraHu3MoB B cpeae ooOurtanus. [IpuHumn
KOHKYPEHTHOT'O MCKITFOUCHUS

7.3

DKOJOTUYECKUE XapaKTePUCTHKW momynsauuu. [lomynsanus Kak
Oouosornueckas cuctema. Poib HeoOHOpoOHOCMU cpedvbl, uzudecKux
bapvepos u ocobenHocmell OuonocUU  BUO08 8 POPMUPOBAHUU
npocmpancmeennou cmpykmypsi nonynayui. OCHOBHBIE TTOKa3aTelN
MOMYJISIIUKA:  YUCIEHHOCTh, IUIOTHOCTb, BO3pacTHasi’w W. TMOJIOBas
CTPYKTYpa, pOXKIaeMOCTh, TMPUPOCT, TEMI pOCTa, CMEPTHOCTD,
MUTpaIus.

DKoyioruyeckasi  CTpykTypa momyisiud. OIEeHKA. . YUCICHHOCTH
nomyysiun. JluHamuka TOmMyJsSuu U e€ peryisuus. buomuueckuil
nomenyuan nonynayuu. Moodenrupogantie . OUHAMUKY — NONYAAYUU.
KpuBble pocTa 4YHCIEHHOCTH momNyJisiiud. KpuBbie BBDKUBAHUS.
Perynsiiust 9MCI€HHOCTH TTOMYJISAIMA: pOJIh PAaKTOPOB, 3aBUCAIINX U HE
3aBUCSIIUX OT TUIOTHOCTH. DKOJOTHYECKHE CTpaTeruu BUAOB (r- U
K-ctparerun).

[onsaTHe 06 sKoNMOrMYECKOil HUllle BUaa. MectooOutanue. Muozomepras
Mooeny  oKonoeuveckou — Huwu . Jowe. M. Xamyuncona.  Pasmepol
aKonocudeckou Huwu. Ilomenyuanonas u peanu308anHas HUWU.

Bun xak cucrema nomysauuil. Apeanbl BUJ0B. BUIbI U UX )KU3HEHHBIE
CTpaTeruy. 3aKOHOMEPHOCTH - MOBEACHUS M MHTPAIMid >KUBOTHBIX.
brosiornueckre NHBA3HN TyKEPOTHBIX BHJIOB

bY, VvV
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7.4

CooOmiectBa opranu3moB. buoieHos u ero ctpykrypa. CBsizu MexIy
opraHuzMamMu B OuHoOLleHO3e. DKOCHCTeMa KakK OTKpBITas cHcTeMa
(A.Ix. Tencnu). @yHKIMOHATIbHBIE OJIOKH OPraHU3MOB B HKOCHCTEME:
NOPOAYLEHThl, KOHCYMEHTBI, peayleHThl. Tpoduueckne ypoBHH.
Tpoduueckue nenu u cetu. A6roTudeckre OJI0KH dKocucteM. I/oussbi
u unvl 6 sKocucmemax. KpyroBopoT BEIIECTB U IIOTOK JHEPIUH
B DKOCHCTEME.

OcHOBHBIE TOKa3aTeNM dJKOCUCTeMbl. buomacca u  mpoayKuus.
DKOJOTHYECKHE MUPaMH/IbI YHCel, 0MOMACChl U SHEPTHH.
HanpaBneHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBUYHBIE M BTOPUYHBIE CYKIIECCHHM W WX TPHUYUHBI. AHTPOIIOTCHHBIE
BO3CHCTBUSA Ha CYKIIECCUM. Knumaxcnoe coobwecmeso.
buopa3zHoobpazue U TOJIHOTa KpPYroBOopoTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[IpupoHbie 3KOCUCTEMBI. AHTpONIOTr€HHBIE JKOCUCTEMBI.
Arposkocucrema. ArpoueHo3. Pa3nuuus MeXIay aHTPONOTeHHBIMHU
Y TIPUPOTHBIMU YKOCUCTEMAMHU.

VYpboskocucrembl.  OCHOBHbIE ~ KOMIIOHEHTBI . YPOOIKOCHCTEM.
T'opoockasa ¢nopa u ¢ayna. Cunanmponuzayus eopoOockou ¢hayHoi.
buonormueckoe M XO3SMCTBEHHOE  3HAYEHHE . arpOIKOCUCTEM
u  ypOOdKOCHCTEM. 3axoHomepHocmu - OpMUpOsanus OCHOBHBIX
83AUMOOEUCMBUL OP2AHUSMOB 8 IKOCUCHIEMAX.

Ilepenoc snepeuu u eeujecms medlcoy CMEIHCHBIMU IKOCUCTEMAMU.
YCTOHYMBOCTh OPraHU3MOB, MOMYJSIIUI U 9KOCHUCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTPONOT€HHBIX BO3EHCTBUN

bY,VV

+/—

7.5

buocpepa — obuieruranerapHast 000104ka 3eMIIH, TJI€ CYIIECTBYET WM
CylllecTBOBaslia Ku3Hb. - Yuenue B.M. Bepnaackoro o Ouocdepe.
Obnactu Ouoceps! u e€ cocraB. JKuBoe BemecTBo 6Hochepsl U €ro
GyHKIIH.

3aKkOHOMEpPHOCTH  cymliectBoBaHus ~ Oumocepsl.  OcobeHHOCTH
6uocdeps! Kak riobanbHOM SKocUcTeMbl. JIMHaAMHUECKOe paBHOBECHE

bY,VV
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B Ouocdepe. KpyroBopoTsl BemecTB M OHOTr€OXHMHUYECKHE ITHUKJIIBI
(yrnepona, a3ora). PurmuuHoCTh siBneHuit B Onocdepe.

3oHanbHOCTH OMoc(epsl. [lonarue o Ouome. OcrosHble OUOMbBL Cyuwiu.
MyHOpA, X6OlHbvle Jlecd, CMewlaHHvle U WUPOKOIUCTEEHHble Jecd,
cmenu, CasamHvl, NYCMbIHU, MPONUYECKUE Jecd, BblCOKO2OPbA.
Knumam, pacmumenvHwiil u 3cu8omHwlll MUp 6UOMOE CYULU.

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

7.6

DKoJIoTHYeCcKre KPU3UCHl U MX NMPUYMHBL. Bo3neiicTBre denoBeka Ha
ouocthepy. 3arps3HeHue BO3AymIHOW cpeapl. OxpaHa BoO3dyxa.
3arpsi3HeHue BOJIHOM cpenpl. OXpaHa BOJHBIX pecypcoB. Paspymenue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiuMmaTa.
AHTpPONIOTEHHOE BO3JEHCTBHE HA PACTUTENBHBIA M )KMBOTHBIN ~MUD:
OxpaHa pacTUTENFHOTO W XHBOTHOTO MHUpa. OCHOBHBIC NPUHITUIIBI
oxpansl nipupozsl. Kpacusie kauru. Ocobo oxpaHseMble HPUPOIHBIE
teppuropun (OOIIT). Borannueckue cajpl 1 300JI0THUECKUE TTAPKU.
OCHOBHBIE  NPUHLMIIBI ~ YCTOMYMBOIO  PA3BUTHUS. ~ 4YeJIOBEUECTBA
U npupoisl. PanuoHambHOE NPHUPONONOIB30BAaHUE U COXpPaHEHHE
OHMOJIOrMYECcKOro pa3Hooopasust 3emin

bY, VvV
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Pa3nen 3. OTpaikeHne B cofiep:KaHUU KOHTPOJbHBIX H3MEPHTEIbHbBIX
MATEPHAJIOB JIMYHOCTHBIX Pe3yJbTATOB OCBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpaMMBbl CpeIHero od1ero 00pa3oBaHus

JIMYHOCTHBIE PE3yNBTAThl OCBOCHUSI OCHOBHOH 00pa30BaTENLHON MPOTPaMMBbI
oOyyaromumucs (Ha ocHoBe m3meHEHHOTO B 2022 1. ®I'OC) 0TpaxkaloT rOTOBHOCTh
1 CIIOCOOHOCTh O0YYaromuXcsi PYKOBOJACTBOBAThCA C(HOPMHUPOBAHHOW BHYTpEHHEH
MO3ULUEH JTUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAINH, ITO3UTUBHBIX BHYTPEHHHUX
yOeXIeHnH, COOTBETCTBYIOIINX TPAJAUIHOHHBIM [EHHOCTSM POCCHICKOTQ OOIIeCTBa,
pacmmpeHne >KU3HEHHOTO OIIbITa M OIBITA AEATENSHOCTH B IIpOIecce peamu3aIiiun
OCHOBHBIX HaIpaBJIeHUH BOCIUTATEIbHON AEATEILHOCTH.

CopepikaHue W pe3ysbTaThl BHINOIHCHUN 3anaHuii EI'D CBS3aHBI B TOM YHCIIEC
C JOCTIDKCHHEM OOYYaromMMHUCS CIEAYIOIIUX JIHYHOCTHBIX PE3yNIbTATOB OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON NporpaMMbl Ha OCHOBE n3MeHEHHOr0 B 2022 r. ®I'OC.

B wactu gusuueckozo socnumanus:

— cpOpPMHUPOBAHHOCTH 37I0POBOTO U 0€30MacHOr0 0Opas3a >KU3HU, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 37J0POBEIO;

— aKTHBHOE HEMPHSTHE BPEAHBIX MPHUBBIUEK W HMHBIX (POPM MPUYMHECHHUS Bpeaa
(hu3NIEeCKOMY U IICUXUYECKOMY 3/I0POBBIOQ.

B wactu mpyoosozo eéocnumanusi:

— TOTOBHOCTH K TPYZY, OCO3HaHHE IICHHOCTH MacTepCTBa, TPYHOII00HE;

— HHTEpec K payn4yHbIM chepaM NpoQeccHOHATbHON AeATeNbHOCTH, yMEHHE
COBEpIIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mnpodeccu U PeaTu30BbIBATH
COOCTBEHHbIE )KH3HEHHBIE TIIAHEI;

— TOTOBHOCTb U CIOCOOHOCTh K~ 00pa3oBaHMIO U C€aMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU KU3HU.

B wactu sxoroeuueckoeo éocnumanusi:

— c(hOpPMHPOBAHHOCTE  JKOJOTMYECKOH  KyNbTYphl, MOHHMAaHHE  BIHSIHUS
COIMANBEHO-9KOHOMHYECKUX  IIPOIIECCOB HA  COCTOSHHE TPUPOTHOA U
COLMANBHON CpeAbl, OCO3HAHWE TJIOOAIBFHOTO XapakTepa HSKOJOTHUYECKHX
npoOIIeM;

— aKTHBHOE HEIPHATHE ICHCTBHI, IPHHOCAIINX BPe]] OKPYXKAIOIICH cpere;

— /YMEHHME TPOTHO3MPOBaTh HEONArONPHUATHBIE SKOJOTHUYECKHE IOCIEICTBHA
HpeIIIPUHUMAEMbIX JeHCTBUN, IPEeAOTBpALATh UX.

B wactu npunsamus yennocmu Hayuno2o nO3HAHUS:

— c(hOPMHUPOBAaHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOLICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILECTBEHHOM MPAKTUKU, OCHOBAHHOTO Ha JUAJIOre
KyIbTyp, CIHOCOOCTBYIONIETO OCO3HAHMIO CBOETO MeCTa B HOJHUKYJIBETYPHOM
MHpE;

— COBEpULICHCTBOBAaHME S3bIKOBOW UM UNTATENBCKOW KYyJIbTYpbl KaK CpeICTBa
B3aUMOJICUCTBHS MEXKAY JIFOABMH U TIO3HAHUS MUPA;

— OCO3HAHHE IIEHHOCTH HayJHOH AESTEINFHOCTH.
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Jluunocmuvie pesyromamei, obecneyusarowue aoanmayuio 00yuaAIOUe2ocs
K USMEHAIOWUMCS YCOBUAM COYUATILHOU U NPUPOOHOU CPeobl:

— CIIOCOOHOCTH IEHCTBOBATH B YCIOBUSIX HEONPEAETEHHOCTH, IIOBBILIATH YPOBEHb
CBOEH KOMIIETEHTHOCTH 4Y€pe3 IPaKTHUYECKYIO IESTENbHOCTb, B TOM YHUCIIE
YMEHUE YUYMUTBCS Y APYTHX JIIOAEH, OCO3HABaTb B COBMECTHOM IEATEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUU U3 OIBITA IPYTHX;

— HAaBBIK BBISBJICHUS U CBSA3BIBaHUS 00pa30B, ClIOCOOHOCTH (POPMUPOBAHUS HOBBIX
3HaHMIA, B TOM YUCIE CHOCOOHOCTh (POPMYITHUPOBAThH UICH, MMOHSATHS, THIIOTE3BI
00 OOBEKTaX W SBICHUIX, B TOM YHCIE paHee HE W3BECTHBIX, OCO3HABATh
neUIUTBl COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IUIAHHUPOBATh CBOE
pa3BUTHE;

— YMEHHE paclO3HAaBaTh KOHKPETHBIE IPUMEPHI TMOHATHS MO XapaKTEPHBIM
[IpU3HAaKaM, BBINOJHATH ONEPAallMd B COOTBETCTBUU € OIPENEICHUEM
U TpOCTEHIIMMHU  CBOMCTBAMHM  MOHATHS, KOHKPETHU3UPOBAaTh IOHATHE
MpUMepaMH, HCIIONb30BaTh IOHATHE W €ro CBOMCTBAa IpH pPELICHHH 3a7ad
(manee — omepupoBaTh IOHATUSAMH), a TakXKe OINEpUPOBATb TEPMUHAMU
U TIPEJICTABICHUSIMH B 00J1aCTH KOHIIETIIIUH yCTOWYHABOTO PA3BUTHS;

— YMEHHME aHAIU3UPOBAaTh W BBUIBIATH B3aUMOCBSI3M TPUPOIBI, O0OIIECTBa
1 95KOHOMHKH;

— YMEHHME OLIEHUBATh CBOU AEHCTBHUS C yUETOM BIIMSIHUS Ha OKPY’KaIOIIyIO Cpeny,
JIOCTIDKEHUSI Iefiel M MPeOJOJCHUS: BBI30OBOB, BO3MOMKHBIX INIOOQJIBHBIX
MOCJIEACTBUH;

— CIIOCOOHOCTH OOYYaroUIUXCs OCO3HABAaTH CTPECCOBYIO CHTYAIlHIO, OIICHHBAThH
MIPOUCXOAAIINE U3MEHEHUS U UX MTOCIEACTBHUS;

— BOCHPUHHMATH CTPECCOBYIO CUTYalLIMIO KaK BBI30B, TPEOYIOLUINN KOHTPMED;

— OIIGHMBATh CHUTYyalMI0 CTpecca, KOPPEKTHPOBAaTh IPUHUMAEMble pEUICHHS
U JICHUCTBUS;

— GOopMyIUpOBaThH U OLEHUBaTb PUCKM M MOCIEACTBUS, (OPMUPOBATH OIBIT,
YMETb HaXOJUTh NO3UTUBHOE B IPOU3OIIEIIIEH CUTYaIUH;

— OBITH TOTOBEIM JIEHCTBOBATH B OTCYTCTBHE TapaHTHIl ycHexa.

ITpumenurensHo k ®I'OC 2012 r. MOXHO IOBOPUTH O CBs3M 3aaanuii EI'D
C IOCTIDKEHHEM JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS OCHOBHOH 00pa3oBaTelbHOI
IporpaMMbl  CpefHero  oOmero  oOpa3oBaHMs, OTPAXKAOIIUX  TOTOBHOCTH
1 CHOCOOHOCTH O0YYAIONMXCs K CAMOPA3BUTHIO H JIMYHOCTHOMY CaMOOIIPEAEIICHHIO,
chOPMHUPOBAHHOCT, WX  MOTHMBAallMM K OOyueHMI0O M lieJIeHAIpaBJIEHHOM
T103HABATEABHON IEATENbHOCTH, CUCTEMBl 3HAUMMBIX COLMAIBHBIX U MEXJINYHOCTHBIX
OTHOILIGHUH, IIEHHOCTHO-CMBICIOBBIX  YCTAHOBOK, OTpPa)XaroIlUX JIMYHOCTHBIC
U TPaXJAHCKUE IO3ULUN B JEATEIbHOCTH, AHTUKOPPYNLUOHHOE MUPOBO33PEHUE,
MIPaBOCO3HAHUE, DKOJOTHUYECKYIO KYIbTYpPYy, CIOCOOHOCTH CTaBUTh LETH M CTPOHUTH
KU3HCHHBIC IUIaHBI, CIOCOOHOCTP K OCO3HAHUIO POCCHICKOM TPaxTaHCKOH
UJICHTUYHOCTH B MOJIMKYJIBTYPHOM COLIMYME, B TOM YHCJIE
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«4) chopMHPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH M OOMICCTBEHHON MPAKTHKH, OCHOBAHHOTO Ha JIHMAJIOre
KYJBTYp, @ TaKkKe Pa3IU4HbIX (OpM OOIIECTBEHHOIO CO3HAHMS, OCO3HAHHE CBOETO
MeCTa B MOJIUKYIBTYPHOM MHUPE;

5) chopMHPOBAHHOCTH OCHOB CaMOpPa3BHTHS u CaMOBOCITUTAHHS
B COOTBETCTBHH C OONICYCTIOBCYCCKUMHU ILIEHHOCTSIMH W HJCaNaMH T'PaXkIaHCKOTO
o0ImIecTBa; TOTOBHOCTh U CIIOCOOHOCTH K  CAMOCTOSITETIBHOW,  TBOPYECKOi
M OTBETCTBEHHOM EATENHHOCTH; <...>

9) rOTOBHOCTH 1 CITOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCIIE CAMOOOPa30BaHHIO,
Ha TPOTSHKEHUH BCeH JKU3HHM; CO3HATENbHOE OTHOLICHHE K HEIpPEPhIBHOMY
00pa30BaHMIO KaK YCIOBHIO YCHENIHOW NPOGEeCCHOHANPHOH U OOIIECTBEHHOH
HeATeIbHOCTH, <...>

11) mpuHATHE W peaqu3aluio [EHHOCTEH 3M0pOBOro U 0e€30macHOro obpasa
JKU3HH, TOTPEOHOCTH B (PU3NIECKOM CAMOCOBEPIIEHCTBOBAHUH, 3aHATHAX CIIOPTUBHO-
03IOPOBUTENBHON NESATEIBHOCTBIO, HENpPUSATHE BPEOHBIX MPUBBMEK: KYypEHUS,
yIOTpeOIeHHS aJIKOT OIS, HAPKOTHKOB;

12) GepexkHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3UYECKOMY
1 TICHXOJIOTHYECKOMY 3/I0pOBBIO, KaK COOCTBEHHOMY, TaK M IPYTUX JIOAEH, yMEHHE
OKa3bIBaTh MEPBYIO IOMOIIb;

13) ocosHanHbIi BBIOOp Oyayried MpopeccHd W BO3MOXKHOCTEH peaar3anui
COOCTBEHHBIX XKM3HEHHBIX IUIAHOB; OTHOLICHHE K HPO(ecCHOHATBHON AesITeNbHOCTH
KaK BO3MOYKHOCTH y4acTHs B PEIIEHHH JIMYHBIX, OOLUIECTBEHHBIX, TOCYJapCTBEHHBIX,
OO0IIeHaMOHATIBHBIX TIPOOTIEM;

14) chopMHUPOBAaHHOCTb 3KOJQIUYECKOTO MBIIUICHUS, [OHUMaHMS BIMSHUS
COLMATIbHO-O9KOHOMHYECKHUX MPOLECCOB Ha COCTOSHHE NPHUPOIHOM M COLMAIbHOMN
Cpenbl; MpUOoOPEeTeHNE OMBITA YKOIOTO-HAPABICHHON A TETEHOCTID).
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