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Koaudukarop
NpoBepsieMbIX TPe0OBaHMIl K pe3y/1bTaTaM 0CBOCHUS OCHOBHOI1
o0pa3oBaTeIbHOI MPOrpaMMbl cpeHero o01ero 00pa3oBaHus U 3JIEMEHTOB
co/iep:KaHus /ISl IPOBe/ICHUs eIMHOT0 roCyAapCTBEHHOr0 IK3aMeHa
no BUOJIOTUHN

Koandukatop cocraBieH Ha OCHOBE (QeaepaqbHOro rocyIapcTBEHHOTO
00pa30BaTeIbHOTO CTaHIApTa cpeaHero obmero obpazoBanus (mamee — OTOC)
(mpuka3 MunncrepcTBa mpocBemenns Poccuiickoit @enepanuu ot 12.08.2022
Ne 732  «O BHeceHuu u3MeHEHHH B  (QenepanbHbll  rocynapCTBEHHBIH
o0pa3oBaTebHBI CTaHAAPT CpeAHEro oO0Iero oOpa3oBaHHS, YTBEPKIEHHBIN
npukazoM MuHHCTepCTBa o00pa3oBaHMst M Haykd Poccuiickoit ®enepaunu
ot 17.05.2012 Ne 413») u denepansHOil 00pa30BaTENBHON IPOrPaMMEI CPEITHETO
obmero oOpazoBaHus (mpuka3 MuHHCTEpCTBa IpocBelieHus Poccuiickoi
Oenepaunn - ot 18.05.2023  Ne 371  «O6  yrBepxkaeHun  QenepanbHOU
00pa3oBaTenbHON MPOrPaMMBI CPEHET0 00IIero 00pa30BaHU).

Konudukarop oTpaxkaeT NPEeMCTBEHHOCTh HPOBEPSCMBIX IPEIMETHBIX
TpeOOBaHUH K pe3yjbTaTaM OCBOECHUS OCHOBHOH 00pa30BaTeNIbHOM MpPOrpaMmbl
cpenHero obmero obpazoBanus Ha ocHoBe PI'OC 2012r. M u3MEHEHHOTO
B 2022 r. T'OC.

Konudukarop cocTOUT U3 TPEX pa3aeiioB:

— paszzgen 1. «Ilepeuens npoBepseMbIX TpeOOBAHUM K pe3ynbTaTaM OCBOECHUS
OCHOBHOI 00pa30BaTeIbHON MPOTPAMMBI CPEIHETO OOIIEro O0pa30BaHUS
10 OUOJIOTHHY;

— paspen 2. «IlepedeHb 3JIEMEHTOB COIEPXKAHUS, MPOBEPSIEMBIX HA CIHHOM
rOCYJapCTBEHHOM 9K3aMeHe M0 OHOJIOTHI;

— pazgen 3. «OTpaxeHue B COHEPKAHMH KOHTPOJBHBIX HM3MEPUTEIBHBIX
MaTepHaIoB JTIUYHOCTHBIX pe3yabpTaToB OCBOCHUS OCHOBHOM
00pa30BaTeILHOM POrPaMMBI CPETHETO 00IIIero 00pa3oBaHUY.

B xomuduxarop He BKIIOYEHB! TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTEeNIbHOW TMPOrpaMMBbI  CpeaHero oOmiero o0pa3oBaHuUs
U SJEMEHTHl COMEp)KaHMs, JOCTIKEHHE KOTOPBIX HE MOXET OBITh NPOBEPEHO
B paMKaX TOCYJapCTBCHHOI HTOTOBOH aTTECTAIHH.
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Paszgea 1. [lepeuyens nmpoBepsieMbIX TPeOOBaHUI K pe3yJibTaTaM 0CBOEHHsI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

cpeanero ooumero odopazosanusi no BUOJIOI'U

B tabnune 1 npuBenén cocraBnennblil Ha ocHOBe 1. 8§ I'OC mepeueHb MpoBeEPsIeMbIX TPEOOBAHMI K METAIIPEAMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl CPEAHET0 O0IIEro 00pa3oBaHMs.

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

1.1 bazoevie nocuueckue deiicmeus

1.1.1 YcTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JUIsl CpaBHEHUS, KilaccuuKauy U 00001eHUs

1.1.2 BhIsIBISIT 3aKOHOMEPHOCTH U IPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBICHHSIX

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

1.1.4 BHOCUTBH KOPPEKTHUBBI B IESTEIIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJILTATOB LIEJSIM, OLIEHUBATh PUCKH MOCIIEACTBUH 1€ATEIbHOCTH

1.1.5 Pa3BuBaTh KpeaTHBHOE MBIIUICHNUE IPH PEIICHUH KU3HEHHBIX MTPOOJIEM

1.2 ba3zoesvie uccnedosamenvckue oeiicmeus

1.2.1 Brianets HaBpIKaMu yueOHO-MCCIIEIOBATEIHCKON U IPOSKTHON JEATEILHOCTH, HABBIKAMHU pa3pelIeHus TpooiemM

1.2.2 OBnaneHue BHUAAMU JACSITEIBHOCTH TO TOAYYEHHIO HOBOTO 3HAHUS, €ro HMHTEpIpETaldd, MNPeoOpa3oBaHUI0 U MPUMEHEHUIO
B PA3JIMYHBIX YUYEOHBIX CUTYAIUAX, B TOM YUCJIE MPU CO3/IaHUU YUEOHBIX M COIMATBHBIX MPOCKTOB

1.2.3 dopMHUpoOBaHUE HAYYHOT'O TUIA MBIIIICHUS, BIaIeHUE HAYYHONH TEPMUHOJIOTHEH, KIIOYEBBIMU MOHIATUSIMH U METOJaMU

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

1.2.5 AHanu3upoBaTh MOJYUYEHHBIE B XOJI€ PELICHUS 3aJaud pe3yJbTaTbl, KPUTUYECKU OLICHMBATh HUX JIOCTOBEPHOCTb, IMPOrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBHSX

1.2.6 YMeTh epeHOCUTh 3HaHMSI B TIO3HABATEIILHYIO U MTPAKTUUYECKYIO 00IaCTH KU3HEACATEIHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00IacTei;
OCYHIECTBJISATH I€JICHANIPABJICHHBIN MOUCK NEPEHOCa CPEACTB U CIOCOOOB JAeCTBHSI B MPOPECCHOHANBHYIO Cpely
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Kon IIpoBepsiemblie TpeOOBAHUS K MeTaNpeIMeTHBIM pPe3yJibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
NpoBePsSIeMOro o0u1ero oopazoBaHus
TpeOOBaHMSI
1.2.7 CrocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PELICHUs MPAaKTUYECKUX 3ajad, NPUMEHEHUIO pa3IMYHbIX
METOJI0B TIO3HAHMS;
CTaBUTb U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATENBHOCTH U JKU3HEHHBIX CUTYalHsIX;
CTaBUTH MPOOJIEMBI U 33J1auH, JOMYCKAIOIIUE aJTbTEPHATUBHBIC PELICHUS;
BBI/IBUI'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUTHHAIbHBIE TOAXObl U PEILICHMS;
pa3pabartbIBaTh IUIAH PeUICHUs IpoOIeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCSI MaTePUANIbHBIX M HEMAaTEepPHAIbHBIX PECYPCOB
1.3 Paboma c ungpopmayueii
1.3.1 Bnaners HaBblkaMu mNojy4yeHHs HMH(GOpPMAIMM W3 HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATh IOHUCK, aHAJM3,
CHCTEMAaTH3alMI0 U HHTEPIIPETAINIO HH()OPMAITNH Pa3IUYHBIX BUAOB U POPM IPEICTABICHHS
1.3.2 Co3maBaTh TEKCThl B pa3iW4HbIX (opMaTax ¢ yuyé€ToM Ha3HAYeHHMs MH(POPMALUU M LEJNEBOH ayIUTOPHM, BHIOMpas ONTHMAJIbHYIO
(dbopMy npeACTaBICHUS M BU3YAIH3aluU
1.3.3 O1eHuBaTh 1OCTOBEPHOCTD, ISTUTUMHOCTh HH(pOpPMAILIKH, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM
1.3.4 Hcnonb3oBate cpeacTBa MH(MOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOIMH B PELIEHUM KOTHUTHUBHBIX, KOMMYHUKaTHBHBIX
U OpraHM3allMOHHBIX 33734 C COOJIIOJCHHEM TpeOOBaHHMI IPrOHOMUKH, TEXHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
IIPAaBOBBIX M AITHYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€30acHOCTH
1.3.5 Brnaners HaBbIKaMH pacrio3HaBaHMs U 3aIIMTHI HHPOPMALUHU, HHPOPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH
2 KommyHukatusubie YY /I
2.1 Oowienue
2.1.1 Ocy1iecTBIITh KOMMYHHUKAIIMK BO BceX chepax KU3HU;
BJIAJICTh Pa3IMYHBIMH CITIOCOO0AMU OOILEHNSI ¥ B3aUMOJICHCTBHUS
2.1.2 Pa3BEépHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB
2.1.3 ApryMEHTHPOBAHHO BECTH THAJIOT
3 PeryasituBubie YY /|
3.1 Camoopzanuzayusn
3.1.1 CamMOCTOATENBHO OCYHIECTBIISATH MO3HABATEIBHYIO JIEATEILHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC

3aJa4U B O6pa3OBaTeHLHOﬁ ACATCIIbBHOCTHU U )KU3HCHHBIX CUTYALIUAX;
AaBaThb OIICHKY HOBLIM CUTYAlUsAM
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Kon IIpoBepsiemblie TpeOOBAHUS K MeTaNpeIMeTHBIM pPe3yJibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
NpoBePsSIeMOro o0u1ero oopazoBaHus
TpeOOBaHMSI
3.1.2 CaMOCTOSITeILHO COCTABJIATh IJIAH pPEHICHHS MpoOJeMbl € yYETOM HMMEIONIUXCS PECYpCOB, COOCTBEHHBIX BO3MOKHOCTEH
Y NIPEINOYTEHHUI;
JieJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHHE;
OLIEHUBATh MIPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (hOPMUPOBAHHUIO U MPOSBICHUIO IIUPOKOU IPYIUIMH B pa3HbIX 00JacTsIX 3HaHUN
3.2 Camoxkonmpo.io
3.2.1 JlaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, BHOCUTh KOPPEKTHUBBI B IECSITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM
322 Brnaners HaBblkaMu TO3HABATENbHOW pe(IECKCHMM KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUH U MBICIUTEIBHBIX TMPOIECCOB,
UX pe3yJIbTaTOB U OCHOBAHMIA;
HCIIO0JIH30BaTh MPUEMBI pe(pIIEKCUU JJIs OIIEHKH CUTYallluU, BEIOOPA BEPHOTO PEIICHNUS,
YMETbh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEHICHUS IO UX CHUKEHUIO
3.3 OMOUMOHATBHBIN HHTEIUICKT, MPEANoaralonmii ¢chOpMUPOBAHHOCTD: CaMOPETYINPOBAHHSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE

MNpUHHUMATh OTBCTCTBCHHOCTH 3a cBOE IIOBCACHUC, CIIOCOOHOCTH AIaIlTUpoOBaTLCA K 3MOIMOHAJIBHBIM H3MCHCHHAM U IHPOSABIIATH
FI/I6KOCTI), OBITh OTKPBITHIM HOBOMY, BHYTpCHHeﬁ MOTHBaNuu, BKJIIO‘{aIOHIefI CTPEMIJICHHUEC K JOCTUIKCHHUIO LCJIN U YCIIEXY, OIITUMU3M,
HWHUIIMATUBHOCTh, YMCHUC HeﬁCTBOBaTB, HCXO0Od U3 CBOUX BO3MOXKHOCTEH
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B tabnune 2 npuBenéH cocraBieHHbINH Ha ocHOBE 1. 9.14 uzmenénnoro B 2022 r. ®I'OC nepeueHb NpoBepsAeMbIX TPEOOBAHMIA K PEIMETHBIM
pe3yiibTaTaM OCBOSHHS OCHOBHOM 0O0pa30BaTENbHOM MpPOrpaMMbl cpefHero oomiero oOpaszoBanus. B Ttabmuie 2 mokazaHo, 4TO TpeOOBaHMS
K TOpeIMETHBIM pesynbraTtam u3 u3MeHéHHoro B 2022 1. ®I'OC sBASIOTCS MPEEMCTBEHHBIMH W JIETATU3UPYIOT (HOpMYyIUpPOBKH TpeOOBaHMIA
n3 ©®IoC 2012 r.

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

Tabauya 2
Kon IIpoBepsiemble TpeGOBaHUS K NPeIMeTHBIM Yposenn Merta- O0600ménnbIe HOPMYJIMPOBKH TPeOOBAHUI
NnpoBe- | pe3yJibTaTaM OCBOCHHMSI OCHOBHOM 00pa30BaTeJIbHOM | NMpeAMeTHBIX npeJIMeTHbIH K NpeAMETHBIM pe3yJibTaTam
psieMoro NMPorpamMMbl cpeHero oouero oopazoBanus TpeOOBaHUI pe3yJbTart u3 ®1rocC 2012 r.
Tpedo- HA 0CHOBe M3MeHEHHOro B 2022 r. PI'OC ProcC
BaHMs
1 Cdopmuposannocms  3nanuii 0 mecme u poau bY,VVy MII 1.1; 1.2; 1.3; | ChpopmMupoBaHHOCTb MPEACTABICHUNH O pOJHU
Ouonocuu B CUCTEME €CTECTBEHHBIX HayK, B (op- 2.1;3.1;3.2 U MecTe OHMOJIOTMH B COBPEMEHHOH Hay4HOM
MUPOBaHUM  COBPEMEHHOM  €CTECTBEHHOHAyYHOH KapTUHE MHUpA; TOHHMaHUE pOJU OHOJOTUU
KapTUHBl MHpa, B T[O3HAHUM 3aKOHOB MPUPOJBI B (OpMUpPOBaHMM Kpyrozopa U (YHKIIHO-
Y PEUICHUH JKU3HEHHO BaXKHBIX COLUATbHO-3TUYECKUX, HaJIbHOM TPaMOTHOCTH YeJIOBEKa I PEIeHUs
SKOHOMUYECKHX, 3KOJIOTUYECKUX npobiem MPaKTUYECKUX 3a/1a4
YEeJIOBEYECTBA, a TAaKKE B PEIICHUUM BOIPOCOB
palMOHAIBHOTO MPUPOJONOIB30BaAHUS, B
(OopMUPOBAHNUN LIEHHOCTHOIO OTHOILIEHUS K MPHUPOJE,
oOIIecTBY, UEJOBEeKY; O BKIAJe POCCUHUCKHX H
3apyOeKHBIX YYEHBIX — OHOJIOTOB B pa3BUTHE OHO-
JIOTUHU
2 Bnaoenue cucmemoit 3nanuii 06 ocHoéHvIX Memooax bBY, VYV MII 1.1; 1.2; 1.3; | BnageHue OCHOBHBIMH METOJAMH HAay4YHOI'O
HAYYHO20 NO3HAHUA, VCTIONB3YEMBIX B OMOJIOTHUECKUX 2.1;3.1;3.2 MO3HAHMS, WCIOJIb3yEeMBbIMU TPU OHOJIOTH-
UCCJIETOBAHUSIX KUBBIX OOBEKTOB U JKOCUCTEM (OIU- YECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB
CaHMe, W3MEpEeHHEe, IMPOBEACHUE  HAOIIOJCHUN); Y DKOCHCTEM: ONMCAHHUE, HU3MEpPEHHE, IIPO-
crocobaMM BBISBICHUSI U OLIGHKH aHTPOIOT€HHBIX BeJlcHHe HaOJIOJCHU; BBISIBICHHE U OIICHKA
WU3MEHEHUH B IPUPOJE. AHTPOIIOT€HHBIX U3MEHEHUH B IPUPOJIE
YMeHue  BBIABHraTh  THMIOTE3bl, IPOBEPITH  MX
IKCIIEPUMEHTATBHBIMU CPEACTBAMHU, (POPMYIIUPYS 1IEITb
UCCIJIEIOBaHMUS, aHAJIN3UPOBATh MOJTyYEHHBIE
pe3yabTaThl U J€1aTh BBIBOJIBI.
BolsiBeHUs  3aBHCHMOCTH  MEXJY  HUCCIEIYEMbIMHU
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Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM YpoBeHb Merta- O000ménHbIE (POPMYJTUPOBKH TPEOOBAHM
NnpoBe- | pe3yJibTaTaM OCBOEHHMSI OCHOBHOM 00pa30BaTeJIbHOM | NMpeAMeTHBIX npeJIMeTHbIH K MpeAMEeTHBIM pe3yJbTaTam
psieMoro NMPOrpaMMbl cpeHero o01ero o0pazoBaHus TpeOoBaHUIl pe3yJbTaT us ®IrocC 2012 r.

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

BaHMsA
BEJIMYMHAMH, OOBSCHEHUS TOMYyYEHHBIX pPE3yJIbTaTOB
U  (opMynHpOBaHUS BBIBOJIOB C HCIIOJIB30BAHHEM
HAy4HbIX [IOHATHI, TEOPUI U 3aKOHOB

3 Ymenue enaoemo cucmemoii 6uonozuueckux snanuii, Yy MIT 1.1.1; 1.1.2; | ChopMUpOBaHHOCTh CUCTEMBI 3HaHHH 00 00-

KOTOpasi BKIIFOYAET: 1.2.2;1.2.3; IUX OHOJOTMYECKHX 3aKOHOMEPHOCTSIX, 3a-
OCHOBOMOJIATAaONIHEe  OMOJIOTHYECKHE  TEePMHHBI 1.3.1; 1.3.3; 2.1; | KOHaxX, TEOpHUAX
U NOHATHS (KU3Hb, KJIETKA, TKaHb, OPTaH, OPTaHU3M, 3.1.1

BUJ, TOMYJISIMS, dKOCHCTeMa, OWOIeH03, Ouocdepa;
MeTaboJIu3M, TOMEOCTa3, KIETOYHBIA WMMYHHTET,
OmocuHTEe3 Oeika, OWOMOJMMEpBI, JHUCKPETHOCTb,
CaMOpPETYIISIIHS, CaMOBOCITPOU3BEICHHUE,
HACJICJICTBEHHOCTh, N3MEHUYMBOCTh, SHEPTO3aBUCHMOCTD,
POCT | pa3BUTHE);

OmosioruvyecKkre  TEOPUM:  KJIETOYHAas  Teopus
T. [lIBanna, M. llnelinena, P. BupxoBa; KIIOHaJbHO-
CEJIEKTUBHOTO MMMYHUTETA I1. Opnux,
N.1. MeynukoBa, XpPOMOCOMHas Teopus

HaciencTBeHHocTH T. Moprana, 3aKOH 3apOJbIILIEBOrO
cxoncrsa K. bapa, sBomonmonnas reopus Y. Jlapsuna,
CHUHTETUYECKAs TEOpUs 3BOJIIOLINN, TEOpUs
antporioreHe3a Y. JlapBuHa; Teopus OHOreoreHos3a
B.H. Cykauésa; yuennss H.W. BaBunoBa — o menTpax
MHOT0O0pa3usi U  NPOUCXOXKACHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBeprioBa — 0 NMyTsAX U HANPABICHUIX
sBomonuu, B.W. Bepnaackoro — o 6uocdepe);

3aKOHBI (emnHOOOpa3MUs MMOTOMKOB MEPBOro
MOKOJICHUS], PACILEIJICHUsI MPU3HAKOB, HE3aBUCHUMOIO
HaclieqOBaHUsl Npu3HakoB ['. MeHaens; cUuemieHHOro
HACJICIOBAHUSI TMPU3HAKOB M HApPyUIEHUSA CUCIUICHHS
reHoB T. MopraHa; TroMOJIOTUYECKHUX PSIOB B
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Kon
npoBe-
psieMoro
Tpedo-
BaHUsl

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

YpoBeHb
npeaMeTHbIX
TpeOoBaHUIl

dIrocC

Mera-
npeAMeTHbII
pe3yJbTaT

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

HacjaeacTBeHHoOM wu3MeHunBoctu H.M. BaBunoBa; re-
HeTuyeckoro paBHoBecus J[x. Xapau u B. BaitnOepra;
3apoapiieBoro cxojactBa K. bapa; 6worenerndaeckoro
3akona J. ['exkens, @. Mromnnepa);

NPUHIUIBI (AUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);
npaBuiaa (mMunumyma lO. JIuOuxa, skonmormueckoin
MUpaMU/IbI YUCEN, ONOMACCHI i SHEPTHH ),

runore3bl (koauepatHoi A.W. OmapuHa, EpBUYHOTO
oympona Jx. XompeitHa, wukpocdep C. Dokca,
pubozuma T. Yek)

Ymenue pewwams nonickoBvie duonozuueckue 3aoauu;
6bIAGIAMb NPUYUHHO-CIEOCHBEHHbIE CEA3U MEXKIY
HCCIIeTyEMBbIMU OMOJIOTHYECKUMU 00BEKTaMH,
MpOLIECCAMHU U SIBICHUSIMU; JEaTh BHIBOABI M MPOTHO3bI
Ha OCHOBAaHUH MOJYYECHHBIX PE3yJIbTATOB;

CcOCMagIsimp TCHOTUITUYECKUE CXEMBI CKPEIIIMBAHUS JIJIS
pPa3HBIX TUTIOB HACJICIOBAHMS MPU3HAKOB y OPTaHU3MOB,
COCTaBIISITh CXEMBbI TIEPEHOCAa BEIIECTB U DHEPTUU
B 3KocHcTeMax (LIeMU MUTaHUs, TUIIEBbIE CETH)

bY,VV

MII 1.1; 1.2; 2.1
3.1;3.2

2

ChopMupoBaHHOCTb yYMEHUH OOBACHATH pe-
3ylbTaThl  OMOJIOTHUECKUX  IKCIIEPHUMEHTOB,
pelaTh 3JIeMEeHTapHble ONOIOTHYECKUE 3a1aUH

Ymenue ycmanaenueamv 63aumoceazu  Mexmy
CTpOCHHEM M (YHKIHMSIMHU: OPTaHOMIOB, KJIETOK pas-
HBIX TKaHeW, opraHaMu ¥ CHCTEMaMH OpraHOB Yy
pacTeHHH, XMBOTHBIX M YEJIOBEKa, MEXIYy O3TalaMu
oOMEHa BEIIECTB; JTalmaMd KIETOYHOTO IHKIA H
KU3HEHHBIX IMKJIOB OPraHU3MOB; ATalaMu 3MOpHO-
HAJIbHOTO ~ pa3BUTHUS; TEHOTUIIOM  H (DEHOTHUIIOM,
dbeHoTUuIoM U (QaxTopaMu Ccpeabl OOMTaHUS; MPOIEeC-
CaMHM 3BOJIIOLIMY; JBIKYIIMMHU CHJIAMH aHTPOIIOTEHE3a;
KOMITOHEHTaMHU Pa3IUIHBIX HKOCHUCTEM U
HPUCTIOCOOTICHUSIMHA K HIM OpPTaHU3MOB

vy

MIT1.1.1; 1.1.2;

1.3.1;2.1; 3.1

Bnanenne OCHOBOIIOJIATAOIMMMH TTOHSITHSIMH
U TPEACTABICHUSMH O >XUBOM NpUpoOnE, €€
YPOBHEBOM  OpraHu3alMd W  SBOJIOLUY;
YBEPEHHOE  TOJIb30BaHUE  OHMOJOTUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOU
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Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM YpoBeHb Merta- O000ménHbIE (POPMYJTUPOBKH TPEOOBAHM
NnpoBe- | pe3yJibTaTaM OCBOEHHMSI OCHOBHOM 00pa30BaTeJIbHOM | NMpeAMeTHBIX npeJIMeTHbIH K MpeAMEeTHBIM pe3yJbTaTam
psieMoro NMPOrpaMMbl cpeHero o01ero o0pazoBaHus TpeOoBaHUIl pe3yJbTaT us ®IrocC 2012 r.
Tpedo- HA 0CHOBe M3MeHEHHOoro B 2022 r. PI'OC ProcC
BaHUsl
6 Ymenue evioename cywyecmeennvie npuznaku: BY, VY MIT 1.1.1; 1.1.2; | ChopMHUpOBAaHHOCT, yMEHUW  HCCIEAOBATh
CTPOEHUSI BUPYCOB, KIETOK MPOKAPUOT M DYKAPHUOT; 1.3.1; 1.3.3; 2.1 | v aHaMM3UpOBaTh OUOJIIOTUYECKHUE OOBEKTHI
OJIHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, U CHCTEMbI, OOBSCHATh 3aKOHOMEPHOCTH OHO-
BUJIOB, OMOTEOLIEHO30B, SKOCUCTEM U Onocdephl; JIOTUYECKHUX MPOLIECCOB U SIBJICHUMN; MPOTHO3HU-
CTPOCHUA OpraHoB MW CHUCTCM OpPraHoOB paCTeHHﬁ, poBaTh IOCICACTBHSA 3HAYUMBIX OHOJIOTH-
JKMBOTHBIX, YCJIOBCKA, MMPOLUECCOB JXU3HCACATCIIbHOCTH, YyeCKUux HCCHCHOBaHHfI.
NPOTEKAMOIMX B OpraHM3Max pacTCHHH, JKHBOTHBIX Brnanenne yMeHMSIMH BBIJBUIaTh THIIOTE3bI HA
1 YCJI0BCKa, OCHOBE 3HaHHK 00 OCHOBOIIOJIATAIOIIUX OHO-
OHMOJIOrMYeCKHX ~ MPOLECCOB:  OOMEHAa  BCIICCTB JOTUYECKUX 3aKOHOMEPHOCTSX UM 3aKOHaXx,
(metabonu3m), HHPOpPMALMN U TPEBPAICHUS SHEPTUH, 0 TIPOMCXOXKICHHUH ¥ CYILHOCTH KU3HH,
OpoxeHHs, aBTOTPOQHOrO M TETepOTPOYHOro THIIOB rI00aNbHBIX U3MEHEHUAX B Ouocdepe; mpose-
nuTaHus, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, DSTh  BBIABHHYTBHIC THIIOTE3bI DKCIICPUMEH-
Mmeiio3a, ramMeToreHesa, sMOpuoreHesa, TalbHBIMHA CPEACTBAMH, (GOPMYJIHPYS LENb HC-
MOCTAMOPHUOHAIEHOTO pa3BUTHS, pPa3MHOXKEHUS, CIIeTOBAHHS
MHAMBUYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICUCTBUSL ~ TI'€HOB, TIE€TEPO3HCA;  ACUCTBUU
HCKYCCTBEHHOTO otbopa, CTAaOWIIM3UPYIOIIETO,
JIBUXKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOODA;
QJUIONATPUUYECKOTO U CUMIATPUUYECKOro  BHUJO-
o0pa3oBaHus; BIMSHHS JBIKYIIUX CHUJ 3BOJIOLUU HA
reHooHJ  MOMYJSIUH; TMPUCHOCOOIEHHOCTH  Op-
TaHU3MOB K  cpelAe  OOWTaHHS,  YepeIOBaHUS
HaIpaBJICHUN HBOJIIOIMU; KPYroBOpOTa BEIIECTB U
MOTOKA YHEPTUH B IKOCHUCTEMAX
7 Cdopmuposannocmso YyMeHusA evloenamop bY, VYV MIT 1.1.1; 1.1.2;
CYIIECTBEHHBIC MPU3HAKUA BUPYCOB, KJIECTOK MPOKAPHOT 1.3.1; 1.3.3; 2.1

U 3YKapuoT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX

OpTraHU3MOB, BHJIOB, OHOTEOIIEHO30B U JKOCUCTEM;
OCOOCHHOCTH  MpOLIECCOB ~ OOMEHa  BEUIECTB U
NPEBpalICHNs] JHEPTMH B KJIETKE, (OTOCHHTE3a,
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Kon
npoBe-
psieMoro
Tpedo-
BaHUsl

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

YpoBeHb
npeaMeTHbIX
TpeOoBaHUIl

dIrocC

Mera-
npeAMeTHbII
pe3yJbTaT

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

IUIACTUYECKOTO M DHEPreTUYEeCKOro oOMeHa,
XeMOCHHTE3a, MHTO3a, Meio03a, OIIOAOTBOPEHHUS,
pa3BUTHSL U Pa3sMHOXKEHUS, WHAMBUIYaJIbHOTO pa3-
BUTUSI  opranm3ma  (OHTOreHe3a), OOphOBI  3a
CYLIIECTBOBaHHUE, €CTECTBEHHOTO orbopa,
BU000pa30BaHUsl, MIPUCIIOCOOICHHOCTH OPTaHU3MOB K
cpele OOWTaHUs, BJIMSHUS KOMIIOHEHTOB 3KOCHUCTEM,
AQHTPOIIOTEHHBIX HM3MEHEHWH B HKOCHCTEMax CBOEH
MECTHOCTH, KpPYyrOBOpPOTa BEILECTB M IPEBpAILECHUsS
SHEepruu B Ouocdepe

Ymenue UCnob306amy COOTBETCTBYIOLIHE
apryMeHTBI,  OMOJIOTUYECKYI0  TEPMUHOJOTHIO U
CHMBOJIMKY JJIsl JIOKa3aTelbCTBA POJICTBA OPraHM3MOB
PAa3HbIX CUCTCMAaTHUYCCKHUX Trpynii; B3aUMOCBA3HU
OpPraHu3MOB ¥ Cpeibl OOWTaHMs; EIUHCTBA 4YeJo-
BEUECKUX pac; HEOOXOIMMOCTH 3I0pOoBOro obpasza
’KU3HH, COXPAHEHUS Pa3HOOOpa3Hs BUIOB M SKOCUCTEM
KaK  YCIIOBHS  COCYIIECTBOBAaHUSA  MPUPOALI U
YeJI0BeYCCTBA

vy

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
Ouonocuueckozo codepircanusn; VHTEPIPETUPOBATH
TUYECKHE AaCTEKThl COBPEMEHHBIX HCCIIEIOBAHUI B
OuosIoruu, METUIIMHE, OMOTEXHOJIOTUH; pacCMaTPUBATh
ri100anbHble 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLICHHUIO K HUM
COOCTBEHHYIO TTO3UITHIO

bY

MIT 1.3; 2.1

CdopMUpOBaHHOCTH COOCTBEHHOH MO3ZHIINH T10
OTHOILICHHUIO K OWOJIOTHYECKO HH(pOpMaIHH,
NOTy4aeMoOil W3 pa3HbIX  HCTOYHHUKOB,
K TTIO0QJIBHBIM ~ HKOJIOTHYECKUM  TpolieMam
U ITyTSM UX PELICHUS
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Pa3nea 2. [lepedeHb 2JIeMEHTOB COepP/KaAHNS, IPOBEPsieMbIX HA ¢IMHOM rocyAapcTBeHHOM 3k3amene no BUOJIOI'NHN

B Tabmure 3 npuBenéH COCTaBICHHBIN Ha OCHOBE ()eficpalbHON 00pa30BaTeIHLHON MPOrpaMMBbl CPETHETO O0IIeT0 00pa3oBaHUs 1O OMOJIOTHI
MePEYCHb MPOBEPSEMBIX FJICMEHTOB COJICPIKAHHSI.

Tabnuya 3

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS YpoBeHb nporpamMmbl Hajnmumne 71aHHOTO 3J1eMeHTa
cofepxaHus B konupukarope EI'D
NPOLLIBIX JeT

1 buoaorus kak HayKa. KuBble cUCTEMBbI H HX H3YYCHUC

1.1 | CoBpemeHHas OMOJIOTHS — KOMIUIEKCHAs HayKa. buojornyeckue HayKu BY, VV! +
U u3ydaemMble UMHU mpoOnembl. DyHAaMeHTanIbHBIC, MPUKIAAHBIE H
MIOMCKOBBIE HAYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HadueHre OWOJIOTMH B (OPMHUPOBAHWU COBPEMEHHON €CTECTBEHHO-
HayyHOW KapTuHbl Mupa. l[Ipodeccun, cBs3aHHBIE C OHOIOTHEH.
3HaueHue OHOJOTMU B TPAKTUYECKOH JIEATEIHHOCTH 4YEIIOBEKa:
MEJUIIMHE, CETHLCKOM X035IMCTBE, MPOMBIIIUICHHOCTH, OXpaHE TPUPOIBI

1.2 | XKuBble cuctembl Kak mpeamer u3ydeHus ounonoruu. CBoMCTBa KUBBIX bY, VYV +
CHCTEM: €JIMHCTBO XAMUYECKOr0O COCTaBa, JTUCKPETHOCTh
U IEJIOCTHOCTh, CIIO)KHOCTb W YHOPSJOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTb, CaMOOpraHu3aIus, CaMOBOCIIPOM3BEACHUE,
pa3ipaxXuMOCThb, U3MEHYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHv3alvii MKUBBIX CHCTEM: MOJICKYJISPHBIN, KIETOYHBIM,
TKaHEBBIM, OPraHU3MEHHBIN, MOMYJISIIIUOHHO-BUIOBOM, IKOCUCTEMHBIN
(6buoreoneHoTnyeckuii), Ouocdepusiii. Ilporeccel, mnpoucxoasIIHe
B KHBBIX cucTeMax. OCHOBHBbIC TIpU3HAKHU >kUBOTO. JKU3Hb Kak popma
CYIIECTBOBAHUSI MaTEPUH

1.3 | Metrogsl  Oumonormyeckoit  Hayku. HaOmromeHue, u3MepeHHe, bY, VY +/—
2 .
DKCIEPUMEHT, CUCTEMAaTu3auus, memaanaius . IIoOHITHE O 3aBUCHUMOM

! 31ech u maree: Npu yka3aHHH yu4eOHOTO MaTepHala, H3y4aeMOoro Kak Ha 0a30BOM, TAK H Ha YriyOIEHHOM YpOBHE, PHBOATCS (pOPMYTHPOBKH U3 (eiepanbHOil 06pa3oBaTebHOM
HPOTPaMMBI yIIIyOJIEHHOTO YPOBHSL.
% 3/1ech ¥ j1alee: CoepIKATEIbHbBIE MEMEHTHI, BhIICICHHBIC KyPCHBOM, He OYIyT IpoBepsThest Ha EI'D 2024 .
? 3jech n manee: 3HAK «+/—» B crondue «Hanuune JaHHOTO dIEMeHTa cozepkanusi B konudukarope EI'D nponuibix jiet» o3HayaeT, 4To B KOAU(DUKATOPE MPOLUIBIX JIET JaHHBIN
JIEMEHT COJIep KaHMs ObLI ITPEJICTaBIICH B IPYTOM 00bEME M/MIIH B MHBIX (POPMYJIMPOBKAX.
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

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

U He3aBUCMMOM nepeMeHHOH. IlmaHumpoBanme 3KcnepuMeHTa.
IToctanoBka u mnposepka rumnore3. Hyneas runoresa. Ilonsarue
BBIOOPKH H €€ JOCTOBEPHOCTh. Paz0poc B OMOIOTHYECKUX ITaHHBIX.
OneHka [OCTOBEPHOCTH IOJIyYEHHBIX pe3ynbTaroB. [IpuumHel
UCKa)KEHUS PE3yJIbTAaTOB 3KCIIEPUMEHTA. [loHamue cmamucmuyecko2o
mecma

Kierka Kak OnoJiornyeckas cucTeMa

2.1

Krerka — cTpykTypHO-(QYHKIIMOHATbHAS €OUHHIA KHBOro. McTopus
oTKphITUs KiIeTKU. PaboTer P. ['yka, A. JleBenryka. Kinetounas teopus
(T. lBann, M. llneiinen, P.Bupxo). OCHOBHBIC IOJOXEHHUS CO-
BPEMEHHOM KJIETOYHOW TEOPHH.

MeTonbl MOJEKYJNSAPHOW M KIETOYHOM OWMONOTHH: MHKPOCKOIUS,
xpomarorpadus,  amekTpodope3,  METOI  MEUYEHBIX  aTOMOB,
Qg depeHnranbHoe HeHTpUYTrupoBaHue, KyJIbTHBHPOBAHUE KIETOK

bY, VY

+/—-

2.2

XUMHUYECKUNA  COCTaB  KJIETKM. Makpo-, MHUKpO- U  yasmpa-
MUKpO3JIeMEHTBI. Boma u €€ poib Kak pacTBOPUTENsS, PEarcHra,
ydyacTu€ B CTPYKTYPUPOBAaHUM  KIETKH,  TEIUIOPETYJISALHUU.
MuHepalibHble BeEILleCTBA KIETKH, UX Ouonoruyeckas poib. Poib
KaTHOHOB 1 aHUOHOB B KJIETKE.

buonornueckue noiaumepsl. beiaku. AMUHOKUCIOTHBIA cOCTaB OEIKOB.
Crpykrypsl OenkoBoW MoJiekyibl. llepBuuHas cTpykTypa Oenka,
NenTuaHas CBs3b. BTopuuHas, TpeTWuHas, YeTBEPTUUHASI CTPYKTYPBHI.
Henatypamus. CpoiictBa OenkoB. Knaccudukanus ©OenkoB. buo-
Joruyeckne PyHKIUU OCIIKOB.

VYraneBogsl. MoHocaxapuabl, JIucaxapuibl, OJUIOCaxapuabl U
nonucaxapuapl. OOmMI 1IaH CTpoeHuss H  (PUBHKO-XUMHUECKUE
CBOICTBA YTJIEBOJIOB. bromorndeckne QyHKINU YTIIEBOIOB.

Jlununel. T'mapodunbHO-TUApOdOOHBIE CcBoiicTBa. Kiaccuduxarms
munuaoB.  Tpurnunepuasl,  GocHONUNUABL,  80CKU,  CTEPOUIBL
buonornueckne pynkuun aunuaos. OOmme cBOHCTBa OHOIOTHIECKUX
MeMOpaH — TEKy4eCTh, CIOCOOHOCTh K CaMO3aMBIKAHHIO, IMOYIIPO-
HUIIAEMOCTb.

bY, VY

+/—
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

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

Hyxneunosbie kucinorsl. JIHK u PHK. Crpoenne HykienHOBBIX
kucioT. Hyxmeoruasl. IIpuHnmn xommementapHocTd. IIpasuio
Yapradda. Crpyxrypa JHK — nBoitHas cniupans. MecToHaxoXIeHHE U
ounonorunueckue pynkuuu JJTHK. Buast PHK. ®ynkuuu PHK B knetke.
Crpoenne wmonekynsl AT®. Makposprudeckue cBsi3U B MOJIEKYJIE
AT®. buonormueckue  ¢ynkuuu  AT®D.  Boccmanosnennvie
nepenocuuxu, ux gyukyuu 6 knemke. Cexeenuposanue /[HK.
Cmpykmypnas — Ouonozus:  Ouoxumuveckue u  Ouogusuieckue
UCCIe008aHusi  cocmaea U  NPOCMPAHCMEEHHOU  CMPYKMYpol
OUOMONEKYN

23

Tunsl KIETOK: 3ykKapuoTHdeckass U mpokapuotuueckas. CTpyKTypHO-
(GyHKIHOHATIbHBIE 00Pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHIecKoi KieTku. Kierounasi cteHka OakTepuil u
apxeil. Ocobennocmu cmpoenus 2emepompo@Hou U asmompopHou
npoKapuomuyeckux Kiemoxk. Mecto u pojib IpoOKaproT B OMOIIEHO3aX.
Crpoenne ©  (yHKIHMOHHUPOBAHHE  HDYKAPHUOTHYECKOM  KIIETKH.
[Tnasmaruaeckas MeMmOpaHa (Tutazmanemma). Crpykrypa
I1a3MaTHYECKOU MeMOpaHbI. Tpancnopr BEILIECTB yepes
MIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIN (auddysus, obieruyéHHas
muddy3ns), aKTUBHBIA (nepsuuHblil U  GMOPUYHBIL  AKMUBHBIU
mpancnopm). IlonynponurniaeMocts MeMmMOpanbl. PaGora HaTpwmii-
KaJMEBOTO Hacoca. DHAOIMTO3: MUHOLUTO3, (paronuTos. DK30IHUTO3.
Knerounass crenka. CTpykTypa W (QYHKIUHA KIETOYHOW CTEHKH
pactenuii, rpuoB.

Huronna3sma. I{uto3oms. IluTockener. JIBM)KeHHME IIUTOILIA3MBI.
Opranouapl  kietkd.  OgHOMEMOpaHHbIE  OPraHOMIBI  KIETKH:
supomiazmatudeckas cetb (IIIC), anmapar ['omabmku, TU30COMBI, UX
cTpoeHue u (yHKIMU. B3auMoCBs3b OJHOMEMOpPAaHHBIX OPraHOMJIOB
KIeTku. Cmpoenue epanynsipuozo pemuxynyma. Cunmes pacmeopumbix
benkog. CHUHTE3 KJIETOUYHBIX MeMOpaH. [mankuii (arpaHyssIpHBIN)
SHJOIUIa3MaTHUecKuii petukyinyM. CekperopHas (QyHKUMs ammapaTa
lNompmxu. Tpancmopr BemiecTB B KiETKE. Bakyoiau pacTUTENBHBIX

bY,VV

+/—
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

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

kietok. Kierounsrii cok. Typrop.

[ToryaBTOHOMHBIE OpPTraHOUIBI KIIETKHA: MUTOXOHIPUH, TJIACTHIBI.
Crpoenne u (GYHKIMM MUTOXOHIpUN U TutacTua. [lepsuunbie,
8MOPUYUHBLE U CNIOJCHBIE NIACMUObL POMOCUHMEIUPYIOWUX IVKAPUOM.
XJI0pOIIIacThl, XPOMOILIACTHI, JISMKOIIIACTHI BHICIINX PACTEHUM.
HememOpanusle  opranounsl  kietku  CrpoeHne H (QyHKIUH
HEMEMOpaHHBIX OPTraHOWAOB KJIETKH. PubGocombl. Mukpogunamenmeoi.
Mpimieunsle KneTkd. Mukpotpy6ouku. Kierounsiii nentp. Ctpoenue u
JIBIDKEHUE JKTYTUKOB M pECHHYEK. MUKpOTpYOOUKH LUTOILIA3MBbI.

Lentprons.
SAnpo. OOGomouka smpa, XpoOMaTHH, KapuOIUIa3Ma, SIAPBIIIKH, WX
ctpoeHne W GYHKIUU.  HOepHuill  0enkoswili  MAmpuxc.

IIpocmpancmeennoe pacnonodiceHue Xpomocom 8 uHmep@azHom aope.
benku xpomaTuHa — TUCTOHBI.

Knerounsie BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIIETOK
IYKApUOT (PACTUTEIHHOM, JKUBOTHOM, TPUOHOM)

24

ACCUMHIISIAS ¥ TUCCUMMJISIHS — BE CTOPOHBI MeTabonm3ma. THrbl
oOMeHa  BemlecTB: aBTOTPO(HBIM U rerepoTpodHbIi. Yyactue
KHCJIOpO/ia B OOMEHHBIX Mpolleccax. DHEpPreTHueckoe obecredeHne
kinetkn: npeBpamenne AT®D B  oOMeHHBIX mporeccax. Dep-
MEeHmamueHblll  Xapakmep peakyuil KIemoyHo2o Memabonusma.
@depMeHTbI, HUX CTPOCHHE, CBOMCTBA M MEXaHHU3M JCHUCTBUS.
KodepmeHTsr. Otnuumst  GpepMeHTOB OT  HEOPTraHMYECKHX
KaTaJau3aToOpOB. benku-akTuBaTopbl 1 O€NKU-UHTUOUTOPHI.
3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pPEAKIMHA OT Ppa3IUYHBIX
¢bakTopoB.

[IepBUUHBIN CHHTE3 OpPraHMYECKUX BEIIECTB B KileTKe. POTOCHHTES.
Ponp xnopomactoB B mporecce porocuHTe3a. CBeToBass U TEMHOBAs
da3bl. [IpogykTuBHOCTH oTOCHHTE3a. BiusHue pa3auvabix (pakTopoB
Ha CKOpOCTh (hoToCHHTE3a. 3HAaUYeHUe (HOTOCHHTE3A.

XeMOCHHTE3. Pasnoobpasue OP2aHU3MOB-XEMOCUHMEMUKOB.

bY,VVY
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HUmMpuguyupyrowue o6axmepuu, oicerezobaxmepuu, cepodoaxkmepuu,
6000poOHble bakmepuu. 3HAYCHHE XEMOCHUHTE3A.

AHaspoOHble opraHu3Mbl. Bumel Opoxkenus. IIpomykTel OposkeHUs
U UX HCIIOJIb30BAHKE YEIOBEKOM. AHA’pPOOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU B BO30OYAUTETHN OOJIE3HEH.

AdpoOHBIE ~ OpPraHuU3Mbl.  DJTambl  JHEPreTHYECKOrOo  OOMEHa.
[ToaroToBuTeNbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOIHOE PACIICTUICHHE
TJTFOKO3BI.

buonornveckoe OKWCIEHWE, WM KICTOYHOE JbIXxaHHe. Poib
MUTOXOHJIPHA B MPOIECCaxX OMOIIOTUIECKOTO OKUCICHUS. [Jukiuueckue
peaxyuu. OxucnutensHoe  (ochopunupoanue. [IpemmymecTa
a’poOHOro  myTH  OOMEHa  BEIIECTB  Mepe]  aHa’pOOHBIM.
D¢ hEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA

2.5

Peakuymn maTtpuuyHOro cunHtesa. [IpMHIMI KOMIUIEMEHTApHOCTH B
peakuusax MaTpu4yHOro cuHTe3a. Peamusanus  HacleICTBEHHOU
nHpopmaruu. ['eHeTHyeckuii KOJ, €ro CBOWCTBA. TpaHCKPUIIIUS —
MAaTpUYHBIN CHHTE3 PHK. [TpuHIUIIBL TPaHCKPUIILIUU:
KOMIUIEMEHTAPHOCTh,  AHTUIAPAUIETbHOCTh,  ACUMMEMPUYHOCHIb.
Tpancnsamus u e€ stansl. Yyactue TpancnopTHeix PHK B GnocunTese
Oenka. YcnoBus 6nocunresa 6enka. KoaupoBanue aMuHokucinor. Poib
pubocom B OnocHuHTE3€E OenKa.

Opranuzanuss TeHOMa Yy TPOKapuOT M JyKapuoT. Perynauusa
aKTUBHOCTH TEHOB Yy TpokapuotT. [unomesa onepona (P. Kaxoo,
K. Mano). Perynsuus oOMEHHBIX TPOIECCOB B KieTke. KiieTouHbIit
rOMEOCTa3.

Bupycel — HekneTo4yHble (OpPMBI KU3HH U OOJIHMTaTHBIE Tapa3uTHI.
CrpoeHne TpOCTBIX M CIOXKHBIX  BHUPYCOB,  pemposupycos,
OakTeprodaros.

BupycHble 3a0oieBaHMs 4eloOBeKa, >KMBOTHBIX, pacteHuil. CIIN/I,
COVID-19, coyuanvusie u meduyunckue npoobaemol

bY,VV

+/—
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2.6

Knerounslii muki, ero mepuonabl U peryisiusa. MHTtepdaza u MuTtos.
Oco0eHHOCTH TPOLIeCCOB, MpoTekaroux B uHTepdaze. [loaroroska
KJIeTKH K geneHuto. IlpecunreTnueckuii  (HOCTMUTOTUYECKHUI),
CHHTETUYECKUA M TOCTCHHTETHYECKUH (MIPEMUTOTHYECKHI) TIEPHOIBI
UHTEpQa3bl.

Marpuunsiii cunte3 [JJHK — permumkanus. [IpuHouns! permmmkanuu
JHK: KOMIUIEMEHTapHOCTb, II0JIyKOHCEPBAaTUBHBIN CHUHTES3,
aHTUNapaienbHocTh. MexanusMm permkanuu JHK. Xpomocomsr.
Crtpoenue xpomocoM. Tenomepul u menomepasa. XpoMOCOMHBIN HAOOP
KJIETKH — KapuoTHUI. JIMIJIOUAHBIM U raruionIHeli Ha0Ophl XPOMOCOM.
I'omonornuneie xpomocoMsl. [10710BBIE XPOMOCOMBI.

Jenenne kietkn — muto3. Craguy MHUTO3a M NPOMCXOAAIIME B HHUX
npoueccsl. Tunbl Muto3a. Kapuokunes u uurokunes. buonornyeckoe
3Ha4EHWE MUTO3a. Pecynayus Mumomuueckoeo Yukia KiemKu.
IIpocpammupyemas knemounas eubenv — Aanonmo3.

DYHKYUOHANbHAS 2EHOMUKA

bY,VVY

+/-

Oprann3m Kak 0M0JIOTH4YecKasi CHCTEMA

3.1

buonornueckoe  pazHooOpazue  opranu3smMoB.  OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

B3anMOCBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbsl U
cuctemMbl opraHoB. OpraHusM Kak enuHoe menoe. ['omeocras

bY, VY

+/—-

3.2

®opMBl  pa3sMHOXXEHHS  OPTaHU3MOB: Oecrmofoe (BKITIOUAS
BEreTaTMBHOE) M  IMOJI0OBOE. Buabl  0ecnonoro  pa3MHOXKEHUS:
MOYKOBaHUE, CIIOPYJIALMs, pparMeHTanus, KIOHHPOBAHHUE.

ITonoBoe pasmHoxeHue. llomoBble KIIETKM, WM TrameTsl. Meios.
Craguun wmeito3a. IloBenenue xpomocoM B Meito3e. KpoccuHrosep.
buonornueckuii cmpici Melo3a UM MOJIOBOTO mpouecca. Meno3 u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHNU3MOB.

[IpenzaponsiieBoe paszButue. ['ameToreHe3 y KUBOTHBIX. [lonoBbie
xene3bl. OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepmMaToreHes u

bY,VV

+/—
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ooreHe3. CrpoeHue TMOJOBBIX  KJIETOK. OIJIOAOTBOpEHHE U
IMOpHOHATIFHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: Ha-
pyXxHoe, BHyTpeHHee. [lapTeHorenes.

WunuBuayansHoe  pa3BuTHe  opranu3moB  (oHTtoreHe3). Cramum
SMOpHOTEHEe3a KMBOTHBIX (Ha mpuMmepe Jsrymku). Jpobnenue. Tunoi
opobnenus. Ocobennocmu OpoobIeHUs MIeKONUMAauux. 3apoIbIIIeBhIe
JUCTKU (racTpyisiuys). 3akiiajka OpraHOB M TKaHEH U3 3apOJIbIIIEBBIX
JUCTKOB. B3auMHOE BiMsSHME YacTedl pa3BUBAIOLIETOCS 3apOiblia
(amMOpuroHanbHasT WHAYKIMS). 3aK1a0Ka NAaHA CMPOeHUsl HCUBOMHO2O
KaK pe3yivmam uepapxuyecKux e3aumooeucmsuti 2eHos. BnusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPY>KAIOIIECH Cpebl.
Poct u pa3ButHe KMBOTHBIX. IlOCTOMOpPHOHANBHBIN MEPUON.
[Ipsmoe wm wHempsimoe paszBuTue. PasButue c¢ wmeramopdozom y
OECIIO3BOHOYHBIX W  I03BOHOYHBIX JKMBOTHBIX. buonornueckoe
3HAUYEHHUE MPSAMOTO M HENPSIMOrO pa3BUTHUSA, UX PACIHPOCTPAHEHHE B
npupoze. Tumbl pocta KUBOTHBIX. DAKTOPHI perysiliuu pocTa >KMBOT-
HBIX U yenoBeka. CTaauu mocTaMOPHUOHAIIBHOTO Pa3BUTHS Y dKUBOTHBIX
U yenoBeka. [lepnoibl OHTOreHe3a 4eaoBeKa.

PasmHoxkeHue u pazputue pacrenuil. 'ametodur u cnopodur. Meiio3
B KM3HEHHOM LUWKJe pacTteHuil. OOpaszoBaHHE CIOp B Tpolecce
Meio3a. ['amerorene3 y pactenuil. OMIOAOTBOPEHHE W Ppa3BUTHE
pPacTUTENBHBIX OpraHU3MOB. J[BOIHOE OIJIOJIOTBOPEHHE Y IIBETKOBBIX
pactrenuii. OOpa3oBaHHe W pa3BUTHE CEMEHH. MexaHnusmvl pe2ynsiyuu
OHMO2eHe3a y pacmeHull U HCUBOMHbLX

33

OCHOBHBIE TEHETHYECKHE TOHATHS M CHMBOJBL. | OMOJIOrMYHEBIC
XpPOMOCOMBI,  aJUICJIbHBIE  TEHbI,  AJIbTEPHATHUBHBIE  IPU3HAKH,
JOMUHAHTHBIM M pPELECCUBHBIM NMPHU3HAK, TOMO3UI0OTa, IE€TEPO3UTOTa,
yucTasi JUHUS, THOpUAbI, reHoturl, ¢GeHoTurl. OCHOBHBIE METOJbI
TEHETUKH: THOPUIOJOTHUECKUH, ITUTOJIOTHYECCKUN, MOJICKYJISIPHO-
T€HETUYECKUU

bY,VVY

+/—
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34

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

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

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

CueruileHHoe  HacienoBaHue  mnpusHakoB. PabGotrel  T. Moprana.
CueruieHHOe HAclIeOBaHUE TIE€HOB, HAPYLIEHUE CLEIUICHUS MEXAY
reHaMu. XpoMOCOMHasi TEOpUsI HACIIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHWU3M ONpPEACJICHUs IoJja.
AyTocoMBl M TOJOBBIE  XpoMmMocoMbl.  ['omoramerHelii U
reTeporaMeTHBIN 1oJl. I'eHeTnueckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLIETVIEHHBIX C TTOJIOM.

'enotun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE
neictBue TeHa. MHOXECTBEHHBINM —ayuenusM. B3zaumooeticmeue
Heannenvuvlx 2eHos. Komniemenmaprnocmo. nucmas. llonumepus

bY,VV

+/—

3.5

BiaumoseiicTBue TeHOTHIA U cpeabl Mpu (POPMUPOBAHUU (DEHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KayecTBEHHBIE M KOJTMYECTBEHHBIE IPU3HAKY.
Buibl i3MEeHYMBOCTH: HEHACIIEICTBEHHAS U HACTIEICTBEHHASL.
MoaudukanmonHas W3MEHYMBOCTb. Poib cpeabl B (popMupoBaHUU
MOAM(UKALMOHHOW  M3MeHYMBOCTH. Hopma peakimu  npu3HaKa.
Bapuanmonsstit psin u BapuarmonHasi kpusas (B. Moranncen). CoiicTBa
MOIU(PHUKATMOHHON N3MEHUUBOCTH.

['eHoTHIIMUECKAs W3MEHYHUBOCTb. CaoiicTBa TEeHOTUIHYECKOU
W3MEHYMBOCTH. BUIbI TEHOTUITUYECKON M3MEHUYMBOCTH: KOMOMHATHBHAS,
MYTallMOHHAsI.

bY, VY

+/—
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KomOunHaTuBHAsT M3MEHUMBOCTh. MeEW03 U TMOJIOBOW TMPOIECC — OCHOBA
KOMOMHATUBHOI M3MEHYMBOCTH. P0OJIb KOMOMHATHBHOM M3MEHYHUBOCTH B
CO3JIaHUH TEHETUIECKOTO pa3HOOOpa3usl B Mpeieax OqHOTO BHIA.
MyTanuoHHass U3MEHUYMBOCTb. BUIbI MyTalMii: r€éHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W HHIYIMPOBAaHHBIE MyTallUd. SaepHble U
nuToIUIa3Marnyeckue myrtanuu. CoMaTU4ecKue M TOJIOBbIE MYTallUU.
[IpyurHbl BO3HMKHOBEHHA MyTanui. MyTareHbl W HUX BJIMSHUE Ha
OpPraHU3MBL.  3aKOHOMEPHOCMU — MYMAYUOHHO20  npoyeccd. 3aKOH
TOMOJIOTUYECKMX  PSIAOB B HACJIEACTBEHHOM  HM3MEHUYHMBOCTH
(H.W. BaBuiioB). BresoepHas usmeH4usocmy u Hac1e0CmeeHHOCb

3.6

Kapuotun wuenoBeka. Meoicoynapoonas npozspamma ucciedo8anus
2eHoma  4Yenoseka. MeToapl  U3yUYEHHMs] TEHETUKH  4eJIOBEeKa:
TeHEaJTOTHICCKUN, OJM3HEIIOBBINA, IIMTOTCHETUYECKHM, TTOMYJISAIIMOHHO-
CTATUCTUYCCKHM, MOJIEKYJISIPHO-T€HETHUECKU. Cospemennoe
onpeoeneHue 2eHOMUNA: HNOTHOLEHOMHOe CEeK8eHUPOBaHUe, 2eHOMmU-
nuposauue, 8 mom ducie ¢ nomowwto IIL[P-ananuza. HacnenctseHHble
3a00eBaHUsl YeJIOBEKa. | €HHbIE W XpOMOCOMHBIE OOJIE3HH UeIOBEKa.
bone3nu ¢ HacneaCTBEHHON MPeapacoNoKEeHHOCThIO0. 3HaYCHUE M-
[IMHCKOM TEHETUKH B TPEAOTBPAICHUW M JICYCHUH TEHETUYCCKUX
3a0osieBanmii yesmoBeka. CTBOJIOBBIE KICTKH

bY,VV

+/—

3.7

JlomecTukanuss U cenekuus. 3apOoXkKICHUE CENEKIMU M JOMECTUKALUU.
VYuenne H.U. BaBuioBa o LleHTpax MpOMCXOXKICHUS U MHOTO0Opa3us
KyJbTYPHBIX pacTeHuid. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHI
Y opoJ, XKUBOTHBIX. CoOpT, mopoaa, mTaMM. 3aKOH TOMOJOTHUYECKUX
pAOB B HacleACTBeHHOW m3MeHunBocTd H.M. BaBuiona, ero 3HaueHue
JUISL CEJIEKITMOHHON paboTHI.

MeTtonpl ceneKImoHHOM paboThl. ICKyCCTBEHHBIN OTOOP: MAacCOBBIN H
WHIUBUIYATbHBIA. DJTanbl KOMOWHAIMOHHOHM ceneknuu. lcmbiTanue
npou3BoJuTeNel Mo MOoToMCcTBY. OTOOp MO TE€HOTUITY C TMOMOIIBIO
OLIEHKM (EHOTHIIa TOTOMCTBA W OTOOp IO TEHOTHIy C MOMOUIBIO
ananmza JIHK.

bY,VV

+/—
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HcKyccTBeHHBIM MyTareHe3 KakK METOJ  CEJIEKIIMOHHOW pPaboThI.
PagnanyoHHbId U XMMUYECKHI MyTareHe3 Kak MCTOYHUK MyTalud y
KyJIbTypHBIX  (OpM  OpraHusmoB. HMcnonv3osanue — 2eHOMHO20
pedakxmuposanus u memoooe pexomournanmuvix JJ{HK ona nonyuenus
UCXO0O0H020 Mamepuaa 0s celeKyuu.

[lomyuenne MOJIUIUIOUIOB. BuyTtpusunosas THOpUAN3ALIHSL
bruskoponcTBeHHOE CcKpeliuBaHue, Wid HHOpuaMHT. HepozjctBeHHOe
CKpeIllMBaHUe, WM ayTOpumuHr. [eTtepo3uc © €ro MPUYMHBL
Hcnonb3oBanue rerepo3uca B cenekuuu. OtnanéHHas ruOpuan3aiys.
[Ipeononenne Oecrionust MEXBUIOBBIX THUOPUIOB. JJocmudicenus ce-
JIEKYUU paACMeEHUL U HCUBOTNHBIX

3.8

OOBEKTHI, UCTIONB3YEeMbIE B OMOTEXHOJOTHH, — KJIIETOYHBIE Y TKAHEBHIC
KyJbTYpbl, MHUKPOOPTaHU3MBI, HX XapaKTEPUCTHKA. TpaJuIlMOHHAS
OMOTEXHOJOTHS:  XJieOOomeueHue,  MOJMy4YeHHE  KHUCIOMOJOYHBIX
MPOAYKTOB, BHUHOJENHE. MHUKpoOHONIorHUeckuii cuHTe3. Obvexmbl
MUKPOOUONO2UYECKUX MEexXHONI02UU. IIpoussoocmeo benxa,
amuHokuciom u  eumamunos. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE.
Pexoucmpykyus suyexniemox u KIoHupoeamue dcugomuulx. Memoo
MPAHCNIaHMAYUU 10ep KIemox.

XpoMocoMHas U TeHHasi MHXKEeHepHsl. McKyccmeenHblil cunmes 2eHa u
KoHcmpyupoganue  pexomounanmuvix  JIHK.  Jlocmusxcenus  u
NepCcneKmu8bl XPOMOCOMHOU U 2eHHOU uHdceHepuu. Meouyunckue
buomexnonozauu. Flcnonv3osanue cmeoniogvlx Kiemox

bY,VVY

Cucrema 1 MHOroo0pasue OpraHu4ecKoro Mupa

4.1

CoBpeMeHHass cucTeMa opraHmyeckoro wwupa. IlpuHnuner kiac-
cupukanuu opraHu3mMoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIBI Op-
TaHU3MOB

bY, VY

+/—

4.2

OcoOeHHOCTH CTPOCHHUSI U KU3HEIEATETbHOCTH OJHOKJICTOUYHBIX
OpraHu3MoOB. JIBMKCHHE OIHOKIECTOYHBIX OPraHHU3MOB: aMEOOHIIHOE,
KTyTHKOBOE, pecHu4YHOoe. Jluddy3us ra3oB uepe3 MOBEPXHOCTh
kiaetkn. [lutaHme opraHu3mMoB. BpiiereHHe 'y OpraHHU3MOB.

bY,VVy

+/-
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CokpaTuTenbHble BaKyOJIH. 3aluTa y OJHOKJIETOYHBIX OPraHU3MOB.
Pa3npaxuMocTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcuchbl. LlucTbl
MIPOCTENUIINX

4.3

BaKTepI/II/I, apxeu, OAHOKJICTOYHBIC FpI/I6I>I, OAHOKIJICTOYHBIC
BoZlopociH, apyrue mnpotuctbl. Cropel Oaktepuii. KosmoHuanbHbIC
OpTraHU3MBI

bY,VVY

4.4

Tkanu pactenmii. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTebHas,
NOKPOBHAsA, NPOBOJAIIAS, OCHOBHAs, MexaHumueckas. OcobeHHOCTH
CTpoeHus, (QYyHKIMH M PACHOJOXKEHHUS TKaHEW B OpraHax pacTeHHUU.
Opransl pacteHuid. BereratuBHble U reHEpPaTUBHBIE OpPraHbl PACTEHUH.
TpancnopTHeie cucTteMbl pacTeHuid. Jlpixanwe pacteHui. [lutanue
pactenuid. llormomenune BOABI, YIIIEKUCIOrO Ta3a W MUHEPAJIbHBIX
BEUIECTB pacTeHMsMU. Bbiaenenue y pacreHuil. PasnpaxumocTts u
peryJisinus y pacteHuil. Pocmosvie éewyecmea u ux sHaveHue.
JIBM>KEHHE MHOTOKJIETOUHBIX PACTEHUI: TPONU3MbI U HACTUU. 3alluTa
y MHorokierounbix pacteHuil. Kyrtukyma. CpeacrBa maccHBHOM U
XUMHYECKON 3amuThl. @uroHuuasl. Onopa tena opranu3MoB. Kapkac
pacteHui

bY, VY

4.5

TkaHM JKUBOTHBIX M  YE€JNOBEKAa. THWIBI JKUBOTHBIX  TKaHEWU:
SMUTENUANbHAS, COSTUHUTENbHAS, MbIIeYHasi, HepBHas. OCOOEHHOCTH
CcTpoeHusl, PYHKIIMN U paCIOIOKEHUs] TKaHEH B OpraHax >KUBOTHBIX H
yenoBeka. OpraHbl M CUCTEMBI OPraHOB )KMBOTHBIX. DYHKIIMHA OPraHOB
Y CUCTEM OpPraHOB

bY,VVY

+/—

4.6

MHoroxknerounble kuBOTHblE. Omnopa Tena opranu3mon. Ckener
MHOT'OKJIETOYHBIX KMBOTHBIX. Hapy KHbI 1 BHYTPEHHUN CKEJIET.
3amuTa y MHOTOKJIETOUYHBIX KUBOTHBIX. [IOKPOBBI M UX POU3BOIHBIE.
BHyTpHII010CTHOE ¥ BHYTPHUKJIETOYHOE MUILEBAPECHHUE.

TpancopT BemecTB y  KUBOTHBIX. KpoBeHOCHass cucrema
NIO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHBIE YCJIOXKHEHHSI CTPOCHHUS
KPOBEHOCHOM CHCTEMBI TO3BOHOYHBIX )KHBOTHBIX.

bY, VY
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JlpiIxanue  KMBOTHBIX.  JIpIXaHME  TIO3BOHOYHBIX  KHBOTHBIX.
JpixaTenpHas MOBEPXHOCTb. MeXaHU3M BEHTWISIIUU JETKUX Yy OTUL U
MJICKOTTUTAIOMINX. DBOJIOIMOHHOE YCIOKHEHUE CTPOEHUS JIETKUX
IMO3BOHOYHBIX JKUBOTHBIX.

[lutanue T™O3BOHOYHBIX JKUBOTHBIX. Opranbl BblaenaeHus. CBs3b
MOJOCTH Te€la C KPOBEHOCHOM M BBIACIUTEIBHOW CHCTEMAMM.
Briznenenre y mo3BOHOYHBIX )KUBOTHBIX.

Hepsuas cucrema u pedrekropHas perysius y *KUBOTHBIX. HepBHas
cucteMa u €€ oracabl. OTACabl TOJOBHOIO MO3ra IT03BOHOYHBIX
YKUBOTHBIX. DBOJIIOIIMOHHOE YCIIOKHEHHE CTPOCHUSI HEPBHOU CHUCTEMBI
y AKUBOTHBIX

4.7

Bo3HUKHOBEHNE U DBOIIOLMS COIUAIBHOIO MOBEACHUS KUBOTHBIX

Yy

Oprann3m 4yes10BeKa U €ro 310POBbE

5.1

OpraHsl ¥ CUCTEMBI OPIaHOB YEJIOBEKA.

['ymopanbHas peryiasuus ¥ HIOKPHHHAs CUCTEMa 4eloBeka. JKemessl
OSHIAOKPUHHOM CHUCTEMBI M HX TOPMOHBIL. JleWCTBUE TOPMOHOB.
B3anmocBA3b HEpPBHOM M SHIOKPUHHON cucteM. [‘mmortanamo-
runoduzapHas cucrema. Peduexc u pednexropnas ayra. besycioBabie
1 YCIIOBHBIE PEIICKCHI

bY, VY

52

3ammra opranuzMa oT Oosie3Hedl. MIMMyHHasi cucTeMa YeloBeKa.
Kierounsrii U TYMOpPJIbHBIN MMMYHUTET. Bpoxnénnsii,
npuoOpeTEHHBIN cienn(UIeCKUid UMMYHUTET. Teopus KIOHAIbHO-
cenekmusrnoco ummynumema (I1.9paux, D@.M.bepnem, C.Tonezasa).
BocnanurenbHble  OTBETBI  OpPraHuU3MOB.  Poib  8p0d#cOEHHO20
UMMYHUMema 8 pa3eumuu CUCEeMHbIX 3a001e8aHUL

bY, VY

53

KpoBeHnocHas cuctema u e€ opransl. Cepale, KpOBEHOCHBIE COCYbl U
kpoBb. Kpyru kpoBooOGparienus. Pabora cepana u e€ perymsiuus

bY,VVY

54

Hpixanue yenoBeka. JlpixatenbHas cucTeMa uelioBeKa. Perymsamus
neixanus. JpixarenpHbie 00BEMBI

bY, VvV

5.5

HI/IH_[eBapI/ITeJIBHaH CHUCTEMA YCJIOBCKa OTIIGJII:I NMUIICBAPUTCIIBHOT'O
TpaKTa. HI/IIJ_IeBapI/ITeJ'ILHBIC JKCJIC3HI.

bY, VY
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5.6

[ToxpoBs! 1 ux npousBogHbie. Opransl BeigeneHus. [louku. Ctpoenue
U (yHKIMOHUpOBaHUE HedpoHa. DUIBTpaIUs, CEKpeLuss U 00paTHOE
BCAaChIBAaHME KaK MEXaHU3Mbl pPabOThl  OPraHOB  BBIJIEJICHUS.
OO6pa3oBaHre MOYH y YeJIOBEKa

bY,VVY

+

5.7

JIBukeHue yenoBeKa: MbllieyHasi cucreMa. CKeNneTHbIe MBIIIIBI U UX
pabota. CTpoeHre 1 TUTIBI COSTUHEHUS KOCTEH

bY,VV

Teopus 3Boonuu. Paspurue :xu3nm Ha 3emuie

6.1

OpomtonmonHas teopus Y. [lapsuna. [Ipeanochiiky BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hp 1 HaydHas aestenbHocTs Y. JlapBuHa.
JBwxkymme cunsl dBomonMud  BuAoB 1o Y. JlapBunHy (BbICOKast
WHTEHCUBHOCTh  Pa3MHOXEHUs  OpPraHM3MOB,  HAaCIEICTBEHHas
W3MEHYMBOCTh, OOphOda 3a CyIIECTBOBAaHHWE, €CTECTBCHHBIA W
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne  cuHTeTHuecko  Teopun  sBomouuu  (CTD).
Heiimpanvnaa meopua 26omoyuu. Coepemennas — 380110YUOHHASA
buonoecus. 3HAUYE€HUE DBOJIOLUOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUPa

bY,VV

+/-

6.2

[omynsuus kak syneMeHTapHas equHuna sBosouuu. CospemenHvle
MemoObl OYEHKU 2eHemUyecKko2o pasHoobpazus u CmpyKmypbl
nonynayuu. V3MeHeHue reHoQOHIA MOMYNALMUA KaK dSJIEMEHTapHOE
9BOJIIOIIMOHHOE sIBJICHUE. 3aKOH FeHeTHYecKOoro paBHoBecus Jx. Xap-
v, B. Baitnbepra.

DeMeHTapHbIC bakTopsI (mBmXKyIIHE CHJTBI) 3BOJIIOIUH.
MyTtammonsslii  mporiecc. KomOwHaThBHAsT W3MEHUMBOCTH. Jlpeid
T€HOB — CIlyyaliHble HEHANpaBJieHHblE W3MEHEHHUs 4YacTOT ajuieneit
B mnonyisinusax. Oddekr ocHoBaTend. Murpanuu.  M3onsnus
HOMyJIAUI: reorpadguueckas (IpOCTpaHCTBEHHAs), OHOJIOTHMYECKast
(penponyKTHUBHAS).

EctecTBeHHbIl 0TOOp — HampapistomMil GakTop 3BoOLUA. POPMBI
€CTECTBEHHOTO otbopa: JIBIDKYTITHH, CTAOMITM3UPYIOIITHH,

bY, VY

+/-
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paspbiBaromuii (qu3pynTuBHEI). [TonoBoii oTOOP.
[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ysbTaT MHMKPO3BOJIIOLUU.
Bo3HukHOBeHHE MNpHCTIOCOONEHUH Yy opraHuzMoB. Apomopdossl u
uanoanantauuu. IIpumepsl mpucrnocobseHuid y opraHusmon. OTHO-
CUTEIILHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bug, ero xpurepun u crpykrypa. BugooOpa3oBaHue kak pesysbTaT
MHUKpO3BOIIOIMU. M3omsamus — kiroueBoil (pakrop BuaooOpa3oBaHus.
[Tyt u cnoco6bl BuAO0Opa30BaHus: ajonarpuueckoe (reorpaduuec-
Koe), CHMIATPUYECKOE (9KO0JIOrMYECKOE), «MTHOBEHHOE»
(monuruionan3anusi, ruOpuau3anys). JMTenbHOCTh SBOIIOIUOHHBIX
IPOIIECCOB.

Mexanu3mbl HOPMHUPOBAHKS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponv  s6onoyuonnoli 6uonocuu 6 paspabomke HAYUHBIX MeMOO08
coxpanenus 6uopaznoobpasusi. MUKPOIBOMIONKS ¥ KOIBOIIOLUS
[apa3uTOB U UX X031€B. MexaHu3Mbl (HOPMUPOBAHHS yCTOMUYUBOCTH K
AHTUOUOTHKAM U cTIOCOOBI OOPHOBI ¢ HEll

6.3

Metoapl M3y4YeHHS MaKpOIBOJIONMHU. [laIeoHTOIOTHYECKHE METOJIbI
u3ydeHus 3somonuu. [lepexonnsie GopMbl U GUIOTEHETHUECKUE PSABI
OpraHU3MOB.

buoreorpaduueckue MeToapl n3ydeHus 3Bomonun. CpaBHeHNE (IIOpHI
U (ayHbl MAaTEPUKOB U OCTPOBOB. buoreorpapuueckue obnactu 3emiu.
Buap-sHIEMHUKH U PETUKTHI.

OMOpPHOIIOTHYECKHE W CPaBHUTEIBHO-MOP(OIOTUIECKHE METOJIBI
U3y4YCHUSI  DBONIOUUH. [ eHemuueckue  MeXAHUsMbl  380TIOYUU
OHMO2eHe3a U NOAGNEeHUs IBOIOYUOHHBIX HOBUlecm§. | OMOJIOTUYHbIE U
aHAJIOTUYHBIC OpPTaHbl. PyTMMeHTapHbIE OpraHbl M aTaBU3MBL. Moure-
KyJISIPHO-TEHETHYECKHE, OMOXUMHYECKHE M MaTeMaTHYECKHE METOJIbI
U3Y4YEeHUS 3BONIOLUU. [ omonocuunvie 2envl. CoépemeHnnble Memoobl
NOCMPOEHUs PULO2eHeMUUECKUX 0ePesbes.

Xpomocommvie mymayuu u 360110YuUst 2eHOMOS.

OOume 3akoHOMepHOCTH (mpaBwia) sBoironmu. HeoOpatumocTth

bY,VV

+/-
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NPOLLIBIX JeT
SBONIIONMK. AJanTUBHAs panuanus. HepaBHOMEpPHOCTh TEMIIOB
9BOJIIOLUH
6.4 | HayuHble TumoTe3sl IpOUCXOXKACHUS KU3HU Ha 3emse. AOUorenes u bY, VY +/—

naHcnepMusi. /[oHayuHvle NpeoCcmasienus 0 3aAPOHCOCHUU  HCUSHU
(kpeayuonuzm). 'unore3a NOCTOSIHHOTO CAMO3apOXKACHUS KU3HU U €€
onposepxkenue omnbitamu O, Penu, JI. Cnamnanuanu, JI. [acrepa.
[IpoucxoxaeHne KU3HU U ACTPOOUOITIOTHSI.

OcHOBHBIE 9STambl HEOpraHuveckoud sBomronuu. I[lmaneraphas
(reosormyeckasi) SBOJIONMSA. XHUMHUUYECKass HBONIONUA. AOHOTCHHBIN
CUHTE3 OpraHMYeCKUX BEIIECTB U3 HeopraHmdyeckux. OMbIT
C. Munnepa ul. IOpu. OOpa3oBanue MOIMMEPOB M3 MOHOMEPOB.
KoanepBatnass rumote3a A.U. OmapuHa, rumore3a NEpBUYHOTO
oynmbona JIx. XonpgeitHa, reHeTuueckas rumnote3a [. Mémnepa.
Pubosumer  (T. Yex) u eunomesza «mupa PHK» V. [unbepma.
®dopmupoBaHre MeMOpaH U BOZHUKHOBEHUE TIPOTOKIICTKH.

Uctopust 3emnu u meroasl e€ uzydeHus. Vckomaemble OopraHHYecKue
ocraTtku. ['eoxpononorus u e€ meronsl. OTHOCUTEIbHAS U a0COTIOTHAS
reoxpoHonorusi. ['eoxpoHonoruyeckasi IiKajga: 30HBI, APbI, MEPHOBI,
SIOXH.

HauanbHbie 3Tanbl opraHudeckoi 3Bosonud. [losgBienue u 3BOTIOLNS
NEepPBbIX KIETOK. Jsontoyus memabonusma. Bosnuknosenue nepevix
akocucmem. CoepemeHuvie MUKPOOHbIE OUONIEHKU KAK AHAN02 NEPBbIX
Ha 3emne coodwecms. Cmpomamonumul. IIpOKapHOTHI U 3YKAPHUOTEHI.
[Ipoucxoxnenne SYKapHOT (cumbuoreHnes). Deonroyuonnoe
npoucxodxcoenue  eupycos.  IIpoucxoxaeHne  MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE JTambl JBOJIOLNUM  BbICHIMX pacTeHuil. (OCHOBHBIE
apomopdo3bl pactenuil. Bwixonm pactenuit Ha cymry. [losBienwue
CIIOPOBBIX pAacTeHHM W 3aBoeBaHUE MUMHU CylId. CeMeHHbIE pacTEHUS.
[IpoucxoxaeHue BETKOBBIX PACTEHUM.

OcHOBHbIE  3Tambl  3BOJIONUHM  KMBOTHOTO  Mupa. (OCHOBHBIE
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apoMop03bl KUBOTHBIX. Berockas ¢ayna. KeMOpuiickuii B3pbHIB —
MOSIBJICHUE COBPEMEHHBIX THUMOB. llepBble XOpAOBBIE KUBOTHBIE.
JKuszup B Boje. DBoOOIMS MO3BOHOUYHBIX. [Ipoucxoxknenue ampuomit
u pentwinid. IIpoucxoxkaeHue MIEKONUTAOWUX W NTUL. [lpunyun
kntouesoco  apomopgosa.  OcBoeHne  O€CNO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazBuTune xu3HU Ha 3eMJjie MO 3paM U NepuoAaM: apxeu, IpoTepo3oil,
najeo30i, Me3030#, kaliHo30i. Obwas xapakmepucmuxka Kiumama u
2eonoeuveckux npoyeccos. llosiBneHne W pacuBeT XapaKTEpPHBIX
OpPraHU3MOB. YTI€00pa30BaHHE: €r0 YCIOBUS M BIUSHUE HA Ta30BBIHA
cocTaB aTMOC(EPHI.

MaccoBbie BBIMUpPAHUSI — OSKOJOTHYECKHE KPHU3UCHI IPOIILIOTO.
[IpyurHBl M CHEACTBHUS MAaCCOBBIX BbIMUpaHUW. COBpPEMEHHBII
9KOJIOTHUECKHUI KPU3HC, €r0 0COOCHHOCTH

6.5

Paspmenst u 3amaum  aHTpomosioruu. MeTolbl  AHTPOIOJIOTHUH.
CraHOBNEHME  TPEIACTaBICHUH O  IPOUCXOXKIECHHUU  YEJIOBEKa.
CoBpeMeHHbIE HAyYHBIE TEOPHH.

CxoacTBO 4enmoBeKa C KUBOTHBIMH. CHCTEMAaTHYECKOE IOJIOKEHHE
yenoBeka. (CBHAETENbCTBA CXOJACTBA YEIOBEKA C IKUBOTHBIMHU:
CpaBHHUTETbHO-MOp(onoruueckue, MOpUOTOTHYECKUE, (PHUIUOIOTO-
Onoxumuueckue, mnopefeHueckne. OTINYUS YeIOBEeKa OT JKUBOTHBIX.
[IpsiMoxokeHNEe U KOMILUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTune
TOJIOBHOTO MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

IBwxymue cuibl  ((hakTopel) aHTPONOreHe3a: OHOJIOTUYECKHE,
counanbHble. COOTHOLIEHHE OMOJIOTMYECKUX U COLMAIbHBIX (DaKTOPOB
B QaHTPOIIOTEHE3E.

OCHOBHBIE CTAaJMM AHTPOIOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE
npeaku Joaei. YenoBeKk yMenblid, NEpBbIe W3TOTOBJICHUS OPYIHM
Tpyaa. YHenoBek MpsMOXOASIINN U NEPBbIA BBIXO JIFOJAEH 3a MPEaeiibl
Adpuku.  Yenoek  religenbOeprckuii  —  oOmMI  mpemaok
HEAaHJEPTAIbCKOTO YEJIOBEKAa W 4YeJlOBEeKa pa3yMHOro. YemoBek
HEAHJECPTAIBCKUM KaK BHJ JIFOAEH XOJIOJHOIO KiauMara. YenoBek

bY, VY
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Pa3yMHBI COBPEMEHHOTO THIA, OCHUCOBCKUL Hel08eK, OCBOEHUe
KOHMUHEeHmo8 3a npeoenamu Agpuxu.

DBOJIIOLIMS  COBPEMEHHOTO  uenoBeKa. EcTecTBeHHBI 0TOOpP B
HOMYJISAUAX YeloBeKa. MyYTAllMOHHBIA TPOLECC U TMOJIUMOPHU3M.
[MomynsaunoHHbIE BOJIHBL, Apeid TreHoB, wMurpamus u <«3pQeKT
OCHOBATEJISH» B TIOMYJISAIHSIX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckue pacel. [lonsatue o pace. bonbime pacel: eBporeonHas
(eBpasmiickas), aBCTpaJIO-HETPOUTHAS (3KBaTOpHUaIbHA),
MOHTOJIONHAs (a3MaTCKO-aMepUKaHCKast). Bpema u nymu paccenenus
yenogeka no niarweme. EQMHCTBO dYenoBedeckux pac. Hayunas
HECOCTOATENIFHOCTh ~ pacu3Ma. [IpHCHocOONICHHOCTh — YeloBeKa K
pPa3HBIM YCIOBHSM OKpYyXKaromel cpenasl. BrusiHue reorpaduueckoit
cpenpl U aperida reHoB Ha MOP(OIOTHIO U PU3HOIOTHIO YeTIOBEKa

JKOCHCTEMbI U MPHUCYLIHE HM 3aKOHOMEPHOCTH

7.1

Pa3nens! u 3agaun 3xosiorun. CBsA3b SKOJIOTUU C IPYTUMHU HAYKaMHu.
Metonet  skonoruu. IloneBsle HAOMIOACHHS. OKCIEPUMEHTHI B
9KOJIOTHH: TIPUPOJHBIE U JabopaTopHble. MoaenupoBaHye B 3KOJIOTHH.
MOHHTOPHHT OKPY’KAIOLIEH CPeabl: JIOKAJIbHbBINA, PETMOHAJIBHBIN U TJI0-
OaNbHBIH

bY,VV

+/—

7.2

Okonorndeckne  (GaKTOpbl W 3aKOHOMEPHOCTH WX  JCHCTBUS.
Knaccudukanus JKOJIOTHYECKUX (bakTopoB: abuoTuveckue,
OmoTuveckue, aHTpornoreHHble. OOMMEe 3aKOHOMEPHOCTH JICHCTBHS
skonorunueckux ¢akropoB. IlpaBuno wmunumyma (K. [lnpenrens,
10. JInbux). TonepaHTHOCTb. OJpuduoHmHbLle U CMEHOOUOHMHbLE
Op2aHUu3Mul.

Abuotnueckue daxktopsl. CBET Kak 3kojorudeckuil ¢pakrop. [eiictue
pa3HBIX  Y4YacCTKOB  COJIHEYHOTO  CHEKTpa  HAa  OPraHU3MBIL.
DKOJIOTUYECKHE TPYNIBl PAaCTeHUH W JKMBOTHBIX IO OTHOLICHHIO K
cBety. CurHanbHas poiib cBeTa. PoTonepuoan3m.

Temmeparypa kak 3koiorudeckuii gpaxrop. [eiictBue Temmneparypsl Ha
opranu3mbl.  [lOMKUIOTEpMHBIE ¥ TOMOWOTEPMHBIE  OPTaHU3MBI.
DepumepmHvle U CMmeHOmepMHble OPSAHUIMbI.

bY,VV
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BrnaxxHocTs kak skojorudeckuii gaxrop. [Ipucrnocobienus pacteHnii k
HOJJIepXKaHu0 BojgHoro Oamanca. Krnaccudukaumst pacteHuil 1o
oTHomeHNI0 K Boge. IlpucnocoOneHuss >KMBOTHBIX K HW3MEHEHHIO
BOJIHOTO PEKUMA.

Cpeabl  oOuTaHMs OpPraHM3MOB: BOJAHAs, HA3eMHO-BO3JAYyIIHAs,
MOYBEHHAs, TIyOMHHas TOANOYBEHHAs, BHYTPUOPTaHU3MEHHAs.
DU3NKO-XUMHUUYECKHE OCOOCHHOCTH Cpell OOWTaHHUS OpPTraHW3MOB.
[IpucnocobneHnss OpraHu3MoB K )KU3HU B Pa3HBIX cpefax.
buonornyeckue putmbl. BHemHUE U BHYTpeHHUE pUTMBI. CyTOUYHBIE U
TOMUYHbIE PUTMBL. [IpHCIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM
M3MEHEHUSIM yCIIOBUH JKU3HHU.

XKuznennsle ¢opmbl opranuzmoB. [loHartue o Xu3HEeHHOH (opme.
’Kuznennvle ¢GopMbl pacTeHUI: JepeBbs, KyCTapHUKHU, KyCTapHUYKH,
MHOTOJICTHUE TPaBbl, OIHOJETHHE TpaBbl. JKusHeHHble @OopMbl
JHCUBOMHBIX. 2UOPOOUOHMBL, 2e0buoHMbL, a3pobuormel. OCOOCHHOCTH
CTpOEHUs 1 00pa3a KU3HHU.

buortnueckne ¢daktopbl. Bumbpl OHOTHYECKHMX  B3aWMOJCHCTBUIA:
KOHKYPEHIIUS, XHUITHUYEeCTBO, cuMOno3 u ero (opmsl. [lapazuruswm,
KooTieparus, MYTYyalu3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxJ1eOHNUeCTBO). Hempodghuueckue 63aumooeticmeusi (monuyeckue,
¢opuuecxue, pabpuueckue). 3HaueHne OMOTUYECKUX B3aUMOICHCTBHMA
JUIST  CYIIECTBOBAHHSI OPraHM3MOB B cpene oOutanus. [IpuHImn
KOHKYPEHTHOT'O MCKJIIOUEHUS

7.3

DKOJIOTUYECKUE XapaKTepUCTHKW momynsauud. [lomynanus —Kak
Ouosornueckas cuctema. Poib HeoOHOpoOHOCmU cpedvl, huzuuecKux
bapvepos u ocobenHocmetli OuonocUU U008 6 PopMUPOBAHUU
npocmpancmeennou cmpykmypol nonyaayui. OCHOBHBIE ITOKa3aTeIN
MOMYJISIAKA:  YHCIEHHOCTh, IUIOTHOCTh, BO3pacTHasT MW  MOJIOBas
CTPYKTypa, pPOXIAAEMOCTb, MPHUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpaIus.

Dkojoryueckass CTpykTypa nomyisiuu. OLEeHKa YHUCJIEHHOCTH
nonyJaianun. JlMHaMuka monyysimuu U e€ peryisiuus. buomuueckuul

bY, VY

© 2024 denepanbHas cayx0a 1Mo HAA30PY B chepe 0Opa30BaHUS U HAYKU




Konuduxarop EI'D 2024 r.

BUOJIOI'UA, 11 kmace. 29/ 33

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

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

nomenyuan nonynayuu. Mooerupoganue OuHaAMUKYU — NONYAAYUU.
KpuBsie pocta wyucieHHoctu mnonyiasuuu. KpuBble BbDKHBAHUS.
Perynsius 4rucIeHHOCTH TOMYJISIIHA: POIb ()aKTOPOB, 3aBUCAIINX U HE
3aBUCSIIUX OT MJIOTHOCTHU. DKOJOTHYECKHE cTpaTeruu BumoB (r- u K-
CTpaTeTuH).

[Tonsatue 00 »HKoMOrmyeckod Huime Buga. Mecrtoobutanue.
Mnocomepuas mooenv sxonoeuneckou Huwu Jwc. M. Xamuuncona.
Pasmepvr sxonocuueckou nuwu. Ilomenyuanvnas u peanuzo8anHas
HUWIU.

Bun xak cucrema nmomymsiiuil. Apeanbl BUAOB. BBl U X KU3HEHHBIE
CTpaTeruy. 3aKOHOMEPHOCTH TMOBEACHHUS M MUIPAlUNA >KUBOTHBIX.
bronornyeckne MHBa3UM Yy>KEPOAHBIX BUOB

7.4

CooOmiectBa opranu3moB. buoieHos u ero ctpykrypa. CBsizu MexIy
opraHuzMamMu B OuolleHO3e. DKOCHCTeMa KakK OTKpBITas cCHCTeMa
(A.Ix. Tencnn). OyHKIMOHAIBHBIC OJIOKH OPraHU3MOB B SKOCHCTEME:
NPOAYIICHTBI, KOHCYMEHTBI, peIyleHTbl. Tpoduyeckre ypoBHHU.
Tpoduueckue nenu u cetu. AOHOTHYECKUE OIOKH dKOCUCTEM. [lousbi
u unbl 6 skocucmemax. KpyroBopor BeUIECTB M IOTOK SHEPTHH B
HKOCUCTEME.

OcHOBHBIE TOKa3aTeMM dJKOCUCTeMbl. buomacca u  mpomyKuus.
DKOJOTUYECKHE MUPAMHU/IbI UUCENT, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHU.
[lepBuuHbIe U BTOPUYHBIE CYKIIECCUU U UX NMPUUYUHBL. AHTPOIIOT€HHbIE
BO3CHUCTBUS Ha CYKIIECCHUH. Knumakcrnoe coobuecmso.
Buopa3HooOpazue U TMOJHOTa KpPyroBOpoTa BEIIECTB — OCHOBA
YCTOMUMBOCTU COOOIIECTB.

[Ipuponusie SKOCHUCTEMBI. AHTpONIOTE€HHbIE SKOCUCTEMBI.

Arposkocuctema. ArponeHo3. Paznuuusa Mexay aHTpONOr€HHBIMH U
IPUPOIHBIMH SKOCHCTEMAMH.

VYp6oskocucrembl.  OCHOBHbIE ~ KOMIIOHEHTHI  YPOOIKOCHCTEM.
Topoockas ¢gnopa u ¢payna. Cunanmponuzayus 20poOocKou ¢hayHol.
buonornueckoe u  XO34HWCTBEHHOE 3HAYCHHE AarpodKOCHUCTEM U

bY,VVY
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

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

ypOo3kocucteM.  3akonHomeprocmu  Gopmuposanusi - OCHOBHBIX
83aUMOOCUCMBUL OP2AHUZMOB 8 IKOCUCTEMAX.
Ilepenoc snepeuu u gewgecms mexcoy CMENCHbIMU IKOCUCTHEMAMU.
YCTOWYUBOCTh OpPraHU3MOB, MOMYJSIUNA U SKOCUCTEM B YCIOBHUSIX
€CTECTBEHHBIX U aHTPOMOTEHHBIX BO3JECHCTBUI

7.5

buocdepa — obmeruianerapras 000109Ka 3eMJiTd, T CYyIIECTBYET WIH
CymiecTBOBayia Ku3Hb. Yuenme B.M. Bepraackoro o Ouocdepe.
Obnactu Ouoceps! u e€ cocra. KuBoe BeriecTBo 6uochepsl U €ro
byHKUIMN.

3akOHOMEpPHOCTH  cymiecTBoBaHUs ~ Omocdepsl.  OcobeHHOCTH
Oouocdepsl Kak TII00ATBHONW 3KOCUCTEMBI. JIMHAMUYECKOe paBHOBECHE
B Omoctepe. KpyroBopoTsl BemecTB M OHMOTCOXUMHYECKHE ITUKIIBI
(yrmepopna, a3ora). PutMuuHOCTS siBIIEHHI B Onocdepe.

3onansHOCTh Onochepsl. [lonstue o 6uome. OcHogubie buoMbL cyuiu:
MYHOpa, X6OliHble Jecd, CMeWaHHble U WUPOKOIUCBEHHble Jlecd,
cmenu, CAaBaHMbl, NYCMbIHY, MPONUYEcKue Jaecd, 6blCOKO2OPbA.
Knumam, pacmumenvhwiil u scugomHulil Mup 61UOMO8 CYULU.

CtpykTtypa © (QYHKOUS JKUBBIX CHCTEM, OICHKA UX pPeCcypCHO2O0
nomenyuaia 1 6uocPepHpIx QyHKIHHA

bY,VV
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7.6

OKOJIOTMYECKHE KPU3MCHI M UX NpUYMHBL. Bo3nelicTBrue yenoBeka Ha
O6uochepy. 3arps3HeHue BoO3IyIIHOW cpeabl. OxpaHa Bo3IyXa.
3arpsi3HeHue BOJHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHne kiaumara.
AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENBHBINA U KUBOTHBIM MHUP.
OxpaHa pacTUTENBHOIO MU JKUBOTHOIO MHpa. OCHOBHBIE NPUHLUIIBI
oxpanbl npupojsl. Kpacusie kauru. Ocobo oxpaHsieMble MPUPOIHBIE
teppuropuu (OOIIT). Borannueckue cajpl 1 300JI0THYECKUE TTAPKU.
OcCHOBHBIE TNPUHIMIBI yCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA H
npuponbl. PanuoHambHOE MPUPOJONONB30BAHHE U COXpaHEHHE
OHMOJI0rMYECKOro pazHoodpasust 3emiu

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

JIMYHOCTHBIE PE3yNBTAThI OCBOCHUS OCHOBHOW 00pa30BaTENbHON MPOrpaMMBbI
oOyyaromumucs (Ha ocHoBe m3MeHEHHOTO B 2022 1. ®I'OC) oTpaxaloT rOTOBHOCTh
U CIIOCOOHOCTh O0Y4alOIIUXCsl PYKOBOJCTBOBATbCS CHOPMUPOBAHHOW BHYTpeHHEH
MO3ULUEH JTMYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAINH, ITO3UTUBHBIX BHYTPEHHUX
yOexkneHn, COOTBETCTBYIOMNX TPAJUIIOHHBIM LIEHHOCTSM POCCHIICKOTO OOIIeCTBa,
pacliipeHye XHU3HEHHOI'O OIbITa U ONbITA JESTENbHOCTH B IPOLIECCE pealu3aluu
OCHOBHBIX HalpaBJIeHUH BOCOUTATEIbHON AEATEIEHOCTH.

CopepxaHue U pe3yibTaThl BbINOIHEHUH 3aganuii EI'D cBsi3aHbl B TOM uucie
C JOCTIDKCHHEM OOYYarOmMMHUCS CIEAYIOIINX JHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON NMPOrpaMMbl Ha OCHOBE n3MeHEHHOro B 2022 r. ®I'OC.

B wactu gusuuecxozo socnumanus:

— cpOpPMHUPOBAHHOCTH 37I0POBOTO U 0E30MacCHOTO 00pa3a >KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO;

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

B wactu mpyoosoeo éocnumanusi:

— TOTOBHOCTH K TPYZY, OCO3HaHHE [ICHHOCTH MacTepCTBa, TPYHOI00HE;

— HHTEpeC K pa3in4HbIM chepaM NpoQecCHOHATbHON AeATeNbHOCTH, yMEHHE
COBEpIIaTh OCO3HAaHHBIM BHIOOp Oyaymield mnpodeccu M PeaTu30BBIBATH
COOCTBEHHBIC )KU3HEHHEIE IIIaHEI;

— TOTOBHOCTb U CIOCOOHOCTh K 00Opa3oBaHMIO U C€aMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU.

B gactu skonoeuueckozo socnumanusi:

— c(hOPMHPOBAHHOCTh  SKOJIOTHYECKOH  KYNBTYphl, TOHHMAaHHE  BIHSIHUA
COLMAIbHO-DKOHOMHYECKUX  IIPOLECCOB HAa  COCTOSHME IPUPOAHOH U
COLMANBHON CpeAbl, OCO3HAaHWE TIIOOAIBFHOTO XapakTepa JKOJIOTHUECKHX
npooieM;

— AaKTMBHOE HENpUsATHE ACHCTBUI, IPUHOCAIINX Bpe] OKpYsKatolleil cpene;

— YMEHHME TPOTHO3MPOBaTh HEONArONpPHUATHBIE OSKOJOTHYECKHE ITOCIEICTBHA
MPEeINPUHUMAEMBIX JEHCTBUNA, IPEAOTBPAIIATH UX.

B wactu npunsamus yennocmu nayuno2o noO3Hanus:

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

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

— OCO3HaHHUE IECHHOCTU HAYy4YHOH JeATeIbHOCTH.
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Jluunocmuvie pesynomamsi, obecneyusarowue aoanmayuio 00yuaue2ocs
K USMEHAIOWUMCS YCOBUAM COYUATILHOU U NPUPOOHOU CPedbl:

— CIOCOOHOCTH ICHCTBOBATH B YCIOBUSIX HEONPEAETEHHOCTH, TIOBBILIATH YPOBEHb
CBOCM KOMIIETEHTHOCTH Yepe3 IPaKTHUECKYIO [esATeIbHOCTh, B TOM 4YHCIIEe
YMEHHE YYHUThCA Y APYTHX JIIOJIE, OCO3HABaTb B COBMECTHOW JEATEIBHOCTH
HOBBIE 3HaHMS, HABBIKM U KOMIIETCHLIUH U3 OIIBITA IPYTHUX;

— HAaBBIK BBISBICHUS U CBS3BIBaHUS 00pa30B, ClIOCOOHOCTH (POPMUPOBAHUS HOBBIX
3HaHHI, B TOM YUCIIE CHOCOOHOCTH (POPMYITHUPOBAThH UICH, MOHSATHS, THIIOTE3BI
00 00BEeKTax W SBJICHHUAX, B TOM YHUCIIE paHee HE H3BECTHBIX, OCO3HABATh
JneGUIUTHl COOCTBEHHBIX 3HAHHMM M KOMIETEHTHOCTEH, NJIaHUPOBAaTh CBOE
pas3BUTHE;

— YMEHHE paclo3HaBaTh KOHKPETHBIC MPUMEPHI MOHATHS TI0 XapaKTePHBIM
[PU3HAKaM, BBIIOJHATH ONEpallid B COOTBETCTBHM C  ONpelesIeHHEM
W TPOCTESHIIMMH CBOWCTBAMH TIOHATHS, KOHKPETHU3UPOBATH IOHSITHE
MpUMepaMH, HCIONB30BaTh IOHITHE W €ro CBOWCTBA MpPU PEIICHWH 3agad
(manmee — onepupoBaTh MOHSATHSIMH), a TaKXKe OIEPUPOBaTH TEPMHHAMHU
U TIPEJICTaBICHUSIMH B 00JaCTH KOHIETIIIUH YCTOWYNBOTO PAa3BUTHS;

— YMEHHE aHANM3UPOBATh W BBUIBIATH B3aUMOCBSI3M HPUPOIBI, O0OIIECTBa
Y SKOHOMUKH;

— YMEHHME OLIEHUBATh CBOU AEHCTBHUS C YYETOM BIIMSIHUS Ha OKPY’KaIOIIyIO Cpeny,
JOCTIDKEHHSI IeNiel M MPeOJOJCHUS BBI30OBOB, BO3MOMKHBIX TIOOQIBHBIX
MOCNEACTBUM;

— CIOCOOHOCTh OOYYAIOIIMXCSA OCO3HABATh CTPECCOBYIO CHUTYAIMIO, OICHUBAThH
MIPOMCXOAAIINE U3MEHEHHUS M UX MOCJIEACTBUS;

— BOCHPUHHMATH CTPECCOBYIO CHTYAaIlUIO KaK BBI30B, TPEOYIOUINN KOHTPMED;

— OIIGHMBaTh CHUTYyallMI0 CTpecca, KOPPEKTHPOBATh MPHUHUMAEMble pEUICHHS
U JICHCTBUS,

— GOopMyIUpOBaTh U OLICHUBATb PUCKHM U MOCIEACTBUS, (OPMUPOBATH OIBIT,
YMETh HaXOAUTh MO3UTUBHOE B IPOM3OMICAIIEH CUTYallUH;

— OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE TapaHTHH ycriexa.

IIpumenurensno k ®I'OC 2012 r. MOXHO TOBOPUTH O cBsi3u 3amanuii EI'D
C IOCTIDKCHHEM JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHMS OCHOBHOH 00pa3oBaTelbHOM
MporpaMMbl  CpemHero  oOmero  oOpa3oBaHWs, OTPAKAIOIIUX  TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO M TMYHOCTHOMY CaMOOTPEICIICHHIO,
chOpPMUPOBAaHHOCTE ~ UX  MOTHMBAllMM K OOyYeHMIO M IleJIeHalpaBJIeHHOM
MMO3HABATENHHOM IESTETHHOCTH, CUCTEMBI 3HAYMMBIX COLIMATBHBIX M MEXIHIHOCTHBIX
OTHONICHUH, [EHHOCTHO-CMBICTIOBBIX YCTaHOBOK, OTPaAIOUIMX JINYHOCTHBIE
U TPaXJaHCKUE TMO3UIMH B JACATEIbHOCTH, aHTHKOPPYMIMOHHOE MHPOBO33pEHHE,
MIPaBOCO3HAHUE, SKOJIOTHUYECKYIO KYIbTYpPY, CIOCOOHOCTH CTaBHTh LEMH M CTPOHTH
JKU3HEHHBIE TUIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCHUICKOH TpaskIaHCKOU
HJCHTHYHOCTH B IMOJIUKYJIBTYPHOM COILIMYME, B TOM YHCIIE
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«4) cOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH M OOIICCTBEHHON MPAKTHKH, OCHOBAHHOTO Ha IHMAJOre
KYJIBTYp, @ TaKkKe Pa3IUYHBIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO
MecCTa B MOJIUKYIBTYPHOM MHUPE;

5) chopMHPOBAHHOCTH OCHOB CaMOpa3BUTHS u CaMOBOCITUTaHHS
B COOTBETCTBUH C OOILEYENIOBEUECKUMHU ILIEHHOCTSIMU M HJeajJaMu TPaxIaHCKOIO
o0ImIecTBa; TOTOBHOCTh U CIIOCOOHOCTH K  CAMOCTOSITETIBHOHM,  TBOPYECKOI
H OTBETCTBEHHOM IEATCIBLHOCTH; <...>

9) rOTOBHOCTH U CITIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHHIO,
Ha TPOTSHKCHUH BCeH JKU3HHM;, CO3HATENbHOE OTHOLICHHE K HENpPEPHIBHOMY
00pa3oBaHUIO KaK YCIIOBHIO YCIICIIHOW MPOQPecCHOHATBFHON U OOIIEeCTBEHHOM
HeATEebHOCTH; <...>

11) npuHsATHE W peanu3aluilo LUEHHOCTEH 340poBOro u 0Oe3omacHoOro obpasa
JKU3HH, TTOTPEOHOCTH B (PU3NIECKOM CaMOCOBEPIIEHCTBOBAHNH, 3aHATHAX CIIOPTUBHO-
03IOPOBUTENBLHOIN NIESATETBHOCTBIO, HEMpPUSATHE BPEOHBIX MPUBBIUCK: KYPEHUS,
YIOTPEOICHUSI aKOT0JIs, HAPKOTHKOB,;

12) OepexkHOe, OTBETCTBEHHOE M KOMIIETCHTHOE OTHOIICHHE K (PU3UYCCKOMY
1 TICUXOJIOTHYECKOMY 3/I0pOBBIO, KaK COOCTBEHHOMY, TaK M JIPYyTUX JIOAEH, yMEHHE
OKa3bIBaTh MEPBYIO TIOMOIIb;

13) oco3HaHHBI BBIOOp Oyaymiel npodeccud M BO3MOXKHOCTEH peau3aliu
COOCTBEHHBIX XM3HEHHBIX IUIAHOB; OTHOLIEHHE K MPO(eCcCHOHATBHON AesITeTbHOCTH
KaK BO3MOYKHOCTH y4acTHs B PEIIeHHH JIMYHBIX, OOLIECTBEHHBIX, TOCYIapCTBEHHBIX,
OOIICHAMOHATIBHBIX TIPOOJIEM;

14) cpopMHPOBAHHOCTh SKOJIOTMYECKOTO MBIIUICHUS, MOHUMAHUS BJIMSHUSA
COLMANIbHO-OKOHOMHYECKHUX MPOLECCOB Ha COCTOSHHE TNPHUPOIHOW M COLHMAIBHOM
Cpenbl; MpUOOPETEHNE OMBITA YKOJIOTO-HAPABICHHON ACATEITEHOCTI).
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