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I'ocynapcTBeHHasi HNTOrOBas aTTeCTAIUsl 0 00pa3oBaTEJbLHBIM
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Komuduxkarop

POBEPSIEMBIX TPEOOBAHUH K PE3yJIbTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl CPEAHETO 001Ero 00pa3oBaHUs
Y DJIEMEHTOB COJIEPKAHUS IS IPOBEICHUS
€MHOTr0 FOCYIapCTBEHHOI'O DK3aMeHa
no bBUOJIOT' N

MIO/ITOTOBJICH (pe/iepaTbHBIM TOCYIapCTBEHHBIM OIOKETHBIM
Hay4YHBIM YUpEXKICHUEM
«DEJEPAJIbHBI UHCTUTY T MEJATOIr' MYECKHUX U3MEPEHUIA»

Komudukarop EI'D 2027 r. BUOJIOT'UA, 11 knace. 2/23

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

Komudukarop cocTaBneH Ha OCHOBE (eAepanbHOr0 TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHIApTa cpeaHero obmero obpazoBanus (mamee — OTOC)
(mpuka3 MunncrepcTBa mpocBemenns Poccuiickoit denepanuu or 12.08.2022
Ne 732  «O BHeceHuu u3MeHEHMH B  (denepanbHbll  rocynapCTBEHHBIH
o0pa3oBaTebHBI CTaHAAPT CpeAHEro oO0Iero oOpa3oBaHHS, YTBEPKIEHHBIN
npuka3oM MuHHCTepcTBa oOOpasoBaHMS W Hayku Poccuiickoit ®Deneparun
ot 17.05.2012 Ne 413») u denepansHOil 00pa30BaTEIBHON IPOrPaMMEI CPEITHETO
obmero oOpazoBaHust (mpuka3 MuHHCTEpCTBa IpocBelieHus Poccuiickoi
Oenepannn - ot 18.05.2023  Ne 371  «O6  yrBepxkaeHun  QenepanbHOU
00pa30BaTebHOM IPOrpaMMBbl CpEIHEro obmero o0pa3oBaHUN
(c U3MEHEHUAMH)).

KoaudukaTop coCTOUT U3 TPEX pas/iesios':

— pasgen 1. «I[lepeyerp npoBepseMbIX TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOH 00pa30BaTeNbHON NPOTpPaMMBI CPEJHEro oO0mero oOpa3oBaHHs
10 OMOJIOT U,

— pasgen 2. «IlepeueHp 371EMEHTOB COMEp:KAHUA, MPOBEPSEMBIX HA €AUHOM
roCyapCTBEHHOM dK3aMeHe MO OHOIOTHNY;

— pasgen 3. «OtpakeHHE B COAEPKAHUH KOHTPONBHBIX H3MEPHUTEIBHBIX
MaTepHaoB JIMIHOCTHBIX pe3yIbTaToB OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBbl CPEAHETO 0OLIEro 00pa3OBaHUm.

B xommduxatop He BKIIOYEHBI TpeOOBaHMSA K pe3yNbTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHOIl IporpaMMbl CpegHero oomero oOpa3oBaHHsA
M DJEMCHTHl COJEpIKaHMs, JOCTHKEHHE KOTOPBIX HE MOXET OBITh NPOBEPEHO
B paMKax TOCYJapCTBEHHOI NUTOTOBOH aTTECTAIHH.

! Marepuansr pasgeno 1 u 2 BKIIOYEHBI B (hefepaibHYIO 0GPa3OBAaTEIBHYIO MPOIPAMMY CPEIHEr0 OBIIEro
obpasoBanus (npruka3 MuHHCTEpCTBa TpocBelenus Poccuniickoit Menepannn ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHUH B HEKOTOphle IpHKasel MuHHcTepcTBa npocBemenns Poccuiickoit ®enepanyn, kacaronmecs
(enepanbHBIX 00pa30BaTENBHBIX MPOrPaMM HAYaJIbHOTO OOLIEro 0Opa3oBaHMs, OCHOBHOTrO 00IIero oOpa3oBaHMs
U CpeJIHero o01ero oopa3oBaHus»).
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Komudukarop EI'D 2027 r. BUOJIOT' YA, 11 knace. 3/23
Paznean 1. [lepeyennb npoBepsieMbIX TPeOGOBaHUH K pe3yJIbTaTaM 0CBOEHMSI
OCHOBHOJ 00pa30BaTe/IbHOM POrPAMMbI
cpeaHero odero oopazosanus no BUOJIOI'NMU

B rtabmmme 1 npumBenéH  mepedeHb  NPOBEpSAEMBIX  TpeOOBaHWI
K METaIpeMETHBIM pe3yJIbTaTaM OCBOCHHS OCHOBHON 00pa30BaTENIbHON MPOTrpaMMbl
cpenHero obmero o6pa3oBaHUs, COCTaBICHHBIN Ha ocHOBE 1. § DI'OC.

Tabauya 1

Komuduxarop EI'D 2027 r.

BUOJIOT U, 11 kmace. 4/23

Kox
NpoBepsieMoro
TpeOOBaAHMSA

IIpoBepsieMble TPeGOBaAHMS K METANPEIMETHBIM Pe3yJIbTAaTaM OCBOEHUS
OCHOBHOIi 00pa30BaTeIbHOI NPOrpaMMBbI CpeIHero 041ero oopa3oBanus

1.3

Paboma c ungpopmavueii

1.3.1

Brnaners HaBbIKamu moydeHHs HHGOPMAlMd U3 HCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOATENIBHO OCYILECTBIIATh IOMCK, AaHaIM3, CHCTEMAaTU3aLUI0 M HMHTEp-
nperanuio HHGOPMALMK pa3IMYHbIX BUAOB M ()OPM IpECTaBICHHS

Co31aBaTh TEKCTHI B pa3IN4HbIX GopMaTax ¢ yuéToM Ha3HauYeHHst MH(YOPMALIUH U Lie-
JIEBOH ayIMTOpPHY, BBIOMpAst ONTUMAJIBHYIO (hOpMy IIpeICTABICHUS] M BU3yJIH3aLlHN

Kon IIpoBepsieMble TpeGOBaHUS K MeTaNPeAMETHBIM Pe3yJIbTaTaM 0CBOEHUs
MpoBepPsIeMoro OCHOBHO¥ 00pa30BaTeIbHON MPOrPaMMBbI CPe/IHEro 00111ero 00pa3oBaHus
TpedoBaHUsI

OHCHI/IBaTL JOCTOBEPHOCTD, JIETUTUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBHUE TpaBo-
BbIM 1 MOPAJIbHO-3THYICCKUM HOpMaM

1 ITo3naBaTeabHblie YY1

1.1 bazosvie nozuueckue oeiicmeus

1.1.1 VceraHaBIMBaTh CyLIECTBEHHBIH NMPU3HAK WM OCHOBAHMS I CPaBHEHMS, KIac-
cudukayu u 06001IeHUsS

Vcnonp3oBaTh cpeicTBa HH(POPMAILMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOIUM
B PEIICHNN KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AalIMOHHBIX 3a1a4 C Co0JTI0-
JIeHHeM TpeOOBaHUK APrOHOMHKH, TEXHHKH OC30IIaCHOCTH, TMTHEHEBI, pecypcoche-
PEXeHHUs, IPAaBOBBIX U ATHYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€30MacHOCTH

BoIsBIsITh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pACCMATPUBACMBIX SBJICHUAX

Biazerp HaBBIKAMH paclO3HABaHUs M 3alUThl MHGOPMALKHU, HHPOPMALMOHHOM
0€30MaCHOCTH JTUYHOCTH

CamocrosTensHO GOpMyJIMpPOBaTh M aKTyalH3UPOBATh MPOOJIEMy, pacCMaTpHBaTh
€€ BCECTOPOHHE;

OIIPEeNeIATh IENN IEATENbHOCTH, 3a/laBaTh IapaMeTpbl M KPUTEPHU HX JOCTH-
JKECHHS

Kommynukatusubie YY ]I

Obwenue

OcymiecTBIsATh KOMMYHHKAIMU BO BceX cepax :KU3HN;
BJIAJICTh PA3IMIHBIMH CrIocO0aMM OOLICHHUS U B3aUMOJCHCTBHUS

1.1.4 Bnocurs KOPPEKTUBBI B ACATECIBHOCTb, OLECHHUBATH COOTBETCTBHUC PE3YJIHTATOB
LEJIsIM, OLICHUBATh PUCKU MOCJIEICTBHIA NCATEIBHOCTH

Pa3BEpHYTO M JTOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIOJIB30BAHUEM SI3BIKO-
BBIX CPE/ICTB

1.1.5 Pa3BuBaTh KpeaTHBHOE MBILIICHUE NIPU PELICHUH KU3HEHHBIX IIPo0IeM

ApryMeHTHPOBaHHO BECTH JIHAJIOT

1.2 bazosvie uccnedosamenvckue oeiicmeusn

PeryasituBabie YV /I

1.2.1 BitazieTs HaBBIKAMH y4eOHO-MCCIEOBATENECKON H POSKTHOM JEsTENbHOCTH, Ha-
BBIKAMHU pa3peLIeHus mpodiaeM

Cam oop2anu3ayuin

1.2.2 OBnasieHne BUAAMH JESATENBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHUS, €ro HHTEep-
MpeTalnuy, IpeoOpa30BaHUI0 U NPHMCHCHUIO B PAa3IMYHBIX yYEOHBIX CHTYaLUsX,
B TOM YHCIIE IPU CO3/IaHMHU Y4EOHBIX M COLMATBHBIX IIPOSKTOB

CaMOCTOSATENEHO OCYIIECTBIISTh NO3HABATENBHYIO JIEATEIbHOCTD, BBISBISTH MPO-
Onembl, CTaBUTh M (DOPMYJIHMPOBATH COOCTBEHHBIE 3afadyd B 0Opa30BaTENILHON
JeATENbHOCTH M XKU3HECHHBIX CUTYaIHSX;

J1aBaTh OLICHKY HOBBIM CHUTYaLHsIM

1.2.3 @dopMupoBaHNEe HAYYHOTO THIIA MBIIUICHUS, BIaJCHHE HAyYHOH TEPMHHOJIOTHEH,
KITFOYEBBIMH TTOHATUSIMU U METOJAMH

1.24 BEIABIATE IPUYNHHO-CIIEICTBEHHBIE CBA3U U aKTyalM3UPOBATh 3a1a4y, BBIBUIaTh
TUIIOTE3Y €€ PEIIEHHUS, HAXOAUTh apIyMEHTBI JJIsl JOKA3aTeNIbCTBA CBOMX yTBEPXK-
JICHUH, 33/1aBaTh IapaMETPhl U KPUTEPHUH PEILICHUS

1.2.5 AHanu3upoBaTh IOJYYCHHBIC B XOJE PEIICHUS 3ala4d PEe3yJIbTaThl, KPUTHYECKH
OILICHUBATh MX JOCTOBEPHOCTD, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBHAX

CaMOCTOSITENIPHO COCTAaBIATh IUIAH PEIICHUS MPOOJIEMBI C y4ETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUTCHUIT;

JieIaTh OCO3HAHHBIH BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 pe-
IICHUE;

OLIEHUBATh IPHOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (HOPMUPOBAHUIO U INPOSBICHUIO IIMPOKOH PYIUIMH B PAa3HBIX
o0JsacTaX 3HaHUH

1.2.6 VYMeTh TNepeHOCHTh 3HAHHS B II03HABATEIBHYIO M IPAKTHYECKYIO 00nacTu
JKU3HCACATCIBHOCTH,

YMETh HHTETPHPOBATh 3HAHUS M3 Pa3HbIX IPEAMETHBIX 00JIacTei;

OCYIIECTBIISITh LEJCHANPABICHHBIA MOMCK IIEPEeHOCA CPEICTB M CIIOCOOOB Meii-
CTBUSI B MPO(hECCHOHAIBHYIO CPEy

3.2

Camoxonumponn

3.2.1

Z[aBaTL OLICHKY HOBBIM CHUTYyalllsIM, BHOCHUTb KOPPCKTUBBI B OE€ATCIIBHOCTD,
OLECHHUBATH COOTBETCTBUEC PE3YJILTATOB LEIISIM

1.2.7 CrocoOHOCTE M TOTOBHOCTh K CaMOCTOSITENBHOMY IOHCKY METOJOB PEIICHHS
MIPAKTUYECKHUX 33134, IPUMEHCHUIO PA3JINYHBIX METOIOB IO3HAHMUS,

CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3aJadd B 00pa30BATEIBHOI JESATEIIb-
HOCTH Y KM3HEHHBIX CUTyalUsX;

CTaBHUTh NPOOJIEMBI U 33/1a4H, JOIYCKAIOIHE albTePHATHBHBIC PEILICHHS;
BBIIBHTaTh HOBBIE UJIEH, IIPEIaraTh OPUTHHAIBHBIC NOAXObI U PEILICHNUS;
pa3pabaTbiBaTh IUIAH pEIICHUS MPOOJIEMBI C ydYETOM aHaldW3a HMMEIOIIUXCS
MaTepHalIbHbIX 1 HeMaTepHaJIbHBIX PECYPCOB

322

Bnasets HaBBIKAMH I1103HABATENBHON pedeKCHH KaK OCO3HAHHs COBEpIIAEMBIX
JIEHCTBHIA ¥ MBICITUTEIIBHBIX TIPOLIECCOB, UX PE3yJIbTATOB M OCHOBAHMIA;
UCHOIb30BaTh NPUEMBI pedIEeKCHH I OLIEHKH CHUTyalluH, BbIOOpa BEPHOTrO
peleHHs;

YMETb OIICHMBAaTh PUCKH M CBOCBPEMEHHO NPUHUMATh PEICHHUS 110 UX CHHKEHUIO

© 2027 denepanbHast ciyxba 1o Hag30py B cdhepe 00pa3oBaHus U HAYKH

3.3

OMONMOHANBHBIA MHTEIIEKT, MPEANONaralomui copMUPOBAaHHOCT: CaAMOpETy-
JIMPOBAHMS, BKIIIOYAIOLIEr0 CAMOKOHTPOIIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD
3a CBOE INOBEJICHHUE, CIIOCOOHOCTh aJaNTHPOBAThCS K SMOLUOHAIBHBIM H3MCHE-
HUSIM 1 TIPOSIBIIATH THOKOCTB, OBITH OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHBAIWH,
BKJIIOYAIOLICH CTPEMJICHHE K JOCTHXKCHHIO LEIH M YCIEXy, ONTUMHU3M, HHH-
[IMaTHBHOCTb, YMEHHE JICHCTBOBATh, HCXO/IS U3 CBOMX BO3MOXKHOCTEH

© 2027 denepanbHast ciryx0a 1Mo Hag30py B chepe 0Opa3oBaHus U HAYKH




Komudukarop EI'D 2027 r.

BUOJIOI'UA, 11 knace.  5/23

B Tabnune 2 mpuBeASH MepedyeHb MPOBEPSIEMBIX TPEOOBAHUN K MPEIMETHBIM
pe3ynbTaTaM OCBOCHHS OCHOBHOW 00Pa30BaTENIbHOW MPOrpaMMbI CPEAHEro OOIIEro
o0Opa3oBaHus, cocTaBlieHHBIH Ha ocHOBe 1. 9.14 ®T'OC. TIposepsiembie TpeOOBaHUS

K TMPEAMETHBIM peE3yjibTaTaM COOTHECCHBI

(n3 TaOmHIE 1).

C METAaIPEAMETHBIMU  PE3YyJIbTaTaMU

Tabauya 2

Komuduxarop EI'D 2027 r.

BUOJIOI'UA, 11 knace.  6/23

Kon npose-
psieMoro
Tpedo-
BaHMsI

IIposepsieMble TpeGOBaHUS K MPEAMETHBIM pe-
3yJ1bTATaM OCBOEHHUSI OCHOBHOIi 00pa3oBaTelib-
HOM MPOrpaMMbl CpeiHero o01ero od0pa3oBaHus
Ha ocHOBe PI'OC

YpoBeHb
NpeIMeTHbIX
TpedoBaHMit

Droc

Mera-
npeaMeTHbIH
pe3yabTar

Koa npose-
psieMoro
Tpedo-
BaHUA

IIposepsieMble TpeGOBaHUS K MPEAMETHBIM pe-
3yJIbTaTaM 0CBOCHHUS OCHOBHOII 00pa3oBaTelib-
HOIi IporpamMMBbl cpeJHero oduero 0opa3oBaHus
Ha ocHOBe PI'OC

YpoBenb
TNPeIMETHBIX
TpedoBaHMii

Droc

Merta-
NpeAMeTHBIH
pe3yJabTar

1

Cepopmuposannocms 3nanuii 0 mecme u ponu
Ouon02uU B CUCTEME CCTECTBEHHBIX HaykK, B (op-
MHPOBAaHHU COBPEMEHHOIl €CTECTBEHHOHAYYHOMI
KapTHHBI MHpa, B MO3HAHUM 3aKOHOB IIPHPOABI U
pEeIIEHNN JXU3HCHHO Ba)XHBIX COLMAJIBHO-3THYECC-
KHX, SKOHOMHYECKHX, BKOJOTMYECKHX IIpoOieM
4elioBeYeCTBa, a TAKKE B DEIICHHH BOIPOCOB
PALMOHAIBHOTO TIPUPOJIONONL30BAHUS, B (HOPMH-
POBAaHMH IIEHHOCTHOTO OTHOLICHUS K IIPUPoOJeE, 00-
IIECTBY, YETOBEKY; O BKJIaJe POCCHHCKHX H 3apy-
OEXHBIX YUEHBIX — OMOJIOrOB B Pa3BUTHE OMOIOTUM

bY, VY

MIT1.1;1.2;
1.3;2.1;3.1; 3.2

Bnaoenue cucmemoii 3nanuit 06 0CHO8HbIX Me-
mooax Hayynozo nO3HanUs, UCTIONB3yEeMBIX B OHO-
JIOTHYECKUX HCCIICJOBAHUSAX JKHUBBIX  OOBEKTOB
1 DKOCHUCTeM (OIHCaHHue, U3MEpeHHue, MpOBEICHUE
HAOIIONICHHIT); CIOCOOAMH BBISIBJICHUSI M OLICHKH
AHTPOIOT€HHBIX H3MEHEHUH B IIPHPOJIE.

VYMeHHe BBIIBHIaTh THUIIOTE3bI, IMPOBEPATH HX
IKCIEPUMEHTABHBIMU  CPENCTBAMH, (OPMYIHPYSI
[eNIb MCCIEOBaHUs, aHAIU3UPOBATh ITOTyYEHHBIC
pe3yIbTaThl U IeaTh BHIBOBI.

BrisiBneHnE 3aBHCHMOCTH MEXIY HCCIIELYEMBIMHU
BEJINYMHAMY, OOBSCHEHUE IOJYYCHHBIX Pe3yJIbTa-
TOB U (OPMYIHpPOBAHHE BBIBOAOB C HCIOJIB30Ba-
HHUEM Hay4HBIX TIOHATHUI1, TEOPHIi ¥ 3aKOHOB

bY,VV

MM 1.1; 1.2;
1.3;2.1;3.1;3.2

ctBeHHocTH T. Moprana, 3akoH 3apOJBIIICBOTO
cxoxacrBa K. bapa, sBomonuonnas teopust Y. Jap-
BUHA, CHHTETHYECKas TEOPHs 3BOIIOLHHU, TEOpPHs
anTtponoreHesa Y. Jlappuna; Teopus GuoreoreHosa
B.H. Cyxkauépa; yuenust H.1. BaBunosa — o neHTpax
MHOTo0oOpa3ust M HPOUCXOXKACHHUS KYJIbTYyPHBIX
pactennii, A.H. CeBepiioBa — 0 MyTsX U Hampasie-
HusIx sBouonnn, B.U. Bepnazckoro — o 6uocdepe);
3aKOHBI (€AMHOOOPA3Usi OTOMKOB IIEPBOTO IMOKO-
JICHUA, PaCIICIUICHUS MIPU3HAKOB, HE3aBUCUMOI'O
HaclleJoBaHUsT Npu3HaKoB . MeHnens; cLeIuieH-
HOTO HACJIE/[IOBaHWsA TIPU3HAKOB M HAPYLICHUS
cruemieHnst reHoB T. MopraHa; TrOMOJIOTHYECKHX
psanoB B HaciencTBeHHOM u3menuuBoctu H.U. Ba-
BWJIOBA; TeHETHYeckoro pasHoBecus Jx. Xapam
u B. Baitu6epra; 3apogsimesoro cxozactsa K. bapa;
ouoreneruueckuii 3akon . I'ekkensi, @. Miomepa);
NPUHIUNBI  (YUCTOTHI TaMeT, KOMIUIEMEHTap-
HOCTH);

npaBmwia (Muaumyma fO. JInbuxa, sxonorudeckoit
MTUPAaMUIBI 9UCEN, OMOMACCHl U SHEPTHH);
runote3bl (koauepBatHoid AWM. Onapuna, nepBud-
Horo Oynbona k. XomaeitHa,  MuKpocdep
C. ®okca, pubozuma T. Yek)

Ymenue enademv cucmemoit oOuonozuvecKux
3HAHUIL, KOTOPAs BKIIIOYACT:

OCHOBOMOJIATal0IINe OHOJIOTHYeCKHe TePMHHBI
M NMOHATHA (KU3HB, KJIETKa, TKaHb, OpraH, opra-
HU3M, BHJ, IONMYJIAIMs, SKOCHCTEMa, OHOLEHO3,
ouocepa; MeTaboNU3M, TOMEOCTas, KICTOUYHBIH
HMMYHHTET, OnocHHTe3 Oeika, GHOMOINMEpSI, JHC-
KPETHOCTh, CaMOpETYJISIHs, CaMOBOCIPOM3BEe-
HHE, HACJIeACTBEHHOCTh, W3MEHUYHBOCTH, JHEPro-
3aBHCHUMOCTb, POCT U Pa3BUTHE);

OHMOJIOTHYECKHE TEeOPHH: KICTOYHAs  TEOpHs
T. llIBanna, M. IlInelinena, P. BupxoBa; kioHasb-
HO-CEJIEKTUBHOTO HMMYHUTETa I1. Opnux,
MN.M. Me4yHuKOBa, XpPOMOCOMHAasl TEOpHs Hacjell-

vy

MIT 1.1.1; 1.1.2;
1.2.2;1.2.3;
1.3.1; 1.3.3; 2.1;
3.1.1

Ymenue peuiams 110UCKOBBIE OUON0ZUYECKUE 300a-
Yu; GbIAGIANMY NPUYUHHO-CIICOCHBEHHbIE C6A3U Me-
Iy HCCICTyEMBIMH OHOJOTHYECKHMH OOBEKTaMH,
MIPOLIECCaMU ¥ SIBJICHUSIMH; J€NaTh BBIBOIBI H IIPO-
THO3BI HA OCHOBAHWH TIOJTYYCHHBIX PE3yJIbTATOB;
cocmagnAmy reHOTUNNYECKIE CXEMbI CKPEIIUBAHUS
JUIL  Pa3sHbIX THIIOB HACICIOBAHUS IPU3HAKOB
Y OPraHH3MOB, COCTAaBIISATE CXEMbI IEPEHOCa BEIECTB
¥ SHEPruH B dKOCHCTeMax (1MW MHUTAHMS, TUIIECBbIC
cety)

bY,VV

MM 1.1; 1.2;
2.1;3.1;3.2

Ymenue ycmanaenusamv 63aumoceasu MeKIy
CTPOCHHEM M (QYHKLIUSIMH: OPraHOHWJOB, KIETOK
pa3HbIX TKaHEeH, OpraHaMH M CHCTEMaMH OPraHOB
Y pacTeHHil, ’KMBOTHBIX M YEJIOBEKa; MEX/Iy dTara-
MM OOMEHa BEIIECTB; JTalaMU KJIETOYHOTO LUK
Y KM3HCHHBIX I[IMKJIOB  OPraHWU3MOB; 3TalaMH
9MOPHOHABHOTO PA3BUTHS; TEHOTHIOM U (heHO-
TAOOM, (EHOTUIIOM W (haKTOpaMu cpelbl OOuTa-
HHS; IPOLIECCAMH IBOJIIOLMY; IBHKYIIUMHU CHIIAMU
AHTpPOIIOreHEe3a; KOMIIOHEHTaMH pa3JIUYHbIX 3KO-
CHCTEM M IPHCIIOCOOJICHUSIMU K HUM OpPraHU3MOB

vy

MIT1.1.1;1.1.2;
1.3.1;2.1; 3.1
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Komudukarop EI'D 2027 r.

BUOJIOrn, 1

1 kmacc. 7/23

Kon npose-
psieMoro
Tpedo-
BaHMsI

IIposepsieMbie TpeGOBaHUS K MPEAMETHBIM pe-
3yJbTAaTaM OCBOEHHUSI OCHOBHOIi 00pa3oBaTelib-
HOM MPOrpaMmbl cpeiHero oouero od0pa3oBaHus
Ha ocHOBe PI'OC

YpoBeHb
NpeIMeTHbIX
TpedoBaHMit

oroc

Mera-
npeaMeTHbIH
pe3yabTar

6

Ymenue evioensms cywiecmeennvie npusnaxu:
CTPOEHHUS BUPYCOB, KJIETOK IIPOKAPHOT U SYKapHOT;
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB,
BUJIOB, OMOT€OLIEHO30B, IKOCHCTEM U OHochepsr;
CTPOEHUs. OPTaHOB M CUCTEM OpPraHOB PACTEHHIA,
JKUBOTHBIX, YEJIOBEKA; IPOLECCOB >KU3HCICATEIIb-
HOCTH, INPOTEKAIOI[MX B OPraHM3Max pPacTCHHIL,
JKUBOTHBIX M 9eJIOBEKa;

OHOJIOTMYECKUX IIPOIECCOB: OOMEHa BEIIECTB
(meTabonmu3M), HHPOPMALIHU U NTPEBPAILCHUS JHEP-
ruu, OpoXKeHHs, aBTOTPO(HOrO U reTepoTpodHOro
THUIIOB IIUTAHUs, (i)OTOCl/IHTC3a U XEMOCHHTE3a,
MHTO3a, Meifo3a, rameTorcHesa, 3MOpHOreHe3a,
HOCTIMOPHOHATIPHOTO  PAa3BHTUS, Pa3MHOXKCHHUS,
UHIUBHAYaTbHOTO PAa3BUTHA OpraHW3Ma (OH-
TOTeHe3a), B3aUMOJACHCTBHS T'CHOB, TETEPO3HCa;
JIEWCTBUH  HMCKYCCTBEHHOro otTOopa, crabuim-
3UPYIOLIEro, IBUKYILIEr0 U Pa3pbIBAIOLIErO €cTec-
TBEHHOI'0 O0TOOpa; aJIONATPHYECKOIO U CHM-
HAaTPUYECKOTO BHUA000PA30BAHNSA; BIUSHUS [IBU-
XKYIIUX CHJI SBOJIIOIUH Ha TeHOMOHH MOMYIIAIHH;
HPHUCTIOCOOJICHHOCTH ~ OpPraHM3MOB K cpene
O6I/ITaHI/l$[, YepeaoBaHUA HanpaBne}mﬁ 3BOJIIOINH,
KpyroBOpOTa BELIECTB M IMOTOKA DHEPrUH B KO-
cucTeMax

bY,VV

MII 1.1.1; 1.1.2;
13.1;1.3.3; 2.1

Komuduxarop EI'D 2027 r. BUOJIOT'UA, 11 knace. 8/23
Kon npose-| IlpoBepsieMble TpeGOBaHNS K MPeIMETHBIM pe- YpoBeHb Mera-
psieMoro | 3yJbTaTaM OCBOeHHUsI OCHOBHOI 00pa3oBaTeib- NpeIMEeTHbIX npeAMeTHBII
Tpedo- HOM MPOrpaMMbl cpeiHero o01ero o0pa3oBaHus | TpedoBaHMil pe3yiabTaTt
BaHHUS Ha ocHOBe PI'OC Droc
8 Ymenue ucnonv3oeamsy COOTBETCTBYIOIIHE ap- Yy MII 1.1.1; 1.1.2;
TYMEHTBI, OUOJIOTUYECKYI0 TEPMHHOJOTHIO U CHM- 1.1.5; 1.2.3;
BOJIUKY JUIS JOKa3aTelIbCTBa POJCTBA OPraHM3MOB 1.3.1; 1.3.3; 2.1;
Pa3sHBIX CHUCTEMAaTHUYECKUX TPYMI; B3aUMOCBSI3H 3.1
OpraHM3MOB M  Ccpeibl OOMTaHWs; €AWHCTBA
YEIOBEYECKHX pac; HEOOXOAMMOCTH 310POBOTO
obpasa XM3HH, COXpaHEHHs Pa3HOOOpa3us BHIOB
U 9KOCHCTEM KaK YCJIOBUS  COCYIIECTBOBAHUS
TIPUPOBI M YEJIOBEUECTBA
9 Ymenue Kpumuuecku oyenusamov ungopmayuro bBY MII 1.3; 2.1

OuoN02UUECKO20 COOEPICAHUA; UHTEPIIPETUPOBATE
9TUYECKUE ACTIEKThl COBPEMEHHBIX HCCIIEI0BaHUM
B OMOJIOrMH, MEJULIUHE, OMOTEXHOJIOIHH; paccMaT-
puBaTh TIOOANBHBIE 3KOJIOTHYECKHE IMPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOLICHHIO
K HUM COOCTBEHHYIO MIO3HINIO

Cdhopmuposannocme ymenus @vloensams CyImecT-
BCHHBIC IPU3HAKUM BHPYCOB, KIJIETOK IIPOKAPHOT
1 9YKapHOT; OJHOKJICTOYHBIX ¥ MHOT'OKJICTOYHBIX
OpraHW3MOB, BHJIOB, OHOTEOLIEHO30B M KOCHCTEM;
0COOCHHOCTH NPOLECCOB OOMEHa BEIIECTB M IIpe-
BpalllcHUsl JHEPrHH B KIeTKe, (oTocuHTe3a,
IUIACTHYECKOTO W DHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OILIOAOTBOPEHHS,
Pa3BUTHS M PA3MHOXKEHHUS, MHIUBUIYAIBHOIO Pas-
BUTHA oOpraHm3Ma (OHTOreHe3a), OOpbOBI 3a
CYILECTBOBAHHE, ECTECTBEHHOTO O0TOOpa, BHIO-
o0pa3oBaHus, IPHUCIOCOOICHHOCTH OPraHU3MOB
Kcpene — OOMTAaHMS,  BIMSHHS ~ KOMIIOHGHTOB
9KOCHCTEM, aHTPOMOTCHHBIX HM3MCHEHHH B 3KO-
CHCTEMax CBOECH MECTHOCTH, KPYTOBOPOTa BEIIECTB
U [peBpalleHus SHEPTrUu B 6rochepe

BY, VY

MIT1.1.1;1.1.2;
1.3.1; 1.3.3; 2.1
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Komudukarop EI'D 2027 r. BUOJIOT' U, 11 kmace. 9/23

Paznen 2. IlepedyeHb 371eMeHTOB COiCPKAHNS, IPOBEPsSeMbIX HA €IHHOM
rocyaapcTBeHHoM 3k3amerne no BUOJOTUA

B Ttabmuue 3 npuBenéH mepedeHb NPOBEPSIEMBIX 3JIEMEHTOB COJEpPXKaHUS,
COCTaBJICHHBII Ha OCHOBe (enepanbHONl 00pa3oBaTEIBLHONW MPOTPAMMBI CPEIHErO
obrrero oOpa3oBaHus IO OUOJIOTHH.

Tabauya 3

Komuduxarop EI'D 2027 r.

BUOJIOT' M, 11 kmace.  10/23

Kox

IIpoBepsieMblii 3J1eMEHT coAepKaHUA

Yposennb
NPOrpamMMbl

Kon IIpoBepsieMblii 3J1eMEHT coAepKaHUA Yposennb
NPOrpamMMbl

1 Buosorust kak HayKa. JKuBble cCUCTEMBI H HX H3yueHue

1.1 | CoBpemeHHas: OHONIOTHS — KOMIUIEKCHAsI HayKa. bromornyeckne HayKu BY, VY’
U n3ydaeMble UMy rpobsieMsl. OyHIaMEHTAbHBIC, TIPUKITAAHBIC H TI0-
HCKOBBIC HAay4HbIC HCCIICJOBAHHS B OMOIOTHH.

3HaueHue Ounomoruu B (DOPMHUPOBAHHU COBPEMEHHOW €CTECTBCHHO-
Hay4HOH KapTuHbl Mupa. IIpodeccun, csi3anHble ¢ Ouosoruei. 3Ha-
4yeHHue OMOJIOTUM B MPAKTHYECKOM JCATENbHOCTH YeIOBeKa: MEAULIHHE,
CEJILCKOM XO035HICTBE, MPOMBIILICHHOCTH, OXpaHe IIPUPOJIBL

1.2 | XXuBble cHCTEMBI Kak MpeaMeT u3ydeHus: ononoruu. CBOMCTBA )KUBBIX BY, VY
CHCTEM: €IWHCTBO XMMHYECKOTO COCTaBa, IWCKPETHOCTh M IIEJIOCT-
HOCTb, CIOXHOCTb W YHOPSOOYEHHOCTH CTPYKTYPHI, OTKPBITOCTb,
CaMOOpraHu3alus, CaMOBOCIPOM3BEACHHE, pPa3ApaKUMOCTh, H3MEH-
YHBOCTB, POCT M Pa3BUTHE.

YpOBHU OpraHu3alMy >KHUBBIX CHUCTEM: MOJEKYJSPHBIM, KIETOYHBIH,
TKAHEBBIH, OpraHW3MEHHBIH, IOIYJISIIIHOHHO-BUIOBOH, KOCHCTEMHBIH
(buoreoueHoTnyeckuit), OumoctepHslil. IIpomeccsl, mpoucxoasIINe
B JKUBBIX cucteMax. OCHOBHbIE NpU3HaKH xuBoro. JKn3Hp kak ¢opma
CYLIECTBOBaHHUS MATEPHU

buonorndeckne monuMepsl. bemkn. AMUHOKHCIOTHBIN COCTaB OETKOB.
Crpyktypsl OenkoBoii Mosekyibl. IlepBuuHast cTpykrypa Oenka, me-
NTUAHAs CBsA3b. BTopu4Has, TpeTWyHas, 4YETBEPTHYHAS CTPYKTYpBIL.
Jenarypanus. CsoiictBa 6enkoB. Knaccugukanus 6enxos. buonoru-
Yyeckue QyHKIUH OEKOB.

VYrneBoxsl. MoHOCaxapubl, JHCaxapyuabl, OIMrOCaxapHibl M IOJH-
caxapuapl. OOUMi TUIaH CTPOGHHS M (PM3HKO-XMMHYECKHE CBOMCTBa
yrieBosoB. buonornyeckne GyHKUNH YTIEBOIOB.

Jlunuper. TuapodunbHo-ruapodobHbie cBoiicTBa. Knaccuduxarms nu-
nuaoB. Tpurmuuepunsl, $pochonumunsl, 6ocku, crepouasl. buonornuec-
kue pyHkoun JumuaoB. OONe CBOMCTBa OMONOTHYSCKHX MeMOpaH —
TEKy4eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, MOy IPOHUIIAEMOCTb.
Hyxnennossie xucnotsl. JIHK u PHK. Crpoenue HyKkJIEHHOBBIX KHCIIOT.
Hyxkneorunsl. Ilpuanmun komruiementapHoctH. [lpaBmino Yapradda.
Crpykrypa JIHK — nBoiiHas crupans. MecToHaxoxaeHHe M OHO-
nornaeckre Gynkipm JJHK. Bunet PHK. ©yuknnn PHK B kinetke.
Crpoenne Monekynsl AT®. Maxkposprudeckue CBA3M B MOJIEKyJie
AT®. buomnornmueckne  QyHkimmu  ATD.  Boccmanognenmvie
nepenocyuxu, ux gynkyuu 6 kiemie. Cexeenuposanue JJHK.
Cmpykmypuas ~ buonoeus:  ouoxumuyeckue u  Ouogusuueckue
UCCIe008aHUA COCMABA U NPOCMPAHCINGEHHOU CIPYKMYPbL OUOMONEKY

1.3 | Meronsl Ouonornueckodl Hayku. HaOmionenwe, u3MepeHue, 9SKc- BY,VV
MEPUMEHT, CHCTEeMaTH3aLHs, Memaananus’. TIoHsTHE O 3aBHCHMOl
1 He3aBUCHMOH mepeMeHHoH. [lmanmpoBanme skcmepumenta. Ilocta-
HOBKa M npoBepka runores. Hynesas runotresa. [Tonsitue Bo16opku u €
JIOCTOBEPHOCTh. Pa3bpoc B Ouonmormyeckux MaHHbIX. OIEHKA J0CTO-
BEPHOCTH MOJYYEHHBIX pPEe3yJIbTaTOB. [IpHYMHBI UCKAXKCHUS Pe3yIib-
TaTOB dKCHepUMeHTa. [lonamue cmamucmu4ecko2o mecma

2 KieTka kak 0HOJIOTHYECKAsI CHCTEMA

2.1 | Kimetka — cTpykTypHO-QyHKIHOHANBHAS €IUHHUIA >KUBOTO. VcTopust BY, VY
OTKpbITHs KiIeTku. PaboTel P. I'yka, A. JleBenryka. Kierounas teopust
(T. lIpann, M. Illneiinen, P.BupxoB). OCHOBHbIC MOJIOXKEHHUS CO-
BPEMEHHOM KJIETOYHOI TEOpHUH.

Metozabl MOJIEKYJIIPHONH M KI€TOYHOH OMOJIOTMH: MHUKPOCKOIHS, XPO-
Matorpadusi, 37IeKTpodope3, METOA MEUYCHBIX aToMoB, AudepeH-
IHAIbHOE IIEHTPU(PYTHPOBAHHE, KyIbTHBUPOBAHUE KJIETOK

2.2 | XuMH4ecKuil cocTaB KIETKH. Makpo-, MHKPO- H )bmpa-MHAKpPOdJIe- BY,VV
MeHTbL. Boza u e€ ponb kak pacTBOpHUTENs, peareHTa, y4acTue B CTpyK-
TYPUPOBAHUM KICTKH, TEIUIOPEry/iMH. MUHepanbHble BELIECTBA
KIJICTKH, MX OHOJIOrHYecKast poiib. Polb KaTHOHOB U aHHOHOB B KIIETKE.

2 .

3/1eck ¥ Jlajiee: PU yKa3aHUM y4eOHOTO MaTepHaia, M3y4aeMoro Kak Ha 6a30BOM, Tak M Ha yriyOiEHHOM ypoBHe,
MPUBOJATCS POPMYITHPOBKH U3 (eiepabHOIT 00pa30BaTeIbHOI IIPOrpaMMBl YIIIyOIEHHOTO YPOBHSL.
“ 31ech ¥ J1aJiee: COIePKATEIIBHBIC SJIEMEHTI, BhIICJICHHbIC KyPCHBOM, He Oy1yT npoepsthes Ha EI'D 2027 r.
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Tumbl KJIETOK: 3yKapuOTHYecKas M MpokapuoTndeckas. CTpyKTypHO-
(yHKIMOHATBHBIE 00pPa30BaHMS KIETKH.

CrpoeHne HpoKapHOTHUYEeCKON KieTkd. KieTounas cTeHka Oakrepuii
u apxeit. Ocobennocmu cmpoenusi 2emepompohnoil u agmompoghnoi
npoxapuomuyeckux kiemox. MecTo 1 poiib IPOKapHOT B OHOIEHO3aX.
CrpoeHne M (QyHKIIMOHUPOBAHHE 3yKApUOTHYeCKOH KieTku. [lmas-
Mmaruyeckass MemOpana (mra3maiemma). CTpyKTypa IU1a3MaTH4eCcKOi
MeMOpaHbl. TpaHCIIOPT BEIIECTB uepe3 INIa3MaTHYECKylo MeMOpaHy:
naccuBHbIH  (mudysns, obneru€unas auddysus), aKTUBHBIA (nep-
BUUHBILL U 6MOPUMHbIL akmugubll mpancnopm). TloxynpoHUIaeMocTh
MeMOpaHbl. Pabora HaTpuii-KaiueBoro Hacoca. OHIOLUTO3: IHHO-
uuTo3, paronuTos. Dx3ouuto3. Knerounas crenka. Ctpykrypa u QyHK-
LMY KJIETOYHO CTEHKU pacTeHuil, rpuooB.

Huromnasma. [{utozoms. [utockener. [Bmxenue nutorasmel. Opra-
HOMJBI KiIeTKH. OpHOMeMOpaHHBIE OPTraHOWBI KJIETKH: JHIOIUIa3Ma-
trueckas cetb (OIIC), ammapat ['oibmkH, JM30COMBI, HX CTPOCHHE
n Qyskiun.  B3anMocBsa3p 0ZHOMEMOpPAHHBIX OPTaHOWIOB KIETKH.
Cmpoenue epanynapnozo pemukynryma. Cunmes pacmeopumvix 6eiKos.
CuHTe3 KIeTouHbIX MeMOpaH. ['mankuil (arpaHyaapHBIi) 3HIOIIIA3Ma-
THueckuil petukyinyM. CekperopHas ¢QyHKums ammapara [ ombmxu.
Tpancropr BemecTB B KieTKe. Bakyomnm pacTHTENBHBIX KIIETOK.
Knerounslii cok. Typrop.

IToryaBTOHOMHBIE OPTaHONIBI KJIETKH: MHTOXOH/IPUH, TUIACTHIbL.
Crpoerne u (QyHKIMM MUTOXOHAPMH U TuacTua. [lepsuunsie,
8MOPUYHBIE U CLOJCHbIE NAACIUObL POMOCUHMESUPYIOWUX FYKAPUOM.
XIOpOILIACThI, XPOMOIIIACTHI, TEHKOILIACTHI BEICIINX PACTEHHH.
HememOpannbie opranoup! kierku CtpoeHue U (pyHKLIUN HeMeMOpaH-
HBIX OPraHOWIOB KIIeTKU. Pudocomsl. Muxpoguramenmol. MpllliedHbIC
KiIeTku. Mukpotpy6oukn. Kinerounsni nentp. CTpoeHne u IBIKCHHE
JKTYTHKOB U peCHHYeK. MUKpOTpYOOUKHU IIUTOIUIA3MBI. LleHTpHOIIb.

BY, VvV

© 2027 denepanbHast ciryx0a 1Mo Hag30py B chepe 0Opa3oBaHus U HAYKH




Komudukarop EI'D 2027 r.

BUOJIOT WA, 11 kimace. 11/23

Kox

IIpoBepsieMblii 3J1eMEHT cOAepKaHUA

Yposennb
MPOrpamMMbl

Komuduxarop EI'D 2027 r.

BUOJIOT' M, 11 knace.  12/23

Snpo. OOGomouka sapa, XpPOMATHH, KapHOIUIa3Ma, SAPBIIIKH, HX
cTpoenue U (GyHKuun. Hoepreiti 6eaxosuiti mampukc. I[Ipocmpancm-
6EHHOE PACNONOJNCEHUE XPOMOCOM 6 uHmepgasHom sope. benku
XpOMaTHHA — TUCTOHBI.

Knerounsle BiimoyeHus. CpaBHUTENbHAs XapaKTePUCTHKA KIETOK
9YKApHOT (PACTHTEIHHOM, JKUBOTHOM, TpUOHOMN)

Kox

IIpoBepsieMblii 3J1eMEHT coAepKaHUA

Yposennb
NPOrpamMMbl

2.4

AccuMmianus ¥ TUCCHMHIIAILMSA — JIBE€ CTOPOHBI MeTabomu3ma. THrsl
oOMeHa BEHIECTB: aBTOTPOQHBII W reTepoTpOdHBIH. YdacTue KUCIO-
pona B OOMEHHBIX IpoILeccax. DHEPreTHIecKoe 00eCredeHne KISTKH:
npespaiieine AT® B 0OMeHHbIX mnpoueccax. @PepmeHmamusHblil
Xapakmep peakyuii Kiemoynozo memaboausma. DEPMEHTBI, HX
CTpPOCHHE, CBOWCTBa M MexaHM3M zeiictBus. Kodepmentsr. Ormmuns
(hepMEeHTOB OT HEOPraHWYECKHX KaTalIn3aTopoB. Beiku-akmueamopbl
u benku-uneubumopul.  3aBUCUMOCTb  CKOPOCTH  (DepMEHTATHUBHBIX
peaxiuii OT pa3In4HbIX (HaKTOPOB.

IlepBuuHbIil cHHTE3 OpraHudYeckux BemiecTB B Kierke. doTocuHTes.
CaeroBas 1 TeMHOBast (pa3bl. [IpogykTHBHOCTS (hoTOCHHTE3a. BrnstHue
pa3nM4HBIX  (AaKTOpOB HA  CKOpPOCcTh  (POTOCHMHTE3a.  3HAuUCHUE
¢dorocunresa.

XemocuHTe3. Pasnoobpasue 0peanu3mMo8-XxeMOCUHMEMUKO8: HUMpu-
Quyupyrowue 6axmepuu, dncerezobakmepuu, cepobakmepuu, 000po0-
Hble 6akmepuu. 3HAYCHUE XEMOCUHTE3A.

AHadpoOHble opraHu3Mbl. Bumel Opokenus. IIpoayktel OposkeHHs
U MX HCIOJb30BAHHE YEJIIOBEKOM. AHA3POOHBIC MUKPOOPraHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH ¥ BO30yIuTeNN O0JIe3HEH.

AnpoOHbBIe OpraHu3MBbl. JTalbl SHEpreTudeckoro oomeHa. Iloarorosu-
TeJNbHBIN 3Tal. [ TMKoIM3 — 6ECKUCIOPOAHOE PACIIEIIICHHE TIIFOKO3BI.
buonornyeckoe OKUCIEHHE, WM KICTOYHOE JbIXaHUE. POJIb MHTOXOH-
Ipuit B mpoueccax Ouosormyeckoro oxucieHus. lluknuueckue
peakuun. OkucnurensHoe Gocdoprnuposanue. [IpenmyiecTa a3poo-
HOro myTH OOMeHa BemiecTB mepex aHadpoOHBIM. DPHEeKTHBHOCTD
9HEPreTHYECKOro 0OMeHa

BY,VV

2.6

Knerounsnit numkim, ero mepuonas! u peryisuus. MuTtepdasa m MuTo3.
Oco0eHHOCTH MPOLECCOB, MpoTekalommx B uHTepdase. IToaroroBka
KIETKH K jenenuio. IIpecuHTeTHYecKuil (MOCTMUTOTHYECKHI), CHHTE-
THYECKUH M TIOCTCHHTETHYECKHH  (IPEMUTOTHYECKUH) TEPUOABI
uHTEephA3bI.

Matpuunsbiii cunre3 JAHK — perummkauus. [IpuHUMIBL peruiMkanuu
JIHK: KOMIIJIeMEHTapHOCTb, IOTYyKOHCEPBATHBHBIA CHHTE3, AaHTH-
napasensHocts. Mexanusm permmkanun JTHK. Xpomocomsr. Crpoe-
HUE XpoMocoM. Tenomepul u menomepasa. XpOMOCOMHBIN HAOOp KIET-
KN — KapuOTHI. JIMIUIOMIHBIH ¥ TalUIOWAHBIA HAaOOpBI XPOMOCOM.
I'omonormunsie xpoMocoMsl. I1010BBIE XPOMOCOMBEL.

Jlenenne xietkn — muTo3. CTaaMy MUTO3a M NPOUCXOMAIINE B HUX
nporneccel. Tumbl Muto3a. Kapnokunes u nutokuHes. bruomorndeckoe
3HaYEHHE MUTO3a. Peeynayus Mmumomuueckoeo Yuxkia KIemKu.
Tpoepammupyemas knemounas cubenb — anonmos.

DynkyuUOHANLHAS 2eHOMUKA

bY,Vy

OpraHu3sm Kak 0MoJI0rHyecKas cucTemMa

2.5

Peakiun MarpuyHOro cuHresa. [IpHHINMI KOMIUIEMEHTApHOCTH B peak-
IUAX MATPUYHOTO CHHTe3a. Peammsainus HacieacTBeHHOH wnH(opma-
. ['eHerndeckuit koa, ero coifictBa. TpaHCKpUILUS — MaTPUYHBIH
cunte3 PHK. TlpuHUMIBI TpaHCKPUIILIMU: KOMIUIEMEHTAPHOCTb, aHTHU-
MapajIeNbHOCTh, acummempuynocmb. TpaHcnanus n eé Tanbl. Ydac-
tue tpancnoptHeix PHK B Ouocuntese Oenka. YcnoBus GuocuHTE3a
oenka. KomupoBanue amumuokucior. Pomb pubocom B OnocuHTese
6enka.

OpraHu3anysi TeHOMa y MPOKapuOT M 3yKapuOT. Peryisiius akTHBHOC-
TH TEHOB y TNPOKapuoT. [ unomesza onepona (®.Kakxob, K. Mono).
Perynsiius 0OMeHHBIX MpoIieccoB B KieTke. Kietounslii romeocTas.
Bupycsl — HeksieTouHbIE (OPMBI JKM3HH M OOJUraTHbIE IapasuThL.
CTpoeHHE TPOCTHIX M CIOXHBIX BHPYCOB, pemposupycog, OGakTepho-
taros.

BupycHble 3a0oneBaHusl 4eJIOBEKa, XMBOTHBIX, pactenuit. CITU]L,
COVID-19, coyuanvrvie u meouyunckue npooaemol

BY,VV
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3.1

O[lHOKJ'[CTO'—IHbIe, KOJIOHHUAJIBHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl
1 MHOTOTKAaHEBbIE OPTaHU3MBI.

DopMbI pa3MHOKEHHNS OPraHU3MOB: Oecronoe (BKJIfouas BETreTaTHBHOE)
U 110J10BO€. Buibl 6€C1oaoro pa3sMHOXKEHHUS: TOYKOBAHUE, CIIOPYJISALNS,
(parMeHTaNus, KIOHHPOBAHHE.

INonosoe pasmuoxenue. ITonossie kaeTkH, uan ramersl. Meiios. Cra-
nuu  Mmeio3a. IloBexmenue xpomocom B Meio3e. Kpoccunrosep.
bronornyeckuil cMbICil Melo3a H IOJNOBOro mponecca. Melio3 u ero
MECTO B )KH3HEHHOM IHKJIC OPraHU3MOB.

IIpenzapozpiieBoe passurue. ['amerorene3 y KMBOTHbIX. I[loyioBble
xene3pl. OOpa3oBaHNe M pa3BUTHE ITOJIOBBIX KieToK. CriepmaroreHes
n oorene3. CTpoeHHE TONOBBIX KiIeTOK. OMIOA0TBOpEHHE U 3MOPHO-
HAJIbHOE Pa3BUTHE YXUBOTHBIX. CrOCOOBI OITOJOTBOPEHHS: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.

WuanBumyansHOe pa3BUTHE OpraHm3MoB (oHTOreHes). Craguu sMOpuo-
reHe3a JKMBOTHBIX (Ha mpumepe Jiryuku). Jpobnenue. Tuner opobie-
nust. Ocobennocmu  Opobnenust y MaAeKonumarowux. 3apobllieBbie
JIHCTKH (TacTpyJisinus). 3aKiajka OpraHoB M TKaHEW M3 3apOABIIIEBBIX
JIUCTKOB.  B3aumnoe eénusHue uacmell paseusaroujecocs 3ap0()bzma
(ambpuonanvnas unoykyus). 3akiaoka niaua CmpoeHust HCUBOMHO2O0
KaK pe3yivmam uepapxuyeckux e3aumooelicmeuil 2enos. BiusHue Ha
IMOPHOHAIBHOE PA3BUTHE PA3IMYHBIX (JaKTOPOB OKPYIKAIOLICH CPEBbI.
Poct u paszButHe >KUBOTHBIX. [locTaMOpHoHanbHBIN mepuof. [Ipsmoe
W HerpsiMoe pasButHe. Pa3Butne ¢ Mmetamopo3oM y GECIO3BOHOYHBIX
M T03BOHOYHBIX JKHBOTHBIX. bBHOJIOrM4yeckoe 3HauYCHHE psiMOTro
1 HEeTIPSMOTO Pa3BHUTHSA, UX paclpocTpaHeHue B mpupone. Turmsr pocra
JKUBOTHBIX. (DaKTOpBI perymsanud  pocTta JXKHABOTHBIX W YCJIIOBEKA.
Crazuu NOCTIMOPHUOHAIBHOTO PA3BUTUSL Yy >KHBOTHBIX U 4eIIOBEKa.
Iepronpl OHTOreHE3a YENMOBEKa.

PasmHOXeHHe U pa3BuTHE pacTeHHH. ['ameTodur u cnopodur. Meiio3
B J)KM3HCHHOM ILMKJIe pacteHuit. OOpa3oBaHue CIIOp B Ipolecce Meiosa.
I'amerorenes y pacrenuid. OIIof0TBOPEHNE M PA3BUTHE PACTHTEIBHBIX

BY, VvV
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Hcemopus cmanosnenust u pazeumus 2enemuku kax Hayku. OCHOBHbIC
TCHETHYECKHE IIOHATHS M CHMBOJIBL. | OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeTIbHbIC T'€HbI, ANbTCPHATHBHBIC MPH3HAKH, JOMUHAHTHBIA H pe-
LECCHBHBIA MPH3HAK, TOMO3WUTOTA, T'ETEPO3UTrOTa, YHCTAs JIMHUS,
rubpuabl, reHoturn, ¢eHorur. OCHOBHBIE METOJbI I'€HETHKU: T'MOpH-
JIOJIOTHYECKUH, [IUTOJIOTMYSCKHH, MOJICKYJISIPHO-T€HETHYECKHIT

bY, VY

33

MoHorubpunHoe ckpeniuBaHue. [lepBelii 3akoH MeHzenss — 3aKoH
eanHOoo0pasusi THOPHUAOB IEpBOTO IOKoJMeHHs. IIpaBmino mOMUHH-
poBanus. Bropoil 3akon MeHzenst — 3aKOH pacllEIIeHHs NPU3HAKOB.
Lluronorndyeckre OCHOBBI MOHOTHOPHIHOTO CKpemuBaHusA. [umoresa
YUCTOTHI raMeET.

Amnanusupytomee ckpemuBanue. [IpoMexyTouHbl XapakTep Hacleno-
BaHUA. Pacieruienne Npu3HAKOB IIPH HEIOJIHOM JIOMHHHPOBAHHH.
Jlurnbpunnoe ckperunsanue. Tpetunit 3akoH MeH/esst — 3aKOH He3aBH-
CUMOTO  HaclleIoBaHUs  INpu3HAKoB. lluromorudeckue  OCHOBBI
JIUTHOPHIHOTO CKPEIMBAHUSL.

CueruieHHOe HacneqoBaHue npu3HakoB. Pab6orer T. Moprana. Cren-
JICHHOC HAacCJI€A0BAaHHWC I'CHOB, HAPYUICHUEC CUCIUICHUS MCXKIY I'€HaMH.
XpoMocoMHast TeOpHUs HaCJIeICTBEHHOCTH.

I'emetnka moma. XpPOMOCOMHBI MEXaHM3M OIpEJETEHUs Iona.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI. | OMOraMeTHbIN U TeTeporaMeTHbIH
noit. ['eHeTHYecKas CTpyKTypa MoNoBbIX XxpoMocoM. HacienoBanue mpu-
3HAKOB, CIEIUICHHBIX C ITOJIOM.

lenoTun kak wnenocTHas cucrema. [lneiioTponus — MHOXECTBEHHOE
JneiictBie reHa. MHOKECTBEHHBIA auIeNN3M. Bzaumooeiicmeue neau-
JenvHulx 2enos. Komnnemenmapnocms. Snucmasz. Ionmumepus

BY,VV
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Kapuotun udenoBeka. MeocOyHapoOuas npocpamma ucciedo8anus ee-
HoMa yenogeka. MeTonpl M3yUeHUs] TEHETHUKH YeJIOBEKa: I'eHeasloru-
YECKHH, OJIM3HEIOBBIH, IUTOTCHETHYCCKHH, MOMYJISIIIHOHHO-CTaTHCTH-
YecKHH, MoJIeKyJsipHO-reHeTnueckuit. Coepemennoe onpedenenue
2EHOMUNA: NOTHOEHOMHOE CEeK8EHUPOBAHLE, 2EHOMUNUPOBAHUE, 8 MOM
yucie ¢ nomowwio I1{P-ananuza. Hacnencrennsie 3a00€BaHus Y€I0-
BeKa. ['eHHBIE M XpOMOCOMHBIE OoJie3HH desoBeka. boinesHu ¢ Hacnen-
CTBEHHOW MPEPACTIONOKEHHOCTIO. 3HAUCHHE MEANINHCKONW T'€HEeTUKH
B TPEIOTBPAILCHHN U JICYCHNH TEHETHYECKUX 3a007eBaHMIl deloBeKa.
CTBOJIOBBIC KJIETKU

BY, VvV

3.4

BzanmozeiicTBre TeHOTHNAa W Cpeabl HpH (HOPMHPOBAHMU (HEHOTHIIA.
W3MeHuMBOCTD IPU3HAKOB. KadecTBeHHbIE 1 KOIMYECTBEHHBIE IPU3HAKHL.
Bupl I3MEHYMBOCTH: HCHACIIEAICTBEHHAS U HACIICICTBCHHASL.
MoauuKanuoHHas H3MEHIUBOCTE. Poib cpensl B ()opMHUpPOBaHUH MOAH-
(ukaunonHoi uzmenunBoctd. Hopma peakumu npusHaka. Bapuauuon-
HBIA psiq W BapuanvionHast kpuBasi (B. HMorancen). CpoiictBa Momudu-
KaIlMOHHON M3MEHYHNBOCTH.

I'enotunuueckass M3MeHUMBOCTh. CBOWCTBA TCHOTHIMYECKOW H3MEH-
YUBOCTH. BHIBI TeHOTMIMYECKOH W3MEHYMBOCTH: KOMOHMHATHBHAs,
MyTalHOHHAs.

KomOuHaTiBHAsT N3MEHYMBOCTb. MeiH03 M IMOJNOBOM HpoLEcC — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTH. PoIlb KOMOMHATHBHOH W3MEHUMBOCTH
B CO3/IaHUH TEHETHYECKOTO Pa3HOOOpa3us B TIPe/eax OfHOTO BHA.
MyTanuoHHas U3MEHYUBOCTb. Bubl MyTanuii: reHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIC ¥ HHIYIUPOBAaHHBIC MyTalMu. SlnepHble
U IUTOIIIa3MaTHdeckue MyTarmy. COMaTHYecKne M TOJIOBBIE MYyTallHH.
ITpyunHBI BO3HHKHOBEHHs MyTaluid. MyTareHsl M MX BJIMSHHME Ha
OPraHU3MBL. 3aKOHOMEPHOCMU MymayuoHHo20 npoyeccd. 3aKOH TOMO-
JIOTUYECKHUX PSIOB B HaclencTBeHHOH m3MeHunBoctd (H.M. BaBuios).
Buesidepnas usmenuusocmu u HAC1e0CmMEeHHOCHb

bY,Vy

3.6

JlomecTukanus U CeleKuus. 3apoxJIeHHe CEeNEeKIHU U JIOMECTHKAIUU.
VYuenne H.U. BaBmioBa o meHTpax MPOUCXOKAEHHS W MHOTO0Opa3us
KyJbTYpPHBIX pacTeHHH. Ponp cemekmmm B cO3MaHHM COPTOB pacTEHHI
U nopoJ; KHUBOTHBIX. CopT, mopoja, ImTaMM. 3aKOH TOMOJOTMYECKHX
psIOB B HacleICTBEHHOH m3MeHunBocTd H.M. BaBuiosa, ero 3HaueHue
JUTS CENIEKIIMOHHON paboTHI.

Mertozp! ceneKkuMoHHOH padoThl. McKyccTBeHHBIH OTOOp: MaccoBbIi
Y MHJMBUyabHBIA. DTarbsl KOMOWHAIIMOHHOW celeKiuu. Mcneitanue
POM3BOANTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO
OLCHKM ()CHOTHIIA TIOTOMCTBA M OTOOpP IO TEHOTHIY C IOMOIIBIO
ananu3a JIHK.

HckyccTBeHHBIH MyTareHes Kak METOH CENEKUMOHHOW paboTHI.
PaguanyoHHBII M XMMHUYECKMH MyTareHe3 Kak MCTOYHHK MyTalui
Y KyIbTYPHBIX (JOPM OpraHH3MOB. Mcnonv3osanue 2eHOMHO20 peddk-
mupoganus u Mmemooog pexomounanmnvix [HK ons nomyuenus
UCXOOH020 MAMeEPUANa Ost CeleKyulu.

INomy4yenne nommuionnoB. ByTpuBmmosas rubpummsanms. bmmsko-
POICTBEHHOE CKpeIMBaHHe, WM HMHOpuauHr. HeponcTeeHHoe ckpe-
IUBaHue, WM ayTOpumunr. Ierepo3uc u ero npuuuHbl. Mcmons-
30BaHMe rerepo3uca B cenekuuu. OTHanéHHAs TrUOpHAM3ALNL.
[Tpeomonenne Oecruionust MEXBHIOBBIX T'HOPUIOB. Jlocmudicenus
cenexyuu pacmeHull U HcusomHbIX

BY, VvV

3.7

OOBEKTHI, UCHOJIb3YEMbIe B OHOTEXHOJIOTMH, — KJICTOYHBIC M TKaHEBbIC
KyJbTYpPBI, MHKPOOPraHM3Mbl, HX XapaKTCpHCTHKA. TpaJulMOHHAs
OMOTEXHOJIOTHSA: XJIeOOIeUeHNE, MOTydeHNEe KHUCIOMOIOYHBIX IPOIYK-
TOB, BUHOZEMHE. MUKpOOHOIOrmIecKuid cuate3. O6vexmnuvl MUKpoOOUOo-
euyeckux mexuonoauil. IIpouzeo0cmeo beixa, AMUHOKUCIOM U BUMAMU-
H06. VCKycCTBEHHOE OIUIOZOTBOPEHHE. PexoHcmpykyusa Auiyexiemox
U KIOHUPOBAHUE HCUBOMHbIX. Memod mpancnianmayuu s0ep Kiemox.
XpOMOCOMHasi M T€HHasi UHXKEHepus. McKyccmeeHHbll cunmes 2eHa u
Koncmpyuposanue — pekombunanmuvlx  JHK.  [Jocmuowcenus — u
nepcnexmuebl XpoMOCOMHOU U 2eHHOU uHdicenepuy. Meouyunckue
ouomexuonozuu. Mcnonvzosanue cmeonosbix Kiemox

bY, VY

Cucrema 1 MHOroo0pa3ue OpraHM4ecKoro Mupa

4.1

buonorudeckoe paszHooOpasue opranmsmMoB. CoBpeMeHHas CHCTEMa
oprannyeckoro mupa. IlpuHiunsl kiaaccudukanuu opranmsmon. Oc-
HOBHBIE CUCTEMaTUYECKHUE TPYTIIBI OPraHH3MOB.

OCOOEHHOCTH CTPOEHUsI M KM3HEIEATENbHOCTH OIHOKIETOYHBIX Op-
raiu3MoB. bakrepuu, apxeu, OJTHOKJIETOUHbIE I'PUOBI, OJTHOKJIETOUHBIE

bY, VY

© 2027 denepanbHast ciyxba 1o Hag30py B cdhepe 00pa3oBaHus U HAYKH

© 2027 denepanbHast ciryx0a 1Mo Hag30py B chepe 0Opa3oBaHus U HAYKH




Komudukarop EI'D 2027 r.

BUOJIOT WA, 11 kimace. 15/23

Kox

IIpoBepsieMblii 3J1eMEHT cOAepKaHUA

Yposennb
MPOrpamMMbl

Komuduxarop EI'D 2027 r.

BUOJIOT' M, 11 knace.  16/23

BOOOPOCIIA, OPYTUE MTPOTUCTHI. KosionunanbHbie OpraHu3Mbl. ﬂBI/I)KCHI/Ie
OQHOKJIETOYHBIX OPraHU3MOB!: aMé6OI/IZ[HOC, KT'YTUKOBOE, PECHUYHOC.
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Kox

IIpoBepsieMblii 3J1eMEHT coAepKaHUA
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42

MHOTOKIIETOYHBIE pacTeHus. B3amMoCBs3p 4YacTeld MHOTOKJIETOYHOTO
opranm3Ma. TkaHH, OpraHsl M CHCTEMBI OPraHOB MHOTOKIJIETOYHOTO
opranm3ma. OpraHm3M Kak eanHOe Ieioe. TkaHum pacTeHHHd. Twumsl
pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas, MMOKPOBHAs, MPOBOJIIAS,
OCHOBHasi, MexaHudeckas. OCOOCHHOCTH CTpoeHus, QYHKUIUI U pac-
MOJIOKEHHSI TKAHEH B OpraHax pacTeHHH

BY,VV

OBOJIIOIMOHHOE YCIOXKHCHUE CTPOCHUS HEPBHON CHUCTEMBI y JKHBOT-
HBIX.

Paspabomra ancopummog u npoepamm 015 3¢@dekmusHol QyHkyuo-
HALHOU AHHOMAYUU 2EHOMO8, MPAHCKPUNIMOMOB, NPOMEOMO8, Mema-
0010M08 MUKPOOP2AHUIMOB, PACMEHUI, ICUBONIHBIX U YeTI08eKA

OpFaHPBM YeJIOBEKa M €ro 310poBbE

43

BereraTuBHble ¥ TeHEpaTUBHBIC OpraHbl pacTeHuil. OyHKIMH OPraHoB
u cucreMm opraHoB. Kapkac pacTeHuil. J[BHkeHHE MHOTOKIETOYHBIX
pacTenuil: Tponu3Mel U HacTHH. IloronieHue BOJIbI, YIJIEKUCIIOro Tas3a
U MHHEpaJIbHBIX BellecTB pacTeHusMH. Jlpixanue pacrenuit. Juddysns
ra30B Yepe3 MOBEPXHOCTH KIETKU. TPaHCIOPTHEIE CHCTEMBI PACTEHHUI.
Beinenenne y pactenuif. 3ammTa y MHOTOKJIETOYHBIX PacTEHHH.
Kyrukyna. CpencTBa macCUBHON U XMMHYECKOH 3amuThl. @UTOHIIMABL.

PaznpaxuMocTh U peryJsiys y opraHu3MoB. PasipakuMocTb U peryis-
1115l Y MHOTOKJIETOYHBIX pacTeHUi. Pocmogble éewyecmea u ux snaienue

BY,VV

5.1

OpraHbl ¥ CHCTEMBI OPTaHOB YeloBeKka. HepBHas crcteMa U €€ OT/elbl.
Pedaekc u pedexroprast ayra. besycnoBHbie i yCIIOBHBIE pedeKchl.
I'yMopanbHas peryysus U SHAOKPHUHHAS CHCTEMa KMBOTHBIX U UYelo-
Beka. JKeses3bl S3HIOKPUHHON CHCTEMBI U UX FOpMOHHIL. JleiicTBue rop-
MOHOB. B3anMOCBs3b HEPBHOH M 3HIOKPUHHOW cucteM. ['umnoranamo-
runoduzapHas cuctema

BY,VV
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3ammTa opraHuzMa oT OonesHeil. VMMyHHas cucrema ueloBeKa.
Knerouynslii W TyMOpPaJbHBIA HMMYHHTET. Bpoxa€HHBIH, mpHOOpe-
TEHHBIA crenupuIecknii UMMYHUTET. Teopusl KIOHAIbHO-CEIEeKTHB-
Horo mmmyHuteTa (I1. Opmux, ®.M. bepner, C. Tonerasa). Bocnamu-
TeJIbHBIE OTBETHI OPTaHU3MOB. PO/1b 6D0JHCOEHHO20 UMMYHUMEMA 6 Pa3-
BUMUU CUCTEMHBIX 3a001e6aHUlL

BY, VvV
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MHOrOKJIETOYHBIE KHUBOTHBIE. B3aMMOCBA3b YacTeli MHOTOKJIETOYHOTO
opraHusMa. TKaHHM, OpraHbl M CHUCTEMbl OPraHOB MHOI'OKJIETOYHOI'O
oprannsma. OpraHusm kak eauHoe nenoe. 'omeocras. TkaHu KMBOT-
HBIX W 4YeNoBeKa. THMbBI KUBOTHBIX TKAaHEW: JMHUTENHAaNbHas, COEAU-
HHTENbHAsA, MblIIeYHas, HepBHAs. OCOOSHHOCTH CTpoeHMs, (YHKIMit
U PacIoJIOKEHUs TKaHEH B OpraHax )KMBOTHBIX M YeJIOBEKa

BY,VV

5.3

Kposenocnast cucrema u e€ opransl. Cepjue, KPOBEHOCHBIE COCYIIbI
u KpoBb. Kpyru kpoBooGpaienus. Pabora cepiua u eé perysiuust

BY, VY

5.4

Jpixanue denoseka. Juddysus ra3oB depe3 MOBEPXHOCTh KIETKH.
JlpIxaTenpHas cUcTeMa uenoBeka. JlpIxaTesnpHas IOBEpXHOCTH. Pery-
JSIust AbIXaHus. JIprxaresbHbie 00bEMBI

BY,VV

4.5

Oprassl ¥ CHCTEMBI OPraHOB >KUBOTHBIX. PYHKIIMN OPraHOB U CHCTEM
opranoB. Omnopa Tena opranu3MoB. CKeJaeTsl OJHOKJIETOUHBIX U MHOTO-
KIIETOYHBIX JXKMBOTHBIX. Hapyxuslii u BHyTpeHHUI ckeneT. CTpoeHue
W THIIBI COETMHEHUS KOCTEH.

JIBM)KEHHE  MHOTOKJICTOYHBIX  JKMBOTHBIX. [IMTaHHE KMBOTHBIX.
IIuTanue MO3BOHOYHBIX XHMBOTHBIX. [IpIXxaHue XHMBOTHBIX. KoxHOE
neixanue. XKabepHoe 1 I€rouyHoe JbIXaHUe.

JIpIXaHHE ITO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLMOHHOE YCIIOKHEHHE
CTpOEHHs JIETKAX IO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas CHCTEMa
YeJoBeKa. MexXaHu3M BEHTHJIIIUH JIETKUX Y TTHI ¥ MIIEKOITUTAIOIINX.
TpaHcmopT BemecTB y OpraHiu3MoB. TpaHCIIOPT BEIIECTB y )KUBOTHBIX.
Kposenocnas cucrema m e opranbl. KpoBeHocHas cucTema mo3Bo-
HOYHBIX )XMBOTHBIX. Kpyru kpoBooOparieHus. DBOIIOLHOHHbBIEC yCI0K-
HEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI MO3BOHOUHBIX JKUBOTHBIX.
Beinenenne y oprann3MoB. Breienenne y suBOTHBIX. COKpaTUTEIbHBIE
Bakyonn. Opranbl BeigeneHus. CBsi3p MOJOCTH Tella C KPOBEHOCHOMH
1 BBIICIUTEIBHON CHCTEMaMHt. BrleneHne y 03BOHOUHBIX )KUBOTHBIX.
3ammra y MHOTOKJICTOUHBIX JKUBOTHBIX. [IOKpOBBI M MX IPOM3BOAHEIE.
PaznpaxuMocTh U peryssius y OpraHu3MoB. Pazapaxumocts y ofiHO-
KJIETOYHBIX OpPraHu3MoB. TakcuChl. Pa3pakuMOCTh U PEryIsIKs Y MHO-
TOKJIETOYHBIX pacTeHuil. Pocmogvie 6ewjecmea u ux snauenue.

HepBHas cuctema W peduieKTOpHas peryJisiius y MHOTOKJIETOYHBIX
J)KUBOTHBIX. OTHENBI TOJOBHOTO MO3Tra TO3BOHOYHBIX IKHBOTHBIX.

bY, VY

55

IumeBapuTenbHas cucreMa uenoBeka. OTAEbl NHUIIEBAPUTETLHOIO
TpakTa. [IumesapuTenbHble jxenes3bl. BHyTpunonsoctHoe 1 BHyTpHKIIE-
TOYHOE MMUIIECBAPCHUE

BY,VV

5.6

IMokposel u ux npousBoansie. Oprans! BoigeneHus. [loukn. Ctpoenue
u QyHKIHOHUpOBaHUe HedpoHa. DUIbTpanus, ceKpeuus u odpaTHoe
BCachIBaHHE KaK MEXaHH3MBI padoThl opraHoB BeimeneHus. OOpaszo-
BaHHE MOYH Y YeIOBEeKa

bY, VY

5.7

ﬂBl/I)KCHI/IC yejioBeKa: MbliieuHas cucrteMa. CKeJNETHBIC MBIIIIBI U UX
pa60Ta. CTpOeHHe U TUTIBI COCIMHEHUS KOCTEH

BY,VV

Teopus 3BoI0oUMHU. PazBuTHe ku3Hu Ha 3eMiie

6.1

OpomonuonHas Teopust Y. JlapsuHa. IIpenmnocsulki BO3HUKHOBEHHS
napsuHu3Ma. JKu3Hb 1 Hay4dHas aestensHocTh Y. JlapBuHa.

JlBmkynue cuibl dBomonuu BunoB no Y. JlapBuHy (BbICOKas MHTEH-
CHBHOCTh Pa3MHO)KCHHUSI OPTaHU3MOB, HACIICJCTBEHHAS! M3MEHYHUBOCTb,
60pb0a 3a cymecTBOBaHHE, ECTECTBEHHBIH M HCKYCCTBEHHBIH 0TOOD).
Odopmienue cunrernueckoit Teopun sBostonnu (CTD). Heiumpanvhas
meopus 26omoyuu. Cospemennas 380110YuoHHaAs 6uonocus. 3HaUCHUE
IBOJTIOIIMOHHON TEOpUH B (DOPMHPOBAHMU ECTECTBEHHOHAYYHOU Kap-
TUHBI MHpA

BY,VV
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6.2

Iomymsamms Kak 31eMeHTapHas eauHuna 3Bononun. Cospemennvle me-
MOObl OYeHKU 2eHemuU4ecko20 pasHooopasus u CMpyKmypbl NONYIAYULL.
W3menenne reHO(OHIA MOMYJAIMH KaK IEMEHTApHOE JBOIIOLUOHHOE
siBlIeHUe. 3aKOH reHetnyeckoro papHosecus [x. Xapau, B. BaitnGepra.

DneMeHTapHble (aKTOpPbl (IBHXKYIIUE CHJIBI) BOJIONMHU. MyTalHOH-
Heli mponecc. KomOunatnBHas wu3MeHUMBOCTh. /[lpeiid renoB —

BY,VV
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Clly4aiiHbIe HCHAIIPABJICHHbIC M3MCHCHUS 4YacTOT aJulelied B MOIy-
musix. Dddexr ocHoBarens. Murpauun. V3omsanus nomynsauuii: reo-
rpaduyeckas (IpOCTpaHCTBEHHAS), OHoornyeckast (penpo yKTHBHAS ).
EctectBennslii o100p — Hampasisronmii gaktop 3Bomrorun. Dopmbl
€CTeCTBEHHOTO O0TOOpa: JBUXKYIIMI, CTaOWIM3HPYIOIUI, pa3pbiBa-
ot (au3pyntuBHblif). [TonoBoit oT60p.

ITprcnoco6IeHHOCT OPraHU3MOB KaK pPEe3yJbTaT MHKPOIBOJIOLUHY.
BO3HUKHOBEHHE  TIPUCIIOCOOJEHHH Yy OpraHm3MoB.  ApoMop(o3bl
u uanoaanTanuu. [Ipumepslr npucnocobiaeHuit y opraHu3MoB. OTHO-
CHUTENBHOCTb HPUCTIOCOOIEHHOCTH OPTaHH3MOB.

Bup, ero kpurepun um CTpykTypa. BumooOpasoBanme Kak pe3ynabTar
MHKpO3BOIIONUH. M3omsnus — kio4eBoi (akTop BHIO0Opa30BaHUSL.
Ilyta 1 cnocoObl BHIO0Opa30BaHMs: aJUIONaTpuueckoe (reorpaduyec-
KOE), CHMIIaTpUYecKoe (PKOJIOTHYECKOE), «MIHOBEHHOE» (IIOJHILION-
J3ans, Tuopuan3aiys). JUMTenbHOCTh 3BOMIOIMOHHBIX POIIECCOB.
Mexanu3msl popMHUPOBaHHs OHOIOTUYECKOTO Pa3ZHOOOpasHs.

Ponv  380n10yuonHol  6uonocUU 6 paspabomke HAYUHLIX Memoo08
coxpanenusi buopaznoobpasus. MUKPOIBOJIIONUS ¥ KOABOIIOLUS Tapa-
3UTOB U UX X034€B. MexaHU3Mbl ()OPMHUPOBAHHUS YCTOIHYMBOCTH K aHTH-
OHOTHKAM U cItoco0BI 00pPHOBI ¢ Hel

Kox
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6.3

Mertonsl u3ydeHHs MakposBoironuu. [lameoHTonsorndyeckue MeTonbI
n3ydeHus sBosronuu. [lepexonnbie GopMbl U (GUIOrEHETHYECKHE PSIBI
OpraHU3MOB.

bBuoreorpadpuyeckue MeToabl u3ydeHus sBostonny. CpaBHeHHE (IIOPEI
1 (ayHBl MaTEpHKOB M OCTPOBOB. broreorpaduyeckue od6IacTi 3eMiIH.
Bunsl-oHAEMHUKN 1 PETTUKTHL.

OMOpHOJNIOTUYECKHE U~ CPABHHUTENBHO-MOP(OIOTHYECKHE  METOJbI
U3YYEHHS DBOMIOIMH. [ enemuyeckue MexanusMvl 360HOYUU OHMO-
2eHe3a U NOAGNEHUs IE0NOYUOHHbIX HO6Uiecms. 1 OMOJIOrHYHbIE
U aHAJIOTHYHBIC OpraHbl. PypuMeHTapHbIC opraHsl M aTtaBu3Mbl. Moie-
KyJISIDHO-TeHETHYECKUE, OMOXMMHYECKHE M MaTeMaTHYECKHE METOMBI
n3ydeHHs 3BOMIONUU. [omonozuunvie zenvl. CoepemenHvie Memoosl
nocmpoenus hunoceHemuyecKux 0epegses.

Xpomocomuvie mymayuu u 360110Ylis 2eHOMOS.

O0mue 3akoHOMepHOCTH (IpaBmiia) 3Bomoruu. HeoOpaTumocts 3BO-
JIIOUMH. AjjanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLIUHI

BY,VV

Hcropust 3emimn u Meronbl e€ u3yuyeHus. Mckomaemble opraHudecKue
octaTku. I'eoxpononorus u e€ Meronpl. OTHOCHTENbHAA M a0COMIOTHAS
reOXpoHONIOTUs. 'eoXpoHONIOrNYeCKas MIKala: J0HBI, 3pPbl, TEPHOIbI,
SMOXU.

HavanbeHsle 3Tamsl opranudeckoit spoonnn. [losBiieHne u 3BOIIONHA
MEPBBIX KIETOK. Jeonroyus memabdonrusma. BosnukHosenue nepevix
akocucmem. Coepemennvle MUKpOOHbIe OUONTENKU KAK AHATIO2 NEPBLIX
na 3emne coobwecms. Cmpomamonumst. IIpoKkaproTHI U 3YKapHOTHI.
Ipoucxosxkaenne sykapuoT (CUMOUOTeHe3). D60IH0YUOHHOE NPOUCXOIC-
Oenue eupycos. IIpoucxokieHne MHOTOKJIECTOYHBIX OpPraHU3MOB.
B03HNKHOBEHNE OCHOBHBIX IPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE JTambl JBOJIOLMM BBICIIMX pacTeHuil. OCHOBHBIE apo-
Mop¢o3bl pacTeHuil. Beixon pacrenuii Ha cymry. [losBienne copoBsix
pacTteHuii 1 3aBoeBaHHe MMH cymn. CemeHHble pacteHus. [Ipoucxox-
JIeHHE [IBETKOBBIX PACTEHHMH.

OCHOBHBIE 3TaIIbl 3BOJIOLMH KHUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3EI
JKHBOTHBIX. Bendckas ¢payna. KeMOpHICKHI B3pBIB — MOSIBIICHHUE COBpE-
MeHHbIX TuMnoB. [lepBsie XopaoBeie xkuBOTHBIE. JKU3HB B BoJE. DBOIMIO-
1us 103BOHOYHBIX. [Tponcxoxnenue ampubduii n penrunii. Iporcxox-
JICHHE MIICKONUTAIOMUX W NTHL. [Ipunyun Kuiouegozo apomopghosa.
OcBoenne 0ecrio3BOHOYHBIMH M TIO3BOHOYHBIMH JKHBOTHBIMH CYIIIH.
Pa3BuTHe >xu3HH Ha 3emie IO 3paM UM IEepUoAaM: apXel, MpoTepo3oii,
MaJie030i, Me3030H, KaitHo30H. Obwas xapaxmepucmuka Kiumama
u 2eonoeuyeckux npoyeccos. IlosiBIeHNE U paclBET XapaKTEPHBIX Opra-
HHU3MOB. YTIIe00pa30BaHUE: €ro YCIOBHS U BIUSHHE HA ra30Bbli COCTAB
aTMocdepsl.

MaccoBble BBIMHpaHHSI — JKOJOTMYECKHE KpU3HCHI npouuroro. IIpu-
YUHBI M CIEACTBUS MACCOBBIX BbhIMHpaHWA. COBPEMEHHBII 3KOJOTH-
YEeCKHI KPH3HUC, €T0 0COOCHHOCTH

6.4

Hayunble rumoressl MPOMCXOXKICHHS XM3HM Ha 3emie. AOuoreHes
U naHcnepmust. JJonayunvie npeocmasnenus. 0 3apodCOeHuU HCUHU
(kpeayuonusm). I'MNoTE3a MOCTOSIHHOTO CaMO3apOXKACHUS KHU3HH U €&
omnpoBepkeHne onbitamu . Pequ, JI. Cnammannanm, JI. [Tactepa.
IpoucxoskeHne )KU3HN U aCTPOOHOIIOTHSL.

OcHOBHbIE  OJTambl ~ HeopraHuueckodl spomonuu. IlnanerapHas
(reomornyeckasi) 3BONIIONUSA. XHUMHYECKas 3BOJIONUS. AOHOTCHHBINH
CHHTE3 OpPraHHYECKHX BEIIecTB U3 Heopranndeckux. Omneir C. Muuiepa
uT. IOpu. OGpaszoBanue nonmmepoB u3 MoHOMepoB. KoanepsaTHas
runoreza A.M. OnapuHa, runoresa mepBuuHOro OymsoHa JIx. Xoi-
neiiHa, reHeruyeckass runoresa [. Mémnepa. Pubosumer (T. Yek)
u eunomesa «mupa PHK» V. Tunbepma. ®opmupoBanne MeMOpaH
1 BOSHUKHOBEHHE MPOTOKJICTKH.

BY,VV

6.5

Paznens! u 3agaun antpomnoioruu. Meroas! antpomnosorud. CTaHOB-
JICHHE TPEJCTaBICHUH O IMPOUCXOKACHWH uenoBeka. CoBpeMCHHbIE
Hay4YHbIE TEOPHH.

CXOACTBO 4YelnoBeKa C JKUBOTHBIMU. CHCTEMaTH4ecKOe MOI0KCHUE
yenoBeka. CBHUIETENbCTBA CXOACTBA 4YEJIOBEKA C  IKMBOTHBIMH:
CPaBHHUTEIIBHO-MOP(OIOrNYECKUE, IMOPHOIOTHYECKHE, (HU3HOIOTO-
OnoxuMmuueckue, mnosefeHuyeckue. OTINUUS YelnoBeka OT KUBOTHBIX.
IpsiMoxo’kAeHNE U KOMILIEKC CBSI3aHHBIX C HUM IPH3HAaKoB. PazBurue
TOJIOBHOTO MO3Ta ¥ BTOPOIl CHTHAJIbHOM CHCTEMBI.

JBmwkynue cuibl (GakTopsl) aHTPONOreHes3a: OMONIOrHYECKHE, COLH-
anpHble. COOTHOIICHHE OWOJIOTMYECKUX M COIMAIBbHBIX (PaKTOPOB
B aHTPOTIOTEHE3E.

OCHOBHBIE CTaJJU{ aHTPONOreHe3a. ABCTPAIONUTEKU — ABYHOTHE IIpea-
ku Joneil. UenoBek yMmenblil, IepBble M3TOTOBJIEHUS OpYIUil Tpyna.
YenoBek NpAMOXOIAIIMH M NEPBBIM BBIXOJ JIIOAEH 3a Ipenensbl
Adpuxu. Yenosek reinensOeprckuii — oOWuMiA NpeoK HeaHAEPTalb-
CKOTO 4eJIOBEKAa M 4YeJoBeKa pa3yMHOro. YeloBeK HeaHIEPTalbCKUM
KakK BHJ JIFOJICH XOJOJHOro KiauMmara. YemoBek pa3yMHBIH COBpPEMEH-
HOTO THIIA, OCHUCOBCKULL Yel06eK, OC60CHUe KOHMUHEHMOB 3a npede-
aamu Agppuxu.

bY, VY
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OBoJIIOLHS COBPEMEHHOT0 4elloBeka. EcTecTBeHHbI 0TOOp B MOMyJIs-
MAX YesioBeka. MyTalMOHHBIH nporiece u noaumopdusm. Iomysim-
OHHBIC BOJHBI, Jpeiid) reHoB, MUrpanus 1 «3pQeKT OCHOBATENSN» B I0-
IMyJISILUSAX COBPEMEHHOI'O UeIoBeKa.

Yenoseueckue pachl. [lonsTue o pace. bonblnye packl: eBporneoHaHas
(eBpasmiickas), aBCTpano-HErpoMHas (PKBATOpUATbHAs), MOHIOJIO-
uaHas (a3MaTCKO-aMepUKaHCKast). Bpems u nymu pacceienus 4eioeexka
no nnaneme. ENMHCTBO yenoBeyeckuX pac. Hayunas HecocTosTelb-
HOCTh pacusMa. IIpucrmocoOneHHOCTh YesoBeKa K Pa3HBIM yCIOBUSIM
OKpyxaromieil cpensl. Bimsnue reorpaduueckoit cpemsl u apeiida
reHOB Ha MOP(OIOTUIO M (PU3HONIOTHUIO YETOBEKA

Kox
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Kue, ¢pabpuueckue). 3HaueHHEe OWUOTHYCCKUX B3AMMOJCUCTBHN ISt
CYIIECTBOBAHHUS OpPraHM3MOB B cpele oburanus. [IpuHIMI KOH-
KYPECHTHOTO HCKITFOYCHHUS

IKOCUCTEMBI H nmpucymuye MM 3aKOHOMEpPHOCTH

7.1

Paznensl u 3a1auu 3konoruu. CBsi3b 3KOJOTHHU C IPYTMMHU HayKaMH.
Mertozs! skonoruu. IloneBsle HaOmMIOAEHNS. DKCIEPUMEHTH B 9KOJO-
T'UH: TIPUPOJHBIE U nabopaTopHble. MozenupoBaHue B dKonoruu. Mo-
HUTOPHUHI OKpY’Karollei Cpelpbl: JIOKAIbHbIA, PErHOHAJbHBIA U TJI0-
OabHBIN

BY,VV

7.2

Oxkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH HX AeiicTBus. Knaccu-
(uKamys SKOJIOrMYecKuX (HaKTOpoB: aOHMOTHYECKHE, OMOTHYECKHE,
aHTpornorenHpie. OOLIMe 3aKOHOMEPHOCTH JEHCTBHS JKOJOTHYECKUX
(akropos. IlpaBuno munmmyma (K. Ilnpenrens, 0. JIubux). Tomne-
PaHTHOCTb. Depubuonmubvle u CMeHoOUOHMHbIE OPAHUIMBL.
Abunornueckue (akropsl. CBeT Kak sKkonoruueckuii dakrop. [lelictBue
Pa3HBIX Y4aCTKOB COJIHEYHOT'O CIIEKTpa Ha OPTaHH3MBbI. DKOJOTHYECKHUE
TPYHIIBl PACTCHUH M XHUBOTHBIX MO OTHOMICHUIO K cBeTy. CHUrHabHas
pouns ceeta. DoToneprHoaAN3M.

Temnepartypa kak skonorudeckuii daxrop. JleiictBue Temneparypbl Ha
opranu3Msbl. [ToMKMIOTEpPMHBIE U TOMOWOTEPMHBIE OpPraHU3MBL. J6pu-
mepmHble U CIeHOMePMHbIe OP2AHUSMbL.

BnaxHocTs kak skosornueckuit daxrop. IlpucriocoOnenust pacrenuit
K TIOJICpXKAHNI0  BOAHOro Oamanca. Kiaccudukanus pacTeHWid 110
OTHOLICHWIO K Boge. IIpucrocoOneHnss KMBOTHBIX K HW3MEHEHHIO
BOJIHOT'O PEXKHMA.

Cpenbl  OOWTaHMS  OPraHM3MOB:  BOJHAs, HA3eMHO-BO3MYyIIHA,
MOYBCHHAsA, INIyOMHHAs MOJIIOYBCHHAs, BHYTPHOpraHm3MeHHas. Pu-
3UKO-XUMHYECKHE  OCOOCHHOCTH  Cpei  OOMTaHUs  OPraHU3MOB.
IprcnocoGieHnst OpraHU3MOB K XKU3HH B Pa3HbIX Cpejiax.
buonornueckne purmel. Buemrne n BHyTpeHHHE pUTMBL. CyTOdYHBIE
U FOAMYHbIe PUTMBL. [IpHCIIOCOONIEHHOCTE OPraHU3MOB K CE30HHBIM
W3MEHEHUSIM yCIIOBUH JKU3HH.

JXKusnenusie Gopmbl opranu3MoB. [ToHsTHE 0 XU3HEHHOH (opme. JKuz-
HEeHHbIe (OPMBI pACTCHMIl: JIepeBbs, KyCTApPHHKH, KyCTapHUYKH,
MHOTOJICTHHE TPABBI, OTHOJICTHUE TPaBBL. JKusHenHvle ghopmol scueom-
HbIX: 2UOpPoOUOHMbI, 2eo0buonmul, aspobuonmei. OCOOEHHOCTH CTpOe-
HUS ¥ 00pa3a XKU3HH.

Buotnueckne dakTopbl. Buapl OHOTHYECKHX  B3aMMOJCHCTBHIA:
KOHKYPEHIs, XHIIHMYeCTBO, cUMOM03 u ero ¢dopmsl. [lapasutusm,
KooIlepauus, MyTyalu3M, KOMMEHCaIu3M (KBapTHPAHTCTBO, HaxJieO-
HU4YeCcTBO). Hempodghuueckue gzaumodeticmsus (monuueckue, ghopuyec-

BY, VvV

7.3

DKOJOTrMYecKHe XapaKTepUCTUKHN momysanuy. [lomymsaius kak 6uoio-
rM4eckas cucreMa. Ponb  HeoOHOpoOHOCmU — cpeobl,  usuuecKux
b6apvepos u ocobemnocmen 6uonroUU  6UO08 6 DHOPMUPOBAHUU
npocmpancmeenHou cmpykmypul nonyaayuti. OCHOBHBIE MOKa3aTeIN
MOMYJISILIMK: YHCICHHOCTh, IJIOTHOCTh, BO3PACTHAsl U IOJIOBAasi CTPYK-
Typa, PO’K1aeMOCTh, IPHPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHS.
Dkomorudeckass CTpykTypa momyisiiui. OIeHKa YHCICHHOCTH I10-
myasiuuy. JluHaMuka momynsuuu U e€ peryisuusa.  buomuueckuil
nomenyuan nonyaayuu. Moodenuposanue ounamuxu nonyaayuu. Kpu-
BBIE POCTA YHCICHHOCTH nomyssinun. Kpusbie BeDKUBaHUS. Peryssius
YUCIICHHOCTH MOMYJIALUIA: POJib (JaKTOPOB, 3aBUCSIINX U HE 3aBUCSIIUX
OT IUTOTHOCTH. DKOJIOTHYECKUE CTPAaTEeruu BUIOB (7- 1 K-cTpaTerun).
IonsiTie 06 3Kos0rHUecKoi Hute Biaa. Mecrooburtanue. MHocomepHas
Modenv skonoeudeckoul Huwu .M. Xamuuncona. Pazmepvl sKonoeu-
yeckotl Huww. TToTeHIMABHAS U peaTM30BaHHAS HHIIIH.

Bun xak cucrema momyssinuii. Apeaisl BUAOB. BHabl 1 HX )KH3HEHHBIE
CTpaTeruy. 3aKOHOMEPHOCTH IOBEICHUS W MHUTPAlMil JKMBOTHBIX.
buonornyeckre HHBa3HU Uy KEPOAHBIX BUIOB

bY,Vy

7.4

CoobmectBa opraHu3MoB. bronenos u ero crpykrypa. Cesi3n MexIy
OopraHm3MaMm B OWOIEHO3e. DKOCHCTeMa KaK OTKpBITas CHCTEMa
(A.Ix. Tencnu). OyHKUMOHAIBHBIE OJIOKH OPraHU3MOB B 9KOCHUCTEME!
IIPOAYLEHTHI, KOHCYMEHTHI, peayleHTsl. Tpodudeckue yposHH. Tpo-
¢uueckne nemu u cetH. AOmoTHUeckue OnoKM dKocucTeM. [lougwi
u unbl 6 dkocucmemax. KpyroBopor BeLIECTB U HOTOK SHEPTHU B 3KO-
cHucTeMeE.

OcHOBHBIE TOKa3aTean 3KocucTeMsl. buomacca n mpogykmms. Dkoio-
TMYECKHe TUPAMUIbI YUCEII, OMOMACChI M SHEPTUH.

HamnpaBieHHbIe 3aKOHOMEpHBIC CMEHBI COOONIECTB — CYKIIECCHH.
INepBuuHble ¥ BTOPUYHBIE CYKIECCHH M MX TPUYHHBI. AHTPOIIOTEHHBIC
BO3JICHCTBUS Ha  Cykueccuu. Knumakcnoe —coobujecmeo.  buo-
PpazHOOOpa3Ke U MOJIHOTa KPYroBOPOTa BEMICCTB — OCHOBA YCTOHYNBOCTH
COOOIIIECTB.

[IpuposaHble 3KOCHCTEMBI. AHTPONOr€HHBIE YKOCHCTEMBI. ATrpO3KOCH-
cTemMa. ATporneHo3. Pa3inuuns Mexty aHTPOIIOTCHHBIMHU U TIPUPOJHBIMH
9KOCHCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [ opoo-
ckas ¢nopa u ¢payna. Cunanmponuzayus 2o0poockotl ¢paynvl. buonoru-
YEeCKOE M XO3AIICTBEHHOE 3HAYEHHE arpOIKOCHCTEM M YPOOIKOCHCTEM.
3akonomepHocmu  pOpMUPOBAHUS  OCHOBHBIX — 83AUMOOEUCMEUL
OP2aHU3MOB 8 IKOCUCTNEMAX.

Ilepenoc snepeuu u eewjecme MmexHcoy CMENCHIMU IKOCUCTIEMAMU.
VYcToluMBOCTE  OPraHW3MOB, TOMYJIALMNA U 3KOCHCTEM B YCIOBHAX
€CTECTBEHHBIX ¥ aHTPOIOTCHHBIX BO3JICHCTBUH
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7.5 | buocgepa — obmemianerapHast 000J104Ka 3eMIIH, IJIE CYIIECTBYET WIIH
cyniecTBoBasa m3Hb. Yuenue B.J. BepHanckoro o 6uocdepe. Odnactu
ouocdeps! u e€ coctas. JXKuoe BemecTBo 6MOCHEpb U ero (yHKIHH.
3aKOHOMEPHOCTH cyniecTBoBaHus 6rocepsl. OcodeHHOCTH GHOChEph
Kak T1100a1bpHO# SKocucTeMsl. JlnHaMuueckoe paBHOBecue B buocdepe.
KpyroBopoTs! BemiecTs 1 OHOr€OXMMHYECKHE IUKIbBI (yrieposa, a3o-
Ta). PUTMHYHOCTS sIBIICHUIT B Onochepe.

3oHanbHOCTH OHOcdepbl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYILH:
TYHJpa, XBOWHBIC JIeCa, CMEIIAHHBIE M IIMPOKOJIUCTBEHHBIE Jieca,
CTENH, CaBaHHBI, ITyCTBIHH, TPOIIMYECKHE JIECa, 8bICOKO20pba. Knnmart,
PACTUTENBHBINA W )KHUBOTHBIA MUpP GHIOMOB CYIIIH.

CrpykTypa ¥ (YHKIUS JKUBBIX CHCTEM, OLICHKA UX pPecypCcHO20 NOmeH-
yuana n GnochepHbIX QYHKIHUIH

BY, VvV

7.6 | Dxonormyeckne KpU3MCHl U WX MpUYMHBL BoszelicTBue venoBeka Ha
orocdepy. 3arps3HeHne BO3MyIIHON cpenbl. OXpaHa BO3oyXa. 3arpsi3-
HeHHe BOJHOMU cpefbl. OXpaHa BOJHBIX pecypcoB. PaspyiieHne moussl.
OxpaHa OYBEHHBIX pecypcoB. M3MeHeHne Kinmarta.

AHTpPOTIOTeHHOE BO3/CHCTBHE HAa PACTUTENbHBIN W KHUBOTHBIA MHD.
OxpaHa pPacTUTEIBHOTO M >KUBOTHOrO Mupa. OCHOBHBIC IPHUHIUIIBI
oxpanbsl npupoabl. Kpacusle kaurn. Oco0o oxpaHseMble NPHPOAHBIC
teppuropuu (OOIIT). Boranudeckue cajgp! U 300JI0THYECKUC TAPKH.
OCHOBHbIE NPHHIMIBI YCTOHYMBOIO Pa3BUTHsI HEJOBEUYECTBA M IPH-
poxbl. ParoHanbsHOE NPHPOJONONBE30BAHUE M COXPAHEHHE OWOJIOTH-
4eCcKOro pazHooOpasust 3emin

BY,VV
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Pa3nen 3. OTpaikeHne B cofiep:KaHUU KOHTPOJbHBIX H3MePHTEIbHBIX
MATePUAJIOB JIMYHOCTHBIX Pe3yJbTATOB OCBOCHHUs OCHOBHOI 00pa3oBaTe/IbHOI
NMPOrpamMMBbl CpeIHero o011ero 00pa3oBaHus

JINMYHOCTHBIC pE3yNBTAaTHl OCBOCHUS OCHOBHOM 00pa30BaTENbHOI IPOrpaMMBI
oOyuaromumucs Ha ocHoBe OI'OC  oTpakaroT TOTOBHOCTH M CIIOCOOHOCTB
00y4arouxcsi PyKOBOJACTBOBAaThCS  C(POPMHUPOBAHHOW BHYTPEHHEW MO3MIHMEH
JIUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpPHUCHTALUH, IIO3UTHUBHBIX BHYTPCHHHX
yOeKIeHn, COOTBETCTBYIOMNX TPaJUIIMOHHEIM [IEHHOCTSM POCCHIICKOTO OOIIecTBa,
pacliupeHye >KU3HEHHOTO OIbITa M ONbITa AEATENbHOCTH B IpOLECCe peanu3aluu
OCHOBHBIX HallpaBJI€HHUI BOCITUTATENbHOI! IeATeIbHOCTH.

ConepxaHue U pe3ynbTaThl BbIIONHEHU 3agaHuil EI'D cBsa3aHbl B TOM yucie
C JIOCTIDKCHHEM OO0Yy4alOIUMUCS CIEAYIOIIUX JMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
OCHOBHOI 00pa30BaTeIbHOMN MPOTPAMMBI.

B wactu gusuueckozo socnumanus:

— c(hOPMHPOBAHHOCTH 3/J0POBOTO M OE30IIacHOr0 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO;

— aKTMBHOE HEMNpHATHE BPEIHBIX NMPHUBBIYEK U MHBIX (OPM NPUYMHEHHsS Bpeaa
(bI3UIeCKOMY M IICHXHYECKOMY 37I0POBEIO.

B gactu mpyoosoeo socnumanus:

— TOTOBHOCTb K TPYZy, OCO3HAaHHE IIEHHOCTH MAacTepCTBa, TPy 10II00He;

— MHTepec K pasmuuHbIM cdepaM Mpo(ecCHOHANbHON AesATeNbHOCTH, yMEHHe
COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymieil mpodeccmu M peaan30BHIBATH
COOCTBECHHBIC )KU3HEHHBIC IITaHbI;

— TOTOBHOCTb M CHOCOOHOCTb K 00pa3oBaHMI0O U CaMOOOpPa3OBaHUIO
HAa NIPOTSKEHUU BCEHU JKU3HMU.

B wactu skonoeuueckozo eocnumanusi:

— c(hOpMHPOBAHHOCTb  3KOJIOTMYECKOW  KYyJbTYyphl, IIOHMMAaHHUE  BIMSIHUA
COI[MANbHO-9)KOHOMHYECKUX  IPOLECCOB  HAa  COCTOSIHUE  TPHPOAHOI
U COLMANBHON Cpeibl, OCO3HAHHE TIJO0ATBHOTO XapakTepa 3KOJIOTHYECKHX
npooem;

— aKTUBHOE HENPUSTHE e CTBUIl, NPUHOCSIIUX Bped OKpYXKaIoLIel cpeae;

— yMEHHE IIPOTHO3MPOBATh HEONTATONPHATHBIE OKOJOTHYECKHE ITOCIEACTBHSA
IpeANPUHUMAEMBIX JEUCTBUM, IPEJOTBPAILATh UX.

B wactu npunsamus yennocmu nayuno2o no3Hanus:

— cOPMHPOBAHHOCTb  MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOH NMPAaKTHKH, OCHOBAHHOTO Ha JIMAJIOTe
KyIbTyp, CIHOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B HOJNUKYJIBETYPHOM
MHpE;

— COBEpIICHCTBOBAHUE S3BIKOBOM M UHTAaTENbCKOI KyIbTypBl KaK CpeACTBa
B3aUMOJICHCTBUS MEKAY JIIOAbMU U IIO3HAHUS MUPA;

— OCO3HaHME LIEHHOCTU Hay4HOH J1eSTeIbHOCTH.

Jluunocmuvie pesynemamel, obecneuusarowue adanmayulo 00yUaAOUE20C
K UBMEHATOWUMCSL YCIOBUAM COYUATLHOU U NPUPOOHOTL CPeobl:
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— CIOoCOOHOCTh JICHCTBOBAThH B YCIIOBHSAX HEONPEICIEHHOCTH, TOBBIIIATH YPOBCHB
CBOCH KOMIIETEHTHOCTH Yepe3 IPaKTHYECKYHO [EeATeIbHOCTh, B TOM 4YHCIIE
YMEHUE YUYHUTBCS Y APYTHX JIIOAEH, OCO3HAaBaThb B COBMECTHOM IEATENLHOCTH
HOBBIE 3HAHM, HABBIKM U KOMIIETEHIIUU U3 OIBITA IPYTHX;

— HaBBIK BBISIBIICHHS U CBSI3bIBAHHS 00pa30B, CIOCOOHOCTH (HOPMHUPOBAHMS HOBBIX
3HAHWH, B TOM YHUCJE CHOCOOHOCTH (POPMYIUPOBATH UIEH, MOHATHS, TUIIOTE3BI
00 0OBEeKTax U SABICHUSIX, B TOM YHWCIE paHee HE HM3BECTHBIX, OCO3HABATH
JNeGUIUTEl COOCTBEHHBIX 3HAaHHA M KOMIETEHTHOCTEH, IJIaHUPOBATH CBOE
pa3BUTHE;

— YMEHHE pAacHo3HaBaTb KOHKPETHbIE NPUMEPHl MOHATHA IO XapaKTEePHBIM
MpU3HAaKaM, BBINOJIHATH ONEPallid B COOTBETCTBUU C  OIpENEICHUEM
U TpOCTEHIIMMHU  CBOMCTBAMHU  TOHSTHS, KOHKPETHU3UPOBaTh IOHATHE
[pUMepaMM, HCIONb30BaTh IOHATHE W €ro CBOMCTBA MpU PEIICHUH 3agay
(mamee — omepupOBaTh TOHATHUSAMH), a TakXe ONEPUPOBATH TEPMUHAMU
Y TIPEJICTaBICHUSIMH B 00JIaCTH KOHIIECTIIIUH YCTOWINBOTO Pa3BUTHS;

— YMEHHE aHAJIM3MPOBAaTh M BBIABIATH B3aWMOCBS3M MPHUPOABI, 0OOIIECTBa
1 SKOHOMHUKH;

— YMEHHE OLIEHUBATh CBOU JEHCTBUA ¢ YUETOM BIIMSHUS HA OKPY)KAIOLLYIO Cpemdy,
JNOCTIDKEHUsST TeNiel W MPEOJOJCHUS BBI30BOB, BO3MOXKHBIX TIOOAIBHBIX
MOCJICACTBUH;

— CIOCOOHOCTh O0YYArOIIMXCSl OCO3HABAaTh CTPECCOBYIO CHTYaIMIO, OLIEHHBATH
MIPOUCXOAAIINE U3MEHEHUS U UX MTOCIEACTBHS;

— BOCIIPHHHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIINUN KOHTPMED;

— OLICHUBATh CHUTYalMI0 CTPEcca, KOPPEKTHPOBaTh IPUHUMAEMBIE PELICHUS
U IeHCTBUS,

— (opMynupoBaTh W OLEHUBATH PUCKH H TIOCIESACTBHS, (OPMHUPOBATH OIIBIT,
YMETh HaXOJUTh MO3UTHBHOE B MPOU3OIIEIIICH CUTYaINH;

— OBITh TOTOBBIM JICHCTBOBATH B OTCYTCTBUE TapaHTUH ycrexa.
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