ITPOEKT

I'ocynapcTBeHHasi NTOTOBas aTTeCTAIUsI 0 00Pa30BATEJbLHBIM
NMporpaMMam cpeaHero oouiero oopazopanus B popme
€IUHOT0 rocyaapcTBeHHOro 3k3amena (EI'9J)

Komuduxarop

POBEPSIEMBIX TPEOOBAHUH K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
o0pa30BaTeNbHOM MPOrpaMMbl CPEAHETO 0011ero 00pa3oBaHUs
Y DJIEMEHTOB COJIEPKAHUS IS IPOBEICHUS
€MHOr0 FOCYIapCTBEHHOI'O DK3aMeHa
no bBUOJIOT' N

HOATOTOBIICH (pe/iepabHBIM TOCYIapCTBEHHBIM OIOKETHBIM
Hay4YHBIM YUpEXKICHUEM
«DEJIEPAJIbHBI UHCTUTY T MEJATOrMYECKHUX 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
cojiep:KaHus /ISl IPOBe/IeHUs eIMHOT0 roCyAapCTBEHHOr0 3K3aMeHa
no BUOJIOTUHN

Komudukarop cocTaBneH Ha OCHOBE (eAepanbHOr0 TOCYIapCTBEHHOTO
00pa30BaTeIbHOTO CTaHIApTa cpeaHero obmiero obpazoBanus (manee. — OTOC)
(mpuka3 Munncrepcra npocBemenns Poccuiickoit @enepanuu or 12.08.2022
Ne 732  «O BHeceHuu u3MeHEHHH B  (QenepanbHbll  TocynapCTBEHHBIH
o0pa3oBaTeibHBI CTaHAAPT CpeAHero oOIero o0pa3oBaHHS, YTBEPKIEHHBIN
npuka3oM MuHHCTepcTBA oOpasoBaHMS M Hayku Poccuiickoit @eneparn
ot 17.05.2012 Ne 413») u denepansHOil 00pa30oBaTEIbHON IPOTPaMMEI CPEITHETO
obmero oOpazoBaHus (mpuka3 MuHHCTEpCTBa IpocBenieHuss Poccuiickoi
Oenepaunun - ot 18.05.2023  Ne 371  «O6  yrBepxkaeHuu  QenepanbHOU
00pa30BaTeIbHOM IPOrpaMMBbl CpEIHEro obmero o0pa3oBaHUN
(C U3BMEHEHUAMN)).

KoaudukaTop coCTOUT U3 TPEX pas/iesioB':

— pasgen 1. «I[lepeyerp npoBepseMbIX TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOH 00pa30BaTeNbHON IPOTPaMMBL..CPETHEr0 00mero oOpa3oBaHHs
10 OMOJIOT U,

— pasgen 2. «IlepeueHp INIEMEHTOB COZEp:KAaHUA, MPOBEPSEMBIX HA €AUHOM
roCyapCTBEHHOM JK3aMEHE MO OHOIOTHNY;

— pasgen 3. «OtpaxkeHHe B COACPKAHUM KOHTPONBHBIX H3MEPHUTEIBHBIX
MaTepHaoB JUIHOCTHBIX pe3yIbTaToB OCBOCHHS OCHOBHOH
00pa3oBaTeNbHOI MpOrpaMMBbl CPEAHETO OOIIEro 00pa30BaHUA.

B xommduxarop He BKIIOYEHBI TpeOOBaHMSA K pe3yNbTaTaM OCBOCHHSA
OCHOBHOM 00pa3oBaTeNbHOIl IporpaMMBl CpegHero oomero o0Opa3oBaHHsA
M DJEMCHTHI COJEpKaHMs, JOCTHXKCHHE KOTOPBIX HE MOXKET OBITh NMPOBEPEHO
B paMKax TOCYJapCTBEHHOI NTOTOBOM aTTECTAIMH.

! Marepuansr pasgeno 1 u 2 BKIIOYEHBI B (hefepaibHYIO 0GPa3’OBAaTEIBHYIO MPOTPAMMY CPEIHEr0 OBIIEro
obpasoBanus (npruka3 MuHHCTEpCTBa TpocBelenus Poccuniickoit Menepannn ot 09.10.2024 Ne 704 «O BHeceHHH
M3MEHEHUH B HEKOTOphle TpHKasel MuHHcTepcTBa mnpocemenns Poccuiickoit ®enepamyn, kacaronmecs
(enepanbHBIX 00pa30BaTENbHBIX MPOrPaMM HAYaJIbHOTO OOLIEro 00pa3oBaHMs, OCHOBHOTO 00IIero oOpa3oBaHMs
U CpejiHero o01ero oopa3oBaHus»).

© 2027 denepanbHas ciyx0a 1o Hag30py B cepe 00pa3oBaHus U HAYKH




Komudukarop EI'D 2027 r. BUOJIOT' YA, 11 knace. 3/23
Paznean 1. [lepeuennb npoBepsieMbIX TPeGOBaHU K pe3yJIbTaTaM 0CBOEHMS
OCHOBHOJ 00pa30BaTe/IbHOM POrPAMMbI
cpeaHero odmero oopazosanus no BUOJIOI'NU

B rtabmmme 1 npumBenéH  mepedeHb  NPOBEPSEMBIX  TpeOOBaHHI
K METaIpeIMETHBIM Pe3yJIbTaTaM OCBOCHHS OCHOBHON 00pa30BaTENIbHON HMPOTrpaMMbI
cpenHero obmero o6pa3oBaHUs, COCTaBICHHBIH Ha ocHOBE 1. 8§ ®I'OC.

Tabauya 1

Komudukarop EI'D 2027 r.

BUOJIOT U, 11 knmace. 4/23

Kox
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsieMble TPeGOBAHMS K METANPEIMETHBIM Pe3yJIbTAaTaM OCBOEHUS
OCHOBHOIi 00pa3oBaTeIbHOI NPOrpaMMbI CpeIHero o001ero oopa3oBanus

1.3

Paboma c ungpopmavueir

1.3.1

Brnaners HaBbIKamu moNydeHHs HHGOPMAIMK U3 HCTOYHHKOB pPa3HBIX THIIOB,
CaMOCTOATENIBHO OCYILECTBIIATh IOMCK, AaHalIM3, CHCTEMAaTU3aLUI0 M HMHTEp-
nperanuio HHGOPMALMK pa3IMYHbIX BUAOB U ()OPM IpE/ICTaBICHHS

Co31aBaTh TEKCTHI B pa3IN4HbIX GopMaTax ¢ yuéToM Ha3HauYeHHst MH(YOPMALIUH U Lie-
JIEBOH ayIMTOpPHH, BBIOMpAst ONTUMAJIBHYIO (JOpMy IIpeICTABICHUS] M BU3yJIH3aLllN

Kon IIpoBepsieMble TpeGOBaHUS K MeTaNpeAMETHBIM pPe3yJIbTaTaM 0CBOEHUs
NpoBepPsSIeMOro OCHOBHO¥ 00pa30BaTeJbHOM MPOrPaMMBbl CpPeIHEro 001ero 06pa3oBaHus
TpedoBaHUsI

OHCHI/IBaTL JIOCTOBEPHOCTD, JIETUTUMHOCTDH I/IH(l)OpMaHI/II/I, €€ COOTBETCTBHUE IpaBo-
BbIM 1 MOPAJIbHO-3THYCCKUM HOpMaM

1 ITo3naBaTeabHblie YY ]

1.1 bazosvie nozuueckue oeiicmeus

1.1.1 VYceraHaBIMBaTh CyLIECTBEHHBIH NMPU3HAK WM OCHOBAHMS I CPaBHEHMS, KIac-
cuukayu u 06001IeHUs

Vcnonp3oBaTh cpeicTBa HH(POPMAILMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOIUM
B PEIICHNN KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AallMOHHBIX 3a1a4 C Co0JTI0-
JIeHHEeM TpeOOBaHUI 3PrOHOMHKH, TEXHHKH OE30IIaCHOCTH, TMTHEHBI, pecypcoche-
PEXeHHUs, IPABOBBIX M ATHYECKUX HOPM, HOPM MH(POPMALIMOHHON 6€30MaCHOCTH

BoIsBIsITh 3aKOHOMEPHOCTH U IPOTUBOPEYHS B pACCMATPUBACMBIX SBJICHUAX

Branetp HaBBIKaMU pAcHO3HABAHWS W 3alUTHl HHGOpManuy, HHOOPMAIMOHHON
0€30MaCHOCTH JTUYHOCTH

CamocrosTenbHO GOpMyJIMPOBaTh M aKTyaH3HPOBATh MPOOJIEMy, pacCMaTpHBaTh
€€ BCECTOPOHHE;

OIIpEeNIeIATh IENN JEATENbHOCTH, 3aJdBaTh IapaMeTpbl M KPUTEPHU UX JOCTH-
JKECHHS

Kommynukatusabie YY ]I

Obwenue

OcymiecTBiIsATh KOMMYHHKAIMU BO BceX cepax jKU3HN;
BJIAJICTh PA3IMIHBIMH CrIoco0aMy OOLICHHUS U B3aUMOJCHCTBHUS

1.1.4 Bnocurs KOPPEKTUBBI B ACATECIABHOCTh;, OLECHHUBATH COOTBETCTBHUC PE3YJIHTATOB
LEJIsIM, OLICHUBATh PUCKU HOCHeI[CTBHfI JACATCIBHOCTU

Pa3BEpHYTO M JOTMYHO M3JIaraTh CBOIO TOUKY-3PEHHUS C UCIOJIB30BAHUEM SI3BIKO-
BBIX CPE/ICTB

1.1.5 Pa3BuBaTh KpeaTHBHOE MBILIICHUE TIPU PELICHUH KU3HEHHBIX IIPOo0IeM

ApPryMeHTHPOBAaHHO BECTH JIHAJIOT

1.2 bazosvie uccnedosamenvcxkue oeiicmeusn

PeryasituBabie YV /I

1.2.1 BitazieTh HaBBIKAMH y4eOHO-MCCIEOBATENLCKON H POSKTHOM JEsTEIbHOCTH, Ha-
BBIKAMHU pa3peLICHHUs pobiaeM

Cam oop2anu3ayuin

1.2.2 OBnaseHne BUAAMH JESATENBLHOCTH IO MOJMYYEHHIO HOBOTO 3HAHUS, €ro HHTEep-
MpeTaluy, IPeoOPa3OBAHUI0 U NPHUMCHCHUIO B PAa3IMYHBIX yYEOHBIX CHTYaLUsX,
B TOM YHCIIE TIPU CO3/IaHUHU Y4EOHBIX M COLMATBHBIX IIPOSKTOB

CaMOCTOSATENFHO OCYIIECTBISTh NO3HABATENBHYIO JIEATEIbHOCTD, BBISBISTH MPO-
O1eMbl, CTaBUTH (M (HOPMYJIMPOBATH COOCTBEHHBIE 3afadyd B 0Opa30BaTENILHON
JeATENbHOCTH M KH3HECHHBIX CUTYaIHsX;

J1aBaTh OLICHKY HOBBIM CHUTYaLHsIM

1.2.3 @dopMupoBaHHe HAYYHOTO THIIA MBIIUICHUS, BIIaJCHHE HAyYHOH TEPMHHOJIOTHEH,
KITFOYEBBIMU TTOHATUSIMU U METOJAMH

1.24 BhIABIATE IPUYNHHO-CIIEICTBEHHBIE CBA3U U aKTyalM3UPOBATh 3a1a4y, BBIBUIaTh
THIOTE3y €€ PEIIEHHUs, HAXOAUTh apIyMEHTBI JJIsl JOKA3aTeNbCTBA CBOMX yTBEPXK-
JCHHH, 33/1aBaTh IapaMETPhl U KPUTEPHUHU PEILCHUS

1.2.5 AHanu3upoBaTh IOJYYCHHBIC B XOJE PEIICHUS 3ala4d PEe3yJIbTaThl, KPUTHYECKH
OIIEHNBATh UX JIOCTOBEPHOCTb, TPOTHO3HPOBATh HM3MEHEHNE B HOBBIX YCIOBHAX

CaMOCTOSITENIbHO COCTAaBIIATh IUIAH PEIICHUS MPOOJIEMBI C y4ETOM HMMEIOIIMXCS
PecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEIIIOYTCHHUII;

JeaTh OCO3HAHHBIH BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 pe-
IICHUE;

OILIEHMBATh TPHOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMHUPOBAHUIO U IIPOSIBICHUIO INMPOKOI 3PYAULMH B Pa3HBIX
o0JsacTaX 3HaHUI

1.2.6 YMeTp TepeHOCHTh 3HaHHS B IIO3HABATENFHYI0 W TPAKTHUECKYIO 00IacTH
JKM3HEeATEIbHOCTH;

YMETh HHTETPHPOBATh 3HAHUS M3 Pa3HbIX IPEAMETHBIX 00JIacTei;

OCYILECTBIISITh LEJCHANPABICHHBIH MOMCK IIEPEeHOCa CPEACTB M CIIOCOOOB Meii-
CTBUSI B MPO(ECCHOHAIBHYIO CPEy

3.2

Camoxonumponn

3.2.1

Z[aBaTL OLICHKY HOBBIM CHUTYyalllsIM, BHOCHUTb KOPPCKTUBBI B HE€ATCIIBHOCTD,
OLECHUBATH COOTBETCTBUEC PE3YJILTATOB LEIISIM

1.2.7 CrocoOHOCTh M TOTOBHOCTh K CAaMOCTOSITENBHOMY IOHCKY METOJOB PEIICHHS
MIPAKTUYECKUX 33134, IPUMEHEHUIO PA3JINYHBIX METOI0B MO3HAHMS,

CTaBUTh M (OPMYJIHMPOBATH COOCTBEHHBIC 3aJadd B 00pa30BATEIBHOI JESTEIIb-
HOCTH Y KM3HEHHBIX CUTyalUsX;

CTaBHUTh NPOOJIEMBI U 33/1a4H, JTOIYCKAIOIHE albTePHATHBHBIC PEILICHHS;
BBIIBHIaTh HOBBIE UJIEH, IIPEIaraTh OPUTHHAIBHBIC TOAXObI U PEILICHNUS;
pa3pabaTbiBaTh IUIAH pEIICHUS MPOOJIEMBI C ydYETOM aHaldW3a HMMEIOIIUXCS
MaTepHaJIbHBIX U HeMaTepHaJIbHBIX PECYPCOB

322

Bnasets HaBBIKAMH I1103HABATENBHON pedeKCHH KaK OCO3HAHHs COBEpIIAEMBIX
JEHCTBUI ¥ MBICITUTEIIBHBIX TIPOLIECCOB, UX PE3yJIbTATOB M OCHOBAHUIA;
UCHOJb30BaTh NPUEMBI pedEeKCHH I OLEHKH CHUTYalluH, BbIOOpa BEPHOrO
peleHHs;

YMETb OIICHMBAaTh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHHUS 10 UX CHHKEHUIO

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

3.3

OMONMOHANBHBIA MHTEIIEKT, MPEANOoNaralomui copMUpOBAaHHOCT: CaAMOpETy-
JIMPOBAHMS, BKIIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTD
3a CBOE IOBEJICHUE, CIIOCOOHOCTh aJaNTHPOBAThCS K SMOLUOHAIBHBIM H3MCHE-
HUSIM 1 TIPOSBIIATH 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 ciyx0a 1Mo Hag30py B cdepe 00pa3oBaHus U HAYKH




Komudukarop EI'D 2027 r.

BUOJIOI'UA, 11 knace.  5/23

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

K TMPEAMETHBIM pe3yjibTaTaM COOTHECCHBI

(u3 TaOmHIE! 1).

C METAaIPEAMETHBIMU  PE3YyJIbTaTaMU

Tabauya 2

Komudukarop 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 oouero od0pa3oBaHus
Ha ocHOBe PI'OC

YpoBeHb
NpeIMeTHbIX
TpedoBaHMii

oroc

Mera-
npeaMeTHbIH
pe3yabTar

Koa npose-
psieMoro
Tpedo-
BaHUA

IIpoBepsieMble TpeGOBaHUS K MPeAMETHBIM pe-
3yJIbTaTaM 0CBOCHHUS OCHOBHOIT 00pa3oBaTelib-
HOIi IpOrpamMMBbI cpeJHero oduero 00pa3oBaHus
Ha ocHOBe PI'OC

YpoBennb
TNPEeIMETHBIX
TpedoBaHMii

Droc

Merta-
NnpeAMeTHBIH
pe3yJabrar

1

Cepopmuposannocms 3nanuii 0 mecme u ponu
Ouon0zuu B CUCTEME CCTECTBEHHBIX HaykK, B (op-
MHPOBAaHHU COBPEMEHHOI €CTECTBEHHOHAYYHOMI
KapTHHBl MHpa, B MO3HAHUM 3aKOHOB IIPHPOABI U
PpCIIEHNN JXU3HCHHO Ba)XHBIX COLMAJIBHO-3THYECC-
KHX, SKOHOMHYECKHX, BKOJOTMYECKHX IIpoOieM
9eloBeYeCTBa, a TAKKEe B pEIICHHH BOIPOCOB
PALMOHANIBHOTO TIPUPOJIONONL30BAHUS, B (HOPMH-
POBAaHMH LIEHHOCTHOTO OTHOLICHUS K IIPUPOJE, 00-
IIECTBY, YETOBEKY; O BKJIaZe POCCHHCKHX H 3apy-
OEXHBIX YUEHBIX — OMOJIOrOB B Pa3BUTHE OMOIOTUM

bY, VY

MIT 1.1; 1.2;
1.3;2.1;3.1; 3.2

Bnaoenue cucmemoii 3HaHUIL 00 OCHOBHbBIX Me-
mooax Hay4nozo no3Hanus, UCIONb3yEeMBIX B OUO-
JIOTHYECKHUX HCCIICJOBAHUIX . JKUBBIX . OOBEKTOB
1 JKOCHCTeM (OIHCaHue, M3MepeHHue, MpoBeJeHUe
HAOIIONIeHHIT); CIOCOOaMK BBISIBJICHUSI M OLICHKH
AHTPONOT€HHBIX H3MEHEHUH B IIPHPOJIE.

VYMeHHe BBIIBHIaTh THUIIOTE3bL, INPOBEPATH HX
IKCIEPUMEHTABHBIMU : CPENCTBAMH, (OPMYIHPYSI
[eNIb UCCIEIOBaHMUs, aHAJIU3NPOBATH IIONyYECHHBIC
pe3yIbTaThl U eaTh BHIBOBL.

BrlsiBneHNE' 3aBUCHMOCTH MEXKIY HCCIIELYEMBIMHU
BEJINYHHAMY, OOBSCHEHUE IOJIYYCHHBIX PE3yJIbTa-
TOB 1 (OPMyIHUpPOBAHHE BBIBOAOB C HCIOJIB30Ba-
HUEM Hay4YHBIX TIOHATHUI], TEOPHIi ¥ 3aKOHOB

bY,VV

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

ctBeHHocTH T. MopraHa, 3akoH 3apOJBIIICBOTO
cxoxacrBa K. bapa, spomonuonnas teopust Y. Jap-
BUHA, CHHTETHYECKas TEOPHs 3BOIIOLHHU, TEOpPHs
anTtponoreHesa Y. Jlappuna; Teopus GHoreoreHosa
B.H. Cyxkauépa; yuenust H.W. BaBunosa — o nenTpax
MHOrooOpa3ust M HPOHUCXOXKACHHUS KyJIbTYyPHBIX
pacrennii, A.H. CeBepiioBa — 0 MyTsX U Hampasie-
HusIx sBouonnn, B.U. Bepnasckoro — o 6uocdepe);
3aKOHBI (€AMHOOOPA3Usi OTOMKOB IIEPBOTO IMOKO-
JICHUA, PaCIICIUICHUS MIPU3HAKOB, HE3aBUCUMOI'O
HaclleOBaHUsT Npu3HaKoB . MeHnens; cLeIuieH-
HOTO HACJE/IOBAHWSA TIPU3HAKOB M HAPyHICHUS
cruemieHnst reHoB T. MopraHa; TrOMOJIOTHYECKHX
psanoB B HaciencTBeHHOM u3meHunBoctu H.U. Ba-
BUJIOBA; TEHETHYeckoro papHoBecus Jx. Xapau
u B. Baitu6epra; 3apogsimesoro cxozactsa K. bapa;
Ouoreneruueckuii 3akon . I'ekkensi, @. Miomepa);
NPUHIUNBI  (YUCTOTHI TaMeT, KOMIUIEMEHTap-
HOCTH);

npaBmwia (Muaumyma fO. JInbuxa, sxonorudeckoit
MTUPaMUIBI 9UCEN, OMOMACCHl U SHEPTHN);
runote3bl (koauepBatHoid AWM. Onapuna, nepBud-
Horo Oynbona  Jk. XomaeitHa,  MuKpocdep
C. ®okca, pudozuma T. Yek)

Ymenue enademv cucmemoit oOuonozuvecKux
3HAHUIL; KOTOPAs BKIIIOYACT:

OCHOBOMOJIATAl0IINe OHOJIOTHYeCKHe TePMHHBI
M NMOHATHA (KU3HB, KJIETKA, TKaHb, OpraH, opra-
HU3M, BHJ, IIONMYJIAIMs, SKOCHCTEMa, OHOLIEHO3,
6uocepa; MeTadoNU3M, TOMEOCTas, KICTOYHBIH
HMMYHHTET, OnocHHTe3 Oeinka, GHONOINMEpSI, JHC-
KPETHOCTh, CaMOpETYJISIHs, CaMOBOCIPOM3BEe-
HHE, HACJIeACTBEHHOCTh, W3MEHUYHBOCTH, JHEPro-
3aBHCHUMOCTb, POCT U Pa3BUTHE);

OHMOJIOTHYECKHE TEeOPHMH: KICTOYHAs  TEOpHs
T. llIBanna, M. IlInelinena, P. BupxoBa; kioHasb-
HO-CEJIEKTUBHOTO HMMYHHUTETa I1. Opnux,
MN.M. Me4yHuKOBa, XpPOMOCOMHAasl TEOpHs Hacjel-

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 pewams nouckoBsle duonozuuecKue 3a0a-
Ui, 6bIACAAMb NPUYUHHO-CNICOCINGEHHbIE CEA3U ME-
Ay HCCIENYeMBbIMH OHONIOFMYECKUMH OOBEKTaMH,
MPOIIECCaMU 1 SIBIICHHUSIMH; JIeTIaTh BBIBOABI M IPO-
THO3bI Ha OCHOBaHMH TIOJyYEHHBIX PE3YJIbTATOB;
cocmaeAmy TCHOTUITHIECKHE CXEMbI CKPEIMBAHUS
JUIs  Pa3sHBIX TUIIOB HACIENOBAaHMS HPU3HAKOB
Y OpraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA BEILIECTB
U SHEPruM B AKOCHCTEMax (LIeMH MUTaHuUsl, IHILEBbIe
cern)

bY,VV

MO 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-
MH OOMEHa BEIIECTB; JTalaMU KICTOYHOTO LUK
Y KM3HCHHBIX I[IMKJIOB  OPraHWU3MOB; 3TalaMH
9MOPHOHABHOTO PA3BUTHS; TEHOTHIOM U (heHO-
TANOM, (EHOTUIIOM W (aKTOpaMu cpelbl OOuTa-
HHS; IPOLIECCAMH IBOJIOLMY; IBHKYILIUMHU CHIIAMU
AHTpPOIIOTeHEe3a; 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-
3yJ1bTATaM OCBOEHHUSI OCHOBHOIi 00pa3oBaTelib-
HOM MPOrpaMMbl cpeiHero oouero od0pa3oBaHus
Ha ocHOBe PI'OC

YpoBeHb
NpeIMeTHbIX
TpedoBaHMit

Droc

Mera-
npeaMeTHbI
pe3yabTar

6

Ymenue evioensms cywiecmeennvie npusnaxu:
CTPOEHHUSI BUPYCOB, KJIETOK IIPOKAPHOT U SYKapHOT;
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHUu3MOB,
BHUJIOB, OMOT€OLIEHO30B, IKOCHCTEM U OHochepsr;
CTPOEHUs. OPTaHOB M CHUCTEM OpPTraHOB PACTEHHIA,
JKUBOTHBIX, 4YEJIOBEKA; IPOLECCOB >KU3HCICATEIIb-
HOCTH, INPOTEKAIOI[MX B OPraHM3Max pPacTCHHIL,
)KHBOTHBIX M 9eJIOBEKa;

OHOJIOTMYECKUX IIPOIECCOB: OOMEHa BEIIECTB
(meTabonn3M), HHPOPMALIHU U NTPEBPAILCHUS JHEP-
ruu, OpoXkeHHs, aBTOTPO(HOrO U reTepoTpodHOro
THUIIOB IIUTAHUs, (i)OTOCl/IHTC3a n XCEMOCHHTE3a,
MHTO3a, Meifo3a, rameTorcHesa, 3MOpHOreHe3a,
HOCT3MOPHOHATFHOTO  PAa3BUTUS, Pa3MHOXKCHHUS,
UHIUBHAYadbHOTO PAa3BUTHA OpraHW3Ma (OH-
TOTeHe3a), B3aUMOJACHCTBHS TEHOB, TETEPO3HCa;
JIEWCTBUH  HMCKYCCTBEHHOro oTOOpa, cTabuim-
3UPYIOLIEro, IBUXKYILIEr0 U Pa3pbIBAIOLIELO €cTec-
TBEHHOI'O O0TOOpa; aJIONATPHYECKOIO M CHM-
HAaTPUYECKOTO BHUA000pPA30BAHMSA; BAUSHUS JBU-
XKYIIUX CHJI SBOJIOIUH Ha TeHODOHH MOMYIIHM;
HPHUCTIOCOOJICHHOCTH ~ OpPraHM3MOB -~ K cpene
O6I/ITaHI/l$[, 4yepeaoBaHUsA Hal'[paBI[eHI/lﬁ 9BOJIIOLNH,
KpyroBOpoTa BELIECTB M TOTOKA DHEPIUH B KO-
cucTeMax

BbY,VV

MII 1.1.1; 1.1.2;
13.1;1.3.3; 2.1

Komudukarop EI'D 2027 r. BUOJIOT' U, 11 knace. 8/23
Kon npose-| IlpoBepsieMble TpeGOBaHNS K MPeIMETHBIM pe- YpoBeHb Mera-
psieMoro | 3yJbTaTaM OCBOeHHUsI OCHOBHOI 00pa3oBaTeJib- NpeIMEeTHBIX npeAMeTHBII
Tpedo- HOM MPOrpaMMbl cpeiHero o01ero o0pa3oBaHus | TpedoBaHMil pe3yiabTaTt
BaHUS Ha ocHOBe PI'OC oroc
8 Ymenue ucnonv3oeamp COOTBETCTBYIOIIME ap- Yy MII 1.1.1; 1.1.2;
TYMEHTBI, OUOJIOTUYECKYI0 TEPMHHOJOTHIO U CHM- 1.1.5;1.2.3;
BOJIUKY JUIS JOKa3aTelIbCTBa POJCTBA OPraHH3MOB 1.3.1; 1.3.3; 2.1;
Pa3sHBIX CHUCTEMAaTHYECKUX TPYMI; B3aUMOCBSI3H 3.1
OpraHM3MOB M  cpeibl OOMTaHWs; €AWHCTBA
YeJIOBEYECKHX pac; HEOOXOAMMOCTH 310POBOTO
obpasa XM3HH, COXpaHEHHs Pa3HOOOpa3us BHIOB
1 9KOCHCTEM KaK YCJIOBHS  COCYIICCTBOBAHUS
TIPUPOBI M YEJIOBEUECTBA
9 Ymenue Kpumuuecku ouyenusamov uHgopmayuro bY MII 1.3; 2.1

Ouon02UUeCcK020 COOEPICAHUA; UHTEPIIPETUPOBATE
9TUYECKUE ACTEKThl COBPEMEHHBIX HCCIIEI0BaHUM
B OMOJIOrMH, MEJULIUHE, OMOTEXHOJIOIHH; paccMaT-
puBaTh TIOOANBHBIC 3KOJOTHYECKHE IPOOIEMBI
COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOLICHHIO
K HUM COOCTBEHHYIO MIO3HINIO

Cdhopmuposannocme ymenus 6vloensams CyImecT-
BCHHBIC IIPU3HAKU BHUPYCOB, KJIETOK IIPOKAPHOT
U 9YKapHOT; OJHOKJICTOYHBIX ¥ MHOT'OKJICTOYHBIX
OpraHW3MOB, BH/IOB, OHOT€OIIEHO30B M YKOCHCTEM;
0COOCHHOCTH NPOLIECCOB OOMEHa BEINECTB M IIpe-
BpalllCHUsl JHEPrMU B KIETKe, (oTocuHTe3a,
IUIACTUYECKOTO W DHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OILIOAOTBOPEHHS,
Pa3BUTHS M PA3MHOXKEHHUS, MHIUBUIYAIBHOIO Pas-
BUTHS OpraHm3Ma (OHTOreHe3a), OOpbOBI 3a
CYILECTBOBAHHE, ECTECTBEHHOTO O0TOOpa, BHIO-
o0pa3oBaHus, IPHUCIOCOOICHHOCTH OPraHU3MOB
Kcpene  OOMTAaHMS,  BIHMSHHS ~ KOMIIOHEHTOB
9KOCHCTEM, aHTPOMOTCHHBIX HM3MCHEHHH B 3KO-
CHCTEMax CBOCH MECTHOCTH, KPYTOBOPOTa BEILIECTB
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' YA, 11 knace. 9/23

Paznen 2. IlepedyeHb 371eMeHTOB COlCPKAHNS, IPOBEPsSeMbIX HA €IHHOM
rocyaapcTBeHHoM 3k3amerne no BUOJIOTUA

B Ttabmuue 3 npuBenéH mepedeHb NPOBEPSIEMBIX 3JIEMEHTOB COJEpPXKaHUS,
COCTaBJICHHBIII Ha OCHOBE (enepanbHON 00pa3oBaTENBLHONW MPOTPAMMBI CPEIHErO
obrrero oO6pa3oBaHus IO OUOJIOTHH.

Tabruya 3

Komudukarop EI'D 2027 r.

BUOJIOT' NS, 11 knace.  10/23

Kox

IIpoBepsieMblii 3J1eMEHT coAepKaHUA

Yposennb
NPOrpamMMbl

Kon IIpoBepsieMblii 3J1eMEHT coAepKaHUA Yposennb
HPOrpamMMbl

1 Buosorust kKak HayKa. JKuBble cUCTEMBI H HX H3ydeHue

1.1 | CoBpemeHHasi OHONIOTHS — KOMIUIEKCHAsI HayKa. bromornyeckne HayKu BY, VY?
U n3ydaeMble UMy rpobsieMsl. OyHIaMEHTAbHBIC, TIPUKIIAJHBIC H 0=
HCKOBbIC HAy4HbIC HCCIICJOBaHHS B OMOIOTHH.

3HaueHue Ouonmornu B (DOPMHUPOBAHHM COBPEMEHHOW €CTCCTBCHHO-
Hay4HOH KapTuHbl Mupa. IIpodeccun, csi3aHHble ¢ Ouosorueil. 3Ha-
4yeHue OMOJIOTUM B MPAKTHYECKOM JSSTENbHOCTH YeIOBeKa: MEAULIIHE,
CEJILCKOM X035HICTBE, MPOMBIILICHHOCTH, OXpaHe IIPUPOIbL

1.2 | XXuBble cHCTEMBI KaKk MpeAMeT u3ydeHus: ononorun. CBOWCTBA )KUBBIX BY, VY
CHCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, IUCKPETHOCTh M IIEJIOCT-
HOCTb, CIOXXHOCT H YIOPAAOYECHHOCTh CTPYKTYPBI,. OTKPBITOCTb,
CaMOOpPraHu3alus, CaMOBOCIPOU3BEACHHE, . PA3APAKUMOCTb, H3MEH-
YHBOCTB, POCT M Pa3BUTHE.

YpOBHU OpraHu3alMy >KHUBBIX CHUCTEM: MOJEKYJSPHBIM, KIETOYHBIH,
TKAHEBBIH, OpraHW3MEHHBIH, IOIYJISIIOHHO-BUIOBOH, SKOCHCTEMHBIH
(buoreoueHoTnyeckuit), OmoctepHsiil. Ilpomeccsl, mpoucxoasIne
B JKUBBIX cucteMax. OCHOBHBIE NpU3HaKH xuBoro. JKn3Hp kak ¢opma
CYIIECTBOBaHHUS MATEPHU

buonorndeckne monuMepsl. bemkn. AMUHOKHCIOTHBIN COCTaB OEITKOB.
CrpykTtypsl OenkoBoii Moiekyibl. IlepBuuHas cTpykrypa Oeika, me-
NTUAHAs CBsA3b. BTopu4Has, TpeTWyHas, 4YETBEPTHYHAS CTPYKTYpBI.
Jlenarypanus. CsoiictBa 6enkoB. Knaccugukanus 6enkxos. buonoru-
Yyeckue QyHKIUH OENKOB.

VYrneBoxsl. MoHOCaxapubl, JHcCaxapyibl, OJIMrOCaxapHibl WM IOJH-
caxapuapl. OOMi TUIaH CTPOGHHS M (PM3HKO-XMMHYECKHE CBOMCTBA
yrieBosoB. buonornyeckne GyHKUNH YTICBOIOB.

Jlunuper. TuapodubHo-ruapodobHbie cBoiicTBa. Knaccuduxarms nn-
nuaoB. Tpurmuuepunsl, $pochonununsl, 6ocku, crepouasl. buonornuec-
kre pyHkouH JumuaoB. OOLe CBOMCTBa OUONOTHYSCKHX MEMOpaH —
TEKy4€eCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, MO IPOHUIIAEMOCTb.
Hyxnennossie xucnotsl. JIHK 1 PHK. Crpoenne HyKkJIEHHOBBIX KHCIIOT.
Hyxneorunsl. IlpuHoun komruiementapHoct. [IpaBmino Yapradda.
Crpykrypa JAHK — nBoiiHas compans. MecToHaxoxaeHHe W OHO-
nornaeckre pynkipm JJHK. Bunet PHK. @yuknnn PHK B kinetke.
Crpoenne Monekynsl AT®. Makposprudeckue CBA3M B MOJICKyJie
AT®. buonornmueckne  QyHkmmn  ATD.  Boccmanognennvie
nepenocuuxu, ux gynkyuu 6 kiemie. Cexeenuposarive JJHK.
Cmpykmypuas ~ buonoeus:  ouoxumuyeckue’ u  Ouogusuueckue
UCCIe008aHUA COCMABA U NPOCMPAHCINGEHHOU CHIDYKMYPbL OUOMONEKY

1.3 | Meronsl Ouonornueckoil. Hayku. HaOmroneHue, u3MepeHue, dKcC- BY,VV
MEPUMEHT, CHCTEMaTH3aIHsL, Mmemaananus’. TIoHsTHE O 3aBHCHMOI
Y He3aBUCHMOM mnepeMeHHOH. IlmanmpoBanme skcmepumenta. Ilocta-
HOBKa M npoBepka runores. Hynesas runotresa. [Tonstue Be16opku u €
JIOCTOBEPHOCTh. Pasdpoc. B Ouonmormyeckux MaHHbiX. OIEHKA J0CTO-
BEPHOCTH MOJIyYEHHBIX Pe3yJIbTaToB. [IpHUYMHBI HCKaXEHHS PE3yIib-
TATOB 3KCIEpUMEHTA. [loHsimue cmamucmu4ecko2o mecma

2 KileTka Kak OHOJTOrMYecKasi CHCTeMa

2.1 | Kierka - cTpyKkTypHO-QyHKIHOHANBHAS €OUHHUIA JKUBOTO. VcTopust BY, VY
OTKpbITHs KieTku. Pabotel P. I'yka, A. JleBenryka. Kierounas teopust
(T. lIpann, M. Illneiinen, P.BupxoB). OCHOBHbIC IOJIOXKEHHUS CO-
BPEMEHHOM KJIETOYHOI TEOpHUH.

Merozabl MOJIEKYJIIPHONH M KI€TOYHOH OMOJIOTMH: MHUKPOCKOIHS, XPO-
Matorpadusi, 37IeKTpodope3, METOA MEUYCHBIX aToMoB, AuddepeH-
IHAIbHOE IIEHTPU(PYTHPOBAHHE, KyIbTHBUPOBAHUE KIETOK

2.2 | XuMHYecKnil cocTaB KIETKH. Makpo-, MHKPO- H )bmpa-MUAKpOdJIe- BY,VV
MeHTbL. Boza u e€ poib kak pacTBOpHUTENs, peareHTa, y4acTue B CTpyK-
TYPUPOBAHUM KICTKH, TEILIOPEry/iMH. MUHepanbHble BELIECTBA
KJICTKH, MX OHOJIOrH4ecKast poib. Polb KAaTHOHOB H aHHOHOB B KIIETKE.

2 .

3/1eck ¥ Jlajiee: pU yKa3aHUM y4eOHOTO MaTepHaia, M3y4yaeMoro Kak Ha 6a30BOM, Tak M Ha yriyOiEHHOM ypoBHe,
NPUBOJATCS POPMYITHPOBKH U3 (heiepabHOIl 00pa30BaTeIbHOI IIPOrpaMMBI YTIIyOIEHHOTO YPOBHSL.
“ 31ech ¥ J1aJiee: COIePIKATEIBHBIC SJIMEHTBI, BhIICJICHHbIC KyPCHBOM, He Oy1yT npoepsthes Ha EI'D 2027 r.

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

23

Tumbl KJIETOK: 3yKapuOTHYecKas M MpokapuoTndeckas. CTpyKTypHO-
(yHKIMOHATBbHBIE 00pPa30BaHMS KIIETKH:

CrtpoeHne MpOKapHOTHUYECKON KieTkH. KieTouHas creHka Oakrepuii
u apxeit. Ocobennocmu cmpoenusi 2emepompognoi u agmompognoi
npoxapuomuyeckux kiemox. MecTo 1 poiib IPOKapHOT B OHOIEHO3aX.
CrpoeHne u (QyHKIMOHUPOBAHHE JyKapUOTHYeCKOH KieTku. [lmas-
Mmarudeckass MemOpana (rmra3manemma).” CTpyKTypa IUI1a3MaTH4eCKOM
MeMOpaHbl. TpaHCIIOPT BEIIECTB 4Yepe3 INIa3MaTHYECKylo MeMOpaHy:
naccuBHbIH  (nudysns, obneru€unas auddysus), aKTUBHBIA (nep-
BUUHBILL U 6MOPUMHBIL akmugnsil mpancnopm). TloxynpoHUIaeMocTh
MeMOpaHbl. Pa0ora HaTpuii-KalueBoro Hacoca. OHIOLUTO3: IHHO-
uuTo3, aronuTos. Dx3ounTo3. Knerounas crenka. Ctpykrypa u QyHK-
LIMM KJIETOYHO CTEHKU pacTeHuil, rpuooB.

Huromnasma. [{utozons. [urockener. [Bmxenue nutoruasmel. Opra-
HOMABL. KJIETKH. OHOMEMOpaHHbIE OPraHOMABI KIETKH: JHAOILIA3Ma-
trueckas cetb (OI1C), anmapat ['oibmku, JM30COMBI, HX CTPOCHHE
1 GYHKIMH. - B3anMOCBS3b  OZIHOMEMOpAHHBIX OPraHOMJOB KJIETKH.
Cmpoenue epanynaprozo pemuxyayma. Cunmes pacmeopumuix 6eikos.
CuHre3 KIeTouHbIX MeMOpaH. ['mankuii (arpaHyaapHBIi) 3HIOIIIA3Ma-
THUeckuil petukyinyM. CekperopHas ¢QyHKims ammapara [ ombmxu.
Tpancropr BemecTB B KieTKe. Bakyomnm pacTHTENBHBIX KIIETOK.
Knerounslii cok. Typrop.

IToryaBTOHOMHBIE OPTaHONIBI KJIETKH: MHTOXOH/IPUH, TUIACTHIbL.
Crpoerne u (QyHKIMM MUTOXOHAPMH U TuacTuA. [lepsuunvie,
8MOPUYHbIE U CLOJCHbIE NAACIUObL POMOCUHMESUPYIOWUX FYKAPUOM.
XIOpOIUIACThl, XPOMOIIIACTHI, TEHKOILIACTHI BEICIINX PACTEHHH.
HememOpannbie opranoup! kietku CtpoeHue U (pyHKLUN HeMeMOpaH-
HBIX OPTraHOWOB KIIeTKU. Pudocomsl. Muxpoguramenmol. MplieUHbIC
KiIeTkd. Mukpotpy6oukn. Kinerounsni nentp. CTpoeHne u IBIKCHHE
JKTYTHKOB U peCHHYeK. MUKpOTpYOOYKH IUTOIUIA3MBI. LleHTpHOIIb.

BY, VvV
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Komudukarop EI'D 2027 r.

BUOJIOT WA, 11 kinace. 11/23

Kox

IIpoBepsieMblii 3J1eMeHT coAepKaHUA

Yposennb
MPOrpamMMbl

Komudukarop EI'D 2027 r.

BUOJIOT' M, 11 knace.  12/23

Snpo. OO6omouka sapa, XpPOMATHH, KapHOIUIa3Ma, SAPBIIIKH, HX
cTpoenue U (yHKuun. Hoepreiti 6eaxosuii mampukc. [Ipocmpancm-
6EHHOE PACNONOJNCEHUE XPOMOCOM 6 uHmepgasHom sope. benku
XpOMaTHHA — TUCTOHBI.

Knerounsle BiimoyeHus. CpaBHUTENbHAs XapaKTePUCTHKA KIETOK
9YKApHOT (PACTHTEILHOM, JKUBOTHOM, TPUOHOMN)

Kox

IIpoBepsieMblii 3J1eMEHT coAepKaHUA

Yposennb
NPOrpamMMbl

2.4

AccuMmianus ¥ TUCCHMHIIALMSA — JIBE CTOPOHBI MeTabomu3ma. THrsl
oOMeHa BELIECTB: aBTOTPOQHBII W reTepoTpOdHBIH. YdacTue KUCIIO-
pona B OOMEHHBIX IpOILeccax. DHEPreTHIecKoe 00eCreYeHne KISTKH:
npespaiieine AT® B 0OMeHHbIX mnpoueccax. @DepmeHmamusHblil
Xapakmep peakyuii Kiemoynozo memaboausma. DEPMEHTBI, HX
CTpPOCHHE, CBOWCTBa M MexaHM3M aeiictBus. Kodepmentsr. Ormmuns
(hepMEeHTOB OT HEOPraHWYECKHX KaTalIn3aToOpoB. Beiku-akmueamopbi
u benku-uneubumopsl.  3aBUCUMOCTb ~ CKOPOCTH  (hepMEHTATHUBHBIX
peaxiuii OT pa3Iu4HbIX (HaKTOPOB.

IlepBuuHbIil cHUHTE3 OpraHuyeckux BeliecTB B Kierke. dorocuHres.
CaeroBas 1 TeMHOBast (pa3bl. IIpogykTHBHOCTS (hoTOCHHTE3a. Brnstaue
pa3nM4HBIX  (AaKTOpPOB HA  CKOpPOCcTh  (DOTOCHMHTE3a. = 3HAuCHUE
¢dorocunresa.

XemocuHTe3. Pasnoobpasue 0peanu3mMo8-XxeMOCUHMEMUKOS: HUMpu-
Guyupyrowue 6axmepuu, dncerezobakmepuu, cepobakmepuil, 6000po0-
Hble 6akmepuu. 3HAYCHUE XEMOCUHTE3A.

AHadpoOHbIe opraHu3Mbl. Bumer Oposkenus.. [IpoAyKkTsl OpokeHHs
U MX HCIOJb30BAHHE YEJIIOBEKOM. AHA3pOOHBIC MUKPOOPraHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH M BO30yANTeNN OOJTe3HEH.

AnpoOHBIe OpraHu3MBbl. JTalbl SHEpreTudeckoro oomeHa. Iloarorosu-
TeNbHBIN 3TaM. [ K03 — 6ECKUCIOPOAHOE PACIIEIICHHE TIIFOKO3BI.
Buonornyeckoe OKUCIEHHE, WM KICTOYHOE JbIXaHUE. POJIb MHTOXOH-
npuit B mpoueccax., Ouosiormdeckoro oxucieHus. lluknuueckue
peakuuu. OkucnurensHoe Gocdoprnuposanue. [IpenmyiecTa a3poo-
HOro myTH OOMeHa. BEmieCTB mepex aHadpoOHBIM. DPdEeKTHBHOCTD
SHEPreTHYECKOTO 0OMeHa

BY,VV

2.6

Knerounsnii numkim, ero mepuonasl u peryismus. MuTtepdasa m MUTO3.
Oco0eHHOCTH MPOLECCOB, MpoTekalomux B uHTepdase. IloaroroBka
KIETKH K jenenuio. IIpecuHTeTHYecKHil (MOCTMUTOTHYECKHI), CHHTE-
THYECKUH M TIOCTCHHTETHYECKHH  (IPEMUTOTHYECKHHA) TEpUOABI
uHTEephA3bI.

Matpuunsbiii cunre3 JAHK — perumkaunus. [IpuHUMDBL peruiMkanuu
JIHK: KOMIIJIeMEHTapHOCTb, IONTYKOHCEPBATHBHBIA CHHTE3, AaHTH-
napasiensHocts. Mexanusm permkanun JTHK. Xpomocomsr. Crtpoe-
HHUE XpOMOcoM. Tenomepuvl u menomepasa. XpOMOCOMHBIN HAOOp KIET-
KN — KapuOTHI. JIWIUIOMIHBIA ¥ TalUIOWAHBIA HAaOOpBI XPOMOCOM.
I'omonormunsie xpoMocoMbl. I1010BbIE XPOMOCOMBL.

Jlenenne xietkn — muto3. CTaauy MUTO3a U NPOUCXOMAIINE B HUX
npornecchl. Tumbl MuTo3a. Kapnokunes u nutokuHes. bruomornaeckoe
3HaYEHHE MUTO3a. Peeynayus mumomuueckoeo yukia _KIemKu.
Tpoepammupyemas knemounas cubenb — anonmos.

DyHKyUOHATLHAS 2eHOMUKA

bY, VY

Opranu3sm Kak 0MoJI0rnyecKasi cucTemMa

2.5

Peakiun MaTpuyHOro cuHTe3a. [IpHHINI KOMIUIEMEHTApHOCTH B peak-
IUAX MaTPUYHOTO CHHTe3a. Peammsaius HacieacTBeHHOH wnH(opma-
. T'enerndeckuit xoa, ero coifctsa. TpaHCKpUILUS — MaTPUYHBIH
cunte3 PHK. TlpuHUMIIBI TPaHCKPUIILIMU: KOMIUIEMEHTAPHOCTb, aHTHU-
MapajIeNnbHOCTh, acummempuynocmsb. TpaHcnanus n eé Tanbl. Ydac-
tue tpancnoptHeix PHK B OGuocuntese Oenka. YcnoBus GuocuHTE3a
oenka. KomupoBanue amuuokucior. Pomb pubocom B OnocuHTese
6enKa.

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

BupycHble 3a0oieBaHus 4eJIOBEKa, XMBOTHBIX, pactenuit. CITU],
COVID-19, coyuanvrvie u meouyunckue npooiemvl

BY,VV
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3.1

O/IHOKJ'ICTO'-IH])IC, KOJIOHHUAJIBHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl
1 MHOTOTKAaHEBbIE OPTaHU3MBI.

DopMbI pa3MHOKEHNS OPraHU3MOB: Oecronoe (BKIJIfouas BELETaTHBHOE)
U 110J10Bo€. Buibl 6€Ccronoro pa3sMHOKEHU: I0YKOBAHUE, CIIOPYJISLNS,
(parMeHTaIys, KIOHHPOBAHHE.

INonosoe pasmuoxenue. ITonossie kaeTKH, win ramersl. Meiios. Cra-
nuu  Mmeiio3a. IloBexnenue xpomocom B Meio3e. Kpoccunrosep.
bronorndeckuil cMbICiI Meio03a B IONOBOro Iponecca. Melio3 u ero
MECTO B )KH3HEHHOM IMKJIC OPraHU3MOB.

IIpenzapoapiieBoe passurue. ['ameroreHe3 y KMBOTHbIX. I[loyioBble
skerne3pl. OOpa3oBaHUe U pa3BUTHE IOJIOBBIX KieToK. CrepmaroreHes
n oorene3. CTpoeHHE TIONOBBIX KieTOK. OMIOA0TBOpPEHHE U IMOPHO-
HAJIbHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OITOOTBOPEHHS: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.

WnnuBumyansHOE pa3BUTHE OpraHm3MoB (oHTOreHes). Craguu sMOpuo-
reHe3a JKMBOTHBIX (Ha mpumepe Jiryumku). Jpobnenue. Tuner opobie-
nust. _Ocobennocmu. Opobnenuss y MaeKonumarowux. 3apombllieBbie
JICTKY: (TacTpyJisinus). 3aKiajka OpraHoB M TKaHEHW M3 3apOABIIIEBBIX
JUCTKOB.  B3aumnoe eénusHue uacmell paseuesaroujecocs 3ap0()b1ma
(ambpuonansnas unoykyus). 3akiaoka niaua CmpoeHust HCUBOMHO2O
Kax pe3yiomam uepapxuueckux e3aumooelicmeuil 2enos. BiusiHue Ha
9MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX (JaKTOPOB OKPYIKAIOLICH CPEBI.
Poct u paszButHe >KUBOTHBIX. [locTaMOpHoHanbHBIN mepuof. [Ipsmoe
U HerpsiMoe pasButHe. Pa3Butne ¢ metamopdo3oM y GECO3BOHOUYHBIX
M T03BOHOYHBIX JKHBOTHBIX. bBHOJIOrM4yeckoe 3HauYCHHE psiMoOro
1 HEeTIPSMOTO Pa3BHUTHSA, UX paclpocTpaHeHue B mpupone. Turmsr pocra
JKUBOTHBIX. (DaKTOpBI perymsanud  pocTta JKHABOTHBIX W YCJIIOBEKaA.
Crazuu NOCTOMOPHUOHANIBHOTO PA3BUTUSL Yy JKHBOTHBIX U 4eJIOBEKA.
Iepropl OHTOrEHE3a YENOBEKA.

PasmHOXeHHe U pa3BHuTHE pacTeHHH. ['ameTodur u cnopodur. Meiio3
B J)KM3HCHHOM ILMKJIe pacTteHuit. OOpa3oBaHue CIIOp B Ipolecce Meiosa.
I'amerorenes y pacrenuid. OIIof0TBOPEHNE U PA3BUTHE PACTHTEIBHBIX

BY, VvV
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Hcemopus cmanosnenust u pazeumus 2enemuku kax Hayku. OCHOBHbIC
TCHETHYECKHE IIOHATHS M CHMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeIbHbIC T'€HbI, AJbTCPHATHBHBIC MPH3HAKH, JOMUHAHTHBIA H pe-
LECCHBHBIA MPH3HAK, TOMO3WUTOTA, TI'ETEPO3UTOTa, YHCTAs JIMHUS,
rudpuabl, reHoturn, (eHorun. OCHOBHBIE METOJbI I'€HETHKU: T'MOpH-
JIOJIOTHYECKHUH, [IUTOJIOTMYSCKHH, MOJICKYJISIPHO-T€HETHYECKHIT

BY, VY

33

MoHorubpuaHoe ckpenuBaHue. [lepBplii 3akoH MeHzenss — 3aKoH
eanHOo00pa3usi THOPHUAOB IEpPBOTO IOKOJeHHsA. IIpaBmino JOMUHH-
poBanus. Bropoil 3axon MeHzenst — 3aKOH paclEIIeHHUs IPU3HAKOB.
Lluronorndyeckre OCHOBBI MOHOTHOPHIHOTO CKpemuBaHusA. [uroresa
YUCTOTHI raMeT.

Amnanusupytomee ckpemuBanue. [IpoMexyTouHbl XapakTep Hacyeno-
BaHUA. Paciieruienne Npu3HAKOB IIPH HEIOJIHOM JIOMHHHPOBAHHH.
Jlurnbpunnoe ckperuusanue. Tpetunit 3akoH MeH/esst — 3aKOH HE3aBHU-
CUMOTO  HaclleloBaHUs  INpu3HAKoB. Lluromorudeckue = OCHOBBI
JIUTHOPHUIHOTO CKPEIMBAHUSL.

CuemnienHoe HacniefoBanue npusHakoB. Pab6orer T. Moprana. Cuen-
JICHHOC HAacCJIC€A0BAaHHWC I'€HOB, HAPYUICHUE CLUCIUICHUS MCXKIY I'€HaMH.
XpoMocoMHast TEOpHUS HaCIIEICTBEHHOCTH.

Il'emetnka moma. XPOMOCOMHBEI MEXaHHM3M OIpEJETICHUs Iona.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI. I OMOraMeTHbINH U TeTeporaMeTHbIH
noi1. ['eHeTHYecKas CTpyKTypa MONoBbIX XxpoMocoM. HacienoBarue mpu-
3HAKOB, CIIEIUICHHBIX C ITOJIOM.

lenoTun kak wnenocTHag cucrema. lLaeioTponus — MHOXKECTBEHHOE
neiictBre reHa. MHOKECTBEHHBIA auIeNN3M. Bzaumooelcmeue neau-
JenbHbix 2enos. Komnaiemenmaprnocmo. Inucmas. Tonmmepust

BY,VV
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Kapuotun udenoBeka. MeoicOyHapoOuas npocpamma ucciedo8anus ee-
HoMa uenogeka. MeTonpl M3yUeHUs] T€HETUKH YeJIOBEKa: I'eHeasloru-
YECKHH, OJIM3HEHOBBIH, IUTOTCHETHYCCKHH, MOMYJISIIIHOHHO-CTaTHCTH-
YecKHH, MoJIeKyJsipHO-TeHeTnueckuil. Coepemennoe onpedenenue
2EHOMUNA: NOTHOLEHOMHOE CEeK8EHUPOBAHIE, 2EHOMUNUPOBAHUE, 8 MOM
yucie ¢ nomowwvio I1{P-ananuza. Hacnencrsennsie 3a00¢BaHus Y€I0-
BeKka. ['eHHBIE M XpOMOCOMHBIE OoJie3HH desoBeka. bonesHu ¢ Hacnen-
CTBEHHOW MPEPACTIONOKEHHOCTI0. 3HAUCHHE MEANINHCKONW T'€HEeTUKH
B TPEIOTBPAICHNN U JICYEHNH TEHETHYeCKUX 3a00ieBaHMIl demoBeKa.
CTBOJIOBBIC KJIETKU

BY, VvV

3.4

BzanmozeiicTBre TeHOTHMA 1 Cpeabl HpH (HOPMHPOBAHHU (HEHOTHIIA.
W3MeHuMBOCTS: IPU3HAKOB. KaduecTBeHHbIE 1 KOIMYECTBEHHBIE IPU3HAKH.
Bupl I3MEHYMBOCTH; HCHACIIEICTBEHHAS U HACIICICTBCHHASL.
MoaudukanioHHas H3MEHIUBOCTE. Poib cpensl B ()opMHUpPOBaHUHE MOAH-
(ukaunonHoi u3mMenunBoctd. Hopma peakunu npusHaka. Bapuaupon-
HBIA psig W BapuanvionHass kpuBasi (B.Horancen). CpoiictBa Momudu-
KaIlMOHHOH M3MEHUNBOCTH.

I'enotunyuueckass M3MeHUMBOCTh. CBOWCTBA TCHOTHIIMYECKOW H3MEH-
YUBOCTH. BHIBI TI'CHOTHNNMYECKOW W3MEHUYMBOCTH: KOMOWHATHBHAf,
MyTaHHOHHAs.

KomOuHaTiBHAasT W3MEHYMBOCTb. Mei03 M IMOJNOBOH MHpoLEecC — OCHOBA
KOMOHMHATUBHOW W3MEHYMBOCTH. PoIlb KOMOMHATHBHOH W3MEHUMBOCTH
B CO3/IaHUHM TEHETHYECKOTO Pa3HOOOpa3us B TIPe/enax OfHOTO BHIA.
MyTanuoHHas U3MEHYUBOCTb. Bubpl MyTanuii: reHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIC ¥ HHIYIUPOBAaHHBIC MyTalu. SlnepHble
U IUTOIIIa3MaTHdeckue MyTarmy. COMaTHYecKnue M TOJIOBBIE MYyTalliu.
ITpyunHBI BO3HHKHOBEHHs MyTalMid. MyTareHbl M MX BJIMSHHME Ha
OPraHU3MBL. 3aKOHOMEpHOCHU MyMmayuoHHo20 npoyeccd. 3aKOH TOMO-
JIOTUYECKHUX PSIOB B HaclencTBeHHOH m3MeHunBoctd (H.M. BaBuios).
Buesidepnas usmenuusocmu u HAc1e0CmeenHoCy

bY,Vy

3.6

JlomMecTukanus U CeleKuus. 3apoxkJIeHHe CEeNEeKIHMU U JIOMECTHKAIUU.
VYuenne H.U. BaBmioBa o meHTpax MPOUCXOKAEHUS W MHOTOOOpa3us
KyJbTYpPHBIX pacTeHHi. Pomp cemekmmm B cO3MaHHM COPTOB pacTEHHI
U nopoJ; KUBOTHBIX. CopT, mopoja, ImTaMM. 3aKOH TOMOJOTMYECKHX
psIOB B HacneICTBEHHOH m3MeHunBocTd H.M. BaBuiosa, ero 3HaueHue
JUTS CENIEKIMOHHON paboTHI.

Mertozp! ceneKuMoHHOH padoThl. McKyccTBeHHBIH OTOOp: MaccOBBIM
1 MHJMBUyabHBIA. DTarbsl KOMOWHAIIMOHHOW celneKiuy. Mcneiranue
POM3BOANTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO
OLCHKM ()CHOTHIIA TIOTOMCTBA M OTOOp IO TCHOTHIY C_IOMOIIBIO
ananmu3a JIHK.

HckyccTBeHHBIH MyTareHes Kak METOH -CENEKIMOHHOW paboTHI.
PaguanyoHHBII M XMMHUYECKMH MyTareHes3  Kak: MCTOUHUK MyTallui
Y KyIbTYPHBIX (POPM OpraHH3MOB. Jcnonvb3oganie 2eHOMHO20 pedak-
muposanus u Mmemooog pexomounanmnvix [AHK ons nomyuenus
UCXOOH020 MAMEPUANA OISt CENeKYUM.

INomy4yenne nommuionoB.  BayTpuBumosas rubpummsanms. bimsko-
POACTBEHHOE CKpelrBaHWe, Wi HHOpuanHr. HepoxctBeHHOE cKpe-
IIMBaHUe, WM ayTOpumuur. I'ereposuc u ero npuuuHbl. Mcmons-
30BaHMEe rerepo3dca B cenekuuu. OTHanéHHAs TrHOpHAM3ALNL.
[Tpeomonenne OecrIOnUsl  MEXBHIOBBIX THOPUIOB. Jlocmudicenus
cenexyuu pacmeHuil U JHcuUs0mHbIX

BY,yV

3.7

OOBEKTHI, HCHOJIb3YEMbIe B OHOTEXHOJIOTMH, — KJICTOYHBIC M TKaHEBbIC
KyJIbTYpBL;. MHKPOOPraHM3Mbl, HMX XapaKTCpHCTHKA. TpaJulMOHHAs
OHMOTEXHOJIOTHSA: XJIeOOIeUeHNe, MOTydeHNEe KHUCIOMOIOYHBIX IPOIYK-
TOB, BUHOZEMHE. MUKpoOHoIormdeckuii cuate3. O6vexmuvl MUKpoOUOo-
euyeckux mexuonoauil. Ilpouzeo0cmeo beixa, AMUHOKUCIOM U BUMAMU-
H06. VICKyCcCTBEHHOE OIUIOZOTBOPEHHE. PexoHcmpykyusa Auiyexiemox
U KIOHUPOBAHUe HCUBomHbIX. Memoo mpancnianmayuu s0ep Kiemox.
XpoMOCOMHasi U T€HHasi UHXKEHepus. McKyccmeeHHbll cuHmes 2eHa u
Kxoncmpyuposanue — pexombunanmuvlx  JHK.  [Jocmuowcenus — u
nepcnekmuebl XpoMOCOMHOU U 2eHHOU uHdicenepuy. Meouyunckue
ouomexnonoauu. Mcnonvzosanue cmeonosbix Kiemox

bY, VY

Cucrema 1 MHOroo0pa3ue OpraHM4ecKoro Mupa

4.1

buonorudeckoe paszHooOpasue opranmsmMoB. CoBpeMeHHas CHCTeMa
oprannyeckoro mupa. IlpuHimnsl kiaaccuduxanuu opranusmon. Oc-
HOBHBIE CUCTEMaTUYECKHUE TPYTIIBI OPraHH3MOB.

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

bY, VY
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MHOTOKIIETOYHBIE pacTeHus. B3amMoCBs3p 4acTeld MHOTOKIIETOYHOTO
opranm3Ma. TkaHH, OpraHsl M CHCTEMBI OPraHOB MHOTOKJICTOYHOTO
opranm3ma. OpraHm3M Kak eanHOe Ieioe. TkaHum pacTeHHHd. Twumsl
pacTUTENbHBIX TKaHeW: oOpa3oBaTesbHasl, MMOKPOBHAs, MPOBOJIIIAS,
OcHOBHas1, MexaHudeckas. OCOOCHHOCTH CTpoeHusi, QYHKIUI U pac-
MOJIOKEHHS TKAHEH B OpraHax pacTeHHH

BY,VV

DBOJIIOIMOHHOE YCIIOXKHEHUE CTPOCHUS HEPBHON CHUCTEMBI y JKHBOT-
HBIX.

Paspabomra ancopummog u npoepamm 015 3¢@dekmusHol QyHkyuo-
HALHOU AHHOMAYUU 2EHOMO8, MPAHCKPUNIMOMOB, NPOMEOMO8, Mema-
0010M08 MUKPOOP2AHUIMOB, PACMEHUI, ICUBONHBIX U YeI08eKA

OpFaHPBM YeJIOBEKa M €ro 310poBbE

43

BereraTuBHble ¥ TeHEpaTUBHBIC OpraHbl pacTeHuil. DyHKIMH OPraHoB
u cucreMm opraHoB. Kapkac pacteHuil. J[BHkeHHE MHOTOKIETOYHBIX
pacTenuil: Tponu3Mel U HacTHH. IloronieHue BOJIbI, YIJIEKUCIOro ra3a
U MMHEpaJIbHBIX BellecTB pacTeHusMH. Jlpixanue pactenuit. Judidysns
ra30B Yepe3 MOBEPXHOCTh KIETKU. TPaHCIOPTHBIE CHCTEMBI PACTEHHUI.
Beigenenne y pactenuif. 3ammuTa y MHOTOKJIETOYHBIX PAacTECHMH.
Kyruxyna. CpencTBa macCUBHON U XMMHYECKOH 3amuThl. @UTOHIINABL.

PaznpaxuMocTh U peryJisiiys y OpraHu3MoB. PasipauMocTs v peryis-
1115l Y MHOTOKJIETOYHBIX PacTeHUi. Pocmogble eetyecmea u ux snaienue

BY,VV

5.1

OpraHbl ¥ CHCTEMBI OPTaHOB YeloBeKa. HepBHas crcteMa U €€ OTIelbl.
Pedrekc u pedexroprast ayra. besycnoBHbie i yCIIOBHBIE pedeKchl.
I'yMopanbHas peryysus U SHAOKPHUHHAS CHCTEMa KMBOTHBIX U 4Yelo-
Beka. JKeses3bl SHIOKPUHHON CHCTEMBI U UX FOpMOHBL. JleiicTBue rop-
MOHOB. B3auMOCBs3b HEPBHOH M 3HIOKPUHHOW cucteM. ['umnoranamo-
runoduzapHas cuctemMa

BY,VV
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3amuMTa opraHuzMa oT OonesHeil. VMMyHHas cucTeMa ueloBeKa.
Knerouynslii W TyMOpPAJIBHBIA HMMYHHTET. BpOoKaEHHBIH, IpHOOpe-
TEHHBIA crenupuIecknii UMMYHUTET. Teopusl KIOHAIbHO-CEIEeKTHB-
Horo mmmyHuteTa (I1. Opmux, ®.M. bepner, C. Tonerasa). Bocnamu-
TeJIbHBIE OTBETBI OPTaHU3MOB. PO/1b 6D0JCOEHHO20 UMMYHUmMEMA 6 Pa3-
BUMUU CUCTEMHDIX 3a001e6aHUIL

BY, VvV
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MHOrOKJIETOYHBIE KHUBOTHBIE. B3aMMOCBA3b YacTeli MHOTOKJIETOYHOTO
opraHusMa. TKaHH, OpraHbl M CHCTEMbI OPraHOB, MHOTOKJIETOYHOI'O
oprannsma. OpraHusm kak equHoe nesioe. [omeoctas. TkaHu KMBOT-
HBIX U 4YeloBeKa. THMbBI KUBOTHBIX TKAaHEH: SIUTENHANbHAs, COEAU-
HHTENbHAsA, MBbIIICUHas, HepBHAs. OCOOCHHOCTH CTpOeHMS, (YHKIMit
U PacIoJIOKEHHUs TKAHEH B OPraHax )KMBOTHBIX M YeJIOBEKa

BY,VV

5.3

Kposenocnast cucrema u e€ opransl. Cepjue, KPOBEHOCHBIE COCYIIbI
u KpoBb. Kpyru kpoBooOpaienusi. Pabora cep/iuia u e€ peryJisiuust

bY, VY

5.4

Jpixanue denoseka. Juddysus ra3oB depe3 MOBEPXHOCTh KICTKH.
JlpIxaTenpHasi cUcTeMa ueloBeKka. JlpIxarenpHas IIOBEpXHOCTh. Pery-
JSIIUsE AbIXaHus. JIpIxaresbHbple 00bEMBI

BY,VV

4.5

Oprassl ¥ CUCTEMBI OPraHOB >KUBOTHBIX. PYHKIIMN OPraHOB U CHCTEM
opranoB. Omnopa Tena opraHnu3mMoB. CKeaeTsl OJHOKJIETOUHBIX U MHOTO-
KIIETOYHBIX JXKMBOTHBIX. Hapy:xHbli u BHyTpeHHul ckeneT. CTpoeHue
W THIIBI COETMHEHUS KOCTEH.

JIBM)KEHHE  MHOTOKJICTOYHBIX  JKMBOTHBIX. [lMUTaHHE KHBOTHBIX.
IIuTanue mMO3BOHOYHBIX XMBOTHBIX. [IpIXxaHue XHUBOTHBIX. KoxHOE
neixanue. XKabepHoe 1 JIErouyHOe JIbIXaHue.

JIpIXaHHE . [TO3BOHOYHBIX JKUBOTHBIX. OBOJIIOLMOHHOE YCIIOKHEHHE
CTpOEHHS JIETKUX TIO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas CHCTEMa
YenoBeKka. MexaHu3M BEHTHJIIIUH JIETKUX Y TTHI] ¥ MIICKOITUTAIOIINX.
TpaHCIOPT BEIIeCTB Y OpraHu3MOB. TpaHCIIOPT BEIIECTB y )KUBOTHBIX.
Kposenocnas cucrema m e opranbl. KpoBeHocHas cucTema mo3Bo-
HOYHBIX )XMBOTHBIX. Kpyru xpoBooOparieHus. DBOIIOMHOHHBIEC yCI0K-
HEHUSI CTPOCHUS KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX JKUBOTHBIX.
Beinenenne y oprann3MoB. Breienenne y suBOTHBIX. COKpaTUTEIbHBIE
Bakyosnn. Opranbl BeigeneHus. CBsi3b MOJOCTH Tella C KPOBEHOCHOMH
1 BBIICIUTEIBHON CHCTEeMaMH. BrleneHne y 03BOHOUHBIX )KUBOTHBIX.
3ammTa y MHOTOKJICTOUHBIX JKUBOTHBIX. [IOKPOBBI M MX IPOM3BOAHEIE.
PaznpaxuMocTh U peryisius y OpraHu3MoB. Pazapaxumocts y ofiHO-
KJIETOYHBIX OpPraHu3MoB. TakcuChl. Pa3pakuMOCTh U PEryISIKsI Y MHO-
TOKJIETOYHBIX pacTeHuil. Pocmogvie 6ewjecmea u ux snauenue.

HepBHas cuctema M peduieKTOpHas peryJisius y MHOTOKJIETOYHBIX
JKUBOTHBIX. OTHENBI TOJOBHOTO MO3Tra TO3BOHOYHBIX IKHBOTHBIX.

BY, VY
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IumeBapuTenbHas cucreMa uesioBeka. OTAEbl NHUIIEBAPUTEILHOIO
TpakTa. [TumesapuTenbHble jxenes3sl. BHyTpunosoctHoe U BHyTpHKIIe-
TOYHOE MMUIIECBAPECHUE

BY,VV

5.6

INokposer u nx npousBoansie. Opranst BeigeneHus. [loukn. Ctpoenue
u (GyHKIHOHUpOBaHUe. HepoHa. DUIbTpaLUs, CeKpeuus U odpaTHOe
BCachIBaHHE KaK MEXaHH3MBI padoThl opraHoB BeimeneHus. OOpaszo-
BaHHE MOYH Y YeIOBEeKa

BY, VY

5.7

ﬂBl/I)KCHI/IC yeyoBeka: MbliiedyHas cucteMa. CKEJETHBIC MBIIIIBI U UX
pa60Ta. CTpOeHHe U TUTIBI COCIMHEHUS KOCTEH

BY,VV

Teopust 3BoJtouNu. Pazpurne :xu3nu Ha 3emiie

6.1

OpomropuonHas Teopust Y. JlapsuHa. IIpennocsulki BO3HHKHOBEHHS
napeuHu3Ma. JKusHb U HayuHas aesitenbHocTh Y. JlapBuHa.

JIBmky1ue cuibl dBomonuu BunoB 1o Y. JlapBuHy (BbICOKas MHTEH-
CHBHOCTB Pa3MHO)KCHHUSI OPTaHU3MOB, HACIICJCTBEHHAs! M3MEHYHUBOCTb,
60pb0a 3a cymecTBOBaHHE, €CTECTBEHHBIH M HCKYCCTBEHHBIH 0TOOD).
Odopmienue cunretnueckoit Teopun sBostonnu (CTD). Heimpanvnas
meopust 36omoyuu. Cogpemennas 380110YUoOHHAsL OUoNo2uUs. SHAUCHHE
9BOJIFOIIMOHHON TEOpUH B (H)OPMHUPOBAHHU E€CTECTBEHHOHAYYHOU Kap-
TUHBI MHpA

BY,VV
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6.2

Iomymsanms Kak 31eMeHTapHas eauHuna 3Bononun. Cospemennvle me-
MOObl OYeHKU 2eHemU4ecko20 pasHooopasus u CMpyKmypbl NONYAAYULL.
H3menenne reHO(OHIA MOMYJAIMH KaK JIEMEHTApHOE JBOIIOLUOHHOE
siBIIeHUE. 3aKOH reHetndeckoro papHosecus [x. Xapau, B. BaitnGepra.

DneMeHTapHble (aKTOpPbl (IBHXKYIIUE CHJIBI) BOJIONMHU. MyTalHOH-
Heli mponecc. KomOunatwBHas wu3MeHYMBOCTh. /[lpeiid renoB —

BY,VV
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Clly4aiiHble HCHAINIPABJICHHbIC M3MCHCHUS 4YacTOT aJulelied B MOIy-
musix. Ddoexr ocHoBarens. Murpauun. V3omsanus nomynsuuii: reo-
rpaduyeckas (IpOCTpaHCTBEHHAS), OHoornyeckas (penpo yKTHBHAS ).
EctectBennslii otO0p — Hampasistonmii ¢gaktop 3Bomrorun. Dopmbl
€CTeCTBEHHOTO O0TOOpa: JBUXKYIIMI, CTaOWIM3HPYIOIUI, pa3pbiBa-
o (au3pyntuBHblif). [TonoBoit oT60p.

ITprcnoco6IeHHOCT OPraHU3MOB KaK pPEe3yJbTaT MHKPOIBOJIOLUHY.
Bo3HUKHOBEHHE  TNIPUCIIOCOOJEHHH Yy OpraHu3MoB. ApoMop(o3bl
u uanoaanTanuu. IIpumepsr npucrnocobiaeHuii y opraHusmoB. OTHO-
CHTENBHOCTb HPHUCTIOCOOICHHOCTH OPTaHH3MOB.

Bun, ero kpurepun um CTpykTypa. BumooOpasoBanme Kak pe3ynbTar
MHKpO3BOIIoNUH. M3omsnus — kioueBoi (akTop BHIO0Opa30BaHUSL.
Ilyta 1 cnocoObl BHIO0Opa30BaHMs: aJUIONaTpuUeckoe (reorpaduyec-
KOE), CHMIIaTpUYecKoe (IKOJIOTHYECKOE), «MIHOBEHHOE» (IIOIHUILION-
J3ans, Tuopuan3aiys). JUMTenbHOCTh SBOMIOIMOHHBIX POIIECCOB.
Mexanu3mbl popMHUPOBaHHs OMOIOTUYECKOT0 Pa3zHOOOpa3Hs.

Ponv  36omoyuonnoli  duonocuu 6 paspabomke HAVYUHBIX. MemOO08
coxpanenusi buopaznoobpasus. MUKPOIBOIIIONUS M KOABOIONUS Tapa-
3UTOB U UX X034€B. MexaHU3Mbl ()OPMHUPOBAHHUS YCTOIHYMBOCTH K aHTH-
OHOTHKAM U crtoco0BI 00pHOBI ¢ Hel
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6.3

Mertonsl u3ydeHHs MakposBoionuu. [laleoHTolorndyeckue MeTonsl
n3ydeHus sBosronuu. [lepexonHbie GopMbl U (UIOrEHETHYECKHE PSBI
OpraHU3MOB.

bBuoreorpadpudeckue MeToabl u3ydeHus Bostouny. CpaBHeHHE (IIOPEI
1 (ayHbl MaTEpHKOB M OCTPOBOB. broreorpaguyeckue od6IacTi 3eMiIH.
Bunsl-9HAEMHUKN 1 PETTUKTHL.

OMOpHOJNIOTUYECKHE U - CPABHHUTENBHO-MOP(OIOTHIECKHE  METOJbI
U3YYEHHS DBOMIOIMH. [ eHemuyeckue MexanusMvl 360H0OYUU OHMO-
2eHe3a U NOAGNEeHUs I60MOYUOHHbIX HO6Uiecms. 1 OMOJIOTHYHbBIE
U aHAJIOTHYHBIC OpraHbl. PyanuMeHTapHbBIe opraHsl M ataBu3Mbl. Moie-
KyJISIDHO-TeHETHYECKUE, OMOXMMHYECKHe M MaTeMAaTHYECKHE METOMbI
n3ydeHus 3BOMIOLUU. [omonozuunvie zenvl. CoepemenHvie Memoosl
nocmpoenus huno2eHemuyecKux 0epegses.

Xpomocomuvie mymayuu u 360110Ylis 2eHOMOS.

Oomue 3akoHOMepHOCTH (IpaBmiia) 3Bomoruy. HeobpaTumocts 3BO-
JIOUMH. AjlanTHBHAs paauanus. HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLIUHI

BY,VV

Hcropust 3emimu u Meronbl e€ u3yueHus. Mckomaemble opraHudecKue
octaTku. I'eoxpononorus u e€ meronpl. OTHOCHTENbHAA M aOCOMIOTHAS
reoXpoHosorus. I'eoXpoHonornyeckas MIKama: J0HBI, 3pPbl, TEPHOIBI,
SMOXU.

HavanbeHble 3Tamsl opranudeckoit spoonnd. [losBiieHNe 1 3BOIIONHS
MEPBBIX KIETOK. Jeonroyus memabdonrusma. BosnukHoeeHue nepevix
axocucmem. Coepemennvie MUKpOOHble OUONTENKU KAK AHATIO2 NEPBbIX
na 3emne coobwecms. Cmpomamonumst. IIpoKkaproTHI U 3YKapHOTHI.
INpoucxoxkaenne sykaproT (CUMOUOTeHe3). D601H0YUOHHOE NPOUCXOIC-
Oenue eupycos. IIponMCXOkieHHE MHOTOKJIECTOYHBIX OpPTraHU3MOB.
B03HNKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE J3Tambl JBOJIONMM BBICIIMX pacTeHuil. OCHOBHBIE apo-
Mop¢o3bl pacTeHui. Berxon pactenuii Ha cymry. [losBienne copoBsix
pacTteHuii 1 3aBoeBaHHe MMH cymn. CemeHHble pacteHus. [Ipoucxox-
JICHHE [IBETKOBBIX PACTEHHMH.

OCHOBHBIE STAIIbl 3BOJIOLMH KHUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3EI
JKHBOTHBIX. Bendckas ¢payna. KeMOpHICKHI B3pBIB — MIOSBICHHAE COBPE-
MeHHbIX TUMnoB. [lepBbie XopaoBeie kuBOTHBIE. JKU3HB B BOJE. DBOIMIO-
1us 103BOHOYHBIX. [Tponcxoxnenue ampubduii n penruii. Iponcxox-
JICHHE MIICKONUTAIOMUX W NTHLL. [Ipunyun Kiiouegozo apomopghosa.
OcBoenne 0ecri03BOHOYHBIMH M TIO3BOHOYHBIMH JKHBOTHBIMU CYIIIH.
Pa3BuTre >xu3HHM Ha 3emile IO 3paM U IepUoAaM: apXel, MpoTepo3oii,
MaJie030i, Me3030H, KaitHo30H. Ob6wasn xapakmepucmuka Kiumama
u 2eonozuyeckux npoyeccos. IlosiBIeHNE U PaclBET XapaKTEPHBIX Opra-
HHU3MOB. YTJIe00pa30BaHuE: €ro YCJIOBHS U BIUSHHIE HA ra30BbIi COCTAB
aTMocdepsl.

MaccoBble BBIMHpaHHS — JKOJIOTMYECKHE KpU3HCH npouuroro. IIpu-
YUHBI M CIEACTBUS MACCOBBIX BhIMHpaHWA. COBPEMEHHBII 3KOJOTH-
YEeCKHI KPH3HUC, €T0 0COOCHHOCTH

6.4

Hayunbple THnoTessl MPOMCXOXKICHHUS XM3HM Ha 3emie. AOuoreHes
W naHcnepMust. JJonayunvie npeocmasnenus 0 3apodCOeHuu HCUHU
(kKpeayuonusm). T'MNoTE3a MOCTOSIHHOTO CaMO3apOXKACHUS KHU3HHU U €&
omnpoBepkeHne onbitamu . Pequ, JI. Cnammannanm, JI. [Tactepa.
IpoucxoskeHne )KU3HN U aCTPOOHOIIOTHSL.

OcHOBHbIE  OJTambl  HeopraHuueckodl  spomonuu. IlnanerapHas
(reosornyeckasi) 3BONIIONUSA. XHUMHYECKas 3BOJIONUS. AOHOTCHHBIH
CHHTE3 OpPraHHYEeCKHX BeIlecTB U3 Heopranndeckux. Omeir C. Mumuiepa
uT. IOpu. O6paszoBanue nonumepoB u3 MoHOMepoB. KoarepsaTHas
runote3a A.M. OnapuHa, runoresa mepsuuHOro OymboHa JIx. Xoi-
neiiHa, reHetuueckas runoresa [. Mémnepa. Pubosumer (T. Yek)
u eunomesa «mupa PHK» V. unbepma. PopmupoBanne MeMOpaH
Y BO3HUKHOBEHHE MPOTOKJIETKH.

BY,VV

6.5

Paznens! u 3agaud antpononoruu. Meroas! antpomnosorud. CTaHOB-
JICHHE TPEJCTaBICHUH O IPOUCXOKACHHWH uenoBeka. CoBpeMCHHbIE
Hay4YHbIE TEOPHH.

CXOAcTBO HenoBeKa C. KUBOTHBIMU. CHCTEMaTH4ecKOe MOI0XKCHUE
yenoBeka.  (CBUIETEIbCTBA CXOACTBA 4YEJIOBEKA C IKMBOTHBIMH:
CpaBHUTENIBHO-MOpdoIoruueckue, IMOpHOIOrHIeckue, (Gu3noIoro-
Onoxumuueckue, mnosefeHuyeckue. OTINUUS YeNOBeKa OT KUBOTHBIX.
IpsiMoxo’kAeHNe U KOMILIEKC CBSI3aHHBIX C HUM IPH3HAaKoB. PazBurue
TOJIOBHOTO MO3Ta ¥ BTOPOIl CHTHAJIbHOM CHCTEMBI.

Jsmwxyiue cuibl (GakTopsl) aHTPONOreHes3a: OMONIOrHYECKHE, COLH-
anpHble. COOTHOIICHHE OHOJIOTMYECKUX M COIMAIBHBIX (PAaKTOPOB
B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJJU{ aHTPONOreHe3a. ABCTPAIONUTEKU — ABYHOTHE IIpea-
ku sojeil. UenoBek yMenblii, IepBble M3TOTOBJIEHUS OpYyIUil Tpyna.
YenoBek NpAMOXOIAIIMA M NEPBBIM BBIXOJ JIIOAEH 3a Tpenenbl
Adpuxu. Yenosek reinensOeprckuii — oOWMiA NpeoK HeaHAepPTalb-
CKOTO YeJIOBEKAa M 4YeJoBeKa pa3yMHOro. YeloBeK HeaHIEepTalbCKUH
KakK BHJ JIFOJICH XOJOJHOro KiauMmara. YemoBek pa3yMHBIH COBpPEMEH-
HOTO THIIA, OCHUCOBCKULL Yel06eK, OC60CHUe KOHMUHEHMOB 3a npede-
aamu Agppuxu.

bY, VY
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BUOJIOT' NS, 11 knace.  20/23

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

Yenoseueckue packl. [lonsTue o pace. bonblnye packl: eBporneoaHas
(eBpasmiickas), aBCTpanO-HErPOHMIHAs (PKBATOpUATbHASA), MOHTIOJIO-
uHas (a3MaTCKO-aMepUKaHCKasl). Bpems u nymu pacceienus 4eioeexka
no nnaneme. ENMHCTBO yenoBeyeckuX pac. Hayunas HecocTosTelb-
HOCTh pacu3Ma. IIpucrmocoOneHHOCTh YesoBeKa K Pa3HBIM yCIOBUAM
OKpyxaromieil cpensl. BimsHue reorpaduueckoit cpemsl u apeiida
reHOB Ha MOP(OIOTUIO M (PU3MONIOTHUIO YETOBEKA
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Kue, ¢pabpuueckue). 3HaueHHEe OUOTHYCCKUX B3AMMOJCUCTBHUN ISt
CYIIECTBOBAHHUS OpPraHM3MOB B cpele oburanus. [IpuHIMO KOH-
KYPEHTHOTO HCKITIOYCHHUS

IKOCUCTEMBI H nmpucymuye MM 3aKOHOMEpPHOCTH

7.1

Paznensl u 3a1auu 3konoruu. CBs3b 3KOJOTHHU C IPYTMMHU HaAyKaMHU.
Mertozs! skonoruu. IloneBsle HabmMIOAeHNSI. DKCIEPUMEHTH B. 9KOJIO-
T'UH: TIPUPOJHBIE U nabopaTopHble. MozenupoBaHue B 9KONOruu. Mo-
HUTOPHUHI OKpY’Kalolled Cpelpl: JIOKAIbHbIA, PErHOHAJIBHBIA U IJ10-
OabHBIN

BY,VV

7.2

Oxkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH HX -AeiicTBus: Knaccu-
¢uKamys SKOJIOrMYeckux (HakToOpoB: AOHOTHYECKHE, OMOTHYECKHE,
aHTpororeHnsie. OOIMe 3aKOHOMEPHOCTH JEHCTBUS DKONOTMYECKHX
¢akropos. IlpaBuno munmmyma (K. Ilnpenrens; lO. JIubux). Tomne-
PaHTHOCTb. Depubuonmubvle u CMeHOOUOHMHbIE OPCAHUIMBL.
Abunornueckue (akropsl. CBeT Kak dKonoruueckuii pakrop. [lelictBue
Pa3HBIX Y4aCTKOB COJIHEYHOT'O CIIEKTpPa Ha OPTaHH3MBI. DKOJOTHYECKHUE
TPYHITBl PACTCHUH M XHUBOTHBIX MO OTHOIICHHIO K cBeTy. CHUrHaibHas
pous ceeta. DoToneprHoaN3M:

Temnepatypa kak skonorudeckuii daxrop. JeiictBue TemnepaTypbl Ha
opraHu3Mbl. [TOHKMIOTEPMHBIC M TOMOWOTEPMHBIE OPTraHU3MBL. J6pu-
mepMmHble U CMeHOMEPMHbIE OP2AHUSMbL.

BnaxunocTs kak sKkomoruueckuit daxrop. Ilpucriocobnenust pacrenuit
K TTOJICPXKAHUIO0 . BOAHOro Oamanca. Kiaccudukanus pacTeHWid 110
OTHOLICHWIO K BoOge. [IpucrocobneHnss KMBOTHBIX K HW3MEHEHHIO
BOJIHOTO PEXHMA.

Cpenpl' * OOWTaHUS: OPraHU3MOB:  BOJHAs, HA3eMHO-BO3MYyIIHA,
MOYBCHHAs, INIyOMHHAs MNOJIOYBCHHAs, BHYTPHOpraHm3MeHHas. Pu-
3UKO-XUMHYECKHE  OCOOCHHOCTH Cpei  OOMTaHUs  OPraHU3MOB.
IMpucnocoGiieHnst OpraHU3MOB K XKU3HH B Pa3HbIX Cpejiax.
buonorndeckne putMmel. BremHne n BHyTpeHHHe pUTMBL. CyTOdYHBIE
U TOAMYHbIE PUTMBI. [IpHCIIOCOONIEHHOCTE OPraHU3MOB K CE30HHBIM
W3MEHEHUSIM yCIIOBUH JKU3HU.

JXKusnenusie Gopmbl opranu3MoB. [ToHsTHe 0 XU3HEHHOH (opme. JKuz-
HEeHHbIe (OPMBI pACTCHMil: JIepeBbs, KyCTapHHKH, KyCTapHUYKH,
MHOTOJICTHHE TPABBI, OTHOJICTHUE TPaBBL. JKusHenHvle ghopmol scuom-
HbIX: 2UOpodUOHmbl, 2eobuonmel, aspobuonmei. OCOOEHHOCTH CTpOe-
HUS ¥ 00pa3a XKU3HH.

Buotnueckne dakTopbl. Buapl OHOTHYECKHX  B3aMMOJCHCTBHIA:
KOHKYPEHIs, XHIIHMYeCTBO, cUMOM03 U ero ¢dopmsl. [lapasutusm,
KooIlepauus, MyTyalu3M, KOMMEHCaIu3M (KBapTHPAHTCTBO, HaxJieO-
HU4eCTBO). Hempodhuueckue gzaumodeticmsus (monuueckue, ghopuyec-
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7.3

DKOJOTrMYecKHe XapaKTepUCTUKHN momysanuu. [lomymsaius kak 6uoio-
rM4ecKkass cucreMa. Ponb  HeoOHOpoOHOCmU — cpeobl,  usuuecKux
b6apvepos u ocobemnocmeu 6uonroUU  6UO08 6 DHOPMUPOBAHUU
npocmpancmeennol cmpykmypel nonyaayuii. OCHOBHBIC ITTOKa3aTesd
HOMYJISILUK: YUCICHHOCTh, IJIOTHOCTh, BO3PACTHAsl U IOJIOBAasi CTPYK-
Typa, PO’KIaeMOCTh, IPHPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIHS.
Dkomorudeckass CTpykTypa momyisiiui. OIeHKa YHCICHHOCTH I10-
mymsiuuy. JuHaMuka nomynsuuu U e€ peryisuusa. buomuueckuil
nomenyuan nonyaayuu. Moodenuposanue ounamuxu nonyaayuu. Kpu-
BBIE POCTA YHCICHHOCTH nomysisinun. Kpusbie BeDKUBaHUS. Peryssius
YUCIICHHOCTH MOMYJIALUIA: POJib (JaKTOPOB, 3aBUCSIINX U HE 3aBUCSIIUX
OT INTOTHOCTH. DKOJIOTHYECKUE CTPAaTeruu BUIOB (7- 1 K-cTpaTeruu).
IonsiTie 06 3Kos0rHUecKoi Hute Buaa. Mecroobutanue. MHocomepras
Mmodens akonoeuueckou Huww o M. Xamuuncona. Pasmepul sxonoeu-
yeckotl Huw. TToTeHIMANIBHAS U peaTM30BaHHAS HUIIIH.

Bup xak cucrema momyssinuii. Apeaisl BUIOB. BHABI 1 HX )KH3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH IOBEJICHUS W. MUTPAlMil IKMBOTHBIX.
buonornyeckre HHBa3HU 4y KEPOAHBIX BUIOB

bY, VY

7.4

CoobmecTBa opranu3MoB. bronenos u_ero crpykrypa. Cesi3nm MexIy
OopraHm3sMaMm B OHOIEHO3e. DKOCHCTeMAa  KaK' OTKPBITas CHCTEMa
(A.Ix. Tencnu). OyHKUMOHATBHBIE OJOKH OPraHU3MOB B 9KOCHUCTEME!
IIPOAYLIEHTHI, KOHCYMEHTHI, peayleHTsl. Tpodudeckue yposHH. Tpo-
¢uueckne nenmum u cet. AOuoTMueckne OnokM dKocucTeM. [lougwi
u unbl 6 dkocucmemax. KpyroBopor BeLIECTB U HOTOK SHEPTHU B 3KO-
cHucTeMeE.

OcHOBHBIE TOKa3aTedan 3KochucTeMsl. brnomacca u mpogykmms. Dkoio-
TMYECKHe TUPAMUIbI YUCEII, OMOMACChI U SHEPTUH.

HamnpaBieHHbIe 3aKOHOMEpPHBIC CMEHBI COOONIECTB — CYKIIECCHH.
INepBuuHbIe ¥ BTOPUYHBIE CYKIECCHH M MX TPUYHHBI. AHTPOIIOTEHHBIC
BO3JICHCTBHS Ha  cykueccuu. Knumakcnoe —coobujecmeo.  buo-
Ppa3HOO0Opa3Ke U MOJIHOTa KPYrOBOPOTa BEIMICCTB — OCHOBA YCTOHYNBOCTH
COOOIIECTB.

[IpuposHble 3KOCHCTEMBI. AHTPONOrE€HHBIE YKOCHCTEMBI. ATrpO3KOCH-
cTema, ATponeHo3. Pa3inuans Mexry aHTPOIIOTCHHBIMHU U TIPUPOJHBIMH
9KOCHCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. [ opoo-
ckas ¢nopa u ¢payna. Cunanmponuzayusi 20poockoil ¢paynvl. buonoru-
YEeCKOE M XO3AIICTBEHHOE 3HAYEHHE arpOIKOCHCTEM M YPOOIKOCHCTEM.
3akonomepHocmu  OpMUPOBAHUS  OCHOBHBIX — 83AUMOOEUCMBUL
OP2aHU3MOB 8 IKOCUCTNEMAX.

Ilepenoc snepeuu u eewjecme MmexHcoy CMENCHIMU IKOCUCTIEMAMU.
VYcToiuMBOCTE  OPraHW3MOB, TOMYJIALHMNA M 3KOCHCTEM B YCIOBHAX
€CTECTBEHHBIX ¥ aHTPOIOTCHHBIX BO3JICHCTBHUH
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7.5 | buocgepa — obmemianerapHast 000J104Ka 3eMIIH, IIIE CYIIECTBYET WIIH
cyniecTBoBasa xm3Hb. Yuenue B.J. BepHanckoro o 6uocdepe. Odnactu
6uocdeps! u e€ cocras. JXKuoe BemecTBo 6MOCHEpb U ero (yHKIHH.
3aKOHOMEPHOCTH cyniecTBoBaHus 6rocepsl. OcodeHHOCTH GHOChEphI
Kak T1100a1bpHOI SKocucTeMsl. JlnHaMuueckoe paBHOBecue B buocdepe.
KpyroBopoTs! BemiecTs 1 OHOrcOXMMHYECKHE LUKIBI (yriieposa, a3o-
Ta). PUTMHYHOCTS sIBIICHUIT B Onochepe.

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

CrpykTypa ¥ (YHKIUS JKHBBIX CHCTEM, OLICHKA UX pPecypCcHO20 NOmeH-
yuana n GnochepHbIX QYHKIUIH

BY,VV

7.6 | Dxonormyeckue KpU3KCHl M MX MpUYMHBL BoszelicTBue venoBeka Ha
orocdepy. 3arps3HeHne Bo3IyHIHON cpenbl. OxXpaHa BO3oyXa. 3arpsis-
HeHHe BoJHOMU cpefpl. OXpaHa BOJHBIX pecypcoB. PaspyiieHne mousbl.
OxpaHa OYBEHHBIX pecypcoB. M3MeHeHHe KiInmarta.

AHTpPOTIOTeHHOE BO3/CHCTBHE HAa PACTUTENbHBIN M KHUBOTHBIA MHD.
OxpaHa pacTUTEIBHOTO M >KUBOTHOro Mupa. OCHOBHBIC IPHUHIUIIBI
oxpanbsl npupoabl. Kpacusle xkaurn. Oco0o oxpaHseMble NPUPOAHBIC
teppuropun (OOIIT). Boranudeckue cagpl U 300JI0THYECKUC TAPKH.
OCHOBHbIE NPHHIMIBI YCTOHYMBOIO Pa3BUTHs YEJIOBEUYECTBA M IIPH-
poxbl. ParoHanbsHOE NPHUPOJONONE30BaHUE M. COXpPAHEHHE OWOJIOTH-
YeCcKOro pazHooOpasust 3eMin

bY,Vy
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Pa3nen 3. OTpaikeHne B coiepKaHUU KOHTPOJbHBIX H3MePHTEIbHBIX
MATePUAJIOB JIMYHOCTHBIX Pe3yJbTATOB OCBOCHHUs OCHOBHOI1 00pa3oBaTe/IbHOI
NMPOrpamMMBbl CpeIHero od11ero 00pa3oBaHus

JINYHOCTHBIC PE3yNBTAaTHl OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMBI
obydaromumucs Ha ocHoBe OI'OC  oTpakaroT TOTOBHOCTH M CIIOCOOHOCTB
00y4arouxcsi PyKOBOJACTBOBAaThCS  C(POPMHUPOBAHHOW BHYTPEHHEW MO3HMIMCH
JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX OPHUCHTAlUH, IIO3UTHUBHBIX BHYTPCHHHX
yOekIeHn, COOTBETCTBYIOMNX TPaJUIIMOHHEIM IIECHHOCTSM POCCHIICKOr0 OOIIecTBa,
pacliupeHye >KU3HEHHOTO OIbiTa M ONbITa AEATENbHOCTH B IpOLECCEe peanu3aluu
OCHOBHBIX HaIllpaBJI€HHUI BOCITUTATENbHOI! AeATeIbHOCTH.

ConepxaHue U pe3ynbTaThl BbIIONHEHU 3agaHuil EI'D cBsa3aHbl B TOM uMcie
C JIOCTIDKCHHEM OO0Yy4alOIUMUCS CIEAYIOIIUX JMYHOCTHBIX PE3YIbTATOB OCBOCHUS
OCHOBHOM 00pa30BaTeIbHOMN MPOTPAMMBI.

B gactu ¢usuueckozo socnumanus:

— c(hOPMHPOBAHHOCTE 3/J0POBOTO M OE30IIacHOTO 00pa3a KU3HH, OTBETCTBEHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO;

— aKTHBHOE HENpHATHE BPEIHBIX NMPHUBBIYEK: M MHBIX (OPM NPUYMHEHHsS Bpeaa
(bI3UIeCKOMY H IICHXHYECKOMY 37I0POBBIO.

B gactu mpyoosoeo socnumanus:

— TOTOBHOCTb K TPY[y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPy 10II00He;

— MHTepec K pasNuuHbIM cdepaM Mpo(ecCHOHANbHON AesATeNbHOCTH, yMEHHE
COBEpIIaTh OCO3HAHHBIM BEIOOp Oymymmieil mpodeccmu M peaan30BBIBATH
COOCTBECHHBIC )KU3HEHHBIC TITAHbI;

— TOTOBHOCTb M  CHOCOOHOCTB : K 00pa3oBaHMIO U  CaMOOOpPa3OBaHUIO
HAa MIPOTSKEHUU BCEH 3KU3HMU.

B wactu skonoeuuecrkozo éocnumanusi:

— c(hOpMHPOBAHHOCTD - SKOJIOTUYECKOH  KYyJbTYyphl, IIOHMMAaHHUE  BIMSIHUA
COI[MANbHO-9KOHOMHYECKAX  IPOLIECCOB  HAa  COCTOSIHUE  TPHPOAHOIL
U COLMANBHON Cpeipl, OCO3HAHHE TIJO0ATBHOTO XapakTepa 3KOJIOTHYECKHX
npodJem;

— aKTHUBHOE HEIpUsTHE e CTBUIl, NPUHOCSIIUX BPea OKpYXKaIoLel cpeae;

— yMEHHC IIPOTHO3MPOBATh HEOIATONPHUATHBIE OKOJOTHYECKHE ITOCIEACTBHSA
IpeANpPUHUMAEMBIX JEUCTBUM, IPEJOTBPAILATh UX.

B yactu npunsamus yennocmu nayuno2o no3Hanus:

— cOPMHPOBAHHOCTb ~MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOH NMPAaKTHKH, OCHOBAHHOTO Ha AMAJIOTe
KyJIbTyp, CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MeCTa B HOJNUKYJIBETYPHOM
MHpE;

— COBEpIICHCTBOBAHUE S3BIKOBOM U UHTAaTENbCKOH KyIbTyphl KaK CpEeICTBa
B3aUMOJICHCTBUS MEKAY JIOAbMU U IIO3HAHUS MUPA;

— OCO3HaHME LIEHHOCTU Hay4HOH JIeSTeIbHOCTH.

Jluunocmuvie pesynomamel, obecneuusarwue adanmayulo 00yUaAUE20Ccs
K UBMEHATOWUMCSL YCOBUAM COYUATLHOU U NPUPOOHOTL CPeobl:
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— CIocOOHOCTh JICHCTBOBAThH B YCIOBHSAX HEONPEICIEHHOCTH, MTOBBIIIATH YPOBCHb
CBOCH KOMIIETEHTHOCTH Ye€pe3 IPaKTHYECKYHO IesATeIbHOCTh, B TOM 4YHCIIE
YMEHUE YUYHUTBCS Y APYTHX JIIOAEH, OCO3HAaBaThb B COBMECTHOH IEATENLHOCTH
HOBBIE 3HAHM, HABBIKM U KOMIIETEHIIUU U3 ONBITA IPYTHX;

— HaBBIK BBISIBIICHHS U CBSI3bIBAHHS 00pa30B, CIOCOOHOCTH (hOPMHUPOBAHMS HOBBIX
3HAHUH, B TOM YHUCJE CIOCOOHOCTH (POPMYIUPOBATH UIEH, MOHATHS, TUIIOTE3BI
00 0OBEeKTax U SBICHUSIX, B TOM YHWCIE paHee HE HM3BECTHBIX, OCO3HABAThH
JNePUIUTEl COOCTBEHHBIX 3HAHUA M KOMIETEHTHOCTEH, IJIAaHUPOBATH CBOE
pa3BUTHE;

— YMEHHE pAacHo3HaBaTb KOHKPETHBIE NPUMEPHl MOHATHA IO XapaKTEePHBIM
MpU3HAKaM, BBIMOJHATH ONEPAallid B COOTBETCTBUU C . OIpENEICHUEM
W TPOCTEHIIMMHU  CBOMCTBAMU  IOHSTHS, KOHKPETHU3UPOBaTh IOHATHE
[pUMepaMM, HCIONb30BaTh IOHATHE W €ro CBOMCTBA MpPHU : PEICHUU 3agay
(mamee — omepupOBaTh TOHATHUSAMH), a TaKkXe ONEPUPOBATH TEPMUHAMU
Y TIPEJICTaBICHUSIMH B 00JIaCTH KOHIICTIIIUH YCTOWINBOTO Pa3BUTHS;

— YMEHHE aHAJIM3HPOBAaTh M BBIABIATH B3aWMOCBS3M NPUPOABI, 0OOIIEeCTBa
1 SKOHOMHUKH;

— YMEHHE OLIEHUBAaTh CBOU JEHCTBUA C YUETOM BIIMSHUS HA OKPYKAIOLLYIO Cperdy,
JNOCTIDKEHUST TeNiel W MPEOJOJICHUS . BBI30BOB, . BO3MOXKHBIX TIOOABHBIX
MOCJICACTBUM;

— CIOCOOHOCTh O0YYArOIIMXCsl OCO3HABAaTh CTPECCOBYIO CHTYAaIMIO, OLIEHUBATH
MIPOUCXOAAIINE U3MEHEHUS U UX MTOCHEACTBHUS;

— BOCIIPUHHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIINUN KOHTPMED;

— OLICHUBAaTh CHUTYalUIO0 CTpecca, KOPPEKTHPOBAaTh IPUHUMAEMBIE PELICHUS
W IeHCTBUS,

— (opMynHpoBaTh W OLEHUBATH PUCKH H TIOCIESACTBHS, (OPMHUPOBATH OIIBIT,
YMETh HaXOJUTh MO3UTUBHOE B MPOU3OIIE/IIICH CUTYaIIH;

— OBITh TOTOBBIM JICHCTBOBATH B OTCYTCTBUE TapaHTUH ycrexa.
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