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

Koandukatop cocraBieH Ha OCHOBE (QeaepaqbHOro rocyIapcTBEHHOTO
00pa30BaTeIbHOTO CTaHIApTa cpeaHero obmero obpazoBanus (mamee — OTOC)
(mpuka3 MunncrepcTBa mpocBemenns Poccuiickoit @enepanuu ot 12.08.2022
Ne 732  «O BHeceHuu u3MeHEHHH B  (QenepanbHbll  rocynapCTBEHHBIH
o0pa3oBaTebHBI CTaHAAPT CpeAHEro oO0Iero oOpa3oBaHHS, YTBEPKIEHHBIN
npukazoM MuHHCTepCTBa o00pa3oBaHMst M Haykd Poccuiickoit ®enepaunu
ot 17.05.2012 Ne 413») u denepansHOil 00pa30BaTENBHON IPOrPaMMEI CPEITHETO
obmero oOpazoBaHus (mpuka3 MuHHCTEpCTBa IpocBelieHus Poccuiickoi
Oenepaunn - ot 18.05.2023  Ne 371  «O6  yrBepxkaeHun  QenepanbHOU
00pa30BaTebHOM IPOrpaMMBbl CpEIHEro obmero o0pa3oBaHUN
(c U3MEHEHUAMH)).

Koandukatop oTpaskaeT NpeeMCTBEHHOCTb IPOBEPSIEMBIX IMPEIMETHBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTebHOW MpPOTrpamMMbl
cpenHero ooOmero obOpasoBanus Ha ocHoBe DPI'OC 2012T1. m W3MEHEHHOTO
B 2022 r. ®I'OC.

KoaudukaTop cocTouT U3 Tpéx pasienos:

— pasgen 1. «Ilepeders mpoBepseMbIX TpeOOBaHMIT K pe3yIbTaTaM OCBOCHHUS
OCHOBHOH 00pa30BaTeNIbHOM IPOTrpaMMBI CPEJHEro OOmero oOpa3oBaHUs
110 OUOJIOTUNY;

— pazgen 2. «IlepedeHb 3IEMEHTOB COAEP)KAHMSA, MIPOBEPSAEMBIX HAa €IUHOM
rOCYJapCTBEHHOM dK3aMeHe MO OHOJIOTHI;

— paspmen 3. «OtpaxeHHe B COACPKAHHH KOHTPOJIBHBIX HM3MEPHTEIBHBIX
MaTepuaioB JIMYHOCTHBIX pe3yabTaToB OCBOEHUS OCHOBHO
00pazoBaTebHON MPOrpaMMBbl CPEAHET0 001Iero 00pa3oBaHMs.

B xomuduxarop He BKIIOUYEHB TpPeOOBaHHUS K pe3yiabTaTaM OCBOEHUS
OCHOBHOH 00pa3oBaTenbHOIl IporpaMMBI CpemHero oomero o0Opa3oBaHHs
U DJEMCHTHl COJCp)KaHMs, JOCTHKCHHE KOTOPBIX HE MOXET OBITh MPOBEPEHO
B paMKax roCyJapCTBEHHON UTOrOBOM aTTECTal[UH.
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Paszgea 1. [lepeuyens nmpoBepsieMbIX TPeOOBaHUI K pe3yJibTaTaM 0CBOEHHsI OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

cpeanero ooumero odopazosanusi no BUOJIOI'U

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

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

1.1 bazoevie nocuueckue deiicmeus

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

1.1.2 BhIsIBISIT 3aKOHOMEPHOCTH U IPOTHBOPEYHSI B PACCMATPUBAEMBIX SIBICHHSIX

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

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

1.1.5 Pa3BuBaTh KpeaTHBHOE MBIIUICHNUE IPH PEIICHUH KU3HEHHBIX MTPOOJIEM

1.2 ba3zoesvie uccnedosamenvckue oeiicmeus

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

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

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

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

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

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

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00IacTei;
OCYHIECTBJISATH I€JICHANIPABJICHHBIN MOUCK NEPEHOCa CPEACTB U CIOCOOOB JAeCTBHSI B MPOPECCHOHANBHYIO Cpely
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Kon IIpoBepsiemblie TpeOOBAHUS K MeTaNpeIMeTHBIM pPe3yJibTaTaM 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
NpoBePsSIeMOro o0u1ero oopazoBaHus
TpeOOBaHMSI
1.2.7 CrocoOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJOB PELICHUs MPAaKTUYECKUX 3ajad, NPUMEHEHUIO pa3IMYHbIX
METOIOB NIO3HAHUS;
CTaBUTb U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHON AEATENBHOCTH U JKU3HEHHBIX CUTYalHsIX;
CTaBUTH MPOOJIEMBI U 33J1auH, JOMYCKAIOIIUE aJTbTEPHATUBHBIC PELICHUS;
BBI/IBUI'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUTHHAIbHBIE TOAXObl U PEILICHMS;
pa3pabartbIBaTh IUIAH PeUICHUs IpoOIeMbl ¢ yUETOM aHaIM3a UMEIOIIMXCSI MaTePUANIbHBIX M HEMAaTEepPHAIbHBIX PECYPCOB
1.3 Paboma c ungpopmayueii
1.3.1 Bnaners HaBblkaMu mNojy4yeHHs HMH(GOpPMAIMM W3 HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATh IOHUCK, aHAJM3,
CHCTEMAaTH3alMI0 U HHTEPIIPETAINIO HH()OPMAITNH Pa3IUYHBIX BUAOB U POPM IPEICTABICHHS
1.3.2 Co3maBaTh TEKCThl B pa3iW4HbIX (opMaTax ¢ yuyé€ToM Ha3HAYeHHMs MH(POPMALUU M LEJNEBOH ayIUTOPHM, BHIOMpas ONTHMAJIbHYIO
(dbopMy npeACTaBICHUS M BU3YAIH3aluU
1.3.3 O1eHuBaTh 1OCTOBEPHOCTD, ISTUTUMHOCTh HH(pOpPMAILIKH, €€ COOTBETCTBUE MPABOBBIM U MOPAJIbHO-3THYECKUM HOPMaM
1.3.4 Hcnonb3oBate cpeacTBa MH(MOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOIMH B PELIEHUM KOTHUTHUBHBIX, KOMMYHUKaTHBHBIX
U OpraHM3allMOHHBIX 33734 C COOJIIOJCHHEM TpeOOBaHHMI IPrOHOMUKH, TEXHMKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,
IIPAaBOBBIX M AITHYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€30acHOCTH
1.3.5 Brnaners HaBbIKaMH pacrio3HaBaHMs U 3aIIMTHI HHPOPMALUHU, HHPOPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH
2 KommyHukatusubie YY /I
2.1 Oowienue
2.1.1 Ocy1iecTBIITh KOMMYHHUKAIIMK BO BceX chepax KU3HU;
BJIAJICTh Pa3IMYHBIMH CITIOCOO0AMU OOILEHNSI ¥ B3aUMOJICHCTBHUS
2.1.2 Pa3BEépHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C MCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB
2.1.3 ApryMEHTHPOBAHHO BECTH THAJIOT
3 PeryasituBubie YY /|
3.1 Camoopzanuzayusn
3.1.1 CamMOCTOATENBHO OCYHIECTBIISATH MO3HABATEIBHYIO JIEATEILHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC

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

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

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

Tabnuya 2
Kon IIpoBepsiembie TpeOOBaHUS K NPEIMETHBIM Yposennb Mera- O000ménnbIe POPMYJIMPOBKH TPEOOBAHUIM
NpoBe- | pe3yJibTATAM OCBOECHHSI OCHOBHOI 00pa30BaTe/IbHOM | MpeIMeTHBIX npeaIMeTHBIH K NpeIMEeTHBIM pe3yJbTaTam
psieMoro NPOrpamMMbl cpeHero oéuero od0pa3oBaHus TpeOOBaHUH pesyabTart u3 ProcC 2012 r.
Tpedo- Ha OCHOBe U3MeHEéHHOro B 2022 r. PI'OC dIrocC
BaHUsl
1 Chopmuposannocme 3nanuilt o mecme u poau bY, VYV MII 1.1; 1.2; 1.3; | ChopMHpPOBaHHOCTb MPEJICTABICHUH O pOJH
Ouonocuu B CUCTEME €CTECTBEHHBIX HayK, B (op- 2.1;3.1;3.2 U MecTe OMOJIOTMH B COBPEMEHHON Hay4dyHOU
MHUPOBAaHUU  COBPEMEHHOW  €CTECTBEHHOHAYYHOM KapTUHE MUpA; TOHHMaHUE POJU OHOJIOTHUU
KapTUHBl MHUpPA, B II03HAHUU 3aKOHOB IPUPOJBI B (OpPMHpPOBaHMH Kpyrosopa U (QyHKIHO-
U PEUICHUH >KU3HEHHO BaXKHBIX COLUATbHO-DTUYECKUX, HAJIBHON TPAMOTHOCTH YeJIOBEKa IS PEIIeHUs
SKOHOMUYECKUX, 9KOJIOTMYECKUX npobsem PAKTUYECKUX 3a7a4
YeloBEYeCTBa, a TaKKe B PEIICHUH BOMPOCOB
palMOHAIBLHOTO IIPUPOJIONOIB30BaHUS, B
(dbopMUPOBaHNUN IEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
oOlIeCTBY, UEJOBEKY; O BKJIAJE POCCUHCKUX H
3apyOeKHBIX YYEHBIX — OHOJOTOB B pa3BUTHE OHO-
JIOTUU
2 Bnaoenue cucmemoii 3nanuii 06 0CHOGHHIX MEMOOAX bY, VY MII 1.1; 1.2; 1.3; | BnaneHue OCHOBHBIMHM METOAAaMU HAay4YHOTO
HAYYHO20 NO3HAHUA, VCTIONBE3YEMBIX B OMOJIOTHUECKUX 2.1;3.1;3.2 MO3HAHUS, UCIOJIb3yeMbIMH TIpU  OUOJIOTH-
UCCJICTOBAHMSIX KUBBIX OOBEKTOB U IKOCUCTEM (OIU- YECKUX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB
caHWe, W3MEpeHue, TMpoBEJCHHE  HaOII0JACHUI); Y DKOCHCTEM: OINMCAaHHWE, U3MEpPEHHE, Ipo-
crocobaMy BBISBICHUST W OILIGHKH aHTPOIOT€HHBIX BeJicHHE HAOJIOJCHUI;, BBISIBICHHUE U OIICHKA
WU3MEHEHUH B IPUpPOJE. AQHTPOIOTEHHBIX U3MEHEHHH B IPUPOJIE
YMeHue BBIABUTATH  TUIOTE3bl, TMPOBEPITH  UX
9KCIEPUMEHTAIBHBIME CPEACTBAMU, (OPMYIHPYS IIETTh
UCCIIeIOBaHMUS, aHAIM3UPOBATh MOJTy4YeHHBIE
pe3yNbTAThI U JEJIaTh BBIBOJIBI.

© 2025 denepanbHas cayx0a 1Mo HaaA30py B chepe 00pa3oBaHus U HAYKU




Komugukarop EI'D 2025 r.

BUOJIOTUS, 11 knace. 7/ 34

Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM YpoBeHb Merta- O000ménHbIE (POPMYJTUPOBKH TPEOOBAHM
NpoBe- | Pe3yJIbTAaTAM OCBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM | NpeIMeTHBIX npeJIMeTHbIH K MpeAMEeTHBIM pe3yJbTaTam
psieMoro NMPOrpaMMbl cpeHero o01ero o0pazoBaHus TpeOoBaHUIl pe3yJbTaT us ®IrocC 2012 r.

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

BaHUsl
BrisiBneHue 3aBHCHUMOCTH  MEXIy HUCCIETyEeMbIMU
BEJIMYMHAMH, OOBSCHEHHE IOJYUYEHHBIX pPE3yJbTaTOB
u  (opmynupoBaHHE BBHIBOJIOB C HCIOJB30BAHHEM
HAy4HbIX [OHATHI, TEOPHUI U 3aKOHOB

3 Ymenue enaoemov cucmemoit o6uonocuveckux 3nanuil, vy MIT 1.1.1; 1.1.2; | ChopMupoBaHHOCTh CHCTEMBI 3HaHUN 00 00-

KOTOpasi BKIIIOYAET: 1.2.2; 1.2.3; IMX OHOJOrMYeCKHX 3aKOHOMEPHOCTSIX, 3a-
OCHOBOII0JIATrAIOLI[He OHoJIOrHYecKHe TEPMHHbI 1.3.1; 1.3.3; 2.1; | xoHax, TeOpUIX
U NOHATHS (KU3HD, KJIETKA, TKaHb, OpTaH, OPraHu3M, BH/I, 3.1.1

TIOTTY SIS, SKOCHCTEMA, OHOLIEHO3, onocdepa;
METa0OJIM3M, TOMEOCTa3,  KJICTOYHBIA  MMMYHHTET,
OnocuHTe3 Oenka, OHOMONMMEPHI, IUCKPETHOCTh, Ca-
MOPETYJISIIHS,  CAMOBOCIIPOM3BE/ICHUE,  HACIICICTBEH-
HOCTh,  W3MCHYMBOCTh,  DJHEPrO3aBHCHUMOCTb,  POCT

U pa3BUTHE);

OHoJIOTHYeCKHUe TEOPHU: KJIETOYHas Teopust
T. llIBanna, M. llnelinena, P. BupxoBa; KilOHajIbHO-
CEJICKTUBHOTO MMMYHUTETA I1. Dpaux,

N.. MeynukoBa, XpOMOCOMHasi TEOPHUSI HACIIEICTBEH-
HocT T.Moprana, 3akOH 3apOJABIIIEBOTO CXOJCTBA
K. Bbapa, »sBomouumonHas  teopus Y. JlapBuHa,
CHUHTETUYECKAS TEOpUs JBOJIIOLINN, TEOpUs
antporioreHe3a Y. JlapBuHa; Teopus OHOreoleHos3a
B.H. Cykauésa; yuenuss H.W. BaBunoBa — o menTpax
MHOrooOpasust ¥ HPOMCXOXAEHUS  KYJIbTYpPHBIX
pactenuii, A.H. CeBeprioBa — 0 myTsX U HalpaBJICHUAX
spomonnn, B.U. BepHaackoro — o 6uocdepe);

3aKOHbI (ennHOOOpa3Us IIOTOMKOB IIEPBOTO
IIOKOJICHUS], PACLICIUIEHUS] NPU3HAKOB, HE3aBHUCHUMOIO
HacjaenoBaHus Npu3HakoB I'. MeHnens; CLIemIeHHOro
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Kon
npoBe-
psieMoro
Tpedo-
BaHUsl

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

YpoBeHb
npeaMeTHbIX
TpeOoBaHUIl

dIrocC

Mera-
npeAMeTHbII
pe3yJbTaT

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

HACJIEJOBAHUS IPU3HAKOB W HAPYIICHUS CLEIJICHUS
resoB T. MopraHa; TIOMOJOIMYECKHX psIOB B
HacjencTBeHHoM wu3meHunBoctu H.U. BaBmnosa; re-
HeTuyeckoro paBHoBecus J[x. Xapau u B. BaitnOepra;
3apoapiieBoro cxoxactBa K. bapa; OuoreHeTmueckuit
3akoH J. ['exkens, @. Mioepa);

NPUHLIMIBI (YUCTOTHI TaMET, KOMILIEMEHTAPHOCTH);
npaBuaa (mMunuMmyma lO. JIubGuxa, 3KOIOTHYECKOMH
MUPAMUJIBI YUCENl, OMOMACCHI U DJHEPTHH);

runore3bl (koauepatHoi A.W. OmapuHa, TEpBUYHOTO
oymeona Jx. XompeitHa, wwukpocdep C. Dokca,
pubosuma T. Yek)

Ymenue peuitamsb NOUCKOBBIC ouonocuueckue 3a0alm;
6blABIAMDb npuuuuno-cnedcmeeﬂuble céasu MCKIYy
HCCIICAYCMbIMU OMOJIOTHYECKUMH O6’beKTaMI/I,
nponeccaMu U ABJICHUAMMU; ACJIATh BBIBOJAbLI U IIPOTHO3bI
Ha OCHOBAHHWH ITOJTYUCHHBIX PE3YJILTATOB,

cocmaeiamb TCHOTUITMYCCKHUC CXEMbI CKPCIIMBAHUA I
Pa3HbIX THUIIOB HACJICAOBAHWA IPHU3HAKOB Yy OPraHnu3MoOB,
COCTaBJIATb CXCMbI IICPCHOCA BCIICCTB U HSHCPIHUU
B OKOCHUCTCMaAX (I_IGHI/I IIMTaHWsA, ITUINCBIC CCTI/I)

bY,VV

MII1.1;1.2;2.1;
3.1;3.2

CchopMupoBaHHOCTb yYMEHUH OOBSACHATH pe-
3ylbTaThl  OMOJIOTHUECKUX  IKCIIEPHUMEHTOB,
pemaTh 3JeMeHTapHble OMOJIOTHYECKHE 3a/1a91

Ymenue ycmanasenueamsv  63aumoceazsu  mexny
CTpOCHHEM M (YHKIMSIMHU: OPTaHOMIOB, KJIETOK pa3-
HbIX TKaHEH, OpraHaMuM W CHCTEMaMH OpraHOB Yy
paCTeHI/Iﬁ, JKUBOTHBIX W 4YCJIOBCKA; MCKAY OJOTallaMu
oOMeHa BEMIeCTB; JTalmaMH KIETOYHOTO IUKIA H
JKU3HCHHBIX IIMKJIOB OPraHW3MOB; ATalaMu 3MOpHO-
HAJIbHOTO ~ pa3BUTHS; TECHOTHUIIOM | (DEHOTHUIIOM,
dbenoTunoMm u ¢GakTOpaMu CpeIbl OOMTaHUS; TPOIEC-
CaMHU 5BOJIIOIMH,; ABMKYIIMMU CHJIAMH aHTPOINOI'CHE3Aa,

vy

MII1.1.1;1.1.2;
1.3.1; 2.1; 3.1

BianeHne OCHOBONOJIArarOIMMH  TOHATUAMHA
U TPEACTaBICHUSAMH O >XMBOW IpUpoae, €€
YPOBHEBOH ~ OpraHuM3allud ¥  3BOJIOLUY;
YBEpEHHOE  TOJIb30BaHUE  OMOJOTHMYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOMN
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Kon IIpoBepsiemblie TPeOOBAHMS K NPEAMETHBIM YpoBeHb Merta- O000ménHbIE (POPMYJTUPOBKH TPEOOBAHM
NpoBe- | Pe3yJIbTAaTAM OCBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM | NpeIMeTHBIX npeJIMeTHbIH K MpeAMEeTHBIM pe3yJbTaTam
psieMoro NMPOrpaMMbl cpeHero o01ero o0pazoBaHus TpeOoBaHUIl pe3yJbTaT us ®IrocC 2012 r.
Tpedo- HA 0CHOBe M3MeHEHHOoro B 2022 r. PI'OC ProcC
BaHMsA
KOMIIOHEHTaMU pa3IMyYHbIX 9KOCUCTEM U
IpUcnocoOICHUSIMU K HUIM OPTaHU3MOB
6 Ymenue evioenamo cywyecmeennvie npusnaku: BY, VY MIT 1.1.1; 1.1.2; | ChopMUpPOBAaHHOCT ~ YMEHUH  HUCCIIEOBATh
CTPOECHUSI BUPYCOB, KIETOK MPOKAPUOT U IYKAPHUOT; 1.3.1; 1.3.3; 2.1 | u aHanu3upoBaTh OUOIIOTUYECKHUE OOBEKTHI
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, U CUCTEMbI, OOBSCHATh 3aKOHOMEPHOCTH OHO-
BUJIOB, OMOT€O1IEHO30B, 3KOCUCTEM U Onochepsl; JIOTUYECKHX IMPOLIECCOB U SIBJICHUM; MPOTHO3U-
CTPOCHHSI OPraHOB M CHUCTEM OpraHOB pACTEHUH, poOBaTh IOCJIEACTBUS 3HAYMMBIX OHOJIOTH-
JKUBOTHBIX, YCJIOBCKA,; MMPOLUECCCOB JKU3HCACATCIIbHOCTH, YyeCKUux I/ICCJ‘ICL[OBEIHI/IIZ.
NPOTEKAIOMIMX B OpraHM3Max pacTCHHH, JKHBOTHBIX Bnagenue ymMeHusMM BBIIBUTaTh TMIIOTE3bI HA
1 4CJI0BCKa, OCHOBE 3HAHHMH 00 OCHOBOIIOJIATAIOIIUX OHO-
OHONOTHYECKUX ~ NpOLECCOB:  OOMCHa  BCIICCTB JOTUYECKUX 3aKOHOMEPHOCTSAX UM 3aKOHaXx,
(MeTabonm3m), HHGOPMAIMK U TMPEBPAILCHUS SHEPIUH, 0 TPOHCXOKICHHH ¥ CYIIHOCTH KU3HH,
OpoxeHHs, aBTOTPOGHOTO M TreTepoTpPOpHOro THIIOB rno0anbHBIX N3MEHEHUsX B OMocdepe; mpose-
nuTaHus, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, PATh  BBIABHHYTBIC THIIOTE3bI JKCIICPUMEH-
Melo3a, ramMeToreHesa, sMOpHOreHesa, TalIbHBIMHA CPEACTBAMH, (OPMYJIHPYS LENb HC-
OCTAMOPHUOHAJILHOTO pa3BUTHA, Pa3MHOXKEHHUS, CIIeIOBAHHS
WHAMBHUIYATbHOTO Pa3BUTHs OpraHu3Ma (OHTOTEHe3a),
B3aMMOJICHCTBUSI  T€HOB, TETEPO3UCa;  ACHUCTBUHU
UCKYCCTBEHHOI'O orbopa, CTaOUIN3UPYIOLLETO,
JBUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO OTOODA;
JUIONAaTPUUYECKOTO UM CUMIATPUYECKOrO0  BHUJIO-
o0pa3oBaHMs; BIMSHMS JIBWKYIIUX CHUJ 3BOJIOLUU Ha
reHoOH  TOMYJISIIUU;  TPHUCTIOCOOJICHHOCTH — Op-
raHU3MOB K  cpele  OOWTaHHs,  YepeIOBaHHS
HalIpaBJICHUN 53BOJIOLUHU; KPYroBOpPOTa BELIECTB H
IIOTOKA SHEPTUH B IKOCHUCTEMAX
7 Cdopmuposannocmeo ymenusn evloensamep bY,VVy MIT 1.1.1; 1.1.2;
CYIIECTBEHHBIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPHOT 1.3.1; 1.3.3; 2.1

U OyKapuoT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPTaHW3MOB, BHJOB, OHOTCOLIEHO30B M HKOCHCTEM;
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Kon
npoBe-
psieMoro
Tpedo-
BaHUsl

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

YpoBeHb
npeaMeTHbIX
TpeOoBaHUIl

dIrocC

Mera-
npeAMeTHbII
pe3yJbTaT

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

OCOOEGHHOCTH  TIPOIIECCOB  OOMEHa  BEHIECTB U
NpeBpalleHusl JHEPTHMH B KJIETKe, (OTOCHHTE3a,
IUIACTUYECKOTO M DHEPreTUYecKOoro oOMeHa,
XeMOCHHTE3a, MHTO3a, Meio03a, OIUIOAOTBOPEHHUS,
pa3BUTHUA U Pa3MHOXKEHUS, HHIWBHUIYaIbHOTO pa3-
BUTUSI  opranm3ma  (OHTOreHe3a), OOpnOBI  3a
CYILIECTBOBaHHUE, €CTECTBEHHOTO otOopa,
BU000pa30BaHUsl, MIPUCIIOCOOICHHOCTH OPTaHU3MOB K
cpene oOWUTaHUs, BIUSHUS KOMIIOHEHTOB SKOCHCTEM,
AHTPOTIOTEHHBIX M3MEHEHH B OKOCHUCTEMAaxX CBOCH
MECTHOCTH, KPYTOBOpPOTa BELIECTB M MpPEBpaIICHUS
SHEepruu B Ouocdepe

Ymenue UCnob306amy COOTBETCTBYIOLIHE
apryMeHTbI, OMOJIOTMUYECKYI0  TEPMUHOJOTHIO U
CHMBOJIMKY JJIsl JIOKa3aTelbCTBA POJICTBA OPraHM3MOB
PAa3HbIX CUCTCMAaTHUYCCKHUX Trpynii; B3aUMOCBA3HU
OpPraHu3MOB ¥ Cpeibl OOWTaHMs; EIUHCTBA 4YeJo-
BEUECKUX pac; HEOOXOIMMOCTH 3I0poBOro obpasza
’KU3HH, COXPAHEHUSI Pa3HOOOpa3Ms BUIOB M SKOCUCTEM
KaK  YCIIOBHS  COCYIIECTBOBAaHUSA  MPUPOALI U
YeJI0BeYCCTBA

vy

MIT1.1.1;1.1.2;
1.1.5; 1.2.3;
1.3.1; 1.3.3; 2.1;
3.1

Ymenue kpumuuecku ouenusamy ungopmayuio
Ouonozuueckozo codepircanusn; VHTEPIPETUPOBATH
TUYECKHE AaCTEeKThl COBPEMEHHBIX HCCIIEIOBAHUI B
OuosIoruu, MeTUIMHE, OMOTEXHOJIOTHH; pacCMaTPUBATh
ry100anbHble 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 110 OTHOLICHHUIO K HUM
COOCTBEHHYIO TIO3UITHIO

by

MIT 1.3; 2.1

ChopMUpOBaHHOCTH COOCTBEHHOH MO3ZHIINH 10
OTHOIICHHUIO K OWOJIOTHYECKON HH(pOpMaIHH,
HOTy4aeMoOil W3 pa3HbIX  HCTOYHHUKOB,
K TTIO0QJIBHBIM ~ HKOJIOTHYECKUM  TpolieMam
U ITyTSM UX PELICHUS
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Pa3znen 2. IlepeyeHnb 3J1eMeHTOB CO/IepP:KaHUS, IPOBEPsieMbIX HA €IMHOM IrocyaapcTBeHHoM 3k3amene no BUOJIOT'UU

B Tabnuue 3 npuBenéH cOCTaBIEHHBIM HAa OCHOBE (enepaibHOil 00pa30BaTeNbHON MPOrpaMMbl CpeTHEro o0IIero o0Opa3oBaHus 1Mo OMOIOTUN
nepeueHb MPOBEPSIEMBIX SJIEMEHTOB COJICP)KAHHS.

Tabnuya 3

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA YpoBeHb nporpamMmsl Hanu4yue naHHOIO 3j1eMEHTA
cofepxkanus B konupukarope EI'D
NPOULIBIX JET

1 Bbuogorus kak Hayka. JKuBble cucTeMbl H X H3YYE€HHE

1.1 | CoBpemeHHas OMOJIOTHS — KOMIUICKCHAsI Hayka. bronorudeckne Hayku BY, VV' +
U u3ydyaeMble MMM TpoOieMbl. DyHAaMeHTalbHbIE, MPUKIAAHBIE U
HIOMCKOBBIE HAYYHbIE UCCIIEOBAHMS B OMOJIOTHU.

3HayeHue OuOJOrMM B (POPMHUPOBAHUH COBPEMEHHOH €CTECTBEHHO-
Hay4HOH KapTwHbI Mupa. [Ipodeccun, cBs3aHHBIE C OHONOTHEH.
3HayeHWe OMOJOrMH B TPAKTUYECKOH JAEATENbHOCTH 4YeJlOBeKa:
MEJIMIIMHE, CEIbCKOM X03SHCTBE, MPOMBIIICHHOCTH, OXPaHe MPUPOJIBI

1.2 | KuBble cucTembl Kak mpeaMer u3ydeHus ouonoruu. CBOMCTBA KUBBIX bY,VVy +
CHUCTEM: €AUHCTBO  XHWMHYECKOTO COCTaBa, TUCKPETHOCTh
U ILEJNOCTHOCTh, CJIO)KHOCTb W  YHOPSJOYEHHOCTb CTPYKTYpBHI,
OTKPBITOCTb, caMoOpraHu3anus, CaMOBOCIIPOU3BEACHHUE,
pa3IpaxxuMOCTh, U3BMEHUYMBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3alu KUBbIX CHCTEM: MOJIEKYJISPHBIN, KJIETOYHBIH,
TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISLIMOHHO-BUIOBOW, IKOCUCTEMHBIN
(6uoreonieHoTHueckuii), Ouochepusiii. Ilpomecce, mTpoucxXoasIIHE
B KUBBIX cucTeMax. OCHOBHBIC IpU3HAKHU >kUBOTO. JKU3HB Kak popma
CYIIECTBOBaHUSI MaTEPUU

1.3 | Merogst  Owonornueckod  Hayku. HaOmomenue, u3MepeHme, BY, VY +/—
9KCIIEPUMEHT, CUCTEMaTH3aIus, memaanans’. TIOHITHE O 3aBHCHMOI
U HE3aBUCUMOW nepeMeHHOW. IlnaHupoBaHue  dKCIEpUMEHTA.
ITocranoBka wu mpoBepka runore3. Hyneas rumoresa. IlonsTtue
BBIOOPKH M €€ JOCTOBEpHOCTh. PazOpoc B OMONOTHYECKUX ITaHHBIX.

' 3jech u narnee: IPH yKa3aHHH yqeGHOrO MaTepHalla, H3y4aeMoro Kak Ha 6a30BOM, TaK M Ha YrIyGJIEHHOM YpOBHE, IPHBOJATCA DOPMYITHPOBKH 3 (eepanbHoii 06pa3oBaTesbHOI
IpOrpaMMsbl yriyOaEHHOIO YPOBHSL.
? 311ech U J1alee: CoJepIKaTEeIbHbIE JEMEHTHI, BhIICICHHBIE KyPCHBOM, He OYIyT IpoBepsThes Ha EI'D 2025 .
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

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

OI_IeHKa AOCTOBCPHOCTH  IOJYYCHHBIX  PC3YJIbTATOB. HpI/I‘{I/IHBI
HNCKaKCHHA PC3YJIbTATOB 3KCIICPUMCHTA. Tonamue cmamucmuueckoz2o
mecma

Kierka Kak 0noJiornyeckas cucTeMa

2.1

Knetka — cTpykTypHO-(QYHKIIMOHATbHAS €IUHHIA KHBOTO. McTopus
oTKphITUs KiIeTKU. PaboTer P. ['yka, A. JleBenryka. Kinetounas teopus
(T. [lBann, M. lneiinen, P.BupxoB). OCHOBHBIC IOJOXEHHUS CO-
BPEMEHHOH KJIETOYHOW TEOPHH.

MeTonbl MOJEKYJISAPHOW M KIETOYHOM OWMONOTHH: MHKPOCKOIHS,
xpomarorpadus,  anektpodope3,  METOI  MEUYEHBIX  aTOMOB,
Qg depeHnmanbHoe HeHTpUyrupoBaHue, KyJIbTHBHPOBAHUE KIETOK

bY, VY

+/—-

2.2

XUMHUYECKUNA  COCTaB  KJIETKM. Makpo-, MHKpO- U  yasmpa-
MHKpO3JIEMEHTE. Boma u €€ posib Kak pacTBOPUTENS, pEarcHra,
ydacTM€ B CTPYKTYPUPOBAaHUM  KIJIETKH,  TEIUIOPETyJISILHU.
MuHepasibHble BeIleCTBA KIJIETKH, UX Ouonorudeckas poib. Poib
KaTHOHOB 1 aHUOHOB B KJIETKE.

buonornueckue noiaumepsl. beiaku. AMUHOKUCIOTHBIA cOCTaB OEIKOB.
Crpyktypsl OenkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka,
NEeNTUIHAs CBA3b. BTopuuHas, TpeTu4Has,, YeTBEPTUYHAS CTPYKTYpBHI.
Henarypamus. CpoiictBa OenkoB. Kiaccudukamus OenkoB. buo-
Joruyeckre PyHKINN OCIIKOB.

VYraneBoasl. MoHocaxapuabl, JIucaxapuibl, OJUTrOCaxapuabl U
nonucaxapuapl. OOmUil 1IaH CTpOeHUS H  (PUBHKO-XUMHUYECKUE
CBOMCTBA yIJIeBOJI0B. bruonornueckne pyHKINU yIiI€BOIOB.

Jlununel. T'mapodunbHO-TUApOdOOHBIE cBoiicTBa. Kiaccuduxarms
munuaoB.  Tpurnunepuasl,  GocONUNUAbL,  80CKU,  CTEPOUIBL
buonornueckne pynkuun aunuaos. OOmme cBOHCTBa OHOIOTHIECKUX
MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMBIKaHHIO, MOJYIIPO-
HUIIAEMOCTb.

bY, VY

3 .
3nech U najee: 3HaK «+/—» B crondue «Hannume naHHOTrO 31€eMeHTa cojepkaHus B koaudukarope EI'D mponuisix jer» o3Hayaer, 4yTo B KOAU(UKATOPE MPOIUIBIX JET JaHHBINA
JIEMEHT COJIep KaHMs ObLI ITPEJICTaBIICH B IPYTOM 00bEME M/MIIH B MHBIX (POPMYJIMPOBKAX.
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

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

Hyxneunosbie kucnorsl. JIHK u PHK. Crpoenue HykiIenHOBBIX
kucior. Hyxmeoruasl. [IpuHnun xommementapHocTd. IIpasuio
Yapragpda. Crpykrypa JHK — nBoitHas cnupans. MecToHaxox1eHHE U
ounonornueckue pynkuuu JJTHK. Buast PHK. ®ynkuuu PHK B knetke.
Ctpoenne Monekyiabl AT®. Makpospruueckue CBA3M B MOJIEKYJE
AT®. buonormueckue  ¢ynkuuu  AT®D.  Boccmanosnennvie
nepenocuuxu, ux Qynxyuu 6 kiemre. Cexeenuposanue /J[HK.
Cmpykmypnas — 6uonocusi:  Ouoxumuyeckue u  Ouogusuieckue
UCCNe008aHUsL  COCMABA U NPOCMPAHCIMEEHHOU  CMPYKMYpbl
ouomonexyn

23

Tunsl KIETOK: 3yKapuOTHYECKass U NpoKapuoTudeckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00pa30BaHMsI KJIETKH.

Crpoenue nmpokapuoTHdecKkoi kieTku. Kimerounasi creHka 6akTepuil u
apxeil. Ocobennocmu cmpoenus 2emepompo@Hou U asmompogHou
npoxkapuomuyeckux kiemox. Mecto u posib MPOKapHoOT B OMOLIEHO3aX.
Ctpoenne ¥ (YHKIMOHMPOBAaHME  3YKAPUOTMYECKOM  KIIETKH.
[Tnasmatrueckas MmemOpaHa (TurasManemma). CTpykTypa IIa3MaTHIeCcKOn
MeMOpaHbl. TpaHCIIOpPT BEIIECTB depe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (auddysus, odneruénnas nuddy3ust), akTUBHBIN (nepeuuHblil
U 6MopudHbIL akmusHwill mparncnopm). T1oMyTIpOHUIIAEMOCTE MEMOPAHBIL.
Pabota Harpuii-kaaueBoro Hacoca. DHIOLMTO3: MUHOLUTO3, (haroluTo3.
Ox3oruro3. Kierounas crenka. CTpykrypa v (pyHKIMH KJIETOYHON CTEHKH
pacTeHuii, rprooB.

IMutormazma. Iluto3onb. Ilutockenmer. JIBMXKEHHE IIMTOILIA3MBI.
Opranouapl  kinetku. OgHOMEMOpaHHbIE  OPraHOMIBI  KIETKH:
sHpomnazmaTrueckas cetb (JIIC), ammapat ['0abIKH, JIU30COMBI, MX
cTpoeHue M (yHKIMU. B3auMocBsA3b OJHOMEMOpPaHHBIX OPraHOMJIOB
KieTku. Cmpoenue epanynsaprozo pemuxyayma. Cunmes pacmeopumbix
benxkos. CHUHTE3 KIETOUYHbIX MeMOpaH. [mankuil (arpaHyssipHBIIT)
BHJIIOMIa3MaTHYeCKUi peTuKyiayM. CekperopHas (yHKIMS ammapara
lNompmxu. Tpancnopr BemiecTB B KIETKE. Bakyoinu pacTUTENBHBIX
kietok. Knerounsiii cok. Typrop.

bY,VV

+/—
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Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

YpoBeHb nporpamMmbl

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

[TomyaBTOHOMHBIE OPraHOU B! KIETKU: MUTOXOHIPHHU, TIIACTHUIBI.
Crpoenne u (QyHKIMM MUTOXOHAPUH U TacTun. Ilepsuunuvie,
6MOPUUHBIE U CTIOJICHBIE NIACMUObL POMOCUHMESUPYIOWUX IVKAPUOM.
XJ10pOIIIAaCThl, XPOMOILIACTHI, JIEHKOMIACThI BHICIIUX PACTEHHH.
HememOpannsle  opranounasl  kietku  CrpoeHne H  (QyHKIUH
HEeMEMOpaHHBIX OPraHOMIOB KJIETKU. Pubocombl. Mukpoguramenmol.
Mpimeunsie kiaeTku. MukporpyOouku. Kinertounsnii nientp. CTpoeHue u
NBIDKEHHUE JKI'YTHUKOB M pPecHUYEK. MHKpPOTpyOOUKHM LUTOIUIA3MBI.
Llentpuons.

SAnpo. OOGomouka smpa, XpoMaTHH, KapuOIUIazMa, SIAPBIIIKH, WX
ctpoeHne W GYHKUUU.  HOepHuill  0enkoswili  MAmpuKc.
IIpocmpancmeennoe pacnonodxcenue XxpoMocom 6 unmepgphasHom sope.
benku xpomaTuHa — TUCTOHBI.

Knerounsie BxitoueHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIIETOK
DYKapUOT (PACTUTEIHHOM, JKUBOTHOU, TPUOHO)

24

ACCUMMIISIMA M TUCCUMMJIISIMS — IBE€ CTOPOHBI MeTabonu3ma. THrbl
oOMeHa BemiecTB: aBTOTPO(HBIA W reTepoTpodHBIH.  YdacTue
KHCJIOpO/ia B OOMEHHBIX Mpoleccax. DHEpPreTHueckoe odecredeHne
kiaetku: npeBpamenne AT®D B oOMeHHBIX Tmporeccax. Pep-
MEHMAmMuGHbIll  Xapakmep peakyuil KIemoyHo20 Memadonusma.
@epMeHThl, HMX CTPOEHHE, CBOHCTBA H MEXaHHU3M JICHCTBHS.

Kogpepmentsl.  Otanuuss ~ ¢GEepMEHTOB  OT  HEOPraHWYECKHUX
KaTaJIn3aToOpoB. benku-akTuBaTopsl 1 OENKU-UHTHOUTOPHI.
3aBUCUMOCTh CKOPOCTU (DEPMEHTATHBHBIX PEAKIMHA OT PpPa3INYHBIX
bakTopoB.

IlepBUYHBIN CHHTE3 OPraHUMYECKUX BEIIECTB B KileTKe. POTOCHHTES.
CgeroBast 1 TeMHOBas (a3bl. [IpoxyKTHBHOCTH oTocHHTE3a. Bimsinue
pa3nnyHbIX  (AKTOpPOB Ha CKOPOCTh  (HOTOCHHTE3a. 3HAdYeHUe
dborocunHTE3A.

X eMOCHHTE3. Pasnoobpasue OP2aAHUBMOB-XEMOCUHMEMUKOB!
Humpuguyupyrowue o6axmepuu, oicerezobaxmepuu, cepoboakxmepuu,
6000poOHble bakmepuu. 3HAUEHUE XEMOCHHTE3A.

bY, VY
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AnaspoOHble opranu3Mbl. Bumer Opoxenus. IlpomykTel OposkeHuUs
U UX HCIOJIb30BAHKUE YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U BO30OYAUTETH OOJIE3HEH.

AdpoOHBIE ~ OpraHU3MBL.  JTambl  JHEPreTHYECKOro  OOMeHa.
[MoaroroBuTenbHBIN dTan. [ MTUKONMHM3 — OECKUCIOPOHOE paCIICTICHUE
TJTFOKO3BI.

buonoruueckoe oOKuClIeHHWE, WIM KJIETOYHOE JAbIxaHue. Pounb
MHUTOXOHJIPHI B MpoIeccax OUOIOTUUECKOT0 OKUCICHUs. [Jukiuueckue
peaxyuu. OxucnutensHoe (ochopunupoBanue. [IpeumyiecTa
a’pobHOTO  TyTH  OOMEHa  BEHIECTB  Meped  aHa’POOHBIM.
O PeKTUBHOCTH IHEPTETUIECCKOTO0 0OMEHA

2.5

Peakuyu wmatpuyHOoro cuHtesa. [IpMHIMI KOMIUIEMEHTApHOCTH B
peakuusAx MaTpUYHOIO CHHTe3a. Peammsanus  HaciaeACTBEHHON
uHpopmanuu. ['eHeTnyeckuii Kox, ero cBoiictBa. TpaHckpumuus —
MaTpUYHbBIN CHHTE3 PHK. [TpunIUTIBI TPAHCKPUIILINH:
KOMIUIEMEHTApHOCTh,  AQHTUIAPAJUIEIBHOCTb,  ACUMMEMPUYHOCHb.
Tpancasuus u e€ stansl. Yuactue TpancnopTHeix PHK B Ounocunrese
Oenka. YcnoBus 6nocuHTe3a Oenka. KogupoBanue aMUHOKHCIIOT. Poitb
pubocom B OMocHHTE3€e OenKa.

Opranuzanus Te€HOMa Yy TPOKapUOT M dyKapuoT. Perynauus
AKTUBHOCTH TE€HOB Yy TpoKapuoT. [unomeza onepona (®. Kaxoo,
K. Mono). Perynsamust oOMEHHBIX NpoLEecCOB B KieTke. KieTouHsrii
TOMEOCTa3.

Bupycel — HekneTouHble (GOpMBI KU3HHM U OOJIMraTHbIE Mapa3uThl.
CrpoeHne TpoCTBIX M CIOXKHBIX  BUPYCOB,  pempoupycos,
Oakteprodaros.

Bupychble 3a0osieBaHusl 4enoBeKa, >KUBOTHbIX, pacteHuil. CITN/L,
COVID-19, coyuanvusie u meduyunckue npoobiemol

bY, VY
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2.6

Krnerounslii nuki, ero mepuoisl U perymsuus. MHTepdpaza u MUTO3.
OcobeHHOCTH TpolieccoB, MpoTekarouux B uHTepdaze. [loaroroska
KJIeTKH K geneHuto. Ilpecunrernueckuili  (IOCTMUTOTUYECKHUI),
CHUHTETHUYECKUH M MOCTCUHTETHYECKHH (IPEMUTOTHYECKUI) MEePHOAbI
UHTEP(Aa3HI.

Marpuunsiii cunte3 [IHK — permnukanus. [lpuHuunsl pennukanun
JHK: KOMIIJIEMEHTapHOCTb, ITOJTyKOHCEPBATUBHBIN CUHTE3,
aHTUnapamuieabHocTh. Mexanusm pemtukamuu JIHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepul u menomepasa. XpoMOCOMHBIN HAOOP
KJIETKH — KapuOoTHUI. JIMIJIOUAHBIM U raruionIHblii HA0Ophl XPOMOCOM.
I'omonornuneie XxpomocoMsl. [10710BBIE XPOMOCOMBI.

Jenenne kinetkn — muto3. CTaauu MHMTO3a U NPOMUCXOIALIUE B HUX
npoueccsl. Tunsl MmuTo3a. Kapnokunes m nurtoknHes. buosornueckoe
3HaUeHUEe MuTOo3a. Peeyrayus mumomuyeckoco yuxkia Kiemku.
IIpoepammupyemas knemounas 2ubeib — anonmos.

DYyHKYUOHANIbHASA 2EHOMUKA

bY,VV

+/-

Oprann3m Kak 0M0JIOTHYecKasi CHCTEMA

3.1

OI[HOKJIGTO‘-IHBI@, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OPraHu3Mbl U
MHOTOTKaHEBbIE OPTraHU3MBI.

@opMbl  Pa3MHOXKEHHUS  OPraHU3MOB: Oecronoe  (BKItOUast
BETETaTUBHOE) M T0JIOBOE. Buapl 0Oecrmoioro  pa3MHOXKEHUS:
MIOYKOBAHUE, CIIOPYJISAIUS, (hparMeHTaIus, KIOHUPOBAaHHE.

[TonoBoe pasMuoxenue. IlomoBble KIETKH, WKW TameTbl. Meiios.
Cranuun wmeitoza. IloBegenue xpomocom B Meinoze. Kpoccunrosep.
buonornyeckuii cMbIci MeHO03a M MOJIOBOrO mpouecca. Meno3 u ero
MCCTO B JKU3BHCHHOM LUKJIC OPIraHU3MOB.

[IpenzaponpimeBoe pasutue. ['ameroreHe3 y >KUBOTHBIX. [losoBbie
xene3pl. O0pa3oBaHue U Pa3BUTHE MOJOBBIX KIETOK. CriepMaToreHe3 u
ooreHe3. CrpoeHue mOJOBBIX  KJIETOK. OIJIOAOTBOpEHHE H
IMOpPHOHAIFHOE PAa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

bY,VV
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WunuBuayanbHoe  pa3BUTHE  OpraHu3moB  (oHToreHe3). Craauum
MOpUOreHe3a XKUBOTHBIX (Ha mpuMepe Jrymku). Jpobnenue. Tunw
OpoobeHusl. Ocobennocmu ~ OpobaeHusi Yy MIAEKORUMAIOWUX.
3apoJbIlIeBbIE JIMCTKU (TacTpyJisilus). 3akjaJka OpraHOB M TKaHEH
U3  3apOJBIIIEBBIX  JIMCTKOB.  B3amMHOEe  BIMSAHME  4YacTeu
Pa3BUBAIOLIETOCS 3apojbllia (3MOpUOHANIBHAS WMHAYKIUS). 3axiaoka
NIaHa — CMPOEHUs  JHCUBOMHO20 KAK — pPe3yIbmam  Uepapxuieckux
g3aumooelicmeuli 2enos. BrnusHue Ha HSMOPHUOHAIBHOE pa3BUTHE
pas3InYHBIX (PAaKTOPOB OKPYIKAIOLIEH CPEIbL.

Poct u pa3ButHe KMBOTHBIX. IlOCTOMOpPHOHANBHBIN MEPUOL.
[Ipsmoe wu wHempsimoe pasBuTue. PasButue c¢ wmeramopdozom y
OECIIO3BOHOYHBIX W IO3BOHOYHBIX JKMBOTHBIX. buonornueckoe
3HAYCHHUE MPSIMOTO W HENPSMOI0 Pa3BUTHsA, UX DPACIPOCTPAHCHHE B
npupoe. Tunel pocta KUBOTHBIX. DAaKTOPHI PETYIISALMN POCTA KUBOT-
HBIX U yenoBeka. CTaauy nocTAMOPHOHAIBHOIO PAa3BUTHS Y JKUBOTHBIX
U yenoBeka. [lepnoibl OHTOreHe3a 4eaoBeKa.

PasmHoxkeHue u pazButue pacrenuil. 'ametodur u cnopodur. Meiio3
B JKM3HEHHOM LUWKJe pacteHuil. OOpaszoBaHHE cCIOp B Tpolecce
Meio3a. ['amerorene3 y pactenuid. OTIOAOTBOPEHHE W Pa3BUTHE
pacTUTEIbHBIX OPraHU3MOB. /[BOMHOE OIJIONOTBOPEHHUE y LIBETKOBBIX
pacrenuii. OOpa3oBaHHe W Pa3BUTHE CEMEHH. MexaHnusmvl pe2ynsiyuu
OHMO2eHe3a y pacmeHuul U HCUBOMHBIX

3.2

HUcmopusa cmanoenenus u pazeumus eenemuxku xkax Hayku. OCHOBHbIE
TEHETUYECKHUE TOHATHS W CHUMBOJIBI. [ OMOJOTHYHBIE XPOMOCOMBEI,
aJUIeNIbHbIE TEHbl, aJbTEPHATUBHbIE NPU3HAKH, JAOMHHAHTHBIA H
peLeCCUBHBIM MPU3HAK, TOMO3UIOTa, TE€TEPO3UTOTa, YUCTasl JIUHUSA,
rubpunbl, reHoTun, ¢eHotun. OCHOBHBIE METOAbI T'E€HETUKH:
TUOPUAO0TIOTHUECKHM, TUTOIOTUIECKHI, MOJIEKYIISIPHO-T€HETUIYECKHI

bY, VY
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33

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

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

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

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

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

'enotun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE
neictBue TeHa. MHOXECTBEHHBINM —ayuenusM. B3zaumooeticmeue
Heannenvuvix 2enos. Komnaemenmaprnocmos. nucmas. llonumepust

bY,VV

+/—

3.4

BiaumoseiicTBue TeHOTHIA U cpeabl Mpu (POPMUPOBAHUU (DEHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KayecTBEHHBIE M KOJTMYECTBEHHBIE IPU3HAKY.
Buibl i3MEeHYMBOCTH: HEHACIIEICTBEHHAS U HACTIEICTBEHHASL.
MoaudukanmonHas W3MEHYMBOCTb. Poib cpeabl B (popMupoBaHUU
MOAM(UKALMOHHOW  M3MeHYMBOCTH. Hopma peakimu  npu3HaKa.
Bapuammonssrit psin u BapuaronHas kpusasi (B. Morancen). CBoticTBa
MOIU(PHUKATMOHHON N3MEHUUBOCTH.

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

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

3.5

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

bY,VV
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3.6

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

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

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

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

3.7

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

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

bY,VVY

Cucrema 1 MHOroo0pasue OpraHu4ecKoro Mupa

4.1

buonoruueckoe pasHooOpaszue opraHu3zMoB. CoBpeMeHHash cuUcTema
opraHu4eckoro Mupa. IIpuHIMIBEI KjIaccu(UKALUU OpPTaHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OcoOEHHOCTH CTPOCHHUSI U KU3HEIEATETLHOCTH OJHOKJICTOUYHBIX
OpPTaHW3MOB. baktepun, apxeu, OJTHOKJIETOYHBIE I'pUOBI,
OJIHOKJICTOYHBIC BOJOPOCIH, JPYrHe TPOTHCTHL. KoJloHHAIbHBIC
OpraHusMbl. J[BHKEHHE OJHOKJICTOYHBIX OPraHM3MOB: amMEOOMTHOE,

bY, VY
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KT'YTUKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OpPraHU3MOB.
PaznpakxuMoCTh Yy OTHOKJIETOYHBIX OPraHU3MOB. TaKCHCHI.

4.2

MHoOrokjieTouHble pacTeHus. B3anMOCBA3b 4acTeil MHOTOKJIETOYHOTO
opranu3zma. TkaHW, OpraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOIO
opranuzma. OpraHu3Mm Kak €auHOe Iieroe. TkaHu pacTeHuil. Tumbl
pacTUTENBHBIX TKaHEW: 0Opa3oBaTeNbHAs, MOKPOBHAS, IMPOBOJISIIAS,
OCHOBHas, MexaHuyeckas. (OcoOeHHOCTH CTpoeHHs, (PYHKIIHIA
Y PACMOJI0KEHHS TKAHEH B OpraHax pacTeHUI.

bY,VVY
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4.3

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHuld. OyHKIUU OpraHOB
u cucrem opraHoB. Kapkac pacrteHuil. /[BM>Ke€HME MHOTOKJIETOYHBIX
pacTeHMii: Tponu3Mel U HACTHH. [lormomenue Boabl, YIJIEKUCIIOTO ra3a
U MHUHEDPAJIbHBIX BELIECTB pAcTCHUsAMM. JIpIxaHue pacTeHui.
Juddy3us razos uepes MOBEPXHOCTb KIETKH. TPaHCHOPTHBIE CUCTEMBbI
pactenuil. Beinenenue y pacteHumil. 3ammra 'y MHOTOKJIETOUYHBIX
pacrenuii. Kytukymna. CpeacTBa macCUBHOM UM XUMHUYECKON 3allMTHI.
DUTOHITHU L.

PazmpaxxuMocTs M perymsanus y opraHusMoB. Pasapaxumocts u
peryisnus y MHOTOKJIETOYHBIX pacTeHUi. Pocmosvie sewecmea u ux
3Ha4eHue

bY,VVY
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4.5

MHOTroKJIeTOUHBIE JKUBOTHBIC. B3aMMOCBs3b YacTeii MHOTOKJICTOYHOTO
opranu3ma. TkaHu, OpraHbl U CHCTEMBI OPraHOB MHOTOKJIETOYHOIO
oprauu3ma. Opranu3m Kkak eauHoe 1enoe. [omeocra3. Tkanu
JKMBOTHBIX M 4YeJIOBeKa. THIBI JKHBOTHBIX TKaHEH: SIHTEIHANIbHASA,
COCIMHUTENbHAsA, MbIlIeyHasi, HepBHas. (OCOOEHHOCTH CTpPOCHHS,
GYHKIUH 1 pacTONOKEHUS TKAHEH B OpraHax )XUBOTHBIX U YEIIOBEKA.

bY,VV
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4.6

Oprasbl U CUCTEMBI OPTaHOB KUBOTHBIX. DYHKIIUU OPraHOB U CUCTEM
opraHoB. Omopa Tena opraHu3MoB. CKeNeTbl OAHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbli M BHYTPEHHUW CKEJET.
CrpoeHue u Tl COeAUHEHUST KOCTEH.

JIBukeHre MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTaHWe >KMBOTHBIX.

bY,VV

+/-
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[lutanue MO3BOHOYHBIX >KMBOTHBIX. JlpiXaHwe XWUBOTHBIX. KokHOE
neixanue. XKabepHoe u J1ErouHoE IbIXaHUE.

JlpIxaHWe TMO3BOHOYHBIX MUBOTHBIX. OBOJIOLHMOHHOE YCIOXHEHUE
CTpPOEHHUs JETKUX MO3BOHOYHBIX >KMBOTHBIX. JlpIXaTelbHas cucTema
yenoBeka. MexaHu3M BEHTHIIALMH JETKUX Y TITUIl U MJICKOMUTAIOINX.
TpancnopT BewecTB y opraHu3MoB. TpaHCIIOPT BEIIECTB Y JKUBOTHBIX.
KpoBenocnas cucrema u e€ opradsl. KpoBeHocHas cucrema
MO3BOHOYHBIX >KMBOTHBIX. Kpyru kpoBooOpaleHus. DBOMIOIMHOHHBIC
YCIOKHEHUS  CTPOEHUS  KPOBEHOCHOM CHCTEMBI  IMO3BOHOYHBIX
JKUBOTHBIX. Bblienenue y opraHu3MoB. BeiieneHue y >KHUBOTHBIX.
CokparurenbHble Bakyonau. Opransl BoieneHus. CBs3b MOJOCTH Tela
C KpOBEHOCHOM U BBIICIUTEIBHON cucremMaMu. Beigenenue vy
MIO3BOHOYHBIX JKMUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX JKWBOTHBIX.
[TokpoBbI M X TPOU3BOAHBIE.

Pazgpaxxumocts M perymsnus 'y opraHusmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PazipakxuMocTb U perysuus
Y MHOTOKJIETOUHBIX pacTeHUul. POCTOBBIC BelecTBa M MX 3HAUCHHUE.
HepBHast cuctema u peduieKTOpHasl peryisiius y MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHas cucrema u €€ oOTHensl. OBOJIOLHMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOU CUCTEMBI Y JKUBOTHBIX.

Paspabomxa  anecopummoe u  npoecpamm 0 IPGexmueHol
@yHKYUOHANBHOU aHHomayuu 2eHOMO8, MPAHCKPUNTNOMOS,
npomeomos, Memabo10M08 MUKPOOP2AHUSMO8, PACIMEHUL, HCUBOMHBIX
U yenogexa.

OpFaHI/I3M YECJI0BCKA M €10 310POBLE

5.1

Opranbl ¥ CUCTEMBl OpraHoB uejoBeka. OTAeNbl TOJIOBHOTO MO3ra
IIO3BOHOYHBIX  JKUBOTHBIX. Peduiekc u  peduexropHas  myra.
besycnoBHble U ycioBHbIe peduekcel. ['ymopanbHas perynauus u
SHIOKpPUHHAs CHUCTEMa )XUBOTHBIX U 4enoBeKa. JKenes3bl S3HIOKPHUHHON
CHUCTEMBI U X TOPMOHBIL. JleiicTBHE TOPMOHOB. B3aMMOCBs3b HEPBHOU

bY,VV
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W DHIOKPUHHON cucteM. [wumnoramamo-runoduszapHas CHCTEMA.
Pednekc u pednexropnas nyra. bezycnoBHbie 1 ycnoBHBIE pedieKch

52

3ammra opranuzMa oT Oosie3Hedl. MIMMyHHasi cucTeMa YeloBeKa.
Kierounsrii U TYMOpPAJIbHBIN MMMYHUTET. Bpoxnéunsii,
npruoOpeTéHHBIN crienn(UIeCKUid UMMYHUTET. Teopus KIOHAIbHO-
cenekmusrnoco ummynumema (I1.9paux, D@.M.bepnem, C.Tonecasa).
BocnanurenbHble  OTBETHI  OpPraHuU3MOB.  Poib  8p0d#COEHHO20
UMMYHUMema 8 pa3eumuu CUCEeMHbIX 3a001e8aHUl

bY,VVY

53

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

bY,VVY

54

Hpixanue dvenoBeka. Juddysus ra3oB yepe3 MOBEPXHOCTb KIIETKH.
JpixaTenpbHas cuctema 4enoBeka. JlpixarenbHas MOBEPXHOCTD.
Perynsius geixanus. JlprxarenbHbie 00BEMBI

bY,VV

5.5

[IumeBapurensHas cucteMa 4enoBeka. OTIenabl MUIIEBAPUTENBHOTO
Tpakta.  [lumeBaputenbHble  Kene3bl.  BHyTpumonoctHoe U
BHYTPHUKJIETOYHOE IMUIIEBAPEHHUE.

bY, VY

5.6

[TokpoBbl 1 ux npousBoanbie. Opransl BoiaeneHus. [louku. Ctpoenue
U (yHKIMOHUpOBaHue HedpoHa. OUIBTpaIUs, CEKpeUuss U 00paTHOE
BCaChIBaHHUEC Kak MEXaHU3MBbI pa6OTBI OpraHoB BBIACIICHUS.
OO6pa3oBaHre MOYH Yy YeJIOBEKa

bY,VVY

5.7

JIBi>keHUe YelioBeKa: MblleyHasi cuctema. CKeIeTHbIE MBIl U UX
pabota. CTpoeHHE U TUTIBI COSTUHEHUS KOCTEH

bY, VY

Teopus 3Bosronnu. Pazpurne xu3Hu Ha 3emiie

6.1

OpomounonHasi teopus Y. [apeuna. [Ipennochliki BO3HUKHOBEHHS
napBuHM3Ma. JKn3Hb U HayuHas aestenbHocTh Y. JlapBuHa.
JBwkymue cunbl dBomonMKd  BUAoB 1o Y. JlapBuHy (BBICOKast
HMHTECHCUBHOCTDH PA3SMHOXKCHUA OpTraHnu3MoOB, HacCJICACTBCHHAA
W3MEHYHMBOCTh, OOprOa 3a CyIIECTBOBAaHWE, E€CTECTBCHHBIA W
UCKYCCTBEHHBII 0TOOD).

Odopmnenne  cuHTeTHUecko  Teopum  sBomonmu  (CTD).

bY,VV
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Heiimpanvnas meopusa 26omoyuu. Cospemennas 2680110UUOHHASA
buonoeus. 3HAUYEHUE SBOJIOIUOHHON Teopuu B (HOPMUPOBAHHUU
€CTECTBEHHOHAYYHOU KapTUHBI MUpPa
6.2 | [lonmynsiiust kak 3JIeMeHTapHas eauHuua sBomouuu. Cospemennvlie BY, VYV +/—

Memoobl  OYEeHKU 2eHemU4ecko20 pasHooopasus u  CmMpyKmypbl
nonynayuu. VI3MeHeHne reHo(OHIA MOMYJSIIHMU Kak 3JIEMEHTapHOe
9BOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTHuYecKoro pasHoBecus Jx. Xap-
v, B. BaitnOepra.

DeMeHTapHbIC (bakTopsI (mBMKyIIHE CHJTBI) ABOJTIOIUH.
Mytauuonnsiii npouecc. KoMmOuHaTHBHasT W3MEHYUBOCTH. Jlpeiid
IF€HOB — CIIydaliHble HEHANpPAaBJICHHBIE W3MEHEHUS 4YacTOT aulelei
B momymsinusax. Oddekr ocHoBarens. Murpamuu.  M3omsmus
HOMYJISAUI: Teorpaduueckas (IPOCTPaHCTBEHHAs), OMOJIOTHYECKas

(penpoayKTHBHAS).
EctecTBennbIii 0TOOp — HampaBsitonuii (aktop sBomonun. Dopmbr
€CTECTBEHHOTO orbopa: JIBYDKY AT, CTaOWIIN3UPYIOLIHIA,

paspbIBatomuii (qu3pynTuBHEI). [TonoBoii oT60p.
[IpucrnocobIeHHOCTh OPraHU3MOB KaK pe3ysbTaT MHKPO3BOJIOLUY.
Bo3HuKHOBEHHE TIPUCTIOCOONICHH Yy OpraHu3MoB. Apomopdo3sl u
uauoanantanuu. [Ipumepsl mpucnocoOneHuit 'y opranusmon. OTHO-
CUTEIILHOCTb NTPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero kpurepuu u crpykrypa. BumooOpasoBaHue kak pes3yibTar
MUKpO3BOJIIONMU. M30msmus — kimroueBoil gpakTop BHI000pa3oBaHusl.
[Tyt 1 ciocoObl BUAO0Opa30BaHUs: alionarpuueckoe (reorpaduuec-

Koe), CUMIATPUYECKOE (3KO0JIOTHYECKOE), «MTHOBEHHOE»
(monmurmonau3anus, TuOpuan3anus). JITUTeTbHOCTh SBOTIOMMOHHBIX
IPOIIECCOB.

Mexanu3mbl HOpMUPOBAHHS OMOIOTUYECKOTO Pa3HOOOPA3usl.
Ponv s6omoyuonnou Ouonocuu 6 paspabomke HAYYHLIX Memooos
coxpanenus buopaznoobpasusi. MUKPOIBOMIONMS ¥ KOABOJIOLUS
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HapasuToB M UX X035eB. MexaHu3Mbl (YOPMHUPOBAHHS YCTOHYNBOCTH K
aHTHOUOTHKAM U c1oco0bI OOPHOBI ¢ HEll

6.3

MGTO[[BI HU3Yy4YCHUA MAaKpO3BOJIIOIHH. ITazeoHTONIOrMYECKHE METOAbI
u3ydeHus 3Bomonuu. [lepexomnsie GOpMbI U QUITOTEHETHYECKUE PSIIBI
OpPTraHU3MOB.

Buoreorpadudeckre MeTop 3ydeHus 3Borouu. CpaBHEHHE (IOPHI
1 (hayHbl MATEPUKOB M OCTPOBOB. bruoreorpadudeckue odmactu 3emMiu.
BuIBI-30HIEMHUKY U PEITUKTHI.

OMOpHOJIOTHUECKUE U CPaBHUTEIBHO-MOP(OIOTUYECKHE METOMbI
U3yYeHUs]  OBOJIONMH. [ eHemuueckue  MeXAHU3Mbl — IB0TIOYUU
OHMO2eHe3a U NOSIBNIeHUS. IB0TIOYUOHHBIX HOBWecm8. [ OMOJIOTHYHBIE U
aHAJIOTUYHBIC OpPraHbl. PyTUMEHTapHbBIC OpraHbl M aTaBU3MbL. MoJie-
KYJAPHO-TCHCTUYCCKUC, OMOXMMHYECKHE U MaTEMATUYECKUE METOABI
U3yYeHUs 3BOMONUU. [ omonozuynvie cenvi. Co8pemMeHHble Memoobl
nocmpoernus ¢Z/UZ02€H€WZMQ€CKMX depeebee.

Xpomocommvie mymayuu u 360110YUsL 2EHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBmia) sBomonuu. HeobOparumocThb
9BOJIIOIMKM. AJaNnTUBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB
9BOJJOOUHN

bY,VVY

+/—-

6.4

Hayunble runoressl NpoUCXOKIEHUS XKU3HU Ha 3emiie. AOuoreHes u
naHcnepMmus. /J[onayunvle npeocmagieHus 0 3apoAHCOeHUU  IHCU3HU
(kpeayuonusm). I'unoTe3a NOCTOSIHHOTO CaMO3apOXKIECHUS )KU3HU U €€
onposepxenue omnbitamu O, Penu, JI. Cnamnanuanu, JI. [acrepa.
[TpouncxoxaeHue )Ku3HU U acTPOOUOIIOTHSL.

OCHOBHBIE  3Talbl HEOPraHMYEeCKOM HBodonuu. [lnanerapHas
(reonoruueckasi) 3BONIOLMSA. XHUMHYECKas 3BONIONUSA. AOHOTEeHHBIN
CHUHTE3 OpPraHMYECKHX BEIIECTB W3 HEOpraHmyeckux. OmbIT
C. Mumepa ul. lOpu. OGpa3oBaHue MOIUMEPOB M3 MOHOMEPOB.
KoanepBarnas runore3a A.W. OmapunHa, rumore3a NEPBUYHOIO
OynboHa JIx. XonneiitHa, reHeTnueckas rumnore3a . Mémnepa.
Pubosumvr  (T. Yex) u eunomesza «mupa PHK» V. [Tunbepma.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHHUE NMPOTOKIICTKH.

bY, VY
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Uctopus 3emiun u Meroabl €€ u3ydeHus. Vckomaemble OpraHMYecKue
ocraTtku. ['eoxpononorus u e€ meronsl. OTHOCUTENbHAS U a0COTIOTHAS
reoxpoHosiorus. ['eoxpoHonornyeckass mKaga: JO0HBI, 3pbl, EPUOJBI,
AMOXH.

HauanbHbie 3Tanbl opraHndeckoi 3Bosonud. [logBienue u 3BoIOLNS
NEepPBbIX KIETOK. Jsontoyus memabonusma. Bosnuknosenue nepevix
axocucmem. CoepemeHnvie MUKPOOHbIE OUONIEHKU KAK AHAN02 NEPBbIX
Ha 3emne cooowecms. Cmpomamonumul. [IpokapuoTHl U 5yKapHUOTHI.
[Ipoucxoxnenne YKapHOT (cumbmoreHnes). Deonroyuonnoe
npoucxoodicoenue  eupycog.  IIpoucxoxaeHne  MHOTOKJIETOYHBIX
OpraHu3MoOB. BO3HHKHOBEHHME OCHOBHBIX TIPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE  JTambl JBOJIIOLUM  BbICHIMX pacTeHuil. (OCHOBHBIE
apomopdo3bl pactenuil. Bwixonm pactenuit Ha cymry. [losBienwme
CIIOPOBBIX PAacCTEHHWH W 3aBOeBaHUE MMM cyliu. CeMEHHBIE PACTEHMS.
[IpoucxoxaeHue BETKOBBIX PACTEHUMN.

OCHOBHBIE  3Tambl  3BOJIOLMM  KUBOTHOrOo Mupa. (OCHOBHBIE
apoMop(o3bl KUBOTHBIX. Bendckasa ¢hayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUMOB. llepBble XOpHOBBIE IKUBOTHBIE.
Kvzep B Boje. DBoONHs TO3BOHOYHBIX. [Iponcxoxknenue ampuduit
u pentunuid. [lpoucxoxkaeHne MIIEKONUTAOWUX | NTUL. [Ipunyun
Koueso2o  apomopgosza.  OcBoeHHE ~ OECIO3BOHOYHBIMH U
MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10O 3paM M NEpUOJaM: apXeil, IpoTepo3oH,
najaeo30i, Me3030i, KaiHO30U. OOwas xapakmepucmuka Kiumama u
eeonocuyeckux npoyeccog. llosiBIeHME M paclUBET XapaKTEPHBIX
OpraHU3MOB. YTJeo0pa3oBaHHE: €ro YCJIOBUS M BIUSHUE HA Ta30BBIH
cocTtaB aTMoc(hepsl.

MaccoBble BBIMUpaHUsI — 3KOJOTMYECKHE KPHU3UCHI MPOILIIOTO.
[IpyunHbl M crnexcTBus MaccoBbIX BbIMUpaHMHA. (CoOBpeMEHHBIN
9KOJIOTHUECKUHA KPU3HC, €r0 0COOEHHOCTH
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6.5 |Pasmensl W 3a7auyd  AHTPOIIOJIOTMH. METOABI  aHTPOIIOJIOTHH. bBY, VY +/—

CraHoBlieHHE  TpPEACTaBICHUNM O  MPOUCXOXKICHUU  YeJIOBEKa.
CoBpeMeHHbIE HAyYHbIE TEOPHH.

CxoacTBo 4enoBeKa C KUBOTHBIMH. CHCTEMAaTHYECKOE IOJIO0KEHHE
yenoBeka. (CBUIETENbCTBA CXOJACTBA 4YENOBEKAa C IKUBOTHBIMHU:
CPaBHUTENBHO-MOP(OJIOTHUECKHE, AMOpHONIOTHYecKre, (HU3U0IOro-
Onoxumuueckue, nopefeHueckne. OTIMYMS 4YeIoBeKa OT KUBOTHBIX.
[IpsiMoxok1eHNE U KOMILUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTune
TOJIOBHOTO MO3Tra U BTOPOM CUTHAJIBHOW CUCTEMBI.

IBwxymue cuibl  ((akTopel) aHTPONOreHe3a: OHOJIOTHYECKHE,
counanbHbie. COOTHOLIEHHE OMOJIOTMYECKUX U COLUAIbHBIX (DaKTOPOB
B aHTPOIIOTEHE3E.

OcHOBHbBIE CTagUM aHTPONOreHe3a. ABCTPAIONUTEKH — JBYHOTHE
npeaku Joaer. YenoBek ymenslid, IMEpBbIE HM3TOTOBICHUS OPYIHUU
Tpyaa. YHenoBek MpsMOXOASIINN U NEPBbIA BBIXO JIFOJAEH 3a MpPEaeiibl
A¢puxu.  YemoBexk  reipensOeprckuit —  o0muMH  mpenox
HEaH/JEepPTAIIbCKOIO 4YeJIOBeKa U 4YelloBeKa pa3yMHOro. Yenosek
HEAHJIECPTAIbCKUM KaK BHJ JIFOAEH XOJIOJHOIO KiauMara. YenoBek
pa3yMHBI COBPEMEHHOTO THIIA, OEHUCOBCKULl UYel0BeK, O0CBOEHUE
KOHMUHeHmos 3a npeoeiamu Agppuxu.

OBOJIIONMSL  COBPEMEHHOTO  4elloBeKa. EcTecTBeHHBI OTOOpP B
TOMYJISIIUSIX YeNoBeKa. MyTallMOHHBIA TPOLECC U TOTUMOP(HU3M.
[TonynsuuoHHbIE BOJHBI, JApeld TeHoB, wmwurpamus #u <«dPdekt
OCHOBATEJIsH» B MOMYJISIIIUSAX COBPEMEHHOIO YEIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bonpiine pacel: eBporneonaHas
(eBpasuiickas), aBCTpaJIO-HErpOUIHAs (3xBaTOpHaIbHASA),
MOHTOJIOM/IHAsA (a3uaTCKO-aMepUuKaHcKas). Bpemsa u nymu paccenenus
yenogeka no naaweme. EnMHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Ma. [IpucrnocoOiaeHHOCTh 4YenoBeKa K
pa3HBIM YCIOBUSAM OKpYXKarouieil cpeapl. BnusiHue reorpaduueckoit
cpensl 1 Aperida reHoB Ha MOP(OJIOTHIO U (DU3HOJIOTHIO YEJIOBEKa
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7 | OKocucTeMbl U NPUCYLINE HM 3AKOHOMEPHOCTH

7.1 | Paznens! u 3a1auu 3ko0a0ruu. CBsA3b KOJOTUH C IPYTMMH HayKaMU. bY, VYV +/—
Metonpt skosioruu. [loneBeie HaOMIOAEHUSA. ODKCHEPUMEHTHI B
HKOJIOTHH: IPUPOJIHBIE U TabopaTopHble. MoenupoBaHue B SKOJIOTHH.
MOHUTOPUHT OKpY>KaIOIIEH Cpelibl: JIOKAIbHBIN, PpErMOHATBHBIN U TJ10-
OaNbHBIIA

7.2 | Oxonoruueckue (aKTOppl U 3aKOHOMEPHOCTH HMX  JEHCTBHS. bY, VYV +/—

Knaccudukanus 9KOJIOTUYECKHUX (hakTopoB: a0MOTHYECKHE,
OouoTnueckue, aHtponoreHHble. OOmME 3aKOHOMEPHOCTH JEHUCTBUS
skonorndecknx (akropos. IIpaBumo wmuaumyma (K. [lnpenrens,
1O. JInbux). TonepaHTHOCTb. JpuduOHmMHBLIE U CHMEHOOUOHMHbLE
Op2aHU3Mbl.

AbuoTtnueckue paktopsl. CBeT Kak 3konorudeckuii gaxrop. JeiictBue
pa3HbIX  Y4YaCTKOB  COJHEYHOrO  CIIEKTpa Ha  OpPraHU3MBL.
OKOJIOTUYECKHE TPYMIbl PACTEHUH U JKUBOTHBIX II0 OTHOLIEHUIO K
cBeTy. CurHanbpHas pojib cBeTa. GOTONEPUOAU3M.

Temmneparypa Kak 3koiorudeckuii gpaxrop. [eiictBue temmneparypsl Ha
opranu3mbl.  [IOMKWJIOTEpMHBIE Y TOMOHMOTEPMHBIE  OpPraHU3MBI.
DepumepmHule U CMEHOMePMHble OP2AHUZMDBL.

BrnaxxHocTs kak skojoruveckuii gaxrop. [Ipucnocobienus pacteHnii k
HOJJIepXKaHu0 BojgHOoro Oamanca. Krnaccudukaumst pacteHuil 1o
oTHomeHHIO K Boge. IlpucnocoOneHuss >KMBOTHBIX K HW3MEHEHHIO
BOJIHOTO pEKUMa.

Cpeapl  oOuTaHMs OpPraHM3MOB: BOJHAsl, HA3eMHO-BO3JAYyIIHAs,
NOYBEHHAsA, TIyOMHHAs MOJINOYBEHHAs, BHYTPHOPraHU3MEHHAs.
OU3NKO-XMMUYECKHE OCOOCHHOCTH Cpell OOWTaHUS OpPTraHU3MOB.
[IpucnocobneHus: OpraHu3MoB K )KU3HU B Pa3HBIX cpefax.
buonornueckue putmel. BHemnue u BHyTpeHHHE pUTMbI. CyTOUYHBIE U
rogu4Hble PUTMBL. [IpHCIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM
U3MEHEHUSIM yCIIOBUH JKHU3HHU.

’Kuznennole ¢opmbl opranu3moB. [loHsTHE O XU3HEHHOU Qopme.
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JKvzHeHHbIE (OPMBI pacTEHUH: JepeBbsl, KYCTAPHUKH, KyCTapHUYKH,
MHOTOJICTHUE TPaBbl, OIHOJETHHE TpaBbl. JKusHeHHble @opMbl
JHCUBOMHBIX. 2UOPOOUOHMBL, 2e0buoOHMbL, a3pobuormel. OCOOCHHOCTH
CTpOeHUs 1 00pa3a KU3HHU.

buotnueckne ¢daktopbl. Bumbpl OHOTHYECKHX  B3aWMOJCHCTBUIA:
KOHKYPEHIIUS, XHUITHUYEeCTBO, cuMOno3 u ero (opwmsl. [lapazuruswm,
KOOIIeparus, MYTyaJIHu3M, KOMMEHCAJIM3M (KBapTHPaAHTCTBO,
HaxJIeOHNUECTBO). Hempodghuueckue @3aumooeticmgus (monuyeckue,
¢opuuecxue, pabpuueckue). 3HaueHre OMOTUYECKUX B3aUMOICHCTBHMA
JUISE  CYIIECTBOBAHHSI OPraHM3MOB B cpene oOutanus. [IpuHImn
KOHKYPEHTHOT'O MCKITFOUCHUS

7.3

DKOJIOTUYECKUE XApaKTePUCTUKU momyisuud. llomynmsanus —Kak
Ouosornueckas cuctema. Ponb HeoOHOpoOHOCmU cpedvl, huzuuecKux
bapvepos u ocobenHocmeli OuonocuU BUO08 6 HOopMUPOBAHUU
npocmpancmeeHnou cmpykmypsl nonyiayui. OCHOBHBIE TOKa3aTelH
NOMYJIALIMA: YUCJIEHHOCTb, IUIOTHOCTh, BO3pacTHas U TOJOBas
CTPYKTypa, pPOXIAAEMOCTb, NPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpaIus.

DKkojoruueckass CTpykTypa nomyisiiuu. OLEeHKa YUCJIEHHOCTH
nonysnuu. JluHamuka nomysisuuu M €€ peryisauus. buomuueckui
nomenyuan nonynayuu. Mooderupoganue OuHAMUKU — NONYAAYUU.
KpuBsie pocta uyucineHHoctd mnonyiasiuuu. KpuBble BbDKHBAHUS.
Perynsus 4uciaeHHOCTH MOMYJIAUUN: POiIb PaKTOPOB, 3aBUCSIINX U HE
3aBUCAIIUX OT IUIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUaoB (r- u K-
CTpaTeTum).

[NousiTre 06 sKonoruueckoii Huie Buaa. Mecrooouranue. Muocomepuas
Modenv  oKkonocudeckor — Huwiu e M. Xamuuncona.  Pazmepul
aKonocudeckou Huwu. Ilomenyuanonas u peanu308anHas HUWU.

Bup kak cucrema nonysnsiuuil. Apeansl BUAOB. BUbl U UX )KU3HEHHbBIE
cTpaTeruu. 3aKOHOMEPHOCTH TOBEACHUS WU MUTpPALUNA >KUBOTHBIX.
buonornyeckrue MHBa3UU 4yKEPOAHBIX BUJIOB

bY, VY
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7.4

CoobmectBa oprann3moB. brorieHo3 u ero cTpykrypa. CBs3u MEKIy
opraHuzMamMu B OuolleHO3e. DKOCHCTeMa KakK OTKpBITas cHCTeMa
(A.JIx. Tencnu). OyHKITMOHABHBIE 0JOKH OPTaHU3MOB B IKOCUCTEME:
IOPOAYLEHTHl, KOHCYMEHTBI, peayueHThl. Tpoduyeckne ypoBHH.
Tpoduueckue nenu u cetu. AOHOTHYECKUE OIOKH dKOCUCTEM. [lousnbi
u uml 6 skocucmemax. KpyroBopor BEIIECTB U NOTOK SHEPTUU B
JKOCHUCTEME.

OcHOBHBIE TOKa3aTeMM dJKOCUCTeMbl. buomacca u  mpomyKuus.
DKOJOTHYECKHe MUPaMU/IbI YUCel, 0MOMACChl U SHEPTHH.
HanpaBneHHble 3aKOHOMEPHbIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuyHbBIE M BTOPUYHBIE CYKLIECCHH U UX MPUYUHBI. AHTPONOTCHHbIE
BO3/eiiCTBUS Ha CYKIIECCHUM. Knumaxcnoe coobuwecmso.
buopaznoobpazue ¥ TOJHOTAa KpPyroBOopoTa BEUIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[Tpupoansie 3KOCUCTEMBI. AHTpPOIIOTE€HHbIE AKOCHUCTEMBI.
ArposkocucteMa. ArporeHo3. Paznuuust Mexay aHTPOIOT€HHBIMH U
IPUPOIHBIMH SKOCUCTEMAMH.

VYp6oskocucrembl.  OCHOBHbIE ~ KOMIIOHEHTHI  YPOOIKOCHUCTEM.
TI'opoockasa ¢nopa u ¢gayna. Cunanmponusayus 20poOcKol GayHoi.
Buonornueckoe ¥ XO3MHCTBEHHOE 3HAYCHHE arpodKOCHCTEM U
ypOo3kocucteM.  3akoHomepHocmu  OpMUPOBAHUS  OCHOBHBIX
83AUMOOEUCMBUL OP2AHUIMOB 8 IKOCUCNEMAX.

Ilepenoc snepeuu u gewgecms Mexcoy CMENCHbIMU IKOCUCTNEMAMU.
YCTONYMBOCTh OpPraHU3MOB, IONYJIALMM U DKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX M AHTPONOT€HHBIX BO3ACHCTBUI

bY,VVy

+/-

7.5

buocdepa — obmennanerapuas 0601049ka 3eMIIH, T/I€ CYIIECTBYET WU
cymiecTBoBasia >km3Hb. Yuenue B.U. Bepnaackoro o OGuocdepe.
Obnactu Ouoceps! u e€ cocraB. )KuBoe BemecTBo 6uochepsl U €ro
GyHKIHH.

3aKkOHOMEpPHOCTH  cymiecTBoBaHus ~ Oumocepsl.  OcobeHHOCTH
Oouocdepsl Kak TII00ATBHONW YKOCUCTEMBI. JIMHAMUYECKOE paBHOBECHE

bY,VV

+/-
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B Oumocdepe. KpyroBoporsl BemecTB M OHOTr€OXHMHUYECKHE ITHKJIIBI
(yrnepona, a3ora). PurmuuHoCTh siBneHU B Onocdepe.

3oHanbHOCTh Ouoc(epsl. [lonarue o Ouome. OcrosHbie OuOMbBL Cyuiu:
MyHOpA, X6OlHble Jlecd, CMewldaHHvle U WUPOKOIUCTEEHHble Jecd,
cmenu, CasamHvl, NYCMbIHU, MPONUYECKUEe Jecd, BblCOKO2OPbAL.
Knumam, pacmumenvHholil u 3cu80mMHbIL MUp O6UOMOB CYULU.

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

7.6

DKOJIOTUYECKUE KPU3WCHl M WX MPUYHHBL. Bo3jielicTBHe YeloBeKa Ha
ouocthepy. 3arps3HeHue BO3AymHOW cpeapl. OxpaHa Bo3dyxa.
3arpsisHeHHE BOAHOU cpenbl. OXpaHa BOIHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHune Kiaumara.
AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTEIbHBIM W )KMBOTHBIA MHUP.
OxpaHa pPacTUTEIBHOTO W XUBOTHOTO Mupa. OCHOBHBIC TPUHITUIIBI
oxpanbl npupoel. Kpacusie kauru. Oco00 oxXpaHsIeMble TPHUPOTHBIC
tepputopuu (OOIIT). Borannueckue caabl U 300JI0TMYECKUE TAPKU.
OcCHOBHBIE TPUHIUIBI yCTOHYMBOIO PAa3BUTUS UEJIOBEUECTBA W
npuponbl. PanuoHanbHOE MPUPOJONONB30OBAHHE U COXpaHEHHE
OMOJIOTHUECKOTO pa3HOOOpa3us 3eMiIn

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

JIMYHOCTHBIE PE3yNBTAThI OCBOCHUS OCHOBHOW 00pa30BaTENbHON MPOrpaMMBbI
oOyyaromumucs (Ha ocHoBe m3MeHEHHOTO B 2022 1. ®I'OC) oTpaxaloT rOTOBHOCTh
U CIIOCOOHOCTh 00y4aroLIMXCsl PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTpPEHHEH
MO3ULUEH JIUYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAINH, ITO3UTHBHBIX BHYTPEHHUX
yOeXIeHNH, COOTBETCTBYIOIINX TPAJAUIHOHHBIM [IEHHOCTSM POCCHICKOTO OOIIECTBa,
pacmvpeHne >KU3HEHHOTO OIbITa M OIBITa JEATENbHOCTH B IPOLIECCE pea3aliu
OCHOBHBIX HalpaBJIeHUH BOCOUTATEIbHON AEATEIEHOCTH.

CopepxaHue U pe3yibTaThl BbINOIHEHUH 3agaHuii EI'D cBsi3aHbl B TOM uucie
C IOCTIDKEHHEM OOYYAIOMIUMUCS CIEAYIOMNX JHYHOCTHBIX PE3YIbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON NMpOrpaMMbl Ha OCHOBE n3MeHEHHOro B 2022 r. ®I'OC.

B wactu gusuuecxozo socnumanus:

— cpOpPMHUPOBAHHOCTH 37I0POBOTO U OE30MacCHOTO 00pa3a >KU3HHU, OTBETCTBEHHOTO
OTHOIIEHUS K CBOEMY 3/I0POBBIO;

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

B wactu mpyoosozo séocnumanusi:

— TOTOBHOCTH K TPYZY, OCO3HaHUE [ICHHOCTH MacTepCTBa, TPYHOI00HE;

— UHTEpeC K pa3inyHbIM chepaM MpoQecCHOHATbHON AeATeNbHOCTH, yMEHHE
COBEpIIaTh OCO3HAaHHBIM BHIOOp Oyaymield mnpodeccu M PeaTu30BbBIBATH
COOCTBEHHBIC KU3HECHHbIC TTAHBI;

— TOTOBHOCTH M CHOCOOHOCTH K 00pa3oBaHHI0O M CcamMo0Opa3oOBaHHIO Ha
MPOTSHKEHUU BCEU KU3HU.

B gactu skonoeuueckozo socnumanusi:

— CcpOpPMHUPOBAHHOCTh  OKOJOTHYECKON  KyNbTYpbl, TIOHHUMaHHE  BIUSHHS
COLMAIbHO-DKOHOMUYECKUX ~ IIPOLECCOB HAa  COCTOSHHE IPUPOAHOH U
COLMABHON CpeAbl, OCO3HAaHWE TJIOOAIFHOTO XapakTepa JKOJOTHUECKHX
npooieM;

— aKTHUBHOE HENPUSATHE JIEHCTBHH, NPUHOCSIIUX BPEll OKPYKaIoLIeH cperne;

— YMEHHME TPOTHO3MPOBaTh HEONArONpHUATHBIE OSKOJOTHUYECKHE ITOCIEICTBHA
MpEePUHUMACMBIX JEHCTBUNA, IPEAOTBPAIIATh UX.

B wactu npunsamus yennocmu nayuno2o noO3HaHus:

— C(QOPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTUKU, OCHOBAHHOTO Ha JUaJore
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeECTa B IOJUKYJIHTYPHOM
MHDE;

— COBEpLICHCTBOBaHME S3BIKOBOW M UUTATENBCKOW KYyJIbTYpbl KaK CpelICcTBa
B3aUMOJICUCTBHS MEXKAY JIFOABMH U TIO3HAHUS MHPA;

— OCO3HaHHUE IEHHOCTU HAYYHOH NI TeIbHOCTH.
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Jluunocmuvie pesynomamsi, obecneyusarowue aoanmayuio 00yuaue2ocs
K USMEHAIOWUMCS YCOBUAM COYUATILHOU U NPUPOOHOU CPedbl:

— CIOCOOHOCTH ICHCTBOBATH B YCIOBUSIX HEONPEAETEHHOCTH, TIOBBILIATH YPOBEHb
CBOEM KOMIIETEHTHOCTH Yepe3 IPaKTHUECKYIO IesATeIbHOCTh, B TOM 4YHCIIE
YMEHHE YYHUThCA Y APYTHX JIIOJEH, OCO3HABaThb B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HaHMS, HABBIKM U KOMIIETCHLIUH U3 OIIBITA IPYTHUX;

— HAaBBIK BBISBICHUS U CBS3BIBaHUS 00pa30B, CIIOCOOHOCTH (POPMUPOBAHUS HOBBIX
3HaHWI, B TOM YUCIIE CHOCOOHOCTh (POPMYITHUPOBAThH HUICH, MOHSATHS, THIIOTE3BI
00 00BEKTax W SBJICHHUAX, B TOM YHUCIIE paHee HE H3BECTHBHIX, OCO3HABATh
JneGuuUTel COOCTBEHHBIX 3HAHMH M KOMIETEHTHOCTEH, NJIaHUPOBAaTh CBOE
pas3BUTHE;

— YMEHHE paclo3HaBaTh KOHKPETHBIC MPUMEPHI TMOHATHS TI0 XapaKTePHBIM
[PU3HAKaM, BBIIOJHATH ONEpallid B COOTBETCTBHHM C  ONpelesIeHHEM
W TPOCTSHIIMMH  CBOWCTBaMH  TIOHATHS, KOHKPETHU3UPOBATH MOHSITHE
MpUMepaMH, HCIONB30BaTh IOHITHE W €r0 CBOWMCTBA MpPU PEIICHUH 3aaad
(manmee — onepupoBaTh MOHATHSIMH), a TaKXKe OIEPUPOBATH TEPMHHAMHU
U TIPEJICTaBICHUSIMH B 00JJACTH KOHIIETIIIUH YCTOWYNBOTO PAa3BUTHS;

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

— YMEHHME OLIEHUBATh CBOU AEHCTBHUS C YYETOM BIIMSIHUS Ha OKPY’KaIOIIyIO Cpeny,
JOCTIDKEHUSI IeNiell M MPeoJOJCHUS BBI30OBOB, BO3MOMKHBIX TIOOQIBHBIX
MOCNEACTBUM;

— CIOCOOHOCTh OOYYAIOIIUXCSA OCO3HABaTh CTPECCOBYIO CHUTYAIWIO, OICHUBATH
MIPOUCXOAAIINE U3MEHEHHUS M UX MOCJIEACTBUS;

— BOCHPUHHMATH CTPECCOBYIO CHTYAaIIHIO KaK BBI30B, TPEOYIOLUINN KOHTPMED;

— OIIGHMBATh CHUTYyallMI0 CTpecca, KOPPEKTHPOBATh MPHUHHMAaEMble pEUICHHUS
U JICHCTBUS,

— GopMynupOBaTh U OLCHUBATb PUCKM M MOCIEACTBUS, (OPMUPOBATH OIBIT,
YMETh HaXOAUTh MMO3UTUBHOE B MIPOM3OMICAIIEH CUTYallUH;

— OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE TapaHTHH ycriexa.

IIpumenurensHo k ®I'OC 2012 r. MOXHO TOBOPUTH O cCBsi3u 3ananuii EI'D
C IOCTIDKCHHEM JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHMS OCHOBHOH 00pa3oBaTelbHOI
MporpaMMbl  CpemHero  oOmero  oOpa3oBaHWs, OTPAKAIOIIUX  TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS K CAMOPA3BUTHIO M TMYHOCTHOMY CaMOOTPEICIICHHIO,
chOpPMUPOBAaHHOCTE ~ UX  MOTHMBAllMM K OOyYeHMIO M IleJIeHalpaBJIeHHOM
MM03HABATENBHOM NeSTeTHbHOCTH, CUCTEMBI 3HAYMMBIX COIIHATBHBIX M MEXIUIHOCTHBIX
OTHONICHUH, [EHHOCTHO-CMBICTIOBBIX YCTaHOBOK, OTPaXAIOUIMX JINYHOCTHBIE
U TPaXJIaHCKUE TMO3UIMH B JACATEIBHOCTH, aHTHKOPPYMIMOHHOE MHPOBO33pEHHE,
MIPaBOCO3HAHUE, DKOJIOTHUYECKYIO KYIbTYpPY, CIOCOOHOCTH CTaBHUTh e M CTPOHUTH
JKU3HEHHBIE TUIAHBI, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHCKOH TpaskHaHCKOU
HJCHTHYHOCTH B IMOJIUKYJIBTYPHOM COILIMYME, B TOM YHCIIE
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«4) cOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY
YPOBHIO pa3BUTHs HAyKH M OOIICCTBEHHON MPAKTHKH, OCHOBAHHOTO Ha IHMAJOre
KYJNbTYp, @ TaKkKe Pa3IWYHBIX (OpM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO
MecCTa B MOJIUKYIBTYPHOM MHUPE;

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

9) rOTOBHOCTH 1 CITIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE CAMOOOPa30BaHHIO,
HAa TPOTSHKCHUH BCEH JKU3HHM; CO3HATENbHOE OTHOLICHHE K HENpPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIEIIHOW MPOQPecCHOHATBFHON U OOIIEeCTBEHHOM
HeATEeIbHOCTH; <...>

11) npuHsATHE W peanu3aluio LUEHHOCTEH 340poBOro u 0Oe3omacHoOro obpasa
JKU3HH, TOTPEOHOCTH B (PU3NIECKOM CaMOCOBEPIIEHCTBOBAHNH, 3aHATHAX CIIOPTUBHO-
03IOPOBUTENBHOIN NIESATETBHOCTHIO, HEMpPUSATHE BPEOHBIX MPUBBIYECK: KYpEHUS,
YIOTPEOICHUSI aTKOT0JIs, HAPKOTHKOB,;

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

13) oco3HaHHBI BBIOOp Oyaymiel npodeccud M BO3MOXKHOCTEH peau3aliu
COOCTBEHHBIX XM3HEHHBIX IUIAHOB; OTHOLIEHHE K MPO(ecCHOHATBHON AesITeTbHOCTH
KaK BO3MOYKHOCTH y4acTHs B PEIeHHH JIMYHBIX, OOUIECTBEHHBIX, TOCYJapCTBEHHBIX,
OOIICHAMOHATIBHBIX TIPOOJIEM;

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