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AHHOTANUA K padoyeil mporpamme
Pabouas mnporpamma yueOHOro mpeamera «Oumonorusi» s 10  kiacca
MOATOTOBJIEHA B COOTBETCTBUHU C:
1. denepanbHbiM 3akoHOM «O0 oOpazoBanuu B Poccuiickoit denepanun» oT
29.12.2012 r. Ne 273-P3, B A€HUCTBYIOLIEN pEIAKLUN;
2. npukazoM MunHoOpHayku Poccun ot 17 mas 2012 1. Ne 413 «O6
YTBEPKJIEHUU (eaepaJbHOT0 TOCYJAapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa
cpeaHero oomiero oopazoBanus» (3apeructpuponan 07. 06. 2012 r. N 24480);
3. npukazoM MunHuctepcrBa npocsewieHus Poccuiickon ®Penepanuu  OT
12.08.2022 Ne 732 «O BHeceHUU M3MEHEHHU B (efepalibHbIil roCyJapCTBEHHBIH
oOpa3oBaTeIbHBIM CTaHIAPT CPEAHEro oOIIero o0pa3oBaHUs, YTBEPKICHHBIM
npukazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®enepanuu ot 17
mast 2012 r. Ne 413» (3apeructpupoBan 12.09.2022 Ne 70034);
4. npukazoM MunuctepcTBa npocsenienuss Poccuiickoit denepanun Ne 1028
oT 27.12.2023 «O BHECEHMHM H3MEHEHUU B HEKOTOpBIC IMpHKa3bl MHUHHUCTEPCTBA
obOpazoBanus u Hayku Poccuiickoii denepannu 1 MuUHHCTEpCTBA MTPOCBEIICHMUSI
Poccuiickoit  @Denepanuu, Kacawoommuecss — (¢eaepadbHbIX — TOCYAapCTBEHHBIX
o0pa3oBaTeIbHBIX CTAaHAAPTOB OCHOBHOTO OOIIEro oOpa3oBaHUS U CPEIHETO
obmrero oopaszoBanus» (3apeructpuponan 02.02.2024 Ne 77121);
d. npukazoM MunuctepctBa npoceuieHus P® or 12.02.2025 Ne 93 «O
BHeCeHMH wu3MeHeHuss B moanyHkT 18.3.1 mnynkta 18.3 denepanpHOro
rOCy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CPEIHETO O0IIero 00pa3oBaHus,
YTBEPKIICHHOTO TpHUKa3oM MUHHUCTEpCcTBa 00pa3oBaHUs W Hayku Poccuiickoit
®enepanuu ot 17 masg 2012 r. Ne 413 (3apeructpupoBan 17.03.2025 Ne 81559);
6. denepanpHOil 00pa30BaTENBLHON MPOTPaAaMMON CpeaHETo 00IIero 0Opa3oBaHws,
yTBepxkaAeHHOM mnpukazoM Ne 371 MuHuctepcTtBa mnpocemeHus Poccuiickoit
®enepannu ot 18.05.23, ¢ UBMEHEHUSIMU U JTIOTIOJIHEHUSIMU;
7. mpukazom MunucrepcrBa npocemieHuss Poccuiickon ®epepaunn ot 09.10.
2024 No704 o BHeCEHMM W3MEHEHHM B HEKOTOpbBIE IpHKa3bl MUHUCTEpCTBA

MIPOCBELLECHUSA Poccuiickoit denepanuu, Kacarouuecs benepanbHbIX



o0pa3oBaTeIbHBIX MPOrpaMM HadalbHOTO 0O0IIero oOpa3oBaHUs, OCHOBHOTO
o011iero oOpa3oBaHus U CpeIHEro O0IIEro 00pa3oBaHus;

8. ¢enepanbHOl 00pa30BaTENbHON MPOrpaMMON CpeaHEro 00IIero oopa3zoBaHUS
1o 6uosioruu (0a30BbIi ypOBEHE), MOCKBA;

9. uH(}OPMAIIMOHHO-METOJIUYECKUM MUCBMOM 00 OCOOCHHOCTSIX MPEnoaaBaHuUs
yuebHoro npenmera «buonorus» B 2025/2026 yueOHOM roay;

10. ocHOBHO#1 00pa30BaTEIbLHOM MPOTPAMMOi cpesiHero odiiero oopazoBanus UY
OO «IleTpoBckas mKoIa,

11. mporpammoii Bocutanusa UY OO «llerpoBckas mikomnay;

12. npukazom MunucrepctBa mnpocBemieHuss Poccuiickoit ®enepanuu ot
23.07.2025 Ne 551 "OG6 yrBepxkaeHuu (QeaepasbHOr0 MNEPEeUHs SJIECKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, MOMYIIEHHBIX K HCIIOJIB30BAHUIO TPHU peaTu3aluu
UMEIOIUX TOCYIapCTBEHHYIO aKKpEAUTAIMI0 00pa3oBaTENbHBIX MPOrpaMM
HAYaJIbHOTO 00IIIero, OCHOBHOI'O OOIIET0, CpeHEero 001Iero oopazoBanus'.
N3yyenue Ouonoruu Ha 0a30BOM YpOBHE OPHEHTHPOBAHO Ha oOecreueHue
o011eo0pazoBaTeIbHON U OOIIEKYIbTYPHON MOATOTOBKHU BBIITYCKHUKOB.

Ha 6a3zoBoM ypoBHe u3ydeHue npeamera «buonorus» B yacTu (pOpMUPOBAHUSA Y
OoOy4JaromuXxcs HAy4YHOTO MHUPOBO33PEHUS, OCBOCHMS OOIICHAYYHBIX METOJIOB,
OCBOECHUSI MPAKTHUUYECKOTO TPUMEHEHHUS HAyYHbIX 3HAHUW OCHOBAaHO Ha
MEXIPEIMETHBIX  CBS34X C  MpeaMeramMud  o0JacTeil  €CTECTBEHHBIX,
MaTeMaTU4eCKUX U TYMaHUTAPHBIX HAYK.

B cucteme ecrecTBeHHO-Hay4HOT0 00pa3oBaHMs OMOJIOTHS KaK Y4eOHBIN MpeaMeT
3aHUMAeT BAXKHOE MECTO B (JOPMUPOBAHUMU:

HAay4YHOU KapTHUHBI MUPA;

(G YHKIIMOHAIPHOW TPaMOTHOCTH, HEOOXOAUMOM JJISl TIOBCETHEBHOM JKH3HU;
HaBBIKOB 3/I0POBOTO M 0€30MacHOro Ui 4YelloBeKa M OKpY’Karolel cpeasl oOpasza
KU3HHU;

HKOJIOTMYECKOTO CO3HAHUS;

LIEHHOCTHOT'O OTHOILLIEHUS K KUBOU IPUPOJE U YEITOBEKY;



COOCTBEHHOM TMO3WLMM MO OTHOWIEHHIO K OHOJOrM4yeckoil uHpopmalm,
[I0J1y4aeMOM U3 Pa3HbIX UICTOYHUKOB.

N3yuenne Ouonoruu co3naétr ycioBus s (HOPMUPOBAHUA y OOYUYaIOIIUXCS
WHTEJUICKTYaIbHBIX, TPAXKIAHCKAX, KOMMYHHKAIIMOHHBIX W WH(OOPMAITMOHHBIX
KOMIIETEHIIUN.

N3yuyenue xypca «buonorus» B cCTaplied IIKOJIE HAIPAaBICHO HA pPELICHUE
CJIeIYIOUINX 3a/1a4:

1) d¢opmupoBaHue cuUCTEeMbl OHOJOTMYECKUX 3HAHUW KaK KOMIIOHEHTA
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA;

2) pa3BUTHE JIMYHOCTU OOYYAIOIIMXCS, MX WHTEUICKTyalbHOE M HPABCTBEHHOE
COBCPIIICHCTBOBaHWE, (OPMUPOBAHHE Y HHX T'yMAaHHUCTHYCCKHUX OTHOIICHHHA W
AKOJIOTHUUYECKH 11e71eCO000pa3HOTO MOBEICHUS B OBITY U TPYJIOBOMU JIEATEILHOCTH,

3) BBIpa0OTKY MOHUMAHHS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUM OMOJOTHUH, a
Takke (popMuUpoBaHHE OTHOIICHUS K OMOJIOTHH KaK BO3MOXKHOU 00siacTu OynyIieit
IPAKTUYECKON 1eITeTbHOCTH.

Llenn Oumonoruueckoro oOpa3oBaHUsA B CTaplie ImiKoyie (GOPMYIHPYIOTCS Ha
HECKOJIbKUX  YPOBHSIX: TJI00adbHOM, METaNpeIMETHOM, JUYHOCTHOM H
NpEeIMETHOM, Ha YpOBHE TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS COJEp KaHMS
IPEIMETHBIX MTPOTPaMM.

I'moGanpHbIe 1€MW OMOJOTMYECKOr0 0O0pa3oBaHUs SABISIOTCS OOIIUMHU IS
OCHOBHOW W CTapiied IIKOJbI M OMPENETSIOTCS COIMAIbHBIMUA TpeOOBaHUSIMH, B
TOM 4YHCIIE W3MEHEHHUEM COIUAIBHOW CHUTyallMM pa3BUTUA — POCTOM
MH()OPMAITMOHHBIX MEPErpy30K, M3MEHEHHUEM XapakTepa W CIHOCOOOB OOIICHHS U
COIMAJIBHBIX B3aUMOJEHCTBUN (00BEMBI W CIMOCOOBI TOJydeHUS HHGPOPMAIUH
MOPOXKIAIOT Psifi OCOOEHHOCTEN pa3BUTHUSI COBPEMEHHBIX MOAPOCTKOB). Hanbonee
MPOAYKTUBHBIMU JJIS PEIICHHS 3a7a4 Pa3BUTHS TOAPOCTKA SBISIOTCS COIMO-
MOpaJibHAsI ¥ MHTEIUICKTyaJIbHAsI B3pOCIOCTh. [loMuMO 3TOTO, rio0aibHBIC TEH
bopMyTUPYIOTCS ¢ YYE€TOM PACCMOTPEHHUS OMOJIOTHYECKOTO OOpa30BaHUs Kak
KOMIIOHEHTa CHCTEMbI 00pa30BaHMs B LI€JIOM, TIO3TOMY OHH SIBJISIIOTCS HauOosee

O6H_II/IMI/I Hn COOHUaJIbHO 3HAYMMbIMH.



Hens wusydyenus yudeOHOro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOYyYAIOIUMHCS  3HAHUSAMU O  CTPYKTYPHO-()YHKIIMOHATEHOMN
OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra ¢ MPUOOPETCHHE YMCHHM
WCITOJIB30BaTh ATH 3HAHWUS IS TPAMOTHBIX JICUCTBHH B OTHOIICHUU OOBEKTOB
KUBOU MPUPOJIBI ¥ PEIICHUS PA3TNIHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTimkeHue 1eau u3ydeHus yueoHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
o0ecrieurBaeTCs pelIeHUeM CJICIYIONNX 3a/1a4:

— OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl 3HAHUH O OWOJOTHMYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIYKalIUX OCHOBOU
U1t OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpA; O
MEeTOJaX HAyYHOTO MMO3HAHUS, CTPOSHUH, MHOTOOOpa3ul U OCOOECHHOCTSX KUBBIX
CHUCTEM Pa3HOT'0 YPOBHS OpPraHM3alliH; BBIIAFOIIMXCSA OTKPBITUAX M COBPEMEHHBIX
HCCJIEIOBAaHUSX B OMOJIOTHH;

— ¢opmupoBaHue y OOYyYaIOIMMXCs IO3HABATEIBHBIX, HMHTEIJICKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Tpollecce aHaldu3a JaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpTraHU3AIINH;

— CTaHOBJieHHE Yy oOydJarmuxcs oOmer KyiabTypbl, (QYHKIIMOHAIBLHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KaIOIIETO
MHpa >XWUBOW TMPUPOJABI HAa OCHOBAHMHM 3HAHUM M OIBITA, IOTYYEHHBIX TIPH
M3y4eHUH OUOJIOTHH,

— (QopmupoBanre y OOy4YaIONMIMXCSA YMEHUW WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B MPAKTHYCCKOW JEATCIIBHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTUI;

— BOCIUTaHWE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM KHBOU
MPUPOIBI, HEOOXOIMMOCTH O€PEKHOTO OTHOILICHUS K HEH, COOMIOICHUS STHUECKUX
HOPM TIPU TIPOBEICHNN OMOJIOTUUECKUX UCCIICTOBAHMIA,

— OCO3HaHWE TIICHHOCTH OWOJOTWYECKUX 3HAHWA JUIsl TIOBBIIICHUS YPOBHS

AKOJIOTUYECKOM KyIbTYpbl, 1Sl ((OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,



— NpPUMEHEHHE NPUOOPETEHHBIX 3HAHUM M YMEHUN B MOBCEAHEBHOM KU3HU IS
OLICHKH TMOCJIEICTBUI CBOEH IESITEIbHOCTH MO OTHOLIEHUIO K OKPY’Kalollel cpeae,
COOCTBEHHOMY 3[I0pOBbIO; OOOCHOBaHME U COONIOACHHE Mep NPO(UIAKTUKU
3a00seBaHUi.

B cootBeTcTBMM C Yy4uyeOHBIM IUIAHOM Ha U3y4YeHUE Yy4yeOHOro mnpeaMera
«Ouonorusi» B 10 knaccax oTBoauTcs 68 yacos.

YMK:

buonorus. 10 knacce: yueOHUK Ju1st 00111€00pa30BaTeIbHbIX OpraHu3aluii: 6a30BbIi
ypoBenb/ [B.B. Tlaceunuxk u ap.]; moxa pexa. B.B. ITaceunuka. -M.: [Ipocserienue.
buonorusi. 11 kmacc: 6a30Bblii  ypoBenb yueOHuk/ B.B. Ilaceunuk, A.A.
Kamenckuii, A.M. PybuoB [u np.] / mox pen. B.B. Ilaceunwmka. — Mockaa,

IIpocsenieHue.

Iliianupyembie pe3yabTAaThl OCBOCHHUS Y4eOHOI0 NpeaMeTa.

JIMYHOCTHBIE Pe3yabTAThI

B cTpykType JHMYHOCTHBIX pe3yJbTaTOB OCBOCHHMSI mpeamera «buosorusy
BBIJICTICHBI CIICIYIOIIUE COCTABIISIONIUE:

OCO3HAaHHWE OOYYAIONIUMUCS  POCCHHCKONW  TIpakTaHCKOW  HIACHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M CAMOOIIPE/ICIICHUIO;

HaJIMYMe MOTHBAIIMK K 00yUYEHUIO OMOJIOTHH;

IIeJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKIACHUN JIMYHOCTH HAa OCHOBE
KIIFOYEBBIX IICHHOCTEH W HMCTOPHYECKUX TPAJHUIMK PA3BUTHS OHOJIOTHYECKOTO
3HAHMUSA,

TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolIUXCs PYKOBOJCTBOBAaTHCS B  CBOCH
NEATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMH  YCTAaHOBKAMHU, TMPUCYIIUMHU CHCTEME
Omosloruyeckoro o0Opa3oBaHWs, HAJIW4YHWE OKOJOTHYECKOrO IPABOCO3HAHMS,
CIIOCOOHOCTU CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIngyHOCTHBIC pPE3yIbTAaThl OCBOCHHUS TIpeaMeTa «bHOJOTHS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHONW W BOCHUTATEIBHON JEATCIPHOCTH B COOTBETCTBHUU C

TPAJIULIMOHHBIMHA POCCUMCKUMU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-



HPABCTBEHHBIMU I[IEHHOCTSIMU, MPUHSATHIMU B OOINECTBE MpaBUIaMH W HOpMaMu
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3ULUHUHM JIMYHOCTH, MATPUOTU3MA,
YBAKECHUS K 3aKOHY M IMPABOIMOPANKY, YEIOBEKY TPyAa M CTaplIeMy MOKOJEHHUIO,
B3aMMHOI'0 YBaXKECHHS, OCEPEKHOrO0 OTHOIIEHUS K KYJIbTYPHOMY HacJeAUI0 U
TpaJIuUUsIM MHOTOHAMOHAJIBHOrO Hapoaa Poccuiickont ®denepanuu, npupope u
OKPYKAIOIIEN CpEE.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mpeamera «buosorus» mOIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIESTEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATENIbHOW JIEATEIIbBHOCTH, B TOM YHCJIE€ B YACTH:

1. I'paxaaHCKOro BOCIMTAHMS:

— c(hOpPMHUPOBAHHOCThH TPAXKIAHCKOW MO3ULIMK OOYYaIOIIETroCcsi Kak aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

— OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U O0S3aHHOCTEH, yBaKEHHE 3aKOHA
U IIPaBONOPSIKA;

— TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACSATEIBHOCTH MPU CO3JaHUU yUEOHBIX
MPOEKTOB, pEIICHHH Yy4eOHBIX ¥ T[IO3HABATENBHBIX 3a/lad, BBIOJIHCHUH
OMOJOTUYECKUX IKCIIEPUMEHTOB;

— CITOCOOHOCTH OMPEACIATh COOCTBEHHYIO MO3HUIINIO IO OTHOIICHHUIO K SBIICHUAM
COBPEMEHHOM KU3HU U OOBSICHATH €€

— YMEHHE YYHUTHIBAaTh B CBOMX JEHCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHYS JIIOJICH C Pa3HBIMU YOCKICHHUSIMU, KyJIbTYPHBIMU IIEHHOCTSIMHU U
COIMAIbHBIM TOJIOKEHUEM;

— TOTOBHOCTb K COTPYOHHYECTBY B MPOILECCE COBMECTHOI'O BBINOJHEHUSA

y‘-Ie6HBIX, IIO3HABATCJIbHBIX MW HCCICAOBATCIILCKHX  3aJa4, YBAXHTCIBbHOC



OTHOILIEHHE K MHEHHUIO ONIMOHEHTOB IMPU OOCYXKJICHHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

— TOTOBHOCTbH K T'YMaHUTAPHOU U BOJIOHTEPCKOMN AEATEIBHOCTH.

2. IIaTpUOTHYECKOT0 BOCITUTAHUS:

— ¢c(OpMHUPOBAHHOCTh POCCUMCKON TPAKIAHCKON WACHTUYHOCTH, MATPUOTHU3MA,
YBAKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH niepe PonuHoil, ropaoctu
3a CBOM Kpail, CBOO PoauHy, CBOM SI3bIK W KYJbTYpPy, HPOILIOEC U HACTOSIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

— IIEHHOCTHO€ OTHOIIECHUE K MPUPOJHOMY HACIECAUIO U MAMSATHUKAM IPUPOJIbI;
JTOCTHKEeHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

— CIOCOOHOCTh OIICHWBATh BKJIAaJ POCCUUCKUX YYEHBIX B CTaHOBJICHHE U
pa3BuTHe OWOJOTHM, TOHUMAHUE 3HAYCHHS OWOJOTMM B TIO3HAHUHU 3aKOHOB
IPUPO/IBI, B KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIEeCTRA;

— ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CiIy>keHHI0 OTedecTBy M €ro 3alluTe,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y.

3. lyXOBHO-HPABCTBEHHOI' 0 BOCIIMTAHUS:

— OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOAa;

— ¢(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHUS;

— CIHOCOOHOCTH OILIGHMBATh CUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEHICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HAHHWE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOWYUBOTO OYIYIIETO;

— OTBETCTBEHHOE OTHOLICHUE K CBOMM DPOJMTENSAM, CO3JaHUI0 CEMBU Ha OCHOBE
OCO3HAHHOTO IMPHUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauUMsIMH HapoaoB Poccum.

4. ICTETHYECKOr0 BOCIIMTAHUS:

— O3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIOUas 3CTETHKY ObITa, HAyYHOIO W
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAd, OOLIECTBEHHBIX OTHOIICHUH;

— MOHWMAaHUE 3MOIMOHAJIBHOTO BO3JAEHUCTBHUS )KUBOU MPUPOJIBI U €€ [IEHHOCTH;

— TOTOBHOCTh K CAaMOBBIPDQXKCHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMIICHHE

IIPOABJIATH Ka4CCTBA TBOp‘-IGCKOfI JINYHOCTH.



5. ®u3n4ecKoro BOCIUTAHMS:

— MOHHMMAaHUE U pean3alius 3J0pOBOro U Oe30MacHoro oopasza Ku3HU (310POBOE
MUTaHue, COOJIIOJICHUE TUTHEHUYECKUX TMPaBWI U HOPM, COalaHCUPOBAHHBIN
peXUM 3aHATUA U OTAbIXa, peryjsipHas (u3nueckass aKTUBHOCTb), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

— TIOHMMaHHWE I[IEHHOCTH TIpaBWJI WHIUBUIYAJIBHOTO M  KOJJICKTHBHOIO
0€30MacHOT0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;
— OCO3HAHHUE TOCJICACTBUU U HENMPUATHE BPEAHBIX MPUBBIUEK (yMOTpeOiIeHus
aJIKOTOJIsI, HAPKOTHUKOB, KYPEHU ).

6. TpynoBoro BocnuTaHms:

— FOTOBHOCTH K TPYly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

— TOTOBHOCTh K AaKTUBHOM JESITEIBHOCTH TEXHOJIOTHYECKOW W COIMAIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TaKYIO J€ATEIbHOCTD;

— HHTEpPEeC K pazNuyHbIM cepaMm MpodecCHOHAIBHON AESTENIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Pealu30BBIBATH
COOCTBEHHBIE )KHU3HEHHBIE TUIaHBI;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHWIO M CaMOOOpa30BaHHWIO Ha
MPOTSHKEHUU BCEU JKU3HMU.

7. IKOJIOrH4€eCKOro BOCIIUTAHMS:

— BKOJIOTUYECKH 1IeJIECO00Pa3HOE OTHOILIEHUE K MPUPOJIE KAK UCTOUYHUKY JKU3HU
Ha 3eMJjie, OCHOBE €€ CYIIECTBOBAHUS;

— TIOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIBTYphl: TPHOOPETEHHE OTBITa
IUTAHUPOBAHUS TOCTYIIKOB M OIEHKHM WX BO3MOXHBIX TOCIEICTBUN IS
OKPY’KAIOIIEH CPEIBI;

— OCO3HaHUE TJIO0AJTBHOTO XapaKTepa 3KOJOTMYECKUX MpoOJIeM M MyTed HuX
pelieHus;

— CHOCOOHOCThH MCIOJIB30BaTh MPUOOpPETaEMbIE IPU U3YYEHUU OUOJIOTUU 3HAHUS

u YMCHUA Inpu peUICHNN HpO6J’IGM, CBA3aHHBIX C pannOHaJIbHBIM



MPUPOJIONONIB30BaHMEM  (COOJIO/ICHHE  MpaBWil  TMOBEACHUS B MPHUPOJE,
HaIlpaBJICHHBIX HAa COXPAaHEHHE pPAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCUCTEM, OHOChEpHI);

— AKTUBHOE HENPUATHE NCHUCTBUM, NPUHOCAILIUX BPE] OKPYXNKAIOUIEH MPUPOIHOU
cpelie, yMEHHE MPOTrHO3UPOBATh HEOJIArONpPHUSATHBIE YKOJIOTHYECKUE MOCIEACTBUSA
MIPEANPUHUMAEMBIX ACHCTBUN U IIPEAOTBPALIATh UX;

— HaJIWYUE Pa3BUTOIO 3KOJOTMYECKOTO MBIIICHUS, SKOJIOTHYECKON KYJIbTYpBHI,
OmbITa NesTEebHOCTH HKOJIOTMYECKOM HaIpaBJIeHHOCTH, yMEHUSs
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBbHOMN
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B IPAKTUYECKOMN NEATEIBbHOCTH IKOJIOTMUYECKOM
HAIPABJICHHOCTH.

8. IleHHOCTH HAYYHOI O MO3HAHMS

— chOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO HA JIUAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MUPE;
— COBEpIIECHCTBOBAaHUE S3BIKOBOM M YUTATEIbCKOM KyJBTYphl Kak CpEICTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

— ToHMMaHue crnenuduku OWOJOTMM KaK HayKH, OCO3HaHHWE €€ poiu B
dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBINIJICHUS, CO3[aHUU IIEIOCTHOTO
NpEeCTaBIeHUsI 00 OKPYXKAIOIIeM MHUpE KaK O €JIMHCTBE MPHUPOJIbI, YEeIIOBEKa U
o0miecTBa, B IMO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH U pElIeHuH MpolsieM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

— yO0eXIEHHOCTh B 3HAYMMOCTH OHOJIOTUM JJIsi COBPEMEHHOH LMBUIM3ALINU:
o0ecrieyeHuss HOBOTO YPOBHSI Pa3BUTHUS MEIUIMHBI; CO3JaHMsI NEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peliaTh pecypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJI0OBeUeCTBA; MOUCKA MyTeH BBIXOJAA U3 INIOOATBHBIX IKOJOTHYECKHX MPoOIeM U
o0ecriedyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
HCITIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTAaHJAPTOB

KU3HH;



— 3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHONOTHYECKUX 3HAHUM B IENIAX
MOBBIIIICHUS  OOMIEH  KyJbTYphl, €CTECTBEHHO-HAy4YHOH T'PaMOTHOCTH Kak
COCTaBHOM YacTH (DYHKIIMOHAJIBHOM IpaMOTHOCTU OOydaromuxcs, (popmMupyeMoi
IIPU U3YYEHUU OMOJIOTHH;

— TIOHMMaHHUE CYIIHOCTH METOJOB IMO3HAHUS, HMCIOJBb3YEeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTh MCHOJb30BaTh IMOJIy4aeMble 3HAHUS [UIsl aHalu3a |
OOBSICHEHHSI SIBICHUHI OKPY)KAIOIIEr0 MHUpPa M MPOUCXOAAIIUX B HEM H3MEHEHHIA,
yMEHHE JeJaTh OOOCHOBaHHBIC 3aK/IFOUCHUS Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMETOIINXCS JTAHHBIX C IeIbIO MOJIYYCHUS JOCTOBEPHBIX BBHIBOJIOB;

— CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS IS
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIUSX;

— OCO3HaHWE IIEHHOCTH HAy4YHOW MACSITENIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO JAeSATEIbHOCTh MHANBUIYAIBHO U B TPYIITIE;

— TOTOBHOCTb M  CHOCOOHOCTh K HENpPEepPhIBHOMY OOpa3oBaHMIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUH MO OHOJIOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSAMU.

B mporiecce  nocTukKeHMsI JTMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS OOYYarOIIUMUCS
IporpaMMBI CPETHET0 00IIero oOpa3oBaHus y 00YUYaIOIMIUXCS COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIM UHTEIIEKT, Ipenoaraiomuil chopMUpPOBaHHOCTD:

— CaMOCO3HAaHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHMMATh CBOE 3MOILMOHAIBHOE
COCTOSIHME, BUJETh HAaNpaBICHUsS pa3BUTUSI COOCTBEHHON 3MOIMOHAIBHOU CEpBI,
OBITH YBEPEHHBIM B ce0€;

— CaMOpEeryJHpOBaHMs, BKIIOUYAIOLIETO CAMOKOHTPOJIb, yMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMIOBEJCHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
HMOLIMOHATIBHBIM U3MEHEHUSIM U MPOSABIATH TMOKOCTh, OBITh OTKPBHITHIM HOBOMY;
— BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIOUIEH CTpEeMJICHHE K JOCTHKCHHIO IeNId U
ycrexy, ONTHUMH3M, MHHUIIMATUBHOCTh, YMEHHE JIEeHCTBOBaTh, MCXONS M3 CBOMX

BO3MOKHOCTEH;



— SMIMAaTHM, BKJIIOYAOIIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAJIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATh €r0 MPU OCYIIECTBIEHWH KOMMYHHMKAIUHU, CIIOCOOHOCTH K
COYYBCTBHIO U COIIEPEIKUBAHUIO;

— COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOILIECHUS C

JIPYTUMH JIFOIbMH, 3200TUTHCS, MIPOSIBISITH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

MeTanpeaMeTHbIe Pe3yJbTaThl

MeranpeIMeTHbIE PE3yJbTaThl OCBOCHHUS Y4eOHOro mnpeamera «bHOIOTHS
BKJTFOYAIOT:

3HAYNMBIC TSI dbopMHpOBaHUS MHUPOBO33PCHUS oOyJaroImxcs
MEXTUCIMIUIMHAPHBIC (MEKIPEIMETHBIC) OOIIEHAYYHBIC TMOHITHS, OTPaKaroIIHe
IICJIOCTHOCTh HAYYHOW KApTUHBI MHpAa M CHCHU(PUKY METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKaX (BEIECTBO, SHEPIHs, SBJICHUE, MPOIIECC,
CUCTeMa, Hay4YHBIM (akT, MPUHIMUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCClIeIoBaHre, HAOII0ICHHE, U3MEPEHHE, SKCIIEPUMEHT U Jp.);

yHUBEpCAJIbHbIE y4eOHble JelcTBUs (TO3HABaTEIbHbIE, KOMMYHHKATHBHBIC,
PETYISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
IPaMOTHOCTH U COITUAIIBHOM KOMITETEHIIMH 00yYatoInuXCsl;

CIIOCOOHOCTh 00YYAIOIIUXCSl HMCIOJIB30BaTh OCBOCHHBIE MEKIUCIUIUTMHAPHEIE,
MHUPOBO33PCHUYECKHUE 3HAHWUA W  yHHUBEpPCAIbHbIE ydeOHbIE JEHCTBUS B
MO3HABATEIILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJdbTaThl OCBOEHHUS MPOTPaMMBI  CPEAHETO  OOIIETO
00pa30BaHus JOJDKHBI OTPAXKATh:

OBiajeHue yHUBEPCATbHBIMU YUeOHBIMH MO3HABATEIbHBIMU JIEHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

—  CaMOCTOSITENhHO  (pOopMynmMpoBaTh W aKTyaIM3upoOBaTh  MPOOJIEMYy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

— WCIOJB30BaTh TPH OCBOCHWHM 3HAHWA TPHUEMBI JIOTHYECKOTO MBIIUICHUS

(amanuza, cMHTE3a, CpaBHEHMS, KiIacCuUKAIIMU, 0000IIEHNs ), PACKPBIBATH CMBICT



OMOJOrMYECKUX MOHATUN (BBIIEIATh MX XapaKTEpHbIE NMPU3HAKH, YCTaHABIUBATH
CBSI3M C IPyTUMU MOHATUSAMU);

— OIpeAeNATh LEeNu JeATENbHOCTH, 3a/JaBas NapaMmMeTpbl M KpPUTEpUU HUX
JOCTUXKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C OCTABJIEHHBIMU LEISIMU;
— HCMOJIb30BaTh OMOJIOTMYECKUE MOHATHS I OOBsICHEHUS (DAKTOB WM SIBJICHUU
YKUBOU IIPUPOBI,

— CTpPOUTHb JIOTUYECKHE pACCYKIEHUs (MHAYKTHBHBIC, JEAYKTHUBHBIE, I10
aHAJIOTUH), BBISABISATH 3aKOHOMEPHOCTH W NPOTUBOPEUHS B PacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

— NPUMEHSITh CXEMHO-MOJEINIbHbIE CPEACTBA JUIsl MPEJICTABIECHUS CYLIECTBEHHBIX
CBsA3€il M OTHOUICHWH B H3y4YaeMbIX OHOJIOTMYECKHMX OOBEKTaX, a TaKxKe
NPOTUBOPEUU PA3HOTO POJA, BBISBICHHBIX B Pa3IMYHBIX MHGOPMAIIMOHHBIX
UCTOYHUKAX;

— pa3pabatTbIBaTh IUIaH penieHUs MpoOJeMbl C Y4ETOM aHadu3a MMEIOLIUXCS
MaTepHUaJbHbIX U1 HEMATEPUAJIbHBIX PECYPCOB;

— BHOCUTb KOPPEKTHBBI B AECATEIBbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIHTATOB
LEISAM, OLIEHUBATh PUCKH MOCIEACTBUMN NI TEIbHOCTH;

— KOOPJAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBUSAX PEaIbHOTO, BUPTYaILHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICUCTBHUS;

— pa3BUBaTh KPEATUBHOE MBIILJICHUE TIPH PEIICHUH KU3HEHHBIX TTPOOJIeM;

2) 06a3oBbIe HCCJIEI0BATEIbCKHE 1eHCTBUSA:

— BJIAJIETh HABBIKAMHU Yy4€OHO-MCCIIEIOBATEIBCKON M MPOEKTHOM JESTEIBHOCTH,
HaBBIKAMH pa3pelieHuss mpobsieM; o0sagaTh CHOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHUIO
pPa3IUYHBIX METOJOB O3HAHUS;

— HUCIOJIB30BaTh Pa3IUYHbIE BUbI ACSITEIBHOCTHU MO MOJYYEHUIO HOBOTO 3HAHUS,
€ro MHTEpIpETALNH, TPeoOpPa30BaHUIO U NPUMEHEHUIO B YYEOHBIX CUTyalUsX, B
TOM YHCJIE IPHU CO3/ITaHUU YYEOHBIX U COLIMATBHBIX POEKTOB;

— (opMupoBaTh HAy4YHBIA THUI MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH,

KIIFOYCBBIMU INIOHATHAMHA U1 METOAAMMU,



— CTaBUTh M (QOpMyIHpoBaTh COOCTBEHHBIE 3a/Jayd B 00pa3OBATEIbHOMN
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUsX;

— BBISBJISITH TMPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJlU3UpOBaTh 3ajauy,
BBIJIBUTaTh THUIOTE3y €€ pEIICHMs, HaXOIUTh apryMEHThl IS J10Ka3aTelbCTBa
CBOUX YTBEPXKJICHUH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

— aHAJM3UPOBATH MOJIYYEHHBIE B XOJI¢ PEIICHUsI 3a/1aud Pe3yJIbTaThl, KPUTUUYECKU
OIICHUBATh X JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;
— J1aBaTh OIIEHKY HOBBIM CHUTYaIIUsM, OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

— OCYILECTBIISITh II€JICHANIPABICHHBIN TMOUCK TMEpPEeHOCa CPEICTB W CHOCO0O0B
NercTBUS B MTPOGECCUOHATIBHYIO CPEIY;

— YMETh TEPEHOCUTh 3HAHUS B TO3HABATCIBHYIO W MPAKTHYECKYHO OOJacTH
KU3HEICATEITLHOCTH;

— YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTei;

— BBIJIBUTaTh HOBBIE HJIEU, TpeasiaraTb OPUTHHAIBHBIE MOIXOAbl U PEIICHHUS;
CTaBUTH POOJIEMBI U 3a/1a4H, JAOMYCKAIOIHUE aJbTePHATUBHBIC PEIICHHUS;

3) neiicTBus o padore ¢ uHGopmanuei:

— OPHEHTHPOBATHCA B PA3TUYHBIX HUCTOYHUKAX MHPOpMaIUU (TEKCTEe y4eOHOTO
nocoOusi, Hay4YHO-TIOMYJSIPHOW JHTEepaType, OMOJIOTHYECKUX CJIOBaApAX W
CIIPaBOYHUKAX, KOMIBIOTEPHBIX Oa3axX NaHHbIX, B MHTepHeTe), aHAIM3UPOBATH
WHGOPMAIIHIO PA3TUYHBIX BUAOB U (OPM IPENICTABICHUS, KPUTHUYECKU OLICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNUBOCTb;

— (opMynupOBaTh 3ampPOCHl U MPHUMEHSTh Pa3IMYHBIE METOABI MPHU TMOUCKE U
otbope Omosornmueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS yUEeOHBIX
3a/;ay;

— mpuoOpeTaTh OMBIT MCHOJIb30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTMH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHbBIX
MTOUCKOBBIX CUCTEM;

—  CaMOCTOSITENIbHO  BbIOMpaTh  ONTUMaJbHYIO  (opMy  mpeacTaBieHUs

ouosiornueckoi nHGopManuu (cxemsl, rpaduKy, JUarpaMMbl, TaOJIHIIbI, PUCYHKH

v J1p.);



— UCIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBa MHpu paboTe ¢
Ouonornyeckoil HMHPOpMaUMEN: NPUMEHATh XUMHUYECKHE, (HU3MUYECKue W
MaTeMaTU4YecKue 3HaKW W CUMBOJBI, (HOpMyJbl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CpEJICTBA
HAarJIAIHOCTH;

— BJIaJIETh HABBIKAMM PACIIO3HABAHMS M 3aLUTHI HH(POpMaLuu, HHHOPMAIIMOHHON
0€30MacHOCTH JUYHOCTH.

OBiageHne yHMBepPCATbLHBIMH KOMMYHUKATHBHBIMY JI€iCTBUSIMH

1) o0enme:

— OCYILECTBIIATh KOMMYHHUKAIIMU BO BCeX cpepax *KU3HU; aKTUBHO y4acCTBOBATH B
JUanore Wid AUCKYCCHUHM MO CYIIECTBY OOCYyKgaeMoil Tembl (yMEHHE 3a/JaBaTh
BOMPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIBHO BBIMOJHEHUS MpeJiaraeMoin
3a/layd, YUUTHIBATh MHTEPECHl U COIIACOBAHHOCTh MO3UIUN JAPYTHX YyYAaCTHUKOB
Juanora Wiv JUCKYCCHH);

— pacrmo3HaBaTh HeBepOajbHBIE CpEACTBA OOIICHUS, IOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHUTYalMii;
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

— BJAJETh PANIMUYHBIMU CrOoco0aMH OOIIEHUsS M B3aUMOJICUCTBUS;, MOHUMATh
HaMEPEeHUs PYTUX JIOACH, MPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme GOpMyTHPOBATH CBOM BO3PAKEHUS,

— pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHSI C HCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

2) coBMecTHAas 1eATEJIbHOCTh:

— IOHUMMAaTh W HCIOJIb30BaTh MPEUMMYIIECTBA KOMAHIHOM M WHAUBUAYAJIBHOMN
paboThI IPH peNICHUN OMOJTOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUs TPYNIOBbIX (JOPM B3aUMOJCHCTBHS NP pelIeHUH Y4eOHOM 3a/1a4H;
— BbIOMpaTh TEMAaTUKy M METOJAbl COBMECTHBIX JACUCTBUN C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)A0ro YieHa KOJJIEKTHBA;

— IpUHUMATh LEJb COBMECTHOW  JEATENbHOCTH, OPraHHU30BBIBaTH U

KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

— OLICHMBATh KAYECTBO CBOETO BKJIAJIA U BKJIAAa Ka)XJOr0 YYaCTHHKAa KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

— @pemjaraTb HOBBIE IPOEKTBI, OLEHHUBATh HWJEU C IO3ULUUUA HOBH3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUNMOCTH;

— OCYUIECTBJIATH TO3UTHUBHOE CTPATETHYECKOE TOBEACHHUE B PA3IUYHBIX
CUTYaIUsX, IPOSIBISTh TBOPUYECTBO U BOOOpaKEHUE, ObITH HMHUIIUATUBHBIM.
OBJiaeHNe YHHBEPCAJbHBIMU PEryJATHUBHBIMY 1€ HCTBUAMU:

1) camoopranuszanus:

— HMCIOJIb30BaTh OMOJOTUYECKHUE 3HAHUS JJIS BBISIBICHUS MPOOJIEM U UX PEIICHUS
B )KU3HEHHBIX U YYCOHBIX CUTYaIIUSIX;

— BbIOMpAaTh HA OCHOBE OMOJOTHYECKUX 3HAHWM IIeJieBble M CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

— CaMOCTOSITEIbHO OCYIIECTBIISITh IMO3HABATEIbHYIO JAESTEIbHOCTh, BBIABIATH
npo0OJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/71aud B 00pa3oBaTebHOMN
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

— CaMOCTOSITEJIbHO COCTaBIISITh TUIAH PEIICHUS MPOOJIEMBbI C YUETOM HMEIOITUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHM;

— J1aBaTh OLIEHKY HOBBIM CUTYAllUsIM;

— pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTECHU;

— JIenaTh OCO3HAHHBIN BBIOOp, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

— OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

— c1ocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO MTUPOKOU IPYIUIIUNA B Pa3HBIX
00JacTsAX 3HAHWM, TIOCTOSTHHO TOBBINIATH CBOM 0OpPa30BATENbHBIN U KYJIbTYPHBIN
YPOBEHB;

2) CAMOKOHTPOJIb:



— JlaBaTb OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBlI B IEATCIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJILTATOB LICIISAM;

— BJIa/IETh HaBbIKAMU MO3HABATEIbHON pe(eKCHH KaK OCO3HAHUSI COBEpIIAEMBIX
NEUCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, WX pE3yJabTaTOB U OCHOBAHUMU,
UCIIOJIb30BaTh MNPUEMBI pediieKCHuu Il OLUEHKH CHUTYyallud, BbBIOOpa BEPHOTO
peLIeHu;

— yMETh OILICHUBAaThb PUCKU M CBOCBPEMEHHO IPUHUMATH PELICHUSA 10 HX
CHIKECHUIO;

— [PUHUMATh MOTHUBBI M apryMEHTHl JAPYIMX [pPU aHaIU3€ pe3yJIbTAaTOB
NEATEIIbHOCTH;

3) npuHATHE ce0A U APYTUX:

— MPUHUMATH ce0s1, MOHMUMAasi CBOM HEJI0CTAaTKU U JJOCTOMHCTBA;

— [PUHUMATh MOTHUBBI M apryMEHThl JAPYIMX [pPU aHaIU3€ pe3yJIbTAaTOB
JesITeIbHOCTU; — MPU3HAaBaTh CBOE MIPABO U IPABO JAPYTUX HA OLINOKHU;

— pa3BUBATb CITOCOOHOCTH ITOHUMATh MUDP C ITO3UIHH APYTOr'O YCIOBCKA.

B ¢denepanbHBIX M pervoHaIbHBIX MPOILEAYpaxX OIEHKM KauyecTBa OOpa30BaHMS
UCTIONIb3yeTCA  MepedyeHb  (KoaudukaTtop) MpoOBEpAEMbIX TpeOoBaHUN K
METanpeIMETHBIM  pe3yjbTaTaM  OCBOCHHS  OCHOBHOW  0Opa30oBaTEIbHOM

IIpOrpaMMBI CPEIHETO OOIIEro 00pa3oBaHMUs.

[lepedens (koaudukaTop) MPOBEPIEMBIX
TpeOOBaHUI K METANPEIMETHBIM pe3yIbTaTaM OCBOCHHS OCHOBHOM

00pa3oBaTeIbHOM IPOrpaMMBI CPETHETO 00IIET0 00pa30BaHUS

Kon [IpoBepsiemble TpeOOBaHUS K METANPEAMETHBIM pe3yibTaTaM
MPOBEPSIEMOI0 | OCBOEHHS OCHOBHOW 00pa30BaTeNbHONM MPOrpPaMMBbl  CPEIHETO

TpeboBaHus |oOmiero oopa3oBaHms

1 [lo3HaBaTenbHblE YHUBEpCAJIbHbIE yueOHbIC NEUCTBUA (nanee -

YY)




1.1

ba3oBrle nornueckue nericTBUS

111

YcranaBiuBaTh CYHICCTBGHHBIﬁ I[IPpU3HAK HWJIXM OCHOBAHUA IJIA

cpaBHEHHUsI, KjIaccuukanuu u 0000IIeHUs

1.1.2

BbIABAATE 3aKOHOMEPHOCTH U MPOTUBOPEYUS B PACCMATPUBAEMBIX

SIBJICHUAX

1.1.3

CaMmocTosTenbHO (HOPMYIHPOBAaTh U aKTyalU3UpOBaTh NMpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTNpEENATh 1eJIU IeATeTbHOCTH, 33J]aBaTh MapaMeTpbl U KPUTEPUU

X JOCTUXCHUA

1.1.4

Bnocuts KOPPCKTHUBBI B ACATCIBHOCTb, OLCHHBATH COOTBCTCTBUC
PE3YIbTAaTOB OCJIsAM, OLICHUBATDH PUCKHU HOCJ'IG,HCTBI/Iﬁ

ACATCIIBHOCTHU

1.15

Pa3BuBath KpCaTUBHOC MBIINUICHUC IIPpH PCUHICHUN KHU3HCHHBIX

npoOJieM

1.2

bazoBrle uccienoBaTenbCKUE TEUCTBUS

1.2.1

Brnanerp HaBbIKaMH y4eOHO-HMCCIIEIOBATEIBCKON M IMPOSKTHOM

NeSITeHbHOCTH, HABBIKAMH pa3penieHus: mpooaem

1.2.2

OBnajeHue BUJaMH AEATEIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS,
€ro HUHTEpIpeTaluH, MNpeoOpa3oBaHUI0 W NPUMEHEHHIO B
Pa3TUYHBIX Y4YEOHBIX CHUTyallMsiX, B TOM YHCIE TpPH CO3JIaHHUH

y‘IG6HBIX " COLIMAJIbHBIX ITPOCKTOB

1.2.3

cDOpMI/IpOBaHI/Ie HAy4YHOI'O THUIIa MBIINUJICHUSA, BJIQJCHHC Haquoﬁ

TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITIOHATHUAMH U MCTOAAMH

1.2.4

BrisBaaTh NPUYUHHO-CIICACTBCHHBIC CBA3HWM H AKTYaJINM3HUPOBATH

3aJa4y, BbIIBUI'aThb TI'MIIOTC3Yy €C PCUHICHUA, HAXOAHUTHh aAPIryMCHTEI




JJIA 10Ka3aTCIbCTBA CBOUX yTBGp)KI[GHHfI, 3a/1aBaThb NapaMCTpbl U

KPUTEPUHN PELIECHUS

1.25

AHaHI/I3I/IpOBaTB IMOJIYYCHHBIC B Xoae pELICHUA 3aga4uu
PE3YJIbTATHI, KPpUTHUYCCKHU OLICHUBATH ux AO0CTOBCPHOCTD,

ITPOrHO3UPOBATL UISMCHCHUC B HOBLIX YCJIOBHAX

1.2.6

YMeThb MNEPCHOCUTH 3HAHHA B IMO3HABATCIBHYIO U NPAKTHYCCKYIO
obacTu KHU3HCOACATCIBHOCTH,

YMETb UHTCTPHUPOBATH 3HAHUA U3 PA3HBIX IMIPCAMCTHBIX O6HaCTeﬁ;
OCYIICCTBIIATH HeHeHaHpaBHCHHBIﬁ IMOUCK IICPCHOCA CPCACTB U

Croco00B eMCTBHS B IPO(HECCUOHATBHYIO CPEly

1.2.7

CrocoOHOCT, W TOTOBHOCTH K CaMOCTOSITCIIBHOMY ITOUCKY
METOJIOB PEIICHUS MPAKTHYCCKHUX 3a7a4, TPUMCHEHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;

CTaBUTh W  (GOpPMYIUPOBaTH  COOCTBEHHBIE  3aJadyd B
00pa30BaTeNbHON JAEATSIHHOCTH U )KH3HECHHBIX CUTYAIIHSX;
CTaBUTh MPOOJEMBI W 3aJladyd, JONMYCKAIOIIUE aTbTePHATUBHBIC
peIeHus;

BBIJIBUTaTh HOBBIC HJCH, MPEIArarb OPUTHHAIBHBIC TOIXOABI U
peIeHus;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMbI C YYETOM aHalu3a

HMCIOIIUXCSA MATCPHUAJIBHBIX 1 HCMATCPHAJIbHBIX PCCYPCOB

1.3

PaGota ¢ undopmarueit

1.3.1

Brnagets HaBbikamMu TONydeHHsT WHGOPMAIMM W3 HMCTOYHUKOB
Pa3HbIX THUIOB, CaMOCTOSITEIBHO OCYIIECTBIATh IOUCK, AHAJU3,
CHUCTEMATH3alMI0 W WHTEPHpPETANHNI0 WH(OpPMAIUK Pa3TUIHBIX

BUJIOB U (POpM TMpeICTaBICHUS

1.3.2

CoznaBath TEKCThI B pa3IWYHBIX (popMaTax ¢ yueToM Ha3HAUYCHUS




uHbOpMallMM M LEJNEBOW ayAUTOpPUHU, BBIOUpPAs ONTUMAIBHYIO

dbopmy MpeacTaBIeHUs U BU3yaIU3alUU

1.3.3 OueHuBaTh JOCTOBEPHOCTh, JIETUTUMHOCTh HWH(MOpMaLUM, e€e
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3THYECKAM HOpMaM

1.3.4 Hcnonp3oBaTh CpeAcTBa MH(}OPMAIMOHHBIX "
KOMMYHUKAIIHOHHBIX TEXHOJIOTMA B PEHNICHUHW KOTHUTHBHBIX,
KOMMYHUKATHBHBIX W OPTaHM3AIMOHHBIX 33/a4 C COOJIOACHHEM
TpeOOBaHMII HSPrOHOMUKH, TEXHHUKH OE30MACHOCTH, THUTHUCHBI,
pecypcocOepekeHrs, TMPaBOBBIX M JTHYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 6€301acCHOCTH

1.35 BnageTs HaBbIKaMU pacro3HaBaHUS W 3AlIUTHl HUH(POPMAIINH,
MHQPOPMAITMOHHOM 0€30MacHOCTH IMYHOCTH

2 Kommynukartusabie YV /]

2.1 OO6menue

2.1.1 OcymiecTBIsATh KOMMYHHKAITMU BO BceX cdepax KU3HU;
BJIQ/IETh PA3IUYHBIMU CTIOCOOAMM OOIICHUS U B3aUMOJICHCTBUS

2.1.2 Pa3BepHyTO W JIOTMYHO W3Maratb CBOIO TOYKY 3pECHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

2.1.3 ApPryMEHTUPOBAHHO BECTH THAJIOT

3 Perynstusnsie YVY /|

3.1 Camoopranu3zanus

3.1.1 CaMOCTOATENIPHO OCYIIECTBISATh MO3HABATEIbHYIO JEATEIBHOCTD,

BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE

3aJadyn B O6paBOBaTCJ'IBHOI71 ACATCIBHOCT W JXHM3HCHHBIX




CUTyaluiaX;

AaBaThb OLCHKY HOBBIM CUTYallUAM

3.1.2 CaMOCTOSITEIbHO COCTABJIATH IIJIaH PEHICHUs] MPOOIEMBI C YyU4eTOM
UMEIOIUXCS  PECYpCOB,  COOCTBEHHBIX  BO3MOXHOCTEH U
IIPEANIOYTEHUM;

JienaTh OCO3HAHHBIA BbIOOp, apryMEHTUpOBaTh €ro, Opathb
OTBETCTBCHHOCTb 32 PEILICHHUC;

OIICHMBATh IPUOOPETCHHBIHN OIIBIT;

CIOCOOCTBOBaTh  (OPMHUPOBAHUIO ¥ TPOSBICHUIO ITUPOKON
SPYAUIIIU B Pa3HbIX 00JIACTAX 3HAHUI

3.2 CaMOKOHTPOJTb

3.2.1 JlaBaThb OIICHKY HOBBIM CHUTYyalHMsIM, BHOCHTh KOPPEKTHBBI B
NeSITETHbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YIbTATOB IIEJISIM

3.2.2 Brnanerr HaBbIkaMU TO3HABATEIBHON pediiekcHM Kak OCO3HAHUS
COBEpIIAEMbIX JEHUCTBUI W MBICIUTENbHBIX MPOIECCOB, WX
pE3yJIbTaTOB U OCHOBAHHI;

UCIIOJIb30BaTh MPUEMBbI peIIeKCHH ISl OLICHKU CUTYalluH, BbIOOpa
BEPHOTO pEIICHUS;

YMETh OIICHUBATh PUCKUA M CBOCBPEMEHHO MPUHUMATH PEIICHUS TI0
WX CHIKEHUIO

3.3 OMOIMOHAIBHBIA MHTEJICKT, Mpenoararonun
c(hOpMHUPOBAHHOCTH:

CaMOpPETyJIMpOBaHUs, BKIIOYAIOLIET0 CaMOKOHTPOJIb, YMEHUE
OPUHUMATh OTBETCTBEHHOCTh 32 CBOE IOBEICHHUE, CIIOCOOHOCTH
aJanTUPOBaTbCd K SMOLMOHAJIBHBIM HM3MEHEHUSM WM TPOSIBISATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH  MOTHUBAIMM,  BKIIOYAKOUIEH  CTPEMJIEHHE K




AOCTHMIKCHUIO MCJIW W YCICXY, OITHMH3M, HWHHIOHWATHUBHOCTD,

YMEHUE IEMCTBOBATh, UCXOA U3 CBOUX BO3MOYKHOCTEU

IIpeaMeTHBIE pe3yabTaThI

[IpenmetHble pe3ynbTaThl ocBoeHUs nporpaMmbl COO no Guosoruu Ha 6a30BOM
YpOBHE BKIIOYAIOT crnenuduyueckue s ydeOHoro mnpenmera «buomnorus»
Hay4HbIC 3HAHWS, YMEHHS U CIOCOOBI JEUCTBUI N0 OCBOCHUIO, MHTEPIIPETALINU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JEATECIBHOCTH MO TMOJYYEHHUIO HOBOT'O 3HAHUS U
NPUMEHECHHUIO 3HAHUM B Pa3JIMYHBIX YUYEOHBIX CUTYyallUsAX, a TakKKe B peallbHbIX
KU3HCHHBIX CUTYaIMIX, CBI3aHHBIX C OUOIOTHEH.

[IpenmeTHBIE pE3yNbTaThl OCBOCHHS y4eOHOro mpenmera «buonorus» MOIKHBI
OTpaXkaTh:

1) chopMUpOBaHHOCTH 3HAHUNW O MECT€ M POJIM OMOJIOTMHM B CUCTEME HAY4YHOIO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KAPTHUHBI MUpa U HAYYHOI'O MHUPOBO33PEHUS; O BKJIAAE POCCUHCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJNOTHM; (PYHKIIMOHATILHON
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

2) yMeHHE pacKpbIBaTh COJEpX)aHUE OMOIOTHYECKUX TEPMUHOB M TOHSATHIA:
KU3Hb, KIIETKa, OpraHu3M; wmeTabonu3M (0OMEH BEIIECTB W MpeBpallcHHUe
SHEpPruu), TOMEOCTa3 (CaMOpPEryJslMs), YPOBHEBAs OpraHU3alMsl KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE; BUJ, MO, TeHO(OH, IBOJIONMS, ABIKYIIHE CHIIBI ((paKTOPHI)
HBOJTIOINH, MPUCTIOCOOTICHHOCTh OPraHW3MOB, BHI000pa30BaHKE, YKOIOTHYECKUE
(dakTophl, dKOCHCTEMAa, TPOIYICHTHI, KOHCYMEHTBI, PEAYICHTHI, e MUTAHWUSA,
9KOJIOTHYECKasl MUpaMuJia, OMOTreoneHo3, onocdepa;

3) yMmeHWe wu3NIaratb OWOJIOTMYECKHUE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, LEHTpaJibHasi J0rMa MOJIeKYyJsspHOW Ouonoruun), 3akoHsl (I,
Meunpnensa, T. Moprana, H. . BaBuinoBa) u yuenus (0 ueHTpax MHOroo0pasusi u
MPOUCXOXKIEHUS KyIbTypHbIX pacteHuit H. . BaBunoBa), onpenensiTe rpaHULbl

HUX IPUMCHHUMOCTH K JKUBBIM CUCTCMAM;




4) yMeHue u3naratb OMOJOru4ecKrue Teopuu (dBostormonHas teopus Y. JlapBuna,
CUHTETHYECKasi TEOpHUsl SBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJbILLIEBOIO
cxoacrtea K. M. bapa, uepenoBaHus TJIaBHBIX HAIIPABICHUM U ITyTEH SBOJIIONUH A.
H. Cesepuona, yuenus o 6uochepe B. 1. Bepnajackoro), onpenensitb rpaHUIlbI
WX IPUMEHHUMOCTH K KHUBBIM CUCTEMaM;

5) YMEHHE BBIACNATH CYIIECTBEHHbIE NPU3HAKH BHUPYCOB, KIETOK IPOKAPUOT H
AYKapHoOT; OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB; OCOOEHHOCTH
IpoLEeccoB: 0OMeHa BEUIECTB M MpPEBpAllleHUs] YHEPruu B KieTke, (OTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEeMOCHHTe3a, MHTO3a, Meilo3a,
OIUIOIOTBOPEHMSI, PA3MHOXKEHHs, WHAUBUAYAJbHOTO pPa3BUTHUS  OpraHu3Ma
(oHTOTEHE3);

6) yMeHHe BBIICNATh CYIIECTBEHHbIE TMPU3HAKA CTPOCHUS OHOJOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALHUA, MPOAYIEHTOB, KOHCYMEHTOB, PEIylLECHTOB,
OMOreolleHO30B U HKOCUCTEM; OCOOEHHOCTH IMPOIIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHSI SKOJOTMYECKUX (PAKTOpPOB Ha OpPraHU3MbI, IEepeHoca
BEIIECTB M IIOTOKA JHEPrUM B DKOCUCTEMAX, AHTPOIOTE€HHBIX H3MEHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEHIECTB U OHUOTCOXMMHUYECKUX
ITUKJIOB B Onocdepe;

/) yMeHHE TPHUMEHSTH IMOJYyUYEHHbIE 3HAHUA IS OOBSICHEHHS OHOJOTHYECKUX
MIPOLECCOB U SIBIICHUM, ISl NMIPUHATUSA NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C LeJbl0 oOecredyeHuss Oe30MacHOCTH CBOETO 3/I0pOBbS U 370POBBS
OKPY’KaIoILKX JII0/IeH, COOIOCHHSI HOPM IPaMOTHOTO MOBEJCHUS B OKPY KaromIe
IPUPOJTHOM Cpelle; MOHMMaHHE HEOOXOIUMOCTH HCIOIb30BAHUS JOCTHKCHHM
COBPEMEHHOM onoaoruu " OMOTEXHOIOTUI TUTSt palMOHAIBLHOTO
MIPUPOJIONIOIB30BAHUS;

8) ymeHue pemath dJIeMeHTapHbIe TEHETHIECKUE 3a1a9d Ha MOHO- U JUTHOPUIHOE
CKpEIIMBAaHUE, CLEIUICHHOE HACJEJI0BAHHUE; COCTABIATh CXEMbl MOHOTMOPHIHOIO

CKpCIIMBAaHUsA OJIA IIPCACKAa3aHWA HACIICAOBAHUS IIPU3HAKOB Y OPraHu3MOB;



9) yMeHue pemiath 3JIEeMEHTapHbIE OMOJIOTUYECKHUE 3aJlayd, COCTABISATH CXEMBbI
MepeHoca BEIIECTB U DHEPTUU B IKOCUCTEeMax (LIeTH MTUTaHus).

10) ymeHue BBINOJHATH JAOOPATOPHBIE M NPAKTHYECKUE PAOOTHI, COOJIIONATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OpPaTOPHBIM 000PYOBAHUEM;

11) ymeHue BIaaeTh METOAAMHM HAyYHOTO MO3HAHUS B OMOJIOTMU: HAOIIOJEHUE U
OIMCAHHWE YXUBBIX CHUCTEM, MPOIIECCOB M SIBJIICHUI, OpraHW3alMs W TPOBEICHUE
OMOJIOTUYECKOTO  JKCICPUMEHTA,  BBIIBIDKCHHE  THIIOTE3BI;  BBISBICHHC
3aBUCUMOCTH MEXKIy HCCIEAyeMbIMA BEJIMYMHAMHU, OOBSCHCHHUE ITOJYYCHHBIX
pE3yJIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TOHSATHHA, TCOPUH M 3aKOHOB; YMCHHUC
JIeIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

12) yMeHHWe KpPHTHYECKH OIICHMBaTh W HWHTEPIPETUPOBATH WHGOPMAIUIO
OMOJIOTUYECKOTO  COJCP)KAaHUS, BKIIOUYAIOIIYI0 TICEBJOHAYYHBIC 3HAHHS U3
pasnu4HBIX UCTOYHUKOB (CMU, Hay4YHO-TIOMYJIIPHBIC MaTEPHaJIbl); STUUYCCKUC
aCIEeKThl COBPEMEHHBIX HCCIIEJOBAaHUHN B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;
13) ymenue co3naBaTh COOCTBEHHBIE TUCHbMEHHBIE U YCTHBIE COOOIIECHHUS, 00001Iast
OMOJOTUYECKYI0O HMHQOpPMALMIO M3  HECKOJbKMX HMCTOYHHKOB, T'PAMOTHO

HCIIOJIb30BaTh NOHSATUMHBIMN arIiapar OMOJIOTUH.

B ¢denepanpHBIX M permoHanbHBIX MPOIEAYpax OIEHKA KadecTBa OOpa30BaHMS
UCTIONIb3yeTCa  mepedyeHb  (KoauduKaTtop) paclnpeiesieHHbIX 1O  Kiaccam
MPOBEPSEMBIX TpeOOBaHUHN K pe3yibTaTaM OCBOCHHS OCHOBHOH 0Opa3oBaTEIbHOU
MPOrpaMMbl CPEIHETO OO0IIero o0pa3oBaHUS M SJIEMEHTOB COJACP)KaHUA TI0
Ouonoruu.

[IpoBepsiemMble TpeOOBaHUS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM

oOpasoBarenbHO Tporpammel (10 kiace, 1 momyroaue)

Kon [IpoBepsieMble NpeAMETHBIE pPE3YJIbTATBl OCBOEHUS OCHOBHOU
MPOBEPSIEMOT0 | 00pa30BaTEIHLHOM MPOTPAMMBI CPETHETO 001IeTr0 00pa3oBaHMs

pe3ynbTaTa

1 ChopMupoBaHHOCTH 3HAHHUIM O MECTE U POJIM OMOJIOTUU B CUCTEME




HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMECHHON €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa U HAYy4YHOI'O
MHUPOBO33PEHUS; O BKJIAJ€ POCCUUCKHX M 3apyO€KHBIX y4YEHBIX-
OMOJIOrOB B pa3BUTHE OMOJIOTMH; (PYHKIIMOHAIBHON T'PaMOTHOCTH

YCJIOBCKA I pCIICHUA ) XU3HCHHBIX 3a1a4

YMeHHe pacKphIBaTh COJEpKAaHUE OWOJIOTHYCCKUX TECPMHUHOB H
MOHSITUIN: )KU3Hb, KJIETKA, OpraHu3M; MeTabon3M (0OMEH BeIIeCTB
W TpeBpalleHUue DHEPruu), TOoMeocTa3  (camMoperyssius),
ypOBHEBAsl OpraHW3allvs JKUBBIX CHCTEM, CaMOBOCIIPOW3BEIICHUE
(penpoayKIKs), HACJICACTBEHHOCTh, W3MEHYHMBOCTh, POCT W

pa3BUTHE

YMenue  usnarath ~ OWOJOTHYECKHE  Teopuu  (KJIeTo4Has,
XpOMOCOMHasl, MyTanrionHas ), 3akoHsl (I'. Mennens, T. Moprana,
H.M. BaBumoBa) u yueHus (0 TIleHTpax MHOroooOpasuss u
MPOUCXOXKACHUS  KyJIbTypHbIX pactenudt H.M. Basumona),

OIIPCACIIATL I'paHUIbI UX IIPUMCHHUMOCTH K JKMBBIM CUCTCMaM

YMeHue BialeTh METOJAMH HAay4YHOT'O TMO3HAaHUsA B OHMOJIOTHHU
(HaOIO/IeHUE M ONKCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBICHHUIA;
opraHu3anus W TPOBEICHHE OMOJOTUYECKOTO HKCIIEPUMEHTA,
BBIJIBMDKEHUE  TUIIOTE3bl;  BBIABICHHE 3aBUCUMOCTH  MEXIY
UCCIIENYEMBIMU  BEJIMYMHAMU, 00BsCHEHHE MOJY4YEHHBIX
pe3yJIbTaTOB, HCHOJIb30BAHHBIX HAYYHBIX MOHSATUWA, TEOPUUA H
3aKOHOB; YMEHME J€JaTh BBIBOAbl HAa OCHOBAHUU IOJIYYEHHBIX

pE3yIAbTAaTOB)

VYMeHue BBIACIIATE CYIOICCTBCHHBIC IIPU3HAKK BHPYCOB, KIICTOK
INPOKAPpHUOT M JYKAPHUOT, OIJHOKJICTOYHBIX H MHOI'OKJICTOYHBIX

OpPraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB U




NIPEBpAIEHUS SHEPTHH B KJIETKE, (DOTOCHHTE3a, MIACTHYCCKOTO U
DHEPreTUYECKOTO0 OOMEHa, XEMOCHHTE3a, MHTO03a, Meio3a,
OIUTOJIOTBOPECHUS, PA3MHOKCHUS, WHIWBHIYAIBHOTO Pa3BUTHUS

opraHu3mMa (OHTOTr€He3)

YMeHue TpPUMEHATh TMOJy4YeHHBbIE 3HAHUS JJIs1 OOBSICHEHUS
OMOJIOTMYECKUX  MPOIECCOB W SIBIIGHUM, JJI1  MOPUHSATHUS
MPAKTUYECKUX PEIICHUA B TIOBCEJHEBHOM JKM3HU B ILEIAX
oOecrieyeHusi 0€30MaCHOCTH CBOETO 370POBbS M 3/10POBbS
OKPYXAIOILUX JII0/IeH, COONIOACHUSI HOPM I'PaMOTHOTO TOBEJICHUS
B OKPYXKalOIIeH MPHUPOTHON cpene; MOHUMaHuE HEO0OXOIUMOCTHU
WCIIOJIb30BaHUSl  JOCTH)KCHUH  COBPEMEHHOM  OWONOTMU U

OMOTEXHOJIOTUI IJIA palliOHAJIBHOT'O IIPUPOAOIIO0JIBb30BaAHUA

YMeHue peuiaThb 3JICMCHTAPHBIC I'CHCTHUYCCKHUC 3a1da9YU Ha MOHO- U
I[I/II"I/I6pI/IIIHO€ CKpCUINBAHUC, COCIIJICHHOC HaCJICAOBAaHHC,
COCTaBJIATh CXCMBI MOHOFI/I6pPI,Z[HOPO CKpCIINBaHUA JJIA

mpeacKasaHus HACJIICAOBAHUA IIPU3HAKOB Y OPTaHHU3MOB

YMeHre BBITIOJNHATH JIA0OPATOpPHBIE U TPAKTHYECKUE pPAOOTHI,
cobOyroaTh TMpaBuiia Mpu paboTe ¢ yd4eOHBIM U J1abOpaTOPHBIM

000py10BaHHEM

YMeHrne  KpUTHYECKHM  OICHWBaTh W HMHTEPIPETUPOBATH
uHpOpMAIMIO  OMOJIOTUYECKOTO  COJIECPKAaHUSA, BKIIOYAIOIIYIO

NICEBIOHAYYHbIE 3HAHMUS U3 pa3IMYHBIX UCTOYHHKOB (CMU,

HAYYHO-TIOMYJISIPHBIC MaTepHalibl); STUYECKUE ACIIEKTHI
COBPEMEHHBIX  MCCIICIOBaHUHA B  OHOJIOTHH, M€ IULIHE,
OMOTEXHOJIOTUHA

10

YMenue co3aaBaTh COOCTBEHHBIE TMHCBMEHHBIE W YCTHBIC

cooOmeHusi, o0o0mass  OUONOrMYecKyr  HuHopManuioo U3




HECKOJIbBKMX HMCTOYHHUKOB, I'PaMOTHO HCIIOJb30BAaTh MOHSATUMHBIN

amnmnapat OMoJIOruu

[Mposepsiembie anemMeHThI conepskanus (10 kinace, 1 momyrosue)

Kon [IpoBepsieMblid 3IIEMEHT COIEPKAHUS

1 buonorus kak Hayka

1.1 buonorus - Hayka o xuBoi npupoze. Pons Ouonoruu B opMupoBaHuu
COBPEMEHHON HAay4YHOU KapTuHbI MUpa. CuctemMa OMOJIOrHYeCKUX HAYyK

1.2 Metoapl TO3HAHUS JKUBOM TPUPOJLI (HAOIIOJICHHE, DKCIEPUMEHT,
OIKCaHue, U3MEepeHue, KJ1accuuKarus, MOJIeJIMPOBaHHUE,
cTaThcTHYecKas 00paboTKa JIaHHBIX)

2 JKuBbIe CUCTEMBI U UX OpraHU3aIUs

2.1 Kupbie cucrempl (OMOCHCTEMBI) KaK MPEIMET HW3Y4YeHUs OHOJIOTHH.
CaolicTBa OMOCUCTEM U HX pazHOOOpa3ue

2.2 YpoBHM  opraHu3anuy  OMOCHUCTEM:  MOJEKYJISPHO-TEHETHUYECKHUH,
KJICTOYHBIA, OPTaHU3MEHHBIN, MOMYJISIHUOHHO-BUI0BOM, Y3KOCUCTEMHBIN,
ouochepHsbIit

3 XHUMUYECKUN COCTAB U CTPOCHUE KIIETKH

3.1 XUMHYECKUN COCTAB KIIETKA. XUMHUUYECKHUE IJIEMEHTBI: MAKPOIJIEMEHTHI,
MUKpO3JeMeHThl. Boia m muHepanbHbie BemiecTBa. DyHKIMU BOIBI U
MUHEpaJbHbIX BellecTB B Kierke. [logaep:kaHue OCMOTHYECKOTO
Oananca

3.2 benku. CoctaB u cTpoeHue O€IKOB. AMHHOKUCIOTHI - MOHOMEPHI

OCJIKOB. Hezamenumbie n 3aMCHHUMBIC AMHHOKUCJIIOTHI.

AMMHOKHUCIIOTHBIM COCTaB. YPOBHH CTPYKTYpPhl O€IKOBOM MOJIEKYJIbI




(mepBUYHas, BTOpPHYHAsA, TPETUYHAsI M YETBEPTUYHAS CTPYKTYpa).
Xumundeckue cBoiicTBa 0enkoB. buonornyeckue GyHKIIMU OCIKOB.

®depmeHThl - Ouosnoruuyeckue kKaranuzaTopbl. CtpoeHue depmeHTa:
aKTUBHBIA  1LEHTp, cyOcTtpaTHas cneurduunocts. KodepMeHTHI.

Buramunsl. OTinuns GepMeHTOB OT HEOPTaHMYECKUX KaTaInu3aToOpOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIIOKO3a, pubo3a U J€30KCHpu003a),
aucaxapusl (caxapo3a, JaKTo3a) U MoIucaxapusl (Kpaxmall, TIIHKOTeH,
HesuTo03a). buonorndeckue GyHKIMU YTIE€BOAOB.

Jlunmuael: TpUTIUUEpHILl, crepounsl, (ochomunuasl. ['mapodumsHO-
ruapodoOHble  cBoMcTBAa.  buonormueckue — GyHKUMH ~— JTUTIUIOB.

CpaBHeHI/Ie YIJI€EBOOOB, OEJIKOB U JIMITU OB KaK HCTOYHHUKOB OHCPIrUU

3.4

Hyxkneunossie xucnorsl: JIHK wm PHK. Hyxkneotuaer - moHOMEpEI
HykJIenHOBBIX KucioT. Ctpoenne u ¢ynkuuun JIHK. Crpoenue u

¢byakuun PHK. AT®: ctpoenue u GpyHKIun

3.5

HI/ITOHOFI/I}I - HayKa O KIICTKC. Knerounas TCOpHA. MGTO,IIBI N3Y4YCHHA

KJIICTOK

3.6

Knerka kak menoctHas xuBas cuctema. OOIMe NpU3HAKUA KIETOK:
3aMKHyTas HapyxHas memOpana, mosekynbl JIHK kak renermueckwmii

alapar, CHCTEMa CHHTC3a Ocnka

3.7

Tunel KIETOK: dyKapHOTHYECKas W IpokapuoTudeckas. OcoOeHHOCTH
CTPOCHHUS MPOKAPUOTHYECKON KieTKU. KileTouHas cTeHka OaKTepui.
Crpoenue AYKapUOTHYECKOU KJICTKH. OcHOBHBIE OTJINYHS

pPacCTUTENbHOMN, KUBOTHOW U TPUOHON KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbI KIETOK - KJIETOYHAsI CTEHKA, MIMKOKAJIUKC,
ux (ynkuuu. Ilnazmatndeckas mMemOpaHa, ee cBoOWcCTBAa U (DYHKIIMH.
Huronnasma u ee opranouibl. OqHOMEMOpAHHBIE OPTraHOUJIbI KIIETKHU:

supomuiazmarnueckas cetb (OIIC), anmapatr ['onbmxu, JIU30COMBI.




[TomyaBTOHOMHBIE OpPraHOWABl KJIETKH: MUTOXOHAPHUHU, IUIACTHUIBIL.
[IpoucxoxaeHne MHUTOXOHAPUW W MIAaCTUA. Buasl  IUIacTUA.
HememOpanHbie opraHoOUbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTD,

PECHUYKH, KT'YTHKH. CDYHKLII/II/I OpraHOM 0B KIJICTKH. Bxirouenus

3.9

Anpo - perynsatopHslid HeHTp KieTku. CrpoeHue sapa: saepHas

000J104Ka, Kapuoria3ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

>KI/I3H6I[6HTCJIBHOCTB KIICTKH

4.1

OOmMeH BemiecTB, WIM MeTabO0IM3M. AcCHMUIALNMS (IUIACTHYCCKUI
oOMeH) W JuCCUMUIISALMS (PHEPreTUUEeCKUid OOMEH) - JIB€ CTOPOHBI
eMHOTO Tporiecca Metaboau3ma. Tumnbsl 0OMeHa BEIIeCTB: aBTOTPO(HBIIM
u reteporpodHbiid. Posb pepmMeHTOB B 00MEHE BEIIECTB U MPEBPaIICHUH

OHCPI'UHU B KIJICTKE

4.2

dortocunTe3. CeroBass W TeMHOBas (a3pl QorocuHTe3a. Peakiumn
dotocunTeza. DPdexkTuBHOCTh (OTOCHHTE3a. 3HAaUeHHE (POoTOCHMHTE3a
st KW3HU Ha 3emute. Brusnue ycnoBuit cpeapl Ha (OTOCHHTE3 U
CHIOCOOBI TIOBBIIICHUS €r0 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XeMOCHHTE3UPYIONINe OakTepuu. 3HAUYEHHUE XEMOCHHTE3a

IUIS )KU3HHU Ha 3eMiie

4.3

DHepreTuyeckuii oOMeH B KJieTke. PacienyieHue BenecTB, BbIJICICHUE U
AKKyMYJHMPOBAHUE SHEPTUU B KJIETKE. DTarbl SHEPreTUIECKOro 0OMeHa.
['mukonus. bpoxenne u ero BHAbL. KHUCIOPOAHOE OKHWCICHUE, WU

KJIETOYHOE JbIxanue. DP(HEeKTUBHOCTh DHEPTETHIECKOTO OOMEeHa

4.4

Peakmmun marpuunoro cuutesa. I'enernueckas madopmarms u JHK.
Peanuzanus renetnueckoi nHpopmaluu B KieTke. [ 'eHeTuueckuit Koa u

ero cpoictBa. Tpanckpunuusa - matpuusblii cuHTe3 PHK. Tpancnsauus -




Oouocunre3 Oenka. KomgupoBanue amuHokucinor. Pons pubocom B

ouocuHTe3e OelKa

4.5

Heknerounsle GopMbl *u3HU - BUPYCHL. MICTOpHUS OTKpBITHS BHPYCOB
(A.1. VBaHnoBckuii). OCOOCHHOCTH CTPOCHHS U KU3HEIEATECIBHOCTU
BUpycoB. bakrepuodaru. bone3nn pacTeHui, KMUBOTHBIX M YEJIOBEKA,
BbI3bIBaeMble BHpycamu. Bupyc mmmyHonedunura yenosexka (BUY) -
Bo30ynurens CIIN[a. Ilpodunaktuka pacnpocTpaHEeHUs BUPYCHBIX

3a00JIeBaHUM

Pa3smuoxenue u HMHAWBUAYAJIIBHOC PA3BUTUC OPraHU3MOB

5.1

Kietounslit iukiI, win >KM3HEHHBIA UK KiIeTku. MHTepdaza u MuTos.
IIpomecchl, mporekaromue B wuHTepdaze. Pemnmukanus - peaxuus
matpudHoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBII HA0Op
- KapuoTull. J[MIIOMAHBI W TalIOUAHBIA XPOMOCOMHBIE HAaOOPBI.
XpOMaTHUIbI. [Hutonornyeckue OCHOBBI Pa3MHOXKEHUSA u
VHIUBHUAYaJIbHOTO PA3BUTHSI OPraHU3MOB.

Jlenenue knetku - muto3. Ctaguu muto3a. IIporiecchl, MpoUCXoasIne

Ha pa3HbIX CTAAUAX MUTO34a. buonoruueckuii CMbBICI MUTO3a

5.2

dopMbl pa3MHOXKEHHS OpPraHM3MOB: OECIIOJI0€ W TMOJoBOe. Bus
0ecrosoro pa3MHOKEHHUS: JIeJICHHE HaJBOE, IMOYKOBAaHWE OJHO- U
MHOT'OKJIETOUHBIX, CIIOPOOOpa30BaHUE, BErE€TaTUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE  KIIOHMPOBAaHWME OpPraHU3MOB, €ro 3HA4Y€HUE JUIA

CCIICKIINH

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTINYUS OT OECIOJIOrO.
Meiio3. Craguu meito3a. [Ipoieccel, mporucxoasiye Ha CTaiusx Meiio3a.
IToBenenue xpomocoMm B Meno3e. Kpoccunrosep. buonornueckuit cMbIcCi

W 3HAYEHHUE MeH03a

5.4

I'amerorenes - mporecc 00Opa3oBaHUsSI TOJIOBBIX KJIETOK y >KUBOTHBIX.




[lonoBble xene3bl: CEMEHHUKUM M sSUYHUKU. OOpa3oBaHHWE U pa3BUTHE
MOJIOBBIX KJIETOK - FaMeT (CIepMaTo30u/l, SUIEKIEeTKa) - CIIEpMaTOreHe3
n oorere3. OCOOEHHOCTH CTPOEHHUS SIULEKIETOK U CIIEpMaTO30MI0B.

OmnonoTBopenue. [lapTeHorenes

5.5

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOPUOHAIBHOE Pa3BUTHE
(oMOpuorene3). Jrtanbl 3MOPUOHAIBHOIO PA3BUTHS Yy IMO3BOHOYHBIX
AKUBOTHBIX: npobiexHue, racTpyJsius, OpraHoreHes.
[TocTamOpuoHasibHOE pa3BuTHE. THUIBI MOCTAIMOPUOHATBHOTO PA3BUTHSA:
npsiMoe, HemnpsiMoe (JIMYMHOuYHOE). BnusgHMe cpenbl Ha pa3BUTHE
OpraHu3MoB; (PaKTOpkl, CIOCOOHBIE BBI3BIBATH BPOKICHHbBIE YPOICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHE

CECMCHH, CTAIUU PA3BUTHUA

HaCJ'IeZICTBGHHOCTL U UBMCHYHMBOCTL OPIraHU3MOB

6.1

IIpeamer m 3amaun reHeTuku. Mctopusi pa3BuTUs TeHETUKU. Bknan
POCCHMCKUX M 3apyOEKHBIX YUYEHBIX B Pa3BUTHE TE€HETUKH. MeTOo[blI
TeHeTHKU (THOPUAONOTUYECKUM, ITUTOTEHETUYECKUN, MOJEKYISIpHO-
reHeTuyeckuil). (OCHOBHbIE TEHETHYECKHE TMOHATHUS. ['eHeTnueckas

CUMBOJIMKA, UCIIOJIB3YCMAaA B CXCMax CKpGHlI/IBaHI/Iﬁ

6.2

3aKOHOMEpPHOCTH  HACIIEIOBAHMSI IPU3HAKOB, ycTaHOBJIEHHbE [
Mennenem. MoHOTHOpHUIHOE CKpEIIMBAaHWE. 3aKOH €IMHOOOpa3Hs
ruOpuoB mepBoro TmokoneHus. [IpaBuio goMuHHpOBaHUA. 3aKOH
paclieruieHus MpU3HakoB. lumore3a wyuctorel ramer. llomHoe w
HEIOJHOE TOMHUHUPOBAHUE.

JuruOpuaHoe CcKpemmBaHWe. 3aKOH HE3aBUCUMOTO HACJeIOBaHUS
npu3HAKoB. [luTOoreHeTHYEeCKne OCHOBBI TUTHOPUIHOTO CKPENTUBAHUA.
AHanusupymoniee CKpemuBaHue. VCrnonb30BaHUE aHATU3UPYIOLIETO

CKpCIIMBAHUA IJIA OIIPCACICHUA I'CHOTHUIIA ocobon




6.3

CuennieHHoe HacienoBaHue mpu3zHakoB. Pabora T. Moprana o
CLEIJICHHOMY HacJeAOBaHUIO IeHOB. HapylleHue cCLeruieHus T€HOB B
pe3yapTaTe KpOCCHHIOBEpa. XpOMOCOMHAs TEOPUsl HACJIEACTBEHHOCTH.
I'eneTnueckue KapTsl.

I'enernka mona. XpOMOCOMHOE OIpEIEICHUE TMoJjia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. 1'OMOraMeTHbBIE U IeTepOTaMETHBIE OPTraHU3MBI.

HacnenoBanue IMPU3HAKOB, CHCIVICHHBIX C IIOJIOM

6.4

N3MeHYUBOCTb. Buapl  M3MEHYMBOCTH: HEHACJICACTBCHHAsd U
HacJleACTBEHHasA. PoJib cpelbl B HEHACIEACTBEHHOM HW3MEHYUBOCTH.
XapakTepucTuka MOAU(DUKAIIMOHHONW H3MEHUYMBOCTH. BapuarimoHHBIM
paa W BapuanuMoHHas KpuBad. Hopma peakuuu — mpu3HaKa.
KonnuecTBeHHbIE M KAa4YE€CTBEHHBIC MPU3HAKA M UX HOPMA PEAKIIUU.

CroiicTBa MOIU(PUKAIIMOHHON U3MEHUYUBOCTHU

6.5

HacnencrBennad, 158)071 FeHOTHITHYECKasl, N3MEHYHUBOCTb.
KomOuHaTuBHAsT M3MEHYUMBOCTh. Mei03 W IMOJOBOM MpOIECC - OCHOBA
KOMOWHATHBHONH  M3MEHUYMBOCTH.  MyTallMOHHAs  W3MEHUYHMBOCTD.
Knaccudukaruys myTanuii: TeHHbIE XpOMOCOMHBIE, TeHOMHBIe. YacToTa
U IPUYHHBI MyTanui. MyTtareHHbsie (akTopbl. 3aKOH TOMOJOTHYECKUX

pAA0B B HaclieACTBEHHON n3MeHunBoctu H.M. BaBuiosa

6.6

I'enetnka uenoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI TEHETHUKHU
YyeJIoBeKa:  I'CHEaJOTHYECKHUM, OJIM3HEIOBBIA, IIMTOICHETHYECKHH,
OMOXMMUYECKHUH, MOJIEKYJISIPHO-T€HETUYECKH . CoBpemMeHHOE
ONpeJIeIICHUE TEHOTHIIA: MMOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIUPOBAaHWE, B TOM 4yucie ¢ nomompbto [IP-ananu3a.
HacnencrBennsie 3a00sieBaHUST YeIOBEKA: TCHHBIC 00JIE3HU, OOJIC3HU C
HACJICICTBEHHOM TMIPEIPaCIONOKEHHOCTBIO, XPOMOCOMHBIE OOJIe3HHU.
Comartuyeckre W TEHEpaTUBHbIE MyTaluu. [IpuHIUNBI 3710pOBOrO

o6pa3a KHN3HHU, TUAarHOCTHUKH, HpO(l)I/IJ'IaKTI/IKI/I H JCUYCHHA T'CHCTUYCCKHUX




Oone3Hell. MeOUKO-TeHETUYECKOe  KOHCYJIBTHPOBAaHUE. 3HAYCHUE
MEIULIMHCKON T'€HETUKU B NPENOTBPAILCHUM U JICUEHHH TN'€HETHYECKUX

3a00JI€BaHUI YEJIOBEKA

Cenexnus opraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuuss Kak Hayka M MPOLECC. 3apOXKIAECHUE CENEKUUU U
noMectukanusa. Yuenue H.M. BaBunoBa o LieHTpax NpOUCXOXKIECHUS U
MHOrooOpa3ust KyJbTYpHBIX pacTeHuil. LIeHTpbl npoucXoXaeHus

JOMaIlIHUX KUBOTHBIX. COpT, nopozaa, miraMm

7.2

CoBpeMeHHBIE METO/bl CENeKIMU. MacCcoBbli W WHIAWBUAYaTbHBIN
oTOOpPHI B CEJICKIIMM pPACTCHUNW U >KUBOTHBIX. OIIEHKa JKCTephepa.
brnuskopopcTBEeHHOE CKpenuBaHue - WHOpuAWHT. Ywucras JTUHUS.
CkpemuBanue 4YUCTHIX JMHUA. [eTepo3uc, wim THOpUIHAS CuUA.
Heponcreennoe CKpEUIUBaHUE - ayTOpPUIUHT. OtnaneHuas
rudpuan3anus U ee ycrexu. VICKycCTBEHHBI MyTareHe3 M IOJydYeHHE
MOJUIUIONAOB. JlOCTMXKEHUS CEJNEKUMH pPACTEHUH, KUBOTHBIX U

MUKPOOPTaHU3MOB

7.3

buorexHonorus kak oTpaciib IpOU3BOACTBA. | '€HHAsl MHKEHEpHUs. JTallbl
co3nanusi pexkomOmHaHTHOM JIHK w TpaHCreHHBIX OpraHu3MOB.
Knerounas wunxenepus. Krnerounelie KynbTypbl. MUKPOKIOHAIBHOE
pasMHOXEHME  pacteHud. KIlOHMpOBaHHE  BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE U STUYECKUE

npo6siembl. [MO - reneTudecku MOAUPUITUIPOBAHHBIE OPTaHU3MBbI

[IpoBepsiemMble TpeOOBaHUS K PE3yIbTaTaM OCBOCHHUSI OCHOBHOM

oOpazoBarensHOM nmporpammel 10 kiacca (2 momyroaue)

Kox

[IpoBepsieMble NpeAMETHBIE pE3YJIbTATBl OCBOCHUS OCHOBHOU

MPOBEPSIEMOT0 | 00pa3oBaTEIbHOM MPOTrPpaMMBbI CPEIHETO 00IIEro 00pa3oBaHM




pe3ynbTaTa

1

ChopMupoOBaHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHUS €CTECTBEHHbIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPAa U HAYy4YHOI'O
MHUPOBO33PEHUS; O BKIIAJI€ POCCUUCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOrMH; (PYHKIIMOHAIBHONW T'PaMOTHOCTHU

YUCJIOBCKA IJIA PCIICHUA JKU3HCHHBIX 3a/1a4

YMeHue pacKkpbiBaTh COJIEpKAHUE OMOJIOTUYECKUX TEPMUHOB U
NOHSATUN: BUJ, TOMYJsAlMs, TEHO(POH, DSBOJIOIUS, IBIKYIIUE
cuibl ((pakTOpbl) IBOJIOLHUM, TPHUCIOCOOJEHHOCTh OPTraHU3MOB,
BUJI000pa3oBaHue,  JIKOJOTHYECKHE  (PAKTOphI, HKOCUCTEMA,
NPOJIYIEHThI, KOHCYMEHTBI, PEAYyICHThI, IIeNMd  I[HUTAHUS,

9KOJIOTHYECKasl MUpaMuia, OMoreoreHo3, onocdepa

YMeHue uznarath OMOJIOrHYeCKUe TeOpHUH (IBOJIOIMOHHAS TEOPUS
Y. JapBuHA, CUHTETHYECKas TEOpPHUS HSBOJIIOLWH), 3aKOHBl H
3aKOHOMEpHOCTH  (3apojabiimeBoro  cxojactea K.M.  bopa,
yepe0oBaHUsl TJIaBHBIX HampaBieHW u myTed sBoronuu A.H.
CeseprioBa, yuerus: o omochepe B.M. Beprajackoro), onpeaensaTsh

I'paHUObI UX MPUMCHUMOCTH K JKUBBIM CUCTCMaM

YMeHHe BIaJIETh METOJAMH HAyYHOT'O IIO3HAHUS B OHOJIOTHUH
(HaOIIrO/ICHUE W OTIMCAHWE YKUBBIX CHCTEM, IPOIICCCOB U SIBIICHHIA;
OpraHu3aIds W TMPOBEJICHHE OHOJOTHYECKOTO JKCIICPUMEHTA,
BBIJIBOKCHUE  TUIOTE3bI;  BBIBICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEYEMBIMU BEJIMUYMHAMH, 00BsACHEHHUE MOJTYYEHHBIX
pe3yJbTaTOB, HMCIIOJb30BAHHBIX HAYYHBIX IOHSATHH, TEOPUM U
3aKOHOB; YMEHHE J€JaTh BBIBOJAbl HAa OCHOBAaHUM ITOJYYECHHBIX

pE3yIbTaTOB)




YMeHrne  BBIIENATHh  CYIISCTBEHHBIE  NPHU3HAKA  CTPOCHUS
OMONOTUYECKUX OOBEKTOB: BHJOB, TOMYJAIHNA, TPOMYIECHTOB,
KOHCYMEHTOB, pPEIyLIEHTOB, OHOTE€OIEHO30B M  JIKOCHCTEM;
OCOOCHHOCTH  TPOLIECCOB  HACJIEJCTBEHHOW  W3MEHUYMBOCTH,
€CTEeCTBEHHOTO O0TOOpa, BUA000pa3OBaHUsA, MPUCTOCOOJIECHHOCTH
OpraHU3MOB, JICUCTBHS IKOJIOTHYCCKUX (DAKTOPOB HA OPTaHU3MEI,
nmepeHoca BEMIECTB H IOTOKA JOHEPrUM B JKOCHUCTEMAX,
AQHTPOTIOTCHHBIX M3MCHCHHHA B JIKOCHUCTEMax CBOCH MECTHOCTH,

KpYroBopoTa BCIICCTB U OMOreOXMMHYECKUX IIUKJIOB B 6H0c¢)epe

YMeHHe TPUMEHATh TMOJy4YeHHBbIC 3HaHUS JUIi OOBSICHEHUS
OMOJIOTMYECKUX  TPOIECCOB W  SBICHUW, U  MPUHSITHS
MPAaKTUYECKUX PEIICHUNH B TMOBCEJHEBHOM IKU3HM B IEIAX
oOecrieueHusi 0€30MaCHOCTH CBOETO 370pPOBbS U  370pPOBBSA
OKPYXAIOIIUX JIIO/ICH, COONIOACHUSI HOPM I'PaMOTHOTO TOBEJICHHS
B OKpYXKarolieil MpupoJHON cpejie; MOHMMaHue HEOoOXOJIUMOCTH
UCIIOJIb30BaHUS  JOCTHKEHUH COBPEMEHHOW OMOJIOTMH ISt

PaLMOHATIBHOIO IIPUPOIOIIOIb30BAHUS

YMeHue pematb  dJIEMEHTapHbIe  OMOJIOTMUECKHE  3aJlayM,
COCTaBJISITh CXEMBI IIEPEHOCA BELIECTB U SHEPIUM B dKOCHUCTEMAX

(Lenu muTaHus)

YMeHre BBITIONHATH JIA0OPATOPHBIE U TPAKTHYECKUE DPAOOTHI,
coOmoaTh TpaBwia Npu paboTe ¢ y4eOHBIM H J1a0OPaTOPHBIM

000pyTI0BaHHEM

YMeHue  KpUTHYECKH  OIIEHMBAaTh W HHTEPIPETUPOBATH
uHpOpMAINIO  OMOJIOTHYECKOTO  COJAECP)KAHUSA, BKIIOYAIOIIYTO
NICEBJIOHAYYHbIC 3HAHMUS U3 PaA3IMYHBIX UCTOYHHKOB (CMU,

HAy4HO-TIOMYJISIPHBIE MaTepuajbl); pacCMaTpuBaTh TIJI00ATbHBIE




AKOJIOTHYECKUE MPOOJEMbl COBPEMEHHOCTH, (POPMUPOBATH MO

OTHOIIICHUIO K HUM CO6CTBCHHyIO IMIO3UIIHUIO

10

YMeHne co3maBaTh COOCTBEHHBIE TMHCHMEHHBIE U YCTHBIC
coobmieHusi, o0000mas OHOJOTHYECKYI0 HMHQOpMaLUIO U3
HECKOJIbKMX HCTOYHHKOB, TPAMOTHO HWCIOJB30BaTh MOHATUHHBIN

amnrmapaTt OMoJIOruu

[Mposepsiembie anemMenThI conepskanus (10 knace, 2 momyroue)

Kon

HpOBepHeMBIﬁ QJICMCHT COACPKAHUA

DBOJIIOIIMOHHAS OMOIOTHUSA

1.1

DBOJIIOIIMOHHAS TEOPHSI I €€ MECTO B OMOJIOTHH.

CeuperenbcTBa 3BOIONUH. [laneoHTOIOTHYECKHE: TTOCIEA0BATEILHOCTh
NOSIBIICHUSI BUIOB B IaJICOHTOJIOTUYECKON JIETONHCH, TIePEXOIHbIE
dbopmbl. buoreorpaduueckue: cxomctBo u paziauuue GayH u diop
MaTepUKOB U OCTPOBOB. DMOPHOJOTHYECKHE: CXOJCTBA U Pa3IHUIUs
SMOPHOHOB  pa3HBIX  BUJOB  MO3BOHOYHBIX.  CpaBHUTEIHHO-
aHATOMHUYECKHWE: TOMOJIOTUYHBIC, AaHAJOTUYHBIC, pPYJAHMMCHTapHbBIC
OpraHbl,  aTaBU3Mbl.  MOJEKYyIIPHO-OMOXMMHUYECKHE:  CXOJICTBO
MEXaHM3MOB HACJIEJACTBEHHOCTH M OCHOBHBIX METAa0OIMYECKUX MyTeH y

BCCX OpPraHu3MoB

1.2

OpomonmonHas teopuss Y. Jlapsuna. Ilpennocbuikd BO3HUKHOBEHHUS
napBMHU3MA. JIBMKyIllME€ CHJIBI JBOJIOUMHM BUIOB 10 JlapBuHy
(M30BITOYHOE  pPa3MHOKEHHE TPU  OTPAHMYEHHOCTH  PECYpCOB,
HEOMpeJeeHHas  W3MEHYMBOCTh, OOprbda 3a  CyIIEeCTBOBAaHHE,

€CTECTBEHHBIN 0TOOD)

1.3

Cuntetnyeckasi teopusi sBoitounu (CTD) U OCHOBHBIE €€ IMOJIOKECHHUS.

MuxkposBomtonus. [Tonmynsinus kKak equHUIa BUAA U BOIIOIUN




1.4

JIBwxymue cuiabl  (pakTophl) SBOJIOIMU  BHJIOB B IPUPOJIE.
MyTauMoOHHBIH ~ Tpouecc WM KOMOMHATHMBHAasg  HM3MEHYHMBOCTb.
[lonynsuroHHbIE BOJIHBI W Jpeid reHoB. M3omduuss U MUrpamus.
EctecTBeHHBIl 0TOOp - HampaBistomui (akTop 3BoJOUUUA. DOpPMBI
€CTEeCTBEHHOT0 0TOOpAa.

[Iprcnoco6IeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Boitonuu. [Ipumepsl
NPUCTIOCOOJIEHUI Y OPraHu3MOB. ApOMOP(O3bl U UIN0ATANTALIHH.

Bun wu Bugoo6pazoBanue. Kputepuum Buma. OcHOBHbIE (DOpPMBI

BI/II[OO6pa30BaHI/ISI: reorpaq)nqec:Koe, 9KOJOT'MYCCKOC

1.5

MaKpOBBOHIOIlI/IH. cDOpMLI SBOJJIONUMU: q)HHeTI/I‘IeCKaSI, AUBCPIrCHTHAA,

KOHBEpreHTHasl, nmapasuiensHas. HeoOpaTuMocTh 3BOIOIMH

Bo3nukHoBeHUE M Pa3BUTHUC JKNU3HU HaA 3emiie

2.1

JloHay4yHbIE TIPEJICTABICHUS O 3apOXKICHUU *KU3HU. HaydHble rumoTessbl
BO3HMKHOBEHHUS JKM3HM Ha 3emje: aOuoreHe3 |  IaHCIePMHUS.
XuMuUYecKkas  JIBOJIONUA.  OJKCIEPUMEHTAIIbHOE  IOATBEPKIACHUE
XUMHUYECKOU DBOJTIOMHU. HayanpHbIE dTAIlbl OHOJIOTHYECKON DBOJIIOIINH.
I'unoreza PHK-mupa. IlepBbie knetku u ux 3omonus. PopMupoBaHue

OCHOBHBIX I'PYIIII )KUBBIX OPTaHU3MOB

2.2

PazButue xu3Hu Ha 3emie no 3pam u nepuoaam. Karapxei. Apxeiickas
U TpoTepo3orckas 3pbl. Ilameo3oiickas 3pa U €€ IEPHOJBL:
KeMOPHUICKUH, OPAOBUKCKHH, CHTYPHUICKU, JICBOHCKUM,
KAMEHHOYTOJIbHBIM, NEPMCKUN. Me3030McKkas 3pa U €€ MEpPUOJBL:
TPUACOBBIM, IOPCKUNA, METOBOM.

KaliHo30iickass 3pa ©W €€ mnepuoApl: NAJICOrCHOBBIM, HEOT€HOBBIN,
AHTPOIIOT€HOBBIA.  XapaKTEepUCTUKAa KIMMaTta W  TIEOJOTHYECKHUX
npoueccoB. OCHOBHBIE 3TAallbl 3BOJIOLUU PACTUTEIIBHOTO U KUBOTHOTO

Mupa. Apomopdo3sl y pacteHuid u kUBOTHBbIX. [losiBieHue, pacuBer u




BBIMUPAHUE TPYIIN KUBBIX OPraHU3MOB

2.3

CucremMa OpraHMYECKOro MUpa Kak OTpakeHHe 3BoJoUUH. OCHOBHBIE

CUCTCMATHUYCCKHUC I'PYIIIILI OPIraHU3MOB

2.4

OBoJoIMsl  4enoBeka.  AHTpOmojoruss  Kak  Hayka. PasBurthe
MPEJICTABICHUN O TIPOUCXOKJICHUM YEJOBEeKa. MeEToAbl W3y4YeHUs
anTporniorene3a. CXOJCTBa W pa3IMyuMsg 4YeJIOBEKAa M KUBOTHBIX.
CucremMatuyeckoe NoJjIoKeHHE YeI0OBeKa.

JBuwxymue cunbl  (paktopsl) aHTpomoreHesza. HacnenctBeHnHas
U3MEHUYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIECTBEHHbIN 00pa3 *KU3HH,

U3rOTOBJIEHUE OPYIAU TPYA, MBILIJIEHUE, PEYb

2.5

OCHOBHBIE CTaJUM WU BETBU DJBOJIOLMU YEJIOBEKA: aBCTPAJIOMUTEKH,
YemoBek YMEJIbIH, YesoBek NPSIMOXOIAIINH, YenoBek
HEaHJEpTAIbCKUM, YemoBek pasymubii. Haxomkm  uckomaembIx
OCTaHKOB, BpeMs CYIIECTBOBaHHUS, OOJACTh paclpoCTpaHEHHUs, O00BbEeM

T'OJIOBHOI'O MO3ra, O6p&3 JKU3HH, OpyIUA

2.6

Yenoeueckne packl. OCHOBHBIE OOJBIIME pPAChl: EBPOINCOUIHAS
(eBpasuiickas), HErpo-aBcTpajIouaHas (3KBATOpUAIbHAs ), MOHTOJIOUIHAS
(a3maTcro-amepukaHckas). UepTbl mprcocoOIeHHOCTH TpeICTaBUTENEH
YEeJIOBEUYECKUX pac K  YCJIOBUSAM  CYIIECTBOBaHMS.  EAMHCTBO

yenoBeueckux pac. Kpuruka pacuzma

Opranusmbl U OKpykarolas cpeaa

3.1

DKoJIOrMsl Kak Hayka. 3aJjadyd W pa3fenbl 3KoJoruu. MeTobl
AKOJIOTMYECKHUX HCCIEIOBaHUM. DKOJIOrn4eckoe MupoBo33penue. Cpelbl
oOWTaHWs OpPraHW3MOB: BOJHAs, HA3€MHO-BO3AYIIHAS, TIOYBEHHAS,

BHYTPUOPraHU3MEHHAas

3.2

Oxkonornyeckue (aktopsl. Knaccudukanus skogoruueckux (hakTopoB:




abuotuyeckue,  OMOTHYECKME M aHTponoreHHele.  JledicTBue

AKOJIOTMYECKUX (PAKTOPOB Ha OPTraHU3MbI

3.3

AbGuoTuyeckue (haKTOopHI: CBET, TeMneparypa, BJI&KHOCT.
®doronepuoausm.  [lpucrnocobieHuss  OpraHU3MoOB K JICHCTBHUIO

abnornyeckux pakTopoB. buonornueckue puTMbl

3.4

buotnyeckue  Qakropsl. Buabl OMOTHMYECKHMX  B3aMMOJEHCTBUNA:
KOHKYPEHLIMS, XUIIHUYECTBO, MMAPA3UTU3M, MYTYaJIu3M, KOMMEHCAIN3M
(HaxJIeOHUYECTBO,  KBAPTHUPAHTCTBO),  aMEHCAJIU3M,  HEUTpaIu3M.
3HaueHne OMOTUYECKUX  B3aMMOJEHCTBUUA Uil  CYIIECTBOBAHUS

OpraHn3MoOB B IIPUPOJHBIX COO6IIICCTBaX

3.5

OKOIOrHYeCcKHue XAPAKTCPUCTUKH TIOIMYJIALINU. OcHOBHEBIE TIOKa3aTeIn
monyranguu: 4YHUCICHHOCTDb, INUIOTHOCTH, pPOXIAACMOCTb, CMCPTHOCTD,
[MpupoCT, MHUTI'pALUA. I[I/IHaMI/IKa YUCJIICHHOCTU TIIOIIYJISAOMH W €€

perymsus

COO6I_H€CTBa H OKOJIOINYCCKUEC CUCTCMbI

4.1

Coo011ecTBO OpraHu3MoB - 6uorieH03. CTPYKTypbl OHOIIEHO3a: BHIOBas,
pocTpaHCTBeHHAas, Tpoduueckas (nuiieBas). Buasi-noMmuaanTel. CBs3U

B OMOIICHO3€E

4.2

Okonoruyeckue cucteMbl (3Kocuctemsbl). [loHaTtne o0 ’Kkocucteme
ouoreoreHose. QDYHKIUOHATIbHBIE KOMIIOHEHTBl ~ 3KOCHUCTEMBI:
IPOJIYLUEHThI, KOHCYMEHTBI, peayleHTbl. KpyroBopoT BeHIECTB U MOTOK
SHEPruu B IKocucTeme. Tpoduyeckue (MUIIEBBIC) YPOBHU SKOCHUCTEMBI.
[Mumesie nenu u cetu. OCHOBHBIE MMOKA3aTEIU YKOCUCTEMBI: OHoMacca,
OPONYKIUS. OKOJOTMYECKHWE NUPaMUIbl: MPOAYKIWU, YHUCICHHOCTH,
Oouomaccel. CBOWCTBa 53KOCUCTEM: YCTOWYMBOCTb, CaMOPETYJISLIHUS,

pasBurue. Cykueccust




4.3

[IpuponHble 3KOCUCTEMBI. OKOCHCTEMBI 03€p M pEK. OIKOCHCTEMa
XBOMHOTO WJIM IIMPOKOJIMCTBEHHOIO JIeCa.

AHTpPOIIOr€HHbIE 3KOCHCTEMBI. ATPO3KOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonornueckoe © XO3IMCTBEHHOE 3HAYEHUE arpo’KOCUCTEM U
ypOOIKOCHUCTEM.

buopaznooOpasue kak ¢GakTop yCTOMUMBOCTH 3KOcucTeM. CoxXpaHEHHE

OMOJOTMYECKOTO pa3HoOOpa3us Ha 3emiie

4.4

VYyenne B.U. Bepuaackoro o 6uocdepe. ['panuiibl, cocTaB U CTpyKTypa
ouocdepnl. XKupoe BeriectBo U ero GyHkiuu. OcodeHHOCTH 6uochepsl
Kak TI00ambHON 3KOCHCTEeMBI. JIMHaMHYecKoe paBHOBECHE M OOpaTHas
CBs3b B Onocdepe. KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE ITHKITBI
aJIeMEHTOB (yriiepoja, a3oTa). 30HaNbHOCTH Ouochepsl. OCHOBHEIC

OMOMBI CyIITN

4.5

YenoeuectBO B Onocdepe 3emun. AHTPONOTeHHbIE HW3MEHEHHUS B
ouocdepe. ['odanbHBIC SKOJIOTUIECKUE TPOOTIEMBI.
OcHOBa panMOHAILHOTO YIPAaBIEHUS MPUPOAHBIMU pecypcamMu W HX

UCTosib30BaHue. JJocTimkeHns: OMOJIOTHUU U OXpaHa MPUPOJIbI

Jlns mpoBeneHUs €AMHOTO TOCYAapCTBEHHOrO 3K3aMeHa Mo Ouonoruu (maiee -

EI'D mno Owuonorum) WHCHONB3yeTCsS TMepedeHb (KoaudukaTtop) MpOBEpSIeMBbIX

TpeOOBaHMN K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MPOTpamMMBI

CpeHero o01Iero o0pa3oBaHus U AIEMEHTOB COJICPKAHUS.

ITposepsiembie Ha EI'D mo 6nonoruu TpeboBaHUs

K pe3yJIbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIIbHON MTPOTPAMMBI

cpeaHero ooimero oopa3oBaHus

Kox

[IpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pe3yJibTaTaM OCBOCHUS

MIPOBEPSIEMOI0 | OCHOBHOM  00pa30BaTEIbHONM MpOrpaMMbl CpPEJHEro  OOUIEro




TpeboBaHuUs

oOpa3zoBaHus

1

ChopMupoOBaHHOCTH 3HAHUM O MECTE U POJIU OMOJIOTUU B CUCTEME
€CTeCTBEHHBIX  HayK, B  (OPMHUPOBAHUM  COBPEMEHHOMU
€CTeCTBCHHOHAYYHOW KApTUHBI MHpaA, B T[IO3HAHUU 3aKOHOB
OPUPOJBI U PEIICHUU YKU3HEHHO BaXKHBIX COIUATBLHO-ITUYECKUX,
SKOHOMHMYECKHUX, FIKOJIOTHYECKUX MPOOJIEM YEIOBEYECTBA, a TAKKE
B PEIICHUU BOMPOCOB PAIMOHAIBLHOIO MPHUPOJOINOIL30BAHUS, B
dbopMUpPOBaHUYN IIEHHOCTHOT'O OTHONICHUSI K MPUPOJE, OOIIECTRY,
YEeJIOBEKY; O BKJIQJ€ POCCHUMCKUX U 3apyOCkKHBIX YUYEHBIX -

OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Brnanenne cuctemoil 3HaHUM 00 OCHOBHBIX METOAAX HAYYHOT'O
MO3HAHMS, WCIOJIB3YeMbIX B OHOJIOTUYECKHX MCCIICIOBAHUSIX
KUBBIX OOBEKTOB M DKOCUCTEM (OINHCaHUE, H3MEpPEHUe,
NpoBeJIeHNE HaOIIOJEHUI); Ccrnoco0aMy BBISBICHUS M OLIEHKH
AHTPOIIOT€HHBIX U3MEHEHUN B IIPUPOJIE.

YmMenue BBIJIBUTaTh TUIIOTE3BI, IIPOBEPATH 1704
3KCIIEpUMEHTAIIBHBIMU CpeaCTBaMU, bopmynupys LEIb
VCCIIEIOBaHNs, aHAIIM3UPOBATh NIOJyYEHHBIE PE3YyIbTaThl U JEIaTh
BBIBO/JIBL.

BrisiBiieHHE 3aBUCMMOCTH MEXIY HCCIEAYEMBbIMU BEJIWYUHAMU,
OOBSICHEHHE TIONYYECHHBIX PE3yNbTaToB U (opmynupoBaHuE

BBIBOAOB C UCIIOJIb30BAHUCM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ N 3aKOHOB

YMeHue BIageTh CHUCTEMON OMOJOTUYECKHX 3HAHWM, KOTopas
BKJIIOYAET: OCHOBOIOJIATalONIUe€ OMOJOTMUYECKUE TEPMUHBI U
noHATHs (KW3Hb, KJETKa, TKaHb, OpraH, OpPraHu3M, BHU]I,
HMOMYJIANMSA, JKOCHCTEeMa, OWOIleHO03, Ouocdepa; meTaboIH3M,
romMeocras, KIETOYHbIW  HWMMYHUTET, OHOCHHTE3  Oeika,

OMONOJIMMEpHI, JIACKPETHOCTb, CaMOpEeryJisiuus,




CaMOBOCIIPOU3BEACHUE, HACJIEICTBEHHOCTb, W3MEHYHUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U PA3BUTHUE);

Oouonornyeckue Teopuu: kierouHas teopus T. IlBanna, M.
[IInennena, P. BupxoBa; KJIOHaJIbHO-CEJIEKTUBHOIO WMMYHHUTETA
II. Opmux, WM.  MeuynukoBa, XpPOMOCOMHAas  TEOpUs
HacienctBeHHOCcTH T. MopraHa, 3aKOH 3apOJBIIIEBOr0 CXOJCTBA
K. boapa, sBomoumonHass teopuss Y. JlapBuMHA, CHUHTETHYECKAas
TEOpHs IBOJIIOLMH, Teopusi aHTpomnoreHesa Y. [lapBuHa; Teopus
ouoreonienoza B.H. Cykauesa; yuenue H.M. BaBuioBa o neHrpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYJIbTYPHBIX PAaCTCHUH, yUCHUE
A.H. CeBepiioBa 0 myTsiIX M HaNpaBICHUSIX HBOJIOIUU, YUYCHUE
B.1A. Bepnaackoro - o Ouocdepe); 3akoHbl (eauHOOOpa3ms
MOTOMKOB  TIEPBOI0  TMOKOJICHUS, PACIICIUICHUS MPU3HAKOB,
HE3aBUCUMOIO  HaclieqoBaHus  mnpu3HakoB [.  Mengens;
CUEIJIEHHOI'O0 HacJIeJI0BaHUs MPU3HAKOB M HApYIICHUS CLEIUICHHS
reHoB T. MopraHa; roMoJOrM4ecKuX psAOB B HACJIEACTBEHHOU
m3MeHunBoctu H.M. BaBuiioBa; reHeTndeckoro paBHoBecus [[x.
Xapnu u B. Baitabepra; 3apoasimeBoro cxojactBa K. bapa;
ouoreHeTndeckuii 3akoH J. I'ekkens, . Mroiepa);

NPUHUUIIBI (AUCTOTHI FaMET, KOMILUIEMEHTaAPHOCTH );

npaBuna (Munumyma HO. JInOuxa, 3KOJOrMYECKON MHUpaMHIbI
qucel, OMOMacchl ¥ SHEPTUN);

runote3sl (koanepBatHoit A.W. OmapuHa, mepBUYHOro OyiIbOHA

JIx. Xonneitra, mukpocdep C. dokca, pudozuma T. Uek)

VYMeHue peuiaTb IMOHCKOBBIC OHOJIOTHYECKHE 3aJa4H., BBIABJIATDH
IMPUYIKMHHO-CICACTBCHHBIC CBA3HU MCIKIY HCCICAYCMBIMHA
OMOJIOTMYSCKUMH O6’B€KT3MI/I, mnmponecCaMm M ABJICHUAMHU, ACIATH
BBIBOAbBI U ITPOIrHO3bI HA OCHOBAHHWH IMOJYUYCHHBIX PC3YJILTATOB,

COCTAaBJIAATh I'CHOTHIIMYCCKHEC CXCMbI CKPCIIMBAHUA OJIA PA3HBIX




TUIIOB HACJICJOBAaHWA IIPU3HAKOB Y OpPraHu3MOB, COCTaBJIATH
CXCMLBI IICPCHOCA BCIICCTB M OHCPIruM B OSKOCHCTEMAX (I_[CHI/I

INUTaHWA, IMIICBBIC CCTI/I)

YMeHne yCTaHAaBIMBATh B3aWMMOCBSI3M MEXIY CTPOCHUEM U
GyHKIUSMU: OPraHOUIOB, KJIETOK pPa3HbIX TKaHEH, OpraHamu u
CHCTEMaMH OpPraHOB Yy PAacTE€HHH, >KUBOTHBIX M YEJIOBEKA; MEKIY
JTarlaMy OOMEHa BEIECTB; JTalaMu KJIETOYHOIO IMKJIA U
KU3HEHHBIX IIUKJIOB OPraHU3MOB; JTanaMud SMOPHUOHATHLHOTO
pa3BUTHSA, TEHOTUIIOM U (PeHoTHrnOoM, (eHOTHNOM M (daKTOpaMu
cpeabl OOMTaHUS, MPOIECCAMH SBOJIIOIMU; JBIKYIIUMU CUJIAMU
AHTPOIOT€HE3a; KOMIIOHEHTAMHU  pPAa3JIMYHBIX JKOCUCTEM U

HpI/ICHOCO6J'I€HI/IHMI/I K HUM OPraHu3MOB

YMeHue BbIACNIATh CYIIECTBEHHBIE MPU3HAKHU:

CTpOEHHUSI  BHPYCOB, KJIETOK MPOKApUOT U  DYKAPHUOT;
OJIHOKJIETOUYHBIX W  MHOTOKJIETOYHBIX OPraHW3MOB, BHJIOB,
OMOreoIeHO30B, IKOCUCTEM U Ouochephl; CTPOEHHUS OPraHOB M
CHUCTEM OpraHOB pACTCHHM, >XUBOTHBIX, YEIOBEKa; MPOIECCOB
KU3ZHENEATEILHOCTH, TMPOTEKAIOIMX B OpraHU3Max pPaCTCHHUIA,
KUBOTHBIX U 4YeJOBeKa; OHOJIOTMYECKHX TPOIIECCOB: OOMeHa
BeniecTB (MeTabonn3M), HHGOPMAIIMK U TIPEBPALICHHS] SHEPTHH,
OpokeHHs, aBTOTPO(HOTO M TETepOTPO(HOrO THUIOB MHUTAHUS,
dboTocMHTE3a W XEMOCHHTE3a, MHUTO3a, Meio03a, TaMeTOreHesa,
AMOpHOTeHe3a, MOCTAIMOPUOHATBHOTO PAa3BUTHUSA, PA3MHOKEHUS,
VHJIUBUYaIbHOTO pa3BUTHSA Oopranusma (oHTOTEHE3A),
B3aMMOJICCTBUSL TE€HOB, TE€TEPO3HCA; JECHUCTBHM HCKYCCTBEHHOT'O
oTOOpa, CTAOWIM3UPYIOMIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTEeCTBEHHOTO O0TOOpa; aJNIONaTPUYECKOr0 U CHUMMATPUUECKOTO

BUI000pA30BaHMs; BIMSHHUS JBIKYIIUX CHJI DBOJIONMH Ha




reHO(OH] MONYJIALMH; TPUCIOCOOJIEHHOCTH OPraHU3MOB K Cpelie
oOWTaHusA, 4YepeOBaHMs HAIPaBICHUN 3BOJIOLUU; KPYroBOpOTa

BCIICCTB U ITOTOKA SHEPTHUH B 9KOCUCTEMAX

ChopMupoOBaHHOCTh YMEHUSI BBIACIATH CYIIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK MPOKAPUOT M DYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJICTOUHBIX ~ OpPraHU3MOB, BHJIOB, OHOTECOIICHO30B U
HKOCUCTEM; OCOOEHHOCTH IMPOLIECCOB OOMEHa BEHIECTB H
IpeBpaIieHus YHEPrun B KieTke, (OTOCHUHTE3a, TUIACTUYECKOTO U
SHEPreTMYeckoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meilo3a,
OIUIOJIOTBOPEHUSA, PA3BUTUS U PA3MHOKEHUS, WUHIUBUAYATBHOTO
pa3BUTHs opraHu3Ma (OHTOreHe3a), OOphOBI 3a CYIECTBOBAHME,
€CTECTBEHHOT0 O0TOOpa, BUA000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHu3MOB K cpele OOuTaHUs, BIUSHUS KOMIIOHCHTOB
SKOCHCTEM, AHTPONOTCHHBIX HM3MEHEHHH B HKOCHCTEMAax CBOEHU

MCCTHOCTH, KPYIroBOpOoTa BCHICCTB M IIPCBpAIICHUA OSHCPIUU B

ouocdepe
Ymenue MCIIOJIb30BaTh COOTBETCTBYIOIIINE apTyMEHTHI,
OHMOJIOTHUYECKYIO TEPMHHOJIOTHIO U CUMBOITUKY TS

JTI0OKa3aTeIbCTBA POJACTBA OPraHU3MOB PAa3HBIX CHUCTEMATHYECKHX
TPYIIT;, B3aWMOCBSI3M OPraHU3MOB M CpEeIbl OOWTAHUS, CIMHCTBA
YEeJIOBEUYECKUX pac; HEOOXOIWMOCTH 370pOBOr0 oOpasa >KH3HH,
COXpaHCHHS pPa3HOOOpa3Wsi BHJIOB M DKOCHCTEM KaK YCJIOBHS

COCYICCTBOBAHMA IIPHUPOABLI M YCIIOBECUCCTBA

YMeHre KpUTHYECKH OIEHHWBATh HH(POPMAIMIO OHOJIOTHYECKOTO
COAEPKAHUS; WHTEPNPETUPOBATH ATUYECKUE ACIIEKThI
COBPEMEHHBIX  HUCCIEJOBAaHUW B  OWOJOTMH,  MEAUIMHE,
OMOTEXHOJIOTUM; PACCMATPUBATh TJI00ANbHBIE HKOJIOTHYECKHUE

npoOJeMbl COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOILLICHHUIO K HUM




COOCTBEHHYIO MO3UIUIO

IlepeyeHb 21EMEHTOB coaepKaHus, MpoBepsieMbIX Ha EI'D

o OMOJIOTUH

Kox

[IpoBepsieMblid 3IIEMEHT COIEPKAHUS

buonorus kak HayKa. JKuBbie cuCTEeMBI U HX N3YyUCHUC

1.1

CoBpemeHHasi OMoIorus - KOMILJIEKCHAsl Hayka. buonorndyeckue Hayku u
u3ydyaemble HMU TMpoOjembl. DyHIaMEHTaNbHbIE, MPUKIATHbIE WU
MOMCKOBBIE HAYYHBIEC UCCIIEAOBAHMS B OMOJIOTUU.

3HaueHue Ouosioruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HayyHOU KapTuHbl wMmwupa. [Ipodeccun, cBs3aHHbIE € OHOJIOTHEH.
3HaueHue OWOJIOTMM B TMPAKTUYECKOM JEeATEIbHOCTH YeJIOBeKa:

MCIAUIHNHEC, CCIIBCKOM XO3HﬁCTBC, IMPOMBIIIIJIICHHOCTH, OXpPaHC ITPHUPOAbI

1.2

JKupble cuctembl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KMBBIX
CHUCTEM: €IMHCTBO XMMHUUYECKOI'0 COCTaBa, TUCKPETHOCTh U 1I€JIOCTHOCTb,
CJI0)KHOCTh u YHOPS0YCHHOCTD CTPYKTYPHI, OTKPBITOCTb,
caMOOpraHu3alus, CaMOBOCIIPOM3BE/ICHHUE, pa3apaxxuMocCTh,
HU3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3anuy KUBBIX CHCTEM: MOJIEKYJISPHBIM, KIIETOYHBIMH,
TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISIIMOHHO-BUIOBOM, 3KOCHCTEMHBIN
(OuoreorieHoTHYEeCKUi), OmocdepHsrid. Ilpomeccer, mpoucxoxasiue B
KUBBIX cucTteMaX. OCHOBHBIC MpHU3HAKH KWBOro. JKW3HB Kak ¢opma

Cym€CTBOBAHMA MAaTCPHUU

1.3

MeTtoasl OHMOJIOTHYECKOMN HAYKHU. Ha6mronenue, U3MEPEHUE,
JKCIIEpUMEHT, CHCTeMarn3anus, MetaaHain3. [loHsaTue o 3aBUCMMOUN U
HE3aBUCHUMOW nepeMeHHou. [InannpoBanue skcnepumenta. IloctaHoBka

u npoBepka runore3. HyneBas rumore3a. Ilonsitue BBIOOpKH U ee




JOCTOBEpHOCTh. Pa3bpoc B  Ouonorndeckux gaHHbIX. OreHka
JIOCTOBEPHOCTH TIOJNIYYCHHBIX PE3yNbTaTOB. I[IpHUMHBI HCKaKCHHSI

PE3YJIBTATOB SKCIICPUMCHTA. [IoHsATHE CTATUCTUYECKOIO TECTA

Kierka kak Omoyiioruueckas cucTeMa

2.1

Knerka - cTpykTypHO-(QyHKIHMOHAJIbHAs €IMHHULA KUBoro. Hcropus
oTkpbiTusl KieTku. Padotel P. I'yka, A. JleBenryka. Kierounast teopus
(T. IlBann, M. Ilnetinen, P. BupxoB). OCHOBHBIE TOJOXKEHUS
COBPEMEHHOM KJIIETOYHON TEOPUHU.

Metonbl MOJEKYISIpHOM M KJIETOYHOW OHMOJIOTMHM: MHUKPOCKOIUS,
xpomaTorpadus, anexkTpodopes, METOJ MEUYEHBIX aTOMOB,

muddepennnanbHOe IEHTPUDYTUPOBaHNE, KYJIbTUBUPOBAHUE KIETOK

2.2

XUMHYECKUI COCTaB KJIETKH. Maxkpo-, MUKPO- u
yIbTPAaMUKPO3JIEMEHTHl. Bosla U ee poiib Kak pacTBOPUTEINsI, peareHra,
y4acTue B CTPYKTYPUPOBAHUU KIIETKU, TEIUIOPETYISIMU. MuHepaibHbie
BEIIECTBA KJIETKH, UX OMOJIoTHYecKas poJib. Pojib KATHOHOB M aHHOHOB B
KJIETKE.

buonornueckue momuMepbl. benku. AMUHOKHCIOTHBIA COCTaB OCIIKOB.
Crpykrypel OenkoBoil Mmousiekynbl. [lepBuuHast cTpykTypa Oenika,
NenTUAHAs CBs3b. BTopuuHas, TpeTHYHAasl, YETBEPTUYHAS CTPYKTYPBHI.
Henatypamusi.  CoiictBa  OenkoB.  Knaccudukarmuss ~— OenkoB.
buonorunyeckue GpyHkmmm 6€IKOB.

VYrneBogel.  MoHOcaxapuabl,  JaUCAaXapuIbl,  OJIUTOCAXapHIbl |
nonucaxapunabl. OOmMil TIaH CTPOCHHS W (PUBHKO-XUMHUYECKHE
CBOICTBA yrieBoa0B. bronornyeckue GpyHKIINN yriIeBOI0B.

Jlumunet.  'mapodunbHo-THApOPOOHEIE cBoOMcTBa. Kmaccudukamms
munuaoB.  Tpurmunepuasl,  QocPOTUNUIB,  BOCKH,  CTEPOHUIBI.
buonornueckue Qynkumm aunumaoB. OOIME CBONCTBA OMOJOTHYECKUX

MeMOpaH -  TEKy4ecTh, CIHOCOOHOCTh K  CaMO3aMBIKaHHIO,




ITOJTYTIPOHULIAEMOCTb.

Hyxnennossie kucnotel. JJHK n PHK. CtpoeHne HyKJIEMHOBBIX KHCIIOT.
Hyxkneotunsl. Ilpunmun xommiementapHocT. IlpaBuno Yapraddoa.
Crpykrypa JHK - nBoiiHag chnupanb. MeCTOHaXOXAEHUE W
ouonornueckue pynkuuu JJHK. Buast PHK. ®ynkiuu PHK B knetke.
Crpoenne moinekynbl AT®. Makposprudeckue cBa3u B mosekyie ATO.
buonornueckue ynkiuu AT®. BoccTaHOBIEHHBIE MEPEHOCUUKHU, UX
¢yukuuu B kietke. CeksennpoBanue JHK.

CrpyktypHas  Ouonorusi:  Oumoxumuyeckue U OuoduzHuecKue

UCCJIEIOBAHUS COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKYJI

2.3

Tunel KJIETOK: 2yKapuoTHYeCcKas W mpokapuoruueckas. CTpyKTypHO-
(GbyHKIIMOHAIBHBIE 00pa30BaHUs KIICTKH.

CrpoeHune NmpoKapuoTUUYECKOW KieTkH. KierouHas creHka OakTepuil u
apxeii. OcCOOEHHOCTH CTpOEHHUS TeTepoTpoHO U  aBTOTPOPHOMN
IPOKAPUOTHUYECKUX KIETOK. MecTO U poiib MPOKapUOT B OMOIEHO3aX.
Ctpoenre ¥ (PYHKIIMOHMpOBaHHWE  JYKAPUOTHYECKOW  KIIETKHU.
[Tnazmaruyeckas MeMOpaHa (r1a3maneMma). Crpykrypa
IJ1a3MaTHYECKOM MeMOpaHBI. Tpancmopt BEIIIECTB yepes
IIa3MaTHYeCKyl0 MeMOpaHy: naccuBHBIM (muddy3us, obieryeHHas
mubdy3us), akTUBHBIA (TMEPBUYHBIA W  BTOPUYHBIA  AKTHUBHBIN
tparcnopT). [lomynponuriaemocth MeMmOpanbl. Pabota  HaTpwmii-
KaJTueBOTO Hacoca. ODHAOLUTO3: MHHOIUTO3, (HAromuTo3. DK30LUTO3.
Knerounas crenka. CTpykTypa W (QYHKIUH KIETOYHOW CTEHKH
pacTeHuid, rpuooB.

[urormasma. [lurTo3zosmb. [luTockener. JIBHKEHHE  IUTOIIA3MBL.
Opranounsl  kjetkd. OgHoMeMOpaHHbIE ~ OpraHOMABI  KIIETKH:
supomazmaruueckas cetb (DIIC), anmapar [Nonblku, TU30COMBI, UX
ctpoenre U (GyHKIUU. B3anMocBA3b OJHOMEMOpPAHHBIX OPraHOUIOB

KiIeTkd. CTpOeHHE TpaHyJIpHOrO peTukyinyma. CHUHTE3 pacTBOPHUMBIX




O0enkoB. CuHTE3 KIETOUYHBIX MeMOpaH. ['mankuil (arpaHyssipHbIN)
sHAOIMIa3MaTuueckuil petukynym. CekperopHas (yHKUMS anmnaparta
lNonbmxku. Tpancnopr BemiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

[lonmyaBTOHOMHBIE OPraHOUBI KJIIETKNA: MUTOXOHIAPHUH, TUIACTUABIL.
Crpoenre W (QYHKIMUM MHUTOXOHJApUM u 1uiactul. IlepBuuHble,
BTOPUYHBIE U CJIOXHBIE MIACTUABI (OTOCHUHTE3UPYIOUIUX SYKAPHOT.
XJI0pOIIacThl, XpOMOILIACTBI, JIEUKOIUIACTHI BHICIIUX PACTEHUH.
HememOpannbsie  opranouasl  kietku  CrtpoeHne ©  (QyHKUHMH
HEMEMOpPaHHBIX OPraHouAOB KJIETKU. Pubocombl. MukpoduiaMeHTHI.
Mpiieunsie kieTku. MukpoTpyoouku. Kinerounsiii nentp. Ctpoenue u
JIBUKEHUE SKTYTUKOB M PpPECHUYEK. MUKpOTPYOOUKH LHUTOIUIa3MBI.
LlenTprois.

SAnpo. OOGomouka sipa, XpOMaTHH, KapuoIUla3Ma, SIAPBILIKH, HX
CTpOCHUE 51 GbyHKIIUH. S nepnHbii OCJIKOBBIA MAaTpPHKC.
[IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B HHTEp(a3HOM speE.
benku xpoMatuHa - THCTOHBI.

Kierounsle BkirodueHHs. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK

AYKapHOT (PaCTUTEIBHOM, J)KUBOTHOM, TPUOHOM )

2.4

AccUMUNISATIAA U JUCCUMWIISIIUS - JIBE CTOPOHBI MeTabonau3ma. THUIbI
oOMEHa BEeNIeCTB: aBTOTPOGHBIN U TeTepOoTpOdHBIN. YdacTe KUCIopoaa
B OOMEHHBIX TIpolleccax. OHEPreTHYeckoe oOecreyeHne KIETKU:
npeBpamienue AT®D B o0MeHHbIX mporeccax. DPepMeHTATUBHBIN
XapaKTep peakui KJIETOYHOro MeTadonn3Ma. @epMEHTHI, UX CTPOECHHUE,
CBOICTBa U MexaHu3M jeicTBus. Kopepmentsl. OTinmuuns GepMeHTOB OT
HEOPTaHWYECKUX  KaTaau3aTopoB. bemKu-akTUBATOpHl ©  OCNKU-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUH OT
pa3IUYHBIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCHHTES.




Ponp xmoporactoB B mpouecce gorocuHTeza. CBeToBas U TEMHOBas
¢azpl. [IpogykruBHOCTH oTOCHMHTE3a. BrnusHue pasnudabix (pakTopos
Ha CKOpOCThb (hoTOCHHTE3a. 3HaueHue (POTOCHHTE3A.

XEMOCHHTES. Pa3znoobpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUUIUpYIOIIME  OakTepuu, IKele300aKTepuu, CepoOaKTepuH,
BOJIOPOJIHbIE OaKkTepuu. 3HAaUEHHE XEMOCHHTE3A.

AnaspoOHbie opranu3msel. Bunbl Opoxxenus. [IpoaykTsl OpoxeHUs U X
UCTIOJIh30BAaHUE UYEJOBEKOM. AHa’pOOHBIE MHKPOOPTAaHMU3MBI  Kak
00BEKThI OMOTEXHOJIOTUU U BO30YAUTENIN OOJIE3HEH.

AnpobHBIE OpraHU3MBl. Orarnbl DHEPreTUYECKOTO oOMeHa.
[ToaroroButenpHblid dTan. ['MUMKOIN3 - OECKUCIOPOAHOE pacIIeIICHUE
TJTFOKO3BI.

buonormyeckoe  okucleHHMe, WM  KJIETOYHOE  JbixaHue. Pounb
MUTOXOHJPUN B Ipoleccax OMoJIOrHYeckoro okucieHus. Luxnnueckue
peakuun.  OxucinurtensHoe  ¢ocpopunupoBanue. [Ipeumymiecrtsa
a’poOHOTro MyTH OOMEHa BEIIECTB Tepe]] aHadPOOHBIM. DP(HEKTUBHOCTH

SHEPIreTUIECKOTO 0OMEHa

2.5

Peakuun wmatpuuHoro cuHTe3a. I[IpUHIUMI KOMIUIEMEHTApHOCTU B
peakuusax MaTpU4YHOrO  CHUHTE3a. Peanusanmsi  HACJIEICTBEHHOMU
uHbopmanuu. ['eHeTHdecKuid KOJ, €ro CBOWCTBa. TpaHCKpUNIUS -
MaTpUYHBIN CHUHTE3 PHK. [TpuHIUIIBL TPAHCKPUIILIH:
KOMILIEMEHTapHOCTb, AHTUIIAPAIUICIIBHOCTD, ACUMMETPUYHOCT.
Tpancnsinus U ee stanbl. Yuyactue TpaHcnopTHeix PHK B OuocunTese
Oenka. YcioBust O6mocunre3a Oenka. KomupoBanme aMuHOKUCTOT. Pomb
prubocoM B OMocuHTE3€e OelKa.

Opranuzanusi reHoMa y MpoKapuoT U 3YKapuUoT. Perymnsius akTUBHOCTH
reHoB y mnpokapuoT. ['mmoreza omepona (®. XKako6, K. Mano).
Perynsinus oOMeHHBIX TIpolieccoB B kieTke. KiieTouHslil romeocTas.

Bupycbl - HekiieTouHble (OPMBI KM3HM M OOJUraTHBIE Mapa3UTHI.




CTtpoeHne  TpOCTBIX W CIOXHBIX  BUPYCOB,  PETPOBUPYCOB,
O6aktepuodaros.
BupycHble 3a0oneBaHusl 4YelOBEKa, >XUBOTHBIX, pacteHuit. CIIN/I,

COVID-19, counanbHble U MEAUIIMHCKUE TPOOTIEMBI

2.6

Krnerounslii nuki, ero mepuonabl U perymsuus. Matepdaza u MuUTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTekawmux B HHTepdaze. [loaroroska
KJIeTkn K  jenenuto. Ilpecunrernyeckuit  (MOCTMUTOTUYECKHH ),
CUHTETHYECKUI M TOCTCUHTETUYECKHH (MPEMUTOTHUECKHUI) MEepUOIbl
uHTepPaszbl.

Marpuunsiii cunte3 JJHK-permukanusa. [Ipunnuns! permmkanuu JTHK:
KOMILIEMEHTapHOCTb, MOJTYKOHCEPBATHUBHBIM CUHTE3,
aHTUNapauiebHOCTh. Mexanusm  perukanuun  JIHK.  Xpomocowmsr.
Ctpoenne xpomocoM. Tenomepsl U Ternomepaza. XpOMOCOMHBIN HaOOp
KJIETKH - KapuoTHIl. JIUIUIOMIHBIM U rariouAHbI HAaOOpbI XPOMOCOM.
I'omosornunsie XxpoMOCOMBI. [1010BBIE XPOMOCOMBI.

Henenne knetkn - muto3. Cragum MHMTO3a M IPOUCXOIAINME B HUX
npouecchl. Tunbl muto3a. KaproknHe3 M UUTOKHMHE3. bHoJIorH4eckoe
3Ha4eHUE MuUTO3a. Perymsauus MHUTOTHYECKOrO IMKJIA  KIETKU.
[Iporpammupyemas KJIeTo4Hasi THOEIb - aromnTo3.

OyHKIMOHAJIbHAA TEHOMUKA

Opranusm Kak OMOIOTHYeCcKas CUCTeMa

3.1

OJHOKJIETOUHBIE, KOJOHUAJBbHBIC, MHOTOKJIECTOYHbIC OpraHu3Mbl U
MHOTOTKAHEBBIE OPTaHU3MBI.

®opMbl pa3MHOXKEHHUSI OpraHu3MOB: Oecrolioe (BKIIt0Yasi BEreTaTUBHOE)
U 1oj0Boe. Buabl 6€cronoro pa3sMHOXKEHUS: TOYKOBaHUE, CTIOPYJISAIIUS,
dbparmeHTanys, KJIOHUPOBAHUE.

[TomoBoe pazmuoxkenue. [1onoBbie KieTku, win rametsl. Meio3. Ctaauu

mernosza. IloBegenme  xpomocom B Menosze.  Kpoccunrosep.




buonornuecknit cMpIC MeHO3a M IMOJIOBOIO Iipolecca. Meno3 u ero
MECTO B KW3HEHHOM IIMKJIE OPTAaHU3MOB.

[Ipen3aponsiieBoe paszButrue. ['ameroreHe3 y KUBOTHBIX. llomoBbie
xene3pl. OOpazoBaHKe U pa3BUTHE MOJOBBIX KiIEeTOK. CrepMaroreHes u
ooreHe3. CrpoeHune  monoOBBIX  KiIeTOK.  OImIogoTBOpeHHE U
AMOpHOHANIBPHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHoe  pa3BuTHE€  OopraHu3moB  (oHTOoTeHe3). Craauu
sMOpHOreHe3a >KUBOTHBIX (Ha mpumepe jasarymku). poGnenue. Tumb
npobnenus. OcoOeHHOCTU IPOOJICHUS] MICKOTTUTAIOIMINX. 3apOIbIIIIEBhIE
JUCTKH (TacTpyJisAius). 3aKiajKka OPraHOB M TKAHEW M3 3apOBIIICBBIX
JUCTKOB. B3amMHOe BIMSHHE YacTedl pa3BUBAIOLIEIOCS 3apojbliia
(MOproHambHAS MHIYKIHS). 3aKiaKa IIaHa CTPOCHHS dKHUBOTHOTO KaK
pe3yabpTaT HEepapXUUYEeCKUX B3aMMOJCHCTBUN Te€HOB. BiusHue Ha
AMOPHUOHATBHOE PA3BUTHE PA3IMYHBIX (PAaKTOPOB OKPYXKAIOUIEH Cpelbl.
Poct u pasButue x)uBoTHBIX. [locTaMOproHanbHBIN TIepuo. [Ipsmoe u
HenpsiMoe pa3Butue. Pa3zButne ¢ meramopdo3oM y 0ecro3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHONOrMYeckoe 3HAYEHHE NPSIMOTO H
HEMpPSIMOIO0 Pa3BUTHSI, UX PACOPOCTPaHEHHE B Mpupoje. Tumsl pocTa
AKUBOTHBIX. DAKTOPHI PETYISIUN POCTA KUBOTHBIX U yeroBeka. Ctaguu
MOCTOMOPHOHATIEHOTO Pa3BUTHUSL Y JKHUBOTHBIX M 4YelloBeka. [lepuoss
OHTOT€HE3a YEJIOBEKA.

PasmuoxeHue u pasButue pacteHuit. ['ameroput u cnopodpur. Meiio3 B
KU3HEHHOM IuKIe pactenmit. OOpa3oBaHuEe CIIOp B IMPOIECCE Meio3a.
I'amerorenes y pacrenuii. Onaog0TBOPEHUE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. JIBOWHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTCHUM.
OO0pa3zoBaHue W pa3BUTHE CEMEHU. MeEXaHW3MBbl PETYJAIMA OHTOTCHE3a

Yy PACTEHUM U KUBOTHBIX

3.2

I/ICTOpI/IH CTAaHOBJICHHA M pPa3dBUTHUA I'CHCTHKH KaK HAYKH. OCHOBHBIC




TEHETUYECKUE TOHATUS W CHMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJBTEPHATHUBHBIE NPU3HAKM, JAOMHUHAHTHBIA U
PELECCUBHBIM NPU3HAK, TOMO3UIOTa, TETEPO3UTOTa, YUCTas JIUHUA,
ruOpuapl, TreHoTun, (eHoTun. (OCHOBHBIE METOJIbl  I'E€HETHKHU:

rUOPUI0IOTUYECKHUM, IUTOJIOTMYECKUH, MOJIEKYJIIPHO-T€HETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. llepBbiii 3akoH MeHaenss - 3aKoH
eAMHO00pa3us ruOpuIoB NEpPBOTo MOKOJICHUSI. [IpaBuno
JOMUHUpOBaHUA. Bropoint 3akoH MeHnens - 3aKOH pacUICIUICHUS
npu3HakoB. [{uTonornueckne OCHOBBI MOHOTHOPHUIHOTO CKPEIIUBAHMUS.
['unores3a YuCTOTHI TaMeT.

AHaM3upymomee CKpEIIIMBaHHUE. [TpoMexxyTOUHBI xapakTep
HacJieI0BaHus. Pacmienienue MPU3HAKOB npu HETOJHOM
JTOMHUHUPOBAHUHU.

JurubpunHoe ckpenuBanue. TpeTudd 3akoH MeHuens - 3aKOH
HE3aBUCUMOI'0 HAacJeAOBaHUs IPU3HAKOB. LluTONOrMYecKue OCHOBBI
TUTHOPUIHOTO CKPEIIMBAHMUS.

CueruieHHOEe  HaclemoBaHue Tpu3HakoB. Pabdoter T. Moprana.
CuemnuieHHOE HacjleAOBaHUE TIE€HOB, HAPYIICHUE CUEIUICHHUS MEXKIY
reHamu. XpoMOCOMHasl TEOPHUsI HACIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpPEIEIICHUs I1oJa.
AyYTOCOMBI U MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U T€TEPOraMeTHBIN
noyi. ['eHernueckas CTpyKTypa MOJIOBBIX XpoMocoM. HacnemoBanue
IIPU3HAKOB, CUCIUICHHBIX C NOJIOM. ['€HOTHN Kak LEJIOCTHAas CHUCTEMA.
[InerioTponuisi - MHOXECTBEHHOE JE€UCTBUE TeHa. MHOXKECTBCHHBIN
ayuienusM. BzauMonencTBre HeaJuleIbHbIX T€HOB. KOMIUIEMEHTapHOCTb.

Onucra3. [lomumepus

3.4

B3aumopelictBue reHotuna u cpeAsl npu GOopMUpOBaHUM (PEeHOTHUINA.

HN3MeHYHBOCTH IIPU3HAKOB. KauecTBeHHbIC n KOJINYCCTBCHHBIC




Npu3HaKu. Buabl 13MEHUNBOCTHU: HEHACIICICTBEHHAS! U HACJIEICTBEHHAS.
MopaudukanuonHas u3MeHYUBOCTh. Posb cpeasl B (popMupoBanuu
Moau(pUKAMOHHONW  W3MeHuuBocTH. Hopma peakuuu mnpu3Haxa.
Bapuanuonnsiii psg u  BapuauuoHHas KpuBas (B. HWoranncen).
CgoiicTBa MOIU(PUKAIIMOHHON U3MEHUUBOCTH.

I'eHoTunIMueckas N3MEHYUBOCTb. CBoiicTBa T€HOTHUITMYECKOU
U3MEHYHUBOCTH. Bunasr FeHOTHUITUYECKOM W3MECHUYHMBOCTH
KOMOWHATHBHAS, MyTallHOHHAS.

KombOuHaTuBHas M3MEHYMBOCTh. Meiio3 U MOJOBOM MPOIECC - OCHOBA
KOMOMHATHBHON M3MEHYMBOCTU. POJIb KOMOMHATUBHOW M3MEHUYMBOCTH B
CO3/IJaHUH TeHETUYECKOT0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BU/IA.
MyTanmoHHass U3MEHUYUBOCTh. BUJIbI MyTalldii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE WM WHAYLUPOBAHHBIE MYTAllUU. SJIepHbIE U
nuroryiasMatudeckue Mytanuu. CoMaTHYeCcKue W TOJIOBBIE MYTAIlUU.
[IpyynHBl BO3HUKHOBEHHUs MyTalui. MyTareHsl M WX BJIMSIHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH  MYTAllMOHHOTO  Tpolecca. 3aKoH
FOMOJIOTUYECKUX PSAJOB B HacieACTBeHHOM wu3meHunBoctu (H.N.

BaswiioB). BHesiiepHasi "3MEHUHUBOCTD M HACJIECTBEHHOCTD

3.5

Kapuorun denoBeka. MexayHapoaHass mnporpaMmma HCCIEIOBaHUS
reHoMa  4YeJioBeka. MeToapl  M3y4eHUs] TE€HETMKM  YeJIOBEKa:
reHEaJOTHUSCKUH, ONM3HEIOBBIM, MUTOTCHETHUYCCKUN, IOMYIISIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKH . CoBpemMeHHOE
OMpEJICIICHUE TEHOTHIIA: MTOJTHOTEHOMHOE CEKBEHHPOBAHUE,
FEHOTUIIUPOBAaHWE, B TOM 4yucie ¢ nomompbto [I[P-ananu3a.
HacnenctBennbsie 3a0o0sieBaHMsl 4eOBEKa. |'€HHbIE W XPOMOCOMHBIC
0oJie3HN YEJIOBEKA. bone3nu Cc HACJIEJICTBEHHOMN
NpEApacoNiO)KCHHOCThIO.  3HAYCHUE  MEJIUIMHCKOM TEHETUKU B
MPEIOTBPAIICHUU W JICUCHHUH TEeHETHYECKUX 3a00JICBaHUI YeJIOBEKa.

CTBOJIOBBIE KJIETKA




3.6

JlomecTuKanuss U CeleKuus. 3apOKICHHUE CEJIEKIUU U JOMECTHKALUH.
VYuenne H.M. BaBunoBa o meHTpax MPOUCXOXKIEHUS U MHOr00Opasus
KYJIbTYPHBIX pacTeHui. POJIb CEneKunu B CO3JaHUU COPTOB PACTEHUU U
noposa >KUBOTHbIX. COpT, MOpoJa, IITaMM. 3aKOH TOMOJOTHMYECKHUX
pAIOB B HaclieACTBEHHOU m3meHunBoctyd H.M. BaBuiosa, ero 3HaueHue
JUTSI CEJIEKIIMOHHOM paOOTHI.

Mertonbl cenekMoHHONW paboThl. MIcKyccTBEeHHBIH OTOOP: MaccCoBBIM U
WHJUMBUIYaJbHBIA. OTanbl KOMOWHAIMOHHOW cenekiuu. Mcnbitanue
npou3BoUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIBIO
OIICHKM (eHOTHNAa TOTOMCTBA W OTOOpP IO TEHOTHUITY C TOMOIIBIO
ananu3a JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJI CEJICKIIMOHHON  paboThI.
PaguanmoHHBI M XMMHYECKHM MYTAreHe3 Kak HCTOYHUK MyTaluid y
KyJIbTYpHBIX  ¢OopM  opraHu3moB. Mcrmoiib3oBaHHE  T'€HOMHOTO
penakTupoBaHus W MeToaoB pekoMmOuHaHTHBIX JHK mis momydenus
VCXOJHOTO MaTepuralia i CEIEKIUU.

[Tonyuenue MOJIMILIONIOB. Bnayrtpusnunosas rUOpUIU3aIINS.
brnuskopoacTBeHHOE CKpelMBaHue, Wik MHOpuAMHT. HepoacTBeHnHoe
CKpelIMBaHue, WM ayTOpuauHr. ['erepo3uc u €ro MNPUUYHUHBL
Hcnonb3oBanue rerepo3uca B cenekiuu. OTmaneHHas TUOpUIU3aIus.
[Ipeomonenne Oecrutogusi MEXKBHIOBBIX THOpuaoB. JlocTrkeHUs

CCIICKIINH paCTCHI/II\/’I H ) KUBOTHBIX

3.7

OOBEKTHI, UCTIOJIb3yeMble B OMOTEXHOJIOTHH, - KICTOYHBIC UM TKaHEBBIC
KyJbTYpPbl, MHKPOOPTaHU3MBbI, HX XapakTEpUCTUKA. TpaauunoHHas
OMOTEXHOJIOTHS xJieboneyeHue, MOJTy4YEeHUE KHCJIOMOJIOYHBIX
NPOJYKTOB, BHUHOMENNE. MukpoOuonorndeckuii cuHTe3. OOBEKTHI
MUKPOOUOIOTHUECKUX TeXxHoNorui. [Ipon3BoacTBo 6enka, aMUHOKHUCIIOT
U BUTAaMHHOB. VICKYCCTBEHHOE OIUIOJOTBOpPEHHE. PekoHCTpyKIus

HﬁHeKHeTOK N KIIOHHUPOBAHHUC KHMBOTHBIX. MCTOI[ TPpaHCIUIAaHTAlluH AOCP




KJIETOK.

XpoMOCOMHasl U I'eHHass UHXXEHepusa. VMCKyCCTBEHHBIM CHHTE3 I'€HAa U
KOHCTpyupoBaHue  pekomOuHaHTHbXx  JIHK. Jloctmokenuss  u
MEPCIEKTUBbl XPOMOCOMHOM M TE€HHOW WHXXEHEpUH. MeauuuHCKue

OMOTEXHOJIOTHH. Vconb30BaHNE CTBOJIOBBIX KJIIETOK

Cucrema 1 MHOT00Opa3ue OpraHM4eckoro Mupa

4.1

buonoruyeckoe pasHooOpasue opranu3MoB. CoBpeMeHHas cHucTeMa
opraHuueckoro wmupa. [lpuHnunsl ki1accuuKauu  OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHUE TPYIIbI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHS U KU3HEACATEIBHOCTH  OJHOKJICTOUYHBIX
opranu3mMoB. baktepuun, apxeu, OJHOKIECTOYHBIC TPUOBI, OJTHOKJICTOUHBIC
BOJIOPOCJIH, Jpyrue npoTUCThl. KomoHuanbHble OpraHu3Mbl. JIBH>keHUE
OJIHOKJIETOYHBIX OpPraHU3MOB: aMeOOUIHOE, >XKT'YTUKOBOE, PECHUYHOE.
3ammTa |y ~ OJHOKJIETOYHBIX  OpraHu3MoB. PazgpaxumMocts y

OJHOKJICTOYHBIX OPraHU3MOB. Takcucel

4.2

MHorokJIeTOuHbIE pacTeHus. B3anMOCBSA3b 4YacTEd MHOTOKJIETOYHOTO
opranu3ma. TkaHM, OpraHbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOIO
opranu3ma. OpraHu3M Kak eauHoe uenoe. TkaHu pacTteHuil. Tumel
pPACTUTENIbHBIX TKaHEW: oOpa3oBaTeNbHAas, MOKPOBHAs, MPOBOJAIIAS,
OCHOBHas, MexaHudeckas. (OcoOeHHOCTH cTpoeHus, GYHKIUA U

PAacCMoOJIOKEHHS TKAaHEW B OpraHax pacTEHUM

4.3

BereraTuBHbIEC U reHEpAaTUBHBIE OPTraHbl pacTeHUU. OyHKIIMM OPraHOB U
cucteM opraHoB. Kapkac pacteHuil. JIBH>K€HHME MHOTOKIETOYHBIX
pacTeHuii: Tponu3Msel U HacTuU. [lornomenne BOAbI, yIIIEKUCIOrO Ta3a u
MUHEpAJbHBIX BEIISCTB pacTeHUsAMH. Jlprxanue pacteHuid. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KJIETKU. TpaHCHOPTHBIE CUCTEMbI PACTEHUM.

Breinenenne y pacreHuil. 3amura 'y MHOTOKJIETOYHBIX PACTEHHUM.




Kytukyna. Cpencrsa nacCUBHOM M XUMUAYECKOW 3aIUThl. DUTOHITUIBI.
Paznpaxumocts u peryisiuuMss y OprasusMoB. Paszapaxumocts u
peryisiliusg y MHOTOKIIETOYHBIX pacTeHUM. POCTOBBIE BeliecTBa U HX

3HA4YCHUC

4.5

MHOTroKJIETOUHBIE XKMBOTHBIC. B3anMOCBSI3b yacTeli MHOTI'OKJIETOYHOI'O
opraHu3sMa. TKaHHW, OpraHbl M CHUCTEMBI OPraHOB MHOTOKJIETOYHOI'O
opranu3ma. Opranusm Kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX
u YyeJIOBEKa. Tunesl JKMBOTHBIX TKaHEH: SIUTEINaJIbHAS,
COCIMHUTEIbHAS, MbIlIeuHasi, HepBHas. (OCOOEHHOCTH CTPOCHMUS,

(1)yHKIII/II‘/JI " PACIIOJIOKCHUA TKaHEH B OpraHax KMBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMbl OPTraHOB YKUBOTHBIX. DYHKIIMU OPraHOB U CHUCTEM
opraHoB. Omnopa Tena opranu3MoB. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX KWUBOTHBIX. HapyXHBIII U BHYTPEHHHIl CKEJeT.
CrpoeHue U TUIIBI COEUHEHUS KOCTEN.

JIBU>)KE€HHE MHOTOKJIETOYHBIX KUBOTHBIX. [InTanue xuBOTHBIX. [IuTanue
NO3BOHOYHBIX JKMBOTHBIX. J[pIxaHue XUBOTHBIX. KOXKHOE JbIXaHHE.
JKabepHoe u 1eroyHoe AbIXaHue.

JIpIXaHWe TMO3BOHOYHBIX >KUBOTHBIX. OBOJIOLHMOHHOE YCIOKHEHHE
CTPOCHHMS JIETKUX IIO3BOHOYHBIX >XMBOTHBIX. JlpIXarenbHas cucrema
yesnoBeka. MexaHu3M BEHTWISIIUM JIETKUX Y NTUL U MIIEKONMUTAIOLIUX.
TpancnopT BewmIeCTB y OpraHu3MoB. TpaHCIOPT BEUIECTB y KUBOTHBIX.
KpoBeHocHas cucrema u ee opradsl. KpoBeHOoCHas cucrema
MO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpamieHus. DBOTIONUOHHBIC
YCIOKHEHHSI ~ CTPOEHUSI  KPOBEHOCHOM  CUCTEMBI  I[MO3BOHOYHBIX
KUBOTHBIX. Bpinenenne y opraHu3sMoB. BblaeneHue y KUBOTHBIX.
CokparutenbHbie Bakyoiau. Opransl BoieseHus. CBsi3b MOJOCTH Tena C
KPOBEHOCHOW M  BBLACIUTEIBHOM  cuUCTeMaMH. BeiaeneHwe y

IIO3BOHOYHBIX JKXHMBOTHBIX. 3aH_II/ITa Y MHOI'OKJICTOYHBIX JKHBOTHBIX.




ITokpoBbl M uX MpoOU3BOAHBIEC. PasgpaxuMocTb U peryanus y
Opra’u3MoB. Pa3apakuMoCTh y OJHOKJIETOYHBIX OPraHU3MOB. TaKCHUCHI.
PaznpaxuMoCTh U peryisaius y MHOIOKJIETOYHBIX pacTeHul. PocToBble
BEILIECTBA U UX 3HAYCHUE.

HepBHast cuctema u peduekTopHas peryiasiuus y MHOTOKJIETOYHbBIX
KUBOTHBIX. HepBHas cucremMa © €€ OTAENBL.  DBOJIOIUOHHOE
YCII0KHEHHUE CTPOCHUSI HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pa3paboTka  anaroputMoB M mporpamMM s 3P GdEeKTHUBHON
(YHKIMOHAIBHOW aHHOTAllMM T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB,

MeTab0JIOMOB MUKPOOPTaHHU3MOB, paCTeHHﬁ, JKHUBOTHBIX N YCJIIOBCKA

OpI‘aHI/I?)M YCJIOBCKA U €TI0 3JOPOBLC

5.1

Opranbl ¥ CcUCTEMBbI OpPraHoB denoBeka. OTAenbl TOJOBHOIO MO3ra
IO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexropHas nyra. bezycinoBnbie
U ycioBHble pediekchl. ['ymopanbHas peryiasuus W IHAOKPUHHAS
CHUCTEMA KMBOTHBIX M yenoBeka. JKenes3bl SHIOKPUHHON CHUCTEMBI U UX
ropMoHBbI. JlericTBHE TOPMOHOB. B3auMOCBSI3b HEPBHOU U SHJIOKPUHHOMU
CHCTEM. ['unoranamo-runodu3apHas cucrema. Pediexc u

pediekTopHas ayra. be3yciioBHbIC U YCI0BHBIE PedIeKChI

5.2

3amura opraHu3mMa OT Oone3Heil. MMMyHHass cuctemMa delOBEKa.
Knerounsrii 51 TyMOpPaJIbHbIN VMMYHUTET. Bpoxnennsii,
NPUOOPETEHHBI CHeUPUISCKUA HMMYHHUTET. Teopus KJIOHAJIbHO-
cenexktuBHoro mMmmynutera (II. Opmux, ®.M. bepner, C. ToHerasa).
BocnanurenbHbie OTBETHI OpraHU3MOB. PoJib BpOKJIEHHOTO UMMYHUTETA

B Pa3BUTUU CUCTEMHBIX 3a00J€BaHUI

5.3

Kposenocnas cucrtema u ee opranbl. Cepiue, KpPOBEHOCHBIE COCYIbI U

KpoBb. Kpyru kpoBooOparienus. PaboTa cep/iiia u ee perysius

5.4

Jpixanue denmoBeka. Juddy3us ra3oB depe3 MOBEPXHOCTh KIIETKH.




I[BIX&TCJIBH&H CucTeMa YCJIOBCKA. I[BIX&TGJIBH&H IMOBCPXHOCTD.

PGFYHHHI/DI JAbIXaHWs. HBIX&TGJ'IBHBIG 00BEMBI

5.5

[InmeBapurenbHas cucteMa 4YenoBeka. OTaensl MUIIEBAPUTEIBHOTO
TpaKTa. IInmeBapurenbHbIe JKEJIE3bI. Bnryrpunonoctaoe 51

BHYTPHUKJIETOYHOE MUILIEBAPEHNE

5.6

ITokpoBbl u ux npousBoaHsie. Opransel BolaeseHus. [loukn. Ctpoenue u
¢yHKunoHUpoBaHue HeppoHa. DuibTpanus, cekpeuus U oOpaTHoe
BCAChIBaHUE KaK MEXaHU3MbI pabOThl OpraHoB BblaeneHus1. OOpa3zoBaHue

MOYH y 9CJIOBCKA

5.7

JIBI/I}KGHI/IG yeloBeKa: MbllieyHas cucreMa. CKeaeTHBIC MBIIIIOBI U HUX

pabota. CTpoeHHE U TUITBI COCTMHEHUS KOCTEH

TGOpI/I}I OBOJIFOITHUH. PasButue xu3Hu Ha 3emiie

6.1

OpomonmonHas teopuss Y. JlapBuHa. Ilpennocbuikvu BO3HHUKHOBEHHS
napBuHHA3Ma. JKU3Hb U Hay4yHas JaedaresbHoCTh Y. JlapBuHa.

JIBrokymue cuiabl SBoonuu  BuaoB 1o Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTh Pa3MHOXKEHUS OpraHHU3MOB, HACJICICTBCHHAS
U3MEHYMBOCTh, OOpp0a 3a  CYIIECTBOBaHWE, €CTECTBEHHBIM W
UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunteTndeckoit Teopuu 3o (CT3). Heittpanshas
Teopus dBosrou. CoBpeMEeHHasl 3BOJIONMOHHASA OMOJIOTHS. 3HAUYCHUE
ABOJIIOIMOHHOW Teopur B (HOPMUPOBAHUHM ECTECTBEHHO-HAYUYHOM

KapTUHBI MUpa

6.2

[Monynsinuss Kak »nemMeHTapHas eauHuna 3Bojonud. CoBpeMeHHbIE
METONBI  OIEHKM TEHETUYECKOTO pa3HoOOpa3usi ©  CTPYKTYpPHI
nonyisiiuii. M3meHenue reHodoHa TOMYJAIMU KakK 3JIEeMEHTapHOe
3BOJIIOLIMOHHOE SIBJICHUE. 3aKOH F€HEeTH4eCKOoro pasHoBecus k. Xapau,

B. Baitn6epra.




DOneMeHTapHble (HAKTOPHI (ABUKYIIUE CHUIIBI) IBOJIOIUU. MyTalluoOHHBII
npouecc. KomOuHaTiBHas U3MEHYMBOCTh. Jpeil reHoB - ciyyaiiHble
HEHaIIpaBJICHHbIE MU3MEHEHUsl YacTOT ajulesiedl B momyisuusax. DPdekr
ocHoBarenss. Murpanuu. WM3omsuus mnonyiasuuid: reorpadguueckas
(mpocTpaHCTBEHHAas1), OMoJIOruYecKast (pernpoayKTUBHA).

EctecTBeHHBIl 0TOOp - HampaBistomui (akTop 3BoJOUUUA. DOpPMBI
€CTECTBEHHOT0 0TOOpa: JBIKYIIMMA, CTAOMIU3UPYIOLIUNA, pa3pbIBAIOIIUNA
(mu3pyntuBHbIN). [TonoBoi 0TOOP.

[IprcnocoONIeHHOCTh OPraHu3MOB KaK pe3ylbTaT MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MPUCTIOCOONEHUI Yy OpraHu3sMoB. ApoMopdo3bl U
uanoananrtanuu.  llpumepsl  mpucrnocoOneHud y  OpraHU3MOB.
OTHOCHUTENBHOCTH MTPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u crpykTypa. BumooOGpazoBaHue Kak pe3ysbTat
MUKpO3BOJIIOIMK. M3omsuus - Kio4eBoi (akTtop BHII000pa30BaHUA.
[TyTn U CIIOCOOBI BUI000pa30BaHUs aJIONaTPUUYECKOe
(reorpaduyeckoe), cuMIaTpudeckoe (PKOJIOruyeckoe), "MrHoBeHHOE"
(monumuouan3anus, rudpuauzanus). JIUTeIbHOCTh SBOIIOIMOHHBIX
IPOIIECCOB.

Mexanu3mbl GOpMUPOBAHHUS OUOJIOTHUECKOTO Pa3HOOOpa3Hsl.

Pons »BomronmoHHONW Ouojoruu B pa3pabOTKE HAyYHBIX METOIOB
coxXpaHeHusi OuopasHooOpazus. MHUKPOIBOMIOIMS U KOIBOJIOLUS
napa3uToB M HUX X03s5ieB. MexaHu3Mbl (JOPMUPOBAHUS YCTOMYHUBOCTH K

AHTUOMOTUKAM M CIIOCOOBI OOPHOBI ¢ HEl

6.3

Mertoasl u3yueHus MakposBojtonuu. [laneoHTonorndyeckue MeETOMAbI
u3ydeHus »Boiroruu. [lepexognsie GopMbl U PUIOTCHETHUECKHE PSIIBI
OpraHU3MOB.

buoreorpaduueckne mMetonbl u3ydeHus: sBodtonuu. CpaBHEeHHE (QIIOPHI
1 (hayHbl MaTepUKOB U OCTPOBOB. buoreorpaduyeckue obiaactu 3emin.

Buabl-sHAEMUKY U PEITUKTHI.




OMOpHOJIOTUYECKHE W CPABHUTEIBbHO-MOP(OIOTHUECKUE  METO/BI
M3YYCHHUS SBOTIONUH. | 'eHeTHUeCcKre MeXaHU3MbI HBOJIIOIIMHA OHTOTEHE3a
M TIOSIBICHHS  OBONIONMOHHBIX  HOBIIECTB. [ OMoONIOTMYHBIE U
aHaJIOTWYHBIE OpraHbl. PyauMeHTapHbIE OpraHbl H  aTaBU3MBIL.
MonekynsapHO-TeHETUYECKHE, OHOXMMHYECKHE UM MaTeMaTHYeCKHe
METOJbl HM3y4YeHHUS SBONIONHUH. [ omMonoruunbie TeHbl. COBpeMEHHBIE
METOJbI TOCTPOCHHs (UIOTCHETHYECKUX JEepPEBbEB. XPOMOCOMHBIE
MYTaIlUU ¥ SBOJIFOIHSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBuia) dBojtonuu. HeoOpaTuMocTh
OBONIONMU. AjanTuBHas paauanus. HepaBHOMEPHOCTh  TEMIIOB

SBOIIOINHU

6.4

Hayunbie rumore3sl MPOUCXOXKJICHUS KU3HM Ha 3emie. AOWoreHes u
naHcriepmusi. JloHay4dHbIE TIPEJACTABICHUS O 3apOXKIACHUU IKU3HU
(kpeanmoHu3M). ['nmnore3a MOCTOSITHHOTO CaMO3apOKICHUS JKU3HU U €€
onpoBepxkenne onbiTamu . Penu, JI. Cnammanuanum, JI. Ilactepa.
[IpoucxoxieHre Ku3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE  JTanbl  HEOpPraHWYECKOW  HIBoyoumH. IlnaHerapHas
(reonoruyeckasi) OHBOJIONMSA. XHUMHYECKas OHBONIONHUA. AOHOTeHHBIN
CUHTE3 OPraHMYECKUX BeleCTB U3 HeopraHnyeckux. OnbiT C. Muinepa
u I'. IOpu. O6pazoBanue mnonumepoB U3 MoHoMepoB. KoarepBaTHas
runoreza AWM. Omnapuna, rtumore3a nepBUYHOrO OyiaboHa JIXK.
Xomnnerina, renetudeckas runore3a I'. Memnepa. Pubosumsr (T. Uek) u
runore3a "mupa PHK" V. T'mnbepra. dopmupoBanne meMOpaH W
BO3HHUKHOBEHUE MPOTOKJIETKHU.

Ucropus 3emnn m metonbl ee u3yudeHus. Vckonmaemble OpraHHYECKUe
octatku. ['eoxpoHomnorus u ee MeToqbl. OTHOCHUTEIbHAS U a0COIIOTHAS
reoXpoHoJiorusi. ['eoXxpoHoJoruueckas IIKajia: S0HbI, 3pbl, NEPHUOJIBI,
AMOXH.

Havanenbie 3Tansl oprannyeckoi 3Bostonuu. [losiBienne u 3BOJIIOLMS




MEPBBIX KJIETOK. ODBOJIONMSA MeTadonn3Ma. BO3HUKHOBEHHE NEPBBIX
skocucteM. CoBpeMEHHbIE MUKPOOHbIE OMOIUVIEHKM KaK aHaJOr MEPBBIX
Ha 3emJie coobmiectB. CTpomMaTonuThl. [IpoKapruoOThl U 3YKapHUOTHI.
[Ipoucxoxnenue YKapHoT (cumOuorenes). DBOJTIOLUOHHOE
IPOUCXOKAEHUE  BUPYCOB.  [IpOMCXOXIEHHME  MHOTOKJIETOYHBIX
OpraHn3MoOB. BO3HMKHOBEHHE OCHOBHBIX TIPYNI MHOTOKJIETOYHBIX
OpraHN3MOB.

OcHOBHBIE ~ JTambl  JBOJIOUMM  BBICIIMX  pacTeHU. (OCHOBHBIE
apomopdo3sl pactenuii. Beixonm pacrenumit Ha cymy. [losiBieHue
CIIOPOBBIX PACTEHUN W 3aBOEBaHME MMHU Ccylld. CeMEHHbIE pPaCTECHHS.
[IpoucxoxaeHne BETKOBBIX PACTEHU.

OcHOBHBIE Tarbl BOJIOLHMH KUBOTHOIO MUpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB - TMOSIBJICHUE
COBpeMEHHbIX TUNOB. I[lepBbie XOpnoBbIE KMBOTHbIE. JKU3Hb B BOJE.
OBojionusa MO3BOHOYHBIX. [IpoucxoxaeHne ampuOuil W PENTHIHIA.
[IpoucxoxxaeHne MIEKONMUTAOMKUX W NOTUL. [IpUuHOMD KIHO4YEBOro
apomopdoza. OcBoeHue O€CIO3BOHOYHBIMH M  TTO3BOHOYHBIMU
KUBOTHBIMU CYUIU.

PazButre xu3HM Ha 3emiie MO 3paM W MEpUOJaM: apXeil, MpoTepo3oil,
najxeo3oM, Me3030#, KaiiHo30M. OOmas xapakTEepHCTHKa KiuMmaTa u
reoJIOTMYEeCKUX 1npoueccoB. llosgBneHne u  pacuBer XapaKTEpHBIX
OpraHu3MoOB. YTJicoOpa3oBaHUE: €r0 YCJIOBHUS W BIMSHHUE Ha Ta30BbIU
coctaB aTMOc(hephl.

MaccoBble BBIMUPaHUS - SKOJIOTHYECKUE KPU3HUCHI Ipouuioro. [IprnunHbl
U CIEJICTBHUSI MAacCOBBIX BbIMHpaHUN. COBPEMEHHBINH 3SKOJIOrMYECKHIA

KpPHU3HC, €Er0 0COOCHHOCTH

6.5

Pazmenst W  3amaum  aHTpONOJOrMH. MeEToAbl  AHTPOIIOJOTHUU.
CraHoBIICHUE MPEICTABICHUI 0 MIPOUCXOKICHUU qeJ0BEeKa.

CoBpeMEHHBIE HAYYHBIE TEOPUHU.




CxoncTtBO 4enoBeKa C KUBOTHBIMU. (CHCTEMATHYECKOE IOJOKEHUE
yenoBeka. (CBHUIETENBbCTBA CXOACTBA YEJIIOBEKA C  YKUBOTHBIMU:
CpPaBHUTEIBbHO-MOP(OIOTUYECKUE, HAMOPUOJIOTHYECKUE, (PU3HOIOTO-
OMoXMMHYecKue, MoBeneHueckrne. OTIUYus YeIoBEKa OT >KUBOTHBIX.
[TpssMOx0k/I€HNE M KOMIUIEKC CBSI3aHHBIX C HUM IMpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBL.

JBuwxymue  cuibl  (pakTopbl) — aHTPOIOreHe3a:  OHOJOTUYECKHUE,
coruanbHbie. COOTHOIIEHNE OMOIOTHUYECKUX U COIIMAIBHBIX (PaKTOPOB B
AHTPOIIOTEHE3E.

OCHOBHBIE CTaJIUM AHTPOIIOTeHE3a. ABCTPAJIONMUTEKH - IBYHOTHUE MPEIKU
moAend. YemoBek yMenbl, NEPBbIE MW3TOTOBJIEHUS OPYAUN TPYyAa.
YenoBek NpsIMOXOSIIIUNA U TIEPBBINA BBIXOJ JIIO/IeH 3a mpenensl AQpuki.
UYenoBek reipenbOeprckuii - oOmUA TPEJOK  HEaHJAEPTATHCKOTO
YeJIOBEKa U YEJIOBEKAa pa3yMHOro. YemoBeK HEaHIEPTAIbCKUM KaK BHU
JOJE XOJOJHOTrO Kianumarta. YenoBeKk pa3syMHbIM COBPEMEHHOTO THIIA,
JIEHUCOBCKUH YeJIOBEK, OCBOEHNE KOHTUHEHTOB 3a IpeaenaMu AQpuki.
DOBOJIIOITMSL  COBPEMEHHOTO  4enoBeka. EcTecTBeHHBIM 0TOOpD B
MOMYJISAIUAX dYelloBeKa. MyTallMOHHBIN Mpolecc U MOJIUMOPHU3M.
[TonymsiuoHHbIe  BOJIHBIL, JApeiid TeHoB, wmurpamus U "dddekt
ocHoBareJsl" B MOMYJISALUSAX COBPEMEHHOTO YEJI0OBEKa.

UYenoseueckue pacel. [lonstue o pace. bospiine pacel: eBporneougHas
(eBpa3uiickas), aBCTPaJIO-HErPOUIHAS (3KBATOPUAJIbHAS ), MOHTOJIOW THAS
(a3uarcko-aMepuKaHcKas). BpeMs M IyTH paccelieHHs] 4YeloBeKa Mo
miaHere. EnuHCTBO 4YenoBedeckux pac. HaydHass HECOCTOATENBbHOCTH
pacuzma. IIpucnocoOieHHOCTh 4YelOBEKa K Pa3HbIM  YCIOBUSIM
OKpyXatomei cpepl. Biusiaue reorpadudeckoit cpenpl U apeiida reHoB

Ha Mop(}ooTHio U (HU3NOTIOTHIO YETTOBEKA

DKOCHCTEMBI U MNpUCymunuec uM 3aKOHOMCPHOCTH




7.1

Pasznens! n 3agaun sxonorun. CBsA3b DKOJIOTHH C IPYTUMHU HAyKaMH.

Mertonb! sxonoruu. Ilonesbie HaOMOAEHNS. DKCIEPUMEHTHI B 3KOJOTHUHU:
NpUpoAHbIE W  JlabopaTropHble. MoaenupoBaHue B DKOJIOTHH.
MOHUTOPHUHT OKPYXaIOIIEH Cpeabl: JOKAJIbHbIM, PETUOHAIBHBIA U

rJ100aIbHBIN

7.2

Okonorudyeckue  (pakToppl W 3aKOHOMEPHOCTH WX  JEUCTBUS.
Knaccuduxanus DKOJIOTHYECKUX (bakTopoB: abMoTHYECKHE,
Oouotuyeckue, aHTpornoreHHbie. OOIIME 3aKOHOMEPHOCTH JEHCTBUS
skonorudeckux ¢akropos. IIpaBuno munumyma (K. dmpenrens, HO.
JIubux).  TonepaHTHOCTb.  DBPUOMOHTHBIE U  CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue (axtopel. CBeT Kak 3kosoruueckuit daxrtop. [ercrBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTPa HAa OPraHU3Mbl. DKOJIOTMYECKUE
TPYIIBl PACTEHUNA U KUBOTHBIX IO OTHOLIEHHUIO K cBeTy. CHrHaibHas
poib cBeta. @Doronepuoausm. Temmeparypa Kak 3KOJIOTUYECKUUN
dakTop. [elictBue TemmepaTyphl Ha OpraHu3Mbl. [loMkuIoTepMHBIE U
FOMOMOTEPMHBIE ~ OpPraHU3Mbl.  ODBPUTEPMHBIE U  CTEHOTEPMHBIE
OpraHU3MBlI.

Bnaxxnocth kak skonmorudeckuit daxkrop. I[lpucnocobnaenus pacTteHui K
NoJIep)KaHuI0 BOAHOTO OanaHca. Kraccudukamuss pacTeHuil 1o
oTHoWIeHUI0O K Boje. IIpucmocoOneHust KUBOTHBIX K H3MEHEHHIO
BOZHOT'O PEXKUMA.

Cpenst  oOWTaHWsI  OPraHM3MOB:  BOJHAs, HA3eMHO-BO3JyIIIHAs,
NOYBEHHAas, TrJyOMHHAs  MOJMOYBEHHAs, BHYTPUOpPraHW3MEHHAs.
OU3NKO-XUMUYECKHE OCOOCHHOCTH cpeld  OOUTaHHS OpraHu3MOB.
[TpucnocoOennst OpraHu3MOB K KU3HH B Pa3HBIX CPeax.
buonornueckue putmel. BHemHne n BHyTpeHHHE pUTMBbL. CyTOYHBIE U
rouyHble pUTMBL. [IpUCIOCOOIIEHHOCTh OPraHU3MOB K CE30HHBIM

HU3MCHCHUAM YCJ'IOBI/Iﬁ JKHU3HH.




Xuznennsle ¢GopMbl opranu3moB. [loHsiTME O >XKHU3HEHHOW (opme.
Xuznennsle (HOpMBbI PACTEHMI: JOEPEBbS, KYCTAPHHKH, KYCTAPHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJIETHUE TpaBbl. JKu3HEHHbIE (HOPMBI
XKUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI, a’3pOOHOHTHI. OCOOEHHOCTH
CTpoeHus U 00pa3a KU3HHU.

buotnueckue  Qakropsl. Buabl OMOTHMYECKHMX  B3aMMOJEHCTBUMA:
KOHKYPEHIIUS, XMIIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusm,
Koorepauus, MYTYaau3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBo). HeTpoduueckue B3auMoaecTBUS (TONMUYECKUE,
dbopuueckue, padbpudeckue). 3HaUCHUE OUOTUYECKUX B3aMMOJICHCTBUM
JUIsl  CYIIECTBOBAHHMS OpPraHu3MOB B cpene oOurtanusa. [Ipunnmn

KOHKYPCHTHOI'O NCKJITOUCHUA

7.3

DKOJIOTUYECKUE  XapaKTepUCTUKH  momyisiuu. [lomymsius — Kak
Oouonornyeckas cucrema. Pojab HEOTHOPOIHOCTH Cpe.bl, (PU3MUYECKUX
OappepoB W OCOOEHHOCTEH Owuojoruu BUIOB B (PopMHUpOBaHUH
IPOCTPAHCTBEHHON CTPYKTYphl nonysanuid. OCHOBHBIE TOKa3aTENH
NOMYJIALMK: YUCIEHHOCTb, IUIOTHOCTh, BO3pacTHasi M  MOJIOBas
CTPYKTypa, pOXKAAEMOCTb, MPUPOCT, TEMI POCTA, CMEPTHOCTD,
MUTpausl.

Dkonoruyeckas  CTpyktypa nonymsiqud. OneHka  YUCIEHHOCTH
nonyisuuu. JIMHaMuKa NONyJSIUMA W €€ peryjsanusa. buortmueckui
NOTeHIMAA TNomylaiuuu. MojaenupoBaHue AWHAMUKU —TOMYJISALINH.
KpuBbsie pocta uucieHHocTH mnomyisiuud. KpuBble BbIKUBaHUS.
Perynsnust aucieHHOCTH MOMYIIANMAN: pOJib (PAKTOPOB, 3aBUCSIINX U HE
3aBUCAIINX OT IJIOTHOCTH. DKOJOTHMYECKUE cTparerud BuAoB (r- u K-
CTpaTeru).

[lonsiTue 00  3KoNOrMyecko  Humie Buaa. MecTtooOUTaHUE.
Muoromepnass monenb skojormdeckor Humm Jx.M. XatumHCcOHA.

Pazmepbr skosiornueckoit Humu. I[loTeHnmanbHas W peaar3OBaHHAs




305001070
Bun xak cucrtema nonyssanui. Apeansl BUIOB. BUabl U UX KU3HEHHBIE
CTpaTeTMH. 3aKOHOMEPHOCTH IIOBEACHUS W MHUIPAlUld KUBOTHBIX.

buonoruueckue nHBa3uu JY>XKCPOJHBIX BUIOB

7.4

CooOmectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBs3U MEXIy
opraHu3MaMu B OMOIIeHO3€. DKOcHCTEMa KaK OTKpbITas cucreMa (A.[[x.
Tencnu). @yHKIMOHAIbHBIE OJIOKM OPraHU3MOB B  3KOCHUCTEME:
OPOJYLIEHThI, KOHCYMEHTbI, peaylueHTbl. Tpoduueckre ypOBHH.
Tpoduueckue nenu u cetu. Abuornueckue 610k skocucteM. [TouBsl U
Wikl B 9KocucreMax. KpyroBopoT BeleCTB U TMOTOK JHEPrUU B
HKOCHUCTEME.

OcHOBHBIE TOKa3aTeldM dKocHCTeMbl. buomacca u  mpoayKuus.
DKOJOTUYECKHUE MUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.
HampaBneHHbsle 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CYKIECCHH.
[lepBruHbBIE U BTOPUYHBIE CYKIIECCUU M UX NMPUYUHBI. AHTPOIIOT€HHBIE
BO3JICUCTBUSA Ha CYKLIECCHH. KimmakcHoe COOOIIECTRO.
buopasznooOpazue u TMOJTHOTa KPYroBOpOTa BEHIECTB - OCHOBA
YCTOWYUBOCTHU COOOIIECTB.

[Ipuponusie SKOCHUCTEMBL. AHTpONIOT€HHbIE HKOCHUCTEMBL.
ArposkocuctemMa. ArpoiueHo3. Paznuuus mexay aHTPONOT€HHBIMH H
IPUPOTHBIMU SKOCHCTEMAMH.

VYpboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucTeM. ['opockast
dnopa u payna. CuHaHTponu3amms ropoJckoi ¢ayHsl. bruomornueckoe
U XO3SMCTBEHHOE 3HAYEHHE Aarpo3KOCUCTEM M  YPOOIKOCHCTEM.
3aKOHOMEpPHOCTH  (POPMHPOBAHUS ~ OCHOBHBIX  B3aUMOJCHCTBHUIA
OpraHU3MOB B 3KOCHCTEMAX.

IlepeHoc BHepruM M BEUIECTB MEXKIAY CMEXKHBIMH 3KOCHCTEMAMHM.
YCTOWYMBOCTh OPraHU3MOB, MOMYJSIHUM M SKOCUCTEM B YCIOBUSAX

€CTECTBEHHBIX U aHTPOMOTEHHBIX BO3ICHCTBUI




7.5

buocdepa - obmermianetapuas o0onouka 3eMiid, TA€ CYIIECTBYET WIH
cymecTBoBaia xxu3Hb. Yuenue B.W. Bepnaackoro o ouocgepe. Odnactu
o6uocdeps! u ee cocras. JKupoe BeniecTBo OUochepsl U €ro PyHKIHUH.
3aKOHOMEPHOCTH CyllecTBOBaHUS Ouocdepsl. OcodeHHOCTH Guocdepbl
KaK I100anbHOM AKOCHUCTEMBI. JIMHAMU4YecKkoe paBHOBecue B Ouocdepe.
KpyroBopoThI BeliecTB 1 OMOre0OXuMUYECKUE IUKIBI (YTIIepoaa, a3oTa).
PurmuyHOCTh siBNIEHUM B Onocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOWHBIE JIeca, CMEIIaHHBIC U ITUPOKOIMCTBEHHBIC JIeca, CTEIIH,
CaBaHHBI, ITyCTBIHU, TPONMMYECKHE Jieca, BBICOKOTOphs. Kimmar,
pacTUTEIBHBIN U )KHBOTHBIA MUP OMOMOB CYIIIH.

Ctpyktypa ¥ GQYHKIUS OJKUBBIX CHCTEM, OIEHKA WX PECYpPCHOTO

noTeHnuana u 6uocepHuIx GyHKIUH

7.6

DKOJIOTMYECKHE KPU3HChl U HUX NPUUYUHBL. Bo3neiicTBue uenoBeka Ha
ouocepy. 3arpssHeHue BoO3AyUIHOM cpenbl. OxpaHa BoO3ayXa.
3arpsisHeHHe BOAHOUN cpenpl. OxpaHa BOJIHBIX pecypcoB. PaspymieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHnE KiMMara.
AHTpOIIOTEHHOE BO3/ICCTBUE Ha PACTUTEIBHBIA W J>KUBOTHBIM MHUD.
OxpaHa pacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE NPHUHIIUIIBI
oxpansl mpupoasl. Kpacusie xuuru. Oco0o oxpaHsieMble TPHUPOIHBIC
tepputopuu (OOIIT).

borannueckue caapl U 300J10TMUECKUE TTAPKHU.

OCHOBHbIE TPUHLMUIIBI YCTOMYMBOTO pa3BUTHUA 4YEJIOBEYECTBA U
npupoasl. PanMOHaIbHOE  NPUPOAONOJB30BAHHE M COXPAHEHUE

OMOTOTUYECKOTO pazHOOOpa3us 3eMiIH
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