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Pabouas nmporpamma no 6uonorun (6a30BbIi YpOBEHb) Ha YPOBHE CpEIHETO 00IIero 00pa3oBaHuUs
COCTaBJICHa Ha OCHOBE MOJIOKEHUN U TPeOOBAaHUM K pe3yabTaTaM OCBOCHHS Ha 6a30BOM YpOBHE OCHOBHOM
00pa3oBaTeNbHON IPOTPaMMBI, IPEACTaBICHHBIX B DenepaabHOM rOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre cpeanero obmero oopazoanus (ITpukas Ne413 MunucrepcTBa 00pa3oBaHus U HAYKH
Poccuiickoit @enepannu ot 17 mast 2012 roga «O06 yrBepxkaenun deaepanbHOT0 rOCyIapCTBEHHOTO
00pa30BaTeNbHOr0 CTaHJapTa CPEJHEro 00IIero 00pa3oBaHus»), MPUBEIEHA B COOTBETCTBHE C
benepanbHON 00pa30BATENBHONM IPOTPAMMON CpeHET0 00IIero 00pa3oBaHus, YTBEPKICHHON TPUKA30M
No371 MunucrepcrBa npocselienus Poccuiickoit @enepanun ot 18 mas 2023 roaa, u Konuenmuei
npenoaaBanus yueOHoro npeamera «buonorus» ot 29 anpenst 2022 r. Ne 2/22 (OnybnukoBaHa: 15 uroHs

2022.),

Jiist u3ydeHust OMoIoruy Ha 6a30BOM YPOBHE CpEIIHETO 001ero o0pa3oBaHus oTBoAUTCS 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henento).

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MA HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

Cornacno @I'OC COO, ycranaBiaMBarOTCsA TpeOOBaHMS K pe3ybTaTaM OCBOEHHs 00y4aroIIUMUCS
POTPaMM CPEIHEr0 O0IIeTr0 00pa30BaHMs: IUYHOCTHBIM, METAIIPEAMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATHBI

B cTpyKkType JMYHOCTHBIX pe3yibTaTOB OCBOEHHs HpeaMeTa «bromorus» BBIIENCHBI CIEAYIOIINe
COCTaBJISIFOIIME: OCO3HAHUE OOYYAFOIMMUCS POCCHICKOW TPaKTaHCKOW HIICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIILHOCTH U CaAMOOIIPEICIICHHIO, HATMYME MOTUBAIIMMA K OOYUCHHIO OMOJIOTHH,
IeJICHANIPABJIICHHOE PAa3BUTHE BHYTPECHHUX YOCKICHUI JMYHOCTH HAa OCHOBE KJIFOUEBBIX I[CHHOCTEH H
UCTOPUUECKUX TPAAUIMK Pa3BUTHUS OMOJIOTMYECKOTO 3HAHHSI, TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIHXCst
PYKOBOJICTBOBAThCS B CBOCH JEATEIBHOCTH [IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, MPHUCYIIMMHU CHCTEME
OMONIOTMYECKOTO 00pa30BaHMsI, HATMYME YKOJOTHYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh LIENIU H
CTPOUTDH KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHMsS TpenMmera «bhuojorus» AOCTHUTAIOTCS B €AWHCTBE Y4EOHOH M
BOCITUTATEIILHOM JEATENILHOCTH B COOTBETCTBHH C TPAJUIMOHHBIMH POCCHHCKMMHU COIMOKYJILTYPHBIMH,
UCTOPHYECKIMU M JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH, NPUHATHIMH B OOIIECTBE NpaBWIAMH U
HOpPMaMH TOBEICHUS U CIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHUSI, CAMOBOCIIUTAHUS M CaMOPa3BHUTHS,
pa3BHUTHUS BHYTPEHHEH MO3UIMK JTMYHOCTH, TATPUOTU3MA, YBKCHUS K 3aKOHY U TIPABOIIOPSIKY, YEIOBEKY
TpyZia ¥ CTapIieMy MOKOJICHHIO, B3AUMHOTO YBaXKCHHUS, OEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACIICTHIO
¥ TPaJMIUSM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoit deneparyy, mpupoae U OKpyKaroleH cpeje.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHs ydeOHOro mpeaMera «bBHOMOTHS» OKHBI OTPaXKaTh
TOTOBHOCTh U CITOCOOHOCTH 00YYaIOUIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEW MO3UIHEH
JIMYHOCTH, CUCTEMOH IEHHOCTHBIX OPUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOSKICHU, COOTBETCTBYIOIIUX
TPaJAWIUOHHBIM L[EHHOCTSM POCCHUICKOTO OOIIEeCTBa, pPACHIMPEHHE JKM3HEHHOTO OMNbITa M OIBITa
JICITEILHOCTH B MPOIIECCE Pean3allii OCHOBHBIX HANPABJICHUI BOCIUTATEILHON JESATEILHOCTH, B TOM
YUCIIe B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMKA OOYYAIOMIEroCcsi KaK aKTUBHOTO W OTBETCTBEHHOT'O
YJICHa POCCUICKOTO O0IIeCTBa;

OCO3HAaHUE CBOMX KOHCTHTYLMOHHBIX NIPAB M 00S3aHHOCTEH, YBaKEHHE 3aKOHA M TIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUYECKOH JESTEIFHOCTH NP CO3IAHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U IMO3HABATEIBHBIX 33144, BHITIOJHEHHN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB ONPEAEIATh COOCTBEHHYIO MO3HIUIO 110 OTHOIICHHUIO K SIBICHUSIM COBPEMEHHOW KU3HU
U OOBSICHATH ¢€;



YMEHHE YYUTHIBATH B CBOUX JIEHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOICUCTBUS JIFOICH
C pa3HbIMU YOEXKICHUSMU, KYJbTYPHBIMH LIEGHHOCTSIMUA U COLIMATIbHBIM IOJIOKEHHUEM;

TOTOBHOCTH K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBIMTOJIHCHUS YI€OHBIX, TTO3HABATEIBHBIX U
UCCJIEIOBATENILCKUX 3a7ad, YBAXKUTEJIBHOTO OTHOIICHHWS K MHEHHIO ONIOHEHTOB MpU OOCYKICHHUU
CIIOPHBIX BOMPOCOB OMOJOTUYECKOTO CONCPIKAHNUS,

TFOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKON I'pa)TaHCKOW UIECHTHUYHOCTH, MATPHUOTU3MA, YBAXKEHUSI K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH Iepel PoauHOM, roplocTh 3a CBOM Kpaid, cBO0 PoauHy, CBOM S3bIK U
KYJIbTYpPY, IPOILIOE U HACTOAILEE MHOIOHALIMOHAIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJIHOMY HACIEAUIO U MaMITHUKAM MPUPOJbI, JOoCTHXEeHUsIM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHHCKUX Y4YEHBIX B CTAHOBIICHHE M DPa3BUTHE OHOJIOTHH,
MOHMMAHUS 3HAYEHUS OMOJOTMH B MO3HAHWU 3aKOHOB MPUPOJBI, B KU3HU YEJIOBEKAa U COBPEMEHHOIO
o0I11eCTBa;

uzeiHas yoexxJ1€HHOCTb, TOTOBHOCTh K CIIY)KeHMIO U 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
Ccynp0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH,;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUWE K CBOMM POJUTENSM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHSATHUS HEHHOCTEN CEMEMHOM )KMU3HU B COOTBETCTBUU C TpaAULMAMU Hapoa0B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOYAst ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUECTBA,
cropTa, Tpy/Ja, OOIIeCTBEHHBIX OTHOIICHU;

MOHUMaHNE YMOITMOHAILHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HbIX BHUJAAX MCKYCCTBA, CTPEMIICHHE MPOSIBIATh KadecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuUTaHHMSA, (POPMHMPOBAHUA KYJBTYPbl 310POBbSI M 3MOLHOHAJIBHOIO
Os1aronmosyqusi:

MOHMMAaHWE W peanu3aius 370pOoBOoro M Oe3omacHOro oOpa3a >KM3HM (370pOBOE THTAHUE,
cOOJTI0/ICHNE TUTHEHUYECKHUX TPABIII M HOpM, cOaTaHCHPOBAHHBIM PEKUM 3aHITHI U OTABIXA, PETYISIPHAS
duznyeckass akTUBHOCTH), OEPEKHOTr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY
(GU3UIECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHMMAHNUE I[IEHHOCTH MPaBUJ WHINBUAYAIBHOTO M KOJIJIEKTUBHOTO OE30MACHOTO MOBEACHUS B
CUTYAIUAX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

OCO3HaHHE TOCTEACTBUIA U HEMPUATHS BPEAHBIX MPHUBBIUEK (YIMOTPEOICHHS aTKOTOJSI, HAPKOTUKOB,
KYpEHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYI0TIO0HE;

FOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJOTMYECKOW U COLMAIbHOM HalpaBIE€HHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IUIAHUPOBATh U CAMOCTOSITENIHHO BBIOIHITH TAKYIO AESITEITbHOCTD;

WHTEpPEC K pa3muyHbIM cepam mpodeccnoHabHON AesITeNFHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymyiiel mpodeccruu U pealin30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIaHbI,

TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaHMIO 1 CaMOOOPA30BAHHIO HA MPOTSHKEHUU BCEH JKU3HU;

7) 3K0JI0rMYeCcKOr0 BOCIIMTAHMS:

IKOJIOTMYECKH IIeTIECO00pa3HOe OTHOIICHHE K MPUPOC KaK UCTOYHUKY KU3HU Ha 3eMIie, OCHOBE €€
CyILIECTBOBAHUS;



MOBBIIIEHUE YPOBHS SKOJIOTHYECKON KYJIbTYphl: IPUOOpPETEHHE OMbITa TUIAHUPOBAHUS MOCTYIKOB U
OLICHKHU MX BO3MOJKHBIX IIOCIEACTBUN JUIsl OKPYXKAIOLIEH CPENbI;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh HCHOJB30BATh IMPHOOpETaeMble NPU HM3YyYEHUU OHOJOIMM 3HAHMS M YMEHUS IIpH
pemeHrn MpoOsieM, CBA3aHHBIX C PAlMOHAIBHBIM IPHPOJIONONB30BaHUEM (COOMIO/IEHHE TPaBHI
NOBEICHNS B INPUPOJE, HAIPABICHHBIX HA COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMAX, OXPaHy BHIIOB,
IKOCHCTEM, Orochepsl);

AKTUBHOE HENpUATHE ACHUCTBUN, NPHUHOCAIIMX BpPEI OKPYKAIOIIEH HNPUPOAHOM Cpele, yMEHHE
POTHO3UPOBATh HEOJATONPUSATHBIE JKOJOTHYECKHE TOCIEACTBHS MPEANPUHUMACMbIX JEHCTBUH U
IIpeOTBpallaTh HX;

HaJIMYUE PAa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, DKOJIOTMUYECKON KYJIbTYpBbI, OIBITA IEATEIbHOCTU
JKOJIOTMYECKOM  HAINlpaBJICHHOCTH,  YMEHHUS  pPYKOBOJCTBOBaTbCS MMM B II03HABATEIbHOW,
KOMMYHUKaTUBHOW W COLIMAJIBHOM IPAKTUKE, FOTOBHOCTH K YYAaCTHUIO B MPAKTUUYECKOH NeATEIbHOCTU
9KOJIOTMYECKOH HalpaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH
U OOIIECTBEHHOW NMPAaKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJIBTYp, CIIOCOOCTBYIOMIETO OCO3HAHHIO CBOETO
MECTa B IIOJIUKYJIbTYPHOM MUDE;

COBEpUICHCTBOBAHUE SI3bIKOBOW M YMTATEIbCKOM KYJIbTYpPbl KaK CpeACTBAa B3aUMOAECHCTBUSI MEXIY
JIOJbMU U ITO3HAHUS MUDPA;

NOHMMaHKe crenu(UKU OMOJIOTUH KaK HAYKH, OCO3HAHUS €€ poiH B ((OPMUPOBAHUN PALTMOHATBHOTO
HaY4YHOTO MBILIUIEHHS, CO3JaHUU LIEJIOCTHOIO MPEJCTaBICHUS 00 OKpYKAlOIIeM MHUpE KaK O €IUHCTBE
IPUPOJIbI, YeJIOBEeKa M O0IlecTBa, B IMO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH M pelleHuH MpoliaemM
COXpaHEHHUsI IPUPOJAHOIO PABHOBECUS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHU JUIsl COBPEMEHHOHN NMBWIM3ALMU: 00ECIEeYeHUs] HOBOTO
YPOBHSI Pa3BUTHS MEIULMHBI, CO3JJaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX pellaTh pecypcHbIe
npo0JieMbl pa3BUTHs YEJIOBEYECTBA, MOUCKA MyTEH BBIXOJA M3 TJI00ATIbHBIX SKOJIOTMUECKHUX MPOOIEM U
o0ecrieyeHHs Imiepexofa K YCTOWYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIHOJIb30BAHUIO MPUPOAHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJTYYEHUH OMOJIOTMYECKHX 3HAHUH B LIEJSX MOBBILICHUS O0IIEH KyJIbTypHl,
€CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOW 4YacTH  (PYHKIMOHAJIBHONH  T'pPaMOTHOCTH
oOyyaromuxcsi, GOpMUPYEMOIl TPH N3y4EeHUH OUOJIOTHH;

MOHMMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH
UCIIOJIb30BaTh IIOJIydyaeMble 3HAHUS JJIs aHaluW3a U OOBSCHEHMs SBICHUH OKPYXKAIOLIEro MUpa U
IPOUCXOSAMNUX B HEM H3MEHEHHUI, yMEHHE JejaTh OOOCHOBAaHHBIE 3aKJIIOUYEHHS Ha OCHOBE HAyYHBIX
($aKTOB U UMEIOLIUXCS TAaHHBIX C IIeIbI0 MOTYUYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJb30BaTh OHOJOTMYECKHE 3HAHUS JJIs pelleHus npolieM B
pEAIBHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHHWE LIEHHOCTH HAay4YHOH JesTeNbHOCTH, TOTOBHOCTb OCYILECTBISATH MPOEKTHYIO U
HCCIIEIOBATEIBCKYIO AESITEIHOCTh NHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEPHIBHOMY OOpa3oBaHHUIO U caMOo0Opa3oBaHHIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHHUH MO0 OMOJIOTUH B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3ylIbTaThl OCBOCHHUSI YYeOHOTO TpeaMeTa «BHOJIOrHs» BKIIOUYAIOT: 3HAYUMBIE
s (opMUPOBAaHUS ~ MHPOBO33pEHHsI  OOYHYAIOUIMXCS  MEKIUCUUIUIMHAPHBIE  (MEXIPEIMETHBIC)
OOIICHAYYHBIC TOHSTHS, OTPAKAIONIME IEIOCTHOCTh HAYYHOH KApTHHBI MHpa U CICHU(PHUKY METOIOB
MO3HaHHA, HCIIOJIb3YCMBIX B CCTCCTBCHHBLIX HAyKaX (BGH_IGCTBO, OHEpPTuUs, SABJIICHUC, NPOLCCC, CUCTCMA,
HAYYHBIH (DakT, TMPUHIMII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEIOBaHHE, HAOIIOJICHHE,
U3MEpEHHe, OKCIIEPUMEHT H JIpYyruX), YyHUBEpCAJIbHbIE Yy4eOHBIE JeWcTBHsS (IIO3HABaTEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJISITUBHBIE), o0ecreunBaoime GopMupoBanre (HyHKIIMOHATLHON IPAaMOTHOCTH H



COLIMATTLHOW KOMIIETEHIIUU OOYYaIONUXCsl, CIIOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKWE 3HAHWS U yHHBepcajbHble y4yeOHble JCHCTBHS B
II03HABATEJILHON U COLIMAJIBHON ITPAKTHUKE.

MertanpeameTHble pe3ysbTaThl OCBOCHHS IPOrpaMMbl CpeqHEro o0iero oOpa3oBaHUS TOJIKHBI
OTpaXkaTh:

OBi1aieHHe YHUBEPCAJbLHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JJOTHYECKHUE TeHCTBUS:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

UCIIONIb30BaTh IPU OCBOCHWUW 3HAHWNA TNPUEMBI JIOTUYECKOTO MBINUICHHS (aHamu3a, CHHTE3a,
CpaBHEHUs, KJIacCHU(PUKAIMK, 000OIIECHHUS), PACKPHIBATh CMBICI OMOJIOTHUECKUX TOHATHH (BBIACIATH UX
XapaKTepHBIC IPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHMH IMOHSATHSIMH ),

OTIpPECIATh LEeNU JEATENIbHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUH UX IOCTHUKEHHS, COOTHOCUTH
PE3YIIBTATHI ISATEIIBHOCTH C ITOCTABIICHHBIMHE LIETISIMHU;

HCIIOJIb30BaTh OMOJIOTHYECKHUE TOHITHS sl 00bsICHEHUs (DAKTOB U SBICHUM KUBOM MPUPOJIBL;

CTPOUTH JIOTUYECKUE paCCyXACHHS (MHIYKTHBHBIC, NEAYKTHBHBIC, II0 aHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUHsT B PACCMATPUBAEMBIX SIBICHHSIX, (OPMYJIUPOBATh BBIBOABI U
3aKJTFOYCHHS,

MPUMEHSTh CXEMHO-MOJENBHBIE CPEACTBA JJIS IPEICTABICHHS CYIIECTBEHHBIX CBA3€H U OTHOIICHUN
B U3YYaE€MbIX OMOJIOTHYECKUX 00BEKTAX, a TAKXKE MPOTHBOPEUHIA PA3HOTO POJIA, BBISBICHHBIX B PA3IMYHBIX
UH(GOPMAIMOHHBIX UCTOYHUKAX;

paszpabareiBaTh IUIAH PEIMICHUS MPOOJIEMBI ¢ YYETOM aHalM3a HMMCIOIIMXCS MATepPHAIBHBIX H
HEMaTepUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTUBBI B JCSITEIHLHOCTH, OICHUBATH COOTBETCTBHE PE3YJIHTATOB IIEJISIM, OICHUBATH
PHUCKH TIOCTIEACTBUI JESTENFHOCTH;

KOOPJMHHUPOBATH M BBIMIOJIHATE PAOOTY B YCIOBHUSIX PEATBHOTO, BAPTYAILHOTO M KOMOHMHUPOBAHHOTO
B3aMMO/ICICTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOJICM.

2) 6a30BbIe HCCIEI0BATEIbCKHE eHCTBHSI:

BJIQJICTh HABBIKAMU  YY€OHO-HCCIICIOBATEIIbCKOW WM MPOCKTHOW  JESATCILHOCTH, HAaBBIKAMU
pazpelieHusi mpodiIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY TOWCKY METO/OB PEIICHUS
MPAKTUYECKHX 337124, IPUMEHCHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;

MCIIONIb30BATh Pa3IMYHbIe BUABI JEATEIHHOCTH M0 MOJYYSHHUIO HOBOTO 3HAHMS, €r0 HHTEePIIPETAalInH,
peoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX CHTYaI[UsX, B TOM YHCJIC MPH CO3JaHUH YYCOHBIX H
COILIMATILHBIX TIPOEKTOB;

GbopMUPOBAaTh HAYYHBIH THUI MBIIUICHHUS, BIAJACTh HAYYHOH TEPMHHOJIOTHEH, KITFOUEBBIMU
MOHSITUSIMHA U METOJIaMU;

CTaBUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a7aul B 00pa30BaTEIIBHON JCATCILHOCTH W KU3HEHHBIX
CUTYaIUsX;

BBISIBJISITh TPUIMHHO-CIICJICTBCHHBIC CBS3M M aKTYAJIM3UPOBATH 3aJady, BBIIBUTATh THUIOTE3y €€
pellleHus], HAaXOJUTh apryMEHTHI IJIs JO0Ka3aTelIbCTBA CBOMX YTBEPXKIEHUH, 3ajgaBaTh MHapaMeTpbl U
KPUTEPUHN PEIICHHUS;

AHAIM3UPOBATh TOJNyUYEHHBIE B XOJE PEIICHHs 3aJaud Pe3yJbTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh  IIEJICHANIPABICHHBI MOMCK TMEpeHoca CPEeACTB U CIOCOOOB  JIEHCTBUSL B
npo(hecCHOHATBLHYIO CPEy;

YMETb NIEPEHOCUTH 3HaHUS B TO3HABATENIbHYIO M MPAKTUYECKYIO 00JIaCTH )KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEW, MpeJylaraTb OPUTHHAIbHbIE MOAXObl U PELICHHS, CTaBUTh MPOOJIEMbI U
3a/1a4u, JOMYCKAIOIIUE AIbTEePHATUBHBIE PEIICHMSI.

3) pabora ¢ undgopmanmeii:



OpPUEHTHPOBATHCSI B PA3IMUYHBIX HMCTOYHHMKAX HH(POpMAIMU (TEKCTE y4eOHOTo MOcOoOMs, HaydHO-
HOMYJISIPHOM JInTepaType, OMOJOrMUECKUX CIOBapsX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WnTepHere), aHaiu3upoBaTh HMH(OPMAIMIO pa3IMYHBIX BUIOB M (OpPM NpEACTaBICHUS, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEIIPOTUBOPEUMBOCTH;

(dbopMyIHpOBaThH 3aNPOCH U MPUMEHATH PA3JIMYHbIE METOABI MPH MOKCKE U 0TOOPE OUOIOTUYECKOI
UHpOpMaLnu, HeOOXOAUMOM IS BBIIOJIHEHHSI yUeOHbIX 3a7ay;

npuoOperaTh  ONBIT  HUCIOJNB30BaHUS  MH(OPMAIIMOHHO-KOMMYHHKATHBHBIX  TEXHOJIOTHIA,
COBEpPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIOIb30BAHUS PA3IMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OpMY MPEICTABICHHUS OHOIOrMYecKOW HH(POpMaLUU
(cxemsl, TpadUKu, TUArpaMMBbI, TAOIHIIbI, PUCYHKH U APYTOE);

UCTIOJIb30BaTh HAYYHBIN S3BIK B Ka4eCTBE CPEACTBa MpU pabore ¢ OMOIOrHueckoil MHQpOpMaIuei:
OPUMEHATh XUMUYECKHe, (pU3MuecKue U MaTeMaTU4YecKHe 3HAaKu U CHUMBOJIBI, (opMyibl, abOpeBHaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MIPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH;

BJAJeTh HABbIKAMU pACHO3HABAHUSA M 3alMThl MHGpOpMalUWU, HH(POPMALMOHHOM Oe30macHOCTH
JMYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

1) obmenne:

OCYILECTBIIATh KOMMYHHUKAI[MM BO BCEX cdepax >KU3HM, AKTUBHO YYacTBOBATh B JUAJIOre WM
JMCKYCCHH TIO CYIIECTBY OOCYXIaeMOW TeMbl (yMEHHE 3a/laBaTh BOMPOCHI, BBICKAa3bIBAaTh CYKICHHUS
OTHOCHUTEJIBHO BBINIOJHEHUS MpeajaraeMoi 3aJayd, YYUTbIBaTh MHTEPEChl U COIJIACOBAHHOCTH IMO3UIMH
JPYTUX YYACTHUKOB JAUAJIOTa WIN AUCKYCCHUN);

pacrio3HaBaTh HeBepOalbHble CpeicTBa OOIIEHUS, NOHUMATh 3HAYCHHE COLMAIbHBIX 3HAKOB,
NPEINOCHIIOK BO3HMUKHOBEHUS KOH()JIMKTHBIX CHTYallMd, YMETh CMTr4aTh KOH(JIHMKTEI W BECTH
HIePEroBOPHI;

BJIAJIETh PA3UYHBIMUA CIIOCOOAMHU OOLICHWS W B3aUMOJICHCTBHUS, MOHWMATh HAMEPEHHUS IPYTHUX
Jro/ied, MPOSBIIATh YBAXKHUTEIbHOE OTHOIIEHHE K COOECeHUKY M B KOPPEKTHOH (opme (hopMyIHpoBaTh
CBOY BO3PAXKCHHUS;

Pa3BEPHYTO U JJOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M MCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHON M MHAWBUIYAJIIbHOW paboThl MpU peleHUH
Ouonoruueckod  mpoOieMbl, OOOCHOBBIBaTH HEOOXOJUMOCTb IMPUMEHEHHs] TPYNIOBBIX  (popm
B3aMMO/ICHCTBUS NIPU PELIeHNU ydeOHO! 3a1au;

BHIOMPAaTh TEMaTHKy M METOJbl COBMECTHBIX JEUCTBHA C Y4E€TOM OOMIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJIeHa KOJUIEKTUBA,;

NPUHUMATD eI COBMECTHOH NI TETFHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATH NEHCTBUS 1O €€
JOCTH>KEHUIO: COCTABIIATH TUIAH JACHCTBHM, paclpeesiaTh POy ¢ y4ETOM MHEHUN y4aCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOW PaOOTHI,

OLIEHUBATh KauyeCTBO CBOETO BKJIAJa M KAXKAOr0 yYaCTHHKAa KOMaHAbI B OOIIMHA pe3yibTaTr Io
pa3paboTaHHBIM KPUTEPUSIM;

npejUlaraTb HOBBIE IPOEKTHI, OIEHWBATh WA C TO3MLUUU HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPATErMUYECKOE TOBEACHHWE B pA3IMYHBIX CUTYAIHsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAJIbLHBIMH PeryiaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIS BBIBICHUS MPOOJIEM M MX PEUICHUS B KU3HEHHBIX U
y4eOHBIX CUTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 1IEJIEBBIE M CMBICTIOBbIE YCTAHOBKHU B CBOUX JICHCTBUAX
U MOCTYNKaX MO OTHOLIEHHIO K )KUBOW IPUPOE, CBOEMY 3J0POBBIO U 3JJOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIIATh IMO3HABATENbHYIO AEATENbHOCTD, BBIBIATH MPOOJIEMBI, CTABUTh U
(opMynHupoBaTh COOCTBEHHBIE 331a4l B 00Pa30BaTEIbLHON JESITEIbHOCTH U JKU3HEHHBIX CUTYalHsX;



CaMOCTOSITENIFHO COCTaBIATh IUIAH pELICHUS MpoOJeMbl € Y4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEIOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOODP, apTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOcOOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO MHUPOKOH 3PYAMIIMU B PAa3HBIX 00JacCTAX 3HAHUH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBHE
Pe3yabTaTOB LIENISM;

BJIAJCTh HAaBbIKAMM I103HABAaTEJIbHOM pe(IeKCHUM KaK OCO3HAHHUS COBEpLIAEMbIX JEHCTBUH U
MBICIIUTENIbHBIX [IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI PEPIIEKCUH ISl OLIEHKH
CUTYallU{, BBIOOpA BEPHOTO peIlCHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHHUS 10 UX CHIXKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHATHE Ceds1 U IPYTrUX:

IpUHUMATh ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3YJIbTaTOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MU C TIO3UIIUH JPYroro YeIoBeKa.

INPEJIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynbTarhl ocBoeHus nporpaMmMbl COO no Ouonornu Ha 6a30BOM YPOBHE BKIIIOYAIOT
cneunduyeckue Ut yaeOHoro npenmMeta «bruonorus» HaydHble 3HAHHS, YMEHUS U CIIOCOOBI ACHCTBUI 1O
OCBOEHHUIO, MHTEpPIpETallMi U MPeoOpa30BaHUIO 3HAHWM, BHUJIbI JIEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HaHUS U TPUMEHEHUIO 3HAaHUHM B Pa3MUYHBIX Y4eOHBIX CHTYyallUsAX, a TAKKe B PEalbHbIX KHU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX ¢ Ouonorueil. B mporpamMme npeameTHble pe3ynbTaThl MPEACTaBIEHBI MO rojam
o0OyueHwusl.

[IpeameTHbIe pE3ynbTaThl OCBOCHMSI ydeOHoro mpeamera «buonorus» 6 10 knacce TOIKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U PO OMOJIOTUU B CUCTEME HAy4YHOI'O 3HAHUSI €CTECTBEHHBIX
HayK, B (JOPMHPOBAHUU COBPEMEHHOI €CTeCTBEHHO-HAYUYHOW KapTHUHBI MUPA U HAYYHOI'O MHUPOBO33pPEHHUS,
0 BKJAJ€ POCCHICKUX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJIOTMM, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl PELIEHUS )KU3HEHHBIX 33/1a4;

YMEHHE PAaCKpbIBaTh COJIepKaHre OMOJIOTMYECKUX TEPMHHOB U TIOHATUMN: KU3Hb, KJIETKa, OPraHU3M,
MeTaboan3M (0OOMEH BelIeCTB W TMpEeBpallleHHe HHEPruu), roMeocTa3 (caMoperyisius), ypOBHEBas
OpraHM3aIys )KUBBIX CUCTEM, CAMOBOCIPON3BEIEHUE (PENPOAYKIIKS), HACIEACTBEHHOCTh, H3MEHUYHUBOCTH,
pPOCT U pa3BUTHE;

yYMEHHE H3JaraTh OMOJIOTHYECKUE TeOopuH (KJIETOYHasi, XpOMOCOMHAsl, MyTallMOHHAs, LIEHTpaJIbHas
JorMa MOJIEKYJsipHO# Omonorun), 3akoHbl (I. Mennens, T. Moprana, H. U. BaBuioBa) u ydenus (o
HEHTpax MHOroo0pasus U MPOUCXOXKACHUS KyIbTypHbIX pacteHuil H. V. BaBunosa), onpenensats rpaHuiibl
UX IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHE BJaJIeTh METOJAaMH HAyYyHOro MO3HAaHUS B OHMOJOTMH: HAONIO/IEHHWE M ONHCAaHUE >KUBBIX
CHCTEM, NPOLIECCOB U SIBICHUH, OpraHu3alus ¥ MPOBeJeHne OMOJIOTHYECKOT0 KCIIEPUMEHTA, BbIIBUKEHHE
TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY MCCIEIyeMbIMH BEIMYMHAMHU, OOBSICHEHUE IOJIyYEHHBIX
pe3yJIbTaTOB, HCIIOJIIb30BAHHBIX HAyUYHBIX MOHATUMN, TEOpPUH M 3aKOHOB, YMEHHE JENaTh BBIBOJBI HA
OCHOBaHUU TOJyYCHHBIX PE3YJIBTATOB;

YMEHHME BBIICIATH CYIIECTBEHHbIE IPU3HAKM BHPYCOB, KIETOK IPOKAPUOT U DYKApHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHa BELIECTB U
NPEBpAaLCHHs SHEPTHH B KIIETKE, (POTOCHMHTE3a, TNIACTHYECKOTO U YHEPreTHUECKOro 0OMeHa, XeMOCUHTE3a,
MHTO3a, MeH03a, OINIOIOTBOPEHUS, Pa3MHOXKEHNS, MHIUMBUYyaIbHOIO Pa3BUTUSI OPraHU3Ma (OHTOTEHE3);



YMEHHE TPUMEHSAThH MMOTYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTUYECKUX MPOIIECCOB M SIBICHHIA,
JUISL TIPUHATUS TPAKTUYECKUX PEHICHUH B MOBCEIHEBHOM XHU3HU C LI€TbI0 oOecreueHus: 0e30MacHOCTH
CBOETO 3JI0OPOBbSI M 3JI0POBBSI OKPYXKAIOIIUX JIFOJCH, COONIONEHUS HOPM T'paMOTHOTO IOBEIEHUS B
OKpYKarollel MpupoaHON cpesie, MOHMMaHUe HEOOXOIMMOCTH UCTIOIb30BaHUS TOCTHKEHUN COBPEMEHHOM
O61oIOTHU ¥ OMOTEXHOJOTHA JUIs PAlMOHAIBHOTO IIPUPOIOIONIE30BAHHS,

YMEHHE pelllaTh 3JIeMEHTapHble I'€HEeTUYECKUE 3aJauyd Ha MOHO- U JUTHOPHAHOE CKpeUlMBaHUE,
CIICTIJICHHOE HACJIEZIOBAaHUE, COCTAaBIIATH CXEMbl MOHOTHOPHIIHOTO CKPEUIMBAHUS IS TPEICKa3aHus
HACJIEJIOBaHUsI IPU3HAKOB Y OPTaHU3MOB;

YMEHME BBIIOJIHATH JAOOPATOPHBIE M MpaKTUYECKuEe paboThl, COONIONATh IpaBWia MpU padoTe ¢
y4eOHBIM U JTa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHUE KPUTHYECKH OLEHUBATH M MHTEPIPETUPOBATh MHPOPMALINIO OMOIIOTHYECKOTO COJIEPKAHUS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIC 3HAHHS M3 Pa3IMYHBIX MCTOYHUKOB (CpeicTBa MaccoBOi WH(popMaiuw,
HAYYHO-TIOMYJISIPHBIE MaTepUaIbl), ITHYECKHE AaCIEeKThl COBPEMEHHBIX HWCCIEIOBaHUI B OHOJOTHH,
MeAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/aBaTh COOCTBEHHBIC NMUCHMCHHBIC M YCTHBIC COOOIICHUS, 0000Ias OHOJIOTHYECKYIO
UH(GOPMAILIMIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.

[IpenmerHbie pe3ynbTaThl OCBOCHHMS YydeOHoro mpenmera «buonorus» 6 11 knacce ROMKHBI
OTpaXkatTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE W POJIM OMOJOTHH B CHCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (OpMHPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOTO MHUPOBO33pPEHUS,
0 BKIAJC POCCHHCKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OHONOTHH, (YHKIIMOHATBHON
IPaMOTHOCTH YeJIOBEKa JIJIsl pelICHHS )KU3HEHHBIX 33]1aY;

YMEHHE pPacKpbhIBaTh COJAEpKaHWE OMOJOTHMYECKHMX TEPMHHOB W TIOHSATHHA: BUWJA, TOMYJISALNSA,
reHO(OH]], HBOJIONMS, JBUXKYIIHE CHIBI ((aKkTOpbl) HBOJIOLUM, IMPHUCIIOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHue, dKOIOTHYECKHE (DaKTOPBI, SKOCHCTEMA, MPOIYLEHTHl, KOHCYMEHTBI, PEIyLEHTHI, IeTH
NUTaHUs, KOJIOTHYECKas MupamMua, OuoreoreHos, ouocdepa;

YMEHHUE H3Jaratb OHOJOTHYecKHe TeopuH (dBONIONHMOHHAs Teopust Y. JlapBUHA, CHHTETHYECKas
TEOpHs HBOJIIOIMM), 3aKOHBI M 3aKOHOMepHOCTH (3apoabimeBoro cxozacrtsa K. M. Bbapa, yepenoBanus
IJIaBHBIX HampaiieHui u myter spomtonnu A. H. CeBeprioBa, yuenus o 6uocdepe B. V. Bepnaackoro),
OTIPEEISATh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CUCTEMaM;

yYMEHHUE BJaJIeTh METOAAaMH HAYYHOTO TO3HAaHUS B OMONOTHH: HaOJIOJEHWE W OMMCAHHWE >KUBBIX
CHCTEM, MPOLIECCOB U SIBICHUH, OpraHu3alus U MpoBeJeHNe OMOJIOTNYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHHE
THIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKIY HCCIEIyeMBbIMH BEIWYHMHAMH, OOBSICHEHHE MOTYyYSHHBIX
pe3yNIbTaTOB, HWCIOJB30BAHHBIX HAy4YHBIX TMOHSATHH, TEOpUH M 3aKOHOB, yMEHHE JeNaTh BBIBOJBI Ha
OCHOBAHHY TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCHATh CYIIECTBEHHbIE MPHU3HAKK CTPOCHHUsSI OHOJOTMYECKHMX OOBEKTOB: BHUJIOB,
TOITYJISIIIAHA, TPOYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHMOTEOIICHO30B M DJKOCHCTEM, OCOOCHHOCTH
IpPOIIECCOB:  HACJIEACTBEHHOM  HM3MEHUYMBOCTH,  €CTECTBEHHOro  O0TOOpa,  BHI000pa30OBaHMI,
pUCNIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBHS SKOJIOTHIECKUX (PaKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB
U TOTOKAa JHEPrMH B HKOCHUCTEMAaxX, AHTPOINOTEHHBIX H3MEHEHHUH B JKOCHUCTEMax CBOEH MECTHOCTH,
KpyroBOpOTa BEUIECTB U OMOT€OXMMUYECKUX LUKIIOB B Onocdepe;

YMEHHE MPUMEHAThH MOJTYYCHHbIE 3HAHUS 7S O0BACHEHUS OMOIOTUYECKUX MPOIIECCOB U SIBICHUIA,
JUTS TIPUHSTHS TPAKTUYECKUX PEHICHWH B TOBCEIHEBHOW JXH3HHU C IIENBI0 oOecrieueHusi 0e30MacHOCTH
CBOETO 3/I0POBbSI U 3/I0POBbSI OKPYXAIOIIUX JIFOJeH, COONIOJEHHsI HOPM TI'pPaMOTHOTO MOBEJCHHUS B
OKPY’KaIoIIe MPUPOTHON cpejie, TOHMMaHNuEe HEOOXOIMMOCTH MUCIIOJIb30BAHUS TOCTHKCHU COBPEMEHHOM
OHMOJIOTUH JIJISl PAllMOHATILHOTO MPUPOIOOIBE30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHbIe OMOJIOTMYECKUE 3ajaud, COCTaBJIATh CXEMbl MEPEHOCa BEIIECTB U
SHEPTUU B 3KOocHcTeMax (LeNu MUTaHUs);

YMEHHUE BBINIOIHATh JA0OpaTOPHBIE W TMPaKTUYECKHe padOThI, COOJIIOAATh MpaBWiIa MpH padoTe C
y4eOHBIM U JIaOOpPaTOPHBIM 00OPYOBAHUEM;



YMEHUE KPUTHYECKU OLEHUBATh M MHTEPIPETHPOBATH MHPOPMALIUIO OMOJIOTHYECKOTO COJCpIKaHuUS,
BKJTFOYAIOIIYIO TCEBIOHAYYHbIC 3HAHHS W3 PA3JIMUYHBIX MCTOYHHMKOB (CpPEICTBA MacCOBOWM HMH(pOpMAIIWH,
HAYYHO-TIOMYJISIPHBIC ~ MaTepHajbl), paccMaTpuUBaTh  TJI00AJbHBIC  SKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO TIO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIC IHUCHMEHHBIE M YCTHBIC COOOIICHHS, 0000mas OHOIOTHYECKYIO
UH(OPMAIIHIO 3 HECKOJBKHX UCTOYHUKOB, TPAMOTHO KCIIOJIb30BaTh MOHATHHHBIN anmapar OnoJoruu

COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. BBenenue.
Mecto kypca «OOwmiass Ouosorus» B CUCTEME €CTECTBEHHO-HAYUHBIX JAUCLUIUIMH, a TaKKe Cpenu
O6uonornyeckux Hayk. Llens u 3amaun Kypca. 3HaueHHe NpeaMeTa Jjs NOHUMaHHs €IMHCTBA BCEro
JKMBOI'O, B3aMMOCBS3U BCEX dYacTe Owmo-
cheprl 3emmn. Cucrema >xuBoil npupozabl. LlapcTBa XKUBOMH MpUPOABI.

Tema 2.buosiorust kak Hayka. MeToAbl HAYYHOI0
Tema 1.1 KPATKAS NCTOPUSA PABBUTUSA BUOJIOTI' MU
CrpykTypa Ononoruu Kak Hayku. buonorndeckue Hayku o popme u ctpoeHur opranu3moB. CrcremMaTuka.
OBomonMoHHOe yueHue. Knaccudukanus  OMOJIOTMYECKUX — HAyK.  JTanbl  Pa3BUTHUSA OMOJIOTHU.
Jlemoucmpayus. buorpaduu u mopTpeThl (M300paKeHUsI) YYEHBIX, BHECIIUX BKJIAJ B CTAHOBJICHHE U
pa3BUTHE OMOJOIMM KaK HAyKH.
Tema 1.2 CYIIHOCTb XKU3HU U CBOVICTBA XXUBOI'O
Onpenenenue >XKU3HU. XHUMUYECKUH COCTaB M KIETOYHOE CTPOEHUE OPraHM3MOB, HACEISIOIINX
3emito. OOMEH BeIIECTB U caMOpErysnus B Ouosornyeckux  cucreMax. (CamMOBOCIPOU3BEACHUE;
HACJIECTBEHHOCTh M M3MEHUYMBOCTh KaK OCHOBA
CyIIECTBOBaHUA JXMBOM Marepuu. Poct m pasBurue. Pa3gpaxxumocTs. PUTMHYHOCTE mpolieccoB
KU3HEJEATENIBHOCTH. JIMCKPETHOCTD U LIETIOCTHOCTD.
Jlemoncmpayus. CBOWCTBA )KUBOTO (AaHUMALIHS).
Tema 1.3.YPOBHU OPTAHU3ALIMN XKUBOW MATEPUN. METO/IbI BUOJIOT 1
YpoBHU OpraHuM3anuy XKUBOW mpuponabl. Mepapxus ypoBHEM.MeToapl NO3HAHUSA KUBOM IPUPOJBI
U UX OCOOEHHOCTH.
Jlemoncmpayus. YpoBHU OpraHu3allvy KUBOW MaTepuu (aHUMaLs).
Knerka kak cTpykTypHas U (pyHKIMOHAIbHAs €IUHU- 1A KUBO
Pazgen 2. Kietka.
Tema 2.1. UCTOPUAN3YUEHUA KIIETKNU. KIIETOUHAS TEOPUA
Krnerka xak cTpykTypHas u (yHKIMOHAJIbHAS €IMHHIIA KUBOTO.
Wcropus nzydenns kinetku. [Ipokapuorudeckas u sykapuornueckas KiaeTku. lIpuHnumnumanbHas cxema
cTpoeHus: kieTku. KietouyHasi Teopus U €e OCHOBHBIE MOJIOXKEHHUS.
Jemoncmpayus. IlpuHIUNNAIBHBIE CXEMBl YCTPOWCTBA CBETOBOTO M AJIEKTPOHHOI'O MHKPOCKOIIOB.
Mopnenu knetku. Mukpomnpenapatsl KJI€TOK pPacTE€HUH, >XUBOTHBIX U OJHOKJIETOUHBIX IPUOOB.
Marepuansl, pacckasbiBaroliue o OuorpapusIx y4yeHbIX,
BHECIINX BKJIA]] B Pa3BUTHUE KJIETOYHON TEOPHUH.
Tema 2.1 XUMUYECKUI COCTAB KJIETKH. HEOPT AHMYECKUWE COEJIUHEHM S
DJIEMEHTHBIA ~ COCTaB  KJIETKH.  PacmpoCTpaHEHHOCTb  DJIEMEHTOB. XHUMHUYECKUE  DJIEMEHTHI:
MaKpO3JIEMEHTHI, MUKPOAJIEMEHTHL. Boia 1 MuHEpanbHbIE BELIECTBA.

@DyHKIMYU BOJbI 1 MUHEPAJIBHBIX BEILECTB B KieTke. [lonaepkanne ocMoTH4eckoro 6anaHca.
Tema 2.2. XUMWUUYECKU COCTAB KJIETKW. HEOPTAHUYECKHWE COEJIMHEHMS

benku. CoctaB u crpoeHue O€ENKOB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HeszameHmmbie u
3aMEHUMBIC AaMUHOKHUCIOTHI. AMHHOKHUCIOTHBIH COCTaB. YPOBHU CTPYKTYpBl OEJIKOBOH MOJEKYJIbI
(mepBuuHas, BTOpUYHAsA, TPETUYHAs W YETBEPTUYHAs CTPYKTypa). XMMHUYECKHE CBOICTBa OENKOB.
Buonornyeckue pyHKIUN OEIKOB.



®epMeHTHI — Ouosiornuyeckue kKaranuszatopsl. CTpoeHne ¢pepMeHTa: akKTUBHBIA LEHTpP, cyOcTpaTHas
cneunduynocts. Kopepmentsl. Butamunsl. OTiinuust GepMEHTOB OT HEOPTaHUYECKUX KAaTalu3aToOpPOB.

YrieBoapl: MOHOCaxXapuabl (TJIFOK03a, pubo3a U Ie30Kcuprb03a), qucaxapuibl (caxaposa, JIaKTo3a)
U noscaxapuipl (Kpaxmai, [NIMKOTeH, LIeJT0s03a). buonornyeckue GyHKIUN YIiIeBOJIOB.

Jlumuasl:  Tpuraunepuasl, ¢ochomunuapl, crepounsl. ['mapodunsHO-THAPOGOOHBIE CBOWCTBA.
buonornueckue Gynkuuu munuoB. CpaBHEHHE YITIEBOJOB, OEIKOB U JIMIUAOB KaK HCTOYHUKOB SHEPTHUH.

Hyxneunossie kucnotsl: IHK u PHK. Hykneotnael — MOHOMEpPBI HYKIEMHOBBIX KUCIOT. CTpoeHHe
u pynakuun JJHK. Ctpoenne u pynkuun PHK. Buast PHK. AT®: ctpoenue n GyHKImm.

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lUlneitnen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
VYunkuuc, P. ®panknun, K. M. bap.

Huarpammsbl: «PacripeneneHne XMMUYECKUX AJIEMEHTOB B HEXKUBOW NpUpoae», «PacrpeneneHue
XUMHUYECKHX 3JIEMEHTOB B JKUBOM IPUPOIE.

Tabmuubl u cxemsl: «lleproguueckas TabiauIa XUMHYECKHX JJIEMEHTOBY», «CTpOCHHE MOJICKYIIbI
BOJbI», «buocunres OGenka», «CtpoeHue Mosekynbl Oenkay», «CtpoeHue depmenTtay, «HykinenHoBble
kucnotsl. JIHK», «Ctpoenne monexynbr ATO».

JlaGopatopHass pabota «M3ydyeHue CTpOEHHs KIETOK pAacCTeHUH, >KUBOTHBIX M OakTepuil Mox
MHUKPOCKOIIOM Ha F'OTOBBIX MUKpOIIpENapaTax U UX OIMHCAHUEN.

Tema 3.

[{uTonmorus — Hayka o kierke. KilerouHas Teopusi — mpuMmep B3aUMOJICHCTBUS UaeH U (HaKTOB B
HAy4YHOM ITO3HAHUU. MeTObI U3y4EHUS KIETKH.

Knerka kxak nienoctHas )xuBas cucrema. OOmIre npu3HaKy KIETOK: 3aMKHYTasi Hapy>KHasi MeMOpaHa,
monekyisl JJHK kak renernueckuii anmnapar, cucrema cuHTe3a Oelika.

Tunsl KIETOK: 3yKaproTHdecKas U npokapuotudeckas. OCOOEHHOCTH CTPOEHUS MPOKAPUOTHUECKON
kiaetku. Kierounas crenka Oaxtepuil. CrpoeHue »ykapuOTHUeCKOW KieTKH. OCHOBHBIE OTIUYUSA
PacCTUTENbHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKa, TJIUKOKAIUKC, HX (YHKIMH.
[Tnasmarudeckass MmemOpana, e€ cBoiictBa u ¢yHkuuu. [luTornasma u e€ opranouapl. OqHOMEMOpPaHHbBIE
opraouasl kinerku: OIIC, anmapar ['ompmxu, sm3ocomsl. [lonmyaBTOHOMHBIE OpPraHOUABI KIIETKH:
MUTOXOHJIpHH, MIacTuiel. [IpoucxoxaeHne MUTOXOHIpUM U acTul. Buasl miactua. HememOpanHble
OpPraHOM[bl KJIETKH: pPHUOOCOMBI, KJIETOYHBIA LEHTp, ILIEHTPUOJIM, PECHUYKH, XKIyTUKU. DYHKIUHU
OpraHouIOB KJIETKU. BritoueHus.

Anpo — peryasTopHbli eHTp kieTku. CTpoeHue sapa: sepHas 000J04Ka, KapuorasmMa, XpOMaTHH,
AIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

Tema 4. /KuzHenesATeIbHOCTD KJIETKH.

OOmeH BemiecTB, WIM MeTabonMM3M. AccUMMWIALUSA (MJIACTUYECKUH OOMEH) M JAMCCUMMIISAILUS
(oHEepreTH4ecKuii 0OMEH) — JBE€ CTOPOHBI €IMHOTrO TMpoliecca MeTadboianu3ma. Poilb 3aKOHOB COXpaHEHUS
BEIIIECTB M YHEPIUM B IOHUMAHUU META00IU3MA.

Tunsl oOMeHa BemiecTB: aBTOTPO(dHBIN U rerepoTpodHsblid. Poiabs ¢pepMeHTOB B 0OMEHe BellecTB U
IIPEBPALLCHUH SHEPTUU B KIIETKE.

®orocunre3. CBetoBast U TeMHOBasi (a3bl poTocuHTe3a. Peakuun dotocunTesa. IddHeKkTUBHOCTH
¢dorocunTe3a. 3HaueHne (HOTOCHHTE3A I *KU3HMU Ha 3emuie. BnusHue ycnoBuil cpenbl Ha (OTOCUHTE3 U
CIOCOOBI OBBIIIEHUS €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYeHUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMIie.

OHepreTuyecknuii oOMEH B KJeTKe. PaciieniieHue BeIIeCTB, BbIIEIEHHE M aKKyMYJIMpPOBaHUE
SHEPTUU B KIIETKE. DTambl 3HEpreTuyeckoro oomena. I'mukonus. bpoxenue u ero Buusl. Kucrnoponxoe
OKHCJIEHWEe, WM KjeTouHoe apixanue. OxwucnurensHoe dochopunupoBanue. IPHEKTUBHOCTD
HHEPreTHYECKOT0 OOMEHa.

Peaknun matpuunoro cuurtes3a. ['enermueckas mHdopmanus u JIHK. Peanuzamus renernueckoit
uHpopManuu B KieTke. ['eHeTnyeckuil koa u ero cBoiictBa. Tpanckpunius — marpuunbslii cuare3 PHK.



Tpancnsiuss — O6mocuHTe3 Oenka. Dtambl TpaHcsauu. KoaupoBaHue aMUHOKUCIOT. Ponmbs pubocom B
OuocuHTe3e Oemnka.

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitusi BupycoB (. WM. VBanoBckwuii).
Oco0OeHHOCTH CTPOEHHMSI U KU3HEHHOTO LIMKIJIa BUpycoB. bakrepuodaru. bonesnu pacteHuii, )KUBOTHBIX U
YeNoBeKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHoneduuuta yenoseka (BMIY) — Bo3Oynurens CIIM/a.
OOpaTtHasi TpaHCKpUIIMS, peBepTraza u uHTerpasza. I[Ipodunaktuka pacnpocTpaHeHHs] BUPYCHBIX
3a00JICBaHHI.

JdemMoHcTpaumMu:

[Toprpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmunpl u cxembl: «Tunbl mutaHusy, «Metabomuzm», «MUTOXOHIPHUSN», «IDHEPTreTUUECKHUM
obmeny, «Xiaopomacty, «Dorocunres», «Crpoenune JJHK», «CtpoeHrne u (pyHKIMOHHPOBAHHE TEHay,
«Cunrte3 Oenka», «['eHetnyeckuit kom», «Bupyco», «bakrepuodaruny», «CTpoeHUEe M KU3HEHHBIN LUK
Bupyca CIINda, 6akreprodaray, «Permmkamus JHK».

Ob6opynoBanue: moaenu-anmunkamuu «Yasoenue [IHK u Tpanckpunmus», «buocunTtes Oenkay,
«CTpoeHue KIeTKn», Mojaenb cTpykTypsl JJHK.

Tema S. PazMHoOKeHH e M UHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHblii UK, WU KU3HESHHBIA IUKI KieTku. MHTepda3a u mutos. [Ipoieccsl, mpoTekaromme B
untepdaze. Pernukanus — peaknus matpuuHoro cunresa JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIN
HaOOp — Kapuotul. JIMIJIOUIHBIN U rarIouAHbII XpoMOCOMHbIE Ha0Opbl. Xpomatuasl. [{lutonornyeckue
OCHOBBI Pa3MHOXKEHUS U UHIUBUIYAJIbBHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne kietku — muto3. Craguu muto3a. [Iporeccsl, mpoucxosime Ha pa3HbIX CTaAUsIX MUTO3a.
buonornueckuii cMbICII MUTO3A.

[Iporpammupyemasi Tubenpb KJIETKH — aronTo3.

@DopMBbI pa3MHOXKEHUS OPTaHU3MOB: OECTIOJI0e U MoJI0oBOE. Buibl 6€conoro pa3sMHOKEHUS: JeJIeHNe
HAJBOE, TOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX, CIOpPOOOpa30BaHME, BET€TATUBHOE Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAaHUE OPTraHU3MOB, €T0 3HAUEHHUE /ISl CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Ctagun meio3a. [Iponeccel, nmpoucxonsdiiye Ha ctaausx meio3a. [loBenenue xpomocom B
Mmenose. KpoccuHrosep. bronornyeckuii CMbIC M 3HaYEHUE MEN03a.

["ameTrorenes — mpoiecc 00pa3oBaHMsl MOJOBBIX KJIETOK Y )KMBOTHBIX. [1o0OBBIE kKene3bl: CEMEHHUKU
u smyHukd. OOpa3oBaHWE W pa3BUTHE TIOJIOBBIX KIETOK — TaMeT (CrmepmaTo3ouj, SHIEKIeTKa) —
crepmaroreHes u oBoreHe3. OCOOCHHOCTH CTPOEHUS SIMIIEKIETOK W criepMaTo30u10B. OIIOA0TBOpEHUE.
[TapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTE€HE3). OMOpPHOHANBHOE pa3BUTHE (IMOpHOTeHe3). Tarbl
SMOPHOHAILHOTO PAa3BUTHS Yy TIO3BOHOYHBIX JKUBOTHBIX: JPOOJIEHWE, TacTPYJslus, OPraHOTeHE3.
[ToctamOproHabHOE pa3BUTHE. THITBI TOCTAIMOPHOHAILHOTO PA3BUTHS: TIPSMOE, HEMIPSMOE (JINUMHOYHOE).
Brustaue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIE YPOJICTBA.

Poct u pa3zeutue pactenuii. OHTOTreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU PAa3BUTHS.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «POpMBI pa3MHOKEHHUST OPTAHU3MOBY, «JIBOMHOE OII0I0TBOPEHHUE Y IIBETKOBBIX
pacteHuii», «BereratTuBHOE pa3MHOXKEHHE pacTeHU», «/lenenue kimetku 6akTepuii», «CTpOCHHE MOTOBBIX
KIETOK», «CTpoeHue xpoMocombl», «Kierounwnii mmxmy, «Permmkanus JIHK», «Mwutoszy», «Meio3y,
«IIpsiMmoe n HenpsaMoe pa3BUTHE», «l'aMeTOreHe3 y MIJIEKOMUTAIONIUX U 4YeloBeKa», «OCHOBHBIE CTaIuU
OHTOT€HE3AY.

O6opynoBaHue:  MHUKpPOCKON,  MuKpompenapatel  «CrnepMaTro3ouabl  MIJIEKOIMUTAIOIIETOY,
«Siueknerka wiekonurtaroniero», «KapuoknHes B KJIETKaX KOpEIIKa JIyKa», MarHUTHasT MOJENb-
anmukanus «Jlenenne knetkn», moaens JJHK, monens MmeradazHoit XpoMOCOMBL.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopnast pabora «HaOmromeHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyka Ha TOTOBBIX
MHUKpOIpenaparaxy.

Tema 6. HaciiencTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB.



[Ipeamer u 3amaun reHeTuku. Mcropus pa3BUTHS TeHETUKU. Pojb LUTOJIOTHM W 3MOPHONOTUU B
CTAaHOBJICHUM TEHETUKH. Bkilang poccuiickux M 3apyOexHbIX YYEHBIX B Pa3BUTHE TI'€HETHKH. MeTojsl
TeHeTUKU  (THOPHIIONIOTHYECKUH,  LUTOTCHETHYECKUH,  MOJEKyJspHO-TeHeTndeckuii).  OCHOBHBIC
TCHETUYECKUE TIOHATHSA. | 'eHeTH4ecKasi CHMBOJIMKA, CIIOIb3yEeMas B CXeMaX CKpEIIMBaHHUM.

3aKOHOMEPHOCTH HAacle[0BaHUs IPU3HAKOB, ycTaHOBIEeHHble [. Mennenem. MoHorudpuaHoe
CKpelLIMBaHue. 3aKOH €AMHO-00pa3usi ruOpuoB nepBoro mnokosieHus. IIpaBuno nomuHMpoBaHUS. 3aKOH
paciuernaeHus npu3HakoB. ['unoresa uncrors! ramet. [lonHOE M HEMOJIHOE JOMUHUPOBAHUE.

JlurubpusnHoe ckpemyBaHue. 3aKOH HE3aBUCHMMOI'O HaclleZIoBaHUs NpU3HAKOB. L{uTorenernueckue
OCHOBBl ~ JWTHOPUAHOTO  CKpeIIMBaHMs.  AHanmuM3uWpylolmiee  cKpemuBaHue.  Vcmonb3oBaHue
aHAJIM3UPYIOIIEr0 CKPELIMBAHU JJIs OIIPEeNICHHs] TeHOTHIIa 0COOU.

CuernneHHoe HaclieoBanue mnpu3HakoB. Padora T. Moprana mo CHEIUICHHOMY HAcCJICOBAHHIO
reHoB. HapymieHne cueruieHns reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOoMOCOMHas TEOpUs HACJIECTBEHHOCTH. | eHeTHuecKne KapThl.

I'enetuka mnoma. XpOMOCOMHOE OINpeAeieHUue 1oja. AYTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['omorameTHsbIe U rereporamMeTHble Opranu3mbl. HacnegoBanue npu3HakoB, CLEIJICHHBIX C ITOJIOM.

W3meHunBOCTh. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAas M HacieAcTBeHHas. Poib cpenbl B
HEHACJIEICTBEHHON M3MEHYMBOCTU. XapaKTePUCTUKA MOJU(PHUKAIIMOHHON NW3MEHYMBOCTH. BapuannoHHbIH
psa n BapuannoHHas kpusasd. Hopma peakunu npusHaka. KoaudecTBeHHbIE M KaUECTBEHHBIE TPU3HAKU U
uX HopMa peakiuu. CBoiicTBa MOAU(PUKAITMOHHON U3MEHUNBOCTH.

HacnencrBeHHast, MM TeéHOTUIIMYECKAsi, U3MEHUMBOCTh. KoMOMHATUBHAs M3MEHYMBOCTb. Meio3 u
[OJIOBOM MpPOLECC — OCHOBAa KOMOMHAaTMBHOW HW3MEHYMBOCTU. MyTallMOHHAs HM3MEHYHMBOCTb.
Knaccudukanus wMyrauuil: TeHHBIE, XPOMOCOMHBIE, TI€HOMHBbIe. YacToTa W MNPUYMHBI MYyTalMH.
MyrtareHHsie (pakToOpbl. 3aKOH TOMOJIOTHYECKHUX PsII0B B HaclieAcTBeHHOU n3MenunBoctu H. V. BaBuiosa.

BHesepHas HaclIeICTBEHHOCTh U N3MEHYUBOCTbD.

I'eneruka denoBeka. Kapuotun uenoBeka. (OCHOBHbIE METOJbl TE€HETUKH  YeJOBEKa:
TeHeaNOrnYeCKUii, OJIN3HEIOBbIM, LUTOreHETHYEeCKUH, OMOXMMHUYECKUH, MOJIEKYJISIPHO-T€HETHUECKUH.
CoBpeMeHHOEe ompeiesieHne FeHOTUIA: TOJJHOTEHOMHOE CEKBEHHPOBAHNE, TE€HOTUIIMPOBAHKE, B TOM YHCIIE
¢ nomoupto IIlIP-ananmu3za. HacnencTBeHHble 3a00sieBaHUS YENIOBEKa: T'€HHbIE OOJE3HM, OOJNE3HU C
HACJICJICTBEHHOW TMPEAPaCIONIOKEHHOCTBI0, XPOMOCOMHBIE OoJyie3HH. CoMaThyecKre W TeHepaTHUBHBIE
myTtanuu. CTBoOJIOBble KJeTKH. IIpuHIMIBI 310poBOTO 0Opa3a *HU3HHU, AMArHOCTHKH, MPOPHUIAKTHKU U
JIeYEeHUs1 TeHETHYeCKUX Oose3Hel. MeauKo-reHeTUUecKoe KOHCYJIbTHpOBaHUE. 3HAaYEHUE MEAUIIMHCKON
TeHETUKU B NPEIOTBPAILEHUH 1 JICYEHUN TeHETUYECKHX 3a00JIeBaHuUil yeloBeKa.

JdemoHcTpaumnu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-PecoBckuii,
H. W. BaBunos.

Tabmuupl 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAHUWE U €r0 IIMTOTeHeTHYecKas OCHOBa», «3aKOH
paciieryieHusi M €ro LUTOT€HEeTHYeCKass OCHOBa», «3aKOH YHCTOTHI TaMeT», «JlurudbpuaHoe
CKpelBanuey», «Lluromornyeckue OCHOBBI TUTMOPUIHOTO CKpeluBaHus», «Meio3y», «B3zaumoneiicteue
aJJIeNbHBIX TE€HOBY», «['eHeThyeckue KapThl pPAacTEHHUH, >XMBOTHBIX M YelOBeKa», «[eHeTuka monay,
«3aKOHOMEPHOCTHU HACJIEN0BaHUs, CLEIUIEHHOTO € MOJI0M», «KapnoTHIbl YenoBeka U )KMBOTHBIX», «Buibl
U3MEHYHBOCTHY, «MoaudukanmonHas HW3MEHUYMBOCTHY, «HacnemoBanue pesyc-daktopa», «l['eHeTHnka
rpynn KpoBu», «MyTalMoHHas N3MEHYUBOCTD).

O6opynoBaHue: MOJIeTN-aNITUKAluN «Monorubpuanoe CKpEILMBaHUEY, «Hemnonnoe
JOMUHHUpOBaHuEe»,  «Jurnbpuanoe  ckpemuBaHue», «llepekpéct  XpomMocom»,  MHUKPOCKON U
Mukpornpenapar «Jpozoduia» (Hopma, mytanmuu (GOpMBl KPBUIBEB M OKpacKu Tenma), repbapuii «[opox
IIOCEBHOM».

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

JlaGopatopHas pabora «/3yueHue pe3yibTaTOB MOHOTHOPUIHOTO U TUTUOPUAHOTO CKPEUIUBAHUS Y
Jp030(HIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopatopHas pabora «M3yueHne Moan(pUKAMOHHON H3MEHUYMBOCTH, IIOCTPOCHUE BAPUAI[IOHHOTO
psAna v BapuallMOHHOW KPUBOW».



Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuusi Kak HayKa U MpoIecc. 3apoxkAeHUE celeKIuu U noMectukanus. Yuenue H. M. BaBuiosa
0 LIEHTPaX MPOUCXOXKICHUA U MHOT000pa3usi KyJIbTYPHBIX pacTeHHN. LICHTPBI IPOMCXOXKACHUS JOMAITHIX
XKUBOTHBIX. COpT, IOpOJA, IITAMM.

CoBpeMeHHbBIE METOIbl CENEeKIMH. MacCOBBI U MHAUBUAYAIbHBINA OTOOPHI B CEJICKIMH PACTCHUN U
KUBOTHBIX. OlleHKa 53KcTepbepa. bIM3KOpOJICTBEHHOE CKpeulMBaHWEe — HHOpUIMHI. YucTas JMHUS.
CkpemyBanue YuCTHIX THHUHN. ['eTeposuc, nimm rudpuaHas cuna. OtaanéHnas rudopuau3anys u e€ yCrexu.
HcKyCCTBEHHBIN MyTarcHe3 M MONY4YEHHE MOJIMIIONIO0B. [JoOCTH)EHNS CeIeKIIMN PACTEHUH, )KUBOTHBIX U
MHUKpPOOPTraHU3MOB.

bruorexHomoruss Kak oOTpacib Npous3BoAcTBAa. ['eHHas  WH)KEHepWsa. OTambl  CO3JaHUsA
pexombunantHoi JIHK m Tpancrennsix opranusmoB. Kierounas mmxeHepus. KiieTouHble KyIbTYpBHI.
MukpoxkioHanbHOe pa3MHOKEHHE pacTeHUH. Knonuposanue BBICOKOITPOJYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPTaHU3MOB. ODKOJIOTHUECKHE M dTHYeckue mpobiembl. MO — reneruvecku
MOJIU(HUIMPOBAHHBIE OPTaHU3MBI.

JemoHncTpanuu:

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. ®. lBaHoB.

Tabmuubl 1 cxembl: Kapta «L{eHTpBI MpOUCXOXKIEHUSI M MHOTO0Opa3Hst KyJIbTYPHBIX PacTEHHID»,
«[Toponpl nOMalIHUX JKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHHi», «OTaanéHHas TUOpUAN3ALULY,
«Pabotel akamemuka M. @. HsanoBaw, «llomummongusy, «O0bekThl OMOTEXHOJIOTHMY, «KileTOUYHBIE
KYJIBTYPBI M KJIOHUpOBaHue», «KOoHCTpynpoBaHHe U IEPEHOC I€HOB, XPOMOCOM.

ObopynoBanue: MyJSDKU IUIOIOB M KOPHEIUIOAOB JUKHX (OPM W KYJIBTYPHBIX COPTOB PAacTCHHUH,
rep6apuii «CesbCKOX03HCTBEHHbBIE PACTECHUSI.

11 KJIACC

Tema 1. JBosonoHHas OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHUS JBOJIIOIMOHHOW TEOPUU. IBOJIONUOHHAS TeOopus U €€ MeCTO B
6uonoruu. BnusHue 3BOIIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUHU U JPYTUX HaYK.

CuzerenbctBa 3Bomonuu. [laneoHTosmornyeckue: MOCIEIOBAaTENbHOCTh MOSIBJICHHUS BHJIOB B
NaJICOHTOJIOTUYECKOM JIeToNKCH, iepexoiHble (hopMbl. buoreorpaduueckue: cXoAcTBO U pasnuuue GpayH u
(b10p MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOACTBAa M pPa3luuusg SMOPHUOHOB pa3HBIX BUJOB  IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIC, PYAUMEHTAPHBIE OpPraHbl, aTaBU3MBbI.
MonekyasipHO-O0MOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0O0IMUYECKHX
IIyTE€N Yy BCEX OPraHU3MOB.

OpomtonmonHas teopust Y. JlapBuHa. [Ipeanocbulku BO3HUKHOBEHUS JapBUHM3MA. J[BHKyIIME CUIIBI
3BOMIIOIIMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHME TIpPU OrPAHUYEHHOCTH PECYpCOB,
HeonpeaenéHHas U3MEHYUBOCTb, 60pb0a 3a CyIeCTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrerndeckas teopus 3Bomonuu (CTO) u e€ ocHOBHBIE MTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHUIA BUAA U DBOJIIOLIUN.

JBuxyme cuibl  ((akTopbl) HBOJNIOLIMM BUAOB B IpupoAe. MYyTalMOHHBIM mpouecc u
KOMOWHATHBHAsI U3MEHUUBOCTG. [lonmynsnnoHHbie BOJHBI U ipelid renoB. M3omsauus 1 Murparus.

EctecTBeHHbII1 0TOOp — Hanpapstouil ¢pakTop 3Bosounn. opMbl ecTeCTBEHHOTO 0TOOpa.

[TprcnocoOaeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3BomonMU. I[Ipumepsl mnpucnocoOieHuil y
OpraHu3MoB. ApoMOp(O3bl U UAUO-aJaNI TAIIH.

Bun u BunooGpaszoBanue. Kpurepun Buna. OcHoBHbIE (JOpMBI BUI000pa3oBaHus: reorpaduieckoe,
JKOJIOTMYECKOE.

MakposBomroriusi.  DopMbl  3BONIONMH:  (uieTHyeckas, JAWBEPreHTHAs, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosmonuy.

ITpoucxoxaeHue OT HECHEUMATU3UPOBaHHBIX MpeakoB. llporpeccupyromas crnenuanu3anus.
AnanTuBHas paguanusi.

JdemoHcTpaumnu:



IToprpetsr: K. JIunnel, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ©.
Mromep, A. H. CeBepiios.

Tabmuubl u cxembl: «Pa3BUTHE OpraHm4eckoro mupa Ha 3emiie», «3apoAbllid MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «Dopmbl OoppObl 3a cyllecTBoBaHUE», «EcTecTBeHHBI 0TOODY,
«MHoroo0pa3ue copToB pacTeHuit», «MHOrooOpasue mopoJ KUBOTHBIXY, «llomymsamumn», «MyTannoHHas
U3MEHUUBOCTbY», «Apomopdosby», «Mauoamantamum», «OOmas pereHepauus», «J[Buxymue cuibl
sBomonuny, «Kapra-cxema wmapmpyra mnyremectBus Y. JlapBuna», «boppba 3a CyIIeCTBOBaHHEY,
«[IpucnocobneHHocTh  Opranu3MoBy,  «l'eorpaduueckoe  BHJI00Opa3zoBaHHE»,  «IKOJIOIMUECKOE
BU000pa30BaHUEY.

OO6opynoBaHue: KOJUIEKLUS HACEKOMBIX C PAa3JIMUYHBIMU TUIIAMM OKPAacKH, HaOOp IUIOJOB M CEMSH,
Koytekust «IIpuMepsl 3alUTHBIX NPHCIIOCOONEHUH y JKUBOTHBIX», MOAelb «OCHOBHBIE HAIpPaBICHUS
3BOJIIOLIUMY», 00BEMHAsE MOieNb «CTpOEHHE TOJIOBHOT'O MO3Ta TO3BOHOYHBIX .

buoreorpaduueckas kapra mupa, KoweKius «DopMbl COXpPaHHOCTH HMCKONAEMBIX >KUBOTHBIX H
pacTeHui», Mojenb anmmkanus «llepekpéct XxpoMocoM», BiIakHbIe Ipenaparsl «Pa3BuTre HACEKOMOIO»,
«Pa3Butne nArymkuy, Mukpornpenapar «/Ipozodunay (Hopma, mytanuu GOopMbl KPEUIBEB U OKPACKH TEJa).

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOJIOTUUECKOMY KPUTEPHUIO».

JlaGopatopHas pabora Ne 2. «OmnucaHue NpUCHOCOOJIEHHOCTH OpPraHuM3Ma U €€ OTHOCUTEIbHOI'O
XapaxkTepay.

Tema 2. Bo3HnkHOBeHHMe ¥ pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble NpeACTaBIEHUS O 3apOXKIACHUHU KU3HU. HayuHble rUnoTe3pl BOSHUKHOBEHUSI KU3HU Ha
3emiie: abMoreHe3 U MaHcrepMus. XUMHUUECKasi 3BONIONMs. AOHOTeHHbIN CHHTE3 OPraHUYeCKUX BEIIECTB
U3 HEOPraHMYECKHX. DKCIIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUYECKOW sBoytolMHU. HavanbHble 3Tambl
O6uonornyeckoit sBomouuu. [unoresa PHK-mupa. @®opmupoBanue MeMOpaHHBIX CTPYKTYp U
BO3HHUKHOBEHUE NMPOTOKJIETKH. [lepBble KIeTkH U UxX 3BomoIus. @opMUPOBaHUE OCHOBHBIX I'PYII XKUBBIX
OpraHU3MOB.

PazButne xu3zHu Ha 3emiie Mo ’pam u nepuojaM. Karapxeil. Apxeickas U MpOTEPO30MCKast dPHI.
[Taneo3olickass 3spa u €€ mNepuoAbl: KeMOpPUHCKUH, OpPJOBUKCKMH, CHIIYpUHCKHUHM, JIE€BOHCKHIA,
KAMEHHOYTOJIbHBIM, IEPMCKUH.

Me3o30lickas 5pa U €€ epruoabl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

Kaiino3zolickas 3pa u €€ nepruo/ibl: MajeoreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepuCcTUKa KiIMMara M TEO0JOTMYeCKHX IpoueccoB. (OCHOBHBIE 3Tallbl  ABOJIIOLUN
PacCTUTENBLHOTO U YKUBOTHOrO Mupa. ApomMopo3bl y pacTeHUM M KUBOTHBIX. [losiBIeHue, pacuser u
BBIMHUPAHUE TPYIII KUBBIX OPIraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHHe 3BOMONHMHM. OCHOBHBIE CHCTEMATHYECKHE TPYIIIBI
OpraHU3MOB.

OBOJIIOIMS 4YeJIOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BHTHe NpencTaBIeHHH O NPOUCXO0XKICHHUH
yenoBeka. Meroasl U3ydeHHs aHTpornoreHe3a. CXOAcCTBa M pa3iuuus 4YeJIOBEKAa U KMBOTHBIX.
CucremMaTH4eCcKOe MOJ0KEHHUE YETOBEKA.

JBmwxynme cunsl ((akrTopel) aHTpororeHesza. HacnencTBeHHas M3MEHUMBOCTh U €CTECTBEHHBIN
ot0op. Ob1ecTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUM Tpy/a, MBIIIJICHUE, PEUb.

OcHOBHBIE CTaJUU M BETBU 3BOJIOLMU YEJIOBEKAa: aBCTpAJIONUTEKH, YenoBek ymenslil, Yenosek
IpAMOXOAIMH, YenoBek HeaHaepTaIbCKuid, YenoBek pa3yMHbIi. Haxoku HCKONaeMbIX OCTaTKOB, BpEMs
CYIIECTBOBaHMs, 00JIACTh paclpocTpaHeH s, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHUS.

Yenoseueckne packl. OcHOBHBIC OONbINHME pachl: €BpomeoujHas (eBpaswiickas), HErpo-
aBCTpaJIONIHAs (9KBATOpHAIIbHAS ), MOHT'OJIOMAHAS (a3MaTCKO-aMepHKaHcKast). YepThl mpUCoco0IeHHOCTH
IIPEJCTaBUTENIEH YEJIOBEUYECKHUX Pac K YCIOBHAM CyLIEeCTBOBaHUA. EnquHCTBO 4enoBedeckux pac. Kpuruka
pacusMma.

JdemoHcTpaumuu:

IToptpetsr: @. Peau, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. [lapsus.



Tabmuubl u cxembl: «Bo3nukHoBeHne COJMHEYHOH CHCTEMBbl», «Pa3BUTHE OPraHMYECKOTrO0 MHpPay,
«PactutenbHas kinetka», «OKuBoTHas kinerka», «lIpokapuornueckas kinerka», «CoBpeMeHHas cucTreMa
OpPraHu4ecKoro Mmupa», «CpaBHEHHE AHATOMUYECKMX YepT CTPOCHHUS YeNOBEKa M YEIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa IMaJCOHTOJIOTUYECKUX HAXOJO0K IPEIKOB COBPEMEHHOI'O 4YEJIOBEKay,
«/IpeBHelimune moan», «pesHue moan», «IlepBeie coBpeMeHHBIE JII0aAn», «HenoBedecKkue pacoh».

Ob6opynoBanue: mymspku «lIpoucxoxxaeHue yenoBeka» (OIOCThI aBCTPAIONUTEKA, MUTEKAHTPOIIA,
HEeaHJepTalIblla, KPOMAaHBOHIIA), CICIKU WIM M300paXeHHUsS KaMEHHBIX OPYAUN MEepBOOBITHOIO YEIOBEKa
(xkaMHHU-yoOMIIEephl, pyOuia, ckpebia), reoXpoHoJoruueckas Tadnuia, Kowiekuus «DopMbl COXPaHHOCTH
MCKOIIAEMBbIX KUBOTHBIX U PACTEHUI».

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[TpakTideckass padora No 1. «/3yueHue HCKOMAEMBIX OCTATKOB pACTEHUI W JKUBOTHBIX B
KOJUICKLUAX».

OKcKkypeusi  «OBOJIIOIMS  OPraHMYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-HAayYHbIM MM
KpaeBeaueCKUuil My3eil).

Tema 3. Opranu3msl 4 OKpy:KaIAas cpeaa.

OKOJIOTMSl KaK HayKa. 3aJayd W pa3feibl 3KOJOTrMh. MeToabl 3KOJOTMYECKHUX HCCIEAOBAHMI.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHASI, HA3€MHO-BO3/AYIIIHAS, TOUBEHHAs, BHYTPHOPraHU3MEHHAsI.

Okonorudeckue Gaktopsl. Kiaccupukanus sKoIornueckux GakTopoB: aOMOTHIECKIE, ONOTUYECKUE
U aHTpornoreHusle. /leficTBue skoIoruueckux (HakTopoB Ha OPTaHU3MBI.

AlGuotnueckue (aKTOpBI: CBET, TeMIeparypa, BiIakHOCTb. dortomepuomusm. I[IpucnocobieHus
OpPraHU3MOB K JICUCTBUIO abNoTHYecKuX (pakTopoB. buonoruueckue puTmel.

buotnueckue ¢akroppl. Buasl OMOTHYECKMX B3aUMOJEWUCTBUN: KOHKYPEHIUS, XHIIHUYECTBO,
cumOno3 u ero Qopmsl. Ilapasutusm, Koomepauus, MyTyalu3M, KOMMEHCAIU3M (KBapTHUPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpadu3M. 3HAYeHHE OWOTHYECKUX  B3aMMOJIEUCTBUM IS
CYIIECTBOBaHMS OPraHU3MOB B IPUPOJIHBIX COOOILECTBAX.

DKOJIOTUYECKHE XapaKTePUCTHKU monyiasuuu. OCHOBHBbIE MOKa3aTeNMd MOMYJSLUU: YUCIECHHOCTD,
IUIOTHOCTB, POXIa€MOCTb, CMEPTHOCTb, HMPUPOCT, MUTpanus. JMHaMUKa YUCIEHHOCTH MOMYJSIIUM U €€
perymsinus.

JleMoHCTpanum:

[Toptpetsr: A. 'ym6oapaT, K. @. Pynse, O. 'ekkens.

Tabmuubl u cxembl: kapta «lIpupognsie 30HBI 3emin», «Cpeapl OOUTaHHS OPIraHU3MOBY,
«Dotonepuoguzmy», «llomynaunn», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH MOMYJSIIUM WHQY30pHH-
Tyensku», «Ilumessie nenm.

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

JlaGopatopHass pabora Ne 3. «Mopdonoruyeckre OCOOCHHOCTH pPACTEHHM M3 pa3HBIX MECT
oOUTaHUY.

JlaGopatopHas padota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTtuueckas padota Ne 2. «ITofac4€T MIOTHOCTH MOMYJISAIMN pa3HBIX BUIOB PACTCHHIN.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmiecTBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Bunpl-nomuHanTel. CBs3u B OHOIIEHO3E.

Okonoruyeckue cucrteMbl  (okocucrembl). Ilonarue o0 oSkocucreMe U OUOreOlEHO3E.
@YHKIMOHAIbHBIE KOMIIOHEHTBl JKOCHCTEMBI: MPOAYLIEHTBI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIECTB M MIOTOK SHEPruu B 3Kocucteme. Tpoduueckue (MumieBbie) ypoBHU 3KocHcTeMbl. [IuieBbie nenu
u cerdu. OCHOBHBIE IIOKa3aTeNd SKOCHCTEMBI: OHOMacca, MNPOAYKLHUSA. ODKOJIOTMYECKHE IHPAMUIBL:
IPOAYKIMH, YUCICHHOCTH, Ouomacchl. CBONMCTBA 3KOCHCTEM: YCTOMUMBOCTH, CAMOPETYIISILIMS, Pa3BUTHE.
Cykueccusi.

[IpupogHble  AKOCHCTEMBI. OJKOCHUCTEMBI 03€p M  peK. OKOCHUCTEMA XBOWHOTO  WIIH
HIMPOKOJINCTBEHHOTO JIECa.



AHTpONIOTeHHBIE  3KOCUCTEMBI.  ATpodKOocHCTEMBI.  YpOoskocucreMmbl. buomormueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

BuopaznooOpazue kak (akrop ycTOWYMBOCTH d3KocucreM. CoxpaHeHHE OHOJIOTHYECKOro
pa3HooOpa3us Ha 3emiie.

Yuenune B. U. Bepnanckoro o Omocdepe. I'panuibl, cocraB u cTpykTypa Omocdepst. Kusoe
BemecTBO U ero ¢yHkuuu. OcobeHHOocTH Ouochepsl Kak riao0ambHON ASKOCHCTEeMBl. J[MHaMH4eckoe
paBHOBecHe U 00paTHast CBsA3b B Onocdepe.

KpyroBopots! BeliecTB 1 OMOr€OXMMUYECKHUE LMKIIBI JIEMEHTOB (yriiepoja, a3oTa). 30HAIBHOCTh
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoBeuectBo B Omocdepe 3emau. AHTpOINOreHHbIE H3MeHEHUs B Ouocdepe. [mobambHbIC
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHue mnpupoasl U uyenoBeuecTBa. CoxpaHeHue OHOpa3sHOOOpa3Hsi Kak OCHOBa
ycroiuuBocTd  Omocdepbl. OCHOBa pPalMOHAIBHOTO YIPABIECHUS MPHUPOJHBIMH pecypcamMH M UX
ucnosb3oBaHue. JloCTHKeHHUs OMOIOTUU M OXpaHa IPUPOIbI.

JdemMoHcTpaumnu:

[Hoprpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuubt u cxemsl: «[lumeBbie nenw», «buoneHo3: coctaB U CTpyKTypa», «llpupoansie
coobuiectBa», «llemn muranusy, «JKojsorudeckas nupamuga», «buocdepa u uenoBek», «IKocucTeMa
IMIMPOKOJIMCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOrO Jieca», «buomneHo3 BomoéMa», «ATpPOICHO3Y,
«I[IpuMepHbIE aHTPONIOreHHbIE BO3/IEHCTBUS Ha IPUPOY», «BakHele UCTOUHUKHY 3arps3HEHUs BO3/1yXa
U TPYHTOBBIX BOI», «llouBa — BakHeimas coctaBisitomas 0unocgepb», «DaKTopbl Aerpafaliil MOYBy,
«[TapHukoBblii 3¢ ¢dexT», «DakTopsl PaJIUOAKTUBHOIO 3arpssHeHus Ouocdepsl», «OOmas cTpykrypa
o6uocoeps», «Pacnpoctpanenue xu3zHu B Ouocepe», «O30HOBBIN 3KpaH Ouocheps», «Kpyrosopor
yriepoja B 6uocgeper, «KpyroBopot a3ora B IpHpoJie».

ObopynoBanue: Moaenp-anmuinkauus «TunuyHele OuMOLEHO3BI», Tepbapuil  «PacturenbHbIE
cooOmiecTBa», Koyekuu «buoneHo3», «BpenuTtenun BakHEHIINX CEIbCKOXO3IWCTBEHHBIX KYJIBTYpPY,
repOapuy M KOJUIEKIIMU PACTCHWH W XKUBOTHBIX, MPHHAJICKANINE K PAa3HBIM SKOJIOTMYECKHM TPYIIIIaM
onHoro Buaa, Kpacnas kuura Poccuiickoit @enepanuu, n300paxeHUs] OXpaHsIeMbIX BUIOB PACTCHUNA U
KUBOTHBIX.



3. TemaTugeckoe ILTAHHPOBAHHE, B TOM 9HCIE ¢
yaeToM pafodeil mMporpaMMEBl BOCOHTAHHA
YKa3aHHeM KOIH9eCTEd 9acoE, OTEOJIHMBIX Ha
OCBOEHHE KaEIoil TeMbl yiedHOT0 Kypca

CHCTEMETHEZETTERE tlﬂ.KTl:lE:
OCMENTISHHT OITEITE R,
!{-TE{-TEE-H:EDHE.}"‘!HEIf[H

TXMAEHTIDENE 0DIacTax MoHARNT,

GHOJTOTHH HCCI2I0EATENECEDE J8STeNEROCTH.
(ba3oBLIj YPOBEHE) Pazgea 2. 11 [exsocTa Hay9HOTO M03HA HEA:
» H.:[E']I:E | :;;gmmm;m]ﬁt HIEEIER
Tena Komn | Ileneerie OpHEHTHPEI EPHTHISCEOT 0 MEITITSHHT,
9eCTE = Pe3yILTATOE  BOCOHTAHHA  HA OMpEdEneHNE FRCTAEAREAR Hay T
0 YPOEHE (peaHero odmero HE0 PMATIHE B EPHTHER
9acoE | 00pa3oBaHHA -
- SHTHHEYSHED I[P ICTAETSHEH.
10 kaace . .
PazEMESROIIEGT B ITD HM S H TR0
Beegen 1 [enHocTH HayIHOTO IIOZHAHNA: HAELEH HAOTIOTSHIT. HAROTITSHET
e QONafaIEH  NpeicTaBIeHHEM O CHCTSMATHIAMNE $aEToE,
COEpEMEHHOH HAVIHOH  KapTHHE O CMECTSHHE OTETE E,
MHpPa, JOCTHECHHZY HaykKH H SCTECTESHHOHAYIHOMN I
TEXHHKH, APTYMEHTHROBAHED TNAAHETADHDM 0 080T II0 A,
ERDAXAIIIHE MOHHMAHHE 3HAUYCHHA HCCIEJ0ERTENECEDH J2STSNEHOCTH
HAYKHE E KH3HH DOCCHHCKOTO Pazgea 3. 18 MeaaocTa Hay9HOTO M03HA HES:
ofmecTea,  QOSCHSYSHHH  ero | Opra=msy MO RCTRMR YRR HAERETH
OE30MAaCHOCTH, TYMAHHTAPHOM, EPHTHYSCEDT 0 MEITITSHHA,
munmc}r;&mnmmqemm: e pa—
OCCHH
| . PARHIHE BEh O PALATIRE B ED HTHER
Pazzgen 1. 3 IMeHHOCTH HAYIHOTO MO3HAHILA: -
SHTHHEYSHED D& ICTAETSHEH.
Brodorns  xak AFMORCTPHDYIONIHE HABEKH e 5
HAVER PazEMESrOEGT B ITD HM S H TR0
YEa. KPHTHYECKOT0 MEBIILIEHHA, -
MeTomst . 5 HAELEH HAONIOTSHIE, HAEO0 ITSHEE X
ONpeneneHHa JOCTOBEPHOH HayIHOH
HAYIHOTO HHI;;D P ) CHCTSMSTHIAIHE GEEToE,
a0
[102H [pMaL P ] DCMERTSHILS OIETE .
AHTHHAVHHEL NPEICTAEICHHE. SCTECTESHHOHEYIHOMN H
PasEHEaONH H IPEMEHICIIHE THAAREIAN AN, 0 0IaCT AR IO SHAHI,
= HCCIe0EATENECEDH I8 TaNEHOCTH

F HzEgeckoe BOCOETAHER,
hopMEPOBIHES Ky IBTY Db
IMOPOELA H IMOTHOHAILHOTO
faaromoayma:

TToEEOarOIIR0L B ERI S8 F0ITHE E




Hrore = 10| 34

FAALEE
11 KTACC

DPH.'ETI‘!EC-CEEIE ASAT2IEHOCTH

MSHHOCTE BN, 310D 0ERT M
0230MACHOCTH, THAYSHES JHUHED.
VCHIHE E C0XPaHSHIH B VED SIUTSEHE
CEOST0 2I0POERS M 3I0POERS JPVTEX
a2t =07

o0 D IO ARTIRO, T SEHTA THOHOH B
o DMmeCTESHEOR 0230MaCHOCTH, E TOM
9HCOE D8Z0MECHOT O IOESISHHT E,
HEGOPAMATHOHEOE Cpags.

Ermas sy 5a IpaETHES

VCTEHOEEY HA 370D 0ERDT 00 DAz BN

THTHSHEL P26 SAFRTTHI B 0 TIEIA,
PETVIEPHYI GHIHI2CEYI0
AETHEHROCTE), CTPEATSENS E,

G ECEO LMY COESPIISHCTE DESHEED,
0 O IO TAROITROL B

I OTIAT SH AP ¥ EOITHE 0830 aCHEDT B
ZI0POERIL 0 ODAS JEECIHE.

Pazzexl. Baa 12

Ll exmocTa HAYYHOTO [0 3H3 HEA!

MR HCTR R VR, HEERER
EPHTHYECEOT 0 MEITITSHEE,
OIpeJeNsHEE JNCTOESDELE Ha v THO
HE O PALATIRE B EDHTHEH
AHTHHSYIHED IDSICTAETSHER,
PosENEarcIent o TP FLSFTROITIE
HESEREH HA0TRISHIL, HAEOTUTSHEE K
CHCTSLMATHIATHH $EETOE,
OCMEICTIEHHS OTEITA

Pazgea 2. 12
0 CHCTEM A
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EAALCE |
Hroro za 2 roaa 68
obygenER

E'C-TE'C-TEE-H:EDEH.}"HEDE H

TVAMAHETADHNE, 0 0aCTEX IO SHAHHE,

EE-E;.IE-;[EIETE-:.IE-E-IDZE J2ITE2NEHOCTH
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