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PabGouass mporpamma ydeOHOro mnpeamera «buonorus» Ha ypoBHE CpeIHEro OOIIero
00pa30BaHUs COCTaBJICHA Ha OCHOBE (peliepaibHOM pabodel mporpaMmsl 1o Ouosoruu (6a30BbIi
YPOBEHB), C Yy4eToM TpeOOBaHMW K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM
HPOrpaMMBbI CPEIHET0 OOIIEro 00pa3o0BaHMsIC YUETOM MPOrpaMM, BKIIFOYCHHBIX B €€ CTPYKTYpY,
npecTaBieHHbIX B DenepaibHOM TrocynapcTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CPEIHEro
obmiero o0Opa3oBaHus, a TaKKE HA OCHOBE XapaKTEPUCTHKH IUIAHUPYEMBIX pe3yJbTaToOB
JyXOBHO-HPABCTBEHHOT'O  Pa3BUTHA, BOCIIUTAaHHUS U COLMAITN3AIUHO0YIArOIIUXCS,
IPE/ICTABICHHONW B ()eiepalbHON MpOrpaMMe BOCIUTAHUS U TOJUIC)KUT HEIMOCPEICTBEHHOMY
NPUMEHEHHIO TIPH pealln3alui 0053aTeNIbHOM Y4acTH 00pa3oBaTeIbHONH MPOTPaAMMbI CPEIHETO
o011ero o6pa3oBaHusl.

OOmee 4YMCIO YacoB, OTBEIACHHBIX HAa HU3ydeHHE ydeOHoro mpenmera «buonorusy,
cocraBisieT 68 yacoB (0JMH yaca B HEJIETIO B Kak1oM kiacce: 10 kmacc — 34 vaca, 11 kitacc —

34 gaca).

Ili1anupyeMble pe3y/ibTaThl y4eOHOI0 NpeaMeTa

JINYHOCTHBIE Pe3yJIbTAThI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHUS y4eOHOTO InpeaMera «bHoorusy» MOJDKHBI OTpaXKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OPUEHTALIMH, TO3UTHUBHBIX BHYTPEHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacIIUPEHUE KU3HEHHOrO OMNbITA M OMNBITA ACATEIBHOCTH B MPOLECCE pEATM3alMU OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskIaHCKOr0 BOCIIUTAHMA:
- chopMHpOBaHHOCTH  TPaXAAHCKOW  MO3ULMK  OOydaromerocs Kak  akTHUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;
- OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX TIpaB U O0O0s3aHHOCTEH, YyBaKCHHME 3aKOHA U
MPaBOIOPSJIKA;
- TOTOBHOCTh K COBMECTHOM TBOPYECKOW HESITENBHOCTU MPU CO3JAHUM YUEOHBIX MPOEKTOB,
penieHnn yueOHbIX U MTO3HABATENIbHBIX 3a71a4, BHITTOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
- CIIOCOOHOCTBH OMPEENSITh COOCTBEHHYIO MO3UIIUIO TI0 OTHOILIEHHIO K SIBICHUSM COBPEMEHHOMN
JKU3HH U OOBSICHSTH €€;
- yMEHHE YYHUTHIBATh B CBOMX JACHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aHMMOIEH CTBUS
JIOJIeN € Pa3HBIMU YOEXKICHUSMU, KYIbTYPHBIMHU IIEHHOCTSIMU U COLIMAJIBHBIM TIOJIOKEHUEM;
- TOTOBHOCTb K COTPYAHMYECTBY B TMIPOLIECCE COBMECTHOTO BBIMIOJIHEHUS Y4EOHBIX,
MO3HABATEJIbHBIX W UCCIEAOBATEIbCKUX 33/1a4, YBAXUTEJIbHOTO OTHOLICHUS K MHEHUIO
OTIIMIOHEHTOB MPH 00CYXACHUU CIIOPHBIX BOMPOCOB OMOIOTUYECKOTO CO/IEPIKAHNUS,
- TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOMN NEATEIbHOCTH;

2) NAaTPHOTHYECKOT0 BOCTIUTAHUS
- chOpMHUPOBAHHOCTh POCCUHUCKOW TPaX]TAHCKOW HJIEHTUYHOCTH, MATPHUOTHU3MA, YBAXKEHUS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Inepen PoamHOM, rOpAoCTH 3a CBOW Kpai, CBOKO
PonuHy, CBOM SI3BIK M KYJIBTYPY, IPOIILIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapo1a Poccuuy;
- UEHHOCTHOE OTHOILIECHUE K NPUPOJHOMY HACIEAUIO U NMAaMSITHUKAM IPUPOIBI, TOCTHKEHUAM
Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHUSAX, TPYIE;
- CIIOCOOHOCTBH OIEHUBATh BKIIAJ POCCHICKUX YYEHBIX B CTAHOBIICHHE M Pa3BUTHE OHUOJIOTHH,
MOHUMAaHHWS 3HAYCHUS OWOJOTMH B TIO3HAHWMU 3aKOHOB TIPUPOJBLI, B JKH3HU 4YEJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;
- wjaeiHas yoexXI€HHOCTh, TOTOBHOCTH K CIIYKEHHUI0 U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 32
€ro cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS
- OCO3HAaHME AYXOBHBIX LIECHHOCTEW POCCUICKOr0 HApOIa;
- c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MTOBEICHNUS,
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- CIIOCOOHOCTH OLEHUBATh CUTYallMI0O M MPUHUMATh OCO3HAHHbBIC PEIICHUS, OPUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;
- OCO3HaHHE JUYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTONYUBOTO Oy IYILEro;
- OTBETCTBEHHOE OTHOLIEHHE K CBOMM DPOIMTENSM, CO3JAHMIO CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHSITHS LEHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBUHU C TPaIUIMsIMHU Hapo10B Poccuu;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:
- OCTETHYECKOE OTHOILIEHHWE K MHUpY, BKIIOYas ICTETUKY ObITa, HAYYHOI'O U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIICHUH;
- TMOHUMAaHHE SMOIMOHAIBHOIO BO3JICHCTBUS KUBOM MPUPOJIBI U €€ LIEHHOCTH;
- TOTOBHOCTh K CaMOBBIPOKEHHUIO B pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
KauyecTBa TBOPUYECKON JIMYHOCTH;

5) puznyeckoro  BocnUTaHUsl, (POPMHPOBAHUS  KYJIbTYPbI  3JI0pPOBbA W
IMOLMOHAIBLHOIO 0JIAroONnoJIy4usi:
- TIOHMMaHHME M pealu3alusi 3J0pOBOro U 0Oe30macHoro odpasa >KU3HHU (340pOBOE NMUTAHHE,
coOI0ficHNe TUTUEHUYECKUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHITHH U OT/bIXA,
perynsipHass  (U3UYECKass aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3HMUECKOMY U MICUXHUECKOMY 3/I0POBBIO;
- IOHUMaHHE LEHHOCTHU MPaBUJI UHAUBUAYAIBHOTO U KOJJIEKTUBHOI'O 0€30I1aCHOTO NOBEIECHUS
B CUTYallUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIOJICH;
- OCO3HAHHWE TIOCIIECACTBUM M HENPUATUS BPEIHBIX NPHUBBIUEK (YIMOTpEeOIECHUS aJIKOTOJIs,
HApKOTUKOB, KYPEHUS);

6) TPy10BOT0 BOCIIUTAHUS
- TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0II00HE;
- TOTOBHOCTb K aKTHUBHOW JESATEIIbHOCTH TEXHOJOTMYECKOM M COLMaIbHOM HalpaBlIE€HHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IUJIAHUPOBATH W CAMOCTOSITENIBHO — BBIMOJHATH — TaKyHO
JIeSITENIbHOCTD;
- HHTEpec K pa3iaudHbiM cdepam MNpodecCHOHATBHONW N1eATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BBIOOP OymyIieit mpodeccuu 1 peaaTnu30BbIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;
- TOTOBHOCTb U CHOCOOHOCTh K OOpa30BaHMI0O M €CaMOOOPAa30BAHUIO HA MPOTSHKEHUHM BCEH
KU3HU;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS
- DKOJOTMYECKH IIeJIeCO00pa3HOe OTHOILIEHHE K MPUPOJE KAaK MCTOYHUKY KM3HU Ha 3emie,
OCHOBE €€ CYILIECTBOBAaHMS;
- TIOBBIIIEHWE YPOBHS DJKOJOTHYECKON KYIbTYpPhl: MTPHOOPETEHHE OMbITa TJIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYXKarOLIEH Cpeibl;
- OCO3HaHHeE INI00ATLHOr0 XapaKTepa AIKOJIOTUUECKUX MPOOJIEM U MyTel UX pelieHus;
- CIIOCOOHOCTH MCIIONB30BATh MPUOOpPETaeMbIe TIPU U3YYEHUH OMOIOTHH 3HAHUS U YMEHUS MPU
pelieHny npodieM, CBA3aHHbIX C pallMOHAIbHBIM IIPUPOOIOJIB30BAHUEM (COOIIOICHIE TPaBHII
MOBEJCHUsI B NPUPOJE, HAMPABIECHHBIX HAa COXPAaHEHUE PABHOBECHS B IKOCHUCTEMAX, OXpPaHy
BUJIOB, SKOCUCTEM, Orochepsl);
- AKTUBHOE HEMPUATHE IEUCTBHM, MPUHOCAIIUX BPEA OKpYKaroLIeH MPUPOTHON cpesie, yMEHue
MIPOTHO3UPOBATH HEOJIATOMPHUATHBIE YKOJIOTUYECKUE TIOCTEACTBUS MPEPUHUMAEMBIX JICHCTBUN
U TIPEIOTBpAIIATh UX;
- HaJM4Me pa3BUTOIO HKOJOIMYECKOTO MBIIIICHHS, 3KOJOTUYECKOW KYJIbTYphl, OIBITA
JEATETbHOCTH  SKOJOTMYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMHU B
MO3HABATEIbHOW, KOMMYHHMKATHBHOW M COIMAIBHOW TMPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPaKTUYECKOU JeATEIbHOCTH SKOJIOTUUECKOW HAIPaBIECHHOCTH;

8) HEeHHOCTH HAYYHOT0 MO3HAHMS:
- ¢c(hOpMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKH W OOIECTBEHHOM NPAKTHKH, OCHOBAHHOTO Ha JUAlOre KYyJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;
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- COBEpIICHCTBOBAHUE S3BIKOBOM M YMTATENbCKOW KYJIbTYpHI KaK CpPEICTBA B3aMMOJCHCTBUS
MEXY JIIOJIbMU M TTO3HAHUS MUPA;

- TIOHMMaHWe crenu(uKd OWOJNOTHMM KaK HayKH, OCO3HaHMsA e€ posu B (POPMHUPOBAHUH
paLMOHAIBHOTO HAYYHOI'O MBIIIICHHUS, CO3JaHUU [IEJIOCTHOTO IPEICTABICHUS 00 OKpPYKaroLeM
MHpE Kak O €IMHCTBE TIIPHPOJbI, YEIOBEKa M OOIIecTBa, B IMO3HAHHHM TPHPOIHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

- YOeXIEHHOCTh B 3HAUYUMOCTH OHMOJIOTMHM JJIsI COBPEMEHHOW NMBHIIM3AIMU: OOECTICYEHUS
HOBOTO YPOBHS Pa3BUTHs MEAMIMHBI, CO3[JaHHE MEPCIEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemuate pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, ITOUCKA ITyTEH BBIXOJA U3 TII00ATBHBIX
HKOJIOTHYECKUX MpoOsieM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAIIMOHATBHOMY
UCIIOJIb30BAHUIO TPUPOAHBIX PECYPCOB B (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

- 3aWHTEPECOBAHHOCTh B IOJIYYCHHH OMOJOTMYECKUX 3HAHUI B LEJISIX MOBBIMICHHUS OOIIeH
KyJIbTYpPBI, €CTECTBEHHO-HAy4YHOW T'PaMOTHOCTH, KaK COCTAaBHOM dYacTH (YHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoi pu U3y4eHUH ONOJIOTHH;

- TIOHMMaHHE CYIIHOCTH METOJIOB IIO3HAHUs, WCIOIb3yEeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCTOJB30BaTh IMOJydaeMble 3HAHHS IS aHaIM3a W OOBSACHEHHs SBICHUUN
OKpYXXAIOLIET0 MHUpa M MPOUCXOMAIIMX B HEM HW3MEHEHHI, yMEHHE JelaTh O00OCHOBaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOUIMXCS [aHHBIX C IENbI0 TOJXYYCHUs
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CAMOCTOSITENILHO MCIIOJIb30BATh OMOJIOTMYECKHE 3HAHUS [UIS PELICHHUs pooIeM
B pPeaIbHBIX )KU3HEHHBIX CUTYaIINsX;

- OCO3HaHHE IICHHOCTH HAyYHOW JEATEIIbHOCTH, TOTOBHOCTH OCYIIECTBIISATH INPOCKTHYIO M
MCCIIEI0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO H B TPYIIIIE;

- TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPAa30BaHUIO, K
AaKTMBHOMY TIIOJIYYCHHIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHH C JKH3HEHHBIMH
NOTPEOHOCTSMU.

MeTtanpeaMeTHbie pe3yJbTaThl

MertanpeamMeTHble pe3ynbTaThl OCBOEHHUS IMPOrpaMMbl CpeJHEro oOIIero oOpa3oBaHMS
JOJIKHBI OTPAXKATh:

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEIbHBIMY /IC/iCTBUSIMH

1) 6a3oBble JJOrHYECKHUeE TeHCTBUS:
- CaMOCTOSITENbHO (OPMYNIHUPOBATh M AaKTyalH3WpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
- HCHOJb30BaTh MPHU OCBOCHUHU 3HAHUI NMPUEMBI JOTMUECKOTO MBIIIJICHUs (aHalu3a, CUHTE3a,
CpaBHEHHUA, KiIacCU(PUKALMK, OOOOIIEHHUS), PACKPHIBATH CMBICT OHOJOTMYECKUX TOHATUN
(BBIIENATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBSI3U C IPYTUMH IMOHSATUSMU);
- ONpenensTh LETH JeATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPUM HX JOCTHXKECHUS,
COOTHOCHTB PE3YJIbTaThl ACATEILHOCTH C IIOCTABICHHBIMU LIEIISIMU;
- HCIIOJIb30BaTh OMOJOTMYECKHE NOHATHUS Jid OOBSCHEHHS (PAKTOB U SIBICHUH >KMBOU
MIPUPOIBL;
- CTpOUTH JIOTUYECKUE pacCyXJeHUsl (MHIAYKTUBHbIE, AEIyKTUBHBIE, 10 aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (DOPMYIUPOBATH BBIBOIBI U
3aKIJIIOUEHUS;
- TIPUMEHATh CXEMHO-MOJEIBHBIE CPEJICTBA JJIs IPEJICTaBICHUS CYIIECTBEHHBIX CBS3€M U
OTHOIIICHUN B W3y4aeMbIX OHMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUMM PAa3HOTO PoOja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOUHUKAX;
- paspabarbIBaTh IUIaH PELIEHUS MPOoOJIeMbl ¢ YUETOM aHAM3a MUMEIOLIUXCS MaTepHabHBIX U
HEMaTepUaIbHBIX PECYPCOB;
- BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OIIEHMBATh COOTBETCTBHE pE3YyJbTaTOB LIEJSM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;
- KOOPJIMHUPOBAaTH M BBIIOJHATH pabOTy B YCIOBUSX pPEAIbHOIO, BHUPTYaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHUCTBUS;

4
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- pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PEUICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE el CTBHA:
- BIIAQJCTh HAaBBIKAMU Y4e€OHO-HCCIIEIOBATENIbCKOM U MPOEKTHOM EATEIbHOCTH, HaBBIKaMU
pazpemieHusi mpooIeM, CIOCOOHOCTBI0O M TOTOBHOCTHIO K CAMOCTOSITEILHOMY IOUCKY METOJIOB
pelleHus MPaKTUYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;
- HCHOJIb30BaTh pPa3jUYHbIC BHJABl JEATEIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAllNU, MPEOoOpa3OBaHUI0 U MPUMEHEHHIO B yYEOHBIX CUTYyalUsiX, B TOM YHCIE IpU
CO3IaHUH YUCOHBIX M COI[HAILHBIX TPOSKTOB;
- (opmupoBaTh HAYYHBIN THUIl MBIIUICHHS, BIaJE€Th HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU
MOHSITHSIMA U METOJIaMU;
- cTaBuTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/adyll B 0O0pa30BaTENbHOU NEATEIbHOCTH U
JKU3HECHHBIX CUTYAIUX;
- BBIBISTh NPUYMHHO-CJICCTBEHHBIE CBSI3U U aKTyalM3UpPOBATh 3a/1ady, BBIIBUTaTh TUIIOTE3Y
e€ pemieHusi, HAaXOAWTh AapPryMEHTBhl Ui JOKa3aTeIbCTBA CBOMX YTBEPXKICHUM, 3aJaBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS;
- aHAJIU3UPOBATh IMOJYYEHHBIC B XOJI€ PEIICHUS 33Jla4ll Pe3yJIbTaThl, KPUTUUECKH OIEHUBATH
UX TOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;
- JIaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPUOOPETEHHBIHN OIBIT,
- OCYUIECTBJIATH I[EJICHANPABICHHBI IMOUCK IIEpEeHOca CPEeICTB U CIOCOOOB JEHCTBUSA B
PO ECCHOHAIBHYIO CPENY;
- yMeTb TEPEHOCHTh 3HAHWA B  IO3HABaTeIbHYI0O W  MPaKTUYECKyl0  oO0iactu
KU3HEACITEIIBHOCTH;
- yYMETbh MHTETPUPOBATh 3HAHMSI U3 PA3HBIX MPEIMETHBIX O00IacTel;
- BBIIBUTaThb HOBBIE WJEH, NpEIIararb OPUTHHAIbHBIC TMOAXOAbl W PEIICHHS, CTaBUTh
po0JIeMBI U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHUS.

3) pabdora ¢ unopmaumeii:
- OpHUEHTHUPOBATHCA B PA3NMUYHBIX HCTOYHUKAX HWHPOpManuu (TEKCTE y4eOHOro mocodus,
Hay4YHO-TIOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBApPAX U CIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax mgaHHbIX, B UHTepHeTe), aHANIM3UPOBaTh WH(GOPMALIMIO DPA3IUYHBIX BUIOB U (QOpM
MIPEICTABJICHUS, KDUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMMPOTUBOPEUHNBOCTD;
- (opmynupoBaTh 3ampockl U TMPUMEHATh pa3IUYHbIE METOJbI MpH TMOHCKE H O0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUS YIeOHBIX 33714,
- MnpuoOpeTaTth OMBIT HCIOIB30BAaHUS WH(OPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHHA,
COBEPIIIEHCTBOBATh KYJIBTYPY aKTUBHOTO HUCIIOJIH30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
- CaMOCTOSITENIbHO BBIOMpaTh ONTUMANbHYIO (OpMy TpEICTaBICHUS OUOIOTUYECKOU
uH(popManuu (cxemsl, rpaduKy, JuarpaMmmbl, TAOJIUIIbI, PUCYHKH U JIPYTrOe);
- HCIIOJIb30BAaTh HAY4YHBIM S3bIK B KauecTBE CpelIcTBa MpH paboTe ¢ OHOJIOTrHYecKOn
uH(popMmaluen: MPUMEHSITh XUMUYECKUEe, (PU3NYecKre M MaTeMaTUYeCKHe 3HAKU U CHMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATYpPY, HCIONb30BaTh M MPEOOpPa3OBHIBATh 3HAKOBO-
CHMBOJIMYECKHE CPE/ICTBA HATIISTHOCTH;
- BIAJCTh HaBBIKAMHM pPACIO3HABaHWA © 3alUThl WHOpManuu, UHOOPMAIIMOHHON
0€30MacHOCTH JTUYHOCTH.

OBi1aeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH A€ CTBUSIMM:

1) oduenne:
- OCYUIECTBJIATh KOMMYHHUKAIIMH BO BCeX cpepax )KM3HU, aKTUBHO y4aCTBOBATHh B JUAIOTE WU
JTUCKYCCHU TIO CYIIECTBY OOCYXITaeMoil TeMbl (yMEHWE 3aJaBaTh BOIPOCH], BBICKA3bIBATH
CY)KICHHS OTHOCUTEIIbHO BBIMIOJHEHHsI MpeiaraeMoi 3aJadd, YYUTHIBAaTh HWHTEPEChl U
COTJIACOBAHHOCTH MO3UIINN IPYTUX YYACTHUKOB JUAIOTA WIIH TUCKYCCHN);
- pacmo3HaBaTh HEBepOallbHBIE CPEACTBA OOIIECHUS, TOHUMATh 3HAYECHUE COIMATBHBIX 3HAKOB,
MPEANOCHUIOK BOBHUKHOBEHUS KOH(MIUKTHBIX CUTYallMi, YMETh CMSTYaTh KOH(MIUKTHI U BECTH
MIEPErOBOPHI;
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- BJIAJeTh pPA3JIUYHBIMM CIOCOOAMM OOIEHUS W B3aUMOAEUCTBUS, IOHUMAaTh HAMEPEHUs
JOPYTuX JIOACH, MPOSIBIIATh YBAKHUTEIHHOE OTHOIICHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAXKEHUS;
- pa3BEpPHYTO U JOTUYHO U3JaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPE/ICTB.
2) COBMeCTHAs /IeITEILHOCTD:
- TIOHMMaTh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUIYAIbHOH pabOTHl mpu
peleHny OMOIOrnYecKoi npobieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
¢dbopM B3aMOACHCTBUS MIPH PEILICHUH y4eOHOM 3aauu;
- BbIOMpaTh TEMaTHMKy M METOAbl COBMECTHBIX NEHCTBHH C y4y€TOM OOLIMX HMHTEPECOB M
BO3MOXKHOCTEM Ka)KJI0T0 UJ€Ha KOJUIEKTHBA,
- IPUHUMATH IIEJIU COBMECTHON EATEILHOCTH, OPIaHU30BbIBATHE U KOOPIUHUPOBATh EHCTBUS
o €€ JOCTHKEHHIO: COCTABJIATH ILIAH JCHUCTBUM, paCIpeneisiTh pOJIM C Y4ETOM MHEHUU
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOThI;
- OIIGHWBATh KaYeCTBO CBOETO BKJIAJAa M KAKIOr0 YYaCTHHKA KOMaHJbl B OOIIMIA pe3yapTar 1o
pa3paboTaHHBIM KpUTEPUSIM;
- Ipeajaratb HOBBIE IPOEKThI, OLIEHWBATh WJIEM C IO3ULMUU HOBU3HBI, OPUTMHAJIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;
- OCYUIECTBJIATH IIO3UTHUBHOE CTPATETMUYECKOE MOBEJICHUE B PA3IIMYHBIX CUTYaLUsX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.
OBiageHne yHMBepPCAJIbHBIMH PeryJsiTUBHBIMU AefiCTBUAMM:
1) camoopranu3amusi:
- HCHOJB30BaTh OMOJIOTUYECKUE 3HAHUS TSI BRISIBICHUS IPOOJIEM 1 UX PEIICHHS B )KU3HEHHBIX
U Y4€OHBIX CUTYaIIX;
- BbIOMpaTh HAa OCHOBE OMOJIOIMYECKHUX 3HAHUU II€JIEBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYNKAaX MO OTHOIIEHHIO K KMBOH IPUPOJE, CBOEMY 3/10pPOBBIO U 370POBBIO
OKpYXarOIIHX;
- CaMOCTOSTENIbHO OCYILECTBIIATh I103HABATEIbHYIO JIEATEIBHOCTh, BBIABIATH INPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;
- CaMOCTOSITEIbHO COCTABJISITh IUIAH PEUICHHs] MpoOJieMbl C Yy4ETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;
- JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
- pacuMpsATh paMKH Y4eOHOIO MpeaAMeTa Ha OCHOBE JIMUHBIX MPENNOYTEHUH;
- JlenaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PELICHMUE;
- OILIEHUBATh IPHOOPETEHHBIN OIBIT;
- cIocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYIAUIMH B Pa3sHBIX 00JIaCTIX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTeNbHBIN U KYJIbTYpHBIN YPOBEHb.
2) CAMOKOHTPOJIb:
- JlaBaTb OLEHKY HOBBIM CHUTyalusM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;
- BJaJIeTh HaBBIKAMH IO3HABATEILHOW peQIIeKCUU KaK OCO3HAHUS COBEPILAEMBIX IEHCTBHHA U
MBICITUTENIbHBIX MPOIIECCOB, UX PE3yJIbTAaTOB M OCHOBAaHUM, MCIOJB30BaTh NMPUEMBI pediieKkcun
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIlIeHMS;
- yYMETb OLEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHIKEHUIO;
- IpUHUMAaTh MOTHUBBI U aPTyMEHTHI IPYIUX IIPU aHAIU3E PE3YIbTATOB AESITEIBHOCTH;
3) npuHsATHE CEOSI U IPYTHUX:
- TpUHUMATH ceOs, TOHUMAast CBOM HEJAOCTATKU U JIOCTOMHCTBA;
- TPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX [P aHAIN3E Pe3yIbTaTOB AESTEIbHOCTH;
- TpU3HABATh CBOE MPaBO U MPABO JAPYTUX Ha OMINOKHY;
- pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYrOro YeaoBeKa.
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IIpenMeTHBIE pe3yabTATHI

IIpenmerHble pe3yJbTaTbl OCBOeHHs1 Yy4deOHoro mnpeamera «buosorus»e¢ 10
Kjlacce 10JKHbI 0TPaXKATh:
- c(hOpMHPOBAHHOCTh 3HAHUH O MECTE W pPOJM OHOJIOTMH B CHUCTEME HAyYyHOrO 3HAHUS
€CTECTBEHHbIX HayK, B (D)OPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeLICHUS )KU3HEHHbIX 3a/1a4;
- YMEHHE pPacKphIBaTh COJEpKaHWE OMOJOTHMUECKUX TEPMHHOB M TOHATHI: XHU3Hb, KJIETKa,
opranu3M, Meraboiu3M (OOMEH BEIIeCTB W  NIPEBpAIlICHUE DHEPIHH), TOMEOCTa3
(camoperynsuusi), YpOBHEBas  OpraHu3alMsl JKUBBIX  CHUCTEM, CAMOBOCIPOM3BEJICHHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, K3MEHUYUBOCTh, POCT U Pa3BUTHE;
- yMEHME u3Jlararb OMOJOTMYECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHAas, MYTAalMOHHas,
IEHTpaJbHAs JIorMa MOJEKyJsipHOM Omosorun), 3akoHsl (I'. Mennens, T. Moprana, H.
W. BaBunoBa) u yueHus (0 HEHTPaX MHOT00Opa3us M MPOUCXOKICHUS KyJIbTypHBIX pacTeHuit H.
H. BaBuiosa), onpeneisTh IpaHULbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;
- yMEHHE BIaJeTh METOJaMU HAyYHOrO TMO3HAHWS B OHWOJOTMH: HaONIOJIEHWE U OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus M HPOBEJEHHE OHOJIOrH4ECKOro
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IIOJYyYEHHBIX pE3YJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX IOHSATUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBOJbI HA OCHOBAHUU TOJYYCHHBIX PE3yNIbTaTOB;
- yMEHHE BBIICNATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT M DBYKapHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
IPEBpaLIEHHs] PHEPIUU B KIIETKE, (POTOCHHTE3a, IIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeW03a, OILIOJI0TBOPEHUS, PA3MHOKECHHSI, UHIUBUAYATHHOTO Pa3BUTHUS
opranusma (OHTOTEHE3);
- yMEHHE MPUMEHSATH IOJIyYCHHbIE 3HAHUS i1 OOBSACHEHUS OMOJIOTUYECKHX TIPOILIECCOB U
SBJICHUH, 1711 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0eCcieueHus
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIOJIeH, COOMIONEHUST HOPM
rPaMOTHOTO TOBEACHMS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
UCIIOJIb30BaHUS JIOCTUKEHUN COBPEMEHHOW OHMOJIOrMHM M OMOTEXHOJIOTUH ISl palMOHAIbHOTO
MPUPOIONOIB30BAHUS;
- yYMEHHE pemarh »>3JeMEHTapHble TIEHeTHYEeCKHe 33aJadyd Ha MOHO- U JUTHOpHUAHOE
CKpeIllMBaHUE, CIEIVIEHHOE HACJEe0BaHUE, COCTABIATh CXEMbl MOHOTMOPUIHOTO CKPELIMBAHUS
JUISl TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB y OPraHU3MOB;
- yMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTUYEeCKHe paboThl, COOMIOAaTh MpaBuUia MpU
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PYI0BaHUEM;
- yMEHHME KpUTUYECKH OILIEHHBAThb U HWHTEPIPETHPOBATh HHPOPMAIUIO OHOJIOrHYECKOrO
COJIepKaHUs, BKJIIOYAOLIYIO0 ICEBIAOHAYYHbIE 3HAHMUA W3 PA3JIMYHBIX MCTOYHHKOB (CpEICTBa
MaccoBOM HMH(}OpMaLNK, HAyYHO-TIONYJISPHbIE MaTepHUasIbl), ITUUECKHUE ACTIEKTHl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;
- YMEHHE coO37aBaTb COOCTBEHHBIE TMCHMEHHBIE M YCTHBIE COOOMICHHS, 0000IIas
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJIBKHMX HCTOYHHMKOB, TIPAaMOTHO HCIOJb30BATh
MOHSTUMHBIN annapaT OMOJIOTHH.

IIpeaMeTrHble pe3yabTaTbl OCBOeHMsl Yy4deOHOro mpeamera «buonorus» e 11
Kjlacce 10JKHbI 0TPAXKaATh:
- c(hOpMHPOBAHHOCTh 3HAHUH O MeCTE€ U pPOJIM OHOJOTMHM B CHUCTEME HAy4yHOrO 3HaHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLeHUs )KU3HEHHbIX 3a/1a4;
- YMEHHE pacKpbIBaTh COJEpXaHHWE OMOJOTMYECKUX TEPMUHOB W TOHSATHHA: BU, MOMYJISAIMS,
reHooH, SBONIONMS, JBWXKYIIME CHIBI ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
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OpraHU3MOB, BHJ000pa3oBaHUE, JKOJOrHYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, LIENH MUTaHUs, SKOJOrHYecKas nmupaMua, Ouoreorenos, onocdepa;

- yMeHHe wu3jaraTh Ouojoruueckue Tteopuu (dBoimonoHHas Teopuss Y. JlapBuHa,
CUHTETHUYECKas TEOpHUs IBOJIIOLMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxoacrsa K.
M. bapa, yepenoBanus TJIaBHBIX HampaBiieHUd U myteil 3Bomtonuu A. H. CeBepiioBa, yueHus: 0O
ounoctepe B. U. BepHaackoro), onpeaensTh TpaHUIBl UX TPAMEHHUMOCTH K KUBBIM CHCTEMaM;

- yMEHHE BIAJIeTh METOJlaMU HAyYHOTO TO3HAHHS B OHOJOTMU: HAOIIOJIEHUE U OINHCAaHUE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M IPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKIY HCCIEIyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBObI HA OCHOBAHUU MOJYYCHHBIX PE3yJIbTAaTOB;

- yYMEHHUE BBIIEIATH CYIIECTBEHHBIC MPHU3HAKH CTPOCHUS OMOIOTMYECKUX OOBEKTOB: BHJIOB,
MOMYJSILIMM, TPOAYIIEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTeOlIEHO30B M JKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpA,
BUJI000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JIEHCTBHUS IKOJIOTHYECKUX (aKTOpPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPIHU B 3KOCHUCTEMAX, AHTPOIIOT€HHBIX U3MEHEHUM
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB M OMOr€OXMMHYECKUX IIHUKIOB B
ouocdepe;

- yMEHHE MPUMEHSATH MOJIyYCHHbIE 3HAHUS i1 OOBSACHEHUS OMOJIOTUYECKHX IPOILIECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIEHUI B OBCEJHEBHOM KU3HHU C LEJIbIO O0eCcTieueHus
0€30MacHOCTH CBOETO 3/I0POBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O TOBEACHMSI B OKpYXKarolled MNPUPOAHON Ccpele, NOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKEHUI COBpPEMEHHOM ouonoruu TUIS paloHaIbHOrO
[PUPO/IONOIIB30BAHUS;

- yMEHHE pemiath d3JeMEHTapHble OWOJIOTUYECKHE 3aJauyd, COCTaBISATH CXEMbl MEpeHoca
BELIECTB U SHEPTUU B 3KOcHUcTeMax (LENH MUTaHuUsA);

- yMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpaKTUYEeCKHe paboThl, COOIIOATh MpaBuUjia MpPH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

- yYMEHHE KpUTHYECKH OLEHHBATb M MHTEPIPETUPOBaTh HH(POPMAIMIO OHOJIOrMYECKOrO
COJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBoW HMHGpOpMalMK, HAayYHO-TIOMYJSPHbIE MaTepualibl), paccMaTpUBaTh TIJI00AIbHBIE
HKOJIOTMYECKUE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

- yMEHHME CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOLIeHus, 00001as
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPaMOTHO HCIMOJb30BaTh
MNOHSTUMHBIN anmapaT OMOJIOTHH.

Conep:xxanue yueOHOT0 npeamera

10 KJIACC

Tema 1. Bnonorus kak Hayka.

buonorus xak Hayka. CBs3b OMOJOTMHM C OOLIECTBEHHBIMH, TEXHUYECKUMHU U IPYTHUMHU
€CTeCTBEHHBIMH HaykaMmu, (uiocodueit, 3THKOH, 3CTeTUKOM M mpaBoMm. Ponb Ouonoruu B
(bopMUPOBAHNUY COBPEMEHHOM Hay4yHOU KapTuHBI Mupa. CucreMa OMOJI0rHYecKUX HayK.

MeTtoap! Mo3HaHU KUBOK MPUPObI (HaOII0IeHHE, SKCIIEPUMEHT, ONMCAaHUe, U3MEPEHHE,
KJaccuukanms, MOJETHPOBAHNUE, CTATUCTUYECKAs 00padOTKa JaHHBIX).

JdemoHcTpaumuu:

IMoptpetst: Y. HapBun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuiibl ¥ cxembl: «MeTo bl TO3HAHUS JKUBOU MIPUPOIBD».

JlaGopaTopHble U NpaKkTH4YecKre padoThbi:

[Tpaktuyeckas pabdota Ne 1. «Vcnosnp3oBaHHe pPA3IUYHBIX METOJOB MPH HU3YyYEHHH
OHOJIOrHYECKIX 0OBEKTOB.
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Tema 2. JKuBble cucTeMbl 1 UX OPraHU3aI U,

Xuseie cuctembl (OMOCHMCTEMBI) Kak HpeAMET u3ydeHus Ouonoruu. OTiauuue KHUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBIL.

CpoiictBa OuocucteM ¥ UX pazHooOpasue. YPOBHM OpraHM3alUd OHMOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIA, OPraHU3MEHHBI,  MONYJISIIIMOHHO-BUIOBOMH,
HKOCHUCTEMHBIH (OMOTe01eHOTUYECKHA), OMOC(hHEPHBIA.

JdemoHcTpaumuu:

Tabmuubl u cxembl: KOCHOBHBIE MPHU3HAKK >KU3HUY», «YPOBHH OpPraHU3ALUU >KUBOU
IIPUPOIBI».

O6opynosanue: Moaens Mosekysbl JJHK.

Tema 3. XuMH4YeCKHil COCTaB M CTPOEHUE KJIETKH.

XUMHYECKUI COCTaB KJIETKU. XUMMUYECKHUE DJIEMEHTBI: MAaKPO3JIEMEHTHI, MUKPOJJIEMEHTBHI.
Bona n MuHepanbpHbIEC BELIECTBA.

@YHKIMM BOJBl M MHMHEpAIbHBIX BeElleCTB B KieTke. llogaep:kaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHne 0eNKOB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. Hezamennmeble
U 3aMEHHMblE€ AMHHOKUCJIOTHI. AMUHOKHMCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl O€IKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAs U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiictBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epmeHTHl — Ouonoruueckue Karannmszatopbl. CTpoeHue (epMeHTa: aKTHBHBIM IICHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Ominuuss  (epMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB.

VYraeBoabl: MOHOCaxapuabl (TIr0K03a, pubo3a u 1e30Kcupud03a), Aucaxapuisl (caxaposa,
JAKTO3a) W TMoJucaxapuibl (Kpaxmai, TJIMKOTEH, IIeJUTi0NI03a). buosnorundeckue QyHKIUU
YIJIIEBOJOB.

Jlumuael:  Tpurmmuepuabl, Qocomunuaer, crepounsl. [ 'mapoduiabHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue QpyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB U JIMIIHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxnennoseie kucnorsl: JIHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIEMHOBBIX KHUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne um ¢ynxuuum PHK. Buger PHK. AT®: ctpoenue u
byHKINN.

[Muronoruss — Hayka o kierke. KnerouHas Teopus — nmpumep B3aUMOJIEHCTBUS HIEH H
(akTOB B HAYYHOM MO3HAHUU. METO bl U3yUEHHs! KIIETKH.

Knerka kak nenoctHas xuBasi cucrema. OO0IMe MpU3HAKKU KJIETOK: 3aMKHYTasi Hapy KHast
memOpaHna, mosiekyinbl JIHK kak reneTnueckuil annapat, cucTeMa CUHTe3a Oenka.

Tunsl KJIETOK: »dyKapuoTHueckas M mpokapuoTudeckas. OCOOEHHOCTH CTPOECHMS
npokapuoTudyeckoit kinetku. Kinerounas crenka 6axtepuil. CTpoeHHe 3yKapHOTHUECKOH KIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INTUKOKAIMKC, UX (DYHKIMH.
[nazmatuueckass memOpana, €€ cBoiictBa W ¢yHKuuu. [uromnmazma u e€ opraHoOUbI
OnnomemOpanuble opranouasl kiaetku: JIIC, anmapat I'onbmku, mu3ocomsl. [lonyaBToHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHAPUH, IMiuacTuiabl. IIpoucxoxaeHne MUTOXOHAPUNA M TJIACTHI.
Bunast mitactun. HememOpanHbIe opraHOU/IbI KIIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTp, IEHTPHOJIH,
PECHUUKH, KTYyTHUKU. DyHKINN OPraHOUA0B KJIETKU. BritoueHus.

Snpo — perynsaTopHblii eHTp KieTku. CTpoeHue sapa: sepHas 000104Ka, KapuoIia3ma,
XPOMAaTHH, SIPHIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIIECTB B KIIETKE.

JdemoHcTpaumnu:

[oprpetsl: A. JleBenryk, P.I'yk, T.IlIBann, M. lllneligen, P.Bupxos, x. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

/Ilnarpammsbl: «PacnpesienneHne XMMHUYECKMX  JJIEMEHTOB B HEXHUBOM  IPUPOIE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOU MIPUPOJIEN.
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Tabmunel u cxembl: «[lepuonnyeckass Tabmuna XHUMHUYECKHUX 3JIEMEHTOB», «CTpoeHHe
MOJIEKYJIBI BOJIbI», «buocunTtes Oenka», «CTpoeHrne MoiIeKybl 6enka», «CtpoeHnue GpepmeHTay,
«Hyxneunoseie kucinotel. [JHK», «Ctpoenue monexkynsl AT®», «CTpoeHrue 3yKapuoTHYECKOM
KieTkn», «CTpoeHue KUBOTHOM KIeTKU», «CTpOEHHE pPACTUTENbHOW KIeTKu», «CTpoeHue
MIPOKAPUOTUYECKON KiIeTKN», «CTpoeHue sapa KIETKN», «Y riaeBoabl», «JIMmuab.

OO0opynoBaHue: CBETOBOM MHUKPOCKOM, OOOpyIOBaHUE Uil TPOBEIACHUS HAOIIOICHUH,
U3MEpEHMi, SKCIEPUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlaboparopHass pabora Ne 1. «M3ydeHHWe KaTAIUTUYECKOW AKTHUBHOCTH (DepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanas3bl)y.

Jlaboparopnas pabota Ne2. «M3yueHWEe CTPOCHHUS KIETOK PACTCHHM, XHUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’/KuzHeneATeJIbHOCTDH KJIETKH.

OOMeH BemiecTB, WM MeTaboau3M. AccuMwisanus —(TUIaCTHYECKUH  OOMEH) u
JTUCCUMUJIISALINS (SHEPTeTUUECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Mpolecca Mmetadbonusma. Posb
3aKOHOB COXPAHEHUs BEIIECTB U YHEPTUU B IOHUMAHUHU METa0OIU3Ma.

Tunel oOMeHa BeliecTB: aBTOTPO(MHBIN U rerepoTpodHbid. Poib GpepMeHTOB B 0OMeHe
BEIIECTB U MPEBPALICHIUH SHEPTUU B KIIETKE.

@otocunTe3. CBeroBas W TeMHOBas ¢a3pl (¢orocuHTe3a. Peakumm QoTocuHTE3A.
OddexTuBHOCTh PoTOCHHTE3a. 3HAUECHUE POTOCUHTE3A AJIs )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpenbl Ha GOTOCUHTE3 U CIIOCOOBI MOBBIIICHUS €TI0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIIHe OakTepuu. 3HaUCHUE XEMOCHHTE3a ISl JKU3HHM Ha
3emuite.

OHepretuyeckuii oOMeH B  KieTke. PaciieruieHne  BEIIECTB, BBIACICHHE H
AKKyMYJIMPOBAaHHE PHEPTUU B KJIETKE. DTalbl YHEPreTHUecKoro oomMena. I'nmukomms. bpoxxenue u
ero Buabl. KucrmopomHoe okucieHwe, WIA KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETHUECKOTO OOMEHa.

Peakuuu wmatpuunoro cunte3a. ['‘enermueckas unpopmanus u JHK. Peanuzamms
FeHeTUYeCKON MHpopMauu B KieTke. ['eHeTnueckuil Ko M ero cBoicTBa. TpaHCKpUMIUS —
matpuuHblii cuaTe3 PHK. Tpancnsius — 6uocunres Oenka. Jtansl TpaHchsiuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexknetounsie ¢opmbl ku3Hu — Bupychl. Hcropus otkpeitus BupycoB (/.
W. BanoBckuit). OcoOEHHOCTH CTPOCHMSI W >KU3HEHHOTO IMKJIa BUPYCOB. baktepuodarm.
bonesnu pacteHwuii, )KUBOTHBIX U YETIOBEKa, BhI3bIBa€MbIe BHpycamu. Bupyc nuMMmyHoaedumurta
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIILIMS, pEeBEpTa3a MU HHTETpasa.
[TpodunakTuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JI€BaHHIA.

JdemoHcTpaumuu:
Ioprpetst: H. K. Konsnos, J. . UBanosckuii, K. A. Tumupsizes.
Tabauinl U cxeMbl: «Tumsl HUATAHUS, «MeTabomu3my, «MuTOoXOHAPUS»,

«QHepreTrueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenue JIHK», «Ctpoenue u
dbyHKIIMOHUpOBaHHEe TreHa», «CuHre3 Oenkay, «leHeTmueckuit  kom», «Bupycen,
«bakrepnodarn», «Crtpoenune u sku3HeHHbIH 1ukn Bupyca CIIW[la, OGaxtepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: mojenu-anminkanuu «Yasoeane JJHK u tpanckpunuumsy», «buocunres
Oenka», «CTpoeHue KIeTKn», Mosienb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M HHIMBHAYAIbHOE PAa3BHTHE OPraHU3MOB.

Knetounslii 1uki, Wiu >KW3HEHHbIM 1Mkn kieTtkd. MuTtepdaza u muto3. Ilpouecchl,
npoTekaromue B uHTepdasze. Permmukanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. JMIIOMIHBIA W TarUIOMIHBI XPOMOCOMHBIE
Habopel. XpoMaTuael. LluTomoruueckne OCHOBBI Pa3MHOXKEHHMS M MHIMBUAYAJILHOTO Pa3BUTHUS
OpraHNU3MOB.
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Henenune winerku — muro3. Cragum mutosa. [lpomecchl, mpoucxoisuige Ha pa3HbIX
CTaJusIX MUTO3a. BHOJIOrnYeCKuil CMBICT MUTO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMbl  pPa3MHOXKEHHUS OpPraHU3MOB: Oecmojioe W moyioBoe. Buabl  Gecnonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHHU3MOB, €0 3HAUEHUE JUIS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Craguu menosza. Ilpormecchl, mpoucxopsnme Ha craausx Mmenosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. brojgornyeckuii CMbICI U 3HaYEHUE MEN03a.

["amerorenes — mpoiiecc 00pa3oBaHUS MOJOBBIX KJIETOK Y *KUBOTHBIX. [10JIOBBIE sKene3bl:
CEeMEHHUKU M su4yHHKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AilleKsIeTKa) — crepMaToreHe3 U oBoreHe3. (OcCOOEHHOCTHM CTpOEHHUS SHIEKIETOK U
cnepmaro3onioB. OmonorBopenue. [laprenorenes.

NunuBunyanpHOEe pa3BuTHE (OHTOreHE3). OMOPHOHAIBLHOE pa3BUTHE (SMOpHOTeHe3).
Otansl AMOPHOHATLHOTO PAa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JAPOOJIGHUE, TacTPYIISIHSA,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: HPIMOE,
HerpsiMoe (TMYMHOYHOE). BnusiHMe cpeipl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPBI, COCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pasButue pacrenuit. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTauu
pa3BUTHSL.

JdemMoHcTpaumMu:

Tabmuiel U cxembl: «DopMbl pa3MHOKEHUSI OPTaHU3MOBY, «/[BOIHOE OIIOJOTBOpPEHHE Y
LBETKOBBIX pacTeHUui», «BereraTuBHOEe pa3MHOXEHUE pPACTeHU», «JleleHne KIEeTKu
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpoMOCOMBI», «KJIETOUYHBINH UK,
«Penmmukanus THK», «Muto3», «Meio3», «lIpsamoe u HenpsMoe pazButue», «l'amerorenes y
MJIEKOMUTAIOIINX U YeJIOBEKa», «OCHOBHBIEC CTAIUN OHTOTEHE3A.

OOGopynoBaHue: MUKPOCKOI, MHKporpernapaTsl «CrepMaTo30Huabl  MIICKOITHTAIOIIETO»,
«Siueknerka muekonuTarouero», «KapuokuHe3 B KIETKaX KOpelIKa JyKa», MarHUTHas
Moaenb-anrukamnus «Jlenenue xkinetkun», moaens JTHK, monens MmertadazHoit XpOMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlaGopaTtopnast pabota Ne 3. «Habmronenre MuTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKPOMpENapaTax.

JlaGopatopnast pabGota Ne4. «M3ydeHue CTpPOECHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsiecTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3agaun reHeTuku. Hcropus pa3BuTUA TeHETUKU. Ponb muToimoruu u
SMOPHOJIOTUN B CTAHOBJICHUU F€HETHKHU. BKi1ag pocCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToIbl TEeHEeTUKH (THUOPHUIONIOTUYECKUM, UUTOTeHEeTHYECKUH, MOJIEKYISIPHO-
reHeTnyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATHS. ['eHeTnueckass CMUMBOJIMKA, UCIIONb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HAcCJIeJOBaHHWsl  MpPHU3HAKOB,  ycTaHOBieHHble  ['. MeHnenem.
MoHorubpuaHoe cKpeuBanue. 3aKoH eMHO00pa3us THOPUAOB MEepBOro nokojgeHus. [Ipasuiio
JTOMUHUPOBaHUA. 3aKOH pacUIeluieHuss npu3HakoB. [mnore3a uwcrorel ramer. IlomHoe m
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpunHoe  ckpeumuBaHue. 3aKOH HE3aBUCHMOTO  HAcle[OBaHUSA  IMPU3HAKOB.
[luToreHeTHUeCKUEe OCHOBBI JUTHOPUIHOTO CKPELIMBaHMS. AHAIM3UPYIOIIEEe CKpELIUBaHUE.
Hcnonp30BaHne aHATM3UPYIOIIETO CKPEIIMBAHUS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CueruieHHoe HacnenoBaHue mnpu3HakoB. PabGora T.Moprana 1o cLEIUIEHHOMY
HacJIeJOBaHHIO TeHoB. HapyieHnue cuenieHus reHoB B pe3ylbTaTe KPOCCHHIOBEpa.

XpOoMOCOMHasl TEOpUS HACJIEACTBEHHOCTHU. | 'eHeTH4eCKHe KapThl.
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I'eneruka nona. XpoMOCOMHOE ONpeAesiCHUE Mojia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
['omorameTHsie M rereporaMeTHbie opraHu3Mbl. HacnegoBaHue mNpPU3HAKOB, CIEIUICHHBIX C
MIOJIOM.

N3MeHunBOCTh. BUIbl K3MEHUNBOCTH: HEHACIEACTBEHHAS M HACIIEACTBEHHAs. POnb cpepl
B HEHACJIEJICTBEHHOW HW3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKALMOHHOW H3MEHUYHBOCTH.
BapuauvonHslil psl 1 BapuanvoHHas Kpuas. Hopma peaknuu npusHaka. KonuyecTBeHHbIE U
KaueCTBEHHbIE MIPU3HAKU U UX HOopMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW H3MEHYMBOCTH.

HacnencrenHasi, M reHOTUNIMYECKAs, N3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHBOCTb.
Meiio3 u 1OJIOBOM mpolecc — OCHOBAa KOMOMHATHBHOM W3MEHYMBOCTU. MyTalMoHHas
W3MEHUYMBOCTh. Kimaccuukamuss MyTranuil: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIC. YacTtoTa U
NPUYMHBL MyTaluil. MyTtarennble ¢akTopbl. 3aKOH TOMOJOTHYECKUX PSIAOB B HACIEICTBEHHON
n3MenunBocty H. . BaBuiosa.

BHesinepHas HacneCTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl TE€HETUKHM YEJIOBEKA:
reHealloTHYecKuii, OJIM3HELOBbIM, IMTOrCHETUYECKUH, OHMOXUMHYECKHUM, MOJEKYISIpPHO-
reHeTnyeckuil. COBpPEMEHHOE OINpeJesIeHue TIEHOTUIA: IOJHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHUE, B ToM uucie ¢ nomoulpio I1I[P-ananusa. HacnenctBenusie 3a0oneBaHus
YelnoBeKa: TeHHble Ooyie3HH, OONE3HM C  HACIEIACTBEHHOW  IMPEpacroiOkKEHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTaluu. CTBOJOBBIE KIIETKU.
[TpuHIHMITBI 30pOBOTO 00pa3a JKU3HH, TUATHOCTUKU, TPOMUIAKTUKA W JICYCHHUS TEHETHICCKHIX
Oone3nell. MeauKO-TeHETHUECKOE KOHCYJIbTHPOBAHUE. 3HAUCHHE MEAMIIMHCKOW TE€HETHKU B
IPEIOTBPALICHUH U JICUEHUU T€HETUUECKUX 3a00JIeBaHUM YEIOBEKa.

JdeMoHcTpanum:

[Moptpetst: I'. Menpens, T. Mopran, I'. ne ®pusz, C. C. YerBepuko, H. B. Tumodees-
Pecosckwnii, H. 1. BaBuos.

Tabaunel U cxeMbl: «MOHOTHOPHIHOE CKPEIIMBAHUE W €r0 IUTOTCHETHYECKass OCHOBaY,
«3aKOH pacHICIUICHUs] M €ro IMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«lurnbpunnoe ckpemmBanue», «lluTonorndeckue OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Merno3», «B3anmMonencTBue ajieNIbHbIX I'€HOBY, «l €eHeThnuecKue KapThl paCTEHUMN, )KUBOTHBIX
U yelnoBekay, «l'eHeTuka mojay, «3aKOHOMEPHOCTH HACJENOBaHUS, CLEIUIEHHOIO C IOJIOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumael wu3MeHunBoctH», «MoaudukaoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpymnn KpoBu», «MyTalMoHHas
U3MEHYUBOCTbY.

O6opynoBanue: MoAenu-anmnkanuy  «MoHorubpugHoe ckpemuBanue», «HenomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKpornpenapar «/{po3oduna» (Hopma, myranuu Gopmbl KpbUIbEB U OKpPAcKu Tena), repoapuit
«I"opox MOCeBHOW».

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpEUIMBaHUs Y APO30(HIIBI HAa TOTOBBIX MUKpPOIperapaTaxy.

Jlaboparopnas pabota Ne 6. «M3yuenue MoauUKAITMOHHON M3MEHYHBOCTH, TTOCTPOCHUE
BAPHALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabora Ne7. «AHanu3 MyTaluii y JApo30QMIBI  HAa TOTOBBIX
MUKpOIpenaparaxy.

[TpakTuaeckas pabota Ne 2. «CocTaBneHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenekiusi Kak HaykKa M MpoIecC. 3apOKJICHHE CENIEKIUU U JoMecTukaius. Ydyenue H.
. BaBuioBa 0 ILIEHTpax HPOUCXOXAEHHS W MHOrooOpasus KylbTYpPHBIX pacTeHHil. LleHTpbl
MPOUCXO0KICHHS IOMAITHUX KUBOTHBIX. COpT, OO, IITaMM.

CoBpeMeHHBIE METOJbI CENICKIIMU. MacCOBbII W MHIUBHUAYAIHHBI OTOOPHI B CEJIEKIIUU
pacteHuii u XUBOTHBIX. OIIEHKa dKCTephepa. BIN3KOPOACTBEHHOE CKPEIIUBaHUE — MHOPHUIMHT.
Uucras nwHusa. CkpenyBaHWe YWCTBIX JIMHWKA. ['erepo3uc, WM THOpUIHAS CHIIA.
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Hepoacrsennoe ckpemuBanue — aytOopuauHr. OtnanéHHas ruOpuauzanuss U e€ yCHexu.
HcKycCTBEHHBIM MyTareHe3 U IIOJIY4YEHUE IOJUIUIONAOB. JIOCTHIKEHHs CEJIEKUUU PACTEHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas WHXKeHepus. OTallbl CO3JaHUs
pekomOunantHoi JIHK wm Tpancrennsix opranm3moB. Kiterounas wumxenepus. Kiierounsie
KYJbTYpbl. MUKpPOKIIOHAJIBHOE pa3MHOXEHHUE pacTeHu. KIIOHMpOBaHUE BBICOKOMPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHW3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiaemsl. MO -
TeHETUYECKU MOAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

Iloprpersl: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuiel 1 cxembl: KapTa «LleHTppl TPOUCXOXKIEHUS M MHOT00O0pasusi KyJIbTYPHBIX
pacteHui», «llopoapl JOMalIHUX >KUBOTHBIX», «CopTa KyJabTYpHBIX pacTeHui», «OTaanéHHas
rubpuau3amusn», «Pabotrel akamemuka M. @. HBanoBay, «llomumiongus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE M IEPEHOC
TE€HOB, XPOMOCOM).

OO6opynoBanue: MyJISDKA TUIOIOB M KOPHEIUIOAOB JUKHX (OPM M KYJIBTYPHBIX COPTOB
pacteHuid, repbapuit «CenbCKOX03sIIICTBEHHbBIE PACTCHU .

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

Okckypeusi «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJNEKIMH PACTeHHH M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHILUIO, IUIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIJIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIIACC

Tema 1. DBo1IoHOHHAA OHOJIOTHS.

[IpeanocbUIKM BO3HUKHOBEHUSI HBOJIIOIMOHHOM TEOpUM. DBOJIOIMOHHAS TEOpHs U €&
MeCTO B OMoJoruu. BiusHue 3BONOIMOHHON TEOPUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CuzerenbcrBa 3Bojouuu. [laneoHTosmornyeckue: MOCIEAOBATEIbLHOCTh IOSIBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOM JIETOIHMCH, Mepexoanbie ¢popMmbl. buoreorpaduyeckue: cxoacTBo
U paznnune GayH U Qpiop MaTEpUKOB U OCTPOBOB.

OMOPHONIOTHYECKUE: CXO/ACTBA U PA3IN4Msg 3MOPUOHOB pPa3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: T'OMOJIOTMYHBIE, aHAJIOTUYHbIE, PYIAWMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METab0IMUYECKUX ITyTeH y BCEX OpraHU3MOB.

OpomononHass Tteopuss Y. JlapBunHa. Ilpeanochbliku BO3HMKHOBEHHUS JapBHUHU3MA.
JIBuoKkyiye Ccuwibl ABOJIOUMM BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUYEHHOCTH PECypcoB, HeompeenéHHas HW3MEHUYMBOCTb, OOprOa 3a CylIecTBOBaHHE,
€CTECTBEHHBIN O0TOOD).

Cunrerudeckas teopus sBomoruu (CTD) u e€ ocHOBHBIE TTOJOKEHUSI.

Muxkpososmtonus. [lonynsanusa kak eIMHUIA BUAA U IBOJIIOLUU.

JBmwxyume cuibl (GpakTopbl) 3BOMIONMK BHJIOB B NpHUpojae. MyTallMOHHBIN Mpolece U
KOMOMHATHBHAsE W3MEHYUBOCTh. [lomynsiivoHHBIE BOJHBI U Apedd reHoB. M3onmauusa u
MUTpALIHS.

EctectBeHHbIl 0TOOp — HampaBisoomuid (axktop 3Bosouud. POpPMBI €CTECTBEHHOTO
otbopa.

[Tprcnioco0IeHHOCTh OPraHU3MOB Kak pe3yibTar sBostouuu. [Ipumepsl npucnocobaeHmit
y OpraHu3MoB. ApoMop(h 036l U UIMOAATITAIIIH.

Bun u BupooOpazoBanme. Kpurepuu Buzma. OcHOBHblE (QOpPMBI BHI000pPa30BAHUS:
reorpagpuueckoe, 3KOJI0rHUECKOE.

MaxkposBomorus. dopmbl sBomoLMH:  QUIIETHYECKAs, IUBEPreHTHAas, KOHBEPIeHTHas,
napainiensHas. HeoGpaTumMocTs 3BoIOLNY.

[Tpoucxoxaenue OT  HeCHelUaIU3UPOBAHHBIX MIPE/IKOB. [Tporpeccupytomias
crienuanu3anus. AfanTuBHas pajdanusl.

13



MMPUJOXEHUE K OOII COO MOV «PYJJTHOTOPCKAS COIly | ®IrOCCOO, yreepxaennbiinpurasom
Mumnucrepcrsa IIpocsemenus Poccun
or 12.08.2022 Ne 732

JdemoHcTpaumuu:

Hoptperst: K. Jlunneit, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap,
9. I'ekkenb, . Mromiep, A. H. CeBepiios.

Tabmuubl 1 cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emie», «3apoiblu
IIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppObl 3a CyIIECTBOBAHHUEY,
«EcrecTBenHbli  0TOOp», «MHOroOOpa3ue copToB pacteHuii»y, «MHOroodpasue mopoj
JKUBOTHBIX», «[Tonmymsanum», «MyTtanuoHHas WU3MEHYUBOCTBY, «ApoMop(o3bI»,
«Mnunoanantanun», «OO0mas aereHepanus», «JIBwxkymue cunsl 3Bomonun», «Kapra-cxema
mapuipyra nyremectBust Y. lapBuna», «boppba 3a cymectBoBanue», «lIpucnoco6ieHHOCTh
OpranusMoBy, «l eorpaduyeckoe BU1000pazoBaHue», « DKOJIOTHIECKOE BUI000pA30BAHUE.

OO6opynoBaHue: KOJJIEKIHMS HACEKOMBIX C Pa3JIMYHBIMU THUIIAMU OKPACKH, HAOOp IJIOJ0B U
ceMstH, KoJuteKuus «lIpumepsl 3aIIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MoJielb «OCHOBHBIE
HalpaBJICHUs 3BOIIOLUNY, 00bEMHAs Moeb «CTpOeHHE TOJIOBHOIO MO3ra IO3BOHOUHBIX Y.

Buoreorpaduyeckas kapra Mupa, KoUieKmus «@DOpMBI COXPaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHMi», Moaenb ammmmkanusa «llepekpéct XxpoMocom», BIIayKHBIE IpeNaparhbl
«Pa3Butue Hacexkomoro», «Pa3Butue nArymku», Mukpomnpenapar «Jpozoduna» (HOpMa,
MyTalu (POPMBbI KPBIJIBEB U OKPACKU TEJIA).

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

JlaGopatopHas padota Ne 1. «CpaBHeHUE BUIOB 110 MOP(OIOTHYECKOMY KPUTEPHION.

JlaGopatopnast pabGora Ne2. «Omnucanwe HTPUCIOCOOJICHHOCTH OpraHu3Ma © eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

JloHay4dHBIE IIpPENCTaBICHUS O 3apOKJICHUU KU3HU. HaydHble runore3sl BOSHUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M IMaHclepMus. XuMudeckas 3BONIoLUs. AOHMOTEHHBIM CHUHTE3
OPraHMYECKUX  BEILECTB M3  HEOPraHWYECKMX. OKCIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOU 3BoJronMKM. HavdanbHabie sTansl Ouonorudyeckoit spostonuu. ['unoreza PHK-mupa.
dopmupoBaHuE MEMOpPAHHBIX CTPYKTYP U BO3HHUKHOBEHHUE NMPOTOKJIETKHU. [lepBble KIETKH U UX
sBoOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3HM Ha 3emse 1no d3paM u nepuopaMm. Karapxeil. Apxelckas u
npotepo3oiickast 9pel. [laneos3oiickas spa U €€ NEPHOIbI: KEMOPHICKUN, OpPIOBUKCKHUH,
CUJIypUNCKUH, I€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUH.

Me3so30iicKkas 3pa U €€ Iepruoabl: TPHACOBBIN, FOPCKUH, MEIOBOM.

KaliHo30iicKas 3pa U €€ NepHobl: AJIEOr€HOBBIN, HEOT€HOBBIN, aHTPOIIOTEHOBBIH.

XapakTepucTuKa KJIMMara W TeoJorudeckux ImpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
pPACTUTENBHOIO M XHBOTHOrO MHpa. Apomopdosbl y pacTeHM U XKUBOTHBIX. IlosiBneHwue,
paciBeT U BHIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro MMpa Kak OTpak€HUE 3BOJIIOLMHA. OCHOBHBIE CUCTEMAaTHYECKHUE
TpYHIbl OPTaHU3MOB.

OBoironusl 4YeloBeKa. AHTpONOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHMH O
IIPOUCXOXKICHNUHN YesloBeKa. MeToibl 3yueHus: anTpornorene3a. CxoAcTBa U pa3inyMsl 4eJoBeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuxymue cunbl  (dakTopbl) aHTpororeHesa. HacnencTBeHHass HW3MEHYMBOCTH U
ecTecTBEeHHbIN 0TOOp. OOIIecTBeHHBIN 00pa3 *KU3HH, U3TOTOBJIEHUE OPYAHUM Tpy/a, MBIIIJICHUE,
peusb.

OcHOBHBIE CTaJUU M BETBU 3BOJIOLMHU YEJIOBEKA: ABCTPAIONUTEKH, UENOBEK YMEIbIH,
Yenosek npsaMmoxonsamunid, YenoBek HeaHaepTranbckui, Yenoek pasymHbld.  Haxonkm
HCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBAaHUS, 00JacTh pacnpocTpaHeHUusi, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIHSI.

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE PACHl: €BpONEOHIHAs (eBpazuiickasi), Herpo-
aBcTpajioujiHas  (9KBaTOpUANbHAs), MOHroJouJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
OpUCHOCOOICHHOCTH TPEACTAaBUTENEH UeNOBEYEeCKUX pac K YCIOBUSM CYIIECTBOBAHMS.
EnuncTBO "yenoBevecknx pac. Kpuruka pacusma.
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JdemoHcTpaumuu:

Hoptpetsr: ®. Peau, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabmaunel 1 cxembl: «Bo3HukHoBeHre ColHEUHOW cucTeMbl», «Pa3BUTHE OPraHUYECKOTro
mupa», «PacturenpHas kietka», <«OKuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTeMa OpraHudeckoro mupay», «CpaBHEHHE aHATOMHYECKHX YepT CTPOCHHS
YeJI0BEKa U YeNOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJIOIMYECKHX HAXOI0K
IPEKOB COBPEMEHHOro uejoBekay, «JlpeBHeimue moan», «/pesnue moau», «llepBbie
COBpPEMEHHBIE JTI01», «UenoBeuecKkre pachl».

O6opynoBanue: myisbku — «[Iporcxoxaenue  uenoBeka» (OIOCTBI  aBCTpaJONUTEKA,
NUTEKAHTPONa, HeaHJepTaliblia, KPOMAaHbOHIIA), CICTIKH WM M300pa)KeHUs KaMEHHBIX OpyIui
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpebiia), reoXpoHoJIorHdeckas Tabiaua,
KoJuteK1us «®opMbl COXPaHHOCTH UCKOIIAEMBIX KUBOTHBIX M PACTEHUID.

JlaGopaTopHble U NpaKTH4YecKre padoThl:

[TpakTuaeckas padora Ne 1. «3ydeHre HCKOMAEMbIX OCTaTKOB PACTCHHI U KUBOTHBHIX B
KOJUTEKLIUASAX .

OKcKypcusi «IBOJIOLUS OPraHUYECKOro Mupa Ha 3emie» (B €CTeCTBEHHO-HAYYHbIN WU
KpaeBeauecKuii My3eil).

Tema 3. Opranu3msl 4 OKpy:KawIas cpeaa.

DOkonorusi Kak Hayka. 3aJadyd M pa3feNbl JKOJOTuU. MeToabl SKOJIOTHYeCKHX
UCCJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpeapl  oOuTaHuss ~ OpraHU3MOB:  BOJAHAs,  HAa3eMHO-BO3IyIIHAas,  IOYBEHHas,
BHYTpUOpPraHU3MEHHasl.

Oxonorudeckue (aktopsl. Kiaccudpukanus skonornueckux (GaxTopoB: aOHMOTHYECKUE,
OMOTHUYECKUE U aHTPOIIOTeHHbIE. J[elicTBHE IKOJIOTUYECKUX (PAaKTOPOB HA OPraHU3MBI.

AlGuotnueckue  (GaKTOpbl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOIU3M.
[TpucnocoOneHns OpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (PaKTOPOB. bruoimornyeckme puTMel.

buotnueckue  dakrtoppl. Bumgel  OHOTHYECKMX  B3aUMOACHMCTBMIA:  KOHKYpPEHIUS,
XUIIHUYECTBO, cUMOMO3 U ero ¢opMel. [lapazutusm, koonepamus, MyTyajin3M, KOMMEHCAIU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M, HEHUTpanu3M. 3HaueHHe OHOTHYECKHUX
B3aMMOJICHCTBUI [ CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKME XAPAKTEPUCTUKU MONyJaunud. (OCHOBHBIE IIOKA3aTeIN MOIYJIALMU:
YHUCIIEHHOCTb, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, NPUPOCT, MuUrpauus. JuHamuka
YHUCJIEHHOCTHU NOIYJISALIUN U €€ PeryJsiusl.

JdemoHcTpaumuu:

[Moptpetsl: A. I'ymOonpar, K. @. Pynse, O. I'ekkens.

Tabmuipl u cxemsl: kapta «[Ipupogasie 30HB 3eminy, «Cpeabpl 0OUTaHUSI OPTaHU3MOBY,
«®Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy30pun-Tyenbkn», «llumessie nenmu».

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast pabota Ne 3. «Mopdosnoruueckne 0COOEHHOCTU PaCTEHUM U3 pa3HBIX MECT
oOUTaHUS.

JlabopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISIIIMKA PAa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa H IK0JIOTHYeCKHE CUCTEMBbI.

CoobmectBO  opraHusmMoB  —  Ouorneno3.  CTpykTypbl  OuoleHo3a:  BHJIOBasd,
MPOCTPAHCTBEHHAs, Tpopuueckas (nmumieBasi). Bunpi-nomunantel. CBs3u B OHOLIEHO3E.

Dkonorudeckue cUCTeMbl (dKocucTeMbl). [loHATHe 00 »KocHcTeMe H OHOTeoleHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTBl HJKOCHUCTEMBI: TMPOAYLEHTHI, KOHCYMEHTBI, PpPEIYyLEHTHI.
KpyroBopor BemecTB M MOTOK PHEPIUU B dKocucTeme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE ITOKa3aTelIM SKOCUCTEMBI: OMomacca,
OPOAYKIMS. DKOJOTMYECKHE NHpPaMHIbl: HPOAYKIMM, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHCTEM: YCTOMUMBOCTD, CAMOpPEryJisnus, pazButue. Cykieccus.
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[IpupoaHbpie SKOCHUCTEMBI. DKOCHUCTEMBI O3Ep U PEK. IKOCUCTEMA XBOWHOIO WIIU
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucTembl. buonoruueckoe u
XO03s5ICTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak QakTop ycTtouuBocTH 3KOocucTeM. CoxpaHeHHEe OMOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

Yuenue B. U. Bepnaackoro o omochepe. I'paHuiel, coctaB U CTpyKTypa OHOCGhEpHI.
Xusoe BemectBo u ero Qgynkiuu. OcoGeHHOCTH OHoOchepbl Kak TI00aTbHONW IKOCHUCTEMBI.
Jlunamuueckoe paBHOBecue U oOpaTHas cBsi3b B Ouocdepe.

KpyroBopoTsl BemecTB M OMOTr€OXMMHUYECKHE LHKIBI 3JEMEHTOB (yrjiepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

UenosedecTBo B Onocdepe 3emi. AHTPOIIOTeHHBIE N3MeHeHus B Ouocdepe. ['mobanpHbIC
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHHE PUPOJIBI U yenoBedecTBa. CoxpaHeHre OMOpa3HOO0pa3us KaKk OCHOBA
ycroiunBocTu 6uocdepsl. OCHOBA pallMOHANIBHOTO YIPaBICHUs MPUPOIHBIMU pPecypcaMu U HX
UCIOJIb30BaHue. JlocTuykeHus: OMOJIOrUM U OXpaHa MPUPOIbL.

JdeMoHcTpanum:

Hoptpetst: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabauiel 1 cxembl: «[Iumessie nenu», «buoreHos: cocraB u cTpykrypa», «lIpuponnsie
coobmiectBay, «llemn mnuraHusY, «OKoOJOrHUecKas mnupamuaa», «buocdepa u dYemoBexy,
«JKocucTeMa IIMPOKOJIMCTBEHHOTO Jeca», «IKOCUCTeMa XBOWHOro necay», «buoreHos
BooEMay, «ArpomeHo3», «lIpuMepHbIE aHTPOTNOTCHHBIE BO3ACHUCTBUS Ha TPUPOAYY,
«BaxHelme MCTOYHHMKHU 3arps3HEHHs] BO3JlyXa U TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocrasistronas ouocheps», «PakTopsl Aerpaganuu oYy, «[lapHUKOBEI AP herT», «DPaKTOPHI
paZroaKTUBHOTO 3arpsa3HeHust Ouocdepo», «O0mas ctpykTypa 6uocheps», «Pacnpoctpanenue
XKHU3HU B Omocdepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yrieponga B Ouocheper,
«KpyroBopot a3ora B mpupoie».

O6opynoBanue: Mojenb-aniuivkanus « Tunuuxele 6MOLEHO3bI», repOapuil «PacTuTenbHbIe
cooOmiecTBa», kosekuuu «buonenos», «BpenuTenun BaXHEWIIMX CEIBCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJUISKIIMM PACTeHHH W >KUBOTHBIX, NPHUHAICKANME K pa3HbIM
HKOJIOTHUECKUM Tpymmam ojgHoro Bujaa, Kpacnas kuura Poccuiickoit @enepanuu, n300pakeHus
OXPAaHSEMBIX BHJIOB PACTEHUI 1 )KUBOTHBIX.

TemaTn4veckoe IJIAHUPOBAHUE, B TOM YHCJIC C YIETOM paﬁoqeifl nporpaMmsbl BOCITUTAHUSA
C YKazaHueM KoOJIU4eCTBa 4aCO0B, OTBOJAMMbBIX HA OCBOCHME KaKI0H TeMbI.

10 knacc
Bcezo 34 yaca, 6 nedenio - 1 uac

HasBanue pa3nena / KonmnuecTBo 4acoB Ha U3ydeHHE pasena

Ne Tema ypoka Komu 90P
YpPOK 4eCTB BocnurarenbHblii
a 0 NOTEHLIMAN ypOKa
4acoB
1. Buosornsi —kak Hayka ( 24yaca)
buonorus B cucreme Hayk bu6muoreka [{OK CIIOCOOHOCTh
1 1 https://m.edso00.ru/863e | onpeaensarsb

6122https://m.eds00.ru/ | cOOCTBEHHYIO TTO3UITHIO
863e632a M0 OTHOIIEHHIO K
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MeTo1bl TO3HAHUS KUBOW TPUPOIBI.
[IpakTuyeckas padora Ne 1

https://m.edso0.ru/863e
6122

2 | «Mcnonp3oBanue pa3iuyHbIX MeTO0B| 1
[IPU U3yYEHUH OMOTIOTHYCCKUX
O00BEKTOBY
2.KuBble cucteMbl 1 UX opranusauus(lyuac)
3 buonorudeckune CUCTEMBI, IPOIECCHI 1 https://m.edso0.ru/863e
1 UX U3yYCHUE 6564
3.XuMHYeCKHUil COCTAaB M CTPOeHHUE KJIeTKU(84ac)
4 XUMHAYECKHH cocTaB KIIETKH. Boma u 1 https://m.edso0.ru/863e
MUHEpaJIbHBIC COTH 674¢e
5 benku. CocTaB u cTpoeHUE OCITKOB 1 | https://m.edsoo.ru/863e
6b72
6 depMeHThI — OMOJIOTHYECKHE 1 | https://m.edsoo.ru/863e
karanu3atopsl. JlabopaTopHas padora 6b72
Ne 1 «M3yuenue kaTaIuTHYECKON
aKTUBHOCTH (DEPMEHTOB (Ha puMepe
aMUJIa3bl WM KaTanasbl)»
7 VYraeoasl. Jlunuaen 1 | https://m.edsoo.ru/863e
6870
8 HyxnennoBbie kucnotsl. ATD 1 | https://m.edsoo.ru/863e
6d5c
9 | Ucropus u merons! u3ydyenus knerkn.| 1 | https://m.edsoo.ru/863e
Knerounas Teopus 6e88
10 Kierka xak 1ieoctHas >kuBas 1 https://m.edsoo.ru/863e
cucrema 6e88
11 | CrpoeHue 3yKapuOTHYECKOH KIIETKH. 1 | https://m.edsoo.ru/863e
Jlabopatopnast pabota Ne 2 6ffOhttps://m.edsoo.ru/8
«M3yueHune cTpoeHus KIETOK 63e716¢
pacTeHuit, )KUBOTHBIX, TPHOOB U
OaKTepHii Mol MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIpEnapaTax u ux
OTHCaHHE»
4.7/Ku3HenessTeJIbHOCTh KiIeTKH(74ac)
12 OOMeH BeIIecTB WM MeTaboIn3M 1 | https://m.edsoo.ru/863e
766¢
13 dorocuHTe3. XeMOCHHTE3 1 | https://m.edsoo.ru/863e
7c98
14 DOHepreTnyeckuii o0OMeH 1 | https://m.edsoo.ru/863e

SIBIICHUSIM COBPEMEHHOM
JKM3HU U OOBSICHSTH €€;
YMEHHUE YUYUTHIBATH B
CBOMX JICHCTBHUIX
HEO0OXOIUMOCTh
KOHCTPYKTHUBHOTO
B3aMOJICUCTBUS JIIOJICH
C pa3HBIMU
yOCKICHUSIMH,
3aMHTEPECOBAHHOCTD B
MOJTYYCHU N
OMOJIOTMYCCKHUX 3HAHUU
B LIE/IAX MOBBIIICHUS
o0uieil KyabTyphl,
€CTECTBEHHO-HAYYHON
rPaMOTHOCTH, KaK
COCTaBHOM 4acTH
(GyHKIIMOHATBHON
IPAaMOTHOCTH
oOyyJaronuxcs,
dbopMupyemoii npu
M3y4eHUU OMOJIOTUH;
MOHUMaHHUE CYIIHOCTH
METOJO0B ITO3HAHUS,
HCITOJIb3YEMbBIX B
€CTECTBEHHBIX HayKaX,
CII0OCOOHOCTH
HCIOJIb30BATh
MOJTy4yaeMble 3HAHUS TS
aHanu3a U 00bICHCHHUS
SBIIEHUH OKPYKAIOIIETO
MUpPa U IPOUCXOSIINX B
HEM U3MECHEHUH, YMEHHUE
JIeJIaTh 00OCHOBAHHbBIE
3aKJIFOYCHUS Ha OCHOBE
Hay4YHBIX (AKTOB U
MMEIOIIUXCS TAHHBIX C
HEJBIO MOTYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;
CIIOCOOHOCTE
CaMOCTOSTEILHO
HCIOJIb30BATh
OMOJIOrHYeCKUe 3HAHUS
JUISL pellieHust mpoodiieM B
peabHBIX KU3HEHHBIX
CUTYaITUSX;
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7aae
15 | JXu3HeHHBI UK KIeTKH. [[enenue 1 | https://m.edsoo.ru/863e
KJeTku. Muto3. JlabopaTopHas 7dc4
pabota Ne 3 «Habmronenue Muros3a B
KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpErapaTax»
16 Buocunres 6enka. Peakus 1 https://m.edsoo.ru/863e
MaTpUYHOTO CUHTE3a 796e
17 Tpancsius — OuocuHTE3 OeKa 1 https://m.edsoo.ru/863e
796¢
18 Hexnerounsie popMbl )KU3HU — 1 | https://m.edsoo.ru/863e
BUPYCHI 7540
5.Pa3zMHOKeHHe M MHANBHAYAJIbHOE Pa3BUTHE OpraHu3MoB(44ac)
19 ®DopMbI pa3MHOKEHHUST OPraHU3MOB 1 | https://m.edsoo.ru/863e
81b6https://m.edsoo.ru/
863e831e
20 Meiio3 1 | https://m.edsoo.ru/863e
7fda
CIOCOOHOCTD
21 OO0pa3oBaHue ¥ pa3BUTHE MOJOBBIX 1 | https://m.eds00.ru/863e | ..\ioctosrensmo
Kj1eToK. OII00TBOPEHUE. 81h6 HCIIONBE30BATE
Jlaboparopuas padora Ne 4 OMOJIOTHYECKUE 3HaHUS
«3ydeHue cTpoeHHS MOJIOBBIX JUTSt PellIeHHs TIPOGIIeM B
KJICTOK Ha IOTOBBIX peaibHBIX  JKU3HEHHBIX
MUKpOITpernaparax» CHTYAIIHSX;
22 NuauBuayanbHOE pa3BUTHE 1 https://m.edsoo0.ru/863¢
OpPTaHU3MOB 8436
6.Hac/ieAcTBEHHOCTh U H3MEHYUBOCTH OPraHu3MoB(9uac)
23 ['eneTnka — Hayka o 1 | https://m.edsoo.ru/863e
HACJIEACTBEHHOCTH U U3BMEHYHUBOCTH 86f2
24 3aKOHOMEPHOCTH HACJIEeIOBAHUS 1 https://m.edsoo0.ru/863¢ CIIOCOGHOCTD OLECHHBATH
MpU3HAKOB. MOHOTHOPHUIHOE 8878 CHTYAIIIO M MPHHUMATH
CKpCIIMBAHNC OCO3HaHHBIE  pEIIEHHS,
25 | JluruOpuaHOe CKpelMBaHue. 3aKOH 1 | https://m.edsoo.ru/863e ;iHZizﬁgyﬂCB fa
HE3aBUCUMOTO HACJIEJOBAHUS 89a4 Hp 5 BCTBEHHBIC HOPMBI I
NPU3HAKOB HCHHOCTH:
26 CreruieHHOe HacJeI0OBaHNe 1 | https://m.edso0.ru/863e | OCO3HaHHE JITIHOTO

npu3HakoB. JlabopartopHas padora Ne
5 «/3yuenue pe3yabTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKpEIIMBaHUA Y IPO30(UIIBI HA

8c60

BKJIaJla B TOCTPOSHUE
YCTOMYHUBOTO OYIYIIETO;
OTBETCTBEHHOE

OTHOIICHHE K CBOUM
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https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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TOTOBBIX MUKpPOIIpEnapaTaxy pPOIUTENSIM,  CO3JIaHUIO
CEMbH Ha OCHOBE
27 I'enernka nona. HacnenoBanue 1 | https://m.eds00.ru/863e | ocosnannoro mnpuusTHS
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 8c60 LIEHHOCTEH  ceMeHHOM
28 1 httos-//m.ed 1863 J)KMU3HU B COOTBETCTBUHU C
N3menuusocts. HenacnencrBenHast ttps://m.edsoo.ru e TpATHIISIMY HapOJIOB
M3MEHYMBOCTh. JlaboparopHas pabora 8efe Pocciu:
Ne 6. U3yuenune MoaupUKaMOHHOM ’
W3MEHYUBOCTH, TIOCTPOCHHUE
BapUaIMOHHOTO Psijia U
BapHallMOHHOW KPUBON»
29 HacaencrBennas H3MEHUYNBOCTbD. 1 https://m.edsoo0.ru/863e
JlaGopaTtopHnas padora Ne 7. «AHanu3 8efe
MyTaIuii y Jpo30(HiIbl Ha TOTOBBIX
MHUKpOIpernaparax
30 I'eHeTHKA yenOBEKA 1 https://m.edsoo.ru/863e
8d78
31 PesepBuelit ypok. O600111€H1E 10 1 https://m.edsoo.ru/863e
teMe «HacaencrBeHHOCTE U 8d78
HM3MEHYUBOCTH OPraHU3MOB)
7.Cenexnus opranusmon. OcHOBbI 6M0TeXHOI0rMU(34ac)
32 Cernexiysi Kak HayKa U IpoLece 1 | https://m.edsoo.ru/863e
9214
33 MeToab!l ¥ TOCTUKEHUS CEIIEKIINU 1 https://m.edsoo0.ru/863e
pacTeHHU U )KMBOTHBIX 9214
34 buoTtexHonorus kak oTpacib 1 https://m.edsoo0.ru/863e
MTPOU3BOJICTBA 9336
11 xnacc
Bcezo 34 yaca, 6 neoenro - 1 uac
HazBanue pa3aena / KonnuecTBo yacoB Ha M3y4CHHUE pasjeiia
Ne Tema ypoka Komn 20P
YPOK 4eCTB BocnurarenbHbIi
a 0 MOTEHIIAAJ YpOKa
4acoB
1.9BoonmonHas o6moJorus (9uac.)
1 DBOJIOIUS U METOIBI €€ N3YUCHHUSI 1 https://m.edsoo0.ru/863e COPMHUPOBAHHOCTH
a20e MHUPOBO33PEHUS,
. COOTBETCTBYIOIIETO
HcTopus pa3BUTHS IpeCcTaBIeHUN 00 https://m.edsoo.ru/863e IOt
2 1 COBPEMEHHOMY ypPOBHIO
DBOJIOLUU 9570
= pa3BUTHSI HayKH 5
3 | MukposBosonus 1 | https://m.edsoo.ru/863e | OOMIECTBEHHOI
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9cle

4 [Tomymsimus Kak JIeMeHTapHas https://m.edsoo.ru/863e
€IMHNIA BUA U DBOJIFOLIHAU. 99c6
Jlaboparopuas pabota Ne 1
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECCKOMY KPUTEPUIOY
5 JIBHXKyIIHE CUITBI (37IEMEHTAPHBIC 1 https://m.edsoo.ru/863e
(hakTOPBI) IBOTIOINH 9dad
6 EcrecTBennslit otOop u ero popmsr | 1 https://m.edsoo.ru/863e
9ed0
7 Pe3ysbTaThl 3BOIIOIMH: 1 https://m.edsoo.ru/863e
MIPUCIIOCOOJIEHHOCTh OPTaHU3MOB U 9ed0
BHI000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onucanue
MIPUCIIOCOOJICHHOCTH OpTraHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 HamnpaBnenus u myTH 1 https://m.edsoo.ru/863e
MaKpPOA3BOIIOIIUH 9cle
9 HeoOpatumocThb 3BOMIOLUH 1 https://m.edsoo.ru/863e
9cle
2.Bo3HUKHOBEHHUE H pa3BUTHE KU3HHU HA 3emuie(104ac)
10 Ucropus sxu3nu Ha 3emiie u Metoasl | 1
e€ U3y4eHus
11 I'umoTe3bl NpoUCXO0XKACHUS KU3HU Ha | 1 https://m.edsoo0.ru/863¢
3emie a5ab
12 PazButue xu3Hu Ha 3emiie o spam u | 1 https://m.edsoo.ru/863e
nepuoam atbe
13 OCHOBHBIE JTaIbI DBOITIOINH 1 https://m.edsoo0.ru/863¢
PacTUTEIILHOTO U KHBOTHOTO MHUDA. a8hc]
[IpakTuyeckas padora Ne 1
«M3ydenune HCKOMaeMbIX OCTATKOB
pacTeHuil U KUBOTHBIX B
KOJITCKITHSIX
14 | CoBpemeHHas crcTeMa 1 https://m.edsoo.ru/863e
OpPraHUYeCcKOro MUpa a48e
15 DBoumonus YeaoBeka (antpomnorenes) | 1 https://m.edsoo.ru/863e

ac2c

IMPaKTUKHU, OCHOBAHHOI'O

Ha JHaIore KylbTyp,
CIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEI'0
MecTa B
MOJUKYJIBTYPHOM MUPE;
COBEPIICHCTBOBAHUE
SI3BIKOBOM u
YUTATEJIbCKOU KYJIbTYpPBI
Kak CpeAcTBa

B3aUMOJICHCTBHUS MEXKIY
JIOABMHA W TIO3HAHUS
MUpA;

NOHUMaHHUE CHEIH(PUKH
OMOJIOTMH KaK HayKH,
OCO3HAaHUA €€ ponau B
dbopMHpOBaHUH
panroHaIBFHOTO
HAYYHOTO  MBIIUICHUS,
CO3IaHUHM  LIEJIOCTHOTO
NpeCTaBICHUS 00
OKpY’KaloIleM MHpe Kak
O CIUHCTBE WPUPOJIbI,
yeJioBeKa M O0IIecTBa, B

MO3HAHUU  TPUPOIHBIX
3aKOHOMEPHOCTEMN u
pelieHnu npobiieM

COXPaHEHHUs IPUPOJIHOTO
paBHOBECHS;

FOTOBHOCTH K
OCO3HaAHHE
MacTepCTBa,
TPYAOTIO0HE;
TOTOBHOCTh K aKTHBHOMU
JIeSITETLHOCTH
TEXHOJIOTHYECKOH u
COILIMAIbHOM
HaIpaBJICHHOCTH,
CIIOCOOHOCTH
WHUIIUAPOBATH,
MJIaHUPOBATH H
CaMOCTOSITEILHO
BBITIOJIHATH
JIeSITENLHOCTB;
MHTEpPEC K Ppa3IMYHBIM

chepam

TPyAy,
LIEHHOCTHU

TaKylo
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16 JIBrokymue cuitbl ((haKTops) 1 https://m.edsoo.ru/863e | mpodeccruonanbHOM
aHTPOIIOreHe3a ad44 JeATEIbHOCTH, YMEHHUE
coBepuIaTh OCO3HAHHBII
17 OCHOBHBIE CTaJIUU IBOJIOLNN 1 BBIOOD Oymymiei
YCJIOBCKaA HpO(I)eCCI/II/I u
18 q 1 httos://m.ed 1863 peain30BhIBATH
€II0BEYECKHUE PAChl U TPUPOJIHBIC ttpzs. m.edsoo.ru € | coBCTRCHHLIC
afanTaiiy 4ejobeka acac YKU3HEHHBIC TUTAHBI;
TOTOBHOCTD u
19 O60061eHue o Teme 1
CIIOCOOHOCTh K
«BO3HUKHOBEHHE U PAa3BUTHUE KU3HU
00pa3oBaHMIO u
Ha 3emiie»
camMo0o0pa3oBaHUI0  Ha
3.0pranusMsl 4 OKpYy:Karomas cpeaa(S4ac) HPOTKCHIH BCei
KU3HU;
20 DKoJIoTHs Kak HayKa 1
21 | Cpensl obutanus v sKojorudeckue | 1 https://m.edsoo.ru/863e
(hakTopbl afec
MOBBILICHHUE YpOBHS
AKOJIOTMYECKOU
22 Aobuornueckue (bﬁKTOpI:I. 1 https://m.eds00.ru/863e KYJIbTYpPHI:
JlaGopaTopHas padora Ne 3. b10e npuoOpeTeHne OITbITa
«Mopdonoruaeckre 0COOEHHOCTH TIJTAaHUPOBAHHS
paCTeHI/Iﬁ H3 pa3HbIX MECT o0UTaHUA. IIOCTYIIKOB U OIIEHKH HUX
Jlaboparopnas padota Ne 4. BO3MOSKHEIX
«BrnusHue cBeTa Ha POCT U pa3BUTHE MIOCIICICTBHIA TUIst
YCPCHKOB KOJICYCa» ()pr)Ka}o]_uef/'I cpensl,
_ OCO3HaHUE TJI00ATBHOTO
23 bruotnueckue hakTops 1 https://m.edsoo.ru/863e xapakTepa
b348 9KOJIOTUYECKHUX MPoOIIeM
Y MyTEH UX PEIICHUS;
24 DKOJIOTHYECKHE XapaKTEPUCTUKU 1 yr p ’
CIIOCOOHOCTh
nomyssitun. [Ipaktudeckas padora No
N . UCTIONIb30BATh
2 «ITomcy€T MIOTHOCTH MOMYJISITII
. npuoOpeTacmbie npu
pa3HbIX BUJOB PACTCHUID»
W3y4YECHUU ounosorun
4.Coo0uiecTBa ¥ K0JOrHYecKHe cucTeMbI (94ac) SHaHWA M yMCHHS IpH
pelieHun npobieM,
25 Coo011ecTBa OPraHu3MOB — 1 https://m.edsoo.ru/863e | cBsi3aHHBIX C
OuoIeHo03 b46a parMoOHATEHBIM
PUPOIOTIOTH30BAHUEM
26 DKOJIOTHYECKHE CHCTEMBI 1 https://m.eds00.ru/863e | (coGmonenne  mpasua
(9KOCHCTEMBI) b46a MOBEACHUS B IPUPOJE,
- 1 Httos-//m.ed 1863 HaTPaBJICHHBIX Ha
gCHOBHHe MOKa3aTeNN IKOCHCTEMBL. bt5t]EJs. m.edsoo0.ru e COXpaHEHHe PABHOBECHS!
KOJIOTHYeCKHe mupamMuibl. CBOMCTBA] b5fa B IKOCHCTEMAX, OXPAHY
skocucteMm. Cykiieccust BHJIOB, SKOCHCTEM,
ouocdepsl);
28 [Ipupoanbie 3KOCHCTEMBI 1 beper);
29 AHTpPONOT€HHBIE IKOCUCTEMBI 1
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brocdepa — rimobanbHas sxkocucrema| 1 https://m.edso00.ru/863e

3emin bb5e

3aKOHOMEPHOCTH CYIIECTBOBAHHMS 1 https://m.edso00.ru/863e

ounochepsl bd16

YenoBeuyecTBO B Orochepe 3emin 1 https://m.edso00.ru/863e
bd16

CocyIecTBOBaHUE IPUPOJILI U 1 https://m.edso00.ru/863e

YeJI0BEYEeCTBA bale

PesepBHeIit ypok. O600meHne Temsr | 1

«Co00111ecTBa U YKOJIOTUIECKUE

CHCTEMBI»
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