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MNOACHUTEJIbBHAS 3AITUCKA

Pabouas mporpamma mo Ouosorum (0a30BBI ypOBEHB) COCTABJICHA HA OCHOBE
TpeOoBanuii K pe3ynbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTENbHOM MIPOrpaMMbl
cpenHero oOmiero oOpa3oBaHUs, MPEACTABICHHBIX B DenepaibHOM TOCYAAPCTBEHHOM
00pa3zoBaTeIbHOM CTaHJAapTe cpenHero obmero odpaszoBanus (IIpukaz MuHOOpHaYyKH
Poccunm or 17.05.2012 1. Ne 413, 3aperucrtpupoBaH MHHHCTEPCTBOM IOCTHUIIMHU
Poccutickoit ®enepannn 07.06.2012 r., per. Homep — 24480), ¢ yuérom Konmeniuu
npenojaBanusi  yueOHoro  mpeamera  «buonorums» B 00meoOpazoBaTeIbHBIX
opranmzanusix Poccuiickoit ®denepanuu, peanusyrollle OCHOBHBbIE 00pa3oBaTelIbHbBIC
nporpammbl (0100peHa perieHneM (eaepaabHOro y4eO0HO-METOUIECKOr0 00beAMHCHUS
1o o01eMy oOpa3oBaHuIO MPOTOKOJI OT 29.04.2022 1.Ne2/22).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJMETA «BUOJIOT U5

Yuebnslii npeaMet «buonorus» B cpenHem o01eM 00pa3oBaHUN 3aHUMAET BaKHOE
Mecto. OH obecrnieunBaeT (HOpPMHpPOBAHUE Y OOYUAIOIIMXCS MPEICTABICHUA O HAYYHOU
KapTUHE MUpPA; pacupsieT U 0000IaeT 3HaHUS O KUBOW MPHUPOJE, €€ OTIMUYUTEIHHBIX
MpU3HAKaX — YPOBHEBOM OPraHU3allMd M 3BOJIOLMU; CO3AAET YCIOBHUS JJIA: O3HAHUA
3aKOHOB XHMBOW MpUPOAbI, (popMupoBaHus (yHKIHOHATBHOW TPaMOTHOCTH, HABBIKOB
3I0pOBOTO U 0€30MacHOro o0pasza >KU3HHU, IKOJIOTMYECKOTO MBIIUICHHS, IIEHHOCTHOTO
OTHOUIEHUS K dKUBOUW MIPUPOJIE U YEIIOBEKY.

Bonbuioe 3HaueHue y4eOHbIN mpeaMer «buonorus» umeer Takke Uid pelieHUs
BOCIIUTATENbHBIX W Pa3BUBAIOIINX 3a/1ay CPEIHETO O0IIero 00pa3oBaHus, COIUATH3AIUN
oOydaromuxcsi. M3ydeHue Ouonoruu oOecrednBaeT yclIoBUs st (HOPMUPOBAHUS
MHTEJUICKTYaIbHBIX, KOMMYHUKAITMOHHBIX U WH()DOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM
KYJBTYpbI, CHOCOOCTBYET UHTETPAIIUU
OMOJOTMYECKUX 3HAHUW C TPEACTABICHUSMU W3 JIPYrUX Yy4eOHBIX TMPEAMETOB, B
YaCTHOCTH, (PU3HMKHU, XUMUU U Teorpaduu. Ha3BaHHbIE TOJNIOKEHUS O MpeIHA3HAYCHUU
yueOHoro mpeamera «buomorus» cocTaBUIM OCHOBY [JIsl OIpEEeieHUs MOJIXO0JI0B K
0TOOpPY M CTPYKTYPUPOBAHHIO €T0 COJEPKaHUS, TPEICTABICHHOTO B IAHHOW IIPOrpaMMe.

Ot6op conepxkanus yuyeOHOro mnpenmera «buomorus» Ha 0a30BOM ypOBHE
OCYIIECTBIIEH C MO3UILIMK KYJIbTYPOCOOOPAa3HOTO MOAX0/Aa, B COOTBETCTBHH C KOTOPBHIM
oOyyaroiyecsi TOJDKHBI OCBOWTH 3HAHUS U YMEHUSA, 3HAUYUMBIC IS (POPMHPOBAHMS
o0mieit KynbTyphl, ONpPEENsIONIe aJeKBaTHOEC MOBEJCHHUE YelIOBEKa B OKPYXKAIOIIEH
MPUPOJHON cpesie, BOCTPEOOBAaHHBIE B TOBCEIHEBHOM JKM3HM U MPAKTHYECKOUN
nesitenbHOCcTH. Ocoboe MecTo B 3TOM CUCTEME 3HAHMM 3aHMMAIOT 3JIEMEHTHI
COJIep)KaHMsI, KOTOpPBIE CIy)KaT OCHOBOM s (OpPMHUpPOBAHUS TPEICTABICHUN O
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHMHE MHUpPAa W LEHHOCTHBIX OpHUEHTALHUAX
JUYHOCTH, CTIOCOOCTBYIOIIUX TYMaHHU3aIIUU OMOJIOTHYECKOTO 00pa30BaHuUs.

CTpykTypupoBaHHWE  cojepKaHusi  y4eOHOro  Marepuasia B  [pPOrpaMme
OCYIIECTBIICHO C YYETOM TMPUOPUTETHOTO 3HAYCHUS 3HAHUA 00 OTIMYUTEIHHBIX
OCOOCHHOCTSAX JKUBOM TPHUPOIBI, O €€ YpPOBHEBOW OpraHuM3alud W DJBOJIOIUU. B
COOTBETCTBUU C DJTHM B CTPYKType ydeOHOro mnpeamera «bHONOTHS» BBIACICHBI
CIEAYIOIINE COJEpKATEIIbHbIE JIMHUMU: «bHOJIOrMsS Kak Hayka. MeToabpl Hay4yHOTO
no3HaHus», «Knetka kak Ouonormueckas cucrema», «OpraHu3M Kak OHOIOrHYecKas
cucreMa», «CucteMa M MHOTooOpa3We OpPraHUYeCKOro MHpa», «IBOJIOIUS >KHUBOM
IPUPOBI», « IKOCUCTEMBI U PUCYIIUE UM 3aKOHOMEPHOCTH.



HEJIN U3YYEHUA YYEBHOT'O IPEIMETA «BUOJIOT' US1»
[{enb u3yuenus yuedHoro npeamera «buonorus» Ha 6a30BoM

YpPOBHE — OBJAJEHUE OOYYAIOUIMMHUCS 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIbHOU
OpraHu3alliy KUBBIX CUCTEM Pa3HOTO paHra v MpuoOpeTeHNe YMEHHUIM UCIIOIb30BaTh 3TU
3HAHUA JUISI TPAMOTHBIX JIEUCTBUI B OTHOIICHUH OOBEKTOB UBOM MPUPOJIBI U pEUICHUS
pPa3IMYHbIX JKU3HEHHBIX MpoOieM. JloCTHKeHHE Leau H3ydeHus ydyeOHOro mnpeamera
«buonorus» Ha 6a30BOM ypoBHE 00€CIIEYMBACTCS PEIICHUEM CIEIYIONINX 3a/1ay:

— OCBOCHHE OOYYAIOMIMMHCS CUCTEMbI 3HAHUM O OMOJIOTMUYECKUX TEOPUSIX, YUCHHSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, IMpaBUiax, CIyKalUX OCHOBOM IS
(dopMHpOBaHUS TPEICTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUPA; O METOJax
HAYYHOTO MO3HAHUS; CTPOSHUH, MHOTO00Opa3i U 0COOEHHOCTSIX

JKUBBIX CHCTEM PpAa3HOTO YPOBHS OPraHU3allMM; BBIJAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX UCCIIEA0BAHUSX B OMOJIOTUY;

— (dopmupoBanue y o0Oyd4arouMxcs IO3HABATEIbHBIX, HHTEIUICKTYaJbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B Mpollecce aHaln3a JaHHBIX O IMYTSAX Pa3BUTHUS B OMOJIOTUU
HAy4YHBIX B3IJIAJ0B, UAEH M MOAXOJOB K HM3YyYEHHUIO JKUBBIX CHUCTEM Pa3HOTO YPOBHS
OpraHu3aluu;

— CTaHOBJICHHE y OOydYaroumxcs oOmel KyJabTypbl, (yHKIIMOHAIFHOW IPAaMOTHOCTH,
pa3BUTHE YMEHUW OOBSICHITH M OILICHUBATh SIBICHUS OKPYXKAIOIIETO0 MHpa >KUBOUN
NPUPO/IBI HA OCHOBAaHUU 3HAHUU U OIbITA, OJYYEHHBIX IPU U3YyUEHUU OUOJIOTHH;

—  ¢dopmupoBaHue 'y oOydYarOmMXcsd YMEHHH  MJUTIOCTPUPOBATh  3HAUYCHHE
OMOJOTMYECKMX 3HAHWM B TPAKTUYECKOM JEATEIBHOCTH UEJOBEKAa, pa3BUTHH
COBPEMEHHBIX METUIIMHCKUX TEXHOJIOTHI U arpoOMOTEXHOIOTUI;

— BOCIHTAHUE YOEKIEHHOCTH B BO3MOKHOCTH MO3HAHUS YEIOBEKOM >KUBOW MPUPOIBL,
HEOOXOIMMOCTH OEpekKHOTO OTHOLIEHUS K HeW, COOJIOJECHUS ITHUYECKHX HOPM IpHU
NPOBEJACHNUN OMOJIOTUYECKUX UCCIIC0BaHUM;

— OCO3HaHUE [EHHOCTH OWOJIOTMYECKMX 3HAHMM [JJI TOBBILIEHUS  YpPOBHS
HKOJIOTUYECKOHN KYJIbTYpPHI, A5l (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

— TMpUMEHEHUE NPUOOPETEHHBIX 3HAHUNW W YMEHHMA B TOBCEJHEBHOM >KU3HH IS
OLICHKM TOCIIEJCTBUN CBOEH JAESITENbHOCTH IO OTHOILEHHIO K OKpYXKalolled cpene,
cOOCTBEHHOMY 3/I0pOBbIO; O00OOCHOBaHME U COONIOZEHHE Mep MPO(PUIAKTUKI
3a00JIeBaHUH.
B3aumocBs3b ¢ mporpaMmoi BOCIIUTaHUS.

PaGouas mporpamma paspabotana ¢ yuyeTom paboueit mporpammbl Boctiutanus ['AOY
YAO «Yykorckuii okpyxHOU mpoduibHbIi nuiei». I[IporpamMmma mpenHasHaueHa aiis
IUIAaHUPOBAHUS W OpPraHU3allMM CHCTEMHOW BOCHUTATEIbHOW MESATENIBHOCTU C IEJIbI0
JOCTH)KEHUSI 00YYaroIIMMUCS JMYHOCTHBIX PE3yJIbTaTOB O0Opa30BaHUs, ONpEAEICHHBIX
®I'OC; peanusyercds B €IMHCTBE YPOYHOM M BHEYPOUHOM  JESATEIBHOCTH.
[IpenycmaTtpuBaer mnpuoOlIeHHe OOy4aromMXcss K POCCUHUCKUM  TPAAUIIMOHHBIM
JYXOBHBIM LIEHHOCTSIM, BKJIIOYas KYJIbTYpHbIE€ LEHHOCTH CBOEH STHUYECKOW TPYIIIHI,
NpaBUjaM M HOPMaM TOBEJICHHS B POCCHICKOM oOmiecTBe. Pe3ynbTaThl JOCTHXKEHUS
e, penieHusl 3aJad  BOCHHUTAHMS JaHbl B ¢GopMe 1eNeBbIX OPUEHTHPOB,
NPE/ICTaBJICHHBIX B BHJIe OOOOIIEHHOTO MOPTPEeTa BBIMYCKHHKA HAa YPOBHE CpPEIHETO
oOmiero oOpa3oBaHUsi W OTpaKeHbl B JIMYHOCTHBIX pe3yJbTaTax JaHHOM paboueit
POTPaMMBI.



MECTO YYEBHOT'O IIPEJMETA «bHOJIOT'US» B YYHEBHOM IIJIAHE

B cucreme cpennero obmero oOpazoBanust «buosnorus», nuzydaemas Ha 6a30BOM
YpOBHE, SBISETCS OOS3aTENbHBIM y4E€OHBIM MPEAMETOM, BXOJAIIMM B COCTaB
npeaIMeTHO oOpa3oBaTenbHON 00sacTu «EcTecTBeHHbIE HAyKW». YUeOHBIM TUIAHOM Ha
e€ m3yueHue oTBelneHO 68 ydeOHBIX YacoB, mo 1 ywacy B Hememo B 10 m 11 kmaccax
COOTBETCTBEHHO. [IperycMOTpeHHBIN NPU 3TOM pe3epB CBOOOJHOIO y4eOHOTO BpEMEHU
pEKOMEHyeTCs HCIIOJIb30BaTh Il TOBTOPEHUS U 3aKpeIUIeHHs MaTepuaia, a Takke
pednexcun.

IHJIAHUPYEMBIE PE3VYJIbTATbI OCBOEHHUSA YYEBHOI'O NPEIMETA
«BHOJIOT'USI» HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUSA

N3ydyenne OuosiorMd B CpeJHEH IIKOJE HAaNpaBJIEHO Ha JIOCTH)KEHHE
oOydJaImUMHCS  CIACAYIOMUX  JUYHOCTHBIX, METANpeIMETHBIX U  MPEIMETHBIX
Pe3yNbTaTOB OCBOCHUS YU€OHOTO IpeaMeTa.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJdbTaTOB OCBOEHUsA TmpeameTra «buomorus»
BBIICTICHBI  CIIEJYIOIIME COCTABJISIONIME: OCO3HAaHWE OOYYArOIIMMHUCS POCCUHCKOMN
FPaKIaHCKON MJIEHTUYHOCTHU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEICNICHUIO; HaJIM4Yhe MOTHUBALMM K OOY4YEHHIO OMOJIOTHH; IieJIEHAIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUN IJWYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPATUIINI pa3BUTHS OMOJIOTHYECKOTO 3HAHUS; TOTOBHOCTh M CIIOCOOHOCTH
00y4Jaroluxcsi PYKOBOJCTBOBATHCS B CBOEH JIEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, MPUCYIIUMH CHCTEME OHOJIOTHUYECKOTO O00pa30oBaHUs, HAJIUUNE
HKOJIOTHYECKOTO TMPABOCO3HAHUS, CIIOCOOHOCTH CTaBUThH IIEJIM U CTPOUTH >KU3HEHHBIE
TIJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUA IpeameTa «bHOJOTUS» JOCTUTaroTCs B
€AMHCTBE YUEOHOM 1 BOCITUTATEIBHOM AEATEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMHU
POCCUHMCKHMH  COLMOKYJIBTYPHBIMH, HCTOPUYECKUMHU UM  JTYXOBHO-HPABCTBEHHBIMHU
[EHHOCTSIMH, TIPUHATHIMH B OOIIECTBE TpaBWJIaMU ¢ HOPMaMH TIOBEICHUS U
CIOCOOCTBYIOT TpolieccaM CaMOTIO3HAHUSI, CAMOBOCTIMTAHUSI U CAMOPAa3BUTHS, Pa3BUTHS
BHYTPEHHEN MO3UIHUH JIMYHOCTH, NATPUOTHU3MA, YBAOXKEHHUSI K 3aKOHY M IPABOINOPAJIKY,
YeJIOBEKY Tpy/la M CTapilieMy MOKOJICHUI0, B3aUMHOTO YBaKEHUS, OEPEIKHOTO OTHOIIICHUS
K KyJbTYPHOMY HAaCJEOUI0O W TPAJULMSIM MHOTOHAIMOHAJIBHOIO Hapoaa Poccuiickoi
denepanuu, NPUPOJIE U OKPYKAOLIEH cpeie.

JIM4HOCTHBIE pPE3yNbTAaThl OCBOEHUS y4uyeOHOro mnpeameTa «buoNOrHsS» TOMKHBI
OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaIOIIHUXCS ~ PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JTHYHOCTH, CUCTEMOW IIEHHOCTHBIX OPUEHTAIIHIA,
MO3UTUBHBIX BHYTPEHHHX YOEXKJICHW, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACHIMPEHUE KXU3HEHHOTO OMbITa U OMNbITa JEATCTLHOCTH B
MPOLIECCE pealM3allii OCHOBHBIX HAITPABJICHUI BOCIHUTATEIIBHOW JEATEIBHOCTH, B TOM
YHUCJI€ B YACTH:

1. I'pask1aHCKOTO BOCIIUTAHUS:
— chOpMHUPOBAHHOCTh TPAXKIAHCKOW TMMO3UIMK OOYYalomIerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHAa POCCUICKOTO OOIIECTBA;



— OCO3HaHHE CBOUX KOHCTUTYLIMOHHBIX IpaB U OO0S3aHHOCTEH, yBakeHHE 3aKOHA U
IIPABOIOPSJIKA;

— TOTOBHOCTh K COBMECTHOW TBOPYECKOW MEATEIBHOCTH MPHU CO3AAHUU Y4EOHBIX
MPOEKTOB, PEIICHUU y4eOHBIX M MO3HABATENbHBIX 33]1a4, BBHITTOJIHEHUHA OMOJOTHYECKUX
AKCIIEPUMEHTOB;

— CIIOCOOHOCTH OMPEAENATh COOCTBEHHYIO MO3UIIMIO MO OTHOILICHUIO K SBJICHUSIM
COBPEMEHHOM XM3HU U OOBICHSATH €€

— YyMEHHE YYWUTHIBAaTh B CBOUX JCHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJCICTBUS JIOJEH C pa3HbIMH YOEKICHUSIMHU, KYIbTYPHBIMH IEHHOCTSMH U
COLMAJIBHBIM TIOJIOKEHUEM;

— TOTOBHOCTHh K COTPYJHUYECTBY B IPOIIECCE COBMECTHOI'O BBIMOJHEHUS Y4EOHBIX,
MTO3HABATENbHBIX U UCCIEAOBATENBCKUX

3a/1ay, YBaXXKUTEIbHOE OTHOIICHHE K MHEHHUIO OMIMOHEHTOB MPHU OOCY>KJIEHUHU CHOPHBIX
BOIPOCOB OHMOJIOTHYECKOTO COACPKAHUS;

— FOTOBHOCTH K TYMaHUTapPHOU U BOJIOHTEPCKON JEATETbHOCTH.

2. ITaTpnoTHYECKOTO BOCITUTAHHUS:

— c(hOpPMHUPOBAHHOCTH POCCUUCKOM TpakTaHCKON UIACHTUYHOCTH,

NaTPUOTH3MA, YBAXKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTHU niepen PoauHoii,
TOPJOCTH 3a CBOM KpaH, CBOIO

Ponuny, cBOM S3BIK M KyJBTYpPY, IPOLUIOE U HACTOSIIEE MHOIOHAIIMOHAIIBHOTO HApoAa
Poccuu;

— IIEHHOCTHOE OTHOILIEHHWE K MPUPOJHOMY HACIEIUI0 U MaMITHUKAM MPUPOJIbI;
JTIOCTHKEHUSIM Poccuu B Hayke, HICKYCCTBE,

CIIOPTE, TEXHOJIOTUSIX, TPYIE;

— CIHOCOOHOCTH OLIEHHMBATh BKJIAJ] POCCUUCKHX YYEHBIX B CTAaHOBJICHHE M Pa3BUTHE
OuoNoruy, MOHMMaHNE 3HAYCHUS OWOJOTUU B MO3HAHWM 3aKOHOB MPHUPOJBI, B KU3HU
YeJI0BeKa U

COBPEMEHHOTI'0 00IIIEeCTBA;

— ujeiHas yoexAEHHOCTh, TOTOBHOCTD K CTyKeHHt0 OTeYecTBY

U €ro 3allluTe, OTBETCTBEHHOCTh 3a €r0 CYIb0Y.

3. JlyXOBHO-HPaBCTBEHHOT'O BOCHIUTAHHS:

— OCO3HAaHME JYXOBHBIX [IEHHOCTEW POCCUICKOr0 HApOAa;

— c¢(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THUYECKOTO MMOBECHUS;

— CMOCOOHOCTH OIICHUBATh CUTYAIIUIO U TPUHUMATh OCO3HAHHbIC

pelIeHus, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI

Y LIEHHOCTH;

— OCO3HaHHE JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

— OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJUTEIISIM, CO3/ITaHHUIO

CEMbHU Ha OCHOBE OCO3HAHHOTO MPUHATHS LIEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBUU
¢ TpaauuusMu Hapo1oB Poccun.

4. DCTeTUYECKOTr0 BOCITUTAHUSA:

— ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIIOYAst SCTETUKY ObITa,

HAyYHOTO ¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

— MOHUMAaHUE SMOIIMOHATBLHOIO BO3/ICUCTBUSI )KUBOW MPUPOBI

e€ IICHHOCTH;

— FOTOBHOCTH K CAMOBBIPQ)KEHUIO B Pa3HbIX BUIaX UCKYCCTBA,

CTPEMJICHHUE NIPOSIBIIATH KAYECTBA TBOPUECKOW JIUYHOCTH.



S. @U3MYECKOro BOCIIUTAHUS:

— MOHUMAaHUE U pean3alus 310pOBOTo 1 0e301macHoro oopasa

KU3HU  (3I0pOBOE THUTaHUE, COONIOJIEHWE TUTMEHUYECKUX TPaBUI U  HOPM,
cOalaHCUPOBAHHBIN PEKUM 3aHITHI U OT/bIXA,

perymnsipHas ¢uznyeckas akTUBHOCTh), O€peKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIEHUSI K COOCTBEHHOMY (PU3HUECKOMY U IICUXUUECKOMY 310POBBIO;

— TOHMMAaHHME I[EHHOCTU MPaBWJI MHJMBUIYAIBHOTO M KOJUIEKTMBHOTO OE30MacCHOTO
MOBEJICHUS B CUTYaIIMSIX, YTPOKAIOIINX

3I0POBBIO U KU3HU JIIOAEH;

— OCO3HAHME MOCIEACTBUN U HENPUAITUE BPEAHBIX MPUBBIYEK

(yrmoTpebieHusI aKoToJIsl, HAPKOTHKOB, KYPEHUS).

6. TpyZ10BOro BOCIUTAHUS:

— FOTOBHOCTH K TPYY, OCO3HAHUE IIEHHOCTU MacTEepPCTBA, TPYA0IIO0HUE;

— TOTOBHOCTb K aKTUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLMAIBHOU
HAIPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,

BH1OJIOI' M. ba3oseiit ypoBenb. 10—11 knaccer 11

IJIAHUPOBATh U CAMOCTOSITENILHO BBIMOJHSTH TaKyIO JEATEIbHOCTD;

— WUHTEepeC K pa3iaudHbiM cdepaM MNpoPecCHOHATBLHON JAESITeNbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BHIOOP Oyayiel mpodeccuu U peann3oBbIBATh COOCTBEHHBIE
JKU3HCHHBIE TUIaHBI;

— TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPAa30BaHUIO Ha MPOTSKEHUU
BCEU JKU3HMU.

7. DKOJIOTUYECKOTO BOCITUTAHHS:

— JKOJIOTHYECKHU 11e7IeCO00pa3HOE OTHOIICHHE K MPHUPOJE KaK UCTOYHHKY >KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS;

— TMOBBIIIICHUE YPOBHS SKOJIOTHYECKON KYIbTYPBI: IPHOOPETCHHE

ONBITA MJIAHUPOBAHUS MOCTYIKOB U OLIEHKH UX BO3MOKHBIX

MOCJICICTBUH JJIs1 OKPYKAKOIIEH CPEbI;

— OCO3HaHUE II100aJIBLHOTO XapaKTepa SKOJIOTHIECKUX MPOOJIEM U IMyTel UX PEIICHHUS,
— CMOCOOHOCTH UCIOJIH30BATh MPUOOPETAEMBIC TIPU U3yUECHUU

OMOJIOTUM 3HAHWUSA U YMEHUS TPHU PEIICHUH MPOOJIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM
MPHUPOJIONOIE30BaHUEM (COOJIIO/ICHNE MPABUJ TOBEJACHUS B MPHUPOJIE, HAMPABICHHBIX
HAa COXPAaHEHHE PABHOBECHS B IKOCHCTEMAaX, OXpaHy BUJIOB, IKOCUCTEM, Orochepsl);

— AaKTUBHOE HENpPUATHE JECUCTBUM, INPUHOCALIMX BpPEI OKPYKAIOIIEH NPUPOIHON
cpelne, yMEHHE MPOTHO3UPOBATH HEOIATONPHUSTHBIE DKOJOTUYECKUE TOCIEICTBHS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPALIATh UX;

— HaJUYUE Pa3BUTOIO FKOJOTHYECKOTO MBIIIJIECHHUS, SKOJIOTUUECKON KYJIbTYpPhI, OIbITa
JIEATEILHOCTH JKOJIOTUYECKON HAMpaBICHHOCTH, YMEHUS PYKOBOICTBOBATHCS MMM B
[TI03HABATEIbHOM, KOMMYHUKATUBHON M COLIMATIBHOM MTPAKTUKE, TOTOBHOCTH K YYaCTHIO
B IIPAKTUYECKOM AEATEIBHOCTH SKOJIOTMYECKON HAIPABIEHHOCTH.

8. LleHHOCTH Hay4HOrO IO3HAHUSL:

— ¢(hOpMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAYKH W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBLTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B TIOJUKYJIBTYPHOM MHUPE;

— COBEpPILIEHCTBOBAHUE SA3bIKOBOM M YUTATEIBbCKON KYJIbTYPhI

KaK CpeJICTBA B3aUMOJICMCTBUS MEXK Y JIIOIbMHU U IIO3HAHUS MUPA;



— TMOHUMaHUe creluPUKUA OMOJIOTHH KaK HayKH, OCO3HaHUE e€ posid B (HOPMHUPOBAHUU
paIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO TPEACTABICHUS 00
OKPYXAaIOIIeM MHpE KaK O €AWHCTBE MPHUPOBI, YEJIOBEKAa W OOIIECTBA, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH U pelmeHuH MpoOJeM COXpaHEHUs MPUPOTHOTO
paBHOBECHS;

—  yYOSKIEHHOCTHP B 3HAYUMOCTH OHOJIOTMH JUIsl COBPEMEHHOHN IMBWIJIM3AINU:
oOecriedeHUs] HOBOTO YPOBHS Pa3BUTHUSI MEAMIMHBI, CO3/aHUS TEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pelaTh PeCypCHbIE MPOOJIEMBbl Pa3BUTHs YEIOBEUECTBA;
MOVCKA TyTel BBIXO/a U3 TII00aTbHBIX IKOJIOTHUECKUX TIPOOJIeM U

obecriedeHusl TIEpexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAlMOHAIBHOMY HCIOJIB30BAHUIO
IPUPOIHBIX PECYPCOB U (OPMUPOBAHHUIO HOBBIX CTaH/IAPTOB KU3HH,

— 3aMHTEPECOBAHHOCTbH B MOJYYECHUU OMOIOTHUYECKUX 3HAHUI B

IEeJSIX  TOBBIMICHUS OOIMIEH KyJNIbTYphl, E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH Kak
COCTaBHOM YacTH (DYHKIMOHAIBHOW I'PaMOTHOCTH OOydarommuxcs, GopMUpYyeMOU MpH
U3Y4YCHUH OMOJIOTHH,

— TIOHMMAHKE CYITHOCTH METOJIOB ITO3HAHMSI, UCIIOJb3YEMbIX B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTH MCITOJIB30BATh MOJTydaeMbie 3HAHUS JUIS aHAIM3a U OOBSICHEHUS SBICHUI
OKpYXAIOUIETO0 MHUpAa M TMPOUCXONAIUX B HEM H3MEHEHUW; yMEHHE JeaTh
000CHOBaHHbBIC 3aKIIIOUYEHHUS HAa OCHOBE HAyUYHBIX ()aKTOB M UMEIOIIMUXCS JTaHHBIX C
IEJTBIO TIOJTYYEHUS JJOCTOBEPHBIX BBIBOJIOB;

— CIOCOOHOCTh CAMOCTOSITENIbHO UCIOB30BaTh OMOIOTMUYECKUE 3HAHUS JIJISl PEIICHUs
npo0JieM B peabHbBIX JKU3HEHHBIX CUTYAIUsX;

— OCO3HAaHWE IIEHHOCTH HAyYHOH JeATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACSITCIIEHOCTh

WHANBUAYAJIbHO U B TPYIIIIE;

— TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO0 U caM000pa30BaHuUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHHWH MO OMOJIOTHMH B COOTBETCTBUH C YKU3HCHHBIMHU
notpeOHoCTsIMU. B mporecce JOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS
00ydJaromUMHUCS TPOTPAMMBI CPEJHETO OO0IIero oO0pa3oBaHHSA Yy OOYYarOITUXCS
COBEPIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, IIPEITOJIararonui
c(hopMUPOBAaHHOCTH:

— CaMOCO3HaHUS, BKIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE

OMOIIMOHANIBHOE  COCTOSIHHME, BUACTh  HANpaBICHUS  Pa3BUTUA  COOCTBEHHOM
AMOLIMOHANBHOMU c(ephl, ObITh YBEPEHHBIM B ce0€;

— caMOpEeTyJIUPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE

NPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBENIEHUE, CIIOCOOHOCThH aNanTHPOBATHCS K
HMOIMOHATBHBIM U3MECHEHHSIM | MPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

— BHYTpPEHHEH MOTHBAIIUH, BKIIFOYAIOIICH CTPEMIICHHE K IOCTHIKCHUIO TICJIH M YCIIEXY,
ONTUMH3M, HHUIIHATUBHOCTh, YMEHHE JIEHCTBOBATh, HCXO/SI M3 CBOMX BO3MOKHOCTEH;
— OMIIaTUW, BKJIIOYAIONMICH CIIOCOOHOCTh TOHHMATh SMOIMOHAILHOE COCTOSHUE
JIPYTHX, YYUTBIBATH €ro0 TPU OCYIICCTBICHUM KOMMYHHUKAIIMHA, CIOCOOHOCTh K
COUYYBCTBUIO U COTICPEIKUBAHUIO;

— COIMAJIbHBIX HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATH OTHOIICHHS C
JIPYTHMH JIFOJIbMH, 3a00THTHCSI, TPOSIBIISITH

WHTEPEC U pa3pemaTh KOHQIUKTHI.



METAINIPEJIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOSHUSI y4eOHOTO mpeameTa «bronorusy BKIFOYArOT:
3HaYUMBIC JJIs1 (DOPMHUPOBAHUS MHPOBO33PEHUS OOYYAIONIUXCS MEKIUCIUTLTNHAPHBIC
(MeXTpeaMEeTHbIC) OOIICHAYYHbIC TOHSATHS, OTPAXKAIOIIME IEIOCTHOCTh HAyYHOH
KapTHHBI MHUpa U CIenu(UKYy METOJOB TO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaXx (BEIIECTBO, SHEPTHS, SBIICHUE,

nporiecc, CHUCTeMa, HAay4HbIH (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, HCCIICIOBaHKE, HAOIIOCHHE, U3MEPEHUE, IKCTICPUMEHT U JIp.); YHUBEPCATbHBIC
yueOHbIE EHCTBUS

(mo3HaBaTeNbHbIE, KOMMYHHUKATHUBHBIE, pErysTUBHBIC), oOecrieunBaroime
dbopmupoBanre (YHKIMOHAIBHOW TPAaMOTHOCTH U  COIHUAIBHOW KOMIIETCHIIMH
00y4Jaromuxcs; CIIOCOOHOCTH 00y4aroImuxcs HCIIOJIb30BAaTh OCBOCHHBIE

MEXTUCHUIIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS W YyHHUBEpCAJIbHBIE YyueOHBbIE
JIEHCTBHS B TTIO3HABATEIFHON M COLMAJIBHON MTPAKTHKE.

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOSHHUS MPOTPAMMBI CPEIHETO

oOuiero oOpa3zoBaHus AOHKHBI OTPAXkKaTh:

OBnajieHrue YyHUBEPCATbHBIMUA YIYCOHBIMH TO3HABATEIbHBIMU

NEUCTBUIMU:

1) 6a3oBBIC JJOTUUYECKHUE ACHUCTBUS:

— CaMOCTOSITETLHO (POPMYIMPOBATH U aKTyaJU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

— WCIIOJIb30BaTh MTPH OCBOCHUH 3HAHUH MPHUEMBI IOTHYECKOTO

MBIIICHUS (aHAlIU3a, CHHTE3a, CPAaBHEHUS, KIacCu(uKaiuu,

0000111eHUS ), pACKPBIBATH CMBIC]T OMOJIOTUYECKHUX MTOHATUN

(BBIIETATH UX XapaKTEPHBIC MPU3HAKH, YCTAHABIMBAThH CBSI3U

C APYTUMU NOHSTUSAMH);

— OMpenensaTh UeTu AeATeIbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUH UX JOCTHKEHUS,
COOTHOCHUTD PE3yJIbTaThl ACATEIBHOCTH C TTOCTABJIICHHBIMU 1IEJISIMU;

— WCTIOJIb30BaTh OMOJIOTHYECKUE TIOHATHUS ISl 0ObsICHEHUS (PAKTOB W SBJICHUN KUBOU
MIPUPO/IBI;

— CTPOUTH JIOTMUECKUE PACCYXICHUs (MHAYKTUBHBIC, NETYKTUBHBIC, MO AHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH UM TIPOTHUBOPEUYMS B PacCMaTPUBAEMbBIX SIBJICHUSX,
(bopMyITHPOBATh BBIBOJIBI M 3aKITFOUCHHS;

— MPUMEHSTh CXEMHO-MO/ICNIbHBIC CPEACTBA JIsl TIPEICTABICHUS

CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJTOTHUYECKUX OOBEKTaX, a TAKKE
MPOTHBOPEUH PA3HOTO POJIa, BBIABICHHBIX B Pa3IWYHBIX HMH(POPMAIIMOHHBIX
HCTOYHUKAX;

— pa3pabaThIBaTh MJIAH pEIICHUs MPOOJIEMBI ¢ yUETOM aHaTU3a

MMEIOIINXCSI MAaTEpUAIbHBIX U HEMaTEepUaJIbHBIX PECYPCOB;

— BHOCHUTh KOPPEKTHUBBI B JE€ATEIbHOCTh, OILICHUBATH COOTBETCTBHE pE3YyJIbTATOB
[eJISIM, OTICHUBATh PUCKH TIOCIIC/ICTBHUI NESITEIHHOCTH;

— KOOPJIMHUPOBATH U BBIMIOJHATH PA0OTy B YCIOBUSX PEaIbHOTO, BUPTYaJbHOTO U
KOMOWMHHUPOBAHHOTO B3aUMO/JICHCTBUS;

— pa3BUBaTh KPEaTUBHOE MBIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIeM;

2) 6a30BbIC UCCIIEOBATEIBCKUE TCUCTBUSA:

— BIIQJICTh HABBIKAMU Y4EOHO-UCCIIEIOBATEIHCKON U TPOCKTHON



NeSITeIbHOCTH, HAaBBIKAMU pa3pelieHus mpobieM; o0iagaTb CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOIOB PEIICHUS MPAaKTUYECKUX 3ajad,
NPUMEHEHHIO Pa3IMYHbIX METOAO0B MTO3HAHWS;

— HCHOJIB30BaTh PA3INYHbIE BUJIbI JEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS, €TO0
UHTEpIpEeTaLIH, TPeOOPa30BaHUIO U IPUMEHEHUIO B yUYEOHBIX CUTYalLlUsAX, B TOM YHUCIIE
IIPY CO3/IaHUU YIEOHBIX M COIIMATBHBIX MPOCKTOB;

— (¢opMHpoBaTh Hay4yHBI TUI MBIIUIEHHUS, BJIAJETh HAYYHOH TEPMHHOJIOTHEH,
KJIFOYEBBIMU MOHATHSAMHI U METOJIaMH;

— CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTENbHOMN J€ATEIbHOCTU
Y J)KU3HEHHBIX CUTYallHsX;

— BBISIBJIATh NPUYHMHHO-CJIEICTBEHHBIE CBSI3U U aKTyalIM3UpOBaTh 3a]ady, BbIIBUraTh
TUINOTE3y €€ peleHus, HaXOAUTh apTyMEHTHI 7S J0Ka3aTeIbCTBA CBOUX YTBEPKICHUMH,
3aJ1aBaTh

napaMeTpbl U KpUTEPUU PELICHNUS;

— aHaJIM3MpOBATh IOJIYYEHHBIE B XOJI€ PEIICHUs 3aJauyd pPe3yJbTaTbl, KPUTHUYECKU
OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3HPOBATh N3MEHEHUE B HOBBIX YCIOBHSX;

— JIaBaTh OIICHKY HOBBIM CHTYAIIHSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

— OCYIIECTBJIATH LI€JCHANPABICHHBIA MTOUCK MEPEeHOca CPEICTB U CIIOCOO0B IEHCTBUS
B IPO(eCCUOHAIIBHYIO CpeNYy;

— yYMeTh TMEpPEHOCUTh 3HAHWSA B TIO3HABATEIBHYI0O M TPAKTHYECKYIO 0O0JacTu
KHU3HEAEATEIbHOCTH;

— YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JacTel;

— BBIJIBUTaTh HOBBIC WJICH, MPEAarath OPUTHHAIBHBIC MOIX0/bl U PEIICHUS; CTABUTD
npo0OJIeMBI U 331a4H, JOMYCKAIOIUE albTepHATUBHBIE PEIICHMUS;

3) neticTBHs 0 paboTe ¢ HHPOPMAITUEH:

— OPUEHTHPOBATHCA B PA3IMYHBIX HCTOYHUKAX WH(OPMAIIH

(Tekcte yueOHOro mOCOOMS, HAyYHO-TIONMYJIAPHOM JHUTEpaType, OHOJOTHYECKUX
CIIOBapsX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B VHTepHeTe),
aHAJTM3UPOBATh MHPOPMALIMIO PA3IMYHBIX BHAOB U (POPM IMpenCTaBICHUS, KPUTUUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

— (hopMyIMpOBaTh 3aMPOCH U PUMEHSITh Pa3TMYHBIC METObI

pHU TIOWCKE U 0TOOpe Ouonorndeckord MHGOPMAIUU, HEOOXOAUMOM I BHITIOJTHEHUS
y4eOHBIX 3a]1a4;

— mpuoOperaTh  ONBIT  HCIOJB30BaHUS  HMH()OPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPLICHCTBOBATh KYJbTYpPy AaKTHBHOTO HCIIOJIBb30BAHUS DPA3JINYHBIX
MIOUCKOBBIX CHCTEM;

— CaMOCTOSATEIbHO BBIOMPATh ONTHUMAJIbHYIO (POpPMY MpEeACTaBICHUS OHUOIOrMYECKOn
uH(popmanuu (cxembl, rpaduKH, JUarpaMMbl, TaOJIUILIbI, PUCYHKH U JIp.);

— HCIIOJIb30BATh HAYYHBIM S3BIK B KaU€CTBE CPEJACTBA MpH paboTe ¢ OMOIOTHYECKON
uHpOpMaIMen: TPUMEHATh XUMUYECKHE,

bu3MYecKue W MaTeMaTHMYeCKue 3HaKh U CHUMBOJBL, (opMmynbl, abOpeBHaTypy,
HOMEHKJIATYypY, MCHOIB30BaTh U MPEOOPa30BBIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HarJISITHOCTH;

— BJIQJICTh HABBIKAMHU PACIIO3HABAHMS U 3alTUTHl HHPOPMAIINH,

MH(OPMALIMOHHOM 0€30MaCHOCTH JTUYHOCTH.

OBnaneHne yHUBEpCaTbHBIMU KOMMYHHUKATHBHBIMU JICHCTBUSMU:

1) obienue:



— OCYILECTBIATh KOMMYHHUKAllMd BO BCeX cdepax KHM3HHM; aKTHBHO Yy4aCTBOBAaThb B
JMAJIOTe WU TUCKYCCHUH T10 CYLIECTBY

oOcyxzaeMoil TeMbl (yMEHHME 3a/laBaTb BOIPOCHI, BBICKA3bIBATH  CYKICHHS
OTHOCHUTEJIBHO BBINIOJHEHUS IIPEeIaraeMom 3a-
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JTa4M, YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTb MMO3ULIUN

JPYTUX Y4aCTHUKOB IMAJI0ra WIHM JUCKYCCUN);

— pacrno3HaBaTh HeBepOalbHbIE CPEJICTBA OOLIEHHS, TOHUMAaTh 3HAUEHUE COLUATIbHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHMSI KOH(IMKTHBIX CUTYallUi; YMETh CMST4aTh
KOH(JIMKTBI U BECTU MIEPETOBOPHI;

— BIAJETh pa3IMYHBIMU croco0amMu OOIIEHHS M B3aMMOAEWCTBUS; IOHUMATh
HaMepeHUs JAPYrux JIOAeH, MPOsSBIATh YBAXUTEIbHOE OTHOIIEHUE K COOECeHUKY U B
KOPpPEKTHOM (hopme (pOopMyIUpOBATH CBOU BO3PAKEHMUS;

— Pa3BEPHYTO M JOTMYHO M3J1araTh CBOK TOYKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

2) coBMECTHas AESITENbHOCTb:

— MOHUMATh U MCIOJIb30BaTh NPEUMYIIECTBA KOMaHIHON M MHAWBUAYAIbHONU pabOTHI
IpU peleHu OnoIorndeckoi mpodieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHUS
IPYMNIOBBIX (OPM B3aUMOJCHCTBUS ITPU pellIeHNH yueOHOH 3a1auu;

— BBIOMpATh TEMATUKY M METO/IbI COBMECTHBIX JEUCTBUM, C yUETOM OOLIMX MHTEPECOB
Y BO3MOKHOCTEHN Ka)10r0 WIEHA KOJIEKTHUBA;

— NIPUHUMATH 1I€JIb COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATH

U KOOPAWMHUPOBATH JIEUCTBHS MO €€ JOCTUIKECHHIO: COCTABJIATh IUIaH JCHCTBUU,
pacnpenensTb pojid ¢ Y4YETOM MHEHHUHM YYaCTHHKOB, OOCYXJaTb pe3ylbTaThl
COBMECTHOM paloTBHI;

— OLIEHMBATh KAauyeCTBO CBOETO BKJIaJa M BKJIAJa Ka)JOI0 Y4YaCTHMKAa KOMaHAbl B
oOumii pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

— IpeajiaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJAEH C MO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

— OCYILECTBIISATh MO3UTUBHOE CTPATETHYECKOE MOBEJCHUE B PA3JIMUYHBIX CHUTYaIHsX,
IPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHUe, ObITh MHUIIMATUBHBIM.

OBnaseHNe YHUBEPCAIbHBIMU PETYJIATHBHBIMU AEHCTBUAMMU:

1) camoopranuzanus:

— HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS AJIsl BBISBICHHUS MPOOJIEeM M MX pelleHUs B
KU3HEHHBIX U yYEOHBIX CUTYAIUIX;

— BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 11€JIeBble U CMBICIOBBIC YCTAHOBKH B
CBOMX JIEUCTBUSIX U MOCTYIKAX MO OTHOIICHHIO K )KMBOW MPUPOJIE, CBOEMY 3/I0POBBIO U
3/I0POBbIO OKPYKAIOIIHX;

— CaMOCTOATEIBHO OCYILIECTBJIATh I103HABATEJIbHYIO JESATEIBHOCTh, BBISBIISATH
npoOnemMbl, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTeNbHOU
NESTENBHOCTH M )KU3HEHHBIX CUTYalUsIX;

— CaMOCTOATEJIBHO COCTABJIATH IUIAH PEIICHHs] MPOOIEMBI C Y4ETOM HMEIOLIUXCA
pECypCcOB, COOCTBEHHBIX BO3MOXKHOCTEHN M MPEIOYTECHUH;

— JIaBaTh OIICHKY HOBBIM CUTYallUsM;

— pacHMpATh paMKU y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX

IIPEATIOYTECHUH;



— JenaTh OCO3HAaHHBIA BBIOOp, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTh 3a
pellIeHuE;

— OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

— cnoco0cTBOBaTh (POPMHUPOBAHUIO U HPOSBICHUIO IIUPOKOW 3PYAMLIMU B PAa3HBIX
o0nacTsAX 3HAaHUM, IOCTOSHHO IIOBBIIIATh CBOW OOpPa30BaTENbHBI W KYyJIbTYpPHBIN
YPOBEHB;

2) CaMOKOHTPOJIb!

— JlaBaTh OLEHKY HOBBIM CHUTyalusIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

— BJIQJIETh HAaBBIKAMM I103HABATENIbHON pediekcun Kak OCO3HAHHSA COBEPILAEMBIX
JENCTBUI U MBICIUTENBHBIX ITPOLIECCOB,

UX pe3yslbTaTOB M OCHOBAaHUM; HCHOJb30BaThb HPUEMBI pediaexkcuu Uisl OLEHKU
CUTYalllH, BEIOOpA BEPHOT'O PEILICHUS;

— YMETH OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHUS 110 UX CHUKEHHUIO;
— IIPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX IIPU aHAIU3E PE3YJIBTATOB AESATEIBHOCTH;
3) npussTHE C€0S U IPYTUX:

— NPUHUMATH ceOs, MOHMMAasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

— NIPUHUMATh MOTHUBBI U apTyMEHTHI APYTUX IPU aHAIU3E PE3YJIBTATOB AEITEIBHOCTH;
— IpU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKY;

— pa3BHUBaTh CIOCOOHOCTh NOHUMATh MUP C MO3UIMH JIPYroro

4eJI0BEKa

NPEAMETHBIE PE3YJIBTATBI (10-11 kaaccs)

[IpenmetHbie pe3ynbTathl ocBoeHUs nporpammbel COO no Ouoniornu Ha 0a30BOM
YpOBHE BKIIIOUAIOT creuupuueckue g ydeOHoro mnpeamera «buonorus» HaydHble
3HAHUS, YMEHHMs U CHocoObl JEHCTBMM IO OCBOEHHUIO, MHTEpHpEeTaluu U
npeoOpa30BaHMIO 3HAHUM, BUBI IEATEIBHOCTH IO MOJIYYEHUIO0 HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B pa3IMYHBIX Y4YEOHBIX CHUTyallUsAX, a TaKXKe B pealbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C Ouoiorueil. B mnporpamme mnpeamerHsie
pe3yJbTaThl IPEACTABICHBI 110 TO1aM 00yUeHUSI.

IMPEAMETHBIE PE3YJIBTATBI 10 KIIACCAM:

10 KJTIACC

[IpenmeTHble pe3yibTaThl OCBOCHHs y4deOHOro mnpeamera «buonorus» mOIKHBI
OTpaxarb:

1) chopMupoBaHHOCTH 3HAHUHN O MECTE U POJIU OMOJIOTUH B

CHCTEME Hay4yHOI'o 3HaHHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOI
€CTECTBEHHO-HAyYHOM KapTHMHbBl MHpa W HAy4yHOTO MHUPOBO33PEHHS; O BKIAJE
POCCUNCKHUX U 3apyOeKHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE OMOI0TUM; ()YHKITMOHAITHHOM
IpPaMOTHOCTH YeJIOBEKa sl pelIeHUs )KU3HEHHBIX 3a/1a4;

2) yMEHHE PacKphIBaTh COACPKaHNE OMOIOTMUECKUX TEPMHUHOB U MOHATUMN: KHU3Hb,
KJIETKa, OpraHu3M; MeTabonmn3M (0OMEH BEIIECTB U MPEBPAIllEHUE dHEPTHH), TOMEOCTa3
(camoperynsiius), ypoBHEBast OpraHU3alMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE

(penpoaykuus), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U Pa3BUTHUE;

3) yMmeHue wu3Naratb OHOJOTHYECKHME TEOpHH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IEHTpaJIbHas 10rMa MOJIEKYJIsipHON Ononorun), 3akousl (I. Mennens, T.
Moprana, H. U. BaBuioBa) u ydyenust (0 LIEHTpax MHOT000pa3usi U MPOUCXOKICHUS
KynbTypHbIX pacteHuid H. M. BaBuiioBa), onpeaensiTe rpaHULbl UX NPUMEHUMOCTH K
YKUBBIM CHCTEMAM;



4) yMeHue BIaJieTh METOIaMU HAYYHOT'O TI03HAaHUS B OMOJIOTUU:

HaOJIOCHNE U ONTUCAHME KUBBIX CUCTEM, MTPOLIECCOB U SIBICHUN;

OpraHu3anvs © TPOBEACHHWE OHOJOTHYECKOTO OKCIIEPHUMEHTA, BBIIBIKCHHE
TUIIOTE3bl; BBISBICHUE 3aBHCHUMOCTH MEX]Y UCCIEIYyEMbIMH BEIMYMHAMH, OOBSICHEHUE
NOJYYEHHBIX PE3yJbTaTOB, MCIOJIb30BAHHBIX HAYUHBIX IMOHSTHUN, TEOPUH U 3aKOHOB;
yMEHHE

JieJ1aTh BBIBOJBI HA OCHOBAHUU MOTYYEHHBIX PE3YyJIbTATOB,;

5) yMeHHe BBIAEIATH CYIIECTBEHHBbIE NPU3HAKM BHPYCOB, KIETOK IPOKApUOT U
9YKapHOT; OJHOKIETOYHBIX H MHOTOKJIETOUHBIX

OpraHU3MOB; OCOOEHHOCTH IPOLECCOB: OOMEHa BELIECTB U MPEBPAIICHUS SHEPTUU
B KJeTKe, ()OTOCUHTE3a, IUIACTUYECKOI'O0 M JHEPreTHYecKoro OoOMeHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJOTBOPEHMSI, PAa3MHOXKEHUS, WHIUBUAYAIbHOIO pa3BUTHUS
opraHusma (OHTOTEHE3);

6) yMeHHe IPUMEHSTh [0JTy4YeHHbIE 3HAHUS JIJIs1 OObSICHEHUS

OMOJIOTHYECKUX IMPOLIECCOB U SBICHUM, JUIsI IPUHATUS MPAKTUUECKUX PELICHUN B
TIOBCETHEBHOM KM3HHU C IENIbI0 00€CTIeYeHUsT 0€301MacHOCTH CBOETO 3/I0POBBS M 37I0POBbS
OKpPY)KaIOIUX JIFOJCH, COONIOCHNSI HOPM TPAMOTHOTO TIOBEJCHHS B OKpYXKaromiei
OPUPOJHON  cpele; IMOHMMaHUWE HEOOXOAMMOCTH  MCIIOJIb30BAHUS  JTOCTHIKEHHUU
COBpPEMEHHOM OHMOJIOTUU M OMOTEXHOJIOTHH I PallMOHAILHOTO ITPUPOIOTIOIb30BAHNUS;

7) yMEHHE pemiaTh AIeMEHTapHbIC TEHETHUECKUE 314 Ha MOHO- M JUTHOPHUIHOE
CKpeLlMBaHUe, CIEMJICHHOE HacCleJOBaHUEe; COCTAaBJIATh CXEMbl MOHOTUOPUIAHOIO
CKpeILLMBaHU JUIs IpeIcKa3aHusl HaclIeJOBaHMsI IPU3HAKOB Y OPTaHU3MOB;

8) yMeHHE BBINOJNHATH JIA0OpAaTOpHbIE M TMPAKTHYECKHE paboThl, COONIOAATH
IpaBWiIa MpH paboTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYAOBAHUEM;

9) yMeHHe KpUTHUECKH OLEHMBAThb M HMHTEPIPETHPOBATh HH(POPMALUIO
OMOJIOTHYECKOTO COJEpPKaHMs, BKIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUSA U3 Pa3IUYHBIX
uctoyHukoB (CMU, Hay4yHO-OMyJsipHbIE  MaTepHalibl); 3TUYECKUE  ACIHEKThI
COBPEMEHHBIX UCCIIEJOBAHUN B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUH;

10) ymenue co3gaBaTh COOCTBEHHBIE MMCHbMEHHBIC U YCTHBIC
coob1ieHus, 0000mas OHoJOornyecKyr0o MHGOPMALMIO M3 HECKOJBKHUX HCTOYHUKOB,
IPaMOTHO HCIOJIb30BaTh MOHSATHIHBIN anmapat OHOIoTHA

11 KJIACC

[lpenmeTHBIE pe3ynbTaThl OCBOCHUS ydeOHOro mpeameTa «bHONOTHS» TOMKHBI
OTpaXkaTh:

1) chopMupoBaHHOCTH 3HAHUI O MECTE€ U POJH OMOJOTHH B CHCTEME HAYYHOI'O 3HAHUS
€CTeCTBEHHBIX HAyK, B (POPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa W HAyYHOTO MHPOBO33PCHHUS; O BKJIAJE POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
OUOJIOTOB B pa3BUTHE OHOJOTHM; (PYHKIMOHAIBPHOW TPAaMOTHOCTH YeNOBEKa s
peleHus )KU3HEHHBIX 33/1a4;

2) yMeHHE pacKpbIBaTh COJCpKaHHE OMOJIOTHYECKUX TEPMHHOB U TIOHITHHA: BUI,
HOMyNsAluUs, TeHO(OHA, HBOMIOLMS, JBIXKYHIHME CHWIBl  ((PaKTOpbl) SBOJIOLNH,
NPUCTIOCOOJICHHOCTh ~ OPTaHM3MOB, BHI000pa3oBaHME, HKOJOTUYECKHE  (PaKTOPH,
IKOCUCTEMA, TPOJYICHTHI, KOHCYMEHTBI, PEAYICHTHI, IETIH MUTAHHs, JKOJIOTHUYECKast
nipamuia, OuoreoreHos3, ouocdepa;

3) ymeHue uznaratb OMOJOrMYecKue Teopuu (dBostonMoHHas teopuss Y. [lapBuHa,
CHUHTETUYECKass TEOpHUS DBOJIOLIMHK), 3aKOHbBI W 3aKOHOMEPHOCTH (3apOABIIIEBOTO



cxoactBa K. M. bapa, yepegoBanus riiaBHbIX HampaBieHUN U myTed sBosronuu A. H.
CeBeprioBa, yuenusi o Omocepe B. M. Bepuaackoro), ompenensts TpaHHIBl WX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

4) ymeHue BIaJeTh METOJAaMHU HAY4YHOTO TO3HAHUS B OHOJOTMU: HAOIIOJIEHUE U
OMHMCAHHUE >KUBBIX CHUCTEM, TPOIECCOB M SBICHUMN; OpraHu3anus M TPOBEJICHUE
OMOJIOTMYECKOTO JKCIEPUMEHTA, BBIJIBUKEHUE THUIOTE3bl; BBISIBICHHE 3aBHCHUMOCTH
MEXAY HCCIEAyeMbIMH BEIMYMHAMHU, OOBSICHEHUE TOJNYYEHHBIX pe3yIbTaToB,
MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUI U 3aKOHOB; YMEHUE

JIeNaTh BHIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3YNIbTATOB;

5) yMeHHE BBIAENATH CYIIECTBEHHbIE MNPU3HAKU CTPOEHUS OMOJOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIMI, NPOAYLIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIIEHO30B U
HKOCUCTEM; OCOOCHHOCTH

IPOLIECCOB: HACIEACTBEHHOM M3MEHUNBOCTH, €CTECTBEHHOTO 0TOOpa, BU1000pa30BaHusl,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB, JIEHCTBUSA HKOJIOTHUECKUX (PaKTOPOB HAa OPraHU3MBI,
MEPEHOCa BEIIECTB M TOTOKAa SHEPIMH B SKOCHUCTEMAX, aHTPOINOTECHHBIX HM3MEHEHHUH B
HKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB U OMOT€OXMMUYECKUX IUKIOB B
ouocdepe;

6) yMeHHUE IPUMEHSTh MOJIyYCHHbIE 3HAHUS I OOBSICHEHUS! OMOJIOTMYECKUX TTPOIIECCOB
U SIBIICHUM, NI TPUHITHS MPAKTHYECKUX PEHICHUH B TMOBCEIHEBHOW KU3HU C IEIBIO
oOecrieyeHnsi 0€30MAaCHOCTH CBOErO 370pOBbS M 3J0POBbSl OKPYKAIOIIMUX JIIOJIEH,
cOONIOZICHUST HOPM TPaMOTHOTO TIOBEJEHUS B OKpYXKAloUlel MNpUpOIHON cpelne;
MOHMMAaHHE HEOOXOIMMOCTU MCIIONb30BAHUS JIOCTHXKEHUN COBPEMEHHOUW OMONIOTHH st
paIOHAIBLHOTO MPUPOIOTOIb30BAHUS;

7) yMeHue peniath 3JIeMEHTapHble OMOJIOTHYECKUE 3aaU, COCTABIATh CXEMBI IIEPEHOCA
BEIIECTB M SHEPTHH B SKOCHUCTEMax (ILIeTH MUTaHUs);

8) yMeHue BBITIONHATH JTA0OPATOPHBIEC U MPaKTUYECKUEe paboThl, COOMI0IATh IPABIIIA TIPU
pabore ¢ y4eOHbIM U J1a0OpaTOPHBIM 000PYIOBAHUEM;

9) yMeHue KPUTHUECKH OIICHUBATh U MHTEPIIPETUPOBATH HHPOPMAIIUIO OMOIOTUYECKOTO
coJiep KaHMsl, BKIIOYAIOIYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3NMMUHBIX UCTOYHHKOB (CMU,
HAy4YHO-TIONYJIIPHBIE ~ MaTepHalibl); paccMaTpuUBaTh IJIOOAJbHBIE  SKOJOTUYECKUE
npo0JieMbl COBPEMEHHOCTH, (OPMUPOBATh IO OTHOLIEHHWIO K HUM COOCTBEHHYIO
HO3ULUIO;

10) ymeHue co3gaBaTh COOCTBEHHBIE MMCHbMEHHBIC U YCTHBIC

coobiieHus, 0000mas OuoJornyecKkyro MHGOPMALMI0 M3 HECKOJBKUX HCTOYHUKOB,
I'PaMOTHO MCIOJIb30BAaTh MOHATUHHBIN armapaT OMOIOTHH.



COJAEPKAHUE YYEBHOI'O TIPEIMETA «BHOJIOT'US»

10 KJIACC
1 4 B HEexemo, Beero 34 4, u3 HUX 1 4 — pe3epBHOE BpeMs
Tema 1. buoJsiorusi Kak Hayka (2 4)

buonorust kak Hayka. CBsi3b OHOJOTMH C OOIIECTBEHHBIMU, TEXHUUYECKUMHU H
JPYTMMH €CTECTBEHHBIMU HayKaMu, (puiocopuel, 3STUKOW, ICTETUKON U mpaBoM. Poib
Oouonoru B (OPMUPOBAHUM COBPEMEHHOW Hay4dyHOW KapTuHbl Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

MeToapl MO3HAHMS JKUBOW MpHUPoAbl (HAOMIOJIEHUE, SKCIEPUMEHT, OIMCaHUE,
U3MEpeHue, KiaccuuKalus, MoJeIUpOBaHNe, CTaTUCTUYECKast 00paboTKa TaHHBIX).
JleMoHCTpanHu:

Hopmpemuwi: Y. [lapsun, I'. Menaens, H. K. Konsuos, /Ix. Yorcon u @. Kpuk.
Tabnuyst u cxemvl: «MeTOAbl TO3HAHUS KUBOU MPUPOIBD.

JlaGopaTopHble M MpaKTHYEeCKHE PadOTHI:

Ilpaxmuueckas paboma Ne 1. «Vcrionb3oBaHWe Pa3IHYHBIX METOJOB MPH U3YUCHHUH
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucremMbl U uX opranusanus (1 4)

Kusble cuctemsl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTINYHE JKUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOIBI.

CpoifcTBa OuocucTeM U HX pa3HooOpasue. YPOBHU OpraHu3aluid OUOCHUCTEM:
MOJIEKYJISIPHBIN, OPraHOWIHO-KJIETOYHBbIN, OPraHW3MEHHBIN, MOIYJISALIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOreoLeHOTHYECKHIT), OMOC(epHBIil.

JdeMoHcTpauum:

Tabnuysr u cxemvl: «OCHOBHBIE IPU3HAKHU )KU3HN», « Y pPOBHU

OpraHu3aluu )KUBOU MPUPOIBD».

Obopyoosanue: moaens monekyisl JJTHK.

Tema 3. XuMu4ecKuii COCTAB U CTPOeHHE KJIETKH (8 1)

XUMHYECKANA  COCTaB  KIETKHM. XHUMHUYECKHE JJIEMEHThl:  MaKpOAJIEMEHTHI,
MUKpO3JieMeHThl. Bosia 1 MuHepanbHbIE BELIECTBA.

@DyHKIMM BOJBI U MUHEPAJIBHBIX BELIECTB B KieTke. [lonnepxaHne ocMOTHUECKOTO
OanaHca.

benku. CoctaB M cTpoeHHe O€NKOB. AMHUHOKHCIOTBI — MOHOMEpHI OENKOB.
He3amenumble M 3aMEHUMBIE AMUHOKHUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YpPOBHHU
CTPYKTYpPBI O€JIKOBOI MOJIEKYJIbI (I€pBUYHAs, BTOPUYHAS, TPETUYHAS U YETBEPTHYHAS
CTPYKTypa). XuMu4ecKkue cBoiicTBa 0enkoB. buonoruueckue
byHKINK OETTKOB.

depmentsl — Ouonoruueckue katanuzatopbsl. CTpoeHue (epmeHTa: aKTHBHBIN
HeHTp, cydctpaTHas cnenupuyHocTb. Kodhepmentrl. Butamunsl. Otinnuus pepMeHToB
OT HEOPraHUYECKUX KATAIU3aTOPOB.

VYrneBonbl: MOHOCAXapuabl (TIII0K03a, prudo3a 1 Je30KCHpru003a),
aucaxapuibl (caxaposa, JaKTo3a) U Mojaucaxapuisl (Kpaxmali, TJIMKOIeH, LEJI0I03a).
buonorudeckue QyHKIIMN YTrIIeBOOB.



Jlunuaer: TpurMnepubl, Gochoaunuabl, crepouasl. I uapodunsHO-THAPOGHOOHBIE
cBoiictBa. buonormueckue ¢yakmun aumuaoB. CpaBHEHHE YIJIEBOJIOB, OEIKOB U
JUTIUI0B KaK UCTOYHUKOB SHEPTHH.

Hyxneunosbie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX
kucioT. Ctpoenne u pynknuu [JHK. Crpoenne n pynknuun PHK. Bugsr PHK. AT®:
CTpOEHUE U (PYHKIIHH.

[{uronoruss — Hayka o kierke. Kierounas Teopust — npumep
B3aMMO/ICHCTBUS UeH 1 (PaKkTOB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHHUs KIETKH.

Knerka kak nemocTtHas xuBas cucreMa. OOuiMe NpU3HAKU KIETOK: 3aMKHYTas
HapyxHasi memOpaHna, monekynsl JJHK kak renermdeckuil ammapaT, cucreMa CHUHTE3a
Oenka.

Tunel KIETOK: dyKapHoTHYecKas U Tpokapuotuieckas. OCoOOEHHOCTH CTPOEHUS
npokapuotrueckoil kietku. Kiierounas crenka Oakrepuit. CTpoeHue 3yKapuOTHUYECKOM
kJeTkd. OCHOBHBIC OTIIMYUS PACTUTEIHHON, )KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAs CTEHKA,

[JIMKOKAJIMKC, UX QyHKuuu. [lnasmatuueckas memOpana, eé

cBoiictBa u ¢yHkuuu. [{utonnasma u e€ opranouabl. OgHOMEMOpPAHHBIE OPraHOMIbI
kietku: JIIC, anmapar T'onbmxu, nuzocoMsl. [1onyaBTOHOMHBIE OPraHOWbBI KIIETKH:
MUTOXOHJIpUH, TiacTuabl. [IpoucxoxaeHne MUTOXOHAPHUM U TuiacTua. Buasl miuactu.
HememOpaHHbBIe OpraHOUIBI KIETKU: PUOOCOMBI,

KJIETOYHBINA LIEHTP, HEHTPUOJIU, PECHUUKH, KTYTUKU. DYyHKINUN

OpraHOUIOB KJIETKH. BKitoueHus.

Snpo — perynaropHslil neHTp KiIeTku. CTpoeHue sapa:

aqepHasi 000JI0UKa, KapuoIUia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIeCcTB B KIIETKE.

JlemMoHCTpaum:

llopmpemuwvi: A. Jleenryk, P. T'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, J[x.
Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

JAuarpammbl: «PacripeneneHrie XHMHYECKUX DJJIEMEHTOB B HEXKHUBOW IIPUPOJAEY,
«Pacnpenenenne XuMHYECKUX PJIEMEHTOB B )KUBOW MPUPOJIEN.

Tabauywvl u cxemor: «llepruonuueckas Tabiuia XUMHUUECKUX

DIIEMEHTOBY», «CTpOeHHE MOJIEKYIbI BO/Ib», «brocunTes 6enkay, « CTpoeHHe MOJIEKYIIbI
oenka», «Crtpoenue Qepmenrta», «HykmennoBeie xkuciorel. JIHK», «Ctpoenue
Mosekysbel AT®», «CTpoeHue >yKapuOTHUYECKON KIEeTKn», «CTpOeHUE IKUBOTHOMN
KIEeTKN», «CTpoeHNe pacTUTENbHOU KIETKH», «CTPOCHHE MPOKAPUOTUUECKON KIETKH,
«CTtpoeHue sapa KIeTKn», « Y TIEBOABDY,

«JIumaaery.

ObopyodosaHue: CBETOBOW MUKPOCKOII, 000py0BaHHE JIJIsi IPUTOTOBIICHUS MOCTOSHHBIX
U BPEMEHHBIX MHKPOMPENApaToOB; MHUKpOIpENnapaTbl pPACTUTENbHBIX, YXUBOTHBIX U
OaKTepUaIbHBIX KIETOK.

JlabopaTopHble M NpaKTHYeCKHe padoOThI:

Jlabopamopuas paboma Ne 1. «I3ydeHne KaTaIuTHIECKON

AKTUBHOCTH ()EPMEHTOB (Ha MpUMEpE aMIJIa3bl WIIH KaTalas3hbl ).

Jlabopamopuas paboma Ne 2. «I3ydeHune CTpOCHHS KIETOK

pacTeHU, KUBOTHBIX U OAKTEpU O] MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u
UX OMHUCAHUE.



Tema 4. /KuzHeaesaTeIbHOCTb KJIeTKH (6 4)

OOMeH BemiecTB, WM MeTa0oIM3M. AcCCUMWISAIUS (IJIACTUYECKUl OOMEH) H
TUCCUMMIIALINS  (PHEpreTuyeckuii oOMEeH) — JIB€ CTOPOHBI €IMHOIO0 IMpolecca
MeTtabonu3Ma. Poib 3aKOHOB COXpaHEHHMs BEIIECTB W DJHEPrud B IMOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Posb
dbepMeHTOB B 0OMEHE BEIIECTB U MPEBPALLEHUN YHEPTHUH B KIETKE.
®ortocunte3. CperoBas u TemHOBas ¢a3bl (oTocunre3a. Peakuun QorocuHTe3a.
D¢ dexTuBHOCTh HoTOCHHTE3A. 3HaUeHHE (HOTOCUHTE3a IS KU3HU Ha 3emuie. BiusHue
yCJIOBUH cpefpl Ha (POTOCHMHTE3 U CHOCOOBI TMOBBIIMICHUS €r0 MPOAYKTUBHOCTH Y
KYJIbTYPHBIX PaCTCHHII.

XeMOoCuHTe3. XeMOCUHTE3UpyIolIue 0akTepuu. 3HaueHUEe XeMOCHHTEe3a JJIsl KU3HU Ha
3emuie.

DHepreTuyeckuil 0OMeH B kiieTke. Paciensienue BemecTs,
BbIJIETICHUE U aKKyMYJIUPOBAHUE SHEPTUU B KIETKE. DTallbl YHEPTreTUYECKOr0 OOMeHa.
I'mukonu3. bpoxkeHue u ero BUAbL.

KucnoponHoe  okucieHue, WiaM  KJIETOYHOE  JbIxaHue.  OKHUCIHUTENIBHOE
dbochopunrpoBanue. IHPEKTUBHOCTH SIHEPTETUUECKOTO OOMEHa.

Peakuuu matpudHoro cuntesa. ['enetnyeckas nuadopmarus u
JIHK. Peanuzanus renetrudeckoil mHpopmanuu B KieTke. ['eHeTHMYeCcKHil Ko U ero
cBorictBa. TpaHckpumius — Marpudablii cuHTe3 PHK. Tpancnamus — OumocuHTe3
Oenka. DTarbl TPAHCIISIITHH.

KoaupoBanue amuHokuciot. Poib pubocom B OnocuHTe3€ O€Ka.

Hexnerounsie Gopmbl KU3HU — BUPYCHI. VICTOpHUS OTKPBHITHS
BupycoB (/I.1. HMBanoBckuit). OCOOEHHOCTH CTPOCHUS M KU3HEHHBIH LUK BUPYCOB.
bakrepuodaru. bone3nu pacreHuil, )KUBOTHBIX M YEJIOBEKA, BHI3BIBAEMBIC BUPYCAMHU.
Bupyc ummynonepunura yenoseka (BHUY) — BozOynurens CIIMla. OOpatHas
TPAHCKPHUIIIIMS, peBepTaza U uHTerpasa. [IpodunakTuka pactpoCTpaHEHHUs] BUPYCHBIX
3a00JIeBaHUH.

JleMmoHCTpaum:

Ilopmpemuwr: H. K. Kosbnos, JI. 1. MBanosckuii, K. A. Tumupsizes.

Tabauyvr u  cxemol: «Tumel muTaHusy, «Metabomusm», «MHTOXOHAPHSI,
«JHepreTudyeckuii oOmen», «Ximoporutact»y, «®PotocunTtedy, «Crpoenne JIHK»,
«CTtpoeHne W (QyHKIMOHHpOBaHHE TeHa», «CuHTe3 Oenka», «['eHeTHUecKuil Komy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xuszHeHHbIM nuki Bupyca CIIM/la,
6axtepuodara», «Pemnukarms JJHK».

Obopyoosanue: moaenu-antumkanuu «Y npoenue JJHK u tpanckpunumsy», «buocunres
oenka», «CTpoeHue KIeTKI»; MoAeb cTpykTypsl JTHK.

Tema 5. PazmHoOKeHHe 1 MHAUBHAYAJIbHOE Pa3BUTHE OPraHu3MoB (5 4)

KneTouHslif uKi, WK KU3HEHHBIN HUKI kieTku. MaTepdasza u muto3. [Ipoueccs,
npoTekaromue B uHTepdasze. Permnmmkamumss — peakuuss marpuuHoro cunrte3a JIHK.
Ctpoenue XpomMocoM. XpOMOCOMHBIH Habop — kapuotun. JluminouaHeld U
raflioONIHbBIA  XpOMOCOMHBIE  Habopbl. XpomaTuabl. LluTonmormyeckue OCHOBBI
Pa3MHOXKEHUS U UHAUBU1YAIbHOTO PA3BUTHS OPraHU3MOB.

Jenenue kinerkn — Muto3. Craguu Murto3a. [Ipouecchl, npoucxosuiye Ha pa3HbIX
CTagusIX MUTO3a. bomornuyeckuii CMbICII



MHTO3a.

[IporpamMmmupyemas rubesinb KJIeTKH — aromnTo3.

@opMbI pa3MHOXKEHHUSI OpPraHW3MOB: Oecroioe u TmojioBoe. Buaesl Oecmnomoro
pPa3MHOKEHMS:  JIEJICHME  HaJIBO€, TOYKOBAHME OJHO- M  MHOTIOKJIETOYHBIX,
CIopooOpa3oBaHre, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHHUPOBAHHUE
OPTraHU3MOB, €r0 3HAYCHUE IS CEIEKIIUU.

[TonoBoe pa3MHOXEHHE, €ro OTiIu4us oT Oecmosioro. Meio3. Cramuu Mmerosa.
[Ipouiecchl, mpoucxoisiMe Ha cTagusx Meinosa. [loBemeHwe XpomocoMm B Meilose.
Kpoccunrosep. bruonornyecknii cCMbICII M 3HAYEHHUE MEN03a.

["ameTorene3s — mpoiiecc 0Opa3oBaHUs MOJIOBBIX KJIETOK Y >KMBOTHBIX. [lonoBbie
JKeJIe3bl: CEeMCHHUKU U sIMIHUKUA. OOpa30BaHUE U PA3BUTHE MOJOBBIX KIETOK — raMeT

(ciepmaTo3ou, SilIeKIeTKa) — crepMaTorene3 U ooreHe3. OCOOEHHOCTH CTPOCHHS
AWLIEKIIETOK U ciepMaro3ouaoB. OmnogorBopenue. [lapreHorenes.
NuauBuayansHoOe pa3BuUTHE (oHTOTEHE3). OMOpHOHAIbHOE  pa3BUTHE

(oMOpuorene3). Otambl SMOPUOHANBHOTO PA3BUTHUS Y IMO3BOHOYHBIX IKHUBOTHBIX:
npo0JieHue, TacTpysilus, OpraHOreHes.

[TocTamMOproHanbHOE pa3zBUTHE. THUMBI MOCTAIMOPUOHAIBHOTO PAa3BUTHS: MPSMOE,
HenpsiMoe (IMunHOYHOE). BiiusHue cpeibl Ha
pa3BUTHE OPTraHU3MOB; (DAKTOPHI, CTIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pazButue pacrennit. OHTOreHe3 [IBETKOBOTO PACTEHUS:

CTPOECHHE CEMEHU, CTAUU PA3BUTHSL.

JleMoHCTpaum:

Tabnuyst u cxemvl: «DopMbl Pa3MHOKEHUS OPraHU3MOBY,

«/IBOMHOE OILUTOAOTBOPEHHE y LBETKOBBIX pacTeHUN», «BereratnBHOE pa3sMHOKEHHUE
pactenuit», «Jlenenue kiueTku OakTepuii», « CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounsii mukny, «Pemmukamus JHK», «Mwutosz», «Menosy,
«IIpsmoe u HempsiMoe pa3BuUTHE», «['aMeTOoreHe3 y MIEKONHUTAIOIIMX U YEJIOBEKay,
«OCHOBHBIE CTaJIMM OHTOTEHE3A.

ObopyodosaHue: MHKPOCKOII, MHKpPOIIpEINaparsl «CrniepMaTo30ou/ibl
MJIEKOIIATAIOIIETO», «SIHlekneTka MiekonuTaromero», «KapuokuHes B KiIeTKax
KOpelika Jykay, «Jlenenue knetku»; moaens JJHK, mongens metadaszHoit XpoMOCOMBI.

JlaGopaTopHble M MpaKTHYEeCKHe padoThI:

Jlabopamopuas paboma Ne 3. «HabGnatoneHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JIyKa Ha TOTOBBIX MUKpOIIpenaparax.

Jlabopamopuas paboma Ne 4. «I3ydeHne cTpOCHUS MOJOBBIX
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax».

Tema 6. HaciieAcTBEHHOCTH M H3MEHYUBOCTH OPraHU3MoOB (8 1)

IIpeamer u 3amaun reHeTUKU. VlcTOpus pa3BUTHSA T€HETUKH.

Posnb riuTonorun u S MOPHONIOTHUN B CTAHOBJICHUN T€HETHKH.

Bxnan poccuiickux U 3apyOeKHBIX YUEHBIX B pa3BUTHE T'€HETUKH. MeTOJlbl TeHETUKHU
(ruOpUI0IOTUYECKUH, IIUTON€HETUYECKHUM, MOJIEKYJISIpHO-TeHeTUYecKUil). OCHOBHBIE
IFEHETUYECKHE MOHATUA. ['eHeTMdyeckas CUMBOJIMKA, MHCIOJIb3yeMas B CXeMax
CKpEILMBAHUM.

3aKOHOMEPHOCTH HACJIEI0BAHMS IPU3HAKOB, YCTAHOBJICHHbIE



I Mennenem. MoHoruOpuaHOE CKpeIMBaHWE. 3aKOH €AMHOOOpasus THOPHUIOB
nepBoro mnokoneHus. llpaBuino nOMUHHUpPOBaHMS. 3aKOH paCUICIUICHUS MPU3HAKOB.
I'mnoresa uncToTel ramet. [loaHOE M HEMOJIIHOE TOMHUHUPOBAHHE.

JlurnOpuHoe CKpenMBaHUe. 3aKOH HE3aBUCHUMOTO HACIEIOBAaHUS TMPU3HAKOB.
[luToreHeTHYECKUEe  OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUA. AHAIM3UPYOIICE
cKkpemmBanue. Mcnonp3oBanue
aHATM3UPYIOLIETO CKPEIUBAHUS JIJIS OTpe/IeTICHUs T€HOTHIIA OCOOU.

CuermieHHOe HacleoBaHue npu3HakoB. Padota T. Moprana
[0 CLUEIUICHHOMY HACJIEIOBAaHUIO Te€HOB. HapyleHue cuemieHuss reHoB B pe3yJibTaTe
KPOCCHHTOBEpA.

XpoMOCOMHasi TeOpUs HACIEACTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

I'eneruka noja. XpoMOCOMHOE OIpeeIeHUE T01a. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble W  rereporamMeTHble  OpraHu3mbl. HacimemoBaHue — NMpPU3HAKOB,
CIICTIJICHHBIX C ITOJIOM.

M3MmeHunBOCTh. BUabl H3MEHUMBOCTH: HEHACIICACTBEHHAS U
HaclieACTBEHHas. Pojib cpeapl B HEHACIIEICTBEHHONM HM3MEHYMBOCTH. XapaKTEPUCTHUKA
MOAU(DUKAITMOHHON HW3MEHYMBOCTU. BapuanmoHHBIM psig ¥ BapuallMOHHAs KpHUBas.
Hopma peakiuu npusHaka. KoindecTBeHHbIE U Ka4ECTBEHHBIE MPU3HAKU U X HOpMa
peaknuu. CBolicTBa MOIU(PUKAIIMOHHONW H3MEHYHUBOCTH.

HacnencrBennas, WM  TCHOTHOMYECKAs, HW3MEHYMBOCTh. KoMOmHaTHMBHAas
W3MEHYMBOCTh. Mei03 U TI0JIOBOM MPOIecC — OCHOBA KOMOWHATHUBHON M3MEHUYHUBOCTH.
MyTtarnonHass HW3MEHUYMBOCTh. Kiaccudukammss MyTanuii: TEHHBIE, XPOMOCOMHBIC,
reHoMHbIe. YacToTa U npuyuHbl MyTalil. MyTareHHble (pakTopBbl.

3aKOH rOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHON N3MEHYMBOCTH
H. 1. BaBunosa.

BHesiniepHast HaCIeACTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoeka. Kapuorun yenoBeka. OCHOBHBIE METO/IbI
FCHETUKM  YEJIOBEKA: ICHEAJIOTUYCCKUI,  OJNM3HELOBBIM,  IIUTONCHETHYCCKUH,
OMOXUMHUUYECKUH, MOJEKYIIpHO-rTeHeTnUeckuii. COBpeMEHHOE ONpeIe/ICHHEe TeHOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHWE, T€HOTUIIMPOBAHKUE, B TOM uuciie ¢ noMounpto TP
aHanu3a. HacneacTBeHHbIe 3a001€BaHMS YSIOBEKA: TCHHBIC
Oone3HW, OOJE3HM C HACIEJACTBEHHOM TIPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE
0one3an. ComaTHYECKHE B TeHepaTHBHBIC MyTalnK. CTBOJIOBBIC KIICTKHU.

[Tpunnunel 370poBOro o0Opasza KU3HH, JUATHOCTHUKU, MPO(UIAKTUKH U JICUCHUS
IrCHETHYCCKUX Oose3Her. MenuKo-TeHETHYECKOe KOHCYJIBTHPOBAHHE. 3HAUYCHHUE
MEJUIIMHCKON T€HETHKH B MPEIAOTBPAIICHUH W JICUSHWH TCHETHYECKUX 3a00JIeBaHUI
YyeJIoBeKa.

JleMoHCTpaLHuU:

Ilopmpemwi: I'. Mengens, T. Mopran, I ne ®pusz, C. C. Yersepuxos, H. B.
Tumogees -Pecosckuii, H. . Bauinos.

Tabauyvt u cxemvi: «MOHOTHUOPUAHOE CKpEIIMBAHWE W €ro IHUTOTeHETHYEeCKas
OCHOBa», «3aKOH pACIICIUICHUS] U €r0 IUTOreHEeTHYecKas OCHOBa», «3aKOH YHMCTOTHI
rameTy, «Jlurubpumnoe ckpemmBaHue», «lluTonornueckre OCHOBBI JAUTUOPHIHOTO
CKpemuBaHus», «Meno3», «B3auMoIencTBUE allIeNIbHbIX TE€HOB», «l'eHeTnueckue
KapThl PAacCTEHUM, >XUBOTHBIX M YeloBeKay, «l'eHeTuka moyia», «3aKOHOMEPHOCTHU
HACJIEI0BAHUS, CLETUIEHHOIO C MOJ0M», «KapHOTHUIIBI YeT0BEKa U KUBOTHBIX», «BHIbI



U3MEHYUBOCTHY, «MoaudukaumonHas u3MeHYHBOCTh», «HacnenoBanue pesyc-
dakropay, «['eHeTHKa TPy KpoBU», « MyTallMOHHAS U3MEHUYHUBOCTHY.

Obopyoosanue: MOJIEJIU-AIIINKALINN «MoHorubpuaHoe CKpELIMBAHUE,
«Hemonnoe  momuuupoBanue», «Jlurubpumnoe  ckpeuiuBanue»,  «llepekpéct
XpOMOCOM»; MHUKPOCKON U MHKporpenapar «/lpozoduna» (Hopma, myrtanuu (Gopmsl
KpBUIBEB U OKPACKU Tena); repoapuil «I'opox moceBHOMN».

JlaGopaTopHble M MpaKTHYECKHE PAOOTHI:

Jlabopamopuas paboma Ne 5. «V3ydeHue pe3ylbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUTHOTO CKPEIIMBAHUS Y APO30(HIIBI HA

TOTOBBIX MUKpOTIpEriapaTaxy.

Jlabopamopuas paboma Ne 6. «3ydeHne MoaupuKarimoOHHOMN

U3MEHUYUBOCTH, IOCTPOCHUE BapUAIIMIOHHOTO Psiia U BapHAIIMOHHON KPUBOI.

Jlabopamopuas paboma Ne 7. «AHanu3 MyTtaumii y Apo30Quiabl Ha TOTOBBIX
MUKpOTpernapaTax.

Ilpaxmuueckasn paboma Ne 2. «CocTaBieHNe U aHATU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranu3moB. OCHOBbI 0HMOTeXHOJI0THH (3 4)

Cenekius Kak HayKa U MPOIECC. 3apOKACHUE CENEKIUU U
nomectukanus. Yuenue H. . BaBuioBa o 1eHTpax mpouCXOXKACHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHUM. [leHTphl TPOUCXOXKIEHUS AOMAIIHUX JKUBOTHBIX. CopT,
opoJa, MITAMM.

CoBpeMEeHHBIE METOJIbI CeNeKIUU. MaccoBbli M HMHIWBUIYAIbHBIA OTOOPHI B
CEJEKIIMM pacTeHM M JKUBOTHBIX. OIeHKa JKcTepbepa. biM3kopoacTBEeHHOE
ckpemuBaHue — UHOpuauHr. Ywmcrtas mauHusa. CKpelUMBaHHE YWCTHIX JIMHUH.
['ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuamnzanuss U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W TOJydeHue
MOJIUTUIOUIOB. JIOCTHIKEHUSI CEJIEKIIUN PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust Kak oTpacib NPOU3BOACTBA. | €HHasi MHXKEHepUsl. DTarbl CO3/IaHUs
pexomOunantHoit JIHK w© TpaHcreHHbix opraHu3moB. KieTouHas WHXEHEpHUS.
Krnerounsie kynbTypbl. MUKPOKJIOHAIbHOE pa3MHOKEHUE pacTeHuil. KimoHupoBaHue
BBICOKOMIPOJIYKTUBHBIX  CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHUE U
strueckue nmpobaemel. MO — reneTudecku MoauGUIIUPOBAHHBIC OPTaHU3MBI.
JemMoHCcTpaum:

Ilopmpemwvi: H. 1. BaBunos, . B. Muuypumn, I'. JI. Kapneuenko, M. ®. NBaHOB.

Tabnuyst u cxemwl: kapra «L[eHTPHI TPOUCXOXKIECHUS U MHOTOOOpa3Usi KyJIbTYpPHBIX
pacteHuii», «llopoabl gOMalmIHUX JKHUBOTHBIX», «CopTa KyJbTYPHBIX PAaCTCHUI»,
«OtnanéHuas rUOpUIU3aAIUD, «PaboThI aKaJeMHuKa M. O. HNBanoBay,
«Ilomummonausi»y, «OObekThl  OmoTexHojorum», «KinetouHnele  KyabTypel |
KJIOHUpOoBaHuey», «KoHCTpyrnpoBaHue U NMEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJSIKY TUIOI0B M KOPHETIIOIOB TUKUX (opM

U KYJIBTYPHBIX COPTOB pacTeHuit; repoapuii « CelbCKOX035HCTBEHHBIC PACTEHUS.

Jlabopamopuvie u npakmuueckue pabomoi:

Oxckypcusi « OCHOBHBIE METOAbl M JOCTHIKEHUS CEJIEKIIMU PACTEHUM M KUBOTHBIX
(Ha CeNEeKIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIM y4acTOK, B
TETJTUYHOE XO3SIMCTBO, JIA0OPATOPHUIO arPOYHUBEPCUTETA HIIM HAYYHOTO IIEHTPA)».



11 KJJACC
1 4 B Henemto, Bcero 34 4, U3 HUX 2 4 — PE3epBHOE BpEeMsI
Tema 1. DBomonmonnas ouosorus (9 4)

[TpennocelIki BO3HUKHOBEHUS 3BOJIIOLMOHHON TEOPUU. DBOJIIOLIMOHHAS TEOpUS U
e€¢ mMecro B Ouojoruu. BnusHue 3BOMIOLMOHHON TEOPHUM HA pa3BUTHE OUOJOTHH U
JIPYTUX HayK.

CBuzerenscTBa  3BOJIIOLHH. [TaneoHTONOrNYECKHE: II0CJIEJOBATEIBHOCTD
NOSBJIEHUS] BHMJIOB B  MAJICOHTOJIOIMYECKOW  JIETONHCH, IEpeXoJHble  (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuuue payH u Gprop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJACTBA M pPa3nuuusi SMOPHOHOB  pa3HbIX  BHUJOB
NO3BOHOYHBIX.  CpaBHUTEIBHO-aHATOMUYECKHE:  TOMOJIOTMYHBIE,  AHAJIOTUYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3MBI.

MonekynsipHO-OMOXUMUYECKHE: CXOJICTBO MEXaHU3MOB HACIEACTBEHHOCTU H
OCHOBHBIX METAa0OIMUYECKUX MTyTeH y BCEX OPraHU3MOB.

OpomonnonHas teopust Y. JlapBuna. [Ipeanocbulku BO3SHUKHOBEHUS JapBUHU3MA.
JIBMKy1Me CUIIbI 3BOJIIOLUN BUJIOB 1O

JapBuHy (M30BITOYHOE  Pa3MHOKEHHE TMpPU  OrPAHUYEHHOCTH  PECYPCOB,
Heolpeiel€HHas N3MEHYUBOCTh, 00pH0a 3a CYIIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrerndeckas Teopusi sBononuu (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

Muxkposomtonus. [lomynsus kak eIMHUIA BUA U SBOIIOLUH.

JiBmxyiue cuiibl ((hakTOphl) HBOJIOLUHI BUIOB B IPUPOJIE.

MyTalMoHHBIM Mpolecc W KOMOMHAaTHUBHAs W3MEHYMBOCTh. [lomymsiioHHBIE
BOJIHBI U Jpeiid reHoB. M30msust u MUTpanus.

EctectBenHblit 0TOOp — HaIpaBIsIOUINI (PaKTOP IBOITIOIHIH.

dopMbl €ecTECTBEHHOTO 0TOOpA.

[TprucrocobneHHOCT,  OPraHU3MOB  KakK  pe3ynbTaT 3Bomonuu.  [Ipumeps
npucnocoOJeHuil y opranu3MoB. ApoMop(o3bl U UANOATANTALINH.

Bun u Bunoo6pazoBanue. Kpurepun Buna. OcHoBHbIE (OpPMBI BUI000pa30BAHMUS:
reorpaduueckoe, IKOJIOTHYECKOE.

MakposBontonus. @opMBI  DBOJIIOIUU: ¢dunernueckas,  JAUBEpreHTHas,
KOHBEpIeHTHas1, napasenbHas. HeobpaTumocTh 3BOMIOIUY.

[TpoucxoxaeHue OT HeCHEeNMAIN3UPOBaHHBIX MpeakoB. IIporpeccupyromias
cnenuanu3anus. AfanTuBHas paauanys.

JleMoHCTpaunm:

Ilopmpemuwi: K. Jlunnei, XK. b. Jlamapk, U. [Hapsun, B. O. KoBanesckuii, K. M.
bap, O. T'ekkens, @. Mromnep, A. H. Ceepiios.

Tabnuywvr u cxemwvi: «Pa3BUTHE OpraHMYECKOro MHpa Ha 3emie», «3apoJbllin
MO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «Dopmbl GOpHOBI 3a CYIIECTBOBaHHUEY,
«EctectBennblii oT60p», «MHOrooOpa3ue copToB pacteHui», «MHoroodpasue mopon
KUBOTHBIX», «llonmymsmum», «MyTallmoHHAasE W3MEHYHBOCTH»;  «ApoMop(hO3bD»,
«Unnoananranuny», «OO0mas aerenepaiusy, «JBrwkymue cuibl sBomonuny, «Kapra-
cxema wMapmpyra nyremectBus Y. Jlapeuna», «boppba 3a cymecTBoBaHHEY,
«IIpucrnoco0i1eHHOCTh OpraHU3MOBY, «I"eorpaduyeckoe BHUJI000pa30BaHUEY,
«IKO0JIOrHYecKOe BUI000pa30BaHHE.

Obopyooeanue: KONIEKIMS HACEKOMBIX C Pa3jJMYHbIMU THUIIAMH OKpacKu; HaOOp
IUIOIOB U CeMsiH; Koyutekuusi «[IpuMepbl 3alUTHBIX MPUCTIOCOONICHUN Y KHUBOTHBIX);
MarHuTHas Mojnenb «OCHOBHBIE HAINpaBIIEHUS SBOJNIOLMNY»; OOBEMHAS MOJENb



«CTpoeHue TOJOBHOTO MO3ra I[03BOHOYHBIX». buoreorpaduueckas kapra MHpa;
KOJUIeKIUsT «DPOpMBI COXPAHHOCTH HMCKOMAEMbIX >KUBOTHBIX M PACTEHUI»; MarHUTHas
Monenb-anmukanus — «llepekpéct Xxpomocom»; BiaxHble npenaparel «Pa3Butue
HacekoMoro», «Pa3Butue JsArymku»; Mukpomnpemnapar «Jposzoduna» (Hopma, MyTanuu
(GhOpPMBI KPBIIIBLEB U OKPACKH TEa).

JlaGopaTopHble M MpaKTHYeCKHe PadoThI:

Jlabopamopuas paboma Ne [. «CpaBHeHHE BHUIOB IO MOP(HOIOTHUYECKOMY
KPUTEPHUION.

Jlabopamopuas paboma Ne 2. «OnucaHue NPUCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3nnkHOBeHUe U pa3BUTHE KU3HU HA 3emuie (9 4)

JloHayuHble TpEACTaBICHUS O 3apOXKACHUM Ku3HU. HaydHble THUNOTE3BI
BO3HHMKHOBEHHMSI KM3HM Ha 3emule: aOMoreHe3 M MaHcrnepMus. XUMHUYECKash 3BOJIIOLIMSL.
AOUOTEHHBIN CHHTE3 OPraHUYECKUX BEIECTB U3 HEOPraHMYECKHX. JKCIIEPUMEHTaIbHOE
MOJITBEPKICHUE XUMUYECKOM ABooIMK. HavanbHbie 3Tanbl OMOIOTHYECKON IBOJIOIUH.
['unoreza PHK-mupa. ®opmupoBaHue MeOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE
npoTokieTku. [lepBbie kieTku u ux 3Boitouus. PopMUpoBaHNE OCHOBHBIX IPYII KMBBIX
OpraHU3MOB.

Pa3Butue xu3Hu Ha 3emusie 1o 3paM M nepuojaM. Karapxeil. Apxelickas u
npotepo3oiickas 3pel. [lameo3olickas spa u €€ mepuoabl: KEeMOPUNCKUN, OPIOBUKCKHUM,
CHJIYPUMCKUU, IEBOHCKUH, KAMEHHOYTOJIbHBIM, IEPMCKHUU.

Me3o30¥KicKas 3pa U €€ epuoibl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3zoiickas 3pa u €€ rmepruo/ipl: MaJaeoreHOBbI, HEOT€HOBBIM, aHTPONOTCHOBBIN.

XapakTepuCTHKa KJIMMaTa M TE€OJIOTMYECKUX mpoueccoB. OCHOBHBIE ATambl
ABOJIFOLIMU PACTUTEIBHOIO U AKUBOTHOT'O MUPA.

Apomopdo3sl y pacTeHUl 1 KUBOTHBIX. [l0osiBIICHHE, paclBEeT U

BBIMHUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHm4eckoro Mupa Kak oOTpaxkeHue dBomouuu. OCHOBHBIE
CUCTEMATHUYECKHE IPYIIIBI OPTaHU3MOB.

OBoJOIMS 4elnoBeKa. AHTPOIOJOrHMs Kak Hayka. Pa3Buthe npeacraBieHUN O
IIPOUCXOXKACHUU YeJIoBeKa. MeToabl U3ydeHHsl aHTpornoreHe3a. CxoacTBa M pa3iandus
YeJIOBEKA U )KUBOTHBIX.

CrcreMaTH4ecKoe MOJIOKEHUE YETIOBEKA.

JBumxymue cuibl (akTopsl) aHTpornoreHesa. HaciencTBeHHas WM3MEHUYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIIecTBeHHbIN 00pa3 >KU3HU, HM3TOTOBJICHHE OPYAHWHA TpyHa,
MBIIICHHUE, PEYb.

OCHOBHBIE CTaIuM W BETBH DBOJIOLMM YEJIIOBEKA: aBCTPAJONUTEKH, YenoBek
yMenbii, YenoBek npsaMoxonmsaimui, YenoBek HeaHIEepTaIbCKUM, YelnoBEK pa3yMHBIN.
Haxonkn MCKOmaeMbIX OCTAHKOB, BpPEMsl CYIECTBOBAHUS, O0JACTh PACIPOCTPAHCHUS,
00BEM TOJI0BHOI'O MO3ra, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHBIE OOJbIIKME pachl: eBponeouaHas (eBpasuiickas),
HErpo-aBcTpajouaHas (PKBaTOpUaidbHAasA), MOHIOJIOMJHAS (a3MaTCKO-aMEpPUKAHCKas).
UepTel nOpuCIOCOOIEHHOCTH MPEACTABUTENIEH YEIOBEUECKUX pac K  YCIOBUAM
cyuiecTBoBaHusA. ENMHCTBO yenoBedeckux pac. KpuTuka conuanbHOTO JapBUHU3MA U
pacusmMa.

JdeMoHcTpauum:

Ilopmpemuwi: ®. Penn, JI. ITactep, A. Y. Onapun, C. Muinep, I'. FOpu, Y. lapBuH.



Tabmuupt u  cxembl: «Bo3HukHoBenue ConHeuHOM cucreMbl», «Pa3BuTtue
OpraHUYeCKOro  MHpay, «PactutenpHas  KieTKay, «KuBoTHas  KJeTkay,
«IIpokapuornueckas kierka», «CoBpeMeHHass CHUCTEMa OpPraHUYECKOr0 MHUpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS YelIOBEKAa M YEIOBEKOOOPAa3HBIX 00€3bsHY,
«OCHOBHbBIE MeCTa MaJICOHTOJOTUYECKUX HAXOAOK MPEIKOB COBPEMEHHOTO YEIOBEKa»,
«/IpeBuevimme mogu», «/peBHme mrogm», «llepBble  COBpEMEHHBIE OO,
«YenoBeyeckue pacb.

Obopyoosanue: mynsxu «lIporcxoxaeHue denoBeka (OIOCTHI aBCTpaJONMHUTEKA,
NUTEKAaHTPOIla, HEaHJAEpPTallblla, KPOMAaHbOHIA)»; CJIENKM KaMEHHBIX OpyIui
NEepBOOBITHOIO 4YeJIOBEKa (KaMHHU-YOIIEphl, pyOmia, ckpebnia); reoXpOoHOJOrnyecKas
Tabyua; KoyuieKus «DopMbl COXpaHHOCTH MCKOMAEMBIX KUBOTHBIX M PACTCHUII.

JlaGopaTopHble M NpaKTHYeCKHUe padoOThI:

Ilpakxmuueckaa paboma Ne 1. «3ydeHne HCKOMAEMBIX OCTATKOB pPACTCHUU U
KUBOTHBIX B KOJIJICKIIUASIX).

DKrckypcus «IBOIIONNS OPTaHUYECKOTr0 MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WM KpaeBeIUECKU My3ei).

Tema 3. Opranu3mbl 1 OKpyxawas cpeaa (5 4)

DKoJorvsl Kak Hayka. 3afaud W pa3felibl 3KOJOTUU. METONbl 3KOJOTUYECKUX
UCCIIeI0BaHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHUsT OpPraHU3MOB: BOJIHAS, HA3EMHO-BO3/YIIHAsA, IIOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue  (axtopel.  Knaccupukanuss — sKonorudeckux — (akTopoB:
abuoTuyeckue, OMOTUYECKHUE U aHTPONOreHHbIe. JlelicTBUE 3KOIOTHYECKUX (PaKTOPOB Ha
OpTaHU3MBlI.

AbGunornueckue (akToOphl: CBET, TeMmIepaTypa, BiakXHOCTb. doToneproausm.
[Tpucnocobnenuss OpraHu3MoB K JIEHUCTBUIO abHOTHYecKuX (akTopoB. buonmornyeckue
PUTMBL.

bruotnueckue Qakropel. Buabl OHOTHYECKHX B3aMMOJCHCTBHH: KOHKYPEHITUSA,
XUIIHAYECTBO, cuMOM03 U ero Qopmel. [lapazutusm, Koomepauus, MyTyaju3M,
KOMMEHCaIN3M  (KBapTUPAHCTBO, HaxXJIeOHUYECTBO). AMEHCaIU3M, HEUTpaIHU3M.
3HayeHHe OHMOTHMYECKUX B3aUMOJCHCTBMM JUIs CYIIECTBOBAHUS OPraHU3MOB B
MIPUPOJIHBIX COOOIIECTBAX.

DKOJOTHYECKUE XAPAKTEPUCTUKU Monyisiunu. OCHOBHBIE MOKA3aTeNId MOMYJISLIUU:
YHCIEHHOCTb, IJIOTHOCTb, POKIaEMOCTb, CMEPTHOCTb, NPUPOCT, MUrpanus. JnHamuka
YHMCJIEHHOCTH MONYJISILUN U €€ perysuusl.

JleMoHCTpaunm:

Ilopmpemuwi: A. T'ym6onpar, K. @. Pynbe, D. I'ekkens.

Tabnuyet u cxemwvr: xapra «llpupomnpie 30HBI 3emin», «Cpensl oOuTaHUS
opranu3zMoB»,  «®oronepuonusm»  «llonmymsauum»,  «3aKOHOMEPHOCTH  poOCTa
YUCJIEHHOCTH MONYJIALNUA UHDY30pUH-TY(HETbKI.

JlaGopaTopHble M NpaKTHYEeCKHe PadoThI:

Jlabopamopuas paboma Ne 3. «Mopdonorndeckue 0CoOCHHOCTH PACTCHHHA U3
Pa3HbIX MECT OOUTAHUSD.

Jlabopamopuas paboma Ne 4. «Bnusiaue cBeTa Ha pOCT U

pa3BUTHE YEPEHKOB KOJIEYCa».



Ilpakmuueckas paboma Ne 2. «IloacuéT MIOTHOCTH TOMYJISIIIUN pPa3HBIX BHJIOB

pacTeHUN».
Tema 4. CooOmiecTBa ¥ 3K0JIOrHYeCKHE CHCTEeMBI (9 1)
CooOmiecTBO opranu3mMoB — OuoneHo3. CTpyKTypel OHOIIEHO3a: BHIOBAas,

MPOCTpPaHCTBeHHAs!, Tpopuueckas (muieBas). Buasl-nomuHanTsl. CBsi3u B OHOLIEHO3E.

DKoJIOTHYEeCKUEe CUCTEMBI (3kocucTeMbl). [ToHsTHE 00 S3KOCHCTEME U OMOTEOIIEHO3E.
@DYHKIIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLEHTbl, KOHCYMEHTHI, PEAYLICHTBHI.
KpyroBopoT BemiecTB U MOTOK SHEPTUHU B 3KocucteMe. Tpoduueckue (MUIIeBbie) YpOBHU
skocucTembl. Ilumessle nenu u cetu. OCHOBHBIE MMOKa3aTeNlU IKOCUCTEMBI: OMoMacca,
OPOAYKIMSA. DKOJOTMYECKHE NUPAMHIBL: MPOAYKLIHH, YHUCIEHHOCTH, OHOMACCHI.
CBolicTBa HKOCUCTEM: YCTONYMBOCTD, CAMOPETYIISLUSA, PA3BUTHE.

Cykueccus.

[TpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCHCTEMa XBOWHOTO WU
IMPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHBIE KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpO0IKOCHUCTEMBI.
buonorunueckoe n X035 UCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (dakrtop ycroMumBOCTH  3KocucteM. (CoxpaHeHue
OMOJIOTrHYEeCcKOro pazHooOpasus Ha 3emiie.

VYuenne B.M. Bepnaackoro o Owuocdepe. ['paHuibl, coctaB M CTPyKTypa
ouocdepsl. Kupoe BemiectBo u ero ¢pyHkuun. OcodeHHoCcTH 6nocdepsl Kak rio0aabHOM
sKOocHCTeMbl. J[MHaMrueckoe paBHOBeCHE U 00paTHasi CBA3b B Onocdepe.

KpyroBopoTs! BelecTB U OMOTe0OXUMHUYECKHE IIUKIIBI DJIEMEHTOB (yriiepoja, a3ota).
3oHanbHOCTH Onocheprbl. OCHOBHBIE OMOMBI CyIH. BoiHbIE OMOMBI.

YenoseuectBo B Ounocdepe 3emian. AHTPONOTCHHBbIE H3MEHEHHUs B Ouocdepe.
['moGanpHBIE SKOTOTHYECKUE MPOOIEMBI.

CocyiecTBOBaHUE MPUPOBI U denoBedecTBa. CoxpaHeHHe OMOpa3zHOOOpa3us Kak
OCHOBa ycToilunBoctu Ouocdepbl. OCHOBA pallMOHAIBHOIO YIPaBICHUS MPUPOAHBIMU
pecypcamu M BX UcCTolib3oBaHue. JlocTHKeHUs: OMOJIOTHU M OXpaHa MIPUPOJIBIL.

JleMoHCTpaum:

Iopmpemuwvi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuywr u cxemwvr: «llumessie nenu», «buoneHO3: cocTaB U CTPYKTypay,
«IIpupoansie coobmecTBay, «Llenu nmutanusy, « Ikojgorudeckas nupamuaa», «buochepa
U 4eJIOBEK», «DKOCUCTEMA IIUPOKOIMCTBEHHOIO JIeCa», « IKOCUCTEMA XBOMHOIO JIECA»,
«buoueno3 Bogoémay, «ArponeHo3», «lIpuMepHble aHTPONMOTEHHBIE BO3JCUCTBUS Ha
npupoay», «BaxHenre UCTOYHUKHN 3arpsA3HEHUs BO3yXa U TPYHTOBBIX BOa», «IlouBa
— BaxHe#mas cocraBiusgomas ouocheprr», «DakTophl Aerpajalud - TOYBY,
«[TapHukoBbIil 3pdekT», «DaKTOpsl paAMOAKTUBHOTO 3arps3HeHus ouochepsn», «O0uas
CcTpykTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKpaH
ounocdepsr», «kKpyrosoport yriepoaa B Ouochepe», «Kpyropopor azora B mpupoie.

Obopyoosanue: Mopenb-ammiukanus «Tunuyable  OMOLEHO3BI»;,  repbapuit
«PacturenpHbpie cooOumiecTBa»; koiwekuuu «buonenos», «Bpenurenu BakHEHIINX
CEJIbCKOXO3SMCTBEHHBIX KYIbTYyp»; TepOapuu M KOJUICKIIMM PACTEHUUW W S>KUBOTHBIX,
IIPUHAUICKAIINE K PA3HBIM JKOJIOTUYECKHUM I'pyIIaM ogHoro Buaa, Kpacnas xaura PO,
n300pakeHus OXpaHsIeMBbIX BUJIOB pacTeHuit u JKUBOTHBIX.



TEMATHYECKHH IJIAH

10 KJIACC
Koau4vecTBo yacoB
I DJIeKTPOHHbIE
Ne HaumenoBanue pa3jiesioB PAKTHHECK (undposBbie)
KonTpoabu e u
n/m | TeM NPorpamMmmbl Beero oOpa3oBaTe/ibHbIE
ble padoThI J1adopaTopH
pecypchl
ble paboThI
Tema 1. buosorus kak Hayka (2 4)
MO KAK HAVKA https://resh.edu.ru/s
1.1 e 1 0 1 ubject/lesson/3827/
start/118940/
https://infourok.ru/b
Mertozbl TO3HAHKS iblioteka/biologija
1.2 . 1 0 1 -
YKUBOU TIPUPOJIBI https://infourok.ru
Hroro no teme 2
Tema 2. ’Kuble cucteMbl 1 uX opranu3anus (1 1)
buonornueckue CUCTEMBI, https://infourok.ru/b
2.1 IIPOLIECCHI U UX 1 0 0 iblioteka/biologija
U3y4yeHue
Htoro mo teme 1
Tema 3. XuMHUYeCKHIl COCTAB U CTPOEeHHUE KJIeTKH (8 4)
XHUMHUYECKUI COCTaB https://resh.edu.ru/s
3.1 KiIeTkd. Boma u 1 0 0 ubject/lesson/5397/
MHHEpPAIbHBIC COJTU start/
32 benku. CocTaB u cTpoeHUe 1 0 0 https://resh.edu.ru/s
' 0eNIKoB ubject/lesson/3840/
33 g);p:?;fl 1; . 0 L https://resh.edu.ru/s
' OJIOTIIECKHE ubject/lesson/3840/
KaTaJn3aTOphI
https://resh.edu.ru/s
3.4 VYraesoasl. JIumuasl 1 0 0 ubject/lesson/5397/
https://resh.edu.ru/s
. H . 1 X
3.5 YKJIEWHOBBIE KHCIIOTHI 0 0 ubject/lesson/3840/
Ucropus u metoasl https://resh.edu.ru/s
3.6 1 0 0 .
U3yUYEHHsI KIICTKH. ubject/lesson/5383/



https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/lesson/5397/start/
https://resh.edu.ru/subject/lesson/5397/start/
https://resh.edu.ru/subject/lesson/5397/start/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/

Kiierounas teopus
- KiTeTka KaK LeT0CTHAs . . . htFps://inf(_)urolf._ru/bi
: JKHBAS CHCTEMA blioteka/biologija
- Crpoenue . . . htFps://infguroK._ru/bi
' IYKapHOTHYECKOH KIEeTKH blioteka/biologija
Hroro o teme 8
Tema 4. ’KusHeneATeJbHOCTH KJIeTKH (6 1)
OGMeH BewwecTs. https://resh.edu.ru/s
. ubject/lesson/3827/
4.1- | Ilnactuyeckuii o0OMeH. 2 0 0 start/118940/
4.2 dorocunTe3. XeMOCHHTES -
https://infourok.ru/bi
4.3 | DHepreruyeckuii oOMeH 1 0 0 blioteka/biologija
. https://infourok.ru/bi
4.4,
45 Buocunres Oenka 2 0 0 blioteka/biologija
46 Hexnerounsie ¢hopmbl )KU3HA 1 0 0 ht'_[pS:/ / inf(_)urOk_'_rU/ b
: — BHpYyCH blioteka/biologija
Htoro o teme 6

Tema 5. PasmMHoOkeHNe U MHAMBUAYAJIbHOE P

a3BHTHE OPraHu3MoOB (5 4)

https://videouroki.net
51 JKu3HEeHHBI UK KIETKH. 1 0 1 Jvideo/biologia/10-
' JleneHne KICTKU. MUTO3 class/
https://videouroki.net
59 DopMBI pa3sMHOKEHUSI 1 0 0 /video/biologia/10-
' OpraHM3MOB class/
Meiios https://videouroki.net
53 1 0 0 /video/biologia/10-
class/
OO0pa3oBaHue 1 pa3BUTHE https://videouroki.net
5.4 MIOJIOBBIX KJIETOK. 1 0 1 /video/biologia/10-
Omog0TBOpEHUE class/
NunuBuayanbHOE pa3BUTHE https://videouroki.net
55 1 1 0 . . ;
OpPraHU3MOB /video/biologia/10-



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/

class/

Hroro no treme

5

Tema 6. HaciieicTBEHHOCTh U H3MEHYHUBOCTH Opranu3mos (8 )

I'enernika — Hayka o

https://resh.edu.ru/s
ubject/lesson/3827/

6.1  HacinenCTBEHHOCTH U 1 0 start/118940/
U3MEHYUBOCTHU
3aKOHOMEPHOCTH https://videouroki.net
HaCJICIOBaHMsI IPU3HAKOB. /video/biologia/10-
6.2 Monorudpumnoe 1 0 class/
' CKpELMBAHKE
JurulpunHoe ckpeniuBaHue. 0 https://videouroki.net
6.3 3aK0H HE3aBUCUMOIO 1 /video/biologia/10-
' HACJICIOBaHMsI TPU3HAKOB class/
0 https://videouroki.net
6.4 CueIuIeHHOE HACIEIOBAHNUE 1 Ivideo/biologia/10-
' IPU3HAKOB class/
eHeTHKA O 0 htFps://v?deou_roki.net
6.5 HacnenoBanue npu3Hakos, 1 [video/biologia/10-
CLIEIIJIEHHBIX C ITOJI0M class/
7 CRYT——— 0 htFps://v?deou_roki.net
6.6 Henacnencrsennas 1 [video/biologia/10-
W3MEHYMBOCTD class/
0 https://resh.edu.ru/su
6.7 HacnencrBenHnas 1 bject/lesson/3827/sta
' W3MEHYUBOCTD rt/118940/
0 https://resh.edu.ru/su
6.8 I'eHeTnKa JemoBeka 1 bject/lesson/3827/sta
rt/118940/
Hroro o reme 8

Tema 7. Cenexkunst oprann3moB. OcCHOBBI O0HOTexXHOI0THH (3 4)

7.1

Cenekius Kak HayKa v

1

0

https://infourok.ru/b



https://videouroki.net/video/biologia/10-class/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://videouroki.net/video/biologia/10-class/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://resh.edu.ru/subject/lesson/3827/start/118940/
https://infourok.ru/biblioteka/biologija

nporecc

iblioteka/biologija

MeTtonasl 1 1OCTHIKEHUA
CEJICKLIUM PACTEHUN U

https://infourok.ru/bi
blioteka/biologija

7.2 1 0 0
YKUBOTHBIX
73 brorexnonorus Kak orpacinb 1 1 1 htFps:/ ! inf(_)urok_._ru/ bi
- HpOU3BOJICTEA blioteka/biologija
Hroro mo Teme 3
[IpakTrueckue paboThl 2 0 0
Jlaboparopubie paboOThI 8 0 0
HToroBbie KOHTPOJIBHBIE pAOOTHI 4 0 0
[ToaroroBka u 3ammTa MPOCKTOB 1 0 0
PesepBHbIe ypoku 8 0 0
OBUIEE KOJIMYECTBO YACOB 34 3 10

I10 ITPOI'PAMME



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

11 KUIIACC

KoanuectBo yacos
Ne HaumenoBanue pa3jiesioB JJEKTPOHHbIE
KonTpoabu [MpakTuyeck (uudposBbie)
I/l ¥ TeM NPOrpaMMblI Bcero
ble padoThI ue padoTsl o0pa3oBaTe/ibHbIE
pecypchl
Tema 1. DBoJIOLIMOHHAS OHOJIOTHS
1 DBOJIOLIS 1 METOMbI 68 . . . ht'_[ps://mfc_)urok_._ru/bl
: W3yeHHs blioteka/biologija
Hcropus pa3BUTHS https://infourok.ru/bi
1.2 MIpeACTaBICHUIN 00 1 0 0 blioteka/biologija
IBOJTIOIIAN
Bun: kputepuu u https://infourok.ru/bi
crpykrypa. [Tomyssius kak blioteka/biologija
1.3 3JIEMEHTapHas CANHUIA 2 0 1
BUIA
JIBIOKyIIUE CUITBI 0 https://infourok.ru/bi
1.4 (311eMeHTapHBIC (GaKTOPHI) 1 0 blioteka/biologija
IBOJIOIUH
EcTecTBeHHBIH 0T60D 0 0 https://infourok.ru/bi
15 u ero (Gopmsl 1 blioteka/biologija
Pe3yIIbTaThl YBOMOLHM: 0 1 https://infourok.ru/bi
TIPUCTIOCOBIEHHOCTD blioteka/biologija
16 OpPraHU3MOB U 1
BU1000pa3oBaHKe
HanpasieHus  mytu 0 0 https://infourok.ru/bi
MAKPOIBOJTOIHH 2 blioteka/biologija
Hroro no Teme 9
Tema 2. Bo3HukHoBeHue u pa3BuTHe ZKM3HU Ha 3emJie
Wcropwust )u3HM Ha 3eMIIE U https://infourok.ru/bi
91 METOBI €€ N3yUCHHSL. ) 0 0 blioteka/biologija
' ['MITOTE3BI MPOUCXOIKIACHHUS
JKU3HU Ha 3eMJIe
2.2 OCHOBHBIE 3TaITbI YBOJIIOIIUH 2 0 2 https://infourok.ru/bi



https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija
https://infourok.ru/biblioteka/biologija

OpraHUYECKOro MHUpa Ha
3emiie. Pa3Butue XKU3HU 1O
spam U nepuojam

blioteka/biologija

CoBpeMeHHas cuctema

https://infourok.ru/bi

2. 1 i i T
3 OPraHWYECKOro MHpA blioteka/biologija
DBOIIOLMS YEJIOBEKA https://infourok.ru/bi
2.4 (arTpOTIOTEHE3) 1 blioteka/biologija
- TIBwKyTIIHe CHTBI (bakTops) . https://infourok.ru/bi

aHTPOIIOTeHe3a

blioteka/biologija

OCHOBHBIE CTaaNM
2.6 1
3BOJIIOIMY YEJI0BEKA

YenoBeueckue pachl 1

2.7 MPUPOIHBIC a/lallTAllUH 1
yeJloBeKa
Htoro o teme 9

Tema 3. OpranusMsl 4 OKpYKalIas cpega

https://infourok.ru/bi
blioteka/biologija

https://infourok.ru/bi
blioteka/biologija

3.1 DKOJIorus Kak HayKa 1

Cpenpl oOuTaHus u

https://resh.edu.ru/s
ubject/5/11/

https://resh.edu.ru/s

3.2 skomormyeckue GpaKTOPHI 1 ubject/5/11/
AbunoTtryeckue hakTopbl https://resh.edu.ru/s
33 1 ubject/5/11/
https://infourok.ru/bi
3.4 buotnueckue hakropsl 1 blioteka/biologija
https://infourok.ru/b
JKOoJIOrnYecKue iblioteka/biologija
3.5 XapaKTepUCTUKU BUA U 2
OIS M
Hroro no teme 6

Tema 4. Coo01recTBa M DKOJOrHYECKHE CHCTEMBbI

4.1 Coo01iecTBa OpraHu3MoOB 1
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https://infourok.ru/biblioteka/biologija

https://videouroki.net
/video/biologia/

DKOCHUCTEMBI U

https://videouroki.net

4.2 3aKOHOMEPHOCTH UX 2 0 0 - . :
CYIIECTROBAHHS! Ivideo/biologia/
1
4.3 [IpupoaHBIe 3KOCUCTEMBI 0 0 https://videouroki.net
Ivideo/biologia/
1
44 AHTPOTIOrCHHBIE 0 0 https://videouroki.net
IKOCHCTEMBI Ivideo/biologia/
Buocdepa — rmobanbhas 1
45 KOCHCTEMA 3EMIIU 0 0 https://videouroki.net
Ivideo/biologia/
3aKOHOMEPHOCTH 1
CYIIECTBOBaHHS OHOCHEPHI
46 T dep 0 0 https://infourok.ru/bi
' blioteka/biologija
YenoBeuecTso B 6HoChEpe 1 https://infourok.ru/bi
47 enm 0 0 blioteka/biologija
CocylecTBoBanMe 2 https://infourok.ru/bi
4.8 IPUPOBI M YeIOBEYECTBA 1 0 blioteka/biologija
Hroro no Teme 10
[TpakTuyeckue paboThI 2 0 0
JlaboparopHbie pabOThI 5 0 0
HToroBbie KOHTPOJIBHBIE PAOOTHI 3 0 0
[TonroToBka u 3ammTa MPOESKTOB 2 0 0
PeszepBHBIE ypoKH 2 0 0
OBIIEE KOJIMYECTBO YACOB 34 3 7

I10 TTIPOTPAMME
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YYEBHO-METOJMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI ISl YYHEHUKA

« buonorusi, 10 kmacc/ Ilaceunuk B.B., Kamenckuit A.A., Pybnos A.M. u
npyrue /Ilox pen. Ilaceunmka B.B., AknuonepHoe o01miectBo «M3maTenbcTBo
«IIpocBemenue»

* buonorusi, 11 wmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6uoB A.M. u
npyrue /Ilog pen. Ilaceunuka B.B., AkmumonepHoe o6mecTBo «M31aTenbcTBO
«IIpocBemenue»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

https://resh.edu.ru/subject/5/11/

https://videouroki.net/video/biologia/

http://www.myshared.ru/gsearch/?9g=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%
D0%B3%D0%B8%D1%8F

https://videouroki.net/video/biologia/10-class/

https://infourok.ru/biblioteka/biologija

https://resh.edu.ru/subject/lesson/3827/start/118940/



https://resh.edu.ru/subject/5/11/
https://videouroki.net/video/biologia/
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
http://www.myshared.ru/gsearch/?q=%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://videouroki.net/video/biologia/10-class/
https://infourok.ru/biblioteka/biologija
https://resh.edu.ru/subject/lesson/3827/start/118940/
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