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Pabouast mporpamma ydeOHOro mpenmera «buonorus» 0a30BBII ypOBEeHb (MIpeaMeTHAs
ob0nacte «EcTecTBeHHO-Hay4YHas») (Halee COOTBETCTBEHHO — IIporpamMmma 1o OHOJIOTHH,
OuoJorusl) Ha ypoBHE CpenHero oouero oOpa3oBaHHUs COCTaBlieHa Ha OCHOBe PDenepalbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny», TpeboBanuii k
pesynmbratam ocBoeHus DOIl COO, denepanbHOTO TOCYIAPCTBEHHOTO 00pa30BATEIBHOTO
cTaHgapTa cpeaHero ooOmero oOpasoBanus (mamee — @OI'OC COO), denepanbHOI
o0pa3zoBaTelbHONW TpOTrpaMMbl cpeaHero oOmero oobpaszoBanus (manee — DOII COO),
@enepanbHOi paboueld mporpaMMmbl 1Mo yueOHoMy mpeamery «buonorus» (manee — DPII
«buonorusy). IlporpamMma BKJIIOYaeT TMOSCHUTEIBHYIO 3allMCKy, COACPKaHHE OOy4deHus,
IUTAHUPYEMBbIE pE3ylIbTaThl OCBOCHHSI MPOTPAaMMBI IO PYCCKOMY SI3BIKY, TEMaTHYEeCKOe
IUTAaHUPOBaHUE, MOYPOYHOE IUIAHMPOBaHUE, MepeyeHb (Koau(HUKaTop) pacmpelneiéHHBIX IO
KJIacCaM TPOBEPSEMBIX TPEeOOBAHHWHM K pPE3ylIbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOU
IpPOrpaMMbl CpeHETr0 00IIero o0pa3oBaHus U 2JIEMEHTOB COJIEPKaHMs 1O OUOJIOTHH, a TaKXKe
Ha OCHOBE XapaKTEPUCTUKH IUIAHUPYEMBIX pPE3yJIbTAaTOB TyXOBHO-HPAaBCTBEHHOTO Ppa3BUTHS,
BOCIIHUTAHUS M COIMAIN3allMii OOydJalolUmXcsi, MPEICTaBIeHHOW B (deaepanbHO pabodeit
nporpaMMme BOCHUTAHUS W TIOUICKUT HEMOCPEJICTBEHHOMY MPHUMEHEHUIO TIPU peai3ainu
00s13aTeNIbHOM YyacTu 00pazoBaTeIbHON MPOrpaMMBbl CpeHero o01ero 00pa3oBaHusl.

[losicHuTenpHas 3amucka OTpakaeT oOle Leau U 3aJa4id U3ydeHHs] OMOJIOTUH, MECTO B
CTPYKType Yy4eOHOTO IUTaHa, a TaKXKe MOAXOAbl K OTOOpY CONEpKaHUS H OINPEICIICHUIO
IUTAHUPYEMBIX Pe3yIbTaTOB.

ConepxaHue OOydeHHsS! PacKpBIBAaeT COACP)KATENbHBIC JIMHHH, KOTOPBIE MpPEIararoTcs
Ui 0053aTeNbHOTO U3YyUYeHHS B KaXKI0M KJIacCe Ha YPOBHE CpeHEro o01iero oopa3oBaHusl.

[Tnanupyemble pe3ynbTaThl OCBOCHHS MPOTPAMMBI 10 XMMHUHU BKIIOYAIOT JHYHOCTHBIC,
MeTalpeJMETHbIe pe3ylbTaThl 3a BeCch Mepuoja OOydeHHsT Ha YpPOBHE CpEIHEro oOIlero
o0pa3oBaHUs, a TAKXKe MPEMETHBIC TOCTHKEHNS 00YJa0IIeToCs 3a KaXIblid TO1 00 ydeHHSI.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «BUOJIOT US»

[Iporpamma o Ouosoruu Ja€T MpeaCcTaBICHHE O IeJIX, 00 00IIel cTpaTernu 00y4de Hus,
BOCIIMTaHUS M pa3BUTUA, OOydJaroUmXcsi cpeacTBamMu ydyeOHoro mnpeamera «buomorus»,
onpeenseT 00s3aTeIbHOE IPEAMETHOE COJAEp)KAaHUE, €r0 CTPYKTYpY, paclpeiesieHue IIo
paszesiaM M TeMaM, PEKOMEHIyeMYIO MOCJIEeI0BaTEIbHOCTh M3YUeHHUs y4eOHOro marepuana c
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKM 00pa30BaTEIbHOTO MpOLECCca,
BO3PACTHBIX OCOOCHHOCTEN 00yUaIo M XCS.

B mporpamme 1o OWONOrMM TakkKe YUUTBHIBAIOTCS TpeOOBaHUS K IJIaHUPYEMbIM
JUYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3yiabTaTaM oOy4eHHs B (HOPMHPOBAHUU
OCHOBHBIX BUJIOB yIEOHO-TT03HABATEIBbHON JAEATEILHOCTH/yIEeOHBIX ACHCTBUM, 00YUYaIOIUXCS 110
OCBOCHUIO COZIepKaHUsI OMOIOTHYECKOTO 00pa30BaHUS.

B nporpamme no 6uonormu (10—11 kmacesl, 0a30BbIii ypOBEHb) peann30BaH MPUHIUII
NPEEeMCTBEHHOCTH B UW3Y4Y€HHUHM OuoOIOTHH, Onaromaps 4yemMy B HEH MIpocMaTpUBaeTCs
HAIPaBJIICHHOCTh HA pPa3BUTHE 3HAHWI, CBSI3aHHBIX C (OPMHUPOBAHMEM €CTECTBEHHO-HAYyYHOIO
MHUPOBO33PEHHUs], ILICHHOCTHBIX OpHMEHTALlMIl  JUYHOCTU, OKOJOTMYECKOIO  MBIIUICHMUS,
IpeICTaBIeHU O 3A0pOBOM 00pa3e JKU3HU U OEpekHbIM OTHOILIEHHEM K OKpYyKarolen
npupogHoi cpexae. [losTomy Hapsgy ¢ u3ydeHHEM OOMIEOMONIOTHYECKUX TEOpUH, a TaKKe
3HAHHMH O CTPOEHUH KUBBIX CUCTEM PA3HOI0 PAHTa M CYHIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
IPOIIECCOB B NIpOrpamMMe IO OHOJOTMU YIAECJNIEHO BHHUMAHHE HCIIOIb30BAHUIO IOJyYEHHBIX
3HaHUH B MOBCEJIHEBHOM )KU3HH Ul PEIICHUs TPUKIAIHBIX 38/1a4, B TOM 4YHUcIe: TPOo(UIaKTUKA
HACJIE/ICTBEHHBIX  3a00JI€BaHMIl  4YEIOBEKa, MEAUKO-TEHETUYECKOT0  KOHCYJIbTHPOBAHMS,
000CHOBaHHUSI YKOJOTHYECKU I1€JIeCO00Pa3HOT0 MOBEJACHUS B OKPYXKAIOIIEH MPUPOIHON Cpefe,
aHajM3a BIMSHUS XO3AMCTBEHHOH JEATEIbHOCTH 4YEJIOBEKAa Ha COCTOSHUE MPUPOAHBIX U



UCKYCCTBEHHBIX PKOCHUCTEM. YCHJICHHE BHUMAHHS K MPUKIATHON HAIpPaBIEHHOCTH Y4e€OHOTO
npeamera «bruonorusy MpoaAUKTOBaHO HEOOXOIMMOCTBHIO 00ECTIEUEHHS YCIOBHMA ISl PEIICHHUS
OJTHOM M3 aKTyaJbHbIX 33124 MIKOJIBHOIO OMOJIOTHYECKOT0 00pa3oBaHus, KOTOpas MPeAIoiaraet
dbopMupoBaHre y OOYyUaAOUMMXCA CIOCOOHOCTH aNalTHUPOBATHCS K M3MEHECHHSM JUHAMHYHO
pa3BUBaIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero o01ero odpazoBaHMs 3aHMMaeT BaxkHoe MmecTo. OHa
oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCSA MPEACTABICHUM O HaydyHOW KapTHHE MHpa,
pacumpsieT 1 00001@AeT 3HAHUS O KUBOW MPUPOJIE, €€ OTIMYUTENbHBIX IPU3HAKAX — YPOBHEBOM
OpraHM3allil M DHBOJIOLMM, CO3MAaET YCIOBUS MJA: IO3HAHUS 3aKOHOB JKUBOW IPUPOJBI,
dbopmupoBaHusi (yHKIIMOHAIBHOM TPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M Oe3omacHOTO oOpasa
YKU3HH, SKOJIOTUYECKOTO MBIIUIEHHUS, IEHHOCTHOI'O OTHOILEHUS K )KMBOW IPUPOJE U YEIIOBEKY.

bonbioe 3HayeHue OHONOTHSA HMMEET TakKe [UIsl PEIIeHHs BOCIUTATEIbHBIX H
pa3BUBAIONIMX 3aJ[ad CPETHETO O0IIEro 0Opa3oBaHUs, CONMATU3anU oOydaronmxcs. V3ydaenue
OouoIoruu obecrieunBaeT YCIIOBUS TUTST dbopMupoBaHUs UHTEJIEKTYalbHbIX,
KOMMYHUKAIMOHHBIX U WH(POPMAIIMOHHBIX HABBIKOB, CTETUYECKON KYJIBTYPHI, CIIOCOOCTBYET
UHTETpaly OMOJIOTUYECKUX 3HAHUN C MPEICTaBICHUSAMU U3 JIPYrHMX y4eOHBIX MPEIMETOB, B
YaCTHOCTH, (PU3MKHU, XMMUU U reorpaduu. Ha3BaHHbIE MOJI0XKEHUA O TpeJHa3HAYEHUH Y4eOHOro
npeamera «buonorus» cocTaBWIM OCHOBY JUISL ONpEAENeHHs TIOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €r0 COJIEPKaHMUsL, TPEICTABICHHOrO B IpOrpaMme 1o OMOJIOTHH.

Ot6op conepxanus yaebHoro npeamera «buosorus» Ha 6a30BOM YpOBHE OCYIIECT BIEH
C MO3ULMHI KYJIBTypOCOOOPa3HOTO MOJIX0/1a, B COOTBETCTBUH C KOTOPHIM O0Y4arOMecs TOJIKHBI
OCBOHTH 3HAHUS M yMEHUS, 3HAUUMBIE JUIs (OPMUPOBAHUS OOIIEH KyJAbTYpBI, ONMpPEaeIsoIme
aJIeKBaTHOE TIOBEJICHHWE YeJOBEeKa B OKPYXKAaloIIed NPUPOTHON cpele, BOCTpEOOBAaHHBIE B
MOBCE/IHEBHOM KU3HU U MPAKTUUYECKON JesTelbHOCTH. Ocoboe MeCcTo B 3TOM CHUCTEME 3HAHUM
3aHUMAIOT JJIEMEHTHI COJEp)KaHHS, KOTOpble CIyKaT OCHOBOM Juisi  (OpMHUpPOBaHUS
IPEICTAaBICHUI O COBPEMEHHOM €CTEeCTBEHHO-HAy4yHOW KapTHMHE MHpa U LEHHOCTHBIX
OpHUEHTALMSIX INYHOCTH, CITIOCOOCTBYIOIIM X T'YMaHHU3AIMH OMOJIOTMUEcCKOTr0 00pa30BaHus.

CTpyKTypupOBaHHE COJIEpKaHUsI ydeOHOro maTepuaiga B IMporpaMMe Mo OHOJIOTUU
OCYILECTBJICHO C Y4ETOM MPHUOPUTETHOTO 3HAUEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOCHHOCTSIX
JKABOW TNPUPOABI, O €€ YpOBHEBOW OpraHu3alMd WM 3BOJIONMU. B COOTBETCTBMHM € 3TUM B
CTpyKType yueOHoro mpeamera «buosnorus» BbIIEICHBI CIEAYIOIME COACPKATEIbHbBIC JIUHUM:
«buonorus kak Hayka. Metoapl HaydHOro no3Hanus», «Kierka kak Guonornyeckas CUCTeMay,
«Opranusm kak Omonormueckas cucreMa», «CuctemMa u MHOrooOpasue OpraHu4ecKoro Mupa,
«OBOJIOLHUS KUBOU MPUPOJIBD, « IKOCUCTEMBI U IIPUCYILIE UM 3aKOHOMEPHOCTUY.

HOEJN U3YYEHUSA YYEBHOTI'O ITPEJAMETA «bHOJIOTI' US»

Llens u3ydyenust yuebHoro mnpenmera «buonorus» Ha 6a30BOM YpOBHE — OBJaJCHHE
o0yJaroMMHCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIMOHAJIbHOM OpraHM3alliyd >KHUBBIX CHCTEM
pa3HOro paHra v NpHOOpETeHnEe YMEHUH MUCIOIb30BaTh 3TU 3HAHUA JUIS TPAMOTHBIX JICHCTBUIA B
OTHOUIEHUU O0BEKTOB KUBON IMPUPOJIBI U PEILICHUS PA3TUYHBIX )KU3HEHHBIX TPOOIeM.

JlocTikeHue 1iesid u3ydeHus: ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE
o0ecreunBaeTcsl peleHueM CIIeAYIO X 3a/1a4:

OCBOCHHME OOYYAIOUMMHUCS CHUCTEMBbl 3HAHMH O OMOJIOTUYECKUX TEOPHSX, YUCHUSX,
3aKOHAaX, 3aKOHOMEPHOCTSX, T'MIIOTe3aX, IpaBUiax, CIyXKallMX OCHOBOM A (opMUpOBaHUS
IPEACTABICHUN O €CTECTBEHHO-HAYyYHOM KapTHMHE MHpaA, O METOJaX HAaydHOIro II03HAaHUf,
CTPOEHMM, MHOToo0Opa3uu MW OCOOEHHOCTSIX >KMBBIX CHUCTEM pPa3HOIO YPOBHSI OpraHU3allUH,
BBIJAIO L XCSL OTKPBITHSX U COBPEMEHHBIX HUCCIIEJJOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y 0OydaroUMXCs MO3HABATEJIbHBIX, MHTEIEKTYalbHbIX U TBOPYECKH X
CIIOCOOHOCTEN B MpOIECCe aHaIn3a JaHHBIX O MYTSX pa3BUTHUS B OMOJIOIMM HAayYHbIX B3IJISJIOB,
UJEN U MTOAXO0I0B K U3YYECHUIO )KUBBIX CUCTEM PA3HOI'O YPOBHS OpraHU3allH;



CTaHOBJIEHHE Yy oOOydarolmXxcsi oOweil KyabTyphl, (YHKIMOHAJIBHOM TIPaMOTHOCTH,
pa3BUTHE yMEHUH OOBSCHATH M OLIEHWBATH SIBICHUS OKPYXAIOIIETO MHPA JKUBOW MPHPOIBI HA
OCHOBAHMHM 3HAHUU U OIBITA, MOJTYYCHHBIX IPU U3YYEHUU OMOJIOTUH;

dbopmupoBanre y oOy4JarOUMXCs YMEHHH WILTIOCTPUPOBATH 3HAUYEHUE OMOJIOTUYECKUX
3HAHUW B TPAKTUYECKOH JEATENbHOCTH YEJIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUM B arpoONOTEXHOJIOTH;

BOCIIUTAaHUE YOSKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHHUS 4YEJIOBEKOM >KUBOU IMPHPOJIBL,
HEOOXOMMOCTH OepeXKHOr0 OTHOLICHUS K HEH, COOIOAECHUS ITUUECKUX HOPM IIpU NPOBEJCHUN
OHOJIOTUYECKUX UCCIICTOBAHMIA;

OCO3HAHHUE LIEHHOCTU OMOJIOTMYECKUX 3HAHWM JUIs MOBBIIMIEHUS YPOBHS 3KOJOIMUYECKOM
KYJABTYPBI, 17151 JOPMHUPOBAHUS HAYIHOTO MUPOBO33PCHHS;

IPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCETHEBHOM JKU3HU ISl OLCHKH
MOCJICJICTBUI CBOEH JAEITENbHOCTH IO OTHOIIEHHIO K OKpYKaloleh cpelae, COOCTBEHHOMY
3JI0pOBbIO, 00OCHOBAaHUE U COOJIOZICHUE Mep NPOPHIIAKTUKH 3a00JIeBaHUI.

B cucreme cpennero obmero odpasosanus «buonorusy, uzydaemas Ha 0a30BOM YpOBHE,
SBJSIETCA 00s3aTeNIbHBIM Y4EOHBIM HPEIMETOM, BXOSIIIMM B COCTaB IMPEeIMETHOW 00JacTu
«EcTecTBeHHO-HAyYHBIC TPEIMETHD.

MECTO YYEBHOI'O IPEAMETA «bHOJIOT' US1» B YYEBHOM IIVTAHE

PaGouas mporpamma yuebHoro npeamera «buonorus» (6a3oBbli ypoBenb) B 10-11-x kimaccax
paccunTaHa Ha 68 y4eOHBIX 4acoB. YUeOHBIM TUIaH Ha m3ydeHue Owmonorumu B 10-11 kmaccax
OoTBOJMT | ydeOHBIN Yac B HEJIEIO B KaXI0M Kiacce, Bcero 34 mpu 34 ydeOHBIX HEIeTsAX 32 CUeT
00s13aTeNbHOM YacTH yueOHOro MIaHa OCHOBHOTO 0011ero o0pa3oBaHUsI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE OCHOBHOTI'O CPEJHET'O OBIIET'O OBPA3OBAHUSA (FA3OBBIN
YPOBEHD)

Cornacio ®I'OC COO ycraHaBnuBarOTCs TpeOOBaHUS K pe3yabTaTaM OCBOCHUS
00y4JaroIMMHUCS MPOTPaMM CPEIHEro O0IIero oopa3oBaHus: JTNYHOCTHBIM, METAIPEAMETHBIM
U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NIMYHOCTHBIX pE3yabTAaTOB OCBOCHHUS TpeaMera «buonorus» BbIIEICHBI
CIEYIOUME  COCTABISIOLME: OCO3HAHUE OOyJarOUMMHUCS  POCCUHCKOA  TpakJaHCKON
UJCHTUYHOCTH — TOTOBHOCTM K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICIICHHUIO,
HaJIMYMe MOTHBALMM K OOYy4yeHHUIO OMOJOIWH, LEJCHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOeKIEHUH JINYHOCTH HAa OCHOBE KIIIOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAAMLUI pa3BUTUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B
CBOEM  JCATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTAaHOBKAMH, IPUCYLIMMH  CHCTEME
Onosoruyeckoro 00pa3oBaHMSA, HAJIMYHE HKOJIOTMYECKOTrO0 IIPAaBOCO3HAHMS, CIIOCOOHOCTH
CTaBUTBH LIEJIM U CTPOUTH KU3HEHHBIC IIJIaHBL

JImaHocTHEIC PE3yJbTaTbl OCBOCHUA IMPCAMETA «buomnorusy JOCTUTI'alOTC B €IHUHCTBEC
y4eOHOW M BOCHHUTATEIbHOM AEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCHHCKMMHU
COOUOKYJIBTYPHBIMH, UCTOPUYCCKHUMU W AYXOBHO-HPABCTBCHHBIMU ILICHHOCTAMU, IIPUHATHIMA B
o0lecTBe MpaBWJIaMU UM HOPMAaMM IOBEJEHUS M CIOCOOCTBYIOT MpOIECCaM CaMOMO3HAHMS,
CaMOBOCITMTaHUA W CaMOPAa3BUTHUA, PAa3BUTHA BHYTpeHHefI MO3UIUMHKU JIMYHOCTH, MATPHUOTU3MA,



YBOKEHUSI K 3aKOHY U IPABOINOPSAKY, YEJIOBEKY TPyAa M CTaplieMy MOKOJIEHHUIO, B3aUMHOIO
YBaXXEHUs, OEpeXKHOro  OTHOIIEHUS K  KYJAbTYPHOMY  HAacle€IUI0 U TPagulUsIM
MHOT'OHAIIMOHAIBHOTO Hapoaa Poccuiickon Penepanuu, Npupoae U OKPYKAIOLLIEH cpee.

JInyHOCTHBIE PE3YyNbTATHI OCBOCHUS Y4eOHOT0 MpeaMeTa «bruonorus» T0IKHbI OTpaXaTh
TOTOBHOCTb M CIIOCOOHOCTH OOY4YarOIMXCsl PYKOBOJCTBOBATHCSA C(HOPMUPOBAHHONW BHYTpEHHEH
MMO3UIMEN JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAlMHd, ITO3UTHBHBIX BHYTPEHHHX
yOSXKIEHUH, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHHCKOro  OOIIecTBa,
pacllMpeHHe >KM3HEHHOIO OIbITa W OIbITA JEATEIbHOCTH B MPOLECCE pealn3allid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOMN ACSATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaaHCKOro BOCIHTAHMS:

C(OPMHUPOBAHHOCT TPAXKAAHCKONW TMO3UIMKM  OOYy4Jalomerocss Kak aKTHBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCHIICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IpaB W OO0SI3aHHOCTEH, YBaXCHHE 3aKOHA H
MPABOIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW ACATEITBHOCTH TPU CO3/IaHUH YIEOHBIX TPOEKTOB,
peleHNH Y4eOHBIX U MO3HABATEIbHBIX 33124, BHITOJIHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH  OTMpPENENsATh COOCTBEHHYIO TIO3WIMIO TI0 OTHONICHWIO K SBICHUSM
COBPEMEHHOM JKU3HU U OOBICHATH e&;

YMEHHE YUUTHIBATH B CBOMX JEHCTBUSAX HEOOXOJUMOCTb KOHCTPYKTHUBHOTO
B3aMMO/JICHCTBUS JIFOJICH C pa3HBIMH YOSKICHUSMU, KYTbTYPHBIMH IICHHOCTSIMU U COITUAIbHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAIHHUYECTBY B TIPOIECCE COBMECTHOTO BBIOJHEHHS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIEAOBATENbCKUX 3a]a4, YBKHUTEIHbHOTO OTHOILICHUS K MHEHHIO
OTIITOHEHTOB MPH 00CYKIEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOU M BOJOHTEPCKON NEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUMCKON TPaKIAHCKON MICHTUYHOCTH, MATPUOTU3MA, YBAKCHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepen PonuHON, ropAaocTy 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJBTYpPY, IPOIUIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuum;

LEHHOCTHOE OTHOLICHWE K MPUPOAHOMY HACIEAUI0O U IaMATHHKAM IIPUPOLIBIL,
JoCcTHXKeHUsM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHICKMX YUE€HBIX B CTAHOBIEHHE M Pa3BUTHE
OMOJIOTHY, TOHUMAHUS 3HAYeHHS OMOJIOTHUH B IO3HAHUU 3aKOHOB MTPUPOJbI, B dKU3HH YEIOBEKa U
COBPEMEHHOT'0 O0IIECTBA;

uneitHas  yOeKIEHHOCTh, TOTOBHOCTh K  CIOyXeHUuI0o u 3aumte OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CYAb0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCITMTAHMSI

OCO3HAHUE TYXOBHBIX LIEHHOCTEN POCCUKCKOTO HApOa;

c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, STHIECKOTO ITOBEICHHUS;

CIIOCOOHOCTB OILICHUBATh CUTYAIMIO U TIPUHUMATH OCO3HAHHBIC PEIICHUS, OPUECHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJI/Ia B IOCTPOCHNE YCTOMYMBOTO OyIyIIEeTO;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSM, CO3JaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOT'O NMPUHATHUS LEHHOCTENW CEMEHUHOW >KU3HH B COOTBETCTBUH C TPAAULIMSIMH HApOIOB
Poccuu;

4) 3CTe THYECKOI0 BOCIIMTAHHS:
OCTCTUYCCKOC OTHOUICHHWE K MHPY, BKJIIOYas 3CTCTUKY 6I)ITa, HAY4YHOI'0 U TCXHUYECKOI'O
TBOPYECTBA, CIIOPTA, TPY/Ia, OOMIECTBEHHBIX OTHOIIICHUIA;



IIOHUMaHHEC SMOILIMOHAJIBHOI'O BO3HCﬁCTBHH JKUBOM pUupoabl U eé IOCHHOCTHU,
TFOTOBHOCTb K CaMOBBIPAKCHHUIO B PA3HBIX BHUJaX HCKYCCTBA, CTPEMJICHUC IIPOSBIIATH
KadeCTBa TBOp‘lCCKOﬁ JIMYHOCTH,

5) pu3uyeckoro  BocIUTAHHUS, (OPMUPOBAHHS  KYJBTYPbl  3/0POBbSI W
MO OHAJIBHOIO0 0J1aroNoJIy4Yus:

MOHMMAaHUE U pean3alus 340poBOro u 0e30macHoro oopasa K1M3HU (310pOBOE MUTAHHE,
COOJIIOJICHNE TUTMEHUYECKUX MPaBHJI U HOPM, cOAJaHCHPOBAHHBINA PEXUM 3aHATUH M OTIbIXa,
perynsipHast (u3MyYeCKass aKTHBHOCTH), OEPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILEHHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

MOHMMAaHUE IIEHHOCTH TMPaBWJ HMHAWBUAYAJbHOTO M KOJUIEKTUBHOTO O€301acHOro
MOBEJICHUS B CUTYallUsAX, YTPOXKAK X 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TOCJEICTBUN W HENPUATHUS BPEIHBIX MPUBBIUEK (YNOTPEOIECHUs aKOroJs,
HapKOTHUKOB, KypeHHUs);

6) TPy10BOTO BOCIIUTAHHUSI:

TOTOBHOCTb K TPY/Ly, OCO3HAHHE IICHHOCTH MacTepCTBa, TPYIOII00HE;

TOTOBHOCTh K  aKTHBHOH  JEATEIBHOCTH  TEXHOJIIOTHYECKOW W COIMAJIbHON
HAaIPaBICHHOCTH, CHOCOOHOCTh WHHUIMHPOBATH, IUIAHKPOBATH U CAMOCTOSITEIIBHO BBITOJIHSITH
TaKyIO IeSITeIbHOCTD;

MHTEpEC K Pa3IM4YHbIM cdepaM HpodhecCHOHATIBHOMN JesTENbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BRIOOP OyayIiei mpodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIJIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHHIO U CaMOOOPa30BaHHIO HA MPOTSHKCHHH BCEl
JKU3HU,

7) 3K0J10THY€e CKOT0 BOCTMTAHUSI:

HKOJIOTHYECKHU I1eIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK NCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIICCTBOBAHUS;

MOBBIMICHUE YPOBHS SKOJIOTUYECKON KYIbTYphL: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYNKOB U OIEHKH MX BO3MOKHBIX IMOCIIECICTBUI JIJIS1 OKPYKAOIIEH CPEJIbI;

OCO3HAHHE IMIO0ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTD KCI0JIB30BaTh MPHOOPETaeMble MPU U3y4YEHUU OMOJIOTHH 3HAHUS U YMEHUS
IpU PEIICHUU MPOOJIeM, CBSI3aHHBIX C PAIlMOHAIBHBIM MPUPOIOINOIB30BAHHEM (COOIIOICHIE
NpaBUJl MOBEJCHHUS B IMPUPOJE, HAINPABICHHBIX HAa COXPAaHEHHE PABHOBECHUS B IKOCHCTEMaAX,
OXpaHy BHJIOB, SKOCHCTEM, Orocdepsr);

AKTUBHOE HENpUITHE AEHCTBUM, MPUHOCIIIMX BpPEJ OKPYKAIOILIEW MPUPOIHOU Cpene,
YMEHHE MPOTHO3UPOBATH HEOIATOMPUSATHBIC SKOJOTUYECKHE MOCICICTBHUS TPEIITPUHUMAEMBIX
JENUCTBUM U IIPEJOTBPALLATH UX;

HAIMYKUE PA3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYIbTYpBI, ONbITA
JEATEIbHOCTH  JKOJIOTMUECKOW HANpaBICHHOCTH, YMEHHS PYKOBOACTBOBAaTbCA HMMHU B
MO3HABATEIbHOW, KOMMYHHKATUBHON M COLMAJIBHOM MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN JAEATEIBHOCTH IKOJIOTMUECKON HAIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHHUS:

C(OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HaykKu U OOINECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JAWajore KyjabTyp,
CIOCOOCTBYIOLIIEIO OCO3HAHMIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEpILIEHCTBOBAHUE  S3bIKOBOM M  UYMTATEIbCKOM  KYJIBTYphl KakK  CpeICTBa
B3aMMOJCHCTBUSA MEXY JIIOAbMU U ITI03HAHUS MUPA;

MOHMMaHUE CTEenU(PUKA OMOJOTMHM KaK HAyKd, OCO3HaHUS €€ poir B (OPMHPOBAHUM
palnMOHAIBHOTO0 HAYYHOTO MBIIUICHHS, CO3JaHUH 1I€JIOCTHOTO MPEACTABICHUS 00 OKpYKaOILeM



MUpE KaK O €IMHCTBE IpPUPOJbl, YEJIOBEKa M OOLIeCTBa, B IO3HAHUU NPUPOIHBIX
3aKOHOMEPHOCTEH U peleHUH MTPOOJIeM COXpaHEHHUs TPHUPOTHOTO PABHOBECHS;

yOEXKAEHHOCTh B 3HAYMMOCTH OMOJIOTMH JIJIsl COBPEMEHHOM IMBHIIM3ALUU: OOecreyeHus
HOBOI'O YPOBHS Pa3BUTHUSI MEIULIMHBI, CO3/JaHUE MEPCHEKTHUBHBIX OMOTEXHOJIOIHM, CIIOCOOHBIX
pelaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, OUCKA MyTeH BBIXOAA U3 INIOOAIBHBIX
9KOJIOTHYECKHUX ITPpOo0sieM U oOecrieyeHUsl epexo/ia K yCTOHUMBOMY pa3BUTHIO, PAIIMOHAIEHOMY
UCIIOJIb30BAHUIO MTPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HH;

3aMHTEPECOBAHHOCTD B MOJTY4YEHUH OMOIOTMYECKUX 3HAHUN B LIEJISAX MOBBIIIEHUS 001Ien
KYJABTYPBI, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (HyHKIIMOHAJIBHON
TPaMOTHOCTH 00ydJaro I Xcs, GOpMUPYEMOH MTPU N3YICHUN OMOJIOTHH;

[IOHUMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MHCIOJB30BaTh IIOJIydaeMble 3HAHUS M aHalIW3a M OObBACHEHUS SBICHUMN
OKPY)KAIOLEro MHUpa U MPOUCXOAAIMX B HEM H3MEHEHUN, yMEHHE JAeaaTh 00OCHOBAaHHBIE
3aKJIIOUYEHUS] Ha OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIMXCS JAHHBIX C LEJNbI0 MOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOATENBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHMS JUIl peIleHus
po0JieM B peasibHbIX )KU3HEHHBIX CUTYaAIUSX;

OCO3HAHME LIEHHOCTH HaY4YHOH AESTEIBbHOCTH, TOTOBHOCTb OCYIIECTBIIATH IIPOEKTHYIO U
HCCIIEI0BATENIBCKYIO ACATEIbHOCTh HHIMBUYAIBHO U B IPYIIIIE;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEphIBHOMY OOpa30BaHMUIO M CcaMOOOpa3oBaHUIO, K
aKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHMM MO OHOJOIMM B COOTBETCTBUM C IKH3HEHHBIMHU
NOTPEOHOCTSIMH.

METAINIPEAMETHBIE PE3YJIBTATbBI

MeranpeamMeTHbIe pe3ylbTaThl OCBOCHHS ydeOHOTo Tmpeamera «bromorusy BKIIOUYAIOT:
3HaUUMbIE IS (OPMHUPOBAHUS MHUPOBO33PEHUS OOy4JAIONMXCS  MEXKIUCIUIIITHHAPHBIC
(MexnpeIMeTHbIE) OOIeHAYYHbIE TOHATHUS, OTPaXKAIOIIHE 11eJIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crenm(UKy METOJIOB MMO3HAHUS, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBJICHHUE, TPOIECC, CUCTeMa, HAy4HbId (DaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
Teopus, UCCIeOBaHNE, HAOIO/ICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYIHX), YHUBEPCAIIbHBIC
yueOHbIe JIecTBHUS (TTO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIIIE
dbopMupoBanre (yHKIIHMOHATBHONW TPAMOTHOCTH W COIMATBLHOW KOMIIETCHIIMHA OOYdYaIOIIMXCS,
CIOCOOHOCTH 00y4aro IMXxc st HCIIOJIb30BAaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,
MHUPOBO33PDEHUYECKHE 3HAaHWS W YHHBEpCAJbHBIE YueOHbIE ICWCTBUS B MO3HABATEIBHON W
COLIMAJIbHOM MPAKTHKE.

MeranpenmeTHble pe3ylbTaThl OCBOEGHUS IPOrpaMMbl CpeIHEro o0Imero oOpa3zoBaHUS
JTOJDKHBI OTPAXKaTh:

OBJIaIleHI/Ie YHuBepPCAJIbHBIMHA y‘-ICGHbIMI/I NMO3HABATEJIbHBIMH J€iCTBUSMMU:

1) 6a30BbIe JIOTHYECKHE eI CTBUSI:

CaMOCTOATEIbHO (HOPMYIHPOBATh U AKTYaJIU3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOGHUM 3HAHUN NPUEMBI JIOTMYECKOTO MBIIUICHUS (aHamM3a,
CUHTE3a, CpPaBHCHHWS, KJIACCH(PHUKAIMH, OOOOINCHHS), PACKPBIBATH CMBICT OHOJIOTHYCCKUX
MOHATHH (BBIIENATH UX XapaKTepHbIe MPU3HAKH, YCTAHABINBATH CBSI3U C IPYTUMU MOHATHSIMHN);

OMpEeNeNsATh EMU JeATEeNbHOCTH, 3aJlaBas IapameTpbl U KPUTEPUHM UX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTAThI ICITEIIBHOCTH C MOCTABICHHBIMU LEISIMU;



UCIIOJIb30BaTh OMOJIOTUYECKUE TOHATUS JUIsl OObsACHEHHsS (AKTOB W SBICHUN >KUBOU
IIPUPOJIBL;

CTPOMUTH JIOTMYECKHE pacCyXAeHUs (MHIYKTUBHBbIC, JEAyKTHBHbIE, IO aHAJIOTUN),
BBIBIIATH 3aKOHOMEPHOCTU U MPOTUBOPEUHS B PacCMATPUBAEMBIX SIBICHUSIX, (OPMYIHPOBATH
BBIBO/IbI U 3aKJIFOYCHUS;

IIPUMEHSATh CXEMHO-MOJIENBHBIE CPEACTBA Ul MPEICTABICHUS CYIECTBEHHBIX CBA3EH U
OTHOILCHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TakKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBIICHHBIX B Pa3JINYHBIX HH()OPMAIIMOHHBIX HICTOYHUKAX;

pa3pabaTbiBaTh IUIaH pEIIeHWs MTpoOJeMbl €  y4€TOM aHAIM3a HMEIOIIMXCS
MAaTEepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LEIAM,
OLICHUBATh PUCKH MOCIIEICTBUI AESATEIBHOCTH;

KOOPJIMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBHSIX pEajJbHOr0, BHUPTYaJbHOTO U
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBaTh KPEaTHBHOE MBIIUICHHUE NPU PEILIEHUH KU3HEHHBIX IPOOIeM.

2) 6a30BbIe HCCJIeI0BATEJIbCKHE JIe i CTBUSL:

BJIaJIETh HAaBBIKAMH Y4eOHO-HMCCIIEI0BATENIbCKON U MPOEKTHOM JEATENbHOCTH, HaBBIKAMU
paspernieHust npo0aeM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEJIBHOMY MTOMCKY METOJI0B
pelleHrs TPaKTHUECKUX 3aJ1ay, IPUMEHEHHIO Pa3IMYHbIX METO/I0B TIO3HA HUS,

UCIIOJIb30BaTh PA3JIMYHbIE BHJBI JESATEIBHOCTH MO MOJYyYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIIpeTaliy, IpeoOpa3oBaHUIO M NMPUMEHEHHIO B YUEOHBIX CHUTYaIUsAX, B TOM 4YHCIE NPU
CO37aHHMH YU4E€OHBIX ¥ COLIUATBHBIX TPOEKTOB;

(dbopMUpPOBATH HAYYHBIH THUT MBIIUICHUS, BIaJIETh HAYIHOW TEPMHUHOIOTUEN, KIFOUEBBIMU
MOHATHSIMU U METOAMU;

CTaBUTHh M (HOPMYIHPOBATH COOCTBEHHBIC 3a/la4yd B OOpa30BATEIBHON NEATETBHOCTH U
YKU3HEHHBIX CUTYaLIHIX;

BBIIBIISITH TIPHYMHHO-CIICJICTBEHHBIC CBSI3M WM aKTyaJH3UpOBATh 3a1ady, BBIIBHUTATH
TUNOTEe3y €€ pEeIIeHMs, HaXOAUThb AapryMEHThl Ul JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ pELICHUS 3aJaud pe3ylbTaThl, KPUTHUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSIX;

J1aBaTh OLEHKY HOBBIM CUTYAIUsM, OLICHUBATH TPUOOPETEHHBIH OIIBIT;

OCYHIECTBIIATH II€JICHANPABICHHBIA MOUCK MEPEeHOca CPEACTB M CIOCOOOB JEHCTBHUS B
npodeccuoHaIBHYIO Cpeay;

yMEThb TEPEHOCHUTh 3HAaHHWS B T[IO3HABATENIBHYIO U  MPAKTUYECKyI0 00IacTH
KHU3HEACIATEIHHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JacTei;

BBIZIBUTaTh HOBBIC WJIEH, IpeajaraTh OpPUTHHAIBHBIE MOIXOABI M PEIICHHS, CTaBHThH
npoOJIeMbl U 33/1a4H, IOMYCKAIOIME aTbTEPHATUBHBIC PELICHUS.

3) padora ¢c uHdopmManuei:

OPHEHTHPOBATHCS B Pa3IMUYHBIX UCTOUYHUKAX MH(popManuu (TekcTte yueOHOro mocoodus,
HAy4YHO-MONYJISIPHOM JIuTepaType, OMOJIOTHYECKUX CIOBAPSAX U CIIPABOUYHUKAX, KOMIBIOTEPHBIX
0a3ax naHHbIX, B MHTepHeTe), aHaIM3UpPOBAaTh WH(GOPMALMIO DPA3NIUYHBIX BHJIOB U (HopMm
Ipe/ICTaBICHUS, KPUTUYECKH OLIEHUBATh €€ IOCTOBEPHOCTh U HENPOTHBOPEUYNBOCTD;

(dbopmMynupoBaTh 3ampochkl U NPUMEHSTH pPa3IMYHBIE METOJBl MpPU IOUCKE M OTOOpe
OrosIornuecKoil HHpoOpMaIK, HEOOXOIUMOM sl BBITOJIHEHUS YIECOHBIX 3a/1a4;

NpUOOpETaTh OMBIT MCHOJIB30BAHUS WH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH,
COBEpPILEHCTBOBAThH KYJAbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMPATh ONTUMANBHYIO (HOpPMY TPEICTABICHHUS OHOIOTHYECKON
uH(popMaIuu (cxeMsl, rpaduKu, JUarpaMMbl, TaOJIHLbI, PUCYHKH U IPYTO€);



WCIIOJIb30BaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA MpPU paboTe ¢ OMOJOTHYECKOM
HHCI)OpMaHHeIZI HpI/IMCHﬂTI) XUMHNYECKUC, (bHBI/I‘{eCKI/Ie U MaTeMaTU4YCCKUE 3HaKW U CHUMBOJIBIL,
dbopmynbl, abOpeBHATypy, HOMEHKIATypy, HCIOIB30BaTh W MPeoOpa3oBhIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEJICTBA HATJISTHOCTH,

BJaJIeTh HAaBBIKAMU pACHO3HABAHHMS M 3alMThl HMHQOpMaAIMK, HHOOPMAIMOHHON
0€e30MacHOCTH JUYHOCTH.

OBJjiajieHHe YHUBEPCATHLHBIMH KOMMYHHKATHBHBIMH /1€ii CTBHSIMH ;

1) o0mmeHue:

OCYHICCTBJIATH KOMMYHUKAIIUNU BO BCECX C(I)ean JKU3HU, aKTUBHO Y4aCTBOBATb B JHUAJIOTC
WM JINCKYCCHU TI0 CYIIECTBY O00CYXKJaeMoi TeMbl (YMEHHE 3a1aBaTh BOIPOCHI, BBICKA3bIBAThH
CY)XKACHHS OTHOCUTCIIbHO BBIITOJIHCHHA HpeﬂnaraeMoﬁ 3a/la4yi, YYUTBIBATb HWHTCPCCHI U
COITaCOBAHHOCTH MO3MIIMI JIPYrUX YYaCTHHUKOB JMAJIOTa WK JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIMICHHS, IMOHMMATh 3HAYEHHE COIHAIIBHBIX
3HAKOB, MPEINOCHUIOK BOSHUKHOBCHHSI KOH(DJIUKTHBIX CUTYallUi, YMETh CMSITYaTh KOH(PIUKTHI U
BECTH IIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOaMU OOINECHUS W B3aMMOJACHCTBHS, TOHNMATh HaMEPEHUS
JIPYTUX JTIOJIEH, TIPOSIBIISTh YBAKUTEIHFHOE OTHOICHHE K COOECETHUKY U B KOPPEKTHOU dopme
(GOpMYIMPOBATH CBOM BO3PAKCHHS;

Pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIB30BAHHEM S3BIKOBBIX
CPEICTB.

2) COBMECTHASI IeATEJILHOCTD:

[IOHUMAaTh U UCIO0JIb30BaTh MPEUMYIIECTBA KOMaHIHOM U MHANWBUIyalbHON pabOThI U
peleHn OUONIOrHYecKor MpoOieMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS TPYIIIOBBIX
¢dbopM B3aMMOJCHCTBUS IPH PEIICHUN YIeOHON 3a1auu;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBHI C Y4€TOM OOIIMX MUHTEPECOB, W
BO3MOXKHOCTEHN Ka)/10T0 UjeHa KOJIJIEKTHBA;

IIPUHUMATh LI€JIM COBMECTHON J€ATEIbHOCTH, OPraHW30BbIBATH U KOOPAUHUPOBATH
JEUCTBUSI 1O €€ ITOCTHMIKEHHIO: COCTABJIATH IUIAH JIEUCTBUM, pACHPENCNSATh POJIU C YUETOM
MHEHUM YyJaCTHUKOB, O0CYKAATh PE3yJIbTaThl COBMECTHOMH pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIaJa M Ka)/I0r0 y4aCTHUKA KOMAaH bl B OOIIMIA pe3ynbTart
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJularaTb HOBBIE IPOEKTHI, OLIEHWBATH WJIEU C MO3MLIHUHM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh TMO3UTHUBHOE CTPATETMYECKOE IIOBEIECHHE B pA3JIMUHBIX CHUTYyalUsX,
HPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITH MHUIIUATHBHBIM.

OB.]'[aI[eHI/Ie YHUBEPCAJIbHBIMHU PEryjJasiTHBHBIMUA JiefiCTBUSIMU :

1) camoopranmu3anusi:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAaHUS JJS BBIABICHUS NpoOJeM U HUX pelieHus B
KU3HEHHBIX U yYCOHBIX CUTYalUsIX;

BBIOMpATh HA OCHOBE OMOJOIrMUYECKUX 3HAHUH 1I€JIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOMX
JNEHCTBUAX U IMOCTYIKAax [0 OTHOIIEHWIO K JKUBOM IPHUPOAE, CBOEMY 3/I0POBbIO U 3/I0POBBIO
OKPYKaIOIX;

CaMOCTOSTEIbHO OCYILIECTBIISTH IMO3HABATEIBHYIO NESTEIBHOCTh, BBIIBIATH IPOOIEMBI,
CTaBUTh U (OPMYJIHMPOBaTh COOCTBEHHBIC 3aJayl B 0OpPa30BaTEIbLHOW JESITEIbHOCTH U
KU3HEHHBIX CUTYaLUX;

CaMOCTOSITEIbHO COCTABIISATH IUIaH PELICHUS MPOOJIEMBI C YIETOM UMEIOIMXCSI PECYPCOB,
CcOOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYALIUSIM;



pacimpsTh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MTPEeANOUTEHUH;

JeTIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO IIMPOKON HJpyIuLUMU B pPa3HbIX
00J1acTsAX 3HaHU, TOCTOSHHO MOBBIIATH CBOW 00pa30BaTENIbHBINA U KYIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OICHKY HOBBIM CHTYAIlHsIM, BHOCHTH KOPPEKTHBBI B JIESITEIBHOCTh, OIICHUBAThH
COOTBETCTBHUE PE3YNIHTATOB LIEIISIM;

BJIAJICTh HABBIKAMH [T03HABATEILHON Pe(IICKCUH KaK OCO3HAHMS COBEPILIAEMbIX ACHCTBUIA
N MBICJIIMTCIIBHBIX IPOLCCCOB, UX PC3YJIILTATOB U OCHOBaHI/If/'I, HUCIIOJIB30BaTh HpI/IéMBI pe(bJ'ICKCI/II/I
ISl OLICHKH CUTYalluH, BRIOOpa BEPHOTO PEILCHHS;

YMETb OLICHHUBATH PUCKH U CBOCBPECMCHHO NIPUHUMATH PCIICHUA 11O UX CHUIKCHUILO,

NPUHUMATh MOTHBBI M apTYMEHTBI IPYTHX IPH aHAIM3E PE3y/IbTATOB JACSITEIbHOCTH;

3) npuHSITHE Ce0s M IPYTUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX P aHAIIM3€ PE3yIbTaTOB JIEATEIbHOCTH;
IpU3HABaTh CBOE MIPABO M MPABO JAPYIUX HA OLIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TO3ULMH JIPYTOro YeI0BeKa.

INPEAMETHBIE PE3YJIbTATBI

[MpenmeTHbIe pe3ynbTaThl ocBoeHHs mporpaMMbl COO 1o 6rosioriu Ha 6a30BOM YpPOBHE
BKJIIOYAIOT crierupuveckue s yueOHoro npeamera «buosorusy HaydHble 3HAHHsI, YMEHUS U
CIIOCO0BI JIeWCTBHH o OCBOCHHIO, HUHTEPIPETAIAH
n HpeO6pa30BaHI/HO 3HaHPIfI, BUbI ACATCIBHOCTH 10 MOJTYUYCHUIO HOBOT'O 3HAHUSA Y ITPUMCHCHUIO
3HAHWW B Pa3IMYHBIX Y4COHBIX CHTYAIMSX, a TaK)KEC B PCabHBIX JKU3HCHHBIX CHTYAIUsX,
CBS3aHHBIX C Omosorueii. B mnporpaMmme NpeaAMETHBIC PE3YJIbTAThl HNPCACTABICHBI IO TOAaM
o0OydeHwusl.

[lpeamerHble  pe3yinpTaThl  OCBOEHHs ydeOHoro mpenmera «buonorus» ¢ 10
KJlacce OJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHHUII O MeCTe M POJM OMOJOTHMH B CHCTEME HAaydyHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUM COBPEMEHHOH €CTeCTBEHHO-HAyYHOH KapTHUHBI MUpPA H
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B Pa3BUTHE
Ouoaoruy, QyHKIIMOHAIBHON TPaMOTHOCTH Y€JIOBEKA /ISl peLICHUs )KM3HEHHBIX 33/1a4;

YMEHHE PACKPHIBATH COJIEPKaHUE OMOIOTUYECKUX TEPMUHOB U TIOHSITUM: KU3HB, KIIETKA,
opraHus3M, MeTaboau3M (OOMEH BEIIeCTB W NPEBpAIlliCHWE JHEPruH), TOMEeocCTa3
(camoperynsnusi), ypOBHEBas  OpraHM3alMsl JKUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE
(penponmykius), HaCAEACTBEHHOCTh, U3MEHUMBOCTD, POCT U PA3BUTHUE;

yMEHHUE u3jaraTb OMOJOTHYECKHE TEOpUM (KIJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHasi,
IEHTpajibHasE J0orMa MOJeKysipHod Ouonorun), 3akoHbel (I'. Menapensa, T.Moprana, H.
W. BaBuiosa) u yueHus (0 LEHTpax MHOT000pa3usi U IPOUCXOXKACHUS KYIbTYpHBIX pacTeHui H.
W. BaBuioBa), onpenensiTh rpaHUIlbl KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJIaMH HAyYHOTO MO3HAHUsI B OMOJIOTHH: HAONIONEHUE U ONMCAHUE
JKUBBIX CHCTEM, I[IPOLIECCOB M SIBJICHHW, OpraHu3aluus U NPOBEACHHE OHOJIOTHYECKOro
9KCIIEPUMEHTA, BBIIBIIKEHHUE THIIOTE3bl, BBLIBICHHE 3aBUCHMOCTH MEXAY HCCIEIyeMbIMU
BEJIMUYMHAMH, OOBSICHEHHE IOJIYYEHHBIX DPE3ylbTaTOB, MCIOJIH30BAHHBIX HAYYHBIX MOHSTHIH,
TEOpU U 3aKOHOB, YMEHHE JIeaTh BHIBO/Ibl HA OCHOBAaHUU MOJYYEHHBIX PE3Y/IbTATOB;

YMEHHUE BBIJICINIATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK NMPOKApUOT M IYKAPHOT,
OJTHOKJIETOYHBIX U1 MHOTOKJIETOUHBIX OPTraHU3MOB, OCOOEHHOCTH IPOLIECCOB: 0OMEHA BEIIECTB U



IPEBpaIlicHUs] SHEPTUU B KIIETKE, (POTOCHHTE3a, MJIACTHYECKOTO M DHEPreTHYecKoro oOMeHa,
XEMOCHUHTE3a, MUTO03a, MEi03a, OIIOJOTBOPEHUS, PA3MHOKEHHS, WHIWBUIYATHBHOTO Pa3BUTHUS
opranusma (OHTOT€HE3);

YMCHHE MPUMEHSTH IMOJTYICHHBIC 3HAHUS JUIS OOBSICHEHUS OMOJIOTHYECKUX MPOIIECCOB H
SIBIICHUH, JJIS1 IPUHSTHS MPAKTUYECKUX PEICHUH B TOBCEAHEBHON KU3HHU C LIETIbI0 00eCredeHus
0€30MMacHOCTH CBOETO 3JIOPOBbS M 3JI0POBbSI OKPYXKAIOIMX JIFOJCH, COOMIONCHUS HOPM
TPaMOTHOTO TOBEACHHUS B OKPYKAIOIIEH NPUPOAHON cpene, MOHMMaHUE HEOOXOIUMOCTHU
UCTIOJIb30BaHUS JOCTHKCHUH COBPEMEHHOW OMOJOTMM M OWOTEXHOJOTHH Ui PAallMOHAIHHOTO
MPUPOIOTIONIE30BAHUS;

YMEHHE peliaTh JJIEMEHTapHbIE TeHETHYECKHME 3a7adydl Ha MOHO- M JAUTHOpUIHOE
CKpelMBaHue, CIETUICHHOS HACIIEJJOBAHUE, COCTABIATH CXeMbl MOHOTHOPUIHOTO CKPEIMBAHUS
JUTsL TIpeJICKa3aHus HACJIeJOBAaHUS IIPU3HAKOB Y OPTaHU3MOB;

YMCHHE BBIOJTHATH J1a00paTOpHBIC W MPAKTHYECKUE PadOTHI, COOIIOIATh MpaBUiia ITpU
paboTe ¢ yueOHbBIM U J1a00OpaTOPHBIM 000PYIOBAHHEM;

YMCHHE KPUTHYECKH OIICHUBATh M WHTEPIPETHPOBATH WHPOPMAHIO OHMOJIOTHYECKOTO
COJIep’KaHMsI, BKJIIOYAIOIIYIO TCEBIOHAYYHbIE 3HAHUS M3 PA3IUYHBIX HUCTOYHUKOB (CpelCcTBa
MacCcoBOW MH(OpMAaIHK, HAYIHO-TIOMYJIIPHBIE MaTEPHAIIBI), STHYCCKHUE aCIICKThl COBPEMEHHBIX
UCCJIeIOBaHUH B OMOJIOTUH, METUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaThb COOCTBEHHBIE IHCHMEHHBIE W YCTHBIE COOOINCHUsS, 0000Ias
OMOJIOTHYECKYI0 HMH(POPMAIMI0O M3 HECKOIbKUX HCTOYHHKOB, TPAaMOTHO HCIOIb30BaTh
MOHSATUUHBIN anmapar OHOJIOTHH.

[IpeameTHble  pe3yabTaThl  OCBOCHHS  ydeOHoro mnpeamera «buonorus» ¢ 11
Kjlacce T0JKHBI OTPaXKaTh:

c(hOopMUPOBAHHOCTh 3HAHUN O MECT€ W POJM OHOJOTHM B CHUCTEME HAay4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUpa U
HayYHOTO MUPOBO33PEHHUS, O BKJIA/IE POCCUUCKIX U 3apYOCKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu, GyHKIHOHATHLHON TPAMOTHOCTH YeJIOBEKa JIJIsl pelIeHU s )KU3HEHHBIX 33124,

YMEHHE pAacCKpbhIBaTh COJCp)KaHWE OWOJIOTUYECKHMX TEPMHUHOB U TIOHSATHI: BH],
NONyJsiusl,  TeHO(MOHJ,  OBOJIONUS,  JBIKYOME  Ccuibl  ((akTOpbl)  DIBOIIOLHH,
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB, BHI000pa30BaHUE, DKOJOTHUYECKHE (HAKTOPHI, IKOCHUCTEMA,
OPOJYICHTBI, KOHCYMEHTBI, PEIYICHTBl, I[eMH MHUTAHUS, OKOJOTMYeCKas MUPaMHJIa,
OouoreoreHo3, buocdepa;

YMEHUE Hu3Jlaratb OWOJIOTHYECKHe Teopuu (dBojrononHass Teopuss Y. JlapBuHa,
CHUHTETHYECKasi TeOpHUsl SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoblmeBoro cxonactsa K.
M. bapa, uepenoBaHus IIaBHBIX HampasiaeHu u myrei 3Bomtonuu A. H. CeBeprioBa, yueHus o
ouocepe B. U. BepHaackoro), onpeaensTs TpaHULIbl KX IPUMEHUMOCTH K >KUBBIM CHCTEMaM;

YMEHHUE BIIAJIETh METOJIaMU HAYYHOTO IMO3HAHUs B OMOJIOTHH: HAONIONEHUE U OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB M SBJICHUWI, OpraHu3alus U TPOBEJCHUE OHOIOTUYECKOTO
9KCIIEPUMEHTA, BBIIBIKEHHWE THIIOTE3bl, BBLIBICHHE 3aBUCUMOCTH MEXIY HCCICIyeMbIMU
BEIMUYMHAMH, OOBSICHEHHE TMOJYYEHHBIX DPE3ylIbTaTOB, HCIOJIH30BAHHBIX HAYYHBIX MOHSITHH,
TEOPHUH M 3aKOHOB, YMEHHE JICJIaTh BBIBO/IBI HA OCHOBAHHH ITOJYYCHHBIX PE3yTbTAaTOB;

YMEHHE BBIICIATH CYIICCTBCHHBIC MPU3HAKUA CTPOCHHUS OHOJOTUYECKHX OOBEKTOB:
BUJIOB, TMOMYJSAIUN, MPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OHOI€OlEeHO030B U 3KOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACJIEACTBEHHOW  HM3MEHUMBOCTH, E€CTECTBEHHOIO  OTOOpa,
BUI000pa30BaHusl, PUCIIOCOOICHHOCTH OPraHW3MOB, NEHCTBUS HKOJOTHYECKUX (PAKTOPOB Ha
OpraHu3MBbl, IEPEHOCA BEIICCTB M MOTOKA SHEPTUH B HKOCHCTEMAaX, aHTPOIIOTEHHBIX N3MEHEHHI
B DKOCHCTEMaxX CBOEH MECTHOCTH, KPYyroBOpPOTa BEIIECTB M OHOTCOXMMHUYECKUX ITUKIOB B
ounocdepe;

YMEHHE MPUMEHSTH MOJIydYEeHHBbIC 3HAHUS IS OOBSICHEHHS] OMOIIOTUYECKUX TIPOIECCOB U
SIBJICHUH, JIJISI IPUHSATHS TPAKTUICCKUX PEIICHU B TTIOBCETHEBHOM KH3HU C TEJIbI0 00CCTICUeHUS



0€30I1aCHOCTH CBOETO 3[0POBbS M 3/I0pPOBbS OKpYXAIOLUMX JIO/EH, COOMIOACHUS HOPM
IrPaMOTHOTO TIOBEJCHUS B OKpYXKarolled NPUPOAHON cpene, MOHMMaHWE HEOOXOAMMOCTHU
MCII0JIb30BaHUs JOCTUKEHU I COBPEMEHHOMU Ouosorun L paloHaIbHOIO
HPUPOIOIOJIL30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/lauM, COCTABIATH CXEMbl IEpeHOoca
BEILIECTB U HHEPTUU B IKOCHCTEMax (I[€MU MUTAHU);

YMEHUE BBIMOJHATH Ja0OpaTOpHbIE U MpaKTUYeCKHe padoThl, COOM0IaTh MpaBUia Mpu
pabote ¢ yueOHBIM | JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTHYECKH OLIEHMBATh M WHTEPIPETHPOBATH MHPOPMAIUIO OMOIOTHYECKOTO
COJepkKaHMs, BKIIIOYAIOILYIO IICEBJOHAYYHBIC 3HAHUS U3 Pa3IMUYHBIX MCTOYHUKOB (CpeICTBa
MaccoBo MH(pOpMaIuy, HAyJYHO-TIONYISAPHBIE MaTepuaibl), paccMaTpuBaTh TJI0OATbHbIE
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO
MO3ULHUIO;

YMEHHE CO03/1aBaTh COOCTBEHHbIE IHCBMEHHbIE U YCTHbIE COOOIIEHMs, 00001mas
OMOJIOTHYECKYI0 HMH(POPMAIMI0 M3 HECKOJIBKUX HMCTOYHHKOB, TPAMOTHO HCIIOJIB30BATh
HNOHATUNHBIN anmapar OuoJIOruy.

COJEPKAHUE OBYYEHU A

10 KJIACC

Tema 1. BuoJiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U JIPYTHMU
€CTECTBEHHBIMU HayKamu, (puiaocoduei, dTHKOM, 3CTETUKOH u mpaBoM. Ponbp Ouomornu B
dbopMUpOBaHUH COBPEMEHHOM Hay4YHOI KapTHHBI Mupa. Cuctema OMOJIOTUYECKUX HAYK.

MeTo/1b1 TO3HAHUS )KUBOU MPUPO/BI (HAOIIOICHNE, SKCIIEPUMEHT, OIMMCAaHUE, U3MEPEHHE,
KJaccu(UKaIus, MOJICTUPOBAHUE, CTATUCTUUYECKAsE 00pabOTKa TaHHBIX).

JdemMoHcTpanuu:

Hoptpersr: Y. apsun, I'. Mengens, H. K. Konbios, [Ix. Yorcon u ®@. Kpux.

Tabmuiel u cxembl: «MeToIbI MO3HAHUSI )KUBOU MPUPOIBD).

JlabopaTopHbIe N IPpaKTHYeCKHe PadoThI:

[Ipaktrueckas pabdorta Ne 1. «Mcmonp30BaHMe pPa3MUHBIX METOJIOB MPU H3YYCHUH
OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 HX OPraHU3al M.

XKussle cuctemsbl (6MocHcTeMBbl) KaK MpeAMeT H3ydeHHUs Ouonoruu. OTimuue >KUBBIX
CHUCTEM OT HEOPTraHUYECKOH IPUPOJIBIL.

CpoiicTBa OHOCHMCTEM U HMX pa3HooOpa3ue. YpPOBHU OpraHU3alMM OHOCHCTEM:

MOJIEKYJISIDHBIN,  KJIETOYHBIA, TKAHEBBbIA,  OPraHU3MEHHBIM,  MOMYJISILMOHHO-BHUIOBOM,
9KOCUCTEMHBIN (OMOreoIeHOTUYECKH ), OrochepHbIi.
JdemoHcTpanuu:

Tabmuupl 1 cxembl: «OCHOBHbIE TpPU3HAKH JKU3HW», «YPOBHU OpraHU3alMu JKUBOKN
MPUPOIBD).
OOGopynoBanue: monenb Monekyist JJHK.

Tema 3. XuMuYeCKUil COCTAaB M CTPOEHHUE KJIETKH.

XMMHUYECKMHA  COCTaB  KJIETKH.  XUMHUYECKHE  DJIEMEHTBI:  MAaKpOJIJIEMEHTHI,
MHUKpO3JeMeHThl. Bosla 1 MUHEepaibHbIE BELECTBA.

OyHKUMM BOJBl U MHHEpPAJIbHBIX BellecTB B KieTke. [lopnepikaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u crpoeHne 0enkoB. AMMHOKHCIIOTEI — MOHOMEDHI OenkoB. HezameHnMeble
U 3aMEHUMble aMHUHOKUCIOTH. AMHUHOKHCIOTHBIA COCTaB. YPOBHM CTPYKTYphl OelKOBOH



MOJIEKY/bl (TMepBUYHAs, BTOPHYHAs, TPETUYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenKkoB. bruonornueckue pyHKIHH OSIKOB.

@®epmeHTHl — OHoJOrMUeckue kartanu3atopbl. CTpoeHue (epmeHTa: aKTUBHBINA LIEHT,
cyoctpatHas crneuuduyHoctb. Kodepmentsl. Butamunbsl. Otiuuusg  QepMEHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBonapl: MoOHOcaxapuiabl (TJIIOK0O3a, pubo3a U J1e30KcMpubd03a), Jucaxapuabl
(caxapo3a, J1aKTO3a) W MOJMCaxapujbl (Kpaxmai, TJIMKOTeH, Iejuliosio3a). buomornyeckue
(GYHKITUH YTIEBOJIOB.

Jlunuapr:  Tpurimuepuabl, QGochomunuasl, crepounsl. [ uapoduinbHO-THAPOGOOHBIE
cBolicTBa. buonornueckue ¢pynkuuu aunuaoB. CpaBHEHUE YIJIEBOAOB, OEIKOB M JIMIIMJOB Kak
MCTOYHUKOB SHEPTHUH.

Hyxneunnossie kucnotel: JJHK 1 PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuun JJHK. Crpoenme m ¢ynxnuum PHK. Buper PHK. AT®: ctpoenme u
byHKIIH.

[Muronorus — Hayka o kierke. Kilerounas Teopusi — nmpumep B3aUMOJCHCTBUS HIIEH U
(akTOB B HAYYHOM [TO3HAHUU. MeTO/1bl U3YYEHUSI KICTKH.

Knerka kak nenocrHas xuBas cucrema. O01me npru3Haky KJIETOK: 3aMKHYTas HapyXKHas
meMmOpana, mosekynbl JIHK kak reneTuueckuii anmapar, cucTemMa CHHTe3a OesKa.

Tunsl KJIETOK: 3yKapuoTHueckass M IpokapuoTuuyeckas. OCOOEHHOCTH CTpPOEHUs
poKapruoTHYecKoi kietku. Kierounas crenka Oakrepuil. CTpoeHHe 3yKapuOTHUYECKON KIETKH.
OCHOBHBIC OTIUYHS PACTUTEITBHON, )KUBOTHOW M TPUOHON KIJICTKH.

IToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, WX (DYHKIIHH.
[Tnazmatuyeckass mMemOpaHa, e€ cBoilctBa u ¢yHKumMH. lluTonnasma u e€ opraHounsl.
OnnomeMOpannble opranou bl kiaetku: D1IC, annapar [Nonpaxu, muzocoMsbl. [lonyaBToHOMHBIE
OpPraHoOMJIbl KJIETKH: MHUTOXOHJpPHUH, IMiacTuibl. IlpoucxoxkieHre MUTOXOHAPHM M IIACTHA.
Bunel nnactua. HememOpaHnHble OpraHoOu Ibl KIETKU: puOOCOMBI, KIIETOUYHBIN IIEHTP, LIEHT PUOJIH,
PECHUYKH, KIyTUKU. DYHKIIUN OPraHOMI0B KJIETKU. BKmoueHwus1.

SAnpo — perynsTopHslil eHTp KieTku. CTpoeHue sapa: siiepHas 000JI04Ka, KaproIiazma,
XPOMATHH, AAPbIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Moptpetsr: A. Jlesenryk, P.I'yk, T. IlIBann, M. lllneitnen, P. Bupxos, k. Yorcown,
@. Kpuk, M. Ymikunce, P. ®pankinun, K. M. bap.

Jlnarpammbl: «PacnipenieneHne XMMHMUYECKHMX 3JEMEHTOB B  HEXHUBOM  NpUpoOAe»,
«PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B dKUBOW IIPUPOJIEY.

Tabmuuel u cxemsl: «llepruoguueckas Tabiuia XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «brnocunTes Genkay, «CTpoeHne Monekyisl Oenka», «CtpoeHue hepmeHTay,
«Hyxnennoseie kucnotel. JITHK», «Crpoenne monekynsl AT®», « CtpoeHre 3yKapuOoTHUECKOM
KJIeTkn», «CTpoeHHe >KMBOTHOM KIETKH», «CTpOEHHE pacTUTEIbHON KIeTKH», «CTpoeHune
IIPOKApPUOTHUYECKOM KIETKW», «CTpOEHUE siipa KIETKN», « Y TIEBOABD, «JIumuapm.

O6opyioBaHKE: CBETOBOM MHKPOCKOI, OOOpyIOBaHWE NJIsi MPOBEACHUS HAOIIOICHH,
U3MEpEeHUH, 3KCIEPUMEHTOB, MUKPOIPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTepUAIbHBIX
KJICTOK.

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

JlaGoparopnas pabora Ne 1. «l3yueHne KaTaquTUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha
IpUMEpPE aMuiIa3bl UM KaTalasbl)».

JlaboparopHass pabora Ne 2. «l3ydyeHue CTpPOCHHS KIETOK PACTEHUU, XUBOTHBIX H
OakTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MHUKPOIIPENapaTax U uX OMHUCAHUCY.

Tema 4. KuzueaeaTe JbHOCTH KJIETKH.



OOmen BemiecTB, WM MeTabomu3M. AccuMuisAnus (IJIACTHYECKUH OOMEH) U
JTUCCUMUJISIIMS (9HEPTETUYECKU 0OMEH) — JIBE€ CTOPOHBI €IMHOTO Tpolecca MeTabomsma. Poib
3aKOHOB COXPaHEHHUsI BEIIECTB M DHEPTUU B MIOHUMAaHUU METab0IM3MA.

Tumnbr oOMeHa BemecTB: aBTOTPOQHBI U TeTepoTpodHbli. Pois hepMeHTOB B 0OMeHE
BEILIECTB U NIPEBPALLICHUHN YHEPTUU B KIIETKE.

®dotocunTe3. CBeroBas u TeMHOBas (a3pl (GoTocuHTe3a. Peakimu ¢doTocHHTE3A.
DddexTuBHOCTH PoTOCUHTE3A. 3HaUeHHE (DOTOCHHTE3A s )KU3HU Ha 3emiie. BinusHue ycinoBuit
cpelbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUSI €0 MPOIYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHHIA.

XeMocuHTe3. XeMOCHHTE3UPYIONMe OakTepru. 3HAYCHHE XEMOCHHTE3a JJIs JKM3HH Ha
3emute.

DHepreThyeckuii oOMEH B KiIeTKe. PacmierieHue BeHIeCTB, BBIICICHUE W
AKKyMYJIMPOBaHUE SHEPTUHU B KJIETKE. DTallbl SHepreTuueckoro oomena. ['nukoms. bpoxenue u
ero Buael. KucnopomHoe okucieHue, WM KJIETOYHOEe JbixaHue. OKUCIUTENTbHOE
dochopunupoBanue. IPheKTUBHOCTH YHEPTETUUECKOT0 0OMeHa.

Peaknmuu wmatpuunoro cuHre3a. [eHetmueckas wuadpopmamms u JHK. Peamuzamus
TeHeTHYeCcKol MHpopMalu B KIeTKe. ['eHeTuueckuid Ko U ero cBoicTBa. TpaHCKpumims —
matpuusblii cunte3 PHK. Tpanciauust — 6uocunTes Oenka. Oramnbl Tpanciaiauuu. Koauposanue
aMUHOKUCIOT. Posib pubocom B OnocuHTe3e Oerka.

Heknerounbie ¢opmbl >ku3HHM — BHUpPYCHL. Mcropuss oTkpeitus BupycoB (/.
. VBanoBckuif). OCOOEHHOCTH CTPOEHUS U JKM3HEHHOTO IMKIIa BHUPYCOB. bakrepuodaru.
bone3nn pacrenuii, ;)kNBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc ummyHoaeduimra
yenoBeka (BUY) — Bo30ymurens CIIMa. OOpatHasi TpaHCKpHUIIMS, peBepTa3a W WHTErpasa.
[MpodunakTrka pacnpocTpaHeHUsI BUPYCHBIX 3a00I€BaHU.

JdemoHcTpanuu:

IMoptpetsr: H. K. Konbiios, JI. . UBanosckuit, K. A. Tumupszes.

Tabmuubl ~ u  cxembl: «Tunsl  nuTanus»,  «Merabonuzm»,  «MHUTOXOHIPHUSY,
«OHepreTuueckuil oOMen», «Xmopomnact», «Porocunres», «Crpoenne JJHK», «Ctpoenue u
bynkunoHnupoBanue TreHa», «CuHte3 Oenka», «l'eHeTmueckuit Koa», «Bupycw»,
«bakrepnodarn», «Ctpoenue wu xkuszHeHHbId 1uKka Bupyca CIIM[la, Oaxtepuodaray,
«Pennmukarms JJTHK».

OOopynoBanue: mojenu-anmiukanuu «Yasoenune JJHK u Tpanckpunums», «buocunres
oenkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema 5. PazMHOkKeHHe M MHIAMBUIYAJIbHOE pa3BUTHE OPraHU3MOB.

Krnerounblii MK, WM SKM3HEHHBIM UK KiaeTku. WHTepdaza m murto3. Ilporeccs,
nporekarmnme B uwHTepdasze. Permnmukamums — peakuums marpuuHoro cuatesa JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIA Ha0Op — KapuoTum. [[UMIOMIHBIA M TarIOMIHBIA XpPOMOCOMHBIE
HaOopbl. XpoMatusl. L{uTonornueckre OCHOBBI PA3MHOXKEHUS U MHAWBHUIYATHHOTO Pa3BUTHUS
OpraHNU3MOB.

Henenue knetkn — Muto3. Crammm muto3a. I[Ipomecchl, mpoucxoisime Ha pasHbIX
CTausAX MUTO3a. BUONOrM4ecKuii CMBICI MUTO34.

[Iporpammupyemas rubesb KIETKH — aromnTo3.

@®opMbl  pa3sMHOXEHHUS OpraHu3MoOB: Oecronoe u monoBoe. Bunael 6ecnosnoro
pPa3MHOXEHHS: JCJICHHE HaJBOE, MOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOXKeHHE. VICKYCCTBEHHOE KJIOHMPOBAHME OPTaHU3MOB, €r0 3HAYEHHE IS
CEJICKIIUH.

[TonoBoe pasMHOXKEHHE, €r0 OTIMYUS OT OECIOJIOTO.

Meiio3. Craguu meitoza. [lpoieccel, mpoucxoasume Ha cragusx Mmeiosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpICa U 3HaU€HUE MEH03a.

I"amerorenes3 — mporecc 00pa30BaHus MOJIOBBIX KIJIETOK Y )KMBOTHBIX. [10JI0BBIE Kene3bl:
CEMEHHUKH U su4yHUKU. OOpa3oBaHWE U Pa3BUTHUE IMOJOBBIX KJIETOK — TaMeT (criepMaTo30uf,



SIIEKIeTKa) — chepmaroreHe3 u oBoreHe3. (OcOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmato3onioB. OmnonorBopeHue. [lapreHorenes.

NuauBuayanpHoe pa3BUTHE (OHTOreHEe3). OMOpHOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Oranbl 3MOPUOHATIBLHOTO PA3BUTHS y IO3BOHOYHBIX JKUBOTHBIX: JApPOOJIEHHE, TacTPYJIsLus,
opranorenes. IloctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBLHOIO Pa3BUTUS: IIPSMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHue cpenpl Ha pa3BUTHE OPraHuU3MOB, (AKTOPbHI, CIIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaUN
pa3BUTHSL.

JdemoHcTpanuu:

TaOnuiel ¥ cxempl: «@OpMbI pa3MHOKEHUSI OPTraHU3MOBY, «JIBOWHOE OIJIOIOTBOPEHUE Y
LBETKOBBIX pacTeHHil», «BereraTuBHOe pa3MHOXKEHHME pacTeHui», «/lenenue KiaeTku
OaxTepuit», «CTpoeHHe NOJIOBBIX KJIETOK», «CTpoeHHE XpOMOCOMBI», «KIeTOUHBINA UKD,
«Penmukamms [JTHK», «Mwuto3», «Meito3», «lIpsamoe u Henpsamoe pazButue», «['ametorenes y
MJIEKOIUTAIOIMX U YeJI0BEKa», « OCHOBHBIE CTaIMU OHTOTEHE3a».

OOopy0BaHUE: MUKPOCKOIN, MHUKporpenaparsl «CrnepMaTo30usl MIIEKOMHUTAIOIIET 0,
«Slitnexnerka miekommTatouero», «KapuokmHes B KiIeTkax KoOpellka JIyKa», MarHUTHas
MoJieNb-anIumKaims «Jlenenue kinerkn», moaens JIHK, monens metadasnoit XpoMOCOMBI.

JlaGopaTopHble U PaKTH4YeCKUE PadoThI:

JlabopaTtopHas pabota Ne 3. «HaOmroieHne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOINpEnapaTaxy.

JlaGopatopHass pabora Ne 4. «/3ydeHHe CTPOCHHUS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTMpenapaTaxy».

Tema 6. Hacsie1cTBeHHOCTb 1 H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer w 3amaum reHeTuku. Mcropuss pa3BUTHS TeHETUKU. Poib IUTONOrMM H
SMOpPHOJIOTHH B CTAHOBIIEHUH FE€HETUKU. BKiaa poccuiickux u 3apyO0eKHBIX YUEHBIX B pa3BUTHE
TeHeTHUKU. MeToapl TeHeTUKH (THOPUIOTOTMYECKHH, ITUTOTEHETUYECKUH, MOJIEKYISIPHO-
reHeTruueckuii). OCHOBHbIE T€HETHUECKUE MOHATHS. ['eHeTnyeckass CUMBOJIMKA, HCIIOJIb3yeMasi B
CX€Max CKpeIMBAHU.

3aKOHOMEpPHOCTH  HAcJIeJOBaHMsI  TMPU3HAKOB,  yCTaHOBIEHHble [. Menzaenem.
MonorubpuaHoe ckpenmBanue. 3aKoH eAMHO00pazus ruOpUI0B epBoro nokonenus. [Ipasuio
JTOMUHUPOBAaHMS. 3aKOH paclleruieHus npu3HakoB. ['umore3a uyucroTel ramer. [lonmHoe wu
HEI0JIHOE JIOMUHUPOBAHHUE.

JuruOpuaHoe cKpeumBaHue. 3aKOH HE3aBUCHUMOIO  HAclieIOBaHUS IPHU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JUTHOPHUIHOTO CKpEIMBAHUS. AHAIM3UPYIOIIEEe CKpPELMBAHHE.
Hcnonp3oBaHne aHATM3UPYIOIIETO CKPEeIMBAHUS IS OTIPE/IeNIEHUsI TeHOTHUIIA OCOOH.

CuennenHoe HacienoBaHue IpusHakoB. Pabora T. Moprana mo crenjieHHOMY
HacJIeI0BaHUIO T'eHoB. HapylleHne cuenieHns reHoB B pe3yJibTaTe KpOCCUHIOBEpa.

XpoMOCOMHas TEOPHS HACJIEICTBEHHOCTU. [ 'eHeTuecKue KapThl.

I'enetuka nona. XpoMOCOMHOE oOINpeeneHue mnojia. AyToCOMbI M TIOJIOBbIE XPOMOCOMBI.
['omorameTHble W reTeporaMeTHble OpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIETUIEHHBIX C
I0JIOM.

N3meHunBOCTh. BuABl W3MEHUMBOCTH: HEHACJIEJICTBEHHAs M HacleACTBEHHas. Poib
cpeasl B HEHACJIEJACTBEHHOW  M3MEHYMBOCTH.  XapaKTEepPUCTHKa  MOAU(DUKAIIMOHHON
M3MEHYMBOCTU. BapuanuoHHBIA psg W BapualMoHHas KpuBas. Hopma peakuuu mnpusHaka.
KonuuecTBeHHblE U KauyeCcTBEHHblE MpPU3HAKM M UX Hopma peakuuu. CBolicTBa
MOAU(PHUKAITMOHHON U3MEHYUBOCTH.

HacnexcrBenHas, WM TeHOTHUIIUYECKAs, U3MEHUYNBOCTh. KoMOMHATHBHAS M3MEHUYNBOCTb.
Meiio3 u mOJIOBOM mpolecc — OCHOBA KOMOMHATMBHOW W3MEHYMBOCTH. MyTalnoHHas
u3MeH4YnBOCTh. Kitaccudukanus Mmyranuil: TeHHBIE, XpPOMOCOMHBIE, TeHOMHBbIe. YacTtoTa u
OpUYUHBI MyTauuii. MyrarenHble (pakTopbl. 3aKOH TOMOJIOTHUECKUX PAZAOB B HACJIEJICTBEHHON
m3MmeHunBocty H. . BaBunoga.




BuesnepHas Hacine1CTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka yenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJbl I'€HETHKH 4YEJIOBEKa:
IeHEaJOrMYeCKUi, ONM3HENOBbI, LUTOTCHETUYECKUH, OHOXUMUYECKUHA, MOJIEKYISPHO-
reHeTuueckuii. CoOBpeMEHHOE OIpe/ieJIeHue TEHOTHIA: IOJHOTEHOMHOE CEKBEHHpOBAHHUE,
TeHOTUIMPOBaHUE, B TOM uyucie ¢ nomoupto [II[P-ananusa. HacnenctBenHbsle 3aboseBaHus
YyelloBeKa: TeHHble O0O0Jie3HH, OOJE3HM C  HACJEJACTBEHHOW MpeApacroyioKEHHOCTHIO,
XpoMOCcOMHBIe Oone3Hu. CoMaTuyeckue W TreHeparuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnune! 310poBOro o0pas3a KU3HU, JUATHOCTUKH, MPOPUIAKTUKUA U JICUEHUS T€HETHUECKUX
Oose3Hell. MeauKOo-TeHETHYeCKoe KOHCYIbTHPOBAaHUE. 3HAYCHHWE MEIAMIIMHCKON TeHETHKH B
MPEeOTBpPALCHUN U JIEUEHUH FeHEeTUYECKUX 3a00IeBaHUI YeI0BEKa.

JdemoHcTpanuu:

Hoptpertsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. YUerBepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabauirel u cxembl: « MOHOTUOPHUIHOE CKPEIMBAHUE M €r0 IMTOTCHETUYECKas OCHOBAY,
«3aKOH pacLelJIeHUuss M €ro IUTOTeHeTHYecKas OCHOBa», «3aKOH YHCTOThl TaMeTy,
«/lurubpugHoe ckpenmBaHue», «LluTomornueckue OCHOBBI AUTHOPHUIHOTO CKPEIIMBAHUY,
«Meioz», «B3zaumopaeicTBue ajeabHbIX TEHOBY», «I €HETHYEeCKNEe KapThl paCTEHUM, JKUBOTHBIX
u uesnoBeka», «['eHeTnka mosa», «3aKOHOMEPHOCTH HACJIEIOBAHMS, CLIETUIEHHOIO C II0JIOMY,
«KapuoTunbel uyenoBeka M IKUBOTHBIX», «Buabsl wusMeHunBocTH», «MoaudukanroHHas
U3MeHYMBOCThY, «HacnenoBanue pesyc-dakropa», «['eHeTnka rpynm KpoBu», «MyTalnoHHAs
WU3MEHUYUBOCTBY.

OOopyaoBaHue: MOJIENU-AMMIIMKAIMN  «MoHOTHOpUAHOE CKpenmBaHuey», «HemomHoe
JOMHUHHUpOBaHUe», «JurubpuaHoe ckpeunmBanuey», «llepekpécT XpoMocom», MHUKPOCKON U
MuKpornpenapar «J{pozopunay (HopMa, myranuu (GopMbI KpbUILEB U OKPACKH TeJa), repoapuit
«I"opox MOCEeBHOI».

JlabopaTopHble M MPaKTUYeCKHE PA0OTHI:

JlabGopatopnas pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U TUTUOPUTHOTO
CKpelMBaHus y Jpo30(uibl Ha TOTOBBIX MUKPOMpPENnapaTaxy.

JlabopaTtopHas padora Ne 6. «M3yueHne Mou(pUKAIMOHHOW U3MEHYMBOCTH, IOCTPOCHHE
BapHUAIIMIOHHOTO PsiJia U BApUALIMOHHON KPUBOW».

Jlabopatopnass pabGota Ne7. «AHnanu3 wMyrauuii y Apo30(uiasl Ha TOTOBBIX
MHKpOIpenapaTaxy.

[MpakTuueckas padota Ne 2. «CocTapieHne 1 aHaJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuus oprann3mMoB. OCHOBbI OHOTEXHOJIOTUH.

Ceneknus Kak Hayka M mpolecc. 3apoXkACHUE CENeKUHUU U JomMecTukauus. Yuenue H.
. BaBuiioBa 0 1LEHTpax NMPOMCXOXKIACHUS U MHOTrooOpasusi KYJIbTYPHBIX pacTeHHUi. LIeHTpbl
MPOUCXOKICHHS TIOMAIHUX KMBOTHBIX. COpT, Opoa, IITaMM.

CoBpeMeHHbIE METOABI CeJIeKIMU. MaccoBblil U MHAUBUAYAIbHBIH OTOOPHI B CEIEKIIUU
pacTeHuil 1 )kUBOTHBIX. OIleHKa 3KcTepbepa. bin3kopoacTBeHHOE CKpelMBaHNEe — WHOPUIMHT.
Uucras mmuus. CkpemmBaHUE YHCTHIX JuHUKA. [ereposwc, wimm rulpuaHas cuia.
Heponcteennoe ckpeumBanue — ayrOpuaur. OrmanéHHas rulOpuauzanuss U e€ yclexu.
HckycCTBEHHBIM MyTareHe3 M IMOJYyYEHHE MOJUIUIONAOB. J[OCTHXKEHMS CEJIEKUUH PACTEHHH,
YKUBOTHBIX 1 MUKPOOPTaHNU3MOB.

buotexHonmoruss kak oOTpaciab MNPOM3BOJCTBA. |'€HHAs WHXEHEpUsA. ITambl CO3JIaHUS
pexomOunantHoii JIHK u TpancreHusix opranusmoB. Kiierounas wumxenepus. Kietounsle
KYJIbTYpbl. MUKpPOKIIOHAJIBHOE Pa3MHOKEHUE pacTeHnil. KoHMpoBaH e BBICOKONPOLYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpPraHU3MOB. OJKOJIOTMUYECKME M 3Tudeckue mnpodiaempl. ['MO —
TeHETHYEeCKU MOAU(PUIIMPOBAHHBIC OPTaHU3MBI.

JleMoHcTpanuu:

Hoprpetsr: H. W. Basunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. liBaHoB.




Tabauiel 1 cxembl: kapTa «LIeHTpbI MPOUCXOXKACHUS U MHOT000paszusi KYAbTYPHBIX
pactenuit», «Ilopojpl nomManmHux KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHui», «OtnanéHHas
rubpuanzanus», «Paborel akamemuka M. ©. MBanoBay, «llomummonaus»y, «OOBEKTHI
onorexHosioruny, «Kinerounsie KyabTypbl U KJIOHUpOBaHHE», «KOHCTpynpoBaHWE M TIEPEHOC
TE€HOB, XpOMOCOM».

O6opyioBaHKe: MYJSKU THIOJO0B U KOPHETUIONOB AUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repOapuii «CeabCKOX035CTBEHHBIC PACTEHUSY.

JlaGopaTopHble U NPaKTH4YeCKUE PadoThI:

Okckypensi «OCHOBHBIE METOJbI U JIOCTHMIXKEHHS CEJIEKIMU PACTEHUM U >KMBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO3SICTBO, TA0OPATOPHUIO arPOYHUBEPCUTETA MU HAYYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIMOHHAS OMOJIOTHA.

[Ipeanochulkn BO3HMKHOBEHHS JBOJIONMOHHON TEOPUHU. DBOIIONMOHHAS TEOpHS M €€
MecTO B OmoJioruu. BiausiHue 3BONIOLIMOHHON TEOpHH Ha pa3BUTHE OMOJIOTUHU U IPYTHX HAyK.

CeunerenbctBa sBoyonnu. I[laseoHToNmornyeckue: MocaeaoBaTEIbHOCTD MOSBICHUS
BHUJIOB B MAJICOHTOJIOTMUYECKOM JIETONUCH, TIepexoiHble popmbl. buoreorpaduueckue: cxoacTBo
U paznuuue hayH u Gaop MAaTEPUKOB H OCTPOBOB.

OMOPHOJIOTHYECKHE: CXOJCTBA W Pa3INuKsi SMOPUOHOB PA3HBIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-AHATOMHUYECKHE: TOMOJIOTMYHBIC, AHAJIOTMUYHbBIE, pPYIUMEHTapHbIE OpTraHbI,
aTaBU3MBL. MOJEKYIIpHO-OMOXHMHYECKHE: CXOACTBO MEXaHM3MOB HACJIEICTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MTyTEeH Y BCEX OPTaHU3MOB.

OpomonvionHast Tteopuss Y. JlapBuna. llpeamnochbuiku BO3HMKHOBEHHS JapBUHU3MA.
JIBukynme CuUllbl SBOMIONUU BUJAOB 10 JlapBuHy (M30BITOUHOE pPa3MHOXKEHHE MPHU
OTPaHWYCHHOCTH pECYpCOB, HEOMpeneNEéHHass W3MEHYMBOCTh, OOph0a 3a CyIIeCTBOBAHHE,
€CTECTBEHHBII 0TOOD).

Cunrernueckas teopus sBoitonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkpososronus. [Tonmymsinys kak eIMHULA BUJA U YBOJIOLHUH.

JIBrokynme cuiibl ((paKTOphI) PBOJIFOIMK BUJIOB B MpHUpOe. MyTallMOHHBIA TPOIECC U
KOMOMHATUBHAsT W3MEHYMBOCTH. llomymaunuoHHble BOJHBI U Jpeiid reHoB. M3omsuus wu
MHUTpaLusl.

EcrecTBeHHBIII 0TOOp — HampaBisONME (GakTop BOIIONUH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOneHHOCTH ~ OpPraHM3MoOB  Kak  pe3yiabTar  3Bomtouuu.  Ilpumepsr
IpHUCIOCcOONIeHHH Yy opraHu3MoB. ApoMoph 036l U UHOA AT TAI[UH.

Bun w BumooOpazoBanme. Kpurepumm Buma. OcHoBHbE (HOpMBI BHI000pa30BaHUS:
reorpagpuueckoe, SKOJIOrHUECKOe.

MaxposBosonusi. @opMbI IBOJIIOLMK: (PUIETUYECKAs, TUBEPreHTHAas, KOHBEPreHTHasl,
napasuienbHas. HeoOpaTuMocTh 3BOMTIOLNH.

[IpoucxoxxneHue  OT  HECNEUUAIM3UpPOBaHHBIX  mpeakoB.  [Iporpeccupyroras
crienuanm3anus. AganTuBHas paaualius.

JdemoHcTpanuu:

Hoptpersr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M. bap,
3. I'ekkenn, @. Mrosep, A. H. Cesepiios.

Tabmuubl  u  cxembl: «Pa3BuTHe OpraHuveckoro wmupa Ha 3emiiey», «3apoJbln
MO3BOHOYHBIX JKHBOTHBIX», «ApxeonTepukcy, «Dopmbl OOpbObl 32 CYyIIECTBOBAHUEY,
«EcrectBeHHbIii  0TOOpP», «MHOrooOpa3ue COpPTOB pacTeHui», «MHoroobpasue TmOpo.
JKUBOTHBIX», «ITonmynsiumy, «MyrauuonHas M3MEHUYUBOCTHY, «ApoMopdo3b»,
«nnoanantanumny, «OO0masi nereHepamus», «JIBwxkynme cuibsl sBomonun», «Kapra-cxema




mapmpyra myremectBus Y. Jlapsuna», «boppba 3a cymectBoBaHHe», «IIpucrnocobieHHOCTD
OpraHu3MoBy, «I eorpapuyeckoe BuA000pazoBaHuE, « IKOJIOIHUECKOE BUI000PAa30BAHUEY.

OOopyoBaHuE: KOJJICKIUSI HACEKOMBIX C PA3IMYHBIMHM TUIIAMHU OKPAaCKU, HAOOp IJI0/JI0B
n CEMsH, KOJUICKIHNA «HpI/IMepBI 3alIUTHBIX HpI/ICHOCO6H€HI/II\/II Y JKHBOTHBIX», MOJCJIb
«OCHOBHBIE HaIpaBlIEHUS HBOJIOLUNY», 00BEMHAss Mozenb «CTpoeHue TOJOBHOIO MO3ra
MTO3BOHOYHBIX).

buoreorpaguueckass kapra Mupa, KouieKius «@DOpMbl COXPaHHOCTH HCKOIMAeMbIX
KUBOTHBIX W PAaCTEHHUI», MoAenb anmumkaiws «IlepekpécT XpoMocom», BIaKHBIE TpenapaThl
«Pa3Butne Hacekomoro», «Pa3BuTHe mATYIIKH», MHKpompenapar «Jpo3oduna» (HOpMa,
MyTaruu (HOpPMbI KPHUTHEB U OKPACKHU TEJIA).

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

JlaGopatopHas padota Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIESCKOMY KPUTEPUIOY.

JlaGopatopHass pabora Ne 2. «OnucaHWe TPUCTIOCOOJNICHHOCTH OpraHu3Ma © e
OTHOCHTEIIBHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHe M Pa3BUTHE KU3HU Ha 3emuie.

JloHayuHbIe IPEICTABICHUS O 3apOXKICHUH KU3HU. HayuHble TMoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emuie: abuWoOreHe3 W MaHclepMus. XUMHUYECKash 3BOJIOLHUSA. AOHOTEHHBI CHHTE3
OpraHMYECKUX BEIIECTB W3 HEOPraHMYECKUX. OKCIEPUMEHTAIbHOE  IOATBEPIKICHHE
XAUMHYECKOU 3BooMU. HavaneHblie dTanbl 6uonorndeckoit sBomtonun. ['umoresa PHK-mumpa.
®opmupoBaHHe MEMOPAHHBIX CTPYKTYP M BOSHHUKHOBEHHE MPOTOKJIETKU. [lepBble KieTku U ux
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX IPYII )KUBBIX OPTaHU3MOB.

Pazputne xu3Hm Ha 3emisie 1o spaM W nepuojaM. Karapxeil. Apxeiickas u
nporepo3oiickas dpel. l[laneo3olickas 3pa W €€ NepuoJbl: KEeMOPUHUCKUM, OpPJOBUKCKUH,
CUJIYPUMCKUH, TIEBOHCKU, KAMEHHOYTOJIbHBIN, TIEPMCKHIA.

Meso3olickas 3pa U €€ Nepruobl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaitHo3oiickas 3pa u €€ nepuo/pl: MaJleoreHOBbI, HEOT€HOBBIN, AaHTPOIOT€HOBBIH.

XapakTepucTHKa KJIMMaTa U IeojIoTHYeckux mporeccoB. OCHOBHBIE ATaIbl 3BOIOIUU
pPacTUTENIBHOTO M JKMBOTHOTO MHupa. Apomopdo3bl y pacTeHuil W >kuBOTHBIX. [losiBieHue,
pacuBeT U BbIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

CucreMa OpraHMyYeCcKOro Mupa Kak OTpak€HHE BOJIIOLMU. OCHOBHBIE CUCTEMATUUECKUE
IPYyNIbl OPraHU3MOB.

OBousirolMsl  4esloBeKa. AHTpPONOJOrMs Kak Hayka. Pa3Butue mnpencraBieHUi o
IIPOMCXOKIEHUH 4YenoBeKa. MeTo bl n3ydeHus antponorene3a. CXoACTBa U pa3auyus 4eJloBeKa
M )KMBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YETI0OBEKa.

JBmxynme cuibl (dakTopsl) aHTpomoreHeza. HacneiacTBeHHass HW3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUM Tpyna, MBILUICHUE,
peub.

OCHOBHBIE CTaJMM U BETBU 3BOJIOLUM YEJIOBEKA: aBCTPAJIONUTEKH, UeTOBEK yMEblid,
UYenosek npsaMmoxomsaumii, YenosBek Heanaepranbckui, YemnoBek pasymHbil. Haxonku
HCKOIIAEMBIX OCTAaTKOB, BPEMs CYIIECTBOBaHHS, 00JaCTh pacrnpocTpaHeHHsi, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 )KU3HU, OPYIUS.

UYenoseueckue pacbl. OCHOBHBIE OOJIBIIME PAChl: €BPOIECOUIHAS (€Bpa3muiicKas), HErpo-
aBcTpasiouiHas  (dKBaTOpHAlbHAsl), MOHTOJOWIHAs  (a3MaTCKO-aMepuKaHckas).  YepTbl
IPUCTIOCOOJIEHHOCTH TIPEJCTAaBUTENIEH YeNOBEYECKUX pac K YCIOBHSM CYIIECTBOBAHUS.
EnuncrBo uenoBeueckux pac. Kpuruka pacuszma.

JdemoHcTpanuu:

Hoptpersr: @. Peau, JI. [lactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. dapBuH.

Tabauiel u cxembl: «BozHnukHoBeHne ConHEYHOU cucTeMbl», «Pa3BuTHE OpraHu4ecKoro
mupa», «PacturenbHas kieTtka», <« KuBoTHas kinetka», «lIpokapuoTnueckass KieTkay,
«CoBpemMeHHasl cucTeMa OpraHMYecKoro mupa», «CpaBHEHHE aHATOMHYECKUX YEpPT CTPOEHMS
YeJIOBEeKa U 4eI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTHYECKUX HAXO/I0K




NPEIKOB COBPEMEHHOTO 4eNoBeKa», «JlpeBHeinme moan», «/pesHue moam», «llepBbie
COBpPEMEHHBIE JII0IN», «HenoBeueckue pachh».

OOopynoBanue: mymsku — «IIpoucxoxkaenue 4yenoBeka» (OKOCTBI  aBCTPAJONMTEKA,
NUTEKAHTPOIIa, HeaHIepTaiblla, KPOMaHbOHIIA), CICTIKU HJIM M300pa)KeHUs KaMEHHBIX OpYAWUN
EepBOOBITHOIO YeJIOBeKa (KaMHHU-YOMIEphl, pyouia, ckpelia), reoXpoHoorndyeckas Tadinuuna,
KosuteKus «PopMbl COXpaHHOCTH UCKOTIAEMBIX )KHBOTHBIX M PACTEHUI.

JlabopaTopHble U IPpaKTHYeCKHe PadoThI:

[Tpaktraeckas padota Ne 1. «M3ydeHne uCKomaeMbIX OCTaTKOB PACTEHHUH M )KUBOTHBIX B
KOJUICKITUSIX).

DKCKypeusi «DBOJIIOIHUS OPraHUYECKOTO MHpa Ha 3emJe» (B €CTeCTBEHHO-HAYYHBIA WITH
KpaeBequecKHuil Mmy3eil).

Tema 3. Opranusmbl 4 OKpyKal0Ias cpeaa.

OKkojorusi Kak Hayka. 3aJaud M pa3fesibl dKOoJOoruM. MeToapl 3KOJOTHYEeCKUX
UCCJIeI0OBaHUI. DKOJIOrMUECKOe MUPOBO33PEHHUE COBPEMEHHOT0 YEJIOBEKA.

Cpenpl  oOuTaHMSI ~ OpraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYyILIHAs, IOYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Okonornueckue ¢akrtopel. Krnaccudukamus skomoruueckux (akTopoB: aOMOTHYECKUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. JlelicTBHE SKOIOrnYeckuX (PaKTOPOB Ha OPTaHU3MBI.

Abuotunyeckue  (GakTopbl:  CBET, TeMIeparypa, BiIaxHOCTb. doTonepuoansM.
[IpucnocobaeHust opraHu3MoB K JIeHCTBHIO a0HOTHYECKUX (pakTopoB. bronornyeckue purMel.

buotnueckne Qaktopel. Buasl OMOTHYECKMX  B3aMMOJACHCTBUNA:  KOHKYPCHIIHS,
XUIHUYECTBO, CUMOKO3 U ero gopmsl. [lapasutusm, koomnepauus, MyTyain3M, KOMMEHCAIH3M
(kBapTUpaHCTBO, HaxJIeOHUYECTBO). AMEHCaIM3M, HEWTpanu3M. 3HadeHHe OMOTHYECKUX
B3aWMOJICHCTBHI IS CYIIECTBOBAHMS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJOTHYECKUE XapaKTEepPUCTUKU monymsinui. OCHOBHBIE TOKa3aTeiad MOMYJISIIHH:
YUCJIEHHOCTb, IUIOTHOCTb, POKJIAEMOCTb, CMEPTHOCTb, HpUPOCT, Murpauus. [uHamuka
YHCJIICHHOCTH TOMYJISIUU U €€ PEeTYIISIIHS.

JdemoHcTpanuu:

Hoptpetsl: A. I'ym6onsar, K. @. Pynbe, O. ['exkens.

Tabauue! u cxeMbl: KapTa «lIpupoaasie 30Hb1 3eMmimy, «Cpeabl 00UTaHUSI OPTaHU3MOBY,
«Dotonepuoausmy», «llomymsimumy, «3aKOHOMEPHOCTH pPOCTa YUCICHHOCTH  IMOMYJISIINU
uH}py30puu-TyPenbrny, «lIumesrie menmny.

JlaGopaTopHble M NpaKTHYeCKHe PadoThI:

Jlaboparopnas padora Ne 3. «Mopdosmornueckne OCOOEHHOCTH PACTEHHH W3 Pa3HBIX
MECT OOUTaHUSD».

JlabGopatopnas padota Ne 4. «BrnusiHue cBeTa Ha pOCT M Pa3BUTHE YEPEHKOB KOJIEYCaY.

[MpakTudeckas pabora Ne 2. «IToacu€T TIIOTHOCTH MOMYJISIINI pa3HBIX BUIOB PACTCHUIN.

Tema 4. Coo0mecTBa M 3K0JIOTHYeCKHE CHCTEMBI.

CoobmectBo  opraHu3smMoB —  OuoneHo3. CTpykTypel  OHOLIEHO3a:  BUJOBaf,
IpPOCTpaHCTBEeHHas1, Tpoduueckas (TmiieBas). Buabi-nomuHanTel. CBsi3u B OMOIIEHO3E.

Okosorudeckue cucrembl (3kocucremsl). [loHsTue 00 sKocucTeMe W OMOreoleHO3e.
OYHKIMOHATBHBIE KOMIIOHEHTBI JIKOCUCTEMBI: TPOIYIEHTHI, KOHCYMEHTBI, PEIylEHTHI.
KpyroBopoT BemecTB M MOTOK JHEPTUM B dKocucTeMe. Tpoduueckne (MUIICBBIE) YPOBHU
skocucreMbl. IlumeBbie 1enu u cetd. OCHOBHBIE IIOKa3aTeld HKOCHUCTEMBL: Ouomacca,
OPOAYKLHS. OKOJOTUYECKHE MHUPAMHUAbI: NPOAYKLHUH, YUCIEHHOCTH, OuomMacchl. CBoiicTBa
HKOCUCTEM: YCTOMUNBOCTB, CaMoperyisius, passutue. Cykueccus..

[Ipupoanbpie SKOCHCTEMBI. DKOCHCTEMBI O03Ep MU pPEK. DKOCHCTEMa XBOWHOIO WIIH
HIMPOKOJIUCTBEHHOIO JIECa.

AHTpPOIIOTeHHBIE IKOCUCTEMBL. ATpPOIKOCHCTEMBL. YpOosKkocucTeMbl. buonornueckoe u
X031 CTBEHHOE 3HaYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak GakTop ycToHuMBOCTH 3KOocucTeM. CoxpaHeHue OHOJIOTHYECKOro
pa3HooOpa3us Ha 3emiie.




Yuenune B. U. Bepnaackoro o 6mocdepe. ['panuiipl, coctaB u CTpykTypa Ouochepsl.
XKusoe BemectBo u ero (yHkmuu. OcobeHHOCTH OMocdepbl Kak TI00aIbHONH KOCHCTEMBI.
Jlunamuyeckoe paBHOBecHe U 0OpaTHasi CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB M OHMOTCOXMMHYECKHE IUKIBI AJIEMEHTOB (Yriepoja, a3oTa).
3oHasbHOCTH OUOoCchepbl. OCHOBHBIE OMOMBI CYIIH.

UenoseuectBo B Ouocepe 3emau. AHTpONOTeHHBIE W3MEHEHUs B Ouocdepe.
I'mobGanbHbIe HKOIOTHYECKHE TPOOITIEMBI.

CocymecTBoBaHMe NpUpoAsl U dYenoBedecTBa. CoxpaHeHHe OHOpa3sHOOOpas3us Kak
OCHOBa yCTOHYMBOCTH Ouocdepbl. OcHOBa pPalMOHAIBHOTO YIPABIECHUS TMPUPOJHBIMU
pecypcamu M UX UCTOJIb30BaHue. JlocTHKeHNs: OMOJIOTMH M OXpaHa IPUPOIbL.

JdemoHcTpanuu:

Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabauiel u cxembl: «[lumessie nenu», «buoneHos: cocras u cTpykrypa», «lIpupoansie
coobuiectBay, «llemn nuraHus», «OKkonormyeckas mnupamuia», «buocdepa u yenoBex»,
«JKocHuCTEMa IMIMPOKOJUCTBEHHOTO Jiecay, «DKOCHCTEeMa XBOWHOro Jeca», «buoieHos
BOJOEMaY», «ArpoueHo3», «llpumepHble aHTpPONOreHHbIE BO3ACHCTBUS Ha IMPUPOAY»,
«BaxHeWMe WCTOYHUKM 3arpsi3HEHUs BO3JyXa W TPYHTOBBIX BOI», «llouBa — BakHeWmas
cocraBison@s onochepsn», «DakTopsl Herpajanuu nousy», «llapaukosslil 3pdexT», «PakTopsl
paIuoaKTHBHOTO 3arpsi3HeHus ouochepr», «O01ast cTpykTypa onocdepo», «Pacnpoctpanenue
KU3HU B Omocepe», «O30HOBBIN 3kpaH Ouocheps», «KpyroBopor yriepona B Ouocdepey,
«KpyroBopot azoTa B mpupoe».

OOopyaoBaHUE: MOJIENTb-ANTUTMKALIHS «Tunnunele OMOIICHO3E, repoapuii
«PacturtenbHple  coolmectBay, komlekuuu — «buomenos», «BpeaumTemn — BakHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYNbTYp», TepOapuu ¥ KOJUICKIIMM pAcTeHUH U HKUBOTHBIX,
IpUHAJUIeKAIIE K Pa3HBIM 3KOJOTHYECKUM IpymaM oxHoro Buaa, Kpacnas kuura Poccuiickoit
®denepanuu, N300pakeHIUS OXPaHSEMBIX BUIOB PACTCHUH U KHUBOTHBIX.




TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HanmeHnoBaHue pa3/iesioB U TEM POTPaMMbI KonuuecTBo yacos OnektpoHHbIe (1M(POBBIE) 00pa3oBaTECIbHbIC
n/m Beero||  KoHTposbHbIe I[pakTHyecKue pecypeel
paboTsl paboThI
1 Buosorus kak Hayka 2 0.5 bubnunoreka [{OK https://m.edsoo.ru/7f41c292
2 JKuiBbIe CHCTEMBI M UX OpTaHU3aIUs 1 bubmunoreka [{OK https://m.edsoo.ru/7f41c292
3 XUMHYECKHI COCTAB M CTPOCHHE KIIETKH 8 1 bubmunoreka [{OK https://m.edsoo.ru/7f41c292
4 KusueneareabHOCTh KIIETKH 6 bubmuoreka IIOK https://m.edsoo.ru/7f41c292
5 PasmHoOXeHNE ¥ MHIMBUAYAIbHOE PA3BUTHE 5 1 bubnuoreka IIOK https://m.edsoo.ru/7f41c292
OpraHN3MOB
6 HaciencTBeHHOCTD U N3MEHYHUBOCTD 8 15 bubmuoreka LIOK https://m.edsoo.ru/7f41c292
OpraHHU3MOB
7 Cenexuus opraHuzmMoB. OCHOBBI 3 bubnuoreka IHOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUU
8 PesepBHOE Bpemst 1 bubmuoreka IIOK https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB T10 34 0 4
[TPOI'PAMME
11 KJIACC
Ne i/m HauMeHoBaHM€e pa3aenoB U TeM IPOrPaMMBI ‘ KonugecrBo yacos ‘ OnexrpoHHbIe (U POBEIE) 00pa30BATEIBHBIE PECYPCHI

‘Bcero” KontpomneHble pa60T1)1‘ ’HpaKrI/rquKHe pa60TI)1‘

|9BOJIIOIII/IOHHa$I ouonorus

1

[Bu6muorexa IOK https://m.edsoo.ru/7f41cc74

Bo3HMKHOBEHUE 1 pa3BUTHE )KU3HU Ha 3eMJie

N
9

0.5

bu6nuoreka [{OK https://m.edsoo.ru/7f41cc74



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Ne i/m HaumMeHoBaHMe pa3ienoB U TEM IPOrPaMMBI | KonungecrBo yacos | OnexTpoHHbIe (U POBBIE) 00pa30BATEIBHbIE PECYPCHI

|Bcero|| Kourpossnsie paGotsi||[paxtiueckue paGoTs|

|3 ||OpFaHI/I3MBI U OKpYXKarolas cpeaa H 5 || H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41cc74 ‘
|4 ||C006H.[€CTBa 1 DKOJIOTHYECKUE CUCTEMBI H 9 || H HEI/I6JII/IOT€Ka IIOK https://m.edsoo.ru/7f41cc74 ‘
|5 ||Pe3epBH0e BpeMs H 2 || H HBI/I6JII/IOT€Ka LIOK https://m.edsoo.ru/7f41cc74 ‘

|

|OBLLEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 34 | 0 I 2.5 |
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https://m.edsoo.ru/7f41cc74

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbTATAM OCBOEHUSI OCHOBHOM

OBPA3OBATEJBLHO MPOT'PAMMABI

10 KJIACC
Kon x
HDOBEDSEMOLD IIpoBepsieMble MpeAMeTHBIE Pe3yJbTAThl 0CBOEHHSI OCHOBH O
poBep o0pa3oBaTe/IbHOW MPOrpaMMbl CpeIHEro 001ero o0pa3oBaHus
pe3yJbTaTa

CdhopMHUPOBaHHOCTh 3HAHUKH O MECT€ M PONM OHOJOTMM B CHUCTEME HaydHOTO
3HAHUA €CTECTBCHHBIX HAayK, B (JOPMHPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
KapTHHBI MUPa U HAyYHOTO MHPOBO33PEHUS; O BKIIAaJe POCCUHCKHUX U 3apyOeKHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (DYHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa
JUISL peLLIeHUs )KU3HEHHBIX 33124

YMeHune pacKkpbiBaTh COACPKaHWE OWOJOTMYECKHUX TEPMUHOB U TOHATHH: KU3Hb,
KJIeTKa, OpraHu3M; MeTabonu3M (OOMEH BEIIeCTB U MpEeBpalleHUE HIHEPTUu),
romMeoctad  (CaMOpeTyJsiliusi), YpPOBHEBAas  OpraHU3aIldsl  JKUBBIX  CHCTEM,
CaMOBOCITpOU3BeICHUE (PEIPOAYKIIHS), HACIECACTBEHHOCTh, U3MEHYMBOCTh, POCT U
pasButTHe

YMmeHne u3naraTb  OMOJNOrMYECKHE  TEOpUM  (KJIETOYHAs, XPOMOCOMHaf,
MytarmonHas), 3akonbl (I'. Mennens, T. Moprana, H.1. BapuioBa) u yuenus (o
LIEHTpax MHOTr000pasus U MPOUCX0XKIEHUS KylIbTypHbIX pacTenuit H.W. BaBunosa),
OIIPEEIIATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM

YMeHue BmaneTh METOJAaMHU HAydyHOTO MO3HAaHUS B OHONOTMU (HAONIOJCHUE H
OMHUCAaHNE >KUBBIX CHCTEM, MPOIECCOB U SBICHUMN; OpraHu3alus U IPOBEICHHE
OMOJOTHYECKOTO DKCIIEPUMEHTA, BBIIBUKEHUE TUTIOTE3bI; BEISIBICHUE 3aBUCUMOCTH
MEXJy HCCICIyeMbIMU BEJIMYMHAMHU, OOBSICHEHUE TIOJYYEHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUH M 3aKOHOB; YMEHHUE JETaTh BBIBOJIBI
Ha OCHOBaHUHU MOJYYEHHBIX PE3YyIbTaTOB)

YMeHue BBIICNATH CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPHUOT U
DYKapHOT, OJHOKIETOYHBIX W MHOTOKIICTOYHBIX OpPraHHU3MOB; OCOOCHHOCTH
MpoIlecCOB OOMEHA BEIISCTB W MPEBPAIlICHUS] JHEPTUH B KIETKe, (poTocuHTE3a,
MJIACTUYECKOTO M DJHEPreTHYeCKOro OOMEHa, XeMOCHWHTE3a, MUTO03a, Meio3a,
OILTOJIOTBOPEHUS, PA3MHOXKCHHUS, WHIMBHUIYAJILHOTO PAa3BUTHUS  OpPTraHU3Ma
(oHTOTEHE3)

YMeHue MNPUMCHATH IIOJYYCHHBIC 3HAHUA JJId O0BACHEHUSI OHOJOTHYECKUX
MPOIIECCOB M SIBICHWUMU, JUISI MPUHATUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHON
KU3HM B LENsIX oOecreueHuss Oe30MacHOCTH CBOETO 370pPOBbS U 310POBbS
OKpYXaroLMX JIoAeH, COOMIOJeHUs] HOPM I'PaMOTHOTO MOBEJICHHUS B OKPY)KaroILeh
MPUPOJHON Cpele; TOHUMaHWE HEOOXOAMMOCTH MCIONB30BAaHUS JOCTH)KCHUHN
COBPEMEHHOM ouosornu u OMOTEXHOIOTUH UIs  PalMOHAIBLHOTO
PHUPOAOIIONB30BAHNUS

VYMmenue pe€iaTh 3JIEMCHTAPHBIC TCHETUYCCKHUE 3aa4ld Ha MOHO- U ,Z[I/IFI/I6pI/II[HOC
CKpCIIMBAaHUC, CHCIIJICHHOC HACJICAOBAHHC, COCTABIIATH CXCMBI MOHOI‘I/IGPI/IIIHOFO
CKp€IMBaHUsA IJId IPEACKA3aHNA HACIICAOBAHUA IIPU3HAKOB Y OpraHu3MOB

YMeHue BBINOIHATH JIA0OPATOPHBIE U MPAaKTUYecKue padoThl, COONM0OIATh MpaBuiia
pH pabote ¢ yueOHbIM U Ta00PaTOPHBIM 000PYIOBaHUEM

YMeHne  KpUTHUYECKH OLICHMBATH ¥ MHTEPIPETUPOBATH  HHPOPMAIHIO
OMOJIOTUYECKOTO  COJepXKaHUs, BKJIIOYAIONIYI0 IICEBJOHAYyYHble 3HAHUS U3
paznuuHbIX HCTOYHUKOB (CMMU, HaydyHO-mONyJIsIpHbIE MaTepuaibl); TUYECKUE




Kon
MpoBepPsIeMOro
pe3yJabTaTa

IIpoBepsieMble MpeaAMeTHBIE Pe3yJIbTAThl 0CBOEHHSI OCHOBH O
o0pa3oBaTeJIbHOW NMPOrpaMMbl CpeIHEr0 001ero 00pa3oBaHusl

ACIICKThI COBPCMCHHBIX HCCIEIOBaHUN B 6I/IOJ'IOFI/II/I, MCIHNIIUHC, OMOTEXHOJIOTUH

10

YMenune co3gaBaTh COOCTBEHHBIC MHUCHMEHHBICE W YCTHBIE COOOIICHUS, 00001Ias
OMOJOTHYECKYl0 HMH(OpPMAIMI0 W3  HECKOJBKUX  HCTOYHHKOB, TPaMOTHO
HCIIOJIb30BaTh MOHSITUUHBIN anmapaTt OuoJIOTur

11 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3yIbTATHI 0CBOEHUS OCHOBHOI
0o0pa3oBaTe IbHOM NMPOrpaMMbl CpeIHETr0 001ero 00pa3oBaHus

CdhopMupOBaHHOCTh 3HAHWM O MECT€ M POJHM OHMOJOTMM B CHCTEME HAydHOTO
3HAaHUA €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON
KapTUHBI MUPa W HAYYHOTO MUPOBO33PEHHUS; O BKIJIAJIC POCCUHCKUX H 3apyOeIKHBIX
y4EHBIX-OMO0JIOTOB B pa3BUTHE OMONOTHH; (DYHKIIMOHAIBHON IrPaMOTHOCTH Y€JIOBEKa
ISl peIICHNS )KU3HEHHBIX 33/1a4

YMeHue pacKphiBaTh COJIEpKaHUE OWOJIOTMUYECKUX TEPMHHOB W TIOHSATHIA: BUJ,
MOMYJISIIUS, TEHO(MOH[, SBOIIONMS, IBIKYIIME CWIB ((aKTOPBI) SBOJIOLUH,
MPUCTIOCOOJIEHHOCTh OPTaHW3MOB, BHJ000pa30BaHUE, AIKOJOTHYECKHE (AKTOPBHI,
JKOCHCTEMA,  MPOIYICHTBI, KOHCYMEHTBI,  PEIYICHTHI, IIENH  I[HUTAHHUS,
9KOJIOTHYECKas MupamMuia, OnoreorneHos, onocdepa

YMeHue wu3naratb OWOJOTMYECKHE Teopud  (IBOIIONMOHHAs Teopus Y.
JlapBuHA, CHHTETUYECKAsl TCOPHUS JBOJIONWH), 3aKOHBI W  3aKOHOMEPHOCTH
(3apomsineBoro cxoactea K.M. bapa, uepenoBanus riiaBHbIX HANpaBIeHUN U yTel
somonnu A.H. CesepiioBa, yuenusi o 6uocepe B.M. Beprajackoro), onpenensits
rpaHulbl UX IPUMCHHUMOCTH K KHBbIM CUCTCMaM

YMmeHue BJIaACTh MCTOJaMU HAYYHOI'O IIO3HAHHUA B Onooruu (H&6JIIO,Z[CHI/IC n
OIIMCAHUE KUBBIX CUCTEM, IPOLECCOB U HBHCHI/Iﬁ; opranu3alusa U IPOBCACHHUC ouo-
JIOTUYCCKOTO ISKCIICPpUMCHTA, BBIABUKCHUC THUIIOTC3bI; BBIABJICHUC 3aBUCHMOCTH
MCKIAY HCCICAYCMbIMH BCIIMYUMHAMU, 00BsICHEHHE IIOJIYYCHHBIX PpPE3YJIbTATOB,
HCIIOJIB30BAHHBIX HAaYYHBIX HOHHTHﬁ, TGOpI/Iﬁ 1 3aKOHOB;, YMCHUEC A€JIaTh BBIBOIbI
Ha OCHOBAHHH ITOJTYUCHHBIX peSYHBTaTOB)

VYMmenue BBIACTIATE CYHICCTBCHHBIC MMPU3HAKU CTPOCHUA OMOJIOTHYECKHUX OOBEKTOB:
BUJIOB, TOMYJISIMKI, TPOIYIICHTOB, KOHCYMEHTOB, PEIYyIICHTOB, OMOTCOIICHO30B M
HKOCHCTEM; OCOOCHHOCTH IPOILIECCOB HACIEACTBEHHOW M3MEHYHBOCTH, €CTECTBEH-
HOTO 0TOOpa, BHUIO00pPA30BaHUS, IMPUCIIOCOOTCHHOCTH OPTaHW3MOB, JEHCTBUS
9KOJIOTHYECKHX (AKTOPOB Ha OPTaHU3MBI, TIEPEHOCA BEIICCTB M ITOTOKA YHEPTUU B
IKOCHCTEMAX, AHTPONOTCHHBIX HM3MEHEHHUH B DHKOCHCTEMax CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB U OMOTEOXUMHUYECKHUX ITUKIIOB B OMochepe

YMeHrue TpUMEHATh TONYYCHHBIE 3HAHUS IS OOBSCHEHUS OUOJIOTHYECKHUX
MPOIECCOB U SIBICHUH, JUISI MPUHATHS MPAKTUYCCKUX PEICHHUH B MOBCETHEBHOMN
KU3HH B IIENsX oOecredeHusl 0E30MMaCHOCTH CBOETO 3JI0OPOBBS U 3/I0POBBSI OKPY-
KAIOIMX JIFOJICH, COOJIOJCHHUS HOPM TPAaMOTHOTO TOBEICHHS B OKPYKAKOIICH
MPUPOIHON Cpejie; TOHMMAaHHE HEOOXOAMMOCTH WCIONB30BAHUS JOCTHKEHUI
COBPEMEHHOM OMOJIOTHH I PAIIHOHAIBHOTO TPUPOIOTIONB30BAHMS

VYMmenne peaTb JBJICMCHTAPHBLIC OuoJIOruYecKue 3aga4dd, COCTaBJIATh CXCMBI




Kon

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTATHI OCBOCHMU S OCHOBHOM

npoBepsieMOro o
0o0pa3zoBaTeJIbHOW MPOrpaMMbl Cpe/IHEr0 00Iero 00pa3oBaHus
pe3yJbTaTa

NepeHoca BEIECTB U YHEPrUu B IKOCUCTEMaX (IIeTH MUTaHuUA)

YMeHue BBINONHATH J1Ja0OpaTOpPHbIE U MPaKTUYECKHe paboThl, COOMI0IaTh MpaBHiia
8 npu padote ¢ yueOHbIM U J1a00paTOPHBIM 000pyIOBaHUEM

YMeHne  KpUTHYECKM  OLIEHMBaThb W MHTEPIPETHPOBATh  HMHPOpPMALUIO

OMOJIOTUYECKOTO  COJCpXKaHWs, BKJIIOYAIOUIYI0 TIICEBJOHAYYHBIC 3HAHUSA U3
9 pa3nuuHbIX ncTOUYHUKOB (CMMU, HaydHO-TTOMYIIsipHbIE MaTepUalbl); paccCMaTpUBATh

ro0aibHbIe  HKOJIOTUYECKHE TMPOOJIeMBbl COBPEMEHHOCTH, (HOpPMHPOBATH IO

OTHOILEHHUIO K HUM COOCTBEHHYIO MO3HIIHIO

YMeHune co3aaBaTh COOCTBEHHBIE MUCBMEHHBIE M YCTHBIE COOOLICHMS, 00001as
10 OMOJIOTUYECKYI0O ~ MH(QOPMAIMI0O W3  HECKOJBKMX  HCTOYHHUKOB, T'PAMOTHO

HCII0JIb30BaTh IOHSATUIHBIN arrapar Onosoruu




Kon

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTIACC

IIpoBepsieMblil 3JIeMEHT COIE PKAHUS

buonorus kak HayKa

1.1

buonorus — Hayka o >kxuBou mpupojae. Ponb Ouonormu B (GopMHUpOBAHMH COBPEMEHHOM
HAy4HOU KapTuHBI Mupa. CucreMa OHOJIOTMYECKHX HAYK

1.2

Mertonpl MO3HaHUS >KUBOM HpHponbl (HAOIIOAEHUE, SKCHEPUMEHT, OIMHCAHUE, U3MEPEHHE,
KJIacCU(PHKALNS, MOACTHPOBAHNE, CTATUCTUYECKAss 00padOTKa JaHHBIX)

JKusBble cucTeMbl 1 UX OopraHu3anus

2.1

JKuBble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus ounonoruu. CBoiicTBa OMOCUCTEM U UX
pazHooOpasue

2.2

YpoBHU opraHu3zauud  OMOCUCTEM: MOJEKYISPHO-T€HETUYECKUH, KJIETOYHbIM, opra-
HU3MEHHBIH, MOMYIAMOHHO-BUIOBOM, YKOCUCTEMHBIN, OnoCc(epHBbIit

XUMHUYECKHM COCTaB U CTPOCHHUC KIICTKA

3.1

XI/IMI/I‘ICCKI/Iﬁ COCTaB KIJICTKH. XI/IMI/I‘—IeCKI/Ie DJICMCHTHI: MaKpOBJ'IeMeHTBI, MI/IKpO&TIeMeHTBI.
Bo;[a nu MI/IHepaﬂbHLIC BCIIICCTBA. cI)yHKI_II/II/I BOJIbI H MI/IHCpaHLHLIX BCIICCTB B KIICTKC.
[MognepxkaHue OCMOTHYECKOTO OaslaHca

3.2

benku. CoctaB u crpoeHue 0enkoB. AMHUHOKHCIOTHI — MOHOMEpHI O0enkoB. HezameHuMble u
3aMEHHUMBbIE aMUHOKHUCIOTbI. AMUHOKUCIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€IKOBOIi
MOJIEKY/Ibl (NEpBUYHAS, BTOPUYHAS, TPETUYHAs M YETBEPTHUYHAS CTPYKTYpa). XUMHUECKHE
cBoiicTBa OenkoB. bruonornueckune GyHKIIUHA OSITKOB.

®epmeHThl — Ouojoruueckue karanuzaropsl. CrpoeHue (epmeHTa: aKTUBHBIA IIEHTD,
cyoctpatHas cnenupuuHocth. Kodepmentsl. Burtamunbl. Otanuust (epMeHTOB OT
HEOPraHMYECKUX KaTaJIn3aTOpPOB

3.3

VrneBoasr: MoHOcaxapuabl (TJIFOKO3a, pub03a M Ie30KCcHprO03a), Aucaxapuibl (caxaposa,
JaKTO3a) W MoJucaxapuibl (Kpaxmall, TJIMKOTEH, IeJuTioiio3a). buonormdeckue QyHKIHA
YIJIEBOJIOB.

Jlummuael: Tpuraunepuapl, crepoupl, hochomunuabl. I'uapodunsHO-THAPOGOOHBIE CBOWCTRA.
buonornueckue ¢yaknun swmnunoB. CpaBHEHHE YIJIEBOJOB, OEIKOB H JIMIMHIOB Kak
UCTOYHHKOB SHEPTUU

3.4

Hyxnennoseie kucnorsl: JIHK n PHK. HykneoTuabpl — MOHOMEpBI HYKJIEMHOBBIX KHCIOT.
Crpoenue u ¢pynkunu JJHK. Crpoenune u pynximu PHK. AT®: ctpoenue n pyHkumnu

3.5

[uTonorus — Hayka o kietke. Knerounas teopus. MeToapl H3ydeHUS KIETOK

3.6

Knerka kak nenoctHas xuBas cucrema. OOume NpuU3HAKM KIETOK: 3aMKHYyTas HapyKHas
meMmOpana, mosekynsl JIHK kak reneTuueckuii anmapar, cucTemMa CUHTe3a Oeska

3.7

Tunbl  KJIETOK: JyKapuOTHYecKas M HpokapuoTHueckas. OCOOCHHOCTH  CTPOEHUS
npokapuoTuueckoi kierku. Kierounas creHka Oakrtepuit. CTpOeHHE SYKapHOTHYECKOM
kJeTKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAJMKC, MX (YHKIIUH.
[Tnazmarmdeckass memOpana, e€ cBoiicTBa W (QyHKuH. llurommazma u e€ OpraHOW/IBL
OnHomeMOpaHHBIC OpPraHOM bl KJIETKH: 3HaomiasMarndeckas cethb (JI1C), anmapar INonbmkw,
nu3ocoMbl. [loyaBTOHOMHBIE OPTaHOUABI KJIETKA: MUTOXOHIpUH, TiacTuabl. [Ipoucxoxienne
MUTOXOHJIpUM U mnactu]. Bunel mmactua. HemeMOpaHHbIE OpraHOM[IBI KJIETKU: PHOOCOMBI,
KJICTOUHBIN LIEHTP, PECHUYKH, )KTYTUKH. OYHKIIMU OPTaHOUIOB KJIETKU. BriroueHuns

3.9

Anpo — perynsatopHblii HeHTp kierku. CTpoeHue sjpa: sjepHas 000JI04Ka, KapuoIlljga3zMma,




Kon

IIpoBepsieMbIid JIEMEHT COIE PKAHUS

XpOMAaTHH, AAPBIIIKO. XpOMOCOMbI

3.10

TpchnopT BCIICCTB B KJICTKE

)KI/I3HCIICSITGJ'IBHOCTL KIICTKHU

4.1

OOMeH BemiecTB, WM MeTa0oau3M. ACCUMMISIMS (TJIaCTUYECKU OOMEH) M JMCCUMMISIIINS
(?HepreTHuecknii OOMEH) — JIBE CTOPOHBI €AMHOTO Ipoliecca Meradonm3Ma. Tumel oOMeHa
BEIIIECTB: aBTOTPODHBIN u reTepOTPOdHBIN.
Poinb ¢pepMeHTOB B 0OMEHE BEIIECTB U IMPEBPAIICHUH YHEPTHU B KJIETKE

4.2

dotocuHTe3. CaeroBast u TEMHOBasI dba3zbrl doTocunTe3a. Peakimm
¢dorocunresa. IPpPeKTHBHOCTH (HOTOCHHTE3a. 3HaUeHHE (OTOCUHTE3a IS KHU3HU Ha 3emile.
BrnusiHue yciaoBuil cpenbl Ha (OTOCHHTE3 M CHOCOOBI TMOBBIIICHHS €r0 MPOAYKTHBHOCTH Y
KYJIbTyPHBIX PACTCHHH.

XeMocuHTe3. XeMOCHHTE3UpytolHe OakTeprun. 3HaueHHEe XeMOCHHTE3a JIJIsl )KU3HU Ha 3emMJie

4.3

DHepreTuueckuii oOMeH B KieTKe. Paciiernienre BemecTB, BBIICICHUE U aKKyMYJIMPOBAHHE
SHEPruu B KIJIETKE. DTambl JHEPreTHYecKoro oomena. ['nmukomm3. BpokeHuwe u ero BHBL
KucnoponHoe okucinenue, Wid KIETOYHOE JbixaHUE. OJ((HEKTUBHOCTH IHEPreTHUECKOTO
oOMeHa

4.4

Peakuun wMarpuuyHoro cuHrte3a. [enermueckas wuHpopmamus wu JHK. Peanuzauus
reHeTUYeCKOoH MH(pOpMaNUK B KJIETKe. | eHETMUEeCKUi KO U €r0 CBOMCTBA. TpaHCKPHUIIIUS —
matpuuHbiii cuaTe3 PHK. Tpancnsanus — Ouocuntes 6enka. KogupoBanue amuHokuciaot. Poib
pubocom B OMOCcHHTE3e Oeka

4.5

Heknerounbie dopmbl ku3HU — BHpYCHL. McTopusi oTkpeitus BupycoB (J[.M. UBaHOBCKUIA).
OcoOeHHOCTH CTPOCHHS U KHU3HEAeATeIbHOCTH BUpYcoB. bakrepuodaru. boresnn pacrenuii,
YKUBOTHBIX M YEJIOBEKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHonedunura yenoseka (BUY) —
Bo30ymutens CIIM/]a. [IpodrmakTuka pacpocTpaHeHus BUPYCHBIX 3a001€BaHUN

Pasmuoxenne u HHAWNBUAYAJIbHOC Pa3BUTHUC OPraHU3MOB

5.1

Knerounsnii 0uWKI, WIM SKU3HEHHbIM HMKN KiaeTkd. Murtepdaza u murtos. [Iporeccsl,
nporekarnme B uatepdase. Permkanus — peakaust marpuunoro cunresa [JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0Op — KapHOTHUIL. JIUTUIONIHBIN U TallJIOUIHBIA XpPOMOCOMHBIE
Habopbl. XpomaTuapl. Llutonornyeckue OCHOBBI pa3MHOXKEHUS U UHAWBUYaJIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenune kietku — MuTo3. Craaun muto3a. [Iponeccrl, NMpoUCXOAAIMe Ha Pa3HbIX CTaAUSAX
MUTO3a. BHOJIOrMYeCcKuil CMBICII MUTO3a

5.2

@DopMBI Pa3sMHOKEHUS OPraHU3MOB: OecIioyioe U MoJIoBoe. Buibl 6€croaoro pasMHOKEHUS:
JiefieHUe HaJBOE, TTOYKOBAHUE OJIHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHKe, BET€TATUBHOE
pa3MHOeHHe. MIcKyCcCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €r0 3HAUYCHUE IS CEJIEKIINH

5.3

ITonosoe Pa3SMHOXCHHEC, €TI0 OTJIMYUA OT Oecmouioro.

Meiio3. Cragum wmeito3a. Ilpomecchl, mpoucxomsime Ha crTagusx wmerosa. [loBexgenue
XpoMocoM B meio3e. KpoccunroBep. bruonornueckuii CMbIC U 3HAYEHHUE MEi103a

5.4

l'amerorene3 — mporecc 00pa30BaHUS IMOJIOBBIX KJIETOK Yy KHBOTHBIX. [l0JIOBBIE JK€Je3Bbl:
CEeMEHHHKH U snYHUKK. OOpa30BaHHE U PAa3BUTHUE IOJIOBBIX KJIETOK — raMeT (CIepMaTo30U/,
SHIIeKIeTKa) — coepmaroreHe3 M ooreHe3. (OcCOOEHHOCTHM CTPOEHHUs SIMLEKIETOK U
cnepMaro3on1oB. Omionorsopenue. [laprenorenes

5.5

NunuBunyansHoe pa3BuTHe (OHTOTEHE3). DMOPUOHAIBHOE pa3BUTHE (IMOpHOTEHe3). DTarbl
SMOPHOHATBHOTO Pa3BUTUS Y TO3BOHOUYHBIX JKMBOTHBIX: ApOOJEHUE, TacTpyJIsius,
opranoreHe3. IloctomOpuoHanbHOE pa3BuTHE. THIBI TTOCTAMOPHUOHATBHOTO PAa3BHTHSEL
npsMoe, HempsMoe (JIMYMHOYHOE). BnusiHMe cpenpl Ha pa3BUTHE OPTraHU3MOB; (DaKTOPHI,




Kon

IIpoBepsieMbIid JIEMEHT COIE PKAHUS
CIIOCOOHBIE BBI3BIBATH BPOKJAEHHBIE YPOJICTBA.

Poct u pasButne pacteHuid. OHTOreHE3 IBETKOBOIO PACTEHUSA: CTPOCHHE CEMEHH, CTaJIuu
pa3BUTHSA

HaCJ'IGJICTBeHHOCTB 1 UBMCHYMBOCTH OPraHU3MOB

6.1

[Ipenmer wu 3agaum  reHeTuku. VcTtopuss pa3BuTHs TeHETUKH. Bkiagx poccHiicKux
M 3apyOC)KHBIX Y4EHBIX B pa3BUTHE T'€HETUKU. MeETOAbl T'€HETUKU (TMOPHI0JIOTHYECKHH,
[IUTOTCHETUYECKUH, MOJNEKYIIpHO-TeHeTuYeckui). OCHOBHBIE T'€HETUYECKUE TIOHATHUS.
['eneTnueckast cuMBOJIMKA, UCHIOJIb3YEMas B CXEMaX CKpe LMBaHUM

6.2

3aKOHOMEPHOCTH HaCJIeIOBaHUs MIPU3HAKOB, ycTaHoBIeHHbIE . Mennenem. MonorubpuaHoe
CKpenmBaHue. 3akOoH eaWHooOpa3us THOpUAOB TMepBoro  mokojieHus. [IpaBuio
JOMMHHUPOBaHUSA. 3aKOH pacllelieHus npu3zHakoB. ['mmore3a umctoTel ramer. [lonHoe u
HEIIOJIHOE JIOMUHHUPOBAHUE.

JurubpunHoe CKpenmBaHuE. 3aKOH HE3aBHCHMOTO HAacCleIoBaHUS Tpu3HakoB. LluTto-
TeHETHYEeCKHE OCHOBBI JUTHOPUIHOTO CKpEIMBAaHHSA. AHATU3HPYIOIee CKpelBaHUE.
Hcnonp3oBaHuE aHATM3UPYIOLIETO CKPEIMBAHUS U1 ONPECIICHUs] TEHOTUIIA 0COOU

6.3

CueruieHHoe HaceaoBanue mpu3HakoB. Pabora T. Moprana 1o crerieHHOMY HacjeI0BaHHIO
reHoB. Hapyliienue cuemyieHus TeHOB B pe3ysibTaTe KPOCCHMHTOBEpa. XPOMOCOMHAsI TEOpPHUS
HACJIEJICTBEHHOCTH. | eHeTUUeCKHe KapThl.

Ienetnka mona. XpoMOCOMHOE OIpE/eIeHHe Moja. AYTOCOMBI M TIOJOBBIE XPOMOCOMBI.
I'oMorameTHBIE M TeTeporamMeTHbIE OpraHM3Mbl. HaciemoBaHue MPU3HAKOB, CICTUICHHBIX C
TI0JIOM

6.4

N3meHunBOCTh. Bupl M3BMEHUNBOCTH: HEHACJEACTBEHHAs M HAcIeACTBEHHas. Poib cpensl B
HEHACJIeZICTBEHHONH HW3MEHYMBOCTH. XapaKTepUCTUKA MOAU(DUKAMOHHOW H3MEHUYHBOCTH.
Bapuanunonnsnii pan u BapuanuoHnHas kpusas. Hopma peakumu npusHaka. KoingecTBeHHBIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBolcTBa MOIM(UKAITMOHHON U3MEHUYNBOCTH

6.5

HacnenctBenHas, niaM TeHOTUIIMYECKas, W3MEHUYMBOCTb. KoMOMHATMBHAs M3MEHUYMBOCTb.
Meiio3 M TMOJIOBOM Tpolecc — OCHOBA KOMOMHATHMBHOM HM3MEHYMBOCTH. MyTalMoHHas
U3MeHuYMBOCTh. Kiaccudukanus myranuil: reHHble XpOMOCOMHBIE, T€éHOMHBbIe. YacToTa M
NPUYUHBI MyTaluid. MyTrareHHble (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSAI0B B HACIIEICTBEHHON
n3menunsocty H.M. BaBunosa

6.6

I'enetnka YeJI0BEKa. Kapuotun YeJI0BEKa. OcHOBHBIE METOAbl  TE€HETUKH
YeJIOBeKa: TeHeaJIOrH4YeCKUid, ONMU3HEIOBBIN, [IUTOT€HETUYECKUH, OMOXUMUYECKUH,
MOJICKYJsApHO-TeHeTuYeckuii. CoBpeMEHHOE ONpe/Ae/ieHHe TEHOTHUIA: IOJHOTC€HOMHOE
CEKBEHHPOBaHME, TEHOTHIIMpPOBaHME, B TOM uucie ¢ mnomonipio [I[P-ananuza. Hacnen-
CTBCHHBIC 3a00JeBaHUS YEJIOBEKA: TEHHBIE OOJIe3HW, OOJE3HM C HACIEICTBEHHON
MPEeIPacoiioKeHHOCThIO, XpOMOCOMHBIE Oone3Hu. CoMaTHUeCKue 1 TeHEPATUBHBIE MYTAIIHH.
[TpuHIMIBI 310pOBOTrO 00pa3a KU3HU, TUATHOCTUKH, MPOMUIAKTUKU U JICUSHUSI TeHETUYECKUX
Oone3neil. MeauKo-reHeTHYeckoe KOHCYJIbTUPOBaHHE. 3HAUCHUE MEIUIIMHCKOW T'€HETHKH B
IpeIOTBPAlCHNUH U JICUEHUH TeHETUYECKUX 3a00IeBaHUI YeTOBeKa

Cenexnuust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUN

7.1

Cenekiisl Kak Hayka W IpoIEcC. 3apOXKJICHHE CENeKIMH W JoMecTukaius. Ydenue H.U.
BaBuioBa o meHTpax MPOUCXOXKACHUS W MHOTO00pas3usi KylIbTYpHBIX pacTeHuil. LleHTphr
MPOUCXOXKICHUS IOMAIHUX )KUBOTHBIX. COpT, OpoAa, IITaMM

7.2

CoBpeMeHHBIE METOABI CEJNEeKIMH. MaccoBbIi M MHAMBUAYAJIbHBIH OTOOpPBHl B CEJEKLIMU
pacTeHMH W KMBOTHBIX. OneHKa OJKcTepbepa. bBIM3KOpOACTBEHHOE CKpEIMBaHUE —
uHOpuuHT. Yucras nunus. CkpenmBaHue YUCTHIX JIMHUM. ['eTepo3uc, win rubpuaHas cuia.




Kon

IIpoBepsieMbIid JIEMEHT COIE PKAHUS

HeponctBenHoe ckpeumBanue — ayrOpuauur. OtnanéHHas ruOpuauzanus U e€ yCHeXH.
HckyccTBeHHBI MyTareHe3 M IMOJIYYEHHE ITOIUIUIONI0B. [J0CTHKEHNS CEeIEKINU pacTeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

bruorexHonmorns Kak OTpaciib TPOW3BOJACTBA. ['€HHAs WHXXEHEpUsl. ITalbl CO3JaHUS
pexomOunantHor JIHK u TpancreHnpix opraHusmoB. Kierounas mHxkeHepus. KineTounble
KYJIbTYpBIL. MuKpOKJIOHAJIBHOE pa3MHOKEHHUE pacTeHu. KiouupoBanue
BBICOKOIIPOAYKTUBHBIX CEIILCKOXO3SIMCTBEHHBIX OpTraHHU3MOB. DKOIOrHYeCKHE U DTHYECKHE
npo6siembl. 'MO — reHeTndecku MoIU(GUIMPOBAHHBIE OPTraHU3MBI

11 KJIACC

Kon

IIpoBepsieMbIii 3JIEMEHT COIE PsKAHUS

DBOIIOLIMOHHAS OUOJIOrUs

1.1

DBOJIIOIIMOHHAS TEOPHUSI U €€ MECTO B OMOJIOTUH.

CBuneTenbCcTBa HBONMIONUH. [[aneoHTOI0OrHYeCcKUe: MOCIe0BaTENIbHOCTh MOSBICHHUS BHIOB B
NAJICOHTOJIOTUYECKON JIeTonucH, Tepexoanbie (opmbl. buoreorpaduueckue: cXoacTtBo u
pazimuue dayH U GJIOp MAaTEPUKOB M OCTPOBOB. DMOPHOIOTHYECKHE: CXOJICTBA U Pa3IMUHUS
3M6pI/IOHOB Pa3HbIX BUAOB IMO3BOHOYHBLIX. CpaBHI/ITeJII)HO-aHaTOMHqCCKHCI TOMOJIOTUYHBIC,
AHAJIOTUYHbIC, PYAMMCHTAPHBIC OpraHsbl, aTaBU3MBbI. MOJIeKy.HSIpHO-6I/IOXI/IMI/I‘-ICCKI/I€I
CXOJICTBO MEXaHM3MOB HACJCJCTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKUX MyTeH y BCEX
OpraHu3MOB

1.2

OpomononHas teopust U. lapsuna. [Ipennocbuiku BOSHUKHOBEHHUS JapBUHM3Ma. [|BrHKyme
CWJIBl HBOJIIOLMHM BUJIOB 10 JlapBuHY (M30BITOYHOE pasMHOXKEHUE IpPH OTrPaHUUYEHHOCTU
pecypcoB, HeonpeesIEHHAs H3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBAHUE, €CTECTBEHHBIH 0TOOD)

1.3

Cunrernueckas teopus sBomonuu (CTD) u ocHOBHBIE €€ MONIOKEHHUS. MHKPOIBOJIIOIHS.
[Tonynsuus Kak eIMHUIA BUJA U SBOJTIOLINHU

1.4

JBmwxkynme cuibl ((akTopbl) 3BOJIONMH BHUIOB B MNpUpoAe. MyTalMOHHBIA Ipolece
Y KOMOMHAaTHBHAs W3MEHYMBOCTh. [lomymnsiinoHHBIE BOJHBI M Jpei¢ reHoB. M3omsamus u
murpanus. EcrecrBeHHbli or00p — Hanpasisitoumil haktop 3BoIoLHUA. DOPMBI €CTECTBEHHOTO
otbopa.

[TprcocobIeHHOCTh OPTaHU3MOB KaK Pe3yiabTaT IBOJIONUH. [IpuMepsl mpuCIocoOIeHuid y
opranu3MoB. ApoMop¢03bl U UIUO0ATATITAIUH.

Bun u BunooOpasoBanue. Kpurepuum Buga. OcHOBHblE (QOpPMBI  BHUJI000pa30BaHUS:
reorpa)uueckoe, 3K0JIOTHUECKOe

1.5

MaxkposBomonust. QopMbl  3BONIONHUH:  (puineTndeckasi, IUBEPreHTHAs, KOHBEPTEHTHAs,
napajuienbHas. HeobpaTumocTs 3BOIIOINN

Bo3HUKHOBEHUE 1 pa3BUTHE )KU3HU HA 3eMJie

2.1

JloHaydHBIE IIPEACTABICHUS O 3apOKICHUM JKU3HU. HaydHble THMIIOTE3bl BO3HHKHOBEHMS
XKHU3HU Ha 3emuie: aOMOreHe3 U MaHCHepMus. XUMHUYECKash BOJIOLUSA. DKCIEepUMEHTAIBHOE
MOJTBEPKICHUE XUMHUYECKOW HBOIONMHM. HadanbHble 3Tambl OMONOTHYECKON HBOIIOIUH.
I'mnoreza PHK-mupa. IlepBbie kieTku u ux 3Bosmonus. @OpMUPOBAHME OCHOBHBIX I'DYIII
JKUBBIX OPTaHU3MOB

2.2

Pa3BuTue xu3Hu Ha 3emuie 1o 3paM U nepuoaaM. Karapxeil. Apxelickas W IpOTepo3oicKas




Kon
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opbl. [laneozoiickas spa U e€ mnepuoabl: KeMOPHICKHUNA, OpPJOBUKCKUN, CHITYPHICKUIA,
JICBOHCKMI, KaMEHHOYIOJIbHBIM, MepMCKUid. Me3o30lckas 3pa U €€ Mepuoisl: TPUACOBBIU,
FOPCKHUI, METIOBOIA.

KaitHo3oiickass 3pa W €€ Tmepuolbl: MaJCOTCHOBBIA, HEOTCHOBBIM, AHTPONOTECHOBBII.
XapakTepuCTUKa KJIMMaTa M TEOJOTMYECKUX mpoueccoB. OCHOBHBIE 3Tanbl HBOIOLIMHU
PacTUTEIBHOTO U YKUBOTHOTO MHUpa. ApoMop]o3bl y pacTeHHi M *KUBOTHBIX. [losBienue,
paciBeT ¥ BBIMUpaHUE TPYIN )KUBBIX OPraHU3MOB

2.3

Cuctema OpPraHMYECKOro MHUpa Kak OTpa)keHue HBOIOLUU. OCHOBHBIE CHUCTEMAaTHUYECKHE
IpYyNIIbl OPraHU3MOB
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OBOJIIOLMS YeIoBeKa. AHTPOIONOIHS Kak Hayka. Pa3BuTue npeacTaBieHUil O IPOMCXOKICHUN
yesioBeka. Metoapl u3ydeHus: aHtponoreHesa. CxoJICTBa U pa3jinyus YeJOBEKa U )KUBOTHBIX.
CucreMatnyeckoe MoJI0KEHHUE YETI0BEKa.

JBwxynme cunbsl (dakTopbl) aHTpomoreHesa. HacnencTBeHHas W3MEHUYMBOCTh W €C-
TECTBEHHBI 0TOOp. OOIECTBeHHBII 00pa3 KU3HU, U3TOTOBICHUE OPYAUM TPy, MBIIIUICHHE,
peub

2.5

OcCHOBHbBIE CTaIuM W BETBU DBOJIONUU YEJIOBEKa: AaBCTPAJONMHUTEKH, YenoBeK yMebli,
UYenoBexk mpsaMoxonanmii, YenoBek HeaHaepTalibckuid, YenoBek pasyMmHbii. Haxomaku
MCKOTAaeMbIX OCTAHKOB, BPEMsI CYIIIECTBOBAaHMUS, 00JIACTh pacpOCTPaHEHUS], 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAUS

2.6

UenoBeueckue pacel. OCHOBHBIE OOJBIIME pachl: €BpoONeouaHas (eBpasuiickas), HErpo-
aBCTpayioniHas  (IKBAaTOpHANbHAs), MOHTOJIOMJHAS (a3MATCKO-aMepuKaHCKas). YepTbl
MPHUCTIOCOOIEHHOCTH TMPEACTAaBUTENIe YEJIOBEYECKUX pac K YCIOBHSAM CYIIECTBOBAHUS.
EnnHCcTBO YenoBeueckux pac. Kputnka pacusma

OpraHusMbl 1 OKpyXaroas cpeja

3.1

DKOJIOTUs KaK HayKa. 3a/ladyd W pa3Aeiibl 3KOJIOTuU. MeTO/Ibl SKOJOTHYECKUX MCCIIEIOBAHMM.
Dkonorudyeckoe MupoBo33penue. Cpenpl 0OWTaHHMS OpPraHW3MOB: BOJIHAs, HA3EMHO-
BO3I[YH_IHa$I, IIOYBCHHA, BHyTpI/IOpI‘aHI/IE»MeHHaSI

3.2

Okonorudeckue Qakropel. Krnaccudukanus skonornyeckux (aKTopoB: aOMOTHYECKUE,
OMOTHYECKHE W aHTPONOTeHHBIC. JleiicTBHE SKOIOTrHUECKIX (PAKTOPOB HA OPraHU3MBbI

3.3

AbGuornueckue (akTOphl: CBET, TeMmIeparypa, BiIakHOCTh. DotonepuoausMm. Ilpu-
CIOCOOJIEHHSI OPTaHU3MOB K JICWCTBUIO a0OTHYECKUX (aKTOPOB. bruomornyeckrue purMbl

3.4

buotnueckue gaktopsl. Buabl OMoTHUECKMX B3aUMOJICHCTBUN: KOHKYPEHIIUS, XUIITHUYECTBO,
napasuTu3M, MyTyalli3M, KOMMEHCAIM3M (HaXJI€OHMYECTBO, KBAPTUPAHTCTBO), aMEHCAIIN3M,
HeUTpain3M. 3HaYeHHE OMOTUYECKUX B3aMMOJCHCTBUM Ui CYIIECTBOBAHHUS OPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTMYECKHUE  XapaKTEePUCTHKU mnomymsiuuu. OCHOBHBIE TOKa3aTead  MOMYJSLUU:
YHCJIEHHOCTb, IIJIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT, Murpanusa. [uHamuka
YHCJIICHHOCTH MOMYJISIUU U €€ PEeTyIsIIus

COO6H.[€CTBa 1 OKOJIOTHYCCKHUE CUCTEMBI

Coo01ecTBO Opranu3mMoB — OuoreHo3. CTpYKTyphl OMOILIEHO3a: BHIOBAs, MPOCTPAHCTBCHHAS,
Tpodudeckas (nmumesas). Buapi-nomuHanTel. CBs31 B OMOIIEHO3E

4.2

Okonoruueckue cucreMbl (3kocuctemsl). Ilonsarue o0 skxocucremMe U OHOreolEHO3E.
QOYHKIIMOHATIBHBIE KOMIIOHEHTBl HKOCUCTEMBI: TPOJYIEHTBl, KOHCYMEHTBI, pEIylLEeHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruu B dKkocucteme. Tpoduyeckue (MUIIEBbIE) YPOBHU
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skocucrembl. [lumesble nenu u cetd. OCHOBHBIE ITOKaszaTeNd HSKOCUCTEMBL: Ouomacca,
OPOJYKLHS. DKOJIOTHUYECKUE MUPaMHUJIbL: MPOAYKLUHU, YUCIEHHOCTH, Onomacchl. CBolicTBa
9KOCHCTEM: YCTOWYMBOCTD, CaMOperyisnus, pa3sutue. Cykueccus

[IpuponHble 3KOCHUCTEMBI. OKOCHUCTEMBI O03€p M PpEK. OKOCHUCTEMA XBOWMHOIO WIIHU
HIMPOKOJIMCTBEHHOIO JIECa.

AHTpOTIOTEHHBIE 3KOCHCTEMBL. ATPO’KOCHCTEMBL. YpOOsKocucTeMbl. buonormueckoe wu

4.3 X031 CTBEHHOE 3HAYCHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpa3ue kak @akrop yCTOMYHMBOCTH SKocucTeM. CoxpaHEHHE OHOJIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie
VYuenue B.U. Bepuaackoro o Ouocdepe. ['panunpl, cocraB u cTpykrypa 6uocdepsl. Kupoe
BemecTBO U ero (QyHkuuu. OcobeHHOCcTH OHochepbl Kak II00aNbHON 3KOCHCTEMBL
4.4 Jlunamuueckoe paBHOBecue U oOparHas cBi3b B Ouocdepe. KpyroBoporsl BeuiecTB H
OMOTeOXMMHYECKHUE IMKJIBI DJIEMEHTOB (Yriaepoja, as3ora). 30HaIbHOCTh OHOCHEpHL
OcHOBHBIE OMOMBI CYIIH
UenoseuecTBo B Ouochepe 3emiu. AHTponoreHHble u3MeHeHus: B ouocdepe. ['modanbHbIe
9KOJIOTHYECKHE TTPOOTIEMBI.
4.5

OcHoBa palMOHAIBLHOTO VIPABICHUS MNPUPOAHBIMH pPECypcaMHd W HUX HCIOJIb30BaHUE.
JoctuxeHust OMONOTUH U OXpaHa MPUPOIBI




