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PaGouass mnporpamma o0061ieoOpa3oBaTeIbHON y4eOHOM JUCIUIUIUHBI
buonorus pa3zpabotana Ha ocHOBe DenepaqbHOTO TrOCYAAPCTBEHHOTO
o0pa30oBaTenbLHOTO CTaHAapTa cpeaHero oodmero obpazoBanusa (mamee OI'OC
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paspaborannoit ®I'BHY UucTuTyT cTpaterun pa3BuTHs 00pa3oBaHUs
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Pabouas mporpamMma o yue6HOMy mipenmety «buosnorus» (mpenMerHas o61acTh
«EcTecTBeHHO-HAyUHBIE TIPEIMETHI») (Jajieeé COOTBETCTBEHHO — MporpaMma IIo
Oouonoruu, OWOJIOTHS) BKIIIOYAET MOSICHUTEIBHYIO 3allMCKy, COJIEp)KaHue OOydeHHS,
IUTAHUPYEMBIE Pe3yJbTaThl OCBOCHHUS MPOTPaMMbl IO OWOJOTHH, TEMAaTUYECKOE
wianupoBanue. [losicHuTenpHas 3amucKa oTpakaeT oOlIMe LEeNu M 3aJadd U3ydeHUs
OMONOTHH, XapaKTEPUCTHKY IICUXOJOTHYECKHX MPEINOChUIOK K €€ H3yYeHHUIo
00y4JarImUMHUCs, MECTO B CTPYKType Y4eOHOTO IUTaHa, a TakKe IMOAXOABI K OTOOpY
CoJIepKaHus, K ONPEACTICHUIO TUTAHUPYEMBIX PEe3yJIbTaTOB.

ConmepxaHue 0O0y4eHMsI PpacKpbIBa€T COJAEp)KATENIbHbIE JIMHUHM, KOTOpBIE
npeiaraTcs Ay 00s3aTeNIbHOTO M3YUYEHHUS B Ka)JIO0M Kjlacce Ha YpOBHE CPEIHETO
obmero obpazoBanusi. CojepkaHre OOy4YEHHs] PACKpBIBAET COJIEp KaTeNIbHbIE JIMHUM,
KOTOpBIE TMpEaaratoTcst Ajas 00A3aTeIbHOTO M3YyYEHHUs B KaXK/IOM KJlacCe Ha YPOBHE
cpeaHero o6miero ooOpazoBaHus, NMPO(ECCHOHATBLHO OPUEHTHUPOBAHHOE COJIEPKAHUE
BBIJIETICHO KUPHBIM KYPCHUBOM.

[Inanupyemble pe3ysbTaThl OCBOEHHUS MpOrpamMMbl MO OHOJIOTUH BKJIIOYAOT
JUYHOCTHBIE, METAlpeIMETHBIC PEe3yNbTaThl 3a BECh MEPHOJ OOy4YeHHsS Ha YpOBHE

cpenHero odmiero oopa3oBaHus, a TAKKe MPEAMETHbIE JOCTHKEHUS 00YUaroIerocs.



[Ipu pazpaboTke mporpaMMbl MO OHOJIOTMM TEOPETHUECKYI0 OCHOBY IS
ompenereHusl TMOAXOJ0B K (OPMUPOBAHUIO COJEp)KaHUS y4eOHOTO MpeaMera
«buonorusi»  cocraBwiM:  KoHLeNnTyaidbHble — mosioxkenus PIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH 1I€JIeH, collepKaHusl, pe3yIbTaTOB O0Oy4YEeHHs U TpeOOBaHUM K
YPOBHIO TOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHHUS OO0 OOIMX NEIsAX W MPUHIMUNAX,
XapaKTEPHU3YIOMINX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO OOIIEero 00pa3oBaHUs
B Poccuiickoit deaeparuu, a Takxke MOJOKEHUS O crierudrke OMoJIOTHH, €€ 3HAaUYCHUU
B TIO3HAHWW JKUBOW TIPUPOABI M OOCCICUYCHHH CYIIECTBOBAHHUS YEJIOBEUYECCKOTO
obmiectBa. CoOrjiacHO Ha3BaHHBIM TIOJIOKEHHSIM OIPEEICHbl OCHOBHBIE (DYHKITUU
nporpaMmbl 1o Omosiorun U €€ cTpykTypa. Ilporpamma mno Ouosoruu Jaér
NpEACTaBICHUE O LeNAX, 00 oOmel cTpareruu OOy4eHHs, BOCIIUTAHUS U PA3BUTHS
oOyyaromuxcst  cpeacrBamu  ydyeOHoro mnpeamera «buonorus», — omnpenensiet
00s13aTeNIbHOE MPEIMETHOE COJIEPKAHUE, €T0 CTPYKTYPY, paclpeesicHue Mo pasaeaam
U TeMaM, PEKOMEHJyEeMYyIO IMOCIeI0BATEILHOCTh U3YUYEHUs] y4eOHOro marepuaia ¢
y4€TOM MEXIIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKU 00pa30BaTEIbHOTO
mpoIiecca, BO3PACTHBIX OCOOEHHOCTEW oOydaronuxcs. B mporpamme mo Ouoioruu
TaK)K€ YUUTBHIBAIOTCA TPEOOBAHUS K IJIAHUPYEMbIM JIMYHOCTHBIM, METAMPEIMETHBIM U
MpEeAMETHBIM pe3yjbTaTaM OO0ydeHHs: B (DOPMUPOBAHMM OCHOBHBIX BHJIOB Y4YEOHO-
MO3HABATENILHON JIeSITEIbHOCTH/YUEOHBIX JEUCTBUN OOYYAIOIIUXCS IO OCBOCHHIO
colepxaHusi OHoJIoTUYecKoro oOpaszoBaHusi. B mporpamme mo Owuonorum (10-11
KJIacChl, 0a30BbI YpOBEHb) pEaM30BaH NPUHIIMI MPEEMCTBEHHOCTH B HW3YUYEHUU

ouosnoruu, 6aronaps 4emy B Hel



HOACHUMTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl TO OHOJIOTHH TEOPETHYECKYI0 OCHOBY IS
ompenereHusl TMOAXOJ0B K (OPMUPOBAHUIO COJEp)KaHUS y4eOHOTO TMpeaMmera
«buosorus»  cocTaBWIM:  KOHIENTyajdbHble  nosiokenuss ®I'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COMlep KaHus, PE3yIbTaTOB OOYUYCHHs U TPEOOBAaHUN K
YPOBHIO TOJATOTOBKM BBIITYCKHUKOB, MOJOXKEHHUSI 00 OOIMIMX WEeNsIX M MNPUHIIMIAX,
XapaKTEPHU3YIONTNX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHETO OOIIEero oopa3oBaHUs
B Poccuiickoit deaeparuu, a Takxke MOJOKEHUS O crierudrke OMoJIOTHH, €€ 3HAaUYCHUU
B TIO3HAHWUU JKUBOM TPHUPOABI M OOCCIECUYECHUU CYIICCTBOBAHUS YEIOBEYECKOTO
oOmectBa. CoOriacHO Ha3BaHHBIM TIOJIOKEHHSIM OIPEJEICHbl OCHOBHBIE (DYHKIIUU
MIPOrpaMMBbI 10 OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Ouosiornu naéT TpeAcTaBICHUE O LENsIX, 00 00Iiell crpareruu
00y4eHHs, BOCIIUTAHUA U Pa3BUTHS OOYYaIOIIMXCS CPEICTBAMH y4eOHOIO MpeaMera
«buonorusy, ompenenseT o0s3aTENIbHOE NPEIMETHOE COJIEpKaHUE, €r0 CTPYKTYpY,
pacmpeneieHde 10 pasliesiaM U TeMaM, PEKOMEHAYEMYI0 MOCJIe0BATeIbHOCTD
U3Y4YEHHUs Yy4yeOHOro Marepuana ¢ y4E€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTMKM  00pa3oBaTEIBHOTO  TPOIECCa, BO3PACTHBIX  OCOOEHHOCTEH
00yJarnmxcs.

B nporpamme 1o OHONOTMM TakKe YYHUTHIBAIOTCS TPEOOBAaHUSA K TUIAHUPYEMBIM
JUYHOCTHBIM, METAalpeJAMETHBIM H TPEAMETHBIM pe3yibTaTaM oOOy4YeHUs B
(GbOpMUPOBAHUM OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATEIBHON JCATEILHOCTH/YUeOHBIX
JEUCTBUN 00YYAIOIUXCS IO OCBOCHHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa30BaHMsl.

B nporpamme mno Owonorum (1 kypc, CIIO) peanu3oBaH NPUHIUI
MIPEEMCTBEHHOCTH B M3yYE€HUU OWOJIOTHH, Ojarojapsi 4yemMy B HEHUIPOCMAaTpUBACTCS
HaIpaBJICHHOCTh HAa Pa3BUTHE 3HAHUM, CBA3AHHBIX C (POPMHUPOBAHHUEM ECTECTBEHHO-
HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIUN JIMYHOCTH, DKOJOTHYECKOIO
MBIIJICHUS, TPEJCTABICHUN O 3J0POBOM 00pa3e *KU3HU U OCPEeKHBIM OTHOIICHHEM K
OKpy>Karolen npupoaHout cpene. [loaTomy Hapsy ¢ u3ydeHueM OOIIeOMOIOrMYeCKUX
TEOpUH, a TaKKe 3HAHUU O CTPOCHHM >KUBBIX CUCTEM Pa3HOTO paHra M CYIIHOCTH

OCHOBHBIX IIPOTCKAOIINX B HHUX IIPOHOCCCOB B IIPOrpaMmce II0 OMOJIOTUH YACICHO



BHUMAaHHE UCIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUN B TTOBCEAHEBHOM KU3HU JIJIS1 PEIICHUS
OPUKIAJAHBIX 3a/ad, B TOM 4HCIE: NPO(QUIAKTHUKKA HACIEICTBEHHBIX 3a00J1eBaHUMN
YeJIoBeKa, MEIUKO-TEHETHUYECKOTO KOHCYJIbTUPOBAHUSA, OOOCHOBAHMS SKOJOTHYECKH
1[€JI€CO00Pa3HOr0 TOBEACHUS B OKPY’KAIOIIEH MNPUPOJHON Ccpele, aHalu3a BIMSHUS
XO035MCTBEHHON JIEATEILHOCTH YEJIOBEKa Ha COCTOSIHHE TPUPOJHBIX U MCKYCCTBEHHBIX
IKOCHCTEM. Y CUJIEHHE BHUMAHUS K MPUKIATHONW HANPaBIEHHOCTH YY4EeOHOTO Mpeamera
«buonorus» MPOAUKTOBAHO HEOOXOJUMOCTBHIO OOECIEUEHHS YCIOBUU ISl PEIICHUS
OJIHOM W3 aKTyaJIbHbIX 3aJa4 IIKOJBHOIO OHOJIOTMYECKOro oOpa3oBaHHs, KOTOpas
npeanosiaraer (GOpMUPOBaHHE Yy OOYYAIOIIUXCS CHOCOOHOCTH aJanTUPOBAaThCS K
U3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero oomero oopa3oBaHus 3aHUMaeT BakHOe MecTo. OH
obecrieunBaeT (GOpMHUpPOBAHUE Yy OOYUYaIOIIUXCS MPEICTABICHUNH O HAyYHOM KapTHUHE
MHUpa, pacimdpser M 0000IIaeT 3HAHUS O >KUBOM MpUpoAE, €€ OTIUYUTEIBHBIX
pU3HAKaX — YPOBHEBOW OpraHU3aIlMU W SBOJIOIHH, CO3MAET YCIOBHS AJISA: MMO3HAHUS
3aKOHOB >KMBOUM MpUpobl, GOpMHUPOBaHUS (PYHKIIMOHAIBHONW T'PAMOTHOCTH, HABBIKOB
3I0pOBOTO U 0€30macHOro oopasza >KM3HH, FKOJOTMYECKOr0 MBIIUICHUS, IIEHHOCTHOTO
OTHOIIIEHUS K )KUBOU MIPUPOJIE U YETIOBEKY.

bonbmoe 3HaueHWe OWOIOTHS MMEET TakKe MJIsi PENICHUS BOCIHMTATEIBHBIX U
pa3BUBAIOIIUX 3a7ad CpeAHEro oOIero oOpa3oBaHUsl, COIUATM3AIMU O0yUYarOIIUXCS.
N3yuyenue Ouosioruu obecrneurnBaeT yclIoBUs i (OPMUPOBAHUS HHTEIJICKTYyaTbHBIX,
KOMMYHUKAITMOHHBIX ¥ WH()OPMAIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYpHI,
CIOCOOCTBYET WHTErpalud OWOJIOTHYECKUX 3HAHUU C TPEACTABICHUSIMHU U3 JIPYTUX
y4eOHBIX TPEJAMETOB, B YAaCTHOCTH, (u3uku, xumuu u reorpaduu. Hazpanubie
MOJIOKEHHUSI O TpeaHa3HadeHHH y4eOHOro mpenmera «buonorus») cocTaBHIN OCHOBY
JUISL  OTIpeNIe]ICHUs] TOAXOAOB K OTOOPY W CTPYKTYPHUPOBAHHUIO €r0 COJEpKaHUS,
MPEJICTABICHHOTO B IpOrpaMMe 10 OMOJIOTHH.

Ot6op conepxkanuss ydeOHOro mnpenmera «buonorus» Ha ©6a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULUN KyJIbTYPOCOOOPA3HOIO MOJAX0/a, B COOTBETCTBUHU C KOTOPHIM
oOyJaroruecss  JO/DKHBI  OCBOMTH  3HAHWA W yMCHHUS,  3HAYUMBIC  JUIS

bopMHUPOBAHUSOOIICH KYJIbTYphI, OMIPEICISIIONINE aIeKBATHOE MOBEJACHUE YEIOBEKa B



OKpY>Kalollle MPUPOJHON cpefe, BOCTpEOOBaHHbIE B IMOBCEIHEBHOM JKM3HU U
npakTuyeckon gnesrerabHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHWM 3aHUMAloT
AJIEMEHTHI COACPIKaHUs, KOTOPBIC CITy>KaT OCHOBOM 111 ()OPMHUPOBAHUS MPEICTABICHUIN
O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTUHE MHUpPa W LEHHOCTHBIX OPUEHTALMSIX
JUYHOCTH, CIOCOOCTBYIONIUX TyMaHU3AIMHA ONOJIOTMYECKOTO 00pa30BaHUA.

CTpyKTypHUpOBaHUE COJEpKaHUS yIeOHOTO MaTepuaia B IPOrpaMMe 1Mo OHOJIOTHH
OCYIIECTBJICHO C YYETOM MPUOPUTETHOTO 3HAYCHHS 3HAHUN 00 OTJIMYUTEIbHBIX
OCOOEHHOCTSIX KHBOM MPHUPOIBI, 0 €€ YPOBHEBOM OpraHM3aIllid W HBOJIOIUU. B
COOTBETCTBUM C OTUM B CTPYKType yueOHoro mnpenmera «buoiorus» BbIICICHBI
CIEAyIOIINE COAEpKaTelabHble JIMHUU: «buosorus kak Hayka. MeToasl HaydHOro
no3HaHus», «Knetka kak Ouosioruyeckas cucrema», «OpraHu3Mm Kak OuoJorhueckas
cucteMay, «CucremMa u MHOrooOpasue OpPraHUYECKOro MHpa», «IBOJIOLUS KUBOU
MPUPOABD, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTI.

[enb n3ydyenus yueOHoro npeamera «buonaorus» Ha 6a30BOM ypOBHE — OBJIJICHHUE
0o0yJarommMMuUCss 3HAHUSMU O CTPYKTYpHO-(YHKIIMOHAJIBLHOM OpraHU3allud >KUBBIX
CHUCTEM pa3HOr0 paHra U NPUOOPETEHHE YMEHUW UCIOJb30BaTh STU 3HAHUS IS
I'PaMOTHBIX JIEUCTBUI B OTHOIIIEHUU OOBEKTOB KUBOM MPUPOABI U PEIICHUS PA3TUYHBIX
YKU3HEHHBIX MPOOIeM.

JlocTrxeHue 1eau u3ydeHus yueOHoro npeamera «buosorusy Ha 6a30BOM ypOBHE
o0ecreunBaeTcst pelnieHuEM CIIeIYIONNX 3a1a4:

OCBOEHHE OOYYaIOIUMUCS CUCTEMbI 3HAHUW O OMOJIOTMUECKUX TEOPUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THUIOTE3aX, MPaBWIAX, CIYyKAllMX OCHOBOM s
dbopMHpoBaHUs TPEACTaBICHUI O €CTECTBEHHO-HAYYHOW KAapTUHE MHUpPa, O METOoJax
HAy4YHOTO I[I03HAHUSA, CTPOCHHUM, MHOTOOOpPAa3WU M OCOOCHHOCTSX JKHMBBIX CHCTEM
pa3sHOrO YpPOBHS  OpraHW3alMM, BBIJAIOIIMXCS  OTKPBITUSIX MW COBPEMEHHBIX
HCCJICIOBAHUSX B OMOJIOTHH,

dbopmupoBaHUe Yy OOYYalOIIMXCS IMO3HABATENIBHBIX, WHTEIUICKTyalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B IIPOIIECCE aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B OUOJIOTHU
HAay4YHBIX B3IJISJI0B, UAEH U MOAXOJOB K M3YUECHHUIO KUBBIX CHUCTEM Pa3HOTO YPOBHS

OpraHM3alNH;



CTaHOBJICHHE y OOy4Yaromuxcs oOued KyJabTypbl, (DYHKIIMOHAIBLHON IPaMOTHOCTH,
pa3BUTHE yMEHHI OOBACHATH M OICHUBATh SIBJICHUSI OKPYXKAIOIIETO MHUpA >KUBOU
IPUPOABI HA OCHOBAHUH 3HAHUH U OIIBITA, OJYYEHHBIX NPU U3YUEHUH OUOJIOTUH;

dbopmupoBaHre y  OOydalIIMXCd  YMEHMM  WUIIOCTPUPOBATh  3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBbHOCTH YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEJUIMHCKUX TEXHOJOTUI U arpoOMOTEXHOJIOTHIA;

BOCIIUTAaHUE YOEXIEHHOCTH B BO3MOKHOCTH TIO3HAHUSI YEJIOBEKOM IKHUBOM
IPUPOJIbI, HEOOXOAUMOCTH OEpEeKHOTO OTHOLICHHS K HEW, COOIIOACHMS ITUYECKUX
HOPM TIpU NPOBEACHUM OHOJIOTUYECKUX HCCIIEOBAaHUM; OCO3HAHHE LIEHHOCTU
OMOJIOTMYECKUX 3HAHMWA JJIs TOBBIIICHUS YPOBHSA DKOJOTMYECKOM KYyJbTYpbI, AJIs
(bOopMHpPOBaHUS HAYYHOTO MUPOBO33PEHHS;

OpUMEHEHUE NPUOOPETEHHBIX 3HAHMW WM YMEHHMH B IOBCEIHEBHOM >KHU3HM IS
OLICHKU IMOCJIEICTBUI CBOEW NEATENbHOCTH MO OTHOIIECHHUIO K OKpY’Kalollel cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJEHHWE Mep NPO(UIAKTUKU
3a0oneBanuil. B cucreme cpeanero obmiero oopasoBanus «buonorus», nyyaemas Ha
0a30BOM YpOBHE, SIBIISIETCA 00S3aTENIbHBIM y4€OHBIM IPEIMETOM, BXOJSIIUM B COCTaB
npeaMeTHon o6sacTu « EcTecTBeHHO-HAYYHBIC TTPEAMETHDY.

OO6m1ee ynciIo YacoB, pEKOMEHIOBAHHBIX JTsl n3ydeHus Ononoruu — 80 gacos.



COAEPKXAHUE OBYUEHUSA

Tema 1. buosiorusi Kak Hayka

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOINECTBEHHBIMHU, TEXHUYECKUMH U
JPYTUMHU €CTECTBEHHBIMU Haykamu, ¢uinocodue, ITUKOHN, 3CTeTUKONU 1 mpaBoM. Poib
Oovonorun B (OPMHUPOBAHMM COBPEMEHHOW Hay4yHOM KapTuHbl wmupa. Cucrema
OMOJOTMYECKUX HAayK. MeTonpl TMO3HAHMS JKUMBOM MpUponbl  (HaONIOAECHHE,
HKCIEPUMEHT, OMHCaHUE, U3MEPEHHUE, KJaccuukanus, MOJENUPOBAHUE,
cTaThcTUYeCcKas 00paboTKa JaHHBIX).

Jlemoncmpayuu:

[Toptpetsl: Y. HapBun, I'. Menaens, H.K. Konbios, Ix. Yorcon u ®@. Kpuk.

Tabauyst u cxemvi: «MeTOBI MO3HAHUS )KUBOW TPUPOIBD.

Jlabopamophvie u npaxmuyeckue pabomai:

[Ipaktruueckas padora Ne 1. «Mcnonap30BaHne pa3audHbIX METOJOB MPU U3YUYEHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI M UX OPraHU3aLMs

Kusbie cucteMbl (OMOCHCTEMBI) Kak NpeAMET u3ydeHus Ouonoruu. OTauyue
KUBBIX CHCTEM OT HeopraHuueckoi mnpuponbl. CBoicTBa OHOCHCTEM U UX
pasHooOpasue. YPOBHM OpraHu3alud OHOCUCTEM: MOJICKYJIAPHBINA, KIETOUYHBIMH,
TKaHEBBIH, OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(OuoreoreHOTHYECKU ), OMOChHEPHBIA.

Jlemoucmpayuu.

Tabnuubl u cxembl: «OCHOBHBIE TTPU3HAKH KU3HI», « YPOBHU OpPTaHU3AIUU KUBOU
PUPOJIBDY.

Obopyoosanue: monaenb mojiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOEHNE KJIECTKH

XUMHUYECKUM COCTaB  KJIETKA. XHUMHUYECKHE DJEMEHTBI: MAaKPODJIEMEHTHI,
MUKpPO3JIeMEeHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBA.

(DYHKHI/II/I BOJbI 1 MUHCPAJIBHBIX BCIICCTB B KJICTKC. Ho;:[/:[epxcaHI/Ie OCMOTHYECCKOI'O

Oasanca.



benku. CoctaB u cTpoeHue OenkoB. AMHUHOKUCIOTHI — MOHOMEpHI OEJIKOB.
He3aMeHnMBIE W 3aMEHHMbIE AMHUHOKHUCIOTBL. AMHUHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBI O€JIKOBOM MOJIEKYJbI (IEpBUYHASL, BTOPUYHASI, TPETUYHAS U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. bruonornueckue pyHKIUN OCIIKOB.

®epMeHTsl — Ouonoruueckue Karamuzaropbl. CTpoeHue (epMeHTa: aKTHUBHBIM
HEHTp, cyocTpaTHas cneuuduunoctsb. Kodepmentsl. Butamunsl. Otnuuus GepmMeHTOB
OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

YrneBoasl: MoHOcaxapuabl (TI0K03a, pubo3a W JIe30KcUpuO03a), Arcaxapujibl
(caxapo3a, JakTo3a) M  Hojucaxapuabl (Kpaxmaji, T[JMKOT€H, LEJUII0JI03a).
buonornueckue GyHKIUU YIIIEBOIOB.

Jlunuasl: Tpurauuepuabl, Gpochonunubl, crepouasl. I'uapodunbHo-ruapodoOHbIE
cBoiicTBa. buonornueckue ¢yHkuuu nunuaoB. CpaBHEHHE YTJIEBOJIOB, OEIKOB HU
JUNUAOB KaK HCTOYHUKOB YHEPTHUU.

Hyxnennoseie kucnorel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIIEMHOBBIX
kucnoT. Crpoenne u ¢pynkuuu JHK. Crpoenune u dynkuuu PHK. Bunst PHK. AT®:
CTPOEHHUE U (DYHKIIUH.

[uTosorus — Hayka o kietke. Kierounas teopust — npuMep B3aUMOJCUCTBUS UIEU
¥ (haKTOB B HAYYHOM MO3HAHUHU. METO/bl U3yUEHUs KIIETKH.

Knerka kak menoctHas »xkuBas cucrema. OOmiMe MPU3HAKU KIETOK: 3aMKHYyTas
HapykHas mMeMOpana, mosiekysbl JJHK kak renerudeckuil anmapar, cucTeMa CHHTE3a
oenka.

Tunsl KIeTOK: syKapuoTHuYecKas M mpokapuoTHueckas. OCOOEHHOCTH CTPOCHHS
nmpokapuoTudeckon kietku. Kinetounas crenka 6akrepuit. CTpoeHHE dyKapHOTUYECKON
kJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENLHOM, )KUBOTHON U TPUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KIJIETOYHAasl CTEHKA, TIJMKOKAJIHUKC, HX
¢bynkuuu. Ilnazmatuyeckas memOpana, e€ cBoiicTBa U ¢GyHKuuu. [luTomnasma u eé
opranousibl. OmHomemOpaHHbie opraHouabl kietku: OIIC, ammapatr [onbmxw,
an30combl.  [loilyaBTOHOMHBIE  OpPraHOMIbl  KJIETKH: MHUTOXOHIAPHUM, IUIACTHJIBI.

[Ipoucxoxxaenne MHUTOXOHApPUM u 1iactua. Buasl mmactuna. HememOpaHHbie



OpraHOMIbl KJIETKU: PUOOCOMBI, KJIETOUYHBIA LEHTpP, LIEHTPUOJIU, PECHUUKH, KTYTHUKH.
QYyHKIHMHA OPraHOUAOB KJIETKH. BKiIroueHusl.

SAnpo — peryasTopHblii ueHTp kieTkd. CTpoeHHe sjapa: siiepHas 000JI0YKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBL. TpaHCIOPT BELIECTB B KIIETKE.

Lemoncmpayuu:llopmpemsi: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P.
Bupxos, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, K.M. bap.

Juacpammer: «PacripefieneHue XMMHYECKHUX DJIEMEHTOB B HEXHBOW MPUPOAE,
«Pacnpenenenne XUMUYECKUX AJIEMEHTOB B JKMBOW MPUPOJIEN.

Tabauyvr u cxemvi: «llepuomnueckass TabnuIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne Mojekynbl Bonbl», «buocunrtes Oenka», «CTpoeHHE MOJEKYJbl OelKay,
«Ctpoenue Qepmenta», «Hyxnennossle kucinotel. JIHK», «CtpoeHue MoieKyJisl
AT®», «CrpoeHue 3yKapHOTUYECKON KIETKH», «CTpO€HHE >KUBOTHOW KIIETKUY,
«CTpoeHue pacTUTENbHOW KIETKW», «CTpoeHne NpPOKapUOTHYECKOM KIETKH»,
«CTpoeHue sapa KIETKN», « Y TIIeBOAbDY, «JIumuasn.

Obopyodosanue:  CBETOBOM  MHMKPOCKON, OOOpyAOBaHWE JUIsi  [POBEJIEHUS
HAONIONCHUM, W3MEPEHUH, HSKCIEPUMEHTOB, MHUKPOIpPENaparbl  pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

Jlabopamophvie u npakmuueckue pabomuwl:

Jlaboparopnas padota Ne 1. «M3ydueHue cTpoeHus: KIETOK PacTEHUM, )KUBOTHBIX U
OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIPENapaTax U UX OMUCAHUEH.

Tema 4. ’KusHeaesiTeJIbHOCTh KJICTKHU

OOmeH BemiecTB, WM MeTa0oIM3M. AccUMWIAIUS (TJIACTUYECKUNH OOMEH)
JTUCCUMUJIISIUSA  (PHEPreTUYEeCKu OoO0MEH) — JBE CTOPOHBI €IMHOTO TIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUs BEUIECTB M HSHEPrUd B TOHUMAaHUU
Merabonm3ma. Tumbl oOMeHa BemecTB: aBTOTPOGHBIM u TeTepoTpodHbii. Pomb
dbepMeHTOB B OOMEHE BEILIECTB W NPEBPALICHUM HSHEPrud B KieTke. POTOCHUHTE3.
CeeroBast u TeMHOBas (a3pl porocuHTe3a. Peakiuu @orocunTeza. DPGHEeKTUBHOCTD
¢dorocunTe3a. 3HaueHue POTOCUHTE3A ISl KU3HU Ha 3emuie. BiusiHue ycioBuil cpeabl
Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS! €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCUHTE3UpYyIomre 0akTeprun. 3HAUCHUEe XEMOCUHTE3a IS J)KU3HU Ha



3emuie. DHepreTuyeckuii oOMeH B KieTKe. PacuieruieHue BeleCTB, BBIICICHUE U
aKKyMYJUPOBAHHE SHEPIHUM B KJIETKE. DTambl YHEPreTUYecKoro oodmeHa. [mukonms.
bpoxenne u ero Bumel. KucaopogHoe OKuciaeHue, WM KIETOYHOE JbIXAHME.
OxucnurensHoe GochopunrpoBanne. IPGHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakuuu matpuunoro cunresa. ['enernueckas mHpopmanusa u JAHK. Peanuzarms
TeHeTUYECKOM uWH(pOpMalMu B KIETKe. [eHeTHueckuidi KOJ ¢ €ro CBOWCTBA.
Tpanckpunims — marpuunbiii cuate3 PHK. Tpancnauus — 6uocunrte3 Oenka. DTtarbl
TpaHcisiuu. KogupoBanue amuHOKHCIOT. Ponb pubocom B OuocuHTE3e Oelnka.
Cunmemuueckaa  Ouonozusa: om  NPOZPAMMUPOBAHUA  KOMNbIOMEPOE K
RPOPAMMUPOEAHUIO K€M OK

Heknerounsie ¢opmbl xu3Hu — BUpychl. Hcropust otkpeitus BupycoB (/1.W.
WBanoBckuit). OcOOEHHOCTH CTPOEHUS U )KM3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru.
bosie3nn pacTeHnii, >XMBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
uMmMmyHoaeduimta yenoseka (BUY) — Bozoyaurens CIIM/{a. OOpaTHas TpaHCKpUIILus,
peBepTrasa u MHTerpasa.

Lemoncmpayuu:llopmpemsr: H.K. Konsuos, [I.U. NBanosckuii, K.A. Tumupszes.
Tabnuyst u cxemvi: «Tunmsl muTaHus», «MeTtabomusm», «MUTOXOHIPHUSY,
«JHepreTudyeckuii oOMen», «Xnopomacty, «®Potocuntes», «Ctpoenue JHK»,
«CtpoeHue u (QyHKIMOHUpOBaHUE TeHay, «CuHTE3 Oenka», «l'eHeTHUeCKUW Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM 1uKi1 Bupyca CIIN]a,
oakTepuodaray, «Permukarms JJHK».

Obopyoosanue: wmonenu-ammuidkanuu «Yasoenne JIHK wu  Tpanckpunmmsy,
«buocuntes 6enka», «CTpoeHUEe KISTKW», MoAelb CTpyKTyphl JTHK.

Tema S. PasMHOKeHNe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

Krerounplii MUK, WU )KU3HEHHBIA 1TUKIT KiaeTku. MaTepdaza u mutos. [Ipomeccsr,
nporekatoume B uHTepdasze. Pernmkanusa — peakuuss matpuuHoro cunresa JIHK.
CtpoeHre XpoMOCOM. XpOMOCOMHBIN HaOOp — KapuoTHM. JIUTUIOUIHBINA U TarIOUIHBIN
XpoMOCOMHBIe Habopbl. Xpomatuzbl. LluTonornueckre OCHOBBI PA3MHOXKEHUS U

HWHAUBUAYAJIbHOI'O Pa3BUTHA OPraHUu3MOB.



Henenne knetku — muto3. Ctaauu muto3a. [Iponeccel, MpoucXoAsIire Ha pa3HbIX
CTaausX MUTO3a. bronoruyeckuii cMbICT MUTO3a.

[Iporpammupyemasi rTHOEIb KJIETKH — aromnTo3.

@opMbI pa3MHOXKEHHUS OpraHu3MoB: Oecrmosioe W mojoBoe. Buasl Oecronoro
pPa3MHOXXEHUS:  JIeJIeHWE HaJBOE, [OYKOBAHHWE OJHO- W  MHOTOKJIETOYHBIX,
CIopooOpa3oBaHUe, BETEeTAaTUBHOE pa3MHOXKEHHE. HCKYCCTBEHHOE KJIOHUPOBAHUE
OpraHu3MOB, €r0 3HaueHue s cenekuuu. [lomoBoe pa3MHOXKEHHE, ero OTIMYHUS OT
Oecnooro.

Meiio3. Cramguu wMeito3a. I[lpomecchl, npoucxoAsume Ha CTaausX Meio3a.
[ToBenenune xpomocoMm B Meiro3ze. Kpoccunrosep. buosiornyeckuili cMbIcil U 3HAYEHUE
Meno3a.

["ameTorenes — mporiecc 00pa3oBaHUs TMOJIOBBIX KIETOK Yy >KMBOTHBIX. [loyioBbIe
JKEJIe3bl: CEMCHHUKU U siMYHUKU. OOpa3oBaHUE W Pa3BUTUE MOJOBBIX KJIETOK — TaMeT
(cmepmaTto3ou, SUIIEKIETKa) — crepMaroreHe3 u ooreHe3. OCOOEHHOCTH CTPOCHUS
AUIEKIIETOK U crnepMmaTo3ouaoB. OmiogorBopenue. [lapreHorenes. MHauBuayansHOe
pa3BUTHE (OHTOTEHE3).

OMOpuoHalIbHOE pa3BUTHE (IMOpHUOTEHE3). ITarbl YMOPHOHAIBHOTO PA3BUTHS Y
MO3BOHOYHBIX KUBOTHBIX: npoOJeHue, racTpyJisius, OpraHoOreHes.
[TocTomMOpuoHanbHOE pa3BUTHE. THUIBI MOCTAMOPUOHANBHOTO PAa3BUTHS: MPSMOE,
HempsiMoe (JIMYMHOYHOE). BrusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOpHI,
CIIOCOOHBIE BBI3bIBATH BPOXKIEHHBIC YPOJICTBA.

Poct u pa3Butne pacteHuil. OHTOT€HE3 [IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU,
CTaJuy Pa3BUTHAL.

Jlemoncmpayuu:

Tabauyvr u  cxemvi: «DOpPMBI  Pa3MHOXKEHHSI OpPTaHU3MOBY»,  «JIBoitHOE
OTUIOJIOTBOPEHHUE Y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXKEHHE PACTCHUIN,
«Jlenenue kneTku 6akTepuity, « CTpoeHUE MOJOBBIX KJIETOK», «CTPOSHHE XPOMOCOMBD,
«Knerounbi mukny, «Pemmukanus [JHK», «Mutosy, «Meios», «IIpsimoe u Henpsmoe
pazButue», «l'ameToreHe3 y MIICKONMUTAIOIMIMX U YeoBeka», «OCHOBHBIE CTaJIUU

OHTOI'CHC3a)».



Obopyoosanue: MHKPOCKOII, MHUKpPOITpEIapaTsl «CriepMaTo30uapl
MJIEKOMIUTAIOWIETO», «SIiIeKiIeTka MIlIeKonuTarmero», «KapuokuHe3 B KIETKax
KOpEIIIKa JIyKa», MarHuTHas MoJeib-anmmumkanusa «Jlenenue kierknm», moaens JHK,
Moiesib MeTadazHOi XPOMOCOMBI.

Tema 6. HacsieACTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

[Ipenmer m 3amaun reHetuku. VMcTtopust pa3BuThs reHeTUKU. Ponb murTonoruu u
HMOPUOJIOTUU B CTAHOBJIICHUM I'eHETUKH. BKiag poccuilckux U 3apyOeHbIX YUYEHBIX B
pa3BUTHE TEHETHKH. MeTOoJpl TEeHEeTUKU (THOPUIOIOTHYECKHUM, ITUTOre€HETUYECKUH,
MOJIEKYJISIpHO-TeHETHUeCKU). (OCHOBHBIE TE€HETHYECKHE NOHATHUA. | eHeThueckas
CHUMBOJIMKA, UCIIOJIb3YEMasi B CXEMaxX CKPEIUBAHUN.

3aKOHOMEPHOCTM HACJIENOBAHUS NPHU3HAKOB, YCTAaHOBICHHbIE [. Mengenem.
MonoruOpuaHoe ckpemyBaHue. 3aKOH €IMHO00pa3usi THOPUIOB MEPBOTIO MOKOJIEHUS.
[IpaBuno TOMHUHUPOBAHUS. 3aKOH PACHICIUICHUSI TPU3HAKOB. [ MMOTE3a YUCTOTHI raMer.
[TonHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JurnObpuaHoe CcKpemuBaHue. 3aKOH HE3aBUCHUMOIO HACJEIOBaHUS NPU3HAKOB.
[{uToreHeTuyeckre OCHOBBI ~ AUTHMOPUAHOIO  CKpELIMBAaHUA.  AHaIU3UpYIOIIEe
cKkpemuBaHue. lcrnonp3oBaHue aHAIU3UPYIOLIETO CKPEIUMBAHUSA ISl OIpENEICHUs
TE€HOTHIIA OCOOHU.

CuermieHHoe HacienoBaHue mnpu3HakoB. Pabota T. Moprana mo cuemjIeHHOMY
HAaCJICOBAaHUIO T€HOB. HapyleHue cuerieHns reHOB B pe3yJIbTaTe KPOCCUHIOBEpPA.

XpoOMOCOMHasl TEOPUS HACIEACTBEHHOCTH. | €eHETHUECKNE KapTBhl.

I'enetnka mnona. XpOMOCOMHOE OIpeAesieHHe Ioja. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OoMOrameTrHele M rereporameTHble  opraHusmel. HacimenoBanue
IIPU3HAKOB, CLEIUICHHBIX C ITOJIOM.

N3meHunBoOCTh. BHbl N3MEHUNMBOCTH: HEHACIIEACTBEHHAsI U HacleACTBEHHasA. Poib
cpenbl B HEHACJIEJCTBEHHOM HW3MEHUYMBOCTH. XapaKTEepUCTUKA MOAU(PUKALMOHHON
M3MEHUYMBOCTU. BapuanuoHHBIM psag W BapuauuMoHHas Kpusasd. Hopma peakiuu
npu3Haka. KoOJIM4ecTBEHHBbIE M KAayeCTBEHHBIE IPU3HAKM M MX HOPMA PEAKLHH.

CaoiicTBa MO (PUKAITMOHHON U3MEHUUBOCTH.



HacnencTtBenHas, wiaM  TCHOTUIHMYECKAss, H3MEHUYHMBOCTh. KoMOMHATHBHAS
W3MEHYUBOCTh. Meii03 1 TMOJIOBOM MpollecC — OCHOBa KOMOMHATUBHOW M3MEHUYHUBOCTH.
MyrtannonHass u3mMeHYMBOCTh. Knaccudukanuss MyTanuid: TEHHBIE, XPOMOCOMHBIE,
reHoMHbele. YacTtota ®W npuuMHBl MyTanuid. MyTareHHsie  (QakTophel. 3aKOH
FOMOJIOTHYECKUX PSAOB B  HAaclaeACTBEHHOW wu3MeHuumBocty H.M. Basunosa.
BuesnepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka denoBeka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKA!
TFEeHEAIOTUYECKUN, OJIM3HEIOBBIN, IUTOTEHETUYECKUN, OMOXUMHYECKUN, MOJEKYIISIPHO-
F€HETUYECKUH. CoBpeMeHHOE OnpeIeICHUE TE€HOTHIIA: MIOJTHOI€HOMHOE
CEKBCHHUPOBAHUE, TEHOTUIIMPOBAHME, B TOM uuciae ¢ mnomonlplo III[P-ananu3a.
HacnencrBennele  3a0oJieBaHMsI  dYelIOBEKa: TEHHBIE  OOJe3HHM, OOJIE3HH C
HaCJIeJICTBEHHOMIIPEAPACTIONOKEHHOCTRIO, XPOMOCOMHBIE Oojie3HH. CoMaTHUecKue Hu
reHepaTtuBHble MyTanuu. CTBOJIOBbIE KJIETKH. [IpUHIMIBI 310pOBOTrO OOpasa KU3HH,
JUArHOCTUKH, MPOPUIAKTUKH W JIEUEHUA TEeHETHYecKux OosiesHed. Menuko-
F€HETUYECKOE€  KOHCYJIbTUPOBAHWE.  3HAUCHUE  MEIULMHCKOM  TE€HETMKH B
NPENOTBpPAllICHU W JICUEHHM TEHETHYECKUX 3a0o0JieBaHMi uenoBeka. Memoowl
2EHEMUUECKO20 NPOZPAMMUPOBAHUA.

Lemoncmpayuu. [lopmpemuwi:

I Mengens, T. Mopran, I'. e ®puz, C.C. UYerBepuko, H.B. Tumodeen-
PecoBckuii, H.M. BaBuios.

Tabnuyer u cxemvl. «MOHOTHOPUAHOE CKPENIMBAHUE U €ro IMTOTCHETHYECKas
OCHOBa», «3aKOH PACHICIJIEHUS U €ro IUTOreHETHYECKass OCHOBa», «3aKOH YHCTOTHI
ramer», «JlurmbpumHoe ckpernumBanue», «lLluTomormdeckue OCHOBBI JUTHOPHIHOTO
CKpemmBaHus», «Menosy, «BzaumonencTBue aienbHBIX TEHOBY», «l eHeTnueckue
KapThl pPACTEHUM, JXKMBOTHBIX M 4YeJOBEeKa», «l'eHeThka Imoja», «3aKOHOMEPHOCTH
HaCJIEJIOBaHUsI, CLIETUICHHOTO C MOJ0oM», «KapruOTHUIIbI YeloBeKa U KUBOTHBIX», « Buabl
u3MeHYuBOCTH», «MoaudukanmonHas UW3MEHYMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpym KpoBu», «MyTalimoHHas U3MEHUYUBOCTD.

Obopyoosanue: MOJIETU-aIIINKAIIUN «MoHorubpuaHoe CKpEIIUBaHUE,

«Hemonmnoe  nomuHMpoBanue»,  «JluruOpumgHoe  ckpenmBanue»,  «llepexpéct



XpOMOCOM», MHKPOCKOIN W MHKporpenapar «Jpo3zoduna» (Hopma, MyTauuud (opMbl
KPBUIbEB M OKPACKH Tela), repdapuii «I"'opox moceBHOM».

Jlabopamopuvie u npakmuyeckue pabomai:

lIpakmuueckas paboma Ne [. «W3yuenue Moau(PUKAIMOHHOM H3MEHUYMBOCTH,
MMOCTPOEHHE BAPUALMOHHOIO Psiia U BAPUALIMOHHON KPUBOW.

lIpaxmuueckas paboma Ne 2. «CocTaBIIEHUE U aHAJIU3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesiekiiusi OpraHu3mMoB.

OcHoBbl OuoTexHonoruu Cenekius Kak HayKa v Ipoliecc. 3apoKICHUE CEICKIUU U
nomectukanug. Yuenue H.M. BaBuiioBa 0 1eHTpax MPOUCXOXKJIEHUS U MHOTO00pasus
KYJbTYPHBIX pacTeHui. LleHTpbl NpPOUCXOXKIECHUS [TOMAIHUX JKUBOTHBIX. CopT,
opoja, ITaMM.

CoBpeMeHHbIE METOJIbl CEJNIEKIIMU. MacCoBBIi U WHIWBUIYAIbHBIA OTOOPHI B
CENeKIIMU pPACTEHMH W KUBOTHBIX. OIEHKa JKcTepbepa. bIM3KOpOACTBEHHOE
CKpeuuBanue — MHOpuauHT. Yucras nmuHug. CKpeluBaHUe YUCTHIX JIUHMM. ['eTeposuc,
win TuOpuaHas cuia. HepojcTBeHHoe ckpemuBanue — ayTOpuauHr. OtnanéHHas
rubpuan3anus u e€ ycnexu. VMcKyCcCTBEHHBI MyTareHe3 M MOJIyYE€HHE TMOJIUIIIIONIOB.
JlocTrxkeHus CeNeKIun PaCTeHUN, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpaciib MPOU3BOACTBA. [ €HHAsT MHXKEHEPUs. DTallbl CO3IaHU
PEKOMOMHAHTHOMN JAHK u TPaHCIE€HHBIX OPraHu3MOB. Knerounas
nHxeHepua. Kietounble  KynpTypbl. MUKpPOKIOHAIBHOE PA3MHOXKEHUE PACTCHUM.
KnonupoBanve  BBICOKONMPOMYKTHUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okonoruueckre M dTHYeckue npodiembl. MO — renernuecku Moau(HUIIMIPOBAHHbBIE
OPTaHU3MBI.

Jlemoncmpayuu:

llopmpemwi: H.. Basuinos, 11.B. Muuypumn, I'./[. Kapnieuenko, M.®. l1BaHoB.

Tabauyvt u cxemovi: Kapta «LleHTPHI TPOUCXOKIECHUSI U MHOTOOOPa3Usl KyJbTYPHBIX
pactenuit», «llopoapl AOMaIIHMX KUBOTHBIX», «COpTa KyJIbTYpPHBIX pPacCTECHHII»,
«Otnanéanas rudpuausanus», «Padorel akagemuka M.®. MBanoBay, «Iloaummonams,
«O0bekThl  OmoTexHosoruny,  «KnetouHnele  KyJbTypel W KJIOHUPOBaHUEY,

«KoHcTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).



Obopyoosanue: MyJSKM IUIOJOB UM KOPHEIUIOAOB JTUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repdbapuit «CeabCKOX035UCTBEHHBIE PACTCHUS.

Tema 8. IBoIOLIMOHHAST OHOJIOTHS

[IpennoceulKu BO3HUKHOBEHUS BOJIOIMOHHON TEOPHUH. DBOIIOLHMOHHAS TEOPHUS U
e€¢ Mecto B Oumonoruu. BrusHue 3BOJIOIMOHHON TEOpUUM HA pa3BUTHE OMONOTHH U
JIPYTUX HAYK.

CsugerensctBa 3BoMONMHA. [[aleOHTONOrMYECKHUE: TOCIEA0BATENBHOCTD MOSBICHUS
BUJIOB B MAJICOHTOJIOTUYECKOM JleTonucH, nepexoaubie Gopmbl. buoreorpaduueckue:
CXOJCTBO U pa3nnyue payH u Giop MaTEPUKOB U OCTPOBOB.

OMOpUONIOrHYecKrue: CXOJACTBA M pa3iuuusg SMOpPHUOHOB  pa3HbIX BUJOB
NO03BOHOYHBIX.  CpaBHUTEIbHO-aHATOMUYECKUE:  TOMOJIOTMYHBIE,  aHAJOTUYHbIE,
pyJIMMEHTapHblE OpraHbl, araBU3Mbl. MOJEKYJIAPHO-OMOXUMUYECKHE: CXOJACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX META0OJMYECKUX IyT€d Yy BCEX
OpTaHU3MOB.

OpomonnoHHas Teopus Y. [apsBuna. [Ipeanocbuiky BO3HMKHOBEHMS TapBHHHA3MA.
JIBroKyIMe Ccuibl 3BOJIOLMM BHJIOB 1O JlapBUHY (M30BITOYHOE pPA3MHOXKEHHE IPHU
OTPaHMYEHHOCTU  PECypcoB,  Heompeneia€HHas  U3MEHYMBOCTb, Oopbba  3a
CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Tteopusi »HBomonuu (CTD) u  e€ OCHOBHBIE TOJIOKEHHUS.
Mukposonronus. [Tonmysinus Kak equHULA BUJA U BOJIFOLIUH.

JIBkytue cuiibl ((PakToOphl) SBOJIIOIMU BUIOB B MIpUpoae. MyTallMOHHBIN TTpo1iecc
U KOMOWHATUBHAs U3MEHUYMBOCTD. [lomynsunonHbie BosHbI U Apeld renos. M3omauus
Y MUTpaIusl.

EcrecTBeHHbI 0TOOp — HamnpaBistomuii hakTop 3BoMOIUU. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh ~ OpraHU3MOB  KaK  pe3yibTaT dBomonuu. [Ipumepsl
PUCTIOCOOJIEHUI Y OpraHu3MoB. ApoMopd03bl U UIMO0AJANITALIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buma. OcHoBHBIE (HOpMBI BUI000pPA30BAHUS:

reorpaduieckoe, SKOJIOTHIECKOE.



MakposBomorusi.  DopMbl  3BOJOLMM:  (QUIIETHYECKas,  JIUBEpreHTHas,
KOHBEpIreHTHas, mapasuienbHas. HeoOpatuMocTh HBOTIOIUY.

[IpoucxoxaeHne OT HeCHeUUaIu3UpOBAHHBIX IpeAakoB. IIporpeccupyromas
crienrann3anvs. AJanTUBHAS paanalusl.

Jlemoncmpayuu.

llopmpempwi: K. Jlunneit, XK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap,
D. Tekkenp, @®. Mrwomiep, A.H. CesepuoB. Tabmuiel u cxemsl: «Pa3Butue
OpPraHMYecKkoro Mupa Ha 3emie», «3apoJbIIM MO3BOHOYHBIX  YKHUBOTHBIX),
«Apxeontepukcy, «DopMbl O00prOBI 3a cyliecTBoBaHUEY», «EcTecTBEHHBIN 0OTOOPY,
«MHoroo0pa3ue  copToB  pacTeHHil», «MHorooOpazue TOpPOA  KUBOTHBIXY,
«Jlonynsumy, «MyTaunoHHasE U3MEHUMBOCTBY», «ApoMopdo3by», «arnoagantanumy,
«Obmas nereHepanus», «JIBrkyiue cuiabl 3BodONMK», «Kapra-cxema mapuipyra
nytemecteuss Y. JlapBuna», «boppba 3a cymectBoBanue», «lIpucrnocoOaeHHOCTD
OPTaHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUEY, «IKOJIOTHYECKOE
BUI000pa3zoBanue». OOOpyI0oBaHUE: KOJUICKIIUS HACEKOMBIX C Pa3IMYHBIMH THUIIAMU
OKpacku, HabOp IUIOAOB U CeMsIH, KoJuleKuus «[Ipumepbl 3alUTHBIX MPUCTIOCOOIEHHIM
y KUBOTHBIX», MojJielb «OCHOBHBIC HANpPaBJICHUS HBOJIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHre TOJIOBHOTO MO3ra I03BOHOYHBIX». buoreorpaduueckas kapra Mupa,
KOJUIEKIUST «@DOpMBI COXPAHHOCTH HMCKOIAEMBIX JKUBOTHBIX W PACTEHMI», MOJIEIb
anmmukaus «llepekpéct xpomocom», BIa)xHbIE Ipernaparbl «Pa3BUTHE HACEKOMOIOY,
«Pa3ButHe JnATYIIKM», MUKporpenapar «J/lpozoduna» (HOpMmMa, MyTanuu (OpMbI
KPBUIbEB M OKPACKH TEJa).

JlabopaTtopHbie 1 nipakTudeckue padoTsl: JlaboparopHas padora Ne 1. «CpaBHenue
BUJIOB IO MOP(OJIOTMUYECKOMY KPUTEPHUIO».

Tema 9. Bo3HUKHOBEeHHUE U Pa3BUTHE KU3HH HA 3emJie

JloHayuHble TIPEICTABICHHUS O 3apOXKIACHUM JKU3HU. HayuyHble TUNOTE3BI
BO3HMKHOBEHUS KM3HHU Ha 3emiie: a0MOoreHe3 U MaHcrepMus. XUMHUYecKash IBOJIIOIUS.
AOUOTEeHHBIT CUHTE3 OPTaHUYECKUX BEILIECTB u3 HEOPraHUYECKHUX.
DKCIIEpUMEHTAIBHOE TOATBEPKACHUE XUMUYECKOW 3Boyronuu. HauvanmbHble dTamnsl

ononornyeckor sBomtonmu. [umoreza PHK-mupa. ®opmupoBanune meMOpaHHBIX



CTPYKTYp ¥ BO3HMKHOBEHHE MPOTOKJIETKH. IlepBble KIETKM W WX DBOJIOLHUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butne xu3Hm Ha 3emse mo 3pam u nepuonaMm. Karapxeil. Apxeickas u
npoTepo3oiickas dpsal. [laneo3oiickas 3pa u e€ nepuoapl: KeMOPUNCKHUM, OPAOBUKCKUH,
CUJIyPUMCKHM, TE€BOHCKAW, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3so30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3oiickas spa 1 €€ Mepuo/ibl: MAJICOTeHOBBIN, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.
XapakTepucTKa KJIMMaTa U T€OJIOTMUECKUX MporeccoB. OCHOBHbBIEC 3TAlbl YBOIIOLUH
pacTUTENBHOTO W JKMBOTHOTO Mupa. ApomMop}o3bl y pacTeHH U >KUBOTHBIX.
[TosiBneHue, pacBeT U BBIMUPAHKUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCcKOro Mupa Kak OTpaxkeHue HBomonuu. (OCHOBHBIE
CHUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB.

DBONIONMSL YEJOBEKA. AHTPOIOJIOTUS Kak Hayka. Pa3BuTue mNpencTaBlIeHUN O
MIPOUCXOXKICHUMN YETOBEKAa. MeToabpl n3ydeHus: antponoreHesa. CXoACTBa U pa3Inuus
YeJI0BEKA U JKUBOTHBIX. CHCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwxymue cuibl (dakTopsl) aHTpororeHe3a. HaciencrBeHHass M3MEHYMBOCTh U
€CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIM 00pa3 >KU3HW, U3TOTOBICHHWE OPYIUi Tpyla,
MBIIIUICHUE, PEUb.

OCHOBHBIE CTaIMM W BETBH DSBOJIIOIIMM YEJIOBEKA: AaBCTPAIONUTEKHU, YenoBeK
yMelblid, YenoBek mpsaMoxondimi, YenoBek HeaHIepTalIbCKHui, UenoBeK pa3yMHBIN.
Haxoaku MckomaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHMUsI, 00JacCTh paclpOCTpaHEHUs,
00BEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAHSL.

Yenoseueckne pacbkl. OCHOBHBIE OOJBIIME pPACHl: €BPOINEOUHAs (EBpa3uiickas),
HErpo-aBCTpaJIONIHAs (PKBAaTOpHUAJbHAsI), MOHTOJOMWJHAS (a3UaTCKO-aMEpUKaHCKas).
UepTbl TPUCHIOCOOJICHHOCTH TMPEACTAaBUTENCH UYEIIOBEYECKHX pac K  YCIOBHUSAM
cyuiectBoBaHus. EMMHCTBO uenoBeueckux pac. Kpurnka pacusma.

Jlemoncmpayuu:

llopmpemuwi: ©. Penu, JI. [Tactep, A.N. Onapun, C. Muiep, I'. FOpu, Y. [lapBuH.

Tabnuyvr u cxemovl: «BosaukHoBeHne ComHeYHOM cHCTeMbl», «Pa3Butne

OPraHu4cCKOro MHpa», «PacturennHas KIICTKa», «KuBoTHas KIJICTKa»,



«IIpokapuornueckas kietka», «COBpEMEHHAass CHUCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEIOBEKA U UEI0BEKOOOPA3HBIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJCOHTOJIOTHYECKUX HAXOJOK IMPEIKOB COBPEMEHHOIO YEIOBEKaY,
«/peBHenmme moan», «peBHne mroam», «llepBble  COBpPEMEHHBIE IO,
«Yenoseueckue pacel». ObopyaoBanue: Myssbku «lIporcxoxaenue yenoBeka» (OHOCTHI
aBCTPAJIONUTEKA, IHUTEKAHTPOIA, HEaHJAEPTAIbla, KPOMAaHbOHIA), CIENKH WIH
U300paKEHNS] KAMEHHBIX OPYIUI MEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPhl, pyouia,
ckpebna), TreoxpoHojornyeckass Tabnmuma, KoJulekius «POopMbl  COXPaHHOCTHU
VICKOITA€MBIX JKUBOTHBIX U PACTEHUI.

Tema 10. OpranusMsbl M OKpPY:Kal0IIas cpeaa

DKoJIOTHsSI KaK HayKa. 3aJadyd U pa3felbl AKOJIOTrMU. MEeTolbl 3KOJIOrMYeCKUX
UCCJIETOBAHNN. DKOJIOIMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWTaHMA OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAs, ITOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  ¢akropsl.  Kiaccupukaums — sKonoruyeckux  (pakTopos:
abnoTHyecKkue, OMOTUYECKHE M aHTPONOTeHHbIE. JeliCTBHE SKOJIOTMYECKUX (PAaKTOPOB
Ha OpraHU3MBl.

AOuoTtnueckue (akTopel: CBET, TeMIlepaTypa, BIAKHOCTh. DOTOMEPHUOIU3M.
[Tpucnocobnenusi OpraHu3MoOB K JIEUCTBUIO a0MOTHYECKUX (akTOpoB. buonoruueckue
PUTMBI.

buotnueckue @akropbl. Buiabl OMOTHYECKHX B3aMMOJEUCTBHI: KOHKYpEHIMS,
XMIIHUYECTBO, cuMOM03 U ero Qopmbl. [lapasutusm, koomepauus, MyTyalusM,
KOMMEHCANIM3M  (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HaueHne OWOTHMYECKUX B3aUMOJECUCTBUM Il CYIIECTBOBAaHUS OpPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUUECKHE XapaKTEepPUCTUKHU Monyysaiud. OCHOBHBIE MOKAa3aTeIu MOMYJIAINN:
YUCJIEHHOCTb, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTh, MPUPOCT, MUTpals. JuHamuka
YUCJICHHOCTHU MONYJISALHUN U €€ PEeryJIsILUS.

Jlemoncmpayuu:



Hopmpemsi: A. T'ym6onbar, K.®. Pynbe, O. ['ekkenb. TaOauipl U CXeMbl: KapTa
«IIpuponnbie 30HBI 3emun», «Cpelnbl OOUTaHUS OpPraHU3MOBY», «DOTONEPUOAUIMY,
«[onynsimum», «3aKOHOMEPHOCTH pPOCTAa YHCIEHHOCTH MOMYJSIIUH  HUH(Y30pHH-
Tybenbkny, «[IuiieBbie nenm.

Tema 4. CooO1ecTBa 1 IK0JIOrHYeCKHE CHCTEMbI

CooOmectBo  opranu3smMoB — OuoneHo3. CTpykTypsl OHOLIEHO3a: BHIOBa,
POCTpaHCTBEHHAasA, Tpouueckas (mumieBas). Bunbi-nomunantel. CBsi3u B OHMOIEHO3E.
DKOJIOTHYECKHE CHUCTeMbl (9KocucTembl). [loHATHE 00 3KOCHCTEME M OMOTEOIICHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCUCTEMBI: TPOAYLEHTbI, KOHCYMEHTbBI, PEIYLICHTHI.
KpyroBopor BeliecTB M MOTOK 3HEPruu B 3KocucreMe. Tpoduueckue (MUILEBBIC)
ypoBHU 3KocucTeMbl. [lumeBbie nenu u cetd. OCHOBHBIC TOKAa3aTeNd 3KOCHCTEMBI:
Oouomacca,IpoyKuusi. ODKOJOTMYECKHUE MNUPAMUIBL:  HPOAYKLHH, YHUCIEHHOCTH,
onomaccel. (CBOWCTBAa 3KOCUCTEM: YCTOWYMBOCTH, CaMOPETYJIALMS, pa3BUTHE.
Cykueccus.

[IpuponHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOWHOTO WM
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpONOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. Yp0603KOCUCTEMBL.
buonornueckoe u X035iCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak ¢aktop ycroWuuBoctu dkocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenune B.U. Bepnanckoro o 6nocdepe. I'panulibl, coctaB v CTpyKTypa Ouochepsi.
Kusoe BemectBo u ero Qyskiuu. OcobeHHoctn Ouocdepsl Kak TI00aTbHON
’KocHucTeMbl. /[luHamMrueckoe paBHOBeCHE U 0OpaTHas CBs3b B Ouocdepe.

KpyroBopoThI BelecTB M1 OMOT€OXMMHYECKHUE IIUKIIBI DIEMEHTOB (YTJIepo/ia, a30Ta).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIH.

UenoseyectBo B Omochepe 3emin. AHTPOINOTEHHbIE HM3MEHEHUs B Ouocdepe.
['1oGanbHbIE IKOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHMe MPUPOLI U denoBedecTBa. CoxpaHeHHe OMOpa3HOOOpa3usi Kak
OCHOBa ycToiunuBocTH Onocdepsl. OCHOBA PAIIMOHAIBHOTO YIIPaBICHUS! MPUPOIHBIMU

pecypcaMu U UX HCTOoab30BaHue. JlocTikeHnst OMOIOTHHN M OXpaHa MPUPO/IBI.



Hemoncmpayuu: [lopmpemwi: A.JIx. Tencnu, B.H. Cykaués, B.1. Bepnaackuid.

Tabnuyver u cxemwvi: «llumessie uenu», «bUOLIEHO3: COCTaB W CTPYKTypay,
«IIpupogubie cooOmiectBay, «llenu mnuTaHus», «IKOJOTUUECKAs MHUPAMHIA,
«buochepa m uenoBek», «IKOCHCTEMa HIMPOKOJIUCTBEHHOIO Jiecay, «IDKOCHUCTEMa
XBOMHOro jneca», «buoneHo3 Bogoéma», «ArpoueHos», «lIpumepHbie aHTPOIIOTEHHbBIE
BO3JCUCTBHAsSL HAa MpUPOAY», «BaxHellne WCTOYHMKHM 3arpsi3HEHUS BO3JyXa W
IpyHTOBBIX BOa», «llouBa — BakHeimias coctapistomas Ouocepb», «PakTopbl
nerpaganuu nouBy, «Ilapaukossiit 3pdexT», «PaKkTOpsl PaTUOAKTUBHOTO 3arPA3HEHUS
ounochepr», «O0mas crpykrypa ouochepsn», «Pacrnpoctpanenue xxu3Hu B ouochepey,
«O30HOBBIN 3kpaH Ouocheprr», «KpyroBopor yriepona B Ouocdepe», «Kpyrosopor
a30Ta B IPUPOCH.

Obopyoosanue:  Monenb-aniuiMKanug «TuUnuyHble  OWOLIGHO3B», TepOapuii
«PactutenbHble €OOOIIECTBa», KOJUIEKIMH «bHOleHO3», «Bpenutenu BakHEUIIUX
CEJIbCKOXO3SIUCTBEHHBIX KYJIBTYpP», repOapuu U KOJUICKIIMM PACTEHUM M >KUBOTHBIX,
MPUHAJICKAIIME K Pa3HbIM 3KOJIOTMYECKHM rpynnaM OJHOro Buaa, KpacHas kHura

Poccuiickoit @enepannu, n300pakeHUs OXPaHIEMbIX BUIOB PACTEHUN U KUBOTHBIX.



INJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI
11O BUOJIOI'A HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

CornacHo ®I'OC COO ycranaBnuBalOTCA TpeOOBaHMUA K PE3yJbTaTaM OCBOCHHS
oOyJarouMucs mporpamMM  cpeAaHero  oOmero  oOpa3oBaHUs:  JUYHOCTHBIM,
METANPEAMETHBIM U MTPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE€3yJIbTaTOB OCBOCHHs IpeaMera «buomorus»
BBIJICJICHBI CJIEAYIONIME COCTABIIAIONIME: OCO3HAHUE OOYYaONIUMUCS POCCHUICKON
IPaXIAHCKOM HMJAEHTUYHOCTHU — FOTOBHOCTM K CaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTU U
CaMOOTIPEJICIICHUIO, HAIMYUE MOTHUBAIMU K OOYYEHHIO OMOJIOTHH, IIeJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTU HA OCHOBE KJIIOUEBBIX IIEHHOCTEH H
UCTOPUYECKUX TPATUIMKA pa3BUTUS OMOJOTHYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBAaThCS B CBOEH JIESITEILHOCTH 1IEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMH CHUCTEME OHOJIOTHYECKOr0 0Opa3oBaHUs,
HAJIMYKUE SKOJOTUYECKOTO MPABOCO3HAHUSA, CIIOCOOHOCTH CTaBUTh IEIU M CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yabTaThl OCBOCHHS IpeaMera «buosorus» mocTurarorcs B
€AUHCTBE Y4eOHOW W  BOCNHUTATENBHOM  JCATEILHOCTH B  COOTBETCTBUU C
TPaIULIMOHHBIMH POCCHICKUMHU COLUOKYJIbTYPHBIMH, HWCTOPUYECKUMU 151
JlyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMH B OOIECTBE TNPAaBWIAMH U
HOpPMaMU MOBEAEHUS U CIOCOOCTBYIOT MpolieccaM CaMOIO3HAHUs, CAMOBOCITUTAHUS U
CaMOpAa3BUTHs, PA3BUTHSI BHYTPEHHEUN IMO3ULMHU JINYHOCTH, MATPUOTU3MA, YBAXKEHHUS K
3aKOHY M TIPaBOINOPAJIKY, YEJIOBEKY TpyJa M CTaplIEMy IIOKOJICHUIO, B3aUMHOTO
YBOKEHHS, OCEPEKHOIO OTHOIICHUS K KYJbTYPHOMY HacCJCAUI0O W TPaguIUsM
MHOTOHAIIMOHAJIBbHOro Hapoaa Poccuiickon @Penepauuu, OpUPOIE U OKPYKAKOLIEH
cpene.

JIngyHOCTHBIE PpE3ybTaThl OCBOCHUS y4yeOHOTo mpeamera «buosorus» m0JKHBI
OTpaxaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIIMXCA  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOM BHYTpPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX

OpHMEHTALNN, ITO3UTUBHBIX BHYTPEHHHUX yOeXKACHUIH, COOTBETCTBYIOLIUX



TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHIMCKOTO O0IIECTBA, PACHIMPEHUE KMU3HEHHOTO OIMbITa
U ONbITa [JIEATEIIBHOCTM B MPOLECCE peaM3alid OCHOBHBIX  HANpaBJICHUU
BOCHUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1. rpakaaHcKoOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON TMO3UIUUA OOYUaIOMmEerocsi KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA; OCO3HAHME CBOUX KOHCTHTYIIMOHHBIX
paB ¥ 00s3aHHOCTEH, yBAXKEHUE 3aKOHA U MTPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW NEATECILHOCTH TMPHU CO3JAaHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATENbHBIX 3a/1a4, BHIMOJIHEHUU OMOJIOTUYECKUX
HKCIIEPUMEHTOB; CIIOCOOHOCTH OMPENENSATh COOCTBEHHYIO IMO3UIIMIO MO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHATH €€, yMEHHUE YUUTHIBaTh B CBOMX
JEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aUMOJICUCTBHS JIIOJIEH C pa3HbIMU
yOCXKACHUSMH, KyJIbTYPHBIMHU IIEHHOCTSIMU U COITUATILHBIM MOJI0KEHUEM; TOTOBHOCTD K
COTPYJTHUYECTBY B MPOIECCE COBMECTHOIO BBIMIOJHEHUSI YUCOHBIX, MO3HABATEIbHBIX U
MCCIIEIOBATENIbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOUIEHHUS K MHEHUIO OIIOHEHTOB IIPU
OOCYKJICHUM CIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEpKaHUs, TOTOBHOCTh K
T'YMaHUTapHOM U BOJIOHTEPCKOM JIESITEIBHOCTH;

2. TMATPHOTHYECKOTO BOCTIMTAHMS:

c(hOPMUPOBAHHOCTh POCCUMCKONW TpPaKJaHCKOW HUIAECHTUYHOCTH, MaTPUOTHU3MA,
YBAXXEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iepen PoauHON, ropaoctu 3a
CBOM Kpal, cBow PoauHy, CBOM S3bIK W KyJIbTYpy, MOpPOLLUIOE W HACTOSIIEE
MHOT'OHAIIMOHAJIBHOr0 Hapoaa Poccuuy;

LICHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACICIWI0 W MaMATHUKAM IPUPOIbI,
JTOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIICHUBATH BKJIAJ POCCHUUCKHX YUYEHBIX B CTAHOBJICHHE W Pa3BHUTHE
OMOJIOTMH, IOHUMAaHUs 3HAYCHUs] OMOJIOTMHM B MO3HAHWU 3aKOHOB MPUPOIBI, B KU3HU
YeJI0BEeKa U COBPEMEHHOI0 00I1IECTBa;

uneiHas yOexXAEHHOCTh, TOTOBHOCTh K CIyXeHWI0 U 3ammute (TedecTsa,

OTBETCTBEHHOCTb 3a €T0 CyAh0Y;



3. AYXOBHO-HPABCTBEHHOI'0 BOCIHUTAHMS: OCO3HAHHE TYXOBHBIX LIEHHOCTEMN
poccuiickoro Hapoja; cGOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO
MOBEJICHUSI; CIOCOOHOCTh OIIEHMBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMYMBOIO OyAylIEro; OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM POJIUTEIISAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOIO MPUHSTHUS
LIEHHOCTEW CEMENHOM KU3HU B COOTBETCTBHU C TPAIULMAMU HapoAoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs DCTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHUE YMOIMOHAIBLHOTO BO3ACHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HbIX BHUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMYHOCTH;

4. ¢u3nveckoro BOCNUTAHHUSA, (POPMHPOBAHUS KYJbTYPbl 3A0POBbS U

IMOIMOHAJILHOIO 0JIaronoJy4uns:

MOHMMAaHUE U pealiu3alus 3[0pOBOTO U OE€30MacHOro 00pasza >KU3HU (370pOBOE
NUTaHue, COONIOJCHUE TUTHEHUYECKUX TMPaBUI U HOPM, COATIAHCUPOBAHHBIN PEXUM
3aHSTUN U OTJIbIXA, PETyJsipHas pu3NUecKas akTUBHOCTD), O€PEKHOTO, OTBETCTBEHHOIO
U KOMIIETGHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY
310POBbIO; TOHMMAHHE I[IEHHOCTU NPaBWUJ MHIUBHAYaJbHOIO U KOJJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCHEJACTBUH U HENPUITHS BPEAHBIX NPUBBIYEK (yHOTpPEOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUA);

5. TPYAOBOI0 BOCIUTAHMS:

TOTOBHOCTh K TPYyZly, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYA0JII00HE; TOTOBHOCTh
K AaKTUBHOM JEATEIbHOCTA TEXHOJOTUYECKOM UM COLMAJIBbHOM HaNpPaBIICHHOCTH,
CIIOCOOHOCTh HMHUIIMUPOBATH, IUIAHUPOBATh U CAMOCTOSTEIIBHO BBINMOJHATh TaKYIO
JEATEIIbHOCTD;

UHTEpeC K pa3audyHbiM cdepam npodhecCHOHANIBHON JeATeIbHOCTH, YMEHUE

COBEpIIIAaTh OCO3HAHHBINA BHIOOp Oymayied mpodeccuu U peaanu30BhIBaTh COOCTBEHHBIE



KU3HEHHBIE IJIaHbl; TOTOBHOCTh U CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHMIO
Ha IPOTSKEHUN BCEH KU3HH;
6. 3K0JOrH4ecKOro BOCIUTAHMS:

HKOJIOTUUYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPUPOJE KaK UCTOUYHUKY JKU3HU Ha
3emJie, OCHOBE €€ CYIIeCTBOBAHMSI;

MOBBIIICHHE  YPOBHS ~ DKOJIOTMYECKOM  KyJNbTYypbl: NPHOOpPETEHHE  OmbITa
IUIAHUPOBAHMSI ITOCTYIIKOB M OLEHKH MX BO3MOJKHBIX IIOCJICACTBUN JUIS OKpY XKarolen
cpensl;

OCO3HaHUE TJ00aJBHOrO XapakTepa OHKOJIOTMYECKUX MpodieM U NyTed ux
pElIeHUs; CIIOCOOHOCTh HCIIOJIb30BAaTh IMPUOOpETaeMble NpU H3YYEHUU OHOJIOTUU
3HAHMST M YMEHHS TpU pElIEHUU NpoOJieM, CBA3aHHBIX C PAMOHAIBHBIM
IPUPOJIOTIOIB30BaHUEM (COOJIIO/IEHUE MPABUJI MOBEJIEHUS B NPUPOJIE, HAIPABICHHBIX
Ha COXpaHEHUE PABHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, SKOCHCTEM, OMOC(EpPHI);

AKTUBHOE HENPUATHE ACHUCTBHM, NMPUHOCAIIMX BpEH OKPYKAIOUIEH NPUPOTHON
cpele, YMEHHE IPOrHO3HPOBaTh HEOJArONpPUATHBIE HSKOJOTUYECKUE IOCIEACTBUSA
NPEANPUHUMAEMBIX JEUCTBUI U IPENOTBPAIIATh UX;

HaJIM4YME PA3BUTOTO SKOJOTHYECKOIO MBIIIIEHUS, 3KOJOTMYECKON KYJIBTYpHI,
OnbITa JEATEIBHOCTH SKOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS
UMHU B TO3HABaTEIbHOM, KOMMYHUKATUBHOW U COLMAJIBHON MPAKTUKE, TOTOBHOCTU K
YYACTHIO B IPAKTUYECKOMN AESITEIBHOCTH HKOJIOTMYECKOM HAPABIEHHOCTH;

/. UEeHHOCTH HAYYHOI'O MO3HAHUS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM MNpPaKTUKH, OCHOBAHHOTO Ha JUAJOre KYyJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YWTATENbCKOM KYJBTYpbl Kak CpEACTBa
B3aMMOJICUCTBHS MEXY JIIOABMU U IO3HAHUS MUPA;

MOHMMaHWEe crherudUKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(GOpMUPOBAHMN  PALMOHAIBHOTO HAYYHOTO MBILIUICHHS, CO3/JaHUU IIEJIOCTHOTO

npeACTaBieHUs 00 OKpyXarlleM MHUpe KaK O EeIWHCTBE NPHUPOJIbI, 4YeJIOBeKa U



oOliecTsa, B TO3HAHWM NPUPOAHBIX 3aKOHOMEPHOCTEW U pEIICHUHU MpodiIeM
COXpaHEHUs MIPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OHWOJIOTUM JJs COBPEMEHHOM LHMBUIIU3AIIUU:
o0OecrieueHrsT HOBOIO YPOBHSI Pa3BUTHUS MEIUIIMUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUN, CIIOCOOHBIX PEIIaTh PECypCHbIE MPOOJIEMBbl Pa3BUTHS YEIIOBEUYECTBA,
noucka MyTeH BBIXOJA U3 TJI00ANBHBIX SKOJOTHYECKHX MpoOJeM M OOecnedeHus
nepexoja K yCTOMYMBOMY pPa3BUTHUIO, PAIIMOHAJILHOMY MCIOJIb30BAHUIO TPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJyUYEHUU OMOJOTMYECKUX 3HAHUM B LENSIX MOBBIILICHUS
oOmiel KyJabTypbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YyHKIHMOHAIBHOM TIPAaMOTHOCTH OOydaromuxcsa, (OpMHPYEMOM TMpU  HU3YUYEHHH
OMOJIOrMH; MOHUMAHUE CYUIHOCTH METO/I0B MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCTOJIb30BaTh MOMydaeMble 3HAHMS AJIS aHAIN3a U OOBSICHEHHUS
SIBIICHUN OKPYXKAIOIIET0 MHUpPa U MPOUCXOAAIMX B HEM W3MEHEHUN, YMEHHE JeaTh
000CHOBaHHbIE 3aKJIIOUYEHHS Ha OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIMXCS JTAHHBIX C
[ENbI0  TIONYyYEHUS  JOCTOBEPHBIX  BBIBOAOB;  CIIOCOOHOCTh  CaMOCTOSITENBHO
UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA JJIsl pellleHusl MPoOJeM B pealbHbIX )KU3HEHHbBIX
CUTYallMsX; OCO3HAHME IICHHOCTH HAyYHOH IESATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOEKTHYIO M UCCIIEA0BATEIBCKYIO NEATEIbHOCTh MHANBHUIyAIbHO U B TPYIIIIE;

TOTOBHOCTh U CITIOCOOHOCTH K HEMIPEPHIBHOMY 0O0pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY TIOJTyYEHHUIO HOBBIX 3HAHW 1O OMOJIOTUN B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHbIE pe3yJbTaThl OCBOCHHUS ydeOHoro mnpeamera «buomorus
BKJIIOYAIOT:  3Ha4MMble s (OPMHUPOBAHHSA  MHUPOBO33PEHHUS  OOyyaroluxcs
MEXKIUCIUIUTMHAPHBIE  (MEXIpPEeIMETHBIC) OOIeHayYHbIe TOHATHUS, OTPAKAIOIINE
[EJOCTHOCTh HAyYHOW KapTHUHBI MHpa W CHenu(UKy METOJOB TO3HAHMS,
UCIIOJIb3YEMBIX B ECTECTBEHHBIX HayKaX (BEIECTBO, JHEpIus, SBJICHHE, MpOIecC,
CUCTeMa, Hay4HbIi (akKT, MPHUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

UCCJIeIOBaHNE,HAOTIOIEHNE, W3MEPEHHE, JKCIEPUMEHT U JIPYTUX), YHHBEPCAIbHBIE



yuyeOHble  aelicTBUA  (IIO3HABAaTeNIbHbIE, KOMMYHHUKAaTHBHbBIE,  PETYJISTUBHbIE),
oOecnieunBaromie (GopMuUpoBaHuE (DPYHKIMOHAIBHOM TIPAaMOTHOCTHM M COLMAJIBHOU
KOMIETEHIIMU O0YYaroIuXcsi, CIIOCOOHOCTh O0YYaIOIMXCs HCIOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS U YHUBEpCAJIbHbIE Yy4eOHBIE
JEHUCTBUS B IIO3HABATEIIBHOW U COLIMAIIBHOM MPAKTHUKE.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBnle Jjornyeckue a1eiicTBUA:

CaMOCTOSITENILHO (OPMYIIMPOBATh M aKTyaTU3WPOBaTh MpoOJIEeMy, paccCMaTpUBaTh
e€ BCECTOPOHHE; HCIIOJIB30BAaTh IPU OCBOCHUU 3HAHUM NPUEMBI JIOTHYECKOIO
MBILUIEHUS (aHalM3a, CUHTE3a, CPaBHEHUS, Kiaccuukanuy, 0000IIeH s ), paCKpbIBATh
CMBICJI OMOJIOTHYECKUX MOHATUH (BBIIEIATh UX XapaKTepHbIEC PU3HAKU, YCTAHABINBATh
CBS3U C IPYTUMH ITOHATUSMH);

ONPENENATH LU AeATEIbHOCTH, 3a/1aBasi HapaMeTPbl U KPUTEPUU UX TOCTHKEHUS,
COOTHOCHTB PE3YJbTAThl IEITENBHOCTH C IOCTABIEHHBIMHA LEIISMU;

UCIOJIb30BaTh OHOJOTMYECKHE MOHATUSA ISl OOBSICHEHUs (AKTOB U SBIICHUH
YKWBOW MPUPOJBI;

CTPOUTbH JIOTUYECKUE PacCyX AeHUs (MHIYKTHBHbBIC, A€IyKTUBHBIE, 110 aHAJIOTHH),
BBISIBJIAITh  3aKOHOMEPHOCTH M TPOTUBOPEUMsS B PACCMAaTPUBAEMBIX SIBJICHUSIX,
(OpMyIUPOBATH BHIBOJIbI M 3aKITIOUEHUS;

IPUMEHATh CXEMHO-MOJIEJBHBIE CPEICTBA I INPEACTABICHUS CYLIECTBEHHBIX
CBSA3€H M OTHOILIECHUW B U3y4aeMbIX OMOJOTHYECKUX 0OBEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOTO poJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaTheiBaTh IUJIaH pEIIEHUS NpoOJeMbl € YYETOM aHallM3a HMEIOLUXCcs
MaTepHabHBIX U HEMATepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JAESITEIBHOCTh, OLICHHMBAaTh COOTBETCTBUE PE3YJbTAaTOB
LEJSIM, OLIEHUBATh PUCKHU TOCIEIACTBUN AESTENbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJIHATH PA0OTy B YCJIOBHUSIX PEANbHOT0, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;

Pa3BHUBATb KPCATUBHOC MBIINIJICHUEC TP PCHICHHUHN ) KN3HCHHBIX HpO6HCM.



Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

BJIAJCTh HAaBbIKAaMU YYEOHO-UCCIIEAOBATEILCKOW U TMPOEKTHON JAESTENIbHOCTH,
HaBBIKAMHM Pa3peIIeHUs NPo0JIeM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIIEHOMY
MIOMCKY METOJOB PELICHUS MPAKTUYECKHUX 3a]lad, MPUMEHECHHUIO Pa3IMYHbIX METOJIOB
MO3HAHUS;

VCITOJIB30BATh PA3JIMYHbBIE BUJIbI I€ATEILHOCTH 1O IMOJTYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpEeTalnu, NpeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYalIUSX, B TOM YHUCIIE
IIPU CO3/IaHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHpoBaTh HAy4YHBIA THUI MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATHIMU U METOJIAMU;

CTaBUTh M  (HOpPMYyJIMpOBaTh COOCTBEHHBIE 3aJadyd B  0Opa30BATEIbHOM
JEATEIIBHOCTH U KU3HEHHBIX CUTYAIUAX; BBISABIATH MPUYUHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJM3upoBaTh 3a/1ayy, BBIIBUTATh THUIOTE3Y €€ PEIICHMS], HAXOUTh ApTYMEHTBI JUIs
JIOKA3aTesIbCTBA CBOMX YTBEPXKJICHUMW, 3a7aBaTh NapaMeTpbl U KPUTEPHH PEIICHHS;
aHAJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PEIICHUS 3aJauyd pe3yJbTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHHUE B HOBBIX YCJIOBHSIX;

JIaBaTh OIIEHKY HOBBIM CUTYallUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYUIECTBJIATh LIE€JICHANIPABICHHBIA TOUCK TIEPEeHOca CPEIACTB M CHOCOOOB
JEUCTBUS B TPO(PECCHOHATIBHYIO CPENy; YMETh IEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO
U IIPAKTUYECKYI0 00JIaCTH KUZHEACSITEIbHOCTH;

yMETh HMHTErpUpOBaTh 3HAHUSA W3 Pa3HbIX MPEAMETHBIX 00JacTeil; BBIIBUTaTh
HOBBIC UJIEH, TIpeJiaraTh OPUTHHAIBHBIC MOAXOAbl M PEIICHUs], CTAaBUTh MPOOJIEMBbI U
3a/1a4y, JOIyCKAaOIINE aJbTEPHATUBHBIE PELICHUS.

Pa6ora ¢ unpopmaunmeii:

OPUEHTHPOBATHCSI B PA3IUYHBIX MCTOYHHMKAX HH(OpManmu (TeKcTe y4eOHOTo
nocoOusi,  HAy4YHO-TIOMYJISIPHOM  JUTepaType, OHOJOTMYECKHX  CJIOBapAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B VHTepHere), aHaIM3UpOBaTh
uH(OPMAITUIO PA3JIMYHBIX BHJIOB U (OPM TPEICTABICHUS, KPUTUUCCKH OICHUBATH €€

A0CTOBCPHOCTb U HCIIPOTUBOPECUNBOCTD,



bopMyIUpOBaTh 3aMPOCHl U MPUMEHSTH PA3IMYHbIE METObI MPU MOUCKE U OTOOpE
Ounonornyeckor nHGoOpMaIi, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YUeOHbIX 3aa4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTU, COBEPILIEHCTBOBATh KYJbTYPY AKTHUBHOTO HCIIOJIb30BAHUS PaA3INYHBIX
MTOVICKOBBIX CHCTEM;

CaMOCTOSATEIFHO BEIOMPATH ONTUMATILHYIO (DOpMY TpecTaBIeHUs OMOIOTHIECKOM
uHpopMaruu (cxemsl, rpaduKu, JUArPaMMBbI, TaOJIUIIBI, PUCYHKU U JIPYTOe);

MCIIOJIB30BaTh HAYYHBINM A3BIK B KAUECTBE CPEJCTBA MPHU paboTe ¢ OMOJIOTUYECKON
uHdopmaluen: TpPUMEHSITh XUMHYECKHE, (PU3nYeckrue W MaTeMaTUYeCKHe 3HaKu U
CUMBOJIBI,  (GopMyJbl,  abOpeBHaTypy,  HOMEHKJIATypy,  HCIOJb30BaTb U
peoOpa3oBEIBATh 3HAKOBO-CUMBOJIMYECKHAE CPEACTBA HATIISTHOCTH;

BJIAJICTh HABBIKAMH pPAcCMO3HaBaHUsA M 3alUThl WHGOpMaIK, UHGHOPMAIIMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBbIE YHUBepPCaJbHbIe YUeOHbIE TeidCTBUSA

OOmenne: OCYIIECTBISATh KOMMYHHMKAIMM BO BceX cdepax >KHU3HU, aKTHUBHO
y49acTBOBaTh B JHAJIOTE WM TUCKYCCHH IO CYIIECTBY OOCYXTaeMOl TeMbl (yMEHHUE
3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CY>K/ICHUSI OTHOCUTEIHLHO BHITIOJIHEHHUS TpeJiaraeéMoi
3a]1a4y,y4YUThIBATh HMHTEPEChl M COTJACOBAHHOCTh TO3WIUN JIPYTUX YYaCTHUKOB
JMaora Ui TUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpelICcTBa  OOIIEHWS, TOHMUMAaTh 3HAYCHUE
COIMAIBHBIX 3HAKOB, MPEIMOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHTYaIldd, YMETh
cMATYaTh KOH(GIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh pPA3IUYHBIMU CHOCOOAMHU OOIEHUS UM B3aUMOJCUCTBUS, IOHUMATh
HaMEpEeHUS JAPYTUX JIIOJEH, IPOSBISTh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY U B
KOppeKkTHO (dopme (HOpMyIUpOBaTH CBOM BO3pPAKEHUS; Pa3BEPHYTO U JIOTHYHO
u3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIH30BAHUEM SI3IKOBBIX CPEJICTB.

CoBMecTHasi J1eITeJIbHOCTh: TIOHMMAaTh W WCIOJIB30BaTh IPEUMYIICCTBA
KOMaHJTHOM ¥ WHIAMBUIYaJbHONW pabOThl MpU pEHICHUU OMOJOTHYECKOW MPOOIEeMBI,

000CHOBBIBaTh HEOOXOJAUMOCTh MPUMEHEHUsI TPYNIOBBIX (HOPM B3aUMOJEHCTBUSA MPHU



pelieHnn yuyeOHOM 3a7auu; BhIOMpATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUN C
y4€TOM OOIIMX UHTEPECOB U BOBMOKHOCTEH KaXK/I0T0 WIeHA KOJUJIEKTHBA,

IIPUHUAMATB LEJIM COBMECTHOM JIEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBUS MO €€ IOCTHKEHUIO: COCTaBJIATh IUIAH JCHUCTBUM, PACHpPENEssTbh POJIA C
y4€TOM MHEHUN YYaCTHUKOB, 00CYk/IaTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJa M Ka)XJOr0 yYaCTHHKA KOMaHJbl B OOIIMIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaratb HOBBIE IPOEKTHI, OLCHUBATH MAEU C IO3ULUUU HOBU3HBI,
OPUTMHAJIBHOCTH,  IPAKTUYECKOM  3HAYUMOCTH;  OCYUIECTBIATH  IIO3UTHUBHOE
CTPaTEru4ecKoe IIOBEACHHUE B pPAa3JIMUHBIX CUTYyalUsAX, IPOABIATH TBOPYECTBO U
BOOOpaxkeHue, ObITh MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIE NelCTBUSA

Camoopranusauus:

UCITI0JIb30BaTh OMOJIOTMYECKHE 3HAHUS JUISl BBISIBJICHUS NPOOJIEM M MX PEIICHHS B
KU3HEHHBIX U YYEOHBIX CUTyalUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKH B
CBOUX JIEUCTBUAX U MOCTYIIKAX 10 OTHOLICHUIO K JKMBOM IIPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO  OCYILECTBIISITh MO3HABATENBHYIO JEATEIBbHOCTb, BBISBISTH
npoOemMbl, CTaBUTh W (HOPMYJIUPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEIIbHOMN
NEATEIIBHOCTH M JKA3HEHHBIX CUTYalHsIX; CAMOCTOSATEIBHO COCTABJIATh IUIAH PELICHUS
npobsieMbl € y4Y€TOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MIPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHSIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JenaTb OCO3HAaHHBIM BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCThH 3a
pEelIEHUEOLIEHUBATh TPUOOPETEHHBIN OTIBIT;

CHOCcOOCTBOBATh (POPMUPOBAHUIO U TMPOSIBICHUIO MIMPOKOW 3PYAULIMU B Pa3HbIX
00JIacTSAX 3HAHUM, IMOCTOSHHO TMOBBINIATh CBOW 00pa30BATENbHBIA M KYJIbTYpPHBIN

YPOBEHb.



CaMOKOHTPOJIb:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHTb KOPPEKTHBBI B JEATEIbHOCTD,
OTICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BJIaJICTh HAaBBIKAMM TO3HABATEIBHOM pPEeQIICKCHM KaK OCO3HAHHUS COBEPIIACMbIX
JIEVUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB U OCHOBAHWUM, UCIOJIb30BATh
puéMBbI pedICKCUN ISl OLICHKU CUTYAIlMH, BHIOOpA BEPHOTO PEIICHUS;

yMETh OIICHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKECHUIO;
MPUHUMATh MOTHBBI M aPTYMEHTHI IPYTUX TPU aHATU3€ PE3YIbTATOB EATCILHOCTH.

IIpunsiTue ceds U APyrux:

MPUHUMATh ce0sl, MTOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHTHl JPYIHX TPH aHaJu3e pPe3yJbTaTOB
NEeSATEeIbHOCTH;

MIPU3HABAaTh CBOE MPABO M IPaBO JIPYTHMX Ha OMIMOKH; pa3BUBATh CIIOCOOHOCTH
MTOHUMATh MU C MTO3UIIAH JIPYTOTO YeIOBEKA.

IHNPEIMETHBIE PE3YJIbTATBI

c(hOpMHPOBAHHOCTh 3HAHUH O MECT€ M POJU OWOJOTHH B CHUCTEME HAYYHOTO
3HaHUSI €CTECTBEHHBIX HAayK, B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpPa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC POCCHMCKUX M 3apyOCIKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAJIBHON TPAaMOTHOCTH YEJIOBEKa
JUISL PEIICHUS )KU3HEHHBIX 3a71a4;

yMEHHE PaCKphIBATh COJEPKaHHE OMOJOTHUYECKHX TEPMUHOB WM TOHSATHHN: JKU3HB,
KJIETKa, OpraHu3M, MeTa0oIu3M (0OMEH BEIIECTB M MPEBPAICHUE YHEPTHH ), TOMEOCTa3
(camoperynsiiys), ypOBHEBasi OpraHU3allMsl UBBIX CHCTEM, CaMOBOCIPOU3BEICHHE
(pertpoxyKiusi), HACJACACTBEHHOCTh, N3MEHYMBOCTh, POCT U PA3BUTHE;BU/I, TIOMYJISAIHS,
TeHO(OHI, IBOJIONHUS, JABWXKYIIUE CHIbI ((haKTOPBI) DBOJIOIMH, MPUCTIOCOOICHHOCTh
OpraHu3MOB, BHJI000pa30BaHUE, HKOJOTHYECCKHE (AKTOPBI, IKOCUCTEMA, MPOAYIICHTHI,
KOHCYMEHTBI, PEIYICHTHI, LEMHU MHUTAHHUS, DKOJOTHYECKas MUpaMKIa, OWOTEOICHO3,
ouocdepa;

yMEHUE HW3/1araTb OWOJOTHYECKHEe Teopuu (KJIETOYHAs, XPOMOCOMHAs,

MyTAaIlMOHHAsI, IIEHTpaJbHAS JOTMa MOJIEKYJIIPHON OMOJIOTHH)IBOTIONMOHHAS TEOPHS



Y. JlapBuHa, CHHTETHYECKasi TEOpHUsI DHBOJIOIMHU), 3aKOHBl W 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoactBa K.M. bapa, uepenoBanus TJIaBHBIX HANpaBiICHUN U MyTeH
oo A H. CeseprioBa, yuenus o Ouochepe B.M. Bepuaackoro,I’. Menaens,T.
Moprana, H.. BaBunoBa) u yuyeHusi (0 LEHTpaX MHOTO0OOpa3uisi U MPOUCXOKIACHUS
KyJnbTypHbIX pacteHudt H.M. BaBunoBa), ompenensiTe IpaHUllbl UX TPUMEHUMOCTH K
YKUBBIM CUCTEMAM,;

yMEHHUE BJIAJIETh METOJIAaMU HAy4YHOTO IO3HaHUS B OMOJIOTMM: HAONIOACHHUE U
ONMCAaHUE KUBBIX CHUCTEM, IIPOLIECCOB W SIBJICHUW, OpraHu3alus W MPOBEIACHUE
OMOJIOTUYECKOTO OSKCIEPUMEHTA, BBIJIBH)KCHHE THUIIOTE3bI, BBISBICHUE 3aBUCUMOCTH
MEXIY HCCIEIyEeMbIMU BEIIMYMHAMHU, OOBSICHEHHUE TMOJYUYEHHBIX PpE3yJbTaTOB,
WCIIOJIB30BaHHBIX HAYYHBIX MOHSATHHI, TEOPUUA U 3aKOHOB, YMEHHUE JeJaTh BHIBOABI Ha
OCHOBaHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBEHHbIE NPU3HAKK BHUPYCOB, KIETOK MPOKAPUOT U
AYKApPUOT, OJHOKIECTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB:
oOMeHa BeIeCTB M TMPEBpAIICHUs] SHEPTUU B KJIETKE, (POTOCHMHTE3a, MIIACTUYECKOTO U
HPHEPreTUYecKoro OoOMEHa, XEMOCHMHTEe3a, MHUTO03a, MeW03a, OIUIOJ0TBOPEHMS,
Pa3MHOXEHU S, MHIUBUyAIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHE3);

YMEHHE BBIJICTSATH CYIIECTBEHHBIC MTPU3HAKU CTPOCHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, TOMYJISIIIUN, NPOAYIIEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOr€OIEHO30B U
HKOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHOW M3MEHYMBOCTH, €CTECTBEHHOTO
oTOOpa, BUJI000pa30BaHuUsl, MIPUCIIOCOOICHHOCTH OpraHu3MOB, NEeUCTBUS
HKOJIOTHYECKUX (PAaKTOPOB HA OPTraHU3MBI, MEpPEHOCAa BEIIECTB M TMOTOKA SHEPTUH B
HDKOCHUCTEMAX, AHTPONOTCHHBIX WM3MEHEHUH B HKOCHCTEMAax CBOEM MECTHOCTH,
KPYyroBOpPOTa BEIIECTB U OMOTCOXUMUUECKUX ITUKIIOB B Onocdepe;

yMEHUE TPUMEHATH TOJYyYCHHbIE 3HAHUS [JIsi OOBSICHEHHS OMOJOTHUYECKHUX
MIPOIIECCOB U SIBJICHUH, VISl PUHSITHUS MPAKTUYECKUX PEIICHUN B MMOBCEIHEBHOMN JKU3HU
C 1enblo oOecnieyeHusi O€30MaCHOCTH CBOETO 3J0pPOBbS U 3I0POBbS OKPYKAIOIIUX
JH0JIeH, COOIOICHHSI HOPM TPAaMOTHOTO TIOBEICHHS B OKPY>KAIOIIEH IPUPOIHON cpejie,
MOHMMAaHUE HEOOXOIUMOCTH HCIIOJIB30BaHUS JTIOCTHXKEHUM COBPEMEHHOM OHOJIOTHU U

OMOTEXHOJIOTHI JIJIs1 PAIIMOHATILHOTO TPUPOIO0TIOTH30BAHUS;



yYMEHHE pellaTh dJIeMEHTapHble TeHETUYEeCKHEe 33Ja4ll Ha MOHO- U TUTUOPUAHOE
CKpeIMBaHKe, CLEIUICHHOE HAaclleJJOBaHUE, COCTABISATH CXEMbl MOHOTHOPHUIHOTO
CKpEIIMBAaHUA JJIS IPEACKa3aHusl HACIEeI0BaHUs IPU3HAKOB Y OPTaHU3MOB, COCTABIIATh
CXEMBI [IepPEeHOCca BEIIECTB M SHEPTHH B AIKOCUCTEMAX (LIENH MUTAHUS);

YMEHHE BBIMOJIHATH J1a00paTOPHBIE U MPAKTUYECKHE PadOThI, COOMIOAATh MPaBHiIa
pu paboTe ¢ y9eOHBIM U JIA0OPAaTOPHBIM 000PYI0BAHHUEM;

yMEHHE  KPUTUYECKH  OLEHWBAaTh U  HUHTEPIPETHPOBATH  MHQPOPMALHUIO
OMOJIOTMUECKOTO COJEpKaHMs, BKIIOYAIOIIYIO MCEBIOHAYYHbIE 3HAHUS M3 Pa3IMUHBIX
UCTOYHUKOB (CpeAcTBa MAaccoBOM HMH(OpMalnMM, HaydyHO-NOMYJSpHbIE MaTepuabl),
TUYECKUE aCHEKThl COBPEMEHHBIX MCCIEAOBAaHUNW B  OHOJOTUHM, MEIUIUHE,
OMOTEXHOJIOTUN; YMEHHE CO37aBaTh COOCTBEHHBIC MMCHbMEHHBIE U YCTHBIE COOOIICHMS,
000011asi OMOJIOTUYECKYI0 HH(OPMALIMI0O U3 HECKOJbKHX HCTOYHHUKOB, TPaMOTHO
MCITI0JIb30BaTh NOHATUITHBIN arnmapaT OMOJIOTUH;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE NMUCHBMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
OMOJIOrMUYECKy0 MH(POPMAIIUIO U3 HECKOJBKMX MCTOYHUKOB, TPAMOTHO HCIOJIb30BaTh

NOHATUIHBIN anmapaT OMOJIOTUH.



KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Ne n/mt

Jata

HaunmenoBanue pa3acioB U TCM YPOKOB

Ko
b0/
ye
CT
BO
ya

(¢10)

OCHOBHBIC BUIbBI ACATCIbHOCTH 06yqa}01uﬂxc;1

Tema 1. buosiorusi kak Hayka (2 yaca)

11

buosaorus B cucreme HayK

buonorus xak Hayka. CBsi3u OMOJIOTHH C OOIIECTBEHHBIMU,
TEXHUYECKUMU ¢ JPYTUMHU €CTECTBEHHBIMU HAyKaMH,
dbunocodueit, peaurueit, ITUKON, SCTETUKOMN U rTpaBoM. PoJib
COBPEMEHHOW  HAay4YHOU

ouonmorud B (POPMHUPOBAHUU

KapTuHbl MUpa. Cuctema OMOJIOTHYECKUX HAYK.

PackpeiBath conepkanre TEPMUHOB M TOHATHMN:

HAay4YHO€ MHUPOBO33pECHHE, Hay4yHas KapTUHA

MHpA, HAy4YHBIM METOJ, THUIIOTE3a, TEOPHUS,

METOBl  MCCIIEIOBaHUA.  XapaKTepu30BaTh

OMOJIOTHUIO KaK HAyKy, €€ MECTO U pPOJib Cpeau
JIpPYTUX €CTECTBEHHBIX Hayk. I[lepeuucnsats

Pa3aciibl OMOJIOTUH B COOTBCTCTBUC C

oObeKkTaMu u3yudeHus. Has3biBaTh BakHEWIIHE

oTpaciii OWUOJOTUYECKUX3HAHUN U  3aJlauu,




crosimue niepen ononoruein X X1 B.

1.2

MeToabl NO3HAHUSA KUBOU NMPUPOIbI

Meroapl TO3HAHWS KWUBOM  mpupoabl  (HAOIIOIEHUE,
AKCIIEPUMEHT, ONHUCaHUE, W3MepeHue, Kiaccudukamus,
MO/JICJINPOBAHUE, CTaTUCTHYECKAs o0OpaboTka
nanubix).Ilpaktuyeckas pabora Ne 1. «Mcmonb3oBanue
Pa3IUYHBIX METOJIOB TPH HU3YYEHUU OHOJOTUYECKHUX

00BEKTOBY.

PackpbiBaTh ~ copepxkaHue  TEPMHUHOB U
MOHSATHN: HAYYHBIN METO/I, METO/IbI
UCCJENOBAaHMs. XapaKTepu30BaTh OCHOBHBIE
METOBI MTO3HAHUSKUBOU IPUPOJIBIL:
HaOJII0/ICHHE, AKCHEPUMEHT, ONHCaHUE,
U3MEpEeHue,Kilaccupukanusa, MOAEIMPOBaHUE,

CTaTUCTHYCCKAaA 06pa60TI<a JaHHBIX.

Tema 2. 7KuBble cucTeMbI U KX Opranu3amnus (2 yaca)

1.3

buoaornyeckue CHUCTEMBbI, ITPOLHECCHI U UX U3YUYCHHUC

XKupble cuctembl (OMOCHUCTEMBI) KaK MPEIAMET H3YYCHUS
Oouosiornu. OTaUYME KUBBIX CUCTEM OT HEOPraHUYECKOU

npupoasl. CBoiicTBa OMOCUCTEM U X pazHOoOpasue.

YpoBHM  opraHuzanuu  OMOCHUCTEM:  MOJEKYJISPHBIH,
OpPTraHOUIHO-KJIETOYHBIN, OpraHU3MEHHBINA, MOMYJISIIMOHHO-
BUJOBOMH, OKOCUCTEMHBIN (OMOTEOIIEHOTHYECKUTA),
ouocdepunrii. Haykn, nzydatonme OMOCUCTEMBI Ha Pa3HBIX

YPOBHSIX OpraHU3alyu.

PaCKpI)IBaTL COACPKaHUC TCPMHUHOB U TIOHSITHUI:
CHCTCMaA, Omoyiornyeckas CHUCTEMA, DJJIICMCHTHBI

CHUCTEMBI, CTPYKTypa OHOCHUCTEMBI, CBOMCTBa

JKUBBIX CHUCTEM, obMeH BEIICCTB,
Pa3MHOXKEHHUE,POCT, pasBUTHE,
HACJICJCTBEHHOCTb, W3MEHYNBOCTb,

pa3apaKuMOCTh, DHEPTO3aBHCHUMOCTh, YpPOBHH
OpraHu3aluu KUZHU (Ouocuctem).

Xapaktepu3oBaTb IPUHLMIIBI  OpraHU3aluu




OroCuCTEM: OTKPBITOCT, BBICOKAs
YIOPSI0YCHHOCTD, CaMOPETYIISIIHS,
UEPApXUIHOCTh. [lepeuncnsaTe yHHUBEpCaIbHBIC
CBOWCTBA JKMBOTO: EIMHCTBO XHMHYECKOTO
CoCTaBa, pa3apaKuMOCTh, IBWOKCHHUE,
rOMEeO0CTa3, pOCT U Pa3BUTHUE,HACIEICTBEHHOCTD,
U3MEHUYHUBOCTb, BOJIONUS (MPUCTIOCOOSIEHNE K
U3MCHSIONUMCS ~ YCJIOBHSIM). [TpuBOAUTH
npuMepsl  OMOCHCTEM  pa3HOTO  yPOBHS
OpraHu3allii W  CPaBHUBATb  IPOSIBICHHUS
CBOWCTB JKMBOTO Ha pa3HBIX  YpPOBHSX.
XapakTepu3oBaTh OCHOBHBIC HPOLECCHI,
mpoTeKaronme B OnocucremMax: 0OMEeH BEIIECTB
U MIpEBpAICHAE SHEPTHH,
CaMOBOCITPOU3BEICHUE, CaMOpETyJIAIIHS,
pazButue. CoOmronate mpaBuiia OEPEKHOTO

OTHOIIIEHUS K)KUBOM TIPUPO/IE.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHNE KJIETKH




Xumuyeckuii coctaB kjeTku. Boma m MuHepasabHble | 2

COJIx

XUMUYECKHM COCTaB KJIETKA. XUMHYECKHE DSJICMEHTHI: PackpsiBaTh copepkaHre TEPMUHOB U TTOHATHUM:

MAaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bojga u MuHEpanbHbIE 3JIEMEHTHI-OMOTCHBI, MAaKpO3JIEMEHTHI,

BEIIIECTBA. MHUKPOAJIEMEHThI; MUHEpaJIbHbIC  BEIIECTBA,

OyHKIMM BOABI U MHUHEPAJIbHBIX BEIIECTB B KJIETKE. MOJIEKYJIa BOJbl Kak JUIOJb, BOJOPOIHBIE

[Tonnepsxkanue ocCMOTHYECKOTO OajlaHca. CBSI3U; TUApPOPUIBHBIE ©  TUAPOoPOOHBIC
BeniecTBa. Jloka3pIBaTh €AMHCTBO 3JIEMEHTHOTO
cocTaBa Kak OJHO U3 CBOMWCTB JKHBOTO.
Pacnipenenath XMMHYECKME  JJIEMEHTBHI IO
rpynmnaM B 3aBUCUMOCTHOT KOJMYECTBEHHOTO
MPE/ICTAaBUTEILCTBA B OpTraHu3Me;
XapaKTEepU30BaTh POJIb OTACIBHBIX 3JIEMEHTOB.
BreisBisTh CBSI3b MEXKITY COCTaBOM,
CTPOCHUEMMOJICKYJIbI XAMHUYECKOTO
COeMHEHUS U er0 (DYHKITUSIMHU B KIJIETKE

Beaku. CoctaB u cTpoeHue 0eJ1K0B 1

benku. CoctaB M cTpoeHHEe O€IKOB. AMHWHOKUCIOTHI — PackpbiBaTh  comepkaHue€  TEPMUHOB U

MOHOMEphl ~ OenmkoB.  HesameHumMble © = 3aMEHHUMBIC TTOHSTHIA: OCIIKH, MIOJIUMEDBI, MOHOMEDHI,




AMUHOKHCIIOTBL. ~ AMUHOKHCIIOTHBI  COCTaB.  YPOBHHU
CTPYKTYpbl O€IKOBOM MOJEKyJbl (TepBUYHAsl, BTOPUYHAS,
TPETUYHAsI M YETBEPTUYHAsI CTPYKTypa). XUMHUYECKUE

cBOMCTBa OeKoB. bronorndeckue GyHKINN OCIKOB.

AMUHOKHUCIIOTHI,IENTUAHAS CBS3b, TOJUTICTITH]I,
neHatypanus. XapaKTepu3oBaTh OCIKH Kak
KJIacc OPTaHUYECKUX COEMHECHUN;
KIacCUPUIIMPOBATh  HMX  TIO0  CTPOSHUIO
(rmobynsapubie W QUOpHIUIApHBIE  OEJIKH),

NEPEeUYNCIIATh W XapaKTepu3oBaTh (PyHKIHUU

0enKkoB
3.3 depMeHTHI — OM0JIOTHYEeCKHE KATATH3aTOPbI
®epMmeHTHl — Ouonoruyeckue Karanuszaropel. CTtpoeHue PackpeiBaTh  comep:kaHMe = TEPMHUHOB U
(epMeHTa: aKTUBHBIA LIEHTpP, CyOCTpaTHasl cIeU(PUIHOCTD. HNOHATHI: (DEPMEHTHI, AKTUBHBIN LEHTD,
Kodepmentsl. Butamunbpl. Otinuuss  QEepMEHTOB  OT cyOcTpaTtHas cCHeuu(pUYHOCTb, KOPEPMEHTHI,
HEOPraHUYECKHUX KaTaJIu3aTOpOB. O€JIKM-aKTUBATOPbl U OEJIKU-UHTUOUTOPHI.
Yka3pIBaTh OTJINYUSA (bepMeHTOB oT
HEOPraHWYEeCKUX  KaTanu3aTtopoB.OOBACHATH
poJib (hepMEHTOB B (PYHKIIMOHMPOBAHUU >KMBBIX
CUCTEM, B IPOMBILUIEHHOCTH, B MEIMIMHE, B
MMOBCEIHEBHOM KM3HU YEJIOBEKa
3.4 Yriaesoanl. JInnuasl




VYrneBoapl:  MoHOcaxapuibl  (TJIOKO3a,  pubo3a |

Ne30KcupuO03a), aucaxapuisl (caxaposa, JakKTo3a) U

noymcaxapuabl  (Kpaxmaia, — IVIMKOTEH,  LIEeJUI0JIO3a).

buonornueckue JInnuaer:

byHKIMH YTJIEBOJIOB.

Tpuriuiepuanbl, ¢ochomunuasl, crepounsl. ['napoduibHo-
runpodoOHble  cBoiicTBa.  buonormueckue — QyHKIMH
munuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB M JUIHUAOB Kak

HCTOYHHWKOB SHCPIUH.

PackpblBaTh ~ copepkaHu€  TEPMHHOB U

HOHATUMN:yTJIEBOIBI, MOHOCaXapubl,
JYcaxapubl, OJIUCAXapHIbl, TII0K03a, pudo3a,
ne3okcupudo3a, caxaposa, JIaKTo3a, MajbTo3a,
LeJUT0103a  (KJIeTyaTKa), Kpaxmai, TJIMKOTEH;
JUOUABL,  TPUTIIMLEPUABl  (GKUpBL,  Macia),
docomunuapl, CcTEepouabl. XapaKTepU30BaTh
YIIEBOAblL, JUNUABI KAK KIACCOPTaHUYECKUX
coenuHeHnii. KiaccuguuupoBarb yrieBoJbl H
JUNUJIBI 110 CTPOCHHUIO; MEPEUUCTATh PYHKIHUU
yIaeBoAoB M JunuaoB.  CxemaTHYecKu
u300paxkaTb CTPOEHUE MOJEKYJ YIJIEBOJOB,

JIMIINJIOB

3.5

HyxkienHoBbie KucJI0Tbl. AT®

10.

Hyxnennoseie xucnorel: JIHKu PHK. Hyxkneoruasr —
MOHOMEpPBHI HYKJICHMHOBBIX KHCIOT. CTpoeHne U (PyHKIUH

JHHK. Ctpoenue u ¢ynkuuu PHK. AT®: crtpoeHue u

GyHKUIUU.

PackpeiBaTh  coxmepkaHMe ~— TEPMHUHOB U

HNOHATUN: 1€30KCUPUOOHYKJIENHOBAsE ~ KHCIIOTa
(AHK), pubonyknennoBas kuciora (PHK),
HYKJICOTHU]I, NOJIMHYKJICOTHIHAS 1eMb

(MOJIMHYKJIEOTHU]T), KOMILJIEMEHTAPHOCTb,




¢yukmun  JJHK  (xpanenne wu  mepemaua
HacnencTBeHHoW wuHbopmanuu); Buasl PHK
(mH(pOpPMAITMOHHAS, TPaHCIIOPTHAS,
pubocomanbHas); ageHosuHTpudochar (ATD),
MaKpOdpruyeckas CBsi3b. XapaKTepU3UPOBATh
HYKJICUHOBBIE  KHCJIOTBI KaK XHUMHYECKHUE
COCAMHEHUS W HOCUTEIW HACJIEACTBEHHOU
uH(popManuu. OtMmeuaTh 0COOEHHOCTH
CTPOCHHUSI MOJIEKYJ] HYKJIEHHOBBIX  KHUCJIOT
(IHK, PHK) u AT®. C(Cxemarnuecku
n300paxaTh CTPOCHUE HYKJICOTHAOB, MOJIEKYJI

HYKJIEUHOBBIX KUCHOT, ATD

3.6

HUcropuss u mMeroabl u3ydYeHus: KJeTku. Kierounas

Teopus (1 yac)

11.

[luronorus — Hayka o kieTke. Kiietounas teopust — npumep
B3aMMOJIEHCTBUSA naeu u dakToB B HAy4YHOM

HOSH&HI/II/I.MCTO,Z[BI HN3Y4YCHUA KIICTKH.

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:
KJIETKA, LUTOJIOTUSA; PACKPBIBATh COJEpKaHUE
IIOJIOKEHUN KIIETOYHOM TEOPHUH.

Ilepeuncnare M XapakTepu3oBaTb OCHOBHBIE

MCTOJbl M3YUYCHHA KIICTKU: (HpI/IFOTOBJ'IeHI/Ie




CpC30B, OKpalIMBAHUC, MHUKPOCKOIIMPOBAHNC,

HEeHTpU(PYTUPOBAHUE, KYJIHbTUBUPOBAHUE KIETOK

U TKaHEH)
3.7 Kierka kak nejgoctHasi ;xxuBasi cucrema (1 gac)
12, Knerka kak menoctHas xuBas cucrema. OOmue mpu3HaKu PackpeiBaTh  conepkaHME€ ~ TEPMUHOB U
KJIETOK: 3aMKHyTas HapykHas memOpana, modekyibl/JHK MOHSATUN: KJIETKU (9yKapuoTHUecKas,
KaK TeHeTHUYECKUM ammapar, cucreMa cuHTe3a Oerka. Turmsl IpOKapUOTUYECKas),[Ia3MaTudecKasl MeMOpaHa
KJIETOK: DYKapUOTUYECKAS u MIPOKApUOTUYECKAS. (mna3manemMma),  TIUKOKAJIUKC,  TPAHCIOPT
OCOOEHHOCTH ~ CTPOCHHS  MPOKAPUOTUYUECKON  KIIETKH. BEILIECTB (MMACCUBHBINA, AKTUBHBIN), SHIOIMTO3
Knerounast crenka Oaktepuil. CTpoeHHE >SyKapUOTHUYECKOU (daroruTo3s, MMUHOLIUTO3), AK30IUTO3,
KJIeTKU. OCHOBHBIE OTJIMYUSIPACTUTENBHOM, KUBOTHOM U KJIIETOYHAs CTeHKa, Hykieouna. CpaBHHBATh
rpuOHOM KJIeTKU. [TOBEpXHOCTHBIE CTPYKTYPhI — KJIETOUYHAs MEXKITY cobom 3YKapUOTUYECKUE
CTEHKa, TJIMKOKAJIUKC, ux byHKIUN. UIIPOKAPUOTUYECKHUE KJIETKU; OTMEYaTh
[Tna3zmatnueckasimeMOpaHa, ee CBONCTBA U (DYHKIIUH. CXOJICTBO M pa3uuusg B CTPOEHUU KIETOK
OakTepuil, ’)KUBOTHBIX, PACTEHUI U TPUOOB
3.8 CTpoeHue 3yKapHMOTHYECKOH KJIeTKH
13. [Murorutazma wu ee  opraHounbl. OgHOMEMOpaHHBIE

opranouzs! kinetku: IIIC, anmapat ['0yb1KH, TU30COMBI.




14,

HOHyaBTOHOMHBIe OopraHouabl  KJICTKH: MHUTOXOHJPHH,
II1aCTUABI. HpOI/ICXO)KI[eHI/IG MI/ITOXOHI[pI/Iﬁ n II1aCTUAO.

Buasimactu.

15.

HememOpanHbIe OpraHOUIBI KIETKUA: pUOOCOMBI,KJIETOUYHBII
LEHTP, LEHTPUOJIH,PECHUYKHU, KTy TUKH. OyHKIHNH

OpraHona0B KIICTKH. BxiroueHus.

16.

Anpo — peryisTOpHbIA UEHTp KiIeTKu. CTpoeHHE sapa:

AACPHAA O6OJIOLIKa, KapuoIiliadma, XpoOMaTHH, SAPBIIIKO.

17,

JlaGoparopnas pabora Ne 1. «M3ydyeHue CTpoeHHs KIIETOK
pacTeHuM, >KUBOTHBIXM OaKTepuil MOJ MHUKPOCKOIIOM Ha

T'OTOBBIX MUKPOIIPCIIapaTax U UX OIIMCAHUC)

Tema 4. ’KuzHeaeaTeJbHOCTH KJIETKH

4.1

Oomen BemiecTB. Ilimacrnueckuii ooOMeH. DoTOCHHTE3.

XeMOCHHTE3

18.

OOMeH BelecTB, WIX METa00aU3M. ACCHUMMIALUS
(mumacTuyeckuii 0OMEH) M IUCCUMMIIALMS (SHEPTeTHUYECKUI
0o0MEH) — JBE CTOPOHBI EIMHOTrONIpoIlecca MeTadoIu3Ma.

Ponn 3akoHoOB COXpaHCHHUA BCIICCTBA W OHCPIrUMh B

PackpsiBaTh copep:xaHre TEPMUHOB U TTOHATUM:
OoOMEH BEIIECTB U TpPEBpallleHUE DSHEPrUu
(MeTaboM3M), ACCHUMIUISIMUSA, IIACTHUYCCKUN

00OMEH, TUCCUMMIIALIMS, IHEPTETUUECKUI OOMEH,




MOHUMaHUW  MeTabonu3ma. Tumbl OOMEHa  BEIIECTB:
aBTOTpodHBIH U rerepoTpodHbii. Ponb ¢depMeHTOB B

0OMEHE BEILECTB U MPEBPAILICHUN SHEPTHH B KIIETKE.

19.

®otocunTe3. CBeroBas u TemMHOBas (a3bl (HOTOCHHTE3A.
Peakiuu  ¢dotocunresa. IDddexTuBHOCTE (POTOCHHTESA.
3nadenne (orocuHTE3a IS KM3HM Ha 3emuie. BrusHue
yCJIOBUM cpenibl Ha (DOTOCUHTE3 M CIIOCOOBI MOBBIIIECHUS €T0
IPOJYKTUBHOCTU Y KYJIBTYPHBIX pacTeHUl. XEMOCHHTE3.
XeMOoCHHTE3HupyIome OakTepun. 3HA4YeHHE XEMOCHHTE3a

IUIA KU3HHU Ha 3eMIie

dotocunte3, ¢oronus, dochopuIupoBaHUE,

IMCPCHOCYHK ITPOTOHOB, XCMOCHHTC3.

OnuceiBath doTocunTes, MIPOLIECCHI,
NpOTEKAIOIIMe B CBETOBOM M TEMHOBOM (ase.
BbISBIATE  MPUYUHHO-CIEICTBEHHBIE  CBSI3U
MEXJy TOTJIONICHHEM COJHEYHOM HSHEpPruu
XJIOpOQUIIIOM M CHHTE30M Mojekyl ATO.
CpaBHUBaTh HCXOJHBIC BEIIECTBA, KOHEYHBIC
OPOAYKTHl U YCJOBHUS TIPOTEKAHUS peakiui
CBETOBOM M TEeMHOBOHN (a3bl (oTocuHTE3a;
CpaBuuBaTth  (OTOCHMHTE3 H  XEMOCHHTES3.
OuenuBath  3HaueHWe  (OTOCHUHTE3a U

XCMOCHHTEC3a AJIA KU3HH Ha 3emie

4.2

JHepreTuyecKuii 00MeH

20.

DHepreTuueckuil 0OMeH B KieTke. PaciemnieHue BemecTs,
BBIJICJICHUE W aKKyMYJIUPOBAaHUE DHEPTUU B KJIETKE. DTarbl

AHEpreTuyeckoro oomena. I nukonus. bpoxkeHuen ero BUbIL.

PackpeiBath conepkanne TEPMUHOB M TOHATHM:

IHEPreTUYECKUN OoOMeH, TJIUKOJIN3,
MOJIOUHOKHCIIO OposkeHue, CTIIUPTOBOE
OpokeHue, OMOJIOTMYECKOe OKHUCJICHHE,

KJICTOYHOC AbIXaHHUC,JUCCHUMMIIANNA, (bepMCHT.




XapakTepu3oBaTh oOMeH BEILIECTB u

npeBpaleHue dSHepruu (MeTaboInM3M) KaKk OJTHO

150, CBONCTB YKABOTO. [lepeuncnsars
0COOEHHOCTH IJIACTUYECKOTO "
OHEPIreTUYECKOIrO oOMeHa B KJIETKE;

yCTaHaBIMBAaTh B3aUMOCBS3b MEXIY HUMHU.
Paznuyare TuUnbl OOMEHa BELIECTB B KIIETKE:
aBTOTPO(MHBIA U TreTepoTpodHbId. ONUCHIBATH
ATaIbl SHEPreTUYECKOTO oOMeHa
(MOArOTOBUTENBHBIN, OECKHUCIIOPOIHBIH,
KHCJIOPOJHBIN) U CPAaBHUBATh MX MEXIY COOOM.
XapakTepu3oBaTh peakuuu IJINKOJIN3A,

6pO)I(eHI/I$I, KIICTOYHOI'O JbIXaHHs, BbIABIIATH

OPUYUHHO-CJIEICTBEHHbBIE CBA3U MEXITY
[JIMKOJIN30M,  KJIETOYHBIM  JbIXaHUEM U
CHUHTE30M MOJEKYTATO. CpaBHuBaTh
3(PEeKTUBHOCTH OCCKHCIIOPOTHOTO

HKHCJIIOPOJHOI'O 3TAIIOB

4.3

BuocuHTe3 001K




21,

Peakuuu matpuuHoro cunresa. I eHeTnueckas uHdopmamms

u JIHK. Peanuzanus reHetnyeckoit uHGOpMaIuy B KIETKE.

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:

I'CH, FeHETUYCCKUU KO, ManHIIHblf/'I CHHTC3,

22. 'eHeTnyeckuii KoOx HWEro cCBOWCTBA. TpaHckpunuus — TPAHCKPUIILM, TpaHCIALMS, KOJIOH,
MatpuuHbii cuate3 PHK. AHTUKOJIOH,puOOCOMa,  IIEHTpajbHasi JIOrMa,
23. Tpancnauuss — OwocuHTe3 Oenka. OTanbl TPAHCISAIUU. MOJIEKYJISIpHAs Onosorus. Onpenensth
KomupoBanue amuuokucior. Poias pubocom B OmocmHTE3e CBOMCTBAa T€HETUYECKOTO KoJia (TPHUILICTHOCTD,
Oenka. Cunmemuueckasn ouonozus: om OJIHO3HAYHOCTB, BBIPOKJICHHOCTb,
RPOPAMMUPOCAHUA KOMNBIOMEPOE K RPOPAMMUPOBAHUIO YHUBEPCAIBHOCTb, HCIICPCKPBHIBACMOCTb,
KJ1emoK HEIMPEPBIBHOCTH ). OnuceiBaTh ATallbl
peanu3alid HacJIeJCTBEHHOW HMH(pOpMallud B
kierke. CpaBHHMBATh pPEAKIUH MATPUYHOTO

cuntezamosekyn PHK u Genka B kieTke.

4.4 HexJieTrounbie popMbl 5KU3HU — BUPYCHI

24, Hexnerounsie popMbl KU3HU — BUPYCHI. IcTOpUS OTKpPBITHS PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:

BupycoB (/. M. MBanoBckuii). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOTO IMKJIa BUpYycoB. bakrepuodaru. bonesnu
pacTeHul, KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMbIE BUPYCAMHU.
Bupyc ummynoneduiurta yenoseka (BUY) — Bo3Oyaurtens

CII1[la. OOpaTHast TpaHCKPUMIUS, pPeBEPTa3a U WHTErpasa.

BUPYC, BHUPYCOJIOTHS, Karcuga, Oaktepuodar,
BUpyC uMMyHojAeduiuta uenoBeka (BUY),
OHKOTCHHBIE BUPYCHI. XapaKkTepru30BaTh
BUPYCHl KaK HEKIECTOYHYIO(POPMY  IKU3HH,

0COOEHHOCTH CTPOCHHUA M KHU3HCACATCIIbBHOCTHU




Ilpoghunaxmuxa pacnpocmpaneHus 8UPYCHBIX

3a001e6AHUT 6 HAUAILHOU WIKOJIE.

BUpYCcOB. OmNuUCHIBaTh  >KM3HEHHBIH  LIHUKII
BHUPYCOB UMMYyHoAepuITa YeJI0BEKa,;
pazmuyath Ha pucyHkax BTM  ((Bupyc
TabayHOM MO3aHKH), oakTepuodar,

BUY.060cHOBBIBaT W COOJIOJIATh  MEPHI
npOHIIaKTUKA  PacIpOCTPaHEHUSI BUPYCHBIX
3a0osieBaHui  (pecrupaTOpHbBIC, KEIyJI0YHO-

KUIIICUHble, KiemeBod »sHuedammr, BUY-

uH(pEKIu)
Tema S. Pa3MHOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB
5.1 7Ku3HeHHDbII MUK KiIeTKHU. [enenue kieTtku. MuTo3
25. Knerouneli 0OuKI, WM KU3HEHHBIM LMK  KIETKU. PackpeiBaTh  coxepkaHue  TEPMHUHOB U
Nntepdaza wu wmwuro3. Ilpoueccwl, mnpoTrekaromue B MOHSTUI:KJIETOYHBIN LUK, unrepdasa,
unTepdaze. Perumkanus — peakuuss MaTPUYHOTO CHHTE3a penyIIKaIus, XpOMOCOMa, KApUOTHIIL,
JIHK. Ctpoenne xpomocoM. XpPOMOCOMHBIM Habop — FalyiOuAHbIA,  AUIUIOWAHBIA ~ XPOMOCOMHBIN

KapuoTuIl. JIMIIOUAHBIA W TalUIOWJIHBIA XPOMOCOMHBIE

HaOOPHI. XpoMaTusl. [HuTomornueckue OCHOBBI

Pa3MHOKCHUSA W HWHAUBUAYAJIbHOI'O PA3BUTHA OPraHU3MOB.

HAaO0Op, XpOMaTUIbl; MHUTO3 €ro CTaJHH:

npodasza, wmeradasza, anadaza, Tenodasa.

OnuceIBaTh YKU3HECHHBIN OHKII KJICTKH,




Jllenenue kietkn — muto3. Craaum mwuto3a. IIporeccsi,
IPOUCXO/IAIINE Ha Pa3HBIX CTAIUSIX MUTO3a. bromornueckuii
cMbicn MmwuTOo3a. [Iporpammupyemas THOENb KIETKH —

aIlOIITO3.

HNEPEeUYUCIIATh U XapaKTepU30BaTh MEPUOIbI
KJIETOYHOTO IIMKJIa, CPAaBHHUBATh HUX MEXKIY
co0oii. OnuceiBaTh CTPOECHHE  XPOMOCOM,

KapuOTHUIIOB OpraHu3mos, CpaBHHUBATH
XPOMOCOMHBIC Ha6op51 KJIGTOK.PaCKpI)IBaTL

OMOJIOTUYECKHIT CMBICJI MUTO3A.

5.2

@®opMblI Pa3MHOKEHHUSI OPraHU3MOB

26.

@opMbI pa3MHOXKEHHUSI OPraHU3MOB: OECIOJIOE U TOJIOBOE.
Bunbl Oecronoro pa3sMHOXKEHHs: JEJI€HHE HAJABOE U
MMOYKOBAHUE OJTHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHuUe,
BETr€TaTUBHOE Pa3MHOKEHHUE. HckyccTBeHHOE
KJIOHUPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE JUISICENEKLHUU.

ITonmoBoe Pa3MHOIKCHUC, CTOOTINYIHNA OT OecroJIoro.

PackpeiBaTh  conepkaHu€ ~ TEPMHUHOB U
MOHSATUI: Pa3MHOKEHHE, KJIOH, MTOJIOBBIE KIETKU
(rameThl), SIUIEKIIETKA, CIEPMATO30HU, 3UT0Ta,
JEJICHUE HaJBOE, IOYKOBAaHUE, CHOPYJISLHUS,
dbparMeHTaius, BEreTaTUBHOE Pa3MHOXKEHUE,

CEMEHHOE Pa3MHOXEHHE, OIBIJICHUE, JIBOMHOE

OIUIOJIOTBOPEHHUE, MOJIOBBIE KEJIEe3bl,
CEMEHHUKH, SIMYHUKU, OTUIOJIOTBOPEHUE
(Hapy»kHOE, BHyTpeHHEE ) XapaKTepu30BaTh

O0COOEHHOCTH ¥ 3HadyeHue O€ECIoJiIor0 U
TIOJIOBOTO CITOCOOOB pa3MHOXKCEHUS. BBIACISITEH
BUJIBI OCCIIOJIOTO Pa3MHOXKCHHUS, BBISBJIATH

B3aUMOCBSI3M MexAy (popmamMu U crnocodbamu




Pa3MHOXKEHU, U 170:¢ OMONOTMYECKUM
3HaYeHueM. Bianets npuémaMu BET€TATUBHOIO
Pa3MHOXEHUSI KYyJbTYpPHBIX pacTeHud (Ha
npuMepe  KOMHATHBIX).  XapaKTepu30BaTh
MIOJIOBBIE KJIETKH: SIMLIEKIETKH, CIIEPMATO30UbL;

BBISIBJIATH OCOOCHHOCTH HNXCTPOCHUSA

5.3 Meiios.
217, Meiio3. Cramgun wMenoza. Ilpoueccsl, mpoucxonsdimue Ha PackpelBaTh  comepkaHue  TEPMHHOB U
cragusix wmenosa. IloBegeHne XpoMocoM B MeHo3e. MMOHSITHUI:MEHO03, KOHBIOT AU XpOMOCOM,
Kpoccunrosep. buosiornuecknii CMbICI U 3HAYEHUE ME03a nepeKpECT (KPOCCUHIOBEP) XPOMOCOM, FaMETHI.
Xapaktepu3oBaTb MEN03 KakK croco0
KJIETOUHOTOJICJICHUS; OMMUChIBaTh MEHO3 IO
CTaAusIM; CPaBHUBATh CTAJAUU MEH03a U MUTO3A.
Pazmuuare Ha puCyHKAax cTagud MeEHo03a;
packpbIBaTh OMOJIOTHYECKOE 3HAUEHUE Mei03a
5.4 Oo0Opa3oBanne ¥  pa3BUTHE  TMOJIOBBIX  KJIETOK.
OmogorBopeHue
28. ['ameTtorenes — mpoiiecc 0Opa3oBaHUs MOJOBBIX KIIETOK PackpbiBaTh cosiep>kaHre TEPMUHOB M TTOHSITHI:




yXKUBOTHBIX. [lOJOBBIE KENE3bI:CEMEHHUKU U SIMYHUKHU.
OOpazoBaHue W pa3BUTHE TMOJOBBIXKIETOK — TraMeT
(cmepmaro3ou, SUIEKIIETKA) — CIIEPMATOTE€HE3 U OOTEHE3.
Oc0OEHHOCTH CTPOEHUS SIMIIEKJIETOK U CHEPMaTO30MJIOB.

OmnonorBopenue. [lapTeHorenes.

raMeTOreHes, CIIEPMATOrEHE3, OOI€HE3,
CIIEpPMATO30HU 1, aKpocoma, AULCKIIETKA,
HIOJISIPHBIE TEJbLA. XapaxkTepu3oBaTh

OCOOCHHOCTH TaMETOIreHe3a Y KUBOTHBIX H €TI'0
CTaauH, IIOJIOBBIC KJIICTKH ZKHNBOTHBIX 141
OIIMCBIBATH IMPOHCCC UX PA3BUTHA. CpaBHI/IBaTB
CIICPMATOICHC3 u OOTI'CHC3. OnuceIBaTh
OIIOJOTBOPCHHUC, OMOJIOTHYECKOE 3HA4YCHHE

OIIOJOTBOPCHUA

5.5

NupuBuayajibHoe pa3BUTHE OPraHU3MOB

29. NunuBuyansHoe pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE
pazButTue (AMOpUOTEHE3). DTanbl SMOPUOHAILHOTO Pa3BUTHS
y TO3BOHOYHBIX JKMBOTHBIX:IPOOJICHUE, TaCTPYJIAIuS,
OpraHOIeHE3.

30. [TocTamOproOHaIBHOE pa3BUTHE. Tunel

NOCTAIMOPUOHAJILHOTO ~ Pa3BUTHA: MpPsIMOE, HE MpsMOE
(inumHoOuYHOE). BnusgHue cpenbl HA pa3BUTHE OPTraHU3MOB;
(akTophl, CHOCOOHBIE BBHI3BIBATH BPOXKIACHHBIE YpPOACTBA.

Poctr u pa3Butue pacteHuid. OHTOTr€HE3 IBETKOBOIO

PackpriBath cojepikaHre TEPMUHOB M TTOHSTHM:
OHTOTEHE3, dMOpUOreHe3, 3UroTa, ApOoOJIeHUe,
OJ1acToMepshl, MOpyJia, Onacryna,
OyacTorenb,racTpyia, HeEHpylia, OpPraHOTCHE3;
3apOBIIIEBRICIMCTKU: IKTOAEpPMa, ME30/epMa,
PHTOJCPMA; TOCTIMOPHOHAIBLHOE pPa3BUTHE:
(JInunHOYHOE);

IIpsAMocC 151 HCTIPSAMOC

MeTamop (o3, Meracropa, MUKPOCIIOpa,

NBUIBLIEBOE 3€PHO, CIEPMUHU, 3apOJbIIIECBbIN




pacTCHuA: CTPOCHHUEC CCMCHU, CTAANH PA3BUTHA.

MEIIOK, JIBOMHOE OILIOIOTBOPEHHE.
Onpenenarb 3Tanbl SMOPUOHATBHOTO Pa3BUTHS
XOpJIOBBIX HAa CXE€MaxX U [pemnaparax u
OMKCHIBATh MPOIECCHI, TMPOUCXOSANINE Ha
KakaoM  orane.  CpaBHUBATh  NEPUOABI
OHTOT€HE3a; MPSIMOE U HeNpsiMOe (JIMYMHOYHOE)
NOCTAIMOPHUOHAIBHOE ~ Pa3BUTHE,  3aPOJIBIIIH
YyejgoBeKa W JIPyTHX XOpAOBBIX. OOBSICHATH
OMOJIOTUYECKOE  3HAUYEHHE  pa3BUTUS €
MeTaMoOp(o30M;  OTPHUIATEIBHOE  BIIMSHHUE
AJIKOT0JisI, HUKOTUHA W JPYTUX TEPaTOTCHHBIX
(dakTOpOoB Ha pa3BUTHE 3apOJbIIIA YEIOBEKA.
OnuceiBaTh rpouecc JIBOVMHOTO

OIUIOJIOTBOPEHUS Y IBETKOBBIX PACTEHUIN

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB

6.2

I'eneTnka — HAayKa 0 HACJICACTBCHHOCTH H H3MCHYUBOCTH

31.

I[IlpenMeTr w 3amauuM  TEeHETUKW. Poip  UHUTONOTHMHM U

3M6pI/IOJ'IOFI/II/I B CTAHOBJICHHU I'CHCTHUKU. BKJ'IaJI pOCCHfICKHX

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATHUH:

IeH, T€HOM, TE€HOTHUIl, (PEHOTHUI, XPOMOCOMHBI,




u Sap}I6e)KHBIX YUYCHBIX B pa3BUTUC I'CHCTUKHU.

ajiebHble  TeHbl  (ajienu), TOMO3WIoTa,

reTepo3UroTa, JIOMUHAHTHBIA TMpHU3HaK (TEH),

32. Meroabl TE€HETUKU (ruOpUIOTOTUYECKH,
UTOT€HETUYECKHIA, MOJIEKYJIIPHO-T€HETUYECKUI ). PCLCCCHBHBIA NpPU3HAK (ICH), MMCTaf JMHAA,
OcHOBHBIE ~ TeHeTHYeCcKHe  mNoHATHS.  ['eHeTHueckas rubpun.  llepednciate . XapaKTepu3OBaTh
CHUMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKpPEIIUBAHUN. MCETOABL — TCHCTHKM. THOPHONOTHICCKHI,
LHATOTC€HETUYECKHUN, MOJIEKYJISIPHO-
TEHETUYECKUH; JTOMHHAHTHBIE U PELIECCUBHbBIC
pU3HAKU pacTeHuit u YKUBOTHBIX.
[Tonp30BaThCA TEHETUYECKOW TEPMUHOJIOTHEN U
CHUMBOJIMKOM JJISl 3alTUCH T€HOTUIMYECKUX CXEM
CKpEIIMBaHUS
6.2 3akoHOMepHOCTH HACJIe[IOBAHUA NMPU3HAKOB.
MoHoruopuHoe CKpelmnBaHue
33. 3aKOHOMEPHOCTH HaCJIEI0BAHUS MIPU3HAKOB, PackpeiBaTh  conepkaHuE€ ~ TEPMUHOB U
YCTaHOBJICHHbBIE I. Menpaenem. Monorubpuanoe MOHATUI:MOHOTUOPUTHOE CKpELIUBaHUE,
CKpelniuBaHue. 3aKOHEeIUHOOOpa3us TUOPHUIOB TIEPBOTO dbeHoTUNMYEeCKHEe TPYMIIbl, THOPUIOTIOTUYECKHIMA
nokojeHus. [IpaBuio 1OMUHUPOBAHMUS. METOJl, YUCThIC JIMHUH, JTOMHUHUPOBAHHUE T'€HOB
34. 3aKOH pacHICIUICHUsI MPU3HAKOB. [ MIoTe3a YMCTOTHI TaMer. (mosHoOE, HETIOJIHOE), pacuierieHrue B

ITonHnoen HenoHOE JAOMHWHHUPOBAHUC.

nmoromcTBe. ONMUCHIBATh MCTOJUKY IIPOBCACHHA




6.3

JAurn0puaHoe  ckpemiuBaHue.  3aKOHHE3aBHCHMOIO

HAaCJCJ0BAHUA IIPU3HAKOB

35. JlurnOpuaHOe  CKpelMBaHWe. 3aKOH  HE3aBHUCHUMOIO
HACJEIOBaHMUS TPU3HAKOB. [luTOreHeTHYecKne OCHOBBI
TUTAOPUTHOTO CKPEITMBAHUS.

36. Amnanuzupyroiiee CKpEIlIUBaHUE. Ucnonb3oBanue

AHAJIU3UPYIOIICTO CKpPCIIMBAaHHA JJIsA OIIpCACICHUA

TE€HOTHIIa 0COOU

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:
JUTUOPUIHOE CKpEIIMBAHUE, aHAIU3UPYIOIIEe
ckpenuBanue. OnuceiBaTh ONbITHL I'. Menaens
N0 M3YyYECHHIO HACJEJOBAHMS JBYX Iap
IPU3HAKOB y TOpOXa IOCEBHOro. PackpsiBaTh
colepxanue 3aKOHA
HE3aBUCHMOTOHACJICJOBAHMS IPU3HAKOB.
[IpuMeHAT ~ MaTEMaTUYECKUHA  pacyer ¢
IIOMOILBIO MeTOo/1a MIEPEMHOKEHHUS
BEPOSITHOCTEM W 3alUCh C  ITOMOIUBIO
(PEHOTUITMYECKUX  PAJUKAIOB  pacUIeTICHUS
OPU3HAKOB Yy TMOTOMKOB TIO0 (eHoTuny u
TE€HOTHITY. 3anuceIBaTh CXEMBI
TUTHOPUIHOTOCKPEIIMBAHUSA, OOBACHITh €ro
UTOJIOTUYECKHE OCHOBBI upelaThb

T'CHCTHYCCKUC 3aJa4un Ha I[I/IFI/I6pI/II[HOG

CKpEIIMBaHuE




6.4

CuenjieHHOe HacjeJl0BaHue NMPU3HAKOB

37.

CuermieHHoe HacneaoBaHue nmpu3HakoB. Padora T. Moprana
IO CIEMJICHHOMY HaclelI0BaHWIO TeHOB. Hapymenue
CHEMJEHUs TeHOB B  pe3ylbTaTe  KpPOCCHHIOBEpA.
XpoMOCOMHasi TeOopusi HACJEICTBEHHOCTH. | eHeThdeckue

KapThl.

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:

CLICTUIEHHOE HacJIeI0BaHUE MIPU3HAKOB,
pEKOMOUWHAIMS TEHOB, TEHETUYECKUE KapThl
XpoMocoM, Mopranuga. HazpiBaTb OCHOBHBIC
MOJIOKEHUS XPOMOCOMHOM TEOpUHU
HacinenctseHHocT 1. MopraHa; packpbiBaTh
coaepkxanue  paborel T. Moprana 1o
CLEIUIEHHOMY HAaCJIEAOBAHUIO T€HOB U MPUYHHBI
HApYLICHUS  CUCIUICHUS  MEXAY  TICHAMMU.
3anuchIBaTh ~ CXEMbl  CKpEUIMBaHUS  IpPHU
CLICTNICHHOM HacJIeJOBaHUH, OOBACHATH
NPUYMHBI PEKOMOWHAIIMM TEHOB, OIPEISIATh
YUCJIO TPyNnn CUEIUICHWS TEHOB; pellaTh
FEHETUYECKUE  3aJa4yu  Ha  CLEIUIEHHOE

HacCJICAOBaHHC

6.5

I'eneTuka nmosa. HaciienoBanue Nnpu3sHaKoOB, CUEIVICHHbIX

C IMOJIOM




38.

I'enernka 1nosa. XpOMOCOMHOE  OIpENENIEHHE  IOoJja.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OoMOrameTrHele Wu
reTeporamMeTHble opraHu3Mbl. HacienoBaHue NpHU3HAKOB,

CIOCIIJICHHBIX C ITOJIOM.

PackpeiBath conepkanre TEPMUHOB U TOHATHMN:
XpPOMOCOMHBI HabOp, ayTOCOMBI, IOJIOBBIE
XPOMOCOMEBHI, TOMOTaMETHBIN 0JI,
reTEpOraMeTHBIA I10JI, CLEIUIEHHOE C II0JIOM
HacIeq0BaHue IIPU3HAKOB. OOBACHATD
LATOJIOTUYECKUE  OCHOBBI  XPOMOCOMHOIO
MEXaHHU3Ma OIIPEACIICHUA I10Ja y PasIu4HbIX
oprann3MoB. (CpaBHHMBAaTh 3aKOHOMEPHOCTHU
HACJICOBAaHUs TPU3HAKOB, CIEIUVIEHHBIX U HE
CLEIUICHHBIX cnojoM. Pemare reHerndeckue
3a/1a4¥ Ha HACJICJOBAaHUE CLECIUICHHBIX C II0JIOM

PU3HAKOB

6.6

N3menuuBocTh. HenaciieacreeHHast H3MEHYMBOCTD

39.

N3meHunBOCTh. BHUIBI MU3MEHYMBOCTH: HEHACIEACTBEHHAS U
HacleACTBeHHass. Ponp  cpeapl B HEHACIEACTBEHHOU
V3MEHYUBOCTH. XapakTepuCcTrKa MOIU(PUKAITMOHHOM
U3MEHUYMBOCTH. BapuauMOHHBIM psg W BapUalMOHHAs
kpuBasd. Hopma peakuum npusHaka. KonumyecTBeHHbIE U

Ka4CCTBCHHBIC IIPpU3HAKH 15050, € HOpMa PCaKInu.

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:
W3MEHUYMBOCTb, HACIIC/ICTBEHHAS! N3MEHYUBOCTD,
HEHACJIEACTBEHHAS V3MEHUYUBOCTb,
MO U (UKAITMOHHAS W3MEHYUBOCTb,
BAPUALIMOHHBIN psifi, BapUAHTA, BapHallMOHHAs

KpuBas, MPU3HAK, HOpMa peaKIuu,




CaoiictBamoiu(PrKAITMOHHON U3MEHINBOCTH.

KOJIMYCCTBCHHBIC W KAaUYCCTBCHHLIC IIPU3HAKH.

KJ'IaCCI/I(bI/IHI/IPOBaTB BUJAbl HN3MCHYUYHUBOCTH H

40. [Ipaktuueckas padota Ne 1. «M3yuenune MoanPHUKAITMOHHOMI
BBISIBIIATh MXOHOJIOTHUECKHE OCOOCHHOCTH.
U3MECHUMBOCTH, TIOCTPOCHHWE BAPUAIMOHHOTO psAla U
o o [lepeuncnarp cBoiicTBa MOIU(DHUKAIIMOHHON
BapUALIMOHHON KPUBO».
U3MEHUYMBOCTH M OOBSACHATL €€ 3HAUCHUE IS
OpraHu3MoB. Pa3nmnuare KOJMYECTBEHHBIE U
KauyeCTBCHHBIC MPU3HAKY; CTPOUTH
BAPUALIMOHHBIN PsiJi, BAPUALIMOHHYIO KPHUBYIO,
BBIYUCIISITH CPETHEE 3HAUCHUE MMPU3HAKA
6.7 I'eneTnka 4yenoBeka
41. I'enetuka denoBeka. Kapuotun denoBeka. (OCHOBHBIC PackpbiBaTh copepkaHue€ TEPMUHOB U TTOHATHI:
METO/IbI TCHETUKH YeJI0BeKa: reHeaJJOTMYeCKHUM, KapUOTHIT YEJIOBEKA, [IMTON€HETUYECKUI METOJ,
OJIM3HEIOBBIH, LIMTOTEHETUYECKUM, OMOXUMUYECKUH, reHeaJIorTuueCcKui METO/I, POIOCIOBHBIE,
MOJIEKYJISIpHO-TeHEeTHUeCKU. COBpPEMEHHOE OIpeesICHUe OIM3HEIIOBBIH METO/, HACJICJICTBCHHbIC
FeHOTHIIA: MOJIJHOT€HOMHOE CEKBECHUPOBAHMUE, Oone3Hu: (MOHOTEHHBIE, C HACJICIACTBECHHOM
TEHOTUIIMPOBAHUE, B TOM uKcie ¢ noMoibio [IIIP-ananu3a. MIPEAPACIIOIIOKEHHOCTHIO, XPOMOCOMHBIE),
42. HacnencrBennnslie 3a001eBaHMs YEIO0BEKA: TeHHBIC OOJIC3HMU, MEJIUKO-TEHETUUECKOE KOHCYJIbTUPOBAHHUE.

OOJIe3HM C HACIEICTBEHHOW MPEIpacIioNOKEHHOCTEIO,

XPOMOCOMHEIC oone3nu. ComMaTHYECKHE H T'CHCPATHUBHLIC

[lepeuncisaTh 0COOEHHOCTH U3YUYEHUS T€HETUKU

YEJIOBEKA; MIPUBOJIUTH IIPUMEPBI




MyTauuu.CTBOJIOBbIE KIETKU. [IpuHIMIBI 310poBOTO 00pasa
KU3HMU, JUATHOCTUKU, TNPOPUIAKTHUKH U JICUCHUS
TEHETUYECKUX OOJIe3HEH. Menuko-reHeTu4ecKkoe
KOHCYJbTUPOBAaHHUE. 3HAYCHUE MEIMUIIMHCKOW TEHETUKH B
NPEeIOTBPAIICHUN U JICUEHUU TEHETHMYECKHX 3a00JIeBaHUi

yenoBeka. Memoowl cenemuuecxkozo npozpammuposanus.

43. [Ipaktuueckas pabdora Ne 2. «CocTaBieHHUE UM aHAIHU3

POAOCIOBHBIX YCIIOBCKA.

HACJICICTBEHHBIX Oosie3Her YyeJIoBeKa,
XapaKTepu30BaTh METOJIbI UX MPOPUIAKTHKU;
000CHOBBIBATH 3HA4YCHHUE MEJINKO-
Tr€HETUYECKOTOKOHCYJILTUPOBAHMS.

BoIsSBISATE U cCpaBHUBATH MEXKIY COOOM
JOMUHAHTHBIC U PEIICCCUBHBIC MPU3HAKA
YyeJIOBEKa.

CocTaBisaTe 1 aHAIM3UPOBATH

POAOCIOBHBIC YCIIOBCKA

Tema 7. Cestekuiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOT UM

7.1 CeJlekIIUsl KAK HAYKA U MpoLece

44, Cenexnysi Kak HaykKa M Mpolecc. 3apoKICHUE CEJICKIUU U
noMmectukanus. Yuenne H. M. BaBwioBa o0 1ueHTpax
MHOT000pa3usi U MPOUCXOXKICHUSI KYJIbTYPHBIX PAaCTCHUH.
[leHTpbl TPOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. CopT,

opoAa, ITaMM.

PackpsiBaTh copepkaHre TEPMUHOB U TTOHATHUI:
CeJIeKIus, COopT, rnopozja, ITaMM,
JOMECTUKaLWsI, WIA OJOMAIIHUBAHUE, LIEHTPHI
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX
pacTeHWH U  JKUBOTHBIX, TUOPUAM3AIUA,

UCKYCCTBEHHbINOTOOP.Ha3piBaTh M cpaBHUBATH




OCHOBHBIE 3TanbIpa3BUTUA ceneKkuuu. M3marars
yueane H. WM. BaswioBa o0 1eHTpax
MIPOUCXOKICHHUS KYJIbTYPHBIX pacTeHui;
pa3iauyaTh  LEHTPBI Ha  KapTte  MHpa,
CBS3BIBATBMX MECTOIIOJIOKEHHE C oOdaraMu
BO3HUKHOBEHUSIPEBHEUIIINX [UBHUJIN3AIUH.
CpaBHMBaTh CcOpTa KYJbTYPHBIX PacTCHUH,
MOopoAbl  JOMAIlHUX  JKMBOTHBIX M HX
TUKUXIPENKOB. OLIEHUMBaTh POJIb CEJIEKIUU B
oOecrnieueHUn MPOJIOBOJILCTBEHHOM

0€30ITacHOCTH YEJIOBEUECTBA

7.2 MeTtoabl W JOCTHKEHHMSI CeJCKUUM PacTeHUMH |
KMBOTHBIX
45. CoBpemMeHHBIE  METOIOBI  CeNeKuu.  MaccoBeli U PackpeiBaTh  coxmepkaHue ~— TEPMHUHOB U

UHIWBUAYAJIbHBIA ~ OTOOpPBI B CEJICKIMUPACTCHHH U
KUBOTHBIX. OlleHKa JKCcTepbepa. bBIUM3KOpOJACTBEHHOE
CKpeluBanue — MHOpuAuHT. Ynctas nuHus. CKpeluBaHue
YUCTBIX JuHUU. ['ereposuc, wunm THOpUIHAS CHIIA.

HepoacteBenHoe ckpenuBanue — aytopuaunr. OtnanéHHas

MOHSATUI:UCKYCCTBEHHBIH ~ OTOOpP, MacCCOBBIi
oTOOp, WHIUBHUAYAJIBHBIM OTOOp, DKCTEPHED,
OJIM3KOPOACTBEHHOE  CKpEIIMBAaHUE, YHUCTas
JIUHUS, reTeposuc, HEPOJCTBEHHOE

CKpPCIIUBAHUC, HCKYCCTBeHHBIﬁ MYTAarcHes,




rudpuauzanus 1 e€ycnexu. VICKyCCTBEHHBI MyTareHe3 M

IMOJTYUYCHUC ITOJIUIITIONIOB.

TTOJIUTUIONTBI. CpaBHUBaTh bopMbI

UCKYCCTBEHHOro  oTOopa  (MaccoBoro

46. JlocTmxeHus CENEKIIMUPACTEHUH, KUBOTHBIX u WHAUBUIYAIBHOTO),  BHJBl  THOpHUIU3ALIH
MUKpPOOPTaHU3MOB. (0M3KOPOACTBEHHOM U OTAAJIEHHOMW), CIOCOOBI
HOJIy4eHUs NoNuIIon10B.II[puBoanTs npumepsl
JNOCTUKEHUN CEJIEKIINHA PACTEHUU U )KUBOTHBIX
7.3 BbuoTtexHoJI0rHs Kak 0Tpac/ib NPOU3BOACTBA
47. buorexHonorus Kak oTpacip Npou3BojAcTBa. ['eHHas PackpbpiBaTh ~ colepkaHu€  TEPMHHOB U

UHXeHepus. Otanbl co3aanus pexkomMOuHaHTHOM JIHK m
TPAaHCT€HHBIX  OpraHu3MoB.  KilerouHas  WHXKEHepus.
KJIeTOUHBIEKYIBTYBI. MUKpOKIOHAIBHOEPA3MHOKEHUE
pacTeHUi. KionnpoBanue
BBICOKONPOAYKTHUBHBIXCEJIbCKOX035CTBEHHBIX OPTaHU3MOB.
OKOoJIOTUUECKHEen  3THYeckue  mpobiemel. [MO -
TF€HETUYECKH MOAM(PUIUPOBAHHBIE OpraHU3MbL. Bauanue

I'MO na 300poéve 0emckoz2o opzanusma.

HNOHSATUI:OMOTEXHOJIOTHS, KJIETOYHAs
WHKEHEPHsI, TCHHASIMH)KEHEPUs1, KIIOHUPOBAaHUE,
TpaHcreHHble opranusmbl, MO (reneTnuecku
MOJAU(PUIIUPOBAHHbBIE OpraHU3MBbl).
XapakTepru3oBaTh OMOTEXHOJIOTHIO KaK OTPaciib
IPOU3BOJICTBA, OCHOBHBIEJOCTH>KECHHSI

OMOTEXHOJIOTMH B O0JIACTH MPOMBIIUIEHHOCTH,

CENbCKOrO XO351CTBA U MEIULIVHBI.
[lepeuncnsars 17} XapakTepru30BaTh
OCHOBHBIEMETO/IBI 17} TOCTUKEHUS

ouonnxenepuu. OOCyk IaTh 3KOJOTUYECKUE U




ATUYECKHE ACTIEKThl HEKOTOPBIX HCCIIEIOBaHUI
B 007acTH OHOTEXHOJIOTHH (KJIOHUPOBAHMUSI,
HCKYCCTBEHHOTO OTUIOZOTBOPEHHUS,
HaIpaBJICHHOTO U3MEHEHHUSI TEHOMA U CO3JIaHuUs

TPAHCTEHHBIX OPTAaHU3MOB)

Tema 8. DBOJTIOIMOHHAA OMOJIOTUSA

8.1

JBOJIIOLMSA U METOABI €€ M3yUYeHUs!

48.

[Ipennochulkn BO3HUKHOBEHHUS 3BOJIIOLIMOHHOM TEOPUHU.
DBOJIIOIIMOHHAS Teopus U €€ MecTo B Ouosjorun. BnmsHue
ABOJIIOLIMOHHOM TEOpUHM Ha pa3BUTHE OHOJIOTMH U

CBHEeTEIBCTBA

IpPYyTUXHAYK. DBOJIOLINH.

[TaneoHTONOTHYECKHE:  TIOCIEIOBATEIBHOCTD  TOSIBICHHS
BHJIOB B IMaJICOHTOJOTUYCCKOUICTONNCH, TICPEXOIHBIC
dbopmel. broreorpadgudeckue: cXoACcTBO M pasznuuue dayH
upIop MaTEPUKOB U  OCTPOBOB.OMOPHOJIOTUYECKHE:
CXOJCTBA W pa3Iuyusi HSMOPHOHOB pa3HBIX  BHUOB
MMO3BOHOYHBIX.

CpaBHI/ITeJ'II)HO -aHATOMHUYCCKHC:

rOMOJIOTUYHBIC, AHAJOIHYHBIC, PYAUMMCHTAPHBIC OpPIraHbI,

PackpsiBaTh copepkaHre TEPMUHOB U TTOHATHUH:
3BOJIFOLIUS, [IEPEXOHbIE dbopmpl,
(GUITOTEHETUYECKUE  PSANbI, BUABI-OHJEMUKU,
BUJIbI-PEITAKTHI, 3aKOH 3apOJBIIIEBOTO
CXOJCTBA, OMOreHETUYECKUI3aKOH,
FOMOJIOTUYHBIE W  QHAJOTUYHBIC  OpraHbl,
PYAUMEHTapHbIE OpTaHsbl, aTaBU3MBI.
[lepeuncnsaTe OCHOBHBIE JTalbl  Pa3BUTHUSA
JBOJIIOLIMOHHOW  TeOpuu.  XapakTepHU30BaTh
CBUJETEIIbCTBA ABOJIIOLIUH:

NaJeOHTOJIOTHYECKHUE, ouoreorpaduyeckue,




aTaBU3Mbl.  MOJEKyIApHO-OMOXUMHUYECKHUE: CXOJICTBO

MEXaHU3MOB HACJIECTBEHHOCTH U
OCHOBHBIXMETAOOIMUYECKUX TyTed y  BCEX  JKUBBIX

OpraHu3MoOB.

AMOPHUOJIOTUYECKHE, CPABHUTEJIBHO-
aHAaTOMHUYECKUE, MOJIEKYJISIPHO-
OMOXMMUYECKHUE. [TpuBoauTh MIPUMEPHI
MEPEXOIHBIX dbopm OpraHu3MOB,
(buIOreHeTUYECKUX PAIIOB. [IpuBOIUTH

(bOpMyYITHUPOBKH 3aKOHOBOMOTEHETUYECKOTO H

3apOJIBIIIEBOTO
CXOJICTBA
8.2 Hcropusi pa3sBuTHs npeacTaBjieHUil 00 IBOJTIOLINHA
49. OpomonmonHas teopust Y. JlapBuna. Ilpenmoceuikm PackpeiBaTh  comep:kaHMe ~— TEPMHUHOB U

BO3HMKHOBEHUS JapBUHU3MA. J[BHKYIIME CHIIbI HBOJIIOLUU
BUJIOB 10 JlapBuHy (KM30BITOUHOE pPa3MHOKEHHE IPHU

OI'PaHUYICHHOCTH HeonpenenéHHaﬁ

pecypcos,
M3MEHUYHUBOCTh, OOpb0a 3a CyIIECTBOBAaHWE, €CTECTBEHHBIN
otOop). Cunrernueckass Teopust s3Bomounu(CTI) u eé

OCHOBHBICIIOJIOKCHU .

IIOHATUN:CUCTEMATHKA, €CTECTBECHHBIN U
UCKYCCTBEHHbIH  OTOOp.  XapaKTepus3oBaTh
OCHOBHBIE DBOJIIOLMOHHBIE HUJIEU, KOHLEIIUU U
TEOpUH; CPABHUBATh B3MVISIABIHA BUA U
spomonto K. Jlunnes, K.b. Jlamapka, Y.
Hapuna. OueHuBaTh Bkiadg JIuHHes B
OOBSCHATD

Pa3BUTHC CHCTCMATUKHU )41

OPUHIIUITBIOWHAPHOM HOMEHKJIaTypPBbl.

XapakTepu3oBaTh COJECPXKAHUE U 3HAYEHUE




sposironnonHoN koHuenuuu K. b. Jlamapka.
OuenuBathb €CTECTBEHHO-HayYHbIE U
COLMAJIbHO-DKOHOMUYECKHE MPEANOCHUTKU
BO3HUKHOBEHHUS HSBOJIIOHMOHHOM Teopuu Y.
JapBuHa.

PaCKpBIBaTB COACPIKAHUC

3BOJIFOIIMOHHOMN teopuny. JlapBuHa;
CpPaBHUBATH HEOIPEACIEHHYIO U ONPEICIEHHYIO
U3MECHYHUBOCTb, €CTECTBCHHBIN u
UCKYCCTBEHHBIH OTOOp, (Qopmbl OOpHOBI 3a
cymectBoBanre.  ONHUCBHIBaTh  MOJIOKECHHS
cuHteTnueckoit Tteopuu sBodonuu (CTI) u

0O0BICHATH €€ 3HaYCHUE UIIOUOJIOTHH.

8.3 Bua: kpurepum u crpykrypa. Ilomynasimusi kak Kak
3JIeMEeHTaApPHAsl eIMHUIA BU/IA
50. MuxkposBosronust.  [lomyisinyust  Kak — eIMHULABUAIA U PackpeiBaTh  coxepkaHue — TEPMHUHOB U
SBOJIFOLUY. NOHSATUI:MUKPOSBOJIOLMS,  BUJA, KpUTEpUU
ol. Jlabopatropnass pabora Ne 1. «CpaBHeHHE BHIOB TO BUJIa, apeaL,loNyJsius, TeHOPOHA, MYyTalluH,

MOP(OIOTUIECKOMY KPUTEPHIOY.

KOMOWHAIIMK T€HOB. XapaKTepU30BaTh BUJ KaK

OCHOBHYIO CUCTCMATHUUYCCKYIO CAUHULYy U




LEJIOCTHY IO OMOJIOTMYECKYIO CUCTEMY.
Briaensars KpUTEpUU BHJIA
(Mopdonorudeckuit, Pu3n0IOTUIECKHIHONOX M

WYECKUH, Te€HETHYCCKHUM, YKOJIOTMYECKUH,
reorpauyeckuii) ¥ TPUMEHATh KPUTEPUU IS
OIMCAaHUS KOHKPETHBIX BHU/IOB.
XapakTepu3oBaTh TIOMYJIALIMIO KakK
CTPYKTYPHYIOCJIMHUILY BHAAa ¢  SBOJIOLUU.
OnuceiBaTh  NOMYJSIHMIO O  OCHOBHBIM

IMOKa3aTCJsIM: COCTaB, CTPYKTYpa

8.4

JBrakyiue cujibl (3JieMeHTapHbIe (PAKTOPbI) IBOJTIOLUHA

52,

JBrxymue cunbl (PakToOpbl)3BOJIIONUN BHIOB B MPUPOJIE.
MyTannoHHbIH TpoLecC U KOMOMHATUBHAS W3MEHUUBOCTD.
[Tonynamunonueie BOJMHBI W Japeiid reHoB. M3omsauus u

MHUTpaLHs.

PackpeiBaTh  coxmepkaHMe ~— TEPMHUHOB U
HNOHATUN:KOMOMHATUBHAS U3MEHYUBOCTb,
MYyTalluH, MYyTallMOHHBIN nporecc,

NOMYJISIUMOHHBIE ~ BOJIHBI,  JIpeii)  T'€HOB,

U30JIALMS, MHUTPALH. Xapaxkrepu3oBaTh
3JIEMEHTApPHBIE (bakTopsI ABOJIIOLINU:
MYTallMOHHBIA  MPOIECC,  KOMOWHATUBHAS

W3MEHYUBOCTD, TTOMYJISIIMOHHBIE BOJHBI, Apeid




TCHOB, W3OJIALMS, MUTpAIHsa. Y CTaHABIUBATh
IPUYUHHO-CJICICTBEHHBIC CBSIBUMEKIY
MEXaHU3MOM H  PE3yJbTaTOM  JICHUCTBUS
JIBIDKYIIUX CHJI  (RJIEMEHTapHBIX (HaKTOPOB)

OBOJIIOIINH

8.5

EcrecTBenHblii 0TOOP 1 ero (popMbl

53.

EcTtecTBeHHBIN 0TOOp — HaNpaBIAOMUN (AKTOP 3BOIIOLHUU.

DOpMBI €CTECTBEHHOTOOTOOPA.

PackpeiBath conepkanre TEPMUHOB M TOHATHMN:

€CTECTBEHHBIN ot0op, o6oprba 3a
cymecTBoBanue. ONMUCHIBATH MEXaHU3M
NEeUCTBUS €CTECTBEHHOTO orbopa.

XapakTepu3oBatb  (OpMBI  €CTECTBEHHOTO
orObopa  (ABMKYLIMH,  CTAOWMIM3UPYIOUIUH,
TU3PYNTUBHBIN) W CPaBHUBATh WX MEXKIY
co0oii. XapakTepu3oBaTh 00pBrOYy 3a
CYIIECTBOBAaHWE W CpaBHUBATh €€ BUIBI
(MeXXBUIOBas, BHYTPUBHJOBas, Oopnba ¢

HeOMaronpusTHIMA  (aKTOpaMu  BHEUIHEH

cpenl)




8.6

Pe3yabTaThl IBOJIIOIUHU: MPHCIOCO0IEHHOCTH

OpPraHu3MoB M BH1000pa30BaHue

54,

[Iprcnoco0aeHHOCTh OPTaHU3MOB KaK Pe3yIbTaT SBOIOIIH.
[Ipumeps! npucnocobaeHnil y opranu3mMoB. ApoMopdo3bl u
uanoananrtauuu. Bunu BunooOpaszoBanue. Kputepuu Buaa.
OcHoBHBIE (OpMBI BUA000pa3oBaHUs: TeorpaduyecKoe,

OKOJOI'H4YCCKOC.

PackpblBaTh ~ copepXkaHu€  TEPMHUHOB U
HOHSATUI: TPUCTIOCOOJIEHHOCTD,

INOKPOBUTENBCTBEHHAsA U IPENOCTEpEraromas
OKpacKa,  MAacCKHpPOBKa,  BHI000pa30BaHMUE.
OnuceiBaTh MEXaHU3M BO3HUKHOBEHUS
IPUCIIOCOOJIEHUH Yy OpraHu3MoB. BBIABIATE 1O
U300pAKEHUSIM, HA KUBBIX M (DUKCUPOBAHHBIX
nopernaparax IMpUMEpPbl  MPUCHOCOOIEHHOCTH
pacTeHUH U IKUBOTHBIX K YCJIOBHUSMCPEIbI
obuTanus,

JOKa3bIBATb OTHOCHUTCIIBHYIO

1e71€CO00pa3HOCTh MPUCTIOCOOJICHHIA.
XapakTepu3zoBaTb CHOCOOBI M MEXaHU3MBbI
BUI000pa30BaHUs;, OIUCHIBATH M CPABHHUBATh
OCHOBHBIC(DOPMBI AKOJIOTMYECKOTO u

reorpaduiecKoroBua000pa3oBaHus

8.7

HanpaBJjieHusi 1 nyT MaKpPO3BOJIIOLHHU




55.

MaxkposBomorsi.  dopmbl  3BomOIIMK:  PHUIIETHUECKAS,

AUBCPIrCHTHAA, KOHBCPI'CHTHAA, ImapaJuICiIbHasd.

HeobpatumocTs ABOJIIOLIU Y. [Ipoucxoxnenue oT
HeCIeMaIu3upoBaHHBIX  npeakoB.  [Iporpeccupyromias

crienMaIn3alys. ATanTUBHAS paIdaIius.

PackpblBaTh ~ copepkaHue  TEPMHUHOB U

TTOHSITUM: MaKpO3BOJIFOIIUA, (1)I/IJIOI‘CH€3,

OMOJIOTUYECKUI porpecc U  perpecc,
apomopdos3, WJIM0aIaIlTallys,o01as
JeTCHepaIus, aJlalTUBHAS paauarus.
XapakTepu3oBaTh bopmbI SBOJIIOIHH.

BoisBisite  apomopdo3bl U MAMOATANITAIIUN
ypacTeHUH M JKUBOTHBIX. CpaBHHBATH
OMOJIOTHYECKHIT mporpecc W OUOJOTHYECKUN
perpecc, apoMopdo3, HAMOATANTAIUIO U
o01Iy10 JereHepanuio. BBISBIATE B3aUMOCBS3U
MEXKy NMyTSIMU U HApPaBJIECHUSIMH 3BOIIOLHH Y

pacTEeHUN U )KUBOTHBIX

Tema 9. Bo3HUKHOBeHMEe U Pa3BUTHE )KU3HHM HA 3emJie

9.1 Ucropus xu3nm Ha 3emjie U MeTOAbI €€ W3ydeHMS.
I'unoTte3bl NPOUCXOKACHNS )KU3HU HA 3emJie
56. JloHaydHble TPEACTaBICHHUS O 3apOXKJACHUU  HKU3HHU. PackpeiBaTh  comepkaHWe ~ TEPMHHOB |

HayIIHBIG TUINOTE3bl BO3HMKHOBCHMS JKM3HM Ha 3eMile:

abuorenes HITaHCIICPMU:]. XuMuueckas 9BOJIFOII M.

MOHSATUM:KpEallMOHU3M, a0UOTEHE3, BUTAIU3M,

MaHCIIEPMHUS, OHOoI1033, KOoallepBaThl,




AOGuoreHHBIN CUHTE3 OpraHuYeCcKux BEILICCTB
WU3HEOPTaHUYECKUX. OKCIIEPUMEHTAIBbHOE IIOJTBEPKIACHUE

XUMHUYECKOM DBOIIOIINH.

OpOOHOHTHI, CHMOHMOTreHe3. XapaKTepu30BaTh
METOABl HM3y4YEHHs HMCTOPHUYECKOTO IMPOILIOTO

3emiu.  IlepeuncnsaTb  OCHOBHBIE  3Tambl

57. HauanbHple STanbl OMOJOrHMYeckoil »Bosronuu. [ umoresa XUMHYECKON  MOMOJIOTHYECKOW  DBOJIIOIUM.
PHK- wmwmpa. dopmupoBanve MeMOpaHHBIX CTPYKTYp U N3narate copepkaHWe THUNOTE3 H TEOPUU
BO3HHKHOBEHHUE TIPOTOKJIECTKU. llepBble KIeTKM W HX BO3HUKHOBEHUS KA3HU Ha 3emuie
sBoJiroLMsl.  DOpPMHUpPOBAaHME OCHOBHBIX TPYIII KUBBIX (KpealMoHHU3Ma, CaMOIIPOU3BOJIBHOTO
OPraHUu3MOB. 3apOoXKJeHUsl  (CIOHTAaHHOTO),  TAHCIIEPMHUH,

TUIIOTE3bI PHK-mupa). OnuceiBaTh
skcnepuMentbl C. Mumiepa u I'. HOpu mno
MOJYyYCHUIO  OPraHWYECKHWX  BEHIECTB U3
HEOPTraHUYECKUX MyTEM aOMOTEHHOTO CUHTE3a

9.2 OcHOBHBIE JITanbl 3BOJKLIMHA OPraHUYECKOr0 MHpa Ha
3emule, pasBUTHE *KU3HHU 110 IPaM U NEePHOAAM

58. PazBuTHe xxu3Hu Ha 3emiie no 3pam u nepuoaam. Karapxeid. PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:
Apxeiickas u poTepo3orickas 3pbl. [1aneo3oiickas spa u eé 30H, apa, MEPHUO/I, apoMopho3bl,
NepPUOJbl: KEMOPHUICKUN, OpAOBUKCKUM, CHIIypUICKUH, uauoazanTalud. 3HATh IMOCIEAOBATEIbHOCTD
JI€BOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKHUHU. J0HOB: KaTapxeu,  apxeul,  MOpOTEPO30H,

59. Me3o30lckass 3pa U €€ TEePUOAbl: TPUACOBBIM, FOPCKUU, dbanepo3oii; 3p: apxeickas, MPOTEPO3OUCKasi,




MEJIOBOM.

60.

Kannozonickass 3pa u €€ mNEpUOIBl: IAJCOTCHOBBIM,
HEOr€HOBBIM, aHTPOIOI'€HOBBII. XapaKTepuCcTUKa KIUMara u
re0JOrM4ecKuX IpoueccoB. OCHOBHBIE ATalbl JBOJIIOLMH
pPacTUTENBHOTO U KUBOTHOTO MHpa. Apomopdo3el y
pacTeHuid U KUBOTHBIX. [losiBIIeHNE, paclBET U BRIMUpAHUE

IPYIII )KUBBIX OPTAaHU3MOB.

Majeo30MCcKas, Me3030MCKas, KalHO30MCKasl;

IIEPUOIOB: KEeMOPHUICKHH, OPJIOBUKCKH,
CUITYPUWCKHUN, JEBOHCKWW, KaAMEHHOYTOJIbHBIN,
IIEPMCKHM, TPUACOBBIA, FKPCKUN, MEIOBOM,
1aJIEOr€HOBBIN 51 HEOI'€HOBBIN,
AHTPOIIOTCHOBBIA. XapaKTepu30BaTh OCHOBHBIC
COOBITHSI B Pa3BUTUU OPraHUYECKOTO MHUpa IO
3paM W MEPUOAAM T€OJIOTMYECKON HCTOPHH;
ATanbl Pa3BUTUSL PACTUTEIIBHOTO W KHUBOTHOTO
mupa. BeigenuTs  rmaBHbie  apoMopd03bl
pacTeHUl W KUBOTHBIX. CpaBHHBATh MEKIY
co0olf  mpeACTaBUTENEH  CHUCTEMATHYECKUX
rpynI OPraHu3MOB, BBISBJISTD YEPTHI
YCIOXKHEHUSI W MOPUCHOCOOJIEHHOCTH K

YCJIOBHAM KU3HU

9.3

COBpeMeHHaﬂ CHUCTEMA OPTraHNY€CKOIo Mmpa

61.

Cucrema OpraHM4eCKOro MHpa KaK OTPaKCHUC OBOJIIOLIUH.

OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

PackpeiBaTh  comepkaHu€ ~ TEPMHUHOB U
NOHATUN:CUCTEMATHKA,  UCKYCCTBEHHas U

€CTeCTBEHHass  Kjaccudukanusi, OuHapHas




HOMCHKJIATypa, IIPHUHIIUIT HCPAPXUIHOCTH.

XapakTepuzoBaTb  COBPEMEHHYIO  CHUCTEMY

OpraHu4CcCKOro Mupa.

9.4 DBOJIIOIYA YeTIOBEKa (AaHTPOIOTEHE?)

62. DBOJIOLHS YeloBeKa. AHTPONOJIOTHS Kak Hayka. PazButue PackpblBaTh  copepxkaHue€  TEPMHUHOB U
NpEeACTaBICHUNA O TMPOUCXOXKICHUM 4YeloBeKa. MeTozbl HOHSATHI: aHTPOIIOJIOT U, aHTPOIIOTECHE3,
M3y4yeHus aHTpororere3a. CxoacTBa v pa3inyus 4YeJIoBeKa U YEJI0BEK pa3zymubIii(Homo sapiens),

’KMBOTHBIX. CHCTEMAaTHYCCKOE ITOJIOKCHHE YEJIOBEKA.

IMPAMOXO0XKIACHUC, BTOPAsA CUTHAJIbHAA CHUCTCMaA.

[lepeuncrarsb 3a/1auu aHTPOIIOJIOT UM,
ATaNbICTAHOBIICHUS U Pa3BUTHSI MPEACTABICHUI
O IIPOHUCXOXKJIECHHHM  4ejoBeka. 3maraTth
OCHOBHBbIE moOJOXeHus1 Tteopun Y. JlapBuHa,
KPUTHUYECKU OLICHUBATh
HEHAYYHYIOMH(QOpPMALIMI0 O MPOUCXOXKICHUU
YeJI0BeKa. 3HaTh CUCTEMAaTUYECKOE
nojioxkeHueBuga Homo sapiens, mepedyucisiTh
ero  Mop(doJoro-aHaTOMUYECKHUE  MPU3HAKU
pa3Horo ypoBHs (TuM, Kjacc, OTPSAI U Jp.).

YcranaBauBaTh YCPThI CcXoACTBa u




pa3IMuUiuesioBeKa U KUBOTHBIX. OOBIACHATh U
OIICHUBATh 3HAYEHUE HAYYHBIX 3HAHUU O
MPOUCXOXKJIECHUU YEJIOBEKa JJisl T[OHWMAHUS

MCCTAa U POJIK YCIOBCKA B IIPUPOJIC

9.5 JABrkymue cuiibl (GakTopbl) aHTPONOTeHe3a
63. JIBrxyime CHUJIBI (dakTopsl) aAHTPOIIOTeHE3a. PackpbiBath cojiepkaHre TEPMUHOB U TTOHSITHI:
HacnencTtBeHHass M3MEHYMBOCTh M E€CTECTBEHHBIH OTOOD. (dakTopsI aHTPOTIOTCHE3A, TpyMIIOBOE
OO01ecTBeHHBINH 00pa3 *KU3HU, U3TOTOBIIEHUE OPYIUH TPYyAa, COTPYJHUYECTBO, peub, opyuiiHas
MBIIIJICHUE, PEUb. JeSITENIbHOCTb, NOJIUMOPPU3M.
XapakTepu3oBaTh JBHXKYUIUE CHIIBI ((PaKTOPHI)
aHTPONOreHe3a: OMOJIOTUYECKUE U COLIMAIIbHBIE,
CpPaBHUBATH UX MEXIY COO0M
9.6 OcHOBHBIE CTaAUH IBOJTIOIHUH YeJIOBEKA
64. OcHOBHbIE CTaAMM W BETBU OBOJIOIMHM  YeJIOBEKa: PackpbiBaTh cofep:kaHuEe TEPMUHOB U MOHATU:

ABCTPAJIONIUTEKH, Yenosek YMEJIbIN, Yenosek
npamoxonsmmi, YenoBek HeaHAepTalbCKuii, YemoBek
pa3syMHBId COBpPEMEHHOro Ttumna. Haxonkm uckomaempix

OCTAaHKOB, BpeM CymeCTBOBaHuUs, 00J1aCTh

ABCTPAJIONIUTEK, YEJIOBEK YMEJNbIA, YEIOBEK
NPSMOXOISIIIINKM, HeaHaepTalell, KPOMaHbOHEIl,
HEOJINTUYECKAs] ~ PEBOJIIOIMS,  TEPBOOBITHOE

UCKYCCTBO. XapaKTepu30BaTb W CPaBHUBATDH




pacnpocTpaHeHHs, 00bEM TOJOBHOTO MO3ra, 00pa3 *KHU3HH,

opyausl.

MEXKJy €000l OCHOBHBIE CTauU HSBOJIIOLUU
YeJloBeKa: XPOHOJIOTUYECKUH BO3pacT, apean
pacnpocTpaHeHusi, O0bEM TOJIOBHOTO MO3Ta,

00pa3 KU3HU U Opyusi TpyJa

9.7

YeoBeueckne pachbl M IPUPOAHbIE ATANITAIIMN YeJI0BEKA

65.

YenoBeueckue Pachl. OcHOBHBIC OobIIHE PpachI:

€BpONeouHas (eBpazwmiickas), HETPO-aBCTpaJIOUIHAS

(’xBaTOpHaNIbHAS), MOHTOJIOUTHAS (a3uarcko-

aMepuKkaHckas ). YepThl MPUCIIOCOOIEHHOCTH

MIpeICTaBUTENEH YeJI0BEYECKUXPac K YCJIOBHSIM
cyliecTBoBaHMs. EnuHCTBO uenmoBedeckux pac. Kpurmka
COLIMAJIIBHOTO JapBUHU3MAa U pacusma.Tonepanmmuocms

MAAOUWIUX UWIKOTIbHUKO8 O OMHOUWIEHUIO K OpYy2 OpYy2Y.

PackpbiBaTh ~ copepkaHue€  TEPMHHOB U
HNOHSTUI:pachl, pacoreHes3, Colual-IapBUHU3M,
pacusm,

MCTHCALIM. Xap AdKTCPHU30BaTb u

CpaBHUBATh MPEJCTABUTEIICHUEIIOBEUECKUX

pac,paCKpbIBaTb IMPHUYNHBL u MCXaHHN3MBbI

pacoreHesa, IEpPEUYHCIATh W NPUBOJIUTH
OpUMEpPHl  MPUCIOCOOTIEHHOCTH 4YeJIOBEeKa K
YCIIOBHSIM

cpensl, [IPUMEPBI

IPUCITOCOOUTEIIFHOTO3HAYCHUS PaCOBBIX
npu3HaKkoB. Jloka3piBaTh €IMHCTBO BUaa Homo
sapiens, HAyYHYI0 HECOCTOSATEIIPHOCTh PACOBBIX
TEOPUM,UJIEN  COLMAJIBHOTO JapBUHU3MA U

pacuzma




Tema 10. Opranusmsl 4 OKpy:Kamoas cpeaa

10.1 JKOJIOTUsI KAK HAyKa
66. DKoJIoTHsl KaK Hayka. 3aauuy pa3fesbl 3KOJIOrHud. MeTo bl PackpbIBaTh cosiepkaHle TEPMUHOB M TOHSITHI:
HKOJIOTMUYECKUX UCCIIEJOBaHUH. DKOJIOTHYECKOE AKOJIOT U, IIOJIEBBIE HaOJII0ICHUS,
MHUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA. AKCIIEPUMEHTHI, MOHHUTOPUHT  OKpPYXaroIieu
Cpelbl, MOJIEJIMPOBAHUE, HKOJIOTHYECKOE
MHPOBO33pEHUE. [lepeuncasTs 3a/1a4u
9KOJIOTHH, €€ pas3felnbl HCBS3U C JIPYTHUMH
HayKaMH. XapakTepu3oBaTh METO/IbI
JKOJIOTUYECKUX UCCIIEIOBAHUN
10.2 Cpeabl 00UTAHMA W IKOJOTHYECKHE (PAKTOPBI
67. Cpenpl  oOWTaHMs  OpPraHU3MOB:  BOJHAs, HA3E€MHO- PackpbiBaTh ~ copepxkaHue€  TEPMHUHOB U

BO3ayHIHasd, IIO4YBCHHAs, BHYTPHU-OPTraHU3MCHHA.

DKOJIOTUYECKUE (bakTophI. Knaccuduxanus
AKOJIOTUYECKUX(AKTOPOB: abUOTHYECKHE, OMOTHYECKHUE U
aHTpororenusle. JleficTBue 53KoJIOTMYECKUX (PaKTOpOB Ha

OpTraHU3MBbI

NOHATHI:Cpena  OOWUTaHUsA,  DKOJOTHYECKHE

¢dakTopsl, OuoIorNuecKuii ONTUMYM,
OTpaHUYMBAIOIIUNA  (IUMUTHPYIOMIUN )(haKTop.
XapakTepu3oBaTh YCIOBUA Cpeld  OOUTaHHS
OpraHu3MOB; KJ1accu(pUIMpoBaTh 17}

XapaKTCPpHU30BaTb OKOJIOTHYCCKHUC (I)aKTOpI)II




a6I/IOTI/I‘-IeCKI/Ie, OMOTHYECKUE U AHTPOIIOTCHHBIC.

OnuceIBaTh NefcTBre AKOJIOTUYECKUX
(dakTOpoBHa  OpPraHW3MBI.  XapaKTePHU30BaAThH
OCOOEHHOCTH CTPOEHHUS M KU3HEIEATEIbHOCTH

paCTGHI/Iﬁ " JXUBOTHBIXPA3HBIX CPCA oOuTaHus.

10.3 AduoTrnyeckue GpaKTopbI
68. AOuoTtnueckue (akTophl: CBET, TeMIepaTypa, BIKHOCTb. PackpeiBath cosepkaHre TEPMUHOB U TTOHSITHIMA:
®doronepuoausm.lIpucnocodaeHnss OpraHu3MoB K 1€HCTBUIO abuotnueckue  (HakTopsl,  (POTONEPUOIU3M,
abnotnueckux (akTopoB. bHOIOTHYECKUEPUTMBI. OMOJIOTHYECKHE  PUTMBIL AHanu3upoBaTh
JICICTBUE CBETa, TEMIIEPATyphl, BIAKHOCTH Ha
OpraHU3MBbI u MPUBOJIUTH IpUMEPDI
MPUCTIOCOOICHHOCTH OPTaHU3MOB.
104 Buoruyeckue paxkropsl
69. buotnueckue (bakTopBhl. Buapt OMOTUYECKUX PackpeiBaTh  conepkaHuE€ ~ TEPMUHOB U

B3aMMOJICUCTBHI: KOHKYPEHIIUS, XUIIHUYECTBO, CUMONO03 U
ero ¢opmel. [lapasutusMm, Koomepauus, MYyTyalu3M,
(KBapTUPAHCTBO,

KOMMEHCaIN3M HaxJICOHUYIECTBO).

AMeHcanu3M,  HeuTpaiu3M. 3HaueHHe  OUOTHYECKHUX

MOHSATUI:OMOTUYECKHE bakTopsl,
XUITHAYECTBO,  TMAapa3uTU3M, KOHKYPEHITHS,
cuMOuO03,

MyTYyaJIU3M, KOMMEHCAJIU3M,

HaXH€6HI/I‘I€CTBO, KBapTUPAHCTBO,aMCHCAJIN3M,




B3aMMOJECUCTBUA JUIsl CYUIECTBOBAHUS OpPraHU3MOB B HEUTpaM3M. XapaKTepu30BaTh OHUOTHYECKHUE
IPUPOAHBIX COOOIIIECTBAX. (dakTopsl W BHABIB3aUMOOTHOIICHUN MEXIY
OpTraHU3MaMHu; MPUBOAUTH MPHUMEPHI B3aUMHOMN
PUCTIOCOOJIEHHOCTH Oprann3mMoB. CpaBHUBATH
MEXKITY coboit BH/IbI

OMOTUYECKUXB3aUMOJICUCTBUI OPTraHU3MOB.

10.5 IKOJOrHYeCKHE XaPAKTEPUCTUKH BUIA U MOMYJIANNH 1
70. DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJISLIUH. PackpbiBaTh ~ comepaHue  TEPMHUHOB U
OcHOBHBICTIOKA3aTETN TOTTYJISTIAN: YHCJICHHOCTD, TMOHATHI : TTOMYJISAINS, YAUCICHHOCTh, TUIOTHOCTD,
IJIOTHOCTB, POXKIAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTPAITHI. POXKIaeMOCTb, CMEPTHOCTb, IPUPOCT,
JInHaMUKa YUCICHHOCTHU MOMYJIAINUA U €€ PEeTYIISIs MUTpaIMs, TMHAMUKA YUCIIEHHOCTH TOIYJISIUH.

XapakTepu3oBaTh OCHOBHBIE IIOKa3aTeld W
HKOJIOTUYECKYIO CTPYKTYPY MOy JISIIUY;
ONUCHIBATH MEXaHHU3MbI pEryJsLuu

YHUCJIICHHOCTH IOITYJISAIUH

Tema 11. Coo01iecTBa ¥ YKOJIOTrHYECKHE CHCTEMBI

11.1 Coo01mecTBa OPraHu3MoB 1

71. CoobmiectBO  opranu3mMoB —  OuonieHo3.  CTpyKTypbl PackpeiBaTh  cojepkaHu€ ~ TEPMUHOB U




OuolleHO3a: BHJIOBas, IPOCTPAHCTBEHHAs, Tpoduyeckas

(rmutieBast). Buasl-nomMmuHanTel. CBsI3U B OMOLICHO3E.

HNOHATUN:OMOLIEHO3, KOCHCTEMa, OMOTEOIeHO3,
BUJIBI-JOMUHAHTBI,  JKOJIOTMYECKAs  HHIIA.
XapakTepru3oBaTh OHOLIEHO3 (COOOIIECTBO), €T0
BUJIOBYIO, MIPOCTPAHCTBEHHYIO U TPO(PHUUECKYIO
CTPYKTYpbl. OOBSACHATH pPOJb KOMIIOHEHTOB
OMOIIeHO3a B MOJJEPKAHUU €r0 CTPYKTYphl U
CyIIECTBOBAHUS HA ONPEACIEHHON TEPPUTOPHUH.
OOBACHATH, OMOJIOTUUECKUN CMBICT SIPYCHOCTHU
WUIIMCTOBOM MO3auku. CpaBHUBATh KOMIIOHEHTHI
OMOIIEHO30B, WX BHUOBYIO, MPOCTPAHCTBEHHYIO
U TpOPUUYECKYIOCTPYKTYpPbI, CBSI3H  MEXIY

OpraHu3MaMHu

11.2

IKOCHCTEMbI U 3aKOHOMEPHOCTH UX CYHICCTBOBAHHUSA

72,

Okosornueckre CcucTemMbl (d9KkocucteMbl). [lonsartue 006

HKOCHCTEME " OHMoreoLeHo3e. OyHKIMOHAIbHbBIE
KOMITOHEHTBIKOCUCTEMBL:  IPOAYLEHTBI,  KOHCYMEHTHI,
peayueHTsl. KpyroBopoT BelIecTB W MOTOK 3SHEPTUH B
Tpoduueckue

DKOCHCTEME. (nuieBbIe) YPOBHU

OKOCHUCTCMBI.

PackpsiBaTh copep:kaHre TEPMUHOB U ITOHATHH:
KOCUCTEMa,  OWOreolEeHO03,  NPOJYLEHTHI,
KOHCYMEHTBHI, PEAYLIEHTHI, Tpoduyeckue
YPOBHH, MHUILEBASIENb U CETh, IKOJIOTHUYECKUE
nupamMubl, OMoMacca, MPOAYKIHMs, CYKIECCHS.

XapakTepu3oBaTh CBOMCTBA SKOCHCTEMBI (€€




73. IInmesble wenmu u  cetd. OCHOBHBIE — MOKa3aTeau CIIOCOOHOCTh K JUTUTEIIBHOMY

HDKOCUCTEMBI: Omomacca, TPOAYKIHUA. DKOJIOTHYECKUE CaMOTMOJIIEPKAHUIO, OTHOCUTEIILHO 3aMKHYTHIH
MUpaMUBL;  TPOAYKIMW,  YHUCIEHHOCTH,  OHMOMACCHI. KPYTOBOPOT BEILIECTB, HEOOXOJUMOCTh MOTOKA
CBoiicTBa 9SKOCHUCTEM: YCTOWYUBOCTH, CaMOpPETYISAIuS, sHeprun).  CpaBHUBAaTH  MACTOMIIHBIE U
passuthe. CyKieccus. JNETPUTHBIE TMHINEBbIC IE€NH, TPOPUUECKUE

YPOBHM DJKOCUCTEMBI. Pa3nuuare mnupamuisl
IPOAYKIMHY, INHUPAMHUABl  YUCICHHOCTH U
nupamuabl Onomaccel. COCTaBIATh LENU U CETH
nutanus. l[lepedncnars CBOKWCTBA JKOCUCTEM:
YCTOMYUBOCTb,  CaMOPETYJIALUs,  pa3BUTHE
(cykueccusi). OnuceIBaTh MEXaHHU3M
NOAJICP)KaHUSL PABHOBECUA B IKOCHUCTEMaXx.
Xapaxkrepu3oBaThb CYKIIECCHH, BBISBIIATH

OPUYMHBI M OOIIME 3aKOHOMEPHOCTU CMEHBI

HKOCHCTEM

11.3 IIpupoanbie 3K0CHCTEMBI 1
74. [IpuponHble 3KOCHCTEMBI. ODKOCHCTEMBI pPEK U  03Ep. PackpeiBath conepkanre TEPMUHOB U TOHSATHIA:
DKocucTemMa XBOMHOTO WM IIMPOKOJIMCTBEHHOIO JIeca. BOJIHBIE HKOCHCTEMBI, OMOreoLEeHO3Hl,

(UTOIIIAaHKTOH, 300ILIAHKTOH, OeHTOC,




rymyc.llpuBogute  mpuMepsl  IPUPOIHBIX
JKOcUCTeM CcBoed MecTHocTH. (CpaBHHMBAaTh
HA3¢MHBIE U BOJHBIE SKOCUCTEMBI; OPTaHU3MBI,

oOpasytolue paszHbie TpohUYECKUE YPOBHU

114 AHTPONOreHHbIE IKOCUCTEMBI
75. AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBI.
Ypb6oskocuctembl.  buosormyeckoe U XO3SIMCTBEHHOE
3HAYEHUE arpo3KOCUCTEM " ypOO3KOCUCTEM.
buopa3zHooOpasue kak (hakTOp YCTOMYMBOCTH 3KOCHUCTEM.
CoxpaHeHue OMOJIOTUYECKOT0 pa3HO00pa3us Ha 3eMIie.
11.5 Bbuocdepa — rinodanbHas 3xocucrema 3emian
76. VYuenue B. U. Bepnanckoro o 6uochepe. ['panuiipl, coctan PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:

u cTpyktypa 6uocdepsl. JKupoe BemecTBo U ero GyHKIIUH.
Ocobennocti  Ouocdepbl  KaKMIO0aabHOH AKOCHCTEMBI.

Jlunamudeckoe paBHOBecHe U oOpaTHasi CBsA3b B Onocdepe.

ouocdepa, KUBOE BEIIECTBO, JAUHAMUYECKOE
paBHoBecue. OuenuBarh Bkian B. .
Bepnaackoro co3manue ydeHus o Owmocdepe.
XapakTepusoBarh coctaB onocdepbl, PyHKIUN
YKUBOTO BEIIecTBa OMochephbl U OonpeacisITh (Ha

KapTe) obsactu ero HauOOJIBIIETO




pactpoctpaHeHus.  [lpuBomuth  TpPUMEPHI
NpOsIBIICHUS  (QYHKIIMA  JKUBOTO  BEIIECTBA
ouocdepbl, OMOTCOXUMHUYECKOU NeATeITbHOCTH
0COOCHHOCTH

YCJIOBCKA. HGPG[II/ICJISITB

O6unocdepbl Kak riao0agbHON SKOCUCTEMBbI 3EMITH.

11.6 3aKoHOMepHOCTH cylIecTBOBaHUs Onochepnbl
77. KpyroBopotbl BemiecTB ¥ OHOTCOXUMHUYECKHE ITUKIIBI PackppiBaTh comepikaHre TEPMUHOB U TTOHSATHH:
aJeMeHTOB (yriiepoja, aszora). 30HAIBHOCTh OHOChEpHI. IIEJIOCTHOCTh Onocdephl, KPyroBOPOT BEIIECTB,
OcHOBHBIC OMOMBI CYIIIH. OMOTEOXUMHUUICCKHEC ITAKITBI AJIIEMEHTOB,
30HAIBHOCTh Ouocdepbl, OuoMbl. ONUCHIBATH
KPYrOBOPOT  BEIIECTB, OMOT€OXUMHYECKHE
IUMKJIBl  a30Ta MW yroiepoga B Ouocdepe.
OOBACHATh TPUUUHY 30HATBHOCTU OMOCHEPHI.
[lepeuncnarh W XapakTepu3OBaTh OCHOBHBIE
OMOMBI CyIIIU 3eMJIH.
11.7 YenoBeuecTBO B OMochepe 3emin
78. YenoBeuectBo B Oumocdepe 3emian. AHTPOIOTCHHBIC PackpeiBath conepkaHre TEPMUHOB U TTOHSITHIA:

u3MeHeHus: B Ouochepe. [ T00anbHBIEIKOIOTHYECKHUE

AHTPOIIOTCHHBIC HW3MCHCHMU, AKOJIOTMYECKUU




poOJIEMBI.

KpU3HC, r1100aIbHBIETTPOOIEMBI.
XapakTepru3oBaTh OMOCHEPHYIO POJIb YeIOBEKa.
[TpuBOIUTH MIPUMEPHI aHTPOIOTEHHBIX
WU3MEHEHUM B ounocdepe. OueHunBath
TIOCTIICTBHS 3arPsI3HEHUST BO3MYITHOW, BOAHON
Cpelpl, W3MEHEHMsI KJIMUMaTa, COKpalleHus
O6ropazHoobpasusl. dopMyupoBaTh
COOCTBEHHYIO TIO3HMIIMIO TIO OTHOUICHHIO K
rI100aNBbHBIM U PETUOHAIBHBIM SKOJIOTHUECKUM
npobiieMaM, apryMEHTHPOBAaTh CBOIO TOYKY
3peHus. HaspiBaTh  NPUYUHBI  TIOSIBICHUS
IPUPOIOOXPAHHOM ATUKH, pacKphIBaTh
3Haue€HUEe  Tporpecca g IPEOAOTCHUS

9KOJIOTHYCCKOI'O KpHU3uca

11.8

CocymiecTBoBaHMe IPUPOALI M YeJI0BEYECTBA

79.

CocyuiecTBoBaHME NpHUpObl U denoBedecTBa. CoxpaHeHHE
O0uopa3Ho00pa3usi Kak OCHOBAa YCTOMYMBOCTH OHOCQEpHI.
OcHOBa  pallMOHATLHOTO  YMPaBJICHHUS  MPUPOTHBIMU

pecypcaMu W WX UCIoib30BaHue. JlocTikenus OUOI0OTHU U

PackpsiBaTh copep:kaHre TEPMUHOB U TTOHATUM:

palroHaIbHOE MIPUPOJIOTIOIB30BaHUE,
yCTOMYMBOE pa3BUTHE, KODBOJTIOITHSI.
XapakTepus3oBaTh palMoOHAIIbHOE




OXpaHa MMPUPOJIBI.

80.

HuddepeHnrpoBaHHbIN 3a4eT

HCIIOJIB30BaHHUC

OCHOBHBIC

IIPUPOIHBIX

ITOJIOKCHUA

YCTOMYMBOTO Pa3BUTHS

PECYpCOB;

KOHIIETILIN




IIpumepHasi TeMATHKA HHAMBUAYAJIbHBIX IPOEKTOB
B.U. BepHajnckuii u ero yuenue o o6umocdepe.
Wcropust u pa3BUTHE 3HAHUN O KIICTKE.
Oxkpy>karoniasi 4eJoBeKa cpejia U €€ KOMIIOHEHTHI: pa3IMuHbIE B3IJISIbI HA OJIHY MpoOsieMy.
[Tomymsus Kak eqMHAIIA OMOTOTHIECKON YBOJTIOIIHH.
[Tomynsammst Kak SKOJOTUYECKAs CIMHUIIA.
CoBpeMeHHbIE B3Il HA OMOJOTUYECKYIO SBOIIOIHUIO.
CoBpeMeHHBIE B3TJISAABI HAa IPOUCXOKICHNE YEIOBEKA: CTOJKHOBCHHE MHCHHIA.
CoBpeMeHHbIE METO/IbI HCCIIEIOBAHUS KIIETKH.
Cpenpl 00UTaHMS OPraHU3MOB: IPUUYMHBI PA3HOOOPa3Us.
Brusiare nBWKEHHUSI MAaTEPUKOB | OJICICHCHHUH Ha (POPMUPOBaHNE COBPEMEHHON PACTUTEIHLHOCTH M JKUBOTHOTO MHpPa

[IprurHBI ¥ BO3MOXHAsI UCTOPHS BbIX0/1A HA CYLly PACTEHUU U KUBOTHBIX



YCJOBUSI PEAJIM3AIIMA ITPOT'PAMMBI YYEBHOM TUCIIUILINHBI

3.1. lis peasu3anuy NporpaMMsbl y4eOHOU TUCHMILIMHBI IPEYCMOTPEHO cjieylollee CreluaJlbHoe MoOMelleHne:

Kabuner Ouonoruu. IlomemieHune kaOuHETa COOTBETCTBYET TpeOoBaHUsIM CaHUTApPHO-PIUACMHUOIOTUYECKUX MPABUI |
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02): ocHaieHO TUIMOBBIM OOOPYJIOBaHHEM, B TOM YHUCJE CIECHHAIU3UPOBAHHON Yy4eOHOU
MeOebIo U CPeICTBaMH O0yUeHHUS, HEOOXOAMMBIMH JIJIS1 BBITIOJTHEHHUS TPEOOBAHMIA K YPOBHIO MTOATOTOBKH 00YYAIOIITUXCSI.

O6opynoBaHue yueOHOTO KaOMHETA:

— MOCAJ0YHBIE MECTA MO KOJMYECTBY 00YyUaIOLIUXCS;

— pabouee MecTo MpernoaaBaTes;

— KOMIUIEKT Y4eOHO-HaIJISITHBIX TTOCOOMUIA;

— KOMILJIEKT 3JICKTPOHHBIX BUJIEOMATEPUAJIOB;

— 3aJ[aHus 111 KOHTPOJIBHBIX PadoT;

— npodeccuoHaIbHO OPUCHTUPOBAHHBIE 3a/IaHMUS;

— Marepuainsl 11 PepeHIInPOBaHHOTO 3a4eTa.

Texauueckue cpeacTra 00ydeHUsI:

— MNEPCOHAIBHBIN KOMIBIOTEDP C JIMIICH3UOHHBIM MPOrPAMMHBIM 00€CTICUEHUEM;

— MPOEKTOP C IKPAHOM.

3ainbl:

bubnuoTteka, YUTaIbHBIN 321 C BBIXOJIOM B c€Th HTEpHET.



3.2. UndpopMaumoHHoe o0ecnevyeHne peajn3auny NporpaMmmbl
[Taceunnk B.B., Cymaroxun C.B., I'anontok 3.I". [IIsenos I'.I'. buonorus. — M. 2023
benses /. K., Joimwuy I'.M., Ky3neyoea JI.H. u op. buonorus (6a3oBsiii ypoBens). 10 kinacc. —M., 2017.
benses /. K., Joimwuy I'.M., bopooun I[1.M. u op. buonorus (6a3oBsiif ypoBens). 11 kinacc. —M., 2017.
Koncmanmunos B.M., Pezanos A.I'., @aoeesa E.O. buonorus: yaeOHUK IS CTY. YUYPESKIACHUN cpel. mpod. oOpa3oBanus / IO Pel.

B.M.KoncrantunoBa. — M., 2018.
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