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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJIOTMH TEOPETHUECKYIO OCHOBY ISt
OIpe/IENICHUs] TMOAXO0M0B K (OPMHUPOBAHUIO COJEp)KaHUS Y4eOHOro IpeaMera
«buonorusi» cocraBwiaM: KoHHenTyainpHble mnojoxeHus PIrocC COO o
B3aUMOOOYCIIOBJIEHHOCTU IIeJIed, coJepKaHus, pe3ylbTaToB oOOydeHus U
TpeOOBaHMI K YPOBHIO ITOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENSIX U
OPUHIMIAX, XapPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmiero o6OpazoBanus B Poccuiickoit denepanuu, a TakXKe TMOJIOKECHHUS O
cnenupuke 0MoJIOruK, €€ 3HaYeHUU B MO3HAHUU KMBOM MPUPOJIBI U 00ECIIEYEHU N
CYILLIECTBOBAHUS 4eloBeuecKoro ooduiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeieJICHbl OCHOBHBIE (DYHKIIMK MPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma mo Ouonoruu Aa€T TMpencTaBiIeHUE O IeNAx, 00 oOImei
CTpareruu OOy4YeHHUs, BOCHHUTAHHS M Pa3BUTHS OOyYaroUIMXcsl CpeACTBaMU
yueOHOoro mpeamera «buosorusi», omnpeaenser 00s3aTeIbHOE MPEAMETHOE
COJlEp)KaHWE, €ro CTPYKTYpy, paclpeaeileHue IO pas3lesaM M TeMmaw,
PEKOMEHYEMYIO IOCJIEI0BAaTEIbHOCTh U3yYEHUsl YyYeOHOro Marepuana ¢ y4€ToM
MEXIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKA OOpa3oBaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaroIuXcs.

B nmporpaMmme 10 OHOJIOTMM TakXe€ YYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM M TMPEIMETHBIM pe3yibTaTaM
oOydyeHuss B (OPMHPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOU
HeATeNIbHOCTH/y4eOHbIX JICHCTBUH OOYYAIONIMXCS IO OCBOCHHIO COJCPKAHUS
OMOJIOrMYECKOro 0Opa30BaAHMSL.

B nporpamme mo omonorum (10-11 kimaccel, 6a30BBI YPOBEHB) peaM30BaH
OPUHIMI [PEEMCTBEHHOCTH B M3y4Y€HUU OHOJOruu, Onarojgaps uyeMy B HeH
OpOCMAaTPUBAETCS HANpPABIEHHOCTb HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
(GopMHUpOBaHHEM  E€CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHUS, LEHHOCTHBIX
OpMEHTAlMI JTUYHOCTH, SKOJIOTMYECKOI0 MBIIIJIEHUS, IPEICTABIECHUN O 310pOBOM
oOpa3e XM3HM U OEpEeKHbIM OTHOILIEHHWEM K OKpY’Kalolleil MpUpOJHOU cpeje.
[ToaTomy Hapsiny ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOpHUH, a Takke 3HaAHWH O
CTPOEHHUH >KUBBIX CUCTEM PA3HOI'O PaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TMPOLIECCOB B MPOrpaMMme Mo OMOJIOTMH YAEJIIEHO BHUMAHUE HCIOJIb30BAHUIO
HOJYYEHHBIX 3HAHUN B IOBCEIHEBHOM JKU3HM AJIS PELICHUs NPUKIAIHBIX 33/1a4, B
TOM YHCJe. MPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YelIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHU, 000CHOBaHUS HKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEJEHUS B OKpY)Karolled NpUpPOAHON Cpejae, aHaau3a
BIIMSIHUSI XO3SIUCTBEHHOW JESTEIbHOCTU YEJIOBEKAa HAa COCTOSHUE NPUPOAHBIX U
HCKYCCTBEHHBIX 9KOCUCTEM. Y CHJIEHUE BHUMAHUS K MPUKJIAJIHON HaNpaBIe€HHOCTU



yueObHOro mpeamera «bHOIOTHS» MPOTUKTOBAHO HEOOXOTUMOCTHIO OOECIICUCHHUS
YCIIOBUM ISl PEIICHHs] OJTHOM M3 aKTyallbHBIX 3a/lay IIKOJIBHOTO OMOJIOTUYECKOTO
oOpa3oBaHus, KOTOpas Tpennojaraer (QopMupoBaHue Yy  OO0ydarOIIUXCS
CIIOCOOHOCTH aanTUPOBAThCS K M3MEHEHHUSAM JWHAMUYHO Pa3BUBAIOIIEIOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpenHero oOmiero o0pa3oBaHHUS 3aHUMAET BAXKHOE
mecto. OHa obecrneunBaer GopMUpPOBaHUE Y OOYYAIOIIMXCA MPEACTABICHUNU O
HAy4YHOM KapTHUHE MHpA, paclIupsieT U 00oOUIaeT 3HaHUS O KUBOW NpHUpOAE, €€
OTJIMYUTENBHBIX TpPHU3HAKAX — YPOBHEBOW OpraHU3alldd WU DBOJIOIUH, CO3MaéT
yCIOBUSL  JJIs.  TIO3HAHMSI  3aKOHOB  JKMBOM  mpupoasl, (OpMUPOBAHUSA
(GYHKIIMOHAIBHOM TPAaMOTHOCTH, HABBIKOB 370POBOTO W Oe3omacHoro obpasa
KHU3HHU, YKOJOTHYECKOTO MBIIIICHUS, [ICHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIEC
U YEJIOBEKY.

Bbosnbiioe 3HaueHre OMOJIOTHS UMEET TAKXKE JIJISl PEIICHUs BOCTIUTATEIIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeaHero  obmero  o0pa3oBaHus,  COLHATU3AIMU
oOyuaromuxcs. M3yyenune 6uonorun oOecrneynBaeT yciaoBus sl GOpMUPOBAHUS
UHTEJUIEKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET HMHTErpallid OMOJOTMYECKUX 3HAHUM ¢
NPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUU
u reorpadguu. HazBaHHbIE TOJOXKEHUS O TMpeaHA3HAYCHHH y4eOHOro IMpeaMera
«buonorusi» COCTaBUIM OCHOBY JUIsl OMNpEAeNieHus IMOAXOAOB K oOTOOpy u
CTPYKTYPUPOBAaHUIO €r0 COJAEpXaHHs, TMPEACTaBIEHHOr0 B MporpamMme [0
OHoJI0ruu.

Ot6op conmepkanusi yuebHoro npeamera «buosorus» Ha 6a30BOM YypOBHE
OCYHIECTBJIEH C MO3UIMKA KYJIbTYpOCOOOpPA3HOrO MOJAXO0/la, B COOTBETCTBUM C
KOTOPBIM OOYyYarouIfecs: JOJKHBI OCBOMTH 3HAHMS W YMEHHs, 3HAUYUMBIC IS
dopmupoBaHusi 00mIEH KyJIbTYpHl, ONpPEACNAIONINE aJeKBATHOE IOBEICHUE
YeIIOBeKa B OKpY’KAIoIIed MPHUPOIHOHN cpese, BOCTpEOOBAaHHBIE B MOBCEAHEBHOU
KU3HU U TPAKTHYECKOM aesTenbHOCTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHUM
3aHUMAIOT 3JIEMEHTHI COCPKAHUsI, KOTOPbIE CIy»aT OCHOBOM AJis1 (pOPMUPOBAHUS
NPEACTABICHUA O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MuUpa U
HEHHOCTHBIX  OPUEHTALMSIX  JIMYHOCTH,  CHOCOOCTBYIOIIMX  T'yMaHH3alluu
OMOJIOTUYECKOT0 00pa30BaAHMS.

CTpyKkTypHpoBaHHE COJIEpKaHUS y4eOHOro Marepuajla B Mporpamme Io
OMOJIOTMH OCYILIECTBIEHO € YYETOM NPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX >KMBOM MPUPOIbI, O €€ YPOBHEBOM OpraHU3alluU U
ABOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIEAYIOLIUE COJepKaTelbHble JUHUK: «bronorusa kak Hayka. Meromabl
HayyHOro To3HaHms», «KieTka kak Ouonormyeckas cucreMa», «OpraHu3Mm Kak



ouosornueckas cucrema», «CucremMa W MHOrooOpa3ue OPraHUYECKOTO MHUpay,
«IBOJIIOIHS KUBOU MPUPOABI», K IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH Y.

ens u3yuenus yueOHoOro mnpeamera «buosorusi» Ha 0a30BOM ypOBHE —
OBJaJicHuE  OOy4YarolUMHCSI 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATHLHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOTO paHra | MpUOOpEeTEeHHWE YMEHUM
UCIIONIb30BaTh ATH 3HAHUS MJIsi TPAMOTHBIX NIEUCTBUM B OTHOIIEHWU OOBEKTOB
KUBOU TPHUPOJIBI U PEIICHUS PA3TUIHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmxkeHue 1enu ulydeHus ydeOHoro mnpenmera «buosorus» Ha 0a3zoBoM
ypOBHE 00ecTieUrBaeTCsl PEIICHUEM CIISAYIOIINX 3a1ay:

OCBOCHHME OOYYaIOIIMMHCS CUCTEMBI 3HAHUN O OHUOJOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MPaBHIIaX, CIYKAIlUX OCHOBOU
1 OPMUPOBAHUS TMPEJCTABICHUNA O €CTECTBEHHO-HAYUYHOW KapTHHE MHUpaA, O
METO/Iax HAyYHOT'O MO3HAHMS], CTPOEHUH, MHOT0OOpa3uu U OCOOCHHOCTSX KUBBIX
CUCTEM PA3HOTO YPOBHSI OpraHU3alli{, BBIAAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX
HCCJIEOBAHUAX B OMOJIOTHH,

dbopmupoBaHue y O0OYyYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYAIbHBIX H
TBOPUECKHX CIIOCOOHOCTEN B MPOLECCE aHalIM3a JAHHBIX O MYyTIX Pa3BUTHUS B
OMOJIOTMH HAYyYHBIX B3IJISAOB, MJEH W TOJAXOJOB K HM3YyUYECHUIO >KUBBIX CHUCTEM
Pa3HOr0 YpOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydJarommxcss o0med KyJabTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUU OOBSCHATH W OLICHUBATH SIBJICHUS OKPYKAIOIIEro
MUpa JKUBOW TPHUPOJbI HAa OCHOBAHUM 3HAHWWA U OIbITA, TMOJYYEHHBIX IPHU
U3y4eHUU OUOJIOTHH;

dbopMupoBaHue y O0OyYalOIIMXCS YMEHHH WIIIOCTPUPOBATH 3HAUYCHUE
OMOJOTMYECKUX 3HAHMM B MPAKTHUYECKOW JEATEIbHOCTH 4YEJIOBEKa, Pa3BUTHUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOIOTHIA;

BOCIIUTAHHE YOEKIEHHOCTH B BO3MOXXHOCTH IO3HAHUSI YEJIOBEKOM 3>KHUBOM
MPUPOJIBI, HEOOXOUMOCTH OEPEKHOTO OTHOIICHHUS K HEeH, COOTIOICHUS] ATUYECKUX
HOPM IIpH MPOBEJICHUN OMOJIOTMUYECKUX UCCIIEA0BAHMIA;

OCO3HAaHHWE IICHHOCTH OWOJIOTUYECKUX 3HAHWW JUIsl TIOBBIIECHUS YPOBHS
AKOJIOTMUECKOM KYIBTYPHI, 1151 (GOPMUPOBAHKS HAYYHOTO MUPOBO33PEHHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B IOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESTEILHOCTH 10 OTHOLIEHHUIO K OKPYXKAIOIIeH cpenie,
COOCTBEHHOMY 3JI0POBBIO, OOOCHOBaHWE W COONIOACHHWE Mep NPODHIaKTHKU
3a00s1eBaHMil.

B cucreme cpennero oOmiero obOpasoBaHusi «buosorusi», uzydyaemas Ha
0a30BOM YpOBHE, SIBISETCS O0S3aTENbHBIM yUE€OHBIM MPEIMETOM, BXOJSIINM B
COCTaB MpeaMeTHOM o01acTi «EcTecTBeHHO-HAyYHBIE TPEIMETHI.



JIiist n3y4yeHust OMOJIOTHU Ha 0a30BOM YPOBHE CPEIHEro 00IIero oopa3oBaHus
orBoauTcs 68 ywacos: B 10 kmacce — 34 uaca (1 gac B Hemenmio), B 11 kimacce — 34
yaca (1 Jac B HEZIEIH0).



COILEPKAHUE ObYYEHUASA
10 KJIACC

Tema 1. buosorust Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HaykKamH, (puiocodueit, ITHKOM, ICTETUKON U MPaBOM.
Ponp Ouonorun B (OpMUPOBAHUM COBPEMEHHOM HAay4yHOU KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToibl TO3HAHUS KUBOW MPUPO/II (HAOIIOACHUE, SKCIIEPUMEHT, OIMCaHHKe,
u3MepeHue, Kilaccupukanus, MOJIeTUPOBaHUe, CTaTHUCTHYecKass o0paboTka
JTAHHBIX).

JleMoHCTpanum:

[Toptpertsr: Y. apsun, I'. Mennens, H. K. Konbios, /Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxeMbl: «MeTO bl TO3HAHUSI JKUBOU TTPUPOIHI.

JlabopaTopHble M NpaKTHYecKue padoThl:

[Ipaktuueckass padora Ne 1. «lMcnonp3oBaHME pa3IMYHBIX METOAOB IPHU
U3YYEHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U HX OPraHU3ALHA.

Xusbie cucteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTimdaue
YKUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOJIBI.

CaolicTBa OMOCHCTEM M X pa3HOOOpasue. YPOBHU OpraHu3allud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIECTOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISLUOHHO-
BUJIOBOH, 3KOCHUCTEMHBIN (OMOTeOIICHOTHYECKHIT), OMOChepHBIN.

JdeMoHcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE TPU3HAKU JKU3HUY», «YPOBHU OpPraHU3aAIUU
YKUBOU ITPUPOABI».

O6opynoBanue: mozaenb Mojekyibl JIHK.

Tema 3. XumMu4yeckuii COCTaB U CTPOEHHE KJIETKH.

XUMHAYECKHM COCTAB KJIETKU. XHUMHYECKHE 3SIJIEMEHTBI. MAaKpPOAJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJ1a 1 MUHEpaIbHBIE BEILIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BelIeCTB B KieTke. [lomnepkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u crpoeHne O0eTKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJIKOB.
HezameHnnmble 1 3aMEHUMBIE aMHUHOKHUCIIOTHL. AMUHOKUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl ~OCIIKOBOM MOJCKYyJbl (IlepBHYHAs, BTOpPUYHAS, TPETUYHAS U
YEeTBEPTUYHAS CTPYKTypa). XHMHYECKHE CBOWCTBA OcikoB. buosornveckue
byHKIIUN OETKOB.



®epMeHThl — Ouosiornyeckue Karanuzatopel. CTpoeHue (QepmMmeHra:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuuguuHocts. KodepmenTtsl. BuramMussbl.
OTnuuust PepMEHTOB OT HEOPTAHMYECKUX KaTaIN3aTOPOB.

VYrineBonbl: MoHOcaxapuabl  (TIr0oko3a, pubo3a W JIe30KCUpH003a),
aucaxapuabl  (caxaposa, JaKTo3a) W mojmcaxapuabsl  (Kpaxmai, TJIMKOTEH,
1eJUTI0J103a). bruonornyeckrne pyHKIUK yriIeBOIOB.

Jlutuapl:  Tpurauuepuasl, GochoNMMIuAL, CTepouAbl. [ HapoduiIbHO-
ruapodoOHble  cBoiicTBa. buonornuyeckue ¢yHkuuu sunuaoB. CpaBHEHUe
YIJ€BOOB, OEIKOB U JIMMHJIOB KaK UCTOYHUKOB HEPTUU.

HykneunoBeie xwucnorsl: JHK wu PHK. Hykmeornasr — MoHOMEpPHI
HyKJIeHHOBBIX KucIOT. Ctpoenue u pyukmuu JJTHK. Ctpoenne u ¢pynxiuun PHK.
Bunet PHK. AT®: crpoenne u pyHKImU.

[utonorus — Hayka o kierke. Knetounast Teopust — mpumep B3auMOAEHCTBUS
uzeil 1 pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3YUEHUS KIIETKH.

Kierka kak wnenoctHas xuBasg cucrtemMa. OOmme NpPU3HAKH —KIIETOK:
3aMKHyTas HapyxHasi memOpana, monekyibsl JIHK kak renernueckuii anmapar,
cuUcTemMa CUHTe3a Oerka.

Tunbl KIETOK: »JyKapuoTHYecKas U Mpokapuoruyeckas. (OcoOeHHOCTU
CTpPOCHUSI TpoKapuoTudyeckou kieTku. Kierounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYUSA PACTUTENBHOM, XHUBOTHOM U
IPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIETOYHAsl CTEHKA, IIIMKOKAJIMKC, UX
¢ynkuuu. [1nazmarnueckas memOpana, e€ cBorictBa U pyHKuuu. [{utoruasma u eé
opranousisl. OnHoMemMOpaHHbie opraHouabl kietku: OIIC, ammapar [onbmxu,
an30coMbl.  [10yaBTOHOMHBIE OpPraHOMIbl KIETKU: MUTOXOHAPHUHM, IUIACTHUIBI.
[TpoucxoxkneHne MUTOXOHApWM u 1actua. Buael turactun. HememOpannbie
OpraHOUJbl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTP, IEHTPUOJIH, PECHUYKH,
KryTUKU. QYHKIIMA OPraHOUIOB KJIETKU. BrirroueHus.

SAnpo — perynaropHblii 1IeHTp KiIeTku. CTpoeHue sjpa: siepHas 000104Ka,
KapHOoIUIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEIIECTB B KIIETKE.

JleMoHCTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. IllneitnenH, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. @panxins, K. M. bap.

Juarpammel:  «PacnipeneneHue XUMHUYECKMX JJEMEHTOB B HEKHMBOHU
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU IPUPOAE.

Tabmuielr u cxemsbl: «Ilepuognyeckass TabIUIa XUMUYECKUX DIIEMEHTOBY,
«CtpoeHre MOJIEeKYJIbl BOAbI», «brnocunres Oenka», «CTpoeHre MOJIEKYJIbl OeIKa»,
«Ctpoenue pepmenta», «Hyknennobie kucinoTsl. JJHK», «Ctpoenue monexkynbl



AT®D», «CtpoeHne syKapuOTHUECKOM KiIeTKu», «CTpoeHue >KMBOTHOM KIIETKWY,
«CTpoeHHE pPACTUTEIBHON KIeTKu», «CTpoeHHE MPOKAPUOTUUECKON KIIETKH,
«CTpoeHue si/ipa KIETKU», «YTIEBOAI», «JIUMuabI».

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJid MPOBEICHHUS
HAOIIOJICHUM, WM3MEPEHUM, SKCIIEPUMEHTOB, MUKPOIpENnapaTbl pPACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlaGopaTopHble 1 NpaKkTHYecKue padoThI:

JlabopatopHass pabora Ne 1. «lM3yueHue KaTaIUTUYECKOW AaKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMIJIa3bl M KaTaias3bl)».

Jlabopatopnasi pabora No 2. «l3ydyeHuwe CTpOEHHsS KIETOK pacCTEHUH,
KUBOTHBIX W OakTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax U uX
OMHUCaHUE».

Tema 4. ’KusHeneATeJIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTaboau3M. AccuMUIIAIMS (IIaCTUYECKU OOMEH) U
JUCCUMUJISIIUSA  (SHEPreTHUECKHii OOMEH) — JBE CTOPOHBI E€IMHOrO IIpolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPrUM B TMOHUMAaHUU
MeTaboau3Ma.

Tunsl oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHsbiii. Pois dhepmeHTOB
B 0OMEHE BEIIIECTB U MPEBPAILEHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBass (¢a3bl (orocuHTe3a. Peaknuu
dorocunTeza. dpPexTuBHOCTS PoTOCUHTE3a. JHAUCHHE (HOTOCUHTE3A ISl JKU3HU
Ha 3emuie. BausiHue ycnoBuii cpefpl Ha (JOTOCUHTE3 U CIIOCOOBI MOBBIMICHUS €O
MPOJYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHUU.

XeMOCUHTE3. XEMOCUHTE3UPYIoIIe OakTepuu. 3HAaYeHUE XEMOCHHTE3a s
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PacriernieHue BellecTB, BBIJCICHUE U
AKKyMYJIUPOBAaHUE DSHEPrUM B KIJETKE. OJTambl 3SHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxkenwe u ero Buibl. KHUCIOpOIHOE OKHUCIEHWE, WIM KIETOYHOE
JIbIXaHHE. OkucIuTEeNbHOE dhochopunupoBaHue. D¢ hHEeKTUBHOCTH
SHEPreTUYEeCKOro ooOMeHa.

Peakiun wmarpuuHoro cuHre3a. ['eHernueckas wuHpopmamms u JIHK.
Peanuzanusi renetmyeckodl MHPoOpManuu B KIETKe. ['@HETHMYECKHl KOJ M €ro
cBorictBa. Tpanckpunius — maTpuuHblii cuaTe3 PHK. Tpancnamus — 6uocuaTes
Oenka. Otambl TpaHchmsauud. KopupoBaHue aMuUHOKUCTIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexknerounsie Gpopmbl sku3HU — BUpYChl. MicTopus otkpeitus Bupycos (/1. U.
WBanoBckuii). OcOOCHHOCTH CTPOCHHMSI W KM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, >KMBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynonepunura denoseka (BUY) — Bo3Oymutens CITM/a.



OOpaTHass ~ TpaHCKpUWIILIMs,  peBepraza W  uHTerpasza.  Ilpodunakruka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHcTpanuu:

IToptpersl: H. K. Konbuos, /. . UBanosckui, K. A. Tumupsizes.

Tabnunpl 1 cxembl: «Tunel nmuTanus», «Metaboauzm», «MUTOXOHIPUS»,
«IHepreTudeckuii oomen», «XiopormmracT», «DorocunTte3», «Ctpoenune JIHK»,
«CTtpoeHue u QPyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTHaecKuii Koa»,
«Bupyce», «bakrepuodaru», «Ctpoenne u xuzHeHHbIM nukia Bupyca CIIM/a,
Oakrepuodara», «Pemnukarus JJHK».

O6opynoBanue. Moaenu-anmukanuu «Yapoeraue JJHK wu Tpanckpumims»,
«buocunTtes 6enka», «CTpoeHue KIETKN», Mojenb cTpykTypsl JIHK.

Tema 5. Pa3MHOKeHHe M HHAUBUAYAJbHOE PA3BUTHE OPTraHU3MOB.

KiierouHblii MK, WM KU3HEHHBIM LUK KieTku. MHTepdaza u MUTO3.
[Ipoueccrl, mpotekaromue B uHTep(daze. Perumkarus — peaxkiys MaTPUYHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIA Ha0Op — KapHUOTHIL.
JIMTIIOM AHBIN AU TalIOUIHBIN XPOMOCOMHBIE  HAOOpBI. XpoMaTuasl.
[{utonornuyeckue OCHOBBI PAa3MHOXKEHUS W  WHIWBUAYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenne knerkn — muto3. Craaum murosa. IIpomeccsl, npoucxonsmue Ha
pPa3HBIX CTAJIUSIX MUTO3a. BHOJIOTMYECKUI CMBICT MUATO34.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U mosioBoe. Buabl 6ecrnonoro
Pa3sMHOXKEHUA: [JICJICHUE HAJABOE, IMMOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CIIOpooOpa30BaHKe, BET€TaTUBHOE pa3MHOXKeHHE. VICKyccTBEeHHOE KIOHMpPOBaHUE
OpraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTJIMYUS OT OECTIOIOTO.

Meiio3. Craaun wmeiio3a. Ilpouecchl, NPOUCXOIAIINE HA CTagUsAX Meio3a.
IToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonormueckuii cmbicii H
3HaYEHUE MeKO03a.

l'amerorenes — mnponecc o0Opa3oBaHUs MOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBbie *kemne3bl: CEMEHHUKUA U SIMYHUKH. OOpa3oBaHWE U Pa3BUTHE IMOJOBBIX
KJIETOK — rameT (CriepMaTo30ui, SHIEKIeTKa) — CIEpPMAaTOreHe3 M OBOI'CHE3.
OCOOEHHOCTH CTpPOCHHS SAMIIEKIETOK U crnepMaro3ouaoB. OIuiogoTBOpEHUE.
[TapTtenorenes.

NuauBuayanbHoe pa3BuTHe  (OHTOreHe3). OMOpPHOHAIBLHOE  Pa3BUTHE
(aMOpuorenes). Dranbl SMOPUOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX YKHBOTHBIX:
npobyienne, ractpyisanus, opraHorenes. [loctamOpuonanbHOe pa3Butue. Turbl
IIOCTAMOPHUOHAIILHOTO Pa3BHUTHA: TpsMOe, Henpsimoe (IMuuHOYHOE). BimsHue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
ypOICTBa.

Poct m pasButue pacreHuil. OHTOreHe3 IBETKOBOI'O PAaCTEHHUS. CTPOEHUE
CEMEHH, CTAJINH PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuuel u cxembl: «DOpMbl Pa3MHOKEHHSI OpPraHU3MOBY», «J/[BolHOE
OIUIOZJOTBOPEHUE Yy LBETKOBBIX pPACTECHUN», «BereratuBHoe pa3sMHOXKEHUE
pacteHui», «Jlenenne kieTku Oakrepuil», «CTpOEHUE TMOJIOBBIX KIIETOKY,
«Ctpoenue xpoMocoMb», «Knerounwiii mukin», «Pemmukanus JJHK», «Mwutos»,
«Merno3», «IIpssMmoe u HenpsiMoe pa3BuTHE», [ aMeTOreHe3 y MIICKONUTAOWINX U
yesoBeka», «OCHOBHBIE CTa Il OHTOI'€HE3a».

O6opynoBanue: MHKPOCKOII, MUKPOIIpENapaThbl «CniepmMaTo30U/1bl
MJIEKOIIUTAOIIEro», «Siueknerka Miuekonurarouero», «Kapuoknnes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJeNb-aliuIuKauus «JlegeHue KIETKUu», MOJIEIb
JIHK, Mmonens meradazHoit XpoMOCOMBEI.

JlabopaTopHble U NpaKkTH4ecKne padoThl:

Jlaboparopnass pabora Ne 3. «HaOmiomeHue MuUTO3a B KJIETKaX KOHUYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

Jlabopatopnasi padota Ne 4. «M3yueHwe CTpPOCHHS TOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTax».

Tema 6. HacsieqcTBEHHOCTh U H3MEHYHUBOCTH OPTraHU3MOB.

[Ipenmer u 3apaum reseruku. Mcropus pa3Butus reHeTuku. Ponps quronoruu
U 3MOpHOJIOTMM B CTAHOBJIICHMHM T'€HETUKH. BKIax pPOCCHMCKUX M 3apyOeikKHBIX
y4€HBIX B pa3BUTHEC TEHETHKH. MeTonbl TEeHETHKU (TMOPUIO0IOTHYCCKHUIA,
[IUTOrCHETHUCCKUH, MOJEKYJIApHO-TeHeTHYeCKHit). (OCHOBHBIE TI'C€HETUYCCKHE
NOHATHS. ['eHeTndeckass CHMBOJIMKA, HUCTIOJIb3yEeMasi B CXEMaxX CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HACJEI0BAaHMS NMPU3HAKOB, yCTaHOBIEHHbIE I'. Mennenem.
MoHorubpunHoe ckpemuBaHue. 3aKoH eIuHO-00pa3us THOpUIOB TEPBOTO
nokosneHus. IlpaBuno AOMHUHMpOBaHUWA. 3aKOH pPACUICIJIEHUS IPU3HAKOB.
I'mnore3a uyncrotsl ramer. I1onHOE 1 HEMOJIHOE JOMUHUPOBAHHUE.

JluruObpuaHoe  CKpelIMBaHWe. 3aKOH  HE3aBUCHUMOTO  HacCleIOBaHMS
npu3HakoB.  LlUToreHeTueckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanuzupymouee ckpenuBanre. Vcnoap30BaHne aHAIM3UPYIOLIETO CKPEIMBaHUs
TUISL OIIPEIENIEHUsI TeHOTHUIA OCO0H.

CuemieHHoe  HacnefoBaHue npuzHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJeJOBaHUIO TeHOB. HapyllieHue cueryieHusi TeHOB B Pe3ysbTare
KPOCCHUHIOBEpa.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTH. [ €eHETHUECKUE KapThI.



I'enernka mona. XpoMOCOMHOE OMpPEAEICHUE MOJia. AYyTOCOMBI U TOJIOBBIE
XpoMocoMmbl. ['oMorameTrHble W TeTeporaMeTHbie oOpraHu3mbl. HaclenoBaHue
MIPU3HAKOB, CIIEIJICHHBIX C MOJIOM.

M3MmeHunBOCTh. BUabl I3MEHUYNBOCTH. HEHACIEICTBEHHAS 1 HACICACTBECHHAS.
Posmp  cpexpl B HEHACIIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEpUCTHKA
MOAM(UKAITMOHHONW W3MEHUYMBOCTH. BapualimoHHBIN psijl 1 BapuallMOHHAS KPUBasl.
Hopma peaknuu npuszHaka. KonnyecTBEHHbIE M KAYECTBEHHBIC MPHU3HAKU W KX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHasi, WJIM T€HOTHIIMYECKAs, W3MEHYMBOCTL. KoMOHMHATHBHAS
U3MEHUYMBOCTh. Meio3 U TI0JIOBOM TMpoIlecC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMBOCTH. MyTaliMOHHas HM3MEHYHMBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYMHBI MyTanuii. MyTtareHHble (pakTopshl.
3aKOH rOMOJIOTMYECKUX PSJIOB B HAClIeICTBEHHON n3MenunBocty H. 1. BaBusosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka dyenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOIbI T'€HETHKU
YeJIOBEKA. r€HEeaJIOTHUECKHUH, OJIM3HEIIOBBIM, IUTON€HETUUECKUN, OMOXUMHUYECKHUIA,
MOJIEKYJISIPHO-TE€HETUY €CKUM. CoBpeMeHHOE ONpeeIeHUE reHOTHIA |
ITOJTHOTEHOMHOE CEKBEHHUPOBAHUE, T€HOTHUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[II1P-amamm3a. HacneacTBeHHbie 3a00JICBaHUS 4YelIOBEKAa. TEHHBIC OOJIC3HHU,
00JIe3HU C HACIEIACTBEHHOMN MpeapacroyioKeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue W TeHepaTuBHble MyTauuu. CTBOJOBbIE KJIETKU. I[IpuHIUMBI
3I0pOBOTO 00pasa KU3HU, JUATHOCTHKHU, MTPOMHUIAKTHKHI U JICUSHUS T€HETHYSCKUX
O0one3Heil. MenuKO-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUECHHE MEAUIMHCKON
TE€HETUKH B MPEAOTBPAICHUU U JICUEHUH FeHETUUECKUX 3a00JICBaHUM YeIOBEKa.

JeMmoHCTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B.
Tumodees-Pecosckuit, H. 1. BaBumnos.

Tabmumet u cxeMbl:  «MOHOTMOPUAHOE  CKpeIlMBaHUE UM €ro
UTOTCHETUYECKAasi OCHOBa», «3aKOH pACHICIJICHUS W €ro IUTOTreHETHYecKas
OCHOBa»,  «3aKOH YHCTOTBI  TaMmeT»,  «J/IuruOpugHOe  CKpEIIMBaHHE,
«l{uToornyeckue OCHOBBI JTUTHUOPUTHOTO CKPELIUBAHUSAY, «Metos»,
«B3auMoaeiicTBe aJUICNIBHBIX TEeHOB», «['€HeTMYeCKWe KapThl pPACTCHUH,
JKUBOTHBIX U 4eJoBeKa», «['eHeTwka mona», «3aKOHOMEPHOCTH HACJEHOBaHMS,
CLHEIJICHHOTO C TMoJIoM», «KapuOoTHIbl 4YeJlOBEKa © J>KUBOTHBIX», «Bubl
u3MeHYuBOCTU», «MoaudukanmonHas W3MEHUYUMBOCTH», «HacnemoBaHue pesyc-
dakTopa», «I'eHeTHuKa rpymi KpoBu», «KMyTalmoHHast K3MEHUNBOCTBY.

OOGopynoBaHue. MoOJCIU-ANIUIMKAIIM  «MOHOTHOPUIHOE CKpEITUBAHUEY,
«HenomHoe nmoMuHMpoBaHue», «JluruOpumHoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKOI M MHUKporpenapar «/Ipozodpuna» (HopMa, MyTaiuu
(OpMBI KPBUIBEB U OKPACKH Tea), repoapuii «["'opox MOoCEBHOUY.

JlaGopaTopHblie 1 NpakTHYecKue padoThI:

Jlabopatopnasi padotra No 5. «/3ydeHue pe3yJbTaTOB MOHOTHOPUAHOTO U
JUTUOPUIHOTO CKPEITUBAHUS Y IPO30(MIbl HA TOTOBBIX MUKpOTIpenapaTax».

JlaGoparopnas padota Ne 6. «M3yueHne Moau(pUKAIIMOHHON W3MEHUYMBOCTH,
IIOCTPOEHHE BAPUALIMOHHOIO Psifia U BAPUALIMOHHON KPUBOM».

JlaboparopHnast pabora Ne 7. «AHanu3 mMyTauuid y Ipo30(Quibl Ha TOTOBBIX
MUKpOIIpernapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHe W aHAJIU3 POJOCIOBHBIX
YeJI0BEKa».

Tema 7. Ceniekuusi opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak HayKa U IPOLECC. 3apOKICHUE CENEKIUU U JOMECTHUKAIA.
VYyenne H. W. BaBunoBa 0 1eHTpax TMNPOUCXOXKACHUS W MHOrooOpasus
KYJIbTYpHBIX pacTeHui. LIeHTpbl MPOUCXOXKAEHUS AOMAIIHUX XKUBOTHBIX. CoprT,
opo/ia, IITaMM.

CoBpeMeHHbIe METO/IbI CeleKUMU. MacCoBbIM U MHAMBUIYAJIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUW U KUBOTHBIX. OIllEHKa 3KcTepbepa. bIM3KOpoJCTBEHHOE
cKkpeluBanue — UHOpuAWHT. Yucras nuaus. CKpenMBaHWE YHCTBIX JUHUU.
I'ereposuc, win rudpuaHas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUJIMHT.
Otnanénnas rtubpuauzanuss U €€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJIyYEHUE TOJIUIUIONJOB. JIOCTMIKEHHSI CEJIEKIMM PpACTeHH, MXUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. DTaIlbl
co3nanusi pexomOunantHod JIHK wu Tpancrennsix opranusmon. Kierounas
uHxeHepusa. Kierounsle KyJIbTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHUM.
KionnpoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB.

Okonoruyeckue W dTtudyeckue  npobsnembl. MO - reHermyecku
MOIU(ULIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

[Toptpersl: H. 1. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanoB.

Tabmuiel U cxembl: Kapra «lleHTphl MPOUCXOXKICHHS M MHOT000pa3us
KYJIbTYPHBIX pacTeHuii», «[lopoabl TOMAIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pacrenunii», «Otnanéunas rudpuauzamnus», «Padotel akanemuka M. ®. NBanoBa,
«[lomummonausa», «OObEKTHl OuoTexHOJIOTUM», «KJIeTOUHBIE KYJIBTYpPhl U
KJIOHHUpOBaHHe», «KOHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM.

OO6opynoBanue: MyJISIKH TUIOJ0B M KOPHETIIIONOB JUKHUX (DOPM U KYITbTYPHBIX
COpTOB pacTeHuil, repbapuit «CenbCKOX035UCTBEHHbBIE PACTECHUSY.



JlabopaTopHbIe M IpaKTHYecKHe PadoThI:

Okckypeusi «OCHOBHBIE METOABl U JIOCTHXKEHUS CEJEKLUU PpacTeHUl u
KUBOTHBIX (Ha CEJIEKLIMOHHYO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIM  y4aCTOK, B TEIUIMYHOE XO3SICTBO, J1abOpaTOPHUIO
arpoOyHHMBEPCHUTETA UM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. JDBoIOIIUOHHASE OMOJIOTHA.

[IpeAnocbuUIKM BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUHU. BOJIOIMOHHAS
Teopusi U €€ MecTo B OuMosioruu. BriusitHue SBONIOIMOHHON TEOpUH Ha pa3BUTHE
OMOJIOTMHU U APYTHUX HAYK.

CBuzerenscTBa HBONMOLMHU. [laleOHTOIOrMYECKHE: TOCIIEI0BATEIbHOCTD
MOSIBJICHUS BUJOB B MaJICOHTOJOTUYECKOW JIETOMHCH, TEPEeXO/HbIE (OPMBI.
buoreorpaduyeckue: cxoacTBo U paznudne GayH u (GIop MaTepruKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE. CXOJACTBA M pa3auuusi SMOPHUOHOB pAa3HBIX BHUJOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE. TOMOJIOTHYHBIC, aHAJIOTHYHBIE,
PYAUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIpHO-OMOXUMHUYECKHE. CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX METAa0OJIMYECKUX MyTeH y BCex
OpPTaHU3MOB.

OpomonionHast teopuss Y. [lapuna. [Ipeamoceiiku BO3HUKHOBEHUS
napBUHU3MA. JIBMXKyIMe CHIIBI ABOJIONMHM BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXKEHHE TPH OTPAaHUYECHHOCTH PECYPCOB, HEOMpENEeIEHHAs W3MEHYMBOCTD,
0opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunternueckas Teopust 3Bositonnu (CTD) u €€ OCHOBHBIC MOJIOKEHUS.

Muxkposomtonust. [Tonmynsius Kkak eTuHUIA BUIA U 3BOJIIOLIUH.

JIBrokymue cuitbl ((hakTophl) ABONIONMH BHUIOB B TpUpoje. MyTalmoHHBIN
nporiecc ¥ KOMOMHATHBHAsT W3MEHYMBOCTH. [lOMynslMOHHBIE BONHBI M JApeid
redoB. M3omsiius u Murparusi.

EctecTBenHblii oTOOp — HampaBisionuii ¢dakrtop sBoionun. Dopmbl
€CTECTBEHHOI0 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KakK pe3yiabTaT 3Bodouuu. [Ipumepsl
PUCTIOCOOJIEHNH Y OpraHu3MoB. ApoMopd03bl U HIAUO-aIANTAIIHH.

Bun wu BumooGpazoBanue. Kputepunm Buma. OcHOBHblE  (HOpPMBI
BUI000pa30BaHus: reorpauyeckoe, SJKOJIOrHYECKOE.

MaxkposBomorusi.  Dopmbl  3BomONMU:  (UIETHUYECKAs, JTUBEpreHTHas,
KOHBEpreHTHasl, mapasuiesnbHas. HeoOpatuMocTh 3BOTIONUH.

[IpoucxoxaeHrne OT HecleUHaTu3upPOBAHHBIX MpeakoB. [Iporpeccupyromas
crenuanu3anusa. AJanTuBHAS paJHals.

JleMoHCTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K.
M. Bbap, DO. I'ekkenb, . Mromiep, A. H. CeBepiios.
Tabmumpl 1 cxembl. «Pa3BUTHE OPraHUYECKOr0 MUpa Ha 3emiie», «3apOobIIIH

NO3BOHOYHBIX  KMBOTHBIX»,  «ApxeonTepukc»,  «PopMbl  OOppOBI 32
cylecTBoBanue», «EcTecTBeHHbI 0TOOp», «MHOroodpasue COpTOB PACTEHHII»,
«MHoroobpazue 1opoJ YKUBOTHBIX», «[lonmymanum», «MyTanuroHHas

U3MEHUYUBOCTE», «Apomopdo3br», «auoamanramuu», «OOImas gereHepaius,
«/IBrkymme cuibl 3Bofouun», «Kapra-cxema wapmipyra mnyremectBus Y.
Hapsuna», «boppba 3a cymecrBoBaHue», «lIIpucrnocoO0IeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BU1000pa3zoBaHue», «IKOJIOTHUYECKOE BUI000pa30BaAHUE.

OO6opynoBaHue: KOJUICKIMS HACEKOMBIX C Pa3IUYHBIMU THUIIAMU OKPACKH,
Ha0Op TUIOJIOB M CeMsiH, KoJuieKius «lIpumMepsl 3alIUTHBIX MPUCIIOCOOJICHUN Y
KUBOTHBIX», MoJellb «OCHOBHBIC HaIpaBICHUS DBOJIOLHUNY», 00BEMHAs MOJEIb
«CTpoeHue TOJIOBHOTO MO3ra TO3BOHOYHBIX».

buoreorpaduyeckas xapra wmupa, Koiwieknus «DoOpMBl COXPaHHOCTH
VMCKOMAEMbIX JKMBOTHBIX M pacTeHU», Mojenb ammukanus «llepekpéct
XpOMOCOM», BJIaXHBIE Tpenapatbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKAY», MUKponpemnapat «Jpo3oduiaa» (Hopma, MyTaiud (GOpMbI KPbLUIBEB U
OKpAaCKH TeJa).

JlabopaTopHble U NpakTH4ecKne padoThl:

JlaboparopHasi padora Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlabopatopHast pa6ota Ne 2. «Onucanue mpucrocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKTepa».

Tema 2. Bo3HuKHOBeHHE U pa3BUTHE KU3HU Ha 3eMmJIe.

JloHay4yHble TpEACTaBICHUS O 3apOXKICHUM XU3HU. HayuHble TUnOTE3BI
BO3HUKHOBEHHUSI JKM3HU Ha 3emiie. a0MOTeHe3 W TaHCIepMUs. XUMHYeCKas
ABOMIONMS. AOWOTEHHBIH CHUHTE3 OpPraHWYECKUX BEIIECTB U3 HEOPraHUYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON 3BONMIOINH. HavanpHbIe 3Tanbl
ounonornyecko »Bomoruu. [umoresa PHK-mupa. @opMupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE NPOTOKJIETKHU. [lepBble KIETKM M WX 3BOJIOLHS.
POopMHPOBAHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie mo spam U nepuojaM. Kartapxeil. Apxeickas u
nporepo3oiickas Hpbl. llaneozoiickas 3pa U €€ mnepuonbl: KeMOpPUMCKUI,
OpPJIOBUKCKHH, CUITYPUUCKHM, T€BOHCKUM, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30KicKkas 3pa v €€ NepUobl: TPUACOBBIN, FOPCKUM, MEITOBOM.

KaitHo30iickass »3pa W €€ TMEepUuoabl: IMaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBII.



XapakTepuCTUKa KIMMaTa M TE€OJOTMUYECKUX MpoueccoB. OCHOBHBIE 3TaIlbl
ABOJIIOIIMU PACTUTENBHOIO M KMBOTHOrO Mupa. ApoMopdo3sl y pacTeHuid u
XKUBOTHBIX. [l0osiBIIEHHE, pacliBET U BBIMUPAHKE TPy )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOr0 MHpPA KaK OTpaxeHue 3BOMONUU. (OCHOBHBIE
CHUCTEMATHUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOIOrUs Kak Hayka. PazBuTue nmpeacTaBieHuil o
IMPOUCXOXKJECHUU YelloBeKa. MeToabpl u3ydeHusi aHTpororeHe3a. (CxojcrtBa u
pa3nuyus 4eJI0BEKA U )KUBOTHBIX. CHUCTEMATUYECKOE MOJIOKEHUE YETOBEKA.

JBwkymme — cuiabl  (pakTopbl)  aHTpomnoreHesa.  HacienctBeHHas
U3MEHUMBOCTh UM  €CTECTBEHHBbIH 0TOOp. OOmecTBeHHbIH o00pa3 KHU3HH,
W3TOTOBIICHUE OPYAUMN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJIMU Y BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBek
yMenbi, YemoBek mnpsaMoxondimuu, YenoBek HEaHACPTAIbCKUM, YenoBek
pasymubIii. Haxoaku HMCKOmaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHM, 00JACTb
pactpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 )KU3HHU, OPY U

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachkl:  €BpPONEOUHAs
(eBpasmiickasi),  HeErpo-aBCTpaJOWjHas  (PKBaTOpHANbHAsI),  MOHTOJIOMJIHAS
(asmaTcko-amepukaHcKkas).  UepThl  MPHUCIOCOOJCHHOCTH  MpEACTaBHUTENCH
YEIOBEUECKUX pPac K YCJIOBHUSM CYLIECTBOBAHUA. ENMHCTBO 4YEIIOBEYECKUX pac.
Kpuruka pacuszma.

JdeMoHcTpanuu:

[Toptpersi: ®@. Pemu, JI. Ilactep, A. U. Onapun, C. Mumnep, I'. FOpn, Y.
JlapBuH.

Taomunel U cxeMbl: «Bo3HukHoBenne CoJiHEYHOUW cuUCTEMBI», «Pa3Burtue
OopraHuyeckoro mupa», «PactutenbHass KieTrka», <« XKuBoTHas  KieTka»,
«IIpokapuornueckasi kieTka», «CoBpeMEHHasi CHCTEMa OpPraHUYECKOro MHpa»,
«CpaBHEHUE AHATOMUYECKHX YEPT CTPOCHUS YEJIIOBEKAa U YeIOBEKOOOPa3HBIX
00e3psiH», «OCHOBHBIE MeCTa TMAJCOHTOJOTMUYECKUX  HAXOJOK IPEAKOB
COBPEMEHHOI'0 4YeJIoBeKa», «/[peBHeunmue moaum», «/IpesHue moam», «llepsbie
COBpPEMEHHBIE JIIOAN», «HemoBeuecKkue pacoi».

O6opynoBanue:  Myispku  «[IpoucxoxkiaeHue — demoBeka»  (OIOCTBI
aBCTPAJIONMTEKA, MUTCKAHTPOIA, HEaHJEPTalblla, KPOMAaHBOHIIA), CIICIIKH WM
U300paKCHHUS KaMEHHBIX OpYIHH TEepPBOOBITHOrO dejaoBeka (KaMHH-YOIIEPH,
pyOmia, ckpeOia), TEOXpOHOJOrHYecKas TabimuIa, KOJUIeKus «DopMbl
COXPAHHOCTH MCKOIIAEMBIX KUBOTHBIX U PACTCHUI».

JlabopaTopHbIe M IpaKTHYeCKHEe PadOThI:

[Tpaktuueckast padora Ne 1. «/M3yueHne UCKOMaeMbIX OCTAaTKOB PacTEHUU U
KUBOTHBIX B KOJUIEKIIHSIX .



Dkckypeusi «DBOJIOIMS OPraHUUECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WA KpAaeBEIUECKHIH My3eii).

Tema 3. Opranu3msl 1 OKpYy:Kamomas cpeaa.

DKOJOTHS KaK HayKa. 3aauu U pa3Aeibl SKOJOTMUA. MeTOIbl 3KOJIOrHYE€CKUX
UCCJIeI0BaHUN. DKOJIIOrMUYECKOEe MUPOBO33PEHUE COBPEMEHHOI0 Yell0OBEKa.

Cpenpl oOuTaHus OpPraHU3MOB. BOJHAs, HAa3€MHO-BO3JYIIIHAs, MMOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (akrtopel. Krnaccupukamuss 3KoI0rMyeckux (PakToOpoB:
abuoTnyeckue, OHOTHUYECKHE | aHTPOMNOreHHbIe. JIeWCTBHE HSKOJIOTHYECKHUX
(haKkTOpPOB Ha OPTaHU3MBI.

AlGuotnueckue (akTophl: CBET, TEMIIEpaTypa, BIakHOCTh. DoTomneprnoansm.
[IpucnocoOneHust OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (haKTOPOB.
bronornueckue puTMBl.

buornueckue (bhaKkTopHI. Bunnl OMOTHYECKUX B3aNMO/JEVCTBUMN
KOHKYPEHITUS, XUIITHIYECTBO, CUMONO03 1 ero (opmel. [lapasutusm, xoomeparus,
MYTyaJIu3M, KOMMEHCaJIM3M (KBapTUPAHCTBO, HAXJICOHHYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HauyeHHe OWMOTHYECKHX B3aMMOJEHCTBUN [UJISl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyysiiui. (OCHOBHbIE TOKa3aTelu
MOMYJISIIIUU. YHUCIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
mMurpauus. J{nHaMrka YucI€HHOCTH MOMYJISIUUN U €€ PEryJIIusl.

JdeMoHcTpanuu:

[Hoptpetsl: A. I'ymbonbar, K. ®@. Pynbe, 3. I'ekkens.

Tabnunpl 1 cxembl: kapta «[Ipupoansie 30HbI 3emun», «Cpenpl 0OUTaHUS
opranu3moB», «®@otonepuoausm», «llonynauuu», «3aKOHOMEPHOCTU PoOCTa
YUCJICHHOCTHY TOMYJISAIUU UHPY30puu-Ty Penbkn», «Ilutesbie menm».

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

Jlabopartopnas pabora Ne 3. «Mopdosiornueckrie 0COOEHHOCTH PacTEeHUN U3
Pa3HBIX MECT OOUTAHUSI».

JlabopartopHast pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIeyca.

[TpakTudeckas padora Ne 2. «[1oaCUET MIOTHOCTH MOMYJIALMI Pa3HBIX BUIOB
pacTEHUI».

Tema 4. Coo01iecTBa 1 IKOJIOTHYECKHE CUCTEMBI.

Coo0miecTBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHMOLIEHO3a: BUIOBaf,
NpOCTPaHCTBEHHAst, Tpoduueckas (mumieBas). Buabl-momuHanThl. CBs3W B
ouoneHo3e.

Dkonorudeckue cuctembl (3kocucTeMbl). [loHATHE 00 »JKOCHCTEME U
ouoreoneHoze. DOYHKIMOHAIbHBIE KOMIOHEHTHI JKOCHUCTEMBI. TMPOAYLICHTHI,



KOHCYMEHTBI, PEIyICHTH. KpyroBOpoT BEIIECTB M MOTOK DHEPTHH B 3KOCHCTEME.
Tpoduueckue (muiieBbie) YPOBHU OSKOCHCTEMBI. [lWilieBbIC IIEMA M CETH.
OCHOBHBIE TIOKA3aTeNM SKOCHUCTEMBI: OMOMacca, NPOAYKIUSA. KOJIOTHYECKUE
MUPAMUIBI. TPOIYKIIMW, YHCICHHOCTH, Ownomaccel. CBOWCTBA 3KOCHCTEM:
YCTOWYHBOCTh, CAaMOpEryJisius, pa3Butue. CyKIeccusl.

[IpupogHbie SKOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCUCTEMa XBOWHOTO
WM IAPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOTEHHBIE  DKOCHCTEMBI.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
bronornyeckoe u X03sIMCTBEHHOE 3HAYCHUE arPOIKOCHCTEM B YPOOIKOCHUCTEM.

buopa3znoobpasue kak ¢akrop ycroitunBocTH dKocucteM. CoxpaHeHue
OMOJI0THYECKOTO0 pazHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprl. JKuBoe BemecTBO u ero ¢yHkiuu. OcobeHHOCTH Onocdepbl Kak
rII00AIbHOM JKOCHCTeMBbl. J[MHaMHueckoe paBHOBeCHE U oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BeliecTB 1 OMOreOXUMHUYECKUE KBl DJIEMEHTOB (yriiepoja,
a30T1a). 30HAIBHOCTH OMOochepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B 6uochepe 3emiu. AHTPOTNIOreHHbIE U3MEHEHHS B Orocdepe.
['oGanbHbIE 3KOIOrMYECKUE TPOOIEMBI.

CocymiecTBoBaHNE MIPUPOIBI U YeIIOBEYECCTRA. CoxpaHeHune
O6ropazHoo0pa3usi Kak OCHOBA yCTOMYMBOCTH Onocdepsl. OCHOBA pallOHATBEHOTO
yOpaBICHUS TPUPOJIHBIMU pecypcaMd M HX HUCIOJNb30BaHue. JlocThxkeHus
OMOJIOTMU U OXpaHa IPUPOIBIL.

JleMoHCTpanum:

IToptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmumpl 1 cxemsbl. «llumeBbie menu», «bUOIEHO3: COCTaB U CTPYKTypa»,
«[Ipupomnpie coobmiecTBa», «llenmn nuTaHus», «IKOJOTHUYECKAS] THUPAMUIA,
«buocdepa u yenopek», «IKOCUCTEMA ITUPOKOJIMCTBEHHOTO Jieca», «IKOCUCTEMA
XBOWHOrO  Jjeca», «buomeHo3 BogoéMa», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBIE  BO3JCWCTBHS Ha MNpUpPOAY», «BaxHeumume HCTOYHUKH
3arpsi3HEHMS BO3MIyXa W TPYHTOBBIX BOA», «[louBa — Ba)KHEHIIasi COCTABIISIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mouB», «llapHuKoBbIH d3DderT», «DakTopbl
PagMOAaKTHUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocdepb»,
«Pactipoctpanenune xu3Hum B Ouocdepe», «O30HOBBIH JKpaH OHOChHEpHI»,
«KpyroBopot yrieposa B 6uochepe», «KpyroBopoT azora B mpupoie».

O0GopynoBaHue: MoJieNb-anmuIuKaus «TUITUYHBIE OMOIIEHO3bI», TepOapHil
«PacturenbHBIe COOOIIEeCTBaY», KOICKIINA «broieHo3», «Bpeaurenn BaKHEHIIMX
CEIIbCKOXO3SIICTBEHHBIX ~ KYJBTYyp», TepOdapuu W KOJUICKIIMM PACTCHUU U
KUBOTHBIX, TIPUHAJICKAIINEC K Pa3HBIM JKOJOTHUYSCKHM TPYyIIaM OJHOTO BHJA,



Kpacnass kuura Poccuiickoit ®enepaiiuu, H300paKCHHUS OXPAHSIEMBIX BHJIOB
pPACTEHUH U )KUBOTHBIX.



INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA [TPOIPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUNA

Cornmacuo ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3yibTaTam
OCBOEHHUSI  OOy4YalolMMHUCA TporpaMMm cpeaHero oOiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM M TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJBbTATBI

B cTpykType JIMYHOCTHBIX pE3ylabTaTOB OCBOEHUS Mpeamera «buomorus»
BBIJICTICHBI CJIEAYIONINE COCTABJISIONIME. OCO3HAHHE OOYYaIOIIMMUCS POCCUMCKON
rpakJaHCKOM MJACHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpPEACIICHUIO, Haduyue MOTUBAIMM K OOy4YeHUI0O  OHOJIOTHH,
I[eJICHANIPABJICHHOE pAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAJAMIUN pa3BUTHA OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JNEATEBHOCTH LIEHHOCTHO-CMBICIIOBBIMHA ~YCTAHOBKAaMH, MPUCYIIUMH CUCTEME
OMOJIOTMYECKOT0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOro  IMPaBOCO3HAHUA,
CITOCOOHOCTH CTaBUTH ICJIU U CTPOUTD KM3HEHHBIC TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS mpenmera «buonorus» mpocturarorcs B
€AMHCTBE Y4YEOHON M BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBHHU C
TPaAUIIMOHHBIMUA POCCUMCKUMH COITMOKYJIBTYPHBIMU, HICTOPUUYECKUMU U JTyXOBHO-
HPaBCTBEHHBIMHU I[ICHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJCHUS W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHMS, CAMOBOCTIIHTAHUS U
CaMOpAa3BUTHS, pPA3BUTUA BHYTPEHHEHW TMO3WLMUU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPYJa M CTApIIEMy MOKOJIEHUIO,
B3aMMHOI'0 YB@KCHHS, OCEPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACJIEIUI0 WU
TpaAUIASIM MHOTOHAIIMOHAIBLHOrO Hapoja Poccuiickon denepanuu, Tpupoae U
OKPY’KaroIlIEen Cpee.

JIngyHOCTHBIE pe3yibTaThl OCBOEHMsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH O0YUYAIOIIUXCSl PYKOBOCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXJCHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PAaCIIMPEHHE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIECCE peaii3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIbHOMN JICSITEIBHOCTH, B TOM YUCJIE B YACTHU:

1) rpa:kaIaHCKOTr0 BOCITUTAHUS

c(hOpMUPOBAHHOCTD TPAKIAHCKOMN MO3UIIMKM 00YUAIOIIETrocs Kak aKTUBHOTO U

OTBETCTBEHHOT'O YJICHA POCCHICKOTO OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, yBaKCHHUE
3aKOHa W MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M TMMO3HABATENbHBIX 3aJlay, BHIIOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OTPENETATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSITH €€;

YMEHHE yYUTHIBATh B CBOMX JEUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMU YOSKICHHUSIMH, KyJbTYPHBIMH IICHHOCTSIMH U
COILIMAJIBHBIM TTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B TMIPOILIECCE COBMECTHOI'O BBIIMOJIHEHUS
y4eOHBIX, TO3HABATEIbHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXXUTEIbHOIO
OTHOIIIGHWS K MHEHHUIO OIMOHEHTOB NpH OOCYXJACHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJICPIKAHUS,;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOM JEATETbHOCTH;

2) NIaTPHOTHYECKOTO0 BOCTIMTAHUS .

chopMUPOBAHHOCTH poccuiickoi IPaKIaHCKOM HUJIEHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHHS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH TeEpe
Ponunon, ropmoctm 3a cBOM Kpad, CBOO PomauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIJIOE U HACTOSIIEe MHOTOHAIMOHAIBLHOT0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIIEHHE K IIPUPOIHOMY HACJICANIO M MTaMSITHUKAM MPUPO/IBI,
NOCTUXKEHUsAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IIE;

CIIOCOOHOCTh OILICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAYCHUS OWOJIOTUM B TO3HAHWU 3aKOHOB
MIPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIEeCTBA,

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)XeHHIO H 3amuTe (OTedecTBa,
OTBETCTBEHHOCTH 3a €ro Cyb0Yy;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS .

OCO3HAHHUE JTYXOBHBIX IICHHOCTEH POCCUICKOT0 HApOa,;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEICHMS,

CIIOCOOHOCTh OIIEHHMBATh CHUTYallMI0O M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B MOCTPOEHHUE YCTOMYMBOTO OYayIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEH CEMEMHOM JKU3HU B COOTBETCTBHUM C
TpaaulsaMu HapoaoB Poccun,

4) 3¢TeTHYECKOT0 BOCTIMTAHHUS :

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOUYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYa, OOLIECTBEHHBIX OTHOIIECHUIH;



OHMMAaHHE YMOIMOHAIEHOTO BO3JCHCTBUS KUBON IPHPOJBI U €€ IIEHHOCTH,

TOTOBHOCTh K CaMOBBIPQ)XCHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSBIIATH KAYECTBA TBOPUYECKOM JIMIHOCTH;

5) ¢u3nyeckoro BocnUTAHUsI, (POPMUPOBAHHS KYJIbTYPbI 310POBbSA M
IMOIMOHAJILHOTO 0JIATOMOJTYYHA:

NOHUMAaHUE W peanu3alus 370pOBOTO U Oe3omacHOro oOpasa >KU3HH
(3mopoBoe  mHTaHWE, COONIOJICHWE THUTHCHWYCCKUX TMPaBUI W HOPM,
cOQTAaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peryasapHas ¢u3ndeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBCHHOI'O M KOMIIETEHTHOI'O OTHOIICHHUSA K
COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IIEHHOCTH TPAaBWI WHIUBUIYATHHOTO ¥  KOJJIEKTUBHOTO
0€301acHOro MOBEICHUS B CUTYAIIUSX, YTPOKAIOIINX 3I0POBBIO M JKU3HH JIFOJICH;

OCO3HAHME TIOCJICJACTBUIA W HENPHUITHS BPEIHBIX MPHUBBIYCK (yIOTpEOIICHUS
QJIKOTOJIsI, HAPKOTHKOB, KypEHHSI);

6) TPy/10BOIr0 BOCHIUTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTePCTBa, TPYAOII00uE,

TOTOBHOCTh K aKTHBHOW JEATEIHHOCTH TEXHOJIOTHMYECKOH M COIMAIBHOM
HAIPABJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIHHO
BBITIOJTHATH TaKyIO JIEATCILHOCTD,

MHTEPEC K Pa3IMYHbIM cdepaM MpodecCHOHATBHONU JACATEIHPHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymel mpodeccndn U pean30BHIBATH
COOCTBEHHBIE KU3HECHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30oBaHUIO M €amMoOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHYECKOT0 BOCITUTAHNS :

AKOJIOTHYECKH I1eJIECO00pa3HOe OTHOIICHHE K MPUPOAE KaK HUCTOYHUKY
KU3HH Ha 3emiie, OCHOBE €€ CYITIECTBOBAHNUS;

MOBBIIICHUE YPOBHS JKOJOTHYCCKOH KYJIBTYphI. TMPUOOpETEHHE OTbITa
IUTAHUPOBAaHUSI TIOCTYIIKOB M OIICHKM WX BO3MOJXHBIX TIOCJICICTBUN ISt
OKPYKaroLIEH CPeIbI;

OCO3HaHHE TII00ATBLHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TMyTed ux
peleHus;

CIIOCOOHOCTh HWCIOJB30BaTh MPHOOpEeTaeMble TMPH HW3YYCHHH OWOJIOTHH
3HaHWSI W YMEHHUS TPU PEHICHUH TPoO0JeM, CBS3aHHBIX C PpalMOHAIBHBIM
IPUPOJIONONB30BaHUEM  (COOJIIOZICHUE  TpaBWi  TOBEJICHUS B IMPHPOJIE,
HampaBICHHBIX Ha COXPAaHCHHE DPABHOBECHS B OKOCHUCTEMax, OXpaHy BHJIOB,
9KOCHUCTEM, OHOC(hEpHI);



AKTUBHOE  HENPUATHE JICUCTBUM, MPUHOCSIIIMX BpPEd  OKPYKarollei
MPUPOJIHON cpejie, YMEHHE IPOTHO3UPOBATh HEOJAroMpHATHBIC DKOJIOTHUECKHUE
MOCJICACTBUSA NPEANPUHUMAECMBIX JEUCTBUNA U MPEIOTBPAILIATh UX;

HaJIMYHUE€ PA3BUTOrO IKOJOTMYECKOTO MBIIIJIEHHUS, SKOJIOTHYECKOW KYJIbTYPHI,
OIBITa eATEeIbHOCTH DKOJIOTHYECKOH HaIMpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B II03HABATEJIbHOW, KOMMYHHKATHBHOW M COLUAIBHOU
MPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MIPAKTHUYECKOU AEATEILHOCTH SKOJOTHYECKON
HaIpaBJIEHHOCTH,

8) HeHHOCTH HAYYHOTO TIO3HAHUSI

c(hOpMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NPAKTUKH, OCHOBAHHOTO Ha JIAJIOTE
KYJBTYpP, CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW M YHWUTATEIBCKOM KYJIBTYPhl KakK CpeACTBa
B3aUMOJICHCTBUS MEXKIY JIFOJbMH U MMO3HAHUSI MUPA,;

NOHWMaHue crnenupukr OWONOTMM KaK HayKd, OCO3HAaHUA €€ poilu B
GbopMHUpPOBaHUN PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IE€JIOCTHOTO
npeACTaBlIeHUs] 00 OKpYKalollleM MHpPE KaK O €AMHCTBE IPUPOJIbI, YeIOBEKa U
ofIiecTBa, B TO3HAaHWM IIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH IpodiIeM
COXpPAaHEHHUS TPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHHU JUIsi COBPEMEHHOMN ITMBWJIM3AIIUU:
obOecricueHrs: HOBOTO YPOBHSI Pa3BUTHUSI MEIUIIMHBI, CO3JIaHHE IEPCIIEKTUBHBIX
OMOTEXHOJOTHM, CIHOCOOHBIX  pelaTh pPecypcHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEYECTBA, MOUCKAa MyTEeH BhIXOJIa U3 TJI00ATBHBIX SKOJOTHUYECKUX MPOOJIeM U
o0ecrieueHusi  mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPHUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaH/IAPTOB
JKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUU OHOJOTMUYECKUX 3HAHUM B IENIX
MOBBIIICHUST OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW TI'paMOTHOCTH, Kak
COCTaBHOW 4acTH (YHKIIMOHAIBHON T'PaMOTHOCTH oOydaromuxcs, GpopmupyeMon
IPU U3y4YEHUU OMOJIOTHUH;

MMOHUMAHHUE CYIIHOCTH METOAOB MO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTHM UCIIOJb30BaTh IIOJIydaeMble 3HAHUS [JIs aHaldu3a U
0OBSICHEHHUS SBJICHUN OKPYXKAIOIIETO MUpa M MPOUCXOASIINX B HEM H3MEHEHUH,
yMEHHE JeJaTh OOOCHOBAHHBIC 3aKIIOUYCHHWS Ha OCHOBE HAy4YHBIX (DAaKTOB U
VMMEIOIINUXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB,;

CIIOCOOHOCTh CAMOCTOSITEIILHO MCIIOJIb30BaTh OHMOJIOTMYECKHUE 3HAHMUSA IS
penieHus mpoOeM B peadbHbIX )KH3HCHHBIX CUTYaIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOW JE€SATEIIbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO U UCCIIEOBATEIBCKYIO IESITEIbHOCTh UHINBUAYAIBHO U B TPYIIIIE;



T'OTOBHOCTD 151 CIIOCOOHOCTh K HCTIPCPBIBHOMY O6paSOBaHI/IIO u
CaMOO6pa3OBaHI/IIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUW 1O OMOJIOTHH B
COOTBCTCTBUHU C ) KU3HCHHBIMUA HOTp€6HOCT$IMI/I.

METANPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yibTaThl OCBOCHHS yueOHOro mnpeamera «buosorus»
BKJIIOYAIOT. 3HAYuMble M1 (OPMUPOBAHMS MHUPOBO33PEHHUS OOYYAOUTUXCS
MEKIUCIUIUTMHAPHBIE (MEXKIIpeIMETHbIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAOIIKe
IIEJJOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHeUu(PUKYy METOJI0OB ITO3HAHUS,
UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, DHEPIHsl, SBJICHHE, IMPOIECC,
cHUCTeMa, Hay4HbIH (paKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIeJIOBaHNEe,  HAONIOJEHHE,  HW3MEPEHHE,  OKCIEPUMEHT W APYTHUX),
yHUBEpCallbHbIe Yy4ycOHbIe JelcTBHS (IIO3HABATEIbHbIC, KOMMYHHUKATHBHbIE,
pETYJISITUBHEIE), o0ecreunBaroue (dbopmupoBaHue (yHKUMOHAIBHOU
IPAMOTHOCTH Y  COIMAJIBHOM KOMIIETCHIIMM OOYydYarouIuxcsi, CHOCOOHOCTh
o0yJarommxcs HCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTMHAPHBIE,
MHUPOBO33PEHYCCKUE 3HAHWS W  YHUBEpPCAIbHBIC YYE€OHBIE JICUCTBUS B
IIO3HABATENBHON U COLMAJILHOM MPAKTHUKE.

MeranpeaMeTHbie pe3yJbTaTbl OCBOCHHS IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPAXKATh:

OBaagenue YHUBeEpPCAIbHBIMH yueOHbIMH NMO3HABATEJIbHBIMH
JIeiCTBUSIMU .

1) 6a30BbI€e JIOTHYECKHE IHCTBHA:

CaMOCTOSITEILHO  (OPMYJIMpPOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananm3a, CMHTE3a, CpaBHEHUS, KiIacCU(pUKALIUN, 0000IIEHNUs), PACKPhIBATh CMBICI
OHMOJIOTMYECKHX TMOHATHH (BBIAEIATh MX XapaKTepHbIE IMPU3HAKH, YCTaHABIUBATH
CBSI3M C JPYTUMU TTOHSTHSIMH);

OMpEeNeNATh IeNu JCATEIbHOCTH, 3ajlaBasi MapamMeTpbl W KPUTEPUU HX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ACATEILHOCTH C TOCTABJICHHBIMHU IICIISIMU;

UCITOJIH30BaTh OMOJIOTMYECKUE MOHATHUS JIl OOBSICHEHUS (PAaKTOB M SBJICHUM
YKUBOW MPUPO/IBI;

CTPOUTH JIOTMYECKHE pacCyacHHus (MHIYKTHBHBIC, JCAYKTHUBHBIC, IIO
AHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B paccMaTpHBaEMbIX
SBJICHUAX, (DOPMYJIMPOBATH BHIBOBI M 3aKTFOUCHUS,

MPUMEHSITh CXEMHO-MOJICBHBIC CpencTBa JUTSI peICTaBICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaK)KE  TPOTHUBOPEUMH  Pa3HOrO  poJia,  BBISBICHHBIX B Pa3lUYHBIX
MH(POPMAILIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IUIAH pelIeHUs MpOoOJIeMbl ¢ YYETOM aHaIM3a MMEIOLIUXCS
MaTepUANbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B ICITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3yIhTATOB
LeJIIM, OLICHUBATh PUCKU MOCJIEICTBUN AATEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBHUAX  PEaJbHOIO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOCHCTBHS;

pa3BUBATh KPEaTUBHOE MBINIJICHHUE MTPH PEHICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4e€OHO-UCCIIeI0BATEIbCKON U MPOEKTHON JESTEIbHOCTH,
HaBbIKAMU  pa3pelieHuss npodsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB ITO3HAHUS;

UCTOIBb30BaTh PAa3JIMYHbIE BHUABI JEATENBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHWS, €ro WHTEPIpEeTalnH, MPEoOpPa3OBaAHUIO M TPUMEHEHHUI0 B Y4eOHBIX
CUTyalUsiX, B TOM YHUCIIE IPU CO3JaHUM YUEOHBIX U COLMAIBHBIX TPOEKTOB,;

(opMHUpOBaTh HAYYHBIA THUI MBIIUICHUS, BIaJIeTh HAYYHONU TEPMUHOJIOTHUEH,
KITIIOYEBBIMU TOHITHSIMH U METOJIaMHU,

CTaBUTh W (opMynupoBaThb COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOMN
JESITEIbHOCTH U )KMU3HEHHBIX CUTYalUsIX;

BBISIBJISITH TIPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJlM3UpoOBaTh 3ajauy,
BBIIBUTATh TUMOTE3y €€ pEelIeHHs, HAXOAWTb apryMeHThl Ui JOKa3aTelbCTBa
CBOMX yTBEPKICHUH, 3a7aBaTh MapaMETPhl U KPUTEPUHU PEIICHUS,

aHaJIM3MpOBaTh IOJYYEHHbIE B XOJI€ PELICHUS 3aJauyd  pe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHTYAIIHsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LIEICHAIIPABIEHHbBIN MOUCK IEPEHOCAa CPEACTB U CHOCOOOB
NENCTBUS B MPOGECCHOHANBHYIO CPEey;

yMETb TMEPEHOCUTh 3HAHUS B TMO3HABATEIBbHYIO M TPAKTHUECKYIO 00IacTu
KU3HEAESITENbHOCTH,;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX IMPEAMETHBIX 00J1acTel;

BBIIBUTaTh HOBBIE WJIEH, MpeAsiaraTb OPUTHHAIBHBIE MOAXOAbI U PELICHHUS,
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pa6oTa ¢ mHpopManueii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIUH (TEKCTE YIeOHOTO
nocoOus, HAy4YHO-TIONMYJISAPHOM JIUTEpaType, OHOJOTMYECKUX CIOBapAX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHaIM3UpPOBATH



WH(POPMAIIUIO PA3IMYHBIX BUOB U (OPM IPEICTABICHUS, KPUTUICCKU OICHUBATH
e€ I0CTOBEPHOCTh U HEIIPOTHUBOPEYNBOCTD;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSTh PA3TMYHBIE METOJBI MPU TOUCKE U
otOope Ouonorndeckod MHMOpMalKU, HEOOXOAUMOM NI BBINOTHEHUS YYEOHBIX
3ajad;

NpUOOPETaTh OIBIT MCIOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHM, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3TMYHBIX
TTOMICKOBBIX CHUCTEM;

CaMOCTOSATEILHO  BBIOMpATh  ONTUMAIBHYIO  (GOpMY  IPEACTABIICHUS
ounosornveckor uHMGOpMaIuu (cxeMbl, rpaduKu, AUArPaMMbl, TaOJIHUIbI, PUCYHKH
" JIpYTOE);

UCTIONh30BaTh HAYUYHBIA S3BIK B KadecTBe CcpeAcTBa mpu paboTe ¢
Ouonornyeckod HHPOpMALMEH. TMPUMEHATh XUMHYECKHE, (QU3NYECKHe U
MaTeMaTUYEeCKUe 3HAKW W CUMBOJBI, (POpMysbl, abOpeBHaTypy, HOMEHKIATYpY,
UCTOJBb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEACTBA
HATJISATHOCTH;

BJaJIeTh ~ HABBIKAMM  pPACIO3HaBaHUS M 3allUTBl  HWH(OpManuwy,
uHGOPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

Ogy1ajieHNe YHMBEPCAJbLHBIMH KOMMYHHKATUBHBIMHU 1€HCTBUAMM:

1) odmeHue:

OCYHIECTBIISITh KOMMYHHUKAIIMH BO BceX cepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JHAJIOre WM JAMCKYCCHH IO CYIIECTBY OOCYyKaaeMoi Tembl (yMEHHE 3a1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHUTEIHHO BBITIOJHEHUS MpeiaraeMoi
3aJ1ay, YYUTBIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIMN JIPYTrUX YYaCTHUKOB
JIMAJIoTa WK JUCKYCCHUH);

pacmo3HaBaTh HeBepOabHBIE CpEACTBA OOIICHMS, TOHMMATh 3HAUYCHUE
COIMATIbHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIuH,
YMETh CMATYATh KOH(JIMKTBI U BECTH IIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOaMH OOIIEHUS U B3aMMOJICHCTBUS, TTOHUMATh
HAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOSCETHHUKY
U B KOPPEKTHOU (popMe popMyaupoBaTh CBOM BO3PAKEHHUS,;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOK TOUKY 3PEHHUSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1esITeJIbHOCTD!

MOHUMATh M HCIIOH30BaTh MPEUMYINECTBA KOMAaHIHONW M WHIWBHUIYaIbHOM
paboThI IPH PEIICHUH OMOJIOTMYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOUMOCTD
MpPUMEHEHUS TPYIOBBIX (HOPM B3aMMOJICHCTBUSA NP PEIICHUN yueOHOM 3a1a4H;

BBIOWPATh TEMATHKy M METOJBl COBMECTHBIX JEUCTBHH C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YieHa KOJUICKTHBA,



OPUHUMATh  IIeJIM  COBMECTHOW  JEATENbHOCTH, OpPraHU30BbIBaTh U
KOOPJMHUPOBATh ACHCTBUS MO €€ JOCTHUKEHHUIO. COCTaBISATh IUJIAH JEHCTBUH,
pacrnpenensiTe pojid ¢ y4€TOM MHEHHH y4YaCTHUKOB, OOCYXIaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAaueCTBO CBOEro BKJAJa M KaXJIOr0 yYaCTHHKA KOMaH/bl B
o0ImIMii pe3ysIbTaT o Pa3pabOTaHHBIM KPUTEPHSIM;

npeajgaraTb HOBBIE IPOEKTHI, OLEHMBATh MWJEU C IO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TMO3UTUBHOE CTPATETHYECKOE IMOBEJCHUE B Pa3IUYHbIX
CUTYaLUsIX, IPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh HHUIIUATHUBHBIM.

OByajieHNe YHMBEPCAIbHBIMH PeryJsiITUBHBIMM 1€iCTBUSIMMU

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHMS JUIsl BBISIBICHUS NpoOJieM U UX
pEIIeHHsI B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKHX 3HAHHWM IIeJIeBble M CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBUAX M MOCTYIKAaxX MO OTHOIIEHUIO K >KUBOW HPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYIKAIOIIHX;

CaMOCTOSITEJIBHO OCYILECTBIIATh IO3HABATEIBHYIO JIESTEIBHOCTD, BBISIBISATH
npoOJIeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJ]la4yu B 00pa3oBaTEIbHON
NEeSATENbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOATENFHO COCTABJIATh IUJIaH pEIIeHHs MpoOJeMbl C  y4ETOM
UMCIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUYTCHUH,

J1aBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacIMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIUYHBIX MPEANOYTeHUIH;

JieNaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a peuIeHue;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT,;

croco0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO HIUPOKOW HJPYAUIMU B
pa3HbIX 00JIACTAX 3HAHWUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiM, BHOCUTb KOPPEKTHUBBI B AESATEIHHOCTD,
OILICHMBATh COOTBETCTBHUE PE3YJIbTATOB IENISIM,

BJa/JeTh HABbIKAMU  TIO3HABaTEeNIbHOM  pedrexkcun Kak  OCO3HaHUSA
COBEpIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX MPOLECCOB, HX PE3YJIbTATOB U
OCHOBAaHHM, UCIOJIb30BaTh MPUEMBI PEQIEKCUU NJIsi OLIEHKH CUTYalluH, BbIOOpa
BEPHOI'0 pELICHUS;

YMETh OLEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO HX
CHU)KEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTBl [JPYrMX IIpU aHaJM3€ pPE3yJbTAaTOB
NEeATEIIbHOCTH;

3) mpunsiTHE CedsI M IPYTUX:

OPUHUMATh Ce0sl, IOHUMAasl CBOU HEJOCTATKU U JIOCTOMHCTBA,

IPUHUMATh MOTHMBBI M apryMEHTBl JPYTMX NPU AaHaIU3€ pPE3YJbTATOB
NEeATEIIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIMOKHU,

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYrOoro 4eJ0BeKa.

NPEJMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbrarbl ocBoeHUs mporpammbl COO mno Ouonoruud Ha
0a30BOM ypOBHE BKIIIOHAIOT crieruduyueckue A yueOHoro npenamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JICUCTBHM MO0 OCBOCHHIO, MHTEPIPETAIUU U
npeoOpa30BaHUIO 3HAHWUM, BUIBI JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO 3HAHMS U
NPUMEHEHUIO 3HAHWM B PAa3WYHBIX y4E€OHBIX CUTYyallUsX, a TaKkKe B pPealbHBIX
KU3HEHHBIX CHUTYallMsX, CBSI3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbie
pe3yIbTaThI MPEACTABIICHBI IO TO1aM O0yYCHHS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHOro mpeamera «buomorus» ¢ 10
Kjacce NOJKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCThH 3HAHUNU O MECTE U POJU OUOJIOTHMU B CUCTEME HAYYHOTO
3HAaHUSl E€CTECTBEHHbIX HayK, B (OPMHpPOBaAHHHM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUPa W HAy4YHOTO MHMPOBO33PEHHs, O BKJIAAE POCCUHCKUX M
3apyO€KHBIX yYEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIMOHAIBHOU
TPAaMOTHOCTH Y€JIOBEKA JJIsl PEILICHUS AKU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBaTh COJEpKAHHE OMOJIOTMYECKMX TEPMHHOB U TOHSTHIA:
KW3Hb, KJIETKa, OpraHu3M, Meraboau3M (OOMEH BEIICCTB M IIPEBpAIlCHHE
DHEPTUM), ToMeocTas (caMoperyJisius), YpOBHEBas OPraHU3aIUs KHUBBIX CHCTEM,
CaMOBOCIIpOU3Be/ICHNE (PETIPOAYKIHSI), HACIEICTBEHHOCTh, U3MEHYHBOCTb, POCT U
pa3BUTHE;

YMEHUE H3Jlarath OHWOJIOTMYEeCKHEe TeopuH (KJIETOYHasi, XPOMOCOMHa,
MyTallMOHHAsl, LEHTpPaJbHAs JOrMa MOJIEKYJApHOH Owuosiornu), 3akonsl (I
Mengens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 HMEHTpax MHOrooOpasus u
NPOUCXOXKICHUST KyJIbTypHBIX pacTeHuii H. V. BaBuiosa), onpenensaTe TpaHUIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BIIaJIETh METOJJaMU HAYYHOTO IMO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U
ONMCAaHUE KUBBIX CHCTEM, IPOLIECCOB U SBJICHHM, OpPraHU3alus U IMPOBEIACHUE
OMOJOrMYECKOr0  3KCIEPUMEHTA,  BBIABMKEHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOITYUYEHHBIX



pE3yJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHM, TEOpPU U 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIbI HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHUE BBIACIATh CYLUIECTBEHHBIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
AYKapHuoT, OJHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpAEHUs] SHEPIUU B KIIETKe, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO3a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXEHHUS, HWHIUBHUAYAJIbHOTO Pa3BUTUS  OpraHU3Ma
(onTOrenes);

yMEHHE MPUMEHSATh MOJyYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUU, JJISl NMPUHATUSA NPAKTUYECKUX PELICHUM B MOBCEIHEBHOU
KHU3HU C LEeNpl0 obOecriedeHus Oe30MacHOCTH CBOETO 3J0POBbs M 37A0POBbS
OKPYXAaIOILUX JII0JIeH, COOI0IeHHSI HOPM T'PaMOTHOI'O TTOBEICHUS B OKpY Karolen
OPUPOAHON cpene, MOHMMaHUE HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHKEHUN
COBPEMEHHOMU ouonoruu u OMOTEXHOJIOTUH TUTSI paloHaIbHOTO
IPUPOAOIIOIb30BAHUS;

YMEHUE pelaTh JJIEMEHTApHbIE TIE€HETUYECKHME 3aJayd Ha MOHO- U
TUTHOPUAHOE CKpEIIMBaHUE, CIEIUICHHOE Haclel0BaHue, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKPEIIMBAHMS JUIS TPEICKa3aHus HAclIeIOBAaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JIa0OpAaTOPHbIE M MpakTUYECKHe paldoThl, COOIIOIATh
npaBuia mpu padorte ¢ ydeOHBIM U JJaOOpaTOPHBIM 000pPYI0BaHUEM,

yMEHHE KPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJOTMYECKOTO COJAEPKAHMSI, BKIIOYAIONIYIO IICEBIOHAYYHBIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelICTBa MacCOBOM MH(OpMAIUK, HAYYHO-TIOMYJISPHBIC
MaTepHualbl), STHUYECKUE AaCIEKThl COBPEMEHHBIX HCCJCIOBAaHUNH B OHOJIOTHH,
MeIUILIMHEe, OMOTEXHOJIOTHH;

YMEHHE CO03[aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUIHBIN arnmapaT OHOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOEHUs yueOHOTro mpeamera «buosorus» ¢ 11
Kjlacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUWA O MECTE U POJIM OUOJIOTUU B CHCTEME HAYYHOTO
3HaHMSI ECTECTBEHHBIX HayK, B (HOPMHpPOBAHHHU COBPEMEHHON €CTECTBEHHO-
HAyYHOM KapTHHBI MHpa M HAYYHOTO MHMPOBO33PEHHMs, O BKJIAJAE POCCHMCKUX HU
3apyO€KHbIX Y4YEHBIX-OMOJIIOTOB B pa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTHU YeJIOBEKa JJIsl pElIeHUs KU3HEHHbIX 3a/1a4;

YMEHHE PaCKphIBAaTh COJEpP)KaHHE OHOJIOTMYECKHMX TEPMHUHOB U TOHSTHIL:
BUJI, TIOMYJISALNS, TeHOMOH I, 3BOIIOIMS, JABIKYIIHE CHIBI ((DaKTOPHI) IBOJIOINH,
IPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa3oBaHUE, SKOJIOTHYECKUE (PaKTOPBHI,



OKOCUCTEMA,  MPOIYIEHThI, KOHCYMEHTBI,  PEOYLEHThI, [EMH IHTaHHUS,
IKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

yMEHHE Wu3jaraTh OWOJOTHYECKHe Teopuu (IBOJIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHUs OJBOJIOIHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apogpiieBoro cxoacrea K. M. bapa, uepenoBaHus TIIaBHBIX HAIPaBICHUA U
nyteit spomonuu A. H. CeseprioBa, yuenus o ouochepe B. . BepHauckoro),
OTIpEENSITh TPAHUIIBI KX TPUMEHUMOCTH K KUBBIM CHCTEMaM,

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIOACHHUE U
OTMCAaHUE >KUBBIX CHCTEM, TPOIIECCOB W SIBICHUN, OpPTaHU3allMs U TPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIABMIKEHHWE  THUIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEXy HCCICyEeMbIMH BEIUYMHAMHU, OOBSICHEHHE IOTYYEHHBIX
pE3yNbTaTOB, WCITOJIB30BAHHBIX HAyYHBIX IOHITHH, TEOpPHA W 3aKOHOB, YMCHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB,;

YMEHHE BBIICTATh CYIIECTBEHHBIC MPU3HAKK CTPOCHUS OHOJIOTHYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSIHN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB. HACJIEICTBEHHOU
U3MEHUYMUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30oBaHUs, MPHUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBHUS DKOJOTHYECKHX (PAKTOpPOB HA OPraHuU3Mbl, IEpeHoca
BEIIECTB M TIOTOKA HDHEPTUM B DKOCHUCTEMAaxX, AHTPONOTECHHBIX HW3MEHEHWH B
AKOCHCTEMax CBOEM MECTHOCTU, KPYroBOPOTa BEIIECTB U OMOT€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHE MPUMEHSATh TMOJyYCHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJIOTUYECKHX
IIPOLIECCOB M SIBJICHHUM, JUIS NPUHATHSA NMPAKTUYECKUX PEIIEHUN B IOBCEIHEBHOMU
KU3HU C LEeNbl0 o0ecreyeHus Oe30MacHOCTH CBOETO 3J0POBbS M 3JI0POBbS
OKPYXKAIOIUX JII0JIeH, COOJII0IEHUSI HOPM T'PaMOTHOT'O TIOBEICHUS B OKpY XKaromen
IPUPOAHONM cpene, MOHMMaHWE HEOOXOJMMOCTH WCIOJIb30BAHUS JIOCTHIKEHUN
COBPEMEHHOW OMOJIOTUU ISl PALIMOHAIIBHOTO MPUPOIOTIOIH30BaAHMUS;

YMEHHUE peulaTh dJeMEHTapHble OMOJOTMYECKHUE 3a/layd, COCTaBISATH CXEMBbI
HepEeHOCa BEIIECCTB M YHEPTHU B IKOCUCTeMaXx (IICH MUTAHNUSA);

YMEHHUE BBITIOIHATh JIA0OPATOPHBIE W TPaKTUYECKHe pPadOThI, COOIIOIATH
npaBuia mpu padbote ¢ yueOHBIM U JIa0OpaTOPHBIM 000pPYOBAHUEM,

yMEHHE KpPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATh HHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMs, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHKOB (CpeacTBa MacCOBOW MH(GOPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTtepuaibl),  pacCMaTpWBaTh  TJIOOANBHBIE  SKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 11O OTHOLIEHUIO K HUM COOCTBEHHYIO MMO3UIIHIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000mast Onosornueckyro MHGOPMAIMIO U3 HECKOJbKHX HMCTOYHUKOB, TPAMOTHO
UCIIOJTb30BaTh MOHATHIHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4vecTBO 4acoB JIeKTPOHHbIE
HaumenoBanue pa3aejoB U TeM nudposBbie
Ne ni/m P Kontponbnbie | IIpakTHueckue (uncpp )
NMPOrpamMmblI Bceero odpa3oBaTejibHbIE
padoThI padoThbI
pecypcsl
bub6munoreka LIOK
1 brosorus kax Hayka 2 0 05 https://m.edsoo.ru/7f41¢c292
bu6mmoreka [IOK
2 JKuBble crCTeMBI U UX OpTaHU3aIUs 1 0 0 httos://m.edsoo.ru/7f41c292
. bubnuorexa [IOK
3 XUMUYECKHI COCTaB U CTPOCHUE KIIETKU 8 0 1 httos://m.edsoo.ru/7f41c292
bu6mmnorexa [IOK
4 KusneneaTeabHOCTD KIETKH 6 0 0 httos://m.edsoo.ru/7f41c292
5 Pa3zMHoxeHMEe 1 HHAUBUIYaTbHOE Pa3BUTHE 5 0 1 bubnmoreka [IOK
OpraHNU3MOB https://m.edso00.ru/7f41c292
5 HaciaencTBeHHOCTH U HI3BMEHUHUBOCTH 8 0 15 but6mmoreka [IOK
OpraHu3MOB ' https://m.eds00.ru/7f41c292
7 Cenexkuusi oprann3MoB. OCHOBBI 3 0 0 bubmunorexa LIOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bubnunoreka LIOK
8 Peseproe Bpems ! 0 0 https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4



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

11 KIIACC

KoaunvecTBo yacoB JIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbIie
Ne n/m P Konrpoibubie | IIpakTHyeckue (ncpp )
NMPoOrpamMMbl Bcero odpa3oBaTejibHbIE
padoThbI padoTbI
pecypchl
bu6mmoreka [IOK
. IBOTIOUHOHKAs GHOTOTHS o 0 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 0 05 bubnnoreka [IOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnmoreka [IOK
3 OprauH3Mbl # OKpykaiolas cpesa ° 0 1 https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
4 Coo011ecTBa 1 9KOJIOTHUECKHE CUCTEMBI 9 0 0 httos://m.edsoo.ru/7fALecTA
bubnuorexa [IOK
> Peseparioe Bpens 2 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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




MHNOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Kosun4vecTBO 4acoB JIeKTPOHHbIE
uudpoBbie
Nen/m | Tema ypoka Kontpoabubie | IlpakTnyeckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
bu6nunoreka [IOK
1 Bbuonorus B cucteme Hayk 1 0 0 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
. bu6mmoreka [IOK
2 Mertoap! TO3HAHUSI )KUBOU MTPUPOIBI. 1 0 0 httos://m.eds0o.ru/863e6122
buonornueckue cuctemMpl, IPOLIECCH U UX bu6mmoreka [IOK
3 1 0 0
U3y4eHUe https://m.eds00.ru/863e6564
4 XHUMHYECKUN COCTaB KJIETKU. Boma u 1 1 0 bubmuorexa [IOK
MuHepanbHble cond. KonTponbHas padoTa https://m.edso00.ru/863e674e
bubmunoreka [JOK
5 benku. CocTaB u cTpoeHne OEJIKOB 1 0 0 httos://m.edsoo. /86366072
depMeHThl — OHOJIOTHYECKHE
KaTtanm3aTopsl. JlaboparopHas padora
6 «M3ydyeHne KaTaTUTHYECKON aKTUBHOCTH 1 0 0.5 bubmmorexa LIOK
Y ' https://m.eds00.ru/863e6b72
(bepmenToB (Ha MpUMEpe aMUIIA3bl WK
KaTayasbl)»
bu6mmoreka [IOK
7 Y I 1 0 0
TIICBOABL. JIHITHART https://m.eds00.ru/863e6870
bu6mmoreka [IOK
H . ATO 1
8 YIIICHHOBRIC KHCIOTET 0 0 https://m.edso0.ru/863e6d5c
9 HcTtopus 1 MeToIbl U3yUEHUS KIIETKU. 1 0 0 bubmmorexa LOK

https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Knerounas TCOPUA

10 KieTka kak menocTHas )KuBasi CUCTEMA 0
CrtpoeHune 3yKapuOTHYECKOH KIIETKH.
JIaGopatopHas pabora «/3yueHue cTpoeHus bubnuorexa LIOK
11 KJICTOK PacCTEHUH, )KUBOTHBIX, IPUOOB U 0.5 https://m.edso00.ru/863e6ff0
OakTepuil oI MUKPOCKOIIOM Ha TOTOBBIX https://m.eds00.ru/863e716¢
MUKpOTIperapaTax u ux OlMACAHUE»
bubnmnoreka [IOK
12 OOMeH BemecTB WIH MeTaboIn3M 0 httos://m.edsoo.ru/863e766¢
bu6moreka [IOK
13 Potocunres. XemocHnTes 0 https://m.edso0.ru/863e7c98
. bu6mmoreka [IOK
14 DHepreTHIeCkHii oOMeH 0 https://m.edso00.ru/863e7aae
15 JKu3HeHHBIN HUKI KIETKU. JleieHne KIeTKu. 0 bu6mmoreka [IOK
Muros. https://m.edso00.ru/863e7dc4
16 buocunres 6enka. Peakuust MmaTpuuHOTO 0 bu6mmoreka [IOK
CUHTE3a https://m.edso00.ru/863e796e
bubmuorexa [IOK
17 Tpascasuus — Guocknres benka 0 https://m.edso00.ru/863e796e
bu6mmoreka [IOK
18 Hexnetounsie (hopMbl )KU3HU — BUPYChI 0 httos://m.eds0o.ru/863e7540
bubmunorexa LIOK
19 @OpMBI pa3sMHOKEHHUS! OPraHU3MOB 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
20 Meii 0
eHos https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 0 bu6muoreka [IOK

Onuton0TBOpEHHUE.

https://m.edso00.ru/863e81b6



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

bu6mmoreka [IOK

22 NunuBunyanpHOE pa3BUTHE OPTraHU3MOB 0 httos://m.eds0o.ru/863e8436
23 I'eHeTrika — Hayka 0 HACIEICTBEHHOCTH U 0 bu6muoreka [IOK
U3MEHUYHUBOCTH https://m.eds00.ru/863e862
24 3aKOHOMEPHOCTHU HACJEAOBAHUS IPU3HAKOB. 0 bubmmoreka [IOK
MoHoruOpuaHOe CKpeIBaHNUE https://m.edso00.ru/863e8878
25 JurnOpunHoe CKpeuBanue. 3aKoH 0 bubnuorexa LIOK
HE3aBUCHUMOI'0 HACJIEA0BAaHUS IPU3HAKOB https://m.edso0.ru/863e89a4
26 CuermuieHHOE Hace0BaHUE TIPU3HAKOB. 0 bubnnorexa LIOK
https://m.eds00.ru/863e8c60
I'enetuka nmona. HacnemoBanue mpu3HaKoB, bubnunorexa LIOK
27 0
CUEIUICHHBIX C MOJIOM https://m.eds00.ru/863e8c60
N3menunBocTh. HenacnencTenHas
M3MEeHYUBOCTh. JIabopaTopHas paboTa .
28 N3yuenne monupukamoHHON 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e8efe
W3MEHYUBOCTH, TOCTPOCHUE BAPHAIIMOHHOTO
psila ¥ BapuallMOHHOW KPUBOW»
bubmuorexa [IOK
29 HacnencrBenHass "3aMEHUYHUBOCTb. 0 httns://m.edsoo.ru/863e8efe
bu6mmoreka [IOK
30 Perteritia wenosexa 0 https://m.eds00.ru/863e8d78
PezepBHblit ypok. O0o01IeHNE IO TEMe
31 «HacnencrBeHHOCTS U U3MEHUYHUBOCTH 0
oprann3moB». KoHTposibHas pabota
bu6mmoreka [IOK
32 (Cenexums Kak Hayka i mpouece 0 https://m.eds00.ru/863e9214
33 Metobl U JOCTUKEHUS CENEKIIUU PACTEHUN 0 bu6mmoreka [IOK

H ) KNBOTHBIX

https://m.edsoo0.ru/863e9214



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

34

buorexHomorusa xak OTpaciib IIPOU3BOACTBA

bu6mmoreka [IOK
https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

34

1.5



https://m.edsoo.ru/863e9336

11 KIIACC

KoaunvecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrpoabubie | Ilpakruyeckue tupposhbie
Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
. bubmuorexa [JOK
1 OBOMOIH M METOAEL €8 H3Y4eHHS 1 0 0 https://m.edso0.ru/863ea20e
5 HcTopus pa3BuTHs npeacTaBieHu 00 1 0 0 bub6nuoreka [IOK
9BOJIIOLIUU https://m.eds00.ru/863e9570
bu6mmoreka [IOK
3 MuxkposBomtonusa. KontponbHas pabota 1 1 0 httos://m.edsoo.ru/863e9c1e
[Momynsiust Kak 3JIeMeHTapHast eAUHUIA
4 BUJA ¥ BorornK. Jlaboparopnas pabora Ne 1 0 05 bubnuotexa [JOK
1 «CpaBHeHue BUIOB IO https://m.eds00.ru/863e99c6
MOp(}oIOrHUecKOMy KpUTEPHUIO»
5 JIBroKyIIHe CHITBI (3IIeMeHTapHbIE (PaKTOPHI) 1 0 0 bu6mmoreka [IOK
3BOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnmnoreka HIOK
6 EcrectBenHbIit 0TOOp U €ro hopMBI 1 0 0 https://m.e dsog)_.[ru 1863e9ed0
Pe3ynbTaThl 3BOMIOINH:
MPUCIIOCOO0IEHHOCTh OPIaHU3MOB U
7 BHU000pa3oBanue. JlabopaTtopHas pabora Ne 1 0 05 bubnmoreka [IOK
2 «OnucaHue NpucrnocoOJIeHHOCTH https://m.edsoo.ru/863e9fde
opranusma u €€ OTHOCUTEIILHOTO
Xapakrepa»
8 Hanpagnenus u myTu MaKpo3BOJIIOLIMH 1 0 0 brbmiorexa LIOK

https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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9 HeobpatumocTs 3BOMIONINN 0
10 WcTopus sxu3HM Ha 3emiie U METOAbI €€ 0
W3YYCHUS
bubnmnoreka [IOK
11 r 0
UIIOTE3bI TPOUCXOKICHUS KUZHU Ha 3emiie httos://m.edsoo.ru/863ea5a6
12 PazButne xu3HM Ha 3eMie 1o IpaM 1 0 bubnmoreka [IOK
nepuogam https://m.edso0.ru/863eabbe
OCHOBHBIE 3TaIlbl BOIIOIUN PACTUTEIHLHOTO
U 5)KUBOTHOTO Mupa. [lpakTuueckas padora bubnuoreka [IOK
13 0.5
Ne 1 «MI3yuenne nckomaeMbIx OCTaTKOB https://m.edsoo.ru/863ea8bc
PaCTCHHIA U KUBOTHBIX B KOJIICKIIASIX»
14 CoBpeMeHHasl cucTeMa OpraHu4ecKOro MUpa 0 bubmmorexa [JOK
P P P https://m.edsoo.ru/863ea48e
bubmuorexa [IOK
15 C) eJioBe eHe 0
BOTIOIMA HesoBeKa (anTponorenes) https://m.edsoo.ru/863eac2c
bubmuoreka [IOK
16 0
JIBmxyue cuibl (pakTopbl) aHTPONIOTeHE3a httos://m.edsoo.ru/863ead4d
17 OCHOBHBIE CTaIUM 3BOJIOLINH YEIOBEKA 0
YenoBeueckue pachl ¥ IPUPOTHBIC bubmmoreka [IOK
18 0
aJarnTanyy 9ejioBeKa https://m.edsoo.ru/863eaea2
Pesepubliil ypok. O600111eHIE TIO TEME
19 «BO3HMKHOBEHME U Pa3BUTHUE )KU3HU HA 0
3emue»
20 DKOJIOTHUs KaK HayKa 0
Cpensl 00uTaHus U SKOJIOTUYECKUE bu6muoreka [IOK
21 0
(hakTopbI https://m.edsoo.ru/863eafec
29 Abuotuueckue gakropsl. JlabopaTtopHas 05 bu6mmoreka [IOK

paborta Ne 3. «Mopdomornueckue

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

0COOEHHOCTH PacTEHUI U3 pa3HbIX MECT
oOutanus». JlabopatopHas padota Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEepEHKOB KoJleyca»

bu6muoreka [IOK
23 buormieckue daxTopet 0 https://m.edsm])_.[ ru/863eb348
DKOJOrMYeCKUE XapaKTepUCTUKU
24 nonyssiiun. [Ipaktuyeckast padota Ne 2 05
«[Toncu€T MIOTHOCTH MOIMYJISLUN Pa3HBIX
BUJIOB PACTCHHII»
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 0 E;Ipin/l;lr(;fé(;gr(:/lé 63eb46a
bubmmoreka [IOK
26 DKOJIOTUYECKHE CUCTEMBI (IKOCHUCTEMBI) 0 httos://m.e dso<])_.[ru 1863eh46a
OcHOBHbIE TIOKa3aTeNN YKOCUCTEMBI.
27 Dxonornyeckue nupamupl. CBoMCTBA 0 bubmorexa TIOK
skocHcTen. CyKieoons https://m.edsoo.ru/863eb5fa
28 IIpupoHbIE 3KOCUCTEMBI
29 AHTPOTIOreHHBIE YKOCUCTEMBI
30 buocdepa — rnobanbHas 3xocucTeMa 0 bubnuoreka LIOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS 0 bubnuorexa [IOK
o6uochepsl https://m.edso00.ru/863ebd16
32 YenosedecTBO B Onochepe 3emin 0
33 CocytiecTBoBaHUE TPUPOABI U 0 bu6muoreka [IOK
4eJI0BEeYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O6001IEHHE TEMBI 0

«COO6H_[€CTB3 " 3KOJIOTHYCCKUE CUCTCEMbI».



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

KonTponbhas pabota

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34

2.5







YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYEHUKA

* buonorus, 10 knacc/ [Naceunuk B.B., Kamenckuit A.A., Pyorios A.M. u npyrue
/Mon pen. [Naceunuka B.B., AknmonepHoe o0miecTBo «M31aTenbCTBO
«[Ipocsemienne»

KHNMBbI

METOAUYECKHUE MATEPHUAJIbBI 1JISA YYUTEJIA

MCTOAHNYKA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

MOII
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