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Pabouas nporpamma o yuebnomy npeamery "buosnorus" (6a30Bblii ypoBeHb) (IpeAMeTHAS
obnacts "EcTecTBeHHO-HayuUHBIE TPpeAMETHI") (1ajiee COOTBETCTBEHHO - IPOrpaMma 1o OMOJIOTHH,
OMoNIOTHsI) BKJIIOYACT TMOSICHUTENBHYIO 3alMCKy, COJAEp)KaHHe OOydeHus, IJIaHUpyeMble
pE3yJIbTaThl OCBOCHUS IIPOrPaMMBI IO OMOJIOTHH.

[ToscHuTenpHast 3amKMCKa OTpakaeT oO0IIMe IeNW W 3aJadyd  M3ydeHHs OHOJIOTHH,
XapaKTePUCTHKY MCHXOJOTUYECKUX IMPEANOCHUIOK K €€ HM3YYCHHIO OOydYaroIUMHCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOJXOAbI K OTOOpY COJEp)KaHHs, K OIpeaesICHUIO
IUITAHUPYEMBIX Pe3yIbTaTOB.

Coneprxanue 00y4eHHUs1 paCKPbIBAET CO/ICPIKATENbHBIC TUHUH, KOTOPBIE MTPEIararoTCs st
00513aTeIBHOTO U3yYEHUS B KaXKIOM KJIacCe Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusl.

[Tnanupyemblie pe3yabTaThl OCBOSHHS MPOrPaMMbl IO OMOJIOTUM BKJIIOYAIOT JINYHOCTHBIE,
MeTalpeIMETHBIE pEe3yJbTaThl 3a BeCh MNEpHOA OOydeHHsT Ha YpPOBHE CPEJHEro OOIIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yYaroIIerocs 3a KaKabli roJl 00y4eHusI.

IlosicHUTeNbLHAA 3aNIHCKA.

[Tpu paszpaboTke mporpamMMmbl MO OHOJOTUH TEOPETHUYECKYIO OCHOBY JJISI ONpPEACTICHHS
HOIX0/0B K (OPMHPOBAHUIO cojepkaHus ydeOHoro mnpeamera "buonorus" cocraBuin:
koHuentyanbHble nojoxeHuss GI'OC COO o B3auMOOOYCIIOBIEHHOCTH LiEJeH, Colep)KaHus,
pe3yibTaToB O0y4eHHs U TPeOOBAHUH K YPOBHIO IOJATOTOBKU BBIMYCKHUKOB, MOJIOKEHUS 00
o0UIMX LEeNsIX M MPUHIHUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMBI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHUs 0 crennpuke OUOIOrHuH,
e€ 3HAUYEHUWU B MO3HAHUM KUBOW MPUPOJABI U OOECHEUYEHHWU CYLIECTBOBAHMS YEJIOBEYECKOTO
oOmectBa. CoriaacHO Ha3BaHHBIM IOJI0XKEHUSAM OIPe/iesIeHbl OCHOBHBIE ()YHKIIMU IPOTrPAMMBI 11O
Ouosioruu u €€ CTPyKTypa.

IIporpamma no Guosnoruu 1aét npeAcTaBiIeHue o Lesix, 00 o0uiel crpareruu ooydeHus,
BOCIIUTAaHUST M Pa3BUTHA OOyYalOIIUXCs CpeacTBamMu ydeOHoro mpeamera "buomorus",
onpenenser 00sA3aTeIbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpejieieHue Io
paszenaM U TeMaM, PEKOMEHJYEMYIO IOCJIEI0BAaTEIbHOCTh U3yUeHUsl y4eOHOro marepuania c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTeNIbHOTO Ipoliecca,
BO3PAaCTHBIX OCOOEHHOCTEN 00yYaroIINXCs.

B nmnporpamme mno OMONIOTMM TakXke YUYMTHIBAIOTCS TpeOOBaHHS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M TPEIMETHBIM pe3yibTraTam oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIbHOM AeATeNIbHOCTH/y4eOHBIX JeHCcTBUI 00yyaromuxcs 1mo
OCBOEHUIO COJIEPKaHUS OMOJIOTHYECKOT0 00pa30BaHUsI.

B nporpamme no Ouonorun (10-11 xmaccel, 6a30BbIil ypOBEHB) peann30BaH MPHHLIUI
IIPEEMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW NpocMaTpuBaeTCs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAYyYHOI'O
MHUPOBO33PEHHUS, ILIEHHOCTHBIX OpPUEHTAlMM  JIMYHOCTH, D3KOJOTHYECKOIO  MBIIUICHUS,
OpeACTaBIeHUH O 370pOBOM oO0pa3e KM3HM U OCEpeXHbIM OTHOIIEHHEM K OKpyXarolen
npupoaHoii cpese. [loaTomy Hapsay ¢ U3yuyeHHEM 001IeOMOIOTHYECKUX TEOPH, a TaKKe 3HaHUN
O CTPOEHHUM KMBBIX CHCTEM PA3HOTO pPaHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX
IIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH Y/I€JI€HO BHUMAHHUE UCII0JIb30BAHUIO MTOJTYYEHHBIX 3HAaHUN
B TIOBCEJHEBHOW KHM3HM JJISl pEIICHUS TNPHUKIAAHBIX 337ad, B TOM YHCIE: NPOPHIAKTUKU
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YellOBEKa, MEIUKO-TEHEeTHYECKOro  KOHCYJIbTHPOBAHMS,
000CHOBaHUS PKOJOTMUYECKH 1€JIeCO00pa3HOro MOBEICHUS B OKpYKalollel NMPUpPOIHON cpefe,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM [EATEIbHOCTH YEJOBEKa Ha COCTOSHUE NPUPOIHBIX U
UCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMaHMS K MPUKIAJHOM HAMpPaBICHHOCTH Y4eOHOTO
npeameta "buonorus" mpoIUKTOBAaHO HEOOXOIUMOCTHIO OOECTICUCHUs YCIOBUH I PEIICHUS
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJOrMYeCKOro 00pa3oBaHus, KOTOpas MpeArnoiaraer
dbopMupoBaHre y OOYyYarOIIMXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JUHAMHYHO
Pa3BUBAIOIETOCS COBPEMEHHOTO MUPA.



[TporpamMa 1o OHMOJIOTHH SABISETCS OPUEHTUPOM JUIS COCTABJIECHUS pabouux Mporpamm,
aBTOPBI KOTOPBIX MOT'YT IIPEJUIOKUTH CBOM BapUaHT MOCJIE0BATEIbHOCTH U3YUEHUS U CTPYKTYPbI
yueOHOro Matepuana, cBo¢ BuicHHE TyTed (opmupoBanusi y obyuarommxcs 10-11 kmaccos
IPEIMETHBIX 3HAHUH, YMEHUH U crOCOOOB y4eOHOM IEeATENbHOCTH, a TaKXXe METOINYECKHX
pelIeHMI 3a71a4 BOCITUTAHUS ¥ Pa3BUTH CpecTBaMU yueOHoro npeamera "buonorus".

buonoruss Ha ypoBHe cpenHero oOmero obpa3oBaHMs 3aHUMaeT BakHoe MecTo. OH
obecrieunBaeT (popMupoBaHUe Yy OOydYaIOUIMXCS MPEACTABICHUNH O HAyYHOW KapTHHE MHpA,
pacumpsier 1 000011aeT 3HaHUS O )KUBOM IpUpoze, €€ OTIMYUTENbHBIX IPU3HAKaX - YPOBHEBOM
OpraHM3alMl W OHBOJIIOLMU, CO3MaéT YCIOBUSA JUIA: IO3HAHUS 3aKOHOB JKMBOH IpPUPOIBI,
(dopmupoBaHus (YHKIMOHAIBHOM TIPaMOTHOCTH, HAaBBIKOB 3[0POBOTO M Oe3omacHoro obpasza
YKU3HU, 3KOJIOTUYECKOTO MBIIIJIEHUS], LIEHHOCTHOI'O OTHOILIEHUS K KUBOU MIPUPOJE U YETIOBEKY.

bosbumioe 3HaueHue OWOJOrMS MMEET TakKe JUIsl pEIIeHUs BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33]a4 CPEIHEro oduero o0pa3oBaHus, couuannzanuu odyyaromuxcs. Mzyuenue
Ouosioruu odecrnednBaeT ycaoBUs A (OpMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U HMHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYpBl, CIIOCOOCTBYET HWHTETpalluu
OMOJIOTMYECKUX 3HAHUHU C NPEICTABICHUSAMM M3 JIPYruX y4eOHBIX MpPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpadun. HazpanHbie MONIOKEHUS O MpeAHA3HAYCHUH Y4eOHOTO mpeaMeTa
"buosnorus" cocTaBUIIM OCHOBY JJIsl OPEENCHHS TOAX0/I0B K OTOOpPY U CTPYKTYPUPOBAHHIO €TI0
CoJIepKaHusl, IPEJCTABICHHOTO B IPOrpaMMe 110 OUOJIOTHH.

OT160p conepkanusi yaueOHoro npeameta "buonorus" Ha 6a30BOM ypOBHE OCYILIECTBIEH C
MO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM OOYYArOIIUECs TOJIKHBI
OCBOMUTb 3HAHMS M YMEHHMs, 3HaUYuUMble i1 (popMupoBaHUs OOIIEH KyJIbTyphl, ONpeAestolne
MOBEJICHUE YEJIOBEKa B OKPYXKAIOIIEeH MPUPOIHOM cpene, BOCTPeOOBAHHBIE B IOBCEIHEBHOM
KHU3HU M TIPaKTHUUYECKOH JesTenbHOcTH. Ocoboe MecTo B 3TOM cucTeMe 3HAHUM 3aHMMAOT
DIIEMEHTHI COJIEP)KAHMsI, KOTOPBIE CIyXaT OCHOBOW sl (OPMHPOBAHUS TPEACTABICHUH O
COBPEMEHHOM €CTeCTBEHHO-HAY4YHOM KapTHMHE MHMpa W LIEHHOCTHBIX OPUEHTALUSAX JIMYHOCTH,
CIOCOOCTBYIOIIUX TYMaHHU3AIMU OMOJIOTHYECKOTO 00pa30BaHuUs.

CrpyKkTypHpoBaHHE COAEp)KaHUS Y4eOHOro Mmarepuaia B NporpaMMe MO OHOJIOTHH
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTAX
YKUBOM IIPUPOJIBL, O €€ yPOBHEBOM OPraHU3allMY U 3BOJIIOIMH. B COOTBETCTBUY € 3TUM B CTPYKTYpE
yuebHoro npenmera "buonorus" BblAeNEHBl CIENYIOIINE COAepKaTelbHble JUHUM: "buonorus
Kak Hayka. Merozapl HayuyHoro no3Hanus", "Kierka kak Ouonoruueckas cucrema', "Opranusm
Kak Ouonoruueckas cucrema", "CucremMa U MHOroodpasue opranuyeckoro mupa", "DBomronus
KUBOM Npupoas!”, "IKOCUCTEMBI U IPUCYLTNE UM 3aKOHOMEPHOCTH .

Ilenr wusyuenus yueOHoro mpeamera "buonorus" Ha 06a30BOM YpOBHE -OBJIaJICHHUE
00y4aromyUMHUCS 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM XHUBBIX CHUCTEM
pa3HOro paHra u NMpuoOpeTeHrne YMEHUI MCIOIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JEUCTBUH B
OTHOILIEHUH O0BEKTOB >KUBOI MPHUPOJIBI U PEIIEHUS pa3IMYHBIX KU3HEHHBIX MPOOIEM.

JlocTmkeHue Lenu u3ydeHus ydeOHoro npeamera "buonorus" Ha 0a30BOM ypoBHE
o0ecreynBaeTcs pelIeHueM caeIyomuX 3a/1au:

OCBOEHHUE 00YJarOIIMMHCS CUCTEMBI 3HAHUI 0 OMOJIOTHYECKUX TEOPHSIX, YICHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TMpaBWJaX, CIyKallUX OCHOBOM s (hOPMHUpPOBAHMS
IPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHON KapTHHE MHpa, O METOJaX Hay4yHOTO IO3HaHUS,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTAX >KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3alllH,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dopmupoBaHre y OOy4alOUIMXCS IMO3HABATENbHBIX, WHTEIUIEKTYAJbHBIX U TBOPYECKHX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MYTSX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJISAIOB,
U U OIXO0B K U3YUEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUHy;

CTaHOBJIEHHE Yy oOyvaromuxcs oO0mel KyJabTypbl, (QYHKIMOHAIbHOM TIPaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpA KUBOW MPHUPOJBI Ha
OCHOBAHUU 3HAHUH U ONBITA, OJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢dopmupoBaHrue y OOy4alOIIMXCS YMEHUH WIUTIOCTPUPOBATh 3HAUYEHUE OHMOJIOIMYECKHX



3HAHUA B TMPAKTUYECKOW MACSITENTLHOCTH YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEIHIIMHCKHIX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;

BOCTIUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM KHBOW MPUPOIHI,
HE00X0UMOCTH OEpeKHOr0 OTHOIICHUS K Hel, COOMIOEHHUS STHUECKUX HOPM IPHU MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE ILIEHHOCTH OWOJIOTMYECKUX 3HAHUHN JUIs TOBBIIMICHUS YPOBHS IKOJIOTUYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHS,

IPUMEHEHHE MPUOOPETEHHBIX 3HAHUNW M YMEHHH B IMOBCEIHEBHOM XU3HU AJIsi OLIEHKH
MOCJIEICTBUI CBOEU JEATENIFHOCTH IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a001eBaHUH.

B cucreme cpennero obmiero odpasoanus "buonorus', nzyuaemas Ha 6a30BOM YpOBHE,
ABIIIETCSL 00s3aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpPEIMETHOW oO0nactu
"EcTecTBEHHO-HaY4YHbIE IPEIAMETHI".

OO01ee YrciIo YacoB, peKOMEHI0OBAHHBIX IS U3Y4YeHUs1 Onosioruu - 68 vacos: B 10 kiacce
- 34 yacos (1 yac B Henento), B 11 knacce - 34 yacos (1 yac B Henenio).

1. COJIEP)KAHUE YUYEBHOI'O ITPEJMETA «BUOJIOTUS» (BA3OBBIM YPOBEHE)

10 KJIACC

Tema 1. Buojsiorus kak Hayka.

buonorus xak Hayka. CBs3b OHOJOTHHM C OOILIECTBEHHBIMU, TEXHHUUYECKUMHU U JIPYTHUMH
€CTCCTBCHHBIMU HayKaMu, (QUIOCO(PHEH, ITHKOW, 3CTETUKOH M TpaBoM. Poibp Ouomoruu B
dbopMUPOBaHUU COBPEMEHHOM Hay4yHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

MeTo/1bl TO3HAHUS )KUBOW TIPUPOJIBI (HAOIIOICHIE, SKCIIEPUMEHT, ONMCAaHUE, H3MEPEHUE,
KJ1accu(uKalus, MOJICTUPOBAHKE, CTATHCTUYECKAss 00paboTKa JaHHBIX).

JemoHcTpanuu:

[Toptpetsr: Y. lapeun, I'. Mennens, H.K. Konbuos, [xx. Yorcon u @. Kpuk.

Tabmuiel 1 cxeMbl: "MeTo bl TO3HAHUS )KUBOK TPUPOJIBI".

JlabopaTopHble U IPaKTUYECKHE PAOOTHI:

[Tpaktueckass pabora N 1. "Mcnonb3oBaHue pa3Iu4HBIX METOJIOB MpPHU H3YUCHHUH
Ononoru4eckux 00BHEKTOB".

Tema 2. /KuBble cucTeMBbI M HX OPraHU3aI U,

KuBbie cuctembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHHUs Ouonoruu. OTIHYUE KUBBIX
CUCTEM OT HEOPraHUYECKOU MPHUPO/IBI.

CpoiicTBa OuocucTeM U HX pa3HooOpa3ue. YpPOBHU OpraHu3alud OUOCUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM,  OPraHW3MEHHBIM,  MOMYJSIUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTreo1eHOTUYECKH), OMOChepHBI.

JeMoHcTpamuu:

Tabmuubl u cxembl: "OCHOBHBbIE MpPHU3HAKK >KU3HU", "YPOBHU OpraHU3ALUU >KUBOU
IpUpoabI".

Ob6opynosanue: moaens Monekynsl JJHK.

Tema 3. XuMHUYeCKHUIl COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKUN COCTAB KIETKH. XMMUUYECKHE AIEMEHThI: MAKPOAJIEMEHTbI, MUKPOJIEMEHTHI.
Bona u MuHepalibHbIE BEIIECTBA.

OyHKIMM BOABI M MHMHEpAJbHBIX BeEUIECTB B KieTke. llomnep:kaHne OCMOTHYECKOIO
OanaHca.

Bbenku. CoctaB u crpoeHne 6e1KkoB. AMHHOKHCIIOTHI - MOHOMEpHBI OenkoB. Hezamenumebie u
3aMEHUMBbIC aMUHOKUCIIOTHI. AMHUHOKHCIIOTHBIN COCTaB. Y POBHH CTPYKTYPBI O€TTKOBOW MOJIEKYITBI
(mepBUYHAsI, BTOpUYHASI, TPETUYHAS U YUETBEPTUYHAS CTPYKTYpa). XUMUUYECKHE CBOWCTBA OEIKOB.
buonornueckne QpyHKIMN OEIKOB.

®epMeHTHl - Ouonornyeckue katanuzatopbl. CTpoeHHe (epMeHTa: aKTHBHBIA IICHTD,
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cyoctpatHas  crenuduuHocth. Kodepmentsl. Butamuubel.  Ormiuuuss  (GepMEHTOB  OT
HEOPraHMYECKUX KaTalu3aToOpPOB.

VYrieBonbl: MOHOCaxapuabl (T0K03a, pu003a U 1€30KCupud03a), Aucaxapusl (caxaposa,
JAKTO3a) W MoJucaxapuabl (Kpaxmal, IJIMKOTeH, Ie/unono3a). buosnormdeckue QyHkuu
YIJIEBOJIOB.

Jlunmuaer:  Tpurmuuepuasl, ¢Gocdomunuabl, crepounnbl. [mapoduabHO-THIAPOPOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIEBOJOB, OCIKOB M JIUIMHIOB Kak
UCTOYHUKOB 3HEPTUH.

Hyxnennossie xucnorsl: JJHK n PHK. Hykiieotuael - MOHOMEpBI HYKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JJHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
byHKINN.

[Tutonorus - Hayka o kinerke. KierouHas Teopus - mpuMep B3auMoieiicTBUs e 1 pakTos
B HAyYHOM IT0O3HAHUU. MeTo/1bl U3yUeHUS KIETKU.

Knerka kak nenoctHas xuBas cuctema. OOuiye nNpU3HAKM KIETOK: 3aMKHYTas Hapy>KHas
memOpana, mosiekyinbl JIHK kak reneTuueckuil anmapar, CHCTeMa CUHTE3a Oeka.

Tunbl KJIETOK: d3yKapuoTHyecKkas M IpokapuoTuuyeckas. OCOOEHHOCTH CTPOCHMS
npokapuotTnyeckoi kiuetku. Knerounas crenka 6akrepuil. CTpoeHue 3yKapuOTHUECKON KIETKU.
OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK - KJIETOYHAs CTEHKA, TIIMKOKAIMKC, UX (YHKIUU.
[Tna3matnueckas memOpana, e€ cBoiictBa M (yHkuuu. lluromnasma u €€ OpraHoubL.
OnnomemOpanubie opranouasl kietku: JIIC, anmapar [onbmku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHOM/Ibl KIIETKU: MUTOXOHJPHUH, ITacTUABL. [IponcxoxieHrne MUTOXOHIpUIA U Tu1acTu . Bus
wiactua. HemeMOpaHHBIE OpraHOMABI KJIETKH: PHOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH,
PECHUYKH, KIyTUKU. DyHKIIMHM OpraHOMI0B KJIeTKU. BritoueHus.

Anpo - perynsTopHblii LeHTp KieTku. CTpoeHue sapa: siaepHas o0o0jl0ouKa, KapuoIia3ma,
XPOMATHUH, AJPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JlemoHcTpauu:

[Toprpetsr: A. JleBenryk, P. Tyk, T. llIBann, M. lllneiinen, P. Bupxos, [x. Yorcon, .
Kpuk, M. Yunkunc, P. ®panxmun, K.M. Bap.

Huarpammbl:  "PacmpeneneHne XUMHUYECKHX JJIEMEHTOB B  HEXHUBOW  mpupoje",
"Pacnipenenenne XMMHYECKUX 3JIEMEHTOB B KUBOM IIpupoze".

Tabmuner u cxemsl: "llepuonuyeckas Tabnuma xumudeckux snemeHToB", "CTpoeHue
MoJekyisl Boabl", "buocuntes 6enka", "Ctpoenue monekynsl Oenka", "Ctpoenue depmenTa",
"Hyknennosobie kucnotsl. JJTHK", "Ctpoenue monekynsr AT®", "CtpoeHue sykapuoTHUECKOM
knetkn", "Crpoenue >xuBoTHOM KieTku", "CrpoeHume pacturenbHoM kieTku", "CrpoeHue
npokapuotrnyeckoil knerku", "Crpoenue sapa kinetku", "Yraesoasl", "Jlunuasr".

OO6opynoBaHMe: CBETOBOM MHMKPOCKOI, OOOpyIOBaHME MJs IMPOBEACHUS HAOIIOJCHHMH,
M3MEpPEHM, KCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, KUBOTHBIX M OaKTEepHAbHBIX
KJIETOK.

JlaGopaTopHbIe U IPaKTUYECKHE PAOOTHI:

JlaGopatopHast pabota N 1. "M3ydyeHue KaTaqUTHYECKOM aKTUBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTanassl)".

JlaGopatopHas pabota N 2. "M3y4yeHue cTpoeHHs KJIETOK paCTeHUH, KUBOTHBIX U OaKTepHii
0] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenaparax 1 ux onucanue".

Tema 4. 7KuzHenesiTeIbHOCTb KJICTKH.

OOMeH BeliecTB, MU METa00IM3M. ACCUMIIALINS (TITIACTUUECKUN OOMEH) U TUCCUMUIISIIIS
(oHepreTnyeckuii OOMEH) - JIBe CTOPOHBI €IMHOro mpolecca Merabonuzma. Ponb 3akoHOB
COXpaHEHHUs BEILIECTB U SHEPTrUU B IOHUMaHUU MeTabosIn3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPO(dHBIN U rereporpodHslii. Pois dhepmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHoBasg ¢a3bl (¢orocuHTe3a. Peakuumu QoTocuHTe3a.



DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE OTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XemocuHTe3. XEMOCHUHTE3UPYIOIIHe OakTepuu. 3HAUCHUE XEMOCHUHTE3a NJisi KU3HM Ha
3emuie.

DHepreTudeckuii 0OMeH B KJIeTKe. Paciiernienre BelmecTs, BEICICHUE U aKKYMYJIUPOBAHHE
SHEPruu B KJIETKE. JTambl JHEpreTudeckoro obmeHa. [nmkonu3. bpoxeHue M €ro BUIBL.
Kucnoponnoe okucienue, WM KiIeToyHOoe abixaHue. OkuciaurenbHoe (GochopuimpoBaHue.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

Peakuum wmarpuunoro cuHTe3a. [enermueckas wunpopmamms u JIHK. Peamuzamus
reHeTHYeCKON MH(popManuu B KIETKe. | eHeTHUYeCKHil KOJ M ero CBOMCTBA. TpaHCKpuIIUS -
matpuunblii cuaTe3 PHK. Tpancnsuus - 6uocunres Oenka. Drtamsl Tpancisauuu. KogupoBanue
aMUHOKUCIOT. Poib pubocom B GuocunTese Oernka.

Hexnerounsie popmel sxu3Hu - Bupychl. Mcropust otkpeitust Bupycos (/1.11. ViBaHOBCKMIA).
OcoOCHHOCTH CTPOCHUSI W JKM3HEHHBIM LUK BUPYcoB. baktepuodaru. bonesnu pacreHuid,
JKUBOTHBIX M YEJIOBEKa, BBI3bIBa€MbIe BHpycaMu. Bupyc ummyHnonedunura yenoseka (BUY) -
Bo3Oyautens CIIMa. OOpaTHas TpaHCKpHUIIWSA, peBepraza W uHTerpasa. lIpodmumaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUH.

JlemoHcTpauu:

[Toptpetsr: H.K. Konsuos, /I.1. UBanosckuii, K.A. Tumupszes.

Ta6mumpl 1 cxemsl: "Tunel muranus”, "Metaboauszm", "Murtoxonapus”, "DHEpreTHUECKUN
obomen", "Xmopomnact", "®orocunres", "Crpoenne JJHK", "Ctpoenne u pyHKIHOHUpOBAHHE
rera", "Cunte3 Oenka", "l'enetmueckuii kon", "Bupycel", "bakrepumodaru", "CrtpoeHue u
»u3HeHHbIH 1ukn Bupyca CIIM/la, 6akreprodara”, "Pemmukarms JJHK".

Ob6opynoBanue: Mmoaenu-anmuukauuud "Yasoenne JIHK u Tpanckpunuusa", "buocunres
oenka", "Crpoenue kinetku", Moaens cTpykTypsl JJHK.

Tema S. PazMHoOKeHM e M UHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsnii 1k, WM SKU3HEHHBIH LUK kietku. MuTtepdaza m mutos. IIpormeccsr,
nporekaromue B uHTepdasze. Perumkamus - peaknus marpuynoro cuHtesa JJHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIM HaOOp - KapuoTuil. JIUIUIOMIHBIA M TallJIOWJAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS W MHIWBUIYaJTbHOTO PAa3BUTHUS
OpTaHU3MOB.

Henenne knetku - Muto3. Ctaguu muto3a. [Ipoieccsl, mpoucxoasiime Ha pa3HbIX CTAIUsAX
MHTO3a. BHOJIOrM4eCcKuil CMBICT MUTO3A.

[Tporpammupyemasi TuOesb KIETKH - allONTO3.

DopMBI pa3MHOXKEHHS OPTAHU3MOB: OECII0JIOE U TTOJIOBOE. BUTbI 6ECIoIoro pa3MHOKEHUS:
JIENICHUe HaJBO€, MOYKOBAaHHE OJHO M MHOTOKIIETOUHBIX, CIIOPOOOpa3OBaHUE, BETETATHBHOE
pasmHoxeHue. IckyccTBEHHOE KJIOHUPOBAHNE OPraHU3MOB, €70 3HAYEHUE JJIS CeTICKITHH.

[TooBoe pa3MHOKEHHUE, €T0 OTIMYHUS OT OECIONOTO.

Meiio3. Cramuu meiio3a. [Iporieccel, mpoucxopsimue Ha craausx Mmenosa. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonornuecknii cMbIcia 1 3HaYEHUE MEH03a.

["ameTorenes - mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y KUBOTHBIX. [10JIOBBIE JKee3bl:
ceMeHHHUKU U sn4yHUKU. OOpa3oBaHHe M Pa3BUTHE IMOJOBBIX KJIETOK - TaMmeT (CHepMaTo30H,
AWlIeKJIeTKa) - crepmaroreHes M ooreHe3. (OcoOEHHOCTH CTpOEHHUs SHIEKIETOK U
crepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NunuBunyanpHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (SMOpHOTEHE3).
Ortanbl 3MOPHOHATBHOTO Pa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: JPOOJIEHHE, TacTpyJIsIus,
opranorene3. [loctamOproHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHATHHOTO PA3BUTHS: MPSIMOE,
HenpsiMoe (IMYMHOYHOE). BiusHuMe cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKIAEHHBIC YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 BETKOBOTO PACTEHUSI: CTPOCHUE CEMEHH, CTAIUU
pa3BUTHSL.

JlemoHCTpauu:



Tabmuupl u cxembl: "®opMbl pa3MHOXKEHHUS opraHu3MoB”, "J[BoifHOE OIIOIOTBOpEHUE Y
IIBETKOBBIX pacTeHuit", "BereratnBHoe pasMHokeHue pacteHuit", "Jlenenue kineTku 6akrepuit'”,
"Crpoenue mnonobix kierok", "Crpoenue xpomocomsl", "Knerounslii muxn", "Pemnukaunus
JHK", "Muto3", "Meito3", "[Ipsamoe u Henpsimoe pazputue”, "['ameTorenes y MIEKOMUTAIOIIUX
u gentoBeka', "OCHOBHEIC CTaAuU OHTOTeHEe3a".

OO6opynoBaHue: MHKPOCKOI, MHKpompernapaTsl "CrepMaTo30uabpl MIICKOIHUTAIONIIETO",
"Sitnexnerka muekonuTaromero”, "Kapuokrunes B KJIeTKax Kopelika Jiyka', MarHuTHasi MOJIEIb-
anmmukanus "lenenne knetku", moaens JJHK, monens metada3zHoit XpoMOCOMBEI.

JlabopaTopHbIe U MPAKTUIECKUE PAOOTHI:

JlaGopaTtopnas pa6ota N 3. "HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA KOPEIIKA JIyKa Ha
rOTOBBIX MUKpoIpenaparax".

JlaGopatopnass pabora N 4. "H3ydyeHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpoIpenaparax'.

Tema 6. HaciieacTBEHHOCTh M H3MEHYMBOCTH OPTraHU3MOB.

IIpenmer u 3amaum reHeruku. Vctopust pa3BuUTUs TeHETHKUA. Pojib LUTONIOTMU U
SMOPHOJIOTHH B CTAHOBJICHUH T€HETUKU. BKiag poccuiickux u 3apy0eKHbIX YUEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHETHKUA (THOPUIONOTUYECKUM, UUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHetuyeckuii). OCHOBHbIE TeHETUYECKUE MOHATHS. ['eHeTnyeckasi CHMBOJIMKA, UCTIOb3yeMasl B
CXEMaxX CKpEIIMBAHUM.

3aKOHOMEPHOCTU  HAclleOBaHUs  NPHU3HAKOB, YycTaHoBiIeHHble [.  Menaenem.
MoHorndpuaHOe CKpeIrBaHue. 3aK0H eIMHO-00pa3us THOPHUIOB TIEpBOTO NoKoJeHwus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mnore3a uucrtorel ramer. IlomHoe u
HEIOJIHOE JOMUHUPOBAHHE.

JurubpunHoe ckpernuBaHie. 3aKOH HE3aBUCUMOT'O HAClIeJJOBaHUS IPU3HAKOB.

[luToreHeTnyeckue  OCHOBBI ~ JUTHOPUIHOTO  CKpPENIMBAaHUA.  AHAIM3UPYIOIIEe
ckpeuuBanue. Vcronb30BaHHE aHATM3UPYIOLIErO CKPELIMBAHMS [JIs ONPEICICHUs] T'€HOTHUIIa
0coou.

CuenneHHoe HacinenoBaHue mnpusHakoB. PaGora T. Moprana 1o CLEMJICHHOMY
HacJe10BaHuI0 TeHOB. HapyleHue ciemnyiennsi TeHOB B pe3yibTaTe KPOCCUHTOBEpa.

XpOMOCOMHasl TEOPHS HACIEICTBEHHOCTH. [ eHeTHUecKre KapThl.

I'enetnka nosia. XpoOMOCOMHOE ONpeIETIeHUE 1MoJa. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacnegoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BUIbI M3MEHUMBOCTH: HEHACIEACTBEHHAs U HacleacTBeHHas. Poib cpenbl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTUKA MOJUPUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuanroHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PUKAIMOHHON N3MEHUYNBOCTH.

HacnencTBenHas, uin reHOTUNIUYECKas, U3MEHYMBOCTh. KoMOWHAaTHBHAS M3MEHUYHUBOCTD.
Meiio3 u 1oJOBOM mpolecc - OCHOBa KOMOWHATMBHOM W3MEHUYMBOCTU. MyTallMOHHas
U3MEeHYNBOCTh. Kiaccudukamus myranuil: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa U
MPUYHHBI MyTaluid. MyTareHHbie (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3Menunsocty H.W. BaBuiosa.

Buesinepnast HaclieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetnka uenoBeka. Kapuorun uenoBexka. OCHOBHBbIE METOJbl TE€HETUKH 4YEJIOBEKa:
TE€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXMMHUYECKHUN, MOJICKYISPHO-
reHetudyeckuii. CoOBpeMEHHOE OIpeAelieHHe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHME,
TEHOTHUIUpPOBaHKUE, B TOM yucie ¢ nomompio [1I[P-anamm3a. HacnencrBennsie 3aboseBaHUs
YeloBeKa: TeHHbIe OOoNie3HH, OONE3HM ¢ HACIEICTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocomHBIe OosiesHu. ComaTudeckue M TreHepaTuBHbIe MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKUA U JICUCHUS T€HETHUECKUX
Oose3Heil. MenuKo-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYECHWE MEAUITMHCKOW TEHETHKU B
MPEIOTBPAIICHUH U JICUEHUU TeHETUIECKHUX 3a00JIeBaHUI YeTIOBEKa.



JleMoHCTpauu:

[Toptpersr: I'. Menaens, T. Mopran, I'. ne ®pus, C.C. UerBepukos, H.B. Tumodees-
Pecosckuii, H.W1. BaBuios.

Tabmumpl U cxembl: "MOHOTHOPUIHOE CKPEIIMBAHUE M €0 IIMTOTCHETHYEeCKas OCHOBA',
"3aKOH pacUIeTNICHUs U €T0 IUTOTeHeTHIecKast ocHoBa", "3akoH yucToThl ramet", " Jlurudpumgnoe
ckpernuBanue'", "lluTOonorMueckue OCHOBBI  TUTHOpUIHOTO  cKpemuBaHusa', "Metios",
"B3aumojeiicTBuE aieabHbIX FeHOB", "I 'eHeTHUecKe KapThl paCTEHUM, )KUBOTHBIX U YeJl0BeKa',
"I'eneruka mnona", "3aKOHOMEPHOCTH HACIEAOBaHMS, CUEIIEHHOro ¢ moJsioMm", "Kapuorumsl
qyenoBeKka ¥ KUBOTHBIX', "Buael u3aMeHunBoctu", "MoaudukalmoHHas HW3MEHYUBOCTB',
"HacnenoBanue pesyc-dakropa", "['enernka rpynn kpou", "MyTaninoHHas U3MEHYUBOCTB'".

O6opynoBanue: Mojaenu-amminkanud "MoHoruOpuanoe ckpenmBanue, "HemomHoe
nomuHupoBanue", "JlurubpumHoe ckpenBanue”, "llepekpecT XpoMocom'", MHKPOCKON U
mukponpenapat "/po3zoduna" (Hopma, Mmytanuu GopMbl KPBIILEB M OKPACKH Tela), repoapuit
"T'opox moceBHOI".

JlabopaTopHbIe U MPAKTUIECKHE PAOOTHI:

JlaGopaTopnast pabora N 5. "M3yueHue pe3yJbTaToB MOHOTHOPUIHOTO U TUTHOPHIHOTO
CKpEIIMBaHUs Y IpO30(UIIbl Ha TOTOBBIX MUKpOIpenaparax”.

JlaboparopHas pabota N 6. "M3yuenue mMoaupuKalMOHHOW U3MEHYMBOCTH, TOCTPOCHHUE
BapHaLlMOHHOTO psJia U BApUAILMOHHOMN KpUBOMH".

Jlaboparopnas pabora N 7. "Awanmu3 wMyrtanuii y gApo3oduibl Ha TOTOBBIX
MUKpoIpenaparax".

[Tpaktuueckas padora N 2. "CocTaBieHue U aHaJIM3 POJIOCIOBHBIX YeIoBeKa'.

Tema 7. Cesiekuusi oprann3mMoB. OCHOBbI OMOTEXHOJIOTHM.

Ceneknusi Kak Hayka M Ipouecc. 3apoXIAeHUe CeleKUUu U aoMectukanus. Yuenue H.U.
BaBuioBa o 1eHTpax NPOUCXOXKIECHUS W MHOTO00pa3usi KyJIbTYpPHBIX pacTeHuil. LleHTps
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpPT, MOPO/a, IITAMM.

CoBpeMeHHbIE METObI CEJIEKIIMU. MacCOBbIii M MHIUBHAYAIbHBIM OTOOPHI B CEJIEKIIUU
pacTeHuil U KUBOTHBIX. OlLleHKa SKcTephepa. BIU3KopoICTBEHHOE CKpelIBaHue - WHOPHIUHT.
Uucras nuaus. CkpeluBaHue YuCThIX JIMHUMN. ['eTepo3uc, unu rubpuanas cuna. HepoactsenHoe
CKpemuBaHue - ayropuauHr. OtmanéHHas ruOpuguzanus u e€ ycnexu. VICKycCTBEHHBIN
MyTareHe3 W TOJyYeHUE TMOJUILUIONAOB. JIOCTHKEHUS CEeNeKIUM PpACTEHUU, >XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHoyoruss kKak oOTpaciab MPOW3BOACTBA. ['€HHash WHXXEHEpHUs. ITambl CO3JaHUSA
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Kinerounas wumkenepusi. Knetounsie
KylIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OJKOJOTHYECKHEe H JThueckue mpodnembl. MO -
TEHETUYECKU MOAU(PUIIUPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

IToptpetsr: H.W. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, M.®. lBaHoB.

Tabmumel 1 cxembl: kapta "L[eHTpbl MPOUCXOXKACHUS U MHOTrooOpasusi KyJIbTYPHBIX
pactenuit", "[lopoasl nomamHux >kUBOTHBIX", "CopTa KynbTypHbIX pacteHuil", "OtnanéHnas
rubpuamzamus”’, "PaGorel akagemuka M.D. Hpanoma", "llonummomaus"', "OOBEKTHI
ouorexnonoruun", "Knerounsle KyiabTypbl M KioHHpoBanue", "KoHCTpyupoBaHue M mepeHoC
TEHOB, XpOMOCOM".

OOGopynoBaHue: MYJSDKHA TUIOJIOB M KOPHEIUIONOB AUKHX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repbapuii "CenbCKoX03siiCTBEHHbIE pacTeHus "

JlaGopaTopHbIe U IPAKTUIECKHE PAOOTHI:

Oxckypcusi "OCHOBHBIE METOABl U JOCTUXKEHUS CEJEKIIMH PACTEHUN U >KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATEIBHBIM y4acTOK, B TEITMYHOE
X035IUCTBO, TA0OPaTOPHUIO arPOYHUBEPCUTETA WIIH HAYYHOTO IIEHTpa)".

11 KITACC



Tema 1. IBorOLIHOHHASA OMOJIOTHSI.

[TpennocbuiKy BO3HUKHOBEHHUS 3BOJIIOLMOHHON TEOPUH. DBOIIOLMOHHAS TEOPUSI U €€ MECTO
B Onosoruu. BiusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U APYTUX HAYK.

CauzerenbcTBa 3BosolMH. [laneoHTon0rn4eckue: MocieJ0BaTeaIbHOCTD NOSIBICHNS BUJIOB
B MAJCOHTOJOTMYECKONW JIETONMHUCH, IMepexoaHbie ¢opmbl. buoreorpaduyeckue: CXOACTBO U
paznuuune dayH u GIop MaTEPUKOB M OCTPOBOB.

OMOpPHOJIOrMYECKHe: CXOACTBA M Pa3ivuus 3MOPHOHOB Pa3HBIX BHJIOB IMO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

Opomtormonnas teopust Y. JlapBuna. Ilpeamnochuiku BO3HUKHOBEHHUS JapBHHHU3MA.
JIBIKymue Cuibl  SBOJIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeneséHHas W3MEHYHBOCTh, OOpb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bojonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

Muxkpospomtonus. [lonynanusa kak eMHUIA BUAA U IBOJIIOLIUU.

JBuxyme cuibl ((hakTopbl) SBONIONMH BUIOB B Ipupoje. MyTallMOHHBIA Mpolecc U
KOMOWHATHBHASI U3MEHYMBOCTD. [ [0y ISIIMOHHBIC BOIHBI U Apeiid) reHoB. M30smus 1 MUTparus.

EctectBenHblIil 0TOOp - HampaBigmui Gaktop sBoonnn. DopMbl €CTECTBEHHOTO 0TOOpA.

[Tprcnioco01eHHOCTh OPraHU3MOB Kak pe3yibTar 3BoJouuu. [Ipumeps! npucnocodaeHuil y
Opranu3MoB. ApoMOp(O3bl U UANO-aJANITAIIH.

Bun u BupgooOpasoBanue. Kputepum Buma. OcHOBHBIE (GOPMBI  BHI000pa30BaHUS:
reorpaduueckoe, IKOJIOrHuecKoe.

MaxposBomrorusi. Popmbl IBOTIONMH: (puUIeTHYecKas, AUBEPIeHTHAs, KOHBEPTeHTHAs,
napasuienpHas. HeoOpaTuMOCTh SBONIOIHH.

[IpoucxoxaeHue  OT  HECHEUUAIM3UPOBAHHBIX  IPEIKOB. ITporpeccupyromas
crenyanu3anus. AanTUBHAs paguanus.
JemoHcTpanuu:

[Toprpersr: K. JIunneit, X.b. Jlamapk, Y. lapsun, B.O. Kosanesckuii, K.M. bap, O.
I'exkenb, @. Miomep, A.H. CeBeprios.

TaGnuibl 1 cxemsl: "Pa3BuTHe oprannyeckoro Mupa Ha 3emie", "3apoAbIy TO3BOHOYHBIX
#KUBOTHBIX", "Apxeonrtepukc”, "®opmbl 60pbObI 3a cymiectBoBanue", "EcrecTBeHHbI 0TOOP",
"MHuoroo6pa3zue coptoB pactenuit", "MuHoroobpaszue mnoposa kuBoTHbIX", "llomymsuun",
"MytarnmonHasi u3MeHuuBocTh", "Apomopdossl", "Unnoaganrtamuu", "OO6mas nereneparus',
" IIBrkymue cuiiel aBosronn”, "Kapra-cxema mapmpyra nyremectsust U. lapsuna", "bopsba 3a
cymectBoBanue", "[IpucnocodnenHocts opranusmos", "['eorpaduueckoe BumooOpazoBaHue",
"Dxonorudyeckoe BUI000pa3oBaHue".

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX € Pa3jIMYHbIMHM THIIAMU OKpPAcKH, HAOOp IUIOJOB U
ceMsiH, Kojutekuus "IIpumeps! 3alUTHBIX MPHCIIOCOOIEHUN Y KHUBOTHBIX", Moenb "OCHOBHBIE
HanpasJieHus 3BoJounn", 00bEMHas Moenb "CTpoeHre TOJI0BHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, Komekuus "®dopMbl COXPaHHOCTH HMCKOMAaeMbIX
KUBOTHBIX M pacTeHuil", mozens anmumkanus "[lepexpect xpomocoM", BiaKHbIE Iperaparhbl
"Pa3zButne Hacekomoro", "Pazsurue narymku", Mmukponpenapat "J{pozodpuna" (Hopma, MyTauu
(GOpMBI KpPbUIbEB U OKPACKH TENA).

JlaGopaTopHble U MPaKTUYECKHEe pabOTHI:

JlaGopaTtopnas pabora N 1. "CpaBHeHre BUI0B 110 MOP(HOTOTHIECKOMY KPUTEPHIO".

JlaGopatopnass pabGora N 2. "OnucaHue mpHUCIIOCOOICHHOCTH OpraHu3mMa u  eé
OTHOCHUTEIIBHOIO XapakTepa'.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KU3HU Ha 3emJie.

JloHayuHble MpencTaBiICHUS O 3apOKJI€HUU XKU3HU. HaydyHble runmote3sl BO3SHUKHOBEHUS
XKHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMHUs. XUMHUYECKas 3BOJIOLUSA. AOHOT€HHBIH CHUHTE3



OpPraHWYECKUX BELIECTB U3 HEOPTAHMUECKUX. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON
sBostonnu. HavaneHblie aTamnsl 6nosorundeckoit sosroruu. ['unoreza PHK-mupa. ®opmupoBanue
MEOpaHHBIX CTPYKTYp M BO3HHKHOBCHHE IPOTOKICTKU. llepBble KIETKM W WX IBOIIOLUA.
DopMUpPOBaHUE OCHOBHBIX TPYIII KUBBIX OPIaHU3MOB.

PazButue xxu3nu Ha 3emie no spam u nepuogam. Karapxeit. Apxeiickas u mpoTepo3oickas
apsl. [1aneo3oiickas 3pa u € nmepuoibl: KeMOPUNCKHUI, OPJIOBUKCKUH, CHUTYPHHCKUM, IEBOHCKHM,
KaMEHHOYTOJIbHBIH, IIEPMCKUI.

Me3so3olickas 3pa 1 €€ nepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KJIMMara W TIeoJorudeckux mpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU
PaCTUTEIBLHOTO U JKUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHHii 1 )KUBOTHBIX. [losiBIIeHUE, paciBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHu4YecKOro Mupa Kak oTpakeHue 3BOONUUA. OCHOBHBIE CUCTEMaTHUYECKUE
TPyHIbl OPTaHU3MOB.

OBOJIIOIMSL  YeJIOBEKa. AHTpPONOJIOTHS Kak Hayka. Pa3Butue mnpeacTaBieHHl O
MIPOUCXOXKICHUN YesloBeKa. MeTo bl H3yueHus: anTpornorene3a. CXoAcTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMAaTHUECKOE TTOJIOKEHNE YEIIOBEKA.

JBuxymme cunbl  (dakTopbl) aHTpororenesa. HacnencTBeHHass HW3MEHYMBOCTH U
ecTecTBeHHbIH 0TOOp. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYJUN TpyZa, MBILUICHUE,
pedb.

OCHOBHBIE CTaJMM M BETBU SBOJIOLMU YEJIOBEKA: aBCTPAJIONMHUTEKH, YETOBEK YMEJIbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaeprainbckui, YenoBexk pasyMHbld. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACHPOCTPaHEHUS, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckue packl. OCHOBHBIE OOJIBIIIME pPACHl: €BPOIEOUHAs (E€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH IIPEICTABUTEIICH YETTOBEYECKUX PAC K YCIIOBHSIM CYIIECTBOBaHUA. EnMuHCTBO
yenoBedeckux pac. Kputuka pacuszma.

JemoHcTpanuu:

[Toptpetsr: @. Penu, JI. [Tactep, A.1. Onapun, C. Mumnep, I'. FOpu, Y. /lapsus.

Tabmuupl u cxembl: "Bo3nukHoBenue ConHeuHol cuctembl", "Pa3Butue opraHnyeckoro
mupa", "PacturenpHas kiuetka', '"JKuBorHas kierka", '"IIpokapuoTmyeckas Kierka',
"CoBpemeHHasi cuctemMa opraHuueckoro mupa', "CpaBHEHHME aHATOMMUYECKHUX YE€pT CTPOCHHUS
YeloBeKa M YeNOBEKOOOpa3HbIX 00e3bsiH", "OCHOBHBIE MeCTa MAlCOHTOJOTHUYECKUX HAaXOJIO0K
MpeaKoB coBpeMeHHoro uenoBeka", "Jpesueimme monu", "JlpeBuue mromgu", "IlepBbie
coBpeMeHHbIe moau', "YenoBeueckue pacsl”.

O6GopynoBanue: wMymspku  "[Ipoucxoxknenue dyenoBeka" (OFOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpebdiia), reoXpoHOJIOTHYecKasl Ta0uIla,
KoJuieKus "@OopMbI COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTEHH".

JlaGopaTopHbie U IPaKTUIECKHE PAaOOTHI:

[TpakTiueckas padora N 1. "M3ydeHne HCKOMAaeMBbIX OCTAaTKOB PACTEHUN M >KMBOTHBIX B
KOJUIEKIUSX".

Dkckypcusi "DBOMIOLUS OPraHMYEecKoro mMupa Ha 3emie" (B €CTeCTBEHHO-HAyUYHBIM WM
KpaeBeIUECKU My3€il).

Tema 3. Oprann3msl 4 OKpPY:KaAKIIAs cpeaa.

Okojorusi Kak Hayka. 3aJadyd M pa3fenbl dKOoJIOruH. MeToapl 3IKOJIOTHYECKUX
UCCIE0BAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YETIOBEKA.

Cpenpl  oOWTaHWST ~ OpPraHW3MOB:  BOJIHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAas,
BHYTPHUOpPraHU3MEHHas!.

Oxonoruueckue ¢aktopel. Kimaccudukanus skoimornyeckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI.
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AbOuoTtnueckue  (akTopel:  CBET, TeMIeparypa, BIaKHOCTb.  DOTOMEPHOIU3M.
[TpucniocoOneHust OpraHu3MoB K AeHCTBHIO a0noTHYeCKUX (akTopoB. buojgornueckre puTMbl.

buotnueckne  ¢dakrtopel. Buuabl  OMOTHYECKMX  B3aWMOACWCTBHIN:  KOHKYpPEHITHS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepamus, MyTyalin3M, KOMMEHCAIU3M
(KBapTHUPAaHCTBO, HaXJEOHMYECTBO). AMEHCAINM3M, HEUTpanu3M. 3HaueHHEe OUOTHYECKHX
B3aMMOJICHCTBHI JIJIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Honyasiuuud. OCHOBHBIE I10KA3aTE€Id MOIYJISALHU:
YHUCIIEHHOCTb, IUIOTHOCTh, POXIA€MOCTb, CMEPTHOCTb, HIpPUPOCT, Murpamnus. JuHamuka
YHUCJIEHHOCTHU NOMYJIALUU U €€ peryIsiiusl.

JleMoHCTpamuu:

[Toptpetsr: A. I'ym6oapaT, K.®. Pynse, O. ['ekkens.

Tabmuupl 1 cxembl: kapta "[Ipupomnsie 30Hb1 3emun”, "Cpeapl 0OUTaHHS OpPraHU3MOB',
"®oronepuoansm", "llonmymauun", "3aKOHOMEPHOCTHM pPOCTa YHUCICHHOCTH MOMYJISALUU
uHpyzopun-tydenpku", "Ilumesrie nenu".

JlabopaTopHbIe U MPAKTUIECKHE PAOOTHI:

JlaGopaTtopnas pa6ora N 3. "Mopdosoruueckue 0COOEHHOCTH PaCTEHUN W3 Pa3HBIX MECT
obutanus".

Jlaboparopnas pabota N 4. "BnusiHue cBeta Ha pOCT U pa3BUTHE YEPEHKOB KoJieyca'.

[TpakTrdeckast padorta N 5. "IToacu€T MIOTHOCTH MOMYJISIIUN Pa3HBIX BHJIOB pacTCHUI".

Tema 4. Coo0miecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CoobmecTBO  opraHm3mMoB -  OwoneHo3.  CTpykTypsl  OuoOlleHO3a:  BHJIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muiieBas). Bunbl-nomunantel. CBs3u B OHOLIEHO3E.

Okojnorudyeckue cuctembl (dkocuctembl). lloHdTne 00 sKocucTeMe M OHOIreOLEHO3E.
OYHKIMOHATIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: TPOJAYIEHTHI, KOHCYMEHTBI, PEIYIEHTHI.
KpyroBopor BemecTB W MOTOK 3HEPIUU B IKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TIOKa3aTelud JKOCHCTEMBI: Ouomacca,
OPOAYKIMS. OKOJOTMYECKHE MUpAMUAbL: NPOAYKLMHU, YUCIEHHOCTH, Ouomaccel. CBoMCTBa
9KOCUCTEM: YCTOWYMBOCTb, CAMOpETyIsiiusi, pazButue. CyKieccus.

[TpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI O3€p M peK. DKOCHCTEMa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO JIECA.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocuctemsl. buonoruueckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak Qaktop ycrounBocTu dKkocucteM. CoxpaHeHHE OMOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B.U. Bepnanckoro o 6uochepe. I'panutipl, coctas u ctpykrypa ouochepsr. Kusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TIJ00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB W OHOr€OXMMHYECKHE LHUKIBI 3JEMEHTOB (yriepoja, a3ora).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B 6rocdepe 3emin. AHTpOIIOreHHbIE H3MEHEHUs B Onocdepe.

['moGasibHBIE HKOJIOTHYECKUE TPOOTIEMBI.

CocyecTBoBaHue MPUPOBI U yeroBedyecTBa. CoxpaHeHne 6Mopa3HOOOpa3Hs Kak OCHOBA
ycroiunBocTu 6uocgepsl. OCHOBa pallMOHANIBHOIO YIPaBIEHUs IPUPOIHBIMU pEeCypcaMu U UX
ucnosb3oBaHue. JloCTHKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JleMoHCTpauu:

[Hoptpetsr: A Jl. Tencnu, B.H. Cykaués, B.I1. Bepnaackuii.

Tabmuner u cxemsl: "[lumessie nenu", "buonenos: cocras u crpykrypa", "[Ipuponnsie

coobmectBa", "llemu mnuranua", "Dkomormueckas mnupamuma', "buocdhepa u uyenosek",
"DKkocHucTemMa MUPOKOJIUCTBEHHOTO Jieca”, "DkocucTteMa xBoitHoro Jieca", "buonenos Bogoéma",
"Arponenos", "lIpuMepHble aHTPOIIOT€HHBIE BO3ACHCTBUS Ha mpupoxay", "Baxkueimwue

VMCTOYHMKHM 3arpsi3HEHMsI BO3AyXa M IpyHTOBbIX BoA'", "llouBa - BakHeWIIas COCTaBIISIFOLIAs
6uocdepsr", "dakropsl Aerpagaunu nous", "Tlapaukossiit s dekr", "PakTopsl paAMOaKTUBHOTO
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3arps3HeHust Ouocdepsl”, "OOmas crpykrypa Ouocdeps”, "PacmpocTpaHeHue XHU3HH B
ouocdepe", "O30H0BBIN 2KpaH Ouochepsr”, "Kpyrosopot yriepona B 6uochepe", "Kpyrosopor
aszora B rpupoje".

O06opynoBanue: Mojenb-anuikkalus "Tunuaneie OnoneHo3sl", repdapuii "PactutenbHbie
coobmiectBa", komiekuuu "buonenos", "BpemuTenu BaKHEWMIIHUX CEIbCKOXO3WCTBEHHBIX
KynbTyp", TepOapuu M KOJUJICKUMU PACTEHUH W IKUBOTHBIX, MPHUHAJUICKAIIME K Pa3HbIM
AKOJIOTMYECKUM Tpymnmnam oaHoro Buaa, Kpachas kaura Poccuiickoit Denepanuu, n300pakeHus
OXpaHsIEeMbIX BUJIOB PACTEHUIN U KUBOTHBIX.

2. INTAHAPYEMBIE PE3VJIbTATBI OCBOEHWS [TPOI'PAMMBI YYEBHOI'O
INPEAMETA «bHOJIOT'HA» (BA3OBbBIM YPOBEHD)

Cormacho @I'OC COO ycraHaBmMBaIOTCS TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
00y4JaroIMMUCS IPOrpaMM CpeAHero ooiero o0pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM U
IPEIMETHBIM.

B crpykType JIHMYHOCTHBIX pE3yJIbTaTOB OCBOEHHUs MpeaMera "buomorus" BblIEICHbI
CIIEAYIOIINE  COCTAaBIIAIONINE: OCO3HAHWE OOYYaIOUIMMHCS  POCCHHCKOM  Ipa)KIaHCKOU
UJCHTUYHOCTH - TOTOBHOCTHM K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIpPEAENICHUIO,
HAJIMYMEe MOTHMBAUMU K OOyYeHUIO OHOJOTWH, IIeJICHANpPaBIEHHOE pPAa3BUTHE BHYTPECHHHX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPHUYECKHUX TPAAULIUN Pa3BUTUA
OMOJIOTUYECKOT 0 3HAHUS, TOTOBHOCTB U CIIOCOOHOCTH 00YYaOIINXCsl PYKOBOJICTBOBATHCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
00pa3oBaHMs, HAJIMYME KOJOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
JKU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pe3yJabTaThbl

JIndHOCTHBIE pe3yNnbTaThl OCBOCHMs Mpeamera "buonorus" QoCTUTAIOTCS B €IUHCTBE
y‘Ie6H0ﬁ U BOCIIMTATECILHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, UICTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
0011ecTBE MpaBWIAMH W HOPMaMH TOBEJEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MUIMH JIMYHOCTH, MATPUOTH3MA,
YBAXXEHUA K 3aKOHY U IIPaBOIOPSAKY, YEIOBEKY Tpyda M CTApIIEMY IIOKOJIECHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOT0  OTHOIIEHHUS K  KyJAbTYpHOMY  HACIEOUI0 W  TPaJUIUsAM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE pe3yabTaThl OCBOCHHs yuyeOHOro npeamera "buonorus" momKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIUXCsI PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIUEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIlMH, TO3UTHUBHBIX BHYTPEHHUX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITA JAEATENbHOCTH B IMPOIECCE peau3allid OCHOBHBIX
HaHpaBJ'ICHI/II\/’I BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpak1aHCKOTO BOCTIMTAHUS:

c()OPMUPOBAHHOCTh  TPAKIAHCKOM TMO3MIHMHA OOydYaOIIErocs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYHHOHHBLIX IIpaB U 065[33HHOCTCI\/’I, YBAXXCHHUEC 3aKOHa H
MIPABOIIOPAIKA;

TOTOBHOCTH K COBMECTHOM TBOp‘-IeCKOfI ACATCIIBHOCTH NP CO3OaHHUU y‘-Ie6HI)IX ITPOCKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CITOCOOHOCTh ~ OMPEENSITh COOCTBEHHYIO TIO3HMIIMI0 TI0 OTHOIICHHWIO K SIBICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMCHUC YUUTBIBATH B CBOUX ,Z[Gf/iCTBHSIX HCO6XO}II/IMOCTB KOHCTPYKTUBHOI'O
B3aMMOJICHCTBUS JIOJEH ¢ pasHBIMU YOEXKIEHUSAMHU, KYIbTYPHBIMU [IEHHOCTSMU U COLUATBHBIM
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MI0JIO)KEHUEM;

FOTOBHOCTh K COTPYAHMYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHUS Y4YEOHBIX,
[IO3HABATEJIbHBIX U MCCIENOBATENIbCKUX 3a/ad, YBAXUTEIBHOE OTHOIIEHWE K MHEHMIO
OTIOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOI0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOU 1E€ATEIbHOCTH;

2) naTpUOTHUYECKOrO BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTH POCCUICKON TpakIaHCKON UACHTUYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoAy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PonuHON, ropaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOi A3bIK U KYJIBTYPY, IPOLIIIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACIEAUIO U MaMATHUKAM IPUPObI, TOCTHKEHUAM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTH OLIEHUBATH BKJIa/l POCCUNCKUX YUEHBIX B CTAHOBJIICHHUE U Pa3BUTHE OMOJIOTHUH,
IOHMMAHHUE 3HAYeHUs OWOJIOTMM B II03HAHWM 3AaKOHOB IIPUPOJbI, B JKU3HM 4YEIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

ujciiHass yOeKIEHHOCTh, TOTOBHOCTh K cIyKeHuto OTedecTBY W €ro 3allluTe,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ITUYECKOT0 MIOBECHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PELICHUS, OPUEHTUPYAICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOIO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJUTENSAM, CO3AAHUIO CEMBHA Ha OCHOBE OCO3HAHHOI'O
MPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAAULIUAIMU HapooB Poccuu;

4) 5CTETUYECKOr0 BOCIIUTAHMUS:

ACTETHUYECKOE OTHOIICHHE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMI;

MMOHUMaHHUE SMOIMOHAJIBHOTI'O BO3/IEUCTBUS KUBOM NPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIJICHME IPOSBIATH
KaueCcTBa TBOPYECKOH JINUHOCTH;

5) duznyeckoro BOCIUTAHUS:

NOHMMAaHME U pean3alus 3J0pOBOr0 M Oe30macHoro o0pasa >KU3HU (310pOBOE NMHUTAHHE,
coOI0ZIeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXa,
perynspHas (Qu3MYeckass aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUYECKOMY 3/10POBbIO;

MOHMMAaHWE [IEHHOCTH TPaBWJI HHAWBUIYAaTbHOTO M KOJJIEKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEICTBUI W HEMPHUITHE BPEIHBIX MPHUBBIYEK (YMOTPEOICHHS KOO,
HapKOTHUKOB, KYpEHHUS);

6) TPYIOBOTO BOCIIUTAHUSI:

TOTOBHOCTb K TPY/Yy, OCO3HaHKE LIEHHOCTU MacTepCcTBa, TPy 0Jto0ue;

TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH TEXHOJOTMUECKOW U COLMATIbHON HANpaBI€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATh TAKYIO J€ATEIbHOCTD;

MHTEpEC K pa3Iu4HbIM chepam mpodhecCHOHATBHOW AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BEIOOP OymyIieit mpodeccnu u peaTu30BbhIBaTh COOCTBEHHBIE JKM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BaHUIO HA MPOTSHKEHUM BCEil
KU3HU,

7) DKOJIOTUYECKOTO BOCITUTAHUS:

9KOJIOTHYECKHU 1ielecoo0pa3Hoe OTHOLIEHHE K MPUPOJE KaK MCTOYHHUKY JKHU3HHU Ha 3emie,
OCHOBE €€ CYILLIECTBOBAHMS;

MOBBILICHHE YPOBHS AKOJOTWYECKOM KYIbTYpbl: MPHOOPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYXKAIOLIEH Cpeibl;
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0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U IMyTel UX PelIeHus;

CHOCOOHOCTh MCIOJIB30BaTh MPUOOpPETaeMble NMPU MU3YyYEHUU OMOJIOTUU 3HAHWS U YMEHUs
OpU pEIICHUH MPOoOJieM, CBSI3aHHBIX C palMOHAIBHBIM MPHPOIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IIOBEIEHUS B INPUPOAC, HAIPABICHHBIX HA COXPAHCHHE DABHOBECUS B JKOCUCTEMaAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HEIPHUATHE ACUCTBHUN, NPUHOCAIIUX BPEI OKPYKAIOIIEH NPUPOJHOU Cpere,
yYMEHHUE TMPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JICUCTBUI U MPEIOTBPAILATH UX;

HaJIUYUE PA3BUTOrO 3SKOJOTMYECKOI'O MBIIIJIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIIbITa
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCS HMHU B
[IO3HABATEJIbHONW, KOMMYHMKAaTUBHOW M COLMAIbHOM IIPAKTUKE, IOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTH YKOJIOTUYECKOM HAIIPABICHHOCTH;

8) LICHHOCTH Hay4YHOT'O IIO3HAHMSL:

C(OPMHPOBAHHOCTE  MHUPOBO33pPEHMS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKM M OOLIECTBEHHOW IPakTUKH, OCHOBAaHHOIO Ha JAMalore KYJbTYp,
CHOCOOCTBYIOLIETO0 OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE A3BIKOBOM M YMTATEIHCKOM KyJIbTYphl KaK CpEACTBAa B3aUMOACHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHKue crnenu(uky OHOJOTHHM KaK HayKd, OCO3HaHHWE €€ poiu B (HOPMUPOBAHHU
PaLMOHATILHOIO HayYHOI'O MBIIUICHHUS, CO3/JaHUHU LIEJIOCTHOTO NPECTaBICHUs 00 OKpYKaroleM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellieHUH IPOoOIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH Ui COBPEMEHHOW IMBHIIM3AIMH: O0ECTICUCHHS
HOBOI'O YPOBHS pa3BUTHUsI MEIMLIMHBI, CO3JIaHHS MEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIIOBEUECTBA, IOUCKA ITYTEH BBIXO/a U3 TI00ATBHBIX
9KOJIOTUYECKUX Mpo0seM U obecrieueHus nepexoa K ycToiuuBOMY pa3BUTHUIO, PALIMOHATIBHOMY
UCTIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IMOJyYCHUHU OMOJIOTMUECKUX 3HAHUU B LIEJSAX IMOBBIMIEHUS OOLIeH
KYJBTYpBl, E€CTECTBEHHO-HAyYHOW TPaMOTHOCTM KaK COCTaBHOW dYacTh (DYHKIIMOHAIBHOU
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit pu U3y4eHnu ONOIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMs, MCIIOJNb3YEMbIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTh HCHOJIB30BATh IOJIydyaeMble 3HAHUSA JUIS aHalu3a U OOBSCHEHMs SBJICHUH
OKpYKaloIIero MUpa M MPOUCXOJAIIMX B HEM H3MEHEHUH, yMEHHE JelaTh O0OOCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4yHBIX (DAKTOB W MMEIOLIUXCSA JAHHBIX C LENbI0 MONyYeHHS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OWOJIOTUYECKHUE 3HAaHUS IS PELIeHUsS
po0JieM B peaIbHBIX )KM3HEHHBIX CUTYAlIMSIX;

OCO3HAHHE LIEHHOCTU HAY4YHOW AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH INPOEKTHYIO M
HCCIJIEIOBATEIBCKYIO ACSITEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUH 10 OHOJOTMU B COOTBETCTBHUH C JKU3HEHHBIMU
norpedHocTAMU. B mporiecce TOCTHXKEHUS TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS 00YYarOLUIMMHUCS
mporpaMmMbl IO OMOJIOTUM Ha YpPOBHE CpeaHEro oO0miero ooOpa3oBaHUs Yy OOy4arolIUXcCs
COBEPILEHCTBYETCS YMOLMOHAIBHBIN HHTEIUIEKT, PEANoIaraionui copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOLIET0 CIIOCOOHOCTh OHUMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpEeryJIUpPOBaHMs, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTD
3a cBOE MOBeJIEHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAIBLHBIM U3MEHEHUSM U MTPOSBIIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBAlMM, BKJIIOYAIOUIEH CTPEMJIEHHE K JOCTHMKEHMIO LEIM U YCHEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHUE IEWCTBOBATh, UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSHHE IPYTHX,
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YUYUTBIBATE C€ro TIIpH OCYHICCTBJICHHM KOMMYHUKAIIWUH, CIIOCOOHOCTh K COYYBCTBUIO U
COIICPEIKUBAHUIO,

COMaJIbHBIX HAaBBIKOB, BKJIFOHAIOIIIKUX CIIOCOOHOCTh BBICTpAaNBAaTb OTHOLICHUA C APYTUMHU
JIFOAbMU, Sa6OTI/ITBC${, IIPOABJIATE HHTEPEC U paspCliaTh KOH(l)J'II/IKTBI.

MertanpeameTHble pe3yJibTaThl

MertanpeaMeTHbIe pe3yJbTaThl OCBOCHHS ydeOHOro mpemmera "buosjorus" BKIHOYAIOT:
3HaUMMBIC JUIS  (OPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIUTUIMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, UCCIEAOBaHNUEe, HAOIIOJECHUE, W3MEPEHUE, SKCICPUMEHT M JPYTHX), YHHUBEPCAIbHBIC
yueOHbIe JeicTBUS (IO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYISTHUBHBIC), 00CCIeUNBAIOIINE
dbopMupoBaHre (PYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAILHOW KOMIIETCHIIUH OOYYaroIIUXcs,
CIIOCOOHOCTh oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIIMHAPHBIE,
MHPOBO33PCHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMATILHOM MTPaKTHKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS IMPOTPaMMBI CpPEIHEro oO0mero oOpazoBaHUs
JOJIKHBI OTPaXKaTh:

OBnajieHe YHUBEPCATBHBIMU YICOHBIMH ITO3HABATEILHBIMU JCHCTBUSIMHU:

1) 6Ga3oBbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENILHO (POPMYJTUPOBATh W aKTyaJIM3UpOBaTh NPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHE;

MCII0JIH30BATh MTPU OCBOCHUH 3HAHUHN MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAJIN3a, CHHTE3a,
CpaBHEHHMs, KlacCU(pUKaUU, OOOOIIEHUS), PACKPBIBATh CMBICI OHMOJIOTHYECKUX IOHATUH
(BBIICIATH WX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHSIMHU );

OTpeeNaTh LETu AeSITeNbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHXKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;

UCIIONIb30BaTh OHMOJOTHYECKHE TMOHATHS AN OOBsSCHEHUS (AKTOB M SIBICHUU KUBOU
TIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYKIeHUS (MHIYKTUBHBIE, IeTYKTUBHBIE, IO aHAJIIOTUH ), BBHISIBISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBJICHUSAX, ()OPMYJIUPOBATH BBIBOIBI U
3aKTIOYCHHUS,

MPUMEHSATh CXEMHO-MOJIETIbHBIE CPEJICTBA MJIsi MPEACTaBICHUSI CYIIECTBEHHBIX CBS3EU U
OTHONICHUH B M3y4aeMbIX OHMONIOTMYECKUX OOBEKTaX, a TaK)Ke MPOTUBOPEUUI Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX

pa3pabaThIBaTh IUIAH peLIeHUs MPOOIeMbl ¢ yUETOM aHAIM3a UMEIOIINXCS MaTepUATbHBIX U
HEMaTepUATbHBIX PECYPCOB;

BHOCHTh KOPPEKTHUBHI B JESATEIHHOCTb, OIEHUBATh COOTBETCTBHE PE3YNbTATOB IEJIM,
OIICHUBATh PUCKHU MOCIIEACTBUI IS TEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJNHATH pabOTy B YCJIOBHUSX pEalbHOTO, BHUPTYaTbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM;

2) 6a30BbIE UCCIIENOBATEIbCKUE ACHCTBUS:

BJIQJICTh HaBBIKAMH Y4eOHO-HCCIEIOBATENbCKOM U MPOEKTHOW JEATEIBHOCTH, HaBBIKAMH
paspernieHust nmpooieM, 06J1a1aTh CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY TTOUCKY
METOJIOB PEIICHUS] MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO Pa3TUYHBIX METOJIOB TIO3HAHMUS,

WCIIOJTh30BaTh PA3JIMYHbIE BHJBI JIEATCILHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHMS, €ro
WHTEPIIPETAIIMU, TPEOOPA30BAHUI0 U MPUMEHEHHIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3JIaHUU YUEOHBIX U COITUATBHBIX TTPOEKTOB;

(dbopMUPOBaTh HAYYHBIM TUIT MBIIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMU
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MOHATUSMH U METOAAMU;

CTaBUTh U (popMynupoBaTh COOCTBEHHBIC 3a/ladyd B 00pa30BaTEbHON ACSITEIBPHOCTH WU
KU3HEHHBIX CUTYaLUsX;

BBISBIIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3M UM aKTYalIM3UpOBATh 3ajjady, BBbIIBUIATh
TUIOTE3Y €€ pelleHus], HAXOIUTh apI'yMEHThI JJIs1 10Ka3aTeJIbCTBA CBOUX YTBEPKICHUI, 3a1aBaTh
napaMeTpbl U KPUTEPUU PEIICHUS;

AHAIN3UPOBATH MOJIYYEHHbIE B XO/I€ PEILICHUS 3aJa4l PE3YJIbTaThl, KPUTUUECKH OLICHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JIaBaTh OLICHKY HOBBIM CUTYallUsM, OLIEHHUBATh IPUOOPETEHHBIN OMBIT;

OCYILECTBIIATh 1I€JICHANPABICHHBIA IIOUCK INEpeHOoca CPEeACTB U CIOCOO0OB JeHcTBUSA B
po(heCcCHOHATLHYIO CPEy;

yMETh IEPEHOCUTh 3HAHMS B  IIO3HABAaTEIIbHYIO M IPAKTHYECKYH0  00JacTu
KU3HEJEATEIIBHOCTH;

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX NIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC HJICH, MpeajaraTb OPUTHHAJIbHBIE TOJIXOAbI M PEIICHHS, CTaBUThH
npoOJIeMbl U 3aJauu, IOMyCKaroIue aJbTepHATUBHbIEC PELICHHUS;

3) pabora ¢ uHpOpMAITHECH:

OPUEHTUPOBATHCSI B PA3JIMYHBIX UCTOYHHMKAX HMHGpopManuu (TEKCTe y4eOHOro mnocoowms,
Hay4YHO-TIOMYJISIPHOM JHUTeparype, OMOJOTHYECKUX CIIOBapsAX M CIPABOYHHMKAX, KOMIIbIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaThb HH(MOPMALMIO pa3lIWYHbIX BHJIOB U (opM
IIPEJICTaBIECHUS], KPUTUUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYMBOCTD;

dopMynupoBaTh 3ampochl M MPUMEHSTH pa3jIMyHble METOJbl MpPHU IOHCKE U OTOOpe
Ouonornyeckoi nHMopMaIK, He0OXO0IMMOM ISl BHIIOJTHEHUS y4eOHBIX 3a/1a4;

nproOpeTaTh OIBIT HCMHOJb30BaHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTH,
COBEPUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIOJIb30BaHUS PA3INYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHMANbHYIO (OpPMY HpPEACTaBICHUS OUOJOTHYECKOM
uHpopManuu (CXxembl, TpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U IPYTroe);

UCIOJIb30BaTh HAy4yHbIM $A3BIK B KayecTBE CpEACTBA INpHU paboTe ¢ OHOJOrHMYecKou
uHpOpManrell: TPUMEHITh XUMHYECKHe, (PU3MYECKHe W MaTeMaTU4YeCKUe 3HAKH U CHMBOJIBI,
dopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISIHOCTH;

BJIAJCTh HaBbIKAMM pacllo3HaBaHMs W 3alUThl HMH(pOpMaAlMK, HHYOPMAIIMOHHON
0€30MacHOCTH JIUYHOCTH.

OBnajeHyne yHuBepcalbHBIMM KOMMYHUKAaTUBHBIMU JIEHCTBUAMMU:

1) oOuienue:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BCeX c(epax JKU3HU, aKTUBHO y4acTBOBAaTh B JUAiore
WIM JUCKYCCHUU TIO CYLIECTBY OOCYKJIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOIPOCHI, BHICKA3bIBaTh
CYX/IEHUS OTHOCHUTEJIBHO BBINIOJHEHUs IIpeJylaraeMoi 3ajadyM, YYWUTBIBATH WHTEPECHl U
COTJIACOBAHHOCTD MO3ULIUHI APYTUX YYACTHUKOB JTUAJIOTA WIH TUCKYCCHH);

pacrio3HaBaTh HeBepOaJibHble CpeACTBAa OOIIEHUS, MOHMMATh 3HAUYEHUE COIMATIBHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHHUSI KOH(QIIMKTHBIX CHTYallUd, YMETh CMATYATh KOH(PIUKTHI U
BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIOCOOAMM OOIIEHUS M B3aUMOJEHCTBUS, MOHUMATh HAMEPEHUS
JPYTUX JIOAEH, NPOSIBIATh YBaXHUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyITUpPOBATH CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHHsS] C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

2) cOBMECTHas JEATEIBHOCTD:

MOHMMATh M WCIOJIb30BaTh NMPEHMYIECTBA KOMAaHIHONH W WHIMBHIYaTbHOH pabOTHI TpH
peleHn OMONIOTHYEeCKOi MpoOiieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh PUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS NPHU peLIeHUH yueOHOM 3a/1auH;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX JECHCTBUH C y4y€TOM OOLIMX HMHTEPECOB U
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BO3MO>KHOCTEM Ka)kJIOT0 UJ€Ha KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENbHOCTH, OPTraHU30BBIBAaTh M KOOPAMHHUPOBATH
JIEHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yJbTaThl COBMECTHOU PabOTHI;

OLIGHUBATh Ka4eCTBO CBOETO BKJIA/a M KAXKAOTO YYaCTHHKA KOMaHJbI B OOIIMI pe3yabTar
10 Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBBIE NPOEKTHI, OLIEHUBATh HJEU C IO3ULMU HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIAATh IO3UTHBHOE CTPAaTErMUYECKOE IOBEJEHUE B PpA3JIUYHbIX CUTYyalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIbHBIMU PErYJISITUBHBIMU JEHCTBUSIMMU:

1) camoopranu3zanus:

UCITIOJIb30BaTh OWOJIOTMUECKUE 3HAHUS JJs BBIBICHUS NPOOJIEM M UX pPELICHHs B
KU3HEHHBIX M YUEOHBIX CUTYalMsIX;

BBIOMpPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHUH IENIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOHMX
JEUCTBUAX M IMOCTYIKAaX II0 OTHOIIECHUIO K >KMBOW INPUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKpYXarOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENbHYIO AEATENBbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B 00pa30BATCIILHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITh IIJIaH PEIICHUs MPOOJIEMbI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U IPEOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclMpsATh paMKH y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX IPEINOYTEHUH; JenaTh
OCO3HAHHBII BEIOOD, APTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (DOPMUPOBAHHIO U MPOSBICHUIO IIUPOKOH IPYIUIMH B Pa3HBIX 00JIACTSIX
3HaHU, HOCTOSHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbIN YPOBEHbD;

2) CaMOKOHTPOJIb!

JlaBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTb, OLEHUBATh
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIaJICTh HaBbIKAMU IT0O3HABATEIbHOMN peduieKCHU KaKk OCO3HAHUS COBEpIIaeMbIX NeHCTBUI U
MBICTIUTENIbHBIX MPOIIECCOB, UX PE3YJIbTATOB M OCHOBAHUM, MCIOJIb30BaTh NMPUEMBI pedIeKcuu
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHHUMATh PELIEHUS 0 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€E PE3YJIBTATOB IEATEIbHOCTH;

3) npuHATUA ceOsl U APYTUX

OpUHUMATh ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB EATEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIUOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUH JAPYroro YeIoBeKa.

IIpenmeTHbIe pe3yJibTaThI
10 kaacc

[TpenmeTHbie pe3ynbTaThl ocBoeHHs mpopammbl COO mo Ouonioruu Ha 6a30BOM YpPOBHE
BKJIIOYAIOT crienuduyueckue s yueOHoro npeamera "buosorus" HayyHble 3HaHUS, YMEHHUS U
CcrocoObl JEeMCTBUII 1O OCBOECHHIO, HMHTEPHpPETAalMd U NIpeoO0pa3oBaHUIO 3HAHUM, BUIBI
JeSITeILHOCTH TI0 MOJIYYEHUIO HOBOTO 3HAHMS M MPUMEHEHMIO 3HAHUW B Pa3IUYHBIX y4eOHBIX
CUTYallUsX, & TAK)KE B peabHbIX dKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IpeMETHBIE Pe3yNbTaThl IPE] CTaB JICHHBI 110 T0J1aM 00y4eHusl.
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[TpenMeTHBIC pe3yabTaThl OCBOSHUS yueOHOro peameta "buonorus" B 10 KiBcce TOKHBI
OTpaxkaTh:

c(OPMHPOBAHHOCTh 3HAHUI O MecTe M POJM OHOJOTMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAaHMH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKIIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PACKPBIBATH COACPNKAHWE OMOJIOTMYECKUX TEPMUHOB M TIOHSATUMN: KHU3Hb, KIETKA,
OpraHu3M, MeTabo0Jin3M (0OMEH BEIIECTB U MPEBpaIleHNEe SHEPTUH ), TOMEOCTa3 (CaMOpeTyJISIIHs ),
YpOBHEBasi  OpraHM3alusi  JKMBBIX  CHCTEM, CaMOBOCHpPOM3BEIEHUE  (pEHpOIYKIMS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHME H3Jaratb OWOJIOTMYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHa,
IEHTpaJbHasl J0TrMa MOJICKYJsApHOH Owomoruu), 3akoHsl (I'. Mennens, T. Moprana, H.N.
Baguiosa) u ydeHus (0 LIeHTpax MHOTOOOpa3us U MPOUCXOKACHUS KyIbTypHBIX pacrenuii H.1.
BagunoBa), onpeaensTh rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;

yYMEHHUE BIAJIETh METOJAMH HAy4YHOTO MO3HAHHS B OMOJIOTHMH: HAONIOJIECHHE M ONMHCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus ¢ MpOBEAeHHE OHOJIOrHYEeCKOro
AKCIIEPUMEHTA, BBIJIBIDKCHHE THIOTE3bl, BBISIBJICHHUE 3aBUCUMOCTH MEXIY HCCIEAYEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3yNlbTAaTOB, HCIIOJBb30BAHHBIX HAYUYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJbl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIICIATH CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHMU3MOB, OCOOCHHOCTH IMPOIECCOB: 0OMEHa BEIIECTB U
MpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, TIACTUYECKOTO0 M DHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJ0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTCHE3);

yYMEHUE MPHUMEHSTHh MOJYYCHHBIC 3HAHUA IS OOBSICHEHUs OMOJOTMYECKUX IMPOLECCOB U
SIBIICHUH, 17151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C IENIbIO OOeCTIeueHust
0€30MaCHOCTH CBOEr0 3JI0POBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJIEH, COOJIIOJIEHUS HOpM
rPaMOTHOTO TMOBEACHHUS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHWE HEOoOXOIUMOCTU
UCTIOJIB30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHMONOTHH M OMOTEXHOJIOTHH JUIsl palMoOHAIBEHOTO
MPUPOJONOIB30BAHMS;

YMEHHME pellaTh »3JIEMEHTAapHble TE€HETHYECKHEe 3aJayd Ha MOHO- U JAUTrMOpUIHOE
CKpeIlIMBaHUe, CIETUIEHHOE HAcJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUTHOTO CKPEUTUBAHUS
JUISL TIpe/iCKa3aHus Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHSITH JIA0OpATOPHBIE M MpPaKTUYECKUe paboThl, cOOMI0OIaTh MpaBHiia MPHU
pabote ¢ y4eOHBIM U JIa0OPATOPHBIM 00OPYI0BAHUEM;

YMEHHE KpPUTHUYECKH OIEHUBATh M HHTEPIPETHPOBATH HHQPOPMAIMIO OHOIOTHMYECKOTO
COJIep’KaHusl, BKIIIOYAIOILIYIO TICEBJOHAyYHbIE 3HAHUS U3 Pa3IMYHbIX HWCTOYHUKOB (CpelICcTBa
MaccoBOW MH(OpMaNNK, HAyYHO-TIONYISPHBIE MaTEpPHUalbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJI0TUHU, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHUE CO3/1aBaThb COOCTBEHHBIE IHCBMEHHbIE M YCTHBIE COOOIeHHs, 000011as
OMOJOTMYECKYl0 HMH(POPMAIMI0O M3 HECKOJbKUX HMCTOYHHMKOB, TPAaMOTHO HCIOJb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

11 kaace

[TpenMeTHBIC pe3ynbTaThl OCBOCHUS yueOHoro npeamera "buonorus” B 11 kitacce H0KHBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MeCTE€ W POJM OWOJIIOTHM B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMUPOBAaHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpA U
HAyYHOTO MHPOBO33PEHUS, O BKJIaJIE POCCUUCKUX M 3apYOEKHBIX YUEHBIX -OHOJIOTOB B pa3BUTHE
Ouosiornu, PyHKITMOHAITBHON TPAMOTHOCTH YeJIOBEKA VISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpBIBATh COJEpKAaHUE OMOIOTHUECKUX TEPMUHOB U MOHITHIA: BUJ, MTOMYJISAIHS,
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reHo(OHA, SBONIONMS, JBWXKYIIUE CHIBI ((aKTOpBI) 3BOJIONUHU, MPUCTIOCOOIEHHOCTh
OpraHM3MOB, BHJI000pa3oBaHUE, JKOJOrMYeckue (HaKTOpbl, HSKOCUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PeYIIEHTHI, LIENH MUTaHUs, YKOJIOTHUECKas MupaMuIa, Onoreomnenos, ouochepa;

yMEHHE Wu3jaraTh Ouojormyeckue Teopuu (dBomronuonHas teopus Y. JlapBuHa,
CHUHTETUYECKAsl TEOPHUSI IBOJIIOIIMH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/siiieBoro cxoactea K.M.
bapa, yepenoBanus riaBHBIX HampaBieHud W nyted sBomonuu A.H. CeBepiioBa, ydyeHHs O
o6uocdepe B.M. Bepraackoro), onpeaensTh rpaHUILBI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

yYMEHHE BIaJIeTh METOJaMU HAYYHOTrO NMO3HAHHUS B OMOJOTrMU: HAOJIOJCHHE U OINHCAaHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M TPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJIYUYECHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHIA,
TEOpUH U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTAaTOB;

YMEHUE BBLACTATH CYIIECTBEHHBIE IPU3HAKU CTPOCHUSI OMOIOTHYECKUX OOBEKTOB: BUJIOB,
MOMYJSILIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLEHTOB, OHOTEOIlEHO30B M JKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB, JCHCTBHUS HKOJIOrMYECKUX (aKTOpOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOTIOT€HHBIX U3MEHEHHI B
9KOCUCTEMaX CBOEHl MECTHOCTH, KPYroBOpPOTa BEHIECTB U OHOrCOXMMHYECKHX LHKIOB B
ouocdepe;

YMEHHE NPUMEHATH MOJy4YeHHbIC 3HAHUS ISl 00BSACHEHUS OMOJIOTHYECKUX IMPOLIECCOB U
SIBIICHUM, /ISl IPUHSATHS PAKTUYECKUX PEIICHUH B MOBCETHEBHOMN KU3HHU C IIEITIBI0 00ECTICYCHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIOJIEH, COONIOIEHUS HOPM
rPaMOTHOI'O TOBEACHUSI B OKpYXKalolled MNPUPOAHON Ccpele, NOHMMaHue HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKECHHH COBpEMEHHOM ouonoruu IS paIoHaIbHOTO
[PUPO/IONOIIB30BAHUS;

YMEHHE pelliaTh 3JIEMEHTapHble OHOJOTHMYECKHE 3aJayd, COCTaBISATh CXEMbl IEepeHoca
BELIECTB U SHEPTUH B 3KocucTeMax (LeNH MUTaHUs);

YMEHHE BBINOIHITH JIA0OpATOPHBIE M MpaKTUYecKue paboThl, cOONI0aTh MpaBuiIa MpU
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHUE KpPUTHUYECKU OLEHMBATh M WHTEPHPETHPOBATh HHPOPMALUIO OHUOJIOTHYECKOTO
COJIepKaHus, BKIIOYAIONIYIO0 IICEBAOHAYYHbIE 3HAHWUSA W3 PAa3IMYHBIX HMCTOYHHKOB (CpeicTBa
MaccoBoW HMHGpOpMalMK, HAayYHO-TIOMYJSPHblE MaTepualibl), paccMaTpuBaTh TIJI0OAJIbHBIE
HKOJIOTMYECKUE NMPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE Cco3/7aBaTh COOCTBEHHBIE TMCBMEHHBIE M YCTHBIE COOOIIeHUs, 00001Ias
Ouonornyeckyro HMHGOpPMAlMI0O M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

3. TEMATHUYECKOE IINTAHUPOBAHUE YUYEBHOI'O ITIPEAMETA «BUOJIOTI'US1»

(FA30BBIM YPOBEHD)
10 KJTACC
Ne Tema pa3snena Koua- DJIEKTPOHHBIE pecypchl
BO
4acos
buonorus xak Hayka. 2 |https://resh.edu.ru/subject/5/10/

JKuBnIle ccTeMBI U X opranu3anus.

https://resh.edu.ru/subject/5/10/

XUMHUYECKUH COCTaB U CTPOCHUE KIIETKHU. https://resh.edu.ru/subject/5/10/

)KI/ISHe)IeSITeJ'II)HOCTB KIJICTKH.

https://resh.edu.ru/subject/5/10/

Ol B|WNF-
(alNer)Ne i

Pa3zmHOXeHME U HHANBUAYAIbHOE https://resh.edu.ru/subject/5/10/
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pa3BUTHE OPTaHU3MOB.

6 | HacimencTBEHHOCTh M H3MCHUHBOCTh 8  |https://resh.edu.ru/subject/5/10/
OpraHU3MOB.
7 | Cenekuust opranu3mMoB. OCHOBBI 3 |nttps://resh.edu.ru/subject/5/10/
OMOTEXHOJIOTHH.
8 PesepBHOE Bpems 1
Hroro: 34
11 KJIACC
Ne Tema pa3zgea Koua-Bo DJIeKTPOHHBbIE Pecypchl
4acoB
1 DBOIIIOLIMOHHAS OUOJIOTHSI. 9 https://resh.edu.ru/subject/5/11/
2 Bo3HUKHOBEHHE U Pa3BUTHE KU3HH Ha 9 https://resh.edu.ru/subject/5/11/
3emuie.
3 OpraHu3mbl ¥ OKpY’Karolias cpesa. 5 https://resh.edu.ru/subject/5/11/
4 Coo011ecTBa U 3KOJIOTHUECKHE CHCTEMBI. 9 https://resh.edu.ru/subject/5/11/
5 PezepBHOE BpeMms 2
Hroro: 34
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