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IlosicHuTeIbHAA 3aNIUCKA

PabouasmporpamMmmanoXuMuuHaypOBeHbCPEIHET000IIer000pa3oBanus Isio0yyaronmxes 10-11-
xkiaccoBMOY «XKeneznoropckasCOILINe2»pazpaboTaHaBCOOTBETCTBHUCTPEOOBAHUSIMH:

o DenepabHOr03aKOHAOT 29.12.2012 Ne 273-
d3«06006pazoBanuuBPoccuiickoiidenepanuny;

e TpukazaMuHOOPHAYKHOT 17.05.2012 No 413
«O0yTBepxKAeHnUEIePATHHOTOrOCYIapCTBEHHOT000pa30BaTeIbHOrOCTaHJapTacCpEIH
€roo0IIeroo0pa3oBaHUsDY (cu3MeHeHusIMH,
BHECEHHbIMUIIpHKa30oMMuHnpocsenienusoT 12.08.2022 Ne 732);

o IpuKa3aMUHIPOCBEIICHUAOT 18.05.2023 Ne
371 «O6yTBep)kaeHnupeaeparTbHOH00pa30BaTEILHOUIIPOrPAMMBICPEAHET000IIer000
pa3oBaHUNY;

o 1puKa3aMUHIIPOCBEIIECHUSAOT 22.03.2021 Ne 115

«O06ytBepxaeHunllopsinkaopraHn3aluuMOCYIIECTBICHUI00pa30BaTEIbHONACSITETLHO
CTHUII0OOCHOBHBIMOOIIE00pa30BaTEIbHBIMIIPOrPaMMaM—
00pa30BaTeNbLHBIMIIPOTPAMMAMHAYATTBHOT000IIIETO,
OCHOBHOT'OOO0IIETOMCPEAHET000IIET000pa30BaAHNUSY;

e CII 2.4.3648-20 «CanurtapHo-
ANUAEMUOJIOTMYECKUETPEO0BAaHUAKOPraHU3aMIMBOCIIUTAHUSIMOOYUEHHUS],
OTJBIXan0310POBICHUAACTEHUMOIIONEIKI»,
YTBEPKICHHBIXITOCTAHOBJIICHUEMIITIABHOIOCAHUTAPHOTr0BpayaoT 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21
«'urueHnyecKueHOpMaTUBBIUTPEOOBAHUSKOOECTIEYEHUIOOE30TaCHOCTHH (nn)
0e3BpeIHOCTHIITUEeTIOBEKA(AKTOPOBCPEILIOOUTAHUS,
YTBEPKI€HHBIXIIOCTAHOBJIEHUEMIJIaBHOTOCaHUTapHOTroBpayaoT 28.01.2021 No 2;

e KOHIEMIMUIIPENOJABAHUAIIPEIMETAXUMHUSY;

e KOHLEMIMUIKOJIOTHYECKOr000pa3oBaHUABCUCTEMEOOIIET000pa30BaHus;

e ydeOHOroIuIaHacpeHeroo0erooopa3oBaHus,
yTBepkaeHHoronpukazoMMOVY «KenesnoropckassCOLLINe2»«O0yTBepK A€HUNOCHOBH
01100pa30BaTEIbHONIIPOrpaMMBICPEAHET000IET000pa30BAHUAY;

e (enepanbHOIPAOOUESUITPOTPAMMEBITIOYUCOHOMYTIPEIMETY«XUMHUN».

PabouasmporpaMmmaopueHTHPOBaHAHALIETIEBBICIIPUOPUTETHI,
chopMynrpoBaHHbIEB(hEIEpATHEHOMPabOUeHIIPOrpaMMEBOCTIUTAHUANBPAOOYEHTTPOrPAMMEBOCITU
TaHuAMOY «KenesznoropckasCOILINe2 .

Bocnurarenshbiii notenuman mnpeamera «XumusinB MOY  «Kenesnoropckas COILL Ne2y
peann3yercs uepes:

-YyCTaHOBIICHHE JOBEPHUTENBHBIX OTHOMIGHWH MEXIy y4YHTeJIeM U €ero Yy4YeHHKaMH,
CHOCOOCTBYIOUIMX IMO3UTHUBHOMY BOCHPHUSTHIO y4allUMHUCS TpeOOBaHMM M Tpoch0 yduTens,
NPUBJICUCHUIO WX BHUMaHUS K OOCYyXTaeMoil Ha ypoke HWHQPOpMAalWd, aKTHBH3AIUU WX
MIO3HABATENBbHOM JeSITETLHOCTH;

-MOOY’KJICHHEe TIKOJHLHUKOB COOIO/IaTh Ha YpOKe OOIICTIPHHSATHIE HOPMBI MTOBENICHHSI, MTPaBHIa
oO0IIeHus1 co cTapuMMHU (YUUTENSIMHU) U CBEPCTHUKAMU (00Y4arOUUMHKCS), TPUHIMITBI Y4eOHOH
JVICIIATUTMHBL X CAMOOPTaHHU3AIHH;

-IPUBJICYEHNE BHUMAHUS MIKOJBHUKOB K IIEHHOCTHOMY acCHeKTy H3y4aeMbIX Ha YpOKax



SIBJICHU, OpraHu3aius ux paboThl ¢ TOTy4aeMoi Ha ypoKe COLMAIbHO 3HAYMMOM nHpopMaren
-MHULMMPOBAHUE €€ O0CYXJCHMsI, BbICKA3bIBAaHMs y4YaIllUMHUCS CBOETO MHEHMs IO €€ MOBOAY,
BbIPa0OTKH CBOET0 K HEM OTHOIIEHHUS;

-UCIIOJIb30BaHUE BOCHHUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUS Y4eOHOro IpenMeTra depes
JEMOHCTpALMIO JAETAM IPUMEPOB OTBETCTBEHHOI'O, T'PAKJAHCKOIO IOBEAEHHUS, IPOSBICHUS
YeJIOBEKOII00Us U J0OpoCcepIedHOCTH, Yepe3 MoA00p COOTBETCTBYIOIUX TEKCTOB JUISl UTCHMS,
3a[a4 JJIs pelIeHus], MPOOJIEMHBIX CUTYAIMH U1 00CYXIEHUS B KJIacce;

-IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM padOThl Yy4YaIlIMXCS: MHTEIIEKTYalbHBIX,
JIEJIOBBIX, CUTYallMOHHBIX UIP, CTUMYJIMPYIOIIMX I103HABATEIbHYIO MOTHBALMIO IIKOJIbHUKOB;
JUCKYCCHM, KOTOpbIE JAlOT y4alluMCs BO3MOXKHOCTb IPUOOpPECTH  OIBIT  BEICHHUS
KOHCTPYKTUBHOTO JHajiora; TPYNIOBOM paboThl WiuM paboThl B Mapax, KOTOPHIE YydaT
HIKOJIbHUKOB KOMAaHJHOM paboTe U B3aUMOJEHCTBUIO C IPYTUMU JI€ThMH;

-BKJIFOYEHHE B YPOK UIPOBBIX MPOLENYP, KOTOPHIE IOMOTAIOT MOJAEPKAaTh MOTUBALIUIO JAETEN K
HOJYYEHUIO 3HAaHWH, HAJIAXKHUBAHUIO IMO3UTHBHBIX MEKIMYHOCTHBIX OTHOILIEHHH B Kiacce,
MIOMOTAIOT YCTaHOBJICHUIO 100pOXKenaTeIbHONH aTMOC(ephl BO BpEMsI YPOKa;

-opraHu3anus me@cTBa, HACTABHUYECTBA MOTHBHPOBAHHBIX U 3PYAMPOBAHHBIX y4allluXcs HaJ
UX HEYCHEBAIOUIMMH OJHOKJIACCHUKAMH, JAIOIIEro IIKOJIbHUKAM COLUAIbHO 3HAYUMBIA OINBIT
COTPYAHMUYECTBA U B3aMMHO ITOMOIIY;

- WHULMHUPOBAHUE U MOJJEP)KKA MCCIEI0BATEIbCKOW JIEATEIbHOCTH IIKOJIBHUKOB B paMKax
peanu3alMy MMU WHAMBUIYAIbHBIX W TPYNIOBBIX HCCIEI0BATEIbCKUX IPOEKTOB, YTO JacT
MIKOJbHUKAM BO3MOKHOCTH MPUOOPECTH HABBIK CAMOCTOSTEIBHOTO PEIICHUS TEOPETUYECKON
po0JIeMbl, HaBbIK T'€HEPUPOBAaHUS M O(POPMIIEHUSI COOCTBEHHBIX M€, HaBbIK YBAXKUTEIHHOI'O
OTHOWIEHHSI K YYKUM HIesM, O(QOPMIIEHHBIM B pPabOTax IPYyruX HCCIEI0BaTeNei, HaBBIK
yOJIMYHOTO BBICTYIUIEHUS NEepe]] ayAUuTOpueil, apryMeHTUPOBAHHs U OTCTauBaHUs CBOEH TOUKU
3pEHUS.

-oco00e BHUMaHUe B BocnuTarenbHou padote yuutens B MOY « XKeneznoropckas COL No2y
OTBOJUTCS] MHULIMMPOBAHUIO U MOJIEPKKE UCCIEA0BATENbCKON NEATEIIbHOCTH 00Y4arOIUXCs B
paMKax peai3aluy UMU UHAWBUIYAIbHBIX U IPYIIIOBBIX UCCIIEAOBATENbCKUX IPOEKTOB , YTO
AT UM BO3MOXXHOCTh T PHOOPECTH HABBIK CaMOCTOSATEIBHOTO DEUICHHS TEOPETHUECKOU
po0JeMbl, HaBBIK T€HEPUPOBAaHUS M O()OPMIIEHUS] COOCTBEHHBIX HJI€H, HaBbIK YBAXKUTEIbHOI'O
OTHOWLIEHUSI K YYXHUM HAeIM, OQOpMJIEHHBIM B paboTax JpYyrux HccienoBaTesiel, HaBbIK
nyOJIMYHOTO BBICTYIUIEHUS MEepe]] ayUTOpueli, apryMEHTUPOBAHUS U OTCTaMBAHUS CBOEH TOUKU
3peHus. Taxke B IIKOJIE HAKOIUIEH OMBIT IO OpraHU3alui Ha YpoKax (opM CMBICIOBOTO YTE€HUS,
YTO MMEET M BOCIMTATEIbHBIA IMOTEHIMAT HAa KaXJOM YPOKE U IPEAMETe 4epe3 JaHHYIO
TEXHOJIOTHIO.
[TporpaMmanoxuMurHaypoBHECPEAHEr00011Ieroo0pa3oBanusipazpadboTanaHaocHoBeDeiepanbHO

ro3aKoHaoT 29.12.2012 Ne 273-03«0606pazoanunBPoccuiickoii®eneparum,
TpeOoBaHUIKpe3yabTaTaMOCBOEHU A eepatbHON00pa30BaTEIbHONIIPOrPaMMBICPETHET000IIETO
o0Opa3oBaHUs (POIICO0),

npezcTaBieHHbIXBDe1epaaIbHOMIOCYAapCTBEHHOMOOpa3oBaTeabHoMcTaH1apTeCOO,
cyueroMKoHuenuuunpenoaaBanustyaeOHoOronpeMeTa« X uMusi»BoOpa3zoBaTeIbHbIXOpraHU3ai
saxPoccuiickoni®@enepanuy, peann3yoIuX0CHOBHBIEO0Pa30BaTEIbHBICIIPOT PAMMBI,
MOCHOBHBIXITONI0)KeHNH «CTpaTeruupaspurusiocnutanussPoccuiickoii®enepannuanepuoiio
2025 roga» (pacnopstxkenuelIpasurensctBaP®ot 29.05.2015 Ne 996-p).

OCHOBYIOIX0TIOBKPa3pabOTKEPOrpaMMBITIOXUMHUH, KOMPEAeTeHUI000IeHcTpaTernno0ydeHus,
BOCTIIUTAHUSIMPA3BUTUSIO0YIAIOIIUX CACPECTBAMUYYEOHOTOIIPEIMETa«X UMHSIN IS 10-11
KJIACCOBHA0a30BOMYPOBHECOCTABIWIIMKOHIIETITYalbHBIETI010keHHUIDPT OCCOO0B3anM000yCIIOBI
€HHOCTHIIETIEH, colepKaHus,
Pe3yJbTaTOBOOYUEHUSUTPEOOBAHUMKYPOBHIONOITOTOBKUBBIITYCKHUKOB.



XummuueckoeoOpa3oBaHue, MOJTy4aeMOEeBBITy CKHUKaMUOO0111e00pa3oBaTeIbHOMOpraHu3alny,
SBIISICTCAHEOTHEMIIEMOYaCTHIONX00PA30BAHHOCTH.
OHoCITy)KHT3aBEpIIAIOIIUMATAIIOMPEAIN3aALUTHACOOTBETCTBYIOIIEMEMY0a30BOMYPOBHEKIIIOUEB
BIXLICHHOCTEH, MPUCYIINXLEIOCTHONCUCTEMEXUMHUECKOT000Pa30BaAHUS.
OTUIICHHOCTUKACAIOTCIIIO3HAHU3aKOHOBIPUPOIBI,
(bopMHPOBAHUAMUPOBO33PEHUSHOOIIECHKYIBTYPHIYETIOBEKA,
aTaKKEIKOJIOTNIEeCKNO000CHOBAaHHOT OO THOLIIEHUAKCBOEMY3I0POBbIOMIIPUPOIHOMCpeie.
Peanu3zyercaxumuieckoeoOpa3oBaHNE00ydaOIUX CAHAYPOBHECPEAHET0001IET000pa30BaHUsACPE
JICTBAMUYy4€OHOTONnpeAMeTa« X UMH»,
COJICPKAHNEUTIOCTPOCHUEKOTOPOT 00T PEIEIICHBIBITPOrPAMMETIOXUMUHCYIETOMCIICIIM(PUKHHAYKH
XUMHUHY, €e3HaYCHMSIBIIO3HAaHUUITPUPOIbIMBMATEPUAIbHOMKU3HUOOILECTBA,
aTaKKeCy4yeTOMOOIIUX e HUITPUHIIUIIOB,
XapaKTepU3YIOIUXCOBPEMEHHOECOCTOSHUECHCTEMBICPEJHEr0001IerooopazoBanusiBPoccuiickoit
®denepauuu.

XUMUAKAKIIEMEHTCUCTEMBIECTECTBEHHBIXHAYKUTPAETOCOOYIOPOIbBCOBPEMEHHONIIMBUITN3AIINH,
BCO3JJaHMMHOBOI0a3bIMaTEePUATIEHOUKYIBTYPHI.
OHaBHOCUTCBOIMBKIAIBHOPMUPOBAHHEPALIMOHATIBHOT OHAYYHOT OMBIIIIJICHHS,
BCO3/IaHUEIIETIOCTHOTOIIPECTABICHUI000KPYKAIOMIEMMHUPEKAKOEJMHCTBEPUPOIBINIEIIOBEKA,
KOTOPOE(POPMHUPYETCIBXUMUHUHAOCHOBEIOHUMAaHHBEIIECTBEHHOTOCOCTABAOKPYKAIOIIETOMHUDPA,
OCO3HAHHUSAB3aUMOCBSI3UMEXKyCTPOCHUEMBEIIECTB,
UXCBOWCTBAMHUHBO3MO)KHBIMHUOOIACTAMUTIPUMEHEHHUS .

TecHOB3aMMOIEHCTBYSACIPYTMMUAECTECTBEHHBIMUHAYKAMH,
XUMUACTAIAHEOTHEMIIEMONYACTBIOMUPOBOUKYIIBTYPHI,
HE00XO0IMMBIMYCIOBUEMYCIIEIIHOTOTPYAaMKU3HUKAXK 10T OWIEHA00IeCTBa.
CoBpeMEHHAIXNMUSAKAKHAYKACO3UJATEIIbHAS,
KaKHayKaBbICOKUXTEXHOJOTMHHANIPaBI€HaHAPEIEHUETI00aIbHBIXITPOOIEMYCTONYMBOTOPa3BUT
USAYEI0BEYECTBA—CBIPLEBOH, JHEPreTUYECKOH, MULIEBOH,
HKOJIOTUYECKOM0€3011aCHOCTUMOX PAaHBI3IOPOBbS.

BcootBercTBUMCOOIIMMULIETIMUMTIIPUHIIMIIAMUCPEAHET000I1IET000pa30BaHUACOAEPKAHUETIPE]]
MeTa«XuMUsD) (10-11-exnacchl, 0a30BbIiTypOBEHbH3YUECHNUS)
OpPUEHTHPOBAHOIPEUMYIIIECTBEHHOHAOOIIEKYIbTYPHYIONOATOTOBKYOO yUatOLIHXCs,
HE00XO0IUMYIOUM/UISIBEIPa00 TKUMHPOBO33PEHUECKUXOPUEHTHPOB,
YCIIEIIHOIOBKJIFOYEHHUSBKU3HBCOLINYMA, MIPOJOJKEHUSI00Pa30BaAHUSBPA3TNYHBIX00JIACTSX,
HECBSI3aHHBIXHETIOCPECTBEHHOCXUMUEN.

CocTaBnsiromuMHNIPEAMETA« X UMHSINSIBIIIOTCI0a30BbIEKYPChI—
«OprannueckassxuMus»u«OO0IIasnHEOPTaHUYECKATX MU,
OCHOBHBIMKOMIIOHEHTOMCOIEPKAHUSIKOTOPBIXSIBIISIOTCSIOCHOBBIOA30BOTHAYKH |
CHCTEMa3HAaHUUIIOHEOPTaHUYECKOMX UMUK (CBKITIOUCHMEM3HAHUHUM300 IS HX UMHUH )
MOPTaHUYECKOMXHUMUU.
®opmMupoBaHUEAAHHONCUCTEMbI3HAHUHITPUU3yYEHUUTIPEIMETA00ECTIEYNBAETBO3MOKHOCTHPACC
MOTPEHUSBCETOMHOT000PA3UIBEIIIECTBHAOCHOBEOOIIUXTOHATUH, 3aKOHOBUTEOPUMXUMUH.

CrpyKTypacoaepx aHUsIKypCOB—
«OprannueckasxuMus»u«OO0IIassnHeopraHnYecKassXx MMUAI»C(HOpMUPOBaHABIPOT PAMMETIOXUIMUU
HAOCHOBECHUCTEMHOTOII0/IX0JaKU3yUYeHHIOY4eOHOrOMaTepHaiano0yCII0BICHAUCTOPUYECKHOOO0CH



OBaHHBIMPA3BUTUEM3HAHUTHAOIIPEAEIECHHBIXTEOPETHUECKUX YPOBHSIX . Tak,
BKYpCEOPraHNYeCKONX MMUNBEILECTBAPACCMATPUBAKOTCIHAYPOBHEKIACCUYECKONTEOPUUCTPOEHU
SIOPraHUYECKUXCOEMHEHUH,
aTaKKEHAayPOBHECTEPEOXUMHUUYECKUXUIIICKTPOHHBIXIIPEICTABIEHUUOCTPOCHUUBELIECTB.
Caenenus0013y4aeMbIXBKYPCEBELIECTBAX JAI0TCABPA3BUTUH—
OTYTJIEBOIOPOAOBIOCIIOKHBIXONOIOTUYECKUAKTUBHBIX COSTMHECHU .
BkypceoprannyeckoiMxuMuumnonydaTpazBuTuecHhOpMUpOBAHHBIEHAYPOBHEOCHOBHOT'O0OOIIIET 00
Opa3oBaHUANIEPBOHAYATBHBICTIPEICTABICHUIOXUMUYECKONCBA3H,
KJIaCCU(UKALMOHHBIXIIPU3HAKAXBEIIECTB, 3aBUCUMOCTUCBOMCTBBEILIECTBOTUXCTPOCHHUS,
OXMMHYECKOMPEaKIUU.

[ToAHOBBIMYTIIOM3PECHHSIBITPEAMETE X UMHI»0a30BOTOYPOBHIPACCMATPUBACTCAN3yUCHHBIHHAYD
OBHEOCHOBHOT0O00IIEr000pa30BaHUATEOPETHUCCKIUITMATEPHATH(PAKTOIOTHICCKUECBEICHUSIOBEIII
€CTBaXUXUMUYECKOMPEAKIINH. Tak, BUYACTHOCTH,
BKypce«OO0assnHeopraHnIecKassx uiMHAI»00 yJaro UM CSTIPEI0OCTaBIAETCIBO3MOKHOCTHOCO3HATh
3HAYCHHUETIEPUOTUIECKOT03aKOHACOOIETEOPETUYECKUXUMETOA0IOT MU ECKUXITO3UIIHH,
rI1y0KETOHITBUCTOPUYECKOCU3MEHEHUE P YHKITUHITOT03aKOHA—
0TO000IIAI0IIEH 000 bACHAIOIEHUTTPOTHOZUPYIOTIIEH.

Enunascucrema3sHaHUMOBaKHEUIIIMXBEII[ECTBAX, HXCOCTAaBE, CTPOCHUH,
CBOMCTBaxUIIPUMEHEHUH, ATaK)KCOXMMUYECKUXPEAKLIMSX,
MXCYIIHOCTUU3aKOHOMEPHOCTAXIPOTEKAHUAOTIOIHIETCABKYpCax 10-xu 11-

XKJIACCOBAJIEMEHTAMUCOACPKAHUS,  MMEIOIIUMUKYIbTYPOJIOTHUeCKUMUIPUKIIAAHONXapaKTep.
OTHU3HAHUACTIOCOOCTBYIOTIOHUMAHUIOB3aMMOCBSI3UXUMUUCIPYTUMUHAYKAMH,
PacKpbIBalOTEEPOIIbBIIO3HABATEILHONUITPAKTHUECKONACSITETHOCTUYEIIOBEKA,
CIOCOOCTBYIOTBOCITUTAHHIOYBAKEHUSKIIPOIIECCYTBOPUYECTBABOOIACTUTEOPUUUTTPAK THYECKUXIIP
NI0KECHUUXUMHUH,
MTOMOTaIOTBBIMTYCKHUKYOPUEHTUPOBATHCABOOIIECTBEHHOMIMYHOCTHO3HAYUMBIXITPOOIeMax,
CBSI3aHHBIXCXHUMHEH,
KPUTUYECKHUOCMBICITUBATEUH(POPMATUIOUTTPUMEHATHEEISTIOTIONHEHUA3HAHUH,
PELICHUSMHTEIUIEKTYyalIbHBIXUDKCIIEPUMEHTAIbHBIXUCCIIEA0BATEIbCKMUX3a/1aY.
BuenomMcoaepsxanueyueoHoronpeaMeTa« X uMUs» JaHHOTOyPOBHIN3YUSHUSIOPUEHTHPOBAaHOHA(O
PMHUPOBAHUEYOOYUIAIOIIUX CIMUPOBO33PEHYECKONOCHOBBIIAIIOHUMAHUADUITOCOPCKUXUICH,
TaKUXKaK: MaTepuaibHOEEIMHCTBOHEOPTAHMUECKOTOMOPTraHUYECKOTOMUPA,
00yCIIOBIEHHOCTHCBOMCTBBEIIECTBUXCOCTABOMUCTPOCHHUEM,
MMO3HABAEMOCTBIIPUPOAHBIXIBIICHUNITYTEMIKCIIEPUMEHTAUPEUIEHUATIPOTUBOPEUNMEK TYHOBBIM
Hn(PaKTaMUUTEOPETUUECCKUMUTIPEATIOCHUTKAMH,
OCO3HAHUEPOJIUXUMHUUBPEIICHUUIKOIOTHIECKUXTIPOOIIEM,
aTaKKenpoodIeMcOeperKeHUIIHEPTETUYECKUXPECYPCOB, CBIPBS,
CO3JIaHUSTHOBBIXTEXHOJIOTUHHUMATEPUATIOB.

BrnanepenenusizagauBociuTaHus,

Pa3BUTHANCOLHMATM3ALNNO0yYaIOIIUX CATPHUHATHIETTPOrPaMMONTIOX UIMUUTIO X OIBIKOTIPEICIEHU
I0COJIEPKAHUAUIIOCTPOSHUSITIPEIMETAIIpelycMaTpUBalOT(HOPMUPOBAHUEYHUBEPCATILHBIX Yd€OHbI
XJACUCTBUN, MMEIOIINX0a30BOe3HAYCHUENIISIPA3INYHBIXBUOBIECATEIHHOCTH: PEUICHUSTPOOIIEM,
IIOUCKA, aHaM3anoopaboTKUMHpOpMaLINH,
HEO0XO0IUMBIXIISNPUOOPETEHUAONBI TAIIPAKTHUECKOMUUCCIIEI0BATENLCKOU I TETLHOCTH,
3aHMMAIOIIEHBAKHOEMECTOBIIO3HAHUMXUMUHU.



BrpakTukenpenoaBaHusX MMHMKaKHaypOBHEOCHOBHOT000I1Ier000pa3oBaHus,
TaKWHAYPOBHECPEAHEr00011eroo0opa3oBaHus,
IPUOTNPEIEICHUNCOIePKATENbHONXapaKTepUCTUKULIE N3y eHUAIpeIMEeTaHapaBICHUEMIIEp
BOCTEIICHHON3HAUMMOCTUTPAAULIMOHHONIPU3HAETCA(POPMUPOBAHUEOCHOBXUMUYECKOMHAYKMKAKO
0J1aCTHCOBPEMEHHOTOECTECTBO3HAHUS,
[PAKTUYECKONAESTENbHOCTUYEIOBEKANKAKOIHOTOM3KOMIIOHEHTOBMU POBOMKYJIIBTYPBI.
CMeToMueCKOUTOUKU3PEHUATAKONIIOAX OIKONPEIeICHUIOLeNIEH N3y UCHUSTIPE IMETASIBIIACTCSBII
OJIHEOIIPABJaHHBIM.

CoraacHOIaHHOUTOYKE3PEHUATIABHBIMHUIICIIAMUM3yYCHUSTIPE IMETa« X UM »HA0a30BOMYPOBHE
(10—11-ekimacchl) ABISIOTCS:

e (HOpMUPOBAHUECUCTEMBIXUMHUYCCKUX3HAHNHKAKBAKHEUIIICHCOCTABIIAIOIICHECTECTBEHH
0-HAyYHOHKapTUHBIMHUPA, BOCHOBEKOTOPOMJICIKATKITFOUEBBICTIOHSTHS,
(dhyHIaMEHTAIBHBIC3aKOHBIMTCOPUUXUMUH, OCBOCHHUESI3bIKAHAYKH,
YCBOCHUEUTIOHIMAHUECYIIHOCTHIOCTYTHBIX0000IICHUITMIPOBO33PEHUECKOTOXapaKTe
pa, 03HAKOMJIEHUECUCTOPUENUXPA3BUTUANCTAHOBIICHHUS;

e (dopMUPOBaHHEUPA3BUTUETIPEICTABICHUHOHAYYHBIXMETOAAXTO3HAHUSBEIIIECTBUXUMUY
€CKHUXPEaKIInH,

HEOOXOTUMBIX IUTATIPUOOPETEHUYMECHHHOPHEHTUPOBATHCSIBMHPEBEIIICCTBUXUMUYCCKU
XSIBJICHUHM, UMEIOIIUXMECTOBIPUPOJIE, BIPAKTUYECKOMUIIOBCEIHEBHONKN3HY;

e Pa3BUTHCYMEHUHHUCTIOCOOOBICITEILHOCTH,
CBSA3aHHBIXCHAOII0IEHUEMUOOBSICHEHUEMXUMUYECKOTOIKCIIEPUMEHTA,
cOO0JTI0 ICHUEMITPABHIIOE3011aCHOT 000 aIlIEHUICBEIIECTBAMH.

Hapsanycatum,
coJiepKaTeNbHasIXapakTepUCTUKALIEIeN3a1aun3yYeHUANIPEAMETaBIIPOTrPAMMETIOXUMUUYTOYHEH
AMCKOPPEKTUPOBAHABCOOTBETCTBHUCHOBBIMUIIPHOPHTETAMUBCHUCTEMECPETHET000IIer000pa3oBa
HUSL.
CeroassBnpenogaBaHuUXUMUUBOOIBIIEHCTEIEHNOTAAETCATIPEAIOYTEHUEPAKTHIECKOMKOMITOH
EHTEeCOoIepKaHUI00ydeHus,
OpUEHTUPOBAHHOMHAIIOATOTOBKYBBINTYCKHUKA00111€00pa30BaTeIbHONOpraHU3aIHIH,
BJIQ/ICIOIIErOHEHAOOPOM3HAHUH, aQyHKIIMOHAJIbHOUTPAaMOTHOCTHIO,
TOECThCIOCO0aMUUYMEHUSIMUAKTUBHOT ONIOYYEHUA3HAH U UTTPUMEHEHUSIMX BpeaIbHOMKU3HU T
ApEIICHUANPaKTHYECKUX3a1ay.

BceBsi3ucaTUMnpun3ydeHUUIpe IMeTa« X UMUSI»AOMUHUPYIOIIEE3HAUCHUETIPHOOPETAI0 TTAKH eI
HH3aJ1auy, Kak:

e amanTanus00yJYarOIINXCAKYCIOBUSIMINHAMIYHOPA3BUBAIOIIETOCIMHPA,
(hopMUPOBAHHEHHTEIIEKTYaIbHOPA3BUTOMITMYHOCTH, TrOTOBOMKCAaMOOOpa30BaHUIO,
COTPYIHUYECTBY,

CaMOCTOSITEIbHOMYIIPUHATUIOTPAMOTHBIX PELIEHUHBKOHKPETHBIX)KU3HEHHBIX CUTYAIUS
X, CBSI3aHHBIXCBEIIECTBAMUMUXIIPUMEHEHNEM;

e (popMHpoBaHNEYOOyUAIOIUXCSIKITIOUEBBIXHABBIKOB (K TFOUeBBIXKOMITETEHIIHIA),
HMEIOIINX YHHUBEPCAIbHOEC3HAYCHUEIAPA3INYHBIXBUIOBICATETbHOCTH :
pereHusnpooem, MIOMCKa, aHaIM3ano0pabOTKUHMHPOPMALINHY,
HEOO0XOAUMBIXIISIPUOOPETCHUAOBITAIEATEILHOCTH,
KOTOpasi3aHUMAETBa)KHOEMECTOBIIO3HAHUUXUMUH,
aTaKKeISIONEHKACTIO3UIINHIKOJIOTHUECKOM0e30aCHOCTHXApaKTePABIMTHHSBEIIIECTB
UXHMUYECKUXIIPOIIECCOBHAOPTaHN3MUEIIOBEKAUTIPHPOTHYIOCPEY;



e Pa3BUTHENO3HABATEIbHBIXUHTEPECOB,

MHTEJUIEKTYaJIbHBIXUTBOPYECKHX CIIOCOOHOCTEHOOYIatoXCs :
CIOCOOHOCTHCAMOCTOSITEILHOIIPUOOPETAThHOBBIE3HAHUATIOXUMUUBCOOTBETCTBUUCIKU3
HEHHBIMHUIIOTPEOHOCTSIMHY,

HCTOJIb30BaTECOBPEMEHHBICHH()OPMAIIMOHHBICTEXHOJIOT HUIIATIONCKanaHATN3ayyeOHO
HUHAYYIHO-TIOMYISIPHOMMH(DOPMATTMXUMHUECKOTOCOICPIKAHHMS;

e (opMHpOBaHUEHPA3BUTHEYOOYUAIOIINXCAACCOUATHBHOT OMIIOTHIECKOTOMBIIIIICHHUS,
HAOJIIOAATENbHOCTH, COOPAHHOCTH, AaKKYPaTHOCTH, KOTOPBICOCOOCHHOHEOOXOIUMBI,
BYACTHOCTH, [IPUIIAHUPOBAHUHUHUIIPOBEIEHUMXUMUYECKOTO3KCIIEPUMEHTA;

e BOCHHUTAaHHEYOOyUaIOMIUXCIYOEKACHHOCTUBI'YMaHHUCTUIECKOMHAIIPABICHHOCTUXUMHH,
€eBAKHONWPOIMBPEIICHUUTIIO0ATBHBIXITPOOIEMPAIIIOHATBHOT OTIPHPOIOTIONIE30BAHMS,
IIOTIOJIHEHUSIIHEPT €TUYECKUXPECYPCOBUCOX PAHEHUATIPUPOJHOTOPABHOBECHS,
0CO3HaHHUAHEO0XOANMOCTHOECPEKHOTOOTHOIICHUSKITPUPOICHCBOEMY3I0POBBIO,
aTaKKeNpUOOPETEHUSIOIBITAUCIIONb30BAHUAIONYYEHHBIX3HAHUH UIATPUHATUATPAMOTH
BIXPEIICHUHBCUTYALIUAX, CBSI3aHHBIXCXUMHUYECKUMUSABICHUSIMM.

ByuebHommanecpeiHeroo01erooopa3oBaHusAnpeIMET« X UMUA»0a30BOr0yPOBHABXOJUTBCOCTA
BIIpeIMeTHOHO0OMacTH«ECcTeCTBEHHO-HAYYHBICTIPE IMETHD.

O0meeunci04acos, OTBe/ICHHBIXJISIN3YYeHUAXUMMH,
Ha0a30BOMYpPOBHecpeHerooouerooopasosanusicocrapjsier 68 4vacos: B 10-mkiacce— 34
yaca (1 yacBHenenw), B 11-mkiacce— 34 yaca (1 yacBHe/€eJ110).

Jnsipeanu3aiuunporpaMMbINCIIONB3YIOTCSIyYeOHUKH,
JIOIYLIEHHBIEKUCII0JIb30BaHHIOIPUPEATH3ALUMUMEIOIIUXTOCY1apCTBEHHYOAKKpE AU TalII000pa
30BaTEIbHBIXIIPOrPaMMHAYATIBHOI000IIIETO, OCHOBHOT'000IIIETO,
CpeaHeroo0Ierooopa3oBaHUAOPTaHU3ALINSMH,
OCYIIECTBIISIOIMMHAO0PAa30BaATEIBbHYIOICATEILHOCTB, MPHUKa30MMHHITPOCBEIIEHUSOT
21.09.2022 No 858:

e Xwumus, 10 kiacc/ I'abpuensnO.C., OcrpoymoBI.I"., CnankoBC.A., AO«M3narenbcTBO
"IIpocBenienue"»;
e Xwumus, 11 kinacc/ I'abpuensnO.C., OcrpoymoBN.I"., CnagkoBC.A., AO«M3narenbcTBo
"IIpocBenienue"»;
DNEeKTPOHHBIEOOPA30BATEIBHBIEPECYPCHI,
JIOTTYIIIE€HHBIEKM CIIOIb30BAHUIOTIPUPEATH3AUTUMEIOIINXTOCYIapCTBEHHYIOAKKpeIUTaIl[ioo0pa
30BaTEIbHBIXIIPOrPaMMHAYATBHOI000IIIETO, OCHOBHOT'0OOIIIETO,
cpenHerooOuieroodpasoBanusnprkazoMMunmpocsenieHusiot 02.08.2022 Ne 653

Conep:kanue y4eOHOIro npeamMera

10-i kiace
OPTAHUYECKASA XUMUSA
TeopernyecKHeOCHOBLIOPraHMYECKOMXUMUH

[TpenMeTopraHMyeCKONXUMHUH €eBO3HUKHOBEHHUE, pa3BUTHEU3HAYCHHE
BIIOJIyYE€HUHHOBBIXBELIECTBUMATEPHAIIOB. TeopusacTpoeHUAOPraHUYECKUXCOEAMHEHUHA . M.
bytneposa, €€OCHOBHBIETIONOXKEHUS. CTpyKTYpHBIEOPMYITBIOPTaHUYECKUXBEILIECTB.



I'omomorus ) HU30MCpusl. XI/IMI/I‘-ICCKaHCBSBBBOpF AHUYCCKUXCOCIUHCHUAX—
OIVMHAPHBICUKPATHLICCBA3H.

[IpencraBneHneokIacCUPUKANIOPTaHNIECKIX BEIIECTB.
HomenknarypaopraHnuecKuxcoeAMHEHUI (cucremaruyeckasi)
UTPUBUAIIbHBICHA3BAHUIBAKHEHIINXIIPEICTABUTEICHKIACCOBOPTaHNYECKUXBEILIECTB.

OKCHepruMEHTAIbHBIEMETOIBIN3YY CHUSABEIIECTBUNXITPEBPALLICHHUH :
03HAaKOMJICHHECOOpa31laMHOPraHNYeCKUXBEIeCTBUMATEPUAIAMIHANXOCHOBE,
MOJIETTMPOBAaHUEMOJIEKYIOPTaHUNUECKIXBEILIECTB,

HaOJII0JCHN MO CAaHNEAEMOHCTPALIMOHHBIX OTTBITOBIIONPEBPAILICHUIOOPT aHUECKUX BEILIECTBIIPU
HarpeBaHuy (IMJIaBjIeHUE, O0yTIIMBaHUEHTOPEHHE).

Yraesoaopoabl
AJnKaHbl: COCTaBUCTPOEHHUE, TOMOJIOTHYECKUHPSAL. MetanusTaH—
IPOCTENHIINENPEICTABUTEINAIKAHOB: (bu3nYecCKUenXUMUYECKUECBOMCTBRA

(peaxkuumr3aMeIIeHUAUTOpEeHNs ), HaX0>KJIEHUEBIIPUPOJIE, TOTYUECHUEUTIPUMEHEHHE.

AJKeHBI: COCTaBHUCTPOCHHUC, FOMOHOFHHGCKHﬁpHH. 9TI/IHCHI/IHPOHI/IHCH—
HpOCTGﬁIHHCHpeI[CTaBI/ITeJ'II/IaJ'IKCHOB . (1)I/I3I/I‘IGCKHCHXHMHHCCKHCCBOﬁCTBa
(peaKHI/II/IFI/II[pI/IpOBaHI/Iﬂ ) TraJIOrCHUpPOBaHMI, ruaparanuu, OKI/ICJICHI/IﬂI/IHOJH/IMGpI/I?,aIII/II/I) ’
MOJIYYCHHUCHUIIPUMCHCHUC.

Ankanuensl: Oyraguen-1,3 umerminOyranueH-1,3: CTpoeHHe, BaKHEHITMEXUMHUECKUECBOHCTBA
(peakuusimonumepusanuu). [lonydeHneCHHTETUUECKOTOKaydyKauPE3UHBI.

ATIKUHBIL: COCTaBMOCOOCHHOCTUCTPOCHHS, TOMOJIOTUYECKUMPS. Anerunen—
IPOCTEHIIMUATIPEICTABUTEILATIKMHOB: COCTaB, CTpPOEHHE, (HHU3MUECKHEeNXMMUYECKHECBOICTBA
(peakuuurugpUpOBaHUsl, TaIOTEHUPOBAHUS, THAPATALIUH, TOPEHHUSI), TOITY4EHUEUTIPUMEHEHHE.

ApeHbl. bensomn: COCTaB, CTPOCHHE, (U3MYECKUENXMUYECKHECBONCTBRA
(peakuuuraaoreHMPOBAaHUSMHUTPOBAHUS ), OJyYeHUEUIpUMeHeHne. Toayoll: cocTaB, CTPOEHUE,
bu3nYeCKNenXMMHUECKUECBOIICTBa (peakMuraaoreHupOBaHUSIMHUTPOBAHMS),
NoJlyueHUeUIpUMeHeHne. TOKCHYHOCThapeHOB. | eHeTHuecKasCBI3bMEXAYYyTIeBOIOPOAAMH,
IIPUHAJICKANMMUKPA3INYHBIMKIIACCAM.

[TprpoIHBIECTOYHUKHUYTIIEBOAOPOIOB. [IpupoanbIiira3sunonyTHeIeHEPTIHbIETa3bl.
Hedrpueenpoucxoxaenne. CrnocodbinepepaboTkuHeTH: MEPEroHKa, KPEKUHT (TEpMUYECKUH,
KaTaJIMTUYECKUH), MIUPOJIN3. [TponyxThinepepaboTkuHEDTH,
UXIIPUMEHEHHEBIPOMBIIIUIEHHOCTUMBOBITY. KaMEeHHBIN YT 0IbUIIPOYKTHIETONIepepaboOTKH.

SKCHepI/IMeHTaJ'IBHLICMGTO,Z[BII/IBYLIGHI/ISIBeH_IeCTBI/II/IXHpeBp alllCHMI :
03HaKOMJICHI/IGCOﬁpa3I_IaMI/IHJ'IaCTMaCC , Kay41yKOBUPC3UHEI, KOJ'IJ'ICKI_II/II/I«HC(bTB»I/I«yr OJIb»,
MOACIINPOBAHUCMOJICKYIIYTJICBOJOPOAOBUTAIIOTCHOIIPOU3BOJHBIX,
HpOBC,Z[CHHCHpaKTHqCCKOﬁpa6OTLIZ HOJ'Iy‘-ICHI/ICBTI/IJIeHaI/II/By‘-ICHI/ICCFOCBOﬁCTB.

PacueTHpiezagaun.
BBI‘{I/ICJ'ICHI/IﬂHOypaBHeHHmXHMHqCCKOﬁpeaKHHH (MaCCLI , O6’beMa,
KOJNYCCTBANCXOAHOTOBCIICCTBAWIIUIIPOAYKTAPCAKITUUIION3BCCTHBIMMACCE, 061,eMy,

KOJMYCCTBYOJHOT OI/I3I/ICXO,I[HBIXBeH_[CCTBI/IJ'II/IHpOILYKTOBpeaKLII/II/I) .



Kuciiopoacoaep:kanmeopraHu4ecKnecoeTnHeHust

[IpenenbHBICOTHOATOMHBIECTIUPTHI. MeTaHoaM3TaHOI: CTpOEHHE,
bu3NYECKNENXUMHUECKUECBOICTBA (peaKMUCAKTUBHBIMUMETAUIaMU, TaJlOT€HOBOOPOIaMH,
ropeHue), MIPUMEHEHUE. BonopoubiecBsI3UMEK1yMOJIEKYIaMUCITUPTOB.

JlelicTBUEMETaHOIAUITAHOIAaHAOPTAHU3MYEIIOBEKA.

MHOFO&TOMHBICCHI/IPTBI. BTI/IHGHFHI/IKOHBI/IFJII/IHCPI/IH . CTPOCHUE,
(1)I/I3I/I‘IGCKHCHXHMHHCCKHCCBOﬁCTBa (B3aI/IMOI[CP'ICTBI/IeCOH_IGJIO‘lHBIMI/IMeTaHHaMI/I,
Ka‘-IeCTBeHHaSIpeaKL[I/ISIHaMHOFOB,TOMHBIGCHI/IpTLI). HeﬁCTBHGHaOpF AHU3MYCIIOBCKA.

HpI/IMeHeHHCFHI/IHepI/IHaI/IBTI/IJIeHI‘ JINKOJIA.

@DeHoNl:  CTPOGHUEMOJIEKYINBI,  (U3NYECKHEUXMMUYECKHeCBOCcTBAa.  TOKCHUHOCTh(EHOA.

[TpumenenuedeHoma.
AJTbICTU/IBINKETOHBI. dopmanbaeru, aneTanbICru: CTpOCHHUE,
(1)I/I3I/I‘~I€CKI/IGHXHMHHGCKHGCBOﬁCTBa (peaKIII/H/IOKI/ICJICHI/IFH/IBOCCTaHOBJIeHI/ISI,

Ka‘-IeCTBeHHbIepeaKHI/II/I), MOJIYYCHHUCHUIIPUMCHCHHUC.

OaHOOCHOBHBIENPEEIIbHBIEKAPOOHOBBIEKUCIOTEI. MypaBbUHAANYKCYCHAIKUCIIOTBI: CTPOECHHUE,
(U3UYECKUENXUMUYECKUECBONCTBA (cBoilicTBa, OOIIMEIIKIaCCAKUCIIOT,
peakuusdTepuUKaIIN), [1OJIyYEeHUECUTIPUMEHECHHUE.
CTeapI/IHOBaHI/IOJIel/IHOBaﬁKI/ICJ'IOTI)IKaKHpellCTaBI/ITeJII/IBI)ICHII/IXKap60HOBI)IXKI/ICHOT.
MbL1aKaKCOTMBBICITMXKApPOOHOBBIXKHCIIOT, HXMOIOIICEICHCTBHE.

CnoxHbIed(PUPBIKAKIIPON3BOAHBICKAPOOHOBBIXKHCIOT. [ MapONn3cIoKHBIX3GUpoB.  Kupsr.
I'mppommsxupos. [IpumenennexupoB. bruonornueckasponbKUpoB.

VYrineBoasl: cocTaB, KiIacCU(UKALUAYIIEBOJOB (MOHO-, AM- unonucaxapujiel). [uroko3a—

MPOCTEUIINMMOHOCAXAPU/T: 0COOEHHOCTUCTPOCHUSIMOJIEKYJIBI,
bu3nYECKNENXUMHYECKUECBOICTBA (B3aumopeiictBuecruapokcugommenu(ll),
OKHCJICHHeaMMHUAYHBIMPAacTBOPOMOKcHaacepedpa(l), BoccTaHoBieHHE, OpOKEHUETITIOKO3bI),
HaXO0KJICHUEBIIPUPOJIE, MIPUMEHEHUE, OHOJIOTHYECKASIPOIIb. DOTOCUHTES.

DpyKTO3aKaKN30MEPIIIFOKO3BI.

KpaXMaJ'II/II_[eJ'IJHOJ'IO3aKaKHpI/IpO,Z[HLICHOJ'II/IMepLI. CTpOCHI/IeraXMaHaI/IHeHHIOJIO3LI.
CDI/ISI/ILICCKI/IeHXHMquCKHeCBOﬁCTBaKpaXMaJ'Ia (FI/II[pOJ'II/IS, Ka‘leCTBeHHaﬂpeaKHHﬂCﬁOI{OM) .

DKCIEPUMEHTATbHBIEMETOIBIN3Y4CHHUABEIECTBUUXITPEBPAIICHHIA: MIPOBE/ICHHUE,
HaOII0/IEHUEN O CAHUEIEMOHCTPAIIMOHHBIXOTTBITOB TOPEHUECTIUPTOB,
KaueCTBEHHbIEPEAKIIMNOJHOATOMHBIXCITUPTOB (oxucnenuestanonaokcunommenu(ll)),
MHOTOAQTOMHBIXCIIUPTOB  (B3auMOJeHcTBUETIIHIIEpUHACTUApOKcHAoMMenu(ll)),  ampaerumon
(oxucneHneaMMuavyHBIMpacTBOpOMOKcuracepedpa(l) uruapokcugommenu(ll),
B3aMMO/ICHCTBHUEKpAaXMaIaciioiom), MIPOBEACHUETTPAKTUYECKONPAOOTHI:

CBOMCTBApaCTBOPAYKCYCHOWKHUCIIOTHI.

PacyerHbie3anaun.
BrruncneHusnoypaBHEHHIOXUMUYECKOMpeakinu (maccsl, o0Bema,
KOJINYECTBANCXOTHOTOBENECTBAMIIAIIPOAYKTapCaKIIMUTION3BECTHBIMMACCE, 00BeMy,

KOJ'II/I'—IGCTBYOJIHOFOI/IBI/ICXO,ZIHI)IXBGHI@CTBI/IJ'II/IHpO]IyKTOBpeaKI_II/II/I) .



A30TcoaepKalMeopraHnueCKHUEeCOCTUHEHHUS.

AMUHOKHCIOThIKaKaM()OTepHbIEOPraHUYeCKUECOSTMHEHHUS .
OU3NYECKUEUXUMUYECKUECBONCTBAAMUHOKHUCIIOT (HanmpuMeperiauiHa).
buonornueckoesnaueHneaMuHOKUCIOT. [lenTub.

benkukaknpupoIHbIEBBICOKOMOICKYISIPHBIECOSTUHEHUSI. [lepBuunas,
BTOPUYHASIUTPETUUHASACTPYKTYPAOECIKOB. XHUMHUYECKUECBONCTBAOCTKOB: THIPOJIU3,
JIeHATypallusl, KaueCTBEHHbICPEAKITUUHAOCIIKH.

DKCIepUMEHTATLHBIEMETO IBIN3yYCHUSBEIICCTBUUXIIPEBPAIICHU:
HAOJTI0ICHUEUONTUCAHUEIEMOHCTPAIMOHHBIXOITBITOB JeHaTypanusiOeTKOBIPUHATPEBAHNH,
[[BETHBICPEAKITUUOCIIKOB.

BbicokomosiekyasipHbIecOeIUHEeHHs

OCHOBHBIeHOHHTI/IHXI/IMI/II/IBBICOKOMOJ'ICKYJIHPHBIXCOe,I[I/IHCHI/IﬁI MOHOMCED, IMOJIMMED,
CTPYKTYPHOEC3BCHO, CTCIICHBIIOJIUMCpPHU3alluH, CpCAHSAMOJICKYIIAPpHasAMacca.
OCHOBHI)ICMGTOZII)ICI/IHTCSaBI)ICOKOMOJIeKy.HSIpHI)IXCOGHHHCHHﬁ—
MOJIUMCEPHU3ATUANUIIOIINKOHACHCALIUA.

SKCHepI/IMeHTaHBHLIeMCTO,Z[BII/ISy‘IeHI/IHBeH_IeCTBI/II/IXHpeBp aH_IeHI/Iﬁ .
OSH&KOMJ’IGHI/IGCO6p8.31.[aMI/IHpI/IpO,I[HBIXI/II/ICKYCCTBCHHLIXBOJIOKOH, IJj1acTMacc, Kay4yKosB.

Me)KHpe,I[MeTHBIeCBHSI/I .

PeanmsanusiMeKIIpe AMETHBIX CBSI3EUITPUN3YYEHUMOPTaHUYECKONXUMUUB 10-
MKJIACCEOCYILECTBISAETCUEPE3UCIIONB30BaHNEKAKOOIINX ECTECTBEHHO-HAY UHBIXTIOHSATHUH,
TaKUIIOHATHUH, SBJIAIOILNX CSICUCTEMHBIMUIIIOT IEIbHBIXIIPEAMETOBECTECTBEHHO-
HAy4YHOTOLIMKIIA.

O6H_[I/ICCCTGCTBeHHO-Hay‘IHHeHOHHTI/IHZ SBJICHHUC, HaquLIﬁ(l)aKT, THUIIOTE34a, 3aKOH, TCOpUs,
aHalin3, CHUHTCEC3, KJ'IaCCI/I(l)I/IKaI_II/IH, NEpUOANIHOCTD, Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, SKCIICPUMCHT,
MOACIINPOBAHHUC.

duzuka: Matepusi, SHCPrusa, Macca, aToM, IJICKTPOH, MOJICKYIIA, BHGPFCTI/I‘ICCKI/II\/’IypOBeHB,
BCIICCTBO, TCJIO, O6T>CM, arperaTHOCCOCTOAHUCBCIICCTBA,
q)HSH‘leCKI/ICBGHI/I‘II/IHLII/ICI[I/IHI/II_[LII/IXI/BMepeHI/If{.

buonorus:  knerka, opraHusMm, Ouocdepa, oOMEHBelleCTBBOpraHu3Me,  (OTOCUHTE3,
OMOJIOTNYEeCKMAaKTHBHBIEBEIIECTBA (O€IKH, YTIIEBOABI, KUPBI, (PEPMEHTHI).

FGOFpa(bI/I}IZ MHHCPAJIbI, TOPHBICTIOPOAbI, IMTOJIC3HBICUCKOIIAECMBIC, TOIIJIMBO, PECYPCHI.

TexHoorus: MUIICBBICTIPOAYKTEI, OCHOBBIPAIIMOHAJIbHOT'OIIUTaAHUA, MOIOIIMECPECACTBA,
JICKAPCTBCHHBICUKOCMCTUUCCKHUCIIPCIIAPATHI,
MaTCPpHUAJIBIN3NUCKYCCTBCHHBIXHCHHTCTHYICCKUXBOJIOKOH.

11-1 Knacc
OBIIASIMHEOPI AHUYECKAAXUMMUS

TeopeTu4eCKHEOCHOBBIXUMHH



XHUMHUYECKUNDIIIEMEHT. AToMm. Snpoaroma, U30TOIIBL. DNeKTpOHHAs000JI0YKaA.
DHepreTU4eCcKUeypOBHH, MOJYPOBHH. ATOMHBICOPOUTAIH, s-, p-, d-pJI€MEHTHI.
OcobeHHOCTHpACIPEACIICHUIICKTPOHOBIIOOPOUTATIIMBATOMAX )IEMEHTOBIIEPBBIXYEThIpEXIIEPH
0J10B. DJIEKTPOHHASKOH(PUTYPALIUIATOMOB.

ITepunonnueckuitzakonul leppoauyeckascucreMaxuMM4eCKUX3J1eMeHTOB/[. 1. Meneneesa.
Ces3pnepuoanyeckorozaxkonaullepuonnueckoiicucreMpixumuyeckuxasnemenTon /. .
MenzeneeBacCcOBpEMEHHOUTEOPUEUCTPOCHUAATOMOB.
3aKOHOMEPHOCTUU3MEHEHUSICBOMCTBXUMUYECKUXAIEMEHTOBUOOPA3yeMbIX UMUIIPOCTHIXUCIIOKH
BIXBELIECTBIOIPYIIIAMUIIEPHOIaM. 3HAYEHUETIEPHOINYECKOI03aKOHABPAa3BUTUMHAYKHU.

CrpoeHnuenelecTna. XUMUYECKASCBSA3b. BuapixummyeckoncBsazu
(koBaNICHTHASIHETIOJIIPHASUTIONSIPHAS, HMOHHAs, MeTaITNIecKast).
MexaHu3MbpI00pa30BaHUSKOBAICHTHOMXUMHUYECKOMCBSI3N (0OMEHHBIHUI0HOPHO-aKIIENTOPHBIH).
BonopoanasicBsazb. BajieHTHOCTh.  DiekTpooTpuiiaTeabHOCTh. (CTeneHbokuciaeHusd. VoHsr:
KaTHOHBIMAHUOHBI.

BeH.IeCTBaMOJ'ICKy.]'IprHOFOI/IHCMOHGKYHHPHOFOCTpOGHI/IH . 3aKOHHOCTOSIHCTBaCOCTaBaBGH_IeCTBa.
TI/IHLIKpI/ICTaHHI/I‘leCKI/IXpeH_ICTOK.
33.BI/ICI/IMOCTBCBOﬁCTBaBCIJ_IeCTBOTTI/IHaKpI/ICT&J’IJ’IH‘IGCKOﬁpCH.ICTKPI .

HOHHTI/IGOI[I/ICHepCHBIXCI/ICTeMaX. I/ICTI/IHHBIeI/IKOJ'IJ'IOI/II[HbIepaCTBOpH .
MaCCOBaHI[OJ'ISIBeH_IeCTBaBpaCTBOpe.

KnaccugukanusHeopraHm4ecKIuXCOeJUHEHUH . HomMmeHkinarypaneopraHu4eCKuXBEIECTB.
I'eHeTYECKasACBA3bBHEOPIaHNYECKUXBEILIECTB, IPUHAIICKAIUXKPAINYHBIMKIIACCAM.

XuMHUYECKaspeakIysl.
KnaccugukanusxumudeckuxpeakiuiiBHEOpraHM4eCKOHHOPraHNYeCKOMXUMHH..
3aKOHCOXPAaHEHUSAMACCHIBELIECTB,
3aKOHCOXPaHEHUAUIIPEBPALCHUAIHEPTUUIIPUXUMUYECKUX PEAKLIAAX .

CxopocTbpeakiyy, €€3aBUCUMOCThOTPA3IUYHBIXAKTOPOB. OObpaTumbiepeakIuu.
XUMUYECKOEPABHOBECHE. @DakTophl, BIIASIFOLIMEHACOCTOSIHUEX UMUYECKOTOPABHOBECHSL.
ITpuauunJlelllarense.

DIIEKTPOAUTHUECKAS TUCCOIUAIHS. CunpHbIeUCTA0BIEdTIEKTPOTUTHI.

Cpe,Z[aBOI[HBIXpaCTBOpOBBeH_ICCTBZ Kuciasd, HeﬁTpaana;I, mcjJIo4YHasd.
OKI/ICJ'II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'IBHBIepeaKLII/II/I.

31(CHCpI/IMeHTaHI)HI)ICMeTO)II)II/I3yquI/I$[BGIIIGCTBI/II/IXHpeBp aHleHI/Iﬁ .
nemoHcTpanustadun«llepuoanueckascucremaxummuueckuxneMmenTon /. M. MenpeneeBay,
W3YYCHUEMOICTICHKPUCTATUIMYECKUX PEIIETOK,
HAOJTI0ICHUEUOTTHCAHUEIEMOHCTPAITMOHHBIXHJTA00PATOPHBIXOITBITOB
(paznoskeHHnenepoKCH1aBOA0OPOIABIPUCYTCTBUMKATAIN3ATOPA,
oTpeieIeHUECPEILIPACTBOPOBBEIIECTBCIIOMOIIBIOYHUBEPCATLHOTOMHAUKATOPA,
PEaKIIMIUIOHHOT000MEHA),

MPOBEICHUETPAKTUUECKONPaOO0ThI«BIusHuEpa3InYHBIX ()aKTOPOBHACKOPOCTHXUMHUYECKOMPEaKII
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Pacuernrpie3agaun.

PacyeTbIimoypaBHEHUSIMXUMUYECKUXPEAKLINH, BTOMYHCJIETEPMOXUMUYECKUEPACUETHI,
PacueThICUCIIONb30BAHUEMITOHATHI KMACCOBAS A0 SIBEIIIECTBAY.

Heopranuueckassxummusi

Hewmerannsl. ITonoxxennenemeranossllepuoanueckoicucTEMEXUMUYECKUXIIEMEHTOB/[. .
MenieneeBanoco0eHHOCTUCTPOSHUSATOMOB. OU3HUECKUECBONCTBAHEMETAIIIOB.
AJoTponusHEMETaUIOB (HapUMEPEeKUCIopoa, cepbl, pochopaunyriaeposa).

XHUMHUYECKNECBONCTBABAKHEHIIINX HEMETAIIIIOB (rayoreHos, CepHI, as3ora, docdopa,
yIJIepOJanKPEMHUS) UHUXCOEIUHEHUN (oxcHI0B, KHCIIOPOJICOICPKAIUXKHUCIIOT,
BOJIOPOIHBIXCOCTMHEHHIA).

[IprMeHeHneBaKHEUIINXHEMETAIITIOBUNX COEIUHEHU .

Merauisl. [TonoxxennemeramnossllepuoanueckoiicucTeMeEXUMUIECKUXIIEMEHTOB /. 1.
Memnpeneesa. Oco0eHHOCTUCTPOEHUAIEKTPOHHBIX000JI0UEKaATOMOBMETAIIIOB.
OObumedu3nuecKuecBONCTBAMETAIIIIOB. CrnaBpIMETAILIOB.

DNEKTPOXUMUYECKUUPSTHANPSKECHUIMETAIIOB.

XUMHUYECKUECBONCTBABAKHEHIIIMXMETAJUIOB (HATPUHM, Kalduii, KalbI[Ui, MarHuii, aJlOMHHHH,
IIMHK, XPOM, JK€JIe30, ME/Ib) HUXCOCTUHCHHIA.

O061muecnocoObInoydeHusAIMeTaioB. [I[pumMeHeHeMeTalIOBBOBITYUTEXHUKE.

DKCcIepUMEHTATbHBIEMETOIBIN3yYeHUSBEIIECTBUMXIIPEBPAIICHUI:

M3y4eHUEKOTEKINU«M eTaIbINCILIaBh, 00pa3IOBHEMETAILIOB,
pelIeHNedKCIIepUMEHTATBHBIX3a/1aY,
HaOJII01IeHNENONTUCAHN € IEMOHCTPAIMOHHBIX NITA00PATOPHBIXOITBITOB
(B3amMoaeicTBHErIPOKCHIAATIOMUHHUACPACTBOPAMUKHCIIOTUIIET0YEH,
Ka4eCTBEHHbIEPEAKIIMUHAKATHOHBIMETAIIJIOB).

PacueTHbIe3amaun.

PacuersimaccriBeniecTBanIno0beMara3oBInou3BECTHOMYKOJINYECTBYBEIIECTBA,
MacCcemIn00bEMYOJHOTOU3yYaCTBYIOIIMX BPEAKI[UNBEIIECTB, pacyeThIMacChl (o6bema,
KOJIMUECTBABEIIECTBA) MPOTYKTOBPEAKIINH, €CIIMOTHON3BEIIECTBUMEECTIIPUMECH.

XUMHUAMKUZHD

POJ'IBXI/IMI/II/IBO6eCHe‘IeHI/IHBKOHOFI/I‘{eCKOI>’I, 3HepFeTquCKOﬁHHHmeBOﬁ6e3OHaCHOCTH,
PAa3SBUTUUMEINULINHBI. HOHHTI/IGOHay‘-IHBIXMeTOI[aXHOSHaHI/ISIBGHIGCTBI/IXI/IMI/I‘-ICCKI/IXpeaKIII/Iﬁ.

HpCI[CTE[BJ'ICHI/ISIO606].].[1/1XHay‘-IHLIXHpI/IHI_II/Il'IaXHpOMBIH.IJ'ICHHOFOHOJ'Iy‘{eHI/I}IBa)KHefIH.IPIXBCIJ_IGCTB .

qu’IOBeKBMI/IpCBCIJ_ICCTBI/IMaTepI/IaJIOBI Ba)KHCﬁHJHCCTpOHTCJlLHBICMaTCpI/IaJ'IBI,
KOHCTPYKIIHUOHHBIEMATCPpHAJIbl, KpaCKH, CTCKJIO, KEpaMHuKa, MATCPUAIBIIIIAJICKTPOHUKH,
HaHOMATCPUaAJIbI, 0PI aHI/I‘-ICCKI/ICI/IMI/IHepaHLHLICyIIO6peHI/IH.

XI/IMI/IHI/IBI[OpOBBCLIeHOBCKaZ MMPpaBHJIaNCIIOJIB30BAHUATICKAPCTBCHHBIXIIPECIIAPATOB,
HpaBI/IJ]a6CSOHaCHOFOI/ICHOHL3OBaHI/I}IHpel'[apaTOB6LITOBOfIXHMHHBHOBCCHHGBHOﬁ)KHSHH.



MeXnpeAMETHBIECBSI3H.

PeanuzanusMexnpe IMe THBIX CBA3EHTTPUN3YICHUHOOIIEHNHEOPTaHNYECKOMXUMU B 11-
MKJIACCEOCYILECTBISAETCIUEPE3UCIIONBb30BAHUEKAKOOIINX CTECTBEHHO-HAYYHBIXTOHATHH,
TAKUIIOHATHHU ) ABJBIIOINUX CACUCTCMHBIMUJIAOTACIIbHBIXTTPEAMCTOBCCTCCTBCHHO -
HAay4YHOI'OLUKIJIA.

OO0mreecTeCTBEHHO-HAYYHBICTIOHATHS : HAYYHBIM(AKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAJIN3, CUHTE3,
KJIacCU(UKAIMs, TMEPUOTUIHOCTh, HAONIOJCHUE, SKCIIEPUMEHT, MOJICIMPOBAHKE, H3MEPCHHE,
SIBJIEHHE.

®dusnka: Marepus, BSHEpPrusi, Macca, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOII,
PaAMOAKTUBHOCTh,  MOJIEKYJla,  DHEPreTUYECKUMYypOBEHb,  BEIIECTBO,  TeJO,  0O0beM,
arperaTHOECOCTOSIHUEBEIIECTBA, (PH3NICCKUCBEIIMYNHBINCIMHUIIBINXU3MEPEHUS, CKOPOCTb.

Buonorus: knerka, opraHumsM, SKOcUcTeMa, Onocdepa, Makpo- UMHUKPOAIIIEMEHTHI, BUTAMHUHBI,
00MEHBELIECTBBOPraHU3ME.

['eorpadusi: MUHEpabl, TOPHBICTIOPOIBI, MTOJIE3HBICUCKONIAEMbIE, TOTUTHBO, PECYPCHI.

TexHomnorus: XUMHUYICCKAAIIPOMBIIIIICHHOCTD, MCTAJUIYypTHs,
IMPOU3BOACTBOCTPOUTCIIbBHBIXMATCPHUAJIOB, CGHLCKOXOSﬂﬁCTBeHHOCHpOI/ISBOI[CTBO,
MUIICBAAITIPOMBINIJIICHHOCTD, (1)apMaIlCBTI/I‘-IGCKB.SIHpOMI)IHIJICHHOCTB,
IMPONU3BOACTBOKOCMCTUYCCKUXIIPCIIApaTOB, IMPOU3BOACTBOKOHCTPYKIIMOHHBIXMATCPUAJIOB,

SJICKTPOHHAATIPOMBINIJIICHHOCT, HAHOTCXHOJIOTHHU.

IlnannpyemMble pe3y/ibTaThbl OCBOCHUSI Y4eOHOI0 MpeaMeTa

JIn4yHOCTHBIE pPe3yabTATHI

OI'OCCOOycTranaBnuBaeTTPEOOBAHUIKPE3YIbTATAMOCBOCHHUSI00YyYaIOIIUMHUCIIIPOrpaMMCPETH
eroo0Ouieroodpa3oBaHusl (mMuHOCTHBIM, MeTanpeIMETHBIMUIIPEIMETHBIM). HayuHo-
METOAMYECKOHOCHOBOUIIAPa3padOTKUTIAHUPYEMBIXPE3yTbTaTOBOCBOCHUSTIPOT PAMMCPETHETOO
O111er000pa30BaHUSSIBIIACTCSICUCTEMHO-IESI TETbHOCTHBIHIIOAX O 1.

BcooTrBercTBUMCCUCTEMHO-
JIEATEIIbHOCTHBIMITOAX0IOMBCTPYKTYPEIIMYHOCTHBIXPE3YJIbTATOBOCBOEHUANIPEAMETACX UMU»HA
YPOBHECPETHET0001IeT000pa30BaHMIBIICIICHBICIICTYIOIUECOCTABIISIONINE:

e OCO3HAHMEOOYYAIOUNTUMHUCIPOCCUNUCKOUTPAKTIAHCKOMHICHTUIHOCTH—
TOTOBHOCTHUKCAMOPAa3BUTHUIO, CAMOCTOSITEIIbBHOCTUACAMOOIIPEIETIEHUIO;
[ HaJ'II/I'—II/IeMOTI/IBaHI/II/IKO6y‘leHI/IIO,'



e IIEJICHAINIPABICHHOCPA3BUTUEBHYTPEHHUX YOS K ICHUMINYHOCTHHAOCHOBEKIIIOYEBBIXIEH
HOCTEHHHCTOPUIECKUXTPAIUINII0a30BOMHAYKUXUMHH;

e TOTOBHOCTHHCIIOCOOHOCTHOOYHYAIOUINXCAPYKOBOACTBOBATHCSIBCBOCH IEATEIIbHOCTUIICHH
OCTHO-CMBICJIOBBIMUYCTAHOBKAMH,
MPUCYLITMMHLIETIOCTHONCHCTEMEXUMHUECKOT000Pa30BaHuUs;

e HaJIMYUENPABOCO3HAHUIIKOIOTHUECKONKYIBTYPBIMCIIOCOOHOCTUCTABUTHLIETUUCTPOUTD
KU3HCHHBICIIAHBI.

.HI/I‘IHOCTHBIepe3y.]IbTaTBIOCBO€HI/I$IHpe[[MeTa«XI/IMI/Iﬂ»IIOCTI/II‘aIOTCSIBe[[I/IHCTBey‘-IC6HOI>’IHBOCHHTa
TGJIBHOfII[C?ITCJIBHOCTI/IBCOOTBCTCTBI/II/ICFyMaHI/ICTI/I‘-ICCKI/IMI/I ’ COLIMOKYJIbTYPHBIMH, AYXOBHO-
HpaBCTBCHHBIMI/II_IeHHOCTHMI/II/II/I,HeaJ'IaMI/IpOCCHﬁCKOFOFpa}K,I[aHCKOFOO6H_[eCTBa,
HpI/IHHTBIMI/IBO6I_HeCTBeHOpMaMI/II/IHpaBI/IHaMI/IHOBC,I[eHI/IH,
CHOC06CTByIOH_[I/IMHHpOHCCC&MC&MOHO?)HaHI/IH,
CaMOpa3BI/ITI/ISII/IHpaBCTBGHHOFOCTaHOBHeHI/IHHH‘-IHOCTI/I06yT-IaIOH_[I/IXCSI.

JIMYHOCTHBIEPE3YIIbTATBIOCBOCHUATIPEIMETA«XUMHUSINOTPAKAIOTC(HOPMUPOBAHHOCTHOIIBITAIIO3H
aBaTEIbHONUIPAKTUICCKOM 1A TEIHOCTHOOYIAIOIINX CATIOPEATU3AIUHTTIPHHITHIX BOOIIIECTBELICH
HOCTEH, BTOMYHUCIIEBYACTH:

1) I'PaAKAAaHCKOTOBOCIIUTAHUS:

e 0CO3HaHUA00YYAIOIIUMHUCICBOMXKOHCTUTYLIMOHHBIXIIPABUOOSI3aHHOCTEH,
YBOXKCHUAK3AKOH YUIIPABOIIOPAIKY;

e MPEICTABIECHUAOCOUHATBHBIXHOPMAXUMPABUIAXMEAKITUNYHOCTHBIXOTHOILIEHUBKOJJIEKT
UBE;

e TOTOBHOCTHKCOBMECTHOMTBOPYECKONIEATEIHLHOCTUIIPUCO3IaHUNYYEOHBIXITPOCKTOB,
pelIeHNNy4eOHBIXUTI03HABATEIbHBIX3a/1a4, BHITTIOJTHEHUMXUMUYECKIXIKCIIEPUMEHTOB;

e CHOCOOHOCTHUIIOHUMATHUIIPUHUMATHMOTHUBBI, HaMepeHus,
JIOTUKYHAPTyMEHTBIIPYTUXTIPHAHAIA3EPA3TUIHBIX BUIOBYYCOHOMIESITEIIBHOCTH;

2) NaTPMOTHYECKOTOBOCIIUTAHMSA:

° LIGHHOCTHOFOOTHOHJCHI/ISIKI/ICTOpI/ILICCKOMYI/IHay‘IHOMYHaCHC,I[I/IIOOTC‘IGCTBCHHOﬁXHMHH,'

. y'Ba)KeHI/ISIKHPOLIeCCYTBOp‘{eCTBaBO6HaCTI/ITeOpI/II/II/IHpaKTI/I‘ICCKOFOHpI/IMeHeHI/IHXI/IMI/II/I,
OCO3HAHUATOTO, YTOOOCTHIXKCHUSH aYKI/IeCTBp63y.]'[BTaT)IJ'H/ITeJIBHBIXHa6J'IIOI[eHPII>i )
KPONOTIIUBBIX3KCIICPUMCHTAJIbHBIXIIOMCKOB, ITIOCTOAHHOTOTPYAAYUCHBIXUIIPAKTUKOB,

o I/IHTepecaI/IHOSHaBaTeJ'II)HI)IXMOTI/IBOBBHOJIy‘IeHI/II/II/IHOCJ'IGI[}/IOHIGMaHaHI/IBGI/IHq)OpMaIII/II/I
OHepe,[[OBLIX,Z[OCTI/I)KCHI/IHXCOBpeMeHHOﬁOTGQCCTBeHHOI>'IXI/IMHI/I;

3) AYXOBHO-HPABCTBEHHOTOBOCIIMTAHUS:

e HPABCTBCHHOI'OCO3HAHUA, STHYCCKOT'OIIOBCACHU S,

. CHOC06HOCTI/IOHCHI/IBaTBCI/ITyaHI/II/I, CBA3aHHBICCXUMNYCCKUMUABIICHUAMU,
HUIIPUHHUMATBOCO3HAHHBICPCUICHU A, OPUCHTHUPYIACbHAMOpPAJIbHO-
HPaBCTBCHHBICHOPMBIMIICHHOCTH,

° FOTOBHOCTI/IOI_IGHI/IBaTLCBOCHOBG,Z[CHI/ICI/IHOCTyHKI/ICBOI/IXTOBapHHleICHOBHHHﬁHpaBCTBC
HHI)IXI/Il'IpaBOBI)IXHOpMI/IOCO3HaHH@HOCJ’IGJICTBHI?IBTHXHOCTYHKOB;

4) popMHUPOBAHUSIKYJIBTYPHI310POBb:
e TTOHUMAaHHUAIICHHOCTEW3A0POBOTOMOE30MaCHOTO000pa3aKU3HH,

HE00XO0IMMOCTHOTBETCTBEHHOTOOTHOIICHUIKCOOCTBEHHOMY(U3NIECKOMYHUTICUX UIECK
OMY3JI0POBEIO;



e COOJIOICHUATIPABUIIOE30ITACHOTO00PAIIICHHSICBEIIIECTBAMUBOBITY,
[IOBCEIHEBHOMKU3HUUBTPYLOBOUIEATEIILHOCTH;

e [IOHMMAHUALECHHOCTUIIPABUINHIMBUAYAIbHOTOUKOJIJIEKTUBHOI 00€3011aCHOT OTIOBEACHU
SBCUTYaLUSIX, YTPOXKAIOIINX3A0POBbIOMKU3HUIIIOIEH;

e OCO3HAHUANOCIEICTBUHNHEIPUATHABPEIHBIXIIPUBBIUEK (ynmorpeOieHusanKkoros,
HApKOTHKOB, KYpEHHS);

5) TPy10BOrOBOCHIUTAHMS

e KOMMYHHUKATHBHOMKOMIIETCHTHOCTHBYYEOHO-HCCIICA0BATEIbCKOM IS TEIbHOCTH,
00I1IECTBEHHOTIOJIE3HOM, TBOPUSCKONHIPYTUXBUIAX ICSTEITbHOCTH;

° YCTaHOBKI/IHaaKTI/IBHOCyLIaCTI/IeBpeH_IeHI/II/IHpaKTI/I‘IeCKI/IX3aI[a‘ICOHHaﬂbHOﬁHaHpaBHeHH
OCTH (BpaMKaxCBOETOKJIACCA, IIIKOJIbI);

e HMHTEPECAKMPAKTUYCCKOMYH3YUCHHUIOMPOPECCUHPA3TNIHOTOPOIA,
BTOM‘-II/ICJIeHaOCHOBerI/IMCHCHI/ISIHpeI[MeTHBIX?;HaHHﬁHOXHMHH;

e YBAKCHUSAKTPYLY, JIIOIAMTPYAAUPE3YJIbTATAMTPYI0BOUIECSATENBHOCTH;

e TOTOBHOCTUKOCO3HAHHOMYBBIOOPYHHIMBUYaJIbHOUTPAEKTOPUNOOpA30BaHMs,
OynymiennpodecCHunpeaTn3aiuco0CTBEHHBIX KU3HEHHBIX TNTAHOBCYYETOMIMYHOCTH
BIXUHTEPECOB, CIIOCOOHOCTEHKXUMUH, HHTEPECOBUIIOTPEOHOCTEHOOIIECTBA;

6) 3K0JI0rH4YeCKOrOBOCIIUTAHMS:

e HKOJIOTUYECKUIIENIECOO0OPA3HOTOOTHOIIICHUSKIIPUPOIE,
KaKHCTOYHUKYCYIECTBOBAHMSHKMU3HUHA3EMIIC;

e TTOHUMAHHUATIO0ATHEHOTOXAPAKTEPAIKOIOTHUECKUXITPOOIIEM,
BIIMSIHASIIKOHOMUYECKUXITPOLIECCOBHACOCTOSIHUETIPUPOJHONUCOLUATTBHOMCPEIBL;

e OCO3HAHHUSIHEOOXOIUMOCTHHUCIIOIB30BAHUAIOCTIKCHUMX UMUK IJIIPEIIICHUSBOIIPOCOBPA
IMOHAIBHOT OIIPHUPOAOIIOIB30BAHHUS;

e AKTUBHOTOHENPUATUAICUCTBUH, MPUHOCSIIMXBPEIOKPYKAIOIIEUTTPUPOTHOKCPEE,
YMEHUSATIPOTHO3UPOBATHHEOIArOMPUATHBICIKOJIOTMICCKHETIOCIIC IC TBUSATIPEAMPUHIMAC
MBIXJEHCTBUHHUIIPEIOTBPALIATHHX;

e HAIMYHSAPA3BUTOTOIKOJIOTMYECKOTOMBIIICHUS, 3KOJIOTUYECKOUKYIIBTYPHI,
ONBITAAEATETbHOCTUIKOJIOTNYECKOMHAIIPABICHHOCTH,
YMEHUSPYKOBOICTBOBAaThCSIMMHUBITO3HABATEILHOM,
KOMMYHUKATUBHOMMCOIMATIbHOUIIPAKTUKE,
CHOCOOHOCTUMYMEHHUAAKTUBHOIIPOTUBOCTOATHUIEOTIOTHMXeMopoouu;

7) HEHHOCTMHAYYHOTOTI03HAHMA:

e c(HOpMUPOBAHHOCTUMHPOBO33PECHHUS,
COOTBETCTBYIOIIETOCOBPEMEHHOMYYPOBHIOPA3BUTUSIHAYKUNOOIIECTBEHHOUITPAKTUKY;

e TOHUMAaHUACHEUN(PUKUXUMHUHUKAKHAYKH,
0CO3HaHMAEEPOIUB(YOPMUPOBAHNHPALIMOHAIEHOTOHAYYHOT OMBIIIIIICHHS,
CO3/IaHUULIETOCTHOTONPEACTABIEHUI000KPY KA IIEMMHUPEKAKOETUHCTBEIPUPOIbINYE
JIOBEKA,
BIIO3HAHUUTIPUPOIHBIX3aKOHOMEPHOCTEUH PELIICHUUTTPOOIEMCOX PAaHEHUSTIPUPOAHOTOP
aBHOBECHS;

e yOeX/IEeHHOCTUBOCOOOM3HAUNMOCTUXUMUHITISICOBPEMEHHONTUBIIIN3ALIUH :
BEEr'yMaHHCTUYECKOWHAIPAaBIEHHOCTUH BAXXKHONPOIMBCO3/IaHUMHOBOWOa3pIMaTepHallb
HOMKYJBTYpBl,  PEUICHUUTI00aTbHBIXIIPOOIEMYCTONUNBOrOpa3BUTUYEIOBEUECTBA—
CBIPHEBOH, SHEPreTUYECKOM, MMUILEBOMUIKOJIOrNUYECKOH0E301aCHOCTH,
BpPa3BUTUHUMEUIINHBI,



00eCIeYeHUNYCII0BUIYCIICIITHOTOTPYIaMIKOIOTUIECKUKOM(OPTHOMKM3HUKAIKTOT 0T
€HaO0O0IIeCTBA;

e €CTCCTBEHHO-HAYYHOMIPAMOTHOCTH: [IOHUMaHHSICYITHOCTUMETOIOBIIO3HAHNS,
HCIIOJIb3yEMBIXBECTECTBCHHBIXHAYKaX,
CMOCOOHOCTHHCITIONB30BAThIIOy4aeMbIC3HAHHS ISIAHAIN3an 00 bICHCHU A BJICHUHOKPY
)KaIOH_IeFOMI/IpaI/IHpOI/ICXOI[ﬂH_II/IXBHCMH3M€H€HHﬁ,
YMEHHUAICIAThOOOCHOBaHHBIE3aKIIIOYCHUIHA0CHOBEHAYUHBIX ()aKTOBUUMEIOIIHUX CSIIAH
HBIXCIIEIBIOIOIYIEHUSA T0CTOBEPHBIX BHIBOIOB;

e CIIOCOOHOCTHCAMOCTOSTEIIBHOUCIIOIE30BAThX UMHUUCCKUE3HAHHSTSIPEIIICHUSTTPOOICMB
peaJIBHBIX)KI/I3HCHHLIXCI/ITyaL[I/ISIX;

e HMHTEPECAKIO3HAHUIOUUCCIICIOBATEIbCKONICITCIIBHOCTH;

e TOTOBHOCTHHCIIOCOOHOCTHKHEIPEPHIBHOMYOOPa30BaHHIOMCAMOOOPA30BAHHMIO,
KaKTHBHOMYIIOJYYE€HUIOHOBBIX3HAHUHTIOX MU BCOOTBETCTBUUCKU3HEHHBIMUIIOTPEOH
OCTAMU;

e HMHTEPECAKOCOOCHHOCTAMTPYIaBPA3INUIHBIXChepaxnpodhecCHOHATBHONIEATEILHOCTH.

MertanpeamMeTHble pe3yJibTAThI

MeTaHp e,[[MeTHHepeBy.]'IbTaTLIOCBOGHI/ISIy‘Ie6HOFOHp eaMeTa«XuMHs »HAYPOBHECD eI[Her006mero
O6paSOBaHI/I$IBKHIO‘IaIOTI

e 3HAYUMBICISAYOPMUPOBAHUIMHUPOBO33PCHU00 yUAIOIIUX CSIMEK TUCITUTITHHAPHBIC
(MexmpeMeTHBIE) OOlIeHAYYHBICTIOHSATHS,
OTPaKAIOIINEIEIOCTHOCTEHAYYHOHKAP THHBIMUPAUCTICI(DPUKYMETOIOBIIO3HAHUS,
UCIIOJIb3yEMBbIXBECTECTBCHHBIXHAYKAX  (Marepwsi, BEIIECTBO, OSHEPTHs, SsBICHHE,
MpoIecC, CUCTeMa, HAy4YHBIM(AKT, NPHUHIMI, THIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeA0BaHNE, HAOIIOICHUE, H3MEPEHUE, SKCIIEPUMEHTHIP. );

e yYHHBEpCabHbICYUEOHBICICHCTBUS (mo3HaBaTeNbHBIC, KOMMYHUKaTHBHBIE,
pEryJsITHBHBIE),
obecrneunBaronrehOpMHUPOBaHUEPYHKITMOHATHHOUTPAMOTHOCTUHUCOITMATEHOMKOMIIET
EHIMNOO0YYAIOIINXCS;

e CIIOCOOHOCTHOOYYAIOUIMXCSUCIIONB30BaTHOCBOCHHBIEMEXK TUCIIUITIIMHAPHBIE,
MHPOBO33PEHUYECKNE3HAHUANYHUBEPCAIbHbICyUYeOHbIECICHCTBUSBIIO3HABATEILHONMCOLL
MaJbHONIIPAKTUKE.

MeTaHpe,[[MeTHHepCSYHBTaTLIOTpa)KaIOTOBHaI[eHI/IGYHI/IBepCaHBHBIMI/Iyqe6HBIMI/IHO3HaBaTeJ'II;HI)I
MM, KOMMYHI/IKaTI/IBHI)IMI/II/IperynﬂTHBHBIMHI[CﬁCTBHﬂMH.

OBiaseHueyHUBePCATbHBIMIYYeOHBIMUIIO3HABATEIbHBIMH/ICHCTBUSIMU :
1) 6a30BBIeJIOrHYEeCKHEAeliCTBHSA:

e CaMOCTOSTEIbHO(MOPMYIHPOBATEUAKTYATU3UPOBATHIIPOOIIEMY,
BCECTOPOHHEEEPACCMATPUBATh;

e OINpEAEHATHLENNIEATENBHOCTH, 3aj1aBasinapaMeTPbIMKPUTEPUUUX JOCTHKEHUS,
COOTHOCHUTBHPE3YIbTATBIAEATENIbHOCTUCIIOCTABIEHHBIMUIIEISIMU;

e HCMOJIb30BaThIIPUOCBOCHUU3HAHUUITPUEMBIIOTHYECKOTOMBIIIIIIEHUS—
BBIIETISIThXapaKTePHBICTTPU3HAKUTOH THINYCTaHABIINBATbUX B3AUMOCBS3b,
HCIO0JIb30BaThCOOTBETCTBYIOIIUETIOHATUSANII00bACHEHUAOT IETbHBIX PAKTOBUSBICHUIH;

e BBIOMPATbOCHOBAHUSIMKPUTEPUUIIAKIACCU(UKALMUBEIECTBUXUMUYECKUXPEAKIIU;

e YCTaHaBJIMBATHIPUYNHHO-CIIECTBEHHBIECBA3ZUMEKYN3yYaeMbIMUSBIICHUSMU;



e CTPOUTHJIOTUYECKUEPACCYXKAECHUS  (MHAYKTUBHBIE, JAEOYKTHBHBIE, IOAHAIOIUH),
BBISIBJISITh3aKOHOMEPHOCTUHUIIPOTUBOPEUNSBPACCMATPUBAEMBIX IBJICHUSIX,
(opMyIHPOBATHBHIBOABIN3AKIIOUCHUS;

e IIPUMEHATHBIIPOLECCEIIO3HAHUAUCIIONB3YEMbIEBXUMUMCUMBOIMYECKUE (3HaKOBBIC)
MOJIENIM, TPeoOpPa30BBIBATEMOICIIbHBICTIPEICTABICHUSI—XUMUYECKUI3HAK  (CMMBOJI)
JJIEMEHTA, XuMu4eckaspopmya, YPAaBHEHUEXUMUYECKONPEAKIIUT—
pPUPEIICHUNY4eOHBIXITO3HABATEIbHBIX UTIPAKTHIECKNX3a/1aY,

IMPUMEHATbHA3BaAHHBIEMOACIIbHBICIIPEACTABIICHUA AJIABBIABICHUAXaAPAKTCPHBIXITPU3HAK
OBHSyqaeMbIXBGH_[CCTBI/IXI/IMI/I‘-IGCKI/IXPeaKHHﬁ;

2) 6a3oBbIEHCCIIEI0OBATEILCKHEACHCTBUA:

BJIaJI€ThOCHOBAMUMETO10BHAYYHOT OTIO3HAHUSIBEILIECTBUX UMUUECKUX PEAKIINH;
(bopMynHpOBaTHLEINN3aAaYNUCCIIEOBAHNS,
MCIIOJIb30BATHIIOCTABICHHBICHCAMOCTOSTEIHLHOC(HOPMYITMPOBAHHBIEBOIIPOCHIBKAYECTB

eI/IHCTp}IMeHTaHO?)HaHI/IHI/IOCHOBBII[J'IH(l)OpMI/IpOBaHI/IHFI/IHOTGSBIHOHPOBepKeraBI/IHBHO
CTI/IBBICKaSBIBaeMBIXCYDK,HeHI/Iﬁ;

BJIJICThHABBIKAMMCAMOCTOATEIBHOIOINIAHUPOBAHUSAUIIPOBECHUA YUEHUUECKUXIKCIIED
MMEHTOB, COBEPILEHCTBOBAaTbYMEHHHAOII01aTh3aX 010OMIIPOLIECCA,
CaMOCTOSTEIbHOIIPOTHO3UPOBATEETOPE3YIIBTAT,
(bopMynMpoBaTEO000IIEHUANBBIBOIBIOTHOCUTEIBHOI0CTOBEPHOCTUPE3YIbTATOBUCCIIE
JIOBaHUs, COCTaBIATHOOOCHOBAHHBIOTYETONPOIeIaHHONPAOOTE;

IPUOOPETATHONBITYYEHUUECKONUCCIIEI0BATEIbCKONUIIPOEKTHON 1EATEbHOCTH,
IPOSIBISITBCIIOCOOHOCTEUTOTOBHOCTEKCAMOCTOSITEIbHOMYIIOUCKYMETOI0BPELICHUATIPA
KTUYECKUX3aa4, IPUMEHEHUIOPA3IMYHBIXMETOIOBIIO3HAHHS;

3) paGoracundopmaiueii:

e OPUCHTHPOBATHCIBPATMYHBIXUCTOUHUKAXUHPOPMALIHH (HayuHO-
MOMYJISIPHASIIUTEPATyPaXUMHUECKOTOCOIEPKaAHUS, CIIPaBOYHBICIIOCOOMS,
peCYpCBHIMHTEPHETA),

aHAJIM3UPOBATbUH()OPMAIIMIOPA3TMYHBIXBUI0BU(POPMITPEICTABICHHS,
KPUTHYECKHOLIEHUBATHEEI0CTOBEPHOCTBUHETPOTUBOPEYMBOCTD;

e (opMyIHPOBATH3ANPOCHIUITPUMEHIThPA3TNYHBIEMETOABITPUIIONCKENOTOOpENHDOpMAaLL
1H, HE0OX0IMMOM I BBINOTHEHUSTy4eOHbIX3a/1a40TIPEIETICHHOTOTHIIA;

e TIPUOOPETATHOIBITUCIIONB30BAHUSMH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUHHPA3THIHBIXIIONCKOBBIXCUCTEM;

e CaMOCTOSITEIbHOBBIOMPATHONTUMAIbHYIO(OPMYTIPEACTaBICHUANHpOpMaIK  (CXEMBI,
rpaduku, AUarpaMMebl, TaOIHUITbI, PUCYHKHUP.);

e HCIIOJIb30BaTbHAYYHBINHA3BIKBKAYECTBECPECTBAIPHPAOOTECXUMHUECKOWNHOopManeit

OPUMEHATbMEXIpEeAMETHbIE  (pU3nuecKkuenMaTeMaTuyeckue) 3HAKUHUCHUMBOJIBI

¢bopmyibl, aO0peBHATypbl, HOMEHKIIATYPY;

e HCIIOJIb30BaThUIIPEOOPA30BBIBATH3HAKOBO-CUMBOJINYECKUECPEICTBAHATITHOCTH.

7

OBJ]aZIeHI/IeyHI/[BepcaJII)HI)IMI/[KOMMYHHKaTHBHLIMHHeﬁCTBHﬂMH:

e 3a/1aBaThBOIPOCHITOCYIIECTBYOOCYKIaeMONTEMBIBX 01 INAIOTan /HITUINCKYCCHH,
BBICKA3bIBaThUJIEH,
(hopMyTUPOBATHCBOUTIPEITIOKEHUIOTHOCU TEILHOBBITIOIHEHUSTIPEIOKEHHON3a1a4uH;
e BBICTYNAThCIPE3EHTANENPE3YITHTATOBIO3HABATEIbHONIEATEIIbHOCTH,
MOJYYEHHBIXCAMOCTOSTENBHOUIMCOBMECTHOCOCBEPCTHUKAMUITPUBBIIIOJIHEHUMXUMUYE
CKOT'ODKCIIEPUMEHTA,

HpaKTI/I‘-IeCKOﬁpa6OTLIHOHCCHCHOBaHI/IIOCBOﬁCTBPBy‘-I&GMBIXBCH.[CCTB ,



peann3anuny4eOHOTOMPOEKTA,
1 OPMYITHPOBATHBBIBOIBITIOPE3YIbTATAMIIPOBEICHHBIXHCCIICIOBAHUHITY TEMCOTIIACOBA
HUSATIO3UITUIBX0IC00CYKICHUSIMOOMEHAMHCHHSIMH .

OBi1aieHHeyYHHBePCATbHBIMHPETYJIATUBHBIMU/IEHCTBUSIMU:

e CaMOCTOSITEIbHOILIAHUPOBATHUOCYIIECTRISTECBOIONO3HABATEIbHYIOACSTELHOCTD,
orpeensisieeeInu3a1auy,
KOHTPOJIUPOBATHUIIOMEPEHE00X 0JMMOCTHKOPPEKTUPOBATHIIPEITIaraeMbIHaITOpUTM/IC
HCTBUMIIPUBBIIOTHEHUNYYeOHBIX MM CCIIEI0BATEIbCKUX3a1aY,
BBIOMpaThHan00J1eed () (PEKTUBHBINCITOCOOUX PEIICHHUSICYYETOMIION YYCHUTHOBBIX 3SHAHU
HOBEIIECTBAXUXUMUYECKUXPEAKIIMSIX;

e  OCYHIECTBISTbCAMOKOHTPOJICBOCHICATEILHOCTHHAOCHOBECAMOAHAIN3a CAMOOIICHKH.

IIpeaMeTHBIE pe3yJbTAThI
10-iikjaacce
[IpeameTHBIEpE3YABTATEIOCBOCHUSAKYPCa«OPpraHNueCcKas X UMUS»OTPAKAIOT

e c(hOopMUPOBAHHOCTHIPEICTABICHUNOXUMHUYECKONCOCTABIIAIOIICHECTECTBEHHO-
Hay4YHOWKapTUHBIMHPA, POJIMXMMHUHMBIIO3HAHUNSBICHUMIIPUPOBI,
B(hOpMUPOBAaHMHUMBIIUICHUSUKYIBTYPBUIMYHOCTH,  €e() YHKIIHOHAILHOUTPAMOTHOCTH,
HE00XO0IUMOUITISIPEIICHUANPAKTUYECKUX3aauNIKOIOTMYEeCKHOOOCHOBAHHOT OOTHOIIIE
HUSKCBOEMY3I0POBBIOUTIPUPOIHOMCPEE;

e BJIAJICHUECUCTEMONXMMHUUYECKUX3HAHUH, KOTOPasiBKJIIOUYAET:
OCHOBOIIOJIaratoLMEOHATHS (XMMHUYECKUNAIEMEHT, aToM,
AJIEKTPOHHAsI0007I0YKAaTOMa, MOJIEKYJIa, BAJIEHTHOCTH, AJIEKTPOOTPHIATEIHBHOCTS,
XUMHUYECKAACBS3b,  CTPYKTypHasgopmyia (pa3BEepHYTasMCOKpAIlEHHAas), MOJIb,

MoOJISIpHasiMacca, MOJISIPHBIHOOBEM, YIIIEPOIAHBINCKENET, (QYHKIMOHAIBHASATPYIINA,
pagukan, W30Mepus, H30MEpbl, TOMOJIOTMYECKUHPSA, TOMOJIOTH, YIVIEBOJIOPOBI,
KHMCJIOPOJINA30TCOACPKAMECOETUHEHUS,, MOHOMED, IIOJHUMEp, CTPYKTYPHOE3BEHO,
BBICOKOMOJIEKYJISIPHBIECOETUHEHUS ); TEOPUUU3AKOHBI
(TeopusicTpoeHusIOpraHnyecKuXBerecTBA. M. byrtneposa,
3aKOHCOXPAHEHUSIMACCHIBEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUUA3BIKXUMUY;
MHPOBO33PECHUYECKUE3HAHNUS,
JIeKAITMEBOCHOBETIOHUMAHUSTIPUYMHHOCTUHCUCTEMHOCTUX UMW YECKUX SIBJICHUH,
(haKTOJIOTMUECKUECBECHUSIOCBONCTRAX, COCTaBe,
MOJIY4eHUHUHNOE30ITaCHOMHUCTIONB30BAaHUUBAKHEUIITUX OPTaHNYECKUXBEILIECTBBOBITYHIIP
AKTHUYECKOWUIeATeIbHOCTUYEIIOBEKA,;

e cOpMUPOBAHHOCTHYMEHUNBBISABIATHXaPAKTEPHBICTIPU3HAKUIIOHATHH,
yCTaHaBJIMBATbUXB3aUMOCBS3b,
HCI0JIb30BaThCOOTBETCTBYIOIIUETIOHATUAIPUOINCAHUHNCOCTABA,
CTPOEHHUSMIPEBPAIEHUHOPTaHUYECKUX COETUHEHU N ;

e c(OpMUPOBAHHOCTHYMEHUHHCIIONB30BATHXUMHUECKYIOCUMBOIUKYISICOCTABICHUSIMOT
EKYJISIPHBIXUCTPYKTYPHBIX (pa3BepuyTOH, COKpaIleHHOH)
(hopMynopraHMYeCKHXBEIIECTBHYPAaBHEHUIX UMUIECKUXPEAKIINH,
M3TOTaBIMBATHMO/IEIUMOJIEKYJIOPTraHNYECKHUX BEIIECTB I UIUTFOCTPALMMUX X UMHYECKO
TOUNPOCTPAHCTBEHHOTOCTPOEHNS;

e cOpMUPOBAHHOCTHYMEHUNYCTaHABINBATHIIPUHAICKHOCTEU3YICHHBIXOPTaHUYECKIX
BEILIECTBIIONXCOCTABYNCTPOCHHIOKONIPEICTIEHHOMYKIIACCY/TpyIIecoe TMHEHN I
(yrieBomopoibl, KHMCJIOPONA30TCOACPKALUECOCTUHEHMS,



BBICOKOMOJIEKYJISIPHBIECOETUHEHMST),
JlaBaTbUMHAa3BAHUATIOCUCTEMATHYECKOHOMEHKIIAType (IUPAC),
aTaKKENPUBOIUTHTPUBUAIbHBICEHA3BAHUSAOTACIbHBIXOPTaHUYECKIXBEIIECTB  (ITHIIEH,
OPONWIEH, AaleTWICH, OJTWICHIJIMKONb, [JMLEpuH, (eHon, GopMaabaeruy,
alleTaNbJeTu],  MYPaBbHUHASKHUCIOTA,  YKCYCHAsKUCIIOTA,  OJIEMHOBASKHCIIOTA,
CTEapMHOBASIKUCIIOTA, TIII0K03a, GPYKTO3a, KpaxmaJ, HeJUT0JI03a, TIIUIHH);

e cOPMUPOBAHHOCTbYMEHUSOMNPEICNIATHBUIBIXUMUYECKONCBI3UBOPraHUYECKIXCOEINH
EHUSX (OJIMHAPHBICUKPATHBIC);

e c(hopMHUPOBAaHHOCTHYMEHHUSNPUMEHATHIIONOKECHUATCOPHUCTPOSCHUSIOPraHUYECKIX BEIIIE
cTBA.M.
BytnepoBanisio0baCHEHUA3aBUCHMOCTHCBONCTBBEIIIECTBOTUXCOCTABAUCTPOCHHUS;
3aKOHCOXPAaHEHUSMACCHIBEILECTB;

e c(hopMUPOBAaHHOCTHYMEHHIXAPAKTEPU30BATHCOCTAB, CTpOCHHUE,
(bu3NYECKUEeNXUMHYECKUECBONCTBATUIIMYHBIXITPEICTaBUTENICHPA3IMUHBIXKIIACCOBOPTra
HUYECKUXBEIIECTB (MeTaH, 93TaH, OSTWIEH, MPOMWIEH, aneTwieH, Oyraauen-1,3,
MeTunOyTaaueH-1,3, GeH30J, METaHOJ, 3TaHOJ, ATHIEHTIUKONb, TIUIEpUH, (EeHOoI,
alleTanpJeru], MYpPaBbUHASUYKCYCHASKHCIOTHI, TIIOKO3a, KpaxMmal, LeJUIi0I03a,
AMUHOYKCYCHASIKHCIIOTa),
WJUTIOCTPUPOBATHI€HETUYECKYIOCBI3bMEKAYHUMUYPABHEHUSIMUCOOTBETCTBYIOIIUXXH
MUYECKUXPEaKINHCHUCIIONB30BaHUEMCTPYKTYPHBIX(DOPMYIT;

e c(hopMHUPOBaHHOCTHYMEHHIXAPAKTEPH30BATEUCTOUHUKNYTIIEBOIOPOTHOTOCHIPhS
(aedrs, IPUPOJIHBIITra3, yToJib),
CTIOCOOBINXIIEPEPAOOTKUHUITPAKTHUECKOCTIPIMEHEHHETIPOIYKTOBIIEPEPAOOTKY;

e cOPMUPOBAHHOCTHYMEHUNTTPOBOAUTHBBIYUCICHUSTIOXUMUYECKIMYPABHEHHUSIM
(maccsl, 00BeMa,
KOJIMYECTBAUCXOHOTOBEIECTBAMIUIIPOIYKTapEaKIIMUIION3BECTHRIMMAcCE,  00bEMY,
KOJMYECTBYOJHOTOU3UCXOIHBIXBEIIECTBUIIUIIPOTyKTOBPEAKIIUH );

e c(hopMUPOBAHHOCTHYMEHHUIBIAAETHCUCTEMOM3HAHNNOOOCHOBHBIXMETO/IaXHAYYHOT OII0
3HaHUS, MCTIOJIb3yEeMBIXBXUMUUTIPUU3yYCHUUBEIIECTBUX UIMUYECKUX IBIICHU I
(nabmronenue, HU3MEpEHUe, IKCIIEPUMEHT, MOJICJIUPOBAHUE),
HCIOJIb30BATECUCTEMHBIEXUMUYECKHE3HAH U I TPUHATHAPEIICH U BKOHKPETHBIX K3
HEHHBIXCUTYAIUSX, CBSI3aHHBIXCBEIIECTBAMUUUXIIPUMEHEHUEM;

e c(pOpMUPOBAHHOCTbYMEHUNCOOIIOAATHIIPABUIIANONB30BAHUIXUMUYECKOUIIOCY 10MNITA0
OpaTOPHBIMOOOPYJIOBaHUEM,
aTaKKenpaBrUIa00paleHUSICBEIeCTBAMUBCOOTBETCTBUMCHHCTPYKIUSIMUIIOBBITTOIHEH
1101a00paTOPHBIXXUMUYECKHUXOIBITOB;

e c(hopMHUPOBaHHOCTHYMEHUHUITIAHUPOBATHUBBITOTHATHX UMHUECKUIIKCIIEPIMEHT
(mpeBpameHrsIOpraHnYeCKIX BEIIECTBIPUHAT PEBAHNH,
MOJTyYeHUEITHIICHANN3YI€HUEETOCBOICTB,
Ka4eCTBEHHBIEPEAKIIMNOPTaHUYECKUXBEIIECTB, JICHATYPaLUsIOCITKOBIPUHATPEBAHNH,
[BETHBIEPEAKIINHOETTKOB)

BCOOTBETCTBUUCTIPABIIIAMUTEX HUKNOE30aCHOCTUIIPHOOpAIIEHUHCBEIECTBAMUIIIA00
PaTopHBIMOOOPYIOBaHHEM,

MPECTABIATHPE3YIbTAaTBIXUMUYECKOT 03KCIIEPUMEHTaB(POPME3aUCHyPAaBHEHUHCOOTB
€TCTBYIOIMXPEAKININ()OPMYyTUPOBATHBBIBOIBIHAOCHOBEITUXPE3YIBTATOB;

e c(hopMHUPOBaHHOCTYMEHUMKPUTHUECKUAHATU3UPOBATbXUMHUECKYIOMH(OpMAIIHIO,
MOJTy4aeMyIOU3Pa3HBIXUCTOYHUKOB (CpecTBaMacCOBOMMH(OPMALINH, HUHTEPHETUP. );

e c(hopMHUPOBaHHOCTHYMEHHICOOTIOAATHIIPABUIAIKOIOTHIECKULIEIIECO00Pa3HOTOITOBE e
HUSBOBITYUTPYI0BOI 1€ TEIbHOCTUBLENIAX COXPAHEHU I CBOET03/10POBbIMOKPYKAIOILEH
PUPOTHONCPEIbI,



0CO3HABaTbOMACHOCTHBO3/CHCTBUSHAKUBBICOPTaHU3MBIOIPEICIIEHHBIXOPraHUYECKIXB
CIIIECTB, noauMascMmbicnoka3arenall 1K,
MOSICHATHHAPUMEPaX CIIOCOOBIYMEHBIICHUSUITPEI0TBPAILICHUSIMX BPETHOTOBO3ICHCTB
USTHAOPraHU3MYEIOBEKa,;

e UII00YYaIOUINXCACOTPAHNUYEHHBIMUBO3MOKHOCTSIMUA3IOPOBDS:
YMEHUEIPUMEHATb3HAHNA000CHOBHBIX IOCTYITHBIXMETOAAXTI03HAHUSBEILIECTBUXUMHIUE
CKUXSIBIICHUH;

e JUISICIENBIXUCIA00BUIAINX 00y AOLIHXCS: YMEHHUEHCII0NIb30BaThpeIbePHO-
ToueuHyocuctemyobo3HauenuitJ1. bpaitnsanszanucuxummudeckuxpopmyi.

11-iikaacce
[TpenMeTHBIEPE3YIbTaTEIOCBOCHHISIKYpca«OO0IassnHeOPraHnIeCKATX IMISI»OTPAKAFOT:

e cOpMUPOBAHHOCTHIIPEACTABICHUI: OXMMHYECKOMCOCTABIIAIOIIEHECTECTBEHHO-
Hay4YHOWKapTUHBIMUPA, POJIMXMMHUHMBIIO3HAHUUSBICHUUIPUPOBI,
B(OPMUPOBAHUUMBIIIUICHUSUKYIBTYPBUTMIHOCTH, €€ YHKIIMOHATTbHOUTPAMOTHOCTH,
HE00XO0IUMONITIIPEIICHUPAKTUYECKUX3aauNIKOIOTMYE€CKHOOOCHOBAHHOT OOTHOIIIE
HUSKCBOEMY30POBbIOUIIPUPOJHOMCPEE;

e BIIQJICHUECUCTEMONXUMUYECKUX3HAHNH, KOTOPASIBKJIFOYAET:
OCHOBOMOJIAralolUENoOHATHs (XMMUYECKUIIDIIEMEHT, aroM, u3oTom, S-, p-, d-
ANEKTPOHHBICOPOUTATMATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIIIOOBEM, BaJICHTHOCTH,
ANEKTPOOTPHUIATEILHOCTh, CTENEHbOKUCIICHUS, XUMHUYECKAsACBs3b (KOBAJICHTHA,

HOHHaAas, MCTALIIMYCCKasi, BO)IOpOI[HaH), KpUCTAJUINYCCKAAPCIICTKA,
TI/IHHXI/IMI/I‘IGCKI/IXpeaKHI/Iﬁ ) pacTBoOp, QJICKTPOJIMTHEI, HEOJICKTPOJIMTLI,
QJICKTPOJIUTHYCCKadJUCCOLIM A, OKHUCJIINTCIIb, BOCCTaHOBUTCIIb,
CKOpOCTBXI/IMI/I‘ICCKOﬁpeaKHHI/I, XI/IMI/I‘IGCKoepaBHOBeCI/Ie); TCOPHUHNHU3AKOHDbI

(TeopusidIEKTpONMTHYECKOMANCCONIMAuK, Tnepuoaudeckuiizakon/l.11. Menpeneena,
3aKOHCOXPaHEHHUSMACCHIBEILIECTB,
3aKOHCOXPaHEHUSUIIPEBPAIICHUAIHEPTUUTTPUXUMUICCKUX PEAKIIHSIX ),

3aKOHOMEPHOCTH, CHUMBOJINYECKHUHUA3BIKXUMHH, MHUPOBO33PEHUYECKUE3HAHNUS,
JIeXKaNMeBOCHOBENOHUMAHUATTPUYMHHOCTUUCUCTEMHOCTUXUMUYECKUX IBIICHH,
(haKTOJIOTMUECKUECBECHUSIOCBONCTBAX, COCTaBe,

MOJTy4YeHUNNOE3011aCHOMUCIIOIb30BaHMMBAKHEHIITMXHEOPTaHUUECKUX BEILIECTBBOBITYH
[IPaKTUYECKONIEATEIIBHOCTUUEIIOBEKA;

e c(hopMUPOBAaHHOCTHYMEHUMBBIABIATbXapaKTEPHBICTPU3HAKUIIOHITUH,
yCTaHaBJIMBAaTbUXB3aUMOCBSI3b,
HCI0JIb30BaThCOOTBETCTBYIOIIHUETTOHATUAIPUONNCAHUUHEOPTaHUE€CKUX BEIIECTBUUXIT

peBpalIcHU;
e c(hopMHUPOBAaHHOCTHYMEHUMHCIIONB30BATbXUMUYECKYIOCUMBOIIUKYISCOCTaBIECHUAPOP
MYJIBELIECTBUYPAaBHEHUNXUMUYECKUX PEAKLIUH, CHUCTEMAaTUYECKYIOHOMEHKIIATYPY

(IUPAC) wuTpuBHaNbHBIEHA3BAHUSAOTCIbHBIXHEOPIAHNYECKUXBEIECTB  (yrapHbIiras,
YIIEKHUCIIBINra3, aMMHAK, TallleHasAu3BECTb, HETAlCHAsAU3BECTh, IUTHEBASACONA,
MUPUTHIP. );

e Cc(pOpMUPOBAHHOCTbYMEHUNOMNPEENATHBAICHTHOCTbUCTENIEHbOKUCICHUSIXUMUYECKUXD
JIEMEHTOBBCOEAMHEHUSXPA3IMYHOTOCOCTaBa, BUAXMMUYECKOWCBSI3UM  (KOBaJeHTHas,

HOHHAS, MeTaJTnIecKas, BOJIOPOJTHAS) BCOCIUHECHUSX,
THUTTKPUCTATNICCKONPEIIETKUKOHKPETHOTOBEIIECTBA  (aTOMHAsi,  MOJICKYJISIpHAas,
HWOHHas, METaJTHYeCKas),

XapaKTePCPeIbIBBOTHBIXPACTBOPAXHEOPTaHUYECKUX COEAUHEHHUI;



e c(hopMHUPOBAaHHOCTHYMEHHIYCTaHABIMBATHIIPUHAIC)KHOCTEHEOPTAHNUECKUXBEIIIECTB

MOUXCOCTaBYKOTPEACICHHOMYKJIACCY/TPyIIecOeTMHCHU I (mpocTeieBemeCTBA—
METAJJILIMHEMETAJIBI, OKCHJBI, OCHOBAaHMS, KHCJIOTHI, aM(OTCPHBICTHIPOKCHIIBI,
COJIN);

e chopMUPOBAHHOCTbYMEHUNPACKPbIBAThCMBICIIEpHOANYEcKOro3akona/l. M.
MeHeneeBanIeMOHCTPUPOBATHETOCUCTEMATUZUPYIOLILYIO,
O00BSCHUTENIbHYIOUITPOrHOCTUYECKYIO() YHKIINH;

e cOPMUPOBAHHOCTHYMEHUHXAPAKTEPU3OBATHIIECKTPOHHOSCTPOCHUEATOMOBXUMUYECKH
xaneMeHToB  1-4  mepuonosllepuoanyeckoricucTeMbIXxuMuIeCKUX3aeMeHToB /. M.
Menneneena, HCIIOJIb3YSITOHATHSS-, p-, d- DJIEKTPOHHBICOPOUTAITH,
«OHEPreTUUYECKUEYPOBHIY,
00BSACHATH3aKOHOMEPHOCTUU3MEHEHUSICBOMCTBXUIMHUECKUXAIEMEHTOBUMXCOSTUHEHU
unonepuogamurpynmnamllepuoandeckoricucTeMbixuMuueckuxsnemenTon/l. .
Menneneena;

e chOopMUPOBAHHOCTbYMEHUNXAPAKTEPU3OBATh (omuchIBaTH)
O0IIMEXUMUYECKUECBOMCTBAHEOPTraHNUECKUX BEIIECTBPA3TUYHBIXKIIACCOB,
MOATBEPKIAThCYIIIECTBOBAHUETCHETUUECKONCBAZUMEK TYHEOPTaHUY€CKMHUBEIIIECTBA
MHUCTIOMOIIBIOYPABHEHUHCOOTBETCTBYIOITUXXUMHUUECKUXPEAKITUIA;

e cOpMUPOBAHHOCTbYMEHUSAKIACCUPUIIUPOBATEXUIMHUECKUEPEAKITUUTIOPAZTUIHBIMIIPU
3HaKaM (uncnyncocTaBypearupyomuxBeecTB, TeroBoMyahpexTypeaxiumy,
HM3MEHEHUIOCTETICHEHOKUCIICHUSDIEMEHTOB, 00paTUMOCTUPEAKIINH,
y4aCTHIOKATAIN3aTopa);

e c(HOpMUPOBAHHOCTbYMEHHUICOCTABIIAThYPaBHEHUSIPEAKITUHPAZTUIHBIX THUIIOB,
MOJTHBICUCOKPAIICHHBICYpaBHEHUSPEAKITUHHNOHHOTOOOMEHA, YUUTHIBASTYCIIOBUS,
MPUKOTOPBIXITUPEAKITUUUAYTIOKOHIIA;

e c(hOopMUPOBAHHOCTbYMEHUUIIPOBOIUTHPEAKIINH,
MTOATBEPKIAIOIIMEKAYECTBEHHBICOCTABPA3TMYHBIX HEOPTaHUYECKUXBEIIECTB,
Pacro3HaBaThONBITHEIMITYTEMHOHBI,
MPUCYTCTBYIOIIMEBBOIHBIXPACTBOPAXHEOPTAHUUECKUXBEIIECTB;

e c(HOpMUPOBAHHOCTHYMEHUUPACKPHIBATHCYIITHOCTHOKUCITUTEIIBHO-
BOCCTaHOBUTEIbHBIXPEAKIIMUIIOCPEICTBOMCOCTABICHUSAICKTPOHHOT00aIaHCadTUXpea
KIIUH;

e c(hOpMUPOBAHHOCTHYMEHUHNOOBICHATH3aBUCUMOCTbCKOPOCTUXUMUYECKONPEAKITUNOTPA
3IINYHBIX PaKTOPOB;
XapaKTEePCMEIICHUIXUMUYECKOTOPABHOBECUIB3aBUCMOCTHOTBHEIIIHETOBO3AECTBUSA
(mpunnumnJlelllatense);

e chOpMUPOBAHHOCThYMEHUNXAPAKTEPHU3OBATHXUMUYECKHETIPOIIECCHI,
JIeKAIIMEBOCHOBENPOMBIIIEHHOTOTIOTYyYEHUACEPHONKUCIIOTHI, aMMHaKa,
aTaKxkecOpMUPOBAHHOCTHIIPEACTABICHUHOO0OINXHAYIHBIXTPUHITUTAXUIKOJIOTUYEC
KHXITPOOJIEeMaxXUMUYECKOTOTIPON3BOICTBA;

e c(hOopMUPOBAHHOCTHYMEHHUHIIPOBOIUTHBBIYMCICHUSICHCTION30BAHUEMITOHS T «MACCOB
asiJIOJIABEIIECTBABPACTBOPE», OOBEMHBIXOTHOIIEHUNUTA30BIPUXUMUICCKUX PEAKITHSX,
MacCCHhIBEIECTBANINOObEMAra30BION3BECTHOMYKOINYECTBYBEIIIECTRA,
MacCeMITMO0bEMYOTHOTON3YIaCTBYIOIIMXBPEAKIUUBEIIECTB,

Ter10BOT0d () (peKTapeakIMMHA0CHOBE3aKOHOBCOXPAHEHUSIMACCHIBEIIIECTB,
MPEBPAICHUSUCOXPAHECHUSIHEPTUH;

e cOpMUPOBAHHOCTHYMEHUNCOOTIOAATHIIPABUIIANONH30BAHUIXUMUYECKOUITOCY T0MMITA0
OpaTOPHBIMOOOPYIOBAHHEM,
aTaxKerpaBuiIa00paIeHUsICBEIeCTBAMIUBCOOTBETCTBUMCUHCTPYKITUSIMUTIOBBITTOTHEH
HI0JIA00PATOPHBIXXUMUYECKUXOTTBITOB;



e c(hopMHUPOBAaHHOCTHYMEHUHUITTIAHUPOBATHUBBITOTHATHX UMHUUECKUIIKCTIEPUMEHT
(pa3znmosxeHHenepOKCHAaBOAOPOAABIIPHCYTCTBUNKATAIN3ATOPA,
OIlpeJIeJIEHUECPEIbIPaCTBOPOBBEIIECTBCIIOMOILbIOYHUBEPCAIbHOTOMHANKATOPA,
BIIMSIHUEPA3JINYHBIX (PAKTOPOBHACKOPOCTbXMMUUECKOWPEAKIINY,
PEaKIMMUOHHOTOOOMEHa, KaueCTBEHHbIepeakMnHacynb(ar-, kapOOHAT- HMXJIOPUI-

AHHOHBI,

HaKaTUOHaMMOHHUMA,

pelIeHnesKCIIepUMeHTalIbHbIX 3a1aunoTeMaM«MeTamtsiyu«Hemetams)
BCOOTBETCTBUUCIIPABUIAMUTEXHUKNOE30TaCHOCTUIIPHOOpAIIEHUHCBEIECTBAMUIIIA00
PaTOpHBIMOOOPYIOBAaHHEM,
MPEACTaBIATHPE3YIbTATHIXUMHYECKOT 03K CIIEpUMEHTaB(popMe3anucnypaBHeHUHCOOTB
eTCTBYIOIINXPEAKINHI(POPMYITHPOBATEBBIBOABIHAOCHOBEATUXPE3YIIHTATOB;

e c(hOpPMHPOBAHHOCTPYMEHUHKPUTHUECKHAHATN3UPOBATHX UMIUECKYIOMH(pOpMALIHIO,
MOJTY49aeMYION3Pa3HBIXUCTOYHUKOB

WHTEPHETHUP.);

(CpeI[CTBaMaCCOBOfIKOMMYHHKaHHH,

e c(hopMHUPOBaHHOCTHYMEHHICOOTIOAATHIIPABUIAIKOIOTHIECKULIEIECO00Pa3HOTOIIOBE e
HUSBOBITYUTPYI0BOM1€ATEIHLHOCTUBLEIIXCOXPAHEHUSICBOCT03/10POBbSIMOKP Y KAIOLIEH

MIPUPOTHOMCPEIBI,

0CO3HABaThOIIACHOCTHBO3/ICCTBUSHAKMBBICOPTaHU3MBIOTIPEACIICHHBIXBEIIECTB,
noauMasicMbicnokazareaallJIK,
MOSICHATHHAPUMEPAX CIIOCOOBIYMEHBIIICHUSIUTIPEIOTBPAILICHUSIUXBPETHOTOBO3ICHCTB

HAHAOPraHU3M4Y€CIIOBCKA;

o IIJIFIO6y‘-IaIOHII/IXCﬂCOFpaHI/I‘-IeHHI)IMI/IBOBMO)KHOCT?[MI/I?;IIOpOBI)?IZ
YMGHI/IerI/IMeHSITLSHaHI/ISIO6OCHOBHI)IXIIOCTYHHBIXMGTOI[aXHO3HaHI/I$IBCHIGCTBI/IXI/IMI/IT-IG

CKUXSIBIICHUH;

e JUISICTICTIBIXUCITA00BHIAIINX 00y IO LITHX CSI:

YMEHHUEHUCIIO0Nb30BaThpebeHO-
TOUYeUHYyrOCHCTeMy0o003HaueHuitJ. Bpaisyis3anucuxuMu4eckux hopmy.

TemMaTu4eckoe NJIAHUPOBAHUE

10-i1 k1acc
Kosnn4yecrBouacos
Ne
HaumenoBanuepasaesioBu DJiIeKTPOHHbIE (HH(poBbIe)
n/ Bc | Konrpoas |[IpakTuye
TeMIPOrPaMMblI o0pa3oBaTebHbIepecypchl
1 er |HblepaldoT |ckuepadoT
0 |bI bl

Pa3znen 1.TeopernyecKHeoCHOBLIOPIaHUYECKONXUMHHU

11

[IpeameTopraHn4ecKOMXumM
WH.
TeopusacTpoeHUsIOpraHuYeC
KnxcoeanHeHnnA .M.
byrneposa

BbubnuorexaPDII
—resh.edu.ru/subject/29/10/




Hroromnopaszaeiy ‘ 3 ‘
Pa3zgen 2.YrieBoaopoanbl

I bubnuorexaPDIII —

2.1 Ezizﬁz?meyrnelsonopom 2 resh.edu.ru/subject/lesson/6
151/start/149993/

HenpenenbHbieyriaeBo10po Tpenaxep«O0OIaKO3HAHUI.

2.2 | Opl: aJIKeHBI, aJIKaJAHUCHEI, 6 Xumus. 10 kiacc,

AJIKWHBI 000 «DPu3ukonJlad»
DNEeKTPOHHBIINOOpa30BaTENbH
pliipecypc«/lomannuesaganu
o

2.3 OAp;MaTquCKHeymeBOHOp 2 Cpenneeobieeodbpa3oBaHue.
A Xumus», 10-11 kiacc,
AO«/31aTenbpeTBO
"IIpocBemienue"»
24 [IpupoIHBICUCTOUYHUKHUYTIIE 3 BubmuorexaPIIII
BOZIOPOJOBHUXIIEPEPAOOTKA —resh.edu.ru/subject/29/10/
Hroronopaszneny 13

Pa3nen 3. Kucsioponocoaep:kaiyeoprannyecknecoenHeHust

BbubnuorexaPDIII
3.1 | Cnuptsl. deHon 3
—resh.edu.ru/subject/29/10/
AJTb/ICTHIBI. BubnuorexaPIIII
3.2 | KapOOHOBBIEKHCIIOTHI. 7
CrioxubIedGUpEI —resh.edu.ru/subject/29/10/
BbubnuorexaPDIII
3.3 | YraeBonanl 3
—resh.edu.ru/subject/29/10/
Hroromnopaszaeiy 13

Pasznea 4. A3oTcoaepxammeopraHudecKuecoeInHeHus

4.1

AMUHBI. AMUHOKUCIIOTBI.
benku

BbubnuorexaPDII
—resh.edu.ru/subject/29/10/




Hroromnopaszaeiy

Pa3zgen 5. BbicokoMoieKyIsipHblecOeINHEeH s

- ITnactmaccel. Kayuykw. 5 BubmmorexaPOILl
Bornokna —resh.edu.ru/subject/29/10/
Uroronopazneny 2
OBIIEEKOJIMYECTBOYACO 34 5 5
BIIOITPOI'PAMME
11-i kaace
KoanyecTBouacoB
N DJIeKTPOHHbIE
| HauMeHOBaHHepa31eJI0BUTEMII (mudposbie)
n/ Bc | Kontpoa |IIpakTuy
porpaMMslI o0pa3oBaTejbHbIepecypc
n er |bHbIepad |eckuepad o
0 |O0THI OThI
Paszgea 1.TeopernyecKMeOCHOBBLIXMMHUM
1 ETpOGHHeaTOM?B' - bubmnorexaPJIII —
' CPHOIHCECKIHI3AKOHHICPHOMIH 3 resh.edu.ru/subject/29/11
1 |eckascucTeMaxXUMHYECKUXDJIEMEH /
toB/I.11. MeHneneeBa
DeKTPOHHBIOOpazoBaTeN
bHBIIpeCypc«/loMaltHuesa
JTaHUS.
1. | CrpoenueneriecTna.
5 M 5 4 Cpenneeodiieeo0pa3oBan
HOTOODPAsHEBEIIECTS ne. Xumus», 10—11 knacc,
AO«M3parenncTBO
"ITpoceemnienue"»
1 Tpenaxep«O061ako3HaHUMA
3' XUMHYECKUEPEAKIUU 6 |1 1 ». Xumust. 11 kiacc,
000 «DuznkonJIadc»
Nroronopazneny 13

Pa3nen 2.Heopranmyeckasgsxumus




5 bubnuorexaPDIII —
1' MerTaiisl 6 1 resh.edu.ru/subject/29/11
/
5 bubnunorexaPDIII —
2' Hemerasuibl 9 |1 1 resh.edu.ru/subject/29/11
/
2 | BubnmmorexaPDIII —
. BSI3bHEOPTraHUYECKUXUOPTaHUue ) resh.edu.ru/subject/29/11
3 | CKUXBEIIECTB /
Nroronopaszneny 17
Pa3znea 3. XuMHSMKN3HDb
3.
1 XUMUSHKU3HD 4
Nroronopazneny 4
OBIIEEKOJIMYECTBOYACOBIIO 34 5 3
ITPOTPAMME
KaHeHI[apHO-TeMaTI/IquKOE INIAHUPOBAHUEC
Xumunal( kiaace
(1 u B Hexemo, Beero 34 yaca )
No Hara Tema ypoka KomnuectBo [Ipumeuanue
o 4acoB
IJIaHy

Pa3nen 1.TeopeTnueckue 0oCHOBBI Oprannyeckoii xumum (3 yaca)

1 IIpenMeTopraHMueCKONXUMHH. 1
Opranu4ecKkreBeIlecTBa.
2. Teopus cTpoeHUS OpraHUYECKUX 1

coennHeHnit A.M. bytnepoBa, €€ OCHOBHBIE
IOJIO’KEHUS.




Knaccudukanus oprannueckux
coennHeHn. HoMeHknaTypa opraHm4eckux
coeauHenuii. ['omonorus. M3omepus.

Pasznea 2.YraeBsoaopoasi (13 yacoB)

IIpupOoIHBIENCTOYHUKUYTIIEBOAOPOIOB:
PUPOJHBIUIIONY THRIHHE(PTSAHOMTa3bI.

[IpenenbHBICYTIIEBOOPOIbI— ATKAHBI.

HenpenenbHbleyrieBo0pOAbI—aTKEHBbI:
TOMOJIOTMYECKUUPSA, HOMEHKIIATYpa,
nzomepusl, (PU3MUECKUecBOICTBA,
MIOJIyYEHUE.

HereHeHBHBIeerIeBOI[OpOI[LI—aJ'IKCHBII
XHMHHGCKHGCBOﬁCTB&, IIPUMCHCHHUECOTHUIICHA,
IIPpOITKJICHA.

[IpakTuueckaspaboraNel
«[lony4yeHresTUICHANN3YYEHUEETOCBOUCTBY.

HenpenenbHbleyrineBogopoabl—
aJIKaIMeHBINKAYYyKH.

10

HenpenenbHBICYTIICBOIOPOIBI—aTKAHBIL:
CTPOEHUE, TOMOJIOTUYECKUMPSI,
(hU3UYECKNECBONCTBA, U30MEPHS,
MOJIy4eHHe.

11

HenpenenbHbIeyTI€BOIOPOIBI—ATKHUHBI:
XUMHUYECKHECBONUCTBA,
MIPUMEHEHHEALIETUIICHA.

12

ApoMaTndeckue yrieBoaopozsl. benson:
cTpoeHue, (hpu3nyeckre CBOMCTBa, H30Mepus,
MOJIyYEHHUE.

13

ApoMaTH4ecKHue yriieBOJIOPO/IBL.
XUMHUYECKHE CBOMCTBA OEH30JIA.
[Ipumenenue 6eH301a, €Tr0 TOMOJIOTOB

14

Hedts u HEPTETpOayKTHL. CTIOCOOBI
nepepadoTKU HEPTU: EPEroHKa, KPEKUHT,
MTUPOITU3.

15

O000IIIEHNE U CUCTEMATHU3AIINS 3HAHUH 110
TeMe «YTIJIEBOAOPOIbI U UX MPUPOTHBIE
UCTOYHUKU»




16

Konrtponsnas padora Nel mo teme
«YTIeBOJOPOIBI M UX MPUPOJIHBIC

HUCTOYHHKHY.
e 3. Kuciiopogocoaep:xanue oprannyeckue coefuenns (13 yacon)

17 [penenbHBIE0JHOATOMHBIECITHPTEI. 1

18 MHOroaTOMHBIECIIUPTHI. 1

19 ®enon. KameHHbI# yronb u POJYKTHI 1
€ro nepepadoTKu.

20 Anbaeruisl 51 KETOHBI. CrpoeHue, 1
HOMEHKJIATypa,  W30Mepusi,  (u3nuvecKue
CBOMCTBA.

21 Anpneruapl MU KETOHBL. — XUMHYECKHUE 1
cBoiicTBa anbaeruoB. CriocoObl MOTy4EHUsI.

22 Kap6oHoBbIe KHUCIIOTHI. Crpoenue, 1
KJIaccudukanusi, HOMCHKJIATypa,
¢bu3ryecKre CBOMCTBA, MOJTyYCHHE.

23 Kap6oHoBbie KHCJIOTBI. XHUMHYECCKUE 1
CBOMCTBA, IPUMEHEHUE.

24 [lpaktuyeckas pabora Ne2 «CsoiicTBa 1
pacTBOpa yKCYCHOU KHUCIOTBD».

25 Crnoxusle 3¢upsl. Kupsl. 1

26 Pemenne pacuy€THBIX 3a7ad4  Ha  BBIBOJ 1
MOJICKYJISIPDHBIX ~ (OpMyJT ~ BEHIECTB IO
MPOAYKTaM CTOpaHHs M MAacCOBBIM JIOJISIM
JJIEMEHTOB B BEIIIECTBE.

27 YrieBoasl. MoHocaxapu/sl. I'mroko3a, 1
bpyxTO3a.

28 VYrneBoabl. Jlucaxapuasl U MONKCAXapUIBL. 1
Kpaxman u nemnroinosa.

29 KonrtponsHas pabota Ne2 1
«Kucnopojconepxariue OpraHHYeCKHe
COETMHEHUS.
asneJ 4. A3orcoaeprkaiiye opranudeckue coeauHenus (3 yaca)

30 AMUHBI. AHHIMH Kak  OpraHWYecKoe 1
OCHOBaHHE.

31 AMUHOKHCIIOTHI KaK am(oTepHbIe 1
OpPraHUYECKUE COCTHHEHHUSI.

32 benku. 1




33 HckyccTBeHHblE monuMephl.  Baxkneimme
NpPEICTaBUTENIM  IUIACTMAcC,  KaydyKoB,
BOJIOKOH.

34 CunTternueckue mnojuMepbl. Baxknelmue
MPEJICTaBUTEIM  IIJJacCTMacC,  Kay4dyKoB,
BOJIOKOH.

Htoro: 34 gaca
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