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INOSACHUTEJIbHAS 3AIIMCKA

OT6op comepskaHuUsI TMPOBEIEH C YUYETOM KyJIbTYpPOCOOOPA3HOrO IOAXO0na, B
COOTBETCTBMM C KOTOPBIM Yyualllecsl IOJIKHbI OCBOUTh COJepsKaHue, 3HAuMMOe IJIsi
dbopMupoBaHMs TO3HABATE/IbHOM, HPABCTBEHHOM M 3CTETUYECKONM KYJIbTYPbI, COXPAaHEHUS
OKpY’Kaloliel cpeabl M COOCTBEHHOrO 3HOPOBbS, MJISI TIOBCEOHEBHOM JKU3HU U
MPaKTUUYECKO IesITeIbHOCTM.

CopmepskaHme Kypca HalpaBjeHO Ha (GOpPMUPOBaHME YHUBEPCATbHBIX YUEOHBIX
IeCTBUM, 0OecIieuBaloIMX pa3sBUTHE MTO3HABATEIbHBIX M KOMMYHUKATUBHBIX KayeCTB
guyHoctu. OOyyaromyecss BK/IIOYAIOTCSI B IPOEKTHYID U MCC/IEIOBATEIbCKYIO
IesTeJIbHOCTb, OCHOBY KOTOPOM COCTaBJ/ISIIOT Takue yueOHble OeCTBUSI, KaK yMeHMe
BUAETb NPOOJIEMBI, CTaBUThb BOIPOCHI, KIacCUUIMPOBAThb, HAOIIONATb, MPOBOAUTH
9KCIIEpPUMEHT, JIeJIaTh BbIBOAbI, OOBSICHSTh, JOKA3bIBaTh, 3aILMIIATL CBOM MOEM, NaBaTh
ompefeseHus MOHSITUIM, CTPYKTYPMPOBaTh MaTepuaa U Op. Ydalluecs BKIIOYAIOTCS B
KOMMYHMKATUBHYIO YYEOHYIO IeSTe/IbHOCTb, I'Ie MIpeo0sagaloT Takue e€ BUAbI, KakK
yYMEHMeE TOJIHO ¥ TOYHO BbIPa)KaTb CBOM MbBICJIM, apI'YMEHTUPOBATh CBOIO TOUKY 3PEHMS,
paboTarhb B I'pyIIIe, MPeacTaB/JsTh M COOOIIATh MHGOPMAIIMIO B YCTHOM U MUCbMEHHON
dbopme, BCTynaTh B AMaJIOT U T. .

Llennb Kypca

dopMupoBaHMe y yJyaliyMxcss YMeHMsT BUOETh M IOHMMATh IIEHHOCTb OOpa3sOBaHMS,
3HAUMMOCTb XMMMUYECKOTO 3HaHMs [JI1 KaKAOro 4ejioBeKa He3aBUCHMMO OT €ero
MPOQeCCUOHAILHOM IesITeIbHOCTM; YMEHMS pasjandaTth (akThl M OLIEHKM, CpaBHMBATb
OLIEHOUHbIE BbIBOIbI, BUIETb UX CBSI3b C KPUTEPUSIMM OLIEHOK ¥ CBSI3b KPUTEPUEB C
ONpele/IeHHOM CUCTEMOI IIeHHOCTeM, (OpMyaMpoBaTb ¥ OOOCHOBBIBATH COOCTBEHHYIO
TTO3UILIVIO;

dopmupoBaHye y 00yJaroIIMXCs [eJIOCTHOTO MPEICTaBIeHMST O MUPE Y POJI XUMUA B
CO3IaHMM COBPEMEHHOM eCTeCTBEHHO-HAYYHOM KapTUHbI MMUPA; YMEHUSI OOBSICHITh OOBEKTBI
M TIPOLIECCHI OKPYSKAIOIIEN MEMCTBUTEIbHOCTY — IMPUPOTHOM, COIMATBHOM,  KYJIbTYPHOI,
TEXHUYECKOM  Cpedbl, WCIOAb3yd MJiI 9TOr0 XMMMYECKMe 3HaHMS; MpuoOpeTeHye
OOy4JaloIIMMICSI  OTbITa Pa3HOOOPAa3HOV [MeATeJbHOCTY, TIO3HAaHMSI M CaMOITO3HAHMWS;
K/TIOUEBbIX HaBBIKOB (KJ/IIOUEBBIX KOMIIETEHTHOCTEN), MMEIOIIMX YHMBEpPCAJbHOE 3HaueHue
IUIS. PasJIMYHBIX BUIOB IeITEJIbHOCTU: pellleHus MpobjieM, MPUHSATUS PelleHui, TOoMCKa,
aHaym3a ¥ 06pabOTKM MHGOpMAIMY, KOMMYHMKATUBHBIX HAaBBIKOB, HABBIKOB M3MEpPEHMW,
COTPYIOHNYECTBA, GE30ITACHOTO OOPAIIEeHNMsI C BEIIECTBAMM B TIOBCEIHEBHON JKU3HM.

3apaum Kypca:

- ¢dopMMpOBaHME  CUCTEMbI  XMMMYECKMX  3HAHMM  KaK  KOMIIOHEHTa
€CTeCTBEHHOHAYYHOM KapTUHbI MUPa;

- pasBUTME JIMYHOCTM OOYYAIOIIMXCS, WX WHTE/UIEKTYaJbHOE ¥ HPaBCTBEHHOE
COBepIIIeHCTBOBaHMe, (GOPMMUPOBaHIE Y HMX T'YMAaHUCTUUECKUX OTHOIIEHWI ¥ KOJIOTMYECKU
11€J1eCO0OPa3HOro TIOBEJIEHNSI B OBITY U B TPYIOBOM JESITEIbHOCTI;

-¢opMMpoOBaHVe YMEHMI OGe30MacHOro  OOparleHus C BellleCTBaMU,
MCIIO/Ib3YEMbIMM B TIOBCETHEBHOM JKM3HM; BbIpaOOTKA IIOHMMAHMS OOIIIECTBEHHOM
MOTPEOHOCTY B PasBUTUM XUMMM, a Takke (OpPMMPOBaHME OTHOIIEHMSI K XMMMM KaK K
BO3MOSKHOM 00/1aCTV OY/IyIIeN MPaKTUUeCKOM AesITeIbHOCTMH.

Oo6urast xapakKTepucTHKa yue0HOoro nmpeaMmera

B cootBetcTBUM € DemepaibHbIM rOCYAapCTBEHHBIM 0OpPa30BaTeIbHbIM CTaHIAPTOM
OCHOBHOT'O 0011Iero 06pasoBaHMs yyallyecsl TOJDKHbI OBJIAIeTh TaKMMM ITO3HABATEIbHBIMMU
yueOGHbIMM [EVCTBMSIMMU, KaK: YMeHue (popMy/MpoBaTh MIPOGIEMY U TUIIOTE3Y, CTaBUTh LI
" 3aauyi, CTPOUTh IJIaHbl JOCTVKEHMsI 1IeJIeli M pellieHNs] TIOCTaB/IeHHbIX 3a1ay, MPOBOAUTD



9KCIIEPMMEHT M HA €ro OCHOBE [eJIaTh BBIBOAbI M YMO3AK/IIOUEHMS, TPENCTABISTh UX U
OTCTaMBaTh CBOIO TOUKY 3PEHMSI.

Kpome atoro, yuaiiyecs JOKHbBI OBIA[IETh MPYEMaMy, CBSI3aHHBIMM C OIpeesieHeM
TIOHSITUI: OTPaHMYMBATDH MX, OMMCHIBATH, XapaKTepM30BaTh U CpaBHMBaATh. CliemoBaTeIbHO,
IpM M3YYEHUM XUMMM B OCHOBHOV IIKOJIe Y4all[ecsl AOJDKHbI OBJIAfETb YUeOHbIMU
IEICTBUSIMY, TIO3BOJITIOILIMMM MM JOCTUYb JIMUHOCTHBIX, MPEIMETHBIX M MeTalpeIMeTHbIX
00Opa3oBaTeIbHbIX PE3Y/IbTATOB.

[Ipemyaraemass mporpaMmMa IO XWMMM PACKpbIBaeT BKJIaL YyueOHOTO
IpeaMeTa B IOCTVKEHME 1IeJIeli OCHOBHOI'O OOIIEro 0Opa3soBaHMSI M OIpeesisieT BasKHeIIe
cofiepsKaTesIbHbIE JIMHUY TTpeaMeTa:

BEIIIeCTBO, 3HAHMSI O COCTaBe M CTPOEHMM BEIIECTB, X BAKHEMIIMX (PU3NUECKUX U
XUMMUYECKMX CBOMCTBAX, OMOJIOrMYE€CKOM JOEMCTBUN;

XMMMYeCKast peakiyss — 3HaHUS 00 YCJIOBMSIX, B KOTOPBIX MPOSIBJISIFOTCS XUMUYECKME
CBOMCTBA BeIIIeCTB, CIIOCO0aX YIpaBJIeHNsT XMMUYECKMMM ITPOLIeCCAMIA;

MIpMMeEHEHNE BEILeCTB — 3HaHMS U OIbIT MTPAKTUUYECKOM eSITETbHOCTI C BEIlleCTBaMM,
KOTOpbIe Hanbosiee YacTo YIIOTPEOIISIFOTCS B TIOBCEIHEBHOM SKM3HM, IIIMPOKO UCTIOIb3YIOTCS B
MIPOMBIIIUIEHHOCTM, CeJTbCKOM XO3SIICTBE, HA TPAHCIIOPTE;

SI3BIK XVMMUM — CUCTEMA BasKHEMIIMX MMOHSITUN XMMUYU ¥ TEPMMHOB, B KOTOPbIX OHMU
OIMMCBIBAIOTCSI, HOMEHK/IATypa HEOPraHMYeCKMX BEIIECTB, T. €. MX Ha3BaHMs (B TOM uMC/Ie U
TPUBUAJIbHBIE), XMMMUecKre GOpMy/bl ¥ ypaBHEHMs, a Takke IIpaBWia IepeBoja
MHGOPMALMM C eCTeCTBEHHOTO SI3bIKa HA SI3bIK XMMMM ¥ OOPATHO.

[Tpy otb6ope comepskaHMsl, KOHKPETM3MPYIOIIErO IMPOrpaMMy, YUMUTHIBAJIOCh, YTO
mepen oOHMM 00pa3oBaHMEM He CTOMT 3afada IpOodeCCHOHAJIbHOM  TOATOTOBKM
00yUaroIMXCs. DTO OMPEAETVIIO TIOCTPOEHME Kypca Kak OOIIEeKY/IbTYpPHOTO, HAlTpaBJIEHHOTO,
mpekae Bcero Ha GOpMMpOBaHME ¥ pasBUTHE MHTepeca K M3YUEHMIO XUMUM. YUTeHa
OCHOBHAsl OCOOEHHOCTb ITOJ[POCTKOBOTO BO3pacTa — HaAYajo Ilepexofa OT [eTCTBa K
B3POCJIOCTM, KOTOPbI XapaKTEPU3YeTCsT pasBUTHEM TTO3HABATEIbHOM Cephl.

Ha asrame ocHoBHOro o6Iero cpegHero oGpa30BaHMS IMPOUCXOOUT BKIIFOUEHVE
OOyYaroIMXCcsI B TIPOEKTHYIO M MCCJIEIOBATEIbCKYIO [IeSTEIbHOCTb, OCHOBY KOTOPO
COCTaBJ/ISIFOT TaKMe YHMBEpCaJbHblE yueOHble AENCTBMS, KaK yMeHMe BUIETb ITPOOJIEMBI,
CTaBUTb BOIPOCHI, KiIaccuUIMpoBaTh, HAOMIONATh, IPOBOAUTb SKCIIEPUMEHT, MeJaTh
BBIBOABI M YMO3AK/IIOUEHMsI, OOBSICHATb, [AOKa3bIBaTb, 3allMILATh CBOM WIEW, IABaTh
onpeneneHys MOHATUSIM. Cro/ia ske OTHOCSITCSI TIPMEMBI, CXOIHbIE C OIpeieIeHieM TIOHSITHUIA:
omycaHVe, XapaKTepUCTUKa, pasbsiCHEHMe, CpaBHeHMe, pasymdeHue. DopMupoBaHMe 3TUX
YHUBEPCATTbHBIX YUEOHBIX IECTBMUIM HAUMHAETCS ell€é B HauaJIbHOM IIIKOJIe, & B Kypce XUMMUU
OCHOBHOM IIIKOJIbI TPOMCXOAMT MX pPa3BUTME ¥ COBEPIIEHCTBOBaHME. B CBsI3uM C 9TnM
pe3epBHbIE Yachl IUIAHMPYETCS MCIOIb30BaThb Ha (OPMMPOBAHME ¥ PAa3BUTHE YMEHUN
MIPOEKTHOM ¥ MCCIIEA0BATETbCKON AEATEIbHOCTH, YMEHME BUIETD MPOOJIEMBI, AeIaTh BbIBObI
" YMO3aKJTIOUEeHSI.



INNIAHUPYEMBIE PE3VYJIbTATbI OCBOEHNS KYPCA

Jluunocmmnute:
® YYBCTBO I'OPIIOCTU 32 POCCUMCKYIO XMMMUUYECKYIO HAayKy, 'YMaHU3M, OTHOIIIEHME K
TPYZy, 1leJIeyCTPEMJIEHHOCTD; (hOPMIMPOBaHMEe 1IEHHOCTY 3[I0POBOTO U 6e301acHoOro

obpasa >KM3HM; YCBOEHME TIPaBWI WHIOMBUAYAJIbHOTO ¥ KOJUIEKTMBHOIO 0Oe30IacHOro
MTOBEAEHMS B Upe3BbIUAMHBIX CUTYAIUSIX, YTPOSKAIOIIVX JKMU3HU U 3TOPOBBIO JIIOIEN;
® T'OTOBHOCTb K OCO3HAaHHOMY BbIOOPY AaJIbHelIIIel 00pa30BaTeIbHOM TPAEKTOPUNA;

® yMeHMe VIIpaB/ITh CBOEN IIO3HABATEJIbHOM 1eSITEeIbHOCTBIO.
DopMIUPOBaHME OCHOB 3KOJIOTMYECKON KYJIbTYPHI, COOTBETCTBYIOILIEN
COBPEMEHHOMY YPOBHIO 9KOJIOI'MTYECKOTO MBIILIJIEHNS, pasBUTHE OIbITa

9KOJIOTMYECKV OPMEHTMPOBAHHOM pedIeKCHMBHO-OLIEHOYHOM U MTPAKTUYECKOM e TeIbHOCTU B
SKU3HEHHBIX CUTYaLVISIX;

Memanpeomemmuoie

® yMeHMe CaMOCTOSITEJIbHO OIpenesisiTh IIeJIM CBOEro OOyueHusl, CTaBUTb U
dopMymmpoBaTh it ceOs  HOBbIEe 3afauMi B y4€0e ¥ II03HABaTeJbHOM IesSTebHOCTH,
pasBMBATb MOTMBBI 1 MIHTEPEChI CBOEI MIO3HABATEJIbHO AeSITeJIbHOCTH;

® yMeHMe CaMOCTOSITEJIbHO IUIaHMPOBATh MYTM IOCTVDKEHMSI 1IeJieil, B TOM UuCIe
aJIbTepPHATMBHbIE, OCO3HAaHHO BbIOMpATh Hambosiee 3P GHEKTUBHBIE CITOCOOBI PEIIEHNST
y4eOHbIX ¥ ITO3HABATEJIbHBIX 3aay;

® yMeHMe COOTHOCUTb CBOM [JIEMCTBMSI C IUIQaHMPYEMbIMM  pe3yJbTaTaMu,
OCYIIIECTBJISITb KOHTPOJIb CBOEM [NeSTEJIbHOCTM B TIPOIECCe IOCTVKEHMSI pe3ysbTara,
OTIpeMiesISITh CITOCOOBI TEMCTBMI B paMKax TIPEIOKEHHBIX YCJIOBUI U TpeOOBaHUN,
KOPPEKTUPOBATb CBOM JIEICTBUSI B COOTBETCTBUM C M3MEHSIIOLLIENCST CUTYaIIEN;

® yMeHMe OIeHMBATh IMPaBMWIbHOCTh BBITIOJHEHMSI Y4eOHOM 3ajauy, COOCTBEHHbIE
BO3MOXXHOCTM €€  pellleHVsT; BjlaJieH/e OCHOBAMM CaMOKOHTPOJISI, CAMOOIIEHKY, TTPUHSITHS
pellleHnii ¥ OCYIIECTBJEHUSI OCO3HAHHOIO BbIOOpa B YYEOHOM ¥ ITO3HABATEIbHON
IeSITeJIbHOCTM; YMEHMe OIPeNesisiTh TOHSITYS, co3maBaTh OOOOILEHNS, YCTaHABJIMBATh
aHaJIOTVM, KIacCUUIMPOBATh, CAMOCTOSITEJTIbHO BbIOMpPAaTh  OCHOBAHUS M KPUTEPUM AJISI
KIaccuuKaIMy, YCTaHABIMBATh IPUUMHHO-CJIENCTBEHHbIE CBSI3M, CTPOUTH JIOTMYECKOe
paccykieHue, ymo3akiaoueHe (MHOYKTMBHOE, NeNYKTMBHOE M TIO aHAJIOTMM) U [AeaTh
BbIBOJIbI;

e yMeHMe CO3[aBaTh, MPUMEHSTh ¥ MPeoOpasoBbIBATh 3HAKM M CMMBOJIbI, MOAEN U
CXEMBbI J/IsI peliieHyst yueOHbIX M [I03HABaTeIbHbIX 3a1aY;

® yMeHMe OpPraHM30BbIBATh YUeOHOE COTPYIHMYECTBO M COBMECTHYIO JEeSITEIbHOCTD C
yuuTesaeMm u CBEpPCTHMKAMM; PabOTaTh MHAMBMAYAJIbHO M B TPYIINE: HAXOOUTDH OOIlee
pellieHye 1 paspelaTb ~ KOH(JIMKTBI HA OCHOBE COTJIACOBAHMSITIO3ULIMIA U YUETA MHTEPECOB,;
dbopMyIMpoBaTh, apryMeHTMPOBaTh ¥ OTCTaMBaTb CBOE MHEHME;



® yMEHME OCO3HAHHO MCIIOJIb30BaTb peudYeBbie CpeaCTBa B COOTBETCTBUM C 3a,uaqe171
KOMMYHMKaLI OJI1 BbIpa>K€HMS CBOMX UYBCTB, MBICJIEN U HOTpe6HOCTeI‘/JI; IJIAaHNPOBAHMA N

peryJsiyy CBOen IesITeJIbHOCTH; BJIafieHre YCTHOM M MUChbMEHHON PeyYbio,
MOHOJIOTMYECKOM KOHTEKCTHOM Pevblo; dbopmmpoBaHNe ¥ pasBUTME KOMIIETEHTHOCTY B
obsactu MCIIOJTb30BaHMS MH(GOPMALMIOHHO-KOMMYHUKAIVIOHHBIX TEXHOJIOTUIA;

dbopMupoBaHMEe ¥ PasBUTME SKOJIOTMUYECKOTO MBbIILIEHMSI, YMEHMe TPUMEHSITh €ro B
M03HABATeJIbHOM, KOMMYHMKATMBHOM, COLMAJIbHOM IIPaKTMKe U  MpodeCcCHOHATbHOM
OpViEHTALIV.

Ilpeomemmnsie

® aBaThb ONpeneJeHMs W3YUEHHBbIX ITOHSATUM: <«XUMUUYECKUI DJIEMEHT», <«aTOM»,
«MOH», «MOJIEKYJIa», <«IIPOCTble ¥ CJIOKHbIE BEILECTBA», <«BEIIECTBO», <«XMMMUYECKas
(dbopMysia», «OTHOCUTETbHAS aTOMHAasT Macca», «OTHOCUMTEJIbHAsI MOJIEKYJIIpHAs Maccay,
«BAJICHTHOCTb», «CTEIEeHb OKUCJIEHMSI», <«KPUCTA/UIMYECKasl pelleTKa», <OKCUIbI»,
«KUCJIOTBI», «OCHOBaHMSI», «COJIM», <«aM(OTEPHOCTb», <UHAMKATOP», <IIEPUOINIECKUI

3aKOHY, «TIePUOINYIECKast TabMa», «U30TOIBI», «XUMMYecKast CBSI3b»,
«3JIEKTPOOTPULIATEIBHOCTDY, «XMMMUUECKAsT PeaKisI», «XUMUUECKOe ypaBHEHME»,
«TeHeTuJecKast CBSI3bY, «OKMCJIEHME» , K BOCCTAHOBJIEHNE»,  «3JIEKTPOJIATIIECKAST

ayccogmanymsy», «CKOPOCTb XUMUYECKON peakuum»; OnmMcatb OEeMOHCTpallMIOHHbIe WU
CaMOCTOSITEJIbBHO IIpOBeOEHHbIE XMMMUYECKMe JSKCIIEepMMEHTbI; OIIMChIBATb UM pPa3jinyaTb

M3y4YeHHbIe€ KJIaCCbl HeOopraHn4YeCKmnx COEI[I/IHGHI/HZ, IMpOCTbIE€ U CJIO’KHbIE
BelleCTBa, XMMMNYECKMe peaKLIVN; KJIaCCI/I(i)I/ILU/IpOBaTb M3y4YeHHbIe OOBEKTHI U
SIBJIEHM; OeJIaTb BBIBOJAbI M YMO3AK/IFOUEHUA U3 Ha6JII-O,ZLeHI/II7I, U3YUYEHHbIX

XUMUYECKMX 3aKOHOMEpPHOCTEN, IIPOrHO3MPOBaTh CBOVICTBA HEM3YUYEHHBIX BEIECTB IIO
AQHAJIOTMM CO CBOJMCTBAMM M3YYEHHBIX; CTPYKTYPUPOBATb M3YUYEHHbII MaTepuaal U
XUMMUYECKYIO MH(GOPMAIINIO, TIOYUYEHHYIO U3 APYTUX MCTOUHMKOB; MOIEIMPOBATh CTPOEHME
aTOMOB 3JIEMEHTOB 1-3 MeproioB, CTPOeHNe IPOCThIX MOJIEKYIT;

® aQHAM3MPOBATh M OLIEHMBATh MOCIENCTBUS I OKPY’KAIOLIEel Cpeabl ObITOBOM U
MIPOV3BOICTBEHHO AeSITEIbHOCTHM UeJIOBEKa, CBSI3aHHOM C IIepepabOTKOI BEILIECTB;

® IIPOBOIUTDb XUMUYECKUI SKCIIEPUMEHT;

® OKasbplBaTh IIEPBYIO IIOMOIIb IIPM OTPaBJIEHMUSIX, OXKOraX ¥ OPYIMX TpaBMax,
CBSI3aHHBIX C BEIIIECTBAMM U JTAOOPATOPHBIM OOOPYIOBAHMEM.



COJEPXAHUE KYPCA BHEYPOUYHOM JESATEJIBHOCTU.
34 yaca (1 yac B HeJeJI0)

Tema 1. Xumus B ueHTpe ecrectBo3HaHuA (11 u)

Xumus kaxk uacms ecmecmeosnarus. IIpedmem xumuu. EcTecTBO3HaHMEe — KOMIUIEKC HayK
o nipupope. Hayku o mpupoge: dusnka, xuvimsi, 6uonorus u reorpadwms. [lonoskurenbHoe u
OTpuIaTeIbHOE BO3JEeNCTBIE YesloBeKa Ha MPUPO.Y.

[Mpemver xumvm. Tema m BemectBa. CBONMCTBA BEIECTB KaK MX VHAVBUIYaJIbHbIE
ripy3Haky. CBOVCTBA BEIIECTB KaK OCHOBA MX ITPYMEHEHVASI.

Memooduwt usyuenus ecmecmeosHarus. HabmogeHe Kak OCHOBHOM MeTOZ, TIO3HAHMS
OKpYy>)Karollero mupa. YcCJoBuSI TpoBeAeHUs HabmonmeHus. ['Mmoresa Kak IMpeArioNosKeHMe,
OOBSICHSIIOIIIEE MU TIPeICKa3bIBAIOIIIee MPOTEKaHME HAOIFOIaeMOTO SIBJIEHVASI.
OkcniepuMeHT. JIabopaTopust. OKCIIepuMEHT JJabopaTopHbIi 1 goMaliHuit. Criocoob!
dbuKcMpoBaHMsl pe3ysIbTaToOB aKcrepuMeHTa. CTpoeHMe IITaMeH CBeul, CyXOro roprovero,
CIIVIPTOBKIA.

Moodenuposarue. Mopmemi Kak aOCTpaKTHble KOIMM W3Y4Yae€MbIX OOBEKTOB U
npoueccoB. Mogenu B ¢usuke. IjyekTpodopHas MalIMHa KaK aOCTpaKTHasT MOMETb
momHuu. Mopenu B 6uosnorvm. bronornueckue myssbku. Mopemn B xyummi: MaTepuasibHbIe
(MomemM aTOMOB, MOJIEKYJI, KPMCTAJIJIOB, allllapaToB M YCTAHOBOK) M 3HAKOBbIE (XMMMUECKEe
CUMBOJIbI, XMMUUYeCKie (OPMYJIbl M YpaBHEHNS).

Xumuueckas cumeonuka. XyuMmdecKre CMMBOJIbL. VX HammcaHue, TTPOU3HOIIEHNE U
mHpopmarys, KOTOPYI0O OHM HecyT. Xummdeckue ¢Gopmysbl. VX HammcaHue,
MTPOU3HOIIIEHME U MHpOPpMAIVsl, KOTOPYIO OHM HecyT. IHmeKChbl ¥ KO3 PUIMEHTBI.



Xumus u ¢usuxa. YHUBEPCATbHBIN XapaKTep MOJIOXKEHUI MOJIEKY/ISIPHO-KMHETUYECKOM
teopv. IlonsaTms «arom», «mosnekyna», «MoH». Kpucraiumueckoe COCTOsSIHME BelLECTBA.
Kpucranmyeckne peliteTku TBepabix BeltiecTs. dudadysms. BpoyHOBCKOe IBIsKEHME.

ArperaTHoe COCTOSIHME BelllecTBa. ['a3000pasHble, >KMAKME ¥ TBEpOblE BeIeCTBA.
Kpucraimueckue u amopdHblie TBepabie BelllecTBa. Pusmueckye M XUMUUYECKMEe SIBIEHMS.

Xumusi u 2eozpacpus. I'eonormyeckoe CTpoeHMe ILJIaHEThl 3eMJIST: SIAPO, MaHTUS,
nutocdepa. OJIeMEeHTHbIM COCTaB Te0JIOTMYECKUX COCTABHBIX YaCTell IJIaHEThI.
Munepasbl ¥ TOpHble IOpoabl. MarmaTuueckue U oOcagouHble (OpraHMyeckue wu
HEOpraHMJecKye, B TOM YMCJIe Y TOPIOYME) TOPOMBI.

Xumusa u 6uonozus. XMMUUECKUI COCTaB KMBOWM KJIETKM: HeopraHmdeckue (Boja u
MUHepaJibHble COJM) M opraHuueckue (OesKM, SKUPbI, YIJIEBOIbI, BUTAMMHbBI) BellleCTBa.
[IpocThle M CJIOKHBIE BEIIECTBA, WX pOJIb B JKU3HEAESTETbHOCTY OPTaHM3MOB.
buosornueckast posib Bogbl B 3KMBOM KieTke. DorocuHTes. Posb Xy1opoduia B mpoliecce
dborocuHTe3a. bruosiornueckoe 3HaueHMe KMPOB, OEJIKOB, 3MUPHBIX Macel, YTJIEBOAOB
Y BUTAMMHOB JIJ15 SKU3HEAEesITeJIbHOCTY OPraHM3MOB.

Kauecmeennvie peakyuu 6 xumuu. TIoHSITME O KayeCTBEHHBIX peaKIMSIX KakK O
peaxkuusx, BOCIIPMHMMAEMbBIX OPraHOJIENTUYECKMX: C TIOMOIIBIO 3peHMsI, CIyXa,
oboHsaHMI. AHammTuueckuit s¢dexkr. OmpenessieMoe BEIIECTBO M peakKTUB Ha HEro.
B03MOKHOCTDb M3MEHEHMST MX POJIM HA TTPOTUBOIIOJIOKHYIO.

HeMoHCTpamm.

1. Kostekius pasHbIX Tel M3 OOHOrO BellleCTBA WJIM Marepuasna (Harmpumep,
JabopaTopHast mocyna u3 crekia). 2. Kosmekuyst pas3anmuHbix Tesn win Gororpadmic Ten us
TFOMMHMS IJIS1 WITFOCTPALIM UIEN «CBOVICTBA — IIPUMEHEHVEY.

3. YuebGHOe 0OOpyIOBaHMe, MCIOJb3yeMOe TMpU U3yueHuu GUsmMKu, OMOJIoruu,
reorpadgum 1 XUMUMN.

4. DnekTpodopHas MalllHa B I€/ICTBUM.

5. T'eorpadmueckme momenu (T06yc, KapTa).

6. buosnornueckme mopemm (MY/ISDKM OpPraHOB M CUCTEM OpPraHOB paCTEHUI,
SKMBOTHBIX U YeJIOBEeKa).

7. @OusnueckMe ¥ XUMUYECKME MOIEJIM aTOMOB, MOJIEKYJT BEIECTB U UX
KPUCTA/UTMIECKMX PEIIETOK.

8. O6beMHbIe 1 IIAPOCTEPSKHEBbIE MOAEIM MOJIEKYJT BOJIbI, YTJIEKUCIIOTO ¥ CEPHMUCTOTO
ra3oB, MeTaHa.

9. PacrnpoctpaHeHmne 3araxa OJEKOJIOHA, IYyXOB WM J[Ie30[0paHTa KakK IpOIecc
b dysun.

10. O6pasiibl TBEPABIX BEIIECTB KPUCTALINUECKOTO CTPOEHMSI.

11. Mogenm KpucTa/sTMueCKuX perieToK.

12. Tpu arperaTHbIX COCTOSIHUSI BOZIbI.

13. TlepenmBanye yryIeKMCJIOrO ra3a B CTaKaH, YPaBHOBEIIIEHHBIN Ha Becax.

14. Kosnnekuyst KpUCTa//IMYECKUX ¥ aMOP(GHBIX BEIECTB Y U3Ie/INI U3 HUX.

15. Kosutekiys MuHepasoB (J1a3ypuT, KOPYHI, XaJIbKOIIUPUT, (PJIFOOPUT, TajIAT).

16. Kosnnekiiyst rOpHBIX TIOpO, (TPaHUT, pasandHbie (OPMbI KaJIbLIATA - MeJI, MpaMop,
U3BECTHSIK).

17. Kosnekiyst roprounx McKomnaemMbixX (HedTb, KAMEHHBIN YTOJIb, CJIaHILIbI, TOPD).

18. CrimpTroBast 3KCTpakius xJa0poduiia 13 3eJIeHbIX JIMCTbEB.

19. [IpokasmBaHue Cyxou 3eJIeHM pacTeHui1 B MydeTbHOM Teun 111 KOJMIEeCTBEHHOTO
ornpeneseHust MMHEPAJTbHBIX BEIIIeCTB B HUX.

20. KauecTtBeHHas peakiys Ha KMCJIOPO.,.

21. KauecTBeHHas peakiysi Ha YTJIEKMCIbIN ras.

22. KauecTBeHHas peakiiysi Ha M3BECTKOBYIO BOIY.



JlaGopaTopHBbIe ONbIThI.

1. Onmcanue CBOMCTB KIUCJIOPOAA, YKCYCHOV KUCJIOThI, QTFOMMUHMS.

2. CtpoeHne Iy1laMeHy cBeur (CIIMPTOBKM, CyXOTr'O TOPIOYEro).

3. HaGmopenue OpOYHOBCKOTO [BVDKEHMSI YaCTMUeK UEepHOM TYIIM IO
MMKPOCKOTIOM.

4. NsyuyeHne rpaHUTa C TIOMOIIIbIO YBEJIMUUTEIBHOTO CTEKJIa.

5. O6HapysKeHMe Kupa B ceMeHax IOICOTHeUHMKa M IPELKOro opexa.

6. O6Hapy>keHMe 3bUPHBIX Maces B areJIbCMHOBOM KOPKe.

7. O6HapyskeHMe KpaxMasia 1 6eska (KIeKOBMHbBI) B MIIIIEHNYHOM MYKE.

8. O6HapysKeHMe YIIeKMUCIOro ra3a B BbIIbIXaeMOM BO3IyXe C TIOMOILBIO M3BECTKOBOM
BOJIbI.

JJoMaIIHui 3KCIIepyMEHT.

1. MsroroBieHne Mopmesielt MOJIEKYJT M3 IUIAaCTU/IMHA.

2. Inddysnust MOHOB NepMaHraHaTa Kajust B BOJe.

3. Nzyuenne ckopoctu nuddys3nm aspo3osein.

4. Iuddysus caxapa B Boge.

5. OmbIThI C IYCTON 3aKPbITON TIACTUKOBOM OYTHUIKOI.

6. KomuecTBeHHOe omnpeiesieHne cofepskaHys BOIbI B CBEKEN 3eJIeHM.

7. B3aumopeiicTBIe aCKOPOMHOBOM KMUCJIOTHI C IOAOM.

8. 3yuenne cocTaBa IOJMBUTAMIMHOB 13 JOMAILIHENM allTeUKM.

9. ObHapy>keHMe Kpaxmasia B POAYKTaX MATAHMSI.

IIpakTiueckass paodora 1. 3HaKOMCTBO C J1aGOpPaTOPHBIM OOOPYAOBaHMEM.
[TpaBua 6e301macHOCT TPy paboTe B XMMIUUECKOM KabuHeTe (J1abopaTtopumn).

IIpakTHueckas padora 2. Ha6romeHne 3a ropsiiieil cBe4oit. Y CTPOVICTBO CIIVPTOBKM.
ITpaBua paboThl C HarpeBaTeIbHbIMM PMOOPaMIA.

Tema 2.

MartemaTuueckue pacuerbl B xumun (10 u)

OmHocumenvHbie amomHas u MonekynspHas maccel. TToHsSTME 006 OTHOCUTEbHBIX
aTOMHOM U MOJIEKYJISIPHOM MaccaxX Ha OCHOBe BOIOPOIHOM emuHuIlbl. OmpeneeHne
OTHOCUTEJIbHOM aTOMHOM MAacCChl XMMMUECKUX 3JIEMEHTOB IO MEePUOANYECKON Tabymile.
Haxosknenune no ¢popmysie BeliecTBa OTHOCUTEJIbHOM MOJIEKYJISIPHOM MacCChl
KaK CyMMbI OTHOCUTEJIbHBIX aTOMHBIX MAacC COCTaBJISTIOIIMX BEILIeCTBO XMMMUYECKUX
3JIEMEHTOB.

Maccosas dons xumuueckozo snemenma 8 cnoxcHom eewjecmee. IToHsTTIIE O MAaCCOBOM
momne -(w) XMMIYECKOTO 3J7IeMeHTa B CJIOKHOM BEIIeCTBE U ee pacueT 1o (opmysie
BerecTBa. HaxoskneHne opmysibl  BelllecTBa MO 3HAYEHMSIM MaCCOBBIX A0JIel 0OPa3yIoIMxX
€ro 3JIEMEHTOB (/11 2-9aCOBOTO U3YUeHMsT Kypca).

Yucmole eewiecmea u cmecu. TloHate o umcrom BelllectBe U cMecu. Cmecu
rasooOpasHble (BO3IyX, MPUPOAHbBIN ra3), >kuakue (HedTb) M TBepable (FOpPHbIE MOPOIbI,
Ky/JIMHapHble CMeCH, CUHTeTMYecKue Moromme cpenctBa). CmecuM TOMOreHHble U
reTeporeHHbIe.

Ob6wemHas Odons KomnoHeHma easzoeoti cmecu. IloHsTe 00 0OBeMHON Hose ()
KOMIIOHEHTa Tra3oBoii cMecu. CocTaB BO3gyxXa M TPUPOTHOrO rasa. Pacuer ob6bema
KOMIIOHEHTAa ra30BOJ CMeCH I10 ero 00'beMHOI 10J1e, I HA0OOPOT.

Maccoeas dons eeujecmea 6 pacmeope. IloHsTME O MaccoBO¥ [ose (W) BellecTBa B
pacTBope. PacTBOpuTeNb M pacTBOpEHHOE BelllecTBO. PacyeT Macchl paCTBOPEHHOTO
BeIleCTBa 10 Macce pacTBopa U MacCCOBOI J0Jie paCTBOPEHHOTO BEIeCTBA U ApPYTUe
pacyeThl C VCIIOIb30BAHUEM ITUX TTOHSTUIA.

Maccosas dons npumeceii. [loHsiTe 0 uMCTOM BelllecTBe U TNpumecu. MaccoBas
monst (w) mpuMecu B obOpasile McXomHoro BemiectBa. OcHOBHOe BelecTBO. Pacuer



Macchl OCHOBHOT'O BeIlleCTBA IO MacCe BeIlecTBa, COMAEepsKalllero omnpenesieHHYI0
MAacCCOBYIO [IOJIIO MPUMeECEN, U APYTHUe PacueThbl C MCIIOJIb30BAHUEM 3TUX
TTOHSITUMN.

JemMoHcTpanuu.

1. Munepasbl KympuT U TEHOPUT.

2. Okceup, prytu(Il).

3. Komnmekuuyu pasinyHbIX BUIOB Mpamopa U wusmeauin (MM WUTIOCTpaIuii
U3Oesnii) U3 Hero.

4. CMmech peuHOro M caxapHOro Mecka U ux pasjejieHue.

5. Konmnekuyst «HedTb 1 HepTEIPOIYKTHI».

6. Komnnekiust 66ITOBbIX cMecel (KyJIMHapHble CMeCH, CUHTeTUYEeCKMe MOMoILe
CpenCcTBa, MIAMITYHY, HAIATKYU U IIp.).

7. InarpamMma 06bEMHOI'O COCTaBa BO3yXa,

8. lmarpamma 06b€MHOI'O COCTaBa IMPUPOTHOTO Tasa.

9. IlpuroroBieHme pacTBOpa C 3aJaHHBIMM MacCOM M MAacCCOBOM [JoOJiel
pPacTBOPEHHOTO BEIIeCTBa.

10. O6pasupl BelmIeCTB M MaTepuasaoB, COAEp>KaAILMX OIpeneJeHHYI0 TOJII0
IIpUMeCei.

JoMalrHUM 3KCIIePUMEHT.

1. VM3yueHme cocrtaBa OBITOBBIX KYJMHAPHBIX M XO3SIMCTBEHHBIX CMeECEN II0
TUKETKAM.

2. IlpuroroBneHue pacTBOpa COJIM, pacyeT MaCCOBOM [OOJM PaCTBOPEHHOI'O
BEII[eCTBA U OIMBITBI C  MOJIYYeHHBIM PAaCTBOPOM.

3. i3yueHne coctaBa HEKOTOPBIX OBITOBBIX M (DapMaleBTMUECKMUX IperapaTos,

colepsKaImx OTIpeieJIEHHYIO AOJIIO0 IIPUMECENA, IO UX ITUKETKaM.

IIpakTnueckasi padora 3. [IpurorosseHme pacTBOpa C 3aJaHHOM MaCCOBOU
noJiei PACTBOPEHHOTO BEIECTBA.

Tema 3.

SIBnenusi, npoucxogsmue ¢ senjecrsamu (11 u)

Paszdenenue cmeceii. TloHaTne O pasmesieHMM cMeceill M OUMCTKe BeIeCTB.
HekoTopsie MpOCTeNIIMe CIIOCOObI pa3nesieHNsl CMecei: IIpocerBaHme, pa3aeeHne
cMecell MarHMTOM, OTCTaMBaHMe, HeKaHTalus, LeHTpudyrupoBaHue, pasiaeaeHue C
MTOMOIIBIO IeTUTETbHO BOPOHKM.

Qunvmposavue. PunbTpoBaHMe B JabopaTtopuu, OBITY M Ha ITPOU3BOACTBE.
®unbTpar.

Adcopbuyus. TlousiTue 06 amcopbuuu u agcopbeHTax. AKTMBUPOBAHHBIN YTrOJIb
KaK Ba)XKHEWILMI afCcoOpOeHT, ero MCIOJb30BaHMEe B ObITYy, Ha MPOU3BOJCTBE U B
BOEHHOM jiesie. Y CTPOMCTBO MpOTUBOrasa.

Hucmunnsayus, kpucmaniuszayus u evinapusavue. NUCTUIISIMS KaK Ipolecc
BbIJIeJIEHMSI ~ BellleCTBa U3 XXUAKOM cMmecu. JucTuinmMpoBaHHas Boja U obJacTu ee
npumeHenus. [leperonka Hebt. Hedbrenpomyktsl. @pakiiMoHHas eperoHka >KUaKoro
Bo3gyxa. Kpucramnmsaumusi M BbIllapMBaHue B  Jjabopatopuy (KpUCTA/LUIM3ATOPbl U
dbapdopoBbie Yalliky OJ1s BbIlIapUBaHUS) U IPUPOAE.

Xumuueckue peakyuu. IloHSITME O XUMMUECKO peakIuMyu KaK Ipoiecce
MpeBpalieHnss OAHMX BeIIeCTB B Jpyrue. YCJIOBUSI TeueHUS] ¥ TMpeKpalleHus
XUMUYECKUX PeaKIU.

Ilpusnaku xumuueckux peakyuu. Vi3mMeHeHMe I1iBeTa, BbINaJeHMUe OCaIKa,
pacTBOpeHMe OcCajKa, BblIeseHue rasa.

HdeMoHCcTpanum.

1. [IpocenBaHmMe cMecu MyKM 4 CaXapHOTO IMecKa.



2. PasnmeneHue cmecu MOPOIIKOB CEPhI U Keje3a.

3. PasgeneHue cmecu MOpPOIIKOB CephI U Mecka.

4. PasneneHne cMecy BOAbI U PACTUTEIbHOI'O Macja C MOMOILBIO IeJIUTEIbHON
BOPOHKIMN.

5. LenTtpudyruposanue.

6. ®uabTpOBaHMKE.

7. PecripaTopHble MacKu U MapJieBbie TTOBSI3KN.

8. Agcopb1OHHbIE CBOMCTBA aKTMBUPOBAHHOI'O YTJISL.

9. Cunukaresb 1 ero IpuMeHeH)e B OBITY U JIETKOM MPOMBIIIIEHHOCTH.

10. ITpoTuBoras u ero yCcTpomcTBoO.

11. TlonyuyeHue IUCTWIZIMPOBAHHOM BOAbI C IOMOIIbIO JIaOOpPaTOPHOM
YCTAHOBKM [IJIsI TIEPETOHKM SKUIKOCTEN.

12. Konnexkuusa «HedbTb 1 HebTEMPOAYKTHI».

13. Pasnmenenme cmecu TIepMaHraHaTa M Juxpomara Kajausi crocobom
KpUCTaIIU3alUN.

14. BzaumopeiicTBMe MTOPOILIKOB 3KeJjie3a U Cepbl IMPU HarpeBaHUM.

15. ITonyuyeHne yrjieKkucJOro rasa B3aMMOMENCTBMEM MpaMopa C KUCJIOTON U
OOHapysKeHMe ero ¢ IMOMOIIbIO U3BECTKOBOW BOJBI.

16. Kartanutuueckoe pasjioxkeHMe MepoKcuaa Bomoponda (KaTaamszaTop —
oIuokcupa mapranma). 17. depmeHTaTMBHOe pasjoXkeHMe IepoKcuia Bomaoponda C
ITOMOIIIbIO KaTasl a3bl.

18. K1coTHBIN OTHETYIIUTENb, €I0 YCTPOMCTBO U MPUHIIUI TEACTBUS.

19. Peakuus HeMTpamM3aluy OKpalleHHOro ¢peHoadTaserMHOM pacTBOpa IeIoun
KUCJIOTOM.

20. BsaumopencTBMe pacTBOPOB IepMaHraHata | JIuXpomaTra Kauus C
pactBopoM cyiabbura Hatpusi. 21. Ilomydyenme ocagka rugporcupma menu (I1) wnm
rugpokcupa xenesa(lll) peakuuenn obmeHa.

22. PacTBOpeHMe MOTyUYeHHBIX OCAaJIKOB I'MIPOKCHUAOB METAJIJIOB B KUCJIOTE.

23. TlonyueHue YIJAEKMUCIOrO Tra3a B3aMMOMAEMCTBMEM pacTBoOpa KapbOoHaTa
HaTpUsI C KUCIOTOM.

JlabopaTopHBIE OIIBITHI.

1. UsroroBneHme ¢uabTpa u3 GUABTPOBAJIBHONM OyMarum uau OyMaskHOMU
candeTku.

2. VsyueHne ycTpoicTBa 3a3KUTaJKM U €e TJIaMeHN.

JToMaIlIHui 3KCIIepUMEHT.

1. PasgeneHne cMecu CyxXoro MOJIOKa ¥ PEYHOTO MecKa.

2. VisroToBieHre MapsieBOM MOBSI3KM KaK CpeCTBA MHAVBUAYAJIbHOM 3aIUThI B
Mepuo, SIUIEMUI TPUIIIIA.

3. OrcranBaHue B3BECH IMTOPOIIIKA IJIS YMCTKYU ITOCYAbI B BOIE U ee JTeKaHTaIusl.

4. Ancopbuns aKTMBMPOBAHHBIM yIJIeM KPaCSIINX BEIIeCTB Mercu-KOoJIbl.

5. Anmcop6iius KyKypy3HbIMM MaJIOUYKaMM MTapOB MaxXyuux BeIlecTB.

6. U3syueHme coctaBa ¥ TPUMEHEHUS CUHTETMUYECKMX MOIOIIMX CpPeACTB,
copepsKallyX SH3UMBI.

7. PasyioskeHne cMecu MUTHEBOM COMbI ¥ CaXapHO MyApbI IPY HarpeBaHUM.

8. PacTBopenue B Bojge Tabnetkyu acnupuHa YIICA.

9. TlpuroroBsieHNe U3BECTKOBOM BOMbI U OIBITHI C HE.

10. BsaumogeiicTBMe pacTBOpa IepMaHraHata KajJusi C aCKOpOMHOBOM
KUCJIOTOM.

IlpakTnyeckass pabora 4 (DOMalIHMII SKCIIEpMMEHT). BbIpamyBaHue
KPUCTAJJIOB COJIN.



IIpakTueckas pa6ora 5. OuicTka MOBapEeHHOI COJINA.

ITpakTueckass padora 6 (momairHmii skcepumeHT). Kopposust metasnnos.

Tema 4.

Pacckasbl no xumumn (249)

Yuenuueckasn koHpepenyus «Bvidaowuecs pycckue yueHole-xumuku». JXusHb u
nesrtenbHocTh M. B. JlomoHocoBa, [I. 1. MenneneeBa, A. M. bytneposa.

Konkypc coobwenuii yuawjuxcs «Moe nobumoe 8ewecmao.
MoJTy4yeHue U 3HaueHye BbIOpaHHbIX yUyalllMMICS BelleCTB.

Konkypc yuenuueckux npoekmos. WccnemoBanHusi B 00JACTU XUMUUYECKUX
peaxkumit: dboTocuHTe3, ropeHNe 1 MeJJIeHHOe OKMC/IeHMe, KOPPO3Usl MeTaslJioB
" CIIocoObl 3allIUTHI OT Hee, Jpyrue peakluy, BbBIOpaHHbIEe yUYaILVMMMUCS.

OTkpbITHE,

TEMATHNYECKOE ITJTAHUPOBAHUE

Ne Tema Kos-Bo Koi-Bo Kos-Bo DJIeKTPOHHbIE
YacoB |[IPaKTHMUYECKHUX| JiabopaTop | o6pa3oBaTe/IbH
pa6ot HBIX paboT | bie pecypchbl

1 XuMus B IEHTPe eCTeCTBO3HAHMS 11 2 8 https://content.edso
o.ru/case/subject/10

/
2 MaremaTtnueckue pacyeTsl B 10 1 - https://content.edso
XUMMUU o.ru/case/subject/10

/
3 SABneHus mpoucxopgsiuye C 11 3 - https://content.edso
BeIeCTBaMMU 0.ru/case/subject/10

/
4 Pacckasser mo xummm 2 - - https://content.edso
o.ru/case/subject/10

/




KaJ’IeH,I[apHO'TEMaTI/I‘IeCKOG IJIaHUPOBAHUE

Koin-Bo Jarta
4acoB MpoBeJeHUs
Ne Tema 3ausaTHS 3aHATUS
34 (0] 1o
IUIaHy dakTy
Tema I. Xumus B neHTpe ecrecTBo3Haums.(11 u)

1 | XumMmus kak yacTb ectecTBo3HaHus. [Ipegmer 1

xuMun. BBomHbI MHCTpYKTaX 1o Th.
2 | MeTonpl M3y4eHMs eCTeCTBO3HAHMSI. 1
3 | [Ipaktnueckast pabora Nel «3HAKOMCTBO C 1

JlabopaTopHbIM obopynoBaHueM. [IpaBuia TeXHUKU

6e30macHOCTH IpU paboTe B XUMIUUECKOM

JlabopaTtopum»
4 | IIpakTnueckas pabora Ne2 «Habmonenue 3a 1

ropsiiei CBeuoit. Y CTPOMCTBO CIIMPTOBKN.

[TpaBwia pabOThI C HarpeBaTeJIbHBIMU ITPUOOpaAMI»
5 | MopenupoBanue. 1
6 | XuMnueckast CMUMBOJIMKA. 1
7 | Xumus u dusmka. YHUBEPCAIbHBIN XapaKTep — 1

KMHETUYeCKOI TeOPUM.
8 | Xumus 1 ¢pusmka. ArperatHbie COCTOSTHUS 1

BeIleCTB.
9 | Xumus u reorpadusi. 1
10 | Xumus u 6uosorus. 1
11 | KauecTBeHHbIE peakLyy B XMMUMA. 1

Tema II. MaTemaTuke pacyersl B xumumn. (10 1)

12 | OTHOCHUTEbHASI aTOMHAs M MOJIEKYJISIpHAsl Macca. 1
13 | MaccoBast noJist 3JieMeHTa B CJIOKHOM BelllecTBe. 1
14 | Yncrele BelllecTBa U CMECH. 1
15 | O6bemHag 0oJg KOMIIOHEHTa ra3oBOl CMeCH. 1
16 | MaccoBast noJist paCTBOPEHHOT'O BeIleCTBa B pacTBOpeE. 1




17

[TpakTnueckast pabora Ne3 «IIpuroroBnenue 1
pacTBOpa C 3alaHHOM MaCcCOBOI JI0JIeN
PacTBOPEHHOrO BelleCTBa»

18 | MaccoBast mosist mpuMeceii. 1
19 | Pemrenue 3amay u yrpasKkHeHUI 110 TeMe 1
«MaremaTuka B XUMUU»
20 | Pemenne 3amau 1
21 | Peiuennue 3agau 1
Tema III. SIBnenust, mpoucxoasimiye ¢ Bemecrsamu. (11 u)
22 | Pasgmenenue cmecein. 1
23 | duwibTpoBaHMe. 1
24 | ApcopOums. 1
25 | IucTwinsumst, KpUCTauIM3aLyis, BbillapuBaHue. 1
26 | IIpaktnueckoi paboTbl Ne4 (momaiHmn 1
9KCIIepUMEHT )« BbipalliBaHye KpUCTa/JIOB COI».
O6cyskmenne paboTsl. iTorM KOHKypca Ha JIyUIINid
KPUCTaJLI.
27 | Ilpaktnueckas pa6ora Ne5 «OuicTka roBapeHHOI 1
comm»
28 | Xummnueckue peaxkiuiu. 1
29 | TIpusHakM XMUMUYECKMX PEAKIIUNA. 1
30 | IIpakTmueckon paboTbl Neb (momaiiHmmn 1
skcnepumeHT) «Kopposun merauioB». O6CyskaeHne
utoroB. KOHKypC Ha JIYUIIIniA 3KCIIepUMEHT.
31 | O6o0611IeHNe U CUCTEMATU3AIIVST, KOPPEKIIUST 3HAHUIA 1
o Teme.
32 | Xummuueckme peakiMy B HaIIeNn JKU3HMN. 1
Tema IV. Paccka3ssbl o xumum (2 1)
33 | Yuennueckas KoH¢pepeHIMs «Bpigaroimecs: pycckue 1
yueHbIe-XUMUKIU»
34 | KoHKypC yyeHMUYeCKUX TPOEKTOB. 1




YYEBHO-METOJUYECKHU U MATEPUAJIBHO-
TEXHUYECKOE OBECITEYEHUE KYPCA.
VYMK:
1)I"a6pmessia O. C. BBogubiii Kypc B xumuio 7 kiacc. [IporegeBtraeckmic Kypce. M. :
Ipoda,2023
2)["abpumensu O. C., [lnumnapesa I'. A. Xumvmn: Metoandeckoe rmocooue K
nponeaeBTUUeckomy Kypcy 7 kinacc. M.: Ipoda, 2023

IlepeueHb 1a00PATOPHOrO0 0GOPYAOBAHMS, PV BBITIOTHEHUN ITPAKTUIECKOM
yacTu Kypca.

1) TIpnb6ops! 1 060PYHOBaHME [JIST IPAKTUYECKON PabOThI

e Mukponabopatopust XMMmUuecKast
[TpobupKM CTEKISTHHbIE
Ko6b1 KOHMYECKMe
CrakaHbl CTEK/IIHHbIE Ha 50 MJI.

[Tanoukn CcTekIsTHHbIE
Tpybku coenyHMUTEbHbBIE: CTEK/ITHHBIE, PE3MHOBBIE.
[Tpobku pe3nHOBbIE
CnupToBKA

HepskaTeny st MpoOMPOK
[ItaTyB 1aboOpaTOPHBIN
[ItaTyB my1s1 IPOGMPOK
Boponka crekisiHHas
OunbTp

Crimuku

AcbecToBasi ceTouKka
JIyamHKU

2) PeakTuBbI

e Kucnotsl: consHasi, cepHasi, a30THasI.

o [llemoun: ruapoOKCUA, HATPHUSI, TUOPOKCUA, KAJTBLIVSI.

e OcHoBanust: rugpokeng menu (II), ruppoxenp, sxenesa (I11)

o Cosm: KapboHaT KaybLyst, Xaopu Hatpust, xytopup meau (I1), aurpat cepebpa,
xJytopup, Gapust, KapOOHAT HATPWST, XJIOPUI, AJTFOMUHSI, TIEpPMaHTOHAT KaJvisl, HUTPAT KaJius,
MeIHbI Kynopoc, cysbdart xkeneza (II), cynbdar nyHka, cynepdocdat, aMmuavHast CeMTpa,
MOY€eBMHA (kapbammu), XJIOpuT, Kayius, CyabdaT HaTpus, CyIbdaT aTFOMUHMSI.

e [IpocTsble BelecTBa: yrosib, IIVHK, KeJie30, aJTTOMUHMIA, MarHui, Me/ib, CBUHEII.

o CrokHbIe BellecTBa: Mpamop, Caxop.

e lIHauKaTOpBI.

IIpuMmepHbIe TeMbl AOKJIAIOB YUalMXCSI

1. Vue6a M.B.JlomonocoBa B Mockse (1731 — 1735).

2. Bknag M. B. JloMmoHOCOBa B pasBUTHE XUMUMN.

3. [TepeBop Ha COBpeMeHHBIN PyCcCKuit A3bIK mokiaaga M.B.JlomoHocoBa «CjioBO 0
M0JIb3e XUMUN», B ITYOJMUHOM coOpanuu MimmepaTopckoy akagemMun HayK CeHTsIOps 6
nust 1751 r., roBopenHoe Muxanaiom JIOMOHOCOBBIM».

4. M. B. JlomOHOCOB 0 10Jib3e CTeKJIa.

5. M. B. J/loMmoHOCOB — OCHOBaTeJIb II€PBOV XMMUUYECKOI JtabopaTtopuu B Poccum.



BeCOB.

6. Kpyr Hayunsix natepecoB M. B. JlomoHOoCOBa.
7. 0. 1. MeHpgeneeB — yuyeHbIi C MMPOBBIMM 3aCTyTaMMU.
8. I. . MenpgeneeB — opraHu3aToOp ¥ IEepBhIN AupeKTop ['J1aBHOM MmajaThl Mep U

9. 1. . MeHpeneeB — MCC/IeOBATEb BO3LYXOIIaBaHMSI.

10. 1. 1. MengeneeB — co3garesib 6€3AbIMHOIO ITOPOXa.

11 IOpysbs u komneru [. 1. MeHneneeBa B chepe HayKu, TEXHUKU U KYJIbTYPBbI.
12. MesxkmyHapomHble KOHTaKThI 1 mpusHaHue 3acayr [I. YI. Menneneesa.
13.VBieuenus [I. 1. Menpesneesa.

14. Nimeuem /1. 1. MeHneneeBa Ha3BaHBbI...

15. Anekcanap MuxaiioBuu ByTiiepoB — 3ameuaTesibHbIN PYCCKUMA XUMMUK.
16.A. M. ByTyiepoB — BbIJAIOIMINIICS OUOJIOT.

17. Opysbs u koutern A. M. bytieposa.

IIpumepHbIe TeMbI co001IeHNMIT «VM0€ JTI00MMOoe BelleCTBO».
1. Anmas.

2. AMMuaK.

3. BopHag kucsora.

4. T'naybepoBa COJIb.

5. lHepTHbBIE Ta3bl.

6. Nox.

7. Manaxur.

8. Mpamop.

9. Ilepexuchr Bogopoa.
10. [TepmaHraHat Kaamus.
11.TIutbeBas copma.
12.TloBapeHHas COJib.
13. Caxaposa.

14. Yrnekuciblii ras.

15. VkcycHasg kuciora.
16. OTWOBBI CITUPT

TeMbl MPOEKTHBIX PadOT

. ITepcriekTMBBI pasBUTUS XUMUNA.

. I3 ucropumn xummnn.

. TkaHu: mpoliioe 1 HacTosIIIee.

. UTo MbI 3HaeM o BelecTBe?

. [Tacopt snemenTa Ne....

. Cka3zauus 06 ogHOM BelecTBe.

. Uctopus cnuuku.

. Bonga B xocmoce.

. XumMmus - noJib3a uiau Bpef. Pe3yabTaT COLMOIOrMYeCcKOro onpoca.
10. J)Ku3Hb — B3aUMOJEeMCTBYE MEXKIY MOJIEKYJIaMMU.

11. Xumus 1 BUPTyaJbHbIN MUD.

12. BeurecTBa Ha 3eMJie 1 B KOCMOCE;

13. icTopust OTKPBITUS XUMMUIeCcKoro synemeHTa Ne....

14. CaMblli IepBbIM XMMUUECKUI JIEMEHT.

15. OT anxuMum K HaCTOSIIEeN XUMUMA.

16. TTaMATHMKM UCTOPUM U aPXUTEKTYPbI B TPOMBIILLIEHHBIX TOPOAAX.
17. Xumus 1 MCKyCCTBO.
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18.
19.
20.
21.
22.
23.
24.
25.

MerTanbl B MCKYCCTBE.

I'apmonus xummuueckux Gopmys.

Koe-uto 0 3epkanax.

WNmeet nu Boma nmamMsTh?

Crexsa — xaMeseOHBlI.

®dortorpadus u Xumus.

Boi1 nmoxkupatesssMm MeTassioB.

Peksama: 1OCTOBEpPHOCTD C MO3ULIUU XUMUMA.
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