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HosicHuTeIbHAS 3alIUCKA
Pabouast mporpamma no xumum 11 Kimacca cocTaBjeHa Ha OCHOBE HOPMAaTHBHOW MPaBOBOM

6a3bl B 00sacTu 00pa3oBaHMS:

— 3akon PO «O6 obpazoBanun B Poccuiickoii @eneparmm» Ne 273-D3 ot 29.12.2012;

— ®enepalibHBIN KOMIIOHEHT TOCyAapcTBEHHOTO cTanaapra 2004 r.;

— IloctanoBnenue I'maBHOro rocyaapCTBEHHOro caHutapHoro Bpada Poccuiickoit deneparuu
«O6 yrBepxaeHun CanlluH 2.4.2.2821-10 «CaHuTapHO-3MIUIEMUOIOTHYECKUE TPEOOBAHMS K
YCJIOBHUSAM M OpTaHU3alK 0O0ydeHUs B 00IIe0o0pa30BaTENbHBIX yUpexIeHHsx» oT 29.12.2010
No 189 (¢ uzmenenussmu u gonoiaHeHussMu oT 29.06.2011 r. Ne85; ot 25.12.2013 r. Ne72; ot
24.11.2015r. Ne81);

OcHoBHast 0011e00pa3zoBaTeNIbHAS IPOrpaMMa CpeiHero oomero oopasopannst HOY
«Karomueckas rumnaszus r. Tomcka» (ITp. Ne 280820/01 ot 28.08.2020r.)
— Konnenmwusi 7yXOBHO-HPAaBCTBEHHOTO PAa3BUTHUS U BOCIUTAHUS JTMYHOCTH TpakaaHuHa Poccuu.
— M.: IIpoceemenue, 2010 r.
— Asropckas mnporpamma O.C. Tabpuensna «IIporpamma kypca xumum maiss 8-11 kimaccos
o01eobpaszoBaTenbHbIX yupexaenuin». M: [Ipoda, 2010 .
CornacHo yueOHOMY IJIaHy TMMHa3uu mporpamma 11 kiacca paccuutana Ha 68 yacoB B
roji, 2 yaca BHEAEIIIO.

Menn:
— OCBOGHHE 3HAaHUH O XUMHUYECKOW COCTABIAIOIICH €CTECTBEHHOHAy4YHON KapTHHBI MUDA,

BaOXXHEUIINX XUMUYECKUX IIOHATHAX, 3aKOHAX U TCOPUAX,

— OBJagACHHUC YMCHHUAMH IMPUMCHATL IIOJYYCHHBIC 3HAHUA JIA OOBSACHCHHUS pa3H006pa3H1>1x
XHMHYECKHUX SBJICHUH U CBOWMCTB BC€HICCTB, OUCHKH POJIM XMMHHU B PA3BUTHU COBPEMCHHBIX
TEXHOJIOTHH B IMMOJIYYCHHHU HOBBIX MAaTCPUAJIOB,

3agaun:

— chopMUpPOBATh 3HAHNE OCHOBHBIX MOHATHUH U 3aKOHOB XUMHUH;

— BOCIHTHIBAThH OOIIEUEIOBEYECKYIO KYIBTYPY;

— YUUTH Ha6J'IIOJIaTI>, HpI/IMeHSITI) HOHy‘IGHHBIC 3HAHUA Ha HpaKTI/IKe.

l. IInanupyemsie pe3ybTaThl
JIuunoctubie YY1

— OCO3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPY)KAIOIIET0 MUPA, BO3MOYKHOCTH €T0 MO3HABAEMOCTHU
1 00BSCHUMOCTH Ha OCHOBE JIOCTHXKCHUH HAYKH;

— TIOCTENEHHO BBICTPAUBAaTh COOCTBEHHOE I[€JIOCTHOE MUPOBO33PEHHUE: OCO3HABAThH MOTPEOHOCTH
1 TOTOBHOCTh K CaMO00Opa30BaHUIO, B TOM YHCJIE U B paMKax CaMOCTOSITENIbHOM JeSTEIbHOCTH
BHE IIKOJIBI;

— OLIEHUBATh XU3HEHHBIE CUTYAllMU C TOYKH 3pEHHUs Oe30MacHOro oopasa >KU3HU U COXpPaHEHUs
3/10pOBbS;

— OLIEHHBATh YKOJIOTUUECKUIN PUCK B3aUMOOTHOILIEHUH Y€JI0BEKA U IPUPOBI.

— (QopMupoBaTh  IKOJIOTHYECKOE MBIIIJICHHE: YMEHHE OIIEHWBaTh CBOIO JIEATENIBHOCTh U
MIOCTYIKHU APYTUX JIFOJEN C TOYKU 3pEHUS COXPAHEHUS OKPY>KAIOILEH CPebl - FapaHTa )KU3HU U
Onaronoy4us Jroiei Ha 3emiie.

MeranpeaMeTHbIMM  pe3yJIbTATAMH U3YY€HUS Kypca sBisercd (GOpMUPOBaHUE
YHHUBEpCaIbHbIX Y4eOHbIX Aeiictuii (Y'Y ]).
PerynstuBubie YY/I:
— €caMOCTOATENbHO OOHApYXHMBaTh M (POpPMyIUpOBaTH y4eOHYIO MpoOIeMy, ONpeneNniTh Ielb



y4eOHOU JesITeNbHOCTH;

— BBIIBUraThb BEPCHUM pEIIEHUs MNpPOOJIEeMbl, OCO3HABaTh KOHEUYHBIH pe3yJibTaT, BbIOMpATh U3
MPEIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA TOCTHXKEHUS 1IN,

—  COCTaBJIATh (MHAMBUIYAJIbHO WM B IPYIIIE) IUIaH PELIEHUS IPOOIIEMBI;

— paboTas mo IuIaHy, CBEpSTh CBOM JCUCTBHUS C IENBI0 U, IPU HEOOXOAWMOCTH, UCIPABIATH
OIIIMOKH CaMOCTOSITEIBHO;

— B JMAJIOTE C YYUTEIEM COBEPIICHCTBOBATH CAMOCTOSATEIILHO BEIPAOOTAHHbBIE KPUTEPHH OLICHKH.

ITo3naBarenbHble YY/I:

— aHaJM3HpOBaTh, CPAaBHUBATh, KJAacCUPUIUPOBATh U 00001maTh (akThl U sBIEHUSA. BBIABIATH
MIPUYMHBI U CIIEJICTBUS IPOCTHIX SIBJICHU.

— OCYILECTBIATH CpaBHEHHE, KiIacCU(PHUKAIUIO, CaMOCTOSATEIbHO BBIOUpAas OCHOBaHUS U
KPUTEPUH JUIS YKA3aHHBIX JOTHYECKUX OIepaluii;

— CTpPOWTH JIOTMYECKOE PACCYKIEHHE, BKJIIOYAIOIIEEe YCTAaHOBJIECHUE MPUYUHHO-CIIEJICTBEHHBIX
CBA3EH.

— CO3/1aBaTh CXEMATUYECKUE MOJIENHN C BbIIEJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK OObEKTA.

— COCTaBJISATh TE€3UCHI, pa3INYHbIC BUbI IUIAHOB (MIPOCTHIX, CIOXKHBIX U T.I1.).

— 1peobpa3zoBbIBaTh HHPOPMALIMIO U3 OJHOTO BUJA B APYroi (TabIUIly B TEKCT U Tp.).

— YMEThb ONpENENsSITh BO3MOXKHbIE MCTOYHMKM HEOOXOIUMBIX CBEICHHM, NMPOU3BOAUTH IOUCK
nH(pOpMaIIUY, aHATM3UPOBATh U OLICHUBATH €€ JOCTOBEPHOCTb.

Kommynukarusubie YY /I:

— YYUTHIBaTh pa3HbIE MHCHHS W CTPEMHUTHCS K KOOPIWHAIIMKM PA3IMYHBIX TO3HIHNA B
COTPYJTHUYECTBE;

— (QopmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIHIO, ApTYMEHTUPOBATh U KOOPAMHUPOBATH €€ C
MO3ULMSAMU MapTHEPOB B COTPYIHUYECTBE IMPHU BBIPAOOTKE OOIIET0 peUIeHUs] B COBMECTHOM
NeSITeNIbHOCTH;

— YyCTaHaBJIMBaTb U CPAaBHUBATH Pa3HbIE TOUKH 3pEHUS, MPEXKIE YEM MPUHUMATh PELICHUS U
JienaTh BBIOOD;

— apryMEHTUpPOBAThH CBOIO TOUYKY 3PEHMSI, CIOPUTH U OTCTAUBATh CBOIO MO3UIINIO HE BPAXKIEOHBIM
JUIS. OIIIIOHEHTOB 00pa3oM;

— 3a/7aBaThb BOMNPOCHI, HEOOXOIUMBIE [UIl OpraHU3alMM COOCTBEHHOW JeATENBbHOCTH U
COTPYIHHUYECTBA C TAPTHEPOM;

— OCYIIECTBJISATH B3aMMHBIM KOHTPOJIb W OKa3blBaTh B COTPYAHMYECTBE HEOOXOAMMYIO
B3alMOIIOMOIIb;

— aJIeKBaTHO HCIOJIb30BaTh PEUYEBBIE CPENCTBA AJI PELIEHUS PA3IMYHBIX KOMMYHHKATHBHBIX
3a/1a4; BJIAQJCTh YCTHOM M IIMCBMEHHOW pEUYBI0; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE
BBICKA3bIBAHUE;

— OpraHM30BbIBATh U IUIAHUPOBATh Y4eOHOE COTPYAHHUYECTBO C YUYUTEIIEM U CBEPCTHUKAMH,
OIpeNeNIATh eI U (PYHKLIMHU YYACTHHMKOB, CIIOCOOBI B3aMMOJAEHCTBHS; MJIAHUPOBATh OOIIME
CrOcoOBI PabOTHI;

—  OCYILECTBJIATh KOHTPOJIb, KOPPEKIIMIO, OLIEHKY JeHCTBUM MapTHEPA, YMETh YOSKIaTh;

— paboTaTe B TpyIlie — YCTaHaBIUBAaTh pabouyue OTHOMICHHS, dP(PEKTUBHO COTPYIHUYATH H
CHocOOCTBOBAaTh MPOJYKTUBHON KOOMEpaluu; MHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U
CTPOUTH NMPOTYKTUBHOE B3aUMOJICHCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMH;

— HCHOJb30BaTh aJ€KBATHBIE S3BIKOBBIE CPENCTBA JJIsi OTOOpaKEHHs CBOMX UYYBCTB, MBICIIEH,
MOTHBOB U TTOTPEOHOCTEH;

— oToOpaxarh B peud (omucaHHe, OOBSICHEHHE) COJEp>KaHHE COBEpLIAeMbIX JCHCTBUI Kak B



(dopme rpoMKON COMAIM3UPOBAHHON PEUH, TaK U B (hOpME BHYTPEHHEN PEUH.
IlnanupyemMsble pe3yabTaThbl peaau3aluu NporpaMMbl «OCHOBBI CMBICTIOBOTO0 YTEHUSI

H paﬁoTBI C TEKCTOM» CpEeACTBAMMU NpeaIMETa XUMHHA:

OpPUEHTUPOBATLCS B COACPKAHMM TEKCTAa M MOHMMATH €r0 LIEJIOCTHBIA CMBICI: OIPEAEIATh
IJIAaBHYIO TeMy, OOIIYIO LIeb WJIM Ha3HAYeHHE TEKCTa; BBIOMPATh W3 TEKCTA WM NPUIyMaTh
3arojOBOK, COOTBETCTBYIOIIMK COAEP)KAHUIO M OOIIEMYy CMBICIY TEKCTa; (OpMyInpoBaTh
TE3UC, BHIPAKAIONINI OOLINI CMBICI TEKCTA; MPEABOCXUIIATH COJICPKAHNE MPEAMETHOTO TUIaHa
TEKCTa 1O 3aroJIOBKy H C ONOPOH Ha TMPEeAbIIyIIHil OmbIT, OOBSICHATH MOPSIOK
YaCcTeH/MHCTPYKIUI, coxepKaluxcs B TEKCTE, COIOCTAaBJIATH OCHOBHBIE TEKCTOBBIE MU
BHETEKCTOBbIE KOMIIOHEHTBI: 0OHAPY>KUBAaTh COOTBETCTBHE MEX/y YaCThIO TEKCTA U €ro o0mei
uzaeed, chopMyIMPOBAHHOW BOIPOCOM, OOBSICHATH Ha3HAYEHHWE PHUCYHKA, MOSCHATh YacTH
rpaduka Uiy TaOJIUIBI U T.1I.;
HaxXoAuTh B TeKcTe TpedyeMyro MHpopmauuio (mpoderarb TEKCT IJa3aMM, ONPEAEISATb €ro
OCHOBHBIE 3JIEMEHTBI, CONOCTABIATh (OPMBI BhIpAXKEHUS MH(POpPMALUU B 3alpOCE U B CaMOM
TEKCTe, YCTAaHaBIMBaThb, SBIAIOTCA JM OHU TOXAECTBEHHBIMHU WJIM CHHOHHMHUYECKUMU,
HAXO/UTh HEOOXOMMYIO eTMHUILY HH()OPMAIHH B TEKCTE);
pemaTh y4yeOHO-IIO3HABaTeIbHbIE U Y4eOHO-IPAKTUYECKHUE 33aJa4yM, TpeOyrollue IOJHOTO U
KPUTHUYECKOIO IIOHUMAaHUS TEKCTa: ONPEIENATh Ha3HAYEHHWE Pa3HbIX BUJIOB TEKCTOB; CTABUTh
nepen coOOW IeNib YTEHMs, Hampapiisis BHUMaHUE Ha IIOJIE3HYI0 B JAHHBIM MOMEHT
nHPOPMAIINIO; pPa3MyaTh TEMbl W IMOATEMBI CHEIHAIbHOTO TEKCTAa; BBIICIATH HE TOJBKO
TJIaBHYIO, HO U U30BITOYHYIO MH(POPMALIMIO; TPOTHO3UPOBATH MOCIIEI0BATEIBHOCTD H3JI0KEHHS
UACH TEKCTa; COMOCTABIATH Pa3HbIE TOYKM 3PEHHS] W pa3Hble MCTOYHHKH WH(POPMALUHU 10
3aJJaHHON TeMe; BBINIOJHATH CMBICIOBOE CBEPTHIBAHHWE BBIICICHHBIX (DAKTOB W MBICIEH;
¢dbopMHpOBaTH HAa OCHOBE TEKCTAa CHUCTEMY AapryMeHTOB (JOBOJOB) sl OOOCHOBaHMS
OIpeACIEHHON MO3ULIMH; TIOHUMATh TyIIEBHOE COCTOSIHUE NIEPCOHAXKEHW TEKCTa, CONEPEKUBATh
UM.
peoOpa3oBhIBaTh TEKCT, MCIONB3Ysl HOBbIE (POPMBI TpeAcTaBiIeHUsT HHPOpManuu: HOpMyIIbl,
rpaduKy, AUarpamMmbl, TaOIULBI (B TOM YHCie AWHAMHUYECKHUE, 3JIEKTPOHHBIE, B YACTHOCTU B
MPAKTUYECKHX 33/1a4ax), NEPEeXOAUTh OT OJJHOTO MPEACTABIEHUS JaHHBIX K JPYTOMY;
MHTEPIPETUPOBATh TEKCT: CPAaBHMBATh M IPOTUBOIIOCTABIATH 3aKIIOYEHHYKD B TEKCTE
uHpOpPMAlLIMIO PA3HOTO XapakTepa; OOHApyXUBaTb B TEKCTE€ JOBOJbI B MOJTBEpKJIEHHE
BBIIBUHYTBIX TE3MCOB; [eNaTh BBIBOJABI M3 C(OPMYJIUPOBAHHBIX MOCBUIOK; BBIBOJUTH
3aKJII0YEHUE O HAMEPEHHUH aBTOpa WIM ITIaBHON MBICIIU TEKCTA.
OTKJIMKATbCSl Ha COZEpXaHHE TEKCTA: CBS3bIBATh MH(POpPMAIUIO, OOHAPYKEHHYIO B TEKCTE, CO
3HaHUAMU U3 JPYIMX UCTOYHHMKOB; OLICHUBATh YTBEP)KIACHUS, CACIIAHHBIE B TEKCTE, UCXOIA U3
CBOMX MPEJCTaBICHUN O MUPE; HAXOAUTH TOBOBI B 3AILUTY CBOCH TOYKH 3PECHUS;
Ha OCHOBE MMEIOIIMXCS 3HAHUH, )KU3HEHHOT'O OIbITa IOJABEPIraTb COMHEHHUIO JTOCTOBEPHOCTH
umMmeroleicss uHpopMmanuu, oOHapy>KUBaThb HEIOCTOBEPHOCTh IOJydyaeMoil HHGopmanuuy,
npo6essl B MHGOPMAIUKM U HAXOIUTh ITyTH BOCIIOJHEHHS 3THX MPOOEIIOB;
B Ipolecce paboThl ¢ OJHUM WM HECKOJIbKUMHU HCTOYHHKAMH BBIABIISATH COJIEPKALIYIOCS B
HUX IPOTUBOPEUYUBYIO, KOH(DIUKTHYIO HHPOPMALIUIO;
HCIOJIb30BaTh MOJYYEHHBIH OMBIT BOCIIPUATHS MH(POPMAIIMOHHBIX OOBEKTOB /JIsi 00OTaIeHHS
YyBCTBEHHOI'O OIBITA, BBICKA3bIBATh OLEHOYHBIE CYXKJIEHHS M CBOK TOYKY 3pEHHS O
MOJTYYEHHOM COOOIIECHHUH (MPOYUTAHHOM TEKCTE).

Ilnanupyemsbie pesyabTarbl peanu3anuu nporpammbl  «@®opmupoBanue HKT -

KOMIIETCHTHOCTH OﬁyanOIHHXCﬂ» CpeacTBaMu 1npeamMeTa XuMHumu:

BBICTYIIATh C aYHHOBHHeOHOHﬂerKOﬁ, BKJIFOYasi BBICTYIICHHUEC TIEPE] JIHCTaHHHOHHOﬁ



ayJIUTOPUEH;
y4acTBOBaTh B OOCYXIEHHH (ayauoBUACOPOpPYM, TEKCTOBBIH (OPYyM) C HCIOIH30BAHHEM
BO3MOXxHOCTel MHTEpHETA;
MCIOJIb30BATh BO3MOKHOCTHU AJIEKTPOHHOH MOYTHI 11 HHPOPMALMOHHOTO 0OMEHa;
OCYIIECTBIISAITH 00pa3oBaTelIbHOE B3aUMOACWUCTBHE B HWH(GOPMAIMOHHOM IPOCTPAHCTBE
00pa30BaTENbHOTO  yupexaeHus (MOJlydeHHEe W  BBIOJHEHHE 3aJaHUl, IOJy4YeHHe
KOMMEHTapUeB, COBEPIICHCTBOBAHNE CBOEH paboThl, (hopMUpoBaHUEe MOPTHOIINO);
co0rI0AaTh HOPMBI HH(MOPMAITMOHHON KYJIBTYPhI, STHKU U TIPaBa; C YBAKEHUEM OTHOCUTHCS K
9JacTHOU MHpOpMAIK U HH(HOPMAIIMOHHBIM TIPAaBaM JIPYTHUX JIFOJICH.
HCIIOJIb30BaTh pa3jnuHble NMpuéMbl noucka uadopmanuu B MIHTEpHETE, TOMCKOBBIE CEPBUCHI,
CTPOUTH 3aIPOCHI JJIs TOMCKa HHPOPMAIIMH U aHATU3UPOBATH PE3YJIbTATHI IOUCKA;
UCIONB30BaTh MpUEMBI  TNoMCKa HHGOpPMALMM HAa MEPCOHAIBHOM KOMIIBIOTEpE, B
MH(POPMALIMOHHOM cpeJie YUPEKICHHUS U B 00pa30BaTEIbHOM IPOCTPAHCTBE;
UCIOJIb30BaTh pa3jNyHble OMOIMOTEYHbIE, B TOM YHCIE AJIEKTPOHHBIC, KaTajloru JJis IMOUCKa
HEO0OXOIMMBIX KHUT;
¢dbopmupoBaTh coOCTBEHHOE WH(POPMAIMOHHOE MPOCTPAHCTBO: CO3[aBaTh CHCTEMBI MAIOK H
pa3Meniath B HUX HYXHble HH(OpPMAIMOHHBIE HCTOYHHKH, pa3MellaTh HHPOpMAIHUI0 B
HuTepHere.
BBOJIUTH PE3YJIBTAThl H3MEPECHUN U Apyrue MUGPOBBIC TaHHBIC ISl KX 00pabOTKH, B TOM YHUCIIC
CTaTHUCTUYECKON U BU3YyaIH3alUH;
MIPOBOMTH SKCIIEPUMEHTHI M HCCIICIOBAHUS B BUPTYAIBHBIX JTA0OPATOPHSIX

I[lnanupyemble  pe3yiabTaThl  peaju3anuu  nporpaMmbl  «OCHOBBI  Y4eOHO-

HCCJIeI0BATEIbCKOM U MPOEKTHOM JAesATeJIbHOCTH» CPeJACTBAMU NMpeAMeTa XUMHH:

IUIAaHUPOBATb W BBIIIOJHATH y‘-I€6HO€ HUCCIICOOBAHUEC U yT-I€6Hl)H>'I IMPOCKT, HCIOJIb3yd
000pyI0BaHUE, MOJIENIN, METO/IBI U TIPUEMBI, aJIeKBAaTHBIE UCCIIEAyEeMO TIpolieme;

BBEIOMPATH M HCITOJI30BATh METO/IBI, PEJICBAHTHBIC pacCMAaTPUBAEMO MpodIeme;

pacrmo3HaBaTh M CTaBUTh BOIMPOCHI, OTBETHI HAa KOTOPHIE MOTYT OBITH TMOJTYYEHBI MYTEM
HAy4YHOTO WCCIEAOBaHUsA, OTOMpaTh aJeKBaTHBIE METOAbl HCCIeNOBaHUs, (HOPMYyIUPOBATH
BBITCKAOIINEC U3 UCCIICIOBAHUA BEIBO/BI,

UCIONIb30BaTh TaKWE €CTECTBEHHO - Hay4yHble METOJbl U TpPHEMBI, KaKk HaOI0JIeHHeE,
MMOCTAaHOBKA MPOOJIEMBI, BBIIBUKECHHE «XOPOIIEH TUMOTE3b», SKCIEPUMEHT, MOJICIHUPOBAHUE,
WCIOJIb30BaHNE MAaTeMaTHYEeCKUX MOJIENel, TeopeTHyeckoe OOOCHOBAaHWE, YCTAHOBJICHHE
TPaHMI] MPUMEHUMOCTH MOJICIIH/TEOPUH;

SICHO, JIOTMYHO M TOYHO M3JaraTh CBOIO TOUKY 3pEHUS, UCIOIb30BaTh S3BIKOBHIE CpPEJCTBA,
aJieKBaTHBIE 00CYKIaeMoii podeme;

oTnu4aTh (HaKThl OT CYKIEHHI, MHEHUH M OLIEHOK, KPUTUYECKU OTHOCHUTHCS K CYXKICHUSM,
MHEHUSIM, OLIEHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHUS;

BUJACTE U KOMMCHTHUPOBATH CBA3b HAYYHOI'O 3HAHHA W HCHHOCTHBIX YCTAHOBOK, MOPAJIbBHBIX
CYXJACHHI MPH MOTYICHUH, PACTIPOCTPAHEHUH U TIPUMEHEHUU HAYYHOTO 3HAHUS.

HpeIlMeTHbIe pe3yabTaTbl U3YYCHU IIPEAMETA ABJIAIOTCA CICAYIOIMUE YMECHUA:

1)

2)

OCO3HAHUE POJIU BELIECTB:

ONPEACIISITH POJIb PA3TMYHBIX BEMIECTB B IPUPOJIE U TEXHUKE;

OOBSCHSTH POJIb BEIIECTB B UX KPYTOBOPOTE.

pPacCMOTPEHUE XUMUYECKUX MPOLIECCOB:

MIPUBOJIUTH IPUMEPHI XUMUYECKUX MPOLIECCOB B IIPUPOJIE;

HaXOJUTh YEPThI, CBUIACTEIHCTBYIONIHE 00 OOIIMX MPH3HAKAX XUMHUYECKHX MPOIECCOB U HX



pazIuyusIX.
3) WCnoaB30BAHUE XUMUYECKUX 3HAHUHN B OBITY:
— OOBSCHATH 3HAUECHUE BEIIECTB B KU3HU U XO341CTBE YETIOBEKA.
4) OOBICHATH MUP C TOYKH 3PCHUS XUMUU:
— IEPEYMCIIATh OTIMYHUTENbHbIE CBOMCTBA XUMUYECKUX BELIECTB;
— pasnuyaTh OCHOBHBIE XUMHUYECKHUE MTPOLIECCHI;
— ONIpeleNsiTh OCHOBHBIE KJIACCHl HEOPTaHUYECKUX BEILIECTB;
— IIOHUMATbh CMBICJI XUMUYECKUX TEPMUHOB.
5) oBiageHHE OCHOBAMH METOIOB MIO3HAHMS, XaPAKTEPHBIX I €CTECTBEHHBIX HAYK:
— XapakTepu3oBaTb METOIbl XHMHUYECKOW Hayku (HAOIIOAEHHE, CpaBHEHHUE, AKCIEPHUMEHT,

M3MEpEHHE) U UX POJIb B IO3HAHUU MTPUPOJIBI;
— TPOBOJUTH XMMHYECKUE OTBITHI U IKCIIEPUMEHTHI U OOBSCHATH UX PE3yIbTATHI.
6) yMeHHE OLICHMBaTh IMOBEICHHE YEIOBEKA C TOYKH 3PEHUS XUMHUYECKOW OE30MacHOCTH 10

OTHOLLIEHHUIO K YEJIOBEKY U MIPUPOJE:
— WCTOJB30BaTh 3HAHUS XUMUU MIPH COOJTIOICHUY TPABUI UCIIOIH30BAHUS OBITOBBIX XUMHUYECKHIX

[penaparos;
— pa3inyarh onacHble U 0e30I1acHbIE BELIECTBA.

1. Conep:xanue yueOHOro npeamera
Tema 1. [lepuoguyecknii 3aK0H U CTpOeHHe aToMa. (6 YacoB)
Ortkpeitue .M. MenneneeBsim [lepuoandeckoro 3akoHa.
[lepBble MOMBITKH KJIacCCHU(PHUKAIUN XMMHUECKUX AJIEMEHTOB. BakHeilne MoHATHS XHUMHH: aTOM,
OTHOCHUTENIbHAsE aTOMHas W MoJieKyisipHas Maccel. Otkpeitue J[. W, MenaeneeBsiM
[Tepuoaunueckoro 3akoHa. [lepuonnyeckuii 3akoH B popmynuposke /1. . Menaeneena.
Ilepnonnueckas cucrema JI. 1. Menneneesa.
[Tepuonmueckas cuctema [I. . MennmeneeBa kak rpaduieckoe OTOOpaKCHHE MEPHOIUICCKOTO
3aKkoHa. Pa3znmuuHble BapuaHThl NEPUOAUMYECKON cuctembl. llepuoasl u rpymnmbl. 3HaYEHHE
MEPUOJUYECKOT0 3aKOHA U MTEPUOIUYECKON CUCTEMBI.
Crpoenue aToma.
AToM — cnoxHas vactuna. OTKpbITUE 3JIEMEHTAPHBIX YacTHUI] U CTPOCHUs atoMma. Snpo aroma:
NPOTOHBI M HEUTpoHBI. M3oTombl. M30TOmbl BOAOpoaa. DIEKTPOHBI. DNEKTPOHHas 00O0JIOYKa.
DOHepretudeckuii ypoBeHb. OpOutanu: s u p, d-opbutamu. PacmpeneneHue >5IEKTPOHOB IO
HSHEPTreTUYECKUM YPOBHSIM U OpOUTANIAM. ODJIEKTPOHHBIE KOH(GUTYpAllUM aTOMOB XMMHYECKHX
AJIEMEHTOB. BajieHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHX 2JIEMEHTOB.
Ilepnonueckuil 3aKOH U CTPOCHHUE aTOMa.
CoBpeMeHHOE TMOHATHE XUMHUYECKOro 3jieMeHTa. CoBpeMeHHas (OpMyJIHpPOBKA MEPUOIUUYECKOTO
3akoHa. [IpuyrHa MepUOIUYHOCTH B U3MEHEHUHM CBOMCTB XMMHUYECKUX 3JieMeHTOB. OCOOEHHOCTH
3aMOJHEHUST DHEPreTHUECKUX YPOBHEH B DJIEKTPOHHBIX 000JOYKaX AaTOMOB MEPEXOAHBIX
AIIEMEHTOB. DIIEKTPOHHBIE CEMEWCTBA DIIEMEHTOB: S - U P - DJIeMEHTHI; d - U f -3IeMeHTHI.
JleMoOHCTpanuu
Paznuunsie popmsl [lepuonuueckoii cuctems! [. . Menzaeneesa.
JlaGopaTopHbIe ONBITHI.
KoHcTpynpoBanue nepuoandeckoi Ta0IuIbl SJIEMEHTOB C UCTIOJb30BaHUEM KapTOUEK.
Tema 2. CTpoenue BemecTBa. (26 yacon)

KoBanentHass xummdeckasi cBs3b. [loHATHEe O KOBasieHTHOW cBsizu. OOIMas AJIEKTPOHHAS Tapa.
KpaTtHOCTP KOBaJE€HTHON CBSI3U. OJIEKTPOOTPULATENBHOCTb. IlepekpbIiBaHUE 3JIEKTPOHHBIX
opbutaneii. ¢ - U T - cBsi3u. KoBaneHTHasi MOJNSApHAs U KOBAJICHTHAs HEMOJSApHAS XHUMHUYECKUE
cBs3u. OOMEHHBIH W JIOHOPHO-AaKIETITOPHBI MEXaHU3Mbl O0pa30BaHUs KOBAJEHTHOW CBS3U.



BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IIOCTOSIHCTBAa COCTaBa s
BELIECTB MOJIEKYJISIPHOTO CTPOEHHUS.
WNonnas xumuueckas cBsizb. Katnons! 1 anuoHbl. MloHHas cBsi3b U ee cBoiicTBa. MloHHAs CBsI3b Kak
KpaHMM  Cllydaid KOB@JICHTHOW IOJAPHOW  cBsi3u. DopMynbHas €IUHULA  BEILECTBA.
OTHOCUTENBHOCTD JI€TICHUSI XUMUYECKUX CBA3EH Ha THUIIBL.
Mertannuueckas xumuueckas cBsizb. OOmme Qu3nyeckue CBOWCTBA METAJIOB. 3aBHCHUMOCTh
3JIEKTPONPOBOJHOCTH METAJIOB OT TeMiiepaTyphl. CruiaBbl. YepHbIE U [IBETHBIE CILIABBI.
ArperatHble COCTOSIHHSI BEIIECTBA.
I'a3pl. 3akoH ABoragpo mjsi ra3oB. MOJSIpHBIH 00BbEM Tra3000pa3HBIX BeEIIeCTB (MPU H. Y.).
Kuakocru.
Bopoponnass xumudeckas cBs3b. BomoponHas cBsi3b, Kak OCOOBIA Clydail MEXMOJIEKYISIPHOTO
B3auMoOJiecTBUsl. MexaHu3Mm ee oOpa3oBaHMsI M BIUSHHUE Ha CBOMCTBA BEIIECTB (HA MpUMEpE
Bozbl). Mcnonb30BaHue BOJbI B OBITY M Ha NPOU3BOACTBE. BHyTpuMousieKyssipHas BOAOPOIHAs
CBSI3b U €€ OMOJIOruYecKas poJb.
Tunel kpucramueckux pemetok. Kpucramimueckas pemerka. MoHHble, MeTamuMueckue,
ATOMHBIE U MOJIEKYJISIPHbIE KPUCTAINTMYECKHE pelieTku. Aynorpornus. AMop(dHbIE BElIECTBa, UX
OTJINYUTEJIbHBIE CBOMCTBA.
Uucrteie BeniectBa M cMecd. CMecHu M XUMHUYECKHE COEAMHEHHS. ['OMOreHHbIE U IeTepOTreHHbIE
cmecu. MaccoBasi 1 00beMHasl JOJIM KOMIIOHEHTOB B cMecu. MaccoBasi 1075 npuMeceil. Pemenue
3a/1a4 Ha MacCOBYIO JI0Jt0 MpuMeceid. Kimaccudukaus BenecTB 1Mo CTeNeHN UX YACTOTHI.
Hucnepcubie cuctembl. [lonsitne mucnepcHoi cuctembl. JlucmepcHas ¢asa W JUCTICPCUOHHAS
cpena. Knaccudpukanus aucnepcHsix cucteMm. KommouHele AUCTIEpCHBbIE CUCTEMBL. 30JIM U Telu.
3Ha4YeHHE TUCIIEPCHBIX CUCTEM B MIPUPOJIE U KU3HU YEIIOBEKA.
JdeMoHcTpanum:
Mopeinb KpUCTATIMYECKON PEIETKU XJIOPUAA HATPHUS.
OO6pa3ibl MUHEPAJIOB ¢ MOHHOM KPUCTAJUTMYECKON PEIIETKON: KaJIbIIUTA, TAJIUTA.
Tpu arperatHbIX COCTOSIHUS BOABI. JIUCTHILIAILMS BOIBI.
OO0pa3upl HaKUIU Ha YailHUKE U TpyOaxX LEHTPaTIbHOTO OTOIIICHUS
Mopenu KpUCTAUIIINYECKUX PEIIETOK BEIECTB ¢ KOBAJIEHTHOM CBA3bI0, /JTHK.
OO6pa31pl IacTMace, BOJOKOH U U3/IENUI U3 HUX
OO0pa31bl pa3TUYHBIX IUCIIEPCHBIX CUCTEM: SMYJIbCUH, CyCIIEH3UH, a9p030Jeii, reseil u 3omei.
Koarynsmus. Cunepesuc. Dpdext Tunnans.
JlabopaTopHbIe ONBITHI:
1. Ompenenenue cBOMCTB HEKOTOPBIX BEIIECTB HA OCHOBE THUIA KPUCTAJUINYECKOHN PEIIETKH.
2. O3HaKOMJIEHHUE C KOJUIEKIIMEN MOJIMMEPOB: MJIaCTMACC, BOJIOKOH U U3JIEIUI U3 HUX
3. XKecTkocTh BobI. Y CTpaHEHHE )KECTKOCTH BOIBI.
4. O3HaKOMJIEHHE C MUHEPAJIbHBIMU BOJIAMHU.
5. O3HaKOMJIEHHUE C TUCTIEPCHBIMU CUCTEMaMH.
IIpakTyeckas padora Ne 1. «[lonyueHue u pacno3HaBaHHe ra3oBy.

Tema 3. Xumnueckue peakuuu. (16 yac)
PactBopbl. PacTBOpel Kak T'OMOTE€HHBIE CHCTEMBI, COCTOSAIIME M3 4YacTHUIl PACTBOPHUTEI,
pPacTBOPEHHOTIO BeIIeCTBa U MPOJAYKTOB HUX B3auMojeWcTBus. PacTBopeHne kak (U3MKO-
XUMHUYECKHM mporecc. MaccoBasi 7075 pacTBOPEHHOIO BellecTBa. THMbl pacTBOopoB. MossipHas
KOHIIEHTpalus BeuiecTsa. MuHepaabHbIe BOJBI.
Teopust  2JEKTPOIUTUYECKOM  AMCCOLMANMHU. OJEKTPOJIUTHI U HEIIEKTpOiuThl. CTeneHb
ANIeKTpoNuTHYeCKOW  auccoruanuu. CunbHple W cjnabble  3JEKTPOJUTHL.  YpaBHEHHS



NIEKTPOJINTUYECKONH aucconuanuu. Mexanusm aucconmanuu. CryneHyaras JucCOLMALUS.
Bonopoanslil nokaszares.

I'upponus. Cinyuau ruaponusa coneit. Peakuus cpeast (pH) B pacTBOpax rupoau3yIOMUXCs CONEH.
I'mpponns opraHu4eCcKuX BEIIECTB, €TI0 3HAYCHUE.

Knaccudpukanusa xumuyeckux peakuuil. Peakinuu, uaymmue 0e3 H3MEHEHHS COCTaBa BEIIECTB.
Knaccudukanus no 4yMciay U cOCTaBy pearupyrollux BeUIECTB M NPOAYKTOB peakiuu. Peakuuu
pa3joXKeHUs, COCNWHEHUs, 3aMelleHus Hu oOMeHa B HeopraHuyecko xumuu. Peakuuun
IIPUCOEIUHEHHUS], OTIICIUICHUS, 3aMEIIECHUs] U W30MEpPU3aLMH B OPraHWYeCKOM XMMHH. Peakuun
MOJIMMEPU3ALMU KAK YACTHBIN CIy4yall peakuuid IPUCOEIUHEHMUS.

TennoBoil 3P PeKT XUMUUECKUX peaKkuuil. DK30- U SHIOTEPMHUUYECKHE peakiuu. TepMoXuMuieckue
ypaBHEHHUs. Pacyer KoiauuecTBa TEIIOTHI 10 TEPMOXUMHUECKUM YPAaBHEHUSIM.

CkopocTh xumuueckux peakiuil. [IoHATHE O CKOPOCTHM XMMHUYECKUX peakUui, aHAIUTHYECKOE
BbIp@KEHHE. 3aBUCHMOCTb CKOPOCTM pEakLUu OT KOHLEHTpAaluHu, JaBJIEHUS, TEMIIEpPaTyphl,
MPUPOJBl PEATUPYIOMIMX BEIIECTB, IUIOIAAN HUX CONPHUKOCHOBEHUS. 3aKOH JEHUCTBYIOIHUX MAcCC.
Pemenne 3a1ay Ha XUMUYECKYIO KUHETHKY.

Karanu3. Karanuzaropsl. Karanus. ['omoreHHblii u rereporeHHbli  karanus. [Ipumepsl
KaTaJUTHYECKUX TPOIECCOB B MPOMBINUICHHOCTH, TEXHHUKE, ObITy. DepMEHTHl U MX OTIWYHS OT
HEOpPraHMYeCKUX KaranuzatopoB. [IpuMeHeHne KaTamu3aTopoB U ()EPMEHTOB.

Xumuyeckoe paBHoBecue. OOpaTUMble U HEOOpAaTUMBbIE pPEaKIMU. XHUMHUYECKOE PAaBHOBECHE U
CIOCOOBI €ro CMEILEHUs Ha IpUMepe MoilydeHus ammuaka. CUHTE3 aMMUaka B IPOMBIIIIEHHOCTH.
[TonsiTHE 00 ONTUMAIIEHBIX YCIOBHSIX MPOBEICHHUS TEXHOJIOTUIECKOTO MPOIEcca.

OKHCIHUTENIBHO — BOCCTAHOBUTEJbHBIE MpoUEecchl. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.
Okucnurenb M BoOcCTaHOBUTENb. OKuciaeHue U BoccTraHoBieHue. (CocTaBlieHHE YpaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOAOM JIEKTPOHHOTO OallaHca.

DNEKTPONIN3. DIEKTPOJIU3 PACTBOPOB M PACIUIABOB AJIEKTPOJIUTOB HA MPHUMEPE XJIOpUIA HATPHUSL.
ONEeKTPOJIUTHUUECKOE  MOolydeHue  amoMuHus.  [IpakTudeckoe — 3HaueHHE  BJIEKTPOJIU3A.
["anpBaHOMIIACTHKA U TaJIbBAHOCTETHS.

JdemMoHCcTpaumu.

HcnpiTanue pacTBOPOB AJIEKTPOIUTOB M HEAIEKTPOIUTOB Ha MPEAMET AUCCOLMALINH.

3aBUCUMOCTh CTETEHHU HJIEKTPOJIUTUYECKOM NUCCOIMAMU YKCYCHOW KHCIOTHI OT pa30aBieHUs
pacTBopa.

[Tpumepsl peakiuii MOHHOrO OOMEHa, MAYIMIMX C OOpa3OBaHMEM OcCajKka, Ta3a WM BOJBL
OK30TEpMUYECKUE M OHIOTEPMHUYECKHE XUMHUYECKHE peakuuu. TeoBble SBIECHHUS IIpU
pPacTBOPEHUH CEPHON KUCIOTHI U aMMUAYHOMN CEJIUTPBI.

3aBUCHUMOCTh CKOPOCTH PEaKIIMU OT MPUPOJbI BEIIECTB Ha MPUMEpPE B3aUMOJICHCTBUSL pacTBOPOB
Pa3IUYHBIX KUCIOT OJIMHAKOBOM KOHIIEHTPALMH C OJIMHAKOBBIMH KyCOUKaMH (IpaHyJiaMH) IIUHKA U
OJIMHAaKOBBIX KYCOYKOB pa3HbIX METAJJIOB (MarHus, IIMHKA, >Kele3a) C pPacTBOPOM COJISTHOM
KHUCIIOTBI.

B3aumoseiictBue pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpaMH THOCYNIb(ara HATpHsl pa3IUuYHON
KOHLEHTPALlUU U TeMIIepaTypbl. Moaenb KAIALLETO CIIOS.

Pasznoxenne mepokcujga BoJOpoJia ¢ MoMollbio Heopranumueckux kartanuzatopoB (FeClz, KI) u
HOPUPOIHBIX 00BEKTOB, COICPIKAIINX KaTaja3y (CbIpoe MsCO, KapTO(ens).

[Ipocreiimne OKUCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIMNA: B3aMMOJICHCTBUE IMHKA C COJSHOU
KHUCJIOTOM 1 kene3a ¢ cynbdarom menu (II). Monens anexTponusepa.

Mopenb 371eKTpOJIN3HON BaHHBI JUIS TIOJTYYE€HHUS ATFOMUHUSL.

JlaGopaTopHbIe ONBITHI.

6. Peaknus 3aMerieHust Meu Jkese3oM B pacTBope cyibdara menu (II).



7. [lony4yeHnue Kucmopoaa paszioKeHHUEM MEPOKCHIA BOJOPOAa C MOMOIIbIO AUOKCUIA MapraHia 1
KaTaja3bl CHIPOTO KapToQes.

8. [Tonyyenue BogOpO/1a B3aUMOACHUCTBUEM KUCIIOTHI C IIUHKOM.

9. PaznuuHble cilyyau THAPOIIM3a COJIEH.

Tema 4. BemiecTBa u ux coicrpa. (18 yac)

OO6mue cBoiicTBa MeTauioB. XHUMHYECKHE CBONCTBA METAUIOB KaK BOCCTaHOBUTEIEH.
B3auMozeiicTBue MeTauioB € HEMETalaMHM, BOJOM, KHUCIOTaMH W PAcTBOPAMH  COJIEH.
Meramnorepmus.

Koppo3usi MeTayuioB Kak OKHCIUTEIIBHO — BOCCTaHOBUTENbHBIN mpouecc. CrocoObl 3auuThl
METAJIJIOB OT KOPPO3HH.

OOmue cBOWCTBa HEMETAUIOB. XHMHUYECKHE CBOMCTBA HEMETAINIOB KaK OKHCIUTENEH.
B3aumonelictBue ¢ MeramiaMu, BOJOPOAOM M JIpyrMMH HeMeTamiamu. CBoiCTBa HEMETAIIOB Kak
BOCCTaHOBUTENEH. B3auMopeiicTBue ¢ MNPOCTHIMM M CIOKHBIMHU BEIIECTBAMHU-OKUCIUTEISIMU.
O61as xapakTepucTuka ranoreHoB. Ooiue crnocoObl MoTy4YeHHs] METaNIOB M HEMETaJIOB.
Kucnotsl B cBeTe TeOpUU IEKTPOIUTHUECKON Aucconuanui. O01ue cBOHCTBAa HEOPraHMUECKUX U
OpPraHWYECKUX KHCIOT. YCIOBUS TEUEHHS pPEAKUUHA MEXKIAY DSJIEKTPOJIMTAMH JO KOHIIA.
Crneunduueckue cBOMCTBA a30THOM, KOHIIEHTPUPOBAHHOM CEPHON U MypaBbUHOM KHUCIIOT.
OcHOBaHMSI B CBETE TEOPUHU DJICKTPOJMTUYCCKOW JUCCOIMAINU, WX KiIacCH(UKAIus W 00Ime
CBOMCTBAa. AMUHBI, KaK OpraHnueckue ocHoBaHus. CpaBHEHHME CBONCTB aMMHaKa, METUJIaMHUHA U
aHWJIMHA.

Conu B CBETE TCOPUU DIIEKTPOTUTHUCCKOHN JUCCOIMAINH, UX KJIAaCCU(PUKAIUS U OOIIHEe CBOMCTBA.
Conu kucnble M OcHOBHbIE. CONM OpraHWYECKUX KUCIOT. Mblia. DJIEKTPOXUMUYECKUN P
HaIPSKEHUH METAJJIOB U €r0 MCIOJIb30BAaHUE JUISl XapaKTEPUCTUKH BOCCTAHOBUTEJBHBIX CBOWCTB
METaJIOB.

JdeMoHcTpanum:

XVWMUYECKUE CBOMCTBA KHCIOT: B3aWMOJCHCTBHE C METAJUIAMH, OCHOBHBIMH M aMQOTEPHBIMU
OKCHJIaMU, OCHOBaHUSIMU (III€JI0YaMH M HEPACTBOPUMBIMU B BOJIE), COJISIMHU.

B3aumoneiictBue a3oTHONM KHCIOTHI ¢ Meabto. PazbaBieHue cepHoi KuCIOThl. OOyriuBaHue
KOHIICHTPUPOBAHHOM CEpPHOM KHUCIOTON Caxapo3bl.

XUMHUYECKUE CBOMCTBA IIENOYEH: peakius HEeUTpanu3alid, B3aUMOJECHCTBHE C KHUCIOTHBIMU
OKCHJIaMH, coJiAMH. Pa3iokeHrne HepacCTBOPUMBIX B BOJI€ OCHOBAHMI MPU HarpeBaHUMU.
XUMHYECKUE CBOMCTBA COJIEH: B3aUMOJICHCTBUE C METAJJIaMH, KUCIOTaMH, LIEI0YaMH, C IPyTUMHU
COJISIMH.

['unponu3 kapbuna kanpnusg. M3ydenue pH pacTBOpOB THIPOIM3YIOMIMXCS COJEi: KapOOHATOB
HIEJIOYHBIX METAJUIOB, XJIOPUIA U alleTaTa aMMOHUS.

JlabopaTopHble ONBITHI:

10. VictibITanue pacTBOPOB KUCIIOT, OCHOBaHHUM U COJIEH MHIUKATOPAMHU.

11. ITomy4yeHue u CBOMCTBA HEPACTBOPUMBIX OCHOBAHHM.

12. I'maponu3 XJ0pyuI0B U alleTaTOB IIETOYHBIX METAJIIOB.

13. O3HakomIiIeHHE C KOJJIEKIIMEN METAILIOB.

14. O3HakoMIIeHUE C KOJUIEKIIHEH HEMETAIIIOB.

15. O3HakoMIIeHHE C KOJUIEKIIMEH KUCIOT.

16. O3HaKoMIIEHHE C KOJJIEKIIMEN OCHOBAHUM.

17. O3HaKkoOMJIEHHE C KOJUIEKIIMEW MUHEPAIOB, COIEPKAIIUX COJIH.

[IpakTuyeckas padora Ne2 «XuMudeckue CBONCTBA KUCIOTY;

IIpakTuyeckas padora Ne 3 «PacrozHaBaHuE BELIECTBY.



I1l. Temaruueckoe nIaHMpPOBaHUE

B TOM YHCJIE

Ne Kou-Bo
- KonTpousb
n/n | HanveHoBaume pasnesioB U | yacom P IlpaxTaieckue
YPOKOB HbIe
TeM
padoThI padoTbl
CrtpoeHue atoma u
1. | mepuoauYecKuii 3aK0H 6 6 - -
JI.A.MenaeaeeBa
Neol «Ilonyuenue,
cobupanue u
2. | CTpoeHue BelecTBa 26 24 K.p.Nel
pacro3HaBaHUE
ra3oB»
3. | XuMHYeCKHe peaKIuu 16 15 K.p.No2 -
No2 «Xumuueckue
Tomopass | CBOHCTBA KHCIOT
4. | BemecTBa u UX CBOlCTBa 18 15 KOHTPOJIBH | 73
a1 paboTa | pacriosnasarme
BEIIIECTBY
5 | PezepB 2 2 - -
Hroro: 68 62 3 3
Ipuiaoxenne
Y4eOHO-MeTOUYEeCKOe U MATEPHATIbLHO-TEXHHYECKO0E 00ecneueHue 00pa3oBaTeIbHOIO
npoiecca

HarypanbHble 00beKTHI:

Konnekuun MHUHEpaTOB W TOPHBIX IMOPOJ, KOJUIEKIMHM METAUIOB M CIJIaBOB, KOJUJIEKIIMH

MUHEPATBHBIX YAOOpEHUH, KOJUIEKIIMH TIACTMACC M MOJMMEPOB, KOJIJICKIIMU BOJOKOH M TKaHEW,

KOJUIEKIIUY HEDTENPOAYKTOB, KOJIJICKIIUU TOTLINBA.

XuMH4YeCKHe PeaKTHBbI U MaTepHaJIbI:

Bce peaktuBbl M Marepuanbl, HYXHBI JJIS TPOBEACHUS JIEMOHCTPAIIMOHHOTO M YYEHHUYECKOTO

HKCIIEPUMEHTA, TTOCTABJISIOTCS IIEHTPATU30BAHHO B BUJIEC 3apaHee CKOMIUIEKTOBAaHHBIX HAOOPOB.

Xumuyeckas jJjadopaTopHasi HoCyaa, annaparbl U NpuOOpPbI:

1) TIpubGopsl aast pabOTHI C Ta3aMu- MOJyUYEHHE, COOMPAaHUE, OUNCTKA, CYIIKA, TOTJIOMICHHE ra30B;
peaKLMK MEX1y NOTOKAMH Ia30B; PEAKIUU MEXIY Ira3aMU MPU MOBBIIIEHHOM JaBJICHUU;

2) Anmapathl ¥ TpUOOPBI JUISL OMBITOB C JKUAKUMH W TBEPABIMH BEIICCTBAMHU- IEPETOHKA,
buIbTpOBaHME, KPUCTALTU3ALMS, MPOBEACHUE PEAKIUi MEXIy TBEPIbIM BEIIECTBOM U
KUJKOCTBIO, )KUJKOCTBIO U KUJKOCTHIO, TBEP/IbIMU BEIIECTBAMU;

3) HsmeputesbHble U HarpeBaTeIbHbIC MIPUOOPHI, pa3IMYHBIC TPUCITOCOOICHHUS /ISl BHITIOJTHEHUS
OTIBITOB.

Mooenu:



Habopsl Mozeneii aTOMOB Il COCTaBJICHUS IIAPOCTEPKHEBBIX MOJETICH MOJIEKYII.
Y4eOHbIe MOCOOHSI HA MEYATHOM OCHOBE:
Tabmuupl u1a TOoCTOSHHOTO AKcnoHupoBanus («Ilepuoandeckas cucreMa XUMHUYECKUX HJIEMEHTOB
. W. MenneneeBay, «Tabmuma pacTBOPUMOCTH  KHCIOT, OCHOBaHMH ©  COJNEi»,
«DNEKTPOXUMUYECKUN Pl HAIIPSDKEHUM METaIoOB» U JIp.)
TexHuuyeckue cpeacTsa 00y4eHusi:
CpenctBa mnepenaun v o0pabOTKM MH(pOpMaUUU (TENEBU30P, MYIBTUMEAMWHBIA MPOEKTOD,
MHTEpaKTUBHAS JOCKA, KOMIIBIOTED.)
Anreyka:
1) KryT KpoBOOCTaHABIUBAIOIIHA, PE3UHOBBIN - 11T
2) bBuHT cTepuibHBINA, MHUPOKUH 14 cM - 21T
3) buHT cTepuibHBIii 5 cM- 21T
4) bBuHT HeCTepWIbHBIN - 11T
5) Canderku cTepuiIbHbIE — 2 YIAKOBKH
6) Bara crepuiabHast — lmauka
7) JleiikorutacThIpb MIUPUHOH 2 cM — 1kaTyika. 5 cM — 1 kaTyIka
8) bakrepuuMIHBIN JEHKOMIACTHIPS - 201IT
9) CrnuproBoii pactBop #oaa 5% - 1daakon
10) BoaHslii pacTBOp aMMHuaka
11) PactBOp nepokcuaa Bogoposa - 1 ¢rakox
12) [TepmaHranar Kajuusi KpUCTALTMYCCKUH - 1y1
13) Ananbrus B Tabnetkax — lym
14) Hoxxaunpl- 1ot
Cnmcok Jureparypbl
1. Tabpuensun O.C. IIporpamma kypca xumuu s 8-11 kiaccoB o0m1eo0pa3oBaTeabHBIX
yupexaenuit. — M.: [Ipoca, 2005.
2. Tabpuensa O.C. Xumus. 11 kmacc. ba3oBeiii ypoBeHb: MeToanueckoe mocodue. - M.: lpoda,
2006
3. Tabpuensua O.C., Mackaes @.H., [Tonomapes C.1O., Tepeann B.1. Xumus. 11 xmacc: yaeOHUK
Juis 0011eo0pa3oBaTesIbHBIX yupexxaeHuid. — M.: lpoda, 2007.
4. Tabpuensa O.C., OcrpoymoB WM.I'. Hacronphas kuura yumtens. Xumus. 11 kmace. — M.:
Hpoda, 2006.
5. Tabpuensu O.C., bepé3kun I1.H., Ymakosa A.A. u ap. KoHTponbHbIe U TPOBEpOUHbIE PaOOTHI
no xumuu. 11 kmace — M.: [Ipoda, 2007.
6. Tabpuensa O.C., OctpoymoB WU.I'., Octpoymosa E.E. Opranndeckas XuMusi B TeCTax, 3a/1a4ax,
ynpaxHenusx. 11 kinace. — M.: Ipoda, 2006.
7. Tabpuenssn O.C., Ilonomaper C.IO., KapmoBa A.A. Opranuueckas xumus: 3aadud |
ynpaxHenus. 11 kinacc. — M.: IIpocsemenue, 2007.
8. TI'abpuensn O.C., IlonkoBa T.H., Kapmoa A.A. Opranuueckass xumus: Meronudeckoe
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