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IHHPOI'PAMMA PA3SPABOTAHA HA OCHOBE:

denepanbHOrO rocyIapCTBEHHOIO CTaHIApTa OOIIETO 0Opa30BaAHMUS

®denepaqbHOTO TEPEeYHS YUYEOHHKOB, PEKOMEHJOBAHHBIX MHHHUCTEPCTBOM O0pa30BaHUs
Poccuiickoit  ®denepanui K UCIOJB30BAaHUIO B 00pa3oBaTellbHOM  TMIpollecce B
o0meo0pa3zoBarenbHbIX yupexaeHusx Ha 2022-2023 yueOHblil ros1, ¢ yueToM TpeOOBaHUM K
OCHalIeHUIO 00pa30BaTENBHOTO MPOIecCa B COOTBETCTBUHU C COJICPKAHUEM HAIOJHEHUS
y4eOHBIX POLIECCOB FOCYAApPCTBEHHOTO CTaHAapTa o0UIero o0pa3oBaHus.

. bazucnoro yue6noro mnana MbBOVY Ilanosckas COLI

. ABTOpPCKO# mporpaMmMbl 0011€00pa30BaTEIbHBIX YUPEKACHUH 110 XuMuHU 8-11 K1accel
O.C.I'abpuensu M: [Ipocsemenne,2011

. YueOnuk: YueOHuk: Xumus 8 Kiacc st 0011e00pa3oBaTENbHBIX YUPEKISHUN
O.C.I'abpuensu — M.: Ilpoceemenue, 2018.

KonmdaecTBo yacoB Bcero: 68, B Hememo _2

[T1aHOBBIX KOHTPOJIBHBIX YPOKOB_3 , 1a60paTOPHBIX padoT —13, npakTu4eckux pador — 7/



MosicuuTeNbHAS 3aNIHCKA
Paboyast mporpamma 1o xumuu COCTaBJIeHA HA OCHOBE CIIECAYIOLIIMX HOPMATHBHBIX JOKYMEHTOB:
o @enepanbHblil 3aKk0H 0T 29.12.2012 Ne 273-®@3 (pen. ot 31.07.2020) «O6 obpa3oBanuu B

Poccuiickoit deneparuu» (¢ u3M. u J1o1., Betyn. B cuiy ¢ 01.09.2020

e [lacnmopr HanuoHanbHOrO npoekra «OOpa3oBaHue» (yTB. npesuguymom CoBeTa Npu
IIpesunenre P® mo crparernyeckoMy pa3BUTHIO M HAIMOHAIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16).

e TocynapcrBennas nporpamma Poccuiickoit @enepanuu «Pa3Butue oopazoBanus» (yTB.
[TocranoBnenunem [IpaBurenscrBa PO ot 26.12.2017

Ne 1642 (pen. ot 22.02.2021) «O06 yTBep» IeHHU TOCYAAPCTBEHHOM porpammbl Poccuiickoit
®enepaunu «PazButre 0OpazoBaHUsD.

e [Ipodeccuonanbubiii crangapt «llemaror (memaroruyeckasi AEATEIbHOCTh B JOIIKOJBHOM,
HayaJbHOM O0O0IlleM, OCHOBHOM O0OIIleM, cpeaHeM o0ieM o00pa3oBaHuM), (BOCHHUTATEINb,
yuutenb)» (pea. ot 16.06.2019) (IIpukaz MunuctepcTBa Tpya U coluanbHOl 3amuTel PO ot
18 ok- Ta0ps 2013 r. Ne 5441, ¢ u3MeHEHUAMU, BHECEHHBIMU MPUKa30M MUHUCTEPCTBA TPyAA U
comzautel PO ot 25.12.2014 Ne 11151 n o1 5.08.2016 1. Ne 422n).

e Meroanyeckue peKOMEHAALNH 110 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO B 00111€00pa30BaTeIbHBIX
OpraHM3alMsaX, pACHOJIO)KEHHBIX B CEIbCKOM MECTHOCTM M MallbIX TOpojAax, LEHTPOB
00pa3oBaHUsl €CTECTBEHHO-HAYYHOW M TEXHOJIOTMUECKOW HampaBieHHOcTer («Touka poctay)
(VTBepkaeHsl pacriopsbkeHueM MuHHCTEpcTBa npocBenieHus: Poccuiickoit deneparuu ot 12
stuBapst 2021 r. Ne P-6).

e ®OI'OC OOO (yrBepxaeH mpukazoM MuHucTepcTBa o0pazoBaHus U Hayku Poccuiickoit ®@enepannu

ot 17.12.2010 Ne 1897) ¢ u3sMeHeHHSIMH,
YTBEPKAEHHBIMH MTPHKa3zaMu MuHUCTEpCTBA 0Opa3oBaHus U Hayku PD:
-0t129.12.2014 Ne 1644 (3apeructpupoBano B Muniocte Poccuu 6 despais 2015 r. Ne 35915);
- o1 31.12.2015 Ne 1577 (3apeructpupoBano B Munrocte Poccuu 02.02.2016 Ne 40937);
-0t111.12.2020 Ne 712 (3apeructpupoBano B Muniocte Poccuu 25.12.2020 Ne 61828);

e (OOpa3oBaTenpHas TporpamMma OCHOBHOTO oOmiero ob6paszoBanus MBOY «[laBnoBckas
COLI»

e IIporpamma ocHoBHOTO 00IIer0 0Opa3zoBanms. Xumus 8 kinace O.C.I'abpuensa Mockpa
«IIpocBemenne» 2021

[Ipenmer «xXuMHS» OTHOCHTCS K MpeaMeTHOW obnmactu «EcTecTBEHHO-HAYYHBIC TPEIMETHI,
peanu3yercs 3a c4eT 00s3aTeNbHON YacTH y4eOHOTO IUIaHa IIKOJIBI B pa3Mepe 24aca B HEJICI0, YTO
cocraBisier 68 vacoB B roi. [Iporpammoii 8 kiacca NpeaycMOTPEHO: KOHTPOJIBHBIX padboT — 3;
MPaKTUYECKUX paboT-7.

Jlisa peanu3zanuyd JaHHOM NPOTPAMMBI HCIOJIB3YeTCS Y4eOHO-METOIUYECKH KOMIUIEKC O
penakuueit O.C.I'abpuensna, yrBepkaAEHHBIM mnpukazoMm aupekropa OV ot 24.08.2021r. Ne50-o,
CTaHIApTHBIA KoMILUIEKT obopynoBanus Llentpa «Touka pocTtay, yTBEpKACHHBIH pacmopshHKeHHEM
MunucrepctBa npocsemienus Poccuiickoit @enepaunn ot 12 suBapst 2021 r. Ne P-6. CranpapThblii
koMIiekT oOopynoBanusi llentpa «Touka poctra» obecnedynBaeT pealn3aluid CHUCTEMHO-
JesITeNFHOCTHOTO MOAX0/a B (POPMHpPOBAHUM €CTECTBEHHO-HAYYHOW IPAMOTHOCTH 4Yepe3 BOBJICUCHHUE
oOyuaronuxcs B MPaKTUYECKYIO JEATENbHOCTh TI0 IPOBEICHHUIO HAOIIOACHUN U OTIBITOB.



Lenp m 3amaun oOy4deHHs XUMHUHM B § KIJIACCE COOTBETCTBYIOT IUIAHUPYEMBIM pe3yabTaraMm, cHOpMYyIHMpPOBAHHBIM B pa3lielie «INYHOCTHBIC,
MeTarnpeIMEeTHBIE U IPEMETHBIE PE3YIbTaTh» paboueil MporpamMmel.

[enpro oOyueHHsS TpeaMeTa XUMHUU B 8 Kiacce sBIsSETCS (OPMUPOBAaHHE y OOyUaIOUIUXCS 3HAHHWKM O IIETIOCTHOM €CTEeCTBEHHO-HAYYHOU
KapTuHbl Mupa.Pa3BUTHE TO3HABATENHHBIX HHTEPECOB, HMHTEIUICKTYaJbHBIX M TBOPUYECKMX CHOCOOHOCTEH ydammxcst B Tpolecce H3ydeHUs
XMMUYECKON HAayKH M €€ BKJIaJa B COBPEMEHHBIM HAyYHO-TEXHHUYECKHH Mporpecc; GOPMHUPOBAHME BAXKHEUIIMX JIOTHUECKUX OIEPAIIUA MBIIUICHHS
(ananu3, cuHTe3, 0000IIEHNE, KOHKPETH3ALUS U JIp.) B IPOIECCEe NO3HAHMS CUCTEMbl BXKHEHUIINX MOHATUMN, 3aKOHOB M TEOPUHU O COCTaBe, CTPOCHUH,
CBOMCTBaX M NPUMEHEHUN XUMUYECKHUX BEIIECTB.

OCHOBHBIMH 33/1a4aMH OOYUCHHUSI IPEIMETY «XUMHU» B 8 Kiacce SBISIOTCS:

® [IPUBUTH NIO3HABATENIbHBIM HHTEPEC K HOBOMY JJIsl YYEHUKOB MPEAMETY Yepe3 CUCTEMY Pa3HOOOpa3HbIX 10 (opMe YPOKOB U3yUEHHs] HOBOTO
Matepuaia, 1abopaTopHble paboThl, SKCKYPCHUH, HECTAHJAPTHBIE YPOKHU KOHTPOJIS 3HAHUI;

e CO3JIaBaTh YCIOBHUSA Ui (POPMHUPOBAHMS Yy yUaLIUXCs MPEAMETHOM U y4eOHO- UCCIIEA0BATEIbCKOM KOMIIETEHTHOCTEH:

e 00ecrneyuTh YCBOCHUE YJallUMKCS 3HAHUI OCHOB XUMUYECKOW HAayKH: BaXKHEUITUX (DAaKTOPOB, MOHATUHN, XUMHUYECKUX 3aKOHOB U TEOPHIA,
sI3pIKa HAYKH, JOCTYIHBIX 000011I€HII1 MUPOBO33PEHYECKOTO XapaKTepa B COOTBETCTBUU CO CTaHIaPTOM XMMHUYECKOTO 00pa30BaHMs;

e crocoOCTBOBaTh OPMHUPOBAHUIO y UIKOJIHHUKOB MPEJIMETHBIX YMEHUN U HABBIKOB: YMEHHS pab0TaTh C XUMUUYECKHM 000PYIOBaHUEM,
HaO0JI01aTh U OMUCHIBATh XUMHUUYECKUE SIBJICHUS], CPABHUBATH UX, CTABUTh HECJIOKHbBIE XMMHUECKHE OTIBIThI, BECTH HAOJIOJCHHS Yepe3 CUCTEMY

1ab0paTOPHBIX, MPAKTHYECKUX PaOdOT U IKCKYPCUH;

® IIPOJOJDKUTH Pa3BUBaTh y 00ydarouuxcs oOmieydyeOHble yMEHUS M HaBbIKU: 0c000€ BHUMAaHUE YAEIUTh PA3BUTHIO YMEHUS IIepeCcKa3blBaTh
TEKCT, aKKYPaTHO BECTH 3aIIUCH B TETPAIU U JI€1aTh PUCYHKH.

e [IpuBuTHE yYCHMKAM HABBIKOB CAMOCTOSATEIBLHOM PabOTHI C JOTIOTHUTEIHPHON YUeOHOH, HAYyYHOH, HAYYHO-TIOMYJISIPHOM JIMTEPaTypOH 10
IIPEIMETY, C DJIEKTPOHHBIMHU PECYPCAMH.

e Bocnuranue yoe:xAEHHOCTH B MO3UTUBHOM POJIM XMUMHUU B )KM3HU COBPEMEHHOTO 00LIECTBA, HEOOXOAUMOCTH XUMUYECKU TPAMOTHOTO
OTHOIIECHHS K CBOEMY 310POBBIO U OKPYKAFOIIEH

e B nporecce oBnaseHusi XUMUYECKMMHU 3HAHUSIMU M YMEHUSIMH Y4YaIllUecs J0JKHBI OCO3HATh OYEBUIHBIN (akT: XMMHUsI He OoJiee orlacHa, 4eM
mro0as Apyrasi HaykKa, - OlIaCHO €€ HEIIOHUMaHue WM NpeHeOpexKeHne 3aKOHaMU, YTO BEIET K CO3JaHMIO SKOJIOTHYECKH HETIOIHOLIEHHBIX
TEXHOJIOTUH U IPOU3BOJICTB; OIIACHO CO3HATEIbHOE UCIIOJIb30BAHUE JOCTHXKEHUN XUMHUYECKON HAYKH U XUMUYECKOW ITPOMBIIITIEHHOCTH BO
BpEJl YEJIOBEKY.

Coneprxanue yaeOHOTo peMeTa «XUMHUs» CIOCOOCTBYET peaan3aliii IPpOrpaMMbl BOCIIMTAHUS U COLIMATIM3AMH 00YyJaOIMXCS]

00pa3oBaTesIbHON MPOrpaMMBbl LIIKOJIbl YepEe3 MUHU-TIPOEKTHI, HHAWBUyalIbHbIE TBOPUYECKUE 3aaHUs.

CO,Z[ep)KaHI/IC yqe6Horo npeaAMEeTa «KXUMHUs CHOCO6CTByeT peaj3anu NporpaMMbl pa3BUTUA YHUBCPCAJIIbHBIX y‘Ie6HBIX JeNCTBUI 06y11a101111/1xc;1
O6paSOBaTeHLHOﬁ nporpaMmsl HIKOJIBI. B pa6oqel71 nporpamMme CIJIaHUPOBAHBI YPOKH, HA KOTOPBIX OCYHICCTBIISACTCA NPOCKTHAA U yqe6H0-
HCCaca0BaTCIIbCKasa ACATCIbHOCTDb 06yqa}om1/1x05{, a TaKKC APYrue€ HECTAHAAPTHBIC YPOKH, HAIIPABJIICHHBIC HA (I)OpMI/IpOBaHI/IC ny[ I[aHHBIe YpOKH
OTMCHYCHLI B KAJICHAAPHO-TEMATUUCCKOM INIAHUPOBAHHUHU 3HAKOM *,

CO,Z[ep)KaHI/IC yqe6Horo npeaMeTa XuMnu CHOCO6CTBy€T IlaﬂbHeﬁI.HeMy (I)OpMI/IpOBaHI/IIO HUKT-xoMOeTeHTHOCTH 06yqa101111/1xc51 1 OCBOCHHUIO
CTpaTel“I/Iﬁ CMBICJIOBOI'O UYTCHUA U pa6OTBI C TCKCTOM, (bOpMI/IpOBaHI/IIO CCTCCTBCHHO-Hay‘{HOﬁ T'paMOTHOCTH.



B kanenpapHO-TeMaTH4ecKoe IUIAHMPOBAHMWE BKJIIOYEHA CUCTEMA Y4U€Ta M KOHTpPOJS IJIAaHUPYEMbIX (METalpeIMETHBIX U IPEAMETHBIX)
pe3ynbTatoB. OCHOBHBIMH (hOpMaMH KOHTPOJIS SIBJISIIOTCS: TECTBI, CAMOCTOSITENIbHBIC, MPOBEPOUHBIE PAOOTHI, (YPOHTAIBHBINH OMPOC, MPAKTUYECKUE
paboTsl. [IpoMexxyTodHas aTTecTanus no NpeaMeTy IpoBOAUTCS B (JopMe HTOrOBOTO KOHTPOJIBHOTO TECTA.

HJIaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA U COACPKAHUEC yqeﬁﬂoro npeamMera «XXuMus» B 8 KJ1acce

.JII/I'lHOCTHbIe, METANPECAMETHBLIC H IIPEAMETHBIC PE3YJIbTATbI

JInuHoOCTHBIE:

® O0CO3HaBaTb EJMHCTBO M IEJIOCTHOCTb OKPYXKAIOIIEr0 MHpA, BOBMOXKHOCTH €ro II03HABAEMOCTH M OOBSCHHUMOCTH HAa OCHOBE
JOCTH>KEHUM HAYKH;

® [IOCTENEHHO BhICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MUPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTh U TOTOBHOCTH K CAaMOOOPa30BaHUIO, B TOM YHCIIE
U B paMKaX CaMOCTOSITEJIbHOM AeATeIbHOCTU BHE IIKOJIbI;
® OLIEHUBATh )KU3HEHHBIE CUTYAI[UH C TOUKHU 3pEHUS O€30MacCHOTO 00pa3a KU3HU U COXPaHEHUSI 370POBbS;
®  OLEHUBATh SKOJIOTMYECKHUI PUCK B3aMMOOTHOIIEHHUH UeIoBeKa U IPUPOIbI.
e (opmMupoBaThH SKOJOTUYECKOE MBIIUICHUE: YMEHNE OLICHUBATH CBOIO JIEATEIbHOCTh M MOCTYIKU APYTUX JIFOJEH C TOUKH 3pEHUsI COXpaHEHUs
OKpY’Kalolllel Cpe/ibl - TapaHTa KU3HU U OJIaronoJryyus el Ha 3emiie.
MertanpeaMeTHble pe3yJIbTaThl:

Pezynamuenvie YY/I.

CamocrosiTeTbHO 0OHApYKUBaTh M (GOpMyIHpPOBATh MPOOIEMY B KIIACCHOW M MHAWBUIYAILHOW y4eOHOH NEeITEIILHOCTH.

* BeiiBUTaTh BEpCcUU pEICHUs TPOOJIEMbI, 0CO3HABATh KOHEYHBIN Pe3yJbTaT, BEIOMPATh U3 IPEJIOKEHHBIX H UCKAaTh CAMOCTOSITEIIBHO CPENICTBA
JOCTHOKEHHUS TICITH.

* CocTaBiisATh (MHAWBUAYAIBHO WIH B TPYIINE) TUIAH PEIICHHS IPOOIeMbI (BBITOJHEHHS IIPOCKTA).

* [TonGupath K Kax a0 mpodieme (3a71a4ue) aJeKBaTHYIO €l TEOPETHIECKYIO MO/IEIb.

* PaGoTas 1o npemiokeHHOMY U CaMOCTOSITEIIFHO COCTABIICHHOMY IIJIaHY, UCIIOJIb30BaTh HAPSAY C OCHOBHBIMHU U JIOTIOJIHUTEIILHBIC CPEIICTBA
(cripaBOYHAs JIMTEPATYpPa, CIOXKHBIE TPUOOPHI, KOMIIBIOTED).

* PaGoTaTh 0 CaMOCTOSATEIILHO COCTABJICHHOMY IUIAHY, CBEPSSCH C HUM U IIEIBIO ICSITEILHOCTH, HCIIPABIISAs OIIMOKH, UCIIOJIb3Ysl CAMOCTOSATEIILHO
noaoOpaHHbIe cpeacTBa (B TOM uncie u MaTepHer).

* CBOOO/THO TI0JIb30BATHCS BEIPAOOTAHHBIMH KPUTEPHSIMHU OLIEHKH M CAMOOIICHKH, HCXOIS U3 1SJTH M MIMEIOIIMXCSI KPUTEPUEB, pa3jindasi pe3yibTaT 1
CrocoObl JEUCTBUIM.

* B xo/1e mpencraBiieHus MpoeKTa JaBaTh OIEHKY €r0 Pe3ylIbTaTaM.

* CaMOCTOSITENILHO OCO3HABATh IIPUUMHBI CBOETO YCIIeXa MIIM HEeyCIleXa U HaXOUTh CIIOCOOBI BBIXO/Ia U3 CUTYalluH HEyCIexa.

* JlaBaTh OlLIEHKY CBOMM JIMYHOCTHBIM Ka4eCcTBaM U YepTaM XapakTepa («KaKoB si»), OTPEAEIsATh HaMpPaBICHHs CBOETO Pa3BUTHS («KAKUM s XOUY
CTaThy, «4TO MHE JIJISl ITOTO HAJIO CHIETAThY).

Ilo3nasamenwvuvie YY/I:




*  aHANU3UPOBATh, CPABHUBATH, KJIacCU(UIMPOBATh U 00001IaTh (DAaKTHI U SBJICHUS, @ TAKXKE BBISBIATH IPUYMHBI U CIEICTBHS MIPOCTHIX
SIBIICHUM;

* OCYILIECTBIISITh CpPaBHEHHE, KIACCU(UKAIMIO, CaMOCTOSTEIBHO BHIOMpAsi OCHOBAHUS U KPUTEPUH JJISl YKA3aHHBIX JIOTHYECKUX ONepalnii;

*  CTPOMUTH JIOTMUECKOE PACCYKICHUE, BKIIOYAIOIIEE YCTAHOBJICHUE IPUYMHHO-CIIECTBEHHBIX CBS3EH;

*  CO3J1aBaTh CXEMATHUECKHUE MOJIENH C BBIJICJICHUEM CYIIECTBEHHbIX XapaKTEPUCTUK 00BEKTA;

*  COCTaBJISITh TE3UCHI, Pa3INYHbIE BUbI TNIAHOB(IPOCTHIX, CIIOKHBIXU T.I1.);

* mpeoOpa3oBbBaTh MH(YOPMANMIO W3 OJHOTO BUAA B APYroi(TaONHIly B TEKCT U Ip.);

*  yYMETb ONpPEAEATh BO3MOKHbIE HCTOUHUKN HEOOXOAUMBIX CBEACHUN, IPOU3BOJUTH MOUCK HH(POPMALIUY, aHAIM3UPOBATh U OLIEHUBATH €€
JOCTOBEPHOCTb.

Kommynukamuenwvie YY/I:

*  cOOJIOIaeT HOPMBI ITyOJMIHOM PEUX U PETJIAMEHT B MOHOJIOTE M JTUCKYCCHUH;

* TMOJB3yeTCS aJICKBATHBIMH PEYCBBIMU KIUIIE B MOHOJIOTE (ITyOJMYHOM BBICTYIICHHH ), THAIOTE, TUCKYCCHH,

* dopmynHupyeT COOCTBEHHOE MHEHHE U TIO3UIINIO, APTYMEHTHUPYET HX;

*  KOOPJWHHUPYET CBOIO IMO3UITUIO C TIO3HIIMSIMHE TTApPTHEPOB B COTPYTHUYECTBE MTPH BHIPAOOTKE OOIIET0;

*  YCTaHABIIMBAeT W CPAaBHUBAET pPa3HbIC TOUKU 3PSHHUSI, MPEKJIEC YeM IMPUHUMAThL PEIICHHS U JeaTh BHIOOD;

*  CIIOPHT W OTCTaMBAET CBOIO MO3UITUIO HE BPAXJICOHBIM IS OTIIIOHEHTOB 00pa3oM;

* OCYIIECTBIISICT B3aUMHBIH KOHTPOJb W OKa3bIBaCT B COTPYAHUYECTBE HEOOXOIMMYIO B3aUMOIIOMOIIIb;

* OPraHM30BBIBACT W TUTAHUPYET y4eOHOE COTPYIHUYECTBO C yYUTEIEM U CBEPCTHHKAMHU;

*  OompenensaTh 1eu U QYHKIIMH YIaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBHUS; INTAHUPOBATh 00IIHe CITIOCOOBI pabOTHI;

* yMeeT paboTaTh B TpyNIe — YyCTaHaBIMBAeT paboure OTHOIECHUS, 3H(HEKTUBHO COTPYIAHHYACT U CITOCOOCTBYET MPOYKTUBHOM
KOOTIepAIlNU; HHTETPUPYETCS B TPYIIITY CBEPCTHUKOB M CTPOUT MPOIYKTHBHOE B3aUMO/ICHCTBHE CO CBEPCTHUKAMUUB3POCIIBIMH;

*  YYUTHIBaTh pa3Hble MHEHHS M HHTEPEChl U O0OOCHOBBIBATH COOCTBEHHYIO MO3UIIUIO.

Conepxxanue yueOHOro npeamera

HOMCp W Ha3BaHUC pasaciia IporpaMmel, K-BO HnaHpreMLIe MNPEAMCTHBIC PE3YJIbTAThI




4acCoB, COJACpKaHUC pa3aciia

BBIITYCKHUK HAYUUTCA:

BBIITYCKHUK ITOJIYYHUT BO3MOKHOCTb HAYYHUTHCS

BBenenue — 4 yaca:

XuMusl — HayKa O BEIECTBAX, UX CBOMCTBAX U
npepamieHusx. [loHATHE O  XMMHUYECKOM
aneMeHTe U (opMax ero CyllecTBOBAHHUSA:
CBOOOJHBIX AaTOMax, TPOCTBIX M  CIOXHBIX
BemectBax. [lpeBpamienus BemiecTB. OTimymne
XUMHMUYECKUX PEaKIUil OT (PU3HUECKUX SBICHUIL.
Ponp xumMum B xu3HU denmoBeka. Xemodwius u
xemodobusi. Kparkue cBeneHus W3 HCTOPUH
BO3HMKHOBEHHS M pa3Butus xumuu. Ilepuon
anxumun. Ilonstne o ¢urocopckoM KamHe.
Xumus B XVI B. Pazsutue xumuu Ha Pycu. Ponb

OTEUECTBEHHBIX  YUEHBIX B  CTAHOBJICHHUH
XUMHYECKOM Hayku — paborei M. B.
JlomonocoBa, A. M. byrneposa, . W

Meunneneesa. XUMHYECKAasd CHMBOJIMKA. 3HAKU
XMUMHUYECKUX DJIEMEHTOB M IMPOUCXOXKACHUE HUX
Ha3BaHUU. Xumudeckue ¢Gopmynbl. MHIEKCH U
ko3 durmentel. OTHOCHUTENIBHBIC aTOMHas |
MoJIeKyisipHasi Maccel. Pacuer maccoBoit ponm
XMUMHYECKOTO 3JIeMEHTa MO (opMmyse BelecTBa.
[lepuoanueckas cucrema XUMHYECKHUX
anementoB [[. M. MeHneneeBa, ee CTpyKTypa:

Maible W OOJbIIME TMEPHOMABI, TPYIIBl H
MOATPYIIIBI (rmaBHas u no6ovHas).
[lepuonnyeckass cucTeMa Kak CIPaBOYHOE
nocobue  JUIs  TOJyYeHHs]  CBEICHUH O

XUMHYECKUX dJIeMeHTaxX. PacuerHble 3amauu. 1.
Haxoxnenne OTHOCUTENBHON MOJEKYISPHOM
Macchl BEI[ECTBA M0 €ro XMMHUYECKOH (dopmyIe.
2. BrlunciaeHne MaccoBOM HOIM XUMHUUYECKOTO
AIIEMEHTA B BEIIECTBE MO ero Gopmyrie

- XapaKTCPU30BaTh BCIICCTBA I10 COCTaBy, CTPOCHUIO U
CBOﬁCTBaM, YCTaHAaBJIMBATh MPUYUHHO-CJICACTBCHHBIC
CBsA3U MCKAY JaHHBIMU XapaKTCPHUCTUKaAMH BCUICCTBA,

- PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MMOHATHI
«aToM», «MOJIEKYJIa», «KXUMUYECKUN FIIEMEHT,
«IPOCTOE BEIMIECTBOY, «CI0KHOE BEIIECTBOY,
«BAJICHTHOCTHY, UCTIOJB3Ys 3HAKOBYIO CUCTEMY
XHUMUH;

- OIMCBIBATh U XapaKTEepPU30BaTh TAOINYHYIO GOpMY
MIEPUOANYECKON CHCTEMBI XUMUYECKUX JIEMEHTOB;

- packpeIBaTb  CMBICI
. 1. MenneneeBa

MEPHOIMIECKOTO  3aKOHa

- 00BEKTHUBHO OLIEHUBATh HH(POPMALIUIO O
BCIHICCTBAX U XUMHUUYCCKUX MPOLICCCAX, KPUTUICCKHU
OTHOCHTKCS K TICEBJJOHAYYHOH MH(OpMAIH,
HE0O0POCOBECTHOM peKiiaMe, Kacaromiecs
HCII0JIb30BaHHUA pa3JINYHbIX BEIICCTB.

- 0CO3HaBaTh 3HAYCHHE TEOPETUUECKUX 3HAHUN
JUTSI IPAKTUYIECKOM JEATEIHHOCTH YEIOBEKa;

- OIIMCBIBATb U3YUCHHBIC 00BEKTHI KaK CHUCTEMBI,
MPUMCEHAA JIOTUKY CUCTEMHOTO aHAJIMN3a,




Pa3gen: AToMbl XHMHYECKHX 3JIEMEHTOB — 9
YacoB.

ATOMBI KaK (hopMa CYIIECTBOBAHHS XUMHUSCKUX
aneMeHTOB. OCHOBHBIE CBEICHUS O CTPOCHUU
aToMOB. JloKa3aTeNbCTBA CIOKHOCTH CTPOCHUS
atoMmoB. OnbiTel Pe3epdopna. [lnanerapuas
MO/IeNTb cTpoeHus atoMa. COCTaB aTOMHBIX SITIEP:
MPOTOHBI M HEUTPOHBI. OTHOCUTEIBLHAS AaTOMHAS
Macca. B3auMocBsI3b MOHATHH « IPOTOH », «
HEUTPOH », « OTHOCUTEJIbHASI aTOMHAsI Maccay.
N3menenue yucia npoToHOB B SJIpe aTOMa —
00pazoBaHNE HOBBIX XUMUUYECKHUX DJIEMEHTOB.
HN3MeHenune yncna HEUTPOHOB B SIAPE aTOMa —
obOpazoBanue n30TonoB. COBpeMEHHOE
OTIpeieTICHUE MMOHATUS «XUMUYCCKUN DTIEMEHT.
N3oTomb! Kak pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHUUYECKOTO 3JIeMeHTa. DJIeKTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK AaTOMOB XUMHYECKHX
sneMeHTOB Ne 1—20 neproinuecKkoi CUCTEMBI
. . Menneneena. [lonsatre o 3aBepIIEHHOM U
HE3aBEPILICHHOM AJIEKTPOHHOM

cioe (sHepreTudeckoM ypoBHe). [lepronnueckas
CHCTEMa XMMHUYECKHX djieMeHToB JI. 1.
MenpeneeBa U CTpOCHHE aTOMOB: (PU3UYECKUI
CMBICJI TTIOPSIIKOBOTO HOMEpPA AJIEMEHTa, HOMEpa
rpynmsl, HoMepa nepuoja. i3menenue uucia
3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YPOBHE
aToMa XMMHYECKOTO 3JIEMEHTa — 00pa30oBaHUe
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX HOHOB.
Wownsl, 06pazoBaHHBIE aTOMaMH METAIIJIOB

1 HeMeTayIoB. [[puunHbl U3MEHEeHus
METAJUTMYECKUX M HEMETAIINUYECKHUX CBOIICTB B
nepuojax u rpynmnax. O6pasoBanue OMHAPHBIX
coenunenuii. [Toustre 00 nOHHOI cBsI3U. CXEMBI

- pas3jindyaTb BUAbL XUMHUYECKON CBSI3H: HOHHYIO,
KOBAJICHTHYTO IMOJISIPHYIO, KOBAJICHTHYIO HCIIOJISIPHYTIO
1 MCTAJINIMYCCKYIO,

- n300pakaTh JIEKTPOHHO-UOHHBIE (HOPMYITBI
BCIICCTB, O6pa3OBaHHI>IX XUMHNYECCKHUMMU CBA3SIMHU
Pa3sHOTO BUIA;

- BBISIBJIISITH 3aBUCUMOCTE CBOMCTB BCIIECTB OT
CTPOCHHA UX KPUCTATNITMICCKUX pGHIéTOKZ HOHHBbIX,

ATOMHBIX, MOJICKYJIAPHBIX, MCTAJUIMYCCKUX

- OOBSICHSATH CYTb XUMHWYCCKHX MMPOUCCCOB U UX
NPUHOUIIMAJIBHOC OTIINYUE OT q)HBH‘IeCKI/IX;

- COCTaBJIATH (DOPMYJIIBI BEMIECTB 110 MX Ha3BAHUSM;

- OIpEACTIATE BAJICHTHOCTD U CTCIICHDb OKHMCIICHUA
9JICMCHTOB B B€IICCTBAX,

- IIPUBOJIUTH NIPUMEPBI PEAKIIUH,

IIOATBEPIK TAIOIINX CYIECTBOBAHUE B3aUMOCBS3U
MEXKly OCHOBHBIMU KJIACCaMU HEOPraHUYECKUX
BEILIECTB;

- HpUMCHSATH 3HAHHUA O 3aKOHOMCPHOCTAX
HCpI/IOIlquCKOfI CHUCTCMbI XUMHUYCCKUX 3JICMCHTOB
JUIA OOBSICHECHHSA U OpCABUACHUA CBOMCTB
KOHKPETHBIX BCUICCTB;

- pa3BUBaTh MHPOPMAIIMOHHYIO KOMIIETEHTHOCTh
MOCPEJICTBOM YIIIyOJIeHUS! 3HaHUN 00 UCTOPHUU
CTAHOBJICHUSI XMMUYECKON HayKH, €€ OCHOBHBIX
MOHATUH, IEPUOJNIECKOTO 3aKOHA KaK OJTHOTO U3
BAKHEWIIINX 3aKOHOB IPUPO/IBI, & TAKXKE O
COBPEMEHHBIX JOCTH)KCHUAX HAYKA W TEXHUKH.




00pa3oBaHUsI HOHHOW CBSI3H.

B3aumMoeiicTBre aTOMOB XUMUYECKUX JJIEMEH-
TOB-HEMETAIJIOB MEXIY cO00i — 0OpazoBaHue
JIBYX aTOMHBIX MOJIEKYJI IPOCTBIX BELIECTB.
KoBanenTHas HenossipHas XUMUYECKast CBA3b.
DNEKTPOHHBIE U CTPYKTYPHbIE (POPMYIIBI.
B3aumoneiicTBue aToMOB XUMHUYECKUX
3JIEMEHTOB-HEMETAIIIOB MEXKy COO0M —
oOpa3oBaHue OMHAPHBIX COETUHEHUI
HEMETaJUIOB.

DnexTpooTpuLaTenbHOCTb. [loHsATHE O
KOBAJICHTHOM MOJISIPHOM CBsI3U. B3aumopeiicteue
aTOMOB XMMHMUYECKHX 3JIEMEHTOB-METaJIOB
MEXTy c000i1 — 00pa30BaHNE METATTTUIECKUX
KpucTtayyioB. [IoHATHE 0 METAIITMYECKOH CBS3U.

Paszgen: IlpocThie BemecTBa — 6 4acoB.
[TonoxeHne MeTasIoB 1 HEMETAJLJIOB B
MEePUOTUYECKON CUCTEME XUMHUYECKUX
anemenToB JI. . MenaeneeBa. Baxkaerlmme
MIPOCTHIE BELIECTBA — METAJUIBI: JKEJe30,
ATIOMUHUN, KJIBIIUWA, MarHUM, HATPUH, KaJTUH.
O6mue dpuznyeckue CBOMCTBa METAILIOB.
Bakueiimire npocTelie BelecTBa — HEMETaJLIbI,
oOpa3oBaHHbIE aTOMaMU KHUCIIOPO/1a, BOJOPO/Ia,
a3oTa, cepsl, pocdopa, yrinepoaa. CriocoOHOCTH
aTOMOB XHUMUYECKUX JIEMEHTOB K 00pa30BaHHIO
HECKOJIBKUX MPOCTBIX BEUIECTB — AJIOTPOIIHSL.
ANOTpOIHBIE MOAU(DUKAIINH KUCIOPOAA,
docdopa u onoBa. Meramnnueckue u
HEMETAJUTMYECKUE CBOMCTBA MPOCTHIX BEIIECTB.
OTHOCUTENBHOCTD JIEJICHUS TPOCTHIX BEILIECTB
Ha MeTaJlJIbl U HeMmeTasuibl. [locTossHHas
ABoranpo. KonuyectBo BemectBa. Mosb.
MogsipHast Macca. MoJisipHbIif 00beM

- OIpeNeNATh MPUHAATIC)KHOCTh HEOPraHUYECKUX
BEILECTB K OJJHOMY U3 U3yYEHHBIX KJIACCOB/TPYIII:
METaJIJIbl U HEMETAJUIbI, OKCU/Ibl, OCHOBAHUS,
KUCJIOTBI, COJIU;

- COCTaBJIATH (bOpMYJ'IBI BCIIECTB I10 UX Ha3BaHUAM,
- OIIpCACIIATDb BAJICHTHOCTD U CTCIICHDb OKUCIICHUA
3JICMCHTOB B BCIICCTBAX,

- COCTaBJIATH Q)OpMYHLI HCOPraHU4CCKUX COG,I[I/IHGHI/Iﬁ
I10 BAJICHTHOCTSAM H CTCIICHAM OKHCIICHHA 3JICMCHTOB,
a TaKKe 3apsaaM MOHOB, YKa3aHHbIM B Ta6nnue
pacTBOPUMOCTHU KUCIIOT, OCHOBaHUM U COJ'IGI:I;

- Ha3bIBaTh O6H_II/IC XUMHNUYCCKHE CBOﬁCTBa,
XAPAKTCPHBIC IJI TPYIIIT OKCHIOB: KUCJIIOTHBIX,

OCHOBHBIX, aM(OTEPHBIX;

- Ha3bIBAaTh 061u14e XUMHUYCCKHUEC CBOﬁCTBa,

- IPUMEHSTh 3HAHUSI O 3aKOHOMEPHOCTSIX
MEePUONUECKON CUCTEMBI XUMHUYECKUX DJIEMEHTOB
JUIs1 OOBSICHEHHS | TIPEJBUJICHUS CBOWCTB
KOHKPETHBIX BEIICCTB;

- IPUBOJAUTD IPUMEPHI PEAKIUH,
MOATBEPXKIAIOLIUX CYIIIECTBOBAHHUE B3aUMOCBSI3U
MEX/1y OCHOBHBIMH KJIACCAMH HEOPraHUYEeCKUX
BEIIIECTB;

- HIPpOTHO3UPOBATH XUMHNYCCKHUC CBOMCTBA BEMIESCTB
Ha OCHOBC UX COCTaBa U CTPOCHMU;




ra3oo0pa3HbIxX BeniecTB. KpaTHbie e TMHUIIbI
KOJIMYECTBA BELIECTBA — MUJUIUMOJIb U
KUJIOMOJIb, MUJUITUMOJISIPHAS U KUJIOMOJIIpHAs
Macchl BEIECTBA, MUJUIMMOJISIPHBIN U
KUJIOMOJISIPHBIN 00bEeMBI ra3000pa3HbIX
BelecTB. PacyeTsl ¢ Mcnonb30BaHUEM OHATUI
«KOJIMYECTBO BEIIECTBA», «MOJIAPHAsI Maccay,
«MOJISIPHBIN 00BEM Ta30B», «ITOCTOSIHHAS
ABoranpoy. Pacuernbie 3anaun. 1. Beruncnenue
MOJISIPHOM Macchl BELIECTB 110 XUMUYECKUM
dbopmymnam. 2. PacdeTsl ¢ HCTIOIBL30BaHUEM
MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJISIpHAs
Maccay, «MOJISIPHBII 00bEeM ra3oB », «
MOCTOSIHHAsE ABOTaJIpo ».

XapaKTEepHbIE JJIs KaXKJ0TO U3 KJIACCOB
HEOPraHWYECKUX BEIIECTB: KHCIOT, OCHOBAaHUMN,
COJICH;

- IPUBOJUTH IIPUMEPBI PEAKIINH, IO ATBEPKIAIOLINX
XUMHYECKHUE CBOUCTBA HCOPTaHNYCCKUX BCUICCTB:
OKCHIO0B, KHCJIOT, OCHOBAaHHMI M COJICH;

Paznen: CoequHeHHusI XUMHYECKHUX 3JIEMEHTOB
— 12 gacos.

Crenenp oxucienus. OmnpeneneHue CTENeHU
OKHCJICHUS 3JIEMEHTOB TI0 XUMHUYECKOU (hopmyIie
coemuaeHus. CoctaBienue (Gopmyn OWHAPHBIX
COEeIMHEHMH, OOIMH CcHoco0 HX Ha3LIBAHUS.
bunapHble COEIMHEHUS: OKCHIBI, XJIOPHIBI,
cyneuapl m nap. CocraBieHwe ux QGOPMYIL.
[IpeacraBuTeny OKCHAOB: BOJIA, YTJICKHCIIBIN Ta3
W HeramieHas u3BecThb. [IpeacTaBuTeny JeTydnx
BOJIOPOJHBIX COCIMHEHHUH: XJIOPOBOJOPOI |
amMMmuak. OCHOBaHHSA, UX COCTaB U Ha3BaHUS.
PactBopumocTs ocHoBanuii B Bojae. TaGmuia
PacTBOPUMOCTH THIAPOKCHJIOB W COJIeH B BOJIC.
[IpencraBuTtenu menoden: TUAPOKCUABI HATPUS,
Kanugd U Kanblusa. [loHATHE O KayecTBEHHBIX
peaknusix. Wuaukatopel. M3mMeHeHue oxpacku
WHJMKATOpPOB B ILIEJIOYHOM cpene. Kucnorel, nx
cocTaB W HaszBaHus. Knaccudukamusi KHUCIOT.
[IpencraBuTenu KUCIOT: CEpHAas, COJISIHAsS W
a3oTHas. V3MeHeHue OKpacKH HWHIANKATOPOB B
KUCIOTHOM cpene. Collm  Kak MPOU3BOJIHBIC

- HAa3bIBATh HpI/I3HaKI/I 58 yCJ'IOBI/ISI HpOTeKaHI/IS[
XUMHUUYECKUX PEaKIIHil;

- YCTaHABJIMBATh MPUHAIICKHOCTh XUMUIECKON
peakIuy K ONpeaeIEHHOMY THUITY T10 OJTHOMY U3
KI1acCH(PUKAIIMOHHBIX IPU3HAKOB!

1) no uuciy ¥ coOCTaBy HCXOIHBIX BEIIECTB U
HPOJIYKTOB PEaKIUH (pPeaKuu COeTMHEHUS,
paslioKeHUs, 3aMEIEHUS 1 0OMEHA);

2) 10 BBICIICHUIO HJIH TIOTJIONICHUO TEIUIOTHI
(peakuuu SK30TEPMUYECKHIE U SHIOTEPMHUUECKHE);

3) 10 M3MEHEHHIO CTETICHEI OKUCICHHIS XUMUYECKUX
AIIEMEHTOB (PeaKIUu OKUCIUTEIBHO-
BOCCTaHOBHTEIIBHBIC);

4) 1o 0OpaTUMOCTH TIporiecca (peakiuyu 00paTUMbIC 1
HeoOpaTuMmebIe);

- IPOTHO3UPOBATh PE3yJIbTaThl BO3ACHCTBUSA
pazIUYHBIX (PaKTOPOB HA UBMEHEHHE CKOPOCTH
XUMHYECKON peaKInu;

- IPOTHO3UPOBAThH PE3YIbTATHI BO3JACHCTBUS
pa3INYHbIX (PAKTOPOB HA CMEIICHHE XUMUYECKOTO
paBHOBeCHSI.

- IPOTHO3UPOBATh XUMHNYCCKHUEC CBOMCTBaA BCUICCTB
Ha OCHOBC UX COCTaBa U CTPOCHUA,




KHCJIOT M OCHOBaHMil. VMIX cocraB u Ha3BaHus.
PactBopumocts coiseli B Boze. IlpeacraBurenu
CoJIei: XJopua Harpus, kKapOboHaT u Qocdar

Kanplusl. AMoOpdHBIE H  KPUCTALUTUYECCKHE
BCILIECTBA. MexmoneKyIspHbIe
B3aUMOIEUCTBUSL. Tuner KPUCTAIUTAYECKUX

peIHeTOKI HWOHHasi1, aToOMHasd, MOHeKy.H?IpHaﬂ 158
METaJIJINYecKas. 3aBUCUMOCTh CBOMCTB BEILICCTB
OT THUIIOB KpI/ICTaJ'[J'II/I‘-IGCKI/IX peHICTOK. BGHIGCTBa
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHS.
3aKOH IIOCTOSHCTBA COCTaBa IS BEIIECTB
MOJIEKYJIIPHOTO CTpoeHMs. YnCThie BelecTBa U
cmecu. llpumepsl  KMAKUX, TBEpABIX H
razoobpazHpix  cMeceil. CBOWCTBAa  YHMCTHIX
BEIIeCTB M cMeceil. X cocraB. MaccoBas u
00beMHas JOJIM KOMIIOHEHTa CMeCH. Pacuersl,
CBSI3aHHBIE C HCIIOJB30BAHUEM ITOHATHS ((JIOJID».

Paznen: H3meHeHus,
BelecreamMu — 11 yacos.
IloHsaTHE SIBIICHMI KaK H3MEHECHUH,
MPOUCXOASAIIUX C BEIIECTBAMHU.

SlBnenus, cBsI3aHHBIE C N3MECHECHHEM
KPUCTAJUIMYECKOTO CTPOCHHMS BEIIECTBA MTPU
MTOCTOSTHHOM €T0 COCTaBe, (PU3UICCKUE SIBJICHUSI.
®Ou3nYeCKUe IBJICHHS B XUMUH: JUCTHILISAIINS,
KpUCTaJUIM3allMs, BbITApMBAHKE U BO3TOHKA
BEIIECTB, LIECHTPU(PYTUPOBAHUE.

SlBneHus, cBsI3aHHBIE C U3MCHECHHUEM COCTaBa
BEILIECTBA, - XUMUYECKUE peakuuu. [Ipu3Haku u
YCIIOBHS IPOTEKAHUS XUMHUECKUX PEAKLIUM.
[TonsiTHe 00 9K30- ¥ YHIOTEPMUIECKHUX
peakuusix. Peakiium ropeHus Kak 4aCTHBIN
CIIy4ail 3K30TepMUYECKUX PEaAKIUH,
MPOTEKAIOIIUX C BbIICJICHUEM CBETA.

3aKOH COXpaHEHHUsI MAcChl BELIECTB.
XUMHUYECKUE YpaBHEHHUsI. 3HAUEHUE UHIEKCOB U

nmpoucxoasimue C

- Ha3bIBaTh MPU3HAKU U YCIOBUSI TPOTCKAHUS
XUMHUUYECKUX PEaKIIHil;

- YCTaHABJIMBATh MPUHAIICKHOCTh XUMUIECKON
peakuy K ONpeaeaéHHOMY THUITY 110 OJTHOMY U3
KI1acCH(UKAIIMOHHBIX IPU3HAKOB!

1) no uuciy M coCTaBy HCXO/IHBIX BEIIECTB U
IPOJIyKTOB PEaKUUH (peaKkuu COeTUHEHUS,
pa3NoXKeHus, 3aMeNIeHNs] 1 00MeHa);

2) 110 BBIJCICHHIO HJIH TIOTJIOMICHUIO TEIIOTHI
(peakuuu SK30TEPMUYECKHIE U SHIOTEPMHUUECKHE);

3) 10 M3MEHEHHIO CTETICHE OKUCICHHS XUMUYECKUX
3JIEMEHTOB (peaKkIui OKUCIUTEIBbHO-
BOCCTaHOBHTEIIHBIE);

4) o 0OpaTUMOCTH TIpoliecca (peaKku 0OpaTHMbIC U
HeoOpaTumbIe);

- COCTABJIATh YpAaBHCHHA BHCKTPOHHTHQCCKOIZ
JUCColanun KMUCJIOT, I.I.IC.HO‘-ICfI, COHGI\/'I; IIOJIHBIC U

- IPUBOAUTD MIPUMEPHI peaKni,
MOATBEPKIAIOLTUX CYIIECTBOBAHNUE B3aUMOCBSI3U
MEX/1y OCHOBHBIMH KJIACCAMH HEOPraHM4YEeCKUX
BEIIIECTB;

- IPOTHO3UPOBATh PE3YIbTAThI BOSHeﬁCTBHH
Pa3INIHBbIX (baKTOPOB Ha UBMCHCHUEC CKOPOCTHU
XUMHUYECKOH pE€aKuuu;

- HPOTHO3UPOBATL PE3YyJIbTAThI BO3JIeHiCTBUS
Pa3INIHbIX (1)3.KTOpOB Ha CMCIICHUEC XUMHUYCCKOT'O
paBHOBECHH.

- HPpOTHO3UPOBATb XUMHNYCCKHUC CBOMCTBA BEMISCTB
Ha OCHOBC UX COCTaBa U CTPOCHMU;

- IPpOrHO3UPOBATH CIIOCOOHOCTH BCIICCTBA
MMPOABJIATH OKUCIUTCIIBHBIC NI
BOCCTAHOBUTEJIbHEIE CBOMCTBA C y‘IéTOM CTEeIeHeH




koa(purmenToB. CocraBieHUE ypaBHEHUI
XUMHUYECKUX PEAKLIUM.

Pacuertsl o xumnyeckum ypaBHeHusIM. Pemenue
3a71a4 Ha HaXOK/ICHUE KOJMYeCTBa BEIIECTBA,
MacChl WM 00beMa IPOIyKTa peaKIuu Mo
KOJIMYECTBY BEIIECTBA, MACCE WK 00bEMY
HCXOIHOTO BemecTBa. PacueTsi ¢
HCIIOJB30BAHUEM ITOHATHS «I0JID», KOTAa
HCXOJIHOE BEIECTBO JAHO B BUJIE PACTBOpPA C
3aIaHHOW MAaCcCOBOM J0JIEH PACTBOPEHHOIO
BEILIECTBA WM COACPKUT ONMPEIEICHHYIO JI0TIO
MIPUMECEM.

Peaknuu pasnoxenus. [lonarue o ckopoctu
XUMHUYECKUX peakiuil. Karanuzatopsl.
DepMeHTHI.

Peaknuu coeqnuenunsa. Katanutnueckue u
HeKaTaIuTUIeCKue peakiuu. OOpaTumele u
HEOOpaTUMBIE PEAKITUU.

Peakuuu 3amenienus. DNEKTPOXUMHUYECKUN PsIT
HanpsH>KEHU METAIIJIOB, €10 UCIIOJIb30BaHUE IS
MPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS
peaKkuuii MeX Iy MeTaJJIaMU U pacTBOpaMu
KUCIIOT. Peakiiuy BEITECHEHUS OJIHUX METAILJIOB
W3 PacTBOPOB UX COJIEH APYTMMHU METaJJIaMHU.
Peakun oomena. Peakiiuu HeldTpanu3aiuy.
VYcnoBus MpoTeKaHUs peakiuii oOMeHa B
pacTtBopax 10 KoHUA. Tkl XUMHUYECKUX
peaxiuii (1o IpU3HAKY «YUCIIO U COCTaB
MCXOJHBIX BEILIECTB U MPOAYKTOB peaKIUu») Ha
MpUMEpPE CBOMCTB BOJIbI. Peakiius pa3ioxxeHus -
ANEKTPOJIN3 BOJbl. Peakuuu coequHeHus -
B3aMMOJICMCTBHE BOJBI C OKCHUIAMU METAJIJIOB U
HeMeTaluIoB. [IoHATHE «TUAPOKCUIBIY.
Peakium 3ameleHus - B3auMOACHCTBHE BOJBI C
IIEIIOYHBIMU U IIEIOYHO3EMEILHBIMU
METaJUIaMU.

Peakuuu o6MeHa (Ha mpumepe THAPOIN3a
cynbpuIa ATFOMUHUS U KapOUaa KaIbIIHs).

COKpaIlEHHbIE HOHHBIE YPaBHEHUS PEaKLIMi 0OMeHa;
YPaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuit;

- IPOTHO3MPOBATh MPOAYKThI XUMHYCCKUX PEAKIIUIT
110 (popMysIaM/Ha3BaHHUSM MCXOHBIX BEIICCTB;
OTIPEIETISTh UCXOIHBIC BEIIECTBA 10
(hopmynaM/Ha3BaHUSAM MPOTYKTOB PEAKIINH;

- COCTaBJISITh ypaBHEHUS PEAKIINi1, COOTBETCTBYIOLIUX
MOCIIEI0BATEIbHOCTH («UEMOYKE)») PEBPAIIEHUI
HEOPraHMYECKUX BEIIECTB Pa3IMUHbIX KJIacCoB;

OKHMCJICHHA 3JICMCHTOB, BXOJAIIINMX B €TI0 COCTaB,




Paznen: IpakTukymNel. IIpocreiimue
onepanuM ¢ BemecTBOM — 5 4acoB.

1. [IpaBuiia TeXHUKU OE30MACHOCTH MpU padoTe
B XUMHU4ecKOM kabunete. [IpuemMsr oOparienus ¢
71a00paTopHBIM 000PYTOBAaHUEM U
HarpeBarelbHbIMU pubopamu. 2.I1pusHaku
XUMHUECKUX peakuuid. 3. [Ipurotosnenue
pacTBopa caxapa U onpeesIeHue MacCOBOM JOIU
ero B pactBope.4. Habmronenne 3a ropsmieit
CBEeYOM.5. AHAIIN3 MOYBEI U BOBI.

- BBISIBJIATH B IPOLUECCCC SKCIICPUMCHTA IPU3HAKU,
CBHUACTCIIbCTBYIOIINUEC O MIPOTCKAHUN XUMHYECKOH

peaKium;

- IIPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MaCCOBOM
JIOJIEN PaCTBOPEHHOTO BEUIECTBA;

-IIPOBOJIUTH nabopaTopHbIE OTIBITHI,
MOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPraHUYECKHX BEIIECTB;

- 0OCO3HaBaThb 3HAYCHUEC TCOPECTUICCKUX 3HAHHHI
JJIs HpaKTHqGCKOﬁ JACATCIIBHOCTH YCJIOBCKA,

- OIIMCBIBATb U3YYCHHBIC 00BEKTHI KaK CHUCTEMBI,
MPUMCEHAA JIOTUKY CUCTEMHOTO aHAJIMN3a,

Paznen: PacrBopenme. PacrBopsbl. CBoiicTBa
PACTBOPOB 3JIEKTPOJIUTOB. OKHCIUTEIBHO —
BOCCTAHOBHMTE/IbHbIE peakuuu — 16 yacos.

PactBopenue kak GU3HKO-XUMHYECKHH ITPOIIECC.
[TonsiTe 0 ruApaTax U KpUCTAIOTUIpaTaXx.
PactBopuMocTh. KpuBbie pacTBOPUMOCTH KaK
MO/I€JIb 3aBUCUMOCTH PACTBOPHUMOCTH TBEPJIBIX
BEIIECTB OT TeMreparypbl. HachieHuble,
HEHACBIIICHHBIE U TIEPECHIIIEHHbIC PACTBOPHI.
3HayeHue pacTBOPOB ISl MPUPOJIBI U CETLCKOTO
XO03sicTBA.

[TonsaTHE 00 AMEKTPOIUTHICCKOMN TUCCOIHAITUH.
DIEKTPOIUTHI U HE AIIEKTPOIUTHI. Mexanusm
JUCCOLIMALMU DJIEKTPOJIMTOB € Pa3JIMYHBIM
THIIOM XUMHYEeCKOH cBA3U. CTEeIeHb
ANEKTPOJIUTUYECKON

nuccorranu. CHIbHBIE U ClIa0bIe
ANeKTpoIUTHL. [IoHATHE 00 ITEKTPOTUTUUECKOM
JIMCCOITHAAIIHH.

DNEKTPOJUTHI U HE SJEKTPOJIUTHL. MexaHu3m

- BBISIBJISITH 3aBUCUMOCTh CBOMCTB BELIECTB OT
CTPOEHUS UX KPUCTAJUIMYECKUX PEHIETOK: HOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMYECKHUX;

- OOBSCHATH CYTb XUMHWYECKHX ITPOLUECCCOB U UX
IMPUHIUIINAJIIBHOC OTJIMYUEC OT (bHSI/I‘leCKI/IX;

- Ha3bIBaTh IIPU3HAKHU U YCIIOBUA IPOTECKAHUA
XUMHNYCCKHX peaKHHﬁ;

- YCTAHABJIMBATb NPUHAMJICIKHOCTD XHUMHUYECKOH
pC€aKInun K OHpe,Z[eJ'IéHHOMy TUITY IO OJHOMY U3
KJ'IaCCI/I(I)I/IKaI_[I/IOHHHX IIPHU3HAKOB:

1) 110 YUCITYy 1 COCTAaBYy NCXOJHBIX BCIICCTB U
IMPOAYKTOB pC€aKnn (peaKI_[I/II/I COCOAMHCHNA,
Pa3JI0KCHUA, 3aMCILICHUA U 06MeHa);

2) 11O BBIACIICHHUIO UJIW MOTJIOMCHUIO TCIIIIOTHI
(peaKI_II/II/I OK30TCPMUUICCKUC U 3HI[OTepMI/I‘-IeCKI/Ie);

3) 110 U3MEHEHMIO CTEIIEHEH OKHUCICHHMS XUMUYECKUX
9JICMCHTOB (peaKHI/II/I OKHCIIUTCIBHO-
BOCCTaHOBI/ITeJ'ILHLIe) ;

- IPUBOAUTD IPUMEPHI PEaKIUi,
MOATBEP>KIAIOLTUX CYIIIECTBOBAHNUE B3aUMOCBSI3U
MEX/1y OCHOBHBIMH KJIaCCAaMH HEOPraHM4EeCKHX
BEIIIECTB;

- IPOTHO3UPOBATh PE3YIbTAThI BOSHeﬁCTBHH
Pa3INIHBbIX (baKTOPOB Ha UBSMCHCHHUEC CKOPOCTHU
XUMHYSCKOM PEaKIuu;

- HPOTHO3UPOBATL PE3YyJIbTAThI BO3JIeHiCTBUS
Pa3INIHbIX (1)8.KTOpOB Ha CMCIICHUEC XUMHUYCCKOT'O
PaBHOBECHUAA,

- IPpOTHO3UPOBATH XUMHNYCCKHUC CBOMCTBA BEMISCTB
Ha OCHOBC UX COCTaBa U CTPOCHMU;

- MPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA
MPOSIBIISIT OKUCIIUTENIbHBIE WIIU
BOCCTaHOBHUTEJIbHBIE CBOMCTBA C YUETOM CTENIEHEN
OKHCJICHHS DJIEMEHTOB, BXOIAIINX B €I0 COCTAB;




JUCCOLIMALMU 3JIEKTPOJIUTOB € PA3JIUYHBIM
TUTIOM

XUMUYeCcKo# cBsi3u. CTerneHb
ANEKTPOJIUTUYECKOU ucconuanuu. CUibHbIC U
CJ1a0bIe IEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHUS TEOPUU
BNEKTPOIUTUUECKON uccounanuu. lonHbie
YpaBHEHUS peakUuid. Y CIIOBUS TPOTEKAHUS
peakiuy 0OMeHa MEXy IEKTPOJIUTAMH JI0
KOHIIA B CBETE MOHHBIX MPEACTABICHHIA.
Knaccuduxkaiys MOHOB U UX CBOMCTBA.
Kucnotsl, ux knaccudukanus. uccornumanus
KHUCJIOT U UX CBOMCTBA B CBETE TEOPHUH
AIEKTPOJIUTUYECKON JUCCOLUALINY.
MonexkysspHbIE 1 HOHHBIE YPABHEHHUS PEaKIUN
KHUCJIOT.

BsauMonelicTBie KHCIIOT ¢ METAJUIAMU.
DJIEKTPOXUMHUYECKUH Pl HATPSKEHUI
METaJIOB.

Bs3auMonelcTBrEe KUCIIOT ¢ METAJUIAMU U
OKCHJIAaMU METAJUIOB. B3anMoaeiicTBUE KUCIIOT C
OCHOBAHUSIMHU -peaKlys HEUTPaIU3aLNH.
B3anmopeicTBre KUCIOT € COISIMH.
Hcnonb3oBanue TabauIbl pacTBOPUMOCTH

JUISL XapaKTEPUCTUKU XUMUYECKUX CBOMCTB
KHCJIOT.

OcHoBanusl, ux knaccudukanus. Juccounanus
OCHOBAHHUU M X CBOWCTBA B CBETE TEOPUU
ANEKTPOJIUTUYECKON JUCCOLIMALINHY.
BzaumopeiicTBue OCHOBaHUM C KUCJIOTaMU,
KHCJIOTHBIMU OKCUJAMU U COJIIMH.
Hcnonb3oBanue TabIUIIBI PACTBOPUMOCTH IS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB
OCHOBaHMH. PaznokeHne HepacTBOPUMBIX
OCHOBAHUU MpHU HarpeBaHUU.

Conn, ux xknaccudukaiys 1 TUCCOUaIs B
ceere TO/] paznuunbix TUNIOB coseil. CBoiicTBa
COJIEM B CBETE TEOPUU IEKTPOJIUTUYECKOU

4) o oOpaTUMOCTH TIporiecca (peakiui 00paTuMbIe U
HeoOpaTumbIe);

- COCTaBJISTh YPaBHEHUS SJECKTPOJIUTHUECKOM
JIMCCOIMAIINN KUCJIOT, MIEJ0YEH, COJIeH; MOJHbIC H
COKpallEHHbIE HOHHBIE YPaBHEHUS PeaKLMii oOOMeHa;
ypaBHeHI/Iﬂ OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peaKuuii;

- IPOTHO3UPOBATh IMTPOTYKThl XMMUYECKUX PEAKIUN
1o popmyrnaM/Ha3BaHUSAM HCXOTHBIX BEILIECTB;

- OTIPEeAEeISTh UCXOIHBIC BEIIECTBA I10
(hopmynam/Ha3BaHUSAM MPOJYKTOB pEAKLIUU;

- COCTaBJISITh ypaBHEHUS PEAKIINil, COOTBETCTBYIOLIUX
MOCIIEI0BATEIbHOCTH («LEMOYKE») MPEBPAIIEHUI
HEOPraHM4eCKUX BEIIECTB PA3JINYHBIX KJIACCOB;

- BBISIBJISITH CYILIECTBOBAHUE T€HETUUECKOU
B3aMMOCBSI3U MEK/]1y BELIECTBAMH B PSY: MPOCTOE
BELIECTBO — OKCUJ — FUAPOKCHU — COJIb;

- OpraHru30BbIBAThb, IPOBOAWUTL YHCHHYCCKUC
IMPOCKTHI 11O UCCIICAO0BAHUIO CBOMCTB BCIIICCTB,
HMCIOIIUX BAKHOC IMPAKTHUYCCKOC 3HAUCHUC.




Jucconuanuu. BzanmoaeicTBre cojieil ¢
MeTaJUlaMH, YCIIOBUSI TPOTEKAHUS ATUX PEaAKIIHUi.
BzaumoaeiicTBue colieii ¢ KHCIOTaMU,
OCHOBAHUAMU U COJIsIMU. Mcnonp30BaHue
Ta0JIMIBI PACTBOPUMOCTH ISl XapaKTEPUCTUKH
XUMHUYCECKHUX CBOHCTB COJICH.

Ornpenenenre CTENEeHN OKUCIICHUS ISt
3JIEMEHTOB, 00OPa3yIOIINX BEIIECTBA PA3HBIX
knaccoB. Peakun nonnoro oomena u OBP.
OKHUCIIMTEb U BOCCTAHOBUTEIIb, OKHUCIICHUE U
BOCCTaHOBJICHHE. Peakiuun MOHHOTO 0OMEHa U
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIE PEAKITHH.
CocraBrieHH€e ypaBHEHUN OKUCITUTEIBHO-
BOCCTAHOBUTEILHBIX PEAKIIUA METOJIOM
AMIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BENIECTB - METAJIIOB U
HEMETAJIOB, KMCJIOT U COJICH B CBETE
MPEACTABICHUI 00 OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX MTPOIIECCaX.

Pazgeua: IMpakTukym Ne2., CaoiicTBa
PACTBOPOB JIEKTPOJMTOB — 2 yaca.

YcioBus MpoTEeKaHUs XUMMHUECKUX peakiui
MEX1y pacTBOPAMHU JIEKTPOJIUTOB JI0 KOHIIA.
CBoiiCTBa KUCIOT, OCHOBAHUI, OKCUOB H COJIEH.

Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4.

- OIIpPEACIATE BEMICCTBO-OKUCIUTEIIb U BEILIECTBO-
BOCCTAaHOBHTEJIb B OKHCIIMTECIIBHO-
BOCCTAaHOBUTCIIbHBIX PCAKIIUAX

- COCTaBJISITh OKHCIUTEILHO-BOCCTAHOBUTEbHBIM
OanaHc (A1 U3y4EHHBIX PEAKIUil) O MPeI0KEHHBIM
CXeMaM peakIuii;

-IIPOBOJUTH J'Ia60paTOpHBIC OIIBITHI,
IMMOATBCPIKAAOIMINC XUMHUYCCKHUC CBOIMCTBAa OCHOBHBIX
KJIaCCOB HCOPraHNYICCKHUX BCIUICCTB;

- IPpOTHO3UPOBATh XUMHNYCCKHUEC CBOMCTBaA BCHICCTB
Ha OCHOBC UX COCTaBa U CTPOCHMUS,

- IPOTHO3UPOBATh CIIOCOOHOCTH BEIIECTBA
MPOSBIISITE OKUCIUTEIIbHBIE IIH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YUETOM CTEIICHEU
OKHCJICHHS 3JIEMEHTOB, BXOIAIIMX B €0 COCTAaB;

- BBISIBJIATH CYIIECTBOBaHHE F€HETHUUYECKOM
B3aMMOCBSI3U MEK/]1y BELIECTBAMM B PSAY: MPOCTOE
BEILIECTBO — OKCHJI — TUAPOKCH]I — COJIb;

Pasznen: O0001menye 3HaHUM — 3 yaca




KanennapHo-remaTuyeckoe nJiaHMpoOBaHHUe
o XUMHUHU B 8 Kjacce

Ner/m | Ne Tema ypoxka [ara
TEMBI B
paznene I1aH ‘ ¢axr
BBenenue - 4 4
1 1 BBoansiii uactpykrax no OT. Ilpenmer xumuu. Bemectsa.
2 2 [IpeBpaienue Beuiects. Poib XuMuu B )KU3HU YeIoOBeKa. *
3 3 3HaKku XUMUYECKHX dnemMeHToB. Tabmuma J[.M.Menneneena.
4 4 Xumunyeckue Gpopmynbl. OTHOCUTENBHBIE AaTOMHAs U MOJIEKYJISIpHAs MacChl.
Tema 1. AToMBbI XUMHYECKHX 3JIEMEHTOB - 94
5 1 OCHOBHBIE CBEJICHHUS O CTPOCHUH aTOMOB.
6 2 N3oTorsL.
7 3 CtpoeHue AIIeKTPOHHBIX 000JI0UEK aTOMOB.
8 4 HNonnas xummudeckas cBs3b
9 5 KoBanenTHas HenomnsipHasi XUMUYECKast CBS3b
10 6 KoBaneHTHas nonsipHast XUMH4ecKast CBA3b™
11 7 Meramueckass XMaMUYECKast CBSI3b.




12 O0001IeHNEe U CHCTEMaTU3alUsl 3SHAaHU I *
13 KonTtponsHas padora Ne 1 o Teme « ATOMBI XUMHUUECKUX SJIEMEHTOB.
Tema 2. IIpocThlie BemecTBa - 64
14 [IpocTsie BemecTBa — METAILIBI.
15 [IpocTsie BemecTBa — HEMETAILIBI.
16 KonnuecTBo BemecTBa. MonsipHas macca.
17 MoutsipHbIii 00BEM ra3oB.
18 Pemrenue 3amau.
19 O606menue o teme: "[IpocTrie BemecTra"*
Tema 3. CoeqnHeHHsI XUMHYECKHX 3JIEMEHTOB - 124
20 CrerneHb OKMCIIEHU.
21 OKcHIbL.
22 791102701131
23 OcHOBaHHSI.
24 KucnoTsl.
25 Commn.
26 Comnmn.




27 8 Kpucrannnueckue peméTku.

28 9 YucTeie BellecTBa U CMECH.

29 10 MaccoBas 1 00bEMHAs 10JTM KOMIIOHEHTOB B CMECH.

30 11 O000mieHne 1 cucreMaru3anys 3HaHui o Teme «CoeuHEHNS XUMUYECKUX
JIIEMEHTOBY. *

31 12 KontponpHas padota no teme: «CoeTMHEHUSI XUMUUECKUX DJIEMEHTOBY

Tema 4. U3meHenus, npoucxoasiniue ¢ BemecrsamMu — 114.

32 1 dusznvecKue BICHHUS.

33 2 XUMHUYECKUE PEaKINH.

34 3 XUMHUYECKUE YPaBHEHUSI.

35 4 Pacuérel Mo XUMHUYECKUM YpaBHEHHSIM.

36 5 Peakiuu paznoxeHus

37 6 Peakiuu coennuenus.

38 7 Peakuu 3amernenus.

39 8 Peakiuu oOmena

40 9 Tunbe! XUMUYECKUX peakIMii Ha IpUMepe CBOMCTB BObI*

41 10 O606menue o Teme «l3MeHeHus, MPOUCXOISAIINE C BEIIECTBAMU» ™

42 11 KonTtponsHas padorta Ne 3

110 TCMC:




<<I/I3M€HGHI/I$I, IMpoucCXoaAIure ¢ BECCTBAMU.

Tema 5. IIpakTukymNel. IIpocreiimme onepanuu ¢ BemecTBoOM - 54

43 1 IIpakTnueckas padora Ne 1. IlpaBuna Tb. Ilpuémel oOpaiieHus c
HarpeBaTeIbHBIMU MPUOOpPaMH 1 Ta0OPATOPHBIM 000pyI0BaHHEM. *

44 2 IpakTuuyeckas padora Ne 2. [IpurotoBiieHre pacTBOPOB C 3aJaHHOM
MaccoBOM foel BemecTBa™

45 3 IpakTnueckas padora Ne3. [IpuzHaku XUMHUYECKUX PEAKIIUH.

46 4 [MpakTHyeckas padora Ne4, HabGmronenue 3a ropsumieit cBevoit. *

47 5 IIpakTHyeckas padora NeS5. AHanu3 mo4YBbI U BOABL *

Tema Ne 6. PacTBopenue. PacTBopbl. CBolicTBa pacCTBOPOB JIEKTPOJIUTOB. OKHCINTEILHO — BOCCTAHOBHTEJILHBIE
peakuuu - 164

48 1 PactBopenue. PacTBopuMOCTh BemiecTs B Boae. *
49 2 DIEeKTPOTUTHIECCKAS TUCCOITAITUS

50 3 OcHoBHbIe nostoxeHus TO/I.

51 4 HoHHble ypaBHEHUS

52 5 Kucnotsl, ux kinaccudukamms .

53 6 XuMHYeCKHEe CBOMCTBA KHUCIOT

54 7 OcHoBaHus, UX KIaccupUKaIMs U CBOHCTBA.

55 8 XUMHUYecKre CBOMCTBA OCHOBAaHUI

56 9 Oxcupl, X KIacCU(PHUKAIHUS .




57 10 XHUMHYECKHE CBOIICTBA OKCUIOB
58 11 Knaccudukarus coneit
59 12 CsoiicTBa coneit
60 13 I'eneTnueckas cBsI3b MEXIY KTacCaMH BEHIECTB*
61 14 O6o06menne 3Hanmii mo Teme 6. "PactBopenme. PactBophl. CBolicTBa
pPacTBOPOB JIEKTPOIUTOB" *
62 15 OKHUCIUTENEHO - BOCCTAHOBUTEIILHBIE PEAKIINN
63 16 OKHUCITUTENEHO - BOCCTAHOBUTEIIHLHBIE PEAKIINN
Tema 7. IlpakTukymNe2. «CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB — 2 4
64 1 IIpakTuyeckasi padora Ne6. PemneHne skCiepUMEHTAIBHBIX 3aa4 110 TEME:
«OBP»
65 2 IIpakTuyeckass pa6ora Ne7. «CBolCTBa KHCIOT OCHOBAaHWM, OKCHUIIOB U
coei». *
Tema 8. O0o01mIeHe 3HAHUM - 39
66 1 [IpomexxyTouHas aTTecTamus B (GopMe UTOTOBOTO TecTa 3a 8 Kiacc
67 2 AHanu3 NpoMeXyTOYHON aTTeCTallHu.
68 3 O06o061enne 3Hanuii " Xumud 8 kiacc"




MarepuajibHO-TeXHHYECKOe o0ecrneyeHue y4eOHoro npeamera

Y4eOHO-MeTOANYECKAasI IUTEPATypa

Ne ABTOp Ha3zpanne H3narenscTBO l'ox w3 nanus
OcHoBHas

1. O.C.I'abpuensx Xumus 8 xiacc Mockasa. «/Ipoda» 2019

2.
AONOJIHUTEIbHAS

1

2.

IleuaTHbIe mocoOus

HaumenoBanue

KommuectBo

Tabnuywi:

DnekTponun3 pactBopoB ximopuaa meau(1l)

PSII[ HAIps>KCHUA METAIJIOB

I'uponu3 BOAHBIX PACTBOPOB COJICH

DIEKTPONPOBOJHOCTH PAaCTBOPOB

HepnozmquKa;I cucreMa

PaCTBOpI/IMOCTB BCIICCTB B BOJC

AmboTepHbIe THAPOOKCHIBI

PaCHpOCTpaHCHHOCTb XMUMHNYCCKHX 3JICMCHTOB

H3zomepust

Homenknarypa coieit

EI/IHaprIe COCAUMHCHUA

CreneHb OKUCIECHUS

Crpoenue atoma

BanentHocts

XHUMHUYECKasl CBSI3b

I'eneTnueckas CBsA3b KJIACCOB HCOPraHNn4CCKUX COEIMHEHMI

N I I I I I I N S S I I N S




NudopmannoHHO-KOMMYHHKATHBHBIE CPeCTBA

HaunmenoBanue Kommuectso
DNEeKTPOHHBIM  HOCHUTEIb «HPOYPOK» (Bunmeocroxkersl, | 1
IIpe3EHTAINH, TECTHI)

JKPaHHO-3BYKOBbIE OCOOUSI

HaunmenoBanue KomnuectBo
TexHuveckue cpecTBa 00yueHusi

HanmenoBanue KomnuectBo
Kowmrmsrotep 1

[TpunTep 1

Kononku 1 xommiexT
Hoyr6yk 2
MenuanpoekTop 1
WuTepakTuBHAs 10CKa 1
Y4eOHO-paKkTHYECKOE U Y1eOHO-1200paTOPHOE 000pyI0BaHUE
HaumenoBanue KommuectBo
Touxka Pocra «ludposas nabopatopus yueHHUECKas» (XUMHS. . .) 2

Touka Pocma Kommnuiekt mocyapl u o0opynoBanusi s | 2

YYEHHYECKHX OIbITOB.

[ITatuB n1abopaTOpPHBII XUMUUECKUI
Ha6op gamex Iletpu

Habop HHCTPYMEHTOB NpenapoBaIbHBIX




Jlokka 11 CKUraHUs BEILECTB

Crymnka dapdopoBas ¢ IeCTUKOM

Ha6op 6anok amst xpaneHus TBepAbIX peakTuBoB (30 - 50 M)
Ha6op cxistHOK ((h1aKOHOB) /17151 XpaHEHUS! pAaCTBOPOB PEAKTHBOB
Ha6op mpubopoxk (ITX-14, I1X-16)

[TpuGop 1s1st MOSTydeHUs ra30B

CrniupToBKa

I'oprouee 1t CIMPTOBOK

dunsTpoBansHast Oymara (50 . )

Konba konnueckas

[Tanouka cTexnsiHHAs (C pe3MHOBBIM HAKOHEYHUKOM )
Yameuka Jutst BITapUBaHUs (BBITAPUTEIbHAS YallleuKa)
MepHbIii MHAP (TUTACTUKOBBIH)

Boponka crexnsinHas (Manas)

Crakan crexsastaabIi (100 mr)

I"azooTBOTHAs TPyOKa

Touka Pocma JlemoHCTpauMOHHOE 000PY/I0BaHK e

CocraB KOMIUIEKTA:

Cronuk nmogbemMHbii HaznaueHue: cOopka yueOHBIX YCTaHOBOK,

pasmep cronemnuibl: He MeHee 200*200 MM, MIaBHBIN MOIBEM C

MTOMOIIBIO BUHTA: HAJIMYHE

Itatus JIEMOHCTPAIMOHHBIN XUMUYECKUH:
Hasznauenue:

JI€MOHCTpaIHs MPUOOPOB U YCTAHOBOK, OTIOPA, CTEPKHU, JIANKH,

MYy(TbI, KOJIbLIA: HAIMYKE, BO3MOKHOCTh 3aKPEIUICHHSI SJIEMEHTOB Ha

pa3IMYHOM BhICOTE: HaNTM4Ke ANnapaT Jjsl IPOBeICHUSI XUMUYECKUX

peakuuii: HazHayeHue: 1eMOHCTpaIysi XAMUYECKUX PeaKIInid,

MOTJIOTUTENb MAPOB U Ta30B: HAMYKE, MaTepUaj KOJIObI: CTEKIIO

Habop ans anekrponusa qeMoOHCTpanuoHHbIN: HazHaduenue:

M3YYEHHE 3aKOHOB AJIEKTPOIIH3a, COOpKa MOIETH aKKyMYIIATOPA,

€MKOCTb: HAJIMYUE, DJIEKTPOIbl: HATTMUNE

Kommnekr  MepHbIX  KoinO  mayjoro  obwbema:
Hasznauenue:

J€MOHCTpPAIMOHHBIE OTBITHL, 00beM K010: oT 100 Mt no 2000 mu,

KOJIMYECTBO K0JIO: He MeHee 10 mIT., MaTepual KoJO: CTeKIIO

Ha6op ¢draxonos (250 - 300 mu1 a5t XpaHeHHs! pacTBOPOB

peakTuBOB). Ha3zHaueHue: XxpaHeHHe pacCTBOPOB PEAKTUBOB,

KOJM4ecTBO (1akoHOB: He MeHee 10 mIT., MmaTepuan




(hTaKOHOB:CTEKJIO MPOOKA: HATNIHE

[Tpudop TUIST OTIBITOB TI0 XMMHUH C JIEKTPUUICCKUM

TOKOM

Kosnexuuu: I'panut 1
Kosutekuuu: MuHepalibl ¥ TOPHBIE TOPOIbI 2
Boponku dapdopossie 8
Hummnaper Ha 100 Mo 8
KonOs1 paznuyanbie 15
Crynka u iecTuk GpappopoBsie 20
Turnu gpapdopoBbie ¢ KppIIKaMu 10
Jepxatenp i mpoOUpok 10
[TpoOupku CTEKISIHHBIE 50
Yariku 151 BITapHBAHHSI 8
Habop cTexistHHBIX TpyOOK 3
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