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IHosicHuuTeIbLHAA 3aNIMCKA

PabGouas nporpamma BHEYpOUYHOI1 1esITeNIbHOCTH «PelieHne pacu€THhBIX 3a7a4 110 XUMHUN
NpeAHa3HaveHa JJid yJyaluxcs 8 Kiacca.

Pemenne pacu€rHbIX 3a7a4 3aHMMAET BAXKHOE MECTO B M3YYEHUHU OCHOB XMMHYECKOMU
Hayku. [lpu pemenun 3agad mpoucxoaut Oosee riay0OKOoe U IOJHOE YCBOGHHE Y4eOHOro
MaTtepuasna, BBIPAOATHIBAIOTCS HABBIKA IMPAKTUYCCKOTO TMPUMEHEHUS WMEIOIUXCS 3HAHUM,
Pa3BUBAIOTCS CIIOCOOHOCTH K CaMOCTOATEIbHOU paboTe, MpoUcXoauT (GOPMUPOBAHHUE YMEHUS
JIOTUYECKU MBICIIUTD, UCIIOIb30BaTh IPUEMBI AHAJIM3A U CUHTE3a, HAXOUTh B3aUMOCBSA3b MEKIY
o0OBbEKTaMU M SBICHUSAMH. B 3TOM OTHOLIEHUM pelIeHue 3aJay SBISETCI HEOOXOAUMBIM
KOMITOHEHTOM IIPU U3YYCHUHN XUMHUH.

B yueb6HbIX maHax npeamery «XUMHUsS» OTBEACHO 2 yaca B Henemo. [Iporpamma ke mo
XUMHUHM BechMa oOmupHa. [1o3TOMy yduTellh XMMHU BBIHYXKJCH pemiaTh MpooiieMy, Kak Ipu
HEOOJIBIIOM KOJIMYECTBE YPOKOB JaTh XOPOIINE 3HAHUS Y4alllUMCs, a TIaBHOe chOPMUPOBATH Y
HUX HEOOXOJMMBbIC YMEHUS U HABBIKU, B TOM YHCJI€ HAYYUTh PEIIaTh PaCUETHHIC 3a/1a4u.

Jlns OGONBIIMHCTBA yYalIMXCs pEUICHHE pPacu€THBIX 3aJady MO0 XUMHH IPEACTaBISET
HEMaJsble TPYAHOCTU. A, HE OCBOMB IEPBBIM 3Tall pELIECHUs 3a/ay, CBA3AHHBIX C KIHOYEBBIM
MOHATHEM «MOJIbY, IIKOJIIbHUK B JIaTbHEHIIIEM HEe CMOKET OCO3HAHHO pelaTh U 0oJiee CIOKHBIC
3anauu. [losToMy yuurento TpeOyeTcst HpUI0KUTh MAaKCUMAJIbHBIE YCUJIUS HAa HaYaJIbHOM JTarle
pelIeHus 3a/1a4, TaK KaK OT 3TOro OyJeT 3aBUCETh NaTbHEUIINHN yCIIeX.

['maBHOe TpeAHA3HAYCHHWE ITAHHOTO (aKyJIbTATUBHOIO Kypca COCTOMT B TOM, YTOOBI
chopMUpOBaTh y yualIMXCsd YMEHHE peliaTh 3a7aud OMNpPEeNeIEHHOTO YPOBHS CIOXHOCTH,
MIO3HAKOMUTb UX C OCHOBHBIMHU THUIIAMHM 3a/1a4 U CIIOCOOAMH MX PELICHUS.

Pabouas mporpamma BHEYpOUHOIl AeaTenbHOCTH «PeleHne pacy€THBIX 3a/1a4 0 XUMHUID)
pa3zpaboTaHa B COOTBETCTBHH C:

- @enepallbHBIM TOCYAApCTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro
oOpa3oBaHus, YTBEPKAEHHOTO MpUKazoM MUHHUCTEpCTBa 00pa3oBaHWs W Hayku Poccuiickoi
@eneparuu ot 17.12.2010 r. Nel897 (Ilpukaz MuHnuctepcrBa o0pa3oBaHUsS U HAyKH
Poccuiickoit ®eneparuu o BHeceHuu uzmeneruii B ®I'OC OO0 ot 29.12.2014 r. Ne 1644)

¢ y4€ToM MmporpaMmbl Mo ydeOHoOMy mpenmery «Xumush» 8 kiacc (Xumus. PaGoune
nporpammebl. [Ipeamernas nuHus ydeOnukoB I'. E. I'ym3utuca 8-9 kmaccel: mocobue st
yuuTenei oomeoopa3zoBaTeabHbIX opranu3anuii /M: uzn-so Hpoda, 2015 r.

BHeypouHast JesSTeNbHOCTh SBISETCS COCTAaBHOM YacThiO Y4eOHO-BOCIUTATEIBHOTO
mpouecca ¥ OgHOW U3 (opMm opraHuzanuu CBOOOJHOIO BpEMEHM ydauuxca. BHeypounas
JEeSATEIbHOCTh MOHUMAETCS CErOAHSI MPEUMYLIECTBEHHO KaK AESTENbHOCTb, OpraHu3yemasi BO
BHEYPOUHOE BpeMs JUIsl YJOBJIETBOPEHUSI MOTPEOHOCTEH yJaluxcsi B COAEpKATeIbHOM JIOCYTe,
WX YYaCTHUU B CAMOYIIPABIEHUU U OOIIECTBEHHO MOJIE3HOM JESTEIIbHOCTH.

AKTYyaJIbHOCTb: IIpOTrpamMMa CO3/a€T YCIOBUSA I COLMAIBHOIO, KYJIBTYPHOTO H
npoeccnoHaTbHOTO CaMOOTMPE/IeNIEHUs], TBOPYECKOM caMopeaan3aluu JMYHOCTH peOEHKa,
(GbopMUPOBaHHUS XUMHUYECKOH TPAMOTHOCTH M O€30MacHOrO HCIIOJNBb30BAHMS BEIIECTB B
TOBCETHEBHOM KU3HH.

IIpakTuyeckass 3HAYUMOCTb: TIPH COCTABICHWU TPOTPAMMBbI OBUIH OTOOPAaHBI TaKHe
paboThI, KOTOPBIC 3aUHTEPECOBAIHM OBI yUaITUXCsl, TOMOTIU Obl UM Tpu moarotoBke Kk OI'D u
EI'D, ObutM AOCTYNMHBI MO CONEPKAHUIO U METOJUKE BBIMIOJHEHUS, TOTOBWIM OBl OyIyIIux
HCCIIeA0BaTeNe!, JaBaIu OIBIT TBOPYECKON AEATEIbHOCTH YUaAIUXCS.

HoBu3na nanHOil pabouell mporpamMMmbl: MporpaMMa COCpPEIOTaYMBAET OCHOBHOE
BHUMaHHME Ha S3KCIIEPHUMEHTAIbHOW paboTe, a 3TO, MpexJe Bcero padoTa ¢ BEIIECTBAMH,
CO3HATEJIBHOE MPOBEICHNE XUMUYECKHUX ITPOLIECCOB.

Haubonee menecooOpa3HbIM SBISETCS OOBEIWHEHHE CMEIIAHHOTO THMA, M HAamla
MporpaMMa CoJIep>KUT MaTepua Juisi paboThl B CIEIYIONINX HAIPABICHUSX:

Hanpasnenue paboTbl 00beTUHEHUS

Buasl gesatenbHOCTH ydyamuxcs Mo KaXA0My HAIpaBICHUIO



®opmbl Opranu3anuy 00y4JaroluXcs U IITaCHOCTH PE3yJIbTaTOB pabOThI

Teopernueckoe

[ToaroToBka nOKIAanOB, pedepaToB, NMPOBEICHHE HCCIECJOBAHUN TEOPETUYECKHX U
WUTIOCTPUPYIOUINX UCTOPHUIO OTKPBITHIA. Perienre 3a/1a4 MoBbILIEHHOM TPYIHOCTH.

Koppecnonnentckas padora.

XvUMHYecKue Beuepa, HayyHble KOH(EpEeHIUH, 3aHITHS OOBEAUHEHHUS, OJUMIIHAJbI,
KOHKYPCBHI 3pYyJIUTOB, BBITYCK OrOJIeTeHeH, cTeHraset, nHpopmanuu CMU.

DKCIEPUMEHTAIBLHOE

JlaGoparopHo - mpenapaTUBHBIA NPAKTUKYM. ODKCIIEPUMEHTAJIbHAS MCCIIEAOBATEIbCKAS
paboTa ygamuxcsi.

3ansaTus OObEOMHEHHS, KOH(PEpPeHLMH, XUMHYECKHE Beuepa, 3alluTa MPOEKTOB,
MIPE3CHTAIIH.

KoHncrpykropcekoe

KoncTtpyupoBanue npubopoB, MaKeTOB, MOJIENIEH, CPEACTB HATJITHOCTH.

O6opynoBaHne XUMHYECKOTO KaOHHeTa.

Heab: popmupoBaHue y ydamuxcsl ONbITa XUMUYECKOTO TBOPYECTBA, KOTOPBII CBs3aH
HE TOJBKO C COJACpKAHHEM JEATEILHOCTH, HO M C OCOOCHHOCTSIMH JIMYHOCTH peOeHKa , ero
CIIOCOOHOCTSIMM K COTPYJHHUYECTBY, pa3BUTHE  OOMICKYJIbTYpHOM  KOMIETEHTHOCTH,
IIPEJCTAaBICHU O POJIM €CTECTBEHHOHAYYHBIX 3aHSATUH B CTAaHOBJIEHUM IMBUIM3ALNH,
M03HABATEIBHON aKTUBHOCTU M CAMOCTOSITEIbHOCTH, TOJIOKUTEIBHON MOTHUBAIIMN K 00YYEHHUIO,
OIbITa CaMOpeaIU3allK, KOJIJIEKTUBHOTO B3aMMOJCHCTBUS, PAa3BUTHE HHTEIUIEKTYyaJIbHOTO U
TBOPUECKOTO TOTEHIMana JeTeil Ha OCHOBE (OPMHUPOBAHUS OMEPAIMOHHBIX CIOCOOOB
YMCTBEHHBIX JIEHCTBUI 1O PELICHUIO TEOPETUUECKUX U MPAKTUYECKUX 3a/1a4 B 00JIaCTU XUMHUHU.

3azauu MporpamMmsl:

Obpazosamenvhobie:

1) bopmupoBaHue yMEHHI U 3HAHHH MTPU PELICHHMH OCHOBHBIX THIIOB 32124 [0 XHMHH;

2) popMuUpoBaHUE MPAKTHUSCKUX YMEHUI MTPU PEIICHUN SKCIICPUMEHTAIIBHBIX 3a/1a4 Ha
pacro3HaBaHHUE BEILLECTB;

3) moBTOpEHHUE, 3aKPEIICHUEe OCHOBHBIX MOHSATHIA, 3aKOHOB, TCOPUH, & TAK)KE HAYUIHBIX
(akToB, 00Pa3yIOLUINX XUMHUECKYIO HAYKYy.

Bocnumamenvuvie:

1) co3agaHuWe MeAarordyecKuX CUTYAlUil YCIEIIHOCTH Ui MOBBINICHHS COOCTBEHHOMN
CaMOOIIEHKH U CTaTyca y4aluxcs B IJla3aX CBEPCTHUKOB, NI€aroroB U poJUTENeH;

2) GopMHpOBaHKE MO3HABATEIBHBIX CIIOCOOHOCTEH B COOTBETCTBHH C JIOTHKOM Pa3BUTHS
XUMHUYECKON HAYKU;

3) coneiicTBUe B MPOGOPHUESHTALINH IIKOIEHHKOB.

Pazsusarowue:

1) pa3BuBaTh y IIKOJbHUKA YMEHHE BBIACIATH TNIABHOE, CYHIECTBEHHOE B HM3YYECHHOM
MaTepuase, CpaBHUBaTh, 0000IIaTh U3y4YeHHbIE (aKThl, JIOTUYECKU HU3JIaraTb CBOM MBICIH MpPU
pELIEeHNH 33/1a4;

2) pa3BUBaTh CAMOCTOSITEIIBHOCTh, YMEHHE MPEOI0JICBATh TPYJHOCTH B YUCHUH;

3) pa3BuBaTh SMOIMHU YYAIIUXCS, CO3/aBas AMOIMOHAJIbHBIC CHTYAIlUH YIHBIICHHUS,
3aHMMATEIbHOCTH, 1APaJOKCATBbHOCTH;

4) pa3BHBaTh MPAKTHYECKUE YMEHHS YYAIIUXCS TPH BBIMTOJHEHUH TPAKTHYCCKUX
9KCIIEPUMEHTAJIbHBIX 3a/a4.

5)pa3BuBaTh HMHTEIUICKTYaJbHBI M TBOPYECKUH MOTEHIMAT JUYHOCTH, JOTHYECKOE
MBIIJIEHUE [TPU PELICHUN SKCIIEPUMEHTAIbHBIX 3a/1a4 110 XUMHUH;

6)y4nuTh TEXHUKE TMOATOTOBKUA U MPOBEACHHS XMMHUYECKOTO 3KCIIEPUMEHTa, ¢ TOMOIIIBIO
3aHUMATEJbHBIX OIBITOB MOJHATh y OOYYalOIIUXCS MHTEPEC K HU3YYCHHIO XHMUH, YYUTh
MpUeMaM pelIeHHs] TBOPUYECKUX 3aay, MOUCKY allbTEPHATUBHOIO pEIIeHHs, KOMOMHUPOBAHUIO
paHee HU3BECTHBIX CHOCOOOB pEIIEHUs, aHAINW3y M COMOCTABICHHUIO Pa3IMYHBIX BAapPHAHTOB
pElIeHNUs, YYUTh aKTUBHO MBICIIUTB;



7) pacumpsaTh TpOPEeCCHOHANBHBIAN KPYyro30p, 3pYIHUIMIO, MMOBBIIIATE OOIIMI YPOBCHb
00pa30BaHHOCTHU U KYJIbTYPHI.

[lepeuncieHHble 3aJa4ll OXBATHIBAIOT IIUPOKHNA KPYr TMPOOJIEeM BOCIHTAHUS W
JIOTIOJIHUTEIBHOTO O0pa30BaHMs HIKOJBHUKA, PEIICHHE U pealn3alus KOTOPHIX HEOOXOAUMBI
JUTSL TIOCTUKEHUS TTOCTaBICHHOM 1IEJIH.

OITMCAHME MECTA BHEYPOUHO! JIEATEJIbHOCTU

Ha nposenenue 3aHATHH BHEYPOUHOU JeATENbHOCTH «PenieHune pacd€THbIX 3ahad 1o

XUMUW» 0TBOJUTCS 1 yac B Henento, npexycmoTperHo @I'OC (34 yacoB B rox)

MeToabl 00y4eHHs:

Cnosecnvle: YCTHOE U3JIOKEHUE, O0BSICHEHHE, (DPOHTAIBHBIC OeCce/Ibl, HHIUBHIyaIbHbIC
Oecepl.

Haensonvie: MynbTHMEIUMITHBIC TMPE3CHTALUHU, JEMOHCTPAIUS, COCTABICHHE OIMOPHBIX
KOHCIIEKTOB, CXEM, TaOJIHIL;

Ipakmuueckue: pemenne 3amad, OBP, TreHeTHYeckux MpeBpallleHUi, IPOEKTHAs
JeSITeIbHOCTD, OPraHU3aI[MOHHAS eI TeIbHOCTD, COCTABICHHE TOPTQOIIHO.

®opMBbI OPraHu3aliy AeATeJIbHOCTH YYAIUXCH
['pynnoBas, ”HAMBU Y aJIbHO-TPYIIIOBAsl, UHINBH Ty AJIbHAS, [TAPHASL.

®opMbI IPOBeACHUA 3aHATHI

1) nexuus;

2) TPaKTUKYM;

3) 3aiuTa NPOEKTOB;

4) KOHCYJIbTAIINS;

5) npeseHranust mopQono;

6) MacTepcKkas o PEIICHUIO 3a/1au.

@opMbI U METO/ABI, TEXHOJOTHH N0 popmupoBanuio YY/I:
1) auunocTHbIE YY ]|
TEXHOJIOTUS BeleHus pobaemHoro auanora (atop E.J.MenpHuKOBa);
2) peryasiTuBabie YY]{
pabota ¢ KapToil ypoka;
MpUMEHEHHEe MeTOIUKU O6e30TMeTouHOoro o0yuenus (aBTop ['.A.llykepman);
paboTa o camo- U B3aMMOKOHTPOJIIO YCTHBIX M NMHUCbMEHHBIX OTBETOB (IO 3apaHee
onpenenéHHbIM KpUTEPHSIM, 0Opa3iam);
3) yueOHo-no3HaBaTe/IbHbIE YV ][
peleHne MPOSKTHBIX 33/1a4;
NpUMeHEHUE cnoBapen, cnpaBouyHuKoB, MKT — rexHosmoruii;
muddepeHranus 3a1aHui;
MIPUMEHEHHE TBOPYECCKHUX 3aJaHH, TPAKTHKO-3HAYNMBIX 3aIaHUH.
4)KOMMYHUKATHBHbIE
3aIUTa MPOEKTOB;
TpyMIOBasi, WHAWBUAYaTbHO-TPYIIOBas, WHAWBUIYyalbHas, TMapHAas OpraHu3aius
3aHATHI



Bunapl 3aganmii,
¢dopmupywime yauBepcajbHble y4eOHbIe 1eiCTBUS

Buasr YV]I Bunanl 3aganuit

JInyHocTHEIE

VYuyacTtue B IpoeKTax;
HOJIBE/ICHUE UTOTOB 3aHATHS;
TBOPUYECKUE 3aJaHUS;
CaMOOLICHKA;

cocTaBJIeHHE OPTHOIIHO.

[o3naBarenbHbIE

«ITouck nuiHeroy;

«emoukmn»;

HECTaHAAPTHBIC PEILICHUS;

COCTaBJICHUE CXEM-OTIOP;

paboTa co CripaBOYHUKAMH,

COCTaBJICHHE aJITOPUTMOB pPEIICHUS 3a/1a4.

PerynaruBHbie

«IIpeanamepeHHbIEC OLIMOKI;
IIOMCK uHpopMaluu B
B3aMMOKOHTPOJIB;

JICITYT;

«Hury ommoku»;

KOHOII (KOHTpPOJIbHBIN
npobuemy).

MPEIIOAKEHHBIX

onpoc  Ha

HCTOYHHKAX,

OIPEICIICHHYIO

KoMMyHMKaTHUBHBIE

CocraBsb 3a/1aHue apTHEPY;
OT3bIB Ha PabOTy TOBApUIIA;
(popmynupoBka BOIIPOCOB TUIS
«MIOJITOTOBh  PAcCKas...», «OIHUIIN

rpynmnoBas padoTa MO COCTaBICHHUIO HATOTOBOE
oOpaTHOM
YCTHO...»,

CIIylIaHHe
CBSI3N);
«OOBSICHH...»

e o o I—‘

Osxupaemsblie pesyabrarbl GpopmupoBanus Y'Y /|

JIuunocmmuuie ynusepcanvnule yuednvle oeiicmeus
Pa3nuuathk OCHOBHBIE HPABCTBEHHO-3CTETUUECKHE TTOHSATHUS;
OueHuBaTh CBOM U YYy’KHUE MOCTYIIKH;

AHaJ'II/BI/IpOBaTB H XapaKTCPpU30BaATb SMOIIMOHAJIBHBIC COCTOSIHUA U 1YBCTBA

OKpYyZKaromunx, CTPOUTL CBOH B3aMMOOTHOIICHHUA C UX YUCTOM;
OI_ICHI/IBaTB CUTyalluu C TOYKH 3pCHUA ITPABUJI ITIOBCACHUA U OTUKU,

HpOHBJ’I&ITL B KOHKPCTHBIX CUTYyalluIgX I[06pO)KCJ'IaTCJIBHOCTB, AOBCPUC BHUMATCIIBHOCTD,

BeIpaxxaTh MOJOKHUTEIBHOE OTHOIIEHHUE K MPOLECCY TO3HAHUS;
[IposiBNsATE BHUMaHUE, yIUBIECHUE, KeJlaHue O0JIbIIe Y3HATh;

OrneHnBaTh COOCTBEHHYIO YUEOHYIO ACSITEIHHOCTD: CBOU JIOCTHKEHUS,
CaMOCTOSITENIbHOCTh

[IpuMeHsATh MpaBuiia JEJIOBOTO COTPYAHUYESCTBA: CPABHUBATH PA3HBIC TOUKHU 3PEHUS;
CUMTATBCS C MHEHUEM JPYroro 4eJoBeKa, MHUIMATUBY, OTBETCTBEHHOCTh, TPUYHUHBI
HEeyJa4; MPOSIBIATH TEPIICHHUE U JOOPOKETATETHFHOCTD B CIIOPE, TUCKYCCHH, JTOBEpHUE K

COOECeHHUKY.

Pecynamuenvie ynueepcanvhole yueonvie Oeiucmeus
VY nep:kuBaTh LENb JEATEIbHOCTH 10 OJIyYEHHUs €€ Pe3yIbTara;
[TnanupoBath peuieHne yueOHo! 3a/1auu;

OrneHUBaTh BECOMOCTh NMPUBOJUMBIX JTOKA3aTEIIbCTB M PACCyXICHHM (yOeIUTEIbHO,

JI0’)KHO, UCTUHHO, CYIIIECTBEHHO, HE CYIIECTBEHHO);




KoppekTupoBarh IesSTeIbHOCTh: BHOCUTh M3MECHEHHS B MPOILECC C YUYETOM BO3HHKIIUX
TPYAHOCTEW U OMIMOOK, HAMeYaTh CIIOCOOBI UX YCTPAHCHUS;

OCyIIeCTBIISATh UTOTOBBIH KOHTPOJIb ASITEIBHOCTH (KUTO CACIAHO») U TOOMEPAIlMOHHBIH
KOHTPOJIb («KaK BBIIIOJHEHA KaKaas oOmepalus, BXOHIAllas B COCTaB Yy4eOHOTrO
JEHCTBU);

O1eHUBATh PE3yJILTAThI JCITEILHOCTH;

AHanM3upoBaTh COOCTBEHHYIO PadoTy;

OrneHnMBaTh YpOBEHb BIAJICHUS TEM WM WHBIM YYEOHBIM JeicTBHEM (OTBEYaTh Ha
BOTIPOC «UTO 51 HE 3HAIO U HE YMEIO?»).

3. Iloznasamenvhvle ynusepcanvhvle yueoHvle Oeiicmeus

AHaNM3UpOBaTh  pPE3yNbTaThl  AIIEMEHTAPHBIX  HMCCIENOBaHWM, (PUKCHPOBATH  HX
pe3ynbTaThl,

BocnpousBoauts 1o mnamsaTé HHPOpPMAIHMIO, HEOOXOTUMYIO ISl pellieHus Y4eOHOMH
3a7a4M;

[TpuMeHsTh TaOIUIBI, CXEMBI, MOJICTTH JIJIS TOTY4YeHHs UH(OpMAaIHH;

[Ipe3eHTOBaTH NOATOTOBICHHYIO HHPOPMAIIMIO B HATJISIIHOM U BepOajbHOM BUJIE;
[IpuBOAMTH MPUMEPHI B KAYECTBE JI0KA3aTEIHCTBA BBIIBUTAEMBIX TOJI0KEHU;
BrimonHsaTe yueOHbIE 3a/1a4H, HE UMEIOIINE OJTHO3HAYHOTO PEIICHUSI.

4. Kommynuxamuenule yHugepcaivbHvle yueonole 0eicmeus

BocnpuHuMaTh TEKCT ¢ Y4ETOM IOCTaBJICHHOW y4eOHOW 3ajaud, HAXOJUTh B TEKCTE
nH(pOpMaIINI0, HEOOXOTUMYIO JIJIS €€ PEIICHUS;

CpaBHUBATH pa3HbIE BUBI TEKCTA;

CocCTaBiATh IJIaH TEKCTA;

O opMIIATh THATTOTHIECKOE BHICKA3BbIBAHUE B COOTBETCTBHH C TPEOOBAHHSME PEYCBOTO
JTUKETA.

(DOPM(IMM omuémunocmu 1o HU3YYCHUIO JAHHOT'O KypCa MOT'YT OBITh:

* KOHKYPC (KOJMYECTBEHHBII) Yncia peréHHbIX 3a/1a4;

* COCTaBlIeHHE COOPHMKOB aBTOPCKHX 3afad MO Pa3IMuHbIM TemaM (Hampumep, «MenuiuHay,
«IKOJOTUS» U T.1T.)

* 324€T MO PEIICHUIO 33/au.



Conepxanue y4eOHON TMCUUILTHHBI
8 kiacc (34 yaca, 1 yac B He/e110)

Beenenue (2 yaca)
3HAKOMCTBO C LIEJISIMH M 3ajJa4aMH Kypca, ero CTpykTypoil. OCHOBHbIE (pH3HYECKUE U
XUMHNYCCKHUC BCIINYUHBI.

Tema 1. MatemaTH4ecKkue pacuyérnl B XuMuu (7 4acoB)

Bogoponnas emunuma aromHoil Macchl. OTHOCHTENbHAs aTOMHasi U MOJIEKYJISIpHAS
Maccel. Haxoxk1eHne OTHOCUTENLHON MOJIEKYJISIPHON Macchl o (hOpMyJie BEIIECTRA.

MaccoBas 10511 XUMHUYECKOT0 JIEMEHTa B CJIOKHOM BellecTBe. Pacuér maccoBoii nonu
XUMHYECKOTO JJieMeHTa 1o Qopmylne BemectBa. HaxoxaeHue (opmynsl BeliecTBa IO
3HAYEHUSIM MAaCCOBBIX J0JIEi 00pa3yIoNIuX €ro JIE€MEHTOB.

O0bEMHAs 107151 KOMITIOHEHTA Ta30BOM CMECH.

[TonsTre 06 00BEMHOI 0J€ KOMIIOHEHTA Ta30BOM CMECH U PACUYETHI C UCIIOJIIB30BAHUEM ATOTO
IIOHATHUA.

MaccoBast 107151 paCTBOPEHHOTO BEILIECTBA.

PactBopsI1, pacTBOpUTENB U PACTBOPEHHOE BellecTBO. [IoHATHE O KOHLIEHTpauy pacCTBOPEHHOTO
BelecTBa. MaccoBasi 7107l PacTBOPEHHOIO BEIIECTBA W Pacu€Thl C HMCIOJIb30BAHUEM ATOTO
IIOHATHUA.

MaccoBasi 7075 IpuMecei.

[TonsTHE O YMCTOM BelIeCTBE M NMpUMecH. MaccoBas A0js MpUMEecH B 00Opasiie MCXOIHOTO
BemiectBa. OcHOBHOE BemlecTBO. Pacy€r macchl OCHOBHOIO BEIIECTBA IO Macce BEIIEeCTBa,
COJIEpIKaIer0 OMPESIIEHHYIO JIONI0 TMpPUMECed W Jpyrue MOJU(PHUKAIMOHHBIE Pacu€Thl C
WCIOJIb30BaHUEM ITHUX TOHSATHUH.

Tema 2. KotnuecTBeHHbIE XapaKTepUCTHKH BenecTBa (6 yacoB)
OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKH BEILIECTBA.

[Tocrosinnas ABoraznpo. KommyectBo BemectBa. Monb. MomspHas macca. MoOsIpHBIi
00BEM Trazo00pa3Horo BemecTBa. KpaTHble e€IMHUIIBI KOJUYECTBA BEIIECTBA — MUJUITUMOJIb U
KWJIOMOJIb, MWUIMMOJSPHAas M KWIOMOJSpHAas MacChl BEIIECTBA, MUJUIMMOJISIPHBIM H
KHJIOMOJISIPHBIN 00bEMBI ra3000pa3HbIX BELIECTB.

Pac4€rbl ¢ MCHONB30BaHMEM NOHSTHH «KOJMYECTBO BEILIECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBIN 00BEM Ta30By, KIIOCTOSTHHAST ABOTAIPO».

Pacuérnble 3agaun. 1. BeruncieHnre KoJM4yecTBa BEIECTBA 10 U3BECTHOMY YHUCITY YaCTHUI] 3TOTO
BeuiecTBa. 2. BbrunmcneHume macchl BellecTBa IO HM3BECTHOMY KOJIMYECTBY BeEILECTBa. 3.
Brruncnenue xomuyecTBa BEIIECTBA 10 U3BECTHOMY 00BEMY BemlecTBa. 4. Boruncienue ducna
YaCTHI IO U3BECTHOM Macce BEUIECTBA.

5. Onpenenenre OTHOCUTENHHOM MJIOTHOCTH Ta3a.

Tema 3. KojinuecTBeHHbIE XapaKTePUCTUKH XHMHYECKOI0 Mpouecca
( 15 yacoB)

Pacuér kommMuecTBa BelIECTBAa, MAcChl WM O0bEMA MCXOAHBIX BEIIECTB U NMPOIYKTOB
peaKIyy.
Pacuérnble 3amauu. 1. Bpluucrienue mo XMMHMYECKHMM YPaBHEHUSM Macchl, O00bEMa WIH
KOJINYECTBA BEMIECTBA IO M3BECTHOM Macce, 0OBEMY WIIM KOJIMYECTBY BEIIECTBA OIHOTO M3
BCTYIAIOIIMX B PEAKIMIO BEIECTB WIIM IPOAYKTOB PEAKIIHH.
2. Beruncnenne mMaccol, 00bEMa MPOAYKTa PEaKIUH, €CIIM OJJHO U3 PEarnpyroNiX BEIECTB JaHO
B M30bITKe. 3. BhIuucienne macchl (KOJIMYECTBA BEIIECTBA, 00BEMA) MPOIYKTA PEaKIUH, €CIH
M3BECTHA Macca HMCXOJHOTO BEIIECTBA, COJCPIKAINErO OMNPENCNEHHYIO JONI0 NpuMecei. 4.
Brruncnenue macchbl (KOJTMYECTBa BEIIeCTBA, 00bEMa) MPOAYKTa PEAKIMHU, €CIIM U3BECTHA Macca
pacTBOpa M MaccoBas O PacTBOpPEHHOTO BemecTBa. 5. OmpeneneHne MaccoBOM WIH

00BEMHOM J0NM BBIXOJA MPOAYKTa OT TEOPETUYECKH BO3MOXKHOIO. 6. Pemenne nenouek
IIPEBpAILEHMSL.
7Pacu€rbl, CBsI3aHHBIE C KOHLIEHTpalUed pPacTBOPOB, PAaCTBOPUMOCTBIO BEILECTB,



BJIEKTPOJIUTUYECKON JUCCOIUALINEN.

Tema 4. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE peakiun (4 yaca)
OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKknuuu. OKucInTeIn n BOCCTaHOBUTCIIb,
OKHCJICHHE W BOCCTaHOBJIeHHE. COCTaBJICHHE YPaBHEHUH OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuii METOAOM 3JICKTPOHHOTO OayaHca.
Knaccuukanus oKucImTeIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

Ka.ne}u]apno — TEMATHYCCKOC INIAaHUPOBaHHUE

2 Tema | dopma npoBeieHUs1 | Jlarta
BBenenue 2u.
1 3HAKOMCTBO C IIEJISIMU U 33J]a4aMH Kypca, €ro Jlexuust
CTPYKTYPOH.
2 OcHoBHbIE (pU3NYECKHE U XUMUYECKHE
BEJIMYUHBI.
Tema 1. MaTemaTH4ecKue pacyérbl B XuMuu (7 4acoB)
3 OTHOCHTEIIBHASL ATOMHASI H MOJICKY/ISIPHAst MACCHI |
4-5 MaccoBast 705 XUMHYECKOIO 3JIEMEHTAa B Jlexuust. OnopHbIi
CJI0)KHOM BEIIECTBE KOHCIIEKT. AJITOPUTMBIL.
6 OO0béMHas 107151 KOMIIOHEHTA ra30BOi cMecu Jlexuusi.
Pemenue 3agau.
7-8 MaccoBas 10715 BEILIECTBA B paCTBOPE. Anroputmsl. Pemenue
3a/1a4.
9 MaccoBast 10J1s1 IPUMECEN. AnropurMmsl. Pemenue
3a/1a4.

Tema 2. KosimyecTBeHHbIE XapaKTEPUCTHKH
BemniecTBa (6 4acoB)

10 OCHOBHBIE KOJTMYECTBEHHBIE XapAKTEPUCTUKHU Jlexmus.
BEILIECTBA. OnopHbBIN KOHCIIEKT.

11 BrrunciieHne KoJImdecTBa BElecTBa 110 Pemenne
M3BECTHOMY YHCIIy YAaCTHUII 3TOTO BEHIECTBA 3ajad.

12 Briuucnenue maccel BelliecTBa o u3BECTHOMY Pemmenne
KOJINYECTBY BEIIECTBA. 3ajad.

13 Brraucienne kojmmyecTBa BEIeCTBA 10 Pemmenne
M3BECTHOMY 00BEMY BEIIECTBA. 3ajad.

14 Brruucienue ynciaa 4acTHIL IO U3BECTHOM Pemenue
Macce BEIecTBa. 3ajadq.

15 OrnpezeneHre OTHOCUTENBHOU MIJIOTHOCTH Pemenne
rasa. 3ajad.

Tema 3. KosinuecTBeHHbIE XapaAKTEPUCTUKH
XHMHMYECKOro npouecca (15 yacos)

16 Brruncnenue maccsl MpOAYKTa pEaKIUU 110 Pemenue
U3BECTHOM Macce UCXOAHOrO BEHIECTBA. 3aj1ad.

AunroputMmel. Pemienne

3az1ad.
17 Brrancienune mMacchl poAYyKTa peakiuu 1o AunroputMmel. Pemienne
U3BECTHOMY KOJIMYECTBY MCXOIHOTO 3az1ad.
BEILIECTBA.
18 Brruucnenue o6bEMa 0THOTO U3 pearupyromux Anroputmsl. Pemenue

BEIIECTB I10 3aJaHHOI Macce 3a1ad.




IIPOJYKTa peaKkLuu.

19-20 Brruucnenue no ypaBHEHUIO XUMUYECKON Anroputmsl. Pemenue
peaxiuu (eciau OJHO U3 PearupyrouxX BeIIeCTB 3azad.
JIAHO B U30BITKE
21-22 Brruucnenue Macchl MpoyKTa PEeakIfy 1Mo Pemrenne koMOMHMPOBAHHBIX
M3BECTHOM Macce UCXOIHOTO BEIIeCTBa, 3amad.
COJIEp>KaIero MPUMECH.
23 Brruncnenue macchbl (KOJTMYeCTBa BEIIECTBA, Pemenne KoOMOMHUPOBAHHBIX
00BEMa) MpoIyKTa peaklluu, €Clii U3BECTHA Macca 3azad.
pacTBOpa ¥ MaccoBasi 0
pacTBOPEHHOTO BEHIECTBA.
24-25 | T'enernyeckas CBSI3b MEX/Ty OCHOBHBIMHU KJIacCaMu Pemenwue nemnouku
HEOPraHNMYECKUX COCTMHEHUN IPEBPAICHUI .
26 Brruucnenne o0bEMHBIX OTHOIIICHUI Ta30B 110
XUMHUYECKUM YPABHEHUSIM.
27-28 Pacuérsl, cBsi3aHHBIC ¢ KOHLIEHTpAIUEn Pemenne KOMOMHUPOBAHHBIX
pPacTBOpPOB, PACTBOPUMOCTHIO BEIIECTB , 3amad.
ANEKTPOIUTUYECKON JUCCOIUALINEH.
29-30 Perenne KOMOMHUPOBAHHBIX 3a]1ay. Perienne KoOMOMHUPOBAHHBIX
3aJ1ad.
Tema 4. OxkucINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu (4 yaca).
31 OKHCTUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH. Pemenue
yIpaKHEHUH.
32 CocraBieHre ypaBHEHUH OKHCIUTENBHO- CocraBrienue ypaBHEHUI
BOCCTAHOBHUTEJIBHBIX PEAKIIUH METO0OM
AIIEKTPOHHOTO OaaHca.
33 Krnaccudukanus okuciuTeabHo- Jlexuus. OnopHbIit
BOCCTAHOBUTEJIBHBIX PEaKITUi KOHCIIEKT.
Hrorosoe 3ansitue 3a4éT




Cnmcok JuTepaTtypsbl 10 BHEKJIACCHOM padore

Jlureparypa aJisl yuuTeJs:
1. AnamoBuu T.I1. Bacunsepa I'.U. “CO0pHUK OMTUMINAAHBIX 33724 IO XUMUU .
2. bynpymxax I1. “3agaun mo xumun™.
3. Epoxun 10.M.; ®ponos B.1. “CoopHuK 3a71a4 1 yIpa)KHEHUH 10 XUMHUH .
4. “KoHTpOJbHBIE U TIPOBEPOUHBIE PadoTHI 1o XuMuH 8 kinacc” k yueonuky O.C. ['abpuensHa
“Xummus — 8 kiacc”.
5. Kysmenko H.E., Epémun B.B. “2500 3anau ¢ pemenuem”.
6. Lurosuu U.K.; [IpoTtacos I1.1. “Metoanka pemeHnst pac4€THBIX 3a/1a4 10 XUMHUH .
7. Xomuenko N.I'. “COopHUK 3a1a4 ¥ YIPAKHEHUH 10 XUMUH 1T HEXUMHUYECKUX TEXHUKYMOB” .
y yM
8. Xomuenko ['.I1. “3amgaun mo xumuu ass noctynaromux B BY3er”.
y
JlutepaTypa sl y4almxcsi:
1. A6kun I'.JI. “3agaun u ynpakHeHUs IO XUMUK .
A yup
2. I'abpuensn O.C. “Xumus B TecTax, 3aj1auax, ynpakHeHusx 8 — 9 kmaccel”.
3. I'aBpyceiiko H.IT. “IIpoBepodnbie pabOTHI IO HEOPTAHHYECKON XUMHUH 8 Kitacc”.
y
4. Caunkuna E.B. Cepanosa H.JI. “COopHuK 3a/1a4 ¥ yIIpaKHEHUHN IO XUMHUH .
PA P o1 ynp
5. Cyposuesa P.I1. “3aganus st caMoCTOSITEIHHON pabOTHI 0 XUMHH B 8 Kitacce”.

6. Xomuenko MN.I'. “COopHUK 337124 ¥ yIIpa)KHEHUH IO XUMUH TSI CPETHEH IIKOIIBI .



