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IHosicHUTEIbHASA 3aIIHCKA

Pabouast mporpamma mpeamMeTHOTO Kypca «PemieHne pacd€THBIX 3a1ad MO0 XUMUN)
NpeHa3HavyeHa Uil ydamuxcs 8 Kiacca.

Pemenne pacu€THbIX 3a7a4 3aHMMAET Ba)KHOE MECTO B U3YYEHUU OCHOB XUMHYECKOU
Hayku. Ilpu pemenun 3agau nmpoucxoauT Oojiee INyOOKO€ M IOJHOE YCBOEHHE yueOHOro
MaTeprayia, BBIPAOATHIBAIOTCS HABBIKM MPAKTUYCCKOTO MPUMCHEHHS WMEIONIUXCS 3HAHUH,
Pa3BHBAIOTCS CIIOCOOHOCTH K CaMOCTOSTEIBLHON paboTe, MPOUCXOAUT (POPMUPOBAHKUE YMEHUS
JIOTUYECKHA MBICJIUTh, HCIOJb30BaTh MPUEMBI aHAM3a M CHUHTE3a, HAXOJIUTh B3aWMOCBS3b
MEXIy OOBEKTaMHU U SABJICHUSMH. B HSTOM OTHOIICHUM peEIICHUE 3a7ad SBJISETCA
HE0OXO0JMMBIM KOMITOHEHTOM TIPH U3y4ECHUU XUMUHU.

B yueOHbIX mu1aHax npeaMery «XuMus» OTBeAEHO 2 yaca B Heaemnto. [Iporpamma xe no
XUMHUHU BecbMa oOmupHa. [1oaTOMYy yuuTeNnh XUMHUU BBIHYXKJCH pelIath mpoOiemMy, Kak mpu
HEOOJIBIIIOM KOJIMYECTBE YPOKOB JIaTh XOPOIIUE 3HAHUS ydJalllUMCs, a TJIaBHOE ChOPMHUPOBATH
Yy HUX HEOOXOJUMBIC YMEHUS U HABBIKH, B TOM YHCJIC HAYYHTH PEIIaTh PacuETHBIC 33 aYH.

Jlnst GONMBIIMHCTBA YYAIIMXCSl PEIICHHE PACUYETHBIX 3ajJad MO0 XUMHUU TPEJICTaBIISIET
HEMaJlble TPYJIHOCTH. A, HE OCBOMB TEPBBIM 3Tam pelIeHUs 3a7a4, CBSI3aHHBIX C KIIOYEBHIM
MOHATHEM «MOJIb», INIKOJHHUK B JalbHEWIIEM HE CMOXXET OCO3HAHHO pemarh W 0oyee
cloxkHble 3amadd. [loaTomMy yuuTento TpeOyeTcss MPIIOKWTh MaKCHUMaJbHBIE YCHUJIUS Ha
HayaJbHOM dTalle PeIIeHus 3a/1a4, TaK KaK OT 3TOr0 Oy/JeT 3aBUCETh JaTbHEHIITUN yCIIeX.

['maBHOE TmIpenHAa3HaYeHWE [aHHOTO TMPEAMETHOTO Kypca COCTOMT B TOM, YTOOBI
chopMupoBaTh y y4yaliuxcs yMEHHE peliaTh 3aJlaud OMpeNeSIEHHOTO YPOBHS CJIOKHOCTH,
MMO3HAKOMHUTh X C OCHOBHBIMH THUIIAMH 3a]1a4 M CITIOCOOAMU UX PEIICHUSI.

Pabouast mporpamma mnpeameTrHoro Kypca «PemieHue pacd€THbIX 3a7ad MO XUMUH
pa3zpaboTaHa B COOTBETCTBUU:

e  VueOunm maanoM MKOY «BenmkaHckast coI;

e qporpamMMbl To y4deOHOMY mpeameTy «Xumus» 8 kiacc (Xumwms. PabGoume
nporpammbl.  [Ipenmernas nunaus ydeOHukoB O. C. 'abpuensHa 8-9 kmacchl:
mocobue s yduTesned o0meoOpa3oBaTeabHBIX oOpraHuzanmuid /M: u3a-BO
Hpoda, 2015 .

e Jlosoxenus o paboueld mporpamme Mo ydyeOHbIM mpeameram, kypcam MKOY
«Bemmkanckas comn;

AKTYaJIbHOCTB: IpOoTpaMMa CO3/1ae€T YCJIOBHS Ui COLMAIBHOTO, KYJIBTYpHOTO H
po(eCcCHOHATBHOTO CaMOOMpPEIeTICHUs, TBOPUECKOM camopeanu3aluyd JUYHOCTU peOEHKa,
dbopMHUpOBaHUS XUMHYECKON TIpaMOTHOCTH U O€30MacHOr0 HCIOJIb30BAaHUS BEIIECTB B
MTOBCETHEBHOM KU3HU.

IIpakTHyeckasi 3HAYMMOCTB: [IPU COCTABJICHUU MPOrPaMMbl OBLIM OTOOpPAHBI TaKHE
paboThl, KOTOPbIE 3aUHTEPECOBATM Obl YYaIUXCs, TIOMOTJIA Obl UM MpHU MoArotoBke k OI'D u
EI'D, Obuin AOCTYHHBI MO COJCPXKAHUIO M METOJAWKE BBINOJIHEHHUS, TOTOBWIM Obl OYIyIIUX
uccieaoBaTenel, JaBaiy OIMbIT TBOPUYECKOM AEITEIbHOCTH yUaluXCsl.

HoBu3na panHolf pabouell mporpaMmbl: MpOrpaMMa COCPEAOTaYMBAE€T OCHOBHOE
BHMMAaHHE Ha SKCIIEpUMEHTalIbHOI paboTe, a 9TO, MpexJae Bcero paboTa c BelIECTBAMHU,
CO3HATEJIbHOE MPOBEJACHUE XUMUUYECKUX ITPOLIECCOB.

HauGonee uenecooOpasHbiM sBsieTCS OOBEAMHEHHE CMEIIAHHOTO THIIA, W Halla
MporpaMma COJEPKUT MaTepuai A paboThl B CIEAYIONINX HAIIPABICHUSX:

Hanpasnenue paboTsl 00beIMHEHUS

Bunbl gesTeNnbHOCTH ydanuxcs Mo KaKI0My HalpaBIeHUIO



®opmbl opranu3auy 00yJaroUXcs U TTACHOCTH PE3yIbTaToOB PaboThI
Teopernueckoe
[lonroroBka A0KIanoB, pedepaToB, NPOBEICHHE HCCICIOBAHUNM TEOPETHUECKUX U
WUTIOCTPUPYIOIINX UCTOPUIO OTKPBITHI. Pelienre 3a1a4 noBbIIIEHHON TPYAHOCTH.
Koppecnonaenrckas pabdora.

XUMUYeCKHe BeUepa, HaydyHbIe KOH(DEPEHIINH, 3aHATUS 00hCIMHCHHMSI, OJIMMITAA]IBI, KOHKYPCHI
SPYIUTOB, BBIMTYCK OroJIIeTeHel, ctenraser, nundopmaruu CMU.

DKCHepUMEHTAIIbHOE

3aHaTus 00beAMHEHUS, KOHPEPEHIINN, XUMUYECKIE BeUepa, 3aIlUTa IIPOEKTOB, MPE3ECHTAIIHH.
Koncrpykropckoe

KoHncrpynpoBanue npubopoB, MakeTOB, MOJIENEH, CPECTB HATJISIAHOCTH.

O6opynoBaHre XUMHUYECKOTO KaOWHETA.

Henab: popmupoBanue y ydamuxcsi ONbITa XMMUYECKOTO TBOPUYECTBA, KOTOPHIN CBSI3aH
HE TOJBKO C COJIEpKaHUEM JESITeIbHOCTH, HO U C OCOOCHHOCTSMHU JIMYHOCTH peOeHKa , ero
CIIOCOOHOCTSIMM K  COTPYJHMYECTBY, pa3BUTHE OOLIEKYJIbTYpHOH KOMIETEHTHOCTH,
MPEACTABICHUH O pOJM €CTECTBEHHOHAYYHBIX 3aHSITHI B CTAaHOBJIEHWM LMBUIIM3ALNH,
MO3HABATEJIbHON AKTUBHOCTM M CaMOCTOSTEIbHOCTH, TIOJOXUTEIbHOW MOTUBALMM K
o0ydyeHHIo, ONbITa caMOpealu3alud, KOJUIEKTUBHOTO  B3aUMOJIEUCTBHS,  pa3BHUTHE
MHTEJUIEKTYaJJbHOTO U TBOPYECKOrO TMOTEHIMala JieTed Ha ocHOBe (HOPMHUPOBAHUS
OTEepalMOHHBIX CHOCOOOB YMCTBEHHBIX JIEHCTBUH IO pPEIICHHI0 TEOPETUYECKUX U
MPaKTUYECKUX 3a]1a4 B 00JACTH XUMHUH.

3aoauu npozpammul:

OO6pazoBarenbpHBIC:

1) dopMupoBaHUE YMEHUI U 3HAHUM P PELUICHUU OCHOBHBIX THUIIOB 33Ja4 M0 XUMHUU;

2) GopmupoBaHHe MPAKTUYECKUX YMEHHMH NpU pElICHHUH SKCIEPUMEHTATbHBIX 3a/1au
Ha paclo3HaBaHUE BEIECTB;

3) MOBTOpEHHE, 3aKPEIEHHE OCHOBHBIX MOHITHI, 3aKOHOB, TEOPHH, a TAK)KE HAYYHBIX
(hakTOB, 00pPA3YIONIUX XUMUYECKYIO HAYKY.

Bocnuraren pHble:

1) coznaHue MeJaroruvyeckux CUTyaluid YCIEIIHOCTH AJIs MOBBIIMICHHUS COOCTBEHHOMN
CaMOOLIEHKH U CTaTyca y4alluXcs B TJla3aX CBEPCTHUKOB, N1€/1ar0r0B U POJIUTEINCH;

2) dopmupoBaHHE MO3HABATEIbHBIX CIIOCOOHOCTEH B COOTBETCTBUM C JIOTUKOU
pa3BUTHS XUMUUECKOU HAYKU;

3) conelicTBHE B MPO(OPUEHTALIMH IKOJILHUKOB.

Pa3BuBaromue:

1) pa3BHBaTh Y HIKOJbHHUKA YMEHHE BBIACIATH IJIaBHOE, CYIIECTBEHHOE B M3y4YEHHOM
MaTrepuale, CpaBHUBaTh, 0000IIaTh U3y4yeHHbIE (DAKThI, JIOTHUYECKH U3JIaraTh CBOM MBICIH MPU
pelIeHnH 3a/a4;

2) pa3BUBATh CAaMOCTOSATEIHLHOCTh, YMEHHUE MIPEO0I0JIeBATh TPYJHOCTU B YUCHUH;

3) pa3BUBaTh SMOIMH YYalIUXCS, CO3JaBas IMOIMOHAJIbHBIE CUTYallMU YIUBICHUS,
3aHUMATENIbHOCTH, IapaI0KCAbHOCTH;

4) pa3BUBaTh NPAKTUYECKHE YMEHUS YYAIIUXCS MPHU BBINOJHEHUH MPAKTUYECKUX
AKCIEPUMEHTAJIbHBIX 3a/1a4.

5) pa3BHUBaTh HHTeJ’IJ’IeKTyaJ’ILHHﬁ u TBOp‘lCCKI/Iﬁ NOTCHIMAJI JUYHOCTH,
JIOTUYCCKOC MBIIJICHUC TTPU PCHICHUU DKCIICPUMCHTAJIBHBIX 3a4a4 110 XUMHWH;
6) Y4YUTH TCXHHUKE IMOATOTOBKHU U ITPOBCACHHUA XUMHUUCCKOT' O 3KCIICPUMCHTA,

C MIOMOIIBIO 3aHUMATCIIbHBIX OIBITOB MOAHATL Y 06yl1a}01111/1xc;1 HHTEPEC K U3YUCHUIO XNMHU,
Y4uThb HOpUCMaM pPCIICHUA TBOPUYCCKUX 3aday, IMOUCKY AJIBTCPHATUBHOIO PCUICHUSA,
KOM6I/IHI/Ip0BaHI/IIO paHeC HU3BCCTHBLIX cImoco0oB pelmicHusdA, aHalu3dy W COIOCTABJICHUIO
PAa3JIMYHBIX BAPUAHTOB PCHICHH A, YUUTh aKTHUBHO MBICIIUTD,



7) pacmiupsaTh Npo(eCcCHOHATIBHBIA KPYT030p, 3PYAUIHNIO, TOBBIIIATE OOIUNA YPOBEHD
00pa30BaHHOCTH U KYJIBTYPBHI.

[lepeunciiennple 3aaydl OXBATHIBAIOT IIMPOKHH Kpyr NpoOJeM BOCHHUTAHUSA H
JOTIOJIHUTENIBHOTO 00pa30BaHUs LIKOJIbHUKA, PEUICHHE M pealu3anusi KOTOPBIX HEOOXO0IUMBI
IUTSL JOCTH)KEHUS TTOCTABIICHHOW I[EJIH.

Ha npoBenenue 3ansTHii mpeqMeTHOTO Kypca «Pemienne pacuéTHBIX 3a1a4 110 XUMUHU»
oTBoauTCs 1 "ac B Henemto, npeaycMmorpeHHoit @I'OC (34 yacoB B rox)

MeToabl 00yUyeHH:

CrnogecHule: yCTHOE U3TI0KEHHUE, 00BICHEHNE, (POHTAIBbHBIE Oece/Ibl, HHINBUIyalbHbIC
Oecenbl.

Haznaouvie: MynbTUMeauiiHbIE MPE3EHTALMM, JEMOHCTpAIUs, COCTaBJICHUE OMOPHBIX
KOHCIEKTOB, CXEM, TaOJIHII;

Ilpakmuueckue: pemenue 3anad, OBP, renernueckux mnpeBpaiieHuii, MPOEKTHas
NeSITeNbHOCTh, OPraHU3allMOHHAS 1€ATEbHOCTh, COCTaBIEHUE TOPT(HOIIHO.

@®opMbI OPraHU3aUUH AeATeIbHOCTH YYALMXCH
['pynmoBas, ”HAMBHUAYAIBHO-TPYNIIOBAs, NHAWBUAYAJIbHAS, ITApHAs.

®opMbl IPOBEIeHU S 3aHATHI

1) nekuus;

2) TNPAKTUKYM;

3) 3amuTa MpOEKTOB;

4) KOHCyAbTalU;

5) mpe3eHTanus mopgoJmo;

6) MacTepcKas o PEeLICHUIO 3a1a4.

@®opMbI U METO/Ibl, TEXHOJIOTUH 10 (POPMHUPOBAHUIO
YVI: 1) JUYHOCTHBIE YV ]I
TEXHOJIOTUs BeJeHus npobieMuoro auanora (asrop E.JI.MenbHrKOBa);
2) peryasituBubie YV /|
paboTa ¢ KapTou
ypOKa;
MIPUMEHEHUE METOIUKHN 0e30TMeTouHoro oOydenus (aBrop I'.A.llykepman); pabora
10 CaMo- U B3aUMOKOHTPOJIIO YCTHBIX U MHUCbMEHHBIX OTBETOB (110 3apaHee
OTpeeIEHHBIM KpUTEpHsIM, oOpasiiam);
3) yueOHO-IO3HABaTeJIbHbIE
Y V]I penienue npoeKTHBIX

3a1ay;
MpUMEeHeHue ciaoBapel, cipaBounukoB, KT - TexHonoruit; muddepenunamnms
3aJaHul;
MPUMEHEHUE TBOPUECKUX 3aJaHUM, MPAKTUKO-3HAYMMBbIX 3aJJaHUM.

4) KOMMYHHUKATUBHBIE

3aIUTa POEKTOB;
rpynnoBas, MHAUBUAYAJIbHO-TPYIIIOBAs, MHAUBUAYAJIbHAsL, TApHAasi OpraHUu3anus
3aHATUUN

O:xnpaembie pe3yabTaTsl popmupoBanus Y'Y /|

1. Jluunocmmusle ynueepcanvhoie yueoHvle Oelicmeus

- Pasnuuarh OCHOBHBIC HPABCTBEHHO-ICTCTHUCCKUE MTOHSITHS,

- OueHUBaTh CBOM U UYXHE MOCTYIKH;

- AHanM3MpOBaTh M XapaKTEPU30BATh IMOIIUOHATIbHBIC COCTOSHHS U
YyBCTBa OKPYKAIOIINUX, CTPOUTH CBOM B3aUMOOTHOIICHHSI C UX YUETOM;



OLIGHI/IBaTb CUTyalluu C TOYKH 3pCHUA ITPABUJI IOBCACHUA U 3TUKHU,

[IposiBisATh B~ KOHKPETHBIX  CHUTyallHsIX  JIOOpPOKEIaTelabHOCTh,  JOBEpHUE
BHUMATCIIbHOCTD,

BLIpa)KaTI) IMMOJIOKUTCIIBHOC OTHOIICHHEC K IPOLECCCY MMO3HAHUA,

[IposiBnsATH BHUMaHKE, YIUBICHUE, XKEIaHue OOJIbIIe y3HATD,

OneHnBaTh COOCTBEHHYIO YUCOHYIO NEATEIBHOCTh: CBOU

JOCTHXXECHH S, CaMOCTOATCIIbHOCTD

HpI/IMerlTB npaBujia JOC€JI0OBOro COTPYAHHUUYCCTBA: CpaBHHUBATh pPa3HbIC TOYKHU
3pCHUA; CUUTATBCA C MHCHUCM APYroro 4€jI0BCKa, MHUIUATHBY, OTBCTCTBCHHOCTD,
MPUYMHBI HEyAad; MpOSBISATb TEpPHEHUE U J0O0POKENaTeNbHOCTh B CIIOPE,
JUCKYCCHH, JOBEPHUE K COOECEIHUKY.

Pezynamuenvie ynusepcanvHoie yuednvie oeicmeus

VY nepkuBath 11eb JeATEIbHOCTH JI0 TIOJIYYE€HHUS €€ pe3yibTaTa;

[InanupoBath penienue yueOHoM 3a1a4u;

OneHMBaTh BECOMOCThH INPHBOIUMBIX JOKA3aTEIBCTB M PacCyXIeHUi (yOeauTenpHO,
JI0’KHO, UCTUHHO, CYILIECTBEHHO, HE CYIIECTBEHHO);

KoppektupoBarh AesTeTbHOCTh: BHOCUTh H3MEHEHUS B TIPOIECC C YIETOM BO3HHKIIHAX
TPYAHOCTEH U OIIMOOK, HaMeuaTh COCOObI UX YCTPaHEHUS;

OcyiecTBaATh  UTOTOBBIK  KOHTPOJb  JEATENbHOCTH  («4TO  CHEJNAaHO») H
MOOTIEPAIMOHHBIN KOHTPOJIb («KaK BBIMOJIHEHA KaXK/asi ONeparnusi, BXOAIIas B COCTaB
y4eOHOTO JIEHCTBU»);

OneHuBaTh pe3yabTaThl JESITEIBHOCTH;

AHanmM3upoBaTh COOCTBEHHYIO PaboTYy;

OneHuBaTh ypoBEHb BIIAJEHHS TEM WIM MHBIM y4eOHBIM JAelcTBHEM (OTBeyaTh Ha
BOIIPOC «4TO 51 HE 3HAIO U HE YMEIO?7»).

3. Ilo3nasamenvnvle yHueepcaibHole yueonvle 0eiicmaeus

AHanu3upoBaTh PE3yNbTAaThl AJIIEMEHTAPHBIX HCCIENOBaHHUM, (UKCUPOBATH UX
pe3ynbTaThl;

BocmpousBoauts mo mamsté UHGOPMAIMIO, HEOOXOAUMYIO Uil peuleHus y4eOHOMH
3a/auu;

[IpuMeHsATh TaONUIIBI, CXEMbI, MOJETH JJI MOTy4YeHUS HH(OPMALIHH;

[Ipe3enToBaTh MOATOTOBICHHYIO HH(POPMALIMIO B HATJISITHOM M BepOalIbHOM BH/JIE;
[IpuBOAUTH MPUMEPHI B KAYECTBE JOKA3aTEIbCTBA BBIIBUTAEMBIX MTOJOKEHUM;
BoinonHATh yueOHbIe 3a/1auu, HE UMEIOIINE OJTHO3HAYHOTO PEIICHUS.

Kommynukamuenoie YHUeepcanbHble yueOHble 0elicmeus
BocnpuHumaTh TEKCT € y4eTOM IOCTaBJICHHON yueOHOM 3ajaud, HaXOJUTh B TEKCTE
MH(pOpPMAINIO, HEOOXOAUMYIO JJIs €€ PelIeHHUS;

CpaBHHMBaTh pa3HbIe BH/IbI TEKCTA;

CocTaBnsATh IUIaH TEKCTA;

OdopmiiaTh AMaNOrMueckoe BBICKA3bIBAHUE B COOTBETCTBUHM C TpeOOBaHUSAMU
pEYEBOro ITUKETA.

Dopmamu omuémuocmu 10 U3YYSHUIO TAHHOTO Kypca MOTYT OBITh:
KOHKYpC (KOJIMYECTBEHHBIH) YKClia pelIEHHbBIX 3a/1a4;
3a4é€T N0 PEUICHUIO 3a/1a4.



Coaep:kaHue npeagMeTHOr0 Kypca

BBenenmne (2 yaca)

3HAKOMCTBO C IEJISIMH | 3aJja4aMH Kypca, ero cTpyKTypoi. OCHOBHBIC (PU3MUYECKHE H
XUMUYECKUE BEIIMYUHBI.

Tema 1. MaTemaTuueckue pacuérsl B xumuu (7 4acoB)

Bonmoponnas enunuma aromMmHod macchl. OTHOCUTENBbHAsT aTOMHAsh W MOJICKYJIsIpHAs
Macchl. HaxokieHre OTHOCHTEIILHON MOJICKYJIIPHOHM MaccChl 110 ()OpMYyJIie BEIIeCTBA.

MaccoBas 10Ji1 XMMHYECKOTO JIEMEHTA B CII0KHOM BeniecTse. Pacuér MmaccoBoil 101u
XUMUYECKOTo 3JeMeHTa 1o ¢opmyne BemectBa. Haxoxaenue ¢opmynsl BelecTBa IO
3HAYCHHUSIM MAaCCOBBIX JIOJICH 00pa3yIOMIMX €ro 3JIEMEHTOB.

O0BEMHAs 10751 KOMIIOHEHTA Ta30BOM CMECH.

[Tonsarue 06 00BEMHOI 10716 KOMITOHEHTA ra30BOM CMECH M PACUYETHI C UCIIOJIB30BAaHUEM ITOTO
MTOHATHSL.

MaccoBasi 10151 paCTBOPEHHOTO BEIIECTBA.

PactBOpsl, pactBOpuUTENh W pacTBOpEHHOE BemiecTBO. [lOHATHE O KOHIEHTpAIMU
pacTBOPEHHOTO BemlecTBA. MaccoBasi [0Ji1 pPacTBOPEHHOTO BEIIECTBA W PACUYEThl C
WCIIOJ30BAaHUEM ITOTO TTOHSATHUS.
MaccoBas 1015 IpUMecei.
[TonaTre o 4ynMCcTOM BEMIECTBE W MpUMecH. MaccoBas J0Js MPUMECH B 00pasile MCXOTHOTO
BemecTBa. OCHOBHOE BemiecTBO. PacuéT mMacchl OCHOBHOTO BEIIECTBA IO MAacce BEIIECTBA,
COJIEpIKaIero OMpeAeIE€HHYI0 MO0 MpUMEce W Jpyrue Moau(PHUKAIMOHHBIE PacuéThl C
HUCIIOJIb30BAaHUEM ITHUX MOHSITHM.
Tema 2. KosinyecTBeHHbIE XapaKTEePUCTUKHU BelecTBa (6 4acos)
OCHOBHBIE KOJINYECTBEHHbBIE XapaKTEPUCTUKH BELIECTBA.

[Tocrossnnas ABoranpo. KonuuectBo BemecTBa. Mok, Monsipaas macca. MosisspHbIi
00BEM razoobpasHoro BemiecTBa. KpaTHble eJMHUIBI KOJIMYECTBA BEUIECTBA - MILIUMOJb U
KWIOMOJIb, MWUIMMOJSpPHAas M KWIOMOJISIPHAs MAacChl BEIIECTBA, MWIJIMMOJSPHBIA U
KHJIOMOJISIPHBIN 00bEMBI Ta3000pa3HBIX BEIIECTB.

Pacuérel ¢ ucnonap30BaHMEM NOHATUM «KOJIMYECTBO BEIECTBA», «MOJSPHAs Maccay,
«MOJISIPHBIN 00BEM ra3oBy, «IIOCTOSTHHAS ABOTaIpO».

Pacuérnbie 3agaun. 1. BpruncieHne KoJiM4ecTBa BEIIECTBA MO W3BECTHOMY YHUCITY
YacTUI[ 3TOro BelecTBa. 2. BpluMcieHHME Macchl BEIIECTBA 10 W3BECTHOMY KOJMYECTBY
BemecTBa. 3. BrplumciieHne KoiludecTBa BeEIIECTBA MO H3BECTHOMY OOBEMY BemiecTtBa. 4.
Brluncnenue unciia yacTull 1o U3BECTHOM Macce BEUIECTBA.

5. OnpenieneHne OTHOCUTENbHOU INIOTHOCTH Ia3a.
Tema 3. KosinuecTBeHHbIE XapAKTEPUCTUKH XUMHYECKOI0 mpouecca
(15 yacoB)

Pacuér xonmuecTBa BemiecTBa, Macchl WM 00bEMa HMCXOJHBIX BELIECTB U MPOAYKTOB
peakuuu.

Pacuérnble 3agauu. 1. Boruncienue no XuMH4YeCKUM ypaBHEHUSIM MacChl, 00bEMa WU

KOJIMYECTBa BEIllecTBa MO U3BECTHOM Macce, 00BEMY MM KOJIMYECTBY BELIECTBA OJHOTO U3
BCTYIAIOUIUX B PEAKIMIO BEIIECTB UM MPOAYKTOB PEAKIIUU.
2. Borunicienne maccel, 00b€Ma MPOIyKTa PEaKIUU, €CIU OJHO U3 PEearupyrolluX BellecTB
naHo B u30bITKE. 3. BhIuncienne Maccel (KOIMYecTBa BellecTBa, 00bEMa) MPOAYKTa Peakinu,
€CJIM U3BECTHA Macca UCXOJHOTO BEIIECTBA, COAEPKAIIETO ONMPEAEIEHHYIO T0JI0 MpUMecen. 4.
Brrunicrnienne macchl (KOTUYECTBa BEIECTBA, 00bEMa) MPOIYKTa pPEakiuu, €CId H3BECTHA
Macca pacTBOpa U MaccoBasl J0Jsl pacTBOPEHHOro BewiecTna. 5. OmnpeneneHre MacCoBOM WIIH
00BEMHON JONM BBIXOJA MPOAYKTa OT TEOPETUYECKH BO3MOXKHOTrO. 6. PemieHue memouex
MpeBpalleHusl.

7 Pacu€tpl, CBsi3aHHBIE C KOHIIEHTpAIlMeil pPacTBOPOB, PACTBOPHUMOCTHIO BEIIECTB,
ANEKTPOIUTUYECKON TUCCOLMAIUEH.



Tema 4. OKHCIUTEIbHO-BOCCTAHOBHUTE/ILHbIE peakunu (4 yaca)
OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu. OKHUCIUTEIb UM  BOCCTAaHOBHUTEIb,
OKHCIIeHHEe U BoccTaHoBJeHUE. COCTaBJIEHUE YPAaBHEHUN OKHCIUTEbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MeToI0M 3JIEKTPOHHOTO OanaHca.
Krnaccudukaius oKucIuTeIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN.
TemaTu4eckoe NVIAHUPOBAHME € YKa3aHHEM KOJINYeCTBA YacCOB,
OTBOJAUMBIX HA OCBOEHHE KAMKA0il TeMbI

No Cojaep:xanue pasjeiia Koxa-Bo

n/n qaC0B

BBenenue (2 uaca)

1 3HAKOMCTBO C IEJISIMH | 3aJlayaMU Kypca, €ro CTPYKTYPOH. 1
2 OcHoOBHBIE (PU3UUECKHUE U XUMUYECKUE BETUUNHBI. 1
Tema 1. MaremaTuvyeckue pacuérol B Xumuu (7 4acoB)

3 OTHOCHUTENbHAS ATOMHAS U MOJICKYJISIPHAS MaCChl 1
4-5 |MaccoBas J0J1s1 XMMHUYECKOTO 3JIEMEHTA B CII0OKHOM BEILIECTBE

6 OOBEMHAs 107151 KOMITIOHEHTA Ta30BOM CMECH 1
7-8 |MaccoBas 10Jisl BEIIECTBA B paCTBOPE.

9 MaccoBas 107151 IpUMecei. 1

Tema 2. KosiuuecTBeHHBbIE XapAKTEPUCTHKH BellecTBa (6 4acos)
10  |OCHOBHBIE KOJTMYECTBEHHBIE XAPAKTEPUCTUKH BEILIECTBA. 1
11  |BeluncneHre KOJIMYECTBA BEMECTBA [0 U3BECTHOMY YHMCIY YACTHUI] TOTO 1
BEILIECTBA.

12 Brrancienne macchl BCIICCTBA 11O U3BECTHOMY KOJIMYCCTBY BCIICCTBA.

13  |BeiuncieHne KOIU4YecTBa BEIIECTBA MO0 U3BECTHOMY 00BEMY BEIIECTRA.

14  |BnrumcieHue 4uciia 4acTUI] IO U3BECTHOM Macce BEIECTBA.

e

15  |OnpeneneHue OTHOCUTEIbHOM MJIOTHOCTH ras3a.

Tema 3. KosimyecTBeHHbIEe XapAKTEPUCTHKH XMMHUYECKOT 0 Mpolecca

(15 yacoB)
16  |Beluncienue Macchl IPOAYKTa PEAKIUK 10 U3BECTHOM MAacce MCXO0THOTO 1
BELIECTBA.
17 |Beluncnenne Macchl MPOAYKTa PEAKIMK 110 U3BECTHOMY KOJIMYECTBY 1
HCXOJIHOTO BEIIECTBA.
18  |Beluncnenne 00bEMa OJTHOIO U3 PEArMPYIONIMX BEILECTB 10 3aJ1aHHOM 1
Macce MPOAYKTa PEaKIMH.
19-20 |Bpruuciienue Mo ypaBHEHMIO XMMHUYECKON PeakUu (€CIIU OJJHO M3 2
pearupyronmx BelecTB AaHO B U30OBITKE).
21-22 |Bpluncnenue Macchl IPOAYKTa PEAKIMHU 10 U3BECTHOM Macce HCXOIHOTO 2
BELIECTBA, CONEPKAIIEr0 IPUMECH.
23 |BeluncieHre Macchl (KOJIMYECTBA BEIIECTBA, 00BbEMA) IPOIYKTa PEAKIIUH, 1
€CIIM M3BECTHA MAcca pacTBOPA U MAaccoBas J0Js paCTBOPEHHOTO
24-25 |(I'eneTnueckas cBSI3b MEXKIY OCHOBHBIMH KJIaCCAMHU HEOPraHHUYECKOH 2
26 |Boluucinenne 0ObEMHBIX OTHOIIEHUH I'a30B [0 XMMUYECKUM YPABHEHUSM. 1
27-28 |Pacuérsl, CBSA3aHHBIE C KOHIEHTPALMENH PACTBOPOB, PACTBOPUMOCTEIO 1
BEIIECTB, MEKTPOJUTHUECKON AUCCOLUALIMEH.
29-30 |Pemenne KOMOMHMPOBAHHBIX 3a/1a4. 2
Tema 4. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHbIE peakunu (4 yaca)
31  |OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH. 1
32 |CocraBineHue YpaBHEHUH OKHMCIMTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUN 1
METOJIOM JIEKTPOHHOIO OajlaHca.
33 [Knaccu(ukamus OKUCIUTENLHO-BOCCTAHOBUTENbHBIX PEAKIMH. 1
34  [loBropeHue 2

Hroro: 34 yaca
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