


|.IlosicHuTEILHAS 3aNIMCKA.

Pabouas mporpamma «Pemenne pac4€THbIX 3a1au» pa3paboTaHa B COOTBETCTBHH C:

- @egepadbHBIM TOCYIAPCTBEHHBIM O00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO  OOIIETo
oOpa3oBaHus, YTBepKAEHHOTO MpHKa3oM MuHuctepcTBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu
ot 17.12.2010 r. Nel897 (Ilpuxa3 MunucrepctBa oOpa3zoBanusi u Hayku Poccuiickoit ®denepauuu o
BHeceHuH u3MeneHnit B ®I'OC OO0 ot 29.12.2014 1. Ne 1644)

- ¢ y4€TOM TIpOrpaMMBI 10 yueOHOMY npeamery «Xumusi» 8 kiacc (Xumus. Pabodne mporpamMMsi.
[Ipenmernas nuHus yuyeObHukoB O. C. TaOpuensna 8-9 kiaccwl: mnocobue g yduTeneu
o01eoOpa3oBaTenbHbIX opranu3anuii /M: u3a-so poda, 2015 r).

Pabouas mporpamma siBisieTcst MOAU(PHUIMPOBAHHOM (a1alITUPOBAHHOM).

[IporpamMma nmMeet npeanpo@uibHyI0 HalpaBIeHHOCTb, pacCunuTaHa JJis oOydaronmxces 8 Kiacca,
1 gac B Henento (34 yaca B ron).

[Iporpamma «Pemienne  pacueTHBIX 3aJauy» OTHOCUTCS K IPEIMETHOMY 00pa3oBaTEIbHOMY
MOJYJII0, @ UMEHHO K MEXIIPEJIMETHOMY, TaK KaKk yMEHHUE pellaTh 3ajjaud BOCTPEOOBAHO U Ha APYrUX
npeaMeTax (MareMaTuka, Gu3nKa, OMOJIOTHS, ACTPOHOMUS ).

Pemenne pacu€THbIX 337a4 3aHMMAET Ba)KHOE MECTO B U3y4EHUH OCHOB XMMUYecKoi Hayku. [Ipu
pelieHuy 3a1a49 MPOUCX0IUT O0Jiee TITyOOKOE 1 TIOJTHOE YCBOSHUE YUeOHOTO MaTepHalia, BRIpadaThIBAIOTCS
HaBbIKM TPAKTUYECKOTO MPUMEHEHHUs] HUMEIOIIMXCS 3HaHWM, pa3BUBAIOTCA CIOCOOHOCTH K
CaMOCTOSITENIbHOM paboTe, MpPOUCXOIUT (OPMUPOBAHHE YMEHHMSI JIOTHUECKH MBICIUTh, HCIOJIb30BaTh
NpUEMBI aHATIN3a U CUHTE3a, HAXOIUTh B3aUMOCBSI3b MEXK/y 00bEKTaMU U sIBICHUSMU. B 3TOM OTHOIIEHNM
peleHue 3a1a4 ABIseTCs HEOOXOJMMbIM KOMIIOHEHTOM TPU U3Yy4EHUU XUMUH.

Pemienne pacyeTHBIX 3a7jay O XUMHH BCETAA BBI3bIBAJIO U MPOJOKAET BbI3bIBATh 3HAUUTEIIbHBIE
3aTPyAHEHHs] y MHOTHUX YYalIUXCsl, KaK M3Yy4aroluX XUMHUIO Ha 0a30BOM, TaK U Ha NPOQHILHOM YPOBHE.
IIpakTuka paboThl MOKA3bIBAET, YTO OJHOM M3 MPUYUH TAKUX 3aTPYIHEHHUH SIBIISETCS HEXBATKA BPEMEHU
Ha oOy4yeHue pELICHHIO pacueTHhIX 3aJad MMEHHO B 8 Kkiacce. B Havane u3ydeHUs Kypca XUMUHU
3aKJIa/IbIBAIOTCS OCHOBBI JUISl PEIICHUS B JalbHEHIEM 00Jiee CIOKHBIX U KOMIUIEKCHBIX 3a/1a4.

eab mporpamMMmabi:

3aKperieHue, CUCTeMaTH3alus U yriIyOJeHUe 3HaHUH ydalluxcs 0 XMMUHU IIyTeM peleHUs 3a1a4
Pa3IMYHOIO YPOBHS CJIOKHOCTH, COOTBETCTBYIOLIME TPEOOBAHUAM UTOTOBOM aTTECTALlMU IO XUMUH.

3agayu nporpamMmbli.

1) dopmupoBaHue yMEHU U 3HAHHUHN MTPU PELICHUN 3a/1a4 110 XUMHU;

2) MOBTOpEHUE, 3aKPEIJICHHEe OCHOBHBIX MMOHSATHH, 3aKOHOB, TCOPHH, a TAK)KE HAYYHBIX (PaKTOB,
00pa3yIoIMX XMMHYECKYIO HAyKY;

3) QopmupoBaHHE MNO3HABATEIBHBIX CIOCOOHOCTEHl B COOTBETCTBHU C JIOTUKOH pa3BHTHS
XUMUYECKOHN HAyKH;

4) pa3BHBaTh y IIKOJBbHHKA YMEHHE BBIJCIATH ITIABHOE, CYIIECTBEHHOE B M3yYEHHOM MaTepHale,
CpaBHUBaTh, 0000I11aTh N3y4eHHBIE (DAKThI, JOTMYECKU U3JIaraTh CBOM MBICIIHU NPH PEILIEHUH 3a]1ay;

5) pa3BuBaTh CaMOCTOSITENIBHOCTh, YMEHHE IIPEOJOJICBATh TPYIHOCTH B YYCHHH, SMOLUH
y4aluxcs, Co3AaBasi SMOLIMOHAIbHBIE CUTYallU YAUBIICHUS, 3aHUMATEIbHOCTH, apaJOKCAIIbHOCTH;

6) pa3BUBaTh MHTEIUICKTYaIbHBIN M TBOPYECKHH MOTECHIMAT JTHMYHOCTH, JIOTUYECKOE MBIIIJICHUE
IIPY PELIEHUH PacUETHBIX 3a7a4 110 XUMHUH;

7)  y4uTh TpHEMaM pEUICHUS TBOPYECKUX 3a7ad, IOUCKY allbTEPHATUBHOTO pEIICHHS,
KOMOMHUPOBAaHHIO DPAaHEE W3BECTHBIX CIOCOOOB PpEIICHHUS, AaHAJINW3y M COMOCTABICHHUIO PA3IUYHBIX
BAPUAHTOB PEIIEHNUS, YIUTh AKTUBHO MBICIIUTB.

Kypc conepxutr uerbipe OiioKka: MaTeMaTHUECKHE pacueTbl B XHMMHH, KadeCTBEHHbBIE
XapaKTEPUCTUKH BEIIECTBA, KOJMYECTBEHHBIE XapaKTEPUCTUKU XUMHUYECKOTO IPOLECCa, OKUCIUTENBHO-
BOCCTAHOBHTENIbHBIE peakiuu. Kaxkaplii OJOK HauMHAeTCs C TEOPETHUECKOTo BBEACHUS, B KOTOPOM



paccMaTpUBAIOTCSl pa3HbIe CIOCOOBI pemieHus 3agad. B nanmpHelmem ydamuecs CaMOCTOSITEIIBHO

OTIPECNSAIOT CHOCco0 pelieHusT — TJIAaBHOE, 4YTOOBI OH OBUT pallMOHATBHBIM M JIOTHYECKU

IIOCJICA0OBATCIIbHBIM.

JIaHHBII KypC MOXET U3y4aTbCsl Kak B OYHOM (hopme, Tak ¥ peKUME TUCTAHIUOHHOTO O0yJYEeHHUS.

Il. IInanupyemble pe3yJbTaThl H3yYeHUs] Kypca

1.

Ilpeomemmnoie ynusepcaivhole yueOHble 0eiicCm U

3HaTb:

CIIOCOOBI PEIICHUS PAa3IUNYHBIX TUTIOB YCIIO)KHCHHBIX 3a/1a4;

OCHOBHBIE ()OPMYITBI U 3aKOHBI, IO KOTOPBIM ITPOBOISITCS PACUETHI;

CTaHJApTHBIC AITOPUTMBI PEIICHUS 3a/1a4.

YMers:

peniaTh 3a/1a4 MOBBIIIEHHOMN CII0KHOCTH Pa3JIMYHBIX THUIIOB;

YETKO MPEACTABIISTH CYIIIHOCTh OMMMCAHHBIX B 337]a4€ MPOIECCOB;

BHJIETh B3aUMOCBSI3b MTPOUCXOISIINX XUMHUYECKUX TTPEBPAIICHUI 1 U3MEHEHUN YMCICHHBIX
rapaMeTpoB CUCTEMBI, OTTUCAHHOW B 3a/1a4e;

CaMOCTOSITEIHHO COCTABJISATh TUTIOBBIE XUMUYECKUE 3a/1aUl U OOBICHITh UX PEIICHHUE; BIIAJIETh
XUMHUYECKON TEPMUHOJIOTHEH;

MOJIb30BATHCSI CIIPABOYHOM JIUTEPATYPOU IO XUMUH IS BBIOOPA KOJTMYECTBEHHBIX BETTUYHH,
HEOOXOUMBIX JUISI pEeUICHUS 3a/1a4.

Memanpeomemmnule ynugepcaivHvle yueoOHvle 0elicmeus

PaGoTtath caMOCTOSTENIBHO U B TPYIIIIE;

AHanM3MpoBaTh Pe3yNbTAThI JIEMEHTAPHBIX UCCIIEOBaHUM, (PUKCUPOBATh UX PE3YNIbTATHI,
BocnpousouTe 1o namsTu nHGOpMaInoo, HeOOXOAMMYIO JIJIsl PEIICHHS Y4eOHOM 3a1a4u;
[IpuMeHsTh TaGIULIbI, CXeMbl, MOJENHN VI MOJIy4eHUs nH(QOpMaInu;

[Ipe3enToBaTh NMOArOTOBICHHYIO HH(GOPMALIMIO B HATJIATHOM U BepOAJTILHOM BUJIE;
[IpuBOIMTE IpHUMEpPHI B KAYECTBE J1I0KA3aTEIHCTBA BHIIBUTAEMbIX TTOJIOKECHHIA;

BrinosHsATe yueOHbIe 3a/1a4l, HE HUMEIOIIUE OJJTHO3HAYHOTO PEIICHHUS.

Jluynocmmuwle ynugepcanvHbvle yueoHnvle 0elicmeus

Pa3znuyaTth OCHOBHBIE HPABCTBEHHO-ICTETUUECKHE MTOHSATHUS;

OneHuBaTh CBOU U UY)KHUE MTOCTYIIKH;

AHaNMM3UPOBATh U XapaKTEPU30BaATh SMOLIMOHAIILHBIE COCTOSIHUS U YYBCTBA OKPY)KAIOIIIUX,
CTPOUTH CBOU B3aMMOOTHOIICHHUS C UX YUETOM;

OneHnBaTh CUTYallUU C TOUKH 3PEHUS IPABHII TIOBEJCHUS U STUKU;

[TposBNISTH B KOHKPETHBIX CUTYaLIUAX J0OPOXKENATENIbHOCTD, TOBEpHUE BHUMATEIILHOCTD;
BripaxaTh m0JI0)KUTENBHOE OTHOLIEHUE K MPOLECCY MTO3HAHUS;

[IposiBisSITH BHUMaHUE, YAUBIICHUE, )KeTaHHe OOJIbIIIE Y3HATH;

OrneHnBaTh COOCTBEHHYIO YUEOHYIO NESTENbHOCTD: CBOHM JOCTHKEHUS, CAMOCTOSATEIBHOCTh
[IpuMeHsTH MpaBuUIIa 1E€I0BOTO COTPYAHUYECTBA: CPABHUBATH Pa3HbIE TOUKHU 3PEHUST; CUUTATHCS C
MHEHHEM JIPYroro YeJIOBEKa, MHUIIMATUBY, OTBETCTBEHHOCTh, IPUYUHBI HEYJa4; IPOSIBIATh
TepIIeHHE U T00POKENATENTLHOCTh B CIIOPE, TUCKYCCHH, JOBEpPHUE K COOECETHUKY.

Pecynamuenvie ynugepcanvnule yueonvie 0eiicmeus

VY aepkuBaTh 1ENIb ACATEIBHOCTHU 10 MOJYYEHHS €€ PE3yIbTaTa;

[TnanupoBaTh pemieHre yueOHoM 3a1auu;

O1neHrBaTh BECOMOCTh MPHUBOIMMBIX JI0Ka3aTeNbCTB U pacCyKIeHUU (YOeauTenbHO, JIOXKHO,
HCTUHHO, CYIIECTBEHHO, HE CYLLIECTBEHHO);



e KoppeKkTupoBaTth IesTeIbHOCTh: BHOCUTh H3MEHEHHS B ITPOLIECC C YI€TOM BO3HUKIIUX TPYJHOCTEH
1 omMOOK, HAMEYaTh CIIOCOOBI MX YCTPAHEHUS;

e  OcCymecTBIATh UTOTOBBIN KOHTPOJIb IEATEILHOCTH («UTO CHIEIaHO» ) M TIOOTIEPALMOHHBIA KOHTPOIIb
(«xak BBIMOJHEHA KaXK/ast OTiepalys, BXOIIIasi B COCTaB y4eOHOT0 JCHCTBUY);

e OrneHMBaTh PE3yAbTATHI IEATEIBHOCTH;

e AHanM3uUpOBaTh COOCTBEHHYIO paboTy;

e OreHUBaTh YPOBEHD BIIAJICHUS TEM WIM UHBIM YU4€OHBIM JCUCTBHEM (OTBEYATh HA BOIIPOC «UTO S
HE 3HAIO U HE YMEI0?»).

5. KommynukamueHbvie yHUgepcanbHbvle yuedHble Oeiicmeus
BocnpuHIMATh TEKCT ¢ yUE€TOM MOCTAaBICHHON y4eOHO 3a1a4u, HAXOIUTh B TEKCTE HH(POPMAIIHIO,
HEOOXOAUMYIO JUIS €€ PEeIICHUS;

e CpaBHHBAThH pa3HbIC BUIBI TEKCTA;

e (CocTaBJIITh IUIaH TESKCTA,

L4 O(bOpMJ'ISITB JHUAJIOTHYCCKOC BBICKA3bIBaAaHUEC B COOTBECTCTBUU C TpC6OBaHI/I$IMI/I PEYCBOro 3TUKETA.

I11. Cucrema oueHKH 0OCBOEHHUS YUYAIIMMHUCS Kypca

Dopmamu omuémuocmu 110 U3Yy4EHUIO JaHHOTO Kypca MOTYT OBITh!
* KOHKYpPC (KOJMYECTBEHHBIH) UKciia pelI€HHbIX 3a/1a4;
*COCTaBJICHHE COOPHUKOB aBTOPCKUX 3a/1a4 [0 pa3InYHbIM TeMaM (HarpuMep, «MenunuHay, « KoJoTus»

U T.J.)
* 3a4€T 10 PEUICHUIO 3a4a4.

IV. Conepxanue kypca

«Pelnienne pacyeTHbIX 3a1a4»
(34 yaca, 1 yac B HejgeJI10)

Brenenne (2 yaca)
3HAKOMCTBO C IIEJISIMU | 3a7]a9aMH Kypca, ero CTpyKTypoidl. OCHOBHBIE (PM3HYECKHE U XUMUUYECKHE
BEJINYMHBI.

Tema 1. MaremaTnyeckue pacuérbl B XumMuu (7 yacoB)

Bonoponnas enuHuma atoMHOM macchl. OTHOCHUTENbHAs aTOMHAash WM MOJIEKYJspHAash Macchl.
HaxoxaeHrne 0THOCUTENBHOM MOJIEKYISIPHON Macchl O (popmyIie BEelecTBa.

MaccoBasgs 7011 XHMHYECKOrO »JJIEMEHTa B CIOKHOM BellecTBe. Pacuér MaccoBoll 1oJiM
XMUMHUYECKOTO 3iieMeHTa To ¢dopmMyne BemiecTBa. Haxoxaenue (opmynbl BelIecTBa IO 3HAUYEHUSM
MacCOBBIX JI0JIel 00pa3yoIIUX ero JIEMEHTOB.

OO0bEMHas 1011 KOMIIOHEHTA Ta30BOM CMECH.

[Tonsitre 06 00bEMHOI 10JIE KOMIIOHEHTA Ta30BOM CMECH U PAaCUYETHI C UCTIOIB30BAHUEM ITOTO MOHSTHSL.

MaccoBas 10715 paCTBOPEHHOIO BELIECTBA.

PactBopbl, pacTBOpuTENs U pPACTBOPEHHOE BewIeCTBO. [lOHATME O KOHILEHTpaUuMU PacTBOPEHHOIO
BelecTsa. MaccoBast 107151 paCTBOPEHHOIO BELIECTBA U PACUYETHI C HCIIOJIB30BAHUEM ATOTO ITOHATHS.

MaccoBast [10J1s1 IpUMeECei.

[TonsiTHe 0 YMCTOM BeEmIeCTBE M MpUMecH. MaccoBas J0Jsl IPUMECH B 00pasile MCXOAHOTO BEIIECTBA.
OcHoBHOE BemiecTBO. PacyéT Macchl OCHOBHOTO BEIIECTBA [0 MAacce BEIIECTBA, COACPHKAIIETO
OTpeIeNIEHHYIO OO0 IPUMECEH U Apyrue MOAU(PUKAITMOHHBIE PACUETHI C UCTIONH30BAHUEM ITUX MOHSITHA.

Tema 2. KosimuecTBeHHbIE XapaKTePUCTHKH BellecTBa (6 yacos)



OcHOBHBIE KOJIMYECTBEHHBIE XapAKTEPUCTUKH BEIIECTBA.

[ToctossnHas ABoranpo. KommuectBo BemectBa. Moabs. MonsipHas macca. MossipHblil 00bEM
ra3oo0pa3Horo BemecTBa. KpaTHble €IMHUIBI KOJMYECTBA BEIIECTBA — MUJUIUMOJIP U KHJIOMOJIb,
MUWUTUMOJISIpHAsE M KHJIOMOJISIpHAs MAacChl BEIECTBA, MWUIMMOJISIPHBIA M KHJIOMOJISIPHBIN 00BEMBI
ra3000pa3HbIX BEIIECTB.

Pacu€tel ¢ HCNOJIB30BAHMEM MOHATHI «KOJMYECTBO BELIECTBA», «MOJIAPHAS MACCa», «MOJISIPHBINA
00BEM Ta30By, «IIOCTOSTHHAS ABOTAAPOY.

Pacuérnble 3agaum. 1. BprunciieHne KOJWYECTBAa BEIIECTBA MO HM3BECTHOMY YHCIY YaCTHI[ 3TOTO
BeliecTBa. 2. BrrynciieHre Macchl BEIIeCTBa IO M3BECTHOMY KOJIMYECTBY BellecTBa. 3. Brrumcienue
KOJIMYECTBA BEILIECTBA M0 M3BECTHOMY O00BEMY BelecTBa. 4. BeIunciieHne dncia 4acTHI] IO U3BECTHOM
Macce BeIlecTBa.

5. Omnpenenenrie OTHOCUTENBHOM IJIOTHOCTH Ta3a.

Tema 3. KosinuecTBeHHbIE XapaKTEPUCTUKH XHMHYECKOT0 MpoLecca
( 15 yacoB)

Pacuér konuyecTBa BemecTBa, MacChl MM 00bEMa UCXOIHBIX BEIIECTB U MPOIYKTOB PEAKIUH.

Pacuérnblie 3agaun. 1. BeruucieHue mo XMMHUYECKMM YpPaBHEHHMSIM MacChl, 00bEMa WM KOJUYECTBA
BEIIIECTBA 0 M3BECTHON Macce, 00bEMY MIIM KOJMYECTBY BEIIECTBA OJHOTO U3 BCTYMAOIINX B PEAKITHIO
BEIIIECTB WX MTPOIYKTOB PEAKIINH.
2. Beruucnenne maccel, 00bEMa MPOIyKTa PEaKIUK, €CIIH OJTHO U3 pearupyrolnuX BEeIEeCTB JaHO B U30BITKE.
3. Bpruncienne macchl (KOJMYECTBAa BEIIECTBA, 00bEMA) MPOIYKTa PEAKIMH, €CIM HM3BECTHA Macca
HCXOJIHOTO BEIIECTBA, COACPIKAIIETO OTIPEACTIEHHYIO OJIIO0 TpuMecei. 4. Berauciienne Macchl (KOJIMYECTBA
BeIlleCTBa, 00hEMA) MPOIyKTa PEAKIINU, €CIIM U3BECTHA Macca pacTBOpa U MaccoBas JI0JIsl PACTBOPEHHOTO
BemecTBa. 5. OmpeneneHre MacCOBOW WM OOBEMHOW JOJM BBIXOJA MPOAYKTa OT TEOPETUUYECKU
BO3MOXKHOTO. 6. Pelienne nenovek npeppaiieHus. 7. KauecrBeHHbIE 3a0a4K

8. Pacuérpl, cBsi3aHHBIE C KOHIIGHTPAIIMEW PacTBOPOB, PACTBOPUMOCTHIO  BEIECTB,
BIEKTPOJTUTHUYECKON JTUCCOIUALIUEN.

Tema 4. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE peakunu (4 yaca)
OKHCIIUTENTbHO-BOCCTAHOBUTENbHBIC peakiuu. OKUCIUTENh M BOCCTAHOBUTENb, OKHCICHHE M
BoccTtaHoBJieHHe. (CocTaBlieHHE YpPaBHEHHH OKHCIMTEIHHO-BOCCTAHOBHUTEIIBHBIX PpEaKIMi METOJI0M
AJIEKTPOHHOTO OajaHca.
Kiaccudukanys oKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

V. TemaTu4yeckoe MiaHNpoBaHue Kypca
«Pemenne pacyéTHbIX 32124 10 XMMHUN», 8 KJ1acc
(Bcero 34 yaca, 1 yac B He/IeJ1I0)

Ne n/nn Ha3zBanue paznena KonnyectBo yacos
BCEro | TeopHs | MPaKTHKa
1 BBenenune(24) 2 1 1
2 Tema 1. MatemaTndeckue pacuérnol B XuMuH (7 4acos) 7 3 4
3 Tema 2. KosimyecTBeHHbIE XapaKTePUCTHKH BelecTBa (6 yacos) 6 1 5
4 Tema 3. KosimyecTBeHHbIE XapAKTEPUCTHKH XUMHUYECKOI0 15 5 10
npouecca (15 vacoB)
5 Tema 4. OxkncANTEIbHO-BOCCTAHOBUTE/IbHBIE peakunu (4 yaca). 4 1 3
6 Uroro 34 12 22

No B ToMm umncne




YpOKa Tema ypoxka Kon-Bo | Teopus | mpakTtuka ®opma
9acoB KOHTPOJISI
1 3HAKOMCTBO C LIEJIIMU U 3a7jauaMu Kypca, ero 1 1
CTPYKTYpPOIl.
2  |OcHOBHBIC (pU3MYECKHE U XUMHUYECKUE BEITHYHHBL 1 1
3 |OtHOCHTENbHAS aTOMHAsI U MOJICKYJISIpHAsi MacChl 1 1
4-5 | MaccoBast J10JisI XMMHYECKOTO 3JIEMEHTA B CIIOXKHOM 2 1 1
BEIIECTBE
6 |OO0bEMHAS 10JIT KOMIIOHEHTA Ta30BOM CMECH 1 1
7-8 |MaccoBas J0JIs BEIIeCTBa B pacTBOPE. 2 1 1 Konkypc
pelIeHus
3a/1aq
9  |MaccoBas 101 IPUMECCH. 1 : 1 3a4eT
10 OCHOBHBIE KOJINYECTBEHHbBIE XapAKTEPUCTUKU 1 1
BEIIECTBA.
11 Boruncnenue KoJm4yecTBa BEIEeCTBa 10 U3BECTHOMY 1 1 [Tono6pate
YHCITY YaCTHII TOTO BEIIECTBA. 3aJIa4d 110
TeMe
12 Brruncienne Macchl BEMIECTBA TI0 U3BECTHOMY 1 1 [Tomo6pats
KOJIMYECTBY BEIIECTBA. 3aJIa4H 110
TeMe
13 Brruncienue KoamdecTBa BEMIeCTBa M0 U3BECTHOMY 1 1 [Tomo6pats
00BEMY BeIIeCTBa. 3a/1a4¥ 10
TeMe
14 BrraucieHne ynciia yacTUIl [0 N3BECTHOM Macce 1 1 [Tomo6pats
BEIECTBA. 3aJ1auu 1o
TeMe
15 Omnpesenenre OTHOCUTEIIBHON TIJIOTHOCTH Tas3a. 1 1 3a4er
16 BrruncieHue Macchl MpoAyKTa PEaKIiy M0 U3BECTHOU 1 1 [Tomo6pats
Macce UCXOIHOTO BEIIeCTBA. 3aJ1auu 1o
TeMe
17 BrruncieHue Macchl MPoayKTa PEakiiuy 10 U3BECTHOMY 1 1 [Tomo6pats
KOJIMYECTBY UCXOHOTO BEILIECTBA. 3aJ1auu 1o
TeMe
18 Brruncienue o0bEMa 0JHOTO U3 pearupyromux 1 1 [Tomo6pats
BEIIECTB 10 33JJaHHOW Macce MPOAYyKTa peaKlUu. 3aJ1a4uu 1o
TeMe
19-20 |BbruncieHue Mo ypaBHEHHIO XUMUYECKOU peaKiiuu 2 1 1 [Tomo6pats
(ecru OJTHO U3 pearupyrouuX BEIECTB JaHO B 3aJ1a4u 1o
30BITKE). TeMe
21-22 |BpruncneHue Macchl MPOaAyKTa peakluy Mo U3BECTHOM 2 1 1 [Tomo6pats
Macce UCXOIHOTO BEIIeCTBa, COJIEPKAIEr0 MPUMECH. 3aJ1a4u 1o
TeMe
23 Brruncnenue Macchbl (KOJMYecTBa BellecTBa, 00bEMa) 1 1 Konkypc
MPOJIyKTa PEaKiuy, €clii U3BECTHA Macca pacTBopa U pelieHus
MaccoBasi JI0JIsl pACTBOPEHHOTO BEIIECTBA. 3aa4
24-25 |['eHetuyeckas CBSI3b MEXKIY OCHOBHBIMH KJIaCCaMU 2 1 1 [TogoGpate
HEOPraHNYeCKOH XUMUU 3aJ1a4u 1o
TeMe
26 Brrunciaenne 00bEMHBIX OTHOIIIEHUH Ta30B 110 1 1 [TomgoGpats
XUMHYECKUM YPaBHEHUSM. 3aJ1a4u 1o
TeMe
27-28 |Pacuérhl, CBS3aHHBIE C KOHIIEHTpaLUeil pacTBOPOB, 2 1 1 3aueT

PacTBOPUMOCTBIO BEILECTB, AIEKTPOITUTUYECKON
UccoIraIuei.




29-30 [Pemenne kKOMOMHMPOBAHHBIX 3a/1a4. 2 1 1 [Tono6patp
3aJ1a4u 110
TeEME
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH. 1 1 [Tono6patp
3aJ1a4u 110
TEME
CocraBieHne ypaBHEHUI OKHCIUTEIBHO- 1 1 [Tono6patp
BOCCTAHOBUTEJIBHBIX PEAKIIUH METOJIOM 3JIEKTPOHHOTO 3aJ1a4u 1o
Oananca. TeMe
Kraccudukanust OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX 1 1 [Tomobpats
peaKuui. 3aJa44 10
TEME
HToroBoe 3ansatue 1 1 IIpezentanus
cOopHUKa
COOCTBEHHBIX
3aja4
nUTOoro 34 12 22

VI. YcaoBus peanu3zanumn Kypca
1.MaTepuajibHO-TeXHHYECKOE O0ecreyeHue Kypca

MynbsTUMeauiHoe 000pyI0BaHUE, KOMITBIOTEP, IPUHTEP, HEMPOTpaMMUpPYyeEMble KaJIbKYISTOPSI,
nepuoIuvecKas cucreMa XxuMuueckux aneMmenToB J{.M.MenneneeBa, Tabiniia pacTBOPUMOCTH BEIIECTB,
AIIEKTPOXUMUYECKUH PsIJl HAPSHKEHUH MeTauioB, Tabnuna «/3MeHeHue 1iBeTa UHIUKaTOPOB B Pa3HbIX
cpenax».

2.AndopManuoHHO-MeTOAMYECKOEe 0O0ecredeHue Kypca

- JJIsl YYUTeJA:

1. AnamoBuu T.I1. Bacunsesa I'.1. “CO0pHUK OTMMIIHAIHBIX 33/1a4 IO XUMUHN .

2. byapymxak I1. “3agaun no xumun™.

3. Epoxun F0.M.; ®posioB B.U. “COopHuK 3a71a49 U yIIPaKHEHUH 110 XUMUHN .

4. “KoHTpojbHbIE U POBEPOYHbIE pabOThI 1o XuMuu 8 kiacc” k yueOnuky O.C. ['abpuensna “Xumus —
8 kiacc”.

5. Kyzmenko H.E., Epémun B.B. “2500 3amau ¢ pemenuem”.

6. [lutoBuu N.K.; [IpoTtacoB II.W1. “MeToauka peiieHus: pacy€THBIX 3a/1ay M0 XUMHUU .

7. Xomuenko W.I'. “COopHHK 33724 U yIPaKHEHUH N0 XUMHH JUTSI HEXUMUYECKUX TEXHUKYMOB .
8. Xomuenko I'.I1. “3anaun no xumuu 1 nocrynaromux B BY3er”.

- VIS y4aluxcs:

1. A6kun I'.JI. “3angaum u yrnpakHEHHs 110 XUMHUHN .

2. I'abpuensn O.C. “Xumus B TecTax, 3ajayax, yupaxHeHUIX 8§ — 9 Kilacchl”.

3. I'aBpyceiiko H.I1. “IIpoBepounblie pabOThl HO HEOPraHUUYECKOW XUMUH 8 Ki1acc”.

4. CaBunkuna E.B. Csepmiosa H.J1. “COopHuUK 3a71a4 U ypakHEHUH 10 XUMUHK .

5. Cyposuesa P.I1. “3aganus a1 caMoCTOATENbHON pabOTHI 10 XMMHUU B 8 Kiacce”.

6. Xomuenko N.I'. “COopHUK 3a/1a4 U YIPAXKHEHUH M0 XUMHH JUI CPEHEN IIKOJIbI .




