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|. IlosicHUTE/ILHAS 3aIIMCKA.

Pabouas nporpamma «Pemienne pacuéTHBIX 3a/1au» pa3padoTaHa B COOTBETCTBUU C:

- @enepanabHBIM rOCY1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOI'O 0011ero 00pa3oBaHus, yTBEpKIEHHOIO MpuKa3oM MuHHCcTepcTBa
obpasoBanus u Hayku Poccuiickoit @eneparun ot 17.12.2010 1. Ne1897 (Ilpuka3z MunuctepcTBa oOpa3oBanus 1 Hayku Poccuiickoit @enepannu o
BHeceHnH n3MeHeHnii B ®I'OC OO0 ot 29.12.2014 1. No 1644)

- ¢ y4€TOM IporpaMmsl 110 yueOHomy npeamery «Xumus» 8 kinace (Xumus. Paboune nporpammel. [Ipeamernas munus yaeonukoB O. C. ['abpuensina
8-9 kyaccel: mocobue miis yaurtesnei o0meodpa3oBaTelbHbIX opranu3anuii /M: u3a-so poda, 2015 r).

Pabouas nmporpamma siBisieTcs MOAM(PUIIMPOBAHHOM (3AaNTUPOBAHHON).

ITporpamma umeer npeanpoduIbHYO HallpaBJIeHHOCTh, paccuuTaHa Juist ooyuatomumxcs 11 kiacca, 1 yac B Henento (34 yaca B ron).

IIporpamma «PemieHne pacdeTHbIX 3a/1a4» OTHOCUTCS K IPEIMETHOMY 00pa30BaTE€IbHOMY MOJYJIIO, @ UMEHHO K MEXIIPEAMETHOMY, TaK KaK YMEHHUE
pelaTh 3aJ1auu BOCTpeOOBAHO U Ha JIPYTUX MpeaMeTax (MaTeMaTuka, pusnka, OMoiIorus, acTpOHOMUS ).

Pemenue pacuéTHbIX 3a7ja4 3aHUMaeT Ba)KHOE MECTO B U3YUYE€HUU OCHOB XMMUYECKOM Hayku. [Ipu pemenuu 3agau npoucxoaut Oonee riryookoe u
IIOJIHOE YCBOEHHUE Y4eOHOI0 MaTepHasa, BbIpabaThIBalOTCs HABBIKK PAKTUYECKOTO IPUMEHEHHUS UMEIOIINXCS 3HAHUH, pa3BUBAOTCS CIOCOOHOCTH K
CaMOCTOSITENTLHON paboTe, MPOUCXOAUT (POPMUPOBAHNE YMEHUS JIOTUYECKH MBICIHTD, HCIIOIB30BaTh MPUEMBI aHATIN3a U CHHTE3a, HAXOIUTh
B3aMMOCBSI3b MEX/1Yy 0ObEKTaMH U SBJICHUSAMHU. B 5TOM OTHOLIEHHUH pelIeHue 3a/1a4 ABJSETCS HE0OX0IMMbIM KOMIIOHEHTOM IIPU U3yYEeHUH XMUMUU.
Pemenue pacueTHbIX 3a7ja4 IO XUMHUH BCET/ia BbI3BIBAJIO U MPOJOJKAET BbI3bIBATH 3HAUNTENIbHBIE 3aTPYIHEHUSI Y MHOTHX YYallluX Csl, KaK H3y4aroIux
XMMHIO Ha 0a30BOM, Tak U Ha NpopmiibHOM ypoBHe. [IpakTka paboThl MOKa3bIBAET, YTO OJJHOW U3 IPUYMH TAKUX 3aTPyIHEHUN SBJISIETCS HEXBATKA
BPEMEHM Ha 00y4EHHE PELIEHUIO PACUETHBIX 33/1a4 UMEHHO B 8 Kilacce. B Hauane n3ydeHust Kypca XMMUU 3aKJ1a1bIBalOTCS OCHOBBI JUIs PEILICHUS B
JanbpHeieM 6ojee CI0XKHbBIX M KOMIUIEKCHBIX 3a/1a4.

Ieab nporpamMmsi:

3aKperuieHue, cucTeMaTh3alys 1 yriayolieHue 3HaHUHM yJaluxcsl 10 XUMHUM ITyTeM pelleHus 3a/1a4 pa3InyHOro YpOBHS CIOKHOCTH,
COOTBETCTBYIOILME TPEOOBAHUSIM UTOTOBOM aTTECTALIMU [0 XUMUH.

3aga4u nporpaMmsi:

1) bopmupoBanue yMEeHHUI U 3HAHUN NIPU PEIICHUH 3aja4d 110 XUMUH;

2) NOBTOpPEHHE, 3aKPEIJICHHE OCHOBHBIX MOHATHI, 3aKOHOB, TEOPUH, a TAK)Ke HAYYHBIX (PaKTOB, 00Pa3yIOIUX XUMHUYECKYIO HAYKY;

3) bopmupoBaHue MO3HABATEIBHBIX CIIOCOOHOCTEN B COOTBETCTBUU C JIOTUKOW Pa3BUTHS XUMHUECKOU HAYKH,

4) pa3BHUBaTh y MIKOJIbHUKA YMEHUE BBLACIATH INIABHOE, CYIIIECTBEHHOE B U3YYEHHOM MaTepHale, CpaBHUBATh, 00001aTh H3ydYeHHbIE (PaKThl,
JIOTUYECKH M3J1araTh CBOU MBICIIH MPU PELICHUH 3a/1a4;

5) pa3BHUBaTh CAMOCTOSITEIILHOCTh, YMEHUE MPEO0JIEBATh TPYAHOCTU B YUEHUH, SMOLIUU YUALTUXCS, CO3aBas YMOLMOHAIbHbIE CUTYaIlUH yIUBJICHUS,
3aHUMAaTEIbHOCTH, MAPaJ0KCaTbHOCTH;

6) pa3BUBaTh MHTEJIEKTYAIbHBIH U TBOPUECKHUIT MOTEHIIUAI JINYHOCTH, JIOTUYECKOE MBIIIUIEHUE NP PEIICHUH PACYETHBIX 3a/1a4 [0 XUMHH;

7) y4uTh ipueMaM peuIeHus] TBOPUECKHUX 3a]1a4, TOUCKY albTePHATUBHOTO PelIeH!Us], KOMOMHUPOBAHUIO paHEe U3BECTHBIX CIIOCOOOB PEIICHHUS,
aHaJIN3Y ¥ CONIOCTABIIEHUIO PA3JIMYHBIX BAPUAHTOB PEIICHUS, YUUTh AKTUBHO MBICIIUTb.

Kypc conepxxur yetbipe 610Kka: MaTeMaTHUYECKHUE pacueThl B XUMHUH, KAUeCTBEHHbIE XapaKTEPUCTHKHU BEIIECTBA, KOJIMYECTBEHHBIE XapaKTEPUCTUKH
XUMUYECKOT0 Mpoliecca, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE peaklnu. Kaxaplil 010K HAauMHAETCs C TEOPETUYECKOTO BBEICHUS, B KOTOPOM
paccMaTpuBaroTCs pa3Hble CIOCOObI pelieHus 3a1a4. B nanpHeiieM yyaniyecs caMOCTOSATENbHO ONPEIEIIAIOT CIIOCO0 pelieHus — IJIaBHOE, YTOObl OH
ObUI PallMOHATBHBIM U JIOTHYECKU TIOCIIE0BATEIbHBIM.



JlaHHBIN KypC MOKET U3y4aThCsl Kak B OUHOM opMe, TaK U PeKUME JUCTAHIIMOHHOTO 00y4eHUs.

I1. IlnanupyemMsble pe3yJbTaThl H3y4eHHS Kypca

IIpenmeTHble yHUBeEpPCaJbHbIE y4eOHbIE JeilcCTBUS

3HaTh:

CHOCOOBI pelIeH s pa3TUYHbIX TUIIOB YCIOKHEHHBIX 3a/1a4;

OCHOBHBIC CI)OpMyJIBI 1 3aKOHBI, 10 KOTOPBIM ITPOBOAATCA paCUYCThI;

CTaHJIapTHbBIE AJITOPUTMBI PELICHUS 3aay.

YMers:

pelaTh 3aa4y MOBBIIIEHHON CI0XKHOCTH Pa3IMYHbIX THUIIOB;

YETKO MIPEICTABIATh CYIIHOCTh ONKMCAaHHBIX B 33Jja4€ IIPOLIECCOB;

BUJICTh B3aUMOCBSI3b MTPOUCXOISAIINX XUMUUYECKUX MPEBPAILICHUN 1 U3MEHEHH YMCIIEHHBIX TapaMeTPOB CUCTEMBI, OITMCAHHOMW B 3a/1a4e;
CaMOCTOATECIIbHO COCTAaBJIATh TUIIOBBIC XUMHNYCCKHUE 3aJa4U U OOBSICHSTH UX PCIICHHUE; BJIAACTh XUMHYECKOHN TCpMI/IHOJIOFPICfI;
M0JIb30BAThCS CIIPABOYHOMN JIUTEPATYPO IO XUMHH ISl BBIOOpA KOJIMYECTBEHHBIX BETUYHMH, HEOOXOAUMBIX JIJISl PEIICHHUS 3a/1a4.
MertanpeamMeTHble YHHBepcaJbHble y4eOHble 1elicTBUS

PaGoTtaTh caMOCTOSITENNEHO U B IPYIIIIE;

AHanu3upoBaTh pe3yabTaThl AIEMEHTAPHbIX UCCIIEI0BaHUH, PUKCUPOBATH UX PE3YJIbTAThI;

BocnpousBoauts no namsata uHGopmano, HeoOX0IUMYIO [T peleHus yueOHOM 3a1a4;

[TpuMeHsITh TaOJIHIIBI, CXEMBI, MOJICIIN IS TTOJIy9eHUS HH(OPMAIINH;

[Ipe3eHTOBaTH MOATOTOBICHHYIO HH(GOPMAIUIO B HATJISITHOM U BepOaIbHOM BUJIE;

HpI/IBOI[I/ITB IMPUMEPLI B KAYECTBC JOKA3aTCIIbCTBA BBIABUTACMbBIX HOJ'IO)KCHI/II\/JI;

BeInonHATe yueOHbIE 33/1a4K, HE UMEIOIIHE OJTHO3HAYHOIO PEIICHUS.

JIn4yHOCTHBIC YHHBePCAJIbHbIC Y4eOHbIe AelicTBUSA

Pa3znnyath OCHOBHBIE HPAaBCTBEHHO-3CTETUUECKHE MTOHSATHS;

OneHuBaTh CBOU U UYKHE NOCTYIIKU;

AHanu3upoBaTh U XapaKTEPU30BaTh SMOLIMOHAIBHBIE COCTOSHUSA U YYBCTBA OKPY)KAIOIINX, CTPOUTH CBOM B3aUMOOTHOILIEHUS C UX YUETOM;
OneHuBaTh CUTyallMM ¢ TOUYKH 3PEHUS IPABUII TIOBEJICHUS U 3TUKH;

[IposABIATH B KOHKPETHBIX CUTYALUSIX AOOPOKENATEIbHOCTh, TOBEpHE BHUMATEIbHOCTD;

BrIpakaTh OJ0KUTENBHOE OTHOLIEHUE K IPOLECCY TIO3HAHMS;

[IposBNIATH BHUMaHUE, YAUBICHUE, )KeJIaHue O0JIbIIe Y3HATh;

OrneHnBaTh COOCTBEHHYIO yUEOHYIO IEATETbHOCTh: CBOM JIOCTUKEHUS, CAMOCTOSITEIbHOCTD

[IpumensTH paBUIa JEI0BOTO COTPYAHUYECTBA: CPABHUBATH Pa3HbIE TOUKH 3PEHUS; CUMTATHCSA C MHEHHEM JPYroro 4eslioBeKa, MHUIMATHUBY,
OTBETCTBEHHOCTh, IPUYMHBI HEY/1a4; MPOSBIATH TEPIIEHUE U JOOPOKENATEIBHOCTD B CIIOPE, TUCKYCCUH, TOBEPHE K COOECETHUKY.

PeryisiTuBHbIe YHHBepCaJbHbIe y4eOHbIe eiicTBUS
VY nepKuBaTh eI ACATEIbHOCTHU A0 NOJIyYEHHS €€ PE3yIIbTaTa;
[TnanupoBaTh penieHre yueOHoH 3a1aun;



O1eHUBaTh BECOMOCTH MPUBOMMBIX JOKA3aTEIbCTB M PacCyKIACHNUH (YOeIUTEIhHO, JI0KHO, HCTUHHO, CYIIIECTBEHHO, HE CYIIECTBEHHO);
KoppekTupoBath AeATeIbHOCTh: BHOCUTh U3MEHEHHS B ITPOIIECC C YU€TOM BO3HUKIIUX TPYAHOCTEH M OMMOOK, HAMeYaTh CIIOCOOBI UX YCTPAHECHHUS;
OCyIIECTBIIATh UTOTOBBI KOHTPOJIb IEATEIBHOCTH («UTO CIEIaHOY») U TIOOTIEPAIIMOHHBIH KOHTPOIIh («KaK BBHIIIOJHEHA KaXK1asi ONepaIusi, BXOIIas B
cocTaB yueOHOTO JEHCTBUNY);

O1eHUBaTh PE3yIabTaThl ICATCILHOCTH,

AHan3upoBaTh COOCTBEHHYIO paboTYy;

OreHUBaTh YPOBEHB BIIAJICHUS TEM WJIM MHBIM YUEOHBIM JICHCTBHEM (OTBEUYATh HA BOIIPOC «YTO s HE 3HAKO U HE YMEIO?»).

KoMMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE yUeOHbIE TeiicTBHUS

BocnpuHHMAaTh TEKCT ¢ y4€TOM IOCTaBJIICHHOW y4eOHOM 3a]1auu, HaXOAUTh B TEKCTE HH()OPMAINIO, HEOOXOAUMYIO JUIS €€ PEIICHHUS;

CpaBHUBaTh pa3HblE BUbI TEKCTA,

CocCTaBJIsTh IUIaH TEKCTA;

O(bOpMJIf{TI) JUAJIOTNYCCKOC BBICKA3bIBaHHUEC B COOTBETCTBHUU C Tpe6OBaHI/IflMI/I PEUYCBOI'O 3TUKECTA.

I1I. CucremMa OLEHKH OCBOCHHMS YYAIIMMMUCH Kypca

dopMaMH OTYETHOCTH I10 U3YUYCHUIO TAHHOTO Kypca MOTYT OBITh:

* KOHKYPC (KOJIMYECTBEHHBIN) YUCIIa PEIIEHHBIX 3a]1a4;

*cocTaBJicHHe COOPHUKOB aBTOPCKHX 3aJ1au 110 pa3InYHbIM TeMaM (Hanpumep, «Menuiunay, « IKOJOTHs» U T.]1.)

* 324€T MO PEIICHHIO 33]1aY.

IV. Conep:xkanne kypca

«PelieHne pacyeTHbIX 32121
(34 yaca, 1 yac B HeJ1eJ110)

BBenenue (2 yaca)
3HAKOMCTBO C LIETISIMU U 33J]a4aMu Kypca, ero cTpyKTypoid. OCHOBHBIE PU3NYECKUE U XUMUYECKHE BETUYHHEI.
Tema 1. MaremaTudeckue pac4érbl B xumuu (7 yacoB)
OTtHocuTenbHASI aTOMHAs U MOJIEKYJIsIpHas Macchl. Haxox1eHre OTHOCUTENBHON MOJEKYIISIPHON Macchl o (hopMyJie BeIlecTBa.
MaccoBas 10J1s1 XUMHUYECKOTO 3JIEMEHTa B CJI0’KHOM BelecTBe. Pacuér MaccoBoil 1011 XMMHYECKOTO 3JIeMeHTa 1o ¢popmysie BemecTBa. HaxoxaeHue
(hopMyIIbI BellecTBa MO 3HAUEHUSIM MaCCOBBIX JIOJIeH 00pa3yIoIUX €ro SJI€MEHTOB.
O0BéMHAsT 10JIsI KOMIIOHEHTA ra30BOM CMECH.
[TonsiTre 06 06BEMHOI T0JIe KOMIIOHEHTA Ta30BOi CMECH U pacUYETHI C UCIIOIH30BAHUEM STOTO MOHSTHS.
MaccoBas 105151 paCTBOPEHHOTO BEIIECTBA.
PacTtBopsI, pacTBOpUTENB U paCTBOPEHHOE BELIECTBO. [[oHATHE O KOHIIEHTpauMK pacTBOPEHHOTO BellecTBa. MaccoBas J0JIsl paCTBOPEHHOIO BEILIECTBA
Y PACU€THI C UCITOJIB30BAaHUEM 3TOTO TTOHSTHS.
MaccoBas 10151 TpuMecei.



[TonsiTHe 0 YMCTOM BelIeCTBE U MpUMecH. MaccoBasi 101 TpUMecH B 00pasiie ucxoaHoro BemniectBa. OCHOBHOE BelecTBO. Pacu€T Macchl OCHOBHOTO
BEIIECTBA [0 MAcCe BEIECTBA, COACPIKAIIETO OMPEACIEHHYIO IONII0 MMPUMECEH U Apyrue MoIu(DUKAIIMOHHBIE PACUEThI C UCTIOIB30BAHUEM ITUX
HOHATHH.

Tema 2. KosimyecTBeHHbIE XapaKTePUCTUKH BenecTBa (6 4acoB)
OcCHOBHBIE KOJINYECTBEHHbBIE XaPaKTEPUCTUKH BELIECTBA.

[TocTostnuas ABoraapo. KonmmuectBo Bemectsa. Moisb. MonsipHas Mmacca. MoJsipHbIi 00bEM 1a3000pa3HOTo BemiecTBa. KpaTHbie e TMHUAIIBI
KOJIMYECTBA BEIIECTBA — MIJUTUMOJIb M KHJIOMOJIb, MUJUTUMOJISIPHAS. U KHUJIOMOJISIPHAS MAacChl BEIIeCTBA, MIJLTUMOJISIPHBINA M KIJIOMOJISIPHBINA 00BEMBI
ra3000pa3HbIX BEIIECTB.

Pacuétsl ¢ ucnoab30BaHNEM MOHSITHI «KOJUYECTBO BEIIECTBAY, «MOJIAPHAS MACCa», «MOJISIPHBIM 00BEM ra30B», «IOCTOSIHHAST ABOTAIPO».
Pacuérnble 3an1auu. 1. Beruncnenue KoiMyecTBa BEIIECTBA M0 U3BECTHOMY YHMCITYy YACTHI] 3TOTO BellecTBa. 2. BrunciaeHne Macchl Be1ecTBa o
M3BECTHOMY KOJIMYECTBY BEIECTBA. 3. BhIUMCICHIE KOTMYECTBa BEIIECTBA 10 M3BECTHOMY 00bEMY BemiecTBa. 4. BeruncieHue yncia 4acTHil 1Mo
M3BECTHOM Macce BellecTBa.

5. Omnpenenenre OTHOCUTENBHOM IJIOTHOCTH Ta3a.

Tema 3. KosimyecTBeHHbIE XapaKTePUCTUKN XMMHYecKOro npouecca ( 15 yacos)

Pacuér konmuecTBa BeliecTBa, Macchl I 00bEMa UCXOAHBIX BELIECTB U MPOJIYKTOB PEaKLUU.

Pacuérnble 3an1auu. 1. Beruncnenue no XuMHYECKUM YPaBHEHUSM MacChl, 00bEMa UITH KOJIMYECTBA BEIIECTBA M0 U3BECTHOM Macce, 00BbEMY WITH
KOJIMYECTBY BEILIECTBA OJJTHOTO U3 BCTYNAIOUINX B PEAKIUIO BEIIECTB WU MPOJYKTOB PEAKIINH.

2. Beruncnenue macchbl, 00b€Ma IPOAYKTa PeakIuy, €CIl OJHO U3 Pearupyrolnux BeUIeCTB 1aHO B U30bITKE. 3. Boruncnenue Macchl (KOIHMUeCTBa
BellecTBa, 00bEMa) MPOIYKTa peaKIMM, €CJIM U3BECTHA Macca UCXO/IHOTO BEILIECTBA, COAEPKAIIET0 ONPEACIEHHYIO 100 puMeceil. 4. Beruucienue
Macchl (KOJIMYECTBa BEIIeCTBa, 00bEMA) MPOAYKTA PEaKIUH, €CIIM U3BECTHA Macca pacTBOpa U MaccoBas JI0JIsl pAaCTBOPEHHOTO BEIIECTBA. 5.
Omnpenenenre MaccoBOM MM 0OBEMHON JJOJM BBIX0JIa IPOAYKTA OT TEOPETUUYECKH BO3MOXKHOrO0. 6. Perienne nenouek npespaieHus. 7.
KauectBennsie 3anaun

8. Pacuérsl, cBA3aHHbBIE C KOHIIEHTpAILKE pacTBOPOB, PACTBOPUMOCTHIO BELIECTB, AMEKTPOITUTHUECKOHN TUCCOIMAIIUEH.

Tema 4. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE peakuun (4 yaca)
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiui. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHHE U BoccTaHOBIIeHUE. CocTaBleHne ypaBHEHUIN
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO OaaHca.

KHaCCI/I(I)I/IKaL[I/IH OKHCJIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ.

V. TemaTn4yeckoe IJIAaHUPOBAaHHE Kypca



«Pemenne pacyéTHbIX 32124 110 XUMHUW», 11H KIace
(Bcero 34 uaca, 1 yac B He1eJII0)

No Haspanue paznena KonnuectBo yacoB
n/n BCEro | TEOpUs | IpaKTUKa
1 Beenenue(24) 2 1 1
2 Tema 1. MaTremaTnuyeckne pacuyéTbl B XuMHuH (7 4acoB) 7 3 4
3 Tema 2. KosimyecTBeHHbIE XapaAKTEPUCTHKH BellecTBa (6 4acoB) 6 1 S)
4 Tema 3. KojinuecTBeHHbIE XapAKTEPUCTHKH XUMHYECKOT0 17 7 10
npouecca (15 yacon)
5 Tema 4. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE peakuuu (4 yaca). 4 1 3
6 Hroro 36 14 22
Ne Kon- B Tom uncie dopma
BO Teopus | MNpaKTHUKa KOHTPOJIA
ypoKa Tema ypoxka 4acoB
1 3HAKOMCTBO C IIEJISIMU U 33J]a4aMH Kypca, ero 1 1
CTPYKTYPOW.
2 OcHoBHbIE GU3NYECKUE U XUMHYECKUE BEITMUYUHBI. 1 1
3 OTHOCHTENbHAS] ATOMHASI U MOJICKYJISIpHASI MACCHI 1 1
4-5 | MaccoBast 101 XUMHUYECKOTO JJIEMEHTA B CIIOKHOM 2 1 1
BEIIECTBE
6 OOBEMHAs 10JIs1 KOMITOHEHTA Ta30BOM CMECH 1 1
7-8 | MaccoBas 70715 BEIIeCcTBa B PacTBOPE. 2 1 1 Konkypc
peleHus
3a/1a4
9 MaccoBast 10J11 TpPUMECEH. 1 . 1 3aueT
10 OCHOBHBIE KOJIMYECTBEHHBIE XapAKTEPUCTUKH 1 1
BEIECTBA.
11 Brruucienue konmaecTBa BEMIECTBA IO U3BECTHOMY 1 1 [TogoOpats
YHCITy YaCTHII TOTO BEIIECTBA. 3aJ1a4u 1o
TeMe
12 Brruucienue maccel BemecTBa Mo u3BeCTHOMY 1 1 [TogoGpats
KOJIMYECTBY BEIIECTBA. 3aJ1a4u 1o
TeMe




13 Brruncnenmne Komu4ecTBa BEMIECTBA 0 U3BECTHOMY [Momob6pats
00BEMY BellecTBa. 3a/1a4M 1o
TeMe
14 Brruncnenue yucna yacTuil 1o U3BECTHON Macce [Tono6pats
BEIIECTBA. 3a/1a4u 1o
TeMe
15 OrnpeziesieHne OTHOCUTENIbHOM TJIOTHOCTH Ta3a. 3a4er
16 Brruncnenue Macchbl MpoIyKTa peakluy Mo U3BECTHON [Tono6pats
Macce MCXOJ/IHOTO BEIIEeCTBA. 3a/1a4u 1o
TeMe
17 Beruncnenue maccel IpOAYKTa peaklMu 110 [Tono6pats
M3BECTHOMY KOJMYECTBY MCXOJIHOTO BEIIECTBA. 3a/1a4M 1o
TeMe
18 Brruncnenmne 06b€Ma 0THOTO U3 Pearupyronmx [TogoGpath
BEIIECTB I10 33JJaHHON Macce MPOJIyKTa PEaKInu. 3aJ1a4u 1o
TeMe
19-20 | Beruuciienue o ypaBHEHHIO XUMHUECKOW PEaKIIuU [Tonob6pats
(ecu 0JTHO U3 pearupyrounuX BEIIeCTB AaHO B 3a/1a4M 1o
n30BITKE). TeEME
21-22 | Beruncienne Macchl MPOAYKTa PEAKIHH MO0 U3BECTHOU [Tonob6pate
Macce UCXOJIHOTO BEIIECTBA, COJIEPKAIIEero MPUMECH. 3a/1a4M 1o
TeMe
23-24 | BeruucneHne Macchl (KOJIMYECTBa BEIIeCTBa, 00BbEMA) Konkypc
MPOJYKTa PEaKIluy, €CITM H3BECTHA Macca pacTBopa pelIeHus
MaccoBast 10Jis1 paCTBOPEHHOTO BEIIECTBA. 3a/a4y
25-26 | 'eHeTdecKas CBSI3b MEXTY OCHOBHBIMH KJIACCAaMHU [TonoOpate
HEOPraHMYECKON XUMUU 3a/1a4M 1o
TeMe
27-28 | Beruncienue 00bEMHBIX OTHOIIIEHUH Ia30B 110 [Momob6pats
XUMHUYCCKUM YPAaBHECHUSIM. 3aJ1a4M 110
TeMe
29-30 | Pacuérbl, cBsI3aHHBIC C KOHIICHTPAIHEH PaCTBOPOB, 3a4er
PaCTBOPUMOCTBIO BEIIECTB, IEKTPOTUTHUECKOMN
IUCCOIMAIINEN.
31-32 | Pemenrie KOMOMHHPOBAHHBIX 3a/1a4. [Tomob6pats

3a7a44 110




TeMe
33 OKHCIIUTENTbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH. 1 1 [TonoGpats
3a7a4M 110
TEME
34 CocrapnieHue ypaBHEHUN OKUCIUTEIBHO- 1 1 [Momob6pats
BOCCTAaHOBUTEJIBHBIX PEAKIIUH METOJOM 3JIEKTPOHHOTO 3a7a4M 110
Oananca. TeMe
35 Kiaccudukanmsi OKMCIUTETbHO-BOCCTAHOBUTEIBHBIX 1 1 [TonoOpats
peaKuuid. 3a7a4M 110
TEME
36 Hrorosoe 3anatue 1 1 [Ipe3enrtanus
cOOpHHUKa
COOCTBEHHBIX
3a71a4
HUTOI'O 34 12 22

VI. YciaoBus peajan3anuu Kypca

1.MaTepuabHO-TEXHUYECKOE OfecneueHne Kypca

MynsTuMeanitHOE 000pyI0BaHUE, KOMITBIOTEP, PUHTEP, HEMPOTPAMMHUPYEMbIE KaTbKYISATOPHI, IEPUOTUIECKAs CHCTEMa XUMUYECKUX dJIEMEHTOB
J.11.MenneneeBa, TabiuIia paCTBOPUMOCTH BEIIECTB, JICKTPOXUMUYCCKUAN P HAPSDKEHUH MeTalloB, Tabnuna «/3MeHeHne nBeTa HHANKATOPOB B
Pa3HBIX Cpesax».

2.MndopMannoHHO-MeTOANYECKOe o0eclieyeHne Kypca



- 1JISl yYUTeNs:

1. Anamosuy T.I1. Bacunsesa I'.H. “COopHUK 0NMMIUAIHBIX 33124 IO XUMUHN .

2. byapymxkak I1. “3agaum no xumun™.

3. Epoxun I0.M.; ®ponos B.1. “COo0opHUK 3a/1a4 ¥ YIPAKHEHUH 110 XUMHUH .

4. “KoHTpoibHBIE U MPOBEPOYHBIE pabOThI 10 XuMuu 8 kiacc” Kk yueonuky O.C. 'abpuensHa “Xumus — 8 kiacc”.
5. Ky3menko H.E., Epémun B.B. “2500 3agau ¢ pemenuem”.

6. llutoBuu U.K.; [Ipotacos I1.1. “MeToauka peiieHus: pacyETHBIX 3a/1a4 10 XUMHUU .

7. Xomuenko N.I". “COopHUK 33724 U yIIPa)KHEHUN IO XUMHH JJIsI HEXUMHUYECKUX TEXHUKYMOB .
8. Xomuenko I'.I1. “3anaun no xumuu 175 nocrynaromux B BY3e1”.

- 1JISl yJalmxcs:

1. A6kun I'JI. “3anaun 1 ynpaxHeHUsI 110 XUMUU .

2. Tl'abpuensu O.C. “Xumus B TecTax, 3a/1a4ax, ynpakHeHUusx 8 — 9 kimaccer”.

3. I'aBpyceiiko H.II. “IIpoBepouHble paboThI O HEOPraHUYECKONH XUMHUH 8 Ki1acc”.

4. CaBunkuHa E.B. CepuioBa H.JI. “COopHuK 3a7a4 ¥ ynpaKHEHUH 110 XUMHUK ™.

5. Cyposuesa P.I1. “3aganus s caMoCTOSTENbHON pabOThI IO XUMUH B § Kitacce”.

6. Xomuenko WN.I". “CoopHuK 337124 U yIIpa)kHEHUH IO XUMHH JIsI CPEAHEN HIKOJIBI .
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