MyHununajabHoe 010/1keTHOe 0011e00pa3oBaTelbHOe yupe:xkaeHue «Cpennss mkosaa Nel00»

PABOYAS ITPOT'PAMMA
Kypca 1mo Bb1oopy

Pemrenue pac4€éTHBIX 32124 10 XUMHHU

8 kiacc

3ATO r. Kene3noropck



|. IlosicHuTe/ILHAS 3aNMCKA.

Pa6ouas nporpamma «PemieHune pacuéTHbIX 3aau» pa3paboTaHa B COOTBETCTBHH C:

- ®enepanbHbIM TOCYIApCTBEHHBIM O00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOIO  OOILEro
o0pa3oBaHMs, YTBEPKIAEHHOTO MpUKa3oM MuHHCTEpCcTBa 0Opa3oBaHus U Hayku Poccuiickoit deneparm
ot 17.12.2010 r. Nel897 (Ilpukaz MwunucrepctBa obOpa3oBanus W Hayku Poccuiickoit deneparuu o
BHeceHnn uaMeHeHn B ®I'OC OO0 ot 29.12.2014 1. No 1644)

- ¢ y4€TOM MporpaMMsI 10 y4eOHOMY npenmery «Xumusi» 8 kiacc (Xumusi. Paboune nporpaMmsi.
[Ipenmernass mmuus yueObnukoB O. C. Tabpumensna 8-9 kmaccel: mocoOue UIs  yduTesei
o0rreo0pa3oBareNbHbIX opranu3aiuii /M: u3a-o [poda, 2015 r).

Pabouast mporpamMma siBisieTcst MOAM(PUITUPOBAHHON (2aITHPOBAHHOM ).

[IporpamMma nmMeet npennpouibsHyI0 HanpaBIeHHOCTh, paccuyuTaHa Jijis oOydaromuxcs 8 kiacca,
1 gac B Hegenmto (34 Jaca B roxn).

[IporpamMma «PemieHne pacueTHBIX 3a/ad» OTHOCUTCS K MPEAMETHOMY 00pa3oBaTeIbHOMY
MOJYJII0, @ UMEHHO K MEXIpPEJIMETHOMY, TaK KaK YMEHHE pelaTh 3a7ayd BOCTPEOOBAHO M HA IPYTUX
npenMerax (MaTemMaruka, pu3uka, OMOIOTHsI, ACTPOHOMHS).

Pemenne pacy€THbIX 3a7a4 3aHUMAET Ba)KHOE MECTO B U3YyYEHUU OCHOB XMMHUYECKOU Hayku. [Ipu
peuieHun 3a7ad  MpOMCXOAUT Oosiee TIyOOKOE M TOJIHOE YCBOGHHME Y4eOHOro MaTepuaa,
BBIPa0aThIBAIOTCSA HABBIKU MTPAKTUYECKOTO MPUMEHEHHUS UMEIOLINXCS 3HAHUM, Pa3BUBAIOTCS CIIOCOOHOCTH
K CaMOCTOSITENIbHON paboTe, MpOoUcXoauT (GOPMUPOBAHUE YMEHUS JIOTUYECKU MBICIUTH, UCIONIb30BATh
npuéMbl aHajdu3a M CUHTE3a, HAaXOJUTh B3aHMMOCBA3b MEXKAY OOBEKTaMU U SBICHHSIMH. B 3TOM
OTHOIICHUHU PELICHUE 3a/1a4 SBJSIETCS HEOOXO0IUMbIM KOMIIOHEHTOM P U3YYEHUH XUMHUH.

Pemenue pacueTHbIX 3a7ja4 10 XMMHUH BCEr/la BHI3BIBAJIO U MPOJIOJIKAET BbI3bIBaTh 3HAUUTEIIbHbBIE
3aTPYAHEHUS] y MHOTUX yJalluXcs, KaK U3y4arolluX XUMHUIO Ha 0a30BOM, TaKk U Ha MPO(UIBHOM YpPOBHE.
[IpakTuka paGoThI MOKA3bIBAET, YTO OAHON U3 MPUUYMH TaKUX 3aTPYJHEHHUH SBISETCS HEXBAaTKa BPEMEHU
Ha OOyYeHHE PEIICHUIO PAaCcUYeTHBIX 3aJad MMEHHO B 8 Kiacce. B Hauane uM3ydeHHs Kypca XHMHUU
3aKJI1aJIbIBAIOTCS] OCHOBBI JUIsl PEIIEHHUS B JaJIbHENIIEM 00Jiee CII0KHBIX U KOMIUIEKCHBIX 3a/1a4.

ean» mporpamMmmel.

3aKperjieHue, CUCTEeMaTH3alusd M YriayOJeHHe 3HAHUM ydaluxcs M0 XMMHUU IMyTeM peIlleHUs
3aJa4 Pa3IUYHOIO YPOBHS CJIOXKHOCTH, COOTBETCTBYIOIIME TpPeOOBAaHUSAM MTOTOBOM AaTTECTallUU I10
XUMUH.

3agauu nporpaMmsi:

1) dbopmupoBaHue YMEHUIT U 3HAHUI TPU PEIICHUH 3144 TI0 XUMHUHU;

2) TIOBTOPEHHE, 3aKPEIUICHHE OCHOBHBIX TOHSITHI, 3aKOHOB, TEOPHIA, a TAK)KE HAyYHBIX (HaKTOB,
00pa3yromux XUMUYECKYIO HAYKY;

3) ¢dopmupoBaHHE MO3HABATEIBHBIX CIOCOOHOCTEH B COOTBETCTBUU C JIOTHKOH pa3BUTHS
XUMHUYECKON HAYKH;

4) pa3BHBaTh y IIKOJbHUKA YMCHUE BBIACIATH TIaBHOE, CYIIECTBEHHOE B H3yYEHHOM MaTepHae,
CpaBHHBAaTh, 00001IaTh U3YUEHHBIEC (DAKTHI, TIOTUYECKU U3JIaraTh CBOM MBICIIM MIPU PEIICHUU 3aa4;

5) pa3BHBaTh CaMOCTOSTEILHOCTb, YMEHHE IPEOIOJICBaTh TPYIAHOCTH B YUCHUH, SMOLUH
yyauxcs, co3aBasi SMOIIMOHAJIbHbIE CUTYAllUU YIUBJICHUSI, 3aHUMATEIbHOCTH, 1apa0KCaIbHOCTH;

6) pa3BHBaTh MHTEIICKTYaJbHbIH M TBOPYECKUI MOTECHIIUAT JIMYHOCTH, JIOTHUYSCKOE MBIIIICHUE
P PEIIEHUN PACUYETHBIX 3aJ1a4 110 XUMUH;

7)  yuuTh TNpHEMaM pEIICHHS TBOPYECKMX 3ajad, IOUCKY aJbTePHATUBHOTO pEIICHUS,
KOMOWHUPOBAHMUIO paHEe HU3BECTHBIX CIIOCOOOB pEIIEeHUs, aHaJU3y M COIMOCTABJICHUIO Pa3IMYHBIX
BapHAHTOB PEIICHUS, YIUTh AKTHBHO MBICITUTh.



Kypc conepxur uyerblpe OjoKa: MaTeMaTHMYECKHE pacueTbl B XMMHH, KadeCTBEHHbBIC
XapaKTEPUCTUKU BEUIECTBA, KOJIMYECTBEHHBIE XapAKTECPUCTUKNA XMMHYECKOTO IIPOLECCa, OKUCIUTEIBHO-
BOCCTaHOBUTENIbHBIE peakiuu. Kaxkaplii OJ0K HadMHAeTCsl C TEOPETHYECKOro BBEAEHUS, B KOTOPOM
paccMaTpUBAIOTCSl pa3HbIe CIIOCOOBI pelleHus 3ajady. B janpHeimieM ydammuecs CaMOCTOSITEIBHO
ONpEeNeNAI0T CIOCOO pelleHuss — TIJIaBHOE, YTOObl OH ObUI palMOHAJIBHBIM U JIOTMUYECKH
II0CJIEI0BATENBHBIM.

JIaHHBII KypC MOXKET U3y4aThCs KaK B OUHOM (hopMe, Tak ¥ peKUME TMCTAHIIMOHHOTO 00yUeHHS.
Il. IlnanupyemMsble pe3yJbTaThl H3y4eHHSI Kypca

1. Ilpeomemmnuie ynueepcanvhule yueoHvle oelicmeus
3HaTh:

e  CrocOOBI pelIeHUs] PA3IMYHBIX TUIIOB YCIOKHEHHBIX 33]1a4;

e OCHOBHBIE (OPMYIIBI U 3aKOHBI, 10 KOTOPHIM MIPOBOASITCS PACUETHI;

® CTaHJApTHBIC aJITOPUTMBI PEIICHHS 3a/1a4.
YMeTs:

® pemIaTh 3a/1a4¥ MOBBIMICHHOW CIIOKHOCTU PA3IMYHBIX THIIOB;

® YETKO MPEACTABIATH CYITHOCTh OMHMCAHHBIX B 33/]a4€ MPOIIECCOB;

® BHJIETh B3aMMOCBA3b MPOUCXOASIIUX XUMUUYECKUX PEBPAIICHUN U U3MEHEHUHN YHCICHHBIX
napaMeTpoB CUCTEMBI, OIIMCAHHOM B 3a/a4e;

®  CaMOCTOSTEIHHO COCTABISATH TUIIOBBIE XUMUYICCKHUE 3319 M OOBSICHITH UX PEIICHUE; BIIAJIETh
XUMHYECKON TEPMHUHOJIOTUEH;

® [0JIH30BATHCS CIIPABOYHOM JTUTEPATYPOM IO XUMHUH JIJIsI BEIOOpA KOJTHMUSCTBECHHBIX BEJIIMYHH,
HEOOXOIUMBIX JIJISl PeIICHHUS 3a/1a4.

2. Memanpeomemmnuole ynugepcanbHble yueoHble 0eiicmeus
PabGoTtaTe caMOCTOSITENIBHO U B TPYIITIE;

e AHanU3MUPOBATh PE3YJABTATHI AIIEMEHTAPHBIX UCCIIEI0BAaHUHN, PUKCUPOBATH UX PE3YIbTATHI;

e Bocrnpous3BoauTh N0 NaMsATH HHPOPMAIHIO, HEOOXOAUMYIO AJIsl pelieHus yueOHol 3a1auu;

o [IpuMeHsATH TAOIUIIBI, CXEMBI, MOJICITH JIUIS TIOTYICHUS HH(POPMAIIHH;

e [Ipe3eHTOBaTh MOATOTOBIECHHYIO HH(OPMAIIMIO B HATJISAHOM U BEpOATbHOM BUJIE;

e [IpuBoaAUTH MpPUMEPHI B KAUECTBE J0KA3aTENbCTBA BHIIBUTAEMBIX TMOJOKEHUI;

e BrimosHATE yueOHBIC 337]a91, HE HMEIOIINE OTHO3HAYHOTO PEIICHHUS.

3. JIuunocmnvle ynusepcanvhble yueoHbvle Oeiicmeus
PaznnyaTh 0OCHOBHEIE HPaBCTBCHHO-3CTCTUYCCKUC TTOHATUSA

e OleHMBATh CBOM U YYXKHUE MOCTYIIKH;

e AHanIU3MPOBATh U XaPAKTEPU30BATHh SMOIMOHATIBHBIE COCTOSIHHS M YyBCTBA OKPYKAIOIIHX,
CTPOUTH CBOU B3aMMOOTHOIICHHUS C UX YUETOM,;

e OueHUBaTh CUTYAIIUU C TOYKU 3PEHHSI PABUI MOBEACHUS U STUKH;

L HpOfIBJ’IflTB B KOHKPCTHBIX CUTyalUAdX I[O6pO)KCJ'[aT€J'IBHOCTB, JOBEPHEC BHUMATCIIbHOCTD,

e Bripaxarh MOI0XKUTEIHLHOE OTHOIICHUE K MPOIECCY TO3HAHMUS;

e [lposBisITH BHUMaHUE, YIUBJICHHE, KellaHue OOJbIe Y3HATD;

e OrmeHUBaTh COOCTBEHHYIO YICOHYIO ACSITEILHOCTD: CBOHU JIOCTH)KCHHUS, CAMOCTOSITSIIEHOCTh

L HpI/IMeHSITI) ImpaBujia ACJI0OBOro COTPYAHUUYCCTBA: CpaBHUBATDh Pa3HbIC TOYKU 3PCHUA; CHUTATHCA C
MHCHUEM APYTroro 4€jI0B€Ka, MHUIIUATUBY, OTBCTCTBCHHOCTDb, IIPUYUHEBI HEyAa4; IIPOABJIATH
TEpIIEHUE U JTOOPOKENATETHHOCTh B CITOPE, TUCKYCCHH, JOBEpUE K COOCCETHHKY.



4. Pecynamuenvie ynugepcanvnule yueonvie 0eiicmeus

e VYepKuBaTh LIeJb JEATEIHLHOCTH JI0 MOJTYUYEHHUS €€ Pe3yibTaTa;

e [InanupoBath pernieHue yueOHOW 3a1a4H;

e OueHUBaTh BECOMOCTh MPUBOIMMBIX JIOKA3aTEIbCTB U pPACCYXIEHUH (yOeqUTeNbHO, JIOXKHO,
UCTUHHO, CYIIECTBEHHO, HE CYILIECTBEHHO);

e KoppekTupoBarh J€ATE€IbHOCTh: BHOCHUTh M3MEHEHHS B TIPOLIECC C YYETOM BO3HUKIIUX
TpyAHOCTEH U OMIMOOK, HAMEUYaTh CIIOCOObI UX YCTPAHEHUS;

e OcCylecTBIATh HUTOTOBBIM KOHTPOJIb JEATEIBHOCTH («UTO CHAEJIIAHO») U IOOMEePAIMOHHBIN
KOHTPOJIb («KaK BBIMOJIHEHA Ka)Kas orepalysi, BXOAsIasi B COCTaB yueOHOTo JEHCTBUN»);

e OueHuBath pe3yabTaThl ICATEIbHOCTH;

e AHanu3MpoBaTh COOCTBEHHYIO paboTy;

e OueHUBaTh YPOBEHD BIIAJICHUSI TEM WM WHBIM y4eOHBIM JeHCTBUEM (OTBEYaTh HA BOIPOC «UTO 5
HE 3HAIO U HE yMEI0?»).

5. Kommynuxamuensle ynusepcaibHble yueoHbvle 0eilicmeus

e BocrnpuHumarh TEKCT € Y4Y€TOM IIOCTaBJICHHON Yy4eOHOIl 3adaud, HaXOAUTh B TEKCTE
uH(pOpMaIIHI0, HEOOXOJUMYIO JUIS €€ PELICHUS;

e (CpaBHMBaTh pa3HbIC BUBI TEKCTA;

e (CocCTaBIIATh IUIaH TEKCTA;

o O(bOpMJ'IHTB ANAJI0OTHYCCKOC BBICKA3bIBaHHMEC B COOTBCTCTBHU C Tpe6OBaHI/I$IMI/I PEUCBOI'0 9TUKECTA.

1. Cucrema oueHKH OCBOEHHUS YYAIIIMMUCS Kypca

Dopmamu omuémuocmu N0 U3YYCHUIO TAHHOTO Kypca MOT'YT OBITh:

* KOHKYPC (KOJIMYECTBEHHBIN) Yyncia pemEHHbIX 3a/1a4;

"COCTaBJICHHE COOPHHKOB aBTOPCKMX 3a7ady MO pa3Iu4yHbIM TemaMm (Hampumep, «MeauiuHay,
«IKOJIOTHUSI» U T.JI.)

* 334éT MO PELIECHUIO 3a/au.

IV. Conep:xanue Kypca

«PeleHune pacuyeTHbIX 32129
(34 yaca, 1 yac B HeJ1eJ110)

BBenenue (2 yaca)
3HAaKOMCTBO C MEMSIMH U 3ajjayaMd  Kypca, €ro CTpykTypoil. OcHOBHbIE (QU3HYECKUE H
XUMUYECKHUE BEJIMYUHBI.

Tema 1. MaTtemaTuueckue pacuyérsl B xumuu (9 yacon)

BOI[OpOI[Hafl CANHHNIIa aTOMHOﬁ MAacCCHhI. OTHOCI/ITGJ'II)HaSI aTOMHaA H" MOHGKynS[pHaSI MacCCHI.
Haxoxxnenrne oTHOCUTEIBHOM MOJIEKYJIIPHON Macchl 1o (hopmyJie BEIecTBa.

MaccoBast OJII XHMMHYECKOIO »JJIEMEHTAa B CJIO0XXKHOM BelecTBe. Pacu€Tr mMaccoBoil 1oim
XUMHYECKOTO dJeMeHTa 1o ¢opMyne BemecTBa. Haxoxxnaenue (opmyibl BeMieCTBA MO 3HAYCHUSM
MacCCOBBIX JIOJIeH 00pa3yIIINUX €ro dJIEMEHTOB.

OOBbéMHas J0JIsI KOMIIOHEHTa Ta30BOM CMECH.



[TonsiTne 06 0OBEMHOM [10JIE KOMITOHEHTA Ta30BOM CMECH U PACUETHI C HCTIOIB30BAHUEM ITOTO TTOHSATHS.
MaccoBas 105151 paCTBOPEHHOTO BEIIECTBA.

PacTBOpBI, pacTBOpHUTENh WU PACTBOPEHHOE BeElIeCTBO. [IOHATHME O KOHIIEHTpPAUUH PACTBOPEHHOIO

BelecTBa. MaccoBasi 10Jisl paCTBOPEHHOTO BEIIECTBA M PACUETHI C UCIOJIb30BAHUEM ATOTO MOHSTHS.
MaccoBas 105151 IpuMeceil.

[TonsiTHE O YMCTOM BemIeCTBE W MpUMecH. MaccoBas J0Jsl IPUMECH B 00pasIlie MCXOJHOTO BEIISCTBA.

OcHoBHOEe BemecTBO. Pacyér macchl OCHOBHOTO BEIECTBA [0 MAacce€ BEIIECTBA, COACPIKALIETO

OTpeACNEHHYI0 JIONI0 TpPUMEced H Jpyrue MoIu(UKAIMOHHBIC PacdéThl C MCIOJIB30BAHUEM OTHUX

MTOHSTHH.

Tema 2. KosimyecTBeHHbIE XapaKTEePUCTHKH BemecTBa (6 yacos)
OcHOBHBIE KOJINYECTBEHHbIE XaPaKTEPUCTUKH BELIECTBA.

[TocTostnnass ABoraapo. KommyectBo BemiectBa. Monb. MossipHas macca. MoOJspHBIA 00BEM
ra3oo0pa3Horo BemiecTBa. KpaTHble €IMHHIBI KOJUYECTBA BEIIECTBA — MHIJUIMMOIb U KHJIOMOIIb,
MUJUTAMOJIIPHAS. W KWJIOMOJISIpPHAsT MAacChl BEIIECTBA, MHJUTMMOJISIPHBIA W KHJIOMOJISIPHBIN OO0BEMBI
ra3000pa3HBIX BEIIECTB.

Pacuérel ¢ nucnonb30BaHUEM MOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBII
00BEM razoBy, «IOCTOSIHHAS ABOTaAPOY.

Pacuérnbie 3agaun.

1. BeruncieHre Koau4ecTBa BEIIecTBa 10 H3BECTHOMY YMCIYy YacTHUIl ATOTO BEIIECTBA.
2. BoruncneHne Macchl BEIIecTBa M0 U3BECTHOMY KOJMYECTBY BEILIECTBA.

3. BeluncieHre KoJaM4ecTBa BEIIeCTBA 110 H3BECTHOMY 00BhEMY BEIIECTBA.

4. Beruncnenre 4uciia 4acTull 10 U3BECTHOM Macce BEIECTBA.

5. Omnpepenenrie OTHOCUTENBHOM IJIOTHOCTHU Tra3a.

Tema 3. KosinyecTBeHHbIE XapaKTePUCTUKH XMMHYECKOI0 Ipouecca
(15 yacoB)
Pacuér xonnuecTBa BelecTBa, MacChl WM 00bEMA UCXOIHBIX BELIECTB U MPOJYKTOB PEaKIUH.
Pacuérnbie 3anaun.
1. BeluncieHne Mo XMMHYECKUM YpaBHEHHUSIM Macchl, 00bEMa WM KOJUYECTBA BELIECTBA 110 MU3BECTHOM
Macce, 00bEMY UM KOJIMYECTBY BEIIECTBA OJJHOTO U3 BCTYNAIOUIMX B PEAKIUIO BELECTB WM IPOAYKTOB
peakuuu.
2. Brpruncnenue macchl, 00b€Ma MPOAYKTA PEAKIMM, €CIM OJHO M3 pearupyrolluX BEUIECTB JIaHO B
U30BITKE.
3. Beluncnenue macchl (KOJMYECTBA BelleCcTBa, 00bEMa) MPOAYKTAa pPEaKLMH, €CIU HM3BECTHAa Macca
MCXOJHOIO BEUIECTBA, CONEPIKALIETO ONPENEIEHHYIO OO TPUMECEH.
4. BobruucieHue macchl (KOJIMYECTBa BellecTBa, 00bEMa) MPOJYKTAa peakiMM, €CIM W3BECTHa Macca
pacTBOpa MU MaccoBasi 10J1s1 pACTBOPEHHOTO BEILLIECTBA.
5. Onpenenenre MaccoBOM MM 0OBEMHOM J10JIM BBIX0/1a TPOAYKTA OT TEOPETUUECKH BO3MOYKHOTO.
6. Pemenue 1emnoyvek mpeBpamieHus.
7. KauecTBeHHBIE 3a/1aUN
8. Pacuérpl, cBsi3aHHBIE C KOHIICHTpAIUEH PacTBOPOB, PACTBOPHMOCTBIO BEIIECTB, DJIEKTPOIUTHICCKOM
JUCCOLAUEN.

Tema 4. OxkucaANTENIbHO-BOCCTAHOBUTEIbHBIE peakum (4 yaca)



OKHUCIUTENIEHO-BOCCTAHOBUTENbHBIE peakuuu. OKHCIUTEIh W BOCCTAHOBUTENb, OKHCICHHE W
BoccTraHoBJeHHe. COCTaBIIeHUE YpPaBHEHHH OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIHA METOIOM
3JIEKTPOHHOTO OajaHca.

Knaccudukanus OKHCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

V. TemaTHYecKoe IJIAHMPOBAHHE Kypca
«Pemrenne pacuyéTHBIX 32124 0 XUMHK», 8 KJ1ace
(Bcero 34 uaca, 1 yac B HeeJ1I0)

Ne i/t Hassanue paznena KonnuectBo yacoB
BCETO TEOPHS PaKTHUKa
1 Brenenue (2u) 2 1 1
2 Tema 1. Marematuyeckue pacyérsl B Xumuu (7 7 3 4
4acoB)
3 Tema 2. KonnuecTBeHHbIE XapaKTEPUCTUKU 6 1 )
BemecTBa (6 4acoB)
4 Tema 3. KonuuecTBeHHbIE XapaKTEPUCTUKU 15 ) 10
XUMHUYECKOro mporecca (15 yacoB)
5) Tema 4. OkUCINTENBHO-BOCCTAHOBUTEIIbHbBIE 4 1 3
peaknuu (4 gaca).
6 HToro 34 12 22
Ne Koun- B Tom uncie ®opma
ypoka Tema ypoka . ;30(2) [ "rcopun | mparr KOHTPOJIS
uKa
1 3HAKOMCTBO C IIEJISIMU U 33Jjla4aMH Kypca, ero 1 1
CTPYKTYPOM.
2 OcHoBHbIE (U3HYECKHE U XUMUYECKUE 1 1
BEJIMYMHBI.
3 OTHOcUTEIbHAS] ATOMHAs U MOJIEKYJISIpHAS 1 1
Macchl
4-5 MaccoBast 10151 XMMHYECKOrO D3J€MEHTa B 2 1 1
CJIO’KHOM BEIIECTBE
6 O0bEMHas 107151 KOMIIOHEHTA I'a30BOM CMecH 1 1
7-8  |[MaccoBast 10715 BELIECTBA B PacTBOPE. 2 1 1 Konkypc
pereHus
3a1a4
9 MaccoBast 10JIsI TPAUMECEH. 1 : 1 3a4er
10 OCHOBHBIE KOJINYECTBEHHBIE XaPaKTEPUCTUKH 1 1
BEIIIECTBA.
11 Brrumnciienre KoJimuecTBa BemecTBa 1mo 1 1 [TogoGpat
W3BECTHOMY YMCITY YaCTHI] TOTO BEIIECTBa. b 331241
10 TEME
12 Boruncinenue Macchbl BEIIECTBA 110 U3BECTHOMY 1 1 [TomoGpar
KOJINYECTBY BEIIECTBA. b 3371291
110 TEME




13 BrianciieHue KOJIM4ecTBa BellecTBa 0 [Tomo6par
HU3BECTHOMY 00BEMY BEIECTBA. b 33J1a4u
10 TeMe
14 Brrauciienue yycia 4acTULl 110 U3BECTHOM Macce [TomoGpart
BEIIIECTBA. b 331241
10 TeMe
15 OrnpezesieHre OTHOCUTEIbHON MIJIOTHOCTH Tasa. 3a4er
16 Bprumnciienre Macchl MPOIYKTa PEaKIMH 110 [TomoGpar
M3BECTHON Macce MCXOTHOTO BEIECTBA. b 33/1a4H
10 TeMe
17 BrluncieHue Maccel IPOAYKTA PEAKIUU 110 [TomoGpar
M3BECTHOMY KOJIMUYECTBY UCXOJIHOTO BEILIECTBA. b 33J1a4u
10 TEeMe
18 Brruncienre o0bEmMa 0JTHOTO U3 pearupyromux [TonoGpar
BEIIIECTB 110 33/IaHHON Macce MPOIyKTa b 33/1a4H
peaxIuu. 10 TeMe
19-20 Brruncienue no ypaBHEHHUIO XUMUYECKON [TomoGpar
peakuu (ecau OHO U3 PearupyroNuX BEIIeCTB b 33/1a4H
TaHO B U30BITKE). 110 TeMe
21-22 Boruncnenue Macchbl IpoayKTa peakiuy 1o [MomoGpar
M3BECTHOM Macce UCXOIHOTO BElIecTBa, b 33141
COJIepIKAIIETO MPHUMECH. 110 TEMe
23 Brruncnenue Macchl (KOJIHMUECTBA BEIIECTBA, Konkypc
00bEMa) MIPOJIyKTa PEaKiMK, €CITU U3BECTHA petieHus
Macca pacTBOpa M MaccoBasi A0S 3a1a4y
pacTBOPEHHOIO BEWIECTBA.
24-25 ['eHeTHYeckas CBSI3b MEX1y OCHOBHBIMU [TomoGpar
KJIacCaMi HEOPraHWYECKON XUMUH b 33/1a4H
10 TeMe
26 Brruncinenue 00bEMHBIX OTHOIICHHM ra30B MO [TomoGOpar
XUMHUYECKUM YPaBHEHUSIM. b 33141
110 TEMe
27-28 Pac4€rbl, cBsI3aHHBIE ¢ KOHIIEHTpALUEN 3a4er
PacTBOPOB, PaCTBOPUMOCTBIO BEIIECTB,
HIIEKTPOIMTHYECKOH Tuccolanyei.
29-30 Pemenne koMOMHUPOBAaHHBIX 3a7au. [Tono6par
b 331241
10 TEMe
31 OKHUCTUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH. [TonoGpar
b 331241
10 TeMe
32 CocraBieHre ypaBHEHUN OKHACIUTENBHO- IMono6par
BOCCTAaHOBUTENIBHBIX PEAKIIUI METOIOM b 331241
HIIEKTPOHHOTO OajaHca. 10 TeMe
33 Krnaccudukanus okucanTenpHO- [MomoGpar
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V1. YciaoBusi peanusamnum Kypca
1.MaTepuajbHO-TeXHHYECKOE 00ecneyeHne Kypca

MynpTuMeauitHoe 000py10BaHUE, KOMIIBIOTEP, IPUHTEP, HEIPOIPAMMUPYEMBIE KAJIbKYJISTOPSI,
NepuoIMIecKas CcTeMa XUMHUYECKUX dieMeHToB J[.J11.MenneneeBa, Tabiunia pacTBOPUMOCTH BEILIECTB,
JIEKTPOXUMHUYECKHUH PsiJl HANIPSDKEHUI MeTallioB, Tabinna «/3MeHeHne 1iBeTa MHIMKaTOPOB B Pa3HbIX
cpeaax».

2.AndopManuoHHO-MeTOANYECKOE 0O0ecTiedeHne Kypca

- J1JISl YYMTeJIsA:

1. Anamosuy T.I1. Bacunbesa I'.U. “COopHUK 0MMMIHAAHBIX 33724 10 XUMUU .

2. bynpymxak I1. “3agaun mo xumun’.

3. Epoxun F0.M.; ®posio B.U. “CoopHuK 3371a4 1 yIPa)KHEHUHN 110 XUMHUU .

4. “KoHTposbpHbIE U POBEPOUHBIE pabOTHI 110 XUMUU 8 kiacc” k yueOHuky O.C. 'abpuensHa “Xumus —
8 kiacc”.

5. Ky3menko H.E., Epémun B.B. “2500 3anau ¢ pemenuem”.

6. llutoBuu U.K.; [IpoTtacos I1.1. “MeToaunka peiieHus: pac4€THBIX 3a7a4 110 XUMHUU .

7. Xomuenko W.I". “CoopHUK 33724 U YIPaKHEHUN IO XUMHH JJIsI HEXUMHUYECKUX TEXHUKYMOB .
8. Xomuenko ['.I1. “3amaun mo xumuu 115t moctynaromux B BY3er”.

- AJI y4aImXxcs:

1. A6kun I'JI. “3anaun u ynpaxHeHUs 110 XUMUU .

2. Tl'abpuensn O.C. “Xumus B TecTax, 3ajadax, yrnpaxHeHusx 8 — 9 kiaccel”.

3. I'aBpyceiixo H.I1. “IIpoBepounbie paboThl MO HEOPraHUYECKONH XUMHUH § Ki1acc”.

4. CaBunkuHa E.B. Ceepanosa H.JI. “CO0opHUK 33124 ¥ yHIpa)KHEHUH 110 XUMHH .

5. Cyposuesa P.I1. “3aganus i caMocTosTeNbHON pabOThl IO XUMUH B 8 Kitacce”.

6. Xomuenko MN.I'. “CO60pHUK 3a1a4 M yIPa)KHEHUH 0 XUMHHM U1 CPEAHEN KO .



