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I IHosicHuTeAbHAA 3aNMCKA

Pabouas nporpamma «Pemienue pacu€THbIX 3a/1a4» pa3paboTaHa B COOTBETCTBUH C:

- @egnepasbHBIM TOCYJApCTBEHHBIM 00pa30BATEIbHBIM CTAaHAAPTOM OCHOBHOTO  OOIIETo
o0Opa3oBaHus, YTBEPKIEHHOTO pUKa3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu
or 17.12.2010 r. Nel897 (Ilpuka3z MwunmcTepcTBa oOpa3zoBanus u Hayku Poccwuiickoit denepammu o
BHeceHnn m3MeHeHnit B ®I'OC OO0 ot 29.12.2014 1. Ne 1644)

- ¢ Y4€TOM IporpamMmsl 1o yueOHoMy mpeamMeTy «Xumus» 8 kinace (Xumus. Paboune nporpaMmsl.
[Ipeamernass nuuus ydeOHukoB O. C. TaOpuensma 8-9 Kiaccel: mocoOue I yUYHUTENeH
oOuieobpaszoBarenbHbIx opranuszauuii /(Ilpocsemenue 2023r).

Pabouas mporpamma siBIsieTCss MOJU(PHUIIMPOBAHHOMN (aJalTHPOBAHHOM).

[Iporpamma umeeT npeanpopuIbHYI0 HalIPaBICHHOCTb, paCCUUTaHa JUTs 00yJaronuxcs 8 Kiacca,
1 gac B Henemnto (34 yaca B Tox).

[Iporpamma «Pemienne pacyeTHbIX 3ajauy» OTHOCUTCS K HPEIMETHOMY OOpa30BaTEIbHOMY
MOJYJII0, @ UMEHHO K MEXIpPEJAMETHOMY, TaK KaKk yMEHME pelllaTh 3aJauyd BOCTPeOOBAHO W Ha JPYTux
npeaMeTax (MareMarrka, Gu3nKa, OMOJOTHS, ACTPOHOMUS).

Pemrenne pacu€THbIX 3a7a4 3aHUMAET BaXKHOE MECTO B U3YUYEHUU OCHOB XMMUYECKOU Hayku. IIpu
pelieHuu  3amad  MpoUCXoauT Oosnee TIyOOKOe ©  TOJHOE YCBOGHHE Y4YeOHOro marepuana,
BBIPa0aTHIBAIOTCS HABBIKM MPAKTUYECKOTO MPUMEHEHUS] MMEIOLINXCS 3HAHUHN, Pa3BUBAIOTCS CIIOCOOHOCTH
K CaMOCTOSITEIbHOU paboTe, MPOUCXOAUT (HOPMUPOBAHUE YMEHHUS JIOTUUECKH MBICIUTh, MCTIOIb30BaTh
npu€Mbl aHajdM3a M CUHTE3a, HAXOJUTh B3aUMOCBSI3b MEXIy OOBEKTaMHU M SBICHUSAMH. B 3TOM
OTHOIIICHUH PEeIlIeHUE 3aa4 SBISETCS HEOOXOAUMbBIM KOMIIOHEHTOM IPH U3YyYEHUU XUMUHU.

Pemenue pacueTHbIX 3a7a4 MO0 XMMHH BCETJIa BBI3BIBAJIO U MPOJIOJIKAET BhI3bIBATH 3HAUUTEIbHBIC
3aTPYAHEHUS] Y MHOTUX YYalIUXCs, KaK U3Y4arolUX XUMHIO Ha 0a30BOM, TaK U Ha MPOQUILHOM YPOBHE.
[TpakTrka paboThl NOKA3bIBAET, YTO OJHOM U3 MPUUMH TaKUX 3aTPYAHEHUN SIBJISETCS HEXBaTKa BPEMEHU
Ha OO0y4eHUE pELICHUIO PAacueTHhIX 3ajjad MMEHHO B 8 kiacce. B Hauane u3ydeHus Kypca XUMUHU
3aKJIaJIbIBAIOTCSI OCHOBBI JUIS PEIlIeHNUs B JalibHENIIeM OoJiee CI0KHBIX U KOMITJICKCHBIX 3a71ady.

eas mporpamMmmsi:

3aKpeIyieHre, CUCTeMaTu3alus U yriyOleHue 3HaHUHM ydalluxcs IO XUMHUM IyTeM peLIeHUs
3a/lad pazIU4YHOIO YPOBHS CII0O)KHOCTH, COOTBETCTBYIOIIME TpPeOOBAaHUSM HUTOIOBOM aTTeCTallUu IO
XUMHH.

3aa4yu nporpaMmbl:

1) popmupoBaHue yMeHUI 1 3HAHU MIPHU PEIICHUH 33]a4 110 XUMHUU;

2) MOBTOpPEHHUE, 3aKPEIUICHUE OCHOBHBIX MOHSTHUN, 3aKOHOB, TEOPUH, a TaK)KE HAay4HbIX (DAKTOB,
00pa3yrommx XUMUYECKYIO HAYKY;

3) dopMupoBaHUe MO3HABATEIBHBIX CIIOCOOHOCTEN B COOTBETCTBUM C JIOTUKON Pa3BUTHS
XUMHUYECKON HAyKH;

4) pa3BHUBaTh y IIKOJBbHUKA YMEHHE BBIAEIATH IJ1aBHOE, CYIIECTBEHHOE B U3YYEHHOM MaTepuaie,
CpaBHMBATh, 000011aTh N3yUEHHBIE (PAKTHI, JJIOTMYECKU U3JIaraTh CBOM MBICIIH [P PEIICHUH 33]1aY;

5) pa3BuUBaTh CaMOCTOSITEIBHOCTb, YMEHUE NPEOJI0IEBATH TPYAHOCTU B YUEHUHU, SMOLIUU
y4alxcs, co3/1aBasi SMOIMOHAIbHbIE CUTYalluU yIMBICHUS, 3aHUMATEIbHOCTH, apaJOKCAbHOCTH;

6) pa3BHUBaTh MHTEJUIEKTYaJbHbII M TBOPUYECKUN MOTEHIMAT JIMYHOCTH, JIOTUUECKOE MBIIIJICHNE
IIPY PEIICHNUN PACYETHBIX 3a/1a4 110 XUMUH;



7) YYUTh I[pHEMaM pELIEHUs TBOPYECKUX 3aJa4, IOHCKY aJIbTEPHATMBHOIO pEILICHHUS,
KOM6I/IHI/IpOBaHI/IIO PaHEC H3BCCTHBIX CIoco0oB peliCHus, aHalin3dy MW COIOCTAaBJICHHUIO Pa3JIMYHbIX
BApHUAHTOB PCIICHUA, YIYUTb aKTUBHO MBICIIUTD.

Kypc conepxut wuyerblpe Ojoka: MaTreMaTHYECKHE pacyeTbl B XHMHH, KaueCTBEHHbIE
XAapPaKTCPUCTHKHU BCHICCTBA, KOJIMYCCTBCHHBIC XAPAKTCPUCTUKH XUMHUUYCCKOTO IMpouecca, OKUCIUTCIBHO-
BOCCTAHOBUTCIIBHBIC PCAKIUU. Ka>1<)11,1171 0JIOK HaYMHAETCSI C TCOPECTUUCCKOTO BBCIACHHUA, B KOTOPOM
paccMaTpUBAaIOTCSl pa3HBIe CIIOCOOBI pelIeHus 3anad. B janpHEWIIeM ydamiuecs: CaMOCTOSATENBHO
ONpEAeNAIOT CHOcO0 pemeHuss — T[JIaBHOE, 4YTOObl OH ObUI  palMOHAJIBHBIM U JIOTUYECKU
IIOCJIETI0BATEIIbHBIM.

JlaHHBIN Kypc MOKET U3y4aThecsl Kak B OYHOU (hopMe, TaK U pexuMe TUCTAaHIIMOHHOTO O0yUYeHUsI.
II. ILnanupyembie pe3yabTaThl H3yYeHHUS Kypca

1. Ilpeomemmnbvle ynusepcanvnwle yueodHvle 0eiicmeus
3HaTh:

e CcrocoOBI peleHNs Pa3InYHbIX THIIOB YCIOKHEHHBIX 33/1a4;

® OCHOBHBIE ()OPMYJIBI U 3aKOHBI, IO KOTOPHIM ITPOBOJISATCS PACUEThI;

® CTaHJapTHBIC aJITOPUTMBI PEIICHUS 3a/]1a4.
YMeTs:

e pemarh 3aJa4y MOBBIIICHHOHN CI0XKHOCTH Pa3IMYHbIX THIIOB,;

® YETKO MPEACTaBIATh CYITHOCTh OMMCAHHBIX B 33]]a4€ MPOIIECCOB;

® BHUJETh B3aUMOCBS3b NMPOUCXOISIINX XUMUYECKHX MPEBpaIleHHH U U3MEHEHUH YHCIEHHBIX
napaMeTpPOB CUCTEMBI, OIMCAHHOH B 33/1a4¢;

®  CaMOCTOSITENIGHO COCTaBIISITh THUIIOBBIE XUMHUYECKHE 3314l U OOBACHATH MX PEUICHUE; BIAJETh
XUMHAYECKON TEPMUHOJIOTHEH;

® TI0JB30BATHCS CIIPABOYHOMN JINTEPATYPOH 1O XMMHUH JUIS BBIOOPA KOJMUYECTBEHHBIX BEJIMUYHUH,
HEOOXOIMMBIX JUISI PEIICHHS 3a/1a4.

2. Memanpeomemmnoie yHugepcaipHvle yuednvle Oelicmeus

e PaboTath caMOCTOSITEIILHO U B TPYTIIIC;

e AHaIM3MPOBATh PE3YJBTATHI IIEMEHTAPHBIX UCCIICAOBAHUH, (PUKCUPOBATH UX PE3YJIbTATHI,

e Bocrnpous3BoauTs N0 NaMsATH HHPOPMAIUIO, HEOOXOAUMYIO JUIsl pellleHnsl yueOHO! 3a1auH;

e [IpumeHATH TaOIUIIBI, CXEMBI, MOJICNHN ISl TIOTY4YeHUsI HH(popMaIum,

e [Ipe3eHTOBaTH NOATOTOBICHHYIO HH(OPMAIIHIO B HATJISAHOM U BepOAIbHOM BHU/IE,

e [IpuBoaNTH MpUMEPHI B KAYECTBE JI0KA3ATEIbCTBA BHIABUTAEMBIX MOJIOKEHHIA;

e BrmosHATh yueOHbBIC 3a/1a41, HE UMEIONINE OJJHO3HAYHOTO PEIICHUSI.

3. Jluunocmmuuie ynugepcanvnvle yuedHvle oeiicmeus
Pa3nnuate OCHOBHBIE HPABCTBEHHO-3CTETHYECKHUE MOHATHS;

e OneHuBaTh CBOM M UYyKHE IMOCTYIIKH;

e AHanM3MpoBaTh M XapaKTEPU30BATh SMOIMOHAIBHBIE COCTOSHHS W YyBCTBA OKPYKarOLIUX,
CTPOUTH CBOM B3aHMOOTHOILIEHUS C UX YUETOM;

e OlEeHNBATh CUTYALIUU C TOYKHU 3PEHUSI IPABUII MIOBEJACHUS U STUKU;

e [IposiBisITH B KOHKPETHBIX CUTYyalUsIX JOOPOKENAaTeIbHOCTD, I0BEPHE BHUMATEIbHOCTD;

e BrIpaxkaTh NOJOKATEIBHOE OTHOLIEHUE K ITPOLIECCY ITO3HAHMS;

e [lposiBisiTh BHUMAaHUE, YIUBJICHHE, KeJlaHue OoJblle y3HaTh;

e OrneHnBaTh COOCTBEHHYIO YUCOHYIO IEATEILHOCTD: CBOU JOCTIKEHHUS, CAMOCTOSTEIIHHOCTD



L4 HpI/IMeHSITI) mpaBujia JCJIOBOTO COTPYAHUYCCTBA: CPABHUBATH PA3HBIC TOYKH 3PCHUA; CUNTATHCA
C MHCHUCM APYroro 4CjIOB€Ka, MTHUIUATUBY, OTBCTCTBCHHOCTD, IPUYUHBI HEYAa4; IIPOSABIIATH
TCPIICHUC U I[O6p0)KCJ'IaTeJ'IBHOCTL B CIIOPE, AUCKYCCHUHU, TOBEPUC K CO6CC€ILHI/IKy.

4. Pecynamuenule ynusepcanvnwle yueoHle oelucmeus

e V7iep>kuBaTh 1IeJb JeSTeIbHOCTH JI0 MOJIyUYEHHUs €€ pe3yibTara;

e [lmanupoBath pernieHue yueOHOM 3a1a49H;

e OueHuBaTh BECOMOCTh MPUBOAUMBIX JOKA3aTENbCTB U pacCyXJIeHUl (yOeIuTenbHO, JI0XKHO,
UCTUHHO, CYLIECTBEHHO, HE CYIIECTBEHHO);

e KoppekTupoBaTh JeATEIBHOCTh: BHOCUTh H3MEHEHHS B TMPOLECC C YUYETOM BO3HUKIINX
TpyZAHOCTEN U OIIMOOK, HaMeuaTh CIIOCOObI UX YCTPAaHEHUS;

e  OcyIIecTBISATh UTOTOBBIN KOHTPOJIb JAEATEILHOCTU («UTO CAENAHO») U MOONEPAIMOHHBIH
KOHTPOJIb («KakK BBIMOJHEHA Ka)Kasi orepalysi, BXOASIIasi B COCTaB yueOHOTo JIEHCTBUAY);

e OueHuBaTh pe3yabTaThl IEATEIbHOCTH;

e AHanu3upoBaTh COOCTBEHHYIO paboTy;

e OleHHBaTh YPOBEHD BIIAJICHUS TEM WM UHBIM y4eOHBIM JIeHCTBUEM (OTBEUaTh HA BOMPOC «UTO 5
HE 3HAI0 ¥ HE YMEIO7»).

5. Kommynurxamuenvie ynugepcaivHule yueoHvle 0eicmeus

e BocrnpuHuMmarh TEKCT € YYE€TOM IIOCTaBJICHHON Yy4yeOHOM 3ajaud, HaXOAWTb B TEKCTE
nH(}OpMaIHI0, HEOOXOIUMYIO TSI €€ PEIICHUS;

e (CpaBHUBaTh pa3HbI€ BUJbI TEKCTA;

e (CocTaBnATh IUJIaH TEKCTA;

e  OdopmIATh TUATOTUYECKOE BHICKA3bIBAHNE B COOTBETCTBUU C TPEOOBAHUSIMHU PEUEBOTO STUKETA.

ITI. CucTeMa olleHKH OCBOEHHSI YYalllUMHUCHA Kypca

Dopmamu omuémuocmu 10 U3YYCHUIO TAHHOTO Kypca MOTYT OBITh:

* KOHKYpPC (KOJIMYECTBEHHBIN) YnCia PEIIEHHBIX 33124,

"COCTaBJICHHE€ COOPHUKOB aBTOPCKUX 3aJad [0 pa3Iu4YHbIM TemaM (Hampumep, «MeauiHay,
«IKOJIOTHS» U T.1.)

* 324€T IO PELICHUIO 3a]1a4.

IV. Conep:kanue kypca

«PelieHue pacyeTHbIX
3agay» (34 yaca, 1 yac B
HeJ1eN10)

BBenenue (2 yaca)
3HAKOMCTBO C IEJISIMU U 33J]a4aMu Kypca, ero CTpyKTypoil. OCHOBHBIE (U3NYECKUE U

XUMHNYECKHNEC BCIIMYUHBI.

Tema 1. MaTtemaTu4eckne pacuyéTbl B XUMHHU (7 4acoB)



BO,Z[OpO,Z[HaSI [S105050%00¢:) aTOMHOﬁ MAacCCHI. OTHOCI/ITeJIBHa}I aTOMHasaA Hu MOHCKyHHpHaH MAacCCHhI.
HaxoxneHne oTHOCUTEIbHON MOJIEKYJISIPHOM Macchl Mo (popmyiie BeliecTBa.

MaccoBass O0is XHMMHYECKOrO »JIEMEHTa B CJI0XKHOM BeliecTBe. Pacdu€r maccoBoil oM
XUMUYECKOTO djeMeHTa To ¢opmyne BemiecTBa. Haxoxxnenue (opmyibl BemiecTBa MO 3HAYCHUSM
MaCCOBBIX JI0JIEH 00pa3yIOIINX €ro 3JIEMEHTOB.

O0BEMHasT 10J1I KOMIIOHEHTA ra30BOM CMECH.

[Tonsatue 06 00BEMHOM 107€ KOMIIOHEHTA Ta30BOM CMECH U Pacu€Thl C UCIIOJIb30BAHUEM ATOTO TIOHSTHS.

MaccoBas 10711 pacTBOPEHHOTO BEIIECTBA.

PactBopel, pacTBOpUTENs M PACTBOPEHHOE BELIECTBO. [IOHATHE O KOHIEHTpALMHM PACTBOPEHHOTO
BeIICCTBA. MaCCOBaﬂ JOJIA paCTBopéHHOFO BCIICCTBA U paC‘-IéTBI C UCITIOJIb30BAHHUEM DTOI'O ITOHATHA.

MaccoBas 105151 IpuMeceil.

[ToHsTHE O YKCTOM BEMIECTBE W MpUMecH. MaccoBasi JI0Jisi IPUMECH B 00pasiie MCXOJHOTO BEIISCTBA.
OcHoBHOEe BelecTBO. PacyéT Macchl OCHOBHOTO BEIECTBA [0 MAacCe€ BEIIECTBA, COACPIKALIETO
OTpeACEHHYI0 JOI0 TpPUMEced W JApyrue MOAU(DHUKAIMOHHBIC PAcYEThl C HCIOJIB30BAHUEM JTHX
TTOHSITHIA.

Tema 2. Kon4yecTBeHHbIE XapaAKTEPUCTUKH BelecTBa (6 yacoB)
OCHOBHbBIE KOJIMYECTBEHHBIE XapaKTEPUCTHUKU BEILIECTBA.

[Tocrosnnas ABoranpo. KommuectBo BemiectBa. Moinb. MomspHast macca. MonsipHblii 00BEM
ra3oo0pa3Horo BemiecTBa. KpaTHble eAMHMIIBI KOJIMYECTBA BEIIECTBA — MUJUIMMOJNb W KHIOMOIb,
MUJUTAMOJISIPHAsT W KHJIOMOJISIPHAST MacChl BEIIECTBA, MWIIUMOJSPHBIA W KHJIOMOJSPHBIH OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuéthl ¢ UCMoIb30BaHUEM MOHATUN «KOJMYECTBO BEILECTBA», «MOJSIPHAS Maccay, «MOJISIPHBII
00BEM Ta30BY», «IIOCTOSIHHAS ABOTAIPOY.

Pacuérnble 3agaum. 1. BpluucieHHe KOJIMYECTBA BEHIECTBA IO HM3BECTHOMY YHCIY YacTHUI[ 3TOTO
BelllecTBa. 2. BbluncIeHne Macchl BEIIECTBA MO M3BECTHOMY KOJWYECTBY BellecTBa. 3. BbluucneHue
KOJIMYECTBA BEIIECTBA M0 M3BECTHOMY 00BEMY BemlecTBa. 4. BeluncieHne yucia 4yacTHIl 10 M3BECTHOM
Macce BElIeCTBa.

5. OnpezaeneHue OTHOCUTEILHOM IJIOTHOCTH rasa.

Tema 3. KosimyecTBeHHbIE XapaAKTePUCTUKH XMMHYECKOIo mpouecca
(15 yacoB)
Pacuér xonnuecTBa BelecTBa, Macchl WM 00bEMa UCXOJHBIX BELIECTB U MPOJYKTOB PEAKLIUU.
Pacuérnbie 3agaum.
1. Beruucnenne no XMMUYECKUM YPaBHEHHUSIM MaccChl, 00bEMa MIIM KOJMYECTBA BEIIECTBA 110 M3BECTHOU
Mmacce, 00bEMY MM KOJIMUYECTBY BEIIECTBA OJJHOTO M3 BCTYHAIONIMX B PEAKIMIO BEUIECTB WM MPOJYKTOB
peaxkuuu.
2. Boruncnenue macchl, 00b€Ma NPOAYKTAa PEAKIUH, €CIM OJHO M3 pearupyroliux BEIIeCTB JaHO B
U30BITKE.
3. Bbruucnenue macchl (KoJM4ecTBa BelIECTBA, 00bEMa) NMPOAYKTa pPEaKLMH, €CIM HM3BECTHA Macca
MCXOJHOI0 BEILIECTBA, COAEPIKAILET0 ONPEACIEHHYIO 1010 IPUMECE.
4. BpluncneHue Macchl (KOJMYECTBAa BELIECTBA, 00bEMA) MPOJYKTAa peakIMM, €ClId H3BECTHAa Macca
pacTBOpa M MaccoBasi 10JIsl pACTBOPEHHOTO BEILIECTBA.
5. Onpenenenne MaccoBOU MM OOBEMHOMN JOJIM BBIXO/Ia MMPOIYKTA OT TEOPETUIECKHA BO3MOXKHOTO.
6. PemeHne nenoyexk npeBpanicHus.



7. KauecTBeHHBIE 3a0a9H
8. Pacuérsl, cBsi3aHHBIE C KOHILIEHTpAIEe pacTBOPOB, PACTBOPUMOCTBIO BEIIECTB, JIEKTPOIUTUYECKOM
IYCCOIMAIIUE.

Tema 4. OKHCIUTEIBHO-BOCCTAHOBHTEIbHbIE peakuuu (4 yaca)
OKHUCITUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKUCIUTENh M BOCCTAHOBUTENb, OKUCJIECHUE U
BoccTaHoBjeHHEe. (CocTaBieHUE YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEAKIM METOI0M
3JIEKTPOHHOTO OajaHca.
Knaccudukanust OKHCIUTETLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

TemaTnyeckoe NJIAHUPOBAHUE YJIEKTHUBHOI0 Kypca
«PenieHne pacyéTHBIX 3124 M0 XUMHW», 8§ KJ1acc
(Bcero 34 yaca, 1 yac B He/1eJ10)
No HasBanue paznena KonuuecTBo uacoB
/T BCErO | TEOpHsl | MPAKTHKA
1 BBenenue(24) 2 1 1
2 | Tema 1. MaTemaTnyeckue pac4érbl B Xumu (7 4acoB) 7 3 4
3 | Tema 2. KoiuuecTBEeHHbIE XaPAKTEPUCTHKH BelllecTBa (6 4acoB) 6 1 5
4 | Tema 3. Kosiu4uecTBeHHbIe XapaKTePUCTHKHU 15 5 10
XHMHYeCKOro npouecca (15 yacon)
5 | Tema 4. OKHCIUTEJIHbHO-BOCCTAHOBUTEIbLHBbIE peakunu (4 yaca). 4 1 3
6 | Urtoro 34 12 22
No Kon-Bo B toMm uucie Jata
yp Tema 4acoB
TEOpHs | IMpaKTHUKa
OK ypoka
a
1 | 3HaKOMCTBO C HEJISIMH U 33J]a4aMH Kypca, ero 1 1
CTPYKTYpOH.
2 |OcHoOBHBIC (hU3HUYECKHUE U XUMUYECKUE BETMUUHBIL. 1 1
3 |OTHOCHTENbHAS aTOMHAsI U MOJIEKYJISIPHAs. MacChl 1 1
4- | MaccoBas 10758 XUMHUYECKOTO JIEMEHTA B 2 1 1
S | CIIO)KHOM BEIIECTBE
6 |O0bEMHas 1O KOMIIOHEHTA Ta30BOi cMecH 1 1
7- |MaccoBas 10Jis BEIIECTBa B paCTBOPE. 2 1 1
8
9 |MaccoBas 10J IPUMECEH. 1 . 1
10 |OCHOBHBIE KOJIMYECTBEHHBIE XapAKTEPUCTUKU 1 1
BEIIECTBA.
11 |Bpluucienue koimMuecTBa BelIecTBa Mo 1 1
M3BECTHOMY YHUCITY YaCTHI[ TOTO BEIIECTBA.
12 |BbluncCI€HHE MAcChl BEIIECTBA 110 U3BECTHOMY 1 1
KOJIMYECTBY BEIIECTBA.
13 |Brruucienne KOIn4yecTBa BEIIECTBA IO 1 1
W3BECTHOMY 00BEMY BEIlleCTBA.




14 |BeruncieHue 4ncia YacTHIL IO U3BECTHOM Macce 1 1 [Tonobpath
BEILIECTBA. 3a/1a4u 1o
TeMe
15 |Onpenenenrie OTHOCUTENBHOM IIIOTHOCTHU ra3a. 1 1 3a4eT
16 |Beruncienue Maccol MpOAyKTa PEaKIMK 1O U3BECTHOM 1 1 [TonoGpath
Macce UCXOIHOTO BEIIEeCTBA. 3aJ1a4u 110
TeMe
17 |Beruncnenue maccel MPOAYKTa PEAKIIUH 10 U3BECTHOMY 1 1 [TonoGpaTh
KOJIMYECTBY MCXOJHOTO BEIIECTBA. 3a/1a4u 1o
TeMe
18 |Beruncnenne 00bEMa 0JJHOTO U3 pearupyroIx 1 1 [Tono6path
BEIIECTB 10 3aJJaHHON Macce MPOJIyKTa pPeaKIUu. 3aJ1a4u 1o
TEME
19 |Bbruucienue no ypaBHEHHIO XUMUYECKOM 2 1 1 [Tono6path
- |peakuuu (€Cau OJHO U3 PEarupyrolux BEUIECTB 3a/1a4u 1o
20 |maHo B TEME
M30BITKE).
21 |BpramciaeHre Macchl MPOIyKTa PEaKIIMK 10 U3BECTHOM 2 1 1 [TonoGpath
- |Macce UCXOJIHOTO BEILIECTBA, COACPIKAILIETO TPUMECH. 3aJ1a4u 1o
22 TeMe
23 |BeruncneHne Macchl (KOJIM4ecTBa BellecTBa, 00bEMa) 1 1 Konkypce
MPOIyKTa PEaKIMH, €CIIM U3BECTHA Macca pacTBopa 1 pereHus
MaccoBasi J10Ji1 paCTBOPEHHOTO BELIECTBA. 3a1a4
24 l'eHeTnyeckast CBs3b MEXKy OCHOBHBIMHU KJTaCCaMH 2 1 1 [Tonobpath
- |[HEOpraHWYEeCKOU XUMUU 3a/1a4u 1o
25 TEMeE
26 |Brrunciienre 00bEMHBIX OTHOIIIEHUH Ia30B 110 1 1 [TonoGpath
XUMUYECKUM YPAaBHEHUSIM. 3a/1a4u 1o
TeMe
27 |PacuéTsl, CBsI3aHHBIEC C KOHLIEHTpALMEN PaCTBOPOB, 2 1 1 3a4eT
- |pacTBOPUMOCTBIO BEIIECTB, JICKTPOITUTHUECKOM
28 |muccomnualmei.
29 |Pemmiene KOMOMHUPOBAHHBIX 3a/1a4. 2 1 1 [TonoGpath
- 3aJ1a4u 1o
30 TEME
31 |OKUCIUTENTBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH. 1 1 [TonoGpath
3a/1a4u 1o
TeMe
32 |CocTaBiieHHE YpaBHEHUN OKUCIUTEIBHO- 1 1 [TonoGpath
BOCCTAHOBUTEJIBHBIX PEAKIIMI METOIOM JIEKTPOHHOTO 3a/1a4u 1o
OanaHca. TeMe
33 [Knaccudukaiusi OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX 1 1 [Tonobpath
peaKkuui. 3a7a4y 110
TeMe
34 |UroroBoe 3aHsTHE 1 1 [IpesenTanus
cOopHHUKa
COOCTBEHHBIX
3aj1a4
34 12 22







VI. YciaoBus peaju3auuu Kypca
1.MaTepuajbHO-TeXHHUYECKOe o0ecrieyeHue Kypca

MynbTuMeanitHoe 000py10BaHUE, KOMITBIOTED, IPUHTEP, HEMPOTPaMMHUPYEMbIE KaJIbKYJISATOPBI,
nepuoInyeckasi cucreMa XxuMmuueckux siuemenToB J[.M1.Menneneena, Tabimiia pacTBOPAMOCTH BEIIIECTB,
E)J'ICKTPOXI/IMI/I‘IGCKI/Iﬁ paa HaHpﬂ)KCHI/Iﬁ METaJIJIOB, Ta6n1/111a «3menenue OBCTAa MHAWNKATOPOB B PA3HBIX
cpemaxy.

2. MHdopMannoHHO-MeTOANYECKOE 00ecTIeYeHrne Kypca

- IS YYUTeJIs:

1.AnamoBud T.I1. BacuibeBa I'.1. “COOpHUK OJIMMITHATHBIX 33124 TIO XUMUH .

2. bynpynxaxk I1. “3agaun no xumun”.

3. Epoxun 10.M.; ®ponos B.1. “COopHuk 3a/1a4 ¥ ynpaxxHEHUH 110 XUMUU .

4. “KoHTponbpHBIE U TPOBEPOUHbIe paboThI 1o XxuMuu 8 kiace” kK yueOnuky O.C. 'abpuensHa “Xumus —
8 kacc”.

5. Kyamenko H.E., Epémun B.B. “2500 3agau c pemeHueM”.

6. Hurosuu U.K.; [Iporacos I1.U. “Metoauka peuieHust pac4€THbIX 3aJa4 110 XUMUU .

7. Xomuenko W.I". “COopHHK 3a/1a4 U yIPa)KHEHHIA 10 XUMUU 11 HEXUMUYECKHX TEXHHUKYMOB .
8. Xomuenko I'.Il. “3agaun no xumuu 118 nocrynarmomux B BY3sr”.

- IJISl yYaIIuXcs:

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

2. T'abpuensn O.C. “Xumus B TecTax, 3a/1ayax, ynpaxHeHusax 8 — 9 kiacchl”.

3.I'aBpyceiiko H.I1. “IIpoBepounbie pabOTHI IO HEOPTAaHHUUECKOW XUMUHU 8

KJI1acc”.

4. CaBunkuHa E.B. Csepiosa H.JI. “COopHuk 3a1a4 ¥ ynpaxxHEHUH 110 XUMUU .

5.Cyposuesa P.I1. “3aganus 1 caMmocTosTeabHOU paboThl O XMMHH B 8 Ki1acce”.

6. Xomuenko N.I'. “CoopHuK 3a7a4 U yIIpa)KHEHUH IO XUMUH JUIsl CPEAHEN LIIKOJIBI .
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