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l. IosicHuTEeNbLHASA 3aIUCKA.

1.1. HopmarusHo-npaBoBasi 6a3a:

— @enepanpubiii 3akoH PO ot 29.12.2012 1. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanumy» (¢ MOCICAYIOMUMA U3MEHEHUSAMH M JIOTIOJTHCHUSIMH );

— Hammonansnas poktpuna obpaszoBanus B Poccuiickoit ®@enepaunu (Ha mepuon Ha 2025
rona);

— Ilpukaz MunucrepcrBa mnpocsemenuss PO or 03.09.2019 r. Ne 467 «O06 yTBepKIeHUU
IEJIEBO MOJIENIN PA3BUTHUS PETHOHAIBHBIX CUCTEM JOMOIHUTEIBHOIO 00pa30BaHUs ACTE;

— Meroandeckne peKOMEHIANH 10 TMPOSKTUPOBAHUIO JIOMOJHUTEIBHBIX OOIIEPa3BUBAOIINX
mporpaMM (BKIItOUasi Pa3HOYPOBHEBBIE TIPOTPaMMbI), pa3paboTaHHblE MHUHHCTEPCTBOM
obpazoBanus u Hayku PD (mrcemo ot 18.11.2015 1. Ne09-3242);

— Tllopsmok opraHu3alii ¥ OCYIIECTBIEHHS  00pa3oBaTeNIbHOM  ACSTENBHOCTH IO
JOTIOIHUTEIBHBIM  001Ie00pa3oBaTeibHBIM ~ IporpamMmaM  (YTBEPXKACH  MPUKA30M
MunuctepctBom npocsetienus PO ot 27.07.2022 r. Ne 629);

— TIlocranoBnenue ['TaBHOrO TOCYIapCTBEHHOTO CaHUTapHOTO Bpaua Poccuiickorn deneparuu
or 28.09.2020 r. No 28 «O6 ytBepxkaenun Canutapubix npasun CIT 2.4. 3648 - 20
«CaHUTApHO - AMHUAEMHUOJIOTHYECKUE TPEOOBAHUS K OpTaHU3AIMsIM BOCITUTAHHS U OOYUICHUS,
OTJIbIXA ¥ O3JIOPOBJICHHSI ICTCH U MOJIOICIKI,;

— Ilpuka3z MuHucrtepcTtBa Tpyaa u couuaigbHou 3amutel PO ot 22.09.2021 r.
Ne652-1 «O06 yTBepkaeHHH TpodeccHoHANBHOTO cTaHgapra «llegaror DONMOTHUTEIBHOTO
o0pa3oBaHMs IeTEH 1 B3POCIBIX);

— Crparerust pa3Butus Bocnutanus B Poccuiickoit @enepaunn a0 2025 roaa, yrBepxacHHas
pacnopspkenueM [pasutensctBa Poccuiickoit @eneparuu ot 29.05.2015 Ne996-p;

— Vka3 [lpe3sunenra Poccuiickoit ®enepanun ot 21.07.2020 Ne474 «O HauMOHANBHBIX LIESAX
pazsutusa Poccuiickoit @enepanuu Ha nepuon 1o 2030 ronay;

— VYka3 Ilpesunenra Poccuiickoit @enepaunn or 29.05.2017 r. Ne 240 «O6 oObsBIEHUH B
Poccuiickoit ®eneparuum JlecaTuiieTnss A€TCTBAY;

— Pacnopsikenue IlpaBurensctBa Poccuiickoit @enepanuu ot 23.01.2021 r. Ne 122-p «O6
YTBEPKICHUU IJIaHA OCHOBHBIX MEPONPUATUIN, IPOBOIUMBIX B paMKax JIECATUIIETHS ETCTBA,
Ha niepuo 10 2027 rongay;

— KoHnuenmust pa3BuTusi IONMOJHUTENbHOTO oOpa3zoBanus aeteil 1o 2030 roma (yTBepxiaceHa
pacniopsixkenueMm [IpasutensctBa PO ot 31.03.2022 1. Ne678-p).

— VYcraB MBOVY «Kanyiickas CI», yrtBepxxaen IloctanoBineHnem AJIMUHUCTpaLuu
Kanyiickoro myaunmnansHoro okpyra Bomorosackoii o6macti Ne 633 ot 08.08.2023 r.

Pa6ouas nporpamma «Pemienne pacuéTHbIX 3a7au» pa3padoTaHa B COOTBETCTBHH C:

- ¢ yuérom Konuenmuu npenoaaBaHusi ydeOHOro mnpeamera «XHUMHsS» B 00Opa3oBaTelbHBIX
opranuzaiusax Poccuiickoit denepanyu, peaausyrolnMx OCHOBHBIE 0Opa3oBaTeNbHbIE MPOrpaMMBbl, U
OCHOBHBIX NoJI0’keHUN «CTpaTernu pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuon 1o 2025
rona» (Pacnopspxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).



- ¢ y4éroM mporpamMmbl Mo ydeOHOMYy mpeamery «Xumus» 8-9 kimacc (Xumusa. PaGoune
nporpammel. [Ipeamernas muaust yueOnukoB [.E.Pym3utuca, @.I'.®enpamana 8-9 kmaccel: mocodue mis
yuuTeneit oomeoobpazoBaTeabHbIX opranusaiuii /M: u3a-so «IIpocsemenuey», 2019 ).

Pabouast mporpamma siBisieTcst MOAU(PUITUPOBAHHON (2JalITHPOBAHHOM ).

[IporpamMma nmMeet npennpoduibHy0 HampaBIeHHOCTh, paccuuTaHa Jijis oOydaromuxcs 9 kiacca,
1 yac B Hegento (34 yaca B ron).

[Mporpamma «Pemmenne pacueTHBIX 3alad MO0 XWMHU» OTHOCHUTCS K MPEAMETHOMY
0o0pa3oBaTeIbHOMY MOJYJI0, @ HMEHHO K MEXIPEJIMETHOMY, TaK KaKk YMEHHE pemaTh 3a7a4yd
BOCTPEOOBAHO M HA JPYTHUX MpeaMeTax (MareMaruka, (pu3uka, OMoJIOTHs, aCTPOHOMHUS).

Pemenne pacu€THBIX 33/1a4 3aHMMAET Ba)KHOE MECTO B U3yUYE€HUU OCHOB XMMHUYeCKOW Hayku. [Ipu
pelleHnr 3aJad MPOUCXOAUT Oojiee TIIIyOOKOE M TOJHOE YCBOEHHE ydeOHOro MmaTepualna,
BbIpa0aThIBAIOTCS HABBIKM MTPAKTUUYECKOTO MPUMEHEHHUS UMEIOLIUXCS 3HAHUN, Pa3BUBAIOTCS CIIOCOOHOCTH
K CaMOCTOSITeNIbHOI paboTe, MpoucxoauT GOpMUPOBAHHUE YMEHHUS JIOTHYECKH MBICIUTH, UCIOJIb30BATh
npuéMbl aHadM3a W CUHTE3a, HAXOJUTh B3aMMOCBS3b MEXKAY OOBCKTAMH M SBICHUSAMH. B 3TOM
OTHONICHHUHU PEIICHUE 3a/1a4 SABJSICTCS HEOOXOIMMBIM KOMITOHEHTOM TIPH U3YYCHUH XUMUH.

Pemenne pacdeTHBIX 3a7a4 110 XMMHH BCET/Ia BBI3BIBATIO U MPOJIOJKACT BBI3BIBATH 3HAYUTEIILHBIC
3aTpyIHEHUS] Y MHOTUX yYaIIUXCsl, KaK U3YYAOIINX XUMHIO Ha 0a30BOM, TaK M Ha MPO(QHUILHOM YPOBHE.
[TpakTika paboOThl OKA3bIBAET, YTO OJHOM U3 MPHUYMH TAKUX 3aTPYAHEHUN SBJISETCS HEXBAaTKa BPEMEHU
Ha 00yuYeHHUE PElIeHUIO PACUETHBIX 33a]]a4 UMEHHO B 9 Kiacce.

ean» mporpamMmmel.

3aKperyieHHe, CUCTEMAaTH3alUsl M YIUIyOJieHHWEe 3HAHUM yYallluxcs MO XMMHH IyTeM peIIeHUS
3aJa4 Pa3UYHOTO YPOBHS CJOKHOCTH, COOTBETCTBYIOIIME TPEOOBAHUSM HMTOTOBOW AaTTECTALUU TI0
XUMUH.

3agauyu nporpaMmsi:

1) dbopmupoBaHre yMEHUH ¥ 3HAHUI MTPH PEIICHUN 33]1a4 10 XUMUH,

2) MOBTOpPEHHE, 3aKPEIUICHUE OCHOBHBIX MOHSTHI, 3aKOHOB, TEOPHi, a TAaK)KEe HAyYHBIX (hAKTOB,
00pa3yronMX XUMUYECKYIO HAYKY;

3) dopMupoBaHHE TMMO3HABATEIBHBIX CIHOCOOHOCTEH B COOTBETCTBHHM C JIOTUKOW Pa3BHUTHSI
XUMHUYECKON HaYyKH;

4) pa3BHBaTh y INKOJbHHKA YMCHUE BBIICIATH TJIaBHOE, CYIIECTBEHHOE B M3yYEHHOM MaTepHae,
CpaBHHBATh, 0000IIATh N3yUYEeHHBIC (DAKTHI, JIOTHYECKH U3JIaraTh CBOM MBICIIH TIPH PEIICHUU 3a71a4;

5) pa3BuBaTh CaMOCTOSITEJIBHOCTh, YMEHHE IPEOJ0JICBaTh TPYAHOCTH B YYCHHH, SMOIUHU
yYaIuxcs, CO3/1aBasi SMOITMOHATBLHBIC CUTYAIlUN YIUBJICHHSI, 3aHUMATEIIbHOCTH, MTAPAT0KCATEHOCTH;

6) pa3BuBaTh WHTE/UICKTYyaJbHBIA W TBOPYCCKHH MOTCHIMAT JIMYHOCTH, JIOTHUYECKOE MBIILJICHHE
IIPU PEIICHUN PACYETHBIX 33/1a4 10 XUMHH;

7)  yuuThb TpHEMaM pEIICHUS TBOPYECKUX 3a1a4, MOUCKY AIbTEPHATHBHOIO pEICHHUS,
KOMOMHHMPOBAHUIO paHEE W3BECTHBIX CIOCOOOB pEIICHUS, aHAIM3y M COMOCTaBICHHIO Pa3TUYHBIX
BapHAHTOB PEILIECHUS, YYUTh AKTUBHO MBICITUTh.

Kypc conepxut derbipe Ojoka: MaTeMaTHYECKHe pacuyeThl B XUMHH, KadeCTBCHHBIC
XapaKTePUCTHKHU BEIIECTBA, KOJUYCCTBEHHBIC XapaKTEPUCTUKA XUMHYECKOTO MPOIecca, OKHCIUTEILHO-
BOCCTAHOBUTEJIbHBIE peakiuu. Kaxaplii OJOK HAYWHACTCS C TCOPETHYECKOTO BBEJICHUS, B KOTOPOM
paccMaTpUBalOTCSl pa3HbIE CIIOCOOBI pemieHusl 3aqad. B ganmpHeWmeM ydammecss CcaMOCTOSTEIhHO
OTpEACNAIOT CHoco0 pemieHus — TJIaBHOE, 4YTOOBl OH OBbUT  pAlMOHANBHBIM M JIOTHYECKH
MOCIIEI0BATEIHHBIM.

JlaHHBIN Kypc MOKET U3y4aThCsl Kak B OYHON (hopMe, TaK U PEKUME JUCTAHIIMOHHOTO O0YYEeHHUS.



I1. [lmanupyemble pe3yJbTaThl H3yUeHHsI Kypca

1.

IIpeomemmnoie ynueepcanvhole yueonvle oeiicmeus

3HaTh:

CIOCOOBI pelIeHHs pa3TUYHbIX TUIIOB YCIOXKHEHHBIX 3a/1a4;

OCHOBHBIEC (DOPMYJIBI U 3aKOHBI, IO KOTOPBIM IPOBOISITCS PACUCTHI;

CTaHJapTHBIC AITOPUTMBI PEILICHUS 3aau.

YMers:

pelaTh 3aJa4y MOBBIICHHON CIOXKHOCTH Pa3INYHbIX TUIIOB;

YETKO IIPEICTABIIATh CYIIHOCTh ONMCAHHBIX B 337aue€ IPOLIECCOB;

BUJIETh B3aUMOCBS3b ITPOUCXOISIINX XUMUYECKUX MPEBPALIEHUN U U3MEHEHUN YMCIICHHBIX
apaMeTpoB CUCTEMBI, OIIMCAHHOM B 3aJaue;

CaMOCTOSITENIFHO COCTABIISITh TUIIOBbIE XUMUYECKHE 331a4H U OOBSICHATh UX pEIlIeHUEe; BIaleTh
XUMUYECKOU TEPMUHOJIOTHEN;

M0JIb30BATHCS CIIPABOYHOM JIUTEPATYPON IO XUMHH ISl BBIOOpA KOJIMYECTBEHHBIX BEJTMYHH,
HEOOXOUMBIX JIJISl peLICHHs 3a/1a4.

Memanpeomemnule yHugsepcaibHvle yueoHble Oelicmeus

PaboTtaTe caMOCTOSITENIEHO U B TPYIIIIE;

AHaIM3UPOBATH PE3yJIbTATHI AJIEMEHTAPHBIX UCCIIC0OBAaHU, (PUKCHPOBATH UX PE3YJIbTATHI,
BocnponsBoauTs no namsaTi HH(GOpMalKIo, HEOOXOIUMYIO /ISl peleHus yueOHOM 3a1auu;
[TpuMeHsTh TaOJIHUIIbI, CXeMbI, MOJENHU AJIs oydyeHus: nHbOopMaIuy;

[Ipe3eHTOBATH MOATOTOBICHHYIO HH(GOPMAIUIO B HATJIATHOM U BepOaIbHOM BHU/IE;
[IpuBOANTH MpUMEPHI B KAYECTBE JJOKA3ATEIIbCTBA BBIIBUTAEMBIX MOJIOKEHHUII;

BremoaHsTh y‘Ie6HI)I€ 3aaa4u, HC UMCIOIIUEC OJJHO3HAYHOT'O PCIICHM.

JIuunocmuuie ynueepcanvHole yueonsvle oeiicmeus

PaznruaTh OCHOBHBIC HPABCTBEHHO-ICTETUYCCKHUE TTOHSTHS;

OrneHuBaTh CBOU U UyXKHE IMOCTYIIKH;

AHaIM3UPOBATh U XapPaKTEPU30BATh YMOIIMOHAIBHBIC COCTOSIHUAS U YyYBCTBA OKPYKAFOIIIHX,
CTPOUTH CBOH B3aMMOOTHOIIICHHS C UX YIETOM;

O1eHUBAaTh CUTYAIMH ¢ TOYKH 3PEHUS TIPABHII TIOBEJICHUS U 3THKH,

[TposIBNSATH B KOHKPETHBIX CUTYAIHUSIX JOOPOKENATENbHOCTD, TIOBEpHE BHUMATEIBHOCTH;
BrIpaxkaTh MOJOKUTENBHOE OTHOIIIEHUE K TPOIlecCy MO3HAHMUS,

[TposiBNIATH BHUMAaHUE, YAUBIICHUE, )KeJIaHUe OOJIbIIE Y3HATS;

OneHuBaTh COOCTBEHHYIO YUEOHYIO IESITEIbHOCT: CBOU JOCTHXKEHHS, CAMOCTOSITEIHHOCTh
[TpuMeHsTh MpaBuiIa JEIOBOTO COTPYAHUUECTBA: CPABHUBATH Pa3HbIE TOUKH 3PEHUS; CYMUTATHCS C
MHEHHUEM JIPYTOro YeJIOBEeKa, HHUITUATHBY, OTBETCTBEHHOCTb, TPHYMHBI HEY/1a4; TIPOSBIISAThH
TepIeHne U JOOPOKeNaTeNbHOCTh B CIIOPE, AUCKYCCHH, IOBEPHE K COOECETHUKY .

Pecynamuenvie ynugepcanvnule yueonvie oeiicmeus

Y nepkuBaTh 1ENb JEATENBHOCTH 0 MTOJIyUYEHHUS €€ pe3ysbTarta;

[TnanupoBath penieHne yueOHOM 3a1auu;

OneHuBaTh BECOMOCTh IMPHUBOJMMBIX J0KA3aTENbCTB M pacCykaAeHui (yOemauTenabHO, JI0XKHO,
UCTUHHO, CYIIIECTBEHHO, HE CYIIECTBEHHO);



o KoppexkTupoBaTh [eATEIbHOCTh: BHOCUTh HW3MEHEHHS B TMIPOLECC C YYETOM BO3HUKIINX
TPYAHOCTEH M OMNOOK, HAMEYATh CIIOCOOBI UX YCTPAHEHUS;

e OcCylIeCTBISTh HMTOTOBBIH KOHTPOJbL JIEATEIBHOCTH («YTO CHECINAHO») W IOOIMEPAIMOHHBIN
KOHTPOJIb («KaK BBITIOJTHEHA KaXKasi OTepaIlrsi, BXOASIIAs B COCTAB yUeOHOTO NEHCTBUAY);

e OueHuBaTh Pe3yNbTaThl IEATEIBHOCTH;

e AHanu3UpoBaTh COOCTBEHHYIO paboTy;

e OueHUBaTh YPOBEHDb BJIAJICHUSI TEM WU UHBIM y4eOHBIM JieiicTBHEM (OTBEYaTh HA BOIPOC «UTO 5
HE 3HAI0 U HE YMEI0?»).

5. Kommynuxamuenuvle ynugepcaibHble yuedHble 0elicmeus

e BocrnpuHumarb TEKCT € Yy4Ye€TOM IIOCTaBJICHHON Y4yeOHOM 3ajaud, HaXOAUTh B TEKCTE
uH(pOpMAIIHIO, HEOOXOUMYIO JUISI €€ PEIICHUS;

e (CpaBHHBATH pa3HbIC BUJIbI TEKCTA;

e (CocCTaBIATh IUIaH TEKCTA;

e  OdopMIATh TUATOTHYECKOE BHICKAa3bIBAHNUE B COOTBETCTBUU C TPEOOBAHUSIMHU PEUEBOTO ITUKETA.

I11. CucreMa oleHKH OCBOEHHUSI YYAIIMMHUCS Kypca

Dopmamu omuémuocmu 10 U3YYCHUIO TAHHOTO Kypca MOTYT OBITh:

* KOHKYPC (KOJMYECTBEHHBII) Yncia pemEHHbIX 3a/1a4;

*COCTaBJICHHEC COOPHMKOB aBTOPCKHUX 3aJad 110 pPa3Ju4yHbiM TemaMm (Hampumep, «MeauiuHay,
«DKOOTHSI» | T.]I.)

* 3a4€T 110 PEIICHUIO 3a/1a4.

IV. Conepxxanne kypca

«Pelienue pacuyeTHBIX 327124 MO0 XUMHUH»
(34 yaca, 1 yac B HejIeJI10)

BBenenue (2 yaca)
3HAKOMCTBO C MESIMH W 3ajadaMd  Kypca, ero CTpyKTypod. OCHOBHBIC (QU3HUYECKHE W
XUMHWYCCKHUEC BCIINYNHBI.

Tema 1. MaremaTnueckue pacyérbl B Xumuu (7 yacoB)

Bonoponnas enuHuna atoMHoW Mmacchl. OTHOCHUTENbHAs aTOMHAsh W MOJEKYJSpHash MaccChl.
Haxoxaenne oTHOCUTENBHON MOJIEKYJISIPHOI Macchl 1o GopMyJie BellecTBa.

MaccoBasi 107 XHMHUYECKOrO 3JJIEMEHTa B CJIOXKHOM BemlecTBe. Pacu€r MaccoBoul monu
XUMHYECKOTO 3yieMeHTa 1o ¢opmyne BemlecTBa. Haxoxaenwe (opmynibl BellecTBa MO 3HAUYCHUAM
MacCCOBBIX JI0JIEH 00pa3yIOIIUX €T0 JIEMEHTOB.

OO6BéMHAs 10JISI KOMIIOHEHTA Ta30BOM CMECH.

[Tonsatue 06 00BEMHOI 1016 KOMIIOHEHTA Ta30BOM CMECH U PACUETHI C UCTIOIB30BAHUEM ATOTO TTOHSTHS.

MaccoBas 105151 paCTBOPEHHOTO BEIIECTBA.

PacTBOpBI, pactBOpUTENE U pPACTBOPEHHOE BemIeCTBO. [IOHATHE O KOHUEHTpAaUUH PACTBOPEHHOIO
BelecTBa. MaccoBast 10J1s1 pAaCTBOPEHHOIO BELIECTBA U PACUETHI C UCIIOJIBb30BAHUEM ITOTO MOHSATHS.

MaccoBast 10151 TpuMecei.

[TonsTHE O YMCTOM BemIeCcTBE W MpUMecH. MaccoBas J0Jsl IPUMECH B 00paslle MCXOJHOTO BEIIeCTBA.
OcHoBHOE BemecTBO. Pacdy€ér macchl OCHOBHOTO BEIECTBA [0 Macce BEIECTBA, COACPIKAIIETO
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OTpeNIeAEHHYIO JIOI0 TpUMeceld W Apyrue MOAM(PUKAIMOHHBIE PacdEThl C HUCIOJIB30BAHUEM 3THX
TIOHATHH.

Tema 2. KosimuyecTBeHHbIE XapaKTEePUCTUKH BeliecTBa (6 yacos)
OCHOBHBIE KOJITMYECTBEHHBIE XapAKTEPUCTUKH BEILIECTBA.

[Tocrosinnas ABoragpo. KommuectBo BemectBa. Moabs. MonsipHas macca. MossipHblil 00BEM
razoobpasHoro BemiecTBa. KpaTHble €IUHHIIBI KOJMYECTBA BEIIECTBA — MWJUIMMOJIb M KHJIOMOJb,
MIUTAMOJIIPHAasE M KHJIOMOJISIPHAs MAacChl BEIIECTBA, MHJUIMMOJISIPHBIA M KHJIOMOJIAPHBIA OOBEMBI
ra3000pa3HbIX BEIICCTB.

Pacuétel ¢ ncnonb30BaHUEM MOHATUNA «KOJIMYECTBO BELIECTBA», «MOJISIPHAS Maccay, «MOJIIPHBIN
00BEM razoBy», «IOCTOSTHHAS ABOTapo».

Pacuérnble 3amaum. 1. BplunmcineHune KoaudecTBa BEUIECTBA IO M3BECTHOMY YMCIY YacTHI[ 3TOIO
BEILECTBA. 2. BpluncieHne maccel BELIECTBA IO M3BECTHOMY KOJMYECTBY BewlecTBa. 3. Briumcnenue
KOJIMYECTBA BEIIECTBA 10 U3BECTHOMY 00BEMY BemiecTBa. 4. BelumcieHue dnciaa 9acTull 0 U3BECTHON
Macce BEIECTBa.

5. Omnpezenenrie OTHOCUTENBHOM IJIOTHOCTHU ra3a.

Tema 3. KoinuecTBeHHbIE XapaKTePUCTHKU XMMU4YECKOI0 Npouecca
( 15 yacoB)

Pacuér xonnuecTBa BelecTBa, MacChl WM 00bEMA UCXOIHBIX BELIECTB U MPOJYKTOB PEaKIUH.

Pacuérnble 3anauun. 1. BpluncieHue 1o XMMHUYECKUM YpaBHEHMSM Macchl, 00bEMa WM KOJUYECTBA
BEIIIECTBA MO0 M3BECTHON Macce, 00bEMY HIIM KOJIMYECTBY BEIIECTBA OJHOTO M3 BCTYMAIOMIUX B PEAKIUIO
BCIICCTB HUJIM MPOAYKTOB PCAKLIUU.
2. Bbluncnenue macchl, 00b€Ma MPOAYKTa PEAKIMM, €CIM OJHO M3 pearupyroliux BEIIECTB JAHO B
u30biTKe. 3. Bbruncinenue Macchbl (KOJIMYECTBA BEILECTBA, 00bEMA) MPOAYKTA PEaKIMM, €CIM U3BECTHA
Macca MCXOJHOIO BEIIECTBA, COJEPIKAIIEro ONpeAeNEHHYI0 00 npumeced. 4. BoruncieHue maccel
(konMuecTBa BellecTBa, 00bEMA) MPOIYKTa peaKkluy, €CIM U3BECTHA Macca pacTBOpa U MaccoBasl 10Jis
pacTBopéHHOro BemiectBa. 5. OrmpeneneHue MaccoBO miaM 0OBEMHOM J0JM BbIXOJA MPOAYKTA OT
TEOPETUYECKH BO3MOXKHOr0. 6. Pemenue nenoudek npespamenus. 7. KadecTBeHHbIE 3a1aun

8. Pacuérel, cBsA3aHHBIE C KOHLEHTpalMed pacTBOPOB, PAaCTBOPHUMOCTBIO  BEILECTB,
3JIEKTPOJIUTHYECKON JUCCOLUALIUEN.

Tema 4. OxkucANTETbHO-BOCCTAHOBUTE/IbHbIE peakiun (4 yaca)
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCITUTETh U BOCCTAHOBUTEIb, OKHUCICHHE M
BoccTaHOBJeHHE. (CoOCTaBiI€HUE YpPaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIUI METOI0M
AIEKTPOHHOTO OanaHca.
Krnaccudukanus oKucIuTeIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUM.

V. TemaTnueckoe IVIaHMPOBaHUE Kypca
«PemieHne pacy€éTHBIX 32124 0 XMMHK», 8§ KJ1acc
(Bcero 34 uaca, 1 yac B HejeJII0)

Ne n/m Ha3Banue paznena KonnyecTBo yacos
BCEro | Teopusl | IpaKTHKa
1 BBenenue(24) 2 1 1




2 Tema 1. MatemaTnuyeckue pacuérnl B xumuu (7 7 3 4
4aC0B)
3 Tema 2. KosinuecTBeHHbIE XapaKTEPUCTUKH 6 1 5
BelecTa (6 yacoB)
4 Tema 3. KosimuecTBeHHbIE XapaKTEPUCTUKH 15 5 10
XUMHYecKoro npouecca (15 gacon)
5 Tema 4. OxkHuCIUTETbHO-BOCCTAHOBUTEIbHbIE 4 1 3
peakuuu (4 yaca).
6 Htoro 34 12 22
Ne Koiu-BO B ToMm gucie
ypoka Tema ypoxka 4acoB reopua | mpaxTiKa
1 3HAKOMCTBO C IIEJISIMU U 33J]a4aMH Kypca, €ro 1 1
CTPYKTYpOIl.
2 |OcHoBHBIC ()M3HUECKHUE U XUMUYCCKUE BEIIMUNHBI. 1 1
3 |OTHOcHTENbHAs aTOMHAs U MOJICKYJISIpPHASI MacChl 1 1
4-5 | MaccoBasi 10151 XMMHUUYECKOr0 3JIEMEHTa B CJIOKHOM 2 1 1
BEIIECTBE
6 |O0BEéMHAS 0JIs1 KOMIIOHEHTA Ta30BOM cMecH 1 1
7-8 |MaccoBas J10J1 BEIIECTBA B PACTBOPE. 2 1 1
9 MaccoBast 10JIsI IPUMECEH. 1 . 1
10 OCHOBHBIE KOJINYECTBEHHBIE XapaKTEPUCTUKU 1 1
BEIIIECTBA.
11 BrrunciieHue KoJinuecTBa BEIIECTBA 110 U3BECTHOMY 1 1
YHCITy YaCTHI] TOTO BEIIECTBA.
12 BrpruriciieHue Macchl BEMIECTBA 110 U3BECTHOMY 1 1
KOJIMYECTBY BEIIECTBA.
13 Brluncienue Koam4ecTBa BEIECTBA 110 H3BECTHOMY 1 1
00BbEMY BeleCTBa.
14 Brruncienue 4nciia yacTHI] 110 U3BECTHON Macce 1 1
BEIIIeCTBA.
15 OrnpesiesieHre OTHOCUTEIBHON MJIOTHOCTH Tasa. 1 1
16 Brrancienue Maccel MPOAYKTa PEaKUU 110 U3BECTHON 1 1
Macce MCXOJIHOTO BEIIeCTBa.
17 Brrunciaenue Maccel MPOAYKTa PEAKIUU 110 H3BECTHOMY 1 1
KOJIMYECTBY MCXOTHOTO BEIIECTBA.
18 Boruniciienue 00bEMa 0JHOTO U3 pearupyronmx 1 1
BEIIIECTB M0 33JaHHON Macce MPOIYKTa PeaKItu.
19-20 |Bpruuciienue 1Mo ypaBHEHHIO XUMHUYECKOW PEaKIINU 2 1 1
(ecnu OJTHO W3 pearupyroIIruX BEIIeCTB aHO B
M30BITKE).
21-22 |BbruncieHue Macchl IpOaAyKTa peakiuy Mo W3BECTHOM 2 1 1
Macce MCXOJIHOTO BEIIECTBA, COJIEPIKAIIETO IPUMECH.
23 Brruncnenune Macchl (KOJTHMUECTBA BEMIECTBA, 00BEMA) 1 1
MPOYKTA PEaKIuy, €CIT H3BECTHA Macca pacTBOpa U
MaccoBasl J10Jisi pACTBOPEHHOTO BEUIECTBA.
24-25 [eHeTmdeckas CBSI3b MEKIY OCHOBHBIMH KJIACCAMU 2 1 1
HEOPraHMYECKON XUMUHU
26 Brruncnenue 00bEMHBIX OTHOIICHH Ta30B 10 1 1

XUMHWYCCKUM YPABHCHUSAM.




27-28 [PacuéThl, CBA3aHHBIC C KOHIICHTPAIUEH PACTBOPOB, 2 1 1
PacTBOPUMOCTBIO BEIIECTB, SJEKTPOITUTHUECKOM
myccoIMalen.

29-30 |PemeHne KOMOMHHPOBAHHBIX 3a/1a4. 2 1 1

31 OKHUCJIMTEIbHO-BOCCTAHOBUTEIIHPHBIC PEAKIIHH. 1 1

32 CocraBieHne ypaBHEHUH OKHUCIUTEIBHO- 1 1
BOCCTAHOBUTEJIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO
OaJiaHca.

33 Knaccudukanusi OKMCIUTETbHO-BOCCTAHOBUTEIHHBIX 1 1
pEaKLUi.

34 HToroBoe 3aHsTHE 1 1

HUTOI'O 34 12 22

V1. YcinoBus peanusanum Kypca
1.MaTtepuajbHO-TEXHHYECKOE 00ecneyeHne Kypca

MynbTHMEIMITHOE 000y I0BaHKUE, KOMITBIOTED, IIPUHTEP, HENPOTPAMMHUPYEMbIE KAITbKYJISATOPBI,
NepUOINIeCcKasl CHcTeMa XUMHUYeCKuX dieMeHToB [I.J.MenneneeBa, Tabiimia pacTBOPUMOCTH BEILIECTB,
ANMEKTPOXUMHUYCCKHIA PsIIl HATIPSDKEHUE METaIUIOB, Tabiuia «3MeHeHne 1iBeTa HHIMKaTOPOB B Pa3HBIX
cpenaxy.

2.AndopMannoHHO-MeTOANYECKOe o0ecnieueHne Kypca
- J1JISl YYMTeJIAA:
1. Anamoruy T.I1. Bacunbesa I'.U. “COopHUK OMMMIHAIHBIX 337a4 10 XUMUHU .
2. bynpynxkak I1. “3agaun no xumun”™.
3. Epoxun KO.M.; ®ponos B.U. “CoopHUK 33724 U YIIPAXKHEHUN IO XUMHUH .
4. Kysmenko H.E., Epémun B.B. “2500 3anau ¢ pemenuem”.
5. Hurosnu U.K.; ITporacos I1.1. “Meroauka pemienust pacu€THbIX 3aJa4 110 XUMUU .
6. Xomuenko MN.I'. “CO0pHHUK 331249 ¥ yIPaKHEHUH 110 XUMHH 11 HEXUMHUECKUX TEXHUKYMOB”.
7. Xomuenko I'.I1. “3amaun mo xumun ajist noctynaromux B BY3s1”.
A y
- AJI y4almMXxcs:
1. A6kun ' JI. “3agaun u ynpakHEHHS TI0 XUMUU .
ynp
2. I'abpuensn O.C. “Xumus B TecTax, 3aa4ax, yopaKHEHUAX 8 — 9 kiacchl’”.
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3. CaBunkuna E.B. Cepanosa H.JI. “COopHuk 3a71a4 1 ynpaxHEeHHUH 10 XUMUN”.
4. Xomuenko N.I". “COopHUK 3a/1a4 U yIIpa)KHEHUH IO XUMUH JUTSI CPeTHEH HIKOJIbI .



