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«Pemenue pacyeTHbIX 32/1a4»
st o0yyaromuxcs 8 kiiaccos

r.CrasponoJs 2024



IosicHuTe/IbHAS 3aNIMCKA

PaGouas nporpamma «Pemenue pacuéTHbIX 3a1a4» pa3paboTaHa B COOTBETCTBUHU C:

-  @enepalbHBIM TOCYJAapCTBEHHBIM 00Opa30BATENbHBIM CTAHJAPTOM OCHOBHOTO OOIIETro
o0Opa3oBaHUs, YTBEPKIEHHOTO IpuKkazoM MuHucTepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanmu
or 17.12.2010 r. Nel897 (IIpuxa3 MunuctepcTBa obpazoBanusi u Hayku Poccuiickoit ®@eneparuu o
BHeceHun u3Menennii B ®I'OC OO0 ot 29.12.2014 1. No 1644)

- ¢ y4€TOM IPOrpaMMBI 0 yueOHOMY npeamery «Xumust» 8 kiaace (Xumus. Pabouune nmporpammel.
[Ipenmernas nunus yueOHukoB O. C. T'abpuensHa 8-9 kjaccel: mocoOue [yt y4yuTenen
obmeoOpa3zoBatenbHbIx oprann3zanuii /(IIpocsemenue 2023r).

Pabouas mporpamMma siBiisieTcst MOIUGUIIMPOBAHHON (aJalITUPOBAHHON ).

[IporpamMma nmMeet npeanpouibrHy0 HampaBIeHHOCTh, pacCUUTaHa Ajsl oOydaromuxcs 8 Kiacca,
1 gac B Henemto (34 yaca B Tox).

[IporpamMma «PemieHne pacyeTHbIX 3aJay» OTHOCHUTCA K HPEIMETHOMY OOpa3oBaTeIbHOMY
MOJIyJII0, @ UIMEHHO K MEXIIPEJAMETHOMY, TaK KaK YMEHHE pellaTh 3a/J1ayd BOCTPEOOBAHO M Ha JPYTHUX
npenMerax (Maremaruka, pusuka, OoIOTHS, ACTPOHOMHS).

Pemenue pacu€THbIX 33a4 3aHUMAET Ba)KHOE MECTO B M3yUYEHUU OCHOB XUMHUYecKo Hayku. [Ipu
pelieHnH 3a7a4  IPOMCXOauT Oosiee TIyOOKOE W TIOJIHOE YCBOGHHE Yy4eOHOro marepuana,
BBIpA0ATHIBAIOTCSl HABBIKM MTPAKTUYECKOTO IPUMEHEHHUSI UMEIOIINXCS 3HAHUH, Pa3BUBAIOTCS CIIOCOOHOCTH
K CaMOCTOSITENIbHOW paboTe, MPOUCXOIUT (HOopMUpOBAHME YMEHUS JIOTUMECKH MBICIUTh, WCIOJIB30BAThH
npuéMbl aHaIM3a M CUHTE3a, HAXOJIUTh B3aUMOCBS3b MEXJy OOBEKTaMHM U SIBIECHUAMU. B 3TOM
OTHOIICHUH PEICHHE 3a/1a4 SIBISIETCS HEOOXOJUMBIM KOMIIOHEHTOM MPU U3yUYE€HUU XUMHUH.

Pemennie pacyeTHbIX 33714 MO XUMUU BCET/1a BBI3BIBATIO M MIPOAOKAET BHI3BIBATH 3HAUNUTEIbHbBIC
3aTpyJHEHUS] Y MHOTUX yYallIMXCs, KaK M3YYalOIIUX XUMHIO HAa 0a30BOM, TaK U Ha MPOPUILHOM ypOBHE.
[IpakTuka paboThl TOKA3bIBAET, YTO OJHOW M3 MPUYUH TAKUX 3aTPyJHEHUH SIBJIIETCS HEXBATKa BPEMEHU
Ha OOydeHHE pEILEHUI0 pacueTHBIX 3aJady UMEHHO B 8 kiacce. B Hawane u3ydeHHs Kypca XUMHHU
3aKJIAIBIBAIOTCSI OCHOBBI JJIsl PEIICHUS B NAbHEHIIIEM OoJiee CIIOKHBIX U KOMIIEKCHBIX 3a7ad.

e nporpaMmbi:

3aKpeIuieHue, CHCTEMAaTHU3alus W YriyOJeHWe 3HAaHWW YYalIuXcsl M0 XMMHHU IyTeM peIIeHUs
3aad Pa3IUYHOTO YPOBHS CJIOKHOCTH, COOTBETCTBYIOLIHE TPEOOBAHUSM HMTOTOBOH AaTTECTAllUU II0
XUMHH.

3agauyu nporpaMmsI:

1) bopmupoBaHre yMEHHIA U 3HAHUH TP PELICHUH 33/1a4 110 XUMHH;

2) MOBTOPEHHUE, 3aKPEIJICHUE OCHOBHBIX MOHITHM, 3aKOHOB, TEOPUH, a TaKXKe HayuHbIX (DAaKTOB,
00pa3yoIIUX XUMHYECKYIO HAYKY;

3) dopmupoBaHre MO3HABATENbHBIX CIOCOOHOCTEH B COOTBETCTBHH C JIOTHKOM pa3BUTHA
XUMHYECKON HaYKH;

4) pa3BUBaTh y HIKOJbHHUKA YMEHHUE BBIACIATH IJ1aBHOE, CYIIECTBEHHOE B H3yYEHHOM MaTepuale,
CpaBHUBATh, 000011aTh U3y4eHHBIE (DAKTHI, TOTUYECKH H3JIaraTh CBOM MBICIIH [P PEIICHUU 3a7a4;

5) pa3BUBaTh CAaMOCTOSITENILHOCTh, YMEHHE MIPEOI0JIEBATh TPYAHOCTH B YUCHHH, YMOLIUU
yualuxcs, co3aBasi 3MOLMOHAJIbHbIE CUTYalluU yIUBIICHUS, 3aHUMATEIbHOCTH, [1apaloKCaIbHOCTH;

6) pa3BUBaTh MHTEJJIEKTYaJbHbIM M TBOPUYECKUN MOTEHLIMAT JTUYHOCTH, JIOTUUECKOE MBILIUICHNE
IIPU PELICHUH PaCUETHBIX 33/1a4 110 XUMHUH;



7)  y4uTb @pHUEMaM pelIeHHs TBOPYECKUX 3a/4ay, IIOMCKY aJbTEPHATUBHOIO pELICHUS,
KOMOWHHUPOBAHHUIO DPaHEE HW3BECTHBIX CHOCOOOB pEUICHHS, aHAIW3Y M COIMOCTABICHUIO Pa3IMYHBIX
BAPUAHTOB PELICHUS], YIUTh AKTUBHO MBICIIUTD.

Kypc conepxut wuyerblpe Osoka: MaTeMaTHYECKHE pacyeTbl B XHMMHH, Kaue€CTBEHHBIE
XapaKTEPUCTUKH BEIIECTBA, KOJIMYECTBEHHbIE XAPAKTEPUCTUKU XUMUYECKOTO IPOLECCA, OKUCIUTENBHO-
BOCCTAHOBHTENbHBIE peakiuu. Kaaplii OJOK HauyMHAETCs C TEOPETHYECKOrO BBEICHHS, B KOTOPOM
paccMaTpUBAIOTCSL pa3Hble CIOCOOBI pelieHus 3aaad. B panpHelimieM ydwamuecss caMOCTOSITEIbHO
ONPENeNIAI0T  CIOCOO pelleHuss — TJIaBHOE, 4YTOObl OH OBl PAalMOHAIBHBIM M JIOTMYECKH
IIOCJIEZI0BATEIbHBIM.

JlaHHBIN KypC MOXET U3y4aTbCsl Kak B OYHOU (hopMe, TaK U PeKUME TUCTAaHIIUOHHOTO O0yUYEHHUSI.
I. Ilnanupyembie pe3yJbTaThl H3YYEHHUS Kypca

1. Ilpeomemmnvie ynusepcanvuble yueoHvle 0eucmeus
3HaTh:

® CriocoOBI pelIeHNUs Pa3IMUHbIX TUIIOB YCI0XKHEHHBIX 3a]1a4;

® OCHOBHbIE (POPMYJIBI U 3aKOHBIL, IO KOTOPHIM IPOBOASITCSI pACUEThI;

® CTaHJapTHBIE AITOPUTMBI PEIICHUS 3a/1a4.
Ymers:

e pelarh 3aJa4y MOBBIIIEHHON CII0)KHOCTH Pa3IMYHbIX TUIIOB;

® YETKO MPEACTABIATh CYIIHOCTh ONKMCAHHBIX B 3a/1a4€ MPOLIECCOB;

® BHJIETh B3aUMOCBSI3b MPOUCXOAAIIUX XUMUYECKUX MPEBPALIEHUN U U3MEHEHUH UYMCIEHHBIX
[1apaMeTpPOB CUCTEMBI, OIIMCAHHOM B 3a7aue;

®  CaMOCTOSITENIbHO COCTaBJISITh THUIIOBBIE XMMHUYECKHE 33/1a4i U OOBSCHATH UX pEIICHHUE; BIIAICTh
XUMHYECKON TEPMUHOJIOTHEN;

® [10JIb30BaThCsl CIPABOYHOM JTUTEPATYPOM IO XUMHUHU JIJIsl BBIOOpA KOJIMUYECTBEHHBIX BEJIUYMH,
HEOOXOIUMBIX JUIS PEIICHHS 3a/1ad.

2. Memanpeomemmnuie ynugepcaivHvle yueoHvle Oeiicmeus

e PaboTarh caMOCTOSTENLHO U B TPYIIIIC;

e AHanu3upoOBaTh PE3YNbTATHI JIEMEHTAPHBIX UCCIIEI0BAaHUH, (PUKCUPOBATh UX PE3YJIbTATHI;

e Bocnpou3BoauTh Mo naMaTy nHGOpMaLN0, HEOOXOJUMYIO JUIs pelieHus y4eOHoM 3a1au;

o [IpumensaTh TaONMILIBI, CXEMBI, MOJICNIHN AJIS TTOJTy4EHUs HH(OPMALIUH;

e [Ipe3eHTOBAaTH MOATOTOBICHHYIO HH(POPMALIMIO B HATIISIHOM U BEpOATIbLHOM BUJIE;

e [IpuBoauTH IpUMEPHI B KAUECTBE JOKA3aTEIbCTBA BbIIBUTAEMbIX IIOJIOKEHUH;

¢ BruInoaHATH y‘I€6HI)I€ 3aaa4yud, HC UMCIOKUEC OJHO3HAYHOI'O PCUICHUA.

3. Jluunocmmuule ynugepcanpHbvle yueoHble 0eiicmeus

e Pa3nuuaTh OCHOBHBIE HDABCTBEHHO-ICTETUUECKUE TIOHSTHS;

e OreHuBaTh CBOU U UY>KHE MMOCTYIIKH;

e AHanM3UpOBaTh M XapaKTEPU30BaTh SMOIIMOHAIBHBIE COCTOSHUS U YYBCTBA OKPYKAIOIIUX,
CTPOUTH CBOU B3aMMOOTHOUIEHUSI C UX YUETOM,;

e OleHUBaTh CUTYAIlMU C TOUKH 3PEHUS MPABUJI TOBEACHUS U 3TUKH;

e [IposiBIATH B KOHKPETHBIX CUTYAIUSAX JOOPOKENATEIBHOCTh, TOBEpHUE BHUMATEILHOCTD;

¢ BrIpaxaTh N0J0XKUTEIHHOE OTHOILIEHHUE K MPOLIECCY MO3HAHUS;

e [IposiBiaATH BHUMaHUE, YIUBJICHHE, )KeJIaHUE OOJIbIIIE y3HATH;

e OrneHnBaTh COOCTBEHHYIO YUEOHYIO JESITEIBHOCTD: CBOH JIOCTHKEHHS, CAMOCTOS TEIEHOCTh



HpI/IMeHHTB IIpaBujia JCJIOBOTO COTPYAHUUICCTBA: CPABHUBATH PA3HBIC TOYKH 3PCHUSA; CUUTATHCSA C
MHCHUCM JPYyroro 4€JI0B€Ka, MHUIUATUBY, OTBCTCTBCHHOCTb, IIPUYNHBI HCYAA4; IIPOABJIATH
TCPIICHUC U HO6pO)KeHaTeHBHOCTB B CIIOPE, ATMCKYCCUH, NOBECPHUC K CO6€C€I[HI/IKy.

Pezynamuenvie ynugepcanvrwle yuednvle oeiicmeus

VY nepx’uBaTh LIEIb JEATEIBHOCTH JI0 MTOJIyUYEHUs €€ Pe3yJIbTaTa;

[TmanupoBaTh penieHne yaeOHO! 3a1a4H;

OneHuBaTh BECOMOCTb IIPUBOJIMMBIX JI0KA3aTEIbCTB U pacCyXAeHUN (YOeauTeabHO, JI0XKHO,
HCTUHHO, CYIIIECTBEHHO, HE CYILIECTBEHHO);

KoppektupoBarb JesTENbHOCTb: BHOCHUTH HW3MEHEHHS B IIPOLECC C YYETOM BO3HHUKIIMX
TPYAHOCTEH U OMMOOK, HAMEYaTh CIOCOOBI X YCTPAHEHUS;

OcCyuIecTBISITh UTOTOBBIM KOHTPOJIb JEATEIBHOCTH («UTO CIAENAHO») U MOOIEPALMOHHBIN
KOHTPOJIb («KaK BBIIOJIHEHA KaXkJasl olepanus, BXoAs11asi B COCTaB y4eOHOro AeHCTBUN);
OneHuBaTh pe3yJbTaThl AESITENbHOCTH;

AHaIM3upoBaTh COOCTBCHHYIO padoTy;

OueHuBaTh YpOBEHb BIIaJICHUS TEM UJIM UHBIM Y4eOHBIM JieiicTBUEM (OTBeYaTh Ha BOIIPOC «4TO 5
HE 3HAI0 ¥ HE YMEIO?»).

Kommynukamuenuvie ynusepcanbvHnoie yueonvie 0eiicmeus

BocnpuHuMaTe TEKCT C YYeTOM TIOCTaBJIEHHOW y4eOHOW 3agaud, HAXOAWTh B TEKCTE
nHpOPMALINIO, HEOOXOIUMYIO ISl €€ PEIICHHS;

CpaBHUBaTh pa3HbIE BUJIbI TEKCTA;

CocTaBisiTh IUIaH TEKCTA,;

OdopMIIATh TUATOTHUECKOE BBICKAa3bIBAHHE B COOTBETCTBUU C TPEOOBAHUSAMH PEUEBOTO 3TUKETA.

II. Cucrema oueHKHM OCBOCHHS yYalllUMHCH Kypca

Dopmamu omuémuocmu 110 U3y4YEHUIO JaHHOTO Kypca MOTYT ObITh:

* KOHKYPC (KOJIMYECTBEHHBIN) YKCIIa PEIIEHHBIX 3a/a4;

"COCTaBJICHHEC COOPHUKOB aBTOPCKHX 3aqa4 [0 pa3IMIHbIM TemaM (Hampumep, «MeauiHay,
«IKOJIOTHS» U T.]I.)

* 3a4€T IO PEMIEHUIO 3a1a4.

I11. Conep:xkanue kypca

«Pelnrenne pacyeTHbIX 32129
(34 yaca, 1 yac B Hej1eJI10)

BBenenue (2 yaca)
3HAKOMCTBO C IIEJIIMU U 3a7jauaMu Kypca, ero CTpykTypoil. OCHOBHbIE (pU3NYECKUE U

XUMHNYCCKHEC BCIIMYHMHBI.

Tema 1. MaTtemaTnueckue pac4érol B xumuu (7 4acoB)



Bonoponnas enununa aromMHodt maccel. OTHOCHTENbHAsE aTOMHash W MOJICKYJISIpHAsT MAaccChl.
Haxox1eHre OTHOCUTEITLHOW MOJISKYJISIPHOM Macchl 1o (popMyJie BEIIEeCTBA.

MaccoBass 109 XHMHYECKOrO »JJIE€MEHTa B CJIO0KHOM BellecTBe. PacyéT MaccoBOM 0N
XUMHYECKOTO 3JieMeHTa 1o ¢dopmynie BemiectBa. Haxoxxaenwe (OpMysbl BeIIeCTBa IO 3HAYCHUSIM
MaCCOBBIX JI0JIEH 00pa3yIOIIMX €ro 3JIEMEHTOB.

OOBEMHast 10JIsI KOMIIOHEHTA ra30BOM CMECH.

[TonsiTrie 06 00BEMHOM J10JIE KOMITOHEHTA TA30BOM CMECH M PaCUEThI C UCTIOIB30BAHUEM 3TOTO ITOHSTHSI.

MaccoBas 10151 paCTBOPEHHOTO BEILIECTBA.

PactBopel, pacTBOpUTENh M pacTBOPEHHOE BemIeCTBO. [loHATHE O KOHIEHTpAIMH PACTBOPEHHOTO
BelecTBa. MaccoBas 10Ji1 paCTBOPEHHOTO BEIIECTBA M PACUETHI C UCIIOJIB30BAHUEM 3TOTO TTOHSTHSI.

MaccoBas 10151 TpUMECE.

[TonsiTie 0 yuCTOM BeIIECTBE W MpUMecH. MaccoBasi 10Js MpUMECH B 00paslle MCXOIHOTO BEIIECTBA.
OcHoBHOE BemiecTBO. Pacy€T Macchl OCHOBHOTO BEIIECTBA [0 MAacCe€ BEIECTBA, COICPIKAIIETO
ONpeACNEHHYI0 JOTI0 TpUMEced W Jpyrue MOIU(DHUKAIMOHHBIC PACYEThl C HCIOJIB30BAHUEM JTHX
MOHSTHH.

Tema 2. KosimuecTBeHHbIE XapaKTEePUCTUKH BellecTBa (6 4acoB)
OCHOBHBIE KOJINYECTBEHHbBIEC XapPAKTEPUCTUKHU BEIIECTBA.

[TocTostnaass ABoraapo. KommuecTBo BemectBa. Moabs. MossipHas macca. MoOJSIpHBIE 00BbEM
razoo0pasHoro BemecTBa. KpaTHble eIMHMIIBI KOJMYECTBA BEIIECTBA — MHUIMMOJb W KHUJIOMOIIb,
MUJUIAMOJIIPHAs. W KWJIOMOJISIpHAasT MacChl BEIIECTBA, MUJUIMMOJISIPHBIA M KUJIOMOJISIPHBIM OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacuérel ¢ ucnonp30BaHUEM MOHATUM «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS MAcCay, «MOJISIPHBIN
00BEM ra3oBy, «IIOCTOSTHHAS ABOTAIPOY.

Pacuérnble 3agauun. 1. BpluncineHue KojaudecTBa BELIECTBA [0 M3BECTHOMY YHMCILY YacTHI[ 3TOrO
BellecTBa. 2. BplunciieHne Macchl BEIIECTBAa 0 M3BECTHOMY KOJMYECTBY BellecTBa. 3. BeruuciieHue
KOJIMYECTBA BEILIECTBA MO M3BECTHOMY OOBEMY BelecTBa. 4. BrlynciieHre 4ncia 4acTHUIl 10 U3BECTHOM
Macce BEIeCTBa.

5. OnpeneneHue OTHOCUTEIBHOU MIJIOTHOCTH rasa.

Tema 3. KosinuecTBeHHbIE XapPaKTEPUCTHKU XMMHYECKOT0 MPoIlecca
(15 gyacoB)
Pacuér konmuecTBa BelIecTBa, MacChl WM 00bEMA UCXOIHBIX BELIECTB U MPOJYKTOB PEAKIUU.
PacuéTrnble 3agaum.
1. Beraucienue mo XUMUYECKUM YPaBHEHUSM MacChl, 00bEMa WIIM KOJIMYECTBA BEIIECTBA MO0 U3BECTHOM
Macce, 00bEMY WM KOJTUYECTBY BEIIECTBA OJHOTO M3 BCTYIAIOMIUX B PEAKIIUIO BEIIECTB HIIU MPOTYKTOB
peaKIuu.
2. Borluncnenue macchl, 00b€Ma MPOJYKTAa PEAKIUHU, €CIH OJAHO M3 pPeardpyroliuX BEIHIECTB JaHO B
H30BITKE.
3. Bpluucnenue Macchl (KOJMMYECTBa BeIleCTBa, 00bEMA) MPOAYKTAa pEaKIUHu, €Cld W3BECTHA Macca
HCXOJIHOTO BEIIECTBA, COACPIKAIIETO OMPEIETEHHYIO JOJ0 MPUMECEH.
4. BblunciacHHEe Macchl (KOJMWYECTBAa BEIIeCTBA, 00BEMA) MPOAYKTAa PEaKIMH, €CIIM HM3BECTHA Macca
pacTBOpa U MaccoBas JI0JisI PAaCTBOPEHHOTO BEIIECTBA.
5. OmnpeneneHre MacCoBOU MIIM OOBEMHOM JTOJIM BBIX0/1a MPOAYKTA OT TEOPETUUECKH BO3MOKHOTO.
6. PemieHnue nenoyex npeBpaiieHusl.



7. KauecTBeHHBIE 3a1a4U

8. Pacuétsl, cBsI3aHHBIE C KOHILIEHTpALEW pacTBOPOB, PACTBOPUMOCTBIO BELIECTB, AIEKTPOIUTUUECKON

NUCCOLMAIIUEN.

Tema 4. OxkucIANTEIbHO-BOCCTAHOBUTEIbHBbIE peakuu (4 yaca)

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHEIC pCaKIunu. OxuciuTeilb Hu BOCCTAaHOBHUTCIIb, OKHCJIICHHC U

BoccTaHoBieHHe. CocCTaBieHHE YpPaBHEHHM OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX pEAKIMA METOJIOM
3JIEKTPOHHOTO OajaHca.

Knaccuukanus OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

Iv. TemaTuveckoe IVIAHMPOBAHUE JIEKTHBHOI0 Kypca
«Pemrenne pacyéTHBIX 32124 10 XUMHUN», 8 Kj1acc
(Bcero 34 yaca, 1 yac B HeJ1eJ110)
No HasBanue paznena KonunuectBo vacon
/T BCEro | Teopus | MpPaKTHUKa
1 BBenenue(24) 2 1 1
2 | Tema 1. MaTemaTu4eckue pacuérbl B XumMuu (7 4acoB) 7 3 4
3 | Tema 2. KosiuuecTBeHHbIE XapaKTEePUCTUKHU BelecTBa (6 4acoB) 6 1 5
4 | Tema 3. KosiuyecTBeHHbIE XaPAKTEPUCTHKH XUMHUY€CKOTO 15 5 10
npouecca (15 yacon)
5 | Tema 4. OKHCIUTEIBbHO-BOCCTAHOBUTEIbLHBIE peakuuu (4 yaca). 4 1 3
6 | Uroro 34 12 22
No Kon-Bo B Ttom uncne Hara
yp Tema 4acoB
oK ypoka Teopus | MpaKTUKa
a
1 | 3HaKOMCTBO C LIEJIIMM U 3a/1a4aMU Kypca, ero 1 1
CTPYKTYPOH.
2 |OcHoBHBIEC PUBNYECKUE U XUMUYECKHE BETUYHHBI. 1 1
3 |OTtHOcuTENbHASI AaTOMHAS ¥ MOJIEKYJIIPHAs. MAacChl 1 1
4- | MaccoBast 10 XMMHYECKOI'O DJIEMEHTA B 2 1 1
S | CIOXHOM BEIIECTBE
6 |O0BEéMHAs 101 KOMITOHEHTA Ta30BOM CMECH 1 1
7- [MaccoBas 10Jis BEIIECTBA B paCTBOPE. 2 1 1
8
9 [MaccoBas f0Jisl MpUMECEH. 1 ) 1
10 |OcHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTUKU 1 1
BEIIECTBA.
11 (BelumncCIiIEHHE KOJIMYECTBA BELIECTBA 110 1 1
W3BECTHOMYUHUCITY YAaCTHUIl TOTO BEIIECTBA.
12 |BbluncieHrne Macchl BEUIECTBA 10 U3BECTHOMY | 1
KOJIMYECTBY BEIIECTBA.
13 [BeruuciieHne KOJIMYECTBA BENIECTBA 110 1 1
M3BECTHOMYOOBEMY BEILIECTBA.




14 |Beraucnenue yuciia 9acTUIl 0 U3BECTHON Macce 1 1 [TogoGpath
BEIIECTBA. 3a7a4U 10
TEME
15 |Onpenenenne OTHOCUTEIBLHOM IIJIOTHOCTH Ta3a. 1 1 3a4eT
16 [BerariciieHre Macchl MPOYKTa PEAKIIUH 110 U3BECTHOM 1 1 [TogoGpaTh
Macce MCXOQHOI'0 BEIIECTBA. 3a7a4H 10
TEME
17 |Beruncienre Macchl IPOAYKTa PEAKIMH 10 U3BECTHOMY 1 1 [TogoGpaTh
KOJMYECTBY UCXOIHOIO BELIECTBA. 3a7a4H 10
TEME
18 |Beruucnenne 00bEMa 0JJHOTO U3 pearupyroIux 1 1 [Tonobpath
BEILIECTB 110 33JJaHHOMN Macce NMPOAYKTa PEaKIIHH. 3aJ]a4H 110
TEME
19 [BeryricieHue mo ypaBHEHUIO0 XUMHUECKOW peaKIIuu 2 1 1 [TogoGpaTh
- |(ecam OOHO U3 pearupyrourx BEUIECTB JaHO B 3a7a4H 10
20 [30BITKE). TeMe
21 |BbruuciieHre Macchl MPOYKTa PEaKIUK M0 U3BECTHOU 2 1 1 [Tonobpath
- |Macce uCXO0IHOTO BEUIECTBA, COJIEPHKAIIETO MPUMECH. 3aJ1a4H 110
22 TeME
23 |BerumciieHre Macchl (KOJIMYECTBA BEIECTBA, 00bEMA) 1 1 Konkypc
MPOJIyKTa peaKkiluu, €I U3BECTHA Macca pacTBOpa U peteHus
MaccoBast 10Jis1 paCTBOPEHHOTO BEIIECTBA. 3a7a4
24 'eHeTnyeckas CBA3b MKy OCHOBHBIMHU KJTaCCAaMH 2 1 1 [TogoGpath
- |HeOpraHuYecKou XUMUU 3a7a4H 10
25 TeME
26 |Berancnenne 00bEMHBIX OTHOIIIEHUH Ta30B TI0 1 1 [TogoGpath
XUMHYCCKUM YPABHCHHSIM. 3aJ]a4H 110
TEME
27 |Pac4€Tbl, CBSI3aHHBIE C KOHLIEHTpaLUEl pacTBOPOB, 2 1 1 3a4er
- [pacCTBOPUMOCTBIO BEIIIECTB, JEKTPOJTUTHICCKOM
28 |muccomuanuei.
29 |Pemienne KOMOMHUPOBAHHBIX 3a/1a4. 2 1 1 [TogoGpaTh
- 3a7a4H 10
30 TEeMe
31 |OKHUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIINH. 1 1 [TogoGpath
3a7a4H 10
TEME
32 |CocraBiieHHE YpaBHEHUN OKUCIUTEIBHO- 1 1 [TogoGpaTh
BOCCTAHOBUTEJILHBIX PEAKIIUH METOJIOM JICKTPOHHOTO 3a7a4H 10
OaaHca. TEME
33 [Kiaccuduxanus OKUCIUTEIHO-BOCCTAHOBUTEIBHBIX 1 1 [Tonobpath
peaKIuii. 3a7a41 10
TEME
34 [UToroBoe 3aHATHE 1 1 [IpezenTanus
cOoopHHKa
COOCTBEHHBIX
3a1a4
34 12 22




V. ¥YciaoBus peaju3anuu Kypca
1.MaTtepuanbHO-TeXHHYeCKoOe o0ecnieyeHne Kypca

MynbTuMeaniiHoe 000py10BaHKE, KOMIIBIOTED, IPUHTEP, HENPOTPAMMUPYEMbIE KAJIbKYJIATOPHI,
NepruoInvecKas cucreMa XuMraeckux anemenToB J{.M.MenzeneeBa, Tabnuiia paCTBOPIMOCTH BEIIECTB,
BHGKTpOXI/IMI/I‘-IeCKI/If/'I pan HaHpH)KeHI/If/'I MCTAJIJIOB, Ta6JII/ILIa «I3menenue OBCTa MHAWKATOPOB B PA3HBIX
cpenax».

2. UndopMmannoHHo-MeTOAHYECKOE o0ecniedeHne Kypca

- IS YU TeJs:

1.AnamoBuu T.I1. Bacunwesa ['.U. “COopHUK 0JIUMIIHAAHBIX 32124 TT0 XUMUH .

2. bynpymxak I1. “3agaun no xumun’.

3. Epoxun FO.M.; ®ponos B.U. “COopHuk 3a71a4 U yIpakHEHUH MO0 XUMUH .

4. “KoHTpomnbpHBIEC U POBEPOYHBIE pabOoThI Mo Xxumuu 8 kiace” Kk yueouuky O.C. ['abpuensna “Xumus —
8 kiacc”.

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

6. llutoBuu U.K.; IIpotacos I1.1. “Meroauka peiieHus: pac4€THIX 3a7a4 110 XUMUM .

7. Xomuenko WU.I". “CO0opHUK 33124 ¥ YIPAKHEHUN TI0 XUMHH JJIS1 HEXUMUYECKHX TEXHUKYMOB .
8. Xomuenko I'.I1. “3amaun mo xumuu 1t noctynarouux B BY3er”.

- VISl yYaIuXcs:

1. A6kun ' JI. “3agaun u ynpakHeHUs 10 XUMHK .

2. T'abpuensn O.C. “Xumus B TecTax, 3ajayax, ynpaxHeHusx 8 — 9 kimaccol”.

3.I'aBpyceiiko H.II. “TIpoBepounbie pabOThI IO HEOPraHUYECKONH XUMUU 8 Ki1acc”.

4. CaBunkuna E.B. Cepanosa H.JI. “COopHuk 3a1a4 v ynpaxxHeHUH 110 XuMuu”.

5.CypoBuesa P.I1. “3ananus 1is camocTosTeNbHOM paboOTHI 110 XUMUU B § Kitacce”.

6. Xomuenko N.I". “CoopHuK 3a/1a4 U yIPaKHEHHUH 110 XUMHUH JUJISI CPEAHEN IIKOJIBI .
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