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NogcauTe IbHAN 3AITHCKA

«Pemenue OJJMMIIMAHBIX 33424 110 XHMHH»

[IporpaMma Kypca IIpeaHa3Ha4eHa I/ yIaluXCs 8 « Oy Kjacca XUMHKO-0HOJIOTHICCKOTO
nmpoduis ¥ paccunTaHa Ha 684acoB (24 B HEJICIIO).

PaGouast mporpamMMa 1o XUMHH Ul 8 Kjlacca COCTaBlICHa Ha OCHOBE

- OeiepalbHOTO  KOMIIOHEHTa TOCYAapCTBEHHOro  CTaHIapta OCHOBHOIO  OOIIETO
o0pa3oBaHUs 110 XUMHUH

- [TpuMepHO# IporpaMMBI OCHOBHOTO 00IIEro oOpa3oBaHus (XUMHS)

- ®enmepanbHOro 0a3uCHOIO y4YeOHOro IUlaHa M IMPUMCPHBIX yueOHBIX ILJIAHOB JUIS
061e06pa30BaTENBHEBIX yupexkaeHuit PO, peagusyomux IporpaMMbl 00111eTO 00pa30BaAHUSA

- Vye6uoro mwiana MBOY «nucTuHCKui el Ha 20223/ 2024 yueOHBIN IO/

- MefepaIbHOTO MEpeyHs Yy4eOHMKOB, PEKOMCHAOBAHHBIX K MCIIOIB30BaHUIO B
oOpa3oBaTeIbHOM Iporecce B 00Ie00pa3oBaTeIbHbIX YIPEHICHUAX, Ha 2023/2024 y4eOHbIM
roj1

- ¢ y4&TOM IPOTPaMMBI 0 Y4COHOMY IPEIMETY «Xumusy 8 xrace (Xumus. Paboune

nporpamMmsl. [IpeameTHas JIMHAS yueOnukoB Epemun B.B.,/lpo310B A.A 8-9 Kiacchl.

[IporpaMMa HMeeT IPeANpOPUIBHYIO HAIIPABJICHHOCT, paccuuTand U1 00yUarOMIIXCs
8 kacca, 2 yaca B HeAelmo (68 1JacoB B roj).

[Iporpamma  «Pemenue pacueTHHIX  3a7auy» OTHOCHTCA K  IPEAMCTHOMY
06pa30BaTEILHOMY MOJYJIO, & UMEHHO K MEXIPEIMETHOMY, TaK Kak yMEHHE PELIaTh 3aJaqH
BOCTPEOOBAHO U Ha JAPYTHX IPeAMETax (MaTeMaTuKa, bu3nKa, GHOIOTHS, aCTPOHOMHUS).

Pemenue pacuéTHBIX 3a7ad 3aHMMAeT BXHOE MECTO B H3YHCHHH OCHOB XAMHYCCKON
Haykd. Ilpy pelmenum 3aiad IPOHCXOIMT Oonee rmy0OKO€ U IIOJHOE YCBOCHHMC y4yeOHOr0
MaTepuand, BEIpAOATHIBAIOTCS HABBIKH IPAKTHICCKOrO IPHMCHCHUA UMEIOIIUAXCI 3HAHWU,
pa3BUBAIOTCS CIOCOOHOCTH K CaMOCTOSTEIbHOH paboTe, IMPOUCXOAUT (POPMUPOBAHHC YMCHHA
JTOrHYECKH MBICIIUTD, HCIIOIB30BATh IPHEMBI aHATIM3A M CHHTE3d, HAXOMUTh B3aNMOCBA3H MEHILY
oOLEeKTaMH M SBJICHHSIMH. B STOM OTHOLICHUH pPELICHHUE 3aaad SBJIACTCIH He0OX0TUMBIM
KOMIIOHEHTOM IIpH M3YYCHUH XUMHUH. B Havame W3ydeHHs Kypca XMMUH 3aK/1a1bIBatOTCsl OCHOBBI
JUIS PEUICHHS B JAILHCHINCM 6oree CIOKHBIX M KOMILIEKCHBIX 3aj1ad. PelleHHe pacdCTHBIX
3agad IO XMMHH BCEIJAa BHI3BIBAIO W IIPOJOJDKACT BHI3BIBATH 3HAYUTCIILHBIC 3aTPyAHECHUS Y
MHOIMX VYaIllUXCs, KaK H3ydaromux XUMHIO Ha 6a30BOM, TaK W Ha MPOQPHUILHOM YPOBHC.
[IpakTrKa pabOTHI MOKA3BIBAET, YTO OJHOM M3 IPUIHMH TAKHX 3aTPY/JHCHUH SBIIIETCS HEXBATKa
BpeMEHHU Ha 00yUeHHE PEIICHUIO PaCUYETHBIX 3a/a" KIMCHHO B 8 Kiacce.

[leanio JaHHOTO Kypca SIBIACTCA paClIIPCHUAC U erIyGJIeHHe coZep KaHusl IKOJIbHOI'O
npeaMeTa «XUMHUI» B 4ACTH PAaCCMOTPCHHA 0oJiee MIUPOKOI0 CHEKTpa MPEIMCTHBIX 3a71a4
[MOBBIIIICHHOM CJIOKHOCTH.

JlaHHAd LETh peain3yeTcs ¢ MOMOMIBIO CICAYIOIMHUX 3aAat:

1. Paciuupenne cojeprkaHUE IKOIBLHOIO Kypca XUMUHU JULA 8 Kiacca BBEICHUEM 3a/ad,
BBHIHCCEHHBIX HA OJIMMIIMAJAAX Pa3IM4HOIO YPOBHS



2 VBelIHUeHHe KOIMYECTBO YACOB HA OIPEAC/ICHHBIE TEMBI Ul 6ojiee moIpoOHOr0
pacCMOTPEHHS 3a/1a4, IPEAIaracMbIX MIKOJbHBIMU IIPOTpaMMaMy 10 XUMHUH JUT 8
061e06pa3zoBaTeNbHBIX YUeOHBIX 3aBEICHH, Ha 00J1e€ BBICOKOM YpPOBHE CJIOKHOCTH.

3.popMupoBaHue IO3HABATCIIBHBIX cIIOCOOHOCTEHf B COOTBEICTBHM C JIOTHKOH pa3BUTHSA
XAMHYECKON HAYKHU

. pa3BHBATh y IIKOJIbHHKA YMCHHC BbIJAC/ITD IrJ1aBHOE, CYHIECTBCHHOC B U3YUYCHHOM MaTcpHuajic,
CPaBHUBATD, 06061_[[3TB N3YUYCHHBIC (baKTI)L JJOCTHYECKU Hu3JiaraTb CBOM MBICIH IIPpHU PCUICHHHU
3aJ1a4

5. pa3BHBATh CAMOCTOATEJIBHOCTb, YMEHHE IpPEOJOJIeBaTh TPYAHOCTH B YHCHHH, SMOLHH

yuallpxcs,  COo3JaBas  SMOIMOHAIBHBIC  CHTyallud  yJMBJIICHHA, 3aHUMAaTEIBHOCTH.
1apaJoKCaJIbHOCTH;

6. pa3BUBaTh MHTEJUIEKTYAIBHBIA U TBOPYECKUN MOTCHIHA JIAYHOCTH, JIOTHIECKOE MBIIIICHHC
IIPH PEIICHUN PACUYETHHIX 3a1a4 IO XUMHUH;

7. yudTh TIpUEMaM peELIeHHS TBOPYECKHX 3a/ad, INOUCKY albTCPHATUBHOIO pPCINCHIA,
KOMOMHHPOBAHHMIO paHee W3BECTHBIX CIIOCOOOB peIICHHSA, aHAIU3Yy H CONOCTABICHHIO
pa3JIMYHBIX BAPUAHTOB PEIICHHUS, YIUTh aKTHBHO MBICIIUTB.

Kypc comepXuT dYeThipe OJ0Ka: MaTeMaTHYECKHEe pacyeThl B XUMHH, KadCCTBCHHDIC
XapaKTePUCTHKH BEINECTBA, KOJIHYECTBEHHBIE XapaKTCPHCTHKM XHMHUHYCCKOTrO  ITPOLECed,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakimu. Kaxapli OIOK HAuYMHACTCA € TCOPETHICCKOIO
BBEJICHAS, B KOTOPOM PAacCMaTPMBAIOTCS Pa3HbIE CIOCOOBI pEIICHMA 3aaad. B nanpHEMUIIEM
ygalyecs CaMOCTOSITEJIBHO OIPEAEIAIOT CIoco0 pelneHus — TIIaBHOE, yrOoOBl OH OBLI
PAIMOHAIBHBIM U JIOTHIECKH NOCIIEI0BATEILHBIM.

JlauHBI Kypc MOXET M3ydaTbcsi Kak B OYHOM (opMe, Tak H PEeKAME AHCTAHIHOHHOTO
00yueHMA.

I1. Ilnanupyembie pe3yJabTaThl H3y4eHHs Kypca

1. ITpeomemmbie yHugepcaibHble y4eOHbie 0eUCmeus
3HATh: -

e CIOCOOBI pEIICHUS PA3IMYHBIX TUIIOB YCI0KHECHHBIX 3a1a4;

e OCHOBHEIE GOPMYIIBI U 3aKOHEL, 110 KOTOPHIM MPOBOJATCS PACICTDI;

® CTaHJAPTHEIC AJITOPUTMEI PEIICHUS 3a71a4.
YMETh:

® pelaTh 3aJa4yy MOBBIIEHHON CIOXHOCTH Pa3IHIHBIX THIIOB,;

¢ YETKO IIPEJICTABIIATH CYIIHOCTh ONMMCAHHBIX B 3a71a4€ MMPOICCCOB;

e BHJIEThH B3aUMOCBS3b IPOUCXOAAIINX XMMHUECKHIX IPEBPALICHUN ¥ H3MEHEHHM
YHCIIEHHBIX IIapaMeTPOB CUCTEMBI, OIIMCAHHOH B 3a/1a4€;

e CaMOCTOSTEILHO COCTABIIATH TUIIOBbIE XMMHYECKHE 3a1a4i U OOBACHATh UX PEIICHHUC!
BIAJIETh XHMHYECKON TEPMHUHOJIOTHEH,

® [0JIB30BATHCS CIPABOYHOM JIATEPATYPOI IO XHMHH I BHIOOPA KOJHYCCTBCHHBIX
BEJIMYHMH, HEOOXOJUMBIX IS pEIICHUS 3a/1a4.

2. Memanpedmemrnbvle yHUBEPCANbHbIC YUeOHbIE OCUCHBUA



Paborars caMOCTOSTEIBHO U B TPYIIIIE;

AHaTM3UpOBAaTh  pe3yNbTaThl JIEMEHTapHBIX HCCIENOBaHHHM, (UKCHPOBATh HX
pE3YJIbTATHI; ’

Bocrpou3BoIUTs MO MaMATH HH(POPMAIHIO, HEOOXOMUMYIO Uil pelleHUs y4eOHOM
3a71a4H;

[TpuMeHSTh TaOIUIBI, CXEMBI, MOJEIH JIJIS ITOTy4YEeHUS HHPOPMALIUH;

[Ipe3eHTOBATE MOATOTOBICHHYIO HH(DOPMAITHIO B HATJISIAHOM U BEPOAILHOM BHU/IE:,
[TpuBOIUTE IpHMEPHI B KAYECTBE JI0KA3aTE/IbCTBA BBIABUTAEMBIX I10JI0KECHUH,
BoinoHATh yyeOHbIe 33141, HS MMEIOIINE ONHO3HAYHOIO PEIICHHUS.

3. Jluunocmmbvie yHugepcaibHole yHeOHble 0eUCmEUs

Pa3nuyaTh OCHOBHBIE HPaBCTBEHHO-3CTETUUECKUE TOHSITHS;

OneHuBaTh CBOM U YY>KHE MMOCTYIIKH;

AHaIM3UPOBATh U XapaKTEPHU30BaTh SMOLIMOHAIBHBIE COCTOSIHUS U YyBCTBa
OKPYKAIOIIHUX, CTPOUTH CBOM B3aUMOOTHOIIECHHUS C UX YUETOM;

OneHnBaTh CUTYaIlMH C TOYKH 3PSHUS IIPaBUII HOBEICHUS W STUKH;

IIposBNATH B KOHKPETHBIX CUTYaALUIX JOOPOXKEIATEIHHOCTh, JOBEPUE BHUMATCIILHOCTD;
Bripaxkats noj10XXKUTEIbHOE OTHOIIEHUE K IIPOLECCY IMO3HAHUS

IIposBISITHF BHUMAHHE, YIUBICHHUE, XKEIaHUE OOJIbIIE Y3HATD;

OueHuBaTh COOCTBCHHYIO YUCOHVIO ACSITEIbHOCTh: CBOM JIOCTHXEHUS,
CaAMOCTOSTEILHOCTD

[IpumMeHaTh mIpaBuiia JIEJOBOTO COTPYAHUYECTBA: CPABHUBATH pa3HbIE TOUKH 3PEHHUA,

CUUTATBCA ¢ MHCHHUEM JIPYroro 4e€ia0BeKa, HHUIMATUBY, OTBETCTBEHHOCTD, IIPHYHNHDI
HEYyAa4; IIPOSBIIATH TEPIICHUE U JJOOPOKEIATENbHOCTh B CIIOPE, AUCKYCCHH, IOBEPUEC K
COOECEeTHUKY.

Pezynamuenvle yHUugepcaibHovlie y4eoOHble Oelicmeus

Y nepKuBarh LEJb A€ATEIBHOCTH 0 IIOJIYYCHHUS €€ pe3yJibTara;

[ limannpoBars pemeHue yucOHOM 3a/1a4u;

OueHuBaTh BECOMOCTh IIPHUBOAUMBIX JI0Ka3aTeIbCTB | pacCcyxacHul (yOeIuTENbHO,
JIOJKHO, ACTUHHO, CYIIIECTBEHHO, HE CYILIECTBEHHO);

KoppekTHpoBaTh IeITeIbHOCTD: BHOCUTh M3MEHEHHS B IPOILECC C YYETOM BO3ZHHKIIHX
TPYJAHOCTEH 1 OIHOOK, HAMEYaTh CIIOCOOBI MX YCTPaHEHHS;

OCyIIECTBIATS UTOTOBBIA KOHTPOJIb JACATEABHOCTH («UTO CHAEIIAHOY») U MOOIEPAlHOHHBIM
KOHTPOJIb («KaK BBIIOJIHEHA Kakjas omepaiys, BXOIgmias B COCTAB Y4eOHOIo
JEUCTBUS ); "

OLEHUBATD PE3YJIHTATHI ACITCILHOCTH;
AHamm3upoBaTh COOCTBEHHYIO padoOTYy;

OunenuBarh ypOBEHb BIQJACHHS TE€M HJIH HHBIM YYEOHBIM AEUCTBUEM (OTBEYaTh Ha
BOIIPOC «UTO S HE 3HAKO K HE YMEIO7»).

Kommynukamuenble yHugepcaibHbvie yueoHbie 0eiicmeus

BocnpuHuMate TEKCT ¢ y4eTOM IIOCTaBJICHHON yueOHOH 3aaaud, HaXOIUTh B TEKCTE
HH(pOPMAIIHIO, HEOOXOIUMYIO JIJISI €€ PEeIICHHS;

CpaBHUBaTh pa3HbBIC BUABI TEKCTA,



e (CocTaBisTh IIJIaH TEKCTA;

e OdopMiIATh IUATOTUYECKOE BBICKA3bIBAHME B COOTBETCTBHU C TpeOOBAHUSIMH PEUEBOIO
THKETA.

III. CucremMa OLIEHKH OCBOCHHS YYAIIUMHCH Kypca
Dopmamu OMYEMHOCHU TI0 U3YYCHUIO TaHHOTO Kypca MOT'YT OBITh:

= KOHKYPC (KOJIMYECTBEHHBIH) YHCIa PEIIEHHBIX 3a/1aY;

*cOCTABJICHUE COOPHUKOB aBTOPCKHX 3aJlad IO pa3jIu4HbIM TEMaM (Hampumep, «MeauuuHay,
«DKomorusy 1 T.J1.)

= 324€T 110 PEMICHUIO 3a/1a4.
CoaepxxkaHue Kypca
«PemeHnue 0IMMIINAAHBIX 3a1a4 10 XUMHID)
(68 1acoB, 2 4yac B HeJl€JI10)
Beeaenne (2 yaca)

3HAKOMCTBO C LEISIMH M 3aJadaMd Kypca, ero cTpyKTypoil. OCHOBHbIC (QU3HYECKUE U
XUMHYECKUE BEJIUYHNHEL.

Tema 1. MaTemaTunueckue pacuérsl B xumuu (14 gacos)

BomoponHas enuHmMIa aroMHOM Maccel. OTHOCHTENbHas arOMHas H MOJCKY/DIPHAA
macchl. HaxoxIeHHe OTHOCHTEILHOM MOJIEKY/ISIPHOI Maccel 110 popMyJie BEIECTBA.

MaccoBasi 0/ XHMHYECKOTrO DJIEMEHTA B CIIOKHOM BelecTBe. PacuéT MaccoBOU JI0TH
XMMHYECKOro »JeMeHTa 1o GopMyle BemecTBa. HaxoxkaeHue (QOPMyJbl BEmeEcTBa IO
3HAYCHHUSIM MACCOBEIX J0J€il 00pa3yIolX €ro 3JICMEHTOB.

OOBEMHAS 071 KOMIIOHEHTA Ta30BOM CMECH.

[TousiTie 06 0OBEMHOI 0jIe KOMIIOHEHTA ra30BOM CMECH M PACUCThl C UCIIOIb30BaHUEM 3TOLO
TTOHATHA.

MaccoBast IoJisi paCTBOPEHHOTI'O BEIIECTBA.

PacTBOpEL, PACTBOPHUTEb U PACTBOPEHHOE BelECTBO. 1 [0HATHE 0 KOHICHTpallMH PacTBOPEHHOTO
BenlecTBa. MaccoBasl JOJII PacTBOPEHHOIO BEIIECTBA H pacyéThl C HCIOJIB30BAHHUEM 3TOrO
[TOHSITHS.

MaccoBasi 0.5 IPUMECEH.

[loHsTHE O YHCTOM BELIECTBE M IpUMecH. MaccoBas 0Nl MPUMECH B 00pasle HCXOIHOro
BemecTBa. OCHOBHOE BEIIECTBO. PacyéT Macchl OCHOBHOI'O BEIIECTBA IO MAacce BCIICCTBA,

COAEPKAIIEro OIPENENICHHYIO JI0JIIO IpuMECel W JpYyTrue MOIU(DUKAITUOHHEIC pacu€rbl C
UCIIOJIE30BAHUEM STHUX MOHSITUM.



Tema 2. KosmuecTBeHHbIE XaPAKTEPHCTHKH BemecTBa (12 4acoB)
OcHOBHBIE KOTMUECTBCHHBIC XapaKTCpUCTHKY BeNIECTBA.

TocrosiaHas Aporaapo. KomudecTBo BEHIECTBA. Moss. MomsipHas Macca. MoisgpHblii 00BEM
razoo0pa3zHoro BemecTBa. KpaTHbIC €IMHUILE! KOIMUEeCTBA BEIECTBA — MAJUTMOJIb 1 KHIOMOJID,
MIJUIAMOJISIpHAS ¥ KAJIOMOJIApHAsT Macehbl BeIeCTBa, MHIJUIMMOJISPHBIN H KHJTOMOJISIPHBIH
00BEMBI Ta3000pa3HEIX BELICCTB.

PacyéTHI ¢ HCIIOIH30BAHAEM IIOHATHH «KOJIMIECTBO BELIIECTBAY», «MOJIIpHas Maccar, «MOJISIPHBIH
0B BEM Ta30BY, KIIOCTOSTHHAA ABOTaIPO.

PacuérHble 3aAa4u. 1. Beraucienne KonuiecTsd BelliecTBa M0 M3BECTHOMY YMCITy JacTHIL TOTO
BelecTBa. 2. DBBIUHMCICHHE MAacChl BEHICCTBA Mo M3BECTHOMY KOJHMUYECTBY BCIICCTBA. 3.
BErquc/ieHie KOJIHUecTBa BEIIECTBA 10 U3BECCTHOMY 00BEMY BemecTBa. 4. BBIMUCICHHS yuciia
yaCTHUII IO M3BECTHONU MACCe BCIIECTBA.

5. OnpeneiacHue OTHOCHTEJILHOM IIIOTHOCTH I'a3a.
Tema 3. KosimuecTBeHHBbIC XaPAKTEPUCTHKH XHMHYECKoro mpomuecca ( 30uacoB)
PacudT KOJIMUYECTBA BEIleCTBa, MacChl HJIX oG BEMA HCXO/HBIX BEIECTB M MPOTYKTOB PCAKIHH.

Pacuérhbie 3aia4yd. 1. BBMUHCIEHHE MO XAMHICCKHM ypaBHEHHSIM MacChl, o0néMa HIIH
<OJIUecTBA BEIECTBa MO HU3BECTHOM MAacce, 06BEMY WM KOJIMYECTBY BCIICCTBA OJIHOI'O H3
BCTYIAIOIIMX B PEAKIIUIO BEIIECTB Wl IPOAYKTOB PEAKIIHH.

7 BEIMHCICHAE MAcchl, 00bEMa NPOAYKTa PeaKiliH, CCilH OIIHO W3 pearupyroIIuX BEMECTB AaHO
5 m36EITKe. 3. BorupcieHHe Macchl (KOTHYCCTBA BellieCTBa, 00BEMA) MPOAYKTa PCAKIIH. €CJIH
MIBECTHA Macca WMCXOHOTO BELIECTBA, COACPKAIICTO OIIPENENEHHYIO JIOJIO npuMecei. 4.
BrrupciieHre Macchl (KoIMJecTBa BEMICCTBA, 00BEMA) IIPOAYKTa pEaKiuu, eIl M3BECTHA Macca
pacTBopa M MaccoBasd J0J pacTBOPEHHOIO BEINECTBA. 5. OnpeneyncHue MacCOBOU HJIH
o6LEMHONM IOJNM BBIXOJA MPOJIYKTa OT TEOPETHHCCKH po3MoJkgoro. 6. PemreHue MENOYCK
npespaiieHus. 7. KaueCTBCHHBIC 3a/1a1H

Q. Pacuértpl, CBsS3aHHBIC C KOHIICHTpaIluen pPacTBOPOB, pacTBOPHUMOCTBIO  BEIICCTE,
MEKTPOTATIHIECKOU TMCCOIAIEH.

Tema 4. OKHCIUTEIHHO-BOCCTAHOBHTEIBHBIC PEAKITHM (8 uacos)

OXHICIATEIBHO-BOCCTAHOBUTE/IBHBIC PCAKIIHH. OKHCIATEIhP U BOCCTAHOBUTCIIb., OKHUCJICHUE H
nocctagoBiacHre. (COCTaBICHHUC ypaBHeHHﬁ OKHCIIATEILHO-BOCCTAaHOBUTCIIBHBIX peaKiuu
METOIOM 3JIEKTPOHHOTO OaslaHca.

KnaccuuKanus OKHCIUTETbHO-BOCCTaHOBATCIBHBIR pEaKIIH.



KajenIapHO-TeMaTHY€CKOe IIAHHPOBAHIC

No | . Kosnm4decTBo 4acoB
/11 Hassanue pa3jeina -
BCETO Teopuss | INPaKTHKA
1 | BBexenue 2 1 1
7 | Tema 1. MaTeMaTH4yecKne pacieTbl B XHMHH 14 - 10
3 | Tema 2. KoanuecTBeHHbIE XaPAKTEPHCTHKH BEECTBA 12 2 10
4 | Tema 3. KosimuecTBeHHBbIE XaPAKTEPHCTHKH XUMHIECKOTO 30 S 20
mpoiecca
5 | Tema 4. OKHCINTEIbHO-BOCCTAHOBUTE/IbHBIC PEAKIINH 10 4 6
6 | Uroro 63 16 32

[ToypouHOE INTAHUPOBAHMC

Ne Kon- | B tomuucie | Popma KOHTPOJIA
BO
ypoKa Tema ypoka qacop | TEOPHA IIPaKT
HKa
1 3HAKOMCTBO C IEJIIMH U 3aJadaMu Kypca, €ro 1 1
CTPYKTYPOH.
2 |OcHoBHBIC HpHU3HIECKUE H XUMUIECCKUC BEININHDI. 1 1
3 |OTHOCUTEIbHASA aTOMHAs ¥ MOJICKYJIsIpHasA MacCChl 1 1
4-5 | MaccoBag 0N XMMHYECKOro 3J€MEHTa B CII0OKHOM 2 1 1
BEILIECTBE
6-9 |O6BEMHAS JOIS KOMIIOHEHTa Ia30BOU CMCCH = 1 3
10-13 [MaccoBast JoJIs BEIIECTBA B paCTBOPE. = 1 4 3 KoHKypc
pelneHus 3a/1a4
14-17 MaccoBas 10JIs1 IpUMECEH. 4 s 3 3a4eT
18 OCHOBHBIE KOJIMYECTBEHHBIC XapaKTCPHCTUKU 1 ]
BEICCTBA.
10.22 |BpupciIeHne KOJIMUYSCTBA BEIECTBA 110 H3BCCTHOMY 4 1 3 [TomoOpars
quCIly YaCTHIl STOr0 BEIECTBaA. 3a]1auy 10 TEME




23-26 |BerauciaeHne MacChl BEIIECTBA 10 U3BECTHOMY 3 [TogoOparth
KOJIMYECTBY BEIIIECTBA. 3aJ1a4U 110 TEME
27-30 |BpramuciieHue KOJIHYECTBA BEIIECCTBA 10 H3BECTHOMY 3 [Ionoopars
00BEMY BEIIECTRA. 3a]1aud 10 TEME
31-33 |BriyuciicHHE 4MCiia YaCTHI IO U3BECTHOM Macce 2 IlomoOpars
BEILIECTBA. 3aJ1a4y 110 TEME
34-36 |OmnpenaencHue OTHOCUTEIBHOM IIOTHOCTH rasa. 2 3a4eT
37-39 |BrruucieHue Macchl MPOAYKTA PEAKIIUU 110 U3BECTHOM 2 ITogob6parth
MacCe MCXOHOIO BEIIECTRA. 3aJ1a4uu 110 TEME
40-42 |BeryucieHue Macchl POAYKTa PeaKIUH 110 2 Ilogob6pars
M3BECTHOMY KOJIMYECTBY MCXOIHOI'O BEIIIECTBA. 3aJ1a4d 110 TEME
43-45 Beruucienue o0bEMa OJHOIO U3 pearupyrouux 2 [TomoOparth
BEIECTB 10 3aJIaHHOM MaccCe MPOAYKTa PEAKIIUH. 3aJlaud 110 TEME
46-49 |BrruuciieHHe 10 YPaBHEHUIO XUMHUYECKON PEeaKIIUU 3 ITonoOpark
(eci OJIHO U3 pearupyrolux BEIIECTB JaHO B 3aJ1a4ui 10 TEME
N30BITKE).
50-51 |Beruncienue Macchl MpOAyKTa peaKIuy 10 H3BECTHOM 1 [TonoOpars
Macce UCXOHOr0 BEILISCTBA, COAESPKAIIETO IIPHMECH. 3aJIa4M 110 TEME
52-54 [BeruuciieHHEe Macchl (KOJIMUECTBA BEIIECTBA, 00HEMA) 2 Konkypc
[IPOJAYKTA PEAKI[UM, €CIIU U3BECTHA Macca pacTBOpa U PEIICHUSA 3a/1a4
MaccoBas J0JIs1 PaCTBOPEHHOTIO BEIIECTRA.
55-37 |’ eHeTnyeckas CBI3b MEXKIY OCHOBHBIMH KJIaCCaMH 2 ITomoOparth
HEOPraHUYECKOU XUMHH 3aJIa4d IO TEME
58-59 |Brraucnenune 00bEMHBIX OTHOMICHUH Ia30B IO ] [logobpathb
XUMHAYECKAM YPABHCHHUSIM. ) 3aJIa4M IO TEME
00-61 |[Pacu€rsl, CBsI3aHHBIE C KOHIICHTpAILIHEH PaCTBOPOB, ] 3a4YeT
PacTBOPUMOCTBIO BEILECTB, AJIEKTPOTIUTHUCCKOM
JIUCCOLUAIIUEN.
62-64 |Pemenne koMOMHUPOBAHHBIX 3a71a4. 2 [TonoOparh
3aJ1a4yH 110 TEME
05-67 |OKUCIUTEIIPHO-BOCCTAHOBUTEILHEIC PEAKIIHH. 2 ITomoOpars

3a1da4i 110 TCMC




63 HToropoe 3aHsTHE 1 1 [IpesenTanud
cOOpHHKA
COOCTBEHHBIX
3a7a4
NTOTO 68 16 52

MaTepHa/ibHO-TeXHHIECKOE 0DecredeHne Kypca

MysbTEMEIRIHOE 000pyI0BaHHE, KOMIIBIOTED, IIPUHTED, HEIIPOrPaMMHUPYEMBIE KaTbKYJISTOPDL,
IepHOAMYESCKAs CUCTEMA XMMUIECKHX 3JICMEHTOB J1..Menpeneesa, TabuLa paCTBOPUMOCTH
BEIECTB, YIEKTPOXUMHUIECKHUH Pl HAIPSHKEHIH METAJIIOB, tabmuia «/I3MeHeHue nBeTa
MHIAKATOPOB B Pa3HBIX CpesIaxy».

YMK

JIS Y9AIMXCo:

1. Epemun B.B, [lpo3noB A.A «3aa4yHuK 8-9 K1accel»

7 Hopommuckuii M1.M. . Hopommuckas H.C « Tunel XUMIYECKHX 3a/1a4 U CIIOCOOEBI UX PEIICHUS
3. Xomuenko W.I'. “COopHHK 3a1a4 U YIPAKHCHUH 10 XUMHH JULA cpeaHel MIKOJBL .

4. Xomuerko W.I', Xomuenko I'.I1 “COopHHK 3a]a4 ¥ YIPAKHCHHH 110 XUMHHU JUIA
IOCTYyIIAIOMMX B By3bD»

ISl YUHATEJIS:

1. Ky3spmenxo H.E., Epémun B.B « Hauana xumun»

2. Ilyzaxos C.A , ITonkoB B.A « ITocoOue o XuMUH. Bormpockl , ylpaKHEHH, 324291
3. Kysamenxo H.E., Epémun B.B. 2500 3axa4 o

4. Anamouu T.I1. Bacmibera .. “COopHUK OTMMIIHAIHBIX 3a/1a 110 XUMHUU .

6. Xomuenko W.I" . Xomuenko I'.I1.. “CGopHUK 3324 H YIPAKHEHHH 10 XUMHHU JULA
nocTynaromux B BY3sr".

8. Epemun B.B, [lpo3noB A.A «3agauHuK 8-O kimacchI»



