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JICKTHBHOI'0O KypcCa 1m0 XuMHH

«Pemenne PAaCYC€THBIX 3a1a9»

(9 kaace)

Tomck 2023



XAPAKTEPUCTUKA PABOYE [TPOI'PAMMAbI

IIporpaMma BKIIIOYaeT TpU pasnena:
«[losicHutenbHass 3amucKa», TAE OXapaKTePH30BaH BKIAJ CIEUKypca B JOCTHIKEHHUE IeJiel
OCHOBHOTO 001ero o0pa3oBaHus; COOPMYJIMPOBAHBI IENH, 33Ja4d W OCHOBHBIE pPE3YJbTaTHI
n3yyeHus: kypca XHMMHNW Ha HECKONBKMX YPOBHSIX — JIMYHOCTHOM, METANPEIMETHOM U
MpeIMETHOM, JaeTcsl oOInas XapakTepHCTHKa Kypca, €ro MecTa B y4eOHOM IUIaHe, OMHCaHbBI
LEHHOCTHBIC OPHEHTHPBI COAEPKaHHS y4yeOHOro mpeaMeTa. B MOsSICHUTENbHOW 3amMcKe YKa3aHbI
TaK)ke OCHOBHBIE (POPMBI 00Pa30BATEIHHOTO MPOIIECCa, TEXHOIOTHH 00ydeHHSI.

=

«[Inanupyemblie pe3yabTaTb»

2. «OcHOBHOE cojep)KaHHe», TNl MPEICTaBICHO H3y4yaeMoe CoJep)KaHHue, pa30uToe 110
TeMam.

3. «TemaTnueckoe IIAHUPOBAHKEY», KOTOPOE MPEACTABICHO TaOIULIEH: TIepeueHb TeM Kypca

YHCIIO Y4eOHBIX YacOB (TEOpHsI U MPAKTHKA), OTBOJUMBIX Ha U3ydEHHE KaXKJI0M TeMbI Kypca

IHosicHuTeNLHAA 3AIUCKA

JlanHblil Kypc 110 BBIOOPY IIpEIHA3HAYEH JUIS yJalluxcs 9 Kilaccos.

[Iporpamma paccuntana Ha 17 yacos.

B kypce npezacraBiieHbl TUIIBI paCUETHBIX 3aj1a4, KOTOPbIE HE pacCMaTpUBAIOTCS B 0a30BOM
Kypce xumun. Kypc «Crioco0b! pereHus pacueTHbIX 3ajJad M0 XUMHUN» pa3/ielieH Ha YeThIpe
0JI0Ka: OCHOBHBIE ITOHATHS U 3aKOHBI XUMUU, PACTBOPBI, XUMHUUECKHUE PEAKIIUU U
3aKOHOMEPHOCTHU M UX MPOTEKAHMsI, BBIUUCIICHUS 110 XUMUUYECKUM ypaBHEeHUsIM. Kaxpiit 6110k
HA4YMHAETCS C TEOPETUYECKOTO BBEACHHUSI, YUUTENb [10KAa3bIBAET yUAIUMCS Pa3Hble CIIOCOObI
pelieHus 3a1a4. B nanpHeliem yJamuecs caMOCTOSTENIBHO OIPENEISIOT CII0c00 peleHus —
IJIABHOE, YTOOBI OH ObUT PALlMOHATIBHBIM U JIOTHYECKH [TOCTAaBJICHHBIM. Pemenue 3agau
CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJIEHUS, IPUBUBAET HABbIK CAMOCTOSITEIILHOM
paboThl. Perienue caoXKHbBIX 33]]a4 — MHTEPECHBIM U TBOPUECKHUH MPOLIECC, Pe3yNbTaT ero 4acTo
ObIBaE€T OPUTMHAIBHBIA U HECTAHJAPTHBIM, TAKUM 00pa3oM, pelIeHne 3a7a4 ClocoOCTBYET
caMmopeaiM3alMy y4eHHKa. 3a1auu 00ecreunBatoT 3aKperyieHue TBOPUECKUX 3HAHUH, yuaT
TBOPYECKH IPUMEHSATH X B HOBOW CUTYallUU.

AKTYaJlbHOCTB IAHHOTO Kypca 3aKIIF0YaeTCsl B TOM, 4TO JUIs Oa3UCHBIX IJIAHOB MO0 XUMUU
0011e00pa30BaTEIbHBIX KO XapaKTEPHO SMU30AMYECKOE BKIOYEHHE pacCUeTHBIX 3ajay, 4To
BEJIET K IOBEPXHOCTHBIM IIPEACTABICHUAM yYalIUXCs O XUMU3ME MPOLECCOB B IPUPOJE,
TexHuKe. Co3HaTeIbHOE N3YYEHHE OCHOB XMMHUH HEMBICIUMO 0€3 MOHUMAaHMs KOJIMYEeCTBEHHOM
CTOPOHBI XUMHUYECKHX MPOLIECCOB. Tak Kak Ha pElICHUE 3a7a4 OTBEIECHO, OYEHb MaJI0O BPEMEHH,
TO JJaHHBIM KypC MO3BOJIMUT YCTPAHUTH 3TU NpoOenbl. OH OKa)KeT MOMOILb yYalumMcs,
BBIOMPAIOLINM XHUMHUIO B CTAPIINX KJIAccax JJIs clau 3K3aMeHa, a TaKXKe yYaCTHUKaM OJUMITHA,T
pa3Horo ypoBHsa. OCOOEHHOCTBIO TaHHOTO Kypca SIBISIETCS TO, YTO 32 HEOOIBILOHN Mepuo
BPEMEHH YYalIHecs 3HAKOMSTCS C pa3IMYHBIMU CIIOCOOAMU pEIIeHus 3a1a4, KOTOpbIe
Pa3BUBAIOT HABBIKU PEIICHUS OCHOBHBIX THUIIOB 33/1a4 Kypca XHUMHH.

Heab kypca:

KOHKPETH3UPOBATh U PACHIMPUTH XUMUYECKUE 3HAHUS yJaIllUXCs B 00JIaCTH peLIeHUs
PacCYETHBIX U SKCIIEPUMEHTAJIbHBIX 33/1a4;

IIPOBEPUTH TOTOBHOCTh YYAIIUXCS K YCBOCHUIO MaTepuasa MOBBIIIEHHOTO YPOBHS CJIOKHOCTH
10 IPEIMETY;

yCTpaHUTh MPOOEIbl B 3HAHUAX, IO3HAKOMUTh  YYalIUXCS C BUAAMHU JESTEIbHOCTH
HEOOXOIMMBIMU JIJIsl YCIIEITHOTO YCBOEHUS MPO(MIBHOM MPOrpamMMmBl.

3agauu Kypca:
e yrayOWTh 3HAHUS yYaAIIUXCS IO XUMHUH, HAYYUTh X METOJIMYECKH MPABUIIHLHO U
npakThudecku 3PPEeKTUBHO penIaTh 3a1a4H,
® J1aTh y4alllMMCs BO3MOXKHOCTb PEAJIN30BaTh U PA3BUTh CBOM MHTEPEC K XUMUU;



® HAy4YHTbh BHIOMpATh HanOoOJEee pallMOHAIBHBIN cr1oco0 pacyera,
® pa3BUBATh LEJICYCTPEMIICHHOCTb, TPYA0II00HE, YTOPCTBO U HACTOWYMBOCTD, KOMILIIEKC
YMCTBEHHBIX JEHCTBUM;
® [IPEJOCTaBUTh yYaAIUMCS BO3MOKHOCTb YTOUHUTH COOCTBEHHYIO TOTOBHOCTb U
CHOCOOHOCTh OCBauBaTh B JaJbHEHUIIEM IPOrpaMMy XUMHUH Ha MOBBILLICHHOM YPOBHE.
B kypce no BeIOOpY IpeAronaraeTcsi HCIoJIb30BaTh CIEIYIONUE MeTOAbI:
e (poHTaIBHBIN pa300p cIOCOOOB PEIIEHUsT HOBBIX TUIIOBBIX 3a/1a4;
® TPYNIIOBOE U MHAMBHUYAJIbHOE CAMOCTOATEIBHOE PELLICHUE 3aa4;
® KOJUICKTHBHOE OOCYKJCHHE PElIeHUs] HanOoJiee CI0KHBIX U HECTaH/IapPTHBIX 3a/1a4;
®  pEIlIEHUE PaCYETHO-IIPAKTHUUECKUX 3a]au;
® COCTaBJICHHE yYaIllMUMHCSI OPUTMHAJIBHBIX 3a/1a4.
JlOCTIDKEHHS! yUaIIUXCsl, YCIEIIHOCTh PELICHUsT UMH 3324 (PUKCUPYETCs 10 KaXI0My OJIOKY, 110
OKOHYAaHUU Kypca IUIaHUpyeTcs 3a4eTHas paboTa.

Paznen 1. Ilnanupyemblie pe3yjibTaThl

HpI/I N3y4YCHHUHU XHUMHUHU B OCHOBHOW 1IIIKOJIE 00eCIeYMBaETCs JOCTHXKCHUC JIMYHOCTHBIX,
MCTalIPpCAMETHLIX U IPECIMETHBIX PE3YJILTATOB.

JIM4YHOCTHBIE:

1. B 11eHHOCTHO-OpPHEHTAITMOHHOM cepe:

v/ BOCIIMTaHWE YyBCTBA TOPIAOCTH 32 POCCHMCKYI0 XMMHYECKYIO HAyKy, I'YMaHH3Ma, [MO3UTHBHOTO
OTHOIIICHHUS K TPY.Y, IIEJICyCTPEMIICHHOCTH;

v' (opMupoBaHHE LEHHOCTH 3J0POBOTO M 0€30macHOro obpasa JKM3HH, YCBOEHHE IIPABHJI
WHAWBHUIyaJIbHOTO ¥ KOJUICKTUBHOTO O€30MacHOrO IOBEJCHHS B YPE3BBIYAWHBIX CHUTYAIUSX,
YIPOKAIOIIUX KU3HU U 3[I0POBBIO JIFOAEH;

2. B TpynoBoii cdepe:

v/ BOCIIMTaHWE TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JlalIbHEMHIIIEH 00pa30BaTeIbHOM TPAEKTOPHH.

3. B nmo3HaBarenbHON (KOTHUTHBHOM, MHTEIUIEKTYAIBHOI) cdepe:

v (opMHUpOBaHKE YMEHHS YIIPABJIATH CBOEH MMO3HABATENILHOM JAEATENBHOCTHIO;

v pasBuTHE COOCTBEHHOIO IEJOCTHOIO MHPOBO33PEHUS, IOTPEOHOCTH W TOTOBHOCTH K
camM000pazoBaHuIO, B TOM YHCIIE U B paMKaX CaMOCTOSITENIbHOM IeATEeTbHOCTH BHE IIKOJIbI;

v" (popMHpPOBaHHE OCHOB 3KOJOTHYECKON KYJIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT0 MBIIUICHUS, PA3BUTHE OIbITA 3KOJOTMYECKH OPUEHTUPOBAHHOW pPedIECKCUBHO-
OIICHOYHOM U MPAKTHUYECKOW JEATEIbHOCTH B )KU3HEHHBIX CUTYAIIHUSX.

MeranpeamerHbie:

v HUCITOJIB30BAHUC YMCHI/Iﬁ 1 HABBIKOB paSJ'II/I‘IHI)IX BUJIOB HO3HaBaTeHI>HOI71 JACATCIIbHOCTH,
NPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUA (CUCTEMHO-WH(DOPMAIIMOHHBIA  aHAJM3,
MOJICIIUPOBAHUE) I U3YUEHUS PA3TUIHBIX CTOPOH OKPYXKAIOMIEH JeHCTBUTETLHOCTH;

v UCIOJIB30BaHUE OCHOBHBIX HMHTE/UICKTYalIbHBIX OIepanuii: (HopMyIMpOBaHHE THMIIOTES,

aHaJu3 W CHUHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTEMAaTH3allus, BBISIBICHUE TPUUYUHHO-

CIICICTBCHHEIX CBS3CH, IIONCK aHAJIOTOB;

YMeHI/Ie FeHepI/IpOBaTB nacu nu OHpeﬂeJ'IflTI) Cpe)ICTBa, HGO6XO)II/IMI)IG JJIA UX peanmaunn;

YMEHHE OMpeNesaTh U U 331a4u JAesITeIbHOCTH, BRIOMPATh CPEJICTBA Pealiu3allui eIu 1

HpI/IMeHHTB X Ha HpaKTI/IKe;

v’ UCIOJIB30BaHUE PA3IMYHBIX HCTOYHUKOB JUIS TTOJYYEHH XUMUYECKON HH(OpMAIHH.

AN

IIpeamerHbIe:

1. B no3naBarenbHOU cdepe:

v YMCHHE pas3jindyaTb MH3YYCHHBIC KJIACCbl HCOPraHUYECKUX COCJII/IH@HI/If/i, IMPOCTBIE U CJIOKHBIC
BCHICCTBA, XUMHWYCCKHNUC PCAKIINN, OMMCBIBATH UX;

v YMCHHEC KJ'IaCCI/I(l)I/ILII/IPOBaTI: HU3YUYCHHBIC 00BEKTHI U SABJICHUS,

v CIOCOOHOCTH ACJIaTb BBIBOALI W YMO3AKJIOUCHHUA U3 H&6JIIOIICHPII>1, HN3YYCHHBIX XHMHUYCCKUX
3aKOHOMepHOCTeﬁ, IMPOrHO3UpoOBaATH CBOMCTBA HCHU3YYCHHBIX BCIICCTB MO aHAJIOTUU CO CBOMCTBaMH



U3YYCHHBIX;

v\ yMeHHE CTPYKTypHPOBAaTh M3Yy4YEHHBI Marepual ¥ XUMHYECKYI0 HH(POPMAIMIO, TOIYYCHHYIO W3
JIPYTHX HCTOYHHKOB;

2. B neHHOCTHO-OpHEHTAIIMOHHOM chepe:

v/ yMeHHE aHaIW3MPOBaTh W OLCHHUBATH IOCIEACTBHS JUI OKPYKAIOIIEH Cpelabl ObITOBOM U
NPOU3BOJICTBEHHOM JICSATEILHOCTH YENIOBEKA, CBSI3aHHOMH C MepepaboTKOi BEIIECTB;

3. B tpymoBoii cepe:

v (hopMHpPOBaHKE HABBIKOB MPOBOJAUTH XUMUYECKHI IKCIIEPUMEHT;

4. B cepe Oe3onmacHOCTH KUIHEACATEIBHOCTH:

v\ yMeHHe pa3nyarh OIacHbIC U Oe30MacHbIE BEMIECTBA,;

v/ yMeHHE OKa3bIBaTh MEPBYIO MOMOIb IPU OTPABJICHHUSX, 0XKOraX W JAPYTHX TPaBMax, CBS3aHHBIX C
BEILIECTBAMHU U JIA0OPATOPHBIM 000Dy I0BaHHEM.

B pe3ysibTare 00y4eHHsI Kypca XHMHH y4aIHecs T0JKHbBI:

3HATBL/ MOHUMATH

BOKHCHININE XMMHYCCKUE TIOHATHS: BEIIECTBO, XHMHYCCKUIN DJIEMEHT, aTOM, MOJICKYJIa,
OTHOCUTCJIbHAA aTOMHAsA 1 MOHGKYHSIpHaSI mMacca, HOH, aJIJIOTpOHI/ISI, HU30TOIIbI, XUMHYCCKas
CBSI3b, YJICKTPOOTPHUIIATEIILHOCTD, BAJICHTHOCTh, CTEIICHh OKHCIICHHS, MOJIb, MOJIIPHAs Macca,
MOJIIPHBIA 00BEM, BEIIECTBA MOJICKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHUS, PacTBOD,
9JICKTPOJIMT U HEJICKTPOJIUT, DJICKTPUYECKas TUCCOLMALINS, OKUCIUTEIh U BOCCTAHOBUTEb,
TETUIOBON (P EKT peaknu, CKOPOCTh XUMHUECKON PEaKIIMH, KaTaln3, XHMUYECKOE PaBHOBECHE;
OCHOBHBIC 3aKOHBI XMMHHU: COXPAaHCHHE MACChI BEIIECTB, IIOCTOSIHCTBA COCTABa, ICPUOAMYCCKUN
3aKOH;

OCHOBHBIC TCOPUU XMMHH: XUMHUYECKOM CBS3H, DJIEKTPOJUTHUCCKOM JTUCCOIHALIH;
Ba)KHefIHIHC BC€IICCTBA U MaTepI/IaJ'II)II OCHOBHBIC METaJIJIbI U CIIJIaBHbI, cepHasl, COJIsIHas1, a30THasg 1
YKCYCHasl KUCIIOTBI, IIEI0YH, aMMUAK, MUHEPAIIbHBIC YI00PEHHUS.

yMeTh

Ha3bIBaTh U3yUYCHHBIC BEIIECTBA 10 TPUBUAILHOW WIIM MEKIYHAPOIHOW HOMEHKIIATYPE;
OHpeIleJIFITI) CTCIICHb OKHCJICHUA XUMHUYCCKUX 3JIEMCHTOB, THUII XPIMI/I‘-IGCKOfI CBi3U B
COETMHEHUSIX, 3aps]] MOHA, OKUCIUTENh U BOCCTAHOBHUTEID;

O0OBSACHATH 3aBUCHMOCTh CBOMCTB BEILIECTB OT UX COCTaBa M CTPOEHUS, IPUPOY XUMHUUECKON
CBsI3H (MOHHOM, KOBAJICHTHOM, METAIITTMYECKOH ), 3aBUCIMOCTh CKOPOCTH XUMHUYECKON PEeaKINH
MOJIO’KEHUS XMMHUYECKOTO PaBHOBECUS OT PA3IMUHBIX (PaKTOPOB;

MPOBOAUTH CAMOCTOSITENILHO TIOUCK XUMHUECKON MH(OPMAIIUU C UCTIONb30BAHUEM PAa3TMUHBIX
NCTOYHUKOB (HayLIHO-HOHYJ'ISIpHI)Ie nu3agaHud, KOMHI)I-OTeprle 6331:1 JaHHBIX, pecypcr,l CECTHU
HHuTepHeT); UCTI0Ib30BaTh KOMITBIOTEPHBIE TEXHOIOTHH sl 00padOTKU U Tiepeadn
XUMHUYECKON MHPOPMAIUH U €€ IPEJICTABICHUS B pa3IMUHbIX (popMax.

[Tpon3BOIUTE pacyeThl MO XUMUYECKUM (HOpMYIIaM: OMPEIENATh CPEIHIOI MOJIEKYISIPHYIO
Maccy CMECH, OTHOCHUTEIBHYIO IJIOTHOCTh Ta30BOM CMECH, COCTAB Ta30BOM CMECH;
[Tpon3BOIUTH BRIYUCIIEHUS COCTaBa PACTBOPOB C UCTIOIB30BAaHUEM MACCOBOM 101N
PaCTBOPEHHOTO BEIIECTBA, MOJISIPHOM KOHIICHTPAIIMH, PACTBOPHMOCTH;

[Tpou3BOIUTE pacyeThl MO ypaBHEHUSM: BBIUUCIUTh OObEMHBIE OTHOIIEHHSI Ta30B, ONPEACTATh
COCTaB CMECH, MaCChI MPOJYKTOB PEAKIIMH, €CIIA OJTHO M3 PEarnpyIOIINX BEIIECTB JaHO B
HU30BITKE.

Pasnen 2. Conepxxanue nporpaMmal



1. OcHoBHbIC NOHATHS W 3aKOHBLI XUMHH (2 4aca)
OcCHOBHBIE TOHATHS U 3aKOHBI XUMUU. KosmuecTBo BeniectBa. ModsgpHas macca. [locrosHHoe
ABoraapo. MossipHblit 00beM raza. OTHOCHUTENbHAS TNIOTHOCTh Ta3a. MaccoBas A0S SJIEMEHTA.
MaccoBas noss BemectBa. CpeiHsst MOJIEKYJIsIpHAsi Macca CMecH ra3oB. MaccoBast 107151 ra3oB B
ra3oBoil cMecHu. BrruuciieHus ¢ uCoab30BaHUEM (PU3NIECKUX BETUYHH (KOJMYECTBO BEIIECTBA,
MOJISIpHBIN 00bEM ra3a, OTHOCHUTEIbHAS INIOTHOCTh ra3a, MacCcoBas J0JIsA) U MTOCTOSTHHOM
ABorazpo.

2. PacrBopslI (2 yaca)
MaccoBas 107151 paCTBOPEHHOI'0 BELECTBA. PacyeTsl ¢ UCIIOIb30BaHUEM MacCOBOM JOJIU
PacTBOPEHHOTO BEIIeCTBA. PacueTHO-TIpaKTHUUECKHE 3aa491 Ha IPUTOTOBJICHUE PAaCTBOPOB
3aI[aHHOfI KOHI.[CHTpaLII/II/I N3 YUCTOI'O paCTBOpeHHOFO BEIICCTBA U BOARKI, KpI/ICTaJIJIOFI/II[paTa nu
BOJIbI, IPYTOr0 pacTBOpa M BoJbl. PacTBoprMoOcCTh BemiecTB. HackimmeHHbie pacTBOphI. Pemenue
3a/1a4 Ha PaCTBOPUMOCTh. Peakiiuu HOHHOTO OOMeHa. DIIEKTPOJIUTHL.

3. XuMHYecKHe peaKiH ¥ 3aKOHOMEPHOCTH M HX NPOTeKaHus (5 4acoB)
OKHCIUTEIBHO-BOCCTAHOBUTEIHHEIE p€aKkmuu. OKI/ICJ'II/ITCJ'H), BOCCTAaHOBHTCIIb. :‘)J'ICKTpOHHIJﬁ 6aJ1ch.
Knaccudukanus OBP. PacueTsl, CBsSi3aHHBIC C TEIUIOBBIM d(DPEKTOM XUMUYSCKUX PEAKITUH.
PacueTsl, cBsi3aHHBIE CO CKOPOCTHIO XMMUYECKUX pEeaKLHil. Pacuersl, CBSI3aHHBIE C XUMUYECKUM
paBHoBecueMm. [Ipunmun Jle-Illarense.

4. Bblunc/eHusi 10 XAMHYECKHM YPaBHeHHAM (7 4acoB)
3aK0H 00BEMHBIX OTHOIICHUHN ra3006pa3H1>1x BCIICCTB. 3az{aq1/1, CBA3aHHBIC C BBIYUCIICHUEM
MaccOBOM J0JIM BellecTBa B 00pa3oBaBILIeMCs pacTBOpe. 3a7auyl Ha OIpeJIeIeHus BbIX0/a
poAyKTa peakuuu ( B %) OT TeOpeTUUEeCKH BO3MOXKHOI0. Bbruncnenue maccol (00bema,
KOJINYECTBA BEILECTBA) MPOIYKTa PEAKIMU, €CIU OJHO U3 PEarupyrolux BEIIeCTB JaHO B
n30bITKe. OmpesieseHre cocTaBa CMECH, BCE KOMIIOHEHThI KOTOPOU B3aUMOJIEHCTBYIOT €
yKa3aHHbIMH KOMIIOHeHTaMu. OrpeieieHue cocTaBa CMECH, KOMIIOHEHThI KOTOPOil BHIOOPOYHO
B3aUMOJICVCTBYIOT C YKa3aHHBIM PEareHTOM.

Pasznea 3. Temarnyeckui mjian

9 ki1ace
Paszpensl kypca KonnyecTBo yacos
Teopus IIpakTrka O011ee KOJINYECTBO
OcCHOBHBIE TIOHATHS U 3aKOHBI 1 gac 1 gac 2 qaca
XUMUHI
PacTBOpBI. 1 gac 1 gac 2 yaca
XHUMHUYECKUE PEAKLINN U 2 Jaca 3 yaca 5 yacoB
3aKOHOMEPHOCTH U UX
POTEKaHUS
Boruncnenus 1o XuMHU4eCKUM - 7 yacoB 7 4acoB
YpaBHEHHUSIM.
Peseps 1 yac
Hroro: 4 gaca 13 gacos 17 yacoB




[MTPNJIOXXEHUE
KanengapHo — TeMaTu4yeckoe mJianHupoBanme Kypca 9 kjacca

Paznensl v TeMbI 3aHATHI ara Hara | ®dopma 3anaruii, | [Ipumeuanue
1o ¢bakTu KOHTPOJIb
IUIAaHY | YEeCKHU

OcHOBHBIE NOHSITHSA M 3aKOHBI XMMUH (2 yaca)

1 OCHOBHBIE OHSATHS XUMUHU becena
2 Pacuets! mo xumMudeckoi popmyie IIpakTuka
PactBopsl. (2 yaca)
3 MaccoBas 101 BElecTBa B Jleknus
pacTBope
4 Peaxiinu pacTBOpOB AIIEKTPOJIUTOB IIpakTuka
XuMHYeCKHe PeaKIMHU U 3AKOHOMEPHOCTH M UX NpoTeKaHus (5 yaco)
5 Knaccudukamms OBP becena, mpakTuka
6 OBP. DnextpoHHsIii 6anaHc MPAKTHUKA
7 Pemenne 3amau. OBP. IPaKTHUKA
8 PacueTsl 0 TepMOXUMHUYECKAM MpaKTUKA
YpPaBHEHUSIM
9 Pemenue 3amay Ha XUMHYECKOE Jlexnus,
PpaBHOBECHUE IpaKTHUKa
Bolunc/ieHUs 10 XMMUYECKHM YpaBHeHHsIM (7 4acoB)
10 | Beruncnenue o6beMa ra3os, €CIu MpaKTUKA
W3BECTHA Macca BEIIeCTB WU
KOJIMYECTBO BEIIECTBA
11 | PacyeTsl M0 XUMHUYECKHM MpaKkTHKa
YpaBHEHHSM, €CIIA OJTHO M3
HCXOJHBIX BEHIECTB COMCPHKHUT
IPUMECH
12 | Onpenenenne BbIXOA MPOLYKTA OT MPaKTHKA
TEOPETUYECKH BO3ZMOXHOTO
13 | PacyeTsl O XUMHYECKUM MpaKTUKA
YPaBHEHUSIM, €CJIM OJHO M3 BEIICCTB
JIAaHO B M30BITKE
14 3aaun Ha N30BITOK U HELOCTATOK MPAKTUKA
15 | 3agmaum Ha cmecn IPAKTHKA
16 | 3auerHas paGora MPaKTHKA
17 Pe3eps (1 yac)

Hroro: 17 yacos
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