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[osicHuTeIbHAS 3aNIUCKA

Kpyxok «Pemienne 3aaq MOBBIIIEHHON CIOXKHOCTU IO XUMHUW» MPEeIHA3HAYCH I 00yYarONUXCsI
10-11 xnmaccoB u paccunTaH Ha 2 yaca B HEJEN0, Bcero 68 4acoB B yUeOHBIH TO/I.

I]ens Kypca: popMupOBaHUE CPEeICTBAMH YUEOHOTO IpeAMETa Y yyalluxcs caMooOpa3oBaTeIbHbIX,
MH(OPMALIMOHHBIX, KOMMYHUKATUBHBIX, IPEAMETHBIX U COLUATbHBIX KOMIETCHIIUN, 3HAHUNA U YMEHUH B
BOIIPOCAX pELIEHUS, aHaJIu3a U COCTABJIEHUS KAaYECTBEHHBIX M KOJIMYECTBEHHBIX XMMHMUYECKHUX 3aJad,
KOTOpbI€ ObUIM OBl TOCTATOYHBI AJIS MOJYYEHHsS] KAYECTBEHHOIO XMMHUYECKOr0 00pa30BaHUs B CpEeIHEM
obmiemM 00pa3oBaHUU M PE3yJIbTATUBHOTO YYaCTHsI B XUMUYECKUX OJIMMITUAAX, TYPHHPAX U KOHKypcax,
MOJIy4YeHUH  XMUMHUYECKOro oOpa3oBaHMsi B  BBICIIUX  y4yeOHBIX  3aBEJCHHSX, JalibHEHIIel
poeCCUOHATTLHON IEATEIEHOCTH.

Ocnoenvie 3a0auu Kypca.

o @DopMHUpPOBAaHUE OCHOBHBIX (YHKIIMOHAIBHBIX KOMIICTCHIIMH, CBS3aHHBIX C TIOMyYE€HHUEM U
nepepaboTkoi nHGOPMaIMU, YMEHUEM ONEPUPOBATh HAYYHBIMU 3HAHUSMHU U (PAKTHUECKUM MaTepHaioM,
paboTaTh B peKMME MHIUBUIYATHLHOW U TPYNIIOBOM paOOThI, aKTUBHBIM YYaCTHEM B MHTEJUIEKTYaJIbHO-
COpPEBHOBATENBHOM IS TEIBHOCTH;

o Cuctemartu3zanys 1 yriayOJieHHe 3HaHUH O METOJaX M Croco0ax COCTaBIICHUS, aHAN3a M PELICHHUS
TEOPETUYECKUX U MPAKTUYECKUX XUMUYECKHUX 33]1a4;

o Pacimpenne 3HaHuil O BemlecTBaX M XUMHUYECKUX IIpolieccax, 0000IleHHe HX Ha €IUHOU
TEOPETUYECKON OCHOBE,

o dopMHUpOBaHUE TBOPUECKUX CIIOCOOHOCTEN OyAyIIUX CHELMATUCTOB;

o PackpeiTre ponn xumMuu B GOpMUPOBAHUN HAYYHOM KapTUHBI MUPA.

Cmpykmypa u cooeprcanue Kypca

OO6mue TpeboBaHUS K PEHICHUIO XUMUYECKHX 3a/1a4.

Crioco0pl pelieHnss XMMMYECKUX 3a/1a4.

KauecTBeHHbBIE 3a]1a41 U METOJIbI UX PEIICHHUS.

KonunuecTBeHHbIe 3a/1a41 ¥ METO/IbI UX PEIICHHUS.

Kypc mnocrpoeH Takum o00pa3oM, 4YTO ydalludecss MOTYT IOBTOPHUTb, CHCTEMaTH3UPOBATH M
3aKpeNUTh MOJYYEHHBbIE B Kypce XMMHM 3HAHUS, OCO3HAB BEAYyIIME WJIEU U OTICIbHbBIC IMOJIOKECHHUS,
BaYKHBIE B I0O3HABATEIbBHOM U MUPOBO33PEHUECKOM OTHOILIEHUH, CKBO3b IIPU3MY XMMHUECKUX 33/1a4:

o MaTepUaIbHOE EAMHCTBO HEOPTaHUYECKUX U OPraHUYECKHX BEIIECTB;

o BOXHOCTh HMHTETPAllUd MaTEeMaTUKH, (Qu3nku, WHPOPMATUKH U OHOJOTUM JUIsl TIOHUMAHUS
XMMHYECKHUX TIPOLECCOB;

o 3aBHUCHUMOCThH CBOMCTB BEILIECTB OT CTPOEHMSI U 00YCIIOBIEHHOCTh UX IPUMEHEHUS CBOMCTBAMY;

o JBUKEHHE TMO3HAHUS B Ooyiee TTyOOKHME TOPU3OHTHI U OOYCIIOBICHHOCTh MPEBpAIICHUN BEIIECTB
JEUCTBUEM 3aKOHOB ITPUPOBL.

VY4eOHbIif MaTepuan B MporpaMMe CTPYKTYPHPOBAH IO JIMHEWHOMY MPUHITUIY Ha OCHOBE BEAYIINX
HAy4YHbIX UJEH XUMHUH, C YUETOM BO3PACTHBIX OCOOEHHOCTEH ydYallluXCsli M BPEMEHH, OTBEJIEHHOIO Ha
M3y4yeHue Kypca.

Memoowst 00yuenua HanpaBieHbl Ha NPOAYKTHBHOE B3aMMOJCIHCTBHE YYHUTENS W YyYEHUKA B
TeYeHHe Bcero cpoka oOydeHus. OCHOBOM momauyu HHQPOPMAIMH CTAHOBATCS YPOKH-OECEeIbl, YPOKHU-
CEMHUHApBI, BHITIOJTHEHUE CAMOCTOSTEIbHBIX PACUETHBIX PaloT.

B nporecce usydyenus kypca 60ibl10€ 3HaU€HUE NMPHOOPETAET CaMOPa3BUTHE U CaMOOOpa3oBaHHE
ydamuxcs. ITOMy CIIOCOOCTBYET YBEIMYEHNE B 00YUEHUHU JI0JIM CAMOCTOSTEIbHON pabOoThI yyaluxcs, B
TOM YHCIIE C CEThIO HHTEPHET, CIIPABOYHOM JTUTEPATYPON U APYTUMHU UCTOYHUKAMHU HHPOPMAITHH.

Mecmo Kypca 6 cucmeme yueonvix Oucuyunaun. Kypc uMeeT TECHYI CBsA3b C (PU3HKOM,
MaTEeMaTHKOW, HH()OPMATHUKOW, TCHUXOJOTHEH, OSKOJOTHEH, 3HAHUS PYCCKOTO s3bIKA MOMOIHSIIOTCS
XUMHYECKUMH Hay4yHbIMH TepMHHamu. OOoramaercsi TEpMHUHOJIOTHMS U CJIOBAapHBIA 3amac 1o
AHTJIUMCKOMY S3BIKY.

[Toctpoenne y4eOHOro mpolecca Ha OCHOBE KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHOTO TMOJIXOAa
CIOCOOCTBYET BCECTOPOHHEMY DAa3BUTHIO JMYHOCTH YYAIIUXCS M YCHEIIHOW €ro COIHUaJu3alii B
COBPEMEHHOM OOIIIECTRBE.

JlaHHbIif Kypc TOJHOCTBIO COOTBETCTBYET [ ocyaapCcTBEHHOMY OOpa30BATENBLHOMY CTaHIAPTY
cpemHero o0mero o0pa3oBaHus MO XUMHH.

el AN =
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Conep:kanue Kypca

Brenenmne (2 1)

[IpenMer u 3amauu Kypca, CTPYKTypa Kypca, 0030p nuTeparypbl. MecTo XMMHUYECKHX 3ajad B
HUCTOPHUM XUMUUYECKOU Hayku. CHCTeMa U CTPYKTYypa XUMHUYECKHX 3aJ1a4 B COBPEMEHHON XUMHH.

Tema 1. O0mme TpeGoBaHUA K PelIEHHI0 XUMHYeCKHX 3a1a4 (6 1)

@dusnuecKkue BEIWYMHBI B XMMHHU. 3HAa4eHHE W pa3Mep (U3HYECKOW BeIMUYMHBI. YuCIeHHOE
3HaueHue BeJWuyuHbl. EnuHuna ¢usznyeckoil BenuyuHbl. TOYHBIE M MOPUONMIKEHHBIC BEIHYUHBI.
[TorpemrHocTb. AGCONIIOTHAS U OTHOCHUTENbHAS TOrpemHocTy. [ToHsTHEe 0 3HAaYan X UpPax B UCXOAHBIX
JaHHBIX M pe3ylibTarax pacueroB. [IpakTuueckne peKOMEHIAIMU IO MPOBEACHUIO pPACUYETOB C
WCTOJIb30BAHUEM MPUOIMKECHHBIX BEJINYHH.

Mexnynapoanas cucrema enuuul] (CH). OcHOBHBIE M TPOU3BOJHBbIE (PU3UYECKHE BEIHYMHBI.
PasmepHocts Qusnueckux BenwuuH. be3pasmepHas ¢usmueckas BennunHa. OCHOBHBIE W YaCTHBIE
¢busnueckue BenuuuHbl. OcHoBHBIE enuHuLbl CU, ucnonb3yemble B xumuu. [lepeBon equHmuiI.

Knaccudukanus 3amad. Xumuyeckas ¥ MareMaTH4yecKas CTOPOHBI 3afadd. AJNTOpPUTMHUKA TpU
pelIeHny 3a1a4. AHanu3 XuMU4ecKkoi 3aaun. Pemienue pacueTHbIX 3a1au

Tema 2. Cioco0blI penieHus XUMHYECKUX 3a1a4 (8 u)

CrocoObl  pelieHHs Ka4eCTBEHHBIX 3ajady. AJNTOPUTMBI MPH COCTAaBICHUM U  PEIICHUU
KaueCTBEHHBIX XMMHUYECKUX 3a/1a4.

CrocoObl  peleHUs KOJNWYECTBEHHBIX 3ajad. AJITOPUTMHYECKHE TMOIXOJbl K PELICHUIO
KOJIMYECTBEHHBIX 3a/1au.

Teopernueckue W HSKCIEPUMEHTaJIbHbIE KOJIMYECTBEHHBbIC 3a/ady. KonuuecTBeHHbIE pacdeThl B
XUMHUYECKOHN IIPAKTHUKE.

OO61re noaxo/b! K BHIIOJTHEHUIO TECTOBBIX 3aJJaHHM 110 XUMUHU.

[IpoGnemHbIe 3a1a4u U TOAXO/ K UX PELICHHUIO.

Tema 3. KosinuecTBeHHbBIE 321248 M METOAbI MX perieHus (28 u)

Tunsl KOJIMYECTBEHHBIX 33a]a4 B XMMHU. 3aJauyd Ha pacueT MPOLEHTHOIO COAEpKAaHMs: aTOMOB
2JIEMEHTOB B BEILIECTBE, BEIIECTBA B BEILECTBE; BEIIECTBA B CMECH; PACTBOPEHHOI'O BEIIECTBA B PACTBOPE.

3amaun Ha BBIBOJA (OPMYIIBI COSIMHEHUS IO MPOLIEHTHOMY COJIEP:KaHUI0 aTOMOB 3JIEMEHTOB; IO
MIPOLIEHTHOMY COJICPYKaHUIO BEIIECTB; MO MPOIYyKTaM TOPEHUS WM HHPOPMAIUH O JIPYTUX XHMHUSCKUX
MIpEeBpalIeHHIX; MO0 MaccaM, o0beMaM BELIECTB B pEaKUUU. Y CTAaHOBIIEHUE MPOCTEHIIeH U HCTUHHOM
(GbopMyIbl CIOXKHBIX BenlecTB. [IpuMepbl HCIOJIB30BAHUS ANPUOPHON HHGPOPMAUU O JAUCKPETHOM
3HAYEHUU BEIWYMHBI BAJIEHTHOCTU JIEMEHTOB Ui yCTaHOBJIECHUS (HopMyIbl BemiecTBa. Dusnueckue u
XMMHUYECKHE CBOMCTBA pa3iMYHBIX KJIACCOB BELIECTB KaK HMCTOYHHMK amlpuOpHOM HHoOpManuu mnpu
pELIEHUH PACUETHBIX 3a1au.

3amaun Ha pactBOopbl. PactBopuMocTh. Pacuer koHueHTpauuu pactBopa. KoHueHnTpauuu
pactBopoB: ® (MaccoBas), C (momnsipHast), Cym (MonsuibHast), N (HopmanbHas), T (TUTp), UX B3aUMOCBSI3b.
[lepexon ot 0AHOTO crI0c00a BhIpaXEHHUS COCTaBa pacTBOpPa K JPyromy.

N3mMeHeHne KOHLIEHTpaluy pacTBOpa: pacTBOp + BOJAA, pacTBOp + pacTBOp, YIIapUBAHMS PacTBOpA,
pacTBoOp + KpUCTAJUIOTHIpAT, PacTBOP + JAOMOJHUTENBHOE KOJMUYECTBO BEIIECTBA, PacTBOp + BEIIECTBO,
pearupyrolee ¢ BOJOW UM C paCTBOPEHHBIM BEIIECTBOM.

Xumuueckasi crexuoMeTrpusa. KomudecTBEHHbIE COOTHOIICHHMS] B XHMHYECKUX PEAKIUAX.
Hcnonbs3oBanne cxeM B BBIYUCICHUSX JIJI1 MHOTOCTaUHHBIX MTPOLIECCOB.

3anayn Ha omnpejeseHue Macc, 00bEMOB, KOJMYECTBA BELIECTB [0 U3BECTHBIM MaccaM, o0bemam,
KOJIMYECTBAM BEILIECTBA.

3ana4un Ha «U30BITOK-HENOCTATOKY. [I[puMeHeHne «MeToja TabIuIbD P PEIIeHUH 3a/1a4.

3amaun Ha mpuMmecu. Bunbl mpumeceit: nHauGGEpeHTHBIE U T, YTO BIHUSIOT Ha MPOTEKAHUE
XMMHYECKOT0 IIpolecca.

3ajaud Ha TPOLEHT BBIXOAA NPOAYKTOB peakIuu. TeopeTHyecKuid M MPaKTUYECKHM BBIXOJ.
MHoroctyneH4aTsie MPOoIecCchl U CyMMapHBINA MPAKTUYECKUI BBIXO MPOAYKTa PEaKIIUH.

3agaun Ha cMecd. MaccoBasi U MOJIbHAsl JOJsl KOMIOHEHTa B cMecu. OTHOCUTEIbHAs aTOMHas
Macca CMECH HYKJIHJIOB.

3amayn Ha MPUMEHEHHE 3HAHUN 00 DIIEKTPOXUMHUYECKOM PsiIe METAIJIOB M AIEKTPOXUMHUUYECKUX
nporeccax.

3ajaun Ha pacyeT paBHOBECHUS B pacTBOpax.
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3ajaud Ha TUAPOIH3.

KomOuHMpOBaHHBIE M YCITIOKHEHHBIC 33/1a4W U TIOJIXO/IBI K UX PEIICHUIO.

Tema 4. KauecTBeHHBbIE 3a1a4H M MeTOAbI HX pemeHus (16 4)

Knaccudukanmss kadecTBEHHBIX 3aaad. KauecTBeHHbIE pEaKIMM Ha KATHOHBI W aHHWOHBI.
Teopernueckue U SKCIEPUMEHTAIIbHBIE KAU€CTBEHHBIC 3a/1a4H.

TunuyHble KaueCTBEHHBIC 3a7a4K. Pacro3HaBaHre BEIIECTBA IO COBOKYITHOCTH €ro (PU3UYECKUX U
XUMHYECKHX CBOMCTB; OINpEAeNICHUE CTPOCHHS BEIIECTBA IO €ro OpyTTO-(hOopMysie MU COBOKYITHOCTH
CBOMCTB.

Nnentudukanus HECKOJbKUX BEIIECTB C HCIOJIB30BAaHMEM 3HaHUM 00 HMX (U3UYECKUX U
XUMHYECKNX CBOMCTBAX.

Hanucanue ypaBHeHUU peakiui, WUIIOCTPUPYIOIIMX CXEM, B KOTOPBIX OTPaX€Hbl BCE WIIH
OTJCIILHBIC ATAIIbI.

MHorocTaguiHbIi CHHTE3 OPraHUYECKOro UM HEOPTaHMYECKOr0 BEUIECTBA.

CocraBneHrue ypaBHEHUW OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUA C HCIOJIb30BaHUEM
AJIEKTPOHHBIX CXEM.

Cocrasiienue (opMyJI TOMOJIOTOB U U30MEPOB OPTAaHUYECKOTO BEIIECTBA.

Pemenue 3ana4y Ha HaxoxaeHUE (POPMYIIBI BEIIECTBA

Tema 5. HectanaapTHble XumMudeckue 3agauu (8 u)

Oco0OeHHOCTH TMOCTAaHOBKM XHMHUecKux 3anad. CraHmaptHas ydeOHas XuMHUYecKas 3ajaya,
TpeOOBaHUS K €€ TIOCTAHOBKE U PEIICHHIO.

HecrannapTtHble kauecTBeHHbIE 3a7auu: (HOPMYITHPOBAHKE, AHAIN3, IOAXObI K PEUICHHIO.

HecranmapTHble KOJWYECTBEHHBIC 3a/1a4l, OCOOCHHOCTH WX COCTaBIICHUS M OOIIME MOJXOIbI K
pELICHHUIO.

OnumnuagHble 3a7a44 U CIIOCOOBI UX perieHus. Perenue omuMnuaanbIx 3a1ad.

Penienue koJMueCTBEHHBIX 3a/1a4 Pa3IMUHbIX TUIIOB.

Pemrenue HecTaHIAPTHBIX XUMUYECKUX 3a7a4.
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KajneHngapHo-TeMaTHu4ecKoe NJIaHHPOBaHUE

Ne | Jlama Kon-60
Cooeprcanue 3anamus
n/n | naan | ¢pakm uacoe
BBenenue 2yq
1- [Tpenmer u 3amaun Kypca, CTpyKTypa Kypca, 0030p JIUTepaTypbl. MecTO XUMUYECKUX 3a/1a4 B UCTOPUU XUMUYECKON 2
2 Hayku. CUCcTeMa U CTPYKTYpa XMMHUYECKUX 33/1a4 B COBPEMEHHONW XUMHHU
Tema 1. O01mme TpeOOBaHNS K PellIeHUI0 XUMHYECKHUX 32124 6u
3- dusnueckue BeIUUMHbI B XUMUU. 3HaYCHHUE U pazMep GU3NYecKoi BeTnunHbl. YNCICHHOE 3HAUeHUE BEJINYMHBI. 2
4 Enunanna ¢pusnueckoit BemmuuHbl. TOYHBIC M MPUOIMKEHHBIC BETHUUHBL. [lorpenrHocts. AGCOMIOTHAS 1
OTHOCHTEJNbHAs norpemHocTy. [TonaTue o 3Havamux nudpax B UCXOAHBIX JAHHBIX U pe3yJIbTaTaX pacyeToB.
[TpakTHueckre peKOMEHIalluu 110 IPOBEJCHUIO PACYETOB C MCIOIb30BAHUEM NPUOJINKEHHBIX BEIMUHH
5- Mexaynaponnas cuctema eauHul (CH). OcHOBHbIE U IPOM3BOIHbIE (PU3UUECKUE BETUUMHBL. Pa3mMepHOCTh 2
6 ¢usnueckux BennunH. bespazmepnas ¢pusndeckas BennunHa. OCHOBHBIE U YaCTHBIE (PH3UUECKUE BETUINHBIL.
Ocnosuble ennaunbl CH, ucnonb3yemsle B xumuu. [lepeBon eaqunung
7- Knaccudukarus 3agay. XumMudeckas 1 MaTeMaTHUECKasi CTOPOHBI 3a/1a4i. AJITOPUTMUKA TIPU PEIICHUH 3a/1a4. 2
8 AHanu3 XUMHAYECKOM 3aaun. Pelnenue pacueTHbIX 3a1a4
Tema 2. Cioco0bl penieHHs] XMMHYECKHMX 3a/1a4 8u
9- CriocoOb! pereHus! KaueCTBEHHBIX 3a/1a4. AJTOPUTMBI IPH COCTABICHUHU M PEILICHUH Ka4eCTBEHHBIX XMMUYECKHX 2
10 3a1a4
11- CriocoOb! perieHust KOJMYECTBEHHBIX 3a/1a4. AJTOPUTMUYECKHE MTOIXO0/IbI K PEIIEHUIO KOJMYECTBEHHBIX 3a/1a4. 2
12 TeopeTnueckre U 3KCIEpPUMEHTaIbHbIE KOJIMYECTBEHHbIE 331a4u. KomndyecTBEHHbIE pacyeThl B XUMHUYECKOM
IIPAKTHKE
13- O01ue moaXoabl K BEIIOIHEHHIO TECTOBBIX 3aJaHUN 110 XUMHAHU 2
14
15- [TpobnemHbIe 3a1a4u ¥ MOAXO0[] K UX PEIICHUIO 2
16
Tema 3. KosimyecTBeHHBIC 321241 M METOJbI HX pPelIeHHS 284
17- Tunsl KOTMYECTBEHHBIX 33/1a4 B XUMHUU. 33J]a4l HA pacyeT MPOLIEHTHOTO COACPKAHUs: aTOMOB 3JIEMEHTOB B 2
18 BELIECTBE, BEIECTBA B BEIIECTBE; BELIECTBA B CMECH; PACTBOPEHHOIO BELIECTBA B PACTBOPE
19- 3anauu Ha BbIBOJ ()OPMYJIBI COEAMHEHHUSI 110 MPOIIEHTHOMY COJIEP>KaHUIO aTOMOB 3JIEMEHTOB; 10 MPOLIEHTHOMY 2
20 COJICpKAHHUIO BEIIECTB; 110 MPOIYyKTaM FOPEHUs MM MHOOPMAIMH O IPYTUX XUMUYECKHX MPEBPALICHUSX; 10 MaccaM,
00beMaM BENIECTB B PEAKITUN
21- YcTaHoBieHUE MTPOCTEHIIeH U UICTUHHON (OPMYIIbI CJIOXKHBIX BemiecTB. Pu3nyeckre 1 XUMHUECKUE CBOICTBA 4
24 Pas3INYHBIX KJIACCOB BELIECTB KAK HCTOYHMK APUOPHON MH(OpMALUU IPU PEIIEHUH PAaCUETHBIX 33734




25- 3anauun Ha pacTBOphl. PacTBopuMocTh. Pacuer koHueHTpanuu pactBopa. KoHuentpanuu pactBopoB: o (Maccosast), C 2
26 (momsipHas), Cvm (MomstbHast), N (HopmanbHas), T (TUTp), UX B3auMOCBs3b. [lepexo oT 0 JHOTro crioco0a BhIpaKeHUS

cocTaBa pacTBopa K Apyromy. Mi3aMeHeHHe KOHIICHTPALUU pacTBOpA: pacTBOp + BOJa, pacTBOp + pacTBop,

yIapuBaHUs PacTBOPA, pacTBOP + KPUCTAIIIOIMIPAT, pACTBOP + JONOJHUTEIbHOE KOJIMUYECTBO BEILECTBA,

pacTBOp + BEIIECTBO, pearupyrouiee ¢ BOJAOH MU C PACTBOPEHHBIM BEIIECTBOM
21- Xumnueckas crexuomerpus. KonuuecTBeHHbIE COOTHOLIEHHS B XMMUYECKUX peakusx. Mcronp30BaHue CXeM B 2
28 BBIYUCIICHHSIX /111 MHOTOCTAIMIHBIX MPOLIECCOB. 3aJ]auu Ha ONPEIEIeHnEe MacC, 00bEMOB, KOJTMYECTBA BEILECTB IO

U3BECTHBIM MaccaM, 00beMaM, KOJIMYECTBaM BElIeCcTBa
29- 3anaun Ha «M30BITOK-HENOCTATOK». [IpMeHeHe «MeTo/1a Ta0JIUIBD IPH PEIICHUH 3324 2
30
31- 3anaun Ha mpuMecH. Buasl npumeceii: naanddepeHTHbIC U T€, YTO BIMAIOT HAa MPOTEKAHHE XMMUYECKOTO IpoLiecca 2
32
33- 3aauM Ha IPOLEHT BBIX0JIa MPOAYKTOB peakiuu. TeopeTuueckuil U NpakTUYeCKuil BbIxoa. MHOroctyneHuaTsie 2
34 IPOLIECChl U CYMMapHbIi NPAaKTUYECKUN BBIXOJ] MPOJYKTA PEAKLIUU
35- 3anauu Ha cMecd. MaccoBasi U MOJIbHAsI 10J11 KOMIIOHEHTa B cMecH. OTHOCUTEIbHAs aTOMHAsi Macca CMECH HyKJIUIOB 2
36
37- 3agaun Ha IPUMEHEHHE 3HAaHUH 00 3JIEKTPOXUMHUUECKOM PsiJie METAIOB U AJIEKTPOXUMUYECKUX MPOLeccax 2
38
39- 3aauy Ha pacueT paBHOBECHS B paCTBOPAX 2
40
41- 3ajauu Ha THUAPOIIN3 2
42
43- KomOuHMpoBaHHbIE U YCIO0)KHEHHBIE 33/1a4H U TIOAXO0/IbI K UX PELICHUIO 2
44

Tema 4. KauecTBeHHbIE 321241 M METO/ABI HX PeLICHHUS 16 4
45- Knaccugukarus kauecTBeHHBIX 3a1a4. KauecTBeHHBIE peaKIni Ha KaTHOHBI M aHHOHBL. TeopeTnueckue u 2
46 HKCIIEPUMEHTAJIbHbIE KAUYeCTBEHHBIE 33/1a4H
47- TunmyHpIe KaueCTBEHHBIC 3a7au. Pacrio3HaBaHWe BENIECTBA IO COBOKYITHOCTH €ro (PM3MYECKUX U XUMHUIECKUX 2
48 CBOWCTB; OIpe/ielIeHNe CTPOSHHMSI BEIIECTBA 110 ero OpyTTo-(popMylie 1 COBOKYITHOCTH CBOMCTB
49- W nenTudukaiys HECKOJIbKUX BEIIECTB C UCIOIb30BAHUEM 3HAHUN 00 X (PU3NUECKUX U XUMHUYECKUX CBOMCTBAX 2
50
51- Hanucanue ypaBHeHU peakimii, HIUTFOCTPUPYIOLINX CXEM, B KOTOPBIX OTPa)KE€HbI BCE UIIM OT/IEIbHBIE TAIIbI. 2
52 MHOrocTaguiHbIi CHHTE3 OPraHUYECKOr0 UM HEOPTAaHMYECKOTO BEIIECTBA
53- CocraBieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOIB30BAHNUEM JICKTPOHHBIX CXEM 2

54




Cocrasyenue (HopMys TOMOJIOTOB U U30MEPOB OPTaHHYECKOTO BEIIECTBA 2
56
S7- Pemenue 3a1ay Ha HaxoXAeHUE (DOPMYITBI BEIIECTBA 4
60

Tema S. HecrangapTHble XMMHYECKHE 321241 8y
61- Oco0eHHOCTH IMOCTAaHOBKHM XUMHUYECKHX 3a1a4. CTaHmapTHas ydeOHas XuMUYecKas 3a7a4da, TpeOOBaHUS K e 2
62 MIOCTAHOBKE U penieHnio. HectanjapTHhIC KaueCTBEHHBIC 3a/1a4r: (OPMYIUPOBAHUE, AHAIIU3, TIOJIXObI K PEIICHUIO
63- HecrangapTHbie KOJTUYECTBEHHBIE 33]1a4l, OCOOCHHOCTH WX COCTABJICHHS M OOIIHE MOIX0/IbI K PEIICHHUIO 2
64
65- OnuMmIuaHbIe 3a7a491 U CIIOCOOBI MX peIieHus. Perenue oJMMITMaIHbIX 3a/1a4 2
66
67- Pemienne komMuecTBEHHBIX 3aa4 Pa3IuYHbIX TUIIOB. PerieHne HecTaHAapTHBIX XUMUUECKHUX 3a/1a4 2
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




