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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. HeassMmu ocBoeHHMs AUCHUILIMHBI «OO0MIas ¥ HEOPTaHUYECKAsT XUMUS SIBIISCTCS
TEOpETUYECKasi W MPAKTUYECKasl MOATOTOBKA CTYACHTOB IO OCHOBHBIM ((pyHZaMEHTaTbHBIM)
paszenaM oOLIE M HEOPraHMYEeCKOW XUMHUHM C YYETOM COBPEMEHHBIX TEHACHLMH pa3BUTHUS
XHMHUYECKOW HAyKH, YTO OO0eCne4yrBaeT pelIeHWe BBIMYCKHUKOM 3amad  Oymymiei
po)eCCHOHAIBHON JeATENBHOCTH, (OopMHpOBaHHE (DYHIAMEHTAIBHBIX 3HAHWHK MO OOmeld u
HEOPraHWYECKOW XMMHUHU, YMCHU W HaBBIKOB SKCIIEPUMEHTAIBHON pabOTHI.

1.2. 3agauu ocBOeHUS TUCHUILITHHDI:

— TOTOBHOCTb CTYIACHTOB K MCIIOJb30BaHUIO IOJIYYCHHBIX IIPU U3YYCHUU NUCLUILUIMHBI
«O01mas 1 HeopraHuyecKasi XUMUs» 3HAHWN, YMEHUH, HABBIKOB M KOMIETEHIIUI MTPU U3yYCHUU
oOLIeHAYYHBIX U CHIEUAIbHBIX JUCLMIUINH, a TAKXKE IS pelIeHUs NPOPEeCCUOHANbHBIX 3a/1a4;

- cdopMupoBaTh yMEHHUS W HaBBIKM OSKCIEPUMEHTAIBHON pabOThl B XHUMHUYECKOMN
nabopaTtopuu, IPOBEACHHSI HAYYHOT'O UCCIIE0BAHUS, aHAJIN3a PE3yJIbTaTOB IKCIIEPUMEHTA,

- TOTOBHOCTbH CTYACHTOB K OPIaHHU3AaLMH CaMOCTOSITEIbHON NEATEIBHOCTH AJI PELICHUS
MIOCTaBJIEHHBIX 33a4 U padOThI C HAYYHO-TEXHUYECKOHN JIUTEPaTypOH;

- TOTOBHOCTH CTYJCHTOB K IOJIb30BaHHUIO HH(POPMAIIMOHHBIMU cUCTeMaMu (yueOHas,
Hay4yHas JIMTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCIUILJIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI' PAMMBI

2.1. YyeOHasi aucuumiimHa «O0mas M HeOpraHu4Yeckas XMMHA» BKJOYeHAa B
00s3aTeNbHBIN MepeueHb AMCLUUILUIMH 005S3aTelbHON YacTh 00pa3oBaTENIbHOM NMporpamMmbsl BHE
3aBUCHMOCTH OT €€ HampaBJIeHHOCTH (mpodwuss). Juciuuruimmmaa peannu3yercs B COOTBETCTBUM C
tpeboBanusimu ®I'OC, OI1 BO u VII, no AanHOMY HaIlpaBIeHHIO MOATOTOBKH.

JlucuuIuinHa OCHOBBIBAeTCS Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMHU CTYACHTAaMH IIpH
U3y4eHUH XUMHH, (PU3UKU U MAaTEeMaTHKHU B Kypce cpeAHel MKobl. J[1s yCBOSHUS TUCIUIIIMHEI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICIT XUMHUECKUX (hopMyn
U CHMBOJIOB, HHIEKCOB U KOIP(PUIMEHTOB B XMMHUYECKUX YPAaBHEHUSAX pEaKUUW; UMETh
IPEJICTaBICHUsT 00 OCHOBHBIX KJIacCaX HEOPraHMYECKHUX COEAMHEHHH; MOHMMATh pa3inyuue
MEXIYy XUMHUYECKUMH U (U3NYECKUMHU SBICHUSIMHM; HMETh MpEACTaBlieHue 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

HucuuruimHa «OOmmas ¥ HeopraHuveckas XUMUS SIBISETCS OCHOBOIIOJIAralomei s
U3yUYeHHs psijia OOIEHAYYHbIX M CHEeIMATbHbIX JAUCIHIUINH, CBA3aHHBIX ¢ Xumuen. [Ipumepamu
TaKUX JUCHMIUIMH SBISIOTCS: «AHAJIUTHYECKass XUMHUSA U (U3UKO-XUMHUYECKHE METO]IbI
aHaJIM3ay, IZI€ UCIOJIB3YIOTCS YMEHHMS U HABBIKM, IOJYyYEHHBIE CTYJEHTAaMH IPU HU3YYEHHUU
oOmieil XuMuM, pelIeHns pacueTHBIX 33/a4, YPaBHUBAHUS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii METOJOM TMoJlypeakuuii U cHOpMHpOBaHHBIE KOMIETEHIIMM B ONpPEAEICHUU
BO3MOXXHOCTH TIPOTEKaHMsI XUMHYECKMX TpoleccoB. B Kypce HEOpraHMYecKkoil XuMUu
3aKJIaJIbIBAIOTCS] OCHOBBI TOHMMAaHUS CYIIIHOCTH M BBISIBICHUS MPUYUH MPOTEKAHUS XUMHUECKUX
IIPOLIECCOB, YTO B JAAJBHEHIIEM HCIOJIB3YETCS MPU U3YYEHUN CICIUAIBHBIX JUCLMILINH, TAKHX
Kak «Pusnyeckas XxuMusy», «OOmas XUMHUECKass TEXHOJIOTUsy, «KommonaHas XuMus» U MpH
BBINOJIHEHUH BBITYCKHOW KBaTH(PHUKALIMOHHON pabOTHI.

3HaHMs1, TOJyYEHHBIE IIPU OCBOEHUH pazjiena AUCHUILINHBI «QiekTpoxumus. Kopposus n
3alIUTa METAJUIOBY», HEOOXOAUMBI TP U3YUYEHUH CIeNYIOIUX TuciuIuinH: «Koppo3us u 3amura
METAIIOBY, «MaTepruaaoBeIeHUE U 3aIUTa OT KOPPO3UN», «JIaKOKpacOYHBIE TOKPBITUS.



OCOOCHHOCTBIO JHCIMIUIMHBI SIBIISIETCS TPOBEACHUE JIa0OpaTOpHBIX paboT, dUTO
MO3BOJISIET MPUOOPECTH CTYJCHTaM YMEHHUsS paboTaTh ¢ XUMUYECKHUMH peareHTaMu, MOCyA0d U
npuOopaMu, OCYILECTBIATh XUMHUYECKUN HKCHEPUMEHT U IPOBOAUTH IEPBUYHBIE HAYYHBIE
uccinenoBanus. B maGopaTopHble pabOThl BBEACHBI JJIEMEHTHI, IOBBIMIAIOIINE HHTEPEC
CTYACHTOB K HUM M HMX IIO3HaBaTeNbHYIO aKTUBHOCTh. B pabore "OmpeneneHue TEMIOBOTO
s dexra peakuu" TEIIOEMKOCTh KAIOPHMETpa ONMPEAEIIeTCs] METOANYECKH Oosee TpaMoTHO,
YeM 5TO ONHMCAaHO BO BCEX JIA0OPATOPHBIX MPAKTUKyMax, a B padore "CKOpPOCTh XUMHYECKOH
peakiuu', MOMHMO KauyeCTBEHHBIX 3aBHCHMOCTEH CKOPOCTHM pPEaKUUH OT KOHIIEHTpPAIUU
peareHTOB ¥ TEMIIEPaTypbl, CTYAEHTBl pe3yibTaThl dSKCIEpPUMEHTa 00padaThIBAalOT
KOJIMYCCTBCHHO W BBIYUCIAIOT SHCPIUIO0 AKTUBALUU U KHUHETUYCCKHUH MOPAOK PCaKIUU. I[J'ISI
MOBBIINICHHUS II03HABATSIILHONM aKTHBHOCTH CTYACHTOB U HpI/IO6peTCHI/I$I HMU TICPBHUYHBIX
HAaBbIKOB HAYYHOI'O HMCCJICIOBAHUA, B OTH KIACCUYCCKUC J'Ia60paTOpHI>Ie pa6OTI)I BBCJICHBI
DJIEMEHTHl HAYYHOTO HCCIEIOBAHMSA, KAaK-TO: a) CAMOCTOSTENBHO IMOA00paTh pPEaKTHBBI IS
NPOBEJCHUS TOW WIM WHOW peakuuu; O) OOBSCHUTH IPOTEKAHHE OJHOW pEeakuuu U He
NpOTEeKaHWe IPYroil, Ha MEepBBIA B3MIIAA MONOOHOHM, peakuuy; B) MpeICcKa3aTh MPAaKTHYECKOE
3HAYEHHE TOM WJIM MHOW PeaKIMH, COTIPOBOKAAIOIICHCS HEOOBIYHBIM 3P HEKTOM, U T.JI.

Pabouas nmporpamma qucuuiuiniel «OO011as 1 HEOpraHMYecKass XMMUs» Ui HHBAINUJOB U
Jia1 ¢ OIrpaHUYCHHBIMUA BO3MOXKXHOCTAMUA 310POBbA p33p36aTI)IBaCTC$I HHAUBUAYAJIBHO C YYCTOM
OCOOCHHOCTEH IMCUXO(PHU3UIECKOTO PA3BUTHS, WHIUBUIYATBHBIX BO3MOXHOCTEH M COCTOSHUS
3/10pOBbs TAKUX O0yYarOIINXCS.

3. KOMIIETEHIIUA OBYYAIOUIET'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMS TUCIUAIIVIMHBI MO4YJIS)

[Tpoutecc wu3yuenus aucuuIIuHBl (Moayns) «OOmas W HeopraHudeckas XHUMHsD)
HaIpaBIieH Ha!

- (hopmupoBaHuE >EMEHTOB cienyronux kommneteHuil B coorserctBun ¢ OINOIT BO no
HaTPaBIICHUIO TOATOTOBKH (crienmanbHocTh) 18.03.01 « XumMudeckass TEXHOIOTHSY:

a) oomenpodeccuonansubix (OITK): OIIK-3;

6) nmpodeccuonanpHo-crenuanusupoBanHbix (IICK): TICK-1.

Taoauya 1- Dopmuposanue KomnemeHyuil OUCYUNIUHAMU
Haumenosanue
OUCHUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
Komnemenuyuro
coémecmHo

Oo6mas u
HEOpraHuvecKas v
XUMUSA

(b1.5.13)

Opranudeckast XUMus v v
(b1.b.14)

MarepuanaoBeicHUE U
3aIIUTa OT KOPPO3UU v
(b1.5.19)

Xumus 3JICMEHTOB
(1.B.OJI.1)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

.HaKOKpaCO‘-IHLIe
TOKPBITUA
(51.B.OJL.7)

TeopeTnueckas
3IEKTPOXUMHUS
(b1.B.O/1.8)

Koppo3us u 3amura
metawioB (b1.B.OJ1.9)

DNEKTPOXUMHUUECKHE
TEXHOJIOTUHN

(51.B.0J1.10)

AHanuTHueckas
Xumust 1 puzuko-
XMMHUUYECKHE METOIbI
aHanM3a
(b1.B.JIB.2.1)

AHamuTndeckas
xumus (b1.B.JIB.2.2)

KOJ'IJ'IOI/II[HaH XUMUA
(B1.B.JIB.3.1)

dusnueckass XUuMHUs
MIOBEPXHOCTHBIX
SIBJICHHAM

(B1.B.JIB.3.2)

IToxroroBska k
MIPOIeType 3aIUTHI ’
samuta BKP (B3./1.1)

IICK-1

®wusuka (b1.5.9)

Oo0maa u
HeoOpraHu4veckas
XHMHUA

(b1.5.13)

Opranudeckast XuMus
(b1.b.14)

dusznueckas XuMusg
(B1.B.15)

XHUMHS DIEMEHTOB

(51.B.OJL.1)

Teoperuueckas
3JIEKTPOXUMHUS
(b1.B.O/1.8)

DU3UKO-XUMUUYECKHUE
METOAbI UCCIICAOBAHUA
MCETaAJIJIOB U CIIJIaBOB
(B1B.OJL.11)

OpFaHquCKaﬂ XUMUS
Il (51.B.JB.1.1)

OCHOBBI OMOXHUMHUM
(b1.B.IB.1.2)




Haumenosanue
OUCUUNTIUH,
dopmupyrowux
KOoMnemeHnyuio
CO8MECHIHO

Cemecmpul, popmuposanus KomnemeHyuii OUCYUNTUHAMU

Amnanutryeckas
Xumust 1 puzuko-
XUMHUYECKHE METOIbI
aHajau3a
(b1.B.JIB.2.1)

AHanmutnueckas
xumus (b1.B.J1B.2.2)

KO.TIJIOI/I)IHaH XUMUA
(B1.B.JIB.3.1)

dusnueckass XuMus
MIOBEPXHOCTHBIX
SIBJIICHHAM

(B1.B.JIB.3.2)

Xumuaeckas
TEXHOJIOTUS
TIPUPOIHBIX
SHEPTOHOCHUTEIICH

(OTJL1)

HayuHo-
HCCIIeI0BATEIbCKAs
pabora (b2.11.2)

IlogroToBka K
MPOLEAYPE 3alUThI U
3amra BKP (B3./1.1)




IHNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHUS

Kon n OueHo4YHbIE CPeICTBA

HAaNMEHOBaHHe IInanupyemMsble pe3yJbTaThl 00yYeHHs N0 JUCHHUIINHE Texyiero IIpomexyTouHoit
KOMIIeTEeHIIUH KOHTPOJIs aTTecTaluu




Kon n OueHo4YHbIE CPeICTBA
HaNMEHOBaHHe IInanupyemMsble pe3yJbTaThl 00yYeHHs MO0 JUCHHUIINHE Texkyero IIpoMe:xxyTOYHOM
KOMIIETCHIIUN KOHTPOJA aTreCcTanumn

YMETh:
- BBITIOJTHSATH OCHOBHBIE XUMHYECKHE
oTIepanuy;
- OTIPEAENATh TEPMOJUHAMUUECKUE
XapaKTePUCTUKU XUMHYIECKHX
peakuuii 1 paBHOBECHBIE
KOHI[CHTPALlUH BEIIECTB;
- IPOTHO3UPOBATH BIINSHUE BIIAJETH:
PasIMIHBIX PaKTOPOB Ha - HaBBIKAMH ITPUMEHEHUsI 6a30BBIX

3HATD: paBHOBECHE B XUMHYECKUX N

. 3HAHUH IPH PEIICHUH XUMUYECKHX
OIIK-3. TOTORHOCTH | -~ OCHOBHBIE 3aKOHOMEPHOCTH peaKIux; J——
UCTIONB30BATE MIPOTEKaHUs (HPU3UKO-XUMUYECKHX |- OIPEAeNATh HallPaBICHHOCTD . HaBI),IKaMI/I P ——
MIPOLIECCOB M XapaKTEePUCTHKH Iporecca B 3aJaHHbIX HAYalIbHBIX o
3HaHMS O CTPOCHUU ) . pacCYUTaHHBIX 3HAYCHHUI
PaBHOBECHOTO COCTOSIHUS; YCIIOBHSX; N )
BEIIECTBA, IIPUPOJIE TEPMOMHAMHUYCCKUX (DYHKIMH 1 KoutponbHsie Bomnpocs! ans

XAMHUYCCKOM CBSI3H B
PA3JIMYIHBIX KJIaccax

- OCHOBBI XHUMHYIECKOMU
TEPMOJUHAMUKH,
- METOJbI OMMMCAHUS XUMHYECKHX

- IPOBOAUTH TEPMOAUHAMHUYECKUE
pacueThl, paCu€ThI 110
ONPEACICHNUIO CKOPOCTH PEAKIUH,

Ha X OCHOBC;
- IPOTHO3UPOBATH BO3MOXXHOCTH

BOIIPOCHI K OTYETAM
110 1a60pPaTOPHBIM

IMHUCBMCHHOI'O
JK3aMCHa

. . OCYIIECTBIICHHS U HAIPaBJICHAE
XAUMHYCCKUX PaBHOBECHH B pacTBOpax PaBHOBECHOU KOHILICHTPALUMU ym P paGOTaM (30 Guneros)
. MPOTEKAHMST XUMIIECKUX
COCTUHEHUH IS 9JIEKTPOJIUTOB; BEIECTBA, IEPECUET HPOLIECCOR: - 3amaHus K Bomnpocs! ans
[IOHUMAHMSI CBOMCTB | - THAPOJIHU3a CONeH; KOHLIEHTPALUH, KOHCTAHTHI ) HaBLIKaM,I/I HIpHMeHeHHS MUCHbMEHHBIM YCTHOTO
MAaTepHaNoB U - OCHOBBI XUMHYIECKON KHHETHKH; | THAPOIH3a, PACTBOPUMOCTH | momywenmbIx st Ha npaxTiKe KOHTPOJIBHBIM cobece0BaHus Ha
MeXaHH3Ma - OKHCIMTENLHO TPYAHOPACTBOPUMBIX COCMHCHIM, | | ) tise xuMudeckux spnenmii | PabOTaM mo 3K3aMeHe: OUIIeThI
BOCCTAQHOBHTEIIbHBIE PEAKIIIH; - COCTaBJISITh U yPaBHHUBATD
XUMHUYECKHUX . Y PELICHUN PACYETHBIX U paszenam (30 6uneros)
- CTPOEHHE U CBOICTBA OKHCITUTENBHO- .
IIPOIIECCOB, . . 9KCIIePUMEHTAIBHBIX 33/1a4;
KOMIUIEKCHBIX COEIMHEHMIA; BOCCTAQHOBHTEJIbHBIE PEAKIIUH; . .
HPOTEKAOMUX B - POJIb ¥ 3HAYEHUE METOJIOB XUMUH | - OAOMPATh HEOOXOMHUMbIE METOLHKOH pactera HpOCTEHIIIX
OKpYXaroleM MHPE | g ofnacTii XUMHYECKUX KOMITOHEHTBI M YCIJIOBHUS ISt (dusHKO-XUMITIECKHX 1P OLIECCOB €
TEXHOJIOTHI MIPOBE/ICHUS PA3IHYHBIX THIIOB TIPUMCHCHHEM CIpABOTHOM
AN — JINTEPATYPBI TIPH PEILICHHN
TEPMOMHAMIHECKHE podecCHOHATLHBIX 33184
XapaKTEePUCTHKN XUMHUIECKHIX
peaxuuii;
- IPUMEHSTD TIOJTyYEHHBIE 3HAHHS
¥l HABBIKH JUISL PEIIEHUS
MPAKTHYECKUX 3a]1a4 [0 BCEM
OCHOBHBIM T€MaM Kypca o01ei n
HEOPTaHHIECKOM XUMUK
MCK-1. 3HATH: VMETE BJIAJIETh: KonTpoabHsle Bompocsr st
CrocobHOCTB - pPOJIb X 3HAYCHHE METOJ0B XUMUH ) - METOJaMHU UCCIIEOBaHUA BOIIPOCHI K OTYETAM IMMCbMEHHOT'O
- TI0JIB30BATHCS CIIPABOYHBIMH -
TUTAHUPOBATH U B 00IaCTH XUMUYECKHX AHHBIM (bU3MKO-XUMHYECKUX CBOMCTB 10 1a00paTOPHBIM JK3aMeHa
MIPOBOANTD TEXHOJIOT U BEIIECTBA paboram (30 bunieroB)




Kon n
HAaNMEHOBAaHHE
KOMIIETeHIINH

IInanupyemMsble pe3yJbTaThl 00yYeHHs MO0 JUCHHUIINHE

OueHo4YHbIE CPeICTBA

Texkyero
KOHTpPOJIs

IIpoMe:xxyTOYHOM
aTTecTaluu

(uzngeckue u
XMMHYECKHE
9KCTIEPUMEHTHI,
MIPOBOANTH
00paboTKy
TMOJTYYCHHBIX
pE3yIbTaToB U
OLICHUBATb
MIOTPELIHOCTH
HU3MEpPEHU U
pacyeros,
MIPUMEHSATH METO/IBI
MaTeMaTHIECKOTO
aHaIM3a U
MOJIETTMPOBaHNS,
TEOPETUUECKOTO U
IKCTIEPUMEHTAIBHOTO

- 3amaHus K
IIMCHMEHHBIM
KOHTPOJIEHBIM
paboram no
paszaenam

Bomnpocs! ans
YCTHOTO
cobecenoBaHus Ha
JK3aMEHE: OMIIETEI
(30 6uneroB)

HUCCIICAOBAHUs

10



4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 PacnipenesieHue TPYA0EMKOCTH JUCIUILIMHBI 110 BUIaM PadoT Mo ceMecTpam
OO0mast Tpyno&MKOCTh TUCIUIUIMHBI COCTaBlsieT 8 3adeTHBIX eawHuil, 288 dacos,
pacripe/ielieHie 4acoB 110 BUAaM padOT CeMecTpaM IpeACTaBICHO B TabIuIe 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM O ceMecmpam

TpyroéMkocTh B yac

. B T.4. 110
Bua yueOHo# padoThI Bcero
ceMecTpam
4acoB
1 cem

C UCIIOJIB30BAHHUEM J3JICMCHTOB

(I)OpMaT HU3YyYCHUA TUCHUIIINHBI
QJICKTPOHHOI'O O6y‘~IeHI/I${

OO0mast Tpy10éMKOCTb IUCIUILIMHBI 10 Y4€OHOMY IUIaHY 252 252
1. KonTtakTHas padora: 109 109
1.1. AyauTtopHasi paGoTa, B TOM YHUCJI€: 102 102
3aHTHS JeKIMOHHOTO THMa (JI) 34 34

3aHATUS ceMuHapckoro tuna (I13-cemunapsl, mpakTUyecKkue
3aHATHUS U D)

naboparopusie pabotsl (JIP) 68 68
1.2. BHeayauTopHasi, B TOM 4HCJe 7 7
kypcoBas padota (nmpoekt) (KP/KII) (koHcynbTanus, 3ammura)

TEKYIIHI KOHTPOJIb, KOHCYJIBTAIIUH 110 TUCIUIIIIMHE 5 5
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpoJe (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 89 89

pedepat/acce (MOArOTOBKA)

pacuérHo-rpapuyeckas padora (PI'P) (moaroroska)

KOHTpOJIbHast paboTa + +

kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOSITEIbHOE N3YyUCHHE Pa3/IeNIOB, CAMOIIOATOTOBKA (TIPOpPadoTKa 1
MTOBTOPEHHE JICKIITHOHHOTO MaTepraia U Marepralia y4eOHUKOB 1 YIeOHBIX 89 89
MTOCOOMA, TOJITOTOBKA K JIAOOPATOPHBIM U MPAKTUIECKUM 3aHITHSM,
KOJUIOKBHUYM H T.J.)

IToaroroBka K 9k3aMeHy (KOHTPOJIb) 54 54
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4.2. Coaep:kanue TUCUMILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taoénuya 4 -Codepirrcanue oucyuniunsl, CmpyKmypupoeanHoe no memam

Bunel yueonoi padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIHpYyeMBbIe) TR z 2 HaumenoBanue Peanuzanus HaumenoBanue
pe3yJIbTaThl 3 3 =E HCIOJIb3YeMBbIX B paMKax 5 pa3paboTaHHOrO
OCBOEHMS: T D) E ¢| £ g E E ?1 Bux CPC aKTUBHBIX U IIpakTuyeckoi DJIEKTPOHHOT 0
koa YK; OIIK; IIK /. & : § : E 50 MHTEPAKTHBHBIX IOATOTOBKH Kypca
M MHAUKATOPBI E §- g =E| 3 g @ 06pa3OBaTeJ1ul{;1x (Tpya0eMKoCTh B | (TPYI0€MKOCTDH B
JOCTH/KEHUST £ 18s = = § < TEeXHOJIOr Uil yacax) yacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
1 CEMECTP
Pa3nen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMHUHN
JIEKIUSI-00BSICHEHNE C
Tema 1.1 Beeaenue. OcHOBHBIE 3aKOHBI froaroTonrka K_HeKHMM JaCTHIHBIM
XUMHH 2 2 152) (cr. 5-30); 2.1 (cr.8- NpUBJIEYEHHEM (POPMBI
IICKycchH, Oecenbl
JlaGopaTopuas padora Ne 1.1
OnpeneneHre SKBUBAJICHTHOW MacChI 4 3 E? )immm?_;ﬂp
OTIK-3: MeTajia A etp.
[ICK-1 JlabopatopHasi padora Ne 1.2 HOIoTonKa 1 JIP
Ornpenenenne SKBUBAIIEHTHOW MaCChI 4 3 [3.1] ctp. 35-38
KapOOHaTa KaJbIIHsI
o(opMIIEHHE OTYETOB
I10 pe3yJibTaTaM
JlabopaTtopHas padora Ne 1.3 Cnaua 4 5 1a6opaTOpHBIX paboT Komoksiym
otyetoB. KontpomnsHas pabora [3.1] crp.33-38,
noaroroska k KP [3.1]
ctp.3-33
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Bunel yueonoi padoTsl

Ilnanupyemble Konraxrnas
(KOHTpoOJIHpYyeMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yabTaThI = E o HCIIOJIb3YeMBbIX B paMKax pa3pab6oTanHoro
OCBOEHHSI: HaHMeHOBARNE Pa3XesI0B. Te D) ":f o | = g 5 &8 I AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
HMEHOBAHHU JI0B, TEM ] = 2
ko1 YK; OIK; MK PAYICI0B, 5 | & F § 5| g E‘ ) HA HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
- 15 & -
M MHAUKATOPBI = = E E E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= =% =) .12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Boinonnenue
CamocrosiTeJbHas paﬁoTa mno nomamrHux KP
ocBoennio 1 paznena: 4 [3.1] ctp. 24-33 (10
AOMAIIHAS KOHTPOJIbHas padora BBIOOPY
TIPeTo1aBaTes)
Hroro mo 1 paznery 2 12 17
Pazgen 2 Xummyeckast TepMOJMHAMHUKA
Tema 2.1 OCHOBHBIC ITOJIOKEHHUS, JNeKLHsi-00bIACHEHNE ¢
v IOJArOTOBKA K JICKIIUAM
SIEMEHTHI XMMHYECKOH TEPMOIMHAMUKI A 1 “1aCTHHBIM
2 2 1.2 (ct. 5-30); 2.1 (eT.8- | npuBneuennem popmbl
U TeTUIOBBIE 3(P(PEKTH XUMHIESCKIX
. 15) JUCKYCCUH, Oecebl
peaxmmit
JlaGopaTopHas paGora Ne 2.1
0 4 4 moaroToBka k JIP
MpeeleHre TETUIOTHl PACTBOPEHHUS U
OTK-1: pel pacTBOp [3.2] crp. 40-42
TCILIOTHI THAPATAIlUN
WOIIK-1.1 fiparal
HNOIIK-1.2 Tema 2.2 Outponus. CBs3b
HOIIK-1.3 TEPMOAUHAMUYECKUX [1apaMETPOB C
OIIK-2: MOArOTOBKA K JIEKIUAM MonenupoBaHue
: HanpaBJIeHHE U pabounMu
NOTIK-2.4 2 4 3 1.2 (ct. 5-30); 2.1 TPOM3BOCTBECHHBIX
: TeEMIIEpATypaMu XUMHUYCCKUX ITPOLECCOB (CT 8-15) MPOLECCOB 1 cmyauuﬁ
1 (Ga30BbIX mepexo/10B. Pemenne 3agayd
o pasfeny 2
JlaGopaTopHas paGora Ne 2.2 4 43 noArotoska k JIP
OnpeneneHre TEIUIOTHl HERTPaTU3auu [3.2] ctp. 43-44
O(POPMIICHHUE OTYECTOB
JladopaTopHasi padota Ne 2.3 Cnaua bop
4 4 0 pe3yJIbTaTaM
otuetoB. KontponbHas pabora
nabopaTopHBIX paboT
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) 6 ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
abora =
pe3yabTaThl P E E HCIIOJBb3YEMBbIX B pPaMKax paspaﬁoTannoro
o9 .
OCBOCHMSL: 7 > ":f ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
aNMEHOBaHHE Pa31ea0B, TEM ] =] S| = -
xox YK; OIK; K pasa > ¥ | & & § 5| g E‘ a Bun CPC HHTEPAKTHBHBIX HOJrOTOBKH Kypca
- =) - o
M MHAUKATOPBI = = E E S5 = 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5| EE|l 2o L 12 13 14
IOCTHKEHHUS % S § § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeH M = l% = é‘ 5| © =
[3.2] crp.40-44,
noxaroroska k KP [3.3]
ctp.3-9
Boinonnenue
CamocrosiTesibHasi padoTa no nomamHux KP
OCBOEHHIO 2 pa3ziesia: 2 [3.3] crp. 3-9 (0
JAOMAIIHAS KOHTPOJIbHAasi padoTa BLIOODY
TIPEero1aBaTeis)
Hroro no 2 pasnery 4 16 18
Pa3ngen 3 KuneTrka XUMHYIECKHIX TIPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
v o IIOArOTOBKA K JICKIIUAM
XUMHUUYECKON KUHETUKHU. 3aKOH JIEHCTBUS
2 1 1.2 (cT. 5-30); 2.1 (cT.8-
Macc ¥ SHEPTHUs aKTUBAIlUU Tpoliecca. 15)
CTaguitHOCTh U MOPSIOK PEAKITIU
Tema 3.2 CKkopoCTb XUMHUYECKUX
OIIK-1: . HOATOTOBKA K JICKIHSIM MogenupoBanue
peakuuii. XUMHYECKOE PaBHOBECHE.
MOIIK-1.1 B 2 1 1.2 (ct. 5-30); 2.1 (c1.8- HPOU3BOICTBEHHBIX
JIUSTHUE TeMIIepaTyphl Ha CK Tb N
HOIIK-1.2 ev cpatyp CKopoc 15) MPOLIECCOB M CHTYAIHii
MOMK-1.3 XUMHUYECKON peaKIuu
OIIK-2: JlaGopaTopHas paGora Ne 3.1
HOIIK-2.4 CKOpOCTh XMMHUYECKHUX PEaKIIHH.
X B 4 2 rnojaroroska k JIP
MMUYECKOe paBHOBecHe. BiusiHue
p 5 [3.4] ctp. 3-17, 33-37
TEMITEPaTyphbl Ha CKOPOCTh XUMHUYECKOM
peakuuu
IIOAT0OTOBKA K JICKIITUAM
Tema 3.3 KatamuTrueckue peaxiuy.
! pe 2 2| 1.2 (cr. 5-30); 2.1 (cr.8-
T'oMOreHHbI 1 reTepOoreHHbId KaTaau3 15)
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Bunel yueonoi padoTsl

Tlxanupyembie KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThI =E HCIIOJIb3YeMBbIX B paMKax pa3pab6oTanHoro
OCBOCHUS: o ":f ol 2| 5 EF AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
xon VK OIIK; [K HanmeHoBaHue pa3aesioB, TeM 3 2 g § gi E E> Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI E: E é z E § & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHo.Hornl?Il2 Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JladoparTopHasi padora Ne 3.2 Pemenue noarotoska Kk KP
3a1a4 no Teme 3. Caaya OTYETOB 8 3 [3.4] crp. 3-17, [3.3]
KoHnTtponbHas pabota crp. 10-31
Brimonsenue
CamocrosiTesibHasi pabora no nomarnanx KP
OCBOEHHIO 3 pa3jeJia: 3 [3.4] ctp. 23-33 (10
AOMALIHAS KOHTPOJbHAas padoTa BBIOOPY
TIpenoaBaTes)
HToro no 3 pazneny 6 12 12
Pa3znes 4 PacTBOpHI 3JIEKTPOINTOB
Tema 4.1 [lucriepcHBIE CHCTEMBI. MOATOTOBKA K JIEKIHAM
PacTBOpBI HERNEKTPOIUTOB. 3aKOHBI ) 9 1.2 (ct. 5-30); 2.1 (c1.8-
Paynst. OcMOC M OCMOTHYECKOE 15)
JIaBJICHHE
OIK-1: JladopaTopnasi pa6ora Ne 4.1 CriocoOb1
NOTMK-1.1 BBIPa)KEHUs KOHLCHTPALU. 4 3 noaroroska k JIP
UOIIK-1.2 IIpuroToBiieHue pacTBopa 3aJlaHHOM [3.1] ctp. 46-53
HNOIIK-1.3 KoHIeHTpanuu. JJaboparopras paboTa
OIIK-2: Tema 4.2 PacTBOpBI 2JIEKTPOIUTOB. MOATOTOBKA K JICKI[USM
NOIIK-2.4 OcCHOBHBIE XapaKTEPUCTUKH 2 2 1.2 (cr. 5-30); 2.1 (ct.8-
SIIEKTPONIUTOB. Peakuus cpeabl 15)
JlaGopaTopHas paGora Ne 4.2
JlaGoparopras paboTa paBHOBECHS B ’ 3 noarortoska k JIP
pacTBopax 3JeKTpoauToB. Pemenne [3.5] crp. 26-32
3amaq
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJIHpYyeMBbIe) e z a HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl E E o HCIIOJBb3YEMBbIX B pPaMKax paspaﬁoTannoro
OCBOCHMSL: > ":f ol 2 ol 5 2 g AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
xon VK OIIK; [K HanmeHoBaHue pa3aesioB, TeM 3 2 g § ?i E E= Gﬁ Bua CPC MHTEPAKTHBHBIX TR Kypea
H HHIHKATOPBI E: E é 2 E § & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = TeXHOJIOFI/IﬁlZ Jacax) 13 qacax)14
KOMIIeTeH M = l% = é‘ 3O &
Tema 4.3 ['ereporenHoe paBHOBecUE B
pacTBOpax dIEKTPOJIUTOB. TTOATOTOBKA K JCILIAM
2 2 1.2 (ct. 5-30); 2.1 (c1.8-
PactBOpUMOCTB U IIPOU3BENCHUE 15)
PacTBOPUMOCTH.
IIOArOTOBKA K JICKIIUAM
Tema 4.4 ['unponus coneit 2 2 1.2 (cr. 5-30); 2.1 (cr.8-
15)
IIOArOTOBKA K JICKIIUAM
Tema 4.5 OKuCIHTEIBHO- » ) 1.22[(“ 5-30); 2.1LECT.8-
BOCCTAaHOBUTEIILHBIC PEAKIHH 15)
JladopaTopHas padora Ne 4.3
Jlaboparopnas paboTta «OKHCIUTENBHO- » ) noarotoska k JIP
BOCCTAHOBUTEIBHBIE PEAKLIUN. [3.6] cTp. 3-35
Pemenue 3agau
JlabopaTopHasi pabora Ne 4.4 Perienue
3a1a4d no teMme 4. Caada oT4eTOB 6 2 I[I; ?FOTOBK;_;( 4KP Kotoksuym
KonrpospHas pabora fep.
BBIIIOJIHCHUC
CamocTosiTesibHasi padoTa mo nomarranx KP
ocBOeHMIO 4 pa3nea: 2 [3.7] cTp. 2-14 (0
JAOMAIIHAS KOHTPOJIbHAs padoTa BLIOODY
NPEero1aBaTeis)
Hroro no 4 pa3neny 10 14 22
OIIK-1: Pazgen 5 Onexrpoxumus. Kopposwust u 3ammTa MeTamioB
HOIIK-1.1 HOArOTOBKA K JIEKIMAM Mogenuposanue
NOIIK-1.2 Tema 5.1 Xumiieckue ucTouHuKn T0Ka 2 2 1.2ﬂ(CT. 5-30); Z.ILECT.8- Hponi[Bo;LETBeHHLIX
WOIK-1.3 (rampBaHUYECKHUE DJIEMEHTHI, 15) NpoIIeccos | cHTyamml
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Ilnanupyemble
(KOHTpoOJINpYeMBbIe)
pe3yabTaThl
OCBOCHUS:
koa YK; OIIK; IIK
M HHIHKATOPBI
JOCTHUKEHUSI
KOMIIeTeHIM I

OIIK-2:
HOIIK-2.4

Bunel yueonoi padoTsl

KonrakTHas
6 ® m HaunmeHnoBanue Peanuzanus HaunmenoBanue
abora
P g HCIIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
4= 9 .
o ":f ol 2| 5 EF AKTUBHBIX U IpakTuyeckoi DJIeKTPOHHOT0
HanmeHoBaHue pa3aesioB, TeM ] E R £ S| = 2 < Buxg CPC
5 25|87 850 HHTEPAKTHBHBIX TOATOTOBKH Kypca
- =) - o
= = E S5 = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
5 |2aS5|EE|l S8 12 13 14
£ (8¢ £E = TEXHOJIOT Hi gyacax) gyacax)
= < o &S| O &
= = °
AKKyMYJISITOPBI, TOTUTUBHBIC 3JICMCHTHI)
U IpUHIUIE! uX pabotsl. DJIC u
ANIEKTPUYCCKAs EMKOCTh XUMHUYECKUX
HCTOYHHKOB TOKa
Tema 5.2 DnexTpoHbII MOTEHIHAT.
Bonopoanslii 3nekTpod. YpaBHEHHE TOATOTOBKA I JICKIHAM
p TPoR. 7P 2 2| 1.2 (cr. 5-30); 2.1 (cr.8-
Hepncra. Pan nanpsoxeHuit MeTamios. 15)
Pa3HOBUIHOCTE 3JEKTPOIOB
JlaGopaTopHuas pa6ora Ne 5.1
«[ampBaHMYECKUE PITEMEHTHIY,
5 6 4 moaroToBka k JIP
KIJICKTPOJIN3 C paCTBOPUMBIMHU U
™ pacTsop [3.8] cTp. 36-48
HEpacTBOPUMBIMH aHOlaMu». PelieHue
3a1a4
Tema 5.3 DneKkTpoau3 paciaaBoB U HOJrOTOBKA K JIEKIUSAM
BOJHBEIX PACTBOPOB C paCTBOPUMBIMU U 2 2 1.2 (ct. 5-30); 2.1 (ct1.8-
MHEPTHBIMH 3JIEKTPOIAMH 15)
Tema 5.4 3axons! Dapagest.
Hanpspxenne paznoxenus. Beixon mo TOATOTOBKA K€ JICIUIAM
' 2 2 1.2 (ct. 5-30); 2.1 (cT.8-
TOKy. IlepeHanpsixeHue 31eKTPOAHbBIX 15)
MPOIIECCOB
IMOATOTOBKA K JICKIITUAM
Tema 5.5 OcHOBHbBIE BUABI KOPPO3UHU.
ppo3! 1 2 | 1.2 (cr. 5-30); 2.1 (cr.8-
Turbl KOPPO3UOHHBIX PA3PyIICHUN 15)
Tema 5.6 Xumuueckuii u MOTOTOBKA K JIEKIIHAM MoenupoBanue
3NIEKTPOXUMHUYECKUNA MEXaHU3MBbI 3 2 1.2 (ct. 5-30); 2.1 (c1.8- MPOU3BOJCTBCHHBIX
KOppo3uH MeTamwioB. Kopposus ¢ 15) TIPOLECCOB 1 CHTyalH
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Bunel yueonoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIHpYyeMBbIe) e ® a HanmenoBanue Peanmnsanusi HaumeHnoBanue
]
pe3yJbTaThl = E o HCIIOJIb3YeMBbIX B paMKax pa3paboTaHHOrO
OCBOCHUS: H o ":f o | = g 5 &8 AKTUBHBLIX U IIpakTHyeckoi DJIEKTPOHHOI 0
anMeHOBaHHe Pa3iesioB, TeM s s = 2
ko1 YK; OIK; MK PAYICI0B, 5 | & F § 5| g E‘ ) Bun CPC HHTEPAKTHBHBIX HO/ATOTOBKH Kypca
-~ o ; -~
M MHAUKATOPBI = =l 2 E § = 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= = = o 12 1
JIOCTHKeHUS 218 § = = § S = TEXHOJIOT Ui Jacax) 3 qacax)14
KOMIIeTeHIU i = l% =7 é‘ 8| O =
BOJOPOJHON U KUCIOPOJHOU
nenonspusanueid. Metoas! 3alIUThI
METaJIJIOB OT KOPPO3HUH
JladopaTopnasi pabora Ne 5.2 Pemenue
noaroroska k KP
3a1a4 no Teme 5. Caaya oT4eTOB 8 2
[3.8] cp. 3-36
KonTtponsHas pabora
Brinonnenue
CamocTosiTesibHasi padoTa no noMamHux KP
0CBOEHMIO 5 pa3iena: 2 [3.8] cTp.3-36 (0
AOMAIIHAS KOHTPOJIbHas padoTa BBIOOPY
TIPeTo1aBaTeis)
HToro no 5 pazneay 12 14 20
HUTOI'O 3A CEMECTP 34 | 68 89
HUTOI'O no aucuunjnHe 34 | 68 89
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAINMUA 11O U'TOI'AM OCBOEHUA JTUCHUIIJINHBI.

Texymumii KOHTPOJIb OCYIIECTBIIETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPAaKTUYECKUX 3a/1a4, KOHTPOJIbHbIE PaOOThI.

5.1. TunoBble KOHTPOJIbHBIC 3a/laHUdA HJIU HHbIC MaTepHalbl, HQOGXOHI/IMBIe AJIs1
OICHKH 3HaHHi7[, yMe}lHﬁ U HABBIKOB U (]/IJ'I]/I) OnbITa JCATCJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K MPaKTHYCCKUM M J1abopaTopHbiM 3aHsTusM [3.1 — 3.8], npencrasieHHbix B 1. 6.3.

5.2. Onucanue nmokasarejei u KPUTEPUEB KOHTPOJIA YCIIEBAEMOCTH, OITUCAHUE HIKAJ
OIlCHUBaHUA

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIMH 110 JUCLMIIIMHE
JUI TEKYILEro KOHTpOJs B ceMecTpe (mepBas M BTOpas KOHTPOJbHAs HENEINs) NpUMEHseTcs
0a/UIbHO-PEHTUHIOBAS/TPAAUIIMOHHAA CHUCTEMa KOHTPOJSI U OLEHKH  YCIEBAaEMOCTHU
CTYZEHTOB.

Tabnuya 5 — bannvno-penimunzosasa cucmema OyeHUBAHUA

HIkana
JK3aMeH
OIleHUBAHUS
41-50 OtanyHo
31-40 Xoporo
21-30 VY 10BETBOPUTETHEHO
0-20 HeynosnersopurensHo

[Ipy mpomMexyTOYHOM KOHTpOJ€ (9K3aMEH) YCIEeBAaeMOCTh CTYJIEHTOB OLIEHUBAETCS IO

‘leTBIpeX6aJ'IJ'IbH0ﬁ CUCTEME.

«HCYHOOBJICTBOPUTCIILHO).

«OTIHUYHO», «XOpo1mo»,

«YHAOBJICTBOPUTCIIBHO,
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Tabauya 6 —Kpumepuu oyenusanus pe3yiomama o0yueHus no OUCYUNIUHE U WKANA OUCHUBAHUS

Koan
HAaNMEHOBAHHE
KOMIIEeTeHIINH

Kputepun ouennBanus pe3yjabTaToB 00y4eHUsI

Onenka
«HEY/AOBJICTBOPUTEJbHO»
/ «He 3a4TeHO»
0-59%

OT max pPEeUTUHTOBOU
OILICHKHM KOHTPOJIS

OreHka
«YIOBJIETBOPUTEJIBHOY /
«3a4YTCHO»

60-74%

OT max PEUTHUHIOBOW OLIEHKH
KOHTPOJIS

Onenka
«xopooy /
«3a4TEHO»
75-89%

OT max peUTUHTOBOI
OIICHKH KOHTPOJIS

Onenka
«OTJIUYHO» /
«3a4TEHO»
90-100%

OT Max pPEUTUHTOBOM
OLICHKH KOHTPOJIS
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Koa n
HANMMEHOBAaHHEe
KOMIIeTeHI{HH

Kputepun onennBanus pe3yibTaToB 00y4eHUs!

Ornenka
«HEY/I0BJIETBOPUTEILHO»
/ «HE 3aU4TEHO»
0-59%

OT Max PeUTUHTOBOM
OIIEHKH KOHTPOJIS

Orenxka
«Y/IOBJIETBOPHUTEJILHOY /
«3a4YTCHO»

60-74%

OT Mmax PEeUTUHIOBOM OLEHKHU
KOHTPOJIS

Ornenka
«xopomo» /
«3a4TEHO»
75-89%

OT Max peUTUHTOBOU
OILIGHKU KOHTPOJIS

Or1eHKa
«OTJIHYHOY /
«3a4TCHO»
90-100%

OT max peUTUHTOBOM
OIICHKU KOHTPOJIS

OIIK-3. 'oTOBHOCTH
HCIIOJb30BaTh
3HaHUSI O CTPOEHUH
BELLECTBA, PUPOLE
XHMHYECKOH CBS3U B
Pa3IMYHBIX Kjaccax
XHUMHYECKHUX
COCIUHECHUM 11
MOHUMAaHHMS CBONCTB
MaTepuasoB 1
MeXaHHu3Ma
XUMHUYECKHUX
MPOIIECCOB,
MIPOTEKAOIINX B
OKpY>KarolIeM MUpe

He Bnaneer ocHoBamu Teopuu QyHIaMEHTAIBHBIX
3aKOHOB XHUMHUH B 00JIaCTH 3aKOHOMEPHOCTEH
NpoTeKaHUs HU3MKO-XMMHUYECKUX IIPOLECCOB; HE
C10co6EH BBIMOJIHATH OCHOBHBIE XUMHUYECKUE
OIePALMH; OLPEIEIAT TEPMOJUHAMUYECKHE
XapaKTEePHCTHKH XHMHUECKHX PEaKIHil 1
PaBHOBECHbIE KOHLIEHTPALIUH BEILECTB;

HE MOXKET IPOrHO3UPOBATD BIUSHUE Pa3IHUHBIX
(akTopoB Ha paBHOBECHE B XUMHUUYECKHX PEAKIHAX;
HE MOXKET OIPEENATh HAlIPAaBICHHOCTB TIpoLiecca B
3aJIaHHBIX HayaJIbHbIX YCIIOBUSX; HE BIaeeT
HaBBIKAMH IIPUMEHEHHS 6A30BBIX 3HAHMIT IpU
peLICHHH XUMHUYECKHX 3a/1a4
He 3naeT ocHOBBI XUMHYECKOH TEPMOJHHAMUKY;
METO/Ibl ONHCAHUSI XHMHYECKHX PABHOBECHIT B
PacTBOPaX HIEKTPOIUTOB; THAPOJIN3A CONEH; OCHOBBI
XUMHUYECKON KHHETHKH; OKHUCIIUTENBHO-
BOCCTaHOBHUTEIIBHBIC PEAKIIMHN; CTPOCHHE U CBOICTBA
KOMIUIEKCHBIX COEIMHEHUI; HE YMEeT IPOBOAUTH
TEPMOJMHAMHYECKUE PACUYEThI, PACUETHI 10
OIPEICIICHNIO CKOPOCTH PEAaKINH, PABHOBECHOM
KOHILIEHTpAIIMK BEIIECTBa, IepecyeT KOHILEHTPALNH,
KOHCTAHTBI THAPOJIN3a, PACTBOPHMOCTH
TPYAHOPACTBOPUMBIX COSMHEHHH;

HE MOXKET COCTaBJIATh U YPAaBHUBATH OKUCIIUTEIBHO-
BOCCTaHOBHTEIbHBIC PEAKIINH;
noadupaTs HeOOXOANMBIE KOMIIOHEHTBI U YCIIOBHS.
JUISL IPOBEJICHHUSI PA3INYHBIX THIIOB XUMHYECKUX
peaxuuii; TepMOJHHAMHYECKHE XapaKTEPHCTHKH
XUMHYECKHX PEaKIHii; He BlIaJieeT HaBbIKaMHU
HMHTEPIPETALNH PACCUMTAHHBIX 3HAYCHUIT

TEPMOMHAMUYECKUX (DYHKIMI U Ha HX OCHOBE;
HE MOJXET IPOrHO3UPOBATH BOBMOXKHOCTh
OCYIIECTBIICHHS U HATIPABJICHUE MPOTEKAHUS
XUMHUYECKHUX TIPOLIECCOB;

HE BJIaJICCT HABBIKAMH [IPUMEHEHHS
MOJTy4eHHBIX 3HAaHUH Ha MPAKTHKE MPU aHaIn3e
XUMHYECKHX SIBJICHUH U PELICHUN PACUCTHBIX U

JKCTIEPHMEHTAIBHBIX 33124
He BnageeT TeopeTHYECKUM MaTEPUAIOM 110
JCLMIUIMHE XMMHS; HE 3HAET METOJI0B
TUTAHUPOBAHUS SKCIIEPHMEHTA H METO10B 00paboTKn
PEe3yJIbTATOB SKCIICPUMEHTA; HE BlIazeeT PU3HKO-
MaTeMaTHYECKHUM alapaTtoM; He yMEeT COCTaBIATh
IUIaH TPOBE/ICHUS SKCIIEPUMEHTA M OCYLIECTBIATh
00paboTKy U aHAIIM3 PE3yJIbTATOB IKCIICPHMEHTOB;

HE yMeeT CaMOCTOSATEIbHO PeIlaTh KOHKPETHbIE

3a/1a4d U3 Pa3INYHbIX Pa3Ie/IOB XUMHHU

YacTUYHO BaJeeT OCHOBAMH TCOPUH
(yHIaMEHTAJIBHBIX 3aKOHOB XMMHHU B 00J1aCTH
3aKOHOMEPHOCTEH NMPOTeKaHUs (PU3NKO-XHMHIECKHX
MPOLIECCOB; YACTUYHO CIIOCOOEH BBIIOJIHATH OCHOBHbIE
XMMHYECKHE OTEepalMu; ONPEeIATh
TEPMOJMHAMHYECKUE XaPAKTEPUCTUKH XUMUUYECKHX
peaKiuil ¥ PaBHOBECHbIC KOHLIEHTPALIUU BEILECTB;
HE MOJKET MPOrHO3UPOBATH BIUSHUE Pa3iInYHBIX
(akTopoB Ha paBHOBECHE B XUMUUYECKHX PEAKLIHAX;
TOBEPXHOCTHO MOXKET ONPEIEIISTh HAPaBICHHOCTh
npolecca B 3aJaHHbIX HAYAJIBHBIX YCIOBUAX; HE
BJIaJICCT HaBBIKAMH PUMEHEHNUsI 6a30BbIX 3HAHUMH MPH
peLICHUH XUMHUYECKHX 3a/1a4
YacTHYHO 3HAET OCHOBBI XUMHYECKOIT
TEPMOIMHAMHUKHU; METO/bI OIMCAHUS XUMUYECKUX
PaBHOBECHIl B pacTBOpax 3JIEKTPOIHTOB; THAPOJIN3A
COJieii; OCHOBBI XMMHYECKOW KHHETUKH,
OKHUCITHTEIIbHO-BOCCTAHOBHTEJIbHBIEC PEAKIHH;
CTPOEHHE U CBOMCTBA KOMIIJIEKCHBIX COEIMHEHH;
YAaCTUYHO yMEET NPOBOJUTH TEPMOAUHAMUYECKUE
pacyeThl, PacueThl 110 ONPEJIEICHHIO CKOPOCTH
PeaKIMH, PaBHOBECHOW KOHLIEHTPAL[MU BEIECTBA,
nepecyeT KOHLEHTPALMH, KOHCTAHTBI THPOJIHN3a,
PacTBOPUMOCTH TPYIHOPACTBOPUMBIX COSIHHEHHUMN;
JIOMyCKAeT OIMOKH IIPH COCTaBICHHH U
YPaBHHBAHUH OKHCIINTEILHO-BOCCTAHOBUTEIBHBIE
Ppeaxium;
¢ ouOKamMu MoAGHpaeT HeOOXOANMbIE KOMIIOHEHTBI
W YCIIOBHSI JUISl TIPOBEICHNUSI PA3INYHBIX THIIOB
XUMHYECKUX PEAKINil; TEPMOJHHAMHYECKHE
XapaKTePHCTUKNA XUMHYECKHX PEAKIIHii; 4aCTHYHO
BJIajieeT HAaBBIKAMU HHTEPIPETALIMH PACCUUTAHHBIX
3HAYCHHH TePMOANHAMUYECKNX QyHKIHMI 1 HA X
OCHOBE;

YaCTHYHO MOXKET MPOTHO3UPOBATH BO3MOXKHOCTh
OCYLIECTBIICHHS U HAIPABJICHUE NMPOTEKAHUS
XMMHYECKHX MPOLECCOB;
cnabo BiIajieeT HaBbIKAMH NIPHUMEHEHHS TOJTyYCHHBIX
3HAHUN Ha IPAKTHKE MPU AHAITH3€ XUMHYECCKHX
SIBJICHUH ¥ PEIICHUU PACUCTHBIX U
IKCTIEPUMEHTAIBHBIX 33134

TToBepXHOCTHO 3HAET TEOPETHYECKUIT
Marepua, He B OJTHOM 00beMe 3HAET METObI
TEOPHH IUIAHUPOBAHUS SKCIIEPUMEHTA; HE B TIOJTHOM
00beMe 3HAeT METO/IBI aHAIN3a U 00pabOTKH
PE3yIbTaTOB YKCIIEPUMEHTOB; HE B IOJTHOM 00beMe
BrajeeT HU3MKO-MaTEeMAaTHYCCKUM alapaToM

Buitageer ocHoBamu Teopun GyHAAMEHTaIbHBIX
3aKOHOB XHMHUH B 00J1aCTH 3aKOHOMEPHOCTEH
npoTeKaHust pU3UKO-XUMHYECKHX IIPOLIECCOB; XOPOIIO
CII0COOEH BBIMOIHATH OCHOBHBIE XUMHYECKUE
oIepaLHK; ONPEEIATh TEPMOANHAMUYCCKHIE
XapaKTePHCTHKU XHMHUECKHX PEaKIHil 1
PaBHOBECHBIE KOHIICHTPALIMH BELIECTB;
XOPOIIO MOXKET MPOrHO3UPOBATH BIMSHUE Pa3INYHBIX
(axkTopoB Ha paBHOBECHE B XUMUYECKUX PEAKLIHUSIX;
YMEJIO MOKET OIPEeIIATh HAPaBICHHOCTb IIpoLecca
B 3a/IaHHBIX HAYAJbHbIX YCIOBHSX; XOPOILIO BiageeT
HaBbIKaMH TIPUMEHEHNUsI 6a30BBIX 3HAHUH TIPH
PpELIeHnH XUMUYECKUX 3a/a4
Xopo110 3HaeT OCHOBBI XUMHUYECKOU
TEPMOMHAMHUKH; METOIbI OITMCAHUS XHMUYECKUX
PaBHOBECHIi B PACTBOPAX HJICKTPOIMTOB; FHAPOJIN32
CcoJIeit; OCHOBBI XUMHYECKOI KHHETHKH;
OKHUCIIUTENIbHO-BOCCTAHOBHTENbHBIE PEAKIHH;
CTPOCHHE U CBOMCTBA KOMIUIEKCHBIX COSIMHEHUIH;
XOpOILLIO YMEET MPOBOHUTH TEPMOIUHAMHYECKHE
pacyeThl, PacueThl 10 ONpPEJIEICHHIO CKOPOCTH
peakiuy, pABHOBECHOM KOHIICHTPALIMU BELIECTBA,
nepecyeT KOHLEHTPALMU, KOHCTAHTBI THJIPOJIH3a,
PacTBOPUMOCTH TPY/HOPACTBOPUMBIX COE/INHEHHIA;
JIONyCKaeT OIMOKH IIPH COCTaBICHUH U
YPaBHHBAHHU OKHCIIHTEbHO-BOCCTAHOBHUTEIbHbIE
peaxium;
¢ olmHuOKaMH IoAOHUpaeT HeOOXOIMMBIE KOMIIOHEHTBI
U YCIIOBHSI JUISI TIPOBEIEHNUSI PA3JINYHBIX TUIIOB
XUMHYECKHX PEaKLMii; TePMOANHAMHYCCKHE
XapaKTEePUCTHKH XMMHYECKHX PEAKLHil; YACTHIHO
BJIAJICCT HABBIKAMH HHTEPIPETALINH PACCUMTAHHBIX
3HAYEHHUH TEPMOJANHAMHUYECKUX (QyHKIMIT 1 HA UX
OCHOBE;

YMEJO MOXET [IPOTHO3MPOBATH BO3MOKHOCTH
OCYLIECTBIICHHS U HAIPABJICHUE TIPOTEKAHHS
XUMHYECKHX TPOLECCOB;

XOPOILIO BIIAJICET HABBIKAMU IPUMEHEHHS
MOJTyYEHHBIX 3HAHUH HA MPAKTHKE TIPU aHAJIN3e
XUMUYECKUX SIBJICHUI U PEIICHAN PACYETHBIX U
9KCIIEPHMEHTAIIBHBIX 3a]1a4

Xopo11o 3HAET TEOPETHUECKUIT MATEpUaI, HO
B OT/ICJIBHBIX pa3jieliaX JA0IyCKaeT HETOYHOCTH;
3HAET METO/Ibl TEOPUH TIAHHPOBAHHS
9KCIEPHMEHTA; 3HACT METO/IbI aHAJIN3a U 00PabOTKH
PE3yIIBTaTOB IKCIIEPUMEHTOB, HO HE BCET[a BEPHO HX
NPUMEHSET; BiajieeT PU3MKO-MaTeMaTHYECKUM
anmnapaTtom

OtanyHO BJIAJICET OCHOBaMHU T€OpUHN
(yHIaMEHTAIILHBIX 3aKOHOB XMMHHU B 00/1aCTH
3aKOHOMCpHOCTCﬁ MIPOTEKaHUA (bl/l?;l/lKO-X]/IMI/I‘ICCKl/lX
IPOLIECCOB; YBEPEHHO CIIOCOOEH BBINOIHATH OCHOBHbIE
XUMHYCCKHUE OIIEpalu; OIPEACIATh
TEPMOJAMHAMUYECCKUE XapaKTEPUCTUKA XUMHUYECKUX
pCaKLlHﬁ ¥ PaBHOBECHBIC KOHLIEHTPAILIUX BEILIECTB;
OTJITUYHO MOKET NPOrHO3UPOBATH BIUAHUE
PasInYHbIX q)aKTOpOB Ha paBHOBECHUE B XUMHUYECKUX
peaKuusx;

YCIICIIHO MOXKET OINPEACIIATE HAIIPaBICHHOCTh
Tpouecca B 3a/1JaHHBIX Ha4YaJIbHbIX YCJIOBUAX;
OTJIMYHO BJIA/ICET HABbIKAMU IPUMEHEHUSA 06a30BBIX
3HAHHUI TIpH pCIICHWN XUMHUYECKHUX 3a/1a4
OTIMYHO 3HAET OCHOBBI XUMHYECKOU
TEPMOJTUHAMHUKH; METObI OITMCAHHUS XUMHYCCKUX
PaBHOBECHII B PACTBOPAX HJICKTPOIHTOB; THAPOIH3A
COHCﬁ; OCHOBBI XHUMHYECKON KHHCTHUKH,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH;
CTPOCHHE U CBOICTBa KOMIUIEKCHBIX COC]IHHCHHﬁ;
YBEPEHHO YMEET NPOBOAMTH TEPMOAMHAMUYECKHE
pacueThl, pacyeThl 10 ONPEICICHHIO CKOPOCTH
peaxuuy, paBHOBECHON KOHIIEHTPALIUH BEIECTBa,
TI€pecUeT KOHIEHTPAlMH, KOHCTaHThI T'HJIPOJIH3a,
PacTBOPHMOCTH TPYAHOPACTBOPUMBIX COEINHEHUI;
YBEPEHHO COCTABJISACT U YPABHUBACT OKHUCIIUTEIILHO-
BOCCTAaHOBHUTEJIBHBIC PEAKIINH;
ycneurHo HOJZ[6I/IP3.€T HEDGXOI[I/IMBIC KOMITOHEHTHI U
YCJIOBHSA IJI IPOBEACHUA PA3JINYHBIX THIIOB
XUMHUYECKHUX pCaKL{Hﬁ; TEPMOJUHAMHUYICCKHUE
XapaKTEPUCTUKH XUMHYCCKUX peakum?r; OTJIMYHO
BJIaICET HaBBIKAMHU HHTEPIIPETALIUNA PACCUUTAHHBIX
3HAYCHHIA TEPMOJUHAMHUYECKUX q)yHKL[Mﬁ M Ha UX
OCHOBE;

YCIICIHO MOKET MPOTHO3HUPOBATH BO3SMOXKHOCTh
OCYIIECTBJICHUS U HAIIPaBJICHUE IPOTCKAHU
XMMHUYECKHX ITPOLIECCOB;

OTIMYHO BJIAZICCT HAaBbIKaMU IIPUMCHCHUST
TIOJTy4Y€HHBIX 3HAHWUU Ha IIPAKTHUKE IIPU aHAIA3C
XUMHYCCKHX SBICHHI M PELICHUH PAaCUCTHBIX U
OKCIIEPUMCHTAJIBHBIX 3a1a4

OTINYHO 3HACT TCOPECTUUCCKUI MaTepHan;
3HACT METOBI TECOPUH IIIIAHUPOBAHUSA
SKCIIEPHMEHTA; 3HACT METO/IBI aHAIN3a H 00pabRykH

PE3YJIbTATOB DKCIIEPUMEHTOB; BIaACET qJI/BI/l]gi
MaTeMaTHYECKUM alapaToM




Kputepun onennBanus pe3yibTaToB 00y4eHUs!

Ornenka OrieHka Ornenka Or1eHKa
Koa n «HEYOBJIETBOPHUTEIbLHO» «Y/IOBJIETBOPHUTEJILHOY / «xopoio» / «OTJIAMIHOY /
HaHUMEHOBaHHE / «HE 3aU4TEHO» «3aUYTECHO» «3aUYTECHO» «3aUYTCHO»
KOMIIeTEHIIUH 0-59% 60-74% 75-89% 90-100%
OT Max PeUTUHTOBOM OT Mmax PEeUTUHIOBOM OLEHKHU OT Max peUTUHTOBOU OT max peUTUHTOBOM
OLICHKH KOHTPOJIA KOHTPOJIA OLICHKH KOHTPOJIA OLICHKH KOHTPOJIA
ICK-

1. CriocoGHOCTD
IUIAHUPOBATh U

HIPOBOMITE TlosepxrocTHO 3HacT TeopeTHeckiii Xopo11o 3HaeT TeopeTHYECKH MaTepua, Ho
(bHSH‘IeCKI/Ie u MaTepua; He B II0JIHOM 00beMe BJIaJIeeT P P pHai, o
(DH3EKO-MATCMABTHHCCKHM AIMADATOM; HE B B OTIEIBHBIX Pa3jenax JOIyCKaeT OTIMYHO 3HAeT TEOPETHYECKHI MaTepHall;
XMMHICCKHC ONHOM OGbEME 3HAET ang HOCT’H HETOYHOCTH; BlIaJieeT PU3NKO- 3HAET CIOCOOBI ITOTy4eH s XUMUYECKUX
OKCIICPUMCHTHI, P P MaTEMaTHYECKUM alapaToM; Crioco0eH 3JIEMEHTOB M MX XUMHYECKUE U PH3ndecKkue
He Bnaneer TeopeTHueckuM MaTEpUaIOM IO (hyHIaMEHTaJIbHBIX BEJIMUHMH; CIIOCOOEH . .
MIPOBOANTH i CaMOCTOATENILHO CIIJIAHUPOBATh U MPOBECTU CBOWCTBA; XOPOLLIO BiajeeT hU3HKO-
JUCLUIIIMHE; HE YMEET M0JIb30BaThCs CaMOCTOSATENBHO CIIJIAHUPOBATEL U IIPOBECTH
6pab o o n1abopaTopHyto paboTy u 06padboTaTh MaTeMaTH4eCKUM allapaToM; CliocoOeH
00paboTKy CTIPABOHHON JIMTCPATYPOT, HE BIANICCT 1aGopatopuyio padoty u oGpagorats €3yJIbTaThl DKCIIEPUMEHTA, CaMOCTOATEIbHO CIUIAHUPOBATH U IIPOBECTH
MOJTYYEHHBIX (DU3MKO-MATEMATHYECKUM aNNapaToM; He Pe3YJIbTaThl SKCIEPUMEHTA, HO HE CIIOCOOEH pesy P i P P
MPOAaHAIM3UPOBATh, HO 3aTPYIHSETCA ClIeaTh nabopaTopHyto paboty, odpadorars
YMEET COCTaBJIATH IUIaHbLI IPOBEACHUS [IPOAHAIM3UPOBATEL U CIIENATh BEIBOLI; HE
PE3yIbTaTOB U SKCIIepHMEHTAIBHEIX HCCIE{OBAHI 1 CITOCOBCH HOCTATOUHO MOTHO IPOBECTH BBIBOJIBI;, YMEET CAMOCTOSATEIILHO PeIIaTh pe3yNbTaThl SKCIIEPUMEHTA, IIPOBECTH aHAJIU3
OLICHUBATH OCyHll)eCTBJ'IHTB 06paboTKy 1 aHATH A O e —— JIETCpaTprI KOHKPETHBIE 3a/1a4M U3 Pa3IMYHBIX Pa3/IEIIOB U CeNaTh BBIBOJ; CIIOCOOEH aHAIM3UPOBATh
XMMHH, HO HE BCEr/la MPUBOIUT TIOJIHOE JIMTEpATypHbIE HICTOYHHUKH B IIPEeIax
MOIpC€IIHOCTH pe3yabTaTOB IKCIICPUMCHTOB; HE YMEET 110 TeMaM, 33JIaHHBIM IPETIOaBaTEIICM; o
. pelIeHne; JIOIyCKaeT JIOrMYecKne OMMOKY B MOJTYYEHHBIX PaHee 3HaHWMH; CAMOCTOSATENLHO
U3MEPEHUH U JIOTUYHO U3J1araTh YCTHO M IIMCbMEHHO YACTUYHO YMEET PEeIlaTh KOHKPETHBIE 3a1a41
o o apryMEHTalluu pe3yabTaTOB CBOUX pelaTh KOHKPETHBIE 33/1a4M U3 Pa3InYHbIX
pe3yabTaThl CBOEH MCCIIE0BATENLCKOM M3 Pa3IMYHBIX Pa3ZeoB XUMUH, HE YMEET o
pacyeToB, paBOTEL 1 paGOTI C JIHTEPATYpOii JIOTHHECKH BEPHO H apryMEHTHPOBAHO UCCIIEIOBAaHUH U MPU MPOPaOOTKH TEX WIN pa3neiioB XMMWH, JOTUYCCKH BEPHO U
TIPUMCHSITE METO/LBI 3aIHIIATE Pe3yIbTaThl CBOMX HCCIIEI0BAHMIA; HHBIX Pa3/IENIOB JIMTEPATYPhl; YMEET U3JIaraTh | apryMEHTHPOBAHO 3allUINATh PE3YJILTAThI KaK
MATEMATHUECKOTO HOMHUCCKH HATALATE YCTHO H HHCHMCHHO ’ YCTHO U MMCBMEHHO pe3yJbTaThl CBOEH CBOMX MCCIIEAOBAHMM, TaK U UCCIIEIOBAaHUH
o . HCCIIEI0BATENIbCKOI THI U ThI JIUTEPATYPHBIX HCTOYHUKOB
€3yJIbTaThl CBOEH H}(,:CHeHOBaTeJ'IBCKOI/I CCIe0BATEbCKOI pado abotei ¢ °pa cro ©
aHAJIN3a H pesy AGOTHI JIMTEPATYpPOIi 110 JTaHHOI TeMaTHKe
MOJICJIMPOBAHMS, p
TCOPETUIYECKOIO 1
OKCIICPUMEHTAJIBHOTO
HMCCIICAOBAHUA
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6. YYHEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
6.1. YueOHasi iuTepaTypa, neyaTHble U3AaHUs1 OUOJIMOTEYHOro (poHIA

bubnuoTteunslii (OH YKOMIIEKTOBAH MEYAaTHBIMU M3JaHUSMU U3 pacuera He MeHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBAaMBAIOIINX COOTBETCTBYIOLIYIO TUCUUIUIUHY (MOAYIb).

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumus: Y ueOHuk it By30B / H.C. AxmeTos.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 I'muaka H.JI. O6mas xumust: YueOnuk mia 6akanaspos / H.JI. I'munka; [Tox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., nepepad. u mom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u jgon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pomn. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii S1.A.O0mas u Heopranudeckas xumusi: Yueonuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnipaBouHo-0nbanorpadguyeckas Jureparypa

2.1 Haymo B.U. KowmmnekcHbie coeaunenus: y4e0. mocodbue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. Anekceesa. — Huxuauit Hosropon, 2019. — 173 c.

2.2 Tankua A.Jl. Xumuga / AJL. Tankua, B.K Ocmanos. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2013. — 178 c.

6.3. MeToau4eckne yKka3aHusl, peKOMEHIALUH U APyTrue MaTepHaJbl K 3aHATHAM

B cnimcox «Metonuueckne ykazaHus, peKOMEHIAINKA U APYTUE MaTepUalbl K 3aHATHIM
BKJIIOYAIOTCS METOJMYECKUE YKa3aHHWA M PEKOMEHJAIMM [0 MPOBEJIEHUIO JIaDOpaTOPHBIX U
MPaKTUYECKUX YU€OHBIX 3aHATUHN MO TaHHOU JUCIUTUINHE!

6.3.1 Memoouueckue ykazanus, pa3padomannvle npenooagamenimu:

3.1 Manynesuu JK.B. Benenue B kypc oOmieit xumuu. OCHOBHBIE MOHSATHS M 3aKOHBI:
yueOHO-MeTO/I. Tocobue K 1abopaTopHBIM paboTam 1o kKypey «O0I1ast 1 HeopraHu4ecKasi XUMHUSD)
st ctyaeHToB HanpasieHud 18.03.01 «Xumunueckast texnonorus», 19.03.01 «buorexnonorus»,
11.03.04 «OnexktpoHnka ¥ HaHO3JIEKTpoHUKay, 22.03.01 «MarepuanoBeeHue U TEXHOJOTUU
MmaTepuaioB» Bcex ¢gopm odyuenus / JK.B. Manynesuu, O.H. Kopanesa, T.B. CazontseBa //
Hwxunit Hosropoa, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHTHI XUMHYECKOI TEPMOJWHAMHKH B Kypce OOIIEeil XUMHH: METOJI.
yKa3aHus K J1a00paTOPHBIM U MPAKTUYECKUM 3aHATHUSM IO Kypcy OOIIed XUMUU ISl CTYACHTOB
XUMHAYECKUX U HEXMMUYECKUX CICIUATBbHOCTEH THEBHBIX, BEUCPHUX U 3a0YHBIX (aKyIbTeTOB /
B.U. Haymog, XK.B. Marynesuy, I'.A. [TanuueBa, T.B. CazontseBa / H. Hosropon, HI'TY um. P.E.
Anexceena. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTCKAHHUS XHUMHYECKHX PEaKIIHi:
METOMYECKHE YKa3aHHsl ISl IPOBEACHUSI KOHTPOJIbHBIX padOT U KOJJIOKBUYMOB IO KypCy 001ei
XUMHUH JJI CTYJ€HTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0unbIx (Gopm oOyuenus / I'.H.bopucosa, A.B. bopucos, }H0.B. Barranosa, B.K. Ocmanos //
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranosa }0.B. CkopocTs XMMHUECKUX peakLUil. XUMHUUYECKOE PAaBHOBECUE: METOI.

yKa3aHus JUIs MPOBEACHUS JIAOOPATOPHBIX 3aHATHH MO Kypcy OOIIeH XUMHUHM Ul CTYACHTOB
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XMMHUYECKUX U HEXUMHUYECKUX CICIUAIBLHOCTEH THEBHBIX, BEUCPHUX U 3a0YHBIX (PaKkyIbTeToB /
FO.B. barranosa, I'.H. Bopucosa, A.B. Bopucos, XX.B. Mamynesuu, B.K. Ocmanos / H. Hoeropor,
HI'TY um. P.E. AnekceeBa. 2009. — 37 c.

3.5. CamconoBa A.Jl. PacTBOpBI AJIEKTPOIMTOB: Y4€OHO-METO/I. TOCOOUE K MPAKTHYECKUM
U JabopatopHeiM pabotaM. MHIuBUAYyallbHBIE 3aJaHHs 110 KypCy OOIIeH XUMHUH JUIsl CTYyIEHTOB
HEXMMUYECKUX CICIHAIbHOCTEH HEBHBIX, BEYCPHUX U 3a04uHbIX (Gopm oOyuenus [ A.JL
Camconosa, I'.H. bopucoa, A.JI. I'ankun, A.B. bopucos // Hwxuauit HoBropoa, HI'TY um. P.E.
Anexceesa. 2020. — 33 c.

3.6. CamconoBa A.Jl. OKHCIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLMH: METOJINYECKHE
YKa3aHUs K JIA0OPATOPHBIM U MPAKTUYCCKUM 3aHSATHSAM IO KypCy OOIIel XUMHUH JJisi CTYJCHTOB
XUMHUYECKHX U HEXMMHYECKUX CIEIHAIBHOCTEH THEBHBIX, BEUCPHHUX U 3209HBIX (OpM 00ydeHHUs/
A Jl. CamconoBa, A.JI. I'anmkun, T.B. CazonteeBa / H.Horopon, HI'TY um. P.E. Anekceena.
2012.36c.

3.7. bopuco A.B. KoHTponpHbIE 3aaHusi MO T€ME PACTBOPBI: METOJ. yKa3zaHUs Ui
MPOBEJCHUS TEKYIIEro KOHTPOJSI MO Kypcy OOIIed XUMUU M HEOPraHUYeCKOW XUMHH IS
CTYJCHTOB XUMUYECKUX U HEXUMUYECKUX CIEHUATbHOCTEH JHEBHBIX, BEUSPHUX U 320YHBIX (OpM
oOyuenus / A.B. bopucos, A./l. Camconosa, I'.H. bopucosa / H.Hosropox, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBasea O.H. Dnekrpoxumus: METOAMYECKHE YKa3aHUsA K JabOpaTOPHBIM U
MPAKTUYECKAM 3aHSTUSM TI0 KypCy OOIel XUMHUU JIJISl CTYJICHTOB XUMUYECKUX M HEXUMHUYCCKUX
CHEeNMATBHOCTEH JTHEBHBIX, BEUYEPHHX W 3a04HbIX ¢opm oOyuenms / O.H. Kosanera, 1O.B.
barranosa, B.K. Ocmanos, A.Jl. Camconona // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
52 c.

6.3.2 Memoouueckue ykazanus, paspaoomannvie HI'TY

3.1. Meronnyeckue peKOMEHAAIMH MO OpraHU3aluu ayAUTOPHOW paboThl. [IpuHSATHI
VYuyebHo-meronndyeckum coperoM HI'TY um. P.E. Anekceea, npotokoin Ne 2 ot 22 anpens 2013 r.
DIIeKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata obpamenns 23.09.2015.

3.2 Meromuueckrue peKOMEHIAIMH 110 OPTaHU3aIMK U TUIAHUPOBAHHUIO CaMOCTOSATEIBHOM
paboTsl cTyneHToB no aucuurmiuHe. [Ipunatel YueOno-merogumdeckum coBerom HI'TY um. P.E.
Anexkceesa, IIPOTOKOII Ne 2 oT 22 amnpes 2013 r. DNEKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe mocobue «IIpoBeneHue 3aHATHII ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (GopM H
MeTonoB  oOyuenusi», Epmakoa T.WM., MHWeamkwn E.I'., 2013 r. DaekTpoHHBII
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOPOPMALINOHHOE OBECIIEYEHUE JNUCIUITJINHBI

YueOHBI TpollecC MO JUCIMIUIMHE OOeCredeH HEOOXOIWMBIM  KOMIUIEKTOM
JUICH3UOHHOTO M CBOOOJHO PacCIpOCTPAHSEMOTO IMPOTPAMMHOTO OOECIEeUeHHUs, B TOM YHCIIE
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB IO IUCHUIUIMHE ompeneneH B Hactosimer PITJ] u
MOJIJTIC)KUT OOHOBJICHUIO ITPH HEOOXOAUMOCTH).
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7.1. Ilepeyenn pecypcoB  HMHGOPMALHMOHHO-TEICKOMMYHUKAIIMOHHOH  CeTH
«/HTepHeT», HEOOXOAMMBIX JIS OCBOEHM S JUCUMILIMHBI (MOXYJIs1)

Hepequb IIpOrpaMMHBIX IIPOJAYKTOB, UCIIOJIB3YEMBIX IIPU IIPOBEACHNU PA3JIMYHbIX BUIOB

3aHATUN 110 TUCUUIUIMHE (OTKPBITHIM JOCTYI):

1.  Koncynwsrantllmoc [DnexkrponHsiii pecypc]: CripaBodyHas mpaBoBas cucTeMa. - Pexxum

nocryma: http://www.consultant.ru/.

2. Hayunas  asnektponnas  OuOmmoreka  E-LIBRARY.ru. -  Pexum  moctyma:

http://elibrary.ru/defaultx.asp

3. DJeKTpOHHAs oubanoreuHas cucreMa 11oBOKCKOro ToCyJapCTBCHHOI'O YHUBCPCUTECTA

cepBuca [DnekTpoHHbIH pecypc]. — Pexxum pocrtyma:http://elib.tolgas.ru./ - 3ari. ¢ sxpana.

4.,  DnexkTpoHHO-OMONHMOTEeYHass cucTemMa Znanium.com [DJIEKTpOHHBIN pecypc]. - Pexum

nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpeiToe oOpa3zoBanue [DeKTpoHHBIN pecypc]. - Pexxum mocrtyna: https://openedu.ru/.

- 3arJ1 ¢ sKpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmogas, mHozoompaciesas 6asa oauHuvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. basvl oannvix Bcepoccuiickoeo umcmumyma HAy4HOU U MeXHU4ecKkou uHgpopmayuu
(BUHUTU PAH) no ecmecmeenHbiM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKMpPOHHbIU
pecypc]. - Pescum docmyna: hitp://www.viniti.ru. — 3aen. ¢ sxkpana.

8.  Yuusepcumemckan ungopmayuonnas cucmema Poccus [Dnekmpoumuwiti pecypc]. -
Peoicum docmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpana.

7.2. IlepeyeHb NMPOrpaMMHOr0 odecneyeHHs] W MH(POPMALMOHHBIX CIHPABOYHBIX

CUCTEM

Tabauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCTEM

Ne HaumenoBanue 3bC Ccblika, 10 KOTOpPOH
ocymectiasercs aocryn Kk IbC

1 KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 Jlanb https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

Taonuya 8 - Ilepeuens npocpammnozo obecnevenus

IIporpamMHoe obecneyenne, HCIOJIb3yeMoe B
YHUBEPCUTETE HA I0TOBOPHOIi OCHOBE

IIporpammHuoe o0ecnieyenune
CBOOOJHOI0 paCPOCTPAHEHUS

Microsoft Windows XP, Prof, S/P3 (nmoanucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (uneH3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamnucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (siumensust Ne
42470655)

Microsoft Office (umensust Ne 43178972)

Windows XP guir. Ne 65609340

Office 2007 mum. Ne 43178971

Microsoft Windows XP Professional (yiumensus Ne 43178980)

MicrosoftOffice 2007 (muren3ust Ne 44804588)

1C mpeanpusitre 8.1 (TUIEH3MOHHOE COTJIAIICHHE
No800908353 ¢ 3A0 «1C»)
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B

YHUBEPCUTETEC HA HOFOBOPHOﬁ OCHOBC

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIPOCTPAHEHUS

Adobe Design Premium CS 5.5.5 (;muniensust Ne 65112135)

Dr.Web (c/H GMN9-DSLH-G4U1-LW6H ot 11.05.20)

Koncynsraurllioc (JloroBop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Joroop Ne100/860 ot 22.12.2016)

B Tabn. 9 ykazan mnepedeHb mNpodecCHOHANBHBIX 0a3 JaHHBIX W HH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOPHIM oOecmeueH AocTymn (yIaleHHBIH AOCTyI). JlaHHBIM mepedeHb
MO/IJIC)KUT OOHOBJIEHHUIO B cCOOTBeTCTBHH ¢ TpeboBanusmu OI'OC BO.

B nanHoM paszene Moryt ObITh IPHUBENEHBI PECYPCHI (CCBUIKM Ha CalThl), HA KOTOPBIX
MOKHO HAaMTHU MOJIE3HYIO UId Kypca HMH(OpManuio, B T.4. CTATUCTHYECKHWE WM CIIPAaBOYHBIC
JaHHBIC, Y4eOHbIC MaTepHAalIbl, OHJIAWH KYpPCHI U T.II.

Tabnuua 9 - OaHHBIX U

Ilepeuenv cosepemennvix npogheccuonanvuvix 06a3

UHGOPMAUUOHHBIX CRPABOUHDBIX CUCHIEM
HocTyn k pecypcey (yaajeHHbIH
o HanmenoBanue npogeccuoHaJIbHON 0a3bl JAOCTYI ¢ YKa3aHUeM
" | maHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMbI CCHLIKH/A0CTYI M3 JIOKAJIbHOM
CeTH YHHBEPCHUTETA)

1 baza  pgaHHBIX ~ CTaHAapTOB U PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIAPT //home/standarts
OnekTpoHHas 0a3a  u30paHHBIX  CTaTe MO .

2 P P http://www.philosophy.ru/
bunocopun

3 EuHbIM apXuB 5KOHOMHYECKHX M COLMOJIOrHYecKuX | http://sophist.hse.ru/data access.sht
JTAHHBIX ml
ba3zpi  mannpix  HaumonaneHOrO  coBeta 1Mo

4 . http://www.ncva.ru
OIICHOYHOM JAESITENIbHOCTU
CnpaBouHas MpaBoOBas cucremMa .

5 JOCTYII U3 JIOKAJIbHOM CEeTH
«Koncynbrantlnrocy
WupopmaninoHHO-CIIpaBOYHAs cUCTEMa .

6 JOCTYII U3 JIOKAJIbHOM CEeTH
«TexkcnepT»

8. OBPA3OBATEJIBHBIE PECYPCbI J1JI1s1 UTHBAJINJ1O0B U JINIL| C OB3
B T1a6n.10 yka3aH mnepedyeHb O00pa3oBaTENIbHBIX PECYpPCOB, HMEIOHIMX  (OPMBI,
aJaNTUPOBAHHbIE K OTPAaHMYEHUSM HX 370POBbs, a TAK)KE CBEJEHHUS O HAJMYMH CIIEIHUATIbHBIX
TEXHUYECKUX CpPEACTB OOYYEeHHs KOJUIEKTUBHOIO M WHIUBUAYaJbHOTO IMOJIb30BaHus. I[Ipu
3alOJIHEHUU TaOJMIBI MOXKET ObITh MCIOJb30BaHa MH(pOpMalMs, pa3MelleHHas B Mojpas3felie
«ocrymuas  cpema» cneuuanusupoBaHHoro pasnena caifita HITY  «Csemenuss 00
obpasoBaTenbHOM opranusaruu» https://www.nntu.ru/sveden/accenv/

Tabauya 10 - Oopazoeamenvhule pecypcol 013 uH8au008 u auy ¢ OB3

CaeleHus 0 HAJTMYUM CHENHATBHBIX
Ilepeuenb 00pa3oBaTe/IbHBIX PECYypCcoB,
TEXHUYECKHUX CPEACTB 00yUeHHs
Ne NMPHUCIOCOOIEHHBIX /IS MCIOJIb30BAHUS
KOJIJIEKTUBHOTO ¥ HHIMBHUAYAJbHOTO
HHBaJuAaAMu 1 Junamu ¢ OB3
M0JIb30BAHUA
1 OBbC «KoHCYNbTaHT CTYJEHTa» 03BYUYKa KHHT U YBeJTHMYEHHE mpudTa
CrenualbHOe MOOMIBHOE PUIIOKEHHE -
2 OBC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIPOU3BONUT TEKCThI KHUT U MEHIO
HABUTAIINH
3 OBC «tOpaiit» BEPCHS TSI CIIA00BUSTITUX
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru/
https://www.nntu.ru/sveden/accenv/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE U1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCHUIIJIMHE

Y4eOHbBIC ayTUTOPUH IJI1 TPOBEJCHUS 3aHATHHA
000pyIOBaHHEM U TEXHUYECKUMHU CPEACTBAMU OOYUEHHS, COCTAB KOTOPHIX OMpPE/ICIICH B

JaHHOM pPas3JCiic.

JUCHUIIIIMHC, OCHAIICHBI

Taobnuya 11 - Ochawennocmo ayOumopuil U nomewieHuil 0 CamoCmoOAmebHOl
padomul cmyoeHmoe no OUCyuUnIuHe

HaumenoBanue N
P — OcHalleHHOCTDH AyINTOPH IlepeyeHb JMLIEH3MOHHOTO
y P NOMelleHuil U MoOMeleHu i NMPOrpaMMHOI0 oOecreYeHusl.
Ne NOMeleHn ! s .
. JUISl CAMOCTOSITEILHOM PexkBU3UTHI NOATBEPKIAIOIETO
CaMOCTOSITEIbHOM
padoThI JOKYMEHTAa
padoThI
1. Tocka memoBas - 3 miT.
2. Ctoubl 1abOpaTOpHEIC
(pabouee MecTo cTyneHTa) Ha 20
qelL.;
3. Pabouee mecTo
1224a

yueOHas ayJUTOpuUs IS
NPOBENICHUS IPAKTUYECKUX
1 71a00paTOPHBIX 3aHATHH,
TPYIIIOBBIX U

npenojaBareis — 2 IiT.;

4. Bertsoxable mkadbl - 2 T,

5. O6opynoBaHue 1
MPOBEACHUS Ta00PaTOPHBIX
3aHSATHHA 110 AUCIUIIIMHE XUMUS:

WHIUBUAYATbHBIX
KOHCYJIbTAIIUIA, mkad CymMIbHbIA - 2 IT.,
TeKyH.lero KOHTpOJ'[ﬂ " OJICKTPOXUMUYECKUEC AYCUKU I
1 NPOMEKYTOTHOI m3meperns J1C XUMHUIECKOTO
9JEMEHTa - 3 IIT.,
arrectanuu (kadeapa
" JJIEKTPOIIU3EPHI - 4 MIT.,
Iponssoncreentas Beimpsimutenu b5-47 — 6 mir.,
06€30MacHOCTb, SKOJIOTHS U pH-Metpst «MILI-301» - 4 wr.,
xumus" T. Hiwxaui KaJIOpUMETpbI — 4 InT.,
Hogropon, yin. MuHuHa, BEChI aHATUTHICCKHE 4 IIIT.,
24) muctuistop J19-10 - 1 .,
KOJIOOHarpeBaTes — 3 mT.;
BOJITMETPHI IippoBbie B7-38 — 3 mt.,
BECHl TEXHUYECKHE — 2 T.,
Tabnunpel Menzaeneesa- 4 mir.,
nabopaTtopHas XMMUYECKast TOCyIa 1
PEaKTUBBI
Ha0op yueOHO-HarIAHBIX TOCOOHH
6147
yaeOHast ayJUTOPUS IS
MIPOBEJICHUS 3aHATUI
JIEKIIMOHHOTO U
CEMUHAPCKOTO THTIA,
TPYITIOBBIX
WHJMBUlyallbHBIX 1.Jlocka menoBast 1. Windows XP, Prof, S/P3 (moamnucka
KOHCYJIbTallUM, 2. Pabouee MecTo mpermoaBaTens Dream Spark Premium, gorosop
2 TEKYIIETO KOHTPOJIS 1 3. Pabouee mecto cTymeHTa - 64 NeTr113003 ot 25.09.14);
POMEXXYTOYHOH qell. 2. Dr.Web (c/u GMN9-DSLH-G4U1-
arrectanuu (kadeapa 4. TlepcOHAIBHBIN KOMIIBIOTEP LW6H ot 11.05.20)
"IIpousBoaCTBEHHAS

0e30MacHOCTbh, SKOJIOTHSI 1
xumus" . Hokaui
Hosropox, Kaszanckoe m1.,

12)
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HaumenoBanue
ayJAUTOPHUI U
Ne NoMeleHn | s
CaMOCTOSITEJILHOM
padoThI

OcHalIeHHOCTDH ayINTOPHi IIepeyeHb JMLIEH3MOHHOTO
NOMelleHUil U MoOMeleHu i NMPOrpaMMHOI0 o0ecreYeHusl.
JJIS1 CAMOCTOSATEIbHOM PexBU3UTHI NOATBEPKIAKOIETO
padoThI JOKYMEHTAa

6265
yueOHast ayAUTOPHUS JUIs
MPOBECHUS 3aHATHI
JIEKIIMOHHOTO 1
CEeMHMHapCKOTro THIIA,
TPYIIIOBBIX U 1. Mocka menoBas - 1 mr;
WHINBUAYAIEHBIX 2. Tabmuua JI.11. Menneneesa - 1
3 KOHCYJIbTaluH, IIT.
TEKYILEero KOHTPOJIS ’ 3. Pabouee MecTo mpenoaaBaTes
MIPOMEKYTOYHON 4. PaGouee mecTo cryaeHTa - 42
arrecranuu (kadeapa qell.

"IIpousBoACTBEHHAS
0€30IMaCHOCTD, PKOJIOTHUS U
xumus" T. Huoxami
Hogropon, Kazauckoe 1.,
12)

10. METOAUYECKUE PEKOMEHJIALIUM OBYYAIOIMMCS
MO OCBOEHMIO JUCHUTIAHBI

10.1. OOmue MeToaMYeCKHE PEKOMEHJANMU A OO0y4alOIIUXCAd MO0 OCBOEHHIO
AUCHHUILIMHBI, 00pa3oBaTebHbIe TEXHOJIOTUH

JlucuuIuinHa ~ peamu3yercsi  MOCPEACTBOM — IPOBEIEHUS  KOHTAaKTHOM  paboThl ¢
oOyyaromuMucs (BKJIOYasi MPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThI 00YUAIOLIMXCS U TPOMEKYTOUHON aTTECTAIUH.

KonTaktHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B
AJIEKTPOHHON WH(pOPMaLMOHHO-00pa3oBaTeabHOll cpeae yHuBepcutera (maiee - OUOC). B
CIy4yae TPOBEJCHUSI YacTU KOHTAaKTHOM pabothl mo aucturmimae B DMOC (B cooTBETCTBUM C
pacrucaHueM Y4eOHBIX 3aHATHI), TPYILOEMKOCTh KOHTakTHOW paboTsl B OMOC sKBHBajeHTHA
ayIUTOPHOM pabore.

[IpenogaBanue  OUCLMIUIMHBI  BEAETCA C  NPUMEHEHMEM  CIEAYIOIUX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHUMA:

-6aLIbHO-PeUmUH208ds1 MEeXHON02UsL OyeHueanus (npu Hanuyuu),

- KOJUIOKGUY M,

- KOHMPOAbHAA paboma,

- mecm;

- omuem no 1a60pamopHuiM pabomam.

[lo utoram Tekyliel ycHeBaeMOCTH CTYAEHTY MOKET ObITh BBICTAaBJIEHAa OIEHKa IIO0
IPOMEXYTOUHOW aTTecTallMi B COOTBETCTBHU 3a HaOpaHHBIMH 3a cemecTp Oaytamu. CTyneHTHI,
BBITIOJTHUBIIIME BCe 00s3aTENIbHBIE BUJIbI 3aIJIAHUPOBAHHBIX YUYEOHBIX 3aHATHH K MPOXOKICHHUIO
IIPOMEXYTOUHOM aTTECTallMM (IK3aMEHY).

Pe3yabraT 00yueHuss cuuraercsi cOpMHMPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIIU
TEOPETUYECKOE COZEepIKaHUE Kypca OCBOEHO IMOJHOCThIO. IIpu yCcTHBIX coOeceoBaHUAX CTYIEHT
HCUEPIIbIBAIOILE, MTOCTIeI0BATEIbHO, YETKO M JIOTUYECKH U3jaraeT y4eOHbI Marepuai; cBOOOTHO
CIpaBII€TCS C 3aJayaMH, BOINPOCaMU U JPYTMMHM BHUAAMH 33JaHHM, HCIONB3yeT B OTBETE
JIOTIOJTHUTENBHBIN MaTepuas. Bce mpemycMmoTpeHHble pabodeil yueOHON NporpamMMmoin 3aiaHus
BBIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJIEHHBIMH TpeOOBAHUSAMH, CTYAEGHT CIIOCOOEH
AQHAIN3UPOBATh IIOJIYYEHHBIE DPE3YJbTAaThl, IMPOSBISIET CAMOCTOATEIbHOCTb IPU BBIOJIHEHUU
3aJaHUH.

28




Pe3yabTaTr 00y4eHusi cumraercs C()OPMHUPOBAHHBIM HA NOPOrOBOM YPOBHE, €CIHU
TEOPETUUECKOE COJEPKAHUE Kypca OCBOCHO MONHOCTHIO. [IpHu yCTHBIX coOecenoBaHUSAX CTYIEHT
MOCJIEIOBATEIbHO, YETKO W JIOTMUYECKH CTPOMHO H3Jaraet y4yeOHBIM MaTepHuall;, CIpaBisieTcs C
3aJayaMy, BOINPOCAaMU M JPYTMMH BUAAMU 3aJaHHM, TpeOyroluX NpUMEHEHHUs 3HaHWil; Bce
MPEeyCMOTPEHHBIE paboueil y4yeOHON MporpaMMoil 3aJaHusl BBIMOJIHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIHOCOOCH aHAIM3UPOBAThH MOIYUYEHHBIE PE3YNIbTAThI;
MPOSIBJIIET CAMOCTOSITEIbHOCTD MPH BBIIOJIHEHUU 3a1aHUI

Pe3yabTar 00y4yeHus1 cuuTaeTcs HeCOPMUPOBAHHBIM, €CJIM CTYJEHT IIPU BBIIIOJIHEHUU
3a/laHuil He JEMOHCTPHPYET 3HAHWK y4eOHOTO Marepualia, JIOMyCKaeT OIMOKU, HEYBEPEHHO, C
OOJBIIMMH 3aTPYIHEHUSMHU BBIMIOJIHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUMBIX YMEHHI,
KaueCTBO BBIMOJTHCHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUECTBO UX
BBITMIOJTHEHHS OI[CHEHO YMCIIOM OajuioB HIDKE TpeX IO OLEHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToauueckne yKa3aHus JJisl 3aHATH JIEKIITHOHHOT0 THIA

JIeKIMOHHBIN KypC IPEANnoaaraeT CHCTEMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTo IIaHa. B XoJ1e TeKIMOHHBIX 3aHATUH PACKPBIBAIOTCS 0Aa30BBIC BOMPOCH! B paMKax
KaXI0M TeMbl TUCHMIUIMHBI (Tabmuma 4). O003HA4YaroTCs KIIOYEBBIC aCIEKThI TEM, a TaKKe
JIeNarOTCs aKIEHThl Ha HamOoJiee CIIOKHBIE M BaKHBIC IOJIOKEHHUS H3y4aeMoro marepuara.
Matepuanbl JIEKIUI SIBISIOTCS OMOPHOM OCHOBOWM [UIsi TMOATOTOBKM OOy4arommxcs K
MPAKTUYCCKUM 3aHSITHSIM / JJA0OPATOPHBIM pabOoTaM W BBHIMOJTHCHHS 33JIaHUH CaMOCTOSTEIHHOU
paboThl, a TaKKe K MEpONPHUATUSAM TEKYIIEro KOHTPOJIS YCHEBAEMOCTH U MPOMEKYTOUHOM
aTTECTAIUU 10 TUCIHUIIINHE.

B xome neKUMOHHBIX 3aHATUN PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHHE Y4YEOHOTO

Marepuania.

10.3. Meroauueckue YKa3aHUsl MO OCBOEHHMIO JAWCHMIUIMHBI Ha J1a00pPaTOPHBIX
padorax

JlabopaTopHble paOOTHI TO3BOJISIIOT MPUOOPECTH CTYACHTaM YMEHHS paboTaTh C
XUMHUYECKHUMH peareHTaMu, MocyJq0i U mpuOopaMu, OCYIIECTBISTh XUMUIECKUN IKCIIEPUMEHT U
NIPOBOJIUTH TIEPBUYHBIC HAyYHBIC HCCIIeN0oBaHUsA. B maboparopHbie pabOTHI BBEICHBI DJIEMEHTHI,
MOBBIIIAIOIINE WHTEpPEC CTYIEHTOB K HUM M HMX IO3HABaTENbHYIO aKTUBHOCTh. Hampumep, B
pabore "OmnpeneneHne MOJIIPHOM MacCchl IKBHBaJeHTa MeTaila" OMpeNensieTcss HE TOJIbKO
DKBHMBAJIEHTHas Macca (JIMTEpaTypHBI BapuaHT), HO W aTOMHas Macca Meramna. B pabote
"Omnpenenenne TemioBoro 3¢@dexra peakuuu" TEIIOEMKOCTh KaJlOpUMETpa OmpeesseTcs
METOAMYECKH Oojiee IPpaMOTHO, YeM 3TO ONKCAHO BO BCEX JAOOpAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpPOCTh XMMHYECKOW peakiuu'', TOMHUMO Ka4eCTBEHHBIX 3aBHCHUMOCTEH CKOPOCTH
pPEaKIMu OT KOHIIEHTPAIIMU PEareHTOB M TEMIEPATyphl, CTYAEHTHI Pe3ylbTaThl dKCIEPUMEHTA
00pabaThIBaIOT KOJMYECTBEHHO W BBIYMCISIOT SHEPTHIO AKTHUBAIMM M KUHETUYECKHU IOPSIOK
pEaKINH.

JInsi  TIOBBIIIICHWSI TIO3HABATENBHOW AaKTHBHOCTU CTYJIEHTOB W TIPUOOPETEHHS WMH
MEPBUYHBIX HABBIKOB HAYYHOT'O HCCIEJOBAHMS, B OTH KiIaccHYeckue nabopaTtopHbie paboThI
BBEJICHBI 2JIEMEHTHI HAYYHOTO UCCIIEIOBAHUS, KaK-TO:

a) CaMOCTOSITEIHHO TT0100paTh PEaKTUBHI JIJIS MPOBEACHUS TOW UM HHON peaKIlnu;

0) 0OBACHUTH MPOTEKAHUE OJIHOM peaklMH U HE MPOTEKaHWE IPYroi, Ha MepBbIN B3I
0J00HOH, peaKInu;

B) TpeicKa3aTh MPAKTHYECKOE 3HAYCHHE TOW WM WHON pPEaKIUH, COMPOBOXIAIOIICHCS
HEOOBIYHBIM 3P (HEeKTOM, U T. 1.

[ToaroToBKy K Kaxaou J1abopaTopHOM paboTe CTYJAEHT MOJDKEH HadaTh ¢ O3HAKOMIICHHUS C
TUTAHOM 3aHSATHS, KOTOPBII OTpaXkaeT coiep:KaHue MPe IO KEHHOM TEMBI.
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[locne BBIMONHEHUS KaXIOW J1abopaTopHO pabOThl CTYAEHT O(QOPMIISET OTYeT, B
KOTOPOM YKa3bIBAIOTCA II€IM PaboThl, X014 PabOTHI, JAaeTcs PHUCYHOK W ONHMCAHHE YCTAHOBKH,
TabJIMIIa YUCICHHBIX PE3yJIbTaTOB, BHIYUCICHUS U BHIBOIBL.

[Tpu oneHnBaHKMN 1Ta0OPATOPHBIX PAOOT YUUTHIBACTCS CIEAYIOIIEE:

- Ka4eCTBO BBIMOJHEHHSI AKCIEPUMEHTAIBHO-TIPAKTHUECKOW YacTH paboThl H
CTENEeHb COOTBETCTBUS PE3Y/IbTAaTOB pabOTHI 331aHHBIM TPEOOBAHHUSM;

- Ka4ecTBO 0(OpMIICHH OTUeTa Mo padore;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPU 3aIIUTE PAOOTHI.

10.4. MeToauyeckue yKa3aHHs 110 CAMOCTOSITEIbHOI padoTe 00y4aromuxcs

CamocrosarenbHass pabora oOecrieyMBaeT IMOATOTOBKY OOYYalomIerocss K ayAuTOPHBIM
3aHATHAM M MEPOIPUATUAM TEKYLIETO KOHTPOJS M MPOMEKYTOYHOM aTTECTAlMM 110 M3y4aeMOU
JUCHUTUTHHE. Pe3ynbTaTbl 3TOH TOATOTOBKM MPOSIBISIFOTCS B aKTUBHOCTH OOYYaroIIerocs Ha
3aHATUSX M B KAaueCTBE BBINOJIHEHHBIX IMPAKTUYECKUX 3aaHUN M Jpyrux (opM TeKyIIero
KOHTPOJISL.

[Ipu BBINONHEHUM 3aJaHUM IJIs1 CAMOCTOSITEILHOM PabOThl PEKOMEHIyeTcsl mpopadoTka
MaTEepUaAIOB JICKUUMH MO0 KaXJAOW NPONMIEHHOW TeMe, a TaKKe H3YyYEHUE PEKOMEHIyeMOU
JUTEpaTyphl, IPEICTaBICHHON B pa3zaeie .

B mpormecce camocToATenbHON pabOTHl MPHU W3YYEHUH JUCIHHILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHELUATM3HPOBAHHBIX AYIAUTOPHUIX AJIS CAMOCTOSITEIbHON paboThI
(ykazano B T1abn. 11). B ayaurtopusx wumeercss J0CTyo uepe3 HHPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIeKTPOHHON MH(POPMAaLMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anexrponnoit 6udnuoreunoi cucreme (ObC), rae B 21eKTpOHHOM
BUJIE pAacIoyiaraloTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBbI JIsl CAMOCTOSATEIbHON PaOOTHI MPU U3YUYEHUU JAUCLUIIINHBI.

Jns obyvaromuxcs Mo 3a04HOi (opMe 00ydeHus camocTosiTelbHas paboTa sBIseTCs
OCHOBHBIM BHJIOM Y4€OHOM 1€ATEIbHOCTH.

10.5. MeToanueckne yKa3aHus Uil BbINOJHEHUSI KOHTPOJBHBIX PadoT

[Tpu uzyuenun kypca «OOImIel U HEOPraHUYECKON XMUMHMU» MPOBOAUTCA S KOHTPOIBHBIX
paboT 1o pazaenam IUCIHUILUIUHBIL.

B xonTpOapHyo padboTy Ne 1 BXOAST BOMPOCKH! IO OCHOBHBIM 3aKOHAM XHUMUU: BapuaHT | -

20 (mo BBIOOpPY TpernogaBaTens) U3 Metoanveckux ykasanuid: JK.B. Manynesuu, O.H. Koasesa,
T.B. CazontbeBa «BBenenue B kypc obmiert xumuu. OCHOBHBIE TOHATHS U 3akoHB HI'TY, r.
Huxunit Hosropon, 2020. 54 ¢)

B xoHTponbHYI0 paboTy Ne 2 BXOJAT BOMPOCH MO XMMUYECKOH TEPMOJIMHAMUKE: BapUaHT
1 - 28 (mo BeIOOpY mpemnonaaBaTens) U3 Meronudyeckux ykazanuit: I.H.bopucosa, A.B. bopucos,
10.B. barranosa, B.K. OcmanoB OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEAKIUI.
H.Hosropoa, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xonTponbHyto pabotry Ne 3 BXOOAT BONPOCH MO CIEAYIOIIMM TeMaM: CKOPOCTh
XUMHYECKMX pPEaKIMil, XWMHUYECKOEe paBHOBECHE, BIUSHUE TEMIIEpaTypbl Ha CKOPOCTh
XUMHYECKON peakIuu u T.1.. BapuaHT 1 — 28, 1-27 (o BEIOOpY MpermoaaBaTesist) H3 METOINIECKUX
ykazanuii: [.H. bopucoBa, A.B. bopucos, l0.B. barranosa, B.K. OcmanoB OcHoBHbIE
3aKOHOMEPHOCTH INpoTekaHusa xumuueckux peakuui. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015.-49c.

B xonTtponbHytro paboty Ne 4 BXOZSAT BOMNPOCH MO CIEAYIOIIMM TeMaM: CHOCOOBI
BBIPQKEHHUSI ~ KOHLIEHTPALlUM  pPacTBOPOB; CTEXMOMETPUUYECKHE  PACUETHI, OKHUCIUTEIbHO-
BOCCTAaHOBUTEIbHBIC peakiuu: BapuadT 1-30 (mo BBIOOpY mpemomaBaTeNsl) M3 METOIUYCCKUX
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ykazanuii: A.B. bopucos, A.Jl. CamconoBa, I'."H. bopucoBa KoHTponbHbIE 3agaHusd MO TeMe
pactBopsl. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2017. 14 c.

B xonTponpHyto paboty Ne 5 BXoIAT BOMPOCH! MO T€MaM: TaJIbBAHUYECKUE SJIEMEHTHI,
AIIEKTPOJIN3, JIEKTPOJHBIM NOTEHLMAN, BOJAOPOAHBIN 3J€KTpoj, ypaBHeHue HepHcra: 3amaua 1-
100 (mo BBIOOpY mpenoaaBatensi) u3 Meroandeckux ykaszanuii: O.H. Kosanesa, FO.B. barranosa,
B.K. Ocmanos, A.Jl. CamconoBa Dnektpoxumusi. H. Hosropoa. HI'TY um. P.E. Anekceena. 2012.
S52c.

11. OHEHOYHBIE CPEJACTBA JJJIs1 KOHTPOJISI OCBOEHUA JUCHUIIJIMHBI

TunoBble KOHTPOJIbHBIE 33/IaHUS WM HHbIEe MaTepuajbl, HeOOX0AUMbIe VIS OLeHKH
3HAHU, YMEHHN i, HABBIKOB M (MJIM) ONBITA B X0/I€ TEKYIero KOHTPOJIS yCIleBaeMOCTH

Bonpocel, nuHAMBUAYaIbHBIE 3aJaHUS] U 3a]1a4M [IPEICTABICHBl B METOJUYECKUX YKa3aHUAX
K IIPAaKTHYECKUM M JT1abopaTopHbIM 3ansatusm [3.1 — 3.8], nmpeacrasieHHbIx B 11. 6.3.

Ilpumepvt munoewix 3a0anuii:

11.1.1. TunoBbIe 3a1aHUs K MPAKTHYECKUM (CEMHHAPCKHUM) 3aHATHIM

Bansitue Ne 24 (2 yaca)
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBbIE peakunu. Pemenue 3agau

1. UnauBuayaabHOE PEUICHUE 33[a4l OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIM PEAKIUAM (110

BbIOOpY mpenojaBareisi M3 METOAMYECKUX YKa3aHUMl K J1a0OpaTOpHBIM M IMPaKTUYECKUM

anstusMm:  CamconoBa A Jl., Tamkun AJL, CasonteeBa T.B. «OxuciautenbHo-
BoccraHoBuTenbHbIe peaknun» H. Hosropox, HI'TY um. P.E. Anekceea. 2012. 36 ¢.)
THUITIOBBIE 3AJIAY:

1. OHpeI[eJII/ITe BO3MOXHOCTb CaMOIIPOU3BOJIBHOTO MMPOTCKAHUA peaknuu npu

CTAaHAAPTHBIX YCIIOBUAX
2KMnQOy4 + 16HF = 2MnF; + 5F, + 2KF + 8H,0

2. Ol‘IpeI[eJII/ITe BO3MOXHOCTb CaMOIIPOU3BOJIbHOT'O MMPOTCKAHUA  pCAKIUHA npu

CTaHJAPTHBIX YCIIOBUAX
2KMnO,4 + 16HBr = 2MnBr» + 5Br, + 2KBr + 8H,0

3. Omnpenenure BO3MOXKHOCTH CAMOINPOU3BOJILHOTO MPOTEKAHUS  PEAKIUH  [PH

CTaHAAPTHBIX YCIIOBUAX
2FeO,” + 8H" + 2Br — Fe** + Br, + 4H,0

4. OHpeI[eJ'H/ITe BO3MOXHOCTbH CaMOIIPOU3BOJILHOTO IPOTCKAHUA pcaknuun npu

CTAaHAAPTHBIX YCIIOBUAX
AsO,¥ + 2H,0 + 21" = AsO, + I, + 40H
5. BerurcinTe KOHCTAHTY PABHOBECHSI PEAKIIHU
2KMnQO, + 10FeSO,4 + 8H,S0,4 = 2MnSQO, + SFEZ(SO4)3 + K,SO, + 8H,0
6. OnpenenuTe HANPaBJIeHUE PEAKIIUH TIPH CTAHIAPTHBIX YCIOBUAX
2KMnQO, + 5H,S + 3H,S0,4 = 2MnS0O, + 2S + K,SO,4 + 8H,0

7. MeToIOM HOHHO-3JIEKTPOHHBIX YPAaBHEHUH Moa0epHuTe KOIDPUIMEHTB B CIEMYIONINX
OKHCJIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX PCAKIUAX. VKaXuTe OKUCIUTEIL U BOCCTAHOBUTENL. Kakon
HU3 3JICMCHTOB OKHCJISICTCA, KaKoOil BOCCTaHABINBAETCS?

l)A| + K,Cr,07 + H,SO4— Alz(SO4)3 + CI’z(SO4)3 + K,SO4 + H,O

2) Al + KMnQO4 + H,SO,— Alz(SO4)3 + MnSO, + K,SO, + H,O

3) MnO, + KCIO3 + KOH— K,MnQO, + KCI + H,O

4) Bi,O3 + Br, + KOH— KBiO3 + KBr + H,O

5) SnCl, + K,Cr,07 + HCl — SnCl, + CrCl; + KCI + H,0

31



6) Mg|2 + H,05 + Hy,SO4— I + MgSO4 + H,0

7) FeSO, + KCIO; + HzSO4—>F€2(SO4)3 + KCI + H,0O

8) KNO, + K,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO,4 + H,0

9) MnO, + O, + KOH— KoMnO,4 + H,O

10) SO, + FeCl; + H,O— H,SO,4 + FeCl, + HCI

11) H,S + K,Cr,07 + H,SO4— S + CI‘z(SO4)3 + K,SO,4 + H,O

12) H,SO; + HIO3— H,S0O, + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MNnSO,4 + Ky,SO4 + H,O

14) KMnO,4 + KBr + H,SO4 — MnSOy4 + Br, + K,SO,4 + H,O

15) SO, + KMnO4 + H,O — KySO4 + MNO, + HSO4

16) Kl + KMnO4 + KOH — I, + KoMnO4 + H,O

17) MnO, + H,SO4— MnSO,4 + O, + H,O

18) FeSO,4 + KMnOy4 + H,SO,4 — Fez(SO4)3 + MnSQO,4 + K,SO4 + H,O

19) KNO; + KMnO,4 + KOH — KNO3; + K;MnO4 + H,0

20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO

21) NaCrO; + H,0O, + NaOH— Na,CrO,4 + H,0

22) P + HNO3 + H,O — H3PO,4 + NO

23) KMnO,4 + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO

24) Fe,03 + KNO3; + KOH— K,FeO,4 + KNO, + H,O

25) I, + KOH — KI + KIO3 + H,0

26) KIO3; + H,05 + H,SO4— O, + 1 + Ky,SO4 + H,O

27) Al, + KOH + H;0 —K[AI(OH),] + H,

28) SnCl; +KMnO,4 + HC1 — SnCl4 + MnCl; +H,0

29) Cl, + KI + KOH — KC1 + KIO3 + H,0

30) SnCl, +FEC|3 — SnCly + FeCl,

8. MCTOI[OM SJICKTPOHHO-UOHHBIX ypaBHeHI/Iﬁ COCTaBbTC IIOJIHBIC YPABHCHHA peaKHHﬁ,
YYUTBIBASI, YTO JTUOO OKUCIUTENH, TUOO BOCCTAHOBUTENb SIBJISIOTCS Takke U cpenoi. ObocHyiTe
Ha OCHOBAaHMHU CTAHAAPTHBIX OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX ITOTCHIMAJIOB BO3MOXHOCTbH
MPOTEKAHUS JTaHHBIX PEAKIIHH.

1) KI + H,SO4/kon/— I, + H,S + K,SO,4 + H,O

2) KBr + H,SO4/koH1/— Bry + S + K,SO4 + H,O

3) NaBr + H,SO4/xou1/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xonn/— MgSO4 + S + H,0

5) Al + H,SO4/kou11/— A12(804)3 + H,S + H,0O

6) Cu + H,SO4/kou1/— CuSO4 + SO, + H,0

7) Ag + H,SO,/kon/— Ag,SO, + SO, + H,0

8) HCl/xoun/ + MnO,— Cl, + MnCl, + H,O

9) HCl/xounn/ + KMnO,—Cl, + MnClI, + KCI + H,0

10) HCl/koun/ + PbO,— Cl; + PbCl; + H,0

11) HCl/koun/ + CrO3 — Cl;, + CrClz + H,0

12) HCIl/xoun/ + K,Cr,O7— Cly + CrCl; + KCI + H,0

13) Zn + H,SO4/kou1/ — ZnSO4 + H,S + H,O

14) CuS + HNO3— S + Cu(NO3); + NO + H,0

15) Cu,0 + HNO3;— Cu(N03)2 + NO + H,0

16) CuS + HNOs/konu/— H,SO, + CU(NO3)2 + NO, + H,O

17) FeS + HNOs/konu/— Fe(N03)2 + H,SO4 + NO, + H,O
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18) MnS + HNO3;— S + NO + MH(NO3)2 + H,0

19) FeSO4 + HNO3;— F62(804)3 + FE(NOg)g + NO; + H,0O
20) MnS + HNO3/kou/—H>SO4 + NO, + Mn(N03)2 + H,0
21) Ag + HNOs/koHL/— AgNO3 + NO, + H,0O

22) Zn + HNOz;— Zn(N03)2 + NO + H,0O

23) Mg + HNO3/ouennpaz6./— Mg(NO3), + NH4NO3; + H,0O
24) Fe + HNO3s— Fe(NOg)z + NO + H,0

25) S + HNO3z— H,SO4 + NO

26) H,S + HNO3— S + NO, + H,0

27) Cu+ HNOg/pa36/—> Cu(N03)2 + NO + H,O

28) Sn + HNOs/kou/— H,SnO3 + NO, + H,O

29) Fe + H,SO4/xoH1/— F62(804)3 + SO, + H,O

30) KsS + HNO3;— S + NO + KNO3 +H,0

11.1.2. TunoBbIe 3a1aHusI 1JI51 JIAOOPATOPHBIX PadoT
JladoparopHoe 3ansaTue Ne 1 (4 yaca)
OmnpenesieHne 3KBUBAJIEHTHOM MaCChl MeTaJLIa
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
. Henp paboTsI
. [lopsiiok BeINoNHEHUs pabOThI
. O6paboTKa SKCIEPUMEHTATBHBIX JAaHHBIX

. Cxema ycTaHOBKH

. HaiiTu sxBuBanenTHyro maccy cepbl B coeauaenusix HpS; SO3; FeSO,; CuSO:s.

. OT 4ero 3aBHCHT DKBUBAJICHT XMMHUYECKOTO 3JIEMEHTA: 1) OT BaJIGHTHOCTH; 2) BCeraa
SIBISETCS MOCTOSSHHOM BETUUYMHOMN.

1
2
3
4. AHanu3 pe3yiabTaToB
5
6
7

8. Yemy pasen oGbeM | MoJIb HealnbHOro rasa mpu 25 °C u gaBieHun 1 aT™, Macca ero
sKBHUBaJIeHTa — 29,65 r/Monb. UeMy paBHBI BaJI€HTHOCTh M aTOMHasl Macca MeTajljaa, Kakod 3To
MeTan?

9. OnpenenuTh SKBUBAICHTHYIO Maccy MeTaiuia, eciau 0,4 T ero BEITECHUIIN U3 BOZIBI 624
miH, ipu 470 OC 1 743 Mm pT. cT.?

10. 0,36 r metamia o6pazyroT 0,68 r okcuaa. OnpenenuTs SKBUBAICHT MeTalIa.

11. Mblimbsik oOpa3yer ABa OKCHJIA, U3 KOTOPBIX OJMH COAEPXKHUT 65,2 % (Macc.) MBIIIbSIKA,
a npyroit — 75,7% (macc.) Mblbska. OnpenennTs 3KBUBAJICHTHBIE MAcChl MBIIIbSKa B 000MX
cinydasix. Hanucats popmysbl COOTBETCTBYIOIIMX OKCHIIOB.

12. CpopmynupoBaTh 3aKOH SKBHBAJIICHTOB, IaTh €T0 MAaTEMaTHYECKOE BBIpaKECHHUE.

13. Kak onpeaenuTh SKBHBAJCHT OKCHIA, ©CIH W3BECTECH SKBHBAJICHT JJIEMEHTA,

COEAMHUBIIETOCS C KUCIOPOIOM?

14. late onpeneneHus S5KBUBAJICHTA 3JIEMEHTA, SKBUBAJICHTHOW MacChl.

15. Haiitu sxBUBaneHTHYIO Maccy Mapratia B coequHenusx: Mn(OH)s; KoMnOg4; MnSQOg.

16. Cxomnbko skBuBanieHToB coaepxutcs B 200 r CaCOgz; B 400 r NaOH?
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11.1.3. TunoBbIie Bonpockl (3aaHusl) 1Jisl YCTHOTO (MUCHMEHHOI0) ONpoca
JIEKIIUS Ne 5
3aBHCUMOCTH CKOpPOCTH peakiuu oT Temneparypsl. [Ipunnun Jle-Illatenne

THUIMOBBIE BOIIPOCHI JJs1 TIPYIIIOBOI'O OBCYXIEHUS HA
JIEKIIMOHHBIX 3AHSATHUSAX:

1. Kak 3aBUCHT CKOPOCTh XUMHUUYECKOW PEAKIIMK OT KOHIICHTPAIIMU PEarupyroIux BEIICCTB
JUTISL CTIOKHBIX PEeAKIIAA?

2. Hanmmure mudpepeHnmranibHoe KHHETHYECKOE YPaBHEHUE PEAKIINH.

3. Uro Ha3pIBalOT mopsakoM peakiuu? Kak 3KCIIepUMEHTaIbHO OINPEACIISIOT MOPSI0K
peaKkiuy 1Mo JaHHOMY BEIlEeCTBY?

4. Kakx UW3MEHSIOTCS KOHIICHTPAIIMM BEHICCTB BO BPEMEHH IO MeEpe MPOXOXKICHUS
peaknun? Hanummre MHTErpaibHOC KHHETHYECKOE YPABHEHHE IS PEAKIIUU TIEPBOTO TIOPSIKA.

5. Or xakux (HaKTOpPOB 3aBHCHUT CKOPOCTh XHMHUYCCKOW PEAKIMU B TETEPOTESHHBIX
cucTteMax?

6. Kak u moyemy 3aBUCHUT CKOPOCTh peaklUd OT TeMmmeparypbl? Hamuimmute ypaBHEeHHE
Appennyca. KakoB Qu3nyeckuil cMbICI KOHCTaHT ypaBHeHus? Kakue skcrnepuMeHTalbHBIE
JIaHHBIE HEOOXOIUMBI JJI pacyeTa SHEPTHUH aKTHBALIMH?

11.1.4. TunoBbIie TECTOBLIE 3aaHUNA

Tema «OcHOBHBIE M10JI0KEHHS, 3JIEMEHThI XMMHYECKOH TePMOJIMHAMMKH M TeIlJIOBbIe
3¢ deKThl XMMHUYECKUX PeaKIni»
1. TennoBoii 3¢ ekt peakuu XapakTepu3yeTcsi U3MEHEHUEM
1) sHTpOIINY;
2) SHTAIBIINY;
3) MOBBILLICHUEM TEMIIEPATYPHI;
4) BHYyTpEeHHEH SHEpruM.
2. Peakuus mpoTekaeT caMOIpPOM3BOJIBHO B IIPSMOM HalpaBJI€HUH, €CIIN
1) AH<O0;
2) AG<O0;
3) AS>0;
4) AH>O0.
3. DHTpomus ABJISIETCS XapaKTePUCTUKOM
1) TenI0TH CUCTEMBI,
2) 6ecniopsiJika CHCTEMBI;
3) noTeHUMaNbHON YHEPTUH CUCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. TemnoBoil 3pexT peakluy 3aBUCUTE OT
1) TemnepaTypbl OKpyXKaroleil cpeabl;
2) naBJIeHUS B CUCTEME;
3) Ha4aIBHOTO U KOHEYHOTO COCTOSTHUSI CUCTEMBI,
4) nyTH NpOTEKaHMsI pEAKLIUU.
5. B xopae peakuuy NpoUCXOAUT BBIAEIEHUE Fa3a — CHCTEMA PACLIMPAETCS, IIPU ITOM €€
1) suTpomnus ymenbinaercs (AS<0);
2) sHTanbnus yBeaunuuBaetcs (AH>0);
3) suTpornus Bo3pactaet (AS>0);
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4) BuyTpeHHss sHeprus ymeHbimaetcs (AU<O0).
6. Jlns kakoit peakuuu ASxp >0?
1) CaCOj3; (x)=CaO(k)+ COx(1);
2) 2S0; (r)+ O2(r)=2S05(r);
3) la(r)+ Ha(r) = 2HI(r);
4) 3H,(1)+ Na(r) = 2NHj3(1).
7. Peakuus mportekaeT caMOIIPOU3BOJILHO IPU TeMIepaType Huske paBHoBecHOH ( T<T)), B
clIydae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakmmsi mpoTeKaeT CaMOMPOM3BOJIBHO TMPU TEMIIEPATypax BBIINIC TEMIICPATYPHI
paBHOBECHS B CIy4yae ecliu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucreme HET paBHOBECHS, PEaKIIMs HE BOZMOXKHA IPH JIFO00H TeMmepaType B ciydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<O0.
10. Peaxiust mpoTeKaeT caMOMPOM3BOILHO MIPH THO00H TeMIepaType B cliydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<0;
4) AH>0, AS>0.
11. Peakrusi siBIi€TCS 9K30TEPMHUECKOM, €CITH
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peakuust mpoTEKaeT C MOTJIOMIEHUEM TETIIa, eCIH
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>O0.
13. Cucrema HaxOIUTCS B paBHOBECUH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTpONUs CUCTEMBI OBBIIIAETCS TIPH
1) KOHIEeHCalUH T1apa;
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2) KUTICHUHN KUIKOCTH;
3) KpUCTAJUIU3ALIUH KUJKOCTH;
4) ocaxaeHHH.
15. DOHTponus cuCTEMbI yMEHbLIAETCS IIPU
1) kpucramm3anuy;
2) MJIaBJICHUH,
3) BO3TOHKE;
4) pacTBOpPCHHH.
16. Peakuus npotekaer no ypasaeHuto 2 HCly) + Cayy = CaClyyy + Hyr. Crombko Modeit
HCI Bcrynuio B peakuuto, eciu Boiienuioch 152,88 k/Ix Teruia?
1) 1 moup;
2) 0,25 mob ;
3) 0,5 moub; 4
4) 1,5 MOJb.
17. DOuranenus obpazoBanus FeOcocraBiser -265 kJk/Monb. CKOJBKO TEIUIa BBIIACIHUTCS,
ecnu obpasyercsa 144 r okcupa xenesza?
1) 132,5 xJIx;
2) 530 x/Ix;
3) 677 xx;
4) 488 xJIx.
18. Cornacho 1 ciencruro 3akoHa I'ecca TemmoBoi 3 ekt peakuuu
Fezo3(K) +3 CO(F) =2 FE(K) + 3 COz(r) paBeH
1) AH xp = - 240,18 xJIx;
2) AH%p = 240, 18 kJIx;
3) AHOXp = 340 xJIx;
4) AH%p = - 226,9 kJIx.
19. OnTponus cucremsl B xo1e peakiuu Na,COs3) = NaO + COy(ry yBemMumBaeTcs, T.K.
1) o6pasyercs ras;
2) peakiusi cCaMOIpOU3BOJIbHAS;
3) oOpasyeTrcst OKCHI HaTpus,
4) 0Opa3yroTcs iBa OKCUJA.
20. Onpenenute TemuoBoi 3G ekt cropanus KUAKOro CSy ) 10 00pa3oBaHUs Ta3000pa3HbIX
CO;z u SO3.
1) - 602 x/Ix;
2) 635,2 x/Ix;
3) — 635,2 xJIx;
4) 602 xJx.

11.1.5. TunoBbIe 3a1aHUs AJI51 KOHTPOJIbHOMH PadoThI

KOHTPOJIbBHASI PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHbBI XUMHWW»
BAPUAHT 1
1. Ckonpko moueir u Mosekyn conepxuT 10 T xmopa npu H.y.? Onpenenute ero oobeM
(m.y.).
2. B3aThl paBHBIE MacChl a30Ta W KHCJIOPOJa NPU OJUHAKOBBIX yCIOBUsAX. Ompenenute
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COOTHOIIIEHUE 00HEMOB ITUX T'a30B.

3. I'a3, mIOTHOCTH KOTOPOTO 1O BO3AyXy coctapisieT 0,6, HAXOMUTCS B COCYJI€ €MKOCTBIO
201 mox naBnenuem103,8 klla HpI/IZOOC.PacchTaﬁTe Maccy rasa.

4. ITpu narpeBannu 20 r Meraa noixydeHo 21,66 r okcuaa. Onpenenute SKBUBAJICHTHYIO
Maccy OKCHJa U MeTaJlja.

5 Kakoii ra3 u B KakoM KOJMYECTBE OOpa3yeTcs Mpu B3auMoiecTBuu 6,4 r meau ¢
M30BITKOM KOHIICHTPUPOBAHHOM CEPHOM KUCTIOTHI?

6. DxBHBasIeHTHas Macca MeTauia paBHa 20r/mMoib. Kakoi mpoieHT mo Macce Kuciopo/ia B
OKCHJI€ JaHHOT'O MeTaa?

BAPHUAHT 2

1. Macca 1xa ra3a npu H.y. paBHa 0, 0021kr. Onpegenure MOJISIPHYIO MacCy rasa U €ro
IUIOTHOCTB IO BO3IYXY.

2. B kakom oO0beMe BOIOpoOa MPH H.y. coaepkutes 18- 10% MOJIEKYJ1?

3. Onpenenurte naBieHue dTHIIeHA B cocyne oobemom 10 1 mpu -2°C.

4. IIpu BoccTanoBieHnu 1,34 T okcHaa MeTaiia BOJAOPoIoM obpa3oBaiochk 0,324 r BOAbL.
Onpenenure SKBUBAJIIEHTHYIO MacCy MeTalia.

5. Cmewmanu 7,3 xsopoBoaopoaa u 4r ammuaka. CKOJIBKO IPaMMOB XJIOPUJIa aMMOHUS TIPU
3TOM oOpa3zyercsi? Kakoif ncxoaHblii ra3 ObLI B3ST B U30BITKE?

6. [Ipu B3ammopeiictBuu ¢ Bomoil 0,25T NBYXBaJIEHTHOTO METaJlla BBIACTWIOCH 140Mit
Bojiopoaa (H.y.). Kakoit ato metann?

BAPHUAHT 3

1. Haiigute cooTHOIIEHNEe 00BEMOB PaBHBIX Macc a30Ta U aMMHUAKa.

2. Onpenenute Maccy okcuaa yrinepona(ll), conepxanryro 2 1026MOJ'ICKyJ'I.

3. Kakoii 06beM 3anumaert 4 1 Bojgopoa npu aasiennu 1 atmochepa u 5°C?

4. PaccumTaiiTe SKBUBAJIEHTHYI0 MacCy O3JIEMEHTAa, €CIM €ro COEIAMHEHHE C Cepoil
conepxut 13,8% (1o mMacce) cepbl, 5KBUBAJIIEHTHast Macca KOTopoit paBHal 6,03r/Mob.

5. K pactBopy, conepxkamemy 10r mutparta cBunna (II), mpumunu 10 mn 5%pactBopa
xopuza Hatpus (p = 1,03r/cm®). Onpenenure Maccy 0Gpa3oBaBIIErocs 0CA/IKA.

6. IIpu B3aumopeiictBuu 13r meramna (I) ¢ Bomoit Beimenuiock 3,731 Bogopoaa(H.y.).
Omnpenenure 3TOT METaILI.

BAPHUAHT 4

1. Onpenenure 00beM yriaeKHCIOro rasa (H.y.), COAEPIKAIIEro TaKoe e KOJIMYECTBO
MOJIEKYJI, 4TO U B 10r BOABI.

2. Tlpu 7°C naBiieHue ra3a B 3aKpbITOM cocyje paBHO 96 kITa. Kakum craHeTr JaBiieHHUE,
€CIIM OXJIaUTh cocyn 10-33°C?

3. M3 CKONBKHX aTOMOB COCTOWT MOJIEKyJia aproHa, €CJH TUIOTHOCTh €r0 10 BO3IYXY
paBnal,38?

4. Oxcupn metamia (IIT) conepxut 30% mo macce kucimopoaa. OnpenenuTe 3TOT METasll.

5. Ckonbko Hutpara menu (II) oGpasyercst npu B3auMoAeHCTBIM M30BITKA pa30aBIeHHON
a30THOM kucnotel ¢ 3,2 r Meau? Kaxoii ra3 u B kakoM oObeme (H.y. BBIIENSETCS B ATOH
peaxkuun?

6. DOxBuBanmeHTHas Macca Metawma (II) paBHa 12 r/monb. OmnpemenuTe TPOIEHTHOE
coJiep’KaHue KHUCIOpOoa B OKCHJIE 3TOr0 MeTalljia.

BAPHUAHT 5
1. ConocraBsTe YMCIO MOJICKYJ, cojepskamuxcs B 1T azora u B Ir okcuaa azora(ll). B

KaKOM CJIy4ae U BO CKOJIbKO Pa3 YKCJIO0 MOJIEKYIN Ooiblie?
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2. Kakoit 06bem npu H.y. 3aauMaeT 10r xiaopa? CKoJIbKO MOJIEH XJIopa COAEPIKUTCS B ATOU
macce?

3. KakoB o6wbem Bomopoga mpu 17°C u masmenmm 200 klla, BBLIGIHBIIErOCS IPH
pacTBOpeHMH 1,5 Kr IMHKA B COJISTHOM KHUCIOTE?

4. Tlpu coenuaenun It docdopa ¢ kucmopoaom ObuI0 MoaydeHo 2,29r okcuna docdopa.
BreiBenute popmyiny aToro okcuaa ¢gocdopa.

5. MosxHo nu xene3o Maccoit 5,6r npesparuth B Fe;0, B3aumozeiicteuem ¢ 0,05 monb
kucnopona? Kakoit o6wem kuciopoaa (H.y.) moTpedyeTcst 1Jis TOTHOTO MPOTEKAHUS JaHHON
peakuuu?

6. CKOJBbKO 3KBUBAJCHTOB BOJOpPOAA MOTpeOyeTcs AJii BOCCTAHOBJICHHS 7,2 T OKCHJIA
xene3a(Il). Kakoii o6bem 3aiiMeT naHHOE KOJTUYECTBO BO1opoaa?

BAPHUAHT 6

1. PaccuuTaiiTe Maccy 0JJHOIM MOJIEKYJIBI CEPOBOIOPOIA.

2. HpI/I17°C u naBienun 104klIla macca 6241 raza cocrasisierl,185 kr. Omnpenenute
MOJIIPHYIO Maccy rasa.

3. OmpenenuTte MIOTHOCTH a30Ta Mo Boopoay. Kak oTHOcATCS 00beMbI paBHBIX Macc 3THX
ra30B MPU OJIMHAKOBBIX YCIOBUSIX?

4. Mblbsik 00pa3yeT JiBa OKCHJIA, COJEPKAINX COOTBETCTBEHHO 65,2 n 75,7 % Mbllibsika
no macce. Onpenennure XuMUIECKHUe POPMYIIBI STUX OKCHIIOB.

5. Ilpu BoccranoBienun yriaem 32 r okcuaa skene3a(lll) obpazoBanoce20,81 r xemnesa.
BbraucnauT BeIXO[T jKeTie3a B IPOIEHTax Mo Macce.

6. Ha BoccranoBnenne 1,8 r okcuma meramna tpedyercs 0,833 n Bomopoma(H.y.).
Onpenenute SKBUBAJICHTHBIE MACChl OKCHA U METaIa.

BAPUAHT 7

1. Onpenenute Maccy 10m a3zota mpu H.y. Kakoe KOJIMYECTBO MOJIEKYJ COACPKUTCS B
JIaHHOM 00BeMe?

2. Onpenenute 00BEM YIIICKUCIIOTO Ta3a (H.y.), COACpKAIIUNA TaKOe Ke KOJIHMIECTBO MOJIb,
kak u B 10 r Bogoposa.

3. Ilpu kakoMm maBIeHUH Macca XJiopa 00beMoM 311 COCTaBUT 2,5T, eciH TemrepaTrypa
pasHa 25 C?

4. DnemeHT 0Opaszyer okcui, coaepxkammi 32% 1o macce kuciopojna. PaccuuTaiite
SKBUBAJICHTHYIO MacCy JIAHHOTO 3JIEMEHTA.

5. HaBecky crmumaBa maccoit 8,215r, comepxkamero 75% wmapranma u 25% adrOMUHUS,
o0paboTanu pacTBOPOM COJITHON KHUCIOTHL. OmpenenuTe 00BEM BBIICIMBIIETOCS BOJIOPOAA
(n.y.). HaBecky aToro ke cruiaBa maccoit 6,89 r obpaboranu mienodsto. Berancnute oobeM
BBIIENMBIIErocst Bogopoaa mpu 21°C u 988 klla.

6. Ha oxucineHue [ByXBaJeHTHOTO MeTaina Maccoi 8,34 1 HeoOxogmmo 0,68 1
kuciopoaa(a.y.). Onpenenure, 9To 3TO 3a METAILI.

BAPHUAHT 8

1. Kakoii o6wem nipu H.y. 3aHuMaeT 10 r ammuaka? CKOIBKO MOJIEKYI COEPKUTCS B ATOU
Macce BerecTBa’?

2. [TnoTHOCTH MapoB OpoMa 1o Bo3ayxy paBHa 5,37. KakoB coctaB monekyn 6poma?

3. Onpenerure Macey 10 i1 kucnopoga npu 21°C u ganennn125 xIla.

4. ITpu BoccranoBineHun 16 r okcuaa meramia (1) amromuarem noaydeno 10,2r okcuma
amromuHus. OnpeaenuTe, 4To ATO 32 METaIL.

5. BemectBo umeer crnenyrommii coctaB % mo macce: 37,71 natpus, 22,95 kpemuws, 39,34

38



KUCJIOpO/Ia. Y CTAaHOBHTE MPOCTEHUIITYIO (DOPMYITY STOTO BEIIIECTBA.
6. [Tpu cxxuranuu St Metaia oopazoBanochk 9,44 r okcuaa qanHoro Metaia. Onpeaenure
HKBHUBAJICHTHBI MACChI OKCUA U METAJLJIA.

BAPUAHT 9
1. Yemy paBHa Macca MoJieKyiibl okcuaa ceps (1V)?

2. llpenmenvHbIii Ta3000pa3HbId  yrieBogopon Maccoir 0,268 1 3aHMMaeT o00beM
200m(n.y.). Haiinure MOISIpHYIO Maccy U yCTaHOBUTE YTJI€BOIOPO/I.

3. Cocyn emkocthio 101 mpu 27°C BMeIaeT OMH MOJb Bo3nyxa. Paccuuraiite naBneHue
BO3/lyXa B COCYJIe, €CIIM MOJISIpHasi Macca BO3yxa paBHa 29 r/MOJIb.

4. Tlpu BoccranoBieHnn 8,06 T OKcuaa MeTala OCpUIUIMEM TMOJYYeHO 5 T OKCHAA
Oepwinda. PaccuuraiiTe SKBHBAJIGHTHYIO MAacCy MeTajula, €ClIM OSKBHUBAJEHTHas Macca
Oepuus paBHa 4,5 T/MOJIb.

5. Tlpu pasnokeHun KapOOHATa KaJIbIHS BBIICIHIOCH 5,0 11 YIIIEKHCIOro Ta3a(H.y.).
Omnpenenute Maccy THAPOKCHIA Kallusi, HEOOXOAMMYIO JUIS TPEBPAICHUS BBIACITHBIIEIOCS
raza B kapooHar kaiusi. CKOJIBKO MoJiei KapOoHaTa KaIbLUs IPU 3TOM Pa3I0KUIOCh?

6. UeTslpexBaJleHTHBI MeTaJT Maccoil 1t pearupyer ¢ 0,27 r xuciopona. Omnpenenure
HKBHUBAJIEHTHBIE MACChl ATOI'0 OKCUAA U METajula. Y CTAHOBUTE, YTO 3TO 3a METaLL.

BAPHUAHT 10

1. Omnpenenure Maccy KHCIOpPOJA, COJEPXKAIIETO CTONBKO K€ MOJEH, CKOJBKO HX
COAEPKUTCS B 36T BOJBI.

2. Macca rasa oGbemom 107 m® (1.y.) paBHa 1,17510° kr. Boraucnutsb MOJIEKYJISIPHYIO
Maccy ra3a 1 Maccy OJJHOW MOJIEKYJIbI ATOTO rasa.

3. Kaxkoit o06wvem oxcuma yraepona(lV) MOXHO TMOMYyYUTh TPH TPOKATMBAHUH
rupokapbonara Hatpus Maccoit 210 T mpn25 C u gapnennn ] 06kI1a?

4. DKBUBAJIGHTHAs Macca MeTayuia paBHa 25r/mMonb. Paccumraiite 00beM Bogopoaa(H.y.),
HEOOXOUMOTO JIJIsl BOCCTAHOBIIEHUS €r0 OKCcH1a Maccoi 4,95T.

5. Kycouek cepedpstHo MoHeThl Maccoil 0,3 T pacTBOpUIN B KOHIICHTPUPOBAHHOM a30THOM
kucnore. K momyuyeHHOMY pacTBOpy n00aBunu xiopuaa Hatpus. Ob6pazoBaics ocaJok Maccou
0, 199 r.Kakoit % cepeGpa o macce coaeprxaicsi B MOHeTe?

6. KakoBa Macca ruipokcua Kaius, CoJleprKaiiasi CTOIBKO )K€ DKBUBAIECHTOB, CKOJIBKO UX
conepxutcs B128 r ruipokcuaa Kanpiys?

11.2. TunoBble KOHTPOJIbHBIE 3aJaHUSI MU HHbIE MaTepPHAJIbI, HEOOXOAUMbIE JIsl

OlleHKH 3HAHW, yMeHUii, HABBIKOB U (MJIH) ONBITA B X0/€ MPOMEKYTOUYHOH ATTECTAIUM 1O
AUCIHHUIJIMHE

OKk3aMeH IMPpOBOJUTCA B yCTHO-HHCLMCHHOﬁ (I)OpMC o BCCMY MaTcpuaily H3Yy4acMOro

Kypca «O011ast 1 HeOpraHu4ecKasi XUMHUI»

DK3aMeHAIMOHHBIN OWJIET COAEPKUT 5 BOMPOCOB U3 Pa3HBIX TEM Kypca.
IK3AMEHAIIMOHHBIE BUJIETHI

DK3AMEHAIIMOHHBINA BUJET N1
1. BHyTpeHHsas sHeprusi u ee ¢uzndyeckuil cMbica. IlepBblif 3aKOH TEpPMOJWHAMHKH.

Onranenusa. CraHmapTtHble ycinoBus. TerutoBeie d(dekTsl peakmuit Qv m Qp. DHmo - u
AK30TEPMUUYECKHUE PEAKIIUU. JHEPTETUUECKUE TUArpaMMbl STUX PEAKIUH.

2.. Huccoumanusa »aekTponuToB. MoHHoe mnpousBenenue Boxbl. lllkama KHUCIOTHOCTH.

HeliTpanpHble, kucnple n menounsle pactBopel U ux pH. Omnpenenuts pH B HacblieHHOM
pactBope Al(OH)3
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3. Onpenenuth Eqe muist peakiun A + B = C + ]I, ecim koucranTa ckopocr mipu 21 1 41 °C
COOTBETCTBEHHO PaBHBI 4. 1041 7,5.10%

4. Kakosa xonnenTpamus nonos H" , OH u pH B 5 % pacTBope YKCYCHOM KHCIOTEL.

5. B ragpBaHnuecKkoM 3€MEHTE IpoTeKaeT peakus Mg + sn** = Mg2+ + Sn*

A). HapucoBare cxemy 3JI€MEHTa U OINPEICIUTh HANPABICHHUE JBMKEHHS SJIEKTPOHOB BO
BHEIITHEH 1IN,

B). Paccumrats D.JI.C, ecnm komuentparmst monos [Mg™], [Sn®*] u Sn** paBumr
cootBeTcTBeHHO 0,1, 102 u 10°® mons/n

DK3AMEHAIIMOHHBIA BUJET N2

1. 3anucarb ypaBHEHUS NpPSAMBIX U 00paTHBIX ckopocteil rereporenHon (CaCO3z = CaO +
CO») u romorennoi (2N,O = 2 N, + O, - Bce BemiecTBa - Ta3bl) peakiiuii. DHEPrus aKTUBAIIUU
npoiiecca. AKTUBUPOBAHHBIN KOMIUIEKC. AKTUBHBIE MOJIEKYIIbI (pacnpenenenue Makcseia).

2. Jlnsa peakuuu 2N,0 = 2 Ny + Oy onpenenuTs: TEIIoBOH 3P GeKT peakiuu; BhIpaKeHUS
i xkoHcranT Ko u K, B cooTHomenne Mexay HUMH. byner nu peakuus caMONpPOU3BOJIBHO
npotekats pu 100 °C.

3. Beruucnuts 1P CaF,, ecnu B 1 nutpe Boast pactBopsiercst 0,0157 r aToit comnm.

4. Tlogbepute k0d3()PUIMEHTH B YpaBHEHHH. YKAKUTE OKHCIUTEIb U BOCCTAHOBUTEINbD.
Kakoii 13 371eMEHTOB OKUCIIICTCS, KAKOW BOCCTAHABIMBACTCS?

Al + KoCr07 + HyS04 — A12(804)3 + CF2(804)3 + K,S04 + H,O

5. Jnarpamma IlypOe. Kakue naHHble MOXKHO MOJYYUTh B IUIAHE KOPPO3MH METAJJIOB Ha

OCHOBE ITOM JAMarpaMmbl?

D9K3AMEHAIIMOHHBIA BUJET N3

1. Bakon l'ecca u ero cneactBus. Tepmoxumumyeckue ypaBHeHHUs. Pacuer TemIoBBIX
3P PEKTOB XMMUYECKUX peakluil 1Mo sHTadbnusM oOpa3oBanus (Ha mpumepe 2 NO + Cl; = 2
NOCT1) u cropanus. [Ipaktndeckas 3HaunMOoCTh 3akoHa ['ecca.

2. ®yukmun coctosaus cuctemsl (U, H, G, S). x ¢usmdeckuii cMbICT U CBS3b MEXKIY
HUMH. YTO 1O STHM MapaMeTpaM MOXHO orpenenuTs? OTBeThl 000CHOBaTh W TOJATBEPAHTH
bopmynamu.

3. Berauciauts pactBopumocts 1 1TP Ni(CN), ecori B 500 M1 Bozs! pacTBopsiercs 2,09-10
T COJIN.

4 . YpaBuath MeTosiom nosypeaximii: Clp + Kl + KOH = KCI + K103 + H,0

5. Jlns rampBaHUYECKOro syeMeHTta Fe| Fe'*? (1momns/m) || Ag'(0,1moms/m) |Ag ykasaTh
MOJISIPHOCTB AJIEKTPOJIOB M HATPABJICHUE IBIDKEHHS SJICKTPOHOB BO BHEIIHEW menu. PaccunraTh

SMC.

DK3AMEHAINUMOHHBIN BUJET N4

1. Ilpunmun Jle-lIllatenbe. ®DakTOphl, BIUSIONIAE HAa CIABUI PABHOBECUS XUMHYECKOU
peakuuu. [Tokazate Ha nmpumepe nonydenus ammuaka u NHi . + HoO , = NH4OH, paccunrtan
MpeJBapUTENBHO TEIJIOBOM 3P HEKT ITON peaklnu.

2. I'mapomnu3s conelt. Ilokaszars Ha npuMmepe KHoPO4. Ctenens u koHcTaHTa rugponusa. pH
cpenbl pu ruapoduse coneil. CriocoObl CABUTAa PAaBHOBECHSI TIPU THAPOIIH3E.

3. Onpenenuth naBieHue B cocyae oobemom 20 11 ra3oBoOi CMeCH TpH 20°C, cocrosieit u3
2 v xmopa u 10 T a3ora.

4. IMonoepute ko3 dunmeHTs! B ypaBHeHun: Al + KMn0s+ H,S0, — Al(S04)3 + MnS04 +
K5 S04 + H,0. YkaxxkuTe OKHCIUTEIL U BOCCTAHOBUTEL. KaKkoil U3 DJIEMEHTOB OKHCIISIETCS, KaKOMH
BOCCTaHaBIIMBACTCS?

5. CKOJIBKO TPaMMOB HUKEJIS M XJI0pa MOYKHO TMOJYYUTh MPHU JISKTPOIH3E XJIOPUIa HUKEIS
npu Toke 8 A u BpeMeHH 2 yac. BeIxoa 1o Toky kaTogHOro npouecca 66 %.
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S9K3AMEHAINMOHHBIN BUJET N5

1. T'oMoreHHbI ¥ rereporeHHbld KaTanus. JJoCTOMHCTBA U HENOCTATKUA KakKJI0r0 METO/Ia.
MexaHnu3m JIeMCTBHSI KaTalM3aTopa Ha CKOPOCTh M Ha paBHOBecue peakuuu. Hapucosartb
SHEPTreTHYECKYIO TUarpaMMy peakiiuu 0e3 KaTtaau3aTopa u ¢ HAM.

2. DHTpoMHs, 4TO OHA XapakTepusyer. I3MeHeHue SHTPONUH B Mpe/ienax roMoJIOTHYeCKOro
psna, Mpy yCIOKHEHUH MOJIEKYN, (Da30BBIX MEpexojax, ¢ pOCTOM TEMIIEpaTyphl, B PEaKIHIX C
ydacTueM ra3zoo0pa3Hbix BeniecTs. [loscHuTh Ha mpuMepax: Tepmuueckoro paznoxenuss CaCOs u
B CHHTE3€ aMMHAaKa.

3. MoxHO 71 TpUroToBUTH pacTBop KoHuentpanuei 0,01 M u 0,0005 M, ecnu [1P=4,4-10"°.

4. PaccraButh kK03 dunmueHtsl B ypaBHeHuu: K,S + KMnO4 + H,SO4 — S + MnSO,4 +
K>S0O4 + H,0. Yka3zars OKHUCIUTENDL U BOCCTAHOBUTED.

5. Koppo3usi ¢ BOIOPOIHON M KHUCIOPOAHOW nemnossipu3anued. JKenesHas miacThHKa B
KOHTAaKTe€ C MeIHOW HaxoauTcsi B BogHoM pactBope KCl. 3ammmuTe KaTomHbIA M aHOJHBIN
MPOLIECC KOPPO3HH U yPaBHEHUE PEaKIIUM.

D9K3AMEHAIIMOHHBIA BUJET N6

1. Bropoii 3akoH TepMoaWHaMHKH. OHeprus [uObOca. YcimoBue €aMONPOU3BOIBHOTO
IIPOTEKaHUsl MPOLIECCOB M TEPMOJMHAMUYECKOE PABHOBECHUE B W30JUPOBAHHON CHUCTEME.
DOHTaNBNUIHBIN U YJHTPONUIHEIN (pakTopel. PaBHOBeCHas Temreparypa peakuuu.

2. CpenHsisi 1 MTHOBEHHAsl CKOPOCTh peakuuu. CKOpOCTh IeTEpOre€HHBIX peakuuid. 3aKOH
neictBusl Macc. MOJIEKYISIPHOCTh W TMOPSIAKM  pPeakiuu. OHEprus axkTUBAaUUH. AKTHBHBIE
MOJIEKYJIBI.

3. Ckonbko Mosiel 1 Mosiekya Haxonutes B 1 mu 1 r CO? Onpenenuts JaBieHUE Ta30BOM
cmecH, nomerienHoi B 10 m cocyn mpu T=298 K B konmunuectBe 40 r CO n 42 r Np.

4. Paccunrars pH 0,2 M NH4OH; K, = 2.107

5. Koppo3usi ¢ BOIOPOAHOM M KHUCIOPOAHOW aAenossipuzanueid. JKene3Has IIaCTMHKA B
KOHTaKkTe ¢ MeaHoM Haxoautcs B BogHoM pacTBope KCl. 3anummmure KaToAaHbI U aHOJHBIN
IIPOLIECC KOPPO3HH U YPAaBHEHUE PEAKLIUM.

DK3AMEHAIIMOHHBINA BUJET N7

1. Oueprus I['m66ca. HeobxommmocTh ee ompeneieHus. YCIOBHS CaMOIPOU3BOJIHLHOTO
MPOTEKaHUsl MPOLIECCOB W YCTAHOBIIEHUSI paBHOBecHs. V3MeHEHHME W pacueT 3HTPONUU TPHU
¢da3zoBbix paBHOBecHsix. OrmpenesieHHne SHTPONMHM U YCIOBUM, TP KOTOPBIX OyAeT
caMornpou3BoibHO npoTekats peakuus: 2NOy) + Oyry & 2NOyp

2. T'maponus. BelpakeHus aJisi CTETIEHM M KOHCTaHTHI TWaposin3a. Pacuer KOHCTaHTHI
ruaponn3a. CocTaBbTe€ MOJIEKYJSPHbIE W HOHHO-MOJIEKYJISIPHBIE YpPaBHEHHUS THUIPOJIU3a,
OTIPENIETTUTE PEAKITUIO UX BOJAHBIX PACTBOPOB:

a) ZnCly; 6) Cu(NOg)2; B) FeSO..

3. Paccunrars pH 0,2 M NH, OH; K, = 2.107

4. Tana peakuusa: CO + Cl; = COCl,. Ucxoanslie koHuenTpauuu CO u xnopa passsl 0,7 u
0,2 M. BpaucauTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecHs, korga [Cly] = 0,1 M.
Ornpenenutb KOHCTAHTY PaBHOBECHUS ATOM peaKIuu.

5. B xakom mHTepBasie pH HUKeEIb U HUHK OYAYT KOPPOAUPOBATH B YCIOBUSIX BOJIOPOAHOMN
Jenosipu3anuu’?

DK3AMEHAIIMOHHBIA BUJET N8

1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAHEHUE MACCHI, MMOCTOSIHCTBA COCTaBa, SKBUBAJIEHTOB.
["azoBeie 3akonbl (Yncmo ABoraapo, ypaBHeHue MenneneeBa-Kiamnelipona, 3aK0H 95KBUBAJICHTOB,
napIyaibHbIC JABJICHUS Ta30B). ODKBUBAJICHTHI PA3JIUYHBIX KJIACCOB BEHICCTB (OKCHIBI, COJIH,
KHCJIOTBI, OCHOBaHUS).

2. DHeprerhueckas auarpamMma peaknu. CBsi3b DHEPTUHM AaKTHBAIIMM C TEIJIOBBIM
3 exToM. AKTUBUPOBAHHBIM KOMIUICKC. Brusane katanuzaropa Ha E,« U ckopocTu mpsiMoit u
00paTHON peakuui.

41



3. YpaBHATH ypaBHEHHE pEaklMU W Ha3BaTh OKUCIHUTEIh M BOCCTAHOBUTENb. ONpenenuTh
HOWIET JH peakiust camonpousBosibHo: KNO; + KoCr07 + HoSO4— KNO3 + Crp(SO4)3 + KaSOy
+ H,0

4. Kakoii U3 OKCHOB JIerde BOCCTaHOBUTH Bojtopojom: Ag,O + Hy, =2Ag + H,O niu Cu,0 +
H, = 2Cu + H,0 OtBeTr 060CHOBATh TEPMOAMHAMUYECKUMH PACUETaAMHU.

5. Hamwmure ypaBHEHHs JJICKTPOJHBIX IPOIECCOB, MOJSAPHOCTH IJCKTPOIAOB U
TOKOOOpa3yromiei peakuuu, paccuutaiite 3J]C rarpBaHHUECKOTO IeMEHTa:

Fe| F62+(0,001M0HB/J'I) || Ag*(0,01 mons/n) | Ag

DK3AMEHAIIMOHHBIA BHUJET N9

1. DHTpOIUS TPOCTHIX M CIOXKHBIX BEIIECTB. DHTPONMUNHBIC AUArpaMMbl MHIUBHIYaTbHBIX
BenlecTB. Bo3pactanue (yObUib) SHTPOIMK B 3aBUCUMOCTU OT CTPOCHHUS BEIIECTB, MPHU (Ha30BbIX
nepexojax M B XUMHUYECKMX PpEAKIUsAX. IOKa3aTh HAa MpUMEpax IMOJy4YeHUsT amMMHuaka |
Tepmuyeckoro paznoxenus CaCOs3

2. BnusHue TemmepaTypbl Ha CKOPOCTh XMMHUYecKoil peakuuu. [IpaBmio Bant-T'odda.
VYpaBHeHue AppeHuyca. DHEprusi akTUBALUM M MPEAIKCIOHEHIMAIBHBI MHOXHUTENb - HUX
(buznyecKuil CMBICI.

3. Beraucnuth MossipaocTh pactBopa ¥ pH 4 % pactBopa HCN. Kiycnom = 8.10

4. Jlana obparumas peakuust: 4HCly + Oy @ 2H2O0() + 2Clyr) Borumenuts AH%qg
peakiuu. Kak MOBIUSAIOT HA PaBHOBECHYIO KOHIIGHTPAIMIO XJIOpa CIEAYIOIUE U3MEHEHUS: a)
MOBBIIIICHUE TEMIIEPaTyphl; 0) yBelIWUYEHHE OOIIErO JABJICHUS, B) YBEIWYCHHE KOHICHTPAIIUU
KHCIIOpPO/Ia; T) yBeNWYeHHEe 00beMa peaKIIMOHHOTO COCY/1a; /1) BBECHUE KaTaln3aTopa.

5. DnekTpoiu3 BOIHBIX pacTBOpoB. 3akonbl Papames. Onekrponau3 NaCl. 3amwmcars
KaTO/IHBIE U aHO/HBIE peaKuu

-10

9K3AMEHAIIMOHHBINA BUJET N 10

1. CranpaptHas cBoOoaHast »Heprusi [ub0ca o00pa3oBaHUs BEIIECTB U  PacCUEThI
CTaHJIapTHBIX dHepruit ['md6ca xumudeckux peakuuil. Ilokasate Ha mpumepe 3Feqy) + 4H,On) 2
Fe3Ouum + 4Hyp). Onpenenuts paBHOBECHYIO TeMIIEpaTypy pPeakIMU M Kakoi U3 (aKTopoB
SHTANBIMUNAHBIA WM SHTPONMUNHBIN SBISETCS TOMUHUPYIOIIMM B 3TOW peaklUy MPU CTAaHAAPTHBIX
YCIIOBUSAX?

2. OOpaTuMble peakuuH. 3aKOH JIEWCTBHA Macc M KOHCTaHThl paBHoBecua Kc m K, . Mx
COOTHOINIEHHUE JJIs TOMOT€HHBIX Ta3000pa3HbIX M KOHJCHCUPOBAHHBIX cucTeM. CrocoObl caBUra
paBHOBECHUS pEaKIINK, YKa3aHHON B IEPBOM BOIPOCE.

3. Boruucnaute koHcTanTy M crenenb aucconmanuun NH 4OH, ecnm xoHmeHTparms H'-
noHoB B 0,1M pacteope NH 4OH paBHa 10" monb/n?

4. Jlano ypaBaHenme MnO, + KCIO; + KOH— K;MnO, + KCI + H,O paccraButh
koddurmenTsl. [loliaeT mu peakuus B mpssMoM HarpaBieHun? OTBET 000CHOBATH.

5. CocraBeTe cxeMy u paccuutaiite DJ[C TaJbBAaHUYECKOTO DJEMEHTA, B KOTOPOM OBI
nmpoTekana peakmus: Zn + Co*" = Zn*" + Co, eciu KOHIIEHTpAIMs HOHOB B pacTBope: [Zn~"] = 1,5
Moss/n 1 [Co?*] = 0,01 mMoms/n

9K3AMEHAIIMOHHBINA BUJET NI11

1. OGparumble 1 HeOOpaTUMBbIE MPOLECCH. Y CIOBUS U3MEHEHHUsI HalpaBJIeHUs] 0OpaTUMbIX
XUMHUYECKHX peaKluil. DHTAIBNUUHBIN U SHTPONUNHBIN (akTopbl. PaBHOBECHAs TeMmeparypa u
€€ OIIpeIeJICHNE Ha IPUMEPE PEaKLUu:

4HCl ) + Oy 2 2H20p) + 2Clor) AH298= -112,24 KTk

2. CremeHb W KOHCTaHTa auccouuanu. CuibHble M clabble AIEKTPONUTHL. Buisl
KOHIIeHTparuid. Pacuer crenenn aucconmanuu U pH pacTBopoB Ha mpumepe CiiadbIX KHCIOT U
ocHoBaHuil. Paccuutars pH u crenens nucconuanuu 0,1 M pacTBopa yKCYCHOM KHUCIOTBI

3. Kakoit 06bem 3anumarot 20 r Xj10pa npu 30°C u gaBnennn 150 atm?
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4. Koncranta paBHoBecus peakuun Ny + 3Hypy 2 2 NHjzp Ke=0,1 nmpu 673K.
PaBroBecHbIe KOoHIICHTpaIuu [H;] = 0,6 monbs/m; [NH3] = 0,18 Monb/n. BeraucnnTs Ha4anbHYIO U
PAaBHOBECHYIO KOHIICHTPALIMH a30Ta.

5. CranbpHas KOHCTPYKIIMS HAXOAUTCS B MOPCKOM Boze. Kakue npoiiecchbl IpoTeKaroT Ipu ee
koppo3un? Kak H3MEHUTCS KOPPO3HOHHBIM HPOLECC, €CIIM K KOHCTPYKLUHMH IPUCOECIUHHUTH
LWHKOBBIA MPOTEKTOP?

9K3AMEHAIIMOHHBINA BUJET NI12

1. Ilpunmun Jle-lllatenbe. dakTophl, BIMSAIONIME HA CABUT PAaBHOBECHUS XUMHYECKOH
peakiuu. [loka3aTe Ha mpuMepax noxydenus ammuaka u NHs + Hy0 5 = NH4OH,

2.  Tepmoamnamuueckas cucrtema. Bunabl cucrem. CoctossHue cuctembl. DOyHKIMH
COCTOSTHUSI U TIapaMeTphl CUCTEMbL. BHYTpeHHsIsI 2HEeprust (€€ PU3NYSCKUN CMBICT) M SHTAIBIIHS
cuctembl. [IpakTruyeckoe NpuMEHEHHE STUX BETUYHH.

3. IIpu BoccTanoBneHUu BogopoioM 1,34 T okcuaa snementa odpasoBaiocsk 0,324 r BOJBIL.

OnpenenuTb SKBUBAICHTHYIO MAacCy JIBYXBAJICHTHOTO 3JIeMeHTa. UTO 3TO0 3a 311eMeHT?

4. Beraucnute pH 1 pOH u crenens qucconmanum pactsopa: 8% pactsop HF
Kn =6,61-10". IlnorHocts pactopa pasHa 1,2 r/em’

5. Uepes pactBop FeCl, nponyctiiu Tok cunoii 3A B Tedenun 10 munyt. Paccunrars mMaccy
JKenesa, BbIIeNIHBIIEerocs Ha karomax npu B,= 80 %. Kakas mapamienpHas peakuus HpOTEKaeT
Hapsay C BbIACICHHEM Xeie3a Ha karoje? Kakoil ra3 m B KakoM KOJUYECTBE BBIACIHIICS Ha
nHepTHBIX aHoaax npu 100 % BeIxoze 1Mo TOKy?

3K3AMEHAIMOHHBINA BUJET N13

1. TlonaTne 0 CKOPOCTH XUMHUYECKHX peakuuid. CpeqHssi 1 MTHOBEHHAs! CKOPOCTh PEaKIINH.
OHeprust akTHBALMU Tpoliecca B OOBIYHOM peakuu M IMPH HCHOJIB30BAHHUU KaTalln3aTopa.
CKOpOCTh TeTePOTeHHBIX PEaKIiii U X 0coO0eHHOCTH. [1opsAI0K 1 MOJIEKYIISIPHOCTD PEAKIIHH.

2. IMonoepure ko3 dunnentsl B ypasuenuu Bi,O3 + KOH + Br, — KBiO3 + KBr + H;0.
VKaxuTe OKUCIUTENIb W BOCCTaHOBHMTENb. Kakol W3 53JIEMEHTOB OKHCISETCs, KaKoi
BOCCTAHABIIMBACTCS? TIOWJET JIM JaHHAs peakuus B MpsiMoM HampaBieHuu? OTBET 000OCHOBATH
pacyeTom.

3. Haitri pH u konmenTpammio ruapokena-nona 0,1 % CH;COOH, p = 1 r/em®

4. McxonHble KOHLEHTPAIMU a30Ta ¥ Bojopoaa B cucreme: Ny ) + 3H, ) @ 2NH;3(y) Obuin
[N2] = 2 momnw/n, [Hz]= 8 monbp/i1. K MoMeHTy HacTymuieHus paBHOBecusl mpopearuposaio 10%
MCXOJIHOTO KOJIMYECTBA a30Ta. Bo CKOIBKO pa3 M3MEHUTCS JaBlIEHHE IOCTE MPHUXO0/a PEaKIul K
pasHoBecuto. T = 5000C.

5. CoctaBbTe cxeMy u paccuutaiite DJIC TaJlbBAHUYECKOTO DJIEMEHTA, B KOTOPOM OBI
nporekana peaxius: Cd + Cu?* = Cd®* + Cu, ecii koHueHTpamms HoHOB B pacteope: [Cd**] = 0,1
moub/1 1 [Cu?*] = 0,01 moub/1

S9K3AMEHAIIMOHHBIA BUJET N14

1. CBs3b crangapTHOM sHepruu ['m60ca peakuu ¢ KOHCTaHTOW paBHOBecus. CBS3b MEXKAY
K, 1 K¢ 3aBUCMMOCTb KOHCTaHTBI CKOPOCTH PEAKIIMH B 3aBUCUMOCTH OT TEMIIEPATYPHI.

2. 3akonbl Paynsa. D0ymuockonuss u kpuockonus. OcMOC M OCMOTHYECKOE JIaBJICHHUE.
CunpHble U cradble 37eKTpoiauThl. CTeneHb TUCCOLMAlUU U KOHCTaHTa aucconuanuu. Ot dero
3aBUCAT 3TU BEITUYUHBI?

3. Bo ckonbko pa3 pactBopumocts (Mosb/11) Fe(OH),, 6onbiie pactBopumoctu Fe(OH) 3,
ecn 1P =5-10"% TP ,=3,8-10°%,

4. KNO; + KMnO4 + KOH — KNO3; + K;MnO,4 + H;0. PaccraButh kK03 PUITUEHTHI,
yKa3aThb OKHUCJIHUTENIb U BOCCTAaHOBUTENb. lloiier M camMOmpoOM3BOJBHO PEaKIUs B MPSMOM
HarpaBjeHuU? OOOCHOBATh OTBET PACUECTOM.

5. DnekTponu3 paciiaBoB M pacTBOPOB. B ueM 3aKiIro4aroTcsi 0COOCHHOCTH IIEKTPOJIN3A B
BOJHBIX pacTBOpax? YTo Takoe BBIXOJ 10 TOKY U MEpEHANPsKEHUE peaKuu?
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9K3AMEHAIIMOHHBINA BUJET NI15

1. OOpatumble peakuuu. 3akoH AEHCTBUS MacC M KOHcTaHThl paBHoBecus Kc n K,
B3anMocBA3b 3THX BENUUYMH A8 roMoreHHsIX razoodpasusix 4HCly + Oy 2H2O0(y + 2Clyry n
KoHaeHcupoBaHHbIX cucteM CaCO3 = CaO + CO,.

2. I'maponus cosieid. CTeneHb U KOHCTaHTa TUAPOIn3a. PU3NYECKUI CMBICI 3TUX BEIUYMH?
Crynenuarsiii Tuaposn3 Ha npuMepe ZNCl, u NapgHPO,. Bausaue temmnepatypsl Ha K. Kakumu
croco0aMu MOXHO MOJABUT TUAPOIH3?

3. Paccunrats KoHueHTpanmo nonos H™ OH “u pH 0,5 % pactBopa NH4OH

4. Ilonb3ysach TaOIUYHBIMU JTaHHBIMU, paccunTatb AH®29g peakiym

CO(F) + H,O =CO, ot H, o)

Ornpenenutsb: a) AU peakunu; 6) CKOJIBKO IPAMMOB M CKOJIBKO JIUTPOB CO BCTyNMIIo B
peakIuio, eciim Beiaeamiock 14,66 kJx tera (H.y.)?

5. CranpHas jgeranp ObUla TallbBaHWYECKH ONMHKOBaHA 3a 1 wac 40 MHHYT B BOJHOM
pactBope ZnSO4 Macca nokpbiTus coctaBuia 7,84 r, B,= 72,2%. Uemy Oblia paBHa cuiia Toka?

S9K3AMEHAIIMOHHBINA BUJIET N16

1. AKTUBHBIE MOJIEKYJIbI U pacmpenesnenne MakcBemia. DHeprusi akTUBallUU, MEPEXOIHOE
COCTOSHUE W aKTHBUPOBAaHHBIM KOMILJIEKC Ha MpUMEpe OJHOCTaiauiiHOW peakuuu. Hapucoath
JIUarpaMmy peakiif.

2. CryneHyaTas AMCCOLMAIUS JJIEKTPOIUTOB B pacTBopax. KoHcTaHThl aucconuanuu
KHCJIOT U ocHOBaHMM. OCHOBHBIE, KUCITBIE U cpefHue coiu. VX nucconumanus.

3. Omnpenenuts pactBopuMocTh AgyS, ecnu ero I[P = 6.10°°. Kak wu3meHuTCS
pacTBOopuMOCTh Ag,S ecnu B pacTBop 106aButh 0,5 M K,S

4. BpraucauTh KOHIEHTpaluo noHoB Bojgopoaa u pH B 0,01 M NaOH u 0,01 M pacTtBope
NH,OH.

5. Paccunraiite DJIC snemenTa Pt/Co®* 0,01; Co?* 10 // Cr** 102, Cr ¥, 10°M/w/ Pt,
VYKaxxuTe peakliuy U HOJSIPHOCTh SJIEKTPOJIOB.

3K3AMEHAIIMOHHBINA BUJET N17

1. OKuCIUTENBPHO-BOCCTAHOBUTEINBbHBIE peaklni. Kputepun, onpeaenstonye HarnpaBieHUue
TUX peakiuid. Meroa momypeakiuil st moadopa Ko3(p(GUIMEHTOB YpaBHEHHM Ha TPHUMEPE
peaKkuuu:

Cu,S + HNO; (koHI) — CU(NOg)z + H,SO,4 + NO

2. OcoOeHHOCTH KMHETUKH TeTEPOTeHHBIX peakiuii. [ OMOTeHHBIN 1 reTepOTeHHbII KaTaius.
JlocToMHCTBA M HEOOCTaTKM TOMOTEHHOTO M TETEpPOreHHOro Kartainusa. UYTo HeoO0XoauMo
OPEINPUHITH, YTOOBl YBEIHUYUTH MPOU3BOJUTENLHOCTh PEAKTOpa MPH T€TEPOreHHOM KaTaause.
[TpuurHBI U3MEHEHUsI CKOPOCTH PEAKIMM MPU BBEICHUM KaTaim3aTopa. HapucoBarh nuarpamMmsl
peakiuu. Bnusietr nu karanu3aTop Ha paBHOBECHE U TEIUIOBOH 3 ekt peakunn?

3. Onpenenure pH pactBopa, cogepxariero B 11 0,351 NH,OH.

4. IMna peakuuu 2CUus + 1/2050) = CuOsy AH®298 KOTOpOI cocraBisier -167,6 xJIx,
paccUMTaTh: a) CKOJBKO JIMTPOB KUCIOPOAA BCTYMHJIO B PEAKIINIO, €CIU Bbaenuiaoch 335,2 kJ[x
terta? 0) AU®,gg peakuuu (B udpax).

5. CKOJBKO TPaMMOB CEpHOM KHCIIOTBI O0Opa3yeTcsi OKOJIO HEPAaCTBOPUMOIO aHOJa TPH
anekTponuse BoaHoro pactBopa NapSO,, eciii Ha 3TOM ke aHoJe BbiAenuiochk 1,12 m kucnopoaa
(H.y.). PaccunTaTh Maccy rasa, o0pazoBaBIIErocsi Ha KaTo/I€.

SK3AMEHAIIMOHHBIN BUJET N18
1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAHEHUE MACCHI, MOCTOSIHCTBA COCTaBa, SKBHUBAJICHTOB.
l'azoBeie  3akonbl. (Yucno  ABoraapo, ypaBHeHue MenzeneeBa-Knanelipona, 3akoH
SKBUBAJICHTOB). OKBUBAJICHTHI PA3JIMYHBIX KJIACCOB BEIIECTB (OKCHU[IbI, COJU, KHUCIOTHI,
OCHOBaHU).
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2.MexaHu3sM M CTaguiHOCTh peakuuid. MONEKYISIpPHOCTh JJIEMEHTAapHBIX CTaAud MU
SHEpreTHUYeckas auarpaMma MHOTroCTaAuiHOW peakuuu. Jlumutupyromas craausa. [lopsoox
peakiuu.

3. 3akon I'ecca m ero cieactBus. TepMOXHMMHYECKHE YypaBHEHHs. Pacuer TEmaoBbIX
a¢hekToB XuMHUECKUX peaknuid. [loka3aTh Ha MpUMepe peakIuh CHHTE3a aMMHAaKa.

4. s peakuu 2N,0 = 2 Ny +O; onpenenuts: 1) paBHOBECHBIE KOHIIEGHTPAIIMH BEIIECTB,
eciu ucxomaHas [N2O] = 0,2 M, a k MOMeHTY paBHOBecust mipopearupoBajio 20 % 3aKucH a30Ta,
Omnpenenuts K, u K.

5. Kak mporekaer KOppo3wsi XpOMHPOBAHHOTO CTalbHOTO H3JICIUS: a) B KUCIOH U 0)
HEUTpaJIbHOU cpejie MpU HAPYIIEHUH LEI0CTHOCTU MOKPBITUsA? CocTaBbTe CXEMbl KOPPO3UOHHBIX
rajibBaHUYECKUX AJIEMEHTOB U 3aMUIINTE YPABHEHUS PEAKIUH.

S5K3AMEHAIINOHHBIWN BUJET N19

1. Onpexenuts pH 0,01 M HC1 1 0,1 M HCN (K = 8.10™).

2. 3aKOH JEHCTBUS Macc. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT KOHIICHTPAIIUU
peareHTOB U TeMreparypbl. DHeprus aktuBauuu. [lopsinku peakiuu. KOHCTaHTBI CKOPOCTH U
paBHOBeECHS.

3. DHTpoOmUs. DHTPONUITHBIE AUArPaMMbI HHIMBUyaIbHBIX BemiecTB. Bo3pactanue (yObLIb)
SHTPOIUMU B 3aBUCUMOCTH OT CTPOEHHS BEIIECTB, MPH (PA30BbIX MEPEX0JaX U B XHUMHUUYECKUX
peaKIHsX.

4. Mana peakuus: CO + Cl, = COCl,. Ucxonusie koHuenTpauuu CO u xinopa passsl 0,5 u
0,2 M. Onpenennuts paBHOBECHBIC KOHIIEHTPALMH BCEX BEIICCTB B MOMEHT Bpemenu, Koraa [Cly]
=0,1 M. Paccuutarh KOHCTAaHTY pPaBHOBECHUS PEAKIUH.

5. OmnpenenuTs TeMrepaTypy, Bblllie KOTOpoi Bo3MoxkHa peakuus: 2H,S + 30, = 2 H,0 + 2
SO;. Bce BemectBa Ta3000pa3Hbl. Maer nmu peakmus CaMONPOU3BOJIBHO TPH CTaHIAPTHBIX
YCIOBUAX? DHTPOMUUHBIN WU SHTANBIIHUIHBIN (PaKTOp ONMpeAeNsieT MPOTeKaHHe PEaKIuu?

SK3AMEHAILMOHHBINA BUJET N20

1. BiusHue temmeparypbl Ha CKOpocTh XxuMmuueckoi peakuuu. [IpaBuno Baut-I'odda.
VYpaBHeHne AppeHuyca. DHEprusi aKTHBAIMM M TMPEAIKCIOHEHIUAIbHBI MHOXHUTEIh - HX
¢dusnueckuii cmpicn. Kak MoxxHO caBuHyTh paBHoBecue peakiuu 2N,0 = 2 N, +O, B oOpaTHOM
HanpasiieHny, ecau AH,, <0.

2. BoruncnuTh KOHIIEHTpaluio HoHoB Bojgopoaa u pH B 0,01 % pactBope NaOH.

3. Mnsa peakuuu 2N,0 = 2 Ny +O; onpenenuth: 1) paBHOBECHbIE KOHIICHTPAIIMH BEIIECTB,
eciu ucxoanas [N2O]=0,2 M, a x MomeHTy paBHOBecusi mpopearupoBaio 20 % 3akucu a3oTa;
Omnpenennts K 1 K. 2) Bo ckonpko pa3 U3MEHHMTCS JaBJIEHUE TIPH PABHOBECHHU 110 CPABHEHHIO C
HCXOJIHBIM COCTOSIHAEM?

4. SnCl; + K;Cr,07 + HClI — SnCl, + CrCl; + KCI + H,0. PaccraButh KO3 GHUIIMEHTHI,
yKa3aTh OKHUCIIUTEIh W BOCCTAHOBUTENb. [lOWIET M CaMONpPOM3BOJIBHO PEAKIUS B IPSIMOM
HanpaBieHuu? OO0CHOBATh OTBET PACUETOM.

5. Jlnst ragsBaHudeckoro siementa Fe| Fe*? (0,001monn/1) || AgT(0,1mous/n) |Ag ykasars
MOJIIPHOCTH AJIEKTPOIOB U HAIpPaBJICHUE TBUKCHHS DJIEKTPOHOB BO BHEIIHEW menu. Paccunrarhb
OJIC.

3K3AMEHAIIMOHHBINA BUJET N21
1. OKHUCTUTENbHO-BOCCTAHOBUTENbHBIE W OOMeHHble  peaknuu.  Kputepuu,
OTIpE/ICIIAIONINE HAIpPaBJICHWE OSTUX peaknuid. PaccraBuTh KOI(PPUIIMEHTH W IOKa3aTh Ha
pUMEpE PeaKIUu:
Al + KMnQO4 + H,SO,— A|2(804)3 + MnSQO, + K,SO,4 + H,O
MOWMIET JIM JaHHAS PEaKIUsl cCaMoIpon3BoibHO? OTBET 000CHOBATH PACUETOM.
2. PaccuuTate TemnoBoit 3(pdekT nmporecca ¥ paBHOBECHYIO TEMIIEPATYPY IS PEAKITUHN:
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AlCs 1+ 602 = 2Al,03 () + 3CO,. Kakoe k01-Bo Teruia BEIAETUTHCS IpH 00pa3zoBanuu 10
CO..

3. Haiitu pH u xonuentparuto ruapokcua-uona 6 % CH3COOH, p = 1,1 r/em’

4. TepmoauHamuueckas cuctema. Buabl cucreM. BHyTpeHHsSt SHeprus, SHTajbIHs,
sHTpomusl U >Heprusi [ mb6ca cucrembl. X Qu3nuecKkuil cMbICI, B3aUMOCBS3b U MPAKTHUECKOE
MPUMEHEHUE ITUX BEJIUYUH.

5. IlpuunHBl BOZHUKHOBEHUS TbBAHOMAP MPH KOppo3uH. CrocoObl 3alUThl METAIOB OT
KOPpO3UH.

9K3AMEHAIIMOHHBINH BUJET N22

1. 'oMoreHHbI U reTeporeHHbI Katanu3. BiausHue karanusatopa Ha Oapbep HpsIMON U
oOpatHOM xumuueckod peakuuu. Kartanmu3 u xumuueckoe paBHOBecue. JlocToMHCTBA H
HEJOCTAaTKH TOMOTEHHOTO U TE€TEPOTeHHOr0 KaTau3a.

2. Paccuurare pH u crenens quccormaruu 0,1% pactBopa NH,OH, K, = 1,8-10 >

3. T'ereporeHHOe paBHOBECHE OCAOK - HACHIINICHHBI PacTBOP TPYAHO PACTBOPHMOIO
anekTponuta. Paccunrarts [1P Hackimennoro pactsopa Al(OH)s ecniu konnenTpauust nonos OH™ B
HEM paBHa 107 m/n. Kak MoxHO CABUHYTh PAaBHOBECHE B ATOM cCllydyae B MPSIMOM U OOpaTHOM
HarnpaBJIeHUAX ?

4. AH°39g peakimu Cd() + 1/205) = CdOgy) coctaBuser - 256,43 x/x. Onpenenuts: a)
AUP°y9g peakiuu B 1udpax; 0) ckonbko mojei Cd HeoOX0auMO B3sATh, YTOOBI BBIAEIHIOCH 628
kJ>x Tera?

5. CocraBbre cxemy u paccuutaidte DJIC ranbBaHHYECKOrO 3JIEMEHTa, B KOTOPOM Obl
npotexana peaxums: Ni + Ag*= Ni®* + Ag, eciu koHnenTparms nosoB B pactsope: [Ni*] = 0,01
moub/n1 1 [AgT] = 0,1 Mons/n

9K3AMEHAIIMOHHBIA BUJET N 23

1. KoHctaHTta cKOpoCTH. DHeprus akTHBAaLlUM TNpolecca. AKTUBUPOBAHHBIA KOMILIEKC.
AKTHBHBIE MOJIEKYJIBI (pacnpenenenne Makcpesuia). DHeprusi akTUBAlLUH, IEPEX0JHOE COCTOSHUE
Y aKTMBUPOBAHHBIM KOMIUIEKC Ha IIpUMEpe OJHOCTaAMWHOW peakuuu. HapucoBare nuarpammy
peakuuu. BinsHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOW PEAKIUH.

2. CKOJIBKO TeIia BhIIEIUTCS ITPU 00pa3oBaHuu | KI KpEMHHUS 110 peaKIUU

Sio, + 2Mg (t8) = ZMQO(TB)+ Si(TB)

Haiitn paBHOBECHYIO TeMIepaTypy JaHHOM peaKkuu.

3. PaccTaBuTh KO3 GUIMEHTHI U TOKa3aTh HA IPUMEpE peaKIiu

Fe,03 + KNO3 + KOH— K,FeO,4 + KNO;3 + H,0

OTBeTuTh Ha BONpOC, NMOWIET 1M JaHHAs peakuus camolpou3BosibHO? OTBeT 000CHOBAThH
pacueTom.

4. Onpenenutsb AaBleHUE B cocyne o0beMoM 14 11 ra30Boit cMecu mpu 20°C, cocrosimeit u3
18 r xnopa n 12 r a3ora.

5. 3amumure ypaBHEHHUS OHIEKTPOAHBIX MPOIECCOB M TOKOOOpasyrmoled peakuuw,
paccunTaiite DJIC ransBanmueckoro snementa: Cu | Cu®* (0,01mombs/1) || Ag(0,1 mos/n) | Ag

S9K3AMEHAIIMOHHBIA BUJET N24

1. Teopust snekrponutudeckor aucconmanuu. CrocoObl BBIPAKEHUS KOHIICHTPAIIHA.
CwibHble U cnaObie dnekTposuthl. CTeneHb W KOHCTaHTa gucconmanuu. Haittw pH u
KOHIeHTpaInuio ruapokcua-uona 6 % CH3COOH (p = 1,1 F/CM3)

2. Tepmommnamnueckass cucreMa. Buabl cucrem. CocrosiHue cucTeMmbl. BHyTpeHHss
SHEPTHUsl U SHTAIBIUA cucTeMbl. DU3NYECKU CMBICH 3TUX BETMYMH U B3aUMOCBSI3b MEX1y HUMHU.

3. IIpu kakux ycnoBusx Hano BecTd peakuuro N ) + 3Hy ) < 2 NH;3 (), AH0298= -92,3
kJ>K, 4TOOBI MOMYyYNTh MaKCHMAaJbHBIN BbIXOJ amMMmuaka? Kak oOBSICHHTH, UYTO Ha IPAKTHUKE
CHHTE3 aMMHAaKa BEyT IPH BHICOKHMX JABICHUAX i Temmepatype (400-500°C)?

4. Boruncnuts pH 0,1% pactBopa Ca(OH), ecnu ero [1P = 5,5.10°.
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5. PadbmHMpOBaHNE METAIITIOB U MOJIy4eHUE AMFOMUHUS. OMUIIUTE MPOIIECCHI, MTPOTEKAIOIINE
MIPU DJIEKTPOXUMHUYECKOM criocode moydeHus: Al. ITlouemy AlHenb3s MOIYyYUTh W3 BOJHBIX
pacTBOpoB?

SK3AMEHAIIMOHHBINA BUJET N25

1. CranpgapTHble SHTANBIIMKU OOpPAa30BaHUSI MPOCTBHIX M CJOXKHBIX BEIIECTB. DHTPOIMHUSA U
TEPMOJMHAMHUYECKAs BEPOSITHOCTh. He MpoBO/Is pacyeToB yKa3aTh B KaKMX PEAKIUAX, SHTPOIHUS
BO3PAcTaeT, a B KAKUX YMEHbIIIaeTcs?

PC|5(r) pd PC|3(F) + C|2(F); C(Fp) + 2H2(r) 2 CH4(F); CO(F) + Hzo(r) 2 Hz(r) + COQ(F)
OTBeThI 000CHOBATS.

2. T'ereporeHHOe paBHOBECHE OCAJIOK - HACHIIICHHBIM pacTBOp. Hanucars Beipaxkenue [1P
st Cr(OH)3 1 paccunTath pacTBOPUMOCTD 3TOTO COCTUHEHHS B M/JT M I/J1. Y CIIOBHSI OCAXKICHUS U
pacTBOPEHUS OCATKOB.

3. BHyTpeHHsIsI 2HEPTHS M SHTAIBINS cUCTEMBI. [IpakTHdeckoe MpUMEHEHUE ITHX BEITUYHH.
[TepBbiii 3aK0H TepMoaUHAMUKU. DHTanbIus. TernoBbie 3QdexTsl peakuuii QV u Qp. SuAo - u
9K30TEPMHUYCCKUC PEAKIIHH.

4. IIpu xakoM o0I1IeM JaBICHUU JOJKHA HaXOIUTHCS pAaBHOBECHAs CHCTEMa

PC|5 o= PC|3(F) + Clz(r),
uto0bI napuuansaoe aasinenue PCls mpu 250°C 6b110 paBHO laTm. K,=1,78.

5. Ipu snexrponm3e BomHbIX pactBopoB MQSO, m CuSO, B aBYX mOCIEAOBATEIHHO
COCIMHEHHBIX DJJIEKTPONIU3epax Ha KarojAe OAHOro W3 HUX Bbyiemwioch 0,2 T Bogopoja.
Paccuntare Maccel BemiecTB, 00pa30oBaBIIMXCS HA BCEX JPYrUX JJICKTpoAax (aHOABI HE
pacTBOpUMBbIE) MpH BbIxoje 1o Toky 100%?

39K3AMEHAIIMOHHBIA BUJIET N26

1. I'mpponus coneii. Ctenenp U KoHcTaHTa Tujponu3a. CryneHyaTslil rugponus. BausHue
TEMIEPATyphl, pa30aBieHNs] U OJTHOMMEHHBIX HOHOB Ha rujponus coineil. Koncranra rugpomnusa.
pH cpens! npu ruaponuse coneil. CABUT paBHOBECHUS TPU THAPOTTH3E.

2. Onpenemnts pH 0,1% HC1 1 0,1 M HCN (K, = 8.10™).

3. Peakuus okucineHus ammuaka nporekaer 1o ypaBHeHUto 4 NHz ) + 30,1y =2 Ny () + 6
H2Ox). O6pa3oBanue 4,48 1 a30Ta mpH H.y. CONpoBOXKIaeTcs BblaeneHueM 153,3 xJlx Tema.
Paccuutate AH®29s 1 paBHOBECHYIO Temreparypy AaHHOW peakiuu. CKOJIBKO Teria BBIIEIUTCS
npu OKHcIeHnu | T ammuaka?

4. Ucxonuble KoHIeHTpauu BemecTB B peakiuu  COgy + HoOry @ Hyry + COypy ObLin:
[CO] = 0,05 momw/it; [H20] = 0,06 moas/i; [Hz] = 0,2 mons/m; [CO,] = 0,4 monb/n. Beraucnure
KOHIIEHTPAllMU BCEX YYaCTBYIOIIMX B PEaKIMM BEIIECTB IOCJE TOro, Kak npopearuponaino 60%
H,0. HaiiTu KoHCTaHTYy paBHOBECHs PEaKILIUU.

5. PaccuuTaTh 37€KTpOAHBIE NOTEHIMAIBI MEIHOIO Cu|Cu2+ (0,01 ™m/m) U HHKEIEBOTO
Ni|Ni2+ (0,01 ™m/m) snextponoB. CocTaBUTh rajJbBaHMYECKUH 3meMeHT. HamucaTh peakuuu Ha
karojie u anoze. Paccunrars DJ1C 3nemMeHTa.

DK3AMEHAIIUMOHHBINA BUJIET N27

1. Tomorennsli kaTanu3. BnusHue kaTanmuzaTopa Ha Oapbep mnpsiMod u oOpaTHON
XuMu4yeckon peakiuu. Katanmm3 u Xxumudeckoe paBHOBecHe. J[OCTOMHCTBA M HEOOCTATKH
TOMOTE€HHOTI'O ¥ T€TEPOr€HHOI0 KaTaau3a.

2. I'mppomu3 conerd. CreneHb M KOHCTaHTa ruaponu3a. CtyneHuarsiii ruiponns. Biusaue
TeMIIepaTypsbl, pa30aBiIeHNUs U OJHOUMEHHBIX HOHOB Ha TUAPOIIU3 COJIEH.

3. Haittu pH u koHnenTpanuio rugpokcua-unona 6 % CH3COOH, p = 1,1 r/em®

4. OnpenenuTh TEMIIEPATYPY, BBILLIE I HUXKE KOTOPOIl BO3MOYKHA PEaKLIUs:

2H,S + 30, =2 H,0 + 2 SO.,.

Bce BemecTBa razoo6pa3Hsl. SIBisieTcst peakius 3K30- WIM 3HJ0TEPMUIECKOM?
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5. CocraBbTe CXEMy 3JIEKTPOJU3a AUXJOpUIA OJIOBA HAa MEAHBIX 3JekTpoaax. Kakoe
KOJIMYECTBO OJIOBA BBIJICIUTCS Ha Karoje, eciau Tok 0,25 A mpomnyckarh B TeueHue 10 MUHYT.
PaccunTaiite 3eKTpOXUMUYECKUI SKBUBaJICHT ojioBa B I/A-4. BT = 100%.

9K3AMEHAIIMOHHBINA BUJET N28

1. DHTponus U ee posib B XUMHUYECKUX peakiusax. OT Kakux (akTOpoB 3aBUCUT SHTPOIHUS U
SHTPOIHUIHAS TUarpaMma BOJIbI U jKelie3a.

2. Kak mnporekaeT KOppo3us XPOMHPOBAHHOIO CTaJbHOTO U3JENHUs C HapyUICHHBIM
MOKPBITUEM B KUCJION U B HEUTPAJIbHOU cpenax? 3anuIInTe KOPPO3UOHHBIE ITPOLIECCHI.

3. Xumuyeckoe paBHOBecHe. KOHCTaHTBI CKOPOCTH W XHMHUYECKOTO PpABHOBECHS H
3aBUCHMOCTB UX OT TEMIIEpATyphl U BUAa peakuuu. PaBHoBecue B rereporeHHon cucreMe Crpagur)
+ COyr) = 2 CO(y yCTaHOBWIIOCH IIPH CIEAYIONIMX KOHLEHTPALMAX PEarupyrolMX BEILECTB
(monb/m): [CO2] = 0,6, [CO] = 0,4. Beraucnaurh ucxoanyro konneHtpanuro CO,. 3anucartb
MaTemaruueckoe Beipaxkenne Kp u onpenenuts coBnaaarot a4 Kp u Ke uncnenso.

4. Jlna nomyuyeHust 1 M° xyopa (H.y.) anektponu3oM BogHoro pactBopa NaCl yepes
anekTponuzep Obut0 mpomyiieHo 2500A +yac anekTpudectBa. COCTaBUTH CXEMY JIIEKTPOIU3a U
paccuuTaTh BBIXOJ IO TOKY XJIOpA.

5. Onpenenure pH pactBopa, cogepxamiero B 11 0,351 NH,OH.

3K3AMEHAIMOHHBINA BHUJET N29

1. Dnektponu3 BOOHBIX PAacTBOpOB. 3akoHbl Papajes. 3anucaTh peakUU 3JIEKTPOJIU3a
FeCl, Ha MHEPTHBIX ANIEKTPO/IaX U BBIYMCIUTH MAcCy BEIIECTBA, MIOJyYEHHOT0 Ha KaToje 1 00beM
ra3a, BbUIECJIMBLIIETOCSI Ha aHOJE, INPHU 3JIEKTPOJIU3E PACTBOPOB 3SJIEKTPOIMUTOB, €CIH BpEMS
snektposnza 30 muHyT, a cuna Toka [=2A, ecnu Bbixox no Toky Bt=100%. Kakue BemectBa
OyAyT BBLACTIATHCS Ha JIEKTPOJIaX MPU 3aMeHe WHEPTHOTO aHoza Ha Fe?

2. Kpurepun camMOnpoOH3BOJBHOI'O MPOTEKAHUS XMMHUYECKUX peakiuil. DHTaIbNUNHbBIN 1
SHTPONUMHBIN (DAKTOPBl XUMHUECKUX peakuui. OnpeneanuTb BO3MOKHOCTh CaMOIIPOU3BOJIBHOTO
IIPOTEKAaHUsl PEaKLUU NPHU CTaHIAPTHBIX YCIOBHUSAX. YKaKNUTE 3HAK AS° xp. OTBET 00OCHYHTE Ha
npumepe peakuu: PbO + COry = P + COxy.

3. DHepreTuyeckue IuarpaMMbl XUMHYECKUX PEaKIMi. DHeprus akTUBALUHU. YpaBHEHUE
Appennyca. IlpaBuno Bant-T'odpda. Kak wnsmeHHTCS CKOpOCTH peaklUU IpU HNOHUKEHUU
temneparypsl Ha 50C, eciu TemnepatrypHblid koagduuuent y = 3,07

4. IlepBblil 3aKOH TEPMOAMHAMUKU. BHYTpeHHSs SHEPrus U SHTANbNNS; GU3NUECKUN CMBICIT
Y CBSI3b MEXAY 3TUMHU BEJTMUYNHAMU.

5. OCHOBHBIE 3aKOHBI XMMHMH (COXpPAaHEHHME MACChl, IIOCTOSIHCTBA COCTaBa, 3KBHUBAJIECHTOB.
['a3oBele 3akoHbl (ABoraapo, MenneneeBa-Knamneiipona...). IlapuuanbHble naBieHHs Ta30B.
3akoH HKBHUBaJIEHTOB. OCHOBHbIE MOHSTHS XMMHUU (aTOM, XUMHYECKHH 3JIEMEHT, H30TOIIbI,
MOJIeKYJia, NOH, CBOOOIHBIN pajivKaj, MOJIb U SKBUBAIEHT). XuUMuieckas popmyina. AGCOTIOTHBIE
Y OTHOCHTEIIbHBIE MAacChl aTOMOB. ATOMHasi euHHUIA Macchl. Yucino ABoraapo. OTHOCUTENbHAS
MoJIeKyJsipHas macca. Moisb. MomnsipHast Macca. DKBUBAJIEHThI Pa3JIMYHbIX KJIACCOB BEIECTB.

DK3AMEHAIIMOHHBINA BUJIET N30

1. DHepreTuyeckre AUarpaMMbl XUMHUYECKHX peaklUUi. DHeprus akTUBAILMH. YpaBHEHHE
Appennyca. IlpaBuno Baut-T'odpda. Kak wusmeHuTCs CKOpoCcTh peakuud MpU MOHUKEHUU
Temneparypsl Ha 40 oC, ecom TeMIeparypHblii kKoopduuueHt vy = 2,5?

2. Hanumure ypaBHEHHsS 3JEKTPOAHBIX MPOLECCOB, TOJSPHOCTh 3JEKTPOJAOB U
TOKOOOpa3ytoliei peakiuu, paccuntaiire IJIC anemenra: Fel Fe?*(1moub/n) | Ag® (0,01 Momb/n) |
Ag

3. Onpenenuts BO3MOXKHOCTh CaAMOIIPOU3BOJIBHOrO MpoTekanus peakuuu PbOy) + CO(y =
Pbw + COyy mpm craHmapTHEIX ycnoBusx. Ompenenure TEIIoBoH 3(dexT 3Toi peaxmun.
Viaxure 3HaK AS° xp. OTBETBI 0OOCHYHTE.
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4. B xakom uHTepBasie pH HUKeNIh U IUHK OyAyT KOPPOJUPOBATH B YCIOBHIX BOJOPOJHOM
JEenoJsIpu3anuu?
5. Paccuurates pH B Haceimennom pactsope Co(OH),; TP = 410

IlepeyeHb BONIPOCOB U 3aIaHUi J1JIS1 IOATOTOBKH K IK3aMeHY
(OIIK-1: MOIIK-1.1, UOIIK- 1.2. UOIIK-1.3: OIIK-2: UOIIK-2.4):

1.  OcHoBHblE 3aKOHBl XHMHUU (COXpaHEHHE MAacCChl, IIOCTOSHCTBA COCTaBa,
SKBUBAJICHTOB. ['a30Bbie 3aK0oHbI (ABoraapo, MenneneeBa-Kinamneiipona). [lapunansubie gaBiaeHus
ra3oB. 3aKOH SKBHBaJIEHTOB. OCHOBHbIE MOHATUS XUMHUU (aTOM, XUMHUUECKUN 3JIEMEHT, U30TOIIbI,
MOJIEKYJIa, MOH, CBOOOHBIN pajiKajl, MOJIb U SIKBUBAJICHT).

Xumuyeckass Qopmyna. AOCOTIOTHbIE U OTHOCHTEIbHBIE MAacChl aToOMOB. ATOMHas
eauHuna Maccel. Yueno ABorajapo. OTHocutenbHas MojeKyisipHas macca. Moabs. MonsipHas
Macca. DKBUBAJICHTHI PA3JIMYHbBIX KIACCOB BEIIECTB.

2. Tepmonmunamuueckast cucrema. Bunmel cucrtem. CocrosiHue cUCTeMBl. BHYTpeHHSS
SHEPIusi W SHTANbNUS cUCTeMbl. lIpakThueckoe npuMeHeHue 3TUX BenuuyuH. [lepBbIil 3aKkoH
TepMoIMHAMHUKH. DHTabnus. Temtossie 3¢ dexrsr peakuii QV u Qp. DHIO - U HIK30TepMUUECKUE
peakiuu.

Crangaptueie  ycioBus. CrangapTHele  cocTosiHMS.  CTaHgapTHbIE — DHTAJBIUU
00pa30oBaHUs MPOCTHIX U CIOKHBIX BEIIECTB. JHTPOMUS U TEPMOJUHAMHUYECKAs BEPOSTHOCTb.

3akon l'ecca m ero cnexctBus. Tepmoxumuueckue ypaBHEHHs. Pacuer TemnoBbIX
3¢ (}exToB XUMHYECKMX peakuuil. OHTpomnusa. BTopoil 3akoH TepMOIWHAMUKU. Y CIOBUE
CaMOIIPOM3BOJIBHOTO  IIPOTEKaHUs IMPOLUECCOB M  TEPMOJMHAMHUYECKOE PpPAaBHOBECHE B
M30JIMPOBaHHON cucteme. OHeprusi ['nbbca. VYcioBus CcaMOINpPOU3BOIBHOTO IMPOTEKAHUS
IIPOLIECCOB U PABHOBECHUSI B 3aKpbIThIX cucTeMax. Da3oBble paBHOBECHsS. ODHEpPreTUyYecKas
auarpaMma peakiuu. TpeTudt 3akoH TEpMOJMHAMUKU. AOCOIIOTHAs SHTPONMS MPOCTBIX U
CIIOKHBIX BEUIECTB. OHTPOINUIHBIE JUarpaMMbl HHAMBHUAYaJIbHBIX BellecTB. Bospacrtanue
(yObUIB) SHTPONMU B 3aBHCHUMOCTH OT CTPOEHHUS BEIIECTB, Npu (Da30BBIX Mepexofax U B
XUMUYECKUX peakuusx. CBsi3b DHEPrUU aKTUBAIMU C TeruioBbIM 3 dexTtom. OOpaTumbie U
HEoOpaTHMBbIE MPOLECCHl. Y CIOBUS U3MEHEHUS HalpaBlieHUs] 0OpaTUMbIX XUMUYECKUX PEaKLn.
OHTaJIbNUMHBIA W SHTPONHUUHBIA  (HAKTOPBHI. Temneparypa wuHBepcuM peakuuu. CBs3b
CTaHJapTHOU »Hepruu I'm60ca peakuu ¢ ee KOHCTAHTON paBHOBECHUS. 3aBUCUMOCTb KOHCTAHTHI
paBHOBecus OT TemriepaTypbl. CtannapTHas cBoOoaHas sHeprusi [ m60ca oOpa3zoBaHus BEIIECTB U
pacyeTsl cTaHAApPTHBIX dHepruil ['md0ca XMMHUYECKUX peaKIuii.

3. Kunernka xummuecknx peakuuii. CpemHss W MTHOBEHHAash CKOPOCTh pEaKIUH.
CKOpOCTb TIE€TEepOTreHHBIX peakUui. 3aKOH [JEHCTBUS MacC. 3aBHUCHUMOCTb CKOPOCTH OT
KOHIIeHTpauun peareHToB. llopsiaku peakiuu. KoHcTaHTa CKOpPOCTH. DHEpPrusi akTHBALMKU
nporecca. AKTUBUPOBAHHBIM KOMILJIEKC. AKTHBHBIE MOJEKYJbl (pacmpeneneHue MakcBesa).
OHeprusi aKkTUBALMM, NEPEXOJHOE COCTOSHHE W AKTHUBUPOBAHHBIA KOMIUIEKC HAa IpUMEpPE
OJIHOCTAIMHHON peakuuu. BiusiHue TeMIiepaTypbl Ha CKOPOCTh XMMUYeCcKoW peakuuu. [IpaBuio
Bant-T'opda. VYpaBuenwe AppeHumyca. DHeEprus akKTUBAIUU W  NPEIIKCTIOHCHIIMATBHBIN
MHOXKUTENbh - UX (U3MYECKUH CMBICT. |'OMOTeHHBIH W TeTepOTreHHBINM Karanu3. [ OMOTreHHBI
karanu3. BiusHue katanuzaropa Ha 6apeep npsiMOi U oOpaTHOM xumHYeckol peakuuu. Karammus
U XUMUYECKOe paBHOBecue. /IOCTOMHCTBA M HEAOCTAaTKU 3TOr0 BUIA Karanusa. [ 'eTeporeHHbIi
KaTalu3 u ero ocoOeHHOCTH. [IpoMeXyTOuHblE COEIMHEHHS B TETEPOIC€HHOM KaTajus3e.
JlocTonHCTBa M HEAOCTATKU TETEPOTeHHOr0 Katanu3a. BimsHue karanuzaropa Ha E. ¥ cKOpocTH
npsMoil u oOparHoi peakuuil. [IpuHIMI MOABMXKHOTO (JIMHAMHYECKOro) paBHoBecus Jle-
Hlarense. OOpatumble peaknuu. 3aKOH JIeHCTBUS Macc M KOHcTaHThl paBHOBecus Ke u K, . Mx
COOTHOIIIEHUE JIi TOMOTEHHBIX Ta3000pa3HbIX M KOHACHCHUPOBAHHBIX CUCTEM. MeXaHU3M H
CTaUHHOCTh peakiuii. MoJIeKyIsIpHOCTD (TTOPSIOK) IEMEHTAPHBIX CTaIui U auarpaMmbl EakT-
IyTh MHOTOCTaJAUHHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPruit
aKTHBAIlM{ TIPIMOM M OOpaTHOW XUMHUYECKOHW PEaKIUU COOTBETCTBEHHO C KOHCTaHTOM
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paBHOBECHsI M TEIUIOBBIM 3(PdexToM peakuuu. OCcoOEHHOCTH TeTepOTreHHOr0 pPaBHOBECUS U
MaTeMaTHYECKOM 3aIIMCH KOHCTAHT PaBHOBECHUS T€TEPOreHHbIX XMMUYECKUX PEaKIHii.

4. Teopust anekTponuTudeckord aucconranuu AppeHuyca. CrTeneHb M KOHCTAaHTa
aucconuanuu. Bunel konnentpauuid. Pacuer crenenu aucconuanuu 1 pH pactBopoB Ha npumepe
c1abbIX KUCIOT U OCHOBaHuM. J{uccounanus snekrponntoB. MlonHoe npousBenenue Boabl. llkana
KUCIOTHOCTH. HelTpanbHble, KUCIbIe U 11en04Hble pacTBOphl U X pH. CrocoObl MoJKUCIEHUS U
oI/ IaYBaHUS BOJIHBIX pacTBOpPOB. Crioco6b1 BBIPAXKCHUS KOHLEHTpaluui
(mpogemoncTpupoBaTh Ha mnpumepe H>SO,;). CryneHyartas amcconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI fucconannuy KUciaoT ¥ OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payna. D0ymnuockonust M Kpuockonus. OCMOC U OCMOTHYECKOE JABIICHHE.
I'uaponus coneit. I'uaponus coseit. CteneHb U KOHCTaHTa ruApoian3a. CTyNeHYaThlil THAPOIH3.
Bnusinue temmeparypsl, pa30aBieHus U OJHOMMEHHBIX MOHOB Ha rujposu3 coieil. Koncranrta
ruapoauza. pH cpenpl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIH3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBILIEHHBIM pacTBOp TPYAHO PACTBOPUMOIO
AJIeKTposinTa. MexaHu3Mbl paCTBOPEHUS MOHHBIX KPUCTAJUIOB U MOJISIPHBIX MOJEKYJ. JBrxkyias
cuiia npouecca pactBopenus. Conbparanus U rupatanus. TernoBeie 3pGeKThl paCTBOPEHHUS.

[IP. YcnoBus ocaxacHus U paCTBOPEHHUsI AIEKTPoauTOB. HackleHHbIE, IEPECHIIIEHHBIE
U HEHaCbIIllEHHbIE pacTBOpbI cojeil. KomiuiekcHble coeauHeHus. Juccouumanus KOMIUICKCHBIX
COCIMHEHU.

5. JIBOWHOM 31EeKTPUYECKH CIIOM M MEXaHM3Mbl BOSHUKHOBEHMsI CKauKa MOTEHIIMANa Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. BomopomHsiii smekrpon. CTaHmapTHBIE OKUCIHATEIBHO-
BOCCTAHOBUTEJIbHBIE MOTEHIMAIbl. BUABI 3JEKTPOIOB M UX OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
NOTEHIMAJBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
JIEKTPOJHBIX NOTeHIMaNoB noiypeakuuil. dopmyna HepHcra. KoHLIEHTpalMOHHBIA 3J€MEHT.
Ceazp OJIC ¢ usmeHeHueM »dHepruu [mb60ca M KOHCTaHTOM pPAaBHOBECUS OKHUCIUTENIBHO-
BOCCTAHOBUTENBHBIX peaKkUMi. ['aJbBaHMUECKHE DJIEMEHTHI. DJIEKTPOIHU3. 3aKOHBI JJIEKTPOJIHM3a
@apanes. Yucno dapanest. Beixox no Toky. OTOOp BEpOSATHBIX 3JIEKTPOAHBIX MOJypeakUuid Ha
OCHOBE 3HAYEHMI UX JIEKTPOJHBIX NOTeHIMANOB. [lepeHanpsskeHne. DNEKTpOIN3 C HHEPTHBIMU U
pacTBopuMbIMH aHOAaMH. (OO6ocHOBaHHME BBIOOpA 3JIEKTPOJHBIX MOJypeaklUUid Ha OCHOBE HX
AJIEKTPOJIHBIX TOTEHLUAJIOB.

6.. Bumer kopposun. Koppo3usi ¢ BOJOPOJHON ¥ KHUCIIOPOJAHOW JACTIONSIPU3AIHCH.
Huarpammbl Ilypbe W HuX HCIONB30BaHHE, NPUMEHHUTENBHO K KOPPO3MOHHBIM IpOIEccaMm.
CniocoObl 3aIIUThl METAJIOB OT KOPPO3UU
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