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PaGouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO no cnenmansrocta 21.05.04 I'oproe neno,
yrBepxkaeHHoro npukazom MOuH P® ot 17.10.2016 r. Ne 1298.

PaGouas mporpamMMa  paccMOTpeHa W oJo0peHa Ha  3acefaHMH  Kadeapbl  XUMHH
« 16 » saBaps 2017 r., npotokon Ne 6.

3aB. kadeapoij, / H.JL. MensiHuk

PaGoyass mporpamMmma omoOpeHa METOJWYECKOW KOMHCCHEH HWHCTHTYTa €CTECTBO3HAHHS U
cragaaptu3amnuu « 16 » saBapst 2017 r., mpotokosa Ne 6.

[Ipencenarens bl / N.YO. Me3un

CortacoBaHo:

3aB. kadeapoit rOpHBIX MaIlIUH
¥ TPAHCIIOPTHO-TEXHOJIOTHUYECKUX KOMITJICKCOB i / A J1. Konera

i

[opHBIX MaIIUH H

Pabouas IIporpaMmma CcocCTaBJji€Ha: JOLICHT Ka(be,[lpbl XHUMHH, K.II.H., JOLCHT

/'J%’—\ / JI.B. YynpoBa

JOIEHT Kadeapbl MPUKIaIHON
M TEOPETHYECKOH (PU3UKH , K.X.H.

Qﬁa; e ” — /B.A. Jlo3opos
,/‘

Penensenr:




JIncT perucTpanyu H3MeHEHHH U 1010 THEHHH

Jlata, Ne
No Paasien PITI Kpatkoe conepxanue IPOTOKOJIa [Toanuce £
/1 HU3MEHEHHS/OTIOTHEHHUS 3aceaHus 3aB.kadenpoit
KageIphl
1 Paznen 8 AxTtyanu3anus yueOHo- 18.09.2017 1,

METOIMYECKOTO U uHbOp-
MAaIMOHHOTO 00ecreueHHsI

npoTtokon Ne 1

|Zfacelr)




1. Ilesiu ocBOEHMSI M CLUTI/IMHBI

Hensr aucouminHbl «XUMHUsD» sBisieTcss (opMupoBaHve (yH/aMeHTalbHBIX 3HAaHWNA B
00/1aCTM COBpPEMEHHOW XWMWH, BK/IFOUAIOIIMX OCHOBHBIE TIOHSITHSI, 3aKOHbI W 3aKOHOMEPHOCTH,
OTMCBIBAIOIIMEe CBOMCTBA XUMHUECKUX COeJUHEHWH; pa3BUTHE HABBIKOB CaMOCTOSITEIbHON paboThI,
HEOOXOMUMBIX /i1 TIPUMEHEHHUsS] XMUMHUUEeCKUX 3HAaHWUM TIPU W3YUYEeHUH CIelWaabHbIX AUCIUIUIUH U
JlanbHeunI1er NpakTUYeCcKou AesiTe/IbHOCTH.

2. Mecto pauciuiuivesl B cTpyKrype OOII cienypanurera

OuctprivHa «XuMUsD» SIB/ISIETCS  JUCLIUMIIMHOM, BXopsiield B 0asoByro 4yacTh Omoka 1
obpa3oBaTtenbHOM niporpamMmbl BO (B.1.5.11) no cnenmanbiocty 21.05.04 «I"'opHOe fe/1io».

W3yueHue OUCLUI/IMHBI 6a3vpyeTcsi Ha 3HaHUSIX, CHOPMUPOBAHHBIX B pe3yJibTaTe MOayYeHHs
cpexHero (ToyiHOTO) 0011Iero 06pa30BaHus TI0 JUCLIMTTMHAM « XUMUs», «Du3nka», «MaremaTuka».

3HaHUSI U yMeHUs CTYZeHTOB, IIOJlyuyeHHble IIPM M3yUYEeHUU [UCLIUIUIMHBI «XUMUSI»
HeoOXOZMMBI MM TIPH JlallbHeMIIeM M3yYeHUM TaKuX AWUCLUIUIMH, KaK «3JKoyorus», «be3omacHoCTb
JKU3HeleaTe/IbHOCTH».

3 Komnerenyun oGyuaromierocs, popmupyemsie B pe3y/ibTaTe 0CBOCHHS AUCIUIUIMHBI U
IJIaHUPYeMbIe pe3y/IbTaThl 00yYeHust

B pe3ynbTaTe 0CBOEHUsT JUCLIMTUIMHBI « XMMUs» 00YyUatOL[UICs o/DKeH 00/1aaTh Cieyomen
KOMIIeTeHLINEe:

CTpyKTypHbII YpoBeHb 0CBOEHMsI KOMIeTeHLUH
3/1eMeHT [ToporoBslii Cpennui Bricokuii
KOMIIeTeHLIUU yYPOBEHb YPOBEHb YPOBEHb
OK-1
COCOOHOCTHIO K a0CTPAKTHOMY MBILLIEHUIO, aHAINU3Y, CUHTE3Y
3HaTb OCHOBHbIE METO/Ibl XUMUUECKOT0 1 COBpeMeHHbIe
XUMHAYeCKHe MOHATHS, | (U3UKO-XMMUYeCKOIro HarpaB/IeHUs] pa3BUTUSA
TI0/I0KEHHS1 M 3aKOHbI | aHa/u3a BelecTB U HayYHbIX TEOPUI, METO/IbI
00BeKTOB OKpY)Karoljei TeopeTUYeCcKoro u
cpefibl 3KCTMIepUMEeHTa/IbHOTO
UCC/Ie/IOBaHUS
YMeTs: pelaTh pacyeTHbIe pellaTh pacyeTHbIe 3a[jaun | IPOrHO3UPOBATh
3a/1auu NIPaKTUYeCKOro BO3MO>XKHOCTb [TPOTEKaHUs
NIPUMEHUTETBHO K coJiep>KaHust CaMONPOU3BOJIbHBIX
MarepHaty IporpamMmMsl NIPOLIECCOB B pa3/INYHbIX
XUMHAYECKUX CHCTeMax
Bnazerts: HaBbIKaMU NpaKTUYeCKMMH HaBblKaM{ | METOZaMH MCC/ie/JOBaHuUs
NIpYMeHeHHs1 TeopeTHYeCcKoro Y | 4 CIOCOOHOCTBIO
OCHOBHBIX 5KCIIepUMEeHTa/IbHOr 0 0OBSCHATE ero
XUMHUUYECKUX 3aKOHOB | MICC/IeZIOBaHNsl B 00J1aCTH | pe3y/IbTaThl
B rpodeCCUOHA/ILHON | XUMUM TIPUMEHUTETBHO K
JiesITeNIbHOCTH npogeccroHaIbHOMN
JesaTeNlbHOCTH
OIIK-4
TOTOBHOCTBIO C €CTeCTBEHHOHAYUHbIX ITO3ULIMH OL|eHUBaTh CTPOeHHe, XUMUYeCKU U MUHepa/TbHbINA
COCTaB 3eMHO KOpPbI, MOP(OIOrMYecKrie 0COOeHHOCTH 1 TeHeTHUYeCKHe THITbl MeCTOPOXK/IeHHI
TBep/ibIX MOJIe3HBIX UCKOIaeMbIX NPU pellleHrH 3a/ia4 10 paLiMOHa/IbBHOMY M KOMIUIEKCHOMY OCBOEHHUIO




CTpyKTYypHBIM YpoBeHb OCBOEHUSI KOMIETeHIUI
3JIeMeHT [ToporoBeiii Cpeanuit Bricokuii
KOMITeTeHLINN YPOBEHb yPOBEHb YPOBEHb
3HaTb OCHOBHbIE MeTO/Ibl UCCTIe/IOBaHUI coBpeMeHHbIe
XUMHUYEeCKUe MOHATHS | (PU3UKO-XUMUUEeCKHUX, HarpaBJieHUs pa3BUTHS
TeXHOJIOTUUeCKUX U HayUHBIX TEOPUM, METO/IbI
OpraHoeNnTUYeCKUX TeOpeTHUYeCKOoro 1
CBOICTB MaTepuaioB 9KCIepUMeHTaIbHOT0
pa3HbIX K/IaCCOB VICC/IeJOBAHMUS
Ymerts: orpesie/IsiTh LieJld U TIPOBOJUTH TIPUMEHSITh MOTyYeHHbIe
3a/jauy UCCeJOBaHUM | SKCIeprMeHTa/IbHbIe pe3y/bTaThl Ha MPAaKTHKe
vccieoBaHus (PU3NKO-
XUMHUUECKHX,
TeXHOJIOTUUeCKUX 1
OpraHo/IeNTHYeCKUX
CBOMCTB MaTepuasoB
pa3HbIX K/IaCCOB
Bnapgets: HaBbIKaMU NpaKTUYeCKVMHU HaBbIKaMH | MeTOJlaMy MCC/Ie[0OBaHUs
TIpUMEeHEeHUsI Y 5KCMepPUMEeHTaIbHOT O Y CIIOCOOHOCTBIO
OCHOBHBIX WCCeoBaHUs B 00/1aCTH OOBSCHSATH WX pe3y/IbTaThbl
XUMUAYECKUX 3aKOHOB | XMMHUH U CTIOCOOHOCTBIO NIPUMEHUTETBHO K
B mipohecCHOHANbHON | OOBSICHSITD UX Pe3y/bTaThl | MPOeCcCHoHaNTbHON
JesITe/IbHOCTU MIPUMEHUTE/TBHO K JesITe/IbBHOCTU
ripoeccroHaTLHOM
JlesiITe/IbHOCTU

4. CTpyKTYypa U co/iep>KaHue M CLUII/IMHbI

OO0111ast TPY/JOEMKOCTb JAUCIUIUTMHBI COCTaB/IsIeT 5 3aueTHBIX equHMUIIbI, 180 yaca: ayauTopHast
Harpy3ka — 72 4aca; camocTosiTesibHasi paboTa — 72 yaca; 3k3amMeH — 36 4acoB.

Pa3pnen/TeMa AUCIATIIMHBI

Cemectp

Bugpl yueOHoM
paboThI, BK/TFOUast
CaMOCTOSITE/TbHYHO

paboTy CTy/IeHTOB U
TPYZA0eMKOCTb (B
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@®opMmBI TEKYILL[ETO U

MPOME)KYyTOUHOTO KOHTPOJISI

yCIieBaeMOCTHU

1. Xrmunyeckas TepMOZjJMHaMUKa 4
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Ortuer 110 JTabOpaTopHOii paboTe

2. XuMnueckass KUHeTHKa 4

6 6/41 8

HomariiHee 3agaHve Ne 1. 3amura
71ab0paTopHBIX pabor.




3. PacTtBOpBI 4 6 8/41 8 |[JomamHee 3agaHue Ne 2. 3amura
nabopaTopHbIX paboT.

4. JlucriepcHble CUCTEeMBbI 4 4 6/21 8 |HdomamHee 3amanue Ne 3. 3awmra
nabopaTopHBIX padoT.

5. OkucuresbHO- 4 | 4 4 8 |JomamHee 3agaHue Ne 4. 3amura

BOCCTAHOBUTEJ/IbHbIE MPOIECChHI nabopaToOpHBIX padoT.

6. DneKTpOXUMHUUeCKre CUCTeMbl | 4 8 6 10 |3amura 1abopaTOpHBIX paboT.

7.Xumuyeckuie U (pU3MKO- 4 2 10 |domaruHee 3agaHve Ne 5. 3amura

XUMHUECKHe MeTO/IbI aHa/Ih3a nabopaTopHbIX paboT.

8.0CcHOBHBIe MOHATUS XUMUU 4 12 |KOHCIeKT JieKLHi.

OpraHUyYeCcKUX COeJVHEeHUMN

HToro no AucCuuI/iMHe: 4 | 36 | 36/12A | 72/36 |3K3ameH

5. Obpa3oBarenbHbIe M HHPOPMaLMOHHBIE TEXHOIOTHU

B niporjecce npernojaBaHysl AUCLIUIIMHBI « XUMUS» TIPUMEHSIOTCS TPaJAULIMOHHAsE U MOZAY/IbHO-
KOMIeTeHTHOCTHAsI TeXHOJIOTHH.

JIeK1[uH TIPOXOJAT KaK B TPAAUL[MOHHOM (hopMme, Tak U B (hopMe JieKI[Hii-Oece bl WK AMaora C
ayauToOpued C T[pUMEHEHHWeM 3JIeMEeHTOB «MO3TFOBOM aTakw», JIeKLUH-KOHCY/JbTAallu, TJe
TeopeTUUeCKUi MaTepuas 3apaHee BbIZIaeTCsl CTyZieHTaM [I/Ii CAMOCTOSITe/TbHOTO M3yueHHsl C 1ieJbio
TO/ITOTOBKMA BOTPOCOB JIEKTOPY, a Takke JIeKIMM C UCMo/Ab30BaHWeM JIeMOHCTPALIMOHHOTO
XUMHUYECKOT0 SKCIIePUMeHTa, KOTOPBIM 1M03BOJIsieT HarboJiee TI0JIHO peasn30BaTh MeTO/ Mpob1eMHOro
00yueHusl.

JIeKI[MOHHBIM MaTepyas 3aKperisieTcsl B Xo/ie labopaTopHBIX paboT, Ha KOTOPBIX BBITIOTHSFOTCS
TPYIINOBBIEe WIM WHAWBUYabHbIE 3aflaHUs 110 TIPOWIeHHOM Teme. [Ipu mpoBejeHUU J1abOPaTOPHBIX
3aHATHN MCIOMB3YeTCs METOJ, KOHTEeKCTHOTO OO0yueHMs, KOTOPbIA TIO3BOJIIET YCBOWTbL MaTepHhasl
MyTeM BbISIBJIEHUsI CBsi3eli MeXK/ly KOHKPeTHbIM 3HaHWEM U ero MpruMeHeHUeM.

CamocTosiTenibHast paboTa CTy/IeHTOB CTUMYJIUPYET CTY/IeHTOB K CaMOCTOSATeTbHOM TpopaboTKe
TEM B MPOLeCCe MOTOTOBKHM OTUETOB T10 Jab0paTOpHLIM paboTaM, BBITTOJTHEHUs IOMAIIIHUX 3aJaHUl U
MO/AIrOTOBKY K UTOT'OBOM aTTeCTal|u.

CoBpeMeHHbIe HHTEPAaKTUBHbIE CPe/ICTBA MO3BOJISIOT KCIIEPUMEHTUPOBAaTh C HOBBIMU (hopMaMu
KOHTpOoJisl. CTyJeHTaM Tipe/jlaraloTCsl TeCThl M 3aJjauM B 3JIEKTPOHHOM BH/le, C aBTOMaTU3HPOBaHHOM
CHCTeMOU TIpOBepKH. B oT/Mume OT 0OBIYHOTO TECTUPOBAHHS TaKOH CrOCO0 KOHTPOJIST TIO3BOJISIET
CTyZileHTaM B Jir000e BpeMsi IIPOUTH TeCT, MPOaHaTM3UPOBaTh OIMOKH ¥ MPOUTU TECT BTOPUUHO.

6. YueOHO-MeTO UUeCKOe o0ecrieyeHHe CaMOCTOATE/TbHON PadoThI CTYAeHTOB

CamocTrosiTesibHasi paboTa CTy/IeHTOB T0/Ipa3zie/sieTcsl Ha ayIMTOPHYI0, KOTopasi TIPOMCXOJUT
Kak BO BpeMsi J1abOpaTOPHBIX 3aHSATHH, TaK M Ha TJIAHOBBIX KOHCYJ/IbTAIUSAX, U Ha BHEAYJUTOPHYIO,
TIPOMCXOJSIIYI0 BO BpeMsi TIOATOTOBKM CTYZEeHTaMH OTYeTOB I10 J1abopaTOpHBIM 3aHSTHSIM MU
BBITIOJIHEHUS IOMALIHUX 3aJjaHUM.

Buzbl camocrosiTennsHON paboThl 00yuyaroierocsi, Mopsiflok WX BBITIOJTHEHUS] ¥ KOHTPOJIS TI0
OT/le/IbHbIM pasfiersiaM JWCLWIVIMHBI IPUBe/IeHbl B Tab/uLie:

o Kon-
Bu camocTrosiTensHOM
Pazpen (Tema) AUCLIUTIIAHBI BO ®opMbI KOHTPOJIS
paboTsl (Ne Tembr)
4yacoB
1. XumMuueckast - odopmseHre OTyeTa TIO 8 3ammra  y1abopaTopHOM
TepMO/JUHAMUKA nabopaTopHO# paborTe; paboTHI.
- pellieHWe  JOMalllHero 3aumra JlOMalllHero
3aganus Ne 1; 3aganust Ne 1.




- CaMOCTOSITeJIbHOE M3yueHue TecTupoBaHue.
yueOHOU JTUTepPaTyPBhl.
2. XMHUUecKasi KHHeTUKa | - odopM/ieHHe OTyeTa II0 3ammra  jabopaToOpHOM
naboparopHoii paboTe; paboThI.
- pelleHue JlOMalllHero 8 3auTa JlOMalllHero
3aganust Ne 2; 3amanus Ne 2.
-CaMOCTOATe/IbHOe ~ U3y4YeHHe TecTupoBaHue.
yueOHOM JIUTepaTyphl.
3. PacTBOpBI - ocopmieHne oryera 10 3ammra 1abopaTopHOM
nabopatopHoii paboTe; paboThI.
- pelleHue JlOMalllHero 8 3auuTa JlOMalllHero
3aganust Ne 3; 3aganus Ne 3.
-CaMOCTOATe/IbHOE ~ U3y4YeHHe TecTupoBaHue.
yueOHOU JIMTepaTyphl.
4. lucriepcHble CUCTEMBbI - ocopmieHue oryera M0 3amumra abopaTopHOM
nabopaTopHo# pabore; paboTHI.
-CaMOCTOATe/IbHOE ~ U3y4YeHHe 8 TecTtrpoBaHue.
yueOHOU TUTepaTyphl.
5. OkucmrTesIbHO- - odopmiieHHe oOTyeTa IIO 3ammTa 1ab0paTOpHOIA
BOCCTAaHOBHUTE/TbHbBIE naboparopHoii pabore; paboThL.
TIPOL{eCChI - peleHue JlOMalllHero 8 3amura JlOMalllHero
3agaHus Ne 4; 3agaHus Ne 4.
-CaMOCTOATe/IbHOE ~ U3y4YeHHe TectupoBanue.
yueOHOM TUTepaTypBhl.
6. D1eKTPOXUMHUUEeCKHe - odopmiieHHe oOTyeTa TIO 3ammTa 71ab0paTOpHOIA
CUCTEMBbI naboparopHoii pabore; paboThL.
- peleHue /lOMallHero | 3auTa JlOMalllHero
3agaHus Ne 5; 3agaHus No5.
-CaMOCTOATe/IbHOE ~ U3y4YeHHe TectupoBaHue.
yueOHOU TUTepPaTyPBhl.
7. Xumuueckue 1 GU3MKO- | -camocTosiTesibHoe u3yueHwe | 10 | KoHcrekT o
XUMUUECKHe MeTO/IbI yueOHOU TUTepaTyphl; ripejijiaraeMou
aHasvs3a - KOHCIIeKTHPOBaHUE. JIUTepaType
8. OCcHOBHBIE NTOHATUSA -camocrosTe/bHOe usydeHue | 12 | KoHcriekT o
XUMHWM OpraHu4eCcKux yueOHOM JTUTepaTyphl; rpejijiaraeMou
coeJMHeHU - KOHCIIeKTHPOBaHUe JUuTepaType
TTOArOTOBKA K 3K3aMeHy -CaMOCTOSITe/IbHOE  U3yuYeHHe | 3G
yueOHOM JIUTEepaTyphl, JK3ameH
KOHCITEKTOB JIEKIUH.
WToro no AuCIUNIIMHE: 72/36 | OK3aMeH

ek

O1ueHOUHBbIE CPeACTBA AJISl TEKYIero KOHTPOJIA Mo JUCHMIUINHE:
KoHTpo/bHBIE BOIIPOCHI 10 TeMe « XMMHYeCKas TePpMOANHAMHKA»

OCHOBBI XMMHUY€eCKOM TePMOAVHAMUKU: [IOHATHE CUCTeMbI, BU/IbI CUCTEM.
TepMouHaMHyecKUe TlapaMeTpbl U (PYHKL[UM COCTOSTHUSI CUCTEMBI.

BHyTpenHsis sHeprusi. Pabota. TeruioTa.

[TepBbIli 3aKOH TepMOMHAMUKH (BBIBOJ,).

OHTa/bNMs KaK (DYHKIMSI COCTOSIHUS CUCTeMbI. DHTa/IbIMs 00pa3oBaHMsl BelljecTBa.
TeryioBoit 5¢ddekr xumuyeckoil peakiuu. PakTOpbl, BAMAIOLIME Ha TeIJI0BOU
XUMUUEeCKON peaki[yu.

sddekr
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13.
14.
15.
16.
17.

Tepmoxumus. 3akoH ['ecca.

CnencTBus U3 3aKoHa ['ecca.

OHTpoNUst Kak (PYHKILIMs COCTOSTHUSI CUCTEMBI.

BTopoii 3aK0H TepMOJUHaMUKH.

TpeTuii 3aKOH TepMOAMHAMUKHU.

Oueprust ['nb6ca.

HaripaBiieHre caMONpoOM3BOJILHOTO MPOTEKaHUsI XUMHUYECKUX PeakLUu.

KOHTpOJIbeIe BOIIPOCHI 10 TeEMe «XumMuuecKass KHHeTHKa»

XumMmuueckasi KiHeThKa. CKOPOCTh XUMUUECKOW peakLiui U MeTO/bI ee PeryiMpOBaHuUsl.
BnusiHue KOHLIEHTPALMK Ha CKOPOCTh XMMUYeCKOW peaklUM (3aKOH JieMCTBYIOLMX Macc).
BusiHue TeMriepaTypbl Ha CKOPOCTb XUMUUeCKOM peakiiu. [1paBuio Bant — M'odda.
Teopusi akTUBHBIX CTOJIKHOBEHUI AppeHUyca.

OHeprus akTvBalLMW. YpaBHeHWe AppeHuyca.

Teopust iepex0JHOTO KOMILIEKCa. DHePreThueckKas JuarpaMmma.

KpuBast MakcBenia — BonbiiMaHa. DHepreTHueckuii bapbep.

Karanutrnueckre CUCTeMBI.

BnusiHue KaTanu3aTtopa Ha CKOPOCTb XUMUYECKOM peakLUU.

['oMoreHHbIN U reTeporeHHbIN KaTalus.

KonebartenbHbie peakLyu.

XuMurueckoe paBHoBecre. OOpaTHMbIe U HeOOpaTHMbIe peaKI[HH.

KoHcTaHTa XMMHUUeCKOro paBHOBeCHS.

CmelieHre xumMuueckoro paBHoBecus. [Tpunnun Jle—Illarense.

BivsiHve KOHLIEHTpaLWU, JjaB/ieHusl U TeMIiepaTyphbl.

@®a30Bble paBHOBECHSI.

@da3oBble AUarpaMmel AJ11 O4HOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJ’lebIe BOIIPOCHI 10 TEME «PaCTBOPBI»

[TousiTne pactBopa. PactBopumocTh BeljecTBa. PacTBOpUMOCTS rasa.

PactBopbl. CriocoObl BbIpa)KeHUsI KOHLIEHTpPAl[MM PAacTBOPOB (MaccoBasi [10Jis, MOJISIpHasi
KOHLIeHTpaLusi, MOJIsIpHast KOHLIEHTpaL[Usi S5KBUBa/IeHTa, MOJIbHast [0S, TUTP).

KonnuraTvuBHble CBOWCTBA pacTBOPOB. M 1eanbHbIN pacTBOP.

3akonbl Payns: I (ToHomerpuueckuii) u I (36ynmmockonuueckuii 1 KpUOCKOTIMYeCKUi).

Ocmoc. OcmoTrueckoe fasieHre. CxemMa 0OCMOMETpa.

Kuc/10THO-0CHOBHBIE B3aMMO/IeICTBYS BellleCTB.

VoHHast Teopusi KUCIOT U OCHOBaHWK AppeHuyca. OCHOBHbIE TOHSITUSI U TI0JIOKEHHSI TEOPUU
AppeHuyca.

Huccouuanusi KWACIOT, OCHOBaHUM W COJIe C TOYKM 3peHusi MOHHOM Teopuu AppeHuyca
(mpumepsr).

Crenens auccouyaiyu. CUsbHbIe U c/labble 37IeKTPOJIUTHL.

Iuccormanust cabbix 3/1eKTpoauToB. KoHCTaHTa AWCCOIMALAMN.

3akoH pa3bassienusi OcTBanba.

Peakiii MOHHOTO 0OMeHa MEXKy JIeKTPOJMTaMM (Ha MprUMepe peakiyii oOpa3oBaHus c1aboro
3/1eKTPOJIMTA, 0CaJiKa U ra3a).

[TpousBesieHre pacCTBOPUMOCTH.

HoHHoe npou3BeJieHUe BO/bl. BOomopoaHbIN U THAPOKCUIBbHBIN MTOKa3aTesu.

I'maponu3 cosent. Tunbl ruApoOIN3a CoJIen.

KonuuecTBeHHbIe XapaKTePUCTHKU TpoLiecca Tpou3a.

dakTopbl, BAUSIOLLME Ha TIPOLiecC THAPOJIM3a.

KOHTpOJIbeIE BOIIPOCHI 10 TeEMe «AI/ICHEPCHBIE CHUCTEMbI»
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['eTeporennsie cmecu. [yicriepcHble CUCTEMBI.
HucriepcHocTb. Knaccudukaiim AUCIepCHBIX CUCTEM.
KonnouzaHeie pactBopbl. JInoduabHbIe ¥ TMOGOOHBIE KOJIIOU/IBL.
Crioco6bI 1osTyueHust KO/UTOUJHBIX PACTBOPOB.
CTtpoeHue KO/UIOWJHBIX YaCTHL.
ITpaBuno ®asinca — I1eckoga.
Y CTOMUMBOCTD KOJTOUAHBIX cucTeM. CTaOUIM3aTOpBI.
Koaryssitust mMohuIbHEIX U TMOGOOHBIX KO/IOU/OB.
CeprMeHTaLUs KOJVIOU/IOB.
Koarysisiuys Ko/1IouiHbIX paCTBOPOB 3J/IEKTPOJIUTAMU.
[MpaBusno Ulynbue — I'apau. Koaryaupytormasi criocobHOCTb.
OnTuueckrie CBOMCTBA KOJIJIOWJHBIX PaCTBOPOB.
OneKTpuyecKre CBOMCTBA KOJIJIOUIHBIX PaCTBOPOB.

KoHTpo/IbHBIE BONIPOCHI N0 TeMe « OKHC/TUTEeTbHO-BOCCTAHOBUTE/TbHBIE
MPOLeCChI»

OCHOBHbIe TIOHSITUSI TEOPUH OKHUCTUTE/TbHO-BOCCTAaHOBUTETBHBIX PeaKIIUi.
OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA BEILIECTB.

BaykHeM11111e OKUC/IUTEIN U BOCCTAHOBUTE/IH.

Turbl OKMCUTE/IEHO-BOCCTaHOBUTE/IBHBIX PeakLyi (TIpUMepsbl).
OKHCIHUTeTbHO-BOCCTAHOBUTE/ILHBIN MOTEHITHAT.

YpasHenuve HepHcra.

CocraB/ieHre OKUC/IUTeTbHO-BOCCTAHOBUTE/TbHBIX PeaKIvi.
HaripaBiieHue OKUCIUTE/IbHO-BOCCTaHOBUTETBHBIX PeaKLUH.

KOHTpOJ’Ithle BOIIPOCHI 110 TEME «BJIEKTPOXI/IMI/I‘—IECKI/IE CUCTEMBI»

SJ'IEKTPOXI/IMI/IHECKI/IE CHUCTeMBI. KJ'IaCCI/ICl)I/IKaL[I/IH 3JIEKTPOXUMHUUECKHX TIPOLECCOB.

OneKTpOXUMHUYeCKHe TIPOLeCChl, MPOTeKarollie Ha TpaHulle pa3/erna «MeTasll — pacTBOpP».

T'anbBaHUYecKui 3/1eMeHT JlaHuas — SKoou.
ONeKTPOABWXKYILIasl CKjia ralbBaHUUeCKOro 3/1eMeHTa.

I/IBMepeHI/Ie 3JIEKTPOJHBIX TIOTEHIHMAJIOB. PH'E[ CTAHAAPTHBIX 3JIEKTPOAHBIX TIOTE€HINAJIOB.

CBoiicTBa MeTa//IOB B COOTBETCTBUU C UX I10JI0’KEHUEM B Psi/ly HanpshKeHUH.
YpasHenuve HepHcra.

O/eKTpo/In3 pacIulaBoB U pacTBOPOB. KaToHble ¥ aHOHbIe MPOLIeCChI.
O6nBenuHeHHBIN 3ak0H Dapajest. BeIxoz 1o TOKY.

Koppo3us metannoB. Knaccudukaiyss KOppO3MOHHBIX MPOL[eCCOB.
Xumuryeckasi KOppo3sus.

BJIEKTPOXI/IMI/IIIECKEIH KOppo3us. AHO,E[HOE OKHC/IeHHe MeTad/l/la U KdaTOJHOe BOCCTAaHOBJ/IEHHE

OKMCJIUTEIS.

[TpuMepbl KOPPO3UM B KUCJION CpeJie M aTMOC(epHO KOPPO3UH.
CKOpOCTb KOPpO3UH.

3aimra MeTasiJioB OT KOPPO3UH.

3alUTHbIE TIOKPBITHS.

OneKTpoXUMHYecKHe CroCcoObI 3alUThI OT KOPPO3UU METAJIIOB.
X¥MHyecKre UCTOYHMKU TOKa. ['albBaHMUeCKUN 3/1eMeHT.
XUMuyeckKue UCTOYHUKU TOKa. AKKYMYJIATOPBI.

XyMHYecKre UCTOUHMKU TOKa. TOIUIMBHBIE 3/1eMEeHTBI.

BapuaHThl TEMaTHYECKHX JJOMAIIHUX 33/JaHUH /ISl CAaMOCTOATE/TbHOU PaboThI CTY/IeHTOB T0 TeMaM

HJomainnee 3aganue Ne 1



1o TreMe «XUMHUecKasi TeEPMOJUHAMHUKA»

B momaliiHeM 3a/laHUM 110 TeMe « XUMHWUecKasi TepMOJUHAMUKA»: TIepBast 3ajiaua OLIEHUBAeTCs B
2,5 6amnia; BTopast — B 1,5 Oasnna; TpeThst — B 1 Gas.

3azaya Nel
Hnsa peakty CHy p + CO, n = 2 CO vy + 2 H, (7 ornpegenure BO3MOXXHOe HarlpaBjieHUe

CaMOIPOM3BOJILHOTO TEUEeHHs] PeaKL[|UK MPHU CTaHJAPTHBIX YC/IOBUX U Npu Temmepatype T = 927 °C,
eCJIM TeryIoBoM 3(peKT peakiuu /10 3alaHHON TeMrepaTypbl He U3MEHUTCS. YKa)KuTe: a) Bble/sieTcst
WIM TIOTJIOIIAeTCS] JHEPrusi B XoJie peakUuu; 0) TNPUUMHY Hai/IeHHOTO W3MeHEeHWsI SHTDPOTHH.
PaccunraiiTe TemniepaTypy Hauasa peakLUy.

3ajgaya No2

Borurciute TerioBoit 3¢ ekt peakiuu: CaC, « + 2 H.Or = Ca(OH); « + C.H; (), OMB3ysICh
CTaHAAPTHLIMU TETVIOTaMH 00pa30BaHMsI pearupyroux BeijecTB. CKOMbKO TeIyIOThl BBIAEIUTCS WU
TIOTJIOTUTCS TP 06pa3zoBanmu 2,24 1 C,H,?

3azaya Ne3

[To TepMOXMMHUYECKUM ypaBHEHUSIM pacCuuTaiiTe TeruioBo 3¢deKT  peakluu:
H,n + COz = CO y + Ho Ofy. TepMmoxumMHueckyie ypaBHeHUS:

a) Hz ) + 15 Oz ® = HzO s AH = -241,9 K,Z[)K,

6)2CO + Oz =2 CO; ¢, AH = -566,2 KIX.

HJomainnee 3aganue No 2

o TeMe «XuMHUYeCKasd KHHEeTUKa»

B momaiiiHeM 3aziaHuu 1Mo TeMe «XHMMHUUeCKasi KWHeTHKa»: TiepBasl 3ajilaya OlleHWBaercs B 1,5
6asta; BTopast — B 0,5 Gassia; TpeThsi, ueTBepTas U Tsitasi — B 1 Gar.

3azgaya Nel
Peakuys miportekaet 1o ypaBHeHuto: O, oy +2 CO y = 2 CO; (7. HavanbHble KOHLeHTpaLuu

pearvpyrolux BewlectB paBHbl: [O:] = 1,2 mosnw/n, [COJ= 0,8 monb/n. Bo cKo/MbKO pa3 M3MEHUTCS
CKOPOCTb MpsIMOM peakuuu, korga mpopearupyeT 30% CO? Bo CKoO/IBKO pa3 U3MEHSITCS CKOPOCTH
TIPUMOM 1 0OpaTHOM peakivu, ec/ii YBeJIMUUTh JJaB/ieHre B CUCTeMe B /1Ba pa3a’?

3azaua No2

[Tpu Temmeparype 40 °C HEKOTOpOe KOJMYECTBO BeIleCTBA BCTYMAaeT B peakiyio 3a 20MHH.
PaccuuTaliTe BpeMmsi, Mpd KOTOPOM S5TO K€ KOJMYECTBO BeLeCTBA BCTYNUT B peakL{I0 TpU
temrneparype 200 °C, ec/iv TemriepaTypHbIii KOI(PMUIMEHT CKOPOCTH Peakijui paBeH 2. Bo CKOIbKO
pa3 U3MEHUTCS TIPU ITOM CKOPOCTh peakiuu?

3azaya Ne3

Haligute Hava/ibHble KOHL|EHTPALMM MCXOJHBIX BeIeCTB W KOHCTaHTy PaBHOBECUS] peakKiuu:
Fe 7 + H,O (5 = FeO ) + H; (), e paBHOBeCHbIe KOHL[EHTpAaLMU pearupyroljux BelleCTB pPaBHbI:
[H,O]=0,3mons/1, [Hz] = 0,4 Mo/b/m.

3azaya Ne4

[Hnsa peakuponHou cucremsl: CO ) + H,O ) = CO; (y + H, (y HauanbHble KOHLIEHTPALK PaBHbI:
[H:O] = 0,5 monw/n, [CO] = 0,6 monb/n. OmnpepenuTe KOHLIEHTpAl[Md BCeX BeIleCTB B MOMEHT
paBHOBeCHS, eC/IM KOHCTaHTa paBHOBeCUs paBHa 1,45.

3azgaya Ne5

BbipasuTe uepe3 KOHL|EHTPAL[MM PeareHTOB KOHCTAHThl PABHOBECUS C/IeIVIOLUX peaKLuii:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-92,2 K,Z[)K;
COz(r) + C(T) =2 CO(F), AH = +160,5 K,Z[)K;
CO(F) + HzO(r) = COz ) + Hz(r), AH = -41,1 K,Z[)K

YKakuTe HampaB/ieHWe CMeIlleHUs] XUMUYeCKOTO PaBHOBECUS 3TUX peakLuii: a) MpHU MOHWKeHUU

TeMriepaTypbl, €eC/i [JaBjleHWe TIOCTOSIHHO; 0) TIpY TMOBBIIIEHWU [laBJIeHUs, eCld TeMIlepaTypa



ITOCTOSHHA.

[lomamiHee 3aganue No 3

no reme «PacTBopbI»

B JgomamHem 3ajanuy 1o Teme «PacTBOphI»: TepBas, BTOpas, TPeTbs W IATasg 3ajauu
oljeHMBaeTcst B 1 O6asut; ueTBepras U 1ectast — B 0,5 Oasna.

3azaua Nel
B kakom o0beme Bojpl ciiefyer pactBoputh 135r SnCl, asist monyuenus 3M pacTBopa xJ/iopuza

osioBa (II) c mnotHocThO p = 1,405 r/mn?

PaccumTaiiTe: a) MacCOBYH [IOJIF0 BeIllleCTBa B pacTBope; 0) MOJISIPHYIO KOHLIEHTPALUIO
9KBUBAJIEHTA; B) MOJISUILHOCTD; T') THUTP; ) MOJIbHYIO [IO/TIO BellleCTBa B pacTBOPe.

3azgaya No2

3aKoHUMTe MOJIeKY/ISIDHbIe U HAalWIIUTe COKpallleHHble WOHHbIe ypaBHEHHs peakiuil
B3aUMO/IENCTBUS CJIeAYIOLIUX BeleCTB:

HBr + NaOH -

AgNO3 + H,S -

MgCl, + KOH -

CaF, + HCI -

Sb(OH)3 + HzSO4 g

Sb(OH); + NaOH -

3azaya Ne3

CocTaBbTe 110 /iBa MOJIEKY/ISIDHBIX YPaBHEeHUsI peaki[yii K C/ieyIOIIUM HOHHbIM:

Ba* + CrO, - BaCrOy;

NH," + OH - NH,OH;

ZnS + 2H' - Zn*" + H.S

3anaua No4

Boruuciure pH 0,05M pacTBopa cepHOM KHCIOTHI.

3agaua No5

Kakue u3 cnepyrouux cosneit mogsepratorcs rugponusy: Na,SiOs. Cu(NOs),. KBr? CocraBbTe
VOHHbIE Y MOJIEKY/ISIDHbIEe ypaBHEHHsI THAPOJIM3a COOTBETCTBYIOLIUX cosieii. Kakoe 3HaueHue pH (<
WUnu> 7) UIMEIOT pacTBOPhBI 3THUX COJiel?

3anaua No6

HatiguTe nipousBeseHue pactBopuMocTty PbCl,, ecii B 200 mi1 Bozibl pacTBopsieTcst 2,17 T 3TOro
COeIUHeHMUs.

[lomainHee 3aganue Ne 4

1o TeMe «OKHC/IUTe/TbHO-BOCCTAaHOBUTE/IbHbIE nponeccon»

B pomaiiHem 3ajjaHuy 10 TeMe «OKMC/IMTe/TbHO-BOCCTAHOBUTE/IbHBIE TPOLIECChI»: TiepBasi
3ajiaua oljeHnBaetcs B 1,5 06asuia; BTopast — B 2,5 6ansa; TpeThsi — B 1 6asn.

3agaua Nel
[Togbepure Ko3(hdUIMEHTEI B ypaBHEHUSIX OKUC/IATE/bHO-BOCCTAHOBUTE/BHBIX — PEeaKIIHH.

YKaxxuTe TUIT Ka)KAOﬁ peaklun.

Paccuuraiite JJIGKTPOABWXKYILYIO CW/IYy U OIpe[e/nTe HallpaB/JleHWe CAaMOIIPpOW3BOJIbHOT'O
IMpOTeKaHusA HepBOﬁ peakiun IIpyU CTaHAAPTHBIX YC/JI0BUAX, HCIIOJb3yA 3HAUYE€HHA OKHUC/INTE/IbHO-
BOCCTAHOBHTEJ/IBHBIX ITOTEHIMA/IOB:

HJ + H3PO4 g Jz + H3PO3 + HzO

HNO, - HNO; + NO + H,O

H[AUC]4] + H202 + NaOH - Au +NaCl +Oz + Hzo

NH4R€O4 +H2 - Re + NH3 + Hzo



KBrO - O, + KBr

3agaua No2

CocTaBbTe YPpaBHEHHA OKHUC/TUTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKL{Hﬁ:
KMnO, + NaNO; + H,O -

NaCrO, + H,O, + NaOH -

BI(OH)3 + N828203+ NaOH -

Bl 203 + C -
3agaya Ne3

HaHbl JBe OKHCIUTe/bHO-BOCCTaHOBUTeNMbHbIe TMapbl: KNO,, KNOs; u Pb(NOs),, PbO..
[MTosb3ysick Tab/MIlel CTaHA@PTHBIX OKWC/IMTETbHO-BOCCTAHOBUTEIBHBIX TMOTEHIMA/IOB, COCTaBbTe
ypaBHeHHe BO3MOXKHOM peakiuu B ykKa3aHHou cpefe (HNOs;). PaccuurtaiiTe 3HaueHue
3/1eKTPO/IBUIKYILIeH CUJIbI PeaKlvu.

[lomarnHee 3aganye Ne 5

o Teme «BJIEKTPOXI/IMI/I'-IGCKI/IE CHUCTEMBbI»

B momaliiHem 3ajaHuH 110 TeMe «DJIeKTPOXUMHUECKHe CHCTeMbD»: IepBast 3ajlaua OLIeHUBAeTCs B
1 6ann; BTopas — B 1,5 6Ganna; TpeThbst — B 2,5 Oasna.

3agaua Nel
CocTaBbTe 3/IeKTPOHHO-UOHHbIE YpaBHEHUSI 3/IEKTPOJHBIX TIPOLIECCOB M  MOJIEKY/SIPHOE

ypaBHeHHe TOKOOOpa3ylleil peakiuy, TpOTeKawulel mpu paboTe TrajbBaHUYECKOTO 3j1eMeHTa
Co/Co(NOs), // AI(NOs)s/Al. Paccuuraiite 3/IC (E) ranpBaHWueCcKOro 3jieMeHTa TpU CTaHAapTHBIX
YCJIOBUSIX.

[TpuHsB TMOTeHLMan aHO/l@a paBHbIM CTAHJAPTHOMY 3HAaUeHWI0, PAacCUMTaiiTe KOHLIEHTPALUIO
KaTMOHOB MeTa//la B KaTOAHOM pacTBope, mnpu Kortopod OJIC ranbBaHWUYECKOro 3jeMeHTa
yMeHbLuuTCs Ha 0,02B.

3agaya No2

[TpuBesuTe CxeMbl 37€KTPOJHBIX TPOLIECCOB U MOJEKY/sIDHble ypaBHEHUs peakLui,
MIPOTEKAIIUX TIPU 3MeKTPOXUMUYECKOW KOppo3uM rajbaHonapbl Co/Ni: a) B kucsoli cpese; 6) Bo
B/IQ)KHOM BO3/yXe.

Omnpegemute yObUTb MacChl aHOZA MPYU KOPPO3WM B KUC/IOW cpefie 3a 20 MUH, eCld CKOPOCTh
Koppo3uu coctaBuia 0,01 r/u.

3agaua No3

CocTaBbTe 3/1€KTPOHHO-UOHHBbIE YypaBHEHUsI 3/€KTPOAHBIX TIPOLECCOB (aHOJ, WHEPTHBIN) U
MOJIEKY/ISIPHOE ypaBHeHNe peakLiiH, MPOUCXO/SLeN MPU 3/1eKTPO/U3e:

a) pacryiaBa NaOH;

0) pactBopa CoSO,,

Bbrurciute ¢akThyeckoe KO/JWYECTBO MeTaslsla, IMOJlyUeHHOTO Ha KarToje TMpH 3/eKTPOou3e
Co(NO:3),, ecu 3/1eKTpOU3 TIPOBOW/IN B TeueHUH 1 4. Brixoz mMeTasiia mo TOKy coctaBua 85%.

YKakuTe BO3MOXKHble TIPUUMHBI YMeHbLIIeHUs BbIX0/la MeTasl/ia [0 CPaBHEHUIO C PACYETHBIM.

Bapl/laHTbI TeMdTHUYeCKHX TeCTOBbIX 3a;[aHm‘/'1 AJIA TEKYIEro KOHTpoJist

TecTbl BK/IIOUAIOT TeOpeTUYECKHWe M TPAKTUUeCKHe 3aJlaHusi, OTBEThl Ha KOTOpbIe TpeOyroT
r7y0OKOro TMOHMUMAaHUs M3y4eHHOTO MaTepHuasna. TecTbl TOCTPOeHbI eJUHO00pasHO: K KaXOMy
BOMNPOCY IpeJijiaraeTcsl yeTblpe BapuaHTa OTBETOB, CPeJj KOTOPBIX OJWH WX HECKOJIbKO NIPaBU/IbHBIX.
O6paboTKa pe3y/bTaTOB OCYILECTB/SIETCS] ITyTEM COMOCTaBe€HUs TIO/NyUeHHBIX De3y/bTaToOB C
3TaJIOHHBIMU ¥ TIPOTEKaeT 04YeHb ObICTpo. MaKcHMasibHOe KOJTMYeCTBO 6aslyioB B KaXk/j0k TeMe Kypca — 10.

XumMuueckas TEPMOJUHAMHKA



B Ttectax no temMe «XuMHUUeckast TepMOJHWHaMMHKa»: TepBbIe IeCTb BHAaHI/Iﬁ OL€EHUBAKOTCA B

0,5 6anna, cenbmoe — B 1 6an1, a BOCbMOe, IeBITOe U JeCsAToe 3a7aHus — B 2 Oasia.

Tect Ne 1

1. Tlpu paccMOTpeHHUH XMMUYEeCKOMN peaki[uy cucmemda o3Hayaert:

a) WCXOJHbIe peareHThl
0) TpPOAYKTHI XUMUYECKOU peaKI|uu
B) PpeakKL[MOHHbINA COCY]
I) MCXOJHbIe peareHThbl U MPOAYKThI PeakLuu

[TepBbIit 3aKOH (T1€pBOe Hayasio) TepMOJAUHAMUKH MaTeMaTUUeCKH 3alyiChIBAeTCs TakK:
a) PV =uRT B) K= Ay (- Ea/RT)

6) K=R/Na r) AU= Q-W

B 3K30TepMuuecKoi peakijuu:

a) SHTa/IbIMS peakLMOHHOM cucTeMbl noBbiaetcs (AH > 0)
0) TeruioBoit 3¢ dekT peakiyu orpuriatesier (Q< 0)

B) SHTa/IbIIMS peakLIMOHHOW cucTeMbl yMeHblIaeTcs (AH< 0)
T') /laB/ieHre PeaKlMOHHOM CUCTeMbI MOBLIIIAeTCs
CraHzapTHBIE TeTUIoBbIe 3P PeKThI MPUHITO 0003HAYATH:

a) AUct B) Q 1013°"
6) AHozgg l") AHCT

. Kakue u3 ripuBe/ileHHbIX peakKLUi SB/SIOTCS SHJ0TEPMUUECKUMU?
a) 1/2 N,+ 3/2 H,=NHs, AH = — 46 K/])x/Mo/b
6) H,+ 4/2 0,=H,0, AH = -242 KII>x/mo/ib
B) 1/2 N,+ 1/2 O,= NO , AH = 90 K[I>x/mosb
r)1/2H,+1/21,=HI, AH = 26 KII>x/mMmo/b

Kakass M3 HamMCaHHBIX HIDKe Peakidii OTBeuaeT TeryioTe oOpa3oBaHusi OKcuzia aszota ( || ) B
CTaH/JAPTHBIX YCIOBUSAX?

a) 172 N,+ O=NO B) 1/2 N, + 1/2 O, =NO

6) N +1/2 0,=NO r) NH;+5/20,=2NO + 3 H,0

[Tpu BoccTaHoB/ieHUM 16T okcuzaa Meau( || ) o peakijuu :

CuO ( *+ C (pagum) = Cu o + Co (), MOrIOTUIOCH 22 K/I)K TeIJIOTHI.

OHTanmbnus 0b6pa3oBaHus okcua Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

. Ona peakuyu  NiO g + C paguy = Ni g + CO (. Ornpefenvre BO3MOXHOe HarpasieHue
CaMOITPOM3BOJIbHOTO TeUEHUs PeakLiUM TIPU CTaHJapTHBIX YC/IOBUSIX U IIPU Temriepatype 627°C.

BemtectBo AH®s (K>k/M0J1B) S%9s (x/Monb*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B oTBeTe ykakuTe 3HaueHWs 3Hepruu ['nbbOca MpW CTaHJAPTHBIX YC/IOBUSIX, TIPH TeMIliepaType

627°C 1 TeMmmeparypy Hauaja peakLiu1

a) 74,5;- 3600; 70,4K B)148; 36; 511K

06) 74,5; -36; 704K r) 225; 78; 279K

9. Kak M3MeHsIeTCsI SHTPONHS MPH Pa3/IoKeHUH KapOoHaTa Ka/lbLiys?
a) yBeMuMBaeTCs B) He yMeHbIIaeTCst
0) yMeHbILaeTCst I') He 3Hal0

10. [JaHHas peakuys:

2KC103 (TB) — ZKCI (TB)+302 ) AH<O
MOXXeT C&MOHPOI/BBOJILHO HpOTEKaTb



a) B TIPSIMOM HarpaB/ieHU! B) He MOJKET MpPOTeKaThb
0) B 0OpaTHOM HarpaB/IeHUN I') He 3Hal0

XuMHuuyeckasg KHHeTHKa

B Tectax mo Teme «XMMHUeCKas KMHETHKa»: I€PBOE, BTOPOE, TPETbe, UETBEPTOe U IISTOe
3a/laHus olleHWBarOTca B 0,5 Gasula; 1iectoe, cegbMoe, BOCbMOe, JIEeBSiTOe U fecsitoe — B 1 Gamn, a
OJMHHa/1aToe — B 2,5 6ana.

Tect Ne 1

1. Pa3gen xumuu, U3yvaroluii CKOPOCTH M MeXaHU3Mbl XUMUYECKUX PeakLvii, Ha3bIBaeTCst
a) XMMH4YeckKasi TepMO/JiJMHaMHKa
0) TepMOXUMUS
B) XUMHYeCKasi KHHeTHKa
2. CKOpOCTh XMMUYeCKOM peakijuu — 37O ...
a) BpeMsl, 3a KOTOpOe TOJIHOCTBIO PaCXOAYeTCsl OLHO U3 UCXOHBIX BellleCTB
0) “3MeHeHMe KOJTMUECTBA BellleCTBa peareHToB (WM TIPO/IYKTOB) PeaKIMU B eIMHUIYY BpeMeHU B
enuHUIle 00beMa
B) KOJIMUECTBO Bell|eCTBa MPO/IYKTOB peaklii K MOMEHTY OKOHUYaHUsI peakLiin
3. B kakux efuHUIaX BbIpa’KaeTCsi CKOPOCTb XMMUUECKOM peakLiin?
a) MoJb 1 'c
0) 6e3pa3mepHasi BeJTMUMHA
B) MOJIL> C
4. Ot Kakux ()akTOpOB 3aBUCHT CKOPOCTb XMMUUYECKUX peaKL{1ii?
a) OT MPUPO/bl PearupyroIInX BelecTB
0) oT TemIiepaTyphbI
B) OT 00beMa peakI[MOHHOTO CoCy/ia
5. CocTosiHMe  XMMWYECKOTO  paBHOBeCHs  OOpaTUMbBIX  TIPOLIECCOB  KOJMUECTBEHHO
XapaKTepu3yeTcs ...
a) paBHOBECHBIMM KOHLIEHTPALMSIMU NTPOYKTOB peakLiy
0) sHepruel akTUBU3AIUH
B) KOHCTaHTOU paBHOBECUS
6. Kak 3anmceiBaeTCs BbIpaykeHue i CKOPOCTU Peakiun
4 NO ot 6 HO=4 NH3(F) +5 02(1-)
a) V=K[NOJ'[H,O] 6) V=K[NH3][0.] B)V =Kk[NO]J[H,O]°
7. Kak 3anuuieTcs BbIpa’keHue [/l KOHCTaHTbl paBHOBecHs peakiuu A + 2 B = C +D?
a) K» = [C][D] / [A][B]
6) Ke = [C][D]/ [A][B]
B) K» = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha juarpaMMe rokKasbiBaeT 3HaUeHHe TeroBoro 3¢dexTa peakiyn?

a)l E _4
A

6) 2 2

B) 3 A
1/ ;
- Y

\4

XO0/1 peakuu

9. YTO MOXKHO CKa3aThb O peakiuu, u300pa)keHHO!W Ha AuarpaMme K BOrpocy 8?
a) 9K30TepMHuUecKasl peakiys



0) sHJOTEpMUYECKast peakliiysi

B) peakLysl OMUChIBAeT COCTOSTHUE PaBHOBECHSI

10. PaBHoBecue peakuuu Fe ;0 4 +4CO = 3Fe + 4CO,, AH>0

CMelaeTcs BIEeBO.

a) NPy MOHWXEHUU TeMIlepaTyphbl

0) Tpy MOBBILIIEHUH TeMITePaTypPhl

B) TPU MOBBILLIEHWH JaBIeHUS

11. OAnsa peakuyu Cu) + 2 H 2 ¢ = CH 4 7 TP HEKOTOPOW TemriepaType KOHCTaHTa pPaBHOBeCHSI
paBHa 0,8. PaBHOBecHas KOHLIeHTpaLUsi BOAoOpoja paBHa 1,2 mosb/n. BeruvcinTte MCXOAHYHO
KOHLIEHTpAaL[10 BOJOPO/a.

a) 1,2

0) 3,5

B) 5,0

PacTBOpBI

B Tecrax mo Teme «PacTBOpbI»: MepBoe 3ajaHuWe OlleHWBaeTcs B 1 6asii; BTOpOe, TpeThe,
YyeTBepTOe, MATOe U IeCToe 3ajaHus - B 1,5 Oasa; ceabMoe, BOCBMOE, [EBATOE U JIeCATOe — B
0,5 Gasia.

Tect Nel

1. Ins ypaBHeHus peakuyu Cu SO, + KOH —--- cokpallleHHOe HOHHOe YpaBHeHHe 3allvIleTCs B BUe
1) 2K" + SO4* = K,SO4
2) Cu* + S0, + 2K* + 20H" = Cu(OH),! + K,SO,
3) CuSO,+ 20H = Cu(OH),! + SO+
4) Cu® +20H = Cu(OH),!
2. Macca (B r) xnopuzia Hatpus B 300 M1 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBHO
N1 2)?2 3)11 4)13

4. 11 nozasneHus ruaponusa xiaopuzaa xpoma (I11) ciegyer

1) m06aBUTH COMAHYIO KMCIOTY

2) [mob6aBUTH I1I€/I0Ub

3) pa30aBUTH pacTBOP BOAOMA

4) TIOBBICUTH TeMIIepaTypy
5. B pa3baBneHHOM pacTBOpe, TIPUTOTOBJEHHBIM W3 THAPOCY/b(ara KaablUs W BOJBI, CyMMa
K03 pULIeHTOB B ypaBHeHHH He0OpaTUMOM AMCCOLMAL[UM PACTBOPEHHOT'O BellleCTBa — 3TO

13 2)4 3)5 4) 6
6. PacTBOoprMOCTb OKcasaTa cepebpa paBHa 3,27 102 r/ 100r H,O. Omnpegenurte TpOU3BeIeHHE
pactBopuMOCTU Ag,C,04

1)5-10"% 2)1,16-10% 3)10,7-10° 4)2,31-10°
7. MaccoBasi j0/151 paCTBOPEHHOI'0 BellleCTBa — 3TO OTHOLIEeHHe

1) Macchl BelljecTBa K Macce BOZbl

2) KO/JMYeCTBa BeIeCTBa K 00beMY BO/IbI

3) Macchl BelllecTBa K Macce pacTBopa

4) Ko/MuecTBa BellecTBa K 00beMy pacTBopa
8. K c/1abbIM 371eKTposmMTaM OTHOCUTCS ...

1) TUApPOKCHU] aMMOHUS

2) TUJPOKCHUJ, Kamusi

3) XJIopU[ Ka/lbLUs

4) MapraHiioBasi KHUC/I0Ta
9. M3BecTHO, UTO BOJHbIE PACTBOPbI MHOTHX COJiedi MOTYT UMETh ILe/IOUHYI0 WU KUCTYIO Cpefy.
[TpyunHOM 3TOTO SIBJISETCH ...



1) snekTposu3 cosei

2) AUCTIPOINOPLIMOHKMPOBaHUe CoJiei
3) rugpaTUpOBaHUe CoJiel

4) ruaponus cosei

10.3nauenuie PH uncroii Bogpe! ipu 25°C cocTaB/sieT

1 2)7 3)0 4) 10

Marnuroropckuii TexHuueckni yausepcureT uMm. I.M1.Hocosa

JlucrnepcHbie CUCTeMBbI

B Tectax mo Teme <<,[[I/ICHEPCHLI€ CUCTEMBI»:. Tl€epBOe, BTOpOE, TpeTbe W YeTBEpTOe 3aJdHUA

OLIeHMBAIOTCS B 1 Oasut; MaTOoe U IecToe 3ajaHus - B 3 Oasa.

4.

Tect Nel

YKakute paaMepbl 4aCTHUL| KOJIJIOUJHBIX CUCTEM

1)  wmenbuie 1 HM

2)  O6onbire 100 HM

3) ot 1umgo 100 um

Kakve wOHBI CrocoOHBI BbI3BaTh KOAryssildi0 KOJUIOWJA, YaCTUIBl KOTOPOTO WMEIOT
TI0JIO>KUTEeTbHBIN 3apsif?

1)  KaTUOHBI

2)  aHHOHBI

3)  ToJsipHbIE MOJIEKY/T

7151 KaKOTO 3/7IeKTPO/IUTA TOPOT KOAryJ/isliK KOJUIOKAA C TIOJIOXKUTE/IBHO 3apsbKeHHOM yacTullei
JIOJDKeH ObITb HAaUMeHBIITM?

1)  xsopup Kanus

2)  cynbdar Kanus

3) optodocdaT Kanus

Mutijenia 30/is1 UMeeT CTPOeHHe: {[Fe(OH)3], n Fe*" -(3n —x) CI'} x CI"

KaKOH 3/1eKTPOUT UrpaeT pPoJib HMOHHOTO cTabuiu3aropa?

1)  xsmopup xene3a (111)

2) Boja

3)  TUAPOKCU] Kalusi

[Mpu B3aumopeiicteuu 20 mn 0,001H wutpara cBunia (1) ¢ 10 mn 0,02H cynsdara kanus
obpa3syetcs 30sb cynbdara ceunija (11). K kakomy 371eKTposly JO/DKHBI TiepeMelaTbCsl YaCTULIbI
JTUCTIEPCHOM (pa3bl MPU 37IEKTPOIU3e?

1) HaxofsTCs B COCTOSITHUM JUHAMUUECKOIO PaBHOBECHS

2) K Karomy

3) K aHogy

B aBe kKonbbI HammTo 1Mo 50 MJT 307151 TUAPOKCH/ A >Kese3a. [1jish Toro uToObl BbI3BaTh KOATYJISLIHIO
307151 IoTpeboBanoch A06aBUThL: B TiepBYyr0 — 5,3 Ma 1H pacTBopa x/iopuzia Kaaus; B JPyTryrO —
18,7 mn 0,001H pactBopa cocdata Harpus. Bbluvc/iuTe MOPOr KOAryJsifuu KaXKA0To
3/1eKTPOJIUTA.

Oxkuc/IMTe/1IbHO-BOCCTAaHOBUTE/IbHbIE nponeccobl

B Tectax mo Tteme «OKHUCIUTE/NbHO-BOCCTAHOBUTE/IbHbIE MnpoLnecce»: 1repsoe, BTOpoe, TPEThE,

YyeTBEPTOE U TISITOe 3a/jaHus oljeHnBatoTcst B 0,5 6ansa; mectoe — B 1 6asut; ceaibMoe U BOCbMOe — B 2
Oasnna, a JeBsTOE — B 2,5 Oa//IOB.

Tect Ne 1

1. OkucnuTenb — 3TO daTOM, MOJIeKYyJ/la WU WOH, KOTOprI‘;I e

1) YBE/IMUNUBAET CBOKO CTEIMEHb OKHUC/IEHUS



2)  TIpUHUMAeT JIeKTPOHBI
3)  OTJaeT CBOM 3JIeKTPOHbI
2. TIpotiecc BOCCTaHOB/IEHUSI UMEeT MeCTO B C/lyuae, KOrja ...
1) HeliTpanbHbIE aTOMBI ITPEBPAIIIAIOTCS B TIOJIOXKUTETbHO-3apPsDKeHHBIe MOHBI
2) TOMOXUTeTbHBIN 3apsifi IOHA YMEeHbIIIaeTCs
3) oTpuLaTenbHbIN 3apsi/i MOHA YBeIUUMBAETCS
. 3 nmpesicTaBneHHbIX HKe peakiuii K OBP aucripornoplroHUpoOBaHUs IPUHAZJIEXKMUT ...

1) S+ 2HNO; = H,S04 + 2NO
2) 2H202 = 2H20 + 02
3) Mg+ S=MgS
4. K BOCCTaHOBUTEJ/ISIM OTHOCSTCS ...
1)  meTasbl, BOJOPOJ, YIIepos,
2)  aKTHBHbIe HEMeTaJllbl
3)  92J/IeMeHTbI, HaXOASIIMeCs: B Cpe/IHel uacTy TepuoinuecKoi CHUCTeMbI
5. CTereHy OKUC/IEHUsT KUCIOPO/ia a) B BOJie U 0) B TIEPOKCH/Ie BOJOPO/ja COOTBETCTBEHHO PaBHHI ...
1) a)-2;6)-2
2) a)-2;6)+2
3) a-26)-1

w

6. ITepmanranar kanusi B OBP, npoTrekaroiyx B KUC/IOM Cpefie, BOCCTAHAB/IMBAeTCS J10 ...
1)  karrona Mn*
2)  maudrasaT-uoHa MnO,*—
3) okcuza mapraxiia (IT) MnO
7. B peaknuu, mportekatomeii o cxeme Cr.S; + KNO; =2 K,CrOs + K,SO4 + NO okucsieHuto
M0/IBEPraloTCs C/AeyIOLIe 3/IEMEHTHI ...
1)  a3or u cepa
2)  cepau Xpom
3) Xpom U a3or
8. Cymma Ko3(ppULIMeHTOB B peakLvu, TIpUBeleHHOU B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 durmentor B peakiiu KMnOs + HClouy, = ... paBHa
1) 30 2) 26 3) 35

BJIEKTPOXI/IMI/I‘{ECKI/IE CHUCTEMBbI

B Tecrax mo Teme «BJ'IEKTPOXI/IMI/ILIGCKI/IE CHUCTEMbI»: IIepBO€, BTOpPO€ U IIATOe 3d/daHHKA
OLIeHHBAIOTCA B 1 661]'[]'[; TPeTbe U YyeTBepTOoe 3aJdHHsA— B ].,5 6:’:1]'[]'[3; mecroe 1 cegbMoe — B 2 6anna.

Tect Nel
1. OneKTpoAHbIV MOTEHLMaI ONpeesisiOT M0 YPAaBHEHHUIO ...
1) HepHcra
2) MenpeneeBa-KnaneiipoHa
3) BbonbiMaHa
4) Appenuyca
2. Paccuuraiite 3/]C ranbBaHuueckoro sseMeHTa Mg|MgSO4||CuSOsCu npu cTaHapTHBIX
YCIIOBUSIX
1) —2,03
2) —=2,71
3) 2,71
4) 0,81
3. Kakwue npoayKkThl 00pa3yroTcsi Ha KaTo/ie MPH 37IeKTPOJIM3e pacTBOpa HUTpaTa cepebpa?
1) Bogopon
2) cepebpo
3) a30THasi KUC/I0Ta
4) KuUC/Iopo[,
4. Yxkaxute cymmy K03((ULIMeHTOB B ypaBHEHUU 3/7IeKTPOJIM3a pacTBopa HUTpaTa meau (1)



17.
18.

19

23.
24.
25.
26.
27.

1) 12

2) 11

3) 10

4) 8
Kakas 13 TMpuBeJEHHbIX OKWUC/IUTEIbHO-BOCCTAHOBUTE/NBHBIX  peaklui  MpoTeKaeT
CaMOIIPOX3BOJIbHO B IIPSIMOM HarlpaB/IeHAN?

1). FeSO,+ Cu — ...

2) CuSO4+ Fe —...

3) CuSO4+ Na - ...

4) HCI+Cu ~...
Bblunciute Maccy LMHKA, TOAYYeHHOrO IIPU 3/1eKTpoJjiu3e Cy/b(ara LUHKA, KOTOPBIU
NpoBOAW/IN B TeyeHUe 20 cek Ipu cuie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-107
[TpuBepuTe CxXembl 3JIEKTPOAHBIX IPOLIECCOB W MOJIEKYJIIPHOe ypaBHEHWe peakLuH,
MIpOTEKAloLell TMpU 371eKTPOXMMHUYECKOW KOppPO3UM rajbBaHomapbl Zn|Mg B CepHOKMCIION
cpezie. B oTBeTe ykaxkute cymmy K03(h(pULeHTOB B MOJIEKY/ISIPHOM YpaBHEHHU.

1) 6 2)5 3)4 4)8

7. OueHoYHbIe CpPe/iCTBA /AJIA MPOBe/jeHNs IPOMEeKYTOUHOU aTTecTal[ul

Bonpocs! /11 NOArOTOBKHU K 3K3aMeHY 110 AUCLUIIIMHE « XHUMHUA»:
OCHOBBI XMMWUECKOM TEPMOJWHAMUKU: CUCTEMa, TepPMOAUHAMUYECKHe NapaMeTpbl CUCTEMBI,
(yHKL[MM COCTOSIHUS chcTeMbl. [1epBbIl 3aKOH TepMOAVHAMUKH.
OHepreTvka XMMUYeCKUX IPOLIeCCOB.
OHTanbnusd. 3akoH I'ecca v ciieCTBUSA U3 Hero.
OHTponus. YpaBHeHue bosbliMaHa. Bropoi 1 TpeTui 3aKOHBI TePMOJUHAMUKMU.
Oneprus I'n66ca. HanpapieHnsi XUMUYeCKHX TIPOLIECCOB.
Xumuyeckass KMHeTHKa. CKOpPOCTb XMMMUYeCKOM peakimu. CpefHsst U UCTHHHAs CKOPOCTH
peakuyu. Kunetnyeckasi Kpysasi.
CKOpOCTb peakLyy ¥ MeTO/bl eé peryJIupoBaHus.
Biusinue TemriepaTypbl Ha CKOpOCTh peakiuu. [IpaBuno Baut-I"odda.
OHeprus akTuBalMu. AKTUBMPOBaHHBIM KOMILIEKC. Y paBHeHue AppeHuyca.

. KaranuzaTopel 1 KaTanuThyeckye CUCTeMbl. ['OMOTreHHbIM KaTanus.

. KaranusaTope! 1 KatanuTryeckye CUCTeMBI. ['eTepOreHHbIN KaTaaus.

. KonebarenbHble peakiyu.

. Xumuueckoe u (pa3oBoe paBHOBecHs. KOHCTaHTa XMMUUYeCKOr0 paBHOBECHSI.

. Cmemjenne xumuueckoro pasHosecus. ITpunnun Jle [latesnbe.

. PactBopbl. CriocoOb1 BbIpaykeHHs1 KOHLIEHTpaljuy PacTBOPOB.

. PactBopb! 3nekTpo/mmroB. CTeneHb M KOHCTAHTAa 3/1€KTPOIUTUYECKOM AUCCOLMALMU. 3aKOH

pasbasnierusi OcTBanbAa.

Juccoupanyst KUC/I0T, OCHOBaHUM, coJlel. AM(OTepHbIe 3/1eKTPOJIUTHIL.

PactBopumocTs. [Ipom3sBesieHMe pPacTBOPMMOCTH. YC/IOBHe 00pa30oBaHUS W PacTBOPEHMUS
0CaJKOB.

. Juccoumanyis Boasl. loHHOe nipov3BeseHue Bozbl. pH.
20.
21.
22.

Kuc/i0THO-0CHOBHBIE CBOMCTBA BeILeCTB.

I'mppoms cosnent. CterneHb M KOHCTaHTa THPO/M3a.

IucriepcHble cuctembl. Knaccudukanus. JTnodunbHbie U muodobHbie Komouabl. CTpoeHue
KOJIJIOU/IHBIX YaCTHLI.

Koarynsiuys KoiouaHbIX pacTBOPOB.

PeakijoHHasi CIIOCOOHOCTD BeIeCTB: XUMHUS U TIepUOJUUecKasi CCTeMa 37IeMeHTOB.

NonHasa xumMuueckas cBsi3b. MeTajiinueckas CBs3b.

KoBanenTtHas xumuyeckas CBs3b. BomopogHas CBfI3b.

KomriiemeHTapHOCTS.



28.

29.
30.
31.
32.

33.
34.
35.

36.
37.
38.
39.

OKHCIUTeTbHO-BOCCTAHOBUTEIbHBIE CBOMCTBa BelrlecTB. Kilaccudukaiys OKUCIUTE/NBHO-
BOCCTAHOBHUTEJ/IbHBIX PeaKL1il.

OIeKTpOXUMUUECKHe cUCTeMbl. 3akoHbI Dapajesi. D/1eKTPOAHbIN MOTeHLMal.
I"ampBaHUYecKuit 3/emMeHT Januassa Skoou.

OJIEKTPOXMMUYECKUE CUCTeMBI: 3JIEKTPOJIM3 pacriaBoB. [IpumeHeHne 3/1eKTpo/n3a.
OneKTpo/iv3. AHOAHBIM M KaTOJHBIM TpOLecChl TIPU 3/IeKTPOM3e pacTBOpoB. [IprMeHeHue
3/IeKTPOJIn3a.

Koppo3susi. Buzbl kKoppo3un. Crioco0bl 3aIUTEI META/VIOB OT KOPPO3HH.

[Tonvmepsl ¥ OIUTOMepHI.

Xumunyeckasi UAeHTH(UKALUS BellecTB. YCTaHOB/IE€HME XWMHUUYECKOTO COCTaBa BeLeCTB.
AHanuTAYeCKUd CUTHa.

KauecTBeHHbIV U KOJIMYECTBEHHBIN aHa/uU3.

PU3UKO-XMMHAUYeCKre MeTO/Ibl aHa/I13a.

XHMHUUeCKHe MeTO/Ibl aHa/IN3a.

3ajauun

Oo0pas3er| 3K3aMeHaLMOHHOTO OUIeTa

MunucrepcTBO 00pa3oBanus U Hayku Poccuiickoit @enepanyu
depiepasibHOE roCyjapCTBEHHOE OI0/)KeTHOe yupesK/ieHre
Briciiero obpa3oBaHust
«Marsuroropckui rocy apCTBeHHbIM TexHuueckuid yausepcureT uM. .. HocoBa»

YTBEPXIALO:

3aB. Kadepoii XUMUH

/ H.JL.MensHuk/
(mopgnuce)
(mara)
9K3AMEHAIIMOHHBIN BUIET Ne 1
CnenuansHocTts 21.05.04 T'opHoe geno
Crrerjuanu3anust O6orarrieHye 1oJie3HbIX HCKOTIaeMbIX
Kadeznpa xumun
HOuciaruimia b1.6.11 Xumus
Yacos 1o ®I'OC: 180 yacos
JK3ameHarop: AoL., K.1.H. Yyrnposa JI.B.
1. OKuCIMTeTbHO-BOCCTAHOBUTE/TbHbIE CBOMCTBA BEIL|eCTB. Knaccudukanys
OKHC/TUTE/IbHO-BOCCTAaHOBUTE/TbHBIX PeaKLIUM.
2. KartanuzaTopsl ¥ KaTanuThUueckue cucTembl. ['OMOTreHHbIN KaTaius.
3. [IpuBeuTe CXxeMbl 371€KTPOJHBIX TMPOLIECCOB U MOJIEKYJISIPHbIE YPaBHEHUS peakLUi,

MPOTEeKaloI[UX TIPU 3/IEKTPOXUMHYECKOM KOPpPO3UM TajibBaHOIaphbl Zn/Au B KUC/IOM
cpejie ¥ BO BJIa)KHOM Bo37yxe (aTMocdepHasi KOppo3usi).



OK3aMeHaTop JI.B. Uyniposa

Kpurepuu onjeHKu:

— Ha OLIeHKY «OT/JIMYHO» — CTY/IeHT [J0/DKeH T10Ka3aTh BBICOKUM YPOBeHb 3HaHUI He TOJIbKO Ha YPOBHE
BOCITPOU3Be/IeHHsT U 00bsiCHeHHST MH(GOPMAL[UK, HO U MHTEJIJIeKTyaslbHbIe HaBbIKH PellieHus pob/ieM 1
3a7lay, HaxOXKJEHUs YHUKAlbHBIX OTBETOB K Ipo0OseMaM, OLIeHKH U BbIHECEHMsT KPUTHUYECKUX
CY)XI,eHUl;

— Ha OL|eHKY «XOPOLIO» — CTYZJeHT /I0/DKeH IT0Ka3aTb 3HaHWs He TOJIbKO Ha YPOBHEe BOCIIPOM3Be/leHUs
U o0bsicHeHWss WH(OpMalM¥, HO W WHTe/UIeKTya/JbHble HaBbIKA pelleHus mpobseM U 3azad,
HaXOX/|eH!sl YHUKa/IbHBIX OTBETOB K IpobieMam;

— Ha OLEHKY «YyAOBJ/JIETBOPDUTE/IbHO» — CTYJEHT [JOJ/DKEH II0Kd3dTb 3HdHHWA Had YPOBHE
BOCIIPpOHM3BeleHUA 1 00BSICHEeHUS I/IH(l)OpMaI_[I/II/I, HWHTE/VIEKTYa/IbHbI€ HABBIKW PEIIEHWA IMPOCTBIX 3a4a4,
— Ha OILEHKY «HEYAOBJ/JIETBOPUTE/IbHO» — CTYJEHT HE€ MOXXET I[10KAd3dTb 3HdAHUA Hd YPOBHE

BOCIIPOM3BeJieHUss U 00bsiCHeHUss WH(OpMaI[, He MOJXKeT TI0Ka3aThb WHTeJIeKTya/lbHble HaBBIKU
peleHus IPOCThIX 3a/au.
8. YueOHO-MeTOoguUeCcKoe U MH(OpMaAI[HOHHOE o0ecrieueHHe AUCIMILTMHbBI

a) OcHoBHas IMTEpaTypa:

1. KopoBuH, H.B. O6mmasi xumust [TekcT]: yueb. /151 TeXHUUECKUX HarpaB. U criell. By30B. /H.B.
KoposuH —9-e u3z., nepepab.- M.: Beicmt. k., 2007.- 557 c.:un.(Yue6. ans By3oB: )-ISBN 978-5-06-
004403-4.

2. Konsga, JI.T'., Tapaciok E.B. Xumus: yueOGHOe mocobue [DneKTpoHHBIH pecypc]: yueOHOe
snekTpoHHoe wu3ganue / JL.I. Konsaa, E.B. Tapactok; ®I'BOY BIIO «MarHuToropckui
roCcyZlapCTBeHHbIM TexHUuUeckui yHuBepcuteT um. [.MI. HocoBa». — DJ/IeKTpOH. TEeKCTOBbIe AaH. —
Marnuroropck: ®I'BOY BIIO «MI'TY», 2015. — CucreM. TpeboBanusi : Adobe Acrobat Reader. —
Pexxum pocrtyna: http:/lms.magtu.ru. — 3arjaBue C TUTY/A. 3KpaHa. - Ne ToC. perucrpayuu
0321501730.

0) Jonmo/iHMTe/IbHAA IUTEpaTypa:

1. OU3NKO-XUMUYeCKe MeTO/Ibl aHaiv3a [DnMeKTpoHHbBINA pecypc]: yueOHOe 37eKTPOHHOe
u3nanve / W.A. Bapnamoa, H.JI. Kanyruna, JI.I'. Konspa ; ®I'BOY BIIO «MarHuroropckuii
roCy/lapCTBeHHbIN TexHUuecKud yHuBepcuteT uMm. .M. HocoBa». — O€KTPOH. TEKCTOBbIe JaH. —
Marnutoropck: ®I'BOY BIIO «MI'TY», 2012. — Cucrem. TpeboBanusi : Adobe Acrobat Reader. —
Pexxum pgoctyna: http://Ims.magtu.ru. — 3ariaBue ¢ TUTYJ. 3KpaHa.-Neroc. pervctpaumu 0321102259.

2. Yraii, A.f1. O6uias 1 Heoprannueckast xumust [Tekct]:yueb. anst ctyn. By3oB /A.f. Yrait -5-e
usf., crep.— M.: Beicim. k., 2007.-527 c.un. (Beicmee mpod. OOpa3oBaHue /sl CTY/€HTOB,
00yuJaroIUXCs TI0 Hamp. U crell. «Xumus»)-ISBN 978-5-06-003751-7.

3. AxwmetoB, H.C. O061jas u Heopranuueckasi xumusi. [Tekct]:yueb. asis By3oB /H.C. AxMeTOB-7-¢e
u3/., crep. — M.: Boici. mik., 2008.-743 c.:un. .( Yueb. gst By308: )-ISBN 978-5-06-003363-2.

4. Kopoeun, H.B. 3asaun u yrnpakHeHus 1o obiieit xumuu: [Tekct]: yue6 mocobue./ H.B.
KoposuH. — M.:Beiciuik., 2008.- 255 c. — ISBN 978-5-06-004410-8.

5. PactBopbl. [lucriepcHbie CHUCTeMbl [DeKTPOHHBINA pecypc]: ydeOHOe 3/1eKTPOHHOe
uzganue / W.A. BapnamoBa JI.I'. Komsaga; @I'BOY BIIO «MarHuMTOropckyi rocyapCTBeHHbIN
TexHUueckKud yHuBepcutTeT uM. [.MI. HocoBa». — OneKTpPOH. TeKCTOBble fAaH. — MarHMToropck :
®I'BOY BIIO «MI'TY», 2013. — Cucrem. TpeboBanusi: Adobe Acrobat Reader. — Pexxum focryma:
http://lms.magtu.ru. — 3arjaBue C TUTYJI. SKpaHa.

6. Megsauuk H.JI, AnanveB B.B., CyBopoBa A.U., Epmosa O.B. ®U3UKO-XUMHUUECKUE OCHOBBI
riepepaboOTKY TOIMMepoB: Yueb. mocobue. MarauTtoropck: M3a-so « MI'TY um. .. Hocosa», 2005.

7. TexHosiornu TepepabOTKK TOMMMEPOB [DeKTPOHHBINA pecypc]: yueOHOe 37eKTpOHHOe
uzganue / B.I'. BypbiHauH, A.I1. [ToHomapeB ; ®I'BOY BIIO «MarHuroropckuii rocy/japCTBeHHbIN
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TexHUYecKui yHuBepcuteT uM. [.MI. HocoBa». — D/EeKTPOH. TeKCTOBble [aH. — MarHuToropck :
®T'BOY BIIO «MI'TY», 2013. — Cucrem. TpeboBanusi : Adobe Acrobat Reader. — Pexxum gocTyta:
http://Ims.magtu.ru. — 3aryiaBue C TUTYJI. KpaHa.

8. OKHCUTeTbHO-BOCCTAHOBUTE IbHbIE peakld. OCHOBBI 3/1€KTPOXUMUUA MeTOuYecKUue
yKasaHusl Ji/1s CTY[IeHTOB TeXHUUECKUX CIeliiaabHOCTel 1 HarpaB/ieHUH MOoArOTOBKW» [D/1eKTPOHHbIN
pecypc]: yuebHoe 3nekrponHoe usganue / JI.I'. Konsga, E.B. Tapactok, 3.P. Mynmna;, @T'BOY BITO
«MarHMToropckuii rocy/lapCcTBeHHbI TexHUueckrud yHuBepcureT uM. [.I. HocoBa». — DnekTpoH.
TeKCTOBBIe AaH. — Maruutoropck : ®I'BOY BIIO «MI'TY», 2013. — CucreM. TpeboBanusi : Adobe
Acrobat Reader. — Pexxum foctyna: http://lms.magtu.ru. — 3aryiaBue C TUTYJI. SKpaHa.

9. KoHTpo/nbHO-U3MepUTebHble MaTepuanbl [Jis TpPOBeeHHsT WHTEePAaKTUBHBIX 3aHSITUM 110
IUCLUIIMHE «XWMUSI» TIPaKTUKYM [O71eKTpoHHBIN pecypc]: yuebHoe 3nekTpoHHOe u3ganue / O.B.
EpuoBa, H.JI. Mepnsuuk, H.M. PoguonoBa; ®I'BOY BIIO «MarHuroropckuii rocy/japCTBeHHbIN
TexHUYecKui yHuBepcuteT uM. [.MI. HocoBa». — D/EKTPOH. TeKCTOBble [aH. — MarHuToropck :
®T'BOY BIIO «MI'TY», 2013. — Cucrem. TpeboBanusi : Adobe Acrobat Reader. — Pexxum gocTyta:
http://Ims.magtu.ru. — 3aryiaBue C TUTYJI. IKpaHa.

10. Konsima JI.T', Oxyn 3.3., Bogesia JILA. O61iast 1 HeopraHWdeckast XUMusi. DJIeKTPOHHOe yue0.
nocobue. CBUeTeTLCTBO 00 oTpacieBoit peructparuu Ne8122. M.: BHTII, 2007 Ne50200700814.

11. Xwumusa gns crygeHToB. Mogynb 1 «PacTBopbl» [O7€KTpOHHBIM pecypc]: MHTepaKTUBHOE
yueOHO-MeTofuueckoe rocobue / JI.B. Uynposa, O.B. EpiioBa, 3.P. Mynnuna, O.A. MurypuHa;
@®I'bOY BIIO «MarHuToropckuii rocyiapCTBeHHbIM TexHuueckuid yHuBepcuret uM. .M. HocoBa». —
OnekTpoH. TeKcToBbIe AaH. — MarauTtoropck: ®T'BOY BITO «MI'TY», 2014. — Cuctem. TpeboBaHuS :
Adobe Acrobat Reader. — Pexxum poctyna: http://lms.magtu.ru. — 3ariaBue C TUTYJ1. 3KpaHa.

12.  DnekTpoxvMHUYeCKHe TIPOLeCChl: yueOHOe HaryisiiHoe rocobue [DieKTpoHHBIN pecypcl:
/ O.A. MuiypuHa, 3.P. MynnuHa, JI.B. Uynposa, O.B. EpiioBa; ®T'BOY BIIO «MarHutoropckuii
roCcyZlapCTBeHHbIM TexHUueckui yHuBepcuteT um. [.MI. HocoBa». — DJ/IeKTpOH. TEeKCTOBble AaH. —
Marnuroropck: ®I'BOY BIIO «MI'TY», 2015. — CucreM. TpeboBanusi : Adobe Acrobat Reader. —
Pexxum goctyna: http://Ims.magtu.ru. — 3aryiaBue C TUTYJI. SKpaHa.

13. [ducriepcHble cuUCTeMbl: YyueOHOe HarysiiHoe TiocoOue [DJyieKTPOHHBIM  pecypc]:
/O.A. MumypuHa, 3.P. Mynnuna; ®T'EOY BIIO «MarHMuToropckuii rocyZilapCTBeHHbIM TeXHUUeCKUI
yHuBepcuteT uM. ['"W. HocoBa». — DyekTpoH. TekcToBble AaH. — Marnurtoropck: ®I'bOY BIIO
«MI'TY», 2013. — Cwucrem. TtpeboBanusi : Adobe Acrobat Reader. — Pexum pgocryma:
http://lms.magtu.ru. — 3arsaBue C TUTY/1. DKpaHa

14. OOmue 3aKOHOMEPHOCTH XUMHUECKUX TporieccoB. OCHOBBI XMMHUYECKOW TepMOJUHAMUKY:
[DnekTpoHHBINM pecypc]: uHTepakTHBHOe yuebHOe HarssiiHoe mocobue / O.B. Epmioea, JI.I'. Konsiga,
O.A. MuwypuHa u gp.; ®I'BOY BIIO «MarHUTOropcKuii rocyJapCTBeHHbIM TeXHUYeCKUN
yHuBepcuteT uM. ['"W. HocoBa». — DyekTpoH. TekcToBble AaH. — Marnurtoropck: ®I'bOY BIIO
«MI'TY», 2014. — Cwucrem. TtpeboBanusi : Adobe Acrobat Reader. — Pexum pgocryma:
http://lms.magtu.ru. — 3arsaBue C TUTYJ/. SKpaHa

15. OO0uue 3aKOHOMEPHOCTM XUMMUYECKMX TIporieccoB. OCHOBbI XUMHUECKOW KUHETHKH.
XumHueckoe paBHOBecHe: [DeKTPOHHBIN pecypc]: WHTepaKTHBHOe yueOHOe HarsjHoe rocobue
/O.B. Epmosa, JLI. Konsma, O.A. Mwuwmypuna u fgp.; P®I'BOY BIIO «Marnutoropckuu
roCy/lapCTBeHHbIN TexHUuUecKud yHuBepcuteT um. .M. HocoBa». — OeKTpPOH. TEKCTOBbIe JaH. —
Marnutoropck: ®I'BOY BIIO «MI'TY», 2014. — Cucrem. TpeboBanusi : Adobe Acrobat Reader. —
Pexxum foctyna: http://Ims.magtu.ru. — 3ariaBue C TUTYJ1. SKpaHa

16. T'uaponu3 coneit. TTonHbIM TUAPOIN3: [D/IEKTPOHHBIM pecypc]: WHTepaKTHBHOE yueOHOoe
HarsisigHoe rmocobue / JILA. boapsH, U.A.BapnamoBa, X.fA.I'wpeBas u gp.; PI'BOY BIIO
«MarHMToropckui rocy/apCcTBeHHbIN TexHUueckud yHuBepcurteT uM. "I HocoBa». — DnekTpoH.
TeKCTOBBIe AaH. — Maruutoropck: ®I'bOY BIIO «MI'TY», 2014. — Cucrem. tpeboBanus : Adobe
Acrobat Reader. — Pexxum froctyna: http://lms.magtu.ru. — 3ariaBue ¢ TUTYJ1. SKpaHa

17. T'ugpomu3 coneit. Conau, He TIOJBeprarolyecss TUAPOAU3Yy: [DJIeKTPOHHBIM pecypc]:
WHTEpPAKTUBHOe yueOHoe Har/siiHoe Tocobue / JILA. boabsH, V.A.BapnamoBa, X.f.I'upeBas u ap.;
®I'bOY BIIO «MarHuToropckuii rocyiapCTBeHHbIM TexHuueckuid yHuBepcuret uM. .M. HocoBa». —
OnekTpoH. TeKcToBbIe AaH. — MarauTtoropck: ®I'BOY BITO «MI'TY», 2014. — Cuctem. TpeboBaHuS :
Adobe Acrobat Reader. — Pexxum foctyna: http://lms.magtu.ru. — 3aryiaBue C TUTYJ1. 5KpaHa
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18. T'waponu3 coneii. I'MApo/M3 10 KaTUOHY: [D/IEKTPOHHBIN pecypc]: MHTepakKTUBHOE yueGHOe
HarsisigHoe mocobue / JILA. boapsH, U.A.BapnamoBa, X.fA.I'mpeBas u ap.; ®I'BOY BIIO
«MarHMToropckui rocy/iapCcTBeHHbIN TexHUuUeckud yHuBepcurteT uMm. .. HocoBa». — DnekTpoH.
TeKCTOBBIe ZaH. — Maruutoropck: ®I'BOY BIIO «MI'TY», 2014. — Cucrem. tpeboBanus : Adobe
Acrobat Reader. — Pexxum froctyna: http://lms.magtu.ru. — 3ariaBue ¢ TUTYJ1. 5KpaHa

19. T'uaponu3 coseit. 'MapovM3 MO aHUOHY: [DEKTPOHHBIA pecypc]: MHTePaKTUBHOe yueOHOe
HarsisigHoe Ttiocobue / JILA. BogpsiH, U.A.BapnamoBa, X.fH.I'mpeBas u gap.; ®I'BOY BIIO
«MarHuToropckuii rocy/lapCcTBeHHbIl TexHUueckui yHuBepcuteT uM. .. HocoBa». — DneKTpoH.
TeKCTOBble AiaH. — Maruutoropck: ®I'BOY BIIO «MI'TY», 2014. — Cuctem. TpeboBanus : Adobe
Acrobat Reader. — Pexxum pfoctyna: http://lms.magtu.ru. — 3ariaBue C TUTYJ1. SKpaHa.

20. Kpatkuii cripaBouHuK (M3MKO-xumHuueckux BenuuuH [Tekct]/mog pen. A.A. Paegens, A.M.
IToHoMapeBoii —10-e u3z., uct. u jgor. - CII6.: «MBan ®emopos», 2003.-238 c.

21. Tlepuomuueckue usganusi: «KypHan obOmeit xumuu», «KypHan HeOpraHUYeCKOW XUMHW»,
«W3BecTust BRICIIMX yueOHbIX 3aBefieHnH. XUMUSI U XUMUYecKast TEXHOJIOTHsI».

B) Meroauueckue yKa3aHHsA:

1. Muiypuna O.A. OHepreTMka XWMHYeCKMX T[IpOLIECCOB. MeToguueckre yKasaHUus K
nabopartopHbIM paboTam. MarauToropck: M3a-8o MarHuroropck. roc. TexH. yH-ta uM. [.J1.Hocoga, 2016.
2. Komsgma  JI.I.,, Tapactok E.B. OKuC/IWTE/NbHO-BOCCTAHOBUTE/IbHBIE  PeaKLUu.

Mertoanueckue yka3aHus K j1abopaTopHbiM paboTam. Maruutoropck: M3a-Bo MarHMTOrOpCK. Toc.
TexH. yH-Ta uM. [.1.Hocogsa, 2013.

3. Epmosa O.B., Konsima JI.T'., Myniuna 3.P., Uynipora JI1.B. Pabouast TeTpazib [jist OTUETOB
1o abopaTopHbIM paboTaM MO AUCLUIUIMHE «XUMHsS» Jid CTYJeHTOB TEPOBOT0 Kypca [IHEBHOM
dhopmbl 00yueHust. Marauroropck: M3a-Bo MarHuToropck. roc. Text. yH-ta uM. I'.JI.Hocoga, 2015.

4. Konsiga JI.I'., Tapactok E.B. CKOpoCTh XMMHWUECKHX peakliii 1 XUMHUUYecKoe paBHOBecCHe.
MeToanueckre ykaszaHWs K 71abopaTOpHBIM paboTaM /s CTY/IeHTOB MepBOro Kypca. MarHUTOTropcK:
N3p-Bo Marnuroropck. roc. TexH. yH-ta uM. [.M1.HocoBa, 2014.

5. Komsaga JII. Xumuueckass TepMOJvHaMHKa. MeTtoguueckve — ykKasaHusl — [JJis
CaMOCTOSITeJTIbHON PaboThl CTy/eHTOB. MarHutoropck: M3a-Bo MarHMToropck. roc. TeXH. YH-Ta UM.
I"''1.Hocosa, 2014.

6. BapanamoBa U.A., Kanyruna H.JI. OcHOBHbIe K/acChl HeOpPraHUUeCKUX COeAUHEeHUM.
Metofueckrie yKasaHWsS [I/I1  CaMOCTOSITe/TbHOM paboThl CTyZeHTOB. MarHuTtoropck: M3z-Bo
MarHuToropck. roc. TexH. yu-ta uMm. I.M1.Hocogsa, 2015.

7. Muypuna O.A., Pogronosa H.M. DnekrpoxumMuueckue rporjeccsl. MeToguueckue yKasaHus
K jlabopaTopHbIM paboTaM. MarauToropck: M3a-80 MarHATOropck. roc. Text. yH-ta um. I'.11.Hocogsa, 2011.

8. Yympora JI.B., KymukoBa T.M. PactBopbl. MeToanyeckre ykKa3aHusi K 71a0D0paTOPHBIM
paboram. Marauroropck: M3a-Bo MarHuToropck. roc. TexH. yu-ta um. I'.M1.HocoBa, 2013.

9. Pogvonosa H.U., ITonomapeB A.Il. XuMnueckass KMHeTHUKa. XUMHUUeCKOe paBHOBeCHe.
Metoaryeckre yKasaHWs [l CaMOCTOSITeNTbHOM paboThl CTyZeHTOoB. MarHuTtoropck: M3a-Bo
MarnuToropck. roc. Text. yH-ta uM. I'.1.Hocosa, 2013.

10. Komsma JLI'., bBoabsH JI.LA. KosiougHele pacTtBopbl. MeToauyeckue yKasaHUsl K
nabopaTopHbIM paboTam /1S CTy/IeHTOB TIepBOro Kypca. Marauroropck: M31-Bo MarHUTOropcK. roc.
TexH. yH-Ta uM. [.1.Hocoga, 2012.

11. Yynposa JI.B., Mymnuna 3.P., Mumypuna O.A. PactBopel. MeTozuueckue ykasaHus [j1s
CaMOCTOSITe/TIbHON PaboThl CTy/eHTOB. MarHutoropck: M3a-Bo MarHMToropck. roc. TeXH. YH-Ta UM.
I''1.Hocosa, 2012.

r) [IporpammMHoe o6ecnieueHue u VIHTepHeT-peCypChI:
. www.edu.ru
. www.chemistry.ru
. www.cheexpress.fatal.ru
. www.chemnet.ru
. www.xumuk.ru
. Www.i-exam.ru.
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7. XuMUs: KOMIUIEKC KOMITBIOTEPHBIX JiabopaTopHbiXx paboTr (['ambBaHWUUECKHU —3/1eMEeHT.
Onektponu3. I'maponus coneit). [DnektpoHHbiii pecypc]: — Tromenb: OOO «IIpodeccroHanbHas
rpymnmna», 2012. - 1 CD-ROM.

9. MaTtepuabHO-TEXHUUECKOe o0ecreueHre JUCIHHIUTHHBI
MarepuanbHO-TeXHHUEeCKOoe obecrnieyeHre TUCLUIIMHBI BK/IFOUAET:
Tun v Ha3BaHUe ayAUTOPUU OcHaleHue ayJuTOpuH

JleKLIMOHHas ayJUTOPUS MynbTUMenliHbIe CpeZiCTBa XpaHeHus], fepejjaurd U
T1ipe/iCTaBAeHNs MH(OpMaLUX

Xumnueckue sabopaTopun O6opyioBaHKe, XUMHUeCKasi TIOCYZia, PeaKTHUBbI, TaOJTUIIBI,
CXeMBbl, [/71aKaThl.

KomrmroTepHsli Kacc [TepconanbHble KoMMbIOTepkI ¢ maketoM MS Office u

BBIXOZIOM B IHTEpHET U Crieldaiu3upOBaHHBIM
MpOrpaMMHBIM 0becrieueHreM (BUPTYabHbIe
nabopaTopHble paboThI, KOMITIEKTBI TECTOB, HHTEPAKTUBHOE
yueOHOe 1ocobue Ajisi IUCTAHIMOHHOTO 00yUeHHUs
CTY/I€EHTOB)
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