MUHUCTEPCTBO OBPA30OBAHUS U HAYKH POCCUMCKOU ®EJIEPALTUA

®enepasibHOE TOCYIaPCTBEHHOE 010/ KETHOE 00pa30BaTe/IbHOE YUPEXK/IEHHE
BBICLIIETO 0Opa30BaHUs
«MarHuTOropcKuii rocy/1apCTBEHHbINH TEXHUYECKUH YHUBEPCHTET
um. ['.1. HocoBa»

PABOYAS ITPOI'PAMMA JTUCHHUIIJIMHBI
XUMUsI

Hanpagnenue noaroToBKu
23.03.03 DkcruryaTanusi TpaHCTIOPTHO-TEXHOJIOTHYECKHX MAIlIHH U KOMILIEKCOB
[Tpoduib
ABTOMOOHJIbHBINH CEPBUC

YpoBeHb BbiciIero oopa3oBanus — OakajiaBpuar
[Iporpamma noAroToBKM — akageMUYecKHii OakaiaBpuar

®opma 00yueHus
Oynas

WHCTHTYT ecTecTBO3HAHMS U CTaH/IapTH3ALUH
Kagenpa xumun

Kype 1

Cemectp 1

Marauroropck
2017T.



PaGouass mnporpamma cocrtaBieHa Ha ocHoBe @PI'OC BO 1o HanpapjIeHHIO MMOJArOTOBKH
23.03.03 Dkcnyaranus TPaHCIOPTHO-TEXHOJIOIMYECKUX MAIIMH M KOMIUIEKCOB, YTBEPIKIACHHOIO
npukazom MOuH P® ot 14.12.2015 r. Ne 1470.

~

PaGouas  mporpaMma  paccMOTpeHa W oJoOpeHa  Ha  3ace/laHMM  Kaeapbl — XHMHH

« 18» centabpst 2017 r., mporokon Ne 1.
3aB. kadeapoi %/ﬂ//) ;:4 “/ H.JI. MensiHuk

PaGouas mnporpamma oj00peHa METOAMYECKOH KOMHUCCHEH HHCTHTYTa €CTeCTBO3HAaHHS H
CTaHAapTH3aunu «25 centsiops 2017 r., nporokon Ne 1.

[Ipencenarens _——] [/ NIO. Me3un

CoracoBaHoO:

3aB. kade1poit TEXHOIOTUH, cepTU(UKALIUH
U cepBuca aBToMOOwIIeH /L/)/ / N.JO. Me3un

e

Pabouas nporpamma cocTapiieHa: 3aB. Kadeapoil XHMHUH, JI.T.H., mpodeccop

/pé/////% / H.JI. Measitnuk

PenenseHr: JIOUEHT Kadeapbl MPHKIAJIHON U
TEOPETHYECKON (PU3UKH, K.X.H., TOUEHT

Qﬁsw(p / B.A. JlozopoB
&



R

Jluer perucTpanuu H3AMeHEHHH U 10TI0THEHHIH

Jlata, No
Ne Paszest PN Kpatkoe conepxanue IIPOTOKOJIa [Toamuce
n/n U3MEHEHUS!/ TOTIOJTHEHUS 3acelaHus 3aB.kadenpoii
Kageapbl
1 8 AxTtyanu3anus yuebHo- | 22.10.2018 r.
METOIUYECKOTO ¥ | 1nporokois Ne 2
HH(OpPMAIIMOHHOrO obecreYeHus cgé/%
JUCHUTUTHHBI :
2 |8 AxTyanmmu3anus yuebno- | 15.10.2019 .
METOAMYECKOTO U | mporokos Ne 2 / ‘
HHPOPMAIIHOHHOTO 0becreyeH s vé/‘fég b
JUCIUTUIAHBI
3 |8 Axrtyanusanus yuebHo- | 01.09.2020 r.
METOIUYECKOTrO U | 1npotokon Ne 1 a@ 2 %

uH(OpMAITHOHHOTO OobecreueHus
JUCIMILUTAHBI




1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (DyHAAMEHTAIbHBIX
3HaHUII B 00JaCTH COBPEMEHHOW XHMMHUH, BKIIOYAIOIIMX OCHOBHBIC TIOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCBHIBAIOLIME CBOMCTBA XHMMHMYECKHMX COEJIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENIbHOW paboThl, HEOOXOMUMBIX Il MPUMEHEHHs] XUMHUYECKHX 3HAHUHM TPU H3Y4YCHHUH
CHEUUAJIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AESITEIbHOCTH.

2.MecT0 AUCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOM MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Juctummmaa b1.b.11 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka | oOpaszoBarenbHON
MIPOTPaMMBI.

JIst u3ydeHus: TUCHIUILIMHBI HEeOOXOAMMBI 3HAHUS, YMEHHs U BIIaJieHUs, CPOPMUPOBAHHEIC B
pe3ylbraTte TONydeHHUs CpeaHero (TMOJTHOro) oOmero oO0pa3oBaHHs IO AWCHUILIMHAM «XUMUS»,
«Du3ukay, «MaTemMaTHuKa.

3HaHUSA U yMEHUS O0Yy4alolUXCs, MOJYYCHHBIC MPU U3YYEHUU NAHHOW AUCHUIUIMHBI OyayT
HEOOXOIUMBI UM TpU  JajbHEHIIeM M3yuYeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KH3HEACATCILHOCTHY, « IKOJIOTH.

3 Komnerennuu odyuarmerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHHS AUCHMILNIMHBI U
IUIAHMPYeMble pPe3yJabTaThl 00y4eHust

B pesynbTare 0CBOCHHS TUCIHMILIHHBI «XUMHs» 00yUJaroMMics JOIDKEH 00J1a1aTh CIeAYIONIeH
KOMIIETEHIIUEH

CTpYKTYpHBIH 3JICMEHT [Tnanupyembie pe3yabTaThl 00yUCHHUS
KOMIIETEHIIUHU

OIIK-3
TOTOBHOCTBIO PUMEHSITh cucreMy  (pyHAaMEHTAIbHBIX  3HAHHN (MaTeMaTHYeCKHUX,
€CTeCTBEHHOHAYYHBIX, HHKCHEPHBIX U SKOHOMUYECKHX) JUIs UACHTH()HUKAINU, GOpMYyTUpOBaHHS U
peIIeHUS]  TEXHUYECKHX M  TEXHOJOTHYECKHUX  MpobieM  SKCIUTyaTalldd  TPaHCIOPTHO-
TEXHOJOTMYECKUX MAIIMH U KOMILIEKCOB
3HaThb - OCHOBHBIE XUMHUUYECKHUE ITOHATHS, ITOJIOKEHUS U 3aKOHBL;
- COBPEMCHHBIC HAIPABJICHUS Pa3BUTHS HAYYHBIX TCOPHIA;
- METOJBbI TEOPETUYECKOTO M OSKCIIEPHUMEHTAIBLHOIO HCCACIOBAHUS B
007aCTH XUMHHU
VMers - pelaTh pacueTHbBIC 33/1a41 MPUMEHUTEIHLHO K MaTepUaIy MporpaMMbl;
- TMPOTHO3UPOBaTh BO3MOXKHOCTh MPOTEKAHUS CaMOIPOU3BOJIBHBIX
MIPOIIECCOB B PA3IMYHBIX XMMUYECKUX CHCTEMAax
Bnaners - HaBbIKAMH TPUMEHEHHS OCHOBHBIX XHMHYECKHX 3aKOHOB B
poheCCHOHATILHOM JIEATEIILHOCTH;
- MPAKTHYECKUMH HaBBIKAMH TEOPETHYECKOTO M IKCIEPHUMEHTAIBHOTO
HCCIIEIOBAHUS B 00JaCTH XUMHUH

4. CTpyKTypa U coepKaHue TUCHUILINHBI

OO6m1ast Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHbIX eaquHuilbl 108 akas. 9acos:
- KOHTaKkTHas pabora —69,8 akas. gacos:

- ayuTopHasa pabora — 68 akan.daca;

- BHeayiuTopHas — 1,8 akazg.gaca
- caMocTosTenbHas paborta — 38,2 akas.qaca.
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1. XumMudeckasi TepMOJHMHAMUKA 1 6 6/41 6 |- oopmnenue oryera no|3ammra nabopaTopHoit pabotsr. |OIIK-3
71a00paTopHOii padoTe; HomamHee  3azanue  Ne  1.|-3yB
- pemenue gomamnHero 3aganus Ne 1; | TectupoBanue.
- CaMOCTOSITENIbHOE U3yueHHe
yueOHOM U HAyYHOU JIUTEpaTyphl.
2. XuMunyeckasi KHHETHKA 1 4 4/21 4 |- oopmienue oTyeTa no|3aummra JabopaTopHoit pabotsl. |OIK-3
nabopaTopHoO# paboTe; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue.
-CaMOCTOSITEIbHOE M3YUYCHUE YICOHOMH
Y HAYYHOU JIMTEPATYpPHI.
3. PactBOpHI 1 8 8411 | 10 |- oopmnenne orJera no|3amura JadopaTopHoit padoTsr. |OITK-3
nabopatopHoit pabore; Homamnee  3amanue Ne  3.|-3yB
- peuienue aomairHero 3aganus Ne 3; | TectupoBaHue.
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y HAYYHOU JIMTEPATYPBI.
4. luciepcHbIe CUCTEMBI 1 4 421 4 |- odopmiieHne oTyeTa no|3amura nadopaTopHoit padoTsr. |OITK-3
nabopaTopHoii paboTe; TectupoBanue. -3yB
-CaMOCTOSTEIbHOE U3YUCHUE YUeOHOMH
Y HAYYHOU JIUTEpaTypHl.
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5. OxucnurensHo-| 1 4 421 4 |- odopmiieHne oT4yeTa mo [3ammra JabopatopHoi padotsl. |OITK-3
BOCCTaHOBHTEIILHBIE MTPOIIECCHI 71ab0paTopHOii padoTe; Homamnee  3amanume  Ne  4.|-3yB
- pemieHue gomaiiHero 3ananus Ne 4; | TectupoBaHue.
-CaMOCTOSITEIbHOE M3y4eHUe ydyeOHOH
Y HAYYHOU JIMTEPATYPBI.
6. DNEKTPOXUMHUYECKHE CUCTEMBI 1 8 8/41 | 10,2 |- oopmienue oTyeTa no|3ammra JabopaTopHoit pabotsl. |OIK-3
nabopaTopHO# pabdoTe; Homamnee  3amanue Ne  5.|-3yB
- pelieHue gomarnHero 3ananus Ne 5; | TectupoBanue.
-CaMOCTOSITEIbHOE M3Y4YCHUE YICOHOMH
Y HAYYHOMU JIUTEPATYPHI.
HToro mo fucumMninHe: 1 34 |34/18M| 38,2 3auyer




5. O0pa3oBaTe/ibHbIe U HHPOPMAITMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — IUCHUIUIMHBL  «XUMHS» OPUMEHSAETCA  TpPaauIMOHHAs
MH(POPMAIMOHHO-KOMMYHHKALMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JI0O)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-6ecepl WM AUajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUH-KOHCYJIbTAMU, TAE€ TEOPETUUYECKUI
MaTepual 3apaHee BbIAACTCA CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, ISl IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKS TPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHSL.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI MPOOJIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKIusi HAYMHAETCS ¢ BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJI€ U3JI0KEHUS
MaTepuaia HeOoOXOIUMO pemuTh. Takas JEeKIHs HpPeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTeyieM TMPUBICYCHUE AayAUTOPHUM K pPEHICHUIO KPYIMHOM HaydHOU
npoOJieMbl, PpPAaCKPBIBA€T BO3MOXKHBIE IIYTH €€ pEHICHUs, IOKa3blBaeT TEOPETUUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTiKeHuH. Ha mpobrmeMHON JeKuuMyu HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE /st oOyyatomuxcs. [lomydennas napopManus ycBauBaeTcst Kak JTMYHOCTHOE OTKPBITHE
€Ile He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBI «XUMHUS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BAaHUEM JIEMOHCTPAIMOHHOTO XMUMUYECKOTO SKCIIEPUMEHTa, KOTOPBIM MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJl MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JEMOHCTpAlli SIBIICHUH, peakuuil Wi TporeccoB. Bo3MOXHO OOBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUU IIPUEMOB MBICJIIEHHOT'O U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHOH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIWU-BU3YAIHU3AIMH, B XOJ€ KOTOPBIX H3JIOKEHHE TEOPETHMUECKOTO Marepuaa
COIIPOBOXKAAETCS MTPE3CHTALIMEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMTCS C peaJbHBIMH XHMHUYECKMMHU BemlecTBamMu. Ha mabopaTopHbIX paboTax
BBITIONHSIOTCS TPYIIOBbIE WIM WHIAWUBUAYaJIbHbIE 3aJaHus 1o mpoiaeHHoi Tteme. [IpoBenenue
abopaTOPHBIX PabOT HEOOXOIUMO TMpeABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM O0e30macHOi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTopHOW pabore
ABJIAETCS WX oOs3aTenbHas MOATOTOBKA K HEH C COCTaBJIEHHEM TeOpeTHYecKoro BBenaeHus. [lpu
MIPOBEICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IyTeM BBISBIEHUS CBsSI3€d MEXAYy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecoo0pa3HO  MCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOTO
B3aMMOOOy4eHUs (mapHyl0 paboTy) Tpex BHUIOB: CTaTHMuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOIHMed MOAYIbHOTO 00yueHus. BBINOIHUB SKCIEpUMEHT,
oOyuaroruecs: GopmMyIupyroT 0000IIEHHBIE BHIBOJIBI IO CEPUU OTBITOB, UCIIONB3YS TPUEMBI AHATIOTHU
Y CPaBHEHHS.

CamocTosTenbHas padoTa o0ydaromuxcs sBISeTCsS OJHUM U3 Hanbosee 3(p(HEKTUBHBIX CPENICTB
pa3BUTH NOTPEeOHOCTH K OyaymieMmy camooOpasoBaHuio. CaMocrosiTenbHas paboTa o0ydyaromuxcs
BKJIFOYAET B ce0si camble pa3sHoOOpa3Hbie (HOpPMBI YUeOHOH JEATEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHHs J1a0opaTOPHBIX pPabOT, MOATOTOBKA K MPAKTUKYyMY, HU3Yy4eHUE
OCHOBHOTO U JIONOJHHUTENBRHOTO MaTepuaja Mo ydyeOHMKaM M MocoOusM, YTeHHEe M MpopaboTka
Hay4YHOH auTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB U KypCOBBIX pPabOT, MOJATOTOBKA K
KOJUUIOKBUYMaM, 3a4€TaM, UTOIrOBOM aTTeCcTaluy.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOT0 MaTepuana, U3JI0KEHHOIO IperojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE H3YYEHHUE, Ha TMOATOTOBKY K JIa0OpPaTOPHBIM 3aHATHUSM, BBIOJHEHHE JOMAIIHUX
3aJlaHui U MOJIMOTOBKY K PYOSKHOMY M 3aKJIIOYUTENbHOMY KOHTpouIto. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEIbHOM pabOThI B BUJIE MTPE3ECHTALHIH.

CamocTrosTenbHas paboTa oOydaromuxcs Mo AUCUUILIMHE «XHUMHUS» BKIIIOYAET pelIeHne 3a/1a4
U BBIIOJHEHHWE 33/laHUil  PEeNpOJyKTUBHOIO XapakTepa IO aJrOpUTMY, MPEII0KEHHOMY



MIPENO/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepesl MperojaBaresieM, SBISIOTCS: BBISBICHHE CTENEHH MPaBUIBHOCTH, 00beMa, IyOUHBI 3HAHHI,
YMEHHI, HABBIKOB, IIOJYYECHHBIX NPU H3YYEHUHU Kypca HapsAgy C BbBIBICHUEM CTEIICHU
CaMOCTOATEJILHOCTY B IPUMEHEHUH MTOTYYEHHBIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE HWHTEPAKTUBHBIE CPEACTBA IMO3BOJSIOT JKCIEPUMEHTUPOBATH C HOBBIMU
¢dbopmamu koHTposis. OOyuarolmuMcsl MpeAsiaraloTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepku. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOil crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OLIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIaiiH-Kypc «Kak Xumusi o0OBSCHIET U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexuuit na€t mepBOHAYalIbHOE MPEACTABICHHE O XUMHUM U €€ POJIM B >KM3HM 4YeJIOBEKa U
obmiectBa. OH cocTouT U3 ABYyX uyacteil. [lepBas M3 HUX paccka3bIBAaeT O TOM, KaK XMUMHs OOBACHSET
OKpY>KalOIIMM MHUpP: KaK yCTPOEHbI BEUIECTBA, MOYEMY M KAK HAYT XMMHYECKHE PEAKLIHMH, KAKHE
BEILIECTBA OINPEIEISIIOT CBOMCTBA KUBBIX cUCTEeM. BTopas 4acTh MOCBsIIEHA NMPUKIAIHBIM acleKTam
XUMUU: OHA MOKA3bIBAET, KAaK XMMHUS BIUSET HA >KU3Hb OOIIECTBA M YIIYUIIAeT IMOBCEIHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIUIEHHOCTH, XUMHUYECKUX
croco0ax MPOW3BOJICTBA YHEPTHHM M HOBBIX MaTepHaliaX, HOBBIX BEIIECTBAX, MCIIOIB3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUSA OyAyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMAaTHU3UPOBAHHOUN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUil ¢ MocienyrommMm oOcyxaeHueM Ha ¢opyme. Kype sBisercs
0011eo0pa3oBaTeIbHBIM, HE TPEOYET CIICUATBLHOM MOJATOTOBKH U PACCUMTAH HA MUPOKYIO ayIUTOPHIO
cllyliaresei, B mepBylo odepeb 00yJarolMXcs HEXUMUYECKUX BY30B U (paKylIbTETOB U JIOACH, yiKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHHE, HO JKENAONIMX OO0JbIIe Y3HATh 00 OKPYKAIOIIEM MHUPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOUCXOJUT KaK BO BpEMs JIaDOpaTOPHBIX 3aHATHN, TaK M Ha IUIAHOBBIX KOHCYJIbTAIMSX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJAIIYI0 BO BpeMs MOJATOTOBKH CTYAEHTaMHM OTYETOB IO J1IaOOpaTOPHBIM
3aHSTHUSM U BBINOJIHEHUS JOMALTHUX 3a/IlaHUM.

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUSA MO KAXKJAOMY pa3ely IUCUUILIUHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/IaHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro TMOHMMAaHHUS W3YYEHHOTO MaTepuayia. TecTbl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY Mpeaaraercs 4eThlpe BapuhaHTa OTBETOB, CpelIu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBUJIbHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISIETCS IyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOE
KOJIMYECTBO OAJITOB B K101 TeMe Kypca — 10.

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIs
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMmudeckas TEpPMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aim, a BOCEMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaa.

Tecr Ne 1
1. Tlpu paccMOTpeHUHN XUMUYECKON PEAKIUH cucmemd O3HAYaeT:

a) HUCXOIHBIE PEAreHThI
0) NPOAYKTHI XUMUYECKOW PEaKII



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. Tlepssrii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTEMaTUUECKH 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNS PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crcTeMbl ymMeHbInaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATS!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeICHHBIX PEaKIUil IBIIAIOTCS SHIOTCPMUUICCKUMU?
a) 1/2 Np+ 3/2 H;= NH3 , AH = — 46 KJ[x/M0Ib
6) Hy+4/2 0,=H;0, AH = -242 K]I»/MoI1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H,+1/2 I,=HI, AH = 26 K]Ix/M0b

6. Kakas u3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU (¢ + CO (y, mornorunocs 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
. Jua peakuun  NiO ) + C (pagury = Ni g + CO (y Ompenenute BO3MOXKHOE HAIpaBICHHE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temiieparype 627°C.

oo

BemectBo AH®93 (KIx/Mo1B) S8 (x/mMonp*K)
NiO -239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxure 3HaueHUs sHepruu ['mbOca mpu cTaHIAPTHBIX YCIOBHSX, NPH TeMIepaType
627°C n TemmepaTypy Hadajla peaKkIiu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMeHsieTcs SHTPONHUS IPU Pa3N0KEHUU KapOoHaTa KalbIus?
a) yBEIMUYMBaETCs B) HE YMEHBIIIAETCS
0) yMeHbIIaeTCst T) HE 3HAI0
10. {anHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MO>KET CaMOIIPOU3BOJIBHO MPOTEKATh
a) B IPSIMOM HaIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMnuueckass KUHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—ICCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTLe, quBepToe n IIATOC
3amaHusa oneHuBaroTca B 0,5 Oama; miectoe, ceAbMOE, BOCEMOE, AEBITOE U HecsAToe — B 1 6ami, a
OJIMHHAAIATOE — B 2,5 Oajia.



Tecer Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEILIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMN B €IUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKLUU K MOMEHTY OKOHYaHHSI peakluu
3. B kakux enuHHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOM peakiuu’?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB ¢

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHYECKOTO  paBHOBeCHS  OOpaTUMBIX  IPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpakeHUE AJI1 CKOPOCTH peaKluu

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

a) V =k[NOJ*[H20] 6)V =K[NH3][0;] B)V = Kk[NO]*[H,0]°

KOJIMYCCTBCHHO

Kak 3anumercs Bblpan(eHne JUTS KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke = [C][D]/ [A][B]
B) Kp = [A][B] 7/ [C][D]

8. Kaxkoii oTpe3ok Ha quarpamMme Mokas3bpIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peaknun?

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJ1 peaKIfu

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpy TOBBINICHUH TEMIIEPATYPBI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. Jna peakuun Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpoOl TeMmnepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHILIEHTpalus Bojaoponaa paBHa 1,2 MoJb/i. Bprumciaute HCXOTHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PactBOpbI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAcTCS B 1 Oami, BTOpoe, TPEThe,
4eTBepToe, MATOC M IecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSITOC M JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuun Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aIUIICTCS B BUC
1) 2K +S0,* = K;S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuza Hatpus B 300 mut 0,2 M pactBopa paBHa

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

4. Ins nonasienus ruaponusa xiaopuaa xpoma (I1I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBneHHOM pacTBOpe, NMPUTOTOBJIEHHBIM HU3 TUApPOCYiIb(paTa KajlblUsi U BOJbI, CyMMa
KO3 (PHUINEHTOB B ypaBHEHUU HEOOPATUMON JUCCOLMAIIMKN PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpuMOCTh OKcamara cepebpa paBHa 3,27-107 1t/ 100r H,O. Onpenenure npousBeIcHUE
pactBopumocti Ag2Co04

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBas 10J11 paCTBOPEHHOI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYeCTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmabpiM sneKkTpouTaMm OTHOCUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BeCcTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuumnHoOii 3TOTO SABIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THapaTHpOBaHHE COJICH

4) THaPONU3 COJei

10.3nauenue PH uncroii Boawt ipu 25°C cocraiser
N1 2)7 3)0 4) 10



MaruauToropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIe CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOEC 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; IATOE U IIIECTOE 3amaHus - B 3 Oaia.

Tect Nel

1.  VYkaxwure pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIHMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEKTPOIUTA MOPOT KOATYJISAIUHN KOJUIOU/IA C MOJIOKUTEIFHO 3apsHKEHHOW YacTHIIeH
JIOJDKEH ObITh HAUMEHBIIIHM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Muuenia 3055 UIMECT CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KAaKOM 3JIEKTPOJIUT UTPAET POJIb MOHHOTO cTabunu3aropa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5.  IIpu B3ammopeiictum 20 mu 0,001H wutpara ceunma (1) ¢ 10 mun 0,02H cynbdara xamus
oOpa3yercs 301b cynbdara ceunna (I1). K xkakomy anektpoy JomKHBI IepeMeaTbcs YacTHUIIbI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCS B COCTOSHHU JHUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B aBe konObI HamuTO 10 SO MIT 307151 THIPOKCH 1A *kele3a. JJIsk TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mun 0,001H pactBopa ¢dochara HaTpus. Berumciaure mopor Koarymasiud KaxKI0To
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

B Tectax mo teme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE M MATOE 3a7aHusl olleHuBaroTcs B 0,5 O6anna; mecroe — B 1 6ami; ceapbMoe U BOCbMOE — B 2
Oama, a 1eBsTOC — B 2,5 OasIoB.

Tect Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS KMEET MECTO B Cliydae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOKUTEIBHBIN 3apsi/] HOHA YMEHBIIIACTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBineHHbIX HUXKE peakunii kK OBP nucnponopuroHMpoBaHus NPUHALJIEHKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUS KUCIOpO/ia a) B BoZie U 0) B MEPOKCH/IE BOJIOPOa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaroniux B KHUCJION cpelie, BOCCTAaHABIUBAETCA JI0 ...
1)  xarmona Mn?*
2)  MaHraHar-HoHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO3z =2 K,CrO4 + K;SO4 + NO okucieHuro
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PUIMEHTOB B peaKiuu, IPUBEICHHOM B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunuenron B peakirn KMnO4 + HC oy =2 ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKHE CHCTEMBI»: TIEPBOE, BTOPOEC M IIATOC 3aJaHHs
olleHUBaIOTCs B 1 0asut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 Oasuia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta MgIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsi Ha KaToJIe MPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUHU dJICKTPOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+Na—...
4) HCI+Cu—...
6. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEMBI OAIIEKTPOAHBIX IMPOILECCOB M MOJEKYISIPHOE YpaBHEHHE pEeakIuH,
HPOTEKAIOICH MPH AJIEKTPOXUMHYECKOW KOPpO3uH raibBaHomapsl Zn|Mg B CEepHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BaeayautopHass camocTosTeNIbHAs paboTa 00ydJaromUXcsl OCYIISCTBISICTCS B BHJIC M3YyUCHUS

JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jeiy ¢ MpopaboTKoW MaTtepuaiia; o)OPMIICHHUS OTYETOB IO
1ab0pPaTOPHBIM padOTaM U BBITOJTHCHHS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁDTI)I
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XUMUYecKas TepMOIMHAMUKAy: TIepBast 3a/1a4a OI[CHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJIBHOTO T€YEHHUS PEAKIMU IIPU CTaHIAPTHBIX YCIOBUAX U Npu TeMmeparype T = 927 °c,
€cJI TeII0BOM 3(h(eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIAEISAETCS
WIM TIOTJIOUIAETCS PHEpPIus B XOJ€ peakuuu; O0) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMiiepaTypy Hadajia peakIiuH.

3amaga Ne2

Berancanre Temnosoit ¢ dext peakuun: CaCy o + 2 HoO(ry = Ca(OH); () + CoH; (1), mone3yscek
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyronmx BemecTB. CKOJIbKO TEIIOThHI BBIICIUTCS UIIH
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz ) = CO (y + Ho Of). TepMoxumudeckue ypaBHEHHUS:

a) Hp ® T 15 0, o= H,O () AH =-241,9 x]JIx;

6) 2 CO o T O, = 2 CO, (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

B nomammem 3agaHuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava olleHuBaercs B 1,5
Oarmna; Bropast — B 0,5 Gana; TpeThs, 4eTBepTast u nsAtas — B 1 6as.



3amaua Nel
Peaknus mporekaer no ypasHenuro: O, ) +2 CO = 2 CO; (. HavanbHble KOHLIEHTpaluu
pearupyromux BemectB paBHbL: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa mnpopearupyer 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOU ¥ 00OPAaTHOM peakiliy, €CIIU YBEITUYHUTh JaBJICHUE B CUCTEME B JIBa pa3a?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMNHUT B PEAKIHIO MpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA3(DPHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoyibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEeaKIuu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3agaya Ned
Hus peaknuonnoit cucremsl: CO y + HyO () = CO;2 (y + Hy () HavanbHbIE KOHLEHTPALMH
paBusbl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpeaenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHS], €CIIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpALlUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIHA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 xJIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINIEHWU [NaBIEHUS, €CIM TeMIleparypa
MOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo reme «PacTBopbn)

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M MATas 3agadd
orieHuBaeTcs B 1 6ain; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe Boabl cienyeT pactBoputh 1351 SNCl, ans momydenus 3M pacTBopa xjopuaa
onosa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJIEHTA; B) MOJISULIBHOCTD; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIE W  HAIIMIIHUTE COKPAIICHHLIC MWOHHBIC YPAaBHCHHA peaKHI/Iﬁ
B3aMMO/ICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S



3amaga Ned
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbTe
VOHHBIE U MOJIEKYJIIpDHBIE YpaBHEHUs TMAPOJIM3a COOTBETCTBYoLMX coneld. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHMCJINTEIbHO-BOCCTAHOBHUTEIbHBIE NMPOLECCHD)

B nomammem 3amanum mo temMe «OKHCIMTENBHO-BOCCTAHOBUTEIBHBIE IPOLECCHD): MepBas
3ajaya oneHuBaercs B 1,5 6amna; BTopas — B 2,5 6anna; Tpetbs — B 1 Ga.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUH.

VYKaxuTe THN KaXKI0H peakivu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHHUE CaMOIMPOU3BOJIBLHOTO
MPOTCKaHMs TEPBOM PEAKIMU TPU CTAHJAPTHBIX YCIOBHSIX, HCIIOJIB3YS 3HAYCHHUS OKHCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX ITOTEHIIHAJIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0O

H[AUC|4] + H,O, + NaOH — Au + NaCl +0, + H,O

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jlausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIMAIIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peaknuuud B ykazanHouW cpeme (HNO;j). Paccuwraiite 3HaueHue
BJIEKTPOJBUKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «DJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OlIEHUBAETCS B
1 6amm; BTOopas — B 1,5 6anna; Tpethst — B 2,5 Oasmna.

3agauga Nel
CocraBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yIollell peakiuy, MPOTEKaroIeld Mpu paboTe raJbBaHUYECKOTO DIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccunraiite DJIC (E) raqpBaHHYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB MeTajyla B KaTOJHOM pacTBope, mpu Kotopoil OJIC rajibBaHMYECKOTO 3JIE€MEHTa
ymenbmutcs Ha 0,02B.



3amaga No2
IIpuBenure CXEMBl DJIEKTPOAHBIX IPOLIECCOB U  MOJEKYJSIPHBIE YpPaBHEHMS pEaKIUii,

MIPOTEKAIOIINX MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucioii cpeae; 6) Bo
BJIQKHOM BO3/yXE.

Onpexnenute yObUIP MAacchl aHOJIA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/4.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIIEKTPOJHBIX IPOLECCOB (aHOI HWHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUHU, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3),, ecitu 3JIeKTpOIIH3 MPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasia o Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XUMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: ITOHITHE CUCTEMBI, BU/IbI CUCTEM.
TepMoanHaMuyecKkue napaMeTpsbl U PYHKIIMU COCTOSHUSL CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TemnoBoit >ddext xumuueckoil peakuuu. DakToOpbl, BIMSIONIME HA TEIUIOBOH 3(dekT
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. TpeTuii 3aKOH TEPMOTMHAMHUKH.

12. Dueprus ['ub6ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

o E

© oo~

KOHTpOJIbHBIe BOIIPOCHI 110 TEME «XHMHYECKASA KHHETUKA»

Xnmnyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEAKIIMU U METO/IBI €€ PETYJINPOBAHMS.
BiustHue KOHIIEHTpAIMU Ha CKOPOCTh XMMHUYECKOM peakIuu (3aKOH JeH CTBYIOIIUX Macc).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHueckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuit 6apbep.

Karanmutrueckue cuCTeMBI.

BiistHue karanusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

0. T'OMOTeHHBII U TeTEePOTEHHBII KaTaIn3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BnusHHe KOHIEHTPALUH, JaBICHHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUis OJHOKOMIOHEHTHBIX CHCTEM.

RRpooo~NoO WD E

KonTpoJubHbie Bonpock! o teme «PacTtBopb»
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10.
11.
12.

13.
14.
15.
16.
17.

RHRoOoo~NoGO~LNE
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0.
11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BeniecTBa. PactBopuMocCTs rasa.

PactBopbrl. CniocoObl BbIpa)keHHsI KOHILEHTpPALMUM pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonsl Payns: I (toHomerpuyeckuit) u 11 (30ymnockonnueckuii 1 KPHOCKOMTUIECKHA ).

OcMmoc. Ocmotnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKM 3PEHHUS HMOHHOM Teopuu AppeHuyca
(mpumepsr).

Crenenp quccounanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO 0OMEHA MEX]y JIEKTPOIUTaMU (Ha MpUMepe peakiuii o0pazoBaHus Ci1aboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTENu.

I'upponus coneit. Tumsl TUAPOIU3A COJIEH.

KonunuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@DakTOphI, BIUSAIOIINE HA IPOLIECC TUIPOJIN3A.

KoHTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecH. JlucniepcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Kounnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco0b! osTy4eHns! KOJUIOUAHBIX PacCTBOPOB.

CrpoeHre KOJUTOUIHBIX YaCTHULL.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTopBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsanus KOJIIOMAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonrpoabHubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn»

OCHOBHBIE TTOHATHUS TEOPUU OKUCTUTETHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHEIC CBOMCTBA BEIIECTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUi (IpUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «BJ'IGKTI)OXI/IMI/I‘-IGCKI/IC CHCTEMBD»

SHCKTpOXI/IMI/I‘-ICCKI/IC CHUCTCMBEI. Knaccmpmcaum{ OJICKTPOXUMHUYCCKUX IMMPOLECCOB.



12.
13.
14.
15.
16.
17.
18.
19.

DIEKTPOXUMHUYECKHE ITPOLECCHI, IPOTEKAIOIUE HA TPAHULIE Pa3/iea «METaJll — paCTBOP».
I"anpBannveckuii anemeHT Jlanuaisa — SIkoou.

DNEeKTPOABUKYLIAs CHJIA TaIbBAHUYECKOIO DJIEMEHTA.

W3MmepeHue dIIEKTPOAHBIX MOTEHIHUAIOB. Pl cTaHAApTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.
CBolicTBa METAJJIOB B COOTBETCTBUH C MX ITOJIOKEHUEM B Psly HANIPSOHKCHUMN.

Ypasuenue HepHcra.

DIEKTPON3 PACIIaBOB U pacTBOPOB. KaTogHble M aHOJHBIE IPOLIECCHI.

OO0benuHeHHbll 3akoH Papazes. Beixoa no Toky.

Koppo3zus meramios. Kinaccudukanus KOppo3nOHHBIX POLIECCOB.

XuMHYECKask KOppO3usl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCJIUTEJIA.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOppO3uH.

3amuTa METauIoB OT KOPPO3HUHU.

3aIuUTHBIC TOKPBITHS.

DIEKTPOXUMHUUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMMHUYECKNE UCTOYHUKH TOKA. |'albBaHUYECKUM IIEMEHT.

XUMHYECKUE UCTOYHUKHN TOKA. AKKYMYJISTOPBI.

XVMHUYECKNE UCTOYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBeIeHUS MPOMEKYTOUHOI aTTecTAlNU
[Ipomexxyrounast — aTTecTalusi WMMEET  LENIBI0  ONPEACNIUTh  CTENEeHb  JIOCTHKCHUS

3aIlJTaHUPOBAHHBIX PE3YJIbLTATOB O6y‘{€HI/I${ 10 AMCHUIIIIMHEC 3a OHpeHeHeHHHﬁ nepuon 06y‘IeHI/IH.

a) Ilnanupyemblie pe3yjbTaTbl O0y4eHUS! U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS

l'lpOMC)KyTO‘IHOifI arrecranmm:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-3

TOTOBHOCTBIO HNPHUMCHATL CHCTCMY Q)YHHaMeHTaHBHBIX 3HAHUHI (MaTeMaTI/I‘-ICCKI/IX, CCTCCTBCHHOHAYYHbIX, HWHXXCHCPHBIX U C—)KOHOMI/I'-IGCKI/IX) JJIA
I/I,Z[CHTI/I(l)I/IKaI_II/H/I, (bOpMYJII/IpOBaHI/IH U PCHICHUA TCXHHUYCCKUX U TEXHOJIOTHYCCKUX npo6neM OKCILTyaTallukd TPAaHCIIOPTHO-TEXHOJOTHMYCCKUX MAallWH H

KOMIIJICKCOB

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS U 3aKOHBL,

- COBPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATIHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

Hepeuenb meopemuiuecKux 6onpocoe:

16.
17.

18.
19.
20.
21.
22.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBI, (YHKLIUU COCTOSHUS cucTeMbl. [1epBblil 3aKOH TEpMOIUHAMUKH.

DHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckass kuHeTuka. CKopocTh Xxumuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

CKopocThb peakiui U METO/IbI €€ PEryJINPOBAHHUS.

Bausinue Temmneparypsl Ha ckopocTh peakuuu. [Ipasuiio Bant-I'odda.

DHeprusi akTUBaIMiu. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHeHHE AppeHunyca.

. KaranuszaTops! n karanurnyeckue cucreMsl. [ OMOTe€HHBIH KaTanus.

. KaranusaTopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbIH KaTaJIn3.

. Xummuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO pPAaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. CriocoOb! BBIpayKEHHsI KOHIIGHTPALIUU PACTBOPOB.

. PacTBOpbI 371ekTponuToB. CTENneHb U KOHCTAHTA AJIEKTPOJIUTUYECKON JHCCOIUAIH. 3aKOH

pazbasnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, coniell. AMQOTepHbIE JIEKTPOIUTHI.

PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YCJIOBHE OOpa3oBaHHs U PACTBOPEHMS
0CaJIKOB.

Hucconnanus Boasl. lonHOe pounssenenue Boabl. pH.

I'mpaponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3a.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsabie 1 110(OOHBIE KOJUIOUIBI.

CrpoeHne KOJIJIOUAHBIX YaCTHIL.

Koarynsiuust KoJuIouaHbIX pacTBOPOB.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
KOMIIETEHINH 0byuenus
23. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
24. DnekTpoXuMHYEeCKue CUCTEMBI. 3akoHbI Dapanes. DIeKTpOoAHBINA MTOTEHITUAI.
25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.
26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIN3 paciuiaBoB. [Ipumenenue snekTponusa.
27. DnekTposin3. AHOMHBIM U KaTOHBIA MPOIECCHI TIPH AJIEKTPOJIM3E pacTBOpoB. [IpuMmeHeHne
AIIEKTPOJIN3A.
28. Kopposus. Bunsr koppo3uu. CriocoOb! 3alMTHl METAJUIOB OT KOPPO3HUH.
YMeThb - pemiath ~ pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anus:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 53JIEKTPOHHBIE YpPAaBHEHMs 3JIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeit peakuuu, BoIYUCIUTh DJ[C raJbBaHMUYECKOTO 3JEMEHTA, €CIU KOHIICHTPAIUH
- MPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [C0**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEeHUS peakuuid ruaponusa coieit: KsPOys; NaySOs,
MIPOIIECCOB B paznuunbix | ZnCl,.

XUMHUYCCKUX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHS pEaKlUii, HAMKCAaB UX B MOJIEKYISIPHON U MOHHOH opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 T Ca(OH),. IlnoTHOCTH pacTBOpa
1,14 r/mn. PaccunTaiite: o(Ca(OH)); Cym; Cox; Cry N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hamucath 5J€KTpOHHBIE YpPaBHEHMs SJIEKTPOAHBIX IPOLIECCOB, YPAaBHEHUE CYyMMAapHOU
TOKOOOpa3yroleil peakuuu, BoIYUCIUTh DJ[C rajJbBaHMYECKOTO 3JIE€MEHTa, €CIM KOHLEHTpaluu
MOHOB METAJJIOB PaBHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HalK1CcaB X B MOJIEKYJISIPHONW U MOHHOM popmax:

NH;OH + HNO3; —, Zn(OH),; + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTh ypaBHEHHUS peakinii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Bue: Aly(SO4)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMS DJIEKTPOIHBIX ITPOLIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO IJIEMEHTa, €CIM KOHIEHTPaluu
MOHOB MeTauIoB paBHsL: [Zn>*]1=0,01 moms/i, [Cu*]=1,0 Monb/1.

10. Cynpdat amomunusi Maccoit 36,4 r pacrBopuiu B 100 r Boxbl. [IOTHOCTE MOTy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H0); T.
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11. Hanucarp 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHE CYMMAapHOMN
TOKOOOpa3yromiel peakiuu, BeIYUCIUTh DJ[C raJbBaHHMUYECKOTO 3JIEMEHTA, €CIIM KOHIICHTPAIHH
HMOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol mouw/11, [AgT]=1,0 Mos/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMI, HAIIMCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHJIE:

MnS + H,;SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepPMOJMHAMUYECKYIO BO3MOXKHOCTH npoTekanus peakuun CaOgy + 2 Cg =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHApTHBIX yCcIOBHAX. Paccuuraiite Temneparypy Havaia
peakiuu, ecaun  S(Ca0)=38 [Ix/moms K; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

KMnQO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXKHOCTD npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (1, AH; = 115,6 x/I)k npu cTaHIapTHBIX ycloBHsAX. Paccuuraiite Temmneparypy
navana peakuuu, eciau S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 Tx/monb K.

16. Hamucarpb ypaBHEHHsI peakiiiii THapon3a B MosieKysipHoM u roHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHas peakius HporekaeT mo ypaBHeHHo Hy ) + L oy = 2 Hly). Hauanpnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopona?

19. B 640 mi Boxsl pactBopuin 160 1 xnopuaa xenesa (II). [InoTHOCT MosTyueHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTh NMpOTeKaHUs peakiuu CS; o +3 Oyp=
=CO;y ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX ycioBusix. Paccumraiite Temmeparypy
navana peakuuu, eciu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monb-K.

21. Peaknusa uger mo ypaBHeHHo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/M, cepsl 1,5 Momw/n. Onpenennte Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKITUH K
MOMEHTY, Koraa npopearupyet 0,7 Mob/1 Bogopoaa?

22. Onpepenute TEPMOJANHAMHYECKYIO BO3MOKHOCTh MPOTEKaHUs peakuuu 2 ZnS i + 3 Oy =
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=2 2Zn0 ) + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX yCloBHsAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JTxx/moab-K.

23. HaganpHble KOHLEHTPALlMU UCXOHBIX BemlecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obin
paBHsbI 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u maotHocThro 1,153 /M
coaepxutcs 312 r H3PO,. Paccuuraiite: o(H3PO,); Cy; Co; Crmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBBIKAMH MPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilpumepnuvle npakmuyeckue 3a0anus:

1. Jlnsa peakumu CHy ) + CO; ) = 2 CO () + 2 Hy (1) onpesieniTe BO3MOXKHOE HAIIPABICHUE
CaMOIIPOM3BOJILHOTO TEUYEHHS peaklUWd MpU CTAHJIAPTHBIX YCIOBHSX W mpu  Temieparype T
=927°C, eciu TemwoBoit 3 EKT peakiuu 10 3a1aHHONH TEMIIEPATYPhl HE H3MEHUTCS. YKaXHUTE: a)
BBIJICTISICTCSl WJIM TOTJIONIAeTCS PHEPrusi B XOJA€ peakiuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHUS
SHTponuU. Paccunraiite TemnepaTypy Hadajaa peaKkiuu.

2. Bolpaszute uepe3 KOHILEHTpAIMKM PEareHTOB KOHCTaHThl PAaBHOBECHUS CIICAYIOIIMX PeaKIuii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) MpU MOHMKEHUH TEeMIIepaTyphbl, €ClIM JaBJIeHUEe MOCTOSHHO; 0) pu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPATypa MOCTOSHHA.

3. CkonbKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/min
notpedyetcs s npuroronienus 2 i1 0,25M pacteopa?

4. Kakuwe w3 cnenyromux coneir mnoaseprarorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSpPHbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIMX coiyiel. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEeH?

5. 3onb runpokcuaa mMaraus nonaydeH myrem cMmemuBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYYEHHOTO 30Ji1 W HAMUIINTE
(bopMyTy ero MHUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIy M ONPEIEINTE HAIPABIECHUE CaMOIPOU3BOIBHOIO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. ITlpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE ypaBHEHUS peaklui,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 0) Bo
BII&YKHOM Bo3nyxe. Onpenenure yObIIIb MacChl aHOJIA MPU KOPPO3UU B KHUCIOHN cpeae 3a 20 MuH,
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€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPAaBHEHUSI SJIEKTPOAHBIX MPOLIECCOB (aHO UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIEH npu anekTpoiuse pactBopa CoSOy,
Brerancnute pakTudeckoe KOJIMYECTBO METalIa, MOJTYYCHHOTO Ha KaTOJIE TP AIIEKTPOITU3e
Co(NO3),, eciu 37eKTPOIH3 TPOBOAMIM B TeueHur 1 4. Beixoa meraiia rmo Toky coctaBui 85%.
YkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0JIa METAJIJIa 110 CPABHEHUIO C PACUECTHBIM.




0) Ilopsaiok nMpoBeAeHUs] MPOMEKYTOUHON aTTECTAUM, MOKA3ATeJ I U KPUTEPUU OLIEHMBAHUSA:

[IpomexyTouHas arrecTanus MO JUCHUIUIMHE «XUMHUS» BKIIOYAET TEOPETUUYECKUE BOIPOCHI,
MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOSHHS OOYYaIOUIMMHUCS 3HAHWH, W TPAaKTUYECKUE 3aJaHus,
BBISBJISIIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIaICHUHN, MPOBOIUTCS B hopMe 3adeTa.

3ayer Mo JaHHOW TUCHMIUIMHE MPOBOAUTCS B YCTHOU (popme 1o Omieram, KaKIblii U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIuics JAEMOHCTPUPYET TOPOroBBIA YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITETEHIIUI: B X0€ KOHTPOJIbHBIX MEPONPHUATUIN JOMYCKAIOTCS OMIMOKHU, IPOSBISETCS OTCYTCTBHE
OTJICIbHBIX 3HAHUH, YMEHHI, HABBIKOB, O0YUYAIOIIUICS HCIIBITHIBACT 3HAUUTEIbHBIC 3aTPYIHEHUS PU
OIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NIEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiiCd HE MOXKET IOKa3aThb 3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS U
00BsICHEHUSI HHPOPMAIIMH, HE MOXKET IM0Ka3aTh UHTEJIEKTyalIbHbIe HABBIKH PEILICHUs TPOCTHIX 3a]a4.
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r) [IlporpammHuoe odecnneuenne u MHTEpHET-pecypcehI:

IIporpammuoe odecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

MS Windows 7 Professional(uus ;159 16 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 767 17 o1 27.06.2017 27.07.2018

(myst KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000HO pactpocTpansemoe 10 06eccpoyuHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoYHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IHq)OpMaIII/IOHHbIe CIIPpaBOYHbLIC CHCTEMbI

HazBanue xkypca

CchlIKa

DnekTpoHHas 0asza mepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Haunonanenas wuHpOpMalMOHHO-aHATUTHYECKAs
cuctema — Poccuiickuii UHIEKC HAYYHOTO
mutuposanus (PMHII)

URL.: https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axamemusi Google (Google
Scholar)

URL.: https://scholar.google.ru/

Wudopmannonnas cucreMa - EauHoe okHO
JI0CTyMa K UH(POPMAIIMOHHBIM pecypcam

URL.: http://window.edu.ru/

denepanbHOe  rocyJapcTBEHHOE  OKOJKETHOE
YUpexKIACHUE «DenepabHBIA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

URL.: http://www1.fips.ru/

Poccuiickas I'ocynapcrBenHas o6ubnuorexka.
Karasorn

https://www.rsl.ru/ru/4readers/catalogues/

OnekTpoHHBbIE pecypchl Oubnuoreku MITY wum.
I'.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

9. MarepuaibHO-TEXHUYECKOe O0ecneyeHne I CHUNIIITUHbI

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOe obecrneucHUe JAUCIHMITIIIMHBI BKIIFOYACT!:

K

Twumn 1 Ha3BaHUeE AyJUTOpUHn

OcHallieHue ayuTopun

n

VHJIUBUAYAIbHBIX KOHCYJIbTALUM,

YuyebHble ayqIUTOPUH I MynbsTUMEIUHHBIE CPEACTBA XpPaHEHUs, Ieperadyu
NPOBEIACHUS 3aHATUU npejcTaBieHust HHPOpMauu

JEKIIMOHHOT 0 TUNA

VYyeOHble ayAUTOPUH 15 O6opynoBaHue AJ1s BBITOJHEHHS J1a00paTOPHBIX padoT,
NpoBeJIeHUs 1abOoPaTOPHBIX XUMHYECKAsI I0CYAa, PEAKTHUBBI,

3aHATUH, TPYIIIOBBIX U Harmnsiiaeie Mmatepuanbsl: TaOIUIbI, CXEMBI, TIAKATHI.




Tun u Ha3BaHUE ayAUTOPUHI OcHallleHue ayauTopumn

TEKYUIETO KOHTPOJIS U
NPOMEXKYTOUHON aTTeCcTalluu

[omemenwust s [lepconanbubie koMmmbioTepbl ¢ makerom MS  Office,
CaMOCTOATENbHON paboThl BBIXOJOM B VHTEpHET M ¢ JOCTYHOM B BICKTPOHHYIO
oOyuaronuxcs

nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA
Iomerenus Juist XpaHeHHUs U Cremnaxwu, celibl aist XxpaHeHUS Y4eOHOTO 000pyI0BaHUS

NPOGUIAKTHICCKOr0 00CTY)KUBAHHS |  MHCTpyMEHTHI U1 PEMOHTA J1a60PaTOPHOTO
yqe6HOFO O60pyﬂ0BaHI/I$I 060pyI[0BaHI/I${.




