MUWHWUCTEPCTBO OBPA30OBAHUS U HAYKH POCCUMCKOW ®EJIEPALIMU
denepalibHOE TOCYIaPCTBEHHOE O10KETHOE 00pa30BaTe/IbHOE YUPEIKIACHHE
BBICILIEr0 0Opa30BaHUs
«MarHuTOropcKuii rocy1apCTBEHHbIH TEXHUUYECKHH /ngae‘pqgr\ﬂ um. [.1. HocoBa»

‘/‘ EX
/ e XN

22\ YTBEPXKIAIO:

/ - JlpexTop, u;;qmrgﬂa €CTEeCTBO3HAHMS
5%\ up win/ E @

{!
\

CTaHJapTHU3alun

N.JO.Mes3un

e «:36_ »‘{ centsbps__ 2016T.

PABOYAS TIPOTPAMMA JUCHHUIIJIMHBI
XUMUs

HanpaBneHue nmoaroToBKu
23.03.03 DkcrmyaTaiusi TpaHCIIOPTHO-TEXHOJIOTHYECKUXMAIIIMH U KOMIIJIEKCOB

HanpasiieHHOCTb (poduib) nporpamMmmal
ABTOMOOMJILHBIN CepBUC

YpoBeHb BbiclIero odpazoBanus — bakajaBpuar
[Tporpamma nmoAroToBKHM — akaieMU4ecKuii OakaiaBpuar

®dopma oOydeHus
3aouHas

WMHCTUTYT ecTeCTBO3HAHUS U CTaHapTH3aLUU
Kadenpa xumun

Kypce 1

Cemectp 1

Maruauroropck
2016 .



PaGouas nporpamma coctasiiena Ha ocHoBe @I'OC BO mo Hanpasienuto noarotosku 23.03.03

DKCIUTyaTallds  TPAHCIOPTHO-TEXHOJOTHYECKUXMAIIMH M KOMILJIEKCOB,  YTBEPIKICHHOTO
npukazom MOuH P® ot 14.12.2015 r. Ne 1470.

PaGouas nmporpamMMa paccMOoTpeHa W 0j00peHa Ha  3aceJaHuM  Kadeapel  XMMHH
«23» centsiops 2016 r., mpotokon Ne 2.

3aB. kadepoi 7/'/'/// /}/ 77 /HJL Measnuk

PaGouass mporpamma ojgo0peHa METOJMYECKOW KOMHUCCHEH HHCTUTYTa €CTECTBO3HAHHS H
cTanaapTusanuu «26» centsops 2016 r., mporoxon Ne 2.

[Ipencenarens /4/ / N.JO. Me3un/

.

CornacoBaHo:
3aB. kadeapoit TexHosorui,
cepTU(HUKalUU U cepBUCa aBTOMOOHIIEH /4/7 / N.YO. Me3un /
.
PaGouyas nmporpamma cocraBieHa: JIOLIEHT Kaheapbl XUMHH, K.T.H., JOLEHT

/ 2.P. Mynnuna

Penensent: JOLEHT Kapeapsl TPUKIAIHON U
TEOPETHYECKOH QU3MKH, K.X.H., JOUEHT

- %VZV 7"~ /B.A. Jlo30poB







JlueT perucTpanuu H3MeHEHHH ¥ 0NOTHEHH

Jlara, No
Ne Kparkoe conepxanue IIPOTOKOJIA [Toamuce
n/m e M3MEHEHMS/ IOTIOTHEHUSI 3aceaHus 3aB.Kkadenpoii
Kadeapa '
1 8 Axrtyanu3zanus y4eOHO- 18.09.2017 r.
METOIMYECKOTO ¥ | 1nporokos Ne 1
HHPOPMALMOHHOTO ObecreYeH s a@//ﬁ
JUCIUTLTHHEI —1
2 |8 AxTyanu3amnus yuebHo- | 22.10.2018 1.
METOIUYECKOTO U | 1porokois Ne 2
HH(POPMAIIHOHHOTO 06ecreyeHns &/ ‘é//{//%/
JUCUHUTLTHHBI
318 AxTyanmu3anus y4eOHO- 15.10.2019 .
METOAUYECKOrO U | mnporokosa Ne 2 /
HH(OPMAIIHOHHOTO ObecreyeHust /—Z/g
JUCLHIITAHBL ]
4 |8 AxTtyanu3zanus yuebno- | 01.09.2020 r.
METOIUYECKOTO U | 1npotokos Ne 1

HH(OPMAIIMOHHOTO 00ecHeYeHus!
JUCLUIUIAHBI




. He.]'ll/l OCBOCHHUSA JUCIHUIIINHBI

[lensiMu OCBOCHHSI TUCHUIUIMHBI «XUMUS» sBIsSeTCsS (opMupoBaHue (QyHIAMEHTATBHBIX
3HAaHUH B O00JACTM COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCHIBAIOLIME CBOWCTBA XWUMHUYECKHMX COECJAUHEHWW; pa3BUTHE HABBIKOB
CaMOCTOATEIIbHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKMX 3HAHMK TNPH H3YYCHHUH
CIIELIMAJIBHBIX TUCLUIUIMH U JaJbHEUILEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOW MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctummuaa b1.b.11 «Xumus» Bxoaut B 0a3oByr0 uacTh Oyioka 1 oOpa3oBaTenbHOMI
IPOTPaMMBI.

Jlyis u3ydeHus: AUCHUILTIHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIAJCHUS, CPOPMUPOBAHHBIC B
pe3yabTare TOJY4YeHHUs CpeaHero (MoJIHOro) oO0IIero oOpa3oBaHUS IO JUCIHMILIHHAM «XUMUS,
«Du3ukay, «MaTemMaTukay.

3HaHUS M YMEHUS OOYYaroIIUXCs, MOJYYCHHBbIC NPU WU3YYCHHH IAHHOW IMCHHUIUIMHBI OYIyT
HEOOXOMUMBI WM TPU  JajbHEWIIEM W3y4YeHWH TaKUX JUCHUIUIMH, Kak «be3omacHoCTh
KHU3HEEATCILHOCTHY, « DKOIOTHSY.

3 Komnerenuuu odyuaromerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHUS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJibTaThl 00y4eHust

B pe3ynbrare ocBO€HUS TUCHUIUIMHBI «XHUMHUsD» 00ydaroluics JOHKEH 00a1aTh cleayomein
KOMIIETEHIINEN:

CTpyKTYpHBIN DJIEMEHT [TnarupyemMble pe3ynbTaThl 00yICHHSI
KOMIIETEHITUN

OIIK-3
TOTOBHOCTBIO MPUMEHSATD CUCTEMY byHIaMeHTaIbHBIX 3HAHUH (MaTeMaTHYECKUX,
€CTECTBCHHOHAYYHBIX, HH)KEHEPHBIX U DKOHOMUYECCKUX ) I UACHTU(DHUKAH, (OPMYIUPOBAHUS U
pelieHrss  TEeXHUYECKUX W TEXHOJOTMYECKHUX  MpoOJieM  JKCIUTyaTallud  TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH 1 KOMILIEKCOB
3HaTL - OCHOBHBIE XUMHYECKHE MMOHATHS, ITOJTOKEHHUS U 3aKOHEIL;
- COBPEMCHHEBIC HAMIPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;
- METOJBI TEOPETHUYECKOTO M HSKCIEPUMEHTAIBLHOTO HCCIEIOBAaHUS B
00JIaCTH XUMHU
VYMerh - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepraly IporpaMmbl;
- TPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CAMOIPON3BOJIBHBIX
MIPOIIECCOB B PA3TUYHBIX XUMHUECKHUX CHCTEMax
Brnaners - HaBBIKAMH TPUMCHCHHSI OCHOBHBIX XHWMHUYCCKUX 3aKOHOB B
npodeccnoHaNbHOM IeATENbHOCTH,
- MPaKTHYSCKUMHU HABBIKAMHU TEOPETHYECKOTO W DKCIEPHUMEHTAILHOTO
HCCIEI0BAHUS B 0071aCTH XUMHUHU




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO01mast TpPyA0€MKOCTh JUCIUTIIMHBI COCTABISAET 3 3a4eTHBIX enuHuIbl 108 akaa. yacos:
KOHTaKTHas paborta — 12,7 akan. vaca:

— ayauropHas — 12 akaj. 4acos;

— BHeayautopHas — 0,7 akaj. Jaca,

camocrositenpHas padora — 91,4 akan. gaca;
MOJIrOTOBKA K 3a4eTy — 3,9 akaj. 4acoB
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1. XuMuueckas TepMOJIMHAMUKa 1 16 -CaMOCTOATEIIbHOE n3y4yeHue |3amura koHTposbHOM |OITK-3
y4eOHO u Hay4HOMU |pabOoTHI. -3yB
JUTEPATYPHI;
- pelienue KOHTPOJIBHOU
paboThI.
2. XuMuyeckasi KHHETHKa 1 14 -CaMOCTOSATEIbHOE u3ydeHue | 3ammra koHTpopHOM |OITK-3
yueOHOi " Hay4YHOI | paboTBhI. -3yB
JUTEPaTyphl;
- pelieHne KOHTPOJIbHOU
paboTHI.
3. PacTBOpBI 1 2 | 421 18 - odopmieHMe oTyeTa IO |3almra naboparopHoii| OIIK-3
1abopaTopHBIM paboTam; paboThI. 3a1uTa KOHTPOJIBHOM | -3YB
-CaMOCTOSATEIbHOE u3y4deHue|paboThl.
y4eOHOI " Hay4yHOU
JUTEpaTyphl;
- pelieHne KOHTPOJIbHON
paboTHI.
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4. JlucriepcHbIE CUCTEMBI 1 12 -CaMOCTOSTEJIbHOE U3y4yeHue |3amunra koHTposbHOM | OITK-3
y4eOHO u Hay4HOMU |pabOTHI. -3yB
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHCANTENPHO-BOCCTAHOBUTENbHBIE| 1 14 -CaMOCTOSATEIbHOE u3ydeHue | 3ammTa KoHTpobHOM |OIIK-3
IPOLIECCHI yueOHOi U Hay4HOI1 |paboTBhI. -3yB
JUTEPATYPHL;
- peleHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMUYECKHE CHCTEMBI 1 2 | 421 17,4 - odopmieHue oOTYeTa  Io|3almra naboparopHoii| OIIK-3
nabopaTopHbBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSITEIbHOE u3y4yeHue | paboThl.
yueOHOU u Hay4HOU
JUTEPATYPHI;
- pelienue KOHTPOJIBHOU
paboTHI.
HToro no aucuuninHe: 1 4 | 8/41 91,4 Koutpoasnas padora,
3a4er




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojgaBaHusi UCHUIUIMHBL  «XUMHUS»  NPUMEHSIETCS  TPaIUIMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUWE MaTepuaia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYLIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepual 3apaHee BbIAACTCS CTYIEHTaM JJIsl CAaMOCTOSATEIbHOIO U3YYEeHHUS], ISl IOJTOTOBKU BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
Marepuajga HeoOXOQUMO pemnTh. Takas JieKuusl MpeacTaBiIsieT coOOM 3aHATHE, IpeaIoJiararoiiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHMH. Ha mpoOmeMHONM JeKIuMyM HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BAHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIM MO3BOJISIET Hauboee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICIIEHHOTO U PEaJIbHOTO 3KCIIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIHU3AIMH, B XOJE€ KOTOPBIX H3II0KEHHE TEOPETHUECKOro MaTepuaia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3alaHus 1O npoWaeHHoW Tteme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TEOpEeTHUecKOoro BBeneHus. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecoo0pa3HO MCMOJIB30BaThb  TEXHOJOTHUIO  KOJJIEKTUBHOTO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOJIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI IPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAITHHX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH auTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX padOT, MOArOTOBKAa K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YyYEHHUE, Ha IMOJATOTOBKY K JIAOOPaTOPHBIM 3aHSTHSM, BBIOJHEHHE TOMAIIHHUX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIo. [loMuMo 3Toro, obydaromuecs
MPEJCTABIAIOT PE3yIbTaThl CBOCH CaMOCTOATENbHOM pabOThI B BUJIE NTPE3eHTALUIA.

CamocrosrenbHas paboTa oOydaromuXxcs 0 AUCHUIUTHHE «XUMUSD» BKIIIOUAET pellleHue 3a/1a4
U BBINOJHEHME 3aJaHUM  pPENpOAYKTHMBHOIO  XapakTepa IO alrOpUTMy, IpPEAIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, SBISIOTCA: BBISIBJICHHE CTEINEHHM MPaBHILHOCTH, 00beMa, IIyOMHBI 3HAHHM,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposisa. OOyuarolmuMmcsi NpeAsiararoTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocTouT U3 AByX uyacteil. [lepBas M3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKaIOIIMA MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK MAYT XUMHYECKUE DPEAKLUM, KaKHUE
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XMMHM: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAaX, UCIOIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUil ¢ mocienyrimuMm oOcyxkaeHuem Ha ¢opyme. Kype sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B M (paKylbTETOB U JIOACH, yiKe
MIOJIYUYMBIIUX BBICIIEE 0OOpa30BaHUE, HO KEJNALMX OOoJIblIE Y3HATh 00 OKPYXKAIOUIEM MHpPE HU
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOUCXOJUT KaK BO BpEMs JIaDOpaTOPHBIX 3aHATHUH, TaK U Ha IUIAHOBBIX KOHCYJIbTALUAX, M Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTAaMHM OTYETOB IO JIAOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUSA MO KAXKJAOMY pa3Aeily JUCUUILIUHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U IPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJbKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBIACTCS IyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 Teme Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

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

Tecr Ne 1
1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMda O3HAYaeT:

a) UCXOIHBIE peareHThI
0) MPOIYKTHI XUMHYECKOU PEaKIIHI



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepssIii 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 PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIEC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N, + 3/2 H, = NH3 , AH = — 46 K]I:x/Moib
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H;+1/2 1,=HI, AH = 26 K]I/Mo0b

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) 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 BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
Hns peakmuu NiO o + C pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

o

BemectBo AH®293  (KIx/Mo1B) S%9s (x/mMonb*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 peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs SHTPONHS PU Pa3I0KEHUU KapOoHaTa KalbIus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HarpaBJIEeHUU 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; miecTtoe, ceAbMOE, BOCEMOE, AEBITOE U JIecsAToe — B 1 Gami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect 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 OJJHO U3 MCXOIHBIX BELIECTB

0) U3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WM MPOAYKTOB) PEAKIMU B €AUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKLUU K MOMEHTY OKOHYaHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeJIrM4rnHa

B) MOJIB C

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

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peaKluu

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 Bmpa}KeHHe 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] / [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

XOJI peaKInu

9. UYt0 MOXHO CKa3aTh O PEaKIu, H300PKEHHOW Ha JMarpaMMe K Borpocy 8?

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 MOHMKEHUHU TeMIIePaTypPhl

0) TIpy TOBBINICHUH TEMIIEPATYPBI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Bojaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALMIO BOJOPOJA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH —... cokpaliieHHOe HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K +S0," = K;S0,
2) Cu” +S0,” +2K' +20H = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH),d + SO,
4) Cu* +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa 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 nonasnenust ruaponusa xjaopuaa xpoma (III) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETO0YD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Omnpenenure npousBeIcHUE
pactBopumMoctu Ag2C204

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

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA K 00BEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO MM KHUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit
2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THapaTHpOBaHHE COJICH
4) THaPONU3 COJei
10.3nauenue PH uucroii Boast ipu 25°C cocrasiser
11 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 YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE | IIIeCTOE 3amanus - B 3 Oaia.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIUHN KOJIJIOUAA C MOJIOKUTEIFHO 3apsKEHHOW YacTHIIeH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mn 0,001H pactBopa ¢ochara nHatpus. BerumcauTe mOpor KOarymisiiud KaxkIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIbHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mectoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oama, a qeBsToe — B 2,5 OasuioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHHUS KMEET MECTO B CIyYae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIbHO-3aPSHKEHHBIC HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSTCS ...
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 BOJIOPOJa COOTBETCTBEHHO PaBHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronux B KUCJION cpelie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciienuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

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

3HeKTp0XI/IMI/I‘lECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 0asuia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmueckoro siaemeHta MQIMQgSO,||CuSO4Cu 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. VYkaxute cyMMy KO3 GHUIIMEHTOB B ypaBHCHHUH dJICKTPOH3a pactBopa Hutpara meau (11)
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. Bbrunciure Maccy LMHKA, HOJYYEHHOTO IpPU D3JIEKTPOJIM3e Cyiab(paTra LUHKA, KOTOPBIH
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,
HPOTEKAOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapsl Zn|Mg B CEepHOKHUCION
cpexne. B orBete ykaxkure cymmy K03 (pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
1ab0pPaTOPHBIM padOTaM U BBIMTOJTHCHHS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKAasi TEPMOTUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XUMUYecKas TepPMOIMHAMUKAy: TIepBast 3aada OICHUBACTCS B
2,5 6anna; BTopas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOIIPOU3BOJIBHOTO TEUYEHHUS PEAKIIMU NPU CTAaHAAPTHBIX YCIOBUAX U IIpu Temneparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure ternooit agdext peakunu: CaCs ) + 2 HoO(ry = Ca(OH); () + CoHos (1), moms3ysicey
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHHSIM  paccuMTaiTe  TeIuloBOM  3PdexT  peakiuu:
Hy ) + COz () = CO (y + Ho Of). TepMoxumudeckue ypaBHEHUS:

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 nomamHem 3amaHuu 1Mo TeMe «XHMMHWYECKas KMHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u msatas — B 1 6a.



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckonbko pa3 m3MEHHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
IIpu temmeparype 40 °C HekoTOpoe KOJTMYECTBO BEIIECTBA BCTYNAET B PEAKIHMIO 3a 20MHUH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEeaKIuu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciiu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO ) = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALUKU PEareHTOB KOHCTAHThI PAaBHOBECHS CIACAYIOIINX PEaKIIHA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

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

3amaua Nel

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

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

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aMMOJICHCTBUS CIEAYIONIUX 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: NaSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. 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 «OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE NPOLECCHD)

B nomamem 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOILIECCHI»: IepBas
3a/ava orieHuBaetcs B 1,5 6anna; Bropas — B 2,5 6amia; Tpetbst — B 1 6ait.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHUE CaMOIPOU3BOJILHOTO
MPOTEKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),;, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axangue Ne 5
1o TeMe «JIeKTPOXUMHYECKHEe CHCTEMbD)

B nmomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OllEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKaIoIield Mpu paboTe raJbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMA aHOJA PABHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB METajyla B KAaTOJAHOM pacTBope, mnpu kotopoir DJIC raibBaHHYECKOTO 3JEMEHTa
ymensiutes Ha 0,02B.



3amaga No2
IIpuBenure CXEMBl DJIEKTPOAHBIX IIPOLIECCOB M MOJIEKYJISIPHBIE YPaBHEHHsS DPEaKLUU,

MPOTEKAIOIIUX MPH SJIEKTPOXUMHUYCCKON Kopposuu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO
BJIQKHOM BO3/yXe.

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

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS OJIIEKTPOJHBIX TPOIECCOB (aHOA WHEPTHBIN) H
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3),, ecitu 3JIEKTPOIH3 MTPOBOAMIM B TeueHuH 1 4. BbIxoa MeTasia o Toky coctaBui 85%.

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

BapuanT nomMamHeil KOHTPOJLHON padoThI

BAPHUAHT Ne 1

TEMA 3AJIAHUE
3aganue 1. OKoOHYaHME SJIEKTPOHHOU (OPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B TEPUOJMYECKON CHUCTEME: TIEepUuoi, TpYIIIY,
Tema 1. MOArpPYMIY, Ha3BaTh 3MeMeHT. COCTaBbTE JIEKTPOHHYIO PopMyy aToMa
IMepuoguueckas AJEMEHTA. YKaXUTE 3JIEKTPOHHOE CEMEMCTBO, METAJI WJIM HEMETAJL.
cucrema ieMeHTOB | CocTaBbTe  DIEKTPOHHO-Tpaduueckyro  GopMylny JUisl  YKa3aHHBIX
CTPOEHHE aTOMa AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUMU.

3aganue 2. VYkazaThb Bce KBaHTOBbIE 4HCIA [UIsl DJIEKTPOHOB,
OTBEUAIONIUX CIICAYIONICH AJICKTPOHHOU (hopmyIie Sp6

Tema 2. 3aganue. CocTaBbTe YpaBHEHHs peaklUid, IPU MOMOIIH KOTOPHIX MOKHO
KHC/I0THO-0CHOBHBIE | OCYIIIECTBUTH CIICYIONINE IPEBPAIICHHS

cBoiicTBa BemecTB | Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
3apanme 1. {na peakuun FesOsxy + Hyr = 3Fe0y + HOr ompenemure
BO3MOJKHOE HAIpaBJI€HWE CaMOIPOM3BOJIBHOTO TEYEHUs] pPEaKIHUH IpHU
CTaHJapTHBIX YCJIOBUAX W NIpU Temneparype t =1227°C, ecim TeruoBoii

Tema 3. a¢deKT 10 3aITaHHON TEMIIEPATYPhI HE U3MEHHTCH.

Xumuyeckast VkakuTe: a) BIICISICTCS WM TOIJIOMaeTCs SHEPrusi B XOAC pPeaKllny, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite Temmeparypy, npu
KOTOpOH YCTaHABIIMBAETCS PABHOBECUE U MPOUCXOIUT cMeHa 3Haka AG.
3aganme 2. Bprmcire TerioBoit adidexr peaximm 3FesOsny + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YACh CTAHIAPTHBIMH SHTAIBIIAMH 00pa30BaHUS
pearupyrolmx BeriectB (npwiokeHne 3). CKOJIBKO TEIIOThl BBIICIHUTCS
(mornotuTcst) pu 00pa30BaHUH BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHbiii ko3pduiment peakuuu paBeH 2,5. Kak

Tema 4. MU3MEHUTCS CKOPOCTh PEAaKLUU: a) IPU MOBBIMIEHUN TeMIeparypsl oT 60
XuMHnueckas 1o 100°C; 6) mpu oxnaxkaeHun peakimmonHoi cmecu ot 50 1o 30°C?
KHHETHKA U 3ananue 2. [l o6parumoit peakunu FesOu) + Hary = 3FeOk) + H.0n
XMMHYECKOe 3alUIINTE BbIpaK€HHE KOHCTaHThI paBHOBecust AH®, kJ[x =+ 69,8.
paBHOBecHe [TpenioxxuTe criocoObl yBEINYEHUsT KOHIIEHTPALIUH TPOAYKTOB PEAKIIMH.

3apanme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwcst pactBop mioTHOCTRIO 1,101 /™My, Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISIbHYIO KOHLIEHTPALMK U MacCOBYIO JOJIO

Tema 5. PacTBOpBI | PaCTBOPEHHOI'O BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U MOHHO-MOJIEKYJISIPHBIE
ypaBHEHUS PEaKIMi B3aUMOJICHCTBHS B PACTBOPAX MEKY:




Bi2(804)3 u NaOH; FeCI3 u H5S;

NH4OH " MnC|2; H2804 " Ba(OH)z.
3aganme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHeHust ruzaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaueHue
pH (>7, <7) uMer0T pacTBOPHI 3TUX COJICH?

Tema 6.
OKHCINTEIbHO-
BOCCTAHOBHUTEJLHEIE
CBOMCTBAa BelleCTB

3aganune. MeTo0M 3JEKTPOHHOTO OasiaHca moaoepuTe KodpPHUIUeHTH B
YPaBHEHUSX, YKOKUTE OKUCIUTENb U BOCCTAHOBUTENb, HAMTUIIINTE
AJIEKTPOHHBIC YPABHEHUS MPOLIECCOB OKUCICHHUS U BOCCTAHOBJICHUS
HsPO3; + KMnO,4 + H,SO4 = H3PO4 + MNSO,4 + K>SO, + H0

CuSO4 + H3PO;, + H,O = CuH + H3zPO4 + H,SO4

Tema 7.
DIeKTPOXUMHUYECKUE
CHCTEMBI

3aganue 1. /{5 ranpBaHMYECKOTO 3JIEMEHTa, 00pa30BaHHOTO
TUTACTUHAMU U3 METAJJIOB

Zn u Ag , NOrpy>XE€HHBIX B PACTBOPBI UX COJICH C KOHIEHTpPALMEH HOHOB
METaJUIOB

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHCHHUS 3JEKTPOIAHBIX MPOIECCOB M TOKOOOpa3yroIiei
peaKIuu;

3)  paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOLECCOB (aHO
WHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, TPOXOIAIICH Mpu
AIIEKTPOJIM3E pacIliaBa WM pacTBopa aekrponuta pacmias CaCly
Brruncnute Maccy MeTasuia BEICTUBIIETOCS HAa KaToAe, eClu
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHure BpeMern = 2,5
4.Brixon mertamia no Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUH, IPOTEKAIOIIECH TPH
AIIEKTPOXUMHUYECKON KOPpO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpefe;

0) B aTMoc(epe BIaKHOTO BO3/yXa.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

Sk~ wdE

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. TeroTa.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUS KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BELIECTBA.
TermoBoit >pdextT xumuueckoil peakuuu. DakToOpbl, BIHAIOINIME HA TEIUIOBOM

XUMHUYECKON peaKIuH.
7 Tepmoxumus. 3akoH ['ecca.
8.  CneacrtBus u3 3akoHa ['ecca.
9.  DHrpomus Kak GYHKIUS COCTOSHUSI CHCTEMBI.
10. Bropoii 3aKOH TePMOAMHAMUKH.
11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMHuUYeckass KHHETHKA»

™=

Xumudaeckass KHHETHKA. CKOpOCTL XHUMHYICCKOM PC€AaKIIMK U METOJBI €€ PCTYIUPOBAHUA.
Brusaue KOHICHTpAaIM HAa CKOPOCTH XUMHYECKOMN pCaknuun (SaKOH ﬂeﬁCTBYIOLHHX MaCC).

3.  Bumsaue Temmeparypsl Ha CKOPOCTh XUMHUEcKoM peakmuu. [IpaBmiio Bant — [N'odda.

apdekt
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.
Karanutruueckue cuctemsl.

BistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.
["'oMOreHHbIi ¥ TeTepOreHHbI KaTaaus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTaHTa XMMHUYECKOrO paBHOBECHS.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusHMe KOHIIEHTpALWK, JaBJICHUS U TEMIIEPATyPHhI.

®a30BbIE pABHOBECHS.

@dazoBble AMarpaMMsbl 1Ji1 OAHOKOMIIOHEHTHBIX CHUCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoprl. CriocoObl BbIpa)K€HHS KOHIICHTPAIIMM PAaCTBOPOB (MaccoBasi JOJs, MOJIApHas
KOHIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTA, MOJIbHAS JI0JIsA, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (TonomeTrpuueckuit) u Il (30ynnnockonuueckuii 1 KPHOCKOIMTUYECKHIA ).

OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

WNonnasi Teopust KUCIOT U OCHOBaHH Appennyca. OCHOBHbIC TOHSTHS U TIOJIOKEHUSI TCOPUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS HMOHHOW TEOpHUH AppeHuyca
(mpumepsr).

Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOIUTHI.

Jucconmarus ciabbix 21MeKTpoauToB. KoHCTaHTa quccouaum.

3akoH pa3basnenus OcTBanba.

Peakiinu moHHOTO OOMEHa MEX]y AJIEKTPOJIUTaMU (Ha MpUMepe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'maponus coneii. Tunel rugponnsa conen.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOLIecca THIPOIH3a.

@akTOpHI, BAUSAIOIINE HA IPOLIECC TUAPOIU3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsie cMecH. JlucniepcHbIe CUCTEMBI.
HucnepcHocts. Knnaccugukanum AUCIepCHBIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
Crioco0b! nostyueHus KOJUIOUJHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJIOUIOB.

Koarymsanust KOJTOMAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Hlynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (IIPUMEPHI).
OKHCTUTENbHO-BOCCTAHOBUTENBHBIN MOTEHIIUAT.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DnekTpoxummudeckue cuctembl. Kimaccuduxaius 3meKTpOXUMUYECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOLIUE HAa IPAaHULIE pa3iesa «MEeTaJlll — pacTBOP».
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DNEKTPOABUKYIIAs CUJla TajlbBAHUYECKOIO AJIEMEHTA.

W3mepeHre BIEKTPOIHBIX MMOTEHUMANOB. Psl  CTaHAAPTHBIX AJIEKTPOJHBIX IOTEHLHUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX MOJIO)KEHUEM B PSIly HANPSHKEHUM.

Ypasuenue Hepucra.

DEeKTPON3 pacjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHsbiit 3akon @apazest. Berxos mo Toky.

Koppo3zus meramioB. Knaccudukanms Koppo3nOHHBIX POILIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCITUTES.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(HEPHOM KOPPO3UH.

CKopocTb KOppO3UH.

3amuTa METauioB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CITOCOOBI 3aLIUTHI OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl POBEACHUs IPOMEKYTOYHOM aTTeCTANMHI
[IpomexyTouHas  aTTecTaluds UMEET LEJIbI0  ONPENEIUTh  CTENEeHb  JOCTHUKEHUS

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘IeHI/I5{ MO JUCHUIIIIMHE 3a OHpe,[[eJ'IeHHHﬁ nepunon 06y‘leHI/I}I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHS] M OLICHOYHBbIC CPeACTBA JJsl NPOBeICHHS

NMPOMEKYTOYHOM aTTeCTALMH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-3

TOTOBHOCTBIO HNPHUMCHATL CHCTCMY Q)YHHaMeHTaHBHBIX 3HAHUI (MaTeMaTI/I‘-IeCKI/IX, CCTCCTBCHHOHAYYHbIX, HWHXKXCHCPHBIX U Z-)KOHOMI/I‘-IGCKI/IX) JUIA
I/I,Z[CHTI/I(l)I/IKaI_II/H/I, (bOpMYJII/IpOBaHI/IH U PCHICHUA TCXHHUYCCKHUX U TEXHOJIOTIMYCCKHX HpO6J’ICM SKCILTyaTallui TPAHCIIOPTHO-TCXHOJOIMYCCKHUX MAlllWH H

KOMIIJICKCOB

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS U 3aKOHBIL,

- COBPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATIHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

18.
19.
20.
21.
22.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBI, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEPMOJIUHAMUKH.

DHepreTuka XMMHUYECKHUX IPOLIECCOB.

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

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

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

CKopocCTb peakui U METO/IbI €€ PEryJINpPOBAHMUS.

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

OHeprus akTUBallMU. AKTHBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

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

. Karanu3aTopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTaaus.

. Xummuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO pPAaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. CriocoOb! BBIPaKEHHSI KOHILIEHTPALUU PACTBOPOB.

. PacTBopbI anexTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIMTUYECKON JUCCOLUAIH. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, coniell. AMQOTepHbIE JIEKTPOIUTHI.

PactBopumocts. IlpousBenenne pacTBOpUMOCTH. YCIIOBHE 00Opa3oBaHUS U PACTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. lonHOe pounssenenue Boabl. pH.

I'maponus coneit. CTeneHs M KOHCTaHTa TUAPOIIN3A.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsable 1 110(GOOHBIE KOJUIOUIBI.

CtpoeHnne KOJUTOUTHBIX YacTHII.

Koarynsiuyst KoJuiouJHbIX pacTBOPOB.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
KOMITETCHIINH 00yueHms
23. OKHCIIUTETLHO-BOCCTAHOBUTEIIBHBIC CBOWCTBA BemiecTB. Kiaccuukaius OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
24. DneKTpOXUMHYECKUE CUCTEMBI. 3akoHbI Dapases. DIeKTPOIHBIA MOTEHITHA.
25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.
26. DIEKTPOXUMHYECKUE CUCTEMBI: SJIEKTPOJIM3 paciuiaBoB. [IpuMeHeHue 31eKTpoimsa.
27. DnekTpoyin3. AHOMHBIM U KaTOHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBOpoB. [Ipumenenue
ANEKTPOJIN3A.
28. Kopposus. Bunsr koppo3uu. CriocoOb! 3alU Tl METAJUIOB OT KOPPO3HUH.
YMeThb - pemaThb  pacyeTHbIC  3aJa4M Ilpumepnvie npakmuueckue 3a0anus 011 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 53JIEKTPOHHBIE YpPAaBHEHMs 3JIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
MIPOTrPaMMBl; TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
- MPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [CO**]=0,1 Moub/1.
MIPOTEKaAHUS CaMOTIPOU3BOJIBHBIX 2. Hanncath MOHHBIE U MOJIEKYJISIpHBIE YpaBHEeHUsI peakuuii ruapomnusa comueit: KsPOy; NaySOs,
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxurcsa 478,8 T Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. Paccunraiite: o(Ca(OH)); Cym; Cox; Cy N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

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

6. Hanucath 5J€KTpOHHBIE YpPAaBHEHMS SJIEKTPOAHBIX ITPOIIECCOB, YPaBHEHHUE CYMMAapHOM
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHMsI peakLUii, HaK1CcaB 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 DJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3ytonei peakuuu, BeMUCIUTh DJIC raJbBaHUYECKOro 3JIEMEHTA, €CJIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/1, [CU*]=1,0 MoB/1.

10. Cynbdat amomunus Maccoit 36,4 r pactBopuian B 100 r Boasl. [II0THOCTH MOIY4EHHOTO
pactBopa 1,32 r/mi. Paccumuraiite: w(Al2(SO4)3); Cum; Cox; Cmy N(AI(SO4)3) 1 N (H0); T.
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11. Hamumcarh 537€KTpOHHBIC YpPaBHEHHsI JJICKTPOJIHBIX IPOIECCOB, yYPaBHEHHE CyMMapHOMN
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO IJIEMEHTa, €CIM KOHIEHTPAIUU
HMOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol mouw/11, [AgT]=1,0 Mos/11.

12. 3aKOHYUTH YpaBHEHHUS pEaKLMi, HAIIUCAB UX B MOJIEKYJISIPHOM U HOHHOM BH/IE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Onpenenute TEpMOAUHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuun CaOg) + 2 Cy =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHIAPTHBIX yclaoBHAX. Paccunraiite TemnepaTypy Hadana
peakiuu, ecnu  S(Ca0)=38 J[Ix/mons'K; S(C)=6 [Ix/mons'K; S(CaCy)= 70 JIx/MonbK;
S(CO)=197 Ox/monw-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

KMnQO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXKHOCTD mpoTekanus peakiuu 2 Cly ) + 2 H0(
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsX. Paccumraiite Temmneparypy
navana peakiu, ecia S(Cl)=223 JIx/monws-K; S(H20)=189 Tx/mons-K; S(HCI)= 187 Ix/Monb-K;
S(02)=205 JTx/momnb K.

16. Hanrcath ypaBHEHUs peakiuii THApon3a B Mojekyasipaom u nonnom uje: CrCls, NaNOs,
K>COs.

17. CocTaBbTe ypaBHEHUS OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

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

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

19. B 640 mn Boasl pactBopuin 160 1 xnopuna sxenesa (I1I). [11oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTh NMpOTeKaHUs peakiuuu CS; o +3 Oyp=
=CO;y ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX ycioBusix. Paccumraiite Temmeparypy
navana peaxiun, ecin S(CS,)=151 JIx/monbK; S(02)=205 dx/mons-K; S(CO,)= 213 Ix/Mons-K;
S(S0O,)=248 Txx/monw-K.

21. Peaknusa uger mo ypaBHeHHIo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/M, cepsl 1,5 Momw/n. Onpenennte BO CKOIBKO pa3 H3MEHUTCS CKOPOCTh PEAKIUU K
MOMEHTY, Koraa npopearupyet 0,7 Moab/1 Bogopoa?

22. Onpepenute TEPMOJIUHAMHYECKYIO BO3MOXKHOCTh MPOTEKaHUs peakuuu 2 ZnS i + 3 Oy =
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=2 2Zn0 ) + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX yCloBHsAX. PaccunTaiite Temmeparypy
Havana peakuuu, eciu S(ZnS)=58 Ix/monb-K; S(02)=205 JIx/monb-K; S(ZnO)= 44 Jx/monsK;
S(S0,)=248 JTxx/mons-K.

23. HaganpHble KOHLEHTPALlMU UCXOHBIX BemlecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obin
paBusbl 1,8 Mosb/i1 SO; 1 2,4 moib/n1 Oy. Bo CKOIBKO pa3 M3MEHUTCSI CKOPOCTh PEaKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/m SO,?

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

Bnaners

- HaBBIKAMH MPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

1. JJna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIlpaBJICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAaKLIUW IPH CTAHIAPTHBIX YCIOBHAX M Tpu  Temmeparype T
=927°C, eciu TemoBoi 3¢ deKT peakuu 10 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXKHUTE: a)
BBIJICJIICTCSl WIIM TIOTJIONIAETCS SHEPIHs B XOAE peakuuu; 0) MPUUMHY HAWIACHHOTO H3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hayalla peakiuu.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIxk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKUui: a) NPH MOHWKEHUH TEeMIIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JIaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkOIbKO MWUTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPHBIE YPAaBHEHHUS THUIPOJIM3a COOTBETCTBYIOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3onb runpokcuaa Maraus nonydeH nyreM cMmemmuBanusg 0,02 1 0,01H. pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTHI] MOJYYEHHOTO 30JI1 W HAIUIIATE
(dbopMyiTy ero MULEIUIHI.

6. PaccumTaiiTe 3lEKTPOABMKYIIYIO CHJIY M OINpPEIEIUTE HANpPaBJICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs PEaKIUU TPU CTAHAAPTHBIX YCIOBHUSAX, HCIONB3ysd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX nToTeHnanos HJ) + H3PO, — Jo + HzPO3; + H,0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHBIE YpPAaBHEHMS pEaKIHid,
MPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIQXKHOM Bo3ayxe. Ompenenute yObUIb MacChl aHOJA MIPU KOPPO3UH B KUCIOH cpeze 3a 20 MUH,
€CJIi CKOpOCTh Kopposun coctaBuia 0,01 r/4.
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8. CocTaBbTE JIEKTPOHHO-UOHHBIC YPABHEHUS JICKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEaKLIUH, IPOUCXOAAIICH pH dekTposnse pactBopa CoSOq,
Beruuciure pakTrdeckoe KOJMUECTBO METAJIA, MOJIYYEHHOTO Ha KaTOoJIe TIPH JICKTPOIIH3E
Co(NO3)2, eciu 3JIeKTpOIIU3 MPOBOAKIM B TeueHHH 1 4. Bbhixoa MeTasmia mo Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsaok nMpoBeAeHUsI MPOMEKYTOYHON ATTECTANUM, MIOKA3aTe/IM U KPUTEPUH OLleHUBAHUSA:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIaJICHUN, TPOBOAUTCA B (hopMe 3aueTa.

3ayer Mo JaHHOW JUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKAblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHO» - OOydYalIIUWCA JAEMOHCTPUPYET TOPOrOBBIA YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
ONIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NIEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHUS] HHPOPMAIIMH, HE MOXET I0Ka3aTh HHTEJIEKTYyalIbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a4a4.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Komnspa, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsina, JI. I'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (nmata oOpamenusi: 14.10.2019). - MakpooObekT. - TEeKCT : 3JIEKTPOHHBIN. -
Ceenenus goctymnHsl Takke Ha CD-ROM.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Mensnuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHuTOropckui roc. Texuuueckuii yu-T uM. I'. M. Hocosa. - Marnurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym. odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara ob6pamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHsie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. M. Hocoa. - Marauroropck :
MITY wum. I'. H. Hocoma, 2019. - 1 CD-ROM. - 3arm c¢ Turymn o9kpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TeKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkucIuTENhHO-BOCCTAHOBUTEIbHBIE peaknuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocodue / JI. I'. Konsana, 3. P. Mymiuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ni., TalJI. URL
https /Imagtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIN. -
Nmeercs nedarHplil aHAIOr.

4. Mumypuna, O. A. Xumundeckas kuHeTHKa. COCTOSTHME XMMHUYECKOTO PABHOBECHS :
npaktukyM / O. A. Mumypusa, 3. P. Mymnuna, O. B. EpmoBa ; MarHuToropckuii roc. TeXHU4eCKUH
yH-T uM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJICKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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5. V3Bectust BhICHIMX YYeOHBIX 3aBeACHHH. XHMMHS M XHMHYECKas TEXHOJIOTHsS: HAy4HO-
TexHnyeckuii xypHai — ISSN 0579-2991.

B) MeTonnueckne yKa3anus:

1. Mumypuna, O.A. DHepreruka XUMHUYECKHUX IPOIIECCOB: METOJMWYECKUE YyKa3zaHUs K
nabopaTopHBIM paboTaM MO JUCHUIUIMHE «XHUMHS» I OOYYaloIMXCs BCEX HaIpaBICHUN
MMOATOTOBKH M CTCIIMAIbHOCTEH THeBHOU (popMmbl oOyuenus / O.A. Muirypruna,; MarHUTOropcKuid roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. —
Tekcr : HenmocpeICTBEHHBIM.

2. Komsama, JLI. Xumuyeckas TepMOAMHAMHUKA: METOJWYECKHE  YKa3aHUS IS
CaMOCTOSITENILHOW paboOThl MO TUCHMIUIMHE «XUMHs» JUIs OOy4yarolIMXCsl BCEX HampaBICHUIH
MOATOTOBKM W crnenuaiabHocTelt Bcex ¢opm odydenuss / JLI. Komsama; Marautoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —
Tekcr : HermocpeICTBEHHBIM.

3. Konsma, JI.I. CkOpoCTh XUMHUYECKUX pEaKIUi U XUMHUYECKOE paBHOBECHE: MeToanuecKkue
yKa3aHUs K JJabopaTOpHBIM paboTaM Mo JUCHUILTUHE «XUMHUsD AJsi 00y4aroIuXcsl BCEX HaIllpaBICHUN
MOJTOTOBKH U crnienuaiibHocTel Beex Gopm oOydenus / JI.I'. Konsna, E.B. Tapaciok; Marautoropckuii
roc. Texunueckui yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. -8 c. —
Tekcr : HenmocpeICTBEHHBIN.

4. PonmuonoBa, H.M. Xumuueckas KuHeTHKa. XHUMHUYECKOE pPAaBHOBECHE: METOAMYECKUE
YKa3aHUs JUIsI CaMOCTOSITENbHOH paboThl MO AUCHUIUIMHE «XHUMHUS» JUIS OOYdYalOMIMXCS BCEX
HampaBJICHUH MOATOTOBKH M crHenuaibHocTe Bcex ¢opm obOyuenus / H.M. Pommonoma, A.IL
[TonomapeB; Maraurtoropckuii roc. Texundeckult yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HenmocpeACTBEHHBI.

5. Uynposa, JI.B. PactBopbl: Merommyeckas paszpaboTka K JabOpaTOpHBIM paboTam Mo
TUCHUIUTNHE «XUMHS» Al 00y4arolMXcs BCeX HAMpaBICHH MOATOTOBKU M CHEIMAIBbHOCTEH BCEX
dopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHudeckuid yH-T um. . U.
Hocosa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2020. — 41 c¢. — TeKcT : HenocpeACTBEHHBIH.

6. Uympora, JI.B. PacTtBopel: Merommueckas pa3pabOoTKa K CaMOCTOSTEIhHOW paboTe 1o
TUCLHUIUIMHE «XHUMUs» A 00ydaromMXCsl O BCEM HAIPaBIEHUSIM MOATOTOBKU M CIELUAIBHOCTSIM
Bcex Qopm obyuyenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Mumypruna; Marautoropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY nm. I'. 1. HocoBa, 2017. — 26 c. —
TekcT : HemocpeACTBEHHBIMN.

7. Konsna, JI.I'. KonnonaHele pacTBOpBI: METOJMYECKUE yKa3aHUs K Ja00opaTOpHOIl paboTe mo
TUCHUILTMHE «XUMHS» A 00y4arolMXcs MO0 BCEM HAIpaBJIEHUSM MOATOTOBKU M CHEIHATIBbHOCTIM
Bcex Gopm obyuenus / JL.I'. Komsina, JILA. bonbsH; MarHUTOrOpckuil roc. TEXHUYECKUH yH-T UM. [ .
N. HocoBa. — Maruutoropck : MI'TY um. I'. W1. HocoBa, 2017. — 9 c. — Tekcr : HenocpecTBEHHBIH.

8. Konsana, JI.I'. OxucIuTEIbHO-BOCCTAHOBUTENbHBIE PEAKLIMU: METOAMYECKHE YKa3aHUs K
nmabopaTopHON paboTe MO JUCHUIIIMHE «XUMHS» JUIsl 00yUJarOIUXCs BCEX HAINPaBICHUH MOATOTOBKHU
u cneuuanbHoctedt Bcex (opm oOyuenus / JL.I. Komsnma, E.B. Tapactok; Marautoropckuii roc.
texHnyeckud yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
TekcT : HenocpeACTBEHHBIN.

9. Komsama, JI.I. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUM ¥ DJICKTPOXUMHUYECKHE
IPOIECChl: METOAMYECcKass pa3padoTKa K CaMOCTOSATENbHOW pabore it OOydyaromMXcsl MO BCEM
HaIpaBJIEHUSAM TOJTOTOBKH M CIEHAIBHOCTIM Bcex Gopm obyuenus / JI.I'. Konsga, E.B. Tapaciok,
3.P. Mymnnna; Marauroropekuii roc. texunyeckuit yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY
nM. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIN.

10. Mumypuna, O.A. DJIeKTpOXMMHUYECKHE MPOLECChl: METOAWYECKHE YKa3aHusi K
nabopaTopHOi pPabOTe MO JUCHUIUIMHE «XHUMHs» I OOY4alolMXCs IO BCEM HAMpaBIICHUSIM
MOJrOTOBKM M CHEIHAIBHOCTSAM BceX ¢opm obOyuenus / O.A. Mumypuna, H.M. Ponuonona;
MarnuTtoropckuii roc. TexHudeckuii yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. N.
Hocoga, 2017. — 13 c. — TekcT : HenmocpeACTBEHHBIN.

r) [Iporpammuoe obecnneuenne u UHTEpHET-pecypcebl:



IIporpammHoe obecnieyeHune

Haumenosanue 110 No norosopa Cpox neficTens

JIMIICH3UN

MS Windows 7 Professional(uns| ;1597 16 1 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7 Professional 7 757 17 o1 27.06.2017 27.07.2018

(st KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 6eccpodHo

7Zip cB000JIHO pacnpocTpansemoe 10 0OCCCPOUHO

FAR Manager cB0OOAHO pacnpoctpansemoe 110 OeCCpPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX M1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwne kypca

CcrlUika

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MIBUC»»

https://dlib.eastview.com/

HanuonaneHas  uH(OpMaIMOHHO-aHATUTUYECKAs]
cucteMa — PoccuickMii HMHIEKC HAay4HOIO
nutuposanns (PUHII)

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

ITouckoBas cucrema Axamemuss Google (Google
Scholar)

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

Wudopmanmonnas cucrema - EgmHoe OKkHO
J0cTyna K MH(QOpMaIMOHHBIM pecypcaM

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

denepalibHOE  TOCYJApPCTBEHHOE  OIOKETHOE
YUPEKICHUE «DenepanbHbIi UHCTUTYT
MIPOMBIIIEHHON COOCTBEHHOCTH)Y

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

Poccuiickas ~ TocymapcTBeHHass ~— OuOimoTexa.
Karanoru

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

OnexkTpoHHble pecypcbl Oubanorexku MITY um.
I'.11. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9. MarepuaibHO-TEXHUYECKOe O0ecneyeHne I CHUUIIIHHbI

MaTepI/IaJ'IBHO'TeXHI/I‘-ICCKOe obecrneucHue JAUCIMITIIIMHBI BKIIFOYACT!:

Tun n Ha3BaHUE ayJUTOPHUH

OcHalieHue ayuTopun

YuyeOHbIe ayIUTOPUH IS MynbsTUMEIUNWHBIE CPEACTBA XpaHEHUs, Iepeladyd |
NPOBEJACHHUS 3aHATUN NpeAcTaBlIeHUs UHPOpMaAUU

JEKIUOHHOI'0 TUIIA

YyeOHble ayAUTOPUH 15 O6opynoBaHue AJis BBITOJHEHHS J1a00paTOPHBIX padoT,
npoBeaeHHs 1a0opaToOpPHBIX XUMUYECKas M10CY1a, PEaKTUBBI,

3aHATUM, TPYNIOBBIX U Harnsigaeie MmaTepuansl: TaOIUIbI, CXEMBI, I1JIAKATHI.

WHIUBUAYATbHBIX KOHCYJIbTALIUM,
TEKYIIEro KOHTPOJS U
MPOMENKYTOYHON aTTECTALUU

[Tomemenus nius [lepconanpupie kommbroTepel ¢ makerom MS  Office,

CaMOCTOSTEIbHONI pa60TBI BBIXOJOM B

I/IHTCpHeT n C HOOCTYIIOM B J3JICKTPOHHYIO

obyuaromuxcs UH(POPMALMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

[TomereHus st XpaHEHUS U Crennaxu, celibl s XpaHeHUs] y4eOHOTo 000py10BaHUS




Tun u Ha3BaHUE ayJUTOPUU OcHalueHue ayuTopun

npopHIAKTHIECKOT0 00caykuBanuss | WHCTpYMEHTHI AJIsl peMOHTa J1ab0opaTOPHOTO
yueOHOro 000PYAOBAHUS 000pya0OBaHUS.




