MUHUCTEPCTBO OBPA3OBAHMS U HAYKH POCCUIMCKOM ®EJIEPAIIUA
®enepasibHOE rOCy1apCTBEHHOE O10/KeTHOE 00pa3oBaTeIbHOE YUPEKICHHUE
BBICIIIETO 0Opa30BaHUs
«MarHuTOoropckuii rocyiapcTBeHHbIM TexHuueckuid ynusepcutet um. I'.1. Hocosa»

PABOYAS ITPOI'PAMMA JTUCHHUIIJIMHBI

XUMMUs

HanpagieHue moaroToBKu
22.03.02 Meramtyprus

HanpasnennocTs (mpo¢uis) nporpaMMbl
Mertannyprust 4epHbIX METALIIOB

Y poBeHb BhICIIero 00pa3oBaHus — MPUKJIAIHOM OakaiaBpHat

®opma 0byyeHus
Oynas

MHCTUTYT ecTeCTBO3HAHUS U CTaHAapTH3AIUH
Kadenpa xumun

Kypc 1

Cemectp 1

MaruauTtoropck
2017 r.



PaGouas mporpamma cocrasiieHa Ha ocHoBe ®I'OC BO mo cnenuansrocty 22.03.02 Meramutyprus,
yTBepx)aeHHoro npukazoM MOuH P® ot 14.02.2015 r. Ne 1427.

PaGowas mporpamma paccmMoTpeHa W omoOpeHa Ha  3acelaHMM  Kadeapbl  XHMHH

« 18 » cenrsbps 2017 r., mporokon Ne 1.
3aB. Kaq)enpoﬁff@’é/éip//\/ H.JI. MensHuk

PaGoyas mnporpamma og00peHa METOQMYECKOW KOMHCCHEH MHCTHUTYTa €CTECTBO3HAHUS H
cTanaapTu3ayu « 25 » centsdps 2017 r., mporokon Ne 1.

ot
Ilpeacenatens  ~ _/ / N.YO. Me3un

e
CornacoBaHno:
3aB. kadeapoil TEXHOJOTHH METAJLTYPriH /
U JINTEHHBIX MPOIECCOB / K.H. BooBun

/
Paboyas nporpamma coctaBieHa: JIOLIEHT KadeIpbl XUMHH, K.T.H., JOLEHT

O.A. Mumypuna

Penensenr: JIOLeHT Kadeapbl NMpUKIAAHON U
TEOpeTHYECKON (U3UKH,
K.X.H., IOUEHT

- 52/ — | B.A. Jlo3opoB




JIncer perncrpanun H3MeHeHHH M 10NOTHEHHI

Jlata, No
Ne Pasnes PITT Kpartkoe conepxanue IIPOTOKOJIA [Toanuce
n/n H3MEHEHHUS/ IOTIOTHEHHS 3ace/laHus 3aB.Kkadenpoii
Kageapbl
1 8 AxTtyanu3anus yuebno- | 22.10.2018 r.
METOIUYECKOTO U | 1npotokos Ne 2
HH(POPMAIIHOHHOTO 0OecredYeH s c% é/«éég
JUCIMIUTHHE] |
2 |8 AxTtyanu3zanus y4ebHo- 15.102019 1.
METOMYECKOTO U | mnporokos Ne 2
uH(OpPMAITHOHHOrO obecreueHus % vé/fég 4
JUCHUTLIAHBI
3 |8 Axrtyanu3anus yaebHo- | 01.09.2020 r.
METOAHYECKOTO U | mnpoTtokos Ne 1 a@ L/ 4

HHOOPMALMOHHOT0 obecreyeHus
JACIUTLTHHBI




1. lesiu 0OCBOEHUSA THCHUTNIUHBI

[enstMu OCBOCHHSI NUCIUIUIMHBI «XUMUS» SBIsieTCS (opMupoBaHUE (PyHIAMEHTATBHBIX
3HAHUH B O0JaCTH COBPEMEHHOW XHWMHH, BKIIOYAIOIIMX OCHOBHBIC TIOHSTHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIME CBOMCTBA XHWMHYECKUX COCAUHEHMI; pPA3BUTHE HABBIKOB
CaMOCTOSTENIbHOW Pa0OThI, HEOOXOAMMBIX JIi NMPUMEHEHUS XUMHYECKHUX 3HAHUH NP H3YYCHUH
CIIELIMAIbHBIX JUCIUIUIMH U JaJbHEUIIEH TPAKTHUYECKON NEATEIIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType o00pa3oBaTeibHOIl NPOrpaMMbl MOJATOTOBKH
O0akajaBpa

Hucnunmuaa b1.B.14 «Xumus» BXOIWUT B BapUaTHUBHYIO YacTh Ojoka 1 oOpa3oBaTellbHOU
IPOTpamMMBlI.

Jlist u3ydeHus: JUCHMILTUHBI HEOOXOAUMBI 3HAHUS, YMEHUS U BIaJeHUs, CHOPMUPOBAHHBIE B
pe3yibTare TOoNydeHUs: cpenHero (moiaHoro) oOmiero oOpa3oBaHMs MO AWCIHHUILTUHAM «XUMUS,
«Dusukay, «MaremaTuka.

3HaHUS U YMCHHS O0Yy4arolIMXcs, MOJyYEeHHBIC MPU M3yYECHUU JAHHOU IUCIUIUIMHBI OyayT
HEOOXOMUMBl MM TMpU JalbHEeWIIeM M3y4YeHUH TaKuX JUCHUIUIMH, Kak «be3omacHocTh
KUZHEACITSIIBHOCTI.

3 Komnerenuuu odyuaromerocs, Gopmupyembie B pe3y/ibTaTe 0CBOCHHMS AUCHUILIUHBI U
IUIAHMpYeMbIe Pe3yabTaThl 00y4eHHUs

B pesynbrare ocBO€HUS NUCHUIUIMHBI «XUMHUsD» 00ydaroluics JOHKEH 00a1aTh ciaeayouei
KOMIIETEHIINEH:

CTpyKTYpHBIH 2JIEMEHT [Tnanupyembie pe3yabTaTbl 00ydeHUs
KOMIIETCHLIMU
OIIK-4
TOTOBHOCTBIO COYETATh TCOPUIO U NPAKTUKY IS PELICHUs MHKCHEPHBIX 3a/1a4
3Hathb - OCHOBHBIE XMMHYECKHUE TIOHATHS, MIOJI0KEHHS U 3aKOHBI;

- COBPEMCHHBIC HATIPABJICHUS Pa3BUTHS HAYYHBIX TCOPHIA;

- METOJBI TCOPETUYECKOTO M SKCIIEPHMEHTAIBLHOTO HCCACIOBAHUS B
001aCTH XUMHH

YMeTh - pelaTh pacueTHbBIC 33/1a41 MPUMEHUTEILHO K MaTepUaIy MporpaMMbI;

- MPOTHO3UPOBaTh BO3MOXXHOCTH MPOTCKAHHS CaMOIPOU3BOJIbHBIX
MIPOIIECCOB B PA3IMYHBIX XUMUYCCKHX CHCTEMAX;

- COYETATh TCOPHIO U TIPAKTUKY JJIsl PEIICHUs] MH)KEHEPHBIX 3a/1a4
Bnaners - HaBbIKAMH TPUMEHEHHS OCHOBHBIX XHMHYECKHX 3aKOHOB B
poeCCUOHATILHOM JIeATEILHOCTH;

- MPAKTHYECKUMH HaBBIKAMH TEOPETHUYECKOTO M IKCIEPUMEHTAIBHOTO
HCCIIEIOBAHUS B 00JaCTH XUMHH

IK-1
CITOCOOHOCTBIO K AHAJIM3Y U CUHTC3Y
3HaTh - OCHOBBEI JIOTUKH, HOPMBI KPUTHUYCCKOI'0 Imoaxoaa, q)OpMI)I aHajim3a,

- METO/IbI a0CTPAKTHOTO MBINIJICHHSI IPU YCTAHOBIIEHUU UCTUHBI,

- MCETOAbI HAYYHOI'O HMCCJICIOBAHUIA HyTeM MBICJICHHOTO paCYJICHCHHA
oObeKkTa (aHanwu3) U MyTEM HM3yYEHUsS TPEIMETa B €ro IEeIOCTHOCTH,
€MHCTBE €ro YacTeil (CUHTE3)

YMmeTh - aJIeKBaTHO BOCHPUHHMMATh HWH(POPMAIUIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U ACHO CTPOUTH YCTHYIO U IIUCEMEHHYIO PEYB;

- C HCIOJIb30BAaHHEM METOJIOB aOCTPAKTHOTO MBIIICHHUS, aHAlW3a U
CHUHTE3a AHAJIN3UPOBATH AJIbTCPHATUBHLBIC BAapHUaHTHI pemiCHuA
MCCIIeIOBATENLCKUX 3a]1a4

Brnagets - HaBBIKAMH TTOCTAHOBKH II€TTH, CIOCOOHOCTBIO B YCTHOM U MUCHhMEHHOM
peu JOru4ecku 0(OPMUTH PE3YIbTATHI MBIIICHUS;




- LEJOCTHOM CHUCTEeMOH HAaBBIKOB HCIOJIB30BaHUSA AOCTPAKTHOTO
MBILUIEHUS TPU PELIEHUU MpoOsIeM, BOZHUKAIOIUX MPH BBIIOIHEHUU
UCCIIEIOBATENIbCKUX paboOT, HaBbIKAMHM OTCTAaWBaHUS CBOEH TOYKHU
3peHus




4. CTpyKTypa U coiepKaHue IUCUUILITHHBI
OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eauHUIIBI 144 aka. yaca:
— KOHTaKTHas paboTa — 72 akaj. yaca:
— aynuTopHas — 68 akaj. 4acos;
— BHeayauTopHas — 4 akaJ. Jaca;
- camocTosATeNbHas padora — 36,3 akaj. yaca;
- TOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca
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1. Xumudeckas TepMOIMHAMHKA 1 6 6/41 6 - odopmieHne  oTdera 1o |3anUTa nabopartopnoii| OIIK-4
naboparopHoii padoTe; paboTHI. Howmarnee|-3yB
- pelleHue AOMAIHEro 3aJaHus|3aJaHue Ne 1.|1IK-1
Ne 1; TectupoBanue. -3yB
- caMOCTOSTEIbHOE H3y4YeHUE
y4eOHOM ¥ HayYHOU JIUTEPATypHI.
2. XuMunyeckasi KHHETHKA 1 4 4 6 - odopmieHue ordyera mo|3amura naboparopuoii |OITK-4
nabopaTopHoi paborte; paboTHI. JHowmarnee |-3yB
- pelleHue JOMAIHEro 3aJaHus|3aJaHue Ne 2.|1IK-1
Ne 2; TectupoBanue. -3yB
-CaMOCTOSITEIbHOE U3y4yeHHE
y4eOHOM U HayYHOU JIUTEpaTypHl.
3. PacTBOpHBI 1 8 8/411 6 - odopmiieHHe  oTdera IO |3amUTa naboparopuoii| OIIK-4
nabopaTopHoii paboTe; paboThI. Jomaninee |-3yB
- pElIeHHE JOMAIHEro 3aJaHHusl|3aIaHue Ne 3.[I1IK-1
Ne 3; TectupoBanue. -3YyB
-CaMOCTOSITeTIHHOE U3yUYCHHE
yueOHO u HaY4YHOH
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JUTEPATYPHIL.
4. JlucriepcHbIe CUCTEMBI 1 4 4 6 - odopmiieHne  ordera 10 |3anUTa naboparopuoii |OITK-4
nabopaTopHoi pabore; pabotel. TecTupoBanue. -3yB
-CaMOCTOSATEIBHOE M3ydeHHUE [K-1
y4eOHO U HayYHOUH -3yB
JUTEPATYPHI.
5. OKHCIUTELHO-BOCCTAHOBUTENbHBIC| 1 4 421 6 - odopmiieHne  ordera 10 |3anUTa naboparopuoii| OIIK-4
IIPOIIECCHI nabopaTopHoOil paboTe; paboTHI. JlomariHee |-3yB
- pelIeHHe JOMAIIHETO 3aJaHus|3a1aHue Ne 4.|1IK-1
Ne 4; TectupoBanue. -3yB
-CaMOCTOSITETIhHOE U3yUYCHHE
yueOHOi U Hay4YHOH
JUTEPATYPHI.
6. DIEKTPOXUMHUYECKHE CUCTEMBI 1 8 8/41 6,3 - odopmieHue ordyera mo|3amura naboparopuoii |OITK-4
nabopaTopHoOi padbore; paboTHI. JHowmarnee |-3yB
- pelleHue JOMAIHEro 3aJaHus|3aJaHue Ne 5.|TIK-1
Ne 5; TectupoBanue. -3yB
-CaMOCTOSITEIbHOE U3y4YeHHE
yaeOHoOM u Hay4yHOU
JUTEPATYPHL
Hroro mo qucummivue: 1 34 | 34/141 36,3 JK3aMeH




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIEC TEXHOJIOTHH

B npoumecce mpenonaBaHus AMCHUIUIMHBL — «XUMHUS» MNPUMEHSETCS  TPaJAULIMOHHAS
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS! 00pa30BaTeIbHbIe TEXHOIOTHH.

Jlexiuu TpoXoAAT Kak B HH(pOpMANMOHHOW (opme, re MMeeT MECTO IOCIeI0BATeILHOE
U3JIOKEHHWE MaTepuaia B  JUCHUIUIMHAPHOM  JIOTHKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO
BepOATBHBIMH CPEJICTBAMHU, TaK U B (hOpMe JEKIMA-Oece bl YIIH AHAIOora ¢ ayJUTOPHEH, JeKIul ¢
MPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYJIbTAllMil, TJAE TEOPETUUYECKHI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM JI CaMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKIUS TPOXOIUT IO THITY BOIPOCHI-OTBEThI-TUCKYCCHSIL.

[TomuMO 53TOro B JEKUUHU MOTYT HCIOJIb30BATHCS O3JIEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
[TpoGeMHas IeKIMsl HAYMHACTCS C BOIIPOCOB, C TOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B XOJI€ U3JI0KEHUS
MaTepuaia HeoOXOAUMO peluTh. Takas JeKuus MpeacTaBiIseT coOOl 3aHsATHE, IMperoJararoliiee
WHULIMMPOBAHHOE TIpEnojaBaTeIeM MPUBJICYCHUE ayJAUTOPUU K PEUICHUI0 KPYMHOW Hay4dHOU
npoOJieMbl, pPAacKpbIBa€T BO3MOXHbIE IIYTH €€ peIleHUs, I[MO0Ka3blBaeT TEOPETHUECKYI0 U
MPAKTUYECKYI0 3HAYUMOCTh JOCTHKeHHM. Ha mpoOnemMHO# JIeKIuKu HOBOE 3HAHHUE BBOJMTCS Kak
Heu3BecTHoe A oOyyatonuxcs. [lonydennas undopmanus ycBauBaeTcst Kak TIMYHOCTHOE OTKPBITHE
elle He U3BECTHOTO JUIst ceOs 3HAHUSI.

Oco0oe MecTo B Tpolecce MNPENnoJaBaHUi TUCHUILUIMHBI «XUMHUS» 3aHUMAIOT JIEKIUU C
WCIIO0JIb30BAaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO AKCIIEPUMEHTa, KOTOPBIA MO3BOJSIET Haubosee
MOJIHO pEeaU30BaTh METOJ MPOOJIEeMHOro OOy4YeHHs dYepe3 IOCTaHOBKY MpPOOIeM C IMOMOUIBIO
JNEMOHCTpALIMK SIBJICHUHM, pEaKIuil Wi MporeccoB. Bo3MOXHO oOBeaUHEHHWE B JIEKIIMOHHOM
M3JI0’KEHUU MTPUEMOB MBICIIEHHOTO M peaibHOr0 SKCIIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (DOPMUPOBATH
3HaHUs 0oJiee BHICOKOI cTeneHn 0000IeHHOCTH.

Hns  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH  00pa30BaTENIbHOM  TEXHOJIOTHH
MPOBOJATCS JICKIIMU-BU3YAJIU3alMK, B XOJE KOTOPBIX H3JIOKEHUE TEOPETUUYECKOr0 Marepuana
COIIPOBOXKAAETCS MPE3CHTAIINECH.

JIeKIMOHHBIN MaTepHual 3aKpeIvIsieTcss B X0€ JIa0OpaTOpHBIX paboT, B X0JI€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C pEAJbHBIMH XUMHYECKMMM BemiecTBaMu. Ha maGopaTopHbIXx paboTax
BBITIOJIHSIFOTCS TPYNIIOBBIE WM WHIWBUIyaJIbHBIC 3aJaHus 10 NpouaeHHOM Teme. I[IpoBenenue
1abopaToOpHBIX pabOT HEOOXOAUMO MPENBAPATh WHCTPYKTAXKEM MO MpaBuiiaM 0e30MacHOil padoThl B
xuMudeckon nabopatopur. OCHOBHBIM YCIOBHEM JIONyCKa CTYACHTOB K JabopaTopHOil pabote
ABIAETCS WX oOs3aTenbHas MOJATOTOBKA K HEH C COCTaBICHHEM TEOpeTHYeCKOro BBenaeHus. [lpu
MPOBEACHUU JTA0OOPATOPHBIX 3aHITHH HCIOIB3YETCS METOJ] KOHTEKCTHOTO OO0y4YeHHUs, KOTOPBIi
MO3BOJIIET YCBOUTh MaTepHall NyTE€M BBISBICHUS CBS3€Md MEX]Iy KOHKPETHbIM 3HAHMEM U €ro
npumeHenueM. Kpome Toro, 1menecooOpa3HO HCIHOJB30BaTh TEXHOJIOTHIO  KOJUIEKTHBHOTO
B3anMoO0OyueHus (mapHyro paboTy) Tpex BHUIOB: CTaTHuUecKas Tapa, IUHAMHYEcKas Tmapa,
BapuallMOHHAs Tapa; COBMEIIAsl €€ ¢ TEXHOJOTHEeH MOIYJIbHOT0 00ydeHUsl. BBIOTHUB IKCIIEPUMEHT,
oOyuatomuecs: GopMyIUpyIOT 0000IIEHHBIE BBIBOABI IO CEPHH OMBITOB, UCIOIb3Ys MPUEMbI AaHAIOTUU
Y CPaBHEHUA.

CamocTtosTenbpHas paboTa o0yJaroluxcs SBISEeTCS OJHUM U3 Hanbosee 3((EKTUBHBIX CPENICTB
pa3BuTHsl MOTpeOHOCTH K OyaymeMy camooOpa3oBaHuio. CamocTosiTelbHas paboTa 00ydaromuxcs
BKIIIOUaeT B ceOs caMble pazHooOpa3Hbie (HOpMBI y4eOHOU NeATeTbHOCTH: BBHIMOJHEHUE TOMAIIHUX
3a/IaHni, 3aBeplieHre OQOpMIICHUS JIa0OPaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYMY, H3YYCHHE
OCHOBHOTO U JIOTIOJHUTENHHOTO MaTepuania Mo y4eOHMKaM M TOCOOUusM, YTeHHe M MpopaboTka
Hay4yHOM nuTepaTypbl B OMOIMOTEKEe, HamucaHue pedepaToB U KypCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBHYMaM, 3a4eTaM, UTOrOBOM aTTeCTal|H.

CamocrosiTtennpHasi paboTa oOydaromuxcs JOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepuasa, M3JI0KEHHOTO MpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJACHHBIX Ha
CaMOCTOATENIbHOE M3yYCHHE, Ha TMOATOTOBKY K JaOOpPaTOPHBIM 3aHSTHSM, BBIMOJHEHUE TOMAITHUX
3aJlaHU¥ U TIOJITOTOBKY K PYOSKHOMY M 3aKIIOYUTENLHOMY KOHTpOIIIO. [loMuMo 3TOr0, 0o0ydaromuecs
MIPEACTABIISIIOT PE3YJIBTATHl CBOEH CaMOCTOATENLHON PabOThI B BUE MPE3CHTAIUH.

CamocTtosTenpHas paboTa o0ydaromuxcs Mo AUCHUTUINHE «XUMHUS» BKIIIOYAET PEIIeHUe 3a/1a4
W BBIIOJHEHWE 33JlaHU  PENMpOAYKTUBHOTO XapakTepa IO alTOpUTMY, MPEII0KEHHOMY



MPENo/1aBaTeIIeM.

[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOIO KOHTPOJISI OCHOBHBIMU 33JjauaMU, CTOSIIIIUMHU
nepel MperoaaBaresieM, sSBISIOTCS: BBISBICHHE CTEIICHH MPaBUIBHOCTH, 00beMa, TNIyOMHBI 3HAHHM,
YMEHU, HAaBBIKOB, IIOJIyYEHHBIX [PU M3YYCHHM Kypca Hapsay C BbIIBICHUEM CTENEHU
CaMOCTOSATENIbHOCTU B IPUMEHEHUHU MOTYYECHHBIX 3HAHUH, YMEHUM U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEICTBA IO3BOJSAIOT 3KCHEPUMEHTUPOBATH C HOBBIMHU
dbopmamu koHTpoJis. OOydaromUMCsl MPEAJIararoTCs TECThl M 3aJaddl B DJIEKTPOHHOM BHJE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepkH. B oTinuyue OoT OOBIYHOTrO TECTUPOBAHMS TaKOW Crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMsl IPOUTH TECT, MPOAHATIU3UPOBATH OUIMOKU U MPONTH
TECT BTOPUYHO.

B nmomosmHeHnn K Kypcy «XHMHH» OOYYarOIUUCS MOXET MPOWTH B JHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus oOBSICHSET M U3MEHSET OKpyx)atomui mupy». Kypc cocrout uz 10 nexmid.
Kypc nexumii ma€r mepBOoHayanbHOE NPEACTABICHHE O XUMHHM U €€ POJIM B KU3HM YEIOBEKA M
obmectBa. OH COCTOUT M3 JIBYX yacrteid. IlepBas U3 HMX pacCKa3bIBacT O TOM, KaK XUMHUS OOBICHICT
OKPY’KaIOIIUA MHP: KaK YCTPOEHBI BELIECTBA, MOYEMY M KaK HAYT XUMHUYECKHE PEaKLHUH, KaKHhe
BEILIECTBA OINPEEISIIOT CBOMCTBA UBBIX CUCTEM. BTopas 4acTh MOCBsIIEHA MPUKIATIHBIM acClleKTam
XMMHH: OHA MOKA3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOIIECTBA U YIYy4YIlIaeT MOBCEAHEBHYIO KU3Hb
monel. B Hell pacckas3piBaeTCsi O LEHHBIX MPOAYKTaX XUMUUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA YHEPIHMH M HOBBIX MaTepHaliaX, HOBBIX BEILIECTBAX, MCIOIb3yeMbIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTaX M Kpackax. EjkeHenenbHbIe 3aHATHS OYyJIyT BKIIOYATH MPOCMOTP
TEMATUYECKUX BUJICOJICKIMN U BBIIIOJIHEHUE TECTOBBIX 3a/IaHUM C aBTOMAaTU3UPOBAHHOM NPOBEPKOM
pPE3yNIbTaTOB W TBOPYECCKUX 3aJaHUM C MOCIEIYIOIHUM oOCykaeHrueM Ha ¢opyme. Kypc sBisercs
o011eo0pa3oBareIbHbIM, HE TPEOYET ClIeUaIbHOM MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayIUTOPHUIO
CIIylIaTeNIeH, B MEPBYIO0 OYepelb 0OYUaIOIIUXCs HEXUMUYECKUX BY30B U (DaKyJIbTETOB U JIIOZACH, yKe
MOJIYUYMBIIUX BBICIIEE OOpa3oBaHME, HO JKEJNAIIUX Ooyblle y3HATh 00 OKpYXKallleM MUpe u
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecnieYeHre CAMOCTOSITeIbHON padoThl 00y4aroIuxcs

CamocrosiTenbHast pabora oOydaroluxcs MOApa3AeseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOIUT KaKk BO BpeMs JaOOpaTOpHBIX 3aHATUH, TaK M Ha IUIAHOBBIX KOHCYJbTALUAX, U Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0 BO BpEMs MOJITOTOBKH CTYJIEHTAaMHU OTYETOB IO JaOOpaTOPHBIM
3aHSATHUSAM U BBIITOJIHEHHS IOMAIIHUX 33 JaHUH.

AymuTopHas —caMOCTOsTeNbHAs paboTa OOydYaloUMXcs MpeArnoiaraeT  HpOXOXKICHHE
TECTHPOBAHUS MO KAKAOMY pa3/iely AUCUUIUIMHBL. TeCThl BKIIOYAIOT TEOPETUIECKHUE U TPAKTUIECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TPEOYIOT IIyOOKOr0 MOHMMAaHUS M3Y4YEHHOro MaTepuana. TecTbl
MOCTPOEHBI €JMHOO0OPa3HO: K KaKJIOMY BOIPOCY IpeIaraercst 4eThIpe BapHaHTa OTBETOB, CPEAU
KOTOPBIX OJMH HJIM HECKOJbKO MpaBUIbHBIX. OOpaboTKa pe3ylbTaTOB OCYLIECTBISAETCS IyTEM
COTIOCTABJICHUS TIOJTYYEHHBIX PE3YIbTATOB C STAJOHHBIMHU U MPOTEKAET OYeHb OBICTPO. MakcumanbHOe
KOJIMYECTBO 0a/IOB B Kak10i Teme Kypca — 10.

BapuaHThl TEeMAaTHYECKHMX TECTOBBIX 3a1aHUM ISl TEKYLIEr0 KOHTPOJIA
XuMu4eckasi TepMOAUHAMHMKA

B tecrax mo Teme «XuMuYeckas TCPMOJMHAMHUKA». MEPBBIC MICCTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 6ai, a BOCEMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oaiua.

Tecr Ne 1
1. Tlpu paccMOTpeHUN XUMUYECKON PEAKIIUU CUCmeMd O3HAYACT:

a) HUCXOIHbIE peareHThl
0) MPOIYKTHl XUMUYECKON peakiuu



B) PpEaKIMOHHBIN cocyl
I) HCXOJHbBIE PEAareHThl U MPOIYKThI PEAKIMI
2. TlepBblii 3aK0H (MEpBOE HAYAIO) TEPMOAMHAMHUKN MAaTEMAaTUIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sKk30TepMHUecKoi peakiuu:
a) SHTAJIBIINS PEaKLIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu otpunareiacH (Q< 0)
B) DHTAJIBIIHUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHCTEMBbI ITOBBIMIASTCS
4. CranpgapTHble TeTuIOBbIe 23 (HEKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®208 r) AHcer
5. Kakue u3 NpuBEICHHBIX PEaKIUi SBISIOTCSA SHAOTEPMUICCKAMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K]I:x/Moib
6) H2+4/202,=H20, AH = 242 K]Ix/mMob
B) 1/2 N2+ 1/2 02=NO , AH = 90 KJI»)/monb
r) 1/2H2+1/2 I,=HI, AH = 26 K]I»/mMonb

6. Kakasg u3 HamMcaHHBIX HUXKE peaKIuil OTBe4aeT TemioTe oOpa3oBaHUs okcuja asora ( || ) B
CTaHJIAPTHBIX YCIIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 = NO
0) N+ 1/202=NO r) NHz3+5/20, =2NO +3H,0
7. Tlpu BocctanoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU () + CO (), morsoTriioch 22 k]I TEIIOTHI.
DOHTanbnus 00pa3oBaHus OKCcuAa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
. Musa peakuuu  NiO o + C (pagur) = Ni @ + CO (). Onpenenure BO3MOKHOE HalpaBiICHUE
CaMOTIPOM3BOJILHOT'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSIX U IpU TeMmepatype 627°C.

oo

BerectBo AH®298 (KI:x/MO11B) S8 (k/Monb*K)
NiO (9 —239,7 38
C (rpadut) 0 5,74
Ni ) 0 29,9
CO v -110,5 1974

B otBete ykaxuTe 3HaueHus sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIIEpaType
627°C n TemmepaTypy Hadajla peaKkIuH

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsIeTCs SHTPOMHSI PU Pa3NI0KEHUN KapOoHaTa KaIbIus?
a) YBEIMUMBAETCS B) HE YMEHBIIIaeTCs
0) yMeHbIlIaeTCst T') HE 3HAI0
10. [lanHas peakuus:
2KCIO3 (tB)y —2KCl (t8)+302 (1) AH<O
MOXET CAMOIIPOU3BOJIBLHO MPOTEKATh
a) B PSIMOM HaIpaBJIeHUN B) HE MOXXET MPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo Teme «XuMuueckas KUHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U ISTOE
3ajaHusa oneHuBaroTca B 0,5 Oamta; mectoe, ceAbMOE, BOCEMOE, AEBATOE M JeciaToe — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pa3/:[en XHUMUU, HSy‘IaIOHII/Iﬁ CKOPOCTH 1 MEXAHU3MBI XUMHUYCCKUX peaKHHﬁ, Ha3bIBACTCA

a) XUMHYecKasi TepMOJMHAMUKA

0) TepMOXHMHUS

B) XMMHUYECKasi KHHETUKA

2. CKOpOCTh XMMHYECKOH peaKIuu — 370 ...

a) BpeMsi, 32 KOTOPOE MOJIHOCThIO PAaCXOyeTCsl OJTHO U3 UCXO/IHBIX BEIIECTB

0) U3MEHEHHUE KOJIMYECTBA BEIIECTBA PEareHTOB (WM MPOJAYKTOB) PEaKIUH B €IUHHILY BPEMEHU B

enuHuIEe o0bema

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKIIUUA K MOMEHTY OKOHYAHWSI pEaKIun
3. B kakux enmuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW Peakiuu?

a) Momb 11 ¢ !

0) Ge3pa3zmepHas BETMYMHA

B) MOJIB C

4. Or kakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIIUI?

a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB

0) OT TeMIepaTypsl

B) 0T 00beMa PEaKIMOHHOTO COCYAa

5. CocTossHME  XMMHYECKOTO  pPaBHOBECHsS  OOpPAaTUMBIX  IPOLECCOB
XapaKTepU3yeTcs ...

a) PAaBHOBECHBIMH KOHIICHTPALUSMH MPOIYKTOB PEAKITHH

0) PHEepruei aKTHBU3AIUN

B) KOHCTaHTOM paBHOBECHS

6. Kaxk 3anmceIBaeTCs BRIpaXKEHUE JJII CKOPOCTH PEAKIIUN

4NO 1 +6H0=4NH31)+50:

a) V=K[NOJ]*[H20] 6) V=K[NHs][02] B)V =K[NO]*[H20]°

KOJINYCCTBCHHO

7. Kak 3anuiercs BeIpaXKeHHUE JIJII KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?

a) Ke = [C][D]/ [A][B]?
6) Kp =[C][D] / [A][B]
B) Kp = [A][B] %/ [C][D]

8. Kakoit oTpe3ok Ha [uarpaMme 1okasbIBaeT 3HaUeHUe TEeIUIOBOro >(dexra peakuun?

ajl E % .
*
0) 2 2
v
B) 3 'y
y 3
—y A

v

X0/Jl peaKuuu

9. UYt0 MOXHO CcKa3aTh O PEaKIuu, HU300paKEHHOW Ha IUarpaMMe K Bompocy 87
a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAs PEaAKIIH

B) peaKIIHsI OMUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0

CMeIIaeTcs BIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IpH MOBBILLIEHUN TEMIIEPaTypPbl

B) TMpY MOBBIIICHUH JTABJICHHS



11. Jns peakuuu Cw) + 2 H 2 ) = CH 4 () Ipu HEKOTOPOH TemrepaTrype KOHCTaHTa paBHOBECHS
paBHa 0,8. PaBHOBeCcHas KOHIICHTpamus BOJOpoJa paBHa 1,2 Moab/n. BerauciauTe HCXOAHYIO
KOHIICHTPALHUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttectax mo Tteme «PacTBOphI»: IEpBOC 3ajJaHUE OLCHUBACTCA B 1 0ami; BTOpOE, TPEThE,
4yeTBEepPTOE, MATOC M IMIECTOC 3agaHus - B 1,5 Oamma; ceapMoe, BOCBMOE, JEBATOE M AECITOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBaenus peakiun CU SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24 + SO4>
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xnopuaa Hatpus B 300 M 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2) 2 3) 11 4) 13

4. Ins nonasnenust ruaponusa xjaopuaa xpoma (I1I) cnegyer

1) 106GaBHUTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIEIOYD

3) pa30aBHUTH paCTBOP BOHOK

4) TOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NPUTOTOBIEHHBIM M3 THUApOCyiIb(dara KajablMsg M BOJIBI, CyMMa
K03 (HULHUEHTOB B ypaBHEHHH HEOOpaTUMOMN AMCCOLMAIIMY PACTBOPEHHOTO BELIECTBA — ATO

13 2) 4 3)5 4) 6
6. PactBopuMocTh OKkcamata cepebpa pasha 3,27-107 r/ 100r H20O. Onpenenurte NpoM3BENEHUE
pactBopumoctu Ag2C204

1) 5:10°12 2)1,16-10°*  3)10,7-10°° 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILICHUE

1) wmacchl BelecTBa K Macce BOIbI

2) KOJMYECTBa BEUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cialGpIM 371eKTponuTaM OTHOCHUTCS ...

1) ruApOKCHI aMMOHUS

2) THIPOKCHU] KaJlus

3) XJIOpUa KaabIHs

4) MapraHIoBas KucjioTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMETh IIECTOYHYIO WM KHCIYIO CPELy.
[IpuunHOi 5TOTO ABIAETCA ...

1) snextponus cosen
2) JAWCIPOIIOPIIMOHUPOBAHUE COJIEH
3) ruapaTHpoBaHHUE COJCi
4) THapONU3 CoMNe
10.3nauenne PH uuctoii Boas! npu 25°C cocrapnsier
11 2)7 3)0 4) 10



Marnuroropckuii Texuudeckuii yuusepcuret um. I'.J11.Hocosa
JAucnepcHbie CHCTEMBI

B tecrax mo teme «JlucnepcHbie CHUCTEMBI»: MEPBOE, BTOPOE, TPETbE U UETBEPTOE 3aJaHUs
OLIEHUBAIOTCA B 1 0aiut; mATOE U IIeCTOE 3aaHus - B 3 Oaiia.

Tect Nel

1. VYkaxwure pazMepbl YaCTUILl KOJUIOUIHBIX CHCTEM
1) wmenbme 1 oM
2) ©Oonbire 100 HM
3) ot 1um g0 100 am

2.  Kakme wHOHBI CHOCOOHBI BBI3BATH KOATYJSIHUIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsn?
1)  KaTHOHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYI

3. Jlus KaKoro »JIeKTpOoJIMTa MOPOT KOAryJIsIuU KOJUIOU/IA C MOJOKUTEIBHO 3apsSHKeHHON YacTulien
JOJKEH ObITh HAMMEHBIINM?
1)  xmopum Kajus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Mumenna 3051 UMeeT CTPOEHHUE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI

KaKOM AJIEKTPOJIUT UTPAET POJIb MOHHOTO cTabunuzaTopa?
1)  xmopun xene3a (111)
2) Bom;a
3)  TUAPOKCHI Kayus

5.  IIpu B3aumogeiictBuu 20 mun 0,001H nutpara csunma (1) ¢ 10 man 0,02H cynbdara xamus
obpasyercs 3016 cynbdara ceunna (11). K kakoMy s1ekTpoay AOKHBI TepeMeniaThCsl YaCTHITbI
JTUCTIEPCHOM (a3bl MPH IEKTPOIH3E?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHSI
2) K Karomy
3) kaHomy

6. B nBe konObI HamuTO MO 50 MIT 30715 THIPOKCH A *Kene3a. [lJis Toro 4ToObl BBI3BAaTh KOATYIISIIIHIO
305151 oTpedoBanock 100aBUTh: B nepByto — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYryro —
18,7 mn 0,001H pactBopa ¢ocdara nHarpus. Belumcaure mnopor Koaryismuu KakIoro
DIIEKTPOJINTA.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPpOoUECChI

B Tectax mo teme «OKHCIUTEIIEHO-BOCCTAHOBHUTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEepTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mecroe — B 1 6ai; ceapMoe  BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 0aJIOB.

Tect Ne 1

1. OxucnuTens — 3TO aTOM, MOJIEKYJIa WA UOH, KOTOPBIH ...
1) yBenuYHMBaeT CBOIO CTETIEHb OKHCIICHUS
2) TPUHUMAET AJIEKTPOHBI
3) oTaaeT CBOM 3JCKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUS UMEET MECTO B ClIy4ae, KOrjaa ...
1) HelTpasbHBIC ATOMBI IPEBPAIIAIOTCS B MTOJIOKUTEIIbHO-3aPSKEHHBIC HOHBI
2) TMOJIOKUTEIBHBIN 3aps/] HFOHA YMEHBIIIAETCS



3) oTpuUATeNbHBIN 3aps/1 HOHA YBEITHYMBACTCS
3. 13 npencraBieHHbIX HIbKE peakiuil kK OBP nucnponopunoHUpOBaHUs MPUHAMIIEHKUT ...

1) S+ 2HNOs3 = H2S04 + 2NO
2) 2H,0; =2H,0 + O,
3) Mg+S=MgS
4. K BOCCTaHOBUTENSM OTHOCATCH ...
1)  metayuIbl, BOAOPO/, YIIIEPO
2)  aKTHBHbIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIIUECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CterneHn OKHUCIICHUS KUCIIOPO/ia a) B BOZIC M 0) B IIEPOKCH/IE BOJOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-20-1
6. I[lepmanranar kanus B OBP, nporekaromux B KUCJION Cpejie, BOCCTAaHABIUBAETCA 1O ...
1)  xatmona Mn?
2)  manrasat-moHa MnO4%—
3)  okcuma mapranmna (1) MnO
7. B peakuun, nporekatomieir mo cxeme Cr.Sz3 + KNOsz =2 KoCrOs + KzSOs + NO okucienuro
MIO/IBEPraroTCsl CIASAYIOUIUE STIEMEHTHI ...
1) asorucepa
2)  cepau XpoM
3)  XpoMm u a30T
8. Cymma k03¢ PUIMEHTOB B peaklnu, MpuBeIeHHOH B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. CymMma ko3 dunmenton B peakiprn KMNnO4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTponguqec1me CHUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBD». TICPBOC, BTOPOC H IIATOC 3aJaHUA
OIICHUBAIKOTCS B 1 6ann; TPEThC U YCTBCPTOC 3alaHUA— B 1,5 6anna; meCToC U CEABbMOC — B 2 Gaia.

Tecr Nel
1. DnexTponHBIN NOTEHIHUAT ONPEAEISIOT 110 YPABHEHHIO ...
1) Hepucra
2) Menneneesa-Knaneiipona
3) BonbumMana
4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro snementa MgIMgSO;||CuSO4|Cu mpu cranmapTHBIX
YCIOBHUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpomyKkTsl 00pa3yroTcsi Ha KaToJie IPH AIEKTPOJIM3e pacTBopa HATpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMY KOX(P(QHIMEHTOB B ypaBHEHHH JIEKTPONIN3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakags w3 10puUBENEHHBIX  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN  NPOTEKAET
CaMOINPOU3BOJIBHO B NMPSMOM HaIlpaBiICHUN?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bplumciure Maccy LMHKA, MOJYYEHHOTO IPH 3JCKTPONU3e Cyib(ara IUHKA, KOTOPBIN
npoBoauian B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-1073
7. IlpuBemuTe CXEeMbl OJJIEKTPOJHBIX TPOIECCOB U MOJEKYJISPHOE YpaBHEHHE pEaKIIHH,
NPOTEKAIOIICH TPU DIICKTPOXMMHUYECKOW KOppo3uM raibBaHomnapbl Zn|Mg B CEepHOKHCION
cpene. B oTBete ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHasi camocTosiTelbHass padoTa 0OYUYaIONIMXCS OCYIICCTBISICTCS B BUJIC U3YyUYCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily C MpopadOTKoW MaTepuaia; 0hOPMIICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJIHEHHUS JOMAITHUX 3aJ[aHUH.

BapuanThl TeMaTHYeCKMX JOMAIIHHUX 3aJaHUI J1JI51 BHEAYIMTOPHOI CAMOCTOSATEIbHOI PadoThI
CTY/J€HTOB M0 TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHYEeCKasi TEPMOTUHAMHUKA»

B nomamiaem 3amaHum mo teme «XuMHUYecKas TEPMOJUHAMUKAY: TIEpBasi 3a/1aya OILIEHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oama; Tpetbs — B 1 Oa.

3amaua Nel

Jna peakuun CHs ) + CO2 ) = 2 CO () + 2 Ho () onpenennte BO3MOKHOE HAINpaBICHUE
CaMOTPOM3BOILHOTO TEUEHHUs PEAKINU MPU CTAHAAPTHBIX yCIOBUAX U pu Temmepatype T = 927 °C,
€CITU TETJIOBOM A(PPEeKT peakluu A0 3aJJaHHOM TeMIepaTypbl HE U3MEHUTCA. YKaXXKHUTe: a) BIIENIACTCS
WIA TIOTJIONIAETCS DHEPTUs B XOJ€ peaKknuu; O) TNPUUYMHY HAWICHHOTO HW3MEHEHHUs SHTPOIIHU.
PaccuuTaiite TeMneparypy Hadajiaa peaKkiuu.

3amaga Ne2

Brrancnute termnoBoit ekt peakuuu: CaCz ) + 2 H2O¢) = Ca(OH)z2 ) + C2H2 (1), monb3ysch
CTaHJAPTHBIMHU TEIUIOTAMU OOpPa30BaHHS PEarnpyromuX BemecTB. CKOIBKO TETUIOTHI BBIIEIHUTCS HITH
MOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 C2Hz?

3amaua Ne3

[To TepMOXMMHMYECKHMM  ypaBHEHHMSAM  paccuuTaiiTe  TEIIOBOM  APQeKT  peaxiuu:
Ho ) + CO2 ) = CO ) + H2 O¢y. TepMoxuMHUUecKre ypaBHEHUS:

a) Ho ) + 72 02 1) = H20 (), AH = -241,9 k/Ix;

6)2CO ) +O2r) =2 CO2 1), AH =-566,2 xJ]x.

JlomamHee 3axanue Ne 2
mo TeMe «XHUMHYEeCKAd KHHETHKA»

B ngomammHem 3amaHuu mo teme «XHUMHUYECKas KUHETUKay: MepBas 3ajada oleHuBaeTcs B 1,5
Oanna; BTopas — B 0,5 Gajuta; TpeThs, yeTBepTas u nsatas — B 1 Ga.



3amaya Nel

Peakuust nmporekaer mo ypaBHenuto: Oz ) +2 CO p = 2 CO2 (). HauanbHble KOHIIEHTpaLUU
pearupyromux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHUTCS
CKOpOCTh MpsMol peakuuu, korjaa npopearupyet 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
PUMOH U 00paTHOM peakiuu, eciiu YBEJIUUUTh JaBJIeHUE B CUCTEME B JIBa pa3a?

3amaga Ne2

[Ipu Temmeparype 40 °C HekoTOpoe KONMYECTBO BEIIECTBA BCTYNAET B PEAKIHIO 3a 20MUH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temneparype 200 °C, ecnu TemnepaTypHslii K0d((UIHMEHT CKOPOCTH peakiuu paBeH 2. Bo cKoJIbKO
pa3 UBMEHUTCS IPU ITOM CKOPOCTh peakiuu?

3amaga Ne3

Haiigure HauanbHbIE KOHIEHTPALMKA HMCXOJHBIX BEUIECTB M KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe (n + H20 () = FeO () + Hz (1), eciiu paBHOBECHBIE KOHIIEHTPAIIMN PEAarupyroluX BEIIeCTB PaBHBI:
[H20]=0,3momb/11, [Hz2] = 0,4 Momn/m1.

3amaya Ne4d

Hns peakumonnoi cuctemel: CO ¢ + H20 ) = CO2 v + H2 (7 HavanpHble KOHUEHTpaLUU
paBusl: [H20] = 0,5 mons/i, [CO] = 0,6 Mons/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAaHTa paBHOBECHs paBHa 1,45.

3ajmaua NeS

BripasuTte yepe3 KOHIIEHTPAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIIEIYIOLINX PEaKIUil:

Now + 3 Hagy) = 2 NH3(r), AH =-92,2 kJIx;
COzr) + C ) =2 COgy, AH =+160,5 x/lx;
COw) + H20@) = CO2 (1) + How), AH = -41,1 x]JIx.

VYkaxxuTe HampaBlIeHHE CMEIEHUS XMMHUYECKOTO PAaBHOBECHS 3TUX PEAKIIUii: a) MPU MOHKEHUU
TEMIIEpaTyphbl, €CIIM JaBJIEHWE TMOCTOSHHO; O) MpH TOBBIIICHUH [aBJICHUS, €CIU TeMmIepaTrypa
MOCTOSTHHA.

Jomamnee 3a1anue Ne 3
no reme «PacTrBopbi»

B nmomamnem 3amanuum mo teme «PacTBopel»: mepBasi, BTOpas, TPeTbs W TMATas 3a7add
otieHuBaercs B 1 Gamn; yerBepTas u mecras — B 0,5 Oanna.

3agava Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly st monyyenus 3M pacTBopa Xjopuaa
onoga (Il) c mnotHOCTRIO p = 1,405 T/MN?

Paccuunraiite: a) maccoByr JOJII0 BEHIECTBA B pacTBope; O0) MOJSIPHYH KOHIIEHTPAIUIO
SKBHUBAJIEHTA; B) MOJISIIBHOCTb; T) TUTP; /1) MOJBHYIO JIOJIO BEIIECTBAa B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJEKYIspHblE W HANUIIUTE COKpAlIeHHbIE HWOHHBIC YpaBHEHUS peaKIHii
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNOs3 + H2S —

MgCl. + KOH —

CaF; + HCl —

Sb(OH)3 + H2SO4 —

Sb(OH)3 + NaOH —

3amaua Ne3

CocTaBbTe 10 JIBa MOJICKYJISIPHBIX YPABHCHHS PEaKIUi K CIICTYIOIINM HOHHBIM:

Ba?* + CrO4> — BaCrOq;

NHs* + OH — NH;OH;

ZnS + 2H" — Zn?* +H.S



3amaua Ned
Boruucnure pH 0,05M pactBopa cepHOM KMCIOTHI.

3amaua NeS

Kakue u3 ciaenyrommux coineit moasepratorcs ruaponnsy: NazSiOs. Cu(NOz)2. KBr? CocraBbre
HOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHUS THIpOJM3a COOTBETCTBYroIMX conel. Kakoe 3nauenune pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3azaga Neb
Haiinute npoussenenue pacrsopumoctu PhCly, eciiu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro

COCIUHCHNA.

Jlomamuee 3axanue Ne 4
no TeMe « OKHCJINTENbHO-BOCCTAHOBUTEILHbIE MPOIECCH»

B pgomamnem 3amanun no Teme «OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE IPOLIECCH»: TMepBas
3a/aya orneHuBaeTcs B 1,5 6auia; BTopas — B 2,5 6aia; Tpeths — B 1 OGai.

3amayga Nel
[TonGepure KOAPGUIUEHTH B ypPaBHEHUSX OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIIHIA.

VKaKUTE THIT KQKI0H peakiu.

PaccunraiitTe 93J€KTPOABMKYILYIO CHIY M ONpPEACIHTE HAIPaBICHUE CAaMOIPOU3BOJILHOIO
NPOTEKaHHs IMEPBOM PEaKIUH IMpPU CTAaHAAPTHBIX YCIOBHUSX, HCIIONB3YysS 3HAUCHHS OKHCIHTEIBHO-
BOCCTaHOBHTEIIbHBIX TIOTCHIUAJIOB:

HJ + H3POs — J> + H3PO3 + HO

HNO2 — HNOs3 + NO + H;0O

H[AuCls] + H202 + NaOH — Au + NaCl + Oz + H20

NH;ReO4 + H2 — Re + NH3 + H20

KBrO — Oz + KBr

3agaua Ne2

CocraBbTe YpaBHEHHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA:

KMnOs4 + NaNO2 + HO —

NaCrOz + H202 + NaOH —

Bi(OH)s + NaxS;0g8 + NaOH —

Bi203 + C —

Mg + HNO3z (pase) —

3amaga Ne3

Hanbl 1Be okuciauTenbHO-BoccTaHOBUTENbHBIE mapbl: KNO2, KNOs; u Pb(NOs)2, PbO..
[Tonp3ysich TabnMIeill CTaHIAPTHBIX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX ITOTEHIMATIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOH peakimu B ykazanHod cpexe (HNOs). Paccuwmraiite 3HaueHue
ANEKTPOBIIKYIIEH CHIIBI PEaKIIUH.

Jlomamuee 3axanue Ne 5
1o TeMe «JIeKTPOXUMHYECKHE CHCTEMbD)

B momarrnem 3amaHuu 1o TeMe « IeKTPOXHUMHUYECKHE CUCTEMBI»: TIepBas 3aj1ada OIICHUBACTCS B
1 Gamn; BTOpas — B 1,5 G6anna; Tpeths — B 2,5 6amna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIC YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3ymollell peakiM{, MpOTEKaromeld mpu paboTe raabBaHHUYECKOTO BIIEMEHTa
Co/Co(NOs)2 // AI(NO3)3/Al. Paccuntaiite DJIC (E) rampBaHHYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IprHSAB TOTEHIMAI aHOJA PAaBHBIM CTaHIAPTHOMY 3HAYCHHUIO, PACCUMTAMTE KOHIIEHTPAIHIO
KaTHOHOB MeTa/lla B KaTOAHOM pactBope, mpu Kotopoir IJ[C raibBaHUYECKOrO JIIEMEHTa
ymenbmutes Ha 0,02B.



3amaua Ne2

[IpuBenure cxembl BJIEKTPOAHBIX TPOIECCOB M  MOJEKYJSpPHBbIE YPAaBHEHMS PEaKIIHd,
NPOTEKAIOIINX NPHU JICKTPOXUMHUECKON Kopposuu ransBanomapbl Co/Ni: a) B kucnoii cpeze; 0) BO
BJIQ)KHOM BO3/yXe€.

Omnpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHUCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu cocramia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, POUCXOIAIIEH MPHU 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOs.

Bbraucnure ¢akTHueckoe KOJMYECTBO METallla, IMOJYYEHHOTO Ha KaTOoZe NPH DIIEKTPOJIH3E
Co(NO3)2, eciu 37eKTpOIIHA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo ToKy coctaBui 85%.

YKaxuTe BO3MOKHBIE IPUUMHBI YMEHBIIEHUS BHIX0Oa METAJJIA TI0 CPABHEHUIO C PACUETHBIM.

KoHTpoJibHBbIE BOIPOCHI 10 TEMaM
KoHTposibHbIE BONIPOCHI 110 TeMe «XUMHYecKas TEPMOTUHAMHUKA)

OCHOBBI XMMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMudYeckre napaMeTpsl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennsis sneprus. Pabota. TemioTa.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNU KaK (YHKLHUS COCTOSHUS CUCTEMbI. DHTANbIINs 00pa30BaHUs BELECTBA.
TermmoBoit 3¢ddexr xmmuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIOBOH 3ddekt
XUMHUYECKON peaKIuH.

Tepmoxumust. 3axoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponHs KaK (PyHKIHS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOIUHAMHUKH.

11. Tpetuii 3aK0H TEPMOJIUHAMUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

Sk~ wd P
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KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHYeCKass KHHETHKA»

Xumunyeckas KnHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/IbI €€ PEryJINPOBaHMSL.
BiusiHue KOHLIEHTpAIMK HAa CKOPOCTh XMMHUYECKON PeaKIUu (3aKOH AEHCTBYIOLIMX Macce).
Binustnue Temneparypsl Ha CKOpOCTh XuMuueckoit peakmuu. [Ipasuino Baut — [N'odda.
Teopus akTUBHBIX CTOJIKHOBEHHUI AppeHnyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCcKas Auarpamma.

Kpusas Maxkcsenna — bonbiimana. DHepreTuueckuii 0apsep.

Karanurnueckne CUCTEMBI.

Bnnsnane kaTanu3aropa Ha CKOPOCTbh XUMHYECKOW pEaKIINH.

0. T'oMOreHHBbIH U reTeporeHHbIN KaTaius.

1. KonebarenpHbIe peaKIuu.

12. Xwumnueckoe paBHoBecre. OOpaTuMble U HEOOpaTUMBbIE PEAKILINU.

13. KoHcTaHTa XUMHUYECKOTO PABHOBECHSI.

14. Cwmemenue xumuueckoro paHoBecus. [Tpunnun Jle—Illatense.

15. BuwusHHE KOHLEHTpPALIMH, 1aBJIECHUS U TEMIIEPaTypBhI.

16. ®a3oBble paBHOBECHS.

17. ®a3oBble 1UarpaMMsl 17151 OJHOKOMIIOHEHTHBIX CUCTEM.

RB©o NGO WNE

KounTtpoJbHbie Bonnpockl 1o TeMe «PacTBopbi»
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[Tonsitue pactBopa. PactBopuMOCTh BeliecTBa. PacTBOpUMOCTH rasa.

PactBopel. CriocoObl BBIpRKEHHSI KOHIIGHTPAIMA PACTBOPOB (MaccoBast JOJisl, MOJSpHAS
KOHIEHTpAIUs1, MOJISIpHAs KOHIEHTPAaLKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Komnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3akonsl Payns: [ (tonomerpuueckuii) u Il (30yIMOCKOMMYECKUI M KPUOCKOTTMYECKUH ).

OcMmoc. OcmoTtrueckoe napieHrne. CxemMa 0CMOMETpA.

KucnotrHo-ocHOBHBIE B3aUMOCHCTBHSI BEILIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHSTHUS U TMOJIOXKEHUS TECOPUU
Appenuyca.

Huccoumanus KHUCIOT, OCHOBaHMW M COJEH C TOUKM 3pEHUST HMOHHOM Teopuu AppeHuyca
(mpumepsl).

Crenenp auccoruanyy. CUIbHBIC U C1a0bIe AIEKTPOJIUTHI.

Jucconmarus cia0dbix 3JeKTpoauToB. KoHCTaHTa AMCCOIUAITIH.

3akoH pazbasieHuss OcTBaabia.

Peakuuu noHHOr0 0OMEHa MEXIY 3JICKTPOIUTAMHU (HA MPUMEpe peakiuii o0pa3oBaHus claboro
AIEKTPOJINTA, OCAJKa U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

Honnoe npousseneHne Boasl. BomopoaHbiii U THAPOKCUIBHBINA MOKA3aTEINH.

I'mpponus coseit. Tunel ruapoIn3a CoJe.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOIIECCa THIPOIH3a.

@®akTOopHbl, BAUSIOLIUE HA [TPOLIECC THIPOIU3A.

KOHTpOJIbeIe BOITIPOCHI IO TEME «I[ncnepcnme CHUCTEMBI»

I'eTreporennsie cmecu. JlucrnepcHbIe CUCTEMBI.
Jucnepcuocts. Knaccugukanuu AUCIIEPCHBIX CUCTEM.
Komnouansie pactBopsl. JInoduisHbie 1 1H0(OOHBIE KOJUIOUIBI.
CrniocoOblI Moy4eHus KOJIOUIHBIX PACTBOPOB.

CtpoeHune KOJUIOUTHBIX YacTHII.

IIpaBuno ®dasguca — [leckosa.

Y CToNYMBOCTh KOJUIOUAHBIX cucTeM. CTaOUIN3aTopshl.
Koarymsamus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.
CenumeHTaIMs KOJUIOUIOB.

Koarynsuust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBuno llyneue — Napau. Koarynupyromias cnocoOHOCTb.
OnTryeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNeKTpUYeCcKHe CBOICTBA KOJUIOUHBIX PAaCTBOPOB.

KonTpoabHbie Bonpochl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchn

OCHOBHbIE IOHATHUSI TEOPUU OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKITUI.
OKHCINTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEUICCTB.

Baxxneiiire oKUCIUTENN U BOCCTAHOBUTEINH.

TuIbI OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIUAT.

VYpauenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.
HanpaBneHHe OKUCJIUTECIIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ.

KOHTpOJIbH])Ie BOIIPOCHI IO TEME ((BHCKTPOXI/IMI/I'ICCKI/IC CUCTEMBD»

OnekTpoxumuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKUX MTPOLIECCOB.
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DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iena «MeTaul — pacTBOPY.
IManpBanMveckmii 3memeHT Jlanuams — SIkoowu.

DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »SIEKTPOIHBIX MOTEHUUAIOB. Psii  CTaHAAPTHBIX AJIEKTPOAHBIX IMOTEHIIMAIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B PS1y HAIIPSDKCHUIA.

VYpaBuenue HepHcra.

DJIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaToaHble M aHOAHBIE TTPOLIECCHI.

OO0benuHeHHBIH 3akoH Dapanes. Beixo 1Mo Toky.

Koppo3zus metamios. Knaccudukaiys Koppo3nOHHBIX TPOIIECCOB.

XuMuyeckasi Koppo3usl.

DJIEKTPOXUMHUYECKasE KOPPO3UsA. AHOJHOE OKHUCICHHE METalJla MU KAaTOJHOE€ BOCCTAaHOBJICHHE
OKHCITUTES.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOCHEPHOU KOPPO3HUH.

CKopocTb KOppO3uH.

3anmra METAJJIOB OT KOPPO3UH.

3aluTHBIE TOKPBITHUS.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aITUThI OT KOPPO3UH METAJIIIOB.

XUMHUYECKHE UCTOYHUKU TOKA. ["aIbBAHMYECKHUM DJICMEHT.

XHUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJISITOPBI.

XUMHUYECKHE NCTOYHUKHU TOKA. TOIJIMBHBIC JICMEHTHI.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBe/IEHUsI POMEKYTOUHOI aTTecTAlNU
[IpomexxyTouHast — aTTecTalusi MMEET  LENBI0O  ONPEACIIUTh  CTENEHb  JIOCTHKCHUS

3aIlJTaHUPOBAHHBIX PE3YJIbLTATOB O6y‘{€HI/I${ 10 AMCHUIIIIMHE 3a OHpGI[CJ'ICHHLIfI nepuon o6yquH;1.

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

HpOMe)I(yTO'{HOﬁ arrecranmm:



CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OneHouHble CpeacTBa

OIIK-4

TOTOBHOCTBIO COUYCTATh TCOPHIO W NPAKTUKY IJIA PEIICHHA MHXKXCHCPHBIX 3aJiayd

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBpPEMEHHBIC HaIpaBJICHUS
Pa3BUTHUS HAYYHBIX TCOPHIA;

- METOABI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICI0BaAHMUS
B 00J1aCTH XUMUH

Hepeuenb meopemu4ecKux 6onpocoe6 K IK3ameny:

16.
17.

18.
19.
20.
21.
22.
23.

OCHOBBl XMMMYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE IapaMeTphbl
CUCTEMBI, (YHKIIUU COCTOSHUS cucTeMbl. [1epBblil 3aKOH TePMOIUHAMUKH.

OHepreTuka XMMUYECKHX MPOLIECCOB.

OHranbnus. 3akoH I'ecca u ciieACTBUS U3 HETO.

OHnTponus. YpasHeHue bonpiMana. BTopoii n TpeTuii 3aKOHbI TEPMOJUHAMUKH.

Oneprus ['m66ca. HanpapiieHUs! XUMHUECKUX TPOIIECCOB.

Xumuueckass kuHeTuka. CKOpocTh XxuMudeckon peakuuu. CpenHsss U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpupasi.

CKOpOCTb peakMu U METOMIbI €€ PEryJINPOBAHHUS.

Bnustaue Temriepatypsl Ha CKOpocTh peakiuu. [Ipasmino Bant-I'odda.

DHeprus akTuBaluu. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEeHUE AppeHuyca.

. KaranusaTopsl 1 KaTaIMTUYECKUE CUCTEMBL. | OMOr€HHBIN KaTanus.

. KaranuszaTopsl n katanurudeckue cucreMsl. [ eTeporeHHbli KaTtaius.

. XuMuueckoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO PaBHOBECHSI.

. Cmemenne xumudeckoro pasHosecus. [Tpunnun Jle [larense.

. PactBoph1. CiocoObI BeIpakeHUsI KOHIEHTPALUU PACTBOPOB.

. PacTBOpBI 21ekTponuToB. CTENEHh U KOHCTAHTA MIEKTPOJIUTUYECKON JUCCOLMAUH. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AM(pOTepHBbIE 2EKTPOIUTHIL.

PactBopumocTs. IlpousBenenue pacTBOpUMOCTH. YcCIoBHE OOpa3OBaHMs M PACTBOPEHUS
OCAaJIKOB.

Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'uaponus coneit. CTeneHb U KOHCTAHTA TUAPOIU3A.

Hucnepcusie cuctemsl. Knaccuduxkanus. Jlnopunbabie 1 110POOHBIE KOJUTOUIBI.

CtpoeHune KOJUIOUIHBIX YacTHII.

Koarynsmust KoJTOMIHBIX pacTBOPOB.

OKHCTUTENbHO-BOCCTAHOBUTENFHBIE CBOMCTBa BemiecTB. Knaccudukaius OKUCIUTETHHO-
BOCCTAHOBUTEJIBLHBIX PEAKIIHA.




CtpyKTypHBII

IInanupyemMsble pe3ysbTaThl

3JIEMEHT OneHoyHbIe CpeaCcTBa
KOMITETCHIIUH 00yuemms
24. DNeKTpOXUMUYECKUE CHCTEMBI. 3aKkoHbl Dapajes. DIEKTPOIHBIN MOTEHITHAI.
25. N'anpBarm4eckmii aemMeHT Jlanusis Axoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOJIHN3 paciuiaBoB. [IpuMeHEeHHE AIIeKTpoIIH3a.
27. DnexTposn3. AHOJIHBIN M KaTOJIHBIN MPOIECCHI MPU AJIEKTPOIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alIU Tl METAJIIOB OT KOPPO3HH.
YMetb - pemiaTb ~ pacyeTHblEe  3aJa4M Ilpumepnvle npakmuyeckue 3a0anusn 011 IK3AMeEHa:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMapHOMN
MIPOrpamMmel; TOKOOOpa3yrome peakuuu, BeMUCIUTh DJIC raabBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
- IPOTHO3MPOBATh  BO3MOXHOCTH | HOHOB MeTa/uoB paBHbl: [AlI¥*]=0,001 moxns/1, [C0%*]=0,1 Momb/11.
MPOTEKAHUS CaMOTPOU3BOJIbHBIX 2. Hanmcath MOHHBIC B MOJICKYJISIPHBIC YpaBHEHHS peakuuid ruaposmsa coieit: KsPOs, NaxSOs;
MPOIIECCOB B paznmuyHbix | ZNCly.

XHUMHUYECKUX CUCTEMAX,
- COUYCTaTh TCOPHUIO U NPAKTUKY JIS
peICHU MHKCHCPHBIX 3a1a4

3. 3aKOHUYUTh YpaBHEHUsI peakLUii, HAKCaB UX B MOJIEKYJISIPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, HoS + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 r/mn. Paccuuraiite: @(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKMCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3 + H20 —.

6. HammcaTtp »JE€KTpOHHBIE YPaBHEHHUS DSJEKTPOJIHBIX IPOIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3ytomeil peakiuu, BeIYUCIUTh DJ[C ralibBaHMYECKOTO 3JIEMEHTa, €CIM KOHIEHTPalUuu
FIOHOB METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHUYUTH YpaBHEHHS peaKluii, HAMKCaB UX B MOJIEKYISIPHON U MOHHON opMax:

NHsOH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucatp ypaBHEHHs peakiMii TUAPOIH3a B MOJIEKYISpHOM U noHHOM BHe: Al2(SO4)3, KCI,
Na2SOs.

9. Hamucath SJEKTpPOHHBIC YypaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHOH
TOKOOOpasyromei peaknuu, BeIYUCIUTh DJ[C raapbBaHUUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIH
MIOHOB METAIIIOB paBHbI: [ZNn?*]=0,01 mMomns/m, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwim B 100 r Bombl. [ImoTHOCTE TOTy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. HamucaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPAaBHEHUE CYMMapHOM
TOKOOOpasyromeit peakiuu, BeIYHCIUTh, DJIC ralbBaHMUYECKOTO AJIEMEHTa, €CIM KOHIEHTPAlUU




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

MOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m1.

12. 3aKOHYNTH YpaBHEHUS PEAKIIHiA, HAMCAB UX B MOJICKYJIIPHOM ¥ HOHHOM BHJIE:
MnS + H2S04 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJMHAMUYECKYIO BO3MOKHOCTh mpoTekanus peakuur CaOw) + 2 Cu) =
= CaCs () + COq), AHr = 460 x/Ix npu craniapTHBIX ycioBusix. Paccuuraiite Temneparypy Hayaia
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monbK; S(CaCz)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHECHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

KMnO4 + NaNO; + H2SO4 —, Cr2(SO4)3 + Bra + NaOH —.

15. Ompeznenure TEPMOIUHAMUYECKYIO BO3MOKHOCTh mpoTekanust peakiu 2 Cl ) + 2 HoO(p
=4 HCly) + O2 (), AHr = 115,6 x/Ix npu cTaHZAapTHBIX ycloBHsX. Paccumraiite Temmepatypy
nauana peakuuu, ecian S(Cl2)=223 Jix/mons K; S(H20)=189 JIxx/moas-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/monbK.

16. Harucats ypaBHEHHS peakiliii ruapoin3a B MoJeKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K2COa.

17. CocTaBbTe ypaBHEHHUsI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

K2Cr207 + Na2S0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuusi mpoTrekaer mo ypaBHeHutro Hz ¢ + 2 ) = 2 Hly. Havanbpnas
KOHIEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo CkonbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopozna?

19. B 640 mi Boast pactBopuiin 160 1 xmopuna xenesa (11I). [TmoTHOCTH MOTydyeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cwm; Cox; Cm; N(FeClz) u N (H20); T.

20. Omnpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTb NMpoTeKaHus peakiuu CSy ) +3 Oxn=
=CO; (n + 2 SO2 (1), AHy = -1075 x/Ix mpu cTaHAApPTHHIX ycIOBHAX. PaccumTaiiTe Temmeparypy
Hauasna peaknuu, eciu S(CS2)=151 Jlx/monb K; S(02)=205 Ix/moib-K; S(CO2)= 213 Jx/MonbK;
S(S02)=248 JTxx/monb-K.

21. Peakuus uzaer mo ypaBHeHuto: 2 Hx ¢ + So (n = 2 H2S(). HawanbHast koHIEHTpanus
BOJIOpOJa 2 MOJIb/1, cepsl 1,5 Monb/n. Onpenenante BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEeaKIIUU K
MOMEHTY, Korjia npopearupyet 0,7 Monb/n Bogopoaa?

22. Onpexpenute TEPMOANHAMHYECKYIO BO3MOKHOCTh MPOTEKaHUs peakuuu 2 ZNS ) + 3 Oz =
=2 2Zn0 ) + 2 SO2 (), AHr = -890 x>k npu craHAapTHBIX YCIOBUsX. Paccuurtaiite Temmneparypy
Havaia peakiu, eciu S(ZnS)=58 JIx/mons K; S(02)=205 Jx/mons K; S(ZnO)= 44 JIx/mons K;




CtpyKTypHBII

IInanupyemMsble pe3ysbTaThl

AJIIEMEHT O1eHOYHBIC CpE/ICTBA
oOydeHus
KOMIIETCHIIMH
S(S02)=248 JI:x/monb K.

23. HauanpHbIe KOHIIEHTPAIIMHN UCXOIHBIX BemecTB B peakiuu: 2 SO () + Oz () = 2 SO3 (1) 011N
pasusbl 1,8 Monb/n SO2 1 2,4 Moab/1 O2. Bo cKoJIBKO pa3 H3MEHUTCSI CKOPOCTh PEaKIIUi K MOMEHTY,
koraa npopearupyet 0,8 Mmonw/1 SO2?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m miotHocThio 1,153 1/MA
coaepxutcs 312 r HsPOa. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Brnanets - HaBBIKAMH MPUMEHEHHS OCHOBHBIX Ilpumepnsvie npakmuyeckue 3a0anus 01 IK3IAMeHA:

XUMHAYECKUX 3aKOHOB B
npodecCHOHATEHOM JIeATEIIEHOCTH;

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. dnsa peakunu CHy ) + CO2 ) = 2 CO () + 2 Hz () onipenennte BO3MOXKHOE HaINpaBICHUE
CaMONIPOM3BOJILHOTO TEYCHHS pPEAKLUWU IPH CTAaHJAPTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, ecnn TennoBoii 3GeKT peakuuy 10 3aJaHHOH TEMIEpaTypsl He H3MEHHUTCA. YKaKHUTE: a)
BBIJICJISICTCSl WIIM TIOTJIONIACTCS SHEPIHUs B XOAE peakiuu; 0) MpUUMHY HAWJCHHOTO W3MEHECHUS
sHTponuu. Paccunraiite TemmnepaTypy Hadala peaKii.

2. BeIpa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIUi
Noey + 3 Haoey = 2 NH3p), AH = -92,2 xJIx. Ykaxure HamnpaBiI€HHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHUKEHUM TEMIEPATyphl, €CIU JaBJICHUE ITOCTOSHHO; 0) npu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CKOJIbKO MULUTHUIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TJIIOTHOCTHIO 1,84 r/mi
notpelyercs uist mpurorosyenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crneayromux coseil moxaseprarorcs ruaponusy: NapSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIDHBIE YPAaBHEHHUS THUIPOJIM3a COOTBETCTBYHOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3onb rumpokcuaa Maraus nonydeH nyreM cMmemmuBanusg 0,02 1 0,011, pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIDKYILYIO CUITy U ONpPEEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
NPOTEKaHUs pPEaKLUWU TPH CTAHAAPTHBIX YCIOBHUSAX, MCIOJIb3YS 3HAUYEHUS OKUCIUTENIbHO-
BOCCTAaHOBUTENBHBIX MoTeHIHuanoB HJ + H3POs — Jo + H3PO3 + HO.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
NPOTEKAIOIINX MPH IEKTPOXUMHUYECKOM Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 6) Bo
BJIaXKHOM Bo3ayxe. Onpenenute yObUIb Macchl aHOJIa IPU KOPPO3MM B KUCION cpene 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTE MIEKTPOHHO-MOHHBIE YPABHEHUS SJIEKTPOJIHBIX MPOLECCOB (aHOI MHEPTHBIN) U




CTpyKTypHBIH
PYKTYP [Tnanupyemblie pe3ynbTaThl
AJIIEMEHT O1eHOYHBIC CpE/ICTBA
oOydeHus
KOMTICTCHITHH
MOJICKYJISIPHOE YPaBHEHHE PEAKIUH, IIPOUCXOASIICH mpu dtekTponuse pactBopa CoSOs,
Beruuciure pakTryeckoe KOJTMYECTBO METala, MOJyYeHHOTO Ha KaToJIe PH JIEKTPOIIH3E
Co(NOg)2, eciu 351eKTpOIIH3 MPOBOAKIM B TeueHHH 1 4. Bhixoa MeTasia mo Toky coctaBui 85%.
VYKaXuTe BO3MOKHBIC TPUYMHBI YMECHBIIICHHS BBIX0JIa METAJIJIA 110 CPABHEHHIO C PACUYCTHBIM.
IK-1
CIOCOOHOCTBIO K aHAJIM3Y U CHHTE3Y
3HaTh - OCHOBBI  JIOTHKH, HOPMBI Ilepeuens meopemuueckux 60npocos
KPUTUYECKOTO  TOaX0aa,  (OpPMBI 1. OCHOBHBIE METO/IBI XUMUYCCKOTO aHAJIH3a.

aHaIN3a;
- METOJbI a6CTpaKTHOFO MBIIIJICHUA
IIPY YCTaHOBJICHUH UCTUHBI;

- METOJbl HAYYHOTO HCCIICIOBaHHS
OyTéM MBICIIEHHOTO pacuyJICHEHUS
00beKTa (aHATN3) U ITyTEM U3yUCHHS
npeaMeTa B €ro  IEeNOCTHOCTH,
€MHCTBE €ro YacTeil (CUHTE3)

2. OcHOBHBIE IPUOOPHI M 000PYIOBAHKE [UIST XUMHYECKOTO aHAIHM3a BEIIECTB.
3. Meronuku npoBeaeHuUs ONbITOB. [IpaBuiia TeXHUKU 6€30MaCHOCTH.

Ymets - aJIeKBaTHO BOCIIPUHUMATh
nH(pOpMaLIMIO, JIOTUYECKH BEPHO,
apryMEHTUPOBAHO M SICHO CTPOMTH
YCTHYIO U TUCBMEHHYIO PEyb;

- C HCIOJB30BAaHUEM  METOJOB
abCTpPaKTHOTO MBIIIJICHUS], aHAJIN3a
u CHUHTE3a aHaJIM3UPOBATh
albTepHaTUBHbBIC BapHaHTHI
pELIECHNS NCCIIEI0BATENbCKUX 3a1a

Ilpumepnvle npakmuueckue 3a0anus

1. Onpenenuth ¢ KaKMMHU U3 yKa3aHHBIX HID)KE BEIIECTB MOXKET B3aWMOJEMCTBOBATH PacTBOP
TMJIPOKCUIA Kajusl: MOA0BoJIopoaHas kucnota, xjaopun meau (II), oxcun yrnepona (IV), oxcun
ceunua (II), rugpokcun amoMuHUA, TUAPOKCUA amMMoHusA. CocTaBbTE€ YpaBHEHMSI BO3MOKHBIX
peaknuii B MOJIEKYISIpHOW U MOHHO-MOJIEKYJISIpHOH (hopmax.

2. Ompenenute BO3MOXHOCTh BOCCTAaHOBJIEHHs OKcuaa jkene3a FesOs yrmepomom npum
cTaHaapTHbIX ycnoBusx u Temreparype 1100 K. Peakuus Boccranosnenus FesOa: Fe3Osw) +4C) =
= 3F9(1<) + 4CO(I‘)

3. TemneparypHblii k03¢ ¢duIMeHT peakuu paBeH 2,5. Kak u3MeHHUTCS CKOPOCTb peakiuu: a)
1pu noBblieHnu TemnepaTypsl oT 60 1o 100°C; 6) npu oxynakAeHUH peaKMoOHHON cmecH oT 50 1o
30°C?

4. JIns obpatumoit peakimu FesOxx) + Har = 3FeOk) + H2O(r 3anuimmTe BbIpakeHHEe KOHCTAHTHI
paBHoBecust AH®, x/[x = + 69,8. [lpemnoxure crnocoObl yBeTHMUEHHUs] KOHIIEHTPALUU MPOJYKTOB
peaxIuu.

5. Ilpu npokanuBaHUM METAJUIMYECKOTO THTaHa oOpaszyercs Oenblii MOPOLIOK, KOTOPBIHA
pacTBOpsieTCsl B KOHIEHTPUPOBAHHOW CEpHOM KHCIOT€ M CIUIABJsIeTcsl €O Mienoubto. YTo
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pescTaBisieT co0ol 310 coequHenne? Hamummre ypaBHEHUS BCEX YKa3aHHBIX PEaKIU.

6. CkoJIbKO MUJUTMIUTPOB 96%-HOro pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
norpedyercs ais npurorosienus 2 i1 0,25M pactopa?

7. Kakuwe BemecTBa W B KaKOM KOJIMYECTBE BBIIEIATCA mnpu mnpoxoxacHuu 48250 Ki
aJieKTpuuecTBa 4epe3 pactBop xisopuaa mapranuna (l1)? CocraBbTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.

8. AmoMuHui ckiienaH ¢ Meapio. Kakoi u3 merauioB OyneT KOppoAHpOBaTh B Cpelie CepHOU
KHUCIIOTHI ¥ aTMocdepe BiIakHOro Bo3ayxa? CocTaBbTe CXEMbI AJICKTPOXHUMHUECKON KOPPO3HH.

Bnaners

- HaBBIKaMH IIOCTaHOBKH IICJIH,
CIOCOOHOCTBIO B YCTHOH  H
MMMCHEMECHHOMN peun JJOI'MYCCKHU
0(hOopMUTH pe3ybTaThl MBIIIICHHUS;
- IEJIOCTHOM CHCTEMOW HaBBIKOB
UCIOJIb30BAHUSA abCTPaKTHOTO
MBIIUICHUS] TIPY PEIICHHH TPOOIIEM,
BO3HUKAIOIIUX TPU  BBIIOJIHEHUHU
HCCIIEIOBATENbCKUX pabor,
HaBbIKAMHU  OTCTaWBaHUS  CBOEH
TOYKH 3pCHUA

Ilpumepnovie npakmuuecKkue 3a0anus:
[IpoBecTH aHaIM3 BAMSHUSA KOHIICHTPAIIMH Ha CKOPOCTh XUMHUYECKOM PEaKIIuu
NaxS203 + HSOs4 = S + SO2 + NaSOs + H2O mo skcnepuMeHTanbHBIM JTaHHBIM. [IpoBecTn

00pabOTKy TOJYYCHHBIX JAHHBIX C HCIOJB30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHH. Pe3ynbTaThl ONTOB NPEJACTaBUThH B BUJIE TAOIHUIBI 1.
Tabauua 1
Howmep O06beM, M1 Konuenrpanus Bpems Ckopoctb
OIIbITA Na2S,03 H.O H2SO4 Na2S,03, 10?2 | nosiBrenus peaKiuu, 102,
MOJIB/TT MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

[To manHBIM TaOMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc KoHmeHtparuio NaxS;0Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.

Crenathb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMU THOCYIh(haTa HATPHs.




0) Ilopsinok nmpoBeaeHns MPOMEKYTOYHOH ATTECTALMH, OKA3aTeJ I M KPUTEPUH OLlCHUBAHMA:

[TpomexyTouHass arTecTanus MO MUCIHUIUIMHE «XUMHS» BKIIOYAET TEOPETUUYECKUE BOIMPOCHI,
MO3BOJISIIOIINE OLICHUTh YPOBEHb YCBOCHHS OOYYAIONIMMHUCS 3HAHWH, W TPAKTUYECKUE 3aaHUs,
BBISBJISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMECHHI U BIIQJICHUHN, IIPOBOIUTCS B hOpME IK3aMEeHa.

DK3aMeH 10 JaHHOW TUCIUIUTMHE TPOBOJUTCS B YCTHOU (hOpMeE 10 IK3aMEHAIIMOHHBIM OHJIeTaMm,
KQKIBIA U3 KOTOPBIX BKIIOYAET 2 TEOPETUYCCKUX BOMIPOCA M OHO MPAKTHUECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OICHKY «OTJH4HO» (5 OamioB) — oOyyarommics JEMOHCTPUPYET BBICOKHI YpPOBEHB
c(OPMHPOBAHHOCTH KOMIIETCHIIUH, BCECTOPOHHEE, CHCTEMAaTHYECKOe U TIIyOOKOE 3HaHUE Yy4eOHOTO
MaTepuaiia, CBOOOJIHO BBHIMOJHACT MPAKTHYSCKHE 3aJaHHs, CBOOOIHO OIEPUPYET 3HAHHIMH,
YMEHHSIMH, IPUMEHSET UX B CHTYAIHSIX MTOBBIIICHHON CIIOKHOCTH.

— Ha OIIGHKYy «xopomo» (4 Oamia) — oOy4aromuics JAEMOHCTPUPYET CPEIHHA YpOBEHb
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HaHHWs, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIIMOKW, HETOYHOCTH, 3aTPYIHEHHs TPU AHATUTHYECKUX OIepalusx, NepeHoce
3HAHWW U YMEHUH Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «yJIO0BJIETBOPHTEIbHO» (3 Oaiuia) — 00yJarouuiics JeMOHCTPUPYET IOPOTOBBI YPOBEHb
c(OPMUPOBAHHOCTH KOMIICTCHIIMNA: B XOJ€ KOHTPOJIbHBIX MEPOIPHUSATHH JOMYyCKAIOTCS OIIMOKH,
MPOSIBJISIETCS.  OTCYTCTBUE OTHACIBHBIX 3HAHWW, YMEHWH, HABBIKOB, OOYYAIOIIUICS WCIIBITHIBACT
3HAYUTEIIBHBIC 3aTPYIHEHUS TPU ONEPUPOBAHUYU 3HAHUSAMHU M YMECHUSIMH TIPH UX MEPEHOCE HA HOBBIC
CHUTYaIlUH.

— Ha OICHKY «HeyT0BJIeTBOPUTEILHO» (2 6aymia) — o0yJaromuiics TeMOHCTPUPYET 3HAHUS HEe Ooliee
20% TeopeTHYeCKOro Mmarepuana, JOMYyCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXET I0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKM PEIICHUS TIPOCTHIX 3a/1a4.

— Ha OLICHKY «HEeYJIOBJIETBOPUTEJbHO» (1 Oayur) — oOyyaromumiicss He MOXET IOKa3aTh 3HAHUS Ha
YpOBHE BOCIPOM3BEACHHUS W OOBSICHCHHS WH(GOPMAIMH, HE MOXET I10Ka3aTh WHTEJUICKTYaJIbHBIC
HaBBIKH PEIICHHS MTPOCTHIX 3aj1au.

8. YuedHOo-MeTOoAMYECKOE H HH(POPMALIMOHHOE 0O0ecnedyeHue THCIUTLINHBI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yueOnuk / 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/bookread?2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komspa, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TY. -
Maruurtoropek : 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 oOpamenus: 14.10.2019). - MakpooObekT. - TekcT : 3JIeKTPOHHBINA. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
Mumypuna ; MarHutoropckuid roc. Texuuueckuii yH-T uM. I'. . 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 obpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Caenenus goctynHsl Takke Ha CD-ROM.

2. Mensuuk, H. JI. Tucnepcubie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. MynuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY wum. T. M. Hocopa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - 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 : AJIEKTPOHHBIA. -
Ceenenus goctynHsl Takke Ha CD-ROM.
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3. Komsima, JI. I'. OkucauTEnbHO-BOCCTAHOBUTEIbHBIE peakUuu. OCHOBBI 3JCKTPOXUMHH :
yaeonoe nocodue / JI. I'. Konsga, O. P. Mymmuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c. :
Wi, TaoI. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BJICKTPOHHBIN. -
NmeeTcs nedaTHblil aHAJIOT.

4. Mumypuna, O. A. Xumunueckass kuHeThka. COCTOSHME XMMHMUYECKOI'O pPaBHOBECHUS :
npaktukyMm / O. A. Mumypuna, 3. P. Mymmna, O. B. Epmoa ; MarHUTOropckuii roc. TEXHHYECKUI
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 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 obOpamenusi: 22.10.2019). - MakpooObekT. - TEeKCT : IJNEKTPOHHBIU. -
Ceenenus goctynHsl Takke Ha CD-ROM.

B) MeToauuyecKue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHUX IPOILIECCOB: METOJMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO AWCHMILIMHE «XUMHS» s OOydaroluXcsl BCEX HalpaBICHUIA
MOJITOTOBKH U CHEIHaIbHOCTEH AHEBHOU (popmbl 0O0ydenus / O.A. Mumrypuaa; MarHuTOTOpPCKHiA TOC.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2016. — 11 c. —
Tekcr : HenmocpeICTBEHHBIMN.

2. Komsama, JLI. Xwumuueckas TepMOAMHAMHKA: METOAMYECKHE  yKazaHUs s
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUSA» Uil O0OyYaroIIMXCS BCEX HaIpaBJICHUMN
MOATOTOBKU U crenuaibHocTedt Bcex ¢opm oOyuenus / JL.I. Komsma; Marnutoropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
Tekcr : HenmocpenCTBEHHBIMN.

3. Konsma, JI.I. CkOpoCTh XUMHYECKUX PEaKIUid U XUMHUYECKOE paBHOBECHE: MeToanuecKkue
yKa3aHUs K JIabopaTOpHBIM paboTaM Mo JUCHUILTUHE «XUMUsD» A7l 00ydaromnuXcsl BCEX HalpaBJIeHUN
MOATOTOBKH U crnienraiibHocTel Beex Gopm ooydenus / JI.I'. Komsna, E.B. Tapaciok; Marautoropckuii
roc. rexunueckuil yu-T uM. I'. . HocoBa. — Maruuroropck : MI'TY um. I'. K. Hocosa, 2020. -8 c. —
Tekcr : HemocpeACTBEHHBIN.

4. PomuonoBa, H.M. Xumnueckas KuHeTHKa. XHUMHUYECKOE pPAaBHOBECHE: METOIMYECKHE
YKa3aHUs JUIsl CaMOCTOSITENIbHOM paboThl MO AMCHMILIMHE «XUMHUS» s OOydaroluxcs BceX
HamnpaBlIeHUH MOArOTOBKM M crenuainbHocTel Bcex ¢(opm oOyuenus / H.M. Poaumonosa, A.Il
[Tonomapes; Maraurtoropckuii roc. Texundeckut yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbI.

5. Uynposa, JI.B. PactBopbl: Mertommyeckas paszpaboTka K Ja0OpaTOpHBIM paboTam Mo
TUCLHUIUIMHE «XHUMUS» A 00ydaromMXcsl BCEX HAIPaBJICHUH MOATOTOBKU U CIEMAIbHOCTEH Bcex
dbopm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHutoropckuii roc. Texuuueckuit yu-t um. . U.
HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 41 c. — TekcT : HenmocpeACTBEHHBII.

6. Uympora, JI.B. PacTBopel: Merommueckas pa3paboTKa K CaMOCTOSTEIHHOW padoTe 1o
TUCHUIUIMHE «XHUMUs» A 00ydaromMXCsl O BCEM HAIPaBIEHHUSIM MOATOTOBKU M CIEHUAIBHOCTSIM
Bcex (opm oOyuenust / JI.B. Uymposa, 3.P. Mymnuna, O.A. Mumypuna; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. 1. HocoBa, 2017. — 26 c. —
TekcT : HemocpeACTBEHHBIM.

7. Konsna, JL.I'. KonnonaHele pacTBOpBI: METOMYECKUE yKa3aHHs K JabopaTopHOil paboTe mo
TUCHUIUTMHE «XUMHS» A 00y4arolMXcs M0 BCEM HaIpaBJIE€HUSM MOATOTOBKH M CHEIHATIBHOCTIM
Bcex Gopm oOyuenus / JLI'. Komsina, JILA. bonbsH; MarHUTOTOpCcKUil roc. TEXHUYECKUH YH-T UM. [
N. Hocoa. — Marautoropck : MI'TY um. I'. K. Hocosa, 2017. — 9 c. — TekcT : HenmocpencTBEHHbIN.

8. Konsana, JI.I'. OxucIuTEeIbHO-BOCCTAHOBUTENbHBIE PEAKLUU: METOAMYECKHE YKa3aHUs K
nabopaTopHON paboTe MO JUCIUTIINHE «XUMHS» ISl 00yUJaIOIMUXCs BCEX HAMPaBICHUH MOATOTOBKH
u cneuuanbHocTelt Bcex (opm oOyuenus / JL.I. Komsnma, E.B. Tapactok; Marautoropckuii roc.
texHnyeckul yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. M. Hocosa, 2020. — 10 c. —
TekcT : HenocpeACTBEHHBIN.

9. Komsama, JI.I. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUU ¥ DAJICKTPOXUMHUYECKHUE


https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

MPOLIECChI: METOIUYECKasi pa3padoTKa K CaMOCTOATENIbHOUM paboTe [uisi OOyJaromMXcs MO BCEM
HaIpaBJICHUSAM TOJTOTOBKH M CIeHAIBHOCTAM BceX Gopm obyuenus / JI.I'. Konsga, E.B. Tapacrok,

3.P. Mynnuna; Marauroropcekuii roc. texundeckuit yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY

uMm. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenmocpeACTBEHHBIH.

10. MumypuHa,

O.A. DJEeKTpOXUMHMUYECKHUE IPOLIECCHI:

METOINYCCKUC

yKa3aHus K

7a00paTopHOil paboTe MO AUCHMIUIMHE «XHUMHUS» JUId OOyYaroIMXCs IO BCEM HAlpaBICHUSAM
MOJTOTOBKH M CHEIHATIBHOCTSIM BceX ¢opm obyuenuss / O.A. Mumypuna, H.M. Ponuonona;

MaruuToropckuii roc. TeXHudeckud yH-T um. I'. W.

Hocoga, 2017. — 13 ¢. — TeKcT : HeMmoCpeACTBEHHBIH.

HocoBa. — MarauToropck :

r) [IlporpammHuoe odecnneuenne u UHTEpHET-pecypcehI:

IIporpammuoe obecnevyenue

Haumenosanue 110 No norosopa Cpox neficTersa

JIMIICH3UN

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

KJIaCCOB)

MS Windows 7 Professional 5y 757 17 o1 27.06.2017 27.07.2018

(m1s KIIaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpovHO

7Zip cB000IHO pacupoctpansemoce 110 0eccpoYHO

FAR Manager cB000THO pacnpocTpansemoe [10 OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca

CcrUIka

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

https://dlib.eastview.com/

HanuonaneHas  uH(OpMaIMOHHO-aHATTUTUYECKAs
cucteMa — Poccuickuil HMHAEKC  HAY4HOTO
mutuposaunst (PUHII)

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

ITouckoBas cucrema Axamemusi Google (Google
Scholar)

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

WNudopmaronnas cucremMa - EJMHOE OKHO URL: http://window.edu.ru/

J0cTyna K MHOOPMAIMOHHBIM pecypcam

denepanbHOE  TOCYIAPCTBEHHOE  OIOJHKETHOE

YUPEKICHUE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
OPOMBIIIIEHHOM COOCTBEHHOCTH

Poccuiickas  T'ocynapcrsennas — OMOMMOTEKA. | oo . rsl. ru/ru/dreaders/catalogues/
Karanoru

DOnekTpoHHBIE pecypchl Oubmmoreku MITY wum.
I'.1. HocoBa

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

9. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre JUCHMIIIMHBI

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrnieucHue JUCIMITIIIMHBI BKIIFOYACT!:

MITY um. I'. WL

Twumn 1 Ha3BaHUeE AyJUTOpUHn

OcHalueHue ayuTopun

YuyeOHble ayIUTOPUH JUIS
NPOBEJACHUS 3aHATUIM
JEKIIHOHHOTO THUIIA

MynbTUMEIUWHBIE CPEACTBA XPaHEHUS,
npeJcTaBieHust HHPOpMaLUn

nepeaadn

n

YyeOHble ayAUTOPUH JJIs

Ob6opynoBaHue AJis1 BBITOJHEHHS 1a00paTOPHBIX padoT,




Tun u Ha3BaHUE ayJUTOPUHU

OcHalleHue ayuTopun

NpoBeACHUS JIa0OpaTOPHBIX
3aHATUM, TPYIIIOBBIX U
WHIUBHUAYAIbHBIX KOHCYJIbTAIHH,
TCKYIIECIrO KOHTPOJA U
IPOMEKYTOUYHOM aTTeCTAlUH

XUMHYECCKas Iocyaa, pCakKTHBBI,
Har JIAAHBIC MAaTCPUATIbL: Ta6JII/II_H:I, CXEMBI, IIJIaKAaTHI.

Ilomemenus s
CaMOCTOSITEIbHON pabOTHI
00yJarIuxcs

maketom MS  Office,
BBIXOZIOM B VIHTEpHET M C JOCTYIIOM B DIIEKTPOHHYIO

IlepcoHalIbHBIE  KOMIIBIOTEPBI €

nH(OPMAIIMOHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA

HOMCH_IGHI/ISI JJI1 XpaHCHUA U
PO HUITAKTHIECKOTO 00CTY)KUBAHHUS
yaeOHOro 000pyAOBAHUS

Cremnnaxu, cel(sl 111 XpaHSHUsT y4eOHOTO 000PYA0BaHUS
WHCTpYMEHTHI JIsI peMOHTa 1ab0opaTOpPHOTO
00opyaOoBaHUs.




