MuHucTepcTBO HayKH U BeICIIero oopazosanus Poccuiickoit Denepainu

DdenepanbHOE rocyJapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BbICLIEr0 00pa3oBaHus
«MarHuToropcKui rocy1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET
um. I 1. HocoBa»

PNCTHDT
MR TR1L mn’,u\n\\‘\‘,‘ ;l
; 4 1} !
CIARIAPTINA — |
: /Ta €CTECTBO3HAHUSA

M CTaHJapTU3ALUH

"7~  WIO.Mesun
Z

« 29 »  okrs6ps 2018 .

PABOYAS ITPOT'PAMMA JTUCHUIIIMHbI

XUMUs

Hanpasnenune noaroroBku
08.03.01 CrpoutenbcTBo

Hamnpasnennocts (nmpoduiib) mporpaMmmel
[IpoMBILIIIEHHOE M TPAKIAHCKOE CTPOUTEIHCTBO

YpoBensb BbicLIero o0Opa3oBaHus — OakajaBpuaT

[IporpamMmma noaAroToBKM — MPUKJIAIHON OakajiaBpHaT

\

®opma ol0yuenus
Ounas

HMHCTUTYT eCTECTBO3HAHUSA U CTaHIAPTU3AIINH
Kadenpa xumun

Kypc 1
Cewmectp 1

Marsuroropek
2018 r.



PaGoyas  mporpamma  coctaBieHa Ha ocHoBe ®I'OC BO 1no  crmenuaabHOCTH
08.03.01 CtpouTenscTBO, yrBepx)aeHHOro mpukazoM MOuH P® ot 12.03.2015 r. Ne 201.

PaGoyas mporpamMmma  paccMOTpeHa W ojo0OpeHa Ha  3acelaHWH  Kadeapbl  XHMHH
«22» oxtsa0ps 2018 r., mpotokon Ne 2. .

3as. Kaq)enpoﬁm (’?’ < / HJL. MensHuk

PaGouass mnporpamma omoOpeHa METOAMYECKOW KOMMCCHEH HMHCTHTYTa €CTECTBO3HAHHSA H
crangapru3anuu « 29 » oxtsaops 2018 r., mpotokon Ne 2.

[Ipencenarens 7 / 1.JO. Me3un

N

CoracoBaHo:

3aB. kadenpoii CTPOUTEIHHOTO
MPOU3BOJCTBA / M..b. IlepmskoB

o

Paboyas nporpamma cocraBieHa: JIOIIEHT Kadeapbl XUMHH, K.T.H., JOLEHT

,} ')

O.A. Mumypuna

Penensent: JOIEHT Kadeapsl NMpUKIAIHON
TEOpETHYECKON (U3UKH,
K.X.H., JOIIEHT

q@iﬂ// =~ /B.A. Jlo3opoB




JIncr perncTrpanuu H3MeHEeHHI M 10TIOTHEHH i

Jlata, No
No Pz PILI Kpatkoe conepxanue MPOTOKOJIA [Toamuce )
n/m U3MEHEHUS/ IOTIOTHEHUS 3acelaHus 3aB.Kadenpoii
Kadenpbl
1 8 AxTyanu3anus y4eOHO- 15:10.2019 1.
METOIUYECKOTO U | mporokos Ne 2
HH(OpPMAITMOHHOTO ObecTeueHus ﬂ%//g/ %z
JUCITUTITHHBI
2 |8 AxTyanmu3anus yuebHo- | 01.09.2020 1.
METOIUYECKOTO u | mporokon Ne I 4

UHGOPMALIMOHHOTO 00ecreueHHs
JUCIHTUTHHBI

%é///{g 1




1. Iles1k ocBOEHUS TUCITHILIHHBI

[lenssMu OCBOGHHUSI TUCHHUILIUHBI «XUMHS» SBIsSeTCsS (opMupoBaHHue (yHIAMEHTATBHBIX
3HaHHI>'I B 06.HaCTI/I COBpeMeHHOI\/'I XUMHH, BKIKOYAIOIINX OCHOBHBIC IIOHATHUA, 3dKOHBI H
3aKOHOMEPHOCTH, OIMCHIBAIOIIAE CBOMCTBA XHMHYECKHUX COCAMHEHUH; pa3BUTHE HABBIKOB
CaMOCTOHTGHBHOﬁ pa6OTI:I, HGOGXO,Z[I/IMBIX JUUIA HpI/IMeHeHI/IH XUMHNYCCKUX 3HaHI/II>'I HpI/I I/I?)y‘IeHI/II/I
CIIELMATBHBIX TUCIUIUIMH U aJbHEUIIEH MPAKTUYECKON IEATeIIbHOCTH.

2.MecT0 TMCHMILUIMHBI B CTPYKTYpPe 00pa3oBaTeibHO MPOorpaMMsl OAroOTOBKHU 0akajnaBpa

Huctmmumua b1.b.11 «Xumusi» BxoauT B 0a3oByro dYacTh Onoka 1 oOpa3oBaTesbHOM
IPOTPaMMBI.

JInst u3ydeHusi TUCIUILUTMHBI HeOOXOAMMBI 3HAHUS, YMCHUS M BIaJIcHHUS, COPMUPOBAHHBIC B
pe3ynbTare TONydeHHs cpenHero (TMosiHoro) oOmiero oOpa3oBaHMS MO JUCHUIUIMHAM «XHMHS»,
«Dusznka», «MaremMaTuka».

3HaHUS W YMEHUS CTYICHTOB, IOJy4CHHBIC NPH HW3YyYCHUH NaHHOW IUCHMIUIMHBI OymTyT
HEOOXOJMMBI WM TpU  JajbHEHIIEM M3Y4YCHUM TaKWX JIUCHUIUIMH, Kak «be3omacHOCTh
KU3HEACATENBHOCTH»,  «MeTanmandeckue KOHCTPYKIUHU», <«JKene300eTOHHBIE H  KaMCHHBIE
KOHCTPYKIIHH».

3 Komnerennun odyuyarwerocsi, Gopmupyembie B pe3yJibTaTe 0CBOCHHUS TUCHUILINHBI U
IJIAHUpPYeMbIe pe3y/IbTaThl 00y4eHust

B pesynpTaTe 0CBOCHHS NUCIUIUIMHBI «XHUMUS» 00YJAFOIIUICS JOIKEH 001a1aTh CISAYIOIICH
KOMIIETCHIIUCH:

CTpYKTYpHBII 3JIEMEHT [Tnanupyembie pe3ynbTaThl 00yICHUS
KOMIICTCHIIU

OIIK-1

CIIOCOOHOCTBIO UCIIOIL30BaTh OCHOBHBIE 3aKOHBI CCTCCTBCHHOHAYYHbIX JUCHUIIINH B
HpO(l)CCCPIOHﬂJ'IBHOﬁ ACATCIIBHOCTHU, IPUMCHATH MCTOAbl MATEMATUUCCKOT'O aHAJIN3a U
MAaTEMaTH4ICCKOI'O (KOMHBIOTepHOI‘O) MOZACIIMPOBAHUS, TCOPCTUUCCKOTO U SKCIICPUMCHTAJILHOTO
HCCICO0BaHUA

3HaTh - OCHOBHbIE XUMUYECKUE TIOHATHUS, TIOJIOKEHUS U 3aKOHBI;

- METOJbl XMMHYECKOTO aHaJln3a BEUIECTB U 0OBbEKTOB OKPYKAIOIIeH
Cpelsl;

- COBPEMCHHBIE HAIIPABJICHUsl Pa3BUTHS HAyYHBIX TEOPHM, METO/BI
TEOPETUYECKOT0 U AIKCIIEPUMEHTAIBLHOTO UCCIIETOBAHMS

YmMmeThb - pelarh pacueTHbIE 33/1a41 MPUMEHUTENBHO K MaTepualty IporpaMmabl;
- peuaTh pacueTHbIE 33Ja4H MPAKTUYECKOTO COIePKAHUS;

- IPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHMSI CaMOTIPOU3BOIbHBIX
IMPONLECCCOB B PA3JIMYHBIX XUMHUYCCKUX CUCTCMAX;

- IPUMCHATH MCTOJbl MATCMATUYCCKOI'O aHAJIM3a U MATECMATUYCCKOT'O
(KOMITBIOTEPHOT0) MOJACIIUPOBAHUS, TEOPETUUECKOTO U
OKCIICPUMCHTAJIIbHOT'O UCCIICIOBAHUS

B.HaI[eTI: - HaBbIKaMU MMPUMCHCHUSA OCHOBHBIX XUMHWYCCKUX 3aKOHOB B
npodeccuoHaNbHOM 1eATENbHOCTH;

- MPAKTUYECKUMHU HaBBIKAMH TEOPETUYECKOTO U HKCIIEPUMEHTAIILHOTO
UCCIIEIOBaHMS B 00JIaCTH XUMHUH;

- METOAaMM UCCIICIOBAHUA U CHOCO6HOCTBIO 06’[>}ICH}ITB €ro pe3yJibTaThbl
MPUMEHUTEHHO K MPo(ecCHOHANBbHOM 1eATeTbHOCTH




OIIK-2

CIIOCOOHOCTBIO BBISBIIATh €CTECTBEHHOHAYYHYIO CYHIHOCTh MpoOJeM, BO3ZHUKAIOMIUX B XOE
IPOM3BOJICTBEHHOIN JEATENIbHOCTH, NPUBJIEYb IS UX PEIICHUS COOTBETCTBYIOLIUH (HU3UKO —
MaTeMaTUYECKUM anmnapar

3HaTL - OCHOBHBIE XMUMHUYECKNE OHATHS, ITOJIOKEHUI U 3aKOHEI,

- COBPCMCHHBIC HAMPABJICHUS Pa3BUTHsI HAYYHBIX TCOPHUH;

- METOJIbI TEOPETHYECKOTO0 U OIKCIEPUMEHTAIBHOTO HCCIEIOBaHUS B
0071aCTH XUMHH

YMerb - peluaTh pacueTHbIE 3a/1a41 IPUMEHUTENBHO K MaTepually IporpaMmsl;

- TNPOTHO3MPOBATH BO3MOXHOCTH IPOTEKAHHA CaMOIPOM3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMHUUECKUX CUCTEMAX;

- COYETaTh TCOPHUIO M MPAKTHUKY JJIS PEIICHUS] MH)KCHEPHBIX 3a4a4

Buianers - HaBbIKAMM IPUMCHEHUS OCHOBHBIX XHMHMUYECKMX 3aKOHOB B
po¢eCCHOHATILHOMN 1EATEIbHOCTH;

- IPAKTUYECKUMH HABBIKAMHM TEOPETUYECKOIO U DKCIEPUMEHTAIBHOIO
UCCIIEIOBaHUsI B 00JaCTH XUMHM, MpHUBIEKas Ul UX PpEILICHUs
COOTBETCTBYIOUINH (PU3MKO — MAaTEMAaTHUECKUH anmapar

4. CTpykTypa U colepxkaHue IUCUUILTHHBI

OO01mas TpyA0eMKOCTh TUCHUTUIMHBI COCTABIISIET 2 3a4eTHRIX SUHUIIBI 72 aKaj. Jaca:
— KOHTaKTHas padota — 34,95 akan. yaca:
— ayautopHas — 34 akaj. 4aca;
— BHeayautopHas — 0,95 akaj. 4aca;
— camocTosTenbHas pabora — 37,05 akaj. daca;
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1. Xumuyeckast 1] 3 2 6 |- odhopmiieHne oTyeTa 1o (3ammra OIIK-1
TepMOJAMHAMUKA 11abopaTopHoit paboTe;  |jaGopaTopHoil  |-3yB
- PEIICHUE JIOMAIIHETO | oGy OIIK-2
3agaHus Ne 1; Jlomanee -3yB
- CaMOCTOSTEIBHOE
o 3aganue Ne 1.
n3ydeHue yueOHol 1 -
HAy4HOU JIMTEPATYPBL. CCTHPOBAHMC.
2. Xumunyeckas 1] 2 2 6 |- ohopmiienne oryera no (3ammura OIIK-1
KHUHETHKA nabopaTopHoOit paboTe;  |jaGopaTopHoil  |-3yB
- PCIICHUE IOMAIIHETO | oG orey OIIK-2
3agaHus Ne 2; Tlomarisee -3yB
-CaMOCTOSITETTLHOE
¢ 3aganue Ne 2.
n3ydeHue yueOHoi 1 T
HAY4YHOI JIUTEPaTypBhL. CCTHpOBAHHC.
3. PacTBOpHI 1| 2 421 | 6 |- opopmieHue oTUETA IO [3amuTa OIIK-1
1n1abopaTopHoOll paboTe;  |jaGoparopHoil  |-3yB
- PCIICHUE IOMAIIHETO | oG orey OIIK-2
3aganus Ne 3; Tlomarisee -3yB
-CaMOCTOSITETTEHOE
v 3aganue Ne 3.
u3ydeHue yueOHol u T
HAY4YHOI JTUTEPaTypBhL. CCTHPOBAHHC.
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4. lucriepcHbIe 1| 2 4 6 |- oopmiieHHE OTYeTa 11O |3amuTa OIIK-1
CUCTEMBI 1n1abopaTopHOlt paboTe;  |jaGoparopHoil  |-3yB
—CaMOCTOﬂTeJ'IIéHO% paGOTHI. OIIK-2
M3YHCHHC yHCOHOU M TectupoBanue. |-3YB
HAyYHOU JTUTEPATYyPHI.
5. OKMCIIUTEIIBHO- 1 2 2121 6 3amura OIIK-1
BOCCTQHOBHUTEIIbHBIC - 0pOpMIIEHHE OTUETA 10 | raGopaTopHOl  |-3YB
npoteccH 1abopaTopHOii padore; pPaBOTHL. OIIK-2
- PEIICHHE JOMAIIHETO |\ ;o oipee 3yB
3agaHus Ne 4; No 4
-CaMOCTOSITETTbHOE 3a/laHue A2 2.
u3yuenne yueGHOH u | | SCTHPOBaHHE.
Hay4HOH JIUTEPATYPBL.
6. 1| 6 3/21 | 7,05 |- obopmieHune oTyera 1o |3ammuTa OIIK-1
DNEKTPOXUMHUYECKUE nabopaTopHoii pabote; naboparopHoit  [-3yB
CHCTEMBI - PCIICHUC IOMAIIHETO | 4G 0T, OIIK-2
3alaHuA Ne 5, ILOMa]_HHee -3yB
-CaMOCTOSITETTLHOE
g 3aganue Ne 5.
n3y4deHue yueOHou u -
HAY4YHOM JINTEPATYPBL CCTHPOBAHMC.
Hroro no 1| 17 | 17/6A 37,05 3aver
AUCIHUTLTHHE:

5. O6pa3oBaTe/ibHbIe 1 HHPOPMALMOHHbIE TEXHOJIOTUH

B mpomecce mpemomaBaHuWs —IUCHMIUIMHBI  «XHMHS»  TPUMEHSETCS  TPaJAWIIMOHHAS
nH()OPMAIMOHHO-KOMMYHHKAIIMOHHAST 00pa30BaTeNbHBIC TEXHOJIOTHH.

Jlexnmu mpoxomAT Kak B WHMOpMAIMOHHOW ¢opme, TIe HUMEeT MECTO IOCIIeI0BaTeIbHOE
U3JI0KEHUE MaTepuasa B JAUCHUIUIMHAPHOW JIOTUKE, OCYIIECTBIISIEMOE MPEUMYILIECTBEHHO
BepOATBHBIMH CPEJICTBAMHM, TaK U B (popMme JeKIuii-0ece1bl Uan Iuanora ¢ ayauTOpueH, JEeKIui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3IFOBOM AaTaKW», JEKIUH-KOHCYJIbTAMUA, TAE€ TEOPETUUYECKUU
MaTepuall 3apaHee BbIAACTCA CTYJIEHTaM ISl CAMOCTOSTENbHOTO U3YYEHUS, 11 OJAITOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKIUS TPOXOUT IO THITY BOTIPOCHI-OTBETHI-TUCKYCCHS.

[ToMmuMo 53TOrO0 B JIEKIIMM MOTYT HCIIONB30BATHCS DJEMEHTHI MPOOJIEMHOTO H3JI0KEHUS.
[TpoGieMHas TeKIMsl HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B XOJI€ U3TI0KEHUS
Marepuaga HeoOXOAMMO pemuTh. Takas JeKIus TpPENCTaBiseT COOO0W 3aHATHE, MpeIoJiararoniee
WHULIMMPOBAHHOE TMpenojaBaTeeM MpPUBJICUECHUE ayAUTOPUU K PELICHUIO KPYMHOM HaydyHOU
NMpoOJIeMbI, PAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIICHHUs, MOKa3bIBACT TEOPETUUYECKYI0 U
MPaKTUYECKYI0 3HAYMMOCTh JOCTIOKeHM. Ha mpoOmeMHO NeKnuu HOBOE 3HAHHME BBOJUTCS Kak
Heu3BecTHOe JyIs oOydaromuxcs. [Tonyuennas nnpopmarus ycBanBaeTcs Kak JUYHOCTHOE OTKPBITHE
elle HE U3BECTHOIO IS ceOs 3HAHUS.

Ocoboe MecTo B mpolecce MpenoJaBaHus TUCHUIUIMHBI «XHMHS» 3aHUMAIOT JICKIUH C
WCIOJIb30BAaHUEM JIEMOHCTPAIMOHHOTO XMMHUYECKOTO JKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hambosee
MOJTHO peaJin30BaTh METOJ] MPOOJIEMHOr0 OOYy4YeHHUs dYepe3 TOCTAaHOBKY IMpOOJeM C TOMOIIBIO



JEMOHCTpAIIMK  SIBJICHUH, pEaKIuid WM TporeccoB. Bo3MoXHO oObeauHEHHWE B JICKIIMOHHOM
U3JI0KEHUU TTPUEMOB MBICICHHOTO U PEAIIbHOTO 3KCIIEPUMEHTA, YTO JaeT BO3MOXKHOCTh ()OPMHPOBATH
3HaHUS 00Jiee BBICOKOM CTEIleHH 0000IIEHHOCTH.

Hns  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHKAIIMOHHONH — 00pa30BaTeNbHOW  TEXHOJIOTUU
MPOBOASATCS JIEKLIMU-BU3YAIU3allMK, B XOJE€ KOTOPBIX H3JIO)KEHHE TEOPETHUECKOro Marepuaia
COIIPOBOXKAACTCS IPE3CHTALUEH.

JlekIMOHHBI MaTepuai 3aKperuiaeTcs B Xo/e J1abopaTopHbIX padoT, B X0/€ KOTOPBIX ydeOHas
paboTa mMpOBOAMTCS C peaJbHBIMH XHMMHUYECKMMHM BemiecTBaMu. Ha maboparopHbeix paborax
BBITMIOJHAIOTCSA TPYIIOBbIE WIM HWHIAUBUAYalbHbIE 33JaHud O mpoijaeHHoW Teme. llpoBenenue
a00paTOPHBIX PabOT HEOOXOIUMO MpEeABAPAThH MHCTPYKTAXKEM IO MpaBHIaM 0e30MacHO paboThl B
XUMUYecKoi saboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYACHTOB K JiabopaTtopHoil pabote
ABIIAEeTCS WX oOsA3aTeNnbHas MOATOTOBKA K HEH C COCTaBJIEHMEM TeopeTHuecKkoro BBeaeHus. [lpu
MIPOBEICHUU JIA0OPATOPHBIX 3aHATHH HCIONB3YeTCS METOJ KOHTEKCTHOrO OOyueHHs, KOTOPBIH
MO3BOJISIET YCBOWTH MaTepuan IyTeM BbBISBIEHUS CBsI3€d MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome TOro, 1menecoo0pa3HO  HCIOJNB30BaTh  TEXHOJOTMIO  KOJUIEKTUBHOTO
B3anMMOOOyueHus (mapHyio paboTy) Tpex BHIOB: CTaTHYecKass Tmapa, JAWHaAMUYecKkas Tapa,
BapHallMOHHAs I1apa; COBMENIas €€ ¢ TEXHOJOTHed MOIYIbHOro 00ydeHusi. BBIOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BBIBOIBI 10 CEPUU OTBITOB, UCIIOIB3YS TPUEMBbI AHAIOTHH
Y CpaBHEHHS.

CamocrosiTenbHas paboTa 00yJaromuxcst ABIAETCS OOHUM U3 Hanbosee dY(PPEeKTUBHBIX CPEICTB
pa3BUTHs NOTpPeOHOCTH K Oynaymiemy camooOpasoBaHuio. CamocrosiTenabHas paboTa 00y4aroImuxcs
BKJIFOYACT B ce0s camble pa3sHoOOpa3Hbie (HOPMBI YyUeOHOH IEATEIHHOCTH: BBIMOJHEHUE JOMAITHHUX
3aJjaHui, 3aBepuieHre OoQopmieHHS JTa0OpaTOpPHBIX pPadOT, MOATOTOBKAa K MPAKTUKYMY, H3y4eHHE
OCHOBHOTO W JOTOJHHUTEIBHOTO MarTepuajiga Mo y4yeOHWKaM W TOCOOHWSM, YTEHHE W TpopadoTKa
HAy4YHOH JMTepaTypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX pPabOT, MOJATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, HTOTOBOM aTTecTaluu.

CamocrosarenbHass paboTra oOydaroumMxcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKpervIeHUs
TEOPETUYECKOr0 MaTepuana, M3JI0KEHHOIO IMpenojaBaTesieM, Ha MpOpadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha MOATOTOBKY K JIa0OPATOPHBIM 3aHSTHSM, BBIOJHEHHE TOMAITHHX
3aJlaHui U MOJITOTOBKY K PyOEKHOMY M 3aKIIIOUUTENIbHOMY KOHTpOJIt0. [Tomumo sToro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENbHOM pabOThI B BUJIE IPE3CHTALIUH.

CamocrosrenbHas paboTa 00ydaromuXxcsi 0 AUCHUIUTHHE «XUMHUs» BKIIIOUAET pellleHue 3a/1a4
U BBIIOJHEHHWE 33JaHUN  PENpONyKTHBHOTO XapakTepa IO aIrOpPUTMY, IMPEAJIOKECHHOMY
MpernojjaBaTesieM.

[Tpu npoBeeHnN pyOEKHOTO U 3aKIFOUUTEIBHOTO KOHTPOJIS OCHOBHBIMH 33JJa4aMH, CTOSIIMMU
nepeJ MperojaBaresieM, sSBISIOTCS: BBISIBICHHE CTENEHH MPaBUJIBHOCTH, 00beMa, IIyOMHBI 3HAHUI,
YMEHUH, HAaBBIKOB, IIOJIyYEHHBIX IPH H3YYEHUH Kypca Hapsly C BBIBICHHUEM CTEICHH
CaMOCTOSITENIbHOCTH B IPUMEHEHHH MOJIyY€HHBIX 3HaHUN, YMEHUHN U HaBBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIC CPEJICTBA IO3BOJSIOT OSKCIEPUMEHTHPOBATH C HOBBIMH
dbopmamu koHTposisa. OOyuarolmuMmcsl TMpeAsiararoTcsl TECThl M 3aladd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHCTEMOH MpoBepKu. B oTimume OT OOBIYHOTO TECTHPOBAHUS TaKOW CHOCO0
KOHTPOJISI TO3BOJISIET CTYAEHTAaM B JII000€ BpeMsl MMPOUTH TECT, MPOAHATU3UPOBATH OUIMOKH U MPONTH
TECT BTOPUYHO.

B nomonmneHnn kK Kypcy «XHMHH» OOYYaIOIMIMICS MOXKET MPOWTH B JIHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus oObSICHIECT U U3MEHsIET OKpykaromuid mup». Kypc cocrout u3 10 nexmmii.
Kypc nexumii naér nmepBoHavalbHOE MPEACTABIEHWE O XUMHUU U €€ POJIM B JKU3HU 4YEJIOBEKa U
obmectBa. OH cocTOUT U3 ABYX 4acteil. [lepBas M3 HUX paccka3blBaeT O TOM, KaK XUMHUS OOBSICHSAET
OKpY)KaIOIIUKA MHUpP: KaK YCTPOCHBI BEIIECTBa, MOYEMY M KaK HIYT XUMHUYECKHUE PEaKIUH, Kakue
BEIIIECTBA OIPENIENIAIOT CBOMCTBA JKUBBIX CUCTEM. BTopas 4acTh MOCBAIICHA NMPHUKIAJHBIM aCIEKTaM
XUMHH: OHA MMOKAa3bIBAET, KAK XMMHUS BIMSIET Ha KU3Hb OOLIECTBA U YJIy4IlIaeT MOBCETHEBHYIO KU3Hb
moae. B Hell pacckas3pIBaeTCs O LEHHBIX MPOAYKTAX XMUMHUYECKOW MPOMBIIUIEHHOCTH, XUMHUYECKUX
croco6ax MPOM3BOJCTBA PHEPTHMU M HOBBIX MaTepHallax, HOBBIX BEIIECTBAX, HCIOIb3YEMbIX B OBITY,
COBPEMEHHBIX CTEKJIAX, MUTMEHTaX M Kpackax. ExxeHenenbHble 3aHATHA OyayT BKIIOYATh MPOCMOTP
TEMATHUYECKUX BHJICOJEKINNA U BBIOJHEHUE TECTOBBIX 33JaHUN C aBTOMAaTHU3UPOBAHHOW IPOBEPKOU



pe3yabTaTOB W TBOPYECKHX 3aJlaHUi C TMocienyrmuM obcyxkaeHneM Ha Qopyme. Kypc sBusercs
o011e00pa3oBaTenbHBIM, HE TPEOYET CIIeMaTbHOM MOATOTOBKH U PACCUUTAH HA ITHUPOKYIO ayTUTOPHUIO
CITyIIaTeNiel, B TIEPBYIO OYepelb O0YJIAIOIUXCsl HEXUMHUECKUX BY30B U (aKyJIbTETOB H JIFOJICH, yiKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHWE, HO KENAIUX Ooyblie y3HATh 00 OKpYXKalIeM MHUpe u
MMOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOIMYECKOE 00ecrieueHre CAaMOCTOSITeIbHOI padoThl 00y4aro M XCH

CamocrosaTrenbHass pabota o0OydaloUIMXCS MOApa3fenseTcs Ha ayAWTOpPHYIO, KOTopas
IIPOUCXOIUT KaK BO BpeMs Ja0OpaTOPHBIX 3aHATUM, TaK M HA IJIAHOBBIX KOHCYJbTAlMAX, M Ha
BHEAYJUTOPHYIO, MPOUCXOIAIIYI0 BO BpEeMs MOATOTOBKHM CTYACHTAMH OTYETOB O JIAOOPATOPHBIM
3aHATHUSAM U BBIIIOJIHEHHS JOMAIIHUX 3alaHUH.

AynuTopHas camMoCTOsATENbHass paboTa oO0ydalImMXcs TpeanojaraeT MpPOXOXKISCHUE
TCCTI/IpOBaHI/ISI 10 Ka)K,Z[OMy pa3;[eny JOUCIHUITIIINHBI. T€CTBI BKJIFOHAKOT TeOpeTI/I‘IeCKI/Ie nu npaKTqucxne
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro TOHMMaHHWS W3YyYEHHOTO Marepuana. T ecTbl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIPOCY MpEajiaraeTcs 4YeThlpe BapHaHTa OTBETOB, CPEIH
KOTOPBIX OJIMH WJIM HECKOJBKO TMpaBUIbHBIX. OO0paboTKa pe3ylbTaTOB OCYIIECTBIACTCS ITyTEM
COIIOCTAaBJICHUA HOqueHHBIX pGSyﬂbTaTOB C OTAJIOHHBIMU U npOTeKaer OYCHb GBICTpO. MaKCI/IMaJII:HOG
KOJIMYECTBO OAIIOB B K101 Teme Kypca — 10.

BapHaHTbl TeMATHYEeCKUX TEeCTOBBIX 3aJaHUM IJI5 TEKYIIECTr0 KOHTPOJIA
KOHTpOJIbHLIe BOIIPOCHI IO TEME «XuMHuuecKkas TePMOAUHAMHUKA»

1 OCHOBBI XUMHYECKON TEPMOAMHAMUKH: TIOHSITUE CUCTEMbI, BUJIbI CUCTEM.

2.  TepmonuHaMuyeckue nmapameTpbl U PYHKIIUHA COCTOSHUSL CUCTEMBI.

3 Buyrpennsst sueprus. Pabora. Terora.

4.  IlepBblif 3aKOH TEPMOJAMHAMHUKHU (BBIBOI).

5 OHTaNBNUs KaK (yHKLIHUS COCTOSHUS CUCTEMBI. DHTANbINA 00pa30BaHUs BEILECTBA.

6 TennoBoit 3¢dexkT xumudeckor peaknuu. DakTopbl, BIUAOMMKE HA TEIIOBOW 3 deKT
XAMHUYECKOU PEaKLUH.

7 Tepmoxumus. 3akoH ['ecca.

8.  CuencrBus u3 3akoHa ['ecca.

9.  DOHrponus Kak GyHKIUS COCTOSIHUSI CUCTEMBI.

10. Bropoil 3aK0OH TEPMOJAMHAMUKH.

11. Tperuii 3aKOH TEPMOJIUHAMUKH.

12. Dueprus ['n66ca.

13. HamnpasneHue camonpou3BOILHOTO MPOTEKAHUSI XUMUYECKUX PEaKIIHil.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XuMHYecKasi KHHETHKa»

Xumnueckass KWHETHKA. CKOPOCTh XMMUYECKON PEaKIMU U METO/IbI €€ PEryJINpPOBaHUSA.
BnusiHue KOHIIEHTpaluy Ha CKOPOCTh XMMHUYECKOHN peakluy (3aKOH AEHCTBYIOLINX MacC).
Bnusaue Temneparypsl Ha CKOpOCcTh XuMuueckon peakuun. [IpaBuio Baut — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHunyca.

DHeprus akTUBALMKU. Y paBHEHUE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHEpreTUUecKas quarpamma.

Kpuas Maxkcsenna — bonbiimMana. DHepreTuueckuii 6apsep.

Karanutuueckue cuCTEMBI.

BiusiHue katanuzaTopa Ha CKOPOCTh XMMUUYECKON peakIlvu.

0. T'omoOreHHbIN M reTEpPOreHHBIN KaTalu3.

11. KonebGaTenpHble peakiuu.

12. Xumunueckoe paBHoBecue. OOpaTuMble U HEOOpATHMBbIE PEAKIIUH.

13. KoHCTaHTa XMUMHYECKOT'O paBHOBECHSI.
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Cwmenienue xumuyeckoro pasHoBecus. [Tpunnun Jle-IllaTense.
B.HI/ISIHI/Ie KOHI_[CHTpaI_[I/II/I, JdaBJICHUS U TeMnepaTypbl.

®a3oBbI€ paBHOBECHS.

CDa3013He I[I/IanaMMBI IJI1 OTHOKOMITOHCHTHBIX CUCTEM.

KonTpoJsbHbie Bonpockl 1o Teme «PactBopbi»

[TonsiTue pactBopa. PactBopuMoCTh BemiecTBa. PacTBopuMocTh rasa.

PactBopsl. CrnocoObl BBIpaKE€HHsSI KOHIIEHTpALlMM PAacTBOPOB (MaccoBas A0S, MOJsIpHas
KOHILIEHTpalWs, MOJISIPHAS] KOHUEHTPALMs SKBUBAJICHTA, MOJIbHAS JOJISA, TUTP).

KomnuratusHsie cBoiicTBa pacTBOpoB. M neanbHblil pacTBOp.

3akonsl Payns: [ (Tonomerpuueckuit) u Il (30ymIMOCKOMMYECKUI M KPHOCKOTTMYECKUH ).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KucnoTHO-0CHOBHEIE B3aUMOIEUCTBUS BEIIECTB.

WNonnas teopus KMCIOT U OCHOBaHMI AppeHunyca. OCHOBHBIE NOHATHS U TOJOKEHUS TEOPHUU
AppeHnnyca.

Jucconmanus KHUCIOT, OCHOBAaHHMH M COJIEH C TOYKM 3PEHHUS HMOHHOW Teopun AppeHuyca
(TpuMepHI).

Crenenp qucconnanuil. CUIbHBIE U CIIa0bIE 3JEKTPOIUTHI.

Jucconmanus ciabbix 35ekTpoauToB. KoHcTanTa qucconuanuu.

3akoH pa3dasienus OcTBanbaA.

Peakiiun moHHOTO 0OMEHa MEXKIY IJIEKTPOJIUTaMU (Ha MpUMEpe peakiuii o0pa3oBaHus ciaaboro
JIEKTPOJINTA, OCAJKA U raza).

[Ipou3sBeneHne pacTBOPUMOCTH.

HonHoe npousseneHue Boasl. BogopoaHslii U THAPOKCHUIIBHBIN ITOKA3aTElN.

I'maponus coneit. Tunsl ruponn3a comen.

KonunuecTBeHHbIE XapaKTEpUCTUKHU IIpOLECCa THAPOIIN3A.

@DakTOpHI, BAUSAIOIIME HA POLIECC THIPOIIN3a.

KonTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucnepcHocts. Kimaccudukarum qucrnepeHbIX CUCTEM.
Konnoumueie pactBopsl. JInopunpHbie 1 THOGOOHBIE KOJUIOUIBI.
Crioco0bI mosryueHus KOJUTOMIHBIX PAaCTBOPOB.

CtpoeHure KOJTOUIHBIX YaCTHI.

IIpaBuno dasuca — Ileckosa.

Y CTONYMBOCTE KOJUTOUAHBIX cucTeM. CTaOMIM3aToOpHI.
Koarymsus nuounbHbIX 1 THO(POOHBIX KOJIIIOUIOB.
CenumeHTAaIMs KOJIJIOUIOB.

Koarynsuus KomiouaHbeIx pacTBOPOB AIEKTPOIUTAMHU.
[TpaBumno lyneue — 'apau. Koarynupytomas crnocoOHOCTb.
OnTuyeckue cBOMCTBA KOJIJIOUIHBIX PACTBOPOB.
DJIEKTPUUYECKUE CBOMCTBA KOJJTIOUIHBIX PAaCTBOPOB.

KouTpoJbHbIe BOIPOCHI 10 TeMe

«OKHCIUTEJIBbHO-BOCCTAHOBUTE/IbHBIE IIPOLIECCHI»
OCHOBHbIE TOHATHUSI TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH.
OKHCIUTENTBHO-BOCCTAHOBUTENBHBIE CBOMCTBA BEILIECTB.
Baxwuelme OKUCIUTENN U BOCCTAHOBUTEIIH.
THUIBI OKHUCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM (IPUMEPHI).
OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIUAT.
VYpasuenue HepHcra.
CocraBiieHHE OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
HampaBnenue OKnCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI.



KoHTpoJibHbIe BOPOCHI O TeMe «JIEKTPOXUMHYECKHE CUCTEMbI»

DnekTpoxumuueckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKIX MTPOLIECCOB.

DIIEKTPOXUMUYECKHE MTPOLIECCH, TPOTEKAIOUIUE HA TPAHULIE pa3jieia «METaJll — PacTBOP».

IManpBaHMYeckmii 3emMeHT Jdanuais — SIkoowu.

DNEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO JIEMEHTA.

W3mepeHre HIeKTPOAHBIX IMOTEHUMAIOB. Psi  CTaHAAPTHBIX 3JIEKTPOIHBIX IMOTEHIUAJIOB.

CBoiicTBa METAJNIOB B COOTBETCTBUHU C UX TOJIOKEHUEM B PsIIy HANPSIKEHUH.

VYpasuenue HepHcra.

DIIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TIPOLIECCHI.

OO6wenunenHbli 3akoH Papanes. Beixo mo Toky.

Koppo3zus metamios. Knaccudukaiust Koppo3nOHHBIX TTPOIIECCOB.

0. Xwumuueckas KOppo3us.

11. DnekTpoxumuyeckass KOppo3usi. AHOJAHOE OKHCICHHE METalJla U KAaTOJIHOE BOCCTAaHOBJICHHE
OKUCTTUTENS.

12. Tlpumepsl KOppO3UH B KUCIION cpesie U aTMOC(HEpPHON KOPPO3HH.

13.  CkopocTb KOPpO3HUH.

14. 3ammTa METAIJIOB OT KOPPO3HUHU.

15. 3amuTHBIE HOKPHITHSL.

16. DneKkTpoXMMHYECKHE CIIOCOOBI 3alTUThI OT KOPPO3UU METAIIIOB.

17. Xumudeckre UCTOYHUKHU TOKA. ['anbBaHUYECKUI AIIEMEHT.

18. XuMHYeCKre UCTOYHUKHU TOKA. AKKYMYJISTOPBI.

19. Xwumuyeckre UCTOYHUKHU TOKA. TOIIUBHBIC 3JIEMEHTHI.

SNk w =
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BapHaHTbl TeMAaTHYEeCKUX JOMAIIHUX 3aJaHUM IJI CAMOCTOATEIbHOI paﬁoTbI CTYACHTOB IO
TeMaM

Jlomaniaee 3aganue Ne 1
no TeMe «XHMHUYECKasi TEPMOANHAMHUKA»

B JOMAIIHEM 3alaHUHU 110 TEMC <<XI/IMI/I‘I€CKa$I TepMOI[I/IHaMI/IKa»: HepBaﬂ 3aJadya OICHUBACTCA B
2,5 6anna; BTopas — B 1,5 6ama; Tpetbs — B 1 Gas.

3anaya Nel
Hnsa peakuun CHy y + COp ) = 2 CO () + 2 Hy () onpenenuTte BO3MOKHOE HalpaBlICHUE

CaMOIIPOU3BOJILHOIO T€YEHHUS PEAKIIMU MPU CTAHIAPTHBIX YCIOBUSIX U IIpu Temmeparype T = 927 oc,
€CITU TETIOBOM (P PEKT peakluu 10 3aJaHHOH TeMIlepaTypbl HE U3MEHUTCA. YKaXHUTE: a) BBIICIACTCS
WIM TOTJIOUIaeTCs JHEpPrusi B XOJA€ peakuuu; O0) NMPUUYMHY HaWJEHHOTO H3MEHEHUsS SHTPOIUU.
Paccuuralite TeMiiepaTypy Hadajla peakLiMy.

3amaua Ne2

Brruucnure TermnoBoit addekr peakumu: CaCs ) + 2 HoOy = Ca(OH); () + C2Hz (1), monB3ysich
CTaH/IaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOThI BBIACTUTCS WIN
MOTJI0TUTCS Tipu oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[Io TepMOXMMHYECKMM  ypaBHEHHMSIM  paccuMTaiiTe  TeroBod  3ddekr  peakuuu:
Hy ¢y + COz (= CO () + Hy O(py. TepMoxuMuueckue ypaBHEHUS:

a) Hy ) +%2 0y ) = Hy0 (), AH = -241,9 k]I x;

6) 2 CO @ + O, = 2 CO, (0)> AH = —566,2 Kﬂ)K.

JlomalHee 3agague Ne 2
o TeMe «XUMHYEeCKAsd KHHeTHKA»

B nomamaem 3agaHuu mo teMe «XHMHYECKas KMHETHKa»: TepBas 3ajada oleHuBaetcs B 1,5



Oana; Bropas — B 0,5 6asuta; TpeThs, yeTBepTas u nsaTas — B 1 Gaw.

3agaya Nel
Peaxnus nporekaer no ypasHeHuto: O, oy +2 CO y = 2 CO; (), HauanbHble KOHLIEHTpanuu

pearupyromux BemecTB paBHbl: [O;] = 1,2 monw/n, [COJ]= 0,8 monb/n. Bo cKoJbKO pa3 M3MEHUTCA
CKOPOCTb NpsAMOH peakuuu, korzpa npopearupyeT 30% CO? Bo CKONBbKO pa3 M3MEHSTCS CKOPOCTU
MIPUMOI ¥ OOpaTHON PEaKIIMK, €CJIU YBEIIMUUTD JaBJICHUE B CHCTEME B JIBa paza?
3amaua Ne2
[Ipu Temmneparype 40 °c HEKOTOPOE KOJWYECTBO BEIECTBA BCTyNaeT B peakiuio 3a 20MUH.
Paccuuraiite Bpems, mpH KOTOPOM JTO K€ KOJHMYECTBO BEIIECTBA BCTYHNUT B PEAKIUIO IpHU
temneparype 200 °C, ecmn TEMIIepaTypHbIA KOA(PPHUIMEHT CKOPOCTH peakiuy paBeH 2. Bo ckoibko
pa3 U3MEHHUTCA MPU ITOM CKOPOCTh peaKInn?
3amaya Ne3
HalinuTe HavanpHble KOHLIEHTPALlMM HCXOJHBIX BEIIECTB M KOHCTAHTY PaBHOBECUS DPEAKLINHU:
Fe (7 + HyO () = FeO (1) + Hy (1), €ciin paBHOBECHBIE KOHLICHTPALUU PEArUPYIOILUX BEIIECTB PaBHBbIL:
[H,O]=0,3moms/n, [H;] = 0,4 Moab/11.
3amaua Ned
Jna peaknuonnoit cucremsl: CO oy + HyO ) = COy (v + Hy (7 HauyanbHbIE KOHLIEHTpALMH
paBubl: [H,O] = 0,5 monw/n, [CO] = 0,6 mons/n. Onpenenure KOHIIEHTPALMKU BCEX BEIIECTB B MOMEHT
paBHOBECHsI, €CITM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaya Ne5
BeIpa3ute yepe3 KOHLUEHTpAlUU PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKLIAMN:
No + 3 Hyy = 2 NH3(), AH = -92,2 k]I
CO2(F) +C (r = 2 CO(r), AH = +160,5 Kﬂ)K;
CO(F) + HzO(r) =CO, o * Hz(r), AH =-41,1 KI[)K
VKaxuTe HanpaBJIeHUE CMELIEHUSI XUMHYECKOTO PABHOBECHUS 3TUX PEAKIMIL: a) IPU MOHWKECHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO; O) MPHU TOBBIINICHUW JJaBICHUS, €CITU TeMIleparypa
ITOCTOSIHHA.

Jlomaniaee 3aganme No 3
no reme «PacrBopni»

B nomammnem 3aganum no teme «PacTBOphI»: mepBas, BTOpas, TPETbd U MATas 3a4a4yu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.

3amaga Nel
B xakom o0beme Bojbl cienyeT pactBopuTh 1351 SnCly miast nmomydyenus 3M pacTtBopa xjopuia

osioBa (II) ¢ mnorHocThiO p = 1,405 r/mn?

Paccunraiite: a) MaccoBylo [OJIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIUIO
SKBUBAJIEHTA; B) MOJISLIBHOCTB; T') THUTP; ) MOJIBHYIO JIOJIO BEIIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYMTE MOJICKYJSIPHbIE M HAMWIIUTE COKPAIICHHbIE WMOHHBIE YypPAaBHEHHUS pEaKIMi
B33.HMO,Z[€I>1CTBPI$I C.HGILYIOH_II/IX BCIICCTB:

HBr + NaOH —

AgNO3 + st —

MgCl, + KOH —

CaF, + HCl —

Sb(OH); + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocraBbTe 110 ABa MOJIEKYJISIPHBIX YPaBHEHUS pEakLUi K CIEIYIOIIUM HOHHBIM:

Ba’* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S



3amaga Ned
Boruncnure pH 0,05M pactBopa cepHON KMCIOTBHI.

3amaya NeS

Kakue u3 cnenyrommux coneit noasepratorcs ruaponnsy: Na,SiOsz. Cu(NOj3),. KBr? CocraBbTe
VOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHSI THAPOJIM3a COOTBETCTBYIOIUX coliei. Kakoe 3nauenune pH (<
Win=> 7) UMEIOT pacTBOPBI ITUX COJIEH?

3amaya No6

Haiinute npoussenenue pacrsopumoctu PbCly, ecniu B 200 M1 Bozb! pactBopsiercst 2,17 r aToro
COETMHEHMUSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKNCIUTEIbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHI»

B nomamuem 3amanmm 1mo TeMe «OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIC IPOIECCHI»: IepBas
3amava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 Oai.

3amaya Nel

[Tonbepure kKOd(pPUIMEHTHI B ypaBHEHUSAX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi.
VYKaXuTe TUII KaXKI0U PEaKLUH.

PaccunTaiiTe SJIE€KTPOABUKYIIYIO CHUIy W OINPEACIUTE HalpaBiIC€HUE CaMOIPOU3BOJIHLHOTO
MPOTEKAHUs TEPBOM pPEAKIUU MPU CTAHAAPTHBIX YCIOBHUSX, UCIOJIb3YS 3HAUYEHUSI OKUCIUTEIBHO-
BOCCTAaHOBHUTEIBHEIX IIOTSHITHAIOB:

H] + H3PO4 — J2 + H3PO3 + HZO

HNO, — HNO; + NO + H,O

H[AuCl4] + H,O, + NaOH — Au + NaCl + O, + H,O

NH4ReOs + H, — Re + NH; + H,O

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINMN:

KMnO,4 + NaNO, + H,0 —

NaCI'Oz + H202 + NaOH —

Bi(OH); + NayS,03 + NaOH —

Bi,O; + C —

Mg + HNO; (pas6) —

3amaya Ne3

Janbl nBe okucauTeNnbHO-BoccTaHOBUTENbHBIE Tapbl: KNO,, KNO;3; u Pb(NOs),, PbO..
[Tonb3ysick Tabnuilel CTaHAAPTHBIX OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX TOTEHIIMATIOB, COCTAaBHTE
ypaBHEHHE BO3MOXHOM peakuuu B ykazaHHou cpene (HNOs). Paccuurailte 3HauyeHue
AIEKTPOJIBIXKYIIECH CHIIBI PEAKIIUU.

JlomalmHee 3agague Ne 5
Mo TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B momarrnem 3aaHuu 1o TeMe «JIeKTPOXUMHYECKHE CUCTEMBI»: TIepBas 3aj1aya OIICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; Tpeths — B 2,5 Oaia.

3agayga Nel

CocTaBbTe JJICKTPOHHO-MOHHBIC YpPAaBHEHHS OJEKTPOAHBIX TMPOIECCOB U  MOJEKYJISPHOE
YpaBHEHHE TOKOOOpa3yIoIIel peakiuu, MpOoTeKaIeld mNpu padoTe raabBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3), // AI(NOs3)3/Al. Paccuntaiite 9JIC (E) ranpBaHMYECKOro 3JIEMEHTa MPU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIIMAT aHOJAa PABHBIM CTAHJAPTHOMY 3HAYEHHIO, PACCUUTANTE KOHIICHTPAIUIO
KaTMOHOB MeETa/ula B KarogHOM pacTBope, npu Kortopod OJIC ranbBaHMYECKOTO 3JIEMEHTa
ymenbutTesa Ha 0,02B.



3amaua Ne2

[IpuBenutre cxembl SJIEKTPOAHBIX MPOLECCOB U  MOJIEKYJISpHbIE YpaBHEHUs peaKIui,
MPOTEKAIOIINUX TIPH JICKTPOXUMHUYECKON Kopposun raiabBanonapsl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQYKHOM BO3/yXe€.

Onpenenure yObUIIb Macchl aHOJA TPHU KOPPO3WH B KHCIION cpene 3a 20 MHH, €ClTi CKOPOCTh
kopposuu cocrasmia 0,01 /4.

3amaya Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YpPAaBHEHUS JIIEKTPOIHBIX IPOLECCOB (aHOJ HMHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE peaKluu, IPOUCXOASILIEH PU AJIEKTPOIIN3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Boruncnure ¢akTuyeckoe KOJIMYECTBO METaUIa, MOJTYYEHHOIO Ha KaToJle MPH AIIEKTPOIIH3Ee
Co(NO3),, ecnu 351€KTpOIN3 MPOBOAUIN B TeueHUH | 4. Beixoa meTaia no Toky coctaBui 85%.

YkakuTe BO3MOKHBIE TPUUMHBI YMEHBIICHUS BHIXO/a METajljIa 10 CPABHEHHIO C PACUETHBIM.

BapuaHThl TEeMaTH4YeCKHX TECTOBBIX 3aaHUI VISl TEKYLIEr0 KOHTPOJIA
TecTbl BKIJIIOYAIOT TEOPETUYECKUE M MPAKTHUECKHUE 3a/laHus, OTBETHl Ha KOTOpBIE TPEOYIOT
rTyOOKOrO MOHMMAaHUS HM3YyYEHHOTO Marepuaia. TecTbl MOCTPOEHBl €AMHOOOpPAa3HO: K KaKIOMY
BOIIPOCY IPEAJIaraeTcsl YEThIpE BApUaHTa OTBETOB, CPEIN KOTOPBIX OJIMH UM HECKOJBKO MTPAaBUJIbHBIX.

OOpaboTka pe3ynbTaTOB OCYLIECTBISETCS IIyTEM COIMOCTABICHUS TIOJIYYEHHBIX pE3yJIbTaTOB C
ATAJIOHHBIMHU U MPOTEKAET O4eHb OBICTPO. MakcuMaIbHOE KOJIMUYECTBO OAIOB B KaXK10il Teme Kypca — 10.

XuMHYeCKasi TEPMOTUHAMUKA

B tecrax mo Tteme «XuMHYeCcKas TEPMOJMHAMHKA»: MEPBBIC MIECTh 3aJaHHA OICHUBAIOTCS B
0,5 dayuta, cenpMoe — B 1 6aiI, a BOCBbMOE, AEBATOE U JAECIATOE 3a0aHns — B 2 Oainia.

Tecer Ne 1

—

[Ipu paccMOTpeHUH XUMUYECKON PEaKLUU cucmema 0O3HaAYaeT:

a) MCXOJIHBIE pEarcHThI

0) TPOAYKTHI XUMHUYECKOU PEaKIIUU

B) PEaKIMOHHBIN COCY]T

I) HCXOJHBIE PEAreHThl U MPOAYKThI PEaKLIUU

2. Ilepsslii 3aKk0H (TIEPBOE HAYAJI0) TEPMOJUHAMUKN MAaTE€MaTUYECKH 3aMUChIBAECTCS TaK:
a) PV =uRT B) K=A.p (- EA/RT)
6) K=R/Nj r) AU= Q-W

3. B ak30TepMHYECKON peakLuu:
a) SHTAJIBINS PEAKIIMOHHOUN cucTeMbl noBbiaercs (AH > 0)
0) TeroBoii 3 ekt peakuuu orpunarencH (Q< 0)
B) SHTAJIBIIUA PEAKIMOHHON cucTeMbl yMeHbInaeTcs (AH< 0)
I') IaBJIEHWE PEAaKIIMOHHON CUCTEMBI MTOBBIIIAETCS

4. CranmaptHble TeTuioBbie 3G (EKTH MPUHATO 0003HAYATH:

a) AUcr B) Q10137
6) AH°298 F) AHct
5. Kakue u3 npuBEeAEHHBIX PEAKIUH SIBISIFOTCS] SHAOTEPMUYECKUMHU?
a) 1/2 N, + 3/2 H,=NHj3 AH = — 46 K[l/monb
6) H,+4/2 0,=H,0, AH = -242 K]Ix/mMonb
B) 1/2N2+1/20,=NO , AH = 90 KI>x/monb
r) 1/2H,+ 1/2L,=HI, AH =26 KJIx/mMonb

6. Kakas W3 HamMCaHHBIX HIDKE PEaKIMii OTBeyaeT TemioTe oOpas3oBaHusi okcuma azora ( || ) B
CTaHJApPTHBIX YCIOBUSAX?
a) 1/72N>,+ O=NO B) 1/2 N+ 1/2 O, =NO



0) N +1/20,=NO r)NH;+5/20,=2NO+3H,0
7. Tlpu BoccranoBiaeHnu 161 okcnma meau( || ) mo peakuuy :
CuO ) + C (rpagun) = Cu () + Co (), mornormiocs 22 kK TEMIO0THI.
OHnTanenus 00pasoBanus okcuaa meau ( || ) paeHa:
a) 110 B)220,5
6) -200,5 r)735
8. Jma peakuuu  NiO ) + C (pagur) = Ni o + CO (). Onpenennure BO3MOXKHOE HAIPABICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIIMU IIPU CTAaHIAPTHBIX YCIOBUSX U Ipu TemnepaTtype 627°C.

BemectBo AH98 (KII3x/M0OmIB) Sos  (Jx/MOnp*K)
NiO -239,7 38
C (rpadur) 0 5,74
Ni 0 29,9
CO ¢y -110,5 1974

B otBere ykaxurte 3HaueHus sHepruu [nOOca mMpu CTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpaType
627°C u Temmeparypy Haudajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak u3meHsiercst 3HTPONHs IIPH Pa3JIoKEHUH KapOoHaTa KanbLus?
a) yBEJIMYUBACTCS B) HE YMEHbBIIAETCA
0) yMEHbIIIAeTCs ') HE 3HAI0
10. lannas peakuus:
2KC103 (TB) —2KCl (TB)+302 ) AH<O
MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HaIlpaBJIEHUU B) HE MOXET IIPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUN T') HE 3HAIO

XuMuyeckas KHHETHKA

B Tecrtax mo Teme «XuMHYECKas KWHETHKa»: IIEPBOE, BTOPOE, TPEThE, YETBEPTOC U IIATOEC
3amanusa oneHuBaroTcd B 0,5 Oamra; mecroe, ceAbMOE, BOCBMOE, IEBSITOE M AecAToe — B 1 Gami, a
OIMHHAIIIATOE — B 2,5 Oayuia.

Tect Ne 1

1. Pa3nmen xumuu, M3y4aromuii CKOpPOCTH U MEXAHU3Mbl XUMHUYECKHX PEaKIUi, Ha3bIBACTCS
a) XUMHYECKasi TepMOJMHAMUKA

0) TepMOXHUMHUS

B) XUMHYECKasi KHHETHUKA

2.  CKOpOCTh XUMHYECKOH pEaKIuu — 3TO ...

a) BpeMmsi, 32 KOTOPOE MOJIHOCThIO PACXOAYETCsl OJTHO U3 UCXOJHBIX BEIIECTB

0) U3MEHEeHNEe KOJIMYECTBA BEIECTBA PEareHTOB (MM MPOAYKTOB) PEaKkui B €AMHUILY BpEMEHU B
eInHUIe 00BheMa

B) KOJIMYECTBO BEUIECTBA MPOAYKTOB PEAKIIMU K MOMEHTY OKOHYAHUS PeaKINU

3. B kakux eIMHHIAX BBIPAKAETCsI CKOPOCTh XUMUYECKON PEAKIM?

a) MOJIb JI et

0) 6e3pazmepHas BeIMYMHA

B) MOJIB C

4.  Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIIUN?

a) OT MPUPOJIbI PEAruPYIOLIUX BEIIECTB

0) OoT TeMIiepaTypsl

B) OT 00beMa peaklIMOHHOTO cocya



5. CocrosHue  XMMHYECKOTO  pPaBHOBECHS  OOpaTUMBIX  MPOLECCOB  KOJIUYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMU KOHIICHTPAIIUSIMHU MPOAYKTOB pEeaKIIUU
0) PHeprueil akTUBU3aAIUU
B) KOHCTAHTOW paBHOBECHS
6. Kaxk 3anuceIBaeTCs BbIpak€HUE AJIs1 CKOPOCTH peaKLuu
4 NO ) +6 H2O =4 NH3(r) +5 Oz(r)
a) V=k[NOJ'[H,0]  6) V=k[NH;][02] B)V =k[NOJ[H,0]°
7. Kak 3anumercs BhIpaK€HHUE sl KOHCTaHThI paBHOBecHs peakunu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B]®
6) Kp = [C][D] / [A][B]
B) Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme MokKa3bIBaeT 3HaUeHUE TEIUIOBOro 3(dexra peakuun?
ayl E %

A

0)2 2
A

y 3
— v

XOJ1 peaKInu

B)3

v

9. Uto MOKHO CKa3aTh O peakiuu, n300pakeHHOI Ha AuarpamMme K Borpocy 8?7

a) DK30TEpMUYECKasi peaKIus

0) sHIOTEpMUYECKAst PEAKIIHS

B) peaKIIMsl OMUCHIBAET COCTOSIHUE PaBHOBECUS

10. PaBnoBecue peakiuu Fe ;0 4 + 4CO = 3Fe + 4CO,, AH>0

CMeEIlaeTcs BIEBO.

a) MPU MOHUKEHUU TEMIIEPATYPHI

0) IpH MOBBILLIEHUU TEMIIEPATYPhl

B) IIPY MOBBILIEHUU JaBICHUS

11. Jdna peakuuun Cy) + 2 H 2 () = CH 4 () Ipu HEKOTOPOW TeMIeparype KOHCTaHTa PABHOBECHUS
paBHa 0,8. PaBHOBecHas KOHLIEHTpauus Boaopoda paBHa 1,2 Moaw/n. Beramciaure ucxogHyro
KOHIEHTPALKIO BOAOPOIA.

a) 1,2

0) 3,5

B) 5,0

PacrBopsI

B Tecrax mo Teme «PacTBOpBI»: IEpBOE 3aJaHUE OIEHWBaeTcs B | Oawi, BTOpoe, TpPEThE,
YeTBEPTOE, IATOE M INECTOE 3amaHus - B 1,5 Oamia; ceapMoe, BOCBMOE, IEBATOE M IECATOE — B
0,5 dayura.

Tect Nel

1. na ypaBHenus peakiuu Cu SO4 + KOH - ... cokpalieHHOE HOHHOE YpaBHEHHE 3alHUILIETCS B BUIE
1) 2K +S04* = K,SOy
2) Cu® + 80,4 +2K" + 20H™ = Cu(OH), ! + K,S04
3) CuSOq4+20H™ = Cu(OH),! +S0.*
4) Cu®* +20H = Cu(OH),!
2. Macca (B 1) xsmopuaa Hatpus B 300 mu 0,2 M pactBopa paBHa



1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactsopa HCIO,4 paBHO
1 2)2 3) 11 4) 13
4. Jlna noxasnenus ruponusa xiaopuaa xpoma (1) ciegyer
1) mo6GaBUTH CONSIHYIO KHCIIOTY
2) no0aBUTH IIET0YbL
3) pa30aBUTH pacTBOP BOAOH
4) MOBBICUTH TEMIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THIPOCYIb(ara KajablMsi M BOJBI, CyMMa
K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMON AUCCOIMAIIMK PACTBOPEHHOTO BEIIECTBA — ITO

1)3 2)4 3)5 4)6
6. PacTtBopuMmoOCTh OKcanaTa cepebpa paBHa 3,27 0073 r/ 100r H,O. Ompenenure TpPOU3BEACHUE
pactBopumoct AgrCr04

50072 2)1,16007° 3)10,7007° 4)2,31007°
7. MaccoBas 10J11 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOILICHUE

1) Macchl BelecTBa K Macce BOJBI

2) KOJMYECTBa BEIIECTBA K 00HEMY BOIBI

3) Macchl BEIeCTBa K Macce pacTBoOpa

4) KoJIWYeCTBa BEIIECTBA K 00BEMY pacTBOpa
8. K cmaObIM 351eKTpoarTaM OTHOCUTCS ...

1) rugpokcua aMMOHUSA

2) TUAPOKCHUJ Kanus

3) XJopuz Kajablus

4) MaprasioBasi KUCJIOTa
9. W3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIEH MOTYT MMETh IICTOYHYIO WM KHUCIYIO Cpemdy.
[IpuunHoOi 3TOTO ABIAETCA ...

1) snekTposu3 cosei

2) IUCHpPONOPLUOHUPOBAHUE COJEN

3) ruapaTUpPOBAHUE COJICH

4) ruaponus coyeu
10.3nauenue PH uucroit Boas! mpu 25°C cocTaBiseT

1 2)7 3)0 4) 10
MaruauToropckuii Texuuueckuii yausepcuret uM. I'.11.Hocosa

JAucnepcHble cuCTEMBI

B Tecrax mo Teme «JlMCIiepcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE W UYETBEPTOE 3aJTaHHS
OIIEHUBAIOTCA B 1 0aiut; mATOE U IIECTOE 3amaHus - B 3 Oauia.

Tect Nel

1.  VYkaxute pazMepsl YaCTHUI] KOJUIOUIHBIX CUCTEM
1)  wmensmre 1 aM
2)  O6ounbiie 100 aM
3) ot 1M mo 100 aM
2. Kakwe WOHBI CMOCOOHBI BBI3BATH KOATYNSALNHIO KOJUIOWA, YACTHUIBI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsin?
1) xaTuoHbI
2)  aHWOHBI
3)  HOJsApHBIE MOJEKYII
3. Jlyis Kakoro 3JeKTPOJUTa MOPOr KOAryJIslUKM KOJUIOUAA ¢ MOJIOKUTEIBHO 3apsyKEHHOM YacTUIIe
JOJI’KEH OBITh HAUMEHBIITHM?
1)  xnopun kanus



4.

2)  cynbdar Kamus
3) oprodocdar xanus
Mutienia 30J11 UMEET CTPOCHHE: {[Fe(OH)3]m n Fe’* -Bn—x)CI'} x CI'

KaKOH 3JIEKTPOJIUT UTPACT POJIb HOHHOTO cTabuiamn3aropa’?

1)  xnopun xenesa (111)

2) Boja

3)  TUAPOKCHUJ KU

ITpu B3aumopeiicteun 20 mun 0,001H nutpara cunma (11) ¢ 10 ma 0,02H cynedarta xamus
obpasyercs 306 cynabdara ceunma (11). K kakoMy 31eKkTpoay AOMKHBI TepeMenIaThCsl YaCTHIIBI
JTUCTIEPCHOM (ha3bl IPH JIEKTPoIn3e?

1) HaxomsATCs B COCTOSIHUU JIMHAMUYECKOTO PaBHOBECHUS

2) K Karomgy

3) Kk anHony

B nBe k0061 HamuTOo 1Mo 50 MIT 30J1 THAPOKCHAA JKele3a. [[s Toro 4ToO0bl BBI3BaTh KOATYJISIUIO
301 moTpedoBasioch N00aBUTh: B nepByto — 5,3 mu 1H pactBopa xyopuaa kamus; B APYrylO —
18,7 mn 0,001H pactBopa dochara HaTpus. Breramciure mopor KoaryasiuH Kaxigoro
AIEKTPOJIUTA.

OKHCINTETbHO-BOCCTAHOBHUTEIbHBIE npoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,

YETBEPTOEC M MATOE 3a7aHus onleHuBarorcs B 0,5 6ama; mecroe — B 1 6ar; ceapmMoe U BOCbMOE — B 2
Oaiuta, a 1eBATOE — B 2,5 OaILIOB.

Tecr Ne 1

1. OkucauTeNnb — 3T0 aTOM, MOJIEKYJIa UJIM MOH, KOTOPBIH ...

1) yBenMYMBAET CBOIO CTEIEHb OKUCIICHUS
2) IPUHHUMAET JIEKTPOHBI
3) OoTHmaeT CBOM JIEKTPOHBI

2. IIporuecc BOCCTaHOBIIEHUSI UMEET MECTO B Cllydae, KOTJa ...

1) HelTpanbHbIE aTOMBI TPEBPAILAIOTCA B MOJIOKUTEIbHO-3aPSKEHHBIE HOHBI
2) TNOJOXUTENBHBIN 3aps]] MOHA YMEHBIIAETCS
3) OTpuLATENIbHBIN 3apsi]l MOHA YBEINYNBAETCSA

3. 3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHMpoBaHus NPUHALJIEKHUT ...

I) S +2HNO3 =H,SO,4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBUTEIISIM OTHOCSTCH ...

1)  mMetauibl, BOOOPOI, YIIEPOL
2)  aKTUBHEIC HEMETAILIbI
3)  BJIEMEHTBI, HAXOAIIUECS B CPEAHEN YACTH MEPUOIUUECKON CUCTEMBI

5. CteneHn OKUCIIEHUSI KUCIIOPO/ia a) B BOZE U 0) B MEPOKCH/IE BOIOPOIa COOTBETCTBEHHO PABHHI . . .

1) a)-2;6)-2
2) a)-2;6)+2
3) a)-2;6)-1

6. [lepmanranar xanus B OBP, nporekaromux B KUCION Cpefie, BOCCTAHABIUBAETCSA JO ...

1)  xaruona Mn**
2)  MaHTaHaT-HOHa MnO42*
3)  oxcupaa mapradua (II) MnO

7. B peakiuu, nporekatomieir mo cxeme CrS; + KNO; =2 K,CrO4 + K;SO4 + NO okucienuto

MOJIBEPraloTCsl CAEAYIOUTUE JIEMEHTHI ...
1) a3orucepa
2)  cepau Xpom



3)  XpoMm M a3oT
8. Cymma k03¢ (HUIIMEHTOB B peakIiy, IPUBEACHHOM B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 dunmentoB B peakiiuu KMnOy4 + HClopy = ... paBHA
I) 30 2) 26 3)35

3J16KTp0XI/IMI/I‘IeCKI/Ie CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M TSATOE 3aJaHus
oIleHUBAIOTCS B 1 0asut; TpeThe M YeTBepTOE 3aaHus— B 1,5 Oana; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHbIi MOTEHIHAT ONPEAEISAIOT MO0 YPABHEHHUIO ...
1) Hepncra
2) MengaeneeBa-Knanelipona
3) boasmMana
4) Appenuyca
2. Paccumtaiite DJIC rampBanmdeckoro siaementa Mg|MgSO4||CuSO4Cu mpu craHgapTHBIX
YCIIOBUAX
1) —2,03
2) =271
3) 2,71
4) 0,81
3. Kaxkue nmpoayKTel 00pa3yroTcs Ha KaToIe MPH JICKTPOIM3E pacTBOpa HUTpaTa cepedpa’?
1) Bomopon
2) cepebpo
3) a3oTHasg KHCJIoTa
4) KuUCIOpOo.a
4. VYxkaxute cyMMy K03Gh(OHUIIMEHTOB B yPaBHEHHH dJIEKTposin3a pacTBopa Hutpata meau (II)
1) 12
2) 11
3) 10
4) 8
5. Kakas u3 TpUBENCHHBIX  OKHUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUNA  MPOTEKAET
CaMOIIPOU3BOJILHO B MPSMOM HaIpaBiIeHUN?
1). FeSO4 + Cu —...
2) CuSOy4 + Fe —...
3) CuSO4+ Na —...
4) HCI+Cu —...
6. Bprumciure Maccy INHWHKA, MONYYEHHOTO TIPU DJICKTpoiH3e Cyiabdara IUHKA, KOTOPBIMA
NnpoBOoAUIN B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-107"
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBenure cXeMbl DJEKTPOAHBIX MPOLECCOB M MOJICKYJISPHOE YpaBHEHUE PEAKIUH,
MPOTEKAIOMIEH MPH 3JIEKTPOXUMHUUYECKONH KOPPO3HMH TraimbBaHomapsl Zn|Mg B CEepHOKHCIION
cpene. B oTBere ykaxkure cyMMy K03 PUIIMEHTOB B MOJIEKYJISIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHueaynutopHasi camocTosiTenbHast paboTa 0OydJaroUIMXCsl OCYIIECTBIIACTCS B BUIC M3YyUCHHS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3lelly ¢ MpopaboTKoW marepuana; o(GpopMiIeHHs OTYETOB IO
n1a0opaTOpHBIM paboTaM U BBIIOJTHEHUS JOMAIIHUX 33JJaHUH.



BapuaHThl TeMATHYeCKUX JOMAIIHUX 3aaHUM V151 BHEAYIUTOPHON CAMOCTOSITEJIbHOI PadoThI
CTYJAEHTOB MO0 TeMaM

JlomalHee 3agague No 1
1o TeMe «XHMHYeCKasi TEPMOIMHAMHUKA»

B nmomaniaem 3amaHuM M0 TeMe «XUMHUYeCcKas TePMOJIUHAMHKA»: TIepBas 3a/1aya OIICHHBACTCS B
2,5 6amna; Bropas — B 1,5 6anna; Tpeths — B 1 Gam.

3agaya Nel
Hnsa peakuun CHy  + COp ) = 2 CO () + 2 Hy () onpenenute BO3MOKHOE HalpaBlICHUE

CaMOIIPOU3BOJILHOTO TEYEHHUS PEAKIIMU MPU CTAHIAPTHBIX YCIOBUSIX U IIpu Temmeparype T = 927 oc,
€CITU TETIOBOM (P PEKT peakuu 10 3aJaHHOH TeMIlepaTypbl He U3MEHUTCA. YKaXHUTe: a) BBIICIACTCS
WIM TOTJIOUIAaeTCs JHEpPrusi B XOJA€ peakuuu; O0) MPUYMHY HaWJEHHOTO H3MEHEHUs SHTPOIUU.
Paccuuraliite TeMiiepaTypy Hadajla peakLiMH.

3amaua Ne2

Boruucnure TermnoBoit addexr peakumu: CaCs ) + 2 HoOy = Ca(OH); () + C2Hz (1), monb3ysich
CTaHJIaPTHBIMU TEIIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKOJIbKO TEIJIOTHI BBIACIUTCS WIN
MOTJ0TUTCS Tipu oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[Io TepMOXMMHYECKMM  ypaBHEHHMSIM  paccuMTaiiTe  TeruoBod  3ddekr  peakuuu:
Hy ¢y + COz (= CO () + Hy O(py. TepMoxuMuueckue ypaBHEHUS:

a) Hy ) +%2 Oy ) = Hy0 (), AH = -241,9 k]I x;

6) 2 CO @ + O, = 2 CO, (0)> AH = —566,2 Kﬂ)K.

Jlomaniaee 3aganmue No 2
o TeMe «XUMHYEeCKAd KHHETHKA»

B nomamnem 3aganuu no teMe «XHMHYECKas KMHETHKa»: MepBas 3ajaya oleHuBaercs B 1,5
Oana; Bropas — B 0,5 Gasuta; TpeThs, yeTBepTas u msaTas — B 1 6aw.

3anaya Nel
Peaxnus nporekaer no ypasHeHuto: O, oy +2 CO y = 2 CO; (), HauanbHble KOHLIEHTpanuu

pearupyromux BemecTB paBHbl: [O;] = 1,2 monw/n, [COJ]= 0,8 monb/n. Bo ckoJbKO pa3 M3MEHUTCA
CKOpPOCTb NpsAMOH peakuuu, korzpa npopearupyeT 30% CO? Bo CKONBbKO pa3 M3MEHSTCS CKOPOCTU
MIPUMOI ¥ OOpaTHON PEaKIIMK, €CJIU YBEIIMUUTD JaBJICHUE B CHCTEME B JIBa pasa?
3agaya Ne2
[Ipu Temmneparype 40 °c HEKOTOPOE KOJMYECTBO BEIECTBA BCTyNaeT B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM HTO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIUIO MPHU
temnepatype 200 C, ecim TeMIIepaTypHbIH KOd(PPHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCA MPU ITOM CKOPOCTh peakiuu?
3amaya Ne3
Haiinute HavanbHblE KOHIIEHTPALIMM MCXOJHBIX BELIECTB M KOHCTAHTY PABHOBECHS PEAKIIMU:
Fe 1y + H2O () = FeO 1) + Hy (1), €ciim paBHOBECHBIE KOHLICHTPALMU PEArUPYIOIUX BEUICCTB PABHBI:
[H,O]=0,3mo0mab/1, [H,] = 0,4 Mmons/mn.
3amaua Ned
Jns peakuuonno cucremsl: CO y + HyO ) = CO; (7 + Hy v HadanbHble KOHIEHTpAaLUU
paBubl: [H,O] = 0,5 momnw/n, [CO] = 0,6 moas/n. Onpenennure KOHIICHTPAIMH BCEX BEIIECTB B MOMEHT
paBHOBECHS], €CIIM KOHCTAHTa paBHOBECHS paBHa 1,45.
3amaya NeS
Bripasute uepe3 KOHLIEHTPALUU PEareHTOB KOHCTAaHThl PABHOBECHUS CIEAYIONINX PEaKIIHil:
Nz(r) +3 Hz(r) =2 NH3(F), AH=-922 Kﬂ)K;
COz(r) +C (1) = 2 CO(F), AH = +160,5 KI[)K;
CO(F) + H20(r) =CO, @ T Hz(r), AH =-41,1 KH)K



VYkakuTe HanpaBJieHUE CMEIIEHNS XUMUYECKOTO0 PaBHOBECHS ATHX PEaKLUii: a) MPHU MOHUKEHUH
TEMIIEPAaTyphl, €CIH [aBJICHHE IOCTOSHHO; O) MPHU TOBBIINICHUW JJaBICHUS, €CITU TeMIleparypa
MOCTOSIHHA.

Jlomaniaee 3aganue No 3
no reme «PacrBopbi»

B nomammnem 3aganum no teme «PacTBOphI»: mepBas, BTOpas, TPETbd U MATas 3a4a4uu
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6ania.

3agayga Nel

B kakom o6weme Boabl cienyeT pactBopuTh 135 SnCl, mist monydenust 3M pacTBopa xjopuaa
onioBa (II) ¢ mnotHocThIO p = 1,405 r/™mMn?

PaccuuraiiTe: a) MaccoByl JOJIO BEHIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIGHTPAIUIO
SKBUBAJIEHTA; B) MOJISUIBHOCTD; ') TUTP; A) MOJBHYIO JIOJIO BEILIECTBA B PaCTBOPE.

3agaya Ne2

3aKOHYMTE MOJIEKYJSIpHbIE M HANUIIUTE COKpAICHHbIE MOHHBIE YpPAaBHEHUS peaKlMid
B3aUMOJICHCTBUS CICAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCI —

Sb(OH)3 + HzSO4 e

Sb(OH); + NaOH —

3agayga Ne3

CocTaBbTe MO Ba MOJICKYJIIPHBIX YPaBHEHUS PEAKIUI K CICTYIOIUM HOHHBIM:

Ba’* + CrOs> — BaCrOy;

NH;* + OH — NH,4OH;

ZnS + 2H' — Zn™ +H,S

3amaua Ned
Boruucnure pH 0,05M pacTBopa cepHON KUCIOTHI.

3amaya Ne5

Kakue u3 cnepyromux coneit moasepratorcst ruapon3y: Na,SiOs. Cu(NOs),. KBr? CocraBbre
VOHHBIE U MOJIEKYJISPHBIE YPaBHEHMs THJIPOJIM3a COOTBETCTBYrOIMX conel. Kakoe 3Hauenue pH (<
W= 7) UIMEIOT PACTBOPHI ATUX COJICH?

3amaya Neb

Haiinure npousBenenne pactsopumoct PbCly, eciu B 200 Mt Boasl pactBopsiercs 2,17 r 3Toro
COCIMHCHMUSI.

JlomamHee 3aganue Ne 4
1o TeMe «OKNCIUTEIbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHI»

B nomamuem 3amanmm 1mo TeMe «OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIC IPOIECCHI»: IepBas
3amava orieHuBaetcs B 1,5 6aina; BTopas — B 2,5 6amna; Tpetbst — B 1 Oai.

3amaga Nel

[TonGepure k03(pPULUEHTHI B YpaBHEHMSIX OKHUCIMTEIbHO-BOCCTAHOBUTENbHBIX pPEAKLUH.
VYKaXuTe TUII KaXKI0U PEAKLUH.

PaccunraiiTe 53JIEKTPONBIKYIYI0 CHIy M ONPEICINTE HAIPaBICHUE CaMOIPOU3BOJIBHOTO
IIPOTEKAHUs IIEPBOM pPEAKUUU IIPU CTAHJAPTHBIX YCJIOBHAX, HCIOJIb3Ys 3HAYEHUSI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX IIOTEHIIUAJIOB:

H] + H3PO4 — J2 + H3PO3 + HZO

HNO, — HNO; + NO + H,O



H[AuCl4] + H,0, + NaOH — Au + NaCl + O, + H,0O

NH4RCO4 +H, — Re + NH; + HZO

KBrO — O, + KBr

3amaya Ne2

CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM:

KMI]O4 + NaNOz + HzO b

NaCrO; + H,O, + NaOH —

BI(OH)3 + NayS,05 + NaOH —

Bi 20 + C —

Mg + HNO; (pas6) —

3amaua Ne3

Janbl nBe okuciHMTENbHO-BOccTaHOBUTENbHBIE Tapbl: KNO,;, KNO;3; u Pb(NOs),, PbO..
[Tonb3ysick Tabnuiel CTaHAAPTHBIX OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX TOTEHIIMATIOB, COCTAaBbTE
ypaBHEHHME BO3MOXHOM peakuuu B ykazaHHou cpene (HNOs). Paccuurailte 3HayeHue
AIEKTPOJIBIKYIIEH CHIIBI PEAKIIUU.

JlomalHee 3agague Ne 5
Mo TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B momarrnem 3aaHuu 1o TeMe «JIeKTPOXUMHYECKHE CUCTEMBI»: TIepBas 3aj1aya OlCHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; Tpeths — B 2,5 6aia.

3amaua Nel

CocTaBbTe DJIEKTPOHHO-MOHHBIE YypPaBHEHHUS JJIEKTPOAHBIX TPOIECCOB M  MOJEKYISIpHOE
YpaBHEHHE TOKOOOpa3yIoel peakiuu, MPOTeKaIeld Npu padoTe raabBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3), // AI(NOs)3/Al. Paccuntaiite 9JIC (E) ranpBaHMYECKOro 3JIEMEHTa MPU CTaHIAPTHBIX
YCJIOBHSIX.

[TpuHsB MOTEeHLMAN aHO/a PABHBIM CTaHJAPTHOMY 3HAYEHUIO, PACCUMTANTE KOHLEHTPALIUIO
KaTMOHOB MeETajula B KarogHOM pacTBope, npu Kortopod OJIC ranbBaHMYECKOTO 3JIEMEHTa
yMmenbuTcesa Ha 0,02B.

3amaua Ne2

[IpuBenute cxembl BJEKTPOAHBIX MPOIECCOB M  MOJEKYJSpPHBbIE YPAaBHEHMSI pPEaKIIMid,
MPOTEKAIOIIUX MPH TEKTPOXUMHUYECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B Kucnoi cpene; 0) BO
BJIQ)KHOM BO3/YXE.

Omnpenenure yObUIb Macchl aHoza MPHU KOPPO3UHM B KUCIOM cpene 3a 20 MHH, €ClIH CKOPOCTh
koppo3uu coctaBuiia 0,01 r/y.

3amaya Ne3

CocTaBbTe SJEKTPOHHO-MOHHBIE YPaBHEHUS OJJEKTPOJHBIX MPOLECCOB (aHO HWHEPTHBI) W
MOJIEKYJIIPHOE YPAaBHEHUE PEAKIUHU, TPOUCXOSIIEH MPHU JIEKTPOIU3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Bbruncnute ¢akTuyeckoe KOJIMYECTBO METaUIa, MOJTYYEHHOIO Ha KaToJle MPH AIIEKTPOIIN3e
Co(NO3),, ecnu 3J1€KTpOIN3 MPOBOIUIN B TeueHUH | 4. Beixoa meTaia no Toky coctaBui 85%.

YKkaxuTe BO3MOKHBIE TPUUMHBI YMEHBIIEHUS BHIXO/a METajlJIa 10 CPABHEHHIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJsibHbIE BONPOCHI 110 TeMe «XUMHYeCKas TEPMOTUHAMHUKA»

OCHOBBI XUMHYECKON TEPMOAMHAMUKH: TTOHSITHUE CUCTEMbI, BUJIbI CUCTEM.
TepmonuHaMudecKkue mapaMmeTpbl U GYHKIIUA COCTOSTHUSI CHCTEMBI.
Buytpennsist sneprus. Pabora. Temora.
[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOI).
DHTanbIus Kak (QYHKIUS COCTOSIHUS CHCTEMBI. DHTAIbIUS 00pa30BaHUSI BEIIECTBA.

SNk W=
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TennoBoit 3¢dexkT xumudeckor peaknuu. DakTopbl, BAUAIOMKE HA TEIIOBOW 3 deKT
XAMHUYECKOU PEaKLUH.

Tepmoxumus. 3akoH ['ecca.

Crnencrsug us 3akoHa I'ecca.

DOHTpOMNUA KaK QYHKIHS COCTOSHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.

TpeTuii 3aKOH TEPMOJIUHAMUKH.

Oueprus ['n606ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKIIHIA.

KOHTpOJ’[LHbIe BOIIPOCHI IO TEME «XHMHYeCcKasi KHHETHKA»

Xumnueckasi KUHETHKa. CKOPOCTh XMMUYECKOM pEeaKIuy U METO/IbI €€ PEryJIUpPOBAHUS.
BinsiHue KOHUEHTpalMK Ha CKOPOCTh XUMHYECKOM PEaKIUK (3aKOH JEUCTBYIOIIUX MACC).
Bnusiaue Temneparypsl Ha CKOPOCTh XuMuueckoi peakuuu. [Ipasuno Bant — F'odda.
Teopust akTUBHBIX CTOJIKHOBEHUM AppeHuyca.

OHeprus akTUBallUU. Y paBHEHUE AppeHuyca.

Teopust mepexogHOT0 KOMIUIEKCA. DHEpreTUYecKas quarpaMmma.
Kpusas Makcsenna — bonpiimana. DHepreTuueckuii 6apbep.
Karanutrueckne cUCTEMBI.

BiistHue karanusaropa Ha CKOPOCTb XMMHUYECKON pEeaKIUu.
["'oMOreHHbIi ¥ TeTepOreHHbIA KaTaaus.

KonebarenpHble peakiui.

Xumudeckoe paBHoBecre. OOpaTUMbIC B HEOOPATUMBIC PEAKIIHH.
KoncranTta XxuMHuueckoro paBHOBECHS.

Cwmenenune xumuyeckoro pasHoBecus. [Tpunnun Jle-IllaTense.
Biusinue KoHUEHTpaIuy, 1aBJIeHUs] U TEMIIEPATYPHI.

®a3oBbI€ pAaBHOBECHSI.

@dazoBble AMarpaMMbl JJi1 OAHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJubHbie Bonpockl 1o Teme «PacTtBopbi»

ITonsarue pactBopa. PactBopumocTs Bemectsa. PactBopuMocCTs rasa.
PactBopel. CriocoObl BBIpaXEHHUs KOHIICHTPAIIUM PACTBOPOB (MaccoBasl JOJs, MOJIpHas
KOHIIGHTpAIKs, MOJISIPHAS] KOHIEHTPALUs SKBUBAJICHTA, MOJIbHAs JOJISA, TUTP).
KonnuratuBHbie cBOMCTBa pacTBOPOB. MneanbHbId pacTBOP.
3akonsl Payms: I (tonomerpuueckuit) u 11 (30yminockonnyeckuit 1 KpUOCKOMUYECKUH ).
Ocmoc. OcmoTrueckoe nasieHue. CxemMa 0CMOMETpA.
KucnotrHo-ocHOBHbBIE B3aMOIEHCTBUS BELIECTB.
Nonnas Teopusi KUCIOT U OCHOBaHUW AppeHnyca. OCHOBHBIE TIOHATHUS U TOJIOKEHUS TEOPUU
AppeHnnyca.
Juccoumanus KHCIOT, OCHOBaHMW M COJEH C TOYKM 3pPEHUS] MOHHOM Teopun AppeHuyca
(mpuMepBI).
Crenenp auccoruanyu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.
Jucconmarus ciadbix 37eKTpoauToB. KoHCTaHTa quccouanum.
3akoH pazbasieHuss OcTBagba.
Peakuiuu noHHOTO OOMEHa MEXIY SJICKTPOIUTAMU (Ha MpUMepe peaknuil oOpazoBaHus cl1aboro
3JIEKTPOJINTA, OCAJIKa U Ta3a).
[IpousBenenue pacCTBOPUMOCTH.
HNonHoe npousBeneHre BoAbl. BonopoaHbIil M THAPOKCUIIBLHBIN TOKA3aTEIIH.
I'moponus coneit. Tunel ruaponusa Coeu.
KonuyecTBeHHBIE XapaKTEpUCTUKU NPOLECCa THAPOIIHN3A.
@DakTOophI, BIUAIONINE HA MPOIECC TUIPOIIU3a.
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KoHnTpoJibHbIe BOonpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucnepcHocts. Kimaccudukarum qucrnepeHbIX CUCTEM.
Konnounneie pactBopsl. JInopunbHbie U THOGOOHBIE KOJIOUIBI.
Crioco0bI mosryueHus KOJUTOMTHBIX PaCTBOPOB.

CtpoeHure KOJTOUIHBIX YaCTHI.

IIpaBuno ®dasuca — Ileckosa.

Y CTONYMBOCTH KOJUTOUAHBIX cucTeM. CTaOMIM3aToOpHI.
Koarynsmust muopuibHbIX 1 TH0GOOHBIX KOJUTOUIOB.
CenumeHTalus KOJIOUIOB.

Koarynsiuust KoJUIOUJHBIX pacTBOPOB IEKTPOTUTAMH.
[IpaBuno Ulynsue — [Mapau. Koarynaupyromas criocoOOHOCTb.
Ontuyeckre CBOMCTBA KOJUIOMAHBIX PACTBOPOB.
DJIIEKTPUUYECKHE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchbi»

OCHOBHBIE TOHSATHS TEOPUH OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM.
OKHCIIMTEILHO-BOCCTAHOBHUTEIIbHBIE CBOMCTBA BEIIICCTB.
Baxneinine okKUCIMTEIM 1 BOCCTAHOBUTEIIH.
Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PEaKUUi (TPUMEPHI).
OKHUCIINTEIIFHO-BOCCTAHOBUTEIILHBIN ITOTEHITHAIL.
VYpasuenue HepHcra.
CocTaBieHHU€e OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUM.
Hamnpapnenue oKuCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.)1eRTp0ngnqec1me CUCTEMbD»

DnexTpoxumMmudeckune cuctembl. Kimaccudukarus 31eKTpOXUMUIECKIX MTPOIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCH, TPOTEKAIIINE HA TPAHULIE pa3jiena «METaIl — PaCTBOP».
lanpBannueckmii 3aeMeHT Jlanuais — SkoOu.

DIEKTPOABUKYILAsA CHJIA TAIIbBAHUYECKOTO AJIEMEHTA.

N3mepenue >aeKTpOAHBIX MMOTEHUUANOB. Psa cTaHZapTHBIX SJIEKTPOAHBIX IOTEHIIHUAIOB.
CBolicTBa METAJIOB B COOTBETCTBUHM C MX MOJIOKEHUEM B Py HAIPSIKEHUM.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TIPOLIECCHI.

OO6wenunenHbli 3akoH Papanes. Beixo mo Toky.

Koppo3zus metamios. Knaccudukarust Koppo3nOHHBIX TTPOIIECCOB.

XuMHUYecKasi KOppo3usl.

DIIEKTPOXUMUYECKass KOppo3us. AHOJIHOE OKHCIEHUE METaula M KAaTOJHOE BOCCTAHOBIICHHE
OKUCITTUTENS.

[Tpumeps! KOpPO3UHU B KUCIIOH cpenie 1 aTMOCHEPHON KOPPO3UH.

CkopocTh KOppO3HuH.

3anmTa METAJJIOB OT KOPPO3UH.

3alUTHBIE TOKPBITHSL.

DNEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIJIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUI DIIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJISITOPBI.

XUMUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIE 3JIEMEHTHI.



7. OueHo4YHbIe CpeaCcTBA JJIS IPOBeIeHHsI IPOMEKYTOYHOM aTTeCTAlMU
HpOMe)KyTO‘IHaH arrecragus HUMECT JA(SA102910) ONpCACIINTb CTCIICHb JOCTHNKCHU A
3aIJIaHUPOBAHHBIX PE3YIbTATOB O0YUEHHUS MO TUCHUIUIMHE 33 ONPECNIEHHBIN MepHoJ] 00ydeHUs.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHHSI U OLIEHOYHbIEe CpeACTBA /Jisl INPOBeJeHUs:
NMPOMEKYTOYHOM aTTeCTALMH:



CrpyKTypHBIi
JJIEMEHT

[Inanupyemslie pe3ysbTaTsl

O1ieHOYHBIE CpeaICTBa

oOy4eHus
KOMIICTCHIINU
OIIK-1
CHOCO6HOCTBIO HCIOJIb30BATh OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBIX JHUCHUILIIMH B HpO(bGCCHOHaHBHOﬁ ACATCIIBHOCTHU, MPUMCHATH MCTO/bL

MaTEMaTHYCCKOro aHaJin3a U MaTeMaTHu4€CKOIro (KOMHI)IOTepHOFO) MOACIINPOBAHUA, TCOPETUUYCCKOI0 U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHM

3HaTh

- OCHOBHBIC XUMHUYECCKUEC ITOHATHUA,
MMOJI0KEHUS U 3aKOHBI,

- METOAbl XUMHNYCCKOI'O aHAJINn3a
BEILIECTB U 0OBEKTOB OKPYKAIOIIEH
CpeIbl;

- COBPEMCHHBIC HAIPABICHUS
Pa3BUTHUS HAYYHBIX TEOPUI, METOIBI
TEOPETHIECCKOTO 1
BKCHepI/IMeHTa.HBHOI‘O HCCIICOOBAHUSA

Hepelteub meopemu4ecCKux 6onpocoe6 K IK3ameny.

1.

SNV

10.

11

16.

17

18.
19.
20.

21

OCHOBBI XMMHUYECKOM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOAMHAMUYECKHAE I1apaMeTpPhl
CHCTEMBI, YHKIIUU COCTOSHUS cUCTeMBI. [IepBblil 3aKOH TEPMOIMHAMUKH.

DHepreTuKka XUMUYECKHUX MTPOLIECCOB.

OHranbnus. 3akoH ['ecca u ciecTBUS U3 HETO.

OuTponus. YpaBHeHue bonbiimana. BTopoii v TpeTuii 3aKOHBI TEPMOJIUHAMUKH.

Oneprus ['m66ca. HanpapieHus: XUMHUECKUX MPOIIECCOB.

Xumuueckass kuHeTuka. CKOpOCTh XMMUYECKOW peakiuu. CpeaHssi U UCTUHHAs CKOPOCTH
peakunu. Kunernueckast Kpubasl.

CKOpOCTh peakliui U METOABI €€ PErYITUPOBAHMUSL.

Bnusiaue Temneparypsl Ha ckopocTh peakiun. [IpaBuno Bant-I'odda.

OHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppEeHUYyCa.

Karanuzaropbl 1 KaTaTUTHYECKUE CUCTEMBI. | OMOTeHHBIN KaTaius.

. KatanuzaTopsl U KaTaJTuTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTaaus.
12.
13.
14.
15.

Xumnueckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHS.

Cwmenienue xumudeckoro pasHoBecus. [Tpunnun Jle [latense.

PactBopbl. CriocoOb!I BRIpaKEHHSI KOHIIEHTPAIIMHA PACTBOPOB.

PactBopbI 31eKTpoanuTOB. CTENEHh U KOHCTAHTA AJIEKTPOJIUTUYECKOM AUCCOLMAIUNA. 3aKOH
paz6asienust OcTBambaA.

Jucconmarus KICJIOT, OCHOBaHUM, COJIe. AM(OTEPHBIE JICKTPOITUTHI.

. PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YCJIOBHE OOpa3OBaHMs U PACTBOPCHUS

OCaJKOB.

Hucconunanus Boael. MoHHOE nipoussenenue Boasl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa TUAPOJIN3a.

Hucnepcusie cucremsl. Kimaccudukanus. JinopunsHbie 1 110(G0OHBIE KOJUTOUIBIL.

. CTpoeHune KOJUIOUTHBIX YaCTHII.
22.

Koarynsmus koiaouHbIX pacTBOPOB.




CTpyKTypHBII

[Tnanupyemble pe3ynabTaThl

JJIEMCHT O1icHOYHBIC CPE/ICTBA
oOyueHus
KOMITCTCHITUH
Ymerhb - pemIaTh pacueTHbBIC 33/1a41 ITpumepnvie npakmuueckue 3a0anus 05 IK3AMEHA:

IIPUMEHUTENBHO K MaTepHaLy
IIPOrpamMMBl;

- pemarh pacyeTHbIE 3aJa4n
MIPAKTUYECKOTO COAECPIKAHMS;

- IPOTHO3UPOBATh BO3MOKHOCTb
MIPOTEKAHUs CAaMOITPOU3BOJIBHBIX
IIPOLIECCOB B Pa3INYHbIX
XUMHUYECKHUX CUCTEMAX;

- IPUMEHSATH METObI
MaTeMaTHYECKOr0 aHAJIN3a U
MaTEMaTHYECKOI0 (KOMIIbIOTEPHOTO)
MOJEIINPOBAHUS, TEOPETUUECKOIO U
9KCIIEPUMEHTAIILHOTO UCCIIEI0BAHUS

1. HamucaTh 3JI€KTPOHHBIE YpPAaBHEHHS JJIEKTPOJIHBIX IPOIECCOB, YpPaBHEHHE CYMMapHOM
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJ[C rajpBaHMUECKOro 3JEMEHTA, €CIU KOHIEHTpAIluu
HOHOB MeTaiuioB paBHsl: [A17*]1=0,001 mous/i, [Co**]=0,1 Momb/1L.

2. HanrcaTh MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHUS peakunil ruaposmnsa coier: KsPOy; NaySOy;
ZIlClz.

3. 3aKOHYUTH YPAaBHEHHS PEAKIMi, HAITMCAB UX B MOJICKYJIIPHON M MOHHOU (hopmax:

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBOopa ruapokcuaa kainpius copepxurcs 478,8 v Ca(OH),. IlnotHocTs pacTBOpa
1,14 v/mn. Paccuuraiite: w(Ca(OH),); Cy; Cox; C; N(Ca(OH),) u N (H,O); T.

5. CocTaBbTe YypaBHEHHS OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA:
chr207 + FeSO4 + HzSO4 -, KMI’IO4 + NaZSO3 + Hzo —.

6. Hammcath 531€KTpOHHBIE YpPaBHEHHS DJICKTPOAHBIX ITPOIIECCOB, YpaBHEHHUE CyMMapHOU
TOKOOOpa3ytomeil peakuuu, BeIYUCIUTh DJ[C raJbBaHHMUYECKOTO SJEMEHTa, €CITU KOHIICHTPAIUH
MOHOB METaJUIoB paBHEL: [Mn**]=0,01 moms/i, [Au’*]=0,1 Mous/i.

7. 3aKOHYUTH YpaBHEHUS peakiuii, HAaIKCcaB UX B MOJIEKYJISPHOW U MOHHOHU dopmax:

NH4OH + HNO3; —, Zn(OH), + NaOH—, AIPO4 + Na,SO4 —.

8. Hamucarb 531€KTpOHHBIE YpaBHEHHUsI SJIEKTPOAHBIX IIPOLIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJ[C ragpBaHMUECKOr0 3JEMEHTA, €CIU KOHIEHTpAIluu
HOHOB MeTaIuIoB paBHsL: [Zn>*]=0,01 moms/1, [Cu*]=1,0 Moub/x1.

10. Cynbdat amomunuss maccoir 36,4 r pactBopuwir B 100 r Boapl. [IMOTHOCTH MONYy4eHHOTO
pactBopa 1,32 r/mn. Paccuuraiite: ®(Alx(SO4)3); Cym; Coxs Ci; N(AL(SO4)3) u N (H,O); T.

11. HamucaTh S7I€KTPOHHBIE YpPaBHEHHUS AJEKTPOIHBIX IPOIECCOB, YPAaBHEHHUE CYMMapHOH
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJ[C ragpBaHMUECKOr0 3JEMEHTA, €CIU KOHIIEHTpAIluu
HOHOB MeTaIuioB paHsr: [Mn”*]=0,01 mons/x1, [Ag*]=1,0 Monb/x1.

12. 3aKOHYHUTH YpaBHEHHUS peaKivii, HAIUCAB UX B MOJIEKYJISIPHOM U HOHHOM BHU/IE:

MnS + HZSO4 —, FC(OH)3 + NaOH —, NH4C1 + KOH —.

13. Onpenenure TEpMOAUHAMUYECKYIO BO3MOXKHOCTB NpoTekaHus peakuuu CaOg) + 2 Cy =
= CaC; () + CO(, AH; = 460 x/[x npu cTanmapTHBIX yCIoBUAX. PaccunTaiiTe TemnepaTypy Hadaia
peakmuu, ecimu  S(Ca0)=38 [Ix/monb-K; S(C)=6 x/monb-K; S(CaCy)= 70 Ix/monb-K;
S(CO)=197 JIx/moib- K.




CTpyKTypHBII
AJIIEMEHT

[Tnanupyemble pe3ynabTaThl

OneHouHble cpencTBa

KOMITETEHIINHI 00yuenus
Bnaners - HABBIKAMU [TPUMEHEHHUSI OCHOBHBIX Ilpumepnvie npakmuueckue 3a0anus 013 IK3AMeEHA:
XUMUYECKHUX 3aKOHOB B 1. Mns peakunu CHy () + COz (n = 2 CO (1) + 2 Hy () onpenenuTe BO3MOXHOE HalpaBICHUE
npodeccnoHaNbHOM IEeATEIbHOCTH; | CAMONIPOU3BOJIBHOTO TEUEHUS pEaklMU NpHU CTaHAAPTHBIX YCIOBUSAX WM Ipu  Temmepatype T
- IPAKTUYECKUMHU HaBBIKAMU =927°C, ecin TeruoBoit 3 EeKT peakuu 10 3aJaHHOH TeMIepaTypbl HE U3MEHUTCS. YKaXUTE: a)
TEOPETUYECKOTO U BBIJIETISICTCSl WJIM TOTJIOLIAeTCsS PHEPrusl B XOJe peakiuu; 0) MpUYMHY HAlJEHHOTO HW3MEHEHUS
9KCIIEPUMEHTAILHOTO UCCIIEI0BaHus | SHTponuH. PaccunTaiite TemnepaTypy Hayajla peakiuu.
B 00J1aCTH XUMUH; 2. Bripa3ute yepe3 KOHUEHTpAIMU PEarceHTOB KOHCTAHTBI PABHOBECHS CIIEIYIOLUIUX PEAKLIUN
- METOJaMHU HCCIIeOBaHUS U Nowy + 3 Hay = 2 NHjzy, AH = -92,2 xJIx. Ykaxure HamnpaBiI€HHE CMELIEHUS XHMHUYECKOTO
CHOCOOHOCTBIO OOBSACHSATH €T0 paBHOBECHS 3TUX PEaKLMi: a) MPU NOHWKEHUHN TEMIIEpaTypbl, €CIU JaBlIEHUE TIOCTOSIHHO; 0) MpH
pe3yabTaThl IPUMEHUTEIBHO K NOBBILIEHUM JIABJIEHUS, €CIIM TEMIIEPATypa OCTOSHHA.
poeCCUOHATBHON IEATETLHOCTH 3. CkOJIbKO MHLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IUJIOTHOCTHIO 1,84 r/mn
notpedyercst 11 npurorosienus 2 i1 0,25M pactBopa?
4. Kakue w3 criemyromux cosed mnonasepratorcs Tuapoimsy: NapSiOs;. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YpaBHEHHUs THAPOJIM3Aa COOTBETCTBYHOIMX cosiel. Kakoe
3HayeHue pH (< unu> 7) UME0T pacTBOPHI ATUX COJICH?
5. 3omb ruapokcuaa Maraus nosydeH nyreM cmemunsanusg 0,02 1 0,011. pactBopa MgCl, un
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsa 4acTUI MOJYYEHHOTO 30J151 U HAIUIINATE
(bopMyiTy ero MUIEILIBI.
6. PaccunTaiiTe 3JEeKTPOABIKYILYIO CHIIY U OINpeNeInTe HalpaBlieHUE CaMONPOU3BOIBHOIO
NPOTEKAaHUsl pEAKIMU TPU CTaHAAPTHBIX YCJIOBUSX, MCIHOJIb3Ys 3HAYEHUS OKHUCIHUTEIbHO-
BOCCTaHOBHUTENRHEIX MoTeHnuanos HJ + H;PO, — J, + H3PO5; + H,0.
7. IlpuBenuTe CXeMBbI DJIEKTPOAHBIX IIPOLIECCOB U MOJIEKYJIIPHBIC YPAaBHEHUS PEaKLUH,
MIPOTEKAIOIIUX TPH JEKTPOXUMHUECKON Koppo3uu rasibBaHonapbl Co/Ni: a) B Kuciol cpene; 0) BO
BIIQXKHOM Bo3ayxe. Onpeaenure yObUTh MacChl aHOJA TIPH KOPPO3UHU B KUCIION cpene 3a 20 MuH,
€CJIM CKOpOCTh Koppo3uu cocrasmiia 0,01 r/u.
OIIK-2

CHOCO6HOCTBIO BBIABIIATh CCTCCTBCHHOHAYYHYIO CYIIIHOCTD np06neM, BO3HUKAKOIIUX B XO0I€ HpOHBBO,Z[CTBCHHOfI ACATCIIbHOCTH, ITPUBJICUYD JIA UX PCIICHUA
COOTBETCTBYIOIIMI (PU3UKO — MATEMAaTUYECKHI amnmapar

3HaTh

- OCHOBHBIC XUMHWYCCKUEC ITOHATHA,

ITIOJIOXKCHUA U 3aKOHBI,

1. OKHCIHTENIBbHO-BOCCTAaHOBUTEIBHBIC CBOWCTBA BemecTB. Kiaccudukarus OKHUCIUTEIBHO-
BOCCTAHOBUTCIILHBIX peaKuHﬁ.




CTpyKTypHBII

[Tnanupyemble pe3ynabTaThl

AJIIEMEHT OueHouHbIE CpeICTBa
KOMITETEHIINHI 00yuenus
- COBPEMEHHbBIEC HaIIPaBJICHUS 2. DJIEKTPOXUMHYECKHUE CUCTEMBI. 3aKOHbI Dapazesi. DIEKTPOAHBIN MOTECHIHAI.
Pa3BUTHUS HAYYHBIX TEOPUH; 3. TanpBanmnueckuii anement Janusns SAxoowu.
- METOJIbl TEOPETUYECKOTO U 4. DIEeKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIU3 paciuiaBoB. [Ipumenenue smekTponausa.
HKCIIEPUMEHTAIILHOTO UCCIIE0BAHMS 5. DnekTponu3. AHOAHBIA U KATOAHBIN MPOIECCHI MIPHU JIEKTPOIU3E PACTBOPOB.
B 00JIaCTH XUMHUHU 6. IlpumeHeHue 3IEKTpOIH3a.
7. Kopposusi. Bunbl kopposzun. CriocoObI 3alIUTHl METAIIJIOB OT KOPPO3HH.
VYmeTb - pemarb pacyeTHbIE 33141 1. Ompenenurte TEPMOIUHAMUYECKYIO BO3MOKHOCTh IpoTekaHus peakuuu 2 Cly ¢y + 2 HoO(p

IIPUMEHUTEIILHO K MaTepraiy
[IPOrpamMBl;

- IPOrHO3UPOBATH BO3MOKHOCTh
IIPOTEKAHUs CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX
XUMHUYECKHUX CUCTEMAX;

- COYETaTh TCOPHUIO U IPAKTUKY IS
peLICHUSA NHKEHEPHBIX 3aJ1a4

=4 HCly + Oz (y, AH, = 115,6 x/[x npu cranmapTHbIX ycioBHAX. PaccuuraiiTe TemmepaTypy
Havana peakuuu, ecau  S(Clp)=223 OIx/mone-K; S(H;0)=189 [Lx/monb-K; S(HCI)=
187 JIxx/momb- K; S(0,)=205 JIx/Momnb- K.

2. Hanucarb ypaBHEHMS peaklUil THAPOINU3a B MOJEKyIapHOM U HOHHOM Bue: CrCls, NaNOs,
K,COs.

3. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM:

4. chr207 + Na2803 + HZSO4 -, KMIIO4 + NaNOz + Hzo —.

5. T'omorennass peaknus mporexkaeT no ypasHeHuntoo Ho o + L ¢y = 2 Hlyp. Havanpnas
KOHIIEHTpauust Bogopoaa 2,1 mons/n, mona 1,5 monb/n. Bo CKOIBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korna npopearupyet 30% Bomopoaa?

6. B 640 mu Bogs! pactBopuin 160 r xmopuaa sxenesa (I1I). IInoTHOCTs momyueHHOr0 pacTBOpa
1,032 r/mn. Paccuntaiite: o(FeCls); Cy; Cox; Cm; N(FeClz) u N (H,O); T.

7. Omnpenenure TEPMOIMHAMUYECKYIO BO3MOXKHOCTBH NpoTekaHus peakuuu CS; g +3 Oyp=
=CO; 1y + 2 SO; (), AH; = -1075 x/[x npu craHgapTHBIX ycloBUsAX. Paccumraiite Temmeparypy
Hayana peakiuu, ecian  S(CSy)=151 Tx/monb-K; S(0,)=205 HTx/monb-K; S(COy)= 213
Jx/monb-K; S(S0,)=248 JIx/monb- K.

8. Peaxnus uaer no ypasHenuto: 2 Hy () + Sz () = 2 HaS(r). HauanbHas koHLeHTpanus Bogopoaa
2 monw/n, cepsl 1,5 Monb/n. Onpenenute BO CKOJBKO pa3 M3MEHUTCS CKOPOCTh PEaKIUU K
MOMEHTY, Koraa npopearupyet 0,7 Mmois/n Bogopoaa?

9. Omnpegnenure TEPMOINHAMUYECKYIO BO3MOKHOCTB NPOTEKaHUs peakuuu 2 ZnS ) + 3 Oy =
=2 7Zn0 () + 2 SO, (, AH; = -890 /I npu crangapTHeIX ycnoBusax. Paccuuraiite Temneparypy
Havana peakiuu, ecau S(ZnS)=58 Jlx/mons-K; S(0,)=205 Ix/monb-K; S(ZnO)= 44 JIx/moinb-K;
S(50,)=248 dx/monb- K.




CTpyKTypHBII
AJIIEMEHT

KOMIICTCHII N

[InaHupyembie pe3yybTaThl
oOyueHus

OneHouHble cpencTBa

Bnanets

- HaBBIKaMHU TTPUMEHEHUSI OCHOBHBIX
XAMUYECKHUX 3aKOHOB B
po¢eCCUOHATBHON JIEATETLHOCTH;

- MPaKTUYECKUMHU HaBbIKAMU
TEOPETHYECKOTO 1
AKCIEPUMEHTAIBHOTO UCCIEAOBaHUS
B 00JIaCTH XUMUH, TIPUBJICKAS TS
UX PEILIECHUS COOTBETCTBYIOLIUMN
(hU3UKO — MaTeMaTHYECKUI amnmapar

1. PaccunraiiTe 3J€KTPOABHKYIIYIO CHIIY M OIPEIEIUTE HaMpaBICHUE CaMOIMPOU3BOJBHOTO
MPOTEKAHUs PEaKUWU NpPH CTAHJAPTHBIX YCJIOBUSX, HCIONB3YS 3HAYEHUS OKHUCIUTEIbHO-
BoccTaHOBHTENLHEIX noTennuanos HJ + H;PO, — J, + H3PO; + H,O.

2. B pactBope optodochoproit kucnorel maccod 1200 r m mrotHocThiO 1,153 T/™MI
coaepxutcs 312 r Hi3POy. Paccuuntaiite: ®(H3PO4); Cy; Cox; Crny N(H3PO4) 1 N (H0); T.

3. IlpuBenure cxembl SJEKTPOAHBIX MPOIECCOB W MOJEKYJSPHbIE YpPAaBHEHHUS pEaKIIHii,
MPOTEKAIOIINUX TIPH AJIECKTPOXUMHUUECKOM Koppo3uu raimbBanonapel Co/Ni: a) B KuCIIon cpene; 0)
BO BJIQXKHOM Bo3ayxe. OnpenenuTe yObUTb Macchl aHO1a TIPU KOPPO3UU B KUCIION cpene 3a 20 MuH,
€CJIM CKOpOoCTh Koppo3uu coctaBmiia 0,01 r/y.

3. CocTaBbTe 3JEKTPOHHO-UOHHBIE YpaBHEHUS SJEKTPOJHBIX MPOLIECCOB (aHOJ WMHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHHME pEaKluu, Npoucxondmer mnpu snekrponusze pactBopa CoSOy
Boeruncnute QakTudeckoe KOJMMYECTBO METalia, MOJIYYSHHOTO Ha KaTole NPHU JJIEKTPOIIH3E
Co(NO3),, eciii 3JIEKTPOJIM3 MPOBOAUIN B TeueHUH 1 4. Beixoa metamia mo TOKy coctaBui 85%.
YKaxxuTe BO3MOKHbIE TPUUMHBI YMEHBIIECHUS BHIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.




0) [lopsiiok npoBeeHUsI MPOMEKYTOYHOM ATTECTAIMM, OKA3aTe/ M U KPUTEPUU OLleHUBAHUSL:

[TpomMexxyTouHass aTTecTalys MO JUCIUIUIMHE «XHWMHS» BKIIIOYAET TEOPETUYCCKUE BOIPOCHI,
MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOGHHUS OOYYaIOIIMMHCA 3HAHWUH, M MPAKTUYECKHE 3aJaHMs,
BBISBJISIIONINE CTENEeHb COPMUPOBAHHOCTH YMEHHH U BIIaJCHUN, IPOBOAUTCS B (hopMe 3ayeTa.

3ayer Mo JaHHOW TUCHMILIMHE MPOBOAMUTCS B YCTHOU (opme 1Mo Omiieram, KaXIblid U3 KOTOPBIX
BKJIFOYAET 2 TEOPETUYECKUX BOIIPOCA U OJHO MPAKTHUYECKOE 3a/JaHHE.

Ilokazamenu u Kpumepuu oyeHuUBAHUA 3auema:

«3auTe€HO» - OOydYaloIIUHCA JAEMOHCTPUPYET TOPOroBbI YPOBEHb C(HOPMHUPOBAHHOCTH
KOMITETEHIIHI: B X0J€ KOHTPOJIbHBIX MEPONPUATUN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTIENbHBIX 3HAHUM, YMEHHI, HABBIKOB, O0YYAIOLINIICS UCTIBITHIBACT 3HAUNTENIbHBIC 3aTPYIHECHUS TIPU
ONEPUPOBAHNHY 3HAHUSIMU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALINH;

«HE 3a4TEHO» - OOYYarOIIMHCS HE MOXET IMOKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEICHHS U
00BsICHEHUS! HHPOPMAIINH, HE MOXKET IM0Ka3aTh UHTEIEKTyalIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3ajay.

8. YueOHO-MeTOAMYEeCKOEe M HH(OPMALIMOHHOE 00ecriedeHne T CHUTITHHBI

a) OcHoBHas JIuTEpaTypa:
1. OcHoBsl xumun: yuebnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.: - (Bwicmiee obpa3zoBanue: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Komsna, JI. I'. Xumus : yaebnoe nocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TV. -
Marnuroropek : MI'TV, 2015. - 1 anextpon. ont. auck (CD-ROM). - 3ara. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TEeKCT : SJIEKTPOHHBINA. -
Csenenus goctynsbsl Takxke Ha CD-ROM.

0) lonoJiHUTe/ILHAS JIUTEpaTypa:

1. Mensuuk, H. JI. PactBopsl : nmpaktukym / H. JI. Mengnuk, 3. P. Mymmuna, O. A.
Muiypuna ; Marautoropckuii roc. Texundeckuii yu-T uM. I'. 1. HocoBa. - Maruurtoropck : MI'TY
mm. I'. WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. »oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload 7name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TEeKCT : SIEKTPOHHBIU. -
Csenenus goctynsbsl Takxke Ha CD-ROM.

2. Mensuuk, H. JI. Tucnepcusie cucremsl : npaktukyM / H. JI. Mengnuk, 3. P. MymnHa,
O. A. Mumypuna ; Marautoropckuii roc. Texuudeckuii yH-T uMm. I'. 1. HocoBa. - Maruuroropck :
MITY wum. I'. WU. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. o3kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObsekT. - TekcT : AIEKTPOHHBIN. -
Csenenus goctynsbsl Takxke Ha CD-ROM.

3. Komsna, JI. I'. OxkuciautenbHO-BOCCTAaHOBUTEIbHBIE peakUUU. OCHOBBI JIEKTPOXHUMHUU :
yaebnoe nocobue / JI. I'. Konsima, O. P. Mymnmuna ; MI'TY. - Marautoropek : MI'TVY, 2015. - 58 c. :
HII., Ta0II. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mata obOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : IIEKTPOHHBIU. -
Nwmeercs nevaTHbIN aHANOT.

4. Mumypuna, O. A. Xumunueckass kuHeTuka. COCTOSIHME XMMHMUYECKOI'O pPaBHOBECHUS :
npaktukym / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpmioBa ; MarHUTOropckuii roc. TEXHUYECKUN
yH-T uM. I'. M. HocoBa. - Marautoropck : MI'TY um. I'. . HocoBa, 2019. - 1 CD-ROM. - 3ari. ¢
TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7Tname=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TekcT : AIEKTPOHHBIN. -
Ceenenus poctynssl Takke Ha CD-ROM.




5. Koposun, H.B. O6mas xumust: yae0. i1 TEXHUYECKHX HampaB. W crerl. By3oB /H.B.
Koposun —9-¢ u3a., nepepad.- M.: Beicm. mik., 2007.- 557 c.: ui. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.

6. Kparkuii crnpaBoyHHK (u3HKO-XUMUYecKux BenuuumH / coct.. H. M. bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; mox pen. A. A. Papnens, A. M. Ilonomapesoii. - 10-e
u3n., uctp. u gom. - CII6. : Ban ®@enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEICTBEHHBIN.

7. U3BecTrsi BBICIIMX Y4YEOHBIX 3aBeleHUH. XUMHS W XUMHYECKas TEXHOJIOTHS: HAaydHO-
texHuueckuit xypHai — ISSN 0579-2991.

B) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHeprerhka XUMHUYECKHUX IMPOLECCOB: METOAMYECKHE YKa3aHHUS K
nabopaTopHBIM paboTaM 1O JUCHHUIUIUHE «XUMUS» Ui OOYyYaroIIUXCs BCEX HamNpaBlIeHUN
MOATOTOBKH M CHEIUATBHOCTEH THEBHOU (opmbl 00ydeHus / O.A. Munrypuna; MarHUTOropcKuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocoga, 2016. — 11 c. —
TeKcT : HemoCpeICTBEHHBIN.

2. Komspma, JILI. Xumuueckas TEpMOJMHAMMKA: METOAUYECKUE  yKa3aHUs IS
CaMOCTOATENIbHONW PabOThl MO JUCHUIUIMHE «XHMHS» 711 OOyJarolmuxcsi BCEX HaIpaBJICHHUI
MOJTOTOBKM M crnenuaigbHocTei Bcex (opm oOyuyenus / JL.I. Komsga; MarHutoropckuii roc.
texandeckuii yH-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. . HocoBa, 2020. — 18 c. —
TekcT : HenmoCcpeICTBEHHBIM.

3. Konspa, JI.I'. CkopocTh XUMHUYECKUX PEAKIHA M XMMHUYECKOE paBHOBecue: MeTonandeckue
yKa3aHus K J1a00paTOPHBIM padoTaM MO ITUCHUIUTHHE «XUMHS» ISl 00y4JaloNINXCcs BCeX HaIpaBlIeHUN
MTOATOTOBKHU U crienuaibHocTel Beex ¢dopm ooyuenus / JI.I'. Konsina, E.B. Tapactok; Marautoropckuit
roc. rexuuueckui yH-T um. I'. M. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TeKcT : HemoCpeICTBEHHBIN.

4. PomuonoBa, H.M. Xumuueckass KuHETHKA. XHUMHUUYECKOE pPABHOBECHE: METOAMYECKHE
yYKa3aHWus Il CaMOCTOSITENIbHOM paboThl MO JUCHUILUIMHE «XHUMHUS» i1 OO0ydYarolIuXcsi BeCex
HampaBICHUH MOJATOTOBKM M crenuanbHocTeil Bcex (opm obyuenuss / H.M. Pomgmonosa, A.IL
[TonomapeB; Marautoropckuii roc. Texunueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY
uM. I'. K. Hocoga, 2020. — 20 c. — TekcT : Henocpe1CTBEHHBIN.

5. Uymposa, JI.B. PacTBopsl: MeTomuueckass pa3paboTka K JIabopaTOpHBIM paboTaM TIo
TUCIUIUTNHE «XUMHS» I 00y4arolMXCcsl BCEX HAMPABICHHWA MOJITOTOBKU M CHEIMATLHOCTEH BCEX
dbopm obyuenus / JI.B. Uynpora, T.M. Kynukosa; MarHuToropckuii roc. TeXxauueckuii yu-t um. ['. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeacTBEHHBIN.

6. Uymnpora, JI.B. PactBopel: MeTomumueckas pa3paboTKa K CaMOCTOATENIbHOW paboTre Io
TUCIUIUTNHE «XUMHS» I 00y4YaronuXcs MO BCEM HAMpPaBICHUSM TOJITOTOBKH M CHEIHATBLHOCTSIM
Bcex (opm oOyuenms / JI.B. Uympoma, D3.P. Mymnuna, O.A. Mumypuna; MarHuToropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2017. — 26 c. —
TeKcT : HemoCpeICTBEHHBIN.

7. Komsina, JI.I'. KonmouaHsle pacTBOpPBI: METOIMYECKHE YKa3aHUs K JJabopaTopHO# padoTe 1o
TUCHUIUTMHE «XUMHS» A1 00y4yaronuxcs M0 BCEM HAMpPaBJIEHUSM MOJATOTOBKU U CHEIHATIBbHOCTIM
Bcex ¢gopm oOyuenus / JL.I'. Konsina, JI.A. bonbsia; MarHUTOrOpCKuit TOC. TEXHUYECKUNA YH-T UM. [ .
N. Hocoa. — Marautoropck : MI'TY um. I'. K. Hocosa, 2017. — 9 c. — TekcT : HemocpenCTBEHHbIM.

8. Konsma, JI.I'. OKHCINTENbHO-BOCCTAHOBUTENBHBIE PEAKIMU: METOAMYECKHE YKa3aHUsS K
nabopaTopHoi paboTe MO AUCHUILIUHE «XUMUS» Uil 00y4aloIUXCsl BCEX HaNpaBlIeHUN MOATOTOBKHU
u crneuuanbHocTed Bcex (opm obyuenust / JL.I'. Komsma, E.B. Tapaciok; MarHuroropckuii roc.
texandeckuii yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. . Hocosa, 2020. — 10 c. —
Tekcr : HernmocpeACTBEHHBIM.

9. Komsapa, JI.I'. OKHUCIWUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU U DICKTPOXHUMHUUYECKHUE
MPOLIECChI: METONWYECKass pa3padoTKa K CaMOCTOSTENbHOW paboTe s 0o0ydarommxcs MO BCEM
HaIpaBJICHUSAM IOJTOTOBKH M creHaIbHOCTIM BceX Gopm obyuenus / JI.I'. Konsna, E.B. Tapaciok,
3.P. Myminna; Marauroropcekuii roc. texunueckuit yH-T uM. I'. . HocoBa. — Maruurtoropeck : MI'TY
uMm. I'. 1. Hocora, 2017. — 41 c¢. — TekcT : HenocpeaCTBEHHBIM.



10. Mumypuna, O.A. DJIEKTPOXMMHUYECKHE TMPOLECCHl: METOJUYECKUE YKa3aHUs K

nabopaTopHoil paboTe MO TUCHUIUIMHE «XHUMHI»

JJIA 06yqa101u1/1xc;1 Mo BCCM HaIpPaBJICHUAM

MOATOTOBKH M CIENHATBHOCTAM Bcex (opm oOyuenus / O.A. Mwumypuna, H.M. Pomuonora;

MarsuToropckui roc. TeXHU4eCKui yH-T uMm. I'. M.

Hocoga, 2017. — 13 ¢. — TeKcCT : HEMOCPEACTBEHHBIH.

HocoBa. — Marnuroropck : MI'TY um. I'. 1.

r) [Iporpammuoe o6ecnneuenue u UHTEepHeT-pecypcebl:

IIporpammHoe obecnievyenue

Haumenosanue 110 Ne nmoroBopa Cpox neitcTus

JUIICH3UU

MS Windows 7 Professional(as) 1557 1¢ 0108 102018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 15 75, 17 127 062017 27.07.2018

(mJ1s1 KI1ACCOB)

MS Office 2007 Professional No 135 ot 17.09.2007 O6eccpouHo

77Zip cB000THO pacripocTpansemoe [10 0ECCPOYHO

FAR Manager cB000THO pacrpocTpansemoe 110 0ECCPOYHO

IIpodeccnonanbubie 6a3b1 JAHHBIX 1 HH(POPMaLMOHHBIE CIPABOYHbIE CHCTEMBbI

Hassanue xypca

CchlIKa

OnekTpoHHas 0asza mepuoandeckux u3gaHuii East
View Information Services, OO0 «1IBUC»

https://dlib.eastview.com/

Hammonanenass wHGOPMAIMOHHO-aHATUTHIECKAS
cucrema — Pocculickuii HMHIEKC  HAYYHOTO
mutupoBanus (PHMHIL)

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

[TouckoBast cucrema Axagemusi Google (Google
Scholar)

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

Wudopmannonnas cucrema - EauHoe o0kHO
J0CTyna K MH(QOPMAIIMOHHBIM pecypcaM

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

denepanbHOe  rOCyJapCcTBEHHOE  OKOJKETHOE
yUpexKIACHUE «DenepanbHbIi UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTH»

URL: http://www]1 . fips.ru/

Poccuiickass ~ ['ocymapcTBeHHas oubmoTeKa.
Kartanoru

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

OnekTpoHHBIE pecypchl Oubmmoreku MITY wuwm.
[.1. HocoBa

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

9. MaTtepuajibHO-TeXHHYECKOe o0ecrneyeHue JTUCIHILINHBI

MaTepI/IaJ'IBHO—TCXHI/ILICCKOC obOecrieueHue JUCHHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHMe ayIUTOPUU

OcHallleHue ayauTopun

YyeOHble ayJUTOPHUU IS MynsTuMenuiHbBIE CpEACTBA XpaHEHUS, Iepefadud Hu
NpOBEICHUS 3aHATUM npeAcTaBlIeHUs HUHPOpMaALUU

JEKIIMOHHOI0 THIIa

Y4aeOHbIC ayTUTOPUH LIS OO06opynoBaHue /JIs BBITTOJTHEHHS JTa00OpaTOPHBIX padoT,
npoBeaeHHs 1a00paToOPHBIX XUMHYECKasl 10CY/a, pEaKTUBBI,

3aHSATHUH, TPYNIOBBIX U Harnsigasle MmaTepuanbl: TaOIUIbI, CXEMBI, JIAKATHI.

WHIUBUAYAJIbHBIX KOHCYJIbTAIUH,




Tun 1 Ha3BaHMe ayIUTOPUU

OcHallleHue ayauTopun

TEKYUIETO KOHTPOJIS U
NPOMEXYTOUHON aTTeCcTalluu

Ilomemenus nius
CaMOCTOSITENIbHON pabOThI
o0ydJarmuuxcs

Ilepconanbuble kommbroTepsl ¢ mnaketom MS  Office,
BBIXOJIOM B MHTEpHET M C JOCTYIOM B 3IIEKTPOHHYIO
MH(POPMALIMOHHO-00pPa30BaTEIbHYIO CPENly YHUBEPCUTETA

HOMCH.[GHI/ISI I XpaHCHUA U
PO UITAKTHIECKOTO 00CTy)KMBaHUS
yueOHOro 000PYIOBaAHHUS

Crennaxu, cef@bl 111 XpaHEHUs! y4eOHOT0 000pYA0BaHUS
HNHCTpyMEHTHI 1711 peMOHTa 1a00paToOpHOTO
000opynoBaHUs.




