MUHUCTEPCTBO HAYKM U BBICIIETO OBPA3SOBAHMAA
POCCHUNCKOU OEJTEPAILIMN

DenepanbHOE rocy1apcTBeHHOE OI0/DKETHOE 00pazoBaTeIbHOE YUPEIKICHUE
BBICIIEr0 0Opa3oBaHMs
«MarHuToropckuii rocy1apcTBeHHbIH TeXHu4Yeckuii yHusepcutet um. .. Hocoa»
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Pabouas nporpamma cocrasiera Ha ocHoBe @I'OC BO - GakanaBpuar 1o HanpabICHHIO
noArotoBku 15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIeUeHHE MAIIHHOCTPOUTEIbHbBIX
npou3BoACTB (mpuka3z MunoOpHayku Poccun ot 17.08.2020 r. Ne 1044)

PaGouas nporpamma paccMoTpeHa U 0100peHa Ha 3acelaHuu Kadepbl XUMUH
07.02.2022, npotokon Ne 6
3aB. kapeapoit H.JI. Mensiauk
PabGoyas nporpamma ogodpeHa metoauueckoi komuccuen MEnC
14.02.2022 r. mpotokoia Ne 6
IIpencenaresns 27— WNIO.Mesun

CorJiacoBaHo:

——— = C.N. ITnaros
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Pabouast nporpamma coctanjieHa: //// -~
Jo1eHT Kadeapbl XMMHH, KaH. TEXH. HayK /1044 O.A. Mumypuna
Penenzenr: p

JoueHT Kadeapbl @U3UKH, KaHI. XUM. HAYK, Q‘G}'&// A B.A. Jlo3opos



JIucT akTyanu3anum padoueii nporpaMMbl

Pabouast mporpamMma repecMoTpeHa, 00CykaeHa U 0100peHa s peanusanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouast mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2024 - 2025
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojiy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

Jucuumimrnaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
MIPOrPaMMB.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYeEMbIe Pe3yJIbTAThl 00yUeHHu s

B pesynbrare ocBOeHMsSI AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIUHCSA JOJIKEH
o0s1azaTh CIeAyIOIUMU KOMIETEH UMM

Kon naaukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

OIIK-4 Cnoco0OeH KOHTPOJIUPOBaTh W OOECIICYMBATH IPOHM3BOJCTBEHHYI) MU 3KOJOTHUYECKYIO
0e30MMacHOCTh Ha pab0YMX MECTax;

OIlIK-4.1 KonTtponupyer n oOecrieunBaeT NPOU3BOJCTBEHHYI0 U 3KOJOTHYECKYIO
0€30I1aCHOCTh Ha Pa00YHMX MECTax

OIIK-8 Cnoco0eH ydacTBOBaTh B pa3paboTKe OOOOIIEHHBIX BAPHMAHTOB pEIIEHHs IMpoOJieM,
CBSI3aHHBIX C MAIIMHOCTPOUTEIHFHBIMU IPOM3BOJICTBAMH, BBIOOpPE ONTHMAIIBHBIX BAapPHAHTOB
IIPOTHO3UPYEMBIX MOCJIEACTBUIN pellIeHHs] HA OCHOBE MX aHAJIN3a;

OIIK-8.1 VYyacTtByer B pa3paboTKe UCCIENOBATENbCKUX 3ajlay, CBS3aHHBIX C
MAaIIMHOCTPOUTEIbHBIMH IPOU3BOICTBAMHU

OIIK-8.2 BeiOupaeT kpuTepuu OLEHKH UCCIIeI0BAaHUM B 001aCTH MAIIMHOCTPOCHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:

— KOHTaKTHas paboTa — 72 akaJl. 4acoB:

— ayauTopHas — 68 akaj. 4acos;

— BHeayIuTopHas — 4 akaj. 4acos;

— camocrosTenpHas padota — 0,3 akaj. 4yacos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJTOTOBKA K DK3aMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
o | KomTakTHas pabota E CE dopma TeKyIero
Pazpmen/ Tema § (B axaz. acax) E [ Bux . KOHTpOJIA Kon
[— : g O caMoCTOATENbHOM | ycneBaeMocTH 1 KOMITETEHIIHH
O 2 5 paboTs MPOMEKYTOTHON
Tlex. mab. | mpaxT. z'S aTTecTaluu
3aH. 3aH. QO &
1.
- CAMOCTOSITEIIbHOE
H3yueHHe y4eOHOU
U Hay4HOI 3amura OIIK-4.1,
1.1 Xummaeckast TepMOANHAMUKA 6 4 0,1 TUTEPaTYpPHI; KOHTPOJIBHON OIIK-8.1,
- peleHue paboTHI. OITK-8.2
KOHTPOJIbHOU
paboTHI.
- ohopmieHue
oTyeTa 1o
nabopaTopHOi
pabore; 3amura
- peleHue naboparopHoi OI1K-4.1,
1.2 XuMnueckass KHHETHKA 4 6 JIOMAILHETO pa6otsl. JomamHee| OITK-8.1,
3amanus Ne 2; 3amanue Ne 2. OIIK-8.2
2 - camoctosTensHoe| TecTupoBaHue.
u3y4yeHue yueOHoH
W Hay4HOU
JIUTEPATyPHI
- ohopmieHue
oTyera o
nabopaTopHOI
pabore; 3ammra
- peleHue nabopatopHoi OI1K-4.1,
1.3 PacTBOpBI 8 8 JIOMAIIIHETO pa6otsl. TomamHee| OITK-8.1,
3amanust Ne 3; 3amanue Ne 3. OIIK-8.2
- camocTtosTensHoe| TecTHpoBaHue.
u3ydyeHue yueOHoH
W Hay4HOU
JUTEPaTypHL.




- ohopmieHue

oTyera o
na60paTop.Hon 3amura § OTIK-4.1,
1.4 TucriepcHbIE CHCTEMBI 4 padore; nabopatopHoi OIIK-8.1,
- CAaMOCTOSITEIIBHOE paboTHI.
N OIIK-8.2
n3ydeHue yueonoii| TecTHpoBaHUeE.
Y HAyIHOH
JIATEPaTyphIL.
- oopmiIeHHE
oT4era o
nabopaTopHO
pabore; 3amura
15 - peleHue nabopaTopHO OIlK-4.1,
OKHUCIINTENHHO-BOCCTAHOBUTEILHEIE 4 10 JIOMAaIIHET 0 pa6otsl. Jomamuee| OIIK-8.1,
MPOIIECCHI 3ananus Ne 4; 3aganue Ne 4. OIlK-8.2
- camocTositennbHoe| TecTHpOBaHUE.
H3yueHHe yueOHOU
U Hay4yHOH
JIATEPaTypHL.
- ohopmieHue
oTdyera o
nabopaTopHO
paborte; 3amura
- peleHue nabopaTopHO OIlK-4.1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 8 6 0,2 JIOMAIIIHETO pabotsl. Jomamuee| OIIK-8.1,
3amanus No 5; 3aganne Ne 5. OIIK-8.2
- camocTositensHoe| TecTHpoBaHUE.
H3yuYeHHEe y4eOHOU
U Hay4yHOH
JUTEPaTypPHL.
HWroro no pazneny 34 34 0,3
Hroro 3a cemectp 34 34 0,3 SK3aMeH
HWroro no aucuumninHe 34 34 0,3 9K3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTam,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyOoe HOTO U 3aKJIIOYUTEIBHOIO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YuedHO-MeTOoANUYECKOE 00ecTeueHe CAMOCTOSTEIbHOM PadoThl 00yYaloIMXCS
ITpencraBneno B npuiaoxxeHuu 1.



7 OueHOYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOH aTTecTalluM
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHre THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: y4ueOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUILl UHD®PA-M,
2014.-560c.: - (Beicmee ob6paszoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.02.2022). - Tekcrt:
3JIEKTPOHHBIN.

2. Konsina, JI. T. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snekrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara obpamienus: 14.02.2022). - MakpooObeKT. - TeKCT : 3JeKTPOHHBIH. - CBeIeHUS
nocrymabl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 14.02.2022). - MakpooObeKT. - TEKCT : SIEKTPOHHBIN. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.02.2022). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yueoHoe nmocodue / JI. T'. Komsina, 3. P. Mymmmna ; MI'TY. - Maraurtoropek : MI'TY, 2015. - 58 c. : wi.,
TabII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 14.02.2022). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mata obOpamenus: 14.02.2022). - MakpooObeKT. - TeKCT : AJIEeKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.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

Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUUILIMHE «XUMHA» JUIsl O00Yy4arolUMXcs BCeX HaIpaBlICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH 1HEeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekcr : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
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um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
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10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJUUYECKHE YKazaHUs K
nabopaTopHOil paboTe MO0 AUCHUIUIMHE «XUMUS» Ul 00ydaroluXcs MO BCEM HAIpPaBICHUAM
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Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnneuenne

HaumenoBanue o
o Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |y, 135 o1 17.09.2007 SeccpouHo
Professional
FAR Manager |cBo60aHO 0EeCCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALNMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBanwue xkypca CchblIKa

DnexTpoHHas 0a3a MEPUOAMYECKUX H3JIaHUI
East View Information Services, OOO
HanmmnonanpHas
undopmanmronno-ananuruueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuil MHAEKC HAy4YHOI'0 IMUTHPOBAHUS
ITouckoBass cucrema Axagemus Google
(Google Scholar)
Nudopmannonnas cuctema - EnuHoe OKHO
JIOCTYIIa K HFHPOPMAIIMOHHBIM pecypcam
®denepanbHOe TOCYIAPCTBEHHOE OFOJKETHOE
yupexaenne  «®Penepanpubiii  mHCeTHTyT|URL: http://www1.fips.ru/
TTPOMBIIIJICHHONW COOCTBEHHOCTHY
Poccuiickass T'ocymapcTBeHHast OuOnmMoTeKa.
Karanoru
OneKkTpoHHbIE pecypchl Oubmmorexku MITY
uMm. ['.1. HocoBa

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTITHHBI (MOLYJIs1)

https://dlib.eastview.com/

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

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 0OecIieueHue JUCIUIUINHBI BKITFOUAET:

YyeOHble ayIUTOpPUM s NPOBEAEHUS 3aHATUH JeKIHoHHoro tuma. OcHalleHue:
MynpTuMeANIHbBIE CPEICTBA XPaHEHUS, IEpeau U NPeCTaBIeHUs HHPOPMAaLIUH.

VYyeOHble ayIuTOPUM S TNPOBEJACHHUA  JIa0OpPATOPHBIX  3aHATUH, TPYMIOBBIX U
MHIUBUAYAIBHBIX KOHCYJIbTALUNA, TEKYIIEr0 KOHTPOJIS U NMPOMEKYTOUHON arrecTanuu. OCHalleHue:
OO6opynoBaHue AJs BBIIOJHEHUS 1a00paTOPHBIX paboT, XMMUYECKas Mocya, peakTuBbl, HarnsaHsie
MaTcpurabl: Ta6J'II/IIIBI, CXEMBI, IINIaKaThI.

[Tomemenust ans camocTosTeNbHOW paboThl oOyuaronmxcs. OcHamienue: IlepcoHanbHble
kommbioTepel ¢ maketom MS Office, Bbixomom B MHTEpHET W C JOCTYIIOM B BIIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

[TomenieHust A1t XpaHEHUST U MPOPIIAKTHISCKOTO OOCITYKHUBAaHHUS YI€OHOTO 000pYIOBaHUS.
OcHamienue: Crennaxu, ceiidpl 1 XpaHeHus: yaeOHOro o0opyaoBanus. IHCTpyMEHTHI A1 peMOHTa
71a60paTOpHOro 000PYIOBAHHUS.
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INPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosiTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMs JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAlMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aaHU.

AynutopHas caMoOCTOsITelbHass paboTa O0OydYaroIIMXCS —IMpeaArnoyiaraeT  IMPOXO0XKJICHUE
TECTUPOBAHUS MO KAXKIOMY Pa3zeily TUCHUILTUHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3aJlaHusl, OTBETHl HAa KOTOpble TPeOYIOT TIyOOKOro NOHMMAaHHWs H3YYEHHOTrO MaTepuana. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXIOMY BOIPOCY MpenaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWILHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISCTCS MyTEM
COIIOCTABJICHHUS MOJNYUYEHHBIX Pe3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUYeHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO OAJLTIOB B K10l Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

1. Tlpu paccMOTpEHUU XUMHUECKOW PEeaKLUu cucmema O3HAYaeT:
a) MCXOJHbIE peareHThbl
0) OPOAYKTHI XMMUYECKOH peakiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHbIE PEareHThl U MPOAYKTHI pEaKLIUU
2. TlepBerit 3aK0H (TIEpBOE HAYAIIO) TEPMOJIMHAMHUKHI MAaTEeMAaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBNNS PEeaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TemoBoit A3 dekT peakin otprunarencH (Q< 0)
B) DHTAJIBIIUS PEaKIIMOHHOM crucTeMbl yMeHbaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CUCTEMBI ITOBBIILIAETCS
4. CrangapTHble TEIUIOBbIe 3()(PEKThl MPUHITO 0003HAYATH!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kakwue u3 npuBeJCHHBIX PEaKIUi SBISIOTCS SHIOTCPMHUUECKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 K]I>x/Moib
0)H,+4/20,=H,0, AH = -242 K]]x/Mob
B) 1/2 N2+ 1/20,=NO AH = 90 K]I>x/mMomb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs OKcHma azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O =NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (o + CO (), mormotunock 22 /K TEMIOTHI.
DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. Husa peakum  NiO ) + C (pagum = Ni @ + CO (. Onpeznenure BO3MOXKHOE HAIpPaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEAaKLIUY IPU CTAaHAAPTHBIX YCIOBUAX U IpHU Temieparype 627°C.

BemtectBo AH®293  (KJI>k/MOJIB) S°9s  (x/Monp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEpAType
627°Cu TeMieparypy Hadyajia peakinuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsIeTCs SHTPONHSI IIPHU Pa3IOKEHUU KapOoHaTa KabIus?
a) yBeIMYMBaETCs B) HE YMEHbIIIaeTCs
0) yMeHbIIaeTcs T') HE 3HAI0
10. JTannas peakius:
2KC103 (TB) —2KCl (TB)+302 (r) AH<O
MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo reme «XuMudeckasi KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3a/1aHuUs
ouenusarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oanna.

Tect Ne 1

1. Pa3pen xumuu, U3y4aroUUil CKOPOCTH U MEXAHU3MbI XUMHUECKUX PEAKIIMi, Ha3bIBAaeTCS
a) XUMH4ecKasi TepMOJJUHAMUKa

0) TEpPMOXUMHS

B) XUMHMUECKasi KHHETHUKA

2. CkopocTb XMMHUYECKOH peakiuu — 37O ...

a) BpeMs, 32 KOTOPOE MOJIHOCThIO PACXOyeTCsl OJTHO U3 UCXO/IHBIX BEUIECTB

0) U3MeHEeHHe KOJIMYECTBA BEI[ECTBA peareHTOB (MM MPOAYKTOB) PEaKIMU B €IMHHUILY BpEMEHU B
enuHNIlE 00BEMa

B) KOJINYECTBO BEUIECTBA POLYKTOB PEAKLIMN K MOMEHTY OKOHYAaHMsI peaKLun

3. B kakux eJMHHUIIAX BBIPAKAETCS CKOPOCTh XUMUYECKOH peaKiuu?

a) MOIIb 1 ¢

0) Oe3pa3zmepHas BETMYMHA

B) MOJIB” ¢

4. Ot kakux (haKTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIuii?

a) OT IPUPOJIBI PearupyroINX BEIIECTB

0) OT TeMnepaTypsl

B) OT 00beMa peakIIMOHHOTO cocy/a

5. CocrossHME  XMMHUYECKOTO  paBHOBECUS  OOpaTHMMBIX  IIPOLIECCOB  KOJMYECTBEHHO
XapaKTepu3yercs ...

a) PaBHOBECHBIMM KOHIIEHTPALUAMH NIPOJYKTOB PEAKIMH

0) PHeprueil akTUBU3AIUN

B) KOHCTAHTON PaBHOBECHS



6. Kak 3anmuceiBaeTcs BEIpaykeHHE I CKOPOCTH PEaKIin
4 NO ot 6 Hzo 4 NH3(1-) +5 Oz(r)
a) V =Kk[NOJ*[H0] 6) V = k[NH;3][O2] B) V = k[NO]*[H.0]°
Kak 3anumercs Bpra)KeHI/Ie JUIsl KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?
a) Ky = [C][D] / [A][B]’
6) Kp = [C][D] / [A][B]
») Kp = [A][B] 7/ [C][D]

8. Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HaUYeHue TerioBoro dddexra peakiun?

ayl _E "
4
0) 2 2
v
B) 3 i
’/ 1 3
— A\

v

XOJI pEaKINH

9. UYrto MOXHO CKa3aTh O peaklnu, U300paKeHHON Ha quarpamme K Bompocy 87
a) 9K30TEepMHUYECKasl pPeaKiIus
0) SHIOTEepMHUYECKAS PEeaKIUs
B) peaKIs ONUCHIBACT COCTOSIHUE PAaBHOBECHS
10. PaBuomecue peakuun Fe 30 4+ 4CO = 3Fe + 4CO;,, AH>0
CMEIIAaeTCs BICBO.
a) MPY MOHUKEHUH TEMIIEPATYPhI
0) IIpH MOBBILLIEHUU TEMIIEPATYpPbl
B) NPH MOBBILICHNUH J1aBJICHUS
11. Jinsa peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpO# TemmepaType KOHCTaHTa pPaBHOBECHs
paBHa 0,8. PaBHOBecHass KOHIIEHTpalus BoAopojaa paBHa 1,2 Moib/n. Berumcianre HCXOoqHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpbI

B Ttectax mo Teme «PacTBOphI»: TEpBOE 3alaHWE OlleHMBaeTcs B 1 Oami;, BTOpoe, TpEThe,
4eTBEPTOE, MIATOE U MIECTOE 3aaHus - B 1,5 O6asia; ceapMoe, BOCBMOE, IEBATOE U IECATOE — B
0,5 6ama.

Tect Nel

1. nst ypaBuenus peakiuu Cu SO; + KOH —... cokpaliieHHOE MHOHHOE YpaBHEHHE 3alUIIETCs B BUJIE
1) 2K*+ S04 = K,SO4
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu**+20H = Cu(OH)x
2. Macca (B r) xnopuna Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. JIns monmasyienust ruapoausa xaopuaa xpoma (I1I) cnengyer
1) 106aBHUThH COJSHYIO KUCIIOTY



2) n00aBHUTH MIETOYD
3) pa3zbaBHUTH pacTBOP BOAOM
4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpE, MPUTOTOBJICHHBIM W3 TUAPOCYIb(daTa KalblUs U BOJIbI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JUCCOIMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacrBopuMmocTs Okcanara cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenenute mpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°
7. MaccoBast 103151 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE
1) Macchl BEmECTBa K MacCe BOJIBI
2) KOJMYECTBA BEUIECTBA K 00BHEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJHMYecTBa BEIIECTBA K 00beMy pacTBOpa
8. K crmaObIM 351eKTpOoIMTaM OTHOCUTCS ...
1) rUaPOKCHI AMMOHUS
2) TUAPOKCHU Kajus
3) xJIOpUa KaabIHs
4) MapraHIoBas KHCJIoTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IISIOYHYIO WM KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...
1) snexrponus cosuei
2) AUCTPONOPIIMOHUPOBAHUE COJICH
3) ruapaTupoBaHHUE COJICH
4) ruapoaus conei
10.3nayenne PH uncroit Bosbt ipu 25°C cocraBisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuuaeckuii yausepcuret um. [.J1.Hocosa

I[I/ICHepCHbIe CHUCTEMBbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBD»:. IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUIA
OIICHUBAKOTCS B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) wmenbine 1 HM
2) Oonbire 100 HM
3) ot 1um g0 100 am
2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATYJSIUIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsan?
1)  kaTHOHBI
2)  aHUOHBI
3)  mosspHBIE MOJICKYII
3. Jlnsg Kakoro 3JeKTPOJIUTA IMOPOT KOATYIISAIMH KOJUIOUIA C MOJIOKUTEIILHO 3apsKEHHOM YacTHIIEH
JIOJDKEH ObITh HAMMEHBIIIM?
1)  xuopun Kanus
2)  cynbedar Kanus
3) oprodocdar kanus
4.  Munenna 301 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOH JIEKTPOJIUT UTPAET POJIh HOHHOTO cTaduan3aropa?
1)  xmopun xene3a (111)
2) Boma



3)  TUAPOKCH]I Kaus

[Tpu B3aumogeiictBuu 20 ma 0,001H wutpata cBunua (1I) ¢ 10 mun 0,02H cynsdaTta xanus
obpasyercs 3076 cyabdara ceunna (I11). K kakoMy 3ieKkTpoay HOKHBI IEPEMEIIAThCS YaCTHUIIBI
JCTIEPCHOM (pa3bl mpH 31eKTpoIn3e?

1)  HaxomATCs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS

2) K Karoay

3) kanomy

B nBe xon6s1 HamuTO 10 50 MIT 301 THAPOKCHIA kKene3a. J{ist Toro 4roObl BEI3BATh KOATYJISIHIO
307151 TOTPEOOBAIIOCH 100aBUTh: B IepBYI0 — 5,3 Myt 1H pactBopa xmopuna kanus; B npyryro — 18,7
M 0,001H pactBopa docdara Hatpus. Berauciaute mopor KoaryJsiuy Kaxaoro dJIEKTPOJINTA.

OKHCIANTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Ttecrax mo temMe «OKHCIUTEILHO-BOCCTAHOBUTEILHBIC IIpOoLECChI»: MEPBOC, BTOPOEC, TPETHE,

4eTBEPTOE U TATOE 3a7aHus oneHuBaroTcs B 0,5 6aia; mectoe — B 1 6ayt; ceapmMoe U BOCbMOE — B 2
Oama, a feBsiToe — B 2,5 OaJlIoB.
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Teer Ne 1

. OKHCITUTEINb — 3TO aTOM, MOJICKYJIa HJIH HOH, KOTOPBIH ...
1) yBeaMYMBACT CBOKO CTEIICHH OKUCICHHS
2) NPHHHMAET 3JICKTPOHBI
3) oTaaeT CBOM DIICKTPOHBI
. IIporiecc BOCCTaHOBIICHUSI IMEET MECTO B CiIy4ae, KOraa ...
1) He#TpanbHBIC AaTOMBI IIPEBPAIIAIOTCS B MOJIOKHTEILHO-3aPSKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi/ HOHA YMCHBIIACTCS
3) OTpHIATENbHBIH 3apsiI HOHA YBEITHIHBACTCS
. VI3 npencraBneHHbIx Hioke peakunii Kk OBP aucnponopimoHupoBaHus IPUHAICHKHUT ...
1) S+ 2HNO;3; = H,SO,4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
. K BoccTaHOBUTEIISIM OTHOCSITCS . ..

1)  metaIBl, BOAOPO/, YIIIEPOT
2)  aKTHBHbIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPEIHEH YacTH TIEPUOTUUECKON CUCTEMBI

. CteneHu OKUCICHUS KHUCJI0opoaa a) B BOJIC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBECHHO PABHHEI ...

1) a)-2;0)-2
2) a)—-2;0)+2
3) a)-2;0)-1

. HepMaHraHaT Kajusia B OBP, MMPOTCKAOIIUX B KHCIOMH cpeac, BOCCTAHABJIMUBACTCA 1O ...

1)  karnona Mn?*
2)  MaHraHaT-uoOHa MnO42_
3)  okcuma maprarmna (1) MnO

. B peaknuu, nporekatomierr mo cxeme Cr,S3 + KNO; =2 KyCrO4 + K;SO4 + NO okuciienuto

HOIBEPTaOTCS CICAYIOIIUE YIICMEHTHI ...
1) aszormcepa

2)  cepau Xpom

3)  XpoM M azoT

. Cymma k03 pUIIMEeHTOB B peakIliy, MpUBeAeHHOMN B Borpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma xkoapdunuentos B peakiiun KMnO4 + HClyoyy = ... paBHa

1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHCTEMBI



B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBbI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUSA
OIICHUBAIOTCS B 1 0ajur; TpeThe M YeTBepTOE 3a1anus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHbBIN TOTEHIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbuMana
4) Appenuyca
2. Paccunraiite DJIC ramsBanudeckoro snementa MQIMgSO,||CuSO,4Cu mpu cranmapTHBIX
YCIIOBHSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HATpaTa cepedpa?
1) Bomopon
2) cepebpo
3) as3oTHas KUCIIOTa
4) KHCI0opOJ
4. VYxaxuTe CyMMy KO3(Q(PHUIMCHTOB B ypPaBHEHHH 3JICKTPOJIH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥3 TpHUBENCHHBIX  OKHCIMTEIFHO-BOCCTAHOBUTENIBHBIX  PEAKIHMHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu —...
6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DJIEKTPONU3e Cyib(ara IUHKA, KOTOPBINA
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™*
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBemuTe CXEMBI DIIEKTPOAHBIX MPOIECCOB W MOJEKYISIPHOE YpaBHEHHE pEaKIuH,
NPOTEKAIOIIEH TPU DIEKTPOXMMHUYECKONH KOppO3uM TanbBaHomapsl Zn|Mg B CepHOKHCION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BueaynutopHas camocrosiTenbHas paboTa o0y4yarolmuxcs OCYIIECTBIISETCS B BHJE M3Yy4EHUS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3zieNly ¢ MpopaboTKOM MaTepuana; o(popMiIeHHs OTYETOB IO

nabopaTOpHBIM paboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHThl TeMaTHYeCKUX TOMANIHUX 32JaHUH IJISI BHEAYIUTOPHOI CaMOCTOSITEIbHOM PadoThI
CTYAEHTOB MO0 TeMaM

Jlomamuee 3agaaue No 1




no TeMe «XMMHYecKas TEPMOIUHAMHUKA»

B momarmiHeM 3a1aHuu 1Mo TeMe «XUMHUYECKas TEPMOJANHAMUKA»: ITepBast 3a7ada OIIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaua Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenennure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJIBHOTO TEUCHHs PEAKIIMH [P CTAHIAPTHBIX yCIOBHsX i mpi  Temmeparype T = 927 °C,
€CIIM TEIJIOBOM A(PPEKT peakluu A0 3aJaHHOM TeMIepaTypbl HE U3MEHUTCA. Y KaXKUTE: a) BbIIEIACTCS
WIA TOIJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; O) NPUUYMHY HAMJIEHHOrO H3MEHEHMsI SHTPOIMH.
PaccuuraiiTe TemiepaTypy Hadajna peaKkLyH.

3amaua Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyOry = Ca(OH);z () + C2H; (1), nonb3ysch
CTaHJAPTHBIMH TEIUIOTaMHU 00pa30BaHMs pearupyroummx BemecTB. CKOJIbKO TEMJIOThl BBIACIUTCA WIN
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU dPPEKT peaKIiu:
Hyy + COz)=CO iy + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

a) H2 ) + 02 = HzO () AH = -241,9 KI[)K;

6)2 CO @ T O, o= 2 COz () AH =-566,2 k]JIx.

Jlomainee 3aganue No 2
o TeMe « XUMHYECKAsd KHHETHKA)

B nomamnem 3aganuu mo teme «XHUMHUYECKas KMHETHKay: MepBas 3ajada oleHuBaercs B 1,5
Oaya; Bropas — B 0,5 6ajuia; TpeThs, YeTBEpTas U msaTas — B 1 Ga.

3amayga Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMon peakiuu, korjaa npopearupyet 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIHUUUTh JaBlIeHHE B CHCTEME B JBa pasa?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO ke KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIUIO TIPU TEMIIEpaType
200 °C, eciu TEeMIEPaTypHbIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiabKo pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh peaxiuu’?

3amaua Ne3

HaiinuTe HavaibHBIE KOHIIEHTPAIIUN UCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (n + H2O ) = FeO () + Hy (1), ecnmu paBHOBECHBIE KOHIIEHTPALUU PEArUPYIOIIUX BELIECTB PABHBL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute yepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIINX PEAKITAMN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH =-922 k]I x;
COz(F) +C (r) = 2 CO(F), AH =+160,5 K,Z[)K;
CO(F) + Hzo(r) =CO, o T Hop, AH =-41,1 k]I x.

VYKakuTe HanpaBlieHUE CMEIIEHUs XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUil: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIINICHWU NaBICHUS, €CIM TeMIeparypa
MOCTOSIHHA.



Jdomamnee 3aganue Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum no teme «PacTBopel»: mepBas, BTOpas, TpeThbd W IMATasg 3aJauud
orieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3agaya Nel

B xakom o0beme Bojibl ciieayeT pactBopuTh 135r SNCly mist monydyenus 3M pactBopa xjopuaa
onosa (I1) ¢ mmotHocThIO P = 1,405 1/MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTB; ') THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHUYUTE MOJICKYJSpHbIE W HANUIIATE COKpAICHHBbIE WOHHBIC YpaBHCHHSI peakIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO,4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 1O JABa MOJIEKYJSPHBIX YPABHEHUS PEaKUUi K CIETYIOIIUM HOHHBIM:

Ba*” + CrO/ — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H'—Zn*" +H,S

3agaua Ned
Beranciure pH 0,05M pactBopa cepHON KUCIIOTHI.

3agauda Ne5

Kaxkue u3 cnenyrommx coneir noaseprarotes ruaponusy: NaySiOs. Cu(NOs),. KBr? Cocraebre
HMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coyed. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPHI ATUX COJICH?

3agauda Ne6

Haiinute npoussenenue pacrsopumoctu PhCly, ecu B 200 Mt Bozsl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamuee 3aganue No 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE IIPOLECCHI»

B nomamaem 3ananuu o teMe «OKHCITUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: MepBas 3a1a4a
orieHuBaeTcs B 1,5 Gama; BTopas — B 2,5 6anna; TpeTbs — B 1 Oai.

3amaga Nel

[TonGepure KOAPGUIUEHTH B YpaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VYKaXuTe THI KaXKI0W PEAKIINH.

Paccumraiite >SJIEKTPOABMKYIIYI0 CHIy W OIPEAESIUTE HANpPaBIECHUE CaMOIPOU3BOJBHOIO
NpOTEKaHUsd  TEpPBOM  peakluud  NOpH  CTAHJAPTHBIX  YCIOBUSIX,  HMCIOJB3ys  3HAYCHHUS
OKHUCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX HOTEHIIUAIOB:

HJ + H3PO4 — Jz + H3P03 + HQO

HNO, — HNO3; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO — 0O, + KBr

3agayga Ne2



CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIINIi:

KMnO; + NaNO, + H,0—

NaCrO, + H;O, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNOs (pas) —

3agaya Ne3

Hanbl nBe okuciutenbHo-BocctaHoBUTeNbHBIC mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonmp3ysick TaONMUIEH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIIOB, COCTAaBbTE
ypaBHEHHE BO3MOXKHOH peakumu B ykasanunoir cpeme (HNOs3). Paccuwmraiite 3HaucHwue
BJIEKTPOJABUKYILEH CUIIbI PEAKLIUH.

Jlomaninee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B nomantneMm 3aganuu 1o TemMe «JIEKTPOXUMUYECKHE CUCTEMbI»: TIepBas 3a7a4a OllCHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3ajmaua Nel

CocTaBpTe DIIGKTPOHHO-MOHHBIE ypaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE
yYpaBHEHHE TOKOOOpa3yIoIIel peakiuy, MpOoTeKarouleid mpu paboTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) raibpBaHHYECKOr0O 3JIEMEHTAa HPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHSB MOTEHIMAJ aHOJA PABHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB METaJlIa B KATOJAHOM pacTBope, pu KoTopoii D/]C ranbBaHUYECKOTo 371€MEHTa YMEHBIIUTCS
Ha 0,02B.

3amaga Ne2

[IpuBenute cxeMbl SICKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIHid,
MPOTEKAIOIINX TPU AIEKTPOXUMHUYECKOH Koppo3uu ranbpBanonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Onpenenure yObUIh MAacchl aHoOa MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu coctaBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe AIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (AHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIINH, POUCXOISAIICH TTPH DIIEKTPOIIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Boeruncnute (akTuueckoe KOMMYECTBO METallla, MOJTYYEHHOTO Ha KaTOJe MPH JIIEKTPOIIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasmia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHUUMHBI YMEHBIIICHUS BHIX0Oa METaIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM
KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «XuMuueckKas TEPMOAUHAMHUKA»

OCHOBBI XUMHYECKOW TEPMOAMHAMUKH: TIOHSTHE CHCTEMBI, BUJIBI CHCTEM.

TepMmoauHaMudeckne napameTpsl U QYHKIIUN COCTOSTHHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Teriora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DHTANBIMHUS KaK (GYHKIUS COCTOSHUS CUCTEMBI. DHTAIBINS 00pa30BaHMs BENIECTBA.

TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIOBOH 3ddekt
XUMHYECKOW PEaKInu.

Tepmoxumust. 3akoH ['ecca.

CnencrBug n3 3akoHa I'ecca.

9.  DHrpomnus Kak GyHKIUS COCTOSHUS CUCTEMBI.
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BTopoii 3aKk0H TepMOJIMHAMUKH.

Tperuii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['m60ca.

Hampasnienne camorpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIUI.

KOHTpOJILHLIe BOIIPOCHI IO TEME «XuMHYeCcKasi KHHETHKA)

Xumunyeckas KuHetuka. CKOpoCTh XUMUYECKOM peakluy U METO/IbI €€ PETYJINPOBAHMSL.
Bnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM peakIuu (3aKOH JIEHCTBYIOIINX Macce).
Bnusaue Temneparypbsl Ha CKOpoCcTh XxuMuueckor peakiuu. [IpaBuio Baut — 'odda.
Teopust aKTUBHBIX CTOJIKHOBEHUM AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHEpreTuyecKas guarpamma.

Kpupas Maxkcsenna — bonbiimMana. DHepreTudeckuii 6apnep.

Karanutnueckue cucremsl.

Bnusgnaue kaTtanu3aropa Ha CKOPOCTh XMMHUYECKOM peaKIuu.

I'OMOreHHBIN ¥ reTepOreHHbIN KaTalus3.

KonebaTenbHble peakiuu.

Xumunueckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTanTa XuMHUYECKOro paBHOBECHS.

Cwmemenune xumuyeckoro pasHoBecus. [Ipunnun Jle-1llarense.

BiusHMe KOHIIEHTpALUK, JAaBJIECHUS U TEMIIEPaTyphl.

®a30BbIE pABHOBECHSL.

@dazoBble AMArpaMMBbl AJ11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopbi»

[TonsiTue pactBopa. PactBopuMocTs BemniecTBa. PactBopumMocTs rasa.

PactBoprl. CriocoObl BBIpa)KEHUS KOHIIEHTPAIIMM PAaCTBOPOB (MaccoBasi J0JiA, MOJSpHAs
KOHIIEHTpAIUs1, MOJISIPHAsA KOHIIEHTPAIlMsl YKBUBAJIEHTA, MOJIbHAS JIOJIS, TUT).

Konnurarueasie cBOMCTBA pacTBOPOB. M 1eanbHBbIi pacTBOp.

3akonsl Payns: | (Tonometpuueckuit) u |l (30ynnuockonumueckuii ¥ KPHOCKOMUIECKHIA ).

OcmMmoc. Ocmotrueckoe napieHne. CxemMa 0CMOMETpA.

KucioTHO-0CHOBHBIE B3aMMOJICHCTBHSI BEIIECTB.

WNonnast Teopust KUCIOT U OCHOBaHMM AppeHuyca. OCHOBHbIC TIOHSTHS U TIOJIOKEHUS TECOPUU
AppeHnnyca.

Huccomnmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHHUS] HMOHHOW TEOpHH AppeHuyca
(mpuMepsI).

Crenens aucconuanuu. CHIBHBIC U C1a0bIe DJIEKTPOTUTHI.

Jucconmarus ciadbix d1MeKTpoauToB. KoHCTaHTa AHCCOIHAITIH.

3axoH pa3basienus OcTBaib/a.

Peakmyii HOHHOTO OOMEHa MEXKIy AJICKTPOIUTaMU (Ha TIpUMepe peakiuii 00pazoBaHus ciaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HNouHoe npousBenenne Boabl. BonopoaHbIil U THAPOKCUIIbHBIN MOKA3aTEIIH.

I'upponus coneit. TUIBI TUAPOIN3A COJICH.

KonuuecTBeHHbIE XapaKTEPUCTUKH MPOIIecca THIPOIH3a.

@DakTOpHI, BAUSAIONIME HA IPOLIECC TUAPOTIU3A.

KoHnTpoJsbHBIe BONIPOCHI 10 TeMe «/lucnepcHbie CHCTEMbI»
I'ereporennsie cMecH. JlucniepcHbIe CUCTEMBI.

HucnepcHocth. Knaccudukarmm TUCTIEpCHBIX CHCTEM.
Konnouansie pactBopsl. JInoguisHbie 1 110(OOHBIE KOJUIOUIBI.
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CrniocoOblI MosTydeHus KOJUTOUIHBIX PACTBOPOB.

CTpoeHre KOJUTOUTHBIX YaCTHII.

[IpaBuino ®dasuHca — [leckosa.

Y CcTonunMBOCTh KOJUTOMAHBIX cucTeM. CTaOuIn3aTopsl.
Koarymnsmust mnoduibHbIX 1 TM0(GOOHBIX KOJIJIOUIOB.
CenumeHTanus KOJJIOUOB.

Koarynsuust KOJUIOUAHBIX PACTBOPOB 3JEKTPOIUTAMHU.
[Tpasuiio Ilynsie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PAaCTBOPOB.
DNeKTpUUecKHe CBOMCTBA KOJIJIOUTHBIX PAaCTBOPOB.

KoutpoJbHblie Bonpochl 1o TeMe «OKUCINTETbHO-BOCCTAHOBHTEIbHbIE
npouecchbn)

OCHOBHBIE TOHATHUS TEOPUU OKUCTUTEIHFHO-BOCCTAHOBUTEIIbHBIX PEAKITHI.
OKHUCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC CBOMCTBA BEIIIECTB.

Bakueiime OKUCINTENIN 1 BOCCTAHOBUTEIIH.

THIIBI OKMCIIMTEIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUi (TIPHUMEPHI).
OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIN ITOTCHITHA.

Ypasuenue Hepucra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.
HanpaBnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHYECKHE CHCTEMbI»

DnekTpoxummuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX MTPOIECCOB.
DIEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAIOIIUE HAa FPaHULIE pa3/iea «MEeTallll — pacTBOP».
["anpBanmveckuii anemeHT Jlanuams — Skoowu.

DNEeKTPOABMKYIIasi CUJIa TajbBAHUYECKOIO AJIEMEHTA.

N3MepeHne dIeKTpPOIHBIX NOTEHUUAIOB. Psa  CTaHZAPTHBIX JJIEKTPOAHBIX IOTEHIIUAJIOB.
CBoiiCTBa METAJUIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HANPSKCHHI.

Ypasnenue HepHcra.

DNEeKTPON3 pacIjiaBoB U pacTBOpoB. KaTogHble M aHOAHBIE TIPOIIECCHI.

OO6benuneHHbIN 3aKoH Papanes. Beixos o Toky.

Koppo3zus metamnos. Knaccuduxaiiys Koppo3HOHHBIX MPOIIECCOB.

XuMuueckasi Koppo3usl.

DONEeKTpOXUMHUUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCJIUTENS.

[Tpumeps KOPPO3UHU B KUCIIOH cpefie U aTMOC(HEPHOU KOPPO3HUH.

CKopocTh KOppo3uH.

3anmra METAJJIOB OT KOPPO3HUH.

3aluTHbIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alUThl OT KOPPO3UU METAJLIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH DIIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPHI.

XUMUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIE 3JIEMEHTHI.



HNPUJIOXEHUE 2

7. OneHOYHBIE CPeICTBA /1JIsl IPOBe/IeHUsI IPOMEKYTOYHOM aTTecTAlMU
IIpomexxyTouHass — aTTecTanuss UMEeT  LEIb0  ONPENeNUTh  CTENEeHb  JIOCTHUIKEHUs
3aIJTAaHUPOBAHHBIX PE3Y/IHTATOB OOYUEHHS 110 TUCIUILIMHE 32 ONPEICIICHHBIN MTepHo 00yueHHsI.

a) Ilnanupyemble pe3y/jbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA JJs NPOBeIeHHS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-4 CriocoOeH KOHTPOIMPOBAThH U 00ECTIEYNBATH MPOU3BOICTBEHHYIO U KOJOTHYECKYIO 0€3011aCHOCTh Ha Pab0YnX MECTax.

OIlK-4.1

Kontposnupyer u odecrieunBaet
MIPOU3BOJICTBEHHYIO U
IKOJIOTMIECKYI0 0€30MacHOCTh Ha
pabounx MecTax

Ilepeuens meopemuueckux 60npocos:
1. OCHOBBI XMMHYECKOM TEPMOJMHAMMKHU: CHCTEMA, TEPMOJUHAMHYECKHE MapaMeTpbl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTeMBbI. [IepBbIil 3aKOH TEpPMOIMHAMUKH.
2 OHepreTuka XMMHUYECKHUX ITPOLIECCOB.
3 DHTAIBNU. 3aK0H [ 'ecca U clIeICTBUA U3 HETO.
4 OHutponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOJUHAMUKHU.
5 Oneprus [ m60ca. HampaBieHus: XUMUYECKUX TIPOIIECCOB.
6. Xumuyeckass kuHeTuka. CKOpoCcTh XUMHUYECKON peakuuu. CpeqHss U UCTUHHAsI CKOPOCTH
peakuuu. Kunernueckas Kpusasi.
1. CKopocCTb peakuy U METO/IbI €€ PEryINPOBAHHUS.
8. Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.
9. DHeprusi akTUBaluu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHuyca.

10. Karanu3aTopsl 1 KaTanUTHUYECKUE CUCTEMBL. [ OMOT€HHBIN KaTalnus.

11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.

12. Xumnueckoe paBHoBecue. KoHCTaHTa XMMHYECKOTO paBHOBECHS.

13. Cwmemenne xumuueckoro papHosecus. [Ipunuun Jle Hlarense.

14. PactBopbl. CrtocoObI BBIpaKCHHSI KOHIICHTPAIUN PACTBOPOB.

15. PacTBopb! anekTponuToB. CTENEHb U KOHCTAHTA JJIEKTPOIMTHYECKON JUCCOLMAlUU. 3aKOH
paszbasnenust OcTBaibAA.

16. Jucconnanus KUCI0T, OCHOBaHUH, coneil. AMGpOTepHbIe HIEKTPOIHTHI.

17. PactBopumocTs. IlpousBenaeHne pacTBOPUMOCTH. YcCIOBHE OOpa3OBaHHS M PACTBOPEHUS
0CaJKOB.

18. Huccounanusa Boasl. MoHHOE npousBenenne Boasl. pH.

19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.

20. Hucnepcusie cuctembl. Knaccuduxanus. Jlnodguibabie 1 110)OOHBIE KOJTOUIHI.

21. CrpoeHne KOJUTOUIHBIX YacTHULl.

22. Koarynsmust KoJTOMIHBIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOICTBa BEIIECTB. Knaccudukanus
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIUH.

24, DNEeKTPOXUMHUYECKHE CUCTEMBI. 3akoHbl Dapanes. DIEKTPOAHBIN OTEHIUAL.

25. INanpBarmveckwmii amement Jlanuamsa Axkoou.




26. DNEeKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.
27. DnekTponn3. AHOJIHBIN M KaTOJHBIA IPOLIECCH IIPH 3JIEKTPOJIU3e pacTBOpoB. [Ipumenenue
anektposnsa. Kopposus. Buasl koppo3un. CriocoObl 3aIMTH METAJIOB OT KOPPO3UH. .

OIIK-8 CnocobeH yyacTBOBaTh B pa3paboTKe 0000IIEHHBIX BAPUAHTOB PELICHUS TPOOJIEM, CBSI3aHHBIX C MAIIMHOCTPOUTEIHHBIMU MPOU3BOICTBAMU,
BBIOOpPE ONTUMAIBHBIX BAPHAHTOB MPOTHO3UPYEMBIX ITOCIIEICTBUI PEIICHUS HA OCHOBE UX aHAIIN34,

OIIK-8.1 VYuyactByet B pa3paboTke Ilpumepnvie npakmuueckue 3a0anus
HCCIIEA0BATENbCKUX 3aj1ad4, 1. Onpenenuth ¢ KaKUMHU W3 YKa3aHHBIX HHMJKE BELIECTB MOXKET B3aMMOJECHCTBOBATH PacTBOP
CBSI3aHHBIX C | THAPOKCHIA Kalusi: HOAOBOJOpoaHast kuciora, xjaopua meau (Il), okcun yrnepona (1V), oxcun
MallMHOCTPOUTEIbHBIMHU ceunua (ll), rumpokcun amoMuHus, ruApokcHa aMMoHUS. COCTaBbTE ypaBHEHHUS BO3MOMXHBIX
MPOU3BOACTBAMU peaknuii B MOJIEKYJIIPHOW U MOHHO-MOJIEKYIIIPHOU (popmax.

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJIEHMsI okcuja xeneza FesOs yriepogom mpu
cTaHJapTHBIX ycinoBusax U Temmneparype 1100 K. Peakius BoccranoBnenust Fez04: Fe3044) +4C ) =
= 3FE(K) +4COp

3. TemnieparypHblit kKo GUIUEHT peakuy paBeH 2,5. Kak m3MEHUTCSI CKOPOCTh PEAKIUH: a) IIPH
noBeIeHNN Temneparypbl oT 60 1o 100°C; 6) mpu oXJaxkIeHUU peakuoHHON cMecu oT 50 10
30°C?

4. lns obpatumoit peakuuu Fe304x) + Hypy = 3FeO + HoO3anummre BbpaskeHnE KOHCTAHTbI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxxute crocoObl yBeTUYEHUS! KOHIICHTPALUU MPOJIYKTOB
peaKIuH.

5. Ilpyu mnpokanuBaHUM METAUIMYECKOr0 THUTaHa oOpa3yercda Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCsi B KOHLEHTPUPOBAaHHOW CEPHOM KHCIOTE€ M CIUIaBISIETCd CO IIenoublo. YTo
IpescTaBiIsieT cobol 3To coequHenune? Hanmummre ypaBHEeHUs BceX YKa3aHHbBIX peaKuil.

6. CKOJNBKO MWUIMIUTPOB 96%-HOro pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTBHIO 1,84 r/mn
notpedyercs ans npurorosienus 2 i1 0,25M pactsopa?

7. Kakue BeniectBa M B KaKOM KOJIMYECTBE BBIAEIATCS MPHU MPOXOKICHUH DJIEKTPOIN3a ITOrO
pacTBopa.

8. AnroMuHM ckiienaH ¢ Meapio. Kakoil u3 MeTamioB 0yeT KOppoaIupoBaTh B CPee CEPHOMA
KHCJIOTBI M aTMOc(epe BIaxKHOTo Bo3ayxa? CocTaBbTe CXEMBbI SJIEKTPOXUMUYECKONH KOPPO3UU

OIIK-8.2 BriOupaer kpuTepun OLeHKH Ilpumepnvle npakmuueckue 3a0anua:
HUCCIIENOBAHUN B 001aCTH [IpoBecTr aHaAJIN3 BIMSHUAS KOHIIEHTPAIIMK Ha CKOPOCTh XHMHYECKOHN peaKInu
MaIIMHOCTPOEHUS Na,S;03 + HSO4 = S + SO, + NapSO4 + HO mo skcnepuMmeHTanbHBIM JaHHBIM. [IpoBectu

06pa60T1<y MOJIYUYCHHBIX JaHHBIX C UCITIOJB30BaHNEM COBPEMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIOTHH.
Pe3y'J'ILTaTLI OIITOB NPCACTABUTH B BUJC Ta6J'II/II_U:I 1.




Tabmuma 1

Howmep O6Bem, Mt Konuenrpanus Bpewms CkopocTb
ombiTa | NayS,03 H>O H,SO,4 NayS,0s, 102 | mosBnenus peaxiuu, 102,
MOJTB/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 nanHbIM TabmuIbl 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
TUOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opauMHAT —
CKOPOCTh PEaKIIHH.

Crenatb BBIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU THOCYIb(aTa HATPH.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

IIpoMexyTouHas arrecTanys IO IUCUUIUIMHE «XHMHS» BKIHOYAECT TEOPETUYECKHE
BOTIPOCHI, TIO3BOJISAIONINE OLEHUTh YPOBEHb YCBOCHHUS O0YYAIOLUIMMHUCS 3HAHUN, U TPAKTUIECKHE
3aJ]aHMsl, BBISIBIIAIONINE CTENEHb C(OOPMUPOBAHHOCTH YMEHUI U BIIaICHUH, TPOBOAUTCS B popme
JK3aMEHa.

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B yCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
Owiieram, KaKIbli M3 KOTOPBIX BKJIOYAET 2 TEOPETHMUECKHUX BOIPOCA M OJHO IMPaKTUYECKOE
3a/laHue.

Ilokazamenu u Kpumepuu ouernueanusl IK3amena.:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMics JEMOHCTPUPYET BBICOKMH YpPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKOoe 3HaHue
yueOHOro Marepuajga, CBOOOJHO BBINOJHSET MPAKTUUYECKHE 3a/laHus, CBOOOJHO ONEpUpYET
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX HOBBILIEHHON CII0KHOCTH.

— Ha OLIEHKY «Xxopomo» (4 Oamna) — OOydYaroIIMICS AEMOHCTPUPYET CpPEIHUM YpPOBEHb
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusiax, IICPECHOCC
3HAHUU U yMeHI/If/'I Ha HOBLIC, HCCTAHJAPTHBIC CUTYyalluu.

— Ha OLIEHKY «yI0BJIETBOPHMTEJbLHO» (3 Oaymia) — oOyyarouuiicss J€MOHCTPUPYET MOPOTOBBIi
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B X0/I€ KOHTPOJIBHBIX MEPOIPHUATUN JOIMYCKAFOTCS
OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHENIbHBIX 3HAHUIM, yYMEHHUMN, HABBIKOB, OOydaromuics
UCTIBITHIBACT 3HAUUTENIbHBIE 3aTPYJHEHUS MPHU ONEPUPOBAHUU 3HAHUSAMH U YMEHUSMH IPU UX
HEepeHOCce Ha HOBbIE CUTYAIUH.

— Ha OIICHKY «HeYI0BJIEeTBOPUTEJIbHO» (2 Oamia) — oOydJaroIIMiicss JeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuana, JOMyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS IPOCTHIX 3a/1a4.

— Ha OILICHKY «HeY/0BJIeTBOPUTEIbHO» (1 6ain) — o0ydaromuiicss He MOXET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BsICHEHHSI HH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKM PELIECHUs MPOCTHIX 3a7a4.



