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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouast mporpamMma nepecMoTpeHa, o0CykaeHa u o1o0peHa s peanuzaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

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

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u 0100peHa s peanusaruu B 2026 - 2027
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGIMHI/IK

Pabouas mporpamma nepecmMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojiy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

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




1 Ilesiu ocBOEHMSI AMCUMILTAHBI (MOIYJIsA)

[{enssMu1 OCBOEHUST TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUYECKHX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITENTLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYICHUU
CHeNUaIbHbIX JUCIUIUIMH U JaTbHEHIIICH MTPaKTUYECKON NeITeIbHOCTH.

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

Juctummaa XuMus BXOJAUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
POrPaMMBl.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
copMHUpPOBaHHbBIEC B PE3YJIbTATE U3YUCHUS TUCIUILIHNH/ IPAKTHK:

«Xumus» 00beMe POrpaMMbl CpeTHEH 001Ie00pPa30BaTEIbHOMN IIKOJIBI

3Hanus (YMEHHMs, BIAJCHU), OJYYCHHBIC MPH M3YYCHUU TAHHOW TUCHUIUIMHBI OyayT
HEOOXOIMMBI ISl U3YUCHHS TUCIUTUTHH/TIPAKTHK:

be30macHOCTh KH3HEICITEIbHOCTH

3 Komnerenuun ody4arouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOCHUSI

AUCHUILIMHBI (MOAYJISA) M IIJIAHUPYEMbIe Pe3yJabTAThl 00yUeHHu s

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

Kon naukaropa WNHaukaTop TOCTHKEHUS KOMITCTCHITUH

OIIK-1 Cmnocoben INPUMCHATH CCTCCTBCHHOHAYYHBIC U O6H_[CI/IH)KeHepHLIe 3HaHHsA, MCTOABI
MATEMATHYCCKOI'O aHaJin3a U MOJCJIIMPOBAHNS B HpOdJCCCI/IOHaJII)HOﬁ JCATCIbHOCTH,

OIIK-1.1 Pemaer cranmaprtHble TpoQEeCCHOHATBHBIE 33aJaud C HPUMEHEHHEM
00IIeMHKEHEPHBIX 3HaHUI
OIIK-1.2 [TpumeHsier MeTOAbl MOJEIMPOBAHMSI M MaTeMaTHYECKOrO aHajuu3a s

pelnrenus 3a71a4 B 1po(eCCHOHAILHON JEeITSILHOCTH




4. CTpyKTYypa, 00bEM U coiep KaHue TUCUMTILTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUTMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaza. vacoB, B TOM UucIe:

— KOHTaKTHas pabota — 58,1 akan. yacos:

— ayauTopHas — 54 akaj. 4acos;

— BHeaynutopHas — 4,1 akaj. yacos;

— caMmocTosTeabHas padota — 14,2 akaj. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;
— MOJrOTOBKA K DK3amMeHy — 35,7 akaj. Jac

dopma aTTecTaluy - SK3aMEH

AynutopHas s s
o KOHTaKTHast paboTa E z dopma TeKyLero
=
B aKaJl. yacax o Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) £EB A . p Kon
g & © | caMOCTOSITEeNbHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 5 g = ., | KomMIeTeHIuu
@) 2 5 paboTsl MIPOMEKYTOYHOM
nmab. | mpakT. | 3 &
TIex. Z 'S aTTecTaluu
3aH. 3aH. | QO &
1.
- oopmIIeHHE
oTyera o
1a00paToOpHOI
abore;
p ’ 3amura
~ beltierHe 1abopaTopHOH
JIOMAIITHETO parop OIIK-1.1,
1.1 Xumuueckast TepMOTUHAMHUKA 6 2 2 pabotsl. [lomariHee
3aganus Ne 1; OIIK-1.2
3aganue Ne 1.
TectupoBanue.
CaMOCTOSITENBHOE
n3ydeHune yaeOHon
U Hay4yHOH
JUTEPATyPhI
- oopmiieHne
oTyera o
71a00paTOpHOI
abore;
p ’ 3amura
- peueHue .
JIOMAIIIHETO nabopatoproii OIlK-1.1
1.2 Xumuueckast KHHETHKA 1 6 2 2 pabotsl. [lomariHee .
3agaHus Ne 2; OIIK-1.2
3aganue Ne 2.
TectupoBanue.
CaMOCTOSITENBHOE
n3ydeHue yaeOHon
Y HAy9HOH
JIUTEPATyPHI
- oopmnenue
oTyera o
71a00paTOpHOI
abore;
p ’ 3amura
~ petuierye nabopaTopHO
1.3 PactBops! 8 6 2 FIOMALITHETO pa6OTLIpIIOI\I/)[aHIHCC OIK-1.1,
' 3amanus Ne 3; ) OIIK-1.2
3aganue Ne 3.
TectupoBanue
CaMOCTOSTENEHOE
u3yueHue y4eOHOH
Y Hay4HOU
JUTEPaTyphl




- oopmieHHE

oTdeTa o
71a00paTOPHOI
EGOTS' 3amura
1.4 JTucniepcHble CHCTEMBI 4 2 b , nabopaTopHoii OIK-1.1,
' P paboThl. OIlK-1.2
CaMOCTOATENBHOE
.| TectupoBanue
U3yucHHe y4eOHOMH
U Hay4yHOH
JIUTEPaTyphl
- oopmnenue
oT4eTa o
nabopaTtopHoOn
abore;
p ’ 3amura
- perieHne .
15 nabopaTopHOi
JIOMAIIHETO OIIK-1.1,
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC 4 2 pabotsl. [lomamiHee
3aganus Ne 4; OIIK-1.2
MPOIIECCHI 3amanue Ne 4.
TectupoBanue
CaMOCTOATENBHOE
M3y4eHne yueOHon
U Hay4HOH
JUTEPATyPhI
- oopmiieHne
oTyera o
1a00paTOpHOI
abore;
p ’ 3amuTa
~ petuenue nabopaTopHOH
JIOMAILHETO parop OIIK-1.1,
1.6 DnexTpoXUMHYECKUE CUCTEMBI 8 4 pabotsl. [lomarnee
3amanug Ne 5; OIIK-1.2
3amanue Ne 5.
TectupoBanue
CaMOCTOSITENbHOE
M3y4eHne yueOHon
U Hay4HOH
JUTEPATyPhI
HWroro no pazneny 36 18
Hroro 3a cemectp 36 18 9K3aMeH
Htoro no aucuumiinae 36 18 9K3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIEI0BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-Oece1bl WM Juaiora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepHual 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAaThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUH, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLIMM-BU3YAIU3AI[H, B X0Jle¢ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peajJbHBIMH XMMHYECKHMMH BemiecTBamu. Ha maGopaTopHbBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
MIPOBEICHUH JTA0OPATOPHBIX 3aHSATHI MCIOJB3YETCS METOA KOHTEKCTHOTO OOy4YeHHsI, KOTOPBIA
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBA3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJOB: CTaTWYeCKas Mapa, JUHaAMHU4ecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIupyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyaromMXcsi BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OopMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
UTOroBOM arrecranuu. CamocToaTeNnbHas paboTa 00ydaroIIMXCsl H0HKHA OBITh HallpaBieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha IOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIIOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyoeHOTO U 3aKJIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWJIBHOCTH, O0bEeMa, TIIyOHHBI
3HAHWUH, YMEHUH, HaBBIKOB, ITOJIYYEHHBIX IIPU U3YYEHUU Kypca HapsAAy C BBIABICHUEM CTENEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu KoHTposid. OOyuaromuMcsl IpeIaraloTcss TECTbl U 33auld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Ccroco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsi MPOMTH TeCT, MpoaHaIM3HpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHe CAMOCTOATebLHOM padoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxeHuu 1.



7 OueHoYHbIE CPeACTBA AJs IPOBeAeHHUs MPOMEKYTOUHOI aTTeCcTallUuM
[IpencraBieHsl B IPUIOKEHUH 2.

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

a) OcHoBHas JquTEpaTypa:

1. T'enbdpman, M. U. Xumus : yueonuk / M. U. T'enbdman, B. I1. FOctpaToB. — 4-¢ u3.
— Cankr-Ilerepoypr : Jlanp, 2022. — 480 c¢. — ISBN 978-5-8114-0200-7. — Tekcr :
aiekTpoHHbI /[ JlaHb : AJIEKTPOHHO-OMONMMoTeunas ~ cucrema. —  URL:
https://e.lanbook.com/book/210221 (mara ob6pamenus: 07.03.2024). — Pexkum goctyma: Juist
aBTOPHU3. I10JIb30BATEIICH.

2. Komsima, JI. T'. Xumus : yaeobnoe nocobue / JI. I'. Komsima, JI. T'. Tapaciok ; MI'TV. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. quck (CD-ROM). - 3ara. ¢ TuTyin. 3kpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mata oOpareHus:
07.03.2024). - MaxkpooObekT. - Tekct : amekTpoHHbIA. - CBeAEHUs JOCTYIHBI TaKXKe Ha
CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mymmuna, D. P. Xumuueckast TepMoanHamuka © npaktukym / O. P. Mymuna, O. A.
Muiypusa ; MarauToropckui roc. rexuuueckui yH-T um. I'. M. HocoBa. - Marnuroropcexk :
MITY wum. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn. »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (marta obpamenus: 07.03.2024).
- MakpooOBeKT. - TeKcT : aneKTpoHHbIH. - CBepenus noctynHel Takke Ha CD-ROM.

2. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Measuuk, D. P. Mymuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckui yH-T uM. I'. . HocoBa. - Maruuroropcek :
MI'TY um. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. »skpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nara oopamenus: 07.03.2024).
- Makpoo0beKT. - Tekct : anekTpoHHbIN. - CBeieHus AocTymnHbI Takxke Ha CD-ROM.

3. Mymnuna, 3. P. OKHCIHTENbHO-BOCCTAHOBHUTENNBHBIE PEAKIIMU  TPAKTHKYM [
By30B] / O. P. Mymnuna, O. A. Mumrypusa ; MarHUTOropckuii roc. Texuuueckuit yu-1 um. I'. U,
Hocoga. - Maraurtoropck : MI'TY um. I'. 1. Hocosa, 2020. - 1 CD-ROM. - 3arn. ¢ Tturyim.
skpaHa. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (mata
obparienus: 07.03.2024). - MakpooObeKT. - TeKCT : 31eKTPOHHBIN. - CBeICHHS JOCTYITHBI TAK)KE
Ha CD-ROM.

4. Komnsiga, JI. I'. OkucnuTeabHO-BOCCTAHOBUTEIbHBIE peakiii. OCHOBBI AJIEKTPOXUMHH
yuaeonoe nocodue / JI. I'. Komsima, 3. P. Mymuna ; MI'TY. - Marautoropek : MI'TY, 2015. - 58
c. . wr, tabm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159 (mata
obpamtenus: 07.03.2024). - MakpooObeKT. - TEKCT : AIeKTPOHHBIN.

5. Mymnuna, D. P. Dnekrpoxumus : npakTukym [mis By3oB] / O. P. Mymmuna, O. A.
MumypuHa ; MarHuTOropckuii roc. texuudyeckui yH-t uM. I'. M. HocoBa. - Maruuroropcek :
MI'TY wum. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mata oopamenus: 07.03.2024).
- MakpooOBeKT. - TeKcT : ayeKTpoHHBIH. - CBeeHus noctynHbl Takke Ha CD-ROM.

6. KopoBun, H.B. O0mast xumusi: yued. 1i1s1 TEXHUYECKUX Harpas. u crell. By3oB /H.B.
KopoBun —9-¢ u3a., nepepad.- M.: Beicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TekcT: HemoCcpeICTBEHHBIM.

7. Kparkuii cripaBoyHMK (U3MKO-XuMH4yeckux BenuuuH / coct.. H. M. Bapon, A. M.
[Tonomapena, A. A. Pasnens, 3. H. Tumodeea; nox pen. A. A. Pasnens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goim. - CII6. : UBan ®emopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. -
TekcT: HemoCcpeICTBEHHBIN.

8. M3BecTHst BBICIIMX YYEOHBIX 3aBeleHHH. XUMHS M XUMHUYECKas TEXHOJIOTHSA:
Hay4YHO-TeXHHUYeCKuil xypHai — ISSN 0579-2991.
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B) MeTtoguyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKUX TMPOIECCOB: METOIUYECKHE YKa3aHUs K
na0opaTOpHBIM paboTaM MO AUCHUIUIUHE «XHUMHS» ISl O0YYaromMXCs BCEX HAIpaBICHHUN
MOJArOTOBKM M CIEHHAIbHOCTEH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumypuna;
Marnurtoropckuii roc. tTexuudeckuii yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HeOCPEeACTBEHHBIM.

2. Komsama, JII. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YyKa3aHUSA JUIA
CaMOCTOSITENIbHOW padOoThl MO AMCLUIUIMHE «XUMHs» i1 00ydyaroIMXCsl BCEX HalpaBIeHUMN
NOJrOTOBKH W cnenuanbHocTed Bcex (opm oOydenus / JL.I'. Komsna; Marautoropekuii roc.
texuuyeckui yH-T uM. ['. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2023. — 18 ¢. —
Tekcr : HenocpeICTBEHHBIN.

3. Komsma, JI.I'. CkopocTh XHMHUYECKMX PEAKIIUd M XHMHYECKOE PaBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM M0 JUCHUIUIMHE <« XUMHS» s
00yyarolMxcsi BCeX HAIPAaBJICHUH MOJATOTOBKU U CIIelHanbHOCTeH Bcex popm oOyuenus / JLI.
Komsapa, E.B. Tapactok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2023. —8 c¢. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHKa. XUMHUYECKOE PaBHOBECHE: METOIUYECCKUE
yKa3aHHsl Ui CaMOCTOSTENIbHOW palboThl MO JUCLUIUIMHE «XUMHs» JUIsl 00ydaroLIuXcsi BCeX
HaMpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Poxuonosa, A.Il.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yn-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0paTOpHBEIM paboTaM o
JUCLUUIUINHE «XUMUS 17151 00y4aroIuXcsl BCEX HaIpaBIeHUN TOATOTOBKHU U
crieranbHocTeit Becex popm ooyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc.
texHndeckui yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2023. —41 c. —
Tekcr : HenmocpeACTBEHHBIN.

6. Uymnposa, JI.B. PactBopsl: MeToanueckasi pa3paboTka K CaMOCTOSTENIbHOM paboTe mo
TUCHUIUIMHE «XUMHS» UId  00ydYarolIMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenust / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2023. — 26 c. — TekcT : HenmocpeaCTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndeckui yH-T um. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. . HocoBa, 2023. -9 ¢c. —
Tekcr : HemocpeACTBEHHBIM.

8. Konsima, JI.I'. OkucauTenbHO-BOCCTAHOBUTENbHbIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUTUHE «XUMHUS» ISl OOYYarOIIMXCs BCEX HaIpaBICHHUI
HNOATOTOBKH W crenuanbHocTeld Bcex ¢Gopm ob0yuenust /| JLI. Komsma, E.B. Tapactok;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSTEIbHON padoTe A 00ydyaromuXcs 0 BCEM
HaMpaBJICHUSAM TOATOTOBKH M CHeHHaIbHOCTIM Bcex ¢opm obyuenust / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texuudeckuit yH-T uMm. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DNEKTPOXMMHYECKHE IMPOIECChl: METOJMUYECKHE YKazaHUs K
nmabopaTopHON paboTe MO MUCHUIUIMHE «XHUMHS) UIsI 00yJaromUXCsl TI0O BCEM HaIpaBICHUSIM
MOJITOTOBKH W CIIEIMANBHOCTSM Bcex Gopm oOyuenust / O.A. Mumypuna, H.M. Poauonona;
MarnuTtoropckuii roc. Texunueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. N.
Hocoga, 2023. — 13 ¢. — TekcT : HenmocpeACTBEHHBIH.



r) [Iporpammuoe oG6ecnneuenue u UHTEepHET-pecypehbI:

IIporpammHoe obecnneyenne

Haumenosanue I10O No noroBopa Cpok nercTBuUs JIUIEH3UU
MS Office 2007 |y, 135 1 17.09.2007 Gecepoaro
Professional

FAR Manager cB000JIHO pactpoctpansemoe [10 0OCCCPOUHO

7Zip cB000THO pacrnpoctpansemoe [10 OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca CchplIKa

DnexkTpoHHas 0a3a mepuoAMUYeCKUX m3maHuii East View
Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HarnmonansHas nHGopManmonHo-ananuTraeckas cucrtema|URL:
— Poccutickuii unekc nHayunoro nutupoBanust (PUUHLL)  [https://elibrary.ru/project_risc.asp

ITouckosas cucrema Axkagemus Google (Google Scholar) |URL: https://scholar.google.ru/

denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE YUPESIKICHHE
«DenepanbHbII UHCTUTYT npomsiwtennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH

https://www.rsl.ru/ru/4readers/ca
talogues/
DnekTpoHHble pecypcbl OubOmmorekn MI'TY wmm. [I.U.|https://host.megaprolib.net/MPO
Hocoga 109/Web

9 MaTtepuajibHO-TeXHHYECKOe o0ecrevyeHne JUCIUTLITHHBI (MOTYJIs1)

Poccuiickas 'ocynapctBennas 6ubnuoreka. Katanoru

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe JUCIUTUINHBI BKITFOUAET:

VueOHble ayAUTOPHH Ui MPOBEACHUS 3aHATHH JekinuoHHoro Ttuma (329,341,394).
Ocnamnienne: MynbTUMEIUITHBIE CPEACTBA XpaHEHHSI, TIEPEIaud U TPEICTaBICHUS HHPOPMAIINH.

VY4ueOHble ayAMTOpUM JJIsi  TPOBEAEHUS J1a0OpPATOPHBIX  3aHATHH, TpPYNIOBBIX U
WH/INBUIYaTbHBIX KOHCYJIbTaIIHA, TEKYIIETO KOHTPOJIS " MIPOMEKYTOUHON
arrecrauun(428,424,411,413,417,420). Ocuamenue: O00pynoBaHHE [UIs BHIMOTHEHHS 1a00PATOPHBIX
paboT, XumMHUecKas mocy/1a, peakTuBbl, HarysqHpie MaTepralibl: TaOJIUIbI, CXEMBI, TIAKaTHI.

[Tomemiennss Ui CaMOCTOATENBHON  paboThl  oOyuarommxcst  (144,147,133,245,247).
OcHaienue: [Tepconanbhbie KoMIbOTEPHI ¢ makeToM MS Office, Berxomom B THTEpHET U ¢ T0CTyIOM
B 2JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEAY YHUBEPCUTETA.

[Tomenienust a1t XpaHEHUsT U TMPOPIIIAKTHIECKOTO 0OCTY)KMBaHUSI y4eOHOTO 000PYIOBaHHS
(ayn.313,418,423). Ochnamenne: Cremnaxku, ceddsl mIsi XpaHEHHS Y4eOHOTO O00OpYHOBaHUSI.
NHCcTpyMEeHTHI 11 peMOHTA JIA00PaTOPHOTO 000PYI0BAHUS.


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
https://host.megaprolib.net/MP0109/Web

MMPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosTenbHass pabora oOydarolmuxcs MOApasJesieTcs Ha ayAuTOPHYI0, KOTOpas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEeMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaDOpaTOPHBIM
3aHSATHUSM U BBITIOJIHEHUSI IOMAITHUX 3aJaHui.

AynuTopHas caMoOCTOsITelNbHass paboTa O0OydYaroIIMXCs IMpeArnoyiaraeT  IMPOXOXKJICHUE
TECTUPOBAHUS 10 KaXAOMY pa3einy AUCHUIUIMHBL. TecThl BKIOYAIOT TEOPETUUECKUE U MTPAKTHUYECKHE
3aJlaHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIyOOKOTO TOHMMAaHHWs HW3YYCHHOTO Marepuaia. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K Ka)XXAOMY BOIPOCY Mpeljiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJWH WJIM HECKOJBKO MpaBWIBHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISICTCS IyTEM
COIIOCTABJICHHUS MOJYUYEHHBIX PE3yJIbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MakcuMasbHOE
KOJIMYECTBO 0AJLIOB B K101 TeMe Kypca — 10.

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA00PaTOPHBIX padoT
Tema «XuMuYecKass TePMOAMHAMMUKA)

IHepeemuKka XumuyecKux npoueccos
1. MoxeTr 1M mpolecc pacTBOPEHHs BEIIECTBA B BOJE COIMPOBOXKAATHCA POCTOM DHTAIBIUU
CUCTEMBI?
Mosxer nu ycnoBue AH<0 xapaktepr3oBaTh paCTBOPEHUE BELIECTBA B BOJE?
UTto Ha3bIBaeTCs TEIIOTOM (SHTAJIBIIMEN) paCTBOPEHUS BellecTBa?
Urto Ha3bIBacTCH TEIUIOTOM (SHTAIBITMEH) HEHTpaIU3aIuu?
Uto Ha3bIBaeTCs TEIUVIOTOM (FHTAJIBIINEN) OCAXKIEHUS?
Kak n3mensiercs sHTanbIus B 3K30TEPMUUECKUX PEaKIHIX?
Kaxkoit 3HaK ©MeeT N3MEHEHHE SHTAIBIINN SHAO0TEPMUYECKON peakiun?

Nogakown

Tema «XuMnueckast KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yyaeT XuMHU4ecKas KHHeTHKa?

JlaiiTe onpeneneHne CKOpOCTH TOMOT€HHOW U ITeTePOre€HHOM PEaKIU.

Ot xakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKInu?

JlaiiTe onpeneneHue 3aKoHa JAEMCTBUS Macce.

UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?

Ot kakux ¢akTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bIBalOT TeMIiepaTypHbIM KodpunmenToM? Kakue oH MOKeT UMETh 3HaUYeHus?
[Toyemy moBbIIEHUE TEMIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIINU?

NG~ WNE

Tema «PacTBOpBDY

Ilpuzomoenenue pacmeopa conanoil KUciomol U yCmanosieHue €20 mouHoil KOHUeHmpayuu
1. TlepeuncnuTe OCHOBHBIE CLIOCOOBI BBIPAXKEHUSI KOHLIEHTPALIUU PACTBOPOB.
2.  Kak paccuntaThb MOJNSpPHYIO KOHIIGHTPALMIO pAacTBOpA, €CIU M3BECTHA HKBHUBAJCHTHAs
KOHIIEHTpanus?
3. Kak paccuutarh Maccy pacTBOpa, €ciM HM3BECTHAa MaccoBas JOJIS PacTBOPEHHOIO BEILECTBA B
pacTBope U Macca BOJBI.
4. Yo Takoe 3KBUBAJICHT BelleCTBa?
5. Kak paccuntarh MOJSIPHYIO MacCy SKBUBAJICHTA BeIIeCcTBa?
6. B kaxkux eauHUIAX U3MEPSAETCS TUTP PAaCTBOPEHHOTO BellecTBa?
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NogakowhpE

BOoo~NoOR~WNE

NogakrownE

10.

11.

12.

0.

dnekmpoaumuyeckasn ouccoyuauus
Kakwue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?
UTo TaKoe MEeKTPOIUTHIECKAs TUCCOHAIINS?
UTo Ha3BIBAIOT CTEMEHBIO TUCCOIUAIIAN ICKTPOIUTA?
Kaxkue 31eKTposuThl OTHOCATCS K CHIIBHBIM?
B kakoM ciydae peakiiuu HOHHOTO 0OMEHa MPOTEKAT HeOOpaTuMo?
Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HIOHHOM BH/IE?

Tuoponus conei
Urto Takoe ruApoiau3 coyen?
Kaxkue conu moasepraroTcs Tuapoansy?
Kax onpenenuts cpeny pactBopa conu?
Uto Takoe creneHb ruaposunsa’
Kaxk paccunurarb KOHCTaHTY ruapon3a’?
Kaxkue hakTopbl BIUAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUK THI-POIM3a COJIA?
[Ipu KakuX yCIOBHUSIX MOXKHO YCHUIUTh THAPOJIU3 COIN?

Tema «/lucnepcHbie cUCTEMBD)
Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo KaKuUM NMPUHLMIIAM MOKHO KJIacCU(UIUPOBATh JUCIIEPCHBIE CUCTEMBI?
UYro sBiIsIeTCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOIO COCTOSIHUS BelllecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPrUn?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCHIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUAHBIX CUCTEM.
B yem cocTouT CyIIHOCTh arperaTuBHON yCTOMYNUBOCTH?
YeMm 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTD?
Kakoii mporuiecc Ha3pIBaeTCs Koarysiuein?
Ha3zoBute cnocoObl Koarysisiiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenvbHo-60ccmanosumesbuble peaKkyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENEM?
Ha3oBute BeniecTBa, U3BECTHBIE KAK CUIIBHBIE OKUCIIUTEIIN.
Ha3oBute BeniecTBa, M3BECTHBIE KAK CUIIbHBIE BOCCTAHOBUTEIIN.
UTo Ha3bIBAIOT OKUCIIEHHON (POPMOI M BOCCTaBICHHOM (hopMoii BemiecTBa?
B kakux ciydasx BeliecTBa MNPOSIBISIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBHL.
B kakux ciydasx BeliecTBa MpOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHKkuMio? I[IpuBenure
IIPUMEPBHL.
B kakux cioyyasx BelecTBa MPOSBISIOT OKHCIUTENbHYIO M BOCCTAHOBUTENIbHYIO (YHKIUHU?
[IpuBenuTe mpUMeEpBI.
SBnsieTcd 1M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PEAaKIWHM OKHCIUTEIEM WU
BoccTaHoBUTENEM? OKHCIE€TCS OHO WJIM BOCCTAHABIMBAETCA?  YBEIWYMBACTCS WU
YMEHBIIAETCS €ro CTENEeHb OKUCIICHUS?
SIBnsercs 1M BEIECTBO, IPUHUMAIOIIEE €-, B HEKOTOPOM pEaKIUM OKUCIUTEIEM WIH
BoccraHoBUTesleM?  OKHCISeTCs OHO WIM BOCCTaHABIMBAaeTCA?  YBEIMYMBACTCS WM
YMEHBILIAETCS €T0 CTENEHb OKUCIEHUS?
VYKakuTe CcTereHb OKUCIIEHUS aTOMOB B CIIEIYIOIIMX BEIIECTBAX: XJOopuA Oapusi, Hoa, XJopHas
KHUCJIOTA, [IUAaHUJ-UOH, TUIPOKCUJl MarHus, TeJIIypoBasi KUCIIOTA.



13. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiiuu OTHOCSTCS K peaklUsaIM JUCTIPONOPLUOHUPOBAHUS?

15. Kakwue peakiuu OTHOCSATCS K BHYTPUMOJICKYJIIPHOMY OKHCJICHHIO - BOCCTAHOBJICHUIO?
16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYJISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?
17. UYrto Takoe 3JIEKTPOABIKYIIAs CHUJIa OKHCIUTEIbHO-BOCCTAHOBUTEIHHOM peaKIuu?

TeMa «JIeKTPOXUMHYECKHE CHCTEMbD)

dnekmpoxumuueckue npoyeccovl
DIIEKTPOXUMUYECKUE CHUCTEMBI.

Knaccudukanus 31eKTpOXUMUIECKIX TPOIIECCOB.
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.
DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
N3mepenne 3eKTpOoAHBIX TOTCHIIHAIOB.

Psin cTaHmapTHBIX AJIEKTPOAHBIX MOTEeHIHanoB. CBOHCTBA METaNIOB B COOTBETCTBHH C HX
MIOJIOKEHUEM B PSIIy HAMPSKCHHH.

7.  VYpasuenue HepHcra.

8.  DNeKTposu3 pacIiiaBOB U PACTBOPOB.

9.  KaroaHble B aHOIHBIC IPOIIECCHI.

10. OO6weaunennsiii 3akoH dapanes. Beixoz no Toky.
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Koppo3usa memannos
1. Yo Takoe koppo3usi?
2.  Kakwue BUabI KOPpO3UH BaM U3BECTHBI?
3. DuexTpoxuMHUYecKas KOppo3us. AHOJHOE OKHCICHHE METalla W KaTOJHOE BOCCTAaHOBIICHHE
OKUCIIUTESL.
4.  Tlepeuucnure criocOOBI 3aITUTHI METAJIIOB OT KOPPO3HH.
5.  Ilouemy BO3pociia CKOPOCTh BBIJICICHUS BOAOPO/Ia MpU JOOABICHUH CONU?
6.  CpaBHHUTE pe3y/bTaThl ONBITOB [0 KOPPO3HH MTPH KOHTAKTE XKeJie3a U IMHKA, U JKeJie3a U MEeTHON
MIPOBOJIOKH B JUCTUIUTMPOBAHHON U «MOPCKOI» Bojie. ['/1e mporiece mpoTekaeT ObICTpee U YeM BhI ATO
o0bscHuTE?

Bapl/laHTLI TeMaTHYEeCKUX TEeCTOBbIX 3aJaHUM IJI5 TEKYLIECT0 KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax mo teme «Xumudeckasi TEpMOJIMHAMUKAY: TIEPBBIC IIECTh 3aJJaHUN OIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aiiI, a BOCEMOE, IEBITOE U IECATOE 3aJaHusI — B 2 Oayia.

Tecr Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLIUU cucmema O3HaYaer:
a) HCXOJ/HBIC PeareHThI
0) IPOAYKTHI XMMHUYECKOH peaKiiuu
B) PpEaKUMOHHBIN COCY]l
I) MCXOJHBIE PEAareHThl U MIPOLYKTHl PEAKIINH
2. TlepBerit 3aK0H (TIEpBOE HAYAIIO) TEPMOTUHAMHUKHI MAaTEeMaTHUECKHU 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
0) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TertoBoii A3 ekt peakuun orpunareieH (Q< 0)



B) DHTAIBIHUS PEAKIIMOHHOMN cUCTeMBI yMeHbIaeTcs (AH< 0)
F) JaBJICHUC peaKHHOHHOfI CHUCTEMBI ITOBBIIIIACTCSA
4. CranmapTtHble TeTUIOBbIe 2P (EKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"
6) AHozgg F) AHct
5. Kakue u3 NpUBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H,=NHj3 AH = — 46 KJIx/moib
0) H,+4/2 0,=H,0, AH = -242 K]]»x/Mob
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/monb
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I/Mob

6. Kakas u3 HanmuMcaHHBIX HIDKE pEaKIMii OTBEYAET TEIUIOTe oO0pa3oBaHMs OKcuaa a3ora ( || ) B
CTaH/IapPTHBIX YCIOBHSX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 0, =NO
6) N+1/20,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsotmnock 22 /I TEMIoThI.
DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hna peakmuu  NiO (g + C (pagury = Ni g + CO (. Onpenenure Bo3MOXXHOE HarpapIeHUE
CaMOIIPOU3BOJILHOTO TEUEHUS pEaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U NpH Temieparype 627°C.

BemectBo AH9s (K]Ix/Momb) S°9s  (Hx/mMonb*K)
NiO —239,7 38
C (rpagu) 0 5,74
Ni g0 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHUs sHepru ['mO6Oca mMpu CTaHAAPTHBIX YCIOBUAX, IPU TEMIEpaType
627°Cu TemmepaTypy Hayaua peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak u3MeHseTcst SHTPONUs NpHU pa3IokKeHUN KapOoHaTa KaJbLus?
a) yBEIMUYMBaETCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTCs T') HE 3HaI0
10. {anHas peaxmus:
2KC103 (TB) —>2KC1 (TB)+302 ) AH<O
MO>KET CaMOIIPOU3BOJIHO NPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MTPOTEKATh
0) B 0OpaTHOM HaIlpaBJIeHUU T') HE 3HAI0

XuMuueckass KUHETHKA

B TeCTax I10 TEME ((XI/IMI/I‘IGCKaSI KHUHCTHUKA»: nepBoe, BTOpOG, TpeTLe, quBepToe U IITOC 3aJaHUA
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCBMOE, JIEBITOE M JIecsToe — B 1 0aiI, a oJuHHAAIATOS
—B 2,5 Oaia.

Tect Ne 1

1. Paznen xumuu, U3ydaronuii CKOPOCTH U MEXaHU3MbI XUMUYECKHUX PEaKIIUA, Ha3bIBACTCSI
a) XUMHU4ecKasi TepMOIUHAMUKA

0) TepMOXHUMHUS

B) XMMHYECKasi KHHETHUKA

2. CKOpOCTh XUMHUYECKOU PEAKIIUH — ITO ...



a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOYETCsl OJTHO U3 UCXOJHBIX BEIIECTB
0) U3MeHEeHHe KOJIMUYECTBA BEI[ECTBA peareHTOB (WM MPOAYKTOB) PEaKIMU B €IMHHUIY BpEMEHU B
enuHUIle 0o0BEMa
B) KOJIMUECTBO BEIIECTBA MPOJYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKLuU
3. B kakux eguHUIaX BbIpaxkaeTcs CKOPOCTh XMMHUYECKOM peakuuu?
a) MOJIb JI et
0) 6e3pa3zmepHas BEIMYMHA
B) MOJIB ¢
4. Ot kakux (haKTOpPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIUil?
a) OT MPUPOJIbI PEarupyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEaKIIMOHHOTO CoCya
5. CocrosiHME  XMMHUYECKOIO  paBHOBECHS  OOpaTUMbIX  IPOLIECCOB  KOJMYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaercs BbIpak€HHE JIJIsl CKOPOCTU PEAKIIUN
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = k[NOJ*[H.0] 6) V = k[NH][O3] 8) V = k[NOJ*[H,0]°
7. Kak 3anumercs BeIpaKeHUE 151 KOHCTaHThI paBHOBecus peakuuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha auarpaMMe oKa3bIBaeT 3HaUYeHUE TeroBoro dddexra peakiun?

a)l & "
t
0) 2 2
v
B) 3 'y
Va ;
—y A

v

XOJ1 peaKIfu

9. UYrto MOXHO CKa3aTh O peaKIiH, N300paKCHHOH Ha quarpamme K Bompocy 87
a) HK30TepMHUECKas peaKIus
0) SHIOTepMHUUECKas PeaKIUs
B) peaKIisl ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMeEIIaeTcs BIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpy MOBBILIEHUH TEMIIEPATYPHI
B) MU MTOBBIIICHNY JIaBJICHUS
11. Hns peakuun Cyy + 2 H 5 () = CH 4 () Ipu HexoTopo#l TeMnepaTrype KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHas KOHILEHTpauus BojaOpoAa paBHa 1,2 Monb/in. Beruucnure HCXOAHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI



B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHuE OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,
4eTBEpPTOE, MATOE U MIECTOE 3aaHus - B 1,5 Oanna; cepmMoe, BOCBMOE, IEBIATOE U JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K* + S0, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuna 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 pactBopa HCIO, paBHO
1)1 2)2 3) 11 4) 13

4. J1na noxasneHus ruaponusa xjaopuaa xpoma (III) cnenyer
1) 106aBHUTh COSHYIO KUCIIOTY
2) n06aBHUTH LIETO0YD
3) pa3zbaBuUTBH pacTBOP BOMAOI
4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUApPOCYyiIb(paTa KajlbLUsi WU BOJbI, CyMMa
KO3 PHUIMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMAIIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute mpoM3BEICHHE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) macchel BelecTBa K Macce BOJIbI
2) KOJMYECTBa BeUecTBa K 00BbEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnaObIM 251€KTpoarTaM OTHOCUTCH ...
1) THAPOKCHI AaMMOHUS
2) TUIPOKCH KaIUsI
3) xJIOpUa KaabIHs
4) MaprasioBas KUCIIOTa
9. U3BecTHO, 4TO BOJHBIE PAacTBOPHI MHOTHX COJIEH MOTYT MMETh ILEIOYHYIO WM KHCIYIO Cperdy.
IIpunynHO# 5TOrO ABIAETCA ...
1) snextponus cosuei
2) IUCIIPONIOPIUOHMPOBAHUE COJEHt
3) ruapaTupoBaHHUE COJeit
4) ruaponus conen
10.3nayenne PH uncroit Bosbl ipu 25°C cocrasisieT
1)1 2) 7 3)0 4) 10
Marnurtoropckuii Texuuaeckuii yausepcuret um. [.J1.Hocosa

JAucnepcHble CHCTEMBbI

B Tecrax mo teme «JlucnepcHsle CUCTEMBI»: IEPBOE, BTOPOE, TPEThE M HYETBEPTOE 3aJaAHUS
olLleHUBarOTCs B | 6aut; msAToe M 1ecToe 3aJaHus - B 3 Oana.

Tect Nel

1.  Vkaxwure pazmepbl 4aCTUL KOJJIOUIHBIX CUCTEM



4.

1) wmenbme 1 oM

2) ©Oonbire 100 HM

3) ot 1um g0 100 am

Kakue HOHBI CIOCOOHBI BBI3BATh KOATY/SIMIO KOJUIOMIA, YaCTHI(BI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsn?

1)  KaTHOHBI

2)  aHHOHBI

3)  mosspHbBIEC MOJICKYII

JIJ1s1 KaKOTO 3JIEKTPOJIUTA MOPOT KOATyJISIIIUK KOJUIOM/IA C TIOJIOKUTEIBHO 3apsSHKEHHOM YyacTUIeh
JIOJDKCH OBITh HAUMEHBIIAM?

1)  xuopun Kanus

2)  cynbdar Kaaus

3) oprodocdar kanus

Muiiesia 30711 KMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KaKOM 3JIEKTPOJIMT UTPAET POJIb HOHHOI'O cTabuiamuszaropa’?

1)  xmopun xenesa (111)

2) BOmA

3)  THAPOKCHI Kajus

[Tpu B3ammopeiictBuu 20 mu 0,001H wHutpara ceunma (1) ¢ 10 mu 0,02H cynedara xamus
oOpa3yercs 301b cynbdara ceunna (Il). K xkakomy anektpoy JoMKHBI epeMeaTbcs YacTHUIIbI
JCTIEPCHOM (pa3bl mpH 1eKTpoIn3e?

1)  HaxomATCs B COCTOSHHMU JUHAMHUYECKOTO PAaBHOBECHS

2) K Karomy

3) kanHomy

B nBe xon6b1 HamuTO 10 50 MIT 301 THAPOKCHAA *Kere3a. J[ist Toro uToObl BBI3BAaTh KOATYIISALIUIO
305151 TOTpeboBaIoch 100aBUThH: B iepByIo — 5,3 M1 1 H pactBopa xsopuna kanus; B 1pyryto — 18,7
mit 0,001H pactBopa docarta HaTpus. BeraucauTe mopor KoaryJsiiuy KaxkI0ro JIEKTPOIHTA.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPpOoUECChI

B Tectax nmo teme «OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»: MEPBOE, BTOPOE, TPETHE,

YCTBCPTOC U IIATOC 3alaHUA OLICHUBAKOTCS B 0,5 68.)'[.]'[8.; mecroe — B 1 621.]'[.]'[; CCAbMOC U BOCBbMOC — B 2

Oamna, a JeBsitoe — B 2,5 OaJIoB.
Tect Ne 1

1. OKucauTENh — ATO aTOM, MOJIEKYJIa I UOH, KOTOPBIH ...
1) yBeNWYMBACT CBOIO CTENCHb OKHMCIICHHSI
2) TPUHHUMAECT 3JICKTPOHBI
3) oTmaeT CBOM JICKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUSI UMEET MECTO B Clly4ae, Korjaa ...
1) HeiTpasibHBIC aTOMBI IPEBPALIAIOTCS B TOJOKHUTEIBHO-3aPSKEHHBIC HOHBI
2) TMOJIOKUTEIBHBIN 3aps/] HOHA YMEHBIIIAeTCS
3) oTpuIaTeIbHBIN 3apsil HOHA YBEJIHUUBACTCS
3. U3 npencraBieHHbIX HIKE peakunii kK OBP nucniponopuroHupoBaHus NpUHAIIEKUT ...
1) S+ 2HNO; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEJISAIM OTHOCSITCA ...
1)  metayuIBl, BOAOPO, YIIIEPO
2)  aKTHBHbIC HEMETAJUIBI
3)  2JEMEHTBI, HAXOAIINECS B CPETHEH YaCTH MEPHOAMUECKON CHCTEMBI
5. CreneHn OKHMCTICHHS KUCIOPO/a a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2



2) a)-2;06)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHar-HoHa MnO,>—
3)  okcuaa mapranmna (1) MnO
7. B peakumu, nporekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MOJIBEPTarOTCsI CIACAYIONIUE SJIEMEHTHI ...
1) asormcepa
2)  cepau XpoM
3)  XpoM u a30T
8. Cymma k03(ppHUIIMEHTOB B peakluu, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

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

3J1eKTp0ngnqec1cne CUCTEMBbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U TMATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3a1anus— B 1,5 Oania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) Bonbumana
4) Appenuyca
2. Paccumraiite DJIC ranpBanndeckoro siemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIIOBUSAX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTsl 00pa3yroTcs Ha KaTojie U JIEKTPONIU3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KucCIopoa
4. VYkaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUHU dJIEKTpOIn3a pactBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TpuUBENEHHBIX  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIUHA  MPOTEKaeT
CaMOITPOU3BOJILHO B MPSMOM HAIIPaBJICHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+ Cu —...
6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TPU IJIEKTpoiH3e cyibdaTa IUHKA, KOTOPBIHA
npoBoauiK B TeueHue 20 cex mpu cuie Toka 1A
1) 2,1-107
2) 0,05
3) 0,013



4) 6,7-107
7. llpuBenuTe CXEMbl OJJIEKTPOJHBIX MPOLECCOB M MOJEKYJIIPHOE YpPaBHEHHE pEaKIMH,

MPOTEKAIOIIEH MPH 3JICKTPOXUMHUECKOW KOPPO3uW raibBaHomapbl Zn|MQ B CEpHOKHCIIOH
cpexne. B orBete ykaxkure cymmy K03 pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.

1) 6

2) 5

3) 4

4) 8

BHeaynutopHasi camocTosiTelbHass padoTa 0OyUYaIONIMXCS OCYIICCTBISIETCS B BUAC M3YyUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOILIEMY pa3/ielly ¢ MpopaboTKoN MaTepuaia; opOPMIICHUS OTYETOB MO
nabopaTOpHBIM paboTaM U BBITIOJTHECHUS JIOMAITHUX 33aHUH.

BapuaHThl TeMaTHYeCKUX JOMANIHUX 32aHUH VISl BHEAYIUTOPHOI CaMOCTOSITEIbHOM PadoThl
CTYJA€HTOB IO TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOTHUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKash TEPMOJANHAMUKA»: IepBast 3aJada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3ajgaga Nel

Ja peakunn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIIPAaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU NIPHU CTAaHIAPTHBIX YCIOBUSAX M pu  Temmepatype T = 927 o,
€clii TerI0Bo# 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCA. Y KOKUTE: a) BbIACTSACTCS
WIM TIOTJIONIACTCS JHEPTHs B XOJ€ peakuuu; 0) MPUYMHY HAWICHHOTO W3MEHEHHS DSHTPOIHH.
Paccuuraiite TemnepaTypy Hadasia peakium.

3ajgaga Ne2

Beruncnure tennosoit 3 dext peakuun: CaCy ) + 2 HoOy = Ca(OH); () + CoH; (1), moIB3ysCH
CTaHJIAPTHBIMU TEIIOTAMU 00Pa30BaHMs pearupyromux BemecTB. CKOIBKO TEIUIOTHI BBIJCIUTCS WIH
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3agaga Ne3

[To TepMOXUMHUYECKIM YPaBHEHUSIM paccuuTaiiTe TeraoBoi 3pHeKT peakiuu:
Hyp + COz )= CO ( + Hy Ory. TepmoxuMudeckue ypaBHEHHS:

a) H, o T Y0, = H,O (™) AH =-241,9 x]Ix;

6) 2CO () + 02 ) — 2 COZ (™) AH = -566,2 KI[)K

Jlomaimnee 3aganue No 2
o TeMe «XMMH4YeCKass KHHETUKA»

B ngomammHem 3amaHuu mo teme «XHUMHYECKas KUHETHKay: MepBas 3aaada oleHuBaeTcs B 1,5
Oanna; BTopas — B 0,5 6ajuia; TpeThs, YeTBEpTasl U msaTas — B 1 Ga.

3amaya Nel

Peaxnus mporekaer no ypaBHeHuto: O; ) 2 CO ) = 2 CO; () HauanbHble KOHIIEHTpanuu
pearupyromux BemectB paBHbl: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabkO pa3 U3MEHUTCS
CKOpOCTh MpsAMoOr peakuuu, korjga mnpopearupyeT 30% CO? Bo ckonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ OOpaTHOW PEaKINH, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B JiBa pa3a?

3amaua Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MuH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO e KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHblii KOO(Q(HUIMEHT CKOPOCTH peakiuu paBeH 2. Bo CkoIbKo pas H3MeHHTCs
IIPU 3TOM CKOPOCTh peakiuu?



3amaga Ne3
HaI>'II[I/ITe Ha4dYaJIbHBIC KOHLIeHTpaI_[I/II/I HNCXOIHBIX BCIICCTB U KOHCTaHTy paBHOBeCI/IH peaKLII/II/IZ

Fe (7 + H2O ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHIICHTPALMU PEArMPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3agaya Ned
Jus peakumonnoi cucremsl: CO ) + HoO (y = COz (y + Hy () HavanbHble KOHICHTPALMH
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mmons/n. OnpenenuTe KOHIICHTPAIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.
3agaua Ne5
BrIpa3ute yepe3 KOHLIEHTpalMy PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKLINN:
Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (= 2 CO(F), AH = +160,5 x/Ix;
CO(r) + Hzo(r) = C02 () + Hz(r), AH = -41,1 KI[)K
VYkaxxuTe HarnpapiIeHUE CMEIIEHUS XMMHUUYECKOr0 PaBHOBECHS 3TUX PEAKIIHUii: a) MPU MOHMKEHUU
TEMIIepaTyphbl, €CII JaBJIEHWE MOCTOSHHO; O) MpH TMOBBIIICHUH [aBJICHUS, €CIU TeMmIeparypa
MIOCTOSIHHA.

Jomamnee 3axanue Ne 3
no reme «PacrBopbn»

B nomammnem 3amanum mo teme «PacTBopel»: TmepBas, BTOpas, TpeThd W TMATas 3aJa4ud
ornieHuBaeTcs B 1 6amt; yerBepras u mectas — B 0,5 6aria.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SNCly miist monydenus 3M pactBopa xjopuaa
osioBa (Il) ¢ mmotHocThIO P = 1,405 T/MNA?

Paccunraiite: a) MaccoByl [OJIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJISUIIBHOCTD; T) THUTP; /1) MOJIBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYUTE MOJEKYJIspHble W HANHUIIUTE COKpAIeHHbIE HMOHHBIE YpaBHEHMsI peakuui
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH); + H,SO4—

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIIU K CIICTYIOIIUM HOHHBIM:

Ba’* + CrO;s — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

3amaua Ned
Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua Ne5

Kakwue u3 cienyromux coneit moasepratorcst ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
WMOHHBIE U MOJIEKYJSIPHBIE YPaBHEHHUS THUIPOJIM3a COOTBETCTBYIOIMUX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaya Ne6

Haiinute npoussenenue pacrsopumoctu PhCl,, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3T0ro
COCIMHECHHSL.

Jlomainee 3aganue No 4




no TeMe «OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE nmpouecconn>

B nomamaem 3agannu mo teme «OKHCITUTEILHO-BOCCTAHOBUTEIILHBIE MPOLIECCH»: TIEpBas 3a1a4a
orieHuBaercs B 1,5 6ama; Bropas — B 2,5 6aya; Tpeths — B 1 6a.

3amaya Nel
[TonbGepure KOAPGUIUCHTHI B ypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIHM.

VKaxuTe TN KaXKJI0M PEaKIuu.

PaccunrtaiiTe SJEKTPOJIBIIKYIIYIO CHIY W ONPEACIUTE HAMPaBICHHE CaMOIPOU3BOIBHOIO
MPOTEKAHUS  TEPBOM  pEaKIuud  TNpPU  CTAHJAPTHBIX  YCJIOBUAX,  HCIONB3ysS  3HAYCHUSA
OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX IIOTEHI[HAIOB:

Hl + HsPO, — J, + H3PO3; + H)O

HNO, — HNO; + NO + H,O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHEHUS OKHACIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO; + NaNO, + H,O—

NaCrO, + H,0O, + NaOH —

Bi(OH)3 + NaS,0s+ NaOH —

Bi.O; + C —

Mg + HNOs (pas) —

3amaya Ne3

Haubl nBe okuciutenbHo-BocctaHoBUTebHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonp3ysick TaOMUIECH CTaHIAPTHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIIOB, COCTABbTE
ypaBHEHHE BO3MOXXHOM peakumu B ykazanHoi cpene (HNOs). Paccuumraiite 3HaueHme
AJIEKTPOBIIKYIIECH CHIIBI PEAKITUH.

Jlomamnee 3aganue Ne 5
o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD)

B momarraem 3amaHuu 10 TeMe «DJIEKTPOXUMUYESCKUE CHCTEMBDy: ITepBast 3a/1aya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6anna; TpeThs — B 2,5 6amna.

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

ypaBHEHHE TOKOOOpa3yrolleld peakiuu, MpoTeKaromiel mpu paboTe TalbBaHUYECKOTO JJIEMEHTa
Co/Co(NOs3)2 // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHHUECKOT0 3JIEMEHTA MPH CTAHIAPTHBIX
YCIOBUSIX.

[TpwHSIB TOTEHIIMAT aHOJA PaBHBIM CTAHJIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlJia B KATOAHOM pacTBope, mpu koTopoit 3/C ranpbBaHUYECKOTO dJIEMEHTa YMEHBIIIUTCS
na 0,02B.

3amaga No2

[TpuBenuTe CXEMBI DJCKTPOAHBIX TPOIECCOB M  MOJCKYISAPHBIC YPAaBHCHHS PEaKIIH,
MPOTEKAIOIIUX MPH AICKTPOXUMHUUECKOI Koppo3uu rampBaHonapbl Co/Ni: a) B kucnoit cpene; 0) BO
BJIQYKHOM BO3/yXe€.

Omnpenennure yObUTh Macchl aHOJA MPU KOPPO3UH B KHCIOW cpene 3a 20 MHH, €CId CKOPOCTh
kopposuu coctasmwia 0,01 /4.

3amaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHUS OJJIEKTPOJIHBIX IPOIECCOB (aHOJ WHEPTHBIA) W
MOJIEKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOAIIEH MPHU dEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,
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Bbruucnure QaxThueckoe KOJIMYECTBO MeETallla, MOJyYEeHHOIO Ha KaToJe IMpHU DIIEKTPOJIH3Ee
Co(NO3), ecnu 31eKTpoOIK3 TPOBOAWIN B TeueHHH | 4. BrIxoa Meraiia mo Toky coctaBui 85%.
VYkaxure BO3MOXKHbIE IPUUUHBI YMEHBILIEHHSI BBIX0/1a METAJLJIA 110 CPABHEHUIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJibHbIe BOPOCHI N0 TeMe «XUMUYeCKasi TEPMOAUHAMMKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: IOHSITUE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMuyeckue napaMeTpsl U PYHKIUU COCTOSTHUS CUCTEMBI.

Brytpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNIBNUS KaK (YHKLNS COCTOSHUS CUCTEMbI. DHTaNbINA 00pa30BaHMs BELIECTBA.
TermnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTOpbl, BIMAIONME HA TEIJIOBOM
XUMHUYECKON PEaKLIMH.

Tepmoxumust. 3akoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

OHTponHs Kak (PYHKIHSI COCTOSIHUS CUCTEMBI.

Bropoii 3aKk0H TEpMOMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['ub6ca.

Hampasnenue camorpon3BoJIbHOTO POTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJ’[bHI)Ie BOIIPOCHI IO TEME «XHMHYeCKass KHHETHKA»

XuMHuUuecKasi KHHETHKaA. CKOpOCTI) XHUMHYCCKOH pC€aKkuu U METOAbI €€ PCTYJIUPOBAHUSA.

apdexT

Bnusuaue KOHICHTpAallUu Ha CKOPOCTb XHUMHYECKOMN pC€aKIuu (38.KOH HeﬁCTBYIOHIHX MaCC).

Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYecKor peakuuu. [Ipasuno Bant — Fodda.
Teopus akTUBHBIX CTOJIKHOBEHHMI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCKas Juarpamma.
Kpusas Maxkcsenna — bonbiimana. DHepreruueckuii 0apsep.
Karanurnueckne CUCTEMBI.

Bimmstnue karanuzaropa Ha CKOPOCTh XMMUYECKON pPEaKIUu.
I'OMOreHHBIN U FeTEPOreHHbIN KaTaaus.

KonebaTenbHble peakiuu.

Xumnueckoe paBHoBecre. OOpaTumble 1 HEOOpPATUMBIE PEAKLIUH.
KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.
BiistHue KoHUEHTpaluu, 1aBJIeHNs U TEMIIEPaTypHhI.

®da30BbIe PABHOBECHS.

@dazoBble AMArpaMMBbl 1JI1 OJJHOKOMIIOHEHTHBIX CUCTEM.

KoHnTtpoJusbHbie Bonnpockl 1o temMe «PacTBopbn»

ITonsiTne pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.

PaCTBOpLI. CnocoObl BBIPAKCHUA KOHIICHTpAalluU pPacTBOPOB (MaCCOBa}I A0JId, MOJIIpHasA

KOHIEHTpaIsl, MOJISIpHAs KOHLEHTpaLKs SKBUBaJIEHTa, MOJIbHAS JIOJIS, TUTP).
Konnuraruszsle cBoiicTBa pacTBOpOB. M neanbHebli pacTBop.

3axonsl Payns: | (Tonomerpuueckuit) u |l (30ynnnockonuueckuit 1 KPHOCKOMUYECKHIA).
Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpaA.

KucCI10THO-OCHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

Honnas TCOpHUA KHUCIOT U OCHOBaHUI AppeHI/cha. OCHOBHBIC TIOHITHS U IIOJ0XKCHHS TCOpUn

Appennyca.
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Juccoumnanus KHUCIOT, OCHOBaHUW M COJIEH C TOYKM 3PEHUS HMOHHOW Teopuu AppeHuyca
(mpumepsl).

Crenenp auccoruanyy. CUIbHBIE U CIa0ble AIEKTPOJIUTHI.

Jucconmarus ciiadbix 31eKTpoauToB. KoHCTaHTa ArCCOUAITIH.

3akoH pazoasieHuss OcTBagbaa.

Peakmuii HOHHOTO OOMEHa MEXKIy AJICKTPOIMTAMHU (Ha TIpUMEpe peakiuii 00pazoBaHus claboro
AIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

Honnoe npousseneHne Boasl. BomopoaHbiii U THIPOKCUIBHBINA MTOKA3aTEINH.

I'maponus coneit. Tunsl rugpon3a comnen.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOIECca THIPOJIN3a.

@DakTOophbl, BIUSIOLIUE HA TPOLIECC THIPOIH3A.

KoHTpoJibHbIe Bonpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecH. JluciepCcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Kounnouansie pactBopsl. JInopuiibHbie 1 110(GOOHBIE KOJIOUIBIL.
Crioco0bI mosTydeH s KOJUTOUTHBIX PACTBOPOB.

CrpoeHne KOJUTOUIHBIX YacTHULl.

IIpaBuno dasuca — [leckosa.

Y cToiunBOCTh KOJIOUAHBIX crucTeM. CTaOuIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumenTanus KOJUIOUIOB.

Koarymsanus KoJuIOMAHBIX PACTBOPOB IEKTPOIUTAMHU.
[Tpasuio llynbie — INapau. Koarynupyromas cnocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUIHBIX PacTBOPOB.
DIEKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonrposabHubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn

OCHOBHBIE TTOHATHSI TEOPUU OKUCTUTEIHFHO-BOCCTAHOBUTEIILHBIX PEAKITHIA.
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Bakueiime oKUCINTENN U BOCCTAHOBUTEIIH.

THUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKINH (TPUMEPHI).
OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIN ITOTSHITHA.

Ypasuenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.
Hanpasnenue 0KMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME ((BHGKTPOXI/IMI/I‘-IGCKI/IC CHCTEMBD»

OnexTpoxumuueckue cuctembl. Knaccudukanus 3JeKTpOXUMHUYECKUX MTPOLECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3/iena «MEeTaul — PaCTBOP».
I"anpBannveckuii anemeHT Jlanuamsa — SIkoowu.

DIIEKTPOABMKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3mepeHnre dIEKTPOAHBIX IMOTEHUUANOB. PAx CTaHAAPTHBIX JJIEKTPOIHBIX IMOTCHIUAJIOB.
CBoliCTBa METAJUIOB B COOTBETCTBUH C UX MOJI0KEHUEM B Psly HAIIPSDKCHUI.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PACIUIaBOB U pacTBOPOB. KaTomHBIE M aHOIHBIE TPOLIECCHI.

OO6wenuneHHbIN 3aKoH Papanes. Beixos mo Toky.

Koppozus metamnos. Knaccudukaiys Koppo3HOHHBIX TPOIIECCOB.

XuMuyeckasi Koppo3usl.
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DIIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTajlla U KaTOJAHOE BOCCTAHOBJICHUE
OKUCITUTESL.

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie U aTMOC(HEPHOU KOPPO3UH.

CKopocTb KOppO3uH.

3amuTa METaJuIOB OT KOPPO3HH.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3alUTHI OT KOPPO3UU METAIIIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH AIIEMEHT.

XHUMHUYECKUE UCTOYHHUKHU TOKA. AKKYMYJISITOPBI.

XHUMHYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.



IMPUJIOKEHUE 2

7. OneHOYHBbIEe CPeACTBA VIS MPOBeIeHHUs MPOMEKYTOYHOI aTTecTanuu
[IpoMexxyTouHast aTTecTanusi MMEET LENBI0 ONpPEACTIUTh CTENECHb JOCTM)KEHHS 3aIUIaHMPOBAHHBIX PE3yJbTaTOB OOYYECHHUS 1O JUCHUIUIMHE 32
OTIpeIeIeHHBIN TIeprOJ] 00Y4EHUSI.

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OICHOYHBIC CPEACTBA JIA IIPOBCACHUA HpOMe)KyTOqHOﬁ aTrecramum:

Kon
WHJIUKaTOpa

Nuaukarop qocTuxeHust
KOMIIETEHIIUHU

OneHouyHble CpeaCTBA

OIIK-1: CnocobeHn mUpUMEHSTH €CTECTBEHHOHAYYHBbIE M OOIIEUH)KEHEPHBIC 3HAHMS, METOJbl MAaTeMaTUYeCKOro aHalih3a M MOJICTUPOBAHUS B

poeCCHOHAIBHON JESTEIHbHOCTH

OIIK-1.1:

Pemraer CTaH/IAPTHBIC
npodeccuoHanbHble  3a7aud  C
MMPUMCHCHUCM O6HI€I/IH)K€HepHI)IX
3HaHUHN

Hepeqenb meopemu4ecKux 6onpocoe:

OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CHCTEMbI, PYHKLIUU COCTOSTHUS cucTeMbl. [1epBblil 3aKOH TEpMOJIUHAMUKH.

DHepreTuka XMMHYECKHUX IPOIIECCOB.

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

OHnTponus. YpasHeHue bonbliMana. BTopoil n TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

Ouneprus ['m06ca. HampaBieHns XMMHUYECKUX IPOIECCOB.

Xumnyeckass KuHeTHKa. CKOpPOCTh XMMHUYECKOM peakuuu. CpenHsisi 1 UCTUHHAs CKOPOCTH
peakuun. Kunernyeckas Kpusasi.

CKopocCTb peaki U METOJIbI €€ PEryJIUPOBaHUS.

Bnusinue TemnepaTypsl Ha ckopocTh peakuuu. [lpasuno Bant-I'odda.

OHeprus akTUBalMU. AKTUBHPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopsl 1 KaTaTUTUYECKUE CUCTEMBL. [ OMOTEHHBIN KaTaJIns3.

. KaranuzaTopsl 1 kaTanuTuueckue CUCTEMBI. ['eTeporeHHbIi KaTanus.

. XumMuueckoe paBHoBecHe. KoHCTaHTa XMMUYECKOTO PABHOBECHS.

. Cmemenne xumuueckoro papHosecus. [Ipunnun Jle [arense.

. PactBopbl. CiocoObI BhIpa)KeHUS KOHIEHTPALUU PaCTBOPOB.

. PactBopsl anektponutoB. CTENeHb U KOHCTAHTa JIEKTPOIUTHYECKON TUCCOIUALUU. 3aKOH

pasbasienust OcTBanbaA.

. Jluccouumaryst KUCIOT, OCHOBaHHM, cojieil. AM(OTEpHBIE HIEKTPOJIUTHL.
. PactBopumMocTs. [lpousBeneHne pacTBOpUMOCTH. YClIOBHE OOpa30BaHMsI U PACTBOPEHUS




0CaJIKOB.

18. Huccormarnus Boabl. MoHHOE Tpou3BeieHue Bo bl pH.

19. T'maponus coneit. CTeneHb U KOHCTaHTa THIPOJIN3A.

20. Tucniepcubie cucrembl. Knaccudukanus. JInodpunbHbie U THOPOOHBIE KOJUTOU/IHL.

21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.

22. Koarymnsuust KOJUIOMJIHBIX PACTBOPOB.

23. OKUCIUTETHHO-BOCCTAHOBUTEIIbHbBIE CBOIiCcTBa BEIIECTB. Knaccudukanus

OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH.

24. DnekTpoXxuMHUYeCKrue CUcTeMBbl. 3akoHbl Dapanes. DIeKTpOoAHBINA MOTEHITHA.

25. I'anbBannveckuii anemMeHT Janusis SIkoou.

26. DNEeKTPOXUMUYECKUE CHCTEMBI: 3JIEKTPOJIN3 paciiaBoB. [IpuMeHenue anekTponusa.

27. DnexkTpoyn3. AHOMHBIN U KaTOJHBIN MPOIECCHI MPH JJICKTPOIM3E pacTBOPOB. [IpuMeHeHue

ANEKTPOJIN3A.
28.  Koppo3swus. Buasl koppo3un. CriocoObl 3aUTHl METAIOB OT KOPPO3HH.

Ilpumepnsle npakmuyecKkue 3a0anus

1. Onpenenuth ¢ KaKUMU U3 yKa3aHHBIX HMJKE BEIIECTB MOKET B3aMMOJEWCTBOBATH PacTBOP
TUAPOKCUAA Kalus: HoAoBoaoponHas kuciora, ximopun meau (1), oxcun yrinepoma (1V), oxcua
ceuHua (ll), rugpokcun amomMuHus, ruapokcus; amMmoHus. CocTaBbTE€ ypaBHEHHS BO3MOXKHBIX
peakiuii B MOJIEKYISIpHOM U HOHHO-MOJIEKYJISIpHOH (hopMmax.

2. Ompenennute BO3MOXKHOCTH BOCCTAHOBIIGHHsI oOkcuma xene3a FesOs yriepogom mpu
cTaHAapTHBIX ycioBusx u tremneparype 1100 K. Peakiust BoccranoBnenus Fez304: FesOy) +4C ) =
= 3Fe(K) + 4CO(F)

3. TemnepatrypHblii K03 HULIUEHT peakiuu paBeH 2,5. Kak U3MEHUTCS] CKOPOCTh PEaKIMU: a) IPH
noBeleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakaeHUU peakuoHHON cMecu oT 50 1o
30°C?

4. Tns obpatumoit peakiu FesOyk) + Hoy = 3FeO) + H O 3anummuTe BbIpaskeHUEe KOHCTAHTHI
paBHoBecust AH°, x/[x = + 69,8. Ilpennoxure cnocoObl yBeIUYeHUS] KOHLUEHTPALUU MPOIYKTOB
peaxkuuu.

5. Ilpyn mnpokanuBaHUM METAUIMYECKOTO THUTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCsI B KOHLIEHTPUPOBAaHHOM CEPHOM KHUCIOTE€ M CIUIABISIETCS CO MIenoudblo. YTo
IpescTaBisieT cobol 3To coequHenre? Hanmummre ypaBHEeHUS BCEX YKa3aHHBIX PeaKIuil.

6. CKOJNBKO MWUIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/min
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemectBa M B KakOM KOJMYECTBE BBIACIATCA MpH mnpoxoxiaeHun 48250 Kn
aJeKTpudecTBa 4epe3 pactBop xsopuaa mapranma (I1)? CocrtaBpTe cxeMy 3JEKTpoOJiM3a ITOTO




pacTBopa.
8. AmoMuHUN ckienaH ¢ menbro. Kakoil W3 MeTaioB OyIneT KOppOAMPOBAaTH B Cpele CEpHOM
KHCIIOTHI M aTMocdepe BIakHOTo Bo3ayxa? CocTaBbTe CXEMbI JIEKTPOXUMHUUECKONH KOPPO3UH.

OIIK-1.2:

[Ipumenser METO/IBI

MOICIINPOBAHUA u

MaTeMaTH4YeCKOro  aHaau3a Ul
pelIeHHsI 3a7a4
npodecCHOHABHOM IeATEIBHOCTH

A
B

Ilpumepnsle npakmuueckue 3a0anus:

[IpoBecTr aHAIU3 BIMSIHUSA KOHIIEHTPAIIMHM HA CKOPOCTh XMMHUYCCKON peakKIiuu
Na,S,03 + HSO4 = S + SO, + NaSO4 + H,O mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBectu
00pabOTKY MOJYYCHHBIX JaHHBIX C HCIIOIh30BAHUEM COBPEMEHHBIX HH()OPMAI[HOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BHJIE TAOIHUIIBI 1.

Tabmuma 1
Howmep O6Bem, Mt Konuenrpanus Bpewms CxkopocTb
onbiTa | NapS,;03 H,O H,SO4 Na,S;03, 10? | moseienus peaxiuu, 10,
MOJIB/JT MYTH, C !

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 manHbBIM TaOHIBI | TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIMUA OT KOHIICHTPAIIUN
THOCYNb(aTa HATPHs, OTIOKHUB Ha ocu adciucc koHueHTpanuio NaS;0Os, a Ha ocu opauWHAT —
CKOpPOCTh PEaKIIHH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU THOCYIh(aTa HaTPH.




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

[TpoMexxyTouHasi arTecTalsl MO JIUCHUIUIMHE «XWMHES) BKJIIOYAeT TEOPETUYCCKHE
BOIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOUIMMUCS 3HAHUN, U TIPAKTHYECKUE
3a/1aHusl, BBISBISIIOIINE CTENIEHb COOPMUPOBAHHOCTH YMEHUH U BIIaJICHUH, POBOIUTCS B (hopme
JK3aMeHa.

DK3aMeH M0 JaHHOW AMCUUILUIMHE MPOBOAMTCS B YCTHOW (popMe Mo K3aMEHAIMOHHBIM
OusietaM, KaXIbld M3 KOTOPBIX BKIIOYAEeT 2 TEOPETHMUYECKHUX BOIPOCA U OJHO MPAKTHUECKOE
3a/laHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLICHKY «OTJIHYHO» (5 6ayioB) — 00ydaromuiicss JeMOHCTPUPYET BHICOKUN YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBHINONHACT TMPAKTHUYECKUE 3aJaHHs, CBOOOIHO ONEpUpPYET
3HAHUSAMHU, YMEHUSMHU, TPUMEHSET UX B CUTYallUAX TOBBIIICHHON CIIOKHOCTH.

— Ha OILICHKY «Xopomo» (4 6aina) — oOyJaronuics IeMOHCTPUPYET CPEHUN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIILHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH aHATUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAaHUU U YMEHUH Ha HOBbIE, HECTAaHIaPTHBIC CUTYAIUH.

— Ha OIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oama) — OO0y4aromuiics IEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMI: B XO0Ji€¢ KOHTPOJIbHBIX MEpONPHUATUI
JIOITYCKAIOTCS OIMMOKH, TPOSBISETCS OTCYTCTBHE OTACIBHBIX 3HAHUH, YMEHHWH, HABBIKOB,
0oOy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHCHUS TNPU ONEPUPOBAHUU 3HAHHUSAMH U
YMCHHSIMH TTPU MX TIEPEHOCE Ha HOBBIC CUTYAIINU.

— Ha OLEHKY «HEeYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydaromuics IEeMOHCTPHUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOJKET TO0Ka3aTh MHTEIJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7ay.

— Ha OLICHKY «HeyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEICHHUS M OOBACHEHUs WH(GOpMAlMK, HE MOXKET I0Ka3aThb
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.



