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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 MenﬂHHK

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

[Iporokom or 20 . Ne

3aB. kadeapoii H.JL MCH}IHI/IK

Pabouas mporpamma nepecmMoTpena, o0cyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

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

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

Pabouas mporpamma nepecmotpena, odcyxieHa u ogqodpena st peanuszanuu B 2029 - 2030
y4eOHOM roly Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.JI. MCI[}IHI/IK




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

Juctummaa XuMus BXOJAHUT B 00s3aTENbHYIO 9acTh y4eOHOTO M1aHa 00pa3oBaTenbHOM
MIPOrPaMMB.

Hdns  u3ydeHuss  AMCHMUIUIMHBL ~ HEOOXOAMMBI  3HaHUS  (YMEHHMs,  BIJIAJICHUS),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUS, BJIAJICHUS), MTOTYYCHHBIE IPH M3yYECHUU TAHHOW IUCIMUILIUHBI OyIyT
HEOOXOIUMBI JIs1 U3YYCHUS] JUCIUILTNH/TIPAKTHK:

be3omnacHOCTh )XU3HENEATEIHbHOCTH

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 naukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

OIIK-3 Cnoco0eH MpUMEHSITh COOTBETCTBYIOIIUM (DM3UKO-MAaTEMAaTHUECKUN ammapaT, METOIbI
aHaIM3a W MOJCIMPOBAHUSA, TEOPETHUYECKOTO M IKCIIEPUMEHTAJIBLHOTO HCCIICIOBAHUS TIPH
pelIeHUuU MPOeCcCUOHANBHBIX 33124

OIIK-3.1 Hcnone3yeT MeTOIbl aHalvM3a MW MOJACTUPOBAHUS IPU  PELICHUU
npoecCHOHANBHBIX  3aJay, MOJEJIMPOBAHUM U NPOEKTUPOBAHUU
SHEProCUCTEM

OIIK-3.2 Crnoco0eH TpPUMEHATh COOTBETCTBYIOIIMK  (PU3UKO-MaTeMaTHYECKUIl
anmapar NP TEOPETHYSCKOM W DKCIICPUMEHTAILHOM WCCIICIOBAHUH B
pEIIeHUH 3a/1a4 dSHEpProcOepeskeHus




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)

OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKkTHas pabota — 10,7 akan. yacos:
—aynutopHas — 10 akaj. 4acos;
— pHeayautopHas — 0,7 akaj. 4acos;

— camocTosTeabHas padota — 93,4 akaj. 4acos;

— B (popMe npakTHuecKoi moarotoBku — 0 akazn. yac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac

®dopma aTTecTaluu - 3a4E€T

AynutopHas s
KOHTaKTHast paboTa E z dopMa TeKyLIEro
=
Paznen/ Tema g | (maxan uacax) g & Bz y KOHTPOIT Kox
> & © | caMOCTOATENBHON | yCIeBaeMOCTH U
JIACIMTUTHHBI N £ = . | xomMneTeHK
5 2 5 paboTsl MIPOMEKYTOYHOM
nab. | mpaxT.
Jlex. P Z'S aTTecTalyH
3aH. 3aH. | QO &
1.
CaMOCTOSITENbHOE
M3y4eHne yueOHon Samura
1 HAy4IHOH . OIlK-3.1
1.1 Xumuueckas TepMOJHUHAMHUKA 14 Y ) KOHTPOJIBHOM '
JUTEPATYPHI; 6 OIIK-3.2
) paboTHL
peleHue
KOHTPOJIBHOU
paboThI.
CaMOCTOSITENBHOE
n3ydeHune yaeOHon amra
Y HAy4IHOH . OIlK-3.1
1.2 Xummyeckasi KHHETHKA 14 Y . KOHTPOJIbHOM '
JIUTEPATYPHI; 6 OIIK-3.2
) paboTHL.
1 peleHue
KOHTPOJIBHOM
paboTHI.
- oopmiieHne
oTyera o
11a00PaTOPHBIM
pabotawm; Samra
) nabopaTopHOi
1.3 PactBopE! 2 4 19,4 | CAMOCTOATEIBHOC aGOTII:I 3511) HnTa OIIK-3.1,
' p " |u3yuenue yueOHOI p - At OIIK-3.2
. KOHTPOJIBHOM
W HAy4YHOU paboTsi
JUTEPATYPHI,
- perieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
u3yucHHe y4eOHOH

N 3amura
U Hay4yHOH o . OIIK-3.1,
1.4 [TucniepcHbIE CUCTEMBI 14 KOHTPOJIBHOM
JUTEPATYPHI, OIlIK-3.2
paboThL.
- perieHue
KOHTPOJIBHOMN
paboThL.
CaMOCTOSTENbHOE
u3ydeHune yueOHon
15 i yHee 3amura
U Hay4YHOH . OIIK-3.1,
OKHCINTETBHO-BOCCTAHOBUTEIILHEIE 14 KOHTPOJIBHON
JUTEPATYPHI, OIlIK-3.2
IPOLECCHI paboThL.
- pelieHue
KOHTPOJIBHOM
paboThL.
- opopmeHue
oTyera o
71a00PaTOPHBIM
pabotam; 3amura
- nabopaTopHOM
OIIK-3.1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 18 | camocrositensroe | paboOTHI. 3amuTa OTIK-3.2
u3ydeHue yueOHol| KOHTPOJIbHOM '
U Hay4HOUH paboTsl
JIUTEPATyPHI,
- perieHne
KOHTPOJIBHOMN
paboTHI.
Hroro mo pazneny 93,4
HWroro 3a cemectp 93,4 3auéT
HWroro no aucuurinzae 93,4 3a4eT




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce mnpenogaBaHMA AUCUMIUIMHBL «XHMHUS» TNPUMEHSETCS TPaaULMOHHAS
MH(POPMALMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 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 UCHOJIB30BAThCS 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 SBIEHUI, peaKLUil WK IPOLECCOB.

Jns peanusannu nHGOPMAIIMOHHO-KOMMYHHKAIIMOHHON 00pa30BaTeIbHON TEXHOIOTUU
IIPOBOJIATCS JIEKLMHU-BU3YAIU3AL1H, B X0Jl€ KOTOPBIX H3JI0KEHHE TEOPETUYECKOro MaTepualia
COIIPOBOXAAETCS IPE3EHTALUE.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MaTepual IIyTeM BBISABICHHS CBs3eH MeXy KOHKPETHBIM 3HAHUEM U €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHus (MapHyr paboTy) Tpex BHUJIOB: CTaTHYeCKas Mapa, JUHAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOopMyJIUpyrOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPABHEHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(dbopMBl y4eOHOH NEATETHHOCTH: BBINOJHEHHUE JOMAITHUX 3a/aHUH, 3aBeplIeHne 0(OpMIICHUS
1a00paTOpHBIX paboOT, HOArOTOBKA K NMPAKTHUKYMY, U3yYE€HHE OCHOBHOTO U JIOTOJHUTEIBLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE M MpopaboTKa HayyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBOoM arrectaruu.CaMocTosITeNIbHasE padoTa o0yJaronuxcsl TOJDKHA OBITh HalpaBiieHa 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
nepesl MpenoJjiaBaTesieM, SBISIFOTCS: BBISBICHHE CTENEHM IPAaBWIBHOCTH, O0beMa, TIyOHHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NPH U3yYEHUM Kypca Hapsay C BbIIBIEHHUEM CTETIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUM U HaBBIKOB.

CoBpeMEHHbBIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
¢dopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTU3MPOBAHHOM CHUCTEMON NpoBepkH. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
Croco0 KOHTPOJS MO3BOJISIET CTYJAEHTaM B J1I000€ BpeMsl MPOUTH TeCT, MpoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAMUYECKOE 00ecTeueHre CAMOCTOATeIbLHOM padoThl 00y4arommXxcst
[Ipencrasneno B mpunoxxeHuu 1.



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

8 YueOHo-MeTOoqMYecKOe U HH(POPMALIMOHHOE 00ecTieYeHue TUCIIUTLTUHBI (MOTYJIs1)

a) OcHoBHas JquTEpaTypa:

1. T'enbdman, 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 : ANIEKTPOHHO-OMONMMoTeunas  cucrema. —  URL:
https://e.lanbook.com/book/210221 (mata ob6pamienus: 07.03.2024). — Pexum gocryma: ist
aBTOPHU3. I10JIb30BATEIICH.

2. Xumus . yaeOuuk s By30B / FO. A. JleGenes, I'. H. danees, A. M. IN'ony6es, B. H.
[amoBaun ; mox obmei penakuueit I'. H. ®aneea. — 2-¢ u3z., nepepad. u gorn. — MockBa :
NznarensctBo FOpaiit, 2023. — 431 ¢. — (Bricmiee o6pa3oBanue). — ISBN 978-5-534-02453-1.
— Tekcr : anekrponnsii // OOpaszoBatenbHas miatgopma HOpaiit [caiit]. — URL:
https://urait.ru/book/cover/7TFOC2B24-7759-4C94-8783-185D7EB61E88 (mata oOpaiueHus:
07.03.2024).

0) lonoTHUTEILHAS JIUTEepaTypa:

1. Konsima, JI. I'. Xumus : yue6roe nocobue / JI. I'. Konsiaa, JI. T'. Tapaciok ; MI'TY. -
Marunutoropck : MI'TY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyI1. 3KkpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata  oOpamicHus:
07.03.2024). - MaxkpooObekt. - Tekct : amekTpoHHbIA. - CBeACHUS JOCTYIHBI TaKXKe Ha
CD-ROM.

2. Mymnnuna, O. P. OCHOBHBIE KJ1acChl HEOPTAaHUYECKUX COSIMHEHHI | yueOHOe mocooue
[ms By30B] / O. P. Mynnuna ; MarHuTOropckuii ToCy1apCTBEHHBINH TEXHHUCCKUN YHUBEPCHTET
um. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-ROM. - 3arx. ¢
tuTyn. sKkpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274 (nara
obparnienus: 07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

3. Mymuna, D. P. Xumudeckas TepMouHaMuka . npaktukym / D. P. Mymnuna, O. A.
Muiypusa ; MarHuToropckui roc. rexumueckui yH-t um. I'. M. HocoBa. - Marnuroropcexk :
MI'TY wum. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nata obparienus: 07.03.2024). -
MaxkpooObeKT. - TekcT : ameKTpoHHBIH. - CBenenus noctynHsl Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumuueckass kuHeTuka. COCTOSIHME XMMHUYECKOTr0 paBHOBECHUS !
npaktukym / O. A. Mumypuna, D. P. Mymiuna, O. B. EpmoBa ; MaraHutoropckuii roc.
texHnyeckuil yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocona, 2019. - 1
CD-ROM. - 3ar. c THUTYIL DKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nara obpamienus: 07.03.2024).
- MakpooOBeKT. - TeKcT : aneKTpoHHBIH. - CBeenus noctynHel Takke Ha CD-ROM.

5. Measinuk, H. JI. PactBops! : npaktukym / H. JI. Mensguuk, O. P. Mymuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuit yH-T uM. . . HocoBa. - Maruuroropcek :
MI'TY um. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

6. Mensauk, H. JI. Jluctiepcusie cuctemsl : npaktukyMm / H. JI. Measauk, 3. P. Mysuinna,
O. A. Mumypuna ; Marautoropckuii roc. rTexuuueckuid yH-T uM. I'. 1. HocoBa. - Marauroropck
: MITY um. I U. Hocosa, 2019. - 1 CD-ROM. - 3arm. c¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681 (nata oOpatieHwus:



07.03.2024). - MakpooObekT. - TekcT : 2IeKTpOHHBIH. - CBeACHHS JOCTYIHBI TakXe Ha
CD-ROM.

7. Mymnuna, D. P. OKuCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMU . MPAKTUKYM [IJIs
By30B] / D. P. Mymuna, O. A. Muirypuna ; MarHUTOropckuii roc. TeXHu4eckuit yu-T um. I'. U.
Hocoga. - Marautoropck : MI'TY um. I'. U. Hocosa, 2020. - 1 CD-ROM. - 3arn. ¢ tuty.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885  (nara
obparmienus: 07.03.2024). - MakpooObeKT. - TeKCT : 3IeKTPOHHBIN. - CBEACHHS OCTYITHBI TAKIKE
na CD-ROM.

8. Konsima, JI. I'. OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiiui. OCHOBBI QJIEKTPOXHUMUH :
yuebnoe nmocoowue / JI. I'. Komsima, D. P. Mymuna ; MI'TY. - Marauroropek : MI'TY, 2015. - 58
c. . wmn, Tabm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159 (nata
obparmienus: 07.03.2024). - MakpooObeKT. - TEKCT : 3JIEKTPOHHBIN.

9. Mymuna, D. P. Dnekrpoxumus : npaktukym [mis By3oB] / O. P. Mymimuna, O. A.
Muirypuna ; Marautoropckuit roc. Texuudeckuit yH-T um. I'. . HocoBa. - Maruuroropck :
MI'TY um. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn »o5kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBenenus noctynnsl Takke Ha CD-ROM.

10. Koposun, H.B. OGmiast xumusi: yue6. s TEXHUYECKUX Hampas. U creil. By30B /H.B.
KopoBun —9-¢ m3., nmepepad.- M.: Beicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TekcT: HenoCpeACTBEHHBIM.

11. Kpatkuii cripaBouHHK Qu3HKO-XxuUMU4eckux BennuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Panensb, 3. H. Tumodeea; nox pen. A. A. Panens, A. M. [TonomapeBoii. -
10-e u3n., ucnp. u goi. - CII6. : UBan ®emopos, 2003. - 238 c. : win. - ISBN 5-8194-0071-2. -
TekcT: HenoCpeACTBEHHBIM.

12. W3Bectus BBICHIUX Yy4YEOHBIX 3aBEICHUN. XUMHUS W XHUMHYECKas TEXHOJIOTHS:
Hay4yHO-TexHH4Yeckuii xxypHan — ISSN 0579-2991.

B) MeToauveckne yKasaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOJNYECKUE YKA3aHUS K
na0opaTOpHBIM paboTaM IO AUCUHUILIMHE «XUMHS» Ul 00y4aroluXcs BCeX HaIlpaBlICHUH
MOJATOTOBKM W CIEIHUAIbHOCTeH jgHeBHOW (opmbel  o0yuenuss / O.A. Mumypuna;
Marnurtoropckuii roc. tTexuuueckuit yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. K.
Hocoga, 2023. — 11 c. — TekcT : HeMOCPeACTBEHHBIH.

2. Komsapma, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YyKa3aHUA Ui
CaMOCTOSITENIbHOM pabOoThl MO NUCHUIUIMHE «XUMHUS» I 00ydarolUMXcsl BCEX HalpaBICHUM
HOATOTOBKH U creluanbHocTeil Beex (opm obyuenus / JL.I'. Konsaa; Marauroropckuii roc.
texandeckuid yH-T uM. ['. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenmocpeACTBEHHBIN.

3. Komsma, JL.I. CkopocTh XHMHYECKHUX pEaKIMA W XUMHUYCCKOEC paBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» A
00y4aroIIUXCs BCEX HANpaBJICHUI MOATOTOBKH M CIielHaibHOCTEH Bcex (opm oOyuenus / JI.T.
Konsana, E.B. Tapacrok; Marauroropckuii roc. texuuueckuii yH-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. Y. Hocoga, 2023. —8 c. — Tekct : HenmocpeACTBCHHBIH.

4. PonnonoBa, H.M. Xumundeckas kuHeTHKa. XMMUYECKOE paBHOBECHE: METOAMYECKHE
yKa3aHUs JUISl CAMOCTOATEIbHOW paboThl MO JUCHUILUIMHE «XUMHUS» A 00ydaroluxcsl BcexX
HalpaBJICHUH MOJTOTOBKH M ClielHaibHOCTe Bcex ¢opm odyuenus / H.U. Poguonosa, A.Il.
[TonomapeB; Marautoropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — TekcT : HemocpeICTBEHHBIN.

5. Uympoga, JI.B. PactBopsl: MeTomuueckast pa3paboTka K JabopaTopHbIM paboTaM Io
JTUCLUUIUIMHE «XUMHS» A7 00y4aroluxcs BCeX HaNpaBJIeHUN MOJATOTOBKU U CIELUAIbHOCTEH
Bcex popm obyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHuTOropckuii roc. TeXHUYECKHUN YH-T
um I I Hocora — Marauroronck - MI'TV um I I Hocora.



2023. —41 c. — Tekct : HEenoCpeICTBEHHBIH.

6. Uynpona, JI.B. PactBopel: Meroaumyeckas pa3paboTka K CaMOCTOSATEIBHOM paboTe Mo
TUCHUILTNHE «XUMHS» A1 00y4yaronuxcs MO BCEM HAIMpPaBJIEHUSM MOATOTOBKU M CHEIMATIBHOCTSIM
Bcex Qopm obOyuenus / JI.B. Uymposa, D.P. Mymuuna, O.A. Mumypraa; MarHuToropckuii roc.
texuudyeckuit yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. W1. HocoBa, 2023. — 26 c. — Tekcr
. HEIIOCPECTBEHHBI.

7. Konsina, JI.I'. KonnmonaHble pacTBOPHI: METOJUYECKHE YKa3aHUs K JJaOOpaTOpHOU paboTe 1o
IUCUUIUIAHE «XHUMUS» A 00YyYaIOMIMXCsl MO0 BCEM HAINpaBJICHUSIM MOJATOTOBKH M CHEIHUATbHOCTAM
Bcex (hopm o0yuenus / JL.T'. Konsiaa, JILA. BoabsH; MarHUTOropckuii roc. TeXHHUecKuil yH-T um. I'. U.
Hocoga. — Marautoropck : MI'TY um. I'. K. Hocosa, 2023. — 9 ¢. — TekcT : Henmocpe1ICTBEHHBIH.

8. Konsma, JL.I'. OKuCIUTENHbHO-BOCCTAHOBUTEIIFHBIC PEAKLIUU: METOIMYECKUE YKa3aHUs K
nabopaTopHoit paboTe MO JUCHUILIUHE «XUMUS» ISl 00yJaroIIMXCsl BCEX HAIMPaBJICHUN MOATOTOBKU U
crieranbHocTeil Bcex ¢opm oOydenus / JLI. Komsma, E.B. Tapactok; MarHutoropckuii roc.
texuudyeckuit yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. W1. Hocosa, 2020. — 10 c. — Tekcr
. HEIIOCPECTBEHHBI.

9. Komsna, JLI. OKHMCINTENbHO-BOCCTAHOBHUTEIbHBIE PEAKIUH U OIJICKTPOXMMHUYECKUE
MPOIECChl: METOJHMYECKass pa3paboTka K CaMOCTOATENBHOW paboTe A O0OydarouMxcsi MO BCEM
HAIpPAaBJICHUAM MOATOTOBKH M CHeIUaIbHOCTAM BeeX (hopm obyuenus / JL.I'. Konsna, E.B. Tapaciok,
3.P. Mymnuna; Marauroropcekuii roc. texunueckuit yu-T um. I'. . HocoBa. — Maruurtoropck : MI'TY
uM. . . HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIN.

10. Mumypunra, O.A. DJIEKTPOXUMHYECKHE TMPOLECCH: METOIWYECKHE YKa3aHusi K
nabopaTtopHoit paboTe MO AUCHUIUIMHE «XHUMHs» A O0y4aromuxcs IO BCEM HAampaBiICHUSIM
MOJrOTOBKM M CIEHUATbHOCTAM BceX ¢opm obOyuenus / O.A. Mumypuna, H.U. Pomuonosa;
Marnutoropckuii roc. Texuuueckuii yH-T uMm. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. W.
Hocoga, 2023. — 13 c. — TekcT : HeMOCpeACTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UHTEepHET-pecypehbl:

IIporpamMHoe oGecnieyeHue

Haumenosanue .
0o Ne noroBopa Cpoxk neiicTBHS TUIIEH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
FAR Manager cB000THO pactpoctpansemoe [10 0ECCPOUHO
7Zip cB000JTHO pacrpoctpansemoe [10 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX M HH(OPMAIMOHHBIE CIIPABOYHBIEC CHCTEMBbI

HasBanue xypca CchlIKa
OnekTpoHHass 0a3za mepuoOaUYEeCKUX u3naHuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanwmonanbHas uH(pOpMAIIMOHHO-aHATUTHYECKAsT

cucteMma —  Poccuiickmii  ungekc — Hayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)

ITouckoBas cucrema Axagemusi Google (Google URL: https://scholar.google.ru/
Scholar)

denepanbHOC roCyJIapCTBEHHOE OFOJIKETHOE

yUpeKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/

HDOMBIHIHCHHOﬁ COOCTBEHHOCTHY

Poccuiickas ['ocynapctBennas oubmuoreka. Karamoru |https://www.rsl.ru/ru/4readers/catalogues/

OnexTpoHHbIe pecypcebl 6ubmuoreku MI'TY um. I'.1. https://host. megaprolib.net/MPO109/Web
Hocosa ' ' '




9 MaTepuajIbHO-TEXHHYECKOE o0ecredeHne TUCUMILTHHBI (MOLYJIs1)

MartepuanbHO-TEXHUYECKOE 00CCTICUCHHE JUCITUTIIIMHBI BKIIFOYACT:

YueOHbIC ayIUTOPUHU JIsi TPOBEACHHS 3aHATHN JICKIMOHHOTO THma. (OCHaleHue:
MynsTUMEINITHBIE CPEJICTBA XPAHCHHUS, TIEPEAadd U TPECTABICHUS HHPOPMAIIHH.

Y4eOHBIC ayaUTOPUU IS TPOBEISHUS JAO0OPATOPHBIX 3aHSATHUM, TPYNIOBBIX U
WHJMBUIYAIbHBIX KOHCYJbTAlIMM, TEKYIIEro KOHTPOJISI MU MPOMEXKYTOUHOW aTTECTaIUU.
Ocnamenue: OO0opymoBaHHME ISl BBIIOJHEHHs J1aO0OpaTOpHBIX PabOT, XUMHUYECKas IOCY/a,
peakTuBbl, Harnsaapie MaTepuanbl: TaOIUIIBI, CXEMBI, ITAKATHI.

[TomereHust 17151 CaMOCTOATEILHOM padoThl 0O0y4aromuxcs. OcHamenue: [lepconanbHbpie
komrbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET U € JOCTYIOM B 3JCKTPOHHYIO
nH(pOPMaIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCHUTETA.

[Tomemenust Ui XpaHeHHs M OPOPHIAKTHUECKOTO OOCITYKUBaHHS y4eOHOTrO
obopynoBanus. OcHamenue: Cremmaxu, ceddbl I XpaHEHUsS y4eOHOTO OOOpYHAOBaHHMS.
WHCcTpyMEHTHI 1715 peMOHTa Ta00paTOpHOTO 000PYAOBAHHUS.
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6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
IIPOUCXOJIUT Kak BO BpeMs J1a0OpaTOPHBIX 3aHATHM, TaK M Ha IUIAHOBBIX KOHCYJIbTAlUSAX, U Ha
BHEAyIUTOPHYIO, IIPOUCXO/ISAIIYI0 BO BPEMS MTOATOTOBKH 00YYaIOIMMUCS OTYETOB 110 JJAOOPATOPHBIM
3aHATHAM U BBINOJIHEHHS JOMAIIHUX 3aJaHUM.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA 10 KAXAOMY pa3Jeily JUCLMIUIMHBL. TecThl BKIOYAIOT TEOPETHUECKNE U TPAKTUIECKHUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
IIOCTPOEHBI €IMHOOOPA3HO: K KaKIAOMY BOIIPOCY MpeAJaraercsl 4eThblpe BapHaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYIIECTBISIETCS IyTEM
COIIOCTAaBJICHUS MOJTYYEHHBIX PE3yJIbTaTOB C STAIOHHBIMM U IIPOTEKAET O4eHb ObICTpO. MakcumasabHOe
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

KoHTpoJibHbIe BOPOCHI IS 321U THI JIA00PaTOPHBIX padoT
Tema «XuMuYecKass TePMOAMHAMMU KA

DHepeemuKka XumuuecKux npoueccos
1. MoxeTr 1M mpoluecc pacTBOPEHHs BEIIECTBA B BOJE COIMPOBOXKAATHCA POCTOM DHTAIBIUU
CUCTEMBI?
Mosxer nu ycnoBue AH<0 xapakrepr3oBaTh paCTBOPEHUE BELIECTBA B BOJE?
UTto Ha3bIBaeTCs TEIIOTOM (SHTAJIBIIMEN) paCTBOPEHUS BelllecTBa?
Uro Ha3bIBaeTCs TEIUIOTOM (PHTANbIIUMEN) HEUTpanu3auuu?
Uto Ha3bIBaeTcs TEIUVIOTOM (FHTANIBIIMEN) OCAXKIEHUS?
Kak n3mensiercs sHTanbIuUs B SK30TEPMUUYECKUX peaKLUsX?
Kaxkoit 3HaK ©MeeT M3MEHEHHE SHTAIBIINU SHIO0TEPMUYECKON peakuun?

Nogakown

Tema «XuMnueckast KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yyaeT XuMHU4ecKas KHHeTHKa?

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

Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKkiuu?

JlaiiTe onpeneneHne 3akoHa JAEMCTBUS Macce.

UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTH?

Ot xakux ¢GakTOpoB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bpIBalOT TEMIepaTypHbIM KodppunueHToM? Kakue oH MOXET UMETh 3HaYCHUS?
[Toyemy noBbIIEHNE TEMIIEPATYPHI YBEIUUUBAET CKOPOCTh PEAKIINU?

N~ WNE

Tema «PacTBOpBLDY

Ilpuzomoenenue pacmeopa conanol KUCIA0Mbl U YCHAHOBIEHUE €20 MOYHOI KOHUYEeHmMpPayuu
1. TlepeuncnuTe OCHOBHBIE CLIOCOOBI BBIPQXKEHUSI KOHLIEHTPALIUK PACTBOPOB.
2. Kak paccuntath MOJSPHYIO KOHIIEHTPALMIO pPAcTBOpPa, €CIH M3BECTHA HKBHBAJICHTHAS
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 MOJIIPHYIO MacCy SKBUBAJICHTA BeIeCcTBa?
6. B kakux eguHHIIAX U3MEPSIETCS TUTP PACTBOPEHHOTO BellecTBa?
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NogakowhE

BOoo~NoOR~WNE

NogakrownE

10.

11.

12.

0.

dnekmpoaumuueckasn ouccoyuayus
Kakwue BemecTBa Ha3bIBalOTCS AIEKTPOIUTAMHU?
UTo TaKoe MEeKTPOIUTHIECKAs TUCCOHAIINS?
UTo Ha3BIBAIOT CTEMEHBIO TUCCOIUAIIAN ICKTPOIUTA?
Kaxkue 31eKTposuThl OTHOCSATCS K CUIIbHBIM?
B xakoM ciydae peakiimu HOHHOTO 0OMEHa MPOTEKAIT 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 paccuntarb KOHCTaHTY ruapoIHn3a’?
Kaxkue akTopbl BIUSAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUH THI-POIM3a COJIA?
[Ipu kakux yCIOBHUSIX MOXKHO YCUIUTh THAPOIIU3 CONU?

Tema «/lucnepcHbie cUCTEMBD)
Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.I1o KaKuM NMPUHLMIIAM MOKHO KJIaCCU(hULMPOBATh JUCIIEPCHbBIE CUCTEMBI?
UYro sBiIsIeTCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOIO COCTOSIHUS BelllecTBa?
KaxoBa npupoza noBepXHOCTHON 3HEPrUn?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCIIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUAHBIX CUCTEM.
B yem cocTouT CyIIHOCTh arperaTuBHON yCTOMYNUBOCTH?
YeMm 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTD?
Kakoii nmpouecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cnioco0bl Koarysisiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenbHo-60CCManoOGumMenbHble peaKyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENEM?
Ha3oBute BemiecTBa, U3BECTHBIE KAK CUIIbHBIE OKUCIIUTENH.
Ha3oBute BeniecTBa, M3BECTHBIE KAK CUIIbHBIE BOCCTAHOBUTEIIH.
UTo Ha3bIBAIOT OKUCIIEHHON (POPMOI M BOCCTaBICHHOM (hopMoii BemiecTBa?
B kakux ciydasx BeliecTBa MNPOSIBISAIOT TOJNBKO OKUCIUTENbHYIO (yHKuuto? Ilpusenure
IIPUMEPBI.
B kakux ciydasx BellecTBa HpOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHkuuio? Ilpusenure
IIPUMEPBI.
B kakux cioyyasx BelecTBa MPOSBISIOT OKHCIUTENbHYIO M BOCCTAHOBUTENIbHYIO (YHKIUHU?
[IpuBenuTe mpUMeEpBI.
SBnsieTcd 1M BEIIECTBO, OTHAIOIIEE CBOM €-, B HEKOTOPOM PpEAaKIMHM OKHCIUTEIEM WIH
BoccTaHoBUTENEM? OKHCIE€TCS OHO WM BOCCTAHAaBIMBAETCA?  YBEIWYMBAcTCS WU
YMEHBIIAETCS €ro CTENEeHb OKUCIICHUS?
SIBnsercs 1M BEIECTBO, IPUHUMAIOIIEE €-, B HEKOTOPOM pEeaKUUM OKHUCIUTEIEM WIH
BoccraHoBUTesleM?  OKHCISi€TCs OHO WJIM  BOCCTAHABIMBAeTCA?  YBEIMUYUBAECTCA WU
YMEHBILIAETCS €T0 CTENEHb OKUCIEHUS?
VYKaKuTe CTEleHb OKUCIIEHUS aTOMOB B CIEIYIOIIMX BEIIECTBAX: XJOpuA Oapusi, Hoa, XJIopHas
KHUCJIOTA, IUaHU-UOH, TUIPOKCUJL MarHus, TeJIypoBas KUCIIOTA.



13. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiuu OTHOCSTCS K peakUsIM JUCIPONOPLUOHUPOBAHUS?

15. Kakwue peakiiu OTHOCATCSA K BHYTPUMOJICKYJISIPHOMY OKHCJICHHUIO - BOCCTAaHOBJICHUIO?
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
TTOJIOXKEHUEM B PSITy HAMPSHKCHUM.

7.  VYpasuenue HepHcra.

8.  DNeKTposu3 pacIiiaBOB U PACTBOPOB.

9.  KaroaHble B aHOIHBIC IPOIIECCHI.

10. OO6weaunennsiii 3akoH dapanes. Beixox mo 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 BBIIEIECHUS BOAOPOa MPU A0OABICHUN COJN?
6.  CpaBHHUTE pe3yibTaThl ONBITOB [0 KOPPO3HMH IPH KOHTAKTE XKeJie3a U IMHKA, U JKeJie3a U METHON
MIPOBOJIOKH B JUCTHIUTMPOBAHHON U «MOPCKOI» Bojie. ['1e mporiece mporekaet ObICTpee U YeM BbI 3TO
o0BsicHUTE?

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM I TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B Tectax mo teme «XuMHuuecKas TEpPMOJAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6ama, cenpMoe — B 1 0ami, a BOCbMOE, IEBSITOE U IECATOE 3aJaHus — B 2 Oaja.

TecTt Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cuUcCmeMd O3HAYAEeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOIHBIE PEareHThl H MPOIAYKTHl pEaKIIuu
2. Tlepsblil 3aK0H (MepBOE HAYAJIO0) TEPMOIMHAMUKHN MAaTeMaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Agxp (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sK30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHON cucTeMbl nossiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIUS PEaKIIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)



T') IaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q013"
6) AHozgg F) AHct
5. Kakwe u3 npuBeACHHBIX PEAKIHH IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H,=NH3 AH = — 46 K][x/Mob
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2 N2+ 1/20,=NO , AH = 90 K]I>x/moib
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Ookcuua azora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+ 520, =2NO+3H;0
7. Ilpum BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (¢ + CO (), mormotunock 22 K/ TEMI0THI.
DHranbnus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmuu  NiO oy + C (pagury = Ni ) + CO (. Ompenenure BO3MOXKHOE HAIpPABICHUE
CaMOTIPOM3BOJIBLHOTO TCUCHHS PEAKIIUH TIPU CTAHJAAPTHBIX YCIOBUAX U IpU Temnepatype 627°C.

BemtectBo AH®9s  (KJIx/Momn) S%9s  (Ix/mMonb*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO (p -110,5 1974

B orBere ykaxkurte 3HaueHus: >Hepruu ['mOOCa mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEPAType
U TemIiepar Havaja peakiuu
627°C

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPOIHS TPU Pa3I0KEHUN KapOOHaTa KabIHs?
a) yBEeJIMYNBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIlIaeTCs T') HE 3HaI0
10. [lanHas peakuus:
2KCIO3 (TB) —2KCl1 (TB)+302 (r) AH<O
MO>KET CaMOITPOU3BOJIHO MTPOTEKATh
a) B MPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBlIEHUH T') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo teme «XuMudeckas KHHETHKA»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3aaHUS
ouenuBarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oAuHHAAIaToe
—B 2,5 Oamna.

Tecr Ne 1

1. Pasnen XMMUU, U3YYAIOIIH CKOPOCTH M MEXAHU3MbI XUMHYCCKHX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKast TEpPMOIHHAMHKA
0) TEpPMOXUMHUS
B) XUMHYECKas KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOIYETCS OJTHO M3 UCXOIHBIX BEIECTB



0) U3MEHEeHHEe KOJMYECTBA BEIICCTBA PEAareHTOB (MJIM MPOIYKTOB) PEAKIINH B CAMHHUITY
BpPEMEHH B €IMHUIIE O0BeMa
B) KOJIMYECTBO BEUIECTBA MPOJAYKTOB pEaKlUi K MOMEHTY OKOHYAaHUsI peakluu
B kakux enquHuIax BbIpaXaeTcs CKOPOCTh XMMHUECKOM peakuun?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
Ot Kkakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT MPUPOJIbI PEarupyIOLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO cCocy/a
CocTosiHre XUMUYECKOTO PAaBHOBECHS 0OpATUMBIX IPOLIECCOB KOJTMYECTBEHHO XapaKTepU3yeTcs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
Kak 3anuceiBaercsi BbIpakeHHE JIJIs1 CKOPOCTH PEaKIIUU
4 NO ® T 6 H,O=4 NH3(r) +5 Oz(r)
a) V = k[NO]*[H,0] 6) V = k[NH3][O>] B) V = kK[NOJ*[H.0]°
Kak 3anumercst BeIpaykeHHe I8 KOHCTAaHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D]/ [A][B’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] */ [C][D]
Kakoii oTpe3ok Ha quarpaMmme moka3bIBaeT 3Ha4eHUE TEIUIOBOTO I QeKTa peakuun?
ayl E*%

[

5) 2 2

A
% ;
—y A

B) 3

v

XOJI pEaKIfu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, N300pKEHHOW Ha TUarpaMmMe K Bonpocy 87

a) 9K30TepMHUYIECKast peaKius
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIIMsl OMUCHIBAET COCTOSTHUE PABHOBECHS

10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEIIAETCsI BIIEBO.

a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpy MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNH JIaBJICHUS

11. Ina peakunu Cyy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa paBHOBECUS PaBHA
0,8. PaBHOBECHas1 KOHIIEHTpAIMS BOJOpOa paBHa 1,2 MoJb/1. BeraucnuTe HCXOAHYIO KOHIIEHTPAIUIO
BOJIOpOJIA.

a) 1,2
0) 3,5
B) 5,0



PacTBOpbI

B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcss B 1 0amr, BTOpoe, TpeThe,
4eTBEpPTOE, MATOE U IIECTOE 3aaHus - B 1,5 Oana; cepmMoe, BOCBMOE, JIEBIATOE H JIECATOC — B
0,5 6ama.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOEe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K+ S0, = K,S0,
2) Cu* + S04 +2K" + 20H = Cu(OH),{ + K580,
3) CuSO, +20H™ = Cu(OH)xl + 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) 1006aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PaCTBOP BOJOM
4) TMOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM U3 TUAPOCYIbdaTa KalblUsi U BOJIBI, CyMMa
KO3 PHUIUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCONMAIIH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute MpoM3BEICHIE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.107°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBa BEIECTBA K 00bEMY BOJIBI
3) Macchl BelllecTBa K Macce pacTBopa
4) KOJHMYECTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmaObIM 251eKTpoarTaM OTHOCUTCH ...
1) ruapOKCHI aMMOHHUSI
2) THIPOKCH] KaJTHsl
3)  XJopHI Kalblus
4) MaprasioBas KUCJIOTa
9. M3BecTHO, YTO BOJAHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh IIEIOYHYIO MM KUCIYIO CpENy.
IIpunynHOi 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) JAUCTIPOIOPIHMOHUPOBAHHE COJICH
3) ruapaTHpOBaHUE CONEH
4) ruaponus conei
10.3nayenne PH uncroit Bosw ipu 25°C cocrasisieT
1)1 2) 7 3)0 4) 10

JucnepcHbie CHCTEMBI

B Ttectax mo Teme «JlucmepcHbIe CHCTEMBI»: MEPBOE, BTOPOE, TPEThE U UETBEPTOE 3aJaHUS
olLleHUBArOTCA B 1 Oalut; IISITOE U 1IECTOE 3aaHusl - B 3 Oasa.

Tect Nel



1. VYkaxwure pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM

1) menbire 1 HM

2) 6ombIire 100 HM

3) or 1 uM g0 100 HM
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTEIBHBIN 3apsia?

1) KaTHOHBI

2) aHHOHBI

3) moJsipHBIC MOJICKYT
3. Iy KaKoro 3JEKTPOIUTA MOPOT KOATYIISIIUN KOJUIOU/IA C MOJIOKUTEIFHO 3apsSHKEHHOW YacTULICH
JIOJDKEH ObITh HAMMEHBIIAM?

1) xopua Kamus

2) cynbdar Kamust

3) oprodochar Kamus
4.  Munenna 301 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aropa?

1) xnopup xenesa (111)

2) Boga

3) ruApPOKCHT KaJTns
5. IIpu B3aummopeiictBuu 20 mun 0,001H nutpara cBununa (1) ¢ 10 mun 0,02H cynbdarta kamus
obpasyercss 30mb cynbdara cBuama (l1). K kakomy 31€KTpoay IOJDKHBI MEPEMEIIAThCS YaCTHIIBI
JHMCTIEPCHOM (ha3bl MPH AMEKTPOIH3e?

1) HaxOASTCS B COCTOSHUM TUHAMUYECKOTO PAaBHOBECHS

2) K KaToy

3) k aHOY
6. B nBe koyiObl HAJIMTO 110 50 MIT 307151 TUAPOKCH A XKene3a. i1t TOro YToObI BBI3BATh KOATYJISIIHEO
301 TOTpedoBasIoch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdara HaTpusi. Berauciaure nopor Koarysiui KaKaoro 3JIeKTPOIUTA.

OKHCIANTENBLHO-BOCCTAHOBHTEIbHbBIE MpoueccChl
B Tecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC MpoHecCChI»: MEPBOC, BTOPOC, TPETHE,

YETBEPTOE M MATOE 3a7aHusl olleHuBaroTcs B 0,5 O6anna; mecroe — B 1 6amr; ceapbmMoe U BOCbMOE — B 2
Oama, a 1eBsTOC — B 2,5 OasuIoB.

Tecr Ne 1

1. OKUCITHUTENb — 9TO aTOM, MOJICKYJIA HJIA HOH, KOTOPBIH ...
1) YBEJIMYUBAET CBOIO CTEIIEHb OKHMCIICHHUS
2) OPUHAMAET DIICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI

2. TIpoiiecc BOCCTAaHOBIICHUSI UIMEET MECTO B Clly4ae, KOTa ...
1) HEWUTpaJIbHBIE AaTOMBI IPEBPALIAIOTCA B MOJIOKUTEIBHO-3APSKEHHBIE HOHBI
2) MOJIOKUTEINBHBIN 3apsi/i HOHA YMEHbBIIACTCS
3) OTPULIATEIIbHBIN 3apsi]] MOHA YBEIUINBACTCS

. VI3 npencraBneHHbIx HIKe peaknnit Kk OBP aucnponopiimoHupoBaHus IPUHAICHKHUT ...

1) S + 2HNO; = H,SO,4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BoccTaHOBHUTEISIM OTHOCSITCS ...
1)  meTaibl, BOAOPO/, YIIIEPO
2)  aKTHBHBIC HEMETAJLIbI
3)  2JIeMEeHTHI, HaXOAIINECS B CPEIHEH YaCTH MEPHOAMUSCKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIOPO/a a) B BOZE M 0) B MEPOKCH/IE BOIOPOIa COOTBETCTBEHHO PABHHI ...



1) a)-2;06)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanus B OBP, nporekaromux B KUCIION cpefie, BOCCTAaHABIUBAETCS JO ...
1)  xaruona Mn?*
2)  MaHraHaT-uoHa I\/InO42_
3)  okcuma mapranmna (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,S3 + KNO; =2 K,CrO4 + KySO4 + NO okucienuto
MIOJIBEPTAOTCS CIICAYIOLIUE AIIEMEHTHI ...
1) asorwmcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PUIHEHTOB B peakiuu, IPUBEICHHOM B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. CymMma ko3 dunmenton B peakirn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3HeKTp0XI/IMI/I‘lECKI/Ie CUCTEMBbI

B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKHE CHCTEMBI»: TIEPBOE, BTOPOEC U IIATOC 3aJIaHHS
olleHUBaIOTCs B 1 Oait; TpeThe M ueTBepToe 3a1anus— B 1,5 Oama; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DNeKTPOAHBIN MOTEHIIMAN ONPECIISIOT 0 YPABHEHHUIO ...
1) Hepucra
2) MengeneeBa-Knaneiipona
3) bBoabimana
4)  Appenuyca
2. Paccuuraiite DJIC ranpBanmueckoro sjiementa MQ|IMgSO,||CuSO4Cu mpu cranmapTHBIX
YCIIOBUSIX
1) -2,03
2) -271
3) 2,71
4) 0,81
3. Kaxkue nponykTel 00pa3yroTcst Ha KaToJie TIPH JIEKTPOIN3€ pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIIOTa
4)  kucIopon
4. Vkaxute cyMMy KOG GHUIMSHTOB B ypaBHEHUH dICKTpoI3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ®W3 TpHUBENCHHBIX  OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX  PEAKIUH  MPOTEKaeT
CaMOMPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO,; + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...
6. Beuuciute Maccy NWMHKA, TOMYYEHHOTO TIPH OJJIEKTpONU3e Cynb(ara IMHKA, KOTOPBIN
npoBoAwn B TeueHue 20 cex npu cuiie Toka 1A
1) 2110

2) 0,05



3) 0,013

4) 6,7-10°
7. [IpuBenutTe cxeMbl OSJICKTPOAHBIX MPOLECCOB M MOJEKYJIIPHOE YpPaBHEHHME pPEAKIMH,
NPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppO3uu rajbBaHonapbl Zn|Mg B cepHokucion cpene. B
OTBETE YKQXKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

1) 6
2) 5
3) 4
4) 8

BHeaynuTopHas camocrosiTenbHas padoTa 0O0ydYaromIUXCsl OCYIIECTBISICTCS B BHJC U3y4YCHUS
JIMTEPATyphl 10 COOTBETCTBYIOLIEMY pa3Jielly ¢ MpopaboTkol maTepuaiia; 0ohOpMICHHS OTYETOB IO
nabopaTopHBIM paboTaM U BBHITIOJTHEHHUS TOMAITHUX 3aaHUH.

BapI/IaHTbI TeMaTH4YeCKUX JOMAIIHUX 3aJaHuil 15 BHeayI[I/ITOPH()ﬁ CaMOCTOSITEIbLHOM paﬁoTbl
CTYAECHTOB II0 TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasl TEPMOAUHAMHUKA»

B nomarHem 3amaHuu 1Mo TeMe « XuMUYecKas TepMOJUHAMUKAY: TIepBast 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaplICHHAE
CaMOITPOU3BOJIBHOTO TEUEHUS PEAKLUU IIPU CTaHIAPTHBIX YCIOBUAX U pu  Temmneparype T = 927 °c,
€CITH TETIOBOM A(PPEeKT peakuu A0 3aJaHHON TeMIEpaTypbl HE U3MEHHUTCS. YKAXKHUTE: a) BBIIACIACTCS
WIA TIOTJIOUIAETCS SHEpPIus B XOJA€ peakuuu; O0) NPUUYMHY HaMJIEHHOrO W3MEHEHHsI SHTPOIMH.
PaccuunraiiTe TemepaTypy Hadana peakLyH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2Hy (1), HONB3ysCH
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEMIOThl BBIACIUTCS WIN
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHUYECKUM YPAaBHEHUSIM paccuuTaiiTe TEMaoBON A3P(HEKT peaKiuu:
Hy@y + COz )= CO )+ Ha Ory. TepmoxuMudecKkue ypaBHEHHS:

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

0)2CO + Oy =2CO;3 ), AH =-566,2 kJIx.

Jlomaimnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NepBas 3ajaya oleHuBaercsa B 1,5
0amna; Bropast — B 0,5 Ganna; TpeThbs, 4eTBepTas u nsaras — B 1 6am.

3amayga Nel
Peaxnus mporekaer nmo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavanpHple KOHLEHTpanuu

pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHUTCS
CKOPOCTh MpsMon peaknuu, korjaa mpopearupyeT 30% CO? Bo CkombKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOM 1 0OpaTHOM peakIuy, eClii YBEIUYHUTh JJaBlIeHHE B CUCTEME B JIBa paza’?

3amaya No2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEIIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIUIO IIPU TEMIIEpAType



200 °C, ecim TeMITepaTypHbIH KO3(PPUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo CKOIbKO pa3 U3BMEHUTCS
MIPU 3TOM CKOPOCTh peakiuu?

3amaga Ne3

HaiinuTe HayanbHbIC KOHIIEHTPAIIMHA UCXOIHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIUU:
Fe (7 + H2O ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHLIEHTPALMU PEArUPYIOIUX BELIECTB PABHBIL
[H20]=0,3momb/1, [Hz] = 0,4 Moab/m.

3amaua Ned
Jus peakumonnoi cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHLCHTPALMH
paBubl: [H2O] = 0,5 momaw/n, [CO] = 0,6 Mmonw/n. OnpenenuTe KOHIICHTPAIIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTPALUU PEareHTOB KOHCTAHThI PAaBHOBECHS CICAYIOIINX PEaKIIMA:
Nz(r) +3 Hz(r) =2 NH3(r)7 AH =-922 k]I x;
COz(r) +C ) = 2 CO(r), AH =+160,5 KI[)K;
CO(F) + HzO(r) =CO, @ T Hop, AH =-41,1 k]I x.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHKEHUH
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIIICHUU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomamnee 3axanue Ne 3
mo reme «PacTBopbp)

B nmomamnHem 3amanum mo Teme «PacTBOphI»: TepBas, BTOpas, TPEThid W IATas 3aJadu
orieHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o0beMe BojbI ciienyeT pactBoputh 1351 SNCl, s mosydenus 3M pacTBopa xjiopuaa
onoa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; T) THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHLIC MWOHHBIC YPAaBHCHUA pCaKHI/II\/JI
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPAaBHEHUS PEAKIUi K CIEIYIOIIUM HOHHBIM:

Ba®* + CrOs — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3amaga Ned

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3agauda Ne5

Kakue u3 cnenyromux coneit moasepratorcs runponusy: NapSiOs. Cu(NOgz),. KBr? CocraBbre
VMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHUs TUIPOJiM3a COOTBETCTBYrOIUX coyieil. Kakoe 3nauenue pH (<
Win> 7) IMEIOT PaCTBOPBI ATHX CONEH?



3amaga Neb
Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsietrcst 2,17 T aToro

COEIUHEHHUS.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE IIPOLECCHI»

B nomamaem 3amanuu mo teMe «OKHCIUTEIbHO-BOCCTAHOBUTEINILHEIC MTPOIIECCHI»: MepBas 3a1ada
orieHuBaercs B 1,5 6amia; BTopas — B 2,5 O6anna; Tpetbs — B 1 Oai.

3amaya Nel
[Tonbepure KOIPGUIUMCHTHI B ypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX PEAKIIHM.

VKaxuTe TN KaXKJI0M PEaKIuu.

PaccunrtaiiTe SJIEKTPOJIBIIKYIIYIO CHIY W ONPEACIUTS HAMPaBICHHE CaMOIPOU3BOJIBHOIO
MPOTEKAHUS  TEPBOM  pEaKIuu TPU  CTAHAAPTHBIX  YCJIOBUSAX,  HCIONB3ysd  3HAYCHUS
OKHCIIUTEIHHO-BOCCTAHOBHUTENBHBIX IIOTEHI[HAIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNOsz; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO —- 0O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S;0s3+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3ajgadga Ne3

HManbl nBe okucnutenbHo-BocctaHoBuTenbHble mapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick TaOyuield CTAaHAAPTHBIX OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIMAIOB, COCTABBTE
ypaBHEHME BO3MOXXKHOW peakiuu B ykazaHHoH cpene (HNOj). Paccuuraiite 3HadeHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTEMbI»

B nomaminem 3aganuu o Teme «IeKTPOXUMUYECKUE CUCTEMBIY: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3ylolleld peakiuu, MNpoTeKarolel mnpu padoTe rajabBaHMUYECKOTO SJIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumuraiite DJIC (E) ranpBaHHYECKOTO 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsiB MOTEHIMAN aHOAA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHLEHTPAIUIO
KaTHOHOB METAJIJIa B KATOJHOM pacTBope, mpu KoTopoit DJIC raisBaHMYECKOro 3JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe cXeMbl SJIEKTPOJHBIX MPOLIECCOB U MOJEKYJSIPHbIE YpPaBHEHHUS peaKIluii,
MPOTEKAIOIINX TPU IJIEKTPOXUMHUYECKOH Koppo3uu rainpBaHonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQYKHOM BO3/yXE€.

Onpenenure yObUTh Macchl aHOJa MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.



3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJHBIX IPOLIECCOB (AHOX WHEPTHBIA) U

MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, IPOUCXOIAIIEH MPHU 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,

Brraucnure (baKTI/I‘IeCKOC KOJIMYCCTBO MCETalljia, IMOJIYYCHHOI'O Ha KaToA€ IIpHU 3JICKTPOJIM3C

Co(NO3)2, ecitu 3JIEKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA IT0 CPABHEHUIO C PACUETHBIM.

BapuaHT 10MalHeil KOHTPOJIBLHOI PadoThI

BAPUAHT Ne 1

CTPOEHUE aTOMA

TEMA 3AJJAHHUE
Tema 1. 3ananme 1. OxoHYaHWE 3IEKTPOHHOW  (POPMYIIBI
Ilepnoauyeckas cucremMa 3J1eMEHTOB ....6326p1'.YKa>KHTe IIOJIOKEHUE 3JIEMEHTA B

MEPUOUICCKON CHCTEME: MEPHOJ, TPYIIY, HOATPYIIITY,
Ha3BaTh d2JeMeHT. CocTaBbTe SJIEKTPOHHYIO GopMyny
aToMa »JJIEMEHTA. YKaXUTE€ OJJIEKTPOHHOE CEMENCTBO,
METaJI J5R10% HEMETAILI. CocTaBbTe
ANMEKTPOHHO-TpaduuecKyro (HopMyiry JUisi yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSIHUH.

3aganue 2. VYka3zaThb BCC KBaHTOBEIC 4YHCIA JUJIA
ANEKTPOHOB, OTBEYAIOIIUX CIEAYIOMIEH AIIEKTPOHHOU

dopmyie 5p°

XuMuueckas TEPMOAUHAMHUKA

Tema 2. 3apanune. CocTaBbTe YpaBHEHUS PEAKIIMi, IPYU TOMOILIHU
KHuc10THO-0CHOBHBIE CBOIiCTBA KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOIINE
BelleCTB MpeBpaIicHUs
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
Tema 3. 3apanue 1. g peakuuu FesOyk) + Hor = 3Fe0k) + H.0r

ONpE/IETITE BO3MOYKHOE HAIPABIICHHE CaMOIPOU3BOJIEHOTO
TEUECHUsI PEaKLUH TPH CTAHNAPTHBIX YCIOBUSAX W TIPH
Temmeparype t =1227°C, ecim TeruioBoit S¢dekT 10
3aJTaHHOM TeMIepaTypbl He U3MEHHTCSL.

VYKaxure: a) BBIIEISAECTCS WM TIOTJIOMIACTCS SHEPTHS B XOZIE
peakiyy; O) NPUUYMHY HAWIEHHOTO WM3MEHEHUsI SHTPOIUH.
Paccunraitre Temmieparypy, Ipu KOTOpOM YCTaHABIMBACTCS
paBHOBECHE M IPOUCXOAUT cMeHa 3Haka AG.
3ananue 2. Beranciure TernoBoit addext peakimu 3FesOyk)
+ 8Alx) = 4ALOsk) + 9Fek), TONB3YACh CTaHIAPTHBIMH
SHTAIBIMAMU ~ OOpa30BaHMsI ~ pEarupyrolMX  BELIECTB
(mpunoxenue 3). CKOJIBKO TeMIOThI BbIIEUTCS (IIOTJIOTUTCS)
np1 00pa30BaHKM BellecTBa F€ B kommuectse 56 r?

Tema 4.
XuMu4yeckass KHHETHKA U
XHMHYECKOe PABHOBECHE

3aganue 1. TemneparypHbiii kKo3(hdUIMEHT peakuuu
paBeH 2,5. Kak M3MeHMTCS CKOPOCTb PEaKLMH: a) MIpHU
noBeIIeHNH TemrepaTypsl oT 60 nmo 100°C; 6) npu
OXJIAKJIEHUM peaklnoHHOM cmecH oT 50 1o 30°C?
3ananme 2. Jliis oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO(3anuimmre BbIpakeHHe KOHCTAHThI
paBHoBecust AH®, x/[x =+ 69,8. Tlpemnoxute criocoOb!
YBEJIMYEHUS] KOHLIEHTPAIIMH TPOAYKTOB PEAKIIHH.

Tema S. PacTBopsl

3aganue 1. B 180 M Boasl pactBopeno 20 r cynbdara
Mmapranua. [Tonyanics pactBop miotHocTsio 1,101 r/mi.




Boruncnute MOISpHYIO, HOPMAJIbHYIO, MOJISUIBHYIO
KOHIICHTPALlUX U MAaCCOBYIO JOJIO0 PACTBOPEHHOTO
BEIIECTBA.

3ananue 2. CocTaBbTe MOJIEKYJISPHBIE U
MOHHO-MOJIEKYJIIpHbIE YPaBHEHUS PEaKIIHii
B3aUMOJICHCTBUS B PACTBOPAX MEXKIY:

Biz(SO4)3 u NaOH; FEC|3 u H»S;

NH;OH u MnC|2; H,SO4 u Ba(OH)z.
3aganme 3. CocraBbT€ HMOHHO-MOJIEKYJISIDHBIE U
MOJICKYJISIpHBIC ypaBHeHHs ruaposim3a cosieii NapSiOs,
SbCl3, Rb,SO,4. Kakoe 3nauenune pH (>7, <7) umeror
pacTBOPBI ITUX COJIEH?

Tema 6. 3aganue. MeTo10M 3J1€KTPOHHOTO OanaHca noadoepuTe
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE | KOOPDUITUEHTHI B YPAaBHEHUSX, YKAKUTE OKUCITUTENh U
CBOIiCTBa BellecTB BOCCTAHOBUTENb, HAITUIIUTE 3JIEKTPOHHBIE YPABHEHUS

IIpOLECCOB OKUCJIICHUA U BOCCTAHOBJICHHUA
HsPO; + KMnO,4 + H,SO4 = HaPO4 + MNSO4 + K,SO4 +

H,0
CuSO4 + H3PO;, + H,0O = CuH + H3PO4 + HSO4
Tema 7. 3ananme 1. /{114 raapBaHUYECKOTO DJIEMEHTA,
DIeKTPOXMMHUYECKUE CUCTEMbI 00pa30BaHHOTO MIACTUHAMHU U3 METAJIOB

Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH C
KOHIIEHTpaLueil HOHOB METaJJIOB

A"™ =0,01u B™ =0,05

1) cocraBbTe CXeMy rajibBAHUYECKOTO DIICMEHTA,

2) HAIUIIUTE YPaBHEHHS dJICKTPOIHBIX MPOIECCOB U
TOKOOOpa3yroulel peakiuu;

3) paccuMTaiiTe MEKTPOABIKYIIYIO CHUITY
rajlbBaHUYECKOT'0 JIEMEHTA.

3aganue 2. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
IIPOLIECCOB (AHOJ MHEPTHBIN) U MOJIEKYJISIPHOE
YpaBHEHHE PEAKIUH, IPOXOASIIEH MPU AIIEKTPOIIU3E
pacriaBa WM pactBopa iekrponura  pacruias CaCly
BoruncnuTe Maccy MeTasuia BhIAETUBILIETOCs Ha KaTo/e,
€CJIN DJIEKTPOJIN3 NIPOBOWIIN IIpu cuiie Toka A =10,0. B
TeueHue BpeMeHu = 2,5 4.BbIxon meTaiuia no Toky Br
coctaBua  98%.

3aganue 3. CocTaBbTe ypaBHEHUS AJIEKTPOIHBIX
IIPOLIECCOB U MOJIEKYJISIPHOE YPABHEHHE PEAKLIUH,
MPOTEKAIOIIECH MPH SITEKTPOXUMUYECKONU KOPPO3HH
ranpBaHonaper: Pb - Sn

a) B KUCJION cpeJie;

0) B aTMoc(epe BIaKHOTO BO3AyXa.

KOHTpOHBHLIe BOIIPOCHI IO TEMaM
KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKOI TEPMOJIUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.

TepmoauHaMudeckre napaMeTpbl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buytpennss sneprus. Pabora. Teriora.

[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBON).

OHTanbNus Kak QYHKIUS COCTOSIHUSI CUCTEMBbI. DHTAJbIUs 00pa30BaHMsl BEILIECTBA.

TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopbl, BIMAONME Ha TEmIoBoi 3ddekt
XMMHYECKON pEeaKIIuu.

ocoukrwnE
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10. Bropoii 3aKOH TEPMOAMHAMUKH.
11. Tperuit 3aKOH TEPMOAMHAMHUKH.
12. Dueprus I'n60ca.
13. HanpaneHue caMONpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEaAKIIUM.

KoHTpoJibHbIe BONIPOCHI 10 TeMe «XUMHYeCKasi KHHETHKA)
1.  Xumnueckasa kuHeTuka. CKOPOCTb XUMHUUECKON pPEaKIIMU U METO/IbI €€ PETYIUPOBAHUS.
2.  BriusHue KOHLIEHTPALMH HA CKOPOCTh XUMUYECKON PeaKIiK (3aKOH JEHCTBYIOLIUX Macc).
3. BuusHue Temmeparypbl Ha CKOPOCTh XUMHUECKoi peakuuu. [IpaBuno Bant — [Nodda.
4,  Teopus akTHBHBIX CTOJIKHOBEHUW AppeHHyca.
5.  DHeprus akTUBalUU. Y paBHEHUE AppeHHyca.
6. Teopus nepexoJHOro KOMIUIEKCa. DHEpreTuyecKas guarpaMmma.
7. Kpuas Makcesia — bonbiiMana. DHepreTudeckuii 6apnep.
8.  Karanurtuueckue CUCTEMBI.
9.  BuumsHHe KaTanM3aTopa Ha CKOPOCTh XUMUYECKOHN PEaKIIHH.
10. T'omMoOreHHBIN U TreTEPOrCHHBIN KaTallu3.
11. KoiebaTenbHbIC peaKiiuy.
12. Xwumwnueckoe paBHoBecue. OOpaTuMble 1 HEOOpaTUMbIE PEAKIIHH.
13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.
14. Cwmemenue xummuaeckoro paBHoBecus. [Ipunnumn Jle-1llarenne.
15. BnusHHE KOHLEHTpPALMH, 1aBJIECHUS U TEMIIEPATypBhI.
16. ®da3oBbiec paBHOBECHS.
17. ®a3oBble 1uarpaMMsbl 1711 OJTHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHbie Bonpocsl 1o Teme «PacTBopbny

7. Ilonsrtue pactBopa. PactBopuMocTs BemiecTBa. PactBopumocts rasa.
8.  PactBoprl. CrnocoObl BbIpaXE€HUS KOHIEHTpAallMM pPacTBOPOB (MaccoBas A0S, MOJspHas
KOHLEHTpALsl, MOJISIpHAs KOHLEHTPALlKs SKBUBAJIEHTA, MOJIbHASL JIOJIS, TUTP).
9.  KonnuratusHble CBOMCTBa pacTBOpOB. VeanbHbIN pacTBOD.
10. 3axonsr Payns: | (ToHomerpudeckwii) u |l (30ymmrockonuyeckuii 1 KpUOCKOTTUIECKUR ).
11. Ocwmoc. OcmoTtudeckoe AaBieHue. Cxema ocCMOMETpa.
12. KucioTHO-OCHOBHEIE B3aUMOIEHCTBHS BEIIECTB.
13. HonHas Teopusi KUCIOT U OCHOBaHMM AppeHunyca. OCHOBHBIE MOHATHS U TOJIOKEHUS TEOPUH
AppeHnyca.
14. uccoumainusi KUCIIOT, OCHOBAaHMH M COJed C TOYKHM 3pEHUS HOHHOM Teopuum AppeHuyca
(mpumepsI).
15. Crenens nucconuanuu. CUIbHBIE U CI1a0bIe SJEKTPOIUTHI.
16. Hucconmanus cnadbix anekTponnToB. KoHcTaHTa AMCCOIMaIug.
17. 3axon pazbaBnenus OcTBajibia.
18. Peakiuu mOHHOrO 0OOMEHa MEXIY JIEKTPOJUTaMH (Ha MpUMepe peakinidi 00pa3oBaHUs CI1aboro
AJIEKTPOJINTA, OCAJIKa U ra3a).
19. TIpousBeneHnE paCTBOPHUMOCTH.
20. Honnoe npousBeneHue Boibl. BoIOpoIHBIN U THAPOKCUIBHBIN MTOKa3aTeIH.
21. Twuaponu3 cojeit. TUIBI THAPOIU3a COJICH.
22. KonunuecTBeHHBIE XapaKTEPUCTUKH MpoIlecca THAPOIU3a.
23. daxTophl, BIUSIONINE HA TIPOIECC THAPOIIN3A.

Tepmoxumusi. 3akoH ['ecca.
Crnencrsug us 3akoHa I'ecca.
DOHTpOMNUs KaK QYHKIHS COCTOSHUS CUCTEMBI.
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11.
12.
13.
14.
15.

0.
11.
12.
13.

KoHnTpoJibHbIe Bonpockl 1o TeMe «/lucnepcHble CHCTEMbI»

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.
HucnepcHocts. Kiaccudukanyum AucnepcHbIX CUCTEM.
Konnounueie pactBopsl. JInodunbHbie u 110doOHbBIE KOUIOUIBI.
Crioco6bI mosrydeHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHure KOJTOUTHBIX YaCTHIl.
IIpaBuno ®dasuca — [leckosa.
Y CcTOWYMBOCTD KOJUIOMAHBIX cucTeM. CTaOuiIn3aTophl.
Koarymnsmust mnoduibHbIX U TM0(GOOHBIX KOJIJIOUIOB.
CenumeHTanus KOJJIOUIOB.
Koarynsiuust KoJUTOUIHBIX pacTBOPOB IEKTPOIUTAMH.
[Tpasuiio Ilynsie — lapau. Koarynmupyromas cnocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUTHBIX PaCTBOPOB.
DNEeKTpUUECKHE CBOICTBA KOJUIOUHBIX PACTBOPOB.

KounTtpoJabHbie Bonpochl 10 TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
npoiecchbn»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA BCUICCTB.

Baxuelinme oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpOXUMHUYECKHUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE Pa3/iena «METal — pacTBOP».
[ManpBanmvecknii anemenT Jlanuams — Skoowu.

DIEKTPOABUKYIAsA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »IeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX HIEKTPOAHBIX MMOTEHIIMAJIOB.

CBOICTBa METAIIJIOB B COOTBETCTBHUH C UX ITOJOKCHUEM B pany HaHpH)KeHHﬁ.

16. VYpaBuenme HepHcra.

17. DnexTponu3 pacriaBoB U pacTBOpoB. KaTonHbIe U aHOMHBIE MTPOIIECCHI.
18. OObenunenHsbIi 3akoH Papanes. Beixos mo Toky.

19. Koppo3sus meramioB. Kinaccuduxaius KOppo3HOHHBIX MPOIECCOB.

20. Xwumudeckast KOpPO3Hsl.

21. DnexTpoXxuMHUYEcKas KOpposus. AHOAHOE OKHCIEHHWE MeTalljla M KaTOJHOE BOCCTaHOBIICHUE
OKHCIIUTESL.

22. Tlpumepsl KOPpO3UHU B KUCION Cpeie U aTMOC(EPHOI KOPPO3HH.

23. CKopocTh KOPpO3UH.

24. 3amuTa METajlioB OT KOPPO3HUHU.

25. 3anuTHBIC TTOKPBITHS.

26. DAEKTPOXHUMHYECKHE CIIOCOOBI 3alIUTHI OT KOPPO3UU METAILIOB.

27. XWMUWYeCKHe UCTOYHUKH TOKa. ['albBAHHMUYECKUN DIIEMEHT.

28. XuMHUYECKHe UCTOUYHUKH TOKA. AKKYMYISTOPBI.

29.

XUMHYeCKHe HCTOYHUKHN TOKa. TOIUITMBHBIE DJIEMEHTEI.



MNPUJIO)KEHHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOMH aTTecTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranus UMECT I CIbIO OIIPCACIIUTD CTCIICHb JOCTHUKCHU S
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOI aTTeCTAINH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-3: Cnoco0OeH MpUMEHSATh COOTBETCTBYIOIIMN (PU3MKO-MAaTeMaTHUECKUi amrmapaT, METOAbl aHAlIW3a M MOJEIMPOBAHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS IPU PEHIEHUH NPO(EeCCHOHAIBHBIX 3a/1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anusa U
MOJEIUMPOBAaHKUS  [PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JIJIsI XUMHUECKOTO aHAJIN3a BEILECTB.
3. Metoauku npoBeaeHus onbIToB. [IpaBuia TeXHUKN 6€30MaCHOCTH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO ) + 2 Hy (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHAPTHBIX yCIOBHsIX W npu  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISIETCSl WM TOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUYMHY HAWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hayalla peaKkiuu.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKLui: a) MPU MOHWKEHUU TEMIIEpaTyphl, €CIU JaBJIEHHUE MTOCTOSHHO; 0) mpH
MOBBILICHUY JIABJICHMS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. CKOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIOTHOCTHIO 1,84 r/mi
notpedyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakue wu3 crnepyromux coned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSPHBIE YPAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] MOJY4EHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpaBICHHE CaMOIIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu npu CTaH/IapTHBIX YCIIOBUSIX, UCIIOJIB3YS 3HauEHUs
OKHUCIIUTENHLHO-BOCCTAHOBUTENBHBIX IToTeHIIManos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BJIQXKHOM Bo3ztyxe. Onpenenute yOblIb Macchl aHO/1a PY KOPPO3HUH B KUCIIOH cpee 3a 20 MUH, eciiu
CKopocTh Kopposun coctapmia 0,01 /4.
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MHAMKATOpa KOMIIETEHIIUH
8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIICH pH 3eKTposnse pactBopa CoSOy4 Brranciure
(bakTHYeCKOe KOJMYECTBO MeTaylia, MoJdydeHHOro Ha karozie mpu sektpoiunse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MOJKHBIE IIPUUMHBI YMEHBIIEHHS BbIX0a METAJIJIA IO CPABHEHHIO C PACUETHBIM.
OIIK-3.2 Crniocoben PUMECHSTh Ilepeuens meopemuueckux 60npocos:
COOTBETCTBYIOIIHNI 1. OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHUCTEMA, TEPMOJAMHAMUYECKUE I1apaMeTpPhbl
(bu3MKO-MaTEMaTUUECKUN  ammapar | CACTEMbI, YHKIIMM COCTOSIHUS CUCTEMBI. [1epBblil 3aKOH TEPMOIMHAMUKH.
npu TEOPETHUECKOM ul2. DHepreTuka XMuMUYECKUX ITPOLIECCOB.
HKCIEPUMEHTAIBHOM HCCIICIOBAaHUH | 3. OHranbnus. 3akoH ['ecca u ciencTBUs U3 HEro.
B pereHnu 3anau | 4. OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuil 3aKOHbI TEPMOJUHAMUKH.
SHEPTrocOEPEIKEHUS S. Oueprus ['m66ca. HampaBiieHUs XUMHYECKHUX TIPOIIECCOB.
6. Xumnueckass kuHetuka. CKOpOCTh XUMUYECKOU peakiuu. CpeaHsss U UCTUHHASI CKOPOCTH
peakuuu. Kunetnueckas Kpupasi.
7. CKOpOCTh peakliui U METOAbI €€ PEryIUpPOBAHMUSL.
8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-I'odda.
9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopsl 1 KaTaTUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.
11. Karanu3aTopsl 1 KaTaJIUTUYECKUE CUCTEMBI. [ €TepOreHHbIi KaTanus.
12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHYECKOTO paBHOBECHSL.
13. Cwmemenne xumndeckoro pasHosecus. [Tpunuun Jle [larense.
14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUK PACTBOPOB.
15. PacTBopb! 2nekTpoanToB. CTeneHb U KOHCTaHTA IEKTPOJIUTUYECKON JTUCCOLUALMU. 3aKOH
pazbaBnenust OcTBaIbaA.
16. Jucconmanus KUCIOT, OCHOBaHUH, cosiell. AM(OTEpHbIE 3TEKTPOIUTHI.
17. PactBopumMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.
18. Huccoumnanusa Boasl. MoHHOE npousBeneHne Boasl. pH.
19. I'mpponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.
20. Hucnepcusie cuctemsl. Knaccudukanus. JInopunsabie u mmodoOHbIe KOITIOUIBL.

21. CTpoeHHE KOJUIOMIHBIX YaCTHU1l.
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22. Koarynsiuus KoJuIouHbIX pacTBOPOB.

23. OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBa BEILIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI.

24. DIIEKTPOXUMUYECKUE CUCTEMBI. 3akoHbI Dapajies. DIeKTPOIHBIN MOTEHIIUAI.

25. IManpBanmveckwmii 3emenT Jlanusms SAxkoou.

26. DIIEKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [I[puMeHeHune 31eKTpoan3a.

217. DJIeKTPOJIN3. AHOJHBIM U KATOJHBIA MPOLECCHl IPHU AEKTPoIM3e pacTBOpoB. [Iprumenenne
AIIEKTPOJIN3A.

28. Kopposus. Buast koppo3un. CrocoObl 3alIUTH METAJUIOB OT KOPPO3HUHU.

Ilpumepnvie npakmuueckue 3a0anus:

1. Onpenenuth, ¢ KAKUMU U3 YKa3aHHBIX HM)KE BEILECTB MOXET B3aMMOJEICTBOBATH pacTBOP
THJIPOKCHA Kanus: HomoBoaopoaHas kuciora, xjmopua menu (1), oxcua yrmepona (1V), oxcua
ceuHua (ll), rugpokcun amomMuHus, ruapokcus amMmoHus. CocTaBbTE€ ypaBHEHHS BO3MOXKHBIX
peakuuii B MOJIEKYJISIpPHOW U MOHHO-MOJIEKYJISIpHOH (hopMax.

2. Ompenenure BO3MOXKHOCTH BOCCTAHOBIIEHHsSI okcuia xene3a FezO, yriepomom mpu
CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknust BoccranoBinenus Fe304: Fe3044) +4C
== 3FE(K) + 4CO(F)

3. TemnepatypHblif K03 HuLMeHT peakiu paBeH 2,5. Kak U3MEHHUTCS] CKOPOCTh PEakIMU: a) IPH
noBeleHNH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakuoHHON cMecu oT 50 no
30°C?

4. Ina obpatumoii peakiuu FesOu) + Hypy = 3FeO) + H O 3anuiure BbipakeHHe KOHCTaHThI
paBHoBecust AH°, x/[x = + 69,8. Ilpeanoxure cnocoObl yBeITMUEHUS] KOHIEHTPALUN MPOIYKTOB
peaxiuu.

5. Ilpm mnpoxkaJuBaHMM METAJUIMYECKOrO THTaHa oOpasyercs Oesblii MOPOIIOK, KOTOPBIN
pacTBopsieTCsl B KOHLEHTPUPOBAaHHOM CEpHOM KHUCIOTE€ M CIUIABJsIeTCs CO Ienouybto. YTo
npeJcTaBisieT coboi 3To coennHenne? Hanummre ypaBHEHUS BCeX YKa3aHHBIX peaKIuil.

6. CKOJTBbKO MIJITHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemecTBa M B KaKOM KOJIMYECTBE BbLAEHATCA npu mnpoxoxacHuu 48250 Kiu
arieKTpuuecTBa yepe3 pactBop xyopuaa maprania (l1)? CocrtaBbre cxemy 3JEKTpOJIM3a 3TOTO
pacTBopa.
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8. AnroMuHHMIA cKIleTiaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoJaupoBaTh B Cpelie CEpHOU
KHCITIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CocTaBbTE CXEMbI AJICKTPOXUMHUECKON KOPPO3HH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIICHTPAI[MH Ha CKOPOCTh XUMUYECKOUN peaKuu
Na,S;03 + H,SO, = S + SO, + NaSO4 + HyO mno akcnepuMeHTanbHBIM JaHHBIM. [IpoBectr
00paboTKy MOJIyYEHHBIX IaHHBIX C UCIOJIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tabmuma 1
Homep O6beM, M Konuentpauus Bpewms Ckopoctb
ombiTa | NaS,03 H,O H,SO4 Na;S,03, 102 | mosBnenust peakuuu, 10,
MOJIb/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 95,2

3) 3) 3 2 6,5

[To nanHbIM TabMUIBI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPUS, OTIOKUB Ha ocHu adciucc koHmeHtparuio Na,S;0s3, a Ha ocw opaMHAT —
CKOPOCTh PEaKITuH.

Crenatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUN THOCYIb(haTa HATPHs.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO MIPAKTHUUECKOE 3aJaHHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMICS JIEMOHCTPUPYET MOPOTOBEI ypOBEHH CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATUI JOMYCKAIOTCS OIIMOKU, MPOSBISAETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00y4aroIIMiics HE MOXKET IIOKa3aTh 3HAHMSI HA YPOBHE BOCIIPOU3BEACHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



