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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 U3YICHUU
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

TeopeTrnueckre OCHOBBI JIEKTPOTEXHUKH

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOGHHS IUCHUIUIMHBL (MOIyis) «XHMHA» OOYyYaroIUiics 10JIKEH
00J1aaTh CIEAYIOINMHI KOMIIETCHIMSIMHI:

KOI{ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-2 Crnocoben ¢opmynupoBaTh 3aaaddl MPo(ecCHOHATLHON IEeATEIHEHOCTH Ha OCHOBE
3HaHU#, NPOQUIBHBIX Pa3/CiIOB MaTEMaTHUYECKUX M ECTECTBEHHOHAYUYHBIX JIHUCIIUILINH
(MomyIieit)

OIlK-2.1 BrimonHseT MOCTaHOBKY 3amad B (OPMAIIM30BAHHOM BHJIE Ha OCHOBE
3HaHUU MPO(UIBHBIX PA3/IeIOB MATEMAaTUYECKUX U €CTECTBEHHO-HAYYHBIX
JTUCLHUILIIMH B 00J1acTH Po(heCCUOHATBHOM IeITeTbHOCTH

OIIK-2.2 BoiOupaer maremartvyeckuil ammapaTr A peueHus (opMali30BaHHBIX
3aja4 B 001acTH PO eCCHOHATLHOMN NesITETbHOCTH




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabota — 73,9 akaj. 4yacos:
— ayauTopHas — 72 aKaj. 4acoB;
— BHeayauTopHas — 1,9 akaj. 4acos;
— camocTosTenpHas padora — 34,1 akaz. 4acos;

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

<DopMa aTrrecTaluu - 3a4cT

AynutopHas s
o KOHTaKTHast paboTa E z dopma TeKyIIero
=
B aKaJl. Jacax o Bun KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) £EB . p Kon
g & © | caMOCTOSITEeNbHOM | ycreBaeMOCTH U
JIACIMTUTHHBI 5 g = ., | KomMIeTeHIuu
@) 2 5 paboTsl MIPOMEKYTOYHOM
Tex. | 7120- | mpakT. = aTTecTalluu
3aH. 3aH. | QO &
1.
- oopmIIeHHE
oTyera o
1a00paToOpHOI
abore;
p ’ 3amura
~ beltierHe nabopatopHoi
JIOMAILHETO patop OIIK-2.1,
1.1 Xumuueckas TepMOTHHAMHUKA 6 6 6 pabotsl. [lomariHee
3amanug Ne 1; OIIK-2.2
3amanue No 1.
TectupoBanue.
CaMOCTOSITEIIBHOE
M3y4eHne yueOHon
U Hay4yHOH
JUTEPaTypPHL.
- oopmieHHE
oTyera o
71a00paTOpHOI
aboTe;
p ’ 3ammura
~ pettiente nabopatopHoi
JIOMAILHETO patop OIIK-2.1,
1.2 Xumuueckast KHHETHKA 1 6 6 4 pabotsl. [lomariHee
3agaHus Ne 2; OIIK-2.2
3aganue No 2.
TectupoBanue.
CaMOCTOSITEIIbHOE
n3ydeHune yaeOHon
Y Hay4HOU
JIUTEPaATypPhI.
- oopmnenue
oTyera o
71a00paTOpHOI
abore;
p ’ 3amura
~ petuierye nabopatopHoi
1.3 PactBOpHI 8 8 8 JIOMAIIHETO aboThl. Jlomarinee OIK-2.1,
' p 3amanus Ne 3; P ) OIIK-2.2
3aganue Ne 3.
TectupoBanue
CaMOCTOSTENEHOE
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATYpPHIL.




- oopmieHHE

oT4era o
71a00paTOPHOI
EGOTS' 3amura
1.4 JTucniepcHble CHCTEMBI 4 4 6 b S nabopatopHoi OIK-2.1,
' P paboThI. OIIK-2.2
CaMOCTOATENBHOE
.| Tectuposanue.
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPaTypHIL.
- oopmnenue
oT4era o
nabopaTtopHoOn
abore;
P 3amura
- perieHne .
15 nabopaTopHO
JIOMAIIHETO OIIK-2.1,
OKHUCIIUTETHHO-BOCCTAHOBUTEILHBIE 4 4 4,1 pabotsl. lomamHee
3aganus Ne 4; OIIK-2.2
MPOIIECCHI i 3aganue Ne 4.
Tectuposanue.
CaMOCTOATENBHOE
U3yucHHe y4eOHOMH
U Hay4HOH
JIATEPaTypHL.
- oopmiieHne
oTyera o
1a00paTOpHOI
abore;
p ’ 3amuTa
~ petuenue nabopaTopHOH
JIOMAILHETO parop OIIK-2.1,
1.6 DnexTpoXUMHYECKUE CUCTEMBI 8 8 6 pabotsl. [lomarnee
3amanug Ne 5; OIIK-2.2
i 3aganme Ne 5.
Tectuposanue.
CaMOCTOSTENBHOE
U3ydeHHEe y4eOHOM
U Hay4HOH
JIATEPaTypHL.
HWroro no pazneny 36 36 34,1
Hroro 3a cemectp 36 36 34,1 3a4éT
HWroro no aucuumninHe 36 36 34,1 3aueT




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 MHGOPMAITMOHHO-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 MCIOIb3YETCS 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 U MpopaboTKa HaydyHOH JHUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJaronuxcst JoJKHa ObITh HalpaBlieHA 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 CIielHaibHOCTe Becex ¢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. Mymnuna, 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
crieranbHocTeit 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
7Zip cB000THO pactpoctpansemoe [10 0ECCPOUHO
FAR Manager cB00OAHO pacnpocTpansemoe [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 ayIUTOPUU IS TPOBEICHUS JAO0OPATOPHBIX 3aHSATHM, TPYIIOBBIX U
WHJMBUIYAIbHBIX KOHCYJbTAlIMM, TEKYIIEro KOHTPOJISI MU MPOMEXKYTOUHOW aTTECTaIUU.
Ocnamenue: OOopymoBaHHME ISl BBITIOJIHEHHs J1a0OpaTOpHBIX 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.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYAECHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIOJIHEHHSI IOMAlIHUX 3aJaHui.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KAXIOMY pa3Aeily JUCUUIIUHBL. TecThl BKIIOYAlOT TEOPETUUECKUE U MPAKTUYECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEeOYIOT IIIyOOKOro MOHMMAHHs M3Y4eHHOro Marepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJNbKO MpaBUIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAJIOHHBIMU M MPOTEKAET OueHb OBICTPO. MakcuMabHOe
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

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

DHepeemuKka XumuyecKux npoueccos

Mosker nu mpolecc pacTBOPEHHsI BElIeCTBA B BOJAE CONPOBOXKIATBCA POCTOM
SHTAJIBIIUU CUCTEMBI?

Mosxer nu ycnoBue AH<0 xapaktepr3oBaTh paCTBOPEHUE BELIECTBA B BOJE?

UTto Ha3bIBaeTCs TEIIOTOM (SHTAIBIIMEH) paCTBOPEHUS BellecTBa?

UTto Ha3bIBaeTCH TEIUIOTOM (SHTAIBITMCH) HEHTpaIU3aIun?

Uto Ha3bIBaeTCs TEIVIOTOM (FHTANIBIINEN) OCAXKIEHUS?

Kak n3mensiercs sHTanbIus B 3K30TEPMUUECKUX PEaKIHIX?

Kaxkoit 3HaK uMeeT M3MEHEHHE SHTAIBIINU SHAOTEPMUYECKON peakun?

=

Nookrwd

Tema «XuMnueckast KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yuyaeT XuMHU4ecKasi KHHeTHKa?

JlaiiTe orpeneneHne CKOpOCTH TOMOT€HHOW U IeTePOre€HHOM PEaKIUH.

Ot kakux (akTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKinu?

JlaiiTe onpeneneHue 3aKoHa JAEMCTBUS Macce.

UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?

Ot kakux ¢pakTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bpIBalOT TeMIepaTypHbIM KodpunmenToM? Kakue oH MOXKET UMETh 3HauYeHus?
[Toyemy noBbIIEHNE TEMIEPATYPHI YBEIUUUBAET CKOPOCTh PEAKIINU?

ONoGa~WNE

Tema «PacTBOpBLDY

Ilpuzomoenenue pacmeopa conanoil KUciomol U yCmanosieHue €20 mouHoil KOHUeHmpayuu
1. TlepeuncnuTe OCHOBHBIE CLIOCOOBI BBIPQXKEHUSI KOHLIEHTPALIUK PACTBOPOB.
2. Kak paccuntatb MOJSPHYIO KOHIIGHTPAIIMIO pPAcTBOpA, €CIM UW3BECTHA HSKBUBAJICHTHAsS
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 kakux eguHHIIAX U3MEPSIETCS TUTP PACTBOPEHHOTO BellecTBa?



SourwdE

NogakrowhE

RO ~NoOOA~WNE

NogakrowhE

10.

11.

12.

13.

0.

dnekmpoaumuyeckasn ouccoyuauus
Kaxkue BelrecTBa Ha3bIBaIOTCS SIEKTPOIUTAMHU?
Uto Takoe 3IeKTpOoIuTHYECKas: JUCCOUaIus?
UTO Ha3BIBAIOT CTENEHBIO IUCCOIUALIUN IEKTPOIUTA?
Kaxkue 31eKTpouThl OTHOCATCS K CHIIBHBIM?
B kakom ciyyae peakiiud HOHHOTO 0OMEHa MPOTEKAIT HeoOpaTuMo?
Kakue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B HOHHOM BHUJIE?

Tuoponus conei
Uto Takoe ruposinu3 coyieun?
Kaxkue conu noaseprarorcst Tuipoinzy?
Kak onpenenuts cpeny pactsopa conu?
Urto Takoe creneHb ruapon3a’
Kak paccuntarh KOHCTaHTY ruapoIH3a?
Kakue gakTopsl BIUSIOT HA CMEIIEHUE PABHOBECHS PEAKIIMH THJI-POJIN3a COTU?
[Ipu KakuX yCIOBUSAX MOXHO YCHJIUTH TUJIPOJIHU3 COTH?

Tema «/lucniepcHbIe CHCTEMBD»
Konnouonwvie pacmeoput
Kakue cucreMbl Ha3bIBalOT IUCTIEPCHBIMU?
2.ITo xakuM MPUHIMITIAM MOKHO KJIacCH(DHUIIMPOBATH TUCTICPCHBIC CUCTEMBI?
UYTo sABIISIETCSI OCHOBHBIM ITPU3HAKOM KOJJIOMJIHOTO COCTOSIHUS BelecTBa?
KaxoBa npupoza noBepXHOCTHOM 3Heprun?
Kakumu ciocob6aMu MOKHO MONTYYUTh JUCTIEPCHBIE CUCTEMBI?
OOBsICHUTE MEXaHNU3M YCTOWYUBOCTH KOJUTOMIHBIX CUCTEM.
B ueM cocToUT CyIIHOCTh arperaTuBHOM yCTOMYUBOCTH?
UYem 00ycioBiIeHa cEUMEHTAIIMOHHAS YCTOMUNBOCTD?
Kaxkoit mpouecc Ha3bIBaeTCs Koarysiuen?
HazoBute criocoObI Koarymsiuu 30JIeH.

Tema «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccon

OKucaumensvHo-60ccmanogumenbHle peaKyuu
Kakue peakiiuu Ha3bIBalOT OKUCIUTENBHO-BOCCTAHOBUTEILHBIMU?
UYto Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJICHUEM?
UYTo Ha3bIBAIOT OKUCIUTENEM U BOCCTAHOBUTENIEM ?
Ha3zoBwute BemecTBa, M3BECTHBIE KaK CHIIbHBIC OKACITHTEIH.
Ha3zoBure BemecTBa, M3BECTHBIE KaK CUIIbHBIE BOCCTAHOBUTEIIH.
UTto Ha3BIBAIOT OKUCICHHOM (OPMOI U BOCCTaBICHHOU (popMOii BemecTBa?
B kakux cinydasx BelmiecTBa MPOSBISIOT TOJNBKO OKUCHHTENbHYIO (yHKuuto? I[IpuBenure
MIPUMEPHI.
B kakux ciydasx BelecTBa MPOSBISIOT TOJBKO BOCCTaHOBHUTENbHYIO (yHkiuio? [IpuBenute
MIPUMEPHI.
B kakux cimyyasx BelecTBa MPOSBISIOT OKHCIUTENBbHYIO UM BOCCTAHOBUTEIBbHYIO (YHKITUHU?
[IpuBenuTe mpUMeEpBL.
SIBrsieTcst M BEILECTBO, OTJAIOIIEe CBOM €-, B HEKOTOPOH peakIuu OKHUCIUTENIEeM WM
BoccraHoBUTeeM?  OKHCISeTCss OHO WJIM  BOCCTaHABIMBAeTCsA?  YBEIMUYUBACTCS WU
YMEHBIIIAETCS €r0 CTeTEeHb OKUCICHUs?
SIBrsieTcsl M BEIIECTBO, TNPUHHUMAIONIEE €-, B HEKOTOPOH pEeaKkIuH OKHUCIUTEIeM WIIH
BoccraHoBuTeneM?  OKHCIsieTcs OHO WJIM  BOCCTaHaBIMBaeTcs?  YBEIMUYUBAEeTCAd WU
YMEHBIIAETCS €TO CTETIeHb OKUCIICHUS?
VYKakuTe CTeNeHb OKUCIEHUS aTOMOB B CJIEIYIOIIMX BELIECTBAX: XJIOpUA Oapus, HoJ, XJIOpHas
KHCJIOTA, TUAaHU-HOH, THIPOKCH MarHus, TEJUTypOBasi KUCIIOTA.
Uro Takoe OKUCIUTENbHO-BOCCTAHOBUTEbHBIA OTEHIIMAN?



14. Kakue peakuuy OTHOCATCS K peakUsM JUCTIPONIOPIUOHUPOBAHUS?

15. Kakue peakiiuu OTHOCSTCS K BHYTPUMOJIEKYJISIPHOMY OKHUCIIEHHUIO - BOCCTAHOBIJIEHUIO?
16. Kaxkue peakuuu OTHOCATCS K MEXMOJIEKYISIPHOMY OKUCIIEHHUIO - BOCCTAHOBIICHUIO?
17. Yro Takoe 3JeKTpOoABUKYLIasi CUJIa OKUCINTEIbHO-BOCCTAHOBUTEIILHON peakiuu?

Tema «3.11eRTp0ngnqec1me CHUCTEMbID»

Inexkmpoxumuueckue npoyeccol
DIIEKTPOXUMUYECKHUE CUCTEMBI.

Knaccudukanus 31eKTpoOXUMUYECKIX TPOLIECCOB.
I"anpBannveckuii anemMeHT Janusmsa — SIkoou.
DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
W3mepeHue 31eKTPOJHBIX OTEHIAIOB.

Pan craHpapTHBIX 3JIEKTPOAHBIX NOTEHIMAIOB. (CBOMCTBA METAJJIOB B COOTBETCTBUU C HX
II0JIO)KEHHUEM B PSIly HANIPSIKEHUM.

7.  YpaBuenue HepHcra.

8.  DmekTponu3 pacriaBoB U paCTBOPOB.

9. KaronaHble ¥ aHOIHBIE MPOLIECCHI.

10. OObenunennHsbii 3akoH Papanes. Beixos mo Toky.

U wdE

Kopposua memannos

1.Yto Takoe xoppo3us?

2.Kakwue BUIBI KOPPO3UHU BaM W3BECTHBI?

3.DneKTpoXuMuieckass Koppo3us. AHOJHOE OKHCICHME MeTajula M KaTOJHOE BOCCTAHOBJICHHE
OKHCJIATENS.

4.Tlepeuncaute cocoObl 3alUTH METAIJIOB OT KOPPO3HH.

5.Iloyemy BO3pociIa CKOPOCTh BBIJEICHUS BOAOPOIA IPH A0OABIEHUH COIH?

6. CpaBHUTE pe3y/bTaThl ONBITOB 10 KOPPO3UHU IPU KOHTAKTE JKeJle3a U IIMHKA, U JKeJle3a U MeTHOU
IIPOBOJIOKH B JTUCTHIIMPOBAHHOW M «MOpPCKOW» Boze. I'ie mporuiecc nporekaer ObicTpee U yem
BbI 3TO O0BsICHUTE?

Bapl/laHTLI TeMaTHYeCKUX TEeCTOBBIX 3aJaHuH JJI5 TEKYLIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax mo teme «Xumudeckasi TEpMOJIMHAMUKAY: TIEPBBIC IIECTh 3aJJaHUN OIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aii, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaya.

Tecer Ne 1

1. Tlpu paccMOTpEHUH XUMHUECKOW PEaKLUU cucmema O3HAYaeT:
a) MCXOJHbIE pEeareHThbl
0) MOPOAYKTHI XMMUYECKOH peakiuu
B) PpEaKUMOHHBIN COCY]l
I) HCXOJAHbIE PEareHThl U MPOAYKTHl peaKIIuU
2. TlepBerit 3aK0H (TIEpBOE HAYAIIO) TEPMOTUHAMHUKHI MAaTEeMaTHIECKH 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
06) K=R/Njx r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEaKMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoit 3¢ ekt peakuun orpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbiaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOIN CUCTEMBbI MOBBIIIAETCS



4. CranpmapTtHble TeTUIOBbIe 2P (EKThI MPUHATO 0003HAYATH:

a) AUct B) Q 1013°"
6) AHozgg F) AHct
5. Kakue u3 NpUBEICHHBIX PEAKIUil 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 I,=HI, AH = 26 K]I>/Monb

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMi OTBEYaeT TeruioTe oOpa3oBaHMs Ookcuaa a3ota ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsotmsock 22 /I TEmIoTsL.
DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hnsa peakmuu  NiO g + C (pagury = Ni g + CO (. Onpenenure Bo3MOXXHOE HarpaBIeHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U IpU Temiieparype 627°C.

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

B otBere ykaxute 3HaueHHs »Hepruu ['mOOca MpH CTaHJAPTHBIX YCIOBHUSX, NPH TeMIEpaType
627°Cu Temmeparypy Hayajia peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMmeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa Kalblus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs T') HE 3HaI0
10. {anHas peaxmus:
2KCIOs3 18y —2KClI (18)+30; () AH<O moeT caMonpou3BOJIBLHO MPOTEKATh
a) B IPSIMOM HaIpaBJIeHUN B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIEHUH I') HE 3HaI0

XuMuueckass KHHETHKA

B Tecrax mo reme «XuMuUecKasi KHHETHKAY: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3a/1aHUs
ouenuBarorcd B 0,5 6aia; mectoe, ceAbLMOE, BOCBbMOE, IEBSITOE U JecsiToe — B 1 Oai1, a oqAuHHAAIaToe
— B 2,5 Oaina.

Tecr Ne 1

1. Pazpen xumuu, U3y4aroluuil CKOPOCTH U MEXAHU3MbI XUMUYECKUX PEaKIIUi, Ha3bIBaeTCS
a) XUMHUYeCcKasi TePMOTMHAMHUKA
0) TEpPMOXUMHUS
B) XMMHYECKass KHHETHKA
2. CKOpOCTh XUMHUYECKOU PEAKIIUU — ITO ...
a) BpeMs, 32 KOTOPOE MOJTHOCTHIO PACXOIyeTCs OJTHO U3 HCXOJIHBIX BEIIECTB
0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PEareHTOB (MJIM MPOIYKTOB) PEAKIIUH B SIUHUILY
BpEMEHH B eIMHHUIIE OOBeMa



B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB pPEaKLUK K MOMEHTY OKOHYAHHSI peakluu
3. B Kakux eIuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOU peakuuu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB ¢
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIbI PEAruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO CoCya
5. CocrosiHue XUMUYECKOTO paBHOBECHS 00paTHUMBIX ITPOLIECCOB KOJIMUYECTBEHHO XapaKTepU3yeTcs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BbIpaskeHUE ISl CKOPOCTH peakluu
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H.0] 6) V = k[NH3][O>] 8) V = k[NOJ*[H,0]°
7. Kaxk 3anumiercs: BeIpaykeHHE Uil KOHCTAHTHI paBHOBecHs peakiuu 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 quarpamme Mokas3plBaeT 3HAYCHHUE TEIIOBOTO A (deKTa peakiuu?

ayl E % .
4
0) 2 2
v
B) 3 'y
Y 3
—y A

v

XOJI pEaKIu

9. UYt0 MOXHO CKa3aTh O PEAKIIUH, N300pKEHHOW Ha TUarpaMMe K Bonpocy 87
a) HK30TepMHUUECKas peaKius
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIisl ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCs BJIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpu MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNH JIaBJICHUS
11. ina peakunu Cy + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemnepaType KOHCTaHTa PABHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIIEHTpauusi Bojopoja paBHa [,2 Moub/a. Bpruncaute HUCXOAHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI
B Tectax mo Teme «PacTBOphI»: mepBoe 3aaHuE OIleHHWBaeTcsi B 1 0ami, BTOpoe, TpeThbe,

4eTBEepTOE, MATOE U MIeCTOe 3aaHud - B 1,5 Oanna; ceapmMoe, BOCbMOE, IEBATOE U JIECATOC — B
0,5 Gama.



Tect Nel

1. dns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIIECTCS B BUIC
1) 2K+ S0, = K,S0,
2) Cu* +S047 +2K" + 20H™ = Cu(OH),{ + K804
3) CuSO, + 20H™ = Cu(OH)l + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuaa 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. JIns momasiienust ruapoausa xiopuaa xpoma (I1I) cnenyer
1) 106aBUTH CONIAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pa30aBUTH PacCTBOP BOJOM
4) MOBBICHTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 THUApPOCYiIb(ara KajablMsg U BOIBI, CyMMa
K03 (HULMEHTOB B YpaBHEHUH HEOOpaTUMOMN AUCCOIMAIIMHM PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopuMocTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. Onpenenure npousBeACHUE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBas 1071l paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE
1) macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBA BEIECTBA K 00bEMY BOJIBI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KOJMYECTBa BEIIECTBA K 00bEMy pacTBopa
8. K calGpIM 371eKTponIuTaM OTHOCHUTCS ...
1) ruaApoOKCH aMMOHHMS
2) THIPOKCH KaJIHsl
3)  XJI0pHI KalbIus
4) MaprasioBas KUCJIOTa
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTHX COJIEH MOTYT MMETh ILIEIOYHYIO WJIM KHUCIYIO Cpenay.
IIpunynHOi 5TOTO ABIAETCA ...
1) osnexTponu3 coneit
2) IUCTIPOTIOPIIHOHHUPOBAHHUE CONEi
3) ruapaTHpOBaHHUE CONIEH
4) ruaponu3s conei
10.3nauenne PH uncroit Bosst ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10

JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olLleHHUBAIOTCA B 1 Oaiut; IIsSITOE U 1IECTOE 3aaHusl - B 3 Oasa.

Tect Nel

1. VYkaxwure pazMepbl 4aCTUIl KOJIOUIHBIX CHCTEM
1) menbiie 1 HM
2) 60sbie 100 HM
3)ot 1 HM 10 100 HM
2. Kakwe woHBI CHOCOOHBI BBI3BATH KOAryJSIHIO KOJUTOHM/A, YaCTHI[BI KOTOPOTO HMEIOT
MOJIOYKUTEIBHBIN 3apsis?



1) KaTHOHBI
2) aHHOHBI
3) MoJIIpHBIC MOJIEKYIT
3. Jlns Kakoro »3JEKTPOJUTAa MOPOT KOArYJSIUHM KOJUIOMAA C TOJOXKUTEIBHO 3apsKeHHOM
YaCTULIEA NOJDKEH OBITH HANMEHBIITUM?
1) xopua Kanus
2) cyabdar Kaaus
3) oprodocdar kamus
4. Muuea 3015 umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduiu3aropa?
1) xnmopwu xeresa (111)
2)Bosia
3) ruIpoKCHI Kamust
5. Ilpu B3aumopeticteuu 20 mu 0,001H murpara cBunna (1) ¢ 10 v 0,02H cynsdara xamus
obpasyercst 30ib cyabdara cBunma (ll). K kakomy siekTpoay MOKHBI MEpeMEInaThCst
YaCTHUILIBI IUCTIEPCHOM (a3bl PU dIIEKTPoIu3e?
1) HaxXOATCS B COCTOSIHMU JTUHAMHYECKOTO PABHOBECHSI
2) K KaToay
3) k aHoy
6. B nBe kon0bl Hanmuto mo 50 M 3ona rugpokcuaa skenesa. s Toro ytoObl BBI3BATh
KOaryJisiuio 30J1 HoTpeOdoBaJIoCh 100aBUTh: B repByto — 5,3 mi1 1H pactBopa xmnopuaa kanus;
B npyryto — 18,7 mn 0,001H pactBopa ¢ocdara natpus. Brruuciure mopor Koarymsiiuu
KaKJIOTO AJICKTPOJIHTA.

OxucIMTEIbHO-BOCCTAHOBUTEIbHbIE MPOIECCHI
B tecrax nmo teme «OKHMCIUTETHFHO-BOCCTAHOBUTEIIBHBIC MPOIIECCH»: MEPBOE, BTOPOE, TPETHE,

YEeTBEPTOE U IATOE 3aJaHus olcHuBaroTesa B 0,5 Oama; mectoe — B 1 6aii; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsTOE — B 2,5 0asUIOB.

Tecr Ne 1
1. OKucauTENH — ATO aTOM, MOJIEKYJIa I UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHUS
2) MPUHUMAET DJIEKTPOHBI
3) OTZIa€T CBOU AJIEKTPOHBI
2. [Ipouiecc BoCCTaHOBIEHMSI UMEET MECTO B ClIydae, KOT/a ...
1) HEWUTpalbHbIE aTOMBI PEBPALIAIOTCS B MOJOKUTEIbHO-3aP’KEHHBIE NOHBI
2) MIOJIOKUTEIIBHBIN 3apsil HOHA YMEHBIIIAeTCs
3) OTPULIATENbHBIN 3apsi] MIOHA YBEITUUNBAETCS
3. U3 npencraBieHHbIX HUXKE peakinii kK OBP nucnponoplinoHpoBaHus NPUHAJIEHKHUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTEJISIM OTHOCSITCA ...
1) METaJLIbI, BOJAOPOJ, YTIEPOT
2) AKTUBHBIC HEMETAJLITBI
3) AJIEMEHTBI, HaXOJAIIMECS B CPETHEN YaCTH NIEPUOANUYECKOI CUCTEMBI
5. CreneHn OKHCTICHHUS KUCIOPO/Ia a) B BOJIE U 0) B IEPOKCUIE BOAOPOIa COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;6)+2
3) a)—2;0)—1

6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAaHABIUBAETCS JO ...
1) Katrona Mn?*



2) MaHTaHaT-noHa MnO4>
3) okcuaa maprania (II) MnO

7. B peakumu, mporekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuro

moABCPraroTCA CICAYIOIUEC 3JICMCHTHI ...

1) a30T U cepa
2) cepa u Xpom
3) XpOM H a30T
8. Cymma k03¢ punimeHToB B peakiyu, NpuBeACHHOM B Bopoce Ne 7 paBHa ...
1) 26 2)18 3)35
2)
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1e1ch0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme ((BJICKTpOXI/IMI/I‘leCKI/IC CUCTEMBD). IIEPBOC, BTOPOC M IIATOC 3aJaHUA

OILICHUBAIOTCS B 1 6ajut; TpeThe U ueTBepTOoe 3amanus— B 1,5 Oaiia; mectoe u cenpMoe — B 2 Oaa.

Tect Nel
1. DAeKTpoIHBIN NOTEHIIMAT ONPEACIISIOT 110 YPABHEHHIO ...
1) Hepucra
2) MenaeneeBa-Knaneiipona
3) Bosbiimana
4) Appenunyca
2. Paccuwmraiite DJIC rampBanuueckoro simementa MQIMQSO,||CuSOyCu mpu cranmapTHBIX
YCIIOBHUSX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HATpaTa cepedpa?
1) BOJIOPOJT
2) cepebpo
3) a30THAas KUCIIOTa
4) KHCIIOPOJT
4. Vxkaxute CyMMy KO PHUIIEHTOB B ypaBHEHHH 3JIEKTpoIH3a pacTBopa Hutpara meau (I1)
1) 12
2) 11
3) 10
4) 8

5. Kakas u3 MPHUBCACHHBIX OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ MMPOTCKACT

CaMOIIPOU3BOJIbHO B ITPSAMOM HaHpaBJ’IeHI/II/I?

1). FeSO, + Cu —...
2) CuSO4 + Fe —...
3) CuSO4+Na —...
4) HCI+ Cu —...

6. Bprumcimre Maccy NHMHKA, TOMYYEHHOTO TIPH DSJEKTPONU3e Cyib(ara IMHKA, KOTOPBINA

npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-107
2) 0,05
3) 0,013

4) 6,7:107°



7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOIIEH TPU DICKTPOXMMHUYECKOH KOpPPO3WH raibBaHomapbl Zn|Mg B CEepHOKHCION
cpeze. B orBetre ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM ypaBHEHHUU.

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

BHeaynutopHasi camocTosiTesbHasi paboTa 0OydYaroNIMXCsl OCYIIECTBIISICTCS B BUJC M3YYCHHUS
JUTEPATYpPhl TI0 COOTBETCTBYIOILIEMY pa3/ielly ¢ MpOopabOTKON Marepuana; opOpMICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJTHECHUS JIOMAITHUX 33aHUH.

BapuaHThl TeMaTH4YeCKUX TOMANIHUX 32aHUH VISl BHEAYIMTOPHOH CaMOCTOSITEIbHOH PadoThI
CTY/J€HTOB M0 TeMaM
Jdomamnee 3aganue Ne 1
1o TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomamHem 3amaHuu 1Mo TeMe « XuMU4ecKas TePMOJUHAMIKAY: TIepBasi 3a/1a4a OIICHUBACTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaga Nel

Hus peakumn CHy ) + CO; (o = 2 CO () + 2 H, () onpenennte BO3MOXKHOE HalpaBlICHHE
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 SHEPIus B XOJA€ peakuuu; O) NPUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccuuraiiTe TemepaTypy Hadaia peakLyH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2Hy (), HONB3ysCH
CTaHJAPTHBIMU TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACIUTCSA WU
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeMaoBON 3P(HEKT peaKiuu:
Hyy + COz )= CO )+ Ha Ory. TepmoxuMuUecKkue ypaBHEHHS:

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

0)2CO« + 0y =2CO0O;3 ), AH =-566,2 kJIx.

Jlomaimnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

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

3amaya Nel

Peakius nporekaer mo ypasHeHuio: O ) +2 CO y = 2 CO; (. HavyanpHple KOHLEHTpalUu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 M3MEHUTCS
CKOpOCTh MpsMON peaknuu, kKoraa npopearupyer 30% CO? Bo CkOIbKO pa3 M3MEHSTCS CKOPOCTH
MIPUMOH ¥ 00paTHOM peakiuu, €CIU YBEIUUUTh JaBlIEHHE B CHCTEME B JBa pasa?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIUIO IIPU TEMIIEpAType
200 °C, eciu TEMIEPaTypHBIH KOOPHUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo ckoiabKo pa3 U3MEHUTCS
IIPU 3TOM CKOPOCTb PEAKIIH?



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 PEATMPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3agaya Ned

Jus peakumonnoit cucremsl: CO ) + HoO y = COz (y + Hy () HavanbHble KOHLCHTPALMH
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 KOHUEHTpaluU PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIIMNX PEAKLIUMN:

Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COQ(F) +C (= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + HzO(r) =CO, o T H2(r), AH = -41,1 xJIx.

VYkaxxuTe HarnpapiIeHUE CMEIIEHUS XMMHUUYECKOr0 PaBHOBECHS 3TUX PEAKIIHUii: a) MPU MOHMKEHUU
TEMIIepaTyphbl, €CII JaBJIEHWE MOCTOSHHO; O) MpH TMOBBIIICHUH [aBJICHUS, €CIU TeMmIeparypa
IIOCTOSIHHA.

Jdomamnee 3a1anue Ne 3
mo reme «PacTBopbp)

B nmomammnHem 3amanum 1mo Teme «PacTBopel»: TmepBas, BTOpas, TpeThsd W IATas 3aJadu
orleHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o0beMe Bobl ciienyeT pactBoputh 1351 SNCl, ans mosydenus 3M pacTBopa xjopuaa
onoa (Il) ¢ mmotHOCTRIO P = 1,405 T/MIT?

PaccuuraiiTe: a) MaccoByl JOJIO BEIIECTBA B pacTBOpe; O0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIFO0 BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTe MOJICKYJIIPHBIC W  HAIIMIIHUTE COKPAIICHHLIC HMOHHBIC YPABHCHUA peaKuHﬁ
B3aMMO/ICHCTBUS CIEAYIONIUX 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®* + CrO,” — BaCrOy;

NH,;" + OH — NH4OH;

ZnS + 2H' — Zn** +H,S

3agaua Ne4d

Beranciure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaga Ned

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHbIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYMOImUX coyiell. Kakoe 3nauenue pH (<
Win> 7) IMEIOT PaCTBOPBI ATHX COMNEH?

3azmaga Neb

Haiinure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COETUHEHUSI.



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

B nomamaem 3amanuu mo teMe «OKHCIUTEIBHO-BOCCTAHOBUTEIILHEIC MTPOIIECCHI»: MepBas 3a1a4a
ornieHuBaercs B 1,5 6aia; Bropas — B 2,5 O6ana; Tpetbs — B 1 Oai.

3amaga Nel
[TonGepure KOAPGUIUEHTH B YpPaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VYKaxuTe TUN KaXI0H peakivu.

PaccunTaiiTe SIEKTPOJIBIKYIIYIO CHJIy W ONPEISIUTE HAIpPaBICHHE CaMOIPOU3BOJIBHOIO
MPOTEKAHUS  TEPBOM  pEaKIuu TpU  CTAHAAPTHBIX  YCJIOBUSAX,  HCIONB3ysd  3HAUCHUS
OKHCJIUTENHHO-BOCCTAHOBUTENIBHBIX ITOTEHIINAIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,O

KBrO — 0O, + KBr

3amaga No2

CocTaBbTe YpaBHCHHS OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S$;03+ NaOH —

Bi.O; + C —

Mg + HNO3 (pas6) —

3ajgaga Ne3

Hanbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOuuield CTAaHAAPTHBIX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAIOB, COCTAaBBTE
ypaBHEHHE BO3MOXHOW peaknuu B ykazaHHoi cpene (HNOj). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTeMbI»

B nmomaminem 3amanuu o TeMe «NEeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBasi 3a/1aya OLlEHUBAETCS B
1 6amr; BTOpas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

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

YpaBHCHHE TOKOOOpa3yIOIIeH peakIuu, MPOTEKaromeld npu padoTe TalbBAHUYECKOTO JJIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHMYECKOTO 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBUSX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJlJIa B KATOAHOM pacTBope, mpu kKoTopoi 3/1C raapBaHUIECKOTO dJIEMEHTa YMEHBIITUTCS
Ha 0,02B.

3agaya Ne2

[IpuBenuTe CcXeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHHUS PEaKIIHid,
MPOTEKAIOIINX TPU IJIEKTPOXUMHUYECKOH Koppo3uu ranpanonapel Co/Ni: a) B kucioit cpeze; 0) Bo
BIIQ)KHOM BO3/yXe€.

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

3amagya No3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOI HWHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKITUH, IIPOUCXOJISAIICH P IIIEKTPOITU3E:

a) pacrutaBa NaOH;



0) pactBopa CoSOy,

BoeruncnuTte (akTHueckoe KONMMYECTBO METallla, MOJTYYSCHHOIO Ha KaTOJE MPH JIIEKTPOIIU3E
Co(NO3),, eciu 37eKTpOIIKA3 TPOBOAMIN B TeueHHH | 4. BrIxoa Meraiia mo ToKy coctaBui 85%.

YKaxute BO3MOKHEIE IMPUYIUHBI YMCHBIICHUS BbIXOAa MCTAJJIa 110 CPABHCHUIO C paCYCTHBIM.
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11.
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12.
13.
14.
15.
16.
17.

KoHTpoJibHBbIE BOIPOCHI 0 TEMaM
KoHTpoJibHbIe BONPOCHI 10 TeMe «XHMHUYEeCKasi TEPMOANHAMH KA

OCHOBBI XMMHYECKOI TEPMOTUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMmonnnamMuyeckue mapaMeTpbl U PyHKIIUUA COCTOSHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Temora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTaANBNM KaK QYHKIUS COCTOSHHS CUCTEMbI. DHTANbBIINS 00pa30BaHMs BEIIECTBA.
TennoBoi 3¢ dekT xumudeckoi peakuu. GakTopbl, BIUSIONME HA TEIIOBOK 3P heKT
XMMHYECKON PEAKIIUU.

Tepmoxumusi. 3akon ['ecca.

CanenctBus u3 3akoHa ['ecca.

DOHTpOMUs KaK QYHKIMS COCTOSHUS CUCTEMBI.

Bropoii 3aKk0H TepMOIMHAMUKHU.

Tperuit 3aKk0H TEPMOIUHAMUKH.

Oueprust [m06ca.

Hanpasnenue caMonpou3BOIbHOTO MPOTEKAHUSI XUMHUYECKUX PEAKIIHIA.

KOHTpOJILHLIe BOIIPOCHI MO TEME «XHMMHYeCKasi KHHETHKA)

Xumnueckas KuHeTuka. CKOpOCTb XMMUYECKOM pEeaKIIMU U METO/bI €€ PEryJIupOBaHUsI.
BrusiHue KOHIIEHTpalMu Ha CKOPOCTh XUMHUYECKOM peakIu (3aKOH IEHCTBYIOIIUX
Macc).

Bnustare Temriepatypsl Ha CKOPOCTh XuMH4Yeckoi peakiun. [Ipasuino Bant — Fodda.
Teopus aKTUBHBIX CTOJIKHOBEHUW AppeHHyca.

DHeprusi akTUBaIluu. Y paBHEHUE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEpreTHnyecKas AuarpaMma.

Kpusas Maxkcsenna — bonbiimana. Duepretuueckuii 6apsep.

Karanutuueckne CUCTEMBI.

Bimsiaue xaranuzaropa Ha CKOPOCTh XMMUYECKOM PEaKIUu.

['oMOreHHsIil U TETEPOreHHBIN KaTau3.

KonebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.

KoHcTaHTa XMMHYECKOrO paBHOBECHS.

Cwmenienne xumuueckoro paHosecus. [Tpunnun Jle—Illarense.

BinsiHue KOHIEHTpanyy, JaBIECHUS U TEMIIEpaTyphl.

@da30BbIE PABHOBECUS.

@da30BbIE AMArpaMMBbl U1 OJHOKOMIIOHEHTHBIX CUCTEM.

KoHnTtpoJbHbie Bonnpockl 1o TeMe «PacTBopb»

[TonsTre pactBOpa. PactBopuMocTs BemecTBa. PactBopuMocCTs rasa.

PactBopsl. CriocoObl BeIpaskeHHsI KOHIIEHTPAIIUH PaCTBOPOB (MaccoBast A0JIsI, MOJIIpHAs
KOHIICHTPAIUsI, MOJIIPHASI KOHIICHTPAIINS SKBUBAIICHTA, MOJIbHAST JIOJISI, TUTP).
KonnuratusHble cBoiicTBa pacTBOpoB. M neanbHelii pacTBop.

3akoubl  Paymsa: | (ToHomerpuueckuii) wu |l (30ymimockonuueckuit U
KPUOCKOIIMUYECKUI).

Ocmoc. Ocmotrueckoe napienne. Cxema 0oCMOMETpA.

Kuc1oTHO-0CHOBHBIE B3aUMOJICHICTBHS BEIIECTB.
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HNonnas Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIC MTOHATHUS U MOJOKEHUS
Teopuu AppeHuyca.

Juccounarys KMUCJIOT, OCHOBAHHUM U COJIEH C TOYKH 3pEHUS HOHHON TEOpUH AppeHHnyca
(mpumepsr).

Crenens aucconuanuu. CUIbHBIE U CJIa0bIe AJIEKTPOIIUTHI.

Jluccormanus cnadbIx 3JMeKTPOIuTOB. KOHCTaHTa TUCCOIMAIIHH.

3akoH pazdasieHuss OcTBaIbIA.

Peakunu noHHOTO 0OMEHA MEXTy JCKTPOIUTAMHU (Ha MPUMEPE PeaKkIuii 00pa3oBaHUS
CJ1a00ro 3JEKTPOIHUTA, OCAKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HNonHoe npousseneHue Boabl. BOIOPOAHBIN U THAPOKCUIIBHBIN MIOKa3aTEeNIH.

I'maponus coneit. Tunsl ruiponn3a cosen.

KonnuecTBeHHbIE XapaKTEpUCTUKU MpOLIecca THAPOIIH3a.

@akTOpbl, BAUAIOIINE HA TPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.
HucniepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInopuibHbie 1 110(GOOHBIE KOJIOUIBIL.
CriocoObl 1oTydeHus: KOJJIOUIHBIX PACTBOPOB.

CrpoeHne KOJIJIOUIHBIX YaCTHLI.

IIpaBuno dasuca — [leckona.

Y cTONUMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIn3aTopBhl.
Koarymsimus nuodunbHbIX 1 THO0()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIOB.

Koarymsiius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[Tpasuno Ulynsie — [Napau. Koarynupyromas crnocoOHOCTb.
OnTHyeckue cBONCTBa KOJUIOUHBIX PAaCTBOPOB.
DNEeKTpUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «OKHCIUTEITbHO-BOCCTAHOBHUTEIbHBIE

MPOLECCHI»

OcCHOBHBIE TIOHSTHS TEOPUU OKHUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA.
OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxueiimne OKUCIMTEIN 1 BOCCTAHOBUTEIIH.

Tunsl OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TPUMEPHI).
OKHCIUTEITEHO-BOCCTAHOBUTEIBHEIN ITOTSHITAAIL.

VYpasuenue HepHcra.

CocraBneHne OKUCIUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.
Hanpasnenne okucanTensHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME (<3J'IeKTp0XI/IMI/I‘IeCKI/Ie CHCTEMBD»

OnexTpoxumuyeckue cucreMsl. Kinaccupukarus 3JeKTpOXUMHUECKUX MTPOIIECCOB.
DIEeKTPOXMMHUYECKHE TMPOLECChl, NPOTEKAoIMe Ha TPaHMUIE pasjena «MeTaul —
pacTBoOp».

lNanpBarmdeckwmii amemenT Jdanuamsa — Sxoomn.

DNEeKTPOABMKYIAsl CHjla FalbBaHUYECKOIO JIEMEHTA.

N3mepenne  3JIEKTPOAHBIX  MOTEHUMANIOB. PsAj  CTaHAAPTHBIX  3JIEKTPOJHBIX
noreHuuanos. CBOHCTBA METAIJIOB B COOTBETCTBUM C MX IOJOXKEHHUEM B pALY
HaIpsKEHUH.

VYpasuenue HepHcra.



17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
217.
28.
29.

DNeKTpOIN3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.

OO0wenunenHslit 3akon @apanes. Beixos 1o Toky.

Kopposus meramios. Knaccudukanus Koppo3nOHHBIX TIPOIIECCOB.
XuMuueckas KOppo3usi.

DNEeKTpOXUMHUYECKass KOppo3usi. AHOIAHOE OKHCIEHHE MeTajlia
BOCCTAHOBJIEHHE OKUCIUTEIS.

[Ipumepsl KOppO3UK B KUCIION cpelie U aTMOC(hEpHON KOPPO3UH.
CkopocTb KOppo3uu.

3amura METaJIIOB OT KOPPO3HH.

3alKTHBIEC TOKPBITHSL.

DNEeKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UH METAILIOB.
XHUMHYECKUE UCTOUYHUKH TOKA. ['albBaHUYECKUN 2JIEMEHT.
XUMHUYECKNE UCTOYHUKHU TOKA. AKKYMYJISTOPBI.

XHWMHYECKUE UCTOUYHUKH TOKA. TOIUIMBHBIE 3JIEMEHTHI.

n KaToaHOC



MNPUJIO)KEHHUE 2

7. OeHOYHbIE CPeACTBA /IJIsl NPOBEJeHUS MPOMEKYTOYHOMH aTTecTAluU
HpOMe)KYTO‘-IHaSI aTTeCcranui HUMECT OCJIBbIO OIpCACINTb CTCIICHDb JOCTHIXKCHUA
3aIIaHUPOBAHHBIX PE3YJIbTATOB O0YUEHUS MO JUCIHUILIMHE 32 ONpeIeTICHHbIN Mepruo1 00ydeHus.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-2 Cnocoben (GopMmynupoBath 3amadu MpodecCHOHAIBHON NEATEThbHOCTH HAa OCHOBE 3HAHWH, MPOQHIBHBIX DPa3/IeliOB MaTEMaTHYECKHX M
€CTeCTBEHHOHAYYHBIX JTUCIMILINH (MOIYJICH )

OIlK-2.1

BemonHsier THOCTaHOBKY 3amad B
(opManM30BaHHOM BH/IE HA OCHOBE
3HaHUI  OPOQWIBHBIX  Pa3[elioB
MaTEMATHYCCKHUX u
€CTECTBCHHO-HAYYHbBIX TUCIHUIUINH B
obnacTu npodeccuOHaTBLHON
AESATEIbHOCTH

Hepeueub meopemuidecKux 6onpocoe:

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOIUHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

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

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpupasi.

CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBusno Baut-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KaranuszaTopsl n karanurnyeckue cucreMbl. [ OMOTeHHBIH KaTanus.

. Karanu3aTopsl 1 kaTanTuTHYECKUE CUCTEMBI. [ €TepOreHHBIN KaTanus.

. Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. CriocoOb! BBIPaKEHHSI KOHILIEHTPALUU PACTBOPOB.

. PacTBOpbI 3nekTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIMTUYECKON TUCCOLMALUU. 3aKOH

pa3basnenus OcTBanb/a.

Jucconumanus KUciaoT, OCHOBaHUM, cosieil. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.

Hucconmanus Boasl. MonHOE npoussBeaeHue Boasl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3a.

Hucnepcusie cuctemsl. Knaccudukarus. Jlnodgunsubie u m1ohoOHBIE KOTOUIBL.

CTpoeHue KOITOUIHBIX YaCTHII.

Koarynsuus KoJsmonaHbIX pacTBOPOB.
OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHEIC CBOMCTBa
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITHI.

BEIIECTB. Knaccudukanus




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

24. DneKTpoXuMHYECKUEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOAHBINA MTOTEHITUAI.

25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.

26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.

27. DnekTposin3. AHOIHBIA U KAaTOJHBIA MPOIECCHl IPH AEKTPOJIN3e pacTBopoB. [IpumeHeHme
AIIEKTPOJIN3A.

28. Koppo3swus. Buasl koppo3un. CriocoOb! 3a1UThl METAIIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + CO2 () = 2 CO () + 2 H; (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUSHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M IpH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢ ¢deKT peakuuu 0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISICTCSl WM IOTJIOLIAETCS DHEPIrHsl B XOAE PEaKIUH; 0) MPUUMHY HANJAEHHOTO HW3MEHEHHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Bripa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHMKEHUU TEMIEPaTyphl, €CIM JaBJICHUE MIOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

3. CkOIbKO MUUTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C TJIIOTHOCTHIO 1,84 r/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmux coneit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wi> 7) UMEIOT pacTBOPHI ITUX COJEH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 n 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJYY4EHHOTO 30JI1 W HAIUIIATE
(dbopMyity ero MULEILIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONpPEJEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
POTEKaHUS peaximu npu CTaHJApTHBIX YCJIOBUSX, UCTIOJB3YS 3HAaYEeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMS pEaKIHid,
MPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpeie; 0) BO
BJIaKHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1A ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciiu
CKOpOoCTh KOppo3uu coctaBuia 0,01 r/4.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHHSI AJIEKTPOJAHBIX MPOLECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIIEH TPpH AeKTposuse pactBopa CoSOy4 Brranciure
(bakTHYeCcKOe KOJMYECTBO MeTaylla, MoiydeHHOro Ha kartozae mpu aiektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MO)KHBIE IPUYMHBI YMEHBIICHHS BBIX0/Ia METAJLIa [10 CPABHEHUIO C PACYETHBIM.

OIIK-2.2

Bri6bupaet MaTE€MaTHYECKUI
anmapar s pereHus
(bopMann30BaHHBIX 33734 B 001aCTH
npodeccuOHATbHON AeSITEIbHOCTH

Ilpumepnvie npakmuyueckue 3a0anus:

1. OnpenenuTb, ¢ KAKUMHU U3 YKa3aHHBIX HID)KE BELIECTB MOXKET B3aMMOJAEHCTBOBATH PacTBOP
TUJIPOKCUIa Kanus: HopoBoaopoaHas kuciora, xjaopua menu (Il), oxcua yrimepona (1V), oxcun
ceuHua (Il), ruapoxkcun amroMuHHA, TMIPOKCUA aMMoOHHUsA. CocTaBbTe ypaBHEHMS BO3MOXKHBIX
peaknuii B MOJICKYIISIPHOW U HOHHO-MOJIEKYIISIPHOU (hopmax.

2. Ompenenure BO3MOXKHOCTb BOCCTAHOBIEHHMsI okcuia xene3a FezO, yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peakuus Boccranobnenus Fe304: Fe304u) +4C
== 3FE(K) + 4CO(F)

3. TemneparypHslif K03(hHUIIUEHT peakyn paBeH 2,5. Kak H3MEHUTCSI CKOPOCTh PEAKIMU: a) IPH
noBbIIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu OoXJaXIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. Ina obparumoii peakiun FesOypq + Hypy = 3FeO) + H O 3anumure BoIpakeHre KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHUEHTPALUU MPOIYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTO THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTE€ M CIUIABIIAETCA CO Iuenoybto. UYro
IpeJscTaBiIsieT co0ol 3To coequHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHbBIX peaKIuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pacteopa?

7. Kakue BemecTBa M B KAaKOM KOJMYECTBE BBIACIATCA Ipu npoxoxnaeHnn 48250 Kn
ANeKTpUYecTBa 4epe3 pactBop xyopuaa mapranna (l1)? CocraBpTe cxemy 3JIEKTPOJH3a 3TOTO
pacTBopa.

8. AnroMUHUI CKIIeTIaH ¢ Meablo. Kakoif n3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpPHOU
KHCJIOTHI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AIEKTPOXUMHUYECKONH KOPPO3HUH.

9. IIpoBecTn aHaNM3 BIUSHUS KOHIIEHTPALIMA HA CKOPOCTh XUMHYECKOU pEeaKIIK1
Na,S;03 + H,SO, = S + SO, + Na,SO, + H,O mno skcnepuMeHTanbHBIM JaHHBIM. [IpoBectn




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIG Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

06pa60TKy MOJIYYCHHBIX JaHHBIX C UCIIOJIE30BAHUEM COBPEMECHHBIX I/IH(bOpMaLII/IOHHBIX TEXHOJIOTHH.
P€3y.HBTaTBI OIITOB NPCACTABUTH B BUJIC Ta6JII/ILU:I 1.

Tabmuma 1
Howmep O0BeM, Mt Konuenrpanus Bpewms CxkopocTthb
ombiTa | NaS,03 H,O H,SO4 Na;S,0s, 102 | nosBnenus peakuuu, 10,
MOJIB/JT MYTH, C 1

1 1 7 2 1,3

2 2 6 2 2,6

3 3 3) 2 3,9

4 4 4 2 5,2

3) 3) 3 2 6,5

I[To manHBIM TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0s3, a Ha ocw opaAMHAT —
CKOPOCTb PEaKI[HH.

CnaenaTh BBIBOJT O 3aBUCHMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HaTpusl.




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 BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

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

«HE 3aU4TEHO» - 00yUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



