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JIner akTyanuzanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykaeHa U oo0peHa i peaymsanuu B 2025 - 2026
y4eOHOM TOly Ha 3aceqaHnu Kadeapsl MeTalypruu U CTaHIap TH3aIUH

[Ipotokom ot 20 1. Ne

3aB. kadenpout M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa i peaym3anuu B 2026 - 2027
y4eOHOM TOly Ha 3aceqaHuy Kadenpsl MeTaTypruu U CTaHIap TH3AIUH

[IpotokomoTr 20 . N
3aB. kadenpoiut M.IO. Ycanos

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa s peanusanuu B 2027 - 2028
y4eOHOM TOJly Ha 3aceqaHuu Kadenpsl MeTautypruu U CTaHIap TU3AlUH

IIpoTtokomor 20 . Ne
3aB. kadenpoit M.IO. Ycanon

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa i peanu3anuu B 2028 - 2029
y4eOHOM ronly Ha 3acefqaHnu Kadenpsl MeTawTypruu U cTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




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

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:
— KOHTaKTHas paboTa — 55 akaj. 4acos:
— ayauTopHas — 54 akaj. 4acos;

— BHeayuTopHas — 1 akaj. 4acos;

— caMmocTosTeIbHas paboTa — 53 akajl. 4acos;

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

<DopMa aTrrecTaluu - 3a4cT

AynutopHas s
KOHTAKTHas paboTa E £ dopma TeKyIIero
Paznen/ tema § (B axaz. yacax) E g‘ Bux . KOHTpOJIA Kon
R — : g ©|camocToATensHOM | yemesaemocTHH |
@) 2 5 paboThI MIPOMEKYTOUHOM
Tex. mab. | mpaxr. = aTTecTaluu
3aH. | 3aH. | QO &
1.
- oopmiieHHE
oTdYeTa Mo
1a00paTOpHOI
pabore; 3ammra
- perieHne n1abopaTOpHOI OIK-3.1
1.1 Xumuueckas TepMOTHHAMHUKA 4 6 8 JTOMAIITHETO pabotsl. lomariHee OHK-3I 2’
3amanug Ne 1; 3aganne Ne 1. '
- camocrositennsHOe| TecTupoBaHue.
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
- oopmiieHne
oT4eTa 1o
71a00paTOpHOI
pabore; 3ammra
- peuieHue nabopatopHoi OINK-3.1
1.2 XuMnueckass KHHETHUKA 3 2 6 8 JIOMAIIHETO pabotsl. [lomariHee OHK-S. 2’
3agaHus Ne 2; 3amanue Ne 2. '
- camocrostennsHoe| TecTupoBaHue.
u3ydeHue yueOHon
Y Hay4HOU
JIUTEPATYPBI.
- oopmieHHE
oTYeTa 1o
71a00paTOpHOI
pabore; 3ammra
- peleHue nabopatopHoi OIK-3.1
1.3 PactBOpHI 4 8 10 JIOMAIIIHET O pabotsl. [lomamHee OHK-3. 2’
3amanus Ne 3; 3amanne Ne 3. '
- camocrositensHoe|  TectupoBaHue
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATyPBI.




- opopmneHue

oT4eTa 1o
nabopaTtopHoOn 3amura
paborte; nabopaTopHO’ OIIK-3.1,
1.4 ucnepenpie cueremst 2 4 8 |. CaMOCTOSITEIIBHOE paboTHI. OIlK-3.2
u3ydeHue yueOHoit| TecrupoBaHue.
Y HAYIHOH
JIUTEPATYPBHI.
- oopmieHHE
oTdera o
nabopatopHOn
pabore; 3amura
15 - pelieHue nabopaTopHO
OIIK-3.1,
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC 2 4 8 JIOMAIITHEro pabotsl. [lomMamiHee OIK-3.2
MIPOLIECCHI 3amanus Ne 4; 3aganue Ne 4. '
- camoctostensHoe|  TecTHpoBaHue.
U3ydcHHe y4eOHOMH
U Hay4yHOH
JUTEPATYPEI.
- oopmieHHE
oT4eTa Mo
nabopatopHoOn
pabore; 3amura
- pelieHHe nabopaTopHO OIK-3.1
1.6 DnexTpoXUMHYECKUE CUCTEMBI 4 8 11 JIOMAIITHET0 pabotsl. [lomarinee OHK-3I 2’
3amanusa Ne 5; 3amanne Ne 5, '
- camocTostenbHOe|  TecTupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPEI.
HWroro no pazneny 18 36 53
Hroro 3a cemectp 18 36 53 3a4éT
HWroro no aucuumninHe 18 36 53 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 JIEKLMU 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 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,
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, YMEHHUH 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) JlomostHMTEIbHAS JINTEPATYpA:

1. Konspna, JI. I'. Xumus : yueonoe nocobdue / JI. I'. Konsina, JI. T'. Tapaciok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. onT. guck (CD-ROM). - 3ari. ¢ TuTyi. 9KpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata  oOpariieHus:
07.03.2024). - MakpooObekT. - TekcT : 31eKTpoHHbIA. - CBeACHHUS JOCTYIHBI TAKXKE Ha
CD-ROM.

2. Mynnuna, O. P. OCHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHMH | yueOHoe mocodue
s By30B] / O. P. Mynnuna ; MarHuToropckuii Tocy1apCTBEHHBIH TEXHHUYSCKUN YHUBEPCUTET
uMm. I'. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2022. - 1 CD-ROM. - 3aru. ¢
tutyn. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274 (nara
obpamienus: 07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TEKCT : 3IeKTPOHHBIH. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

3. Mymuna, D. P. Xumudeckas TepmoanHaMuka : mpaktukym / 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuit yH-T uM. I'. . HocoBa. - Maruuroropcek :
MI'TY um. I'. U. Hocoma, 2020. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeieHus 1ocTynHbl Takke Ha CD-ROM.

4. Mumypuna, O. A. Xumnueckass kuHeTHKa. COCTOSHHE XMMUYECKOTO PaBHOBECHUS :
npaktukyM / O. A. Mumypuna, D. P. Mymiuna, O. B. EpmoBa ; MarHuToropckuii roc.
texandeckuid yH-T uM. ['. M. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3ar. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nata oopamenus: 07.03.2024).
- MakpooOBeKT. - TeKcT : aeKTpoHHbIH. - CBeeHus 1ocTynHbl Takke Ha CD-ROM.

5. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensnuk, 3. P. Mymnuna, O. A.
MumypuHa ; MarHuToropckui roc. texuudyeckui yH-t uM. I'. M. HocoBa. - Marauroropcex :
MI'TY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nara obparienus: 07.03.2024). -
MaxkpooObeKT. - TekcT : anmeKTpoHHBIH. - CBenenus noctynHsl Takke Ha CD-ROM.

6. Mensuuk, H. JI. Tucniepcurie cucremsl : npaktukym / H. JI. Mensnuk, 3. P. Mymnuna,
O. A. Mumypuna ; Marautoropckuii roc. Texanueckuit yH-T uM. I'. 1. HocoBa. - Marautoropck
:MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3ari. ¢ TUTYI. 5KpaHa. -



URL: https://host.megaprolib.net/MP0109/Download/MObject/20681 (mara oOpamicHus:
07.03.2024). - MaxkpooObekT. - TekcT : amekTpoHHBIA. - CBeAEHUs JOCTYIHBI TaKXKe Ha
CD-ROM.

7. Mymiuza, O. P. OKuCIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMM . MPAKTUKYM [IUIs
By30B] / D. P. Mymuna, O. A. Mumypuna ; MarHuToropckuii roc. TeXHU4ecKuil yH-T uM. I .
HocoBa. - Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. - 1 CD-ROM. - 3arn. ¢ turym.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885  (mara
oopamenusi: 07.03.2024). - MakpooObekT. - TeKcT : aeKTpOHHBIH. - CBeIeHHSI JOCTYITHBI TAKKE
na CD-ROM.

8. Konsima, JI. I'. OkucnuTenbHO-BOCCTAaHOBUTENbHBIE peakiiui. OCHOBBI QJIEKTPOXHUMUH :
yueoHoe nocodoue / JI. I'. Konsna, 3. P. Mynmuna ; MI'TVY. - Maraurtoropek : MI'TVY, 2015. - 58
c. . wmin, T1abm. - URL: https://host.megaprolib.net/MP0109/Download/MObject/159 (mara
obparnienus: 07.03.2024). - MakpooObeKT. - TEKCT : 3JIEeKTPOHHBIH.

9. Mysuna, D. P. DiekTpoxumus . npaktukym [mis By3oB] / D. P. Mymmna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckui yH-T uM. I'. . HocoBa. - Marauroropcek :
MI'TY wum. I . Hocoma, 2020. - 1 CD-ROM. - 3arn. c¢ Turyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : aneKTpoHHBIN. - CBeeHus AocTynHbI Takxke Ha CD-ROM.

10. Koposun, H.B. O0mmias xumust: yde0. Ui TEXHHYECKUX Harpas. u crerl. By3oB /H.B.
Koposun —9-¢ uzn., nepepad.- M.: Beicur. mik., 2007.- 557 c.: mi. - ISBN 978-5-06-004403-4. -
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texHndeckui yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HenmocpeACTBEHHBIN.

3. Komsma, JL.I. CkopocTh XHMHYECKHUX pEaKIHA W XUMHUYCCKOEC paBHOBECHE:
Mertoanyeckre ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» A
00yJaroIuXcss BCEX HAIMPABICHHUN MOATOTOBKU U CIICIHAIbHOCTEH Beex ¢opm obOyuenwus / JI.T.
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4. PonnonoBa, H.M. Xumundeckas kuHeTHKa. XMMUYECKOE paBHOBECHE: METOAMYECKHE
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3.P. Myminna; Marauroropekuii roc. texuanueckuit yH-T um. I'. . HocoBa. — Maraurtoropek : MI'TY
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10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TMPOIECCHl: METOAUYECKHE YKa3aHus K
nabopaTopHoii pabore Mo MUCHMIUIMHE «XUMHS» Ui OOYYaloIUXCs 10 BCEM HAaIPaBICHHIM
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r) [Iporpammuoe oGecnneuenue u UHTEepHET-pecypcen:

IIporpammHoe oGecnieueHue

Haumenosanue .
0o Ne noroBopa Cpoxk neiicTBHS TUIIEH3UH
MS Office 2007 |y 135 1 17.09.2007 GecCpOTHO
Professional
FAR Manager cB00OAHO pacnpocTpansemoe [10 0OeccpoyHO
7Zip cB000JTHO pacrpoctpansemoe [10 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX M HH(POPMAIMOHHBIE CIIPABOYHBIEC CHCTEMBbI
Ha3zBsanue kypca CchllIKa

OnexkTpoHHas 0a3za mnepuoauMuecKux uzaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Hanmonanbnas nH()OPMAIIMOHHO-aHATUTHYECKAsT

cucreMa —  Poccmiickuii  magekc  Hayunoro[URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

IMouckoBas cucrema Axkagemuss Google (Google URL: https://scholar.google.ru/
Scholar)

denepanbHOE roCyIapCTBEHHOE OF0KETHOE

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

HDOMBIHIHCHHOﬁ COOCTBEHHOCTHY

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




OnekTpoHHbIe pecypchl oubnuoreku MI'TY um. T'.H.
Hocosa

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTLITHHBI (MOLYJIs1)

https://host.megaprolib.net/MP0109/Web

MarepuanbHO-TEXHHUECKOE 00ecrieueHNe JUCIUTUINHBI BKITIOUACT:

VYueOHble ayIuTOpUW JUISL TPOBEICHMS 3aHATUH JIeKIMOHHOro THma. (OCHaIeHue:
MynbTUMEANIHBIE CPEICTBA XPaHEHHS, IEPEIau U MPEICTaBICHUS HHPOPMALIUH.

VYueOHble ayAWTOpPHH JJsl TPOBEACHHS J1a0OPAaTOPHBIX  3aHATHH, TPYNIOBBIX H
WH/IMBUYAJIbHBIX KOHCYJbTALUH, TEKYIIETO KOHTPOJIS M MPOMEXYTOUHOM aTTectanuu. OcHalleHue:
OO6opynoBaHue [UIs BBIIOJHEHUS JTa0OPAaTOPHBIX PabOT, XUMHUYECKas 1OCY/1a, PeakTHBbI, Harmsansie
MaTepHaIbl: TAOJIUIIbI, CXEMBI, IJIAKATHI.

[Tomemennss u1s caMOCTOSATENbHOM paboThl oOyuarommxca. OcHamienue: IlepconanmbHbIe
xkommpioTepsl ¢ makerom MS Office, Bbixomom B MHTEpHET M € JOCTYIIOM B 3JICKTPOHHYIO
MH()OPMAIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHTETA.

[Tomemenns s XpaHeHHs ¥ TPO(PUITAKTUIECKOTO 0OCITyKUBaHUSI Y4eOHOTO 000PyIOBaHUSL.
Ocunamienue: Cremnnaxu, ce(sl uig XpaHeHUS yueOHOTO 000pyaoBaHust. IHCTpyMEHTHI AJisi peMOHTA
1a60paTOPHOTO 00OPYAOBAHUS.
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6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MIPOMCXOJUT Kak BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK M Ha IUIAHOBBIX KOHCYJbTAIUSAX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYAECHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSM U BBIIIOJIHEHUS IOMAITHUX 3adaHU.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA M0 KaXKJIOMY pa3Jeny IUCUUILIMHBL. TecThl BKIIOUYAIOT TEOPETUUECKUE U IIPAKTUUECKUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXIAOMY BOIPOCY Mpelsiaraercsi YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3yiabTaTOB OCYILECTBIISCTCS IyTEM
COIIOCTABJICHHUS MOJYYEHHBIX PE3yJbTaTOB C ATAIOHHBIMU M MPOTEKAET OUeHb OBICTPO. MaKkcHMaibHOE
KOJIMYECTBO 0ayIOB B Kak0i Teme Kypca — 10.

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

DHepeemuKka XumuyecKux npoueccos
MosxeTr 1M mpouecc pacTBOPEHMs] BELIECTBA B BOJAE CONPOBOXKAATHCS POCTOM SHTAIbIIUHU
CUCTEMBI?
Mosxer nu ycnoBue AH<0 xapakrepr3oBaTh paCTBOPEHUE BELIECTBA B BOJE?
UTto Ha3bIBaeTCs TEIIOTOM (SHTAIBIIMEN) PACTBOPEHUS BEIIeCTBA?
Uto Ha3bIBaeTCH TEIUIOTOM (SHTAIBIIMEH) HEHTpaIU3aIun?
Uto Ha3bIBaeTcs TEIUVIOTOM (FHTANIBIIMEN) OCAXKIEHUS?
Kak n3mensiercs sHTanbIuUs B SK30TEPMUUYECKUX peaKLUsX?
Kaxkoit 3HaK ©MeeT M3MEHEHHE SHTAIBIINU SHIO0TEPMUYECKON peakuun?

=

Nogakown

Tema «XuMnueckass KHHETHKA»

Cropocmb xumuueckux peaxkuyuil
UTto n3yyaeT XuMHU4ecKasi KHHeTHKa?
JlaiiTe orpeneneHne CKOpOCTH TOMOT€HHOW U IeTEPOre€HHOM PEaKIU.
Ot kakux (aKkTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKkiu?
JlaiiTe onpeneneHue 3aKoHa JAEMCTBUS Macce.
UTto Ha3BIBaIOT KOHCTAHTON CKOPOCTU?
Ot xakux ¢akTopoB 3aBUCUT KOHCTaHTa ckopocTu? Chopmynupyiite npasuio Baut-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbIM KodppunueHToM? Kakue oH MOXET UMETh 3HaYCHUS?
[Toyemy noBbIIEHNE TEMIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIINU?

N~ WNE

Tema «PacTBOpBLDY

Ilpuzomoenenue pacmeopa conanoil KUCIA0Mbl U YCMAHOBIEHUE €20 MOYHOU KOHUEHmpauuu
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?



SourwdE

NogakrowhE

BOoo~NoOR~WNE

NogakrownE

10.

11.

12.

0.

Dnekmpoaumuyeckasn ouccouuauus
Kaxkue BelrecTBa Ha3bIBaIOTCS SIEKTPOIUTAMHU?
Uto Takoe 3IeKTpOoIuTHYECKas: JUCCOUaIus?
UTO Ha3BIBAIOT CTENEHBIO IUCCOIUALIUN IEKTPOIUTA?
Kaxkue 31eKTpoanuThl OTHOCSATCS K CHIIBHBIM?
B kakom cinyyae peakiiuy HOHHOTO 0OMeHa MPOTEKAI0T HeoOpaTuMo?
Kakue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B HOHHOM BHUJIE?

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

Tema «/lucniepcHbIe CHCTEMBD»

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 yCTONYNBOCTH?
YeMm 00yciioBI€HA CETUMEHTALMOHHAs YCTOHUYNBOCTD?
Kakoii nmpouecc Ha3pIBaeTCs KOarysiiuein?
Ha3zoBute cnioco0bl Koarysisiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucnumenbHo-60CCManOGUmMeNbHble PeaKyul
Kakue peakiiny Ha3pIBalOT OKUCINTEIbHO-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 WJIM BOCCTAHABIMBAETCA?  YBEIWYMBACTCS WU
YMEHBIIAETCS €ro CTENEHb OKUCIICHUS?
SIBnsercs 1M BEIECTBO, IPUHUMAIOIIEE €-, B HEKOTOPOM pEeaKUUM OKHUCIUTEIEM WIH
BoccraHoBUTesleM?  OKHCISi€TCs OHO WJIM  BOCCTAHABIMBAeTCA?  YBEIMUYUBAECTCA WU
YMEHBILIAETCS €T0 CTENEHb OKUCIEHUS?
VYKaKuTe CTENeHb OKUCIIEHUS aTOMOB B CIEIYIOIIMX BEIIECTBAX: XJOpuA Oapusi, o, XJopHas
KHUCJIOTA, IUaHU-UOH, TUIPOKCUJL MarHus, TeJIypoBas KUCIIOTA.



13. Yro Takoe OKUCIUTEIbHO-BOCCTAHOBUTEILHBIN IIOTEHITNAI?

14. Kakue peakiuu OTHOCSTCS K peakUsIM JUCIPONOPLUOHUPOBAHUS?

15. Kakwue peakiiu OTHOCSATCS K BHYTPUMOJIEKYISIPHOMY OKHCJICHHUIO - BOCCTAaHOBJICHUIO?
16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYJISIPHOMY OKHCJICHHIO - BOCCTAHOBIICHUIO?
17. UYrto Takoe 3JIEKTPOABIKYIIAs CHUJIa OKHCIUTEIbHO-BOCCTAHOBUTEIHHOM peaKIuu?

TeMa «JIeKTPOXUMHYECKHE CHCTEMbD)

Dnekmpoxumuueckue npoyeccol
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.

S~ wd P

Koppo3usa memannos

1. Yo Takoe koppo3usi?

2.  Kakwue BUabI KOPpO3UH BaM U3BECTHBI?

3. DnekTpoxuMu4ecKas KOppo3us. AHOIHOE OKHCIEHHE MeTallla W KaTOAHOE BOCCTAHOBIICHUE
OKUCIIATES.

4.  Tlepeuucnure criocOOBI 3aITUTHI METAJIIOB OT KOPPO3HH.

5.  Ilouemy BO3pociia CKOPOCTh BBIIEIECHUS BOAOPOa MPU A0OABICHUN COJN?

6. CpaBHuUTE pe3ynbTaThl ONBITOB IO KOPPO3UHU IIPU KOHTAKTE JKeJie3a U IUHKA, U JKele3a U METHOU

IIPOBOJIOKH B IUCTHIUIMPOBAHHOU M «MOPCKO#» Boje. I ie mporece mporekaer ObICTpee U Y€M BbI
3TO 00BsAcHUTE?

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. Kaxk u3MeHsieTcst SHTPOMHSI PU Pa3NI0KEHUU KapOoHaTa KaIbIus?
a) YBEIMYMBACTCS B) HE YMEHbBIIIaeTCs
0) yMeHbIaeTcs T') HE 3HAI0
10. [lanHas peakuus:
2KCIO; (rgy —2KClI (18y+30; () AH<O moeT caMonponu3BOJILHO MPOTEKATh
a) B IPSIMOM HaNpaBJICHUU B) HE MOXET MPOTEKATh
0) B 00paTHOM HampaBlIE€HUU T') HE 3HaI0

XuMHu4yeckas KHHETHKA

B Tectax mo Teme «XuMHuUuecKasi KHHETUKa»: TIEPBOE, BTOPOE, TPEThE, YSTBEPTOE U MATOC 33 TaHUS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCBMOE, JIEBITOE H JIecsaToe — B 1 0ajul, a OJUHHAAIATOS
—B 2,5 Oaia.

TecT Ne 1

1. Pazgen XuMuu, U3y4arOMIHid CKOPOCTH M MEXaHU3MbI XHMHYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKA
0) TepMOXHUMHUS
B) XUMHYECKasi KHHETHUKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMms, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOTHBIX BEIIECTB



0) U3MEHEeHHEe KOJMYECTBA BEIICCTBA PEAareHTOB (MJIM MPOIYKTOB) PEAKIINH B CAMHHUITY
BPEMEHH B €IMHUIE O0BeMa
B) KOJIMYECTBO BEUIECTBA MPOJYKTOB pPEaKLUU K MOMEHTY OKOHYAHHsI peakluu
3. B Kakux enuHUIIAX BBIPAKAETCS CKOPOCTh XUMHUECKON peakiunu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
4. Or xakux (pakTOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIbI PEarupyroLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO cCocy/a
5. CocrosiHue XUMHUYECKOTO paBHOBECHS 00PaTUMBIX MTPOLIECCOB KOJTMUECTBEHHO XapaKTePU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BbIpaskeHUE Il 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. Kak 3anumiercs: BeIpakeHHE Il KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B’
6) Kp = [C][D]/ [A][B]
») Kr = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3piBaeT 3HAYCHHUE TEIIOBOTO A (deKTa peakiuu?
ayl E _%

[

6) 2 2
A

% ;
—y A

XOJI pEaKIfu

B) 3

v

9. Yrto MOXHO CKa3aTh O PeaKInH, N300paKEHHON Ha AHarpaMme K Bompocy 8?7

a) HK30TepMHUECKas peaKIus

0) SHIOTEepMHUUECKas PeaKIUs

B) peaKIs ONUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMELIAETCs BJIEBO.

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 IICIOYHYIO WM KHUCIYIO Cpemdy.
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. VYkaxwurte pa3Mepbl YaCTHIl KOJJIOWIHBIX CHCTEM

1) menbire 1 HM

2) 6oubiire 100 HM

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

1) KaTHOHBI

2) aHHOHBI

3) nossIpHbIE MOJICKYIT
3. I KaKoro 3JEKTPOJUTA MOPOT KOATYIISIIUN KOJUIOU/IA C MOJIOKUTEIFHO 3apsHKEHHOW YacTULICH
JIOJDKEH ObITh HAMMEHBIINM?

1) xnopua Kamus

2) cynbdar Kamus

3) oprodochar Kamus
4.  Munenna 30J1 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPACT POJIb HOHHOTO cTabuim3aropa?

1) xnmopup xenesa (111)

2) Boga

3) ruApOKCHT KaJTns
5. IIpu B3aummopeiictBuu 20 mn 0,001H nutpara csunma (1) ¢ 10 mn 0,02H cynbdarta kamus
obpasyercs 30mb cynbdara cBuana (l1). K kakomy 31€KTpoAy IOHKHBI MEPEMEIIAThCS YaCTHIIBI
JMCTIEPCHOM (ha3bl MPH AMEKTPOIH3e?

1) HaxOASTCS B COCTOSHUM TUHAMUYECKOTO PAaBHOBECHUS

2) K KaToy

3) k aHOY
6. B nBe kosi0Ob HAJIMTO 110 50 MIT 30715 TUAPOKCH A Kese3a. [ TOro 4ToObI BBI3BAaTh KOATYJISIHIO
3011 TOTpedoBasIoch 100aBUTH: B epByto — 5,3 M 1H pactBopa xnmopuna kanus; B 1pyryto — 18,7 mi
0,001H pactBopa docdara HaTpusi. Berauciaure nopor Koaryisiui KaKIoro dJICKTPOIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccCol
B Tecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC MponecCu»: MEPBOC, BTOPOC, TPETHE,

YETBEPTOE M MATOE 3a7aHusl olleHuBaroTcs B 0,5 6anna; mecroe — B 1 6ami; ceapmMoe U BOCbMOE — B 2
Oama, a qeBsSTOC — B 2,5 OasioB.

Tecr Ne 1

1. OKuCIUTENs — 3TO aTOM, MOJICKYJIA UIIA HOH, KOTOPBIHI ...
1) YBEJIMYUBAET CBOIO CTEIIEHb OKHMCIICHHUS
2) OPUHAMAET DIICKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI

2. TIpoiiecc BOCCTAaHOBIICHUSI UMEET MECTO B Clly4ae, KOTaa ...
1) HEWTpaIbHBIE aTOMBI IPEBPALIAIOTCA B MOJIOKUTEIBHO-3APSKEHHBIE HOHBI
2) MOJIOKUTEIBHBIN 3apsii HOHA YMEHbBIIACTCS
3) OTPULIATEIBHBIN 3apsi] MOHA YBEIUIUBACTCS

. VI3 npencrasieHHbIx Hioke peaknnit Kk OBP aucnponopiinoHupoBaHus IPUHAICHKHUT ...

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

4. K BOCCTaHOBUTEISAM OTHOCSITCH ...
1)  meTaibl, BOAOPO/, YIIIEPO
2)  aKTHBHBIC HEMETAJIbI



3)  DJIEMEHTHI, HAXOMAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CtemneHn OKUCIIEHUSI KUCIIOPO/a a) B BOZE M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI . . .
1) a)-2;06)-2
2) a)—-2;0)+2
3) a-20-1
6. Ilepmanranar kanus B OBP, nmporekaromux B KUCIION cpefie, BOCCTaHABIUBAETCSA JO ...
1)  xaruona Mn?*
2)  MaHraHaT-uoOHa I\/InO42_
3)  okcuma mapranmna (1) MnO
7. B peakumu, npotekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuto
MIOJIBEPTarOTCs CIACAYIONIUE SJICMEHTHI ...
1) a3orwmcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PUIHEHTOB B peaKiuu, IPUBEICHHOH B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
2)

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

3J1eKTp0ngnqec1cne CUCTEMBbI

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

Tect Nel
1. DNEeKTPOAHBIN MOTEHIIUA ONPEACIIAIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccuuraiite DJIC rampBanmueckoro siaementa MQ|IMQSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nmpoaykTsl 00pa3yroTcs Ha KaToze IpH JIEKTPOJIN3e pacTBOpa HUTpara cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THas KUCIIOTa
4) KHUCJIOPOJT
4. VYkaxute cymMmmy KO3 QHUIIMEHTOB B YpaBHEHUH JIEKTpoin3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥W3 TOpPHUBEICHHBIX  OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIMHA  MPOTEKAeT
CaMOIIPOU3BOJIHHO B MPSIMOM HAIpaBICHUH?
1). FeSO,; + Cu —...
2) CuSO, + Fe —...
3) CuSO4 +Na —...

4) HCI+ Cu —...



6. Bbrunciure Maccy LMHKA, HOJIYYEHHOIO IpH 3JEKTpoiu3e Ccynb(ara IUHKA, KOTOPBIN
npoBoAwIn B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1-107*
2) 0,05
3) 0,013
4) 6,7-10°°
7. [IpuBeauTe CXEMbl DSJIEKTPOAHBIX MPOIECCOB W MOJIEKYJISIPHOE YpaBHEHHUE PEaKIUH,

NPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppO3uM rajbBaHonapbl Zn|Mg B cepHokuciion cpene. B
OTBETE YKOXKUTE CyMMY KO3(DPHUIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHUU.

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

BHreaynutopHasi camocrosiTelbHas padoTa 0OY4YaIONIMXCS OCYIISCTBISIETCS B BUAC M3YyUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOILIEMY pa3/ielly ¢ MpopaboTKON MaTepuaia; ohOPMIICHUS OTYETOB MO
nabopaTOpHBIM paboTaM U BBITIOJTHECHUS JIOMAITHUX 3aaHUH.

BapuaHThl TeMaTHYeCKMX JOMAIIHHUX 3aJaHUI /151 BHEAYIUTOPHOI CAMOCTOSATEIbHOI PadoThI
CTY/J€HTOB IO TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XUMH4YeCKasi TEPMOTHUHAMHUKA»

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

3ajgayga Nel

Ja peakunn CHy oy + CO2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU NIPHU CTAaHIAPTHBIX YCIOBHUSAX M pu  Temmepatype T = 927 o,
eclu TerIoBoi 3((deKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHHUTCA. Y KOKUTE: a) BhIICTSAETCS
WIM TIOTJIONIACTCS JHEPTHs B XOJ€ peaknuu; O) NPUYNHY HAWJICHHOTO W3MEHEHHUS SHTPOIHH.
Paccuwnraiite TemnepaTypy Hadaia peaxkium.

3ajgaga Ne2

Beruncnure tennosoit 3 dext peakuun: CaCy ) + 2 HoO) = Ca(OH); () + CoH; (1), mOIB3ysACH
CTaHJIAPTHBIMU TEIJIOTAMU O0Pa30BaHMs pearupyromux BemecTB. CKOIBKO TEIUIOTHI BBIACIUTCS WIH
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3ajgaga Ne3

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

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

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

Jlomaninee 3aganue Ne 2
mo TeMe «XMMH4YeCKasd KHHETUKA)

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

3amaua Nel
Peaxnus nporekaer no ypaBHeHuto: O; ) 2 CO ) = 2 CO; (). HauanbHble KOHIIEHTpanuu

pearupyromux BemectB paBHbL: [Oz] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoiabKO pa3 U3MEHUTCS



CKOpOCTh MpsAMON peakumu, kornpa mnpopearupyeT 30% CO? Bo CkoNbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peakiuu, €CIU YBEINYUTh JaBlIEHUE B CHCTEME B JBa pasza?

3amaya Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIUIO PU TEMIIEpaType
200 °C, ecim TemmepaTypHbIii KO3 (UIHEHT CKOPOCTH PEaKIH paBeH 2. Bo CKOIBKO pa3 H3MEHHTCS
IIPU 3TOM CKOPOCTh PEaKIHH?

3amaga Ne3

Haiinute HayanpHble KOHIEHTPALUU UCXOAHBIX BEIIECTB M KOHCTAHTY PABHOBECUS PEAKIUU:
Fe (7 + H2O ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHIIEHTPALMU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3amaua Ned

Jus peakumonnoi cucremsl: CO ) + HoO ) = COz (7 + Hy () HavanbHble KOHICHTPALMH
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 KOHLIEHTpALMU PEareHTOB KOHCTAHTBI PABHOBECHS CISAYIOIIMX PEAKIIUN:

Ng(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COQ(F) +C = 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HzO(r) = CO» @ T Hz(r), AH =-41,1 k]I x.

VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHUS ATUX PEAKIIMA: a) PU TOHKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIIMICHUU [aBICHHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

JlomamHee 3axanue Ne 3
mo reme «PacTBopbp)

B nmomammHem 3amanum mo Teme «PacTBOphI»: TmepBas, BTOpas, TPEThd W IIATas 3ada4H
orieHuBaercs B 1 6ayut; werBepTas u mectas — B 0,5 Oaia.

3amaua Nel

B kakom o6beMe BoabI ciienyeT pactBoputh 1351 SNCl, ans momydenust 3M pacTBopa xjiopuaa
onosa (Il) c mnotHocThIO P = 1,405 T/™MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; O0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; T) THUTP; 1) MOJIbHYIO JIOJIFO BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIEC W  HAIIMIOHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKuHﬁ
B3aUMOJICHCTBUS CIEAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPABHEHUS PEAKIUi K CIETYIOIIUM HOHHBIM:

Ba?* + CrO;~ — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3angaya Ne4

Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.



3amaga Ne5
Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOs),. KBr? CocraBbte

MOHHBIC ¥ MOJICKYJISIpHBIC YPaBHEHHS THIPOJIM3a COOTBETCTBYommMx coseil. Kakoe 3nauenne pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3azmaga Neb
Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro

COCIUHCHNA.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE MPOLIECCHI»

B nomamnem 3agannu o reme « OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIE IIPOLIECCH»: TIEpBas 3a1a4a
orieHuBaercs B 1,5 6amia; Bropas — B 2,5 6aya; TpeThs — B 1 Oa.

3amaya Nel
[TonbGepure KOAPGUIUCHTHI B ypaBHEHUSAX OKHCIUTCIBHO-BOCCTAHOBHUTEIBHBIX PEAKIIHM.

VKaxuTe TN KaXKJI0M PEaKIuu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHIY M OINPEACIUTE HANPABICHHE CaMOIMPOU3BOJIBLHOTO
MPOTEKAHUS  TEPBOM  PEaKIUu  TPU  CTAHAAPTHBIX  YCJIOBUSAX,  HCIONB3ysS  3HAYCHUS
OKHCIIUTEHHO-BOCCTAHOBUTENBHEIX IIOTEHIMATIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO3z; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0

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 (pas6) —

3agaga Ne3

Hausl aBe okuciauTenbHO-BoccTaHoBUTENbHBIE mmapel: KNO;, KNOj3; u Pb(NOs),;, PbO..
[Tonb3ysick TaOyuIeld CTAaHAAPTHBIX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX TOTEHIIUANIOB, COCTABBTE
ypaBHEHME BO3MOXXHOW peakiuu B ykaszaHHoiH cpene (HNOj). Paccuuraiite 3HadeHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIUH.

Jlomamnee 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.

3agauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yrollell peakiiy, MPOTEKaIoield Mpu paboTe rajlbBaHUYECKOTO JJIeMEHTa
Co/Co(NOs); // AI(NO3)s/Al. Paccuuraiite DJIC (E) rampBaHHUYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBUSX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTMOHOB METAJIJIa B KATOJIHOM pactBope, mpu KoTopoit D/IC raibBaHUYECKOT0 3JIEMEHTA YMEHBIIUTCS
Ha 0,02B.



3amaya Ne2

[IpuBenuTe CXeMBbI DJCKTPOAHBIX TPOIECCOB M  MOJEKYISPHBIE YPAaBHEHHS PEaKIIHiA,
MPOTEKAIOIINX MIPH AJIEKTPOXUMHUUECKOH Koppo3uu rampBaHonapbl Co/Ni: a) B kucinoit cpene; 60) BO
BJIQKHOM BO3/yXe.

Onpenenute yObUIb Macchl aHO/A TPU KOPPO3UHM B KUCIOH cpene 3a 20 MHH, €ClM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (aHOI WHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYMHBI YMECHBIIICHHS BBIX0JIa METAJIJIa [0 CPABHEHHUIO C PACUYCTHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KonTpoJibHbIe BOPOCHI 10 TeMe «XMMH4YeCKasi TePMOANHAMHKA)

OCHOBBI XMMHUYECKOIN TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepMoanHaMuyecKkue napaMeTpsbl U PYHKIIMU COCTOSHUSL CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTANBNUS KaK (YHKIUS COCTOSHUS CUCTEMbI. DHTAIBINS 00pa30BaHMs BEIIECTBA.
TemnoBoit >ddext xumuueckoil peakuuu. DakToOpbl, BIMSIONIME HA TEIUIOBOH 3(dekT
XMMHYECKON PEaKIuu.

7.  Tepmoxumus. 3akoH ['ecca.

8.  CuencrBus u3 3akona ['ecca.

9.  DHrpomnus kak GyHKLUS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuii 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XnMuyeckast KnHeTuka. CKOpoCcTh XMMHUYECKON PEaKLIMK U METOBI €€ PETYIUPOBAHUS.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIOIUX MacC).
Bausinue Temneparypsl Ha CKOpoCcTh xuMHuuyeckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallMM. Y paBHEHHE AppeHunyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuit 6apbep.

Karanmutrueckue cuCTeMBI.

BnusiHue xkatanu3aropa Ha CKOPOCTb XUMUYECKOW PEAKIIUH.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BnusHHE KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUisd OJJHOKOMIIOHEHTHBIX CHCTEM.

RROoOoNoO~WNE



KonTposbHbie Bonmpockl 10 TeMe «PacTBopbD)

7.  Tlomsarue pactBopa. PactBopumocTh BemecTBa. PacTBopuMocTs rasa.
8.  PactBoprl. CrnocoObl BBIpa)XEHUS KOHIEHTpAIlMM PACTBOPOB (MaccoBas MAOJs, MOJSpHas
KOHIEHTpALKs, MOJISIPHAs KOHLIEHTPALIU SKBUBAJICHTA, MOJIbHAS J10JISL, TUTP).
9.  KomnmurarusHble CBOMCTBa pacTBOPOB. MaeanbHbII pacTBOD.
10. 3akownsl Payns: | (toHomerpudeckuii) u |l (30ymumrockonuaeckuii 1 KpUOCKOTTMYECKHUH ).
11. Ocmoc. OcmoTrueckoe napienue. Cxema ocMOMeTpa.
12. KucnoTHO-OCHOBHbIE B3aUMOJICHCTBUS BEIIECTB.
13. HWonHHas TeopHs KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIE MOHITHS U TOJOKEHUS TEOPHH
Appenuyca.
14. luccommarusi KHCJIOT, OCHOBAaHHUH W COJEH C TOYKH 3pEHHUS HMOHHOW TEOpHH AppeHHnyca
(mpumepsr).
15. Crenens auccounanuu. CuiabHbIE U clIa0ble JIEKTPOIUTHIL.
16. Huccoumanus cnadbbix snexTponnToB. KoHcTaHTa AMCCcOnMaIug.
17. 3akon pazbaBnenust OcTBaib/a.
18. Peaxiuu moHHOrO 0OMEHA MEXKIY JIEKTPOIUTaMu (Ha MpUMepe peakiuid 00pa3oBaHUs CI1adoro
ANEKTPOJINTA, OCAKA U raza).
19. TIpousBeneHne pacCTBOPHUMOCTH.
20. Honnoe npousBeqaeHNE BOAbl. BOIOPOIHBIN U THIPOKCUIBHBIN TOKA3aTENH.
21. Twunponus coneit. TUmbl ruapoIN3a CONICH.
22. KonuuecTBEHHBIE XapaKTEPUCTUKH MPOLIECCa THIPOIH3a.
23. @axTophl, BIUSIONINE HA TIPOIECC THAPOIIN3A.
KonTpoJibHbIe Bonpocskl 10 TeMe «/lucnepcHbie CHCTEMbI»
1. I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
2. HucnepcHocth. Knaccudukanum 1ucrnepeHbIX CUCTEM.
3. Konmoumnsie pactBopsl. JInopuibHbie 1 TH0()OOHBIE KOITIOUIBI.
4.  CnocoObl MOTy4eHHs KOJUIOUAHBIX PACTBOPOB.
5. CrpoeHune KOJJIOUIHBIX YaCTHLl.
6. IIpaBuno PasHca — [leckona.
7. YCTOWYMBOCTb KOJUIOMAHBIX cucTeM. CTaOuiIn3aTophl.
8.  Koarynauus 1uopuibHbIX U JIHOPOOHBIX KOJIJIOUIOB.
9.  CenumeHTaIus KOJUIOHJIOB.
10. Koarynsmus KOJUIOMIHBIX PaCTBOPOB 3JIEKTPOJIUTAMH.
11. TIpaBumno lyneue — 'apau. Koarynupytomas crnocoOHOCTb.
12.  OnTHueckue cBOCTBA KOJIOUAHBIX PACTBOPOB.
13. DnexTpudeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.
KonTposbHbie Bonpockl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
Npouecchb
1.  OcHOBHbIE NOHATHUS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEaKIUil.
2.  OKHCIHUTETHHO-BOCCTAHOBUTEIHHBIE CBOMCTBA BEIIECTB.
3.  Baxwueiime oKuCIUTENN U BOCCTAHOBUTEIH.
4.  Tunbl OKUCIUTETHbHO-BOCCTAHOBUTENBHBIX PEAKIUi (IIPUMEPBHI).
5. OKHMCIUTEIbHO-BOCCTAHOBUTEIbHBIN MOTEHIUAIL.
6. VYpasuenue Hepucra.
7. CocraBiieHHE OKUCIIUTEILHO-BOCCTAHOBUTENIBHBIX PEaKIil.
8.  HampaBneHue OKHCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIHN.



11.
12.
13.
14.
15.

KoHTpoJsibHbIE BONPOCHI 10 TeMe «JJIeKTPOXUMHYECKHE CHCTEMbI»

DneKTpoXuMudeckue cucteMbl. Kimaccudukarus 3IeKTPOXUMHUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «MeTaul — pacTBOPY.
IManpBanmveckmii 35memeHT Jdanusms — SIkoowu.

DIEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3mepeHne dIeKTPOMHBIX IMOTEHIIMAIOB. Psi  CTaHAApTHBIX AJIEKTPOJIHBIX MOTCHITUAIOB.

CBolicTBa METAJUIOB B COOTBETCTBUU C UX IIOJIOKEHUEM B Py HAIIPSDKEHUH.

16. VYpasuenue Hephcra.

17. DnexTponu3 pacmiaBoB U pacTBOpOB. KaTonHble U aHOIHBIE MPOLIECCHI.
18. OObenunennsiii 3akoH Papaznes. Beixos mo Toky.

19. Koppo3sus meramioB. Kinaccuduxaius KOppo3HOHHBIX MPOIIECCOB.

20. Xwumudeckast KOppPO3Hsl.

21. DnexTpoxuMHuUecKas Kopposus. AHOAHOE OKHCIIEHHE MeTallla M KaTOJHOE BOCCTaHOBJICHUE
OKHCIIUTEISL.

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

23. CkopocTh KOPpO3UH.

24. 3amuTa METajioB OT KOPPO3HUHU.

25. 3amuTHBIE TTOKPBITHSL.

26. DIEKTPOXMMHYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

27. XWMUYECKHE UCTOYHUKH TOKA. ['albBAHHMUECKUN DIIEMEHT.

28. XuMHYeCKHE UCTOUYHUKU TOKA. AKKYMYJISTOPBI.

29.

XUMHYeCKHEe HCTOYHUKH TOKA. TOINIMBHBIC DJIEMEHTEL.



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-3: CnocobeH NpUMEHATHh COOTBETCTBYIOIIMK (PU3MKO-MAaTEMaTUUYECKUN anmapaTr, METOJbl aHajdu3a M MOJAEIUPOBAaHUS, TEOPETUYECKOIO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS NIPU PEIIEHUH ITPO(eCCHOHAIBHBIX 3a]1a4

OIIK-3.1

Hcnonp3yer Meronbl a”anmusa U
MOJEIUPOBAaHKUS  I[PU  PELICHUU
npodeccrnoHalIbHbBIX 3az1ady,

MOJCIIMPOBAHUU U IMPOCKTUPOBAHUU
OHCPIroCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

1. OCHOBHBIE METO/IbI XUMHUECKOI'0 aHAJIN3A.
2. OcHoBHBIE IPUOOPHI U 000PYIOBAHUE JUISI XUMHUYECKOI'O aHAJIN3a BEILECTB.
3. Metoauku npoBeaeHust onbIToB. [IpaBuia TeXHUKH 0€30MaCHOCTH.

Ilpakmuueckue 3a0anusn:

1. Jna peakuuu CHy y + CO, () = 2 CO ) + 2 H; (1) onpenennure BO3MOKHOE HAIIPABICHHUE
CaMOIIPOHM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M IpH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢ GdeKT peakuu O0 3aJaHHOW TemmepaTypbl HE M3MEHHUTCS. YKaxHuTe: a)
BBIJIETISIETCSl WM TOTJIOUIAETCS 3HEPIHsl B XOJA€ peakuuu; 0) NMpUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOLIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI STUX peaKUui: a) NPH MOHWKEHUU TEeMIepaTyphl, €CIU JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

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

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

5. 3o1b rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TOJY4EHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEILIBI.

6. PaccumTaiiTe 3lEKTPOABIKYIIYIO CHUITYy M ONPEIEIUTE HAIMPaBICHUE CaMOIPOU3BOIBLHOIO
POTEKaHUS peaximu npu CTaHJAPTHBIX YCIIOBUSIX, UCTIOJB3YS 3HAaYEeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX IPOLECCOB W MOJEKYJSPHBbIE YpPAaBHEHMS pEaKIHid,
MPOTEKAIOIIUX MPH JIEKTPOXUMHUYECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioii cpejie; 0) BO
BJIaKHOM Bo3ayxe. Onpenennrte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIION cpese 3a 20 MUH, ecliu




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

MHAMKATOpa KOMIIETEHIIUH
CKOpoCTh Koppo3uu coctaBuia 0,01 r/4.
8. CocTaBbTe JEKTPOHHO-UOHHBIE YPAaBHEHUS AIEKTPOAHBIX IIPOLECCOB (aHOJ UHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKLIUHU, IPOUCXO0IsIIeH pH d1eKTposnse pactBopa CoSOy4 Beruncnure
(bakTHYECKOE KOJMYECTBO MeTaula, MoJydeHHOro Ha karozae mpu siektponusze Co(NOs),, ecnu
ANEKTPOJIM3 MPOBOAMIAM B TedeHuMM 1 4. Beixog Meramna no Toky coctaBumil 85%. YKaxwurte
BO3MO>KHbIE IPUYMHBI YMEHBIIEHUS BbIX0/1a METAJUIA [10 CPABHEHUIO C PACYETHBIM.
OIIK-3.2 Cnocoben IIPUMEHATH Ilepeuens meopemuueckux 6onpocos:
COOTBETCTBYIOILUI 1. OCHOBBI XMMHMUYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
(bu3uKo-MaTeMaTUUYEeCKUN  amnmapar | CUCTeMbl, QYHKIIUN COCTOSIHUSI cUcTeMbl. [1epBbIil 3aKOH TEPMOJUHAMUKH.
pu TEOPETUUYECKOM u|2. DHepreTuka XMMHUYECKHUX IPOLECCOB.
HKCHEPUMEHTAIBHOM HCCIIEOBAaHUH | 3. OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.
B pelIeHnun 3ajady | 4. OHntponus. YpasHenue bonbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.
SHeprocoOepeKeHus 5. Oneprust [ m66ca. HarpaBneHust XMMUUYECKUX IPOLIECCOB.
6. Xumuueckasi kuHeTuka. CKopocTh Xxumuueckoi peakuuu. CpeaHssi U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.
7. CKOpOCTb peakiiui U METObI €€ PeTyIHPOBAHMUS.
8. Baustnue Temmneparypsl Ha ckopocTh peakuuu. [lpasuno Bant-I'odda.
9. OHeprus akTUBallMU. AKTHUBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.
10. KaranuzaTopsl 1 KaTalUTUYECKUE CUCTEMBI. [ OMOTE€HHBIN KaTanus.
11. Karanu3aTopsl 1 KaTaIUTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.
12. Xumuueckoe paBHoBecre. KoHcTaHTa XMMHUYECKOTO paBHOBECHSI.
13. Cwmemenne xumudeckoro paHosecus. [Tpunnun Jle [larense.
14. PactBopbl. CocoObI BeIpaskeHUs! KOHLEHTPAIUK PacTBOPOB.
15. PactBopb! 31ekTpoauToB. CTeneHb U KOHCTaHTa IEKTPOIUTUYECKON TUCCOLUAMU. 3aKOH
pa36asnenus OcTBaibaa.
16. Jucconumanus KUCI0T, OCHOBaHUM, coniell. AMQOTEpHbIE JIEKTPOTUTHI.
17. PactBopumocts. IlpousBenenne pacTBOpUMOCTH. YCIIOBHE 00pa3oBaHUS U PACTBOPEHUS
OCAaJIKOB.
18.  uccoumanus Boasl. loHHOe npousseneHue Bojasl. pH.
19. I'unponus coneil. CTeneHp U KOHCTaHTa THIPOIH3a.

20.  Jlucnepcusle cuctembl. Knaccudukanus. Jlnopunbaeie u 1modoOHbIe KOITOUIBI.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

21. CtpoeHne KOJUIOUTHBIX YacTHII.

22. Koarynsius KoJsIOMAHBIX paCTBOPOB.

23. OKHCIUTEIBHO-BOCCTAHOBUTEIbHEIE CBOMCTBa BEIIECTB. Knaccudukanus
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHIA.

24, DJIEKTpOXUMHUYECKUE cucTeMbl. 3akoHbl Dapanes. DIEeKTPOIHbBIN MOTEHIUA.

25. ["anpBannyeckuii anemeHT Jlanusmsa SIkoOu.

26. DIIEKTPOXUMHUYECKHUE CUCTEMBI: JICKTPOJIN3 pacIuiaBoB. [I[puMeHeHHE 3IIeKTpoIH3a.

27. DneKTponu3. AHOJHBIA M KaTOJHBIA IIPOLIECCHI MPU AJIEKTPOSIU3e pacTBOpoB. [Ipumenenune
ANEKTPOJIN3A.

28. Kopposus. Bumasr koppozun. CriocoObI 3alIUTH METAJUIOB OT KOPPO3UH.

Ilpumepnvie npakmuueckue 3a0anua:

1. OnpenenuTh, ¢ KAKUMHU U3 YKa3aHHBIX HIDKE BELIECTB MOXKET B3aMMOJAEHCTBOBATH PacTBOP
THJIPOKCUIa Kanus: HojoBoaopoaHas kuciora, xjaopua menu (Il), oxcua yrimepona (1V), oxcun
ceunna (1), rumpokcna amomuHus, TUApOKcHa amMMOHUs. COCTaBbTE ypaBHEHHS BO3MOXKHBIX
peakmuii B MOJIEKYIISIPHOW U HOHHO-MOJIEKYIISIPHOU (hopmax.

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBIEHHMsI okcuia xene3a FezO, yriepogom mpu
CTaHJapTHBIX ycioBusAx, u temneparype 1100 K. Peakuuns Boccranosnenus Fe304: Fe304u) +4C
== 3FE(K) + 4CO(F)

3. Temneparypusiii kKo uieHT peakuu paseH 2,5. Kak U3MEHUTCSI CKOPOCTh PEAKITUU: a) PU
noBbleHNH Temrneparypsl oT 60 1o 100°C; 6) npu OXJaXJeHUH peakHOHHON cMecHu oT 50 10
30°C?

4. Ina obparumoii peakiun FesOypq + Hypy = 3FeO) + H O 3anuiure BbIpakeHHe KOHCTaHTBI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHLIEHTPALUU MPOTYKTOB
peaxkuuu.

5. Ilpu mnpoxkanMBaHMM METANIMYECKOTrO THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIH
pacTBOpsieTCsl B KOHLEHTPUPOBAaHHOM CEPHOM KHUCIOTE€ M CIUIaBJIAETCA CO Iueiaoubto. Yro
npeJcTaBisieT coboit 3To coeauHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHBIX pEaKuil.

6. CKOJBKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mMi
notpedyetcs 1 npuroronienus 2 i1 0,25M pactsopa?

7. Kakue BemectBa M B KAKOM KOJMYECTBE BBLAEHATCS NIpHu mnpoxoxaeHun 48250 Ki
AJIEKTpUYeCcTBa depe3 pactBop xiyopuaa mapranna (l1)? CocraBpTe cxemy 3JIEKTPOJH3a 3TOTO




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

pacTBopa.
8. AntoMuHUM cKkilenan ¢ Meabto. Kakoii u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEPHOM
KHCJIOTBI M aTMocdepe BiIaKHOro Bo3ayxa? CocTaBbTe CXEMBbI AJICKTPOXHUMHYCCKON KOPPO3HH.
9. IIpoBecTu aHaMW3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX TaHHBIX C UCTIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB MPEACTABUTH B BHJIC TAOIHIIBI 1.

Tabnuma 1
Howmep O0Bem, Mt Konuenrpauus Bpewms CxopocTb
onbiTa | NaS,03 H,O H,SO4 Na,S;03, 10° | mossienus peaKiuu, 10,
MOJTB/JT MYTH, C !

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To nanHbpIM TabuLbEl 1 TOCTPOUTH TpaduK 3aBUCUMOCTH CKOPOCTH PEaKIMU OT KOHIIEHTPAluu
THOCYNb(aTa HaTpUs, OTIOKHB Ha ocu abcmucc koHneHtpamutoo NapS,Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIIMH.

Crenatp BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAI[MH 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 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 3aU4TEHO» - 00yUaIOIIHIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.





