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JIMcT akTyanu3anum padoueii mporpaMMal

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

IIporokomor 20 1. Ne

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

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

IIporokomor 20 1. Ne

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

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

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

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

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




1 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
MIPOrpaMMBl.

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

«Xumus» 06beMe MporpamMmbl cpeiHe 0011e00pa3oBaTeIbHON MIKOIbI

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

be3onacHOCTh KU3HEEATETbHOCTH

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

OIIK-1.1 Pemaer cranmapTtHbie TpoQEeCCHOHATBHBIE 33aJaud C HPUMEHEHHEM
00IIeMHKEHEPHBIX 3HaHUI
OIIK-1.2 [TpumeHsier MeTOABl MOJEIMPOBAHMSI M MaTeMaTH4YECKOrO aHajlu3a s

pelnreHus 3a71a4 B 1po(eCCUOHANBHON JEeITCALHOCTH




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

— KOHTaKTHas pabota — 58,1 akan. yacos:

— ayauTopHas — 54 akaj. 4acos;

— BHeaynutopHas — 4,1 akaj. yacos;

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

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

dopma aTTecTaluy - SK3aMEH

AynutopHas s
o KOHTaKTHast paboTa E z ®dopma TeKyIero
=
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-1.1,
1.1 Xumuueckas TepMOTHHAMHUKA 6 2 2 pabotsl. [lomariHee
3amanug Ne 1; OIIK-1.2
3amanue No 1.
TectupoBanue.
CaMOCTOSITEIIBHOE
M3y4eHne yueOHon
U Hay4yHOH
JUTEPATyPhI
- oopmiieHne
oTyera o
71a00paTOpHOI
aboTe;
p ’ 3ammura
~ pettiente nabopaTopHOi
JIOMAIIHETO patop OIIK-1.1,
1.2 Xumuueckast KHHETHKA 1 6 2 2 pabotsl. [lomariHee
3agaHus Ne 2; OIIK-1.2
3aganue No 2.
TectupoBanue.
CaMOCTOSITEIIbHOE
n3ydeHune yaeOHon
Y Hay4HOU
JIUTEPATyPhI
- oopmnenue
oTyera o
71a00paTOpHOI
abore;
p ’ 3amura
~ petuierye nabopatopHoi
1.3 PactBOpHI 8 6 2 JIOMAIIHETO aboThl. Jlomarinee OIIK-1.1,
' p 3amanus Ne 3; P ) OIIK-1.2
3aganue Ne 3.
TectupoBanue
CaMOCTOSTENEHOE
u3yueHue y4eOHOH
Y Hay4HOU
JIUTEPATYPHI




- oopmieHHE

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




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

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

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe JieKuuii-0Oece1bl M Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'/I€ TEOPETHYECCKUI
MaTepHuall 3apaHee BbIIAeTCsS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO M3y4YeHMsl, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIGKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO U3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIOJIb30BAHUEM JEMOHCTPALIMOHHOTO XHMHMYECKOIO SKCIIEPUMEHTa, KOTOPBIH IO3BOJISET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOY4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
MIOMOILBIO IEMOHCTPALMH SBIEHUI, peaKLUil WK IPOLECCOB.

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

JIeKIIMOHHBIN MaTepHall 3aKpeIuiseTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peajbHBIMH XUMHYECKHMMH BemiecTBamu. Ha maGopaTopHbIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBECHUH J1a00PaTOPHBIX 3aHATHM 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,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY 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) 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. -
Teker: HenocpeICTBEHHBIN.

11. KpaTkuii cipaBOYHHMK (U3UKO-XMMHYECKHX BennuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Panensb, 3. H. Tumodeena; nox pen. A. A. Pasnens, A. M. [lonomapeBoii. -
10-e u3a., ucnp. u gom. - CII6. : Ban ®enopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
Teker: HenocpeICTBEHHBIN.

12. W3Bectus BBICHIMX Y4Y€OHBIX 3aBelleHUH. XUMHUS M XUMHYECKas TEXHOJIOTHUS:
Hay4YHO-TeXHHUYeCcKuil xypHai — ISSN 0579-2991.

B) MeToauveckne yKasaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUs K
nabopaTopHbIM padoTaM MO JTUCHUILUIMHE «XHUMHs» JUIsl OOydaroluIuxcs BCEX HallpaBICHUN
HOATOTOBKM W ClienuajibHOCTel JgHeBHOW Qopmbl  oOyuenus [/ O.A. Mumypuna;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HemocpeACTBEHHBIH.

2. Komsma, JILI. Xwumuueckas TepMOJWHAMHUKA: METOIUYECKHE yKa3aHUS U
CaMOCTOSITENIbHONW palbOoThl MO AMCLUIUIMHE «XUMHs» i1 00ydyaroIIMXCsl BCEX HalpaBIeHUMN
MOJITOTOBKHM W criennanbHOCTel Bcex (opm oOyuenus / JL.I'. Konsga; Marautoropckuii roc.
texHndeckui yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2023. — 18 c. —
Tekcr : HemocpeACTBEHHBIM.

3. Komsapa, JI.I. CkopocTh XMMHYECKMX pEaKUUH M XUMHUECKOE paBHOBECHE:
Metoauueckne ykasaHus K JaO0OpaTOpHbIM paboTaM IO JAMCHUIUIMHE «XUMHUS» IS
00yuaroIMXcsl BCeX HAIpPaBJICHUH MOJATOTOBKU U CIIelMaNbHOCTeH Beex popm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHudeckuit yH-T um. . WM. HocoBa. —
Marunutoropek : MI'TY um. I'. . Hocosa, 2023. —8 ¢. — TekcT : HenocpeacTBEHHBIH.

4. PomnonoBa, H.U. Xumudeckass kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOIUYCCKHE
yKa3aHHus JUIs CaMOCTOSTENIbHOW paboThl MO JUCHUIUIMHE «XUMHs» JUIsl 00ydaroUIuXcsi BCex
HampaBJIeHUH MOATOTOBKHM W crenuaibHocTel Bcex (hopm oOyuenus / H.U. Pomunonosa, A.II.
ITonomapeB; Marauroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2023. — 20 ¢. — TeKkcT : HeImoCpeICTBEHHBIH.

5. Uympoga, JI.B. PactBopsl: MeTonnueckas pa3paboTka K jJabopaTopHbIM paboTaM 1o
TUCTTATITIHE «XUMUAS» T 00OVUAIOIITAXCS BCEX HATTNABIIEHWI TTONTOTOBKY 1



cnienuanbHocTell Beex ¢dopm obyuenus / JI.B. Uynposa, T.M. KymukoBa, MarHUTOrOpCKUil roc.
texHnyeckui yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —41 c. — Tekcr
. HETIOCPECTBEHHBIM.

6. Uynpoma, JI.B. PactBopel: Meroaumyeckas pa3paboTKa K CaMOCTOSATEIBHOW paboTe o
TUCHUILTUHE «XUMHS» A1 00y4yaroMxcs MO BCEM HAIMpPaBJICHUSM MOJATOTOBKU M CHEIHMAIBHOCTIM
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'. KonmnmonaHble pacTBOPHI: METOJUYECKHE YKa3aHUS K JJaOOpaTOpHOW paboTe 1o
TUCHUILTUHE «XUMHS» A1 00y4yaronuxcs MO BCEM HAIMpPaBJICHUSM MOJATOTOBKU M CHEIHMAILHOCTIM
Bcex (hopm oOyuenus / JL.I'. Konsina, JILA. BoabsiH; MarHUTOropckuii roc. TexHuueckuit yH-1T um. I, U.
Hocoga. — Marautoropck : MI'TY um. I'. K. Hocosa, 2023. — 9 ¢. — TekcT : Henocpe1ICTBEHHBIN.

8. Konsma, JL.I'. OKuCIUTENbHO-BOCCTAHOBUTEIIFHBIE PEAKLIUU: METOIMYECKHE YKa3aHUs K
nabopaTopHoit paboTe MO JUCHUILIUHE «XUMUS» ISl 00yJaroIMXCsl BCEX HAIlPaBJICHUN MOJATOTOBKU U
crieranbHocTeil Bcex ¢opm oOydenus / JLI. Komsma, E.B. Tapactok; MarHutoropckuii roc.
texuudyeckuit yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um. I'. W1. Hocosa, 2020. — 10 c. — Tekcr
. HEIIOCPECTBEHHBIM.

9. Komsna, JLI. OKHMCIUTENbHO-BOCCTAHOBHUTEIbHBIE PEAKIUH U OIJICKTPOXUMHUYECKUE
MPOIIECCHl: METOAUYECKas pa3padoTKa K CaMOCTOSTEIbHOM paldoTe aisi 00y4aroluxcsi MO BCEM
HAIMpPAaBJICHUAM MOATOTOBKH M CIelUaabHOCTAM BeeX (hopm obyuenus / JI.I'. Konsna, E.B. Tapaciok,
3.P. Mymnna; Marauroropcekuii roc. texunueckuit yu-T um. I'. . HocoBa. — Maruuroropck : MI'TY
uM. . . HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIH.

10. Mumypunra, O.A. DJEKTPOXUMHYECKHE IPOLECCH: METOIWYECKHEe YKa3aHusi K
nabopaTtopHoit paboTe MO AUCHUIUIMHE «XHUMHs» A O0y4aromuxcs IO BCEM HAmpaBiICHHUSIM
MOJrOTOBKM M CIEHUATbHOCTAM BceX ¢opm obOyuenus / O.A. Mwumypuna, 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 UHTepHET-pecypehbl:

IIporpammHuoe obecnneyenne

Haumenosanue N
1o Ne morosopa Cpok neiicTBHS TULEH3UH
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
FAR Manager cB000IHO pacrnpoctpansemoe [10 0ECCPOUHO
7Zip cB000JTHO pacrpoctpansemoe [10 0OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX M HH(OPMAIMOHHBIE CIIPABOYHBIEC CHCTEMBbI
HasBanue xypca CchlIKa

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

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

denepanbHOE rOCYJapCTBEHHOE OF0/DKETHOE
yUpexKIeHUE «DenepanbHbIi urctutyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH)

ITouckoBas cucrema Axkanemus Google (Google
Scholar)

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




Harnmonanwsnas undopmanronHo-ananutuyeckas cucremalURL:
— Poccutiickuit unnexc nayunoro nutupoBanus (PUHLL)  |https://elibrary.ru/project_risc.asp

DrexkTpoHHas 0a3a mepuoandyeckux u3ganui East View
Information Services, OO0 «MIBUC»
9 MaTepHaJIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

https://dlib.eastview.com/

MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

VueOHbIE ayIUTOpUM Ui TIPOBEAEHHS 3aHATUH JeKuuoHHoro tumna. OcHamieHue:
MynbTUMEANIHBIE CPEICTBA XPAaHEHHS, IEPEIau U MPEICTaBICHUS HHPOPMALIUH.

VYueOHbIE ayIUTOpUU JUIA TIPOBEACHUS J1aOOPATOPHBIX 3aHATHH, TPYNIOBBIX U
WHIWBUIYAIbHBIX KOHCYJbTAllMi, TEKYLIEr0 KOHTPOJS M IMPOMEKYTOUYHOM AaTTECTAIUH.
OcHamenne: OOopynoBaHue IJIsi BBITOJHEHUS JIAa0OPAaTOPHBIX pPadOT, XUMHYECKas IOCy[a,
peaxTuBbl, Harmsiineie MaTepuanbl: TaOIHUIIbI, CXEMBI, TUTAKATHI.

[Tomemennst st caMOCTOSTENBHOM paboThl oOydatomuxcs. OcHamenue: [lepconansHbie
komiploTepbl ¢ maketom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B AJIEKTPOHHYIO
MH()OPMaAIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCHUTETA.

[Tomemenuss A XpaHeHUS M NPOQUIAKTUYECKOTO  OOCITY)KMBaHHUS — y4eOHOTO
obopynoBanusi. Ochamenue: Cremiaxu, celdbl Uid XpaHEHUS Y4eOHOro 0O0OpyAOBaHMS.
HNucTpymeHTsI 111 peMOHTa 1a00paTOpHOTO 000PYI0BAHHS.

MNPUJIO’)KEHHE 1



6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosiTennbHasi paboTa oOOydaromuUXcsl MOApA3JEsieTcss Ha ayIAUTOPHYIO, KOTOpas
MPOUCXOJUT KaK BO BpeMs JIaOOpaTOPHBIX 3aHATHH, TaK W HA IUIAHOBBIX KOHCYJIBTALMAX, W Ha
BHEAYIUTOPHYIO, MPOWCXOMSIIYI0 BO BpPEMs IMOJTIOTOBKH CTYACHTaMU OTYETOB IO JIAOOPATOPHBIM
3aHATHSAM U BBIITOJHEHHS JOMAIIHUX 3aJaHHH.

AynuTopHas caMOCTOsITeNbHas paboTa OOYYArOIIMXCS MPEANoJiaraeT IMPOXOXKICHUE
TECTUPOBAHUSA 10 KAXKJIOMY pa3ieily JUCIMILUIMHBL. TeCThl BKIFOYAIOT TEOPETHUECKUE U MPAKTUICCKHUE
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TJIyOOKOrO IOHMMAaHHWsS H3YYEHHOTro MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY MpeaaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WJIM HECKOJIBKO NpaBWIbHBIX. OOpaboTKa pe3ysIbTaTOB OCYIIECTBISACTCS IyTEM
COIIOCTABJICHUS TOJYYEHHBIX PE3yJIbTATOB C ATAIOHHBIMU M MPOTEKAET OYeHb OBICTPO. MaKcHMaIbHOE
KOJIMYECTBO OAIIOB B K&K 101 Teme Kypca — 10.

KoHTpoJibHBbIe BONPOCHI ISl 3A1HMTHI JIA00PaTOPHBIX padoT
Tema «XuMHYECKA TEPMOANHAMHUKA)

IHepzemuKka XumuuecKux npoyeccos
1. Moxer iu mpouecc pacTBOPEHMsI BEIIECTBA B BOJE COINPOBOXKAATHCA POCTOM SHTAIBIUU
CUCTEMBI?
Mosxert nu ycnoBue AH<0 xapakTepu3oBaTh paCTBOPEHUE BELIECTBA B BOJE?
Uto Ha3bIBaeTCs TEIUIOTOM (PHTANBIIMEN) paCTBOPEHUS BellecTBa?
Uro Ha3bpIBaeTcs TEIUIOTON (PHTaNIbIIMEN) HEUTpanu3auuu?
UTto Ha3bIBACTCS TEIUIOTOM (SHTATIBIINEH) OCAKICHUS?
Kak n3MeHsiercs 3HTaIbIMS B 3K30TEPMUUYECKUX PEAKIUAX?
Kaxkoii 3HaK MMeeT N3MEHEHHE SHTAJIBIINU SHAOTEPMUYECKON peakunuu?

Nogabkown

Tema «XuMnueckas KHHETHKA»

Ckopocmp xumuueckux peakuyuil

Yo u3yuaeT XuMHU4eCcKasi KUHETHKa?

JlaiiTe onpenenenre CKOpOCTH TOMOT€HHOM U F€TEPOreHHOM peaKIuil.

OT Kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOM peakiun?

JlaiiTe onpeneneHune 3aK0Ha JEHCTBHS Macce.

Yo Ha3pIBalOT KOHCTAHTOW CKOPOCTU?

Ot xakux (GakTopoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npaBusio Baut-I'odda.
Uro Ha3bIBaIOT TeMIepaTypHbIM KodpduurenToM? Kakue oH MOXKET UMETh 3HAUEeHUS?
[ToueMy noBbIlIEHNE TEMIIEPATYPhI YBEIUYUBAET CKOPOCTh PEaKIUuU?

N~ WNE

Tema «PacTBOpBHD)

Ilpuzomoenenue pacmeopa conanoil KUciomol U yCmanosieHue e2o mo4Hoi KOHUeHmpayuu
1.  Tlepeuncnute OCHOBHBIE CITIOCOOBI BHIPAXKEHUS KOHIIEHTPALMU PACTBOPOB.
2.  Kak paccuntath MOJSPHYIO KOHIICHTPALIMIO pPAacTBOpA, €CIM M3BECTHA DKBUBAJICHTHAS
KOHLIEHTpanus?
3. Kak paccumtarh Maccy pacTBOpa, €ciIM HW3BECTHA MaccoBas JOJS PACTBOPEHHOTO BEIECTBA B
pacTBOpe U Macca BOJBI.
4, Yro Takoe YKBUBAJICHT BelllecTBa?
5. Kak paccuntars MOJSIpHYIO Maccy KBUBaJIEHTa BeleCcTBa?
6. B kakux eguHUIAX U3MEPSETCS TUTP PaCTBOPEHHOTO BemecTBa?



SourwdE

NogakrowhE

RO ~NoOOA~WNE

NogakrowhE

10.

11.

12.

13.

0.

dnekmpoaumuueckasn 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 paccuntars KOHCTaHTY TUapOIH3a?
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?
2.11o xakuM NMpUHIMIIAM MOKHO KJIacCU(PUIMPOBATh TUCIEPCHBIE CUCTEMBI?
UYTo sABIISIETCSI OCHOBHBIM ITPU3HAKOM KOJJIOMJIHOTO COCTOSIHUS BelecTBa?
KaxoBa npupoza noBepXHOCTHOM 3Heprun?
Kakumu ciocob6aMu MOKHO MONTYYUTh JUCTIEPCHBIE CUCTEMBI?
OOBbscHUTE MEXAHNU3M YCTOWYMBOCTU KOJUIOMIHBIX CUCTEM.
B ueM cocToUT CyIIHOCTH arperaTuBHOM yCTOMUNBOCTH?
UYem 00ycioBiIeHa cEUMEHTAIIMOHHAS YCTOMUNBOCTD?
Kaxkoit mpouecc Ha3bIBaeTCs Koarysiuen?
HazoBute criocoObI Koarymsiuu 30JIeH.

Tema «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccon

OKucaumensvHo-60ccmanogumenbHle peaKyuu
Kakue peakiinu Ha3bIBaIOT OKUCIUTEIBHO-BOCCTAHOBUTEILHBIMU?
UYto Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJICHUEM?
UYTo Ha3bIBAIOT OKUCIUTENEM U BOCCTAHOBUTENIEM ?
Ha3zoBwute BemecTBa, M3BECTHBIE KaK CHIIbHBIE OKUCITHTEIH.
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 BellecTBa MPOSBISIOT TOJBKO BOCCTaHOBUTENbHYIO (QyHkuuio? [IpuBenute
MIPUMEPHI.
B kakux cimyyasx BelleCTBa MPOSBISIOT OKHCIUTENbHYIO U BOCCTAHOBUTEIBbHYIO (YHKIUU?
[IpuBenuTe mpUMeEpBL.
SIBrsieTcst M BEILECTBO, OTJAIOIIEe CBOM €-, B HEKOTOPOH peakIuu OKHUCIUTENIEeM WM
BoccraHoBHTeNeM?  OKHCISeTCss OHO WJIM  BOCCTaHAaBIHMBAeTCsA?  YBEIMYMBACTCS WU
YMEHBIIIAETCs €T0 CTeTeHb 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 CIIEIYIOIIMX BEIIECTBAX: XJIOpUJ Oapus, Hoxd, XJIopHas
KHCJIOTA, TUAaHU-HOH, THIPOKCH MarHus, TEJUTypOBasi KUCIIOTA.
Uro Takoe OKUCIUTENbHO-BOCCTAHOBUTEbHBIA OTEHIIMAN?



14. Kaxkue peakuuu OTHOCATCS K peaKUsaM JUCTIPONIOPLUOHUPOBAHUS?

15. Kakue peakiuy OTHOCSTCS K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHHUIO - BOCCTAHOBIJIEHUIO?
16. Kaxkue peakuuu OTHOCATCS K MEXMOJIEKYISIPHOMY OKUCIIEHHUIO - BOCCTAHOBIICHUIO?
17. Yro Takoe 3JeKTpOBUKYLIAs CHJIa OKUCIUTEIbHO-BOCCTAHOBUTENBHON PEAKIIUU?

Tema «3.11eRTp0ngnqec1me CHUCTEMbID»

Inexkmpoxumuueckue npoyeccol
DIIEKTPOXUMUYECKHUE CUCTEMBI.

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

Pan craHpapTHBIX 3JIEKTPOAHBIX NOTEHHHMAIOB. (CBOWMCTBA METAJUIOB B COOTBETCTBUU C MX
II0JIO)KEHHUEM B PSIly HANIPSIKEHUM.

7.  YpaBuenue HepHcra.

8.  DmekTponu3 pacriaBoB U paCTBOPOB.

9. KaronaHble ¥ aHOIHBIE MPOLIECCHI.

10. OObenunennsii 3akoH Papazges. Beixos mo Toky.

U wdE

Koppo3us memannos
1. Yo Takoe koppo3us?
2. Kaxue BUIBI KOPPO3HH BaM M3BECTHBI?
3. DnekTpoxuMHYecKas KOppo3us. AHOAHOE OKUCIEHHE MeTajlla W KaTOAHOE BOCCTAHOBIIEHUE
OKHCITUTEJISL.
4.  Tlepeuncimute CrIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.
5.  Ilouemy Bo3pociia CKOPOCTh BBIJIEIEHUS BOJOPO/Ia IpU J0OABIECHUH COJIN?
6.  CpaBHHUTE pe3yJbTaThl ONBITOB [0 KOPPO3UH NPU KOHTAKTE JKee3a M LUHKA, U yKeJe3a U MEJHOM
MIPOBOJIOKH B AMCTHITMPOBAHHOM M «MOPCKOW» Bojie. I'ie mporecc mpoTekaeT ObICTpee M YeM BBl 3TO
o0BsicHuTE?

Bapl/laHTLI TeMaTHYeCKUX TEeCTOBBIX 3aJJaHui 11 TEKYHIEro 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) TEPMOIMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS 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 PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus Okcuua azora ( || ) 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 orBere ykaxuTe 3HaueHHs >Hepruu ['mOOca MpHu CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
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) yBEIMUYMBaETCs B) HE YMEHbIIIAeTCS
0) yMeHbIIaeTCst T') HE 3HaI0
10. {anHas peaxmus:
2KC103 (TB) —>2KC1 (TB)+302 ) AH<O
MO>KET CaMOIIPOU3BOJIHO NPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MTPOTEKATh
0) B 0OpaTHOM HaIlpaBJIECHUU T') HE 3HAI0

XuMHu4yeckas KHHETHKA

B Tectax o Teme «XuMHuuecKkasi KHHETHKay: IEPBOE, BTOPOE, TPEThE, YSTBEPTOEC U MATOE 33 TaHUS
onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCBMOE, JIEBITOE M JIecsaToe — B 1 0ajul, a O JUHHAAIATOS
—B 2,5 Oaia.

Tect Ne 1

1. Pazgen XuMuu, U3y4arOMIHiA CKOPOCTH M MEXaHU3MbI XHMHUYECKHIX PEaKIUi, Ha3bIBACTCS
a) XMMHUYecKas TepMOJIMHAMHKA
0) TepMOXHUMHUS
B) XUMHYECKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEaKIUU — ITO ...
a) BpeMms, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOTHBIX BEIIECTB



0) M3MEHEHHE KOJIMYECTBA BEUIECTBA peareHTOB (MU MPOIYKTOB) PEAKIIMK B €IUHUILY BPEMEHH B
enuHHIle OOBEMa
B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEaKLUK K MOMEHTY OKOHYAHHSI peaklnuu
B kakux enquHuUIaX BbIpaXaeTcs CKOPOCTh XUMHUUYECKOUN peakiuu?
a) MOJIb JI et
0) Oe3pa3mMepHas BeTUIHHA
B) MOJIB C
Ot Kkakux (aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHIA?
a) OT MPUPOJIbI PEarupyIOLUX BEIIECTB
0) OT TeMIepaTypsl
B) OT 00beMa PeaKkIMOHHOTO cCocy/a
CocTosiHre XMMHUYECKOTO paBHOBECHUSI OOPATUMBIX MTPOLIECCOB KOJMYECTBEHHO XapaKTEPU3yeTcCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH
0) SHEpruei aKTHBU3aAIUU
B) KOHCTaHTOI paBHOBECHS
Kak 3anuceiBaercst BbIpakeHHE JIJIsl CKOPOCTU PeaKIuu
4 NO ot 6 H,O=4 NH3(r) +5 Oz(r)
a) V =k[NOJ*[H.0] 6) V = k[NH3][O3] B) V = k[NO]*[H.0]°
Kak 3anumercst BeIpaykeHHe 111 KOHCTAaHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Ky = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
Kakoii oTpe3ok Ha quarpaMmme MmoKa3bIBaeT 3HAaYEHUE TEIUIOBOro A deKTa peakun?

a)l & "
*
0) 2 2
v
B) 3 'y
/T ;
—y A

v

XOJ1 peaKIfu

UTo MOXKHO CKa3aTh O PEAKIMU, N300pa)KEHHON Ha AUarpamme K Borpocy 8?7
a) HK30TepMHUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIs ONUCHIBAET COCTOSIHUE PaBHOBECHUS
. PaBHOBecue peaknmu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMelIaeTcs BIEBO.
a) IpY IOHM)KEHUH TeMIIepaTypbl
0) Tpy MOBBILIEHUH TEMIIEPATYPHI
B) MY MTOBBIIICHNH JIaBJICHUS
. Jns peakunu C) + 2 H 5 () = CH 4 (- Ipu HEKOTOPOI TemImepaType KOHCTaHTa paBHOBecus paBHa 0,8.
PaBHOBecHas KOHIIEHTpalus BoAopoJa paBHa 1,2 Moib/1. BeruncnnuTe MCXOAHYIO KOHIIEHTPAIUIO
BOJIOpPOJIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI



B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHuE OIleHHWBaeTcss B 1 Oamr, BTOpoe, TpeThbe,
4eTBEpPTOE, MATOE U MIeCToe 3a4anus - B 1,5 Oanna; ceapmMoe, BOCBMOE, IEBIATOE U JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K* + S0, = K,S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

4. JIns momasiienust ruapousa xiopuaa xpoma (I11I) cnenyer
1) 100aBHUTH COJSHYIO KUCIIOTY
2) n06aBHUTH LIETO0YD
3) pa3zbaBuUTH pacTBOP BOMOI
4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBJIEHHBIM U3 TUApPOCYyiIb(paTa KajlbLUsi WU BOJbI, CyMMa
KO3 PHUIHMEHTOB B yPaBHECHUU HEOOPATUMOM JMCCOIMAIINH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4)6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Omnpexenute MpoM3BEICHHE
pactBopumoct Ag,C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOILLICHUE
1) wmacchl BelecTBa K Macce BOIbI
2) KOJIMYECTBa BeUIeCTBA K 00BEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KoJIMYECTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCS ...
1) THAPOKCHI AaMMOHUS
2) TUIPOKCH KaIUsI
3) xJIOpUa KaabIHs
4) MaprauioBas KHCJIoTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh INEIOYHYIO WM KUCIYIO CPENy.
IIpunynHO# 5TOrO ABIAETCA ...
1) snextponus cosuei
2) IUCIIPONIOPIUOHMPOBAHUE COJEHt
3) ruapaTupoBaHHUE COJICH
4) THAPOSHU3 COJeH
10.3na4yenne PH uncroit Bosst ipu 25°C cocrasisieT
N1 2) 7 3)0 4) 10
Marnurtoropckuii Texuuaeckuii yausepcuret um. [.J1.Hocosa

JAucnepcHble CHCTEMBbI

B tecrax mo teme «JlucnepcHsle CHCTEMBI»: NEPBOE, BTOPOE, TPETbE€ M YETBEPTOE 3aJaHUs
olLleHUBarOTCs B | 6aut; msAToe M 1ectoe 3aJaHus - B 3 Oaa.

Tect Nel

1. Vkaxure pa3MEphbl HaCTUILl KOJUIOUAHBIX CUCTEM



1) wmenbme 1 HM
2) Ooupmie 100 HM
3) ot 1 uM g0 100 M
2. Kakwe WOHBI CMOCOOHBI BBI3BATh KOATYISALUIO KOJJIOWIA, YACTHUIBI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsn?
1) KaTHOHBI
2) aHHOHBI
3) moJIApHBIC MOJICKYIT
3. Iy KaKoro 3JEKTPOJIUTA MOPOT KOATYIISIIUN KOJUIOUIA C MOJIOKUTEIFHO 3apsHKEHHOW YacTUIICH
JIOJDKEH ObITh HAMMEHBIIM?
1) xuopua Kanus
2) cyabdar Kaaus
3) oprodocdar kamus
4.  Muuenia 3055 UIMECT CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOH 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuim3aropa?
1) xmopwun xenesa (111)
2) Bojga
3) rUApOKCHI Kaus
5. IIpu B3ammopeiictBum 20 mu 0,001H wutpara ceunma (1) ¢ 10 mu 0,02H cynbdara xamus
oOpa3yercs 30116 cynbdara cBunna (I1). K xkakoMy anekTpoay T0KHBI TEpeMenaThCsl YaCTHIIbI
JCTIEPCHOM (pa3bl mpH 1eKTpoIn3e?
1) HaxomsaTCs B COCTOSHHU TUHAMHUYECKOTO PAaBHOBECHS
2) K Karomy
3) kanomy
6. B nBe xou6s1 HAIMTO 110 50 MIT 307151 TUAPOKCH A Kene3a. {1t Toro 4roObl BEI3BATh KOATYIISIIHIO
305151 TOTpeboBaIoch 100aBUThH: B iepByto — 5,3 M1 1H pacTtBopa xsiopuna kanus; B 1pyryto — 18,7
mit 0,001 H pactBopa docara HaTpus. Beraucaure nopor KoaryJisiiuu KaXI0ro dJIEKTPOJINTA.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE MPpOouECChI

B Tectax mo teme «OKHCIUTEILHO-BOCCTAHOBUTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
4eTBEpTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 Oarna; mectoe — B 1 6aim; ceapmMoe u BOCbMOE — B 2
Oamna, a JeBsitoe — B 2,5 OaJlIoB.

TecTt Ne 1

1. OKucauTENh — ATO aTOM, MOJIEKYJIa I UOH, KOTOPBIH ...

1) yBeIMYMBACT CBOKO CTEICHb OKUCICHHS

2) TPUHHUMAET DJICKTPOHBI

3) oTmaer CBOM AIEKTPOHbBI

2. [Ipouiecc BOCCTaHOBIEHMSI UMEET MECTO B ClIydae, KOT/a ...

1) HeiTpanbHBIC aTOMBI IIPEBPALIAIOTCS B MOJIOKHTEIbHO-3aPSKCHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMEHBIIIASTCS
3) OTpHLATENBHBIH 3apsi/1 HOHA YBETHYHBACTCSI

3. U3 npencraBineHHbIX HUKE peakunii kK OBP nucniponopuroHnpoBaHus NpUHAIIEKUT ...
1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

4. K BOCCTaHOBUTENSM OTHOCATCA ...

1) MeTaJuIbl, BOAOPOI, YTIAEPOI
2) aKTHUBHBIC HEMETAJLTBI
3) AJIEMEHTBI, HAXOSIIUECS B CPEAHEH YaCTH MEPUOINICCKON CUCTEMBI

5. CreneHn OKHMCTICHHUS KUCIOPO/a a) B BOJIE U 0) B TIEPOKCUIE BOAOPOIa COOTBETCTBEHHO PABHHI .. .
1) a)—2;0)—2



2) a)—2;6)+2

3) a)—2;0)—1
6. Ilepmanranar kanusi B OBP, npoTekaronmx B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1) karnona Mn%*
2) ManranaT-uona MnQO4%—
3) okcuaa maprania (1) MnO

7. B peakuuu, mporekaromieii mo cxeme Cr,S3 + KNO; 2 K,CrO4 + K;SO4 + NO okucienuro
MOJIBEPTarOTCsI CIACAYIONIUE SJIEMEHTHI ...

1) a30T U cepa
2) cepa v XpoM
3) XpOM H a30T
8. Cymma k03(ppHUIIMEHTOB B peakluu, MPUBEIEHHON B Boripoce Ne 7 paBHa ...
1) 26 2)18 3) 35
9. Cymma ko3 dunuenron B peaxiun KMnO4 + HC oy = ... paBHA
1) 30 2) 26 3) 35

3J1€KTPOXI/IMI/I‘1€CKI/I€ CHUCTEMbI

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

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) Bonbumana
4) Appenuyca
2. Paccumraiite DJIC ranpBanndeckoro siemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIIOBHSIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTsl 00pa3yroTcs Ha KaTojie U JIEKTPONIU3e pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KucCIopoa
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU 3JICKTPOH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 mpuUBENEHHBIX  OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH  MPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+ Cu—...
6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TPU IJIEKTpoiH3e cyibdaTa IUHKA, KOTOPBIHA
npoBoauiu B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-107
2) 0,05
3) 0,013



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

MPOTEKAIOIIEH MPH 3JICKTPOXUMHUECKOW KOPPO3WH TajabBaHOomapsl Zn|MQ B CEpHOKHCIIOM
cpexne. B orBete ykaxkure cymmy K03 pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.

1) 6

2) 5

3) 4

4) 8

BHeaynutopHasi camocTosiTesbHas padoTa 0OyUYaIOMIMXCsl OCYIIECTBIISICTCS B BUJIC M3YYCHUS
JUTEPATYpPhl TI0 COOTBETCTBYIOILIEMY pa3/ielly ¢ MpopaboTKON Marepuana; opOpMICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJTHECHUS JIOMAITHUX 33aHUH.

BapuaHThl TeMaTHYeCKUX JOMANIHUX 32JaHUH VISl BHEAYIMTOPHOI CAMOCTOSITEILHOM PadoThI
CTYJA€HTOB IO TeMaM

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

B momamiHeM 3aaHuu 1Mo TeMe «XUMHUYECKash TEPMOAMHAMUKAY: TIepBasi 3a/a4a OlCHUBAETCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3ajgaga Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUH TIPU CTAHIAPTHBIX YCIOBUSAX M pu  Temmeparype T = 927 OC,
€clii TerI0Bo# 3(h(eKT peakuuu 10 3aJaHHOW TeMIIepaTypbl HE U3MEHUTCA. Y KOKUTE: a) BbIACTSACTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; 0) MPUYMHY HANJICHHOTO W3MCHCHHS JHTPOIIHH.
Paccuuraiite TemnepaTypy Hadasia peakium.

3ajgaga Ne2

Beruncnure tennosoit  addext peakuun: CaCy ) + 2 HoO) = Ca(OH)3 () + CoH; (1), moIb3ysCh
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEICTUTCS HITU
MOTJI0TUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3agaga Ne3

[To TepMOXUMUYECKIM YPaBHEHUSIM pacCUUTalTe TErIoBor 3 (HEKT peaKiuu:
Hyp + COz )= CO ( + Hy Ory. TepmoxuMudeckue ypaBHEHHS:

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

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

Jlomaimnee 3aganue No 2
o TeMe «XMMH4YeCKass KHHETUKA»

B ngomammnem 3amanuu mo teme «XHUMHYECKas KWHETHKa»: MepBas 3ajaada oleHuBaeTcs B 1,5
Oainna; BTopas — B 0,5 Gasuia; TpeThs, YeTBEpTast U msTast — B 1 Ga.

3amaya Nel

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

3amaua Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO e KOJMYECTBO BEILIECTBA BCTYIUT B PEAKIIUIO IIPU TEMIIEpAType
200 °C, ecin TemmepaTypHbiit KOdQ(HUIUEHT CKOPOCTH peakiuy paseH 2. Bo CKOIBKO pa3 H3MeHHTCS
IIPU 3TOM CKOPOCTh peaKuu?



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 peakumonnoi cucremsl: CO ) + HoO y = COz (7 + 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 KOHUEHTpaUUU PEareHTOB KOHCTAHTBI PABHOBECUS CIEAYIOIINX PEAKLIAN:
Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COZ(F) +C (= 2 CO(F), AH = +160,5 x/Ix;
CO(F) + Hzo(r) = C02 () + Hz(r), AH = -41,1 KI[)K
VYkaxxuTe HarnpapiIeHUE CMEIIEHUS XMMHUUYECKOr0 PaBHOBECHS 3TUX PEAKIIHUii: a) MPU MOHMKEHUU
TEMIIepaTyphbl, €CII JaBJIEHWE MOCTOSHHO; O) MpH TMOBBIIICHUH [aBJICHUS, €CIU TeMmIeparypa
IIOCTOSIHHA.

Jomamnee 3axanmne Ne 3
no reme «PacrBopbn»

B nomamnem 3amanum mo Teme «PacTBOphl»: TmepBas, BTOpas, TPEThid W TsATas 3aJadu
ornieHuBaeTcs B 1 6amt; yerBepras u mectas — B 0,5 6aria.

3amaya Nel

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

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

3amaua Ne2

3aKOHYUTE MOJEKYISpHbIE W HANUIIUTE COKpAIICHHbIE HWOHHBIE YpaBHEHHsI peakuui
B3aMMOJICHCTBUS CIIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO4—

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHEHHUS PEAKITUH K CIICTYFOIINM HOHHBIM:

Ba’* + CrO;s — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" —Zn* +H,S

3amaua Ne4
Beraucnure pH 0,05M pactBopa cepHOM KUCIOTHI.

3amaua Ne5

Kakwue u3 cienyromux coneit moasepratorcst ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
WOHHBIE U MOJEKYISpHBIE YPaBHEHUS TUIPOJIH3a COOTBETCTBYROImUX coneil. Kakoe 3nauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaya Ne6

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

Jlomainee 3aganue Ne 4




no TeMe «OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE nmpouecconn>

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

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

VKaxuTe TN KaXKJI0M PEaKIuu.

PaccunraiitTe SJIEKTPOABMKYIIYIO CHJIYy W OINPEACIUTS HAMPaBICHHE CaMOIPOM3BOJIBHOIO
MPOTEKAHUS  TEPBOM  pEaKIuud  TNpPU  CTAHJAPTHBIX  YCJIOBUAX,  HCIONB3ysS  3HAYCHUSA
OKHCIIMTEIbHO-BOCCTAHOBUTEIIHHEIX IIOTEHI[UAIOB:

Hl + HsPO, — J, + H3PO3; + H)O

HNO, — HNO; + NO + H,O

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

NH;ReO, +H, — Re + NH; + H,0

KBrO —- 0O, + KBr

3agayga Ne2

CocTaBbTe YpaBHEHUS OKHACIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO; + NaNO, + H,O0—

NaCrO, + H,0O, + NaOH —

Bi(OH)3 + Na)S,0g+ NaOH —

Bi 203 + C —

Mg + HNOs (pus5)—

3amaya Ne3

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

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

B momarnem 3amaHuy 1o TeMe « DJIeKTPOXUMHUYECKUE CUCTEMBI»: TIepBast 3a/1a4a OlCHUBACTCS B
1 Gamn; BTOpas — B 1,5 6anna; TpeThs — B 2,5 6amna.

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

ypaBHEHHE TOKOOOpa3ymolleld peakiuu, MpoTeKaromiel mpu padoTe TalbBaHMUYECKOTO SJIEMEHTa
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raipBaHHUECKOro 3JIEMEHTA TMPH CTAHIAPTHBIX
YCIOBUSIX.

[TpuHSIB TOTEHIIMAT aHOJAa PaBHBIM CTAHJIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB METaJljia B KATOAHOM pacTBope, mpu koTopoi 3/IC raibBaHUYECKOTO JIEMEHTa YMEHBIIUTCS
na 0,02B.

3amaga No2

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

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

3amaya Ne3

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

a) pacrmaBa NaOH;

0) pactBopa CoSOq,
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Beruucnure QaxThueckoe KOJIMYECTBO MeETaula, MOJYYEHHOTO Ha KaToA€ IpH 3JIEKTPOJIU3e
Co(NO3), ecnu 31eKTpoOIK3 TPOBOAWIN B TeueHHH | 4. BrIxoa Meraiia mo Toky coctaBui 85%.
VYkaxute BO3MOXKHbBIC IPUUUHBI YMEHBILIEHHSI BBIX0/1a METAJJIA 110 CPABHEHUIO C PACUETHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJibHBbIe BOPOCHI N0 TeMe «XHMHUYeCKasi TEPMOJUHAMMUKA»

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

Brytpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBIUS KaK (YHKLUSA COCTOSHUS CUCTEMbI. DHTaNbINs 00pa30BaHMs BELIECTBA.
TermnoBoit 3¢ddexr xumuyeckoit peakuuu. DakTOpbl, BIMAIONME HA TEIJIOBOM
XUMHUYECKON PEaKLIMH.

Tepmoxumust. 3akoH ['ecca.

Crnencrus u3 3akona ['ecca.

OHTponHs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

Bropoii 3aKk0H TEpMOIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Oueprus ['ub6ca.

Hampasnenue camorpon3BoJIbHOTO POTEKAHUSI XUMUYECKUX PEAKIIHIA.

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

XuMHuUuecKasi KHHETHKaA. CKOpOCTI) XHUMHYECKOM pPCaKkuu U METOJbI €€ PCTYJIUPOBAHUAA.

apdexT

Bnusuaue KOHIOCHTpAalluu Ha CKOPOCTb XHMHYCCKOMN pC€aKnun (SaKOH I[CﬁCTByTOH.IHX MaCC).

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

OHeprus akTUBallUM. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYECKas AuarpaMmma.
Kpusas Maxkcsenna — bonbiimana. DHepreTuueckuii 0apnsep.
Karanurnueckne CUCTEMBI.

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

KonebaTenbHble peakiny.

Xumnueckoe paBHoBecre. OOpaTuMble U1 HEOOpaTUMBbIE PEAKLIUH.
KoHcTaHTa XMMHUYECKOTO PaBHOBECHS.

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

®da30BbIe PABHOBECHS.

@da3oBbIe AMarpaMMBbl U1 OAHOKOMIIOHEHTHBIX CUCTEM.

KOHTpO.]II)HbIe BOITPOCKHI IO TEME «PaCTBOpr»

ITonsiTne pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.

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

KOHIEHTpaIUs1, MOJISIpHAsl KOHLEHTPAaLKs SKBUBAJIEHTa, MOJIbHAS J10JISL, TUTP).
Konnuraruszsle cBolicTBa pacTBOpoB. MaeanbHelil pacTBop.

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

KucCI10THO-OCHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

Honnas TCOpHUA KHUCIOT U OCHOBaHHUI1 AppeHHyca. OCHOBHBIE IIOHATHS U ITOJOXKCHHS TCOpHUU

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

Crenenp auccoruanyy. CUIbHBIE U CIa0ble AIEKTPOJIUTHI.

Jucconmarus ciiadbix 37eKTpoauToB. KoHCTaHTa ArCCOUaIiy.

3akoH pazoasieHuss OcTBagbia.

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

IIpou3sBeneHne pacCTBOPUMOCTH.

Honnoe npousseneHne Boasl. BomopoaHbiii U THIPOKCUIBHBINA MTOKA3aTEINH.

I'maponus coneit. Tunsl rupon3a comen.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOIECca THIPOJIN3a.

@DakTOophbl, BIUSIOLIUE HA TPOLIECC THIPOIH3A.

KoHTpoJibHbIe Bonpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucnepcHocth. Knnaccudukanuu TUCIIEPCHBIX CUCTEM.
Komnounueie pactBopsl. JInodunbHbie U TM0POOHBIE KOJTOUIBI.
Crioco0sbI MOTy9eHUs KOJUTOUIHBIX PACTBOPOB.

CTpoeHue KOJUIOUIHBIX YaCTHII.

IIpaBuno dasuca — [leckosa.

VY CTOMYMBOCTD KOJUTOMIHBIX CUCTeM. CTaOMIM3aTOPHI.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenuMeHTalMsA KOJIJIOUIO0B.

Koarynsuust KO;uIOUIHBIX PACTBOPOB ANEKTPOIUTAMH.
[Tpasuio llynbie — INapau. Koarynupyromas cnocoOHOCTb.
Orntryeckre CBOMCTBA KOJUTOMIHBIX PaCTBOPOB.
DJIEKTPUUYECKUE CBOMCTBA KOJIJIOMIHBIX PACTBOPOB.

KoHTposbHbIe BONPochI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOIECCHI»

OCHOBHBIE TTOHATHSI TEOPUU OKUCTUTEIHFHO-BOCCTAHOBUTEIILHBIX PEAKITHIA.
OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIE CBOMCTBA BEIIECTB.

Baxaenme OKMCITUTEIN 1 BOCCTAHOBHUTEIIH.

THUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKINH (TPUMEPHI).
OKHUCINTEIHLHO-BOCCTAHOBATEIbHBIM MOTEHIIHAIL.

Ypasnenue HepHcra.

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

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1<ne CHCTEMBD»

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

DIIEKTPOABMKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3mepeHne JIEKTPOAHBIX IOTEHUUANIOB. PsAX CTaHZAPTHBIX AJIEKTPOAHBIX IOTCHIUAJIOB.
CBoliCTBa METAJUIOB B COOTBETCTBUH C UX MOJOKEHUEM B Py HAIPSKCHUIA.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PACIUIaBOB U pacTBOPOB. KaTomHBIE M aHOIHBIE TPOLIECCHI.

OO6wenuneHHbIN 3aKoH Papanes. Beixos mo Toky.

Koppozus metamnos. Knaccudukaiys Koppo3HOHHBIX TPOIIECCOB.

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

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

CKopocTb KOppO3uH.

3almuTa METaJUIOB OT KOPPO3HH.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3alUThl OT KOPPO3UU METAJLIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH AIIEMEHT.

XHUMHUYECKUE UCTOYHHUKHU TOKA. AKKYMYJISITOPBI.

XHUMHYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.



INPUJIOXKXEHHUE 2

7. OneHOYHBIE CPeCTBA /ISl NPOBE/ICHUsI POMEKYTOYHOM aTTecTAlMU
IIpomexxyTouHass — aTTecTanuss UMEET  LEIb0  ONPENENUTh  CTENEeHb  JIOCTUIKEHUs
3aIJTAaHUPOBAHHBIX PE3Y/IHTATOB OOYUEHHS 110 TUCIUILIMHE 32 ONPEIeIICHHBIN MepHo 00yueHHsI.

a) Ilnanupyembie pe3yJbTaTbl O0y4YeHUS] W OLEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHJIUKATOpa

Nuaukatop qocTHxREHUs
KOMIICTCHIINU

OneHouHble CpeacTBa

OIIK-1: CrocobeH mTpUMEHSATh €CTECTBEHHOHAay4YHbIE M OOIIEHMH)KEHEpHBbIE 3HAHUS, METOJbl MATeMaTHYEeCKOTO aHajih3a M MOJEIMPOBAHUS B

po(hecCHOHATTLHOM e TEIbHOCTH

OIIK-1.1:

Pemraer CTaHJapTHBIE
npodeccnoHabHBIE  3ala4dl  C
MPUMEHCHHEM  OOIIEMHKEHEPHBIX
3HaHUI

Hepeqenb meopemu4ecKux 6onpocoe:

16.
17.

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

24,

OCHOBBI XMMMUYECKON TEPMOJMHAMUKU: CHUCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMbI, (YHKIIMH COCTOSIHUS CUCTeMBbI. [IepBbIil 3aKOH TepMOIMHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHranenus. 3akoH ['ecca u cneAcTBUs U3 HETO.

Outponus. YpaBHeHnue bonbliMana. BTopoii u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.

Oueprusa ['m66ca. HampaBieHns XMMHYECKHUX TPOIECCOB.

Xumunyeckasi kuHeTuka. CKOpocTh XUMHUecKOM peakuuu. CpenHsisi U UCTUHHAsT CKOPOCTH
peakuuu. Kunernueckas Kpusasi.

CKopocThb peakii U METO/Ibl €€ PEryJIupOBaHUS.

Brnusinue TemnepaTypsl Ha ckopocTh peakuuu. [Ipasuno Bant-I'odda.

OHeprus akTUBalLMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KaranuzaTopsl 1 KataauTHuyecKue CUCTEMbI. [ OMOTeHHBIHN KaTaln3.

. KatasmmsaTopsl ¥ kaTanuTudeckue CUCTEMBIL. [ eTepOoreHHpli KaTanus.

. Xummndeckoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PABHOBECHS.

. Cmemenne xumuyeckoro pasHosecus. [Ipunmun Jle llarense.

. PactBopbl. Cioco0b! BhIpaske€HHsI KOHIIEHTPALUU PaCTBOPOB.

. PacTBOpbI 21ekTponuToB. CTeneHb U KOHCTAHTA 3JIEKTPOIUTUYECKON TUCCOLMAlMU. 3aKOH

pa36asnenust OcTBanbAaA.

Jucconumanus KucioT, OCHOBaHUM, conieil. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocts. IlpousBenenue pacTBOpUMOCTU. YciIOBHE 00pa3oBaHMsS U PAaCTBOPEHHUS
0CaJIKOB.

Hucconmanus Boabl. MoHHOE ponsBenenue Boasl. pH.

IM'aaponus coneii. CTeneHb M KOHCTaHTA THAPOIIU3A.

Hucnepcuble cuctembl. Kimaccuduxarus. JInopunsHbie 1 110(00HBIE KOJUIOUIBI.

CTpoeHne KOJUTOUIHBIX YaCTHII.

Koarymnsiius Kou1ouaHbIX pacTBOPOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOIiCTBa BEIIECTB. Knaccudukanus
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

DNeKTpOXUMHYECKHE CUCTeMbl. 3akoHbl Papajies. DIeKTPOAHBIN NOTEHIIHA.




25. N'anpBanmyeckuii anement [anmaisa AxoOu.

26. DIEeKTPOXUMHUYECKHE CUCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [IpruMeneHue aneKTposmsa.

27. Dnexktponu3. AHOJIHBIA M KaTOJHBIA IPOLIECCHI MPH AJIEKTPOJIM3e pacTBOpoB. [IpumeHeHune

NEKTPOJIN3A.
28.  Koppo3sus. Buasl koppo3un. CriocoOsl 3a1IUThl METAIOB OT KOPPO3HUH.

Ilpumepnvie npakmuyeckue 3a0anus

1. Onpenenuth ¢ KaKUMU U3 yKa3aHHBIX HIJKE BEIIECTB MOKET B3aMMOJIECHCTBOBATH PacTBOP
TUAPOKCHIA Kalusi: UOAOBOoJOpoaHast kuciora, xjaopua meau (Il), oxcun yrinepona (1V), oxcun
ceunua (ll), rugpokcun amomMuHus, ruapokcua amMMmoHusi. CocTaBbTe€ YpaBHEHHS BO3MOKHBIX
peakiuii B MOJICKYJISIPHOW M HOHHO-MOJIEKYJISIpHOH (hopmax.

2. Ompenenute BO3MOXKHOCTh BOCCTAHOBJICHHsSI OKcuaa xkenesa Fe3Os yrmepogoMm mpu
CTaHJapTHBIX ycnoBusax U Temmneparype 1100 K. Peakius BoccranoBienus Fe304: Fe3044) +4C ) =
= 3F€(K) + 4CO(F)

3. TemmnieparypHbIii kK03 HUIUEHT peakiuu paBeH 2,5. Kak U3MEHHUTCS CKOPOCTh PEaKIIHMH: a) IPU
noBeleHNN Temneparypsl oT 60 1o 100°C; 6) mpu oXJaxkIeHUU peakuoHHON cMecu oT 50 10
30°C?

4. lns obpatumoit peakuuu Fe30suq) + Hypy = 3FeO + HoOr3anummre BbIpaskeHUE KOHCTAHTBI
paBHoBecust AH®, x/[x = + 69,8. Ilpeanoxxute crocoObl yBeTUYEHUSI KOHIICHTPALUU MPOJIYKTOB
peaxiuu.

5. Ilpyu mnpokanvBaHUM METAUIMYECKOTr0 THUTaHa oOpa3yercs Oenblii MOpOIIOK, KOTOPBIN
pacTBOpsieTCsT B KOHLEHTPUPOBAaHHOW CEPHOM KHCIOTE M CIUIABISIETCS CO WIEN04Yblo. YTo
IpesicTaBiIsieT cobol 310 coequHenne? Hanmummre ypaBHEHUS BCEX YKa3aHHBIX PEaKIuil.

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

7. Kakue BemecTBa M B KakOM KOJMYECTBE BbIAEIATCA Ipu mnpoxoxaeHun 48250 Kn
anekTpudecTBa 4epe3 pactBop xsopuaa mapranma (I11)? CocrtaBeTe cxeMy 3JeKTpoJid3a 3TOTO
pacTBopa.

8. AmoMuHui ckienaH ¢ menpto. Kakoil n3 MeTtannoB OyneT KOppOAMPOBAaTH B Cpelie CEpHOM
KHCJIOTHI M aTMOc(epe BIaxkHOTo Bo3ayxa? CocTaBbTe CXEMbI 3JIEKTPOXUMHUYECKON KOPPO3UH.

OIIK-1.2:

HpI/IMCHHCT METOBbI
MOZACIINPOBAHUSA nu

MaTEeMaTHYeCKOro aHamu3a Il
pelieHus 3a/1a4y
po¢eCCHOHATBHON IEATETLHOCTH

A
B

Ilpumepnvie npaxmuueckue 3a0anus:
[TpoBecTr aHATU3 BIIMSHUS KOHIIEHTPAIIMH HA CKOPOCTh XUMHYECKON peaKIluu
Na,S,03 + H,SO4 = S + SO, + Na;SO4 + H,O mo skcrepuMeHTanbHBIM JTaHHBIM. [IpoBectn
00pabOTKy MOJYYCHHBIX TAHHBIX C UCTIOJIh30BAHUEM COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJOTHIA.
Pe3ynbTaThl ONTOB NPEACTaBUTH B BH/IE TAOIHUIBI 1.
Tabmuna 1




Howmep
OIlbITa

O0BeM, MII

Na,S,03

H.0

H2SO4

Konnenrpanus
Na,S,03, 10_2
MOJIB/JI

Bpewms
IIOABJICHUSA
MYTH, C

CxopocTh
peakuuu, 102,
-1
c

1,3

2,6

3,9

5,2

OB WIN -

OB WIN -

wWiholoN

NININININ

6,5

ITo narHBIM TaOIUIB 1 TOCTPOUTH rpadUK 3aBUCHMOCTH CKOPOCTH PEAKIUU OT KOHIICHTPAIIMK
THOCYNb(aTa HATPHS, OTIOKHUB Ha ocH adciucc koHmeHtpanuio Na,S;0O3, a Ha ocu opauHAT —
CKOPOCTh PEaKIUH.

CruenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIIEHTPAIIMK THOCY/Ib(aTa HATpHsl.




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

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

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

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 0a/ioB) — 00y4aromuiicst 1eMOHCTPUPYET BBICOKUI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TJIyOOKoe 3HaHue
y4eOHOT0 MaTepuasia, CBOOOJHO BBHINONHAET MPAKTHUECKUE 3aJaHHs, CBOOOIHO ONEpUpPYeET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUAX MOBBIIICHHON CIIOKHOCTH.

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

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

— Ha OLEHKY «HEYJIOBJIETBOPUTEIbHO» (2 Oamna) — oOydaroluics AEMOHCTPUPYET
3HaHusi He Oosee 20% TEOpPETHUECKOTrO MaTepualia, JOMYCKAeT CYIIECCTBEHHBbIC OIIMOKH, HE
MOJKET MOKa3aTh MHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7au.

— Ha OLICHKY «HeYyJ0BJIeTBOPUTEJabHO» (1 0amt) — oOydaromuiicss He MOXET MOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHbIC HABBIKW PEIICHUS TPOCTHIX 3a]1a4.



