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JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o00pena s peanusaruu B 2025 - 2026
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH
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3aB. kadempoii H.JL MCH}IHI/IK
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3aB. kadeapoii H.JI. MGH}IHI/IK

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

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstaux
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3aB. kadeapoii H.JI. Menstauk




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

[{enssMu OCBOEHUS TUCITUTITUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XHWMHH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOWCTBA XWMHUUYECKMX COCJAMHEHHWH; pPa3BUTHE HAaBBIKOB
CaMOCTOSITEITLHOW pabOoThl, HEOOXOAUMBIX ISl IPUMEHEHHSI XUMUYECKUX 3HAHUH MPU U3YYCHUU
CHeIUaIbHbIX JUCIHUIUIMH U JaTbHEHIICH MPaKTUYECKON NeITeIbHOCTH.

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

Jucunmimaa Xumusi BXOAUT B 00s13aTEIbHYIO YacTh Y4eOHOro IIaHa 00pa3oBaTeIbHOM
MIPOrPaMMB.

Jnsg  u3ydeHus — AMCUMIUIMHBL  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(hOpMUPOBAHHBIE B pE3y/IbTaTe U3yUCHUS JUCIUILTNH/ IPAKTUK:

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

3HaHus (YMEHUs, BIIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUU JAHHOW JUCLMILIMHBI OyIyT
HEOOXOIUMBI 115l U3Y4YCHHUS JUCIUILTUH/TIPAKTHK:

be3zomnacHOCTh )XKHU3HENEATETHLHOCTU

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 naaukaropa WNHaukaTop TOCTHKEHUS KOMITICTCHITUH

YK-1 CriocobeH ocyiiecTBIsATh MOUCK, KPUTUYECKUHN aHaTIN3 U CUHTE3 HHPOPMAIUH, TPUMEHSTh
CUCTEMHBIH MOJXOI JUIsl PEIICHHS MOCTaBICHHBIX 33124

YK-1.1 AHanu3upyer 3a1auy, BblAENss ee 6a30Bble COCTABIISAIONINE, pACCMATPUBAET
U IpeliaraéT BO3MOJKHBIE BAapUaHThl PEIICHUs IIOCTABJIECHHOM 3aauu,
OLICHUBAs X JOCTOMHCTBA U HEAOCTATKHU

YK-1.2 Ornpenenser, UHTEPIPETUPYET U paHKUPYET HHOpMaAIHI0, TPEOYyEeMYIO IS
pellleHus TMOCTAaBIEHHOW 3aJaud; OCYIIECTBISET MOUCK WH(GOpMAalUU TO
pa3JIMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 I[Ipu  o6pabGoTrke wuHPoOpManMK  oTiAM4YaeT (akTbl OT  MHEHUH,
UHTEpHpeTalnii, OlleHOK, (POPMHUPYET COOCTBEHHBbIE MHEHHS U CYXKACHUS,
apryMEHTHUPYET CBOU BBIBOJbI U TOUKY 3PEHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas padora — 58,05 aka. yacos:
— ayauTOpHas — 57 aKaj. 4acos;
— paeayautopHas — 1,05 akan. yacos;
— camocTosiTeapHas padota — 49,95 aka. yacos;

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

<DopMa aTrrecTaluu - 3a4cT

AynuropHas s s
o | xouTakTHas pabora E CE dopma TeKyLero
Pasnen/ Tema § (B akaj. yacax) E > Bun ) KOHTPOJISI Ko
N — : & O | caMOCTOATENLHOH | YONEBAEMOCTHH | o
O 16, | moaxe 2 5 paboTHI MIPOMEKYTOYHOM
Tlexk. - | MPAKT- | =0 aTTecTaluu
3aH. | 3aH. | Q &
1. Xumus
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- pelieHue 71a00paTOpHOI
1.1 Xumuueckast TepMOTUHAMHUKA 4 6 8 HOMamHero_ pacoTEL
3amanus Ne 1; Homamnee
- 3amadue Ne 1.
camoctosiTenbHoe | TectupoBanue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
- oopmiieHne
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- pelieHue 71a00paTOpHOI
1.2 Xumuueckast KHHETHKA 1 2 4 8 JIOMALLIHETO pacoTEL.
3amanus Ne 2; Homamrnee
- 3amanue Ne 2.
camoctosiTenbHoe | TectupoBanue.
u3ydeHue y4eOHOH
Y HAY9HOH
JIMTEPATYPBL.
- oopmnenue
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- pelrieHne JTabopaTOPHOI
1.3 Pactsopsi 4 8 11 JIOMAIITHETO paboThL.
3amanus Ne 3; Homaninee
- 3amanue Ne 3.
camocrosTensHoe | TecTmpoBaHue
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPATypBI.




- oopmieHHE
oTYeTa Mo
71a00paTOPHOI
paTop 3ammra
pabore; J1abopaTopHOit
1.4 [TucniepcHbIE CUCTEMBI 3 6 8,95 - patop
paboTsI.
CaMOCTOSTENbHOE
.| Tecruposanue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATypEI.
- oopmieHHE
oTYeTa Mo
nabopatopHoOn
pabore; Samura
15 - pelieHue nabopatopHoOn
' JTOMAIITHETO paboThI.
OKHCIIUTETbHO-BOCCTAHOBUTEIILHBIC 2 6 4
3aganus Ne 4; JomarHee
MPOLIECCHI
- 3aganue Ne 4,
camocrositenabHoe | TecrtupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JIUTEPATYPEI.
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- peuieHne nabopaTtopHOH
OMAIITHETo a0OTHL
1.6 DnexTpoXUMHYECKUE CUCTEMBI 4 8 10 A P
3aganug Ne 5; JomarrHee
- 3aganue Ne 5.
camocrostenabHoe | TecrtupoBaHue.
u3ydeHune yaeOHon
U Hay4yHOH
JUTEPATYPBI.
HWroro no pazneny 19 38 49,95
Hroro 3a cemectp 19 38 49,95 3a4ET
HWroro no aucuuminHe 19 38 49,95 3ayer




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnponecce mnpenogaBaHus JUCLHUIUINHBL «XHWMHs» TPUMEHSAETCS TpaJaULAOHHAs
MH(POPMALIMOHHO-KOMMYHHUKALIMOHHAs 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlekuu nIpoxXoAT Kak B UH(OPMAIIMOHHOM (opMe, Iie UMEET MECTO ITOCIIe10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLUIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IIPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-0Oece1bl UM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3IOBOM aTaKW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECKUI
MaTepuaj 3apaHee BBIIAETCS CTYIEHTaM i1 CAMOCTOATEIBHOTO M3Yy4Y€HUs, U1 MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKLMU MOT'YT UCHOJIB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Ocoboe MecTo B mpolecce MpernoAaBaHusl TUCHUIUIMHBI «XUMUS» 3aHHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALlMOHHOIO XHMHYECKOIO JKCIIEPUMEHTA, KOTOPBIA IO3BOJIAET
HanboJiee MOJIHO Peajn30BaTh METOJ MPOOJIEMHOTO OOYy4eHHUs Yepe3 MOCTaHOBKY IpobieMm ¢
IIOMOUIBIO IEMOHCTPALNH ABICHUM, PEaKIIMHA WX ITPOLIECCOB.

Jlist peanmuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKLNU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuisieTcss B XoJe J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa MPOBOAMTCS C peaJbHBIMH XMMHUYECKHMMH BemiecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA 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
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPENCTBA MO3BOJIIIOT HKCIEPUMEHTHPOBATH C HOBBIMHU
dbopmamu koHTposid. OOyyaromuMcsl IpeIaraloTcss TECTbl U 33Ja4ld B 3JIEKTPOHHOM BHJE, C
aBTOMAaTH3MPOBAHHOM CHUCTEMON NpoBepkU. B oTiamume oT OOBIYHOIO TECTUPOBAHUS TaKOM
croco® KOHTPOJS MO3BOJISIET CTYAEHTaM B J1I000€ BpeMsl MPOMTH TeCT, MpOoaHaIU3UpPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO.

6 YueOHO-MeTOAUUYECKOE 00ecTeueHre CAMOCTOATEIbLHO padoThl 00y4aommXxcst
[pencraBneno B mpuioxeHnH 1.



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

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

a) OcHoBHas JquTEpaTypa:

1. T'enbpman, 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. — Tekct :
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. I'ony6es, B. H.
[MamoBain ; mox obmei penakuueit I'. H. ®aneea. — 2-¢ u3z., nepepad. u gorn. — MockBa :
NznarensctBo FOpaiit, 2023. — 431 ¢. — (Bsicmiee o6pa3oBanue). — ISBN 978-5-534-02453-1.
— Tekcr : anekrponnwii // OOpaszoBatenbHas miatgopma HOpaiit [caiit]. — URL:
https://urait.ru/book/cover/7FOC2B24-7759-4C94-8783-185D7EB61E88 (mara oOpamicHwus:
07.03.2024).

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Konspna, JI. I'. Xumus : yueonoe nocobue / JI. I'. Konsina, JI. T'. Tapaciok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 snektpon. onT. guck (CD-ROM). - 3ari. ¢ TuTyi. 9KpaHa. -
URL:  https://host.megaprolib.net/MP0109/Download/MObject/1190  (mata  oOparmieHus:
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 YHUBEPCHUTET
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 (nata
obpamtenus: 07.03.2024). - ISBN 978-5-9967-2553-3. - MakpooOBeKT. - TeKCT : 37€KTPOHHBIA. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Mymuna, D. P. Xumudeckas TepmMoanHaMuka : mpaktukym / J. 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. COCTOSSHHE 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. - 3ari. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (marta obopamenus: 07.03.2024).
- MakpooOBeKT. - TeKcCT : aNeKTpoHHbIH. - CBeieHus noctynHbl Takke Ha CD-ROM.

5. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensuuk, 3. P. Mymmuna, O. A.
MumypuHa ; Marsutoropckuii roc. texuudeckuit yH-T uM. I'. . HocoBa. - Maruuroropcek :
MI'TY wum. I'. U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ turyn »oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TeKcT : aneKTpoHHBIH. - CBenenus noctynHbl Takke Ha CD-ROM.

6. Mensuuk, H. JI. Tucniepcurie cucremsl : npaktiukym / H. JI. Mensnuk, 3. P. Mymnuna,
O. A. Mumypuna ; Marautoropckuii roc. Texanueckuit yH-T uM. I'. 1. Hocoga. - 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. Mymnuna, D. P. OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUU : MPAKTUKYM [IJIs
By30B] / D. P. Mymuna, O. A. Mumypunaa ; MaroHuToropckuii roc. TeXHu4ecKuil yH-T uMm. I 1.
HocoBa. - Marautoropck : 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 (mata
obparnienus: 07.03.2024). - MakpooObeKT. - TEKCT : 3JIEeKTPOHHBIH.

9. Mysmuna, D. P. Diekrpoxumus . npakTukym [mis By3oB] / D. P. Mymmuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckui yH-T uM. I'. . HocoBa. - Maruuroropcek :
MI'TY um. I'. U. Hocoa, 2020. - 1 CD-ROM. - 3arn. ¢ turyn. oskpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (nara oopamenus: 07.03.2024). -
MaxkpooObeKT. - TekcT : 3neKTpoHHBIN. - CBeeHus AocTynHbI Takxke Ha CD-ROM.

10. Koposun, H.B. O0mias xumust: yde0. Ui TEXHHYECKUX Harpas. u crenl. 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 (HU3UKO-XMMHYECKHX BennuwH / 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 ®denopos, 2003. - 238 c. : w1 - ISBN 5-8194-0071-2. -
Teker: HenocpeICTBEHHBIN.

12. W3Bectus BBICIIMX Yy4YeOHBIX 3aBeleHUN. XUMHUS M XUMHUYECKas TEXHOJOTHS:
Hay4YHO-TeXHHUYeCcKui xypHai — ISSN 0579-2991.

B) MeToauveckne yKasaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOLECCOB: METOAMUYECKUE YKa3aHUS K
mabopaTopHbIM padoTaM MO JIUCHUILUIMHE «XHUMHs» JUisl OOydyaroluIuxcs BCEX HallpaBICHUN
HNOATOTOBKM W ClienuajdbHOCTel JgHeBHOW Qopmbl  oOyuenus [/ O.A. MumypuHa;
MarnuTtoropckuii roc. tTexundeckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2023. — 11 c. — TekcT : HemocpeACTBEHHBIH.

2. Komsma, JI.I. Xwumuueckas TepMOJWHAMHUKA: METOIUYECKHE yKa3aHUS U
CaMOCTOSITENTbHONW palOoThl MO AMCHUUIUIMHE «XUMHs» i1 00ydyaroIIMXCsl BCEX HalpaBiIeHUM
MOJITOTOBKHM W crienuaibHOCTel Bcex (opm obOyuenus / JL.I'. Konsnaa; Marautoropckuii roc.
texHndeckui yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2023. — 18 c. —
TekcT : HenmocpeICTBEHHBIN.

3. Komsama, JI.I. CkopocTh XMMHUYECKMX pEAaKUUH M XUMHUECKOE paBHOBECHE:
Meroandeckue ykazaHusi K JabopaTopHbIM paboTaM 1O JUCHUIIIHHE «XUMHUS» IS
00ydaroImuxcs BCeX HalpaBJiIeHUI NOATOTOBKH M CIielHaiIbHOCTEH Bcex (hopm oOyuenus / JI.T.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHudeckuii yH-T um. I'. WM. Hocopa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2023. —8 ¢. — Tekct : HenmocpeAcTBEHHBIH.

4. PomnonoBa, H.U. Xumudeckass kuHeTHKa. XUMHUYECKOE PaBHOBECHE: METOIUYECCKHE
yKa3aHHus JUIs CaMOCTOSTENIbHOW paboThl MO JUCHUIUIMHE «XUMHs» JUIsl 00ydaroUIuXcsi BCex
HampaBJIeHUH MOATOTOBKHM W crenuaibHOocTel Bcex (hopm oOyuenus / H.W. Poxunonosa, A.Il.
ITonomapeB; MarHuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. K. Hocosa, 2023. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uympoga, JI.B. PactBopsl: MeTonnueckas pa3paboTka K JadopaTopHbIM paboTaMm 1o
MUCITATHIUHE « X UMM TITT 00VUAIOTITUXCS BCEX HAMNDABIIEHWH TTONMTOTOBKHA U



cnienuanbHocTell Beex hopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropcKHii roc.
texHndyeckuid yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. U. HocoBa, 2023. — 41 c. —
Tekcr : HenocpeICTBEHHBIM.

6. Uynposa, JI.B. PacTBopsl: MeTonndeckas pa3paboTka K CaMOCTOSTENbHONW paboTe 1o
JUCLUIUIMHE «XHUMUS» 7151 00Yy4aIOLIMXCsl [T0 BCEM HalpaBJIEHUSIM OATOTOBKH M CIIELUAIBHOCTAM
Bcex (opm oOyuenus / JI.B. Uynposa, O.P. Mymiuna, O.A. Mumypuna; MarHuToropckuii roc.
texuudyeckuit yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. U. Hocosa, 2023. — 26 ¢. —
Tekcr : HenocpeACTBEHHBIN.

7. Konsina, JI.I'. Konmonaabie pacTBOPBI: METOAMYECKUE YKa3aHMS K JJa0OpaTOpHOU paboTe
[0 JAUCHUIUIMHE «XHUMHUS» [ OOydaroUMXCsi 10 BCEM HAIpPaBICHUSM IOATOTOBKU U
crieranbHOCcTIM BeeX (opm oOyuenus / JL.I'. Komsnma, JI.A. BonbsiH; MarHuToropckuii roc.
texHudyeckuit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2023. — 9 c. —
Tekcr : HenocpeACTBEHHBIN.

8. Konapna, JI.I'. OxucnnTenbHO-BOCCTAHOBUTEINIBHBIE PEAKIIMU: METOIMYECKUE YKa3aHUs K
nabopaTopHoii pabore MO UCHMIUIMHE «XHUMHS» U OOYYaIOIMXCS BCEX HaNpaBICHUN
MOJrOTOBKM W creimaibHocTeil Bcex (opm obyuenus / JLI. Komsma, E.B. Tapaciok;
Marnurtoropckuii roc. rexuudeckuid yH-T uM. I'. . HocoBa. — Marauroropek : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HemOCpeACTBEHHBIH.

9. Konsnma, JI.I. OKHMCIMTENbHO-BOCCTAHOBHUTEIBHBIE PEAKIMUA M AJIEKTPOXMMUYECKHE
IPOLIECChl: METOJMUEecKasi pa3paboTka K CaMOCTOATENbHOM paboTe 1 0OydarolMXcsl 10 BCEM
HAMpaBJICHUSAM TOATOTOBKH M CHeHUATbHOCTIM Bcex ¢opm odyuenus / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuil roc. texuueckui yH-T um. I'. M. Hocosa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — Tekcrt : Heocpe1CTBEHHBIH.

10. Mumypuna, O.A. DJIEKTPOXUMHUYECKHE IPOLECCHI: METOJUYECKUE YyKa3aHHUi K
nabopaTopHoii pabore 1Mo aucHUIUIMHE «XHUMHUS» I OOYYaIOUIMXCS 10 BCEM HANpPaBICHUSM
HOATOTOBKH M CHELHUATIbHOCTAM BceX (opm oOydenus / O.A. Mumypuna, H.W. Poguonosa;
MarnuTtoropckuii roc. rexuudeckuid yH-T uM. ['. . HocoBa. — Marautoropek : MI'TY um. I'. 1.
Hocoga, 2023. — 13 ¢. — TekcT : HenmocpeaACTBEHHBIH.

r) [Iporpammuoe o6ecnieuenne u UnTepHer-pecypcebi:

IIporpammHuoe obecnneuenne

Haumenoanue [10 Ne noroBopa Cpox aeicTBus JIMIIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

FAR Manager cB000THO pacrpoctpansemoe [10 0OECCPOYHO

7Zip cB00OAHO pactpocTpansemoe [10 0eccpoyHO
Bpaysep Yandex [cBoGoxno pacnpocrpansemoe I10 OECCPOUHO

IIpodeccnonanbublie 6a3bl JAHHBIX M HH(OPMaIMOHHBIE CIIPABOYHbIE CHCTEMbI

Hazpanue kypca Cchlika
OnekTpoHHas 0aza mepuoanveckux miganuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

Harnmonansnas nHpopMamonHo-ananutrueckas cuctema|URL:
— Poccutickuit unnexc nayunoro nutuposanust (PUHLL])  [https://elibrary.ru/project_risc.asp

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

denepalibHOE TOCYIAPCTBEHHOE OOKETHOS YUPESIKICHHUE
«DenepanbHbIit HHCTUTYT npomsitennoi| URL: http://www1.fips.ru/
COOCTBEHHOCTH»




Poccmiickas Tocynapcrsennas OuommoTeKa. https://www.rsl.ru/ru/4readers/catalogues/
Katanoru

OnexTpoHHble pecypcbl oubanorexku MI'TY um. I'.H. https://host. megaprolib.net/MPO109/Web
Hocoga ] ' '

9 MaTepuajibHO-TeXHHYECKOE o0ecnevyeHne TUCIUILITHHBI (MOIYJIs1)

MarepuanpHO-TEXHUYECKOE 00ecTIiedeHIe AUCIIMIUINHBI BKITIOYACT:

VY4eOHble ayUTOPUN [T IPOBEACHHS 3aHATHIA JIEKITUOHHOTO THIIA.

OcHnamenne: MynbTUMEIUIHBIE CpEACTBA XpaHEHWs, Nepelayd W IPEACTaBICHUS
uHpOpMaLIUH.

VYueOHble ayAWTOpPHM JJsl TPOBEACHHS J1a0OPAaTOPHBIX  3aHATHH, TPYNIOBBIX H
VH/IMBUYAJIbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS M MPOMEXKYTOUHOU aTTectanuu. OcHalleHue:
OO6opynoBaHue [UIsl BBIOJHEHUS J1a0OPaTOPHBIX PabOT, XUMHUYECKas 1OCY/1a, PeakTHBbI, Harmsaanse
MaTepHaIbl: TAOJIUIbI, CXEMBI, IJIAKATHI.

[Tomemnenuns Ui cCaMOCTOSITENBHON pabOTHI 00YyJarOIIIMXCSL.

OcHaienue: [lepconanbhbie koMmnbioTepsl ¢ maketom MS Office, Beixogom B MHTEpHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tomenienus 11 XpaHEeHUs U MPOPMIAKTHIECKOTO 00CITy)KUBaHUS y4eOHOTO 000y JOBaHUSI.

OcHamenune: Cremnaxu, ceidbl a1 XpaHeHus: yueOHoro odbopynoBanus. MHCTpyMeHTHI 1
peMoHTa 1ab0PaTOPHOTO 0O0PYJOBAHHUS.



INPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CaMOCTOSATeIbHOI PadoThl 00y4ar0IIMXCs

CamocrosarenbHass pabota o0OydaroOUIMXCS MOApa3feiseTcs Ha ayAuTOpPHYIO, KOTopas
IIPOUCXOJUT KakK BO BpEMs JIaDOpAaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAyIUTOPHYIO, MPOUCXOMAILIYI0 BO BpPEMs MOJTOTOBKM CTYAEHTaMU OTYETOB IO J1a0OpaTOPHBIM
3aHSATHUSM U BBINOJIHEHUS JOMALIHUX 3aJIaHUM.

AymuTopHas caMOCTOsTENbHAs paboTa OOYyYalomUXCs MOpPEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUS MO KAXKIOMY pPa3Aeny AUCHUILUIMHBI. TecTbl BKIIOYAIOT TEOPETHYECKHE M NMPAKTUYECKUE
3aJjaHusl, OTBETHl Ha KOTOpBIE TPeOYIOT TIyOOKOTo MOHMMAaHHS HM3YYE€HHOTO Marepuana. TecThl MOCTPOEHBI
eIMHOO00pa3HO: K KaXIOMy BOIIPOCY IpeNjiaracTcsi YeThbpe BapHaHTa OTBETOB, CPEIH KOTOPBIX OJAWH WIH
HECKOJIbKO TpaBWIbHBIX. OOpaboTKa pe3yNbTaTOB OCYIIECTBIAETCS MYTEM COIIOCTABICHHUS IOTYYEHHBIX

PE3yABTATOB C STATOHHBIMHU U MPOTEKAET OYEeHb OBICTPO. MakcMabHOE KOJMYECTBO OAITOB B KaXKI0HM TeMe Kypca
- 10.

BapI/IaHTI)I TEMATHYCCKHUX TECTOBBIX 3a)IaHI/Iﬁ IJISI TEKYLHEr0 KOHTPOJIsA

XuMnuyeckasi TepMOAHHAMHMKA

B Tectax mo Teme «XuUMHYECKast TEPMOJTUHAMHKAY: TIEPBbIC IIECTh 3aJaHUI OIICHUBAIOTCS B
0,5 6amna, cenpbMoe — B 1 6aju1, a BOCBMOE, IEBSITOE M IECATOE 3aJaHusl — B 2 Oasua.

Tect Ne 1

1. Ilpu paccMOTpeHHM XMMHYECKOM peaKIiy cucmema O3HaYaeT:
a) HCXOIHBIC pEarcHTHI

06) TMPOIYKTH XUMHUYECKOW PEeaKIINU
B) PEaKIMOHHBINA COCYl
I) HCXOIHBIE PEareHThl U MPOAYKTHI PEaKIH

2. Tlepsblii 3aK0H (MIEpBOE HAYAIIO) TEPMOAHMHAMIKHA MaTEeMaTHYECKH 3aITUCHIBACTCS TaK:
a) PV =uRT B) K= Ay (- Ea/ RT)

6) K=R/N, r) AU= Q-W

3. B aKk3oTepmMHuecKON peakIuu:
a) DHTAIBITNS PEAKITMOHHON cUCTeMEI moBbIaetes (AH > 0)

6) TermioBoii 3 dekT peakiuu orpunarencH (Q< 0)

B) SHTAJIBIIHS PEAKIIMOHHOM cucteMsl yMeHbaercst (AH< 0)



T ) JaBJICHUC peaKHI/IOHHOﬁ CHCTCMBI ITOBBIIIACTCA

4. CrangapTHble TETIOBbIE 3P PEKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"°
6) AHozgg 1") AHct
5. Kaxkue u3 npuBeIeHHBIX PEAKIHi SBISIOTCS SHIOTCPMHISCKUMHU?
a) 1/2 Np+ 3/2 H,= NH3; AH = — 46 KJI)x/MoI1b
6) H,+4/20,=H,0, AH = 242 K])x/Momb
B) 1/2 N+ 1/2 0,=NO , AH = 90 K]I>x/mMo16
r) 1/2Hy+1/2 1,=HI, AH = 26 K]x/mMoib
6. Kaxkas n3 HamucaHHBIX HIDKE Peakluil OTBeYaeT TeIuioTe 00pa3oBaHus OKcUaa a3ota ( || ) B cTaHIapTHBIX
ycIoBusX?
a) 1/2 N,+ O=NO B) 1/2 N,+ 1/2 0, =NO
6) N+ 1/2 0,=NO r) NH;+5/20, =2NO+3H;0

7. Ilpu BocctanoBieHuu 16r okcuna Meau( || ) mo peaximu :
CuO (y * C (rpagur = CU ) + CO y, mormoTunock 22 kJx TEIIOTHI.

OHranbnus o0pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. Muspeakuun NiO )+ C (rpagur) = Ni (o + CO () Onpenenure Bo3MOXHOE HAIPABJICHUE CAMOIIPONU3BOIBHOTO
TEYEeHHUs PEAKINH [IPH CTaHIAPTHBIX YCIOBHAX U NpH Temnepatype 627°C.

BemectBo AH®pg  (KIx/Mo11B) S°ges  (x/MoOmb*K)
NiO —239,7 38
C (rpagum) 0 5,74
Ni () 0 29,9
CO » -110,5 197,4

B oTBeTe ykaxkure 3HaueHHs dHeprum [ mOOCa Mpu CTaHIAPTHHIX YCIOBUAX, NMPpHU Temmepatype 627°C u
TeMIIepaTypy Hauajaa peakuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHsieTcs SHTPOHS IPH pa3ioKeHUur KapOoHaTa KabIiys?
a) YBEIIMINBACTCS B) HEC YMCHBIIIACTCSI
0) yMeHBbITIaeTCs T') HE 3HAI0

10. JlanHas peakuus:



2KC103 (TB) —2KCl (TB)+302 () AH<O
MOJKET CaMOIPOU3BOJIBHO MPOTEKAThH
a) B IPSIMOM HaITpaBJICHUH B) HE MOXKET ITPOTEKATh

0) B 00OpaTHOM HaIpaBJICHUH T') HE 3HAI0

XuMHnyeckass KHHETHKA

B tectax mo Teme «XHMHUYCCKas KHHETHKA». IIEPBOE, BTOPOE, TPEThE, YETBEPTOE U IISATOC 3aJaHHUs
oueHuBarorcs B 0,5 Oaja; 1mectoe, ceaAbMO€E, BOCbMOE, IEBITOE U AecaToe — B 1 Oaiu1, a oauHHAamaToe — B 2,5
Oaia.

Tect Ne 1

1. Pazgen xumun, H3y4aronuii CKOPOCTH U MEXaHU3MbI XUMHUYECKHX PEaKINii, HA3bIBACTCS
a) XUMHUYEecKasi TepMOIMHAMHKA

0) TepMOXUMHUS
B) XMMHYECKasi KHHETHKA

2. CKOpOCTb XMMHUYECKOH peakLuy — 3TO ...
a) BpeMs, 3a KOTOPOE MOJTHOCTBIO PACXOAYETCS OJJHO U3 UCXOIHBIX BELIECTB

0) M3MEHEHHE KOJIMYECTBA BEIIECTBA PeareHTOB (MM MPOYKTOB) PEAKIMK B CIUHUIY BDEMEHH B €HHHUIIC
o0beMa

B) KOJIMYECTBO BCUICCTBA NPOAYKTOB PCAKIIMHA K MOMCHTY OKOHYAHUWSA PEaKIINU

3. B Kakux eJuHUIAX BBIPAKAETCS CKOPOCTh XUMHUECKON peaKIiuu?
a) MOJIb 1 ¢

0) O6e3pa3mMepHast BENUIMHA
2
B) MOJIB C

4. Ot xakux (aKTOpOB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIHNA?
a) OT MPUPOJIBI pEarupyronfx BEIIECTB

0) oT TemmepaTypsl
B) OT 00bEMa PEaKLIMOHHOTO COCYAa

5. CocTosiHue XMMHYECKOTO PaBHOBECHS 0OPATUMBIX IIPOIIECCOB KOJIMYESCTBEHHO XapaKTePU3YETCH ...
a) paBHOBECHBIMH KOHIICHTPAIMSIMHA MTPOAYKTOB PEaKIIUU

0) SHepruel aKTUBU3AINH

B) KOHCTAHTOH paBHOBECHS



6. Kak 3anucniBaetcs BBIPpAXKCHHUC IJId CKOPOCTHU PCAKIINN
4 NO ) +6 Hzo =4 NH3(r) +5 OZ(r)

a) V =k[NO]'[H,0] 6) V = k[NH;][O,] B) V = k[NOJ*[H.0]°

7. Kak 3anumiercs BelpaskeHHe JJIs1 KOHCTaHThl paBHOBecHs peakuun A + 2 B = C +D?
a) K, = [C][D]/ [AI[B]

6) Kp = [C][D] / [A][B]
») K = [A][B] %/ [C][D]

8. Kakoii oTpe30k Ha auarpaMme IMOKa3bIBacT 3HaUCHUE TEIUIOBOro ¢ dekra peakuun?

ayl B

X \
6) 2 2

B) 3
1 I 3

v

XOJI PEaKITuu

9.  UYro MOKHO CKa3aTh O PEeaKIuK, U300paKEHHOW Ha Auarpamme K Borpocy 8?
a) PK30TepMHUYIECKasi peaKIIHsI

0) SHIOTEepMUYECKast PeaKIIHs
B) peaKIiyisi OMUCHIBAET COCTOSTHUE PABHOBECHUS

10. PaeHoBecue peaxuun Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEILAETCS BIEBO.

a) TIPY TIOHIDKEHUN TeMIIepaTyphI
0) TIpu MOBBIIIIEHUN TEMIIEPATypPhI

B) MPH MOBBIILICHUHN IABJICHUS
11. Jna peakuuu C) + 2 H 5 ) = CH 4, ipu HekoTOpo# TemnepaType KOHCTaHTa paBHOBecHs paBHa 0,8.
PaBHOBecHast KOHIIEHTpalMs BOAOPOAa paBHa 1,2 Moib/1. Beruucnure HCXOJHYI0 KOHLIEHTPALUIO BOAOPOIA.
a) 1,2
0) 3,5

B) 5,0



PactBopsl

B tecrax mo teme «PacTBOphI»: IEpPBOE 3aaHKe OlleHUBAeTCs B 1 Oaju1; BTOpoe, TPEThE, YETBEPTOE, IIATOE
U IIeCTOe 3aJaHus - B 1,5 0ajta; cempbMoe, BOCBMOE, IEBITOE U JECITOE — B
0,5 6amna.

Tect Nel

1. {nst ypaBHenus peakipn Cu SO, + KOH —... cokpallieHHOe HOHHOE YpaBHEHHE 3aIUILETCS B BUJIC

1) 2K*"+S04 =K,SO,
2) Cu* +S0,” + 2K" + 20H™ = Cu(OH),4 + K,S0,
3) CuSO, + 20H = Cu(OH),{ + SO,
4) Cu* +20H = Cu(OH)d
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pactBopa paBHa

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

1)1 2)2 3)11 4) 13
4. 1na nmonasieHus rumponmnsa xiopuaa xpoma (I1I) crexyer

1) 100aBUTH CONSHYIO KUCIIOTY

2) mobGaBUTH IIETOYD

3) pas3baBHUThH PacTBOP BOIOM

4) TOBBICUTH TEMIIEPATypy
5. B pazbaBiieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCyib(dara KajablMsg U BOIBI, CyMMa
K03 (HULUEHTOB B ypaBHEHUH HEOOpaTUMOMN AMCCOLMAIIMM PACTBOPEHHOIO BELIECTBA — ATO

13 2) 4 3)5 4)6

6. PactBOpHMOCTB OKcanaTa cepebpa pasHa 3,27-107 r/ 100r H,0. OnpenenuTe IponsBeieHIe PACTBOPUMOCTH
Ag2C,04

1)5.10" 2)1,16:10®*  3)10,7.10°° 4)2,31.10°*
7. MaccoBas A0JI paCTBOPECHHOT'O BEHICCTBA — 3TO OTHOLICHUC

1) ™acchl BelecTBa K Macce BOJIBI

2) KOJHMYECTBA BEIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOIMYECTBA BEIIECTBA K 00bEMY PAaCTBOPA
8. K cnabbiM 31eKTPOIUTAM OTHOCHTCS ...

1) rUApPOKCHI aAMMOHHS

2) THIPOKCHUJ Kaus

3) xuopu KaabIys

4) MaprasioBas KucJIoTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTMX COJEH MOTYT MMETh IIEJIOYHYIO WIH KUCIYIO Cpeny.
[IpynunHOi 5TOTO ABIAETCA ...

1) osnexrponu3 coneit
2) JAUCTIPOMOPLHOHUPOBAHUE COJICH
3) rupparupoBaHHE CONEi



4) ruaponus coner

10.3nauenne PH uncroii Boast npu 25°C cocrasiser

11 2)7 3)0 4) 10

MarnuToropckuii Texuudeckuil yausepcurer um. I'.M1.Hocosa

JAucnepcHble cUCTEMbI

B tecrax mo Teme «HI/ICHepCHLIe CUCTCMbI»: IIEPBOC, BTOPOEC, TPCTHC U YETBEPTOC 3aJaHNsd OLICHUBAIOTCA B

1 Oayur; mATOE W IIeCTOE 3ahaHus - B 3 Oasa.

4.

Tect Nel

VKaxuTe pa3Mepsl YaCTHI[ KOJUTOUTHBIX CHCTEM

1)  wmenbme 1 HM

2)  6omsme 100 HM

3) ot 1ummo 100 um

Kakue MOHBI CIIOCOOHBI BBI3BATh KOATYJISIUIO KOJUIOM/A, YaCTHIIBI KOTOPOrO HMEIOT MOJOKUTEIbHBIN
3apsna?

1)  KaTHOHBI

2)  aHHOHBI

3)  TOJApHBIE MOJIEKYIT

JI1s1 Kakoro 3JEKTPONIUTA MOPOT KOATYJSIIUU KOJUIOU/IAa C TIOJIOKUTENBHO 3apsSKEHHOM YacTUIIei
OJIKEH OBITh HAMMEHBIITNM?

1)  xyopun Kanus

2)  cynbdar Kamus

3)  oprodocdar kanus

Muriesna 3015 umeer crpoenne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”

KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduin3aropa?

1)  xmopwun xenesa (111)

2) BOja

3)  TUAPOKCHI KaaHs

[Tpu B3aumopeiictun 20 mu 0,001H nutpara csunma (1) ¢ 10 mn 0,02H cynbdara xanus
obpa3yercs 30116 cynbdara cunna (I1). K xkakomy amektpomy qomKHBI epeMeIaTbcs YaCTHUIIBI
JUCTIEPCHOM (a3bl MpH dIEKTpon3e?

1)  HaxoIATCs B COCTOSIHUM JTUHAMUYECKOTO PABHOBECHS

2) K Karomy

3) xanony

B nBe xonObr HaymuTo mo 50 M 30718 THAPOKCHAA kene3a. s Toro 4roObl BBI3BATh KOATYJISIINIO 301
notpeboBanoch 100aBUTh: B mepByo — 5,3 mut 1H pactBopa xnopuna xanus; B apyryto — 18,7 mi 0,001H
pactBopa ocdara HaTpus. BeraucinTe mopor KoaryJsiuy KakJ0ro 3JIeKTPOJIHTA.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccobl



B Tectax mo Teme «OKHCITUTENHLHO-BOCCTAHOBUTEIBHBIE MMPOIIECCHI»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U
msaToe 3agaHus oreHuBaroTcesa B 0,5 6amia; mecroe — B 1 6aii; cenbMoe U BOCbMOE — B 2 0ajuia, a IeBIToe — B 2,5
0amos.

Tecr Ne 1

1. Okucaurens — 3TO aTOM, MOJICKYJIa UJIM UOH, KOTOpBIP'I cee

1) yBenMYMBAET CBOIO CTEIIEHb OKUCIICHHS
2) TPUHHUMAET JJIECKTPOHBI
3) oTaaeT CBOU JJIECKTPOHBI
2. IIponecc BOCCTAHOBICHUSI UMEET MECTO B ClIydae, KOTAa ...

1) HeliTpalbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKHUTEILHO-3aPSIKCHHBIC HOHBI
2) TIOJOXKUTENBHBIN 3apsi HOHA YMEHBIIACTCS
3) oTpuUIATeNbHbII 3apsi HOHA YBEINYNBACTCSI
3. U3 npencraBieHHbIx HIKE peakunii kK OBP nucnponopuroHupoBaHust IpUHAAJIEKUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIISAM OTHOCSTCS ...
1)  merayuibl, BOAOPO, YIIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOIMUECKON CHCTEMBI
5. CtemneHu OKUCIIEHUsI KUCIIOpO/a a) B BoZE U 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar kanus B OBP, mporekaromux B KUCIOHN cpefie, BOCCTAaHABIUBAETCS 1O ...
1)  karnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  okcuaa mapranma (1) MnO
7. B peakuuu, nporekatomieid mo cxeme Cr,Ss; + KNO; = KyCrO4 + K3SO4 + NO okucienuto
MIOJIBEPTAFOTCSI CIICTYIONTUE SJICMEHTHI ...
1)  asorucepa
2)  cepau XpoM
3)  Xpom m a3or
8. Cymma k03 PHUIMEHTOB B peakiuu, TpUBEIeHHOU B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. Cymma koaddunuenton B peakunu KMnO,4 + HCl ., = ... paBHa

1) 30 2) 26 3)35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Ttecrax mo Teme ((3J'ICKTpOXI/IMI/I‘IeCKI/Ie CUCTEMBD). TIEPBOC, BTOPOC U IIATOC 3adaHUA
OIICHUBAIOTCs B 1 63.J'IJ'I; TPETHC U YCTBCPTOC 3aJaHNA— B 1,5 6anna; meCToC U CEABMOEC — B 2 Gaa.

Tect Nel
1. DneKTpoHBIN MOTEHIUA OMPEACIISIOT 0 YPABHEHHUIO . ..
1) Hepucra
2) Menpeneesa-Knaneiipona
3) bombimana



4) Appenuyca
2. Paccuwmraiire ]IC ragsBannueckoro smeMenta Mg|MgSQO,||CuSO,4|Cu mpu cTaHgapTHBIX YCIOBHIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue npoayKThl 00pa3yroTcsi Ha KaTo/Ie MPH AJIEKTPOJIN3e pacTBOpa HUTpaTa cepebpa?
1) Bomopoxn
2) cepebpo
3) a3zoTHas KKCIOTA
4) KucIoposa
4. VYxaxute cyMMy K03 GHIMEHTOB B ypaBHEHHUH JIEKTPom3a pactBopa Hurpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TPUBENCHHBIX  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUH  IPOTEKaeT
CaMOTPOM3BOJIBHO B NMPSMOM HaIlpaBiIeHUN?
1). FeSO,+ Cu —...

2) CuSO,+Fe —...
3) CuSO,+Na —...
4) HCI+Cu—...

6. BpluMcnanuTe Maccy HMHKA, MOJYYEHHOTO MPH BJIEKTPONn3e cylbdaTa UHKA, KOTOPBIA MPOBOIWIN B
teuenue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°°
7. llpuBemuTe CXeMbl OJJIEKTPOJHBIX TPOIECCOB M MOJEKYJISPHOE YypaBHEHUE peakluH,
NPOTEKAOMIEH MPH AIEKTPOXUMHICCKONH KOPpO3uH rambBaHonapbsl Zn|Mg B CepHOKHCION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynuTopHass caMoCTOsTelIbHAs padoTa 00yJarONMUXCs OCYIISCTBIISICTCS B BHJIC M3YyUCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pasJielny ¢ MpopaboTKoi marepuaina; oGopMIEeHUS OTYETOB IO
nabopaTOpHBIM PaboTaM M BBITIOJIHEHHS JIOMAITHUX 3aJJaHUH.

BapuaHTBI TeMaTHYeCKHX JOMAIIHUX 3aaHHUI{ 1JIs1 BHEAY AU TOPHOM caMOCTOSITEeIbHOI PadoThI
CTYAEHTOB II0 TeMaM

Jlomanigee 3aganue Ne 1

o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomamHeM 3agaHuu 1o TeMe «XUMHUYecKasi TepMOIMHAMHKAy: TIepBas 3aJa4a OlleHuBaeTcs B 2,5 6amia;
BTOpas — B 1,5 Ganna; Tpetbs — B 1 Oam.



3amaua Nel

Hnsa peakumn CHy p + CO; p = 2 CO y + 2 H, () onpenenure BO3MOMKHOE HaIpaBICHUE
CaMOIIPOU3BOJIBHOTO TEUCHUS PEAKIMU MPH CTaHAAPTHBIX YCJIOBUSAX W MpH Temreparype T = 927 °C, ecnm
TEIIOBON 3(QeKT peaknuu a0 3aJaHHOW TEMIIEpPaTypbhl HE HW3MEHUTCS. YKaXKHTE: a) BBIICIACTCS HIIH
MOTJIONIACTCS JHEPrusi B XOAC peakinuu; O) NPUUMHY HAWJEHHOTO W3MEHEHHs SHTponuu. Paccuwuraiite
TEMIIEpaTypy Havalia peakiuu.

3amaya Ne2

Bemuncnnre temosoi  addexr peakumn: CaC;  + 2 HyOp = Ca(OH); ) + CH, (), mons3ysce
CTaHJIAPTHHIMH TEIUIOTAaMU 00pa3oBaHMs pearupyrommx BemecTB. CKOJBKO TEIUIOTH  BBIACIUTCS WU
MOTJIOTUTCS P oOpazoBanuu 2,24 1 C,H,?

3amaya Ne3

[To TepMOXMMHUYECKUM YPaBHEHUSIM PACCUUTANTE TETUIOBOM AP HEKT peakuuu:
Hyqy + COz4 = CO )+ Hy Oy TepMoXxuMHYECKHE YPAaBHEHHSA:

a) H2 () +% 02 o= Hzo () AH = '241,9 KZ[)K,

6)2 CO ¢y + Oy qy =2 CO; ), AH = -566,2 k]lx.

Jlomannnee 3aganue Ne 2

o TeMe «XUMHYecKass KHHETHKA

B nomamnem 3amanum mo teme «XHWMHYecKas KHHETHKay»: MepBas 3ajada oleHuBaercs B 1,5 Oamna;
Bropas — B 0,5 6ara; TpeThs, yeTBepTas u maras — B 1 Gam.

3amaua Nel

Peakuns nporekaer no ypasHenuto: O, ) +2 CO y =2 CO; () HauanpHble KOHIIEHTpALMK Pearupyonnux
BemiecTB paBHbL: [O;] = 1,2 mons/n, [CO]= 0,8 Momnb/11. Bo ckoiibko pa3 U3MEHUTCSI CKOPOCTh MPSAMON PEeaKLny,
korga mpopearupyetr 30% CO? Bo ckonbko pa3 M3MEHSTCS CKOPOCTH NPUMOM M OOpaTHOM peakyd, €CIH
YBEJIMYUTH JJaBJICHHE B CUCTEME B JIBa pa3a?

3amaua No2

Ipu Temneparype 40 °C HeKOTOpOE KOIMUECTBO BEIIECTBA BCTYIAET B peakiio 3a 20MuH. PaccuuTaiite
BpEMs, [PH KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIMT B peakiuio mpu Temmeparype 200 °C, ecin
TeMmneparypHblii KO3()(QUIIMEHT CKOPOCTH peakuuy paBeH 2. Bo cKoibKO pa3 M3MEHHUTCS MPU 3TOM CKOPOCTD
peakuuu?

3amaya Ne3

Haiinute HavaibHbIC KOHIICHTPAIIUH HCXOHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIINH:
Fe @ + HO 4y = FeO () + H, (), ecmum paBHOBECHBIE KOHLEHTPAUM PEarHpyOMINX BEIIECTB PaBHBI:
[H,O]=0,3moun/71, [H,] = 0,4 Mo/,



3amaua No4

Huns peakumonnoi cuctemsl: CO )y +HyO0 ) = CO, y +H,(y HavanbHble KOHUEHTpamu pasHbl: [H,O] =
0,5 momp/n, [CO] = 0,6 Monp/n. OmnpenenuTe KOHICHTPAIIMA BCEX BEIIECTB B MOMEHT pPaBHOBECHS, €CITH
KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaga NeS
Bripasute uepe3 KOHIICHTpAIMK PEarcHTOB KOHCTAHTHI PABHOBECHS CIEAYIONINX PEaKIIUi:
Ny + 3 Hory = 2 NH;(y, AH = -92,2 xJIx;
COyry +C =2 CO), AH =+160,5 xJIx;
COyy +H0p =CO;2y + Hypy, AH =-41,1 x[Ix.

VKaxkuTe HanpaBieHHE CMELIEHUS XHUMHYECKOTO DPAaBHOBECHS OSTHX peakUuil: a) NpU MOHWKEHHH
TeMIIepaTypsl, €CIH JaBJICHNE IIOCTOSHHO; 0) PY MOBBILICHUH JaBJICHHS, €CJIM TeMIIepaTypa MOCTOSHHA.

Jlomannnee 3aganue Ne 3

1o reme «PacTBopb»

B nmomamrHem 3amanuu no TeMe «PacTBopbI»: mepBas, BTopas, TPEThs M MATas 3a7add OLICHUBAETCS B 1
Oarur; yeTBepTas u mecrtas — B 0,5 Oamra.

3amaua Nel

B kakom o0beme Boib ciieyeT pactBoputh 1351 SNCl, auist monmyuenust 3M pactBopa xiopua onosa (11) ¢
IIOTHOCTHIO P = 1,405 r/mn?

PaccuuTaiite: a) MaccoByI0 JOJIO BELIECTBA B PacTBOPE; 0) MOJSIPHYIO KOHLIEHTPALMIO YKBUBAJICHTA; B)
MOJISTIBHOCTB; T)  THUTP; /1) MOJIBHYIO JIOJIIO BELIECTBA B PACTBOPE.

3amaya Ne2

3aKOHYMTE MOJEKYJSPHbIE U HANHUIIUTE COKPAIICHHbIC MOHHBIC YPABHEHUS peakUUid B3aUMOJECUCTBUS
CJIETYIOITUX BEIIECTB:

HBr + NaOH —
AgNO; + H,S—
MgCl, + KOH —
CaF, + HCl—
Sb(OH); + H,SO; —
Sb(OH); + NaOH —
3ajgaua Ne3

CocraBbTe 110 JABa MOJICKYJISIDHBIX YPAaBHCHU A peaKL{I/Iﬁ K CJIICAYIOIIUM MOHHBIM!



Ba** + CrO,> — BaCrOy;
NH4+ + OH_ —> NH4OH,

ZnS + 2H' — Zn** +H,S

3agaua Neqd
Boraucnute pH 0,05M pacTtBopa cepHOI KUCTOTHI.

3agayga N5

Kakue u3 cienyromux coseit moasepraotes ruaponusy: Na,SiO;. Cu(NO;),. KBr? CocraBbre HOHHBIC
MOJIEKYJISIDHBIE YpaBHEHHs THIIPOJH3a COOTBETCTByromux coieil. Kakoe 3mauenme pH (< wim> 7) mmMeror
PacTBOPBI ATHX COJICH?

3amaua Neb

Haiinure npoussenerne pactBopumoctd PbCl,, ecmu B 200 mu Bomsl pactBopsiercsi 2,17 T 3TOro
COEAUHEHHUS.

JlomamHee 3aganue Ne 4

1m0 TeMe «OKHCIUTEIbLHO-BOCCTAHOBHTEIbLHbIE MpoecCohbn

B nmomamineMm 3ajgannu no Teme «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC TMPOLECCHI»: IepBas 3aaada
olieHuBaetcs B 1,5 6aiia; Bropas — B 2,5 6ajuia; TpeThs — B 1 0aiui.

3amaua Nel

IMonbepute KOAPPUIMEHTHI B yPaBHEHUSIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUNA. YKaXUTE THII
KaXXJI0M peakiuu.

PaccunraiiTe >IEKTPOMBIDKYIIYIO CHITYy M OMPEISINTE HAIPABJICHHE CaMOIPON3BOJILHOTO MPOTEKAHUS
MEepPBOMl peakuuu MpU CTAHJAPTHBIX YCIOBUAX, MHCIONB3YS 3HAUCHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
TTOTCHITHAJIOB;

Hl + H3PO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,O

H[AuCl,] + H,O, + NaOH — Au +NaCl +0, + H,0
NH,ReO, +H, — Re + NH; + H,0

KBrO —» O, + KBr

3amaua Ne2

CocTaBbTe ypaBHEHUS OKHCIUTEIHFHO-BOCCTAHOBUTEIHHBIX PEAKITHil:

KMnO, + NaNO, + H,O0—



NaCrO, + H,0, + NaOH —
Bi(OH); + NaS,0s+ NaOH —
Bi,O; + C —

Mg + HNO; (a5 —

3amaya Ne3

Hanbl 1Be okuciautenbHO-BoccTaHoBuTebHBIE mapbl: KNO,, KNOs; u Pb(NOs),, PbO,. IToms3ysch
TaOJMIeH CTaHIAPTHBIX OKHUCIUTEIIEHO-BOCCTAHOBUTEILHBIX MOTCHIIUAIOB, COCTABHTEC YPABHCHUE BO3MOXKHOM
peakimu B ykazanHo# cpene (HNOj3). Paccunraiite 3HaueHHE 3NEKTPOIBIKYIICH CHITBI PEAKITUH.

JlomamHee 3axanue Ne 5

o TeMe «3.11eKTp0ngnqec1me CUCTCMBD»

B nomainem 3amaHuu 1o TeMe «QJIEKTPOXUMHUYECKUE CUCTEMBI»: MepBas 3ajada OlleHuBaeTcs B 1 O6ai;
BTOpas — B 1,5 6anna; Tpeths — B 2,5 Gaa.

3amaua Nel

CocraBbTe 3JIEKTPOHHO-MOHHBIE YpaBHEHHs 3JEKTPOJHBIX MPOIECCOB M MOJIEKYISIPHOE YpaBHEHHE
TOKOOOpa3yrollieil peakiuu, MpoTeKaroleid mnpu padore raigpBaHudeckoro anmementa Co/Co(NOg), //
AI(NOs)s/Al. PaccunTaiite DJIC (E) raibBaHUYECKOT0 3JIEMEHTA TIPH CTAHIAPTHBIX YCIOBHSIX.

[IpuHsAB MOTEHLMAN aHOAA PAaBHBIM CTAaHAAPTHOMY 3HAUEHHIO, PACCUMUTAMTE KOHLUEHTPALMUIO KaTHOHOB
MeTaJljia B KaTOAHOM pacTBope, pu kotopor DJ1C raapBaHNUECKOro 31eMeHTa yMeHbIntes Ha 0,02B.

3ajaga Ne2

[IpuBenuTe cxembl ANEKTPOIHBIX MPOLIECCOB U MOJEKYJISPHBIE YPaBHEHUS PeaKIuil, MPOTEKAIOUINX MPH
ANEKTPOXUMHYECKO# Koppo3uu ranpaHonapsl  Co/Ni: a) B Kucioii cpese; 0) BO BIaKHOM BO3/IyXe.

Omnpenenure yOBUIF MAacChl aHOJA TIPH KOPPO3WHU B KUCIION cpene 3a 20 MHH, €CITH CKOPOCTh KOPPO3UH
coctaBuna 0,01 r/u.

3amaya Ne3

CocTaBbTe 3IEKTPOHHO-HOHHBIE YPaBHEHUS AIIEKTPOJHBIX MIPOIIECCOB (aHOA MHEPTHBIN) U MOJIEKYJIAPHOE
YpaBHEHUE PEaKIUU, IPOUCXOAIIEH IPH AIIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSO,,

BoruncinTe (hakTHUeCKoe KOJHMYECTBO METallia, MoJydeHHoro Ha karoje mpu snektpoiuse Co(NOz),,
€CJIM DIIEKTPOJIN3 TIPOBOIMWIN B TeueHUH | 4. Beixoa MeTasuia mo Toky coctaBui 85%.

VKaxuTe BO3MOKHBIC IMPUYMHBI YMCHBIICHHUA BbIXOAd METAJlJIa IO CPABHCHHUIO C PACYCTHBIM.
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KOHTpOJIbHBIe BOIIPOCHI 110 TEMaM

KOHTpOJI])HBIe BOIIPOCKHI 110 TEME «XuMuueckas TEPMOAUHAMUKA»

OCHOBBI XUMHYECKOH TEPMOANHAMUKH: IOHATHE CUCTEMBI, BUIBI CUCTEM.
TepmoauHaMuueckue napameTpsl U GyHKLIUN COCTOSIHUSI CUCTEMBI.

Buytpennsis sneprus. Padora. Terora.

IlepBEIit 3aKOH TEPMOTUHAMUKH (BBIBO).

OHTanenus Kak QyHKLUS COCTOSIHUS CUCTEMbl. DHTAJIBINS 00pa30BaHUs BEIIECTBA.
TemnoBoit 3¢ dpexT xummuyeckoil peakiuu. DakTophl, BIUSIOMINE HAa TEMIOBOH 3((EKT XUMHUYECKON
peaxkuuu.

Tepmoxumus. 3akon ['ecca.

Crnencrsus u3 3akoHa ['ecca.

OHTponus KaK QYHKIUS COCTOSHUS CUCTEMBI.

BTopoii 3aKk0H TepMOAMHAMUKHU.

TpeTuii 3aK0H TEPMOAMHAMUKHU.

Oneprust [160ca.

Hanpapnenue caMonpou3BOIBHOTO IPOTEKaHHUSI XUMHUECKUX PEaKIil.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XHuMHYECKasi KHHETHKA»

XumMndeckast KHHeTHKA. CKOPOCTh XUMUYECKON peaKIMU U METOBI €€ PEryJIHPOBAHNS.
BnusiHre KOHIEHTpAIlUN Ha CKOPOCTh XMMHUYECKOM peakiiy (3aK0H eHCTBYIOIIUX MacC).
BrmsiHue TeMriepatypbl Ha CKOpOCTh XuMudeckon peaknuu. [Ipasuio Bant — 'ododa.
Teopus akTUBHBIX CTOJIKHOBEHUN AppeHuyca.

OHeprus akTUBaIMK. Y paBHEHHE AppeHnyca.

Teopust mepexoIHOT0 KOMIUIEKca. JHEpreTHIeckas AuarpaMma.

Kpusas Makcesia — bonbliMaHa. DHepreTuueckuil apnep.

Karanutndeckue cuctemsl.

BinsHHMe kaTanM3aTopa Ha CKOPOCTh XUMUYECKOM pPEaKIMH.

['oMOreHHbIN U T€TePOreHHbIN KaTanus.

KonebarenpHble peakuuu.

Xummueckoe paBHoBecre. OOpaTUMble 1 HeOOpaTUMbIE PEaKIIHH.

KoHncTaHTa XHUMHUYECKOTO paBHOBECHS.

Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle—Illarense.

BrnusiHue KOHIIEHTpAINH, JABIEHUS U TEMIIEPaTypPHI.

®azoBbIe paBHOBECHS.

®a30BbIC AHArPAMMBI JJ11 OJJTHOKOMIIOHEHTHBIX CHCTEM.

KoHnTposbHbIe Bonpockl o TeMe «PacTBopb»

IIonsTue pactBopa. PacTBoprMOCTh BeniecTBa. PacTBOpuMOCTS rasa.

PactBopbl. CriocoObI BRIpaKEHHUS KOHIIEHTPAILIMU PAacTBOPOB (MaccoBasi 0JIsl, MOJISIpHAs KOHIICHTPAIIHA,
MOJISIpHAsi KOHIIEHTPALMSI SKBUBAJICHTA, MOJIbHAS JIOJISI, TUTP).

Kosnurarusnsie CBOMCTBaA pacTBOPOB. M ieanbHblil pacTBOp.

3axonsl Payns: | (Torometpudeckuii) u |l (30ymTnoCcKOMUYEeCKuil 1 KPHOCKOTIIYECKUH ).

Ocmoc. OcmoTtudeckoe napieHne. Cxema ocMOMETpa.

KucnoTrHo-ocHOBHBIE B3aMMOAEHCTBHUS BEIIECTB.

HonHas Teopust KUCIOT U OCHOBaHUH AppeHuyca. OCHOBHBIEC ITOHATHUS U IOJI0XKEHHSI Teopur AppeHuyca.
Juccounanys KucioT, OCHOBAaHUK M COJIEH ¢ TOUKU 3PEHHUS] HOHHOM Teopun AppeHuyca (IpUMepHl).
Crenenp aucconuanni. CUIbHBIE U C1a0ble 3JEKTPOJIUTHL.

Jucconnanus ciabbix 37eKTpoiauToB. KoHcTaHTa [ucconyaum.



11.
12.

13.
14.
15.
16.
17.

RER©O©oo~NoOR~wWNE

NN E

agkrwbdE

© oo~

0.
1.
12.
13.

3akoH pa3daenenus OcTBaibaa.

Peaknun woHHOTO OOMEHA MEXAY OJJICKTPOIUTaAMH (HA TpPUMEpe peakIuii oO0pa3zoBaHUs
3MEKTPOJIUTA, OCAJIKA U Ta3a).

[IpousBeneHue pacTBOPUMOCTH.

HonHoe npousseieHrne BoJibl. BogopoHbIil M THAPOKCUIIBHBIN MOKA3aTEeIH.

T'unponus coneit. Tumbl rUAPOIU3a CONEH.

KonuuectBeHHbIe XapaKTEpUCTUKH MPOIiecca TUAPOIIH3A.

DaKTOpHI, BIUAIONINE HA TTPOIECC THAPOIH3A.

KonTposbHbie Bonpockl o Teme «/{ucnepcHbie cucTeMbhy

T'ereporennsie cmecu. JlucnepcHbIe CUCTEMBI.
HucnepcHocth. Knaccudukanym TUCIepCHBIX CUCTEM.
Kommoumasie pactBopsl. JInodunbHble 1 MHOGOOHBIE KOITIOUIBI.
Cr1ocoObl MOTy4eHUs KOJUIOUAHBIX PACTBOPOB.

CtpoeHue KOUTOUAHBIX YaCTHII.

IIpaBuno ®asuca — Ileckona.

Y CTOWYMBOCT KOJDIOUAHBIX cucTeM. CTaOMITN3aTOPHI.
Koarynsiuus mnouiabHbIX 1 THOPOOHBIX KOJTOUAOB.
CenumeHTanys KOJIJIOUIOB.

Koarymsiuus KoJUIOHMIHBIX PACTBOPOB 3JIEKTPOIUTAMH.
[Ipaswumo Ulynene — [Mapan. Koarymupytorast ctocoOHOCTb.
OnTHueckye CBOMCTBA KOJIOUIHBIX PACTBOPOB.
DIIEKTPUYECKUE CBOMCTBA KOJUIOMAHBIX PACTBOPOB.

KOHTpOJIbHLIe BOIIPOCKHI 110 TEME «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

NpouecchD)

OCHOBHBIE MOHATHSA TEOPUU OKUCIUTENIEHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.
OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIE CBOMCTBA BEILIECTB.

Baxneime OKHUCINTENN U BOCCTAHOBUTEH.

Tunsl OKHCITUTENFHO-BOCCTAHOBUTEIHHBIX PEAKINN (TIPUMEPBHI).
OKXHUCIINTEITFHO-BOCCTAHOBUTEIIHLHBIN TTOTCHITHA.

Ypasuenue HepHcra.

CocrapiieHue OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUIL.
Hanpapnenue oKuCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUIL.

KOHTpOJIbHLIe BOIIPOCKHI 110 TEME «3.11eKTp0ngnqec1me CHCTEMBD>

DIeKTpOXUMHIUIECKHe cucTeMbl. Kitaccupukanus 31eKTpOXUMUIECKUX TPOIIECCOB.
DIEKTPOXUMHUUYECKHE MPOIECCHI, MPOTEKAIOIINE HA TPAHUILIE Pa3elia «METAJLI — PaCTBOP».
TanpBanmYeckuii areMeHT Jdanuaisa — SIkoou.

DIIEKTPOABIKYIIAS CHJIAa TATbBAHMYECKOTO dJIEMEHTA.

ciraboro

M3mepeHne dIeKTPOAHBIX IMOTEHITHANOB. P CTaHAAPTHBIX JJIEKTPOMHBIX MOTEHNHATOB. CBOMCTBa

METaJUIOB B COOTBETCTBUU C UX MOJIOKCHUEM B PSTy HAMPSKCHUMH.
Ypasuenue HepHcra.

DIIeKTPOJIH3 PaCIIaBOB M pacTBOPOB. KaToaHbIe 1 aHOMHBIC TIPOIIECCHI.
OO0benuHeHHEIHN 3akoH Dapanes. Bexon o Toky.

Kopposus meramios. Kiaccudukarus Koppo3HOHHBIX TPOIECCOB.
Xumuueckasi KOppo3us.



11.
12.
13.
14.
15.
16.
17.
18.
19.

OneKTpoXuMHUYecKasi KOppo3us. AHOAHOE OKHCIEHHE METAJIA U KATOJJHOE BOCCTAHOBIICHUE OKUCIUTEIS.
IIpuMeps KOPPO3HH B KUCIIOH cpene U aTMOC(EpHOH KOPPO3HUH.

CKopocTh KOPpPO3HH.

3amuTa METaIIo0B OT KOPPO3HUH.

3amuTHBIE TOKPBITHSI.

DNEKTPOXUMHUYIECKHE CITOCOOBI 3aIUTHI OT KOPPO3IUH METAIIIOB.

XHUMHYeCKHE HCTOYHUKH TOKA. [ albBaHNYECKUI SIIEMEHT.

XHUMUYeCKHe HCTOYHUKHU TOKa. AKKYMYJISITODEIL.

XHUMUYeCcKe HCTOYHUKH TOKa. TOTUIMBHBIE SIIEMEHTHI.



INPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHMPOBAHHBIX PE3YJIbTATOB OOYYECHHMS 10 TUCHIUIIINHE 332 ONPEIeIICHHbIN TIepro]] O0yICHHS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE cpeacTBa

VK-1: Criocoben

OCYIICCTBJIAATH IMOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CUHTEC3 I/IH(i)OpMaIII/II/I, IIPUMCHATH CHUCTEMHBIN moAXOd JAJid pCUICHU A MOCTABJICHHBIX 3aJia4

VK-1.1

AHanu3upyeT 3a7ady, BBIICISS e€e

0a30BbIE COCTAaBIISIOIIHE,
paccMaTpuUBacT | npeiaracT
BO3MOXKHBIC ~BapHaHTBl  PELICHUS

IMOCTaBJICHHOM 3aJa4yu, OOCHHUBAasA HUX
JOCTOMHCTBA U HCJOCTATKH

Ilepeuens meopemuueckux 60npocog K 3auemy:
1. OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBbI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJAUHAMUKH.
OHepreTuka XMuMHUYECKUX IIPOLIECCOB.
OHrtanbnus. 3akoH ['ecca u cieacTBUS U3 HETO.
OHntponus. YpasHeHue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOJUHAMUKHU.
Oueprus ['m66ca. HampapiieHus XMMHUECKHUX MPOIECCOB.
Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
eakunu. Kunernueckas kpupasi.
CKopocCTb peakui U METO/IbI €€ PEryJINPOBAHHUS.
Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.
OHeprus akTUBallMU. AKTHUBUPOBAHHBINA KOMIUIEKC. Y paBHEHHE AppeHuyca.
0. KaranusaTopsl 1 KaTanUTUYECKUE CUCTEMBL. [ OMOT€HHBINM KaTanus.
1. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaJIn3.
Xumnueckoe paBHoBecre. KoHCTaHTa XUMUUECKOTO paBHOBECHSI.

RBEO0oNT oMW

-
no

13. Cwmemenne xumudeckoro paHosecus. [Tpunuun Jle [larense.
14.  PactBopsl. CriocoOBI BbIpaXKEeHUsI KOHLIEHTPAL[MH PACTBOPOB.
15.  PactBops! 3nekTponuToB. CTENeHb U KOHCTAHTA 3JEKTPOIUTUYECKON JAUCCOLUAIMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  uccoumanusi KHCIIOT, OCHOBAaHUH, coneil. AMGOTEpHbIE FIEKTPOIUTHI.

17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTU. YciioBue OOpa3oBaHHUS M pPacTBOPEHUS
OCAaJIKOB.

18. Huccoumnanusa Boasl. MoHHOE npousBeneHue Boasl. pH.

19. I'maponus coneil. CTeneHb U KOHCTAHTA THIPOJIU3a.

20. Hucniepcusie cuctembl. Knaccuduxanus. Jlnodguibabie 1 110)OOHBIE KOJTOUIBI.

21. CrpoeHne KOJUTOUIHBIX YacTHULl.

22. Koarynsiuust KoJuIOuaHbIX pacTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE CBOICTBa BEIECTB. Knaccudukanus

OKHCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
24, DNEKTPOXUMHYECKHE CUCTEMBI. 3akoHbI Dapaes. IEKTPOAHBINA MOTEHIUAL.
25. IManpBarmveckwmii amement Jlannamsa Axkoou.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE cpeacTBa

26. DNEKTPOXUMHUYECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHune 35eKTpousa.

27. DNeKTponan3. AHOJHBIA M KaTOAHBIA IPOLIECCHI MPU 3JIEKTPOJIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Koppo3sus. Buasl koppo3un. CriocoObl 3aUThl METAIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus 011 3auema:

1. HanucaTh 53JIEKTpOHHBIE YpPAaBHEHMS DSJIEKTPOAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 monb/i1, [C0%*]=0,1 Mos/iL.

2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEHUsI peakiuii ruaponusa comneit: KsPOy; NapSOs,
ZnC|2.

3. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. [lnmotHocTs pactBopa 1,14
r/mit. Paccanraiite: o(Ca(OH);); Cy; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + H,O —.

6. HamucaTh 5J€KTpOHHBIE YpaBHEHHUS OJJIEKTPOJIHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peaknuu, BeIYUCIUTh DJ[C raJlbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HalK1caB UX B MOJIEKYJIIPHOM U MOHHOM opMax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHHUS peakinii THAPOJIN3a B MOJIEKYIIApHOM U HOHHOM Buje: Aly(SOy)s, KCI,
Na,SOs.

9. Hammcatrs 51€KTpOHHBIE YpPaBHEHMsI DJIEKTPOJHBIX MPOIIECCOB, ypaBHEHHUE CyMMapHOU
TOKOOOpa3ytomeit peakuuu, BeIYUCIUTh DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Mous/11, [Cu*]=1,0 Moub/.

10. Cynbdar amomunus maccoit 36,4 r pactBopwin B 100 r Bogsl. [I1OTHOCTH MOITY4EHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmmcath 51€KTPOHHBIE YPaBHEHUS SJEKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMAapHOM
TOKOOOpa3yromel peaknuu, BeMUCIUTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 mois/11, [AgT]=1,0 Mons/m.

12. 3aKOHYNTH YpaBHEHHUS pEaKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M HOHHOM BHJIE:
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MnS + H,SO,; —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Ompenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTD IIpoTekanus peakuun CaO + 2 Cy) =
= CaC; () + CO(r), AH; = 460 x/I>x npu cTaHIapTHBIX YCIOBHUAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecmun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/mons-K; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 x/monb-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKLIUI:
KMnQO4 + NaNO, + H,SO4 —, Cr2(504)3 + Br, + NaOH —.

15. Onpeenute TEPMOANHAMHYECKYIO BO3MOXKHOCTB npoTekanus peakiuu 2 Cly (i + 2 H,O(y =4
HCly + Oy (ry, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakuu, ecau S(Cl2)=223 [Ix/mons-K; S(H20)=189 [x/mons'K; S(HClH= 187]1x/moinbK;
S(02)=205 JTxx/momas-K.

16. Harucatp ypaBHEHHsI peakiliii ruaposm3a B MosiekyssipHoM U noHHOM Buje: CrCls, NaNOs,
K2COs.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:
KoCr,07 + NaSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omorenHas peakius nporekaer no ypaBHeHutro H, ) + b ) = 2 Hly). Hauanpnas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monb/a. Bo CKOIbKO pa3 HM3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 ma Boas! pactBopuiu 160 1 xsopuaa xenesa (III). [TnoTHOCT MoTyyeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Onpeznenurte TEPMOJMHAMHUECKYIO BO3MOMKHOCTb IMpoTeKaHHs peakuun CS; () +3 Oyp)=
=CO; ( + 2 SO» (1), AH; = -1075 x/Ix npu cTaHIApTHBIX YCIOBUsX. Paccuuraiite Temmepatypy
Hauana peaknuu, eciu S(CS,)=151 JLx/monb K; S(02)=205 Ix/momab-K; S(CO,)= 213 Jx/MonbK;
S(S0,)=248 Jxx/monbK.

21. Peakuus uier no ypasHeHuto: 2 Hy ) + Sy () = 2 HaSry. HauanpHas KoHLEHTpanys Bogopoaa
2 monb/1, cepsl 1,5 Moib/n. Onpenenure BO CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh PEAaKIIMU K MOMEHTY,
Korja npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOKHOCTh IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH; = -890 k/I>x npu crangapTHBIX ycloBUsX. PaccunTaiite Temmeparypy
Havana peakiun, ecian S(ZNS)=58 Jx/monb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0O,)=248 JTrx/monb-K.

23. HavanpHble KOHIICHTPAIIMH NCXOTHBIX BemecTB B peakiun: 2 SO ) + Oy () = 2 SO; () ObutH




Kon
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WHJUKaTOpa KOMITETCHIIUHT
paBHsbl 1,8 Mosib/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIM K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?
24. B pactBope oprodochoproii kuciaotsl Macco 1200 r u rutotHOCTRIO 1,153 1/M1 comepxutes 312
r H3PO,. Paccunraiite: @(H3POy); Cyp; Cox; Cmy N(H3PO4) u N (H2O); T.
YK-1.2 Ormpenenser, HHTEPIPETUPYET U Ilpumepnvie npakmuuecKkue 3a0aHus
paHXUpyeT nHpopmaruto, 1. dna peakuun CHy ry + COy () = 2 CO () + 2 Hy ) onpeaennute BO3MOKHOE HalpaBICHUE
TpeOyemyro JUTSt pElIeHUs | caMOIPOU3BOJILHOIO TEUCHUSI PEaKLIUU IIPU CTAaHAAPTHBIX YCIOBUAX U IIpH  Temneparype T =927°C,
MIOCTABIICHHOM 3a/auu; | €M TEIUIOBOM 3¢ @deKT peakuuu 10 3aJaHHOM TeMIEepaTypbl HE H3MEHUTCS. YKaXKuTe: a)

OCYILIECTBIISIET MOMCK HMH(OpMauu
10 Pa3JINYHBIM TUIIAM 3aIIPOCOB

BBIJICJISICTCSl WIIM TIOTJIONIACTCS SHEPIUsS B XOAE peakiuu; 0) MPUYMHY HAWJCHHOTO W3MEHEHUS
sHTpomnuu. PaccuuTaiite TeMneparypy Hayana peakluu.

2. Bripasute depe3 KOHIEHTpAIMH PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIUX PEaKIUi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalnpaplICHUE CMELICHUS XUMHUYECKOIO
PaBHOBECHSI STUX PEAKLWi: a) IpU MOHMKEHUH TEMIIEPATyphl, €CIIM JaBJICHUE TIOCTOSHHO; 0) Tpu
HOBBIIICHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoIbKO MUUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

4. Kakue w3 crnepyromux cosnedd moxaseprarorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPDHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYHOLIMX cojeil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3o1p rumpokcuaa Maruus noiydeH myrem cmemuBanus 0,02 n 0,01H. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsa 9acTUI] TOJYYEHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUITy U ONpPEEIUTE HalpaBiIeHHE CaMOIPOU3BOJILHOTO
POTEKaHUS peakuuu npu CTaHJapTHBIX YCJIOBUSX, UCTIONB3YS 3HaYeHUs
OKHUCIIATEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLECCOB W MOJEKYJSPHbIE YpPAaBHEHMs pEaKIHid,
MPOTEKAIOIINX MPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioit cpene; 0) Bo
BJIaKHOM Bo3ayxe. Onpenenurte yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, ecliu
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe >JEKTPOHHO-MOHHBIE YPABHEHUS AJIEKTPOIHBIX IMPOIECCOB (aHOJ MHEPTHBIN) M
MOJIEKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIIEH MPpH dekTposmse pactBopa CoSO4 Beramcnure
(akTHYeCKOe KOJMYECTBO MeTaiula, NoiydeHHoro Ha katoxe npu aiektpoimnse Co(NOs),, ecin




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE cpeacTBa

WHJUKaTOpa KOMIIETEHIUU
AJIEKTPOJIU3 MPOBOJAMIM B TeueHUHM | 4. Beixom Meramna mo TokKy coctaBui 85%. VYkaxute
BO3MOYKHBIE IPUYMHBI YMEHBIIICHHS BBIXOJa METAJLJIa IO CPABHEHUIO C PACUETHBIM.
VK-1.3 I[Ipu  oOpabGoTke  wmHDOPMAIUU Ilpumepnvle npakmuyeckue 3a0anHus:
ornuyaeT  (HaKThl  OT  MHCHHH, 1. OnpenenuTh ¢ KAKUMH M3 YKa3aHHBIX HIDKE BEIIECTB MOXET B3aMMOJICHCTBOBATH PACTBOP
UHTEpIIpETALNH, OLICHOK, | rupokcna Kainus: MoJoBoJopoaHas kuciota, xjuopua meau (ll), okenn yrnepona (1V), oxenp
dhopmupyet cooctBeHHbie MHeHUs | | cBuHIA (Il), rugpokcua amroMuHus, THAPOKCUJ aMMOHHUsA. COCTaBbTE€ YpPaBHEHHS BO3MOJKHBIX
CYXJCHHsI, apryMEHTHUPYET CBOH | PEaKIMi B MOJECKYISIPHONH U HOHHO-MOJICKYJISIPHOH (hopMax.

BbIBOJZIbI 1 TOUKY 3PCHUA

2. Ompenenure BO3MOXKHOCTh BOCCTAHOBJEHMsI okcuia xene3a FezOs yriepogom mpu
cTaHapTHBIX ycnosusx u temmneparype 1100 K. Peakius BoccranoBinenust Fez04: Fe3044) +4C ) =
= 3FE(K) + 4CO(F)

3. TemneparypHslif K03 (HUITHEHT peakyn paBeH 2,5. Kak H3MEHHUTCS CKOPOCTh PEaKI|H: ) IPH
noBbIlIeHNH Temnepatypbl oT 60 1o 100°C; 6) mpu oXJakIeHUU peakuoHHON cMecu oT 50 g0
30°C?

4. s obparumoit peakuuu Fe30ux) + Hypy = 3FeOk) + HoO(r)3anumnTe BbIpaskeHUuEe KOHCTAHTHI
paBHoBecust AH°, k/[x = + 69,8. Ilpemnoxure cnocoObl yBeIWYEHUs] KOHLIEHTPALUU MPOIYyKTOB
pEaKIMH.

5. Ilpm mnpoKaJMBaHUHM METAJUIMYECKOTO THTaHAa oOpasyercss OeJblii TOPOMIOK, KOTOPBIN
pacTBOpsieTCSI B KOHLEHTPUPOBAHHOM CEpHOM KHUCIIOTE M CIUIABJISIETCS €O Ienoubto. YTo
npeJcTaBisieT co0oil 3To coeanHenne? Hanummre ypaBHEHUs BCeX YKa3aHHBIX peaKIuil.

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

7. Kakue BemectBa M B KAKOM KOJMYECTBE BBLACHATCS Npu mnpoxoxaeHun 48250 Ki
aNeKTpUUecTBa 4epe3 pactBop xyopuaa mapranna (l1)? CocraBpTe cxemy 3JIEKTPOJU3a ITOTO
pacTBopa.

8. AnroMuHU ckilenan ¢ Meablo. Kakoif u3 MetamioB OyaeT KOppoaupoBaTh B Cpelie CEpHOU
KHCJIOTBI M aTMoc(epe BiIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AIEKTPOXUMUYECKON KOPPO3UH.

9. IlpoBecTu aHanu3 BAUSHUS KOHIIEHTPAI[UM HA CKOPOCTh XUMHUYECKOM peakiun
Na,S;03 + HpSO, = S + SO, + NaSO4 + HyO mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX IaHHBIX C UCIIOJIB30BaHUEM COBPEMEHHBIX MH(OPMAIITMOHHBIX TEXHOJIOTHUH.
Pe3ynbTaThl ONTOB MpeACTaBUTH B BUJE TaOMUIIBI 1.

Taomuma 1
CKopocTh |

| Homep | O0beM, M | Konnentpauus | Bpems |




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE cpeacTBa

UHIMKAaTOpa KOMIIETEHIMH
OIIbITa Na,S,03 H,O H,SO, Na,S,03, 10° | mosiBienus peakuuu, 107,
MOJIB/JT MYTH, C 1
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 manHBIM TabIMIEI | TOCTPOUTH IpauK 3aBUCMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPALIUH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaMHAT —
CKOPOCTb PEaKI[HH.

CnaenaTh BBIBOJT O 3aBUCHMOCTH CKOPOCTH PEaKIIUU OT KOHI[EHTPAIIMK THOCY/Ib(aTa HATpusl.




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

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, ITO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUYAIOIIMMHUCS 3HAHUN, ¥ TIPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO0» - OOYUAIONIMIICS JEMOHCTPHUPYET MOPOTOBBI ypOBEHB C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUH, YMCHHIA, HABBIKOB, 00YJAIOIINICS UCTIBITHIBACT 3HAYUTCIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00yUAIOIIHNIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsiCHEHUST MHPOPMAINH, HE MOXKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKH PEIICHUS MPOCTHIX
3azad.



