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JIner aktyaauzanuu padoueil mporpaMmbl

Pabouas mporpamma nepecmMoTpena, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM TOly Ha 3acelaHuu Kapeapbl XUMUU

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.JL. Menstuux

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

[Ipotokom ot 20 r. Ne
3aB. kadeapoii H.JI. Menstauk

PaGouas nmporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 . Ne

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

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

[Ipotokom ot 20 . Ne
3aB. kadeapoii H.JI. Mensank




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

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

OIIK-3.1 Hcnonp3yeT MeTOIbl aHaJM3a M MOJEIMPOBAaHUSA IIPU  PELLIEHUU
npoecCHOHANBHBIX  33Jay, MOJEIUPOBAHUM U NPOEKTUPOBAHUU
DHEPrOCUCTEM

OIIK-3.2 CriocobeH NpUMEHSTh  COOTBETCTBYIOUIMM  (hHU3MKO-MaTeMaTHYeCKH
amnmapar TpH TEOPETUYECKOM M OSKCIIEPUMEHTATLHOM HCCIICIOBAaHUH B
PELICHUH 33/1a4 YDHEProcOepexeHus




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabora — 77,05 aka. yacos:
— ayauTopHas — 76 akaj. 4acos;
— paeayautopHas — 1,05 akan. yacos;
— camocrosTenpHas padota — 30,95 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.
- oopmIieHHE
oT4eTa 1o
1a00paTOpHOI
pabore; 3amura
- pelieHue 71a00paTOpHOI
1.1 Xummaeckast TepMOANHAMUKA 3 4 4 4 HOMamHero_ pacoTEL OIIK-3.1,
3aganus Ne 1; Homaninee OIIK-3.2
- 3amadue Ne 1.
camoctosiTenbHoe | TectupoBanue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
- oopmiieHne
oT4eTa 1o
71a00paTOpHOI
pabore; 3amura
- pelieHue 71a00paTOpHOI
1.2 Xumuueckast KHHETHKA 1 2 3 4 4 JIOMALLIHETO pacoTEL. OIIK-3.1,
3amganusa Ne 2; Jomanaee OIIK-3.2
- 3amanue Ne 2.
camoctosiTenbHoe | TectupoBanue.
u3ydeHue y4eOHOH
Y HAY9HOH
JIUTEPATYyPBHI.
- oopmnenue
oTYeTa 1o
71a00paTOpHOI
pabore; 3amura
- pelrieHne JTabopaTOPHOI
1.3 PacTsopsI 5 4 10 6 JIOMAITHEero paboTsl. OIIK-3.1,
3aganus Ne 3; JomanrHee OIIK-3.2
- 3amanue Ne 3.
camoctosiTenbHoe | TectupoBanue
u3yucHHe y4eOHOH
U Hay4HOH
JUTEPATypBI.




- oopmieHHE

oTYeTa 1o
i | S
1.4 [TucniepcHbIE CUCTEMBI 2 2 4 8 - na6§§g§§£?on %gllii:;_
CaMOCTOSITEIILHOE
.| Tecruposanue.
u3yucHHe y4eOHOMH
U Hay4HOH
JUTEPATYPBHI.
- oopmieHHE
oTYeTa 1o
nabopatopHoOn
pabore; Samura
- pelieHue nabopatopHoOn
15
JIOMAIIIHETO paboThI. OIIK-3.1,
OKHCIIHTEITLHO-BOCCTAHOBUTEIIHHBIC 2 2 6 4,95
3aganus Ne 4; JomanrHee OIIK-3.2
MPOIIECCHI
- 3aganue Ne 4,
camoctosiTesbHoe | TecTupoBaHue.
M3y4eHne yueOHon
U Hay4HOH
JUTEPATYPHI.
- oopmIieHHE
OTYETA 10
1a00paTOpHOI
pabore; 3amura
- perieHne JTabopaTOpHO
JIOMAIIHETO paboTsI. OIIK-3.1,
1.6 DneKTpOXUMUYECKUE CUCTEMBI 5 4 10 4 sananus Ne 5 Jlomammee OTIK-3.2
- 3aganue Ne 5.
camoctosiTesbHoe | TecTupoBaHue.
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPHI.
HWroro no pazneny 19 19 38 130,95
Hroro 3a cemectp 19 19 38 130,95 3a4ET
Wrtoro no aucuumiinHe 19 19 38 30,95 3a4eT




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
MaTepraj 3apaHee BBIIAETCS CTYIEHTaM U1 CAMOCTOATEIbHOTO M3Yy4Y€HUs, U1 IOATOTOBKH
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 NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. 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 YuedHO-MeTOoANUYECKOE 00ecTeueHe CAMOCTOSTEIbHOM PadoThl 00yYaloIMXCS
ITpencraBneno B npuiaoxxeHuu 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. —
Marunutoropek : 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.

[Tomemenuns it cCaMOCTOSTEIbHOM pabOTHI 00YJAIOIINXCS M TPOMEKYTOUHON aTTeCTALIUH.

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

[Tomenienus 11 XpaHEeHUS U MPOPMIAKTHIECKOTO 00CITYy)KUBaHUS y4eOHOTO 000y JOBaHUSI.

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



INPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CamocrosarenbHass pabota o0OydaroOUIMXCS MOApa3feiseTcs Ha ayAuTOpPHYIO, KOTopas
IIPOUCXOJUT KakK BO BpEMs JIaDOpAaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALUAX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYACHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHSATHUSM U BBINOJIHEHUS JOMAIIHUX 3a/laHUM.

AymuTopHas caMOCTOsTENbHAs paboTa OOYyYalomUXCs MOpPEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUS MO KAXKIOMY pPa3Aeny AUCHUILUIMHBI. TecTbl BKIIOYAIOT TEOPETHYECKHE M NMPAKTUYECKUE
3aJjaHusl, OTBETHl Ha KOTOpBIE TPeOYIOT TIyOOKOro MOHMMAaHMs W3YYEHHOTO Marepuaia. TecThl MOCTPOCHBI
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 0YEeHb OBICTPO. MakcHMabHOE KOJMYECTBO OAIIOB B KaXKI0H 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 6amma, cenpbMoe — B 1 6ai1, a BOCBMOE, IEBSITOE M IECATOE 3aJaHus — 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 aKk3oTepMHUECKON peaKIyu:
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 TETI0BbIE 3P PEKTH MPUHATO 0003HAYATE:

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]I)x/mMo1b
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 BoccranoBieHuu 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 MOYKET 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 oauHHAaIaToe — 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 M3 UCXOIHBIX BEIIECTB

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 eJuHHUIAX BBIPAKAETCS CKOPOCTh XUMHUECKON PeaKIiu?
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. CocTosiHre XHMHUYECKOTO PaBHOBECHS 0OPAaTUMBIX ITPOIIECCOB KOJTMYECTBEHHO XapaKTepU3yeTCs ...
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 oTpe30ok Ha AuarpaMme IMOKa3bIBacT 3HaUeHHUE TeIioBoro 3ddexra peaximu?

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 )y = 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, IEBSITOE U JECATOE — B
0,5 6amna.

Tect Nel

1. {nst ypaBHenus peakin Cu SO, + KOH —... cokpailieHHOe HOHHOE YpaBHEHHE 3alUIIETCS B BHJIE

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) pas3baBHUTh PacTBOP BOIOM

4) TOBBICUTH TEMIIEPATypy
5. B pazbaBiieHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THUApOCyib(dara KajablMsg U BOIBI, CyMMa
K03 (HULHUEHTOB B YpaBHEHUH HEOOpATUMOMN JUCCOLUAIIMN PACTBOPEHHOTO BELIECTBA — ITO

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 37eKTPOIUTAM OTHOCHUTCH ...

1) rUApPOKCHI aAMMOHHS

2) THIPOKCHUJ Kaus

3) xuopu KaabIys

4) MaprasioBas KucJIoTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHMX COJIEM MOTYT UMETh IIEIOYHYIO WM KHUCIYIO CpEeLy.
[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»: IICPBOC, BTOPOEC, TPCTHC U YETBEPTOC 3aJaHd 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 KOJUIOMIA, YACTHIIBI KOTOPOTO HMEIOT IOJIOKHUTEIbHBIH
3apsna?

1)  KaTHOHBI

2)  aHHOHBI

3)  TOJApHBIE MOJIEKYIT

JI1s1 KakoTo 3JEKTPOIUTA MOPOT KOATYISIIUN KOJIJIOU/1a C TIOJIOKHUTENBHO 3apsHKEHHOM YacTHUIIeH
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 KaHs

[Tpu B3aumopeiictun 20 mu 0,001H nutpara csunma (1) ¢ 10 mn 0,02H cynbdara xanus
oOpa3yercs 30116 cynbdara cunna (I1). K xakoMy a5ekTpoay TODKHBI IEpeMenaThCsl YaCTHITbI
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 mepByIo — 5,3 mut 1H pactBopa xiopuna xanus; B apyryto — 18,7 ma 0,001H
pactBopa ocdara HaTpus. BeraucinTe mopor KoaryJsiuy KaXJ0ro 3JeKTPOJIHTA.

OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE nmpoueccobl



B Tecrax mo teme «OKHCIUTETHLHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHD): TIEPBOE, BTOPOE, TPEThE, YETBEPTOE U
msaToe 3a7aHus orneHuBaroTcesa B 0,5 6amna; mecroe — B 1 6aii; cenbMoe U BOCbMOE — B 2 0ajia, 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 JJICKTPOHBI
3) oTaaeT CBOU JJIECKTPOHBI
2. IIponecc BOCCTAHOBICHUSI UMEET MECTO B ClIydae, KOTAa ...

1) HeliTpalbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKHUTEIBHO-3aPSIKCHHBIC HOHBI
2) TIOJOXKUTENBHBIN 3apsi HOHA YMEHBIIACTCS
3) oTpuUIATeNbHbII 3apsi HOHA YBEINYNBACTCSI
3. U3 npencraBinenHbix HUxke peakunii kK OBP nucnponopuronupoBaHust pUHAAIEHKUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIIAM 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 mapranmna (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 CEABbMOC — 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 GHUIHMEHTOB B ypPaBHECHHUH JIEKTPoJm3a pactBopa Hurpata meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TPUBENCHHBIX  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIUH  IPOTEKaeT
CaMOTPOM3BOJIBHO B NMPSMOM HaIlpaBiIeHUN?
1). FeSO,+ Cu —...

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

6. BpluMcnuTe Maccy IMHKA, MOJYYEHHOT'O MPH AJIEKTPONM3e Ccynbdara HUHKA, KOTOPHIA MPOBOAWINA B
teuenue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°°
7. llpuBemuTe CXEeMbl OJJIEKTPOJHBIX TPOIECCOB U MOJEKYJISPHOE YpaBHEHHE pEaKIHH,
NPOTEKAOMIEH MPH AIEKTPOXUMHICCKONH KOPpO3uH rambBaHonapbsl Zn|Mg B CepHOKHCION
cpene. B orBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynuTopHass caMoCTOsTelIbHAs padoTa 00yJarONMUXCs OCYIISCTBIISICTCS B BHJIC M3YyUCHUS
JUTEPaTyphl IO COOTBETCTBYIOIIEMY paslielny ¢ MpopaboTKoi marepuaina; oGopMIEeHUS OTYETOB IO
nabopaTOpHBIM PaboTaM U BBITTOTHEHHS JTOMAITHUX 3aJaHUH.

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

Jlomaniee 3aganue Ne 1

o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomamHeM 3agaHuu o TeMe «XUMHUYecKasi TepMOIMHAMHKAy: TIepBas 3aja4a OLeHuBaeTcs B 2,5 6ana;
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
MOTJIONIAETCS JHEPrus B XOAC peakuuu; 0) MPUYMHY HAWJICHHOTO HM3MCHEHHWs SHTponuu. Paccuutaiite
TEMIIEpaTypy Havalia peakiuu.

3amaya Ne2

Bemuncnure temosoi  addexr peakumn: CaC;  + 2 HyOp = Ca(OH); « + CH, (), mons3ysce
CTaHJIAPTHHIMH TEIUIOTaMU 00pa3oBaHHsS pearupyrommx BemecTB. CKOJBKO TEIUIOTHl  BBIJACIUTCS 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.

Jlomaninee 3aganme 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 mnaras — 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
YBEIMYUTH JABJICHNE B CHCTEME B /IBa pa3a?

3amaua No2

Ipu Temneparype 40 °C HeKOTOpOE KOIMUECTBO BEIIECTBA BCTYIAET B peakiio 3a 20MuH. PaccuuTaiite
BpEMs, IPH KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYIIMT B peakimio 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 4 = FeO () + H, (), ecnmum paBHOBEeCHbIE KOHLEHTPAIMH PEarHpylOIINX BEIIECTB PaBHBI:
[H,O]=0,3moun/71, [H,] = 0,4 Mo/,



3amaua No4

Huns peakumonnoi cucremsl: CO y +HyO )= COy (y +H, () HavanbHble KOHUEHTpauuu pasHbl: [HO] =
0,5 momp/n, [CO] = 0,6 Monp/1. OmnpenenuTe KOHICHTPAIIMA BCEX BEIICCTB B MOMEHT PAaBHOBECHS, €CIIH
KOHCTaHTa paBHOBeCHs paBHa 1,45.

3amaga NeS
Bripasute uepe3 KOHIICHTpAIMK PEarcHTOB KOHCTAHTHI PABHOBECHS CIEAYIONINX PEaKIIUi:
No + 3 Hoy = 2 NHi(y, AH = -92,2 xJIx;
COyry +C)=2COy), 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 nmomamHem 3amanuu no teMe «PacTBophI»: miepBasi, BTOpasi, TPEThs M IATas 3aJadu OlCHUBAeTCS 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) MaccoBy0 JOJIO BELIECTBA B PACTBOPE; 0) MOJSIPHYIO KOHLEHTPALUIO SKBUBAJICHTA; B)
MOJISITIBHOCTR; 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 cosneit moaseprarotes ruaponnsy: Na,SiO;. Cu(NO;),. KBr? CocraBbre HOHHBIC H
MOJIEKYJISIDHBIE YpaBHEHHs THIIPOJH3a COOTBETCTByromux coieil. Kakoe 3mauenme pH (< wim> 7) mmMeror
pacTBOPHI ATUX CoJeh?

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 nmomamaeMm 3ajgannu no Teme «OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC TMPOLECCH»: MepBas 3agada
olieHuBaetcs B 1,5 6aiia; Bropas — B 2,5 6ajuia; TpeThs — B 1 0aiul.

3amaua Nel

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

PaccunraiiTe >IEKTPONBIDKYIIYIO CHIIYy M ONpPENCIUTE HaIpaBiIeHHE CaMOIPOU3BOJILHOTO MPOTEKAHUS
MEPBOMl peakuuu MpU CTAHJAPTHBIX YCIOBUAX, MCIOIb3YS 3HAYEHUS OKHUCIUTEIBbHO-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 3TEKTPOIBIKYIICH 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 IPOTEKaHUSI XUMUUECKUX PeaKIil.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XHuMHYECKasi KHHETHKA»

XumMndeckast KHHeTHKA. CKOPOCTh XUMUYECKON peaKIMU U METOBI €€ PEryJIHPOBAHNS.
BrnusiHre KOHIEHTpAIlUN Ha CKOPOCTh XMMHUYECKOM peakiiy (3aK0H IeHCTBYIOIIUX 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 — bonbpliMaHa. DHepreTudeckuil 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 xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BrnusiHue KOHIIEHTpAINH, JABIEHUS U TEMIIEPaTypPHI.

®azoBbIe paBHOBECHS.

®a30BbIC AHArPAMMBI JJ11 OJJTHOKOMIIOHEHTHBIX CHCTEM.

KoHnTposbHbIe Bonpockl o TeMe «PacTBopb»

[lonsrue pacteopa. PactBopumocTs BemiecTBa. 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 (30ymTnoCcKOMUYEeCKui 1 KPHOCKOTIIYECKHUH ).

Ocmoc. OcmoTtudeckoe napieHne. Cxema ocMOMETpa.

KucnoTrHo-ocHOBHBIE B3aMMOAEHCTBHUS BEIIECTB.

HonHas Teopust KUCIOT U OCHOBaHUH AppeHuyca. OCHOBHBIEC ITOHATHUS U IOJI0XKEHHSI Teopur AppeHuyca.
Juccounanys KucioT, OCHOBAaHUN M COJIEH ¢ TOUKM 3pEHHUS] HOHHOM Teopun AppeHuyca (IpUMephl).
Crenenp aucconuanni. CUIbHBIE U C1a0ble 3JEKTPOJIUTHL.

Jucconnanus ciabbix 37eKTpoiauToB. KoHcTaHTa [ucconyaum.
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3akoH pa3daenenus OcTBaibaa.

Peaknun woHHOTO OOMEHAa MEXKIY OJJICKTPONHTaMH (Ha TpPUMEPE peakmmii oOpa3zoBaHUS
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.

CrpoeHne KOJJIOUIHBIX YaCTHII.

IIpaBuno ®asuca — Ileckona.

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

Koarymsiuus KoJUIOHMIHBIX PACTBOPOB 3JIEKTPOIUTAMH.
[Ipaswuo Ulymnene — [Mapan. Koarynupytoriast crtocoOHOCTb.
OnTHueckre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
DIIEKTPUYECKUE CBOMCTBA KOJUIOMAHBIX PACTBOPOB.

KOHTpOJIbHLIe BOIIPOCKHI 110 TEME «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE

NpouecchD)

OCHOBHBIE MOHATHSA TEOPUU OKUCIUTENIEHO-BOCCTAHOBUTEIBHBIX PEAKLIUN.
OKHCIUTEIbHO-BOCCTAHOBUTEIILHEIEC CBOMCTBA BEIIIECTB.

Baxneime OKHUCINTENN U BOCCTAHOBUTEH.

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

Ypasuenue HepHcra.

CocrapiieHue OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUI.
Hanpapnenue oKuCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHUIL.

KOHTpOJIbHLIe BOIIPOCKHI 110 TEME «3.11eKTp0ngnqec1me CHCTEMBD>

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

DIIEKTPOABIKYIIAS CHJIAa TATbBAHMYECKOTO dJIEMEHTA.

ci1adboro

M3mepeHne dIeKTPOAHBIX IMOTEHITHANOB. P CTaHAAPTHBIX JJIEKTPOMHBIX MOTEHNHATOB. CBOMCTBa

METaJUIOB B COOTBETCTBUH C UX MOJIOKEHUEM B Sy HANPSKCHUMH.
Ypasuenue HepHcra.

DIIeKTPOJIH3 PaCIIaBOB M pacTBOPOB. KaToHbie M aHOIHBIE 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.

XHUMUYECKIE€ NCTOYHUKHU TOKA. AKKYMYJISATOPHI.

XHUMUYeCcKe HCTOYHUKH TOKa. TOTUIMBHBIE SIIEMEHTHI.



INPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arrecranusa NUMECT ICIBHO OHpeIIeHI/ITB CTCIICHb JOCTHIKXCHUA
3aIUIAHUPOBAHHBIX PE3Y/IbTATOB OOYUCHHUS 110 JUCITUTIIMHE 32 ONPEICICHHBIN Mepruo] 00ydeHHUS.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHbIE CPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:
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OIIK-3: Cnoco0OeH MpUMEHSATh COOTBETCTBYIOIIMK (PU3MKO-MAaTeMAaTHUECKUI ammapaT, METOABl aHAIW3a M MOJEIMPOBAaHUS, TEOPETUYECKOTO U
9KCHEPUMEHTAIBHOIO UCCIIEJOBAHUS IPU PEHICHUH NPO(EeCCHOHAIBHBIX 3a/1a4

OIIK-3.1

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

MOJCIIMPOBAHUU U MMPOCKTUPOBAHUU
OHCProCUCTEM

Hepeqenb meopemu4ecKux 60npocoe

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

Ilpakmuueckue 3a0anus:

1. Jna peakuuu CHy y + COy () =2 CO () + 2 Hy (1) onpenennre BO3MOKHOE HAIIPABICHHUE
CaMOIIPOM3BOJIBHOTO TEUCHHS PEAKIIMH PH CTAHIAPTHEIX YCIOBHSX M ipH  Temmeparype T =927°C,
ecnu TemnoBoi 3¢¢deKT peakuu O0 3aJaHHOW TeMmmepaTypbl HE M3MEHHUTCS. YKaxHUTe: a)
BBIJIETISIETCSl WM IOTJIOLIAETCS DHEPIrusl B XOAE PEaKIMH; 0) MPUUMHY HANJAEHHOIO HW3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIOIIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI 3TUX pEaKLUi: a) MPU MOHMKEHUU TEMIEPaTyphl, €CIM JaBJICHUE MIOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

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

4. Kakwe w3 cienyronux coneit moasepratorcst ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISPHBIE YpPaBHEHHUs THUIIPOJIM3a COOTBETCTBYHOIIMX coneil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJEH?

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

6. PaccuuTaiiTe 3M€KTPOABMKYILYIO CHIIYy M ONpPEAEIUTE HAIpaBICHHE CaMONPOU3BOJIBHOIO
MIPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIOJIB3YS 3HauEHUs
OKHUCIIUTENBLHO-BOCCTAHOBUTENBHBIX IToTeHIIMamos Hl + HiPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIINX TPH JIEKTPOXUMHUYECKON Kopposun ranbaHonapel  Co/Ni: a) B kucioii cpene; 0) Bo
BJIQXKHOM Bo3ztyxe. OnpenenuTe yOblIb MacChl aHO/1a PU KOPPO3HUHU B KUCIIOi cpefie 3a 20 MUH, ecliu
CKopocTh Kopposun coctapmia 0,01 /4.
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8. CocTaBbTe JIEKTPOHHO-MOHHBIC YPABHEHHSI JICKTPOIHBIX MPOIIECCOB (aHO MHEPTHBIN) U
MOJICKYJISIPHOE YpaBHEHUE PEaKIIUH, IPOUCXOIAIICH Tpu dnekTpoiu3e pactBopa CoSO4, Beraucnure
(dakTHYECKOEe KOJIMYECTBO MeETalla, MoJaydeHHOro Ha karoae mpu siaektponuse Co(NOs),, ecnu
AJIEKTPOJIU3 TMPOBOJAUIM B TedeHUH | 4. Beixong meramna mo Toky coctaBmil 85%. Ykaxute
BO3MOJKHBIE TIPUYMHBI YMEHBIICHHS BbIX0/a METAJIJIA TI0O CPABHEHHIO C PACUETHBIM.

9. IIpoBecTu aHaIU3 BIUSHUS KOHIICHTPAIIUN HA CKOPOCTh XUMHUUYECKOUN peaKIiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00paboTKy MOJIYYEHHBIX TaHHBIX C UCTIOIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOTHUIIBI 1.
Tabmuma 1
CxopocTb
peaKI_[I/Hl/I, 102,

Bpems
HOSIBJICHUSA
MYTH, C

O0BeM, MII
H,0

Howmep
OInbITa

Konuenrpauus
Na,S,03, 1072
MOJIB/JI
1,3
2,6
3,9
5,2
6,5

N825203 H,SO,4

Gl WIN -
QB WN|-
Wihoo|N
NININININ

[To nanHbIM TabIMLBI 1 TOCTPOUTH IpadMK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHIEHTpaIuU
THOCYNb(aTa HaTpUs, OTIOKHB Ha ocu abcuucc koHneHtpamutoo NapS,Os, a Ha ocu opawHAT —
CKOPOCTb PEaKIINH.

Crienatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH peaKlMu OT KOHIIEHTPAlMU THOCYJIb(haTa HaTpusl.

OIIK-3.2

Cnocoben
COOTBETCTBYIOIIHH
(bu3uKo-MaTeMaTUUECKUN  ammapar
npu TEOPETUIECKOM U
OKCIICPUMCHTAJIBHOM HCCJICIOBAHUUN
B peIICHUN 3a1a4
HEPTOCOEPEIKECHUS

MMPUMCHATH

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMHMYECKOM TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMHUYECKHE IapaMeTphl
CUCTEMBI, PYHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIii 3aKOH TEPMOJINHAMUKH.
DHepreTuka XMMHUYECKUX MPOLIECCOB.
DHTaAILNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.
OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTnii 3aKOHBI TEPMOINHAMUKH.
Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.
Xumnueckass kuHeTHka. CKOpocTh XumMudeckoi peakuuu. CpeaHss U UCTUHHAs CKOPOCTH
peaxkunn. Kunernyeckas kpusasi.

Sk owm




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

7 CKopocCThb peakiii U METO/IbI €€ PeryIMpPOBAHHUS.

8. Baustnue Temriepatypsl Ha cKOpocTh peakiuu. [Ipasuno Bant-I'odda.

9 DOHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

10. KaTtanuzaTopbl 1 KaTaIUTHYECKUE CUCTEMBI. | OMOT€HHBIN KaTaJIN3.

11. KaranuzaTopsl U KaTaquTUYECKUE CUCTEMBI. [ eTeporeHHblii Karanus.

12. Xumunueckoe paBHoBecHe. KOHCTaHTa XUMHUYECKOTO paBHOBECHSL.

13. Cwmenenne xumuyeckoro pasHosecus. [Ipunnun Jle [larenbe.

14. PactBopbl. CriocoObI BBIpaXKCHHSI KOHIIEHTPAIIUN PACTBOPOB.

15. PactBopb! snekTpoianToB. CTeneHb U KOHCTaHTA MEKTPOIUTUYECKON TUCCOLUAIMU. 3aKOH
pazbaBnienust OcTBasibaA.

16. Jucconuanus KUciaoT, OCHOBaHUM, cosieil. AMGOTEpHBbIE AIEKTPOIUTHL.

17. PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCIOBHE OOpa3OBaHMsI M PACTBOPEHUS
0CaJIKOB.

18. Huccounanusa Boasl. MoHHOE npousBeaeHue Boasl. pH.

19. I'unponus coneil. CTeneHp U KOHCTaHTa TUPOIH3a.

20.  Jucnepcusie cuctembl. Knaccupukanus. Jlnodunbabie n m1oQOOHBIE KOO IBI.

21. CTpoeHue KOJIOUIHBIX YaCTHII.

22. Koarynsuust KoJTOMaHBIX paCTBOPOB.

23. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa BELIECTB. Knaccudukanus
OKUCITUTEIHbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

24. DneKkTpoxuMHuieckue cucteMbl. 3akoHbl dDapanes. DNeKTpoAHBIA TOTEHIUA.

25. lManpBarmveckwmii amement Jlanusmsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 3nekTponsa.

27. DneKTponu3. AHOMHBIN M KaTOJHBIA TPOIIECCHI MPU AJIEKTPOSIN3e pacTBOpoB. [IpumeHeHmne
ANEKTPOJIN3A.

28. Kopposus. Bumasr koppoznu. CriocoObI 3alIUTH METAJUIOB OT KOPPO3HUH.

Ilpakmuueckue 3a0anus:

1. HamucaTh 5S1EKTpOHHBIE YpaBHEHHUS OJIEKTPOJHBIX MPOILECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BEIMUCIUTL DJ[C TrallbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [AI3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/I.

2. Hanmcath HOHHBIC W MOJICKYJISIPHBIC YpaBHEHHS peakiuid ruaposmsa coieit: KsPOy4, NaySOy,
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ZnC|2.

3. 3aKOHYMTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 n pactBopa ruapokcuaa kaiabius coaepxurcsa 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mn. Paccuuraiite: (Ca(OH)z); Cy; Cox; Cm; N(Ca(OH)2) m N (H20); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil:

KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.

6. HamucaTp »JI€KTpOHHBIC YPaBHEHHUS 3JIEKTPOJHBIX MPOIECCOB, YpaBHEHHE CyMMapHON
TOKOOOpa3yroei peakuuu, BeMUCIUTh JJIC rajbBaHMUECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB MeTauIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHUUTh YpaBHEHUs peakifii, HaKucaB UX B MOJIEKYJIAPHON M HOHHOM hopmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.

9. HamucaTrb 3JI€KTpOHHBIE YPAaBHEHUS 3JEKTPOJHBIX IPOLECCOB, YpaBHEHHE CyMMapHOU
TOKOOOpa3yromeil peakunu, BeMUCIUTh D/IC raqbBaHUYECKOTO 3JIEMEHTA, €CJIM KOHIEHTPAIUH
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pactBopwiu B 100 T Boabl. [I10THOCTE TOTYydEeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Crmi N(Al2(SO4)3) u N (H,0); T.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M MIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Onpenenute TEPMOAMHAMHYECKYIO BO3MOXKHOCTB NpoTekanus peakuuu CaOg + 2 Cyq) =
= CaC; (¢ + CO(r), AH; = 460 x>k pu cTaHIApTHBIX YCIOBHAX. PaccuuraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINN:
KMnQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenenure TepMOANHAMHIECKYIO BO3MOXKHOCTB TTpoTekanus peakuu 2 Cly (i + 2 HO) =4
HCl + Oz 1y, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSAX. Paccumraiite Temmeparypy Havaia
peakmun, ecaun S(Clp)=223 Jx/mons K; S(H,0)=189 [x/mons'K; S(HCH= 187]x/momnbK;
S(02)=205 Tx/monbK.

16. Hamucarp ypaBHEHHsI peakiiiii THApOIH3a B MosieKyisspHoM u noHHOM Buje: CrCls, NaNOs,
K2COs.

17. CocTtaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIN:
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KoCr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO, + HoO —.

18. I'omorenHas peakius IpoTekaeT Ho ypaBHeHutro H, ) + b ) = 2 Hly). Hauanpnas
KOHIIEHTpanus Bojopoaa 2,1 mousp/in, noma 1,5 monb/n. Bo CKONbKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 mn Boasl pactBopuin 160 1 xmopuna xenesa (I1I). [TmoTHOCTH MoydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IpoTeKaHHus peakuun CS; () +3 Oyp)=
=CO; (y + 2 SO; (y, AH; = -1075 x/Ix mpu craHIapTHBIX ycioBusiX. Paccuuraiite Temmepatypy
nauana peakuuu, eciu S(CS;)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/Monb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus unet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS(). Hauanpaas koHUEHTpanus Bogopoaa
2 Momw/1, cepsl 1,5 Monb/n. OnpenenuTe BO CKOIBKO pa3 M3MEHHUTCSI CKOPOCTh PEaKIIMA K MOMEHTY,
Korna npopearupyet 0,7 Moib/1 Bogopoaa?

22. Omnpenenute TEPMOJMHAMUYECKYIO BO3MOKHOCTB IIPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH; = -890 x/I>x npu cranIapTHBIX ycloBusX. PaccunTaiite Temmeparypy
Havana peakiun, ecian S(ZnS)=58 Jx/moinb K; S(02)=205 Ix/mons K; S(ZnO)= 44 Ix/mons K;
S(S0,)=248 Jxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () 6b111
passbI 1,8 Mo/ SO, 1 2,4 Moiab/n Oz. Bo cKoIbKO pa3 U3MEHUTCS] CKOPOCTh PEaKIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?




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

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

3aueT Mo JAHHOW NHCUUIUIMHE MPOBOJUTCS B YCTHOH ¢opme mo Ouseram, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJTHO MPAKTUUECKOE 3aaHuE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO0» - OOYUAIONIMIICS JEMOHCTPHUPYET MOPOTOBBIH YPOBEHb CHOPMHPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUATUN JOMYCKAIOTCS OIIMOKH, MPOSBISAETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHUs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU X IEPEHOCE Ha HOBBIEC CUTYAIUH;

«HE 3a4TEHO» - 00yUAIOIIHNIICS HE MOKET MTOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



