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3aB. xadenpoit E.A. Bonkosa
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1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI « XUMUS» sABIIsieTCs GOPMUPOBAHUE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, OIMCHIBAOIIME CBOMCTBA XUMHUUECKUX COCTUHECHHIA;
pa3BUTHE HABBIKOB CAMOCTOATEILHOU PabOThl, HEOOXOAUMBIX JUISl IPUMEHEHUSI XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

JucuumirHa XuMus BXOAUT B 00s13aTENIbHYIO 4acTh Y4€OHOI0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

"Xumus" B 00beMe IporpaMMbl cpeiHel 00111e00pa3oBaTeIbHOM IKOJIbI

3HaHus (YMEHUs, BIIAICHUS ), IOJyYSHHbIE IPU U3YYEHUH JAaHHOM TUCLUILUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThl 00y4eHus:

B pe3ynbrare ocBOeHUS AUCUUILUIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

KO)I HHIUKaTopa HH}IHK&TOp JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnoco0OeH pemaTh 3a1a4u NpopheCCUOHATIBHOMN 1eATEIbHOCTH Ha OCHOBE
WCIIOJIb30BAaHUS TEOPETUUECKHUX U MPAKTUYECKUX OCHOB €CTECTBEHHBIX M TEXHUUYECKUX HAYK,
a TaK)Ke MaTeMaTUYECKOro anmnapara

OIIK-1.1 Onpenenser XxapaKTepUCTUKH (PU3MYECKOT0 M XUMUYECKOT0 Tpoliecca
(sIBNIEHMS), XapaKTEPHOT'O JUIsl 00BEKTOB MPO(heCCHOHATBHON
JeSTeIbHOCTH, HA OCHOBE TEOPETHUECKUX U IKCIIEPUMEHTAIBHBIX
UCCIIEIOBAHUI

OIIK-1.2 Hcnonb3yeT TeOpeTHUECKUE OCHOBBI TEXHUYECKUX HAYK TSI
NPUMEHEHHS MHHOBAI[MOHHBIX TEXHOJIOTHI HA PEaIbHBIX CTPOUTEIBHBIX
00BEKTOB

OIIK-1.3 Pemraer nnxkeHepHbIe 3a1a4M C MOMOIIBIO MATEMATUYECKOTO armapara
BEKTOPHOM areOphl, aHAIUTUYECKON Fr€OMETPUH U MaTEMaTHYECKOTO
a”Haim3a

OIIK-1.4 PemraeT TeopeTnueckue 3a1aun B 00JIACTH TEIUIOTEXHUKH, THPABINKHY,
TEIIOMAacCOOOMEHa, UCIOJIb3Yys (DyHIaMEeHTaIbHbIE 3HAHUS




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 37 aKkaj. 4acoB:

— aynuTopHas — 36 akaj. 4acos;

— BHeayauTopHas — |  akaj. 4yacos;

— caMocTosITelbHAasA paboTa — 35 akaJl. 4acos;
— B (popMe npakTuieckoil moarotoBku — 0 akaj. vac;

®dopma aTTecTaluu - 3a4eT

AynuropHas 8w
KOHTaKTHas paboTa g % Dopma TeKyIEero
Pasien/ Tema § (B akan. 4acax) é E‘ Bun 5 KOHTPOJISI Ko
[— : g © | camoctosenpHol | yomesaeMocTHH | oy
3 S & paboThI MIPOMEKYTOUHOM
Tex. mal. | mpakr. 2'g aTTeCTalnuu
3aH. 3aH. | O &
1.
CaMOCTOSITENEHOE
nayuentic OIK-1.1,
1.1 Xumuueckast yqe6H014V14 3ampura . OIlK-1.2,
4 4 2 Hay4YHOU KOHTPOJIbHOU
TePMOJIUHAMHKA HTEpATYDHI: paboTLI OIIK-1.3,
’ OIIK-1.4
- perieHne
KOHTPOJIBHOM
paboThI
CaMOCTOSITENEHOE
n3ydeHUe
yaeOHOU 1 3amura OIIK-1.1,
1.2 Xumudeckass KHHETHKA 2 Hay4HOU KOHTPOJIBHON OIIK-1.2,
JUTEpPaTypHl; paboThl OIlK-1.3
- perieHue
KOHTPOJIbHOM
1 paboTsI
- oopmieHHE
oT4eTa o
71a00paTOPHBIM
pabotawm;
- 3amura
CaMOCTOSITENILHOE nabopaTtopHO OIIK-1.1,
1.3 PacTBOpBI 6 6 2 n3ydeHue paboTsl. 3amuTa OIIK-1.2,
yueOHOI U KOHTPOJIBHOM OIlK-1.3
HAYYHOM paboTsl.
JIUTEPaTypBHl;
- perieHne
KOHTPOJIBHOH
paboThL.
- 3amura OIIK-1.1,
1.4 TucniepcHblE CUCTEMBI 10 | camocrosTensHOE KOHTPOJIBHOM OI1K-1.2,
n3ydeHue paboThL. OIIK-1.3




yueOHOM U
Hay4YHOU
JIUTEpaTypBhl;
- pelenue
KOHTPOJIBHOH
paboTHI.

1.5 OkucnurenpHO-
BOCCTAHOBUTEILHEIE
MPOLIECCHI

4,9

CaMOCTOSITEIbHOE
n3ydeHue
yueOHO U
Hay4YHOU
JIUTEPATYPBHI;
- peleHue
KOHTPOJIBHOU
paboThI

3amuTa
KOHTPOJIBHOU
paboThI.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
OIIK-1.4

1.6 DnexTpoxuMuIecKue
CHCTEMBI

10,2

- oopmIieHHE
oT4eTa 1o
1abopaTopHBIM
paborawm;
CaMOCTOSITENbHOE
U3y4YCHHE
y4eOHOi u
HAay4YHOU
JIATEPaTypHI;

- perieHne
KOHTPOJIBHOM
paboThI

3amuTa
1a00paTOpHOI
pabothL. 3amuTa
KOHTPOJIbHOU
paboThI

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazneny

18

18

35

Wroro 3a cemectp

18

18

31,1

3a4eT

HToro no nuCHUMIIIMHE

18

18

35

3a4cT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus JUCHUTUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popme JieKuuit-6ece1bl Wiin Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENIFHOTO U3YyUeHHUsI, /ISl IOJTOTOBKH BOIIPOCOB JIEKTOPY, TAKUM 00Pa30M, JICKITUS
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMHUMO 3TOTO B JIEKIIUH MOTYT UCIOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOTO
nznoxenus. Ocoboe MeCTo B MPOIIECCE MPETOAaBaHUS IUCHUILTHHBI «XUMHUS 3aHUMAIOT
JIEKIMH C MCTIOJIb30BAaHHEM JEMOHCTPALMOHHOTO XUMHYECKOTO IKCTIEPUMEHTA, KOTOPBI
II03BOJISIET HauOOoJIee MOJIHO pPealn30BaTh METO/I IIPOOIEMHOTO O0yUYEHHS Yepe3 OCTaHOBKY
Ipo0JIEM € TIOMOIIBIO IEMOHCTPALIUH SIBIICHHUH, PeaKLUi UK ITPOLIECCOB.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3alliH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X0€ KOTOPbIX
yueOHasi paboTa MPOBOAUTCS € PealbHbBIMU XMMUYECKMMH BelecTBamu. Ha nabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS I'PYIIOBBIC UM UHIAMBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEMe.
ITpu npoBeneHun 1a0OPATOPHBIX 3aHATHH UCIIOIB3YETCS METOJ] KOHTEKCTHOTO 00y4eHus,
KOTOPBIH 1103BOJIIET YCBOUTh MaTe€pHall IyTeM BBISABICHUS CBA3EH MEXKIY KOHKPETHBIM
3HaHUEM U ero npuMmeHeHrueM. Kpome toro, riesnecoodpa3Ho UCIOIb30BaTh TEXHOIOTHIO
KOJIJIEKTUBHOTO B3aUMOOOyUYeHHs (apHYI0 paboTy) TpeX BUIOB: CTaTUYECKas mapa,
JMHAMUYecKas Iapa, BapHallMOHHas Iapa; COBMEIas ee ¢ TEXHOJIOIHel MOAYIbHOTO
o0y4yeHus. BBIOIHUB 3KCIIEPUMEHT, oOydatomiecs GopMyIHpyroT 0000IIEHHbBIE BEIBOABI
10 CEpUU OIBITOB, UCMOJIb3Ys MPUEMBl AaHAJIOTHH U CPaBHEHHUS.

CamocrosTenbHas paboTa 00y4arolXcsl BKIOYAeT B ce0s caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATENbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHNE
oopmieHus 1ab0paTopHBIX pabOT, MOJrOTOBKA K MPAKTUKYMY, U3y4eHHE OCHOBHOTO U
JIOMOJTHUTEIBHOTO MaTepuaa o yueOHUKaM 1 MOcoOUsM, UTEHHE U popaboTKa HayYHOH
JIUTEepaTypsl B OMOIMOTEKe, HaMcaHue peepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOroBoi arrectanuu. CamoctosiTenbHas paboTa o0yJyaromuxcst
JI0JKHA OBITh HalpaBlieHa Ha 3aKPeIyICHUs TEOPETUYECKOT0 MaTepuaa, H3JI0KeHHOTO
mpernoiaBaTeneM, Ha MpopaboTKy TeM, OTBEIEHHBIX Ha CAMOCTOSITENIbHOE U3yUeHHE, Ha
MOJITOTOBKY K JJAOOPAaTOPHBIM 3aHATHSIM, BBIITOJIHEHHE JOMAIIHUX 33JJaHUN U MOATOTOBKY K
PYOEKHOMY U 3aKIIOYUTENBHOMY KOHTpOuO. [Ipu mpoBeneHun pyoexHOro U
3aKJIIOYUTEIBHOTO KOHTPOJISE OCHOBHBIMHU 3aJlauaMU, CTOSIIIMMHU NEpe]] IPeToaBaTelieM,
SIBJISIIOTCS: BBISIBJICHUE CTENIEHH MTPABUILHOCTH, 00beMa, ITyOUHbI 3HaHUH, yMEHUH,
HaBBIKOB, TMOJIYYE€HHBIX [TPU U3YUYEHUH Kypca Hapsiay C BBISIBICHUEM CTETIEHU
CaMOCTOSITENTbHOCTH B TPUMEHEHHUH MOJYYSHHBIX 3HAaHUN, YMEHUN U HaBBIKOB.

CoBpeMeHHbIE UHTEPAaKTUBHBIE CPEICTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
¢dopmamu kKoHTpoJIs. OOydarOLUIMMCs MTPEUIaraloTcs TECThI U 337a4M B SJIEKTPOHHOM BUJIE, C
aBTOMAaTU3MPOBAHHOM CUCTEMOM MPOBEPKH. B oTinume oT 00bIYHOTO TECTUPOBAHMSI TAaKOM
CIOCO0 KOHTPOJIS MO3BOJISIET CTYACHTAM B JII000€ BpeMsl IPOUTH TECT, TPOAHATU3NPOBATh
OLIMOKH U IIPOWUTH TECT BTOPUYHO.

6 Y4eOHO-MeTOqHYECKOE 0OOecTedeHHe CAaMOCTOATEIbHOM padoThl 00y4a0IINXCs

[IpencraBieHo B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl POBECHUs POMEKYTOYHON aTTeCTAllul
[IpencraByieHbl B TPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIIIUHBI

a) OcHoBHAas JMTEpPaTypa:

1. 'enbpman, M. U. Xumus : yaebnuk / M. U. 'envdman, B. I1. FOctparoB. — 4-¢
m3a. — Cankr-IlerepOypr : Jlanp, 2022. — 480 c. — ISBN 978-5-8114-0200-7. —

Tekcr :anexTpoHHBIH // JIaHb : aneKTpoHHO-0MOmMoTeyHas cuctema. — URL:
https://reader.lanbook.com/book/210221 (nata obpamenwus: 15.01.2026). — Pexum
JIOCTYTA: JIsl aBTOPU3. MOJIb30BATENCH.

2. Axmeros, H. C. OGmias u HeopraHudeckas Xumus : yaeOHuk s By3os / H. C.
AxmeroB. — 14-e uzn., ctep. — Cankr-IlerepOypr : Jlanb, 2025. — 744 ¢. — ISBN 978-5-
507-50851-8. — Tekcrt : anekTpoHHbIH // JIaHb : 37€KTPOHHO-OMOIMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/481298 (mara oGparuenus: 18.01.2026). — Pexum
JOCTyMa: JIsl aBTOPU3. MOJIb30BaTeNei

0) lonoJIHUTeILHAS JIUTEpPaTypa:

1. Komsima, JI. T'. Xumus : yae6noe mocodue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TYV. -
Maruutoropek : MI'TV, 2015. - 1 anektpos. ont. auck (CD-ROM). - 3ari. ¢ Tutyi1. sKpaHa.
- URL.: https://host.megaprolib.net/MP0109/Download/MObject/1190 (mata obGpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbId. - CBeleHHs A0CTYyIHBI Takke Ha CD-
ROM.

2. Mymnuna, 3. P. OCHOBHBIE KJ1acChl HEOPTaHMUECKUX COCTUHEHUH | yaeOHOe
nocobue [u1st By30B] / O. P. Mynnuna ; MarHUTOropckuil rocyapcTBEHHBIM TEXHUUECKUN
yauBepcuteT uM. . Y. HocoBa. - MarauTtoropck : MI'TY um. I'. U. Hocosa, 2022. - 1 CD-
ROM. - 3aru. ¢ tutym. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20274  (mata oOpareHus:
30.01.2026). - ISBN 978-5-9967-2553-3. - MakpooObeKT. - TeKCT : 3IeKTPOHHBIH. -
Ceenenuns noctynHsl Takke Ha CD-ROM.

3. MymuHa, 3. P. XuMmuueckast TepMoiMHaMuKa : pakTukym / O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. UI. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (nara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHbIN. - CBeleHHs OCTYHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumnueckasi kKuHeTuka. CoCTOSIHUE XUMUYECKOTO PaBHOBECHS :
npaktukyM / O. A. Mumypusa, 3. P. Mymnnuna, O. B. EpmoBa ; Marautoropckwii roc.
texuuueckuil yH-T uM. ['. M. Hocosa. - Marauroropck : MI'TY um. I'. 1. Hocoga, 2019. - 1
CD-ROM. - 3arx. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (nmara oOpareHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbIN. - CBeeHus oCcTymHbI Takke Ha CD-
ROM.

5. Menanuk, H. JI. PactBops! : npaktukym / H. JI. Mensnuk, 3. P. Mynnuna, O. A.
MumypuHa ; Marautoropckuii roc. rexuudeckuil yH-1 uM. I'. M. Hocosa. - Marauroropck :
MI'TY um. I'. UI. Hocoga, 2019. - 1 CD-ROM. - 3arun. ¢ Tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (xara oOpamieHus:
30.01.2026). - MakpooOBeKT. - TeKcT : aneKTpoHHBIN. - CBeeHus oCcTymHbI Takke Ha CD-
ROM.

6. Mensanuk, H. JI. Jlucniepcusie cucremsl : npaktukym / H. JI. Mensauuk, . P.
Mynnuna, O. A. Mumypusa ; Marauroropckuii roc. rexunueckuii yH-T um. I'. . Hocosa. -
Maruutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arz. ¢ TuTyn. SKpaHa. -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/20681 (marta oOparieHus.
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30.01.2026). - MakpooOBeKT. - TekcT : aneKTpoHHBIN. - CBeeHus AoCcTymHbI Takke Ha CD-
ROM.

7. Mymiuna, 3. P. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIUHU | IPAKTUKYM [ 17151
By30B] / 3. P. Mymnuna, O. A. Munrypuna ; MarHuTOropcKuii roc. TEXHUYECKH yH-T UM. [
. Hocoga. - Maraurtoropck : MI'TY um. I'. . Hocoga, 2020. - 1 CD-ROM. - 3arx. ¢ Tutyi.
skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/2885 (nmata
obpamienus: 30.01.2026). - MakpooObekT. - TekeT : 31eKTpoHHBIN. - CBeIeHUS JOCTYITHBI
takxe Ha CD-ROM.

8. Mymnuna, O. P. Dnekrpoxumus : mpakTUKyM [ 1711 By30B] / O. P. Mynnuna, O. A.
MumypuHa ; Marauroropckuid roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2886 (mara obparieHus:
30.01.2026). - MakpooOBeKT. - TekcT : aneKkTpoHHbId. - CBeeHus A0CTyHbI Takke Ha CD-
ROM.

9. KopoBun, H.B. O0mas xumust: yued. A1 TEXHHYECKUX HAIpaB. U CIEIl.

By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicmr. mk., 2007.- 557 c.: ui. - ISBN 978-5-
06-004403-4. - TekcT: HENOCPEICTBEHHBIA.

10. KpaTkwuii cripaBouHUK (PU3HKO-XUMHUYECKUX BennuuH / cocT.: H. M. bapon, A. M.
[TonomapeBa, A. A. Pasnens, 3. H. Tumodeera; mox pen. A. A. Pasuens, A. M.
[Tonomapesoii. - 10-e uzn., uctp. u goi. - CI16. : UBan ®emopos, 2003. - 238 ¢. : wi. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEICTBEHHBIH.

11. M3BecTHst BEICIIMX y4eOHBIX 3aBEICHUN. XUMHS U XUMUYECKasi TEXHOJIOTHS:
Hay4YHO-TexHHuecKuil )xypHan — ISSN 0579-2991.

B) MeToauuyecKue yKa3aHus:
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1. Mumypusna, O.A. DHepreTuka XMuMU4YECKHX ITPOLIECCOB: METOAUUYECKNE YKa3aHUs K
nabopaTOpHBIM paboTaM MO AUCHUIUIMHE «XUMHUsS» IS 00yJaIOMIMXCs BCEX HANPaBICHUN
MOJITOTOBKH U CIIEUUAIbHOCTEH THEBHOU Gopmbl 00ydenus / O.A. MunrypuHa;
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. . Hocoga, 2023. — 11 c. — TekcT : HEenmocpe1CTBEHHBIM.

2. Konspa, JL.I'. XuMunueckasi TepMOIMHaMUKa: METOAMYECKUE YKa3aHUs JJIs
CaMOCTOSITENIbHON PadOThI O JUCHUIUINHE «XUMHUSD» I 00YyUJaIOIIMXCs BCEX HaIPaBICHUN
MOJITOTOBKH U crienuanbHocTeil Becex popm oOyuenns / JL.I'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocoga, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Konsna, JI.I'. CKkopocTh XMMHUECKUX PEAKLIMNA U XUMUYECKOE PaBHOBECHE:
Metoanyeckue ykazaHus K 1a00paTOpHBIM paboTaM MO AUCIUILTUHE «XUMUS» JUIs
00yJaroImuxcst BCeX HaIpaBJICHUH MOATOTOBKY M CIIEIIMATBHOCTEN BceX (HopM 00ydeHus /
JL.I'. Konspga, E.B. Tapacrok; Marauroropckuii roc. tTexuudeckuii yH-T uM. I'. M. HocoBa. —
Maruurtoropck : MI'TY um. I'. 1. Hocosa, 2023. —8 c. — TekcT : HenocpeCTBEHHbIH.

4. Ponuonosa, H.W. Xumudeckas KuHETHKA. XUMHUECKOE PaBHOBECHUE:
METOAMYECKUE YKa3aHUs TSI CAMOCTOSATENIEHOW PAOOTHI MO JUCIUTUIAHE «XUMHSDY IS
00yJaroImuxcst BCeX HAIpaBJICHUH MMOATOTOBKHY M CHIEIIMATBHOCTEN BceX (opM 00ydeHus /
H.NU. Ponuonosa, A.Il. [TonomapeB; Marautoropckuii roc. TexHuueckuit yu-t um. I'. 1.
Hocosa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2023. — 20 c. — Texkcr :
HEIOCPEICTBEHHBIMN.

5. Uympoga, JI.B. PactBopsl: MeTon4eckas pa3paboTka K JIabopaTOpHBIM paboTaM Io
TUCHIUTUTAHE «XUMHSD JIJTsI 00YJaIOIIMXCs BCEX HAIPABICHHUA OTOTOBKH U
crenuanbHocTel Beex popm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; Marautoropckuit
roc. rexuudecknii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. K. Hocosa,
2023. — 41 c. — TekcT : HEMOCPEICTBEHHBIH.

6. Uymnposa, JI.B. PactBopsl: MmeTonnueckast pa3padoTKa K CaMOCTOSITEILHOM paboTe
M0 JUCHUIUIMHE «XUMHUSD» JUIsl 00YYaIOLIUXCS 110 BCEM HaIpPaBJICHUSAM MOATOTOBKU U
crienuanbHOCTAM Beex ¢opm obydenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Muiypusa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TVY um.
I'. 1. HocoBa, 2023. — 26 c. — TekcT : HENOCPEACTBEHHBI.

7. Konspa, JL.I'. KosutoniHele pacTBOPBI: METOANYECKHE yKa3aHHs K Ja00paTOpHOii
paboTe 1o AMCHUIUINHE «XUMHUSD» I 00yUJaIOIIMXCs 110 BCEM HalpaBJIEHUSIM ITOATOTOBKH U
crnienuanbHOCTAM Beex ¢opm obydenus / JI.I'. Konsana, JI.A. boassin; Marauroropckuii roc.
texuuueckuit yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY um. I'. . Hocoga, 2023. — 9
c. — TekcT : HenmoCpeACTBEHHBIMN.

8. Konsana, JI.I'. OkncanTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM: METOIUYECKUE
yKa3aHHs K 1a00paTOpHOil paboTe Mo AUCHUIUINHE «XUMHUS» I 00yJarOIIMXCs BCEX
HafpaBJIeHUH MOATOTOBKH M crienuanbHocTel Beex ¢popm odyuenus / JI.I'. Komnsina, E.B.
Tapacrox; Marauroropckuii roc. rexuudecku yH-T um. I'. 1. Hocosa. — Marauroropcek :
MI'TY um. I'. 1. HocoBa, 2023. — 10 c. — TekcT : HenmocpeaCTBEHHbI.

9. Konsna, JI.I'. OkucauTensHO-BOCCTAHOBUTEIBHBIE PEAKIIMH U AIEKTPOXUMUYECKUE
MPOIIECChl: METOJMUECKas pa3paboTka K cCaMOCTOATENbHOM paboTe A1 00ydaromuxcs no
BCEM HaIPaBJICHHUSIM MOJI'OTOBKU U ClIeUaIbHOCTAM Beex Gopm oOyuenus / JL.I'. Konsna,
E.B. Tapactok, 3.P. Mymimna; Marauroropckuii roc. rexunueckuii yu-T um. I'. M. Hocosa.



— Marnutoropck : MI'TY um. I'. . HocoBa, 2017. — 41 c. — TeKCT : HenmoCcpeACTBEHHBIH.

10. Mumypuna, O.A. DI€KTPOXUMHUYECKHUE MPOLIECCHI: METOAMYECKHUE YKa3aHUs K
n1abopaTopHOit paboTe MO JUCHUILTUHE «XUMUS» [l 00yUarOIIMXCs IO BCEM HAIPABICHUSM
MOATOTOBKHU U CIIENUaIBLHOCTAM Beex ¢opm oOyuenus / O.A. Mumypuna, H.U. PoguonoBa;
Maruutoropckuii roc. Texuuueckuid yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c. — TekcT : HemoCcpeICTBEHHBIM.

r) [Iporpammuoe o6ecnieuenue u UnTepHeT-pecypcebl:

IIporpammHoe oGecnieueHue

HaumenoBanue N
10 Ne moroBopa CpoKk neiicTBUS JIMIICH3UH
7Zip cB00OOHO pactpocTpansemoe 110 OeccpouHo
FAR Manager cB00OOIHO pacnpocTpansiemoe [10 0eccpouHO
Bbpaysep Yandex |cBoGomHO pacnpoctpansemoe [10 OeccpodHo

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIC CUCTEMBI

Hazpanmne Kypca

Cchuika

DnexTpoHHas 6a3a nepuogudeckux uznanuiit OO0
«MBUC»

https://eivis.ru/

Hamuonansnas HH(bOpMaL[HOHHO'aHaJ'II/ITI/IquKaH
CHUCTEMa — Poccuiickuii HHICKC HAay4YHOIr'0
IMUTUPOBAHUA

URL:
https://elibrary.ru/project risc.asp

denepanbHOE rocy1apcTBEHHOE OI0KETHOE
yupexaenue «DenepanbHblii HHCTUTYT
IPOMBIIIIICHHON COOCTBEHHOCTH)

URL: http://www1.fips.ru/

Poccuiickas Tocynapcreennas OnOMHOTeKA. (1o T rsl.rufruldreaders/catalogues/
Karanoru
gﬁiﬁg OHHbIE pecypent Oubmuorekn MITTY um. T 1. https://host.megaprolib.net/MP0109/Web

9 MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNINHBI (MOIYJIs1)

MatepraibHO-TEXHUYECKOE 00ecTIeUeHHEe TUCIUIUINHBI BKITIOYAET:

VY4eOHble ayIUTOPUH JUIs IPOBEICHUS 3aHATUH JIEKLIMOHHOTO Tuna. OCHaleHHe:
MynbTUMeINIHBIE CPEICTBAa XPAaHEHHUs, Iepelaun U MpeICTaBIeHUs UH(OPMAIIHH.

VY4eOHble ayIUTOPUH JUIs IPOBEICHUS TaOOPaTOPHBIX 3aHSATHH, IPYNIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJbTALUH, TEKYILIETO KOHTPOJIS U MPOMEXYTOYHOH aTTeCTalu.
Ocnamenue: O6opyioBaHue AJs BHIIOTHEHUS 1a00OpaTOPHBIX paboT, XUMUYECKas IOCy/1a,
peakTuBbl, Harnsiaeie MaTepuasbl: TaOIUIIbI, CXEMBbI, TUIAKATHI.

[TomernieHus A1t caMOCTOSTENbHOM paboThl o0ydaromuxcs. OcHalieHue:
[Tepconanbubie KomIbi0TepH ¢ makeroM MS Office, Beixomzom B MHTEpHET U ¢ 10CTYIIOM B
AIIEKTPOHHYIO UHPOPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[Tomerienus st XpaHeHUs! U TPOPHIAKTHIECKOTO 00CTy)KMBaHUS y4eOHOTO
o0opynoBanusi. OcHaienue: Ctemiaxu, ceidsl Juist XpaHeHUs yueOHOTro 000py10BaHHUS.
WHCTpyMEHTHI 17151 peMOHTa J1a00paTOpPHOTO 000PYI0BaHMUS.

IMPUJIOKEHUE 1
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6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI PadoThI 00y4alIMXCH

CamocrosTenbHass paboTa O0OydYarONIMXCS IMOApAa3AeseTCs Ha ayAUTOPHYI, KOTOpas
MPOUCXOUT KaK BO BPEMs JIADOPATOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, W Ha
BHEAYJUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMsl MOJATOTOBKH CTYACHTAMH OTYETOB IO JIAOOPAaTOPHBIM
3aHSTHUSIM Y BBITIOJTHCHHS JOMAITHUX 3a/IaHUH.

AymuTOpHasT CaMOCTOSITENIbHAsE pabora OOyYaroIIuXcs —Ipeanojaract MpOXOXKICHHE
TECTHUPOBAHUS 10 KAXKIOMY pa3Jielly AUCIHUILTUHBL TeCThl BKIIIOUAIOT TEOPETUICCKUE U IPAKTHUCCKUE
3aJjaHusl, OTBEThl HAa KOTOpBIE TPEOYIOT MIYOOKOr0 IMOHMMAaHHUS HM3Y4YEHHOTO MaTepuaia. TecTbhl
MOCTPOSHBI €IUHOOOPa3HO: K KaKIOMY BOIIPOCY TMPEJIaraeTcsl 4eThlpe BapHaHTa OTBETOB, CPEIU
KOTOPBIX OJWH WJIM HECKOJBKO NpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIIECTBISACTCS IyTEM
COIOCTABJICHUS TIOTYYCHHBIX PE3YJIbTATOB C ATAJOHHBIMH U MPOTEKAET OYEHb ObICTPO. MaKkcuMasbHOE
KOJIMYECTBO 0AJLTIOB B Kax 101 TeMe Kypca — 10.

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

DHepeemuKka XumuyecKux npoueccos

Mosxer nu mpolecc pacTBOPEHHs BEIIeCTBA B BOJAE CONPOBOXKIATBCA POCTOM
SHTAJIBIIUU CUCTEMBI?

Mosxet nu ycnoBue AH<0 xapaktepu3oBaTh paCTBOPEHHUE BEILLIECTBA B BOJiE?

UTto Ha3bIBaeTCs TEIIOTOM (SHTAJIBIIMEH) paCTBOPEHUS BellecTBa?

UTto Ha3bIBaeTCH TEIUIOTOM (SHTAIBIIMCH) HEHTpaIU3aIun?

Uto Ha3bIBaeTCs TEIUIOTOM (PHTANIBIINEN) OCaXKIEHUS?

Kak n3mensiercs sHTanbIMUs B 9K30TEPMUUYECKUX PEaKIUsIX?

Kaxkoit 3HaK ©MeeT N3MEHEHHNE DHTAIBIINU SHIOTEPMUYECKON peaKiuu?

=

Nookrwn

Tema «XuMnueckass KHHETHKA»

Cropocmb xumuueckux peaxkyuil

UTto n3yyaeT XuMHU4ecKasi KHHeTHKa?

JlaiiTe onpeneneHne CKOpOCTH TOMOT€HHOW U IeTePOre€HHOM PEaKIU.

Ot kakux (paKkTOpOB 3aBUCUT CKOPOCTh XUMHUYECKON peaKkiuu?

JlaiiTe onpeneneHue 3aKoHa AEMCTBUS Macc.

UTto Ha3BIBaIOT KOHCTAHTOM CKOpOCTU?

Ot kakux ¢akTOpoB 3aBUCUT KOHCTaHTa ckopocTtu? Chopmynupyiite npaBuno Bant-I'odda.
Uro Ha3bIBalOT TeMIepaTypHbiM KoapunuenToM? Kakie oH MOXET UMETh 3HaYEHUS?
[Toyemy noBbIIEHUE TEMIEPATYPHI YBETUUUBAET CKOPOCTh PEAKIUU?

ONoa~wWNE

Tema «PacTBOpBDY

Ilpuzomoenenue pacmeopa coNAHOU KUCIOMbL U YCMAHOBIEHUE €20 MOYHOU KOHWEeHMPayuu
[Tepeunciute OCHOBHBIE CIIOCOOBI BRIPAKEHUS KOHIIEHTPAIIUU PACTBOPOB.
2. Kak paccuntarh MONSIpHYIO KOHIIEHTPALMIO PAcTBOPA, €CJIM M3BECTHA HKBUBAJICHTHAs
KOHIIEHTpalus?
3. Kak paccuutaTth maccy pacTBOpa, €CIM H3BECTHAa MaccoBas J0Js pPaCTBOPEHHOTO
BEIIIECTBA B pACTBOPE M MACCa BOJIBI.
4 YT10 Takoe SKBHUBAJICHT BEIeCTBa?
5. Kak paccunutars MOJSIpHYIO MacCy SKBUBAJIEHTa BEIIECTBA?
6. B kakux enquHuIax U3MepsETCs TUTP paCTBOPEHHOTO BelecTBA?
Inekmpoaumuueckan ouccoyuauus
1. Kaxkue BeliecTBa Ha3bIBaIOTCS SIEKTPOIUTAMHU?

=



ouakrwd
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11.

12.

13.
14.
15.

0.

Uto Takoe 3IeKTpOoIUTHYECKas: JUCCOUaus?

qTO Ha3bIBAKOT CTCIICHBIO AU CCOLIUAIINN BHCKTpOHI/ITa?

Kaxkue 31eKTponuThl OTHOCSATCS K CHIIBHBIM?

B kakom cinyyae peakiuy HOHHOTO 0OMeHa MPOTEKAIOT HeoOpaTuMo?
Kakue BemecTBa B HOHHBIX YPaBHEHHUSX 3aMMMCHIBAIOT B HOHHOM BUJIE?

Tuoponus conei
Urto Takoe ruApoian3 coyen?
Kakue conu noasepraroTcst ruaposnzy?
Kak onpenenuts cpeny pactBopa conu?
Uro Takoe cTeneHb ruaposmsa’?
Kak paccuntars KOHCTaHTY ruapoIn3a?
Kakue gakTopsl BIUSIOT HA CMEIIIEHUE PABHOBECHS PEAKIIMH THJI-POJIN3a COTU?
[Ipu KaKkuX YCIOBUSAX MOXHO YCHJIUTH TUJIPOIU3 COTH?

Tema «/lucniepcHbIe CHCTEMBD»
Konnouonwvie pacmeoput
Kaxkue cucreMbl Ha3bIBalOT IUCIIEPCHBIMU?
2.ITo KaKUM MPUHIMTIAM MOKHO KIIaCCU()UIIUPOBATH JUCIIEPCHBIE CUCTEMBI?
UYTo sABIISIETCSI OCHOBHBIM ITPU3HAKOM KOJJIOMJIHOIO COCTOSIHUS BelecTBa?
KaxoBa npupoza noBepXHOCTHOM 3Heprun?
Kakumu cmiocob6aMu MOKHO MONTYYUTh JUCTIEPCHBIE CUCTEMBI?
OOBbscHUTE MEXAHNU3M YCTOMYMBOCTH KOJJIOMIHBIX CUCTEM.
B ueM cocTOUT CyIIHOCTH arperaTuBHOM yCTOMYUBOCTH?
UYem 00ycioBieHa ceUMEHTAIIMOHHAS YCTOMUNBOCTD?
Kakoii mpouecc Ha3pIBaeTCs KOArysiuein?
HazoBute criocoOb1 Koarysiuu 30J1€H.

Tema «OKHCIAUTEIbHO-BOCCTAHOBUTEIbHbIE nmpoueccon

OKucaumenbHo-60CCMAHOGUMENbHbLE PEAKU U
Kakue peakuinu Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
UYrto Ha3BIBAIOT OKUCIIEHUEM U BOCCTAHOBJICHUEM?
UYTo Ha3bIBAIOT OKUCIUTENEM U BOCCTAHOBUTENIEM ?
Ha3zoBwute BemecTBa, M3BECTHBIE KaK CHIIbHBIE OKUCITHTEIH.
Ha3zoBure BeecTBa, N3BECTHBIE KaK CHJIbHBIE BOCCTAHOBUTEIH.
Uto Ha3bpIBalOT OKUCIEHHON (hOPMOI M BOCCTaBIEHHON (opMoii BelecTBa?
B kakux ciyudasx BellecTBa MPOSBIAIOT TOJNBKO OKHUCIMTENbHYIO ¢(yHKImio? IlpuBeaurte
TIPUMEDHI.
B kakux ciydasx BelecTBa IMPOSBISIOT TOJBKO BOCCTAHOBUTENbHYIO (yHKIuio? IlpuBeaurte
TIPUMEDHI.
B kakux ciydasx BeIIeCTBa MPOSBISIOT OKUCIUTEIBHYIO M BOCCTAHOBUTENbHYIO (YHKIMU?
[IpuBenuTe MpUMEpBI.
SIBrsieTcst M BEILECTBO, OTJAIOIIEe CBOM €-, B HEKOTOPOH peakIUu OKHUCIUTENIEeM WM
BoccTaHoBHuTeneM?  OKHCISI€TCS OHO WM BOCCTAHABIMBAETCSA?  YBEIWYMBACTCS — WIIU
YMEHBIIIAETCS €r0 CTEeTeHb OKUCICHUs?
SIBrsieTcsl M BEIIECTBO, TNPUHHUMAIONIEE €-, B HEKOTOPOH peakIuH OKHUCIUTEIeM WIIH
BoccraHoBUTeneM?  OKHCIsieTcs OHO WJIM BOCCTaHaBIMBaeTcs?  YBEIMUYUBAeTCAd WU
YMEHBIIAETCS €r0 CTENEHb OKUCIECHUA?
VYKakuTe CTeNeHb OKUCIIEHUS aTOMOB B CIEAYIOIIMX BELIECTBAX: XJIOpUI Oapusi, oA, XJIOpHAs
KHCJI0Ta, IUAaHU-UOH, THIPOKCHU MarHus, TeJJIypoBasi KUCIIOTA.
Urto Takoe OKUCINTENbHO-BOCCTAHOBUTENLHBIA OTECHIINAN?
Kakue peakiuu OTHOCATCS K peakMsIM JUCIIPONOPILIMOHUPOBAHUA?
Kakue peakiiuu OTHOCATCS K BHYTPUMOJICKYISIPHOMY OKHCIIEHHUIO - BOCCTaHOBIICHHUIO?



16.
17.

Kakune peakiny OTHOCATCS K MEKMOJIEKYJIIPHOMY OKHCJIEHHIO - BOCCTAHOBJICHHUIO?
UYto Takoe MEKTPOABIIKYILAs CUJIa OKUCIUTEIbHO-BOCCTAHOBUTEILHON peaKuu?

Tema «3.11eKTp0ngnqec1me CHUCTEMbBI»

Inexkmpoxumuueckue npoyeccol
DNEKTPOXUMHUECKHUE CUCTEMBI.

Krnaccudukanus 31eKTpOXUMHUIECKUX MTPOLIECCOB.
lManpBanmYeckwmii aemeHT Jdanuais — Skoou.
DNEeKTPOABUKYIIAsl CUjla TalbBaHMYECKOIO JIEMEHTA.
N3mepenue 37eKTpOaHBIX TOTSHIIMAIOB.

Psn ctanmapTHBIX 3J€KTPOAHBIX MOTEHIIMANOB. CBONCTBA METAJUIOB B COOTBETCTBUHU C UX
MIOJIOKEHUEM B PSTy HAMPSXKEHUM.

VYpaBnenue HepHucra.

DNEKTPOJIN3 PACcIUIaBOB M PaCTBOPOB.

Karoanble 1 aHOAHBIE TPOIIECCHI.

10. O6benuneHHbId 3akoH @apases. Boixos no Toky.

ocourwnE
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Kopposus memannog

1.Yto Takoe xoppo3us?

2.Kakwue BUIBI KOPPO3UU BaM U3BECTHBI?

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

4.Tlepeuncaute cocoObl 3alUTHl METAIJIOB OT KOPPO3HH.

5.1loyemy Bo3pocCiIa CKOPOCTh BbIAEIEHUS BOJIOPOAA IIPU 100aBIEHUU CONMU?

6. CpaBHUTE pe3y/bTaThl ONBITOB IO KOPPO3UU IIPU KOHTAKTE JKeJle3a U IIMHKA, U JKejle3a U MeTHOU
IIPOBOJIOKH B TUCTHJIJIMPOBAHHOW M «MOpCKoW» Boze. I'ie mporiecc nmporekaer ObIcTpee U yem
BbI 3TO O0BSICHUTE?

Bapl/laHTLI TeMaTHYeCKUX TEeCTOBBIX 3aJJaHui 11 TEKYLIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tecrax mo teme «Xumuaeckas TEPMOANHAMHKa»: IICPBLIC IICCTH 3aHaHHfI OLCHHUBAKOTCA B

0,5 6amna, cenpMoe — B 1 Oaii, a BOCBMOE, IEBATOE U JISCATOE 3aJaHus — B 2 Oana.

Tect Ne 1

ITpu paccMOTpEHNU XUMHUECKON PEaKLIUU cucmema O3HAYaer:
a) HCXOJ/HBIC PearcHThI
0) MPOAYKTHI XUMHUYECKOU PEaKIIuu
B) PpEaKUMOHHBIN COCY]l
I) HCXOJHBIE PEareHThl U MPOIYKTHl PEaKIINH
[lepBrr1it 3aK0H (TTepBOE HAYAIIO) TEPMOTUHAMUKHA MaTEeMaTHUECKH 3aITMCHIBACTCS TaK:
a) PV =vRT B) K= Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
B sK30TepmMuueckoii peakuuu:
a) SHTAJBINS PEAKIIMOHHON cucTeMbl oBkImaetcs (AH > 0)
0) TertoBoii A3 ekt peakuun orpunareieH (Q< 0)
B) DHTAIBIIUS PEAKIIMOHHOMN cUCTeMBI yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
CrannmapTHbie TeIUTOBbIC 3P EKTH TPUHATO 0003HAYATH:
a) AUct B) Q 1013°"



6) AHozgg F) AHct
5. Kaxkue u3 npuBeIeHHBIX pEaKIHUH SABIAIOTCA SHAOTEPMUUECKUMU?

a) 1/2 N+ 3/2 H,=NH;3 AH = — 46 K]Ix/moib
0) H,+4/2 0,=H,0, AH = -242 K]]»x/Mob
B) /2 N2+ 1/2 0,=NO , AH = 90 K]I>x/Monb

r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>/moib

6. Kakas w3 HanmMCaHHBIX HIJKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus oKcuua azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N2+ O0=NO B) 1/2N2+1/2 0, =NO
6) N+ 1/20,=NO r) NHz;+ 520, =2NO+3H,0
7. Tlpu BoccranoBnenuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU (¢ + CO (1), morsormsock 22 /I TEmIoTsL.
DHTanbnus 00pa3oBaHus OKCUAa Meu ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hna peakmuu  NiO (g + C (pagury = Ni g + CO (. Onpenennre Bo3MOXXHOE HarpapIeHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temiieparype 627°C.

BemectBo AH9s (KJIx/Momb) S°9s  (Mx/mMonb*K)
NiO —239,7 38
C (rpagu) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HaueHHs >Hepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°Cu TemmepaTypy Hayajla peaKkiuu

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

XuMuueckass KHHETHKA

B tecrax no teme «XuMHuuecKasi KHHETUKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 33JaHUS
onenuBarotcsa B 0,5 6ajna; mecroe, cebMOe, BOCEMOE, IEBITOE U AecdaToe — B 1 0ajl, a ONMHHAAIATOE
— B 2,5 Oamna.

Tect Ne 1

1. Pazgen XMMUM, U3YyYaIOMIMHA CKOPOCTU M MEXaHU3Mbl XUMUYECKHX PEaKIUil, Ha3bIBAETCs
a) XUMH4ecKasi TepMOJUHAMUKa
0) TEpPMOXUMHUS
B) XUMHUYECKasi KHHETHKA
2. CKOpOCTh XUMHUECKOW PEeaKLUu — 3TO ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyETCsl OJTHO U3 UCXOIHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MJIM MPOIYKTOB) PEAKIMU B €AUHUILY
BpEMEHH B eIMHHUIIE OOBEeMa
B) KOJINYECTBO BEUIECTBA IPOJLYKTOB pEAKLIUN K MOMEHTY OKOHYaHMsI peaKkLun
3. B kakux eguHUIIAX BRIPAXKACTCS CKOPOCTh XUMHUUYECKON Peakiuu?



1. -1

a) MO 1 C
0) 6e3pa3mepHasi BeTMYMHA
B) MOJIB C
4. Or xakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIbI PEAruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEaKIIMOHHOTO COCya
5. CocTosiHuEe XMMHYECKOTO PaBHOBECHSI OOPATHMBIX IMPOLIECCOB KOJUYECTBEHHO XapaKTEPU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIUSIMH IPOIYKTOB peaKuu
0) SHEpruei aKTMBHU3aAIUU
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BbIpaskeHUE ISl CKOPOCTH peakluu
4 NO ot 6 H,O=4 NH3(r) +5 Oz(r)
a) V = K[NO]*[H.0] 6) V = k[NH3][O>] B) V = k[NOJ*[H,0]°
7. Kak 3anumiercs: BeIpaykeHHE Il KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
») Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha TuarpaMme MOKa3bIBaeT 3HaYCHHE TEIJIOBOr0 A (dexra peaxuu?
ayl E _%

[

6) 2 2
A

y 3
—y A

XOJI pEaKIu

B) 3

v

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pKESHHOW Ha TUarpaMMe K Bonpocy 8?
a) HK30TepMHUUECKas peaKIus
0) SHIOTEepMHUUECKas PeaKIUs
B) peaKIisl OMUCHIBAET COCTOSIHUE PaBHOBECHUS
10. PaBHOBecue peakmuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMelaeTcs BIEBO.
a) IpY IOHM)KEHUH TeMIIepaTyphl
0) IIpu MOBBIIICHUHU TEMIIEPATYPhI
B) TIPH TTOBBIIICHUH JIABJICHUS
11. ina peakunu Cyy + 2 H 5 () = CH 4 () Ipu HEKOTOpOI TemnepaType KOHCTaHTa PAaBHOBECHUS PaBHA
0,8. PaBHOBecHass KOHIEHTpaIusi BOAOpoJa paBHa 1,2 Monb/1. BeruucauTe HCXOAHYIO
KOHIIGHTPALIMIO BOJIOPO/JIA.
a) 1,2
0) 3,5
B) 5,0

PactBopbI
B Tectax mo Teme «PacTBOphI»: mepBoe 3ajaHue OIleHHWBaeTcsi B 1 Oamt, BTOpoe, TpeThbe,
4eTBEpPTOE, MATOE U MIeCTOE 3aaHud - B 1,5 Oanna; cepmMoe, BOCBMOE, IEBIATOE H JIECATOC — B
0,5 6ama.

Tect Nel

1. Ins ypaBuenus peakiun Cu SO4 + KOH —... cokpalieHHOE MOHHOE YpaBHEHHE 3alUIIETCS B BHJIE



1) 2K+ 50,5 = K,S0,
2) Cu* + S0, +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+20H™ = Cu(OH)l + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBopa paBHa

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

4. Jlns momasiienust ruapoausa xiaopuaa xpoma (I1I) cnenyer
1) 106aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa3baBUTH PacTBOP BOJIOU
4) TOBBICHTH TEMIIEPATYPY
5. B paszbaBieHHOM pacTBOpe, MPUTOTOBIEHHBIM M3 TUAPOCYIb(aTa KajblUs W BOJbL, CymMMa
K03 (UIIMEHTOB B YPaBHCHHH HEOOPATHMOM JAUCCOIMAIIMH PACTBOPESHHOTO BEIIECTBA — ITO
13 2)4 3)5 4)6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Ompenenute mpoM3BeICHHE
pactBopumoct Ag2C,04
1) 5-107" 2)1,16:10°  3)10,7.10° 4)2,31.10°°
7. MaccoBast 107151 paCTBOPEHHOT'0 BEILIECTBA — 3TO OTHOILLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOJHMYECTBA BEIIECTBA K 00BEMY BOJIbI
3) Macchl BEIIeCTBa K Macce pacTBopa
4) KOJMYECTBa BEIIECTBA K 00bEMy pacTBopa
8. K calGpIM 371eKTponuTaM OTHOCHUTCS ...
1) ruaPOKCH aMMOHHUSI
2) THIPOKCH KaJTHsl
3) XJopuI Kalblus
4) MaprasioBas KUCJIOTa
9. U3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IIEIOYHYIO WU KHUCIYIO Cpemy.
[IprunHOIi 3TOTO SABIAETCS ...
1) osnexTponu3 coneit
2) IUCTIPOTIOPIIHOHHUPOBAHHUE CONEi
3) ruapaTHpOBaHHUE CONIEH
4) ruaponu3s conei
10.3nayenne PH uncroit Boss ipu 25°C cocraBisieT

1)1 2) 7 3)0 4) 10
JucnepcHbie CHCTEMBI

B Ttectax mo Teme «JlucmepcHbIe CHCTEMBD»: MEPBOE, BTOPOE, TPEThE M UETBEPTOE 3aJaHUS
olleHUBaroTCA B 1 Oaiut; IIsITOe U 1IeCTOE 3aaHusl - B 3 Oaja.

Tect Nel

1. VYkaxwure pazMepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1) menbiie 1 HM
2) 60bie 100 HM
3)or 1 um g0 100 HM
2. Kakue WOHBI CIMOCOOHBI BBI3BaTh KOATYJSAIUIO KOJUIOMIA, YaCTHIBI KOTOPOTO HMEHOT
MOJIOKUTEIBHBIN 3apsia?
1) KaTHOHBI
2) aHUOHBI
3) moJIIpHBIC MOJIEKYIT



3. Jlns Kakoro 5SJeKTpPOJUTa IMOPOr KOAryysiuu KOJUIOMAA C MOJIOXKHUTEIBHO 3apsKEHHON
YacTHUIIeH JOKEH ObITh HAMMEHBIINM?
1) xmopu Kajust
2) cynbdaT Kamust
3) oprodocdar kamus
4. Muuemia 3ois umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiau3aTopa?
1) xmopwu xenesa (111)
2) Bosia
3) ruAPOKCH]T KaJIHs
5. Ipu B3aumonericteuu 20 mu 0,001H mutpara ceunma () ¢ 10 mur 0,02H cynsdara xanus
obpasyetrcs 30ib cyiabdara cBuHma (lI). K kakoMmy saeKTpoay AOKHBI TEepeMEIIaThCs
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTposn3e?
1) HaxXOAATCS B COCTOSHUU THHAMUYECKOTO PAaBHOBECHS
2) K KaToay
3) k aHOMy
6. B nBe konOel Hamuro mo 50 mur 3078 TUApOKcHIA jkenesa. s Toro 4ToOBI BHI3BATH
KOaryJisIuio 30715 moTpedoBanock 1006aBuTh: B epByro — 5,3 mit 1H pactBopa xinopuaa kanus;
B apyryo — 18,7 mun 0,001H pactBopa ¢docdara Harpus. Berauciaure mopor Koarymisnuu
KaXKJIOTO 3JIEKTPOJIHTA.

OKHCANTENHLHO-BOCCTAHOBHTEIbHbBIE NMpouecCChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC pouccCChl»: MEpBOC, BTOPOC, TPCTHE,

YeTBEPTOC M MATOE 3aaHus oneHuBaroTcs B 0,5 6aia; mectoe — B 1 6aymt; ceapMoe M BOChbMOE — B 2
Oama, a 1eBsTOC — B 2,5 OasioB.

Teer Ne 1
1. OxucauTens — 3T0 aTOM, MOJIEKYJIA UIIM MOH, KOTOPBIH ...
1) YBEJIMUMBAET CBOIO CTEIIEHb OKUCIIEHUS
2) MIPUHUMAET IEKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. IIpouecc BOCCTaHOBIIEHHSI UMEET MECTO B Cllydae, KOTJa ...
1) HEHTpaJbHbIE ATOMBI MPEBPAILAIOTCA B MTOJIOKUTEIBHO-3apyKEHHbIE HOHbI
2) MIOJIOKUTEIIbHBIN 3apsii HOHA YMEHBIIIAETCS
3) OTpHULATENbHBIN 3aps]] MOHA YBETUYUBAETCS
3. U3 npencraBineHHbIX HUKE peakuinii kK OBP nucnponopunoHpoBaHus NPpUHALJIEKHUT ...
1) S + 2HNO;3; = H,SO,4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTENSM OTHOCSTCS ...
1) METaJIIBI, BOJOPOJI, YTIIEPO.T
2) AKTHUBHBIE HEMETAJLJIBI
3) 3JIEMEHTBI, HaXOISIIHECS B CPEJHEN YACTH NTEPUOANYECKON CUCTEMBI
5. CreneHH OKUCIIEHUS KUCIIOPO/ia a) B BoJIE U 0) B MEPOKCHJIE BOJOPO/Ia COOTBETCTBEHHO PABHHI . . .
1) a)—2;0)—2
2) a)—2;0)+2
3) a)—2;0)—1
6. Ilepmanranar xanus B OBP, nporekaromux B KUCJIOHN Cpefie, BOCCTAHABJIUBAETCSA 1O ...
1) karnona Mn**
2) MaHraHaT-HoHa MnOs>
3) oxcuaa maprania (II) MnO

7. B peakuuu, npotekatomieii mo cxeme CrSz3 + KNO3 2 K,CrO4 + K;SO4 + NO okuciienuro



MTOABEPTAIOTCS CIICIYIONINE AIEMEHTHI ...

1) a30T U cepa
2) cepa v Xpom
3) XpOM H a30T
8. Cymma k03(ppHUIIMEHTOB B peaklny, MPUBEICHHON B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3)35
2)
9. Cymma ko3 dunmenton B peakiurn KMnO,4 + HClyoyy = ... paBHa
1) 30 2) 26 3)35

3J1€KTPOXI/IMI/I‘1€CKI/I€ CHUCTEMBbI

B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U IMATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBEpTOE 3aanus— B 1,5 Gaia; mectoe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHBIN TOTEHIIMAN ONPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kaneiipona
3) Bonpumana
4) Appennyca
2. Paccumraiite DJIC ranpBannmdeckoro siemeHta MQ|MQgSO,||CuSO,Cu npu cranmapTHBIX
YCIIOBHSIX
1) -2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakwue nmpoaykThl 00pa3yroTcsi Ha KaToJie IPH IEKTPOJIM3e pacTBOpa HUTparta cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. VYxaxuTe CyMMY KO (PHUIIMEHTOB B ypaBHEHHUH dJICKTPOJIHM3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas ¥W3 TOpHUBENCHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMOTIPOHM3BOJILHO B TIPSIMOM HarpaBJICHUH?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bpruuciure Maccy IMHKA, TOJYYEHHOTO TPU IJIEKTpoiH3e cyibdaTa IUHKA, KOTOPBIHA
npoBoauiv B TeueHue 20 cex mpu cuie Toka 1A

1) 2,1-107*
2) 0,05

3) 0,013
4) 6,7-107

7. llpuBemuTe CXEMbl JJIEKTPOJHBIX MPOLECCOB U MOJEKYJIIPHOE YpaBHEHHE pEaKIUH,
MPOTEKAIOIIEH MPH 3JICKTPOXUMHUECKOW KOPPO3WH TajabBaHomapsl Zn|MQ B CEpHOKHCIIOM
cpexne. B orBete ykaxkure cymmy K03 pUIIHEHTOB B MOJIEKYIISIPHOM ypaBHEHHUHU.

1) 6

2) S)



3) 4
4) 8

BHeaynutopHasi camocTosiTesbHasi paboTa 0OydYaroNIMXCsl OCYIIECTBIISICTCS B BUJC M3YYCHHUS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ielly ¢ MpOopabOTKON Marepuana; opOpMIICHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJTHEHHUS JIOMAITHUX 3aaHUH.

BapuaHThl TeMaTHYeCKUX JOMANIHUX 32aHUH VISl BHEAYIMTOPHOI CaMOCTOSITEIbHOM PadoThI
CTYJAEHTOB 110 TeMaM
JlomamrHee 3aganme Ne 1
1o TeMe «XHMHYeCKasi TEePMOAUHAMHUKA»

B momamiHeM 3a1aHuu M0 TeMe «XHUMHUYECKass TEPMOJAMHAMKKA»: IepBast 3a7ada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3agayga Nel

Ja peakunn CHy oy + COy2 () = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIIPaBIICHUE
CaMOITPOU3BOJILHOTO TCUCHUS PEAKIIUU NIPH CTAHIAPTHBIX YCIOBUSAX M pu  Temmeparype T = 927 OC,
eclii TeryIoBoi 3(h(eKT peakuuu A0 3aJaHHOW TeMIIepaTypbl HE U3MEHHUTCA. Y KQKUTE: a) BbIACTACTCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peakuuu; O0) MPUYMHY HANJICHHOTO WM3MCHCHHS DHTPOIIHH.
Paccuwnraiite TemnepaTypy Hadaia peakiuu.

3ajgaga Ne2

Beruncnure tennosoit 3 dext peakuun: CaCy ) + 2 HoOy = Ca(OH)2 () + CoH; (1), monb3ysch
CTaHJIAPTHBIMU TEILIOTaMU 00pa30BaHUs pearnpyrommx BemecTB. CKOIbKO TEIIOTHI BBIACIUTCS WA
MOTJ0TUTCS Tpu oOpazoBanuu 2,24 1 CoH,?

3ajgaga Ne3

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

a) Hp o T Y05 ™= H,O (™) AH =-241,9 x]Ix;

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

Jlomainee 3aganue No 2
o TeMe «XMMH4YeCKasi KHHEeTUKA»

B ngomamnem 3amaHuu mo teme «XHUMHYECKas KMHETHKay: MepBas 3ajada oleHuBaeTcs B 1,5
6anna; BTopas — B 0,5 Gasuia; TpeThs, YeTBEpTas U msaTas — B 1 Gaw.

3amaya Nel

Peaknusa nporekaer no ypasHenuto: O; oy +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyu
pearupyromux BemecTB paBHbL: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHUTCS
CKOpOCTh MpsMOW peakuuu, korna mnpopearupyetr 30% CO? Bo CKOIbKO pa3 U3MEHSATCA CKOPOCTH
MIPUMOM U 00paTHOM peakiuu, eciau YBEJIUUNUTh JaBlIEHUE B CCTEME B JBa pa3a?

3amaua Ne2

IIpu temmneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakiuio 3a 20MUH.
Paccunraiite BpeMs, Ipu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYIIUT B PEAKIUIO IIPU TEMIIEPATYPE
200 °C, ecin TemmepaTypHblii KOd(Q(PHUIUEHT CKOPOCTH peakiuy paseH 2. Bo cKoIbKo pa3 m3MeHHTCS
IIPU 3TOM CKOPOCTb PEAKIIUU?

3agaya Ne3

HaiinnTe HayanbHble KOHIEHTPALUK HCXOAHBIX BENIECTB M KOHCTAHTY PABHOBECHS PEAKIMH:
Fe (7 + H20 () = FeO () + Hy (1), ecnmu paBHOBECHBIE KOHIIEHTPALMK PEATMPYIOIUX BEHICCTB PABHBIL:
[H201]=0,3momb/1, [Hz] = 0,4 Moan/m1.

3agaya N4



Jia peakumonnou cucremel: CO ) + HO ) = CO2 (y + Hj (7 HayvanbHbIE KOHIIEHTpAaLUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. OnpeaenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3amaya NeS

BrIpa3ute yepe3 KOHLUEHTpalUU PEareHTOB KOHCTAHThI PABHOBECUS CIIEAYIOIINUX PEAKIINN:

Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COQ(F) +C ()= 2 CO(F), AH =+160,5 x/Ix;
CO(F) + Hzo(r) = C02 ) + Hz(r), AH = -41,1 KI[)K

VYkaxxuTe HampapiIeHUE CMEIIEHUS! XMMHUUYECKOI0 PaBHOBECHS 3TUX PEAKIIUil: a) MPU MOHMKEHUU
TEMIIEpaTyphbl, €CIH JaBJCHHE IIOCTOSHHO, O) MpHU TMOBBIILIEHWU JaBIEHUS, €CIM TeMIleparypa
MOCTOSIHHA.

Jdomamnee 3aganue Ne 3
no teme «PacTtBopbn»

B nomammnem 3amanum mo Teme «PacTBOphl»: TmepBasi, BTOpas, TPETbsl W TMsATasl 3a7adu
orieHUBaeTcs B 1 O6amt; yerBepras u mectas — B 0,5 6arnia.

3amaya Nel

B xakom o0beme BojibI ciieayeT pactBopuTh 135r SnCly mist monydenus 3M pactBopa xjopuaa
osiosa (I1) ¢ mmotHocThIO P = 1,405 1/MNA?

Paccunraiite: a) MaccoBylO [OJIF0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIICHTPAIUIO
SKBHUBAJICHTA; B) MOJSUIIBHOCTD; T) THTP; /) MOJIBHYIO JIOJIIO BEI[ECTBA B PacTBOPE.

3amaua Ne2

3aKOHYUTE MOJEKYJIspHblE U HANHUIIUTE COKpAIICHHbIE HWOHHBIE YpaBHEHMsI peakuui
B3aMMOJICHCTBUS CIICAYIONINX BEIICCTB:

HBr + NaOH —

AgNO3; + H,S —

MgCl, + KOH —

CaF, + HCIl—

Sb(OH); + H,SO4;—

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPABHCHHS PEAKIIU K CIICTYIOIIUM HOHHBIM:

Ba’* + CrO;~ — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn®* +H,S

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

3amaua Ne5

Kakwue u3 ciemyromux coneit moasepratorcst ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
HMOHHBIE U MOJEKYJSIpHbIE YpaBHEHMs THAPOIM3a COOTBETCTBYIOIUX coneil. Kakoe 3nauenue pH (<
win=> 7) UMEIOT pacTBOPBI ATUX COJEH?

3amaya Ne6

Haiinute npoussenenue pacrsopumoctu PhCl,, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3T0r0
COCIMHEHHS.

Jlomainee 3aganue No 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHbBIE MPOIECChD»

B nomamnaem 3amanuu mo teMe «OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC MTPOIIECChI»: ITepBas 3a1ada
orieHuBaercs B 1,5 6amia; Bropas — B 2,5 6ayna; Tpeths — B 1 6am.



3amaya Nel
[Tonbepure KOd(pPUIMEHTHI B ypaBHEHHUSAX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.

VKaxuTe TUI KaXXI0M peaklvu.

PaccunrtaiiTe SJIEKTPOJIBIIKYIIYIO CHIY W ONPEACIUTE HAMPaBICHHE CaMOIPOU3BOIBHOIO
MPOTEKAHUS  TEPBOM  PEaKuu TPU  CTAHAAPTHBIX  YCJIOBUAX,  HCIONB3yS  3HAYCHUS
OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX IIOTEHI[HAIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0

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

NH;ReO, +H, — Re + NH; + H,0O

KBrO —- 0O, + KBr

3agayga Ne2

CocTaBbTe YpaBHCHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,O—

NaCrO, + H,0, + NaOH —

Bi(OH)3 + Na,S,0g+ NaOH —

Bi.O; + C —

Mg + HNOs (pas) —

3amaga Ne3

Haubl nBe okuciutenbHo-BocctaHoBuTebHBIe mapbl: KNO,;, KNOjz; u Pb(NOgs);, PbO..
[Tonmp3ysick TaONUIECH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOH peakumu B ykazanHoi cpene (HNOs). Paccuwmraiite 3HaueHue
AJIEKTPOBIIKYIIECH CHIIBI PEAKIUH.

Jlomamnee 3aganue Ne 5
o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbD)

B momarraem 3amaHuu 10 TeMe «DJIEKTPOXUMUYESCKUE CHCTEMBD: IepBasi 3a/1avya OICHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; TpeThs — B 2,5 Gamna.

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

ypaBHEHHME TOKOOOpa3yrollel peakuuu, IMpoTeKaroleld Npu pabdoTe TIajJbBaHMUYECKOTO 3JIEMEHTa
Co/Co(NOs3), // AI(NO3)s/Al. Paccuuraiite DJIC (E) raqpBaHHYECKOr0 3JIEMEHTA TMPH CTAHIAPTHBIX
YCIIOBUSIX.

[IpuHSB MOTEHLMAN aHOJA PaBHBIM CTaHJAPTHOMY 3HAYEHHIO, pacCUMTAalTe KOHIIEHTPAIUIO
KaTHOHOB ME€TaJljla B KATOAHOM pacTBOpe, pu koTopoi 3/IC ranbBaHMYECKOI0 3JIEMEHTA YMEHBIINUTCS
Ha 0,02B.

3amaga Ne2

[IpuBenure cxembl BJIEKTPOAHBIX TIPOIECCOB U  MOJEKYJISpPHbIE YpaBHEHHS PEaKIIHii,
MPOTEKAIOIINX TPHU JIEKTPOXUMHYECKOH Koppo3un ranpBanonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQ)KHOM BO3JyXe€.

Onpenenure yObUIb Macchl aHOJa NMPH KOPPO3UM B KUCIION cpene 3a 20 MUH, €ClIM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHS OJJIEKTPOJIHBIX IPOLECCOB (aHOJ HMHEPTHBIA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKLIMH, IPOUCXOAAILIEHN NP DIIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnure QaxThueckoe KOJIMYECTBO METaula, MOJYYEHHOTO Ha KaToAe IpH 3JIEKTPOJIU3e
Co(NO3),, ecnu 31eKTpoIIN3 TPOBOAWIM B TeueHHH | 4. BrIxoa Meraiia mo Toky coctaBui 85%.

VYkaxure BO3MOXKHbIE IPUUUHBI YMEHBILIEHHSI BBIX0/1a METAJLIA 110 CPABHEHUIO C PACUETHBIM.
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KoHTpoJsbHbIE BONIPOCHI 110 TEMaM
KouTpoJibHbIe BOIPOCHI 10 TeMe «XMMH4YeCKas TePMOANHAMHKA)

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: [TOHSITHE CUCTEMBI, BUABI CUCTEM.
TepMmonnHaMuyeckue mapaMeTpbl U (PyHKIIUUA COCTOSTHUSI CUCTEMBI.

Buytpennss sneprus. Pabora. Temora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTaNBNM KaK QYHKIUS COCTOSHHS CUCTEMbI. DHTANbBIINS 00pa30BaHMs BEIIECTBA.
TennoBoii 3¢ hekT xumMmudeckoi peakuu. GaKkTopsl, BIMIIONME HA TEIIOBOK 3P heKT
XUMHUYECKOHN peakInu.

Tepmoxumus. 3akoH I'ecca.

CnenctBusd u3 3akoHa 'ecca.

OHTponus Kak (QyHKIHS COCTOSIHUS CUCTEMBI.

BTopoii 3ak0H TepMOJIUHAMUKH.

Tperwnii 3aKOH TEPMOINHAMHUKHU.

Oueprus ['ub6ca.

Hanpasiienue caMoInpor3BOJIbHOTO MPOTEKAHUSI XUMUUECKUX PEAKLIUM.

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

Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOM peakuu U METO/Ibl €€ PEryJINPOBaHMUSL.
BrnusiHue KOHILIEHTpalMd HA CKOPOCTh XMMHMYECKOH peakiuu (3aKOH IEHCTBYIONIUX
Mmacc).

Brnusinue TemnepaTypsl Ha cKOpocTh xumMuueckoi peakiuu. [Ipasuno Baut — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHMI AppeHunyca.

OHeprus akTUBaLMU. Y paBHEHUE AppeHuyca.

Teopus nmepexoqHOro KOMIUIEKca. DHEpreTnyeckas AuarpaMma.

Kpusas MakcBemnna — bonbpiimana. DHepreTuueckuii 6apnep.

Karaimtnueckue cucTemsl.

BnusiHue katanusatopa Ha CKOPOCTb XUMUYECKOM pEaKIUH.

['oMOreHHBIN 1 reTepOreHHbIN KaTalnus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTuMble U HEOOPATUMBbIE pEaKLUU.

KoHcTaHTa XMMHUYECKOTO PABHOBECHS.

Cwmenienne xumuueckoro papHosecusd. [Tpunnun Jle—Illarense.

BnusiHue KOHIEHTpaly, JaBIEHNs U TEMIIEPATYPHI.

@da30BbIE PABHOBECHS.

da30BbIE AMATPAMMBI JJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTtpoabsHbie Bonpocsl 1o Teme «PactBopbn»

ITonstue pactBopa. PactBopumocTs BemecTa. PacTBopuMocCTs rasa.

PactBopbl. CriocoOb! BhIpakeHH s KOHIIEHTPAIMK pacTBOPOB (MaccoBas 10J1sl, MOJIsIpHAs
KOHLIEHTpALUsl, MOJISIPHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHAS OIS, TUTP).
KomnurarusHsele cBolicTBa pacTBOPOB. M ieanbHbIN pacTBOp.

3akonsl  Payms: | (Tomomerpuueckmii) wu Il (90ymnmmockonmuueckwit U
KPUOCKOTIMYECKUH).

Ocmoc. Ocmotnyeckoe naBieHue. Cxema ocCMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMOICHCTBHUS BEIIECTB.

Wonnast Teopus KMCIOT U OcHOBaHUN AppeHuyca. OCHOBHBIE MOHATHS U MOJIOKEHHUS
Teopuu AppeHnyca.

Jucconmanus KUCIIOT, OCHOBAaHUM U COJIEH ¢ TOUKHU 3pEHUsI MOHHOH Teopun AppeHunyca
(mpumepsr).

Crenenp auccounanyu. CUIbHbIE U claOble AIEKTPOIHTHI.



16. Jucconmarust cinabpix 35eKTponToB. KoHCTaHTa quccoruanuim.

17. 3akoH pazbasienus OcTBanbaa.

18. Peakiiun noHHOr0 0OMeHa MEXKy JEKTPOJIMTaMH (Ha IPUMEpE peakIuii 00pa3oBaHus
c11aboro 3JIEKTPOSIUTA, OCATKA U Ta3a).

19. [IpousBeneHne pacTBOPUMOCTH.

20. HNonHoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN IIOKA3aTEH.

21. I'maponus coneit. Tunsl ruponnsa cosen.

22. KonnuecTBeHHbIE XapaKTEpUCTUKU MPOLIecca THAPOIIHN3A.

23. @DaxTOopHl, BIUSIIOUINE HA TPOLIECC TUIPOIH3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CHUCTEMBI»

I'eTreporennsie cmecu. [{ucnepcHbie CUCTEMBI.
HucnepcHocts. Knaccudukanum 1ucnepeHbIX CUCTEM.
Kommonmaeie pactBopsl. JInoduinsHbIe U JIMOPOOHBIE KOJUIOUIHI.
CriocoOsl MmoTydeHus: KOJUTOUIHBIX PAaCTBOPOB.

CrpoeHune KOJIJIOUIHBIX YacTHL.

IIpaBuno @asiaca — Ileckopa.

VY CeToNYnBOCTh KOJUTOMAHBIX cCUCTeM. CTaOMIN3aTOPHI.
Koarymsius nuopunbHbIX U TH0(OOHBIX KOIOHIOB.
CenuMeHTalys KOJUTOUIOB.

0. Koarymsius KoIIouaHbIX pacTBOPOB IEKTPOITUTAMH.

1. [IpaBumno lyneue — Napau. Koarynupyroias crnocoOHOCTb.
12. OnTHyeckue CBONCTBA KOJJIOUIHBIX PACTBOPOB.

13. DneKTpUUECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

RBoOoo~NORwNE

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE

NpoLecch»

1. OCHOBHBIE NOHSATHS TEOPUU OKUCITUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

2. OKHCIUTENEHO-BOCCTAHOBUTEIHHBIE CBOMCTBA BEIIECTB.

3. Baxneiiine oKMCIUTENN U BOCCTAHOBUTEIIH.

4, Tumbl OKHCIUTETEHO-BOCCTAHOBUTENIBHBIX PEAKIUHN (TIPUMEPHI).

5. OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBINA MTOTEHIUA.

6. VYpasuenue Hepuera.

7. CocraBneHne OKUCIUTENbHO-BOCCTAHOBUTENbHBIX PEAKIIMi.

8. HanpaBiienne oKUCINTENbHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONPOCHI 10 TeMe «DJIeKTPOXUMHUYECKHEe CUCTeMbD»

11. DnekTpoXxuMHu4ecKkrue cucteMbl. Kimaccudukarus 31eKTpOXUMUYECKUX TTPOIIECCOB.

12. DNEeKTPOXUMHUYECKHE MPOLECChl, MPOTEKAaIolMe Ha TpaHHIE pa3jiena «MeTaul —
pacTBoOp».

13. lanpBanmyeckuii aemeHT Jlanmansa — Skoowu.

14. DIEKTPOABMKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

15. WN3mepenne  3NEKTPOAHBIX  MOTEHIMANOB. P CTaHAAPTHBIX  3JEKTPOJHBIX
noteHnyanoB. CBOHCTBA METAIJIOB B COOTBETCTBUU C MX IOJOXKEHHEM B pALY
HaIpsHKEHUN.

16. VYpasuenue Hepucra.

17. DNEeKTPOIN3 pacilIaBoB U pacTBOpPoB. KaToaHble 1 aHOAHBIE POLIECCHI.

18. OO6bennHeHHBIH 3aKk0H Papanes. Berxos mo Toky.

19. Koppo3sus metamnos. Knaccudukanus Koppo3nOHHBIX MPOLIECCOB.

20. Xumudeckasi KOpposusl.



21.

22.
23.
24,
25.
26.
27.
28.
29.

ONEKTPOXUMHUYECKAass KOpPpO3HsA. AHOIHOE OKHCICHME MeTajlla M KaTOJHOE
BOCCTAHOBJIEHHE OKHUCIUTEIIS.

ITpumMepsl KOPPO3UH B KUCIIOHM cpesie M aTMOC(HEpPHON KOPPO3UH.

CkopocTb KOppo3uH.

3amura METaUI0B OT KOPPO3HH.

3alUTHBIE TOKPHITHS.

DNEeKTPOXUMHUUYECKHE CIOCOOBI 3alIUTHI OT KOPPO3UH METAILIOB.

XUMHYECKHE UCTOYHHUKY TOKA. ['albBAaHMUECKUM DJIEMEHT.

XUMUYECKUE UCTOYHUKH TOKA. AKKYMYJISITOPBI.

XUMUYECKUE UCTOYHUKH TOKA. TOIUIMBHBIE 3JIEMEHTBHI.



Mpuioxenne 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIlUTAHMPOBAHHBIX PE3Y/IbTATOB OOYUCHHMSI 110 JUCIUIIIMHE 32 ONPEICIICHHBIN epHol 00yICHHS.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHHUS] M OLICHOYHBbIE CPeACTBA /JJsl NPOBeIeHHS
NPOMEKYTOYHOM aTTeCTALMM:



Kon Nunukatop AoCTHXEHUS
WHIUKaTOpa KOMIIETEHI[NHA

O1eHOYHEIE cpe€acTBa

OIIK-1 CniocobeH pemath 3a1a4n mpodheccnoHaTbHOM IeATETPHOCTH Ha OCHOBE UCIIOJIb30BAHUS TEOPETHUCCKUX U MPAKTUYCCKUX OCHOB €CTECTBEHHBIX U

TCXHUYCCKHUX HAYK, a4 TAKKC MATCMAaTUYCCKOI'O allrapara

OIIK-1.1 Omnpenensier XapaKTEPUCTUKU
¢u3n4eckoro M XHMHYECKOTO
npoiriecca (SBJICHHS), XapaKTEPHOTO
Ui 00BEKTOB TpodeccrHoHaIbHON
NesITeNIbHOCTH, Ha OCHOBE
TEOPETUYECKIX u
AKCIIEPUMEHTAIBHBIX UCCIEIOBAHUN

Hepeueub meopemuiecCKux 6onpocoe K sauenty.:

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBI, (YHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEPMOJUHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHntponus. YpasHenue bosbliMana. BTopoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

CKopocCTb peakiui U METO/IbI €€ PEryJINPOBAHHUS.

Bnusinue Temneparypsl Ha ckopocTh peakiuu. [Ipasuio Bant-I'odda.

OHeprus akTUBallMU. AKTHBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopel n karanurnyeckue cucreMsl. [ OMOTe€HHBIH KaTanus.

. KaranusaTopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbIA KaTaJIns.

. Xummuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHSI.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. CriocoOb! BBIpaXKEHHS KOHIIEHTPALUU PACTBOPOB.

. PacTBOpbI 271ekTponuToB. CTENneHb U KOHCTaHTA AJIEKTPOJIUTUYECKON JUCCOIUAIH. 3aKOH

pazbasnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, coneil. AM(pOTepHbIE JIEKTPOIUTHI.

PactBopumocts. IlpousBenenue pacTBOpUMOCTH. YCIIOBHE 00pa3oBaHHsS U PACTBOPEHUS
0CaJIKOB.

Hucconnanus Boasl. lonHOe pounssenenne Boabl. pH.

I'mnpomus coneit. CteneHb U KOHCTAHTA TUAPOIN3A.

JHucnepcusie cucremsl. Kimaccudukarus. JInopunsueie 1 110()0oOHBIE KOJTOUIBI.

CrpoeHne KOJIJIOUAHBIX YaCTHIL.

Koarymnsiuust KoJuIouHbIX pacTBOPOB.

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC CBOMCTBa BEIIECTB. Knaccugukanus
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OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

24. DnekTpoXuMHYEeCKHe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOoaHbIA MOTESHIIUAI.

25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.

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

27. DnekTpoyin3. AHOMHBIM U KaTOIHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBOpoB. [IpumeHeHue
AIIEKTPOJIN3A.

28. Koppo3sus. Bujasl koppo3un. Crioco0bl 3aIIUTH METANIOB OT KOPPO3UH.

OIIK-1.2

Hcnonb3yeT TeopeTHyecKue OCHOBBI
TCXHUYCCKUX HAYK IJI NPUMCHCHHA
WHHOBAIIMOHHBIX TEXHOJOTM Ha
pEaIbHBIX CTPOUTEIBHBIX 0OBEKTOB

Hpumepn ble npaKkmuueckKue 3a0anus

1. Hamucarh 3JIEKTpOHHBIC YpPaBHEHHS JJICKTPOJIHBIX MPOIECCOB, YPAaBHCHHE CYMMAapHOMW
TOKOOOpa3yromei peakuuu, BeMUCIUTh J/IC raqpBaHUYECKOTO 3JIEMEHTA, €CIIM KOHIEHTPAIUU
3_ 247
noHoB MeTaiioB paBHbL: [Al°]=0,001 Mo/, [Co~ ]=0,1 mMonb/m.
2. Hanmucatb MOHHBIE ¥ MOJIEKYIJISIpHBIC ypaBHEHHs peakiuii ruaponu3sa comueit: KsPOys; NaSOy;
ZnC|2.
3. 3aKOHYHTH yYpaBHEHUS PEaKIUi, HAKMCAB UX B MOJIEKYJISIPHON M MOHHOH (popmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, HoS + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurca 478,8 r Ca(OH),. IlnotHocTs pactBopa 1,14
r/mit. Paccunraiite: o(Ca(OH)2); Cyp; Cox; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTe ypaBHEHHsI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIil:

K;Cr,0O7 + FeSO4 + HySO4 — , KMnOy4 + Na,SO3 + HyO —.

6. Hammcare 5JIEKTpOHHBIE YpPAaBHEHMS DJIEKTPOIAHBIX ITPOLIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromieil peakuuu, BeIMUCIUTh DJIC raqpBaHHUECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]=O,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HamKrcaB UX B MOJIEKYJIIPHOM U MOHHOM dopMax:
NH;OH + HNO3; —, ZH(OH)Z + NaOH—, AIPO4 + Na,SO,4 —.

8. Hamucath ypaBHEHHUs peakiyii THIpoiu3a B MoJieKyasipHoM U noHHOM Buje: Aly(SOy)s, KCI,
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Na,SOs.

9. Hamucath SJCKTPOHHBIC YpaBHEHHUs ODIJIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CYMMAapHOM
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO AIJIEMEHTa, €CIM KOHIEHTPAIUU
+ +
MOHOB METAJJIOB PABHBI: [Zn2 1=0,01 momns/n, [Cu™]=1,0 Monb/m.

10. Cynbdar amromunus mMaccoir 36,4 r pactBopuian B 100 r Boabl. IIOTHOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hammcarp 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHUE CYMMAapHOMN
TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C rallbBAHHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mous/11, [AgT]=1,0 Mos/11.

12. 3akOHUYHUTH ypaBHEHUS PEAKIIHii, HATUCAB UX B MOJIEKYJISIPHOM U HOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —-.

13. Onpenenure TEPMOINHAMUYECKYIO BO3MOKHOCTB NpoTekaHus peakuuu CaO + 2 Cio) =
= CaC; () + CO(p, AH; = 460 k/I)x npu cranmapTHeIX ycnoBusax. PaccuuTaiite TemnepaTypy Hadana
peakiuu, ecaun  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Monb-K;
S(CO)=197 dx/moms-K.

14. CocTaBbTE ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUI:

KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpenenute TepMOANHAMHYECKYIO BO3MOXKHOCTD npoTekanus peakiuu 2 Cly (i + 2 H,O0(y =4
HCl + Oy (1), AHy = 115,6 x/Ix npu cTaHIapTHEIX yCIOBHAX. Paccumraiite Temmeparypy Havana
peakiuu, ecau S(Cl2)=223 [Ix/monb-K; S(H,0)=189 Jlx/mons K; S(HCl= 187]1x/momnb-K;
S(02)=205 JTx/moabK.

16. Hanucatb ypaBHEHHsI peakiliii Tuaposu3a B MosiekyssipHoM U noHHOM Buje: CrCls, NaNOs,
K,COs.

17. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI:

KoCr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.
18. T'omoreHHas peakuus NpoTekaeT no ypaBHeHuto H, o + | oy = 2 HIly. Hauanpnas
KOHIIEHTpalus: Bojxopoaa 2,1 Monb/n, noxa 1,5 monw/n. Bo CKONbKO pa3 M3MEHHUTCS CKOPOCTh
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peakuuu, koraa npopearupyet 30% Bogoponaa?

19. B 640 M Boasl pactBopuiin 160 1 xmopuna xeinesa (I1I). [moTHOCTH moTydyeHHOTro pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenure TEPMOJMHAMHUYECKYIO BO3MOMKHOCTb IpoTeKaHus peakuun CS; () +3 Oyp)=
=CO; (y + 2 SO; (y, AH; = -1075 x/Ix mpu cTraHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
nauana peakuuu, eciu S(CS;)=151 Jx/mons-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/mMonb K;
S(S0,)=248 Jxx/monbK.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy () = 2 HoS(ry. HauanbHas KoHLEHTpalus Bogopoa
2 Mow/1, cepsl 1,5 Moub/n1. OnpenesuTe BO CKOJIBKO pa3 K3MEHHUTCSI CKOPOCTh PEaKIIMH K MOMEHTY,
korna npopearupyet 0,7 MoJib/1 Bojopoaa?

22. Onpeznenute TEPMOJUHAMUYECKYIO BO3MOXKHOCTh IPOTEKaHUs peakiuu 2 ZNS (o + 3 Oy =
=2 2Zn0 ) + 2 SO, 1), AH, = -890 x/I>x npu crangapTHBIX yclaoBusX. PaccuuTaiite Temmeparypy
Hauana peakiuu, ecian S(ZnS)=58 Jx/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTxx/monbK.

23. HauanbHble KOHIEHTPALMH UCXOIHBIX BellecTB B peakuuu: 2 SO; ) + Oy () = 2 SO3 () 6b11H
pasusbl 1,8 Monbs/ SO, 1 2,4 Mob/11 Oz. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
korja npopearupyert 0,8 moinb/n SO,?

24. B pactBope opToochopHoit kucinoTsl Mmaccoit 1200 r u miotHOCTHIO 1,153 /M1 copepxKuUTCs
312 r H3POy. Paccuntaiite: ®(H3POy); Cy; Coxs Crny N(H3PO4) 1 N (H20); T.

OIIK-1.3

Pemaer wnH)XeHepHBIE 3a1auu
ITOMOUIBIO
anmapara  BEKTOPHOU
AHAJIMTUYECKON TE€OMETPUHU

MAaTEMaTHYCCKOIo aHajln3a

C

MaTEMaATHYIECCKOI'O
anreopsl,

u

Ilpumepnvle npakmuyeckue 3a0anus

1. Tna peakuyu CHy (p + COy ) = 2 CO () + 2 Hy () onpeaenuTe BO3MOXKHOE HAIIPABICHHUE
CaMOIIPOU3BOJIBHOTO TEYEHUS PEAKIIM ITPU CTaHJAPTHBIX YCIOBHX U IpU  Temiiepatype T =927°C,
eclii TemmoBol 3¢¢eKT peakuu 100 3aJaHHOW TemrepaTypbl HE M3MEHHUTCS. YKaxuTe: a)
BBIJIETISIETCSl WJIM TOTJIOLIAeTCs PHEPrusl B XOJA€ peakiuu; O) MPUUMHY HalJIeHHOTO HW3MEHEHHUS
sHTponuHU. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BeIpazute yepe3 KOHLEHTPAIUM PEareéHTOB KOHCTAHThI PABHOBECHS CIEAYIOIIUX PEaKIUui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplIeHHE CMEILICHUS XUMHYECKOIO
PaBHOBECHSI 3THX PEaKLUi: a) MpU MOHMKEHUH TEMIIepaTyphl, €CIIM JaBJIeHUE TOCTOSHHO; 0) Ipu
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IOBBIIICHHUH OaBJICHUA, €CJIIU TEMIIEpaTypa IMOCTOSIHHA.

3. CkoIbKO MUJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOW KHUCIOTHI C ITUIOTHOCTHIO 1,84 1/mMi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe wu3 cienyrommux coieit moasepratorcs ruapoiusy: NapySiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpPaBHEHHUS THUIPOJIM3a COOTBETCTBYOmHUX coseil. Kakoe
3HaueHune pH (< wim> 7) UMEI0T pacTBOPHI ATUX COJIECH?

5. 3onb rugpokcua Maraus nonydeH nyrem cMmemuBanus 0,02 i1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] MOJY4EHHOTO 30JI1 W HAIUIIATE
bopmyTy €ero MUIIEIUIBL.

6. PaccunTaiiTe 2JIEKTPOJBIIKYIIYIO CHIIy U ONPEISIUTE HAIPaBICHUE CaMOTPOU3BOIHHOTO
MPOTEKAHUS peakuu pu CTaH/IaPTHBIX YCIIOBHSIX, HCTIOJB3YS 3HAYECHUSA
OKHCIIUTENBLHO-BOCCTAHOBUTENBHBIX ToTeHaios H) + H3PO, — J, + H3PO; + H,0.

7. llpuBeauTe CXeMbl SJIEKTPOAHBIX IPOLECCOB W MOJIEKYJISIPHBIE YPABHEHUsS PpEaKIuM,
MPOTEKAIOIINX TPH JICKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioii cpene; 0) Bo
BJIa)KHOM Bo3ayxe. Onpenenure yOblUTb MacChl aHO/1a ITPH KOPPO3UU B KUCIIOH cpeze 3a 20 MuH, eciu
CKOpocTh Kopposuu coctapmia 0,01 /4.

8. CocTaBbTe 3EKTPOHHO-UOHHBIE YPaBHEHUS JIEKTPOJIHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHUE PEAKIIUHU, TPOUCXOJIAIIEH MpH dneKTposnse pactBopa CoSOy4 Brruncnure
(akTHYEeCKOEe KOJMYECTBO MeTallla, MoixydeHHoro Ha katoae npu anektpoimnse Co(NOs),, ecin
AJIEKTPOJIN3 TPOBOAMIM B TeueHuMH | 4. Beixox mertamna mo Toky cocraBun 85%. Ykaxure
BO3MO>KHBIE IPUYMHBI YMEHBIIEHHS BBIX0/1a METAJUIA 10 CPABHEHUIO C PACYETHBIM.

OIIK-1.4

Pemaer Teoperudeckue 3amauu B
obOnacTu TEIIOTEXHHUKH,

Hpumepﬂ blé npaKkmuuecKue 3a0anus

1. s peakuyun CHy (ny + CO2 () = 2 CO () + 2 Hy () onpeniennre BO3MOXKHOE HalpaBlICHAE
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THIPaBIMKH,  TeIioMaccooOMeHa,
UCIIOJIB3YS ¢dbyHIaMeHTalbHbIE
3HAHUS

CAMOIIPOM3BOIBHOTO TEUCHHNS PEAKIIHH IPH CTAHIAPTHBIX yCIoBUsX n pu  Temmeparype T =927°C,
ecny TemioBo 3¢ ¢deKT peakiuu 00 3aJaHHOW TeMIepaTypbl HE H3MEHUTCS. YKaXKuTe: a)
BBIJICTISICTCSl WJIM TOTJIOUIAeTCS SHEpPrusi B XOJA€ peakuuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadajla peaKiiu.

2. Beipa3uTe depe3 KOHIEHTPALUU PeareéHTOB KOHCTAHTHI PABHOBECHS CIIEAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIxk. Ykaxure HalpaplICHUE CMELICHUS XUMHUYECKOIO
paBHOBECHSI STUX PEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIH JaBJICHHE MOCTOSHHO; 0) mpu
MTOBBIIICHUH JIaBJICHUSI, €CTTU TEMIIEpaTypa MOCTOSIHHA.

3. IlpuBenute CcXEeMbl 3JCKTPOJIHBIX IPOLECCOB U MOJICKYJSPHBIC YpaBHEHUS pEaKIui,
NPOTEKAIOIINX MPH JCKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kuciioii cpesie; 0) BO
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MacChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, ecliu
cKopocTh Koppo3uu coctaBuia 0,01 r/4.




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlleHUBAHMS:

[TpoMexyTouHass arTecTalys IO JUCUUIUIMHE «XHUMMS» BKIIOYAET TEOPETUUYECKUE
BOTIPOCHI, TIO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS O0YYAIOUIMMUCS 3HAHUHN, U IPAKTUYECKUE
3aJ]aHusl, BBISBJIAIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIIAJCHUM, TPOBOAUTCS B hopMme
3ayeTa.

3ayer Mo JAHHOW AMCUUIUIMHE MPOBOAUTCS B YCTHOH (opme mo Omieram, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO IIPAKTHYECKOE 3aJaHUE.

Ilokazamenu u Kpumepuu ouenueanus zauema:

«3a4TEHO» - OOYyYaroIIHMiiCcs JAEMOHCTPUPYET MOPOTOBbI ypOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMM: B XOJ€ KOHTPOJIbHBIX MEPOINPUATUI JONYCKAIOTCS OIIMOKH, HpPOSBISAETCS
OTCYTCTBHE OTAEIbHBIX 3HAHUI, YMEHUI, HABBIKOB, 00YJaIOIIUNACS UCTIBITHIBACT 3HAUYUTEIbHBIC
3aTpyJHEHUS IpU ONIEPUPOBAHUHU 3HAHUSMU U YMEHUSMU IPU UX [IEPEHOCE HA HOBBIE CUTYaLIUU;

«HE 3a4TEHO» - 00yJaroIIniics HE MOXKET MOKa3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEACHUS 1
00BsicHeHus1 HH(OPMAIK, HE MOXKET IMOKa3aTh MHTEIUICKTYAIbHBIC HABBIKH PEUICHUS MPOCTHIX
3azay.



