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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokom ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. xadenpoit H.JL. Mensnuk

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

IIporokomor 20 . Ne
3aB. kadeapoii H.JI. Mensauk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI « XUMUS» sABIIsieTCs GOPMUPOBAHUE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, ONTUCHIBAIOIINE CBOMCTBA XUMUUECKUX COCTUHEHHUIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo quCHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOM MPOrpaMMbl

Jucnunimna XuMus BXOAUT B 00s13aTENIbHYIO YacTh y4eOHOr o IIaHa
00pa3oBaTeNbHOM MPOrpaMMBl.

Jis u3ydeHus TMCHUIUIMHBI HEOOXOAUMBI 3HAHUS (YMEHHUS, BIAICHHUS),
c(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

I[J'ISI HU3YyUCHUSA JUCHUIIINHBI H€O6XOZII/IMI)I 3HaHWs, YMCHUSA U BIIAACHUA,
c(hOpMHUPOBAHHEIC B PE3YJIBTATE TOTYYSHUS CPEAHETO (ITOJIHOTO) 00IIero o0pa3oBaHus 110
JUCHUITJIMHAM «XuMusy.

3uanus (yMEHUs, BJIaJICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOM ITUCIUTLINHBI
OyayT HEOOXOIUMBI AJI U3YYCHUS TUCIUTUINH/TIPAKTHK:

CtpoutesnbHble MaTepUAIbI

be3onacHoCTh )KU3HEAECATEIbHOCTH

3 Komnerennun odyyaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOIYIs) «XHUMUS» 00ydaroUMics JOIKEeH
o0yafiaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO)I HHAUKaTopa I/IHI[I/IKaTOP JOCTHXKCHUS KOMIICTCHIIN

OIIK-1 Cnoco0OeH pemaTh 3a1a4u MpoheCCUOHATBHOMN 1eATEIbHOCTH Ha OCHOBE
UCIIOJIb30BAaHUSI TEOPETUUECKUX U NPAKTUYECKUX OCHOB €CTECTBEHHBIX U TEXHUUYECKUX HAYK,
a TaK)Ke MaTeMaTUYECKOro anmnapara

OIlK-1.1 Omnpenensier XapakTepUCTUKU (U3NYECKOTO M XUMUYECKOT0 IIpoiecca
(s1BJI€HUS), XapaKTEPHOTO J1s1 00BEKTOB NMPOPECCHOHATBHON
JeSITEIbHOCTH, Ha OCHOBE TEOPETUUYECKUX U SKCIIEPUMEHTATIbHBIX
HUCCIEeN0BaHUuN

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

OIlK-1.3 Pemraer nnxkeHepHbIe 3a1a4M C MOMOIIBIO MATEMATUYECKOTO armapara
BEKTOPHOM aJIreOpbl, aHAIUTUYECKON F€OMETPUH U MaTEMaTUYECKOTO
a”Haim3a

OIIK-1.4 PermraeT TeopeTnueckue 3a1aun B 00JIaCTH TEIUIOTEXHUKH, THIPABINKHY,
TEIIOMAacCOOOMEHa, UCIOJIb3Ys (hyHIaMEHTaIbHbIE 3HAHUS




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

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABIISIET 2  3a4€THBIX €IMHUI] 72 aKaJl. 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 = o
o KOHTaKTHas paboTa E z ®dopma TeKyIero
S B
= B aKaj. yacax 3} u KOHTPOJIS
Pasnen/ Tema 3 (B axaz. yacax) =l = A . p Kon
g 8 © | camocrosiTenbHON |  ycIIeBaeMOCTH H
JIACIMTUTAHBI 5 B = . | xommerenun
3 S & paboThI MIPOMEKYTOUHOM
Tex nab. | mpakr. 2'g aTTECTALNN
" | 3am. 3aH. | U &
1. Xumus
odopmiieHue
oTyera 1o
nabopaTopHOi
pabore;
- perieHne 3amura OMK-1.1
OMAIITHETO n1abopaToOpHOIA .
1.1 1. Xumuueckas A parop OIK-1.2,
4 4 6 3amanus Ne 1; pabotsl. Jlomaminee
TEPMOJMHAMUKA OIIK-1.3,
- 3amadue Ne 1.
OIIK-1.4
CaMOCTOSITEIIBHOE TecrupoBanue.
U3y4YeHHE
y4eOHOi u
HAay4YHOU
JIUTEPATYPBI.
odopmiieHue
oTYeTa 1o
nmabopaTtopHoOi
paborte;
1
- peleHue 3amura OIK-1.1
OMaIIIHETro nabopaTtopHoi .
1.2 2. Xunraeckas 2 2 6 3? aHust Ne 2; a60TInIpI[01\I/)IaLHHCC OIK-1.2,
KHHETUKA A ST P sa a;me No 2 OIIK-1.3,
. — OIIK-1.4
CaMOCTOSTENEHOE TecTupoBanue.
n3y4YeHUe
yaeOHOU 1
Hay4YHOU
JUTEPATypBI.
- oopmieHue
oTyera 1o Sammra
nabopaTtopHoi nabo I;-[To Hoit OIIK-1.1,
pabore; parop OIIK-1.2,
1.3 3. PacTBOpHI 4 4 6 pabotsl. JlomaliHee
- pelieHue saname Ne 3 OI1K-1.3,
JOMAIIHETO o OIIK-1.4
. Tectuposanue.
3aganus Ne 3;




CaMOCTOSTENNEHOE
U3yUCHHUE
yueOHOH U
HayJHOU
JIUTEPaTypHL.

1.4 4. lucniepcHble CUCTEMBI

odopmiteHue
oT4eTa o
1abopaTopHOI
pabore;
CaMOCTOSATENbHOE
U3ydCHHE
yueObHOl U
Hay4HOU
JIUTEpaTyphl.

3amura
nabopaTopHOi

paboThl.
TectupoBanwue.

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

1.5 5. OxucnuTENbHO-
BOCCTaHOBUTEJILHBIE
TPOIIECCHI

odopmteHue
oTyera o
nabopaTtopHoOn
paborte;

- pereHue
JIOMAIITHETO
3aganus Ne 4;
CaMOCTOSITETTbHOE
n3yJdeHune
yueOHOH H
Hay4YHOM
JIUTEPATypPHI.

3ammra
nabopaTtopHoi
pabotsl. JlomarHee
3aganue Ne 4.
TectupoBanwme.

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

1.6 6. DneKTpoXUMUYECKHE
CHCTEMBI

odopmiieHue
oTyeTa 1o
nabopaTtopHOn
pabore;

- perieHne
JIOMAITHETO
3agaHus Ne 5;
CaMOCTOSITEIIbHOE
U3yueHHE
yueOHOH U
Hay4HOU
JIATEPaTypHL.

3amura
n1abopaToOpHOA
paboTsl. [JomamrHee
3aganue Ne 5.
TectupoBanue.

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

Wroro no pazneny

18

18

35

Uroro 3a cemectp

18

18

35

3a4ET

HToro no nuCUMIUINHE

18

18

35

3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeI0BAaTENbHOE U3JIOKEHHE MaTepHralia B TUCIMILTMHAPHOM JIOTUKE, OCYIIECTBIISIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popme JieKuuit-6ece1bl Win Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENTHOTO U3yUEHHsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JCKIIHSI
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

Ocoboe mMecTo B mpoliecce MpenoJaBaHus AUCUUIUTNHBI « XUMHUS 3aHUMAIOT JIEKIIUU
C UCTIOJIb30BAaHUEM JIEMOHCTPALMOHHOTO XMMUYECKOTO KCIIEPUMEHTA, KOTOPBIH MO3BOJISIET
HanboJIee MOJIHO PeaTn30BaTh METOI MPOOJIEMHOTO 00YUEHHS Yepe3 MOCTaHOBKY PoOIeM ¢
MIOMOIIIBIO JEMOHCTPALIUN SBJICHUM, peaKIMi Win IpolieccoB. Bo3amMokHO 00beuHEeHNE B
JIEKIIMOHHOM HM3JI0’)KEHUH ITPUEMOB MBICJICHHOI'O M PEaJIbHOI0 3KCIIEPUMEHTA, YTO JIaeT
BO3MOKHOCTh (JOPMHUPOBAThH 3HaAHUS 00JIee BBICOKOW CTENIEHN 000OIEHHOCTH.

Jis peanuzannu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YaIN3allUH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOI0 MaTepuasa CONpOBOXKIACTCA IPE3CHTALEH.

JIeKIIMOHHBIN MaTepua 3aKperuisieTcs B Xxo/ie 1a00opaTOpHbIX paboT, B X0Je KOTOPBIX
yueOHast paboTa MPOBOAUTCS C pealbHBIMH XMMUYECKMMH BeriecTBamMu. Ha mabopaTopHbIx
pa0oTax BBIIOJIHIIOTCS IPYIIOBBIC UM UHIAUBUyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEME.
IIpoBenenue nabopaTopHbIX pabOT HEOOXOAMMO NPEABAPATh HHCTPYKTAKEM IO IIpaBUIIaM
6e3omacHoil paboThl B XUMHUYECKOH J1abopatopuu. OCHOBHBIM YCJIOBHUEM JIOITYCKa CTY/IEHTOB
K J1abopaTopHOii paboTe sBiIsgeTCS UX 00s13aTeNbHast OJIrOTOBKA K HEll ¢ COCTaBIEHUEM
TeopeTHYecKoro BBeAeHus. [Ipu npoBeeHnN 1ab0paTOPHBIX 3aHATUH HCTIONIb3YETCS METOA
KOHTEKCTHOT0 00yUeHHMsI, KOTOPbIil T03BOJISIET YCBOUThH MaTepUall IyTeM BBISBICHHUS CBS3EH
MEXy KOHKPETHBIM 3HAaHHEM U ero nmpuMeHeHueM. Kpome Toro, nienecoodpa3Ho
HCIOJIb30BATh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOyUYeHHs (TapHYIo paboTy) TpeX BUIOB:
cTaTuyeckas napa, TMHaMU4ecKas rapa, BapuallMoHHasl [apa; COBMeEIIas €€ ¢ TEXHOJIOTHeH
MOJTyJIbHOTO 00y4eHHUs1. BBIOTHUB 3KCTIEPUMEHT, 0Oyuatomuecs: opMyIupyroT
0000111eHHbIE BBIBO/IBI 110 CEPUHU OTIBITOB, UCIIOJIB3Ys IPUEMBI AHAJIOTUN U CPABHEHMS.

CamocrosTenbHas paboTa 00y4aronXxcsl BKIOYAET B ce0sl caMble pa3HOOOpa3HbIe
(dopMbl yueOHOM AeATEIbHOCTH: BBIMOJIHEHHE JOMAIIHUX 33aJJaHUH, 3aBepIICHUE
oopmieHus 1abopaTopHBIX paboT, MOArOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U
JIOTIOJTHUTEIBHOTO MaTepraa o yueOHUKaM M MOCOOUsM, UTEHHE U MpopadoTKa HAyYHOH
JIUTEepaTypsl B OMOIHMOTEKe, HaMcaHue pedepaToB U KypCOBBIX paboT, MOJrOTOBKA K
KOJIJIOKBHYMaM, 3a4eTaM, UTOTOBOM aTTeCTalllH.

CamocrosTenbHas paboTa 00y4aronuxcs JoJKHA OBITh HAallpaBlieHa Ha 3aKPeTIeHUs
TEOPETUYECKOT0 MaTepuaa, U3JI0)KeHHOTo MperoiaBaTeseM, Ha MpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSTENIbHOE U3yUEHHE, Ha MTOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM,
BBINOJIHEHUE JOMAIIHUX 33aJJaHUH U MOATOTOBKY K PYOSKHOMY U 3aKIIOUUTEIbHOMY
KoHTpoJt0. [ToMrMo 3T0ro, 00yJaromuecs nNpeCTaBIsoT Pe3yJIbTaThl CBOEH
CaMOCTOSITENIbHON pabOThI B BUI€ TIPE3ECHTALIHA.

[Tpu npoBeeHNH PyOEKHOTO U 3aKITIOUUTENIFHOTO KOHTPOJISI OCHOBHBIMH 33/1a4aMH,
CTOSIIIIMMU TIepe]l IpenoaBaTeseM, IBISIOTCS: BbISIBIICHHE CTETIEHN MPaBUIIBLHOCTH, 00beMa,
rITyOUHBI 3HAaHWH, YMEHHH, HaBBIKOB, ITOJIy4YE€HHBIX IIPU U3yYECHUH Kypca Hapsay ¢
BBISIBJICHUEM CTENEHU CAMOCTOSITEIbHOCTH B IPUMEHEHUH MOJTYYEHHBIX 3HAaHUH, YMEHUH U
HaBBIKOB.

CoBpeMeHHbIE HHTEPAaKTUBHBIE CPEACTBA MO3BOISIOT SKCIIEPUMEHTUPOBATH C HOBBIMU
¢dopmamu kKoHTpoJs. OO0ydaroIMMCs TpeIaraloTcs TECThI U 3a7a4H B



3JIEKTPOHHOM BHJI€, C aBTOMAaTU3MPOBAHHOM CHCTEMOM MPoBepKU. B oTimune ot 00bIYHOTO
TECTUPOBAHUS TAKOM CIIOCOO KOHTPOJIS IIO3BOJISIET CTYACHTaM B JIF000€ BpeMsI IPOUTH TECT,
MIPOAHATN3UPOBATH OIMOKH U IPOMTH TECT BTOPUYHO.

6 YueOHO-MeTOqMYECKOE 0O0ecTiedeHHe CAMOCTOATEIbHOM padoThl 00y4YaommXxcst

[IpencraBneno B npuiioxeHuu 1.

7 OueHo4YHbIe CPeCTBA JIJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
[IpencraBieHsl B IpUIOKEHUU 2.

8 YueOHo-MeTOAM4YEeCKOEe M HH(pOPMALIMOHHOE 00ecTieYeHHe U CHMILTUHBI

a) OcHoBHas JUTEpaTypa:

1. Tenbdman, M. U. Xumus : yuebuuk / M. U. T'enbdman, B. I1. FOctpatoB. — 4-¢
u3n. — Cankr-IletepOypr : Jlanb, 2022. — 480 c. — ISBN 978-5-8114-0200-7. — Texkcr :
AJICKTPOHHBIN // JlaHb : 351eKTpoHHO-O0MOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/210221  (mata obpamenus: 07.04.2025). — Pexxum gocrtymna: s
aBTOpU3. MOJIL30BATENECH.

2. Xumus : yuebnuk ams By3oB / FO. A. Jlebenes, I'. H. ®anees, A. M. I'ony6es, B.
H. [TammoBan ; mox o6miei penakuueii I'. H. daneea. — 2-¢ usn., mepepad. u gom. —
Mockga : M3natensctBo FOpaiit, 2023. — 431 c. — (Bricmiee o6pazoBanue). — ISBN 978-5
-534-02453-1. — Texkcr : anexTpoHHbIH / O6pazoBarenbHas miatgopma FOpait [caift]. —
URL.: https://urait.ru/book/cover/7F0C2B24-7759-4C94-8783-185D7EB61E88 (mata
obparenus: 07.04.2025).

0) lonojiHUTeILHAS JIUTEPATypa:

1. Komsina, JI. T'. Xumus : yae6noe nocodue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TYV. -
Maruurtoropek : MI'TY, 2015. - 1 anektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTys1. 3KkpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/1190  (maTa oOpareHus:
07.04.2025). - MakpooOBeKT. - TekcT : AeKTpOHHBIN. - CBeIeH s OCTYIHBI Takxke Ha CD-
ROM.

2. Mymiuaa 3. P. OcHOBHbIE KJacChl HEOPTaHMYECKUX COEIMHEHUH : ydeOHoe
nocobue [ms By3oB] / O. P. MymiuHa ; MarHUTOropckuil rocy1apCTBEHHBIN TEXHUYECKUI
yauBepcuteT uM. I'. . HocoBa. - Marautoropck : MI'TY um. I'. UI. Hocoga, 2022. - 1 CD-ROM.
- 3aru. ¢ tutya. skpana. - URL: https://host.megaprolib.net/MP0109/Download/MObject/20274
.- ISBN 978-5-9967-2553-3. - TekcT : 2IeKTPpOHHBIH.

3. MymnuHa, O. P. XuMmnuueckast tTepMogHaMuUKa : mpakTukym / 3. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. texuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
MI'TY um. I'. U. Hocoga, 2020. - 1 CD-ROM. - 3arm. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2884  (narta oOpamieHus:
07.04.2025). - MakpooOBeKT. - TekcT : aeKTpoHHbIN. - CBeleHHs OCTYMHBI Takke Ha CD-
ROM.

4. Mumypuna, O. A. Xumuyeckas KuHeTHKa. COCTOAHME XMMUYECKOTO PAaBHOBECHS :
npaktukyMm / O. A. Mumypuna, J. P. Mymnuna, O. B. Epmosa ; Marautoropckui roc.
texuuueckuit yH-T uM. ['. 1. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa, 2019. - 1
CD-ROM. - 3aru. ¢ Tutyn. ’kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698  (marta obpaiueHus:
07.04.2025). - MakpooOBeKT. - TeKcT : 37eKTpoHHBIH. - CBeIcHHs JOCTYIHBI Takxke Ha CD-
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ROM.

5. Mensnuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymnuna, O. A.
MumypuHa ; Marauroropckuii roc. rexuudeckuil yH-T uM. I'. M. HocoBa. - Marauroropck :
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9 MaTepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUIINHBI (MOLYJIs1)

MarepuanbHO-TEXHHUUECKOE 00eceYeHHe AUCHUILINHBI BKIHOYAET:

1. YuebHble ayuTOpHH AJIsl IPOBEICHHS 3aHITUH JIEKIIMOHHOTO THIIA.

OcHanieHre ayaAuTOpuu: MyJIbTUMEIMIHHBIC CPEICTBA XPAHEHUS, TIepeIadu ’
IpeJcTaBlIeHUs] HHpOpMaLuU

2. Y4aeOHble ayIuTOPHH IJIs1 IPOBEICHHs Ta00paTOPHBIX 3aHSATHIMA, TPYIIOBBIX U
WH/IMBUIYaJIbHBIX KOHCYJIbTALINH.

OcHamienue ayauropuu: Harnsaaeie MaTepuabl: TaOJIUIbI, CXEMBI, TIAKaTHI.

3. [lomereHus A CaMOCTOSITENILHON pabOThl 00y4arOIIKXCSl.

OcHarnienue ayauropun: [lepconansusie kommbrotepsl ¢ maketom MS Office,
BBIXOJIOM B IHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO
Cpeny yHUBEpCUTETa

4. [lomemienus A1 XpaHEeHUs ¥ MPOPUIAKTUUECKOTO 00CITyKMBaHHs y4eOHOTO
000pyT0BaHUs.

OcHnatienue ayautopun: Crennaxu, ceiidpl Uit XpaHeHus: yueOHOro o00opy10BaHusl.
NHcTpyMeHTHI J1s1 peMOHTa 1ab0paToOpHOTO 000PYI0BAHUS.
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6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAMOCTOSTEeIbHOI Pad0oThI 00y4al0IMXCH

CaMocrosTenbHass pabota oOydaromuxcs IOApa3JesieTcss Ha ayJauTOPHYIO, KOTOpas
MPOUCXOUT KaK BO BpeMs JIaDOpATOPHBIX 3aHATUH, TaK W HA IUIAHOBBIX KOHCYIbTAIMSX, W Ha
BHEAYJIUTOPHYIO, MPOMCXOMSAIIYI0 BO BpPEMsS TMOJrOTOBKH CTYJACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSIM U BBIIOJIHEHHUS JOMAIIHUX 3aJaHUIA.

AynuTopHas caMOCTOsATENbHAas paboTa OOYYAarOIIMXCSA  IPEANoyiaraeT  MPOXOXKICHUE
TECTHUPOBAHUS 10 KAXKIOMY pa3fielly AUCIUILTUHBL TeCThl BKIIIOUAIOT TEOPETUICCKUE U IPAKTHUECKUE
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOro IOHMMAaHHsS H3YYCHHOTrO MaTepuana. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KAXKIAOMY BOIPOCY MpeaaraeTcsi 4eThlpe BapHUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaOOoTKa pe3yJbTaTOB OCYMIECTBISICTCS IyTeM
COIIOCTABJICHUS TOJIYYEHHBIX PEe3yJIbTATOB C ATATOHHBIMU M MPOTEKAET OYeHb OBICTPO. MakcHuMaIbHOE
KOJIMYECTBO 0aJlIOB B Kax 101 Teme Kypca — 10.

KoHTpoJibHbIe BONPOCHI VISl 3A1HMTHI JIA00PaTOPHBIX padoT
Tema «XuMHYECKas TEPMOANHAMHUKA)

DHepzemuKka XxumuuecKkux npoyeccos
1. Moxer iu mpoluecc pacTBOPEHMsI BEIIECTBA B BOJE COINPOBOXKAATHCS POCTOM JHTAIBIUU
CUCTEMBI?
Mosxer nu ycnoBue AH<0 xapakTepu3oBaTh paCTBOPEHUE BEIIECTBA B BOAE?
Uto Ha3bIBaeTCs TEIUIOTOM (PHTANIBIIMEN) paCTBOPEHUS BellecTBa?
UTto Ha3bIBaeTCs TEIUIOTOM (SHTAIBIIMEH) HEUTpaIU3aIun?
Uto Ha3bIBaeTCs TEIUIOTOM (PHTANBIINEH) OCaXKIeHUS?
Kax n3mensiercst sHTaNbIUS B 9K30TEPMUUECKUX PEaKIUsIX?
Kaxkoii 3HaK MMeeT N3MEHEHHE SHTAIBIINU SHAOTEPMUYECKON peakuun?

Noogohkown

Tema «XuMnueckas KHHETHKA»

Cropocmb xumuueckux peaxyuil
UTto n3yyaeT XuMu4ecKas KHHeTHKa?
JlaiiTe onpeneneHne CKOPOCTH TOMOT€HHOW U T€TePOTe€HHOM PeaKIui.
Ot kakux GaKkTOPOB 3aBUCUT CKOPOCTh XUMUYECKON peakinu?
JlaiiTe onpeneneHne 3aKoHa AEMCTBUS Macc.
UTo Ha3bIBalOT KOHCTAHTON CKOpPOCTU?
Ot xakux (GakTopoB 3aBUCUT KOHCTaHTa ckopoctu? Chopmynupyiite nmpaBmwio Bant-I'oddoda.
Urto Ha3bIBAIOT TeMIiepaTypHbIM KodgduimeHToM? Kakie oH MOXET UMETh 3HaYCHUS?
[Toyemy moBBITIIEHUE TEMIIEPATYPHI YBETUIHBAET CKOPOCTh PEAKITHH?

NGO~ wWdE

Tema «PacTBOpBHD)

Ilpucomoenenue pacmeopa conanoil KUciomol U yCmanosieHue e2o mo4Hoil KOHWeHmpayuu
1.  Tlepeuncnnte OCHOBHBIE CITIOCOOBI BHIPAXKEHHS KOHIICHTPALUU PACTBOPOB.
2. Kak paccuntath MOJSPHYIO KOHIICHTPALIMIO pPAacTBOpA, €CIM M3BECTHA DKBUBAJICHTHAS
KOHLEHTpauus?
3. Kak paccuurtaTh Maccy pacTBOpa, €CIM HM3BECTHA MaccoBasl JI0Ji PacTBOPEHHOIO BELIECTBA B
pacTBOpe U Macca BOJBI.
4,  Yro Takoe SKBUBAJICHT BeEIlleCcTBA?
5. Kak paccunTarh MOJIIPHYIO MacCy SKBUBAJICHTA BellecTBa?
6. B kaxkux eauHUIAX U3MEpSAETCS TUTP PACTBOPEHHOTO BellecTBa?



oakrwdE
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10.

11.

12.

0.

dnekmpoaumuyeckasn ouccoyuauus
Kaxkue BemecTBa Ha3bIBaIOTCS SJEKTPOJIUTAMHE?
UTo TaKoe MEeKTPOIUTHIECKAs TUCCOHAIINS?
UTO Ha3BIBAIOT CTEMEHBIO TUCCOIUALIUN IEKTPOIUTA?
Kaxkue 31eKTposuThl OTHOCSATCS K CUIIbHBIM?
B kakoM ciydae peakiiuu HOHHOTO 0OMEHa MPOTEKAT HeOOpaTuMo?
Kakwue BerecTBa B MOHHBIX YPAaBHEHUSX 3aITUCHIBAIOT B HIOHHOM BH/IE?

Tuoponus conei
Urto Takoe ruApoIn3 coyei?
Kaxkue conu moasepraroTcs Tuapoansy?
Kax onpenenuts cpeny pactBopa conu?
Uto Takoe creneHb ruaposunsa’
Kak paccuntarbs KOHCTaHTY THApPOIHA3a?
Kaxkue hakTopbl BIUAIOT HA CMEIICHUE PABHOBECHUS PEAKIIUK THI-POIN3a COJIn?
[Ipu kakuX yCIOBHUSX MOXKHO YCHJIUTh THAPOIU3 COJINA?

Tema «/lucnepcHbIe CHCTEMbD)
Konnouonwsie pacmeoput
Kakue cucreMbl Ha3bIBalOT JUCTIEPCHBIMU?
2.ITo xakuM MPUHIMIIAM MOKHO KJIacCU(PUIIMPOBATh TUCHIEPCHBIE CUCTEMBI?
UYro sBiIsIeTCSI OCHOBHBIM IPU3HAKOM KOJUIOMJIHOIO COCTOSIHUS BelllecTBa?
KakoBa npupo/ia moBepXHOCTHOM SHEPrun?
Kakumu cnocobamu MOYKHO MOJIYYUTh JUCIIEPCHBIE CUCTEMBI?
OOBsicHUTE MEXaHU3M YCTOHYHMBOCTH KOJUIOUJHBIX CUCTEM.
B yem cocTouT CyIHOCTh arperaTuBHON yCTOMUNMBOCTH?
Uem 00yciioBIeHa ceTUMEHTAIIIOHHAS! YCTOMUHUBOCTH?
Kakoii mporniecc Ha3bpIBaeTcs Koaryssiuei?
Ha3zoBute cnocoObl Koarysisiiuu 30J1eH.

Tema «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE npoueccobn»

OKucaumenvHo-60ccmanogumesnbHble peaKyuu
Kakue peakuiuy Ha3pIBalOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?
UYTo Ha3bIBalOT OKUCIEHUEM U BOCCTAHOBJICHUEM?
UTto Ha3bIBalOT OKUCIUTENIEM U BOCCTAHOBUTENIEM ?
HazoBute BemiecTBa, N3BECTHBIE KAK CHJIBHBIE OKHACIUTEIN.
Ha3oBute BeniecTBa, M3BECTHBIE KAK CUIIbHBIE BOCCTAHOBUTEIIN.
Uto Ha3bIBAIOT OKUCIIEHHOH (POPMOI 1 BOCCTaBICHHOM (hopMoii BeriecTBa?
B kakux cinydasx BellecTBa MNPOSBISIIOT TOJNBKO OKUCIUTENbHYIO (yHkuuioo? Ilpusenure
IIPUMEPBHI.
B kakux ciydasx BemiecTBa MpOSBISIOT TOJIBKO BOCCTaHOBUTENbHYIO (QyHkuuio? I[IpuBenute
IIPUMEPBHI.
B kakux cioyyasx BelecTBa MPOSBISIOT OKHCIUTENbHYIO M BOCCTAHOBUTENIbHYIO (YHKIUHU?
[IpuBenuTe npUMepBHl.
SBnsieTcs 1M BELIECTBO, OTAAKOLIEE CBOM €-, B HEKOTOPOM pEaKUUW OKHUCIUTEIEM WU
BoccTaHoBUTENEM? OKHCIE€TCS OHO WJIM BOCCTAHABIMBAETCA?  YBEIWYMBACTCS WU
YMEHBILIAETCS €T0 CTENEHb OKUCIICHUA?
SBnsiercs 1M BELIECTBO, IPUHUMAIOLIEE €-, B HEKOTOPOM peakUUHW OKUCIMTEIEM WIN
BoccTaHoBUTeNeM? OKHCIIAETCS OHO WJIM BOCCTAaHABIMBACTCA?  YBEINYMBACTCS WU
YMEHBILIAETCS €T0 CTENEHb OKUCIECHUs?
VKaxure cTeNeHb OKUCIEHUS aTOMOB B CIEIYIOIIUX BELIECTBAX: XJIOpUA Oapus, WO, XJIOpHas
KHCJIOTa, IUaHU1-MOH, TUJIPOKCHU]T MarHus, TEJIIypOBasi KUCIOTA.



13. Yrto Takoe OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIN IIOTEHIINAI?

14. Kakue peakiiuu OTHOCSTCS K peaklUsIM JUCTIPOIOPLIUMOHUPOBAHUS?

15. Kakwue peakiu OTHOCATCS K BHYTPUMOJICKYJIIPHOMY OKHCJICHHIO - BOCCTAHOBJICHUIO?
16. Kakwue peakiiuu OTHOCSTCS K MEKMOJICKYIISIPHOMY OKUCJICHHIO - BOCCTAHOBIICHUIO?
17. Yo Takoe 3JIEKTPOABIKYIIAs CHUJIa OKHCIUTEIbHO-BOCCTAHOBUTEIHHOW peaKIuu?

TeMa «JIeKTPOXUMHYECKHE CUCTEMbD)

dnekmpoxumuueckue npoyeccovl
DIIEKTPOXUMUYECKUE CHUCTEMBI.

Knaccudukanus 31eKTpOXUMUIECKIX TPOIIECCOB.
INanpBanm4eckmii 35memMeHT Jdanusms — SIkoowu.
DIEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.
N3mepenne 3eKTpOoAHBIX TOTCHIIHAIOB.

Psim cTammapTHBIX AJIEKTPOAHBIX MOTEeHIHanoB. CBOHCTBA METAaIOB B COOTBETCTBHH C HX
MIOJIOKEHHUEM B PSIIy HAMIPSKCHHH.

7. VYpasuenue HepHcra.

8.  DNeKTposu3 pacIiaBOB U PACTBOPOB.

9. KaromHble B aHO/HBIE POIIECCHI.

10. OO6weaunennsiii 3akoH Dapanes. Beixox mo Toky.

oakrwdE

Koppo3usa memannos

1. Yo Takoe koppo3usi?

2. Kakwue BUabI KOPPO3UH BaM U3BECTHBI?

3. DnekTpoxuMu4ecKas KOppo3us. AHOIHOE OKHCIEHHE MeTallla W KaTOAHOE BOCCTAHOBIICHHUE
OKHCITUTENS.

4.  Tlepeuncnure crioCOOBI 3aITUTHI METAJIIIOB OT KOPPO3HH.

5.  Ilouemy Bo3pociia CKOPOCTh BBIJICICHHS BOJOPO/Ia U JOOABICHUH COJIN?

6.  CpaBHHUTE pe3y/bTaThl ONBITOB [0 KOPPO3HH ITPH KOHTAKTE XKeJie3a U IMHKA, U JKeJie3a U MEeTHON

MIPOBOJIOKH B AUCTUJUIMPOBAHHOMN U «MOPCKOI» BoJie. [' e mporrecc npoTekaet ObICTpee U YEM BBl
3TO 00BSICHUTE?

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM I TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B Tectax mo Teme «XuMHUYECKasi TEPMOAMHAMUKAY: TIEPBBIE IIECTh 3aJaHUI OIEHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aim, a BOCEMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaya.

TecT Ne 1

1. Tlpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:
a) HCXOIHbIE peareHThI
0) MPOAYKTHI XUMHUYECKOU peaKkIuu
B) PEAKLMOHHBIN cocy
I) HCXOJHBIE PEareHThl U MPOIYKTHl PEAKIINH
2. Tlepsblii 3aK0H (MepBOE HAYAJIO0) TEPMOJIMHAMUKHN MAaTEMAaTHUYECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = A (- EA/ RT)
6) K=R/Nj r) AU= Q-W
3. B sKk30TepMHUeCcKOi peakIuu:
a) SHTAJIBIINS PEAKIIMOHHOU cucTeMbl oBeimaercs (AH > 0)
0) TermoBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHON cucTeMbl ymMeHbaeTcs (AH< 0)



T') IaBJICHUE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CraHgapTHbIE TEIUIOBbIE AP PEKTH IPUHATO 0003HAYATD:

a) AUct B) Q013"
6) AHozgg F) AHct
5. Kakwe u3 npuBeAeHHBIX PEAKIUH IBISIOTCS SHIOTEPMHUCCKUMHE?
a) 1/2 N+ 3/2H,=NH3 AH = — 46 K][x/Mob
0) Hy+4/2 0,=H,0, AH = -242 K]I/monb
B) 1/2N,+1/20,=NO , AH = 90 K]I>x/moib
r) 1/2H,+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMi OTBEYaeT TEIuioTe oOpa3oBaHHMs okcuaa azota ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+ 520, =2NO+3H;0
7. Ilpum BoccranoBiiennn 16T okcuma meau( || ) mo peakuuu :
CuO () + C (rpagur) = CU (o + CO (), mormotunock 22 kI TEMI0THI.
DOHTanbnus 00pa3oBaHus OKcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmmuu  NiO oy + C (pagury = Ni ) + CO (. Ompenenure BO3MOXKHOE HAaIpaBICHUE
CaMOTIPOM3BOJILHOIO TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temnepatype 627°C.

BemtectBo AH9s  (KJIx/Momp) S°9s  (x/Monb*K)
NiO () -239,7 38
C (rpagum) 0 5,74
Ni 0 29,9
CO -110,5 1974

B otBete ykaxuTe 3HaueHus sHepruu ['mb0Oca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIIEpaType
627°Cn Temneparypy Hadajla peakuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTCst SHTPOMHSI IPU Pa3IoKEHUH KapOoHaTa KaIbIus?
a) YBEIMYUBACTCS B) HE YMEHbBIIIaeTCs
0) yMeHbILIaeTCs T') HE 3HaI0
10. Mannas peakusi: 2KClOs (tg) —2KCl (15)+30; (), AH<O MokeT caMonpon3BOIBHO IPOTEKATh
a) B MPSIMOM HarpaBJieHUU B) HE MOXXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIEHUH I') HE 3HaI0

XuMuueckass KHHETHKA

B tecrax no teme «XuMHuueckasi KHHETUKay: IEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE 3a1aHUS
onenuBarotcs B 0,5 6ajna; mecroe, ceIbMOe, BOCEMOE, IEBATOE U AecaToe — B 1 0aji, a OMMHHAAIATOE
— B 2,5 Oaina.

Tect Ne 1

1. Pazpen xumuu, U3y4aronuuil CKOPOCTH U MEXAHU3MbBI XUMUYECKUX PEaKIUi, Ha3bIBaeTCS

a) XUMHUYeCcKasi TePMOTMHAMHUKA

0) TEpMOXUMHUS

B) XMMHYECKass KHHETHKA
2. CKOpOCTh XUMHUYECKOU PEAKIIUU — ITO ...

a) BpeMs, 32 KOTOPOE MOJHOCTBIO PACXOIyeTCsl OJTHO M3 HCXOJIHBIX BEIICCTB

0) M3MEeHEeHUE KOJTMYECTBA BEIIECTBA PeareHTOB (MM MPOAYKTOB) PEAKIIUH B SAMHUILY BPEMEHU B
enuHUIe 0o0BEMa



B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB pPEaKLUK K MOMEHTY OKOHYAHHSI peaklnun
3. B Kakux enuHUIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakiunu?
a) MOJIb JI et
0) 6e3pa3mMepHas BeTUIHHA
B) MOJIB ¢
4. Or xakux (pakToOpoB 3aBUCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOIbI PEAruPyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEaKIIMOHHOTO COCya
5. CocTosiHMEe XUMHYECKOTO PAaBHOBECHSI 0OPATUMBIX IPOLIECCOB KOJIMYECTBEHHO XaPAKTEPU3YETCH ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTaHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 11 ckopoctu peakuuu 4 NO ) + 6 HoO =4 NH3 () + 5 O, ()
a) V = k[NOJ*[H-0] 6) V = k[NH3][02] B) V = k[NOJ*[H,0]°
7. Kak 3anuiiercs BeIpaKeHHUE JIJI1 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpamme MokasblBaeT 3HaYeHHE TEIIOBOro 3¢ ¢dekra peakiuu?

a) l tE .
4
0) 2 2
v
B) 3 +
’/ 1 3
— A\

v

XOJ1 peakInu

9. Yrto MOKHO CKa3aTh O Peaklliu, U300pakeHHON Ha Auarpamme K Bompocy 8?7
a) 9K30TEepMHUYECKasl PEaKIIHs
0) PHAOTEpMUYECKAsT PEAKITUS
B) peaKIis ONUCHIBAET COCTOSIHHE PAaBHOBECHS
10. PaBHoBecue peakmuu  Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.
a) IpY NOHM)KEHUH TeMIepaTypbl
0) IpH MOBBIILIEHUU TEMIIEPATYpPbl
B) MU MOBBILICHNUH J1aBICHUS
11. Jina peaxkuuu Cy + 2 H 5 (1 = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBecHas KOHIIEHTpalusi Bojaopoaa paBHa 1,2 Mojab/n. Beluuciute HCXOIHYIO
KOHIICHTPAIIMIO BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpbI
B rtectax mo teme «PacTBOphI»: mepBoe 3ajaHue OlLEHHBaeTcs B 1 Oami; BTOpoe, TpeThe,

Y4eTBEPTOE, IIATOE U IIECTOE 3a1anus - B 1,5 Gaiuia; ceaqpMoe, BOCBMOE, JAEBATOE U JIECATOE — B
0,5 6amra.



Tect Nel

1. dnsa ypaBaenus peakiun CuU SO4 + KOH — ... cokpaliieHHOE MOHHOE YPaBHEHHE 3aMUIIETCS B BHJIC
1) 2K'+S0,5 = K;S04
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)xl + SO,*
4) Cu*" +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mut 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
11 2)2 3)11 4) 13

4. Ins nonasienus ruaponusa xaopuaa xpoma (I1I) cnegyer
1) 106aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEIOYb
3) pasbaBUTH pacTBOP BOJOU
4) TMOBBICHTH TEMIICPATYPY
5. B paszbaBieHHOM pacTBOpe, MPUTOTOBIEHHBIM M3 TUAPOCYIb(aTa KaJblUs W BOJbL, CymMMa
KO3 PHUIHMEHTOB B ypaBHEHUU HEOOPATUMOM JUCCONMAIIMH PACTBOPEHHOTO BEIIECTBA — 3TO
13 2)4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasma 3,27-107° r/ 100r H,O. Ompenenute mpoM3BeICHHE
pactBopumocti Ag2Co04
1)5-107" 2)1,16:10°  3)10,7-10° 4)2,31-10°
7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOILLICHUE
1) Macchl BelecTBa K Macce BOJIbI
2) KOIMYECTBA BELIECTBA K 00BEMY BOIBI
3) Macchl BEIIECTBa K Macce pacTBOpa
4) KomMuecTBa BELIeCTBAa K 00beMy pacTBopa
8. K cnalGpIM 371€KTponuTaM OTHOCHUTCS ...
1) THAPOKCHI aMMOHHUSI
2) THIPOKCH] KaJHsI
3)  XJIOpHJI KaJIbIIHsI
4) MaprasioBas KUCJIOTa
9. M3BecTHO, UYTO BOJAHBIE PAacTBOPbI MHOTUX COJIEHl MOTYT MMETh ILEIOYHYIO HJIM KUCIYIO Cpeny.
[IpyuunoOii 3TOTO SABIAETCA ...
1) osnekrponus coieit
2) IHUCTPOTNOPIHUOHUPOBAHHUE COJICH
3) ruapaTHpOBaHUE CONCH
4) ruaponu3s conei
10.3nauenue PH uucroii Boast ipu 25°C cocrasiser
1)1 2) 7 3)0 4) 10

JAucnepcHble CHCTEMBbI

B Tecrax mo teme «JlucnepcHsle CHCTEMBI»: IEPBOE, BTOPOE, TPEThE M HYETBEPTOE 3aJaHUS
olLleHUBaroTCs B | 6aut; msAToe M 1ecToe 3aJaHus - B 3 Oana.

Tect Nel

1. Vkaxwure pa3Mepsl 4aCTHI[ KOJUIOUIHBIX CHCTEM
1) MeHbIne 1 HM
2) oompiie 100 HM
3) or 1 uM mo 100 HM



2. Kakue wuoHBI crnocoOHBI BbI3BaTh KOAryJsIUIO KOJUIOMJA, YaCTUIBl KOTOPOTO HMEIOT
MOJIOKUTEIbHBIN 3apsia?

1) KaTHOHBI
2) AHHOHBI
3) MOJISIPHBIC MOJIEKYJT

3. Jlns Kakoro 3JEeKTPOJUTA IMOPOT KOATYJSIIUH KOJUIOMAA C TMOJIOKHTEIHHO 3apsKCHHON
YaCTULIEA NOJDKEH OBITH HANMEHBIITNUM?

1) XJIOPUJT KaJIHsI
2) cynbdar Kaaus
3) oprodocdar Kaus

4. Muuemia 3oms umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTaduiu3aTopa?
1) xyopun xenesa (111)
2) BOJA
3) THIPOKCHUT KaJIHsI
5. Tlpu B3aumoneiicteuu 20 mi 0,001H uutpara ceunna (1) ¢ 10 M 0,02H cynbdara xamus
obpasyercst 301 cyabdara ceunma (ll). K kakomy smekTpoay MOKHBI MEpeMEInaThCst
YaCTHUIIBI TUCTIEPCHOM (a3bl MPH dNEKTpoau3e?
1) HaXOJISTCS B COCTOSIHMH JUHAMHYECKOTO PABHOBECHS
2) K KaToy
3) K aHOLY
6. B nBe konObl Hanmuto mo 50 mu 3058 ruApokcuaa skenesa. s TOro 4toObl BBI3BATH
KOaryJisiuio 30J11 HoTpeOdoBaJIoCh 100aBUTh: B repByto — 5,3 mi1 1H pactBopa xmnopuaa kanus;
B npyryto — 18,7 mn 0,001H pactBopa ¢ocdara natpus. Beruuciure mopor Koaryssiuu
KaXX/I0TO 3JIEKTPOJIUTA.

OxucIUTeIbHO-BOCCTAHOBUTEIbHbIE MPOILECCHI
B Tectax nmo teme «OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»: MEPBOE, BTOPOE, TPETHE,

YeTBEpTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amna; mectoe — B 1 6ami; ceapMoe U BOCbMOE — B 2
Oamia, a JeBsitoe — B 2,5 O0aiIoB.

Tecr Ne 1
1. OxucauTEND — ATO aATOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) YBEJIMYHMBAET CBOIO CTENEHb OKUCIICHHUS
2) MPUHUMAET HIIEKTPOHBI
3) OT/Ia€T CBOU 3JIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUS UMEET MECTO B ClIy4ae, Korja ...
1) HEWUTpalbHbIE aTOMBI MPEBPALIAIOTCS B MOJOKUTEIbHO-3aPS>)KEHHBIE HOHBI
2) TTOJIOKUTEIBHBIN 3apsii HIOHA YMEHBIIIACTCS
3) OTPULIATENbHBIN 3apsi]] HOHA YBETUUMBAETCS
3. U3 npencraBieHHbIX HIKE peakuuii kK OBP nucnponopuroHnpoBaHus NpUHAIIEKUT ...
1) S+ 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTEJISIM OTHOCSITCA ...
1) METaJIIBI, BOJAOPOJI, YTIEPOI
2) AKTHBHBIE HEMETAILJIbI
3) 3JI€MEHTBI, HaXOSIIHUECS B CPEIHEN YaCTH MEPUOANYECKON CUCTEMBI
5. CrenieHn OKHMCIICHHS KUCIOPOa a) B BOJIE M 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI . ..
1) a)—2;0)—2
2) a)—2;0)+2

3) a)—2;0)—1



6. [lepmanranar kanust B OBP, npoTekaronux B KHCJION cpelie, BOCCTAaHABIUBAETCA J10 ...

1) karnona Mn”*
2) MaHraHaT-uoHa MnO42*
3) okcuaa maprania (II) MnO

7. B peakumu, nporekaromeii mo cxeme Cr,Sz; + KNO3 = K,CrO4 + K;SO4 + NO okucieHuro
MIOJIBEPTarOTCsI CIACAYIONIUE SJIEMEHTHI ...

1) a30T U cepa
2) cepa u Xpom
3) XpOM H a30T
8. Cymma k03(ppHUIIMEHTOB B peaklny, MPUBEICHHON B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3)35
9. Cymma ko3 dunuenron B peakiurn KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1cne CUCTEMbI

B Ttecrax mo Teme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U TMATOE 3aJaHUA
OIICHUBAIOTCS B 1 0ajur; TpeThe M YeTBEpTOE 3aaHus— B 1,5 Oania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DraexTpoaHBIN TOTEHIIMAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonpumana
4) Appennyca
2. Paccuwmraiite DJIC rampBanuyeckoro sieMeHta Mg|IMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kaxkue mpomykTel 00pa3yroTcsi Ha KaTo/Ie TIPH JIEKTPOIIN3e PacTBOpa HUTpaTa cepedpa?
1) BOJIOPO/T
2) cepedpo
3) a30THAas KUCIIOTa
4) KHCJIOPOJI
4. VYxaxuTe CyMMY KO (PHUIIMEHTOB B ypaBHEHHUH dJICKTPOJH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8

5. Kakas ¥3 TOpHUBENCHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMHA  MPOTEKaeT
CaMOIPON3BOJIBHO B NPSMOM HallpaBiIeHUN?

1). FeSO,; + Cu —...
2) CuSO, + Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...

6. Bpruuciure Maccy IMHMHKA, TONYYEHHOTO TPU JJIEKTposiH3e cyibdaTa IMHKA, KOTOPBIA
npoBoauiu B TeueHue 20 cek mpu cuie Toka 1A

1) 2,1-107*
2) 0,05
3) 0,013

4) 6,7-1072



7. IlpuBenuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB U MOJEKYISIPHOE YpaBHEHHE peakiuH,
NPOTEKAIOMIEH TPU DICKTPOXMMHUYECKOH KOpPpO3WH raibBaHomapbl Zn|MQg B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03()(pULHEHTOB B MOJIEKYIISIPHOM ypaBHEHHUU.

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

BreayauTopHas camocTroATenbHas —pabora  obydaromimxcs OcyH_IeCTBJBIeTCSI B BHUIC I/I?)yquI/Iﬂ JII/ITepaTypBI 1o
COOTBETCTBYIOIIEMY pa3jieldy ¢ MmpopaboTKoil marepuana; opopMIIEHHS] OTYETOB MO JIAOOPATOPHBIM
paboTam ¥ BBITIOJHEHUS TOMAIITHUX 3aJaHHA.

BapI/IaHTI)I TeMaTHYEeCKHUX JOMAIIHUX 3aJaHUH IJIs BHeayZ[I/ITOpH()ﬁ CaMOCTOSITEIbLHOM paﬁoTbl
CTYAEHTOB II0 TEMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHUKA»

B momamiHeM 3agaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMMKA: IepBast 3a7ada OLIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6ayua; Tpeths — B 1 6a.

3amaga Nel

Hus peakumn CHy ) + CO; () = 2 CO () + 2 Hy () onpenennte BO3MOXKHOE HalpaBlICHHE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEaKLMU IIPU CTaHJAPTHBIX YCIOBUAX U Npu  Temneparype T = 927 °c,
€CITH TETIOBOM A(PPEKT peakuuu A0 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXHUTE: a) BBIIEIACTCS
WIM TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMiiepaTypy Hadajia peakyH.

3amaga Ne2

Berancanre temosoit  addekr peakunn: CaCs  + 2 HoOy = Ca(OH); () + C2H (), mone3ysce
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyronmx BemecTB. CKOJIbKO TEIIOThHI BBIICIUTCS WIIH
MOTJIOTHTCS TpU oOpazoBanmu 2,24 1 CoH,?

3amaga Ne3

[To TepMOXUMHUYECKUM YPAaBHEHUSIM paccuuTaiiTe TeMaoBON 3P(HEKT peaKiuu:
Hypy + COzq)=CO (+ Ho Of). TepMoxummuueckue ypaBHEHHUS:

a) H2 ) + 02 ® = HzO () AH = -241,9 KI[)K;

0)2CO«) + Oy =2CO0O;3 ), AH =-566,2 kJIx.

Jlomaimnee 3aganue No 2
I10 TEME «Xnanecxaﬂ KHHETHKA»

B nomamaem 3amaHuu mo Teme «XMMHUYECKas KMHETHKay: MepBas 3ajada orneHuBaercs B 1,5
Oarmna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u nsaras — B 1 6a.

3amaya Nel

Peakius nporekaer mo ypasHeHuio: O oy +2 CO y = 2 CO; (. HavyanpHble KOHLIEHTpanuu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoiabko pa3 U3MEHHUTCS
CKOpOCTh MpsMOl peakmuu, korma npopearupyeT 30% CO? Bo CKONMBKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIU YBEJINYUTh JaBlIeHHE B CHCTEME B JiBa pasza?

3amaya Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, Mpu KOTOPOM 3TO K€E KOJIMYECTBO BEIIECTBA BCTYIUT B PEAKIIMIO IPU TEMIIEPATYpe
200 °C, eciu TemmepaTypHbIii KO3 (UITHEHT CKOPOCTH PEaKIH paBeH 2. Bo CKOIBKO pa3 H3MEHHTCS
MPU 3TOM CKOPOCTh PEAKIIUU?

3amaya Ne3



HaiinuTe HavaibHBIC KOHIIEHTPAIIMK MCXOIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe (7 + H20 ) = FeO () + Hy (1), ecnmu paBHOBECHBIE KOHIIEHTPALMK PEATMPYIOIUX BEHICCTB PABHBIL:
[H20]=0,3momb/11, [Hz] = 0,4 Mmomn/m.
3ajaua Ned
Jia peakumonnou cucremel: CO ) + HyO () = CO2 (y + Hj (7 HayvanbHbIE KOHIIEHTPAaLUU
pasusl: [H20] = 0,5 mons/i, [CO] = 0,6 mons/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaua NeS
BrIpasute yepe3 KOHIIEHTpaIlMK PeareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIN:
Nz(r) +3 Hz(r) =2 NH3(r)7 AH =-922 k]I x;
COQ(F) +C ) = 2 CO(F), AH = +160,5 KI[)K;
CO(F) + HzO(r) = CO» o T Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBiIeHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKILIMii: a) IPU MOHMKEHUH
TeMIIepaTyphbl, €CIIM JaBJIEHWE IOCTOSHHO;, O) TpH TIOBBIIICHUH JaBJICHHS, €CIH TeMmIepaTrypa
MOCTOSIHHA.

Jlomamnee 3axanue Ne 3
mo reme «PacTBopbp)

B nomamHem 3amanuum mo Teme «PacTBOphI»: IiepBas, BTOpas, TPEThs M IATas 3ajadud
orieHuBaeTcs B 1 6amn; uerBepras u mectas — B 0,5 6ana.

3amaua Nel

B kakom o0beMe Bobl ciienyeT pactBoputh 1351 SNCl, ans mosydenus 3M pacTBopa xjopuaa
osoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTh; T) THUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIEC W  HAIIMIOIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA pCaKHI/II\/JI
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO; + H,S —

MgC|2 + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO4 —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrOs — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H' — Zn*" +H,S

3amaga Ned

Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga Ned

Kakue u3 ciaenyromux conei moasepratorcs runponusy: NaSiOs. Cu(NOgz),. KBr? CocraBbre
VMOHHBIE U MOJIEKYJSIPHbIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYMOIUX conell. Kakoe 3nauenue pH (<
Win> 7) IMEIOT PaCTBOPBI ATHX COJNEH?

3azmaga Neb

Haiimure npoussenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COEIMHEHMUSL.

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




B nomamaem 3amanuu mo teMe «OKHCIUTENbHO-BOCCTAHOBUTENBHEIE MTPOIIECCHI»: MepBas 3a1a4a
orieHuBaercs B 1,5 6auia; BTopas — B 2,5 O6ania; Tpetbs — B 1 Oai.

3amaga Nel
[TonGepure KOAPGUIUEHTH B ypaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

VKaxuTe TUN KaXKJI0H peakiivu.

Paccunraiite SJIEKTPOABIDKYINYIO CHIIy M ONPEISIIUTE HANpaBIEHUE CaMOIPOU3BOJILHOTO
MPOTEKAHUS  TEPBOM  pEaKIUud  TNPU  CTAHJAPTHBIX  YCJIOBUAX,  HCIONB3ysS  3HAYCHUS
OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX IIOTEHI[HAIOB:

H] + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0O

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

NH;ReO, +H, — Re + NH; + H,O

KBrO —- 0O, + KBr

3amaya No2

CocTaBbTe YpaBHEHHS OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O, + NaOH —

Bi(OH); + Na)S;0s+ NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3ajadga Ne3

HManbl nBe okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOyuilel CTAaHAAPTHBIX OKHCIIHTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUAIOB, COCTABBTE
ypaBHEHME BO3MOXXHOW peakiuu B  ykazaHHoW cpene (HNOjz). Paccuurtaiite 3HaueHue
BJIEKTPOJBUKYILEH CHIIbI PEAKIUH.

Jlomamnee 3aganue Ne 5
10 TeMe «JJIeKTPOXMMHUYEeCKHE CHCTeMbI»

B nomamrnem 3aganuu o TeMe «IeKTPOXUMUYECKUE CHCTEMBIy: MepBasi 3a/1aua OIEHUBACTCS B
1 6amm; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE YypaBHEHHUS OJJEKTPOAHBIX TPOIECCOB U  MOJEKYISpPHOE

ypaBHEHHE TOKOOOpa3ylollel peakiuyu, MpoTeKaroleld Mpu padoTe TraJlbBaHMUECKOTO 3JIeMEHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite DJIC (E) rampBaHHUECKOTO 3JIEMEHTa TMPU CTaHAAPTHBIX
YCIIOBUSIX.

[IpuHsiB MOTEHIMAN aHOAA PABHBIM CTAaHJAPTHOMY 3HAYEHHUIO, PACCUMTANUTE KOHLEHTPAIUIO
KaTHOHOB METAJIJIa B KATOJITHOM pacTBope, mpu KoTopoit DJIC raipBaHUYECKOr0 3JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3amaya Ne2

[IpuBenuTe CXE€Mbl SJIEKTPOJHBIX MPOLIECCOB U MOJIEKYISPHbIE YpPAaBHEHHS PEaKIIMi,
MPOTEKAIOIINX TPHU IEKTPOXUMHUYECKOH Koppo3uu raipBanonapel  Co/Ni: a) B kucioit cpeze; 0) Bo
BJIQ&)KHOM BO3/YXE€.

Onpenenure yObUTh MAacChl aHOA MPU KOPPO3UH B KUCTOW cpene 3a 20 MUH, €CIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaua Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOLIECCOB (AHOX WHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, POUCXOIAIIEH NP 3JIEKTPOIIU3E:

a) pacruiaBa NaOH;

0) pactBopa CoSO,,



Bbruucnure QakTHueckoe KOJIMYECTBO MeTajula, MOJYyYEHHOTO Ha KaToAe MpH 3JIEKTPOJIM3e
Co(NO3), ecnu 31eKTpoIK3 TPOBOAWIN B TeueHHH | 4. BrIxoa Meraiia no Toky coctaBui 85%.
VYKakuTe BO3MOKHbIE IPUYMHBI YMEHBIIEHUS BbIX0/1a METAJIJIAa [10 CPABHEHUIO C PACUETHBIM.
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KoHTpoJibHBbIE BOIPOCHI 10 TEMaM
KoHTpoJibHbIe BONPOCHI 110 TeMe «XHUMHYeCKasi TEPMOANHAMHUKA»

OCHOBBI XMMUYECKOH TEPMOAMHAMUKU: TIOHATHE CUCTEMBI, BU/IbI CUCTEM.
TepmoaunHaMuveckue nmapameTpsl U (PyHKIIUH COCTOSTHHSI CUCTEMBI.

Buyrtpennss sueprus. Pabora. Temora.

[lepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJ).

OHTanbnus Kak QYHKIUSA COCTOSTHUSI CUCTEMbI. DHTaNbIINsA 00pa30BaHMsl BELIECTBA.
TernoBoit 3pdexT xumuueckoit peakiui. GakTopel, BIUAIOMINE HA TEIUIOBOK ekt
XUMHUYECKON peaKIuH.

Tepmoxumus. 3akon ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponHs Kak (QYHKIHS COCTOSIHUS CUCTEMBI.

Bropoii 3ak0oH TepMOIMHAMUKH.

Tperwnii 3aKOH TEPMOINHAMHUKHU.

Oueprus ['ub6ca.

HanpasiieHue caMoInpor3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKLIUM.

KOHTpOJIbeIe BOITPOCHI IO TEME «XHMHYeCKass KHHETHKA»

Xumunyeckas KuHeTHKa. CKOpOCTh XMMHUYECKOM peakuy U METO/Ibl €€ PEryJINPOBaHMUSL.
BnusiHue KOHIEHTpalMu Ha CKOPOCTb XMMHYECKOM peakuuu (3aKOH JeHCTBYIOIIMX
Mmacc).

Bnusiaue Temneparypsl Ha CKOpOCTh xuMHUUeckoi peakiuu. [Ipasuno Bant — 'odda.
Teopust akTUBHBIX CTOJIKHOBEHHMI AppeHunyca.

OHeprus akTUBAaLMU. Y paBHEHUE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKca. DHEepreTnyecKas AuarpaMmma.

Kpusas MakcBenna — bonbpiimana. DHepreTuueckuii 6apbep.

Karaimtnueckue cucTemsl.

Binsaue xaranusaropa Ha CKOPOCTb XMMUYECKOU pEaKIuu.

['oMOreHHBIN 1 reTepOreHHbIN KaTalnus3.

KonebarenbHble peakuuu.

Xumunyeckoe paBHoBecue. OOpaTUMbIe U HEOOPATUMBbIE pEaKLIUU.

KoHcTaHnTa XMMHUYECKOTO PABHOBECHS.

Cwmemenne xumuueckoro pasHoBecus. [Ipuanun Jle—Illatense.

BnusiHue KOHIEHTpaly, JaBIEHNS U TEMIIEPATYpPHI.

®da30BbI€ pABHOBECHSI.

@da3oBble AMarpaMMBbl 1JIs OJHOKOMIIOHEHTHBIX CUCTEM.

KonTtpoabsHbie Bonpocsl o Teme «PacTBopbn»

ITonsatue pacrBopa. PactBopumocTs BemecTsa. PacTBopuMoCTh rasa.

PactBopbl. CriocoOb! BhIpakeHUs KOHIIEHTPAIMK pacTBOPOB (MaccoBas 10J1sl, MOJIsIpHAs
KOHIIEHTpALKs, MOJISIPHAS] KOHIEHTPALIMS SKBUBAJICHTA, MOJIbHAS AOJIs, TUTP).
KomnurarusHele cBolicTBa pacTBOPOB. M ieanbHbI pacTBop.

3akonbl  Payms: | (tomomerpmueckmii) wu Il (90ymmmockonmuueckwii M
KPHUOCKOITMYECKH).

Ocmoc. Ocmornyeckoe naBieHue. Cxema ocCMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMOICHCTBHUS BEIIECTB.

Honnast Teopus KMCIOT U OcCHOBaHUN AppeHuyca. OCHOBHBIE MOHATHS U MOJIOKEHUS
Teopuu AppeHnyca.
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Juccounarys KUCJIOT, OCHOBAHHUM U COJIEH C TOYKH 3pEHUS HOHHON TEOpUH AppeHHnyca
(mpumepsl).

Crenens aucconuanuu. CUIbHBIE U CJIa0bIe AJIEKTPOJIUTHI.

Jluccormanus cnadbIx 3JMeKTPOIuTOB. KOHCTaHTa UCCOIMAIIHH.

3akoH pazdasieHuss OcTBaIbBIA.

Peakuuu noHHOTO 0OMEHa MEXTy SJIEKTPOIUTaMHu (Ha TIpUMEpe peakiuii 00pa3oBaHus
CJ1a00r0 3JIEKTPOIUTA, OCAKA U Ta3a).

IIpousBeneHne pacCTBOPUMOCTH.

Honnoe npousseneHue Boibl. BogopoIHbIi U THIPOKCUIIBHBIN TOKA3aTEH.

I'maponus coneit. Tunsl rusiponn3za cosen.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOIECca THAPOIIHN3a.

@DaxTOpHl, BIUSIIOUINE HA TPOLIECC TUAPOIH3A.

KoHTpoJibHbIe Bonpockl 10 TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsie cmecu. JlucriepcHble CUCTEMBI.
HucnepcHocts. Kitaccudukanum AucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInopuiibHbie 1 110(GOOHBIE KOJIOUIBIL.
CriocoObl 1osTy4eHusl KOJUIOUIHBIX PACTBOPOB.

CrpoeHne KOJIJIOUIHBIX YaCTHLI.

IIpaBuno dasuca — [leckona.

Y cTONUMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIn3aTophl.
Koarymsimus nuodunbHbIX 1 THO()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIOB.

Koarymnsiius KoJIouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBuno Hlynsue — lMapau. Koarynupyromas cnocoOHOCTb.
OnTHyeckue CBONCTBA KOJUIOUIHBIX PaCTBOPOB.
DNEeKTpUUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE

MPOLECCHI»

OcCHOBHBIE TIOHSTHS TEOPUU OKHUCITUTEITHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.
OKHCIUTEIFHO-BOCCTAaHOBUTEIBHBIC CBOMCTBA BEIIICCTB.

Baxueinine OKUCIMTEIN 1 BOCCTAHOBUTEIIH.

Tunsl OKUCIUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUil (TPUMEPHI).
OKHCIUTEITEHO-BOCCTAHOBUTEIBLHEIN ITOTSHITAAIL.

VYpasuenue HepHcra.

CocraBieHrne OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.
Hanpasnenre oKucanTensHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME ((BHGKTPOXI/IMI/I‘-IGCKI/IC CHCTEMBD»

OnexkTpoxumuyeckue cucreMsl. Kinaccupukarus 3JeKTpOXUMHUECKUX MTPOIIECCOB.
DIEKTPOXMMHUYECKHE TMPOLECChl, NPOTEKAoIMe Ha TPAaHMUIE pa3jiena «MeTaul —
pacTBOp».

lNanpBarmYeckwmii amemenT Jdanuamsa — Sxoomn.

DNEeKTPOABMKYIAsl CHjla FalbBaHUUECKOIO DJIEMEHTA.

W3mepenue  DIEKTPOAHBIX  MOTCHIMANOB. Psax  CTaHAApTHBIX — JIEKTPOAHBIX
noreHuyanos. CBOMCTBA META/NIOB B COOTBETCTBUM C MX IIOJOKEHUEM B pALy
HanpsHKEHUM.

VYpasuenue HepHcra.

DNEKTPOIN3 PACIIaBOB U pacTBOPOB. KaToaHble 1 aHOAHBIE MPOLIECCHI.
O0wenunennslit 3akon @apanes. Berxoa mo Toky.
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Kopposus meramios. Knaccudukanus Koppo3nOHHBIX IPOIIECCOB.
XuMunueckas KOppo3usi.

DNEeKTPOXUMHYECKass KOppo3us. AHOIHOE OKUCICHHE MeTalsla M KaTOJHOE
BOCCTAHOBJIEHHE OKUCIUTEIS.

[Ipumepsl KOppO3UK B KUCIION cpelie U aTMOC(hEpHON KOPPO3UH.
CkopocTb KOppo3uH.

3aimuTa METauioB OT KOPPO3HUHU.

3aluTHBIE TOKPHITHS.

DIEKTPOXUMHUYECKHUE CIIOCOOBI 3aIUThl OT KOPPO3UU METAJLIOB.
XUMUYECKUE UCTOUHUKH TOKa. |'aTbBaHUUECKUI S7IEMEHT.
XUMHUYECKHE UCTOYHUKHU TOKA. AKKYMYJISTOPBI.

XUMUYEeCKHEe UCTOUHUKH TOKA. TOIIMBHbBIE JIEMEHTHI.



IMPUJIOKEHUE 2

7. OneHOYHbIE CPEACTBA /IJIsl NPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTrecranuia UMECT L CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIlUIAHMPOBAHHBIX PE3YIbTATOB OOYUCHHMS O JUCIUTIINHE 332 ONPEICIICHHBIN epHro]] O0yIeHHS.

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



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1 CriocoGeH pemiats 3a1a4u npodeccruoHalbHOM JesSTeIbHOCTH HA OCHOBE HCIIOJI30BAHMS TEOPETHUECKUX U MPAKTUIECKUX OCHOB €CTECTBEHHBIX U
TEXHUYECKHUX HAYK, a TAKIKE MATEMaTUYECKOT0 anrapara

OIIK-1.1

Ompenensier XapaKTEePUCTHKH
¢uU3n4eckoro M XUMHYECKOTO
nporecca (ABJICHHUS), XapaKTEpPHOTO
s 00BEKTOB MPOECCHOHATBLHON
JeATeNLHOCTH, Ha OCHOBE
TEOPETHUYECCKUX u
IKCTIEPUMEHTAIBHBIX HCCIECI0BAaHUI

Ilepeuens meopemuueckux 60npocos K zauemy:

1.  OcHOBbBI XMMHMUYECKON TEPMOJAMHAMUKH: CUCTEMA, TEPMOJUHAMUYECKHE MapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSHUS cUCTeMBbI. [1epBblil 3aKOH TEPMOJIMHAMUKH.

2.  DHepreTuKa XUMHUYECKUX MPOIECCOB.

3. DOuranbnus. 3akoH ['ecca u cnencTBus U3 HEro.

4.  DOurponud. YpasHenue bonbiimana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

5. Dueprus I'm66ca. HanpaBneHus XMMUYECKHUX MPOLIECCOB.

6. Xwumunueckas kuHeTHKa. CKOpOCTh XUMHUYecKoW peakuuu. CpenHsis W UCTHHHAS
CKOpOCTH peakuuu. Kunetndeckas Kpusas.

7. CKOpOCTb peakIlMi U METOJIbI €€ PeryaIupoBaHusl.

8.  BuusHue temneparypsl Ha ckopocTh peakiuu. [Ipasuno Bant-I'odda.

9.  DHeprus akTUBanMu. AKTHBHPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHHyca.

10. Karanuzatopsl U KaTaTUTHYECKHE CUCTEMBl. | OMOT€HHBIN KaTanus.

11. Karanuzatopsl 1 KaTaTUTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTallu3.

12.  Xwumnueckoe paBHOBecue. KoHCTaHTa XMMUYECKOTO paBHOBECHS.

13. Cwmemenue xummuueckoro papHoBecus. [punmmmn Jle [aTense.

14. PactBopbl. C1ocOOBI BBIpaKe€HUsI KOHLIEHTPAIIMK PacTBOPOB.

15. PactBOpBI 27€KTpOAUTOB. CTENEHb U KOHCTAHTA 3JIEKTPOJIUTHUECKON TUCCOLIMALIUY.
3akoH pa3dasienus OcTBanbaa.

16. Jlmccoumarusi KHCIOT, OCHOBAaHUH, CoNeil. AM(OTEPHBIE AIIEKTPOJIUTHI.

17. PactBopumoctb. IlpousBeseHue pacTBOPUMOCTH. YcCJIOBHE OOpa3oBaHUS H
pacTBOPEHUS OCATKOB.

18. uccoumanus Boasl. MoHHOe mpou3sBeneHne Boasl. pH.

19. Tuaponus coneif. CTeneHb U KOHCTaHTa TUAPOIU3A.

20. JIucmiepcuble cucteMbl. Kitaccupukanms. JInodunsHbie 1 THOGOOHBIE KOJUTOUIHI.

21. CtpoeHue KOJUIOMIHBIX YacTHUII.

22. Koarynsmus KOJUIOUTHBIX PACTBOPOB.
23.  OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

24. DnexTpoxuMuYecKue cucteMsl. 3akoHbl Dapajes. DIEKTPOIHBIA NOTESHIHAI.

CBOMCTBa BEIIECTB. Knaccudukanus




Kon

NHaukaTop AOCTHIKEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
25. TanpBanmueckwmii 3nemeHT Jlanusis SAxkoou.
26. DIEKTPOXMMHYECKHE CUCTEMBI: JIEKTPOIIU3 paciuiaBoB. [I[puMeHeHHE SIEKTPOIH3a.
27. DnexTpoiu3. AHOIHBIA M KaTOAHBIA MPOIECCHI TMPHU DJIEKTPOJIM3E PACTBOPOB.
IIpuMeHeHue 31eKTpoIIn3a.
28. Koppo3sus. Buapl kopposzun. CriocoObI 3alIMTHl METAUIOB OT KOPPO3HH.
Ilpakmuueckue 3a0anusn
[TpoBecTn aHaW3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKOUN peakiuu
Na,S,03 + H,SO4 = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
00pabOoTKy MOJIYIEHHBIX TaHHBIX C UCTIOJIB30BAHUEM COBPEMECHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTarhl ONTOB NPEACTaBUTH B BUJIE TAOIHUIIBI 1.
Tabmuna 1
Howmep O6Bem, M1 Konuenrpanus Bpems Ckopoctb
ombITa | NapS,;03 H,O H,SO4 Na,S,03, 10? | mosBrenus peakuuu, 10,
MOJIB/JT MYTH, C 1
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbBIM TabMUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPHUS, OTIOKHUB Ha ocH adciucc koHmeHtparuio Na,S;0s3, a Ha ocw OpAMHAT —
CKOPOCTh PEaKIIHH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIUU THOCYIh(haTa HaTPHs.
OIlK-1.2 Hcnonb3yeT TeopeTnyecKkue OCHOBBI Ilpumepnuvie npaxmuueckue 3a0anus 011 3auema:

TCXHUYCCKUX HAYK IJI MPUMCHCHHUA
MHHOBAIIMOHHBIX TEXHOJIOTHH Ha
PCAIBbHBIX CTPOUTCIIBHBIX 00BEKTOB

1. g peakumu CHy () + CO2 () = 2 CO ) + 2 Hy () ompenienTe BO3MOKHOE HAIIPABJICHUE
CaMOIIPOU3BOJIBHOTO TEYEHUS PEAKIINY [TPU CTaHJAPTHBIX YCIOBHX U IpH  TeMmiiepatype T =927°C,
ecny TeruioBod 3¢ dekT peakuuu 10 3aJaHHONW TeMIepaTypbl HE HM3MEHHUTCS. YKaXuTe: a)
BBIJICJIAETCSl WM TOTJIOLIAETCS SHEPIUs B XOAE peakuuu; 0) NpUYMHY HAWJEHHOTO WU3MEHEHUs
sHTponuu. Paccunraiite Temneparypy Hadaja peaKkiuu.

2. BoIpazute yepe3 KOHLEHTPAIMM PEareéHTOB KOHCTAHThI PABHOBECHS CIEAYIONIMX pPEaKIUi




Kon
WHJUKaTOpa

NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HalpaplICHUE CMEILICHUS XUMHUYECKOIO
PaBHOBECHSI STUX PEAKLUi: a) IpU MOHMKEHUH TEMIIEPATyphl, €CIIM JaBJICHUE TOCTOSHHO; 0) pu
MOBBILICHUH JIABJICHUS, €CIIH TeMIIEpaTypa MOCTOSHHA.

3. CkoIbKO MUJUTMIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIIOTHI C TUIOTHOCTHIO 1,84 1/mi
notpeOyercs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakue w3 crnepyromux cosned moxaseprarorcs rujaponusy: NapSiOz. Cu(NOs),. KBr?
CocTtaBbTe MOHHBIE M MOJEKYJSPHBbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYIOMMX coneil. Kakoe
3HaueHune pH (< wim> 7) UMEI0T pacTBOPHI ITUX COJCH?

5. 3ousb rEIPOKCH A MarHus mosaydeH myrem cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] MOJYYEHHOTO 30JI1 W HAIUIIATE
bopMyIy ero MUIIEIUIHI.

6. PaccunraiiTe >eKTPOABIKYIIYIO CHIY U ONpPEIETUTE HalpaBICHUE CaMOMPON3BOJIHLHOTO
MPOTEKAHUS peaxIuu npu CTaH/IapTHBIX YCIOBUSIX, UCTIONB3YS 3HAYEHUS
OKHUCIINTEIHFHO-BOCCTAHOBUTENBHEIX IToTeHmanos H) + HiPO, — J, + H3PO3; + H)O0.

7. TlpuBeaute cXeMbl SJEKTPOIHBIX MPOIECCOB U MOJEKYISPHBIE YpaBHEHHUS pPEaKIui,
MPOTEKAIOIINX MPH JIEKTPOXUMHUUECKON Koppo3un ranbaHonapsl  Co/Ni: a) B kucioit cpene; 0) Bo
BIQXKHOM Boznyxe. OnpenenuTe yOblTb MacChl aHO/Ia IPY KOPPO3HHU B KUCIIO# cpefie 3a 20 MUH, ecliu
CcKopocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe IEKTPOHHO-UOHHBIE YPAaBHEHHS SJIEKTPOIHBIX MPOIIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHUE PEAKIINH, TPOUCXOIAIIEH MpH dekTposmse pactBopa CoSO4 Brramcnure
(bakTHYeCcKOoe KOJUUECTBO METaslIa, OTydYeHHOTo Ha karose mpu saekrponuse Co(NO3),, ecnu
AJIEKTPOJIN3 MPOBOAMIN B TeueHUH | 4. Berxoa MeTtamia mo Toky coctaBuil 85%. Ykaxure
BO3MO)KHBIE PUYMHBI YMEHBIICHHS BBIX0JIa METAJUIA 110 CPABHEHUIO C PACYETHBIM.

OIIK-1.3

Pemaer
ITOMOIIIBIO
anmapara  BEKTOPHOU
AHAITMTUYECKON reOMEeTpUHU
MaTeMaTHUYECKOr0 aHaIu3a

HHXXCHCPHBIC  3a1a4u

C

MaTeMaTHIECKOTO
anreOpsl,

n

Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

1. HamucaTh S7eKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOM
TOKOOOpa3ytomeil peakiuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO DSJIEMEHTa, €CIH KOHIEHTPAlUu
MOHOB METAJIOB PABHBI: [AI3+]=0,001 MOJIB/II, [C02+]=O,1 MOJIB/II.

2. Hanmcath MOHHBIC U MOJIEKYJSpHBIC YpaBHeHHsI peakuuii ruaponusa coneit: KsPOy; NaySOq,
ZnC|2.

3. 3aKOHUNTH YpaBHEHHs PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHOM M HOHHOM (hopMmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.
4. B 2 11 pactBopa rusipokcua kanbims coaepxurcs 478,8 r Ca(OH),. [lnotHoCTH pacTBopa 1,14




Kon

NHaukaTop AOCTHIKEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMITCTCHITHH
r/mn. Paccuuraiite: o(Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) u N (H20); T.
5. CocTaBbTe ypaBHEHHS OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:
KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NapSO3 + HyO —.
6. Hamucath SJEKTpPOHHBIC YpaBHEHHUS OJJICKTPOJIHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C ralbBAaHMYECKOTO 3JIEMEHTa, €CIM KOHLEHTpPaluu
MOHOB MeTauIoB paHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.
7. 3aKOHYUTH YpaBHEHHs peaKlUii, HAMKCaB UX B MOJIEKYJIIPHOW U MOHHOU opMax:
NH;OH + HNO;3; —, Zn(OH); + NaOH—, AlIPO4 + Na,SO,4 —.
8. Hamucath ypaBHEHHUS PEaKIMii THIpOJIU3a B MOJICKY/sIpHOM B HoHHOM Buje: Aly(SO4)s, KCI,
Na,SOs.
9. HamucaTth 5JEKTpPOHHBIE YpaBHEHHUS OAJIEKTPOJHBIX MPOLECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpa3yromel peakiuu, BeIMUCIUThL DJ[C rallbBAaHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Zn2+]=0,01 moub/11, [Cu*]=1,0 Monb/m.
10. Cynbdat amomunusi maccoir 36,4 r pactBopwin B 100 r Boabl. [IMOTHOCTE TOJIy4€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.
OIlIK-1.4 Pemaer Teopernueckue 3amauM B Ilpumepnvle npakmuueckue 3a0anus 01 3auema:

obnacTu TEIUIOTEXHUKH,
THIPaBIMKH,  TeIioMaccooOMeHa,
UCTOJb3Ys (byHIaMeHTalbHbIe
3HaHUA

1. HanwmcaTh »5J€KTpOHHbIE YpaBHEHHsS DJEKTPOJIHBIX IPOLIECCOB, YpPaBHEHHE CYMMAapHO
TOKOOOpa3yromiei peakuu, BraucianTs J/1C raapBaHHYECKOTO AIEMEHTa, €CIIA KOHIICHTPAIuN
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 moms/1, [Ag*]=1,0 Moms/m.

2. 3aKOHYHTH YpaBHEHUS pEaKIifii, HAIMCaB UX B MOJIEKYSIPHOM U HOHHOM BH/JIE:

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

3. Onpenenure TEPMOJMHAMUYECKYIO BO3MOXKHOCTD ITpoTekanus peakuun CaO ) + 2 Cq) =
= CaC; (¢ + CO(r), AH; = 460 x>k pu cTaHIapTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaum  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 Hdx/mons-K.

4. CocTaBbTe YpaBHEHUS OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIINN:

KMnQO4 + NaNO, + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

5. Ompezenure TePMOJUHAMIYECKYIO BO3MOXKHOCTB IpoTekanus peakuun 2 Cl, ) + 2 HoOry =4
HClyy + Oy (1, AH; = 115,6 x/[x npu cranmapTHBIX ycnoBusx. PaccunTaiite Temneparypy Hadaia
peakmun, ecau S(Cl2)=223 Jx/mons K; S(H,0)=189 Jx/mons-K; S(HClH= 187]x/momns-K;
S(0,)=205 JTxx/mounb K.
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NHaukaTop AOCTHIKEHUS
KOMIIETEHIINHT

O1eHOYHEIE Cpe€acTBa

6. Hamucate ypaBHEHUS peakiiuii Tuapoau3a B MojiekyisipaoM u nonnom Bujae: CrCls, NaNOg,
K,CO:s.

7. CocTaBbTe ypaBHEHHSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIA:
K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

8. I'omoreHHas peakuus nporekaer no ypasHeHuto H, o + by = 2 Hl. Havanbnas
KOHIIEHTpanusi Bogopoxa 2,1 mone/n, moma 1,5 monb/1. Bo CKOMBKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bogopona?

9. B 640 mu Boas! pactBopuiu 160 r xinopuna xkenesa (111). IioTHoCTs moydeHHOTO pacTBoOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

10. Ompenenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTH IpoTekaHHs peakuuu CS; o +3 Oyp=
=CO; ) + 2 SO; (1, AH; = -1075 k[l nmpu cTraHgapTHBIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 Jx/monb K;
S(S0,)=248 JTxx/mons-K.

11. Peaknus uaer no ypasHeHuto: 2 Hy () + Sy () = 2 HaS(ry. HauanbHas KoHIIEHTpanus Bogopoja
2 momnb/1, cepsl 1,5 Monb/n. OnpeaenuTte BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEeaKIIMU K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

12. Onpenenure TepMOANHAMUYECKYIO BO3MOXKHOCTb IMTPOTEKAaHUsI peakun 2 ZNS () + 3 Oy =
=2 2n0 ) + 2 SO, (1), AH, = -890 x/I>x npu craHgapTHBIX ycloBuUsX. PaccuuTaiite Temmeparypy
Havasna peakiuu, eciiu S(ZnS)=58 Jlx/moinb K; S(02)=205 Ix/moib K; S(ZnO)= 44 Jx/Monb K;
S(S0,)=248 Jxx/monb-K.

13. HauanpHble KOHIIEHTpAIMU UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oz ) = 2 SO3 () Obln
pasusbI 1,8 Monb/i SO, 1 2,4 Moib/11 O. Bo CKOJBKO pa3 H3MEHUTCSI CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 moinb/n SO,?

14. B pactBope opTodocdopHoii kucnotsl Maccoit 1200 r u muiotTHOCTHIO 1,153 /M1 conepxkutes
312 r H3POyq. PaccunTtaiite: ®(H3POy); Cyp; Cox; Crny N(H3PO4) 1 N (H20); T.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, MMO3BOJISAIOIINE OIICHUTh YPOBEHb YCBOCHUSI O0YUYaIOIIUMHKCS 3HAHUHM, U MPAKTUUYECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3aueTa.

3aueT Mo JAaHHOW UCUUIUIMHE MPOBOJUTCS B YCTHOM (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIFOUAET 2 TEOPETUUECKUX BOMPOCA U OJIHO IMIPAKTUUYECKOE 3aJaHuE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

«3a4TEHO0» - OOYYAIONINIICS JEMOHCTPHPYET TOPOTOBBIA YPOBEHHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJCIBHBIX 3HAHUH, YMCHHI, HABBIKOB, OOYJAIOIINUNCS UCTIBITHIBACT 3HAYUTEIIHHBIC
3aTpyJHEHHs PU ONEPUPOBAHUY 3HAHUSIMHU M YMEHHUSIMH IPU MX IEPEHOCE Ha HOBBIC CUTYAIUH;

«He 32a4TeHO0» - O0yUaIOLIUICS HE MOXKET IM0Ka3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHUS U

00BsicHEHUST MHPOPMAIUK, HE MOKET MOKa3aTh UHTEJUICKTYaIbHbIE HABBIKM PEIICHUS MPOCTHIX
3a1ad4.



