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JINCT aKkTyaIH3anun padoyeil mporpaMmsi

PaGouas nmporpanmma nepecMOTpeHa, 00Cy KIeHa U of00peHa I peanmzaiun B 2022 - 2023
yueGHOM Tofy Ha 3aceflaHiH Kaeapsl MeTalTypriy U cTaHAapTH3AINH

[Ipotokom ot 15 okTabpg 2021 . Ne 2
3aB. Kapepoit = ,:/:”’7 C.M. I'onoBH3HHH

PaGouad mporpanmma nepecMoTpeHa, 00Cy KIeHa U ogo0peHa AN peammzaiuu B 2023 - 2024
yueGHOM TOfy Ha 3acefaHiy Kadeapsl MeTaTypriy U cTaHAapTH3AINHI

[Ipotokomor 20 1. N
3ap. Kadempoit C.M. T'onmoBu3HIH

PaGouag nmporpanmia mepecMOTpeHa, 00Cy KIeHa U ofo0peHa g peanmzatuun B 2024 - 2025
yueGHOM TONy Ha 3acefaHi Kadeapsl MeTauTyprim 1 cTaHAapTH3AINH

[Iporokomor 20 1. Ne
3ap. Kadempoit C.M. T'omoBu3HIH

PaGouad nporpanmma nepecMoTpeHa, 00Cy&IeHa U ofo0peHa Iid pearmzaltuu B 2025 - 2026
yueGHOM IOy Ha 3acefaHu Kadeapsl MeTaurypruy ¥ cTaHAapTH3aHH

[Iporokomor 20 T. Ne
3aB. kadempoit C.M. T'omoBu3HIH




1 Iesin ocBOeHM JUCUMILINHBI (MOTYJIA)

- popMHPOBAHNE COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHUPOBO33PECHHS,

- OBJIaJIcHHE 0a30BBIMU 3HAHUSIMU B 00JIACTH XUMHUH, TEOPUH XUMHUECKUX MPOIIECCOB U
METOO0B UX aHAIN3a,

- pa3BHUTHE HABBIKOB CaMOCTOSITEIHHOW pabOThl, HEOOXOAMUMBIX [JIsI TPUMEHEHUS
XAMHWYECKUX 3HAHWUW MPU U3YUYEHUHU CIEHHUATBHBIX NHUCIUIUIMH WU JajJbHEWIIEH NMPaKTUYECKOU
eI TCIILHOCTH.

2 MecTo TUCHUIUIHHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMbl

Jucimuinaa XuMus BXOAUT B 0053aTeIbYI0 YacTh YUEOHOTO miaHa 0Opa30oBaTeIbHOU
MIPOTPaMMBI.

Juis  w3ydyeHus — JUCHMIUIMHBI ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIaJICHUs),
chopMHUpOBaHHBIE B Pe3yJIbTaTe U3YUEHUS TUCIUIUIUH/ IPAKTUK:

dusuka

Marematuka

3HaHus (YyMEHHUs, BIAJICHUS ), TIOJYyUYECHHbIE TPU W3YYEHHU JAHHOW TUCUMUIUIMHBI OyIyT
HEOOXOIUMBI JJIs1 U3yUEHUS TUCHUILTAH/TIPAKTHUK

[Ipou3BoICTBEHHAS-TEXHOJIOTUYECKAS MPAKTHUKA

MartepuanoBeeHle U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTepUallOB

[ToaroToBKa K MpoIeIype 3aLIUTHI U 3aIIUTa BBIMYCKHON KBaIU()UKAITUOHHOM pabOThI

[ToaroToBKa Kk ciade u caava rocyJapcCTBEHHOTO YK3aMeHa

[IpousBoacTBEHHAS -TIPEAUIIIOMHAS TIPAKTHKA

3 KomneTeHuuu ody4yaronierocsi, popmMupyemblie B pe3yJibTaTe 0CBOEHHUS

AMCHHUIIMHBI (MOYJIs1) M IVIAHUPYeMble pe3yJbTaThl 00y4YeHHs

B pesynbrare OCBOEHHMS AUCIMIUIMHBI (MOIYJIsl) «XUMHs» OOYYaIOUIMHACS JOJDKEH
00JanaTh caeyoUMI KOMIIETCHIUSMU

Kon nnnnkaropa NunukaTop 10CTHKEHHS] KOMIIETEHIIUU

OIIK-3 CnocoGeH MpUMEHATh COOTBETCTBYIONIMIA (PU3MKO-MaTeMaTHUECKUI ammapar, METOIbI
aHaJIM3a W MOJCIMPOBAHMSA, TEOPETUUYECKOTO U SKCIEPUMEHTAJIHHOTO HCCICIOBAHUS TIPU
pemeHny npohecCHOHAIBHBIX 33124

OIlK-3.1 Ucnonpzyer wMeTonpl aHaim3a M MOJEIMPOBAHUS TPU  pEHICHUHU
npodeccuoHanbHBIX  33Jady, MOJEIUPOBAHMM UM MPOEKTHUPOBAHUU
JHEPrOCHCTEM

OIIK-3.2 CnocobeH TNpHUMEHSATh COOTBETCTBYIOUIMH  (DU3UKO-MaTeMaTUYECKUN
anmapar Ipu TEOPETHYECKOM M OSKCHEPHUMEHTAJIBHOM HCCIECJOBAHUH B

pELIeHHH 33/1a4 YHEProCcOePEIKSHHS




4. CTpyKTypa, 00bEM M coep:KaHue JUCIMIUIMHbI (MOXYJIs1)
OOmast Tpy10€MKOCTb TUCIUIUTIHBI COCTaBIsIeT 3 3a4eTHhIX equaun 108 akaa. yacoB, B TOM 4ucCIe:
— KOHTaKTHas pabota — 73,9 aka. 4acos:

— ayJUTOpHAS — 72 aKaJl. 9acoB;

— BHeayauropHas — 1,9 akan. yacos
— caMocTosTebHas paboTa — 34,1 akaj. 4acos;

dopMa aTTeCTALMH - 3a4ET

AynuTtopHast g
o KOHTaKTHas padora E = dopMa TeKyILEero
=
Paznen/ rema § (B axan. uacax) E z Bun o KOHTPOIA Kon
2 & © | camocrosiTenbHOl | ycrieBaeMOCTH U
JICLIMILTHHBI 2 £ . | kommereHHH
3 S & paboTsl TIPOMEXKYTOYHOU
1 11a0. HpakT. | 5 & aTTecTalu
CK. s S
3aH. 3an. | 8§ &
1. Paznen 1
1.1 Xumus, neproanveckasy 3 3 PiaMgfI;?TeggEg; VT OMPOC OIIK-3.2,
CHCTeMa AIIEMEHTOB v i p OIIK-3.1
JIUTEPATYPHI
12 Xummueckas  CBf3b, Tonrorosxa o JlaGopartopHas OIIK-3.1,
3 3 1abopaTopHOit
KOMIIIEKCOOOpa3oBaHHe pabora OIIK-3.2
pabote
1.3 Xumuyeckas CaMOCTOﬂTeHBHoeV KonTponbhas OIIK-3.1,
3 321 8 |m3yueHue yuaeOHOI
TepMOJAMHAMUKA pabota OI1K-3.2
JIUTEPATYPHI
[ToaroroBka k
1.4 XuMnaeckasi KHHETHKa 3 321 8 n1abopaTopHO JlaGopatopnas OIK-3.1,
pabora OIIK-3.2
pabote
1.5 Xumunyeckoe u (hazoBoe HOHFOTOBKaIf JlabopatopHas OIIK-3.1,
3 321 8 n1abopaTopHOit
paBHOBecue pabota OIIK-3.2
pabote
CaMoCTOsTENIBHOE
o . OIIK-3.1,
1.6 XuMu4eckue CHCTEMbI 2 3 3 4 |usyueHue yueOHOMN |  yCTHBIH ompoc OIK-3.2
JINTEPATyphl '
Iloaroroska k
N JlaGopatopHas OIlK-3.1,
1.7 PacTBOpBI 3 3 n1abopaTOpHOI pabota OIK-3.2
pabote
Iloaroroska k 5 OIK-3.1,
1.8 lucniepcHble cHCTEMBbI 3 3 CEMUHApPCKOMY YCTHBIH OIIPOC
OIlK-3.2
3aHSTHUIO
1.9 OKHCIUTENBHO- IoaroroBka K JaGopatopHas OIK-3.1,
BOCCTaHOBHTEJIbHBIC 3 372,61 n1abopaToOpHOI
N pabora OIlK-3.2
CBOWCTBA BEILIECTB pabote
1.10 DJIEKTPOXUMUYECCKHE 3 30U 41 CaMOCTOﬂTeHgHO? N OIIK-3.1,
CHCTEMbL ,1 |u3yuenue yueOHO#M |  ycTHBIH Ompoc OINK-3.2
JIHTEPATYPHI
1.11 Xumus  3JIEMEHTOB 3 3 PiaMg;;(;ﬂTeggEg; CTHBIH OMDOC OIlK-3.1,
NIEPHOJMYECKON CUCTEMBI v ya Y p OIIK-3.2
JITEPATYPHI




1.12 Xumuueckas CamocrosiTenpHOe

o . OIIK-3.1,
uACHTHOUKAIMS W aHAJIM3 3 321 2 |usydeHue y4eOHOI|  yCTHBIN ompoc OINK-3.2
BEILECTB JTUTEPATYPhI '
HUrtoro o pazneny 36 [36/12,611 34,1
Hrtoro 3a cemectp 36 [36/12,611 34,1 3a4€T
Hrtoro no qucLyIumHe 36 36/11'12'6 34,1 3a4eT




5 O0pa3oBaTtesibHbIE TEXHOJIOT U

JUis OCTMKEHUs] IUIAaHUPYEMBIX pPE3yJIbTaTOB B OOYYEHHUH AUCLHMIUIMHE «XHUMUS»
UCIIOJIB3YIOTCS CIENYIOIIUe 00pa30BaTeIbHbIE TEXHOIOTHUU:

1. TpanuumonHble 00pa3oBaTENIbHbIE TEXHOJIOTMM OPHEHTUPYIOTCS HAa OPraHU3aLUIO
00pa30BaTENLHOIO  MpoLecca, MPEANONATAIONIYI0 MPSIMYH TPAHCISILMIO 3HAHUM  OT
IpenojaBaTeis K CTyJeHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-UIUIIOCTPATUBHBIX
METO/I0B 00yueHUsI). YueOHas 1eSTeIbHOCTh CTY/IEHTa HOCUT B TaKUX YCIOBUSX, KaK MPaBuUiIo,
PENpOAYKTUBHBIN XapaKTep.

@opMbl yUeOHBIX 3aHATUHN C UCIIOJIb30BAaHUEM TPAIUIIMOHHBIX TEXHOIOTHIA:

Wndopmanmonnas Jnekuus —  TOCIEI0OBaTelbHOE U3JI0)KEHHWE  MaTepuaia B
JUCLUUIUIMHAPHOW JIOTMKE, OCYILIECTBISIEMOE IPEUMYILECTBEHHO BEPOAIbHBIMU CPEACTBAMU
(MOHOJIOT TIperogaBaTers).

CeMmunap — O6eceia mpernoiaBaTelis ¥ CTYAEHTOB, 00CYKAECHUE 3apaHee MOArOTOBICHHBIX
COOOILEHNH MO Ka)KIOMY BOIIPOCY IIIaHa 3aHATHSA C €IMHBIM I BCEX MIEPEYHEM PEKOMEH Ty MO
00s13aTeIbHON U TOTIOIHUTEILHOM JIMTEPATYPhI.

IIpakTudeckoe 3aHATHE, MOCBALICHHOE OCBOCHHUIO KOHKPETHBIX YMEHUH M HAaBBIKOB I10
IIPEIIIOKEHHOMY AJITOPUTMY .

2. IHTepakTUBHbBIE TEXHOJIOTUU — OpraHu3alus o0pa3oBaTeIbHOrO Mpolecca, KOTopast
IIPEIOJIAaraeT aKTUBHOE U HEJIMHEMHOE B3aMMOJIEHCTBUE BCEX YYACTHUKOB, IOCTH)KEHUE HA 3TOU
OCHOBE JINYHOCTHO 3HAUMMOT0 Il HUX 00pa30BaTeIbHOTO pe3yIbTaTa.

@®opmbl yueOHBIX 3aHATUI C MCHOJIb30BAHUEM CIELUAIU3UPOBAHHBIX MHTEPAKTUBHBIX
TEXHOJIOTUI:

nekuusi-0ecena, JeKIHA-IUCKY CCHS, JEKIUA-TIPECCKOH(pEpEeH LS.

CEeMMHap-AMCKYCCHs — KOJUIEKTUBHOE OOCYXXJEHHE Kakoro-iudo CIOPHOTO BOIIpOCa,
npo0JieMbl, BBISIBIICHHE MHEHHH B TpyTINe (MEXKTPYNIIOBON TUAJIOT, TUCKYCCHUS KaK CIIOP-IHajor).

3. UadpopManmoHHO-KOMMYHUKAITMOHHBIE 00pa30BaTEIIbHBIC TEXHOJIOTHH — OpTaHU3aIHs
00pa30BaTeILHOTO MPOLecca, OCHOBAHHAS HA MPUMEHEHUH CIIELIMATM3UPOBAHHBIX IPOTPAMMHBIX
Cpel ¥ TEXHUYECKUX CPEICTB pabOThI ¢ HHPOpMAIHEH.

@opmbl yueOHBIX 3aHATHH C MCTOJIb30BaHUEM HH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWH:

Jlexuusi-BU3yanu3aiys — H3JI0’KEHUE COACPKAHUS COTIPOBOKIACTCS MPE3CHTAIHEH.

6 YueGHO-MeTOIMUECKOE 00ecnieueHHe CaMOCTOSTeJIbHOM PadoThl 00y4aloIUXCsl
[IpencrasneHo B npuiioxxenuu 1.

7 OueHo4YHbIe cpeICTBA IS POBe/IeHUsl MPOMEKYTOUHOH aTTecTallul
[IpencraBiieHBI B MPUIOKEHUH 2.

8 YuebOHO-MeTOAMUYECKOE H HH(POPMALIMOHHOE o0ecneueHne TUCIUITIUHBI (MOTYJIs)

a) OcHoBHAas JMTEpPaTypa:

1. O6mas u Heopranuueckas Xxumusi: B 2 T. T. 1: 3akOHBI ¥ KOHIETIIHH [DJIEKTPOHHBII
pecypc] : yuebnoe mocodbme / E.B. CaBunkuna [u ap.]. — DiekrpoH. maH. — Mocksa
M3natensctBo  "JlabGoparopust 3Hammii", 2018. — 494 c¢. — Pexum pgocryma:
https://e.lanbook.com/book/107884. — 3aru1. ¢ sxpaHa.

2. ITaBnos, H.H. O6mias u HeopraHnuueckass XUMust [DJIEKTPOHHBIN pecypc] : yueOHuK /
H.H. [TaBnoB. — Dnektpon. nan. — Cankr-IlerepOypr : Jlanb, 2011. — 496 c. — Pexum noctymna:
https://e.lanbook.com/book/4034. — 3aru1. ¢ skpaHa.



0) lonosiHUTe IbHAA JINTEpaTypa:
1. Axmeros, H.C. O01as 1 Heopranuueckasi Xumusi [ DJIEKTpOHHBIN pecypc] :

yueonuk / H.C. AxmeroB. — DaekrpoH. gan. — Cankr-IlerepOypr : Jlans, 2018. — 744 ¢. —
Pesxxum nocryma: https://e.lanbook.com/book/107904. — 3arun. ¢ skpana.

2. O6wmas xumust. Teopust u 3a1a4u [IAeKTpoHHBIH pecypce] : yueoHoe nocobue / H.B. Koposun
[v np.] ; mon pen. H.B. Koposuna, H.B. Kynemosa. — Dnextpon. nan. — Cankr-IletepOypr : Jlanb,
2018. — 492 ¢. — Pexwum noctyma: https://e.lanbook.com/book/104946. — 3ar. ¢ skpana.

3. bimnos, JI.H. COopHUK 3a/1a4 ¥ yIpaXHEHUH 10 00Ieil XuMuu [DIeKTPOHHBIN pecypc] :
yuebnoe mocodue / JL.H. baunos, U.JI. Tlepdunosa, T.B. CokonoBa. — DnekTpoH. gaH. — CaHKT-
IetepOypr : Jlans, 2016. — 188 c. — Pexwum mocryma: https://e.lanbook.com/book/75504. — 3ari. ¢
JKpaHa.

4. Ananutudeckas XuMHA. TUTpUMETpUUECKHE U TPaBUMETPUUYECKHE METOJbl aHaIu3a
[DnexrponHsIii pecypce] : yuebHoe nocobue / . A. Bapnamosa, H. JI. Kanyruna, JI. I'. Konsaa u ap. ;
MI'TY. - Marautoropck . MITY, 2016. - 103 ¢ - Pexwmm gocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=3132.pdf&show=dcatalogues/1/1136178/
3132.pdf&view=true. - MakpoOoOBEKT.

5. Komsaa JI. T'. Xumus [DnekrponHblit pecype] : yuebnoe mocobue / JI. I'. Komsna, JI. T.
Tapaciok ; MI'TY. - Maruuroropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - Pexxum
JOCTyTIa:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true. - MakpooOBbeKT.

6. KpsioBa C. A. Ananutnueckas xumusi. KonmuecTBeHHbIE METOAbI XMMHYECKOTO aHaM3a
[DnexTpoHHSIH pecypce] : yueoHoe nocodue / C. A. Kpeuiosa, 3. . Koctuna, . B. [Tonypko ; MI'TY. -
[2-e u3n., moarot. mo mey. u3a. 2017 r.]. - Marauroropck : MI'TY, 2018. - 1 sanekrpoH. onr. auck (CD-
ROM). - Pexum JOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514287/
3472.pdf&view=true. - MakpooOBEKT.

7. KpsnoBa C. A. Ananutnueckas xumusi. KonmuecTBeHHbIE METOAbI XMMHUYECKOTO aHAIM3a
[DnekTpoHHsIii pecypc] : yueoHoe mocobue / C. A. Kpbutosa, 3. U. Koctuna, 1. B. ITonypko ; MI'TV. -
Marnutoropck @ MI'TY, 2017. - 115 c¢. : wm, Tabn. - Pexum pgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1131778/
2709.pdf&view=true. - MakpooOBEKT.

8. Ionypko U. B. Ipuknagnas xumusi [IIEKTPpOHHBIA pecypc] : yueOHoe nmocooue / U. B.
[Tonypxo, C. A. Kpsinosa, 3. U. Koctuna ; MI'TY. -MarHHToropCK'MFTY 2016. - 1 s5eKTpoH. OIIT.
TIICK (CD-ROM). Pexum JOCTyTa:
https://magtu.informsystema. ru/uploader/flleUpload’>name 2656.pdf&show=dcatalogues/1/1131189/
2656.pdf&view=true. - MakpooOBEKT.

B) MeToanyeckue yKazaHus:

1. O6mrast m HeopraHUYecKasi XUMUS [DIEKTPOHHBIN pecypc] | METO. yKa3aHHsl U KOHTPOJL.
saganns / C. A. Kpsuiosa, 3. U. Koctuna, E. C. Maxotkuna, U. B. [Torypko ; MI'TY. - MarHuTOropceK :
MI'TY, 2011. - 1 omexkrpon. onr. guck (CD-ROM). - Pexwum  jgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=1251.pdf&show=dcatalogues/1/1123429/
1251.pdf&view=true. - MakpooOBEKT.

2. Kongpammna B.I'.[ DnextponHslif pecypc]: Metonudeckue ykazanusi K J1a00paTOpHBIM
paboram 1o aucuuiuimHe «Xumus» u «Heopranumdeckas XuMus» IS CTYJEHTOB BCeX
cneuuansHocteit/B.I. Konapammua: Marautoropek: MI'TY, 2008. 1 CD-ROM.



3. Konppammnua B.I'.[ DnekTpoHHbIN pecypc]: Meroauueckue ykazaHus K 1a00paTopHbIM paboTam 1o
muciuiuinHe  «Heopranwueckass Xumus» IS CTyAeHTOB crermanbHocter  150105,150106 /
B.I" Konnpammna: Marautoropck: MI'TY, 2009.1 CD-ROM.

r) [IporpammHuoe oGecnieuenne u UntepHeT-pecypcebi:

IIporpammHoe oGecnieyeHue

HaunmenoBanue N
o No noroBopa Cpox AeiCTBHS TULEH3U U

MS Office
2007(Benoperix) K-171-09 01 18.10.2009 OeccpoyHO
MS Windows 1y 171.09 or 18.10.2009 Geceporio
7(bemopenk)
DJIEKTPOHHBIE
TUIaKaThl 1o K-278-11 ot 15.07.2011 6ecCpOUHO
JUCIIATLIHE
"O6mas xumug"
Adobe Reader CBOOOJHO  PACIPOCTPAHIEMOE 0eCCPOUHO
7Zip CBOOOJIHO  PacHpOCTpaHsIeMOe OECCPOYHO

IIpodeccnonanbHbie 6a3bl JaHHBIX M HH()OPMAILOHHBIE CIIPABOYHbIE CHCTEMbI

HasBanue Kypca CchlIKa
Hanmonansnas HH(I)OpMauHOHHO-aHanI/ITI/ItIeCKa;I
cucrema — Poccmiickmii  ummgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp

nurupoBanus (PYHII)
ITouckosas cuctema Axamemus Google (Google
Scholar)
Nudbopmarmmonnas cucrema - Equnoe okHO 1ocTyna K URL: http://window.edu.ru/
UH(OPMAIMOHHBIM pecypcam
denepaiibHOE roCy1apCTBEHHOE O10DKETHOE
yUpEKICHHE «DenepanbHbli uncturyt|URL: http://www1.fips.ru/
NPOMBIIIICHHOM COOCTBEHHOCTI)Y
DnekTpoHHbIe pecypcbl oubmoTexku MI'TY um. T'.U.
HocoBa

9 MarepuajibHO-TeXHHYECKOe o0ecnevyeHne JUCIUILIUHBI (MOaYJIs)

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

http://magtu.ru:8085/marcweb2/Default.asp

MaTepI/IaJ'H)HO -TEXHHYECKOE 00eCIICUeHHE JUCIIMITJIIMHBI BKIIFOYACT:



MaTepI/IaHLHO-TeXHI/I‘-IeCKOe obOecrieueHue JUCIUIIIINHBI BKJIIFOHACT:

VYyeOHble ay AMTOPUY JUIs IPOBEACHHUS 3aHATUH JIEKIIMOHHOTO TUMA. Y YeOHbIE ay AUTOPUU
JUId TMPOBEACHUS MPAKTUUECKUX 3aHATUN, TPYNIOBBIX M WHIUBUAYAJIbHBIX KOHCYJBTALIMH,
TEKYIIEr0 KOHTPOJISI ¥ MPOMEKYTOUHOU arrectauu. OcHalleHne: MyJIbTUMEUITHbIE CPEICTBA
XpaHEeHus, epeiadu ¥ npeicTaBiIeHUs nH(opMauu

Harnsguele maTepuanbl: cripaBOYHbIE TaOJUIBI, MEYATHBIA pa3laTOYHbIA MaTepual
(3amaHus 17151 KOHTPOJIBHBIX PadoT); yueOHUKH U yueOHbIE TOCOOUS;

* HaGops! Harysi IHBIX MOCOOUH 10 TeMaMm:

[Tnakar «Ilepnonuueckas cucrema /[.11. Menneneesa»

[Tnakat «Tabnu1a pacCTBOPUMOCTH COJICH M OCHOBAHHUH B BOJIE

[Inakat «CtannapTHbIE 2JEKTPOAHBIE TOTEHLUAIIBI METAITIOB M HEMETAJJIOBY U JP.

VYyebHas ay 1uTOpus 71 IPOBEAEHHS J1a00PaTOPHBIX padoT:
JlaGoparopus xumun: OcHamenue. . Becol ananmurudeckue, pH-metp, Becwl anekrpoHHbIe,
XUMUYECKHe peakTUBbl, TUTpOBaJIbHbIC YCTAHOBKHU, XUMHUYECKasl IOCY /A .

[Tomernienus ans caMocTosATENbHOM paboThl oOyuaromumxcsi. OcHaleHne: epcoHaNbHbIE
kommeioTepsl ¢ maketom MS Office, Bbixogom B MHTEpHET U € JAOCTYNIOM B 3JICKTPOHHYIO
MHPOPMAIIMOHHO-00pa30BaTEIbHYI0 CPEy YHUBEPCHUTETA.

[Tomemenne st XpaHeHHS U NPOQPUIAKTUYECKOTO OOCIYXMBaHUS  y4eOHOTO
obopynoBanusa. OcHalleHHe: MeCTa Ui XpaHeHUs yueOHO-HArJSIAHBIX MOcoOWid W y4ueOHOo-
METONYECKOM TOKYMEHTAIUN



MNP WIOXKEHUE 1

6. YueOHO-METOAUYECKOEe O0eclmeYeHHue CaMOCTOATEIbHON PpPadoThI
00yUaroImuxca

CamocrosiTesibHast paboTa 0OyJarOIIUXCs TMOApa3ZeseTcs Ha ayAUTOPHYIO, KOTOpas
IIPOMCXO/TUT KaK BO BpeMs JJaO0pPaTOPHBIX 3aHATHH, TaK U HA IJIAHOBBIX KOHCYJIbTALUAX, U HA
BHEAYJUTOPHYIO, IPOUCXOJAIIYI0 BO BpPeEMs IIOJITOTOBKU CTyAE€HTAMHU OTYETOB IIO
J1abOpaTOPHBIM 3aHATHUAM U BBIIIOJTHEHUS JJOMAIITHUX 3aJaHUH.

AynuTopHasi caMOCTOsITe/IbHAsI paboTa OOYJarOIIUXCS ITPEAIIoaraeT MPOXOKAeHHe
TECTUPOBAHUA II0 KAXKJAOMY paszely ANUCUUIUINHBL. TecThl BKIIOYAIOT TEOPETHYECKHE W
MPAKTUYECKHE 3aJ]aHns, OTBETHI HA KOTOPBIE TPEOYIOT NTyOOKOTO MIOHUMaHKS U3y4YCHHOTO MaTepuraa.
TecTbl mOCTpOEHBI €TMHOOOPA3HO: K KAXKIOMY BOIIPOCY MpE/IaraeTcsi YeThipe BapUaHTa OTBETOB, CPEIN
KOTOPBIX OJIMH WM HECKOJBbKO TMpaBWIBHBIX. OOpaboTKa pe3ysbTaTOB OCYIICCTBISICTCS IyTEM
COIIOCTABJICHUS MOJIyYEHHBIX PE3yJIbTaTOB C STAIOHHBIMH M TIPOTEKAET OYCHb OBICTPO. MaKCHUMalbHOE
KOJIMUECTBO 0a/UIOB B KaxKmon Teme Kypca — 10.

BapuaHTbl TeMaTHYeCKHUX TeCTOBBIX 3aJaHUM /ISl TEKYIIero KOHTPOJIA
XuMHuYecKasi TepMOIMHAMHMKA

B tecrax mo teme «XuMmuueckas TCPMOANHAMUKA» : ICPBBIC HICCTh 3aJlaHUi OIICHUBAIOTCS B 0,5
6anna, CCAbMOC — B 1 68..IIJ'I, a BOCbMOC, ICBATOC U ACCATOC 3aJaHUs — B 2 Oaina.

Tect Ne 1

1. Tlpu paccMOTpeHMH XUMUYECKOUN PEAKIMH cucmemda O3HAYAET:
a) HCXOJHbIE PearcHThI
0) TPOIYKTHI XUMHUYECKOHW pPEeaKLUH
B) PpPEaKUMOHHBIA COCY]
I) MHCXOJHBIE PEareHThl U NPOIYKThl pEaKUU
2. Tlepsslii 3aK0H (TIEpBOE HAYAJIO) TEPMOAMHAMHUKHA MaTeMaTUIECKU 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/RT)
0) K=R/Na r) AU= Q-W
3. Boak3oTepMuvecKkoil peakyu:
a) SHTAJIBIINA PEaKIMOHHOM cucTeMbl noBeimaetcs (AH > 0)
0) TerutoBoit a3 dexT peaximu oTpuraresieH (Q< 0)
B) DHTAJIBIMS PEAKLIMOHHON cucTeMbl ymMeHblnaercs (AH< 0)
T') JaBJICHUE PEaKIIMOHHOW CUCTEMBI MOBBIIIAETCS
4. CrangapTHble TeIUIOBbIe (P PEeKTh NPUHATO 0003HAYATD:

a) AUct B) Q 101,327
06) AH°29s r) AHcrt
5. Kaxkue u3 npuBeIeHHBIX pEaAKIMH SIBISIOTCS YHAOTEPMUIECKUMH?
a) 1/2 N2+ 3/2H2=NHs , AH = — 46 K]I>/monb
0)H2+4/2 02=H20, AH = -242 K]Ix/M01b
B) 1/2 N2+ 1/2 02=NO , AH =90 KJI>x/mo1b
r)1/2H2+ 1/2 1=HI, AH = 26 K]I:x/mo11b

6. Kakas u3 HamuMCaHHBIX HW)KE peakIuil OTBeYaeT TEIIoTe oOpa3oBaHHs oKcuaa a3oTa ( || ) B
CTaHIAPTHBIX YCIOBUSIX?

a) I/2N2+0=NO B) /2 N2+ 1/2 02 =NO

6) N+ 1/202=NO r) NH3+ 5202 =2NO+3H20
7. Tlpu BocctanoBneHuu 16T okcuna menu( || ) mo peakiuu :

CUuO (k) + C (rpagur) = CU () + CO (1, mornoTuiock 22 /K TEMIOTHI.

OHTanenus 00pazoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Hus peakumu NIiO ) + C (pagur) = Ni ¢ + CO (. Onpenenure BO3MOXKHOE HAIpaBICHUC
CaMOIIPOU3BOJIBHOTO TEUEHUS PEaKLMU MPHU CTAHAAPTHBIX YCIOBUAX U MpU TemiepaTtype 627°C.

BemectBo AH°98 (KJx/M0JIB) S°ges  ([x/Momp*K)
NiO —239,7 38
C (rpagum) 0 574
Ni () 0 29,9
CO -110,5 197,4

B oTBere ykaxkute 3HaueHHUs SHeprum ['mOOCa MpH CTaHIAPTHBIX YCIOBHSX, IPU TEMIEpaType
A TeMIlepar Hay KIIUHA
627°C eMIIepa agajia pea

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak m3MeHsieTCsl SHTPOIHS MIPH PA3JIOKEHHN KapOoHaTa KaJIbIHs?
a) YBEIIMYUBACTCS B) HE YMEHbIIACTCS
0) yMeHbIIaeTcs I') HE 3HAIO
10. Jaunast peakuusi: 2KClO3 (18) —2KCl (18)+302 (1), AH<O M03eT caMOTpOn3BOJIBHO MPOTEKATH
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET NPOTEKaTh
6) B 00paTHOM HarnpaBJIeHHU T') HE 3HAI0

XuMHuyeckas KHHETHKA

B tecrax mo teme «XuMudeckasi KHHETHKA»: IEPBOE, BTOPOE, TPEThE, UETBEPTOE U MATOE 3a1aHUS
oneHuBarores B 0,5 Oanna; mecroe, ceIbMoe, BOCBMOE, IEBATOE U JecaToe — B 1 0ai, a oJuHHAAIATO
— B 2,5 6ana.

Tect Ne 1

1. Pa3zgen xumum, U3yyaromuil CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIUi, Ha3bIBACTCS
a) XMMHUYECKasi TepMOIMHAMHKA
0) TepMOXUMUS
B) XUMHYECKast KHHETUKA
2. CxopoCTb XUMHUYECKOH peakiuu — 370 ...
a) BpeMsi, 32 KOTOPOE MOJHOCTHIO PACXOIyETCs OTHO U3 UCXOJIHBIX BEIIECTB
0) M3MEeHEeHHEe KOJIMYECTBA BENIECTBA PEAareHTOB (MJIU MPOIYKTOB) PEAKIMU B €IMHUILY BDEMEHH B
equHuIEe oO0beMa
B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIMH K MOMEHTY OKOHUYAHHS PEaKIINU
3. B kakux enuHHIAX BBIPAXKACTCS CKOPOCTh XUMHIECKOU PEaKITiu?
a) MOJb 1 ¢
0) 6e3pa3MepHast BEIUIHMHA
B) MO €
4. Or kakux (hpakTOpOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIU?
a) OT IPUPOJIbI PEArHpYIOLIHX BEILECTB
0) OT TeMIepaTyphl
B) OT 00’beMa PEaKIMOHHOIO COCy1a
5. CocTostHMe XMMUYECKOTO PaBHOBECHSI OOpPATUMBIX IPOLIECCOB KOJIMYECTBEHHO XapaKTEPU3YETCH ...
a) PAaBHOBECHBIMH KOHIIEHTPALUSAMHU IIPOJYKTOB PEAKIIUU
0) sHeprueil akTUBU3AIUH
B) KOHCTaHTOW paBHOBECHs
6. Kax 3anuceiBaercs BeipaskeHue i ckopocTu peakiu 4 NO ) + 6 H2O =4 NH3 7 + 502 ()
a) V = k[NOJ*[H20] 6) V = k[NH3][O2] B) V = k[NO]*[H20]°
7. Kax 3anumiercst BeIpakeHHe /Uil KOHCTAaHThI paBHOBecus peakuuu A + 2 B = C +D?



a) Kp = [C][D]/ [A][B]?
6) Kp =[C][D] / [A][B]
8) Kr = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpamme TOKa3bIBacT 3HAYCHUE TEIIOBOTO 3 deKTa peakiuu?

a)l tE .
4
0)2 2
v
B) 3 7'y
/7 ;
—N v

v

X0/ pEaKITuHI

9. Yrto MOXHO cKa3aTh O pPEaKIMK, U300paKEHHOUN Ha TUarpaMme K Borpocy 87

a) SK30TepMUUECKask PeaKLus

0) SHIOTEpPMHUYCCKAs PEAKIIUS

B) peaKiysl ONUCBIBAET COCTOSIHUE PABHOBECHS
10. PaBHoBecue peakiuu  Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeIaeTcs BIEBO.

a) IpU NOHWKEHUH TeMIepaTyphbl

0) Mpu MOBBILIEHUU TEMIIEPATYPHI

B) NPH MOBBIIIICHUH JJaBICHUS

11. ns peakuuut C) + 2 H 2 () = CH 4 () ipu HEKOTOPOI TemnepaType KOHCTaHTa paBHOBECHS paBHA
0,8. PaBHOBecHas KOHIIEHTpalus BoAopoaa paBHa 1,2 MoJjb/1. Beruucnure UCX0qHYI0 KOHLIEHTPAIUIO
BOJI0OpOJA.

a)l,2

0) 3,5

B) 5,0

PactBOpHI

B tecrax mo teme «PacTBOpBI»: mepBoe 3alaHUe OIECHUBaeTcs B 1 Oaur; BTOpoOeE, TPEThE,
YeTBEPTOE, MISATOE U MIeCTOE 3aaHus - B 1,5 Oayuta; cempMoe, BOChMOE, JEBATOE H JSCITOC — B
0,5 6amna.

Tect Nel

1. Inst ypaBaenust peakipm CU SO4 + KOH — ... cokpameHHOe HOHHOE ypaBHEHHE 3aIUIIETCS B BHIIE
1) 2K* + SO4?~ = K2S04
2) Cu? +S04> + 2K+ + 20H- = Cu(OH)24 + K2S04
3) CuSOs + 20H- = Cu(OH)24 + SO42-
4) Cu?*+20H = Cu(OH){
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 HCIO4 paBHo
1)1 2) 2 3) 11 4) 13

4. lna nonasneHus ruaponusa xjaopuaa xpoma (III) cnegyer
1) 106aBUTH CONSIHYIO KUCIOTY
2) n00aBHTh IIEIOYb
3) pa30aBUTH pacTBOpP BOJOK
4) TIOBBICHTH TEMIEPATYPY
5. B pas0aBneHHOM pacTBOpe, MPUTOTOBICHHBIM W3 THAPOCYJIb(ara Kalablud W BOJIBI, CymMMa



K03(PHUIMEHTOB B YpaBHEHUN HEOOPATUMOH AUCCOIMAIIUHA PACTBOPEHHOTO BEIIECTBA — ITO
1) 3 2) 4 3)5 4) 6
6. PactBopuMocTh OKkcamata cepebpa pasma 3,27-107 r/ 100r H20O. Onpenenure npousseneHne
pactBopumocT Ag2C204
1) 5-10712 2)1,16-10°8 3) 10,7-10°° 4)2,31.10°8
7. MaccoBasi 10Ji1 paCTBOPEHHOTO BEMIECTBA — 3TO OTHOIICHUE
1) Macchl BemecTBa K Macce BOIbI
2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIbI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJMYeCTBa BEIllecTBa K 00beMy pacTBoOpa
8. K cnmabbiM s51eKTpOIMTaM OTHOCHUTCS ...
1) THAPOKCHI AaMMOHHS
2) TUIPOKCH]I Kaus
3)  XJIOPHI KaJbIHs
4) MaprasioBas KHUCJIOTa
9. M3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh HICJOYHYIO WM KHUCIYIO Cpeny.
IIpuuuHO# 3TOTO SIBIISETCS ...
1) snektposu3 cosei
2) IECTPOTIOPIHOHHUPOBAHUE COJICH
3) ruApaTHPOBAHKE COJICH
4) rHaPONHU3 COJIeH
10.3nauenne PH uncroit Boasl npu 25°C cocrasisier
1)1 2) 7 3)0 4) 10

JucnepcHbie CHCTEMBbI

B tecrax mo teme «JlucmepcHbIe CHCTEMBI»: MEPBOE, BTOPOE, TPEThE U HYETBEPTOE 3a/aHUS
OLICHMBAIOTC B 1 OaJlI; IIATOE M LIECTOE 3aaHus - B 3 Oasla.

Tect Nel

1.  VkaxwuTe pa3Mepsl YaCTHI[ KOJUIOUIHBIX CHCTEM

1) wmenbme 1 HM

2)  Goubie 100 M

3) ot 1umgo 100 aM
2. Kakume woHBI CMOCOOHBI BBI3BATh KOATYJSAIHIO KOJUIOWAA, YACTUIBI KOTOPOTO HMEIOT
TIOJIOKUTENbHBIN 3apsi?

1) KaTHOHBI

2)  aHHOHBI

3)  mOJISApHBIC MOJICKYT
3. Jli1s Kakoro 3JeKTPOJIHMTA MOPOT KOATYJISIMK KOJIOU/IA C TIOJIOKUTEIBHO 3apsKEHHON YacTuIiei
JIOJDKCH ObITh HANMEHBIINUM?

1)  xmopua Kaaus

2) cyusdar Kaius

3) optodocdar Kamus
4.  Mureia 30151 KIMEET CTPOCHHE: {[Fe(OH)s]m n Fe3* -(3n —x) CI'} x CI
KaKO# 3JICKTPOJIMT UTPAET POJIb HOHHOTO CTabmIH3aTopa?

1)  xmopun xenesa (111)

2) Boda

3)  TUIPOKCHI Kallus
5. Ipu BzaumoneiictBuun 20 ma 0,001H nutparta cBunma (1) ¢ 10 ma 0,02H cynsdara xamms
obpasyercst 307p cynbdara cBuHia (11). K kakoMy 351eKTpoay MOJDKHBI MEPEMEINAThCS YaCTHIIBI
JHCTICPCHO# (ha3bl IPH NMEKTPOm3e?

1)  HaxoIsTCS B COCTOSIHHU JMHAMUYECKOTO PaBHOBECHSI



2) K Katoxy

3) KkaHomy
6. B aBe xon0b1 HammuTo 1O 50 MIT 3014 TUAPOKCHA XKere3a. J[st Toro 4ToObI BEI3BATH KOATYJIISIIUIO
3014 MOTpedoBaIoCck 100aBUTh: B epByro — 5,3 mut 1H pactBopa xnopuma xamust; B 1pyryio — 18,7 mu
0,001H pactBopa docdara HaTpusi. Beraucaure nopor Koaryssiiiui Kaxaoro 3JIEKTPOJIUTA.

OKHCJIUTEIBLHO-BOCCTAHOBUTEIbHBIE IMPOUECCHI

B Tectax mo teme «OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE MPOIIECCH»: TIEPBOE, BTOPOE, TPETHE,
YeTBEPTOE W MATOE 3a1aHus olleHnBaroTcs B 0,5 Oaiia; mectoe — B 1 6asr; ceapmMoe U BOCBMOE — B 2
Oaia, a AeBATOE — B 2,5 0aJlJIoB.

Teer Ne 1
1. Okucnuress — 3TO aTOM, MOJIEKYJIa WM MOH, KOTOPBIH ...
1) YBEIIMYMBAET CBOIO CTEIIEHb OKHUCIICHUS
2) MIPUHUMACT JICKTPOHBI
3) OT/JACT CBOM DJICKTPOHBI
2. Ilpouiecc BocCTaHOBJICHUS UMEET MECTO B Cllydae, Korja ...
1) HEUTpaJIbHBIE aTOMBI MIPEBPAIIAIOTCS B TIOJIOKHUTEILHO-3aPsIKEHHBIC HOHBI
2) MOJIOKUTEIIbHBIN 3apsi]l MOHA YMEHbIIAETCA
3) OTPUILIATENBHBIN 3apsi]l HOHA YBEITUYUBACTCS
3. U3 npencraBneHHbIX HIKe peakuuidi K OBP nucnponopunonupoBaHus NpUHAJICKHIT ...
1) S + 2HNO3 = H2S04 + 2NO
2) 2H>02 =2H20 + O2
3) Mg + S = MgS

4. K BOCCTaHOBUTEIISIM OTHOCATCS ...
1)  MeTayuibl, BOJAOPO, YIIIEPOT
2)  aKTHUBHBbIC HEMETAJUIbI
3)  DJIEMEHTBI, HAXOSIIMECS B CPEIHEH YaCTH MEPUOAMICCKOI CHCTEMBI
5. CTeneHu OKUCIICHUS] KUCIIOPO/1a ) B BOJIE ¥ 0) B TIEPOKCHIIE BOJIOPO/Ia COOTBETCTBEHHO PABHHI . . .
1) a)-2;6)-2
2) a)—-2;0)+2
3) a-20-1
6. Ilepmanranar kamus B OBP, nporekaromux B KMCIIOH cpesie, BOCCTaHABINUBAETCS JO ...
1)  xarmona Mn?*
2)  manrasar-uona MnOs>—
3)  oxcuaa maprania (11) MnO
7. B peakmuu, mporekaromieir mo cxeme CrSz3 + KNO3 = KoCrOs + KoSOs + NO okwucieHH O
MIOJIBEPTAIOTCS CIICTYFOIINE HIEMEHTHI . . .
1) aszorucepa
2)  cepau XpoMm
3)  XpoM H a3oT
8. Cymma k03¢ GUITMEHTOB B peaKIuy, MPUBEACHHON B Bompoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 durterros B peakipin KMnO4 + HClgouy = ... paBHa
1) 30 2) 26 3) 35

3HEKTPOXMMM'-IECKME cuctembl

B Tectax no teme «INEKTPOXMMUYECKNE CUCTEMbIY: NEePBOE, BTOPOE M NATOe 3a4aHuA oLleHumBatoTea B 1
6ann; TpeTbe N yeTBepToe 3ag4aHMA— B 1,5 6anna; Wwectoe n ceabmoe — B
2 banna.



Tect Nel

1. DJIEKTPOIHBIN MOTEHIIHAN OTIPEAEISIOT M0 YPABHEHHIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Boneimana
4) Appennyca
2. Paccunraiire DJIC ramsBannueckoro smementa MgIMgSO4||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakne npoaykTsl 00pa3yroTcsi Ha KaTo/ie NP JIEKTPOJIN3e pacTBOpa HUTpaTa cepedpa?
1) BOJIOPOI
2) cepebpo
3) a30THas KUCIOTa
4) KHCIIOPOJI
4. Vkaxure cymmy Kod(G(HUIIHMECHTOB B ypaBHEHHH AJICKTPOITH3a pactBopa Hutpara menu (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TpUBENEHHBIX  OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX  PEAKIUH  MPOTEKaeT
CaMOTIPOM3BOJILHO B TIPSIMOM HaIlpaBJICHHUN?
1). FeSO4 + Cu —...
2) CuSO4 +Fe —...
3) CuSO4 +Na —...
4) HCI+ Cu —...
6. Berunciure Maccy LMHKA, TONXYYEHHOTO IIPH AJIEKTpOJM3e cyibdara I[MHKA, KOTOPBIH
npoBoAwM B TeueHue 20 cex npu cuie Toka 1A
1) 2,1-107*
2) 0,05
3) 0,013
4) 6,7-10°3
7. [IpuBenuTe CcXeMbl DIIEKTPOJHBIX MPOLECCOB W MOJIKYJSIPHOE YpaBHEHHE pEaKIvu,

NPOTEKAIONICH TPU JIEKTPOXUMHUUYECKON KOPPO3WH rajbBaHomapsl Zn|Mg B cepHOkucioi cpene. B
OTBETE YKaXUTE CyMMY KO3(p(PUIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHHH.

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

BHeayiuTopHasi caMoCTOsITeJIbHAsE paboTa OOyJaIoOIMIMXCs OCYHIECTBISIETCS B BHIIE
W3y4YeHHs JUTEpaTyphl MO COOTBETCTBYIOIIEMY pa3liely ¢ MpopaboTKoW MmaTepuana; oQOpMIICHHUS
OTYETOB I10 JIAOOPATOPHBIM PabOTaM U BBHITIOJHEHHUS JOMAITHUX 3aaHHil.

BapuaHThI TEMAaTHYECKHX JTOMALNTHUX 3aaHUi 1JIsi BHEAYAUTOPHOM CaMOCTOSATEILHOI PadoTh
CTYAEHTOB 10 TeMaM

Jlomamnuee 3aganue Ne 1
1o TeMe «XUMHU4YecKasi TePMOAUHAM MK




B nomainHeM 3aaHuu 10 TeMe «XUMHUYECKas TEPMOJAMHAMKKA»: [epBasi 3a/1a4a OLCHUBACTCS B
2,5 6amma; Bropas — B 1,5 6aymia; tpetss — B 1 6a.

3anaya Nel

Hns peakiun CHs ) + CO2 np = 2 CO () + 2 Hz (v ompenenure BO3MOKHOE HaIpaBJICHHE
CaMOIIPOU3BOJIBLHOTO TEYEHHs PEAKIUH IPU CTAHIAPTHBIX YCIOBUAX U npu  Temmeparype T =927 °C,
€cJii TeIUI0BOM A (eKT peakuu 10 3aJaHHOW TeMIiepaTypbl He U3MEHHUTCA. Y KaKHUTe: a) BbIIENsAeTCs
WIM TIOTJIOIIACTCS JHEPTUS B XONE peaknuu; 0) NPUYMHY HAHJICHHOTO W3MEHEHHUS DHTPOINH.
Paccunraiite Temneparypy Hadasia peakum.

3agauda Ne2

Boruncnure TeruoBoit  3ddext peakuuu: CaCz  + 2 H2Or) = Ca(OH)2 (v + C2H2 (1), monb3ysichk
CTaHJIAPTHBIMU TEIUIOTaMU 00pa30BaHUsS pearupyronux BemecTB. CKOMbKO TEMIOThI BBIACTUTCS WU
MOTJIOTUTCS TipH 0Opa3zoBanuu 2,24 1 CoHo?

3agaua Ne3

[To TepMOXUMHUYECKUM YPABHEHHUSIM PACCUUTANUTE TEIIOBOU 3PPEKT peaKIuu:
Hxp + CO2@) =CO @+ H2 O@). Tepmoxummuueckne ypaBHEHUS:

a)Hor +% Oz =H20 @, AH =-241,9 x/1x;

6)2COr) +020)=2C0O2 1), AH =-566,2 xJ]xk.

Jlomamuee 3aganue Ne 2
o TeMe « XHMHYeCKasi KHHETHKA»

B ngomamnem 3amaHum mno teme «XHMMHUYECKash KMHETHKa»: MepBasl 3ajaya olleHuBaercs B 1,5
Oama; Bropast — B 0,5 6aina; TpeThs, ueTBepTas U msitas — B 1 6a.

3agaua Nel

Peakius nportekaer no ypaBHeHuto: Oz ) +2 CO yp = 2 COz2 (). HauanbHble KOHLIEHTpaLUH
pearupyronmx BemecTB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 moss/1. Bo ckoJIbKO pa3 U3MEHUTCS
CKOpOCTh TpsiMoil peakiuu, korga npopearupyetr 30% CO? Bo ckoibko pa3 U3MEHSTCS CKOPOCTH
MIPUMOI M 00PATHOM peaKkiuy, eCITN yBEJIHMYUTh JIaBJICHUE B CCTEME B JiBa pasza?

3asaya Ne2

[pu temmepatype 40 °C HekoTOpoe KONMYECTBO BENIECTBA BCTYMAeT B Peakimio 3a 20MuH.
Paccuwuraiite BpeMsi, Mpu KOTOPOM 3TO 7K€ KOJIMYECTBO BEIIECTBA BCTYITUT B PEAKIIHIO TP TEMIIEPaType
200 °C, ecnm TemMmepaTypHbIit KO3(D(HIIMEHT CKOPOCTH PEAKIMH paBeH 2. Bo CKOJIBKO pa3 W3MEHHTCS
IIPH TOM CKOPOCTh PEaKIu?

3aymaya Ne3

Haiinure HauampHBIE KOHIICHTPAIIUU UCXOHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIIUH:
Fe iy + H20 ) = FeO () + H2 (1), €crti paBHOBECHBIE KOHIIEHTPAIIMU PEArHPYIOIINX BEIICCTB PABHBI:
[H20]=0,3moms/11, [H2] = 0,4 Mmois/m1.

3anauda Ned

Jna peakumonnoit cucremsl: CO (y + H20 ) = CO2 (7 + H2 (7 HavanbHble KOHLEHTpPALMH
passbl: [H20] = 0,5 momw/m, [CO] = 0,6 momp/n. Onpenenure KOHIIEHTPAIUN BCEX BEIIECTB B MOMEHT
paBHOBECHS, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3anaya No5

Bripazurte yepe3 KOHIIEHTPALMK PEareHTOB KOHCTAHThl PABHOBECHS CIIEIYIOLINX PEeaKIHil:

Nor + 3 Ha) = 2 NH3 (), AH = -92,2 x JIk;
CO2r) +Cp=2COq), AH = +160,5 xJIx;
COw +H20@m =CO2 ) +Howm, AH=-41,1 xk/Ixk.

VYkakuTe HamnpapleHHE CMEIIEHUSI XUMUYECKOTO PaBHOBECHS 3THUX PEAKIIMi: a) MPU MOHIKEHUU
TEMIEpaTyphl, €CIH JaBJICHHE TMOCTOSHHO, 0) TpH TMOBBIIMICHUH JABJICHUS, €CIH TeMIepaTrypa
MOCTOSIHHA.

JlomaniHee 3aganne Ne 3




o TeMe «PaCTB()pLI»

B JOMaIITHEM 3aJJaHUH 110 TEME <<PaCTBOpI)I)>Z IepBas, BTOpad, TPCThA U IATaA 3a4a491 OLICHUBACTCA
B | 6amur; uerBepTas u mecras — B 0,5 Ganna.

3agaua Nel

B kakom 00weme Bojbl ciieayeT pactBoputh 1351 SNCl mis nonyuenus 3M pactBopa Xyopuaa
osioa (Il) ¢ mmoTHOCTRIO P = 1,405 T/™MA?

PaccuuraiiTe: a) MaccoByr JOJIIO BEIIECTBA B pPacTBOpe; ©O) MOJSIPHYI KOHIIEHTPAIHIO
SKBUBAJICHTA; B) MOJBILHOCTB; T) THUTP; 1) MOJBHYIO JTOJIIO BEIIECTBA B PACTBOPE.

3agauda Ne2

3aKOHYMUTE MOJIEKYJIIpHbIE U HAMMWIIUTE COKpAllleHHblE HMOHHBbIE YpPaBHEHUS PEaKIHii
B3aUMOJICHCTBUS CIIEAYIOIINX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H2SO4 —

Sb(OH)s + NaOH —

3agaua No3

CocraBbTe MO0 /Ba MOJICKYJIIPHBIX YPAaBHEHHS PEaKLUil K CIIEAYIOIIUM HOHHBIM

Ba?* + CrOs — BaCrOg;

NHs* + OH — NHiOH;

ZnS + 2H" — Zn** +H,S

3azaya Ne4
Borunciure pH 0,05M pactBopa cepHOM KUCIOTHI.

3anaya NeS

Kakwue u3 cienyromux coseit noasepratorcs ruapoinsy: NaxSiOs. Cu(NOz).. KBr? CocraBbre
HOHHBIE U MOJIEKYJISIPHbIE YPAaBHEHUs TMIPOJIM3a COOTBETCTBYIOMMX coliell. Kakoe 3nauenue pH (<
W= 7) UMEIOT PacTBOPHI 3TUX COJICH?

3asaya Neb

Haiinure npousBenenue pactsopumoctu POClz, eciin B 200 mut Boabl pactBopsiercst 2,17 r 3Toro
COCITMHEHHS.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHUCINTETbHO-BOCCTAHOBHTE/IbHbIE NP Ol[eCChI»

B nomarnaeM 3amannu mo Teme «OKHCITUTENLHO-BOCCTAHOBUTEIILHBIC ITPOTIECCHI»: TIepBas 3a1a4a
orieHuBaeTcs B 1,5 6aia; Bropas — B 2,5 Oania; TpeTbs — B 1 Ga.

3agaga Nel
[TonGepute KodhUIIMEHTHI B ypaBHEHUSX OKHUCIMTEIBHO-BOCCTAHOBHUTEIBHBIX PEAKITHIA.

VYKaxuTe TUI KaXKI0W pEaKIIHH.

Paccuuraiite SMEKTPOABWKYIIYIO CHJIYy W ONPEACIUTE HAIMpaBJICHUE CaMOIPOU3BOJILHOTO
MPOTEKaHUsI TIEPBOM pPEaKUUU TMPHU CTAHAAPTHBIX YCIOBHUSAX, HCIOJB3YysS 3HAYCHHS OKHCIIUTEIBHO -
BOCCTAaHOBUTEILHEIX ITOTEHI[AAJIOB:

HJ + H3sPOs — Jo + H3PO3 + H20

HNO; — HNO3z + NO + H20

H[AuCli] + H202 + NaOH — Au +NaCl +02 + H20

NH4sReOs +H, — Re + NH3z + H20

KBrO— 02 + KBr

3agaya Ne2

CocTtaBbTe YpaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEAKIUI:



KMnOs + NaNO2, + H0—

NaCrO2 + H202 + NaOH —

Bi(OH)s + Na2S20s8+ NaOH —

BioO3 + C —

Mg + HNO3 (pass) —

3azmaya Ne3

Jaubl nBe okuciuTenbHO-BoccTaHOBUTENbHBIE mapbl: KNO2, KNOs; u Pb(NO3)., PbO:.
[Monp3ysice TabnMICH CTaHAAPTHBIX OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX IMOTEHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXKHOW peaknuu B ykazanHo cpexe (HNOs3). Paccuwmraiite 3HaueHue
NIEKTPOIBIKYILICH CHIIbI PEAKIUH.

Jlomamuee 3aganue Ne 5
1o TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

B nomamnrHem 3a1aHuu 1o TeMe «DJISKTPOXUMUYCCKUE CHCTEMBI»: TIepBast 3aja4a OIICHUBACTCS B
1 6amm; BTOpas — B 1,5 6amna; Tpethst — B 2,5 Oasia.

3agaua Nel

CocraBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHUS SJEKTPOJHBIX MPOLECCOB U MOJICKYJSIPHOE
ypaBHEHHE TOKOOOpasylolel peakiuu, MpoTeKarole mnpu padoTe TalbBAaHUYECKOTO DJIEMEHTa
Co/Co(NO3z)2 // AI(NO3)3/Al. Paccuuraiite DJIC (E) ransBaHMYECKOTO 3JIEMEHTa TMPH CTAHIAPTHBIX
YCIIOBUSX.

[IpuHsSB mMOoTeHIMAN aHOJAa PAaBHBIM CTAHJAPTHOMY 3HAYEHHUIO, PACCUMTANTE KOHIICHTPAIIUIO
KaTHOHOB MeTajlia B KaTOJJHOM pacTBope, ipu koTopoit 3/1C ranbBaHMYECKOTO 2JIEMEHTa YMEHBIIUTCS
Ha 0,02B.

3agaua Ne2

[IpuBeante cxXeMbI DSJIEKTPOJIHBIX TMPOLECCOB U MOJICKYISIPHbIE YpaBHEHHS PEAKIIHH,
NPOTEKAIONIMX TP AIICKTPOXUMHYIECKOI Koppo3uu raneBaHonapsl  Co/Ni: a) B kucnoii cpene; 0) Bo
BIIQ)KHOM BO3/yXe.

Omnpenenure yObUTh MacChl aHOJA MPU KOPPO3UU B KHUCIOW cpene 3a 20 MUH, €Clih CKOPOCTh
Koppo3uu cocrasuia 0,01 /4.

3azaya Ne3

CocraBbTe 2JIGKTPOHHO-MOHHBIC YpPaBHEHUS SJCKTPOJHBIX IPOIECCOB (aHOJ HWHEPTHBINA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIMH, IPOUCXOIAIICH ITPU JICKTPOJIH3E:

a) pacruiaa NaOH;

0) pactBopa CoSOs,

Berurcnvre ¢akTHYecKkoe KOJMYECTBO MeETallia, MOJYYSHHOTO Ha KAaToJE TPHU DJICKTPOIH3E
Co(NO3)2, eciu 3JIeKTPOJIA3 POBOAWIN B TeueHnH 1 4. Beixoa MeTamia mo Toky coctaBii 85%.

YKaKuTe BO3MOKHBIC IPHYHNHBI YMEHBIICHHUS BBIXO0/a METaJlIa [0 CPABHEHHUIO C PACYCTHBIM.

KoHTpoabHbIe BONPOCHI 110 TeMaM
KonTpoabHble BOonpochl N0 TeMe « XUMHYeCKasi TePMOIHHAM MKa»

OCHOBBI XUMHYECKOH TEPMOJIMHAMUKU: IOHSITHE CUCTEMBI, BHJIbl CUCTEM.
TepmoauHamuueckue napamerpsl U QyHKIIUU COCTOSHUSI CUCTEMBI.

BuyTtpennsis sueprus. Pabora. TeroTa.

[lepBblil 3aKOH TEPMOAUHAMUKH (BBIBOJ).

OHTaNbNMs KaK (QyHKLUS COCTOSHUS CUCTEMbI. DHTANIBIIUSA 00pa30BaHuUs BEILECTBA.
TermoBoit »¢pdext xumuueckod peakuuu. Dakropsl, BIUAOLME HAa TemIoBoH 3ddekt
XUMHUYECKON peaKIyu.

7. Tepmoxumus. 3akoH ['ecca.

8.  CrnencrBus u3 3akoHa ['ecca.

9.  DHrpomnus Kak QYHKLHUS COCTOSHUS CUCTEMBI.

10. Btopoii 3aKOH TepMOTUHAMUKH.

11. Tperuii 3aKOH TEPMOJAUHAMHKH.

ocourwWwdNE



12. Dmueprus ['u66ca.
13. HampagieHue caMONIPOU3BOJIBHOTO MPOTEKAHUS XUMHYECKUX PEaAKIIU.

KOHTpOJ'[beIe BOIIPOCHI IO TEME «XUMMHYeCKasad KHHETHKA)

Xumnueckasi KuHeTuka. CKOpOCTh XUMUYECKOHN PEAKITMH U METO/IbI €€ PEryJIMpOBaHUs.
BnusiHue KOHIIEHTpalMK Ha CKOPOCTh XUMUYECKOM peakiy (3aKOH JAEHCTBYIONIUX Macc).
Bnusinue temnepatypsl Ha CKOpOCTh XumMuueckoi peakiuu. [Ipasuno Bant — ['odda.
Teopust akTHBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprus akTUBallMK. Y paBHEHUE AppeHHyca.

Teopust nepexoJHOTO KOMILIEKCA. DHEPreTUYecKas Juarpamma.

Kpusas MakcBemna — bonbpiiMana. DHepreTndeckuii 6apsep.

Kartanurtnueckne cucteMsl.

Bnusnue karanuzaTopa Ha CKOPOCTh XUMUYECKOUN PEAKIUH.

0. T'oMoreHHBIN U TETEPOTCHHBIN KaTaJIN3.

1. KonebGarenbHbIC pEaKIIHH.

12.  Xumunyeckoe paBHOBecue. OOpaTumMbie U HEOOPATUMBIE PEAKIIHH.

13. KoncranTa XUMHUYECKOTO PAaBHOBECHSI.

14. Cwmemenue xumuueckoro paBaoBecus. [Ipunmun Jle—Illarense.

15. BnusiHue KOHIIGHTpAIMH, JaBJICHUS U TEMIEpPaTypHhI.

16. da3oBble paBHOBECHS.

17. ®a3oBble AMAarpaMMBbl AJIs1 OJJHOKOMIIOHEHTHBIX CHCTEM.

RBoo~Noo~whE

KonTtpoabnbie Bonpocskl o teMme «PacTBopsny

1.  Tlonsatue pactBopa. PacTBopuMocCTh BemecTBa. PactBopumocts rasa.
2.  PactBopbl. CriocoObl BBIpaKEHHsI KOHIIEHTPALMM pPacTBOPOB (MaccoBast MJOJs, MOJIIpHas
KOHLEHTpaLYsl, MOJISIpHAsl KOHLEHTPALMsI SKBUBAJICHTA, MOJIbHAS 101, TUTD).

3. KomnmuratuBHBIE CBOWCTBA pacTBOPOB. M neansHblii pacTBOp.

4.  3axownsl Payns: | (tonomerpuueckuit) u |l (30yummocKkoTMYECKUi M KPUOCKOTTUIESCKHIA ).

5. Ocmoc. OcMmoTtuyeckoe gaBiaeHue. Cxema 0CMOMETpa.

6.  KuCI0THO-OCHOBHBIC B3aUMOICHCTBHS BEIIIECTB.

7. HonHas Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIE MOHATUS U IOJIOKEHHUS TEOPUU
Appennyca.

8.  Jluccommarus KUCIIOT, OCHOBAaHHMW W COJIEM C TOYKH 3pEHHUs WOHHOW Teopuu AppeHuyca
(mpumepsr).

9.  Crenenp auccormanui. CHIBHBIE U CIA0BIE AIEKTPOJIUTHI.

10. Tucconmarus ciadbIx 3JeKTpOoJUTOB. KOHCTaHTa AMCCOITHAIIH.

11. 3akon pazbasnenust OcTBanba.

12. Peaknuu MOHHOTO OOMEHA MEXIY AJICKTPOJUTAMH (Ha pUMEpe peakiuii oOpa3oBaHus caaboro
AJICKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacCTBOPUMOCTH.

14. HouHoe npousBeaeHUE BOIb. Bo1OpOAHBIN M THAPOKCHIIBHBIN TTOKA3aTEIIH.

15. Tuaposms coneit. Tumbl ruaposIM3a CONEH.

16. KoismuecTBeHHBbIE XapaKTEPUCTHKH MpoIiecca MHIPOJIn3a.

17. ®akrtopsl, BAUAIONINE HA IPOLIECC TUAPOIIH3A.

KonTposabHble Bonpochl 1o TeMe «/lucnepcHbie cucTeMb»)

I'ereporennsie cMmecH. JlUCTIEpPCHBIE CUCTEMBI.

HucnepcHocTs. Kitaccupukanum 1ucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodunsHbie 1 110POOHBIE KOJUIOUIBI.
Crioco6b! oTyueHHs KOJUIOUAHBIX PACTBOPOB.

CrtpoeHne KOIOUIHBIX YaCTHUILL.

agrLDdE



IIpaBuno ®dasHca — [leckosa.

VY CcTOHYUBOCTh KOJUTOUAHBIX CUCTeM. CTaOMIN3aTOPHI.
Koarymsamus miodunbHeIX 1 110()OOHBIX KOJUTOUIOB.
CenumenTanys KOUIOUJIOB.

0. Koarymauust KOJUTOMIHBIX PACTBOPOB JIEKTPOJIUTAMH.

11. TlIpaBuno Hlynene — lMapau. Koarynupytomas cnocoOHOCTb.
12. Onrudeckue CBOMCTBA KOJUIOMIHBIX PACTBOPOB.

13. DnekTpuvecKue CBONCTBA KOJUIOMIHBIX PACTBOPOB.

B oo~

KOHTpO.]]l)HLIe BOIIPOCHI IO TEME «OKHCINTEILHO-BOCCTAHOBUTEILHBIE
MpoIecch»

OCHOBHBIE OHATHS TEOPUU OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.
OKHCITUTENbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BEILIECTB.

BaxHeiine OKACIUTENN U BOCCTAHOBUTEIIH.

TuIbl OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX PEAKIUM (IPUMEPHI).
OKHCITUTENbHO-BOCCTAHOBUTENIbHBIN IOTEHIUA.

VYpasuenue HepHcera.

CocraBiieHUE OKUCITUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIMIA.

Hanpasnenue 0KMCIUTENBHO-BOCCTAHOBUTEIILHBIX PEAKIUM.

Nk~

KOHTpOJIbeIe BOIMPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘IQCKI/I6 CHCTEMbID»

DnexkTpoxumMuueckue cucreMsl. Kinaccupukaims 31eKTpoXUMHYECKUX PO LIECCOB.
DNEKTPOXUMHUYECKHUE ITPOLIECCHI, IPOTEKAIOIIUE HA TPAHULIE pa3/iea «KMETaJUl — pacTBOP».
lanmpBannueckuii ameMeHT Jlanmsas — Skoow.

DNEKTPOABHKYILAsl CUJIA TAIbBAHUUYECKOTO JIEMEHTA.

W3mepeHne »neKTpoAHBIX MOTEHUUAIOB. PAn  CTaHZApTHBIX JJIEKTPOAHBIX ITOTEHIMAJIOB.
CBOI/ICTBa METAJJIOB B COOTBETCTBUM C UX IIOJIOKEHUEM B PsI1y HaIPSKEHUM.

6.  Ypasuenue Hepucra.

7. DnexTpoiu3 paciulaBoB U pacTBOpoB. KaToqHbIE 1 aHOIHBIE ITPOLIECCHI.

8.  OObenunenHsli 3akoH @apanes. Beixon o Toky.

9.  Kopposus metaiuioB. Knaccuukaiysi KOppO3HOHHBIX IPOIIECCOB.

10. Xwumudeckas KOppO3usi.

11. Dnekrpoxumuueckas Koppo3usi. AHOJHOE OKHCJIEHHME MeTasyla U KaTOJHO€ BOCCTAHOBJICHHE
OKUCIIUTEIA.

12. Tlpumepsl KOPPO3UH B KUCIIOH Cpeie U aTMOCHEPHOIH KOPPO3HUH.

13.  CkopocTh KOPpO3UH.

14. 3ammra MeTauIoB OT KOPPO3HUH.

15. 3ammrHbIe TOKPBITHUS.

16. DeKTpOXUMHYECKUE CIIOCOOBI 3alUTHI OT KOPPO3UU METAJIOB.

17. Xumudeckue UCTOYHHUKH TOKA. ['aTbBaHUYECKHIA 3JIEMEHT.

18. Xumudeckue UCTOYHUKU TOKA. AKKYMYJISITOPHI.

19. Xumunyeckue UCTOYHHUKH TOKA. TOTUIMBHBIE 3JIEMEHTHI.

ISAEEE A



NP WIOXKEHMUE 2

OueHouyHble cpeAcTBA 1J1s POBeeHNs] MPOMEKYTOUHOM aTTecTaAluu

[IpoMexxyTouHass  arTrecTranuss WUMeEET [EJbI0  ONPENENUTh  CTENEHb  JOCTIKCHHS
3aIJIaHMPOBAHHBIX PE3yJILTATOB 00YUYEHHS 110 TUCHUILIMHE 3a ONpeAeNICHHbIN nepruoa 00yUueHusl.

a) Ilnanmpyemble pe3yJbTaTbhl O0yUYeHHMS M OIEHOYHbIE CpeACTBA /JIsl MNPOBedCHUSs
NMPOMEKYTOUHOM aTTeCTALMMU:



Kon
WHIUKATOpa

HNunukarop nocTrkKeHus
KOMIIETEHITU U

OneHouHbIE CpesICTBA

OIIK-3 CnocobGeH NpuUMEHSITh COOTBETCTBYIOMIMN (U3MKO-MaTEMaTHYECKUM ammapaTr, METOJbl aHaju3a W MOJEIUPOBaHUS, TEOPETUUYECKOro H
AKCIIEPUMEHTAIBHOTO UCCIIEI0OBAHUS MPHU pEeLIeHUH NMPOGECCUOHAIBHBIX 3a/1a4

OIlK-3.1

Hcnone3yer MeTonbl aHaim3a U
MOJEIIMPOBAHUS TPU  pELICHUU
npodeccuoHaIbHBIX 3anad,
MO/JIETUPOBAHUH U MIPOEKTUPOBAHUU
JHEPTrOCHCTEM

Hepeueub meopemu4ecKux 60npocoe

1. OcCHOBHEIE METOAbl XMMHUYCCKOI'O aHaJInu3a.
2. OCHOBHEIE HpI/I60pBI u 060py,Z[OBaHI/Ie JJI1 XUHMHUYCCKOI'O aHajin3a BEUICCTB.
3. MeTOI[I/IKI/I IIPOBCACHUA OIILITOB. HpaBHna TEXHUKHU 0€30I1aCHOCTH.

Ilpakmuueckue 3a0anun:

1. s peakunn CHy ry + CO2 () =2 CO (n + 2 Hz (1 onpenenure BO3MOXKHOE HAaIPABIICHUE
CaMOIIPOU3BOJIFHOTO TEUEHHs PEaKLMM IMpPHU CTaHAAPTHBIX YCIOBHAX M mpu Temmeparype T
=927°C, eciu TensoBoi G QPeKT peakiuu 10 3a1aHHOM TeMIepaTyphbl He U3MEHUTCS. Y KaKuTe: a)
BBIJIEJIACTCS WM TIOTJIOIIAETCS] SHEPTHS B XOJ€ peakuuu; 0) MPUYMHY HAMIEHHOTO W3MEHEHUS
sHTponuu. Paccuuraiite TeMiepaTypy Hadajia peakiuu.

2. Brlpa3ure yepe3 KOHICHTPAIUU PEareHTOB KOHCTAHThl PaBHOBECHS CJICAYIOUINX PeaKIuil
N2 + 3 Ho) = 2 NHzr, AH = -92,2 k/Ix. Ykaxxure HampaBieHHE CMEIICHUS XUMHYECKOTO
pPaBHOBECHS ATHX PEaKIMi: a) IPU NOHIWKEHUN TEMIIepaTyphl, €CIIM AaBJICHHE TOCTOSHHO; 0) pu
MOBBIIICHUHN JIaBJICHHS, €CII TEMIIEpaTypa MOCTOSHHA.

3. CKOJIBKO MILTHUIUTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C TUIOTHOCTBIO 1,84 r/mu
notpedyercs Ay npurotosienus 2 1 0,25M pactBopa?

4. Kakue u3 crnepyronmx coueir moasepratotrcs ruaposm3y: NapSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJICKYJISIPHBIC YPaBHEHHs THAPOJN3a COOTBETCTBYRONIMX coJiei. Kakoe
3HayeHue pH (< win> 7) UMeI0T pacTBOPHI ATUX COJIei?

5. 301b THAPOKCHIA MarHuUs TosTydeH mytem cmermBanus 0,02 i1 0,011, pactBopa MgCl u
0,028 11 0,005 u. pactBopa NaOH. Omnpenenure 3apsa 9acTHI] MOJTYYEHHOTO 30151 U HAIUIITUTE
bopMyITy €ro MUIIEILTBI.

6. PaccunTaiite 37€KTPOABIKYILYIO CHIy U OINpEJeNnTe HalpaBiIeHUE CaMOIPOU3BOJILHOIO
NPOTEKaHHUs PEAKUUU MPHU CTAaHJAPTHBIX YCJIOBUAX, MCHOJb3Ysl 3HAYEHUS OKUCIUTEIIBHO-
BOCCTaHOBUTENBHBIX IToTeHmaioB H) + HsPOs — Jo + H3POs + H20.

7. llpuBeaure cXeMbl 3JIEKTPOJHBIX IPOIECCOB M MOJEKYJSIPHBIE YPaBHEHHs pEakKlUH,
HPOTEKAIOUIMX MPH JICKTPOXUMHUUYECKOIT Kopposuu ranpBaHonapbl  Co/Ni: a) B kucioii cpeze; 6)




Kon
WHIUKATOpa

HNunukarop nocTrkeHus
KOMIIETEHITU U

OneHouHbIE Cpe/ICTBA

BO BJIaKHOM Bo3ayxe. Onpenenure yOblIb Macchl aHOA ITPU KOPPO3UH B KHUCIIOH cpese 3a 20 MuH,
€CJIU CKOpOCTh Koppo3uu coctapmia 0,01 r/4.

8. CocTaBbTe AJIEKTPOHHO-NOHHBIE YPAaBHEHHS JIEKTPOIHBIX MPOLECCOB (aHO HHEPTHBIN ) U
MOJICKYJIIPHOE YpPaBHEHHE PEAKIUH, MPOUCXOAAIIe mpu ajekTposmse pactBopa CoSOs,
Bbruncianre QaxTuueckoe KOJMYECTBO MeETailla, MOJMyYEHHOTO Ha KaToAe NpPU 3JIEKTPOIIH3E
Co(NOz3)2, eciu 351eKTpOJIU3 MPOBOAMINA B TeueHnH 1 4. Bbixo MeTasia mo Toky coctaBmi 85%.
VYKaKuTe BO3MOKHbIE IPUYUHBI YMEHBIICHHSI BBIX0a METAJUIA 10 CPABHEHHIO C PACUETHBIM.

9. IlpoBecTu aHaMM3 BIAUSIHUS KOHLIEHTPAIMK HA CKOPOCTh XUMUYECKOM peakiuu
Na2S203 + H2SO4 = S + SO2 + NaxSOs + H20 mo skcnepuMeHTallbHBIM JaHHBIM. [IpoBecTn
00paboOTKy TONYYEHHBIX JaHHBIX C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
TeXHOJOTHUil. Pe3yabpTaTel ONTOB MPEACTaBUTH B BUAE TaOIHIHI 1.
Tabmuma 1
CxopocTb

peakuuu, 102,
-1

Konnenrpanus
Na»S,03, 102
MOJIB/JT
1,3
2,6
3,9
52
6,5

Bpems
MOSIBJICHUS
MYTH, C c

O0beM, MII
H20

Howmep
OIIbITa

Na2S203 H2SO4

AP WNF-
QB WIN|F-
WO
NININININ

ITo nanHbIM TabsUIB! 1 TOCTPOUTH rpadUK 3aBUCUMOCTH CKOPOCTHU PEAKIIMHU OT KOHIIEHTpaIluH
THOCYJb(aTa HATPHs, OTJIOKMB Ha och abcimcc koHneHTpammo NaxS;03, a Ha ocu opauHAT —
CKOPOCTb PEAKIIHH.

CrenaTh BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIEHTPALMU THOCYIb(aTa HaTpusl.

OIlK-3.2

Cnocob6en MIPUMEHSTH

¢busnko-
ammapar  npu
TEOPETHYECKOM u

OKCIICPUMCHTAJIbBHOM HCCJICJOBAHUHU

COOTB eTCTBYIOH_II/Iﬁ
MaTeMaTH4YeCKHI

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMHUYECKOW TEPMOJMHAMHUKH: CHCT€Ma, TEPMOIMHAMHUYECKHE MapamMeTphl
CHCTEMBI, QYHKIIH COCTOSTHHS CUCTEMBI. [1epBBIii 3aKOH TepMOIMHAMUKHU.
2. DHepreTHKa XUMHYECKHUX POIIECCOB.
3 Ontanbnud. 3akoH ['ecca U ceCTBUS U3 HETO.
4. Ontponus. YpaBHeHnue bonbiimana. Bropoit u TpeTuil 3akoHbl TEpPMOAMHAMUKH.
S Oneprus ['m66ca. HanpapiaeHus XMMHUYECKHUX ITPOLIECCOB.




Kon

HNunukarop nocTrkeHus

OneHouHbIE Cpe/ICTBA

WHIUKATOpa KOMIIETCHIIUH
B pelieHnn 3ajad | 6. Xumunyeckass kKuHeTHka. CKOpoCTh XUuMUUECcKol peakuuu. CpeHsast U UICTUHHAs CKOPOCTU
3Heproc6epe)KeHH;[ pEaKkuun. Kunernueckas KpuBas.

7. CKOpoCTb peakiMy U METO/IbI €€ pEeryJIUPOBAHUSI.

8. Bnusane TemmnepaTypsl Ha ckopocTh peakiun. [Ipasuno Bant-T'odda.

0. OHeprus akTUBalUU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

10. Karanuzatopsl U KaTaluTUYecKue CUCTeMbl. | OMOTeHHBII KaTaus.

11. KaranuzaTopsl U KaTaIUTUYECKUE CUCTEMBI. | eTepOoreHHbIN KaTasus.

12. Xumuueckoe paBHOoBecre. KoHCTaHTa XMMHUYECKOTO PaBHOBECHS.

13. Cwmemenne xumuyeckoro pasHosecus. [Ipunnun Jle [larense.

14. PactBopsl. CriocoObI BhIpaxeHus: KOHIEHTPAIMU PACTBOPOB.

15. PactBopsl anekTponuToB. CTENeHb U KOHCTAHTA 3JEKTPOJIUTUYECKON JUCCOIManuu. 3aKOH
paz6aBnenus OcTBaibaa.

16. Jucconmarust KUCIOT, OCHOBaHUi, cosieif. AMGOTepHbIe IIEKTPOIIHTHI.

17. PactBopumocts. [IpousBenenne pacTBOPUMOCTH. YClIOBHE 00pa3oBaHUS M PAaCTBOPEHUS
OCaJIKOB.

18. Huccounanus Boasl. MoHHOE niponsBeneHne Boasl. pH.

19. I'maponus coneil. CteneHb U KOHCTaHTa THAPOJIU3a.

20. Jucnepcusie cucrembl. Knaccudukarms. JInopunsusie u m1uodoOHbIe KOIOUIBI.

21. CtpoeHue KOJUIOUIHBIX YaCTHLl.

22. Koarymsiiust KoJutouaHbIX pacTBOPOB.

23. OxucnuTeIbHO-BOCCTAaHOBUTENIbHBIE CBOWCTBA BemlecTB. Knaccupukamus oKUCIUTENbHO-
BOCCTaHOBMTEJBbHBIX PEAKIHH.

24. DJIEKTPOXUMUYECKHE CUCTEMBI. 3akoHbI Dapajiest. DNeKTPOIHBIN TOTSHIIUAIL.

25. l"anmeBarMueckuii anemenT Jlaramans Skoon.

26. DNIEKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciyiaBoB. [I[puMeHeHre 3JeKTpou3a.

217. DNEeKTPOoan3. AHOIHBIM M KaTOIHBIA MPOIIECCHI IPU AJIEKTPOIIU3€e pacTBOpoB. [IpuMenenue
AJIEKTPOIIN3A.

28. Koppo3swus. Bunsl kopposun. Crioco0sl 31Tl METAIIOB OT KOPPO3UH.

Ilpakmuueckue 3a0anusn:
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WHIUKATOpa

HNunukarop nocTrkeHus
KOMIIETEHIN N

OneHouHbIE Cpe/ICTBA

1. Hamucate 3JIEKTpOHHBIE ypaBHEHUS DJIEKTPOIHBIX INPOLECCOB, YPABHEHHUE CyMMAapHOU
TOKOOOpa3yromiei peakimu, BeIIUcauTh DJIC rajapbBaHUYECKOTO AJIEMEHTA, €CIIM KOHIICHTpaIluu
1oHOB MeTasutoB pasHsl: [AR]=0,001 mons/n, [C0?*]=0,1 Monb/m.

2. Hammucatb MOHHBIE U MOJIEKYJIIPHBIE YpaBHEHUsI peakiuii ruaposmsa cojeit: KsPOs; NaxSOq;
ZnCl,.

3. 3aKOHYHTH YPAaBHEHHUS PEAKIINi, HATIMCAB UX B MOJICKYJIIPHON M HIOHHOW (hopmax:

Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa runpokcuna kanbius cogepxurcs 478,8 r Ca(OH)2. [InoTHOCTH pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUsI OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIX PEAKIIUA:

K2Cr07 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3 + H20 —.

6. Hamucath 5IeKTpOHHBIE YpaBHEHHS JJIEKTPOJHBIX TMPOIECCOB, YPaBHEHHE CYMMAapHOM
TOKOOOpa3yromiel peakuuu, BIYUCIUTh J/]C raipBaHUYECKOTO SJEMEHTa, €CIM KOHIEHTPaIluu
MOHOB MeTa/uIoB paBHbL: [MN?*]=0,01 mons/m, [Au3*]=0,1 Moms/m1.

7. 3aKOHYUTH YpaBHEHMS PEAKIIMiA, HAMCAB MX B MOJIEKYJIIPHOUM U HOHHOM hopmax:

NH4OH + HNO3 —, Zn(OH), + NaOH—, AIPO4 + Na;SO4 —.

9. Hanucarb 3J€KTpPOHHBIE YPaBHEHMsI 3JIEKTPOJHBIX IMPOLECCOB, YPAaBHEHUE CyMMapHOU
ToKOoOOpa3yromel peakunu, BoIYUcIuTh 3/]C rajpBaHUYECKOrO 3JEMEHTA, €CJIM KOHILEHTpalUuu
MIOHOB METAJUIOB PaBHEL: [ZN2*]=0,01 mons/1, [Cu*]=1,0 MomnB/m.

10. Cynbdar amomunus maccort 36,4 r pactBopwin B 100 T Boasl. [1IOTHOCTE MOTyYe€HHOTO
pactBopa 1,32 r/mi. Paccumraiite: o(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

12. 3akOHYHTH ypaBHEHUS PEAKIMH, HAITUCAB UX B MOJICKYJSIPHOM U HOHHOM BHJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepMOAUHAMHUYECKYO BO3MOXKHOCTh MpoTekanus peakunu CaO ) + 2 C) =
= CaCa ) + CO), AHr = 460 k[ mpu cTaHmapTHEIX ycaoBuUsX. Paccunraiite TemmnepaTypy Hadaia
peakmmu, ecnu  S(Ca0)=38 JIx/monb'K; S(C)=6 J[Ix/™MonbK; S(CaCz)= 70 Jx/momnb-K;
S(CO)=197 Nx/monn-K.

14. CoctaBbTe ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUA:
KMnO4 + NaNOz + H2SO4 —, Cr2(S0s)3 + Br, + NaOH —.

15. Onpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTh npoTekanust peakiuu 2 Ch ) + 2 H20

=4 HCl) + O2 (), AHy = 115,6 xJI)x ipu CTaHAapTHBIX YCI0BUsIX. Paccuuraiite TeMneparypy Hadana
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peakimu, eciu S(C)=223 JIx/mons K; S(H20)=189 JIx/mons'K; S(HCl= 187dx/momp-K;
S(02)=205 Tx/moib-K.

16. HamiicaTh ypaBHEHHs peakIuii FUIposm3a B MoJieKy IspHOM 1 nonHoM Buje: CrClz, NaNOs,
K2COs.

17. CocTaBbTe YypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI:
K2Cr207 + NaSO3 + H2SO4 —, KMnOs + NaNO2 + H20 —.

18. T'omorennass peakuus npoTekaeT mo ypaBHenuto Hz ) + l2 ¢ = 2 Hly). Havanbnas
KOHIIEHTpaius Bojopona 2,1 momnw/n, noga 1,5 mous/i. Bo CKOJIBKO pa3 M3MEHHUTCS CKOPOCTH
peakuuu, koraa npopearupyet 30% Bogopoaa’?

19. B 640 mu Boas! pactBopuwiu 160 r xmopuza xenesa (I1I). IlnoTHOCTS mOTyYeHHOTO pacTBOpa
1,032 r/mn. Paccunraiite: w(FeClz); Cwm; Cox; Cm; N(FeCl3) u N (H20); T.

20. Ompenenure TEPMOIUHAMUYECKYIO BO3MOKHOCTh MpoTeKaHus peakuuu CSy () +3 Oxn=
=CO2 1 + 2 SO2 (), AHr = -1075 Ik npu CTaHAAPTHBIX YCIOBHAX. Paccuuraiite TemnepaTtypy
Hauauna peakiun, eciu S(CS2)=151 JIx/monb K; S(02)=205 Tx/monb K; S(CO2)= 213 Ix/monb K;
S(S02)=248 JIxx/monb K.

21. Peakuus unet no ypaBHeHuro: 2 Ha () + Sz (r) = 2 H2S(r). HauanpHas koHUEeHTpanus Bo1opoaa
2 Mob/11, cepsl 1,5 Mo/ 1. OnpenenuTe BO CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIMU K MOMEHTY,
korna npopearupyet 0,7 Moyb/1 Bogopoia?

22. Onpenenure TEPMOIMHAMUYECKYIO BO3MOKHOCTD POTEKAHUS peakiyn 2 ZNS ) + 3 Oz =
=227n0 ) + 2 SOz (1), AHr = -890 x>k mpu cTaHAAPTHBIX yCIOBHUiX. Paccumraiite Temmneparypy
Hauaa peakiuu, ecym S(ZnS)=58 JIx/mons K; S(02)=205 JIxx/mons K; S(ZnO)= 44 JI/monb K;
S(S02)=248 JTx/moib-K.

23. HavyasibHbIe KOHIICHTPAIUK UCXOTHBIX BemiecTB B peakiuu: 2 SOz () + Oz () = 2 SO3 (1) ObuH
paBHbI 1,8 Monb/n SO2 u 2,4 Mosb/1 O2. Bo cKOJIBKO pa3 M3MEHHTCS CKOPOCTh PEaKIIMU K MOMEHTY,
koraa npopearupyet 0,8 Mo/ SO2?




6) HOpﬂIlOK MPpoOBEACHUSA I[pOMe)KyTO‘-IHOﬁ aTTeCTAalMi, IOKA3aTEC/IU U KPUTEPUHN
OIICHUBAHUA

[IpomexyTouHass arrecranuss MO AUCHUILUIMHE «XHMHS» BKIIOYAET TEOPETHUYECKUE
BOTIPOCHI, TIO3BOJIAIONIUE OIICHUTh YPOBEHb YCBOCHHUSI OOYJAIONTUMUCS 3HAHUH, U IPAKTUYECKUE
3a/1aHMs, BBIABJISIONINE CTENEHb C(HOPMUPOBAHHOCTH YMEHHUM U BJIaJICHHUM, IPOBOAUTCS B hopme
3adeTa.

3a4eT Mo JMaHHOW AWCIUIUJIMHE TPOBOJMTCS B yCTHOUM ¢dopme mo Ouieram, Kaxablid W3
KOTOPBIX BKJIKOYAET 2 TEOPETUUECKUX BOTIPOCA U OJJHO MPAKTHYECKOE 3a/1aHUE.

Ilokazamenu u Kpumepuu oyeHueanus 3avema:

«3a4TEHOY» - 00YYArOUTUICS IEMOHCTPUPYET MOPOTOBBIH YPOBEHHb CHOPMUPOBAHHOCTH
KOMIETCHIIMI: B XOJI¢ KOHTPOJBHBIX MEPOINPHUATUNA JTOMYCKAIOTCS OIIMMOKH, TPOSBIACTCS
OTCYTCTBHUE OTJICTBHBIX 3HAHWH, YMECHHH, HABBIKOB, O0YYAIOIIUNACS UCTIBITHIBACT 3HAYUTEIBHBIC
3aTPyAHEHUS MPU ONIEPUPOBAHUM 3HAHUAMHU U YMEHHUSIMU MPU UX NIEPEHOCE HAa HOBBIE CUTYAaIlUH;

«HE 3a4TEHOY» - 00YYAIOIIMIICS HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEICHHUS
U 00bsICHEHHST MH(POPMALIMH, HE MOKET MOKa3aTh MHTEJUICKTYalIbHbIE HABBIKH PEIICHUS POCTHIX
3ajady.
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