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1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

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

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

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

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

"Xumus" B 00beMe MPOTpaMMBI CpeHEl 00111e00pa30BaTEIHLHOM ITKOJIBI

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

I'eonorus

be3onacHOCTb KU3HEEATEIbHOCTH

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS
AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare OCBOCHHSA IUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYYAIOUIUHCSA TOJKEH
001a/1aTh CIEAYIONTIMHI KOMITCTCHITHSIMHU:

KOI[ HHIUKaATOopa I/IHIII/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

VYK-1 CnocoGeH oCylIecTBIATh KPUTUYECKUI aHaIW3 MNpOOJIEMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO MOJIX0/1a, BRIPA0aThIBATh CTPATETHIO JICHCTBHI

YK-1.1 AHanu3upyeT NpoOJEMHYIO CHTYaIllMl0 KaK CHCTEMY, BBIABIAS €€
COCTaBJISIFOLIME U CBA3U MEXIY HUMH
YK-1.2 Kputnuecku orieHuBaeT HaIGKHOCTh UCTOYHUKOB HH(pOpMauu, paboTaeT ¢

MPOTUBOPEUNBON WHPOpPMAIEl U3 pa3HBIX HCTOYHHKOB, OIMpEAeNseT
npoOensl B HMHPOPMALMKM, HEOOXOAUMOM HJisi pEIIeHUs] MPOOIeMHON
CUTVAIINH, U IPOEKTUPYET NPOLIECCHI 10 MX YCTPAHEHUIO

YK-1.3 Pa3zpabatbiBaeT U colepiKaTenbHO apryMEHTHUPYET CTPATEeTHUI0 PEelIeHUs
MpoOJEMHON CUTyallMM Ha OCHOBE CHUCTEMHOTO M MEXIUCITUTUTMHAPHOTO
MOAXOAOB; CTPOMT CLEHAapUU pealu3aliid CTPATEeTuH, OmIpenemss
BO3MOYKHBIE PUCKH U TIpeIaras MyTH UX YCTPaHEHUS




4. CTpyKTYypa, 00bEM U coiepKaHue TUCUUTLTHHBI (MOIYJIs1)

OO6mmast Tpy10€MKOCTh JUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX enHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabora — 6,4 akaJi. 4acoB:

— ayIuTOpHas — 6 akaJi. 4acoB;

— paeayautopHas — 0,4 akaj. 4acos;

— camocTosiTeabHas padota — 133,7 aka. 4acos;

— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
®dopma aTTecTaluu - 3a4E€T

AynuropHas s s
KOHTaKTHas paboTa E £ Dopma TeKyIIero
=
B aKaJl. 4yacax 5} Bung KOHTPOJIS
Pazpmen/ Tema 2 (B axaz. yacax) == . p Kon
> 3 © | camocTosTeNbHOM | yCcIIEeBa€MOCTH U
JUCIIUILIAHB R £ < . | KoMIeTeHIUH
2 5 paboThI TIPOMEKYTOYHOM
nmad. | mpakT. | &
Jlex. 23 aTTecTaluu
3aH. 3aH. | L &
1.
CaMOCTOSITCIIBHOE
H3ydeHue yaeoHon
qu Ha z;oﬁ 3amuTa YK-1.1,
1.1 Xummaeckast TepMOANHAMUKA 21 e };T . KOHTPOJBHOMN VK-1.2,
PaTyph; paboThI. VK-1.3
- peueHue
KOHTPOJIBHOM
paboTHI.
CaMOCTOSITCIIBHOE
H3ydeHue yaeoHon
qu Ha t?:oﬁ 3amura YK-1.1,
1.2 XuMnueckass KHHETHKA 22 e };T . KOHTPOJIBHOM VK-1.2,
PATYPEL, paboThI. YK-1.3
1 - peueHue
KOHTPOJIBHOM
paboTHI.
- oopmnenue
OT4YETA 10
71a00paTOPHBIM
aboTaM;
P ’ Samura
CaMOCTOSITENILHOE nabopatopHoi YK-11,
1.3 PacTBOpBI 2 1 24,7 .| pabGotsr 3amuTa VK-1.2,
u3yueHue y4eOHOH .
N KOHTPOJIbHOM YK-1.3
U Hay4HOUH
paboThI.
JIUTEPATYPHI;
- pelieHne
KOHTPOJIbHOM
paboTHL.




CaMOCTOSITENbHOE
u3ydceHHe y4eOHOH

i HAVHOM amura VK-1.1,
1.4 [TucniepcHbIE CUCTEMBI 22 e };1; . KOHTPOJIBHOM YK-1.2,
PaTyphl; padoTHL. VK-1.3
- perieHue
KOHTPOJBHOH
paboThL.
CaMOCTOSTENbHOE
u3ydeHune yueOHon
15 qu Ha y;oﬁ 3amura YK-1.1,
OKHCINTETBHO-BOCCTAHOBUTEIILHEIE 20 i KOHTPOJIBHON YK-1.2,
JIUTEPaTypBHI;
IPOLECCHI paboThL. VK-1.3
- perieHue
KOHTPOJIBHOH
paboThL.
- ohopmiieHne
oT4eTa 1o
1a60paTOPHBIM
aboram;
P . 3amura
CaMOCTOSITEIIBHOE J1abopatopHoii YR-L1,
1.6 DneKTpOXMMHUYECKUE CUCTEMBI 24 ~| paborel. 3ammura VK-1.2,
u3ydeHue yueOHon .
. KOHTPOJIbHOU YK-1.3
W HAy9IHOH
paboTsl.
JIUTEPaTyphI;
- perieHne
KOHTPOJIBHOMN
paboTHI.
HWroro no pazneny 133,7
Hroro 3a cemectp 133,7 3a4ET
HWroro no aucuuminzHe 133,7 3ayer




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

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

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

JIeKIIMOHHBIN MaTepHall 3aKpeIusieTcss B XoJe Ja0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHBIX
pa0oTax BBIMOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
IIPOBEJECHUH J1a00PaTOPHBIX 3aHATHH MCIONb3YETCS METOJ KOHTEKCTHOIO OOY4YEeHMsI, KOTOPbII
II03BOJISIET YCBOUTH MAaTEpHall IIyTEM BBIABICHMS CBA3CH MEXAY KOHKPETHBIM 3HAaHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCIHOJB30BAaTh TEXHOJOTUIO KOJUJIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTHYeCKas Mapa, JUHaAMHUYecKas Iapa,
BapHalliOHHAsl Iapa; COBMeENlass €€ C TEXHOJIOTMEeW MOJyJbHOro 00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (QOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUHM  OIBITOB,
UCIOJIb3YS IPUEMbI AHAJIOTUU U CPAaBHEHUSI.

CamocrosTenbHas paboTa oOyyaromMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIe
(GopMbI yueOHOW AESITETbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue o(OpMIICHUS
71a00paTOpHBIX pabOT, MOArOTOBKA K NMPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTIOJHUTEIHLHOIO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEeHHE U MpopaboTKa HaydyHOH JUTEepaTypsl B
o6ubnuoreke, HanucaHue pedepaToB U KypcoBBIX pabOT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uTOroBoM arrectranuu.CaMocTosITeNIbHasT padoTa o0yJaronuxcsl TOJbKHA OBITh HANpaBJIieHA Ha
3aKpeIUIeHUs] TEOPETUUECKOro MaTepuaia, U3JI0’)KeHHOTO IpernojiaBaTeseM, Ha popadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4eHHE, Ha TOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHHUE JIOMAILTHUX 33JaHUI U TOJATOTOBKY K PYOEXKHOMY U 3aKJIFOUUTEIBHOMY KOHTPOJIIO.
[Tpu npoBeneHnn pyoe KHOTO U 3aKJIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHM 3a/1a4aMH, CTOSIIIIUMU
nepeJsl MpernojiaBaTesieM, SIBISIIOTCS: BBISBJICHHE CTENEHM IPAaBHJIBHOCTH, O0beMa, TITyOHHBI
3HAHWUW, YMEHUH, HaBbIKOB, ITOJIYYEHHBIX IIPU U3YUYEHUU Kypca HApSAAy C BBIABICHUEM CTENEHU
CaMOCTOSITENIbHOCTH B IPUMEHEHUH TIOJTyYEHHBIX 3HAHUN, YMEHHUI U HaBbIKOB.

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

6 YuedHO-MeTOoANUYECKOE 00ecTeueHe CAMOCTOSTEIbHOM PadoThl 00yYaloIMXCS
ITpencraBneno B npuiaoxxeHuu 1.



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

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

a) OcHoBHas JquTEpaTypa:

1. OcuoBbl xumun: ydeOnuk / B.I'. MBanos, O.H. I'eBa. - M.: KYPC: HUIL[ UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaspuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 26.04.2023). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yge6noe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropck : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 26.04.2023). - MakpooObeKT. - TeKCT : 37eKTpOHHBIIH. - CBeIeHUS
noctymHbl Takke Ha CD-ROM.

0) JlomostHMTEIbHAS JINTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucniepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Marauroropckuii roc. rexunyeckuit yu-T um. I'. 1. Hocoa. - Marauroropek : MI'TVY nm.
I'' WM. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. o9kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 26.04.2023). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Ceenenus noctynasl Takke Ha CD-ROM.

3. Konana, JI. I'. OxuciuTenbHO-BOCCTaHOBUTENBbHBIE peakuuu. OCHOBBI AIIEKTPOXUMHUH '
yuebnoe mocodue / JI. I'. Konsaa, D. P. Mymuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ui.,
TabII. URL:
https://magtu.informsystema. ru/uploader/ﬁIeUpIoad’)name 1147 .pdf&show=dcatalogues/1/1121163/1
147 pdf&view=true (mara obpamenus: 26.04.2023). - MakpooObeKkT. - TeKCT : DIEKTPOHHBIH. -
Nmeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHKa. COCTOSIHME XUMHUYECKOTO paBHOBECUS :
npaktukyM / O. A. Mumypuna, D. P. Mymimuna, O. B. EpioBa ; MarHUTOrOpCKHi TOC. TEXHUYESCKHIMA
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
THTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOGpamienus: 26.04.2023). - MakpooObekT. - TeKCT : 3JEKTPOHHBIH. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmas xumusa: yueb. I TEXHHYECKMX Hampas. U cmern. By3oB /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicr. mik., 2007.- 557 c.: nin. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEICTBEHHBIMN.

6. Kpartkwmii cnpaBoyHHMK (Qusnko-xumuueckux BemmuunH / coct.. H. M. Bapon, A. M.
[Tonomapera, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papuens, A. M. Tlonomapesoii. - 10-¢
u3f., ucnp. u gon. - CII6. : MBan ®denopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Teker:
HEIOCPEICTBEHHBIMN.

7. VI3BecTus BbICIINX YUE€OHBIX 3aBeICHUN. XUMHUS U XUMHUECKasi TEXHOJIOTHSI:



Hay4JHO-TeXHU4ecKui xypHai — ISSN 0579-2991.

B) MeToan4yeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IIPOLIECCOB: METOJANYECKUE YKA3aHUS K
71a00paTOpHBIM paboTaM IO AUCUUILIMHE «XUMHA» JUIsl O00Yy4arolUMXcs BCeX HaIpaBlICHUH
NOJArOTOBKM W  CHeUWajbHOCTEH 1HEeBHOW (opmbl  oOyuenus / O.A. Mumiypuna;
Maruautoropckuii roc. rTexunueckuit yH-T um. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. U.
Hocoga, 2016. — 11 c. — Tekcr : HemoCpeACTBEHHBIH.

2. Komsma, JI.I. Xwumudeckas TepMOIWHAMHUKA: METOIWYECKUE YKa3aHUSA IS
CaMOCTOSITENTbHONW palbOoThl MO AMCUUIUIMHE «XUMHs» i 00ydYaroMIMXCsl BCEX HaIpaBICHUI
MOJTOTOBKK U crieranbHocTeii Bcex (popm obyuenus / JL.I'. Koasga; MarHuToropckuii roc.
texundyeckuil yH-T uM. ['. YI. HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2020. — 18 c. —
Tekcr : HenocpeICTBEHHBIMN.

3. Komsma, JLI. CkopocTh XMMHYECKHUX pEaKIHA W XHUMHUYECKOEC pPaBHOBECHE:
Mertoauyeckue ykazaHus K JaOOpaTOpHBIM paboTaM IO JUCHUIUIMHE <« XUMHS» AJs
00y4aroIIMXCs BCEX HANPaBJICHUI MOATOTOBKH M ClielHaibHOCTEH Bcex (opm oOyuenus / JL.T.
Konspa, E.B. Tapactok; Maruuroropckuii roc. texHuyeckuit yH-T um. . WM. Hocopa. —
Marnutoropek : MI'TY um. I'. . Hocosa, 2020. —8 c. — Tekct : HemocpeACTBEHHBIH.

4. PognonoBa, H.M. Xumuueckass KuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOJINYECKUE
YKa3aHUs JUIsl CAMOCTOATEIbHONW pabOThl MO JUCHMIUIMHE «XHUMHUS» I 00y4yarouuxcs BCEX
HaIpaBJICHUH TOATOTOBKH M clienuaibHocTel Beex (opm oOyuenus / H.. Poauonosa, A.Il.
ITonomapeB; Maruuroropckuii roc. TexHuueckuii yH-t uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HemocpeACTBEHHBIH.

5. Uynpoga, JI.B. PactBopsl: MeTomudeckas pa3paboTka K Jab0OpaTOpHBEIM padoTaM o
JUCLUIUIMHE «XUMMS» AJIs1 00y4aroluXxcs BCeX HaIpaBIeHUH MOJArOTOBKU U CIELUAIbHOCTEH
Bcex opm ob6yuenus / JI.B. Uynposa, T.M. Kynukosa; MarHUTOropckuii roc. TeXHUYECKUN YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . Hocosa, 2020. — 41 c. — Teker :
HEIOCPEICTBEHHBIMN.

6. Uynposa, JI.B. PacTBopbl: MeToMuecKas pa3paboTKa K CaMOCTOSATENIbHONW paboTe 1o
TUCHUIUIMHE «XUMHS» Uid  00ydJarolMXcs IO BCEM HalpaBiIeHUSM MOJITOTOBKU U
crienuanbHoOCTAM Beex (opm oOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumypusa;
MarnuTtoropckuii roc. tTexundeckuii yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY mm. I'. 1.
Hocoga, 2017. — 26 c. — TekcT : HemocpeACTBEHHBIH.

7. Konsima, JI.I'. KomnoumHbie pacTBOPBI: METOAWYECKHE YKa3aHUS K JabopaTOpHOM
paboTe MO TUCHMIUIMHE «XUMHS» U1 00y4aroluXcs MO BCEM HAIPaBICHUSM MOATOTOBKU U
crieranbHOCTIM BeeX (opm oOyuenus / JI.T'. Konsna, JI.A. BoabsiH; MarHuTOropckuii roc.
texHndyeckui yH-T um. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. -9 c. —
TekcT : HemocpeACTBEHHBIM.

8. Konsima, JL.I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM: METOJUUECKUE YKAa3aHUs
K J1abopaTopHOM paboTe MO MUCHUIUINHE «XUMHUS» UIsI OOYYaroIIMXCs BCEX HaIpaBICHHUI
NOJATrOTOBKM W crenuaibHocTeil Bcex ¢(opm oOyuenns / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. Texanueckuil yH-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY nm. I'. W.
Hocoga, 2020. — 10 c. — Tekct : HemocpeaCTBEHHBIH.

9. Komsma, JI.I'. OkucIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH M AJIEKTPOXHUMUYECCKHE
MPOIIECChl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIbHON padoTe A 00ydyaromuXcsl 0 BCEM
HAMpaBJICHUSAM TOATOTOBKH M CHeNHaIbHOCTIM Bcex ¢opm obyuenust / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mymnuna; Marauroropckuii roc. texnudeckuii yH-T uMm. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HeoCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHYECKHE MPOIECChl: METOJUUYECKHE YKazaHUs K
nabopaTopHOil paboTe MO0 AUCHUIUIMHE «XUMUS» Ul 00ydaroluXcs MO BCEM HAIpPaBICHUAM
MOJrOTOBKH U CIIEIMANTBHOCTSIM Beex Gopm oOyuenust / O.A. Mumypuna, H.M. Poxgnonosa;
Maruautoropckuii roc. tTexunueckui yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.



r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe o6ecnneuenne

HaumenoBanue o
o Ne norosopa CpoK JIeHCTBYSI JINIICH3UH
MS Office 2007 |y, 135 o1 17.09.2007 SeccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
FAR Manager |cBo60HO 0eccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIIMOHHbIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DOnexTpoHHas 0a3a MEPUOAMYECKUX H3JIaHUI
East View Information Services, OOO
HauunonansHast
undopmanuronno-ananurtuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYYHOT'O ITMTUPOBAHUS
[TouckoBass cucrema Axagemus Google
(Google Scholar)
Wudopmanmonnas cuctema - EnuHoe OKHO
JI0CTyMa K MHPOPMAIIMOHHBIM pecypcaM
®denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
yapexaenne  «®Denepampueii  unacTuTyT|URL: http://www1.fips.ru/
MIPOMBIIIIJICHHONW COOCTBEHHOCTHY
Poccuiickas T'ocynmapcTBeHHass OuOnIMOTEKA.
Karanoru
OneKkTpoHHbIE pecypchl Oubmmorexku MITY
uMm. I'.11. HocoBa

9 MaTepuaJibHO-TEXHHYeCKOe o0ecreyeHrue TUCIUNIHHBI (MOTYJIs1)

https://dlib.eastview.com/

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

URL: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

https://magtu.informsystema.ru/Marc.html?locale=ru

MarepuanbHO-TEXHHUECKOE 0OecTieueHUe JUCIUIUINHBI BKITFOUAET:

VY4eOHble aynuTOpUM s TPOBEACHMUSI 3aHATUH JIeKIUMOHHOro Tuma. OcHaleHue:
MynbTUMeANIHBIE CPEICTBA XPAaHEHHUS, TTepeIauu U MpeICTaBIeHUs UHPOPMALIUH.

Y4eOHble aymuTOPHHM ISl TPOBEINCHHS  JIA0OPATOPHBIX  3aHATHH, TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJbTAIUM, TEKYILEro KOHTPOJS M MPOMEXYTOYHOH aTrectanuu. OCHalleHHE:
O6opynoBaHue JUIsl BHIIOJHEHUS J1a0OpaTOPHBIX padOT, XUMUYECKas TIOCy/Aa, peakTuBbl, HarnsaHeie
MaTepHalbl: TAOJIUIIbI, CXEMBbI, TIAKaTHI.

[Tomemenust st caMmocTosTeNbHOM paboThl oOydarommxcs. OcHarenue: [lepcoHanbHBIC
kommbeioTepsl ¢ makerom MS Office, Beixomom B HMHTEpHET M € JOCTYIIOM B JIIEKTPOHHYIO
MH(pOPMaAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

[Tomemienust Ay XpaHeHUs1 U NPOPUIAKTHIECKOTO 0OCITYXHBaHUS Y4eOHOTO 000pYIOBaHUS.
Ocnamenue: Crenmnaxu, cei@bl 1711 XpaHeHHs] yueOHOro o6opyaoBanus. MIHCTpyMeHTHI U1 peMOHTa
n1abopaTOpHOTO 000PYJOBAHUS.



MNPUJIO)KEHHE 1

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHe CAMOCTOSITEIbHOM PadoThl 00y4aromuxcs

CamocrosarenbHass paboTa o0OydarOUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
IIPOUCXOJIUT Kak BO BpeMs J1a0OpaTOPHBIX 3aHATHM, TaK M Ha IUIAHOBBIX KOHCYJIbTAlUSAX, U Ha
BHEAYJAUTOPHYIO, MPOUCXOJSIIYI0 BO BPEMS MOATOTOBKM CTYAECHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHAM U BBINOJIHEHHS JOMAIIHUX 3aJaHUM.

AymuTopHass caMOCTOsTENbHAs paboTa OOyYalomUXCs MOpEArnoiaraeT  MpOXOXKICHHE
TECTUPOBAHUSA 10 KAXKAOMY pa3Jeily JUCLMILUIMHBL. TeCThl BKIOYAIOT TEOPETHUECKNE U TPAKTUIECKHUE
3aJjaHus, OTBETHl Ha KOTOpBIE TPEOYIOT TMIyOOKOr0 IMOHMMAHHUS M3Y4YEHHOrOo MaTepuana. TecTbl
IIOCTPOEHBI €IMHOOOPA3HO: K KaKIAOMY BOIIPOCY MpeAJaraercsl 4eThblpe BapHaHTa OTBETOB, Cpelu
KOTOPBIX OJMH HJIM HECKOJIbKO MpaBUJIbHBIX. OOpaboTKa pe3yiabTaTOB OCYIIECTBISIETCS IyTEM
COIIOCTAaBJICHUS MOJTYYEHHBIX PE3yJIbTaTOB C STAIOHHBIMM U IIPOTEKAET O4eHb ObICTpO. MakcumasabHOe
KOJIMYECTBO 0aJIOB B Kak0i Teme Kypca — 10.

Bapl/laHTbI TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
XumMuyeckas TEPMOAUHAMHUKA

B tectax no teme «XuMu4eckass TEPMOJAMHAMHUKAY: MIEPBBIC IECTh 3aJIaHUI OLIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aimi, a BOCBMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oayia.

Teer Ne 1

1. Ilpu paccMOTpEHUU XUMHUECKOW PEaKLUU cucmema O3HAYaer:
a) MCXOJHbIE pEeareHThbl
0) OPOAYKTHI XMMUYECKOH peakiuu
B) pEaKUMOHHBIN COCY]l
I) HCXOJAHBIE PEareHThl U MPOAYKTHI pEaKLIuU
2. TlepBerlii 3aK0H (TIEpBOE HAYAIIO) TEPMOIMHAMHUKHI MAaTEeMaTHIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= A (- EA/RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBNNS PEaKIMOHHON cucTeMbl nosblmaercs (AH > 0)
0) TeroBoil 3¢ ekt peakuuu otpunarenex (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI MOBBILIAETCS
4. CrangapTHble TeIUIOBbIe 3()(PEeKThl MPUHITO 0003HAYATH:!

a) AUct B) Q 101,3 213
6) AHozgg 1") AHct
5. Kaxkue u3 mpuBEeICHHBIX PEAKIINH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 Ny + 3/2H,=NHj , AH = — 46 K]I>x/Moib
0) H+4/2 0,=H,0, AH = -242 K]]x/Monb
B) /2 N2+ 1/2 02=NO , AH = 90 K]I>x/monb
r) 1/2Hy+ 1/2 I,=HI, AH = 26 K]Ix/mMoab

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs oKcHia azoTa ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 02 =NO
6) N+ 1/2 O,=NO r) NHz+5/20, =2NO+3H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU (o + CO (), mornmotunock 22 /K TEMIOTHI.
DHranenus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5



8.

0) -200,5 r)735
Hnsa peakuuun  NiO ) + C (pagur) = NI o + CO (. Ompenenure BO3MOXKHOE HaIlpaBIICHHUE
CaMOITPOU3BOJILHOTO TCUCHHS PEAKIMU IIPH CTAHAAPTHBIX YCIOBUAX M MPH Temiieparype 627°C.

BemectBo AH®393  (KJI>k/MOJIB) S%gg  (Jx/mMonb*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBete ykaxuTe 3HaueHus sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBUSX, IPU TEMIEpaType

627°Cun Temneparypy Hayajia peakuuu

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

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

9. Kak uzMmeHsieTcs SHTPONHUs IPU Pa3N0KEHUU KapOoHaTa Kaublus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS

0) yMeHbIIaeTCs T') HE 3HAI0

10. [lanHas peakuus:

2KClO3 (TB) —2KCl1 (TB)+302 @ AH<O

MOJKET CaMOITPOU3BOJIBHO MTPOTEKATh

a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MPOTEKATh

0) B 00OpaTHOM HaIpaBJICHUH I') HE 3HaI0

XuMHu4Yeckasa KHHETHKA

B Tectax no teme «Xumuueckasi KHHETUKa»: IEPBOE, BTOPOE, TPETHE, YETBEPTOE U MATOE 3aAAHUS

onenuBarorcs B 0,5 6amna; mecroe, ceIbMoe, BOCbMOE, JEBITOE M JIecsaToe — B 1 0ajl, a OJUHHAAIATOS
—B 2,5 Oaia.

=

TecTt Ne 1

Paznen xuMum, U3ydaronuii CKOPOCTH M MEXaHU3MbI XUMHYECKHIX PEaKIfii, Ha3bIBACTCS
a) XUMHUecKas TepMOJANHAMUKA
0) TepMOXUMHUS
B) XMMUYeCKasi KHHETHKa
CKopocTh XMMHUYECKOH peakliuy — 370 ...
a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB
0) M3MEHEHNE KOJIMYECTBA BEIIECTBA PEareHTOB (MM MPOIYKTOB) PEAKINH B €ANHUITY BPEMEHHU
B €IMHUIE 00BbeMa
B) KOJIMYECTBO BEIIECTBA IMPOYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PeaKIIuu
B kakux enuHHIIAaX BBIPAXKAETCS CKOPOCTh XUMHUYECKON peakuu?
a) MOJIb JI et
0) 6e3pazmepHas BeIMYMHA
B) MOJIB’ ¢
OT Kakux (paKTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIIHA?
a) OT IPUPOJIBI PEarupyIONINX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCyIa
CocrosiHMEe XUMUYECKOTO PaBHOBECHS 00PaTUMBIX MPOLECCOB KOJTMUECTBEHHO XapaKTepU3yeTCs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOYKTOB PEAKITHH
0) PHeprueil akTUBU3AIUN
B) KOHCTAHTON PaBHOBECHS
Kak 3anuceiBaeTcst BbIpaXKeHUE 7151 CKOPOCTH PEaKIIUU

4NO(F)+6 H,O=4 NH3(r)+502(r)



a) V = k[NO]*[H,0] 6) V = k[NH3][O>] B) V = k[NOJ*[H,0]°
7. Kaxk 3anuiuercs Belpa)k€HUE AJIs1 KOHCTAHThI paBHOBecHs peakuuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]*
6) Ke = [C][D] / [A][B]
B) Kp = [A][B] 7/ [C][D]
8. Kakoii oTpe3ok Ha [uarpaMMe MoKas3bIBaeT 3HaYeHUE TeIIOBOro ¢ ¢dexra peaxuu?
a)l E.*%

5) 2 I 2

A
/ 3
— A\

B) 3

v

XOJI PEaKINH

9. Urto MOXHO cKa3aTh O PeakIuy, U300paKEHHOW Ha TuarpaMmme K Bonpocy 8?
a) 9K30TEepMHUYECKasl pPEaKIIHs
0) SHIOTEepMHUYECKAs PEaKITUs
B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMEILAeTCs BIIEBO.
a) MPY MOHUKEHUH TEMIIEPATYPhI
0) IIpH MOBBIMICHUHU TEMITCPATYPhI
B) IIPU MOBBILICHUH JIaBICHUS
11. Jina peaxkuuu C + 2 H 5 () = CH 4 () Ipu HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHUS paBHA
0,8. PaBHOBecHass KOHIIEHTpalusi Bojopojaa paBHa 1,2 Monb/n. BeluuciuTe HCXOTHYIO
KOHIICHTPALIMIO BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3agaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MATOE U MIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCbMOE, IEBATOE U IECATOE — B
0,5 6amna.

Tect Nel

1. {ns ypaBuenus peakiuu Cu SO4 + KOH —... cokpalieHHOE HOHHOE YpaBHEHHE 3alUIIeTCs] B BUJIE
1) 2K'+S047 = K;S0,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K580,
3) CuSO,+ 20H™ = Cu(OH),{ + SO,*
4) Cu** +20H = Cu(OH),4d
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 pactsopa HCIO4 paBHO
11 2)2 3)11 4) 13

4. JIns monmasiienust ruapoiusa xiaopuaa xpoma (I1I) cnengyer
1) 106aBUTH CONAHYIO KHCIOTY
2) 100aBUTH IIEI0Yb
3) pa3baBUTH pacTBOP BOJIOU



4) TOBBICHTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, MPUTOTOBJICHHBIM W3 TUAPOCYIb(paTa Kalbllds U BOIBI, CyMMa
KO3 PHUIIMEHTOB B YPaBHECHUU HEOOPATUMOM JHCCOIMAIIH PACTBOPEHHOT'O BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute MpoM3BeIcHHE
pactBopumoct AgyC,04
1) 510" 2)1,16:10°*  3)10,7.10° 4)2,31-10°°
7. MaccoBast 103151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE
1) Mmacchl BelecTBa K Macce BOJIbI
2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...
1) ruapoKCcH aMMOHHUSI
2) THIPOKCH KaJIHsl
3)  XJ0pHI Kalblusi
4) MaprasioBas KUCJIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IMISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...
1) osnekTponu3 coeit
2) IUCTIPOINOPIHOHUPOBAHHUE CONEH
3) ruapaTHpOBaHHUE COJICH
4) THAPONIHU3 COJCH
10.3na4yenue PH uncroit Bosb ipu 25°C cocrasisieT

N1 2)7 3)0 4) 10
JlucrnepcHble CUCTEMbI

B tecrax mo teme «I[I/ICHGPCHHC CUCTCMbBID»:. IICPBOC, BTOPOC, TPETHEC M YCTBCPTOC 3aJaHUA
OIICHUBAIKOTCS B 1 6ann; IATOC M IICCTOC 3alaHus - B 3 Oaina.

Tect Nel
1. Vkaxwurte pa3Mepbl 4aCTHUI[ KOJIOUIHBIX CHCTEM
1) MeHbIne 1 HM
2) 6ombire 100 HM
3) ot 1 am 10 100 HM

2. Kakue uOHBI CHOCOOHBI BBI3BATh KOATYJISIUIO KOJUIOWAA, YaCTUIBI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsn?

1) KaTHOHBI
2) AHUOHBI
3) MOJISIPHBIC MOJICKYJT

3. 21.]'[5{ KaKoOro OJJICKTPOJHMTA IOPOT KOaryJsiihuh KOJJIouJa C IIOJIOXUTEIIBHO Sapﬂ}KeHHOﬁ
YacTUIEH JOKEH OBITh HAUMEHBIITUM?

1) XJTOPUJT KaJIHsI
2) cynbdar Kanus
3) oprodocdar kanus

4. Muneia 3oms umeer crpoenune:  {[Fe(OH)s]m n Fe** -3n—x) CI'} x CI”
KaKO# JIEKTPOJIMT UTPAET POJIb HOHHOTO cTabuian3aropa’?
1) xmopun xene3a (111)
2) Boma
3) TUIPOKCHU KalTus



5. Ilpu B3ammoneiictBuu 20 mu 0,001H mutpara ceunna (1) ¢ 10 ma 0,02H cynwdara xanus
obOpasyercs 30ib cyibdara cBuHna (lI). K kakomy snekTpoay MODKHBI MEpeMemaThCs
YaCTHUI[BI IUCTICPCHON (ha3bl IPHU AIIEKTpOIn3e?

1) HAXOJATCS B COCTOSIHUM JMHAMHYECKOTO PABHOBECHS
2) K KaToxy
3) K aHOJTY

6. B nBe konOpl Hamuro mo 50 mur 3078 THUApOKcHIa jkeie3a. s Toro 4toObl BHI3BATh
KOAryJISIIIIO 30715 TOTpeboBanock 100aBuTh: B epByro — 5,3 mur 1H pacTBopa xinopuaa kanus;

B npyryto — 18,7 ma 0,001H pactBopa ¢docdara Harpusa. Beraucaure mopor Koaryssiuu
Ka)KJIOTO 3JIEKTPOJIUTA.

OKHCIANTENBLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl

B Tectax mo teme «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEPTOE U TATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ayt; ceapmMoe U BOCbMOE — B 2
Oama, a feBsiToe — B 2,5 OaJlIoB.

Tecr Ne 1
1. OkucnuTens — 3TO aTOM, MOJIEKYJ1a WX HOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTEIIEHb OKUCIICHUS
2) IPUHUMAET HJIEKTPOHBI
3) OT/IaeT CBOU JICKTPOHBI
2. IIponiecc BOCCTaHOBJICHUS UMEET MECTO B CIIy4ae, KOrAa ...
1) HEUTpaJbHbIE ATOMBI IIPEBPAILAIOTCS B [10JIOKUTEIbHO-3apsKEHHbIE HOHbI
2) MIOJIOKUTEIIBHBIN 3aps HOHA YMEHbIIACTCS
3) OTpHULATENbHBIN 3aps/] MOHA YBETUUYHUBAETCS
3. U3 npeacraBieHHbIX HUKe peakuuii kK OBP aucnponopuroHupoBaHus NpUHAJIEKUT . . .
1) S + 2HNO;3; = H,SO,4 + 2NO
2) 2H>,0, = 2H,0 + O,
3) Mg + S = MgS
4. K BOCCTaHOBUTEISAM OTHOCSTCH ...
1) METaJITBI, BOJOPOJI, YTIEPOJT
2) aKTHBHBIE HEMETAJLIIbI
3) AJIEMEHTBI, HaXOAAIINECS B CPEAHEN YACTH ITEPUOANYECKON CHCTEMBI
5. CreneHu OKUCIIEHUS KUCIIOPO/1a a) B BOJIE U 0) B EPOKCHJIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)—2;0)—2
2) a)—2;0) +2
3) a)—2;6)—-1
6. Ilepmanranar xanus B OBP, nporekaroniyx B KUCION Cpefie, BOCCTAaHABIUBACTCA 1O ...
1) Kkatrona Mn?*
2) MaHraHaT-noHa MnO,*
3) okcuaa mapranna (II) MnO

7. B peakiun, npotekaroteii mo cxeme CrSz + KNO3; 2 KyCrO4 + K;SO4 + NO OKHCICHHIO TTOIBEPTaroTCs
CIICAYIOIINE DIIEMEHTHI ...

1) a30T U cepa
2) cepa u Xpom
3) XpOM U a30T
8. Cymma k03(ppHUIIMEHTOB B peakiuu, MpUBeIeHHON B Bompoce Ne 7 paBHa ...
1) 26 2)18 3) 35

9. Cymma ko3 dunmenron B peakiun KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35



3HeKTp0XHMquCKHeCHCTCMLI

B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKUE CHUCTEMBI»: IEPBOE, BTOPOEC U IMATOE 3aJaHUA
OIICHUBAIOTCS B 1 Oajur; TpeThe M YeTBepTOE 3a1anus— B 1,5 Gania; mecroe u ceapMoe — B 2 Oaa.

Tect Nel
1. DnexTpoaHBIN TOTEHIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenaeneeBa-Knaneiipona
3) Bonbpumana

4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro siementa MgMgSOy||CuSOyCu mpu crangapTHBIX

YCJIOBHUAX
1)  -203
2) 271
3) 271
4 081

3. Kaxkue npoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIM3E pacTBOpa HUTpaTa cepedpa?
1) BOJIOPOJI

2) cepebpo
3) a30THAasi KUCIIOTA
4) KHCIIOPOJT
4. Vxaxute cymMMmy KO3 GUIIMEHTOB B YpaBHEHUHU AJIEKTPoIin3a pacTBopa Hutpata meau (1I)
1) 12
2) 11
3) 10
4) 8

5. Kakas w3 mnpuBENEHHBIX  OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN  MpOTEKaeT
CaMOIIPOU3BOJIBHO B NPSIMOM HallpaBJICHUN?
1). FeSO,; + Cu —...
2) CuSOq4 + Fe —...
3) CuSO4 + Na —...
4) HCI+ Cu —...

6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DJIEKTPONU3e Cyib(ara IMHKA, KOTOPBINA
poBoAwiIn B TeueHue 20 cex npu cuiie Toka 1A

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

3) 0,013
4) 6,7:107°

7. llpuBemuTe CXE€Mbl OJJIEKTPOJHBIX TPOIECCOB U MOJEKYJISPHOE YpaBHEHHE pEaKIIHH,
MpOTeKaroIed MpU 3JIEKTPOXUMHUYECKOW KOPpPO3MH TajbBaHOMapsl Zn|Mg B CEpHOKHUCION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUU.

1) 6
2) 5
3 4
4 8

BueaynutopHas camocrosiTenbHas paboTa 00y4yarouMXcs OCYIIECTBISETCS B BUIE U3YUCHHS
JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3fienly ¢ MpopaboTKON MaTtepuana; oOpMIIEHUS OTYETOB IO
71a00paTOPHBIM padOTaM U BBINOJIHEHUS JOMAITHUX 3a/IlaHUH.



BapuaHThl TeMATHYECKUX JOMAIIHUX 3aaHUM V15l BHEAYIUTOPHON CAMOCTOSITEIbHOM PadoThI
CTY/A€HTOB MO0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHMMHU4YecKasi TePMOAMHAMHUKA»

B momariHeM 3aaHuu 1Mo TeMe «XHUMHUYECKas TEPMOJAMHAMKKA»: IepBast 3a7ada OILIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6aya; Tpeths — B 1 6a.

3amaga Nel

Jisa peakunn CHy o + COy ) = 2 CO () + 2 H; () onpenenure BO3MOXKHOE HAIPaBIICHUE
CaMOTIPOM3BOJILHOTO TEUCHHS PEaKIHH IIPH CTAHAAPTHBIX YCI0BUsX 1 mpi  Temmeparype T = 927 °C,
€CITH TETIOBOM A(PEeKT peakuu A0 3aJaHHON TeMIepaTypbl HE U3MEHHUTCSA. YKaXKHUTE: a) BBIICIACTCS
WIA TOIJIOUIAETCS SHEpPIrus B XOJA€ peakuuu; O) NPUUYMHY HAMJIEHHOrO H3MEHEHMsI SHTPOIMH.
PaccuuraiiTe TeMiiepaTypy Hadasna peaKkyH.

3amaga Ne2

Berauciure tennoBoit  addext peakuuu: CaCy o + 2 HyO(ry = Ca(OH);z () + C2H, (1), HONB3ysCH
CTaHJAPTHBIMH TEIUIOTaMU 00pa30oBaHMs pearupyroumx BemecTB. CKOJIbKO TEMIOThl BBIACIUTCS WIN
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[To TepMOXUMHYECKUM YpaBHEHHSIM PACCUUTANTE TEIUIOBOU APPEKT peaKIiu:
Hy@y + COz)=CO iy + Ha Ory. TepmoxuMuueckue ypaBHEHHS:

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

6)2 CO o T O, o= 2 COy ) AH =-566,2 k]Ix.

Jlomamnee 3aganue No 2
o TeMe « XUMHYECKAsA KHHETHKA)

B nmomamnem 3amanuu no teme «XUMHYECKas KMHETHKa»: NepBas 3ajaya oleHuBaercsa B 1,5
6amna; Bropast — B 0,5 Ganna; TpeThbs, 4YeTBepTas u nsaras — B 1 6am.

3amaya Nel
Peaknusa nporekaer no ypasHenuto: O; y +2 CO (y = 2 CO; (. HavanbHele xoHIEHTpanyn
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/n. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh MpsMor peakimu, korgaa mpopearupyeT 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIu YBEeJIHUUUTh JaBlIEHHE B CHCTEMeE B JBa paza?
3amaga Ne2
ITpu Temnepatype 40 °c HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
PaccuunraiiTe Bpemsi, mpu KOTOPOM 3TO e KOJUYECTBO BEIIECTBA BCTYITUT B PEAKIIHIO MIPU TEMIIEpaType
200 °C, eciu TEMIEPATYPHBIH KOOPPUIIMEHT CKOPOCTH peaklnu paBeH 2. Bo cKoJIbKO pa3 U3MEHUTCS
MIPU ATOM CKOPOCTh PEaKITuu?
3amaua Ne3
HaiinuTe HavaibHBIE KOHIIEHTPAIIUN UCXOJIHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEAKIINH:
Fe () + H20 () = FeO (1) + Hz (1), eciiu paBHOBECHBIE KOHIEHTPALMU PEATUPYIOIUX BEILECTB PABHBIL:
[H20]=0,3momp/1, [Hz] = 0,4 Moas/m1.
3amaua Ned
Jia peakumonnou cucremel: CO ) + HO () = CO2 (y + Hj (7 HavanbHbIE KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. OnpeaenuTe KOHIEHTPAIIMU BCEX BELIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.
3amaua NeS
Bripa3urte yepe3 KOHLIEHTpALMK PEareéHTOB KOHCTAHThI PAaBHOBECHS CIEIYIOUINX PEaKIHil:
N2(r) +3 H2(r) =2 NH3(1—)’ AH = -92,2 KI[)K;
COz(r) +C ()= 2 CO(F), AH =+160,5 x/Ix;
CO(I—) + HZO(F) =CO, o 1 Hap, AH =-41,1 x]JIx.



VYKakuTe HanpaBJieHUE CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHS ATUX PEaKIUii: a) IpU MOHMKEHUU
TEMIIEPATyphl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBINICHUU [aBICHUS, €CIH TeMIepaTrypa
MOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PactBopbn»

B nomamnem 3amanum mo Teme «PacTBOphD»: TmepBas, BTOpas, TPEThid W IsATas 3aJadu
ornieHuBaeTcs B 1 6am; yerBepras u mectas — B 0,5 6arnia.

3amaua Nel

B kakom o0beme Boabl cienyeT pactBopuTh 1351 SnCly mist monyyenust 3M pacTBopa Xsopuaa
onoBa (II) ¢ mmotHOCTRIO p = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl JOJIO0 BeIIECTBA B pacTBOpe; 0) MOJSPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; ') THUTP; 1) MOJIbHYIO JIOJIIO0 BEIIECTBA B PACTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSIPHbIE ¥ HAIWIIUTE COKPAIICHHbIE MOHHBIE YpPAaBHEHHUS pEaKIMid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO3; + H.,S —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO4 —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe 10 ABa MOJIEKYJISIPHBIX YPaBHEHUS PEAKIUH K CIEIYIOIIUM HOHHBIM:

Ba®* + CrOs" — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn®* +H,S

3agaua Ne4d

Berancnure pH 0,05M pactBopa cepHON KUCITIOTHI.

3agauda Ne5

Kaxue u3 cnemyrommx coneil moaseprartcs ruaponusy: NasSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJISIPHBIE YPaBHEHUs THIpOJM3a COOTBETCTBYIOIUX coyiell. Kakoe 3nauenune pH (<
WIH> 7) UMEIOT PacTBOPHI ATUX COJIEH?

3agauda Neb6

Haiinure npoussenenue pactBopumoct PbCly, eciiu B 200 Mt Bozsl pactBopsiercst 2,17 1 3Toro
COETMHEHUSI.

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

B nomamaem 3amanuu o teMe «OKHCITUTENbHO-BOCCTAHOBUTENBHBIE MTPOIIECCHI»: TepBasi 3a1a4a
orieHuBaeTcs B 1,5 Gama; BTopas — B 2,5 6anna; Tpetbs — B 1 Oai.

3amaga Nel

[Tonbepure Kk03(pPULIMEHTHI B ypaBHEHHMAX OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKLUH.
VYKakuTe THI KaXKI0U PEAKIIH.

Paccunraiite SIEKTPOABMKYIIYI0 CUIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOIO
IPOTEKaHWA  MEPBOM  PEAKUUU  TNPU  CTAaHAAPTHBIX  YCJIOBUAX,  MCIONb3yd  3HAYCHUSA
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX ITIOTEHIIUATIOB!

HI + HsPO, — J, + H3PO3; + H,O

HNO, — HNO3; + NO + H,0



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

NH;ReO, +H, — Re + NH; + H,0

KBrO —» 0O, + KBr

3ajgaga Ne2

CocTraBbTe YpaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH:

KMnO, + NaNO, + H,O—

NaCrO, + H,O0, + NaOH —

Bi(OH); + Na;S;,03+ NaOH —

Bi,O; + C —

Mg + HNOs pug)—

3ajgaua Ne3

Jlaubl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE Mmapbl: KNO;, KNOjz; u Pb(NOgz),;, PbO..
[Tonb3ysick Tabnuiel CTaHAAPTHBIX OKUCIHTEIHHO-BOCCTAHOBUTEIHHBIX IOTEHIIMATIOB, COCTABbTE
ypaBHEHHE BO3MOXKHOH peaknuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomainee 3aganue Ne 5
1o TeMe «JIEeKTPOXMMUYECKHE CHCTEMbI»

B nomamntneMm 3amanuu 1o TeMe «DJIEKTPOXUMUYECKUE CHCTEMbI»: TIepBasi 3a7a4a OILICHUBAETCS B
1 6amr; BTOopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DIIGKTPOHHO-MOHHBIE YypaBHEHHUS OJJIEKTPOAHBIX TPOIECCOB U  MOJEKYISIpPHOE

ypaBHEHHE TOKOOOpa3yloeld peakiuy, MpOTEKaomeld mpu padoTe TralbBaHUYECKOTO JIIEMEHTa
Co/Co(NO3);, // AI(NO3)s/Al. Paccuuraiite DJIC (E) rasbBaHMYECKOTO 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBHSX.

[IpuHsAB MOTEHIMall aHOJa PAaBHBIM CTAaHAAPTHOMY 3HAUEHHIO, PACCUMTAlTE KOHIEHTPAILUIO
KaTHOHOB METaJlIa B KATOJHOM pacTBope, mpu KoTopoit D/1C ranbBaHN4IecKOTo AIeMEHTa YMEHBIINUTCS
Ha 0,02B.

3amaya Ne2

[TpuBeauTe CcXeMbl SJEKTPOJHBIX IPOLECCOB W  MOJEKYJISpHbIE YpPaBHEHMs peaKIHid,
MIPOTEKAIOIINX MPHU JIEKTPOXUMHUUECKON Koppo3uH ranbBaHonapsl Co/Ni: a) B Kucloil cpeze; 0) BO
BJIQKHOM BO3/yXe€.

Ornpenenure yObUIIb MacChl aHOJa MPU KOPPO3UHU B KUCIOM cpene 3a 20 MUH, €Cli CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amagya Ne3

CocTaBbTe AJIEKTPOHHO-MOHHBIE YpPAaBHEHHS JJIEKTPOAHBIX MPOLECCOB (aHOA HMHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIIUH, IIPOUCXOISIIECH MTPH AIEKTPOITH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOy,

Boruncnure ¢akTHueckoe KOJUYECTBO MeETallia, MOJIyYeHHOTO Ha KaToJe MpHU AIIEKTPOJIH3e
Co(NO3),, eciu 37eKTpOIIHA3 TPOBOAWIN B TeueHuH | 4. BeIxoa MeTaia mo ToKy coctaBui 85%.

VYkaxuTe BO3MOXKHbIE TPUUUHBI YMEHBIIEHHSI BHIX0/1a METAJJIA 110 CPAaBHEHUIO C PACUETHBIM.



BapuaHT nomMamHeil KOHTPOJIbLHON PadoThI

BAPUAHT Ne 1

TEMA 3AJJAHHUE
Tema 1. 3ananue 1. OkoHYaHHME DJIIEKTPOHHOH  (opMyIBI
2pnl.
Ilepuoanyeckasi cucTeMa 3J1eMEHTOB | ....08°6p . Ykaxure IIOJIO’KEHUE 3JIEMEHTA B

CTpOE€HUE aTOMa

MEePUONYECKON CHCTeME: MEPHOJ, TPYIMIY, HOATPYIILY,
Ha3BaTh 3JeMeHT. CoCTaBbTE JJICKTPOHHYIO (HOpMYITy
aToMa »JJIEMEHTAa. YKaXXUT€ JJICKTPOHHOE CEMEMCTBO,
METAaJII HIIH HEMETAJII. CocTaBbTe
AJIEKTPOHHO-TpapuUecKyr0 GopMylly s yKa3aHHBIX
3JICKTPOHOB B HOPMAJILHOM COCTOSTHUH.

3amanue 2. VYkasaTh BCE€ KBAHTOBBLIE 4YHCIA IS
ANEKTPOHOB, OTBEYAIOIIUX CIIEAYIOMIEH AIIEKTPOHHOU

dopmyie 5p°

Tema 2. 3ananune. CocTaBbTe YpaBHEHUS PEAKIIMi, IPYU TOMOLIHU
KHuc10THO-0CHOBHBIE CBOIiCTBA KOTOPBIX MOKHO OCYIIECTBUTH CIICAYIOIIHE
BelleCTB MIpeBpaIicHUs
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH)4]
Tema 3. 3apanue 1. [Ina peakuun FesOyk) + Hor = 3Fe0k) + H.On

XuMuyeckas TEPMOAUHAMHUKA

ONpEZIETIMTE BO3MOYKHOE HAIPABICHAE CAaMOIPOU3BOIBHOTO
TCUCHHsI PEaKIUU IPH CTAHAAPTHBIX YCIOBUSX M TPH
Temmeparype t =1227°C, ecim TeruioBoit S¢dekT 10
3aJTAaHHOM TeMIIepaTypbl HE U3MEHHTCS.

VYKaxure: a) BBIIEIACTCS WM TOTJIOMIACTCS SHEPTHS B XOZIE
peakiyy; O) NMPUUYMHY HAWIEHHOTO W3MEHEHUsI SHTPOIHU.
Paccuuraiite Temmeparypy, MpH KOTOPOM YCTaHABIMBAETCS
paBHOBECHE M IPOUCXOIUT cMeHa 3Haka AG.
3ananue 2. Berunciure TernoBoit addekt peakimu 3Fe;Oyk)
+ 8Alx) = 4ALOsx) + 9Fek), TONB3YACh CTaHIAPTHBIMU
SHTAIBIMAMU ~ OOpa30BaHMsI ~ pEarupyrolMX  BEIIECTB
(mpunoxenue 3). CKOJIBKO TeIIOThI BbIIETUTCS (IIOTJIOTUTCS)
npu 00pazoBaHKH BelecTBa Fe B koimuectse 56 17?

Tema 4.
XuMH4YecKkasd KHHEeTHKA U
XHMHYeCKOe PABHOBECHE

3aganme 1. TemneparypHbiii Ko3(h(dULIKEHT peakuuu
paBeH 2,5. Kak M3MEHMTCA CKOPOCTb PEaKLMH: a) MpHU
noBellIeHNH TemmnepaTypsl oT 60 no 100°C; 6) npu
OXJIAKJIEHUM peaknoHHOM cmecH oT 50 1o 30°C?
3ananme 2. [lnsa oopatumoit peakiun FesOux) + Haypy =
3FeO) + HoO(r3anummre BbIpakeHHe KOHCTAHThI
paBHoBecusi AH®, x/[x =+ 69,8. Tlpemnoxute ciocoOb!
YBEJIMYEHUS] KOHLIEHTPAIMH TPOAYKTOB PEAKIIHH.

Tema S. PacTBopsl

3aganue 1. B 180 M Boas! pactBopeno 20 r cynbdara
Mmapranua. [Tonyanncs pactBop miotHoctso 1,101 r/mu.
Boruncnute MOISIpHYI0, HOPMaJIbHYIO, MOJISUIBHYIO
KOHLIEHTPALUU U MacCOBYIO JIOJIF0 PACTBOPEHHOTO
BEIIEeCTBA.
3ananue 2. CocTaBbTE MOJIEKYJISPHBIE U
MOHHO-MOJIEKYJIIpHbIE YpaBHEHUS peaKkIuil
B3alMO/JICICTBUS B paCTBOPAX MEKIY:

Biz(SO4)3 u NaOH; FEC|3 u H5S;

NH;OH u MnC|2; H,SO,4 u Ba(OH)z.
3aganme 3. CocraBbTe HMOHHO-MOJIEKYJISIPHBIE U
MOJICKYJISIpHBIC ypaBHEHHs ruaponm3a coieir NaySiOs,




SbCl3, Rb,SO,. Kakoe 3nauenune pH (>7, <7) mmeror
pacTBOPBI ITUX COJIEN?

OKHCJINTEILHO-BOCCTAHOBUTEIbHDbIE KOE)(b(bI/ILII/IeHTH B YPAaBHCHUAX, YKAKUTC OKHUCIIMTCIIb U

Tema 6. 3aganue. MeTo10M 3J1€KTPOHHOTO OanaHca noadoepuTe

CBOMCTBA BeIIECTB BOCCTAaHOBHUTCIIb, HAITUIIHUTE 3JICKTPOHHBIC YPABHCHUSA
IIpOLECCOB OKUCJIICHUA U BOCCTAHOBJICHHUA
HsPO3; + KMnO,4 + H,SO4 = HaPO4 + MNSO4 + K,SO4 +

H,0
CuS0O4 + H3PO, + H,O = CuH + H3PO4 + H,S0,
Tema 7. 3ananue 1. /{715 raapBaHUYECKOTO DJIEMEHTA,
DJIEKTPOXUMHUYECKHE CHCTEMBI 00pa30BaHHOTO MIACTUHAMHU U3 METAJLIOB

Zn u Ag,norpyXeHHbIX B paCTBOPBI UX COJIEH €
KOHIIEHTpalMell HOHOB METaJIOB
A™ =0,01u B™ =0,05
1) COCTaBbTE CXEMY rajlbBaHUYECKOTO
AIIEMEHTA;
2) HANUIINUTE YPaBHEHUS DJIEKTPOTHBIX
IIPOLIECCOB U TOKOOOPa3yIollel peakliuy;
3) paccuuTanTe ANEKTPOIBIDKYILYIO CHITY
rajbBaHUYECKOI O 3JIEMEHTA.
3ananue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOIHBIX
IIPOLIECCOB (QHOJI MHEPTHBIIN) U MOJIEKYJISIPHOE
ypaBHEHHUE PEAKIINH, TPOXOISIICH MPH SJIEKTPOITH3E
pacruiaBa win pactBopa siektponuta  paciiaB CaCly
BrruncnuTe Maccy MeTasia BEIICTUBIIETOCS HAa KaToJe,
€CJIH JIEKTPOJIN3 TPOBOIMIM 1pu cuiie Toka A =10,0. B
TeUeHHe BpeMeHu = 2,5 4.BpIxox MeTauia no Toky Br
cocraBmn  98%.
3aganue 3. CocTaBbTe ypaBHEHUS DIIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE PEaKiuy,
IIPOTEKAIOILEH TIPU NIEKTPOXUMUYECKON KOPPO3UU
rampBa”omnapel: Pb - Sn
a) B KHCIIOH cpefie;
0) B arMoc(epe BIaXHOTO BO3TyXa.

ogakrwdE

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJUHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U PyHKIIUHA COCTOSTHUSI CUCTEMBI.

Buytpennss sneprus. Padora. TeroTa.

[lepBslii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

OHTaNBNU KaK QYHKIUS COCTOSHHS CUCTEMbI. DHTANbINS 00pa30BaHMs BEIIECTBA.
TennoBoii a3gdext xumuueckoi peakunu. GakTOpbI, BIAUSIONINE HA TEIUIOBOU ekt
XUMHUUYECKOHN PEaKIINH.

Tepmoxumus. 3akoH ['ecca.

CnencrBus u3 3akoHa ['ecca.

DOHTpOMUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

Bropoii 3aKk0OH TEpMOJIMHAMUKHU.

TpeTuii 3aKOH TEPMOJIUHAMUKH.

Oueprust [nb6ca.

HanpasiieHne caMOnpoOn3BOJIBHOTO NPOTEKAHNUS XUMUYECKUX PEAKLIMN.
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KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumnueckasi KUHETHKA. CKOPOCTh XUMUYECKOM PEeaKIIUu U METO/IbI €€ PEryJIupOBaHUsI.
BnusiHue KOHILEHTpalMU HAa CKOPOCTh XMMHMYECKOH peakiuu (3aKOH IEHCTBYIOLIUX
Mmacc).

BrustHue Temneparypsl Ha CKOpOoCcTh XuMHuueckon peaknuu. [IpaBuio Baut — N'odda.
Teopus aKTUBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoTHOro KOMILIEKca. DHEPreTU4YecKas Juarpamma.

Kpusas Maxkcseina — bonbiimana. Duepreruueckuii 6aposep.

Karanutuueckue cuctemsl.

Binsiaue xaranusaropa Ha CKOPOCTb XMMUYECKOM pEaKIuu.

['oMOreHHBIi U reTepOreHHbIN KaTalnus.

KonebarenbHble peakuuu.

Xumudeckoe paBHoBecue. OOpaTMbIe U HEOOPATUMBIE PEAKIUU.

Konctranta XuMHU4ueckoro paBHOBECHS.

Cwmemenne xumuueckoro pasaoBecus. [Ipunnun Jle—Ilatense.

Brusinue koHIIEHTpalK, JaBIEHUS U TEMIIEpaTypHhI.

@da30BbI€ PABHOBECHUSI.

®da3oBbIe AUArpaMMBbI JJI1 OJHOKOMIIOHEHTHBIX CHUCTEM.

KOHTpOJIbHBIe BOIIPOCHI IO TEME «PaCTBOpI)I»

[Tonstue pacrBopa. PactBopumocTs BemecTBa. PacTBopuMocTs rasa.

PactBopbl. CriocoObI BhIpaXXeHUS KOHIIEHTPAIH PacTBOPOB (MaccoBast A0S, MOJISIpHAST
KOHIICHTpAIIUsI, MOJISIPHASI KOHIIEHTPAIIUS YKBUBAJICHTA, MOJIbHAS JOJIS, TUTD).
KonnurarusHeie cBolicTBa pacTBOpOB. M neanbHblil pacTBOp.

3akousl Payms: I (toHomerpumueckuit) wu Il (30yminockonmuueckuil U
KPUOCKOTIMYECKUH).

Ocmoc. OcmoTtrueckoe napieHne. Cxema 0CMOMETpA.

KucnotrHo-ocHOBHbBIE B3aMOIEWCTBUS BELIECTB.

WNonnas teopust Kuciaotr u ocHoBaHUM Appenunyca. OCHOBHBIC MOHATHS U TOJOKEHUS
Teopun AppeHuyca.

Jucconmarusi KUCJI0T, OCHOBAHHH U COJIEH C TOUKHU 3pEHUSI HOHHOW Teopuu AppeHunyca
(mpumepsl).

Crenens nucconuanuu. CHIIbHBIC U CTa0bIe DJIEKTPOIUTHL.

Juccoruarus cnadbix 3MeKTPoauToB. KOHCTaHTa AMCCOIMAIIIH.

3akoH pazdasieHust OcTBambaa.

Peakunu noHHOTO 0OMEHa MEXTy STIEKTPOIUTaMH (Ha pUMEpe peakiuii 00pa3oBaHus
c1aboro AMEKTPOIIUTA, OCAIKA U Ta3a).

[IponsBeneHne pacTBOPUMOCTH.

HNonnoe npousBenenne Boabsl. BonopoaHbIil U THAPOKCUIIBHBIN MTOKA3aTEIH.

I'mpponus coselt. TUIBI TUAPOIN3A COJIEH.

KonnuecTBeHHbIE XapaKTEPUCTUKU MpoIiecca THIPOIN3a.

@akTophl, BIUAIONINE HA IPOLIECC TUIPOIIU3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsie cMecH. [lucrepcHble CUCTEMBL.

HucnepcHoctb. Kitaccudukanum 1ucrepcHbIX CHCTEM.
Konnounansie pactBopsl. JInopunbHbie U TH0()OOHBIE KOJITIOUIBI.
CriocoObl osTyueHMsl KOJJIOUHBIX PACTBOPOB.

CrpoeHne KOJTOUIHBIX YaCTHL.



6 [TpaBuno dasuca — [Teckona.

7 Y cTOUMBOCTD KOJIOMAHBIX crucTeM. CTaOMIIN3aTopPhl.
8. Koarynsuus mnoduinbHbIX 1 TH0POOHBIX KOJIJIOUIOB.
9 CenumeHTanusi KOJUIOUIOB.

10. Koarynsanus KouIoMIHBIX paCTBOPOB 3JIEKTPOJIUTAMH.

11. [Tpaswio lyneie — [Napau. Koarynupyrormiast cmocoOHOCTb.
12. Onrtuyeckue CBOWCTBA KOJUIOMIHBIX PACTBOPOB.

13. DNEeKTpUUECKHE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KOHTpOJIbeIe BOIIPOCHI IO TEME «OKHCINTENbHO-BOCCTAHOBHTEIbHbIE

NpouecchbH

1. OcCHOBHBIE MOHSTHS TEOPUU OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

2. OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBOKCTBA BEIIECTB.

3. Baxuerime OKuCIuTeN U BOCCTAHOBUTEIIH.

4. Tunsl OKUCIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUil (IPUMEPHI).

S. OKHCINTENBHO-BOCCTAHOBUTEIbHBIA OTEHIIHA.

6. Ypasuenue HepHcra.

1. CocraBneHre OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

8. HamnpaBnenue okucanTenbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.

KoHTpoJibHBbIe BOIPOCHI 0 TeMe «JJIeKTPOXUMHYECKHE CUCTEMbD)

1. DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3neKTpoXMMHUYECKUX TPOIIECCOB.

2. DNEKTPOXUMHYECKHE TMPOIECChl, NPOTEKAlolMe Ha TIpaHMIle pas3jena «MeTaul —
pacTBOp».

3 lanpBanmyeckuii snemeHT Janmans — Skoowu.

4. DNEeKTPOABUKYIIAS CUJIA TAIbBAHMYECKOTO 3JIEMEHTA.

) WN3mepenne  2NEKTPOAHBIX  MOTEHIMANIOB. Psj  CTaHAApTHBIX  SJEKTPOJHBIX
noreHuuanoB. CBOICTBA METAJJIOB B COOTBETCTBHUM C HUX IMOJOKEHUEM B psny
HaIpsKEHUH.

6 VYpasuenue HepHcra.

7 DNEeKTpOIU3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE MPOIIECCHI.

8. O6benunenHsiit 3akoH ®apazes. Berxos mo Toky.

9. Kopposus meramios. Knaccudukanust Koppo3noOHHBIX IPOIIECCOB.

10. Xumunyeckast KOppo3usl.

11. DNeKTpOXUMHUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTalsla M KaTOJHOE
BOCCTAHOBJICHUE OKUCIUTEIIS.

12. [Ipumepsl KOppO3uK B KUCIION cpesie U aTMOC(hEpHONH KOPPO3UH.

13. CxopocTh KOPpO3HH.

14. 3amuTa METAJUIOB OT KOPPO3HH.

15. 3alMTHBIE TOKPBITHSL.

16. DIEKTPOXUMHUYECKHE CITOCOOBI 3aIUTHI OT KOPPO3UH METAJIIIOB.

17. XUMHYECKNE UCTOUHHUKY TOKA. ['albBaHMUECKUI JIEMEHT.

18. XUMHYECKUE UCTOUYHUKH TOKA. AKKYMYJISITOPHI.

19. XHUMHUYECKHE UCTOYHUKH TOKA. TOIINBHBIE 3JIE€MEHTHI.



MNPUJIO)KEHUE 2
7. OneHOYHBIE CPeICTBA /1JIsl IPOBE/ICHUsI IPOMEKYTOUYHOM aTTecTAlMU

HpOMC)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpel[eJIeHHblf/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHHS] W OLIEHOYHbIE CpPeACTBA ISl NPOBEdEHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

VYK -1: CnocobeH ocymiecTBIATh KpUTHUECKUI aHaINU3 NPOOJEMHBIX CUTYallMi Ha OCHOBE CUCTEMHOTI'O II0JIX0/ia, BbIpa0aThIBaTh CTPATErHIO AEHCTBUI

YK-1.1: AHnanuzupyet npoOIeMHYIO Ilpumepnuvie npakmuueckue 3a0anus:
CUTYAIINIO KaK CUCTEMY, BBISBIISIS €€ 1. Onpenenure TEpMOJAMHAMUYECKYIO BO3MOXKHOCTD IpoTekanus peakuun CaO ) + 2 C) =
COCTaBJIAIOLINE U CBA3U Mexky HUMH | = CaCy () + CO(py, AH; = 460 x/Ix npu cranaapTHeIX yciaoBusax. Paccunraiite Temmneparypy Hadana

peakiuu, ecau  S(CaO)=38 [Ix/monsK; S(C)=6 Ix/monsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 Hx/monb-K.

2. TomorenHas peakuusi mporekaerT mo ypaBHeHuto Hr ) + L y = 2 Hl). Hauanpnas
KOHIIeHTpanuss Bojxopoaa 2,1 mons/n, uoga 1,5 mons/n. Bo ckoabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

3. B 2 n pactBopa runpokcua kanbius conepxkurcs 478,8 r Ca(OH),. [InotHocts pactBopa 1,14
r/mi. Paccumraiite crnemyromue KoHneHTpamuu monyduBiierocs pactsopa: @(Ca(OH)z); Cy; Cox;
Cm; N(Ca(OH),) u N (H20); T.

4. Omnpenenure MNPOAYKTHl PEAKIHH B CIEAYIOMIMX B3auMoJehcTBUsIX. Hamummre ux B
MOJICKYJISIPHOM U MOHHOM opMax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

5. HanncaTh MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHUS peakuuit ruaponunsa coneil: KzPOs; NapSOyq;
ZnC|2.

6. CocTaBbTe YpaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

7. HanucaTth 53JIEKTPOHHBIE YpPAaBHEHMs SJIEKTPOAHBIX IPOLIECCOB, YpPABHEHUE CYyMMAapHOU
TOKOOOpa3yromei peakuuu, BeMUCIUTh DJC ragpBaHMUECKOTO 3JEMEHTa, €CIU KOHIEHTpAIuu
MOHOB METAJJIOB PaBHBI: [Al3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/I.

YK-1.2: Kputnuecku orieHMBaeT HAJEKHOCTh Ilepeuens meopemuueckux 6onpocos:

HCTOYHUKOB MH(pOpManuu, paboraeTt
C MPOTUBOPEUYHNBOM HH(POpMaIen u3
pa3HbIX HMCTOYHHMKOB, OIpeAeNnseT
pOOEITbI B uH(pOopMaIny,
Heo0X0IuMO JUIs pelieHus
poOIeMHOI CUTYaIlUH, u
MPOEKTUPYET TPOLECChl MO  HUX

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE MapaMeTphl
CUCTEMBI, YHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEpMOIMHAMUKH.

OHepreTuka XMMHUYECKHUX IIPOLIECCOB.

DHTaILNU. 3aK0H [ 'ecca U CIIeICTBUA U3 HETO.

OHntponus. YpasHeHue bonbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

Ouneprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

Xumuyeckasi KuHeTuka. CKOpocTh XuMu4ecKkol peakuuu. CpenHsisi 1 HCTUHHAs CKOPOCTH

Sk wm
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yCTpaHEHHIO

16.
17.

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

24,
25.
26.
217.

28.

peakuuu. Kunetnueckas kpupasi.

CKOpOCTb peakliui U METObI €€ PeryIUpPOBAHMUSL.

Bnustaue Temneparypsl Ha cKOpocTh peakiuu. [Ipasmio Bant-I'odda.
DHeprusi akTUBauu. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHeHHE AppeHuyca.

. KaranusaTopsl n xkatanurnyeckue cucreMsl. [ OMOTeHHBIN KaTaus.

. KaranusaTopsl 1 KaTaIMTUYECKUE CUCTEMBI. | €TepOreHHBIN KaTaJIn3.

. Xumudeckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO paBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. Crioco0Ob! BBIPaKEHHsI KOHLIEHTPALUU PACTBOPOB.

. PacTBOpbI 31ekTponuToB. CTeneHb U KOHCTaHTA JIEKTPOJIMTUYECKON JUCCOUAK. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KucioT, OCHOBaHUM, cosieil. AM(pOTEpHbIE 3JIEKTPOJIUTHI.

PactBopumocts. IlpousBeneHue pacTBOpuMOCTH. YcCiIOBUE 00pa3oBaHHsS U PAaCTBOPEHUS
OCaJIKOB.

Hucconnanus Boasl. MonHoe npoussenenue Boasl. pH.

I'unponus coneil. CTeneHp U KOHCTAHTA THIPOIH3a.

JHucnepcuble cucremsl. Kinaccudukanus. JInopunsHbie 1 110(0OHBIE KOJUIOUIBI.

CtpoeHure KOITOUIHBIX YaCTHULl.

Koarynsuus KoJuIouJHbIX pacTBOPOB.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEIIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

DneKkTpoxXuMHuueckre cuctemsl. 3akoHbl Dapanes. DIeKTPOJHBIA TOTEHIUA.
["anpBannveckuii anemeHT Jlanuans Skobu.

DNEeKTPOXUMHUUECKHE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpou3a.
OnexTponu3. AHOAHBIA U KaTOAHBIN MPOLIECCH NIPU JIEKTPOIN3E pacTBOPOB. [IpumeneHue
AIIEKTPOJIH3A.

Koppo3zus. Buast koppo3un. CriocoOb! 3aIIUThl METAIIOB OT KOPPO3HH.

Ilpumepnvie npakmuueckue 3a0anus

1. dna peakuun CHy ry + COz () = 2 CO () + 2 Hy () onpenennute BO3MOKHOE HalpaBICHUE
CaMONPOU3BOJILHOTO TEYEHUS PEAKIIMH [TPU CTaHJAPTHBIX YCIOBUSIX U npu  Temrepatype T =927 0C,
ec TerioBOM S(PdeKkT peaknuwu 10 3aJaHHOW TEMIIEpaTypbl HE HM3MEHUTCS. YKaKHUTE: a)
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AHAUKATOpPa
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KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

BBIJICTISICTCSl WJIM TOTJIOUIAeTCS SHEpPrusi B XOJA€ peakuuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemMnepaTypy Hayajaa peakiuu.

2. Bripa3uTe yepe3 KOHIEHTPALMU PeareéHTOB KOHCTAHThI PABHOBECHS CIICAYIOIIUX peaKIui
Nory + 3 Hary = 2 NH3py, AH = -92,2 xJIx. YKaxure HanpaplIcHHE CMELICHUS XUMHYECKOIO
paBHOBECHsSI STUX pEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIU JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBIIICHUH JIaBJICHUSI, €CIIU TEMIIEpaTypa MOCTOSIHHA.

3. CkoIbKO MUTMIHTPOB 96%-HOrO pacTBOpa CEpHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mi
norpedyercs s npurorosienus 2 i1 0,25M pactsopa?

4, Kakue w3 crieaymomux cosedl moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJSIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYIOmHUX coseil. Kakoe
3HaueHune pH (< unu> 7) UMEIOT pacTBOPBI ATUX COJeh?

5. 3onb rugpokcua Maraus nonydeH nyrem cMmemuBanus 0,02 i1 0,011 pactBopa MgCl, u
0,028 11 0,005 H. pactBopa NaOH. Onpenenure 3apsii 4acTUll MOJYYEHHOI'O 30Ji1 U HAIUIIUTE
bopmyTy €ero MUIIEIUIBL.

6. PaccunTaiiTe 3MEeKTPOABIKYILYIO CHIy U ONpPEIEINTE HAIpaBlIEHUE CaMOMPOU3BOIBHOIO
MPOTEKAHUS peakiuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIIONB3Ys 3HAYCHUS
OKHCIIUTENBLHO-BOCCTAHOBUTENLHBIX oTeHaios H + HiPO, — J, + H3PO; + H)0.

7. llpuBeauTe CXEeMbl SJIEKTPOAHBIX MPOIECCOB W MOJICKYJISPHBIE YpaBHEHUs pEaKIui,
MPOTEKAOIINX MTPH AIIEKTPOXUMHUYECKON Koppo3un ransBanonapel  Co/Ni: a) B kucioi cpefe; 0) Bo
BIIQXKHOM Bo3ayxe. Omnpeaenure yOblIb MACChl aHOA ITPU KOPPO3UH B KUCIION cpene 3a 20 MuH, eciiu
CKOpocTh Kopposuu coctapmia 0,01 r/4.

8. CocTaBbTe PJIEKTPOHHO-UOHHBIE YPABHEHHS SJIEKTPOJHBIX MPOLECCOB (aHOJ WHEPTHBIN) U
MOJIEKYJIIPHOE YpaBHEHUE PEaKIUu, MPOUCXOAIIEH Mpu 3nekTponnse pactBopa CoSO4 Beruuciaure
(dakTHUECKOE KOJMUYECTBO MeTalla, MOJydeHHOro Ha karozae mpu saektponusze Co(NOs),, ecnu
AIIEKTPOJIM3 TPOBOAMIN B TeueHWH | 4. Beixoxg mertamna mo Toky coctaBuil 85%. Ykaxure
BO3MOYKHBIE IPUUMHBI YMEHBIICHHS BbIXOJ]a METAJIJIA IO CPABHEHHIO C PACUETHBIM.

YK-1.3

Pa3pabarbiBaeT M copepxKaTenbHO
apryMEHTUPYET CTPATETUIO PELICHHUS
MpoOJIEMHON CHUTyallud Ha OCHOBE

Ilpumepnvie npakmuyuecKkue 3a0anus:
1. Onpenenuts, ¢ KAKUMU M3 YKa3aHHBIX HIDKE BEIIECTB MOXET B3aMMOJICHCTBOBATH PacTBOP
TUAPOKCHUIA Kaius: WojaoBomopoaHas kuciorta, xjiopua meau (II), oxkcun yrmepoma (IV), oxcun

CUCTEMHOTO u | ceuHua (II), ruppoxkcun amoMHMHHS, TUAPOKCUZ amMMOHHUA. CoOCTaBbTE€ YpaBHEHHS BO3MOYKHBIX
MEXIUCHUIUIMHAPHOTO  TOJIXOJIOB; | peaKkiii B MOJIEKYJISPHONH U MOHHO-MOJEKYISIpHON hopMax.
CTPOUT  CLECHAPDUU  pealn3aluu 2. Ompenenure BO3MOXKHOCTh BOCCTaHOBIEHHMsT okcupa xene3a FezO, yriepogom mpu
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CTparerun, Oonpecaciiside BO3MOIKHBIC

pUCKM M Ipenjaras IyTu
yCTpaHEHUS

ux

CTaHAapTHBIX ycnoBusx, u temmneparype 1100 K. Peaknus BoccranoBienus FezOs: Fe3044) +4Cy
== 3FE(K) + 4CO(F)

3. TemneparypHsbiii kKoduiueHT peakuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEAKIUU: a) TIPH
noBellIeHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxJakJeHUH peakUUOHHON cMecu oT 50 1o
30°C?

4. Ina obparumoii peakuun FesOy) + Hypy = 3FeO) + HoO3anuiure BhipakeHHe KOHCTaHThI
paBHoBecuss AH°, xJlx = + 69,8. Ilpennoxxure crocoObl yBEIMYECHHS KOHIICHTPALUUA TPOIYKTOB
peaKkiuu.

5. Ilpu mnpokanMBaHMM METANIMYECKOro THUTaHa oOpa3yercs OeJblii IMOPOIIOK, KOTOPHIi
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCIOTE M CIUIABIAETCS €O Ienoubto. Yto
npecTaBisieT coboit 3To coeauHenne? Hanmuimmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CKoOJIbKO MUJUTWIHTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

7. Kakue BemectBa M B KAaKOM KOJMYECTBE BbLAEHATCS Ipu mnpoxoxaeHun 48250 Ki
anekTpudecTBa uepe3 pactBop xyopuga Mmapranina (I)? CocrtaBpTe cxeMy 3JI€KTpoOJiM3a 3TOTO
pacTBopa.

8. AmoMuHUI cKJenaH ¢ Menpto. Kakoit u3 MeTamioB OyJIeT KOppOoAUpPOBaTh B CPelle CEpHOIM
KHCIIOTHI B aTMOcdepe BIaKHOTO Bo3ayxa? CoCcTaBbTE CXEMBbI AJICKTPOXHUMHUYECKON KOPPO3HH.

9. IIpoBecTu aHanu3 BIUSHUS KOHIIEHTPALIUA Ha CKOPOCTh XUMHUECKOU peaKInu
Na;S;03 + Hp,SO, = S + SO, + NaSO4 + HO 1o akcniepuMeHTanbHBIM JaHHBIM. [IpoBectn
00paboTKy MOYUYEHHBIX IaHHBIX C UCIIOIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHUA.
Pe3ynbpTaThl ONITOB MPEACTaBUTH B BUJIE€ TAOIHIIBI 1.

Tab6muna 1
Howmep O06beM, MIl Konuenrpanus Bpems Ckopoctb
onbiTa | NayS,;03 H,0 H,SO4 Na,S;0s, 10% | nosBnenus peaxiuu, 10%,
MOJIB/J MYTH, C !

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




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

[To nanHBIM TabIMIBEI | TOCTPOUTH rpaUK 3aBUCMOCTH CKOPOCTH PEAKIIUH OT KOHIICHTPALIUH
THOCY/b(aTa HATPUS, OTIOKUB Ha ocu abciucc KoHIeHTparuio NayS;0O3, a Ha ocH OpAMHAT —
CKOPOCTb PEaKI[HH.

CraenaTh BBIBOJI O 3aBUCHMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMK THOCY/Ib(aTa HaTPHSL.




0) Ilopsinok npoBeeHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJM H KPUTEPHH
OLICHUBAHUS:

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

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

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO» - OOYYArOIIMIiCS JIEMOHCTPUPYET MOPOTOBBIA YPOBEHHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTJACIHHBIX 3HAHUH, YMCHHI, HABBIKOB, O0YJAIOIINUICS UCTIBITHIBACT 3HAUYUTEIIHHBIC
3aTpyJHEHHs PU OTIEPUPOBAHUY 3HAHUSMU M YMEHUSIMH MPHU UX MIEPEHOCE HA HOBBIE CUTYAIIUH;

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



