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[Ipotokonm ot 20 r. No
3aB. kadeapoii H.JI. Mensuuk




1 e ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

[ensiMu 0CBOCHUSI TUCIUIUIMHBI «XUMUD» sIBIsIETCS (hopMuUpoBaHue (yHIaMEHTATbHBIX
3HAaHUKW B O00JaCTH COBPEMEHHOW XHMHUH, BKJIIOYAIONIUX OCHOBHBIC TIOHATHSA, 3aKOHBI H
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XMMHUYECKUX COCIMHEHUW; pa3BUTHE HABBIKOB
CaMOCTOSITEIHHOU PaObO0ThI, HEOOXOIUMBIX JIJIsi IPUMEHECHHS XUMHUYECKUX 3HAHUU MPU N3yUCHUHU
CIIELIMATbHBIX JUCUUIUIMH U JAIbHEHIIEH TPAKTUYECKOM IS TETbHOCTH.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

Juctunnuua XuMus BXOAWT B 0a30BYI0 4YacTh Y4YeOHOro IwiaHa oOpa3oBaTebHON
IPOTPaMMBEI.

Jnsi  u3ydeHUs  AMCUUIUIMHBI ~ HEOOXOAWMBI  3HAaHUS  (YMEHHUsS,  BIAJCHUS),
c(OpMHUPOBAHHEIC B PE3YJIbTATE H3yUCHHS TUCIUTUINH/ TPAKTUK:

«Xumus» B 00beMe POrpaMMBbl CpeIHe 00111e00pa30BaTEIbHON MIKOJIBI

3HaHus (YMEHHMs, BIAJICHUS ), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXOAUMBI JIJIsl U3yUCHHS TUCITUTLTIH/TIPAKTHK:

I'eosorus

XuMmus QoTOpeareHToB

be3zonacHOCTb KU3HEACATEIBHOCTH

3 Komnerenuuu ody4yaromerocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCHUILIMHBI (MOAYJISA) ¥ IIJIAHUPYEMble Pe3yJIbTAThI 00yUeHu s

B pesynbrare oCBOEHMSI AUCHUIUIMHBI (MOIys) «XUMHS» OOydaroluics IOJDKEH
00Ja1aTh CIeAYIOIIMMU KOMIIETEHIUSIMU:

CrpyKTypHBIi [Inanupyemble pe3yabTaThl 00y4eHHs
JJIEMEHT
KOMIIETEHIIMHU

OK-1  cmocoOHOCTHIO K aOCTPAaKTHOMY MBIIIICHUIO, aHAJIU3Y, CHHTE3Y

3HaTh - OCHOBBI JIOTUKH, HOPMBI KPUTHYCCKOI'O II0AX014a, q)OpMBI aHaJIn3a,
- METObI a6CTpaKTHOFO MBIIJICHUSA IPHU YCTAHOBJICHUU UCTHHBI,

- MCTOJbI HAYUYHOT'O UCCIICAOBAHNA HYTGM MBICJICHHOT'O paC4YJICHCHHA
00beKTa (aHAIN3) U MMYTEM U3YUCHHS MIPEAMETA B €r0 IeJI0CTHOCTH,
€AMHCTBE ero yacte (CHHTE3)

YmMmetn - aJIeKBaTHO BOCIPUHUMATh UH(YOPMAIIHIO, IOTHYECKH BEPHO,
apryMEHTHUPOBAHO U SICHO CTPOUTH YCTHYIO U IINCBMEHHYIO peyb;

- C UCIIOJIb30BAHUEM METOJIOB a0CTPAKTHOI'O MBIIIICHUS, aHaIU3a U
CUHTE3a AaHAJIN3UPOBATH AIbTEPHATUBHBIC BAPUAHTHI PELICHUS
UCCIIEIOBATENIBCKUX 3324

Bmagets - HaBBIKAMHM MMOCTAHOBKH II€JIA, CTIOCOOHOCTHIO B YCTHOM M TUCHMEHHOM
pedn JIOTHIeCKH 0(OPMHUTH PE3yIbTaThl MBIIICHUS;

- IIEJIOCTHOM CHUCTEMOW HaBBIKOB MCIOJIb30BAHUS A0OCTPAKTHOTO MBIILJICHUS
MIPU PEIICHUH MPoOIIeM, BOSHUKAIOIIUX TIPH BHIMIOTHEHUN
HCCIIEA0BATEIBCKUX padOT, HABBIKAMU OTCTAUBAHUS CBOCH TOUKH 3PCHUS

OIIK-4  roTOBHOCTHIO C €CTECTBEHHOHAYUHBIX TO3UIUI OLIEHUBATh CTPOEHUE, XUMUUYECKHUM 1
MUHEpaJIbHBIM COCTaB 3éMHOU KOPbI, MOP(HOIOTUYECKUE OCOOCHHOCTH U T€HETUYECKUE TUIIbI
MECTOPOKICHUIN TBEPABIX MOJIE3HBIX UCKOIIAEMBIX IPU PEIICHUH 3a]a4 10 PAlMOHAIIBHOMY U
KOMIIJIEKCHOMY OCBOEHHUIO I'€OPECYPCHOTO IOTEHIMAIA HEAP




3HaTh

- OCHOBHBIE XMMUYECKHUE MTOHATHUS, NIOJIOKEHUS U 3aKOHBI;

- COBPEMEHHBIE HAIIPABJICHUs PAa3BUTHUS HAYYHBIX TEOPUU;

- METOJIbI TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIEI0BAHNS B
00JacTl XMMUH IPUMEHUTENBHO K MPO(GECCHOHATBHON AESITEIbHOCTU

YmMmern

- OIIpeNeNsTh XUMUYECKHI COCTaB U CTPOEHHE OOBEKTOB OKpY KaroLeit
Cpensl;

- pelaTtk pacyeTHbIE 3314l IPUMEHUTENIBHO K MaTepraiy IporpaMMBbl;
- IPOrHO3UPOBATh BO3MOKHOCTh IIPOTEKAHUSI CAMOIIPOU3BOJIBHBIX
IIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAX

Bnazetrs

- HaBbIKaMH1 IMIPUMCHCHUS OCHOBHBIX XUMHUYCCKUX 3aKOHOB B
pohecCHOHANTBHOM JIEATEILHOCTH;

- IPaKTUYCCKNMHU HABbIKAMU TCOPECTUUCCKOI'O U SKCIICPUMCHTAJIIBHOT'O
HCCIe0BaHuUs B 00JIaCTH XUMUHU




4. CTpyKTypa, 00b€M M coep:kaHue JMCIUIIJIMHBI (MOYJIs1)
OO6mast Tpy1I0€MKOCTh AUCIIUTUTMHBI COCTABIIAET 4 3a4eTHBIX euHUIl 144 akal. 4acoB, B TOM YHUCIIE:

— KOHTaKTHas pabora— 10,9 akaz. yacos:

— ayJIMTOpHAs — § aKaJl. 4acoB;

— BHEAayIuTOpHas — 2,9 akaJ1. 4acoB

— caMocTosiTenbHas paboTta — 124,4 akas. 4acos;
— MOJATrOTOBKA K DK3aMeHY — 8,7 akaJ. yaca

dopma aTTecTaluy - SK3aMEH

AynuTopHast 2 =
KOHTaKTHas pabora E % ®dopma TeKyIero
Pasen/ Tema 9 (B akaj. yacax) E EE Bun . KOHTPOIA Koxn
N — > g O | CAaMOCTOATE/ILHOM | - YCIEBACMOCTH H ||\ oo
S & paboTsl IIPOMEKYTOYHON
Tlek. mab. | mpakr. 29 aTTecTalluu
3aH. 3aH. | Q &
1.
CaMOCTOSTENbHOE
n3ydeHue yueOHon
1.1 Xumnueckas 1 HayHOH Samyra .
2 20 JIUTEPATYPBI; KOHTPOJIBHOU OK-1, OIIK-4
TEepMOANHAMUKA
- peleHue paboThI.
KOHTPOJIbHOU
paboThl.
CaMOCTOSTENbHOE
n3ydeHue yueOHoin
1 Hay4HOH 3amura
1.2 XumMuueckasi KHHETHKA 20 JIUTEPATYPBI; KOHTPOJIbHOU OK-1, OIIK-4
- peleHue paboThI.
KOHTPOJIHOU
paboThl.
- oopmIIeHHE
oTuera o
11a00paTOPHBIM
paboram; 3amura
- caMocTosiTeNbHOe |  1abopaTopHOMH
1.3 PactBopsl 2 221 24,4 | uzyuenue yyebHol [ pabotel. 3ammra | OK-1, OIIK-4
1 HaY4HOU KOHTPOJIbHOU
JIUTEPaTyphl; paboThI.
- peleHue
KOHTPOJIBHOU
paboThl.
CaMOCTOSTENbHOE
nu3ydeHue yueOHoi
1 Hay4HOH 3amura
1.4 lucnepcHble CUCTEMBI 20 JIUTEPATYPBI; KOHTPOJIbHOU OK-1, OIIK-4
- peleHue paboThI.
KOHTPOJIbHOU
paboThl.




CaMOCTOSATENBHOE
n3ydyeHue yueOHoum

1.5 OKHCIUTENTBHO- Y HAYYHOU 3amura
BOCCTaHOBHUTENbHBIE 20 JIUTEPATYPBI; KOHTPOJIbHOU OK-1, OIIK-4
IIPOLIECCHI - peleHue paboThI
KOHTPOJIbHOU
paboThl.
- opopmiieHne
OT4YEeTa IO
11a00paTOPHBIM
paboram; 3amura
1.6 T p— - CAMOCTOATENLHOS J1a00paTOpHOM
CHCTEMBL 2 20 |u3ydeHue yqe?non paboThI. 3aU_II/IuTa OK-1, OIIK-4
U HAYYHOH KOHTPOJIbHON
JIUTEPaTypBl; paboThI.
- peleHue
KOHTPOJIbHOU
paboThl.
Wroro no pasgeny 421 1244
HUroro 3a cemectp 421 1244 9K3aMEH
Hroro no nucuuminHe 4/21 1244 3K3aMeH OK-1,0IIK-4




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B npouecce mnpenogaBaHus IUCHUIUIMHBI «XHUMHS» TMPUMEHSETCS TpaJAuLMOHHAs
MH(OPMaLlMOHHO-KOMMYHHUKAIIMOHHAs 00pa30BaTeIbHbI€ TEXHOJIOTUH.

Jlexuuu npoxodsT Kak B UHPOPMAIIMOHHON hopme, T/ie UMEET MECTO NOCIeA0BaTEIbHOE
U3JI0KEHHE MaTepuaja B AUCLMILUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE IPEUMYILECTBEHHO
BEpOATLHBIMU CPEACTBAMMU, TaK U B (popme JIeKUi-0ece1bl MM uajnora ¢ ayAuTOpHel, JeKuui
C NPUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKW», JIEKIMH-KOHCYJIbTAllUH, TI€ TEOPETHYECKUI
MaTepuaj 3apaHee BBIJIAETCS CTYJIEHTaM JJIsi CaMOCTOSITENIbHOTO W3Yy4Y€HUs, Ui MOJTrOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKIHS IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-TUCKYCCHUS.

[ToMuMO 3TOrO B JIEKLMU MOTYT MCHOJIB30BATHCS AJIEMEHTHI MPOOIEMHOTO U3JIOKEHUSI.
Ocoboe MecTo B mpoIecce MPENnoJaBaHUs TUCIUIUIMHBI «XUMHUS» 3aHUMAIOT JICKIIUU C
HCIOJIb30BAHUEM JIEMOHCTPALIMOHHOTO XHUMUYECKOTO 3SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjee MOJHO Peaanu30BaTh METOJ MPOOJIEMHOro oOydyeHHUs 4epe3 MOCTaHOBKY MPOOJeEM C
MMOMOIIBIO IEMOHCTPAIMI IBJICHUM, PEAKIIUI HIIU ITPOIIECCOB.

st peanuzanuy “HGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHON TEXHOJIOTHUH
MIPOBOJIATCS JIEKUMU-BU3YaJIM3allUY, B XOJ€ KOTOPBIX M3JI0KEHHE TEOPETUYECKOro Marepuala
COIMPOBOXKIAETCA MPE3CHTALlUEH.

JlexumoHHBIA MaTepHall 3aKperuisieTcs B XoJie JabopaTopHbIX paboT, B X0J€ KOTOPBIX
yueOHasi paboTa IPOBOAMTCS C PEaJbHBIMM XMMHUYECKUMHM BeliectBamu. Ha maGopaTopHbix
paboTax BBINOJHSIOTCS TPYNIOBbIE WIM MHAUBUAYaIbHbIE 3aJlaHUS 110 IpoiaeHHoN Teme. [lpu
IIPOBEJICHUU J1a00PATOPHBIX 3aHATHI HCIONb3YETCSd METOJ] KOHTEKCTHOIO O0Y4YeHHMsI, KOTOPbII
MIO3BOJISIET YCBOUTh MAaTe€pHall IIyTEM BBISBICHHS CBA3CH MEXIy KOHKPETHBIM 3HAHUEM M €ro
npuMmeHeHreM. Kpome Toro, uenaecooOpa3HO HCIHOJIb30BATh TEXHOJOTHUIO KOJJIEKTUBHOTO
B3auMOOOyueHUs (mapHylo padoTy) Tpex BHJAOB: CTaTHYeCKas Iapa, JMHAMUYecKas Mmapa,
BapHallMOHHAs IIapa; COBMeENass €€ C TEXHOJIOTMEeH MOJyJbHOro 00ydeHus. BpinmoaHus
AKCIIEPUMEHT, oOydaromuecss GOpMyIUPYIOT OOOOIIEHHBIE BBIBOJIBI IO CEPUH OIBITOB,
WCIO0JIb3YS IPUEMBI aHAJIOTUU U CPABHEHUSI.

CamocrosrenpHas pabora oOydaroIIMXcsi BKJIIOYaeT B ceOs camble pa3HOOOpa3HbIe
(dbopMbl yueOHOM AESITETbHOCTU: BBINOJIHEHHUE JIOMAIIHUX 3aJlaHuM, 3aBepiueHre 0(popMIIEHUS
1abopaTopHbIX pabOT, MOArOTOBKA K MPAKTUKYMy, U3YyY€HHE OCHOBHOTO U JIONOJIHUTEIBHOTO
Marepuajga Mo y4yeOHMKaM U MOcoOusAM, YTEeHHE M MNpopabOoTKa HAaydyHOUl JHUTEepaTypbl B
OoubnmoTeke, HarmMcanue pedepaToB U KypCOBBIX padOT, MOATOTOBKA K KOJUIOKBIYMaM, 3a4€TaM,
utoroBor arrectaruu.CamocrosiTenbHas padoTa 0OyJaromIMXcsi JOJDKHA OBITh HampaBiieHA Ha
3aKpEIJICHUs] TEOPETUUECKOI0 MaTepHaa, 3J0KEHHOTO MPeroiaBaTeieM, Ha IpopaboTKy TeM,
OTBEJICHHBIX HAa CaMOCTOSTEIbHOE M3ydEHHE, Ha IOJrOTOBKY K J1a0OpaTOPHBIM 3aHATHSIM,
BBITNIOJIHEHUE JIOMAIIHKUX 33JJaHUI U OJrOTOBKY K PYO€KHOMY U 3aKIHOYUTEILHOMY KOHTPOJIIO.
[Ipu npoBeneHnn pyOeKHOTO U 3aKJIFOUUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 33/1a4aMU, CTOSLIUMU
nepeJl MpernojiaBaTeseM, SIBIISIFOTCS: BbISBIEHHE CTENEHU MPAaBUIBHOCTHU, 00beMa, TIyOHHBI
3HAaHUH, YMEHHIA, HABBIKOB, MOJYYCHHBIX NP M3yUYECHUH Kypca HapsAy C BBISIBICHHUEM CTEIICHU
CaMOCTOSITEIBHOCTH B IPUMEHEHUH MOJTYyYEHHBIX 3HAHUN, yMEHHUI 1 HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJICTBA MO3BOJIIOT IKCIEPUMEHTUPOBATH C HOBBIMHU
dbopmamu kKoHTpOJs. OOyJaronuMcs MpeAiaraloTcsl TeCThl M 3a7a4d B AJIEKTPOHHOM BHJE, C
aBTOMAaTU3UPOBAHHOM cucTeMOIl NpoBepku. B oTinmuue OT OOBIYHOTO TECTHUPOBAHUS TaKoOil
CHocO0 KOHTPOJISi IMO3BOJIAET CTYIAEHTaM B Jif000€ BpeMsl HPONTH TeCT, MpOoaHAIU3UpPOBATh
OIIMOKH M TIPOMTH TECT BTOPHYHO.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThl 00y4Yarouuxcs
[IpencraBneno B npuitokeHuu 1.



7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTECTALMHU
[IpencraBieHsl B IPUIOKEHUH 2.

8 Y4ueOHo-MeTOoaM4YecKkoe U HHPOPMALIMOHHOE o0eceYeHre T CHUIIMHBI (MOXYJIs)

a) OcHoBHas IMTEpPATypAa:

1. OcnoBsl xumuu: yueOnuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmee oOpazoBanue: bakamaBpumar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIH.

2. Konsima, JI. I'. Xumus : yaebnoe mocooue / JI. I'. Komsima, JI. T'. Tapaciok ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 1 sanextposn. ont. auck (CD-ROM). - 3armn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (nara obpamenus: 14.10.2019). - MakpooOneKT. - TekcT : 37eKTpOoHHBIN. - CBeaeHUs
noctynabl Takke Ha CD-ROM.

0) lonoJiHMTEILHAS JIUTEpaTypa:

1. Mensnuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A. Mumypuna
; Marauroropckuii roc. texuudeckud yH-T uM. I'. M. HocoBa. - Marauroropek : MI'TY mm. I'. U.
Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. 9kpama. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : AJIEKTPOHHBIN. -
Ceenenuns noctymnHbl Takke Ha CD-ROM.

2. Mensanuk, H. JI. lucnepcubie cuctemsl : mpaktukym / H. JI. Mengnuk, 3. P. Mynnuna, O. A.
Mumypuaa ; Marauroropckuii roc. rexumdecknid yH-T uM. I'. 1. HocoBa. - Marauroropck : MI'TY um.
I W. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. okpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : AJIEKTPOHHBIN. -
Ceenenuns noctymnubl Takke Ha CD-ROM.

3. Konspa, JI. T'. OxucnutenbHO-BOCCTAHOBUTENbHbIE PEaKIUH. OCHOBBI 3JEKTPOXUMHH :
yaeonoe nocobue / JI. I'. Konsima, O. P. Mymnuna ; MI'TY. - Marautoropek : MI'TY, 2015. - 58 ¢. : uin.,
TaoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3IEKTPOHHBIU. -
NmeeTcsa neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSIHME XMMHMUYECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHuToropckuii roc. TEXHUUECKHUM
yH-T uM. I'. WI. HocoBa. - Maruutoropck : MI'TY um. I'. M. Hocoga, 2019. - 1 CD-ROM. - 3ar. c
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIN. -
Ceenenuns noctymnubl Takke Ha CD-ROM.

5. KopoBun, H.B. O0Omas xumusa: yuel. Juisi TEXHUYECKMX HampaB. U cnoer. By3oB /H.B.
Koposun —9-e uzn., nepepa6.- M.: Beicu. k., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.




6. Kpatkuii cnpaBouHMK (Qu3nKo-xumuueckux BenanuuH / coct.. H. M. bapon, A. M.
[Tonomapesa, A. A. Pasnens, 3. H. Tumodeena; mox pen. A. A. Pasaens, A. M. [lonomapeBoii. -
10-e u3a., ucnp. u pomn. - CII6. : UBan ®@enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. -
Tekct: HermocpeICTBEHHBIN.

7. VI3BecTus BBICIINX YY€OHBIX 3aBEICHUN. XUMUSA U XUMHYECKasT TEXHOJIOTHS: HaAy4HO-
texHuueckuit xxypHai —ISSN 0579-2991.

B) Meroauyeckue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XUMUYECKUX MPOIECCOB: METOJMUECKUE YKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUILUIMHE «XHUMHs» Ui O0Oy4aroUIMXcs BCEX HaIpaBlICHUH
MOATOTOBKM M  CHEIUaJbHOCTEW jaHeBHOM Qopmbel oOyuenus / O.A. Mumypusa;
MarnuTtoropckuii roc. tTexunaeckuit yH-T um. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2016.— 11 c. — TekcT : HEmocpeACTBEHHBIM.

2. Komsama, JII. Xumpnueckas TEpMOJMHAMMKA: METOJAWYECKHE YKa3aHWUS UL
CaMOCTOSITENIbHON PabOThI MO AUCUUIUIMHE «XUMUS» JUIsl 0OydaroluXcs BCEX HaIlpaBICHUM
MOATOTOBKM U crenuanbHocTe Beex popm oOydenus / JI.I'. Konsna; Marauroropckuii roc.
texuudeckuid yH-T uM. ['. . HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2020. - 18 ¢. —
TekcT : HenmocpeACTBEHHBIN.

3. Komsmga, JLI'. CkopocTh XUMHUYECKMX pPEAKIH W XUMHUYECKOE pPaBHOBECHE:
Meroandeckue ykazaHusi K JabopaTopHbIM paboTaM M0 JUCHUIUIMHE «XUMHUS IS
oOyuaronuxcst BCeX HalpaBJIEHUH MOJArOTOBKU U crienuanbHocTel Beex ¢popm oOyuenus / JL.T.
Komsama, E.B. Tapacrok; Marnutoropckuii roc. texuudecku yH-T mm. . M. Hocopa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. —8 c. — TekcT : Henocpe1cTBEHHBIM.

4. PomuonoBa, H.WM. Xumnueckass kuHeTHKa. XUMHUYECKOE PAaBHOBECHE: METOINYECKUE
yKa3aHus Ui CaMOCTOSITEIbHOM pabOThl MO NUCHUILUIMHE «XUMHs» Al oOydaroluxcs BCex
HaIpaBJIeHUH TOATOTOBKU M CrienuaibHOCTeN Bcex Gopm oOydenus / H.M. Pogmonosa, A.Il.
[TonomapeB; Maruuroropckuii roc. Texuuueckuit yH-T uM. I'. M. HocoBa. — Maruuroropck :
MI'TY um. I'. K. Hocosa, 2020. — 20 ¢. — TekcT : HenmocpeACTBEHHBIH.

5. Uymnposa, JI.B. PactBopsl: MmeToanueckasi pazpaboTka K jJabopaTOpHBIM paboTaM IO
TUCHMIUIMHE «XUMHSDY I 00Yy4arolMXCsl BCEX HAIlpPaBJICHUM MOATOTOBKH U CIIELUAIbHOCTEN
Bcex Gopm obyuenwns / JI.B. Uynposa, T.M. KynukoBa; MarHUTOropckuii roc. TEXHUYECKUN YH-T
uMm. I'. Y. HocoBa. — Maruaurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — Tekcr :
HEIOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopbl: MeTomnueckas pazpaboTka K CaMOCTOSITEIILHOU paboTe 1mo
TUCUMIUIMHE «XHUMHUS» s OOydalollMXCsi IO BCEM HalpaBJICHUSM TOJATOTOBKH U
cnenuanbHOCTsIM Bcex (opm oOyuenms / JI.B. Uynposa, O.P. Mymnuna, O.A. Mumypuna;
MarnuTtoropckuii roc. tTexunueckuil yH-T um. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2017. —26 c. — TekcT : HenmocpeaACTBEHHBIM.

7. Komsna, JL.I'. KomnounHelie pacTBOpbl: METOJUMYECKHE yKa3zaHUs K J1abOpaTOpHOI
paboTe Mo IUCHUIUIMHE «XUMUsS» i 00ydyarou[uxcs MO BCEM HAalpaBJIEHUSM MOATOTOBKH U
cnenuanbHoCcTsIM Beex ¢opm obyuenus / JIL.I'. Komsna, JILA. Boapsn; Marauroropckuii roc.
texuudeckuid yH-T uM. ['. 1. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2017. -9 c. —
TekcT : HenmocpeCTBEHHBIN.

8. Konsima, JI.T'. OkucnutenbHO-BOCCTAHOBUTENbHBIE PEAKLIUN: METOANYECKUE YKa3aHUs
K JIabopaTopHO paboTe MO MUCHUIUIMHE «XUMHUS» UIsi OOYyJaroIMXCS BCEX HAIpPaBJICHHI
MOATOTOBKM M crenuanpbHocted Bcex ¢(opm oOydenust / JL.I. Komsna, E.B. Tapaciok;
MarnuTtoropckuii roc. tTexuuaeckuil yH-T um. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HenmocpeacTBEHHBIM.

9. Konsga, JI.I'. OxucianTenbHO-BOCCTAHOBUTENbHBIE PEAKLUU U AJIEKTPOXUMUYECKUE
MPOIIECCHI: METOAMYECKasl pa3padOTKa K CaMOCTOSTEILHON paboTe s 00yJaronuXxcsi Mo BCEM

I e we



E.B. Tapactok, D.P. Mymniuna; Marautoropckuii roc. Texuudeckuii yH-t um. I'. M. Hocoma. —
Maruurtoropck : MI'TY um. I'. 1. HocoBa, 2017. —41 c. — TekcT : HEeOCpeICTBEHHBIH.

10. Mumypuna, O.A. DIEKTpOXUMHUYECKHE TMPOLECChl: METOJAUYECKUE YKa3aHHUs K
nabopaTopHOi paboTe MO IUCHUIIIMHE «XHUMHS» IS OOydJalomuXCs IO BCEM HaIpaBICHUSIM
MOATOTOBKM U CHEIHaIbHOCTSIM Bcex ¢opm obOyudenus / O.A. Mwumypuna, H.W. Poanonosa;
MarnuTtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. N.
Hocoga, 2017. — 13 c. — TekcT : HEnmocpeACTBEHHBIM.

r) [Ilporpammuoe odecnneuenne 1 UHTEepHeT-pecypcehl:

IIporpammHoe obecnieueHne

HaunmenoBanue .
1o Ne norosopa Cpox neicTBus TULICH3UU

MS Windows 7
Professional(mis  |[A-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 135 01 17.09.2007 Geccpouno
Professional
7Z1p cBOOOTHO pacIpocTpaHsIeMoe OECCPOIHO
FAR Manager cBOOOTHO pacIpoCcTpaHsIeMoe OCCCPOIHO

IIpodeccuonaibHbie 6a3bl JAHHBIX U HH(OPMAINIMOHHBIE CIIPABOYHBIE CHCTEMBI
HasBanune xypca CchuIKa

OnexTpoHHas 0aza mnepuoanyeckux wusganuii East
View Information Services, OO0 «MMIBHUC»
HannonaneHas MH(OPMALIMOHHO-aHAIUTHYECKAs
cucrema —  Poccumiickuii  wmHzmekc — Hayunoro|URL: https://elibrary.ru/project risc.asp
mutupoBanus (PUHIL)
ITouckoBasi cucrema Akamgemusi Google (Google
Scholar)
WNudopmanronnas cucrema - Enunoe okHO gocTymna K
HHGOOPMAITMOHHEIM pecypcaM

https://dlib.eastview.com/

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

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

denepanbHOE rOCyJIapCTBCHHOC OIODKETHOE

YUPEKICHHE «DenepanbHblii urctutyt|URL: http://wwwl fips.ru/
MPOMBIIICHHON COOCTBEHHOCTH))

Poccniickas T'ocynapcrsennas GrbmioTexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanorun

ggiI;leHHHe pecypett bnbmotexn MITY im. I'M. http://magtu.ru:8085/marcweb2/Default.asp

9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG obecrieucHue JUCHHUIITIMHBI BKJIIFOYACT:



VYdeOHble ayJUTOpPHH ISl TPOBEACHUS 3aHATHH JeKIHOHHOTO Tumna. OcHalieHue:
MynbTUMEUHHBIC CPENICTBA XPAHESHHUS, TIEPEIadH U MPEICTaBICHI HHPOPMAIIHH.

VYdeOHble ayaUTOPHH Il TPOBEICHUS JIA0OPAaTOPHBIX 3aHSATHH, TPYIIOBBIX H
WH/IMBUIYAIbHBIX KOHCYJIBTAIlMH, TEKYIIero KOHTPOJS M MPOMEXKYTOYHOW aTTECTAIHH.
Ocnamenue: OO6opynoBaHue IS BBITIOJHEHHS JTa0OpaTOPHBIX pabOT, XMMHUYECKas MOCya,
peakTuBbl, HarmsaHaeie MaTepuabl: TaOIHIIbI, CXEMBI, TUTAKATHL.

[Tomemenus ais caMoCTOSITeNbHOM paboThl 0Oydatomuxcsi. OcHamenue: [lepconanbHbie
KommbioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET M € JOCTYIIOM B 3JEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEIBHYIO CPEY YHUBEPCHUTETA.

[lomemenns nns  XpaHeHus M OPOQUIAKTHYECKOTO OOCTY)KMBaHUS Yy4eOHOTO
obopynoBanusa. OcHamenue: Cremtaxu, ceddbl A XpaHEHUs Y4eOHOro o0OpyIOBaHUS.
NHCcTpyMeHTHI 171 peMOHTA JIa00PaTOPHOTO 000PYAOBAHUSI.



I[MPUJIOXEHME 1
6. YueOHO-MeTOAN4YeCKOe o0ecnieyeHHue CAMOCTOSITeIbHOH PadoThl 00y4yarouXxcst
CamocTrosrenbHas pabota oOy4yarouuxcs MoApa3aesseTcs Ha ayJUTOPHYI0, KOTOpast IPOUCXOTUT
KaK BO BpEMs na60paT0pH},1x BaHﬂTHfI, TaK U Ha IIJIAHOBBIX KOHCYJIbTAIIUAX, U HA BHCAYJUTOPHYIO,
IMPOUCXOAAINYIO BO BpEMA NOATOTOBKU 06y'-IaIOHII/IMI/IC$I OTYECTOB II0 J'Ia60paTOpHI)IM 3aHATUAM U
BBITIOJIHEHHUS JOMAITHUX 3aHaHHﬁ.

AynuTopHas caMOCTOsATeNbHAsI paboTa 00yJaroMuXCs IPeanoJiaraeT MPoXoKAeHHE TECTUPOBAHUS
10 KAXAOMY pasacily AMCHUIIIIWHBI. TecThI BKIIOYAIOT TCOPCTUYCCKHUEC U MTPAKTUICCKUC 3aJaHUAA,
OTBETHI HA KOTOPBIE TPEOYIOT IITyOOKOTO MOHUMAHUS H3y4€HHOTO MaTtepraia. TecTsl OCTPOEHBI
€AMHOOOPA3HO: K KaKIOMY BOTIPOCY MPEIaraeTcs Ye€ThIpe BapuaHTa OTBETOB, CPEIA KOTOPHIX OJIUH
WM HECKOJIbKO MpaBUiIbHBIX. OOpaboTKa pe3ysbTaTOB OCYILIECTBISETCS IIyTEM CONOCTaBICHUS
IMOJIYYCHHBIX PE3YJIbTATOB C STAJIOHHBIMHU U IMTPOTCKACT OUCHD 6I)ICTpO. MakcrumaasHOE KOJIMYECTBO
0atoB B Kaxk0i Teme Kypca — 10.

Bapuanmbl memamuyecKkux mecmoenix 3a0aHuil 0 meKyuieco KOnmpaoJia

Xumuueckasa mepmoounamuka

B TECTax II10 TCMC ((XI/IMI/I‘IGCKaSI TCpMOI[I/IHaMI/IKa»: HepBI)Ie IIeCThb SaI[aHI/Iﬁ OILICHHUBAKTCA B
0,5 oayuta, cegpMoe — B 1 6aji, a BOCbMOE, JEBATOE U JECATOE 3aJaHns — B 2 Oaja.

Tecm Ne 1
1. Ilpu paccMOTpEeHNH XUMUYECKON PEaKLUU cucmema O3HA4aeT:

a) HUCXOJIHbIE peareHThl
0) NPOAYKTHl XUMUYECKOU peaKiuu
B) pEaKUHOHHBIN COCYy/
I') MCXOJHbIE PEareHThl U MPOIYKTHI PEAKIINH
2. llepBblii 3aK0H (TIEpBOE HAYaI0) TEPMOJIMHAMUKHA MAaTEMaTHUECKU 3alIMChIBAETCS TaK:

a) PV=vRT B) K= Ay (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B 3K30TEepMHYECKON peaKIuu:

a) SHTaJIbIIMS peaKIMOHHON cucTeMbl NoBbiaetcs (AH > 0)
0) TertoBoi 3 ekt peakunu orpunareicH (Q< 0)

B) SHTAJIbIIUS PEAKIIMOHHOM cucTeMbl ymeHblnaercs (AH< 0)
I') IaBJICHHE PEaKIMOHHON CUCTEMBbI MOBBIIIAETCS

4. CranaapTHbie TeoBble 3)PEeKTsl TPUHITO 0003HAYATH:

a) AUct B) Q 101,3 273
6) AHozgg F) AHct

5. Kakue u3 npuBeeHHbIX peakuil BISIOTCS YHIOTEPMUUECKUMU?
a) 2N+ 3/2 H=NHj , AH = — 46 K]Ix/Momb
6) Hy+4/2 0,=H,0, AH = =242 K]I/mob
B) 2N, + % 0,=NO , AH = 90 K]I»x/mMo1b
r)2H,+% L=HI, AH = 26 K]I>/moib

6. Kaxkas u3 HanMcaHHBIX HIKE PeaKUil OTBEYaeT TeIoTe 00pa3oBaHus okcua a3ora (|| ) B
CTaHJIaPTHBIX YCIOBUSAX?

a) %4 N, + 0= NO B) %4 Na+ % 0, = NO
6) N+ % 0,=NO r)NH; + 5/2 0, =2 NO + 3 H, O



7. Ilpu BoccTaHoBieHuH 16r okcuaa Meau( || ) mo peaxiu :

CuO (g + C (rpagur) = Cu (¢ + Co (), moraotmiiocs 22 kK TEIIOTHI.
OHranenus o0pa3zoBaHus okcuaa menu ( || ) paBHa:
a) 110 B)220,5
0) -200,5 r)735
8. Husa peakuuu NiO () + C (rpagur) = N1 ¢ + CO (). Onpenenure BO3MOKHOE HAIIPaBICHUE
CaMOIIPOU3BOJIBHOTO TEUEHUS PEAKIMH IIPU CTAaHJAPTHBIX YCIOBUSAX U IpH TeMmieparype 627°C.

BemectBo AH®95 (K]I>x/mMo011B) S%os (Hx/Monp*K)
NiO (o -239,7 38
C (rpadur) 0 5,74
Ni 0 29.9
CO -110,5 197.4

B oTBete ykaxute 3HaueHus sHepruu ['n6dca mpu cTaHAAPTHBIX YCIOBUSIX, IPU TEMIIEpAType
627°C u TemmepaTypy Hadajla peaKkl1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzmeHnsiercs SHTpONUS IpU Pa3IoKEHUH KapOOHaTa KalbLHs?
a) yBEIMYUBACTCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCs I') HE 3HAaI0

10. JanHas peakuus:

2KCIO3 (TB) —2KCl (TB)+302 () AH<O

MOKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HaIPaBJICHUH B) HE MOXXET MPOTEKAThH
0) B 00paTHOM HallpaBJIEHUU I') HE 3HAaI0

Xumuueckas Kunemuka

B TeCTax I10 TEMEC «XI/IMI/ILIGCKaS[ KHUHCTHUKA»: nepBoe, BTOpOG, TpeTbe, quBepTOC U IIATOC 3aJaHUS
ounennsarorcd B 0,5 0amia; mecroe, ceALMOE, BOCBMOE, AEBSITOE U ecaToe — B 1 Oam, a
OIMHHAALATOE — B 2,5 Oasa.

Tecm Ne 1

1. Paznmen xumuu, U3ydaroluii CKOPOCTH U MEXaHU3Mbl XUMUYECKHX PEAKIUIA, HA3bIBACTCS

a) XUMUYecKasi TepMOIMHAMUKA
0) TepMOXUMUS
B) XMMHYCCKass KHHETHKA

2. CkopocTb XMMHUYECKON peakluu — 3TO ...

a) BpeMs, 32 KOTOPOE MOJIHOCThIO PacX0yeTCsl OJTHO U3 UCXO/IHBIX BEIECTB

0) U3MEHEHHE KOJIMYECTBA BEIIECTBA PEAreHTOB (WM MPOIYyKTOB) PEaKMU B €AUHUILY BDEMEHHU B
equHuIE 00BeEMa

B) KOJIMUECTBO BEILLECTBA IPOJAYKTOB PEAKIIMM K MOMEHTY OKOHYAHHUS PEAKIIIU

3. B kakux eIMHUIAX BBIPAXKAETCSA CKOPOCTh XUMUYECKOU peakiuu?

-1 -1
a) MOJIb T C



0) Oe3pa3zmepHas BeTUIMHA
2
B) MOJIb™ C

4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XUMUYECKUX PEAKIINI1?

a) OT IPHUPOJIBI PEATHPYIOIINX BEIIECTB
0) OT TeMIeparypbl
B) OT 00BbEMa PEaKIIMOHHOTO CoCyaa

5. CocrosiHue XUMHUYECKOT0 PaBHOBECHUSI 0OPATUMBIX MTPOLIECCOB KOJNYECTBEHHO XapaKTepU3yeTcst

a) PaBHOBECHBIMU KOHIIEHTPAIMSIMHU MPOTYKTOB PEAKIIUU
0) SHeprueil akTUBU3aIUN
B) KOHCTaHTOM paBHOBECHUS

6. Kak 3anuceiBaercs BelpaskeHue 11 ckopocty peakiuu 4 NO ) + 6 HO =4 NH;3 () + 5 Oy ()

a) V=K[NO]'[H,0] 6) V=k[NH;][0,] B)V =k[NOJ'[H,0]°

7. Kak 3anuiuercst BeIpakeHHe Ui KOHCTaHThI paBHOBecus peakiuuu A +2 B = C +D?

a) Kp = [C][D]/ [A][B]’
0) Kp =[C][D] /[A][B]
B) Kp =[A][B] 7/ [C][D]
8. Kaxoil oTpe3ok Ha quarpamMme NOKa3bIBa€T 3HAYEHHUE TEIJIOBOrO 3 deKTa peakuuu?

a)l E 4

VAN
A I

: .

v

XOJl peaKiuu

9. Uto MOXHO CKa3aTh O pPEaKINH, H300paKEHHON Ha AUarpaMMe K Bompocy 8?

a) PK30TepMUYECKasl PEaKIIHs
0) SHIOTEpPMHUYECKAsT PEAKIIUS
B) PEAKITUS OIMCHIBACT COCTOSIHAE PABHOBECHS

10. PaBHoBecue peakiuu Fe ;0 4 +4CO = 3Fe +4CO,, AH>0

CMEIIACTCA BJIEBO.

a) MpU NOHWKEHUH TEMIIEPaTypbl
0) IIpH MOBBIILIEHUU TEMIIEPATypbl
B) IIPU MOBBILLIEHUU J1aBJICHUS

11. Jlna peakunnu C) + 2 H 2 () = CH 4 () Ipu HEKOTOPO# TeMIIEpaType KOHCTaHTa PABHOBECUS paBHA
0,8. PaBHOBeCHas1 KOHIIEHTpAIMs BOJOPO/Aa paBHa 1,2 MOJIb/11. BeraucianTe ncxoaHyo
KOHUEHTPALMIO BOJIOPOJA.

a) 1,2
0) 3,5
B) 5,0



Pacmeopui

B tecrax mo Teme «PacTBoph»: TIepBOe 3amaHue OIleHUBAETCS B 1 0ail1; BTOpOe, TpeThe, 4eTBEPTOE,
IISITOE W IIECTOE 3aJaHus - B 1,5 Oaia; ceapMoe, BOCbMOE, AEBITOE U IECITOE — B
0,5 oauia.

Tect Nel
1. dns ypaBaenus peakiuu Cu SO4 + KOH —... cokpanieHHOe HOHHOE YpaBHEHHE 3AIUIIETCS B BHIIE
1) 2K+ SO42_ = K»,SOq4
2) Cu®"+ S04 +2K' +20H = Cu(OH){ + K,SO,4
3) CuSOy4+20H = Cu(OH)d + SO,
4) Cu**+20H = Cu(OH),Y

2. Macca (B r) xnopuaa Hatpus B 300 miu1 0,2 M pactBopa paBHa
1)0,8 2) 3,51 3) 20 4) 1,24

3. 3unauenue PH 0,1 M pactBopa HCIO4 paBHO
1 2)2 3) 11 4) 13

4. lns noxasienus runpoausa xiaopuga xpoma (I1I) cnenyer

1) no0GaBUTH COJIIHYIO KHCIIOTY
2) no06aBUTH MIEIOYH

3) paz0aBuUThH pacTBOpP BOJOM
4) TOBBICUTH TEMIIEPATYPY

5. B pa3z0aBieHHOM pacTBOpE, MPUTOTOBICHHBIM U3 THAPOCYIb(haTa KalblHs U BOJIbI, CyMMa
K03(¢(ULMEHTOB B YpaBHEHHMH HEOOPATUMOM JUCCOLIMAIMU PACTBOPEHHOTO BEIIECTBA — 3TO

13 2) 4 3)5 4)6

6. PacTBOpHMOCTB OKcalata cepeGpa pasHa 3,27-10 1/ 100r H,0. Ompenenute npon3BencHue
pactBopumMocTH Ag,C;04

1)5-10"  2)1,16:10°  3)10,7-10°° 4)2,31-107
7. MaccoBas 40Jisl paCTBOPEHHOTO BEIIECTBA — 3TO OTHOILLICHUE

1) macchl BemecTBa K Macce BOJIbI

2) KOJIMYECTBA BElIeCTBa K 00beMY BO/IbI

3) Macchl BemecTBa K Macce pacTBopa

4) KOJWYECTBa BEIECTBA K 00BEMY pacTBOpa

8. K cialObIM 371€KTpoarTaM OTHOCUTCS ...

1) rugpokcusl aMMOHUS
2) TUIPOKCH] KaJaus

3) XJopua KaibIus

4) wmapraHioBas KUCJIOTa

9. 13BecTHO, YTO BOJAHBIE PACTBOPBI MHOTHX COJIEH MOTYT UMETH LIETOYHYIO WIH KUCIYIO CpELy.
[IprumnHOi1 3TOTO ABISAETCA ...

1) osnexTpoaus coyeit
2) IUCTPOMOPIIMOHUPOBAHUE COJICH
3) ruapaTUpoOBaHUE COJICH



4) TUAPONM3 COoJIeH

10.3nayenue PH gucroii Bojs ipu 25°C cocrasisieT

D1 2)7 3)0 4) 10

ﬂucnepcubte cucmemol

B tecrax no teme «J/lucnepcHble CHCTEMBDY: IEPBOE, BTOPOE, TPETHE U YETBEPTOE 3aJAHUS
olleHUBaIOTCd B 1 Oam; MsITOE U MIECTOE 3a4aHus - B 3 OaJuia.

Tecm Nel
1. VYkaxure pazMepbl YaCTHUIl KOJUIOUIHBIX CUCTEM

1) menbie 1 HM
2) o6ouspme 100 HM
3) or 1 um go 100 um

2. Kaxkue noHsl ciocoOHBI BRI3BATH KOATYIISAIMIO KOJUTOUA, YACTUIIBI KOTOPOTO UMEIOT
MTOJIOKUTEIBHBIN 3apsif?

1) xaTuOHBI
2) aHUOHBI
3) mnoasipHbIE MOJEKYI

3. Jlms Kakoro 3JIEKTPOJIUTa MOPOT KOAryJIsIIiU KOJUIOMA C TOJOKUTEIFHO 3apsHKEHHON YacTUIeh
JOJDKEH OBITh HAMMEHBIITNM ?

1) xnopua kanus

2) cynbdat Kanus

3) oprodocdar kanus

Murnenna 30J11 IMEET CTPOCHHE: {[Fe(OH)3]m n F&’™ -(3n —x) CI'} x CI”
KaKOM 3JIEKTPOJIUT UTPAET POJib HOHHOTO cTabuan3aTopa’?

4) xnopun xenesa (111)
5) Bonma
6) THAPOKCH] KU

4.  Ilpu B3aumoneiictBuu 20 ma 0,001H wutpata cBunua (1) ¢ 10 mu 0,02H cynbdara xanus
obpasyercsi 301 cyiabdara cBunma (ll). K xakomy siekTpoay MODKHBI MEPEMEIIAThCS YaCTHIIBI
JMCTIEPCHOM (a3bl MPH IEKTPOIH3e?

1) HaxomsTcs B COCTOSIHUM TWHAMHYECKOTO PABHOBECHS

2) K Karoamy

3) xaHOmMy

5. B nBe kosi0b1 HanmuTO MO 50 MIT 307151 THAPOKCHIA Kee3a. J{Jist Toro 9ToObl BHI3BATh
KOAryJisiuio 307151 ToTpeOoBaioch 100aBuTh: B epByto — 5,3 mur 1H pacTtBopa xmopuga
kanus; B Apyryto — 18,7 mu 0,001H pactBopa docdara Hatpus. Berurcnure nopor
KOaryJsiliiK KaXkJ1I0TO 3JIEKTPOJIUTA.

OKuciumenbHo-60CCMAHOBUM ENIbHBLE NPOUECChL

B tecrax mo Teme «OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE TIPOIECCHI»: TIEPBOE, BTOPOE, TPETHE,
YETBEPTOE U MATOE 3a/1anus onleHnBatores B 0,5 6amia; mectoe — B 1 6a1; cenbMoe U BOChbMOE — B 2
Oamia, a IeBAToe — B 2,5 OaJIOB.



Tecm Ne 1

1. OKkucauTENh — 3TO aTOM, MOJIEKYJIa WJIM HOH, KOTOPBIH ...

1) yBenuuMBaeT CBOIO CTENEHb OKUCIECHUS
2) NpPUHHUMAET JIEKTPOHBI
3) oThaer cBOM 3JIEKTPOHBI

2. IIpouecc BOCCTaHOBJICHHSI UMEET MECTO B CIy4dae, KOrja ...

1) HelTpanbHbIE aTOMBI IPEBPALLAIOTCS B MOJIOKUTEIbHO-3aPSKEHHBIE HOHBI
2) TOJIOKUTENbHBIN 3apsii NOHA YMEHbBILIAETCS
3) oTpuUAaTeIbHBIN 3aps]] HOHA YBEIUUNUBAETCS

3. U3 npexacraBneHHbIX HIKe peakiuii k OBP aucnponopuroHupoBanus NPUHAUIEKHUT ...

1) S + 2HNO; = H,SO4 + 2NO
2) 2H202 = 2H20 + 02
3) Mg+ S = MgS

4. K BOCCTAaHOBHUTEISIM OTHOCATCH ...

1) meramibl, BOAOPOI, YIIAEPOT
2) aKTUBHbIC HEMETAJIbI
3) 2neMeHTbl, HaXOAAIUECs B CPEHEN YacTH NepUoANYECKON CHCTEMBI

5. CTeneHu OKUCIEHUS KUCIOPO/ia a) B BOJE U 0) B IEPOKCHUIE BOJIOPO/Ia COOTBETCTBEHHO PaBHBI

1) ay—2;6)-2
2) a)—2;0)+2
3) a)—2;6)—1

6. Ilepmanranat xanust B OBP, npotekaromux B KUCI0H cpeie, BOCCTaHABIMBAETCS JIO ...

1) xarmona Mn*"
2) manranat-noHa MnO,”
3) oxcuma maprasmna (II) MnO

7. B peaxkiuu, npotekaroieii mo cxeme Cr,S; + KNO3; 2 K,CrO4 + K;SO4 + NO okuciienuio
MTOIBEPTarOTCs CICAYIONINE JIIEMEHTHI ...

1) a3oT u cepa
2) cepa U XpoM
3) XpoMm u a3oT

8. CymMa k03 PUIIMEHTOB B peaKIiy, MPUBEJACHHON B Bompoce N 7 paBHa ...
26 2) 18 3)35

9. Cymma ko3 durinerton B peakiiuun KMnOy + HClyopy, = ... paBHa
30 2) 26 3)35

DJIEKTPOXUMHUYECKHE CHCTEMBI
B Tecrax mo TeMe «DIEKTPOXMMHYECKHE CHCTEMBD»: IIEPBOE, BTOPOE M IIATOC 3aJIaHUs
olleHUBAIOTCS B 1 Oaut; TpeThe U 4eTBepTOe 3aanusi— B 1,5 Gana; mectoe u cenpmoe — B 2 Oaia.
Tect Nel
1. DneKTpoaHBIN MOTEHIMAI OMPEALISIOT M0 YPAaBHECHHUIO ...

1) Hepncra
2) MenneneeBa-Knaneiipona



3) bonbsiimana
4) Appenuyca

2. Paccuuraiite 3/IC ranpBanndeckoro anemenTa MgMgSO,||CuSO4/Cu npu crangapTHBIX
YCIIOBUSAX

1) —2,03
2) —2,71
3) 2,71
4y 0,81

3. Kakue mpoaykTsl 00pa3yroTcsi Ha KaToie MPH AJICKTPOIU3e pacTBOpa HUTparta cepedpa’?

1) Bomopon

2) cepebpo

3) a30THas KUCJIOTa
4) KHuCIOpO.I

4. Vkaxure cyMMy K0o3p(GUIIMEHTOB B YpaBHEHHUH 3JIEKTpoIM3a pacTBopa HUTparta meau (1I)

) 12
2) 11
3) 10
4) 8

5. Kakas u3 npuBeeHHBIX OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKIIUNA IIPOTEKAET
CaMOIIPOU3BOJIBHO B IIPSIMOM HarpaBiIeHUU?

1).  FeSO4+ Cu—-...
2) CuSO4 + Fe —...

3) CuSO4 + Na —...

4) HCI + Cu —-...

6. Brpluucnure Maccy HUHKa, MOJYYEHHOTO MPU AJIEKTPOJIN3E Cyab(aTa [IMHKA, KOTOPbII
npoBoiK B TeueHue 20 cex npu cuie Toka 1A

1) 2,110
2) 0,05
3) 0,013
4) 6,7-107

7. IlpuBemuTe CXeMbI IEKTPOIHBIX POLECCOB U MOJIEKYIISIPHOE YPABHEHUE PEAKIINH,
MIPOTEKAIOIIEH IPU IEKTPOXUMUYECKOIN KOppO3uH rajibBanonaps! Zn/Mg B cepHOKHUCIION
cpene. B otBeTe ykaxuTe cymMmmy K03 (GUIIMEHTOB B MOJICKYJISIPHOM YPaBHEHUH.

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

BHreaynutopHas camocTosiTenibHasi padoTa 0OyJaroUIMXCsl OCYIIECTBIISIETCS B BUJIE M3yUCHUS
JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3fenly ¢ mpopaboTKoi marepuaina; oQOpMIICHHS OTYETOB IO
1a00paTOPHBIM PadOTaM M BBHITTOJTHEHHS JOMAIIHUX 3aaHUH.

BapuaHTbl TeMaTHYEeCKUX JOMAITHUX 32IaHUH 17151 BHEAYTUTOPHOI CaMOCTOSITEIbHON PadoThI
CTY/IEHTOB 10 TeMaM

Jlomainee 3aganue Ne 1




no TeMe «XuMHUecKasi TEPMOAUHAMHUKA)

B momarnem 3ananuu 1o TeMe « XMMUYecKasi TePMOIMHAMUKAY: ITepBast 3a/1a4a OICHUBACTCS B 2,5
Oanna; BTopas — B 1,5 6amna; Tpetbs — B 1 Oas.

3anaua Nel

Has peakuuu CHy ) + COz () =2 CO () + 2 H; () onnpeienure BO3MOKHOE HaIIPaBICHUE
CaMOITPOM3BOJIBHOTO TEUEHHUsI PEAKIUU IIPU CTAaHIAPTHBIX YCIOBHSX U IIpU Temmeparype T = 927 oC,
€CIIU TEIUI0BOH 3G GEKT peakuu 10 3aJaHHOM TeMIepaTypbl HE U3MEHUTCA. YKaKUTE: a) BbLAEISAETCA
WM NOTJIOINAETCS SHEPI U B XO/€ Peakluy; 0) NpUUNHY HAWJEHHOTO U3MEHEHUS SHTPOIIUH.
Paccunraiite TeMneparypy Hadajia peakyH.

3amaua No2

Beraucnure temnosoit addekr peakuun: CaC, o + 2 HyOq) = Ca(OH); () + C2Hz (1), monb3ysich
CTaH/IAPTHBIMH TEIUIOTaMH 00pa30BaHus pearupyromux BemecTB. CKOIBKO TEIUIOTHI BBIACITUTCS HIIH
MOTJI0TUTCS Ipu oOpazoBanuu 2,24 1 C,H,?

3agaua Ne3
[To TepMOXUMUYECKUM YpaBHEHHSIM pacCcUUTaiTe TEIIOBOM 3(hdeKT peakuuu:
Hy ¢ + COz ) = CO () + H2 O(). TepmMoxummuueckue ypaBHEHUS:

a) H, ™ t 0, ™= H>,O () AH =-241.9 KI[)K;

6) 2 CO ™ t O, ™= 2 CO, () AH =-566.2 KJIX.

Jlomannee 3aganue Ne 2
o TeMe « XUMH4YecKass KHHEeTHKA)

B nomainem 3aganuu no teme « XMMUUecKasi KHHETHKa»: NiepBasi 3a7a4ya olleHuBaercs B 1,5 6amia;
Bropas — B 0,5 Oama; TpeThs, yeTBepTas U nsras — B 1 Oa.

3amaua Nel

Peaxuus nporekaer no ypasHeHuto: O ) +2 CO ) =2 CO; (). HauasipHble KOHIIEHTpaLK
pearupyromux BemiectB paBHbl: [O;] = 1,2 mons/a, [CO]= 0,8 Monb/1. Bo CKOJBKO pa3 u3MeHUTCS
CKOPOCTh MpsIMOi peakiinu, koraa npopearupyet 30% CO? Bo ckoabKO pa3 U3BMEHSTCS CKOPOCTH
MPUMOi1 1 00paTHOW pPeaKIuy, €CIIH YBEIHMUUTh aBJICHUE B CHCTEME B JIBa pa3a?

3amaua No2

IIpu temneparype 40 °C HEKOTOPOE KOIMYECTBO BEIIECTBA BCTYIACT B PEAKIIMIO 32 20MHH.
Paccuuraiite Bpems, Ipu KOTOPOM 3TO ke KOJMYECTBO BEIIECTBA BCTYIUT B PEAKLIUIO IPU
temmeparype 200 °C, ecrn TemmepaTypHbIii K03(QHUIEHT CKOPOCTH PEaKIi paBeH 2. Bo CKOIbKO
pa3 UBMEHUTCS [IPU STOM CKOPOCTb PEAKITHU?

3anauya Ne3

Haiigure HayanbHble KOHLIEHTPALMK UCXOJHBIX BEIIECTB U KOHCTAHTY PAaBHOBECHUS PEAKIIUU:

Fe (1) + Hy0 (5 = FeO () + Hz (1), €citi paBHOBECHBIE KOHLIEHTPALMK PEAarupyroluX BEIECTB PABHBI:
[H,O]=0,3moms/1, [H] = 0,4 Momb/m1.

3amaua Ned

Hns peakumonHoi cucteMsl: CO y + HyO () = CO; () + Hz () Ha4anbHbIe KOHIEHTPAUK PABHBIL:
[H,O] = 0,5 momw/n, [CO] = 0,6 moub/n1. OnipeaenuTe KOHIIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.



3amaua Ne5
BeIpasure uepe3 KOHIIEHTPAllK PEareHTOB KOHCTAHTBI PaBHOBECHS CIEAYIOIINX PEAKLINN:

N2y + 3 Hay = 2 NH3(py, AH = -92,2 k/Iik;
COyry + Cy =2 CO(y), AH =+160,5 xJIx;
CO(y + HyOy = COs () + Hoy, AH = -41,1 x/Ix.

VYkaxuTe HarpaBIeHUE CMELICHUS] XUMUYECKOTO PAaBHOBECHSI 3TUX PEaKLUii: a) IPU MOHUKEHUU
TEeMIIEpaTyphl, €CIIU AaBJIEHUE IOCTOSIHHO; 0) IIPU MOBBIILIEHUH JaBJICHUS, €CIIU TeMIlepaTypa
ITOCTOSIHHA.

JlomalnHee 3aganue Ne 3
no reme «PacrBopbi»

B JOMAaIIHEM 3alaHUuH 110 TEMEC «PaCTBopI)I»Z M[epBasdA, BTOpasd, TPCThbA U I1AATaA 3ala4i OLICHHUBACTCA B
1 Gamn; uerBepTas u mecras — B 0,5 6ama.

3apaua Nel
B xakom o6neme Bojbl cieayeT pactBoputh 135 SnCl, anst monydenus 3M pactBopa xjopuaa
oJsioa (II) ¢ mnotHoCTRIO p = 1,405 r/™MA?

Paccuunraiite: a) MaccoBYyIO J0JIIO BEIIECTBA B PACTBOPE; 0) MOJISIPHYIO KOHIICHTPALIUIO
SKBUBAJICHTA; B) MOJISUIBHOCTD; T) THUTP; 1) MOJBHYIO JOJIIO BEIIECTBA B PACTBOPE.

3amaua No2

3aKoHYHTE MOJICKYJIIPHBIC 1 HAITMIIUTE COKPAIICHHBIC NOHHBIC YPABHCHUSA peaKquI
B3aHMOHeI>’ICTBI/I$I CJICAYIOIINUX BCUICCTB!:

HBr + NaOH —
AgNO; + H,S —
MgCl, + KOH —
CaF, + HCl —
Sb(OH)3 + H,SO; —
Sb(OH); + NaOH —

3amauya Ne3
COCTaBBTC II0 I1Ba MOHeKy.]'IﬂpHBIX ypaBHeHI/ISI peaKHI/Iﬁ K CJ'IC}IYIOHII/IM HNOHHBIM .

Ba’" + CrO4 — BaCrOq;

NH;" + OH — NH4OH;
ZnS + 2H" — Zn*" +H,S

3agaua Neq
Beruucnure pH 0,05M pactBOpa cepHOM KHUCIOTBHI.

3amaua Ne5

Kaxkue u3 cnemyrommx comneit noasepratorcs ruapoinsy: Na;SiOs. Cu(NOs),. KBr? CoctaBbte
MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHUS THIPOJIN3a COOTBETCTBYIOIUX coseil. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI 3TUX COJIEH?

3amaua Ne6

Haiigure npoussenenue pacrsopumoctu PbCly, eciiu B 200 mut Boas!l pactBopsiercst 2,17 r aToro
COEJIUHEHUS.

JlomainHee 3aganue No 4




no TeMe «OKHCJIUTEIbHO-BOCCTAHOBUTEIbLHbIE nmpouecconn>

B nmomarnem 3ananuu mo Teme « OKUCITMTEILHO-BOCCTAHOBUTEIBHBIC TIPOTIECCH): MEepBast 3a1a9a
onieHuBaercs B 1,5 6amna; BTopast — B 2,5 O6anna; Tpeths — B 1 Oai.

3amaua Nel

[Ton6epure k03P PUITMEHTHI B ypaBHEHUSIX OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUN. Y KaKUTE
THUI KOKIOW PEAKIIHH.

PaccuuTaiite 31eKTpOABMIKYIIYIO CUITY U ONIPENIEIUTE HAIIPABJIEHHE CaMOIIPOU3BOJIBHOTO
MIPOTEKAHUSI IEPBOM peakuy NPy CTaHAAPTHBIX YCIOBUAX, UCIIONb3Ys 3HAUEHUSI OKUCIUTEIbHO-
BOCCTAHOBHUTEJbHBIX MOTEHI[UAJIOB!

HJ + H3PO4 — Jz + H3PO3 + HzO
HNO, — HNO; + NO + H;O
H[AUCM] + H,O, + NaOH — Au + NaCl + 0O, + H,O
NH4ReO4 + H, — Re + NH; + H,O
KBrO — O, + KBr

3amaua No2

CocraBbTe ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINA:

KMnO4 + NaNO, + H,O —
NaCrO, + H,O, + NaOH —
Bi(OH); + Na;S;03+ NaOH —
Bi,O; + C —

Mg + HNO3 (pass) —

3amauya Ne3

JlaHbl 1BE OKMCIHUTENBbHO-BOCCTaHOBUTENBbHBIC Mapbl: KNO,, KNOs; u Pb(NOs),, PbO,. [Tons3ysce
Ta0JIMIEeH CTaHAAPTHBIX OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX MIOTEHITHAIOB, COCTABETE YPAaBHCHHE
BO3MOJKHOU peakunu B ykazanHou cpene (HNOs). Paccunraiite 3HaueHnE 2IEKTPOIBUKYIIEH CHITBI
peaKInu.

JlomalnHee 3aganue Ne 5
1o TeMe «JeKTPOXHMHUYECKHEe CUCTEMbD)

B JOMAIIIHEM 3aIaHUU 110 TEMEC <<3J'I€KTp0XI/IMI/I'-I€CKI/I€ CUCTEMBD»). HepBafI 3a1adya OILICHUBACTCS B 1
Oas; BTOpas — B 1,5 Oamna; Tpeths — B 2,5 Oainna.

3amaua Nel

CocTtaBbTe 2IIEKTPOHHO-UOHHBIE YPAaBHEHHS AJIEKTPOIHBIX MIPOIIECCOB M MOJIEKYJISIPHOE YpaBHEHHE
TOKOOOPa3yIoIel peakiuu, MpoTeKaromiei npu padore ranpBanudeckoro snementa Co/Co(NOs), //
Al(NOs3)s/Al Paccuunraiite 9/IC (E) ranpBaHndecKkoro 3j1eMeHTa MPHU CTaHJAPTHBIX YCIOBUSIX.

[IpuHsB NOTEHLMAN aHO/1a PaBHBIM CTaHAAPTHOMY 3HAYEHHIO, PACCUUTANTE KOHIIEHTPALUIO
KaTHOHOB METaJUIa B KATOJAHOM pacTBope, mpu kotopoit DJ{C ranbBaHMUECKOIo 2JIeMEHTa
ymenbmunres Ha 0,02B.

3agaua Ne2

[IpuBennTe cXeMbl JIEKTPOAHBIX IIPOLECCOB U MOJIEKYJISIPHBIE YPABHEHMS PEAKIIUH, IPOTEKAOIINX
IIPH JIEKTPOXUMHYECKON Koppo3uu ranbBaHonapsl Co/Ni: a) B KucIoOi cpernie; 06) BO BIa)KHOM
BO3/IyXE.

Omnpenenure yObUTH MACChl aHOIA TIPH KOPPO3UHU B KUCIION cpeae 3a 20 MUH, €CITH CKOPOCTh
koppo3suu coctasuia 0,01 r/4.



3amauya Ne3

CocTaBbTe 3J1EKTPOHHO-UOHHBIE YPaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOI MHEPTHBIN) U
MOJIEKYJIIPHOE YPABHEHHUE PEAKLUHU, IPOUCXOISIIEH IIPU IIEKTPOJIU3E:

a) pacriaBa NaOH;
0) pactBopa CoSOy,

Brraucnure GakTHueckoe KOJIMYeCTBO METallIa, IOJYIEHHOTO Ha KaTOJIe MIPH IEKTPOIIH3Ee
Co(NOs),, ecnu JIEKTPOIU3 MPOBOAWIN B TeueHUH | 4. BbIxoa MeTamia rmo Toky coctaBui 85%.

Vkaxute BO3MOKHEBIE IMPHUYXHBI YMCHBIICHUS BbIXOJa METaJlJIa [0 CPABHCHUIO C PACUCTHBIM.

Bapuant nomamHeii KOHTPOJIbHON PadoOTHI

BAPUAHT Ne 1

TEMA 3AJJAHHUE
3aganme 1. OKOHYAHHE OIEKTPOHHOH (OPMYIBI ....65°6p".YKaxuTe
MOJIOKEHHE DJIEMEHTAa B MEPUOJUYECKON CHUCTeMe: IepHoJ, TpyIIy,
Tema 1. MOATPYITY, Ha3BaTh MeMeHT. CocTaBbTe NEKTPOHHYIO (OPMYITy aroma
Ilepuoauyeckas JJIEMEHTA. YKaXNTE DJJIEKTPOHHOE CEMEWCTBO, METAJUI WJIM HEMETasll.
cucrema 3jieMeHTOB | CocTaBbTe  DJIEKTPOHHO-rpaduueckyro  (Gopmyny A yKa3aHHBIX
CTpOeHHUe aToMa AIIEKTPOHOB B HOPMAJIEHOM COCTOSIHHH.

3aganue 2. VYka3aTb Bce KBaHTOBBbIE 4YHCIIA JUISI DJIEKTPOHOB,
OTBEYAIONIUX CIEAYIOIICH dJIEKTPOHHOH (hopmyIie Sp6

Tema 2. 3aganue. CocTaBbTe YpaBHEHUs peakLUi, IPU MOMOIIN KOTOPHIX MOKHO
Kuc/10THO-0CHOBHBIE | OCYIIECTBUTH CIIEIYIONINE TIPEBPALICHHUS
cBoiicTBa BemecTrB | Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

3apanue 1. {ns peakym Fe;Oux) + Hyr = 3FeOk) + HoOqy ompenenmre
BO3MO)KHOE  HAIIPaBJICHUE CaMOIPOM3BOJILHOTO TEUEHUS] PpPEaKLUU IpHU
CTaHJIapTHBIX YCIIOBUAX W MPH TEMIleparype t =1227°C, eciu TemwIoBoii

Tema 3. addexT 10 3a1aHHOI TeMITepaTyphbl HE H3MEHHUTCS.
Xumuyeckas VYkaxute: a) BbLIEIIETCS WIM MOIJIOLIAETCSl SHEPrus B XOJE peakuuu; 0)
TEPMOAMHAMHUKA NPUYMHY HAWJIEHHOTO M3MEHEHHs SHTpolmu. Paccunraitre temrieparypy, Hpu

KOTOPOH YCTAaHABJIBACTCS PABHOBECHE U TIPOMCXOUT cMeHa 3Haka AG.
3aganme 2. Bprumcmure TemoBod addexr peaxumu 3Fe;Oyxy) + 8Alk) =
4ALOsk) + 9Fek), MONB3ysACh CTAHIAPTHBIMU SHTAIBIUAMHM OOpa30BaHUSA
pearupyronmx BemiecTB (mpwiokeHne 3). CKOJBKO TEIUIOTHI BBIICIUTCS
(mornoturcs) npu oOpa3oBaHuu BelectBa Fe B konmiyectse 56 r?

3aganue 1. TemmneparypHblii ko3pduuueHT peakuuu paseH 2,5. Kax

Tema 4. M3MEHUTCS CKOPOCTh PEaKLMU: a) MPH MOBBIIIEHUH TeMIiepaTypbl oT 60
XuMHYecKas 1o 100°C; 6) npu oxnaxkaeHuu peakunoHHou cmecu oT 50 1o 30°C?
KHHETHKA H 3amanue 2. /I o6parumoit peakumn FesOux) + Hypy = 3FeO) + HoOqr
XUMHYECKOoe 3aMUIINTE BhIpaXXE€HNE KOHCTAHTHI paBHOBecus: AHC, kJlx =+ 69,8.
paBHOBecHe [Ipennoxure ciocoObl yBeIMUEHUs! KOHIEHTPAUU IPOAYKTOB PEAKIIHH.

3aganue 1. B 180 M Boasl pactBopeno 20 r cynabdara MmapraHua.
[Momyuwcst pactBop motHocThiO 1,101 /M1, Berauciaute mosspHyro,
HOPMAaJIbHYIO, MOJISUTBHYIO KOHIIEHTPAIIMHA U MaCCOBYIO JIOJIO
Tema 5. PacTBopbl | paCTBOPEHHOIO BELIECTBA.
3aganue 2. CocTaBbTe MOJIEKYIISIPHBIE U HOHHO-MOJIEKYJISIPHbIE
YPAaBHEHUS PEaKIMil B3aUMOJICHCTBHS B PACTBOPAX MEXKY:

B1,(SO4); u NaOH; FeCl; u H,S;

NH4OH u MnClz; HZSO4 u Ba(OH)2
3aganue 3. CocTaBbT€ HMOHHO-MOJIEKYJSIPHBIE U MOJIEKYJspHbIE
ypaBHeHus ruaposmsa coseir Na,SiO;, SbCls, Rb,SO4. Kakoe 3nauenue
pH (>7, <7) uMeroT pacTBOPHI ITUX COJICH?

Tema 6. 3aganue. MeTo1I0M 37€KTpoHHOTrO OanaHca nojadepure KodphUIUEHTH B




OKHCJIUTETbHO- YpaBHEHHSIX, YKQKUTE OKUCIUTEIh U BOCCTAHOBHUTEIb, HATIUIITUTE
BOCCTAHOBHMTEJIbHBIE | SJICKTPOHHBIC YPAaBHEHHS MTPOIIECCOB OKUCIICHUS M1 BOCCTAHOBIICHUS
ceoiicrea Bemecrs | H;PO; + KMnO4 + H,SO4 = H3PO4 + MnSO4 + K>SO4 + H,O
CuSOg4 + H3PO, + H,O = CuH + H3PO4 + HoSOy4
3aganue 1. /{15 ranpBaHMYECKOIO 2JIEMEHTA, 00pa30BaHHOTO

Tema 7. IJTACTUHAMHU U3 METAJLJIOB
DleKTpOXMMHUUYecKue | Zn u Ag , IOrPYKEHHBIX B PACTBOPHI UX COJIEH C KOHLEHTPALMEN! HOHOB
CHUCTEMBbI METaJJIOB

A" =0,01u B™ =0,05

1) cocraBbTE CXEMY rajbBaHUYECKOTO JIEMEHTA;

2) HaNMIIUTE ypaBHEHUS 3JIEKTPOJHBIX IPOLECCOB U TOKOOOpasyromiei
peaKmuu;

3) paccuMTaiTe AMEKTPOBHKYIIYIO CHITY TATbBAHMUECKOTO 2JIEMEHTA.
3aganue 2. CocTaBbTe ypaBHEHUS AIEKTPOJHBIX MIPOLIECCOB (aHOA
MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHHE PEaKLUH, IPOXOAsIIeH Ipu
AJIEKTPOJIN3E paciiaBa Uik pacTBopa anekrpoiauta paciiaB CaCl,
BoruncnuTe Maccy MeTasuia BbIJEIUBIIErocs Ha KaToJie, €Cu
ANEKTPOIN3 MPOBOAWIM NpH criie Toka A =10,0. B TedeHne BpeMeHu = 2,5
4.Beixon metaa o Toky Br coctaBun  98%.

3aganue 3. CocTaBbTe ypaBHEHUS IEKTPOJAHBIX MIPOLIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEAaKIMH, TIPOTEKAIOMICH MPH
AJIEKTPOXUMHUYECKOH KOppo3uu rajibBanonapsl: Pb - Sn

a) B KUCIIOH cpenie;

0) B aTMOc(]epe BIAKHOTO BO3/IyXa.

KOHTpOJIbeIe BOIIPOCHI IO TEMaM
KOHTpOJIbeIe BOIIPOCHI IO TEME «XumMmnueckas TEPMOAUHAMHUKA)

1. OCHOBBI XMMHUYECKON TEPMOJAUHAMUKHU: TIOHSATUE CUCTEMBI, BUJIbI CUCTEM.

2. TepmoauHamMuueckue napameTpsl U YHKIIMH COCTOSIHUSI CHCTEMBI.

3. Buyrpennss sueprusi. Pabora. Temora.

4. [lepBrlii 3aKOH TEPMOIUHAMUKY (BBIBOJ).

5. OHTaNBNHS KaK QYHKIUS COCTOSIHUSI CUCTEMBI. DHTAIBITNS 00pa30BaHMs BEIIECTRA.

6. TennoBoit 3 dext xumudeckoit peakuuu. GakTopsl, BAUSIONINE HA TEMIOBOH 3 dekT
XUMHYECKOW PEaKIUH.

7. Tepmoxumus. 3akon ['ecca.

8. CnencrBus U3 3akoHa ['ecca.

9. DOHTpOIUs KaK QYHKIHS COCTOSIHUSI CUCTEMBI.

10. BTopoit 3ak0H TepMOAMHAMUKH.

11. TpeTuit 3aK0H TEPMOJMHAMUKH.

12. Ouneprus [ m60ca.

13. Hamnpasienne caMOnIpon3BOIBHOIO IPOTEKAHUS XUMUYECKUX PEAKIIHI.

K‘onmpom;nble 60NRPOCHL RO meme «Xumuueckas KUHemMuKa»

1. Xumunyeckasi kuHetuka. CKOpoCTh XMMHUYECKOH peaklUy U METO/IbI €€
peryampoBaHusl.

2. BnusiHue KoHIIEHTpaluy Ha CKOPOCTh XUMHUYECKOM peakliuy (3aKOH AEHCTBYIOIIMX

Mmacc).

Brustaue TemmnepaTypsl Ha CKOpOCTh XuMH4eckoil peaknuu. [Ipasuno Bant — T'odda.

Teopus aKkTUBHBIX CTOJKHOBEHHI AppeHuyca.

DHeprusi akTUBaIMu. Y paBHEHUE AppeHunyca.

Teopust nepexoTHOro KOMILIEKca. JHepreTuieckas 1uarpaMmma.

kW



10.
11.
12.
13.
14.
15.
16.
17.

Kpuas Maxkcenna — bosbiimana. Dueprerudeckuii 6apnep.
Karanntnueckue cuctemsl.

BinsiHue xaranuzaropa Ha CKOPOCTh XMMUYECKON PEAKIUU.
['oMOreHHBI ¥ reTepOreHHbIN KaTaaus.

KonebarenbHble peakiuu.

Xumunueckoe paBHoBecue. OOpaTuMble 1 HEOOpaTUMbIE PEAKIIHH.
KoHcTanTa XuMHU4ecKoro paBHOBECHS.

Cwmenienune xumudeckoro pasHosecus. [Ipuniun Jle—Illarense.
Bnusinue koHIIeHTpanuu, JaBieHHs U TEMIEPaTyphl.

®da30BbIE PaBHOBECHSL.

da30BbIe JUArpamMMmbl Uil OJHOKOMIOHEHTHBIX CUCTEM.

K'onmpom;uble 60NRPOCHL RO meme «Pacmeopbl»

1.
2.

[98)

SN

10.
11.
12.

13.
14.
15.
16.
17.

[Tonsarue pactBopa. PactBopumocTs BemecTBa. PactBopumocTs rasa.

PactBopbl. CriocoObI BeIpa)KeHUsI KOHIICHTPAIIMHA PACTBOPOB (MaccoBast 101,
MOJISIpHAsi KOHIIEHTpALUsl, MOJISIpHAs KOHIEHTpaLUs SKBUBaJIEHTa, MOJIbHAS 014,
TUTP).

KomnurarusHeele cBolicTBa pacTBOpOB. MaeanbHbIil pacTBOD.

3axonsl Payns: I (ronomerpuueckuit) u Il (30ymnnockonuueckuii u
KPUOCKOIHMYECKUH).

Ocmoc. OcmoTuyeckoe aaBienne. CxemMa 0CMOMETpa.

Kuci1oTHO-0CHOBHBIE B3aMMOIEUCTBUS BEILIECTB.

Wonnas Teopust KUCIOT U OCHOBaHUN AppeHunyca. OCHOBHbIE MOHATHUS U MOJ0XKEHUS
Teopur AppeHuyca.

Jlucconmanus KMCIOT, OCHOBAHMM M COJIEN C TOYKU 3PEHMSI HOHHON TEOPUH
Appenuyca (mpumepsl).

Crenenp mucconmanuu. CUIbHBIC U CTIA0bIE AIEKTPOJIUTHI.

Juccouumanus cinabbix 37eKTpoauToB. KoHcTanTa aucconuanuu.

3akoH paz0aBieHus OcTBaibp/a.

Peakun nonHOTO OOMEHA MEXK Ty JIEKTPOJIMTAMH (Ha MPUMEpE pPeakiinii 00pa3oBaHus
c1aboro 3JEKTPOJINTA, OCAIKA U Ta3a).

[IpounsBeneHne pacCTBOPUMOCTH.

HNonHoe npounssenenue Boasl. Bonopo Hslid 1 THAPOKCHIIBHBIN ITOKA3aTENN.
I'mpponus costet. Tunbl rugponsa conen.

KonunuecTBeHHbIE XapaKTEPUCTUKHU IIpoLiecca THpOoIIn3a.

®dakTopsl, BAUSIOLIME HA IPOLIECC THAPOIN3A.

K‘onmpom;nble 60NRPOCHL RO meme «ﬂucnepcnbw cucmemol))

1.

e

10.
11.
12.
13.

I'ereporennsie cmecu. JlucrepcHble CUCTEMBI.
JHucnepcHocts. Knaccudukanuu AUCIEpCHBIX CUCTEM.
Komnouansie pactBopsl. JInoduisHeie 1 110(0oOHBIE KOJUIOUIBIL.
Crioco0pI moTy4eHus1 KOJUIOUIHBIX PACTBOPOB.

CrtpoeHnune KOJUIOUHBIX YaCTHII.

[IpaBuno ®asuHca — [leckosa.

Y CTONYMBOCTE KOJUTOUIAHBIX cUcTeM. CTaOMIN3aTOPHI.
Koarymsiuust nuopuinbHbIX U 1M0(OOHBIX KOJIOUIOB.
CenumeHTanus KOJIJIOUOB.

Koarynsiuus KoJIJIoOuIHBIX pacTBOPOB JIEKTPOJIUTAMH.
[TpaBuno lyneue — Napau. Koarynupytomas criocoOHOCTb.
OnTuyeckue CBOMCTBA KOJJIOUIHBIX PaCTBOPOB.
DneKTpUyYecKrue CBONCTBA KOJUIOUHBIX pACTBOPOB.



KonTtposibHbie BOonpochl 1o TeMe «OKUCIUTEIbHO-BOCCTAHOBHTEIbHbBIE
npouecchbn

OcHOBHBIE IOHATHUS TEOPUU OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIC CBOICTBA BEIICCTB.

Baxnaenmme OKUCIUTETN ¥ BOCCTAHOBHUTEIIH.

THIBI OKUCTUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (IPUMEPHI).
OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIN ITOTCHIIHA.

VYpaBuenue Hephcra.

CocraBiieHHE OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITHH.

HanpaBneHnue oKucauTenbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

XN R DD

K‘onmpom;nble 60RPOCHL RO meme «3Jlel<mpoxufnultea<ue cucmemol))

1. DnexTpoxuMuueckue cuctemsl. Kinaccudukaus 31eKTpoXUMUYECKUX IPOLIECCOB.

2. DAEKTPOXUMHUYECKHE MTPOLIECCHI, TPOTEKAOIME Ha TPaHMIIE pa3zesia «MeTall —
pacTBop».

3. lNanpBanmyeckuii snement Jaumainsg — SAxoowu.

4. DNEeKTPOABMIKYINAS CUJIA TATPBAHUYECKOTO dJIEMEHTA.

5. W3mepenue 31eKTpoIHbIX NOTEHIUANOB. Pl cTaHIapTHBIX AJIEKTPOIHBIX
noTeHuuanoB. CBOWCTBA METAJJIOB B COOTBETCTBUHU C UX MOJIO)KEHUEM B PAILY
HaIlpsKEHUH.

6. VYpasuenue Hephcra.

7. DEeKTpON3 paciiaBoB U pacTBOpoB. KaTtoHble 1 aHOAHbBIE TIPOIIECCHI.

8. O6benuneHHbIN 3akoH Papajes. Beixon o Toky.

9. Koppo3zus meramnos. Kitaccudukanusi KOppo3HOHHBIX MTPOLIECCOB.

10. XuMHU4ecKkass KOppo3usl.

11. DNeKTpOXUMHUYECKas KOPpo3usl. AHOIHOE OKUCIICHHE METaslla U KaTOJIHOE
BOCCTaHOBJIEHUE OKHCIUTEIIS.

12. [Ipumeps Koppo3un B KUCIION cpesie U aTMOC(EpHON KOPPO3HH.

13. CKopoCTh KOPPO3UH.

14. 3amura MEeTaJlJIoB OT KOPPO3HH.

15. 3alUTHbIE TOKPBITHUS.

16. DNEKTPOXUMHYECKHUE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAIJIOB.

17. XHAMHUYECKUE UCTOYHHUKH TOKA. [ 'aIbBAHMYECKUI DIIEMEHT.

18. XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJISATOPBI.

19. XUMHYECKHE UCTOYHUKU TOKA. TOIUIMBHBIE DJIEMEHTHIL.



[MPUJIOKEHHUE 2
7. OueHo4YHbIe CPeaCTBA JJIs IPOBeIeHH s IPOMEKYTOUYHOM aTTeCTAMHU
[IpomexxyTouHass  arTecTauusi HMMEET  LEIbI0  ONPENEIUTh  CTENEHb  JOCTHUKEHHUS
3aIUTAHUPOBAHHBIX PE3YyIbTATOB OOYUEHHMS IO TUCHIUIUIMHE 32 ONPECIICHHBIN MTEPUOT 00YICHHS.
a) [lianupyemble pe3yJbTaThl 00yUYeHHUS U OlleHOUYHbIE CPEICTBA /ISl POBeIeH s
MPOMEKYTOYHOM aTTEeCTALMHU:



CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

OK-1
CITOCOOHOCTBIO K

a0CTPaKTHOMY MBIIUIEHUIO, QHAJIN3Y, CHHTE3Y

3HaTh

- OCHOBBl  JIOTUKH,  HOPMBI
KPUTUYECKOTO T0AX0Ma, (HopMbI
aHaln3a;
- METO/IbI a0bCTPaKTHOTO
MBIIIUICHUSI TPU  YCTAHOBJICHUU
WCTHUHBI;

- METOJIbl HAYYHOTO HCCIICJOBAHUS
HyTeM MBICJICHHOTO pPaCYJICHCHUA
oObekTa  (aHAM3) ©  MYTEM
U3y4EeHUs  [peaMera B €r0
IEJIOCTHOCTH, STMHCTBE €ro JacTel
(cuHTE3)

Ilepeuens meopemuueckux 60npocos

1. OcCHOBHBIE METOAbl XUMHWYCCKOI'O aHaJIn3a.
2. OcHoBHbI€ IPUOOPBI U 000PYIOBAHUE JJIS1 XUMHUYECKOTO aHAIN3a BEIIECTB.
3. MeTtouku nposeieHus onbIToB. [IpaBuiia TeXHUKN O€30MaCHOCTH.

YMmeTn

- aJICKBaTHO BOCIIPUHUMATH
nH(pOpPMAIINIO, JIOTHYECKH BEPHO,
apryMEHTUPOBAHO U SICHO CTPOHUTH
YCTHYIO ¥ IMCBMEHHYIO PEYb;

- C HCIOJb30BAHMEM METOJOB
a0CTpaKTHOTO MBINUICHHUS, aHATH3a
u CHUHTE3a AQHaJIU3UPOBATH
AIbTECPHATUBHBIC BAPUAHTHI
pelieHus HCCIIEN0BATEIbCKUX
3a1a4

Ilpumepnvie npakmuueckue 3a0anus

1. Onpenenuth ¢ KaKUMH U3 yKa3aHHBIX HMJKE BEIIECTB MOXKET B3aMMOJECHCTBOBATH PACTBOP
TUAPOKCUA Kallus: MOoAoBoAopoaHas kuciota, xjaopun meau (II), oxeun yrimepona (IV), oxcun
ceuHna (II), ruapoxkcun amoMuHUs, THAPOKCHA aMMoHHUsA. COCTaBbTE€ YpPaBHEHHUS BO3MOKHBIX
peaxkuuii B MOJIEKYJIIPHOM U HOHHO-MOJIEKYJISIPHON (hopMax.

2. Ompenenure BO3MOKHOCTb BOCCTaHOBIIEHMS OKcuja kenesa FesOs yrimepomgoMm mnpu
craHfapTHbIX ycrnoBusax u temmneparype 1100 K. Peaknus BoccranoBnenus Fe;Os: Fe3Oup) +4C ) =
= 3F€(K) + 4CO(1-)

3. TemnepatypHblii KOXPPHUIMEHT peakuuu paBeH 2,5. Kak U3MEHHTCS CKOPOCTh peakiiu: a)
IIpU NMOBbIIEHNU TemnepaTypsl oT 60 1o 100°C; 6) npu oxyaxaeHUN peakMoHHON cmecH oT 50 10
30°C?

4. lna obpatumoit peakuun Fe;Oyx) + Hyry = 3FeOk) + HyOr3anummre BbipakeHHe KOHCTAHTBI
paBHoBecust AH°, kllx = + 69,8. Ilpennoxure crnocoObl yBEIMUEHUsT KOHIEHTPALMKU IPOIYKTOB
pEaKIHH.

5. Ilpu npoKaNMBaHWM METAIUIMUECKOTO THUTaHAa oOpaszyercs OeJblii MOPOIIOK, KOTOPBIHA
pacTBOpsieTcss B KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTE M CIUIABISETCA CO MIeNoublo. YTo
IpesicTaBiIsieT co0oi aTo coequHenne? Hanummnre ypaBHEHUS BCEX yKa3aHHBIX pPEaKLIUM.

6. CKOJIbKO MUJUIMIUTPOB 96%-HOTO pacTBOpa CEpPHOW KHCIOTHI C TUIOTHOCTHIO 1,84 r/Mi




CrpyKTypHBII

[InanupyemMsle pe3ysbTaThl

JJIEMEHT OneHouHbIe CpesicTBa
KOMIETEHIHH 00yuenus
notpedyercst 1 npurotosienus 2 i1 0,25M pactopa?

7. Kakue BemectBa M B KakOM KOJMYECTBE BBIIAENATCA MpH mnpoxoxiaeHun 48250 K
aJieKTpuuecTBa 4epe3 pactBop xiopuaa mapranua (I1)? CocraBpTe cxemy 3JI€KTpOJU3a 3TOTO
pacTBopa.

8. AntomuHu#l ckienad ¢ meapto. Kakol n3 meramioB OyIeT KOppoAUpOBaTh B CPele CEpPHOM
KHCJIOTHI M aTMOc(epe BiaxHoro Bo3ayxa? CocTaBbTe CXEMBI AJIEKTPOXUMUYECKON KOPPO3HH.

Bnaners - HaBBIKAMH TIOCTAHOBKHM IIEJH, Ilpumepnvie npakmuueckue 3a0anun:
CIIOCOOHOCTBIO B  YCTHOH H [IpoBecTr aHanM3 BIUAHUS KOHLIEHTPALIMA HA CKOPOCTh XUMHUYECKOU pEaKIINH
UCbMEHHOM  peunm  jormdecku | NaS;03 + H,SO4 = S + SO, + Na,SO4 + H,O mo skcnepuMeHTanbHeIM AaHHBIM. [IpoBectu
0(OPMHUTH pe3yabTAThl MBIIUICHUS; | 0OpaOOTKY TMOJIYYEHHBIX JAHHBIX C HCIOJB30BAaHHEM COBPEMEHHBIX HH(MOPMAIIHOHHBIX
- IIEJIOCTHOM CHCTEMOH HAaBBIKOB | TEXHOJOTUH. Pe3ynbTaThl ONTOB IpEICTaBUTh B BUIE TaOIUIBI 1.
HCI0JIb30BAHUS abCTpPaKTHOTO Tabmuna 1
MBIIIICHU S pH pemennu Howmep O0BeM, M Konuenrpanus Bpewms CkopocTb
npobsieM,  BO3HUKAIONIUX  MpH ombiTa | NayS,03 H,O H,SO, Na,S,0s, 107 | noseienust peakiuu, 10%,
BBINIOJIHEHUN  UCCIIEIOBATENbCKUX MOJIB/JI MYTH, C ¢’
paboT, HaBBIKAMH OTCTAWBAHUSA 1 1 7 2 1,3
CBOEU TOYKH 3pEHHUS 2 2 6 2 2.6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
ITo nanHbBIM Tabnuibl 1 HOCTPOUTH rpaUK 3aBUCUMOCTH CKOPOCTH PEAKLUU OT KOHLEHTPALUU
THOCYNb(aTa HaTpUs, OTIOKHUB Ha OCH abcuucc KOHIEHTpanuio Na;S;03;, a Ha OcH opIuHaT —
CKOPOCTb PEaKIIHH.
Craenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMHU OT KOHIIEHTPAIIMK THOCYNIb(aTa HaTpusl.
OIIK-4

TOTOBHOCTBIO C CCTCCTBCHHOHAYYHBIX HOSI/IIII/Iﬁ OICHUBATb CTPOCHHC, XUMHUYCSCKUMN U MHHepaJIBHBIﬁ COCTaB 3€MHOM KOPHI, MOp(bOJIOI‘I/I‘-ICCKI/IC 0COOCHHOCTH
U TCHCTUYCCKUC THUIIbI MGCTOpO)KI[CHI/Iﬁ TBCPABIX IMOJIC3HBIX HCKOMACMBIX IPHU PCIICHUHU 3a/1a4 110 PAllMOHAJIbHOMY U KOMIIJICKCHOMY OCBOCHUIO

3HaTh

- OCHOBHBIE XMMHUYECKHE ITOHSTHS,
IIOJIOKEHHUS U 3aKOHBI,

- COBpPEMEHHBIE  HaIIPaBJICHUS
pa3BUTHUS HAYYHBIX TEOPUH;

Ilepeuenv meopemuueckux 6onpocos:
1. OCHOBBI XHMHYECKOI TCPMOANHAMUKU: CUCTEMA, TCPMOJUHAMUYCCKHUC
CHUCTEMBI, (1)yHKIII/II/I COCTOAHUSA CUCTEMBI. HepBBIﬁ 3aKOH TCPMOJUHAMUKU.
2. DHepreTuka XMMHUYECKHX MPOIIECCOB.

napaMeTpbl




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

- METO/IbI TCOPCTUICCKOTO
OKCIICPUMCHTAJIIBHOTO

u

UCCIeNOBaHMsT B 00JacTH XUMHUU

MMPUMCHUTCIIBHO

K

npodecCHOHABHON IeATEIPHOCTH

3 OnTanenus. 3akoH 'ecca u cencTBUs U3 HETo.

4 OHuTponus. YpaBHeHue bosbiiMana. BTopoii u TpeTuii 3aKoHbI TEPMOIUHAMUKH.

5 Oneprus ['n06ca. HampaBieHns XMMHUYECKHUX MPOIIECCOB.

6. Xumnueckasi kuHeTuka. CkopocTh Xxumudeckoi peakiuu. CpeaHsisi U UCTUHHAs CKOPOCTU
peakuuu. Kunernueckast Kpubast.

7 CKOpoOCTb peakIi U METO/Ibl €€ PETyIMPOBaHUS.

8 Bnustaue Temmepatypsl Ha ckopocTh peakiun. [Ipasuno Bant-I'odda.

9. DOHeprus akTUBAallMU. AKTUBHPOBAHHBIN KOMILIEKC. Y paBHEHHE AppeHuyca.

10. KartanuzaTtopsl 1 KaTaTUTUYECKUE CUCTEMBL. | OMOTr€HHBIN KaTalus.

1. Karanu3aTopsl ¥ KaTaIMTUYECKUE CUCTEMBIL. [ eTepOreHHbI KaTalns.

12. Xumunyeckoe paBHoBecue. KoHCTaHTa XUMHUYECKOTO paBHOBECHSL.

13. CwMmenienne xumuueckoro pasHosecus. [Tpunnun Jle [larense.

14. PactBopbl. CriocoObI BeIpaK€HUS KOHIIEHTPALIMK PACTBOPOB.

15. PactBopb! 35ekTponuToB. CTeneHb U KOHCTAHTa MEKTPOIMTUYECKON Tuccounanuu. 3aKoH
pa3basnenust OcTBabaA.

16. Jlucconmanus KUciaoT, OCHOBaHUM, cosiell. AM(OTEpHbIE AIEKTPOJIUTHI.

17. PactBopumocts. [lpousBenenue pacTBOPUMOCTU. YCIOBHE OOpa3OBaHUS M PACTBOPEHUS
OCaJIKOB.

18. Hucconmanus Boasl. MoHHOE npou3senenue Boibl. pH.

19.  T'maponus coneii. CTeneHb U KOHCTaHTa TUAPOJIU3a.

20.  Jucnepcusle cucremsbl. Kimaccudukanus. JInodunbabie 1 110(hOOHBIE KOJUTOUIBL.

21. CrpoeHne KOJIOUTHBIX YaCTHUL.

22. Koarynsuust KoaaouaHbIX pacTBOPOB.

23. OKHUCIUTENFHO-BOCCTAHOBUTENIbHBIE CBOMCTBA BemiecTB. Kiaccupukaus OKHUCIUTENbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH.

24. DNEKTPOXUMHUYECKHE CUCTEMBI. 3aKoHbI Dapaes. DNEeKTPOAHBIN NOTEHIHAL.

25. lNanpBanmyeckwmii anement Jlanusmsa Axkoou.

26. DNEeKTPOXUMHUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciuiaBoB. [I[puMeHeHne 2IeKTpoIIH3a.

217. OnexTpoan3. AHOJHBINA M KaTOAHBIN MPOIIECCHI NPHU 3JIEKTPOJIN3e pacTBOpoB. IIpuMenenune
AJIEKTPOJIN3A.

28. Kopposzus. Buasl koppo3uu. CriocoObl 3alUThl METAJUIOB OT KOPPO3HUH.




CrpyKTypHBII

[InanupyemMsle pe3ysbTaThl

AIIEMEHT OreHoYHBIE CPECTBA
KOMITETEHITHH 00yueHMA
YmMmers - OIpEeAeNATh XMMHYECKUN COCTaB Ilpumepnovie npakmuueckue 3a0anus:
" CTpOCHHUE 00BEKTOB 1. HammcaTh SIEKTPOHHBIE YPaBHEHHUS SJEKTPOJHBIX IPOIECCOB, YpaBHEHHE CyMMAapHOMH
OKpYXKAaroIei cpesipl; TOKOOOpa3yromiei peakuuu, BeMUCIUTh DJIC raibBaHHYECKOTO SJIEMEHTa, €CIH KOHIEHTpAIHH
- pemaTh  pacueTHBC  3a1add | HOHOB MeTamioB paBHbL [AI’]=0,001 moms/i, [Co> ]=0,1 Momb/L.
MPUMEHUTENIFHO K MaTepuaity 2. Hanucath MOHHBIE U MOJIEKYJISIpPHBIE YpaBHEHUsI peakiuii ruaponusa coyieid: K3POy; NaySOy;
IIPOTPaMMBl; ZnCl,.
- TIPOTHO3MPOBATH BO3MOXHOCTh 3. 3aKOHYMTH YpaBHEHHSI PEaKIMii, HAKMCaB UX B MOJICKYJISIPHOM ¥ HOHHOH (hopMmax:
npotekanus  camornpou3BosbHBEIX | AI(OH); + NaOH —, K,CO;3; + H,SO4 —, H,S + KOH —.
MPOIIECCOB B Pa3TUYHBIX 4. B 2 1 pactBOopa ruapokcuna kaiabiusa coaepxutcs 478,8 r Ca(OH),. IlmotHOCTh pacTBOpa

XUMHUYCCKHUX CUCTEMAX

1,14 r/mn. Paccumraiite: ®(Ca(OH),); Cp; Cox; Cry; N(Ca(OH)2) u N (H,0); T.

5. CocTaBbTe YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUI:
KQCI'207 + FCSO4 + H2804 -, KMnO4 + Na2803 + H20 —.

6. Hamwmcats 537€KTpOHHBIE YypaBHEHHsI DSJEKTPOJHBIX IPOIIECCOB, YpaBHEHUE CYMMapHOM
TOKOOOpa3yromie peakuuu, BeIYUCIUTh DJ[C rajpBaHMUYECKOTO 3JEMEHTA, €CJI KOHIEHTpaluu
MOHOB MeTAUIOB paBHbL: [Mn’ ]=0,01 Mous/m, [Au’]=0,1 Mous/m.

7. 3aKOHYNTH YpaBHEHHSI PEaKIIMii, HAKMCaB UX B MOJICKYJISIPHOM ¥ HOHHOM (hopMax:

NH4OH + HNO3 -, ZH(OH)Q + NaOH—>, A1P04 + Na2804 —.

8. HammmcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKYIsIpHOM B HOHHOM Buze: Al (SO4)s3, KCl,
Na2803.

9. Hamwmcarth 537€KTpOHHBIE YypaBHEHHUsSI SJIEKTPOJHBIX MPOLIECCOB, YpPaBHEHHE CYyMMapHOU
TOKOOOpa3yromie peakuuu, BeIYUCIUTh DJIC raqbBaHMYECKOTO 3JIEMEHTAa, €CJIM KOHIEHTpaIluu
MOHOB METAJJIOB PaBHBI: [Zn2+]=O,Ol Moib/1, [Cu']=1,0 Mo/

10. Cynbdar amomunust maccoit 36,4 r pactsopwiu B 100 r Boabl. [IM0THOCTH MOJTyd€HHOTO
pactBopa 1,32 r/mi. Paccumntaiite: w(AL(S04)3); Cum; Cox; Cim; N(AL(SO4)3) u N (H20); T.

11. HammcaTe SI€KTpPOHHBIE YpPAaBHEHUS HJIEKTPOIAHBIX MPOLIECCOB, YPABHEHHE CYMMApHOM
TOKOOOpa3yromie peakuuu, BeIYUCIUTh DJ[C ragbBaHMUYECKOTO 3JEMEHTA, €ClI KOHIEHTpalluu
MOHOB MeTa/UIoB paBHbl: [Mn® ]=0,01 mMoms/i, [Ag ]=1,0 Mob/11.

12. 3akOHYUTH YpaBHEHHUS PEAKIIH, HAMKCAB UX B MOJICKYJISIPHOM U HOHHOM BUJIE:

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

13. Onpenenute TepMOAMHAMUYECKYIO BO3ZMOKHOCTB poTekaHus peakuun CaOg) + 2 Co =
= CaC; () + CO(r), AH; = 460 x/Ixx npu craHiapTHBIX yclnoBUAX. PaccunraiiTe Temneparypy Hadana
peakiuu, ecnu  S(Ca0)=38 Jlx/moub K; S(C)=6 J[lx/momsK; S(CaC)= 70 Jx/monb-K;
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S(CO)=197 dx/mons-K.
14. CocraBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIINUNA:
KMIIO4 + NaN02 + H2804 -, CI’Q(SO4)3 + BI’Q + NaOH —.

15. Onpenenute TepMOAUMHAMHUYECKYIO BO3MOXKHOCTD npoTekanus peakuuu 2 Chb ) + 2 HyOp
=4 HCly) + Oz (1, AH; = 115,6 xJlx mpu craHgapTHBIX YCJIOBHsX. Paccumtaiite Temmeparypy
Havana peakiuu, eciu S(Cly)=223 Jx/mons-K; S(H,0)=189 Ix/mons-K; S(HCI)= 187 Ix/mMons-K;
S(0,)=205 dx/monb-K.

16. Hartucatp ypaBHEHHS peakiyii THIPOIH3a B MOJIEKyIsipHOM B noHHOM Buje: CrCls, NaNOs,
K>CO:s.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIINNA:
KQCI'207 + Na2803 + H2804 -, KMHO4 + NaN02 + H20 —.

18. T'omoreHHas peakuus nporekaer mo ypasHeHuto H, ) + I, 7 = 2 HI). Hauanbnas
KOHIIeHTpauusi Bojopoaa 2,1 monw/im, nona 1,5 mMons/1. Bo CKOIbKO pa3 M3MEHUTCS CKOPOCTh
peakuuu, xkorja npopearupyet 30% Bogopoaa?

19. B 640 mu Boast pactBopmiu 160 r xmopuna xenesa (I11). InoTHOCTs mOTyd4eHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H,0); T.

20. Omnpenennurte TEPMOAMHAMUYECKYIO BO3MOXKHOCTb NMPOTEKaHUs peakuuu CS; o T3 Oyn)=
=CO; () + 2 SOz (), AH; = -1075 x>k npu cTaHAAapTHBIX ycloBUsX. PaccuuTaiite Temneparypy
Havana peakiuu, eciu S(CS,)=151 x/moms-K; S(0,)=205 Ix/mons K; S(CO,)= 213 Ix/mons-K;
S(S0O,)=248 Tx/monb-K.

21. Peakuus uper no ypasHenuto: 2 Ho ) + So p = 2 HyS(). HavanpHas koHuIEHTpanus
BOIOpO/Ia 2 MOJIB/JI, cepsl 1,5 Monb/1. Onpenenure BO CKOJIBKO Pa3 M3MEHUTCSI CKOPOCTh PEAKIH K
MOMEHTY, Korja nmpopearupyet 0,7 MoIb/1 Bojgopoa’?

22. Onpenenure TEPMOIUHAMUYECKYIO BO3MOKHOCTD IIPOTEKAHUS peakuu 2 ZnS ) + 3 Oy =
=2 7Zn0 ¢ + 2 SO, (), AH; = -890 k/I)x npu cTaHAapTHBIX ycloBuUsX. PaccuuTaiite Temneparypy
Havana peakiuu, ecnu S(ZnS)=58 [x/mons K; S(02)=205 Tx/mons-K; S(ZnO)= 44 Ix/mons K;
S(S0O,)=248 Tx/monb-K.

23. HauanpHble KOHIIEHTPAIMK UCXOAHBIX BemlecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () ObLIH
pasusl 1,8 Mone/1 SO; 1 2,4 Mob/n O,. Bo CKOIBKO pa3 M3MEHHUTCSI CKOPOCTh PEaKIUU K MOMEHTY,
koraa npopearupyet 0,8 Mosb/i SO;,?

24. B pactBope optodocdoproit kuciaotsl maccoit 1200 r u miotHocThio 1,153 T/MI
coaepxutcs 312 r H;PO,. Paccuuraiite: o(H3PO4); Cyv; Cox; C; N(H3PO4) u N (H,0); T.
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Bnanets

- HaBbIKaMH MMPUMCHCHU
OCHOBHBIX XMMHWYCCKHUX 3aKOHOB B
npodeccCHoHALHOM IS TEIIEHOCTH;

- MPaKTUYICCKUMU HaBbIKaMH
TCOPETHICCKOTO u
OKCIICPUMCHTAJIIBHOTO

HUCCIeNOBaHMs B 00JIaCTH XUMUH

Ilpumepnvle npakmuyeckue 3a0anun:

1. dns peakunn CHy y + CO;z () =2 CO () + 2 Hy () onpenennite BO3MOKHOE HalpaBICHUE
CaMOIIPOU3BOJIFHOTO TEUYEHHS DPEAaKUWU IpH CTaHAAPTHBIX YCIOBUSAX M mpH  Temmeparype T
=927°C, ecu TemIoBoil ST PeaKiuy 0 3aJaHHOI TEMIIEPATyPhl He U3MEHUTCS. YKaKUTE: a)
BBIJICIISIETCS. WIIM TIOTJIONIAETCS SHEPrHsi B XOJ€ peakiuu; 0) MpUYMHY HaHJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite TeMiiepaTypy Hadanaa peakiuu.

2. Beipa3zure yepe3 KOHLEHTpAIMHA PEareHTOB KOHCTAHTHI PABHOBECHS CIEAYIONIUX PEaKIUi
Nowy + 3 Hyr) = 2 NH3, AH = -92,2 x/Ix. YkaxkuTe HarpaBlIeHHE CMEUICHHS XUMHUYECKOTO
PaBHOBECHS 3TUX PEaKIUil: a) MPU MOHWKEHUHN TEMIIEPATyphl, €CIIH AaBJICHHE MOCTOSIHHO; 0) MpH
MOBBIIICHUH JIABJICHUS, €CIIH TEMIIepaTypa MOCTOSHHA.

3. CkoJIbkO MUJUTUIHTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI C TUIOTHOCTHIO 1,84 T/Mi
noTtpedyercst i npurorosienus 2 i1 0,25M pactopa?

4. Kakue w3 cremyrommx coiei moasepratorcs ruaponusy: NapSiOs. Cu(NO;j),. KBr?
CocraBbTe MOHHBIE M MOJICKYJISIPHBIE YpPaBHEHHUS THUJIPOJIM3a COOTBETCTBYIOIIUX coieil. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIeh?

5. 3osb ruApokcHaa Maraus noxydeH myrem cMmemuBanus 0,02 m 0,011, pactBopa MgCl, u
0,028 11 0,005 u. pactBopa NaOH. Omnpenenure 3apsii 4acTUIl MOJYYEHHOTO 30Ji1 M HAMHUIIUTE
(hopMyITy €ero MUIICIUIHL.

6. PaccunraiiTe >IeKTPOABIKYIIYIO CHIIYy U ONpPEJCITUTE HAlpaBJIEHUE CaMOIPOU3BOJIHEHOTO
NPOTEKaHWsT PEAKIUW TP CTAHAAPTHBIX YCIOBUAX, MCIOJNB3YSl 3HAUEHHUS] OKUCIUTEIHHO-
BOCCTAaHOBHUTEIBHEIX moTeHnuanos HJ + H;PO, — J, + H;PO3; + H,O.

7. TlpuBemuTe CXeMBI SJIEKTPOJTHBIX IPOLECCOB W MOJICKYJSPHBIC YpPAaBHEHHS PEaKIIHi,
MPOTEKAIOIINX MTPH AMEKTPOXUMUYECKOH Koppo3un ransBaHonapsl Co/Ni: a) B Kucioii cpene; 0) Bo
BJIQXXHOM Bo3ayxe. Onpenenure yOblIb Macchl aHOJa IIPU KOPPO3UM B KHUCIOW cpeze 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctamia 0,01 r/4.

8. CocraBbTe AEKTPOHHO-UOHHBIE YPABHEHUS SJIEKTPOIHBIX MPOLIECCOB (aHOI MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHME peaKkuu, IPOUCXOAAIIEeH pu 3nekTpoiuse pactBopa CoSOy,
Borancnure gakruyeckoe KOJUYEeCTBO METaJlIa, MOJIYYeHHOTO Ha KaTo e IPH 3JIEKTPOIIN3E
Co(NO3),, ecnu AJIEKTPOIU3 MTPOBOAUIN B TeueHUH | 4. Beixoa Metasnia no Toky coctaBui 85%.
YKakuTe BO3MOKHBIE TPUYUHBI YMEHBIICHHUS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




6) HOpﬂ)IOK NMpPpOBCIACHUSA HpOMe)KyTO‘lHOﬁ aTTeCTallui, IMOKa3aTeJIi H KPUTECPUH
OICHUBAHMUA:

[Ipomexyrounas arrectanys 10 AUCHUIUIMHE «XUMHsD BKIIOYAET TEOPETUYECKHE BOIIPOCHI,
MIO3BOJISIFOIIME OLICHUTh YPOBEHb YCBOEHUS OOyYarolIMMUCS 3HAHUM, U MpaKTUYECKUe 3aJaHusl,
BBISIBJISIFOLIME CTENEHb CHOPMUPOBAHHOCTH YMEHUW M BiaJE€HUM, NPOBOAUTCS B (opme
HK3aMEHA.

DK3aMeH MO JAaHHOM JAMCUUIUIMHE NPOBOJUTCA B YCTHOH (opMe MO 3SK3aMEHAllMOHHBIM
ouneram, KaxIblii M3 KOTOPHIX BKJIIOYAET 2 TEOPETHUECKUX BOIPOCAa U OJHO IMPAKTUYECKOE
3aJlaHue.

Iloxkazamenu u Kpumepuu ouernueanusl IK3amena:

— Ha OLEHKY «OTJIHYHO» (5 06aymioB) — oOydaroluics IEMOHCTPUPYET BBICOKHI YpOBEHb
cOpMUPOBAHHOCTH KOMIETEHINH, BCECTOPOHHEE, CHUCTEMAaTH4YeCKOe M TIIyOOKOe 3HaHHE
yueOHOro Marepuana, CBOOOJHO BBIMOJIHAET MPAKTUYECKUE 3a/JaHus, CBOOOJHO OINEpUpYeET
3HaHUAMH, YMCHUAMHU, IIPUMCHACT UX B CUTyallUAX MMOBBITIIEHHON CJIOKHOCTH.

— Ha OULEHKY «xopomo» (4 Oamia) — oOydarooluiics NEMOHCTPUPYET CPEJHUN YpOBEHb
C(bOpMHpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HAaHUA, YMCHHA OCBOCHBI, HO JOITYCKAIOTCA
HE3HAYUTCJIIbHBIC OIHI/I6KI/I, HCTOYHOCTH, 3aTpyAHCHHUA IIPpU AHAIUTHYCCKUX OIICpanusiax,
IIEPEHOCE 3HAHUWM U YMEHUI Ha HOBBIE, HECTAHIAPTHBIE CUTYaLUH.

— Ha OLEHKY «yHOBJIETBOPUTEIbHO» (3 Oamia) — oOyJaromuiicss 1eMOHCTPUPYET MOPOrOBBIN
ypOBEHBb CHOPMHUPOBAHHOCTU KOMIIETCHIIMI: B X0OJ€ KOHTPOJIBHBIX MEPOTIPHUATHI JOMYCKAIOTCS
OLIMOKHU, MpPOSBISAETCS OTCYTCTBUE OTJIENbHBIX 3HAHUM, yYMEHUH, HABBIKOB, OOydaroluics
HCIBITBIBACT 3HAUYUTCIILHBIC 3aTPYAHCHUA IIPU OIICPUPOBAHWHN 3HAHUSAMU U YMCHHUSAMU IIPH HUX
MEPEHOCC HA HOBLIC CUTYyalluu.

— Ha OLICHKY «HeYJA0BJeTBOPUTEIBLHO» (2 Oaiya) — oOydarouiicss IEMOHCTPUPYET 3HAHUS HE
6omee 20% TEOPETHYECKOTO Marepuaia, AOMYCKAaeT CYIIECTBEHHBIC OIMMOKH, HE MOXKET
MOKa3aTh WHTEJUICKTyaIbHbIC HABBIKA PEIICHUS IPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyI0BJIeTBOPUTEJabHO» (1 Oayur) — oOydaronuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIpOM3BEICHHUA © OOBsACHEHHS WHGOpPMAIMK, HE MOXKET I0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MMPOCTHIX 3aj1a4.



