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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIACTM COBPEMEHHOW XHUMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHI; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHON pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Hucnummuaa XuMmus BXOTUT B 0a30BYI0 9acTh y4eOHOro IUTaHa 0Opa3oBaTEIbHOM
POTPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(OpPMHUPOBAHHBIC B PE3YJIBTATE U3YUCHHUSI JUCITUTUTAH/ IPAKTUK:

Jlns  W3ydeHWs  JUCHUIUIMHBI  HEOOXOJMMBI  3HAaHUS, YMEHHs W  BJaJICHUS,
chopMupoBaHHBIE B pe3yjbTaTe IMOJYyYEHHUS CpeaHero (MOJIHOro) OOIIero oOpa3oBaHUs IO
JTUCIUTUTHHAM «XUMUs», «Du3nkay, «MaTtemMaTukay.

3HaHus (YMCHUs, BJIAJICHUs), TIOJYYCHHBIC MPH M3YYCHUU JTAHHOW TUCHHUIUIMHBI OyIyT
H€06XOI[I/IMI)I AJI U3YUCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

be3onacHoCTh JKU3HENEATENBHOCTH

DJEKTPUIECKUE U3MEPCHUS

3 Komnerenunu ody4yarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4YeHUs

B pesynbrare OCBOGHHS NUCHUIUIMHBI (MOIyJsl) «XUMHUS» OOYUYaIOUIUHCS TOJKEH
007a/1aTh CIEAYIONUMHU KOMITETEHITUSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUEHHS
JIEMEHT
KOMIIETEHIIMH
OIIK-1 CMOCOOHOCTBIO MPEACTABIATH aIEKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHUH

HAaY4YHYIO KapTUHY MHUpPa Ha OCHOBC 3HAHUA OCHOBHBIX HOJ'IO)KGHI/IfI, 3aKOHOB U MCTOJ0B
C€CTCCTBCHHBIX HAYK U MATCMATUKHU

3HaThb - OCHOBHBIE XMMUYECKHUE TIOHATHS, TIOJIOKEHHS U 3aKOHBI, [I03BOJIAIOIINE
MIPEACTABIIATH aJICKBATHYIO COBPEMEHHYIO HAYYHYIO KapTUHY MUPA;

- COBPEMEHHBIE HAIIPABJICHUS Pa3BUTHs HAYYHBIX TEOPUH;

- METO/Ibl TEOPETUYECKOTO U FIKCIIEPUMEHTAILHOTO UCCIIEIOBAHUSI B 00JIaCTH
XUMUU

YMerb - pemaTh pacyeTHbIE 3aJa4M IPUMEHHUTENIBHO K MaTepuaity IporpaMMel;
- IPOrHO3UPOBATH BO3MOKHOCTb IIPOTEKAHUS CaMOIIPOU3BOJIbHBIX
MIPOLIECCOB B PA3JIMYHBIX XUMUYECKUX CUCTEMAxX

Bnanets - HaBBIKaMU MTPUMEHEHUSI COBPEMEHHBIX XUMHYECKUX 3aKOHOB U TEOPUH B
npodeccrnoHaNbHOM IeSATENbHOCTH;

- MPaKTUYECKUMHU HAaBBIKAMH TEOPETHICCKOTO U IKCIIEPUMEHTATHEHOTO
WCCIIeTOBAHMS IS aIEKBATHOTO MIPECTABICHUS HAyYHOU KapTUHBI MUpa




4. CTpyKTypa, 00b€EM U colepkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM

YUCJIC:

— KOHTaKTHas pabora — 55,9 akaj. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHeaynuTopHas — 1,9 akan. yacoB

— caMocTosTeNbHAs paboTa — 52,1 aka. 4yacos;

dDopMa arrecTaluu - 3a4cT

S
Ay/:[HTopHag 3 g Dopma
KOHTaKTHast T
e OHTaKTHas paboTa 5 g Bix TEKYIIETO
B aKaJl. qacax
Pasnen/ Tema 3 (B axaj. uacax) g & . KOHTPOJIS Kon
g 3 ©|caMocTosITeNnbHON
JIACIMTUTHHBI 5 E s YCIIEBAEMOCTH U | KOMIIETEHIIUH
@) 2 £ paboTEI .
T 7mab. |HpakT.| S &3 HPOMEXYTOYHOH
1 san. | zam |S & aTTecTaluu
1. 1. XuMuueckas TepMOIMHAMUKA
- oopmiIeHUE
oTyera o
nabopaTopHOi
abore;
P i 3ammra
- peleHue .
71a00paTOpHOI
JOMAIIHEeTO AGOTLI
1.1 1. Xumuueckas TepMOJMHAMUKA | 2 8 | 221 8 3amanus Ne 1; P ) OIIK-1
Homaninee
3amadue Ne 1.
CaMOCTOSITEIIbHOE
TecrupoBanue.
n3ydeHue
yueOHOil u
Hay4YHOM
JATEPaTypPHL.
HWroro no pazaeny 8 |[221 8
2. 2. XuMnveckasi KHHETHKa
- ohopmieHUEe
oTYeTa 1o
nabopaTtopHoOH
abore;
P i 3amuTa
- perieHne N
nabopaTtopHOH
JIOMAIITHETO AGOTLI
2.1 2. XuMnueckass KHHETHUKA 2 6 [|2/11 8 3agaHus Ne 2; P ) OIIK-1
JomarrHee
3ananue Ne 2.
CaMOCTOSITEITbHOE
TectupoBanue.
U3y4YCHHE
yueOHOI u
Hay4HOU
JIUTEPATYPHI.
Uroro no pazaeny 6 |[2/11 8

3. 3.PacTBOpHI




- ohopmieHue

oTyera o
nabopaTopHO’
abore;
p ’ 3amura
- peleHue N
1abopaTopHOI
JOMAIIHETO AGOTLI
3.1 3. PacTtBOpHI 8 | 612U 10,1| 3amanus Ne 3; P ) OIlK-1
Homaninee
3amanue Ne 3.
CaMOCTOSITENIbHOE
Tectuposanue.
n3ydeHue
yuebHO u
HayJHOU
JIATEPaTypPhIL.
HUroro no pazaeny 8 | 621 10,1
4. 4. TucniepcHbIe CUCTEMBI
- oopmiIeHUE
oTyera o
nabopaTopHOi
paborte; 3amura
- 1a00paTOpHOI
4.1 4. lucnepcHble CUCTEMBI 4 2 10 paTop OIIK-1
CaMOCTOSITETIbHOE paboThI.
H3yUCHHE TectupoBanwme.
yueOHOH H
HayJHOU
JIUTEPATYPHI.
Hroro no pazneny 4 2 10
5. 5. OKUCIIUTEIFHO-BOCCTAHOBUTENbHbIE
MPOLIECCHI
- opopmIIeHHE
oTyeTa 1o
nabopaTopHO
abore;
P 3amura
- perieHne .
71a00paTOpHOI
51 5. JIOMAIIHETOo AGOTEL
OKHCINUTENBLHO-BOCCTAHOBUTEIILHBIE 4 2 8 3aganus Ne 4; P ) OIIK-1
DOLECCHE ) Jomainee
polt 3amadue Ne 4.
CaMOCTOSITETTEHOE
Tectuposanue
U3y4YeHHE
yaeOHOW W
Hay4YHOM
JATEPaTypHL.
HWroro no pazneny 4 2 8
6. 6. DJICKTPOXMMHUYECKUE CUCTEMBI
- ohopmieHUe
oTyeTa 1o
nabopaTtopHoOi
abore;
p ’ 3amuTa
- peleHue N
nabopaTtopHOH
6.1 6 DNeKTPOXUMHUIECKUE JIOMALLIHETo paboTHI
' ' 6 |4/11 8 3ananus Ne 5; ) OIlK-1
CHCTEMBI Jomaninee
3amanue Ne 5.
CaMOCTOSTETbHOE
TectupoBanue.
n3ydeHUe
yueOHO U
HaY4YHOH
JUTEPaTyphl
Uroro no pazaeny 6 |4/11 8
Uroro 3a cemectp 36 [18/61 52,1 3a4ET
Hroro no aucuumniune 36 |18/611 52,1 3a4eT OIIK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npomecce mpenogaBaHuS IUCHUIUIMHBL «XUMHS) MPUMEHSETCS TpaAUIIMOHHAS
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOJIOTHH.

Jlexuu npoxoAsT Kak B UH(GOpMaLIMOHHOMN (hopme, TJIe UMEET MECTO TOCIIEI0BaTEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYILIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEICTBAMU, TaK U B (hopme JeKIuii-Oece bl Wil IUajiora ¢ ayAUTOpUen, JTeKIuil
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'/I€ TEOPETHYECKUI
MaTepuai 3apaHee BBIJACTCS CTYIEHTaM JJI CaMOCTOSTEIbHOIO HM3y4YeHHs, AJI MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLHS IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

[ToMuMO 3TOr0 B JIEKIUU MOTYT HCIHOJIb30BATHCS AJIEMEHTHI MPOOJIEMHOIO M3I0KEHUS.
Ocoboe MecTo B MpolEeccCe MNPENnoJaBaHUs IUCHUILTUHBI «XUMHUS» 3aHUMAIOT JIEKIUU C
UCIIOJIb30BAaHUEM JIEMOHCTPAIMOHHOTO XHUMHYECKOTO0 OHKCIEPUMEHTa, KOTOPBIA IMO3BOJSET
HanOoJiee MOJIHO Peajr30BaTh METOJA MPOOJIEMHOTO OOyYeHHUs Yepe3 MOCTAaHOBKY HpobieM ¢
MOMOIIBIO IEMOHCTPAIN SBICHUH, peaKIMii UIIK POLIECCOB.

Jis peanuzanuy WHOOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOJIOTUU
MPOBOASATCS JIEKIMU-BU3YaAIM3allMH, B XOA€ KOTOPBHIX U3JI0KEHUE TEOPETUYECKOro Marepuana
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKIMOHHBIN MaTepual 3aKpervisieTcsl B XoJe J1ad0opaTOpHBIX paboT, B XOA€ KOTOPBIX
yueOHasi paboTa NMPOBOAWUTCS C PEATbHBIMH XMMHUYECKMMHU BemecTBamu. Ha maGopaTopHBIX
paboTax BBIMOJIHSIIOTCS TPYIIOBBIC WM WHAUBHAyalbHbIE 3a/laHus IO TpoiiaeHHol Teme. [Ipu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHI HCIOJIB3YETCS METOJA KOHTEKCTHOTO OOy4YeHHS, KOTOPBIH
MO3BOJIIET YCBOUTH MaTepuall MyTeM BBISBICHHS CBA3€H MEXAy KOHKPETHBIM 3HAHHUEM H €ro
npuMeHeHneM. Kpome Toro, menecooOpa3HO UCIONB30BaTh TEXHOJOTHIO KOJUJICKTHBHOTO
B3aUMOOOydeHHus (MmapHyio paboTy) TpexX BHUAOB: CTaTHYecKas Iapa, JUHAMUYecKas I[apa,
BapHallMOHHAsl [apa; COBMEIIas €€ C TEXHOJIOTHEH MOIyJbHOro o0OydeHus. BpinmonHus
AKCIIEPUMEHT, oOydaromuecss (HOpMyIUpPYIOT OOOOIIECHHBIE BBIBOJIBI 1O CEPUH OIBITOB,
UCTIONB3YS IPHEMbI aHAJIOTHH ¥ CPaBHEHHSL.

CamocrosiTenbHast paboTa 0oOydaromIMXcsi BKJIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbl yueOHOH JesATETbHOCTH: BBIMOJIHEHHE JOMAIIHUX 3a/1aHuil, 3aBeplieHne o(opMIIeHUs
71a00paTOpHBIX PabOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIMOJHUTEIBHOTO
MaTepuaja Mo ydeOHMKaM M TOcOOHsSM, uYTeHHEe M MNpopadoTKa HAayyHOW IUTepaTypbl B
OubMoTeKe, Harcanne pedepaToB U KypCOBBIX padOT, MOJATOTOBKA K KOJUIOKBHYMaM, 3a4eTam,
UTOroBOM arrectanuu.CamocTosiTeNnbHas paboTa 0OydaroUIMXcsl JODKHA ObITh HalpaBiieHa Ha
3aKperyieH!s] TEOPETUUECKOr0 MaTepHala, U3J0KEHHOTO MPEeroiaBaTeieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSITENbHOE H3Yy4YEeHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHUSAM,
BBITNIOJTHEHHE IOMAIIHUX 3aJJaHUi ¥ TOJATOTOBKY K PYO€KHOMY U 3aKIHOYUTEILHOMY KOHTPOJIIO.
[Tpu npoBeaeHNnU pyOEKHOTO U 3aKIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/la4aMH, CTOSIIIUMHU
nepes IMpenojaBaTesieM, SIBISIOTCS: BBISIBJICHHE CTENEHU MPaBUIBHOCTU, 00beMa, TIIyOUHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX NMPH W3YYEHHH Kypca Hapsy C BBIIBICHUEM CTEIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJTYYCHHBIX 3HAHUH, YMEHHIA 1 HABBIKOB.

CoBpeMeHHbIE WHTEPAKTHUBHBIE CPEJICTBA MO3BOJSAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dopmamu koHTpoJis. OOyuaromuMcsl MpeUIaraloTcsl TECTbl U 3aJ]aud B DJIEKTPOHHOM BHJIE, C
ABTOMATH3UPOBAHHOM CHCTEMON NpOBepKU. B oTiamume oT OOBIYHOTO TECTUPOBAHMS TaKOM
Croco0 KOHTPOJSL IMO3BOJIAET CTyJIEHTaM B J1I000€ BpeMsl MPONTH TecT, MpOaHAIU3HPOBATh
OLIMOKH ¥ IPOUTH TECT BTOPUYHO

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4YaroIIMXcst
IIpencrasneno B npuioxenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS POMEKYTOYHOM aTTeCTALMHI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOEe M HH(POPMALIMOHHOE 00ecnevyeHue TUCIMILIHHBI (MOYJIs1)

a) OcHoBHAas JMTEpPaTypa:

1. OcHoBbl xumuu: yueonuk / B.I'. IBanos, O.H. I'eBa. - M.: KYPC: HUL] UH®PA-M,
2014.-560c.: - (Bwicmiee oOpazoBanme: bakanaBpumat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mara obpamienus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIMN.

2. Konspa, JI. I'. Xumus : yaebnoe mocobue / JI. I'. Konsina, JI. T'. Tapactok ; MI'TYVY.
- Maruaurtoropck : MI'TV, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTy1. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (marta oopamenus: 14.10.2019). - MakpooObeKT. - TEKCT : 3JIEKTPOHHBIH. -
Csenenus goctymnHsl Takke Ha CD-ROM.

0) lonoiHUTE IbHAS JINTEpPaTypa:

1. Mensuuk, H. JI. PactBopsl : npaktukym / H. JI. Measauk, 3. P. Mynnuna, O. A.
Mumypuna ; Marauroropckuil roc. Texaudeckui yH-T um. I'. M. HocoBa. - MarmuToropck :
MI'TY wum. I'. WM. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Turyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532
656/4027.pdf&view=true = (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekcr
AIIEKTPOHHBIN. - CBenenus pocrymnnsl Takke Ha CD-ROM.

2. Mensuuk, H. JI. ucnepcubie cucremsl : npaktuky™m / H. JI. Mensnuk, 3. P.
Mynnuna, O. A. Mumypuna ; Marautoropckuii roc. Texuudeckuii yu-T um. I'. . Hocosa. -
Marnutoropck : MI'TY um. I'. K. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ tuty:n. skpasa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true  (mara oOpamenus: 22.10.2019). - Makpooobekr. - Tekcr
AIIEKTPOHHBIN. - CBeneHus poctymnHbl Takke Ha CD-ROM.

3. Konsga, JI. I'. OkucaurenbHO-BOCCTaHOBUTENbHbIE peakliii. OCHOBBI 3JIEKTPOXUMHUH :
yuebHoe nocodue / JI. I'. Konsina, 3. P. Mynuna ; MI'TY. - Marautoropek : MI'TVY, 2015. - 58 c.
: HII., TaoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true  (mara oOpamenus: 14.10.2019). - MakpooOwekT. - Tekcr
ANEKTPOHHBIN. - FIMeeTCs eyaTHbI aHAJIoT.

4. Mumypusa, O. A. Xumnueckas kuHeTuka. COCTOSIHME XUMUYECKOTO PABHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpmoBa ; Marautoropckuii roc.
texHnyeckuid yH-T uMm. I'. M. Hocoa. - Maruutoropck : MI'TY um. I'. K. Hocoga, 2019. - 1
CD-ROM. - 3aru. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530
464/3851.pdf&view=true = (mara o6pamenus: 22.10.2019). - Makpooobekt. - Tekcr
ANIEKTPOHHBIN. - CBeieHus goctynHbl Takke Ha CD-ROM.

B) MeTtoauyeckue yka3anus:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKUX MPOIECCOB: METOIUYECKHE YKa3aHHs K
1abopaTopHEIM paboTaM MO MUCHUIUIMHE «XUMUS» s OOYJaroIIMXCs BCEX HaIpaBJICHUN
MOJArOTOBKM M CIIEIHANbHOCTEH  AHEBHOW ¢opmbl  obOyuenuss / O.A. MumiypuHa,
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY nm. I'. 1.
Hocoga, 2016. — 11 c. — TekcrT : Henmocpe1CTBEHHBIH.

2. Komsama, JIL.I. Xumudeckas TepMOIMHAMHKA: METOAMYECKHE yKa3aHUs s
CaMOCTOSITENIbHOM paboThl MO JUCHUILIUHE «XHUMHs» JUIsi 00ydaroluXcsi BCEX HampaBlIeHUI
NOATOTOBKH W crienuanbHocTel Bcex Gopm obyuenus / JL.I'. Komsga; Marauroropckuit roc.
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r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:
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HaunmenoBanue N
0o Ne norosopa Cpok IeHCTBHS JTUIICH3UH

MS Windows 7
Professional (mna |1-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\, 135 41 17.09.2007 GeccpOTHO
Professional
7Zip CBOOOIHO PaCIPOCTPAHIEMOC OECCPOUHO
FAR Manager CBOOOJTHO PACIPOCTPAHIEMOE 0OECCPOYHO

Ipodeccnonanbubie 0a3bl JAHHBIX U HH)

OPMAIIMOHHBIC CIPABOYHBIC CHCTEMbI

HasBanwne xkypca

CcrUika

OneKkTpoHHass 0a3a MEPUOAMYECKUX HW3JIaHUN
East View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HanuonanpHas
WH(pOpPMAITMOHHO-aHAIMTHYECKAs ~ CUCTEMa
Pocculickuii MHAEKC HAy4YHOTO LUTUPOBAHUSA

(PMHLI)

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

IMTouckoBas cucrema Akaaemust Google (Google
Scholar)

https://scholar.google.ru/

Nudopmannonnas cucremMa - EnuHoe OKHO
JI0CTyMa K MH(GOPMAIMOHHBIM pecypcam

http://window.edu.ru/

@denepanbHOe TOCYAAPCTBEHHOE  OOJKETHOE

yUpeKIACHNE «DenepanbHbIT urcruryt| http://wwwl.fips.ru/

MIPOMBITIJICHHON COOCTBEHHOCTH

Poccuiickass T'ocynapctBeHHas — OuOimoTeka.

KaTano https://www.rsl.ru/ru/4readers/catalogues/
T '

DnekTpoHHbIe pecypcbl onbmuoreku MI'TY um.
I''1. HocoBa

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

VYHuBepcurerckass HHGOPMAIMOHHASL CHUCTEMa
POCCHA

https://uisrussia.msu.ru

MexayHapoHas HayKOMETpUYeCKast
pedepaTuBHAs U TOJHOTEKCTOBas 0a3a JTaHHBIX
HayuHbIX u3nanuii «\Web of sciencey»

http://webofscience.com

MexnyHapoaHas pedepaTtuBHas "

IMMOJIHOTCKCTOBAsA  CIIpaBOYHas baza JaHHBIX

http://scopus.com
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HAYYHBIX U3JaHUN «SCOPUSH

MexnyHapoaHas 0a3za MOJHOTEKCTOBBIX

) http://link.springer.com/
xypHasioB Springer Journals B bring

MesxayHapoaHas KOJUICKIIUS Hay4YHbBIX
IPOTOKOJIOB 10 Pa3JIMYHBIM OTpaciisiM 3HaHwuii|http://www.springerprotocols.com/
Springer Protocols

MesxayHapoanas 0a3a Hay4HBIX MaTepHalioB B
obmactu (u3MyecKMX Hayk W uHKuHHpHHra|http://materials.springer.com/
SpringerMaterials

MexnynaponHas 6a3a CIpaBOYHBIX HU3JIaHUH 11O

. . http://www.springer.com/references
BCeM oTpaciisaM 3Hanuit SpringerReference

Mexnynaponnas pedepaTuBHas 0a3a JaHHBIX MO

http://zbmath.org/
YHCTOM U MPHUKIagHON MaTematuke ZODMATH H g

MexayHapoiHas pedepaTtuBHas 5
MOJIHOTEKCTOBas ~ ClipaBouyHas 0Oas3a JaHHBIX [https://www.nature.com/siteindex
Hay4dHBIX U3ganuii «Springer Naturey

ApXUB Hay4yHbIX JKypHaIOB «HanmoHaabHbIHI
3IIEKTPOHHO-MH(POPMAITMOHHBIA  KOHITOpIyM»|https://archive.neicon.ru/xmlui/
(HIT HOUKOH)

OnekTpoHHas 0aza MNEpUOIUYECKUX H3TaHUM

] ) . https://dlib. iew.com
East View Information Services, OO0 «MIBUC» ttps://dlib.eastview.com/

9 MaTepuaJibHO-TeXHHYeCKOe o0ecreyeHue TUCIUITIHHBI (MO1YJIs1)

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKITIOUAET:

1. YyeOHnble ay1uTOopuu JUIsl IPOBEACHUS 3aHITUN JIEKIIMOHHOTO THIIA.

OchaiieHue ayauTOpUM: MYJbTHUMEIUNHBIE CpPEACTBA XPAaHEHHMd, Iepefadyn |
npeJcTaBiIeHus HHPOpMauu

2. Y4eOHBbIE ayIUTOPUM JJsl TPOBEAEHUS JTaOOpPaTOPHBIX 3aHATUH, TPYNIOBBIX H
MHAUBUAYaJIbHBIX KOHCYIbTAIIUM.
OcHarienue aynutopun: HarnsgHsle MaTepraiibl: TaOJINIbI, CXEMBI, TIIAKaThI.

3. [ToMenieHust A1 CAMOCTOSATEIHLHOU pabOThI 00YUAOIITUXCSL.

OcHarnienue aynutopun: [lepcoHanbHbie KomnbioTepbl ¢ makerom MS Office, Beixo0Mm B
NHTepHeT W ¢ JOCTYIOM B DJJIEKTPOHHYIO HMH(POPMAIMOHHO-00Pa30BaTEIBHYIO CpPEIy
YHHUBEpPCUTETA

4. TlomemeHus s XpaHEHUS W TPOPUIAKTUIECKOTO OOCITYy)KMBaHUSA Y4eOHOTO
000pyI0BaHUSI.

Ocnamenue ayautopuu: Cremmaxu, cednl s XpaHEeHUs Y4eOHOro 00OpYIOBaHUSI.
WHCTpYMEHTHI [UI pEMOHTA J1a00paToOpHOro 000PYA0BaHHUSL.
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MNPUJIOKEHME 1
6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHas pabota oOy4aromuxcsi NOApas3fessieTcs Ha ayAUTOPHYIO, KOTopas
IPOUCXOAUT KaK BO BpeMs JJaDOPaTOPHBIX 3aHATHMH, TaK M Ha IUIAHOBBIX KOHCYJBTAlUAX, H Ha
BHEAYJIUTOPHYIO, IPOUCXOJSIIYI0 BO BpEMs IOATOTOBKM OOYyYalOLUIMMHUCS OTYETOB 10
71a0OpaTOPHBIM 3aHSATHSM U BBITOJHEHUS JOMAIIHHUX 331aHHN.

AynuTopHas caMOCTOATeNbHas paboTa OOyYaIOMMXCS MHPEANONaracT IMPOXOXKICHUE
TECTHPOBAHUS 10 KaXIOMY paslielly AUCHUIUIMHBL TecThl BKIIOYAIOT TEOPETUYECKHE H
NPaKTUYECKHE 3a/laHusl, OTBEThl HA KOTOphIE TPeOyIOT TIyOOKOro MOHMMAaHHUS W3Yy4E€HHOTO
Mmarepuana. TecTbl MOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BONPOCY MpeaaraerTcs 4eThipe
BapuaHTa OTBETOB, CPEJU KOTOPBIX OJMH MJIM HECKOJBKO MpaBMiIbHBIX. OOpaboTKa pe3ybTaToB
OCYILECTBIISICTCS IIyTEM COIOCTABIICHUS MMOJYYCHHBIX PE3YJIbTATOB C 3TAJIOHHBIMH M MPOTEKACT
0YeHb OBICTPO. MakcHUMalIbHOE KOJIMYECTBO OAIIOB B KaXKaoi Teme Kypca — 10.

BapI/IaHTI)I TeMaTH4YeCKHUX TEeCTOBBIX 3aJJaHuil 11 TEKYLICT0 KOHTPOJIsA
XuMuuyeckas TEPMOANHAMHUKA

B tecrax o reme «Xumuyeckas TEpMOJIMHAMUKAY: MIEPBBIE IIECTh 3aJJaHUN OLIEHUBAIOTCS B
0,5 6amna, cegpmoe — B 1 0ail1, a BOCEMOE, IEBATOE U IECATOE 3aaHusd — B 2 Oaa.

Tect Ne 1

1. Tlpu paccMOTpeHUN XUMHUYECKON PEeaKLUu cucmema O3Ha4aer:
a) HCXOJHbIE pEareHThI
0) MIPOAYKTHI XMMHUYECKOH peaKIiu
B) pEaKUMOHHBIN COCY]l
I') HCXOIHbIE peareHThl U MPOAYKThI PEaKLIUU
2. TlepBerii 3aK0H (TIepBOE HAYAII0) TEPMOTUHAMUKHA MAaTEMAaTHUECKU 3aITCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk3oTepMuueckoil peakuu:
a) SHTAJIbIMS peaKMOHHON cucTeMbl noBblmaercs (AH > 0)
0) TeruoBoi 3¢ ekt peakuun orpuuareieH (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CHCTEMBbI IOBBIIIAETCS
4. CranaapTHble TeIUIOBbIE () ()EKTH IPUHATO 0003HAYATH:

a) AUct B) Q 101,3 23
6) AHozgg F) AHct
5. Kakwe u3 npuBeCHHBIX PEAKIHI SIBISIOTCS SHIOTCPMHUUCCKUMU?
a) 1/2 N+ 3/2H,=NH3 AH = — 46 K]I>x/Mo01b
06)H,+4/20,=H,0, AH = -242 K]I»/Monb
B) 1/2N,+1/20,=NO , AH = 90 K]I>x/M071b
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]Ix/mMomb

6. Kakas u3 HanmMcaHHBIX HWKE PEAKIIMN OTBEYAET TEIJIOTe 0O0pa3oBaHUs OKcuaa a3ota ( || ) B
CTaH/IAPTHBIX YCIOBUSX?
a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 02 =NO
6) N+ 1/202,=NO r) NH;+5/20; =2NO+3H,0
7. Tlpu BoccranoBimenuu 16r oxcuaa meau( || ) mo peaxknuu :
CuO (9 *+ C (rpagur) = CU (o + CO ), mormoTunock 22 kJ TEMIOTHI.
DHTanbnus o0pa3oBaHus okcuaa menu ( || ) paBHa:



a) 110 B)220,5
6) -200,5 r)735
8. Husa peakuun NiO (o + C (pagur) = Ni ) + CO (). Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOM3BOJILHOIO TEYEHHS PEAKIMH IPU CTAHJAPTHBIX YCIOBHAX W IPH TEMIIEPAaType
627°C.

BemectBo AH®293  (KJIx/MOIIB) S°9s  (JIx/MOaL*K)
NiO -239,7 38
C (rpagur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBere ykaxuTe 3HauYeHUs OSHEpruu [MOOCa TpH CTAaHIAPTHBIX YCIOBHSX, IIPH
temriepatype 627°C u TemIiiepaTypy Hadajia peakiifuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak uzMeHsercs SHTPONHUS IPU Pa30KEHUU KapOoHaTa KalbLuns?
a) YBEIIMYUBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HAIO

10. [lanHas peaknus:

2KCl10; (TB) —2KCl (TB)+302 @) AH<O

MO’KET CaMOITPOU3BOJILHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 00paTHOM HalpaBJIEHUU T') HE 3HAI0

XuMHu4YecKass KHHETHKA

B Tectax mo teme «XuMUYecKas KHHETHKA»: MEPBOE, BTOPOE, TPEThE, UETBEPTOEC U IMATOE
3aJaHus oneHnBaroTed B 0,5 0aja; mecToe, ceabMOE, BOCBMOE, IEBITOE U AecaToe — B 1 0amn, a
oIMHHAAIATOE — B 2,5 Oaia.

Tect Ne 1

1. Paznen XuMuM, U3y4aromuid CKOPOCTH M MEXaHU3MBI XHMUYECKUX PEAKIHiA, Ha3bIBACTCS
a) XMMHUYecKasi TEpMOIMHAMHKa
0) TepMOXUMUS
B) XUMHUECKasi KHHETHKA
2. CKOpOCTh XUMHUYECKOW PEaKIuu — 3TO ...
a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOIHBIX BEIIECTB
0) M3MEHEeHHe KOJMYECTBA BEUIECTBA PEAareHTOB (WJIM TPOAYKTOB) PEaKIUH B CIAMHHUILY
BPEMEHHU B €JMHULE 00beMa
B) KOJIMYECTBO BEIIECTBA MMPOJIYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B kakux eauHUIaxX BBIpaXkaeTcsi CKOPOCTh XUMUYECKOM peakiuu?
a) MOJIb JI et
0) 6e3pazMepHasi BeIIMYMHA
B) MOJIB’ ¢
4. Ot xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUYECKHX PEAKIUii?
a) OT IPUPOJIbI PEATUPYIOLINX BEILECTB
0) oT TemIepaTypsl
B) OT 00bEMa PEaKIIMOHHOTO COCyaa
5. CocTrossHME  XUMHUYECKOIO  paBHOBECHs  OOpaTHMBIX  TPOLIECCOB  KOJUYECTBEHHO
XapakTepusyercs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH MPOIYKTOB PEaKIHH



0) PHeprueil aKTUBU3auU
B) KOHCTAHTOH PaBHOBECHS
6. Kak 3anucsiBaercs BbipaskeHue i ckopoctu peakuuu 4 NO ) + 6 H,O =4 NH3 (5 + 5 05
a) V = k[NOJ*[H,0] 6) V = k[NH;][O,] B) V = k[NO]*[H.0]°
7. Kak 3anumiercst BeIpaykeHHE 111 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]*
6) K = [C][D]/ [A][B]
») Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpaMme rmoka3bIBaeT 3HaYeHUE TEIUIOBOro 3¢ deKTa peakun?

al E % .
0)2 2
v
B) 3 yy
1 3
\4

v

XOJl peaKkiuu

9. Urto MOXHO CcKa3aTh O PEAKINH, N300pKESHHOW Ha TUarpaMMe K Bonpocy 8?
a) PK30TEpMHUYECKAst PEaKIIHs
0) SHIOTEpMHUYUECKas: PEAKIUS
B) PEaKLUs OMHMCHIBACT COCTOSHIE PAaBHOBECHS
10. PaBHOBecue peaknuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMellaeTcs BIEBO.
a) P MOHWKEHUHU TeMIIepaTyphl
0) pyY NOBBILIEHUH TEMIIEPATYPHI
B) MIPH MOBBIIICHUH JIaBICHUS
11. JIna peakuun Cyy + 2 H 5 ) = CH 4 () Ipu HEKOTOpO# TemIepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHasi KOHILIEHTpalMs BOJI0poAa paBHa 1,2 Moib/i1. Beruuciure nexoaHyro
KOHIIEHTPALMIO BOJOPOJIA.
a) 1,2
6) 3,5
B) 5,0

PacrBopbl

B tecrax mo teme «PacTBophI»: mepBoe 3a/JaHue OICHUBAETCsA B 1 Oayur, BTOpoe, TPEThe,
4eTBEepTOe, MATOE U IIeCTOe 3aaHud - B 1,5 Oamna; cenbMoe, BOCBMOE, IEBATOE U JIECITOE — B
0,5 6aa.

Tect Nel

1. lns ypasuenus peakmun Cu SO4 + KOH —... cokpaieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BUJIC
1) 2K+ S04 = K,SO,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S0,
3) CuSO,+20H™ = Cu(OH)xd + SO,*
4) Cu*" +20H = Cu(OH).4
2. Macca (B 1) xnopuaa Hatpus B 300 mu 0,2 M pacTBOpa paBHa
1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenne PH 0,1 M pactBopa HCIO,4 paBHO



11 2)2 3) 11 4) 13
4. Jlns momaBienus runpodusa xiaopuaa xpoma (I1I) cnegyer
1) 100aBUTH COJISTHYIO KUCIOTY
2) 100aBUTH MICITIOYb
3) pa30aBUTH PacTBOpP BOJOM
4) TMOBBICHTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpe, NMPUTOTOBIEHHBIM M3 THIPOCYJIb(ara KaJbLUs U BOJIBI, CyMMa
K03 (UIIMEHTOB B ypaBHEHUU HEOOPaTUMOMN AUCCOIMAIIMKA PACTBOPEHHOIO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopuMocCTh Okcanata cepebpa paBHa 3,27-107 1/ 100r H,0. Onpenenure Npou3BeICHUE
pactBopumoct AgyC,04
1) 5-107** 2)1,16:10°*  3)10,7-10°° 4)2,31-10°®
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE
1) macchl BemecTBa K Macce BOJIbI
2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIBI
3) Macchl BelIecTBa K Macce pactBopa
4) KONMYeCTBa BEIECTBA K 00bEMy pacTBOpa
8. K ci1abpIM 251€KTpOJINTaM OTHOCUTCH ...
1) TUAPOKCH aMMOHHUS
2) THIPOKCH] KaJHs
3) XJopuz Kanblus
4) MaprasioBas KUCIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh IIETOYHYIO WM KUCTYIO Cpeny.
IIpnunHOM 3TOTO ABISAETCA ...
1) osmekTpoaM3 cosei
2) JIUCTPOTOPIIMOHUPOBAHHUE COJICH
3) ruapaTHpOBaHHE CONEi
4)  THAPOSIN3 COJICH

10.3nauenue PH uucroit Bojsl ipu 25°C cocrasiiser
11 2)7 3)0 4) 10

JII/ICl'lepCHI)Ie CUCTEMBbI

B Tectax mo teme ((I[I/ICHepCHI)IG CUCTEMBD»: TICPBOC, BTOPOC, TPETHEC U UCTBCPTOC 3aAaHUA
OLICHUBAIOTCs B 1 6aJ'IJ'I; oATOC U IIECTOC 3alaHusA - B 3 Oamna.

Tect Nel
1. Vkaxure pa3Mepbl YaCTUI] KOJUIOUIHBIX CHCTEM
1) MeHbIe 1 HM
2) oomabiie 100 HM

3) ot 1 um 10 100 HM
2. Kakue woHBI CrTOCOOHBI BBI3BATh KOATYJISIMIO KOJUIOMIA, YaCTUIIBI KOTOPOTO UMEIOT
MOJIOKUTENBHBIN 3apsan?

1) KaTHOHBI
2) AHUOHBI
3) HOJISIPHBIE MOJICKYIT

3. Jlis Kakoro 3MEeKTPOJIUTA MOPOT KOATYJISINHN KOJUIONIa C MOJIOKUTEIBHO 3apsKEHHOM
YacTULEeH JOKEH OBbITh HAMMEHBIIINM?

1) XJIOPHUI KaTust
2) cynbdar Kaaus
3) oprodocdar Kasus

4. Munea 305 umeer crpoerne:  {[Fe(OH)s]m n Fe** -(3n—x) CI'} x CI”



KaKOH 3JICKTPOJIUT UTPAET POJb HOHHOTO cTabuin3aTopa’?

1) xyopu xenesa (111)
2) BOJIA
3) THAPOKCH] KaJIns

5. IIpu B3aumopeiicrBuu 20 mu 0,001H Hutpara cBunna (1) ¢ 10 mun 0,02H cynbdara
Kanusi obOpasyercs 30ib cyiabdara cBuai@a (II). K kakomy 537eKTpoay TOKHBI
nepeMeIaThCsl YaCTUIIBI AUCTIEPCHOM (ha3bl MPH AIEKTPOIH3e?

1) HAXOJATCS B COCTOSTHHH JMHAMUYECKOTO PAaBHOBECHS
2) K KaToay
3) K aHOJY

6. B nBe xonObl HanmuTo mo 50 mut 3078 TUApPOKCHIA kene3a. [ Toro 4roObl BBI3BATh
KOAryJIsILMIo 30111 MoTpedoBaiock 100aBuTh: B epByto — 5,3 ma 1H pactBopa xmnopuna

kamusi; B aApyryio — 18,7 mu 0,001H pactBopa docdara marpus. Beraucnure mopor
KOAryJIsiliiK KaXKI0TO JICKTPOJIUTA.

OKHCJINTEIBbHO-BOCCTAHOBUTEILHBIE NMpouecchl
B Tectax mo teMe «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC IIpouecCohl»: IICPBOC, BTOPOC,

TpEThe, YETBEPTOE M MATOE 3a/iaHus oueHuBatorcs B 0,5 O6aina; mecroe — B 1 6aiwt; ceapmoe u
BOCBMOE — B 2 Oajuia, a AeBsITOE — B 2,5 0aJIjIoB.

Teer Ne 1
1. OkucauTeNs — 3TO aTOM, MOJICKYJIA WA HOH, KOTOPBIH ...
1) YBEJIMYMBAET CBOIO CTEIIEHb OKUCIICHUS
2) HPUHAMAET DIICKTPOHBI
3) OT/AeT CBOU JICKTPOHBI

2. IIpouecc BOCCTaHOBJIEHUSI UMEET MECTO B ClIydae, KOTJa ...
1) HelTpalbHbIC ATOMBI MPEBPAILAIOTCS B MOJIOKHUTEIbHO-3aPSIKCHHBIC HOHBI
2) TIOJIOKUTEIbHBIN 3aps HOHA YMEHBIACTCS
3) oTpuIATEIbHBIN 3aps1 HOHA YBEITHYHBACTCS
3. U3 npencraBneHHbIx HUKe peakuuid Kk OBP nucniponopunoHupoBaHys NpUHAIEKHUT ...
1) S + 2HNO3 = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S =MgS
4. K BOCCTaHOBUTEISM OTHOCATCS ...
1) METaJIIBI, BOJIOPOJ, YTIACPO.
2) AKTHBHBIE HEMETAJLJIBI
3) AJIEMEHTBI, HAXOIAIINECA B CPEAHEN YaCTH MTEPUOANYECKON CHCTEMBI

5. Crenenu OKUCIEHHS KUCIIOPOIa ) B BOJIE M 0) B IEPOKCHIE BOJIOPO/Ia COOTBETCTBEHHO PAaBHBI ...
1) a)—2;0)—-2

2) a)—2;0)+2
3) a)—2;6)—1
6. [lepmanranat kanusi B OBP, npoTekaromux B KUCIOil cpejie, BOCCTaHABIMBACTCS JIO ...
1) KaTioHa Mn?*
2) MaHraHat-noHa MnO,°
3) okcua maprania (1) MnO

7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO; =2 KyCrO4 + KySO4 + NO okucnenuto
MOJIBEPTatOTCS CIACAYIONIUE SJICMEHTHI ...

1) a30T U cepa
2) cepa M Xpom
3) XpOM H a30T

8. Cymma k03(ppuIineHToB B peakiinu, MpuBeIeHHON B Boripoce Ne 7 paBHa ...



1) 26 2) 18 3) 35
9. Cymma ko3 durtuerro B peakimun KMnO4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J'IeKTp0XI/IMI/I‘leCKHe CHUCTEMBbI

B Tectax mo teme «INEKTPOXMMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE U MATOE 3aJaHUS
OIICHUBAIOTCS B 1 6aJL1; TpEThe U YeTBEpTOE 3aaHusI— B 1,5 Oayuia; mecroe u ceapmoe — B 2 6asia.

Tect Nel
1. DnexTpojHbIN NOTEHIIMAI ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kianeipona
3) Bonbsumana

4) Appennyca
2. Paccunraiite DJ]C ransBanudeckoro snementa Mg|MgSO,||CuSO,|Cu npu crangapTHBIX

YCIIOBHSAX

1) —-2,03
2) -2,71
3) 2,71
4) 0,81

3. Kakwue mpoayKkTel 00pa3yroTcsi Ha KaToJie MPH IEKTPOJIM3€ pacTBOpa HUTparTa cepedpa?
1) BOJIOPOJT
2) cepedpo
3) a30THas KHUCJIOTa
4) KHUCJIOPOJ

4. VYxaxute cyMMy KO3(D(DHUIIMEHTOB B YypaBHEHUH DIICKTPOJIH3a pacTBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8

5. Kakas u3 npUBENEHHBIX OKHUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX pEAaKLUUH MpOTEeKaeT
CaMOIIPOU3BOJIBHO B MPSMOM HaIpaBiIeHUU?
1). FeSO4 + Cu —...
2) CuSO4 + Fe —...
3) CuSO4 + Na —...
4) HCI+Cu —...

6. BbruuciuTe Maccy HUHKA, MMOJYYEHHOTO MPHU DJEKTPOSU3€e Cynb(dara IMHKA, KOTOPBIHA
poBoanaM B TedeHue 20 cex mpu cuiie Toka 1A

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

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

7. TlpuBenute cxembl 3JEKTPOJIHBIX MPOIECCOB M MOJIEKYJISIPHOE YpaBHEHHE pEaKLuH,
MPOTEKAIOIIEH MPU 3JIEKTPOXUMHUYECKOI KOPPO3uH rajbBaHonapsl Zn|Mg B CepHOKHCIIOM
cpeze. B orBere ykaxure cymmy K03(h(pULIEHTOB B MOJIEKYIIIPHOM YpaBHEHUH.

1) 6
2) 5
3 4
4 8



BueaynutopHass camocTosATenbHas padoTa OOy4yaromMXCsl OCYIIECTBISIETCS B BHJC
M3YYEHHUS JIUTEPATYPhI 10 COOTBETCTBYIOLIEMY pa3zely ¢ MpopaboTKoN MaTepuaia; opopmiieHus
OTYETOB I10 JJAOOPATOPHBIM pabOTaM U BBHIOJHEHUS JOMAIIHUX 3aJaHUN.

BapI/IaHTLI TeMaTH4YeCKHUX JOMAIIHUX 3aJaHUi 11 BHeayHHTopHOﬁ CaMOCTOSITEJIbHOM paﬁoTbI
CTYACHTOB 110 TEMaM

JlomamHee 3agangue No 1
no reme «XuMHYeCKasi TEPMOIMHAMUKA)»

B nmomamneM 3amaHuum mo TeMe «XWMHUYECKas TEPMOJWHAMHUKA»: TiepBas 3ajaada
orieHuBaeTcs B 2,5 6auta; BTopas — B 1,5 6aia; Tpethst — B 1 Gaw.

3amauga Nel
Hns peakuuu CHy ) + COz () = 2 CO () + 2 Hy () onpeniennuTe BO3MOKHOE HAITPABICHUE

CaMOIPOM3BOJILHOIO TEUEHHUS PEAKLMU MPU CTAHAAPTHBIX YCIOBUAX M Ipu Temmeparype T =
927 °C, ecin TeroBoii 5 (heKT peakiun 10 3aJaHHON TEMIepaTyphl He H3MEHUTCA. YKaKHTE: a)
BBIJICJIICTCS] WJIM TOIJIOIIAETCS SHEPIrus B XO0Je peakuuu; 0) NpUYMHY HaWJEHHOTO M3MEHEHUS
sHTponuHu. Paccunraiite Temneparypy Hadajaa peaKkLuu.

3ajgaua Ne2

Berauciure temnosoit addext peakunu: CaC, ) + 2 HoOr) = Ca(OH)2 o + CoHs (),
HOJIb3YSACh CTaHAAPTHBIMU TEIUIOTaMM 00pa30BaHUs pearupyroumx seuiectB. CKOJIbKO TEMIOThI
BBIJICJIUTCS WJTH TTOTJIOTUTCS Tpu oOpazoBanmu 2,24 1 CoHy?

3amaga Ne3

[To TepMOXUMHUYECKUM YpaBHEHHSIM pacCUUTANTe TEMI0BON AP (HEKT peaKkuu:
Hyy + COz)=CO () + H2 Ogy. TepmoxuMuueckue ypaBHEHUS:

a) Hz () + 02 o= Hzo () AH = -241,9 KI[)K;

6)2CO ) + 020 =2CO;z (), AH =-566,2 xJIk.

JloMmamHee 3aaanue No 2
mo TeMe « XUMHYECKAsA KHHEeTHKA»

B nomamHem 3amanuu 1o teme «XUMHYECKas KMHETHKa»: TIepBas 3ajaya OlLICHUBAETCS B
1,5 6anna; Bropas — B 0,5 6ania; TpeThs, UeTBepTas u nsatas — B 1 Gan.

3amaua Nel
Peaxnus nporekaer o ypasaeHuro: O; () +2 CO =2 CO; (). HauanbHbIe KOHIIEHTpALIUU

pearupytomux BeriectB paBHbl: [O2] = 1,2 monb/1, [CO]= 0,8 Monb/1. Bo CKOIBKO pa3 U3MEHHUTCS
CKOPOCTH MPsIMOM peakiuu, koraa mpopearupyet 30% CO? Bo cKoJIBKO pa3 U3MEHSTCS CKOPOCTH
IPUMOM U OOpaTHOM peakIiy, €CIIM YBEIUYHUTh JaBJICHHE B CCTEME B J1Ba pa3a’

3agauga Ne2

IIpu remneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B pEaKLUIo 3a 20MUH.
PaccuuraiiTe BpeMs, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNHUT B PEAKIMIO NPHU
temneparype 200 oC, ecmm TeMIIepaTypHbli K03()(QUIIMEHT CKOpOCTH peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPU ITOM CKOPOCTh pPEaKIHH?

3amaua Ne3

Haiigute HauanbHble KOHILEHTPALMKM MCXOJHBIX BEIIECTB W KOHCTAHTY paBHOBECHS
peaxkuuu:
Fe (n + H20 ) = FeO () + Hy (1), eciin paBHOBECHbIE KOHLIEHTPALMU PEarupyronux BELECTB
pasubL: [H,01=0,3moms/m1, [Hz] = 0,4 Moms/m.

3azmaya Ned



Hns peakuuonnoit cucremsl: CO ) + HyO ) = CO2 () + Hy () HavaabHBIE KOHLIEHTPALUH
paBubl: [H20] = 0,5 mons/n, [CO] = 0,6 monp/i1. OnpenenuTe KOHIIEHTPAIIUU BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3agaua Ned

Bripasute uepe3 KOHLEHTpAIMK PEareHTOB KOHCTAHTBI PABHOBECHS CICAYIOIIMX PEAKIIUA:

N2(r) +3 H2(r) =2 NH3(F)5 AH =-92.2 x]JIx;
COZ(F) +C = 2 CO(F), AH =+160,5 KI[)K;
CO(F) + HzO(r) =CO @ T Hz(r), AH=-411
kJK.

VYKaxkuTe HamnpaBiIeHHE CMEUICHHS XMMHUYECKOTO PaBHOBECHS AITHX peakIuil: a) mpu
MOHIKEHUU TEMIIEPATyphl, €CIIM JIaBJICHUE MOCTOSHHO, O) MPU IMOBBINICHUU TABICHUS, SCIU
TeMIlepaTypa MOCTOSIHHA.

Jdomamnee 3axanmne Ne 3
1o reme «PacrBopsn»

B nomamnem 3amanum mo teme «PacTBopel»: mepBasi, BTOpasi, TPEThsi M TsATas 3aaadu
orieHuBaercs B 1 6amn; yerBepras u mecras — B 0,5 Oaa.

3azmaya Nel
B kakom o0beme Bombl ciemyer pactBopuTh 1351 SnCly mans monydenuss 3M pactBopa

xjaopuzaa ojona (1) ¢ mmotHoCTBIO P = 1,405 T/MNA?

PaccumraiiTe: a) MaccoByrO JIOJIF0O BEIIECTBA B PAacTBOpPE; 0) MOJSPHYIO KOHIICHTPAITHIO
SKBHUBAJICHTA; B) MOJSUIBHOCTB; T) THUTP; A) MOJIHYIO JIOJIIO BEILIECTBA B PACTBOPE.

3ayaya Ne2

3aKOHUNTE MOJEKYJISIpHbIE M HAMWIIUTE COKpAIICHHbIE HOHHBIC YpPAaBHEHUS peaKiuil
B3aMMOJICHCTBYS CIICAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPAaBHEHUS PEAKITUH K CIICTYIOIAM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH;," + OH — NH4OH;

ZnS + 2H" —Zn** +H,S

3agaua Ned
Beruucnure pH 0,05M pactBopa cepHOU KUCIOTHI.

3amgaya NeS

Kakne w3 crmemyromux coseir moasepratorcst ruaponnsy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE U MOJIEKYJISIPHBbIE YPAaBHEHHS THAPOJIU3a COOTBETCTBYIOIMX cojied. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX CONEH?

3anaya Ne6

Haitnure npoussenenune pactsopumoctu POCly, ecu B 200 M Boabl pactBopsieres 2,17 T
ATOT0 COECUHEHUS.

JlomalHee 3aganue No 4
1o TeMe «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»




B nomamnem 3aganuu no teme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MTPOLIECCH»: MEepBast
3a/aua omeHuBaeTcs B 1,5 6amia; Bropas — B 2,5 6ania; Tpethbs — B 1 Oas.

3amaua Nel
[TonGepure KOIPGUIUEHTHI B YPABHCHHUSIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIA.

VYKaxuTe TUN KaKI0H peakiuu.

PaccuuTaiiTe 37€KTPOABUKYIIYIO CHIY M ONpPEACIUTE HAIpPaBJICHHE CaMOIPOU3BOJILHOTO
MPOTEKAaHUs TEPBOM PEAKIMM TPU CTAHAAPTHBIX  YCIOBUAX, HCIOJIB3YS 3HAYCHUS
OKHCJIUTCILHO-BOCCTAHOBUTEILHBIX ITOTCHIIHAIOB:

Hl + HsPO, — J, + H3PO; + H,O

HNO, — HNO3; + NO + H;O

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

NH;ReO, +H, — Re + NHz; + H,O

KBrO — 0O, + KBr

3ajmaga Ne2

CocTaBbTe ypaBHEHHS OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnO; + NaNO, + H,0—

NaCrO, + H,O0, + NaOH —

Bi(OH)g + NayS,03+ NaOH —

Bi 203 + C —

Mg + HNOs; (pa36) —

3aymaga Ne3

Jlaubl 1Be okucauTeabHO-BoccTaHoBuTeIbHBIC Mapbl: KNO,, KNOs; u Pb(NO3),, PbO..
[Tonb3ysick  Tabnmuueil  CTaHIAPTHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  MOTEHIUAJOB,
COCTaBbTE YpaBHCHHE BO3MOXKHOU peakmuu B ykazaHHoU cpene (HNO3). Paccuuraiite 3HaueHne
AIIEKTPOIBIKYILEH CHUIIBI pEaKInu.

JlomamHee 3aganue Ne 5
o TeMe «JIEKTPOXUMHYECKHE CHCTEMbD»

B npomamiem 3amaHuM 1o TeMe «DJIEKTPOXMMHUYECKHE CHCTEMBD»: TIepBas 3ajada
orieHuBaercs B 1 Oamn; Bropas — B 1,5 6anna; TpeThs — B 2,5 Oarnna.

3amaua Nel
CocraBbTe 3JEKTPOHHO-MOHHBIE YPABHEHHS AJIEKTPOJIHBIX IMPOIECCOB M MOJEKYISPHOE

ypaBHEHHE TOKOOOPa3yIoIIel peakiuu, MpOoTeKaloIIe nMpu padoTe TraaTbBaHUYECKOTO IEMEHTa
Co/Co(NQOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) raapBaHMYECKOro 3JEMEHTa MpU
CTaHJAPTHBIX YCIOBHSIX.

[TpuHSB MOTEHIMA aHO/Ia PaBHBIM CTaHIaPTHOMY 3HAYCHHUIO, PACCUYMTANTE KOHIICHTPAITHIO
KaTHOHOB MeTallyla B KaTOJHOM pacTBope, mpu kotopoit DJIC rampBaHUYECKOTO 3IIEMEHTa
ymenbmutcs Ha 0,02B.

3agaua No2

[IpuBeauTe CXEMBI JJIEKTPOJHBIX TPOIECCOB M MOJICKYJISIPHBIC YpPaBHEHUS pEaKIIUi,
MPOTEKAOIIUX TPH AIEKTPOXUMHUYECKON Koppo3uu TaibBanonapel  Co/Ni: a) B kucioii cpeze; 0)
BO BIIQ)KHOM BO3/yX€.

Omnpenenure yObUTH MacChl aHOJIA IPU KOPPO3HUH B KUCIION cpene 3a 20 MHH, €CIIH CKOPOCTh
koppo3uu coctapmia 0,01 r/4.

3amaua Ne3

CocraBbTe AJIEKTPOHHO-UOHHBIC YPaBHEHUS 3JICKTPOIHBIX MPOIECCOB (aHOI HMHEPTHBIH) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIUH, IIPOUCXOIAIICH P dIEKTPOTU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,



Breruncnute gakTudeckoe KOJTMYECTBO METAJUIA, MOJYICHHOTO Ha KaTOo/Ie TIPH SJEKTPOIH3E
Co(NO3),, eciu 35eKTpOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metasia mo Toky coctaBui 85%.
Vkaxutre BO3MOXKHBIE MPUYMHBI YMEHBILICHUS BBIXOAA METala IO CPABHEHUIO C

PpaC4YCTHBIM.

BapuaHT 1oMamHeil KOHTPOJbLHOUH PpadoThI

BAPHUAHT Ne 1

Hepno;mqecxaﬂ CucCTeMa 3JIEMECHTOB
CTPOCHHUEC aTOMA

TEMA 3AJJAHHUE
3apanme 1. OxoHYaHWE DICKTPOHHOH  (OPMYIIBI
....65°6p" . Vkaxute MOJIOKCHUE JJIEMEHTa B
Tema 1. MEePUOANYECKON CHCTeMe: MEPHOJ, TPyMHIy, HOArpyIILy,

Ha3BaTth d37eMeHT. CoCTaBbTE JJICKTPOHHYIO (OpMYITy
aToMa »JJIEMEHTa. YKaXUTE DIEKTPOHHOE CEMEHCTBO,
MeTasul W HEMeTasll. CocraBbTe
AIIEKTPOHHO-Tpaduyeckyro (opMyly Uis YyKa3aHHBIX
AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUHU.

3aganue 2. VYka3aThb Bc€ KBaHTOBBIE uMcIa MJis
AJIEKTPOHOB, OTBEUAIOIIUX CJCAYIOIMIEH dSJIEKTPOHHOMN

dbopmyre 5p6

XumMuyeckas TEPMOAUHAMHUKA

Tema 2. 3aganue. CocTaBbTe YpaBHEHUs peakLUid, IpU OMOIIH
Kuc10THO-0CHOBHBIE CBOIiCTBa KOTOPBIX MOYKHO OCYIECTBHUTH CJIETYIOIINE

BelecTB npeBpaIICHUsI
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH),4]
3apanme 1. J{ns peakuun FesOup + Hor = 3Fe0i) + HOr
OTpEZIeIUTe BO3MOXKHOE HAMpPABJICHHE CAaMOIPOU3BOILHOTO
TEUCHUS] PEAKIUH TPU CTAHAAPTHBIX YCIOBHAX M TPHU

Tema 3. Temreparype t =1227°C, eciu TermoBoii dgekt 10

3aJIaHHOM TEMIIEPATYPbI HE N3MEHUTCSL.

VYKaxuTe: a) BbIIEIAETCS WK MOMIOMIAETCS SHEPIUs B XOJIe
peakimy; 0) TPHYMHY HANIEHHOTO W3MEHEHHs SHTPOIWH.
Paccyuraiite Temrieparypy, Ipd KOTOPOM YCTaHABJIMBACTCS
PaBHOBECHE ¥ ITPOUCXOANT cMeHa 3HaKa AG.
3ananue 2. Berancimre TerioBoil agdext peakuru 3Fe3Oup
+ 8Alk) = 4ALOszx) + 9Fek), MONB3YACh CTaHAAPTHBIMH
SHTAIBIMSIMU ~ OOpa30BaHUSI  PEArMpyIOIIMX  BEIIECTB
(mpuoxenue 3). CKONMBbKO TEIUIOTHI BBIICTUTCS (TIOTJIOTUTCS])
npy 0Opa3oBaHKM BelecTsa Fe B kommuecTtse 56 1?

Tema 4.
XuMH4YecKkass KHHETHKA U
XMMHYECKOe PABHOBECHE

3aganme 1. TemmeparypHblii KO3(p(HUIMEHT peakIuu
paBeH 2,5. Kak uM3MeHHMTCS CKOpPOCTb peaklMu: a) Mpu
NOBBIIIEHUH TemnepaTypsl or 60 no 100°C; 6) mpu
OXJIAKJICHUU peakimoHHoi cmecu ot 50 mo 30°C?
3ananue 2. /lyis o6parumoit peakunu FesOup + Hopy =
3FeO) + HoO(r3anmummre BbIpaxeHHe KOHCTAHThI
paBHoBecust AH®, kJlx=+69,8. Ilpemioxure criocoObt
YBEJIMYCHHUS KOHIICHTPAIIMH POJYKTOB PEAKIIHH.

Tema 5. PacTBopbl

3aganme 1. B 180 M Boas! pactBopeno 20 r cynbgaTa
maprasnma. [Tomyuaumncs pactBop miotHoctsio 1,101 /Mt
Boluucnure MOJISpHYI0, HOPpMaIbHYI0, MOJISTTBHYIO
KOHIEHTPALlU U MacCOBYIO JIOJII0 PACTBOPEHHOTO
BELIECTBA.

3ananue 2. CocTaBbTE MOJICKYJISIPHBIE U




MOHHO-MOJIEKYJIIPHbIE YPAaBHEHUS PEaKIIHii
B3aMIMOJICHCTBHS B PACTBOPAX MEKIY:

Bi2(504)3 u NaOH; FeCI3 u H5S;

NH,OH u Ml’lClz; H2804 u Ba(OH)z.
3apanme 3. CocraBpTe HMOHHO-MOJICKYJISIDHBIE U
MOJICKYJISIpHBIC ypaBHeHHs Tuipoimn3a coieid NaySiOs,
SbCl;, Rb,SO,4. Kakoe 3nauenue pH (>7, <7) ummeror
PacTBOPBI ITUX COJIECH?

Tema 6.
OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE
CBOHCTBA BeNIECTB

3aganune. MeTo0M 37€KTPOHHOr0 OajlaHca mooepurTe
KO3 QHUIHEHTHI B ypaBHEHUSX, YKAKHUTE OKHCIUTEb U
BOCCTaHOBUTEIIb, HAMUIINUTE 3JIEKTPOHHBIE YPaBHEHUS
IPOIIECCOB OKUCIICHUS! 1 BOCCTAaHOBIICHHS

H3;PO3; + KMnO,4 + H,SO,4 = H3PO4 + MNSO4 + K,SO4 +
H.O

CuSO4 + H3PO;, + H,O = CuH + H3zPO4 + HySO4

Tema 7.
JIeKTPOXMMHUYECKHE CHCTEMBI

3ananme 1. /{714 raapBaHUYCCKOTO DJIEMEHTA,
00pa30BaHHOTO MJIACTUHAMU U3 METAIIJIOB
Zn u Ag, norpyXeHHbIX B paCTBOPBI UX COJIEH ¢
KOHIIEHTpalliell HOHOB METAJLIOB
A™ =0,0lu B™ =0,05
1) COCTaBbTE CXEMY I'aJIbBAaHUYECKOTO
JJIEMEHTA;
2) HAMUIINTE YPaBHEHUS dJIEKTPOIHBIX
MIPOLIECCOB U TOKOOOPA3YIOIIEH peakiny;
3) paccuUnTalTe NEKTPOIBIKYILYIO CHITY
raJbBaHUYECKOTO 3JIEMEHTA.
3aganue 2. CocTaBbTe ypaBHEHUS DJIEKTPOIHBIX
IIPOLIECCOB (QHOJI UHEPTHBIN) U MOJIEKYJIIPHOE
YPaBHEHHE PEAKINH, TPOXOIALIEH TP DIEKTPOIU3E
pacriiaBa win pactBopa 3jekTpoiauta  pacmias CaCl;
BrruncnuTe Maccy MeTasula BBIIEIUBIIETOCS Ha KaTOAE,
€CJIM DJIEKTPOJIN3 TPOBOIMIIH 1ipu cujie Toka A =10,0. B
Te4YeHue BpeMeHH = 2,5 4.Bpixoa MeTana 1o Toky Br
cocramn  98%.
3aganue 3. CocTaBbTe ypaBHEHUS DJIEKTPOIHBIX
MIPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHHE peakiu,
IIPOTEKAIOIIEHN TPU IEKTPOXUMUYECKON KOPPO3UHU
ranpBaHonapel:  Pb - Sn
a) B KUCIIOH cpefie;
0) B aTMocepe BIaXHOTO BO3/yXa.

KoHTpoJibHBIE BONIPOCHI IO TEMaM
KoHTpoJsbHbIE BONPOCHI 110 TeMe «XMMHYeCKas TEPMOANHAMHUKA»

1. OCHOBBI XUMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.

2. TepmoauHaMuYeckre mapameTpsl U QYHKIIUH COCTOSTHHUS CHCTEMBI.

3. Buytpennss sneprus. Padota. Teriora.

4, [TepBbIit 3aKOH TEPMOAMHAMUKH (BBIBOJ).

S. OHTanenusl Kak (QYHKIHUS COCTOSIHMS CHUCTEMBL. OHTalblUsg 00pa30BaHUS
BEILIECTBA.

6. Tennooil 3¢pdexr xumuyeckoit peakuuu. DakTophl, BIUAIONME HA TEIJIOBOM

3 PeKT XUMHUIECKON PEeaKITnu.
7. Tepmoxumust. 3axoH ['ecca.




10.
11.
12.
13.

HB©Oooo~No O A

12.
13.
14.
15.
16.
17.

»w

o o

10.
11.
12.

13.
14.
15.

0.

Crnencrsug us 3akoHa I'ecca.

DOHTponuUs Kak GYHKIHS COCTOSHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.

TpeTuii 3aKOH TEPMOJIMHAMUKH.

Oneprus ['n66ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCcKasi KHHETHKA»

Xumnueckass KuHeTuka. CKOpPOCTb XMMHUYECKOH peakuuu M METOAbl ee
pEryJINpOBaHHUS.

BiusiHue KOHLEHTpalmMM Ha CKOPOCTh XUMHMUYECKOW peakuuu (3aKOH
JIEUCTBYIOIIUX Macc).

BausiHue Temmeparypsl Ha CKOpPOCTh XUMHUYecKoW peakuuu. IlpaBuno Bant —
Todda.

Teopust akTUBHBIX CTOJIKHOBEHUN AppeHuyca.

DHeprus akTUBaUK. Y paBHEHHE AppeHnyca.

Teopust nepexoAHOTro KOMIUIEKCa. DHEepreTHuecKas uarpaMmma.

Kpusas Makcsenna — bonbiimana. DHepreTuyueckuii 0apnsep.

Karanutnueckue cuctemsl.

Bimstnue xaranusaropa Ha CKOPOCTb XMMUYECKON pEeaKIUu.

["oMOreHHBIH U reTepOoreHHbI KaTanus.

KonebarenbHbie peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBbIE PEAKLIUU.

KoHcTanTa XMMHYECKOTO paBHOBECHSI.

Cwmemenue xumuueckoro pasHoBecus. [Ipuniun Jle—Illatense.

BrnusiHre KOHIIEHTpaluy, JaBICHHUS U TEMIIEPATYPHI.

®da30Bble paBHOBECHS.

®da3oBbIe qUArpaMMBbI I OJHOKOMIIOHEHTHBIX CHCTEM.

KounTtpoJbHbie Bonpocsl 1o teMe «PacTBopbi»
ITonsiTe pactBopa. PactBopuMocTs BeniecTBa. PactBopumMocTs rasa.

PaCTBOpLI. CnocoObl BBIPpAXKCHUSA KOHLCHTpallUU PaCTBOPOB (MaCCOBaH HOJIA,
MOJIApHasA KOHICHTpauusa, MOJISIpHAA KOHICHTPA A 9KBUBAJICHTA, MOJIbHAs O0JIA,

TUTD).

Konnurarueasie cBOMCTBA pacTBOPOB. M 1eanbHBbI pacTBOp.

3akonbl Paymsa: | (toHomerpuueckmii) u Il (30ymmmockomuueckuit  u
KPUOCKOTIMYECKHU).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpa.

KwncioTHO-0CHOBHBIE B3aMOJIEHCTBHS BEIISCTB.

HonHast Teopusi KUCIOT U OCHOBaHMM AppeHuyca. OCHOBHBIE MOHATHS U
MOJIOKEHUS TEOPUU AppeHunyca.

Jucconumanus KUCIOT, OCHOBaHUN M COJIEH C TOYKHM 3pEHHS MOHHOW TEOPHH
AppeHnunyca (IpruMepsl).

Crenenp qucconnanuyl. CUabHbIE U ClIa0ble SJEKTPOTUTHI.

Jucconnanus cnadbix 3neKTposinToB. KoHcTaHTa Aucconaum.

3akoH pa3dasienus OcTBaibaa.

Peakiun noOHHOro oOMeHa MeXJy OJJIEKTPOJIUTaMU (Ha IMpUMepe peakiuil
o0Opa3oBaHus c1ad0ro AMEKTPOINTA, OCA/IKA U Ia3a).

IIponsBeneHne pacTBOPUMOCTH.

HonHoe npousseaeHue BoAbl. BOAOPOIHBIN U THAPOKCUIIBHBIN [IOKA3aTEIIN.
I'maponus coneit. Tunsl rugpon3a comnen.



16. KonuuecTBeHHBIE XapaKTEPUCTUKH NTPOLIECCA THIPOIH3A.
17. @DaKTOopBbI, BAMSIOIINE HA IPOLIECC THAPOIIN3A.

KonTpoJsbHbie Bonpocskl 1o Teme «/lucnepcHblie cHCTEMBbI»

I'ereporennsie cmecH. JlUCIEpCHBIE CUCTEMBI.
Hucnepcuocts. Kimaccudukanum qucrepeHbIX CHCTEM.
Kounnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
Crioco6bI mostydeHus KOJUTOUTHBIX PACTBOPOB.

CrpoeHne KOJUTOUIHBIX YaCTHULl.

IIpaBuno ®dasuca — Ileckosa.

Y cToiunBOCTh KOJUIOUAHBIX cucTeM. CTabUIN3aTOpBbI.
Koarymnsmust mnoduiabHbIX ¥ TMO0()OOHBIX KOJUIOHIOB.
CenumenTanys KOJUIOUIOB.

Koarymsanus KoJIIOMAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[Tpasuio lynbie — INapau. Koarynupyromas cnocoOHOCTb.
OnTHyeckue CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEKTPUYECKHUE CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

CoNoOA~WNE

e e N
wh o

KontpoabHbie Bonpockl o TeMe « OKUCIUTETHHO-BOCCTAHOBUTEIbHbIE
npoiecchn»

OCHOBHBIE TTOHATHSI TEOPUU OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHI.
OKHUCIIMTEIFHO-BOCCTAHOBHUTEIIbHEIC CBOMCTBA BEIIIECTB.

Bakueiime oKUCINTENN U BOCCTAHOBUTEIIH.

TUIBI OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKINH (TPHUMEPHI).
OKHCIUTEIFHO-BOCCTAHOBUTEIBHEIN ITOTSHITHA.

VYpasuenue HepHcra.

CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.

Hanpasnenue 0KUCIUTETBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

Nk~ wWNE

KOHTpOJILHLIe BOIIPOCHI IO TEME «3.]'ICKTpOXI/IMI/I‘leCKI/Ie CHCTEMBD»

1. OnexkTpoxumuueckue  cucrembl.  Kiaccupukamuss — 3JIeKTpOXMMUYECKHUX
IIPOLIECCOB.

2. DNEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOLINE HA TPAaHUIIE pa3fesia «MeTall —

pacTBOp».

I"anpBannveckuii anemeHT Jlanuams — Skoowu.

DNEKTPOABMKYIIAsi CUJIa TajbBAHUUYECKOIO AJIEMEHTA.

5. W3mepeHne dIEKTPOAHBIX NOTEHLUHUANOB. P71 CcTaHAApTHBIX 3JIEKTPOAHBIX

noteHuuanoB. CBONCTBAa METa/NIOB B COOTBETCTBUU C UX MOJIOKEHUEM B PSAAY

HaIpsOKCHUN.

VYpaBuenue HepHcra.

DNEKTPOIN3 PacIIaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHbIl 3akoH Papazes. Beixon o Toky.

Koppo3zus meramios. Knaccudukanus KOppo3uOHHBIX MPOLIECCOB.

10. Xumudeckas KOpposusi.

11. DNEeKTpOXUMHUYECKass KOppo3us. AHOAHOE OKUCIEHME METaula M KaTOJHOE
BOCCTAaHOBJICHUE OKUCIIUTEJIS.

12. [TpuMepbl KOPPO3UH B KUCIIOH cpenie 1 aTMOC(hEpHOI KOPPO3UH.

13. CKopoCTh KOPPO3HH.

14. 3amuTa METaioB OT KOPPO3HH.

15. 3amuTHBIC TTOKPBITHS.

~ow



16.
17.
18.
19.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUTh OT KOPPO3UU METAILIOB.
XyUMHUYecKre HCTOYHUKH TOoKa. [ 'albBaHMYECKHi 3JIEMEHT.
XUMHYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XuMH4ecKre HCTOYHHUKH TOKA. TOIUIMBHBIE 3JIEMEHTEI.



MNPUJIOKEHHUE 2
7. OeHOYHbBbIE CPeACTBA /IJIsl NPOBEJEHUS MPOMEKYTOYHOMH aTTeCcTAluU

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

a) Ilnanupyemble pe3yjbTaTbl O0y4YeHUS] U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHON aTTeCTANNH:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

O1eHOYHEIE Cpe€acTBa

OIIK-1

3aKOHOB U METOA0B €CTCCTBCHHBIX HAYK U MAaTEMATUKHU

CIIOCOOHOCTBIO MIPEJICTABIIATH a/ICKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHHUN HAYYHYIO KQpTUHY MUPa HA OCHOBE 3HAHHSI OCHOBHBIX MOJIOKCHHUI,

3HaTh

- OCHOBHBIE XMMHUYECKHUE ITOHATHS,
IIOJIOXKEHUS U 3aKOHEIL,
MTO3BOJISFOIINE TIPEICTABIATH
aJICKBaTHYIO COBPEMEHHYIO
HAy4YHYIO KapTUHY MHpA;

- COBPCMCHHBIC HAIPABJICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA,

- METOJBI  TEOPETUYECKOTO H
IKCIIEPUMEHTAJILHOTO HCCIICIOBAHUS
B 0071aCTH XUMHHU

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

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

24,

OCHOBBI XMMMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [1epBbIil 3aKOH TEPMOJAUHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLIECCOB.

OHrtanbnus. 3akoH ['ecca u cieacTBUA U3 HETO.

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTnii 3aKOHbI TEPMOIMHAMUKH.

Oueprus ['m66ca. HampaBiieHus XMMHYECKHUX MPOIIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpupasi.

CKopocCTb peakui U METO/IbI €€ PEryJIMPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Baut-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTalTUTHYECKHE CUCTEMbI. [ OMOT€HHBIN KaTaius.

. KaTtanuzaTopbl 1 KaTanIUTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XuMHueckoe paBHOBecue. KOHCTaHTa XUMHUYECKOTO paBHOBECHS.

. Cmemenne xumuueckoro paHosecus. [Tpunuun Jle [larensbe.

. PactBOpb1. CiocoObI BeIpaskeHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBopsI snektponntoB. CTeNeHh U KOHCTAHTA DJEKTPOJIUTUUECKONU TUCCOIMAIIUU. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KuciaoT, OCHOBaHUM, cosieil. AM(pOTEpHBIE JIEKTPOJIUTHL.

PactBopumocts. IlpousBeneHne pacTBOpUMOCTH. YCiIOBHE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. MonHOe pounsseneHue Boabl. pH.

I'maponus coneil. CTeneHb U KOHCTAHTA THIPOIHU3a.

Hucnepcusie cuctemsl. Knaccuduxkanus. Jlnopmipabie 1 m1uodoOHBIE KOTUIOUIBI.

CrpoeHne KOJTOUIHBIX YaCTHLL.

Koarynsiuust KoJuIouHbIX pacTBOPOB.
OKHCIUTENBHO-BOCCTAaHOBUTEIILHBIE CBOICTBa
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
DIEKTPOXUMHUYECKHE CUCTEMBI. 3aKoHbl Dapajes. DIEKTPOAHBIN NOTEHIUAL.

BEIIECTB. Knaccudukanus




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

25. N'anpBarm4eckmii 3emMeHT Jlanusis Axkoou.

26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpoIn3a.

27. DnexkTposn3. AHOJHBIN M KaTOJHBIN MPOIECCHI MPHU AICKTPOIU3e pacTBOpoB. [IpuMeHeHue

AIIEKTPOJIN3A.

28. Kopposus. Bunbl kopposuu. CriocoObl 3a1UThl METAIIIIOB OT KOPPO3HH.

Ilpumepnvle npakmuueckue 3a0anua 014 3auema:

1. Hanmcarb 51eKTpOHHBIE ypaBHEHHUS OJIJIEKTPOJIHBIX IPOIECCOB, ypaBHEHUE CyMMapHOMN
TOKOOOpa3yromel peakiuu, BeIMUCIUTh DJ[C rallbBAaHHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.

2. Hanmucatb MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHeHHS peakiuii ruaponu3a coieid: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHUYUTH YpaBHEHMsI peakLUii, HAMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:

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

4. B 2 n pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. IlnotnocTs pactBopa 1,14
r/mn. Paccuuraiite: (Ca(OH);); Cy; Cox; Cm; N(Ca(OH)2) m N (H20); T.

5. CocTaBbTe YpaBHCHHS OKACIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:

KoCry,07 + FeSO4 + H,SO4 — , KMnO4 + NaySO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS OJJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yroleit peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn*1=0,01 mous/x1, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHHS peaKlii, HAMKCAB UX B MOJIEKYISIPHON U MOHHOH opmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO,4 + Na,SO, —.

8. Hamucath ypaBHEHHUS PeakIfii THIpOIU3a B MOJIEKY/sIpHOM B oHHOM Buje: Aly(SO4)3, KCI,
Na,SOs.

9. HamucaTh 5J€KTpPOHHBIE YpaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwin B 100 r Boabl. [IMOTHOCTE TOJIy9€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HamucaTh SJI€KTPOHHBIE YpPaBHEHHUS AJIEKTPOIAHBIX MPOIECCOB, YPAaBHEHUE CYMMapHOM
TOKOOOpa3ytomeil peakuuu, BeIMUCIUTh DJ[C ralbBaHMUYECKOTO SJEMEHTa, €CIH KOHIEHTPAlUU
MOHOB METAJIOB PABHBI: [Mn*1=0,01 mous/x1, [Ag']=1,0 Momb/m.




Kon
AHAUKATOpPa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINN

O1eHOYHEIE Cpe€acTBa

12. 3aKOHYNUTH YpaBHEHUS PEAKIIMM, HAIMUCAB MX B MOJICKYJSIPHOM U HOHHOM BHJIC:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOIMHAMUYECKYIO BO3MOKHOCTB NpoTekanus peakuun CaO + 2 Co) =
= CaC; () + CO(y), AH; = 460 xI>x ipu cTaHJapTHBIX YCIOBHAX. PaccunraiiTe TeMnepaTypy Hadaa
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monbK; S(CaCz)= 70 x/monb-K;
S(CO)=197 Idx/mons-K.

14. CocTaBbTe ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUM:
KMnQO4 + NaNO, + H,SO,4 —, CI‘z(SO4)3 + Br, + NaOH —.

15. Onpezenure TEPMOANHAMUYECKYIO BO3MOXKHOCTB nporekanus peakuun 2 Cl ) + 2 HoOy =4
HCly + Oy (1, AH; = 115,6 x/[x npu cranmapTHbIX ycinoBusx. PaccunTaiite Temmeparypy Hadaia
peakuun, ecau S(Cl2)=223 Jx/mons K; S(H,0)=189 JIx/mons-K; S(HClH= 187]x/momab-K;
S(02)=205 JTxx/monbK.

16. Harucatpb ypaBHEHHsI peakiliii ruaposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIN:
K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omoreHHass peakuus mporekaer mo ypasHeHutro H, ) + b ) = 2 Hly). Havanbnas
KOHLEHTpauusi Bojxopoaa 2,1 monbs/n, noga 1,5 monw/n. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mu Boast pactBoprmiin 160 r xmmopuna xenesa (I11). ImoTHOCTs MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTh HpoTekaHHus peakuuu CS; o +3 Oyp=
=CO; ) + 2 SO; (y, AH; = -1075 k[l nmpu cTaHgapTHHIX yciaoBusX. Paccuuraiite TemmepaTypy
Havana peakuuu, eciiu S(CS,)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 Jx/monb-K;
S(S0,)=248 JTx/monb K.

21. Peakius uner no ypaBHeHuto: 2 Hy ) + Sy () = 2 HoSry. HauanbHas KoHLEHTpalys BOAopoaa
2 Mounb/11, cepol 1,5 Monb/n. Onpeaenure BO CKOJIBKO pa3 U3MEHHTCS CKOPOCTh PEeaKIIMU K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD IMPOTEKAHUS peakuuu 2 ZNS () + 3 Oy =
=2 2n0 ) + 2 SO, 1), AH, = -890 x/Ix npu craHgapTHBIX yclIoBUsX. PaccuuTaiite Temmeparypy
Havana peakiuu, ecian S(ZnS)=58 Jx/monb-K; S(02)=205 Tx/monb-K; S(ZnO)= 44 JIx/moinb K;
S(S0,)=248 JTxx/monb K.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

UH/IMKaTOpa KOMIIETEHIHH
23. HauanbHble KOHIEHTPAH UCXOIHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () Ob1IH
pasusbl 1,8 Monb/n SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?
24. B pactBope opTohocdopnoii kucnotsl Maccoii 1200 r u mmotHocThIO 1,153 1/Ma conepxutes 312
r H3PO,. Paccunraiite: w(H3PO,); Cy; Cox; Cmy N(H3PO4) m N (H2O); T.
YmMerhb - pemarh pacyeTHbIC 3a]aun Ilpumepnsle npakmuyeckue 3a0anus

MIPUMEHUTEIBHO K MaTepHaly
[IPOrpaMMBbl;

- TOPOTHO3UPOBATH BO3MOXKHOCTH
MPOTEKAHUS CaMOIPOU3BOJIBHBIX
IIPOLIECCOB B Ppa3IUYHBIX
XUMHUYECKUX CUCTEMAX

1. dns peakuun CHy (y + COz () = 2 CO () + 2 Hy () onpeaennte BO3MOKHOE HalpaBJICHUE
CaMOIPOM3BOJILHOIO TEUEHUS PEAKIIMU IIPH CTAHJAPTHBIX YCIOBUAX U IpH  Temnepatype T =927°C,
ecny TeruioBod 3(ddekT peakuuu 10 3aJaHHOW TeMIEpaTypbl HE HM3MEHHUTCS. YKaXKHTE: a)
BBIJICJIAETCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NMpUUMHY HaWJIEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. BolpaszuTe uepe3 KOHLEHTpAIMU PEareHTOB KOHCTaHThl PAaBHOBECHUS CIIEAYIOIIUX peaKIi
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) NpU MOHMKEHUH TEeMIIepaTyphl, €ClIM JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPAaTypa MOCTOSHHA.

3. CkonbKO MUJITMIUTPOB 96%-HOrO pacTBOpa CEpHOIl KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakwe w3 cnenyromux coneit noaseprarorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJSIPHBIE YPAaBHEHMsI THAPOJIM3a COOTBETCTBYIOIIMX cojeil. Kakoe
3HadyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJei?

5. 3ok ruIpOKCcHIa MarHus monydeH myreM cmemmBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3aps 4acTHIl MOJYYEHHOTO 30/ U HaIMIIUTE
(bopmyTy €ero MUIIEIUIBIL.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEIUTE HAlpPABICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAHUS peakuuu pu CTaH/IapTHBIX YCIIOBUSIX, HCIOJIB3YS 3HauEHUs
OKHCJINTENLHO-BOCCTAHOBUTENBHBIX IToTeHIImanos Hl + HsPO, — J, + H3PO3; + H,O0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peakiui,
NPOTEKAIOIIUX TPH JIEKTPOXUMHUUECKON Koppo3un ranbBaHonapsl  Co/Ni: a) B kucioii cpene; 0) BO
BIIQXKHOM Bo3ayxe. Omnpeaenurte yOblUTb MacChl aHOA ITPU KOPPO3UH B KUCIION cpefie 3a 20 MuH, eCiTn
cKopocTh Kopposun coctapmia 0,01 /4.

8. CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPaBHEHHS 3JIEKTPOJHBIX IMPOLIECCOB (aHOA HHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHUE PEAKIIUHU, TPOUCX O IsIIEH pH dneKkTposnze pactBopa CoSO4 Brrunciure




Kon Nuaukatop AoCTHXEHUS
OneHoyHbIe CpeaCcTBa
WHJUKaTOpa KOMITETCHIIUHT
(bakTHYeCKOe KOJMYECTBO MeTaylla, MojydeHHoro Ha karoje npu siektpoiuse Co(NOs),, eciu
AJIEKTPOJIM3 TMPOBOJAUIM B TedeHuH | 4. Bbeixon meramna mo TOKy coctaBuil 85%. Ykaxure
BO3MO)KHbIE PUYMHBI YMEHBIICHHS BBIX0J1a METAJUIA 110 CPABHEHUIO C PACYETHBIM.
Bnanets - HABBIKaMU [TPUMEHEHUS Ilpumepnsvle npakmuyeckue 3a0anus:

COBPEMEHHBIX XMMUYECKUX 3aKOHOB
Y TEOpUid B MpoheCcCHOHATHHON
NeSATEeIbHOCTH;

- IPAaKTUYECKUMU HaBBIKAMHU
TEOPETUYECKOI0 U
AKCIIEPUMEHTAIILHOTO UCCIIEeI0OBAaHUS
JUTSL aIKBATHOTO TIPEICTABICHUS
HAy4YHOU KapTHUHBI MUpA

1. OnpenenuTh ¢ KAKUMHU U3 YKA3aHHBIX HMKE BELIECTB MOXKET B3aMMOJICHCTBOBATH PacTBOP
THAPOKCHIa Kaus: MoAoBoJopoAHas kuciora, xjmopua meau (l1), oxcun yraepoma (1V), okcun
ceunua (ll), rugpokcun amoMuHus, ruapokcus aMMmoHus. CocTaBbTE ypaBHEHHS BO3MOYKHBIX
peaxiuii B MOJIEKYISIPHOM U MOHHO-MOJIEKYIIIpHOM hopmax.

2. Ompenennure BO3MOXKHOCTH BOCCTAHOBIIEHHsS okcuia xene3a FezO, yriepomom mpu
cTaHAapTHbIX yciaoBusx u temneparype 1100 K. Peakuus BoccranoBnenus Fe304: FesOy) +4C ) =
= 3FE(K) + 4CO(F)

3. Temnieparypublit ko unreHT peakuuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEAKINH: a) TPU
noBblieHUH Temneparypbl oT 60 1o 100°C; 6) mpu oxJjakJeHUU peakUuuoHHOM cMecu oT 50 no
30°C?

4. Ina obparumoii peakiun FesOu) + Hypy = 3FeO) + HOr3anuiuTre BipakeHHe KOHCTaHThI
paBHoBecust AH°, k/bx = + 69,8. Ilpemnoxure cnocoObl yBelIWYeHUs] KOHIEHTPALMU MPOTYKTOB
peaKIuu.

5. Ilpu mnpokanMBaHWKM METANIMYECKOTO THUTaHa oOpa3yercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTE M CIUIABJISETCS CO IIeNoYbio. YTO
IpecTaBisieT coboit 3To coeqnHenne? Hanmuimmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CKOJTBbKO MIITHJIUTPOB 96%-HOTO pacTBOpa CEPHOM KUCIOTHI C IUIOTHOCTHIO 1,84 1/mi
notpebyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

7. Kakue BemectBa M B KAaKOM KOJMYECTBE BBIAENATCA MpH mnpoxoxiaeHuun 48250 Kn
anekTpudecTBa uepe3 pactBop xyopunga Mmapranina (I11)? CocraBeTe cxemy 3J€KTposm3a ITOTO
pacTBopa.

8. AmoMuHHUH cKJenaH ¢ Meapto. Kakoit u3 meramioB OyaeT KOppoaupoBaTh B Cpejie CepHOn
KHUCJIOTHI ¥ aTMoc(hepe BiIaxHOro Bo3ayxa? CocTaBbTe CXEMBI DJIEKTPOXUMUIECKON KOPPO3HH.
9. [IpoBecTu aHanu3 BIUSHUS KOHIIEHTPALIUA Ha CKOPOCTh XUMHUYECKOU peakiu
Na;S,03 + H,SO, = S + SO, + Na,SO4 + H,O mo skcnepuMeHTaNbHBIM JaHHBIM. [IpoBecTH
00paboTKy MOJIYYEHHBIX IaHHBIX C UCTIOIB30BAHUEM COBPEMEHHBIX HH(OPMAITMOHHBIX TEXHOJIOTHA.
Pe3ynbTaThl ONITOB MpeACTaBUTH B BUJIE€ TAOIHIIHI 1.
Tab6muna 1




Ko, HNuaukaTop 1OCTHKEHUS
A A p I OrneHOYHBIC CpPEICTBA

UHIMKAaTOpa KOMIICTCHIHH
Howmep O0Bem, Mt Konuenrpanus Bpems Ckopoctb
onbita | NaS,03 H,O H,SO4 Na,S,03, 10? | nossienns peakuuu, 10,
MOJTB/JI MYTH, C ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To manHBIM TaOMIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAIIUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.

Crenatb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIMH THOCYIb(aTa HATPUS.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

HpOMe}I(YTO‘lHaH arrecranusa IO AUCHHUIIIINHE «XHUMHSA» BKIIOYACT TCOPECTUUCCKUE
BOIIPOCHI, MO3BOJIAOIINEC OLUCHUTL YPOBCHb YCBOCHUA OGy‘-IaIOH_II/IMI/ICSI 3HElHPII>i, U IMPAKTHYCCKUC
3aJaHuA, BBISABJIAIOIINE CTCIICHD C(l)OpMI/IpOBaHHOCTI/I }’MeHI/Iﬁ u BHaHeHI/Iﬁ, IIPOBOAUTCA B (bOpMC
3a4cTa.

3adeT 1o ,Z[aHHOfI AUCHUILIMHE IIPOBOJUTCSA B YCTHOﬁ (bOpMC 110 6I/IJ'IeTaM, Ka)KI[BIfI us3
KOTOPBIX BKJIKOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U OAHO NPAKTUYICCKOC 3aJaHUC.

Hokazamenu u Kpumepuu oueHueanus sauema:

«3aUTCHO» - OGanIOH_II/If/'ICSI ACMOHCTPUPYCT HOpOFOBBIfI YPOBCHB C(l)OpMI/IpOBaHHOCTI/I
KOMHGTCHHHﬁZ B XOJA€ KOHTPOJBHBIX MepOHpI/IHTI/Iﬁ AOIIYCKarTCsA OH_II/I6KI/I, IIPOABJIACTCA
OTCYTCTBHUEC OTHACJIBHBIX 3HaHI/II\/JI, YMGHHﬁ, HAaBBIKOB, O6y‘-IElIOHIHfIC?I HUCIIBITHIBACT 3HAYUTCIBHBIC
3aTPYAHCHUA ITPU ONICPHUPOBAHUN 3HAHHUAMU U YMCHUSAMU IIPH UX IIEPEHOCE HAa HOBBIC CUTYAllUH,

«HE€ 3a4TCHO» - 06yqa10m1/1171cs1 HC MOXKCT IMIOKAa3aTb 3HAHWA HAa YPOBHC BOCIIPOU3BCACHUSA U
00BACHEHHS I/IH(I)OpMaLII/II/I, HE MOXKET IMOKa3aTb MHTCIIJICKTYaJIbHBIC HABBIKM PCUHICHUSA MPOCTBIX
3aaad.



