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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHM; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHOUN 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 IUTaHAa 0Opa3oBaTEIbHOM
MIPOrPaMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

"Xumusa" B 00beMe MporpaMMbl cpeHel 001eo0pa3oBaTeIbHOMN MIKOJIbI

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

beszonacHoCTh KH3HEACATETLHOCTH

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHu s

B pesynbrare oCBOEGHMS IUCHUIUIMHBI (MOIyJs) «XHUMHs» OOydaroLIUHCs JOJKEH
o01aaTh CIeAYIOIUMU KOMIETEHIHSMMU:

CTpyKTYypHBIHT [Tnanupyemsble pe3yabTaThl 00y4eHHS
AIIEMEHT
KOMIIETEHIINH
OIIK-1 CIOCOOHOCTBIO K MPUOOPETEHUIO ¢ OOJIBIIION CTETIEHBIO CAMOCTOATEIEHOCTH HOBBIX

3HAHUH C MCIIOJIb30BAaHUEM COBPCMCHHBIX 06pa3OBaTeJ'IBHBIX u I/IHq)OpMaI_II/IOHHLIX TEXHOJIOTHH

3HaThb - COBPEMEHHbIE TEHJCHIIMN Pa3BUTHs XUMUH, €€ POJIb U 3HAUCHUE B
COBPEMEHHOU HayKe U MPOMBIIIJIEHHOCTH;

- COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TPUOOPETEHHSI HOBBIX
3HAHWHI B 001aCTH XUMUH

YmeTh -000011aTh, aHAIM3UPOBATH U OLIEHUBATh MH(POPMALINIO: TEOPUH,
KOHIIETILIMH, (DAaKTHI C IeNbI0 MPOBEPKU TUIIOTE3 U MHTEPIIPETALIUH TAaHHBIX
pa3TMYHBIX HCTOYHHUKOB;

- IPUMEHSATh COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOIOTUHU JJIs1 00pabOTKH
Pe3yIbTaTOB XUMHUECKUX IKCIIEPUMEHTOB;

- IpUOOpETATh HOBBIE 3HAHUS 110 XUMHHU C TIOMOIIbIO MH()OPMAIIHOHHBIX
TEXHOJIOTUI

Brnanets - HaBBIKAMU KPUTHUYECKOTO MBIIUICHHSI, aHAIN3a U CUHTE3a;
- HH(GOPMAIIMOHHBIMH TEXHOJOTUSMHU I aHAJIN3a COBPEMEHHBIX
JOCTUKEHUIM XUMUH B 00J1aCTH PO eCcCHOHATbHON AESITETbHOCTH

HITK-1 ymeHueM Bcnosib30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIUIAH B
npohecCHOHANBEHOM NeTEeNbHOCTH, TPUMEHSTh METOJIbl MATEMAaTUYECKOTO aHAIH3a U
MOJIETUPOBAHHUS, TEOPETHUYECKOTO U SKCIIEPUMEHTAIBLHOIO HUCCIIEI0BaHUS

3HaThb - OCHOBHBIE XMMHYECKHUE IIOHATHS, MIOJI0KEHHS U 3aKOHBI;

- COBPEMEHHBIE HAIIPaBJICHUS Pa3BUTHsI HAYYHBIX TEOPUH;

- METO/Ibl TEOPETUYECKOT0 ¥ SKCIIEPUMEHTAIBHOTO UCCIIEI0OBAHNUS B 00JIACTH
XUMUU




VYmeTb

- pelaTth pacyeTHbIE 3aja4l MPUMEHUTEIBHO K MaTepUaIy MPOrpaMMbl;
- MPOrHO3UPOBATH BO3MOXKHOCTb MPOTEKAHUS CaMOITPOU3BOIBHBIX
MIPOLIECCOB B PA3JTUYHBIX XUMHUUECKUX CHCTEMaxX

Bnanets

- HaBBIKaMHU MTPUMEHEHHUS OCHOBHBIX XUMHUYECKUX 3aKOHOB B
npodeccnoHabHOMN e TEIBHOCTH;

- MPaKTUYECKUMHU HaBBIKAMH TEOPETHYCCKOTO U IKCIIEPUMEHTATBLHOTO
HCCIICIOBAHUS B 001aCTH XUMHUH




4. CTpyKTypa, 00b€EM U cotepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 8,7 akaj. 4acoB:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeaynutopHas — 0,7 akaJ1. 4acoB
— caMocTosTeNnbHas pabora — 95,4 aka. 4yacos;

— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
dopma aTTeCTalUy - 3a4ET

AynuropHas g
KOHTaKTHas paboTa E 5 ®dopma TeKyILero
=
B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ tema g | (paxan uacax) E B . p Kon
> & ©fcamocrosTensHOl | ycnieBaeMocTU U
JIACIMTUTHHBI ) S ., | kommerenIm
0 & paboThI TIPOMEKYTOYHOMH
1a6. |mpaxkr. [ € &
Tlek. - |HPAKT. | = o aTTeCcTaluu
3aH. | 3aH. |O &
1.
CaMOCTOSITETTbEHOE
u3y4eHue
yuebHO 3
o aIuTa
Hay4YyHOU 1 . OIIK-1,
1.1 Xumuueckasi TepMOAUHAMUKA 15 KOHTPOJIbHOU
TUTEPaTypPHI; JIK-1
paboTHI.
- pereHue
KOHTPOJIBHON
paboTHL.
CaMOCTOSITETTEHOE
u3ydeHue
yueOHOI 1 3amura OIK-1
1.2 Xumunueckas KUHETHKa 15 Hay9IHOH KOHTPOJTBHOM JIIK 1’
JIUTEPaTypBI; padoTHI
1 - perieHne
KOHTPOJIbHOU
paboTHI.
- ohopmieHUE
oT4eTa o
1abopaTopHBIM
pabortam;
- 3amura
caMoCTOsITeNbHOE | 1abopaToOpHOit OIK-1
1.3 PacTBOpHI 2 2 15 U3y4yeHHe pabotsl. 3amura JMK 1’
yueOHOIt n KOHTPOJIbHOU
Hay4HOU paboTHI.
JIUTEPaTypPHI;
- perieHne
KOHTPOJIbHOU
paboThI.




CaMOCTOSITETIbHOE
n3yvdeHune
y4eOHOI 3amura OTK-1
1.4 [TucriepcHbIE CUCTEMBI 10,4 HAYYHOM KOHTPOJIBHOM JIIK 1’
JIUTEPaTyphI; paboThI.
- pereHne
KOHTPOJIBbHON
paboTEL.
CaMOCTOATEIbHOE
n3yveHune
15 YHCHH 3amura
yueOHOI N OIIK-1,
OKHCINTENBHO-BOCCTAHOBUTEIILHEIE 20 . KOHTPOJILHOH
HayJHOU JIK-1
MIPOLIECCHI paboThI.
JIUTEPaTyphI;
- pereHne
KOHTPOJIBHOM
paboTHL
- oopmiIeHUE
oT4eTa 1o
1a60paTOPHBIM
aborawm;
p ’ 3amura
nabopaTopHOH
CaMOCTOSITENIbHOE parop OIIK-1,
1.6 DnexTpoXUMHYECKUE CUCTEMBI 20 paboThl. 3amuTa
U3y4YeHHE . JIIK-1
. KOHTPOJILHOM
yueOHO# 1
. paboTHL.
HAy4HOI
JIATEPaTypHI;
- pereHne
KOHTPOJIbHOU
paboTsl.
HWroro no pazneny 95,4
HWroro 3a cemectp 95,4 3a4€T
OIIK-1,ITK-
HWroro no aucuuninnxe 95,4 3a4er 1 A




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B nmnpouecce npenogaBaHMs AUCUUIUIMHBL «XHMHS» HPUMEHSIETCS TpaJulMOHHAs
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOJIOTHH.

Jlekumu npoxoAT Kak B HH(GOPMALIMOHHOHN (opMme, I1e IMEET MECTO MOCIIEI0BATEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEACTBAMU, TaK U B (hopMe JieKLui-0ece bl WM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'/I€ TEOPETHYECKUI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CaMOCTOSITEIbHOIO W3y4YeHHs, JUIsl MOATOTOBKU
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLIMSI IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

IToMrMO 3TOrO B JIEKLUU MOT'YT UCHOJB30BAThCS AJIEMEHTHI IPOOJIEMHOIO M3JI0KEHUS.
Oco0oe MecTo B mpolecce MNpenofaBaHUs IUCHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIUHU C
UCIIOJIb30BAHUEM JEMOHCTPALMOHHOTO XMMHUYECKOIO SKCIEPUMEHTa, KOTOPBIH I103BOJISAET
HanOoJiee MOJIHO Peajr30BaTh METOJA MPOOJIEMHOTO OOyYeHHUs Yepe3 MOCTaHOBKY HpobieM ¢
HOMOILBIO IEMOHCTPALM SBIEHUH, peaKLUil WK TPOLIECCOB.

s peanuzanuy WHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTEIbHON TEXHOJIOTUU
HPOBOJATCS JEKIMU-BU3YaIU3alllM, B X0JIe KOTOPBIX H3JIOKEHHE TEOPETUUYECKOro MaTepuala
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKLIMOHHBIN MaTepHall 3aKpeIuiieTcs: B XoJie J1a0opaTopHbIX paboT, B X0A€ KOTOPBIX
yueOHass paboTa NMPOBOAWUTCS C PEATbHBIMH XMMHUYECKMMH BemecTBamu. Ha maGopaTopHBIX
paboTax BBINOJHAIOTCS TPYMHIOBbIE MJIM UHIUBHyalbHbIE 3aJaHUs 1O HpoieHHol Teme. [lpu
NPOBEICHUH JIAOOPATOPHBIX 3aHATHI HCIOJIB3YETCS METOJA KOHTEKCTHOTO OOy4YeHHS, KOTOPBIH
MO3BOJISIET YCBOUTh MaTepuall IIyTeM BBISABICHMS CBSI3€H MEXJy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, menecooOpa3HO UCIONB30BaTh TEXHOJOTHIO KOJUJICKTHBHOTO
B3aUMOOOydeHus (MapHyio paboTy) Tpex BHUAOB: CTaTHYecKas Ilapa, JUHAMUYECKas Iapa,
BapHallMOHHAsl [apa; COBMEIIas €€ C TEXHOJIOTHEH MOIyJbHOro o00ydeHus. BpinmonHus
AKCIIEPUMEHT, oOydaromuecss (HOpMyIUpPYIOT OOOOIIECHHBIE BBIBOJIBI 1O CEPUH OIBITOB,
UCIIOJIb3YS IPUEMBI AHAJIOTUU U CPABHEHUS.

CamocrosiTenbHast paboTa 0o0ydarolIMXcsi BKJIOYaeT B ce0s camble pa3HOOOpas3HbIe
(bopMbl yueOHOH NesATETbHOCTH: BBINOJIHEHHE JOMAIIHUX 3a/1aHuil, 3aBepiieHne o(opMIIEHUs
71a00paTOpHBIX PabOT, MOArOTOBKA K MPAKTUKYMY, U3YYEHHE OCHOBHOTO U JOIMOJHUTEIBHOTO
MmaTtepuaja Mo ydyeOHMKaM M TOcOOHsSM, uYTeHHe M MNpopaboTKa HAay4yHOW IUTepaTypbl B
O6ubMoTeKe, Harcanue 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 CAMOCTOSITEIbHOE H3Yy4YECHHE, Ha IOATOTOBKY K JIAOOPATOPHBIM 3aHATHSM,
BBITNIOJTHEHHUE JIOMAIIIHUX 3aJJaHUi ¥ TOJArOTOBKY K PYOEKHOMY U 3aKIIOYUTEILHOMY KOHTPOJIIO.
[Tpu npoBeaeHNU pyOEKHOTO U 3aKIIOYUTEIBHOTO KOHTPOJISI OCHOBHBIMHU 3a/la4aMH, CTOSIIIUMHU
nepes IMpenojaBaTesieM, SIBISIOTCS: BBISIBJICHHE CTENEHU MPaBUIBHOCTU, 00beMa, TIIyOUHBI
3HaHUH, yMEHU, HABBIKOB, MOJYYEHHBIX MPH W3YUYEHHH Kypca Hapsy C BBIIBICHUEM CTEIEHU
CaMOCTOSITEIbHOCTH B IPUMEHEHUH TIOJyYE€HHBIX 3HAHUN, YMEHHI U HaBBIKOB.

CoBpeMEHHbBIE MHTEPAKTUBHBIE CPEJICTBA MO3BOJIAIOT DKCIEPUMEHTHUPOBATH C HOBBIMU
dopmamu koHTpoJis. OOyuaromuMcsl peUIaraloTcsl TECTbl U 3aJ]aud B 3JIEKTPOHHOM BHJIE, C
ABTOMATH3UPOBAHHOM CHCTEMON NpOBepKHU. B oTiamume oT OOBIYHOTO TECTUPOBAHHS TaKOM
Croco0 KOHTPOJSL MO3BOJIAET CTYJIEHTaM B JII000€ BpeMsl MPONTH TecT, MpOaHAIU3HPOBATh
OLIMOKH ¥ IPOUTHU TECT BTOPUYHO.

6 YueOHO-MeTOAuYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOM padoThI 00y4yaoummxcst
[Ipencrasneno B mpunoxxkenuu 1.



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

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecnedyeHue JUCITUITIMHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHoBbl xumun: yueOnuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUL| UHOPA-M,
2014.-560c.: - (Bwicmiee oOpasoBanme: bakanmaspuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata oGpamienus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIMN.

2. Komsna, JI. I'. Xumus : yue6Hoe mocobue / JI. I'. Konsiga, JI. T'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ TUTyI. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (mara obpamienus: 14.10.2019). - MakpooOBeKT. - TEKCT : 37IEKTPOHHBIM. -
Csenenus noctynusl Takxke Ha CD-ROM.

0) JlomostHMTEIbHAS JIATEPATYpA:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Mensauuk, O. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuil roc. texuudeckui yH-T um. I'. . HocoBa. - Marautoropck :
MI'TY wum. I U. 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 (mata oOpamenus: 14.05.2020). - Makpoobbekr. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucniepcubie cuctemsr : npaktukyMm / H. JI. Mensuuk, 3. P. Mysuiuna,
O. A. MumypuHa ; Marautoropckuii roc. rexuudeckuit yH-T um. I'. M. HocoBa. - MarauTtoropck
: MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530
463/3850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHsl Takke Ha CD-ROM.

3. Konsna, JI. T'. OxucnurenbHO-BOCCTAaHOBUTENbHBIE peakliiu. OCHOBBI AJIEKTPOXUMHUH !
yueoHoe mocobue / JI. I'. Konsina, O. P. Mymuna ; MI'TY. - MarauTtoropek : MI'TVY, 2015. - 58 c.
: HIL., TabJ1. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121
163/1147.pdf&view=true (mara obpamenus: 14.10.2019). - Makpooobekt. - Tekct
ANEKTPOHHBIN. - IMeeTCsl meyaTHbIN aHaJIor.

4. Mumypuna, O. A. Xumndeckas kuHeTHka. COCTOSIHME XMMHUYECKOTO PaBHOBECHS !
npaktukyM / O. A. Mwumypuna, D. P. Mymnuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckuid yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. M. 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 (mata oOpamenus: 22.10.2019). - MakpooOsekT. - Tekcr
ANIEKTPOHHBIN. - CBefeHus nocTynHbl Takke Ha CD-ROM.

5. KopoBun, H.B. O6mas xumus: yuel. 1 TEXHUUYECKUX Hampas. U crel. By3oB /H.B.
KopoBun —9-¢ u3n., nepepad.- M.: Beicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TekcT: HenmoCcpeICTBEHHBIN.

6. KpaTkuii cnpaBo4yHUK (u3uKO-xuMu4eckux BenmuuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasnens, 3. H. Tumodeesa; non pea. A. A. Pasaens, A. M. [TonomapeBoii. -
10-e u3n., uctp. u gon. - CII6. : Ban demopos, 2003. - 238 c. : mwi. - ISBN 5-8194-0071-2. -
TekcT: HemocpeACTBEHHBI.

7. 3BecTus BhICIIUX YUeOHBIX 3aBEACHUN. XUMU M XUMUYECKast TEXHOJIOTUSI:
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ITonomapeB; MarHuroropckuii roc. Texuuueckuii yH-T uM. I'. 1. HocoBa. — Maruuroropck :
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HEIOCPEICTBEHHBIMN.
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r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnneuenmne

HaunmenoBanue N
0o Ne norosopa Cpok IeHCTBHS JTUIICH3UH

MS Windows 7
Professional(us  |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

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca Cchluka

OnektpoHHas 0a3za mnepuoaumyeckux wu3ganmii|https://dlib.eastview.com/
East View Information Services, OO0 «MIBUC»
HannonansHas
WH(pOpMAIMOHHO-aHAJIMTUYECKAsT ~ CUCTEMa —
Poccuiickuii HMHACKC HAYYHOI'O ITUTHPOBAHMS
[TouckoBas cuctema Akaaemust Google (Google[URL.: https://scholar.google.ru
Scholar)
Wudopmanmonnas cucremMa - Enunoe oxHo|URL: http://window.edu.ru/
JIOCTyTa K HHOOPMAIIMOHHBIM pecypcaM
®denepanbHOE rOCYZ1apCTBEHHOE 010 PKETHOE URL: http://www1.fips.ru/
yupexaeHue «DenepanbHbIN UHCTHUTYT
HNPOMBIIIICHHOW COOCTBEHHOCTH))
Poccuiickass ['ocymapctBennass — Oubnmorexka.|https://www.rsl.ru/ru/4readers/catalogues/
Karayoru
DrexkTpoHHbIe pecypcsl oubmmorekn MI'TY um.|http://magtu.ru:8085/marcweb2/Default.asp
.. HocoBa

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

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

MartepuanbHO-TeXHUUYECKOE 00ecrieueHre TUCIUTUTHHBI BKITFOYAET:

VY4eOHble ayauTOpuUM [UIsl TPOBENEHUS 3aHIATUN JIEKUUOHHOTO THHa. (OcCHalleHue:
MynbTUMeaNiTHBIE CPEICTBA XPaHSHHUSI, TIepeaur U IPEICTaBICHUS HHPOPMAITHIH.

VY4eOHble ayAUTOpUM JJs MPOBEAEHUS J1a0OpaTOPHBIX 3aHSITUH, TPYNNOBBIX H
WHAVBUAYAIbHBIX KOHCYNIbTAllMi, TEKYIIEro KOHTPOJS M TPOMEXKYTOYHOW aTTECTAIlHH.
OcHamenne: OOopynoBaHUE IJIS BBITOJHEHHS JIA0OpAaTOPHBIX PabOT, XMMHUUYECKas TOCyaa,
peakTuBbI, HarmsiHpie MaTepuanbl: TAOIHIIBI, CXEMBI, TTaKaThI.

[Tomerenust 1y1st caMOCTOSATENBHOM paboThl 0Oydaromuxcs. OcHarenue: [lepconansHbie
kommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B DJIEKTPOHHYIO
nH(pOPMAITMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

[lomemenuss g XpaHeHUs U OPOPUIAKTHYECKOrOo OOCTYXHBaHUS  y4yeOHOIo
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl IS XpaHeHHs Yy4eOHOTO OOOpYIOBAHMSL.
NHCTpyMEHTHI 171 peMOHTA JIA00PaTOPHOTO 000PYI0BAHHUS.
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Ipuioxkenne 1

6 YueOHO-MeTOIMYeCKOe 0DecleyeHre CaMOCTOSITeIbHONH padoThl 00y4aommXxcst

CamocrosTenbHas paboTa 0Oy4aromMXcs MOJpA3JeNseTcss Ha ayJUTOPHYIO, KOTOpas
MPOUCXOIUT KaK BO BpeMsl JIaOOpATOPHBIX 3aHATUMN, TaK U HA IUIAHOBBIX KOHCYJbTAIUSX, U Ha
BHEAYAUTOPHYIO, IPOUCXOISILYIO BO BpeMs IOATOTOBKU CTYICHTAMHU OTYETOB TI0 JJAOOPaTOPHBIM
3aHATHUSAM U BBIIOJHEHUS JOMAIIHUX 3a1aHHUM.

AyIHTOpHAs CaMOCTOSTENIbHAs padoTa OOydYaIomUXCs IPEANoiaracT IMPOX0KICHUE
TECTUPOBAHUSL M0 KAXKAOMY pa3ieny IUCHUIUTHHBL. TeCThl BKJIIOYAIOT TEOPETUYECKUE U
MPAKTUYECKHE 3aJaHKs, OTBETHI HAa KOTOPBIE TPEOYIOT TIIyOOKOrO0 IMOHMMAHHS H3y4ECHHOTO
MaTepuana. TecThl MOCTPOEHBI €AMHOOOPA3HO: K KaXKIAOMY BONPOCY MpEIaraeTcs YeThIpe
BapHaHTa OTBETOB, CPEIU KOTOPHIX OJUH MIU HECKOJIbKO MpaBUIbHBIX. OOpaboTka pe3yabTaToB
OCYIIIECTBIISICTCS ITyTEM COIIOCTABJICHUS IMOJYYCHHBIX PE3Y/IbTATOB C 3TAIOHHBIMH U TPOTEKACT
O4YeHb ObICTPO. MakcuMallbHOE KOIMYeCTBO OAIJIOB B Kax10ii Teme Kypcea — 10.

BapI/IaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJJaHuil 11 TEKYLIECT0 KOHTPOJIsA
XuMuuyeckas TEPMOAUMHAMHUKA

B tecrax o reme «Xumuyeckas TEpMOJIMHAMUKAY: MIEPBBIE IIECTh 3aJJaHUN OLIEHUBAIOTCS B
0,5 6amna, cegpmoe — B 1 0al1, a BOCEMOE, IEBATOE U IECATOE 3aaHusd — B 2 Oaia.

Tect Ne 1

1. Tlpu paccMOTpeHUN XUMHUYECKON PEeaKLUu cucmema O3Ha4aer:
a) HCXOJHBIC PEareHThl
0) MIPOAYKTHI XMMHUYECKOH peaKkIiu
B) PpEaKUMOHHBIN COCY]l
I') HCXOIHbIE peareHThl U MPOAYKTh PEaKLIUU
2. TlepBerii 3aK0H (TIepBOE HAYAII0) TEPMOTUHAMUKHA MAaTEMAaTHUECKU 3aITCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)
0) K=R/Nju r) AU= Q-W
3. B sk3oTepMuueckoil peakuu:
a) SHTAJIBIMS peaKMOHHON cucTeMbl noBblmaercs (AH > 0)
0) TerutoBoit 3¢ ekt peakuun orpuuareieH (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOMN CUCTEMBbI ITOBBIIIAETCS
4. CranaapTHble TeIUIOBbIE () ()EKTH IPUHATO 0003HAUATH:

a) AUct B) Q 101,3 213
6) AHozgg F) AHct
5. Kakwe u3 npuBeCHHBIX PEAKIHH SIBISIOTCS SHIOTCPMHUUCCKUMHU?
a) 1/2 N+ 3/2 H,=NH3 AH = — 46 K]JI)x/Mo01b
06)H,+4/20,=H,0, AH = -242 K]I»/Monb
B) 1/2N,+1/20,=NO , AH = 90 K]I>x/M01b
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]Ix/mMomb

6. Kakas u3 HanmMcaHHBIX HWKE PEAKIIMN OTBEYAET TEIJIOTe 0O0pa3oBaHUs OoKcuzaa a3ora ( || ) B
CTaH/IAPTHBIX YCIOBUSX?
a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 0, =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  (KJI>k/MOIB) S°9s  (JIx/MOaL*K)
NiO @ -239,7 38
C (rpadur) 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 TemriepaTypy Hadalia 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) yBEITMYNBACTCS B) HE yMEHBIIIACTCS
0) yMeHbIlIaeTCs I') HE 3HAIO
10. [lanHas peakuus:
2KC|O3 (TB) —2KCl (TB)+302 @) AH<O
MOYKET CaMOITPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MPOTEKATh
0) B 00paTHOM HarpaBJICHUU I') HE 3Hal0

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.

Tecr Ne 1

1. Pazgen XuMuM, U3ydaromnid CKOPOCTH U MEXaHU3MbI XHMUYECKUX PEAKIHiA, HA3bIBACTCS
a) XMUMHYecKasi TEpPMOIMHAMHKA
0) TepMOXUMUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUYECKOU PEAKITUH — 3TO ...
a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) W3MEHEHHE KOJIMYEeCTBa BEIIECTBA PEAareHTOB (WM TMPOJYKTOB) PEAKIHWU B EAUHUILY
BPEMEHHU B €JMHULE 00beMa
B) KOJIMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS PEaKIIuu
3. B Kkakux eMHUIIAX BBIPAKAETCS CKOPOCTh XUMUYECKOU PEeaKIuu?
a) MOJIb JI e
0) 6e3pazMepHasi BeIMYMHA
B) MOJIB’ ¢
4. Ot kakux (akTOPOB 3aBUCUT CKOPOCTh XUMHUECKUX PEaKIIUi?
a) OT IPHUPOJIBI PEATUPYIOUIHNX BEIIECTB
0) oT TemIepaTypsl
B) OT 00bEMa PEAKIIMOHHOTO COCyaa
5. CocTossHME  XMMHYECKOTO  paBHOBECHUS  OOpaTHMMBIX  IPOLECCOB  KOJHMYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMHU KOHIICHTPAIUSIMU MPOJTYKTOB pEaKIIUU



10.

11.

0) PHeprueil akTUBU3auU

B) KOHCTaHTOH PaBHOBECHSI

Kak 3anuceiBaeTcst BEIpaXEHHE JIJISI CKOPOCTH PEAKITUN

4 NO O 6 H,O=4 NH3(F) +5 Oz(r)

a) V =k[NOJ*[H.0] 6) V = k[NH3][02] B) V = k[NO]*[H.0]°

Kak 3anuiiercs BeIpakeHUE 11 KOHCTaHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

Kakoii oTpe3ok Ha AuarpaMMe oKa3bIBaeT 3HaueHue TermioBoro 3ddexra peakunn?

ayl & .-
6) 2 2
v
B) 3 +
1 3
A\

v

XOJI pEaKInH

YTo MOXKHO CKa3aTh O peaKINK, N300paKeHHON Ha quarpamme K Bornpocy 87
a) PK30TepPMUYECKast peaKIlus
0) SHIOTEpMHYECKas PEAKIIUS
B) PEAKIIHsI OMHCHIBACT COCTOSTHUE PaBHOBECHS
PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTcs BIEBO.
a) P NOHMKEHUU TeMIepaTypbl
0) IpH MOBBIILIEHUU TEMIIEPATYPhI
B) NIPH MOBBILICHNUH J1aBJICHUS
Hnst peakuuu Cq + 2 H 5 ) = CH 4 () Ipu HEKOTOPOI TemIiepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBecHast KOHIIEHTpalus BojopoJa paBHa 1,2 Moib/i1. BerunciauTe UCXoHy0o
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsl

B tecrax mo Teme ((PaCTBopBI»I INEPBOC 3aJaHUC OLICHUBACTCA B 1 63.J'IJ'I; BTOpPOC, TPETHE,

YeTBEPTOE, MIATOE U MIECTOE 3aaHus - B 1,5 Oaia; ceibMoe, BOCbMOE, JIEBITOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. {nst ypaBuenust peakiuu Cu SOy + KOH — ... cokpalieHHoe HOHHOE ypaBHEHHE 3alUILIETCS B
BUJIC

1) 2K*+ S0, = K,S0,

2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S0,
3) CuSO, + 20H™ = Cu(OH)\ + SO,*

4) Cu** +20H = Cu(OH).4

2. Macca (B r) xsopuja Hatpus B 300 M 0,2 M pactBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24



3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
11 2)2 3)11 4) 13
4. lns noxasnenus rujpoiusa xiaopuaa xpoma (I1I) cnegyer
1) 100aBHTH COJSHYIO KUCIIOTY
2) m00aBHTH IIECIOYb
3) pa30aBHUTH PaCTBOP BOAOM
4) TMOBBICUTH TEMIECPATYPY
5. B pa30aBineHHOM pacTBOpe, MPUTOTOBICHHBIM M3 THAPOCYJIb(ara KalblUs W BOJBI, CymMMa
KOd((UIIMEHTOB B YpaBHCHUH HEOOPATHUMOM JUCCOIMAIIMHA PACTBOPEHHOTO BEIIECTBA — ATO

1)3 2) 4 3)5 4) 6
6. PacTBOpUMOCTB OKcasata cepeGpa pasra 3,27-107° 1/ 100r H,O. Ompenenure npousBeieHue
pactBopumoctd Ag2Cy04

1) 510" 2)1,16.10°  3)10,7-10°° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOILLICHHE

1) Mmacchl BelecTBa K Macce BObI

2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJHMYEeCTBa BEIIEeCTBA K 00bEeMY pacTBOpa
8. K cmalObiM 31eKTpoIuTaM OTHOCUTCS ...

1) THAPOKCHT aMMOHUS

2) TUAPOKCHU Kaus

3) xJIOpHU KaIbIHsI

4) MmapraHioBas KHCJIOTa
9. I3BecTHO, YTO BOJHBIE PACTBOPHI MHOTHX COJICH MOTYT UMETh HISIIOYHYIO WIIA KHCITYIO CPEIy.
IIprunHOM 3TOrO SIBISAETCA ...

1) snektponu3 conei

2) IUCIIPOMOPLUOHUPOBAHUE COJICH

3) ruapatupoBaHue coyiei

4) rtuaponus coien
10.3unauenne PH uncroit Bojsl ipu 25°C cocraisieT

1)1 2)7 3)0 4) 10
Marnuroropckuii Texuudeckui yausepcuret um. I'.1M1.Hocosa

JII/ICl'lepCHI)Ie CUCTEMBbI

B tectax nmo teme «/lucnepcHsle CUCTEMBI»: IEPBOE, BTOPOE, TPETHE U UYETBEPTOE 3aJaHUS
olleHUBAIOTCs B 1 0aL; mATOE M IIecToe 3a1aHus - B 3 Oaa.

Tect Nel

1.  VYkaxwure pa3Mepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) wmenbine 1 HM
2) Ooubmie 100 HM
3) ot 1 uM g0 100 M
2. Kakue wmoOHBI crocOOHBI BBI3BaTh KOAryJSIIIUIO KOJUIOHMJIA, YAaCTHUI[BI KOTOPOTO HMEIOT
MOJIOKUTEIBHBIN 3apsn?
1) kaTHOHBI
2) aHUOHBI
3) TOISPHBIC MOJIEKYII
3. JIns Kakoro SJIEKTPOJHMTA MOPOTr KOAryJISIUH KOJUIOMIA C TMOJOXKHTEIBLHO 3apsyKCHHON
YaCTHUIICH JIOJDKEH ObITh HAMMEHBIITM?
1) xmopum Kajus



2) cynbdat Kamus
3) oprodocdar kamus
4.  Munenna 3078 UMEET CTPOEHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOH 3JICKTPOJIUT UTPACT POJIb MOHHOTO cTabmiIM3aropa?
1) xmopun xenesa (111)
2) Boma
3) TUAPOKCH Kaus
5.  Ilpu B3aumoneiictBuu 20 ma 0,001H mutpara ceunma (1) ¢ 10 ma 0,02H cynbdata kanms
obpa3syercs 30ib cynbhara ceurma (l). K xakoMy 31eKTpoay MOJDKHBI MEepeMeniaThes
YaCTHUIIBl IUCTICPCHON (ha3bl IPH AIIEKTpoIn3e?
1) HaxomATCsA B COCTOSHHM JMHAMUYECKOTO PAaBHOBECHS
2) K Karomy
3) k aHomy
6. B aBe xonObl Hamuro 1o 50 M 30y TUApPOKCcHIA kene3a. i Toro 4toObl BBI3BaTh
KOAryJISIIAIO 30J1s1 MOTPeOOBalioch A00aBUTh: B mepByto — 5,3 mu 1H pactBopa xiopuma
kanusi; B apyryto — 18,7 mm 0,001H pactBopa ¢docdara nHarpus. Beramcioure mopor
KOAryJISIITH KaXKJIOTO 3JICKTPOJIUTA.

OKHCINTEIbHO-BOCCTAHOBUTEIbHBIE MMpouecChl

B Tecrax mo teme «OKHCIHMTEIHLHO-BOCCTAHOBUTEIBHBIC IMPOIECCHI»: IMEPBOE, BTOPOE,
TPEThe, YeTBEPTOE U MATOE 3aJaHus oreHuBaroTcs B 0,5 0amna; mecroe — B 1 6ait; ceapMoe U
BOCbMOE — B 2 0OaJlia, a IEBITOE — B 2,5 0aJlJIOB.

Tect Ne 1

1. OxucnuTeNh — 3TO aATOM, MOJIEKYJIa WJIA UOH, KOTOPBIH ...
1) yBenMYMBAET CBOIO CTEMECHb OKHCIICHHS
2) TPUHHUMAET 3JICKTPOHBI
3) oTmaer cBOM 3JIEKTPOHBI
2. IIpouiecc BOCCTaHOBJIEHUSI UMEET MECTO B Cllydae, KOTa ...
1) HelTpaibHBIC aTOMBI IIPEBPAIIAIOTCS B MOJOKUTEIbHO-3aPSKCHHBIC HOHBI
2) TIOJIOKUTEJBbHBIN 3apsil HOHA YMEHBIACTCS
3) oTpHLATENbHbII 3apsi1 HOHA YBETHUMBACTCS
3. U3 npencraBieHHbIX HUXeE peakuuil kK OBP nucnponopunoHrpoBaHus NPUHAMIEKHT ...

1) S+ 2HNO3;=H,SO4 + 2NO
2) 2H202 = 2H20 + 02
3) Mg+ S=MgS

4. K BOCCTAaHOBHUTEISIM OTHOCSTCH ...

1) METaJIJIbl, BOJIOPOJ, YTIAEPOa
2) AKTUBHBIC HEMETAJLITBI
3) AIIEMEHTHI, HAXOSAIINECS B CPEIHEN YaCTH MePUOIUUECKON CUCTEMBI
5. CTeneHr OKUCIICHUS KUCIIOPO/Ia a) B BOJIE U 0) B MEPOKCHIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)—2;06)—2
2) a)—2;0)+2
3) a)—2;0) -1
6. Ilepmanranar kanust B OBP, npoTekaromnmx B KUCJIOW cpejie, BOCCTAHABIUBAETCA [I0 ...
1) karnona Mn?*
2) Manrasat-uona MnQO4>—
3) okcuna mapranua (11) MnO

7. B peakiun, npotekaromeit mo cxeme CroSz + KNO3 2 K,CrO,4 + KoSO4 + NO okuciienuto
MOJIBEPTalOTCS CIACAYIONINE SJICMEHTHI ...
1) a3oT U cepa



2) cepa 1 Xpom

3) XpOM H a30T

8. Cymma ko3 (pHUIIMEHTOB B peakiuu, IpUBEIEHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35

9. Cymma ko3 durtuerto B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3neKTp0ngnqec1cne CHUCTEMBbI

B tectax mo Tteme «DNEKTPOXHMMHYECKHUE CHUCTEMBI»: IIEPBOE, BTOPOE M IATOC 3aJIaHUs
OIICHUBAIOTCS B 1 OaJlT; TpeThe U YeTBepTOe 3a1anus— B 1,5 Oaiia; mecroe u ceapmoe — B 2 6aria.

Tect Nel
1. DnexTpoaHbIN NOTEHIIMAN ONPEAEISIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenpeneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccuuraiite DJIC ranpBannueckoro snemeraTa Mg|MgSO,||CuSOy4|Cu npu cTangapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue nmpoayKkTsl 00pa3yroTcsi Ha KaToJie IIPH IEKTPOJIM3€ pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHcI0Ta
4) KHCIOPOS
4. VYxaxute cyMMy KO3()(DHUIIMEHTOB B ypaBHEHUH AJIEKTpoJIK3a pacTBopa Hutpata meau (1)
1) 12
2) 11
3) 10
4) 8
5. Kakas u3 nOpHUBENEHHBIX OKHUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX pPEAaKLUUH MpOTEeKaeT
CaMOIIPOU3BOJIBHO B MPSMOM HaIpaBiIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HClI+Cu—...
6. BpruuciuTe Maccy HUHKA, MMOJYYEHHOTO MPHU DJEKTPONU3e Cynb(ara IMHKA, KOTOPBIHA
poBoWaIM B TedeHue 20 cex mpu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107°
7. TlpuBenute cxembl 3JEKTPOJIHBIX MPOIECCOB M MOJIEKYJISIPHOE YpaBHEHHE pEaKLuH,
MPOTEKAIOIIEH MPU JIEKTPOXUMHUYECKOH KOPPO3uH rajbBaHonapsbl Zn|MJ B CepHOKHCIIOM
cpezne. B orBere ykaxure cymmy K03(h(pULMEeHTOB B MOJIEKYIIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8



BueaynutopHass camocTosATenbHas padoTa OOy4aromIMXCsl OCYIIECTBISIETCS B BHIC
M3YYEHHUS JIUTEPATYPhI 10 COOTBETCTBYIOLIEMY pa3zely ¢ MpopaboTKoN MaTepuaia; opopmiieHus
OTYETOB I10 JJAOOPATOPHBIM pabOTaM U BBHIOJHEHUS JOMAIIHUX 3aJaHUN.

Bapuantbl TeMaTHYeCKMX JOMAITHUX 3aJaHUH /151 BHEAyTUTOPHOI CaMOCTOSATeIbLHOI
PaGoTHhI CTY/IEHTOB M0 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 peakuun CHy p + COz () = 2 CO () + 2 Hy () onpenienuTe 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 + C2Hs (),
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 ™= Hzo (¥)» AH = -241,9 KI[)K;

6) 2 CO ) + 02 )~ 2 C02 (T)» AH = -566,2 KI[)K

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 6anna; TpeThs, ueTBepTas u nsatas — B 1 Gan.

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

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, ecn TeMIIepaTypHbld K03()(OUIIMEHT CKOPOCTH peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPU ITOM CKOPOCTh PEaKIHH?

3amaua Ne3

Haiigure HauanbHble KOHILEHTPALMKM MCXOJHBIX BELIECTB W KOHCTAHTY paBHOBECHS
peaxkuuu:
Fe (n + H20 ) = FeO () + Hy (1), ecitn paBHOBECHbIE KOHLIEHTPALUU PEarupyronux BELIECTB
pasubL: [H20]=0,3momnw/1, [Hz] = 0,4 Momnb/m.

3anaua Ned

Jns peakuuonnoit cucremsl: CO ) + HyO ) = CO2 () + Hy () HavalbHBIE KOHLIEHTPALUU
paBubl: [H,0] = 0,5 mons/n, [CO] = 0,6 monp/n. Onpenenute KOHIIEHTPAIIMN BCEX BEIIECTB B



MOMEHT PaBHOBECHS, ECJIM KOHCTAaHTa paBHOBECHs paBHa 1,45.
3agaua Ne5
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 kJIx;
CO(F) + HzO(r) =CO, o T Hz(r), AH=-411
kJK.
YKaXuTe HaANpaBJICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS J3THX pEaKIMi: a) TpH
MOHIDKEHUU TEMIIEPATyphl, €CIIM JIaBJICHUE MOCTOSHHO, O) MPU IMOBBINICHUU TABJICHUS, SCIU
TeMrepaTypa MmocTosiHHA.

JlomamHee 3aganue Ne 3
no teme «PacTtBopbi»

B nomamnem 3amanum mo teme «PacTBopei»: mepBasi, BTOpasi, TPEThsl M TsATas 3aJadu
orieHuBaercs B 1 6amn; yerBepras u mecras — B 0,5 Oaia.

3agaua Nel
B xakom oOGbeme Boabl cienyer pactBoputh 1351 SnCl, mis nomyuenus 3M pactBopa

xnopuza onosa (1) ¢ mmotHOCTBIO P = 1,405 T/MN?

PaccumraiiTe: a) MaccoByIO IIOJIF0O BEIIECTBA B PacTBOpPE; 0) MOJSPHYIO KOHIICHTPAITHIO
SKBUBAJICHTA; B) MOJSUIBHOCTB; T) THUTP; A) MOJIBHYIO JIOJIIO BEILIECTBA B PACTBOPE.

3ayaya Ne2

3aKOHYUTE MOJEKYISApPHbIE U HAMUIIUTE COKpAIICHHbIE HOHHBIE YpPAaBHEHUS peakuuil
B3aMMOJICHCTBYS CIICAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO; + HyS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocTaBbTe 110 JIBa MOJICKYJISIPHBIX YPAaBHEHUS PEAKITUH K CIICTYIOIAM HOHHBIM:

Ba®" + CI’O42' — BaCrQOy;

NH;," + OH — NH4OH;

ZnS + 2H' —Zn** +H,S

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

3amaua NeS

Kakne u3 cnemyronmx coneii moasepratotrcs ruapoinsy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE U MOJIEKYJISIPHBbIE YPAaBHEHHS THAPOJIU3a COOTBETCTBYHOIMX cojied. Kakoe
3HaueHne pH (< wim> 7) ©UMEIOT pacTBOPHI ITUX CONEH?

3agauda Neb

Haiinure npoussenenune pactsopumoctu POCly, eciu B 200 M Bojbl pactBopsierest 2,17 T
ATOrO COETMHEHUS.

JloMmalHee 3aganue No 4
1o TeMe «OKHCIUTEIHbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI»

B nomanriaem 3ananuu mo teme «OKHCIMTETLHO-BOCCTAHOBUTEIBHBIC TIPOIIECCCH»: TIepBast
3a/ava oneHuBaeTcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpeths — B 1 Ga.



3amaua Nel
[Ton6epure K03 PHUITMEHTHI B YpaBHEHUSAX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

VKaxure THI KaKJI0H PEakiuu.

PaccumraiiTe 3JCKTPOABHKYIIYIO CHIIY U OINpPEACIUTE HAIpaBJICHUE CaMOIPOM3BOJIBHOIO
OPOTeKaHUs TMEPBOM  peakiM¥ TMPH  CTAHJAPTHBIX  YCJIOBHUSX, HCIOJNB3YsS  3HAYCHUS
OKHMCIIMTEILHO-BOCCTAHOBUTEIBHBIX TOTEHIMAJIOB:

HJ + HsPO, — J, + H3PO; + H,O

HNO, — HNO; + NO + H,0

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

NH4sReO, +H, — Re + NH; + H)0O

KBrO —- 0O, + KBr

3agaua Ne2

CocraBbTe YpaBHECHUS OKUCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,03+ NaOH —

Bi,0O; + C —

Mg + HNO3 (pa36) —

3ajgaga Ne3

JlaHbl Be OKHMCIMTEIbHO-BOCCTaHOBHTEIbHBIE mapbl: KNO,, KNO3; u Pb(NO3),, PbO..
[Tonp3ysch  Tabnuiel  CTAHIAPTHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  MMOTCHIHAJIOB,
COCTaBbTE YpaBHEHUE BO3MOXHOM peaknuu B ykazanHou cpene (HNOj3). Paccunraiite 3HaueHue
ANEKTPOJABHMKYIIEH CHIIBI PEAKIUU.

JlomalHee 3aganue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEMbD)

B nomamnem 3amanuu 1o TeMme «DIEKTPOXMMHUYECKHE CHUCTEMBI»: IepBas 3ajada
orieHuBaercs B 1 6ai; Bropas — B 1,5 Oama; Tpetbs — B 2,5 6aa.

3amaua Nel
CocTaBbTe 3JEKTPOHHO-UOHHBIC YpPaBHEHHUS AIIEKTPOJHBIX MPOILECCOB M MOJICKYISIPHOE

ypaBHEHHE TOKOOOpa3yroleil peaklunu, NpoTeKaroie npu padore rajJbBaHUYECKOTO 3JIEeMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccumtaiite DJIC (E) raapbBaHHYECKOrO »JJIEMEHTA TPH
CTaH/IapPTHBIX YCIOBUSX.

[IpuHsB moTeHIMaN aHOJa paBHBIM CTAaHJAPTHOMY 3HAYEHUIO, PACCUUTANTE KOHIIEHTPALIUIO
KaTHOHOB MeTajla B KaTOAHOM pacTtBope, npu kortopord I/IC ranbBaHWYECKOTrO 3JIEMEHTA
ymenbintes Ha 0,02B.

3agauga Ne2

[IpuBenure cXeMbl 2JIEKTPOAHBIX IPOLECCOB M MOJIEKYJISIPHBIE YPAaBHEHHs DPEAKIMM,
MPOTEKAIOIINX MPH JIEKTPOXUMHUUECKON Koppo3un ranbaHonapel  Co/Ni: a) B kucioi cpeje; 0)
BO BJIAYKHOM BO3JyXe€.

Omnpenenurte yObUTHh MacChl aHOA TPU KOPPO3HUH B KUCIIOM cpezie 3a 20 MUH, €ClIi CKOPOCTh
Koppo3uu coctaBuia 0,01 r/4.

3amauda Ne3

CocTaBbTe 3JIEKTPOHHO-UOHHBIE YPaBHEHUS 3JIEKTPOIHBIX MPOLECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIMH, POUCXOIALIEH NP 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

Brruucnure GakTHueckoe KOIUYeCTBO METalljIa, MOJyYeHHOTO Ha KaTo/Ie MIPU JIEKTPOIIH3e
Co(NO3),, eciu 37eKTpOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metamia mo Toky coctaBui 85%.

VYKaKuTe BO3MOJKHBIE IIPUYMHBI YMEHBIIEHHS BbIXOJAa MeETajula II0 CPaBHEHUIO C
pacueTHBIM.



BapuaHT 1oMamHeil KOHTPOJbLHOUH PadoThI

BAPHUAHT Ne 1

TEMA 3AJIAHUE
3apanme 1. OxoHYaHWE DICKTPOHHOH  (OPMYIIBI
....65°6p" . Vkaxure MOJIOKCHUE JJIEMEHTa B
Tema 1. MEePUOJUYECKON CUCTEeME: NEPUo, rpynny, NoArpymnmny,

Hepno;m'{eacaﬂ CucCTeMa 3JIEMECHTOB
CTpOoE€HHUE aTOMA

Ha3BaTh d37eMeHT. COCTaBbTE JJICKTPOHHYIO (OpMYITy
aToMa »JJIeMEHTa. YKa)XUTE DJIEKTPOHHOE CEMEHCTBO,
MeTasul W HEMeTasll. CocraBbTe
AIIEKTPOHHO-Tpaduyeckyo (opMyly Uis YyKa3aHHBIX
AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUMU.

3aganue 2. VYka3aThb Bce KBaHTOBbIE uMcla IS
AJIEKTPOHOB, OTBEUAIOIIUX CJCAYIOIMIEH SJIEKTPOHHOMN

dbopmyre 5p6

Tema 2. 3aganue. CocTaBbTe YpaBHEHUs peakLUid, IpU OMOIIH
Kucj10THO-0CHOBHBIE CBOIiCTBA KOTOPBIX MOYKHO OCYIIIECTBHTD CIICIYIOIIHNE

BeIlleCTB npeBpaIICHUsI
Zn — ZnO — ZnCl, — Zn(OH),—>Nay[Zn(OH)4]
3apanme 1. Jns peakuun FesOup + Hory = 3Fe0) + HOr
ONpEZIENITE BO3MOXKHOE HAIPABIICHHE CAMOIPOU3BOJIEHOTO
TCUCHHUST PEAKIMU TPH CTAHJAPTHBIX YCIOBUSAX U IPH

Tema 3. temmeparype t =1227°C, ecim Temiosoit sddekr 10

XumMuyeckas TEPMOAUMHAMHUKA

3aJJTaHHOM TeMIepaTypbl He U3MEHHTCS.

VYKaXuTe: a) BBIIEISETCS WIIH TIOTJIOMIACTCS SHEPTHs B XOJIe
peakiyy; 0) NPUYMHY HAWIEHHOTO WM3MEHEHUsI SHTPOIHM.
Paccunraiite Temmieparypy, Ipd KOTOPOM YCTaHABIMBAETCS
PaBHOBECHE M ITPOUCXOAUT cMeHa 3Haka AG.
3ananne 2. Borunciure TerioBoit addekt peaximu 3Fe304k)
+ 8Alk) = 4ALOszx) + 9Fek), MONB3YSCh CTAHAAPTHBIMH
SHTABIMAMU ~ OOpa3oBaHUs  PEArupylolMX  BEIIECTB
(mpunoxenue 3). CKOBKO TEMIOTHI BIIEINUTCS (TOIIOTUTCS)
npu 00pa3oBaHKM BelllecTBa F€ B konmuecTse 56 17?

Tema 4.
XuMH4YecKkass KHHETHKA U
XMMHYECKOe PABHOBECHE

3aganue 1. TemneparypHbiii KOd(h(GUIUEHT peakuu
paBeH 2,5. Kak uM3MeHHUTCS CKOpPOCTb peaklMu: a) Mpu
NOBBIIIEHUH TemnepaTypsl or 60 mo 100°C; 6) mpu
OXJIAKJICHUU peakimoHHoi cmecu ot 50 mo 30°C?
3ananue 2. /liis o6parumoit peakunu FesOup + Hopy =
3FeO) + HoO(r3amummre BeIpakeHHe KOHCTAHThI
paBHoBecust AH®, x/[x=+69,8. IIpemnoxute criocoOs
YBEJIMUEHUS KOHIICHTPAITUH IPOTYKTOB PEaKIIHH.

Tema S. PacTBopbl

3aganue 1. B 180 mu Bogs! pactBopeno 20 r cynbdara
mapranua. [Tonyuunnes pactBop miotHoctsio 1,101 r/mir.
Boruncnute MossipHyt0, HOpMaJbHYIO, MOJISUTBHYIO
KOHLEHTPALlUU U MACCOBYIO JI0JII0 pACTBOPEHHOTO
BEICCTBA.
3aganue 2. CocTaBbTe MOJEKYJISIPHBIE U
MOHHO-MOJIEKYJIIPHBIE YPABHEHUS PEAKIINN
B3aMMOJICICTBHS B paCTBOPAX MEKIY:

Bi2(804)3 u NaOH; FeCI3 u H,S;

NH4OH " MnC|2; H2804 " Ba(OH)z.




3ananme 3. CocraBpTe HMOHHO-MOJICKYJISIDHBIE U
MOJICKYJISIpHBIC ypaBHeHHs Tuipoimn3a cojeidr NapySiOs,
SbCl;, Rb,SO,. Kakoe 3nauenue pH (>7, <7) ummeror
PacTBOPBI ITUX COJIECH?

Tema 6.

OKHCIUTEILHO-BOCCTAHOBHUTE/IbHBIE

CBOHCTBA BeNIECTB

3aganmne. MeTon0M 37€KTPOHHOrO OajlaHca mooepurTe
KO3 QHUIHEHTHI B YpaBHEHUSX, YKaXKHUTE OKHCIUTEIb U
BOCCTaHOBUTEIIb, HAITUIINUTE 3JIEKTPOHHBIE YPaBHEHUS
MPOIIECCOB OKUCIICHUS! 1 BOCCTAaHOBIICHHS

HsPO3; + KMnO,4 + H,SO4 = H3PO4 + MNSO,4 + K,SO4 +
H.O

CuS0O4 + H3PO, + H,O = CuH + H3PO4 + H,SO,

Tema 7.
JIEKTPOXMMHUYECKHE CHCTEMBI

3ananme 1. /{714 raapBaHUYECKOTO DJIEMEHTA,
00pa30BaHHOIO MJIACTUHAMU U3 METAJIJIOB
Zn u Ag, norpyXKeHHBIX B PaCTBOPBI UX COJIEH C
KOHI[EHTpalliell HOHOB METAJLIOB
A™ =0,0lu B™ =0,05
1) COCTaBbTE CXEMY I'aJIbBAaHUYECKOTO
3JIEMEHTA;
2) HAMUIIUTE YPaBHEHUS dJIEKTPOIHBIX
IIPOIIECCOB U TOKOOOPA3YIOIIEH peaKkinu;
3) paccuMTaiTe AMEKTPOIBIKYILLYIO CHITY
rajibBAaHUYECKOT0 AJIEMEHTA.
3apanmne 2. CocTaBpTe ypaBHEHHS SJIEKTPOIHBIX
MPOIIECCOB (aHO MHEPTHBIN) U MOJIEKYJISIPHOE
YpaBHEHUE PEAKLUU, TPOXOASIIEH TP IIIEKTPOIU3E
pacruiaBa wiH pactBopa snektponuta  pacruiaB CaCly
Boeruncnure maccy Mertasia BeIIETUBILIErocs Ha KaToie,
€CJIM DJIEKTPOJIU3 POBOMIIH 1ipu cuiie Toka A =10,0. B
Te4YeHue BpeMeH! = 2,5 4.Bpixoa Metana 1o Toky Br
cocraBmn  98%.
3aganue 3. CocTaBbTe ypaBHEHUS DJIEKTPOIHBIX
MIPOIIECCOB U MOJICKYJISIPHOE YPAaBHEHHUE PEaKITUH,
MPOTEKAIOLIEN MTPH SJIEKTPOXUMHUUECKON KOppO3UHn
ranpBaHomnapel: Pb - Sn
a) B KUCIIOH cpefe;
0) B aTMocepe BIaXXHOTO BO3/yXa.

ook owdE

KoHTpoJibHBIE BOIIPOCHI IO TEMaM
KonTpoJibHbBIe BOPOCHI 110 TeMe « XHMHYeCKasi TePMOANHAMHKA»

OCHOBBI XMUMHUYECKON TEPMOJUHAMUKHU: IOHATHE CUCTEMBI, BUABI CUCTEM.
TepMmonnHaMuyeckue napaMeTpbl U (PyHKIIUHA COCTOSTHUSI CUCTEMBI.

Buytpennss sneprus. Padora. TermoTa.

[lepBbIii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DOHTaANBNUs KaK QYHKIUS COCTOSHUS CUCTEMbI. DHTANIBINS 00pa30BaHMs BEIIECTBA.
TennoBoit 3¢ dexkt xummuueckoit peakiuu. PakTOpbl, BIUAIONIME Ha TEIJIOBOM 3PdeKT

XUMHUYECKON PEaAKIUU.
Tepmoxumusi. 3akon ['ecca.
CrencrBus us 3akona I'ecca.

DOHTpOMNUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

Bropoii 3aK0OH TepMOJIMHAMUKHU.
TpeTuii 3aKOH TEPMOJIUHAMUKH.

Oueprust [nb6ca.




13.

BOoo~NoOR~WNE

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

No ok w

10.
11.
12.

13.
14.
15.
16.
17.

asrONE

0.

Hamnpasinenue caMOnpOHU3BOJIBHOTO MPOTEKAHNUS XUMHUECKUX PEAKIIUM.
KoHTpoJibHbIE BONIPOCHI 10 TeMe «XUMHUYeCKas KHHETHKA»

Xumuueckas kuHeTuka. CKopocTh XMMUUYECKOM peakliiy U METObI €€ PErYIUPOBaHUS.
Bnusinue KoHIIEHTpaIK Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JEHCTBYIONIUX Macce).
Brnusinue TemmepaTypsl Ha CKOpOCTh xumMudeckoi peakiuu. [Ipasmino Baut — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprusi akTUBaluu. Y paBHEeHUE AppeHuyca.

Teopus mepexoqHOro KOMIUIEKca. DHEepreTuyeckas AuarpaMma.

Kpusas Maxkcseina — bonbiimana. Duepreruueckuii 6aposep.

Karanutuueckue cucTemsl.

Binsiaue xaranusaropa Ha CKOPOCTb XMMUYECKOM pEaKIuu.

['oMoreHHbIi U TeTepOreHHbIN KaTaiu3.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecue. OOpaTuMbie U HEOOPATUMBIE PEaKIIUU.

KoHcTanTa XMMIU4€ECKOr0o paBHOBECHS.

Cwmenienne xumuueckoro papHoBecus. [Tpunmun Jle—Illarense.

Bnusinue KoHIEHTpalK, JaBI€HNUs U TEMIIEPATYypPHI.

®da30BbIC PABHOBECHS.

da30Bble AUMATPAMMBI JJIs1 OJHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJILHbIe BOIIPOCHI IO TEME «PaCTBOpI)I»

[TonsTne pactBopa. PactBopuMocTs BemecTsa. PactBopuMoCTs rasa.

PactBopsl. CriocoObl BbIpaXKEeHUs KOHIIEHTPALMU PacTBOPOB (MaccoBasi J10Jisl, MOJISpHast
KOHLEHTpALUsl, MOJISIpHAs KOHLEHTPALlKs SKBUBAJIEHTA, MOJIbHASL IOJIS, TUTP).
Kommrarusasle cBolicTBa pacTBOpoB. M aeanpHelil pacTBOp.

3axonbl Payns: I (Tonomerpuueckuit) u Il (30ynnnockonuueckuii 1 KpUOCKOIIUYECKUH).
Ocmoc. Ocmortnyeckoe naBieHue. Cxema ocMOMeETpa.

KucnorHo-ocHOBHBIE B3aMMOIEHCTBUS BELIECTB.

Honnast Teopust KUCJIOT M OCHOBaHMM AppeHuyca. OCHOBHBIE INOHATHS U TIOJIOKEHUS
Teopuu AppeHuyca.

Jlucconumanus KUCIOT, OCHOBAaHUM U COJIEW C TOYKM 3pEHHMS MOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenp auccounanyu. CUIbHbIE U claOble AIEKTPOIMTHI.

Jlucconmanus cnadbix 37eKTpoiauToB. KoHcTaHTa Aucconuanum.

3akoH pa3basnenus OcTBaibaa.

Peakiiun moHHOTO OOMEHa MEXIy AJIEKTPOJUTaMU (Ha TPUMEpPE peakiuii oOpa3oBaHUS
c11aboro 3JIEKTPOSINTA, OCAKa U ra3a).

[Ipoun3sBeneHne pacTBOPUMOCTH.

Honnoe npounsseneHue Boibl. BogopoHblid B THIPOKCUIIBHBINA TOKA3aTENH.

I'maponus coneit. Tunsl ruponn3a comen.

KonnuecTBeHHBIE XapaKTEPUCTUKU MPOLiecca THIPOIN3a.

@DaxTOopHl, BAUSIOUINE HA TPOLIECC TUAPOIN3A.

KonTposibHbIe BONPOCHI 110 TeMe «/lucnepcHbie cucTeMbD)

I'eTreporennsie cmecu. [ucnepcHbie CUCTEMBI.

HucnepcHocts. Kitaccudukanyuy AUcnepcHbIX CUCTEM.
Konnounneie pactBopsl. JInopunbHbIe U THOPOOHBIE KOJUTOUIBI.
CriocoOblI 1osTy4eH st KOJJIOUHBIX PACTBOPOB.

CrtpoeHune KOJJIOUTHBIX YacTHII.



LN~ WNE

12.
13.
14.
15.
16.
17.
18.
19.

IIpaBuno dasuca — [leckosa.

Y cTOWYUBOCTD KOJUIOUAHBIX cucTeM. CTaOuIN3aTOpHI.
Koarynsus nuodunbHbIX 1 THO()OOHBIX KOJUIOHIOB.
CenumeHTanus KOJUIOUIOB.

Koarymnsiuus KoJ1ouHbIX pacTBOPOB 3JIEKTPOIUTAMH.
[TpaBumno lyneue — N'apau. Koarynupytromas crmocoOHOCTb.
OnTryeckue cBONCTBAa KOJUIOUIHBIX PACTBOPOB.
DneKTpUUeCKHUe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoJibHbie Bonpockl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
npouecchb»

OcCHOBHBIE MOHSTHS TEOPUU OKUCITUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKMCITNTEIIFHO-BOCCTAHOBUTEIbHEIC CBOMCTBA BEIIIECTB.

Baxxneiine OKUCIMTEIIN 1 BOCCTAHOBUTEIIH.

THUIBI OKKCIIUTETEHO-BOCCTAHOBUTEIIBHBIX PEAKIUH (TIPUMEDPHI).
OKHCIUTEIIBEHO-BOCCTAHOBUTEIBHBIN ITOTSHIIAAIL.

Ypasuenue HepHcra.

CocraBneHre OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
Hanpasienre okucauTeabHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

KoHTpoJibHbIe BONPOCHI 10 TeMe «IIeKTPOXUMHUYECKHEe CHCTEMbD)

DnexTpoxumuueckue cuctembl. Kimaccuduxarus s3meKTpoXUMHUYECKUX POIIECCOB.
DNEKTPOXUMHUECKHE MTPOLECCH, IPOTEKAIOLINE Ha IPaHULIE pa3/iena «METaJlJl — pacTBOPH.
l"anpBanmyeckuii anemeHT Janmans — Skoowu.

DNeKTPOABUKYIIAsl CHjla ralbBaHUUYECKOIO JIEMEHTA.

N3mepeHne pneKTpOAHBIX NOTEHUMAIOB. P CTaHAApTHBIX 3JIEKTPOIHBIX IMOTEHIIMAJIOB.
CBoiicTBa METAJUIOB B COOTBETCTBUU C MX MOJIOKEHUEM B Py HANPSHKEHUH.

VYpasuenue HepHcra.

DNEeKTpOIN3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHBIE MPOLIECCHI.

O0wenunenHsli 3akon @apajes. Berxoa mo Toky.

Kopposus meramios. Knaccudukaiust Koppo3noOHHBIX TPOIIECCOB.

Xumuyeckass Koppo3usl.

DNeKTpOXUMHUYECcKas KOppo3usi. AHOJTHOE OKHMCIIEHUE METaljla U KaTOJHOE BOCCTAHOBJIEHUE
OKHUCIIUTES.

[TpumMeps KOppO3UHU B KUCIIOH cpenie U aTMOCHEPHON KOPPO3HH.

CkopocTb KOppo3uH.

3amuTa METAJUIOB OT KOPPO3HH.

3aluTHBIE TOKPBITHSL.

DNEKTPOXUMHUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAIIIOB.

XUMHYECKUE UCTOYHUKHU TOKA. ['albBaHUUYECKUI SJIEMEHT.

XUMHYECKUE UCTOYHUKH TOKA. AKKYMYIISITOPHI.

XUMHYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIE 3JIEMEHTHI.



Mpuioxenne 2
7 OueHoYHbIE CPeICTBA /ISl IPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

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) Ilnanupyembie pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CpPeACTBA IS NPOBEdEHUS
MPOMEKYTOYHOM aTTeCTALMHU:



CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CHOCOOHOCTBIO K INPUOOPETEHHIO C OOJIBIION CTENEHbI CaMOCTOSATEIBHOCTH HOBBIX 3HAHUH C HCIOJIb30BAHHMEM COBPEMEHHBIX OOpPa30BaTENbHBIX U
UH(POPMALIMOHHBIX TEXHOJIOTUH

3HaTh - COBpEMEHHbIE TeHeHUNHU pa3BuTusl | Ilepeuens meopemuueckux 60npocos
XUMHUH, e¢ poib U 3HadeHue B| 1. COBpeMEHHBIC MOJOKCHHSI XUMUICCKONW TEPMOIMHAMUKH.
COBPEMEHHOM HayKe u | 2. OcHOBBI XUMHYECKOM KMHETUKHU. KaTanms.
MIPOMBIIIJICHHOCTH; 3. OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS MPOIIECCOB B PACTBOPAX.
- coBpeMeHHbIe HH(opManroHHbIe | 4. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI MPOIIECCOB B AUCIIEPCHBIX CHCTEMaX.
TEXHOJIOTHM  JJIi  TpHOOpeTeHus | 5. 3aKOHOMEPHOCTH U HalpaBiieHUE MPOTEKAHUS OKUCIUTEIbHO-BOOCTAHOBUTEIBHBIX MPOIIECCOB.
HOBBIX 3HAHUU B 00JIACTH XUMHH 6. CoOBpeMECHHBIC HAIIPABJICHUS PA3BUTHS JICKTPOXUMUHU.
Ymern — 0000maTh, aHANIM3UPOBATh | Ilpumepnsle npakmuueckue 3a0anus
OIICHUBaTh HMH(POPMAIMIO: TEOPHH, [TpoBecTn aHaAN3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUYECKOUN peakiuu
koHuenuy, daktel ¢ nensio | NaxS03 + HSO4 = S + SO, + NapSO4 + HyO mo skcnepuMeHTanbHBIM AaHHBIM. IIpoectn
[POBEPKHU TMIIOTE3 U MHTEPIpPETAMHU | 00pabOTKY MOTYUEHHBIX JaHHBIX C UCII0JIb30BaHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHI.
JAHHBIX Pa3JTUIHBIX HCTOYHUKOB; Pe3ynbTarhl OoNTOB NpEACTaBUTH B BUJIE TAOTHIIBI 1.
- IIPUMEHSTH COBpPEMEHHBIE Tabmmua 1
MH(OPMAIIMOHHbIE TEXHOIOTHH IS Homep O0beM, M1 Konuenrpanus Bpewms CxopocTb
o0paboTku pe3yIbTaToB ombita | Na,S,03 H,O H,SO4 NayS,03, 102 | mosnenus peaknuu, 10,
XUMHYECKUX IKCIIEPUMEHTOB; MOJIB/JT MyTH, C c
- TpUOOpETaTh HOBBIE 3HAHMS IO 1 1 7 2 13
XUMUU C TIOMOIIIBIO 2 2 6 2 2,6
WH(GOPMAIIMOHHBIX TEXHOJIOTHIA 3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbBIM TaOMUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCY/Ib(aTa HATPHUS, OTIOKUB Ha ocH adciucc koHmeHtparuio Na,S;0Os3, a Ha ocw OpJMHAT —
CKOpOCTb pEaKIUu.
Crnenathb BBIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIUH THOCYJIb(haTa HaTPHsI.
Bnaners — HaBBIKAMU kputudeckoro | Temot 0oknadoe




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETCHITUH 00yueHus

MBIIIJICHYS, aHAIN3a U CHHTE34; 1. Konueniuu coOBpeMEHHON XUMUU.

- WH(OPMAITMOHHBIMH | 2. DIEKTPOXUMUYECKAsT KOPPO3USI MATEPUAIOB, IPUMEHSEMBIX B MAIIMHOCTPOCHHH.

TEXHOJIOTHSIMU TS aHanu3za | 3. Kunetnueckue Teopun B KOHTEKCTE XUMHUYECKOIO 3HAHMUS.

COBPEMEHHBIX JIOCTHKEHUIN XUMuUU B | 4. KauecTBEHHBIN 1 KOJIMUECTBEHHBINA aHATIN3 00pa3I0OB CIJIaBOB.

obnacTu po¢eCCHOHAIBHOM | 5. XUMHKO-TeXHUUYECKast 00paboTKa METAJIJIOB M CIUIABOB, MPUMEHSEMBIX B MAIITMHOCTPOEHUH.

IeATEeIIbHOCTH 6. CpaBHUTEJIBHBIN aHAIU3 COBPEMEHHBIX KAaTaIU3aTOPOB, IPUMEHSEMbIX IPU TPOU3BOJICTBE
MaTepUaJIOB JIJI1 MAIlIMHOCTPOCHUS
7. OcHOBHBIE TIPOOJIEMBI COBPEMEHHON XUMUHU.

JIIK-1

YMCHHUEM HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX AUCHHUIUIMH B HpO(l)eCCI/IOHaJIBHOﬁ ACATCIBHOCTH, IPUMCHATH MCTOABI MAaTEMAaTUYCCKOT'O
aHaJIn3a U MOACIIMPOBAHNUA, TCOPCTHICCKOI'O U OKCIICPUMCHTAJIIbHOI'O UCCIICIOBAHU S

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS U 3aKOHBIL,

- COBPEMEHHBIC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHYECKOTO U
IKCIIEPUMEHTATHLHOTO HCCIICIOBAHUS
B 00JIaCTH XUMHU

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XUMHUYECKOH TEPMOAMHAMUKHU: CHCTEMA, TEPMOJMHAMUYECKUE MapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEPMOJIUHAMUKH.

2. DHepreTuKa XMMHYECKHX IPOILIECCOB.

3. DOuranbnus. 3akoH ['ecca u cieacTBUS U3 HETO.

4. Outponus. YpaBHeHue bonpiimana. Bropoii u TpeTuil 3aKoHbl TEPMOAMHAMUKH.

5. Dueprus ['u60ca. HanpaBieHnus XuMHYECKUX MTPOLECCOB.

6. Xummueckas kuHeTHKa. CKOpOCTh XMMHUYeCKOW peaknuu. CpenHsis U UCTHHHAS CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKOpOCTb peaklliy U METObI €€ peryIupoBaHUsl.

8. BmusHue Temneparypsl Ha ckopocTh peakiuu. [IpaBuno Bant-I'odda.

9. DHeprus akTHBalMU. AKTHUBHPOBAaHHBIN KOMIUIEKC. Y paBHEHHE AppeHnyca.

10. KaTtanu3aTopsl ¥ KaTaJIUTHYECKHE CUCTEMBI. [ OMOTE€HHBIHN KaTasus.

11. Karanuzatopsl U KaTaJIUTHYECKHUE CUCTEMBI. | €TepOreHHbII KaTalus.

12. Xumnueckoe paBHOBecre. KoHCTaHTa XUMHUYECKOTO PaBHOBECHS.

13. Cmemenune xumudeckoro pasaoBecus. [Ipunmun Jle [larense.

14. PactBopbl. CiocoObI BbIpaskeHHsI KOHIIEHTPAIUK PacTBOPOB.

15. PactBopsb! nekTpoauToB. CTeneHb U KOHCTAHTa 3JIEKTPOIUTUYECKON TUCCOUMaUU. 3aKOH
pazb6asnenus OcTBaibaA.

16. Incconmanysi KUCIOT, OCHOBAHHM, COJei. AMQOTEpHBIE IIEKTPOIUTHL.

17. PactBopumocTb. IlpousBeneHne pacTBOpUMOCTH. YCIIOBHE 0Opa3oBaHMs U PAaCTBOPEHUS




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OrneHoYHBIC CPECTBA
KOMIIETEHINH 0byuenus
OCaJIKOB.
18. Mucconmarus Boabsl. MoHHOE mpon3BeneHre Boabl. pH.
19. I'maponus coneit. CTeneHb U KOHCTAHTA THAPOJIH3A.
20. ducniepcubie cucrembl. Kimaccudukarms. JInopunpabie 1 110(G0OHBIE KOJUIOUIBI.
21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.
22. Koarynsiusi KOJUIOHIHBIX PACTBOPOB.
23. OKUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE CBOICTBa BEIIIECTB. Knaccudukanus
OKHUCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
24. DnekTpoxuMuyeckue cucteMbl. 3akoHbl Dapazes. DNEeKTPOIHBIN MOTEHIIUA.
25. I'anpBannveckuii anemMeHT Jlanuais SIkoOu.
26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JICKTPOIH3 paciuiaBoB. [IpuMeHeHue anekTponsa.
27. DnexTponu3. AHOJHBIA M KaTOIHBIA MPOLECCH MPHU 3JIEKTPOIN3e pacTBOpoB. [Ipumenenne
AIIEKTPOJIN3A.
28. Koppo3sus. Buasl koppo3un. CriocoObI 3aIUTH METAIOB OT KOPPO3HH.
YMeThb - pemathb  pacueTHbIE  3aJauu Ilpumepnvie npakmuueckue 3a0anusn:
MIPUMEHUTEITEHO K MaTepHary 1. HamucaTh S1EKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IPOIECCOB, YPaBHEHHWE CyMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
- TPOTHO3UPOBATh BO3MOXHOCTH | HOHOB METAJJIOB PaBHBI: [AI3+]=0,001 MOJIB/II, [C02+]=0,1 MOJIB/JI.
MPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanmncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEHUS peakuuid rugponusa coieit: KsPOy; NapSOs,
MIPOIIECCOB B paznuunbix | ZnCl,.

XUMHUYCCKUX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMKMCAB UX B MOJIEKYJISPHOW U MOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaibius coaepxurcsa 478,8 r Ca(OH),. [TnmotHocTs pacTBopa 1,14
r/mi. Paccunraiite: w(Ca(OH);); Cv; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. HamucaTh SJeKTpPOHHBIE YpaBHEHHUs OJJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpasyrome peaknuu, BeMUCIUTh JJ[C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH ypaBHEHUs peakliii, HAaKCaB UX B MOJIEKYJIIPHOW U MOHHOM opmax:

NH;OH + HNO3 —, Zn(OH), + NaOH—, AIPO4 + Na;SO4 —.
8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKyIsipHOM U HoHHOM Buze: Al(S0,)3, KCI,




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

Na,SOs.

9. Hamucath SJCKTPOHHBIC YpPaBHEHHUs ODIIEKTPOJHBIX IMPOILECCOB, YPAaBHEHHE CyMMAapHOM
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raibBaHUYECKOTO 3JIEMEHTa, €CIM KOHLEHTpaluu
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moib/1, [Cu*]=1,0 Moub/.

10. Cynbdar amomunans maccor 36,4 T pactBopwin B 100 T Boasl. [I10THOCTE MOTyd4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. Hamucarh 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHE CYMMAapHOMN
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TrallbBAHMYECKOTO JIEMEHTa, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 mouw/11, [AgT]=1,0 Mos/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M MIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTB NpoTekanus peakuuu CaO + 2 C) =
= CaC; () + CO(r), AH; = 460 xI>x npu cTaHIapTHBIX YCIOBHUAX. PaccunraiiTe TeMnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/moms-K; S(CaCj)= 70 Jx/mons-K;
S(CO)=197 Hx/mons-K.

14. CoctaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

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

15. Onpexnenure TepMOANHAMHIECKYIO BO3MOXKHOCTB TTpoTekanus peakuu 2 Cly (i + 2 HO) =4
HCl + Oz 1y, AHy = 115,6 x/Ix nipu cTaHIapTHHIX yCIOBHSX. Paccumraiite Temmeparypy Havania
peakmun, ecaun S(Clp)=223 [Ix/mons K; S(H20)=189 [x/mons-K; S(HCH= 187]x/momnbK;
S(02)=205 Tx/monb K.

16. Hamucatp ypaBHEHHsI peakiiiii rHaposn3a B MosieKysipHoM u noHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

K,Cr,0O7 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. T'omoreHHas peakius nporekaeT no ypaBHeHuto H, o + | v = 2 HIly. Hauanpnas
KOHIIEHTpalus Bojopoaa 2,1 monp/n, moma 1,5 monp/n. Bo CKONBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyer 30% Bonopozna?

19. B 640 mu Boasr pactBopmim 160 r xmopuna xkenesa (I11). ILnoTHOCTs MOMTydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIMHAMUYECKYIO BO3MOXKHOCTH HpoTekaHHs peakuuu CS; o +3 Oyp=
=CO; iy + 2 SO, 1y, AH; = -1075 x/Ix npu cTaHIapTHBIX ycioBusX. Paccunraiite Temmeparypy
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nauana peakuuu, eciu S(CS;)=151 x/monb-K; S(02)=205 Ix/mons K; S(CO,2)= 213 JIx/mMonb K;
S(S0,)=248 JI:x/monb K.

21. Peakuus uzet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS(). HauanpHas koHLEHTpanus Bogopoaa
2 Moub/11, cephl 1,5 Mo/, Onpeaenure BO CKOJIBKO pa3 U3MEHHTCS CKOPOCTh PEaKIIMA K MOMEHTY,
Koraa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD IIPOTEKAHUS peakuuu 2 ZNS () + 3 Oy =
=2 2n0 ) + 2 SO, (1, AH, = -890 k/I>x npu cTaHgapTHBIX yclaoBusxX. Paccuutaiite TemnepaTtypy
Havana peakiun, ecian S(ZNS)=58 Jx/moinb K; S(02)=205 JIx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTxx/moab-K.

23. HayanbHble KOHLEHTPAIMU UCXOIHBIX BelecTB B peakuuu: 2 SO, iy + Oy () = 2 SO3 () 6b111
paBusl 1,8 Monb/1 SO; 1 2,4 Monb/n O, Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIMKU K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

24. B pactBope optodochopHoii kucioTel Maccor 1200 r 1 miotHOCTRIO 1,153 1/MII comepkutcs
312 r H3PO,. Paccumnraiite: ®(H3PO,); Cy; Coxs Cny N(H3PO4) 1 N (H20); T.

Bnaners

- HaBBIKAMH MPUMEHECHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
npodeccnoHaNbHOM eATeNbHOCTH;

- MPAKTUICCKIUMHI HaBBIKAMU
TEOPETUIECKOTO 51
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilpumepnvie npakmuyeckue 3a0anun:

1. s peakumu CHy () + CO; () = 2 CO ) + 2 Hy (1) ompenennte BO3MOXKHOE HAIIPABJICHUE
CaMOIIPOMU3BOJIBHOTO TEYEHHSI PEAKIIVK IIPU CTAaHJAPTHBIX YCIOBUSAX U IpU  TemrepaTtype T =927°C,
eclii TemIoBoW 3¢ (eKT peakuuu [0 3aJaHHOW TemrepaTypbl HE M3MEHHUTCS. YKaxHuTe: a)
BBIJICJIAETCSl WIIM TIOTJIOLIAETCS SHEpPIrus B XOJE peakuuu; 0) NMpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuU. Paccunraiite TemnepaTypy Hadajaa peaKkiuu.

2. BeIpa3uTe 4epe3 KOHLEHTPALUN PEareéHTOB KOHCTAHThl PABHOBECHS CIIEAYIOIUX PEaKLIUN
Nory + 3 Hary = 2 NH3p, AH = -92,2 x/x. YkaxuTe HampaBieHHE CMEIIEHHUsS XUMHYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) MpU MOHMKEHUH TEeMIIepaTyphl, €ClIM JaBJIeHUEe MOCTOSHHO; 0) pu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPATypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTHIO 1,84 r/min
notpedyetcs nis npuroronienus 2 i1 0,25M pactopa?

4. Kakme wu3 crnepyromux conedl moxaseprarorcs ruapomusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSpPHbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIMX coiyiel. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?

5. 3omb TUIIpOKCcHIa MarHus noiydeH nyreM cMmemmuBanus 0,02 i 0,011 pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] OTYYEHHOTO 30Ji1 W HAMUIINTE
(bopMyTy ero MUIIEIUIHI.
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6. PaccunTaiiTe 2JIEKTPOABIDKYILYIO CUIy M ONPEIEIUTE HAlpaBICHHE CaMOIPOU3BOIBHOIO
MPOTEKAHUS peakuuu npu CTaHJAPTHBIX YCIIOBUSIX, HCIIONb3Ys 3HAYCHUS
OKHUCIIUTEIFHO-BOCCTAHOBUTENBHEIX moTeHnuanios HJ] + H3iPO, — J, + H3PO; + H,0.

7. llpuBegute CXeMbl SJIEKTPOAHBIX IPOLIECCOB U MOJIEKYJIAPHBIE YPAaBHEHUs PpEaKIui,
MPOTEKAIOIIUX MPH JICKTPOXUMHUYECKON Koppo3uu ranbBanonapsl  Co/Ni: a) B kucioii cpese; 6) BO
BIQXKHOM Bo3nyxe. OnpenenuTe yOblTh MacChl aHO/Ia IPY KOPPO3HMH B KUCIIOH cpefie 3a 20 MUH, eclin
CKOpocTh Koppo3uu coctaBuia 0,01 r/4.

8. CocTaBbTe JIEKTPOHHO-UOHHBIE YPABHEHHS JIEKTPOIHBIX MPOIECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHUE PEaKIuu, IPOUCXOAIIeH mpu snekTpoiun3e pactBopa CoSO4, Beraucnute
(akTHYECKOE KOJMYECTBO MeTalla, MoJydeHHOro Ha karozae mpu siektponusze Co(NOs),, ecnu
AIIEKTPOJIU3 TPOBOAMIN B TeueHUH | 4. Beixoxg metamna mo Toky coctaBuil 85%. Ykaxwure
BO3MOYKHBIE TIPUYMHBI YMEHBIICHHS BbIXOJa METAJIJIA TI0O CPABHEHHIO C PACUETHBIM.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arTecTalysi O JUCHUIUIMHE «XUMHS» BKIOYAET TEOPETHYECKUE
BOTIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS O0YUJAIONTUMUCS 3HAHWUN, U MPAKTUYCCKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM U BIIJCHUM, TPOBOAUTCS B hopMme
3aueTa.

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

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3a4TEHO0» - OOYYAIONIMIICS JEMOHCTPUPYET MOPOTOBBIM YpOBEHH C(HOPMHPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHE OTACIHHBIX 3HAHUI, YMCHHIA, HABBIKOB, 00YJAIOIINUNCS UCTIBITHIBACT 3HAUYNTEIBHBIC
3aTpyJHEHHs PU OTIEPUPOBAHUY 3HAHUSMU M YMEHUSIMH MPHU UX MIEPEHOCE HA HOBBIE CUTYAIIUH;

«He 3a4TeHO0» - 00YJaroUUHCs He MOKET 1M0Ka3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUST MHPOPMAIUH, HE MOKET MOKa3aTh MHTEJUICKTYaIbHbIC HABBIKM PEIICHUS MPOCTHIX
3azad.



