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JIueT perMeTpalHy H3MeHeHHI H TOTIO THeHHIT

Ne Paznen PIIJT Kpatkoe JlaTa, TToanuce 3aB.
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1 | 8. YuebHo- AxTtyanmmzanus yaebHo- 3.09.2019 e AT R
METOHYSCKOe H METO/IHYECKOTO H Nel e
AnpopMaHOHHOe | HHPOPMATIHOHHOTO
obecrevyeHne obecnieyenus
JUACIIHILIIMHBI JUMCITHILTHHEI
(MozyJist)

2 | 8. Vuebuo- AxTyaiuzanus yaebHo- 3.09.2020 6—4_;_—;—7
METOHUESCKOE H MEeTO/THUSCKOTO H Nel e
undopMalionnoe | HHPOPMATIHOHHOTO
obecrieueHue obecrneyeHust
JTACTIHTLIIHHEI JIACTITHILTHHBI

(MonyJt)




1. Ilenu ocBoeHUs JUCIUIIMHBI (MOAYJISA)

- (i)OpMI/IPOBaHI/Ie COBPEMEHHOTI'O €CTeCTBEHHOHAaY4YHOT'O MHMPOBO33pEHM,
- OBJ/IajieHne 0a30BbIMH 3HAaHUSIMU B 00/1aCTH XUMHH, TEOPUHN XMMUUECKHX
rnponeccoB 1 METOA0B X dHAJIU34d,
- pa3BUTHE HABbBIKOB CaMOCTOSITe/TbHON pa6OTbI, H€O6XO,I[I/IMI:IX AJIs1 TIDUMEHEeHUA
XAMHUYECKUX 3HAHUH MpHU M3yU€HWH CIieqrud/IbHbIX AWUCLHUIIIMH W AaﬂBHEﬁMEﬁ HpaKTHQECKOﬁ
AedaTeJIbHOCTH..

2. Mecro paucuumMHbl (MOAY/isI) B CTPYKType o00pa3oBaTe/JIbHOW NPOrpaMMbI

MOATrOTOBKM 0aKa/iaBpa

OuciuruimHa  B1.6.11  «Xumusi» Bxogur B 0Oa3oByo uacth Osoka 1
obpa3oBaTe/ibHOM MPOrpaMMBbl.

V3yueHne [uCIMIUIMHBI 0OasupyeTcs Ha 3HaHWSAX, YMEHMSX W HaBbIKaX,
cOpMHMPOBAaHHBIX B pe3y/bTaTe TOJAydYeHUsi cpegHero (TMOJHOro) o0ijero obpa3oBaHus U,
TIpeXK/ie BCETO, U3YUeHUs] AUCHUIUIMH « «DHU3MKa», a TaKKe MaTeMaTUYeCKUX W eCTeCTBEHHO
HaAYYHBbIX AMCLUIUIMHAX 1[UKaa b1: MaTemaTuka, Gpusmka.

3HaHWST W YMeHUs CTY[eHTOB, TIOMy4YeHHble TIPU HW3YUYEeHUHM JUCIUIUTAHbI
«XuMHsI», He0OXOAMMbI UM TIpY JafbHEHIIIeM M3yUeHUU TakKuxX AMCLUIUIAH, Kak «O6paboTka
MeTaJ/lJIOB JaBJIeHUEM», «MarepuanosezieHve», «OKOJIOTUSI», «be3omnacHoCTb
YKU3HEIeTeTbHOCTH», TIPH BBITIOJTHEHUH KYPCOBBIX pabOT M JIUIJIOMHOTO TTPOEKTA.

OcBoeHWe JUCLMIUIMHBI «XWUMUs» TI03BOJIIET CTyZleHTaM C(HOpPMUPOBaTh CTPOHHYIO
eCTeCTBeHHOHAYUHYIH0 KapTHHY MHpa M MWCII0/Ib30BaTb OCHOBHBbIE 3aKOHbI U TIOJIOXKEHHS
JMUCLIATUTAHBI JIJ1S1 BBISIB/IEHUS CYIITHOCTA TIp00/ieM, BO3HUKAIOIIUX B X0/l TTPOoheCcCUOHATBHON
J1eSITe/TbHOCTH. .

3. Komnereniuu obyuaromerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS AUCIUILUIMHBI U
I/IaHUpYeMble pe3y/IbTaThl 00yUeHus:

B pe3ysibTaTe 0OCBOEHUSI [JUCIMITIMHBI «XWMHs» OOyUaromuics Jo/pkeH 00/1a1aTh
C1eIyIOLIMMUA KOMIIeTeHLIUSIMU:

CTpyKTypHBII

3J1eMeHT [T1aHupyemMble pe3yabTaThl 00yUeHHUS
KOMIIEeTeHLIUU
OIIK-4 rOoTOBHOCTHIO COUYETAaTh TEOPUIO U MPAKTHKY [/ PellieHUs] MH)KeHepHbIX 3a/1au

3HaTb _ OCHOBHBIE OIpe/iesieHHs] U TIOHSATUSI XUMUUEeCKUX 3aKOHOB,

CTPOeHUe aToMa,

- XUMMUeCKHUe 37IeMeHTbl U UX COeJJUHeHUs] XMMHUYeCKre CBOWCTBa
Y B3aMMOCB$I13b XUMHUYECKUX BeleCTB

- 0o01re 3aKOHOMEePHOCTH MPOTEeKAHUsI XUMUYeCKUX PeakIi;
MPUPO/ly XMMHUYECKUX PeakL1ii, UCII0/Ib3yeMbIX B
MeTa/UTypruueckux Mpou3BO/[CTBaX

- MPUMEHSITh XUMHUYeCKHe 3HaHUs B Mpo¢eCcCuoHanbHOU
JlesITe/TIbHOCTH,

- KCIO0JIb30BaTh UX Ha MEXXAWCLUIIJIMHADHOM YDOBHE

Ymetn - MPOTHO3UPOBAaTb U ONpeJessiTh CBOMCTBA COeAWHEHUA U
HarpaBJ/ieHUs] XUMUUECKHUX peakLui;

- WCIO0JIb30BaThb CIPABOYHYIO JIUTepPaTypy AJisi BbITOJHEHUS
pacueToB

- OCYLIeCTBJSTb  KODpPEKTHOe  MareMaThyeckoe  OIHCaHHe
XUMHUUECKHUX SIBJIEHUM TeXHOJIOTMUeCKUX MPOLeCCOB..




CTpyKTypHBII

3JIeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHUs
KOMITeTeHLINU
Brnanets - CpPaBHHUTEJBHO HEOOJIBIINM UKMC/IOM PAaCUETHBIX U JIOTUYEeCKUX

aJIrOPUTMOB,
npodecCHOHABHBIM SI3BIKOM B 00/71aCTH XUMHUH

MPaKTUUeCKWMH HaBbIKaMU MCMO/Ib30BaHUsI 3/IEMEHTOB XUMUU
B [IPYTUX AUCLIMIIIMHAX,

OCHOBHBIMHU METOZIaMHU PEIIEHHSA 3a[d4 B 00/1aCTH XUMHUHU
OCHOBHBIMH METOJiaMU HCC/IeJOBAHUSA B obyactn XUMHUU,

crioco6amMu COBepILIeHCTBOBaHUs MPodeCcCUOHaNIbHBIX 3HAHUHN U
yMeHU MyTEéM UCI0/Ib30BaHKsI BO3MOXKHOCTeH
MH(OPMaIOHHOU CpeJbl.

4. CTpyKTypa U cojepKaHue JUCLMIIIUHbI

OO0111ast TPYI0EMKOCTh IUCIUIIMHBI COCTaB/sieT 4 equnul] 144 yaca, B TOM YKCIIe:
KOHTaKTHasi pabora — 12,9 akai. 4acoB:

ayauTtopHas — 10 akaz. 4acos;

BHeayJMTOpHas — 2,9 aka/l. yacoB;

camocTosiTesibHast pabota — 122,4 aka/i. yacos.

MO/ITOTOBKA K 3K3aMeHy — 8,7 akaf,. yaca
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Xumus, neppouyecKasl CUcTeMa 1 0,5 0,5 (10 CamocTosTe/IbHOe U3yueHne YcTHBIH onpoc OIIK-4,
3/1eMEHTOB y4eOHO UTepaTypbl 3y8
Xumuueckasi CBsi3b, 0,5 0,5 (10 IToAroToBKa K ceMHHapCKOMY Cemunapckue 3ansitus | OITK-4,
KOMIUIeKcoobpa3oBaHue 3aHATHIO 3y8
Xumuueckasi TepMOJjJMHaMHUKa 0,5 0,5 |10 CamocTosTe/IbHOe U3yUyeHre KouTposnbHast pabota OIIK-4,
yuebHOI1 muTepaTypsl 3y8
Xumuueckast KHHeTUKa 0,5 0,5 (10 ToaroroBKa K J1abopaTopHOi JlabopaTopHasi pabora | OITK-4,
pabore 3y8
Xumuyeckoe U (azoBoe paBHOBECHe 0,25 0,5 (10 IozaroroBka K J1abopaTopHoO JlabopaTopHast pabora | OIIK-4,
pabore 3y8
XUMH4ecKye CUCTeMbl 0,25 0,5 (10 CamocTosTe/IbHOe U3yueHne YCTHBIH OIpOC OIIK-4,
yueOHOM UTepaTypbl 3y8
PacTtBOpBI 0,25 0,5 |10 ToaroToBKa K J1abopaTopHOi JlabopaTopHast pabora | OITK-4,
pabore 3y8
JucrnepcHble cucTeMbl 0,25 0,5 (10 IMoaroToBKa K CEMUHapCKOMY YCTHBII OIpOC OIIK-4,
3aHATUIO 3y8
OKUC/TUTETbHO-BOCCTAHOBUTE IHHBIE 0,25 0,5 |10 TToaroroBKa K J1abopaTopHOi JlabopaTopHasi pabora | OITK-4,
CBOICTBA BeIeCTB pabote 3y8
DeKTPOXUMHUYeCKHe CUCTeMbI 0,25 10,5 10 CamocTosTe/IbHOe U3yUyeHre YCTHBI OTMpoC OIIK-4,
yuebOHO¥ UTepaTypsl 3y8
XUMHSI 37€MEHTOB TepUO/INUecKoi 0,25 0,5 (10 CamocTosTe/IbHOe U3yUyeHre KouTposnbHast pabota OIIK-4,
CHCTeMBI yuebHOI1 muTepaTypsl 3y8
Xumnueckass — ugeHtHdukaums wu| 1 | 0,25 0,5 124 CamocTosiTe/IbHOe U3yUyeHre Cemunapckue 3ansitus | OITK-4,
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aHa/M3 BellecTB yueOHOH TUTepaTypsl 3y8
Wroro no gucuyrmHe 4 6 122,4 DK3aMeH

5. O6pa3oBare/nbHbIe U HH(POPMALMOHHBIE TEXHOIOTHH

[nst  JOCTKeHUs TUIaHUPYeMbIX pe3yIbTaTOB B 00y4YeHUH AUCLIATIIMHE —«XHUMHUSH»
WCTIONB3YIOTCS CIe/IyIoIIye oOpa3oBaTe/ibHbIe TeXHOJIOTHH:
1. TpaaunuoHHBIe 00pa3oBaTe/IbHbIE TEXHO/JIOTHH ODUEHTHPYIOTCS  Ha OpPraHW3aliyio
oOpa3oBaTesbHOTO  TPOL[eCca, — TPeIo/ararollyl0  TPSIMyI  TPAHC/ISILWI0  3HAHUW — OT
riperiofiaBatesisi K CTyJeHTy (TIperMyIlleCTBeHHO Ha OCHOBe O0BSICHUTeTHHO-WU/UIFOCTPATUBHBIX
MeTOZIOB 00yueHus1). YueOHasl [eaTelbHOCTb CTY/IeHTa HOCUT B TaKWX YCJIOBUSIX, KaK TPaBUIIO,
PernpoyKTHUBHBIN XapakTep.
®opmbI yUeOHBIX 3aHATHI C HCI0/Ib30BaHHeM TPAAMI[HOHHBIX TEXHOIOTHIA:
NudbopmaliioHHasi JeKIus — M0oCaejoBaTe/IbHOe H3J/I0’KeHHe Marepuaja B AUCLIATITMHAPHOU
JIOTWKe,  OCYIIeCTB/sieMOe  TperMYIleCTBeHHO BepbanbHBIMU  CpeAcTBaMH  (MOHOJIOT
riperno/iaBare’isi).
CemuHap — Oecesia TiperofiaBaTesisi W CTYJIeHTOB, OOCY)X[eHHe 3apaHee TIOATrOTOBIEHHBIX
COOOII[eHNI TI0 KaXX/IOMy BOIPOCY TUlaHA 3aHATUS C eJUHBIM [/ BCeX TepeyHeM
peKoMeH/TyeMOU 00si3aTe/TbHOM U AOTIO/THUTE/TbHOU JTUTEPATYPBHI.
[MpakTHUeckoe 3aHsITHe, TIOCBSIIIIEHHOE OCBOEHWIO KOHKPETHbIX yMeHUM U HaBBIKOB TI0
TNpe/i/I0KeHHOMY a/IrOPUTMY.
2. VIHTepaKTHBHBIE TEXHOJ/IOTMM — OpraHM3alusi 00pa3oBaTe/bHOTO TIpOIjecca, KOoTopast
rpejiriosiaraeT akKTUBHOE W HeJIMHeWHOe B3aUMOJeNCTBUe BCEX YYaCTHUKOB, JOCTU)KEHHEe Ha
3TON OCHOBE JINYHOCTHO 3HAUKMMOTO I/l HUX 00pa30BaTe/IbHOrO pe3yJbTara.
@®opMbI YyUeOHBIX 3aHATHH C HMCIO/Ib30BaHHEM CIEeHA/TU3MPOBAHHBIX HHTEPAKTHBHBIX
TeXHOJIOTHH:
nekysi-6ece/ia, MeKIUs-AUCKYCCHsI, JTEKLIWs-TIPeCCKOH(MepeHIus.
CeMUHap-AMCKYCCHsI — KOJITIEKTUBHOE 00CY>K/jeHHe KaKoro-Mbo CIIOpHOTo BOMPOCa, MPo0/IeMbI,
BbISIBJIEHMe MHEHU B TpyIire (Me>KrpyIoBOM AUajIor, IUCKYyCCHUs KakK CIop-Auaior).
3. NndopManmoHHO-KOMMYHHMKALIHOHHbIE 00pa30BaTe/IbHbIE TE€XHOJIOTMHU — OpraHU3al[us
oOpa3oBaTesbHOTO  TIpoLleCcCca, OCHOBaHHas Ha  TPUMEHEHWM  CTeldau3UpPOBaHHBIX
MIPOTPAaMMHBIX CpeJl U TEXHUUECKUX CPeZCTB PaboThl ¢ MH(OpMaI[Uek.
@®opMbl  yueOHBIX 3aHATHM C HCTOJb30BaHHEM HH(POPMALIMOHHO-KOMMYHHUKAI[MOHHBIX
TeXHOJIOTHM:
Jlek1usi-BU3yanu3aiys — U3/0KeHue CoZiepKaHusi CONTPOBOXK/IaeTCsl Ipe3eHTaLuel.

6. YueOHO-MeTOAMUECKOE 00ecrieyeHHe CaMOCTOATeTbHOM padoThl 00yJyaroIUXCcs



[To puciurmuiHe «XuMus» TpeAyCMOTpeHa ayJuTOpHash W BHeayJUTOpHas
caMmocTosiTe/TbHast paboTa 00yUaroIuXCsl.
AyauTopHasi caMOCTOsITe/TbHasE paboTa CTy/[eHTOB TPeATo/iaraeT BIOTHEHHe Pa3TMYHbIX
3a/lJaHUi1 U TPEHUHIOB.
IInaHbl ceMUHAPCKUX 3aHATHH

1. PeaknjuoHHas Croco0HOCTH BelecTB

1.1 Xumus u Ilepuoguueckas cucrema sneMeHToB [1.J1. Mengeneesa

1.2 CtpoeHue BelljecTBa

1.3 Kiaccel HeOpraHM4YecKux CoeIMHeHUN

1.4 KuCnoTHO-OCHOBHBIE U OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA BELL[eCTB

1.5 Xumnueckas CBsA3b

1.6 KomrujieMeHTapHOCTb.
2. X¥uMHuecKas TepMOAMHAMHUKA M KMHeTHKa

2.1 DOHepreTvKa XMMHYeCKUX IPOLECCOB

2.2 Xumuueckoe U (U3nuecKoe paBHOBecHe

2.3 CKOpOCTb XMMUYeCKOM peakL[uM U CrIoCO0bI e€ peryiupoBaHUs

2.4 KonebaresnbHble peakLiu
3. XumMHuecKue CHCTeMbI

3.1 PacTtBOpSBI

3.2 [lucriepcHble CUCTEMBI

3.3 OneKTpoXUMHUUYeCKUe CUCTeMBbI

3.4 Karanusaropsl ¥ KaTaJuTH4YeCcKre peakliiu

3.5 IloysvMepsl U O/IUroOMepbl
4. Xumunueckas ujeHTuGuUKanus

4.1 AHaMTUUYeCKUW CUTHAJ

4.2 KaueCTBeHHBIM U KOJTMUECTBEHHbIN aHaIu3

4.3 Xumuueckue, (pr3UKo-XUMHUUeCKre U (pr3ryeckrie MeToZbl aHaau3a.

a) Metoanueckre peKoMeH/aliuM Jj1sl TOATOTOBKU K CEeMUHapy

[pu u3yueHnu Kypca «XuMHUsD» CTy/IeHTY HaJJ0 UCXO/IUTh U3 TOTO, UTO MOJIOBUHA OTBOAMMOTO
yueOHBIMU TJIaHAMH BPEMEHH TPAaTUTCSI Ha CAMOCTOSITeNTbHYI0 paboTy — MOATOTOBKY K
ceMUHapam, JlabopaTopHbIM paboTaM, 3auéTy.

. st onTUMabHOM OpraHU3aLiuy paboThl COBETyeM 3aHUMATbCsl M3y4aeMoi JUCLUTUTHON 3-4
yaca B HeJiesir0. O/IHOM M3 BaXKHBIX ()OPM CaMOCTOSITeIbHOM PabOTHI SIBJISIFOTCS CeMUHAPCKUe
3aHATHS.

CeMHHapCKoe 3aHsITHe — KOJIJIEKTUBHOe 00CY)K/IeHHe CTy/JeHTaMH T10/] pyKOBO/ICTBOM
TniperiofiaBaTesisi HanboJsiee KPYIHBIX MPo06sieM u3yyaeMoro Kypca. Llenb ceMUHapCKUX 3aHATHNA
— yriy6uTh 1 0000IUTE 3HAHMS, TIOJTyYeHHbIe Ha JIEKLUSIX U B TPOL[ecce CaMOCTOsITe/TbHOM
paboThI.

Hauatk paboTy criefyeT ¢ u3yueHus IjlaHa CEMUHAPCKOTO 3aHSATHSI, 03HAKOMJIEHUSI CO CITUCKOM
mutepatypsl. I1py NoAroToBKe K CEeMUHAPCKKUM 3aHATUSM C/1e[yeT MPOYUTaTh U KpaTKo
3aKOHCIIeKTHPOBaTh PeKOMEeH/IOBaHHYIO T0 TeMe uTepatypy. KoHCIeKT — 3To KpaTkoe
W3/I0’KeHe OCHOBHBIX TIOI0’KeHUH CBOMMH C/IoBaMH. PaboTa 1Mo KOHCITeKTUPOBaHUIO TTIOMOTaeT
B YCBOEHUHW MaTepHara.

Cnemyromuii 3Tarn paboThl — UTeHHe KOHCIIEKTA JIEKI[UN U PEKOMEH/[OBAHHOM K 3aHSATHIO
mutepatypbl. KOHCIIEKT JieKLui JaéT BO3MOKHOCTh COCTaBUTh 00I1lee rpe/icTaBieHre 006
OCHOBHBIX BOIMPOCAaX TeMBbI.

Ha ceMuHapcKux 3aHSITHSIX, B OOJIBIIMHCTBE C/Ty4YaeB, CTY/I€HTbI BBICTYIIAIOT 110 >KeaHHI0, HO
TIperiofiaBaTe/lb MOKET CTIPOCUTh MHeHHe 000ro 1o 06cyK1aeMbIM BoripocaM. HaunHath
BBICTYTIJIEHHE Ha/l0 C YETKOU (HhopMyTUPOBKH MPOOIeMbl, KOTOPYHO TIPeICTOUT PaCKpbITh. 3aTem
W3/I0)KUTh CBOIO TOUKY 3peHMs Ha pacCMaTpUBaeMblii BOMPOC, apryMeHTHDPYS e€, TTOJKperuisis
COOTBETCTBYIOLIUM (paKTHUeCKUM MaTepHaioM. B 3aK/THOUeHUH [1e/1at0TCs BBIBO/IBI.



PekomeH/yeTCsi TOBOPUTH TIPOCTBIM, SICHBIM SI3bIKOM, KOHKDETHO TI0 BOTIPOCY, a He "BooOie",
CBOMMHU C/10BaMU. KOHeUHO, BBICTyIIasi Ha CeMUHape MOXKHO I10/1b30BaThbCsl KOHCIIEKTaMU, HO
3710yTI0TPeO/ISITh STUM He CJieflyerT.

3HauuTe/bHYI0 TIOMOILIb [P MOATOTOBKE K 3aHATHSM CTyZeHTaM OKakeT [JIoccapyi (c/10Bapb
TePMUHOB), KOTOPBIN AaéTcs B asiaBUTHOM 1opsiike. CTy/1eHT 0/DKeH BbIOpaTh He00X0AuMBble
B OCBOEHUH TeMbl HayuHble TIOHSITUS U 3ayUUTb UX [Jisl TOTO, UTOOBI UCII0J/Ib30BaTh B PACKPBITHH
JAHHOM TIPO0/IeMaTHKH.

TeMbl J1a00PaTOPHBIX padoT
1. OCcHOBHBIE K/1aCcChl HEOPraHUUECKHUX COeJMHEHNUH
2. CKOpOCTb XMMWUYECKUX peakLii
3. X¥MHUUeCcKoe paBHOBecHe
4. OrnpesiesieHHe KOHLIeHTpaLMi PaCTBOPOB
5. I'mpponus
6. [IpoussesieHre paCTBOPUMOCTH
7. OKMC/IUTe/IbHO-BOCCTAaHOBUTE/IbHBIE PeakLiuu

7. O1jleHOYHbIE CpPe/ICTBA //Is1 MPOBeieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

a) [nanupyembie pe3yabTaThl 00yUeHUs U OL[eHOUHbIe CPe/[CTBA AJIs TIPOBeJeHUs
TIPOME)KYTOUHOM aTTecTal|i.

CTpyKTypHbIH
InaHupyemble pe3y/IbTaTbl
3/IeMeHT OLleHOuHbIe Cpe/icTBa
obyueHust
KOMIIeTeHI{N

OIIK-4 roToBHOCTB COYeTaTh TEOPHIO U MPAKTUKY /ISl pellieHUs HH)KeHepPHBIX 3aja4

CcoelMHeHUsI XUMHUYeCKHe CBOWCTBa
Y B3aMOCBSI3b XUMHUUYECKHX

3Hatb - OCHOBHBIE OIpeJie/IeHNs U Bompocs! 151 HOATOTOBKH K K3aMeHy I10 JUCLUTITAHE
TIOHATHUS] XMMUUECKHX 3aKOHOB,
- CTpOeHue aToMa, 1. [Ipeamet u 3ajaun XUMHU. 3HaYeHHUEe XUMUU.
- XUMHAYeCKHe 3JIeMEeHThI U UX 2. Crpoenue atoma. Moziern atoma (Mopo3oBa,

Pe3epdopza, Bopa). Teopust Bopa. YpaBnenue I1nanka. [TpuLumn
HeorpezeniéHHoCTH [eit3erbepra. BonHoBast GyHKLust. YpaBHeHve

BellleCTB [Ipesunrepa.

- 0011j1e 3aKOHOMEPHOCTH 3. KBaHTOBO — MeXaHHUeCKHe Mpe/iCTaBleHus 0 CTPOeHUN
TIpPOTeKaHUsI XUMUUEeCKUX PeaKIyii; aToma. KanrtoBble uricia u ux GU3UUECKUM CMBICTL.

TIPUPO/LY XMMHYECKUX peakIni, 4. PacripezienieHre 371eKTPOHOB MHOT'03/1eKTPOHHOM aToOMe.

UCIIO/Ib3YEeMBIX B
MeTa/ULypri4ecKix IPOU3BOJACTBAX
- TIPAMEHSITh XUMHAYecKHe
3HaHUs B IPO)eCCHOHABHOM
[iesiTesIbHOCTH,

- WCTIONB30BaTh UX Ha
MEeX/IUCLIUTUIMHADHOM YPOBHE

IMpunuun IMaynu. ITpasuso I'yupja. ITopsiiok 3anoHeHust
3J/IEKTPOHHBIX [10ZyPOBHEH.

5. [Tepuoznueckuii 3aKoH U [leprozgnueckast cuctema
[1.1.MeHpeneesa. s-, p-, d-, f- snemenTsI. [lepuogUHOCT
HU3MeHeHUs CBOMCTB 571eMEeHTOB: OTHOCUTe/bHast
3/1eKTPOOTPULIATEILHOCTD, ITOTeHL{al MOHU3aLuK, CPOJCTBO K
3/IeKTPOHY, paJjlyC aToMa, BOCCTaHOBUTe/IbHAsl U OKUC/IUTe/bHasl
CroCOGHOCTH 3/IEMEHTOB.

6. KoBasneHTtHas cBsi3b. CBOICTBa KOBAaJIeHTHOH CBSI3U:
TIPOYHOCT MOMISIPHOCTD, HACBIIL}AeMOCTb, HallpaB/IeHHOCTb,
rubpuan3aLysi, KpaTHOCTb.

7. OOMeHHBIH 1 JI0HOPHO-aKL[eNITOPHBIN MeXaHU3M
o6pa3oBaHust KOBaJIEHTHOM CBSI3U.

8. y-, P-, [i- CBSI3b.

9. MeTozp! MosieKy/ISIpHBIX opbutaneii (MMO) u

BaneHTHbIX cBs3ell (MBC). CpaBHUTe/IbHAS XapakTeprcTiika MMO
u MBC.

10. VloHHas1 CBSI3b U eé CBOICTBa.

11. Bopiopo/iHast CBsI3b U MEeXXMOJIEKYJISIPHbIe
B3aUMO/IeHCTBYS (MHAYKLMOHHOE, IUCTIePCUOHHOE,
OpHeHTaI[OHHOe).

12. KomrmekcHble coeiuHeHusl: CTpOeHue, XapaKTep CBSI3H,
guccoupanyst. Kiaccrudukaiiyst KOMIUIEKCHBIX COeJUHeHUI.

13. XuMuueckasi TepMOJMHaMUKa. BHyTpeHHsIs1 sHeprusl.
ITepBeIii 3aKOH TepMO/JMHAMUKHU.

14. Durasnbmus obpa3oBaHus BelecTsa. 3akoH ['ecca u ero
TIpUMeHeHHe.

15. DHTpONUs Kak Mepa TepMOJJMHaMUYeCKon
HeoOpaTUMOCTH npoliecca. BTopoii 3aKoH TepMo/jMHAMUKH.

16. CBobogHas sHeprust ['nbb6ca. CamMmorpon3BoIbHOCTh
IIpOTeKaHusl peaKLid.




CTpyKTypHBIH
3/1eMeHT
KOMIIETEHLIN

[1aHupyemble pe3y/IbTaThl
00yueHHst

OL[EHO‘JHLIG cpencTBa

17. XuMuueckast KUHeTHKa. 3aKoH JiedCTBYOLIUX Macc
TOMOTeHHBIX ¥ FeTeporeHHbIX cucTeM. CKOPOCTb NPSIMOU U
obparHoii peakujuii. KoHCTaHTa CKOPOCTH XUMUYECKOH peaKLiy.
ITopsiio0K ¥ MO/EKY/ISIPHOCTb peakLiy.
18. BrusiHMe TemriepaTypbl Ha CKOPOCTb XMMUUECKOM
peaxuun. [TpaBuio Banr-I'odda. DHeprus akTUBaiy. YpaBHeHHe
Appenuyca.
19. T'oMOreHHbIH U reTeporeHHbIN Katanus. KataniusaTtopsl 1
MHTHUOUTOPBI.
20. Xumuueckoe paBHoBecHe. CMelljeHre XUMUUeCKoro
paBHOBeCHUS! [IPH U3MEeHeHUU YCI0BUH NIPOTeKaHUsl XMMUIeCKUX
nipotieccos. [Tpunnun Jle-IllaTesbe.
21. PactBopbl. CBOICTBa pacTBOPOB.
22. Crioco06bl BhIpaKeHUsT KOHLIEHTPAL[UK PACTBOPOB
(poLieHTHas, MOJISipHast, HOpMarbHasi, MOJIs/IbHAs, TUTP).
23. 3akoHbI Paysiss. Ocmoc. D0yIMOCKOMNHS U KPUOCKOTTHSL.
24, PacTBOpbI 271€KTPOUTOB. DNEKTPOIATHYECKAsT
guccoupanyst. CreneHsb Arccolyanyu. KoHcraHTa auccolyanym.
25. VloHHOe npousBe/ieHre Bo/ibl. BoZlopo/iHbli okasaresnb
(B.pH) pacTBOpOB.
26. 'ugponus coneid. KoHcTaHTa ruzipomsa.
27. ITpousBesieHre paCTBOPUMOCTH.
28. [MucniepcHble cucteMbl. KossoniHble pacTBOPSI,
CBOWCTBA.
29. CTtpoeHue MULIe/IBbI KOJUIOU0B OnTHYecKre U
J/IeKTPUYeCKUe CBOMCTBA.
30. OKMCUTebHO-BOCCTaHOBUTe IbHBIE peakiuy (OBP).
VIoHHO-3/1eKTPOHHBIN MeTo/| ypaBHUBaHusi OBP.
TepmoprHaMHvecKasi BepOSITHOCTb NpoTekaHust OBP.
31. OnexTpoAHbIi noTeHMan. CTaHAAPTHBIHN 3/IeKTPOHbINA
noTteHuuan. BogoposHblii noteHuuan. YpasHeHue HepHcra.
32. lanbBaHWUECKUI 371EMEHT: YCTPONCTBA, MPOLIECCHI.
TIpOTeKarollye Ha KaToze ¥ aHofe.
33. 3/C u sneprust ['n66ca raJbBaHMYECKOr0 31eMeHTa.
34. Dnektponu3. 3akoHbl Papajies. DIeKTPOXUMUUECKUI
5KBUBa/eHT. BbIXOZ 10 TOKY.
35. OneKTpo/M3 pacr/aBoB U PaCTBOPOB Ha PaCTBOPUMBIX U
HepacTBOPUMBIX 3/1eKTpozax. ITocieoBaTebHOCT paspsiia MIOHOB
TIPH 3/IEKTPOJIM3e Ha aHoJe U KaToze.

36. TTonsipusanus, eé npuumHsl. [lepeHanpspkeHue.

YmMmeThb

- IPOTHO3HMPOBATh U
OTIpe/ie/IATh CBOWCTBA COeAMHEHHI 1
HarnpasJIeHNs] XUMUUeCKHUX

peaxILyi;

-HCTI0/Ib30BATh CIIPaBOUHYIO
JIUTePaTypy A/Is BHITOTHEHUs
pacyeTo

=0CYIL|eCTB/IATh KOPPEKTHOE
MaTeMaTH4ecKoe OIHCaHue
XUMUYECKUX SBJICHUIN
TEeXHOJIOTMYeCKHX TTPOLIeCCOB..

IpuMepsI 3aau

3azaua Nel
[nsa peakuyu CH4 (r.) + CO2(r.) = 2CO(r)+ 2H2(r)
ornpe/ie/IiTe BO3MOKHOE HarlpaB/ieHHe CaMOIIPOU3BOIBHOIO TeUeHHs peakil{iy
MpH CTaHAAPTHBIX YCJIOBUSIX M TIpU  TeMriepaType T = 927 0C, ec/u TerioBoi
3¢ dekT peakiu /10 3aJaHHON TemIlepaTypbl He U3MEeHUTCSI.
YKakure: a) BbIe/AeTCs WX MOI/IOMIAeTCsT SHEPTUs B XO7ie PeaKLiiu;

6) mpruKHY Hali/[eHHOr0 W3MeHeHHUs SHTPOIIHH.
PaccuuraiiTe TeMriepaTypy Hauasa peakLuu

3azaua Ne2

Peakiusi rporekaeT no ypaBHeHutro: 02 (r.) +2 CO (r.) = 2 CO2 (r.).
HayvasibHble KOHIIEHTpAlMK pearupyrolyx BeljecTB paBHbl: [02] = 1,2 Mosb/1,
[CO] = 0,8 monb/m1.

Bo ckonbKo pa3 M3MeHUTCS] CKOPOCTb MNPSIMOII peakliuy, Korzia popearupyeT
30% CO?

Bo CKOBKO pa3 M3MEHSTCS CKOPOCTH NPUMOW M 0OpaTHOW peakLH, eciu
YBe/INUMTh laB/ieHYe B CUCTeMe B [Ba pasa?

3azaua Ne3
B kakom ob6beme BoAbl ciefyeT pactBoputh 135r SnCl2 st momyuenus 3M
pactBopa xsopuza onosa (I1) ¢ moTHocThiO p= 1,405 1/MT?
PaccuuTaiite:

a) MaccoBYIO [I0JIIO BellleCTBa B PaCTBOPE;

6) MOJISIPHY!O KOHLIEHTpAL{MI0 SKBHUBAJIEHTa;

B) MOJIS/IBHOCTb;

r) TUTP;

/1) MOJIHYIO [IOJII0 BelljecTBa B pactBope. [lozbepure

K03(pUINeHTBl B ypaBHEHMSX OKHMC/NTE/IbHO-BOCCTAHOBUTE/IBHBIX DPeaKIUH.
YKakuTe TUI Ka>K/I0H peaKi{1H.

3aziaua Ne 4




CTpyKTypHBIH

Hf[aHI/[pyEM]:Ie pe3yibTaThl

3/IeMeHT oBysenm OueHOYHBIE CpeZicTBa
KOMIIeTeHL{UN
PaccuvtaiiTe 3/1€KTPOZIBIIKYLIYIO — CUILY Y olpe/ie/luTe HarpaBjeHUe
CaMOIIPOM3BO/IBHOIO  TIPOTeKaHWsl I1epPBOM peakuud IIpY CTaHJAPTHBIX
YC/IOBUSIX, ~ WCTHO/MB3ys ~ 3HaueHWsl  OKHUC/IUTebHO-BOCCTaHOBUTENBHBIX
TIOTeHLIMa/IOB:
HJ + H3PO4 - J2 + H3PO3 + H20
HNO2 - HNO3 + NO + H20
H[AuCl4] + H202 + NaOH - Au + NaCl + 02 + H20
NH4ReO4 + H2 - Re + NH3 + H20
KBrO - 02 + KBr
Bnagets - CPaBHUTE/ILHO HEGOJIBLINM 4. TJABOPATOPHAS PABOTA Ne3

UKCJIOM PACUYETHBIX U JIOTHUECKUX
aJITOPUTMOB,

- IpOGeCCHOHATBHBIM I3BIKOM
B 00/1aCTH XUMUH

- IPAKTHYeCKUMH HaBbIKaMU
WCII0J/Ib30BaHMsI 37IEMEHTOB XMMHUU B
NPYTUX JUCIUIITAHAX,

- OCHOBHBIMHM METOAAMH
peliieHust 3324 B 06/1aCTU XUMHUH

- OCHOBHBIMH METO/[aMH1
WCC/IeJOBaHUS B 00/1aCTH XUMUH,

-criocobamu
COBEpIIIEHCTBOBAHHSI
ripoeCcCHOHAIBHBIX 3HAHUH U
YMeHHUIA My TEM HCII0/Ib30BAHUS
BO3MOXKHOCTel HH(OPMAIMOHHON
cpefpl..

XNMHNUYECKOE PABHOBECUE

Llenb paboThl: M3yueHHe BIMSHUS KOHLIEHTPAL|Mii peareHTOB M TEMIIepaTyphbl
Ha XMMHUYecKoe paBHOBecHe.

4.1. OCcHOBHBbIe TeopeTHUeCKHe TOI0XKeHHUsT

BO/BIIMHCTBO XMMUUECKMX peakLuil siBisitoTcsi obpatimbiMu. O6paTuMble
PeaKLi MOTYT MpPOTeKaTh Kak B MPSIMOM, TaK U B 0OpaTHOM HampaBJIeHHUsIX.
O6paTiMble peakLH TPOTEKAIOT /J0 COCTOSTHUSI XUMUYECKOTO PaBHOBECHS.
TepMoAVMHAMUYECKUM  YC/IOBMEM  XMMHUECKOTO  PaBHOBECHsSl  SIBJISETCS
PaBeHCTBO

KoHIleHTpalii  peareHTOB, KOTOpble yCTaHAaB/IMBAIOTCSI B  COCTOSHUM
XMMHUECKOr0 PaBHOBECHS], Ha3bIBalOTCSI PABHOBECHBIMU KOHLIEHTPALIUSIMH.

B cocToslHMM XMMMYeCKOro paBHOBECHSI CKOPOCTb TIPSMOM DeaKIii paBHa
CKOpOCTH 00paTHOM peakLuH.

PaccMoTpuM 06paTHMy0 XUMUUECKYH0 PeaKLU0

3anuieM BbIpa>KeHWUsI /sl CKOPOCTel MpsIMOM ¥ 00paTHOM peakIyii:

>

s
rjie vip, vobp — CKOPOCTH MPsIMOi ¥ 006paTHO# peakLuii COOTBETCTBEHHO,

kmp, kobp - KOHCTaHTBI CKOPOCTM TIpSIMOM W 00paTHOW peakiuii
COOTBETCTBEHHO,

CA, CB, CC, CD — paBHOBecHble KOHLeHTpaluu peareHtoB A, B, C, D
COOTBETCTBEHHO,

a, b, ¢, d — crexromeTprueckre KO3 (UIHEHTH B YPaBHEHUH PeakIH.

B cocrosiHuy paBHOBecHs1 , TOT/ia:

Beipasum
O603HauuM , TOrja:

)
rae KC — KoHCTaHTa XMMHUYeCKOro PaBHOBECHSI.

TakuM 06pa3oM, KOHCTaHTa XMMHYECKOrO DaBHOBECHsI PaBHA OTHOLIEHHIO
[POM3BEJEHUsT DABHOBECHBIX KOHL|EHTpAL|Mii TPOAYKTOB  peakuuud K
MPOM3Be/IeHUI0 PAaBHOBECHBIX KOHLIEHTPALMH MCXOAHBIX BELIECTB, B3STHIX B
CTereHsIX UX CTEXHOMETPHUECKUX KO PHULIMEHTOB.

KoHCTaHTa XMMHYECKOTO PaBHOBECHsl 3aBUCHT OT TIPUPOJbI PEareHTOB U OT
TeMIepaTyphl.

KoHCTaHTa XWMHMYECKOr0 pAaBHOBECHs He 3aBHCHT OT KOHLIeHTpaLi
peareHToB, T.K. 0NpPH H3MEHEHWH KOHLIEHTpallid OJHOTO W3 pPeareHToB
KOHLIEHTPAL|MM OCTa/IbHBIX PeareHTOB TOXKe M3MEHSTCs, HO MX COOTHOLIeHHe
OCTaHeTCs! TIOCTOSIHHBIM, paBHbIM KC.

KoHCTaHTa XMMHYECKOTO PaBHOBECHsI He 3aBHCHT OT KaTa/lu3aTopa, TaK Kak
KaTa/M3aTop OZMHAKOBO YCKOPsieT NPSIMYIO U 00paTHY!O peakLjiH.

KoHCTaHTa XMMHUYECKOTO pPaBHOBECHs CBsi3aHa CO CTaHZJAPTHOW SHepruei
I'n66ca XMMUUECKOH peakijii COOTHOILIEHHEM:

,
rae 0GOr — cranzapTHas sHeprusi ['n66ca peakiy,

R — yHuBepcasnbHas ra3oBas IIOCTOsSIHHaS,

T — TemniepaTypa.

Ecnu 13MeHsIIOTCS BHelIHYe YC/IOBUS, BAUSIOIMe Ha XMMHUUYecKoe paBHOBecue,
TO XMMHUYECKOe PABHOBECHE HapyIIaeTcs (CMeIaeTcs).

Ecmm B pesynbraTe cMelljeHMsI XMMMYeCKOTO DaBHOBECHsl YBeIWUMBAROTCS
KOHLIeHTpalluM NIPOAYKTOB PeaKL{iy, TO FOBOPSIT, UTO XMMHUYeCKOoe paBHOBecue
CMeCTUIOCh BIpaBo. Eciiu B pesyrbrate cMellleHHUs XMMUYECKOTO PaBHOBECHUS
YBeIMUMBAIOTCS  KOHLIEHTPALUM HCXOJHBIX BellecTB, TO TOBOPST, UTO
XUMHYeCcKoe paBHOBeCHe CMeCTU/I0Ch B/IeBO.

Ipunuun Jle [Martense.

Ecmu Ha cucteMy, HaxoJsLIYIOCS B COCTOSIHUM XMMHUECKOTO paBHOBECHS],




CTpyKTypHBIH
3/1eMeHT
KOMIIETEHLIN

[1aHupyemble pe3y/IbTaThl
00yueHHst

OL[EHO‘JHLIG cpencTBa

OKa3bIBaeTCsl BHellIHee BO3ZelCTBUe, BMsIOLee Ha XMMHUYECKOe paBHOBeCHe,
TO B CHUCTeMe TPOMCXOJUT TaKoe CMelljeHHe XUMHUYeCKOr0 paBHOBeCHs, B
pe3ysibTaTe KOTOPOro BHELIIHee BO3/jeHCTBHe 0C/1abIseTcs.

BrusiHve KOHLIEHTpaLii peareHTOB Ha XMMHUYECKOe paBHOBeCHe.

EciM  yBenWUuTb KOHLIEHTPALMM MCXOJHBIX BelIeCTB, TO XUMHUECKOe
paBHOBeCHe CMeIfaeTcsi B CTOPOHY X YMEHBIIEHWs], T.e. B CTOPOHY IPsSIMOit
peakLuy, T.e. BpaBo. EC/iM yMeHbUIUTh KOHL|EHTPALMK UCXO/HBIX BeLecTB, TO
XMMHUECKOe PaBHOBECHE CMeIaeTCsi B CTOPOHY MX YBeJMUeHUs, T.e. B CTOPOHY
obpaTHOM peakiuy, T.e. BJIEBO.

Ecm  yBeMuMTh KOHLIEHTpAldM TPOJYKTOB peakLUHd, TO XUMUYecKoe
PaBHOBECHE CMEIAeTCsi B CTOPOHY UX YMEHBILIEHUsI, T.e. B CTOPOHY 00OpaTHOM
peakLuy, T.e. BjieB0. EC/IM yMeHbIINTb KOHLIEHTPALUU MPOAYKTOB peakLiu, TO
XMMHUECKOe PaBHOBECHE CMeIllaeTCsi B CTOPOHY MX YBe/IMUYeHMs, T.e. B CTOPOHY
MIpSIMOY peakLiuy, T.e. BIIPaBo.

BrusiHMe TemIiepaTypbl Ha XMMUUECKOe paBHOBeCHe.

Ilpy TmOBBIIEHWM TeMIepaTypbl XUMWYECKOe paBHOBECHE CMeLlaeTcs B
CTOPOHY €e TOHIKeHUs, T.e. B CTOPOHY PeaKLMi, MAYIIMX C IOrJIoLIeHreM
TEIIOTH], T.e. B CTOPOHY HZ0TepMUueckux peakuui ([Hr [ 0).

Ilpy TMOHW)XeHWU TeMrepaTypbl XWMHUYeCKOe paBHOBeCHe CMellaeTcsi B
CTOPOHY ee TMOBBIIEHUs, T.e. B CTOPOHY peakKLui, WAYLIMX C Bble/leHHeM
TEIIOTH], T.e. B CTOPOHY 9K30TepMHuuecKyx peakuuid ([Hr [ 0).

BrusiHMe aB/ieHust HA XMMUYeCKoe paBHOBeCHe.

[laBrieHue BIMsIET HA XMMUUYECKOE PABHOBECHE 0OPaTUMbBIX Peakiinid, UAyIInX C
W3MeHeHVeM KOJIMYecTBAa BelljecTBa ra3000pasHbIX peareHToB. Ecim ke B
00paTUMOIl peakIMM KOJIMYECTBO BeILeCTBA Ta3000pa3HbIX peareHToB He
U3MEHSIeTCS, TO JlaB/ieHue He B/IMsieT Ha XMMUUeCKOe PaBHOBeCHe.

Ipy MoOBBbILIEHMM JaB/lIeHUs XMMHUYeCKoe paBHOBeCHe CMelljaeTcs B CTOPOHY
€ro TOHW)KEHUS, T.e. B CTOPOHY peakUWid, WAYIIMX C YyMeHblLIeHHeM
KOJIMYECTBA BEIeCTBa ra3000pa3HbIX peareHToB.

Ipu noHWKeHUU laB/eHKs1 XMMUUeCKoe paBHOBeCHe CMelljaeTcsi B CTOPOHY ero
MOBBILIEHNS, T.e. B CTOPOHY peakLMi, WAYLMX C yBeJUYeHHeM KOIWYecTBa
BeIL[eCTBA ra3000pa3HbIX PeareHToB.

4.2. TIopsi/10K BbINOMHeHUs JabopaTopHOW paboThl

Ob6opyzoBaHWe W peakTHBBI: XUMWUYECKHe CTaKaHbl; MHKpOIIIATesb;
TIPOOMPKY; 3/IEKTPOIIMTKA; alleTaT HaTpHsl; PacTBOPbL: HUTpaTta »ene3a (III),
pOJaHN/a Ka/usl, HUTpaTa Ka/us; MHAUKATOpBbI: (eHo/pTaIenH.

4.2.1. BnusiHe KOHL|eHTpalMii peareHTOB Ha XUMUYeCKOe paBHOBeCHe

B xuMHJeckuil cTakaH Haseiite 1o 6-7 M/ pacTBOpoB HHTparta kese3a (III) u
pojaHusa Kamust. IlosiBnsieTcst XapakTepHOe KpacHOe OKpallMBaHMEe PacTBOpa,
obycrioBeHHOe 06pa3oBanueM poganuza xxenesa (I11):

[To M3MeHEeHHI0 WHTEHCHBHOCTH KPACHOTO OKpALIMBAHHs DPacTBOPa MOXXHO
CYAWTb O CMelleHUH XUMUYeCcKoro paBHoBecus. Ec/im B pesysbTate cMelljeHUst
XMMHMYECKOT0 DaBHOBECHsl KpacHOe OKpallliBaHHWe pacTBOpa YCHIMBAETCH,
3HAUWT, XUMUYECKOe PaBHOBECHe CMeIaeTcs BrpaBo. Ec/u ke B pe3ysbrare
CMellleHUsT XMMMYEeCKOro paBHOBECUsl KpacHOe OKpalllMBaHWe pacTBopa
ocabeBaeT, 3HaUUT, XUMUUECKOe PaBHOBECHE CMeLIlaeTCst B/IeBO.

Pasneiite monyueHHbIH pacTBop B 4 po6upku. [JobaBbTe B MepBYIO MPOOUPKY
1 My pactBopa Hutpara xese3a (III), Bo BTopyto mpobupky — 1 My pactBopa
POZlaHUJA Kanvisl, B TPeThlo MPOOMpPKY — 1 M/ pacTBopa HUTpaTa Kaius. B
YeTBEPTYIO MPOOUPKY Z06aBbTe 1 MJT AUCTU/TMPOBAHHOM BOJBI.

OTMeTbTe HW3MEHEHHe WHTEeHCHBHOCTH KpaCHOr0 OKpalllhBaHWsA PacTBOPDOB B
rpobupKax. Pe3y/bTaThl ONBITOB MPe/CTaBbTe B BH/E TaOIULBI:

3menenue Hanpasnenu
[HobaBeHO | MHTEHCHMBHOCT | e CMeljeHHs
Ne Bell[eCTBO u KPacHOT0 | XHMMUYecKor
OKpallBaHUs 0
pacTsopa PaBHOBECHUSI
1. Fe(NO3)3
2. KCNS
3. KNO3

CpenaliTe BLIBOJ O B/MSHUM KOHLIEHTpAI[UMi peareHTOB Ha XUMUYECKOe
paBHOBecHe.

4.2.2. BnusiHue TeMriepaTypbl HA XUMUYeCKOe paBHOBecHe




CTpyKTypHBIH
3/1eMeHT
KOMIIETEHLIN

Hf[aHI/IpyEMbIe pe3y/ibTaThbl

OLleHOUHbIe Cpe/iCTBA
00yueHHst . PEA

Hacebimbre HeGosbIIOE KOMMUYECTBO KPUCTA/UTMUECKOTO allerata HaTpusi B
TePMOCTOWKHI XUMUUECKHI CTakaH. [Jo6aBbTe HECKOIBKO Karie/ib CIIMPTOBOTO
pactBopa ¢eHondranerHa. Harpeiite ctakaH Ha 3eKkTporuiuTke. [losiBiseTcs
XapakTepHOe Ma/JMHOBOe OKpalllBaHWe (eHosndTasenHa, 00yC/I0BIeHHOe
obpa3oBaHHeM r'HAPOKCH/IA HATPUS:

ITo M3MeHeHUIO OKpallMBaHUs (eHoN(pTaTerHa MOXKHO CYAUTb O CMeLeHHUH
XMMHUYECKOro paBHOBecus. Eciu B pe3ysbTaTe CMeILjeHHs] XHMHYECKOTO
PaBHOBeCHs TOSIBISIETCS MalMHOBOE OKpalllMBaHWe (eHosdTaNenHa, 3HavuT,
XHMMHUeCcKoe paBHOBeCHe CMelljaeTcsl BIpaBo. Ec/u ke B pe3y/bTaTe CMellleHHs
XMMHUYECKOr0 paBHOBECHS MaJMHOBOe OKpaiiuBaHue (eHosTanenHa
HCcYe3aeT, 3HauMUT, XMMUUYeCKOe PaBHOBECHEe CMeIlaeTcsl BIIEeBO.

Y6epurte cTakaH C 3JIeKTPOIUIMTKU. MallHOBOe OKpalliBaHue (GeHon(pTaIenHa
HCYe3aer.

Pe3y/bTaThl OMBITOB Npe/iCTaBbTe B BU/lE Tab/IMLIBI:

Ne | M3menenue OkpalimBaHue HampaBnenue cwmeleHus
TeMIepaTypbl teHondTanenHa XVM.paBHOBeCHsI

CpienaiiTe BbIBOJ, O BJIMSIHUM TEMIIEPATypbl HA XUMUYECKOe DaBHOBECHE.
4.3. KOHTpO/BHBIE BOIIPOCHI

O6paTrMble XMMHUeCKHe PeaKLiiu.

XuMHuueckoe paBHOBeCHe.

TepMoANHAMHUYECKOe YCIOBHE XUMUYECKOTO PaBHOBECHSI.
KoHCTaHTa XUMUYECKOTO PaBHOBECHSI.

. CBsi3p KOHCTaHTBI XHMHYECKOrO PpABHOBECHSI CO CTaHZapTHOW
Hepruei ['n66ca XMMHUUeCKOW peakLi|H.

IIpunuun Jle Hlatense.

BriuisiHHe KOHLIEHTpPALIMi PeareHToB Ha XMMUUECKOe PaBHOBECHE.
BivisiHUe TeMriepaTypbl Ha XMMUYECKOe paBHOBECHe.

BiivisiHUe JjaB/ieHrs] Ha XUMIYecKoe paBHOBECHe.

CENOE Ok WN &

6) ITopsiok MpoBeJjeHUsl TPOMEKYTOUHOM aTTeCTalluy, TIoKa3aTend U KpUTepuu OL|eHUBaHUSI.
[TpomesKyTOUHasi aTTecTalus 1Mo AUCHUIUTHHE « XUMUS» BK/IIOUAeT TeOPeTHUeCKHe BOTIPOCHI,
TI03BOJISIFOIIIYE OLIEHUTh YPOBEHb YCBOEHHS 00yUaroI[UMUCS 3HAHUM, BBIIBUTH CTETeHb
c(hOpMHPOBAHHOCTH YMEHUH U BJIaieHUH, BBITIOJTHeHHe /1Tab0paTOPHBIX PabOT U IMPOBO/UTCS B
¢dopme 3aueta. [l ycrieltHOW ¢Zjauy 3ayeTa CTYJEeHT J0/DKeH KaueCTBEHHO MOATOTOBUTHCS K
CeMUHApPCKUM 3aHSATHSIM, a Ha CeMHHape, B X0/ie 3aHSATUM MPOIeMOHCTPUPOBATh CBOU 3HAHUSI.
CTyzeHTbI, He MOKA3aBIIMe 3HAHUI Ha CEMUHAPCKUX 3aHATUSIX MOTYT OBITh He JIOMYIIEeHbI /10
3aueTa U JO/DKHbI OTUYMTATHCS B MHAUBUAYaTbHOM TOpsiKe.

[171s1 TosTyueHust 10Ty CKa K 9K3aMeHy 110 JUCLIMIUTMHE 00yJaroIuics JODKeH:

. MOCEeTUTh BCe 3aHATUSA (JIeKLIMOHHbIE Y MPaKTUYeCKHe) M0 AUCLIUIIINHE;

. BBITIO/THUATH MPAKTUUECKHe U CaMOCTOsITe/IbHbIe paboTkl coryacHo PIT/ (M);

. BBITTOJIHUTH TeCTOBbIE 3a/jlauM 10 COOTBETCTBYIOLLUM TeMaM;

. pa3paboTaTh, 3alUTHUTH ITPe3eHTALHIO 110 TeMe, IPeJI0KeHHOW Tperio/iaBaTeseM;
. TpoMTH cobeceloBaHue TI0 BOTIPOCaM, TpefcTaBaeHHbIM B PIT/T (M)..

3a/iauy ¥ TECTHI AJIs1 CAMOCTOSITeIbHOW PaboThI CTYZEeHTOB cM. B [IpuoykeHuH.

8 YVuyeOHO-MEeTOTHYECKOoe " uHPOPMaAITHOHHOE odecrieueHre
OUCHHUIUIHHBI (MOIYJIs1)

a) OcHoBHas MTeparypa:
1. O6mas 1 HeopraHuueckast Xumusi: yuebHoe nocobue: B 2 Tomax / E. B. CaBuHKuHa, B. A.
Muxaitnos, FO. M. Kucenés [u ap.]. — Mockga: JlabopaTopus 3Hanui, [6. r.]. — Towm 1:



3akoHbl ¥ KoHLeruu — 2018. — 494 c. — ISBN 978-5-00101-602-1. — Tekcr:
3JIeKTPOHHBIH // JIaHb: 3/1eKTPOHHO-01O/MMoTeuHasi cuctema. — URL:
https://e.Janbook.com/book/107884 (mata obpamerus: 26.09.2020). — Pexxum goctyma: st
aBTOpU3. TI0JIb30BaTe/IeH.

0) JonmoHUTE/IbHAA IMTEPaTypa:

1. Amnanmutuyeckass XuMusi. TUTpUMeTpUUeCKWe U TPaBUMETPUUYECKHEe MeTO/bl
aHasmm3a: yuebHoe mocobue / U. A. BapnamoBa, H. JI. Kanyruna, JI. T'. Konsiga [u gp.];
MI'TY. - MaFHI/ITOFOPCKI MI'TY, 2016. - 1 snektpoH. onrt. guck (CD-ROM). - 3ara. ¢ Tuty.

5KpaHa. URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=2564. pdf&show =dcatalogues/1/1130366/2564.pdf&view=true =~ (mata  oOpaieHus:
14.05.2020). - MakpooOBeKT. - TeKCT: 3/1eKTpOHHBIN. - CBeJileHus1 JOCTYIHBI Takke Ha CD-

ROM.

2. Konsiga, JI. T'. Xumust: yuebHoe nocobue / JI. I'. Konsiza, JI. T'. Tapactok; MI'TY. -
Marnutoropck: MI'TY, 2015. - 1 snektpoH. onrt. guck (CD-ROM). - 3ar. ¢ TUTy/1. 3KpaHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/
1/1123821/21.pdf&view=true (mata oOpamienus: 14.05.2020). - MakpooObekT. - TeKcT:
3/1IeKTPOHHBIN. - CBeJleHus1 AOCTYIHBI Takke Ha CD-ROM.

3. KpeioBa, C. A. AHanutrudeckass xumusi. KosndyecTBeHHbIE METO/bl XUMHUUECKOTO
aHasm3a: yuebHoe mocobue / C. A. Kpeinosa, 3. Y. Koctuna, Y. B. TTonypko ; MI'TY. - [2-e
W3[., TIOATOT. 1o 1ey. u3f. 2017 r.]. - Marauroropck: MI'TY, 2018. - 1 371eKTpOH. ONT. AUCK
(CD-ROM). - 3ars. C TUTYL. 5KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/
1/1514287/3472.pdf&view=true (mara obpamjenus: 14.05.2020). - Makpoo6bekT. - TekcT:
3JIeKTPOHHBIN. - CBeZieHus1 A0CTyIHBI Takke HAa CD-ROM.

4. KpbioBa, C. A. AHamuTrueckass xumus. KosMuecTBeHHbIe MeTOAbl XUMUYECKOT'0
aHasm3a: yuebHoe mocobue / C. A. KpoinoBa, 3. . Koctuna, U. B. Tlonypko; MI'TY. -
Marsuroropck: MI'TY, 2017. - 115 C.: WJL., TabJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/
1/1131778/2709.pdf&view=true (mata obpamjerus: 14.05.2020). - Makpoo6bekr. - TekcT:
3JIeKTPOHHBIN. - IMeeTcsl nmeuaTHbIN aHasIOr.

5. Ilonypko, U. B. TlpuknagHas xumust: yuebHoe mocobue / U. B. IMonypko, C. A.
Kpbuiosa, 3. . Koctuna; MI'TY. - Marauroropck: MI'TY, 2016. - 1 371eKTpoH. ONT. AUCK
(CD-ROM). - 3ar. C TUTY/I. 5KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2656.pdf&show=dcatalogues/
1/1131189/2656.pdf&view=true (mara obpamjerus: 14.05.2020). - Makpoo6bekr. - TekcT:
3JIeKTPOHHBIN. - CBeZieHus1 A0CTyIHBI Takke HAa CD-ROM.

B) MeTouuecKue yKa3aHHsI:

1. OOmias ¥ HeopraHuueckas XMMHSI: MeTO[]. YKa3aHUs U KOHTpoJ. 3afanusi / C. A.
KpbuioBa, 3. N. KoctuHa, E. C. MaxoTtkuna, U. B. ITonypko ; MI'TY. - Marautoropck: MI'TY,
2011. - 1 o>nektpoH. ont. guck (CD-ROM). - 3arn. ¢ turyn. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1251.pdf&show=dcatalogues/
1/1123429/1251.pdf&view=true (mata obpamjenus: 14.05.2020). - MakpooObekT. - Tekcr:
3/1eKTPOHHBIN. - CBeZieHUs1 AoCTyIHBI Takke Ha CD-ROM.

2. KpeuioBa, C. A. BeejeHue B Hamnpas/ieHHe "XyUMHUUecKass TeXHOJIOIUA'": [IPAKTUKYM /
C. A. KpbuioBa, Y. B. TTonypko ; MI'TY. - Maruuroropck: MI'TY, 2019. - 1 3/1eKTpOH. OIT.
JIACK (CD-ROM). - 3ars. C TUTYJIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/



https://e.lanbook.com/book/107884
https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/1/1530051/3880.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1251.pdf&show=dcatalogues/1/1123429/1251.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1251.pdf&show=dcatalogues/1/1123429/1251.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2656.pdf&show=dcatalogues/1/1131189/2656.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2656.pdf&show=dcatalogues/1/1131189/2656.pdf&view=true
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https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2564.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2564.pdf&view=true

1/1530051/3880.pdf&view=true (mata obpamjerus: 14.05.2020). - MakpooObekT. - Tekcr:
3/IeKTPOHHBIN. - CBeZieHus1 AoCTyIHbI Takke Ha CD-ROM.

r) IIporpammHoe o6ecrieuenue U IHTepHeT-pecypChI:
[TpodeccronanbHasi 6asa faHHBIX — MEXXYHApOZJHasi CIPABOYHAS CUCTEMA tomper polpred.com

OTpaciib «Mertanmyprus»
https://polpred.com/news?ns=1&os

[Dn1eKTpoHHBIM

Pexxum JlocTyrma:

pecypc]. -

%5B5%5D=on&fulltext=clr&fulltext=on&period_count=1. — 3arj. ¢ skpaHa.

9. MarepuaibHO-TeXHUYECKOe o0ecreueHHe JUCHUTITHHbBI

MaTepI/IaJ'IBHO-TEXHI/IIIECKOE obecrieuenue JAWCHUIIIMHBI BK/IFOUAEeT:

Tun v Ha3BaHUWe ayJUTOPUU

OcHalleH1e ayauTopumn

JlexuoHHas aygurtopust Ne316

Ilnakar «Ilepuoguueckas cucrema [I.U.
MenpeneeBa»
[TnakaT «Tabuiia pacTBOPUMOCTH COJIeH U
OCHOBaHUM B BOZIE»
ITnakat «CTtaHgapTHbIe 3JIeKTPO/JHbIE

XuMurueckasi 1abopaTopust

MOTeHLWaJbl MeTa/l/IOB ¥ HEMETa/JIOB» U 1P
.Becnl ananuTuueckue
pH-metp

Becsl 3/1eKTpOHHBIE
XUMUYEeCKUe PeaKTUBBI
TuTpoBa/bHbIEe YCTAHOBKU
Xumuryeckas rnocyza

Ayautopun fjisi CaMOCTOSITe/IbHOM pabOoThI:

HGPCOHaﬂbeIe KOMIIBKOTEDBI C TIaKETOM MS

KOMIIbIOTEpHbIe  Kacchl; uwrtanbHbld  3an | Office, BbixomoM B IHTEpHET U C JOCTYTIOM B
6ubnoreku 3JIeKTPOHHYIO MH(POPMaLIMOHHO-

oOpa3oBaTe/ibHYIO Cpe/ly YHHBEPCUTETa
ITpunosicenuel

BapuaHTbl TeMaTH4YeCKHX JOMALIHUX 3a/JaHUU
JJIsl CAMOCTOATE/TbHON PadoThI CTyleHTaM

OHepreTvkKa XMMHUYeCKUX MPOLeCCOB
3azaua Nel
g peakuuu

CH4 (r.) + CO2(r.) = 2CO(r.)+ 2H2(r.)

oTIpe/le/luTe BO3MOXKHOE HarlpaB/ieHWe CaMOITPOW3BOJILHOTO TEUEHHWsS PpeakI[u TpH
CTaHAAPTHBIX yCIOBUsIX U mpu Temreparype T = 927 0C, ecsu TerioBoi ekt peakuyu /10

3a/laHHOW TeMIlepaTypbl He U3MeHUTCS.

YKaxkuTe: a) BblZlesIeTCs WM MOIJIOLIAaeTCsl SHePTys B X0/l peakLiy;
0) mMpuUUMHY HalIeHHOTO U3MEeHEeHUsT SHTPOITHH.
PaccuuraliTe TemriepaTypy Hayasa peakLUu.

3agaua Ne2

Boruricute TerioBoit 3ddekT peakiyu:



http://polpred.com/
https://polpred.com/news
https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/1/1530051/3880.pdf&view=true

CaC2 (x.) + 2H20 = Ca(OH)2 (x.) + C2H2 (r.),
TMO/b3YysICh CTaHJAPTHBIMU TeIyIoTaMu 0Opa3oBaHuUsi pearvpyromx BelecTB. CKOJBKO
TEIVIOTHI BbI/IEIUTCS WU TIOTIOTUTCS TTpY obpa3oBannu 2,24 1 C2H2?

3agaua Ne3

[To TepMoguHAMHUECKUM YPaBHEHUSIM PacCUUTaiTe TeTIoBOi 3P heKT peakivu:

H2 (r.) + CO2(r.) = CO (r.)+ H20(r.)

TepMoxuMHUuecKre ypaBHEHUS:
a)H2 (r.) + 202 (r.) = H20(r.) AH = -241,9 k]
6)2CO(r.) + 02 (r.) = 2C0O2(1.) AH = -566,2 k/]x

XrMUuecKasi KHHeTHKa, XMMUUeCKoe paBHOBecHe

3agaua Nel

Peakuust nporekaet no ypaBHenuto: 02 (r.) +2 CO (r.) = 2 CO2 (r.). HauanbHble
KOHL|eHTpal[M1 pearupyroliux BeirjectB paBHbl: [02] = 1,2 mosw/a, [CO] = 0,8 Monb/11.

Bo cKobKO pa3 W3MeHUTCs1 CKOPOCTh MPsIMOM peakiyu, Korja rnpopearupyet 30% CO?

Bo CKO/IBKO pa3 M3MeHATCS CKOPOCTU TIPUMOW M 00paTHOW peakluH, eC/id YBeTUYHUTh
JlaB/ieH/e B CUCTeMe B /iBa pasza?

3agaua Ne2
IIpu Temmneparype 40 OC HeKOTOpOe KO/JMUeCTBO Bell[eCTBA BCTyIlaeT B peakL{I0 3a
20MuH. PaccurraiiTe Bpemsi, Ip¥ KOTOPOM 3TO K€ KOJMYECTBO BEIeCTBa BCTYIIUT B pPeaKL[UIO
nipu Temnepatype 200 0C, ecsiu TemrniepaTypHbli KO3 GULIMEHT CKOPOCTH peaklivy paBeH 2. Bo
CKOJIbKO pa3 U3MEeHUTCS [P 3TOM CKOPOCTb peakLiuu?

3agaua Ne3
Havipure Hava/nbHble KOHLIEHTPALUM MCXOJHBIX BellleCTB W KOHCTaHTY paBHOBECHS
peaxkLyu: Fe(t.) + H20 (x.) = FeO (1.) + H2 (r.) ,
Ecnn paBHOBeCHbIe KOHL|eHTpaLMY pearupyromyx Belects paBHel: [H20] = 0,3 mosnb/n,
[H2] = 0,4 monb/mn.

3agaua Ned
Nns peakuponHou cuctembl: CO (r.) + H20 (r.) = CO2 (r.) + H2 (r.) HauanbHbIe
KoHLeHTpaluu paBHbl: [H20] = 0,5 mosnw/n, [CO] = 0,6 monb/n. OnpesenuTe KOHLIEHTPALIUU
BCeX Bell[eCTB B MOMEHT PaBHOBeCHs, €C/IM KOHCTaHTa paBHOBeCus paBHa 1,45.
3agaua Ne5
Bripa3uTte KOHL|eHTpaL[MK peareHTOB KOHCTAaHThl PABHOBECHS C/IeYIOIIUX pPeaKLvi:
N2 + 3H2 = 2NH3 AH =-92,2 k[Ix
CO2 + C(t.) = 2CO AH = +160,5 kI
CO + H20 = CO2(r.) + H2 AH=-41,1 k]I
YkakuTe HaripaBjieHHe CMellleHHsI XUMUUeCKOT0 PAaBHOBECHS 3TUX PeaKLUii:
a) TIpY TIOHW)KeHUU TeMTiepaTyphbl, eC/y JiaB/ieHre TTOCTOSIHHO;
0) Tpu MOBBILIIEHUH JABJIEHNSI, €CJTH TeMIlepaTypa MOCTOsTHHA.

PacTBOpBI HE3/1eKTPO/IUTOB
3agaua Nel
Ornpejenure OCMOTHYECKOe JaB/ieHWe pacTBopa, cogepskawero 90,08 r I/HOKO3bI
C6H1206 B 4 1 pactBopa nipu 27 oC

3agaua.Ne2
Boerunciuts fasienue rnapa 10 % pacreopa caxapa C12H22011 npu 100 oC.
3agaua Ne3



PactBop, cocrosiuii u3 9,2 r rvueprHa C3H803 u 400 r aueroHa, kunut npu 56,38
oC.

Yucteni arjeroH kumut npu 56,0 oC. Berumcinre 30y1MOCKONAYECKYH) KOHCTaHTY
aLjeToHa.

PacTBOpEI 3/1€KTPOJIUTOB
3agaua Nel
B kakom 06Beme Bozbl ciiesyet pactBoputh 135r SnCl2 gy mosmyuenuss 3M pacTtBopa
xnopuga onosa (II) c mmotHoctsto p= 1,405 r/mn?
Paccuurarire:
a) MacCOBYIO JI0JIO BellleCTBa B PaCTBOPE;
0) MOJISIPHYIO KOHL|EHTPAL[HI0 SKBHBA/IEHTa;
B) MOJISITTBHOCTB;
r) TUTP;
1) MOJIbHYIO [IOJTIO BelljecTBa B pacTBOpe.

3agaua Ne2
3aKOHUMTE MOJIEKY/ISIDHbIe W HANMILIWTE COKpAllleHHble HWOHHble YpPaBHEHUs peakLui
B3aUMO/IEUCTBUS ClIe/IyIOILIMX BeleCTB:
HBr + NaOH -
AgNO3 + H2S -
MgCl2 + KOH -
CaF2 + HCI -
Sb(OH)3 + H2S04 -
Sb(OH)3 + NaOH -

3agaua Ne3
CocTaBbTe M0 /IBa MOJIEKY/ISIPHBIX YPaBHEHUS PeakLi K C/IeyHOILUM UOHHbBIM:
Ba2+ + CrO42- - BaCrO4; NH4+ + OH- - NH40H;
ZnS + 2H+ - Zn2+ + H2S
3agaua Ned

Beruncimre pH 0,05M pacTBopa CepHOM KHCIOTHI.

3agaua Ne5

Kakue u3 cienyrouux coseit noasepratoTcs rugponusy: Na2SiO3. Cu(NO3)2. KBr?
CocTaBbTe MOHHBIE U MOJIEKYJ/ISIPHbIe YPaBHEHHWsI TH/IPOJiM3a COOTBETCTBYHOLUX cosel. Kakoe
3HaueHue pH (< uau> 7) UMeroT pacTBOPBI 3TUX COJIen?

3agaua Ne6
Haiigute npousBezseHue pactsopumoctu PbCl2, eciu B 200 M Bogbl pacTBopsieTcst 2,17

3TOIr'0 COeJNHEeHHUA.

OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKl[un

3azaua Nel

[Toxbepute K03 dHUIHEHTH B YPABHEHUSIX OKHUCTUTETbHO-BOCCTAHOBUTE/ILHBIX PeaKI[Ui.
YKaknTe TUI Ka)KJ0U peakLuu.

PaccuuTaliTe  3M€KTPOJBWXKYIIYIO  CUIY ¥ OlpejeUTe  HampabJieHUe
CaMOMNPOKM3BOJILHOIO MPOTEKaHWs MEePBOM peakluu TpPU CTaHAAPTHBIX YCJIOBUSIX, MCIOJb3Ys
3HaueHUs OKUCJIUTe/TbHO-BOCCTAHOBUTEJIbHBIX MOTEHLIUAJIOB:



HJ + H3PO4 - J2 + H3PO3 + H20

HNO2 - HNO3 + NO + H20

H[AuCl4] + H202 + NaOH - Au + NaCl + 02 + H20
NH4ReO4 + H2 - Re + NH3 + H20

KBrO - 02 + KBr

3azaua Ne2

CocTaBbTe ypaBHEHUsI OKUCIUTETbHO-BOCCTAHOBUTE/TbHBIX PeaKLIUii:
KMnO4 + NaNO2 + H20 -

NaCrO2 + H202 + NaOH -

Bi(OH)3 + Na25208 + NaOH -

Bi203 + C -

Mg + HNO3 (pa36) —

OneKTpoXUMHUUYeCKre TIPOLeCChl

3agaua Nel

CocTaBbTe 3/1eKTPOHHO-WUOHHBIE ypaBHEHHS 3/IEKTPOJHBIX IPOLIECCOB U MOJIEKY/ISIPHOE
ypaBHeHHe TOKOOOpa3syoljeil peakiyu, TpoTeKaroleil mpyu paboTe raJbBaHUUECKOTO /IeMeHTa.
Paccuuraiite 3/1C (E) raspBaHNYeCcKOro 37ieMeHTa IIpYU CTaH/AapTHBIX YCIOBUSIX.

[lpyvHsIB moOTeHIMan aHoOAA paBHbBIM CTaHJAPTHOMY 3HAueHWIO, pacCuMTaiTe
KOHL|EHTpaL[1I0 KATUOHOB MeTajula B KaTOZAHOM pacTBope, rnpu Kotopoi 3/IC raibBaHUYeCKOro
s7ieMeHTa yMeHbLIUTCA Ha 0,02B.

Co/Co(NO3)2 // AI(NO3)3/Al

3agaua Ne2
[IpuBeguTe CXeMbl 3/€KTPOJHBIX TPOLIECCOB M MOJIEKY/SIDHbIe YpPaBHEHUs peakLUu,
MPOTEKAIOLUX [PH 3/IEKTPOXUMHUUECKON KOppo3uu ranbBaHonapbl Co/Ni:
a) B KHUCJIOU CcpeJe;
6) BO B/Ia)KHOM BO37yXe.
Omnpezente yObIIb MacChl aHOZl@ MPH KOPPO3WM B KUC/IOW cpefe 3a 20 MWH, eCH
CKOpOCTb Koppo3uu coctaBuia 0,01 r/y.

3agaua Ne3

CocTaBbTe 3/1eKTPOHHO-MOHHbIE YpaBHEHUS 3/IeKTPO/IHBIX TPOLeCCOB (aHO/ WHEPTHBIN)
1 MOJIeKYJISIpHOe YpaBHeHUe peaKLuU, MPOMCXO/sIlel TIPU 3/1IeKTPOJIU3e:

a) pacriiiaBa NaOH;
6) pactBopa CoSO4.

Bobruniciute ¢dakThueckoe KOIMUECTBO MeTajljla, TIOJIyueHHOTO Ha KaToje TIpu
snekTponuse Co(NO3)2, eciv 3/1eKTpoan3 NPOBOAWIN B TeueHUU 1 4. Bbixo mMeTasia Mo TOKY
cocraBui 85%.

YKakuTe BO3MOXKHble TIPUUMHbI YMEHbIIIeHHsI BbIXO/JA MeTajijla T0 CpPaBHEHUIO C
pacueTHbIM.

BapuaHTbI ayAMTOPHBIX KOHTPO/IbHBIX 3a/JaHUM
XuMuyeckasi TepMO/IMHaMUKa
1. Ona peakuyun WO3 (k) + 3 H2 (r) = W (k) +3 H20 (r) paccuurate AH, AS,

orpezeuTb BO3MOXKHOE HallpaB/ieHWe peaklMU MpU CTaHAAPTHBIX yCI0BUAX U npu t = 9770C.
PaccuuraTh TeMIiepaTypy Havasa peakLiiu.



2. TerioBoii 3dpdext peakiuu Fe304 (x) + C (rpad) = 3 FeO (x) + CO (1)
cocrasssieT AH = 47,6 k/I)x. Paccuutate AH Bemjecta FeO.

XumMuueckas KWHETHKd, XUMWUYeCKOe pdBHOBeCHe

1. HammiuuTe BbIpakeHHe 3aKOHA JEMCTBYIOLMX MacC JJI C/AeAYIOLMX XMMHUUeCKUX
peaxwuii:
H2 (r) + CI2 () =2 HCI (r); FeO (x) + H2 (r) =Fe (x) + H20 (x).
2. Bo CKO/MBKO pa3 M3MEHUTCS CKOPOCTb TPSIMOM M 0OpaTHOW peaklUyd B CHCTEMe
2 HI (r)=H2 (r) + 12 (1),
€C/I YMEHBIIUTb 00beM, 3aHIMaeMblIii ra3amy, B 2 pasa?
3. HavasibHble KOHL|eHTpaL[y UCXOJHBIX BelLeCTB B PeaKLiu:
2502 (r)+ 02 (r)=2S03 (r)
obui paBHBI 1,8 Monb/n SO2 u 2,4 mons/n O2. Bo CKOMBKO pa3 U3MEHUTCs CKOPOCThb
peakLiiyi K MOMeHTY, Korza rnpopearupyert 0,8 moss/n SO2?
4. Kak U3MeHUTCSI CKOPOCTb peakLuu TIpy NoBbIleHrnr TeMrieparypsl ¢ 373 K mo 283
K, ecsiu TemnepaTypHbIi KO3 GULIMEHT CKOPOCTU peakLiuy paseH 3,07
5. 3anuiMTe BbIpa)keHHe KOHCTaHT PaBHOBeCHS JJis1 K&KJ0M peakLjuM, U Ha OCHOBaHUU
npuHuuna Jle-IllaTenbe omnpenenvre yBeMMUWUTCS JIA BbIXOJ TPOAYKTOB peakUuud Mpu: 1)
yMeHbLLIEHUM TeMIepaTypbl; 2) YBeJWYeHWW [aBjieHus; 3) YyBeJWYeHWW KOHLIeHTpaluu
BeljecTBa X.

Peakiuu TeroBoit 3pdekT BemectBo X

a)C(x)+02 ()= CO2(r) AH <0 CO2 (1)

6) C (x) + H20 (r)=CO (r) + H2 (1) AH >0 H20 (r)

c) H2 (r) + Br2 (r) = 2HBr (1) AH <0 Br2
©)

PacTBopsI

1. 3aKOHUMTh YpaBHEHMs peaklvii, HaryMcaB UX B MOJIEKY/ISIDHOM M HOHHOM (popmMax:

FeCl3 + NaOH =; KHSO3 + KOH =; Pb(NO3)2 + H2S =.
2. Hokasate amdoTepHocTh creaytoiero rugpokcuga: Cr(OH)3. Hamucatb

ypaBHEHUs] peakldii B MOJIEKYJIIPDHOM M HWOHHOW (opMax, MoKa3aTb [AWCCOLMALAI0 3TOTrO
TUAPOKCH/IA TI0 TUMY KUCIOTHI U 110 THUITY OCHOBaHUS.

3. CocTtaBuTh 1O [JiBa MOJIEKY/SIPHbIX ypaBHEHUsl peakLMid Ha Kaxzaoe

HWKernpuBeZeHHOoe MOHHOe ypaBHeHHe: Sn(OH)4 + 2 OH- = SnO3-- -+ 3 H20;
2 H+ + 2 CrO4- - = H2Cr207.

4, Hamvicate ypaBHeHHs peaklMi TH/poJivM3a B MOJIEKY/ISIDHOM U MOHHOM BHUJle U
yKasaTb Kak B pe3yJsibTaTe I'M/Ipo/in3a W3MeHuach peakius cpegpl (pH) B pacTBope ciiefyroimx
COJIeu:

AIPO4; Ba(NO2)2; CrOH(NO3)2.

OKUC/TUTeTbHO-BOCCTaHOBUTE/IbHBIE CBOMCTBA BeleCTB

1. Metomom »snekTpoHHOro OamaHca mogOepute KO3(GUIMEHTHI B ypaBHEHHSX
OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKLUii:

K2MnO4 + Na2S0O3 + H2504 — MnS0O4 + Na2S04 + K2S04 + H20

KClO4 - KCIl + 02

Te + KOH — K2TeO3 + K2Te + H20

UO2 + HNO3 - UO2(NO3)2 + NO + H20

As2S3 + H202 + NaOH - Na3AsO4 + Na2S04 + H20



2. Hansl BejectBa: Na2MnO4, NaBr, MnSO4, Br2, NaOH. Paccuuraiite 3/1C peakuumu,
ecm: @ MnO42-/Mn++ = 0,3045 B; ¢ Br2/2 Br - = 1,065 B. CocraBbTe ypaBHeHUe peakLju1

ONeKTpOXUMHUYECKHEe CUCTEMBbI

1. Hamvcate 3/1€KTpOHHBIE ypaBHEHHs 3JIEKTPOAHBIX MPOLECCOB, ypaBHEHHE
CyMMapHOW TOKooOpa3sytoileld peakiuu, BbUMCAUTb J[IC rajbBaHUUeCKOTO 3j1eMeHTa, eC/u
KOHL|eHTpaL[M1 MOHOB MeTa/lsioB paBHbL: [Al3+] = 0,001 mosnw/a; [Co2+] = 0,1 Monb/m.

2. CocTraBbTe cxemy JByX raJibBaHUYECKUX 37IEMEHTOB, B OJJHOM W3 KOTOPbIX MeTasl/l
Fe cnyxun Obl aHOZOM, a B JIpyroM — KarofoMm. IIpuBeanTe 3/7€KTPOHHBbIE YPAaBHEHUS
COOTBETCTBYIOLIMX 3/IEKTPOJHBIX peaklMii U ypaBHEHMe CyMMapHOW TOKooOpa3yrolieit
peakLyu.

3. Kakue BeljecTBa ¥ B KAKOM BeCOBOM KOJIMUECTBE BBIZIE/SIOTCS Ha 3/71€KTPOZax
NP TIPOITYCKaHUM 3JIeKTPUYeCKOoro Toka cunod 4 A B TeueHue 4 yac. yepe3 pacTBOp
sneKkTposmTa? CocTaBbTe 3/1eKTPOHHBIE yPaBHEHHS 3/1eEKTPOJHbBIX MPOLeCCOB, MPOTEKAOUX Ha
VHEePTHBIX 71IeKTPojax Mnpu snekrposuse K2S0O4.

Kakue mipolieccel TmpoTeKarOT TIIpU 31eKTPOXMMHUYECKOW Kopposuu Metanna Cu,
HaxoJsIlerocs B KOHTakTe C MeTa/uioM Ni, B KUCIOW Cpefile U B HEUTPaJbHOM Cpefie B
MPUCYTCTBUM KUCJIOPO/ZA BO3/yXa.

BapI/IaHTbI TeMaTH4YeCKHNX TeCTOBBIX 3a,an1/1171
AJI TEKYIEro KOHTPOJIA

XuMurueckasi TepMOJMHAMUKA

TecTbl BK/IIOYAIOT TEOPETHUECKWe W TIPAaKTUYeCKWe 3aflaHusl, OTBEThI Ha KOTOpbIE
TpeOyroT ry1y00KOro MOHWMaHKSI W3yYeHHOTO MaTepuana. TecTbl TIOCTPOeHbI eJUHO00pasHo: K
Ka)XJOMy BOIPOCY TIpe/iaraeTcsi 4YeThipe BapHaHTa OTBETOB, CpeJu KOTOPBIX OJUH W/IH
HECKOJIbKO TIpaBWIbHbIX. OOpaboTKa pe3ysbTaTOB OCYILECTB/ISIETCS TIyTeM COIIOCTaB/IeHUS
TIOJTyYeHHbIX pe3y/IbTaTOB C JTaJlOHHBIMH W TIPOTEKaeT OuYeHb ObICTPO. MaKcHManbHOe
KO/IMUecTBO 0a/uioB B Kakaoil Teme Kypca — 10. B Teme «Xumuueckas TepMOAWHAMHUKa»:
TiepBbIe 11eCTh 3aJaHui oueHuBaroTcs B 0,5 6anna, ceapMoe — B 1 6asl, a BOCbMOe, [1€BSITOE U
Jiecsitoe 3aaHust — B 2 Oasa.

Tect Ne 1

1. [1pu paccMoTpeHHY XUMUYeCKOM peakl[iy CUCTeMa O3HayaeT:
a) HWCXO/HbIe peareHThl
0) MPOAYKTHI XUMHUUECKOW peakiuu
B) PpeakKLMOHHBIA COCY/]]
I') HCXO/IHble peareHThbl U MPOAYKThI peaKLuu

2. [TepBrIii 3aKOH (MepBOe Hayano) TePMOJMHAMUKY MaTeMaTU4yeCKu 3aluChbiBaeTCsl
TakK:
a) PV =uRT B) K= Aexp (- EA/RT)
6) K=R/NA r) AU= Q-W
3. B 3K30TepMHuUeCKoOy peakLiu:

a) SHTa/IbIYs peakL[MOHHOM crcTeMbl noBbiaetcs (AH > 0)
0) TeroBoi 3ddexT peakiyu otpuriatesneH (Q< 0)

B) SHTa/IbIMS peakLIMOHHOM cucTeMbl yMeHblaeTcs (AH< 0)
T) /laB/ieHHe PeaKLIMOHHOM CUCTeMbI MOBbIILIAeTCS

4. CraHyapTHbIe TeryioBble 3¢ eKThl MPUHATO 0003HAYATh:



a) AUcT B) Q 101,3 273

6) AH°298 r) AHcr
5. Kakue 13 npyBe/jeHHbIX peakLui SIB/ISFOTCS SH0TePMUYECKUMU?
a) 1/2 N2 + 3/2 H2 = NH3 , AH = — 46 K[Ix/mosb
6) H2+4/202=H20, AH = -242 K[I>x/Mo/1b
B) 1/2N2 +1/202=NO , AH = 90 K[I>x/mMmonb
r) 1/2H2 +1/2 12 =HI, AH = 26 K[I>x/Mosb
6. Kakasi 13 HamMcaHHBIX HIKe peakiUii OTBeuaeT TeruioTe oOpa30BaHUs OKCH7A
asorTa (|| ) B cTaHapTHBIX YCI0BUSIX?
a) 1/2N2+0=NO B) 1/2N2 +1/2 02 =NO
6) N+ 1/202=NO r) NH3+5202 =2NO+3H20
7. ITpu BoccTaHoBieHuu 16r okcuzaa meau( || ) mo peakiuu :

CuO (k) + C (rpacdwur) = Cu (k) + Co (T) , TOrI0TUI0CH 22 K/I)K TerIoThI.
OHTanbus obpazoBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Ons peakuyu NiO (k) + C (rpadur) = Ni (k) + CO (r). Onpezenute BO3MOXXHOE
HarpaB/ieHHe CaMOTIPOM3BOJILHOTO TeUeHWs] peakiuu TIpU CTaHJApPTHBIX YCJIOBUSIX W TIPH
TemriepaTtype 627°C.

BemiectBo AH°298 (KOx/Mosb) S°298 (x/monp*K)

NiO (k) —239,7 38

C (rpadur) 0 5,74
Ni (k) 0 29,9
CO (1) -110,5 197,4

B oTBere ykaxuTe 3HaueHWs SHepruM ['mbOca TpYM CTAaHAAPTHBIX YC/IOBHSX, TIPH
TemMriepaType 627°C 1 Temneparypy Hauasa peakLjuu

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

6) 74,5; -36; 704K r) 225; 78; 279K

9. Kak n3MeHsieTcst SHTPOIUS TIPY pa3/ioXKeHWH KapOoHaTa KasIbLus?
a) yBeJIMUMBaeTCst B) He yMeHbIIAeTCst

0) yMeHbILIaeTcs I') He 3Har0

10.  /laHHas peakuus:

2KCIO3 (TB) - 2KCI (TB)+302 (1) AH<O
MO>KET CaMOIIPOU3BOJIBHO TIPOTEKATh
a) B MPSIMOM HaripaBJ/ieHUH B) HE MOJKET TPOTEeKaThb
0) B 0OpaTHOM HarpaB/ieHUN T) He 3HaK0

XyMuuecKass KHHeTUKA U XUMHUUECKOoe paBHOBeCHE



B Teme «XuMHUuecKas KMHETUKA U XMMHUECKOe PaBHOBECHE»: TIEPBOE, BTOPOE, TPEThe,
YyeTBepTOe U TISATOe 3afiaHus orieHuBatoTcs B 0,5 Gasta; mectoe, ceZibMoe, BOCbMOE, ZIEBATOE U
necsitoe — B 1 6ans, a oguHHAzAaToe — B 2,5 Gasa.

Tect Ne 1
1. Pasgen xumuy, u3yyaroluid CKOPOCTHU W MeXaHW3Mbl XMMHUUYECKUX pPeakLWw,
Ha3bIBaeTca

a) XUMHUUeCKast TepMOZIMHAMUKA
6) TepMOXUMHUST
B) XMMUUeCKasi KWHEeTHKA

2. CKOpOCTb XMMWUYECKOMN peakLiy — 31O ...

a) BpeMms], 3a KOTOpOe IOJIHOCTbIO PaCXO/yeTcsl OHO U3 UCXOHbIX BelljeCTB

0) u3MeHeHMe KOMMYeCTBA BelL[eCTBA PeareHTOB (WM MPOAYKTOB) Peaklyy B eJUHHULY
BpeMeHU B efiuHHIe oObema

B) KOJIMUECTBO Bell|eCTBa NPOAYKTOB peakliii K MOMEHTY OKOHUYaHMs peakLiiy

3. B kakux efuHMIIAX BbIpaXkaeTcss CKOPOCTb XMMUUYECKOU peakLyy?
a) MoJb/.C

0) 6e3pa3mepHasi BeJTMUKMHA

B) MOJIb2 C

4. OT KakuX (aKTOPOB 3aBUCHUT CKOPOCTb XUMHUECKUX PEAKLIAI?
a) OT MPUPO/IbI PEarupyOIIUX BeleCTB

6) oT TeMriepaTypbl

B) OT 00beMa peakI[IOHHOTO COCy/ia

5. CocTosiHMe XMMHYeCKOTO DPaBHOBECHsS 0OpaTUMBIX IPOLIECCOB KOJIMUECTBEHHO
XapaKTepusyeTcs ...
a) paBHOBECHBIMM KOHLIEHTPaLMsIMU MPOJYKTOB peakL{uU
0) sHeprueil akTUBU3aL[UU
B) KOHCTAHTOM PaBHOBECHSI

6. Kak 3anuceiBaeTcs BelpaykeHue A1 CKOPOCTH peakLyuu
4NO (r) + 6 H20=4 NH3 (r) + 502 (1)
a) V=Kk[NOJ4[H20] 6) V=Kk[NH3][02] B)V =k[NOJ4[H20]6

7. Kax 3anuiiiercs BolpakeHue [i/11 KOHCTAaHThI paBHOBECUs PeakLiuu
A+2B=C+D

a) Kp = [C][D]/[A][B] 6) Ke = [C][D]/[A][B B) Kp = [A][BJ*/ [C][D]

9. YTO MOXKHO CKa3aTh O peakLyy, N300pa’keHHO! Ha ZiMarpaMMe K Borpocy 8?
a) 9K30TepMHuYecKast peakiius

0) sHIOTEepMUYeCKast peakiys

B) peakliyisi ONMChIBaeT COCTOSTHUE PaBHOBECUS

10. PaBHoBecue peakiyu Fe ;04 + 4CO = 3Fe + 4CO, , AH>0



CMellaeTcs BeBO.

a) Mpy NOHWKEHUU TeMIlepaTypbl
0) MpY TIOBBIIIIEHUH TeMITePaTyPhbI
B) MPH TOBBIIIEHNU /JaBIeHus

11.  Hnsa peakuuu C(k) + 2 H, (r) = CH 4 (T) npy HEKOTOpOW TeMIiepaType KOHCTaHTa
paBHOBecus paBHa 0,8. PaBHOBecHas KOHL|eHTpaLUs Boopoja paBHa 1,2 mosib/n. Beruuciaure
VICXO/IHYIO KOHLIEHTPaLMI0 BOJOPO/a.

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

OKHC/TMTeTbHO-BOCCTAHOBUTE/IbHBIE TIPOLIECCHI

Tema «OKUCIMTENBHO-BOCCTAHOBUTE/IbHBIE TIPOLIECChI»: IIepBOe, BTOpOe, TpeThbe,
YyeTBEPTOe W TISITOe 3aZlaHust orjeHuBaroTcs B 0,5 6Gasa; mectoe — B 1 6ast; ceibMoe U BOCbMOe
— B 2 Gasnna, a sesiToe — B 2,5 0asinoB.

Tect Ne 29

1.0kucnuTenb — 3TO dTOM, MOJIeKYyJ/la U1 MOH, KOTOpBIﬁ cee

1) YBEJTMUMBAET CBOIO CTETeHb OKUC/IEHUS
2) TIPUHUMAET 3JIEKTPOHBI
3) OTJj@aeT CBOM 3JIEKTPOHBI

2.IIporjecc BOCCTAaHOB/IEHUS UMeeT MeCTO B C/lyyae, KOrja ...

1) HelTpasbHble aTOMbI PEBPALLIAlOTCS B MOJIOKUTETbHO-3apsKeHHbIE NOHBI
2) TI0JIO>KUTE bHBIN 3apsi/i MOHA YMeHbIIaeTCst
3) OTpHLIaTe/IbHBIN 3apsi/i NIOHAa YBeIU4MBaeTCsl

3.13 npeacraBneHHbIX HkKe peakiuii K OBP  gucnponopLioHMpoBaHuUs
MNPpUHAJIEXKUT ...

S + 2HNO3 = H2S04 + 2NO

2H202 = 2H20 + 02

Mg + S = MgS

4.K BocCTaHOBUTESAIM OTHOCSTCS ...

a) MeTasulbl, BOAOPO/, YIepo/,

0) aKTHUBHBIE HEMeTaslIbl

B) 3JIeMEHThI, HaXO/sII1ecs B Cpe/iHel 4acTy MepruoiuuecKoi CUCTeMBI

5.CTernieHH OKHCJIeHUWsI KHC/IOpoJa a) B Boje W 0) B TepOKCHe BOAOpOa

COOTBETCTBEHHO PaBHHI ...
a)—2; -2 0)-2; +2 B)-2; -1

6.Ilepmanranar kamuss B OBP, nporekaromux B KMCJIOM  Cpefe,
BOCCTaHaB/IMBaeTcs 110 ...
a) KatTioHa Mn2+; 6) maHranat-uoHa MnO42  B) okcuga mapranra (II) MnO

7.B peakuuu, npoTekaroieit mo cxeme — Cr2S3 + KNO3 a K2CrO4 + K2504 +
NO
OKMCJIEHUIO MI0/IBEPratoTCs Cae/lytolye 3/IeMeHTHI ...
1)a3ormcepa 2)cepauXxpoM 3) XpOM U a3oT

8.CymMma k03¢ (dH1MeHTOB B peakluu, NpuBeieHHOM B Borpoce Ne 7 paBHa ...



1) 26 2) 18 3) 35

9.Cymma KoapduiieHToB B peakiiui KMnO4 + HCIKoHL. ... paBHa
a) 30 6) 18 B)33

BOHPOCBI AJIA IMIOATOTOBKH K 3K3dMEHY M0 JUCHHUIL/IMHE

1. [IpeameT u 3ajauu XUMUHW. 3HaUeHWe XVMUU.

2. Crpoenue atroma. Mozenu atoma (Mopo3oBa, Pesepdopza, bopa). Teopust bopa.
YpaBHenve Ilnanka. IlpuHuun HeoripegenéHHocTH ['eiiseHOepra. BomHoBast — GyHKIus.
YpasHenue Illpeaunrepa.

3. KBaHTOBO — MexaHWUeCKue MpeJCTaB/leHusl 0 CTPOeHUHU atoMa. KaHToBble unciia
Y UX (U3NUECKUI CMBICII.

4. PacripesiesieHie 3/1eKTPOHOB ~ MHOI03JIeKTPOHHOM atome. Ilpunimn Ilaynu.
[TpaBusno I'ynpa. ITopsgok 3arnonHeHyst 37eKTPOHHBIX ITOAYPOBHEN.

5. ITepuoauueckuii 3akoH U [leproanueckasi cucrema [I.M1.MeHpeneesa. s-, p-, d-, f-
yeMeHTbl.  [lepMOgMYHOCT  M3MEHEeHusi  CBOMCTB  3JIEMEHTOB: OTHOCHTeJIbHAs

3JIGKTPOOTPHULIATE/IBHOCTh, IIOT€HIMa/l MOHH3dllUKM, CPOACTBO K 3JIEKTPOHY, pPaAHWyC dTOMa,
BOCCTAaHOBUTE/IbHASI Y OKUC/IUTE/IbHAsA CIIOCOOHOCTH 3/IEMEHTOB.

6. KoBanentHass cBs3b. CBOWMCTBA KOBa/J€eHTHOM CBSI3U: IPOYHOCTb TOJISIPHOCTD,
HACBII[AeMOCTb, HAIIPABIeHHOCTh, THOPHM3alHsl, KPaTHOCTb.

7. OOMeHHBIT M [OHOPHO-aKLeNTOPHBIM MeXaHuW3M 00pa30BaHUs KOBaJeHTHOU
CBSI3U.

8. 6-, p-, y- CBsI3b.

9. Metozabl MosieKy/isipHbIX opbutaneit  (MMO) u BasmeHTHbIX cBsizeit (MBC).
CpaBHuresibHas xapakrepuctuka MMO u MBC.

10.  VonHas cB3b U €€ CBOMCTBaA.

11. BogopogHasi CBsi3b M MeXXMOJIEKY/sIpHble B3auMOJeNCTBUs (MHAYKLIMOHHOE,
[MCIIepCUOHHOE, OPUEeHTAaLMOHHOe).

12. KomrmekcHble coeMHEHMs: CTpPO€HWe, XapaKTep CBSI3M, /AWCCOLMALIMS.
Knaccudukarys KOMIZIEKCHBIX COeMHeHUM.

13. Xwumuueckas TepMojvHamuKa. BHyTpeHHsi1 5Heprus. [lepBelli  3aKOH
TePMOZJVHAMUKH.

14. OHTanbnus 00pa3oBaHus BelljecTBa. 3aKoH ['ecca v ero mpuMeHeHue.

15. OHTpONMsI KakK Mepa TepMOJWHAMHUYeCKoW HeobpaTtMmocTu mporjecca. Bropoit
3aKOH TePMOJVHAMHUKH.

16.  CBob6ognas sneprusi 'n66ca. CaMornpon3BOIBHOCTE TPOTEKAHKS PeaKIvii.

17.  XwvMunyeckast KWHETHKa. 3aKOH [IeMCTBYIOLMX MacC TOMOTeHHbIX U FeTepOreHHbIX

cucreM. CKOpPOCTh TPSIMOM ¥ 0OpaTHOW peakiuii. KOHCTaHTa CKOPOCTH XMMHYeCKOW PeakLH.
[Topsi0K 1 MOMEKY/ISIPHOCTh peakLvU.

18. BiusiHue TemmepaTypbl Ha CKOPOCTb XMMHYeCKOW peakuuu. [IpaBwio Bant-
lodda. OHeprus akTrBaLMy. YpaBHeHre AppeHuyca.

19. ['oMoOTeHHBII U reTeporeHHbIN KaTam3. KaTam3aTtopbl 1 MHTUOUTOPBI.

20.  Xwumuueckoe paBHOBecre. CMelljeHUe XUMUUECKOr0 paBHOBECHs TIPU U3MEeHeHUH
yCJIOBUM MPOTeKaHUs XuMu4eckux npoueccos. [Ipunnyn Jle-Illaresnse.

21. PactBoprl. CBoOICTBa PaCTBOPOB.

22. CrniocoObl  BbIpa)keHUs KOHIIEHTpallud pacTBOpPOB (TIPOLIEHTHAsi, MOJIsipHas,
HOpMaJibHasi, MOJIS/IbHAsA, TUTP).

23. 3akonsl Paymst. Ocmoc. D0yIMOCKOTHS ¥ KPUOCKOITHSI.

24.  PacTBOpbl  371€KTPOJIMTOB.  OJeKTpoJauTHYecKass  gucconuanus.  CrereHb

mucconuanuu. KoHcTaHTa quccornyanyu.
25.  VonHoe mpousBesieHue BoAbl. BogopoaHbIii roka3atesnb (B.pH) pacTBopoB.



26. I'mppomus conent. KoncranTa ruiponysa.
27. IIpousBegeHre paCTBOPUMOCTH.

28.  [JucnepcHsle cucremel. KomiongHele pacTBOpbl, CBOMCTBA.

29. Ctpoenue mulie/ibl KOiouaoB ONTUuueckue 1 3/ieKTpUuuecKre CBOMCTBaA.

30. OxkucirensHO-BOCCTaHOBUTeNbHBIe  peakiuu  (OBP). M oHHO-371€KTPOHHBIN
MeToz, ypaBHrMBaHus OBP. TepmopanHamuueckasi BeposiTHOCTb npoTekaHuss OBP.

31. OneKTpoAHbIM  noTeHUWan.  CTaHJApTHbIA  3/IEKTPOAHBIM  TOTEHLMasl.
Bogopognbiii noteHiyan. YpaBHeHue HepHcra.

32. ['aspBaHMYECKUM 3/1eMEHT: yCTPOWMCTBA, MPOLIeCChl. MPOTeKarole Ha KaToje U
aHoze.

33.  D/[C u sneprus ['nb6ca rabBaHUUECKOTO 7IeMeHTa.

34. Onektponu3. 3akoHbl dapajesi. D/IeKTPOXUMUUYECKUN SKBUBa/leHT. Bbixof 110
TOKY.

35. OMNeKTpo/iv3 pacilylaBOB M pacTBOPOB HAa pPACTBOPUMBIX M HEPaCTBOPUMBIX
snekTpogax. [locnemoBarebHOCTE pa3psiZia MOHOB TPU 3JIEKTPO/IM3€e Ha aHOZe U KaToJie.

36.  Ilomspusauus, eé npuurHsbl. [lepeHanpsokeHue.

O6pa3el| 5K3aMeHaIMOHHOT 0 OuieTa Mo AUCIUIIUHE:

MunucTepcTBO 00pa3oBaHus M HayKu Poccuiickoii ®eepaiun
®dI'BOY BIIO « MI'TY»

YTBEPXXIIATO
3aB. kadenpoit MuC

C.M.T'onoBu3HUH

« » 20 T.

9K3AMEHAIIIOHHBIV BUIET Ne 1

Harmpasienue noarorosku 150400 .62 Metannyprus

Kadenpa MuC

Oucuurnmea: b1.b.11 Xumusa

Yacos no ®I'OC BO (OC MI'TY) 144uac.
JK3aMeHarop: CT. npernojasaresi Boskosa .A.

1 .Kjaccel HeopraHMueCKrx CoeZJMHeHNH.

2. DnekTpo/Hble NOTeHMasbl. Ps/ HanpshkeHU MeTaslIoB.

3. Hamucate s1ekTpoHHy10 (opMysy atoma Cr B yCTOHUMBBIX CTeleHsIX OKUC/IeHUS.
[IpuBecT mpUMephl COeIMHEHUI XPOMa B 3TUX CTENeHsSX OKUC/IeHUSI.

JK3ameHaTop N.A. Bonkosa
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