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JIueT perMeTpalHy H3MeHeHHI H TOTIO THeHHIT

Ne Paznen PIIJT Kpatkoe JlaTa, TToanuce 3aB.
n/n (MoTy) cofiep:KaHHEe H3MCHEHHA Ne katenpoi
/moTmOIHeHHAS MPOTOKOJIA
3acelaHus
Kadeapsl

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. Ilesiu oCcBOEHUSA M CHMILUIUHBI (MOAY/IA)

- (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 auciunMHbl (MOAyJ/IsI) B CTPYKType 00pa3oBaTe/IbHOI MPOrpaMMbI MOATOTOBKH
0akanaBpa

HOucturuinHa B1.6.11 «Xumwusi» BXoauT B 6a30Byro yacThb 6;10ka 1 o6pa3oBaTeibHOM
TIPOrPaMMBI.

W3yueHne qUCLUIUTMHBI 0a3UpyeTcs Ha 3HAHUSIX, YMEHUSIX 1 HaBBIKaX,
cOopMHUpPOBaHHBIX B pe3yJbTaTe MoJIyueHus: cpeHero (MoJHOro) ob1ero 06pa3oBaHus H,
TIpeXK/ie BCEro, M3y4YeHus: AUCLUIUTAHBI «DU3MKa», a TAKXKe MaTeMaTHUeCKUX U eCTECTBEHHO
HayYHBIX JUCLUIIMHAX 1MKIa B1: MaTemaTrka, Gpu3smka.

3HaHUS ¥ yMEHUS CTY/I€HTOB, MOTyYeHHbIe MTPY U3YUYeHUH AUCLITIMHBI « XUMUSD»,
HeoOXOZMMBI UM TIPH Jla/IbHEHIIIEM U3yYeHUU TaKUX JUCLIMIUTHH, Kak «O0paboTKa MeTasioB
JlaBjieHueM», «MaTepuanoBefeHue», « JKOJI0rus», «be3ornacHoCTh Ku3HeesaTe/IbHOCTHY, TIPU
BBITIOJTHEHUU KYPCOBBIX PabOT U AUTJIOMHOTO TIPOEKTA.

OcBoeHMe JUCLUTUIMHBI « XUMUS» TI03BOJISIET CTYZeHTaM ChopMUPOBaTh CTPOHHYIO
€CTeCTBeHHOHAyUHYI0 KapTHHY MHUPa U UCI0/Ib30BaTh OCHOBHBIE 3aKOHBI U MTOJIOXKEHUS
JVICLIUTIJIMHBI IJ1s1 BBISIB/IEHUS] CYIIIHOCTH TIP00sieM, BO3HUKAIOIINX B X0/ie MPoeCcCHoHaNTbHON
JesITeIbHOCTH. .

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

5/IeMeHT [1naHvpyeMble pe3y/ibTaThl 00yYeHUs
KOMITeTEeHLIUU
OIIK-2 croco0HOCTBI0 MPHUMEHATH COOTBETCTBYIOIUN (PH3UKO-XMMHUUYECKUH anmapar,
MeTOAbI aHa/Iu3a U MO/le/IMPOBaHNs, TeOPeTUYEeCKOro U IKCIIePUMEHTATbHOT0
HCC/Iel0BaHMSA NPH pellleHHH npogdeccuoHaNbHBIX 3a4a4

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

- CTpOeHHe aToMa,

- XUMMUeCKHue 37IeMeHTbl U UX COeJJUHeHUs] XMMHUYeCKre CBOWCTBa
Y B3aUMOCB$I13b XMMUYeCKUX BeIleCTB

- 0o01Me 3aKOHOMEePHOCTH MPOTEeKAHUsI XUMUYeCKUX PeakIi;
MIPUPOJY XUMHUUECKUX peakIvii, UCII0/Ib3yeMbIX B
MeTa/UTypruueckux Mpou3BO/[CTBaX

- TIPUMEHSITh XUMUUeCcKHe 3HaHUs B MPodeCcCoHaIbHON

JlesATe/TbHOCTH,
- KCIO0JIb30BaTh UX Ha MEXAWCLUIIJIMHADHOM YDOBHE
YmMmetb - MPOTHO3UPOBaTh W ONpeJe/siTh CBOWCTBA COeAUHEHUN U

HarpaB/ieHUs] XUMUYeCKHUX peakLni;
- UCNO/b30BaTh CIIPABOUHYHO JIMTepaTypy [/ BBIOJHEHUs
pacueToB




CTpyKTypHBII

3J1eMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHUs
KOMIIeTeHLIUU
- OCYILIeCTB/IATbL  KOPDPEKTHOe  MaTeMaThyeckoe  OIMCaHue
XUMUAYECKUX SIBJIEHUM TeXHOJIOTMYeCKUX MPOLIeCCOB..
BrazeTs - CpPaBHHUTENIBbHO HEOOJBIINM YHMCIOM PAaCYETHBIX U JIOTUYEeCKHX

aZrOpUTMOB,

npodeCCHOHABHBIM SI3BIKOM B 00/1aCTH XUMHUH

NPaKTUYeCKUMHU HaBBIKAaMH UCIIO/Tb30BAHHUS 3/IEMEHTOB XUMHU
B APYTUX AUCLIAIIIMHAX,

OCHOBHBIMH METOJaMH peLIeHWA 3a4a4 B 00/1aCTH XUMUHU
OCHOBHBIMH METOJiaMHU NCC/IeJOBAHUS B objlactu XHUMUU,

criocobamul CoBepIIeHCTBOBaHUS TIPO(eCCHOHAMbHBIX 3HAaHUN U
yMeHUI ITyTéM MCII0/Ib30BaHUsI BO3MOKHOCTeMH
MH(OPMAaLIMOHHOM CpeJibl.

4. CTpyKTypa U co/iep>KaHue JUCLHUIIIUHbI
OO011jas1 TPYy0€MKOCTh AUCIIUTUIMHBI cocTaB/isieT 3 equHul] 108 yaca, B ToM umcIie:
KOHTaKTHasi pabota — 59 aka/i. uacos:
ayJuTOpHas — 57 akaj,. 4acoB;
BHeayuUTOpHasl — 2 aka/i. 4yacos;
caMmocTosiTesibHasi pabota — 49 akasi. 4acos.

AyputopHas
@
KOHTaKTHasl g
pabora 8 B
s} £
[=Neo) ®dopma TeKy1ero
o | (B axag. vacax) | o X P yI £ 5
3] ] . KOHTDOJIS yCTIeBaeMOCTH | > & &
Paznen/ Tema I z g Bup camocrositenibHOM " E Z 3
JUCLIATI/IUHBI 3 @ S paboTsI . 229
O 2 Eg TIPOME)XXyTOYHOM §&E
- =i S < aTTecTaruu = 0 F
= E6] g& ~ =
= © O =} S
5 =" ] = N4
SA|l ®
= © )
[}
=
Xumus, ieppuojuyecKasl cucteMa 1 2 2 CamocTosTe/IbHOe U3yueHne YcTHBIHM onpoc OIIK-2,
3/1eMEHTOB yueOHOM TUTepaTypbl 3y8
Xumuueckasi CBsi3b, 2 4 IToAroToBKa K cCeMHHapCKOMY Cemunapckue 3ansitus | OIIK-2,
KOMIUIeKcoobpa3oBaHye 3aHATHIO 3y8
Xumuueckasi TepMOJHaMUKa 2 4 CamocTosiTe/IbHOE U3yUyeHre KouTposnbHast pabota OIIK-2,
yueOHOi1 TuTepaTypsl 3y8
Xumuyeckasi KHHeTHKA 2 2 |4 ToaroroBKa K J1abopaTopHOi JlabopaTopHasi pabora | OITK-2,
pabote 3y8
Xumuueckoe u pa3oBoe paBHOBECHE 4 4 |4 ToaroToBKa K J1abopaTopHOi JlabopaTopHast pabora | OITK-4,
pabote 3y6
XuMHUUecKue CUCTeMbI 2 2 4 CamocTosTe/IbHOE U3yUyeHre YCTHBII ornpoc OIIK-2,
yueOHOM TUTepaTypbl 3y8
PactBopbl 4 3 |4 IozaroroBka K J1abopatopHoi JlabopaTopHast pabora | OIIK-2,
pabore 3y8
JucrniepcHble cuCTeMbI 4 4 IMoAroToBKa K CEMUHapCKOMY YCTHBIH OIpOC OIIK-2,
3aHATUIO 3y8
OKUC/IUTE/TbHO-BOCCTAaHOBUTE/IbHBIE 6 2 |5 [MoxroroBKa K 1a00paTOpHOI Jlabopamophas paboma | OIIK-2,
CBOICTBa BellleCTB pabote 3y8
D/IeKTPOXMMHUYECKHE CUCTEMBI CaMocTosTeIbHOE U3yUeHre YCTHBII Ompoc OIIK-2,
4 4 6 yueOHO muTepaTypsl 3y8
XWUMHsI 371eMEeHTOB TepUOJUUYeCKOi 2 2 4 CaMocTosiTeIbHOE U3yUeHure KontposnbHas pabora | OIIK-2,
CHCTeMbl yueOHO UTepaTypbl 3y8
Xumuveckast  ujeHTAGUKanus u| 1 4 4 CamocTosTe/IbHOe U3yueHne CemuHapckue 3anstust | OIIK-2,
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aHa/n3 BellecTB yueOHOH TUTepaTypsl 3y8
WToro no AucryIMHe 38 19 |49 3auét

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. YueGHO-MeTOfUUECKOE 00ecrieueHre CaMOCTOSITe/IbHON PaboThI 00yJarommuxcst



[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 TIPO0O/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-2 croco0HOCTHI0 NPUMEHSATH COOTBETCTBYHOIUH (PH3UKO-XMMHUECKHI anmapar,
MeTo/Ibl aHA/IU3a M MO/Ie/INPOBaHMNs, TEOPEeTHYECKOr0 U IKCIepUMeHTa/TbHOT0
HCC/IeI0BaHMsA NP pellieHUH npodeccHoHaIbHBIX 3aja4

3HaTh

- OCHOBHBIE OTIpefie/IeHus 1
TIOHSITHS] XUMUYECKHIX 3aKOHOB,

- CTpOeHHe aToMa,

- XUMHYeCKHe 3/IeMeHThI X
CoefIMHEHNs] XUMUYEeCKHe CBOHCTBA
Y B3aMMOCB$I3b XUMUYECKUX
Bell|eCTB

Bomnpock! /151 TOATOTOBKU K 9K3aMeHy T10 JUCLIMTUINHe

1. [Ipeamet u 3ajjauu XUMHUU. 3HaUeHHe XUMUU.

2. Crpoenue atoma. Mogenu atoma (Mopo3oga,
Pe3epdopza, bopa). Teopust Bopa. YpaBrenue Ilnanka. [TpuHLumn
HeorpesieNiéHHOCTH [eit3eH6epra. BonHoBast GyHKLusI. YpaBHeHMe
[Ipesunrepa.

- 0b11j1ie 3aKOHOMEPHOCTH 3. KBaHTOBO — MeXaHHUeCKHe Npe/iCTaB/IeHus O CTPOeHUN
TIPOTeKaHUsI XUMUUEeCKUX PeaKLyii; aToMma. KaHTtoBble umicia u ux GU3UUecKuil CMbICL.
MIPUPO/Y XUMUUECKUX peakIni, 4. PacripezienieHre 3/1eKTPOHOB MHOI'03/1eKTDOHHOM aTOMe.

HCIIO/Ib3YEeMBIX B
MeTaJULypriu4ecKix IpOU3BOJACTBAX
- MIPUMEHSITh XUMHYECKHe
3HaHUs B IPO)eCCHOHABHOM
JlesiTeNIbHOCTH,

- HCII0/Ib30BATh UX Ha
MEeXIUCLIUTUIMHADHOM YPOBHE

Ipunuun IMaynu. ITpasuio I'yuja. ITopsiok 3amnosHeHust
3/1eKTPOHHBIX TI0/lyPOBHEH.

5. [Tepuopnueckuii 3akoH U [lepuognueckas cucrema
[1.1.MeHngeneesa. s-, p-, d-, f- semenTsl. [lepuoguHOCTL
M3MEHEeHUsI CBOWCTB 3/IEMEHTOB: OTHOCUTeJ/IbHAst
9/1eKTPOOTPULIATENIbHOCTD, MTOTEHL[Ma/I MOHU3AL[MH, CPOZICTBO K
3/1eKTPOHY, PaZilyC aToMa, BOCCTAHOBUTe/IbHAs U OKUC/IUTe/IbHask
CroCOBHOCTH 371EMEHTOB.

6. KoBaneHTtHast cBsi3b. CBOIMCTBAa KOBa/IeHTHOM CBSI3U:
TPOYHOCTB TOJIIPHOCTD, HACKILIAeMOCTb, HAallpaB/IeHHOCTH,
rUOpUAN3aLHsI, KPaTHOCTb.

7. OG6MeHHBbIH 1 [JOHOPHO-aKLIeNTTOPHbIN MeXaHU3M
obpa3oBaHust KOBa/IeHTHOI CBSI3U.

8. ¥-, P-, [i- CBSI3b.

9. Mertozip! MOJIEKy/IsIpHBIX opbuTaneii (MMO) u

BaneHTHbIX cBs3eli (MBC). CpaBHUTe/IbHAs XapakrepucTiika MMO
u MBC.

10. VonHast CBsI3b U eé CBOICTBA.

11. BopopoiHast CBSI3b U MEXKMOJIEKYJISIPHbIE
B3aUMOZecTBUS (MHAYKLMOHHOE, JUCIIePCHOHHOe,
OPHMEHTALIIOHHOE).

12. KomrinekcHble coeIMHeHusl: CTPOeHHe, XapaKTep CBSI3H,
quccoupanus. Kiaccudukaiiys KOMIUIEKCHBIX COeJUHeHUI.

13. Xumnyeckast TepMOJMHaMUKa. BHyTpeHHss SHeprusi.
ITepBebIil 3aKOH TepMOJMHAMMKH.

14. DHranbmus obpa3oBaHus BeljecTBa. 3akoH ['ecca u ero
TpUMeHeHue.

15. OHTpONMs KaK Mepa TepMO/JMHaMHYeCKOH




CTpyKTypHBIH
3/1eMeHT
KOMIIETEHLIN

[1aHupyemble pe3y/IbTaThl
00yueHHst

OL[EHO‘JHLIG cpencTBa

HeobpaTUMOCTH Tpoliecca. BTopoii 3aKoH TepMo/IMHaMUKH.
16. CeobopHast sneprusi 'nb6ca. CamMoripor3BoIbHOCTE
TIPOTEKaHMsT PeaKLHH.
17. XuMuueckast KUHeTHKa. 3aKoH JJedCTBYHOLIUX Macc
TOMOTeHHBIX ¥ FeTeporeHHbIX cucTeM. CKOPOCTb MPSMOU U
obparHoii peakuuii. KoHCTaHTa CKOPOCTH XUMUYECKOH peaKLiu.
ITopsiio0K ¥ MO/EKY/ISIPHOCTb peakLiy.
18. BrusiHMe TemriepaTypbl Ha CKOPOCTb XMMUUECKOM
peaxuun. [TpaBuio Bant-I'odda. DHeprus akTUBaiy. YpaBHeHHe
Appenuyca.
19. T'oMOreHHbIH U reTeporeHHbIN Katanu3. Katanusatopsl 1
MHTHUOUTOPBI.
20. Xumuueckoe paBHoBecHe. CMelljeHre XUMUUeCKOoro
PaBHOBeCHUS! [IPH U3MEeHeHUU YCI0BUH NIPOTeKaHUsl XMMUYIeCKUX
nipouieccos. [Tpunnun Jle-IllaTesbe.
21. PactBopsbl. CBOICTBa pacTBOPOB.
22. Crioco06bl BhIpaKeHUsT KOHLIEHTPAL[UK PACTBOPOB
(poLieHTHas, MOJIipHast, HOpMarbHasi, MOJIs/IbHAs, TUTP).
23. 3akoHbI Paysist. Ocmoc. D0yIMOCKOMNHUS U KPUOCKOTTHSL.
24, PacTBOpbI 2716KTPOUTOB. DNEKTPOIATHYECKAsT
guccoupanyst. CreneHsb Arccolyanyu. KoHcraHTa aucconyanym.
25. VloHHOe npousBe/ieHre Bo/ibl. Boiopo/iHbli okasaresnb
(B.pH) pacTBOpOB.
26. 'ugponus coneid. KoHcTaHTa ruzipomsa.
27. ITpousBesieHre paCTBOPUMOCTH.
28. [MucnepcHele cucteMbl. KossoniHble pacTBOPBI,
CBOWCTBaA.
29. CTtpoeHue MULIe/IBI KOJUIOU0B OnTHYecKre U
J/IeKTPUYeCKUe CBOMCTBA.
30. OKMC/NUTebHO-BOCCTaHOBUTe IbHBIE peakiuy (OBP).
VIoHHO-3/1eKTPOHHBIN MeTo/| ypaBHUBaHust OBP.
TepMoprHaMHvecKasi BepOSITHOCTb NpoTekaHust OBP.
31. DnexTpoAHbIi oTeHMan. CTaHAAPTHBIHN 37IeKTPOHbINA
noTteHuuan. BogoposHelii noteHuuan. YpaBHeHue HepHcra.
32. lanbBaHWUECKUH 71EMEHT: YCTPONCTBA, MPOLIECCHI.
TIpOTeKarollye Ha KaToze ¥ aHoJe.
33. 3/C u sneprust ['n66ca raJbBaHMYECKOr0 31eMeHTa.
34. Dnektponu3. 3akoHbl Papajies. DIeKTPOXUMHUUECKUI
5KBUBa/eHT. BbIXOZ 10 TOKY.
35. OneKTpo/r3 pacr/aBoB U PaCTBOPOB Ha PaCTBOPUMBIX U
HepacTBOPUMBIX 3/1eKTpozax. ITocieoBaTebHOCT paspsiia MIOHOB
TIPH 3/IEKTPOJIM3e Ha aHoJe U KaToze.

36. TTonsipusanus, eé npuumnHbl. [lepeHanpspkeHue.

YMmeThb

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

peaxIyii;

-HCTIO/Ib30BATh CIIPaBOUHYIO
JIUTepaTypy A/Is BHINOTHEHUs
pacyeTo

=0CYIL|eCTB/IATh KOPPEKTHOE
MaTeMaTH4ecKoe OIHCaH1e
XUMUYECKUX SBJICHUIN
TEeXHOJIOTMYeCKHX TTPOLIECCOB..

IpumepsI 3aau

3azaua Nel
[nsa peakuuu CH4 (r.) + CO2(r.) = 2CO(r)+ 2H2(r)
omnpe/ie/ITe BO3MOKHOE HarlpaB/ieHHe CaMOIIPOU3BOIBHOIO TeUeHHs peakl{in
MpH CTaHAAPTHBIX YCJIOBUSIX U TIpK TeMriepaType T = 927 0C, ec/u TemioBoi
3¢ dekT peakiu /10 3aJaHHON TeMIlepaTypbl He U3MEeHUTCSI.
YKakure: a) BbIe/eTCs WX MOI/IOIAeTCst SHEPTUs B XO7ie PeaKLiiu;

6) mpruKHY Hali/[eHHOr0 U3MeHeHHUs SHTPOIIHH.
PaccuuraiiTe TeMrniepaTypy Hauasa peakLuu

3azaua Ne2

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

Bo ckombpKo pa3 M3MeHUTCS] CKOPOCTb MNPsSIMOII peakliuM, Korzia popearupyeT
30% CO?

Bo CKOMBKO pa3 M3MeHSITCS CKOPOCTH NPUMOW M 0OpaTHOW peakLH, eciu
YBe/IMUMTh laB/ieHYe B CUCTeMe B [Ba pasa?

3azaua Ne3
B kakom ob6beme BoAbl ciefyeT pactBoputh 135r SnCl2 gyist monmyuenus 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/ILHOCTb;

r) TUTP;

/1) MOJIBHYIO [IOJII0 BelljecTBa B pactBope. Ilozbepure

K03()UIMeHThl B ypaBHEHMSIX OKHMC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX PeaKIUH.




CTpyKTypHBIH
3/1eMeHT
KOMIIETEHLIN

[1aHupyemble pe3y/IbTaThl
00yueHHst

OL[EHO‘JHLIG cpencTBa

YKa)KuTe THIT Ka)KI0H peakL{|u.

3azaua Ne 4

PaccuuTaiiTe 3/IeKTPOABIKYLIYIO — CHITY Y OIpeJe/uTe HarpaBJieHue
CaMOTIPOM3BO/ILHOTO ~ TIPOTEKAHWsI TIEPBOM  peakuud TpH  CTaHAPTHBIX
YCIOBUSIX,  HWCHO/B3ysl ~ 3HAYEeHHWSI  OKUC/IMTETbHO-BOCCTAHOBUTETBHBIX
TIOTEHLIUAJIOB:

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
UKCJIOM PACUYETHBIX U JIOTHUECKUX
aJITOPUTMOB,

- POGeCCUOHANTBHBIM I3BIKOM
B 06/1aCTH XUMUH

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

- OCHOBHBIMHM METOZAMH
peliieHust 33524 B 06/1aCTH XUMHUH

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

-criocobamu
COBEpIIIEHCTBOBAHHSI
ripoecCHOHAIBHBIX 3HAHUH U
YMeHHUiA My TEM HCII0/Ib30BAHUs
BO3MOXKHOCTel HH(OPMAIMOHHON
cpefpl..

4. TABOPATOPHAS PABOTA Ne3
XNMHNUYECKOE PABHOBECHUE

Llenb paboThl: M3yueHHe BIMSHUS KOHLIEHTPAL|ii peareHTOB M TEMIIepaTyphbl
Ha XMMUYecKoe paBHOBecHe.

4.1. OcHOBHBbIe TeopeTHUeCKHe TI0I0XKeHHUsT

BO/IBLIMHCTBO XMMUUECKUX PeaKLUil sB/sitoTcs obpatimbiMu. OGpaThUMble
pEaKI_[I/[I/I MOFyT HPOTEKHTB KdK B HpHMOM, TaK U B O6paTHOM HaHpaBHEHI/IHX.
OG6paTHMble peakLjy TPOTEKAIOT /IO COCTOSIHUSL XUMUUECKOTO PABHOBECHSL.
TepMOJMHAMUYECKUM  YCIOBMEM  XMMHUYECKOTO — PaBHOBECUS  SIBJISIETCS
PaBeHCTBO

KOHILIeHTpaLii ~ peareHToB, KOTOpbIe  yCTAHABIMBAIOTCS B  COCTOSHUM
XUMHUECKOTr0 PABHOBECHS], HA3bIBAIOTCSI PABHOBECHBIMU KOHLIEHTPALIUSIMH.

B cocToslHMM XMMMYeCKOro paBHOBECHSI CKOPOCTb TIPSMOM DeaKIjiy paBHa
CKOPOCTH 00PaTHOM PeaKLvH.

PaccMoTpuM 06paTUMy0 XUMHUUECKYEO PeaKLU0

aA+ bB, < cC, +dD,

3anuiiieM BbIPXKEHUsT [/is1 CKOPOCTel MPsIMOii 1 06paTHO#M peakiuii:

>

,
rjie viip, voObp — CKOPOCTH TPSIMO¥ ¥ 06paTHO# peakijuii COOTBETCTBEHHO,

krp, kobp — KOHCTaHTBI CKOPOCTM TpsIMOM ¥ 0OpaTHOW  peakLuii
COOTBETCTBEHHO,

CA, CB, CC, CD - paBHOBecHble KOHLleHTpaluu peareHtoB A, B, C, D
COOTBETCTBEHHO,

a, b, ¢, d — crexromeTpuueckre KO3 QULIMEHTHI B YPaBHEHUH PeaKLvH.

B cocrosiHuM paBHOBecHst

Vip. = Vogp , TOTAA:

Beipasum
O603Ha4ynM , TOTJa:

,
rae Kc — KoHCTaHTa XUMHYECKOT0 PaBHOBECHSL.

Takum 06pa3oMm, KOHCTaHTa XMMHWYECKOTO DaBHOBECHs paBHa OTHOLIEHHUIO
NIPOM3BEJ€HUsT PAaBHOBECHBIX KOHLIEHTpALMi TPOAYKTOB  peakLuud K
[IPOM3BEAEHUI0 PAaBHOBECHBIX KOHLIEHTPAL|H WMCXOJHBIX BEIIeCTB, B3STHIX B
CTereHsX UX CTeXMOMETPUUYECKUX KO3 (PHULEHTOB.

KoHCTaHTa XMMHYECKOTO PaBHOBECHsl 3aBUCHUT OT TIPUPO/bI PeareHTOB U OT
TeMmIiepaTypsl.

KoHcTaHTa XMMWYECKOTO paBHOBeCHs He 3aBUCUT OT KOHIIEHTpalui
peareHToB, T.K. NPM W3MeHEHWM KOHILIEHTpPallMd OJHOTO U3 peareHToB
KOHLIEHTPAL[M OCTa/IbHBIX PEareHTOB TOXKe W3MEHSTCS, HO UX COOTHOLLIEHHe
OCTaHeTCs TOCTOSTHHBIM, paBHbIM KC.

KoHCTaHTa XMMMYeCKOTO PaBHOBECHsI He 3aBUCHUT OT KaTa/lu3aTopa, TaK Kak
KaTa/IM3aTop OJHMHAKOBO yCKOPSIET MPSIMYIO ¥ 00paTHYIO peakLjiu.

KoHCTaHTa XMMHYeCKOro paBHOBECHs CBsi3aHa CO CTaHJApTHOW SHepruen
I'n66ca XMMUUECKOH peaKLiii COOTHOLLIEHHEM:

,
rze 0GOr — cranzapTHast sHeprusi ['nb6ca peakmy,

R — yHuBepcasbHasi ra3oBast IOCTOSIHHas,

T — remnieparypa.

Ec/m M3MeHsIFOTCS BHEIIHHe YCIIOBHS, BIUSIOLIME HAa XMMHUUYeCKOe paBHOBeCHe,
TO XMMHUeCcKoe PaBHOBECHe HapyllaeTcs (CMeIaeTcs).

Ecmu B pesysbraTe CMeIjeHHs XMMHYECKOTO DABHOBECHS! YBeTUUMBAIOTCS
KOHLIEHTpPALMHU TTPOAYKTOB PeAKLMH, TO TOBOPSIT, UTO XUMHYECKOe paBHOBeCHe




CTpyKTypHBIH
3/1eMeHT
KOMIIETEHLIN

[1aHupyemble pe3y/IbTaThl
00yueHHst

OL[EHO‘JHLIG cpencTBa

cMecTH/I0Ch BpaBo. Ecnu B pesy/bTarte cMellleHUs] XMMUUECKOTO paBHOBeCHsI
YBeNIUUMBAIOTCS KOHLIEHTPAL|UM HCXOJHBIX BelleCTB, TO TOBOPSIT, UTO
XMMHYeCKoe PaBHOBeCHe CMeCTUIOCh BIIEBO.

ITpunuun Jle Hlartenbe.

Ecmu Ha cucteMy, Haxofslylocsi B COCTOSIHUM XUMUUECKOTO DPaBHOBECHS,
OKa3sbIBAaeTCs BHeIlHee BO37leMCTBHe, BMSIOIIee HAa XMMHYECKOe paBHOBeCHe,
TO B CHCTeMe TPOUCXOZUT TaKoe CMellleHHe XMMHUYeCKOro paBHOBecHsi, B
pe3yJibTaTe KOTOPOrO BHeLHee BO3/jelCTBHe 0c/1abIseTcs.

BrustHye KOHIeHTpaIMi peareHToB Ha XUMHUeCKOe PaBHOBECHe.

Ecmu  yBelMuMTh KOHI|EHTpAlMM HCXOJHBIX BellecTB, TO XHUMHYeCcKoe
paBHOBeCHe CMeIaeTcsi B CTOPOHY MX yMeHbIIeHUs, T.e. B CTOPOHY IpSIMOit
peaxnyy, T.e. BrpaBo. Ec/i yMeHBINTL KOHI|eHTPAaIii HCXOAHBIX BeI|eCTB, TO
XMMHYeCcKoe paBHOBeCHe CMelljaeTcsl B CTOPOHY UX yBe/UYeHus, T.e. B CTOPOHY
00paTHOM peakLuy, T.e. BIIEBO.

Ecmm  yBeMuuTh KOHIIEHTPALM TPOAYKTOB DEeAKIMH, TO XUMHYECKoe
paBHOBeCHe CMeIL|aeTcsl B CTOPOHY MX YMEHbILEHHUS, T.e. B CTOPOHY 0OpaTHOW
peaxuuy, T.e. B/eBO. EC/IM yMeHBUINTb KOHLIEHTPALUY NIPOJYKTOB Peakiiiy, TO
XMMHYeCKOe paBHOBECHe CMeIljaeTCsl B CTOPOHY UX YBe/IUYeHUs], T.e. B CTOPOHY
TIpsIMOM peakLiuH, T.e. BIPaBo.

BnusiHye TeMriepaTypbl Ha XMMUYECKOe paBHOBeCHe.

Ilpy TOBBILIEHWM TeMIepaTypbl XHMHUYeCKOe paBHOBeCHe CMeIjaeTcsi B
CTOpPOHY ee TIOHIDKEHHUs], T.e. B CTOPOHY peakLUi, UJYLMX C IOI/olLleHneM
TeIIOTh], T.e. B CTOPOHY HA0TepMuueckux peakuuid ([Hr 0 0).

Ilpy TOHWKEHWH TeMIepaTypbl XHMHUYeCKOe paBHOBeCHe CMeIaeTcss B
CTOpPOHY ee TIOBBIIIEHUs, T.e. B CTOPOHY peakLyi, UAYI[HX C BblJe/leHueM
TeIIOTh], T.e. B CTOPOHY 9K30TepMuyecKyx peaxuuid ([Hr [ 0).

BrusiHvie jaBieHus Ha XUMUYeCKOe paBHOBeCHe.

[laBnieHue BMsieT Ha XUMHYECKOe paBHOBeCcHe 0OpaTUMBIX peaKLyi, AYLINX C
M3MeHeHMeM KOJIMYecTBa BelljeCTBAa ra3o00pasHbIX peareHToB. Ecin ke B
o6paTHMOli peaklMM KOJMUYeCTBO BeLIeCTBA Tra3000pasHBIX peareHTOB He
H3MeHsIeTcs], TO JlaB/leHHe He BJIMseT Ha XUMUUeCcKoe paBHOBeCHe.

ITpy moBBIIEHUM [AaBJIEHUS XUMHUYECKOe DaBHOBeCHe CMellaeTcsi B CTOPOHY
€ro TIOHIKEeHWs, T.e. B CTOPOHY peakLHH, WAYIMUX C yMeHbIIeHWeM
KOJIMUeCTBa BelIleCTBa ra3000pa3HbIX peareHToB.

ITpu NOHIKeHUH JaB/IeHUsl XUMUYeCKOe paBHOBeCHe CMeLaeTCsi B CTOPOHY ero
TIOBBIIIEHYs], T.e. B CTOPOHY DeaKLi, UAYLIMX C yBelIWueHHeM KOJIMYecTBa
BelllecTBa ra3000pa3HbIX peareHTOB.

4.2. TlopsiioK BbINIOMHeHUs 1abopaTopHOH paboTh!

O6opyfoBaHHe 1 peaKTHBBL: XMMHUYeCKHe CTaKaHbl; MHKPOLIIATe/b;
MPOBHUPKY; 3JIEKTPOIUIMTKA; alleTaT HaTpHsi; pacTBOpbL: HuTparta xkenesa (III),
POJIaHN/|a Kanvisl, HUTpaTa Ka/usi; MHAVUKATOpBI: (eHo(pTaNerH.

4.2.1. BnusiHve KOHILIeHTpalMi peareHToB Ha XMMHUeCKoe paBHOBeCHe

B xumuyeckuii ctakaH HajeliTe mo 6-7 M1 pacTBOpoB HuTparta enesa (III) u
pojannja Kamus. IlosiBisieTcss XapakTepHOe KpacHOe OKpAIllMBaHHMe pacTBOpa,
obycioBsieHHOe 0bpa3oBaHMeM poziaHuza xesesa (I1I):

ITo M3MeHeHMI0 MHTEHCHMBHOCTM KDAaCHOIO OKpallMBaHMsl PacTBOpa MOXKHO
CYZIUTb O CMelLlleHU! XMMHUYeCcKoro paBHoBecusl. Ec/ii B pe3y/ibTaTe cMelljeHYs!
XMMUUECKOr0 paBHOBeCHs KpaCHOe OKpallliBaHWe pacTBOpa YCU/IMBAeTcsd,
3HaYMT, XMMUYeCKoe paBHOBecHe CMelllaeTcs BIpaBo. EciM ke B pesysbTaTe
CMellleHMs] XMMMYeCKOro paBHOBeCHsl KpacHOe OKpallMBaHHe pacTBOpa
ocnabeBaeT, 3HaYUT, XMMUYeCKOe paBHOBeCHe CMeIl[aeTcs BIeBO.

PasrneliTe momyyveHHBIi pacTBop B 4 mpobupku. [lo6aBbTe B IepBy0 IPOOUPKY
1 M pactBopa Hutpara ene3a (III), Bo BTopyio mpobupky — 1 mi pacTtBopa
poJaHM/a Kajusi, B TPeTb0 MpobupKy — 1 M pacTBopa HuTpaTa Kammsi. B
YeTBepTYIO NMPOOUPKyY f06aBbTe 1 MJ AUCTHUIMPOBAHHOM BOJBI.

OTMeTbTe M3MeHeHUe MHTeHCUBHOCTH KPacHOTO OKpalllBaHUsI PacTBOPOB B
rpo6upKax. Pe3ybTaTh OMBITOB NPE/CTABbTE B BUfe TaOIHLIbI:

N3meHenne Hanpasnenu
[obaB/eHO | MHTEHCHMBHOCT | € CMeL{eHHs
Ne Bell|eCTBO u KpacHOT0 | XHMMHYecKor
OKpallBaHUs 0
pacTeopa paBHOBeCHUsI
1. Fe(NO3)3
2. KCNS
3. KNO3




CTpyKTypHBIH
3/1eMeHT
KOMIIETEHLIN

Hf[aHI/IpyEM];Ie pe3yibTaThl

OLleHOUHbIe Cpe/iCTBA
00yueHHst . PEA

Cpienaiite BbIBOJ, O B/IMSHAM KOHLIEHTpalMii peareHTOB Ha XHMMUUecKoe
paBHOBeCHe.

4.2.2. BnusiHve TeMIiepaTypbl Ha XMMUUeCKOe paBHOBecHe

Haceimbre HeGOJBIIOE KOMHYECTBO KPUCTAIMYECKOTO aijetara HaTpus B
TePMOCTOWKHI XMMUUeCKni cTakaH. [lobaBbTe HECKOJIBKO Karle/lb CIIMPTOBOTO
pactBopa ¢eHondranerHa. Harpeiite ctakaH Ha sektporuidtke. [Tosiasercs
XapaKTepHOe Ma/lfHOBOe OKpaimivBaHue (eHosdranenna, obycnoBieHHOe
obpa3oBaHNeM rMIPOKCH/|A HATPHS:

ITo M3MeHeHUIO OKpalMBaHUs (eHoNpTaTerHa MOXKHO CYAWTh O CMeLeHHH
XMMHUeCKOro paBHOBecus. Eciu B pesysbTaTe CMeILjeHHs] XUMHYECKOTO
paBHOBeCHsI TOSIB/ISIETCSl Ma/JHMHOBOE OKpamuBaHue (eHodTanenHa, 3HAUWT,
XMMHUeCKoe paBHOBeCHe CMelljaeTcsi BpaBo. Eciu ke B pe3ysbTaTe CMeILleHHs
XMMHUECKOr0 paBHOBECHs MAaIMHOBOe  OKpallMBaHWe (eHos(TarenHa
rcye3aeT, 3HaUMUT, XMMUYeCKOe PaBHOBECHe CMellfaeTcsl BiIeBO.

Y6epure cTakaH C 3/IeKTPOIUIUTKU. ManiHOBOe OKpalvBaHue GeHonpTaTenHa
Hcyesaer.

Pe3y/bTaThl OMBITOB Mpe/CTaBbTe B BH/|E Tab/MLIBL:

Ne | W3meHeHue OxkpaiumBaHye HanpaBneHnue cwmeleHust
TeMIepaTyphbl ¢deHomndTanenHa XMM.paBHOBECHUsI

CpenaiiTe BBIBOZ O BJIMSTHUM TeMITepaTyphl Ha XMMHUYeCKoe paBHOBeCHe.
4.3. KoHTpOJ/IbHbIe BOIIPOCHI

OObpaTuMble XUMUUECKHe peakLUH.

XrMHUueckoe paBHOBeCHe.

TepMoziHaMHUeCKOe YC/IOBHe XMMUYeCKOI'0 PaBHOBECHSL.
KoHCTaHTa XMMUYECKOT0 PaBHOBECHSI.

. CBsi3b KOHCTAaHTBI XMMHYECKOTO PABHOBECHSI CO CTAaHJAPTHOM
Heprueii ['M66ca XMMIUECKOH peakIiiu.

IIpunuun Jle Matesnbe.

BiusiHie KOHL|EHTpALWi PeareHToB Ha XUMHUUECKOe PaBHOBECHE.
BrusiHue TeMriepaTyphl Ha XMMHYeCKOe paBHOBeCHe.

BysiHUe 1aBIeHUs HA XMMHYeCKoe paBHOBeCHe.

CENOY UEWN S

0) ITopsimoK MpoBeieHUst TTPOMEKYTOUHOU aTTeCTaIuy, TI0Ka3aTeu U KpUTEPUH Ol[eHUBaHUSI.
ITpomesKyTouHasi aTTeCTal|s 10 AUCLUIUIMHE « XMMHs» BK/IIOUAeT TeOPeTUUECKHE BOTIPOCHI,
TI03BOJISIOIIINE OIL[€HUTh YPOBEHb YCBOEHUsT 00yUaroIUMHUCS 3HAHUH, BBIIBUTH CTETIeHb
c(opMHPOBAHHOCTH YMEHUM U BJlafleHUH, BhITIOTHeHUe 1TabopaTOpPHBIX PaboT U MPOBO/IUTCS B
¢dopme 3auera. [I71s1 yCrelHo#M c/jauy 3ayeta CTYJeHT [J0/DKeH KaueCTBeHHO MO/ATOTOBUTHCS K
CeMHUHapCKUM 3aHSITUSIM, a Ha CeMUHape, B X0/ie 3aHSTHH MPO/IeMOHCTPUPOBATh CBOU 3HAHUSI.
CTyJeHThbI, He ITOKa3aBIlie 3HaHUK Ha CEMUHAPCKUX 3aHATHSIX MOTYT ObITh He [IOMYIIEHbI 0
3ayeTa M JJOJDKHBI OTUMTATHCS B UHUBHU/Iya/IbHOM TIOPSIZIKe.

IToka3aTenu ¥ KpUTEpHH OLIeHWBAHUS 3aueTa:
1. OueHKa «3auTeHO» BBICTABJISAETCS CTY[EHTY, KOTOPbIN
- IPOYHO YCBOWJI TIPEJyCMOTPEHHBIM MPOrpaMMHBIN MaTepHalt;
- TIPaBUJIbHO, ApT'YMEHTUPOBAHO OTBETHJI Ha BCe BOIPOCHI, C NPUBe/IeHHeM TIPUMEpPOB;
- TTOKa3aJsi T/1y00KHe ccTeMaTH3UPOBaHHbIe 3HAHUS, B/IaJieeT MPUeMaMU pacCyKAeHus U
COTIOCTaBJIsSIeT MaTepyas U3 pa3HbIX NCTOUHMKOB: TEOPUIO CBSI3bIBAET C MPAKTUKOM, IPYTUMU
TeMaMH JJaHHOTO Kypca, [PyTruX U3ydyaeMbIX TTpeIMETOB
- 6e3 o1MOOK BBITIOJTHU/ MPAKTHUECKOe 3ajlaHue.



[JomnonHuTebHBIM YC/IOBUEM TMOTy4YeHUsI OLIeHKH «3auTeHO» MOTYT CTaTh XOPOIlMe yCIeXu Mpu
BBITIOJTHEHUU TTPAKTHUYEeCKUX U KOHTPOJILHBIX PaboT, CUCTeMaThuecKasi akTHBHasi paboTa Ha
3aHATUSIX.

2. OlLleHKa «He 3aUTeHO» BBICTABJISIETCS CTY/IeHTY, KOTOPKIM He cripaBuiics ¢ 50 %
BOTIPOCOB M 3a/JJaHUl, B OTBETAaX Ha BOMPOCHI JOIMYCTHIT CyllleCTBeHHbIe oIMOKU. He MokeT
OTBETUTh Ha /IOTIOJIHUTE/IbHbIe BOTIPOCHI, MPe/I/I0’KeHHbIe TiperojaBaresneM. LleroctHoro
Tripe/iCTaB/IeHUsI O B3aMMOCBSI3X, KOMIIOHEHTaX AUCLIUTIIMHBI Y CTy/IeHTa HeT
3a/jauu ¥ TeCTHI /IJIi CAMOCTOSITe/TbHOM paboThI CTY/[eHTOB CM. B I1pu/ioyKeHuH.

8 VuyeOHO-MeTOaHYEeCKOoe " UH(pOPMaAITHOHHOE odecneueHne
OUCHHUIUITHHBI (MOIYJIsI)

a) OcHoBHas 1MTeparypa:
1. Ob1as ¥ HeopraHuueckasi Xumust: yue6Hoe rocobue: B 2 Tomax / E. B. CaBuHkuHa, B. A.
Muxaitnos, FO. M. Kucenés [u ap.]. — Mockea: JlabopaTopus 3HaHui, [6. r.]. — Towm 1:
3akoHbl ¥ KoHLenuu — 2018. — 494 c. — ISBN 978-5-00101-602-1. — TekcrT:
3/IeKTPOHHBIH // JIaHb: 3/1eKTpOHHO-0MbmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/107884 (marta obpaiijerus: 26.09.2020). — Pexxum goctyma: Ajis
aBTOpU3. TI0/Ib30BaTeJIeH.

0) lono/iHMTe/IbHAA IMTEpPaTypa:

1. Amnamutuyeckasgs XuMusg. TUTpUMeTpUUeCKHMe U TpaBUMeTpUYeCcKre MeTO/bl
aHasm3a: yuebHoe mocobue / M. A. Bapnamoma, H. JI. Kanyruna, JI. T'. Konsga [u ap.];
MI'TY. - MarHHToropCK: MI'TY, 2016. - 1 snektpoH. onT. fuck (CD-ROM). - 3ars. ¢ TUTy/.

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

name=2564. pdf&show dcatalogues/1/1130366/2564.pdf&view=true ~ (mata  oOparieHUs:
14.05.2020). - MakpoobbeKT. - TeKcT: 3/1eKTpoHHBIN. - CBeJileHus1 JOCTYIHbI Takke Ha CD-

ROM.

2. Konspa, JI. T'. Xumus: yue6Hoe nocobue / JI. T'. Konsaa, JI. T'. Tapactok; MI'TY. -
Marnutoropck: MI'TY, 2015. - 1 snektpoH. onrt. Auck (CD-ROM). - 3arj. ¢ TUTYJ/1. 5KpaHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/
1/1123821/21.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TeKcT:
3/IeKTPOHHBIN. - CBeZieHus1 AoCTyIHbI Takke Ha CD-ROM.

3. Kpbuiosa, C. A. Ananutnueckass xumus. KosmuecTBeHHble MeTO/bl XUMUUECKOIO
aHasm3a: yuebHoe mocobue / C. A. KpbinoBa, 3. Y. Koctuna, Y. B. TTonypko ; MI'TY. - [2-e
W3], OAroT. 1o mney. u3f. 2017 r.]. - Marauroropck: MI'TY, 2018. - 1 371eKTpOH. ONT. AUCK
(CD-ROM). - 3ar. C TUTY/L JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/
1/1514287/3472 .pdf&view=true (mara obpairenus: 14.05.2020). - MakpoobnekT. - TekcT:
3JIEKTPOHHBIN. - CBefieHus JOCTyIHbI Takke Ha CD-ROM.

4. Kpeinoa, C. A. AHamutudeckasi xumus. KonryecTBeHHbIE METO/bI XUMUUECKOTO
aHamu3a: yuebHoe mocobue / C. A. KpwinoBa, 3. . Koctuna, U. B. IMonypko; MI'TY. -
MarHuToropck: MI'TY, 2017. - 115 C.: 170, 8 TabJ1. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/
1/1131778/2709.pdf&view=true (mara obpaienus: 14.05.2020). - MakpoobnekT. - TekcrT:
3JIEKTPOHHBIN. - VIMeeTcs evaTHbIN aHasIor.

5. Tonypko, U. B. INpuknagHas xumusi: yuebHoe mocobue / . B. Tlonypko, C. A.
Kpeuiosa, 3. 1. Koctuna; MI'TY. - Marauroropck: MI'TY, 2016. - 1 a/1eKTpoH. onT. AUCK
(CD-ROM). - 3ar. C TUTY/L JKpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload ?name=2656.pdf&show=dcatalogues/



https://e.lanbook.com/book/107884
https://magtu.informsystema.ru/uploader/fileUpload?name=2656.pdf&show=dcatalogues/1/1131189/2656.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1131778/2709.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2709.pdf&show=dcatalogues/1/1131778/2709.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514287/3472.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3472.pdf&show=dcatalogues/1/1514287/3472.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
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

1/1131189/2656.pdf&view=true (mara obpamjenus: 14.05.2020). - MakpooObekT. - TekcT:
3/IeKTPOHHBIN. - CBeZieHus1 AoCTyIHbI Takke Ha CD-ROM.

B) Metoguueckue yKa3aHHUA:

1. O61mast 1 HeopraHuYecKast XMMUSI: METOZ. YKa3aHust U KOHTpos1. 3aanus / C. A. KpbinoBa,
3. . KoctuHa, E. C. MaxotkuHa, 1. B. ITonypko ; MI'TY. - Maruutoropck: MI'TY, 2011. -
1 snekTpoH. ont. guck (CD-ROM). - 3ar. ¢ TuTyJ1. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1251.pdf&show=dcatalogues/
1/1123429/1251.pdf&view=true (gata obparenusi: 14.05.2020). - MakpooOBeKT. - TeKCT:
3/1IeKTPOHHBIN. - CBeJileHus1 AOCTYIHBI Takke Ha CD-ROM.

2. KpbuioBa, C. A. BejieHre B HaripaB/ieHUe " XuUMHUeCKasi TeXHOI0TUs'": mpakTukym / C. A.
Kpsinosa, Y. B. [Tonypko ; MI'TY. - Marnauroropck: MI'TY, 2019. - 1 5/1eKTpOH. ONT. AUCK

(CD-ROM). - 3ar. C

TUTYJIL. JKpaHa. - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3880.pdf&show=dcatalogues/
1/1530051/3880.pdf&view=true (mata obpaienus: 14.05.2020). - MakpooObeKT. - TekcT:

3/1IeKTPOHHBIN. - CBeJleHust OCTYIHBI Takke Ha CD-ROM.

r) [IporpammMHoe o6ecnieueHue u VIHTepHeT-pecypchI:

ITpodeccronanbHast 6a3a JaHHBIX — MEX/IyHapO/Hast CTipaBouHasi cucteMa «Ilompen»
polpred.com oTpac/ib «2/1eKTpoHepreTHKa» [ D1eKTpoHHbIN pecypc]. — Pexxum goctymna: https://
polpred.com/news?ns=1&0s%5B19%5D=on&fulltext=clr&fulltext=on&period_count=1. —

3arJi. C 3KpaHa.

9. MaTepua/IbHO-TeXHHUECKOe o0ecrieueHne JUCIHILTHHBI

MarepuanbHO-TeXHUYeCcKoe obecrieyeHre AUCHUIIMHBI BKFOUAeT:

Tun 1 Ha3BaHUe dyJIUTOPpUHA

OcHaueHue ayiJuTOpUU

JlekioHHas ayautopus Ne316

[lnakat «[lepuoguueckas cucrema [.N.
MengeneeBa»
[Tnakat «Tabmmija pacCTBOPUMOCTH COJIel U
OCHOBaHMM B BOJIe»
[Tnakat «CtaHgapTHbIe 3/IeKTPOJHbIe
TOTeHLMa/Ibl  MeTa/l/IOB U HeMeTa/lJIOB» U JIp

Xumunyeckasi 1abopatopust

.Becobl aHanmuTUyeckue
pH-meTp

Becsl 371eKTpOHHBIE
XuMHUYECKUe PeakTUBBI
TutpoBabHbIE YCTAaHOBKU
XumMuueckasi rnocynaa

AynmuTtopun A1l CaMOCTOSITeNTbHOM pabOoThI:
KOMIBIOTEPHbIE  KJIACChl; UMTalbHBIA  3ai
oubIMoTeKU

ITepcoHasibHBIE KOMIIBIOTEPBI C TIaKeTOM MS
Office, BbixojoM B IHTEpPHET U C JOCTYINIOM B
3JIEKTPOHHYIO VMH(OPMaLMOHHO-
oOpa3oBaTesIbHYIO Cpely YHUBEPCHUTETa
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ITpunoxenue

BapuaHThI TeMaTHYeCKHUX AOMALIHUX 3aiaHUM
AJISl CAMOCTOATE/TbHON PadoThI CTy/JeHTaM

OHepreTvka XMMHUYeCKUX IPOL|eCCOB
3agaua Nel
Hns peakuum CH4 (r.) + CO2(r.) = 2CO(r.)+ 2H2(r.)
ornpefiesiuTe BO3MOXKHOE HalpaB/ieHHWe CaMOINPOMU3BOJILHOTO TeYeHUs peaklUd IpuU
CTaHJapTHBIX yCJIOBUSIX U Npu TeMmriepatype T = 927 0C, ecnu TerioBou 3(p@eKT peakuyu
[10 3a/laHHOU TeMIlepaTypbl He U3MEHUTCS.
YkaxkuTe: a) BblJlesIeTCsl UM M0IJIOLaeTCsl SHEPTUsl B X0/le peakLivy;
0) MpUUKMHY HaliJleHHOTO U3MEHEeHHs SHTPOITHH.
PaccuuraliTe TeMriepaTypy Havasia peakL1u.

3agaua Ne2
Berunciute TenioBod 3¢ deKT peakuyu:
CaC2 (x.) + 2H20 = Ca(OH)2 (x.) + C2H2 (r.),
MOJIb3ysICb CTaH/APTHBIMU TeTuioTaMu 00Opa3oBaHUs pearupyroumx BeirjecTB. CKOIBKO
TETUIOThI BBIIEJTUTCS WU TIOTJIOTUTCS TIpU 0Opa3oBanuu 2,24 n1 C2H2?

3agaua Ne3

[To TepMOAMHAMUUECKUM YPaBHEHHUSIM PacCUMTaiiTe TerioBoi 3pdeKT peakiivu:

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

TepmoxyuMHUueckue ypaBHeHUS:
a)H2 (r.) + 202 (r.) = H20(r.) AH = -241,9 kI
6)2CO(r.) + O2(r.) = 2C0O2 (r.) AH = -566,2 kI>x

XyMuryeckast KWHeTHKa, XMMUYeCKOe paBHOBeCHe

3agaua Nel

Peakiis mipoTekaeT 10 ypaBHEHMUIO: 02 (r.) +2 CO (r.) = 2 CO2 (r.). HauanbHebIe
KOHL|EHTpaL[M1 pearupyronux Bewects paBHel: [02] = 1,2 mosw/n, [CO] = 0,8 Monb/1.

Bo CKOJIBKO pa3 U3MeHUTCs CKOPOCTb NIPSIMOM peakLyy, Korga npopearupyet 30% CO?

Bo CKO/MBKO pa3 M3MEHSITCS CKOPOCTH TPUMON M 0OpaTHOM peakiud, eCld YBeJTUUUTh
JlaBjieHre B CUCTeMe B /iBa pasa?

3agaua Ne2
ITpu Temneparype 40 0C HeKOTOpoe KOIMYeCTBO BellleCTBa BCTyIaeT B peakiuto 3a 20MuH.
Paccunraiite Bpems, IIpU KOTOPOM 3TO K€ KOJIMYeCTBO BelljeCTBa BCTYNUT B PeaKLUI0 MpU
temneparype 200 0C, eciu TemnepaTypHbId KO3((ULIMEHT CKOPOCTU peaklyy paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPU 3TOM CKOPOCTb peakLuun?

3azaua Ne3
Haiigyre HauanbHble KOHLIEHTPALMM UCXO/HBIX BEIeCTB M KOHCTAaHTY pPaBHOBECHS peaKkLvu:
Fe (t.) + H20 (x.) = FeO (1.) + H2(r.) ,
Ecniv paBHOBeCHbIe KOHLIEHTpaLMy pearupyrolux Bewects pasHbl: [H20] = 0,3 mosnw/n, [H2]
= 0,4 Momb/m.

3agaua Ned

[nsa peakuponHou cucrtembl: CO (r.) + H20 (r.) = CO2 (r.) + H2 (r.) HauanbHbIE
KoHLeHTpaluu paBHbl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OripeienuTe KOHLIEHTPALIUU
BCEX BeIlleCTB B MOMEHT PaBHOBeCHs], /T KOHCTaHTa paBHOBecHs paBHa 1,45.



3agaua Ne5
BbipasuTe KOHLIEHTpal[MK peareHTOB KOHCTAHTbl PaBHOBECHSI C/IeAYIOIIUX PeaKLii:
N2 + 3H2 = 2NH3 AH =-92,2 x/Ix
CO2 + C(r.) = 2CO AH =+160,5 k/Ix
CO + H20 = CO2(r.) + H2 AH=-41,1 k[Ix
YKa)KuTe HaripaB/eHue CMeleHUs XUMUYeCKOTO PaBHOBEeCHSI 3THUX peaKLUii:
a) Mpy MOHWKEHUU TeMIlepaTyphbl, eC/Iv JaBjeHue MOCTOSHHO;
0) TIpu TIOBBIIIIEHUH [IaB/IeHUs], €C/TM TeMIlepaTypa MoCTOosIHHa.

PacTBOpBI HE3IEKTPOUTOB

3agaua Nel
OrnpefeniTe 0OCMOTUUECKOE JjaB/ieHUe pacTBopa, copepskatero 90,08 r riroko3sl C6H1206 B
4 n pactBopa nipu 27 oC

3azmaua.Ne2
Boiurciute paBnenue napa 10 % pactBopa caxapa C12H22011 nipu 100 oC.
3agaua Ne3
PactBop, cocrosimii u3 9,2 r riutieprdHa C3H803 u 400 r auieToHa, KAnur 1ipu 56,38 oC.
Yuctslii arletoH KUt ripu 56,0 oC. Beruncinre 30ymMocKONMMYecKyr0 KOHCTaHTY aljeTOHa.

PacTBOpBI 3/1€KTPOTUTOB
3agaua Nel
B kakoMm oObeMe BoAbl ciiegyeT pactBoputb 135r SnCl2 anis monydenuss 3M pacTBopa
xyiopuga osnosa (II) ¢ mnotHocThio p= 1,405 r/mn?
PaccuwuTaiite:
a) MacCOBYHO JIOJTIO BellleCTBa B PacTBOPE;
6) MOJISIpHYIO KOHLIEHTPAL[MI0 SKBUBA/IEHTa;
B) MOJISITbHOCTB;
r) THUTP;
[1) MOJIBHYIO [JOJIFO BelllecTBa B PaCTBOPe.

3agaua Ne2
3aKOHUMTe MOJEeKy/sIpHble W HaluWIIuTe COKpallleHHble HOHHble YpaBHEHHWs peakLui
B3aMMO/IEUCTBUS CIeIYIOLIMX BeLeCTB:

HBr + NaOH -

AgNO3 + H2S -

MgCI2 + KOH -

CaF2 + HCIl -

Sb(OH)3 + H2S04 -

Sb(OH)3 + NaOH -

3agaua Ne3
CocraBbTe 110 [iBa MOJIEKY/IIPHBIX YPaBHEHUSI peakLii K C/ieyOIIUM MOHHbIM:
Ba2+ + CrO42- - BaCrO4; NH4+ + OH- —» NH4O0H;
/nS + 2H+ — 7Zn2+ + H2S
3agaua Ned

Boruncnure pH 0,05M pacTBOpa CepHOM KUC/IOTHI.

3agaua Ne5



Kakue u3 cnepyrounux conent mozsepratorca rugposusy: Na2SiO3. Cu(NO3)2. KBr?
CocTaBbTe MOHHBIE U MOJIEKYJ/ISIpHble ypaBHEHUs TH/pPO/INM3a COOTBETCTBYIOLLMX COJIEH.
Kakoe 3nauenne pH (< nim> 7) UMeIOT paCcTBOPBI 3THX COJIeN?

3agaua Neb
Haiinure npousBesenue pactsopumoctu PbCl2, eciv B 200 M1 Bozgpl pactBopsieTcst 2,17 T
3TOr'0 COeJVHEeHUs.

OKUC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE PeaKlin

3agaua Nel

[Mogbepute KOI(pGUIMEHTH B ypaBHEHHSAX OKHC/IUTEIbHO-BOCCTAHOBUTE/NBLHBIX DPeaKI[|i.
YKakuTe TUIT KaXKJ0U peakLuu.

PaccuuraiiTe 37€KTPOABWXKYILYIO CWIy W ONpeJe/dTe HarpaB/eHHe CaMOIIPOM3BOJIbHOIO
MPOTEeKaHUs1 TMepBOM peakUWd NpU CTaHAAPTHBIX YCJIOBUSIX, WCIOJb3ysd 3HAaueHUs
OKHC/TUTE/IbHO-BOCCTaHOBUTE/TbHBIX MOTEHI[Ma/I0B:

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

3agaua Ne2

CocTaBbTe ypaBHEHHsI OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX PeaKLUi:
KMnO4 + NaNO2 + H20 -

NaCrO2 + H202 + NaOH -

Bi(OH)3 + Na2S5208 + NaOH -

Bi203 + C -

Mg + HNO3 (pa36) —

OeKTPOXUMUUYEeCKUE TPOL[eCChI

3agaua Nel

CocTraBbTe 3J/IEKTPOHHO-WOHHbIE YpaBHEHUs 3JIEKTPOZHBIX IIPOLIeCCOB U MOJIEKYJ/IsIPHOe
ypaBHeHHe TOKOoOoOpa3syroleld peakliM, IpOTeKaromell mpu paboTe TranmbBaHUUECKOTO
snemenTa. Paccuuraiite 3/]C (E) ranpBaHUuecKoro siemMeHTa Mpu CTaHJAPTHBIX yC/I0BUSIX.
ITpyrHAB mOTeHLMan aHOJA PaBHBIM CTaHZAPTHOMY 3HAUEHHWIO, paCCUATauTe KOHL|eHTpaLUio
KaTHOHOB MeTasyla B KaTOJZHOM pacTBope, npu Kotopor J[IC rasbpBaHAYeCcKOro 3/jeMeHTa
yMmensbluTca Ha 0,02B.

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

3agaua Ne2
ITpuBesuTe CXeMbl 3IEKTPOJHBIX IIPOLIECCOB M MOJIEKYJ/ISIDHblE YpDaBHEHUSl peakLui,
MPOTEKAIoLMX MPH 3/IeKTPOXUMHUUECKON KOppo3uu ranbBaHonapbl Co/Ni:

a) B KUCJION CcpeJe;

6) BO Bla)KHOM BO37yXe.
Onpezenute yObUIb MacChl aHOZA TIPU KOPPO3WH B KUC/ION cpefie 3a 20 MUH, eC/TH CKOPOCTb
Koppo3uu coctaBuia 0,01 r/u.

3agaua Ne3
CocTaBbTe 3/IeKTPOHHO-UOHHbIE YpaBHEHMs 3/IeKTPO/HBIX MPOLIeCCOB (aHOJ WHEPTHbIN) U
MOJIeKy/ISIpHOe YpaBHeHUe peakLuM, MPOUCXO/sllel TIPU 3/1IeKTPOJIU3e:



a) pacriiaBa NaOH;

6) pactBopa CoSO4.
Bbruricute ¢dakThueckoe KOJIMUECTBO MeTaslla, T0JyueHHOro0 Ha KaTofe TIPU 3JIeKTpoJin3e
Co(NO3)2, ecnmu 31eKTpoJM3 TPOBOAWIN B TeueHUU 1 u. BeIxoj MeTasisia Mo TOKY COCTaBW/
85%.
YKaKuTe BO3MO’KHbIe IPUUKHBI YMeHbIIIeHUs BbIX0Z,a MeTasljla TI0 CDaBHEHUIO C PACUeTHBIM.

BapuaHTbl ayZJUTOPHBIX KOHTPOJIBHBIX 3a/laHUM
XuMHuecKasi TepMO/IMHaMHKa

1. Onsa peakuyuu WO3 (k) + 3 H2 (r) = W (k) +3 H20 (r) paccuurtats AH, AS, onpegenurtsb
BO3MO)KHOE HaripaBJieHHe peakLvy NPy CTaHAAPTHBIX yCI0BUsX U nipu t = 9770C. Paccuutarthb
TemIiepaTypy Hayaja peakLiyu.

2. Tennosoii 3¢pdexT peakiyu Fe304 (x) + C (rpad) = 3 FeO (k) + CO (r) cocraBasier AH =
47,6 xkIx. Paccuurats AH Bewectsa FeO.

Xumuueckast KHHETHKd, XUMHWYECKOe paBHOBeCHE

1. Hammmmre BbIpa)keHHe 3aKOHa [eHCTBYHOIIUX MacC [JIg CAefyHOLMX XUMHAYeCKUX
peakLuii:
H2 (r) + CI2 (r) =2 HCI (1); FeO (k) + H2 (r) =Fe (x) + H20 (x).
2. Bo cKo/mbKO pa3 M3MEHUTCS CKOPOCTb TpsiMOM M 0OpaTHOW peakiuu B CUCTeMe
2 HI (r)=H2 (r) + 12 (1),
€C/IM YMeHbLIUTb 00beM, 3aHMMaeMbIii ra3ami, B 2 pa3a?
3. HavasibHble KOHL|EHTpalMi UCXO/IHBIX BeleCTB B peakLyu:
2502 (r) + 02 (r)=2S03 (1)
Ob paBHbl 1,8 Mose/n SO2 u 2,4 monb/n O2. Bo CKOMBKO pa3 M3MEHWTCS] CKOPOCTb
peakLy K MOMeHTY, Korza rpopearupyet 0,8 mons/n SO27?
4. Kak U3MEeHUTC CKOPOCTb peakLMy Ipu MOBbIIeHUH Temneparypsl ¢ 373 K no 283 K,
eC/Id TemMrepaTypHbIA KO3((ULIMeHT CKOPOCTH peakLuu paBeH 3,07
5. 3anuuuuTe BbIpa)KeHME KOHCTAaHT PAaBHOBeCHS [/Is1 K&K[OW peaklliy, U Ha OCHOBaHUU
npuHuuna Jle—Illatesnve ompejenure yBeMUWTCS JIM BbIXOJ, TPOAYKTOB peakuyyd npu: 1)
YMEHBILIEHUN TeMIlepaTypbl; 2) yBeJMYeHWM [JaB/eHUs; 3) YBeJW4YeHWH KOHLIeHTpaluu
BelrjecTBa X.

Peakuyu TenioBoit 3hdexT BerjectBo X
a)C(x)+02((r)= CO2(r) AH <0 CO2 (1)

6) C (k) + H20 (r) =CO (r) + H2 (1) AH >0 H20 (1)
c) H2 (r) + Br2 (r) = 2HBr (1) AH <0 Br2 (r)
PactBopsl

1. 3aKOHUMTh YpaBHEHUs peakl|1ii, HalK1caB UX B MOJIEKY/ISIPHOM U MIOHHOM (opmax:

FeCl3 + NaOH =; KHSO3 + KOH =; Pb(NO3)2 + H2S =.
2. JJokasaTb amdoTepHOCTb cieaytomlero ruapokcyga: Cr(OH)3. Hamucath ypaBHeHus
peakLii B MOJIeKY/ISIPHOM U MOHHOU (hopMax, MoKa3aTh JAUCCOL[MAL[MI0 3TOT0 TMAPOKCH/IA 10
TUITYy KMCJIOTBI U 110 TUITy OCHOBaHMUSI.
3. CocTtaBUTh 1O /Ba MOJIEKY/SIPHBIX YpDaBHEHMS] peakLMil Ha KaK[oe HWKelpuBeJeHHOe
rnoHHoe ypaBHeHue: Sn(OH)4 + 2 OH- = SnO3-- -+ 3 H20;

2 H+ + 2 CrO4- - = H2Cr207.



4. HammmcaTh ypaBHEHUs peakI|i TUIPO/IM3a B MOJIEKY/IIPHOM Y MOHHOM BH/Ie U yKa3aTh Kak
B pe3yJ/bTaTe r'M/Ipo/n3a U3MeHWIach peakius cpesibl (pH) B pacTBope CieAyIOIIMX COMei:
AlIPO4; Ba(NO2)2; CrOH(NO3)2.

OxuncCUTeIbHO-BOCCTaHOBUTEIbHBIE CBOKWCTBA BeIeCTB

1. Mertogom 3nektpoHHoro ©OamaHca mofbepure KOI(QULIMEHTHI B  ypaBHEHMSX
OKMCJ/INTEe/IbHO-BOCCTAHOBUTE/IbHBIX PeaKLjui:

K2MnO4 + Na2S03 + H2504 - MnS0O4 + Na2504 + K2504 + H20

KClO4 - KCl + 02

Te + KOH - K2TeO3 + K2Te + H20

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

As2S3 + H202 + NaOH - Na3AsO4 + Na2S04 + H20

2. Hanbl BewjectBa: Na2MnO4, NaBr, MnSO4, Br2, NaOH. Paccuuraiite 3/IC peakuuu,
ec: @ MnO42-/Mn++ = 0,3045 B; ¢ Br2/2 Br - = 1,065 B. CocraBbTe ypaBHeHUe peakLju1

ONeKTpOXUMHUYECKHe CUCTEMBbI

1. HanucaTe 3/1€KTPOHHBIE YpaBHEHUs! 3/1€KTPOJHBIX IIPOLIECCOB, YpaBHEHHe CyMMapHOU
TOoKooOpa3ytoiieid  peakiyd, BbUMCIUTb OJC  rajbBaHMUECKOro 37eMeHTa, eciid
KOHL|eHTpaL[y MOHOB MeTasiioB paBHbL: [Al3+] = 0,001 mosnb/1; [Co2+] = 0,1 Monb/m.

2. CocTaBbTe CXeMy [BYX rajbBaHMYeCKUX 3/IEMEHTOB, B OJHOM M3 KOTOpbIx MeTann Fe
cty>kan Obl aHOZIOM, a B JAPYroM — KaTofioM. IIpuBeiuTe 3/IeKTPOHHBIE YpaBHEHUS
COOTBETCTBYIOILIMX 3JIEKTPOJHBIX peaklMii W ypaBHeHHWe CyMMapHO# TOKooOpa3ymolieit
peakLyu.

3. Kakue BemjectBa M B KAakOM BeCOBOM KOJIMUECTBE BBIJENSIOTCS Ha 3/€KTPOZAax MpHU
TIPOIYCKaHUM 3/7IeKTPUYEeCKOro TOoKa CWioh 4 A B TeueHHe 4 yac. 4epe3 pacTBOp
371eKTposuTa? CoCTaBbTe 3/1eKTPOHHbIE YPaBHEHMS 3/1eKTPOAHBIX MPOLIeCCOB, MTPOTEKAOLUX
Ha VHEePTHBIX JIeKTpojax npu siekrpoause K2SO4.

Kakue mporeccel MpOTeKalOT TMpU  371eKTPOXUMHUUYECKOW Kopposuu Metauia Cu,
HaxoJsllerocs B KOHTakTe C MeTa/uioM Ni, B KMCJIOW Cpefle U B HeWTpalbHOU Cpefe B
MPUCYTCTBUM KUCJIOPO/A BO3/yXa.

Bapl/laHTLI TeMdTHUYeCKHX TeCTOBbIX Baﬂal{l/lﬁ
JJIA TEKYIIEro KOHTPOJiA

XrMuryeckasi TepMO/IMHaMUKa

TecTbl BK/IFOYAIOT TeOpeTHUecKue W MpakTUuecKue 3aJjaHusi, OTBETHl Ha KOTOphie TPeOyroT
ry0OKOro TOHMMaHWSI W3yueHHOTO MarepHana. 1ecThl TIOCTPOeHbI eJWHO00pasHo: K
KaXJOMy BOIIPOCY IIpejjlaraeTcsl yeTblpe BapuMaHTa OTBETOB, CpeAU KOTOPBIX OJWH WIU
HEeCKOJIbKO TIpaBW/IbHBIX. OOpaboTKa pe3y/bTaTOB OCYIIECTBIISETCS IyTeM COTOCTaBJIeHUs
TMOJTyYeHHBIX pe3y/lbTaTOB C 3TaJlOHHBIMM U TIPOTeKaeT oOueHb ObICTpo. MakcumasbHOe
KO/MuecTBO 0a/uioB B Kaxkzoi Teme Kypca — 10. B Teme «XuMuueckasi TepMOAWHAMUKA»:
TriepBhIe 11eCThb 3aZlaHui oljeHUBaroTcs B 0,5 6asnna, ceibMoe — B 1 6asi, a BOCbMoe, JieBSITOe U
Jiecsitoe 3a/jaHust — B 2 Oasa.

Tect Ne 1

1. TIpu paccCMOTpeHUM XUMHUUYECKOW peaklid CUCTeMa O3HauaerT:
a) HCXOJHbIe peareHThbl
0) MPOAYKTbI XUMHUUECKOMN peaKiuu
B) PpeakLMOHHbIN COCY[
I') HCXO/[Hble peareHThl U MPOAYKTbI PeaKkl[iu

2. HepBBIfI 3dKOH (nepBoe Haan'IO) TEPMOAVMHAMHUKHU MaTeEMATUUYECKHU 3alMMCBIBAETCA TaK:



a) PV = uRT B) K = Aexp (- EA /RT)
6) K=R/NA r) AU= Q-W

3. B sKk30TepMUuUecKoi peakiuu:
a) SHTaJIbIMSA PeakLMOHHOM crcTeMbl noBbilaeTcs (AH > 0)
6) TerioBoit 3¢ ekt peakiuu otpuriatesnex (Q< 0)
B) SHTA/IbIMS PeaKLIMOHHOW cucTeMbl yMeHblaeTcst (AH< 0)
r) AaB/ieHWe PeakLMOHHOM CHUCTeMbI MOBBIIIAeTCS

4. CraHpjapTHbIe TeTuioBble 3P eKThI MPUHATO 0003HAYATH:
a) AUcr B) Q 101,3 273
6) AH°298 r) AHct

5. Kakue u3 MpHUBeJEeHHBIX peaKL[I/Iﬁ ABJ/IAOTCA BHAOTepMI/I‘-IECKI/IMI/I?

a) 1/2 N2 + 3/2 H2 = NH3 , AH = — 46 K[Ix/Mo/1b
6) H2 +4/202=H2O0, AH = -242 K]I>x/mMonb
B) 1/2 N2 +1/202=NO , AH = 90 KI>x/Mo/b
r)1/2H2 + 1/212 =HI, AH = 26 K[I>x/mMmo/1b

6. Kakast u3 HarmMcaHHBIX HIDKe peakL[yii OTBevaeT TeryioTe 0Opa3oBaHMsl OKCHAA a3oTa (|| ) B
CTaH/JapTHBIX YCJIOBUSIX?

a)1/2N2+0=NO B) 1/2N2+1/202 =NO

6) N+ 1/202=NO r) NH3+5/202 =2NO+3H20

7. Tlpu BoccTaHoBAeHUU 161 okcuza Meau( || ) Mo peakiyu :
CuO (k) + C (rpadwur) = Cu (k) + Co (r) , nornoTunock 22 KK TenioThI.
OHranenvs 06pa3oBaHus OKCHa Meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735
8. Ons peakyuu NiO (k) + C (rpadut) = Ni (k) + CO (r). Onpezenvre BO3MOKHOE
HaripaBJ/ieHHe CaMOIIPOM3BOJILHOTO TeUeHUsl peaKly TpU CTaHAApPTHBIX YCJIOBUSX W TPU
Temnepatype 627°C.

BemecrBo AH®298 (K/[x/mob) S°298 (x/monp*K)

NiO (k) -239,7 38
C (rpagur) 0 5,74

Ni (x) 0 29,9
CO (1) -110,5 197,4

B oTBeTe yKkakuTe 3HaueHUst 3Hepruu ['nb66ca nMpu cTaHAapPTHBIX YCIOBUSIX, TIPH TeMIlepaType
627°C 1 TemmepaTypy Hauajia peakLjuu

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

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

9. Kak n3MeHsieTcst SHTPONUS TIPU Pa3/IoyKeHnH KapOoHaTa KasbLys?
a) yBeMu1BaeTCst B) HE yMeHbIIIaeTCsl
0) yMeHbIIIaeTCst I') He 3Hal0



10. [laHHasi peakiusi:

2KCIO3 (TB) - 2KCl (TB)+302 (1) AH<O
MOJKeT CaMOIIPOM3BOJILHO MPOTeKaTh
a) B MPSIMOM HarlpaB/IeHU! B) HE MOJKET MPOTeKaThb
6) B 0OpaTHOM HaripaBJieHUA T') He 3Hal0

XyMHUecKas KUHeTHKa U XUMUYeCKoe paBHOBecCHEe

B Teme «XuMuueckas KWHETHKA M XHMHUECKOE paBHOBECHE»: TEpPBOE, BTOPOE, TPEThE,
YyeTBEPTOe U IIATOe 3a/laHus orjeHuBaroTcs B 0,5 Oasuia; mectoe, cebMoe, BOCbMOE, JIEBSITOE

u gecstoe — B 1 6asnn, a oguHHAALIATOE — B 2,5 Oasa.

Tect No 1

1. PEIB,I:[EJI XHUMUU, 1/13yqa}0Lq1/1171 CKOPOCTH U Me€XaHHU3MbI XUMHUUECKUX peaKL[HfI, Ha3bIBaeTCsA

a) XUMHUecKast TepMO/IMHAMHUKa
0) TepMOXUMUS
B) XMMHUeCKasi KHHETHUKa

2. CKOpOCTb XMMWUECKOM peakliiy — 3TO ...
a) BpeMs1, 3a KOTOpOe IMOJIHOCTBIO pacXoyeTcsl OJHO U3 UCXOJHBIX BellleCTB

0) W3MeHeHWe KOJIMUEeCTBA BeI[eCTBA pPeareHTOB (WM TIPOAYKTOB) peaKkWd B eJUHHULLY

BpeMe€HH B eJHHULIE obbema

B) KOJIMUECTBO BellleCTBa MPOAYKTOB peakljui K MOMEHTY OKOHYaHUs peakLuu

3. B Kakux efiMHULIaX BbIPa)KaeTCsl CKOPOCTb XMMHUYECKOW peakLuun?
a) MOJIb/.C

0) 6e3pa3mepHas BeJIMUMHA

B) MOJIb2 C

4. OT Kakux (paKTOPOB 3aBUCUT CKOPOCTb XUMUUYECKUX PeaKLViA?
a) OT PUPOBI PearupyroIINX BelleCTB

6) oT TeMriepaTyphl

B) OT 00beMa peakI[IOHHOTO COCy/ia

5. CocTosiHMe  XMMHUYECKOTO paBHOBeCHUsi OOpaTUMBIX  TIPOLIECCOB
XapakTepusyercs ...

a) paBHOBECHBIMY KOHLIEHTPALUSIMU [TPOJYKTOB peakLiuy

0) sHepruel akTHBH3aL[UN

B) KOHCTAHTOUW paBHOBECUSI

6. Kak 3anuceiBaeTcs BeIpaykeHUe [J1s CKOPOCTH peakLyuy
4 NO (r) + 6 H20=4 NH3 (r) + 5 02 (1)
a) V=Kk[NOJ4[H20] 6) V=Kk[NH3][02] B)V =k[NOJ4[H20]6

7. Kax 3anuiiercs BblpakeHue /111 KOHCTaHThl PaBHOBECHUs peakLiuu
A+2B=C+D

KOJ/IM4eCTBEeHHO



a) KP = [C][D]/[A][B] 6) KP = [C][D]/ [A][B ) KP = [A][B]2/ [C][D]

9. Uto MOXKHO CKa3aTh O peakLiH, N300paKeHHOM Ha juarpammMe K Boripocy 87
a) 9K30TepMUuuecKasi peakLys

0) sHJO0TEpMUYECKast peaKiys

B) peakLyisl OMUChIBAeT COCTOSTHUE PaBHOBECHS

10. PaBHoBecue peakiuu Fe 30 4 + 4CO = 3Fe + 4C0O2, AH>0
CMelllaeTCsl BJIEBO.

a) MpH MOHWKEHUH TeMIepaTyphbl

0) MpY NOBBILIIEHUH TEMITePaTypPbl

B) pY TOBBILLIEHUU [JaBIeHUS

11. Hnsa peakuyu C(x) + 2 H 2 (r) = CH 4 (r) npy HEKOTOpOM TemrepaType KOHCTaHTa
paBHOBecus paBHa 0,8. PaBHOBecHas KOHL|eHTpaLUs BOAOpoa paBHa 1,2 moJis/1. Berunciure
VCXO/IHYO KOHLIEHTpPALMIO BOJOPO/a.

a) 1,2 6) 3,5 B) 5,0

OKMC/IMTeTbHO-BOCCTAHOBUTE/IbHBIE TIPOLIECChI

Tema «OKUCIUTENBHO-BOCCTAHOBUTE/IbHBIE MPOLIECCHI»: MIEPBOE, BTOPOE, TPEThEe, YeTBEPTOe
U TITOe 3a/laHus orleHuBaroTcs B 0,5 Gana; 1mecrtoe — B 1 6ast; cebMoe U BOCbMOe — B 2
Oasna, a 1eBsiToe — B 2,5 0anoB.

Tect No 29

1.0xkucnvrens — 3T0 aTOM, MOJIEKYJ1a WA UOH, KOTOPBIH ...
1) yBenMuuBaeT CBOK CTeleHb OKUC/IeHUS

2) TIpUHUMAeT 371eKTPOHbI

3) oTzHaeT CBOU 3/71eKTPOHBI

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

1) HeliTpasibHBIE aTOMbI IPEBPAILIAIOTCS B MOJI0XKUTETbHO-3apsKEHHbIE UOHBI
2) MOMOKUTEbHBINA 3apsi/i MOHA YMEHbIIAeTCst

3) oTpuLiaTebHBIN 3apsi/, MOHA YBeJIUYUBaeTCs

3.M13 nipeicTaB/ieHHbIX HIWKe peakiiyii K OBP aucrnponopliioHMpoBaHUs IPUHAAJIEXKUT ...
S + 2HNO3 = H2S04 + 2NO

2H202 =2H20 + 02

Mg + S = MgS

4.K BOCCTaHOBUTESIM OTHOCSTCS ...

a) MeTasulbl, BOAOPO/, YTIepo/,

0) aKTHUBHBIE HEMETaJUIbI

B) 3JIeMeHThI, HaXOASIIUeCs B Cpe/IHel YaCTH TepUoJUUeCKO CUCTEMBI

5.CTerneHy OKUC/IEHHSI KMUCIOPO/ia a) B BoJie U 0) B TIEPOKCH/Ie BOJIOPOZA COOTBETCTBEHHO
DaBHHI ...

a)—2; =2 6)-2; +2 B)-2; -1

6.ITepmanranar Kammst B OBP, mpoTekaroIiyx B KMC/IOW cpefie, BOCCTAHABIMBAETCS [I0 ...



a) KatTuoHa Mn2+; 6) maHranat-uoHa MnO42  B) okcuza mapraniia (II) MnO

7.B peakijum, npotekatoiieii no cxeme  Cr2S3 + KNO3 a K2CrO4 + K2SO4 + NO
OKMCJ/IEHHUIO TI0/|BePratoTCs Ce/yIoLye 3/IeMeHTSI ...
1)a3oTrucepa 2)cepauxpoM 3) XpOM U a30T

8.Cymma Ko3(ppULIMeHTOB B peakL{uH, NpUBeJeHHOM B Bonpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35

9.Cymma ko3dduiieHToB B peakijui KMnO4 + HCIkoH1I. ... paBHa
a) 30 6) 18 B)33
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