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COI''TACOBAHO

3aBenyronuii kageapoit
TeruorazocHabxeHue, BEHTUIISIHS, BOJOCHA0KEHHE W BOJIOOTBEICHUE

«__» 20 T M.H. Kyuepenko

(noonucw) (U.0. Damunus)

YTBEPXIEHO
Ha 3acenanuu kadenpsr «XuMusi, XMMHUUECKUE MTPOLIECCHI U TEXHOJIOTUN

(mporoxon 3acenanus Ne 2 ot «22» ¢espans 2016 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHHS IUCHHMILIMHBI — C(OPMHUPOBATH CUCTEMY XMMHUYECKUX 3HAHUHU (TIOHATHH,
3aKOHOB, (DaKTOB, XMMHUYECKOTO S$3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAHUI 00
OKpY)KalOIleM MHpE M ero 3aKOHax, a Takke C(HOPMHUPOBATH COBPEMEHHOE IPEICTABICHHE O
BEIIECTBAX, X CTPYKTYpe, CBOMCTBAX U B3aUMHBIX MPEBPAIICHUSIX.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHAas JUCIUTLIMHA!
«BprIcIasg MaTeMaTUKa).

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKU, JJI1 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITINHBI HGOGXOI[I/IMO KakK
MMpEAICCTBYIOIICEC: ((CTpOI/ITCJ'IBHbIe MaTCpHalbD», «TexHonorus KOHCTPYKIHUOHHBIX MATCPUAITIOB)).

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

®opmupyeMbie U
KOHTPOJINpyeMble
KOMIIeTeHIIUH
(K01 1 HAMEHOBAHUE)

HNHgukaTopsl JOCTHKEHUS
KOMIIeTeHIIU I
(K01 1 HANMEHOBAHUE)

IInanupyemble pe3yJibTaThl
o0yueHust

Crioco0eH periaTh 3a1a4uu
npodeccnoHaTEHOM
JeATEILHOCTH Ha OCHOBE
HCIIOJIb30BAHUS
TEOPETHUECKHX U
IMPAKTUYCCKHUX OCHOB
€CTECTBEHHBIX U TEXHUYCCKHUX
HayK, a TaK¥Ke
MaTEeMaTHYECKOTO armnapara
(OIIK-1)

OIIK-1.1. BeissiBnenue u
KIaccuukanus GU3NIECKUX
U XUMHUYECKHUX MIPOLIECCOB,
IIPOTEKAIOIUX Ha 00BEKTE
npodeccuoHaIbHON
NEeSITETTLHOCTH.

3HaTh: KJIacCH(PUKAIIIO
XUMHAYECKHX TPOIIECCOB,
NPOTEKAIIIUX Ha O0BEKTE
pohecCUOHATLHOM
JeSITeIIbHOCTH

YMeTh: onpenensite Npuposy
XUMHUYECKHX MPOLIECCOB,
MIPOTEKAIOIINX Ha 00BEKTE
npodeccuoHambHOM
JeSITeTbHOCTH

Brnanets: metonamu
ornpezaeneHus Kiaccupuxauu
XUMHUYECKHX MPOILIECCOB,
MIPOTEKAIOIINX Ha 00BbEKTE
npodeccuoHambHOM
JeSITeTbHOCTH

OIIK-1.3. Onpenenenue
XapaKTePUCTHK XUMUYIECKOTO
npoiiecca (SBJICHUS,
XapaKTEepHOTO /I 00bEKTOB
npodeccuoHaNbHOMI
JIeATeTLHOCTH ), HA OCHOBE
AKCIIEPUMEHTATBLHBIX
HUCCIIETOBAHUN.

3HaTh: METOJIbI TPOBEACHUS
9KCHEPUMEHTATBHBIX
Hccaea0BaHui U 00paboTKH
MOJTyYEHHBIX PE3YJIbTAaTOB
YMeTh: NpUMEHATh
TEOPETUYECKHE 3HAHUS JUTS
MIPOBE/ICHUS SKCIIEPHUMEHTA U
00paboTKHU €ro pe3yabTaToB
Bnaners: MmeTomamu
MIOCTAaHOBKH SKCHIEPUMEHTA U
aHaJIM3a MOJIYYEHHOMN
uH(popMaIU




OIIK-1.5. Beibop 6a30BbIX
(GU3NIECKUX U XUMUYECKUX
3aKOHOB JUIsI PEIICHUS 3314
podecCHOHALHOM
JEeSITETTLHOCTH.

3HaTh: OCHOBHEIC MOHATHS 1
3aKOHBI XUMUH, OCHOBHEIC
3aKOHBI B3aUMOCBSI3U MEKIY
CTPOEHUEM M XUMUYECKUMU
CBOMCTBaMM BEIIIECTB,;
OCHOBHBIE 3aKOHOMEPHOCTH,
COIIPOBOXKAAIOIINE
B3aMMO/ICHCTBHS BEILICCTB
YMeTh: NpUMEHSATh OCHOBHBIE
MOHATHS Y 3aKOHBI XUMHHU,
OCHOBHBIE 3aKOHBI
B3aUMOCBSI3U MEKY
CTPOCHUEM M XUMUYECKUMU
CBOMCTBAaMM BEIISCTB,
OCHOBHBIE 3aKOHOMEPHOCTH,
CONIPOBOXKAAIOIINE
B3aUMOJACHCTBUS BENIECCTB IS
pelIeHus 3a1a4
npodeccuoHaTbHON
JIEITCIIbHOCTH

Brnaners: MeToauKoM
MIPOBEJICHHS PACYETOB C
HCITOJIb30BAHNEM OCHOBHBIX
MMOHSTHI M 3aKOHOB XUMHH,
OCHOBHBIX 3aKOHOB
B3aUMOCBS3U MEKY
CTPOEHUEM U XUMUYECKUMU
CBOMCTBAaMM BEIIECTB,
OCHOBHBIX 3aKOHOMEPHOCTEH,
CONPOBOKAAIOIINX
B3aUMOJACUCTBHS BEIICCTB JIJIs
pelIeHus 3a1a4
npodeccuoHambHOM
JeITeIbHOCTH

OIIK-1.8. O6paboTka
pacueTHBIX U
SKCIICPUMCHTAJIbHBIX
JAHHBIX BEPOSTHOCTHO

CTaTUCTUYECCKUMHU METOJaMU.

3HaTh: BEPOSITHOCTHO
CTaTUCTUYECKUE METOBI
00paboTKH pacyETHBIX U
9KCHEPUMEHTATBHBIX
JTAHHBIX

YMeTb: mpoBOIUTH 00pabOTKY
MOJIyYE€HHBIX B pe3yJbTaTe
HCCIIEI0OBaHMS PaCUETHBIX U
JKCIIEPUMEHTAIBHBIX
JTAHHBIX BEPOSITHOCTHO
CTaTUCTUYECKUMHU METOJaMH
Bnagers: MeTogukon
00paboTKa pacueTHBIX U
9KCHEPUMEHTATBHBIX
JTAaHHBIX BEPOSITHOCTHO
CTaTUCTHUYECKUMH METOJaMH




OIIK-1.10. Onenka
BO3JEHCTBUS TEXHOTEHHBIX
($akTOpOB HA COCTOSIHHE
OKPYXKAaIOILEH Cpeabl.

3HAaTh: CIIOCOOBI OLICHKHU
BO3JICHCTBUS TEXHOTEHHBIX
(hakTOpOB Ha COCTOSIHHE
OKpY>KarolleH cpebl
YMeTh: NpOBOJIUTH
WCCIICTIOBAHUS JIJISl OLICHKH
BO3/ICICTBUS TEXHOTEHHBIX
(haKTOpOB HA COCTOSIHHE
OKpYKaroIen cpebl
Bnaners: MeTogaMu OLIEHKH
BO3/ICICTBUS TEXHOTEHHBIX
(haKTOpOB HA COCTOSIHHE
OKpYKarolen cpeJibl




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyas (pa3aen) | yueOHOM HaHMeHOBaHIfe TEM 3AHITHH CemecTtp Obnem, banabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
(yuedoHoOl padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
Monyns 1. Jlekl OCHOBHBIE MOHATHA U 3aKOHBI XUMUU 1 2 - -
CtpoeHue u [p1 Pacuets! o opmynam u ypaBHEHUSIM 1 2 ) - KoHnTponbHas padota
CBOICTBA BEIECTBA Nel
Jlex2 OcHOBHBIE KJIacChl HEOPTraHUYECKUX 1 2 - -
BEILIECTB
Cpl Na3i 1 4 - -
Jla61 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 2 10 - OTtyer 1o
BEILIECTB nmabopaTopHOl paboTe
Nel
Jlex3 Crtpoenue atomoB. [lepuoanueckas 1 2 - -
cucrema snneMeHToB .M. MeHaeneeBa
[1p2 CrpoeHue aToMOB 1 2 5) - KonTponbHas padota
Ne2
Jlex4 Xumuueckas cBa3b. IIpocTpancTBeHHOe 1 2 - -
CTPOEHHE MOJIEKYJI
ITp3 Xumunyeckas cBs3b. [IpocTpancTBeHHOE 1 2 5) - KonTponbHas padota
CTPOEHUE MOJIEKYII No3
Monyib 2. Jlex5 TepMoauHaMHUKa XMMHUYECKUX IIPOLIECCOB. 1 2 - -
TepmonHaMuKa u @YHKINN COCTOSIHUSA: BHYTPEHHSA
KHUHETHKA SHEPrus, SHTAJIbIINS
XUMHUYECKHUX Jlex6 @DYHKIMM COCTOSHUSA: DHTPOIIHS, SHEPT U 1 2 - -
[IPOLIECCOB I'n66ca. Hampasnenue npoTexanus
XUMHUYECKHUX PEAKIINH
Cp2 NA32 1 4 - -




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab (pa3aen) | yueOHOM HaHMeHOBaHIfe TEM 3AHITHH CemecTtp Obnem, Bbanabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
(yuedoHOI padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
JIa02 OmnpeneneHne SHTAIbIUN PEAKITUN 1 2 10 - OTueT 110
mabopaTropHoit pabote
No2
[Tp4 TepMoauHaMHUKa XUMHUYECKUX PEAKITHI 1 2 5 - KontposbHas pabota
No4
Jlex7 Xumuyeckas KUHETHKa. Binsinue Ha 1 2 - -
CKOPOCTh XUMHUYIECKUX PEAKITUI
KOHIIEHTPAIIUH, 1aBICHU
Jlex8 Bnusinue Ha cKOPOCTh XMMHUYECKUX 1 2 - -
peaxkuuii TemrnepaTyphbl, KaTaau3aTOPOB.
XHUMUYECKOE PABHOBECHE
Cp3 N33 1 4 - -
J1a63 CKOpOCTh XMMHUYECKUX PEaAKITHH. 1 2 10 - OTtyer o
XUMUYECKOE paBHOBECHE nmabopaTopHoii padoTe
Ne3
ITp5 KuneTnka XMMHUYECKUX PEeaKIUii 1 2 5 - KonTtponbHas pabota
No5
Monyis 3. JIex9 PactBopbl. CiocoOB! BbIpaskeHUs 1 2 - -
PacTBopb! 1 KOHIIEHTPAIIUU PACTBOPOB.
PIEKTPOXUMHUYECKUE KonnuratuBHbIe CBOMCTBAa PACTBOPOB
[MPOLICCCHI [Tp6 CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH 1 2 5 - KontponbHas padota
pacTBOpOB No6
Jlex10 CBolicTBa pacTBOPOB JIEKTPOJIUTOB: 1 2 - -

aucconranyvs. MOHHOC NPOU3BEACHHUC
BOJBI, IPOU3BCACHUC paCTBOPHUMOCTH,

TUAPOJIN3 COJICH, HaIlpaBJIeHUE OOMEHHBIX

peakuui




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyab (pa3aen) | yueOHOM HaHMeHOBaHIfe TeM ansriu CemecTtp Obn.em, Bbanabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
(yuedoHOI padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
Cp4 N34 1 4 - -
Jla64 PacTBOpBI 371€KTPOIUTOB 1 2 10 - OTtyer no
mabopaTtopHO# paboTe
No4
IIp7 CaoiicTBa pacTBOpOB 1 2 ) - KonTpoabnas padora
No7
Jlex11 OKHCIUTENTEHO-BOCCTAHOBUTEIIHHBIC 1 2 - -
peakiuu
Cp5s I35 1 4 - -
Jla65 0 1 2 10 - OTt4er 1o
KHCJIUTEITHHO-BOCCTAHOBHUTEIBHEIC .
A — nmabopaTopHoii padote
Ne5
Jlex12 ONEKTPOXUMHUYECKHUE CUCTEMBI. 1 2 - -
["anpBaHMYECKHE HIIEMEHTHI
Jlex13 DEKTPOIHN3 PACIIIABOB U BOJIHBIX 1 2 - -
pactBopoB. 3akoHsl Dapajes
Jlex14 Kopposus metannos. XuMuyeckas 1 1 2 - -
JIeKTpOXUMHUYecKas Kopposus. CriocoObl
3alIATHl METAJUIOB OT KOPPO3UHU
Cp6 NJ36 1 4 - -
JIa66 Koppo3sus metanios 1 2 10 - OTtyer 1o
nmabopaTopHO paboTe
Ne6
[Tp8 DNEKTPOXUMHUS 1 2 ) - KonTposabnas pabora

Ne&




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HauMeHnoBaHue TeM 3aHSIITHH Oo0nemMm,
Monyab (pa3aen) | yueOHOM N CemecTtp Bbanabl | UHTepakTuB, 4.| (HaMmMeHOBaHHe
(yuedoHOI padoTHI) u.
padoThI OLICHOYHOI'0
cpeacTBa)
I1p9 HroroBoe 3ansTHE 1 2 - -
Cp7 N3yuenune TeopeTnyeckoro Marepuaia mno 1 59,75 - -
KYpCY JIEKIIH, TOATOTOBKA K UTOTOBOMY
TECTUPOBAHUIO (3a4ETY)
ITA [TpomexyTouHas aTTecTanus (3a4eT) 1 0,25 - - Bonpoce! k 3auery Ne
1-50
™" HroroBoe TecTupoBaHue 1 2 100 - TectoBrle 3aganust Ne
1-2092
Hroro:; 144 200

Cxema pacuera uTorosoro 6asia «(Cymma + Tep)/2» - cyMMa 0asioB 1Mo BceM yueOHBIM MEPOIPUATUSAM, PEAYCMOTPEHHBIM B Kypce + cpeliHee

apudmeTryecKoe 1o BCeM MPOMEKYTOUHBIM TeCTaM, MpoBOAUMBIM uepe3 OT.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[lpu peanu3zanyu JUCHUTUTMHBI HUCHOJIB3YETCS TEXHOJOTHS TPAIUIIMOHHOTO OOydYeHUsS —
opranu3zaiys y4eOHOro rmporecca B By3e, OCHOBaHHas Ha JICKIIMOHHO-CEMUHAPCKO-3a4eTHOH (hopmax
oOyuenus. K ¢opmam oOydeHUs: OTHOCATCS JICKIIMU, MPAKTHYECKUE U Ja0OpaTOpHBIC 3aHSTHS, a
TaKXKXE€ CaMOCTOATCIIbHAasA pa60Ta. Ha JICKOUAX HCIIOJB3YIHOTCA HArJAAHLbIC W CIIOBECCHBIC MCTO/IbI
o0y4YeHHs, Ha TIPAKTUYCCKUX H JJA0OPATOPHBIX 3aHATUSX — HATJISIHBIC, CIIOBECHBIC U TIPAKTUYCCKHE
meToabl. OleHMBaHKE 3HAHUN CTYACHTOB MTPOU3BOAUTCS 110 OAITLHO-PEUTHHIOBOM CHCTEME.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIJIMHBI

Moayab 1. CTpoeHne U CBOHCTBA BellleCTBa

TeMbl JeKIMOHHBIX 3aHATHM:

OCHOBHBIE ITOHATHS M 3aKOHBI XMMHH.

OCHOBHBIE KJIaCChl HEOPTAHMUECKUX BEIIECTB.

Ctpoenue atomoB. [lepuoanueckas cucrema snementoB /.M. Menpaeneena.
Xumudeckas cBA3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYII.

Tembl NpaKTHYECKUX 3aHATHIA:

Pacuets! o hopmynam u ypaBHEHHSM.

Crpoenue aToma.

Xumuueckas cBA3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.

Tema 1a60paTOpPHOTo 3aHATHA:
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX BEIICCTB.

HN3y4yuB JaHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh TIPEJICTaBlIeHHEe 00 OCHOBHBIX MOHATUSX M 3aKOHAX XMUMHH; KIaCCU(PUKAIINKI BEIECTB;
CTPOEHUHU aTOMa; TUIIAX XUMHUYECKOM CBSI3HU.

3HATh:
OCHOBHBIE TOHATUS XMMHHU (MOIIEKYJIa, aTOM, XMMHYECKHH JJIEMEHT, MOJb, MOJSIpHas Macca,

XUMHYECKUI SIKBUBAJICHT, MOJISIPHASI MacCa XUMHYECKOTO YKBUBAJICHTA);

OCHOBHBIE 3aKOHBl XUMMHU (COXPAaHEHHs] MaccChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOILIEHHH,
ABorazpo, ypaBHeHue MeneneeBa-Knaneiipona, 00beAMHEHHBIN Ta30BbIN 3aKOH);

COBPEMEHHYIO KOPIYCKYJISIPHO-BOJIHOBYIO TEOPHUIO CTPOEHMS aTOMa; KBAaHTOBBIE YKCIIA, IIPaBUIIA U
HNPUHIUIBI COCTABICHUS AIEKTPOHHONU KOH(PUTypallui XUMHUYECKOTO 3JIEMEHTA,

TUIIBI XUMUYECKOH CBSA3M (MOHHYIO, KOBAJIEHTHYIO, METAININYECKYIO, BOJIOPOAHYIO), UX CBOMCTBA U
XapaKTEpUCTUKU;

MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

yMeThb:
MPOBOAMTH XMMHYECKHUM SKCIIEPUMEHT U aHAJIU3 MOJIyY€HHBIX PE3yIbTaTOB;
MIPOBOAMTDH KOJMUECTBEHHBIE PACUETHI IO YPAaBHEHUSIM XUMHUYECKHUX PEaKIIHii;
COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPALIMIO XUMUYECKHX JIEMEHTOB;
OTIPEeAeNATh TUIl XUMUYECKON CBSA3H B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHUE; COCTABIIATH

CTPYKTYPHYIO (hOpMYJTy BEIIECTBA.

MeTtoauyeckue peKOMeHAALMHU 110 U3YyYEHUIO MOLYJIs
[Tpu ocBOeHMM MOYIISI HEOOXOAMMO:



U3y4UTh Yy4eOHBIH MaTepual MO COOTBETCTBYIOIIEMY MOJIYJIIO TUCIHMIUIMHBI, HCIIOJB3YS
JICKLIIMOHHBIN MaTepuall U JINTEPaTypy MO JAHHON TEMATHKE;

aKIEHTUPOBATh BHUMAHUE HA: OCHOBHBIX MOHATHUAX M 3aKOHAX XUMHH;, KJIACCH(PHUKAIINN BEIIECTB;
O0LIMX XMMHUYECKHX CBOMCTBAX BEILECTB OJHOIO KJlacca; CTPOEHMM aToMa; KBAaHTOBBIX YHUCIIAX;
COCTaBJICHUM HJIEKTPOHHOM KOHGUIypalMM XHMHUYECKUX 3JIEMEHTOB; THIAaX XMMHUYECKOH CBS3H;
IIPOCTPAHCTBEHHOM CTPOCHHUH MOJIEKYJI.

OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. Yro Takoe oTHOCHTENIBbHAs aTOMHAas Macca? PaccunraiiTe OTHOCUTENBHYIO ATOMHYIO Maccy Cepbl,
ecu M(S)=5,3-102, am(C)=2,0-10% r.

2. PaccuuTaiiTe aOCONIOTHYIO MacCy MOJEKYJIbl CEpHOM KHUCIOTBI, €CIM €€ OTHOCUTEIbHas
MOJIEKYJIsIpHasi Macca paBHa 98.

3. OrtHocuTenbHas TJIOTHOCTh Ta3a I0 BOAOpOAdY, couepkamiero 27,27% yrnepomaa u 72,73%
Kuciaopona, paBHa 22. Onpenenute OTHOCUTENBHYIO MOJEKYJISPHYIO Maccy ra3a M €ro
XUMHYECKYIO (OpMyITy.

4. OTHOCHUTENBHBIC INIOTHOCTH Ta30B 1O BO3AyXy paBHbl: a) 0,9; 6) 3,17. Onpenenure mMaccy 1 1
KaXXJ10To rasa.

5. Omnpenenure, Kakoil 3TO MeTawl, ecinu 1,6 T Kanblus ¥ 2,615 r© ABYXBaJEHTHOTO MeTaylia
BBITECHSIOT U3 KMCIIOThI OJJMHAKOBBII 00BEM BOAOPOAA IPU OJTHUX M TEX XKE YCIOBUSAX.

6. Xmopun meraiuia cogepxkut 69% xiopa. OTHOCHTENbHAs aTOMHAsi Macca MeTayuia paBHa 47,9.
Onpeznenure CTENEHb OKUCICHUS METaJla B 3TOM COEMHEHUH.

7. Ilpu temmepatype 100°C u maBnenun 50 atm. ras saaumaer o6bem 10 M3, Ipusenure oObem
9TOrO Ia3a K H.y.

8. HanwmmuTe mosiHbIe 31€KTPOHHBIC KOH(PHUTYpAIIMHA aTOMOB AJIEMEHTOB C OPSAKOBEIMH HOMEPaMH
15 u 23. YkaxxuTe BaJCHTHBIE 3JICKTPOHBI 3TUX JIEMEHTOB.

9. Hanmmmre >/1eKTpOHHBIE KOH(GHUIYpaIlui aTOMOB Cephl U XpoMa U nonoB S% u Cré*. Cpasnute
paauychbl aTOMOB U MOHOB.

10. V kakux W3 HWXKE MPUBEICHHBIX MOJIEKYJI XUMHUECKUE CBSI3U UMEIOT MOJAPHBIN XapakTep: Oz,
CO, HF, N2, NHs.

11. Onpenenurte BaJE€HTHOCTh AJIFOMUHUS B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHUSIX.

12. Yemy paBHa Macca | MOJIb SKBUBAJIEHTOB 0JI0BA B PEAKIUAX €0 BOCCTAHOBIEHUS: a) SN** +2e =
Sn?*; 6) Sn** +4e = Sn°

13. PaccuuraiiTe MOJSpHYIO MacCy SKBUBAJIEHTa jkKeje3a B COCJUHEHUSAX €ro C KUCIOPOOM,
conepxanux a) 70 u 6) 77,8% xenesa.

14. Omnpenenure SKBUBAJEHT U MOJISIPHYIO MacCy SKBHUBAJIEHTa MOHOB Kejie3a B INPHUBEIECHHBIX
peaknusx: a) Fe®" +1e = Fe?*; 6) Fe®* + 30H" = Fe(OH)3

15. PaccuuraiiTe MOJSIpHYIO Maccy SKBHBajeHTa MeTaiuia, eciu 0,029 1 ero BHITECHSIOT U3 KUCIIOTHI
30 M Bomopoja (H.y.).

Moayasb 2. TepMoaAuHAMHKA U KMHETHKA XHMUYECKHX MPOIECCOB
TeMbl JeKIIMOHHBIX 3aHSITHH:
TepMoauHaMuKa XHUMHYECKHX TporeccoB. DYHKIMH COCTOSIHHSA: BHYTPEHHSS DSHEPIHS,

SHTAJIBIHA.

OYHKIIMU COCTOSIHHSA: PHTpOmus, dHeprus [ mbOca. HampaBieHne nmpoTekaHUs XMMHUYECKIX
peaKkuuu.
Xumudeckass KWHETHKAa. BIusSHHE Ha CKOPOCTh XHMHUYECKHX pEaKIUH KOHIICHTPAIUH,

JTaBJICHUSL.

BriusiHre Ha CKOpPOCTh XMMHYECKHX pPEaKIUil TeMIlepaTyphl, KaTalu3aTOpoB. XHMHUYECKOE
paBHOBECHE.

TeMbl IPaKTHYECKUX 3aHATHIA:



TepMoauHaMHKa XUMUYECKUX PEAKIUM.
Kunernka XuMHUECKUX peaKiuil.

TeMbl 12a00pPaTOPHBIX 3aHATHIA:
OnpeneneHye SHTAIBINN PEAKIUH.
CKopOoCTh XMMHUYECKUX peaklnii. XUMHYEeCKOe paBHOBECHE.

N3y4yuB 1aHHBIA MOXYJIb, CTYAEHT J0JIKEH:

HMCTb MPCACTABJICHUC 00 OHCPICTUYCCKUX U3MCHCHUAX B CUCTEMAX, B KOTOPBIX NPOUCXOJUT
B3aUMOJICIICTBHE MEXAY BEILECTBAMU; CKOPOCTH XHMHYECKHUX pEeakUMid U MeTojgax ee
peryJIMpOBaHU.

3HATh:

TEpMOIMHAMHYECKHE (DYHKIIMH COCTOSIHUSA, CIIOCO0 U3 pacuera (3akoH ['ecca u ero ciencrue);

BIMSIHUE TEMIIEpaTypbl HAa BO3MOXKHOCTb MPOTEKaHHUS PEAKLMHU B 3aBUCHUMOCTH OT YHMCIIEHHBIX
3HAUEHUH SHTAJIBIIUU U SHTPOIUU PEaKLUu;

BJIMSIHAE HAa CKOPOCTh XUMHUYECKOM peakMy KOHLIEHTPAUH (3aKOH JIeHCTBYIOIUX Macc);

BJIMSIHHE HA CKOPOCTh peakiiu Temiepatypsl (npasuio Bant-I'odda u ypaBHeHne Appenuyca);
BJIMSTHUE HA CKOPOCTh PEAKIIMU KaTaJu3aTOpPOB;

XUMHYECKOEe paBHOBECHE U criocoObI ero cMmenienus (mpunmui Jle larense)

YMeTh:
IIPOBOJAUTH XUMUYECKHUM SKCIIEPUMEHT U aHAJIU3 NIOJIYYEHHBIX PE3YJIbTATOB;
OIPEEATh BO3MOKHOCTb IIPOTEKAHUS PEAKLIH;
peryaupoBaTh CKOPOCTh XUMUYECKON PEAKIIUH.

MeToanyecKkue peKOMeHIAUH 110 U3YYEeHHIO MOTYJIsI
[Tpu ocBoeHNM MOyt HEOOXOMMO:

U3y4yuTh Yy4YeOHBIH MaTepual IO COOTBETCTBYIOUIEMY MOJYJIIO JTUCHMIUIMHBI, HCIIOJIB3YS

JICKIIMOHHBIN MaTepual U JINTepaTypy Mo JaHHON TeMAaTHKe;

aKIEHTHPOBATh BHUMAHKE HA: DHTAIBIINN 00pa30BaHUsl, CTOPAHHS U PEaKIMH; SHTPOIIHU BEIIECTBA

U peakiuu; SHeprun ['mO0ca; KWHETHUECKUX YPaBHEHHUSAX IS TOMO- U TE€TEPOTEHHBIX PEaKIIHiA;

SHEPIUU AaKTUBAIlMM; OCOOEHHOCTSX MPOTEKAaHUS TEeTEePOreHHBIX MPOIECCOB; XMMHUYECKOM

PaBHOBECHH U CIIOCO0AX €ro CMEIIEHUsI.

OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI:

1. Ilpu coenunenuun 3,2 r »xene3a ¢ kuciaopogoM Belienuioch 40 xJx Temna. Paccuwuraiite
SHTAIBIHNIO 00pa3oBanus okcua xkenesa (I1).

2. PaccuuTaiiTe TEMI0TBOPHYIO CIOCOOHOCTh METaHA.

3. PaccunTaiiTe KONMYECTBO TEILIa, KOTOPOE BBIICIUTCS MPH CropaHuy 50 M° cMecH, coCTosIIEe 13
50% kucnopona, 25% Boaopoa u 25% yriekuciaoro rasa.

4. CpenaiiTe BBIBOJ O BO3MOXKHOCTH CaMOITPOM3BOJILHOTO TPOTEKAHUS PEAKIIMH B CTAaHIAPTHBIX

YCIOBHSAX, ecu m3BecTHO, uTo AH,Y = - 293 k]I, AS,? = 27 JIx/K.

Paccunraiite srTamsnuio peakiun: 2NaOH ) + H2SO400) = Na2SOus(rs) + 2H20 ).

6. OmnpenenuTe 3HAKU U3MEHEHUS SHTAIBIIUN M SHTPOIIUHU JIJIS CIEIYIOIEro TEPMOAMHAMUYECKOTO
nporecca: 2Ha ) + Oz = 2H20.

7. B xakux cimyyasx DHTaJIbIUsl CTOPAHHs MPOCTOTO BEIIECTBA pPaBHA DHTAIBIUU 00pa3zoBaHUS
CJII0)KHOTO?

8. Kak BbIpakaeTcsi CKOpOCTb XUMHUYECKOM PeakInu 10 3aKOHY AEUCTBYIOIIUX MacCc B TOMOTE€HHBIX
Y TETEPOTEHHBIX PEaKIUIX?

9. Omnpenenute OOIMI U YaCTHBIE MOPSAIAKU MO KOMIIOHEHTaM CIIEAYIOIIEeH XUMHUYECKON peaKIiu:
2C2Hs + 702 — 4CO2 + 6H20.

o



10. Bo cKOIbKO pa3 M3MEHHTCS CKOPOCTh PEAKIIUH NIPH H3MEHeHHH TemmepaTyphl Ha 30°C, ecru y =
3,0?

11. Kaxk u3meHHTCS Lp razodasznoit peakun 2A + 3B = 2C npu yBenuyeHuu AaBieHus B 2 paza?

12. Tlouemy vyp peakuuu Na + H,O — otnuvaercs ot vy peakuuu Ca + H,O —?

13. Hanummre MaTemMaTH4eCcKoe BhIpaxkeHue JUIsi ckopocTu mpsiMoit peakuuu CaOmy + CO2p) —
CaCO3(s).

14. V3meHeHue kakux (hakTOPOB BBI3OBET CMEIIEHHE paBHOBecHs 0Opatumoit peakiuu N2 + 3Hz <>

2NHs; AH(I?J = -92 x/Ix B cTOpOHY NPAMOHN peaKiuu?

15. BbIYHCIMTE UCXOIHBIC KOHIIEHTPAIIUK BELIECTB, €CJIH PABHOBECHBIE KOHIICHTPAI[MH M3BECTHBI:
2NO + Cl; <> 2NOCI, [NO]J=1,5 monas/1n, [Cl2]=1 mons/n, [NOCI]=0,5 mosb/m1.

MO)Iy.]'Ib 3. PaCTBOPLI H IJTCKTPOXUMHUYECCKHUE NMPOUECCHI

TeMbl JeKIUMOHHBIX 3aHATHM:

PactBopel. CrocoObl BBIpa)KEHHS KOHIIGHTpallMd pPAacTBOpoB. KoyumuratuBHBIE CBOWCTBA
pacTBOPOB.

CBolicTBa pacTBOPOB  3JIEKTPOJUTOB: JUCCOLMAIMSA. HOHHOE TMPOW3BEIICHUE BOJBbI,
MIPOU3BEJICHNE PACTBOPUMOCTH, THAPOJIU3 COJICH, HAIIPABJICHHE OOMEHHBIX PEaKIIHil.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

DJIEKTPOXUMHUYECKUE CUCTEMBI. ['albBAHMYECKHE DIIEMEHTHI.

DJIEKTPOJIN3 PACILJIABOB M BOJHBIX pacTBOPOB. 3akoHbI Dapajes.

Koppo3ust mMeramioB. Xumudeckas W 3JIEKTpoxuMuueckas kKopposusi. CrocoObl 3aiiuThl
METAJJIOB OT KOPPO3UH.

TeMbl NPaKTUYECKUX 3aHATHIA:

Cnioco0ObI BEIpaKCHHS KOHIIEHTPAIUU PACTBOPOB.
CBoiicTBa pacTBOpPOB.

DNEKTPOXUMHUSL.

Tema 1a00paTOPHBIX 3aAHATH

PacTBOpBI 351€KTPOIUTOB.
OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.
Koppo3sus meranios.

HN3yuyuB JaHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh TMPEJCTAaBIEHHUE O PAcTBOpPAxX; O CIOco0ax BBIPAKEHHUS KOHIICHTPAIIUM PAaCTBOPOB;
CBOMCTBax pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAK; IIIEKTPOXUMUUIECKHIX
MpOLECCax: raJbBaHUYECKHUX, JIEKTPOJIN3a, KOPPO3UH.

3HaATb:
COCTaBHBIC YaCTHU PACTBOPOB;

KOJTMYECTBEHHOE BRIPAKEHNE COCTaBa PaCTBOPOB;

CBOMCTBA PaCTBOPOB HEIJIEKTPOJIHUTOB U IJIEKTPOJIUTOB;

HaIpaBlieHuEe OOMEHHBIX MPOIIECCOB B PACTBOPAX DIEKTPOIUTOB;

METO/Ibl YPAaBHUBAHUS OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUi (METO/I AIEKTPOHHOTO OanaHca
U TIOJTYpEaKIUii);

raJqbBaHUYECKHE MPOIIECCHI U PAOOTY raJbBAHMYECKUX YJIEMEHTOB;

AJIEKTPOJIU3 PACIIIIABOB M BOJHBIX PACTBOPOB AJICKTPOJIUTOB;

3aKOHBI 3JIEKTPOJIN3a;

BH/JIbI KOPPO3UH U MEXAaHU3MBI UX TIPOTEKAHMUS;



CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUHU.

yMeThb:
IIPOBOAMTH XMMUYECKHUM SKCIIEPUMEHT U aHAJIN3 MOJIYYEHHBIX PE3YJIbTaTOB;
OIPEAEIATh KOHLIEHTPALIUIO PACTBOPOB;
OTIpEIeIIATh CBOICTBA PACTBOPOB;
paccTaBisATh KOAPGUIUEHTH B OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIHIX;
COCTaBJISITh TaJIbBAHUYECKHUE MPOLIECCHI, ONPEENIATH ANEKTPOABIKYILYIO CHITY ralbBaHUYECKHX
3JIEMEHTOB;
COCTaBJIATh IPOLECCHI AJIEKTPOJIN3A PACIIABOB U BOJHBIX PACTBOPOB AJIEKTPOJIUTOB;
OTIpEeNIeNIATh KOJIMYEeCTBA 00pa3yIOIIMXCs Ha 3JIEKTPOJaxX BEIIECTB MPH JIEKTPOIIH3E;
COCTaBJIATh MPOLECCHl XUMUUYECKOM U ANEKTPOXUMUYECKON KOPPO3UH;
no0UPAaTh COCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUHU.

MeToanyeckue peKOMeHIAUM 10 U3YYEeHHIO MOTYJIs

[Tpu ocBOeHMH MOyl HEOOXOAUMO:
U3y4UTh Yy4eOHBI Marepual MO COOTBETCTBYIONIEMY MOJYJIIO TUCIHMIUIMHBI, HCIIOJIB3YS
JEKIIMOHHBIN MaTepua U JINTepaTypy Mo TaHHON TEeMaTHKE;
aKLEHTUPOBAaTh BHUMAHME HA: COCTaB PACTBOPOB; CIIOCOOB! BBIPAXKEHUS KOHLIEHTPAIMKU PaCTBOPOB;
JIEKTPOJMUTBI U HEDJIEKTPOJUTBI; CBOICTBA HEINEKTPOJIMTOB U  3JIEKTPOJIUTOB; METOJIbI
AIIEKTPOHHOTO OanaHca W TMOJIypeaKIHi, TajJbBaHMYECKHE IPOIECCH; pabOTy TralbBaHUYECKUX
aneMeHTOoB; pacueT DJ1C; aHOJHBIE U KaTOJHBIE pEaKIH IPU 3JIEKTpoIin3e; 3akoHbl Dapaest; TUIIbI
¥ MEXaHHM3MBI Pa3JIMYHBIX BUJIOB KOPPO3HUHU; CIIOCOOBI 3aIIMTHI METAJUIOB OT KOPPO3UH.
OTBETUTH HAa KOHTPOJIbHBIE BOIPOCHI:
1. KakoB Tunm XxuMH4YecKOH CBs3M B 3jeKkTpoiauTax? Kakue 5>IeKTpOSUTHl Ha3bIBAIOT

NOTeHIMANBHBIMU? ICTUHHBIME?

2. Hanummute nucconumanuio a) cyiabpuTa HaTpus U 0) TuapodocdaTa Kauus 1Mo NepBoi U BTOPOit
CTYIICHSIM.
Beipa3zuTe KOHCTaHTY AMcCOIMALUU OPTOPOCHOPHON KUCIOTHI 110 MEPBON CTYIEHH.
Omnpenenure crenens quccormaiuu 0,001 M pactBopa ykcycHOM KUCIIOTh, eciu ee K= 1,74-10
5

~ow

5. Uro moka3zbiBaeT u30TOHMUYECKHN K0dPdunnent? Kakas CBA3b CYIIECTBYET MEXKY CTEIEHbBIO
JIMCCOIMALIMY JIEKTPOJIUTA U U30TOHUYECKUM K0d(ppuiineHTOM?

6. Omnpenenute Temreparypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara HaTpus, eciu
CTETEeHb IUCCOLUAINU cocTaBisieT 54%.

7. Uto Ha3bIBalOT MOHHBIM IIPOU3BEACHUEM BObI? UeMy OHO paBHO?

8. Ompenenute pH a) 0,1 M pactsopa KOH 1 6) 0,1 M pactBopa NH4OH (K= 1,74-107).

9. Ompenenute pacTBOPUMOCTb THAPOKCHIA ATFOMHUHHS, eciu ero 1P = 5,7-1072,

10. Paccunraiite ocmMotnueckoe aapienne 0,002 M pactBopa Gensona npu Temmeparype 17°C.

11. Hamumwre THAPOIN3 CIEAYIOMNX COJeH U onpenenuTe cpeay ux BogHbix pactBopoB: NaNOs,
ZnCl,, Na2S, CH3COONHa.

12. TlokaxuTe CTPOCHHE MHUIICIUIBI MPH TPWIMBAHUHM HM30BITKA PAacTBOpa THIPOKCHAA HATpUS K
pacTBOpy XJIOpUA IIUHKA.

13. TlokaxuTe CTPOCHHE MHIEIUIBI TMPH TPWIMBAHUM W30BITKA XJIOpHAAa IUHKA K PacTBOPH
THJIPOKCHIA HATPUSI.

14. Kakyto cucteMy Ha3bIBAIOT 3JEKTPOXUMHUECKOM?

15. CoctaBbTe cXeMy IBYX rajibBAaHMUECKUX 3JIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAIBT CIYKHUJI ObI
KaToJIOM, a B JPYrOM — aHOJ0M. HamummTe ypaBHEHHs peakIHid, POUCXOASIINX TpU padoTe
ATHUX JIEMEHTOB.

16. lNarbBaHWYECKUH DJIEMEHT COCTOMT M3 XPOMOBOTO 3JIEKTpoia, morpykennoro B 0,01 M pactBop
CrSO4, W cTaHzapTHOrO BOJOPOAHOTO HNIEKTpoAa. HamummTe ypaBHEHUS 3JIEKTPOJHBIX
npoueccoB. YeMy paBHa ero 3.1.c.”?



17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

27.
28.

Kakum ypaBHEHHEM KOJIHMYECTBEHHO OMUCHIBACTCS AIIEKTPOIN3?

UTo paccuuThIBaIOT ¢ MoMoIIbio ypaBHeHust Hepucra?

CocraBbTe cXeMy 3JIEKTPOJIU3a BOJHOTO PACTBOPA XJIOPHIa HUKENSI HA HHEPTHBIX 3JIEKTPOaX.
CocraBbTe CXEMbI 3JICKTPOJIM3a BOJHOTO pactBopa xiopuma skenesa (Il), ecnu: a) aHox
JKEJNe3HBI; 0) aHO YTOJbHBIN.

PactBop comepxut moHel Zn?*, Ni?*, Fe3*, Cu?" B omuHaKoBO#i KOHIEHTpanuu. B kakoii
MOCJIEOBATEIPHOCTH ITH METAJUTBl OYAYT BBIACISATHCSA MPH DJIEKTPOIU3E, €CIU HaIpPsHKCHUE
JIOCTATOYHO ISl BBIEJICHUS JH000r0 MeTaa?

Brruncnure Maccy HUKes, BBIISTUBILIErOCsS Ha KaTo/Ie P MPOMyCKaHUU Toka cuiioit 20 A depes
pacTBOp HUTpATa HUKENS B TEUEHUU 22 4acoB.

IIpu snexTtponuse pactBopa cosu onosa (I1) macca karona ysenuuunachk Ha 4 1. YTo pon3011I0
IIPU STOM Ha OJIOBSIHHOM aHojie?

PaccuuTaiite 00beM KUCIOPO/1a, KOTOPBIA MOXKET OBITh IMOJIyYEH MPH JIEKTPOIU3E TOKOM 5 A B
TE€YEHUE 2 4acoB, €CJIM BBIXOJ 110 TOKY cocTaBisieT 85%.

[Ipu npoxoxaeHnu yepes pacTBOP COJIM TPEXBAIEHTHOIO MeTajula ToKa cwion 1,5 A B TedeHun
30 muH Ha Katoze Beinenmioch 0,18 r Metanna. Beruncnure MOISIpHYIO Maccy MeTalia U pacxo/l
AJIEKTPOIHEPTHHU, €CIIM U3BECTHO, YTO HANIPSDKEHUE B CETH paBHO 6 B, a BbIxo 1mo Toky 72%.

Kakoii KOHTaKT sIBJIsIeTCsS HanboJIee KOPPO3NOHHOONACHBIM s Jkene3a: Fe/Cu, Fe/Sn, Fe/Ag?

B KOHTaKTe ¢ KaKUM M3 METAJIOB ME/Ib SIBJISICTCS aHOJIOM: XPOM, 30JI0TO, HUKEJb.

Hanummre 31eKTpoXuMHUYECKre MPOLEcchl (AHOIHBIN U KaTOIHBIN), MPOTEKAIOIINE B KOHTAKTE
Al/Cu B pacTBOpe XJI0OpHIa HATPHSI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue

Cemect
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA

1 OIIK-1 Kontposbabie padoTsr Ne 1-8

Otuetsl o nabopaTtopHbIM padoTam Nel-
6

TecroBbie 3amanus Ne 1-2092

Bormpocs! k 3auety Ne 1-50

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KonTpoJjbHas padora

Tunossle npuMepsl 3a1aHUl
Tema «Pacuersl o popmy1amM M ypaBHeHHUAM» (IPaKTH4YeCKoe 3aHsTHe 1)

Bapuanr 1
3amanue 1

HazoBute mo MexayHapoAaHON HOMeHKJIaType cienyromue BemecTBa: Oz, Fe.03, Ca(OH)2,
H2SOs..

3anganue 2

[TpousBenuTe pacyeTsl MO YPaBHEHUIO PEaKIuu (H.Y.):

7r 1271 X, T y, 1

Zn(x) + HClp-p) — ZnCla-p) + Ha.
3aganue 3

Omnpenenurte MpoLEHTHOE cofiep>kanue Kanus B ManraHate kanus KoMnQOa.
3aganue 4

Onpenenute 06bem 40 r metana CHs npu temnepatype 18°C u naBnenuu 1,2 atm.
3aganue 5

Hanummre ypaBHEeHUs peakiuii, XapaKTepU3yIOIIHe CIeIYIOIINe MTPEeBpaleHUS:

Ca —2— Ca(OH) Ca —2 CaCl;

Ca —% 5 CaCOs Ca —“Ca0

Tema «Ctpoenne aToma» (IpaKTHYECKOe 3aHsTHE 2)

Bapmuanr 1

Hnst onementoB 37 u 79 Tlepuoaundeckoit TabIUIIBI
3amanune 1

Ornpenenurte cocTaB aToMa: KOJIHMYECTBO MTPOTOHOB, JIEKTPOHOB, HEHTPOHOB.
3amanue 2

CocraBbpTe JJEKTPOHHYIO W rpaduueckyro GOpMyay dJIeMEHTa, OMpPENeTuTe CEMEHCTBO

AJIEMEHTa U BAJICHTHBIE JIEKTPOHBI.

3amanue 3

CoctaBbTe (popMyy BBICHIETO OKCHA M ONIPEIEIUTE €r0 XapaKkTep.
3aganue 4

Omnpenennte HAOOP KBAHTOBBIX YMCEIN IS TOCIICTHETO SJIEKTPOHA DIIEMEHTA.
3aganue 5



OmnpenenuTte MOJIOKEHUE 3JEMEHTa B NEPUOJUYECKON TaOJMIle M CpaBHHUTE €ro paanyc U
3JEKTPOOTPULATENBHOCTD C PAAUyCaMU U DJIEKTPOOTPULIATEILHOCTIMU COCETHUX aTOMOB.

Tema «XuMuuecKkas CBs3b» (MpaKTHYECKOe 3aHATHE 3)

Bapuant 1

s Bemects LiF, PH3, BeCly, mosb3ysich 3HaueHUSIME 3JICKTPOOTPULIATEILHOCTEH 3JICMEHTOB:
3amaunue 1

Ornpenenute TUI CBSI3U B MOJIEKYJIAX.
3amanue 2

PaccmotpuTe 00pazoBaHre XUMUUYECKOW CBSI3M B MOJIEKYJIaX MO METOJYy BaJICHTHBIX CBS3€Hl.
3amanue 3

Jlyist TpeTheil MOJICKYIIBl PACCMOTPUTE THOPHUIN3ALIUIO IEHTPAILHOTO aTOMa.
3amanue 4

Ornpenenurte NpOCTPAaHCTBEHHOE CTPOCHUE MOJICKYI.
3anganue 5

CocraBbTe CTPYKTYpHBIC (DOPMYJIBI BEIIIECCTB.

Tema «TepMoamHaMuKa XHMHYECKHX peaKkuii» (MpaKTHYecKoe 3aHsaTHe 4)

Bapuanr 1
3ananue 1
[Ipu B3ammoneiicteuu 10 1 azora ¢ 20 1 Bomopona (H.y.) Bbyaenuioch 29 kJ[x Tera.
Paccuurtats sHTaNBNNIO0 00pa30BaHM aMMHAKA.
3ananue 2
OnpenenuTh BO3MOKHOCTh BOCCTAHOBIEHHs okcuaa THTaHa TiOxy) amomunueM npu 1500°C
1o peakin: Ti02) + Algy — Tig + Al203).
3ananue 3
OmnpenenuTh BO3MOXKHOCTh BOCCTAaHOBJICHHMsST oOkcuaa TUTaHa 1102k allOMUHHEM MpU
CTaHAAPTHBIX YCIOBUSIX 1O peakuuu: T102x) + Al — Tiw) + Al2O3).
3aganue 4
PaccunTaTh KOJNHMYECTBO TETUIOBOM SHEPTHH, BHLICIAIONIEHCS Tpu cropanun 20 M° Ta30BOMH
cMmecH, coaeprkarien 20 06. % stana C2Hs 1 80 00. % mponana CsHs.
3aganue 5
Paccuutath TemnoTrBopHyto crnocoOHocTh OyTana C4Hio.

Tema «KnHeTnKa XHMHYECKHX peaKnuii» (MpaKTHYeCKoe 3aHsATHE 5)

Bapmuanr 1
3amanue 1
Hauanbnas konuentpanusi PCls B peakuun: PCls < PCls + Clz cocranser 0,2 mons/n. K
MOMEHTY HacTyIUIEHHsI paBHOBecusi mpopearupoBano 50% wucxomHoro BemiecTBa. Haiitu
PaBHOBECHBIE KOHIICHTPAIIMH BEIIECTB M KOHCTAHTY PABHOBECHSI.
3ananue 2
Kak uzmenurcs ckopocts peakuuu N2 + 3Hz2 < 2NHs, eciin 00beM ra3oBoii cMecH yBEINYHUTh
B 2 paza?
3amanue 3
B0 CKONBKO pa3 yBEITHUHMTCSA CKOPOCTh PEAKIMH MPH MOBBIEHHH TeMmepaTypsl Ha 30°C, ecrn
v=4?
3anganue 4



CMmech ra30B HaJ yIJIEM B COCTOSTHUM XMMHUYECKOI0 paBHOBecHS Npu AasyieHuu 1,2 atm u 1100
K mmeer cocras % (00.): W, =48,96, WHZO =2,07, WHz =48,96. Paccuutath Kp, Kc u AG peakuuu:

Cqy + H20 < CO + Ho.
3ananue 5
Dneprus aktuBaiuy paBHa 10 kJ[>x/mMoab. Bo CkoIbKO pa3 M3MEHUTCSI CKOPOCTh PEAKINK TPH
TIOBBIIIEHUH TeMIepaTyphl ot 27 1o 37°C?

Tema «Cnioco6bI BbIpa:keHHsI KOHIEHTPAIMU PACTBOPOB)» (MPaKTH4YECKoe 3aHsTHe 6)

Bapuanr 1
3amaunue 1
605,09 r cynbpara xeneza Fex(SOas)z pactBopuim B 907,67 r Boabl u moiyumian 1044 mi
pacTtBopa, JUisi KOTOPOTO PacCUMUTaTh: MOJIIPHOCTb, HOPMAIBHOCTh, MOJISUIIBHOCTD, MPOLIEHTHYIO
KOHIIEHTPALIUIO, MOJILHYIO 101110 Fez(SO4)s.
3aganue 2
Onpenenutb MIOTHOCTH 12,7%-r0 pacTBOpa MEIHOTO KYyNOpoca, MCHOJb3ysl CIPaBOYHbIE
JTaHHBIE.
3ananue 3
Onpenenutb 00beMbl 8%-T0 U 26%-r0 pacTBOPOB a30THOM KHCIIOTHI, HEOOXOIUMBIC IS
npurorosieHust 500 mu 20%-10 pacTBOpa a30THON KHUCIIOTHI.
3aganue 4
Kakoii o0bem Bomel Hyx)HO mpwmth K 300 T 16%-ro pactBopa cyibdara HATpus IS
nostydeHus: 6%-ro pacTBopa 3Toil conau?
3ananue 5
YeMmy paBHa MOJSIPHOCTh PAcTBOpa CEPHOM KUCIOTHI, €CiM Ha TUTpoBaHue 50 mi pacTBOpa
cepHoill kucnoTsl 3arpadyeHo 30 mi 0,5 H. pacTBOpa rMAPOKCUAA HATpUs?

Tema «CBoiicTBa pacTBOPOB» (IPAKTHYECKOE 3aHsITHE 7)

Bapmuanr 1
3ananue 1
Omnpenenuth cpeny BogHOro pactBopa cynbduta kams KoSOz. O00CHOBATH OTBET.
3ananue 2
Paccunrars Temneparypy KUNEHHUs U KpUCTAIIN3aUU 8% BOJAHOIO pacTBOpa XJIOpUIa KaJns,
CTENEHb TUCCOLMALNN KOTOPOTro 85%.
3aganue 3
PaccunTarh NpOLEHTHYIO KOHIEHTPAIMIO HACBHIIIEHHOTO pacTBOpa Cyab(puaa KajMus, eciu
IIP.4s=17,9-107.
3amanue 4
Paccuurats pH 0,5% pactBopa HCN. IInoTHOCTE pacTBOpa cYuTaTh paBHOU 1 1/mil.
3aganue 5
B kakux o0beMax HyXHO cMemath TiwieHrmukons CoHeO, (p=1,1088 r/cm®) u Bozy, uTOGH!
TIONYYHTh 2 11 aHTH(PI3a, TEMIIEpaTypa 3aMep3anus koToporo -5°C. IToTHOCTs aHTHGPU3a IPHHATE

paBHoit 1 T/cM®.,

Tema «iiekTpoxumMus» (MpaKkTH4ecKoe 3aHsTue 6)

Bapuanr 1
3amanue 1
Borurcauts 3J[C raapbBaHUYECKOrO 3JIEMEHTa, Hamucarh MPOIECCH, MPOUCXOIAIINE Ha
anextpoaax: Cr/ CrClz, 0,01 moas/n // 0,001 mons/n, CrCl2/ Cr.



3amanue 2
Hamnucatp 35eKkTpoaHbIie MPOIECChl U pacCYUTaTh KOJUYECTBA 00pa3yIOMUXCS Ha MHEPTHBIX

ANIEKTPOJAX BEIISCTB TPHU 3JEKTpoiu3e BojgHoro pactBopa MnCly npu mnponyckanum 25A-4
JJIEKTPUUECTBA.

3aganue 3
Paccunrtarh pacxoj 3JEKTPOIHEPTrUU W BpeMsi, HEOOXOaUMOe I MOoaydeHuss 1 T MapraHia

anektposnzoM paciiaa MnSOgs, mpu cuite Toka 10 A, Beixoze 1o Toky 75% u Hanpsbkenuu 12 B.

3amanue 4
Hanucars ypaBHEHHMS 3JEKTPOJHBIX IPOLIECCOB, MPOTEKAIOMIMX MPU DIEKTPOXUMHUUYECKOMN

Koppo3un kKoHtakTa Fe/Cr B 1mienouHo# cpene.

o

o

3ananue 5
Kakoii u3 kontakToB — Fe/Cd wiu Fe/Ni — sBisieTcs 6011ee KOppPO3HOHHOOACHBIM?

Kpurepun oneHku:
KontponbHas paboTa cocTouT u3 5 3a1anuii. 3a Ka)10€ BEpHO BBHITIOJTHEHHOE 3a1aHue - 1 Gai.

7.2.2. OT4er o JIA00OPATOPHOM padoTe

JladopaTopnasi padora Nel «OcHOBHBIE KJIaCChl HEOPTAHMYECKUX BElIECTB)

Heab: 3akpernieHne 3HaHU 00 OCHOBHBIX KJIacCaX HEOPTraHMYECKUX COCTUHEHHIHA.

Omnpit 1. ITosrydyeHue OKCHIA OKUCIEHHEM JJIEMEHTAa
OnbIT MPOBOAUTCS B BHITSHKHOM IKady!
B xumunueckuii crakan Ha 50-100 mu naneitre 10-15 mun guctrwimupoBanHO#M Bojbl. [lomocky
CUHEH TaKMYCOBOM OyMaru OKyHHUTE B BOAY U OTMETHTE €€ OKPAcKy.
B meTamnnueckyro J105k€4Ky IOMECTUTE HEMHOTO CEPbl U HarpelTe ee B IUIAMEHU CIIUPTOBKU B
teueHue 30 cexyH/.
Jloxkeuky ¢ ropsiieit cepoii BHECUTE B CTAKaH C JUCTHUIUIMPOBAHHON BOJOM, TOCIIE YETO JIOKEUKY
yAQIUTE.
B nonyueHHbI# pacTBOp BHOBb OKYHUTE IIOJIOCKY MHINKATOPHON OyMaru U OTMETHTE €€ OKPAaCKYy.
CocraBbpTe ypaBHEHMSI IPOBEIECHHBIX PEAKIIUN U CACTIANTE BBIBOJ.
OnbIT 2. B3aumoaeiicTBue OKCH/IAa MeTaJLJIa ¢ BOAOM
[Tomecture B mnpoOupky 1 mmarens okcuga Kamplusg U npuieiite 10-15  xanens
JUCTUIIITMPOBAHHON BOJIbI, IEpEMEIIaNTe.
K mnonyuenHomy pactBopy no6aBbre 1-2 kamimu ¢eHondrazenHa, oOpaTUTe BHUMaHUE Ha
OKpacKy MHIMKATOpa.
CocraBbpTe ypaBHEHHE PEAKLIUU U CIIETANTE BBIBO.
OnbIT 3. B3aumoeiicTBHe 0CHOBHOI'0 OKCH/AA ¢ KHCJIOTOM
Buecure B mpobupky mmarens okcuga meau (II) m noGaBbre 4-5 kamenb pacTBopa CepHOM
KHUCIIOTBI.
Ecnu B3auMoaelcTBUS BEIIECTB B IPOOHpPKE HE HAOII01aeTCs, TO €€ COIEPIKUMOE HarpenTe.
OTMeThTE OKpacKy pacTBOpa M OOBSICHUTE €€ MOsBIICHUE.
CocraBbpTe ypaBHEHHE PEAKLIMU U CIIENANTE BBIBOJ K OIIBITY.
OmnbiT 4. B3anMoaeiicTBHEe KHCJIOTHOTO OKCH/IA ¢ OCHOBAHHUEM
HaneiiTe B mpobupky 2-3 M1 ©3BECTKOBOM BOIbI (pacTBOpa T’UAPOKCH/IA KAJIBLIUA).
[TponycTuTe uepe3 M3BECTKOBYIO BOJY YIVIEKHCHBIA ra3 (cAelailTe HECKOJIbKO BBIIOXOB B
pacTBOp uepe3 TpyOouKy).
OtmeTbTe 0Opa3oBaHME O€Oro ocajika M €ro pacTBOpPEHHE IMPH AalbHEHIIEM MPOIYCKaHUU
YIIIEKUCIIOTO Ta3a.
CocTaBbTe ypaBHEHHE PEaKIUU U CIEJIaliTe BBIBO/I.
OmnsIT S. B3aumoaeiicTBue COJIH € HIET0YbI0
Buecute B n1Be npoOupku no 10 kanens pactBopa cyibdata menu (11).
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B onny nmpobupky n006aBbTe OAHY KaIlUIIO THIPOKCHAA HAaTpus, a BO BTopylo — 10 kamenb
TUAPOKCUA HATPHSL.

OOpaTtuTe BHUMaHKUE Ha Pa3JInuMe OKPACKU MOJyYEHHBIX OCAKOB.

Harpeiite conepxxumoe npodbupok. OTMeTbTe, B KaKOH NpoOHpKe IPOU30LUIN U3MEHEHUS.
CocraBbpTe ypaBHEHMS peakLiUi U clieJaiTe BBIBOJL HA OCHOBAHUH OIIBITA.

OnbIT 6. B3auMojaelicTBie COJIM ¢ METAJLIIOM

Breiite B mpobupky 20 kanenb pactBopa cynbdara meau (II).

[TomecTuTe B IpOOUPKY C PACTBOPOM XKEIE3HYIO CKPEIKY.

UYepes 2-3 MUHYTBI 00paTUTE HA U3MEHEHUE OKPACKH MTOBEPXHOCTU CKPEIIKH.

OOBscHUTE IPOUCXOMAIIIEE SIBIIEHUE, COCTaBbTE YPAaBHEHHE PEAKIIUU U CeNIaiiTe BBIBO/,.
OmnsIT 7. CBoiicTBa aM(OTEPHOI0 rHAPOKCHAA

Haneiite B ABe mpoOUpKU 1O 5 Kameslb pacTBOpa HUTPaTa aJTFOMHUHHUS.

Jlo6aBbTe B 00€ MPOOHPKHU MO KATUIAM THIPOKCHU/I HATPHS JI0 MOSIBIICHHS OCaIKa.

K ocanxy B nepBoii mpobupke 100aBbTe pacTBOP CEPHOM KUCIOTBL, K OCaAKy BO BTOPOMH
podupke 100aBbTE PacTBOP TUAPOKCUIA HATPHUSL.

OTmeThTe HaOMOAeHUS B 00erX NpoOupKax, HAUIINTE YPAaBHEHUs PEakMi U caenanTe
BBIBO/I.

Jladoparopnasi padoraNe2 «Onpenenenne JHTAIBIUU PeaAKIIHN»
Heasn: ompenenenue TermioBoro 3ddekra cucrtemMpl, B KOTOPOH MPOUCXOIUT XHUMHUYECKAS

pCaKkuysi, 1 SHTAJIBIHNU PCAKIUH B HCCTAHAAPTHBIX YCIIOBUAX.

OmnpiT 1. HeliTpanu3auus cepHOl KMCJI0THI THAPOKCHAOM HATPHUS B OJHY CTAHUIO

I[JI?I HeﬁTpaHHSaIII/II/I cepHoﬁ KHCJIOTBI TUAPOKCHUIOM HATpHd B OAHY CTaAWIO CMCHIMBAIOT

3KBHBAJICHTHBIC KOJIHMYCCTBA KMCJIOTHI U IICJIOYHN A0 O6paSOBaHI/IH chIbcbaTa HaTpu-A:

4.

H2SO4 + 2NaOH = NaSO4 + 2H20; AH:

OTMepbTe LIMIMHIPOM 33/1aHHBINA IMperojaBaTesieM 00beM pacTBOpa KHUCIOTHI, BBUICHTE €ro B
TEPMOCTAaTUPOBAHHBIN cTakaH. ONMycTUTE B CTaKaH TEPMOMETP, 3aMEPHTE U 3aIUIINTE B TAOJIUILY
1 remneparypy pactBopa. TepMoMeTp HE BBIHUMANTE U3 CTaKaHa 10 OKOHYAHUS OIbITA.

OTMmepbTe IPYTHM MIJIMHIPOM TaKOH ke 00beM pacTBOpa MICIIOYH U OCTOPOKHO, HO OBICTPO
BBUICHTE B CTakaH C PacTBOPOM KHCIOTHI. OCTOPOKHO TMEepeMelaiTe, OTMEThTe HanOOJIbIIee
M3MEHEHHE TeMIepaTyphl Ipu 00pa3oBaHuU Cyib(aTa HaTPHS.

BbeiHBTE TEpMOMETp, BBUICHTE PacTBOP U3 TEPMOCTATUPOBAHHOTO CTAaKaHa, (PYIIBTPOBATHLHOM
OyMaroi THIATENBHO BBICYIIUTE CTEHKU M JHO CTaKaHa, IOMECTUTE B HETO TEPMOMETP U JaiiTe
OCTBITH JIO MIPEKHEH TEMIIEPATYPHI.

3anonaute Tabmuiy 1 (BEMMYMHBI TEMJIOEMKOCTEH M TIIOTHOCTH PACTBOPOB BBHIMHINUTE W3
Tabnuuel 3). BeimonHuTe pacyersl.

Tabnuna 1-Pe3zynbrate! onbita 1

Bemtectso | V, t, Dy C, n, Q, AH,
MJT °C r/em® JIx/r-°C | monb | JI>x/Nn MOJIb kJ>K/MOIb
H>SO4
NaOH
Na>SO4

OmnpiT 2. HeliTpanu3auus CepHOM KMCI0ThHI THAPOKCHAOM HATPHSA B B CTaAUH

HpI/I HCﬁTpaHH3aHHH CCpHOfI KHCJIOTBI TUAPOKCUIOM HATpus B ABC CTAAUUN SKBHBaJICHTHBII

00BeM IICJI0YM BHOCAT B JIBa IIpHeMa:

H»,SO4+ NaOH = NaHSOg4 + H»0; AH> 1
NaHSO4 + NaOH = Na S04 + H20:; AH>»



. OTMeppTe HWIMHAPOM 3aJaHHBIA B ombiTe | 00BEM pacTBOpa KHUCIOTHI, BBUICHTE B
TEPMOCTAaTHPOBAHHBIA CTaKaH, M3MEpPhTE TEMIIEpaTypy pacTBopa. Temmeparypsl pacTBOPOB
CEpHOM KUCIIOTHI B OMNbITaX 1 ¥ 2 MOJKHBI OBITH OJIMHAKOBBI.

. M3mepbTe ApyruM MWIMHIPOM IIOJOBHHY HKBUBAJECHTHOTO OOBEMa pacTBOpa INEJIOYH U
OCTOPOXHO, HO OBICTPO BBUICHTE B CTaKaH C PacTBOPOM KHUCIOTHL. OTMEThTE TemmepaTypy
00pa3zoBaHus pacTBOpa THAPOCYIb(dara HATPHSI.

3. OTmepbTe UWIMHIPOM €Ile TAaKoH ke 00BbeM pacTBOpa IIEIOYM M BBUICHTE €ro B CTakKaH.
[lepemernaiiTe moxy4eHHbIN pacTBOp Cyab(haTa HATPUS U 3AMUIIUTE €r0 TEMIIEPaTypy.
4. BbIHBTE TEPMOMETP W BBUICHTE COIEPKUMOE CTakaHa, (PUIBTPOBATHHONW Oymaroil BBICYIINTE
CTEHKH M JIHO CTakaHa. 3amojHuTe Tadimiy 2. CrenaiTe pacueThl.
Tabmuna 2.
Pe3ynbTaThl onbiTa 2
Bemectso | V, t, D, C, n, Q, AH,
MJI °C r/cm® JIx/r-°C | Mmonb | JI>x/n MOJIb kJ>K/MOJIb
H2SO4
NaOH
NaHSO4
Na2SO4
Tabnuna 3
TennoeMKoCTh M MIIOTHOCTh PACTBOPOB
PacTBOp t, °C p, r/em® C, Ix/r-°C
H2S04, | M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, 1 M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
Na2SO4, | M 24 1,074 3,74
26 1,066 3,76
28 1,058 3,78
30 1,050 3,80




32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlabopaTopnasi pab6ora Ne3 «CKopocTh XUMHYECKUX peaknuii. XHMHYeCKoe PAaBHOBeCHEe»
Hesab: n3ydyeHue BIMSHHUA PaA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKUX pPEaKLud u

COCTOSAHUC XUMUYCCKOT'O paBHOBCCHA B TOMOI'CHHBIX CUCTCMAX.

OnbiT 1. BausinMe KOHUEHTPAUM PearMpyromux BellecTB HA CKOPOCTb XHMHMYECKHX

peaxuuit

&

PeaKHI/IH H_[aBeHeBOI\;I KHCJIOTHI C HepMaHFaHaTOM KaJIvA IIPOTCKACT I10 ypaBHeHI/IIO:
4H2C204 + 2KMNO4 — K2C204 + 2MnO2 + 4H20 + 6CO2
KuHeTHueckoe ypaBHEHHUE PEaKLUH:

4 2
d=x CH2C204 CKA/an4

3a X010M peakIu ClIeIIT 10 U3MEHEHUIO OKPAcKH pacTBOpa MepMaHraHaTa Kajus.
B nare npobupox BHecute mno 10 kamenb pacTBOPOB LIABENEBOM KHCIOTHI Pa3IMYHON
koHuenrpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).
[TocnenoBarenbHO BO BCe MPOOUPKHU ¢ MHTEpBAIOM 1-2 cekyHpl JoOaBbTe 10 1 Karuie pacTBopa
HepMaHraHaTa Kajius U BKJIIOUYHUTE CEKYHIOMeEp.
He BBIKIIOUas cexkyHaoMepa, OTMETbTE BPEMsI MU3MEHEHMsI OKpacKu MepMaHIraHara Kajaus B
KaXJI0M IpoOupKe.
PesynbTats! onbiTa 3aHecure B Tadbauny 1.
Onpeznenure yCIOBHYIO CKOPOCTb PEAKLUU KAaK BEJIMYMHY, OOpaTHYIO BPEMEHU NPOTEKAHUS
peakuuu.
[Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH pEaKIUH OT KOHIEHTPALMU I1aBEIEBOM KHUCIOTHI,
[IPOAHAIU3UPYHUTE MTOIYUEHHYIO 3aBUCUMOCTb. 3alIUIINTE HAOIIOAEHHUS U CeJIaliTe BBIBO/L.
Tabnuua 1.
PesynbTaTe! onbiTa 1
Ne KoHuenTpanus Bpewms, CkopocTb peakuuu
poOUpPKU KHCJIOTHI, C, 7, C B YCJIOBHBIX €UHUIIAX, V
MOJIB/II =100/z, ¢t
0,2
0,3
0,4
0,5
0,6
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OnsIT 2. BansiHue TeMnepaTypbl HA CKOPOCTh XUMHYECKHX PeaKIui
Jlns onbiTa HEOOXOAUM CTaKaH—TEPMOCTAT, HAIMOJHEHHBIM BOAOW M 3aKPBITHIA KPBILIKOM ¢

OTBCPCTHUAMU JIA HpO6I/IpOK " TCPMOMCTpA.

1.

o

B Tpu npobupku, BcTaBIeHHBIE B KPBIIIKY TepMocTaTa, HajeiiTe no 10 kanens 0,5 M pactBopa
I1aBeJIeBOM KUCIOTHI. B ueTBépTyto nmpobupky Ha 2/3 e€ 0ObEMa BiIeiiTe pacTBOp MEepMaHTraHaTa
Kanus (MUATIETKY OCTaBbTE B MPOOHPKE).

3anumure Temneparypy. B oaHy u3 mpoOupok no0aBbTe 1 Kamiio mepMaHraHara Kajaus U
BKJIFOUUTE CEKYHIOMED.

W3mepbTe BpeMs OT MOMEHTa J00aBlIeHHMS NEepMaHTraHaTa Kaius 10 W3MEHEHUS OKpPACKH
pacTBopa.

Harpeiite Bony B ctakane Ha 10° Bbliie npeasLayiiel temneparypbl. CHUMHUTE CTakaH ¢ IUIUTKU
Y TIOBTOPUTE OTIBIT B IPYToi MPoOUpKeE.

[TpoBenuTe onbITH pu 4 TEMIiepaTypax, oTinyaromuxcs Ha 10°.

[TonryueHnHble TaHHBIE 3aHECUTE B TAOIHILY 2.



7. PaccuuTaiite mecTb 3Ha4eHUH TeMnepaTypHoro kosddunuenra (y). Haiiaure cpennee 3HaueHue

7.
8. CnemnaiiTe BBIBOJ O 3aBUCIMOCTH CKOPOCTHU JaHHOW XMUMHUYECKOH pEaKkIMy OT TeMIIEPaTypHl.

Tabnuua 2.
PesynbTaTe! onbiTa 2
No Temnep Bpe Koncranra TemneparypHbiii
npo0 | arypa ombiTa, | Ms, 7,C | CKOpOCTH K B yCIOBHBIX K02 umenT y
UPKH t, °C enuannax, K =100/z, Y Yep
-1

C
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9. MW cnonp3ys ypaBHeHHE AppeHHyca ¥ BEJIMYMHBI KOHCTAHT CKOPOCTH TMPH Pa3THYHBIX
TEMIIepaTypax, ONMPEACINTe SHEPTHIO aKTUBAIMK JaHHON peakuuu. YpaBHEHHE AppeHuyca B
gorapupmuueckom Buze: Ink = Ink, — Ea/RT MoxkHO paccmarpuBaTh Kak JTMHEHHOE ypaBHEHHE Y
=b—-ax (y=1Ink, b =1Ink a = Ea/R, x = L/T). I'padmuecku takoe ypaBHCHUE OIMUCHIBACTCS
npsimoii B koopaunarax Ink — 1/T. TaHreHc yriia HakJiOHa NPSIMOW K OCH aOCIMCC paBeH
BennunHe Ea/R.

10. Hua moctpoenus rpaduka In k = f(1000/T) 3anonuuTe Tabnuiy 3.

Tabnuua 3.
Jlannble 1515 rpaduyecKoro onpeeseHrs SHEPrul aKTUBAIUH
Ne n/m Ink 1000/T
1
2
3
4

11. Toctpoiite rpaduk B koopaunarax In k — 1000/T.
12. OmnpenenuTe TaHTeHC yIia HAKJIOHA TPSMOM K ocu abciucc.
13. BpruncnuTe SHEPTHIO aKTHBAIIMH PEAKIHH:

Ea=tga'R, rne R=8,314 Jx/(momnb-K)

OnpiT 3. Biansinue u3MeHeHNs] KOHUEHTPAMM peardpyloiux BellecTB HA PpaBHOBecHe
XHMHUYECKOH peakuuu
Peakuus mexnay xmopuaoM xenesa (111) u pomanuaoM aMMOHNSI OTUCHIBAETCS yPAaBHEHUEM:
FeCls + 3NH4CNS <> Fe(CNS)3z + 3NH4CI
1. Baecure B mpobupky Ha 1/3 ee o0bema NHUCTHIUIMPOBAHHON BOJBI, A00aBbTE MO 2 Karjau
pactBopoB xyiopuaa xxenesa (1) u poganuna ammonus. Pa3nenure nomyueHHbIH pacTBOp HAa TPU
POOUPKH.
2. OpaHy mpoOMpKY COXpaHHUTE JJIsl CPaBHEHUs pe3ysbTaToB OMbITa (3TajioH). B npyryto noGaBbTe
4-5 xanenb pactBopa FeCls, B Tpethio — Heckonbko kpuctauinkoB NH4Cl u Berpsixaute e€.
3. Kak u3meHMIach MHTEHCHBHOCTh OKpPAaCKM pPacTBOpa M B KaKOM HAaIpaBlI€HHUH CMECTUIIOCH
paBHOBecue AanHOM cuctemsl pu godasnennn FeCls u NH4CI? O0bsicHuTe ciBUT paBHOBECHS.
4. HanumuTe BhIpaK€HWE KOHCTAHTHI paBHOBECHUS M3y4aeMoil 00paTUMOil peakiuu.

JlabopaTopnasi paGora Ne4 «PacTBOpPHI 3JIEKTPOJIUTOB)



Henb: n3ydeHre HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB DJIEKTPOJIMTOB.
OnpIT 1. DJ1eKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
N3yueHne 37IeKTPONpPOBOJHOCTH MPOBOIAT C TMOMOIIbIO NMPHOOpPA, COCTOSIIETO W3 JIAMIIBI

HaKaJIMBaHUs, CTaKaHa C paCTBOpPOM, Fpa(bI/ITOBBIX QJICKTPOJOB. 006 SJICKTPOIIPOBOAHOCTHU CYISAT I10
HaJIMYHUIO U MHTCHCUBHOCTHU CBCUCHMS JIaMIIbl HaKaJIMBaHH .

1.
2.

10.

11.

12.

=

Crakan émkocTbio 50 M1 HanoJHUTE Ha 1/2 ero 00bEMa TUCTUIITMPOBAHHOM BOJIOM.
Brutounte mpubop B cers. 3anumurte HabmopeHus. OOnamaeT AMCTHIUIMPOBAHHAs BOJA
3JEKTPOIPOBOAHOCTBIO?
Otxmounte npubop. [IpUMoOAHAB KPBHIMIKY C 3JIEKTPOJaMH, BHECHUTE B CTakaH ¢ BOAOH 1-2
LINATess U3MENbUYEHHOIO caxapa U IepeMelIanTe.
OnycTtute >7MeKTpoAbl B pacTBOp. Bximrounte npubop. 3anmmure HaOmroaeHus. SBisercs
pacTBOp caxapa IPOBOAHUKOM?
OTtxmounte mpudop. B crakan émxoctrio 50 Mt HaseliTe Ha 1/2 ero oObema 6€3BOJHOI YKCYCHOM
KHCJIOTBI.
OnyctuTe 371€KTPO/Ibl, BKIIIOUNUTE IpUOOp. 3anuIInTe HaOJII0ICHUS.
Otxmrounte npudop. OTnelTe U3 crakana npumMepHo 1/4 o6beMa yKCyCHON KUCIIOTHI, J0OaBbTE
JTUCTUJUTMPOBAHHOM BOBI JI0 MPEKHEr0 00bEMa, pa3MeIIanTe pacTBop.
Onycture snexrpoabl. Bxitounre npubop. HabmropailiTe M3MEHEHHE 3JIEKTPOIPOBOJHOCTH
pacTBopa.
[ToBTOpUTE pazbaBiieHHE pacTBOpa U OINpPEJEIEHUE IEKTPONPOBOAUMOCTH emé pa3. B kakyro
CTOPOHY CMEUIAEeTCsl PaBHOBECHE AMCCOLMALIMM YKCYCHOM KHMCIOTHI Npu paszbaBieHun? Kak
3aBUCHUT CTENEHb JUCCOLMAIMM YKCYCHON KUCIIOTHI OT pa30aBiieHHs pacTBopa’?
Otkmounte npubop. B crakane emkocthio 50 MJI IPUTOTOBHTE PACTBOP MOBAPEHHOM COMH,
pa3Menias B 25 MJI JUCTUJUIMPOBAHHOM BOABI 1-2 mimaresns XJopuaa HaTpusl.
OmnycTute 311eKTpoAb! B pacTBop. Brirounte mpubdop. [IpoBoauT 1 pacTBOp MOBapEHHON COITU
JNEKTPUYECKUH TOK?
Cnenaiite BbIBOJ K ONBITY (0OpaTuTe BHUMaHHE Ha TUIbl XMMHUYECKOH CBSI3U B BEIIECTBAX,
3JIEKTPOIPOBOTHOCTh BOJHBIX PACTBOPOB KOTOPBIX U3YYalH B JAHHOM OIBITE).
OnpIT 2. CMenIeHHe pAaBHOBECHS 1M CCOLUALMH €J1a00r0 3J1eKTPOJINTA
Haneiite B aBe nmpobupku no 5-7 kanens 0,1 H. pacTBOpa yKCYCHON KHUCIIOTHI.
B xaxnayro npoOupky mobaBbTe IO OJHOW Kalule METUIIOBOrO opaHkeBoro. Kak oxpacuics
MHIMKATOP MO BIUssHUEM HOHOB H?
Opnny npoOUpKy OCTaBbTE B KaueCTBE KOHTPOJIbHOM, B Apyryto npubaBbTe 1 mimarens aneraTta
Hatpus CH3COONa.
[lepememaiite pacTBOp M CpaBHHUTE LIBET MOJIYYEHHOI'O PAacTBOpA C LIBETOM B KOHTPOJBHOM
npoOupke.
Hanumure ypaBHeHME [ucCCOLMAlMM YKCYCHOM KHCIOTHI W BBIPQKEHHWE KOHCTAHTHI €€
JUCCOLUALINY.
OO0bsicHUTE, KaK CMEILIAeTCsl paBHOBECHE JIMCCOLMALIMY CJIA00r0 3JIEKTPOJIUTA MIPU YBETUYEHUH
KOHIIEHTPAllUd OJHOI0 M3 BHJOB MOHOB 3TOro 3iyekrponurta? Kak MeHsercs mpu 3TOM €ro
CTEIIEHL JUCCOLAINN?
OnsbiT 3. HanpasJieHne 00MeHHBbIX MOHHBIX NPOLIECCOB B PACTBOPAaX  JJIEKTPOJIUTOB
a) B CTOPOHY 00pPa30BaHUsA CJ1a00r0 JIEKTPOJIUTA
HaneiiTe B 1Be npoOupku mo 5-7 karmesnb 2 H. pacTBOpa FMAPOKCHA HATPUSI.
B xkaxnayro mobGaBpre mo oxHOW Kamie (deHondTanenHa. llox BIHMSHHMEM KakuX HOHOB
(denondrazenH oKpacuiICcs B MaTMHOBBIN 1BET?
B onny mpobupky no6asnsiite Mo KarisiM 2 H. pacTBOpa COJISIHOM KUCJIOTBI, BO BTOPYIO — 2 H.
pacTBOpa YKCYCHOM KHCIOTHI J0 OOECIBEYMBAHMS pacTBOpa (KOJUYECTBO H3PACXOJIOBAHHBIX
KareJab KUCJIOT OTCUUTATBH!).
Yem oObscHSETCA HMCUe3HOBEHHE OKpacku? B kakom ciyuae oOeciiBeunBaHHE pacTBOpa
HacTynuwio Osictpee? Iloyemy paBHOBecHE MOHHOTO TIpollecca CMEIIAETCS B CTOPOHY
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0o0pa3oBaHUs BOJBI MPU HAJTUYUU B JICBOW YaCTH PABEHCTBA MAaJIOMCCOIMUPOBAHHBIX MOJIEKYII
YKCYCHOM KHUCIIOTHI?

0) B cTOPOHY 00pa30BaHMs MAJIOPACTBOPUMOro0 BellleCTBA
B onny npo6upky BHecute 10 karenb pacTBopa XJjaopua Kaiablus, B Ipyryro 10 kanens xiaopuaa
CTPOHIIUS.
Jo6aBbpTe 10 5-6 Kamenb pacTBOpa CEpHOM KUCIOTHI. B 00enx s nmpoOupkax BhINal OCAI0K?
OObsicHUTE pa3nuuus, MONb3ysich BenuauHamu [P mist cynb(aTtoB KanbIvs U CTPOHIIHS.
Jo6aBpTe B MPOOMPKY C PacTBOPOM CONHM Kajblus 3-4 Kariv KOHIEHTPUPOBAHHOM CEpHOMU
kucinoTel. Habmonaiite o6pazoBanue ocaaka U 00BbSICHUTE IPUUNHY €0 BBIIAICHUSL.
Bpruncnure KOHIICHTpAIIMK HOHOB S04%, HeobxoauMBIe uTsi ocaxaeHns HoHoB CaZ* u Sr** u3
pactBopos pasroii (1 M) konuenTpatuy, eciu /1P, = 6,1:10°, TPy, = 2,8-107.

OnpbIT 4. I'uaposaus codieit

a) Onpenenenne pH pacTBopoB coueid
Hanecure kammto pactBopa NaNO3 Ha moi0cKy yHUBEpCaIbHON MHAWKATOPHOHN Oymaru.
CpaBHHTE OKpACKy € ATAJIOHOM. 3anuimuTte Beanuuny pH pactsopa.
[TpoBeaute ananorunynbie onbIThl ¢ pactBopamu NaxCO3, NaHCO3, Al(NO3)s.
Kaxas cpena B kaxaom u3 B3sSThIX pacTBopoB? [louemy?

0) Bausinue Temneparypbl Ha CTelleHb TMAPOJINA3A COJIN
Hanetite B mpobupky 15-20 kanenb TUCTHIUTMPOBAHHOMN BOIBI.
Buecute B He€ 1-2 mmarers amerata HaTpUsi U BCTPAXHUTE IPOOUPKY.
Job6asbre 1-2 kamm dhenondranenna. OOpaTuTe BHUMaHHE HA OKPACKy HHIUKATOPA.
Harpeiite cogepxumoe npoOUpKU B TIaMeHU cOUPTOBKHU. JlaliTe oObsicHEHHE HAOIIOAaEMOMY
aBJieHUI0. Hanuiure ypaBHEHUE peakLuu.
Oxuagute NpoOUpPKy B X0J01HOM Boje. [IporcxoauT v CHOBa CMeEIlIeHHe paBHOBECHS?
Crenaiite BbIBOJI O BIMSIHUU TEMIIEPATYpPhl HA CTENIEHb FMIPOJIU3aA.

B) Biausinue usmenenusi pH cpeabl Ha cTeneHb IHAPOJIN3A COJIH
Buecure B mpobupky 10 xanenb TUCTHIIITUPOBAHHONW BOBI.
Jo6aBbTe 1-2 xpucramia xiaopuaa onosa (II) u Berpsaxuure npodupky. Odpazyromiuiics: 6enblii
0CaJIOK MpeacTaBIsgeT coboii ocHOBHYIO coutb ostoBa (IT) Sn(OH)CI.
Hanumure nonHoe ypaBHEHUE COOTBETCTBYIOLIEH peakluy THIPOIH3a.
Jlo6aBbTe 5-10 Kamenb pacTBOpa COJISHOM KHCIIOTBI, YBEJIWYHMB 3TUM KOHIIEHTPALMIO MOHOB
Bojiopona. PactBopuiica nu ocanok? Kak moenusuio ymenslieHue pH pacTBopa Ha cTemneHb
THJIPOJIN3a COTH?

r) HeoGpaTtumslii rugposius coJei
B mpo6upky Hanelite 6-8 kamnenb pacTBopa HUTpaTa aTlOMUHUS.
JloGaBbTe Takoil ke 00beM pacTBopa KapOOHaTa HaTPHUSL.
OtmerbTe 00pa3oBaHUE OCaJKa THUAPOKCHJA ATIOMHMHHUS M BBIJICJIIEHUE Iy3bIPHKOB OKCHJIA
yraepona (IV).
Hanumure ypaBHeHus peakuuid. Crenaite BbIBO.

JlaboparopHasi padora NeS «OkucIUTEIbHO-BOCCTAHOBUTEIbHbIE PEeaAKIIUN)
Hean: mnpoBeAcHUE OKUCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIIMA ¢ COCTABIICHHE UX

YpaBHEHUM.

ook wdE

OmnpiT 1. Peakuuu AUCIpoOnopuuOHMPOBAHUS
a) Peaknusi AMCNponoOpuOHUPOBAHUSA CYIb(PUTA HATPUSA
B onny npobupky nomectute 1-2 Kpuctayimka cyiabhuTa HaTpusl.
Bo BTOpyto npoOupky nomecture 1-2 KpucTasIuKa MPOKaJICHHOTO CyJb(uTa HaTpHUs.
B 06e npobupku BHEcHUTE 110 5-6 Karenb JUCTHLUTUPOBAHHON BOJIBI.
PacTtBopuTe conm, HaxoxsAIIMecs B MPOOUpPKaX.
JloGaBbTe B Kaxayro MpoOupKy o 2-3 kariau pactBopa cyiabgara menu (11).
OTMeThTe OKpacKy OCaJIKOB B 00erX MpoOUpKax (YepHBIH 0caoK NpeAcTaBiIsieT co00i cynbhua
memu (11)).
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OOBscHUTE Pa3TUYHBIE OKPACKU OCA/IKOB.
Hanumure ypaBHeHHE peakiUU pa3lIoKEeHUs Cylb(uTa HATpHsl, YYUTHIBAs, YTO OJHUM U3
MPOJYKTOB IPOKAIMBAHUS SIBIACTCS CyNlb(haT HATPUSL.
CocTaBbTe HOHHBIE U MOJICKYJIIPHBIE YPaBHEHUS PeaKIiii oOOMeHa.
0) Peakuusi nucnponopuuoHupoBaHus xJjaopuaa oaosa (II)
B npobupky HaneiiTe 6-8 karens pactBopa xsopuaa oiosa (II).
JloGaBbTe 1O KarisiM pacTBOP LIEJIOUU J0 MOSIBICHUS OCa/lKa U JAJIbHEHIIET0 €ro PaCTBOPEHMS.
[Tpuneiite k pactBopy 10-12 kamenb TUCTHUTMPOBAHHOMN BOJIBI.
Harpeilite pacTBOp 10 NOSIBIEHUS YEPHOTO OCAKa METAJUIMUECKOTO OJI0BA.
Hanumure ypaBHeHus peakuuid oopazoBanus: ruapokcua ojosa (II); rerparugpokcoctannara
(IT) maTpus; onoBa u rekcarugpokcocrannara (IV) narpusi.
OnbIT 2. BHyTpUMOJIEKY/JISAPHbIE OKUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKINH
B npobupky nomectute 2-3 kpucrayumka ouxpomara ammonus (NHs4)2Cr207.
Cogepxumoe npoOUpKU HarperTe HaJ| IJIaMEHEM CIIUPTOBKHU JI0 TeX IMOp, MOKa He IPOU30ii1eT
OypHOE pa3yioKEHUE COJIH.
Hanummre ypaBHeHHE peaklUy, YUUTHIBAs, YTO 3elieHasi OKpacKa MPUHAAJICKUT OKCUIYy XpoMa
(III). Kpome Toro, B peakiiuu 00pa3yroTcs a30T U Mapbl BOJBI.
OnbiT 3. Binsinue cpeabl HA MPOTeKAHUE OKUCINTEIbHO-BOCCTAHOBUTEIbHBIX pPeaKkuuii
a) Bausinue pH cpeabl Ha XapakTep BOCCTAHOBJIEHHMS NIEPMAHTAHATA KU
B Tpu npoOupku BHECUTE 10 2 KaIlJll pacTBOpa IepMaHTaHaTa Kajusl.
B oany npobupky modaBeTe 2-3 Kariy 2 H. pacTBOpa CEPHOM KUCTOTHI
Bo BTOpy!o npoOupKy BHecUTe 2-3 KaIlIk BOJBI.
B Tpetsio mpoOupky npuienTe 2-3 Karm pacTBOpa HIETOYH.
Bo Bce Tpu mpoOupku BHECUTE MO 2 MUKPOILITIATeNs CyIb(QUTa HATPUS U IIEpEMEIIaiiTe pacTBOPHI
JI0 [IOJIHOTO PaCTBOPEHUSI KPUCTAILIIOB.
HabmroaliTe 3a ©13MEHEHHEM OKPACKH PACTBOPOB BO BCEX TPEX CIIydasiX.
Hanwmure ypaBHeHHs peakiuii BOCCTaHOBIICHHS NEpMaHTaHaTa Kalus CYIb(UTOM HATpUsS B
pa3HBIX CpellaX, yUUThIBasl, YTO B COCIMHEHNUS MapraHia B pa3JInYHbIX CTEIIEHSAX €r0 OKUCICHUS

UMEIOT XapakTepHble OKpacku: HoH MnO, - ¢uonerossii, noH MnO i_ - 3eseHblif, Mn?* -
GecLBETHEIH, a OKCHI M TuApokcHa Mn** - ManopacTBopuMbIe BelllecTBa KOPHUYHEBOTO I[BETA.
K xakoMy THITy OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA OTHOCSTCS IPOBEICHHBIE B OMBITE
3a peakuuu?

0) Bausinue pH cpeabl Ha cMeleHHe PABHOBECHS B OKHCJINTEIbHO-BOCCTAHOBUTEIbHBIX

peaKIusix

1.

2.
3.
4

[TomecTuTe B mpoOUpPKY HEOOIBIION KPUCTAIUIUK Hoa.
JloGaBbTe 8-10 Karenb pacTBOpa IIEI0YH.
[Tepememaiite coaepx’umMoe MPOOUPKH JI0 TIOJTHOTO pacTBOPEHUs Hoza.
K oOpazoBaBmiemycsi OecuiBeTHOMY pacTBOpy mpubaBbre 10-14 kamenb pacTtBopa cepHOM
KHCJIOTHI J10 TOSIBJIEHUS! Oypoi OKpacKu pacTBOpa.
[Tonb3ysick pacTBOPOM Kpaxmaiia, TOKaXXHTe, 4To Oypasi OKpacka BbI3BaHa OOPATHBIM MTPOLIECCOM
o0Opa3oBaHus CBOOOIHOTO HOa.
Harnnmumre ypaBHEHHsI peaklMii, y4UThIBas, YTO MPHU PACTBOPEHHWH HOJA B PacTBOPE IIEIOUYU
o0pa3yroTcs conu HomoBoaopoaHoi HJ u fiomnoBatucroit HJO xucnor.

OnbIT 4. OKUCIUTEIBHO-BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTD 3JIEMEHTOB, BXOASIIIUX B

COCIMHCHUA B HpOMe)KYTOqHOﬁ CTCIICHHU OKHUCJICHUSA

b

a) BzanmoaeiicTBre MepoKCUIAa BOAOPOIA C IEPMAHTAHATOM KaJus
K 1-2 kamsim pacTBopa niepMaHraHara Kanus 100aBbTe 2-3 Karjiu pacTBOpa CEPHOM KUCIIOTHI.
JloGaBbTe K mosyueHHOMY pacTBOpy 2-3 karin 3%-HOro pacTBopa MepoKcHa BOAOpoa.
Kak n3smenmiace okpacka pactBopa? Kakoi ra3 Belgensercs’?
Hamnumumre ypaBHeHune peakiuu. Kakue cBOMCTBa POSBISIET B HEHM MEPOKCH]T BOopoaa?
0) BzanmopneiicTBHe nepokcuaa BOAOPOAA C HOAUAOM KaIusl
K 3-4 xarmsm pacTBopa noauaa Kanus npuieiTte 3-4 Karim pacTBopa CEpHON KUCIIOTHI.
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[TpubaBbTe K MOTyd4eHHOMY pacTBOpy 1-2 karmu 3%-HOTo pacTBOpa NEPOKCHIa BOJOPOA.
Jlis xakoro BellecTBa XapakTepHa MOsBUBLIasCs okpacka pactBopa? [lonb3ysick pacTBopoM
Kpaxmaiia, IOKaXuTe, 4To Oypasi OKpacka BbI3BaHa 00pa3oBaHHEM CBOOOJHOTO Hofa.
Hanummure ypaBHeHue peakunu. Kakue cBOMCTBa MPOSBIISIET B HEM MEPOKCU BoJaopoia?

OnsIT 5. Oprannyeckne BenecTBa B Ka4ecTBe BOCCTAHOBUTe el

a) BoccranoB/ieHHe OMXpoMaTa Kajaus
B npoGupky momecture 5-6 kamnenb pacTBopa Ouxpomara HaTpHsl.
Bnecure B Hee 2-3 Kamiu KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Jo6aBbte 4-5 kanens aTriioBoro crnupra C2HsOH.
OTmeThTe M3MEHEHHUE I[BETa PACTBOpA M MOSBIIEHUE CIEHU(PUYECKOrO «sI0JIOYHOrO» 3araxa,
npucyiero ykcycaomy anpaerungy CH3CHO.
Hanummre ypaBHEHHE peakIuu, yYuThIBasi, oopasyercs coyib xpoma (I1I).

0) BoccTaHoB/1eHMe IepMAHTaHATA KAJIUSA
Brecute B mpoOupKy mo 5-6 Kameib pacTBOPOB IIABEJICBOM KUCIOTHI M 2 H. pacTBOpa CEPHOU
KHUCIIOTBI.
JoGaBbTe 2-3 KamiM MepMaHraHaTa Kaius W HaOmogaiiTe uyepe3 HEKOTOpoe BpeMs 3a
oOecrBeYBaHUEM IT€pMaHIraHaTa Kajusl.
CocTaBbTe ypaBHEHUE PEAKIUU, YIUTHIBAs, YTO IEpPMaHTaHAT-UOH BOCCTAHABIMBACTCS J0 HOHA
mapranma (II). B peaknuu taxke Beimensiercs okcun yraepoaa (IV), mo xortoporo oxkucisiercs
1IaBesieBas KUCIOTA.

JlaboparopHasi padora Ne6 «Koppo3usi MeTa/L10B»
Heab: o3HaKOMJIEHHE C DJIEKTPOXUMHUYECKON Koppo3uew; ¢dakTopamu, BIHSIONIUMU Ha

KOPPO3UI0; MECTOAAaMH 3alIUThI OT KOPPO3HUH.

1.
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OmnbIT 1. BinsiHMe AKTHBHOCTH KOHTAKTHPYIOLIEr0 MeTAJ1JIa HA KOPPO3HI0
Bosbmute Tpu ckpenku ans Oymar. B onHy BCTaBbTE€ TOHEHBKHI KYCOYEK METAILTUYECKOIO
0JI0Ba, BO BTOPYIO — ME/IH, TPEThIO OCTaBbTE B KAYECTBE KOHTPOJIS.
Jlo6aBbTe B TpU MPOOMPKHU C BOJOW MO OAHOM Karjie pacTBOpa COJMTHOW KUCIOTHI, MO 2-3 Karuiu
pactBopa kpacHoi kposiHO# coiu K3[Fe(CN)s] 1 omycTHTE B HUX CKPETKH.
OTMeThTe MHTEHCUBHOCTb OKPACKU BO BCeX TPEX MPOOHpPKaX.
Crenaiite BBIBOABI O CKOPOCTH KOPPO3UH B KAXKJOM CITy4yae M HAMUIIUTE KaTOJIHbIE U aHOJHbIE
peaxkuuu.

OnbiT 2. Biausinue cpeabl HA CKOPOCTh KOPPO3HH
Bosemute Tpu npoOupku. B nepByro HanelTe pacTBOp XJIOpUIa MarHus, BO BTOPYIO — PacTBOP
COJISTHOM KHUCJIOTBI, B TPETHIO — TUCTHUINIUPOBAHHYIO BOJY.
OHOBPEMEHHO OITyCTUTE BO BCE MIPOOMPKU 1O OJJHOM CKpEIKe.
JloGaBbTe uepes 5-10 MUHYT B K110 IPOOUPKY MO 3 Karid pacTBOopa KpacHOW KPOBSIHOM COJIH.
OOBsiCHUTE MHTEHCUBHOCTh OKpacku (BO BceX JHM NpoOupkax?), HANUIIUTE YpPaBHEHUS
MIPOTEKAIOIINX PEAKIUH, CIETAUTE BBIBO.

OnbIT 3. DJIEKTPOKOPPO3HA MeTa/lIa
Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpHa HATPHS.
Jlo6aBbTe B KaXJ10€ KOJIEHO IO 2 KalljIi pacTBOpa KPacHOM KpOBSIHOM coyin U GpeHosdranenHa.
[Torpy3utre B pacTBOp KeNE3HbIE OJJIEKTPOIbI (CKpPENMKH) W TMOJKIIOYUTE K DJIEKTPOJaM
MOCTOSIHHBIN TOK.
OO0BsicHUTe HAOIOJCHUS U 3aMUIINTE aHOHBIA U KaTOIHBIN MPOIIECCHI.

OnbIT 4. AHOIHBIE M KATOAHbIC MOKPBLITHS
Haneiite B 1Be mpobupku no 15-20 kamenb pacTBopa CEpHON KUCIOTHI M J00ABHTE 1O 2 Karllu
pacTBOpa KPaCHOU KPOBSIHOM COJIH.
Onyctute B OJHY NpOOMPKY MOJOCKY OIMHKOBAHHOTO >KeJe3a, B JIPYI'yl0 — JIYKEHOTO,
IpeBapUTENBbHO C/IeaB Ha MX MOBEPXHOCTH ITyOOKHE aparnuHbl HOKOM.
OtMmetbTe yepe3 5-10 MUHYT TIOSIBJICHHE CHHEH OKPACKU B MECTE TapanuH (B Kakoi mpooupke?).
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OObsicHuTe HAOMIOJEHUS W 3alWIIUTE AaHOAHBIA M KATOMHBIA MPOIECCHl s  KaKAOU
raJibBaHOIapshI.

OmnsIt S. IIpoTekTopHas 3a1UTA
JloGaBbTe B 1Be MPOOMPKH C AUCTUIUTMPOBAHHON BOJIOH 10 OJJHOM Karljie COJITHON KUCIIOTHI U 110
JIBE KaIUIM pacTBOPa KPaCHOU KPOBSIHOM COJIH.
Onyctute B 0JJHY POOUPKY CKPEIKY, B IPYT'yI0 — CKPENKY B KOHTAKTE C AJIFOMUHHEM.
OTMeTbhTe MOsIBICHUE NHTEHCUBHOM CUHEH OKpacKH (B Kakou mpoOupke?).
OO0BbsicHuTe HAOMIOICHHS. 3aUIIMTE KATOIHBIN U aHOIHBIN mporiecchl. Crnenaiite BeiBo. Kakyto
POJIb BBITIOHSET AIFOMUHUNA?

OnpbIT 6. [IpuMeHeHne HHTHOMTOPOB
HaneiiTe B 1Be poOupku 1%-Hbli pacTBOP CEPHOM KUCIOTHI U 0OABBTE 1O 2-3 Karii pacTBopa
KpacHOM KPOBSIHOM COJIH.
PactBopuTe B 0HO# npoOupke yporponuH (1 mimarens).
Onyctute B 00e mpoOupku mo oxHou ckpenke. Kakoit nabmomaercs sddexr? Kakyro posb
BBITOJIHSET YPOTPOIUH?

Kputepun onenkn:
- 9-10 GanoB BBICTABISETCS CTYACHTY, €CIIM OTYET BBIMOJIHEH 0€3 3aMeUYaHmii;
- 7-8 6aJUTOB BBICTABIISICTCS CTYJCHTY, €CIIA B OTYETE COACPKATCS HEOOBIINE HEJOUETHI;
- 3-6 OaJJIOB BBICTABIISIETCS CTY/ICHTY, €CIIH B OTUETE COJIEPIKATCS CYIICCTBEHHBIC OITHOKH;
- 2 Gajuta BBICTABIISICTCS CTYACHTY, €CITU OTYET HEe 0OPMIICH, HO paboTa BBITIOJHEHA.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 1

Ne i/m Bonpocsl k 3auery

1 OCHOBHBIE IIOHATHS XMMHUHU: aTOM, HOH, MOJIEKYJ1a, JIEMEHT, BEIIECTBO

2 CHMBOJIBI XMMUYECKHX 3JIEMEHTOB

3 MoJb - KaK eIMHUIIAa U3MEPEHNUs KOJIMYECTBA BELECTBA

4 3aKOH COXpaHEHHsI MAacChl, MOCTOSHCTBA cOcTaBa. [IpMMeHEHHEe ero B XMMHUYECKHX
pacuerax

S) 3aKoH IIOCTOSIHCTBA cocTaBa. [IpyuMeHeHue ero B XuMHYECKUX pacueTax

6 ['a30BbI1 3aKOH KPATHBIX OTHOIIEHUI U IPUMEHEHHE €0 B TEXHHYECKUX pacdeTax

7 ["a30BbIii 3aKOH ABOragpo ¥ NPUMEHEHHE ero B TEXHUYECKUX pacyeTax

8 I"a30Bb111 3ak0H MeHeneeBa-Kialineposa ¥ NIPUMEHEHHE €0 B TEXHHYECKHUX pacderax

9 XUMHUYECKUI SKBUBAJICHT IPOCTBIX M CIOXKHbIX BEILECTB

10 MouisipHasi Macca U MOJISIPHBIN 00bEM SKBUBAJIEHTA

11 3aKOH 9KBHBAJIEHTOB

12 [lonsitre 06 sHTanbnuu. IlepBolil 3aKOH TEPMOIMHAMUKH.

13 OHTanbnus 00pa3oBaHus BENIECTBA

14 DHTaNBIWS peakiuu. 3akoH ['ecca

15 DOHTANBNNS CTOPAHUS U TEIUIOTBOPHASI CIIOCOOHOCTH TOTUTUB

16 OHTponuUA - Kak TepMOJUHAMUYECKas (PYHKLUS COCTOSIHUS cHcTeMbl. Pacduer sHTponuu
peaxknuu

17 HanpaBieHHOCTh XUMUUECKUX peakimid. DHeprus 'm66ca

18 CKOpOCTh XMMHUYECKHX peakiiii. ' OMOTeHHbIE U TreTepOreHHBIE MTPOIECCHI

19 3akoH JeicTByromux Macc. KoHCTaHTa CKOPOCTH peakiuu

20 3aBUCUMOCTh CKOpPOCTH OT TeMmmepaTypsl. TemmnepaTypHblil ko3¢ ¢uinuent. IIpaBuio
Bant-T'odda

21 VYpaBHeHne AppeHuyca. 3aBUCUMOCTb KOHCTaHTbI CKOPOCTH OT TemImeparypbl. Pacuer
SHEPIUU aKTHBAIHU

22 3aBHCUMOCTh CKOPOCTH PEAKIMH OT NaplUaIbHOIO AABJICHUS

23 Xumnyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

24 CwMmemenue xumuueckoro papHoBecus. [punmun Jle-laTense

25 PactBopbl. CriocoOb! BeIpaKeHHsI KOHIIEHTPALIUK PACTBOPOB

26 Mexanusm pactBopeHus. TepmMonHaMuKa pacTBOPEHHSL.

27 KonnuratuBHble cBOicTBa pacTBOpOB: 3akoHbI Paynst u Bant-T'odda

28 VicTuHHBIE W TOTEHIMAIBHBIC SJCKTPOJIUTHI. JlHccommarust 3IeKTPOIUTOB (KHUCIOT,
OCHOBaHHUH, cosieit). KoHcTaHTa quicconManny MOTeHIMANbHBIX 3JIEKTPOJIUTOB

29 3akoH pazbasnenust Octanpna. M3otonndecknii koddduiment.

30 3akonsl Payns u Bant-I'odda 11 pacTBOPOB JIEKTPOIUTOB

31 Jucconmanus Bonbl. Bogopoausii mokasarens (pH)

32 ITpou3BeneHNe paCTBOPHMOCTH.

33 OOMeHHBIE peakIH B pacTBOPaX JEKTPOIUTOB

34 IM'uaponms. pH BogHBIX pacTBOPOB coeit

35 JlucniepcHble cucreMbl. Koutonineie pacTBOPHI

36 [Tomy4yeHne KOJUIOMIHBIX paCTBOPOB

37 CBoiicTBa KOJUIOUAHBIX PACTBOPOB

38 DNEKTPOXUMHYECKHUE CUCTEMBI




39 DNEeKTPOAHBINA MTOTEHITUAI.

40 Ypasuenune Hepucra. CtaHgapTHBIN 31€KTPOAHBIN OTEHIMAI

41 XUMUYECKUE UCTOYHUKH ToKa. ["anbBanmdeckuii semenT. [punuun u pacuer 3/1C

42 DneKTpoian3 pacniaaBoB. PacTBopuMBIN aHOJ

43 DneKTpoan3 BOJHBIX pacTBOpoB. KaTo1HbIe M aHOIHBIE IPOLIECCHI

44 3akonbl Dapages.

45 IIpuMeHeHHe 2IeKTPoIIn3a B IPOMBIIUICHHOCTH

16 Koppo3sus 'METAJIIOB U CIIABOB. ITpuunnbl koppo3uu. Tunsl U BUABI KOPPO3UOHHBIX
IOpaXKEHUM

47 Xumuueckass KOppo3us MeTayuioB. ['a3oBas koppo3us. XapaKTepHCTHKAa OKCHIHBIX
IIJIEHOK

DnexTpoxumuueckas Koppo3us. Koppos3uss Ha KoHTakTe AByX MeTawioB. OlieHka
CKOPOCTH KOPPO3HOHHBIX IPOLIECCOB.

48

49 Bnusinue pa3nuyabix GakTOpOB HA ANEKTPOXUMUYECKYIO KOPPO3HIO

MGTOI[I)I 3al0UThl MCETAJJIOB OT KOPPO3UH. Merannuueckue u HEMETAIUIMYCCKHE

50
nokpbITUs. [IpoTekTopHas u karogHas 3amuTta. IHruOUTOpHI KOPPO3UU
7.3.2. Kputepuu u HOPMbI OLlEHKH
®opma
NnpoBeeHust
Cemectp . Kpurepun u HOpMbI OLEHKH
NPOMEKYTOYHOI
arTecTaumu
1 3ayer (1o Texyuuit pedtunr cocrasiser 40-
«3a4TEHO»
HaKOIUTEIbHOMY 100 GanyoB
€UTUHT Tekymuii pedTuHr cocrtapiseT 0-
P y) «HE 3aYTEHO» YIUIH P
39 6amioB




8. YueOHo-MeTOoMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHHne AUCIUNIHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuk, yueoHoe

KoauuecTBO B
HAy4YHOI

Ne nocooue, yueOHO-
ABTOpBI, COCTABUTEJIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunorexe /
n/n MeTOoHYEeCKoe mocodue,
HaumeHoBanmue
NPAKTHUKYM, JP.) 3EC
1 | Cemenos U. H. Xumust [ DIeKTpOHHBIN pecypc] : y4uel. st Y4eOHuK 2016 3BC
By30B / 1. H. Cemenos, U. JI. [lepduiiona. -
[3-e u3a., crep.]. - Cankr-IletepOypr :
XUMUM3JIAT, 2016. - 656 c. : un. - ISBN
978-5-9388-275-5.
2 Crace H. ©. Pemrenne 3ama4d mo o0Ieil XUMUAU Y4yebHoe mocodue 2016 9BbC
[DnmexTpoHHEIH pecypc] : yueb. mocobue / H.
®. Cracs, A. B. Kopmynos. - U3n. 3-¢,
ctep. - Cankr-IleTepOypr : Jlans, 2016. -
168 c. : mi. - (YueOHUKH U1 BY30B.
CrennanbHast muteparypa). - ISBN 978-5-
8114-2274-6.
3 | JI. H. baunoB [u ap.]; mox Xumust [ DIeKTpOHHBIN pecypce]: yued. s Y4eOHHUK 2016 3BC

Hayd. pex. . JL.
[Tepdunosoii, T. B.
Coxkonosoi.

By30B / JI. H. biiunoB [u ap.]; mox Hayd.
pen. . JI. Ilepdunosoii, T. B. CokosoBoii. -
Cankr-IlerepOypr: Jlans, 2016. - 272 c.: u.
- (Yuebnuku 1151 By30B. CrienipasibHast
auteparypa). - ISBN 978-5-8114-2038-4

8.2. lonotHuTEIBHAS IUTEPATYPA




Tun (yueOHuk, yuedHoe

Koaun4yecTBO B

HAy4YHOI
Ne nocooue, yueoHO-
ABTOpBI, COCTABUTEIHN 3arsiaBue (3aroJjioBoK) T'ox m3panus ouoaunortexe /
n/n MeToaHuYecKoe mocooue,
mpaKTHRYM, 1p.) HaumeHoBaHue
p y 9 p' BBC
1 | JI. A. bop3osa OcHOBBI 00mIed XUMHH [DJIEKTPOHHBIN YuebHoe mocodue 2014 29bC

pecypc]: yue6. mocoome / JI.JI. Bop3osa,
H.IO. Yepnukona, B.B. fxymes. - CaHkr-
[TerepOypr: Jlans, 2014. - 469 c.: un. -
(YueOnukn gns By3oB. CrenmanbHas
mutepatypa). - ISBN 978-5-8114-1608-0.




cucTeM
byTtnepoBckue cooOmeHus [ DIeKTpOHHBIN pecypc]| : MHOTOIIpeAMET. Hay4. )KypH. / OO0
«IHHOBAIIMOHHO-U3AATENIbCKU oM «BbyTiepoBckoe Hacieque»y. — DIEKTPOH. KypHAIL. —
Kazanb : OO0 «MHHOBAaLIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Haciaeaue»», 1999- .
Pexxum nmoctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX

XuUMUS B UHTEpECAaX YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIN pecypc] : MeKIyHap. Hay.
xKypH. / Cubupckoe otaeneaue PAH. — DnexTpoHn. xxypHair. — HoBocubupck :
MznarensctBo CO PAH, 1999- . PexxuMm noctyma K KypH.

http://www.sibran.ru/journals/Hviur/

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHu st

Ne Hanmenopanue IO PexBU3NTHI noronf)pa
n/n (1aTa, HOMep, CPOK JAeHCTBUS)
1 | Windows JHorosop Ne 690 ot 19.05.2015r., cpok
JeCTBHS - OECCPOUHO
2 | Office Standart JHorosop Ne 690 ot 19.05.2015r., cpok
nerctBus - 6eccpouno; Jorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUSA - OECCPOUHO

8.5. Onucanne MaTepHaJbHO-TEXHUYECKO

06pa3OBaTean0r0 nmpouecca mo TMCUIJIMHE

0a3pl, HeOOXOAUMOM /ISl OCYLIECTBJICHHUS

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1a0opaTopuii, MACTEPCKUX U
Ne Ap- 00BEKTOB 151 NPOBEACHUs . IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
/I | NPaKTHYeCKHUX U JJa00PaTOPHBIX 3aHATHIA,
NMOMELIECHHU VISl CAMOCTOATEIbLHOMN

padoThI 0fyuaroumxcsi (HoMep ayTUTOPHH)

Jlexnronnas ayautopus (A-125) CTo y4YeHUYECKUM TPEXMECTHBIN
MOHOOJIOK — 52 1IT., cTOMI
npenoaaBaTebckuii — 1 mrT., cTyn

1 npenoaaBarensckuii — 1 mt., kadeapa -1
IIT., JOCKA MeJIoBas — | MIT., 3KpaH
HaBecHOM — 1 mwT., mpoekTop — 1 wT.,
npoueccop — 1 mwT., MpIub KoM — 1 mrT.,
nyasT — 1 .

JlaGopaTopust 001IeH 1 HEOPTaHUIECKOU Cron nmaGopatopHslii - 14 mrT., cToI

xumun (A-310) MPEnoAaBaTeNbCKUMN - 2 MIT., BBITSHKHOU
mkad - 1 wr., mkad s mocyasl - 1 mr.,
mkad JuIst mocynsl - 1 mrt., cTom

2 YU4EHUYECKHUH IBYXMECTHBII (MOHOOJIOK) -
5 wT, Mo#iKa - 4 T, TOCKa ayAUTOpHAas
(menoBasi) - 1 WT., 3IEKTPOILIUTKA - 4 IIT.,
CIUPTOBKH, TEPMOMETPBI, XUMHUECKAs
nocyza.

Kommerotepusrii kinacc (YJIK-812) Crous yueHndeckuii - 26 mr., cTon

3 MpenoaBaTebCKui -1 mrt., cTy - 26 mit.,
JI0CKa ayJAUTOpHas (MapkepHas) - 11T.,
KommbioTep - 19 miT.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX
Ka0MHEeTOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /ISl NIPOBEAeHUsS
. Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS
/0 | NpPaKTHYeCKHUX U JIaDOPaTOPHBIX 3aHATHI,
NOMeleHUuH JJISI CAMOCTOATEILHOMI
pa6oThl obyvarumxcsi (HoMep ayTUTOPHH)
AyauTopus ISl CaMOCTOATEIILHON PaOOThI CrtoJ yueHn4yeckui - 26 mit., ¢ty - 26 mr.,
4 | (I'-401) KOMIIBIOTEP C BBIXOJIOM B CETb UHTEPHET -

16 .




