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Pabouyto mporpamMmmy coctaBui(u):
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Pabouas mporpaMmma AuCHHUIUTMHBI cocTaBiieHa Ha ocHoBaHuu @I'OC BO u yuebHoro miana
HaIpPaBJIEHUS TOITOTOBKU
13.03.03 DHepreTnyeckoe MalIMHOCTPOCHUE

Cpok neiicTBus pado4eil mporpaMMsbl AUCHMILIMHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

3aBenyronmii kagenpoit « JHepreTuYecKre MallliHbl ¥ CUCTEMBI YIIPaBICHUS»

« _» 20 T. JILA. [TaBioB
(noonucs) (U.0. Damunus)
VTBEPXJIEHO

Ha 3acenanuu neHTpa MEIUIUHCKOW XUMUH

(mpotokoun 3acenanus Nel ot «31» aBrycra 2020 1.).



1. esab ocBOeHUST TUCHMILIUHBI

Llenbp OCcBOEHMS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HaHMH 00
OKpY’)KalOIlleM MHpEe M €ro 3akoHax, a Takke c()OpMUPOBaTH COBPEMEHHOE IPEICTaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aHMHBIX IIPEBPALICHUSIX.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

HI/ICHI/IHJ'II/IHBI N TIpaKTUKHW, Ha OCBOCHHH KOTOPBIX 633preTCﬂ JaHHass JUCLHMIIIMHA:

«BrIcIIag MaTeMaTUKa).

I[I/ICI_[I/IHJII/IHBI U IPaKTUKH, 11 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npeamectpyroniee: «Marepuanosenenne 1 TKMy, «9kosorusy», « TeXHOTOTHS KOHCTPYKIIMOHHBIX
MaTepuanoBy, «OCHOBBI TEOPUH TOPEHUS.

3. IInanupyemsie pe3yJbTaThl 00y4eHHUs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemble pe3yJbTaThl
KOMIIeTeHI[UH KOMIeTeHI Ui o0y4eHust
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHME)
OIIK-3. Cnocoben | OIIK-3.6. 3HaTh: OCHOBHBIE MOHATHUS U 3aKOHBI
MPUMEHSITh JleMoHCTpUpYeT XUMUH, OCHOBHBIE 3aKOHBI
COOTBETCTBYIOLIHHA [IOHMMAaHHe B3alMOCBS3U MEX]y CTPOCHHEM H

(hbU3UKO-MaTEMaTHIECKUM
ammapar, METO/bl aHaJIn3a
" MOJICITUPOBAHHS,
TEOPETUYECKOTO "
AKCIEPUMEHTAIHHOTO
UCCIICIOBaHHUS
peleHIH
npodeccHoHaNBHBIX 331249

pu

XUMHUYCCKUX IIPOHCCCOB U
3HaHHC
OCHOBHBIX 3aKOHOB XMMHH.

XUMHUYECKUMH CBOMCTBAMH BCIIICCTB,
OCHOBHBIE 3aKOHOMEPHOCTH,
CONPOBOXKIAIOIINAE B3aUMOJICHCTBHUS
BEILIECTB

YMeTb: MIPUMEHSTD OCHOBHBIE
MOHSTHS ¥ 3aKOHBI XUMUU, OCHOBHBIE
3aKOHBI B3aUMOCBSI3U MEXIY
CTpOCHHEM U XUMHUYECKUMHU
CBOMCTBaMU  BEILIECTB; OCHOBHBIE
3aKOHOMEPHOCTH, COIMPOBOXKAAIOIINE
B3aUMOJCHCTBUS ~ BEIIECTB  MpH
penieHny npodeccuoHaNbHBIX 3aa4

Bnaners: cnenuallbHOM XUMHYECKOM
TEPMHUHOJIOTHEH, OCHOBHBIMH
IMOHATHSIMM M 3aKOHAMH XHMUH,
MEeTOJaMH aHaju3a paboThl 0OBEKTOB
npodecCHOHATEHON AESITeTbHOCTH U
OTpeJieJICHUusI  CBOMCTB  BEINECTB,
MEXaHHM3Ma UX Y4acTHus B MpoIeccax
XUMHUYECKOTO XapaKTepa




4. CTpykTypa u coep:kaHue TUCHHILTHHBI

®opMbI TEKYyILET0

Bun . KOHTPOJIA
Moayas (pa3ges) | yueOHOI HanMeHOBaH?e TEM SAHITHH CemecTp Obnem, bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHoO¥ padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
Monyib 1. JIexl OCHOBHEBIE MOHATHSA U 3aKOHEI XUMUH 1 2 - -
CtpoeHue u [pl Pacuets! o opmynaM U ypaBHEHHUSIM 1 2 5 - KontponbHast pabora
CBOICTBA BEIIECTBA Nel
Jlex2 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX 1 2 - -
BEILIECTB
Cpl N3l 1 4 - -
Jlab1 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX 1 2 10 - OTtuer 1o
BEIIIECTB nmabopaTopHOi paboTe
Nel
Jlex3 Crpoenune atoMoB. Ilepuonnueckas 1 2 - -
cucteMa anemenToB J[.M. MenpaeneeBa
IIp2 CrpoeHue aTOMOB 1 2 5 - KontponbHast pabora
No2
Jlex4 Xumuyeckas cBs3b. [[pocTpancTBeHHOE 1 2 - -
CTPOEHHUE MOJIEKYI
Ip3 Xumnueckas cBsa3b. [IpocTpancTBeHHOE 1 2 5 - KontponbHast pabora
CTPOEHUE MOJIEKYJT No3
Monayib 2. JIex5 TepMoauHamMuKa XMMUYECKUX MTPOLIECCOB. 1 2 - -
TepMoauHaMuKa u QYHKIUNA COCTOSIHUSA: BHYTPEHHSA
KUHETHKA SHEPTHUsl, SHTAIIBIINS
XAMHUYCCKHUX Jlex6 OYHKIIMU COCTOSIHUS: SHTPOMUS, SHEPTUs 1 2 - -
[IPOLIECCOB I'n66ca. HanpaBnenue npoTekanus
XUMHYECKUX PEaKIui
Cp2 NA32 1 4 - -




®opMbI TEKYyILLET0

Bun . KOHTPOJIA
Moayas (pa3ges) | yueOHOI HanMeHOBaH?e TEM SAHITHH CemecTp Obnem, bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHo¥ padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacTBa)
JIa02 Onpenenenne SHTANBINNA PEAKIUN 1 2 10 - OTtyer o
nmabopaTtopHOit paboTe
No2
[1p4 TepMoauHaMuKa XUMUYECKUX PEAKIINI 1 2 5 - KoHTtposibHas paboTa
No4
Jlex7 XuMHueckass KHHETHKa. BiusiHue Ha 1 2 - -
CKOpPOCTb XUMHYECKHX PEaKLUN
KOHIIEHTpAllUH, 1aBJICHUS
Jlex8 BinsHue Ha CKOPOCTh XUMUYECKUX 1 2 - -
peakuuii TeMrnepaTypsl, KaTaau3aTopoB.
XUMHUYECKOE PABHOBECUE
Cp3 N33 1 4 - -
J1a63 CKOpOCTh XMMUYECKUX PEAKIUH. 1 2 10 - OTyeT no
XUMHYECKOE PAaBHOBECHE nmabopaTopHOi paboTe
No3
[Ip5 Kunetnka XuMHYECKUX peakiui 1 2 5 - KoHTposibHas paboTa
No5
Monayib 3. JIex9 PactBopbl. CriocoOBI BBIpaXKEeHUS 1 2 - -
PactBops! u KOHIICHTPALlUU PACTBOPOB.
PIEKTPOXUMHUYECKUE KonnuraruBHble cBOMCTBAa pacTBOPOB
[IPOLICCCHI [Ip6 CriocoObI BEIpKEHUST KOHIICHTPAITTT 1 2 5 - KonTponbHas padora
pacTBOpPOB No6
JIex10 CBoiicTBa pacTBOPOB JICKTPOJIHUTOB: 1 2 - -

JUCCOIMAIMS. MOHHOE MPOU3BEICHHE
BOJIbI, IPOU3BEICHUE PACTBOPUMOCTH,
THJIPOJIA3 COJIeH, HalpaBiIeHUe OOMEHHBIX
peakuuii




®opMbI TEKYyILLET0

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHITHH Oonem,
Mopyas (pa3gen) | yueOHOM N CemecTp bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHo¥ padoThI) 4.
padoThbI OLICHOYHOI0
CpeCTBa)
Cp4 N34 1 4 - -
Jla64 PacTBOpBI 37E€KTPOIUTOB 1 2 10 - OTuer 1o
nmabopaTtopHOit paboTe
Ne4
[Ip7 CaoiicTBa pacTBOpOB 1 2 5 - KonTponbHas pabota
N7
Jlek11 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE 1 2 - -
peakuuu
Cp5s 135 1 4 - -
Jla65 1 2 10 - OTyeT no
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC .
nmabopaTopHOi paboTe
peakuuu
Ne5
Jlex12 DJIEKTPOXUMHUYECKUE CUCTEMBI. 1 2 - -
["anpBaHMYECKHE DIIEMEHTHI
Jlex13 DNEeKTPOIN3 pacilIaBoOB U BOAHBIX 1 2 - -
pactBopoB. 3akoHbl Dapanes
Jlex14 Koppo3us MetannoB. XuMuyeckas 1 1 2 - -
ANeKTpoXuMudeckas Koppos3usi. CriocoObl
3alIUTHl METAJUIOB OT KOPPO3UU
Cp6 136 1 4 - -
J1a66 Koppo3zus metanios 1 2 10 - OTyeT mo
nmabopaTtopHOit paboTe
Ne6
[1p8 DNEKTPOXUMUS 1 2 5 - KonTponbHas pabota

No8




®opMbI TEKYyILLET0

Bun . KOHTPOJIA
. HauMeHoBaHHe TeM 3aHITHH Oonem,
Mopyas (pa3gen) | yueOHOM N CemecTp bannbl | UaTepakTuB, 4.| (HaMmMeHOBaHHe
(yueOHo¥ padoThI) 4.
padoThbI OLICHOYHOI0
CpeCTBa)
I1p9 Ntorosoe 3ansTue 1 2 - -
Cp7 N3yuenue TeopeTuueckoro Marepuana mo 1 59,75 - -
KypCY JIEKIIHi, TOATOTOBKAa K HTOTOBOMY
TECTUPOBAHUIO (3aUeTy)
ITA [IpomexyTouHas aTTecTamus (3a4eT) 1 0,25 - - Bomnpocsl k 3auety Ne
1-50
™ Nrtorooe TecTupoBanue 1 2 100 - TecToBbie 3amanust Neo
1-2092
Hroro: 144 200

Cxema pacuera ntoroporo 6auia «(Cymma + Tep)/2» - cymma 0aiioB 1o BceM yueOHBIM MEPOIIPUSATHSAM, IPETYCMOTPEHHBIM B Kypce + cpeiHee

apu(pMETHYECKOE TI0 BCEM MPOMEXKYTOUHBIM TE€CTaM, IPOBOAUMBIM yepe3 OT.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Mpu peanu3anuu AMCHUILIMHBI HUCIOJB3YETCS TEXHOJOTHS TPAAWIIMOHHOTO OOy4YEHHUS —
opraHu3arys yaeOHOTo Mpoliecca B By3e, OCHOBaHHAas Ha JIKITMOHHO-CEMUHAPCKO-3a4eTHOH (hopmax
oOydenus. K ¢opmam oO0ydeHUsT OTHOCATCS JICKIIUH, MIPAKTUYECKHE U JIAOOpaTOpHBIC 3aHATHUS, a
TaK)K€ caMOCTOATENbHAss paboTta. Ha JeKkmusax MCHOJIb3YIOTCS HATJISAHBIE M CIOBECHBIC METOJIBI
o0ydeHus, Ha TPAKTHYECKHUX U Ja00paTOPHBIX 3aHITHUSIX — HATJISIIHBIC, CIOBECHBIE U TIPAKTHUECKUE
MeToabl. O1ieHnBaHNE 3HAHUH CTYICHTOB MPOU3BOIUTCS 110 OATEHO-PEUTUHTOBOM CHUCTEME.

6. MeToanuyeckne yKa3aHus 10 OCBOCHUIO TUCHUNIMHBI
Monayas 1. CTpoeHne 1 CBOiicTBa BellecTBA

Tembl JTeKUMOHHBIX 3aHATHIA:

OCHOBHBIE MIOHATHUS U 3aKOHBI XUMHH.

OCHOBHBIE KJIaCChl HEOPTAHMYECKUX BEIIECTB.

Crpoenue atoMoB. Ilepuonnueckas cucrema anementoB .M. Meneneesa.
Xumuyeckas cBs3b. [[poCTpaHCTBEHHOE CTPOCHHUE MOJIEKYII.

TeMbl NpakTUYeCKUX 3aHATHIA:

Pacuets! o hopmynaM U ypaBHEHHUSIM.

Crtpoenue aToma.

Xumndeckas cBa3b. [IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.

Tema 1a00paTOPHOTo 3aHITHS:
OCHOBHBIE KJTaCCHl HEOPTaHMYECKHUX BEIIECTB.

HN3y4uB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

HMMETh TMPEJICTaBIIEHNE 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMHH; KIIAaCCU(PUKAIIUN BEIIECTB;
CTPOEHHUH aTOMa; TUIaX XUMUYECKOU CBS3H.

3HATh:

- OCHOBHbI€ MTOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca, XUMUYECKUN SKBUBAJIEHT, MOJISIpHAsI MAacCa XUMUYECKOTIO SKBUBAJICHTA);

- OCHOBHbIE 3aKOHBl XMMHUHU (COXpPAHEHMsI MaccChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIICHUI, ABOTajpo, ypaBHeHne MeHnaeneeBa-Knaneiipona, 00beJMHEHHBIN Ta30BbIi 3aK0H);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aTroMa; KBAHTOBBIE
YHClia, MPaBUiia U MPUHIIUITBI COCTABIICHHS SJICKTPOHHOW KOH(UTYpAITN XUMUYECKOTO JIEMEHTA;

- TUIIBI XUMUYECKOW CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METAJUIMYECKYIO, BOJIOPOAHYIO),
UX CBOICTBA U XapaKTEPUCTUKH;

- MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.

YMeTh:

- MPOBOAUTH XUMUUECKHM SKCTIEPUMEHT U aHAINU3 MOJTYYCHHBIX Pe3yJIbTaTOB;

- MPOBOJIUTH KOJIMYECTBEHHBIE PACUETHI 110 YPABHEHUSIM XUMUYECKUX PEaKIInii;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYpAIINIO0 XUMUYECKUX 3JIEMEHTOB;

- ONpeNEeNsATh TUIl XUMUUYECKOU CBSI3U B BEILLIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBJISITh CTPYKTYPHYIO (GOPMYJTy BEILIECTBA.

MeTtoanueckue peKOMEH/IAINH M0 H3YYEeHHIO MO/TY.JIsI

ITpu ocBOCHMM MOJTYJIs1 HEOOXOIUMO:

- U3yYUTh Y4YEOHBId Marepuaj IO COOTBETCTBYIOLIEMY MOJAYIIO JUCHUILIHHBI,
UCIIOJIB3Ys JICKIIMOHHBIM MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE;



- aKIICHTUPOBATh BHHUMAaHWE HA: OCHOBHBIX [MOHATHUAX M 3aKOHaX XHUMHH;
KJIacCU(UKALMK BEHIECTB; OOIIMX XMMHUYECKUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOECHUU
aToMa; KBAHTOBBIX YHMCIAX; COCTABJICHUU DJIEKTPOHHON KOH(MUTYpAIlUM XUMHUYECKUX 3IJIEMEHTOB;
TUTIAX XUMUYECKOHN CBSI3H; IPOCTPAHCTBEHHOM CTPOCHHH MOJIEKY.

- OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Uto Takoe OTHOCHUTENIbHAsA aTOMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
maccy cepsl, ecia m(S)=5,3-10% r, am(C)=2,0-10>* r.

2. PaccunraiiTe aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €CIH €€
OTHOCHUTEIIbHAsl MOJIEKYJIsIpHasl Macca paBHa 98.

3. OTHOcuTeNnbHAs IJIOTHOCTh Ta3a MO BOJOPOAY, coaepxauiero 27,27% yraepona u
72,73% xucnopoaa, paBHa 22. OnpenennTe OTHOCUTEIbHYI0 MOJIEKYJISPHYIO MacCy rasa M €ro
XUMHYECKYIO (hopMyiTy.

4. OTHOCHUTENBHBIE MIJIOTHOCTH Ta30B MO BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Maccy | i1 kaxxaoro rasa.

5. Onpenenure, kakoi 310 MeTtawi, ecau 1,6 r© kampuus u 2,615 © IByXBajieHTHOTO
MeTaJljia BHITECHSIOT U3 KUCIOTHI OJMHAKOBBIA 00BEM BOJOPOIa IPHU OJAHUX U TEX )K€ YCIOBUSIX.

6. Xnopun metamia couepxkut 69% xmopa. OTHOCUTENbHAS aTOMHAs mMacca MeTajia
paBHa 47,9. Onpenenure cTeNeHb OKUCIECHUS METaIa B ’TOM COCIMHEHUH.

7. [pu Temneparype 100°C u naBnerun 50 aT™. ras 3aauMaer oobem 10 m>. Tlpusenute
00bEM ATOTO Ta3a K H.y.

8. Hanummre moaHbIe 21eKTPOHHBIE KOH(DUTYpAITTH aTOMOB JIEMEHTOB C IMTOPSIKOBEIMU
HOMepaMH 15 u 23. YKaxuTe BaJ€HTHBIC 3JIEKTPOHBI ATUX AJIEMEHTOB.

9. Hanummre 31eKTpOHHbIE KOH(DHUIYpaIlii aTOMOB Cephbl 1 XpoMa 1 HoHoB S* u Cr'.
CpaBHUTE paguychl aTOMOB U HOHOB.

10. YV kakux U3 HUXKE MPUBEICHHBIX MOJEKYJI XUMHUYECKHE CBSI3M HUMEIOT MOJISPHBIN
xapaktep: Oz, CO, HF, N>, NHs.

1. Onpenennute BaICHTHOCTh AIFOMHHHSI B OCHOBHOM U BO30YKJI€HHOM COCTOSIHHSIX.

12. Yemy paBHa Macca | MOJIb S5KBUBAJICHTOB 0OJIOBAa B PEAKIIMIX €T0 BOCCTAHOBJICHUS: &)
Sn*" +2e = Sn**; 6) Sn*" +4e = Sn’

13. PaccunTaiiTe MOJIIpHYI0O MacCy »5SKBHUBAJICHTa JKejle3a B COCIUHEHUSAX €ro ¢
KHCIIOpooM, conepxanux a) 70 u 0) 77,8% xenesa.

14. Onpenenure SKBUBAJIEHT M MOJIAPHYIO MacCy SKBHBAJE€HTa HOHOB JKejle3a B
TNpUBEeHHEIX peaknusax: a) Fe’” +1e = Fe?*; 6) Fe*" + 30H = Fe(OH);

15. PaccunTaiiTe MOSIpHYIO Maccy 3KBUBaJieHTa MeTauia, eciau 0,029 r ero BBITECHAIOT

u3 kucnotel 30 M Bomopoaa (H.y.).
Monayab 2. TepMoguHAMUKA H KHHETHKA XMMHYECKHX NMPOLECCOB

TeMBI JJeKIIMOHHBIX 3aHATHI:

TepmoauHaMuKka XUMUYECKUX NpoueccoB. DYyHKIMM COCTOSHUSA: BHYTPEHHSAS JHEPrus,
SHTABIUS.

OYHKIMK COCTOSHUSA: SHTpoMNHUs, sHeprusi [ m66ca. Hanpapnenue nporekaHusi XUMHUYECKUX
peaKLHnii.

XyuMHUYecKasi KUHETHMKa. BiusHHMEe Ha CKOPOCTh XMMHYECKMX PpEaKUUH KOHIIEHTPALMH,
JIABJICHUSI.

BnusiHue Ha CKOpOCTh XMMHMYECKUX PEAKIIMH TeMIIepaTyphl, KaTaaIu3aTOPOB. XUMHUYECKOE
paBHOBECHE.

Tembl NIpaKTHYECKUX 3AHATHIA:
TepMoanHaMHKa XUMUYECKUX PEAKIIUM.
KuneTnka XuMUYeCKUX peaKkIuu.



Tembl 1a00pATOPHBIX 3aAHATHIA:
OnpeneneHne SHTAIBIINN PEAKIIUH.
CKOpOoCTh XMMMUECKUX pEeaKLUi. XMMHUYECKOE PaBHOBECHE.

H3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEeH:

UMETh MPEJCTaBlIeHNE 00 SHEPTeTUUECKUX U3MEHEHUSAX B CUCTEMAX, B KOTOPBIX TPOUCXOTUT
B3aUMOJICHICTBHE MEXIYy BEIIECTBAMM;, CKOPOCTH XHMMHUYECKMX peakIuil M MeTojax ee
perynupoBaHusl.

3HATh:

- TepMOJIMHAMHYECKHE (PYHKIIMU COCTOSTHUS, CIIocod u3 pacyeTa (3akoH ['ecca m ero
CJICZICTBHE);

- BJIMSTHUE TEeMIIepaTypbl Ha BO3MOXKHOCTh MPOTEKAHUS PEAKIMH B 3aBUCUMOCTU OT
YHUCIIEHHBIX 3HAYCHUH SHTAIBITHH U YHTPOITHH PEAKIUY;

- BJIMSTHUE Ha CKOPOCTb XMMMYECKOHN peakIuu KOHLEHTpAalUU (3aKOH JEHCTBYIOLIUX
Macc);

- BIIMSIHME HA CKOPOCTh Peakiuu temneparypsl (nmpaBuwio Bant-I'odda u ypaBHeHHE
AppeHnnyca);

- BJIMSTHUE HAa CKOPOCTh PEAKIIMK KaTalu3aToOpoB;

- XMMHUYECKOe paBHOBecHE U criocoObl ero cMenienus (npunnui Jle Hlaremnse)

yMeThb:

- MPOBOJANTH XUMUYECKHI SKCTIEPUMEHT U aHATHU3 TIOTYYCHHBIX PE3yJIbTaTOB;

- OTIpeAeNATh BO3MOXKHOCTh MPOTEKAHUS pEeaKIIUu;

- pEeryaupoBaTh CKOPOCTb XMMUYECKON peaKIiH.

MeToauyeckne peKOMEHIAUMHU 10 U3YUYEHUI0 MOIYJIsl

[Ipu ocBoeHMH MOAYIISI HEOOXOAUMO:

- U3YYUTh Y4YeOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUIUINHGEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIIEHTUPOBAaTh BHUMAHME HA: JHTAJILIUU 0Opa3oBaHUS, CTOpPAaHUS W PEaAKIIWH,
SHTPONUU BEIleCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpPaBHEHUSAX IJISI TOMO- H
TeTePOTeHHBIX PEaKIUii; JHEPruM AaKTHUBAI[UM; OCOOCHHOCTSX TMPOTEKAHHS TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHHU U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpu coenunenun 3,2 T xeneza € KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINI0 00pa3zoBaHus okcuaa xemnesa (II).

2. PaccuunTaiiTe TEMIOTBOPHYIO CTOCOOHOCTH METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACIMTCS MpU cropaHuu 50 M> cmecH,
cocrosiei u3 50% xucnopona, 25% Boaopoaa u 25% yrieKuciaoro rasa.

4. CnenaliTe BBIBOJ O BO3MOXXHOCTH CAaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEaKUUh B
CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 JIx/K.

5. Paccuuraiite snTanenuto peakuuu: 2NaOH ) + HaSO4x) = Na2SO4rs) + 2H2O ().

6. Omnpenenute 3HAKM UW3MEHEHHUS OHHTAJbIMM M DHTPONHUHU ISl CIEAYIOIIETO
TepMoarHamMuieckoro npouecca: 2Ha ) + Oz = 2H20.

7. B kakux ciyyasx SHTalbIUS CrOpaHWsS MPOCTOrO BEIIECTBA pPaBHA SHTAIBIUU
00pa30BaHUs CIOKHOTO?

8. Kak BpIpakaeTcsi CKOpOCTh XUMHUYECKOM PEAKIIUH MO 3aKOHY JEHCTBYIOIIMX Macc B
TOMOTEHHBIX U F€TEPOreHHBIX peaKuusix?

9. Onpenenure OOIIMI M YaCTHBIE TTOPSJIKK TI0 KOMIIOHEHTAM CIICYIOIIEH XMMHUYECKOM
peakuu: 2C2He + 702 — 4CO2 + 6H-O0.

10.  Bo ckoibKO pa3 W3MEHUTCS CKOPOCTh PEaKlUUU MPU U3MEHEHUU TEMIIepaTypbl Ha

30°C, ecm y = 3,0?



11.  Kak usmeHuTtcs vnp razodastoit peakiuu 2A + 3B = 2C npu yBenTu4eHUH JaBICHUS B

2 paza?

12.  Ilouemy vnp peakiuu Na + H2O — oriamnyaercs ot vnp peaknuu Ca + HoO —?

13. Hanummure MatemaTrueckoe BbIpaXkeHHe sl CKopocTy mpsiMoit peakiuu CaOm) +
COz(r) — CaCOs3(s).

14. N3meHenne kakux (pakTopoB BEI3OBET CMEIEHNE PABHOBECHS 00paTUMOM peakiu No

. 0 _ .
+3H2 <> 2NHs; AH | =-92 x/Dx B CTOpOHY IIpsIMO¥i peakuun?

15.  BbluucianTe HCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
u3BecTHB: 2NO + Cly <> 2NOCI, [NOJ=1,5 mons/n, [Cl2]=1 mons/n, [NOCI]=0,5 mob/m.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLecChI

TeMBI JJeKIMOHHBIX 3aHATHI:

PactBopel. CriocoOBl BhIpa)K€HUS KOHIIEHTpAIMUW pacTBOpoB. KosmuratuBHbIE CBOMCTBA
pacTBOpPOB.

CBoiicTBa pPacTBOPOB 3JEKTPOJIMTOB: JMCCOLMALMS. HOHHOE IPOU3BENCHHUE BOJBI,
MPOU3BEICHNE PACTBOPUMOCTH, THAPOIIN3 COJICH, HAMPaBICHHE OOMEHHBIX PEaKIUH.

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DNEeKTpOXUMHUYECKNE CUCTEMBI. ['albBaHUUECKHE SJIEMEHTHI.

DJIEKTPOJIN3 PACILJIABOB M BOAHBIX pacTBOpoB. 3akoHbl Dapanes.

Koppo3us MeramnoB. XuMmuueckas U IJIEKTpOXUMHUYECKass Koppo3us. CrocoObl 3alluThI
METAJNIOB OT KOPPO3HH.

Tembl NpaKTHYECKUX 3AHATHIA:

CriocoObl BbIpaXKeHUs1 KOHLIEHTPALUU PaCTBOPOB.
CaoiicTBa pacTBOpPOB.

DJIEKTPOXUMHUS.

Tema j1a00paTOPHBIX 3aAHATHIA:

PacTBOpBI 271EKTPOIIUTOB.
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
Koppo3zus metannos.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

UMETh MPEJICTaBICHHE O PAacTBOpaxX; O CIoco0ax BBIPAXKEHHUS KOHIICHTPAIMU PacTBOPOB;
CBOMCTBaxX pacTBOPOB; 00 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; SIEKTPOXUMHYCCKUX
npolieccax: ralbBaHUYECKHX, HIEKTPOIN3a, KOPPO3HUH.

3HATh:

- COCTaBHBIE YaCTHU PACTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;

- CBOWCTBA paCTBOPOB HEAJIEKTPOJIUTOB U IIEKTPOJIUTOB;

- HarpaBJIeHuEe OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOAbl  YpaBHMBAHUSA  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOTO OajaHca v MOJypeaKIuii);

- rajlbBaHMYECKHUE MPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- AIIEKTPOJIN3 PACIIJIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB;

- 3aKOHBI AJIEKTPOJIN3A;

- BUJIBI KOPPO3UU U MEXAHU3MBI UX IPOTEKAHUS;

- CHOCOO0BI 3alUThl METAJUIOB OT KOPPO3UH.



- MIPOBOJIUTHh XUMHUYECKHH SKCIICPUMEHT U aHAJIH3 TTOJIyYCHHBIX PE3yJIbTATOB;

- OTIPECIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIpPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIUEHTHI B OKACIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIUIX;

- COCTABJIATh TAJIBBAHUYECKHE TIPOIECCHI, OMPEACIATh AICKTPOIABIKYIIYIO CHITY
TaJIbBAHMYECKUX DJIEMEHTOB;

- COCTABJIATH TPOIIECCHI DIIEKTPOIIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMIMXCS HA AIEKTPOAaX BEIIECTB MPH IICKTPOIH3E;

- COCTABJIATH MPOIIECCHI XUMUYIECKOH M AIEKTPOXHUMHUYECKON KOPPO3UH;

- noI0UPaTh CIOCOOBI 3aIUTHl METAJIOB OT KOPPO3HUH.

MeToauyeckne peKOMEHIAUMHU M0 U3YYEHUI0 MOIYJIsl

[Ipu ocBoeHMH MOAYISI HEOOXOAUMO:

- U3YYUTh Y4YeOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUIUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEeMAaTHKE;

- AKIICHTUPOBAaTh BHHMAaHHWE HAa: COCTaB pacTBOPOB; CIOCOOBI  BBIPAXKCHHUS
KOHIEHTPALlUU PACTBOPOB; JJIEKTPOJUTHI U HEIIEKTPOIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI AJIEKTPOHHOTO OanaHca v MOTypEeakIuii; ralbBAHHUECKUE MPOIIECCHI; paboTy
raJlbBAaHMYECKUX 351eMeHTOoB; pacueT J/]C; aHoJHbIE U KaTOIHBIE PEAKIIUU MTPU ATEKTPOIIN3E; 3aKOHBI
@dapajes; TAMBI U MEXaHU3MBl PA3IMYHBIX BHUJIOB KOPPO3HMH, CHOCOOBI 3aIUTHI METAIJIOB OT
KOPpO3UH.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

16. KakoB Tun XuMu4eckol CBSI3M B AJeKTposiTax? Kakue 31eKTpOoIuThl Ha3bIBAKOT
noreHnuanbHeIMuA? UcTuHHBIMUA?

17.  Hanummmre nuccorumanuio a) cynbdura HaTpus u 0) ruapodocdara kanus mo nepBoi
U BTOPOU CTYIICHSIM.

18. Bripasute koHCTaHTY Aricconrani opToGochOpHON KUCIOTHI 10 TIEPBOM CTYIIEHH.

19.  Omnpenenute crenens nuccorumanuu 0,001 M pactBopa YKCYCHOM KHUCIIOTBI, €CIIH €€
Kn=1,74-10.

20.  Yro moka3bIBaeT M30TOHMYECKUH Kod(p¢uiment? Kakas CBA3b CyIIECTBYET MEXIY
CTENEHbIO AUCCOIMALIMU AJIEKTPOJIUTA U U30TOHMYECKUM KO3 puiinenTom?

21.  Omnpenenute Temreparypsl kunenus u 3amepsanust 0,01 m pactBopa cynbdara
HAaTpusl, €CJIM CTENEHb IUCCOLMAU coCTaBseT 54%.

22.  Yto Ha3bIBAIOT MOHHBIM MPOU3BEACHUEM BOIbI? YeMy OHO paBHO?

23.  Ompenenute pH a) 0,1 M pacrBopa KOH u 6) 0,1 M pactBopa NHsOH (K= 1,74-10
5
).

24.  Omnpejenure pacTBOPUMOCTh THAPOKCHA aTIOMUHuS, eciu ero [P = 5,7-1032,

25. Paccunraiite ocmotudeckoe nanenue 0,002 M pactBopa GeH30I1a IPU TeMIIepaType
17°C.

26.  Hanumwre ruiponu3 CIEIYIOUIUX COJIEH U ONPENeUTe CPeAY UX BOJHBIX PACTBOPOB:
NaNO3, ZnCl, NaxS, CH3COONHj.

27.  lTlokaxwuTe CTpOCHHE MHUIEIBI MPH MPWIMBAHUM U30BITKA pacTBOpa THUAPOKCHUIA
HATpUs K pacCTBOPY XJIOpUJIA IIUHKA.

28.  ITlokaxwuTe CTpOCHHE MULICIUIBI TPH MPUIMBAHUU N30BITKA XJIOpUA ITUHKA K PACTBOPH
TUAPOKCUIA HATPHSL.

29.  Kakyro cuctemy Ha3bIBalOT AIEKTPOXUMUYECKON?

30. CocTraBbTe CXE€MY JBYX TajJbBaHMUECKHX JJIEMEHTOB, B OJTHOM M3 KOTOPHIX KOOAIBT

CJIy’KWJI ObI KaToJIOM, a B JIpyroM — aHojoM. Hamumure ypaBHEeHHs peakluui, TPOUCXOIAIINX TIPU
paboTe ITUX DIIEMEHTOB.



31.  T'anbBaHMYECKHI DJIEMEHT COCTOMT U3 XPOMOBOTO JIEKTPOAa, norpyxxenHoro B 0,01
M pactBop CrSO4, 1 cTaHIapTHOTO BOJOPOIHOIO AeKkTpoaa. Hanmummre ypaBHEHUS 3IEKTPOIHBIX
npoueccos. YeMy paBHa ero 3.1.c.?

32. Kakum ypaBHEHHEM KOJUYECTBEHHO OMUCHIBACTCS JIEKTPOIU3?

33.  Yto paccuuThIBaIOT C MOMOLIbIO ypaBHeHus1 HepHera?

34. CocTaBbTe CXeMy JJIEKTPOJIM3a BOAHOTO pPacTBOpa XJOpHUAA HUKEIS HAa MHEPTHBIX
AIIEKTPO/IAX.

35.  CocrtaBbTe CXEMBI AJIEKTPOIN3a BOJAHOTO pacTBopa xjopuaa xenesa (II), ecnu: a) anon
JKeNEe3HBIH; 0) aHO YTOJbHBIM.

36.  PactBop comepxut uonsl Zn>", Ni*", Fe’", Cu*" B onuHakoBoii koHIeHTparuu. B

KaKOW TOCJIEeIOBATEIIbHOCTH 3TH METAIUIBI OYIYT BBIACIATHCS MPH AJIEKTPOIIN3E, €CIU HAIIPSHKCHHE
JIOCTATOYHO IS BBIAEICHUS JII000r0 MeTasa?

37. Brruncnure Maccy HUKes, BBIAEIUBILIETOCA HA KaTOJE IIPU IIPOITYCKAHUH TOKA CUJION
20 A depe3 pacTBOp HUTpaATa HUKENSA B TEUECHUU 22 4aCOB.

38. [Ipu snexktponusze pactBopa conu onosa (II) Mmacca karona yBennumiace Ha 4 r. Uto
IIPOU30LLIO IIPU 3TOM Ha OJIOBIHHOM aHoAE?

39. PaccuuTaiite 06beM KHUCIOPOAA, KOTOPBI MOKET OBbITh MOJYYEH MpPU DICKTPOIU3E
TOKOM 5 A B T€YEHHE 2 4aCOB, €CJIM BBIXOJ MO TOKY cocTaBisieT 85%.

40.  Ilpu npoxoKJIE€HUU Yepe3 pacTBOP COJIM TPEXBAJIEHTHOIO MeTallja Toka cuioit 1,5 A

B TeueHnu 30 MUH Ha Katojie Bbiaenuiock 0,18 r metamia. BeruncinTe MOJISIpHYIO MacCcy MeTajljia U
pacxo AMEKTPOIHEPTHH, €CIIM U3BECTHO, UTO HAIIPSDKEHHUE B CETU paBHO 6 B, a BbIxoz 110 Toky 72%.

41.  Kakoii KOHTaKT SIBJIsIETCSl HanboJiee KOppo3noHHOOIacHbIM J1s xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKTe ¢ KaKuM U3 METAJUIOB MEJIb ABJISIETCS aHOJIOM: XPOM, 30JI0TO, HUKEJIb.

43. Hanummre 371eKTpoXuMHYECKHE TTPOIECCH (AHOIHBIA U KaTOMHBIH ), TPOTEKAIOLITUE B

koHTakTe Al/Cu B pacTBOpE XJ0puaa HATPHUS.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue

Cemect
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA

1 OIIK-3 Kontponbasie padbotsr Ne 1-8

OtueTtsl N0 1abopaTopHbIM pabotam Nel-
6

TectoBsie 3aganust Ne 1-2092

Bomnpocs! k 3auety Ne 1-50

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMBbIe ISl TeKYUIero
KOHTPOJIA

7.2.1. KoHTpoJbHAa" padoTa

Tunossle npuMepsbI 3a1aHUM
Tema «Pacuersl o popmyJiaM 1 ypaBHeHUSIM» (IPaKTH4YeCKoe 3aHsTHE 1)

Bapuanr 1

3amanue 1

HazoBute no mexayHapoaHoi HoOMEHKIaType cienytomue Bemectsa: Oz, Fe:O3, Ca(OH)y,
H>SOq4.

3anganue 2

[IpousBenuTe pacyeTsl O YpaBHEHUIO peakIuu (H.Y.):

7r 12T X, T y, 11

Zn) + HClp-p) — ZnClag-p) + Ho.

3aganue 3

Onpenenure NPOLEHTHOE COJIEPKAHNUE Kanus B MaHranare kainusa KoMnOa.
3aganue 4

Onpenenute 06beM 40 T metana CHa ipu Temneparype 18°C u nanennu 1,2 atm.
3aganue 5

Hanummre ypaBHeHUs peakiiii, XapaKTepu3yIolIie Cae1yIoIie MpeBpaleHus:
Ca —Y 5 Ca(OH), Ca —2 CaCl,

Ca —2 CaCO; Ca —%Ca0

Tema «CTpoenne aroma» (MpakTH4ecKoe 3aHATHE 2)

Bapuanr 1

Jlst snmementoB 37 u 79 Ilepuoanveckoit TabIUIIbI

3amanue 1

Ompenenure cOCTaB aToOMa: KOJIMYECTBO MTPOTOHOB, JIEKTPOHOB, HEHTPOHOB.

3amanue 2

CocraBbTe AJIEKTPOHHYIO W Tpaduueckyro (Hopmyiy 3JIEMEHTa, ONMPEACIIUTEe CEMEHCTBO
AJIEMEHTA U BAJICHTHBIC JICKTPOHBHI.

3aganue 3

CocraBbTe (OpMYITY BBICIIETO OKCHIA M OTIPEJIETUTE €T0 XapaKTep.

3aganue 4

Omnpenenure HaAOOp KBAHTOBBIX YMCEI VISl TIOCIIETHETO AICKTPOHA YJIEMEHTA.

3aganue 5



Omnpenenurte MONOKEHUE AJIEMEHTA B MEPUOAMYECKON TaOIUIE U CPAaBHUTE €r0 PaaAnyC U
3JIEKTPOOTPULATENBHOCTD C PaAUyCaMU U DJIEKTPOOTPULIATEIBHOCTMU COCEIHUX aTOMOB.

Tema «XuMuveckas cBsi3b» (IpakTUYecKoe 3aHATHE 3)

Bapuanrt 1

Hns BemectB LiF, PH3;, BeCly, monw3ysich 3Ha4CHHSIMH O3JIEKTPOOTPHUIIATEIBHOCTEH
3JIEMEHTOB:

3amanue 1

Onpenenurte THM CBA3U B MOJIEKYJIaX.

3amanue 2

PaccmoTtpuTe 0OpazoBaHre XUMHUUYECKOW CBSI3M B MOJICKYJIaX MO METOJTY BaJICHTHBIX CBS3CH.

3aganue 3

JIy1st TpeThei MOJIEKYJIBl PACCMOTPUTE THOPUIN3AINIO IIEHTPATHHOTO aTOMa.

3aganue 4

Onpenenute NPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII.

3aganue 5

CocraBbTe CTPYKTYpHBIE (HOPMYJIBI BEIIECTB.

Tema «TepMoauHAMUKA XMMHUYECKUX pPeakuii» (MpakTudeckoe 3anatue 4)

Bapuanrt 1

3amanue 1

[Ipu B3aumopericteun 10 1 a3zora ¢ 20 m Bomopona (H.y.) BbLaenuioch 29 kJ[k tema.
Paccunrarh sHTANBNNIO 00pA30BaHUS aMMHAKA.

3amanue 2

OnpeeuTh BO3MOXKHOCTb BOCCTaHOBJIeHHs okcua THTaHa TiO2q anmromunuem npu 1500°C
o peakiuu: TiO2w) + Al — Tiw) + ALO3w).

3aganue 3

OnpenenuTh BO3MOXKHOCTH BOCCTaHOBJICHHS oOkcuaa TUTaHa TiOrk) aTIOMUHHEM MpU
CTaHAapTHBIX ycinoBusAX Mo peakuu: TiOxx) + Al — Tiw) + AL2O3).

3aganue 4

PaccunTaTh KOJIMYECTBO TEMIOBOH YHEPIHH, BhIAENsOMmEiics pu cropanun 20 M> Ta30Boi
cMmecH, coaeprkaniei 20 00. % stana C2Hs 1 80 00. % mponana C3Hs.

3amanue 5

PaccuuTath TemnoTBopHyto criocodnocts 6yrana C4Hio.

Tema «KnHeTHKa XMMHYECKHX peaKUuiD» (IpaKTHYeCKoe 3aHATHE S)

Bapuanr 1

3amanue 1

Hauanpnas xonnentparus PCls B peakiuu: PCls < PClz + Clz cocraBnser 0,2 monb/n. K
MOMEHTY HacTYIUIEHMsl paBHOBecus mpopearupoBanio 50% wucxonmHoro BemectBa. Haiitu
PaBHOBECHBIC KOHIICHTPALIMH BEIIECTB U KOHCTAHTY PABHOBECHS.

3ananue 2

Kak m3menntcs ckopocth peakiuu N» + 3Hy < 2NH3s, ecniu 00beM ra3oBoil cMecH yBe-
JUYUTH B 2 paza?

3amanue 3

Bo CKONBKO pa3 yBEIMUMTCS CKOPOCTh PEaKIUU MpU MOBbIEHHH Temreparypsl Ha 30°C,
eciu y=4?

3amanue 4



CMeCB ra30B HaAJ YTJ'IGM B COCTOSIHUU XHUMHNUYECCKOI'O paBHOBeCI/IH HpI/I JaBJICHUHA 1,2 aTM nu
1100 K umeer cocraB % (00.): W,,=48,96, WH20=2,07, Wy, =48,96. Paccuutarp K, K. u AG

peakuuu: Cr) + H2O < CO + Ha.

3amanue 5

Oneprus aktuBanuu paBHa 10 x/[>x/Moib. Bo cKkoIbKO pa3 H3MEHHUTCS CKOPOCTh PEaKIH IPU
TIOBBIIIEHUHN TeMmepaTypsl ot 27 1o 37°C?

Tema «Cnoco0bl BbIpakeHUs] KOHIEHTPAIUM PACTBOPOB)» (IPaKTHYeCKoe 3aHsATHE 6)

Bapuanrt 1

3ananue 1

605,09 r cynbdarta xenesa Fer(SOs)3 pactBopwmm B 907,67 T Boasl u nomyunau 1044 mi
pacTBopa, Uil KOTOPOIO pPacCYUTATh: MOJIIPHOCTb, HOPMAJIBHOCTh, MOJISUIBHOCTH, IPOLEHTHYIO
KOHIICHTpaInto, MOIbHY0 10710 Fea(SO4)s.

3ananue 2

Onpenennths WIOTHOCTH 12,7%-r0 pacTBOpa MEIHOrO KyHopoca, MCHOJIb3ysl CIPABOYHBIE
JTaHHBIE.

3amanue 3

Onpenenuts 00beMbl 8%-r0 U 26%-r0 pacTBOPOB A30THOM KHCIOTHI, HEOOXOAUMBIE IS
npurorosieHus 500 mu 20%-ro pacTBopa a30THOM KHMCIIOTHI.

3aganue 4

Kakoit o6vem Bonbl Hy:kHO npwinth K 300 r 16%-ro pactBopa cynbdara HaTpus s
nostyueHus 6%-ro pacrsopa 3Toil conu?

3amanue 5

Yemy paBHa MOJSIPHOCTh pacTBOpa CEPHON KUCJIOTHI, €Clii Ha TUTpoBaHue 50 mi pacTBopa
cepHOM KucaoThl 3aTpadeHo 30 mi 0,5 H. pacTBOopa rUAPOKCHIA HATPHS?

Tema «CBoiicTBa pacTBOPOB» (IPAKTHYECKOE 3aHATHE T)

Bapuanrt 1

3amanue 1

Onpenenutsb cpeay BoIHOTO pacTBopa cyiabduta kamus K2SO3. O60cHOBAaTh OTBET.

3ananue 2

Paccunrare Temmneparypy KuNeHus U KpucTaM3auuu 8% BOJHOIO pacTBOpa XJIOpHIA
KaJlus, CTENEeHb TUCCOIUAIuU KOTOporo 85%.

3amanue 3

Paccuntarh IpOIEHTHYIO KOHIIEHTPAIIMIO HACHIIIIEHHOTO PacTBOpa CyIb(uaa KaaMus, eCiu
TP, =7,9-107,

3ananue 4

Paccuurates pH 0,5% pactBopa HCN. IlnoTHOCTE pacTBOpa cuuTaTh paBHOU 1 /M.

3aganue 5

B kakux o6beMax HYKHO cMemaTh dTiiaeHrmnkons C2HeO2 (p=1,1088 r/cM?) u Boxy, 4TOOHI
nony4uTh 2 11 anTudpu3a, TeMIeparypa 3amMep3anus kotoporo -5°C. IInoTHocTs anTH(pHU3a IPUHATH
paBHOi# 1 r/em?.

Tema «JaekTpoxumus» (MpakTU4YecKoe 3aHATHE 6)

Bapuanrt 1

3amanue 1

Boruuciute DJIC ralbBaHMYECKOTO AJIEMEHTA, HAMKMCaTh MPOLIECCHI, MPOUCXOMSIINE Ha
anekrponax: Cr/ CrClz, 0,01 mons/nt // 0,001 mons/n, CrCly/ Cr.

3amanue 2



Hanucath 35eKTpoiHbIe MPOIIECCH U PAcCCUUTATh KOJIMUYECTBA 00PA3yIOIMIUXCSl HA MHEPTHBIX
9JIEKTPOJIaX BEIIECTB MPH AJIEKTpoJM3e BoaHoro pactBopa MnCly mpu mpomyckanuu 25A-4
AJIEKTPUYECTBA.

3amanue 3

Paccunrarh pacxoj 3NMEKTPOIHEPTUU U BpeMsl, HEOOXOIUMOe ISl MOTydeHus | T Maprafia
31eKTposn3oM paciiaBa MnSO4, ipu cuite Toka 10 A, Beixoae no Toky 75% u Hanpsbxkenun 12 B.

3aganue 4

Hanucath ypaBHEHHUS AJIEKTPOAHBIX MPOILIECCOB, MPOTEKAIOIIUX MPHU AIEKTPOXHUMUYECKOU
Koppo3uu KoHTakTa Fe/Cr B 1meno4yHoit cpene.

3amanue 5

Kakoii n3 koutaktoB — Fe/Cd nnu Fe/Ni — sBisiercst 6oiee KOppO3HOHHOOMACHBIM?

Kputepun onenkn:
KontponbHas paboTta cocTouT U3 5 3amanuii. 3a Kak10€ BEPHO BBIMOJIHEHHOE 3aaHue - |

Oan.

7.2.2. Or4er 1o Ja0opaTopHoii padore

JlabopaTopHas padora Nel «OcHOBHbBIE KJIaCChl HEOPTAHNYECKHX BElIECTB)

Iean: 3akperieHne 3HaHUH 00 OCHOBHBIX KJIacCax HEOPTaHUYECKUX COCTUHECHUM.

Omnpit 1. [ToryyeHHe OKCHIA OKUCIEHHEM YJIEMEHTa

1. OMNBIT IPOBOJUTCS B BBHITSKHOM MIKady!

2. B xumnueckuit crakan Ha 50-100 mu Haneiite 10-15 M qUCTUIIMPOBAHHON BOJBIL.
[Toocky cuHeH TakMyCcOBOM OyMaru OKyHUTE B BOAY U OTMETBHTE €€ OKPACKY.

3. B Meramnmueckyro JOXEUYKy MOMECTUTE HEMHOI'O CEpbl U HAarpeiTe ee B IJIaMEHU
CIUPTOBKHU B TeueHUe 30 CEeKyH/I.

4. Jlokeuky ¢ ropsuieil cepoil BHECUTE B CTAaKaH C JUCTUIUIMPOBAHHOM BOJOM, IOCIIE
YEro JOKEUKY yJlaauTe.

S. B nonmyuyeHHbIH pacTBOp BHOBb OKYHUTE IOJIOCKY UHAMKATOPHOM OyMaru u OTMETbTe
€e OKpacky.

6. CocraBbTe ypaBHEHUSI POBEJACHHBIX PEAKINM U clIeiaiiTe BBIBO/I.

OnbIT 2. B3auMoaelicTBHe OKCHIA MeTAJLIa ¢ BOJOM

1. ITomecture B mpobupky | mmarens okcuia Kaiblss U npuieiire 10-15 xamens
JUCTUJUIMPOBAHHOM BOJbI, IEpEMEIIaiiTE.

2. K nonyuennomy pactBopy nobasbre 1-2 karum genondranenta, oopaTute BHUMaHUE
Ha OKpacKy MHAUKATOPA.

3. CocraBbTe ypaBHEHHE PEAKIIMU U ClIETAlTEe BBIBOI.

OnbIT 3. B3auMoaelicTBHe 0CHOBHOI'0 OKCHIA ¢ KHUCJIOTOM

1. Buecute B npobupky mmatens okcuna menu (II) u nob6assre 4-5 xamenb pactBopa
CEpPHOM KHUCJIOTHI.

2. Ecnu B3anMopelCcTBHS BEIIECTB B MPOOUMPKE HE HAONIOJACTCs, TO €€ COIACPKUMOE
Harpemre.

3. OTMETBhTE OKpPaCcKy pacTBOpPa M OOBSICHUTE €€ TOSBIICHUE.

4. CocTaBbTe YypaBHEHUE PEAKIIUU U CIICTTAUTE BHIBO K OIBITY.

OmnbiT 4. B3anMogeiicTBHe KHCJIOTHOTO0 OKCH/IA ¢ OCHOBAHHEM

1. Haneiite B mpoOupky 2-3 M1 U3BECTKOBOM BOJIBI (PACTBOPA TUAPOKCHAA KATBITHU).

2. [Iponycture 4Yepe3 M3BECTKOBYIO BOAY YIVIEKHMCIBIM Ta3 (cAelaiTe HECKOJIbKO
BBIZIOXOB B PaCTBOP 4epe3 TPyOOUKy).

3. OtmerbTe OOpa3oBaHMe O€IOro Ocajgka W €ro pacTBOpEHHE INpU JalbHEeHIemM
MIPOMYCKAHUM YIJIEKUCIIOTO Tasa.

4. CocraBbTe ypaBHEHUE PEAKIIMH U ClIETaNTE BBIBOI.

OnbIT 5. B3auMoaelicTBHe COJIH C IIEJ0YLIO



1. Buecute B aBe mpobupku no 10 xanens pactBopa cyiabdara meau (II).

2. B onny npoGupky m06aBbTe OHY KaIuTiO THIPOKCHIA HATpHUA, a BO BTOpyro — 10
KareJb TUPOKCH/Ia HATPHSL.

3. OO6paTtuTe BHUMaHHE Ha Pa3IMYUe OKPACKU MOJYYEHHBIX OCAIKOB.

4. Harpeiite comepxumoe mnpoOupok. OTMEThTe, B Kakod NpoOHpKE MPOU3OILIU
WU3MEHEHUS.

S. CocraBbpTe ypaBHEHMsI peakLUi U cliejaiTe BBIBO HA OCHOBAaHUH OIIBITA.

OnbIT 6. B3anuMoaelicTBHE COJIM ¢ METAJLJIOM

1. Breiite B mpoOupky 20 kanens pactBopa cyibdara menu (II).

2. [TomecTuTe B IpOOUPKY C paCTBOPOM JKEJIE3HYIO CKPETKY.

3. Yepes 2-3 MUHYTHI 00paTUTE HA U3MEHEHUE OKPACKH ITOBEPXHOCTU CKPETIKH.

4. OOBsicHUTE TPOUCXOSAIIEE SBJICHHE, COCTABHTE YpPaBHEHHE PEaKIMHM U CHeianTe
BBIBO/I.

OnpIT 7. CBolicTBa aM(poTEpPHOT0 rMAPOKCHIA

1. HaneiiTe B 1Be npoOupKH 1o 5 Kareab pacTBOpa HUTpATa AIIOMUHUS.

2. Jlo6aBbTe B 00€ MPOOUPKH MO KATUISIM THIPOKCHU HATPHUS JI0 TIOSIBIICHHS OCaJIKa.

3. K ocanxy B nepBoii npobupke 106aBbTE PaCTBOP CEPHOM KUCIOTHI, K OCAIKY BO
BTOPOU MpoOUpKe 100aBbTE PACTBOP THAPOKCH]IA HATPHSI.

4. OtmeTbTe HaOMOAeHHS B 00eNX MPOOUpKax, HAIUIINATE YPaBHEHUS pEaKkuil 1

cIeJIaiTe BBIBOI.

JlaGoparopHasi padoraNe2 «OnpeaesieHne JHTAIBINH PeaKIUID)
Heab: ompexneneHue TemioBoro 3PQexra CUCTEMBbI, B KOTOPOU MPOUCXOAUT XUMHUYECKAS
peakuus, ¥ SHTAIbINK PEaKUu B HECTAHJAPTHBIX YCIOBUSX.

Onpit 1. HeifTpaau3anus cepHOil KHCJIOTHI THAPOKCHIOM HATPHS B OHY CTAHIO

Jns HeWTpanu3anuMu CEpHOM KHCJIOTHI THAPOKCUIOM HATpHUsl B OJHY CTAJHI0 CMEIIWBAIOT
HKBHUBAJICHTHBIC KOJTMYECTBA KUCIOTHI U MIENIOUN 0 00pa3oBaHus cyib(ara HaTpHs:

H>SO4+ 2NaOH = NaxSO4+ 2H,0; AH;

I. OtmepbTe UUIMHAPOM 3aJaHHBIN TIperoaaBareleM O0bEeM pacTBOpa KHCIIOTHI,
BBUICHTE €ro B TEPMOCTAaTUPOBAaHHBIN cTakaH. OMyCTUTE B CTaKaH TEPMOMETP, 3aMepbTe U 3alUIIUTE
B Tabnuiy 1 Temmeparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYAHUS OIBITA.

2. OTMephTe IpyruM MUJIMHIPOM TaKO# ke 00beM pacTBOpa IIEIIOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C PACTBOPOM KUCIOTHL. OCTOPOKHO MEepeMenaiTe, OTMEThTE HauOoIbIIee
W3MEHEHHUE TeMIIepaTyphl MpU 00pa30BaHUM CyIb(aTa HaTPHSI.

3. BrinbTe TEpMOMeETp, BBUICHTE pacTBOP M3 TEPMOCTATUPOBAHHOIO CTAKaHA,
GuIbTpOBaNILHON OyMaroil TIIATEIBHO BBICYIIMTE CTEHKH M JTHO CTaKaHa, IIOMECTHTE B HEro
TEPMOMETP U JAUTE OCTHITH 10 MPEKHEN TEMIIEPATYPBI.

4. 3anonaute Tabmuiyy 1 (BEeMMYMHBI TEIUIOEMKOCTEH | TUJIOTHOCTH PAacTBOPOB
BBIMUINNTE U3 TaOIUIBI 3). BIMOTHUTE pacyeTsl.

Tabnuma 1-PesynbTaTs! onbita 1

Bemecrtso | V, t D, C, n, 0, AH,
MIT °C r/em’ Jx/r-°C | moas | JI)/n MOJIB kJI>x/Momb
H>SO4
NaOH
NaxSOq4

OnpIT 2. HeliTpaau3anus CEPHOl KUCJIOTHI THAPOKCHI0OM HATPUS B JIBe CTAAUM

[Ipu HeWTpanM3auuu CEpHOM KHUCIOTHI THAPOKCUAOM HATPHS B JIBE CTAJUU 3KBUBAJCHTHBIN
00beM IIET0YN BHOCST B JIBa IIpUEMa:



H>SO4+ NaOH = NaHSO4 + HO; AH>
NaHSO4 + NaOH = Na>SO4 + H»O; AH> >

OTmepbTe UWIMHAPOM 3aaHHBIA B oOmbiTe | 00BEM pacTBOpa KHCIOTHI, BBUICHTE B
TEPMOCTATUPOBAHHBIN CTaKaH, U3MEpPhTE TEMIEPATYpy pacTBopa. Temmeparypsl pacTBOPOB
CEPHOU KUCIOTHI B OMbITaX | U 2 TOJKHBI OBITH OJTMHAKOBHI.

2. W3mepbTe ApyruM IIIMHAPOM IIOJOBHHY AKBHBAJIEHTHOTO 00bEeMa pacTBOpa IIEIOYH U
OCTOpPOXKHO, HO OBICTPO BBUIEHTE B CTAaKaH C pacTBOPOM KHUCIOTHL. OTMEThTE TeMIIEparypy
00pa3zoBaHus pacTBopa THAPOCYIb(]ara HaTpHs.

OTMepbTe IWIMHIPOM €Ile TaKoW ke 00beM pacTBOpa MIENOYM M BBUICHTE €ro B CTaKaH.
[TepemermaiiTe moSydeHHBIA PAaCTBOP Cyib(aTa HATPHUS U 3aMUIINTE €ro TEMIIepaTypy.

4. BbIHBTE TEPMOMETP U BBUICHTE COIEPKUMOE CTakaHa, (pUIBTPOBaIHLHONH OyMaroil BBICYIIMTE
CTEHKH W JIHO CTakaHa. 3amojHuTe Tadmmiy 2. Caenante pacueTsl.

Tabnuma 2.
Pe3ynbTaTh! onbiTa 2
Bemectro | V, t, D, C, n, 0, AH,
MJT °C r/em’ JLx/r-°C | mone | JI>x/n MOTTB kJ[x/MoITb
H2SOq4
NaOH
NaHSOq4
NaxSOq4
Ta6numa 3
TermIoeMKOCTh M IFIOTHOCTh PAaCTBOPOB
PactBop t, °C p, r/cm® C, JIx/r-°C
H>SO4, 1 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
NaxSO4, 1 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

JlabopaTtopnasi paGora Ne3 «CkopocTh XHMHYECKHX peaknuil. XuMHYecKoe
paBHOBecHe»

Hesab: u3ydeHue BIUSHUSA PA3TUUHBIX (PAKTOPOB HAa CKOPOCTh XUMHUYECKUX PEAKIHMHA U
COCTOSIHUE XMMHUYECKOI0 PaBHOBECHS B TOMOT€HHBIX CUCTEMAX.

OnpiT 1. Bansinne KOHIEHTPaLMH Pearupyrouux BellecTB HA CKOPOCTh XMMHYECKHX
peaxuuit

Peakuust 1maBeneBoii KMUCIOTHI C IEPMAHTaHATOM KaJlusl IPOTEKAET 110 YPAaBHEHUIO:

4H2C204 + 2KMnO4 — K2C204 + 2MnO; + 4H20 + 6CO2

Kunernueckoe ypaBHEHHE PEAKIUU:

4 2
d=xk CH2C204 CKMnO4

3a XO00M pCaKl U CICAAT 11O UBMCHCHHUIO OKPACKU paCTBOpaA MICpMaHraHaTta Kajius.

1. B mste mpoGupok BHecuTe 1o 10 kamenb pacTBOPOB MIABEIEBON KUCIOTHI Pa3IMIHON
koHneHTpanuu (0,2; 0,3; 0,4; 0,5; 0,6 M).

2. [TocnenoBarenbHO BO BCE MPOOUPKHU ¢ MHTEpBAIOM 1-2 ceKyH bl 100aBbTe 1o 1 Karuie
pacTBopa nepMaHraHara Kajius U BKIIOUUTE CEKYHJIOMED.

3. He BbIKiIIOYasi ceKyHAOMEpa, OTMEThTE BpeMsl M3MEHEHMS OKpPAacKH IepMaHraHaTa
KaJusl B KaXI0i IpoOupKe.

4. PesynbTaTh! onbiTa 3aHecute B Ta0IUITY 1.

5. Omnpenenute yCIOBHYIO CKOPOCTh pEAaKIMH KaK BEIUYMHY, OOpaTHYIO BpEeMEHHU
MIPOTEKAHUs PEAKIIUH.

6. [octpoiiTe rpaduk 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHLEHTPAIMH IIaBeJIeBON

KHUCJIOTHI, IPOaHAIM3UPYHUTE MOTYUSHHYIO 3aBUCUMOCTD. 3alIUIINTE HaOII0IEHUS U ClIeTIaiiTe BBIBOJ.

Tabmuma 1.
Pe3ynbratel oneira |
Ne mpoGupku Konuenrpanus Bpewms, 7, ¢ CKopoCTh peakiuu B
KUACIOTHI, C, MOJIB/T YCJIOBHBIX €AMHUIAX, V =
100/z, ¢!

0,2
0,3
0,4
0,5
0,6

DN B [WIN|—

OnpIT 2. Biusinne TeMnepaTypbl Ha CKOPOCTh XUMHYECKHX PeaKkuni

Jlnst onibITa HEOOXOMM CTaKaH—TEPMOCTAT, HAIIOJIHEHHBIN BOJIOW U 3aKPBITHIM KPBIILIKOH C
OTBEPCTHUSIMU JJIsl IPOOUPOK U TEPMOMETA.

1. B Tpu nmpoOupku, BCTaBICHHBIE B KPBIILIKY TepMOCTara, HajielTe no 10 kanens 0,5 M
pacTBopa IaBesieBOM KHCIOTHL. B 4eTBEépTyr0 mpoOupky Ha 2/3 e€ o0béma BielTe pacTBOp
nepMaHraHara Kaiaus (IUIETKY OCTaBbTe B IPOOHUPKE).

2. Banmmurte Temmeparypy. B ogHy m3 mpoOupok mob6aBpTe 1 Karmio nepmaHraHaTa
KaJIUs ¥ BKIIIOUUTE CEKYHAOMED.



3.

I/I3MepI>Te BpeMA OT MOMCHTa ,Z[O6aBJI€HI/I}I NnepMaHraHata Kajausa A0 HU3MCHCHUSA

OKpacKH pacTBOpa.

4.

Harpeiite Bogy B crakane Ha 10° Bblle npenpiaymiei temmnepaTypsl. CHUMUTE CTaKaH

C TUIUTKU U IOBTOPUTE OTBIT B APYTOil MPOOHUPKE.

5. IIpoBenute onbIThI Ipu 4 Temneparypax, oTiinyaromuxcs Ha 10°.
6. [TomydeHHBIC TaHHBIE 3aHECUTE B TAOIHUITY 2.
7.  PaccuwmraiiTe mecTb 3HAaUCHUN TeMIiepaTypHoro kodddunurenta (y). Haiinurte cpennee
3HAYCHUE ).
8.  CnpemnaiiTe BBIBOA O 3aBHCHUMOCTH CKOPOCTM JQHHOM XMMHYECKOM pEAaKIUU OT
TEMIIEPATYPHI.
Tabmua 2.
Pesynbratsl oneita 2
Ne Temmep | Bpewms, 7, | KoncranTa ckopoctu £ B TemneparypHbIit
MpoOUpPKH | aTypa OTbITa, c YCJIOBHBIX €AMHUIAX, k Kod(purmeHt y
t,°C =100/z, ¢! Y Yep
1
2
3
4
9. Hcnonp3ys ypaBHeHHE AppEeHNYyCa U BEIMYMHBI KOHCTAHT CKOPOCTH IIPU PA3ITMYHBIX

TEMIEpaTypax, OMPEASIIUTEe DHEPTHI0 aKTHBAIMHM MTAaHHOW peakiuu. YpaBHEHHWE AppeHHyca B
norapudpmudeckom Buae: nk = Ink, — E./RT MOXHO paccMaTpuBaTh Kak JUHEHHOE YpaBHEHHE V = b
—ax (y = Ink, b = Ink, a = E/R, x = 1/T). I'paduuecku Takoe ypaBHEHUE OMHCHIBACTCS MPSMOU B
KoopauHatax /nk — I/T. TanTeHC yriia HaKJIOHA TIPSAMOi K ocH abcuuce paBeH BennuuHe Eq/R.

10.

Jns moctpoenus rpaduka /n k = f(1000/T) 3anonnute Tadbauiy 3.

Tabauua 3.

Jlannble a5 rpaduyeckoro onpeaeNeHns SHEPTUU aKTUBAIIUI

Ne i/t

Ink

1000/T

1

1.
12.
13.

OnpIT 3. Bansinue u3MeHeHUs1 KOHIEHTPALMHU pearupyoIuX BellecTB HA PaBHOBeCHe

2
3
4

[TocTpotite rpaduk B koopauHatax n k— 1000/T.
Onpenennute TaHTCHC yIiia HAKJIOHA MPSMOU K OCH abcIucc.
BbruuciuTe SHEPTHIO aKTUBAIIUN PEAKITHH:
E.=tga'R, rne R=8,314 Jx/(monb-K)

XHMHMYECKOH peaKkunu
Peaknusa mexay xiaopuaom sxenesa (III) u poganuioMm aMMOHUST OMUCHIBACTCSI YPABHEHHUEM:
FeCls + 3NH4CNS < Fe(CNS); + 3NH4Cl

1.

Brecure B mpobupky Ha 1/3 ee o0bemMa AUCTUIUIMPOBAHHON BOJBI, 100aBbTE MO 2
Karu pactBopoB xyopuaa kenesa (I11I) u ponanuaa ammonus. Paznenure momydeHHBIH pacTBOp Ha

TpU IPOOUPKH.




2. OnHy npoOUpPKY COXpaHUTE JUIsl CPAaBHEHUS PE3yJIbTaTOB OMbITa (3TajoH). B npyryto
no6asbTe 4-5 kanenb pactBopa FeCls, B TpeThio — Heckoabko KpuctauiukoB NH4Cl u BcTpsxHuTe
ec.

3. Kak wu3MmeHunach WHTEHCHUBHOCTb OKpPAacKM pacTBOpa M B KaKOM HaIpaBlIEHUU
CMECTHJIOCh paBHOBecHe NaHHOU cucreMbl npu mobasienun FeCls u NH4Cl? OObsicaute caur
paBHOBECHS.

4. HanumuTe BbIpa)keHne KOHCTAaHTHI PaBHOBECHS U3y4aeMoil 00paTUMON peakluu.

JlabopaTopnasi padora Ne4 «PacTBOPBI 2JIEKTPOJIMTOB

Ilesib: U3ydeHnEe HEKOTOPBIX CBOMCTB BOJHBIX PACTBOPOB AJIEKTPOJIUTOB.

OnpIT 1. J/1eKTPONPOBOAHOCTH BOAHBIX PACTBOPOB

W3yueHune 31eKTpOrpoOBOJAHOCTU MPOBOJAT € MOMOIIBI0 NPUOOPA, COCTOAIIETO U3 JAMIIBI
HaKaJIMBaHUs, CTaKaHa C PaCTBOPOM, IpaUTOBBIX 3JIEKTPO10B. OO 3IEKTPOIIPOBOIHOCTH CYIAT O
HAJINYMIO U MHTEHCUBHOCTH CBEYEHUS JIAMIIbl HAKAJIMBAHUSL.

I. Crakan éMkocThio 50 M1 HarmoytHUTE Ha 1/2 ero 00bEéMa TUCTUIIMPOBAHHOMN BOJIOM.

2. BxmrounTte npubop B ceTh. 3anumute HabmoneHus. O6namaeT AUCTHILIMPOBAHHAS
BO/Ia AJIEKTPOIPOBOJHOCTBIO?

3. Otxirounte pudop. [IpUnmoHsAB KPHIMIKY ¢ JIEKTPOIaMU, BHECUTE B CTaKaH C BOJION
1-2 mmnaTens U3MENpYEHHOIO caxapa U NepeMelanTe.

4. OnycTuTe AJMEKTPOJbI B pacTBOp. Bkirounte mnpubop. 3anmumure HaOIIOICHUS.
SBnseTcst pacTBOp caxapa MpOBOJIHUKOM?

5. Otximrounte mipubop. B crakan émkocteio 50 M Hameidte Ha 1/2 ero oObema
0€3BOTHON YKCYCHOM KHCIIOTBI.

6. OnycTuTe 3JIeKTPOIbI, BKIIOYUTE MPUOO0p. 3anuIuTe HaOII0ICHHUS.

7. Otxmounte pudop. OTieiiTe u3 cTakana npuMepHo 1/4 oGbeMa yKCyCHOM KHCIIOTHI,
no0aBbTe AUCTUIUIMPOBAHHON BOJBI JI0 MPEKHET0 00bEMa, pa3MellaiiTe pacTBOP.

8. Onyctutre  snekTpoabl.  Bximounte  mpubop.  HabOmiomaiite  u3MeHeHue
3JIEKTPONPOBOAHOCTH PacTBOpa.

9. [ToBTOpUTE pa3dbaBiIeHHE pacTBOPA M ONpPENEICHUE HIEKTPOIIPOBOIUMOCTH €IIE pas.

B xakyro cTOpoHy cMenIaeTcsi paBHOBECHE AMCCOLMAIIMHN YKCYCHOM KMCIIOTHI ITpH pazbasiennn? Kak
3aBHCHUT CTENECHb JUCCOIMALUHN YKCYCHOM KUCIOTHI OT pa30aBieHus pactBopa?

10. Otxirounte pudop. B ctakane eMKocThI0 50 MJT TPUTOTOBLTE PACTBOP MOBAPEHHOM
COJIY, pa3MelaB B 25 MJI JUCTWUIMPOBAHHOW BOABI 1-2 mmaresns XJopuaa HaTpusl.

1. OnycTuTe 3JIeKTpOasl B pacTtBop. Bximrounmte mnpubop. IIpoBomutr mm pactBop
IIOBapEHHOM COJIM ANEKTPUIECKUI TOK?

12. CnenaiiTe BBIBOA K OMBITY (OOpaTUTe BHUMAaHHME HAa THUIBI XUMHUYECKON CBS3U B
BELIECTBAX, 3JIEKTPOIPOBOJHOCTh BOAHBIX PACTBOPOB KOTOPHIX U3y4ald B JAHHOM OIIBITE).

OnpIT 2. CMemeHne paBHOBECHS JUCCOLMALMH CJI1A00T0 JIEKTPOJIUTA

1. Haneiite B 1Be npobupku no 5-7 kanens 0,1 H. pacTBOpa YKCYCHOW KHUCIOTHI.

2. B kaxnyro npobupky no0aBbTe MO OJHOW Karuie METHUIIOBOTO opaHxeBoro. Kak
OKPACHJICS UHMKATOP MO/ BAMSHHEM HOHOB H'?

3. Onny npoOHUpKy OCTaBbTE B KaUe€CTBE KOHTPOJIBHOM, B APYTYIO MpuOaBpTe | mimaresns
anerata HaTpust CH3COONa.

4. Ilepememniaiite pacTBOp W CpaBHUTE IBET IMOJYYEHHOTO pacTBOpa C I[BETOM B
KOHTPOJIBHON MpOoOUpKe.

5. Hanummure ypaBHeHHE AUCCOIUAIIMY YKCYCHOM KMCIOTHI U BIPQ)KEHUE KOHCTAHTHI €&
JUCCOLIMALIUY.

6. OObsicHUTE, KaK CMEUIAeTCsl paBHOBECHE IUCCOLMAIMU CIa00ro 3JIEKTPOJIUTa MpU

YBCIMUCHUHN KOHILICHTPAIIUU OJHOI'0 U3 BUAOB MOHOB 3TOI'O BHCKTpO.HI/ITa? Kak mensercs Ipu 3TOM
€r0 CTEIEHL JUCCOLIAIINN?

OmnbiT 3. HanpaB/ieHue 00MeHHBbIX HOHHBIX MPOLECCOB B PACTBOPAX JIEKTPOJIUTOB

a) B CTOPOHY 00pa3oBaHMsl cJ1a00r0 JIEKTPOJINTA



1. HaneiiTe B 1Be npoOupku mo 5-7 karmesb 2 H. pacTBOpa FHAPOKCHIA HATPUSI.

2. B xaxnayro no6aBpTe 1o oHOM Karuie GpeHondranenna. [log BausHUEeM KaKMX HOHOB
deHonpTanenH OKpacuics B MATMHOBBIN 1IBET?

3. B onmny mpoOupky mo0aBisiiTe Mo KarusiM 2 H. pacTBOpa COJSTHOM KHCIIOTHI, BO
BTOPYI0O — 2 H. pacTBOpa YKCYCHOW KHCIOTHI [0 OOECIIBEYMBAHHS pPacTBOpa (KOJIHUYECTBO
M3pAcXOJOBAHHBIX Kalebh KUCIOT OTCYUTATH!).

4. Uem o0OBsCHsETCS HMCUE3HOBEHHE OKpacku? B kakom ciydae oOeciBeunBaHUE

pacTtBopa HacTynwio Obictpee? Ilouemy paBHOBECHE MOHHOIO IPOLIECCA CMEILIAETCS B CTOPOHY
O6paSOBaHI/I}I BOABI IIpU HAJIMYUU B JIEBOM YacTH PaBCHCTBA MAJIOJUCCOUNMHUPOBAHHBIX MOJICKYJI
YKCYCHOM KHUCIIOTHI?

0) B CTOPOHY 00pa30BaHUsI MAJIOPACTBOPHUMOI0 BellecTBA

1. B omny mpoOupky BHecuTe 10 kamemb pacTBopa XJIOpHAa Kaiblus, B Apyryro 10
Karelib XJ0puJa CTPOHIUSI.

2. Jlo6aBbTe 10 5-6 Kamenb pacTBOpa CEpHOM KUCIOTHL. B 00enx mu nmpobupkax BhIMa
ocanok? OOBICHUTE pa3Nudusl, MONb3ysAch BenuanHamu [1P s cynb(haToB KanbIus U CTPOHITHUS.

3. Jo6aBbTe B MPOOUPKY C PACTBOPOM COJIM Kajbllus 3-4 Karuld KOHIEHTPUPOBAHHOU
cepHoii kucinoTsl. Habmonaiite o6pasoBanue ocagka 1 00bSICHUTE IPUYUHY €TI0 BBINAICHUS.

4. Brruncnure KOHIEHTPALMU HOHOB SO4*, HeoOXoMMMBIe [UIs OcaxaeHus HoHoB Ca’*

u Sr*" u3 pacTBopoB paeHoii (1 M) kounenTparwn, ecin I1P,q, = 6,1-107, IIPg , =2.8-107.

OnbIT 4. I'maposus coJieit
a) Onpenenenue pH pacTBopoB coJieit

1. Hanecute xammio pactBopa NaNOs Ha MOJOCKY YHUBEPCAJIbHOM WHAMKATOPHOMN
Oymaru.

2. CpaBHUTE OKpacKy C 3TalOHOM. 3anuiuuTe BeanuuHy pH pactsopa.

3. [IpoBeauTte anamoruunbie onbITH ¢ pacTBopamu Na,CO3, NaHCO3, AI(NO3)s.

4. Kakas cpena B kaxx10M U3 B3TbIX pacTBopoB? [louemy?

0) Bausinue Temmneparypsbl Ha CTelleHb THAPOJIN3a COJIH

1. Haneiite B mpobupky 15-20 xanenb IUCTHIUIMPOBAHHON BOJIBL.

2. Brecute B He€ 1-2 mmarens anerata HaTPHsS U BCTPSIXHUTE MPOOUPKY.

3. Jlo6asbte 1-2 kammu penondranenna. OOparuTe BHUMaHUE HA OKPACKy MHIMKATOpa.

4. Harpeiite coaepxumoe TpoOMpPKHM B IIJIaMEHHM CHUPTOBKU. JlaiiTe oOBsICHEHUE
HaOromaeMoMy sBieHHI0. HanummTe ypaBHEeHHE peaklnu.

5. Oxmanure npoOUPKY B XONOgHOM Bozae. IIpomcxoaut nm CHOBa CMeEIIEHHE
paBHOBeECHS?

6. Caemnaiite BbIBOJ O BIMSIHUM TEMIIEPATYPhI HA CTEIIEHb THAPOIN3A.

B) Biusinne usmenenusi pH cpenbl Ha cTeneHb rHAPOJIN3a COJIM

1. Buecute B mpobupky 10 xamens JUCTHILTAPOBAHHOW BOJIBI.

2. JoGaBbre 1-2 kpucramma xmopuna onoBa (II) u  BerpsxHHTE HPOOHUPKY.
OO6pa3yromuiics Oenplii 0CaIoK MpeacTaBiseT co0oi ocHOBHYIO coib osioBa (II) Sn(OH)CI.

3. Hanumure noHHOe ypaBHEHUE COOTBETCTBYIOLIEN pEAKIIMK IMIPOJIU3A.

4. Jo6aBbTe 5-10 Kamenb pacTBOpa COJISTHON KHCJIOTHI, YBEIMYHUB dTUM KOHIICHTPAIHIO

MOHOB Bozopoza. PactBopuics nu ocagok? Kak nosnusiio ymensiieHue pH pactBopa Ha CTeneHb
TUPOJIN3a COMU?
r) HeoOpaTumplii ruapo/ius coJiei

1. B mpoOupky HaneiTe 6-8 Kamenab pacTBOpa HUTpaTa ATFOMUHUS.

2. Jlo6aBbTe Takoi ke 00beM pacTBOpa KapOoHaTa HATPHSL.

3. OrMmersTe oOpa3oBaHHE OCaJKa THAPOKCHAA AIOMUHUS WU BBIJEJICHHUE Iy3bIPHKOB
okcuaa yraepoaa (IV).

4. Hanummure ypaBHenus peakuuid. Cuenaite BEIBO/L.

JlaGoparopHasi padora NeS «OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEaKIIUN»



I_[e.m,: MMPOBCACHUC OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ U COCTaBJICHHUEC HX
YpaBHEHUU.

Omnpit 1. Peakuumn 1ucnponopuoHNpoOBaHUs

a) Peakuusi 1ucnponopuMoHMpoOBaHus Cyab(UTA HATPUSA

1. B onny nmpobupky nomectute 1-2 KpucTayuivka cyiab(pUTa HaTpHsl.

2. Bo BTOpyto mpoOupky nomectute 1-2 KpucTauIMKa MPOKAJIEHHOTO CyIb(uTa HaTPHSI.

3. B 06e mpoOupku BHECUTE IO 5-6 Karens AUCTUIUIMPOBAHHON BOJIBI.

4. PactBopuTe conu, HaxoasmMecs B MpoOupKax.

5. Jlo6aBbTe B KaXIyt0 MPOOHPKY 10 2-3 Karum pactBopa cyiabgpata meau (II).

6. OTMeTbTEe OKpacKy OCaJKOB B 00eWX MpoOMpKax (YEpHBIH OCAIOK MPEACTABISET
co6oii cynbdun meau (II)).

7. OO0BsicHUTE Pa3TUYHBIC OKPACKH OCAIKOB.

8. Hanummure ypaBHEHUE pEakIMU paszloKEHUs Cylb(pUTa HATPUS, YUUTHIBAs, UYTO
OJIHUM U3 MPOJYKTOB MPOKAIMBAHUS SBISIETCS CyIbdaT HATPUSI.

9. CocTaBbTe HOHHBIC U MOJIEKYJISIPHBIC YPABHEHUS PEAKIIUil OOMEeHa.

0) Peakuus nucnponopunoHnpoBaHus xjaopuaa ojosa (II)

I. B npo6upky Haneiite 6-8 kamenb pacTBopa xiaopuaa onosa (II).

2. Jlo6aBbTe MO KarwisiM pacTBOp IIETOYM A0 TOSBICHHUS OCaaKa W JATbHEUIIEro €ro
pacTBOpEHUSI.

3. [Tpuneiite k pactBopy 10-12 kamnenb IUCTUIUIMPOBAHHON BOBI.

4. HarpeiiTe pacTBOp 10 MOSBIEHUS YEPHOT'O OCAKAa METAJUIMUYECKOTO OJIOBA.

5. Hamumure ypaBHeHuss peaknuii  oOpaszoBanms: ruapokcuma onoa  (ID);

terparuapokcocranHara (II) HaTpus; onosa u rekcaruapokcocransara (IV) marpus.
OnpIT 2. BHYyTpUMOJIEKYJISAPHbIE OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIu

1. B npobupky nomectute 2-3 kpuctauika 6uxpomara aMmmMoHus (NHs)2Cr207.

2. ConepxuMoe POOUPKH HArpeiTe HaJ MJIaMEeHEeM CIHUPTOBKHU JI0 TEX IOp, MOKa He
IPOM30UEeT OYypHOE Pa3lIoKEeHUE COJIH.

3. Hanummure ypaBHeHHE peakluu, YYUTHIBas, YTO 3eJieHas OKpacKa MPUHAJICHKUT

okcuny xpoma (III). Kpome Toro, B peakiiun 06pa3yrorcst a30T U Iapbl BOJIBL.
OnpIT 3. Binsinue cpeabl Ha NPOTEKAHNE OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PeaKkIuil
a) Bansinue pH cpeabl Ha xapakTep BOCCTAHOBJICHHS IEPMAHTaHATA KaJUs

1. B tpu mpoOGupku BHecHTE 1O 2 KaIljld pacTBopa NepMaHTaHaTa KaJlusl.

2. B oany npobupky mo6aBbTe 2-3 Kariu 2 H. pacTBOPa CEPHOUN KUCIOTHI

3. Bo BTOpYyt0 mpoOupky BHECUTE 2-3 KaIlju BOBI.

4. B TpeThio mpoOupky npuienTe 2-3 Karm pacTBOpa HIET0YH.

5. Bo Bce Tpum mnpoOupku BHeCUTEe MO 2 MHUKpOIINATeNs Cyiabdura HATpUs M
nepeMenIaiTe pacTBOphI 0 MTOJIHOTO PacTBOPEHUSI KPUCTAIIIIOB.

6. Hab6nronaiiTe 3a n3MeHEHHEM OKPACKHU PAaCTBOPOB BO BCEX TPEX CIydasX.

7. HanumuTe ypaBHEHUS! peaklMii BOCCTAHOBIICHUS NEpMaHraHaTa Kajius Cyab(pUTOM

HaTpUs B Pa3HbIX CpPEAax, YUUTHIBAs, YTO B COEIMHEHHUS MapraHila B Pa3jIMYHBIX CTEMEHSIX €ro
OKHCIIEHHS UMEIOT XapakTepHble Okpacku: HoH MnO; - GuoneToBsIit, o MnO ;™ - 3enensiif, Mn?*
- GecIBETHBIH, a OKCH M ruapokcua Mn*" - ManopacTBOpHMEbIE BeleCTBAa KOPHUYHEBOTO IIBETA.

8. K KakoMy THUITY OKHCIUTECIIbHO-BOCCTAHOBUTECIIbHBIX peaKLIHﬁ OTHOCATCA
MIPOBEJICHHBIE B OMNBITE 3a peakiuu?

0) Buausinme pH cpeasl Ha cMelleHHe PAaBHOBECHMST B  OKHCJIUTEIbHO-
BOCCTAHOBHUTE/IbHBIX PeaKIUIX

1. [TomecTute B poOUpKy HEOOIIBIION KPUCTAIUIMK HOa.

2. Jo6aBbTe 8-10 Kamenb pacTBOpa IIETOYH.

3. [lepememaiiTe conepkumoe MPOOUPKH 10 TOTHOTO paCTBOPEHHUs Hofa.

4. K ob6pa3zoBaBmemycsi O6eciiBeTHoMy pactBopy mnpubaBbre 10-14 kamens pactBopa

CEpHOM KUCIIOTHI JI0 MOSBICHUS OypOil OKpPAaCKU pacTBOpa.



5. [Tonb3ysack pacTBOpOM Kpaxmaia, JOKaKUTE, 9TO Oypas OKpacka BbI3BaHa 0OpaTHBIM
mporieccoM 00pa3oBaHusi CBOOOTHOTO Hoa.

6. Hanumure ypaBHeHUS peakiui, y4UTbIBasi, YTO IIPU PACTBOPEHUU H0J1a B pacTBOpE
IeJI0YM 00pa3yroTes comu omoBoaopoanon HJ u iogHoBatucToit HJO kucmor.

OnpIT 4. OKHCINTEIbHO-BOCCTAHOBHUTEIbHAA JBOHCTBEHHOCTDh 3JIeMEHTOB, BXOASIIIIHX
B COeIUHEHUS B MPOMEKYTOYHOM CTENEeHU OKUCTICHUS

a) BzaumoneiicTBue nmepoxkcuia BOAOPOAA C MEPMAHTAHATOM KaJIHUs

1. K 1-2 karmisim pacTBOpa mepMaHTaHaTa Kajus 100aBbTe 2-3 Kaluid pacTBopa CepHOM
KHCJIOTHI.

2. JloGaBbTe K MOJTy4eHHOMY pacTBopy 2-3 kamim 3%-HOro pacTBopa MEepoKcHia
BOZIOpOAA.

3. Kak n3amenunace okpacka pactsopa? Kakoii ra3 Beigensiercs?

4. Hanumwure ypaBHenue peakunu. Kakue cBoiicTBa NpoOSIBISIET B HEM NEPOKCH]
BOJI0pOIa?

0) BzaumopneiicTBHe NepoKcuaAa BOAOPOAA C MOAUAOM KaIUs

1. K 3-4 xammsim pactBopa moauja kKainus npuiedTe 3-4 Kamium pacTBopa CEpHOM
KHCJIOTHI.

2. [TpubaBbTe K mMonydeHHOMY pacTtBopy 1-2 kamiam 3%-HOro pacTBopa IEpoKcHia
BOZIOpOAA.

3. Jns kakoro BellecTBa XapakTepHa NOsIBUBIIAsACS okpacka pactBopa? Ilonb3yscek
pacTBOpPOM Kpaxmaiia, JOKaKUTE, 4To Oypasi OKpacka BbI3BaHa 00pa3oBaHUEM CBOOOIHOTO HOa.

4. Hanumure ypaBHeHue peakunu. Kakue cBOWMCTBa MNPOSIBISET B HEH MNEPOKCHU
BOoZOpoaa’?

OnpIT 5. Oprannyeckue BellecTBa B KaUuecTBe BOCCTAHOBUTeJIEH
a) BoccranoB/ieHue OMxpoMaTa Kajaus

1. B npobupky momectute 5-6 kamenb pacTBOpa OuxpomMara HaTpHs.

2. Baecure B Hee 2-3 KaIiiu KOHLEHTPUPOBAHHOW CEPHOMN KUCIIOTHI.

3. Jo6aBwTe 4-5 kamnens sTunoBoro crimpra CoHsOH.

4. OTMeThTe M3MEHEHHE [BETa PACTBOpA U MOSBICHHE CHEUU(DUIECKOTO «SIOIOYHOTO»

3amaxa, npucyiiero ykcycaomy anpaeruny CH3CHO.

S. Hanumure ypaBHeHHE peaklinu, yUuThiBas, oopasyercs coib xpoma (III).

0) BoccTaHoBJIeHMe EPMAHTIaHATA KAaJUs

1. Buecute B mpobupKy mo 5-6 karmeiab pacTBOPOB ILIaBEJIE€BOI KUCIOTHI U 2 H. pacTBOpa
CEpPHOM KHUCJIOTHI.

2. Jlo6aBbTe 2-3 Kariy nepMaHraHara Kanus U HaOJroaiTe yepes HEeKOTOpoe BpeMs 3a
o0eclBeUMBaHUEM TIepMaHraHaTa Kajius.

3. CocrtaBpTe  ypaBHEHME  pPEaKIMM,  YYUThIBas,  4YTO  II€pMaHraHAT-UOH

BOoccTaHaBluBaeTcs 10 nona maprania (I1). B peakiuu taxke Boiaensercs okcup yriepoaa (IV), mo
KOTOPOTO OKUCIISETCS IABEIeBasi KUCIIOTA.

JlabopaTopHas padora Ne6 «Koppo3usi MmeTanioB»

Ieab: o3HaAKOMJIEHHE C AJICKTPOXMMHUUYECKOW KOppO3uer; (pakTtopamu, BIUSIONIMMH Ha
KOPPO3HI0; METOJaMH 3aLIUThI OT KOPPO3HH.

OnpIT 1. BiusiHMe aKTUBHOCTH KOHTAKTHPYIOIIEr0 METAJLJIa HA KOPPO3UIO0

1. Bo3pmuTte Tpu ckpenku s Oymar. B ogHy BCTaBbTE€ TOHEHBKHMH KyCOUYEK
METaJUIMYECKOTO 0JI0Ba, BO BTOPYIO — MEJIH, TPETHIO OCTABbTE B KAUECTBE KOHTPOJISL.

2. JloGaBbTe B TpH MPOOUPKH C BOAOM IO OJHOM Karlie pacTBOPa COSTHON KHCIIOTHI, IO
2-3 xaruu pacTBopa kpacHou kpoBsiHOU conm K3[Fe(CN)s] 1 omycTruTe B HUX CKPETIKH.

3. OTMeThTe MHTEHCUBHOCTb OKPACKU BO BCEX TPEX MPOOHPKAX.

4. Cnaemnaiite BBIBOJBI O CKOPOCTH KOPPO3UH B KAXKJIOM CIy4ae U HAMMUIIUTE KaTOIHBIE U

AHOIHBIC PCAKIINH.
OnpIT 2. Biusinue cpeabl HA CKOPOCTh KOPPO3UU



1. Bo3zbMuTe Tpu npoOupku. B nepByto HaselTe pacTBOp XJIOpHAa MarHusi, BO BTOPYIO —
PacTBOP COJISTHOM KHMCIIOTBI, B TPETHIO — JUCTWIMPOBAaHHYIO BOLY.

2. OnHOBpPEMEHHO OMYCTUTE BO BCE IPOOUPKH 1O OJJHOU CKpEIKe.

3. Jo6aBbTe uepe3 5-10 MUHYT B KaxAyr0 MPOOMPKY MO 3 Karulkd pacTBOpa KpacHOU
KPOBSHOU COJIH.

4. OO0BsICHUTE HHTEHCUBHOCTH OKPACKH (BO BCEX JIM TPOOUPKAX?), HAMUIITUTE YPaBHEHUS

IIPOTEKAIOIIUX PEAKIUH, CIEeIIaliTe BBIBO.
OnpIT 3. DJIeKTPOKOPPO3HUS MeTaJLIAa

1. Hanetiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpHIa HATPHSL.

2. Jlo6aBbTe B KaK70€ KOJCHO MO 2 Kalld pacTBOpa KPacHOW KPOBSHOW COJH W
deHondranenna.

3. [Torpy3ute B pacTBOp KeJI€3HbIE AJIEKTPOIbI (CKPETKHU) U MOAKIIOUUTE K AJIEKTPOJIaM
MTOCTOSIHHBINA TOK.

4. OO0BsicHUTE HAOTIOJICHUS U 3aMUIINATE aHOAHBIA U KaTOIHBIHN MPOIECCHI.

OnbIT 4. AHOAHBIE H KATOIHbIE MOKPBITHS

1. Haneiite B n1Be mpoOupku no 15-20 kamenb pacTBOpa CEpHON KUCIOTHI U J00ABBTE 1O
2 Karui pacTBOpa KpacHOM KpPOBSHOM COJH.

2. Onycrtute B 0JIHY IPOOHUPKY MOJIOCKY OLIMHKOBAHHOTI'O JK€JIe3a, B IPYTyI0 — JIYKEHOTO,
MPeBAPUTENLHO CIIEIaB HAa UX MOBEPXHOCTH IIYOOKHE [aPAITMHBI HOMKOM.

3. OtMetbTe Yepe3 5-10 MUHYT MOSBIICHHE CHHEHW OKpPAacCKH B MECTE IaparnuH (B KaKon
npooupke?).

4. OO0bsicHuTe HAOIIONCHHS U 3aMTUIITUTE aHOIHBIN W KATOJAHBIA MPOIIECCHI JUTsl KaKI0H
rajgbBaHOMNaPBHI.

OnpIT 5. IIpoTekTopHas 3amurTa

I. JloGaBbTe B JBE MPOOMPKH C JUCTHJUTMPOBAHHOW BOJOW MO OJHOW Karuie COJISTHON
KHUCJIOTBI U 1O JBE KaIlJIM PACTBOPA KPACHOW KPOBSIHOM COJIH.

2. Onycrtute B 0JIHY TPOOUPKY CKPETIKY, B APYTYIO — CKPETIKY B KOHTAKTE C ATFOMUHUEM.

3. OTMeThTE MOSIBIICHUE HHTCHCUBHOM CHHEH OKpacKu (B KaKoil mpooupke?).

4. OObsicHuTe HAOMIOACHUSA. 3alUININTE KAaTOAHBIA M aHOAHBINA mpouecchl. CaenaiTe

BbIBOJI. Kakyto poJib BBINOJHSIET aTFOMUHUN?
OnbIT 6. [IppMeHeHe HHTHOMTOPOB

I. Haneiite B 1Be mpobupku 1%-Hblii pacTBOp cepHON KUCIOTHI U 100aBbTE 10 2-3 Kariu
pacTBopa KpaCHOU KPOBSIHOM COJIH.

2. PactBopute B o1HOM nTpoOupke ypoTponwuH (1 mmarens).

3. Omnyctute B 00e npobupku o oxHoi ckpenke. Kakoit nadbmogaercs apdexr? Kakyro

POJIb BBIMOJHSET YPOTPOIUH?

Kpurepun oneHku:

- 9-10 GanyoB BHICTABISETCA CTYACHTY, €CIIM OTYET BBIIIOJHEH 0€3 3aMeuaHmii;

- 7-8 0anoB BBICTABISIETCS CTYIEHTY, €CIM B OTYETE COAepxkarcs HeOOJbIINe
HEJI0YETHI;

- 3-6 6anoB BBICTABISIETCS CTYIEHTY, €CIM B OTUETE COJAEpKATCs CYIIECTBEHHBIE
OIINOKH;

- 2 Oayta BBICTABIISIETCS CTYAEHTY, €CITU OTYeT He 0(OpMIICH, HO padoTa BBIITOJTHEHA.



7.3.

OHGHO‘IHLIG cpeacTrea aJisg HpOMe)KyTOqHOﬁ aTTeCTallMi 10 UTOraM OCBOCHMA

JUCIUIITHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 1

Ne i/m Bonpocsl k 3auery

1 OCHOBHBIE NOHITHUS XUMHUU: aTOM, HOH, MOJIEKYJIa, DJIEMEHT, BEIIECTBO

2 CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB

3 Monb - KaK eIMHHIA U3MEPEHUS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpaHEHHs Macchl, IIOCTOSHCTBA cocTaBa. IIpuMeHeHHe ero B XMMHYECKHX
pacyerax

5 3aKOH ITOCTOSHCTBA cocTaBa. I [puMeHeHne ero B XMUMUYECKUX pacueTax

6 ['a30BbI1 3aKOH KPATHBIX OTHOLICHUHN U IPUMEHEHHUE €70 B TEXHUYECKUX pacdyeTax

7 I"a30BbIi 3aK0OH ABOTaJpoO U MPUMEHEHHUE €T0 B TEXHUYECKUX pacyeTax

8 I"a30Bblil 3ak0H MeHeneeBa-KialinepoHna 1 NpuMEHEHNE €ro B TEXHUYECKUX pacueTax

9 XHMMHYECKUI YKBUBAJIEHT NMPOCTBIX U CIOKHBIX BEIIECTB

10 MossipHast Macca 1 MOJISIpHBIM 00beM SKBHUBAJICHTA

11 3aKOH YKBUBAJICHTOB

12 ITonsatue 06 sHTanbNMU. [1epBbIii 3aKOH TEPMOAMHAMUKHY.

13 DHTanbnus 00pa3oBaHus BEIIECTBA

14 DHTaNBIWS peakunu. 3akoH ['ecca

15 DOHTaANBNNS CTOPAHUS U TEIUIOTBOPHAS CHOCOOHOCTH TOILINB

16 DHTpOMUs - Kak TepMoIMHaMuYeckasi QyHKIHS COCTOSHUS CUCTEMBI. Pacuer sHTponuu
peakuuu

17 HamnpaBneHHOCTh XUMUYECKUX peakiuii. Dueprus [ n6oca

18 CKOpOCTh XMMHUYECKUX peaKlMii. 'OMOTreHHBIE U T€TEPOr€HHbIE MPOIIECCHI

19 3akoH JeicTByomux Macc. KoHCTaHTa CKOPOCTH peakluu

20 3aBUCHMOCTh CKOPOCTH OT TemriepaTypbl. TemmneparypHsiii ko3¢ dunuent. [IpaBuio
Bant-T'odda

1 VYpaBHeHnue AppeHnyca. 3aBUCUMOCTh KOHCTAHTBl CKOPOCTH OT TeMmnepaTypsl. Pacuer
SHEPTUH AKTUBALINU

22 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT MapIiaIbHOTO JaBJICHUS

23 Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

24 Cwmenienue xumuyeckoro pasHoBecus. [Ipunnun Jle-Ilarense

25 PactBopsl. CiocoObI BbIpaskeHUs] KOHIEHTPAIIMKA PACTBOPOB

26 Mexanusm pactBopeHus. TepMoauHaMuKa paCTBOPEHUS.

27 KonnuraruBasie cBolicTBa pacTBOpOB: 3akoHbI Paymst u Bant-I'odda

78 HcTuHHBIE M NMOTEHLMAIBHBIE AIEKTPOJIUTHL. JlMccomuanust 31eKTPOIUTOB (KHUCIIOT,
OCHOBaHMH, coseit). KoncranTa nucconuanuy MoTeHIMaIbHBIX AJICKTPOJIUTOB

29 3akoH pazbasnenust OctBanbaa. M3o0ToHndyecknii KO3 PUIneHT.

30 3akonsl Payns u Baat-I'odda my1s pacTBOpoB 251€KTPOIUTOB

31 Juccounmanus Boasl. Bogopoausiit mokasarens (pH)

32 IIponsBeneHne pacTBOPUMOCTH.

33 OOMeHHBIE peaKIuu B PACTBOPAX AJICKTPOJIUTOB

34 I'mpponus. pH BOIHBIX pacTBOPOB coeit

35 Jucnepcusbie cucteMbl. KomonaHbie pacTBOPbI

36 ITosrydeHre KOJIOMIHBIX PACTBOPOB

37 CBolicTBa KOJUIOMJIHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKUE CUCTEMBbI




39 DJIEKTPOAHBIN MOTEHIMAI.

40 Ypasaenne Hepacra. CtangapTHBIN 31€KTPOAHBIN NOTEHIMAI

41 XHUMUYECKUE UCTOYHUKH TOKA. ["anpBannyeckuit anemenT. [Ipuniun u pacuer 3/1C

42 DneKTpoan3 pacniaaBoB. PacTBOpUMBIN aHO[

43 DJIEKTPOJIN3 BOJHBIX pacTBOPOB. KaToiHbIE M aHOHBIE TTPOIIECCHI

44 3akonbl Dapages.

45 IIpuMeHeHHe IEKTPOIIN3a B IPOMBIIUIEHHOCTH

46 Koppo3zus METAIUIOB 1 CIUIABOB. [Tpuuunbl KOppo3uu. TUTBI U BUABI KOPPO3UOHHBIX
MOPAKEHUM

47 Xumuyeckasi Koppo3us MmeTramuioB. ['azoBasi koppo3us. XapaKTEepUCTHKA OKCHIHBIX
TIJICHOK

DnekTpoxumuyeckass kKopposus. Koppo3usi Ha KOHTakTe ABYX MeTauioB. OleHka
CKOPOCTH KOPPO3HOHHBIX NPOLIECCOB.

48

49 Brustaue pa3nuuHbix GakToOpoB HA AIEKTPOXUMHUUYECKYIO KOPPO3HUIO

MGTOI[BI 3allUThl MCTAJIJIOB OT KOPPO3UH. MeTauinueckue M HEMETaJIMYeCKHe

50
nokpbITUs. [IpoTekTopHas u karogHas 3amura. IHruOGUTOpsl KOPPO3UU
7.3.2. Kputepuu u HOPpMBbI OLIEHKH
®opma
NpOBe/IeHUs!
Cemectp . Kputepuu u HOpMBI OLIEHKHU
NMPOMeKYTOYHOM
aTTecTaluu
1 3auert (1o Texymuit pedtunr cocrasiset 40-
«3a4TEHO»
HaKOIHUTEIIbHOMY 100 6amioB
EUTHHT Texymuit pedTuHr cocrasisier 0-
P y) «HE 3aYTCHO» YIWH p
39 GamioB




8. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi quTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHoO-
ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoomne,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 | H.C. AxmeroB OO0m1ast 1 HeopraHu4YecKast XUMUsl: Y4eOHHK / YueOHUK 2020 OBbC «Jlanb»
H. C. AxmeroB. - 11-e u3g., crep. - CaHKT-
[TerepOypr: Jlans, 2020. - 744 c. - ISBN 978-
5-8114-4698-8.
2 | H.B. KopoBuH [u np.]; mox | O0mass xumwus. [DIEKTpOHHBIA pecypc]: Y4eOHoe mocodue 2017 OBC «Jlanby»
pen. H. B. KopoBuna, H. B. | Teopus u 3amaun: yue6. mocoobme / H. B.
Kynemoga. KopoguHn [u ap.]; noa pexn. H. B. KopoBuHa,
H. B. Kynemoga. - U3n. 2-e, crep. - CaHKT-
[etepOypr: Jlamp, 2017. - 492 c.: un. -
(YueOnukm s By3oB. CrenuanibHas
muteparypa). - ISBN 978-5-8114-1736-0.
3 JI.H. biivnoB [u ap.]; mox Xumus [DIEeKTpOHHBIN pecypc]: ydel. s YueOHUK 2016 ObC «Jlanb»

Hayd. pexa. U. JL. By30B / JI. H. biiunos [u 1p.]; mox Hayd. pex.
[Tepdumnoroii, T. B. N. JI. Tlepdunosoii, T. B. CokomoBoii. -
CoxkonoBoil. Canxkr-IlerepOypr: Jlans, 2016. - 272 c.: ui.

- (YueOnukm s By30B. CrnenuaibHas
autepatypa). - ISBN 978-5-8114-2038-4




8.2. lomoJiHMTeILHAS JIMTEPATypa

KosunyecTtBo B
Tun (yueOHuK, ydueOHOE

HAy4YHOH
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3arojioBoK) I'ox n3nanusa ounodaunorexe /
n/n MeTOoINYEeCKoe mocoome,
EpAKTHKYM, AD.) HaumMmeHoBaHue
p y b p' 3BC
1 | JL.A. bop3osa OcHOBBI  00mIEH XUMHH [ DJIEKTPOHHBIN VYuyebHoe mocobue 2014 OBbC «Jlanb»

pecypc]: yue6. mocooue / JI.JI. Bop3ona,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawb, 2014. - 469 c.: w1 -
(YueOnuku s By3oB. CneunanbHas
muteparypa). - ISBN 978-5-8114-1608-0.

2 | H. ®@. Cracs Pemenne 3amau  mo  oOmedt  xumuu Y4eOHoe mocodue 2016 OBC «Jlanby»
[DnexTponHEbIi pecypc]: yued. mocobue / H.
®. Cracs, A. B. Kopurynos. - U31. 3-e, crep.
- Cankr-IletepOypr: Jlanp, 2016. - 168 c.: ui.
- (YueOnuku mans By3oB. CnenmanbHas
muteparypa). - ISBN 978-5-8114-2274-6.

3 | KIO. Tapxos O0mass ©u  HEOpraHWYecKas  XUMHUS. Y4eOHoe mocodue 2019 OBC «Jlanby»
OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peakuMM W XUMHYECKOe paBHOBECHE.
COopHUK 3aJaHUld ¥ BAapUAHTOB: ydeOHOE
nocobue / K. HO. TapxoB. - CaHKT-
[TerepOypr: Jlans, 2019. - 80 c. - ISBN 978-
5-8114-3302-5.

4 | H.H. IlaBnos OO6mias 1 HeopraHuYecKasi XUMHUs: Y9eOHHK / YueOHUK 2011 OBC «Jlanby»
H. H. IlaBnoB. - 3-e wu3Ag., ucop., AOM. -
Cankrt-Ilerepoypr : Jlans, 2011. - 496 c. -
ISBN 978-5-8114-1196-2.




8.3. Ilepeyenn nmpodeccnoHAIBHBIX 023 TaHHBIX U HHGOPMAIHOHHBIX CHPABOYHBIX
cucTemM

- BytnepoBckue coobmieHus [DIEKTPOHHBIA pecypc] : MHOTOMpeIMeT. Hayd. KypH. /
OO0 «MHHOBAILIMOHHO-U3/IATEIILCKUM 10M «byTIEepOBCKOE HacieAue»». — DIEKTPOH. KypHal. —
Kazanp : OOO «HHOBanMOHHO-U3aTeNbCKul oM «byTiiepoBckoe Haciaeaue»», 1999- . Pexum
JIOCTYyTIA K KypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsl B MHTEpecax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.
Hayd. xxypH. / Cubupckoe otaenenue PAH. — Dnextpon. xxypHai. — HoBocubupcek : M3gaTenbcTBO
CO PAH, 1999- . Pexxum nocryna K xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MpOrpaMMHOro odecneyeHust

Ne Hanvenopanue IO PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JeCTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok
neiictBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpox AeHCTBUA - OECCPOTHO

8.5. Omnmucanue MarepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI JIsl OCYIIECTBJIEHUS
00pa3oBaTeILHOIO MPoIecca MO0 JUCHUILTHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NpaKTU4YeCcKUX U Ja0OpPaATOPHBIX 3aHATHH,
MOMeEIEeHHUH JJIs1 CAMOCTOATEIbHOM

padoThl o0yyarommxcst (Homep ayIuTOPUM)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

1 | Jlekuuonnas ayauropus (A-125) Cron YUECHUYECKU I TPEXMECTHBIN
MOHOOJIOK - 52 IIT., CTOJI
npenojaaBatenbckuii — 1 mrT., cTyn
npenoaaBaTenbckuii — 1 mT., kadenpa -1
mT., JIOCKa MejoBas — | 1mT., 3KpaH

HaBecHOM — | mr., mpoekrop — 1 mirT.,
npoueccop — 1 mr., Mplme koM. — 1 mrT.,
myJbT — | WT.

2 | JIaGoparopus oO1ielt 1 HeOPraHUIeCKOM Cron naGopatopubii - 14 mr., crTon
xumun (A-310) MPENOAaBaTeIbCKUNA - 2 IIT., BBITSHKHOU
mkad - 1 mwr., mkad s nocyast - 1 mr.,

mkad gug mocynsl - 1 mT., cTOX

YUYEHUYECKUN TBYXMECTHBIH (MOHOOJOK) -
5 wT, MoKa - 4 IWIT, IOCKa ayIUTOpHAS
(menoBast) - 1 WIT., AIEKTPOIUIUTKA - 4 IIT.,
CIUPTOBKH, TEPMOMETPBL, XHMHYECKas
rnocyja.

3 | Komnerorepusii kinace (YJIK-812) Cron yueHuueckwit - 26 1T., CTON
IpenojaBaTeabCckuil -1 mr., ctyn - 26 wr.,
JIOCKa ayauTopHas (MapkepHas) - lmir.,
KOMIIBIOTEp - 19 miT.



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

HaumeHoBaHue 000PYyI0BAHHBIX Y4EOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI
. Ilepeyenb 0CHOBHOTO 000pyAOBaHHS
N/ | NPaKTHYeCKHUX U Ja00PaTOPHBIX 3aHATHIA,
NoMeleHuH JJISI CAMOCTOSITEILHOM
padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)
4 | AyaaTopus JUisl CaMOCTOSATEILHON PabOThI Croun yueHn4eckui - 26 mr., ¢ty - 26 mr.,

(T-401)

KOMITBIOTEP C BBIXOJIOM B CE€Th UHTEPHET -
16 .
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