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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumunnuHbl: ChopmMupoBaTb KOMMETEHLMUM obydatouierocs B 06racTu TEOPEeTUYECKUX OCHOB
XVIMUW, CBOMNCTB OCHOBHbIX KITACCOB HEOPraHNYECKUX BELLECTB, 3aKOHOMEPHOCTEN BaXHENLLIMX MPOLIECCOB B XUMUYECKMX
cucTemMax 1, KpoMe Toro, opMUPOBaHME U Pa3BUTUE Y CTYAEHTOB LIeNIOCTHOrO eCTECTBEHHOHAYYHOro MUPOBO33PEHNS.

1.2 3aaauv AUCUUNNMUHBIL:

* N3yyeHne TeopeTMUecKnX OCHOB HEOPraHMYECKOM XUMUM (COCTaB, CTPOEHME U XMMUYECKME CBOMCTBA MPOCThIX
OCHOBHbIX BELLECTB U XUMWUYECKUX COEAMHEHWUN, CBA3b CTPOEHUS BELLEeCTBa C YCMNOBUSAMU MPOTEKaHWUS XUMUYECKUX
NpoLIeCcCOoB. 3aKOHOMEpHOCTH npoTekaHus XUMUYECKMX npoLeccos, Teopus pacTBOpOB,
OKMCNUTENbHO-BOCCTaHOBUTESbHbIE NPEeBpPaLLEHUs).

« OBnageHne pyHaaMmeHTanbHbIMU NPUHLMNAMU U METOAAMM PELEHNs HayYHO-TEXHUYECKMX 3aaad

» ®OpMUPOBaHNE HABLIKOB MO MPUMEHEHUIO TEOPETUYECKMX 3HAHUIA AN O6BACHEHMS pe3ynbTaToB XMMUYECKUX
3KCMEePUMEHTOB.

» dopMUpOBaHMWE Y CTYAEHTOB eCTeCTBEHHOHAYYHOWM KapTuHbI MUpa.

» O3HAKOMINEHWE CTYOEHTOB C MCTOPMEN M MOrMKOW Pa3BUTUS XUMUU U OCHOBHbIX €€ OTKPbITUIA

1.3 TpeboBaHuA K NpeaBapuTEeNbLHOM NOAroTOBKE Oby4aloLlerocs:
MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHnue OCHOBLI AN (DOPMUPOBAHMS KOMMNETEHLIMIA, YKa3aHHbIX
B M. 2, NPU U3Y4YEeHUN OUCUMMIINH:

BeeneHune B cneumanbHOCTb
MaTtematuka

dunsmka

Skonorus

2 KOMNETEHUMN OBYYAIOLWWEIOCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OrMK-2: Cnoco6eH NpUMeHsATL COOTBETCTBYIOLWMI (PU3MKO-MaTeMaTMYeCcKUi annapaTt, MeToAbl aHanusa u
MoAenupoBaHUs, TEOPETUUECKOro U IKCNepMMEHTaNbHOro NCCreA0BaHUA NPU pelleHn NpodeccuoHanbHbIX
3apav

3HaTb: OCHOBbI CTpOEeHuaA BeLlecTBa u B3aMMOAENCTBUS BELLECTB.

YMeTb: noHnmaThb CYLLHOCTb XMMUYECKNX NpoLIeCcCoB N NMPUMEHATb OCHOBHbIE 3aKOHbl XUMUN.

BnapeTb: MmeTogamMm onnMcaHnsa XMMmMYeCKnx npoueccos.




3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

HavnmeHoBaHue n cogepxaHue pasaernos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

pabota

Tek.
(4achbl)

J1a6.
(vachbl)

CP
(4achbl)

MHHOBaL.

dopmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Paspen 1. CtpoeHue BewecTBa

Tema 1. CtpoeHune BeuwlectBa. OCHOBHble
cBefeHus O  CcTpoeHunm  atoma (B
peTpocnekTuee). KBaHTOBO-MexaHu4eckas
mogenb artoma. [lpuHUun  MUHMMYMa
aHeprun. MNpuHumn Maynu. Mpaeuno XyHaa.
Mpasuno KneukoBcKoro. Mopsagok
3anofHEeHNst ANEKTPOHHbBIX YPOBHEN.

Tema 2. [lepuogunyeckun  3akKOH W
nepuoanyeckas cuctema 3MIEMEHTOB
O.W.Mengeneesa. BaneHTHble 3MEKTPOHLI.
3anonHaemMocTb  BaneHTHbIX  YPOBHEMN.
OnEeKTPOHHbIE aHanorn. SHeprus cpoacTea
K ONeKTPOHYy W 3Heprus  MOoHU3auuu.
ATOMHBIE 7] WOHHble paguychl.
MeTannuyeckune " HeMeTannmyeckme
ceonictBa anemeHToB. OTHOCKTENbHas
anekTpooTpuuaTenbHocTe  no  [onuHry.
Mepunogmnyeckoe U3MeHeHne
KMCNOTHO-OCHOBHbLIX W OKUCIUTENbHO-
BOCCTaHOBUTENbHbIX COEVNHEHUN
OAHOTUMHbLIX COEOUHEHUA.

JlabopaTopHasi pabota 1. Xumwudeckme
npeBpaLLeHNsa BELLIECTB

Tema 3. Xumudyeckad CBA3b U CTPOEHUE
MOJIEKYIT. OCHOBHbIe BUObI "
XapakTepUCTUKN XUMUNYECKOWN cBA3U
(koBaneHTHasi, MOHHadA, MeTannuMyeckas) u
MEXMONEKYNSIPHbLIX B3aUMOEeNCTBUIA.
OHepreTuyeckme " reomeTpuyeckme
XapaKTepPUCTUKN cBdA3n. KoeaneHTHasd
CBA3b M MexaHu3Mbl €€ obpasoBaHus.
MonapHocTe cBA3W. MeTog BaneHTHbIX
cBazen. [mbpuamsaumss opbutanen u
reomeTpusi MOJeKyrl.

2,75
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Tema 4. dusmnyeckme U XMMMUYECKNE SABFEHUS.
Xumms KakK Hayka. OcHoOBHble
cTexmomMmeTpuideckmne 3aKOHbI XUMUN
(coxpaHeHuns1 Maccbl U 3HEpPruu, NMOCTOSIHCTBA
COCTaBa, KpaTHbIX OTHOLIEHUA, OOBEMHbIX

OTHOLLEHUHN, ABoragpo, 3KBMBAJIEHTOB)
OcHoBHbIE Knaccebl HeopraHu4yecKmx
coeguHeHun (OKCWAbl, KUCHOTbl, OCHOBaHMS,
amconuTbl, conn). HomeHknatypa.

OcHOBHble CBONCTBA.

JlabopaTtopHaa pabota 2. OnpegeneHue
3KBMBANEHTHOW MacChbl MarHus.

JlabopaTtopHasa pabota 3. NpocTbie BellecTBa:
MeTannbl U HemeTannbl

JlabopaTtopHasa pabota 4.0OCHOBHbLIE Kracchl
HeopraHM4ecKknx COEANHEHWI. Oxkcunabl.
OcHoBaHus

JlabopaTopHasi pabota 5. OCHOBHbIE Knacchbl
HeopraHudeckmnx coeguHeHun. Kncrnotol. Conu

Pasgen 2. OcHoBHble 3aKOHOMEpPHOCTH
npoTekaHnAa XMMnN4eCcknx npoLeccos

Tema 5. O6Lume 3aKOHOMEPHOCTU XMMUYECKUX
npoLeccoB. MNoHaTre o XMMUYECKON
TepmMoanHamuKe. TepmognHammyeckue
napameTpbl. CocTtosiHne cuctembl. DyHKLMM
COCTOSIHMSA cuCTeMbl. BHyTpeHHsAst aHeprus.
3aKkoH coxpaHeHusi aHepruu. [lepBoe Havano
TepmognHamukn. [oHsTMe 06 SHTanenuw.
MoHaTHe o Tepmoxumuun. Tennoson addekT
XUMUYECKON  peakuun.  TepMoxmmmyeckme
pacuéTbl. 3akoH ["ecca 1 cneacTene U3 Hero.
JlabopaTtopHasa paboTa 7. Tennosble 3 deKTbI
XUMUYECKUX peaKLmi

Tema 6. OHTponus. N3o0bapHo-
n3otepmmyeckmn  noteHuman, CsobogHas
3Heprus Mb6ca. HanpaBneHHoOCTb
XUMWNYECKNX npoLLeccos. PacuéTnl
BO3MOXHOCTU CaMOornpoun3BObHOMo

npoTeKaHnA npouecca.

n,;3,n3,T




Tema 7. Xumndyeckasn KuHeTuka. [eTeporeHHble
N roMOreHHble cucTeMbl.CKOPOCTb FOMOreHHbIX
peakuni. 3akoH  pgencTBylOWMX  Macc.
KoHCTaHTa CKOPOCTU XUMUYECKOW peakuuu.
3aBMCMMOCTb  CKOpPOCTM OT  Temnepartypbl.
MpaBuno BaHTt-Nodda. JHeprusa akTnBaumu.
YpaBHeHue AppeHunyca. MoHaTne 006
aKTMBMpoOBaHHOM  komnnekce [loHATME O

nepexoaHom COCTOSIHUM. Katanus.
Xummyeckoe paBHOBecCHe. KoHcTaHTa
paBHOBeECUS. CwmelleHne XUMMYECKOro
pasHoBecus. NpuHumn Jle WaTtenbe

JlabopaTopHas pabota 7. BnunsHune

KOHLUEHTpaUMM pearvpylolumMx BeLlecTB Ha
CKOPOCTb XMMUYECKOW peakumm

JlabopaTopHasi paboTta 8. Brnivanune
KaTanu3atopa Ha CKOPOCTb  XMMMW4YECKOM
peakumu.

JlabopaTopHasi pabota 9. BnusaHne pasnmyHbIx
(PaKTOpoOB  Ha  COCTOSIHWE  XMMMWYECKOro
paBHOBECUS

Tema 8. PactBopbl. BogHble pacTBOpbI.

Cnocobbl BblpaXeHus KOHLIeHTpauun
pacTBOpOB (monsipHas, HopMarbHas,
mMaccoBasi 4ONsi pacTBOPEHHOrO BELLECTBA) U
B3aMMOCBSI3b mMexay HUMM. Teopus
anekTponuTMdeckon amccoumaumm. Cnabble m
CUIbHblEe SMEKTPONUTLI. CtyneHyaTas
avccoumnaums. CteneHb " KOHCTaHTa

avnccounauun. duccoumaumsa KUCHOT, COnen u
OCHOBaHWIN B BOAHbIX pacTBOpax.
JlabopaTopHas pabota 10. MoHHoe
paBHOBECUWE B pacTBopax KMCIOT U OCHOBaHUMA.
JlabopaTopHas pabota 11. PacTteopbl
3NEKTPONUTOB N NX CBOWCTBA

Tema 9. PaBHoBecus B pacTtBopax
3NeKTPONUTOB. VIOHHOE npou3BedeHne BoApbl.
pH u pOH. TlloHaTve 06 wHAUKaTOpPaX.
'moponns  conen. Tunbl  rmgponusa B
3aBMCMMOCTHU oT npvpoabl conm.
lMpousseneHne pacTBOPUMOCTMU.
JlabopaTopHasi pabota 12. N'maponus conen.
JlabopaTopHasi pabota 13. PacTBOpUMOCTb
anekTponMta B MNPUCYTCTBUN OAHOUMEHHbIX
MoHoB. PacTBOpMMOCTb ManopacTBOPUMbIX
3NEeKTPONNTOB

Paspen 3. OkucnnTenbHo-
BOCCTaHOBMWTESbHbIE NPOLIECCHI

1,3,03




Tema 10. OkucneHne n BOCCTaHOBIEHME.
Okucnutenu wn BoccTaHoBuTENW. MeTogbl
COCTaBMEHUS YPaBHEHUA  OKUCIUTESTbHO-
BOCCTaAHOBMUTEIbHbLIX peakunii (3NEKTPOHHbIN
N MOHHO-3MEKTPOHHbIN GanaHchkl). [encreune
KUCMOT U WernoYven Ha MeTannel.
JlabopaTopHasi pabota 14. OkucnuTenbHO-
BOCCT@HOBMWTENbHbIE  CBOWCTBA  MPOCTbIX
BELLECTB

JlabopaTtopHaa pabota 15. OkucnutensHo-
BOCCTaHOBMUTENbHAsA OBONCTBEHHOCTb
coeIHEHUN.

Tema 11. 3nekTpoxMMmmyeckue npoLecchbl.
OnekTpoaHbIi noTeHuman. Pag ctaHgapTHbIX
ANEKTPOAHbIX NnoTeHLNanos.
FanbBaHW4eckumn 3MNEeMEHT.
OneKTpoABMXYyLLAa cura ranbBaHUYECKOro
anemeHTa. Pacuyétbl 3/C.

JlabopaTtopHasi pabota 16. OnpeaeneHue
3MEKTPOAHOro  noTeHuMana ¢ pasHou
KOHLIEHTpauuen noTeHumanonpesensoLwmx
MOHOB.

Tema 12. QnekTpoxMMmyeckue npoLeccobl B
TexHuke. Kopposus metannos. MeTtoabl
3alWuTbl  OT  KOPPO3UU.  AKKYMYNATOPbI.
OnekTponua pacnnasoB n BOAHbIX
pacTBOpPOB. MHepTHble ¥ aKTuBHblE
ANeKTpoabl. 3aKoHbI aAneKkTponuaa.
OnekTponuTuyeckoe nonyveHve "
padhuHMpoBaHNe MeTansos.

JlabopaTtopHass  pabota 17.  3awwuta
MeTansnoB OT KOPPO3nN.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyToyHas
aTTectauus (3aver)

17

34

56,75

0,25

Bcero koHTakTHas paborta n CP no
AUCUUNINHe

51,25

56,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eBHbIM MiaHoM He NpeaycMOTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOW ATTECTALUKU
5.1 OnucaHue nokasartenien, KpUTepueB M CUCTEMbI OLLEHUBaHNA Pe3ynbTaToB 00yYeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMokasaTenu oueHnBaHUA pe3ynbTaToB 06ydYeHus
KOMMNeTeHuuu cpeactea
1. N3naraet 6a3oBble XMMUYECKME 3aKOHbI U UMEEeT NpeAcTaBneHne o
XUMUYECKMX ABMEHUSX 1. Bonpocebl YCTHOro
OnK-2 2. [eMOHCTpupyeT npumeHeHne 6a30BbIX XMMUYECKMX 3aKOHOB K|cobecemoBaHusi
peLueHnto 3agay 2. MpakTuko-
3. Wcnonb3yeT TeopeTU4eckMe 3HaHUS Mo XMMUKM AN peLleHus |OpMeHTUPOBAHHbIE 3agaHnst
npakTU4eckux sagay




5.1.2 Cuctema v Kputepmum oLeHNBaHUA

Lkana oueHuBaHus

Kputepum oLeHMBaHUa chopMMpOBaHHOCTY KOMMETEHLMI

YcTHoe cobecenoBaHue MucbMeHHas paboTa

Ha ycTHom cobecepnoBaHuu oby4atoLumiics
nokasblBaeT BCECTOPOHHee W rnybokoe
3HaHME  OCHOBHbIX  3aKOHOB  Xumuu, |OByyalolMiics  OeMOHCTPUpYeT npaBuUnbHOe
cBOGOOHO OpWEHTUPYEeTCA B OCHOBHbIX [MOHMMaHWe  YCroBWA  3agayu, BnageHue
MOHATMAX, TEpPMUHAX WU OMNpeaeneHusiX; [HaBblikaMu ero adHanusa, BblBopa HYXHbIX
ycBoun OCHOBHYI0 M 3HaKoOM c|3akoHOB ¥ hopMyn Ans ee pelleHus, 3HaHue

3auTeHo [ONOSTHUTENbHON nMTepaTypoPl; MOXeT pa3MepHOCTel7I XUMUYECKUX BENMYUH. YMeeT

00BACHUTb B3aMMOCBS3b OCHOBHbIX [MpUMEHATb  MaTemMaTuyeckuii annapat  Aans
XUMUYECKMX 3aKOHOB W UX 3HA4YEeHWe LNs |peanu3auun nnaHa pelwleHuns 3agayn. Monyuun
nocriegytoLiemn npodeccuoHanbHOM [NpaBuIbHbIN oTBeT 7 MOXeT ero
[eATenbHOCTN; NPOSIBNSAET  TBOPYECKUE [MHTepnpeTupoBathb.

CMOCOBHOCTU B UCMOMb30BaHUN y4eBHOro
MaTepuana.

Obyvalowmminca He wumeeT [AOCTAaTOYHOrO
YPOBHS 3HAHWUA AUCUUMINHBI, HE MOXeT
cchopmynmpoBaTb OCHOBHbIE 3aKOHbl |OByYaloLWniicss He MOXeT npoaHanu3npoBaTb
XUMWUK; MIIOXO OPUEHTUPYETCH B OCHOBHbLIX |YCIOBWE 3adayun, HaMeTUTb NIlaH ee peLueHus

He 3a4yteHo NOHATUAX W onpederieHnAax; nioxo 3HaKom |MJf1oxo opueHTunpyeTca B XUMUHECKNX

C OCHOBHOM nMTepaTypoﬁ; ponyckaeTt npu |BenndnHax, He Brageetr MarteMaTtn4ecCknm
OTBEeTe Ha 3a4eTe CylleCTBEHHbIE OLUMOKM 1 annapaTtom.

HEe MOXeT YCTpaHUTb UX [axe noa
PYyKOBOACTBOM MnpenogaBatens.

5.2 Tunosble KOHTPOJIbHbI€ 3ag4aHNA WU UHbIe MaTepuanbl, HeobxoauMbIle ANA OLEHKU 3HaHUM, yMeHMVI,

HaBbIKOB

1 (unn) onbiTa AEATENBLHOCTU

5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | $dopmynmMpoBKM BONPOCOB
Cemectp 1

1 BopopogHas casb. O6Lwasa xapaktepucTunka. BrnimsaHne BogopoaHoi CBA3N Ha CBONCTBA BELLECTB.
MexmonekynapHas n BHyTpUMOIeKynspHas BogopoaHas cBasb. [pumepsbl.

2 MexMornekynsipHele B3aumogencTeus (cunbel Ban-gep-Baanbca). Obwas xapaktepuctuka. Bugbl. BnnsaHue Ha
CBOWCTBA BELLECTB.

3 MpegomeT 1 3agayn xmummmn. BellecTtBo 1 none — aAse hopMbl CyLLLECTBOBaHMA MaTepun. Puanyeckue m
XUMUYECKME ABIIEHUS.

OCHOBHbIe 3aKOHbI U MOHATUS XUMUW: 3aKOHbI COXPaHEHWUs1 MacChbl U 3HEPTUK, 3aKOH MOCTOSIHCTBA COCTaBa U

4 3aKOH KpaTHbIX OTHOLLEHUN (bepTonnnabl U 4anbTOHWAbI), 3aKOH OO BLEMHbBIX OTHOLLEHMWI U 3aKOH ABOragpo.
Monb, Konn4yecTBo BellecTBa.

5 3aKoH 3KBMBANEHTOB. OKBMBAIEHT N 3KBUBANEHTHAsA Macca ay1eMeHTa, NPOCTOro U CIIOXHOMO BELLECTBA B
O0BOMEHHbIX 1 OKUCIIUTENTBHO-BOCCTAHOBUTESNbHbIX PeakUMsX.

6 Knaccbl HeopraHmyeckmx coeanHeHun Ha npumepe conen. CpegHue, Kuchnble, OCHOBHbIE. CBOWCTBA, NpUMepbI
peakuun, rpadudeckne popmynbl

7 MpegMeT XMMMYEeCKo TEPMOAMHAMUKA U Lienn ee nsydeHus. NepBoe Havyano TepmMmognHamuki. PyHkumum
COCTOSIHUA 1 OYHKUMM npouecca.

8 BHYTpeHHsS1 3HEprusa 1 ee U3MEeHeHMe B XMMMYECKOW peakunn. Tennosble 3pdekTbl B U3OXOPHOM U M300apHOM
npoueccax. [NoHsaTne sHTanenun. Buabl sHTanbnmu. NMoHATUE O 3K30- N 3HOOTEPMUYECKUX NpoLieccax.
3akoH Necca. Cneacteust U3 3akoHa 'ecca. Tepmoxmmumyeckue ypaBHeHus. PacyeT TennoBbix adhdeKkToB

9 XUMUYECKNX peakLuii C UCMONb30BaHMEM CTaHOAPTHOW aHTanbnNnu obpasoBaHusi BellecTaa. Npumepsbl
pac4yeToB.

10 BTopoe Havano TepmogmHamukn. QHTponus. MrUKpo- U MakpOCOCTOSIHMSA CUCTEMbI. TepMognHaMmmnyeckas
BEPOATHOCTb CUCTEMbI. PacyeT naMeHeHnss aHTponuu Ans XMMudecKkon peakumu. NpuBecTt npyumepbl pac4eToB
HanpaBneHune xmmMmyeckoro npowecca. Xapaktep nsmeHeHus aHeprmumn M'mbbca kak kputepum

11 TEPMOLMHAMMYECKON BO3MOXHOCTM CaMOMNPOM3BOSIbHOMO NpoLiecca (Mnn HEBO3MOXHOCTH). MNpuBecTy Npumepsl
pac4eToB.

MpeameT XMMMYECKOWN KUHETUKN U Lienn ee ndyyeHnsi. CKOpoCTb XMMNYECKOWN peakuun (CpeaHsas N UCTUHHaS).

12 3aKoH OeNCTBYIOLLMX MAacC — OCHOBHOWM MOCTyNaT XMMUYECKON KMHETUKN. PUINYECKUI CMbICIT KOHCTaHTbI
CKOPOCTH.

13 BrnivsHne TemnepaTtypbl Ha CKOPOCTb XMMmudeckomn peakumm. MNMpasuno BaHTt-IMNodda. YpasHeHne AppeHuyca.
OHeprusa aktmBaumn. E€ dmsmnyecknii cmbicn. Cnocobbl akTuBaLmMmM MOMEKY!T.




KoHcTaHTa paBHOBECUS XMMUYECKON peakumn. E€ dpmanyecknii cmbicn. 3aBUCMMOCTb KOHCTaHTbI paBHOBECUSA OT

14 TemnepaTtypbl. CBsI3b KOHCTAHTLI pAaBHOBECUS C 3MeHeHneMm cBoboaHom aHeprmn M'mbbca. PacuéTol.

15 "OMOreHHble 1 reTeporeHHble XMMUYECKNe peakummn. BoipakeHusa ons KOHCTaHTbl paBHOBECKS.

16 MpuHuun Jle-WaTenbe. BnusiHne nameHeHns KOHLEHTpaUmm1, 4aBNEHNs U TeMNepaTypbl HAa COBUM XMMNYECKOTO
paBHoBecus. [pumepbi.

17 PacTtBopbl. Bugbl pactBopoB. XKngkme pacteopsbl. [pouecc pacTBOpeHUs C TOYKU 3pEHNS TEPMOAMHAMMKMN.
BopHble 1 HEBOAHLIE pacTBOPbI.
KonnuraTtveHble CBOMCTBA pacTBOPOB HESNEKTPONUTOB U 3NEKTPONMTOB (4aBfieHMEe HACbILLEHHOrO nNapa Hag

18 pacTBOPOM, OCMOTMYECKOE AaBfieHne, NOHWXKeHE TeMnepaTypbl 3amep3aHuns 1 NoBbILLEHNE TeMnepaTypbl
KUMEHUS pacTBOPOB).

19 KOHW—IeCTBeHI:IaH XapakTepucTuka cocTaBa pacTBopa — KOHUeHTpauus. dnsmdeckuii cmbicn. Bugpl
KOHUeHTpaumin. Bzaumocsasb mexay HuMu, Obnacty UCnonb30BaHuUs.
Cnabble anekTponuTbl. CTeneHb guccounaumm W KOHCTaHTa anccoumnaumm Kaouce. — xapaktepuctukm cnaboro

20 |onmekTponuTta. Pacyet cteneHu guccoumauumn n Kguce ns namepeHuin anektponposogHocTu. Nx dusnyeckui
CMbICH.

21 Kuncnotbl, conn, 0OCHOBaHWSI C TOYKM 3PEHNS TEOPUM SNEKTPONUTUYEcKkon anccoumnaunn. Obime ceoncTea.
YpaBHeHMs guccoumauumn B BOOHbIX pacTBopax.

22 MoHHoe nponsBeneHme Boabl. Ero gomanyeckuin cmbicr. Bo;:iopoquuZ nokasarenb pH. N rugpokcunbHbIN
nokasatenb pOH. PacueT pH ans anekTponnToB pasnnu4Hon cummeTpun. MNMpumepsl

23 CunbHble anekTponuTbl. NoHATME 06 akTMBHOCTM pacTBopa anekTponuta. dnsmyeckuii cmbicn koadppuumneHTa
akTMBHoCTU. NpuMepbl pacyeTa akTMBHOCTMU

24 M'maponua. CTeneHb 1 KOHCTaHTa rmaponuaa. BnvsaHmne pasnuyuHbix hakTopoB Ha paBHOBECKE npouecca
rmgponusa. Npumepsbl

o5 reTepOFeHHbl? paBHOBeCUSI B pacTBopax anekTponutos. [pon3seaeHne pactBopumocTu. Pacyér
KOHLIEHTPALMA MOHOB B HACbILLEHHbIX pacTBOpPax ManopacTBOPUMbIX S/1EKTPONIUTOB

26 Onpe,qepewe OKI/ICJ'II/ITeJ'IbHO:BOCCTaHOBI/ITeJ'IbHOﬂ peakummn. Tunbl OKUCIUTENBbHO-BOCCTAHOBUTENBHbIX
peakuun. CpaBHEHME MOHATUN "CTENEHb OKUCIIEHMA" N "BaneHTHOCTL"

27  |OcHOBHbIe okMcnUTenu n BocctaHoBuTenu. MNMprumepsl peakuun ¢ ux y4actmem.

28 [encTtBre KMCnoT u weno4ver Ha meTannbl. OCHOBHblE 0COBEHHOCTM

29 MeTog aneKkTpOHHO-MOHHbIX Nonypeakumii. lNpaBuna ypaBHMBaHWUSI OKUCIUTENbHO-BOCCTAHOBUTESNBHOW peakLmm
B pactBope. [pumepbl
MexaHn3m BO3HWKHOBEHMWS OBOVMHOMO 3NIEKTPMYECKOro Crosi U ckadka NoTeHumnana Ha rpaHvue pasgena

30 MeTarn-pacTBop aneKkTponuta. PaBHOBECHbIN 3aNEKTPOAHbLIV NoTeHuuan. YpasHeHne HepHcta. AHanua
ypaBHEHWSI.

31 OneKTpoABMXKYLLAs CuIa ranbBaHUYECKOro afieMeHTa 1 paboTa ranbBaHu4eckoro anemeHta. Pacuét 3C.

32 CTaHaapTHbI BOOOPOAHbIN anekTpod. BogopoaHas wkana noteHunanos.

33 OnekTpogb! | poaa (ycnoBHoe o603HaveHne, paBHOBECHAs SMEKTPOAHasi peakums, BolpaXeHune ansi
noteHumana). Mpumepsbi.
Psag ctaHgapTHbIX 9NeKTPOoAHbIX NOTEHLMAaNoB. QKCnepuMeHTanbHoe onpeaeneHe ctTaHgapTHOro noteHumana.

34 Mcnonb3oBaHne cTaHAapTHbIX 3MEeKTPOAHLIX NOTEHLMANOB ANs onpeaenenns HanpaeneHUs XMMUYECKUX 1
9NEKTPOXMMMYECKMX npoueccos. Mpumepbi.

35 Kopposusa metannos. Buabl Koppo3un. AnekTpoxmMmyeckas Kopposus. Xummudeckas kopposus. lNMpumepsi.

36 MeToabl 3awwmTbl OT KOppo3uu. Mpumepsbl.

37 OneKkTponu3 pacnnaBoB 1 BOAHbIX PACTBOPOB 3NEKTPONMTOB. VIHEPTHBIE 1 aKTUBHbIE ANEKTPOAbl. 3aKOHbI
aneKkTponuaa

38 Akkymynsatopbl. KncnotHbele v wenoyHble. JIutui-noxHele. MpuHuun paboTtel. MNpumMmeHeHne Ha NpakTuke.

39 MpakTnyeckoe NpUMeHeHNe aNekTponu3a. SNeKTponMTuyeckoe papHMpoBaHme MeTanmnos,
ranbBaHOMMAaCTMKa, ANEKTPOXMMUYECKas NonMpoBKa u ap.

40 | XMMuYecKuii anemeHT. Tunbl KnaccudukaLmm XMMmMyYecknx anemeHToB. CTpyKTypHasa opraHusaums BeLecTsa.

a1 Atomunctmnyeckasi Teopusi. CTaHOBNEHNE COBPEMEHHOW TEOPUN CTPOEHUSA aToMa (Teopumn [JanbToHa, TOMCOHa,
Pesepdopaa)

42 CtpoeHune atoma Bogopogaa no H.bopy. MNoctynatel Bopa. HegocTtatku Teopum.

43 KOpnyCKyﬂﬂ"pHO-BOJ'IHOI?OIZ Ayanuam anekTpoHa. Nigen Nnaxka, ae bponns, ypasHeHue WpeguHrepa, npuHUmn
HeonpeaenéHHocTu MenseHbepra.
CoBpeMeHHble NpeacTaBneHns 0 CTPoeHMn aToma. KBaHTOBO-MexaHu4eckas MogeNb CTPOeHUs atoma.

44 MoHsiITWe anekTpoHHOro obnaka. KeaHToBble yncna. MpaBuna 3anofnHeHns aToMHbIX opbuTanel anekTpoHamu:
NPUHLMN MUHUMYMa 3Hepruun, npaesuno XyHaa, npaesuno Kneukosckoro, npuHumn Maynu.

45 lMepuoguyecknin 3akoH 1 Nepuoguyveckas cuctema xmmmdecknx anemeHToB [.M.MeHgeneesa. Nepuognyeckas
Tabnuua kak rpaduyeckoe npeacTaBeHne NepuoaNYECcKOro 3aKkoHa 3N1EMEHTOB.

46 MeTtannel. Obwasa xapakrepucTuka.

47  |s- n p-meTannbl. Obwas xapakTepucTmka

48  |d-meTannbl obLas xapakTepucTumka.




Xumunyeckast cBsizb. ObLUMe NpeacTaBreHus (3HepreTyeckue U reoMeTpuYeckne XxapakTepucTuky cBsaau). Tunbl
49  |xuMuYeckom CBA3M (KoBaneHTHas!, MOHHas, MeTannuJyeckas) — onpegeneHus. Npumepbl CoOeaMHEHNIA C
paccMaTpuBaeMbIMy TUMAMU CBA3EN.

KoBaneHTHas nondpHasa n HenonsapHasa CBA3b. MexaHn3mbl 06pa3OBaHVIF| (ﬂOHOpHO-aKLI,eI'ITOprIVI n

50 OBOMEHHbIN).

51 MeTog BaneHTHbIX CBA3EN. OCI:!OBHbIe nonoxeHus. floctonHcTea n Hegoctatkn. ObnacTe NnpuMmeHeHus. dpyrue
TEOPWUN ONUCaAHUS KOBANIEHTHOWN CBSA3M.

52 Teopusa mbpuansaumn. Bugbl rubpmamsaumn. CBA3b reomeTpmm MOMeKyn ¢ Tunom rubpuamnsaumm. Mpumepsi

MOJ1eKysn C pa3jiMd4HbIMU TUNamMun I'VI6pVI,D,VISaLWIVI.

53 |WoHHas cBssb. O6Lan xapaktepuctuka. O6nacTtb npumeHeHus. MpuMepbl BELLECTB C UOHHBIM TUMOM CBSI3W.

54  |MeTannuyeckas ceasb. O6LLasA xapakTepucTika. 3o0HHas Teopust KPUCTaroB

5.2.2 TunoBble TeCTOBbIe 3a4aHUSA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

Tunosble NPaKTUKO-OPNUEHTUPOBaAHHbIE 3a4aHNA HaxXoOATCA B NPUIIOXEHUN K AanHon P

5.3 MeToanyeckue maTtepuansi, onpegensilolimMe npoueaypbl oleHMBaHUA 3HaHUWA, YMeHUIW, BnaaeHU (HaBbIKOB
1 (MnKN) NPaKTUYECKOro onbiTa AEeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsAoK NMKBUAALMY akaaeMmyeckomn
3a10/KEeHHOCTHN

MpoBeaeHe MPOMEXYTOYHON aTTeCTaUun pernaMmeHTUPOBaHO foKasibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHune o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obydarowmxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnimHe

YcTHagda X lMucbMeHHas X KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauuu no gucunninunHe

* Bo3amoxHocTb nonb3oBaTtbes [epuoanyeckon Tabnuuen anemeHtoB [.M.MeHngeneeBa, cnpaBOYHbIMU
TabnuuammM pacTBOPMMOCTM, KOHCTAHT Auccoumaumm cnabbix 3MeKTponuTOoB, NPOWM3BEAEHWUA  pPacTBOPUMOCTH,
CTaHOapTHbIX 3NEKTPOAHbIX MOTEHUManoB, CTaH4APTHBIX TEPMOANHAMUYECKMX BENTUYMH, KanbKyNaTOPOM.

* Bpems Ha NOAroToBKy oTBETa Ha 3a4€Te 45 MUHYT.

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHBI
6.1 YuebHasa nutepatypa

ABTOp 3arnasue | M3patenbcTBO oo nspaHua | Ccbinka
6.1.1 OcHoBHas y4yeb6Has nuTepaTtypa
Mpecc . A. OcHoBbI 00LLEe XMun CaHkT-leTepbypr: 2017 http://www.iprbooksh

XUMN3OAT op.ru/67353.html

Bapkosckui  E. B.,|O6wasn xumns MUHCK: BbiLLSiiLLas http://www.iprbooksh

TkaueB C. B., ' 2013 op.ru/35509.html
LiKona

MeTpyweHko J1. T

6.1.2 lononHuTenbHasa y4yebHas nutepatypa

JI.M. Appawesa, T.J1.|[paktukym no obuien xumun| M-Bo obpasoBaHus 1 http://nizrp.narod.ru/
JlykaHuHa, N.C.|[TekcT]: yueb. nocobue Haykun PO, BLUTO 2017 metod/kafobshineorg
Mwuxannosa cnerynTpA. - CNo.: h/19.pdf

BWTS CMN6rynrta

M.A. PagunH, B.A.[Xumna. [Tekct] Y.1: yueb. http://nizrp.narod.ru/c

M-Bo ob6pasoBaHus n

Cuvraes :Ziamiec.(ﬂﬂﬂ CTYAEeHTOB Hayku P®, CM6MTYPI. — 2009 hemiradin.htm
o Chno.: CrerrTyper

cneumanbHoCTeNn

T.J1. Nlykanunna [ v ap.] |O6was xumma [Tekct] Y.1. ;[ M-Bo o6pasoBaHus u http://nizrp.narod.ru/o
y4ebHo-MeToanYeCKoe Hayku PO, CN6ITYPIM. — 2005 bshchen41.htm
nocobue CI6.: CMerTypPI

TJ1. JlykaHuna, T.T.[Xumuyeckmn MUHUMYM. http://nizrp.narod.ru/

OBYMHHUKOBA Knacchl HeopraHn4ecknx metod/kafobshineorg
COEaVHEHWN. CtpoeHune| M-Bo obpasoBaHus n h/2018_07_07_01.pd f
BewlecTtBa. PactBopbl ( ans| Haykm P®, CIM6ITYPII. — 2010

CaMOCTOSITENIbHOMN paboThl Cre.: CrierTyprn
ctygeHtoB) [Tekct]:  y4yeb.
nocobue




N.C. Muxannoea [u|Xumus. WHaveugyanbHble http://nizrp.narod.ru/

apl 3afjaHua aOns  CTyOeHTOoB IM-BO 06pa3oBAHMSI 1 HayK metod/kafobshineorg
kypca HEXUMMIECKMX| 5, CM6ITYPT. — CI6.: 2013 |VLpdf
creyunanbHocTen [TekcT]: ’ Cr6-rTYPN
y4ebHO-MeTOaMYEecKoe
nocobue

Mpecc U. A. Xvmuns CaHkT-lMNeTepbypr: http://www.iprbooksh

HaunoHanbHbIn
MUWHepanbHO-ChIpbEBOW
yHuBepcuTeT «[ OpHbIN»

2014 op.ru/71710.html

6.2 NMepeuyeHb npodheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUMOHHO-CNPABOYHbIX CUCTEM

OnekTpoHHO-6nbnmoteyHas cuctema IPRbooks [QnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTO CIB MNYMTAO [QnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

NHdopmaumoHHaa cuctema «EguHoe okHO pgocTyna kK obGpasoBaTenbHbiM pecypcam. Pasgen. Xumusa»
[OnekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepaTtnBHas 1 cnpaBovHas 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

Bubnuoteka XvMunyeckoro dakyneTeTa My [OnekTpoHHbI pecypc] URL:
http://www.chem.msu.ru/rus/library/welcome.html

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHseMoro NporpamMmmMHoOro oéecrnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OoCcyLIeCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyaunTopwus OcHalleHne
MynbTumeaniiHoe obopynoBaHme, cneunannampoBaHHas mebenb, gocka
JlekumoHHas y A PYA H P A
aygutopusi
Habop nabopaTtopHbli Ans  npoB-AeHusi paboT no xumuun, pH/ HB — MeTpebl, BeCcbl TabopaTopHble,
5-211 TepMocTaT, gucTunnaTop. Xummndyeckasa nabopartopus kagenpbl oOLen n HeopraHM4YeCcKon XMMnm

C HeoGXoAMMbIMM peakTBamy U naGopaTopHbiM 0GopyaoBaHWeM (NPo6MpKWM, MNaHweTbl C
HabopPOM peaKkTUBOB, CTAHAAPTTMTPbI U NMpoYee).

MpunoxeHune




MpunoxeHune

paboyen nporpaMmmMbl QUCLMMNITUHDI XMKNA

HaumeHosaHue OUCuUnﬂUHbI

no HanpasneHuio nogrotoekn 13.03.01 TennosHepreTnka n TennoTexHuka
HanmeHoBaHwue Ol (npodungd): dHepreTnka TENNOTEXHONOMN

5.2.3 TunoBble NPaKTUKO-OpUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

Ne n/n |

Ycnosusa TMNOBbIX NPaKTUKO-OPUEHTUPOBAHHbIX 3agaHunin (3ap,aq, KeIZCOB)

Cemectp 1

1

OnemMeHT HaxoauTcsa B YeTBepTOoM nepuoge, VA rpynne. OnpegenuTe NOpsSAKOBbLIN HOMEP 3feMeHTa U
COCTaBbTE 3M1EKTPOHHYI0 hopMyny ero atoma. K Kakomy ceMencTBy 311EMEHTOB OH OTHOCUTCA? HaszoBuTe
€ro 3NEeKTPOHHbIE aHaNoru.

HokaxwuTte, yto And anemeHToB |IA rpynnbl Neproanyeckn NoBTOPSETCH AMEKTPOHHAas KOHUrypaums
BaNeHTHbLIX YPOBHEMN.

w

Ob6bscHuTE CTPOEHNEe MOMEKyIbl aMmMuaka Ha OCHOBE MeTOAa BaneHTHbIX CBA3EN

Mpn nponyckaHun cepoBofopoaa Yepes OpomHyto Bogy o6bemom 50 M1 Bbinan ocagok cepbl Maccom
0,189 r. OnpeaennTe MONAPHYIO KOHUEHTpaumo 6poma B pacTBope GpOMHON BOALI, ECIM BbIXOA CEPbI
coctasmn 90%.5

Paccuutante nsmeHeHue sHTanbnmMm B peakumm ropeHunsi ceposogopoga Ha2S(r.)+ 1%202 = H20(k.) +

SO2(r.), ecnv n3BecTHO, YTO TeNNOTLl 0Opa3oBaHns (AH? 2908 ) BewectB Anst H2S(r.), H20(x.) n SO2(r.)

paBHbl COOTBETCTBEHHO —20,17 k[hx/Monb, —286,0 kx/monb, —297,0 kx/Monb. 3anvwunte
TEPMOXUMUNYECKOE YpaBHEHUE peakumun. OnpegenuTe TMN peakumm: 3K30- Un aHAoTEPMUYECKas.

Paccuutainte nsmeHeHue csobogHoum aHeprum M'mbbca B peakuumn ropeHus ceposogopoaa HaS(r.)+ 1202
= H20(k.) + SO2(r.), ecnun n3BecTHo, YTO M3MeHeHusa csoboaHom aHeprum ubcca obpasoBaHus  (

AG? 298) BelecTB ans H2S(r.), H20(k.) n SOz2(r.) paBHbl cooTBeTCTBEHHO —33,8 K[ x/Monb, —237,24

k[bx/monb, —300,2 k[x/monb. Onpeaennte BO3MOXHOCTbL CaMOMNPON3BOSNIbHOIO NPOTEKaHNS AaHHON
peakuuM Npu CTaHAAPTHBIX YCIOBUSIX.

BblunMcnuTb HaYanbHble KOHLIEHTPALIMK MOSIEKYNSIPHOIO Xropa v okeuaa yrnepoga (I1), a Takke KOHCTaHTy
paBHOBECUS, €Cnu paBHOBECHbIe koHUeHTpaumu: [Clz] = 0,3 monk/n; [CO] = 0,2 monb/n; [COCl2] = 1,5
MOnb/n.

CKOMbKO MO Macce HYXXHO B35iTb €4KOro Kanu 1 BoAbl, 4T0bbl npurotoButb 75 n 12%-Horo pacteopa ¢
nnoTHocThlo = 1,1 r/mn. OnpegenvTte ero MonsIPHYHO KOHLIEHTPaLMIO.

HanucaTtb ypaBHeHMs ruaponusa, kauecTBeHHO onpeaenutb pH pacTtBopa v onpeaenuTb TUN rmgponusa
Ha npumepe conent  ZnClz, K2SOz u CrzSs.

10

CocTaBbTe MOHHO-3JTIEKTPOHHbIE CXeMbl cleayLunx 0.B8.p.:
a) Nal + H2SOa(koHu.) — |2 + SO2 + Na2S04 + H20

6) K2Cr207 + NaCl + H2SO4 — Clz2 + Cr2(SOa4)3 + K2SO4 + Na2S0Oa4 + H20

11

Paccuutats O[IC cTaHAapHOro MeAHoO-LMHKOBOIO rarnibBaHM4eckoro anemeHTa. CoctaBUTb CXemy
ranbBaHWYECKOro 3reMeHTa, HanucaTh YpaBHEHUs peakLui, NPOoTeKaoLWMX Ha KaToae 1 aHoae u
CyMMapHOe ypaBHeHWe 3TUX NPoLieCCoB.
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