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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuHbl: ChopmmnpoBaTe KOMMETEHLUN 0By4YatoLLerocsi B 06rnact TEOpPETUYECKNX OCHOB XMMUU,
CBONCTB OCHOBHbIX K/acCOB HEOPraHU4ecKMX BELLECTB, 3aKOHOMEPHOCTEN BaKHEMLIMX MNPOLECCOB B XMMWUYECKUX
cuctemax u, Kpome Toro, hOpMUPOBaAHNE U Pa3BUTUE Y CTYAEHTOB LIENIOCTHOMO €CTECTBEHHOHAYYHOrO MUPOBO33PEHUS.

1.2 3apauv AUCUUNNUHGI:

* N3ayyeHne TeopeTnyecknx OCHOB HEOpPraHMYecKOW XMMUK (COCTaB, CTPOEHUE U XMMUYECKME CBOMCTBA MPOCTbIX
OCHOBHbIX BELLUECTB U XUMUYECKMX COEOMHEHWUN, CBA3b CTPOEHUS BELLEeCTBa C YCMOBUSIMU MNPOTEKAHUS XMMWUYECKUX
npoLEeccoB. 3akoHOMepHOCTH npoTekaHusi XUMWNYECKNX npoL,eccos, Teopusi pacTBOpOB,
OKUCMNNTENBHO-BOCCTAaHOBUTESbHbIE MPEBpPALLEHNS).

» OBnageHue cyHaameHTanbHbIMU NPUHLMNAMN U METOAAMU PELUEHUS HayYHO-TEXHUYECKMX 3agay

* dopMmnpoBaHMe HaBbLIKOB MO MPUMEHEHWNIO TEOPETUYECKUX 3HAHUN AN OObACHEHUS pe3ynbTaToB XMMUYECKMX
3KCNEPUMEHTOB.

» dopMUpOBaHME Y CTYAEHTOB €CTECTBEHHOHAYYHOW KAapTUHbI MUpa.

* O3HaKoOMIIEHNE CTYAEHTOB C UCTOPMEN W FIOTMKOW PasBUTUSE XUMUN N OCHOBHbBIX €€ OTKPbITUI

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:
OncumnnuHel, n3yyeHHble Ha NpeaLecTByOLLEM YpOoBHE 06pa3oBaHns

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-1: Cnocob6eH NpUMeHATb eCTeCTBEHHOHaY4YHble U OO enHXXeHepHble 3HaHUA, MeTOAbl MaTeMaTU4ecKoro
aHanusa u MmoaenupoBaHus B NpoceccMoHanbHON AeATENbLHOCTY;

3HaTb: OCHOBHbIE 3aKOHbl XMMUN U UX UCMONb30OBaHNE; OCHOBHbIE 3aKOHOMEPHOCTU NpoTeKaHnA XUMUYECKUX peaKLIMVI n
TepMoanMHaMUNKy XUMNUYECKUX npoLeccoB

YMeTb: NpoBoAWTbL pacyeTbl KOHLEHTpaLUMM pacTBOPOB; onpeaensTe TEPMOAVHAMUYECKNE XapaKTepPUCTUKN XUMUYECKMX
peakuuit; NpOBOANTL CUHTE3 U OYMCTKY BELLECTB B NTabOpaTOPHLIX YCMOBUAX

Bnapetb: HaBblkamu npoBegeHna TMnoBoro XMMmM4yeckoro un d)VI3VIKO-XVIMVI‘-|eCKOFO aHanmsa and onpeneneHua CBOWCTB
XUMWNYECKNX COeaNHEHUN




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Na6. | (4ack)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pasgen 1. CTpoeHue BellecTBa

Tema 1. CtpoeHue BeulectBa. OcCHOBHble CBefeHMs O
cTpoeHun atoma (B  peTtpocnektuee). KBaHTOBO-
MexaHudeckas Mogenb aroma. [lpyHuMn  MUHUMYyMa
aHepruun. [MpuHuun Maynu. [lMpasuno XyHaa. [lpasuno
KneukoBckoro.  lMopsigok — 3amMoOfiHEHUST  ANEKTPOHHbIX 2 3
YpOBHEN.

Tema 2. T[lepyognyeckunm 3akOH W Nepuogmyeckasi
cuctema oanemeHtoB [O.M.MeHpeneeBa. BaneHTHble
3NEKTPOHbI.  3anonHsAemMocTb  BamneHTHbIX  YPOBHEMN.
OnNeKTPOHHbIE aHanorn. OHeprusi CPOACTBa K 3MEKTPOHY
N 3HEPrnst NoHM3aumMu. ATOMHbIE W WOHHbIE pPaguychbl.
MeTannu4yeckue " HemeTannuyeckue cBoNicTBa
anemeHToB. OTHOCUTENbHAs 3MEKTPOOTPULATENBHOCTb
no [onuHry. T[lepnognyeckoe W3MEHEHNE KUCITOTHO- 2 2 2,75
OCHOBHbIX n OKUCNUTEIbHO- BOCCTaHOBUTEIbHbIX
CO€NHEHNN OQHOTUMHBIX COEANHEHWUN.

JlabopaTopHaa pabota 1. Xumudeckne npeBpaLleHus
BELLECTB

Tema 3. Xumuyeckass CBsI3b M CTPOEHUE MOIIEKYI.
OCHOBHble BMAbl M XapaKTEPUCTUKN XUMUYECKOW CBSA3N n03,11,3,K
(koBaneHTHas, MOHHas, mMeTannmyeckas) " 1
MEXMONEKYNSAPHbLIX B3aMMOAENCTBUI. JHepreTuyeckne wu
reoMeTpuyeckne xapakTepucTnkm cBsasn. KoBaneHTHas
CBA3b W MexaHu3Mbl eé obpasosaHus. [lonspHOCTb 2 4
cBasn. MeTog BaneHTHbIX cBssen. [Mbpuamsauus
opbutanen n reomeTpus MOnekyrn.

Tema 4. dusmyeckme U XMMu4eckne sBrneHns. Xmmmus Kak
Hayka. OCHOBHblE CTEXMOMETPUYECKME 3aKOHblI XMMUM
(coxpaHeHMst Maccbl U 3Heprum, MOCTOSAHCTBA COCTaBa,
KpaTHbIX OTHOLLUEHWA, OOBEMHBLIX OTHOLUEHMI, ABOragpo,
akBuBaneHToB) OCHOBHbIE  KJlacCbl  HEOpPraHMYecKUx
CoeauHEHUn (oKcuabl, KUCNOTbl, OCHOBaHUS, amdonuThbl,
conn). HomeHknatypa. OCHOBHblE CBOMCTBA.
JlTabopaTopHaa pabota 2. OnpegeneHve 3KBUBANEHTHOW
Maccbl MarHusi. 2 7 9
JlabopaTtopHast pabota 3. MNpocTble BellecTBa: MeTannbl
1 HemeTanmkbl

JlabopaTopHas paboTta 4.0OCHOBHble Knacchbl
HeopraHuyeckmx coeamHeHun. Okenabl. OcHoBaHUS
JlTabopaTopHas paboTta 5. OcHoBHble Knacchbl

HeopraHn4eckmx coegnHeHuin. Knucnotbl. Conu

Pazgen 2. OCHOBHble 3aKOHOMEPHOCTU NpPOTEeKaHWUs
XMMUWYECKMX MPOLIECCOB n_s,ns,T




Tema 5. OOwme  3aKOHOMEPHOCTU XUMUNYECKUX
npoueccoB. [lOHATME O XUMMYECKOW TepMoOMHaAMUKE.
TepmoguHamunyeckme napameTpbl. COCTOSIHUE CUCTEMBI.
@OYHKLUMM  COCTOSAHMS cuUCTeMbl. BHYTpeHHAa  aHeprus.
3akoH COXpaHeHus 3Hepruu. MepBoe Hayano
TepmoanHamukn. [MoHATME 06 aHTanbnuu. [loHATMEe o
TepMoxumun. TennoBor 3PPEKT XMMUYECKOW peakLmu.
Tepmoxummyeckme pacyétbl. 3akoH lecca u cnegcteue
13 Hero.

JlabopaTopHasas  pabota 6. TenmnoBble  adhdekThbl
XUMUYECKUX peakuun

Tema 6. OHTponuda. WsobapHo-  un30TEPMUYECKUN

noTeHuman, CeobopaHas 3Heprus 'mbbca.
HanpaBneHHOCTb  XMMUYECKUX MpoueccoB. PacuyéThbl
BO3MOXHOCTU CaMOoMpon3BONbLHOIO npoTekaHus
npotecca.

Tema 7. Xumudeckas KuHeTuKka. [eTeporeHHble u
roMOreHHble cUCTeEMbI.CKOPOCTb TFOMOTFEHHbIX —peaKkLui.
3akoH pgeucTtByowmx  Macc. KoHcTaHTa  cKopocCTu
XMMUYECKON  peakumn.  3aBUCUMOCTb  CKOpPOCTM  OT
Temneparypsbl. MpaBuno BaHT-INodbda. OHeprus
aktuBauun.  YpaBHeHue  Appenuyca. [loHaTMe 06
aKTUBMPOBAHHOM Komnsekce [loHATME O nNepexogHOM
COCTOSHMM. Karanus. XvMundeckoe paBHOBecCHE.
KoHcTaHTa  paBHoBecus.  CMmelleHWEe  XMMWYECKOro
pasHoBecu4. MpuHuun Jle LWWaTenbe

JlabopaTopHasa pabota 7. BrnvsHME KOHUEHTpauuu
pearMpyloLMx  BELEeCTB Ha CKOPOCTb  XUMWYECKOW
peakuuu

JlabopaTtopHaa paboTta 8. BnusHue katanusatopa Ha
CKOPOCTb XMMWNYECKON peakunn.

NlabopatopHass pabota 9. BnusHMe  pasnUyHbIX
haKkTOpPOB Ha COCTOSIHNE XMMUYECKOrO paBHOBECUS

Tema 8. PactBopbl. BogHble pactBopbl. Cnocobbl
BbIPXXEHUS  KOHLEHTpauuin  pacTBOpOB  (MonsipHas,
HOopMarnbHasi, MaccoBasi JoNs pPacTBOPEHHOrO BeLLecTBa)
n B3aMOCBSI3b mexay HAMWN. Teopusi
anekTponuTuieckon auccoumaummn. Cnabble U cunbHble
anektponutbl. CTtyneH4yaTas auccoumaumsi. CTeneHb u
KOHCTaHTa auccouvauun. Ouccoumaums KACNOT, CONen u
OCHOBaHWI B BOOHbIX pacTBOpax.

JlabopatopHass pabota 10. WoHHOe paBHOBecue B
pacTBopax KMCMNOT U OCHOBaHWN.

JlTabopaTopHasa paboTta 11. PacTBopbl 3neKTPONUTOB N UX
cBoMNCTBa




Tema 9. PaBHOBecMss B pacTBOpax 3fEeKTPOSIMTOB.
MoHHoe npounsBegeHne Bogbl. pH u pOH. ToHatve 06
nHavkatopax. [ugponus conen. Tunbl mmgponu3a B
3aBUCNMOCTU oT npupoabl conn. I'Ipomsaep,eHme
pacTBOPMMOCTH.

JTabopatopHas paboTta 12. M'maponus conen.
JlabopaTtopHasi pabota 13. PacTBOpMMOCTb 3nekTponuTta
B MPUCYTCTBMU OLHOUMEHHbLIX WOHOB. PactBOpumMOCTb
ManopacTBOPUMBIX 3NIEKTPONNTOB

Paspen 3. OkucnntenbHo- BOCCTaHOBUTENbHbIE
npoLecchl

5,25

Tema 10. OkucneHue n BoccTaHoBneHune. OKucnuTenu u
BoccTaHoBuTENM. MeToabl  COCTaBneHuUss  ypaBHEHWI
OKUCINTENbHO- BOCCTaHOBUTENbHbIX peakuuin
(9NEeKTPOHHbIN n WOHHO-3MNEKTPOHHbIN GanaHchbl).
Jencteure KMCNoT U Wenoven Ha meTannbl.

JlTabopaTopHas paboTta 14. OkucnutensHo-
BOCCTaHOBUTENbHbIE CBOMCTBA MPOCTbIX BELLECTB
JlabopaTopHas paboTta 15. OkucnutenbHo-
BOCCTaHOBUTENbHAsA BONCTBEHHOCTb COEANHEHUN.

Tema 11. ONEKTPOXMMUYECKME MNPOLIECCHI. INEKTPOAHbIN
noTeHuwmarn. Pag CTaHZapTHbIX ANEKTPOAHbIX
noTeHunanos. [anbBaHM4eckun ANIEMEHT.
SJ'IeKTpO,D,BI/IM(yLIJ,aﬂ Chnna ranbBaHUN4YeCKOro arneMeHTa.
Pacuétol 3C.

JlabopaTtopHasi pabota 16. OnpeneneHve 3nNeKTPOAHOro
noTeHuywarna C pasHou KOHLIeHTpauuen
noTeHUManonpeaensaiowmnx NOHOB.

Tema 12. DnNeKTpOXMMWUYECKME MPOLIECCHI B TEXHUKE.
Kopposnsi metannoB. MeToabl 3awmTbl OT KOPPO3UN.
AKKYMynsTOpbl.  JneKTponu3  pacnnaBoB W BOAOHbIX
pacTBOpOB. VIHEpTHble U aKTUBHblE 3NEKTPoAbl. 3aKOHbI
anekTponuaa. OnekTponuTuyeckoe nonyveHve "
pacvHMpoBaHMe MeTanmnos.

JlabopatopHass pabota 17. 3awuta wMeTannoB OT
Koppo3uu.

UToro B cemecTpe (Ha kypce ans 3A0)

n,3,a3

KoHcynbTaumm n npoMexxyTodHasi attectaums (Ok3ameH)

34

34

40

2,5

33,5

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

70,5

73,5

4 KYPCOBOE NPOEKTUPOBAHME

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTpeHo

5 BANNIbHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUSA

Mcnonb3oBaHne GannbHO-PEeNTUHIOBOM CUCTEMbI HE MPEAYCMOTPEHO.

6. OTMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

6.1 NMokasaTtenun oueHMBaHUA

OBYYEHUA

Kon komneTteHumn

MokasaTenu oLeHNBaHUS pe3yrbTaToB 00y4eHNs




OrnK-1

ABNEHUAX

1. Nanaraet 6a3oBble XMMWYECKME 3aKOHbl U MMEEeT npeacrtaesneHne 0 XMMUYecKnx

2. [leMoHCTprpyeT NnpumeHeHne 6a30BbIX XMMUYECKUX 3aKOHOB K peLleHuto 3aaad
3. Vicnonb3yeT TeopeTnieckne 3HaHNs Mo XMMUKN A45st PELIEHUS NPaKTUYECKUX 3aaaq

6.2 Cuctema u KpuTepum oLeHUBaHUA

LLikana oueHnBaHnA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecepoBaHue

MucbmeHHas paboTa

5 (oTnmn4yHO)

O6yuvatomiics nokasbiBaeT
BCECTOPOHHee 1 rnybokoe  3HaHue
OCHOBHbIX XUMUYECKNX 3aKOHOB,

CcBOOGOAHO OpMEHTUPYETCS B  OCHOBHbIX
MOHATUAX, TepMUHaX W onpeaeneHunsx
npu OTBETE; YCBOWUM OCHOBHYHK M 3HAKOM C
OOMNOJSTHUTENBHOW  NNTEPATYpoOn;  MOXeT
0B6BbACHUTL B3aMMOCBS3b OCHOBHbIX
XMMUYECKMX 3aKOHOB WM WX 3HaveHue Ans
nocnegytowen npodeccnoHanbHom
OesTenbHOCTW;  MpOSABNSAET  TBOpYecKue
CMOCOOHOCTM U LUMPOKYKD 3pyauUMI0 B
ncnonb3oBaHuM yyebHoro matepuana.

OOyvarowmincss  geMoHcTpupyeT
nMoHMMaHWe  YyCnoBus  3ajayn,  BnageHue
HaBblkaMy €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AMis €€ peLlUeHusi, 3HaHue
pasMepHOCTEN XUMUYECKUX BEINUYUH. YMmeeT
NPUMEHATb  MaTemMaTUyeckui annapat  Agns
peanusaumu nnaHa peLueHus 3agaum.
Monyyun npaBuibHbIM OTBET WU MOXET €ero

WHTEpNpeTUpoBaTh.

npaeunbHoe

4 (xopoLuo)

O6yyvaowmnca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUM OCHOBHbLIX XUMWYECKUX
3aKOHOB, OPWEHTUPYETCS B  OCHOBHbIX
MOHATMAX M ONPEeAEeneHusix;  YCBOMI
OCHOBHYHO nuTeparypy, Jornyckaet
He3HaunTenbHble MOrpeLuHoCTU npu
OTBETax Ha BOMPOCHI 3K3aMeHaLMOHHOro
Guneta W [OOMONHUTENbHbIE  BOMPOCHI
npenoaasaTens.

OOyuvarowmncs AOeMOHCTPUPYET [OCTaTOYHOE
NMOHMMaHWe  YCINoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (hOpMyn ONs €e peLUeHusl, 3HaHue
pa3mepHocTei XUMUYECKNX BEIUYMH.
[onyckaeT He3HauuTenbHbIE MOrPELLHOCTM MpU
NPUMEHEHUN MaTemMaTU4eckoro annapaTta ans
peanusaumm nnaHa peLleHns 3agaum.
Monyynn npaBuUNbHLIA OTBET, HO WCMbLITLIBAET
3aTpyLHEHWS C ero nHTepnpeTaumnen.

3 (yRoBNeTBOPUTENBLHO)

OG6yuvatoumiics nokasbiBaeT 3HaHuSA
yyebHOro marepvana B MWHUMArbHOM
obbewme; MOXeT chopmynunpoBaTb
3aKOHbl XMMWW, MOHATUS U ONpeaeneHus,
HO npu 9ToMm, gJonyckas 6onbloe
KONMUYECTBO HEenpUHUMNManbHbIX OLLIMOOK;
3HaKoM C  OCHOBHOM  NUTepaTypowu;
JonyckaeT  CyWeCTBEHHble Owunbkn B
OTBETE Ha 3K3aMeHe, HO MOXET YCTpaHUTb
MX NoA, PyKOBOACTBOM MpenofaBaTens.

ObGyuvarolmncs BHWKaeT B CMbICN  YCIOBUS
3a4auu, NMoHUMMaeT NnaH ee pelleHusi, odHako,
He MOXeT B TMOMHOW Mepe C MOMOLLbIO
mMaTemMaTuM4yecKkoro annaparta peanu3oBaTb ee
pelleHve. 3HaeT pPasMEepHOCTU XUMUYECKUX
BEMUYVH.

2
(HeyooBneTBOPUTENBHO)

OO6yuvalwmincs He WUMeeT [OoCTaTOYMHOro
YPOBHSI 3HAHUSI AWUCLMMIINHBI, HE MOXEeT
cchopmynuposaTb OCHOBHbIE 3aKOHbI
XUMUK; NNIOXO OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX W oOnpeaeneHusax; NpakTU4eckn
He 3HaKOM C OCHOBHOW nuTepaTypowu;
JornyckaeT npu OTBETe Ha 3K3aMeHe
CYLECTBEHHbIE OWWNOKM U He MOXeT
YCTpaHUTb WX [axe MNoA4 PYKOBOLACTBOM
npenogasarens.

MonbiTka  CNMUCbIBAHWUS,  UCMOSb30BaHMWS
HepaspeLUEHHbIX TEXHUYECKUX YCTPOWUCTB
UNU nonb30BaHWEe MOACKA3KoW Apyroro
yenoseka.

OOyuvarowmincss He MOXeT npoaHanManpoBaTb
ycrnoBue 3agayu, HaMeTUTb MraH ee peLueHus
nroxo OopueHTUpyeTcs B XUMUYECKNX
BENMYMHAX, He BrageeT MaTeMaTU4eCKUM
annapatom. OTKa3 OT BbIMONIHEHNSA 3a4aHNS

6.3 TunoBble KOHTPONbHbIE 3aA4aHWUs /UMK UHble MaTepuarnbl, UCNONb3yeMble AN OLEeHKU pe3ynbTaToB

obyyeHus

6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n DopMynNnpoBKN BONPOCOB
Cemectp 1
1 Teopus mbpugunsauun. Bugsl rmbpuamsaummn. Cesisb reoMeTpyum MOnekyn ¢ Tunom rmbpuamsaumu. MNpumepsi
MOMIEKyn C pasnUyHbIMKU TUNamMu rmépuamsauun.
2 MoHHas cBasb. Obwas xapaktepuctmka. Obnactb npuMeHeHus. Npumepbl BELWWECTB C MOHHBIM TUMOM CBSA3M.
3 MeTtannuyeckas cBsasb. O0LWas xapakrepuctika. 30HHas Teopust KpUCTansioB




BopopogHas ceasb. ObLLasa xapaktepucTuka. BnusiHne BogopoaHou CBs13n Ha CBOMCTBA BELLECTB.

4 MexxmoneKkynsipHasi 1 BHyTpMMOIeKynsipHasi BO4OPoAHas CBA3b. [1pumepsbl.

5 MexmonekynsapHble B3aumogenctens (cunbl Ban-gep-Baanbca). Obwan xapakrepuctuka. Bugsl. Bnuaxme
Ha CBOWICTBa BELLECTB.

6 Mpeomet u 3agaum xumun. BellecTBo 1 none — ABe hopMbl CyLLLECTBOBaHNUS MaTepun. duanyeckme u
XUMUNYECKME ABMNEHMS.
OCHOBHbI€E 3aKOHbI 1 MOHSATUSE XUMUK: 3aKOHbI COXPaHEHUS MacChbl 1 3HEPTUM, 3aKOH NOCTOSIHCTBA COCTaBa U

7 3aKOH KpaTHbIX OTHOLWEHWI (GepTonnuabl 1 AanbTOHMABI), 3aKOH 0O BEMHbBIX OTHOLLEHWIA U 3aKOH ABOragpo.
Monb, KOonNM4YecTBO BeLLECTBa.

8 3aKkoH 3KBMBanNeHTOB. OKBUBAEHT 1 3KBMBANEHTHas Macca afieMeHTa, NPOCTOro U CIIOXHOro BeLecTBa B
OBMEHHbBIX U OKUCITUTENBbHO-BOCCTAHOBUTENbBHBIX PEAKLMUSIX.

9 Knaccbl HeopraHM4eckmx coeanHeHnn Ha npumepe conen. CpegHue, kucnble, OCHoBHble. CBOMCTBA,
npumepsbl peakuuin, rpacdpmyeckne dopmynbl

10 lMpeomeT XxMMuyeckon TepmoanHaMUKK U Lienu ee nsydeHus. Nepeoe Hayano TepMmoamHaMukun. PyHKUUK
COCTOSIHMS 1 (OYHKLIMK MpoLecca.
BHYTpeHHSAS 3Heprus u ee NU3SMeHeHue B XMMNYeCKon peakumun. Tennosble adhdekTbl B U3BOXOPHOM U

11 n3obapHoMm npoueccax. MNoHATMe aHTanbnmu. Bugbl sHTanenuu. MNMoHATNE O 9K30- U SHOAOTEPMUYECKNX
npoveccax.
3akoH Necca. CneacTteua u3 3akoHa 'ecca. Tepmoxmmnyeckue ypaBHeHns. PacyeT TennoBbIX 3 deKkToB

12 XMMUYECKMX peakuuii ¢ MCNONb3oBaHMEM CTaHAAPTHOW aHTanbnNun obpasoBaHus BellecTsa. [Mpumepsl
pacyeToB.
BTopoe Havano TepmognHamukn. AHTponus. MUKpo- n MakpoCOoCTOAHMS CUCTEMbI. TepMoguHaMmyeckast

13 BEPOATHOCTb CUCTEMbI. PacyeT nsMeHeHns IHTPONMU ANa XMMUYeckon peakumu. MNMpusectn npumepsbl
pac4eToB
HanpaBneHue xummnyeckoro npotiecca. Xapakrep usmeHeHus aHeprum M'mb6ca Kak kputepuii

14 TepMOAMHaMNYECKOM BO3MOXHOCTM CaMOMpPON3BOIIbHOIO npolecca (MM HeBO3MOXHOCTK). [NpuBectun
npuMepbl pac4eToB.
MpeomeT XMMUYECKON KUHETUKM U Lienu ee nsydeHus. CKOpoCTb XMMUYECKOW peakumnn (CpeaHsas U UCTUHHAS).

15 3aKoH AeNCTBYIOLLMX MAcC — OCHOBHOWM MOCTYNAT XMMUYECKON KUHETUKU. PUNYECKUIA CMbICT KOHCTaHTbI
CKOpPOCTH.

16 BrnvsiHMe TemnepaTtypbl Ha CKOPOCTb XuMmnyeckom peakumun. MNMpasuno BaHT-INodda. YpasHeHne AppeHuyca.
OHeprusa aktusaummn. E€ dmsmyecknii cmbicn. Cnocobbl akTMBaLmm Monekyn.

17 KoHcTaHTa paBHOBECUSI XuMmn4yeckon peakuun. E€ dumanyecknii cmbicn. 3aBUCUMOCTb KOHCTaHTbI paBHOBECKS
oT TeMnepaTypbl. CBSA3b KOHCTAHTbI PaBHOBECUS! C U3MEHEHMEM CcBOOOAHON aHeprun MMb6ca. PacuéThl.

18 "OMOreHHbIE U reTepOreHHbIe XMMUYECKNE peakumnn. BeipaxeHus ans KOHCTaHTbl PaBHOBECUSI.

19 MpuHuwmn Jle-lWaTtenbe. BnusiHne n3aMeHeHns KOHUEHTpaLMK, AaBNEHWs 1 TemMnepaTypbl Ha COBUT
XMUMUYECKOro paBHoBecus. [pumepsl.

20 PacTteopbl. Buapbl pactBopoB. XXugkue pacTteopsl. [1pouecc pacTBOpeHUs C TOYKU 3peHNS TEPMOLMHAMUKN.
BogHble 1 HeBoAHbIE pacTBOPSI.
KonnuraTtMeHble CBOWCTBa pacTBOPOB HESNEKTPOSIMTOB M 3M1EKTPOSNIMTOB (4aBNeHNe HaCbILLEHHOro napa Hag

21 pacTBOPOM, OCMOTMYECKOE AaBrneHue, MOHMXKEHNEe TemMnepaTypbl 3aMep3aHns U MOBbILLEHNE TeMMepaTypbl
KMMNEHMS1 pacTBOPOB).

29 KonnyecTtBeHHas xapakTepucTuka coctaBa pacTBopa — KoHUeHTpauus. dusmyeckun cmoicn. Bugel
KOHLUeHTpauun. Bzanmocease mexay Hummn. Obnactu ncnonb3oBaHms.
Cnabble anektponuTbl. CTeneHb AMccoumaumm 1 KOHCTaHTa guccoumnaumm Kouce. — xapaktepucTukm cnaboro

23 anekTponuTa. PacueT ctenenn anccoumauuun n Koguce ns namepeHnin anektponposogHoctu. Ux dpusndeckmin
CMbICHI.

o4 Kucnotbl, conu, 0CHOBaHMS C TOYKU 3pEeHNst Teopun anekTponuTnyeckon guccoumnaummn. Obme cBoncTea.
YpaBHeHUs1 guccoumaunm B BOAHbLIX pacTBopax.

25 MoHHoe npousseaeHue Boabl. Ero dpmsmdeckumii cmbicn. BogopoaHeii nokasatene pH. U rmapokcnneHbIn
nokasatenb pOH. PacueT pH gonsa anekTponvToB pasnuyHon cummeTpun. MNprumepsl

26 CwvnbHble anekTponuTsl. [oHATMe 06 akTUBHOCTU pacTBopa anekTponuTa. Pusnyeckun cmbicn
KoapbuumeHTa akTMBHOCTU. [MpuMepbl pacyeTa akTUBHOCTU

27 Mvoponus. CteneHb 1 KOHCTaHTa rngponusa. BnusHue pasnuyHbix ¢hakTopoB Ha paBHOBECKE npoLecca
rmaponusa. Mpumepsl

o8 reTepOFeHHbl? paBHOBECHWSI B pacTBOpax 3MekTponuToB. [pon3seaeHne pactBopuMocTu. Pacyér
KOHLIEHTpaLMiA MOHOB B HACbILLEHHbIX PacTBOpPax ManopacTBOPUMbIX 3NEKTPONIUTOB

29 OnpepgeneHne OKUCNUTENBHO-BOCCTAHOBUTENBHOWM peakLmun. Tunbl OKMCANTENBHO-BOCCTAaHOBUTENBHbIX
peakumi. CpaBHeHME NOHATUI "cTeneHb OKMCNeHns" 1 "BaneHTHOCTL"

30 OcCHOBHbIE OKUCUTENW M BOCCTaHOBUTENW. [pyMepbl peakLnin ¢ Nx y4acTueM.

31 [encTtBue KucnoT u wenoyen Ha meTannbl. OCHOBHble OCOOEHHOCTH

32 MeToa aNeKTPOHHO-UOHHbLIX Nonypeakunin. Npasuna ypaBHMBaAHUSA OKUCIINTENBHO-BOCCTaHOBUTENBHON

peakuun B pacteope. Mpumepsbl




MexaHn3M BO3HMKHOBEHUS OBOMHOIO 3NIEKTPUYECKOrO CIosi U CKayka noTeHumana Ha rpaHuue pasgena

33 MeTarnn-pacTBop ANeKTponuTa. PaBHOBECHLIN aNeKTPOAHbIN noTeHuman. YpasHeHne HepHcta. AHanms
ypaBHEHUS.

34 OnekTpoaBuXKyLLas cuna ranbBaHN4YecKoro anemeHTa n pabota ranbBaHuyeckoro anemeHta. Pacuét 3C.

35 CtaHgapTHbIM BOOAOPOAHBIN anekTpod. BogopoaHas wkana noTeHunanos.

36 OnekTtpoasbl | poga (ycnosHoe o603HayYeHne, paBHOBECHAs IMNeKTPoaHas peakums, BblpaxeHue ans
noteHuuana). Npumepsl.
Pan ctaHOapTHBIX 3NEKTPOAHBIX MOTEHUMANoB. JKCNepUMeHTansHoe onpeaenexHMe cTaHgapTHOro

37 noteHumana. Micnonb3oBaHne cTtaH4apTHbIX 3NEKTPOAHbIX NOTEHUMANoB Anst onpeaeneHns HanpaBneHns
XMMUYECKMX U 3NEKTPOXMMMNYECKMX npoLieccoB. Npumepsl.

38 Kopposusa meTtannos. Buabl Koppo3un. AnekTpoxummudeckas Koppoaus. XmuMmmnyeckast kopposus. MNMpumepsi.

39 MeToabl 3awmThl OT Koppo3uun. MNMpumepsbl.

40 OneKkTponu3 pacnnaBoB U BOOHbLIX PACTBOPOB ANEKTPONUTOB. IHEPTHbIE N aKTUBHbIE ANEKTPOAbI. 3aKOHbI
anekTponuaa

41 AKKyMynsaTopbl. KUCNOTHbIE U WenoYvHble. JITUR-MoHHBIE. MNprHUUN paboThbl. MNpyMeHeHe Ha NpakTuKe.

42 MpakTnyeckoe NpMMeHeHWe 3NeKTponmaa. ANeKTPoNMTUYeckoe paduHMpPoOBaHe METAarOB,
ranbBaHONMacTvKa, 3NeKTpoXMMu4ecKkasi NonMpoBka 1 ap.

43 XVMUYECKMI 3neMeHT. Tunbl KrnaccuguKaumm XMMU4ecknx anemeHToB. CTpyKTypHas opraHn3auusi BeLLecTBa.

44 Atomuctmnyeckasa Teopusi. CTaHOBMEHNE COBPEMEHHON Teopun CTpoeHus atoma (Teopum JanbtoHa, TOMCOHa,
Pesepdopaa)

45 CTtpoeHue atoma Bogopoga no H.Bopy. MNMoctynatel bopa. Hegoctatku Teopum.

46 KopnyCKynﬂpHo-BonﬂpBoﬂ Ayasnu3m 3MeKTPOHa. Waoew MNnaHka, oe bpowvins, ypasHeHue LWpeanHrepa,
npuHUMN HeonpeaenéHHocTu enseHbGepra.
CoBpeMeHHble NpeacTaBneHnst 0 CTpoeHUn atoma. KBaHTOBO-MexaHW4yeckas Moaenb CTPOeHUs atoma.

47 lMoHaTue anekTpoHHoro obnaka. KesaHToBble umcna. [paBuna 3anonHeH1s aToMHbIx opbutanen
3NeKTpoHaMW: NPUHLMN MUHUMYMa 3Heprun, npasuno XyHaa, npasuno Kneykosckoro, npuHuun Maynu.

48 lMepunoamyeckun 3akoH 1 nepuogmyeckasl cuctema xummyecknx anementos [.M.Mengeneesa.
Mepuoamnyeckas Tabnuua kak rpaduyeckoe NpeacTaBneHne NepMoguYeckoro 3akoHa 3f1EMeEHTOB.

49 MeTannel. O6Lasa xapakTepmcTuka.

50 s- n p-meTannbl. ObLwan xapakrepuctmka

51 d-meTannbl obLiasa xapakrepmcTuka.
Xumuyeckasi cBsisb. O6LLMe NpeacTaBneHns (3HepPreTUYecKkne N reoMeTpudeckne XxapakTepuUcTUK CBA3N).

52 Tunbl XMMUYECKOW CBSA3M (KOBaNeHTHas!, MOHHas!, MeTannuyeckas) — onpegeneHust. Nprumepsl coeguHeHUn ¢
paccmaTpuBaemMbiMU TUMamMun CBA3EMN.

53 KosaneHTflaﬂ nonsipHas n HenonsipHas cBsA3b. MexaHn3mbl 06pa3oBaHNs (AOHOPHO-aKLENTOPHbIN U
OOMEHHbIN).

54 MeToa BaneHTHbIX cBA3en. OCHOBHbIE NoNoXeHus. [locToMHcTBa M HegocTaTku. OBnacTb NpUMEHEHMS.

,El,perle Teopumn onncaHuaA KOBarieHTHOW CBA3W.




6.3.2 TunoBble TeCcToBble 3afaHnsA

He npegycmoTtpeHo
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHuA (3aAayu, KeUchbl)

1. OnemeHT HaxoguTcs B 4eTBepToM nepuoge, VA rpynne. Onpegenunte nopsiAKoOBbIA HOMEpP 3feMeHTa W
COCTaBbTE 3NEKTPOHHYID opMyny ero atoMa. K kakomy CeMencTBy 3rMeMeHTOB OH OTHocuTca? Hasosute ero
3NeKTPOHHbIE aHanoru.

2. [HokaxuTe, 4to pgns anemeHToB IIA rpynnbl NepuoamMyeckm MNOBTOPSAETCS 3fIEKTPOHHAs KOHUrypaums
BaIleHTHbIX YPOBHEN.

3. ObbACHUTE CTPOEHUE MOIEKYIbl aMMUaka Ha OCHOBE METO/Jla BaNeHTHbIX CBA3EN

4. lMpun nponyckaHun cepoBoopoda Yepe3 6pomHyto Bogy obbemom 50 mn Bbinan ocagok cepbl Maccon 0,189
r. OnpegenvTe MOMSPHYO KOHLEHTpauuio 6poma B pacTBope BpomMHON BOALI, ecnu Bbixod cepbl coctasnn 90%.5

5. Paccuntaiite nsmeHeHve aHTanbnMu B peakumm ropeHnsi ceposogopoda H2S(r.)+ 17202 = H20(x.) + SO2(r.),
€Cnn M3BECTHO, YTO CTaHZapTHble TennoTel obpasoBaHust BewectB ans H2S(r.), H20(k.) n SO2(r.) paBHbI
cootBeTcTBeHHO 20,17 «k[bk/monb, 286,0 kx/monb, 297,0 kk/mMonb. 3anuwmnte TepMOXMMUYECKOE YpaBHEHUE
peakuunn. OnpegenuTe TUN peakuun: 3K30- UNN SHAOTEPMUYECKaS.

6.Paccuntante uameHeHne csobogHom sHeprumu 'mbb6ca B peakuum ropeHus ceposogopopa H2S(r.)+ 17202 =
H20(k.) + SO2(r.), ecnn M3BECTHO, YTO CTaHOAPTHbIE M3MEHeHWUs1 cBoboaHOM 3Heprum mbcca obpasoBaHWsl BeLLECTB
ana H2S(r.), H20(k.) n SO2(r.) paBHbl cooTBeTcTBeHHO 33,8 k[x/Monb, 237,24 «[x/monb, 300,2 k[x/monb.
OnpepnenuTe BO3MOXHOCTb CaMOMNPOU3BOSIbHOMO NPOTEKAHNS JAHHOW peakLmMn Mpu CTaH4apPTHBIX YCIOBUSIX.

7. BbluncnnTb HavanbHble KOHLEHTpauum MONEKYNsaApHOro xmnopa v okcuga yrnepoga (I), a Takke KOHCTaHTy
paBHOBECUS, eCNnn paBHOBECHbIe koHUeHTpauuu: [CI2] = 0,3 mone/n; [CO] = 0,2 monb/n; [COCI2] = 1,5 monk/n.

8. CKomnbKO MO Macce HyXXHO B3ATb €4KOro kanuv M BoAbl, 4YTOObI npurotoButb 75 N 12%-ro pacteopa C
nnoTtHocTbio = 1,1 r/mn. Onpegenute ero MOMNSAPHYHO KOHLEHTPALMIO.

9. HanucaTb ypaBHeHus rugponunsa, KadecTBeHHO onpeaenuTb pH pacTtBopa u onpegenvTb TWM rMaponusa Ha
npumepe conen ZnCl2, K2SO3 n Cr2S3.

10. CocTaBbTe MOHHO-3MNEKTPOHHBIE CXEMBI CrieyHLUX 0.B.p.:

a) Nal + H2SO4(koHu.) — 12 + SO2 + Na2S04 + H20

6) K2Cr207 + NaCl + H2SO4 — CI2 + Cr2(S04)3 + K2S04 + Na2S04 + H20

11. Paccuntate 3OC cTaHOapHOro MeAHO-LMHKOBOrO ranbBaHU4eckoro arnemeHTa. CocTaButb cxemy
rarnbBaHWYECKOro 3reMeHTa, HanucaTb YpaBHEHWs peakuui, NpOoTeKawluxX Ha KaToge W aHode M CyMMapHoe
ypaBHEeHWe 3TUX NpoLEeCCoB.

6.4 MeToanyeckue maTepuansi, onpegensilolmMe npoueaypbl oLeHUBaHUA pe3ynbTaToB 06y4YyeHus
6.4.1 YcnoBus gonycka oby4arowerocsi K NpomMexyTo4yHOM aTTecTaunm 1 nopsiaok NIMKBUAaLMmM akageMn4ecKkon
3a10/KEHHOCTH

[MpoBeoeHNe NPOMEXYTOYHOW aTTecTauuu perfnamMeHTMpPOoBaHO mnoKanbHbIM HOpMaTuBHbIM aktom CI6IMYMTO
«MNonoxeHne 0 NpoBeAEHNN TEKYLLETO KOHTPONSA YCNEeBAEMOCTM 1 NPOMEXYTOYHON aTTecTauum obyyaroLmxcsa»

6.4.2 ®opma npoBeaeHUsA NPOMEXYTOYHOM aTTecTaLmMu nNo gUCLUNNnHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

6.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no AUCUmninHe

* BosmoxHocTb nonb3oBatbca [lepuogudeckon Tabnuuen anemeHToB [.U.MeHpeneeBa, cnpaBoYHbIMM
Tabnuuamm pacTBOPUMOCTM, KOHCTaHT Auccoumaumm cnabbiX 3NEeKTPoNMTOB, MPOU3BEAEHUIA  PACTBOPUMOCTH,
CTaHAapTHbIX 3MEKTPOAHBIX NOTEHLMANOB, CTAHAAPTHBIX TEPMOANHAMUYECKNX BENUYUH, KarnbKyMNsSTOPOM.

* Bpemsi Ha noaroToBky oTBeTa Ha ak3aMeHe 45 MUHYT.

7. YYHEBHO-METOAMNYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMIIUHDbI
7.1 YyebHasa nutepaTtypa

ABTOp 3arnaBue | M3patenbCcTBO | Moo nsnanus | Ccbinka
7.1.1 OcHoBHas y4ye6Has nutepaTtypa
CemeHoB, n. H., | Xummna Cankt-NeTepbypr: 2022 https://www.iprbooks
Mepdunosa, N. I1. XUMUSOAT hop.ru/122441 .htmi
Mpecc N. A. OcHoBbl 06LLEN XMMUK CankT-NeTepbypr: 2017 http://www.iprbooksh
XUMWNBOAT op.ru/67353.html

7.1.2 lononHuTenbHasa y4yebHaa nutepartypa




JI. T. AppaweBa, A.|Xumus. NHomBuayanbHble | M-BO HayKuM W BbICLLETO http://nizrp.narod.ru/
HO. BaxpyLwes, | 3agaHus: y4ebHo-| ob6pazosaHusi PO, C.- metod/kafobshineor
T.J1.JlykannHa, W. C.|metoguyeckoe nocobue ans| lMetepb. roc. yH-T NPOM. gh/1663382435.pdf
Mwuxannosa CTyOEeHTOB | Kypca| TexHonorum m an3amnHa, 2022
HEXMMUYECKNX BbicLu. LK. TEXHONOMMN 1
cneunanbHocten. —  3-e| aHepreTUkn. —CaHKT-
nag., 4omn. n ncnp. MeTepbypr: BLUT3
cneryntg
KpuBHeBa, A. I., | Xvmnsa Bopo B . https://www.iprbooks
Bapcykosa, . T, POHEX: BOPOHEXCKIN hop.ru/127256.html
Boctpukoea, I. IO, roiiii%?:g:;;b'” 2022
(K)¥1K::L?c;sa, OOB B, yHuBepcuteT, 36C ACB
T. J1. Jlykanuna, W. C.| Xumusa. (OcHoBbl xuMun Ans | M-Bo HayKu U BbICLLETO http://nizrp.narod.ru/
Muxanmnosa, J1. T1.|camocToaTtenbHoro obpasoBaHus PP, C.- metod/kafobshineor
Appawesa, A. 10.|u3yyeHus): y4e6. nocobue MeTepb. roc. yH-T Npom. gh/1600205290.pdf
BaxpyLueB TEXHONOMIN N ansanHa, 2020
BbICLU. LK. TEXHOMOMK 1
aHepreTuku. - CaHkT-
MeTtepbypr : BLWUT3
cneryntn
JI.MN. Apgawesa, A.FO. [ Xvmus: npakTukym M-BO HayKu 1 BbICLLIETO http://nizrp.narod.ru/
BaxpyLues, T.J. ob6pasoBanus PP, C.- metod/kafobshineor
JlykaHuHa MeTep6. roc. yH-T NpoMm. gh/1644427577 .pdf
TEXHOMNOMN 1 An3anHa, 2022
BbicCLU. LK. TEXHOMOMMN 1
3HepreTuku. - CaHKT-
MeTtepbypr : BLUT3
cneryntn

7.2 MNMepe4eHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbIX CUCTEM

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

OneKTpoHHO-0MbnmnoTevHasn cuctema «Abdykey [OnekTpoHHbI pecypc]. URL: https://www.ibooks.ru/

OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

WHdopmaumonHaa cuctema  «EgmHoe  okHO  gocTyma  k obpasoBaTenbHbiM - pecypcam.
Xnmusa» [OnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepatvBHass n cnpaBovHas ©0as3a AaHHbIX peleH3npyemon nuTtepartypbl Scopus [OneKTpOHHbIM pecypc].
URL: https://www.scopus.com

Bubnunoteka XuMuyeckoro dakynbTeTa Mry
http://www.chem.msu.ru/rus/library/welcome.html

Paspgen.

[OnexTpoHHbIN pecypc] URL:

7.3 MNepeyveHb NMNLEH3UOHHOIO U CBOGOAHO pacnpocTpaHAeMoro NporpaMMHoOro oéecneveHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOGXOAUMOMN ANA OCYLLEeCTBNEeHUA obpa3oBaTenbHOro
npouecca no AucuMnInHe

AyauTopus OcHalueHne
MyneTmeauniiHoe obopyaoBaHue, cneuyanuaupoBaHHast Mebenes, focka

JlekunoHHasa y A PyA 4 P A

ayouTopus
Habop nabopaTtopHbin ans npoB-geHust pabotr no xumum, pH/ HB — wmeTpbl, Bechl

5-211 nabopaTtopHble, TepmocTaT, AuCTUNnATop. Xumudeckaa nabopartopusa kadeapbl obwen wu

HEOpPraHU4yeckol XuUMuUM C HeobxoaMMbIMM peakTMBamMn U nabopaTopHbIM 06OpyaOBaHMEM
(Npobupkn, NNaHwWweTbl ¢ HAGOPOM PeakTUBOB, CTAHO4APTTUTPLI U NpoYee).




