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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:

dunsmka

2 KOMNETEHLUWN OBYYAIOLLEIrocA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

OlNK-1: Cnoco6eH NpUMeHATb ecCTeCTBeHHOHaY4Hble U OO enHXXeHepHble 3HaHUA, MeTOAbl MaTeMaTU4ecKoro
aHanusa u moaenupoBaHus B NpocgeccMoHanbLHON AeATeNbHOCTH;

3HaTb: OCHOBHbIE 3aKOHbI XMW N UX UCNOSNb30BAHWNE; OCHOBHbLIE 3aKOHOMEPHOCTN NPOTEKAHNA XMMNYECKNX peaKLu/u7| n
TepMoanHaMUNKy XUMNUYECKUX npoLeccoB

YMeTb: NPOBOAUTL pacyeTbl KOHLEHTPaAUWUW pacTBOPOB; OMPeaensaTb TePMOAMHaMUYECKUE XapaKTEPUCTUKN XMMUYECKMX
peakuuii; NpOBOANTL CUHTE3 U OYMCTKY BELLECTB B NTAabOpaTOPHLIX YCNOBUAX

BnapeTb: HaBblkaMmu npoBegeHuna TMnoBoro XMMmM4Yeckoro un (bl/l3I/IKO-XVIMI/I‘-IeCKOFO aHanmsa and onpenenexHusa CBOWCTB
XUMUNYECKNX COeaUHEHUN




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

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 7
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 6,75
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
(koBaneHTHas, WNOHHas, mMeTannmyeckas) "
MEXMONEKYNSAPHbLIX B3aMMOAENCTBUI. JHepreTuyeckne wu
reoMeTpuyeckne xapakTepucTnkm cBsasn. KoBaneHTHas
CBA3b W MexaHu3Mmbl €€ obpasoBaHusa. [lonspHOCTb 8
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, 2 2 14
conn). HomeHknatypa. OCHOBHblE CBOMCTBA.
JlTabopaTopHas paboTta 2. OcHoBHble Knacchl
HeopraHN4YeCcKnx CoeanHeHNA.

Pasgen 2. OcHoBHble 3aKOHOMEPHOCTN  TMNMPOTEeKaHUA
XUMUYECKMX NnpoLieccoB




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.

JlabopaTopHasa  pabota 3. 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 cuCcTeMbl.CKOPOCTb TFOMOTEHHbIX —peakumn.
3akoH pgeuctByowmx  macc. KoHcTaHTa  cKkopocTu
XMMUYECKON  peakumu.  3aBMCMMOCTb  CKOPOCTM  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

Tema 8. PactBopbl. BogHble pactBopbl. Cnocobbl
BblpaXXeHNs  KOHLEeHTpauuin  pacTBOpPOB  (MOMsipHas,
HopMarbHasi, MaccoBasi LONS1 PaCTBOPEHHOIO BeELLECTBA)
n B3aNMOCBS3b mexay HUMWA. Teopusi
anekTponuTuyeckon auccoumaumun. Cnabble U cunbHble
anektponutbl. CTtyneHyaTas auccoumaums. CTeneHb u
KOHCTaHTa guccoumaunn. Ouccoumauus KMCNoOT, conen u
OCHOBaHW B BOOHbIX pacTBOpax.

13

Tema 9. PaBHOBecuMss B pacTBOpax 3neKTpOnuTOB.
MoHHoe npousBeaeHne Boabl. pH n pOH. ToHsaTMe 06
unHovkatopax. [wmgponus conen. Tunbl rmmgponusa B
3aBMCMMOCTM  OT  npupogbl  conu.  [lpou3BeneHve
pacTBOPMMOCTH.

JlTabopaTopHas pabota 4. M'mgponus conen.

12

Pasnen 3. OxkucnutenbHo- BOCCTaHOBUTEJ1bHbIE
npouecchl

12,25

Tema 10. OkucnexHne n BoccTaHoBneHne. OkucnuTenun wm
BoccTaHoBuTENM. MeToabl COCTaBReHUss  ypaBHEHWUN
OKUCIUTENbHO- BOCCTaHOBUTEIbHbIX peakuui
(9NEeKTPOHHbIN n WOHHO-3MNEKTPOHHbIN 6anaHchbl).
[lencTeue KMCnoT u Wenoven Ha meTtannbl.

JTabopaTopHas paboTta 5. OkucnutenbHo-
BOCCTaAHOBUTENbHbIE peakuun

10




Tema 11. ONEKTPOXMMUYECKME MNPOLIECCHI. INEKTPOAHbLIN
noTeHymarn. Pag CTaHOapTHbIX 3MEKTPOAHbIX
noTeHunanos. [ManbBaHM4Yecknin 3MEMEHT.
OneKTpoaBMXKyLLash cuna ranbBaHUYECKOro 3remMeHTa.
Pacuétol 3C.

Tema 12. DneKTpOXMMWUYECKME MPOLIECCHI B TEXHUKE.
Kopposuss metannoB. MeToabl 3awmTbl OT  KOppO3wu.
AKKYMynATOpbl.  OMEeKTponu3  pacniaBoOB U BOAHbIX
pacTBOpOB. VIHEpTHble M akTWBHbIE 3ANEKTPOoAbl. 3aKOHbI
3NeKTponumaa. OnekTponuTuyeckoe nony4veHve "
pacvHMpoBaHMe MeTanmMoB.

Wtoro B cemecTtpe (Ha kypce gns 3A0)

KoHcynbTaumm u npomexyTouHast attectaums (Ak3ameH)

8 10 117

2,5 6,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

20,5 123,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPeHo

5. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

5.1 NokasaTenu oueHUBaHUA

OBYYEHUA

Koo komneTteHuun

lMokasaTtenu oueHnBaHUA pes3ynbTaTtoB 06y‘-IeHVIFI

OMK-1 ABNEeHUNAX

1. Na3naraet 6a3oBble XMMWYECKME 3AKOHbl U MMEEeT npeactaesneHne o0 XMMUYeCcKnx

2. leMoHCcTpUpyeT npumeHeHre 6a30BbIX XMMUYECKUX 3aKOHOB K PELLIEeHUIo 3aaa4
3. Vicnonb3yeT TeopeTnyeckne 3HaHus Mo XMMUN 45ist PELLIEHUS NPaKTUYECKX 3aaad

5.2 Cuctema u Kputepum oLeHUBaHUA

Kputepum oueHnBaHms cchopMUpoOBaHHOCTU KOMMNETEHLMI

LLikana oueHmBaHusA
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

O6yuvatowmiics
BCECTOPOHHEE U rnybokoe
OCHOBHbIX XUMUYECKUX
cBOOOQHO OpPUEHTUPYETCSA
NOHATHSX,

JOMNONHUTENTbHOWN
00bACHNTL B3aMMOCBSI3b

5 (oTnnyHoO) nnTeparypom;

nocnegytowlen

0eATenbHOCTH, npoasnaeT

NnoKasbliBaeT

3HaHune

3aKOHOB,
B OCHOBHbIX
TEepMUMHaAX W onpegeneHunsix
npy OTBETE; YCBOWI OCHOBHYIO W 3HAKOM C
MOXeT
OCHOBHbIX
XMMUYECKMX 3aKOHOB WM WX 3HaveHue Ans
npodeccnoHanbHom
TBOpYeckue
CMOCOBHOCTM M LUMPOKYH 3pyaunumio B
MCnonb30BaHUM y4ebHoro matepuana.

OOGyvarowmnca  geMoHcTpupyeT
NoHMMaHWe  YCNoBMS  3ajadn,  BriageHue
HaBblkaMy ero aHanmsa, Bblbopa HYXHbIX
3aKOHOB N hopMyn AMS ee pelleHus, 3HaHue
pasMepHOCTEN XUMUYECKUX BENUYUH. YMmeeT
NPUMEHATb  MaTemMaTUyeckuin annapat  gns
peanusaumm nnaHa peLleHns 3agaun.
Monyuyun npaBWMbHbLIA OTBET U MOXET ero

WHTEPNpPeTMpOBaTh.

npaeunbHoe

3aKOHOB, OpWEHTWpYyeTCs B
MOHATUSIX W OMpeaeneHusix;
OCHOBHY0 nuTepaTypy;
He3HaunTenbHbIe
OoTBETax Ha BOMpPOCHI
6uneta W  OONOMHUTENbHbIE
npenogaeaTens.

4 (xopoLuo)

norpeLlHoCcTn
39K3aMeHaUuMnoHHOro
BOMPOCHI

O6yyvarowmnca nokasblBaeT [OCTaTOYHbIN
YPOBEHb 3HAHUIA OCHOBHbIX XUMMUYECKUX
OCHOBHbIX

ycBoun

fgonyckaeT

npun

OOyuvaroLwmincs OEMOHCTPUPYET [OCTaTOYHOE
NMoHMMaHWe  YCMNoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ONs €€ peLUeHusl, 3HaHue
pa3mepHocTei XUMUYECKMX BEINUYUH.
[onyckaeT He3HauuTenbHblE MOrPELLHOCTM MpU
NPMMEHEHMM MaTemMaTU4ecKkoro annapaTta Ans
peanusaumm nnaHa peLleHns 3agaum.
Monyynn npaBuUNbHLIA OTBET, HO WCMbLITLIBAET
3aTpyLHEHWS C ero MHTepnpeTaumnen.

Ob6yvatowwmics
yyebHOoro marepuana
obbewme; MoXeT

roka3sblBaeT
3 (yooBneTBOpUTENBLHO)

3HaHUA

B MWHUMAanbHOM
chopmynuposaTtb

OO6yuvatoluminics  BHWKaeT B CMbICN  YCrOBUS
3aa4yun, NOHMMAET MMaH ee peLleHUs, OfHaKoO,
HEe MOXeT B TMOMHOM Mepe C MNOMOLLbIO




3aKOHbl XMMWMW, MOHSATUS W OnpeaeneHus,
HO npu 3ToMm, gonyckas Gonbloe
KONMMYECTBO HenpuHUMnManbHbiX ownbok; | MaTemMaTuyeckoro annapaTa peanusoBaTb ee
3HAaKOM C  OCHOBHOM  NWUTepaTypoii; | pelleHne. 3HaeT pPasMepHOCTU XUMUYECKUX
[OMYyCKaeT  CYLIECTBEHHble OLWMOKM B | BESIUYMH.

OTBETE Ha 3K3aMeHe, HO MOXET YCTPaHWUTb
UX NoZ pyKOBOACTBOM NpenofasaTtens.

(HeyooBneTBOPUTENBLHO) | CyLLECTBEHHbIE OWKNBKM M He MOXeT

O6yuvalowmincs He wUMeeT [OCTaTOYMHOro
YPOBHSI 3HAHUS AWUCLUMMIINHBI, HE MOXET
ccopmynupoBaTb OCHOBHbIE 3aKOHbI
XUMUK; NIOXO OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX W oOnpeaeneHusax; NpakTU4eckn
He 3HaKOM C OCHOBHOW nuUTepaTypowu;
2 JornyckaeT npu OTBeTe Ha 3K3aMeHe

OOyuvaroLwmincs He MOXeT npoaHanManpoBaTb
ycrnoBue 3agayv, HaMeTUTb MraH ee peLueHus
nroxo opueHTUpyeTcs B XUMUYECKNX
BENMYMHAX, He BrageeT MaTeMaTU4eCKUM

CTPaHUTb WX axXe Mo, KOBOACTBOM
yerp A A Py A annapaTtomMm. OTKa3 OT BbINOMHEHMSA 3adaHusA

npenoaasaTens.
MonbiTka cnNUCbIBaHWS,  WUCMONb30BaHMS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWNCTB
UNU nonb30BaHWEe MOACKA3KoW Apyroro
YyernoBeka.

5.3 TunoBble KOHTPONbHbIE 3a4aHUs U/UNU UHbIe MaTepuanbl, UCNONb3yeMble ANA OL,eHKN pe3ynbLTaToB
obyyeHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n

dopmynmMpoBKM BONPOCOB

Kypc 1

—_

Teopus mbpuamsauun. Buabl mbpuamsauymn. Cesisb reoMeTpum Morekyn ¢ Tunom mépuamsaumn. Mpumepsbl
MOJIEKYI C Pa3NMYHbIMK TUNaMK rMbpuamsaumu.

MoHHasa cBasb. Obwas xapaktepuctmka. Obnactb npuMeHeHus. Npumepbl BELWECTB C MOHHBIM TUMOM CBSA3MW.

MeTtannunyeckas cBsasb. O0LWas xapakrepuctika. 30HHas Teopust KpUCTansoB

A JTWIN

BopopogHas cBsisb. O6Las xapakrepuctuka. BnnsiHue BogopoaHONM CBSA3M Ha CBOWCTBA BELLECTB.
MexmonekynspHas u BHyTpMMOMeKynsipHaa BogopoaHas cesasb. [Npumepbi.

MexmonekynsapHble B3aumogenctans (cunbl Ban-gep-Baanbca). O6wan xapakrepuctuka. Bugsl. Bnuaxdme
Ha CBOMCTBa BeLLeCTB.

I'IpeumeT 1 3agaun xmumun. BewecTtBo u none — aese (bOprI CyLleCTBOBaHUA MaTepun. dunsmyeckme n
XUMUN4yeckmne aBreHus.

OCHOBHbI€E 3aKOHbI 1 MOHATUS XMMWUW: 3aKOHbI COXPaAHEHWS Maccbl M SHEPTUM, 3aKOH NMOCTOSIHCTBA COCTaBa U
3aKOH KpaTHbIX OTHOLWEHWI (bepTonnuabl 1 AanbTOHWABI), 3aKOH OO BEMHbBIX OTHOLLEHWIA U 3aKOH ABOragpo.
Monb, KOnMYecTBO BeLLECTBa.

3aKoH 3KBMBaNeHTOB. OKBMBArEHT U 3KBMBANEHTHas Macca afieMeHTa, MPOCTOro U CNOXHOro BellecTBa B
OOMEHHbIX U OKMCNIUTENBHO-BOCCTAHOBUTENBHbIX peakuuax.

Knaccbl HeopraHM4eckmx coeanHeHnn Ha npumepe conen. CpegHne, kucnesle, OCHoBHble. CBOMCTBA,
npuMepbl peakuuin, rpadmnyeckme popmynbl

10

MpeameT XMMUYeckon TepMoanHaMUKM 1 LLenn ee nsyveHus. MNepeoe Havano TepmMmognHamukun. PyHKLum
COCTOSIHMS M (PYHKLMK npoLecca.

11

BHyTpeHHSAS 3Heprus u ee N3SMeHeHue B XMMN4YeCckon peakuuun. Tennosble addekTsl B U3BOXOPHOM U
nzobapHoM npoueccax. lNMoHATne sHTanbnun. Buael aHTanenun. NoHATME 0 3K30- U SHOOTEPMUYECKUX
npoveccax.

12

3akoH Necca. Cneacrteua u3 3akoHa ecca. Tepmoxmmnyeckue ypaBHeHUs. PacyeT TennoBbiX 3 deKToB
XUMNYECKMX PeaKLuii C UCMONb30BaHWEM CTaHAAPTHOWM 3HTanbNun o6pasoBaHns BellecTsa. [Mpumepsl
pacyeToB.

13

BTopoe Hayano TepmoguHaMukm. QHTponus. MUKpPO- 1 MaKpOCOCTOSIHUSI CUCTEMbI. TepMoanHaMmyeckast
BEPOSATHOCTb CUCTEMbI. PacyeT N3MeHEeHMs1 SHTPONUU Anst XMMUYECKol peakuun. MpuBecTu npuMepsi
pac4eToB

14

HanpaBneHue xummyeckoro npotiecca. Xapakrep uameHeHus aHeprum 'mb6ca kak kputepuii
TepMOAMHaAMNYECKON BO3MOXHOCTU CaMONPOM3BOSIbHOMO npoLlecca (MM HEBO3MOXHOCTK). [NpusecTun
npumepbl pacyeTos.

15

MpeomeT XMMUYECKON KUHETUKM U Lienu ee nsydeHus. CKOpoCTb XMMUYECKOW peakumnn (CpeaHsas U UCTUHHAS).
3aKoH OeNCTBYIOLLMX MAcC — OCHOBHOWM MOCTYNaT XMMUYECKON KNHETUKA. PU3NYECKUIA CMbICT KOHCTaHThI
CKOPOCTMW.

16

BrnivsiHMe Temnepatypbl Ha CKOPOCTb XuMmnyeckom peakumn. MNMpasuno BaHT-INodda. YpasHeHne AppeHuyca.
OHeprusa aktnsaummn. E€ domsmnyeckuin cmbicn. Cnocobbl akTuBaLmMn MONeEKyn.




KoHcTaHTa paBHOBECUS XUMUYECKOM peakunn. E€ dunanyeckmn cmbicn. 3aBUCUMOCTb KOHCTaHTbl PaBHOBECKS

7 OT Temnepatypbl. CBA3b KOHCTaHTbI PABHOBECUSA C M3MEHEHMEM cBOOOaHOM aHeprim nboca. PacyéTsl.

18 "OMOreHHbIe 1 reTeporeHHbIe XMMUYECKNE peakunn. BeipaxeHnst 4nst KOHCTaHTbl paBHOBECKS.

19 MpuHuun Je-Watenee. BnusHne nameHeHnst KOHUEHTpaUmMmK, AaBrneHns 1 TeMnepaTypbl Ha CABUT
XMMUYECKOro paBHoBecwust. Mpumepsi.

20 PacTteopbl. Bugbl pacteopoB. XXugkne pacteopsl. [poLecc pacTBOpPeHUst C TOUKK 3peHUSt TEPMOANHAMUKN.
BogHble 1 HEBOAHbIE pacTBOPbI.
KonnuraTteHble CBOWCTBa pacTBOPOB HEINEKTPOIIUTOB M AMEKTPONUTOB (4aBneHne HacCbILLEHHOro napa Hazg

21 pacTBOpPOM, OCMOTMYECKOE AaBMEHNE, MOHWXKEHNE TeMNepaTypbl 3amep3aHus 1 NOoBbILEHNE TeMnepaTypbl
KMMNEHNs1 pacTBOPOB).

29 KonvlquTBeHljaﬂ XapaKTepucTMKa cocTaBa pacTBopa — KOHLEHTpauus. dusmdeckuii cmbicn. Bugpl
KOHLeHTpauuii. Bsaumocssse mexay Humn. Obnactv MCnonb30BaHuUs.
Cnabble anektponuTbl. CTeneHb guccoumanmm n KOHCTaHTa auccoumnaumm Kouce. — xapaktepuctukm cnaboro

23 anektponuTa. PacyeT ctenenn auccoumaumnmn n Koguce ns namepeHnin anektponposogHoctu. Ux dpmsmndeckmin
cMbICH.

24 KucnoTbl, Conun, OCHOBaHUS C TOMKU 3pEHNS TEOPUN 3NEKTPONMTUYECKOn amuccoumaumm. Obume ceocTaa.
YpaBHeHUs guccoumaummn B BOOHbIX pacTBOpax.

25 MoHHoe nponsseaeHne Boabl. Ero domsmyeckun cmbicn. Bo,gopo,qu|P| nokasatene pH. U rmapokcunbHbIn
nokasatenb pOH. PacyeTt pH ona anekTponutoB pasnuyHon cummeTpun. MNpumepsl

26 CunbHble anekTponuThbl. MNoHATNE 006 akTMBHOCTU pacTBopa anekTponuTa. Pusmdeckmii CMbICh
KoadpcpmumeHTa akTMBHOCTU. MprMepbl pacyeTa akTUBHOCTU

27 M'maponns. CTeneHb N KOHCTaHTa rMaponunsa. BrnvsiHne pasnuyHbIX (hakTOpPOB Ha paBHOBECKE NnpoLecca
rmgponusa. MNpumepsbl

28 FeTeporeHHbu::‘ paBHOBECUS B pacTBOpax 3nekTponutoB. MNpounsseneHne pactBopnumocTtun. Pacyér
KOHLIEHTPAaLMN MOHOB B HACbILLEHHbIX pacTBOpax ManopacTBOPUMbIX If1EKTPOSNIUTOB

o9 OnpenqneHwe OKI/ICJ'IVITeJ'IbHO:BOCCTaHOBI/ITeI'IbHOl7I peakumn. TUnbl OKUCIIUTENbHO-BOCCTAHOBUTENBHBIX
peakuuii. CpaBHeHWE NOHATUI "cTeneHb okUcneHusa" 1 "BaneHTHoCTb"

30 OCHOBHbIE OKUCIMTENN U BOCCTAHOBUTENN. [pyMepbl peakL i ¢ NX y4acTUEM.

31 OencTtBre KNCnoT u werno4ven Ha meTtannbl. OCHOBHblE 0COBEHHOCTM

30 MeToa 3NeKTPOHHO-UOHHBIX Nonypeakuuii. NpaBuna ypaBHUBaHUS OKUCIINTENBHO-BOCCTaHOBUTENbHON
peakuumn B pacteope. Npumepbl
MexaHn3M BO3HMKHOBEHUS ABOMHOMO 3N1EKTPUYECKOrO Crosi U ckayka NoTeHumana Ha rpaHuue pasgena

33 MeTann-pacTBop aneKkTponuTa. PaBHOBECHbIN SNEKTPOAHbIV NOTeHUman. YpaBHeHne HepHcTa. AHanua
ypaBHEHUS.

34 OnNeKTPOoABMXKYLLASA CuMna ranbBaHWYECKOro afieMeHTa u paboTa ranbBaHM4eckoro anemeHTta. Pacuér 3C.

35 CtangapTHbI BOQOPOAHbIN anekTpod. BogopoaHas wkana noTeHunanos.

36 OnekTtpoasbl | poga (ycnoBHoe o603HayYeHMe, paBHOBECHAs SMEKTPOAHAs peakumsi, BbIpaXeHue ans
noteHumana). lNMpumepsl.
Psig ctaHgapTHBIX 9NEKTPOOHbIX MOTEHUManoB. OKCNepMMeHTanbHoe onpeaeneHme CTaHgapTHOro

37 noteHumana. Yicnonb3oBaHne cTaHAapTHbLIX 3NEKTPOAHbLIX NOTEHLMANOB AN onpeaeneHns HanpaeneHus
XUMUYECKMX U SNEKTPOXMMUYECKNX NpoLieccoB. [Npumepsi.

38 Koppo3susa metannos. Bugbl Koppo3nn. QneKkTpoxumMmyeckas Kopposus. Xummyeckas kopposus. MNMpumepsl.

39 MeToabl 3awmnThl OT Koppo3un. MNMpumepsl.

40 OneKkTponu3 pacnnaBoB 1 BOOHbIX paCTBOPOB 3M1EKTPONUTOB. IHEpTHbIE U aKTUBHbIE 3NeKTPoabl. 3aKoHbI
aneKkTponuaa

41 AKkyMynaTopbl. KUCNOTHbIE 1 WenoYHble. JITUR-MoHHbIE. [prHumun paboThl. [pyMeHeHe Ha NpakTuKe.

42 MpakTnyeckoe NpMMEHEHNe aNeKTponm3a. ANekTpPonuTnYeckoe padnHNpPoOBaHe MeTarnsos,
ranbBaHOMNIACTUKA, SNEKTPOXMMMYECKAs NONUPOBKA U Ap.

43 XNMUYECKMI aNeMeHT. Tunbl kKnaccndmkaumm XMMn4eckmx anemeHToB. CTPYKTypHasa opraHn3auus BellecTsa.

44 AtomucTmyeckas Teopusi. CTaHOBNEHNE COBPEMEHHOW TEOPUN CTPOEHMSA aTtoMa (Teopumn JanbToHa, TOMCOHa,
Pesepdopaa)

45 CTtpoeHue atoma Bogopogaa no H.Bopy. MNMoctynatel Bopa. Hegoctatku Teopum.

46 KopnyckynspHo-sonHoBoit ayannsm anektpoHa. Vaen MNnakka, ae bpoins, ypasHenue Lpeantrepa,
NpUHUMN HeonpeaenéHHocTu enseHbepra.
CoBpeMeHHble NpeacTaBrneHnst 0 CTPoeHnn aToma. KBaHTOBO-MexaHn4yeckas Modenb CTPOeHUs atoma.

47 MoHATne anekTpoHHOro obnaka. KeaHToBble Yncna. MNMpaBuna 3anonHeHns aToOMHbIX opbuTanen
3NEeKTPOHaMU: NPUHLMN MUHUMYMa SHeprun, npaeuno XyHaa, npasuno Kneykosckoro, npuHuun Maynu.

48 Mepuroamnyecknii 3aKoH 1 Nnepuoanyeckasl cuctema xummyeckmx anemenTos [.M.MeHaeneeea.
Mepuroamnyeckas Tabnuua kak rpacdmyeckoe npeacTaBneHne Nepnoanyeckoro 3akoHa a1EMEHTOB.

49 MeTtannbl. ObWwas xapakTepucTumka.

50 s- 1 p-meTannbl. ObLan xapakTepucTmka

51 d-meTannbl obLLasa xapakTepucTuka.




Xumunyeckas cBaA3b. OOLme npeacTaBneHns (3HepreTudeckne n reoMeTpuyeckue XxapakTepUCTUKA CBA3N).
52 Tunbl XMMMYECKOW CBA3M (KOBanNeHTHas, MOHHas, meTannuyeckas) — onpeaeneHus. lNpumepbl coeguHeHni ¢
paccmaTpuBaembiMy TUMammn CBA3EMN.

KoBaneHTHas nonapHaa n HenondapHasa CBA3b. MexaHun3ambl O6pa3OBaHI/I9| (,D,OHOpHO-aKLLeI'ITOprIVI n

53 OOMEHHbBIN).

MeTopn BaneHTHbIX cBs3eit. OCHOBHbIE NonoxeHus. [JocTouHcTBa U HegocTaTkn. O6nacTb NPUMEHEHUS.

54 .
Opyrne Teopun onncaHusi KOBareHTHOWM CBA3M.

5.3.2 TunoBble TeCcTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHus (3agayu, Kenchbl)

1. OnemeHT HaxoauTcs B 4eTBepToM nepuoge, VA rpynne. Onpepenute nopsiakoOBbI HOMEP 3MneMeHTa u
COCTaBbTE O3MEKTPOHHYK chopmyny ero atoma. K KakoMy CEMENCTBY 3NEMEHTOB OH oOTHocuTcs? HasoBuTte ero
3NEKTPOHHbIE aHanoru.

2. [Hokaxute, uyto Ana anemeHToB IIA rpynnbl nepuoanyveckn MOBTOPSETCA 3NEKTPOHHas KoHUrypaums
BaleHTHbIX YPOBHEMN.

3. OBbACHUTE CTPOEHUE MOMeKyrbl aMMMaka Ha OCHOBE MeTOAa BaneHTHbIX CBA3EWN

4. MNpw nponyckaHun cepoBogopoaa Yepes GpomHyto Bogy oobemom 50 mn Bbinan ocagok cepbl maccon 0,189
r. OnpegennTe MOMSIPHYO KOHLIEHTpaLuo 6poma B pacTBope OpoMHON BOAbI, ecnuv Bbixog, cepbl coctasun 90%.5

5. PaccuuTarite n3meHeHue aHTanbnum B peakumm ropeHus ceposogopoga H2S(r.)+ 17202 = H20(x.) + SO2(r.),
€Cnn U3BEeCTHO, YTO CTaHdapTHble TennoTbl obpasosBaHusa BewecTs ana H2S(r.), H20(k.) u SO2(r.) paBHbl
cootBeTcTBeHHO 20,17 «k[x/monb, 286,0 k[bx/monb, 297,0 k[xk/Monb. 3anvwmte TepMOXMMMYECKOE YpaBHEHUE
peakuunn. OnpegenuTe TUN peakuun: 3K30- UNN IHAOTEPMUYECKaS.

6.Paccuntante uameHeHvne csobogHom aHepruu mM66ca B peakuum ropeHus ceposogopopa H2S(r.)+ 1202 =
H20(x.) + SO2(r.), ecnn n3BeCTHO, YTO CTaHOapTHble U3MeHeHust cBoboaHol aHeprumn mbcca obpasoBaHUs BeLLecTB
ana H2S(r.), H20(k.) n SO2(r.) pasHbl cooTtBeTcTBeHHO 33,8 k[x/monb, 237,24 k[x/momnb, 300,2 k[x/morb.
OnpepenuTe BO3MOXHOCTb CAMOMNPOU3BOSIbHOMO NPOTEKaHNS AaHHOW peakumMn npu cTaH4apTHbIX YCIOBUSIX.

7. BbluMCnUTb HavanbHble KOHLEHTpauuM MOSEKYNsipHOro xrnopa u okcuga yrnepoga (ll), a Takke KOHCTaHTY
paBHOBECWSI, ECNN paBHOBECHbIE KOHLeHTpauuu: [CI2] = 0,3 monb/n; [CO] = 0,2 mons/n; [COCI2] = 1,5 monb/n.

8. CkomnbKO MO Macce Hy>XHO B3ATb €4KOro kanu M BoAbl, 4YTOObI npurotoButb 75 N 12%-ro pacrteopa C
nnoTHocTblo = 1,1 r/mn. OnpegenuTte ero MONSPHYH KOHLEHTPaLMIO.

9. HanucaTb ypaBHeHMs1 rMgponunsa, KadecTBEHHO onpefenuTb pH pacTtBopa u onpefenvTb TUM rMaponusa Ha
npumepe conen ZnCl2, K2SO3 n Cr2S3.

10. CocTaBbTE MOHHO-3MEKTPOHHbIE CXEMbI CreayHoLmMX 0.B.p.:

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

6) K2Cr207 + NaCl + H2S0O4 — CI2 + Cr2(S04)3 + K2S04 + Na2S04 + H20

11. Paccuntatb O3L0C cTaHgapHOro MeOHO-LMHKOBOrO ranbBaHM4eckoro arnemeHTa. CocTaBuUTb cxemy
ranbBaHWYeCcKOro 3neMeHTa, HanucaTb YpaBHEHWs peakuui, npoTeKawwux Ha KaToge W aHode M CyMMapHoe
ypaBHEHME 3TUX NMPOLIECCOB.

5.4 MeTogn4yeckue matepuansl, onpegensiowime npoueaypbl OLLleHUBAHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBusa gonycka obyyvarowerocsi K npoMeXxyTo4yHoOM aTTecTauum u nopsaaok NMMKBUAaLMN akaaeMmnyeckomn
3aA0MKeHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm perfnaMmeHTUpPOBaHO JoKanbHbIM HopmaTtuMBHbIM aktom CII6rynTn
«lMonoxeHne o0 NpoBeAEHMUN TEKYLLIErO KOHTPOSI YCNEBAEMOCTM U MPOMEXYTOYHOW aTTecTauum 00yyatoLLmMXCsi»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUMUNInHe

YcTHasa + MncbmeHHasn + KomnbloTepHOE TeCcTUpoBaHme NHasa

5.4.3 Ocob6eHHOCTU NpoBeAEHUs NPOMEXYTOYHOW aTTecTauum no AucCUUnInHe

* B TeueHue cemecTpa BbINOMHSAETCSA KOHTPOSbHas paboTa.

* BoamoxHocTb nonb3oBatbca [lepuogudeckon Tabnuuen asnemeHToB [O.M.MeHgeneeBa, cnpaBoYHbIMM
Tabnuuamm  pacTBOPUMOCTM, KOHCTaHT guccoumaumm crabbiX 3NEeKTPonMTOB, MNPOM3BEAEHUI  PACTBOPUMOCTH,
CTaHOapPTHbIX ANEKTPOAHbIX NOTEHUUanNoB, CTaH4APTHLIX TEPMOOUHAMUYECKUX BENNYMH, KarbKyNATOPOM.

* Bpems Ha NoAroToBky oTBeTa Ha aK3amMeHe 45 MUHYT.

6. YHEBHO-METOOAMWYECKOE N MUH®OPMALMOHHOE OBECNEYEHUE AUCLIUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABsTOp 3arnasve | NspgaTtenbcTBo | o4 nsgaHusa | Cchbinka
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
CemeroB, W. H.,|Xumua CankT-MeTepbypr: https://www.iprbooks

Mepdpurosa, W. I1. XUMU3IAT 2022 hop.ru/122441 html




Mpecc U. A OcHoBbl 00LWEen XxumMmm CaHkT-MeTepbypr: 2017 http://www.iprbooksh
XUMN3OAT op.ru/67353.html
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
T. J. Jlykanunna, W. C.| Xumus. (OcHoBbl XxuMun Ans | M-Bo HayKu U BbICLLETO http://nizrp.narod.ru/
Muxainnosa, Jl. [1.|camocTosTensHoro obpasoBaHus PO, C.- metod/kafobshineor
AppaweBa, A. O.|n3yyeHus): yueb. nocobue MeTepO. roc. yH-T Nnpom. gh/1600205290.pdf
BaxpyLwweB TEXHOSOMMN 1 An3anHa, 2020
BbICLU. LK. TEXHOMOMK 1
aHepreTuku. - CaHkT-
MeTepbypr : BLUTS
cneryntn
KpuBHeBa, A. I., | Xvmng BoDoHEN: BODOHEXKCKMIA https://lwww.iprbooks
BapcykoBa, Jl. r., P - Bop z hop.ru/127256.htmi
Boctpucosa, I 10, rocyAapeTaeHH 2022
éﬁK::j(’)Ba’ OOB B, yHuBepcuteT, O35C ACB
JI. T1. Apgawesa, A.|Xumus. WHaovemayanbHble | M-BO HayKu U BbICLLIEMO http://nizrp.narod.ru/
HO. Baxpywes, | 3agaHus: y4ebHo-| ob6pasosaHus PO, C.- metod/kafobshineor
T.J1.JlykannHa, W. C.|metoguyeckoe nocobue ans| lMetepB. roc. yH-T NPOM. gh/1663382435.pdf
Mwuxannosa CTyOEeHTOB | Kypca| TexHonorum v au3amnHa, 2022
HEXVMUNYECKMX BbiCLU. LK. TEXHONOMMN 1
cneuuansHocten. —  3-e| aHepreTUkn. —CaHKT-
n3g., 4on. 1 ucnp. MeTtepbypr: BLUTO
cneryntn
T. N. Nykanuna, J1. T.|O6waa wn HeopraHnyeckas | M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
Appawesa, A. [O.|xumua. Xumus: yvebHoe| obpasosaHusi PO, C.- metod/kafobshineor
BaxpyLies nocobue MeTepb. roc. yH-T. NPOM . gh/1674266299.pdf
TEXHOSOMI 1 AM3aliHa, 2022
BbiCLU. LK. TEXHONOMMNY 1
3HepreTnkn.- CaHkT-
MeTepbypr: BLUT3
cneryntn
JI.T. Appawesa, A.FO.|Xnmuns: npakTuKym M-BO HayKu 1 BbICLLETO http://nizrp.narod.ru/
BaxpyLues, TJ. obpasosaHusi PO, C.- metod/kafobshineor
JlykaHuHa MeTepb. roc. yH-T NPOM. gh/1644427577 .pdf
TEXHOMNOM 1 AM3alHa, 2022
BbiCLU. LK. TEXHOMOMMK 1
3HepreTukun. - CaHKT-
MeTtepbypr : BT
cneryntg

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALIMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHO-6MbnmnoTeyvHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHO-6MbnmnoTevHasa cuctema «AbByke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
OnekTpoHHas 6ubnuoteka BLUTS CIb INYMNTH [OnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

MHdpopmaLmoHHas

cuctema  «EanHoe

OKHO

goctyna K

o6pa3soBaTesbHbIM

pecypcam.

Paspgen.

Xnmuna» [OnekTpoHHbIv pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepatvBHas n cnpaBodHas 6asa [aHHbIX peueH3upyemor nuTepaTypbl Scopus [ONeKTpOoHHBIN pecypc).
URL: https://www.scopus.com

Bubnunoteka XnMmn4eckoro dakynbTeTa
http://www.chem.msu.ru/rus/library/welcome.html

Mry [OneKkTpoHHbIN pecypc] URL:

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOOAHO pacnpoCTpPaHsAeMoro NporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepuanbHO-TEXHUYECKOM 6a3bl, HeO6XOAMMOW ANS OCYLLEeCTBNEHUA 06pa3oBaTenbLHOro
npouecca no gucumuninHe

AyauTopus OcHalleHne




MynbTumeauiitHoe oGopyaoBaHuWe, cneuuanmaMpoBaHHas meberb, gocka

JlekumoHHas
aygutopusi
Habop nabopaTtopHbinl ans npoB-geHuss pabotr no xumun, pH/ HB — wmeTpbl, Bechl
B-211 nabopaTtopHble, TepmocTaT, AUCTUINATOP. XuMuyeckass nabopatopusi kadedpbl o6OLlen wu

HEOpraHU4yecko XumMum c HeobxoaMMbIMM peakTMBamMn U nabopaTopHbIM  06OpyAOBaHMEM
(NpoBupKM, NNaHwWeTbl ¢ HABOPOM PeakTUBOB, CTAHO4APTTUTPLI U NpoYee).




