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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

OlK-3 : Cnoco6eH NpMMeHATb COOTBETCTBYOWMUNA (PM3MKO-MaTeMaTM4eCcKui annapar, MeToabl aHanusa u
Mo enupoBaHUs, TEOPETUUYECKOro U IKCNEePUMEHTaNbHOro UccriefoBaHUs Npu pelleHnn NpodeccuoHanbHbIX
3apad

3HaTb: OCHOBbI CTpOeHunda Bellectea ” B3aMMOLENCTBNS BELLECTB.

YMeTb: noHMmaTb CYWHOCTb XMMUYECKUX npoueccoB N NMPUMEHATb OCHOBHbIE 3aKOHbl XUMUW.

BnapeTb: MeTogaMmmn onMcaHns XMMMUYECKnX npoueccos.




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 1 3
YpOBHEN.

Tema 2. T[lepyognyeckunm 3akOH W Nepuogmyeckasi
cuctema oanemeHtoB [O.M.MeHpeneeBa. BaneHTHble
3NEKTPOHbI.  3anonHsAemMocTb  BamneHTHbIX  YPOBHEMN.
OnNeKTpPOHHbIe aHanorn. OHeprns 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. JHepreTuveckme wu
reoMeTpuyeckne xapakTepucTnkm cBsasn. KoBaneHTHas
CBA3b W MexaHu3Mbl eé obpasosaHus. [lonspHOCTb 1 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. OHTponusa. 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. OHepruga
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

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. ONeKTPOXMMMYECKME MPOLIECCHI. ONEKTPOLHbIN
noTeHuwmarn. Pag CTaHZapTHbIX ANEKTPOAHbIX
noTeHunanos. [anbBaHM4eckun ANIEMEHT.
SJ'IeKTpO,IJ,BVI)KyLIJ,aFl Chnna ranbBaHUN4YeCKOro arneMeHTa.
Pacuétol 3[C.

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

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

JlabopatopHass pabota 17. 3awuta wMeTannoB OT
Koppo3uu.

UToro B cemecTpe (Ha kypce ans 3A0)

n,3,a3

KoHcynbTauum 1 npomexytovHas attectaums (3ayer)

17

34

56,75

0,25

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

51,25

56,75

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




OrK-3

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

Ha YCTHOM cobecenoBaHun
obyyarLmMnca nokasbiBaeT BCECTOPOHHEE

n rnybokoe 3HaHWEe OCHOBHbIX 3akoHOB | ObyvaloWwmMncs OeMOHCTPUPYET MNpaBUNbHOE

XvMuKM,  CcBOBOAHO  OPWMEHTUPYEeTCA B | MOHMMaHWe  yCroBus  3ajadu,  BrageHue

OCHOBHbIX  MOHSATUSIX, TepMuHax W | HaBblkaMM €ero aHanmMsa, BblOOpa HYXHbIX

onpeferneHnsix; YCBOUIT  OCHOBHYK U | 3aKOHOB M hOpMyn AMNs €€ peLUeHus, 3HaHue
3auteHo 3HaKOM C [JOMOSHUTENbLHOW NUTEPAaTypoWn; | pa3aMEPHOCTEN XUMMUYECKUX BENUYUH. YmeeT

MOXeT 0OBACHUTL B3aMMOCBS3b | MPUMEHSATb  MaTemMaTMdeckuin annapaT Ans

OCHOBHbIX XUMWYECKMX 3aKOHOB W WX | peanusauuu nnaxa peLleHus 3agaun.

3Ha4yeHne ans nocnegytowen | Monyyun npaBuibHbIM OTBET WU  MOXET €ro

npodeccnoHanbHowm OeATenbHOCTH; | MHTepnpeTupoBaTh.

NposiBNsieT TBOP4YECKME CMOCOOHOCTM B

ncnonb3oBaHuM yyebHoro matepuana.

OO6yvalowmincs He wuMeeT [OCTAaTOYMHOro

YPOBHSI 3HAHUS AWCLUMMIINHBI, HE MOXET

cthopmynuposaTb OCHOBHbIE 3akoHbl | OByyvarolWmincs He MOXEeT npoaHanmn3upoBaThb

XVIMUM; NINIOXO OPUEHTUPYETCS B OCHOBHbIX | YCNOBUE 3afayn, HamMeTUTb MnaH ee pelueHus
He 3auteHo MOHATMSX U ONPEAENEHUsIX; MOX0 3HAKOM | MIIOX0 opueHTUpyeTcs B XUMUYECKNX

C OCHOBHOW nUTepaTypoW; OOMyckaeT Mpu | BENWYMHAX, He BnageeT MaTteMaTuyecKum

oTBeTe Ha 3ayeTe CylleCTBEHHble OLMOKKM | annapaTom.

n He MOXeT YCTpaHUTb WX p[daxe noa
pykoBOACTBOM npenogaBaTternd.

6.3 TunoBbIe KOHTPONbHbIE 3af4aHNUA U/MNKU UHbIe MaTepuarbl, UCNONb3yeMblie OIS OLeHKU pe3yribTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BONPOCHI

Ne n/n

dopMynunpoBKn BONpOCoB

Cemectp 1

[N

Teopusa rmbpuansauun. Bugbl rmépugmnsaumm. Cesasb reoMeTpum Monekyn ¢ Tunom rudpuamsauun. MNMpumepsl
MOJIEKYI C pPa3nUYHbIMKU TUNaMK rMopugnsauum.

MoHHas cBssb. 06u.|,a;| XapaKkTepuctuka. O6nacTtb NPUMEHEHUA. anIMepr BeLlecTB C MOHHbIM TUMOM CBA3N.

MeTannuyeckas cBs3b. 06u.|,a9| XapaKkTepuctuka. 30HHad Teopua KpucrtanioB

B JWIN

BopopopHas cesisb. ObLias xapakTepuctuka. BnusHne BogopoAHON CBSI3W Ha CBOWCTBA BELLECTB.
MexxmoneKkynspHasi U BHyTPUMONEKYNsipHasi BOAOPOAHas cBsA3b. [pumepsl.

MexmoneKynsipHble B3anmogencTaus (cunsl Ban-gep-Baanbca). O6wasa xapakrepuctuka. Buael. BnusiHne
Ha CBOWCTBA BELLECTB.

I'Ipep,meT 1 3agayun xmmuun. BewlecTtso u none — aese (*)OprI CyLleCTBOBaHUA MaTepun. dusnyeckme un
XUMUYecKmne aBneHud.

OCHOBHbIE 3aKOHbI 1 MOHSITUSE XMMUU: 3aKOHbI COXPAHEHUS MacChbl U 3HEPTU, 3aKOH NMOCTOSIHCTBA COCTaBa U
3aKOH KpaTHbIX OTHOLWEHWI (bepTonnuabl 1 AanbTOHWALI), 3aKOH 00 BLEMHbBIX OTHOLLEHWIA U 3aKOH ABOragpo.
Monb, KONMYEeCTBO BELLECTBA.

3aKkoH 3KBMBaNeHTOB. OKBMBANEHT 1 3KBUBANEHTHasi Macca afemMeHTa, NPOCTOro M CrioXXHOro BellecTsa B
OOMEHHbIX U OKUCINUTENBbHO-BOCCTAHOBUTENBHbIX peakunax.

Knaccbl HeopraHn4ecknx coeanHeHnn Ha npumepe conen. CpegHue, Kucnble, OCHOBHble. CBOWCTBA,
npumMepbl peakumi, rpadudeckne opmynbl

10

MpeameT XMMUYEeCcKon TEpMOAUHAMUKIA 1 Lienn ee usydeHust. NepBoe Havano TepMogmHamMmkm. GyHKLMUK
COCTOSIHUS U (DYHKLMK npoLiecca.

11

BHYTPEHHAs1 SHEprusi 1 ee U3MEHEHNE B XMMUYECKOW peakuumn. Tennosble 3deKTbl B M30XOPHOM U
n3obapHoM npoueccax. MoHaTe aHTansnuu. Buapsl sHTanenmu. MoHATME 0 3K30- U 9HA0TEePMUYECKUX
npoweccax.

12

3akoH Mecca. Cneacteus 13 3akoHa 'ecca. TepMoxMMmnyeckne ypaBHeHust. PacueT TennoBbix 3 deKToB
XUMUYECKMNX peaKumi C UCMOSb30BaHNEM CTaHA4apTHOM SHTanbnuu obpasoBaHms BelecTsa. Mprmepsl
pacyeToB.

13

BTopoe Havyano TepmMoaMHaMuKK. SHTponusi. MUKPO- 1 MaKpOCOCTOSIHMS cUCTEMbI. TepMoanHamuyeckas
BEPOSITHOCTb CUCTEMbI. PacueT namMeHeHus1 SHTPONMUM ANs XMMUYeckon peakuum. MNpuBect npumepsl
pacuyeToB




HanpaBneHue xummyeckoro npotiecca. Xapakrep usmeHeHus aHeprum M'mb6ca kak kputepuii

14 TepMOAMHaAMNYECKON BO3MOXHOCTU CaMONPOM3BOSIbHOMO npoLecca (MM HEBO3MOXHOCTK). [NpusecTun
npuMepbl pac4eToB.
MpeomMeT XMMUYECKON KUHETUKM U Lienn ee n3ydeHust. CKOpoCTb XMMUYECKOM peakumnn (CpeaHss U UCTUHHaS).

15 3aKoH AeNCTBYIOLLMX MAcC — OCHOBHOWM MOCTYNaT XMMUYECKON KNHETUKA. PU3NYECKUIA CMbICT KOHCTaHThI
CKOpPOCTH.

16 BrnvsHue Temnepatypbl Ha CKOpOCTbVXVIMVILIeCKOVI peakuuu. MNpasuno BaHnT-MNodda. YpaBHeHne AppeHnyca.
OHeprua aktnsauun. E€ dumaunyeckmin cmbicn. Cnocobbl akTuBaL MM MONeKy-.

17 KoHcTaHTa paBHOBeCKst XMMmnyeckon peakuun. E€ domanyeckmin cmbicn. 3aE>:I/ICI/IMOCTb KOHCTaHTbI paBHOBECKA
oT TemnepaTypbl. CBA3b KOHCTAHTLI PABHOBECUS C U3MEHEHMEM cBOGoAHOM aHeprun mb6ca. PacuéThl.

18 ["lOMOreHHble 1 reTeporeHHble XMMUYeckne peakunn. BolpaxeHns Ans KOHCTaHTbl paBHOBECUS.

19 MpuHumn Jle-lWatenbe. BnuaHne nameHeHns KOHUEHTpauuun, JaBrneHns 1 TeMmnepaTypbl Ha CABUT
XMMUYECKoro pasHoBecus. [pumepsl.

20 PactBopbl. Bugbl pactBopos. XKunakue pacteopsl. [pouecc pacTBOpeHNsi C TOYKM 3pEHUS TEPMOAMHAMUKMN.
BogaHble 1 HEBOAHbIE pacTBOPSI.
KonnuraTvBHble CBOWCTBa pacTBOPOB HESMEKTPOSIUTOB M 3MEKTPOSNIUTOB (4aBEHNE HAChILLEHHOro napa Hag

21 pacTBOPOM, OCMOTMYECKOE AaBrneHue, MOHMXKEHNe TemnepaTypbl 3aMep3aHns 1 MOBbILLEHNE TeMMepaTypbl
KMNEHMs pacTBOPOB).

29 KOJ‘IM‘-IeCTBeHI:|aFI XapaKTepucTMKa cocTaBa pacTBopa — KOHLUeHTpaums. dPruanyeckmuin cmeicn. Buabl
KOHLeHTpauuii. Bsaumocesab mexay Humn. OBbnactu Mcnonb3oBaHus.
Cnabble anekTponuTel. CTeneHb AMccoumaumm 1 KOHCTaHTa guccoumnaumm Kouce. — xapaktepucTukm cnaboro

23 anekTponuta. PacyeTt ctenenn guccoumaumm n Kouce n3 namepeHunin anekTponpoBogHoCcTU. Nx domsmyecknin
CMbICHI.

o4 Kucnotbl, conu, 0CHOBaHUSA C TOYKU 3peHNst Teopun anekTponuTnyeckon guccoumnaummn. Obwme cBoncTea.
YpaBHeHUs1 guccoumauum B BOOHbLIX pacTBOpax.

25 MoHHoe npousseaeHue Boabl. Ero pusndeckuii cmbicn. Bo,gopon%uh nokasartenb pH. N rmapokcunbHbIn
nokasartenb pOH. PacyeTt pH ons anekTponutoB pasnuyHon cummeTpun. MNpumepsl

26 CwvinbHble anekTponuTsl. [oHATUe 06 akTUBHOCTU pacTBopa anekTponuTa. Pusnyeckuin cmbicn
KoapmumeHTa akTMBHOCTK. MNMpuMepbl pacyeTa akTUBHOCTU

27 Mmaponns. CTeneHb N KOHCTaHTa rmaponusa. BrnvsHne pasnuyHbiX (hakToOpoB Ha paBHOBECKE npoLecca
rmaponu3sa. Mpumepsl

28 reTepOFEHHbI? paBHOBECUS B pacTBOpax anekTponuToB. [pon3seaeHne pactsopnumMoctu. Pacuér
KOHLIEHTpaLMIA MOHOB B HACbILLEHHbIX pacTBOpax ManopacTBOPUMbIX INEKTPONIUTOB

29 OnpenevneHme OKVICJ'IVITeJ'IbHO:BOCCTaHOBVITeJ'IbHOI7I peakumn. Tunbl OKUCIIUTENbHO-BOCCTAHOBUTENbHbLIX
peakumit. CpaBHeHME NOHATUI "cTeneHb OKMcneHns" 1 "BaneHTHoOCTL"

30 OCHOBHbIE OKUCIUTENW U BOCCTAHOBUTENW. MNpyMepbl peakLuin C NX y4acTUeM.

31 [encTteue KMcnoT u weno4ven Ha meTannbl. OCHOBHblE OCOOEHHOCTH

32 MeToa 3NeKTPOHHO-UOHHbIX Nonypeakuuii. MNpaBuna ypaBHUBaHUS OKUCIINTENbHO-BOCCTaHOBUTENBbHOM
peakuuu B pacTteope. [pumepsbl
MexaHn3M BO3HUKHOBEHUSA ABONHOMO SNEKTPUYECKOrO CIos U CKayka noTeHuuMana Ha rpaHuue pasgena

33 MeTann-pacTBop 3ANeKTponuTa. PaBHOBECHLIN aNeKTPOAHbIN noTeHuman. YpasHeHne HepHcta. AHanms
ypaBHeHus.

34 OneKkTpoasmXkyLLaa cuna raribBaHMYeCKOro anemeHTa u pabota ranbBaHn4eckoro anemeHTa. Pacuét 3[C.

35 CtaHgapTHbI BOOOPOAHBIN anekTpod. BogopoaHas wkana noTeHunanos.

36 OnekTpoapl | poga (ycrnosHoe o603HavYeHne, paBHOBECHAs 3NEKTPOAHAasA peakuus, BblpaXeHne Ans
noteHuuana). Npumepsl.
Pan cTaHOapTHBIX 3NEKTPOAHBIX MOTEHUMANOB. QKCNEPUMEHTarNbHOE onpeaeneHne CTan4apTHOro

37 noteHumana. Micnonb3oBaHne cTaHOapTHbIX 3NEKTPOAHbBIX NOTEHLUMANOoB ANs onpeaeneHns HanpaBneHus
XMMUYECKMX U 3NEKTPOXMMMNYECKMX NpoLieccoB. Npumepsl.

38 Kopposusa meTtannos. Buabl KOppo3un. AnekTpoxmmmnieckas kopposusi. Xumumyeckasi kopposus. MNpumepsi.

39 MeToabl 3awmThl OT Koppo3un. MNMpumepsbl.

40 OneKkTponu3 pacnnaeoB U BOAHbIX pacTBOPOB AEKTPONUTOB. MIHEPTHbIE U aKTUBHbIE 3NEKTPOAbI. 3aKOHbI
anekTponuaa

41 AkkyMynatopbl. KNCNoTHbIE U wenoyHble. JIMTUR-noHHble. MNpuHumn paboTel. MprMeHeHne Ha npakTuke.

42 MpakTuyeckoe NpMMeHeHWe 3NeKkTponmn3a. ANeKTponMTnyeckoe pacmHMpoBaHe MeTarsos,
ranbBaHOMNMacTvKa, 3NeKTpoXmMu4ecKkasi NonMpoBka u ap.

43 XVMUYECKUI 3neMeHT. TuMbl KrnaccuguKaumm XMMU4ecknx anemeHToB. CTpyKTypHas opraHn3auusi BeLLecTBa.

44 Atomuctmnyeckasa Teopusi. CTaHOBMEHNE COBPEMEHHOIN TeOpUN CTpoeHus atoma (Teopum JanbToHa, TOMCOHa,
Pesepdopaa)

45 CTtpoeHue atoma Bogopoga no H.Bopy. MNMoctynatbl bopa. HegocTtatku Teopum.

46 KopnyckynsipHO-BonHoBOW ayanunam anektpoHa. Naewn MNnaHka, ge bponns, ypasHeHue LpeanHrepa,

npuHUMN HeonpeaenéHHoctu [enseHbepra.




CoBpeMeHHble NpeacTaBneHnst 0 CTpoeHMn atoma. KBaHTOBO-MexaHnyeckas Moaenb CTPOeHUs atoma.
47 MoHATne anekTpoHHOro obnaka. KeaHToBble yncna. MNMpaBuna 3anonHeHns aToOMHbIX opbuTanen
3NEKTPOHAMU: MPUHLMN MUHUMYMaA 3HEepruun, Nnpasuno XyHaa, npasuno Knevkosckoro, npuHumn Maynu.

I'Iepmo,u,mqecmﬁ 3aKOH U nepmoanyeckaa cucrema XMuMmM4eCkKnx ajfieMeHToB ,D,.I/I.MeH,qeneeBa.

48
Mepuoanyeckas Tabnvua kak rpaduyeckoe nNpeacTaBrneHne nNepuoanyeckoro 3aKkoHa aMeMeHTOB.

49 MeTannel. O6LLasa xapakTepmcTuKa.

50 s- 1 p-meTannbl. ObLlan xapakrepucTmka

51 d-meTannsl o6LLasa xapakTepucTuka.

XumMmunyeckas cBsAsb. OOLme npeacTaBneHust (3HepreTuieckne u reoMeTpuyIeckue XapakTepUCTUKA CBS3N).
52 Tunbl XMMMUYECKOW CBA3M (KOBanNeHTHas!, MOHHas, MeTannuyeckas) — onpeaeneHus. lNpumepbl coeguHeHni ¢
paccmaTtpuBaembiMU TUMamun CBA3EN.

KoBaneHTHas nondpHasa n HenondapHaa CBA3b. MexaHn3mbl 06pa3OBaHMﬂ (D,OHOpHO-aKU,eI'ITOprIVI n

53 OOMEHHbIN).

MeTopg BaneHTHbIX CBA3EN. OCHOBHbIE MONOXEHUS. ,D,OCTOI/IHCTBa N HeOOCTaTKWU. O6nacTtb NPUMEHEHUA.

54 .
Opyrue Teopun onncaHusi KOBareHTHOM CBA3M.

6.3.2 TunoBble TeCcTOBble 3afaHNA

He npegycmoTtpeHo
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHLbIE 3afaHNA (3a4a4vun, KeUcChl)

1. OnemeHT HaxoauTcs B 4eTBepToM nepuoge, VA rpynne. Onpepenute nopsiakoOBbI HOMEP 3MneMeHTa U
COCTaBbTE O3MEKTPOHHYK chopmyny ero atoma. K KakoMy CeMENCTBY 3NEeMEHTOB OH oOTHocuTcs? HasoBuTte ero
3MNeKTPOHHbIE aHanoru.

2. [Hokaxute, uyto Anga anemeHToB |IA rpynnbl nepuoanyveckn MNOBTOPSETCA 3NEKTPOHHas KoHurypaums
BarleHTHbIX YPOBHEN.

3. O6bsCHUTE CTPOEHME MONEKYNbl aMMMaka Ha OCHOBE MeToAa BarieHTHbIX CBA3EN

4. MNpwn nponyckaHun ceposogopoa Yepes 6pomHyto Bogy obbemom 50 mn Bbinan ocagok cepbl maccon 0,189
r. OnpegennTe MOMSIPHYO KOHLIEHTpauuio 6poma B pacTBope OpOMHON BOAbI, ecnuv Bbixog, cepbl coctaBun 90%.5

5. PaccunTarite n3meHeHue aHTanbNuM B peakumm ropeHus ceposogopona H2S(r.)+ 17202 = H20(x.) + SO2(r.),
€Cnn M3BECTHO, YTO CTaHdapTHble TennoTbl obpasoBaHus BewectB ana 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
peakuun. OnpegenuTe TUN peakuun: 3K30- UNN IHAOTEPMUYECKAS.

6. Paccuutarite nameHeHue csoboaHom aHeprum mb6ca B peakuum ropeHus ceposogopoga H2S(r.)+ 17202 =
H20(k.) + SO2(r.), ecnu M3BECTHO, YTO M3MeHeHMs cBoboaHoW 3Heprum MBBca obpasoBaHusa Bewects ans H2S(r.),
H20(k.) n SO2(r.) paBHbl cootBeTcTBeHHO 33,8 k[bx/monb, 237,24 «[x/monb, 300,2 kx/monb. Onpegenute
BO3MOXHOCTb CaMOMNPOM3BOSIbHOMO NPOTEKAHWSA AAHHOW peakuun npu CTaHaapTHbIX YCNOBUSIX.

7. BbluMcnuTb HauvanbHble KOHLEHTpauuuM MONEKynspHoro xmnopa u okcuga yrmepoga (ll), a Takke KOHCTaHTy
paBHOBeCUS, ecrnn paBHoOBeCHble koHueHTpauuu: [CI2] = 0,3 monb/n; [CO] = 0,2 monk/n; [COCI2] = 1,5 monk/n.

8. Kakylo maccy HyxHO B35iTb €KOro Kanv 1 BOAbl, YTOObl NpuUrotoBuTh 75 N 12%-HOro pacteopa € NMOTHOCTLHO
= 1,1 r/mn. Onpegennte ero MonsIPHyI0 KOHLEHTPaLMIO.

9. HanucaTb ypaBHeHus ruaponusa, KadeCcTBeHHO onpegenuTb pH pacTtBopa u onpegenuTb TUM rMaponusa Ha
npumepe conen ZnCl2, K2SO3 n Cr2S3.

10. CocTaBbTe MOHHO-3NEKTPOHHbBIE CXEMbI CrieyHoLux 0.B.p.:

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

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

11. Paccuutate O[C cTaHOapTHOrO MEAHO-LUMHKOBOrO ranbBaHM4Yeckoro anemeHta. CocTaBuTb Cxemy
ranbBaHWYeCcKOro 9aremMeHTa, HanucaTb YpaBHEHWs peakuui, nNpoTeKawwux Ha KaToge W aHode M CyMMapHoe
ypaBHEeHWe 3TUX NpoLeCccoB.

6.4 MeToauyeckue MaTepuansi, onpegensirowe npouenypbl OLleHUBaHUA pe3yNnbTaToB 0by4eHus
6.4.1 YcnoBus gonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTaumMm U NOpAAOK NMMKBMAALUN aKageMn4yecKomn
3a0MmKeHHOCTHU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMm pernaMmeHTMpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6rynTn
«MonoxeHne 0 NPOBeAEHUN TEKYLLETO KOHTPOSS YCNEBAEMOCTU 1 NPOMEXYTOYHOWN aTTecTaumnm oby4aroLwmxcs»

6.4.2 ®opma npoBeAeHUsi MPOMEXYTOYHOM aTTecTauum no AUCUUnimHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUpOBaHME NHas

6.4.3 Oco6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum No AUCLUNIIMHE

* BosmoxHocTb nonb3oBatbcA [lepuogundeckon Tabnuuen asnemeHToB [O.M.MeHpeneesa, cnpaBoYHbIMU
Tabnuuamm pacTBOPUMOCTM, KOHCTaHT Auccoumaumm crabbiXx 3MEeKTPoNMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOAPTHbIX 3NEKTPOAHbIX MOTEHLMANOB, CTAaH4APTHLIX TEPMOAUHAMUYECKNX BENNYMH, KarbKyNATOPOM.

* Bpemsi Ha NoaroToBKy OTBETa Ha 3a4€Te 45 MUHYT.




7. YHEBHO-METOAU4YECKOE U NUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log nsgaHus |

Ccblnika

7.1.1 OcHOBHas y4yebOHasa nutepaTtypa

Cemenos, W. H., |Xumua CankT-NeTepbypr: 2022 https://www.iprbooks
Mepdunosa, W. J1. XUMUSOAT hop.ru/122441 .htmi
Mpecc U. A OcHoBbI 00LLEN XUMUU CankT-MNeTepbypr: 2017 http://www.iprbooksh
XUMN3OAT op.ru/67353.html
7.1.2 JononHuTenbHas y4yebHasa nutepartypa
T. N. NykanunHa, WU. C. | Xumunsa. (OcHoBbI xuMun Anst|  M-BO HayKu U1 BbICLLIEMO http://nizrp.narod.ru/
Mwuxannosa, Jl. T1.|camocTosATensLHOro obpasosaHusi PO, C.- metod/kafobshineor
AppgaweBa, A. [O.|u3y4eHusn): yueb. nocobue MeTep6. roc. yH-T Npom. gh/1600205290.pdf
BaxpyLueB TEXHOMNOIrMN U gnu3anHa, 2020
BbiCLU. LK. TEXHONOMMK 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntn
KpuBHeBa, A. I., | Xvmns BoooHex: B . https://www.iprbooks
Bapcykosa, JI. TI., POHEX: BOPOHEXCKIN hop.ru/127256.html
Boctpukosa, [I. 1O., roiﬁi‘iﬁﬁ?&l}"'” 2022
(I§¥1K::L?(,)Ba, OOB B, yHuBepcuTeT, 36C ACB
JI.MN. Apgawesa, A.1O. [ XvMusi: npakTuUKym M-BO HayKu 1 BbiCLLEro http://nizrp.narod.ru/
BaxpyLues, T.J1. o6pazosaHust PO, C.- metod/kafobshineor
JlykaHuHa MeTep6. roc. yH-T Npom. gh/1644427577 .pdf
TEXHOMNOrM 1 An3anHa, 2022
BbICLU. LK. TEXHOMOMK 1
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
JI. T1. AppaweBa, A.|Xumus. NHavenayanbHble | M-Bo HayKu U BbICLLIEMO http://nizrp.narod.ru/
tO. BaxpyLwes, | 3agaHus: yuyebHo- |  obpasosaHus P®, C.- metod/kafobshineor
T.1.NykanuHa, W. C.|meTtoouueckoe nocobue Ons| Metepb. roc. yH-T Mpom. gh/1663382435.pdf
Mwuxannosa CTyOEeHTOB | Kypca | TexHonorui v gmsanHa, 2022
HeXNMn4YecKkmx BbICLL.LLK. TEXHONOMN 1
cneuuansHocten. —  3-e| aHepreTUkn. —CaHKT-
nsgd., [on. n mcenp. MeTepbypr: BLUTO
cneryntg

7.2 NMepe4eHb NpodeccuoHanbHbIX 6a3 aHHbIX U MH(POPMALUMOHHO-CNPABOYHbLIX CUCTEM

OneKkTpoHHO-6MbnmoTeyHas cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/
OneKTPOHHO-OMbNMoTeYHasa cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/
OnekTpoHHasa 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbin pecypc]. URL: http://nizrp.narod.ru

MHdopmaumnoHHas

cuctema «EpuHoe

OKHO

joctyna K

obpasoBaTenbHbIM

Xumusay [OnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7
PedepatvBHass n cnpaBovHas ©0asa AaHHbIX peleH3npyemon nuTepatypbl Scopus [OneKTpoHHbIN pecypc].
URL: https://www.scopus.com

BubnuoTeka

Xumum4yeckoro

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

dakynbTeTa

My

[OnekTpoHHbIN

7.3 NMepe4veHb NULEH3UOHHOro U CBOGOAHO pacnpoCcTPaHAeMoro nNporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

pecypcam.

Paspgen.

pecypc] URL:

7.4 OnucaHmne MmaTtepuanbHO-TEXHMYECKOWN 6a3bl, HEOGXOAUMOMN ANA OCYLLEeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnuHe

Ayautopus

OcHalleHune




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).




