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Pabouas nporpamMma  OWCUMNIUHBI  COCTaBfieHa B COOTBETCTBMM C  dpefeparnbHbiM  FOCY4APCTBEHHBIM
obpasoBaTenbHblM CTaHOAPTOM  BbIiClWero obpas3oBaHus no HanpaeneHuto noarotoBkm 01.03.02 [puknagHas
MaTemaTuka n nHbopMaTuka, yTBepXaeHHbIM npukasom MnHobpHayku Poccum ot 10.01.2018 r. Ne 9

CocraButens (n):

KaHomaat XxuMunyeckux Hayk, 3aBeayroLmin kacdbegpon Appawesa J1.IM.
OT Kadbenpbl cocTaBuTENS: Appawesa J1.I.
3aBegyownii  kacpegpont  obwerr M HeOpraHU4eckow

XUMUK

OT BbInyckatoLen kagenpsbl: Axkosnes B.I.

3aBegytowmi kacpeapon

MeToaundeckun otaoen: CmunpHoBa B.I".



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

MK-8: CnocobeH aHanu3upoBaTb pe3ynbTaTbl TECTUPOBaHUA B obnactu 6MonHdopMaTuKn

3HaTtb: o6u.|,|/|e 3aKOHOMEPHOCTU MPOTEeKaHnaA XMMUYECKUX peaKLu/u7| B pacTtBopax u TBep,D,OVI (.13839, OCHOBbI XMMNYECKON
TepMOoANHaAMUKN N KNHETUKWN.

YMeTb: TNpUMEHSITb TEOopeTUYeckMe 3HaHUS O CTPOEHUM, W3MEHEHUM COCTaBa W PeaKUMOHHOW CrnocoBHOCTU
pearvpyloluMx BeLIeCcTB [Ans MpeackasaHusi OCOBEHHOCTEN MpOTekaHWs peakuuid, cocTaBa, CTPOEHWUSI U CBOWCTB
XUMUYECKUX BELLECTB.

BnageTb: HaBblkamMy XUMWYECKOrO 3KCMEPUMMEHTa C YY4eTOM MpaBuil TeXHWKM ©Ge30macHOCTM MpU  UCMOSb30BaHMUM
XMMUYECKMX peakTUBOB, aHanunsa pesynbTaToB onbiTa 1 (POPMYNMpOBaHMS 0GOCHOBAHHbIX BbIBOOB.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl. dopma
dopmbl TekyLero
3aHATUN KOHTpONS

CP

Nex. Na6. | (4ackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pasgen 1. CTpoeHue BellecTBa

Tema 1. CtpoeHue BewectBa. OCHOBHblE
cBedeHus o] CTpOEHUn aTtoma (B
peTpocnekTunee). KBaHTOBO-MexaHu4eckas
Mogens  artoma. MpuHUMN  MUHUMYMa
aHepruun. lMNpuHumn MNaynu. MNpasBuno XyHaa. 1 3 VN
Mpasuno KneukoBckoro. Mopsagok
3aMOSTHEHWS SMEKTPOHHBIX YPOBHEWN.

Tema 2. Mepuognyeckni  3aKoH "
nepuoanyeckas cuctema 3MIEMEHTOB
O.N.MengoeneeBa. BaneHTHble 3MEKTPOHbI.
3anonHaemMocTb BaneHTHbIX YpOBHEN.
OneKTPOHHbIE aHamnorn. OHeprnst cpoacTea K
ANEKTPOHY W SHEeprns MoHusauuun. ATOMHbIE
W  WOHHble paguycbl. MeTannuueckne u
HEMEeTannMyeckne CBOWCTBA  3JIEMEHTOB.
OTHocuTENbHas ANeKTpooTPMLUaTENbHOCTD 2 2 275
no [MonwuHry. [lepnogudeckoe WU3MEHeHUe 4 ’ [3.J1.3.K
KMCIMOTHO-OCHOBHbIX " OKUCINTENbHO- o
BOCCTaHOBUTEIbHbIX coeauHeHunn
OAHOTUMHBIX COEANHEHUN.

JlabopaTtopHaas pabota 1. Xumwndeckune
npespaLleHnsi BELLECTB

Tema 3. Xumunyeckas CBA3b M CTpOeHue
MOeKy-n. OcHoBHbIe BUAObI 7]
XapakTepUCTUKN XUMUYECKON CBSA3N
(koBaneHTHasa, WOHHasi, MeTannuyeckas) u
MEXMOMNEKYNAPHbIX B3aMMOOEeNCTBUN.
OHepreTnyeckme 7 reomeTpuyeckme
XapaKTepucTukn cBasn. KoBaneHTHast CBS3b 1 4
N MexaHu3mbl eé obpasoBaHusi. [onsipHOCTb
CBSA3U. MeTopn BaNeHTHbIX CBSA3EN.
Mbpuansaums opbutanen un reomeTpus
MOneKy-n.




Tema 4. O®usmyeckne ©n  XUMUYECKME
aB1eHNd. Xumua Kak HayKa. OCHOBHbIe

CTEXNOMETPUYECKNE 3aKOHbI XUMUN
(coxpaHeHus Maccsbl " 3Heprum,
MOCTOSIHCTBa COCTaBa, KpaTHbIX OTHOLUEHWUH,
O0OBEMHBIX OTHOLLIEHWUH, Asoragpo,
9KBUBANeHTOB) OcHoBHbIE Knaccel

HeopraHn4eckmnx COefMHEHWI (okeugpl,
KACMOTbI, OCHOBaHWs, aMmdonuTbl, Comnw).
HomeHknatypa. OCHOBHbIE CBONCTBA.
JlabopaTopHas pabota 2. OnpegeneHue
9KBMBANEeHTHOW MaccCbl MarHusl.
JlTabopaTtopHas paboTta 3. MpocTtbie
BellecTBa: MeTansbl U HeMeTan bl
JlTabopaTopHaa pabota 4.0OCHOBHbIE Knacchbl
HeopraHn4ecKkmnx COeINHEHNI. Okcunapl.
OcHoBaHust

JlabopaTtopHasi pabota 5. OCHOBHbIe Knacchl
HeopraHudeckux  coeguHeHun.  Kucnotbi.
Conn

Pasgen 2. OcCHOBHble  3aKOHOMEPHOCTU
NpoTeKaHnA XMMN4eCKMX npoueccos

Tema 5. Obwme 3aKOHOMEPHOCTU
XUMUYECKUX NMpOLECCoB. MoHsaTne o
XUMUYECKOM TepmMoanHamMuKe.
TepmMmoguHaMmmyeckme napameTpbl.

CoctosiHne cuctembl. QDYHKUMM COCTOSIHUSA
cuctembl.  BHyTpeHHAs  aHeprus.  3akoH
coxpaHeHuss  aHeprun. [lepBoe  Hayano
TepMoaMHamuku. [loHaTMe 06 aHTanbnuu.
MoHaTne o Tepmoxumuun. Tennoson 3adpdekT
XUMWYECKON  peakuun. TepMOXMMuyeckme
pacyéTbl. 3akoH 'ecca n criegcTeme U3 Hero.
JlTabopaTopHas pabota 6. TennoBble
3 eKTbl XMMUYECKUX peaKLni

Tema 6. OHTponus. M3o0bapHo-
nsotepmmyeckmi  noteHuman, CeobogHas
3Heprus 'mbbca. HanpaBneHHOCTb
XUMUNYECKNX npoLeccoB. Pac4yétbl
BO3MOXXHOCTU CaMOonpoOun3BOSIbHOIO
npoTekaHusi npouecca.

nn
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Tema 7. XumMmnyeckas KMHeTMKa.
[eTeporeHHble n FOMOrE€HHbIE
cncTemMbl.CKOPOCTb  TOMOTEHHbIX  peakuui.
3akoH pgencteytlowmnx macc.  KoHcrtaHTa
CKOPOCTU XUMUYECKOM peakLumm.
3aBUCMMOCTb CKOPOCTU OT Temnepartypbl.
Mpasuno BaHT-MTodda. SHeprua aktnBauuu.
YpaBHeHune  AppeHuyca. MoHaTne 006
aKTUBMPOBAHHOM  komnnekce [loHsATME o

nepexogHoMm COCTOSHMM. Karanus.
Xrmunyeckoe paBHOBecHe. KoHcTaHTa
paBHOBECHUS. CwmelueHne XUMUYECKOTO
pasHoBecu4. MpuHuun Jle LWWaTenbe

JlTabopaTopHas paboTta 7. BrivaHue

KOHLUEHTpauumM pearvpylowmx BeLwecTB Ha
CKOPOCTb XMMUYECKON peakumnm

JlabopaTopHas paboTa 8. BnnaHne
KaTanmMsatopa Ha CKOpPOCTb XMMWUYECKON
peakuuu.

JlabopaTopHas paboTta 9. BnvsiHne

pPa3nmnyHbIX (baKTopOB Ha COoCTOAHNE
XUMUNYECKOro paBsHoBecud

Tema 8. PactBopbl. BopgHble pacTBOpbI.
Cnocobbl BblpaXKeHUs KOHLIeHTpaLui
pacTBOpPOB (MonsipHas, HopMarbHas,
MaccoBasi [ONS PacTBOPEHHONO BeLLECTBA)
M  B3aUMOCBA3b Mexay HumU. Teopus
anekTponuTuyeckon guccoumaumm. Cnabble
N cunbHble anekTponuTel.  CTyneHyaTtas
anccoumaumsa.  CTeneHb M KOHCTaHTa
auccounaunn. [uccoumaums KUCMOT, COMeEwn
N OCHOBaHWUI B BOAHbIX pacTBopax.
JlTabopaTopHas paboTta 10. MoHHoe
paBHOBECME B  pacTBOpax KUCMOT MU
OCHOBaHW.

NlabopatopHass pabota 11. PacTtBopbl
3M1EKTPOSIMTOB U NX CBONCTBA

Tema 9. PaBHOBecua B  pacTBopax
3NEKTPONNTOB. MoHHoe npoussegexHve
Boabl. pH n pOH. lMoHaTve 06 nHamkaTopax.
Mmaponua conen. Twnbl mmgponu3a B
3aBMCMMOCTH oT npupoapl conu.
lMpoussegeHne pacTBOPUMOCTH.
JTabopatopHas paboTta 12. M'maponua conen.
JlabopaTtopHasi pabota 13. PacTBOopMMOCTb
3NeKTponMTa B MPUCYTCTBMM OOHOVMMEHHbIX
MoHOB. PacTBOpMMOCTb MarnopacTBOPUMBbIX
3NEKTPONMTOB

Pasnen 3. OkucnntenbHo-
BOCCTaHOBUTESbHbIE MPOLECCHI

n,3,a3




Tema 10. OkucneHne wn BOCCTaHOBIEHME.
Oxkucnutenn u BoccTaHoBuTenn. MeToabl
COCTaBMEHUs  YpaBHEHWA  OKUCIUTESNbHO-
BOCCTAHOBUTESNbHbLIX pPeakuuin (3MeKTPOHHbIN
N MOHHO-3MEKTPOHHbIN B6anaHckl). [dencTteue
KUCNOT U LWenoYen Ha MeTannbl.
NlabopatopHasi pabota 14. OkUCRMTENbHO-
BOCCTAHOBUTENbHbIE ~ CBOWCTBA  MPOCTbIX
BELLECTB

JNNabopaTopHasa pabota 15. OkucnmTenbHo-
BOCCTaHOBUTENbHAs OBOWCTBEHHOCTb
COE€VHEHNN.

Tema 11. J3nekTpoxummyeckue npoOLIECCHI.
OneKkTpoaHbIN noTteHumnan. Pan
CTaHOApPTHbIX  3NEKTPOAHbIX MOTEeHLUManos.
ManbBaHM4Yeckni AMEMEHT.
OnekTpoaBuXyLlasi cuna ranbBaHWYEeCKoro
anemeHTa. PacyéTtbl 3[C.

JlTabopaTtopHasa pabota 16. OnpepeneHue
3MEKTPOAHOro  noTeHumMana C  pasHom
KOHLIEHTpaumMen  noTeHumManonpenenstoLmx
WNOHOB.

Tema 12. OnNekTpoxMMMYeckue npoLeccbl B
TexHuke. Kopposus metannos. MeTogbl
3aWwmTel  OT  KOpPpPO3WW.  AKKYMYNHATOPbI.
OnexTponus pacnnaBoB n BOOHbIX
pacTBOpPOB. NHepTHblE " aKTMBHblE
3NEKTPOoAbI. 3aKoHbI anekTponuaa.
OnekTponuTnyeckoe nony4yeHve "
pacrHMpoBaHMe MeTanmos.

JlabopaTopHas paboTa 17. 3awmTta
MeTansoB OT KOPPO3UMK.

Wtoro B cemecTpe (Ha kypce ans 3A0)

nn

KoHcynbTaumm n npoMexytovHas
attectaums (3ader)

17

34

56,75

0,25

Bcero koHTakTHasa pa6ora u CP no
AvcuunnvHe

51,25

56,75

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoeKkTnpoesaHmne y‘-le6HbIM nrnaHoM He npeaycMoOTpeHO

5. ®OHA OLIEHOYHbLIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHue nokasareneu, KpUTepMeB N CUCTEMbI OLIEHUBaHUA pe3yribTaToB 00y4YeHusi

5.1.1 NMoka3aTtenun oueHMBaHUA

Kopn HanmeHoBaHne oueHOYHOro
MokasaTenu oueHnBaHNs pe3ynbTaToB 00yYeHMs
KOMMNeTeHLUMmn cpeacTea

1. Nanaraet 6a3oBble XMMUYECKME 3aKOHblI U MUMEET MpPeAcTaBneHne o
XUMUNYECKNX ABMEHNAX 1. Bonpocbl YCTHOro

K-8 2. [emoHcTpupyeT npuMeHeHue 06a30BbIX XMMUYECKMX 3aKOHOB K [ cobeceoBaHus
pelleHntio 3agay 2. MpakTuko-
3. Wcnonb3yeT TeopeTUYeckme 3HaHuUs MO XUMUW ONS  PeLIeHUs | OpUEHTUPOBAHHBbIE 3a4aHus
nNpakTU4ecknx 3agad




5.1.2 Cuctema n KpuTepum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHms ccpopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

Ha YCTHOM cobecenoBaHun
obyyarLmMnca nokasbiBaeT BCECTOPOHHEE

n rnybokoe 3HaHWEe OCHOBHbIX 3akoHOB | ObyvaloWwmMncs OeMOHCTPUPYET  MNpaBUNbHOE
XMMUKM,  CcBOBOAHO  OPWUEHTUPYEeTCA B | NOHMMaHWe  yCroBus  3ajadu,  BrageHue
OCHOBHbIX  MOHSATUSIX, TepMuHax W | HaBblkaMM €ero aHanmMsa, BblOOpa HYXHbIX
onpefeneHnsix; YCBOMIT  OCHOBHYKO U | 3aKOHOB M hOpMyn AMfs €€ peLUeHUusi, 3HaHue
3auteHo 3HaKOM C [JOMOSfHUTENbLHOW NUTEPaTypoWn; | pa3aMEpPHOCTEN XUMMUYECKUX BENUYUH. YmeeT
MOXeT 0OBbACHUTL B3aMMOCBS3b | MPUMEHSATb  MaTemaTMdeckuin annapaT Ans
OCHOBHbIX XUMWYECKMX 3aKOHOB W WX | peanusauuu nnaxa peLueHust 3agaun.
3HavyeHne ans nocnegytowen | Monyyun npaBuibHbIM OTBET WU  MOXET €ero
npodeccroHanbHowm OeATenbHOCTH; | UHTepnpeTupoBaTh.
NposiBNsieT TBOP4YECKME CMOCOOHOCTN B
ncnonb30BaHuM yyebHoro matepuana.
O6yuvalowmincs He wUMeeT [OCTaTOYMHOro
YPOBHSI 3HAHUS AWUCLUMMIINHBI, HE MOXET
ccopmynupoBaTb OCHOBHbIE  3AKOHbI .
) O6yyvalowmmnca He MOXeT npoaHanuM3npoBaTb
XYMUMK; nroxo opueHTupyeTcs B
_ | ycnoBue 3agauv, HaMeTUTb MMaH ee peLleHus
OCHOBHbIX MOHATMAX W  onpegeneHusx;
He 3auteHo - .’ | nnoxo opueHTupyeTcs B XUMUNYECKMX
MOX0 3HAKOM C OCHOBHOW nMTepaTypow;
BenuMyMHax, He BnageeT MaTemMaTU4eckum
pornyckaeT npuv OTBETe Ha 3a4eTe
annapaTtom.
CyuwlecTBeHHble owWwnbkn ©n He MOXeT

YCTpaHNTb UX [AdaXe nohd pPyKoBOACTBOM
npenogaBartens.

5.2 TunoBble KOHTPONbHbIE 3afaHUA UITN UHble MaTepuanbl, HeO6XxoaNMble ANSA OLUEeHKU 3HAaHUW, YMEeHUM,
HaBbIKOB U (UNK) oNbiTa [EeATENbHOCTU
5.2.1 Nepe4vyeHb KOHTPOJSIbHLIX BOMPOCOB

Ne n/n | DopMynNUpPoOBKN BONPOCOB
Cemectp 4

1 Teopus rmbpugunsauyun. Bugsl mbpuamsaummn. Cesisb reoMeTpmum MONneKys ¢ Tunom rmbpuamsaumu. MNMpumepsl
MOIEKYN C pa3nuYHbIMKU TUNaMu rmopuausauum.

2 MoHHas cBasb. Obwas xapaktepuctmka. Obnactb npuMeHeHus. Npumepbl BELWWECTB C MOHHBIM TUMOM CBS3W.

3 MeTannunyeckas casb. ObLyas xapakTepucTnka. 3o0HHas TEOPUS KPUCTaroB

4 BopopogHas cease. ObLLasa xapaktepucTuka. BnnsiHne BogopoaHou CBsi3n Ha CBOMCTBA BELLECTB.
MexxmoneKynsipHasi 1 BHyTpMMOIeKynsipHasi BOOOPoAHas cBA3b. [1pumepsl.

5 MemmqnekynﬂpHue B3aumopencteus (cunbl Ban-gep-Baanbca). Obwan xapakrepuctuka. Bugsl. BnnaxHme
Ha CBOWICTBa BELLECTB.

6 Mpeomet u 3agaum xumun. BellecTBo 1 none — ABe hopMbl CyLLLECTBOBaHUS MaTepun. duanyeckme un
XUMUNYECKME ABMNEHMS.
OCHOBHbI€ 3aKOHbI 1 MOHSATUSE XMMUU: 3aKOHbI COXPAHEHUS MacChbl U 3HEPTM, 3aKOH NMOCTOSIHCTBA COCTaBa U

7 3aKOH KpaTHbIX OTHOLWeHUI (6epTonnuapl U anbToHMAbI), 3aKOH 06 bEMHbLIX OTHOLLEHWUI 1 3akoH ABOraapo.
Monb, KONNM4ecTBO BeLLecTBa.

8 3aKoH 5KBMBAaNeHTOB. OKBMBANEHT M 9KBMBAIEHTHast Macca 3reMeHTa, MPOCTOro U CIIOXHOTO BELLLECTBA B
OBMEHHbBIX U OKUCITUTENBbHO-BOCCTAHOBUTENbBHBIX PEAKLMSIX.

9 Knaccbl HeopraHM4eckmx coeanHeHnn Ha npumepe conen. CpegHue, kucnesle, OCHoBHble. CBOMCTBA,
npumepsbl peakuni, rpacdmyeckne dopmynbl

10 MpeomeT XxMMUyeckon TepmoanHaMUKK U Lienu ee nsydeHus. Nepeoe Hayano TepMmoamHaMuku. PyHKUUK

COCTOAHMA U beHKLI,VII/I npouecca.

BHyTpeHHFlFl QHEeprma n ee NSMeHeHne B XUMUNYECKOMN peakunn. Tennosble S(bd)eKTbl B N3OXOPHOM U

11 n3obapHoM npoueccax. MNoHATMe sHTanbnuu. Bugbl sHTanbnuu. MNMoHATNE O 3K30- U SHOOTEPMUYECKNX

npoueccax.

3akoH Mecca. Cneacteusa ns 3akoHa 'ecca. Tepmoxmmmyeckne ypaBHeHust. PacueT TennoBbIix 3 deKToB

12 XUMUYECKUNX peaKLI,I/IIZ C ncnosnb3oBaHnemM CTaHﬂapTHOVI SHTanbnnn o6paaoBava BellecTBa. an/IMepr

pacyeToB.

BTopoe Hayano TepmoguHaMukm. SHTponus. MMKpo- M MakpoCOCTOSIHUSA cUCTeMbl. TepMoauHammuyeckast

13 BEPOATHOCTb CUCTEMDbI. PacueT nameHeHus SHTponun ona XUMUYECKOMN peakuyunu. anBeCTM npumMepbl

pac4eToB

HanpaeneHune xummnyeckoro npouecca. Xapakrep nameHeHusi aHeprum M'mbbca kak kputepuii

14 TepMOAMHaMNYECKOM BO3MOXKHOCTM CaMOMpPON3BOIIbHOIO npoLecca (MM HeBO3MOXHOCTK). [NpuBecTun

npyYMepbl PacyeToB.




MpeaomeT XMMUYECKON KUHETUKM U LLenn ee n3yyeHusl. CKopoCTb XMMUYECKON peakuun (CPeaHsIs U UCTUHHaS).

15 3aKoH OeNCTBYOLMX MAacC — OCHOBHOW MOCTYAT XMMUYECKON KUHETUKN. PUINYECKUI CMbICIT KOHCTaHTbI
CKOpOCTH.

16 BnusaHne TemnepaTtypbl Ha CKOpOCTbVXI/IMI/ILIeCKOVI peakuumu. Mpasuno BaHTt-INodda. YpasHeHne AppeHuyca.
OHeprus aktuBaumu. E€ dmsuyeckuii cmeicn. Cnocobbl akTMBaLum Momnekyn.

17 KoHcTaHTa paBHOBeCKst XMMnyeckon peakuun. E€ doumsnveckmin cmbicn. Salail/ICI/IMOCTb KOHCTaHTbI paBHOBECKA
OT Temnepatypbl. CBA3b KOHCTaHTbI PaBHOBECUSA C M3MEHEHMEM cBOOOHOM aHeprm nbo6ca. PacyéTsl.

18 OMOreHHbIe 1 reTeporeHHbIe XMMUYECKNE peakunn. BelipaxeHnst 4nst KOHCTaHTbl paBHOBECKS.

19 MpuHuun Je-Watenee. BnusHne nameHeHnst KOHUEHTpaUmMm1, AaBrneHns 1 TeMnepaTypbl Ha CABUT
XMMUYECKOro paBHoBecwust. Mpumepsi.

20 PacTtBopbl. Bugbl pactsopoB. XKugkne pactsopsl. [poLecc pacTBOpeHUsi C TOYKM 3peHUs TEPMOANHAMUKMN.
BoaHble 1 HeBOAHbIE pacTBOPbI.
KonnuraTteHble CBOWCTBa pacTBOPOB HEINEKTPOIIUTOB M AMEKTPONUTOB (4aBneHne HacCbILLEHHOro napa Hazg

21 pacTBOPOM, OCMOTMYECKOE AaBMEHNE, MOHWXKEHNE TeMnepaTypbl 3amep3aHuns 1 NOoBbILEHNE TeMnepaTypbl
KMMEHNs pacTBOPOB).

29 KonvMeCTBeHljaﬂ XapakTepucTMKa cocTaBa pacTBopa — KOHUeHTpaums. dusmnyeckunini cmbicrn. Bugbl
KOHLeHTpauuii. Bsaumocssse mexay Humn. Obnactu UCrnonb30BaHus.
Cnabble anektponuTbl. CTeneHb guccoumanmm n KOHCTaHTa auccoumnaumm Kouce. — xapaktepuctukm cnaboro

23 anektponuTa. PacyeT ctenenn auccoumaumnmn n Kguce ns namepeHnin anektponposogHoctu. Ux dmsmndeckmin
CMbICHI.

24 Kucnotbl, conu, 0CHOBaHMWS C TOUKU 3peHNst TEOpUn anekTponuTnyeckon guccounaummn. Obwme cBonCTBa.
YpaBHeHUs guccoumanmmn B BOOHbIX pacTBOpax.

25 MoHHoe nponsseaeHne Boabl. Ero ¢omsmyeckun cmbicn. Boeopomuﬂ nokasatene pH. U rmapokcunbHbIn
nokasatenb pOH. PacyeTt pH ona anekTponntoB pasnuyHon cummeTpun. MNpumepsl

26 CunbHble anekTponuThbl. MNoHATNE 006 akTMBHOCTW pacTBopa anekTponuTa. Pusnmdeckmii CMbICh
KoadhpmumeHTa akTMBHOCTU. pMMepbl pacyeTa akTMBHOCTU

27 Mvoponus. CTeneHb 1 KOHCTaHTa rmgponusa. BnvsHue pasnuyHbix (hakTopoB Ha paBHOBECKE MpoLecca
rmgponusa. MNpumepsl

28 FeTeporeHHbu::‘ paBHOBECUS B pacTBOpax 3nekTponuToB. MNpounsseneHne pactBopnumocTtun. Pacyér
KOHLIEHTPaLMN MOHOB B HACbLILLEHHbIX pacTBOPax ManopacTBOPUMbIX IfIEKTPOSNIUTOB

o9 Onpe,qeineHme OKI/ICJ'IVITeJ'IbHO:BOCCTaHOBI/ITeJ'IbHOl7I peakummn. TUnbl OKUCIINTENBHO-BOCCTAHOBUTENbHbIX
peakuuii. CpaBHeHNE NOHATUIA "cTeneHb okUcneHmsa" 1 "BaneHTHoCTb"

30 OCHOBHbIE OKUCMMTENW M BOCCTAHOBUTENN. [pyMepbl peakL i ¢ NX y4acTUeEM.

31 HewncTtBre KNCcnoT u werno4ern Ha meTtannbl. OCHOBHble 0COBEHHOCTHN

30 MeToa 3NeKTPOHHO-UOHHBIX Nonypeakuuii. [NpaBuna ypaBHUBaHUS OKUCIINTENBHO-BOCCTaHOBUTENBbHON
peakuumn B pacteope. Npumepbl
MexaHn3M BO3HUKHOBEHUS ABOMHOMO 3N1EKTPUYECKOrO Crosi U cKadka NoTeHumana Ha rpaHuue pasgena

33 MeTann-pacTBop aNeKkTponuTa. PaBHOBECHbIN SNEKTPOAHbIV NOTeHUman. YpaBHeHne HepHcTa. AHanua
YypaBHEHVS.

34 OnekTpoaBvKyLLasi cuna ranbBaHUYeCcKoro afemMeHTa 1 paboTa ranbBaHn4eckoro anemeHTa. Pacuét 3[1C.

35 CtangapTHbI BOQOPOAHbIN anekTpod. BogopoaHas wkana noTeHunanos.

36 OnekTpoapl | poaa (ycrnoBHoe 0603Ha4YeHNe, paBHOBECHAS 3NEKTPOAHAs peakLuus, BblpakeHue Aans
noteHumana). MNpumepsl.
Psig cTaHgapTHBIX 9NEKTPOOHbIX MOTEHUMANoB. OKCnepuMeHTanbHoe onpeaeneHne cTaHaapTHOro

37 noteHumana. Yicnonb3oBaHne cTaHAapTHbLIX 3NEKTPOAHbLIX NOTEHLMANOB AN onpeaeneHns HanpaeneHus
XMMUYECKMX U 3NTEKTPOXMMUNYECKMX NpoLieccoB. MNpumepsbl.

38 Kopposusa meTtannoB. Buabl KOppo3un. AnekTpoxmMmmyeckas Kopposus. Xummdeckas kopposud. Npumepsl.

39 MeToabl 3awwmnThl OT Koppo3un. MNMpumepsl.

40 OneKTponua pacnnasoB U BOAHbLIX PaCTBOPOB 3MEeKTPONUTOB. HepTHbIE N aKTUBHbIE 3NEKTPOAbl. 3aKOHbI
anekTponuaa

41 AKkyMynATopbl. KUCNOTHbIE 1 WenoYHble. JITUR-MoHHbIe. [NprHuun paboTsl. [pyMeHeHre Ha NpakTuKe.

42 MpakTnyeckoe NpMMEHEHNe 3neKTponm3a. AnekTponuTuieckoe padpmHMpoBaHue MeTansos,
ranbBaHOMNIACTUKA, SNEKTPOXMMMYECKAs NONUPOBKA U Ap.

43 XMUYeCKuin anemMeHT. Tunbl knaccudukaumm XMMn4eckmx anemeHToB. CTpyKTypHasa opraHM3auus BeLlecTsa.

44 AtomucTmyeckas Teopusi. CTaHOBNEHNE COBPEMEHHOM TEOPUN CTPOEHMSA aToMa (Teopumn [anbToHa,
TomcoHa, Pesepcopaa)

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

46 KOpI‘IyCKyJ‘IﬂpHO-BOJ‘II—PBOVI Ayanuam 3neKTpoHa. Wpen MNnaxka, ge bponns, ypasHeHwne LpegunHrepa,
npyHUUN HeonpeaenéHHocTm [ei3eHbepra.
CoBpeMeHHble NpeacTaBrneHnst 0 CTPoeHnn aToma. KBaHTOBO-MexaHn4yeckas Modenb CTPOeHUs atoma.

47 MoHATne aneKkTpoHHOro obnaka. KeaHToBble yncna. MNMpaBuna 3anonHeHUs aToOMHbIX opbuTanen

ANEeKTpOoHaMU: NpUHUMN MMHUMYMa SHEepruu, npasuio XyH,u,a, npasuiio KneukoBckoro, npuHUMNn I'Iaynm.




Mepunogmnyeckun 3akoH 1 nepmogudeckas cmcrtema xmmmndecknx anemeHtos [1.1.MeHageneesa.

48
Mepuoanyeckas Tabnvua kak rpagmyeckoe nNpeacTaBreHne Nepuognyeckoro 3akoHa a1eMeHTOB.

49 MeTtannbl. Obwas xapakrepucTtumka.

50 s- n p-meTannbl. Obwasa xapakTepucTmka

51 d-meTannbl obwas xapakrepucTtumka.

Xumnyeckas ceasb. O0Lme npeacTaBneHns (SHEPreTMYeckne N reoMeTpruYeCcKNe XapakTepUCTMKN CBS3N).
52 Tvnbl XMMMYECKOW CBA3M (KOBaNeHTHas, MOHHas, meTannuyeckas) — onpeaeneHus. lNpumepsl coeguHeHni ¢
paccmaTpuBaembiMU TUMamMKn CBA3EMN.

KoBaneHTHas nonapHaa n HenondapHasa CBA3b. MexaHun3ambl 06pa3OBaHI/I9| (,D,OHOpHO-aKLI,eI'ITOprIVI n

53 OOMEHHbIN).

MeTopn BaneHTHbIX cBsizeit. OCHOBHbIE NonoxeHus. [JocTouHcTBa U HegocTaTkn. O6nacTb NPUMEHEHMUS.

54 .
D,pyrme Teopumn onncaHna KosaneHTHOU CBA3N.

5.2.2 TunoBbIle TeCcTOBLIE 3a4aHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHusA (3agayvm, Kemcbl)

1. OnemeHT HaxoauTcsi B 4yeTBepToM nepuoge, VA rpynne. Onpegenunte nOpsiAKOBbIA HOMEP 3fieMeHTa W
COCTaBbTe 3NEKTPOHHYI0 dopMyny ero atomMa. K kakoMy CeMencTBy 3neMeHTOB OH OTHocuTca? Hasosute ero
3MEKTPOHHbIE aHarnoru.

2. [Hokaxute, uyto Ana anemeHToB IIA rpynnbl nepuoanyveckn MOBTOPSETCA 3NEKTPOHHas KoHdUrypaums
BaNeHTHbIX YPOBHEWN.

3. O6bsACHMTE CTPOEHNE MOMEKYbl aMMMaka Ha OCHOBE METOAA BareHTHbIX CBA3eW

4. Tpw nponyckaHun cepoBogopoaa Yepes GpomHyto Bogy odobemom 50 mn Beinan ocagok cepbl maccon 0,189
r. OnpegenvTte MOMSIPHYIO KOHLIEHTpauuio 6poma B pacTBope BpomHON BOAbI, ecnuv Bbixog, cepbl coctaBun 90%.5

5. Paccuntainte usMmeHeHue sHTanbnuM B peakumu ropeHus ceposogopofa H2S(r.)+ 17202 = H20(xk.) + SO2
(r.), ecnn wu3BecTHO, YTO CTaHOapTHble TennoTel 00pa3oBaHus BewectB ana H2S(r.), H20(k.) n SO2(r.) paBHbl
cootBeTcTBeHHO 20,17 «k[x/monb, 286,0 k[bx/monb, 297,0 k[k/Monb. 3anvumMte TepMOXMMUYECKOE YpaBHEHUE
peakuunn. OnpegenuTe TUN peakuun: 3K30- UNN IHAOTEPMUYECKaS.

6. Paccuutante nsameHeHue csobogHon aHeprum mM66ca B peakuumn ropeHus ceposopopopa H2S(r.)+ 17202 =
H20(x.) + SO2(r.), ecnn n3BecTHO, 4YTO M3MeHeHus cBobopHon aHeprum [mMB6ca obpasoBaHusa BellecTB Ana H2S(r.),
H20(k.) n SO2(r.) paBHbl cooTtBeTcTBeHHO 33,8 k[bx/monb, 237,24 «k[x/monb, 300,2 kx/monb. Onpegenute
BO3MOXHOCTb CaMOMNpPOM3BOSIbHOrO NPOTEKAHWUA AaHHOW peakuumn npu cTaHgapTHbIX YCNOBUSX.

7. BbluMCnUTb HavanbHble KOHLEHTpauuuM MONEKynspHoro xmnopa v okcuga yrmepoga (ll), a Takke KOHCTaHTy
paBHOBECHSI, ECNN paBHOBECHbIE KoHLeHTpauuu: [CI2] = 0,3 monb/n; [CO] = 0,2 mons/n; [COCI2] = 1,5 monb/n.

8. Ckonbko MO Macce HyXXHO B3siTb €AKOro kanuv v BoAbl, 4YTOObl MpurotoBUTb 75 N 12%-HOro pacTtBopa C
nnoTHocTblo = 1,1 r/mn. OnpegenuTte ero MONSPHYHO KOHLLEHTpaLMIo.

9. HanncaTb ypaBHeHus rMaponv3a, KadeCcTBEeHHO onpegenvTe pH pacTtBopa v onpegenvTe TN rmaponusa Ha
npumepe conen ZnCl2, K2SO3 n Cr2S3.

10. CocTaBbTe MOHHO-3NEKTPOHHbIE CXEMbI CreyLwmux 0.B.p.:

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

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

11. Paccuutate OAC cTaHgapTHOrO MEOHO-UMHKOBOIO ranbBaHM4eckoro anemeHTta. CoOCTaBuUTb CXemy
ranbBaHWYeCcKOro 3remMeHTa, HanucaTb YpPaBHEHWs peakuuid, MNpoTeKalWMx Ha KaTode W aHoge U CyMMapHoe
ypaBHEHMe 3TUX NPOLECCOoB.

5.3 MeTogmnueckne maTepmanbl, onpegensiolime npoueaypbl oLeHUBaHUA 3HaHUN, YMEHUN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbITa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka obyyatoLerocsi K NpoMeXyTo4HOM aTTecTauum U NopsiAoK NMKBUAaUUM akagemMmm4eckomn
3a40MmKeHHOCTHU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMu perfnamMeHTMpPOBaHO mnoKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTAO
«lMonoxeHne 0 NpoBeAeHNM TEKYLLETO KOHTPOISA yCNeBaeMOCTM 1 NPOMEXYTOYHOM aTTecTauum obyyaromxcsa»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm no gUCUMnimHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOe TecTMpoBaHme NHasa

5.3.3 Oco6eHHOCTU NpoBeAEHUs MPOMEXYTOYHON aTTecTauum no AUCUUnnHe

* BoamoxHocTb nonb3oBatbcA [lepuogudeckonn Tabnuuen asnemeHToB [O.M.MeHoeneeBa, cnpaBoOYHbIMM
Tabnuuamm pacTBOPUMOCTM, KOHCTaHT guccoumaumm crabbiX 3NEeKTPoNMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOAPTHbIX ANEKTPOAHbIX MOTEHUMANOB, CTaH4APTHLIX TEPMOAUHAMUYECKUX BENNYMH, KarbKyNATOPOM.

* Bpemsa Ha NoArotoBky oTBeTa Ha 3a4éte 45 MUHYT.

6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECMNEYEHUE ANCLIUNITUHDI




6.1 YyebHana nutepaTtypa

ABTOp 3arnasuve M3paTenbcTBO log nspanus Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
Bapkosckui, E. B.,|O6wasn xummsa MuHCK: BbiLLoiiLLas http://www.iprbooks
Tkayes, C. B., ’ 2013 hop.ru/35509.htmi
MeTpywenko, J1. T, tkona
Mpecc U. A OcHoBbl 00LWEen XumMmm CaHkT-MeTepbypr: 2017 http://www.iprbooks
XUMUN3OAT hop.ru/67353.html
6.1.2 [lononHuTenbHasa y4ebHaa nutepartypa
JI.MN. Apgawesa, T.J1. [[paktnkym no obwen xmmum M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlykaHuHa, WN.C. [[TekcT]: y4eb. nocobue Hayku P®, BLUTO 2017 metod/kafobshineor
MwuxannoBsa cnerynTn. - CM6.: gh/19.pdf
BWT3 Crieryntg
Mpecc, U. A. Xvmusa CankT-NeTepbypr: http://www.iprbooks
HaumoHanbHbIN 2014 hop.ru/71710.html
MUWHepPanbHO-CbipbEBOMN
yHuBepcuteT «[ OpHbIA»
T. J. Jlykanunna, W. C. | Xumusa. (OcHoBbl XuMun Anst| M-BO HayKu U BbICLLEIO http://nizrp.narod.ru/
Mwuxannosa, Jl. T1.|camocTosATensLHoro o6pazoBaHust PO, C.- metod/kafobshineor
AppaweBa, A. 0. |n3yyeHus): yueb. nocobue MeTepb. roc. yH-T Nnpom. gh/1600205290.pdf
BaxpyLweB TEXHOSOMMN 1 An3anHa, 2020
BbiCLU. LK. TEXHONOMK 1
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
JI.MN. Apgawesa, A.FO. [ Xumusa: npakTnkym M-BO HayKu 1 BbiCLLErO http://nizrp.narod.ru/
BaxpyLues, T.J. o6pasoBaHns PO, C.- metod/kafobshineor
JlykaHuHa MeTepb. roc. yH-T Npom. gh/1644427577 .pdf
TEXHOMNOrU 1 An3anHa, 2022
BbICLU. LK. TEXHONOMK 1
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
JI. T1. Appawesa, A.|Xumwus. NHavenayanbHble | M-Bo HayKu U BbICLLIEMO http://nizrp.narod.ru/
tO. BaxpyLwes, | 3agaHus: y4yebHo-| ob6pasosaHus PO, C.- metod/kafobshineor
T.1.NykanuHa, W. C.|meTtoguyeckoe nocobue Ons| Metepb. roc. yH-T Mpom. gh/1663382435.pdf
Muxannosa CTyOEeHTOB | Kypca | TexHonorui v gmsanHa, 2022
HeXNMN4YeCcKnX BbICLL.LLK. TEXHONOMN 1
cneuuansHocten. —  3-e| aHepreTUkn. —CaHKT-
n3g., aon. v muenp. MeTepbypr: BLUT3
cneryntg

6.2 MNepeyeHb NpocheccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALIMOHHO-CMPABOYHbLIX CUCTEM

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

OneKTPOHHO-OMbNMoTeYHasa cuctema «Abykey [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

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

WMHdopmauuoHHass cuctema  «EguMHoe  oOkHO  goctyna Kk obpasoBaTtenbHbiM - pecypcaM.  Paszgen.
Xumusy [OnektpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepatvBHass n cnpaBovHas ©0asa AaHHbIX peleH3npyemon nutepaTtypbl Scopus [OneKTpoHHbIN pecypc].
URL: https://www.scopus.com

Bubnvoteka XuMunyeckoro dakynbTeTa My [OneKkTpoHHbIN pecypc] URL:
http://www.chem.msu.ru/rus/library/welcome.html

6.3 NMepe4veHb NULEH3NOHHOIo U CBOGOAHO pacnpoCcTPaHAeMoro nNporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHne maTepranbHO-TEXHUYECKOWN 6a3bl, HeOOX0AMMOWN ANA OCyLleCcCTBeHUs 06pa3oBaTeNbHOro
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 nabopartopHble, TepmocTaT, AUCTMINATOP. XuMmudeckas nabopatopus kadedpbl o6OLlen wu

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




