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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:

BeeneHue B cneymnanbHOCTb

MaTtemaTuka
dusnka
SAkonorus

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlK-3 : CnocobeH NpMMeHATb COOTBETCTBYOWMUNA (PM3MKO-MaTeMaTM4eCcKui annapar, MeToabl aHanusa u
Mo enupoBaHUs, TEOPETUUYECKOro U IKCNEePUMEHTaNbHOro UCcriefoBaHUs Npu pelleHnn npocdeccuoHanbHbIX
3apav

3HaTb: OCHOBbI CTpOeHunda Bellectea ” B3aMMOLENCTBNS BELLECTB.

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

BnapeTb: MeTogaMmn onMcaHns XMMMUYECKnx npoueccos.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl.

dopmbl
3aHATUN

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. lMpuHumn Maynu. MNpasBuno XyhHAaa. 4
Mpasuno KneukoBckoro. Mopsagok
3aMOSTHEHWS SMEKTPOHHBIX YPOBHEWN.

Tema 2. Mepuognyeckni  3aKoH "

nepuoanyeckas cucrtema 3MEMEHTOB
O.N.MengoeneeBa. BaneHTHble 3MEKTPOHbI.
3anonHAemMocTb BaleHTHbIX YpOBHEN.

OneKTPOHHbIE aHanorn. QHeprus CPoACTBa K
3MIEKTPOHY W 3HEPIUs MOHM3aUMWN. ATOMHbIE
W  WOHHble paguycbl. MeTannunyeckne u
HemMeTannMyeckne CBOWCTBA  SNEMEHTOB. 6
OTHocuTenbHas 3ANEeKTpPOoOoTPULATENBHOCTD
no [MonwuHry. [lepnogudeckoe WU3MEHeHUe
KUCINOTHO-OCHOBHbIX n OKUCINTETbHO-
BOCCTaHOBUTEJIbHbIX Coe,EI,I/IHeHI/II7I
OAHOTUMHbIX Coe,EI,I/IHeHI/IIZ.

Tema 3. Xumnmyeckas cBA3b W CTpPOEHME 1
MOJIEKYII. OcHoBHbIe BMAbI n
XapaKTepUCTUKN XUMUNYECKON CBA3M
(koBaneHTHasA, WOHHasi, MeTannmyeckas) u
MEXMOJEKYNAPHbIX B3aMMOLENCTBUN.
OHepreTuyeckme 7 reomeTpuyeckmne
XapakTepucTukm cBasn. KosaneHTHas CBA3b 5
N MexaHu3mbl eé obpasoBaHus. [lonspHoOCTb
CBA3N. MeTop BaneHTHbIX cBsA3en.
Mbpugusauma opbutanen wn reomeTpus
MOJEKyr.

Tema 4. ®usnyeckme U XUMUYECKME
aBneHnsa. Xumnmss kak Hayka. OCHOBHble

cTexnomeTpuyeckne 3aKOHbI XUMUU
(coxpaHeHus macchbl " aHepruu,
MOCTOSIHCTBA COCTaBa, KPaTHbLIX OTHOLLEHWIA,
0O BEMHBIX OTHOLLIEHUN, Asoragpo,
3KBMBArEHTOB) OCHOBHblE Knaccel
HEOPraHMYeckNX  COeaVHEHUN (okeuapl, 2 11

KACMOTbI, OCHOBaHWs, amdqOonuTbl, Conw).
HomeHknatypa. OCHOBHble CBONCTBA.

Jlab. pabora 1. OcCHOBHble  Knacchl
HeopraHN4yeCcknx CoOeauHeHuN.




Pasgen 2. OcCHOBHble  3aKOHOMEPHOCTU
NpoTeKaHnAa XMMN4eCKmnx npoeccoB

Tema 5. Obwme 3aKOHOMEPHOCTU
XUMUYECKUX NpOLECCoB. MoHATne o
XUMUYECKOM TepmMoanHaMuKe.
TepmMmoauHaMmmyeckme napameTpbl.

CoctosiHne cuctembl. QDYHKUMM COCTOSIHUSA
cuctembl.  BHyTpeHHsss  aHeprus.  3akoH
coxpaHeHusi  sHeprun. [lepBoe  Ha4vano
TepMoamMHamukun. [loHaTMe 06 3HTanbnuu.
MoHaTne o Tepmoxumuun. Tennoson 3cpdekT
XUMMYECKON  peakumn. TepMOXmmumyeckme
pacuéTbl. 3akoH "ecca n cneacTene u3 Hero.

Tema 6. OHTponus. M306apHo-
n3otepmmyeckun  noteHuman, CsobogHas
3Heprus 'mbbca. HanpaBneHHoOCTb
XUMUYECKNX npoLeccos. PacuéThbl
BO3MOXHOCTU CaMonpoun3BOSbHOMO
npoTekaHusi npouecca.

Tema 7. Xvmunyeckas KMHeTMKa.
eTeporeHHble n FOMOreHHbIe
cncTembl.CKOPOCTb  TOMOTEHHbIX  peakuui.
3akoH pgencteytowmx  macc.  KoHcrtaHTa
CKOpPOCTH XUMUNYECKON peakumm.
3aBUCMMOCTb CKOPOCTU OT Temnepartypbl.
MpaBuno BaHT-MTodda. SHeprua aktnBauuu.
YpaBHeHve  AppeHuyca. MoHaTMe 06
aKTUBMPOBAHHOM  komnnekce [loHsATME O

nepexogHom COCTOAHUN. KaTtanus.
Xnmumyeckoe paBHOBECKE. KoHcTaHTa
paBHOBeECUA. CwmelleHne XUMUYECKOro

pasHoBecu4. MpuHuun Jle WaTenbe

Tema 8. PactBopbl. BogHble pacTBopbl.
Cnocobbl BblpaXkeHUs KOHLIeHTpaLuii
pacTBOpPOB (MonsipHas, HopMarbHas,
MaccoBasi A4ONsi pacTBOPEHHOIO BeLLECTBA) U
B3aNMOCBS3b mMexay HUAMWA. Teopws
anekTponuTuyeckon guccounaumm. Cnabble
U cunbHble anekTponuTel.  CTyneHyaTtas
anccoumaumsa.  CTeneHb M KOHCTaHTa
anccoumaumun. [Ouccoumaumsa KCMoT, conewn
N OCHOBaHWUN B BOOHbIX pacTBOpax.

11

Tema 9. PaBHOBecusas B  pacTBopax
3NEKTPOSNNTOB. VMoHHoe npousesenexHve
Boabl. pH u pOH. lMNMoHsaTne 06 uHgukaTopax.
M'moponna conen. Twunbl rMgponusa B
3aBMCMMOCTHU oT npupogapl conw.
lMponsBeneHne pacTBOPUMOCTH.

Nab. paboTa 2. N'vaponus conen

10

Pasnen 3. OkucnutensbHo-
BOCCTaHOBUTESIbHbIE MPOLECCHI

10

nn




Tema 10. OkucneHve n BOCCTaAHOBMNEHME.
Okucniutenn wn BoccTtaHoBuTenun. MeToabl
COCTaBMEHNA  YpaBHEHWA  OKUCIUTENbHO-
BOCCTAHOBUTESNbHbLIX pPeakuuin (3MeKTPOHHbIN
N MOHHO-3MEKTPOHHbIN B6anaHckl). [dencTteue
KMCNOT 1 LLEenoYven Ha meTannbi. 2 2
J1ab. paboTta 3. OxkucnutenbHo-
BOCCTAHOBUTENbHbIE ~ CBOWCTBA  MPOCTbIX
BELLleCTB

10 nn

Tema 11. DnekTpoxMmMuyeckme npoLeccsol.
OneKkTpoaHbIN noTeHuuwan. Paa ctaHgapTHbIX
ANEKTPOAHbIX noTeHunanos.
[FanbBaHM4Yeckun 3NEMEHT.
OnekTpoaBwxyllas cuna ranbBaHU4ECKOro
anemeHTa. PacuéTtol 3[C.

Tema 12. DnekTpoxMMmmuyeckme npoLeccbl B
TexHuke. Kopposusa wmeTtannoB. MeTogpbl
3aWmMTel  OT  KOpPpPO3UU.  AKKYMYNSTOpbI.
OnekTponua pacnnaBoB n BO[HbIX
pacTBOpPOB. NHepTHble " aKTMBHblE
3NeKTpoabl. 3aKoHbI aneKkTponuaa.
OnekTponuTuyeckoe nony4yeHve n
paduHMpoOBaHNEe MeTansoB.

10

Utoro B cemecTpe (Ha kypce ansa 3A0) 4 6

94

KOHch'IbTaLI,I/II/I M NPOMEXYTOYHadA

aTTectaums (3ayer) 0.25

Bcero koHTakTHasa pa6ora u CP no

10,25
oucumnnuHe

94

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHue y4eGHbIM NaHOM He NpesyCMOTPeHO

5. ®OH OLEHOYHbIX CPEACTB ANA NPOBEAEHUA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHue nokasarenen, KPUTEPMEB U CUCTEMbI OLleHUBaHUA pPe3yNbTaToB 00y4eHus

5.1.1 Noka3aTenu oueHNnBaHUA

Kopn HanmeHoBaHMe oueHOYHOro
lMoka3aTenu oueHMBaHWSA pe3ynbTaToB 00yYeHNs
KOMMNeTeHLMM cpefcTea
1. ManaraeT 6a3oBble XMMUYECKME 3aKOHbl U UMEET npeAcTaBrieHne o
XUMUWYECKMX SABNEHUSIX 1. Bonpochl YCTHOrO
onK-3 2. [emoHcTpupyeT npumeHeHne 0a30BbIX XWMWYECKMX 3aKOHOB K |cobecedoBaHus

peLueHunio 3agad 2. MpakTnko-
3. Wcnonb3yeT TeopeTnyeckne 3HaHWA MO XUMUU [ANS  PeLleHUs | OpUEHTUPOBAHHbIE 3a4aHNs
NpakTN4Yecknx 3agay

5.1.2 Cucrtema n KpuTepumn oLeHNBaHUA

Kputepun oueHnBaHus chOpMUPOBAHHOCTU KOMMETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHne

MucbmeHHasn paboTa

Ha YCTHOM cobecenoBaHumn
obyyarLmMnca NokasbiBaeT BCECTOPOHHEE
n rnybokoe 3HaHWE OCHOBHbIX 3aKOHOB
3a4yTteHo Xumun,  cBobGOOHO  OpueHTUpyeTca B
OCHOBHbIX NOHATUSAX, TepMuHax 7]
onpefeneHnsix; YCBOUIT  OCHOBHYKW W
3HaKoM C [OOMOJSIHUTESNBbHOW NUTepaTypou;

O6yyvalowmnca  OeMOHCTpUpyeT  npaBuIibHOE
NMOHMMaHve  YCroBUS  3agjayu,  BriageHve
HaBblkaMn ero aHanu3a, Bblbopa HYXHbIX
3aKOHOB W hopmyn ANs ee pelleHus, 3HaHue
pasmMepHOCTE XMMMWUYECKMX BENUYUH. YmeeT
NPUMEHATb  MaTemMaTU4yeckuin annapaTt  ang
peanusaumu nnaxa pelwleHns  3agaun.




MoXeT 06BACHUTL B3aNMOCBS3b

OCHOBHbIX XMMWYECKMX 3aKOHOB U WX

3Ha4yeHue ans nocriegytowen | Monyynn npaBunbHbIN OTBET U MOXET €ro
npogeccnoHansHom 0eATenbHOCTH; | UHTepnpeTMpoBaTb.

npoasndAeT TBOpYeckne cnocobHocTM B
ncnosnb3oBaHUn yqe6Horo mMartepuana.

OOyuvalowmincs He WUMeeT [OCTaTO4MHOro
YPOBHS1 3HAHMSI AUCLUMMINHBLI, HE MOXEeT
cchopmynupoBatb OCHOBHbIE 3aKOHBbI
XUMWK; MIIOXO OPUEHTUPYETCHA B OCHOBHbIX

OO6yyvarowmncs He MOXET NpOoaHanM3npoBaTh
yCrnoBue 3afayn, HameTUTb MIaH ee peLleHust

He 3auteHo MOHATUAX W onpepeneHnax; nioxo 3Hakom | nioxo OopueHTnpyeTcAa B XUMUNYECKUNX
C OCHOBHOM nMTepaTypon; [onyckaeT npu | BennMdnHax, He Blageetr mMartemMaTtnydecknm
OTBE€TE Ha 3a4eTe CyLleCTBEHHbIe ownbkm annapaTtom.

N He MOXeT YCTpaHUTb WX p[Jaxe noa
pykoBOACTBOM npenogaBaTterns.

5.2 TunoBble KOHTPONbHbIE 3aaHUSA TN UHbIEe MaTepuarnbl, HEOOXoAUMbIe ANl OLLeHKU 3HAHUW, YMEHUN,
HaBbIKOB U (MNK) onbiTa AesATeNIbHOCTU
5.2.1 NMepeyeHb KOHTPOSIbHLIX BONPOCOB

Ne n/n |

$opMynMpoBKKU BONpoCcoB

Kypc 1

BopopogHasi cBsasb. O6Las xapakrepuctuka. BnnsiHue BogopoaHON CBSA3M Ha CBOWCTBA BELLECTB.
MexmonekynspHas u BHyTpMMOMeKynsipHaa BogopoaHas cesasb. [Mprumepbi.

MexmonekynsapHble B3aumogenctans (cunbl Ban-gep-Baanbca). Obwan xapakrepuctuka. Bugsl. Bnnaxve
Ha CBOMCTBa BeLLeCTB.

I'IpeumeT 1 3agaun xmumun. BewecTteo n none — aese dZ)OprI CyLieCTBOBaHUA MaTtepun. dunsmyeckme n
XUMUN4eckmne aBreHus.

OCHOBHbI€ 3aKOHbI 1 MOHATUSE XMMUN: 3aKOHbI COXPaHEHWsT MacCbl M SHEPTNK, 3aKOH MOCTOSIHCTBA COCTaBa U
3aKOH KpaTHbIX OTHOLWEHWI (GepTonnuabl 1 AanbTOHWABI), 3aKOH OO BLEMHbBIX OTHOLLEHWIA U 3aKOH ABOragpo.
Monb, KONM4YecTBO BeLLIECTBA.

3aKoH 3KBMBaNeHTOB. OKBMBAsIEHT U 3KBMBANEHTHas Macca af1eMeHTa, MPOCTOro U CNoOXHOro BellecTBa B
OOMEHHbIX U OKUCNIUTENBHO-BOCCTAHOBUTENBHbIX peakuuax.

Knaccbl HeopraHM4eckmx coeanHeHnn Ha npumepe conen. CpegHue, kucnele, OCHoBHble. CBOMCTBA,
npuMepbl peakuuin, rpacmnyeckme popmyrnbl

MpeameT XMMuYeckon TepMoanHaAMUKN 1 LLenn ee nayveHus. MNepeoe Havano TepmMmognHamukun. PyHKLum
COCTOSIHMS M (hYHKLMK npoLiecca.

BHYTpeHHsA aHeprust U ee N3MEHEHNe B XMMMUYECKON peakumn. Tennosble ahdeKTbl B MU3OXOPHOM U
nzobapHoM npoueccax. lNMoHATre sHTanbnun. Buael aHTanenun. NoHATME 0 3K30- U SHOOTEPMUYECKUX
npoveccax.

3akoH Necca. Cneacteua u3 3akoHa ecca. Tepmoxmmnyeckue ypaBHeHUs. PacyeT TennoBbiX 3deKToB
XUMNYECKMX peaKkuuii C UCMONb30BaHWEM CTaHAAPTHOWM 3HTanbnun o6pasoBaHns BellecTsa. [Mpumepsl
pacyeToB.

10

BTopoe Hauyano TepMoanHamMukn. SHTponust. MUKPO- M MaKpOCOCTOSIHUS CUCTEMbI. TepMoguHammyeckas
BEpPOATHOCTb CUCTEMbI. PacueTt nsmeHeHus SHTpoONun ansa XUMUYECKOMN peakuunn. an/IBeCTI/I npumepbl
pacyeToB

11

HanpaBneHue xnumumyeckoro npotiecca. Xapakrep usmeHeHus aHeprim 'mbbca kak kputepuii
TepMOAMHaAMNYECKON BO3MOXHOCTN CaMONPOM3BOSIbHOMO npoLecca (MM HEBO3MOXHOCTK). [NpusecTun
npumepbl pacyeTos.

12

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

13

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

14

KoHcTaHTa paBHOBecUs xmuMmnieckon peakumn. E€ dusnvecknin cmbicn. 3aBUCMMOCTb KOHCTaHTbl paBHOBECKS
oT TemnepaTypbl. CBA3b KOHCTAHTLI PABHOBECUS C U3MEHeHMeM cBOGoAHOM aHeprun [Mb6ca. PacuéThl.

15

["lOMOreHHble n reTeporeHHble XMMmn4eckme peakumn. Bblpa)KeHI/Iﬂ Ana KOHCTaHTbl paBHOBECUA.

16

MpuHumn Jle-Watenbe. BnuaHne nameHeHns KOHUEHTpauuun, JaBrneHns 1 TeMmnepaTypbl Ha CABUT
XMMUYECKOro paBHoBecusi. MNMpumepbi.

17

PacTBopbl. Buabl pactsopoB. >Kugkme pacteopsl. [Mpouecc pacTBOpeHUsi C TOUKM 3peHUst TEpMOOUHAMUKN.
BoaHble 1 HeBOAHLIE PacTBOpbI.

18

KonnuraTuBHble CBOMCTBA pacTBOPOB HE3NEKTPONUTOB U SNEKTPONMTOB (AaBNeHMe HacbILLEeHHOro Nnapa Haa
pacTBOPOM, OCMOTUYECKOE AaBrieHNe, NMOHIKEHNE TeMNepaTypbl 3aMep3aHns U MOBLILLEHVE TeMNepaTypbl
KWMNEeHWsi pacTBOPOB).




KonuyecTtBeHHas xapakTepucTuka coctaBa pacTBopa — KOHUeHTpauns. dusndeckuin cMmoicn. Bugpl

19 KOHLeHTpauui. Bsaumocsssb mexay HuMmn. Obnactv MCnonb30BaHus.
Cnabble anektponuTel. CTeneHb AMccoumanmm 1 KOHCTaHTa guccoumnaumm Kouce. — xapaktepuctukm cnaboro

20 anekTponuta. PacyeTt ctenenn guccoumaumm n Kouce n3 namepeHunin anekTponpoBogHocTu. Mx domsmyecknin
CMbICHI.

21 Kucnotbl, conu, 0CHOBaHMS C TOYKU 3pEHNsT TEOpUM anekTponuTnyeckon auccounavmmn. Obime cBonCcTBa.
YpaBHeHus guccoumaunn B BOOHbIX pacTBOpax.

29 MoHHoe npounsseaeHue Boabl. Ero dmsmdeckuii cmbicn. Bo;_:l,opongnZ nokasarenb pH. N ruapokcmnbHbIn
nokasatenb pOH. PacyeTt pH ona anekTponutoB pasnuyHon cummeTpun. MNpumepsl

23 CwvinbHble anekTponuTbl. [NoHATME 06 akTUBHOCTU pacTBopa anekTponuTa. Puanyeckuin cmbicn
KoabdmumeHTa akTuBHOCTU. MNMpnmepbl pacyeTa akTUBHOCTU

o4 Moponus. CTteneHb 1 KOHCTaHTa rmaponusa. BnusHue pasnuyHbix akTopoB Ha paBHOBECKE MnpoLecca
rmaponusa. lNMpumepsbl

o5 I'eTeporeHHbu? paBHOBECUS B pacTBOpax aMnekTponuTos. [ponssegeHne pactBopuMocTu. Pacyér
KOHLIEHTpaLMiA MOHOB B HACbILLEHHbIX PACTBOPaxX MarnopacTBOPUMbIX 3M1EKTPOSTUTOB

26 OnpeneineHme OKVICJ'IVITeJ'IbHO:BOCCTaHOBI/ITeJ'IbHOI7I peakumn. TUnbl OKUCIIUTENbHO-BOCCTAHOBUTENBHbIX
peakumin. CpaBHEHME MOHATUI "CTeNEHb OKUCNEHNS" N "BanNeHTHOCTL"

27 OCHOBHbIE OKUCTIMTENW N BOCCTaHOBUTENW. [pruMepbl peakLmii ¢ UX y4acTMeMm.

28 [encteue KMcnoT u wenoyen Ha metannbl. OCHOBHblE 0COBEHHOCTHU

29 MeTog aneKTpOHHO-MOHHbIX Nonypeakuun. MNpaBrna ypaBHNMBaHMUS OKUCINTENBHO-BOCCTAHOBUTESTbHON
peakuuu B pacteope. [pumepsbl
MexaHn3M BO3HWKHOBEHWS OBONHOIO 3NEKTPUYECKOro Cros U Ckavka noTeHumana Ha rpaHuue pasgena

30 MeTann-pacTBop aneKkTponuTa. PaBHOBECHbIN 3NEKTPOAHbIV NoTeHuman. YpaBHeHne HepHcTa. AHanua
ypaBHEHUS!.

31 OneKkTpoaABMXKyLLasl cuna ranbBaHN4YeCcKoro anemMmeHTa n paboTta ranbBaHuyeckoro anemeHta. Pacuét 3C.

32 CtaHgapTHbI BOOOPOAHLIN anekTpod. BogopoaHas wkana noTeHunanos.

33 OnekTpoasbl | poga (ycnosHoe o603HayYeHne, paBHOBECHAs ANeKTpoaHas peakumsl, BblpaXeHue ans
noteHuyuana). MNpumepsl.
Pag ctaHgapTHBIX 3NEKTPOAHbIX MOTeHUManoB. JKCnepnuMeHTanbHoe onpeaeneHve ctTaHaapTHOro

34 noteHumana. Micnonb3oBaHne cTaH4apTHbLIX 3MEKTPOAHbIX NOTEHUMANOB ANst onpeaeneHns HanpaeneHus
XUMUNYECKMX U SMEKTPOXUMUYECKMX NpoLieccoB. Npumepsl.

35 Koppo3aus metannos. Bugbl koppo3uun. 3nekTpoxummuydeckas Kopposus. Xumudeckasi kopposusi. [Npumepsi.

36 MeToabl 3awwmnTbl OT KOppo3un. MNMpumepsbl.

37 OnekTpon13 pacnnaBoB U BOOHbLIX PACTBOPOB AMNEKTPONMUTOB. /IHEPTHBIE U aKTUBHbIE ANEKTPOLAbI. 3aKOHbI
anekTponuaa

38 AkkyMynatopbl. KNCNOTHbIE U WwenoyHble. JIMTUR-MoHHble. MNpuHumn paboTbl. MpuMeHeHne Ha nNpakTuke.

39 lMpakTnyeckoe NpMMeHeHne aneKkTponusa. SNeKTponMTnyeckoe paduHMpoBaHe MeTarnsos,
ranbBaHoMNnacTvka, areKkTpoxmmMuyeckasi NonMpoBka u ap.

40 Xumunyeckuin anemeHT. Tunbl KNnaccumkaumm Xxmummyeckmx anemeHToB. CTpyKTypHas opraHvM3aums BellecTsa.

41 ATtomuctnyeckas Teopusi. CTaHOBMNEHNE COBPEMEHHOI TEOPUN CTPOeHUs aToma (Teopumn JanbToHa, TOMCOHa,
Pesepdopaa)

42 CrtpoeHue atoma Bogopoaa no H.bopy. MNoctynatel bopa. Hegoctatku Teopun.

43 KOpI‘IyCKyJ‘IﬂpHO—BOJ‘II—!lOBOVI Ayanuam 3neKTpoHa. Wpewn MNnaHka, ge bponns, ypasHeHwne LpeaunHrepa,
npyHUuMN HeonpeaenéHHocTu ["en3eHbepra.
CoBpeMeHHble npeacTaBneHns 0 CTpoeHun atoma. KBaHTOBO-MexaHnyeckas Moaenb CTPOeHus atoma.

44 MoHATne anekTpoHHOro obnaka. KeaHtoBble yncna. MNMpaBuna 3anonHeHs aToMHbIX opbuTanen
3MNEeKTPOHaMN: NPUHLUN MUHUMYMa 3Heprum, npaesuno XyHaa, npasuno Kneykosckoro, npuHuun MNaynu.

45 Mepunogunyeckun 3akoH 1 nepmogudeckas cmcrtema xmmmndecknx anemeHtos [1.1.MeHageneesa.
Mepunoamnyeckas Tabnuua kak rpaduyeckoe npeacTaBrneHne NepMognyeckoro 3akoHa anemMeHToB.

46 MeTtannbl. ObWwas xapakrepucTtumka.

47 s- 1 p-meTannbl. Obwasa xapakTepucTmka

48 d-meTannbl obwas xapakrepucTtumka.
Xnmunyeckas cessb. ObLme npeacTaBneHus (aHepreTu4eckne N reoMeTpnyeckne XxapakTepuCcTUKL CBSA3N).

49 Tunbl XMMMYECKOW CBA3M (KOBaNeHTHas, MOHHas, meTannnyeckas) — onpeaeneHums. lNpumepsbl coeguHeHni ¢
paccmaTpuBaembiMU TUMamMKn CBA3EN.

50 KOBaJ'IeHTi-IaFl nonspHas 1 HenonsipHas cBsa3b. MexaHn3mbl 06pa3oBaHNs (AOHOPHO-aKLLENTOPHbIN U
OBMEHHbIN).

51 MeToa BaneHTHbIX CBS3EN. OCHOBHbIeVI'IOJ'IO)KeHVIﬂ. HoctouHcTBa 1 HegocTaTkn. O6nacTb NPUMEHEHNS.
Opyrue Teopum onvcaHnsi KOBaneHTHON CBA3W.

52 Teopusa rmbpuansauun. Bugsl rmépugnsaumm. Cesasb reoMeTpum Monekyn ¢ Tunom rudpuamsauun. MNMpumepsl
MOIEKYN C pas3nuUYHbIMU TUNaMu rmopugunsauum.

53 WMoHHas cBasb. ObLasa xapaktepuctuka. Obnactb npumeHeHust. NMprumMepbl BELLECTB C MOHHBIM TUMOM CBSI3N.




54 MeTannuyeckas cBasb. O6LLas xapakTepucTika. 30HHas TeopuUsi KpUCTanos

5.2.2 TunoBble TeCcToOBble 3afaHnsA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3agayvu, Kemcbl)

1. OnemeHT HaxoauTcs B 4eTtBepToM nepuoge, VA rpynne. Onpegenunte nNOpsiAKOBbIA HOMEpP 3feMeHTa W
COCTaBbTE 3NEKTPOHHYID dhopMyny ero atoMa. K kakomy CeMencTBYy 3NMeMeHTOB OH OTHocuTca? Hasosute ero
3MNEeKTPOHHbIE aHanoru.

2. [HokaxuTe, 4to pAns anemeHToB IIA rpynnbl NepuoamMyeckm MNOBTOPSAETCS 3fIEKTPOHHAas KOHUrypaums
BaIeHTHbIX YPOBHEN.

3. O6bACHUTE CTPOEHUE MOJIEKYIbl aMMUaka Ha OCHOBE METO/Jla BaNEHTHbIX CBA3EN

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

5. Paccuutaiite n3MeHeHue 3HTanbnun B peakumm ropeHus ceposogopoga H2S(r.)+ 17202 = H20(x.) + SO2(r.),
€Cnn M3BECTHO, YTO CTaHZapTHble TennoTbl 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
peakunn. OnpegenuTe TUN peakuun: 3K30- UNN IHAOTEPMUYECKaS.

6. Paccuutarite nameHeHue csoboaHonm aHeprum 'mbbca B peakuum ropeHust ceposogopogda H2S(r.)+ 102 =
H20(k.) + SO2(r.), ecnn M3BECTHO, YTO M3MeHeHMs cBobogHoOM 3Heprum MBOca obpasoBaHusa BewecTB ans 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 CaMOMNPOM3BOSIbHOMO NPOTEKAHMSA AAHHOW peakuun npu CTaHa4apTHBIX YCNOBUSIX.

7. BbluncnnuTb HavanbHble KOHLIEHTpauuM MONEKynsapHOro xmnopa v okcuga yrnepoga (I), a Tawkke KOHCTaHTy
paBHOBECUS, €CNN paBHOBECHbIe koHUeHTpauuu: [CI2] = 0,3 monbk/n; [CO] = 0,2 monb/n; [COCI2] = 1,5 monb/n.

8. Kakyto Maccy HyXHO B3ATb €4KOro Kanu u Bofpl, YTobbl npurotoBute 75 N 12%-Horo pacTteopa € NIOTHOCTbIO
= 1,1 r/mn. OnpegennTte ero MONSPHYI KOHLIEHTPaUMIO.

9. HanucaTb ypaBHeHus1 rugponunsa, KadecTBeHHO onpeaenuTb pH pacTtBopa u onpegenvTb TWM rMaponusa Ha
npumepe conen ZnCl2, K2SO3 n Cr2S3.

10. CocTaBbTe MOHHO-3MEKTPOHHbBIE CXEMBbI CrieyHLmnX 0.B.p.:

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

6) K2Cr207 + NaCl + H2SO4 — CI2 + Cr2(S04)3 + K2S04 + Na2S0O4 + H20

11. Paccuutate 3[OC cTaHgapTHOrO MeOHO-UMHKOBOIO ranbBaHM4Yeckoro 3anemeHTta. CoOCTaBuUTb CXemy
rarnbBaHWYECKOrO 3reMEeHTa, HanucaTb YpPaBHEHWS] peakuui, NpOoTeKawlux Ha KaToge W aHode M CyMMapHoe
ypaBHEeHWe 3TUX NpoLEeCcCcoB.

5.3 MeTogunueckme maTepmansl, onpeaenstolime npoueaypbl oueHUBaHUA 3HaHUN, YMEHUN, BNnageHumn
(HaBbIKOB U (MNN) NPAKTU4YECKOro ONbITa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka obyyvarowerocsi K npoMeXxXyTo4yHOM aTTecTaumm M Nnopsaaok NMMKBUAALUN akaaeMn4ecKkomn
3a0MmKeHHOCTHU

lMpoBeoeHNe NPOMEXYTOYHOW aTTecTauMu pernamMeHTMpOBaHO moKanbHbIM HOpMaTuBHbIM aktom CI6MYMTO
«lMonoxeHne o0 npoBeAeHMUN TEKYLLIEro KOHTPOMS YCNeBAEMOCTM U MPOMEXYTOUYHON aTtTecTauum obyyatoLmxcsi»

5.3.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm no gucumninmHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.3.3 Ocob6eHHOCTM NpoBeAEHUS NPOMEXKYTOYHOM aTTecTaumm nNo AUCUMniInHe

* B TeueHne cemecTpa BbINOSHAETCHA KOHTPONbHas paboTa.

* BosmoxHocTb nonb3oBatbca [lepuogudeckon Tabnuuen anemeHToB [.U.MeHpeneesa, cnpaBoYHbIMM
TabnuuamyM pacTBOPUMOCTM, KOHCTaHT Auccoumaumm crabbiX 3NEeKTPoNMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOaPTHbIX 3NEKTPOAHbIX NOTEHUMANOB, CTaH4APTHLIX TEPMOONHAMUYECKUX BENNYMH, KarbKyATOPOM.

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

6. YHEBHO-METOAMYECKOE N NUH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3paTenbcTBO | log nspanus | Ccblnika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
Cemenos, W. H., |Xvumua CankT-MNeTepbypr: 2022 https://www.iprbooks
Mepdunosa, W. J1. XUMUN3OAT hop.ru/122441 .htmi
Mpecc N. A. OcHosebl 06LLEen xummumn CankT-MeTepbypr: 2017 http://www.iprbooksh
XUMN3OAT op.ru/67353.html

6.1.2 lononHuTenbHasa y4yebHaa nutepartypa




JI.MN. Apgawesa, A.FO. [ XvMusi: npakTUKym M-BO Hayku 1 BbiCLLErO http://nizrp.narod.ru/
Baxpywes, T.J. obpasosaHus PO, C.- metod/kafobshineor
JlykaHuHa MeTepb. roc. yH-T NPOM. gh/1644427577 .pdf
TEXHOMNOIMU 1 AM3alHa, 2022
BbICLU. LK. TEXHOMNOMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT3
cneryntg
JI. T. AppaweBa, A.|Xumus. NHavenayanbHble | M-Bo Hayku 1 BbICLLIErO http://nizrp.narod.ru/
tO. BaxpyLwes, | 3agaHus: y4yebHo-| ob6pazosaHusi PO, C.- metod/kafobshineor
T.N.NykannHa, W. C.|meTtoamyeckoe nocobue Ans| Metepb. roc. yH-T Npom. gh/1663382435.pdf
MwuxannoBa CTY[EHTOB I Kypca | TexHonorui v amsanHa, 2022
HEXMMUYECKNX BhbICLU. LK. TEXHONOMMK U
cneunansHocten. —  3-e| asHepreTUkn. —CaHKT-
W3A., Aor. u uenp. MeTep6ypr: BLUTI
cnerynta
T. J. Jlykanunna, W. C.| Xumus. (OcHoBbl XxuMun Ans| M-BO HayKu U BbICLLEIO http://nizrp.narod.ru/
Mwuxannosa, Jl. T1.|camocTosATensHoro o6pazoBaHust PO, C.- metod/kafobshineor
AppaweBa, A. 0. |n3yyeHus): yueb. nocobue MeTepb. roc. yH-T Npom. gh/1600205290.pdf
Baxpywes TEXHOMNOMMN U An3aiHa, 2020
BbICLU. LK. TEXHONOMMK U
3HepreTuku. - CaHkT-
MeTepbypr : BLUT3
cnerynta
T. 1. Nykanuua, J1. M.|O6wasa wn HeopraHnyeckas | M-BO HayKu U BbICLLEIO http://nizrp.narod.ru/
Appawesa, A. 1O.|xumua. Xumuda:  yvebHoe | obpasosaHus PO, C.- metod/kafobshineor
BaxpyLwes nocobve MeTepb. roc. yH-T. NPOM . gh/1674266299.pdf
TEXHOMOMMI 1 An3ariHa, 2022
BbICLU. LK. TEXHOMNOMMK U
3HepreTukn.- CaHkT-
MeTepbypr: BLUT3
cnerynta
KpuBHeBa, A. I., | Xvmng BoDOHEN: BODOHEXKCKMIA https://www.iprbooks
BapcykoBa, 1. r., P - Bop 2 hop.ru/127256.htmi
Boctpukoea, . IO, rocyAapcTeeHHBI 2022
KykiHa, o 5. TEXHUYECKUI
Crenuosa, O. B. yHuBepcuteT, 35C ACB

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbLIX CUCTEM

OneKkTpoHHO-0MbnmnoTeyvHas cuctema IPRbooks [OnektpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OneKkTpoHHO-OMbnmnoTevHasa cuctema «Abyke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTLA [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru

WHdopmaumnoHHas

cuctema «EpuHoe

OKHO pgocTyna K

obpa3soBaTesibHbIM

pecypcam.

Paspgen.

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

PecepatvBHass n cnpaBovHas ©0as3a AaHHbIX peleH3npyemon nuTtepaTtypbl Scopus [OneKTpoHHbIM pecypc].
URL: https://www.scopus.com

Bubnunoteka Xummyeckoro hakynbTeTa Mry
http://www.chem.msu.ru/rus/library/welcome.html

[OnekTpoHHbLIN pecypc] URL:

6.3 MNepeyveHb NMNLEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHune MaTtepuanbHO-TEXHUYECKOW 6a3bl, HEOGXO0AUMOMN ANA OCYLeCTBNEHUA o6pa3oBaTenbHOro
npouecca no gUCUUNIIMHe

Ayautopus OcHalleHune

MynbTumeguinHoe obopyaoBaHue, cneumanmapoBaHHas mebernb, gocka
JlekunoHHasa y A PyA 4 P A

ayauTopust




B-211

Habop nabopaTtopHbii ans npoB-geHust pabotr no xumun, pH/ HB — wmeTpbl, Bechl
nabopaTtopHble, TepmocTaT, AUCTUNNATOP. Xumudeckass nabopartopusa kadegpbl obwen wn
HEeopraHM4yeckon XuUMUM C HeobxoAMMbIMM peakTBamMn U nabopaTopHbIM 06opyAOBaHMEM
(mpobupkun, NnaHweTbl ¢ HABOPOM peakTUBOB, CTaHAAPTTUTPLI U MpoYee).




