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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

dopma
TeKyLero
KOHTpOns

CP

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

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

Cemectp
(kypc ons
3A0)

Pasgen 1. CTpoeHue BellecTBa

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

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

JlabopaTopHaa pabota 1. Xumudeckne npeBpaLleHus
BELLECTB

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

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

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

HeopraHn4eckmx coegnHeHuin. Knucnotbl. Conu

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




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

JlabopaTopHasas  pabota 6. TenmnoBble  adhdekThbl
XUMUYECKUX peakuun

Tema 6. OHTponuda. WsobapHo-  un30TEPMUYECKUN

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

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

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

JlabopaTtopHaa paboTta 8. BnusHue katanusatopa Ha
CKOPOCTb XMMWNYECKON peakunn.

NlabopatopHass pabota 9. BnusHMe  pasnUyHbIX
haKkTOpPOB Ha COCTOSIHNE XMMUYECKOrO paBHOBECUS

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

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

JlTabopaTopHasa paboTta 11. PacTBopbl 3neKTPONUTOB N UX
cBoMNCTBa




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

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

Paspen 3. OkucnntenbHo- BOCCTaHOBUTENbHbIE
npoLecchl

5,25

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

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

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

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

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

JlabopatopHass pabota 17. 3awuta wMeTannoB OT
Koppo3uu.

UToro B cemecTpe (Ha kypce ans 3A0)

n,3,a3

KoHcynbTaumm n npoMexxyTodHasi attectaums (Ok3ameH)

34

34

40

2,5

33,5

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

70,5

73,5

4 KYPCOBOE NPOEKTUPOBAHME

KypcoBoe npoekTupoBaHne y4eGHbIM MraHoM He NpeaycMOTpeHo

5. OMMMCAHUE NOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEAICTB OLIEHUBAHUA PE3YJILTATOB
5.1 NokasaTenun oueHUBaHUSA OBYYEHUA

Koa komneteHunn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~IeHVIF|

OT1K-1

1. Wanaraet 6asoBble XMMWYECKME 3aKOHbl U MMEET NpeacTaBrneHne O XUMUYECKUX
ABINEHNAX
2. leMoHCTprpyeT NpuMeHeHne 6a30BbIX XMMUYECKUX 3aKOHOB K peLUeHnto 3aaad




| 3. MCﬂOﬂbSyeT TeopeTU4EeCKNE 3HaHNA No XMMUN Ona pelleHna nNnpakTn4ecknx dagad |

5.2 Cucrtema n KputTepum oLeHUBaHUSA

LLIkana oueHnBaHuSA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue

MucbmeHHan pabota

5 (0TAMYHO)

Ob6yvatowwmics nokasbiBaeT
BCECTOPOHHee U [nybokoe  3HaHue
OCHOBHbIX XUMUYECKMX 3aKOHOB,

cBOOOQHO OPUEHTMPYETCA B OCHOBHbIX
MOHATUAX, TepMUHaxX W onpegeneHnsx
npu OTBETE; YCBOWM OCHOBHYHK U 3HAKoM C
OOMONHUTENBHOW  nMTepaTypon;  MOXeT
06BACHUTL B3aMMOCBS3b OCHOBHbIX
XUMUYECKMUX 3aKOHOB W WX 3HadeHue Ans
nocnegytowen npodeccroHanbHom
OedaTenbHOCTW; MposiBNsieT  TBOpPYECKue
CMOCOOHOCTM M LUMPOKYKD 3pyauUMuI0 B
ncnonb3oBaHuM yyebHoro matepuana.

OOyuvatowmincs  gemMoHcTpupyeT
NnoHMMaHWe  ycnoBusi  3agjadn,  BrageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB M hOpMyn AMfS €€ pelUeHusi, 3HaHue
pasMepHOCTEN XMMUYECKUX BEMUYMH. YMmeeT
NPUMEHATb MaTemMaTUyeckui annapat  Ans
peanusaumu nnaHa peLueHus 3agauu.
Monyyun npaBuibHbIM OTBET W MOXET €ero
WHTEepnpeTUpoBaTh.

npaeunbHoe

4 (xopoLuo)

OOyuvaromincss nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHUM OCHOBHbLIX XUMWYECKUX
3aKOHOB, OPUEHTUPYETCS B  OCHOBHbIX
MOHATMSAX M OMNPEAEneHusix;  YCBOWI
OCHOBHYHO nuTepartypy; aornyckaet
He3Ha4yuTenbHble MOrpeLuHoCTU npuv
oTBeTax Ha BOMPOCHI 3K3aMeHaLUMOHHOro
6uneta W [OOMONHUTENbHbIE  BOMPOCHI
npenoaasaTens.

O6yuvarowmincs OeMOHCTPUMpPYET [OCTaTO4YHOE
NMOHMMaHWe  YCINOBUSA  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB WM (hOpMyn ONs ee peLUeHusl, 3HaHue
pa3mepHocTen XUMUYECKNX BEIUYMH.
[donyckaeT He3HauuTenbHblE MOrPELLHOCTM MpU
NPUMEHEHUN MaTemMaTU4Yeckoro annapaTta ans
peanusaumm nnaHa peLleHust 3ajauu.
Monyynn npaBunbHLIA OTBET, HO WCMbLITLIBAET
3aTpy4HEHWS C ero MHTeprnpeTaumen.

3 (yooBneTBOpUTENbHO)

O6yuvatoumiics nokasblBaeT 3HaHWSA
yyebHOro marepvana B MWHUMANbHOM
obbewme; MOXeT chopmMmynunpoBaTb
3aKOHbl XMMUM, MOHATUSA U onpefeneHus,
HO npu 3TOM, Jonyckas  Gonblioe
KOMMYECTBO HEMPUHLIMNMANBHBLIX OLUMOOK;
3HaKoM C  OCHOBHOM  NUTepaTypowu;
JornyckaeT  CylleCTBEHHble ownbkn B
OTBETE Ha 9K3aMeHe, HO MOXET YCTpaHUTb
1X Nof, PyKOBOACTBOM MpenofaBaTens.

OOyuvalowmincss BHUKAeT B CMbICIT  YCINOBMS
3agayun, NMOHMMAaeT MfaH ee peLleHUusi, OHaKo,
He MOXeT B TMOMHOMW Mepe C MNOMOLLbIO
MaTemMaTM4eckoro annaparta peanu3oBaTb ee
pelweHne. 3HaeT pPas3MEepHOCTM XUMUYECKUX
BEITUYUH.

2
(HeyooBneTBOPUTENBHO)

O6yuvalowmincs He wuMeeT [OCTaTOYMHOro
YPOBHSI 3HAHUS AWCLUMMIINHBI, HE MOXET
ccopmynupoBaTb OCHOBHbIE 3aKOHBbI
XUMUK; NIOXO OPUEHTUPYETCS B OCHOBHbIX
MOHATUSAX W ONpeaeneHusX; NpakTU4Yeckn
He 3HaKOM C OCHOBHOW nuUTepaTypowu;
JonyckaeT npu OTBETE Ha 3K3aMeHe
CYLWeCTBEHHbIE OWNBKM U He MOXeT
YCTpaHUTb WX [axe MNoA PYKOBOLCTBOM
npenogasarens.

MonbiTka CMMCbIBaHUS,, WCMNONb30BaHUSA
HepaspeLlUeHHbIX TEXHUYECKUX YCTPOWCTB
UNu nonb3oBaHWe MOACKA3KoW Apyroro
yernoseka.

OOyuvalLwmincs He MOXeT npoaHanM3npoBaTb
yCrnoBue 3agayn, HameTUTb MfaH ee peLlleHust
nnoxo OpueHTUpyeTCcs B XUMUYECKNX
BENUYMHAX, He BrageeT MaTeMaTU4ECKUM
annapatom. OTKa3 OT BbIMOMHEHNS 3a4aHNs

5.3 TunoBble KOHTPOJbHbIE 3a4aHusA n/vnu nHble MaTepuanbl, UCnosnb3yeMbie OAnNA OUEeHKN pe3ynbTaToB

obyyeHus

5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n

$opMynMpoBKKU BONPOCOB

Cewmectp 1

—

Teopus mbpuamsauun. Buabl mbpuansauymn. Cesisb reoMeTpum Morekyn ¢ Tunom mépuamsauuu. Mpumepsl
MOJEKYI C Pa3NMYHbIMK TUNaMK rMbpuamsaumu.

MoHHasa cBasb. Obwas xapaktepuctmka. Obnactb npumMeHeHus. Npumepbl BELWECTB C MOHHBIM TUMOM CBSA3M.

MeTtannunyeckas cBasb. ObLas xapakrepuctika. 30HHas Teopus KpUCTansoB

A TWOIN

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




MexmMoneKynsipHble B3anmogencTaus (cunsl BaH-gep-Baanbca). O6wwas xapakrepuctuka. Buael. BnusiHne

5 Ha CBOWCTBA BELLECTB.

6 MpeameT 1 3agayn xummn. BelwecTtBo 1 none — ase hopmbl CyLLLECTBOBaHUSA mMaTepumn. Puanyeckue m
XUMUYECKME ABNEHUS.
OCHOBHbI€ 3aKOHbI 1 MOHATUSE XUMUN: 3aKOHbI COXPaHEHWsI MacChbl M 3HEPInK, 3aKOH MOCTOSIHCTBA COCTaBa U

7 3aKOH KpaTHbIX OTHOLLEeHUN (GepTonnuapbl U ganbToHMAbI), 3aKOH 06 bEMHbBIX OTHOLLEHWUI 1 3akoH ABOrazpo.
Mornb, KonM4yecTBO BellecTBa.

8 3aKoH 3KBMBaNeHTOB. DKBMBANEHT U 3KBMBASIEHTHAA Macca 3feMeHTa, MPOCTOro 1 CIIOXHOrO BELLEeCTBa B
OOMEHHbIX U OKUCNUTENBbHO-BOCCTAHOBUTENBHLIX PeaKLMsIX.

9 Knaccbl HeopraHn4ecknx coeanHeHnn Ha npumepe conen. CpeaHue, Kucnble, OCHOBHble. CBOICTBA,
npumMepbl peakumi, rpadundeckne opmynbl

10 MpeameT XMMmmn4eckon TepMOaNHAMUKL U LEeNn ee nayyvenns. Nepsoe Havano TepmoanHaMmmnkn. PyHKunn
COCTOSIHMA 1 (PYHKLMK NpoLiecca.
BHYTpeHHAS 3Heprus u ee N3BMeHeEHNEe B XMMNYECKON peakumun. Tennosble adhdekTbl B U3OXOPHOM U

11 n3obapHoM npoueccax. MNMoHATMe aHTanbnuMu. Bugbl sHTanbnuu. MNMoHATNE O 9K30- U SHAOTEPMUYECKNX
npoweccax.
3akoH Necca. CneacTeus 13 3akoHa 'ecca. TepMoxMMmnyeckne ypaBHeHust. PacueT TennoBbix 3deKToB

12 XUMUYECKMX peaKkumi C NCMOSb30BaHNEM CTaHAApTHOM SHTanbnun obpasoBaHms BelecTsa. Mprmepsl
pacyeToB.
BTopoe Havano TepmoguHammnki. QHTponus. MuKpo- 1 MakpOCOCTOSIHUS CUCTEMbI. TepMmoauHaMmmuyeckas

13 BEPOATHOCTb CUCTEMBI. PacyeT naMeHeHnst 3HTPONUN ANt XMMUYecKkon peakumun. MNpueectn npumepsbl
pac4eToB
HanpaBneHue xmumumyeckoro npotecca. Xapakrep nameHeHusa aHeprium M'mbbca kak Kputepuin

14 TepMoAMHaMU4eCKOoN BO3MOXHOCTM CaMONpoOn3BOJILHOrO npoLlecca (Mnv HeBo3MOXHOCTK). [NpuBectun
npumepbl pacyeTos.
MpeameT XMMUYECKON KMHETUKM U Lienun ee ndydeHmnsi. CKOpoCTb XMMUYECKOWN peakLmmn (CPeaHsst U UCTUHHAS).

15 3aKkoH OeNCTBYIOLMX MAacC — OCHOBHOW MOCTYNaT XMMUYECKON KUHETUKN. PUINYECKUI CMbICIT KOHCTaHThI
CKOpOCTH.

16 BrnusaHne Temnepatypbl Ha CKOPOCTb XUMMYeckon peakumun. Npasuno BaHTt-lNodda. YpaBHeHne AppeHuyca.
OHeprusa aktuBaummn. E€ dmamuecknin cmbicn. Cnocobbl akTMBaLmm Monekyn.

17 KoHcTaHTa paBHOBECUSI XMMMNYECKON peakuun. E€ dmanyecknii cmbicn. 3aBUCUMOCTb KOHCTaHTbI paBHOBECKS
OT Temnepatypbl. CBA3b KOHCTaHTbI PAaBHOBECUSA C M3MeHeHMeM cBobogHOM aHeprm Mnb6ca. PacyéThbl.

18 "OMOreHHble M reTeporeHHbIe XMMUYECKNe peakunn. BelipaxeHns 4nst KOHCTaHTbI paBHOBECKS.

19 MpuHumn Jle-lWatense. BnusHne nameHeHns KOHUEHTpauuKn, JaBneHnsa n TeMnepaTypbl Ha CABUT
XUMU4eckoro paBHosecusi. IMpumepsbl.

20 PacTteopbl. Bugbl pacteopoB. XXugkmne pacteopsl. [poLecc pacTBOpPeHUsI C TOUKM 3peHUst TEPMOANHAMUKMN.
BogHble 1 HEBOAHbIE pacTBOpbI.
KonnuraTtMBHble CBONCTBA pacTBOPOB HESNEKTPOSIMTOB U 3NEKTPONNTOB (4aBNeHNe HaCbILLEHHOro napa Hag

21 pacTBOPOM, OCMOTMYECKOE AaBfeHNE, MOHWXKEHNE TeMnepaTypbl 3amep3aHus 1 NOoBbILEHNE TeMnepaTtypbl
KMMEHNs1 pacTBOPOB).

29 KonuyecTBeHHasi xapakTepucTuka coctaBa pacTBopa — KOHUeHTpauus. dusundeckuii cmbicn. Bugpl
KOHLUeHTpauun. Baanmocesasbe mexay Hummn. Obractu ncnonb3oBaHms.
Cnabble anektponuTbl. CTeneHb guccoumanmm n KOHCTaHTa gnccoumnaumm Kouce. — xapaktepuctukm cnaboro

23 anektponuta. Pacyet ctenenn auccoumauumn n Kguce ns namepeHnin anektponposogHoctu. Ux dpumsndeckmin
cMmbich.

o4 Knucnotbl, Conun, OCHOBaHUS C TOYKM 3pEHNS TEOPUN INEKTPONMTUYEeCckon amccoumaumm. Obume cBoncTBa.
YpaBHeHUs guccoumanmmn B BOOHbIX pacTBOpax.

25 MoHHoe nponsseaeHne Boabl. Ero domsmyeckun cmbicn. BogopoaHei nokasatens pH. U rugpokcunbHbIN
nokasatenb pOH. PacueT pH gons anekTponvToB pasnuyHon cummeTpun. Mprumepsl

26 CunbHble anekTponuTbl. NMoHATNE 00 aKTUBHOCTU pacTBopa anekTponuTa. PUsnyecknii CMbICH
KoadpumumeHTa akTMBHOCTU. MpMMepbl pacyeTa akTMBHOCTU

27 M'maponns. CTeneHb N KOHCTaHTa rMaponunsa. BrnvsiHne pasnuyHbIX (OakTOPOB Ha paBHOBECKE NpoLecca
rmaponusa. lNpumepbl

o8 I'eTeporeHHblc? paBHOBECUS B pacTBOpax anekTponutos. [NpousseneHne pactsopnumocTtu. Pacyér
KOHLIEHTPALNA MOHOB B HACbILLIEHHbIX pacTBOpax ManopacTBOPUMbIX 311EKTPONTUTOB

29 OnpepneneHne oKUCNNTENbHO-BOCCTAHOBUTENBHOM peakuun. Tunbl OKUCNUTENBHO-BOCCTAHOBUTENbHbIX
peakumin. CpaBHeHME NOHATUI "CTeneHb OKUCNEHNS" 1 "BaneHTHOCTL"

30 OCHOBHbIE OKUCTIUTENN N BOCCTaHOBUTENW. [MpruMepbl peakumii ¢ UX y4acTuem.

31 [dencteure KMCnoT 1 wenoyen Ha metannbl. OCHOBHbIE 0COBEHHOCTU

32 MeTog aneKkTpOHHO-MOHHbIX Nonypeakuun. MNpasmna ypaBHNMBaHMUS OKUCINTENBHO-BOCCTAHOBUTESTbHON
peakumm B pacteope. Npumepsbl
MexaHn3M BO3HUKHOBEHUSA ABOMHOMO 3NEKTPUYECKOrO Cros U CKayka NoTeHumana Ha rpaHuue pasgena

33 MeTann-pacTBop anekTponuTa. PaBHOBECHLIN aNeKTPOAHbIN NoTeHuman. YpaBHeHne HepHcta. AHanns

ypaBHEHWS.




34 OnNeKTpoABMXKYLLASA CuMna ranbBaHWYECKOro aneMeHTa u paboTa ranbBaHM4eckoro anemeHTta. Pacuér 3C.

35 CtangapTHbI BOQOPOAHbIN anekTpod. BogopoaHas wkana noTeHunanos.

36 OnekTtpoasbl | poga (ycnoBHoe o603HayYeHMe, paBHOBECHAs SMEKTPoaHas peakumsl, BbIpaXeHue ons
noteHumana). MNpumepsl.
Pag ctaHgapTHBIX ANEKTPOAHbIX MOTEHUManoB. JKCnepuMeHTansHoe onpeaeneHMe ctTaHgapTHOro

37 noteHumana. Mcnonb3oBaHne cTaHOapTHbBIX SNEKTPOAHbIX NOTEHUManNoB Ans onpeaeneHns HanpasneHns
XMMUYECKMX U 3NEKTPOXMMUNYECKMX NpoLieccoB. Npumepsbl.

38 Kopposusa meTtannos. Buabl Koppo3un. InekTpoxummuyeckas kopposnsa. XuMmmnyeckas kopposus. lNMpumepsi.

39 MeToabl 3awmnThl OT Koppo3un. MNMpumepsl.

40 OneKTpon13 pacnnaBoB U BOAHbLIX PACTBOPOB 3M1EKTPONMUTOB. VIHEPTHbBIE U aKTUBHbIE 3NEKTPOAbI. 3aKOHbI
anekTponu3a

41 AKkyMynaTopbl. KUCNoTHbIE 1 WenoYHble. JITUn-noHHble. [MNprHuun paboTsl. [pyMeHeHne Ha npakTuke.

49 lMpakTnueckoe NpMMeHeHWe 3neKkTponuaa. ANEeKTponMTnyeckoe paouHMpoBaHe MeTarros,
ranbBaHonnacTvka, anekTpoxmmMuyeckasi NonmMpoBska 1 ap.

43 XNMUYECKMI aNeMeHT. Tunbl Knaccndmkaumm XMmMn4eckmx anemeHToB. CTpyKTypHasa opraHnsauus BeLlecTBa.

44 Atomuctmnyeckasa Teopus. CTaHOBMNEHNE COBPEMEHHON Teopun CTpoeHns atoma (Teopum fanstoHa, TOMCOHa,
Pesepdopaa)

45 CtpoeHue atoma Bogopogaa no H.Bopy. MNoctynatel bopa. Hegocrtatku Teopum.

46 KopnyCKynﬂpHo-Bom—!pBoﬁ Ayanuam 3neKkTpoHa. Wpen MNnaxka, ge bponns, ypasHeHwne LpeaunHrepa,
npyHUUN HeonpeaenéHHocTu [ei3eHbepra.
CoBpeMeHHble NpeacTaBneHnst 0 CTpoeHun atoma. KBaHTOBO-MexaHnyeckas Moaenb CTPOeHUs atoma.

47 MoHATne anekTpoHHOro obnaka. KeaHToBble Yncna. MNMpaBuna 3anonHeHs aToMHbIX opbuTanen
3MNeKTPOoOHaMM: NPUHLMN MUHUMYMa SHeprum, npaeuno XyHaa, npaesuno Kneykosckoro, npuHuun Maynu.

48 Mepunoanyeckuin 3akoH 1 Nepuogmyeckast cuctema xummdeckmx anemenTos [1.M.MeHgeneesa.
Mepuoamyeckas Tabnuua kak rpaduveckoe NnpeacTaBrneHne NepMoguYecKoro 3akoHa 3NeMeHTOB.

49 MeTtannbl. O0Wwas xapakrepucTumka.

50 s- 1 p-meTannbl. ObLlan xapakTepucTmka

51 d-meTannsl o6LLasa xapakTepucTuka.
Xumunyeckas cBaAsb. OOLWme npeacTaBneHns (3HepreTuieckne u reoMeTpuyeckue XapakTepUCTUKA CBS3N).

52 Tunbl XMMMYECKOW CBA3M (KOBanNeHTHas!, MOHHas, meTannuyeckas) — onpeaeneHus. lNpumepbl coeguHeHni ¢
paccmaTpuBaembiMU TUMamun CBA3EN.

53 KosaneHTyaﬂ nonspHas n HenonsipHast cBs3b. MexaHn3mbl 06pa3oBaHNs (AOHOPHO-aKLLENTOPHbIN U
OOMEHHbBIN).

54 MeToa BaneHTHbIX cBsi3e. OCHOBHbIE NONoXeHus. [JocToMHcTBa 1 HegocTaTki. O6nacTe NpUMEHEHUS.

[pyrvue Teopum onmucaHnsa KoBasieHTHOW CBA3MN.




5.3.2 TunoBble TecTOBbIE 3a4aHUA

He npegycmoTtpeHo
5.3.3 TunoBble NpaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3aaayvm, Kemuchbl)

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

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

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

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

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

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

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

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

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

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

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

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

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

5.4 MeTognyeckue matepuansi, onpeaensiowime npoueaypbl OLeHUBaHUA pe3ynbTaToB 060y4YyeHus
5.4.1 YcnoBus gonycka oby4atoLerocsi K npoMexyTo4yHOM aTTecTauum v NopsiAokK NMMKBUAaLMM akageMn4ecKon
3a10/KEHHOCTH

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

5.4.2 ®opma npoBeAeHMA NPOMEXYTOYHOM aTTecTaumm No AUCLUNInHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTaumMm no AUCUmninHe

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

* Bpemsi Ha noaroToBky oTBeTa Ha ak3aMeHe 45 MUHYT.

6. YHEBHO-METOANYECKOE N UHPOPMALIMOHHOE OBECINEYEHUE ANCLUUIMITIAHDbI
6.1 YuebHasa nutepaTtypa

ABTOp 3arnaBue | M3patenbCcTBO | Moo nsnanus | Ccbinka
6.1.1 OcHoBHas y4ye6GHas nuTepaTypa
CemeHoB, n. H., | Xummna Cankt-NeTepbypr: 2022 https://www.iprbooks
Mepdunosa, N. I1. XUMUSOAT hop.ru/122441 .htmi
Mpecc N. A. OcHoBbl 06LLEN XMMUK CankT-NeTepbypr: 2017 http://www.iprbooksh
XUMWNBOAT op.ru/67353.html

6.1.2 [lononHuTenbHasa y4yebHaa nutepartypa

KpuBHeBa, A. I., | Xvmng https://www.iprbooks

Bapcykosa, Il T, Boporex: Boporexciii hop.ru/127256.html
Boctpukosa, . IO., FOC);ﬂapCT::HIijI
KykuHa, 0. B. TEXHNYECKUN

Cnenuosa, O. B yHuBepcuteT, 36C ACB

2022




JI. T. AppaweBa, A.|Xumus. NHomBuayanbHble | M-BO HayKuM W BbICLLETO http://nizrp.narod.ru/
HO. BaxpyLwes, | 3agaHus: y4ebHo-| ob6pazosaHusi PO, C.- metod/kafobshineor
T.J1.JlykannHa, W. C.|metoguyeckoe nocobue ans| lMetepb. roc. yH-T NPOM. gh/1663382435.pdf
Mwuxannosa CTyOEeHTOB | Kypca| TexHonorum m an3amnHa, 2022
HEXMMUYECKNX BhbICLu. LK. TEXHONOMK U
cneunanbHocten. —  3-e| aHepreTUkn. —CaHKT-
nag., 4omn. n ncnp. MeTepbypr: BLUT3
cneryntg
JI.M. Apgawesa, A.FO. [ XvMusi: npakTUKym M-BO HayKu 1 BbiCLIEro http://nizrp.narod.ru/
BaxpyLues, TJ. obpazoBaHusi PO, C.- metod/kafobshineor
JlykaHuHa MeTepb. roc. yH-T NPOM. gh/1644427577 .pdf
TEXHOMNOIU 1 An3alHa, 2022
BbICLU. LK. TEXHOMOMK U
aHepreTuku. - CaHkT-
MeTepbypr : BLUT
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

6.2 MNMepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbIX U NH(POPMALMOHHO-CMPABOYHbLIX CUCTEM

OnekTpoHHo-6MbnnoTevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHO-OMbnnoTeyHas cuctema «Abyke» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/

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

MHdopmauuoHHas cuctema «EamMHoe  okHO  goctyna K obpasoBaTtenbHbIM - pecypcam.
Xnmuna» [OnekTpoHHbI pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepatvBHas n cnpaBodHad 6asa [aHHbIX peuleH3upyemon nuTepaTypbl Scopus [OneKTpoHHbIN pecypc).
URL: https://www.scopus.com

Paspen.

Bubnunoteka Xnmun4yeckoro dakynbTeTa My [OneKkTpoHHbIN pecypc] URL:
http://www.chem.msu.ru/rus/library/welcome.html
6.3 MNepeyveHb NULIEH3MOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHoOro oéecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
6.4 OnucaHmne MaTtepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXOAUMOMN ANA OCYLLeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no AucuuUniInHe
Ayautopus OcHalleHune
MynbTuMeanHoe obopyaoBaHue, cneunanuanpoBaHHas mebernb, Aocka
INekumoHHas y A PyA 4 P A
ayguTopust
HaGop nabopatopHbii ans  npoB-geHuss pabor no xumuu, pH/ HB — wmeTpbl, Bechl
5-211 nabopaTtopHble, TepmocTaT, AUCTUNNATOP. Xumudeckass nabopartopusa kadegpbl obwen wu
HEOpraHM4yeckon XuUMuUM C HeobxoaMMbIMKM peakTBamMn U nabopaTopHbIM 06opyaoBaHMEM
(mpobupkun, NnaHweTbl ¢ HAOOPOM pPeakTUBOB, CTaHAAPTTUTPbI U MpoYee).




