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1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMNIUHBI

1.1 Uenb pucuunnuubl: CdhopmupoBaTb KoMmneTeHuun obydyatoulerocs B 06nactu TeopeTUdecKMX OCHOB
XVIMUU, CBOWCTB OCHOBHbIX KMacCOB HEOPraHWYEeCKNX BELLECTB, 3aKOHOMEPHOCTEN BaXXHENLLMX NPOLIECCOB B XMMUYECKNX
cucTemax u, Kpome Toro, (oopmMupoBaHue 1 passuTme y CTYAEHTOB LiefIoCTHOIO eCTECTBEHHOHAaYYHOr0 MUPOBO33PEHNS.

1.2 3apgayum AMCLUUNTIUNHDI:

* Mi3y4yeHne TeopeTnyecKkmx OCHOB HEOPraHNYEeCKON XMMnm (COCTaB, CTPOEHME U XUMUYECKME CBOMCTBA NPOCThIX
OCHOBHbIX BELLECTB W XMMUYECKUX COeOUHEHWUW, CBS3b CTPOEHWS BellecTBa C YCMNOBUAMU MPOTEKaHWUS XUMUYECKMX
NpoL,eCCOoB. 3akoHOMepHOCTH npoTekaHus XUMUYECKNX npoLeccos, Teopus pacTBOpOB,
OKUCNNTENBHO-BOCCTAaHOBUTENMbHbIE MPEBPaLLEHUS).

» OBnageHue yHaaMeHTanbHbIMU MPUHLMNAMU U METO4AMW PELLEHUS HAYYHO-TEXHUYECKMX 3adad

» dopMuMpoBaHMe HaBLIKOB MO NPYMEHEHMWIO TEOPETUYECKUX 3HAHWIN ANS 06 bACHEHUS pe3ynbTaToB XMMUYECKUX
3KCMNEePMMEHTOB.

» dopMupoBaHNe y CTYAEHTOB €CTECTBEHHOHAY4YHON KapTUHbI MUpa.

» O3HaKoOMNEHWE CTYAEHTOB C UCTOPUEN U NMOTMKON Pa3BUTUS XMMUM U OCHOBHbIX €€ OTKPbLITUI

1.3 TpeboBaHus K NnpeaBapuTeNibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBbI AN (POPMUMPOBAHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

BBefeHune B cneumanbHOCTb

MaTtemaTuka
dusunka
Okonorusa

2 KOMMNETEHUWN OBYYAKLLEIrocs, ®OPMUPYEMbIE B PE3YJIbTATE OCBOEHUA ANCLUUNIIUHDbI

OlK-2: CnocobeH NpMMeHATb COOTBETCTBYIOLWMIA (hM3NKO-MaTeMaTUYeCKUI annapaT, MeToAbl aHanmsa u
MoAennpoBaHuUs, TEOPeTUYECKOro U IKCNepPUMEeHTaNbHOro uccrefoBaHus Npu pelueHnn npodeccuoHanbHbIX
3apauv

3HaTb: OCHOBbI CTpoOeHua BellecTtsa u B3aMMOAENCTBUS BELLECTB.

YMeTb: noHnmaTb CYLWHOCTb XMMUY€ECKMX npoL.eccoB U NPUMEHATb OCHOBHbIE 3aKOHbl XUMUN.

BnapeTb: MeTogamu ONUCaHNSA XMMNYECKUX npoLeccos.




3 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 cogepxaHune pasgernos,
TeM U y4eBHbIX 3aHATWIA

CewmecTp
(kypc gns 3A0)

KoHTakTHas

paboTta

Tlek.
(4achbl)

J1a6.
(4achbl)

CP
(4achbl)

MHHOBaLU.

dopmbl
3aHATUN

dopma
TeKyLlero
KOHTpOns

Paspen 1. CtpoeHue BewecTBa

Tema 1. CtpoeHue BewiectBa. OCHOBHble
cBeeHusas O CcTpoeHunm atoma (B
petpocnekTnee). KBaHTOBO-MexaHu4yeckas
mogenb aroma. [llpyHuMn  MUHUMYMa
aHepruu. MpuHuwmn Maynu. Mpasuno XyHaa.
Mpasuno KneukoBcKoro. Mopsagok
3anofHEeHNst ANEKTPOHHbIX YPOBHEN.

Tema 2. [lepuogndecknin  3akoH W
nepuoanyeckas cuctema 3NIEMEHTOB
O.W.Mengeneesa. BaneHTHble 3MEKTPOHBLI.
3anonHsaemMocTb  BaneHTHbIX  YPOBHEW.
OnNeKTPOHHbIE aHanorn. JHeprus cpoacTea
K ONeKTPOHYy W 3Heprus  MOoHU3auuwn.
ATOMHbIE " WNOHHblE paguychl.
MeTannu4yeckne " HemMeTannmyeckmne
ceonictBa anemeHtoB. OTHOCUTEmNbHas
anekTpooTpuuaTtenbHocTe Mo [onuHry.
Mepunoaunyeckoe n3MeHeHue
KMCNOTHO-OCHOBHbIX U OKUCIUTENbHO-
BOCCTaHOBUTENbHbIX coeauHeHunn
OAHOTUMHbLIX COEAUHEHUIA.

JlabopaTtopHass pabota 1. Xumudyeckue
npeBpaLLeHns BELLECTB

Tema 3. Xvmuyeckass CBsi3b UM CTpPOEHME
MOJIEKYI. OcHoBHble BUAbI 7]
XapakTepucTuKn XUMUYECKON CcBSA3U
(koBaneHTHasi, MOHHAsA, MeTannuyeckas) u
MEXMOIIEKYIAPHBbIX B3aMMOOENCTBUN.
OHepreTuyeckne 7] reomeTpuyeckme
XapakTepuCTUKM cBaA3n. KosaneHTHas
CBA3b W MexaHu3mbl €€ obpa3oBaHus.
MonsipHocTb cBsAI3W. MeTod BaneHTHbIX
cBazen. [mbpuamsaumss opbutanen un
reoMeTpusi MONeKyrn.

2,75
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Tema 4. dusnyeckne U XMMMUYECKNE SABFEHUS.
Xumms Kak Hayka. OcHoOBHble
CTEXMOMETpPUYECKNE 3aKOoHbI XUMUK
(coxpaHeHuns1 Maccbl U 3HEPruKn, NOCTOSHCTBA
coCTaBa, KpaTHbIX OTHOLWEHUA, OBOBLEMHbIX

OTHOLLEHWN, ABoragpo, 9KBMBAsIEHTOB)
OcHoBHblE Knaccebl HeopraHu4ecKnx
coeauHeHun (OKCUAbl, KUCIOTbl, OCHOBaHMS,
amconuTbl, conn). HomeHknatypa.

OcHoBHble cBONCTBA.

JlabopaTtopHas pabota 2. OnpegeneHue
3KBMBANEHTHOWM MacCbl MarHusi.
JlabopaTtopHasa paboTa 3. lNpocTble BellecTBa:
MeTannbl U HemeTannbl

JlabopaTtopHaa pabota 4.0OCHOBHbLlE Knacchl
HeopraHM4ecKnx COeaUHEHUN. Okeuapl.
OcHoBaHus

JlabopaTopHasi paboTta 5. OCHOBHblE Knacchl
HeopraHmdeckux coeauHeHun. Kucnotbl. Conu

Pasgen 2. OcHOBHble  3aKOHOMEpPHOCTU
NPOTEKAHNS XMMMUYECKNX NPOLECCOB

Tema 5. OBwme 3aKOHOMEPHOCTU XUMUYECKNX
npoLLeccos. MoHaTue o} XUMMUYECKOM
TepMoanHaMUKe. TepmoanHamuyeckune
napameTtpbl. CocTosHMe cucTembl. PyHKUUK
COCTOSIHMSA cUCTeMbl. BHyTpeHHsia  3sHeprus.
3akoH coxpaHeHusi aHepruu. [lepBoe Hayano
TepmoanHamukn. [oHsTMe 00 3HTanbnuu.
MoHaTne o Tepmoxumumn. TennoBon 3PdeKT
XMMUYECKON  peakumn.  TepMoxmmuyeckme
pac4éTbl. 3akoH ["ecca n crniegcTeme U3 Hero.
JlabopaTtopHaa paboTta 6. Tennoeble 3 deKTbI
XUMUYECKUX peakuni

Tema 6. OHTponus. N3obapHo-
nsotepmmyeckun  noteHuman, CsoboaHas
3Heprus 'mbbca. HanpaBneHHocTb
XUMUYECKMX npoLeccos. PacuéThbl
BO3MOXHOCTM CaMOnpOM3BOISILHOIO

npoTekaHus npoLiecca.

n,3,03,T




Tema 7. Xumnuyeckasn knHeTtuka. [[eTeporeHHble
N rOMOreHHble cucTeMbl.CKOPOCTb FOMOTreHHbIX
peakuni. 3akoH  OencTBYIOLUMX macc.
KoHcTaHTa CKOPOCTM XMMWYECKON peakuuu.
3aBMCMMOCTb  CKOpPOCTM OT  TeMneparypbl.
MpaBuno BaHTt-Nodda. JHeprusa aktmBauumm.

YpaBHeHne AppeHuyca. MoHaTne 00
aKTMBMpPOBaHHOM  komnnekce [loHATME O
nepexogHom COCTOSIHUW. Katanus.
XvmMmnueckoe paBHOBecue. KoHcTaHTa
paBHOBECUS. CwmelleHne XUMUYECKOro
paBHoBecus. MpuHuun Jle WaTtenbe

JlabopaTopHas pabota 7. BnusiHne

KOHUEeHTpauun pearvpywoumnx BewectB Ha
CKOPOCTb XUMUYECKOMn peakunmn

JlabopaTopHasi paboTa 8. BnusHne
KaTanu3atopa Ha CKOpPOCTb  XUMMWUYECKOM
peakuuu.

JlabopaTopHasi pabota 9. BnusHue pasnmyHbixX
hakTOpoB  Ha  COCTOSIHUE  XMMWYECKOTO
paBHOBeCUS

Tema 8. PactBopbl. BogHble pacTBOpbI.

Cnoco0bbl BbIpaXXeHus KOHLeHTpauui
pacTBOpoOB (monsipHas, HopmarbHas,
MaccoBasi 4ONs PacTBOPEHHOrO BeLLECTBa) M
B3aMMOCBS3b mexay HAMMA, Teopus
aneKkTponuTuyeckon auccoumauun. Crnadble u
CUnbHblE 3MNEKTPOSUTLI. CtyneHyaTas
anccoumaums. CTteneHb n KOHCTaHTa

avccoumauun. Ouccoumaums KUcrnoT, conen u
OCHOBaHW B BOAHbIX pacTBopax.
JlabopatopHas paboTta 10. NoHHoe
paBHOBECWE B pacTBOPAX KUCIOT Y OCHOBaHWIA.
JlabopatopHaa  pabota 11. PactBopsbl
QNEeKTPONnTOB N UX cBoOWCTBa

Tema 9. PaBHoBecus B pacTteBopax
anekTponuToB. loHHOEe npou3BedeHne BoAbl.
pH wn pOH. TloHaTne o6 wunHAUKaTOpax.
Mmpponns  conen. Twunbl rMgponusa B
3aBMCMMOCTHU oT npvpoabl conw.
MpousBeneHne pacTBOPUMOCTM.
ITabopatopHas pabota 12. M'magponus conen.
NlabopatopHasa pabota 13. PacTtBopuMOCTb
aMnekTponMTa B MNPUCYTCTBUM OLHOUMEHHbIX
MOHOB. PacTBOPUMMOCTE  MasnopacTBOPUMbIX
3NEeKTPOnnUTOB

Paspen 3. OkucnutenbHo-
BOCCTaHoOBUTEITbHbIE NpoLecChbl

n,3,a3




Tema 10. OkucneHve M BOCCTaHOBIEHME.
Oxucnutenn wn BoccTaHoButenun. MeTtoabl
COCTaBMEHUS YypPaBHEHWUA  OKUCIUTESbHO-
BOCCTaAHOBMWTEIbHbIX peakuui (3NeKTPOHHbIN
N MOHHO-3MNEKTPOHHbIA BanaHcbl). [dencTBme
KUCMOT U Weno4ven Ha MeTtansnbl.
JlabopaTopHasi paboTta 14. OkucnutenbHo-
BOCCTAHOBMUTENbHbIE  CBOWCTBA  MPOCTbIX
BeLLeCTB

JlabopaTtopHaa paborta 15. OkucnutenbHo-
BOCCTaHOBMUTENbHAsA OBOVCTBEHHOCTb
coeiHEHUN.

Tema 11. 3nekTpoxumumyeckne npoLecchl.
OnekTpoaHbIi noTeHunan. Pag ctaHaapTHbIX
3NEKTPOAHbIX NnoTeHLMarnos.
ManbBaHW4eckumn 3NeMeHT.
OneKkTpoaBmxylas cuna ranbBaHWYECKOro
anemeHTa. Pacuétbl 3[1C.

JlabopaTopHasi pabota 16. OnpegeneHue
3NEeKTPOAHOro  noTeHuMana C  pasHom
KOHLIEHTpauuen noTeHUuManonpeaensitowmnx
NOHOB.

Tema 12. OnNeKTpPOXMMUYECKME MPOLIECCHI B
TexHuke. Kopposua wmetannoB. MeToapl
3aWnTel  OT  KOppO3uu.  AKKYMYMSITOPbI.
OnekTponu3 pacnnasoB n BOAHbIX
pacTBOpPOB. MHepTHble 1M aKTMBHblE
3ANEeKTpoabI. 3aKoHbI aneKkTponuaa.
OnekTponuTmnyeckoe nony4eHve n
padUHMpPOBaHNE METAIIIOB.

NlabopatopHaa  pabota 17. 3awwuTa
MeTansnoB OT KOPPO3nK.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npoMexyToyHas
atTectauus (3ayer)

17

34

56,75

0,25

Bcero koHTakTHasa pa6orta u CP no
OUCLUNIIMHE

51,25

56,75

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM MaHOM He NPeayCMOTPEHO

5. ®OH OLIEHO4YHbIX CPEACTB AN NPOBEOEHUSA NMPOMEXYTOYHOW ATTECTALMU
5.1 OnucaHue nokasaTenen, KpUTepueB U CUCTEMbI OLlEHUBaHUA pe3ynbTaToB o6yyeHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHnBaHWs pe3ynbTaToB 00yYeHus
KOMMeTeHumn cpencrea
1. MianaraeT 6a30Bble XMMMUYECKMNE 3aKOHbI 1 UMEeEeT npeacTaBneHne o
XUMUYECKUX ABMEHUAX 1. Bonpochi YCTHOro
OMK-2 2. [OemoHcTpupyeT npumeHeHne 6as30BbIX XMMUYECKMX 3aKOHOB K|cobecenoBaHus

peLueHunto 3agav 2. MpakTuko-
3. Wcnonb3yeT TeopeTMyeckue 3HaHUA NO XMMWUM AN PeLLeHWUs |OpUeHTUpPOBaHHbIE 3a4aHuns
NPakTU4ECKNX 3aga4




5.1.2 Cuctema v Kputepum oLeHMBaHUA

Lkana oueHuBaHus

KpMTepMM oueHnBaHUA Cd)OpMMpOBaHHOCTI/I KOMMeTeHUMn

YcTHOe cobecenoBaHue MucbmeHHas paboTa

Ha ycTHom cobecepgoBaHum oGydatoLmiics
nokasblBaeT BCECTOPOHHee W rnybokoe
3HaHME  OCHOBHbIX  3aKOHOB  XumMuu, |OBydaloMiics  OeMOHCTPUpYeT  npaBunbHoe
CcBOGOOHO OpPWEHTUPYEeTCA B OCHOBHbIX |[MOHMMaHWe  YCMoBWA  3ajayu, BnageHue
MOHATUAX, TEePMUHaX W OnpedeNieHnsx; |HaBblkaMn ero adanusa, BblGopa HYXHbIX
YyCBOMI  OCHOBHYHO UM 3HAKOM  C|3aKOHOB W hopMyn ONA ee peLleHusi, 3HaHue

3auTeHo OOMNOSNHUTENBHON  NUTEPATYpPON;  MOXET |pa3sMEpPHOCTEN XUMUYECKUX BESMYUH. YMeeT

00BACHUTb B3aNMOCBS3b OCHOBHbIX [MpUMeEHATbL  MaTemMaTuyeckuii annapat  Aans
XUMUYECKMX 3aKOHOB W WX 3HA4YEeHWe LNsi|peanvs3auun nnaHa pelweHus 3agayn. Monyyun
nocriegytoLien npodeccnoHanbHOM |NpaBuIbHbIN oTBET " MOXeT ero
OEATENbHOCTW; MpOosIBNsieT  TBOPYECKME [MHTEPNPETMPOBATb.

CMoOCOBHOCTU B UCMOMb30BaHUN y4ebHOro
MaTepuana.

Obyvalowmnca He wumeeT AOCTaTOYHOro
YPOBHS 3HaHUS OUCLMMIIMHLI, HE MOXEeT
cchopmynmpoBaTb OCHOBHbIE 3aKoHbl |OByyvaloLWniicss He MOXeT npoaHanu3npoBaTb
XUMUK; MII0XO OPMEHTUPYETCHA B OCHOBHbLIX |YCIOBUE 3adayun, HAaMeTUTb MNIaH ee peLueHus

He 3auteHo NOHATUAX W onpeaeneHnax; nNinoxo 3HakKoMm [Mf1oxo opueHTupyeTca B XUMUYHECKNX

C OCHOBHOW nuTepaTypon; JonyckaeT Npu |BenuYMHax, He BrageeT MaTemMaTU4ecKUm
OTBEeTe Ha 3a4eTe CyLLEeCTBEHHbIE OLMOKM 1 [annapaTom.

HEe MOXeT YCTpaHWTb WX fJaxe nog
PYKOBOZCTBOM MpenogaBaTensi.

5.2 TunoBble KOHTPOJIbHbIEe 3aA4aHUA UINMN UHbIe maTepunanbl, HeobXxoanMbIe ANA OLEHKU 3HaHUN, ymeHuﬁ,

HaBbIKOB

1 (Mnu) onbiTa AEATENIBHOCTU

5.2.1 NepeyeHb KOHTPOSNbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONpPOCOB
Cewmectp 1

1 BopopopaHas cesasb. O6Las xapaktepuctuka. BnusHne BooopoaHONM CBA3M Ha CBOWCTBA BELLECTB.
MexmonekynapHas n BHyTpUMOIiekynspHas BogopoaHas cBs3b. [pumepsbl.

5 MexmonekynsapHble B3aumogenctens (cunbl BaH-gep-Baanbca). Obwan xapakrepuctuka. Bugbl. BnusaHne Ha
CBOWCTBA BELLECTB.

3 MpeameTt 1 3agayn xmmuun. BellecTso 1 none — Ase popMbl CyLLIECTBOBaHUSA MaTepuun. dusnyeckue un
XUMUYECKME SIBNEHUS.

OCHOBHbIE 3aKOHbI U MOHATUSE XMMWU: 3aKOHbI COXPaHEHMSI MacChbl U SHEPrnK, 3aKOH NOCTOSAHCTBA cocTaBa U

4 3aKOH KpaTHbIX OTHOLIEHMI (GepTonnuabl U AanbTOHUAbI), 3aKOH 0OBEMHbIX OTHOLLEHMIN U 3aKOH ABOragpo.
Monb, Konnu4ecTBO BeLECTBa.

5 3aKoH 3KBMBANEHTOB. JKBMBANEHT 1 3KBUBANiEHTHAsA Macca 3f1eMeHTa, NPOCTOro U CIIOXHOMO BELLeCTBa B
OOMEHHbIX U OKUCIUTENTbHO-BOCCTAHOBUTENbHbIX peakLmsX.

6 Knaccbl HeopraHmyeckmx coeamHeHnn Ha npumepe conen. CpegHue, Kucrnble, OCHOBHble. CBOMCTBA, MpUMeEpbI
peakumn, rpadmyeckme popmynbl

7 MpeameT XxMMMyecKkon TepMOAMHAMUKA U Lienu ee nsydeHus. NepBoe Havyano TepMmoanHamunkn. GyHkumum
COCTOSIHUA 1 YHKLUMM npoLuecca.

8 BHYTpeHHsI1 3HEPrva 1 ee NSMEHEHNE B XMMUYECKoN peakumn. Tennosble 3hdeKTbl B UIBOXOPHOM U M306apHOM
npoueccax. MNoHaTne aHTanenuu. Buabl aHTanbnmu. MNoHATUE 0 3K30- U AHAOTEPMUYECKUX MPOLIECCaX.
3akoH Necca. Cneacteus n3 3akoHa ecca. Tepmoxummnyeckue ypasHeHusi. PacueT Tennosbix adpdekToB

9 XUMUYECKMX peaKLmii C NCNONMb30BaHNEM CTaHAAPTHOWM SHTanbnuu obpasoBaHus BelecTea. Mpumepbl
pacyeToB.

10 BTopoe Havyano TepmogmHamukn. SHTponus. MmKpo- 1 MakpoCOCTOSIHMS CUCTEMbI. TepmoguHammnyeckas
BEPOATHOCTb CUCTEMbI. PacyeT n3aMeHeHust SHTPONUK A1 XMMUYeCKon peakuun. MNpuBecTy NpuMmepbl pacyeToB
HanpaBneHue xmmMmyeckoro npolecca. Xapaktep nuaMeHeHust aHeprimn M'mbbca kak Kputepui

11 TEepMOAMHaMMYECKON BO3MOXXHOCTM CaMOMNPOM3BOSbHOrO npolecca (Mnn HeBO3MOXHOCTH). MNpuBecTy npumepsbl
pac4yeToB.

MpeoMeT XMMMUYECKOM KUHETUKUN U Lienn ee ndydeHnsi. CKopoCTb XMMUYECKOW peakumn (CpeagHas U UCTUHHAS).

12 3aKoH OeNCTBYIOLLMX MacC — OCHOBHOMN NOCTYNaT XMMUYECKON KMHETUKN. PUNHECKMI CMbICI KOHCTaHThI
CKOpPOCTW.

13 BrnnsaHue Temnepatypbl Ha CKOPOCTb XMMmnyeckon peakuumu. MNMpasuno BaHT-Nodda. YpasHeHne AppeHuyca.
OHeprusi aktuBaumn. E€ domsnyeckuin cmbicn. Cnocobbl akTUBaLUKM MOSEKYI.




KoHcTaHTa paBHOBECUS XMMNYECKOW peakumn. E€ dmnamnuecknii cmbicr. 3aBUCMMOCTb KOHCTaHThblI paBHOBECUS OT

14 8 by
TemnepaTtypbl. CBsi3b KOHCTaHTbLI paBHOBECUS C n3MeHeHneM cBoboaHom aHeprum M'mbbca. PacyéThbl.

15 "OMOreHHbIe 1 reTeporeHHble XMMUYeckme peakumun. BolpakeHus Ans KOHCTaHTbl paBHOBECUS.

16 MpuHumn Jle-lWaTtense. BnusHue nameHeHnst KOHUEHTpaUMKW, AaBNEHUS 1 TemnepaTypbl Ha CABUM XMMUYECKOTro
paBHoBecwus. Mpumepsl.

17 PacTtBopbl. Buabl pacteopos. XKugkue pacteopebl. [1poLecc pacTBOPEHUS C TOYKU 3PEHUS TEPMOANHAMUKMA.
BopaHble 1 HEBOAHBLIE PACTBOPHI.
KonnuratueHble CBOMCTBa pacTBOPOB HEANEKTPONMTOB 1 ANEKTPONMTOB (LaBMNEHUE HaCbILEHHOro napa Haa

18 [pacTBOpOM, OCMOTUYECKOE AaBMeHNe, NOHWKEHNEe TeMnepaTypbl 3aMep3aHns 1 NoBbILLEHUE TemnepaTypbl
KMNEHMs pacTBOPOB).

19 KonuyecTBeHHas xapakTepucTuka coctasa pacTBopa — KoHLUeHTpaumsa. duaundeckuin cmbicn. Buabl
KOHUeHTpauun. Baaumocsasb mexagy HuMmn, O6nact Mcnonb3oBaHUs.
Cnabble anektponutbl. CTeneHb guccoumaumm 1 KOHCTaHTa guccounaumm Kamnce. — xapaktepuctukm cnaboro

20 |amekTponuTa. PacyeT cteneHun guccoumaumm u Kgnce ns namepeHuin anektponpoBogHocTu. Vx dmnsmyeckunia
CMbIC.

21 KuncnoTbl, conu, 0OCHOBaHUA C TOYKMN 3pEHMS TEOPUM SNEKTponuTu4eckon guccoumnaummn. ObLme cBoncTea.
YpaBHeHns guccoumaumm B BOGHbIX pacTBopax.

29 NoHHoe nponsseaeHune soabl. Ero dpumanyeckmin cmoicn. BogopoaHsiv nokasatens pH. W rugpokcunbHbIn
nokasatens pOH. PacyeTt pH ana anekrponvMToB pasnuyHon cummeTtpun. Mprumepsi

23 CunbHble anekTponuTbl. MoHsATUE 06 akTMBHOCTM pacTBopa anekTponuta. dusmdeckuin cmblicn KoadduumeHTa
akTMBHOCTW. [prMepbl pacyeTa akTMBHOCTH

24 Maponus. CTeneHb U KOHCTaHTa rngponusa. BnvsaHue pasnuyHbix hakTopoB Ha paBHOBeECKeE npoLuecca
rmgponusa. Npumepsbl

o5 eTeporeHHble paBHOBECUSI B pacTBOPaXx afekTponuToB. NponsseaeHne pactBopumMocTu. Pacyér
KOHLEHTpaLMI MOHOB B HACLILLEHHbIX PaCTBOpPaxX ManopacTBOPUMBIX MEKTPOINUTOB

26 OnpepgeneHye OKUCIUTENbHO-BOCCTAHOBUTENBHOWM peakuun. Tunbl OKUCAUTENBHO-BOCCTAHOBUTEMbHbLIX
peakumin. CpaBHeEHME NOHATUN "CTENeHb OKUCIIEHNA" 1 "BaneHTHOCTb"

27  |OcHOBHble OKMCIIUTENN U BOCCTaHOBUTENW. [1pyMepbl peakumii ¢ X y4acTmem.

28  |OencTtBue kMCNOT u Wenoyen Ha meTannbl. OCHOBHblE 0COBEHHOCTM

29 MeToa aneKTPOHHO-MOHHbIX Nonypeakumi. NpaBuna ypaBHMBaHUSA OKUCTIMTENBHO-BOCCTAHOBUTENBHOM peakLmm
B pacTsope. [Mpumepsl
MexaHn3m BO3HUKHOBEHWSI JBOMNHOIO 3NIEKTPUYECKOro CMOS U ckadka NoTeHumana Ha rpaHvue pasgena

30 MeTann-pacTBop anekTponnTa. PaBHOBECHbLIN 3NeKTPOAHbIN NoTeHuman. YpasHeHne HepHcTta. AHanus
ypaBHEHuS.

31 |OnekTpoaBmKyLLasn cuna ranbBaHNYECKOro anemMeHTa u paboTta ranbBaHmdeckoro anemeHTa. Pacuét 3[C.

32 CtanpapTHbIV BOAOPOAHbIN anekTpod. BogopoaHas wkana noteHumnanos.

33 OnekTpopbl | poaa (ycnoBHoe 0603HavYeHe, paBHOBECHAS 3NEKTPOAHASA peakuusi, BolpaxXeHne ans
noteHumana). MNpumepsi.
Pan ctaHAapTHBIX 9NeKTPoaHbIX MOTeHUManoB. KcnepMMeHTansHoe onpeaeneHne ctTaHaapTHOro noTeHumana.

34 Mcnonb3oBaHne cTaHOAPTHLIX 3NEKTPOAHBIX MOTEHUMANOB Afst onpefeneHns HanpaBneHnst XMMUYECKNX 1
3MNEeKTPOXMMUYECKMX npoLieccos. Npumepsl.

35 Kopposus metannos. Bugbl koppo3mu. SnekTpoxmMmmyeckas kopposus. XuMmmdeckas kopposus. [Nprumepsbi.

36 |Metogpl 3awWmThl OT KOPPO3uK. Mpumepsi.

37 OneKkTponun3 pacnnasoB U BOAHbLIX PACTBOPOB 3NEKTPONUTOB. MIHEPTHbIE U aKTUBHbIE 3NEKTPOAbl. 3aKOHbI
anekTponusa

38  |AkkymynaTopbl. KUCNOTHbIE U WenoYHble. JIMTUR-noHHble. MNpunHumn paboTbl. NMpuMmeHeHne Ha npakTuke.

39 MpakTuyeckoe NpUMeHeHNe anekTponusa. AnekTponuTuyeckoe padpMHMpoBaHue MeTansnos,
rarnbBaHOMMACTUKA, NEKTPOXMMMYECKAs NONMPOBKA M Ap.

40 Xvmunyeckuin anemeHT. Tunbl Knaccudukaumm XuMmyecknx anemeHToB. CTpyKTypHas opraHm3auns BeLlecTsa.

a1 Atomunctnyeckas Teopusi. CTaHOBNEHWEe COBpeMEHHOW Teopun CTpoeHus atoma (tTeopumn JanstoHa, ToMcoHa,
Pesepdopaa)

42 CTtpoeHue atoma Bogopoga no H.Bopy. MNoctynatel Bopa. HegocTtatku Teopuun.

43 KopnyckynspHo-BonHoBoW gyanusm anektpoHa. aew MNnaxka, ge bponng, ypasHeHve LWpeanHrepa, npuHumn
HeonpegenéHHocTu NenseHbepra.
CoBpeMeHHbIe NpeacTaBneHns 0 CTpoeHn atoMa. KBaHTOBO-MexaHyYeckas Mogesb CTPOEHUS aToMa.

44 MoHsiTMe anekTpoHHOro obnaka. KBaHToBble Yucna. MNpaBuna 3anonHeHns aToMHbIX opbuTanen anekTpoHamu:
NPVHUMNT MUHMMYMa SHEPrun, NpaBuino XyHaa, npaemnno Kneuykosckoro, npuHumn Maynu.

45 Meprnognyecknin 3akoH 1 Nepruoanyeckas cuctema xmmmdeckux anemeHToB [..MeHngeneea. Neproanyeckas
Tabnuua Kak rpaduyeckoe npeacraBneHne Nepuogn4eckoro 3aKkoHa 3eMeHTOoB.

46 MeTtannel. O6wasn xapakTepucTuka.

47 s- 1 p-meTannbl. O6uas xapakTepucTmka

48 d-meTannbl obLasa xapakTepucTmka.




Xumuyeckas cBasb. O6LMe NpeacTaBneHnst (3HepreTUYEeCcKne N reoMeTpuIeckne XapakTepucTuk cBsasu). Tunbl

49 XUMNYECKON CBSAA3MN (KOBareHTHas, MOHHas, MeTannudeckas) — onpegenexus. lNpumepbl coeguHeHUI ¢
paccmaTpuBaembiMK TUMamMm CBA3EN.

50 KOBaJ'IeHTl-Iaﬂ nonsipHas n HenonsipHas cBsA3b. MexaHn3mbl 06pa3oBaHNs (AOHOPHO-AKLENTOPHbIN 1
0BOMEHHbIN).

51 MeTog BaneHTHbIX CBA3EMN. OCI:IOBHbIe nonoxexus. octonHcTea n Hegoctatkn. ObnacTte npumeHeHus. Opyrue
TEOPUN ONUCaAHUS KOBANIEHTHOWN CBSA3M.

52 Teopusa mbpuansaumm. Bugbl rubpmamsauun. CBA3b reoMeTpmm MONEKy ¢ TMnom rubpunamnsaumun. MNpumepsi
MOJIEKYIT C PasfMyHbIMK TUNaMu rmépuansauunn.

53 MoHHasa cBasb. Obwas xapaktepuctuka. Obnactb npuMeHeHus. MNprumMepbl BELWECTB C MOHHLIM TUMOM CBSA3W.

54 MeTannunyeckas casb. ObLasa xapakTepucTuka. 3oHHasa Teopus KPUCTarnnos

5.2.2 TunoBble TeCTOBbIE 3afaHNA

He npeaycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

Tunosble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHNA HaXoOAaATCA B NPUINOXEHUN K nanHon P

5.3 MeToanyeckue matepuansl, onpegensiolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BnageHu (HaBbIKOB
1 (UnKN) NPaKTUYECKOro onbITa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4yHoWu aTrectauum U NnopsaoK NUKBMAALUN akageMUyeckon
3a10MKEHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauuMn perfiameHTMpPOBaHO JoKanbHbIM HOpMaTuMBHbIM aktom CII6ryrTn
«MonoxeHne 0 NPpoBeAEHNM TEKYLLLEro KOHTPOSA YCNEBAaEMOCTH U NMPOMEXYTOYHOM aTTecTaumm obyyaroLwmxcay

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCUMnIiInHe

YcTHas X MucbMeHHas X KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeaAeHUA NPOMEXYTOYHOM aTTecTauum nNo AMCLUNNINHEe

* Bo3amoxHocTb nonb3oBaTtbca [lepuognyeckon Tabnuuen anemenToB [.UM.MeHgeneeBa, cnpaBoYHbIMU
TabnuuammM pacTBOPMMOCTM, KOHCTaHT Auccoumaumm cnabbix 3NeKTponuToB, NPOU3BEAEHWUA PacTBOPUMOCTY,
CTaHOAPTHbIX 3NEKTPOAHbIX MOTEHUMANOB, CTaH4APTHLIX TEPMOOUHAMUYECKUX BENNYMH, KanbKyNATOPOM.

* Bpemsa Ha nogrotoBky oTBeTa Ha 3a4é€Tte 45 MUHYT.

6. YHEBHO-METOOAWYECKOE U MIHOOPMALIMOHHOE OBECNEYEHUE OUCLUUMIIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | MN3gaTtenbcTBo | [oa nspaHusa | Ccbinka

6.1.1 OcHoBHas yye6Hasa nuTepartypa

Bapkoscku, E. B.,|O6was xumus http://www.iprbooksh
Tkaues, C. B., MwuHck: Bbiwaniias wkona 2013 op.ru/35509.html
MeTtpyweHko, J1. I
Mpecc U1. A. OcHoBbl 06LLemn xumum CankT-MNeTepbypr: 2017 http://www.iprbooksh
XUMUBOAT op.ru/67353.html
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
JI.N. Appawesa, T.J1.[[pakTrkym no obiien xumum| M-Bo oBGpasoBaHus U http://nizrp.narod.ru/
JlykaHuHa, N.C.|[TekcT]: y4eb. nocobue Haykn PO, BLUT3 2017 metod/kafobshineorg
MwuxannoBa cnerynTa. - Cr6.: BWT3 h/19.pdf
cnerynta
Mpecc, N. A. Xumus CaHkT-lMeTepbypr: http://www.iprbooksh
HauunoHanbHbIN 2014 op.ru/71710.html
MUHeparnbHO-CbIpbEBOM
yHuBepcuteT «[ OpHbINY
U.C. Mwuxannosa [u|{Xumus. WHaveugyanbHbie http://nizrp.narod.ru/
ap] iap,s:mq ans Hg;ﬁ%ifeocim: M-Bo 0BpaaoBaHus | Lr}itog]/ckafobshlneorg
yp " ‘| hayku PO, CMIBITYPI. — 2013 P
cneunansHocTen [TekeT]: Cr6.: CH6-rTYPN
yyebHO-MeToauYeCKoe -
nocobve




T.J1. INykanunHa, T.T.|Xumnyeckni MUHUMYM. http://nizrp.narod.ru/
OBuUMHHMKOBA Knacchl HeopraHn4ecknx metod/kafobshineorg
COEaVHEHWN. Ctpoenune| M-Bo obpasoBaHus un h/2018 07_07_01.pd f
BewlecTtBa. PactBopbl ( ans|Hayku PO, CTM6IrTYPIl. — 2010
CaMOCTOSTENbHOM paboThbl cne.: crnerTyPn
ctyaeHtoB) [Tekct]: y4eb.
nocobue
T.1. JNlykanunna [ v gp.] |O6wasa xvmusa [Teket] Y.1. ;] M-Bo oGpasoBaHus u http://nizrp.narod.ru/o
y4yebHO-MeToaMYeckoe Hayku P®, CN6ITYPI. — 2005 bshchen4l.htm
nocobue Chno.: CIerTyperi
T. 1. NykanunHa, N. C.|Xumuga. (OcHoBbl xumun Anst| M-Bo Hayku U BbICLLIERO http://nizrp.narod.ru/
Mwuxannosa, J1. [l.[camocTosTensHOro obpasoBaHua PO, C.- metod/kafobshineorg
Appawesa, A. HO.|nsyyeHus): yueb. nocobue MeTepb. roc. yH-T Npom. h/1600205290.pdf
BaxpyLieB TEXHOMOrMN 1 An3anHa, 2020
BbicLu. LK. TEXHOMOrmnm un
3HepreTukm. - CaHkT-
MeTtepbypr : BLUTO
Cnerynta

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHO-0MbnmoTeyvHas cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OneKTpoHHO-6MGnMoTevHasa cuctema «ANByke» [OnekTpoHHbIM pecypc].  URL: https://www.ibooks.ru/

OnekTpoHHas 6ubnuoTeka BLUTS CIMb NYMNT/ [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

MHdopmaumoHHaa cuctema «EgvMHoe OKHO pgoctyna k obpasoBaTenbHbiM pecypcam. Pasgen. Xumusa»
[BnekTpoHHbIN pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepaTtnBHas n cnpaBoyHas 6a3a gaHHbIX peLeH3MpyeMon nutepaTtypbl Scopus [SnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

Bubnnoteka XrMnyeckoro dakynbTeTa Mry [OnekTpoHHbIN pecypc] URL:
http://iwww.chem.msu.ru/rus/library/welcome.html
6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmMHoro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6XxoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNbLHOro
npouecca no gucuuninuvHe
AyauTtopusi OcHaleHne
FleKuMOHHas MynbTumeaunHoe obopyaoBaHue, cneuuanmavpoBaHHas Mmebenb, Jocka
aygutopusi
Habop nabGopaTopHbli gnsa  npoB-geHus pabot no xumuum, pH/ HB — meTpbl, Bechl
5-211 nabopaTtopHble, TepmocTaTt, AUCTUANATOP. Xumudeckas nabopatopus kadegpbl obwen wn
HEOpraHM4yecko XUMUM C HEOOXOAMMbIMM peakTuBaMu K nabopaTopHbiM 00OpygoBaHWEM
(NpoBupkM, NnaHLweTbl ¢ HABOPOM PeaKTUBOB, CTAHAAPTTUTPLI 1 NpoYee).

MpunoxeHue

MpunoxeHune

XNMNA

HaumeHosaHue aUCuUﬂﬂUHbI

pa6oyeit NporpaMmbl 4UCLUNIIUHGI

no HanpaeneHuto nogrotoekn 13.03.01 TennosHepreTnka n TENNOTEXHUKA
HanmeHoBaHwue Ol (npodung): SHepreTka TENNOTEXHONOMIN

5.2.3 TunoBble NPaKTUKO-OpUeHTUPOBaHHbIe 3afAaHus (3apayn, Kemchbl)

Ne n/n | YcnoBusi TUMOBbIX NMPaKTUKO-OPUEHTUPOBAHHLIX 3aaaHui (3agay, kelncos)

Cemectp 1




OnemMeHT HaxoauTcsa B YeTBepTOoM nepuoge, VA rpynne. OnpeagenuTe NopsiAKOBbLIN HOMEP 3rieMeHTa U
COCTaBbTE 3M1EKTPOHHYI0 hopMyry ero atoma. K kakomy ceMencTBy a/1IEMEHTOB OH OTHOCUTCA? HasoBute
€ro AMNEKTPOHHbIE aHanoru.

HokaxwuTte, yto And anemeHToB |IA rpynnbl nepnoanyeckn NoBTOPSETCS SMNEKTPOHHasi KoHdUrypauus
BaNIEHTHbIX YPOBHEN.

w

Ob6bscHuTE CTpOEHNE MOJIEKYIIbl aMMMaKa Ha OCHOBE METOAda BaJIEHTHbIX cBs3en

Mpu nponyckaHuMn cepoBogopoaa Yepes 6pomHyto Boagy obbemom 50 mMn Bbinan ocagok cepbl Maccom
0,189 r. OnpegenunTe MOMNsIPHYO KOHLEHTpaLUuio 6poMa B pacTtBope GpoMHON BoAbl, €CNY BbIX0A, cepbl
coctasun 90%.5

PaccuuTanTe nameHeHue aHTanbNMu B peakuum ropeHns ceposogopona H,S(r.)+ 1720, = H,O(k.) +

SO,(r.), ecnu n3BecTHo, YTO TENNOTbI 06pa3oBaHMs (AH? 208 ) BewwlecTB ans H,S(r.), H,O(k.) n SO,(r.)

paBHbl cooTBeTCTBEHHO —20,17 k[hx/Monb, —286,0 kx/mMonb, —297,0 kx/Monb. 3anuwute
TEPMOXUMUNYECKOE YpaBHEHUE peakumun. Onpegenute TN peakummn: 3K30- U aHZoTEPMUYECKas.

Paccuutante nsmeHeHue csobogHom aHeprum M'mbbca B peakuunm ropeHus ceposogopona H,S(r.)+ 1720,
= H,O(k.) + SO,(r.), ecnu n3BecTHo, YTO M3MeHeHusa ceoboaHou aHeprum 'mbcca obpasoBaHua  (

AG]? 208 ) BewectB anga H,S(r.), H,O(k.) n SO,(r.) paBHbl cooTBETCTBEHHO —33,8 K[x/Monb, —237,24

kx/monb, —300,2 k[x/Monb. OnpegenuTe BO3MOXHOCTb CaMONPOU3BOSIbHONO NPOTEKaHNS AaHHON
peakuMm npw CTaHOAPTHbLIX YCNOBUSIX.

Bbluncnntb HavanbHble KOHLEHTpauumn MONEKYNsIPHOro xnopa v okcuaa yrnepoga (1), a Takke KOHCTaHTy
paBHOBECUS], €CNN paBHOBECHbIe koHUeHTpauuu: [Cl,] = 0,3 monb/n; [CO] = 0,2 monb/n; [COCl,] = 1,5
Monb/n.

CKOMbKO MO Macce HY>XHO B35iTb €4KOro Kanu 1 Bogbl, YToObl NpurotoButb 75 N 12%-Horo pacrteopa ¢
nnotHocTblo = 1,1 r/mn. OnpegenuTe ero MONsPHY KOHUEHTpaLWIO.

Hanucatb ypaBHeHMs rmaponunsa, kadecTBEHHO onpeaennts pH pacTBopa u onpeaenuTs TUN rMAPONnM3a
Ha npumepe conent  ZnCl,, K;SO3 1 Cr,Sa.

10

CocTaBbTe MOHHO-3MEKTPOHHbIE CXeMbl CNeaylLWmnX 0.8.p.:
a) Nal + H,SOy4(koHu,.) — |, + SO, + Na,SO,4 + H,0O

6) K2Cf207 + NaCl + H,SO, — C|2 + Cr2(804)3 + K,SO, + Na,SO, + H,O

11

Paccuntatb S,D,C CTaHOapHOro MeaHo-UuMHKOBOIO rafibBaHN4eCKoro arfieMeHTa. CocTaBuTtb cxXemy
ranbBaHM4Y€CKOro afnemMeHTa, Hanncatb ypaBHEeHUA peaKLl,VIVI, npoTeKawnLWmnx Ha Katoge n aHoge n
CyMMapHoe ypaBHEHUE 3TUX NpoLeccoB.




