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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 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

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 4
YpOBHEN.

Tema 2. T[lepyognyeckunm 3akOH W Nepuogmyeckasi
cuctema oanemeHtoB [O.M.MeHpeneeBa. BaneHTHble
3NEKTPOHbl.  3anonHAeMocTb  BaneHTHbIX  YPOBHEMN.
OnNeKTPOHHbIE aHanorn. OHeprusi CPOACTBa K 3MEKTPOHY
N 3Heprust MoHusaumu. ATOMHbIE W WOHHblE pPaguycChl.
MeTannuyeckue " HemMeTannuyeckue cBoyicTBa
anemeHToB. OTHOCUTENbHAs 3NEKTPOOTPULATENBHOCTb 6
no [onuHry. T[lepnognyeckoe W3MEHEHNE KUCITOTHO-
OCHOBHbIX n OKUCNUTEIbHO- BOCCTaHOBUTEIbHbIX
CO€NHEHNN OQHOTUMHBIX COEANHEHWUN.

Tema 3. Xumuyeckass CBsI3b M CTPOEHME MOJIEKYI. 1
OcCHOBHblE BUOblI U XapPaKTEPUCTUKN XUMUYECKOW CBSA3N
(koBaneHTHas, MOHHaA, MeTannmyeckasi) 7]
MEXMOSEKYNSPHBIX B3aUMOLEWCTBUA. JHepreTnyeckme u
reoMeTpuyecKkne xapakTepucTnkm cBsasn. KoBaneHTHas
CBA3b U MexaHuaMmbl €€ obpasoBaHusa. [lonspHOCTb 5
cBA3n. MeTog BaneHTHbIX cBsA3en. [Mbpuamsauus
opbuTanen n reoMeTpusi MOSeKyI.

Tema 4. dusnyeckme n xMMmndeckme aBreHus. XvMmnsa Kak
Hayka. OCHOBHblE CTEXMOMETPUYECKME 3AKOHbI XMMUM
(coxpaHeHMst Maccbl U 3Heprum, MOCTOSAHCTBA COCTaBa,
KpaTHbIX OTHOLLUEHWA, OOBbEMHbLIX OTHOLUEHMI, ABoragpo,
akBMBaneHToB) OCHOBHblE  KNnaccbl  HeopraHW4eckux
coeauHeHUn (oKcuabl, KUCMNOTbI, OCHOBaHUS, amdonuThbl, 2 11
conn). HomeHknatypa. OCHOBHblE CBOMCTBA.

NNa6. pabota 1. OcHOBHble Knaccbl HeopraHW4Yeckux
CoeINHEHNN.

Pasgen 2. OcHoBHble 3aKOHOMEPHOCTN MPOTEKaHUA
XUMUYECKNX npoueccos




Tema 5. OOwme  3aKOHOMEPHOCTU XUMUNYECKUX
npoueccoB. [MOHATME O XUMMYECKOW TepMOoLMHaAMUKE.
TepmoguHamunyeckme napameTpbl. COCTOSIHUE CUCTEMBI.
@OYHKLUMM  COCTOSAHMS cuUCTeMbl. BHYTpeHHAa  aHeprus.
3akoH COXpaHeHus 3Hepruu. MepBoe Ha4ano
TepMmoamMHamuku. [MoHATMEe 06 asHTanbnuu. [loHATME O
TepMoxumun. TennoBor 3PPEKT XMMUYECKOW peakLmu.
Tepmoxummyeckme pacyétbl. 3akoH lecca u cnegcteue
N3 Hero.

Tema 6. OHTponuda. WsobapHo-  un30TEPMUYECKUN

noteHuman, CBoboaHas 3Heprus M'mb6ca.
HanpaBneHHOCTb  XxMMmyecknx npoueccoB. PacyéThbl
BO3MOXHOCTM CaMOnpOU3BOJILHOIO npoTekaHus
npouecca.

Tema 7. Xumnyeckas KuMHeETUMKA. [eTeporeHHble u
rOMOreHHble cuCcTeMbl.CKOPOCTb TFOMOTEHHbIX —peakumn.
3akoH gewnctByowmx  Macc. KoHcTaHTa  ckopocTu
XMMUYECKOM  peakumu.  3aBMCMMOCTb  CKOPOCTM  OT
TemnepaTypsbl. MpaBuno BaHT-lobdpa. OHeprus
aktMBauun.  YpaBHeHue  AppeHuyca. [loHaTne 06
aKTMBUPOBaHHOM komnriekce [loHATME O nepexoaHOM
COCTOSHMM. Karanus. XuMundeckoe paBHOBECHE.
KoHcTaHTa  paBHoBecuss.  CMelLleHWE  XMMWYECKOro
pasHoBecud. MpuHuun Jle LWWaTenbe

Tema 8. PactBopbl. BopgHble pactBopbl. Cnocobbl
BbIPDXXEHNSI  KOHUEHTpauunm  pacTBOopoB  (MonsipHas,
HOopMarnbHasi, MaccoBasi JoNs pacTBOPEHHOrO BeLLecTBa)
" B3aNMOCBS3b mMexay HAMWN. Teopus
anekTponuTnyeckon auccoumnaunn. Cnabble M CuUnbHble
anekTtponuTbl. CTyneHuyatas auccoumnaums. CTteneHb wu
KOHCTaHTa Aguccouuaumu. Quccoumaums KWMCRoT, comnen u
OCHOBaHW B BOAHbIX pacTBOPax.

11

Tema 9. PaBHOBecus B pacTBopax 3NEKTPONUTOB.
WoHHoe npousBepeHve Boabl. pH u pOH. TNoHatve o6
nHaukatopax. [mngponusa conen. Tunbl rMgponusa B
3aBMCMMOCTM  OT  npupogbl  conu.  [lpou3BeneHue
pacTBOPMMOCTH.

J1ab. pabota 2. 'vaponus conen

10

Paspen 3. OkucnntenbHo- BOCCTaHOBUTENbHbIE
npoLecchl

10

Tema 10. OxkucneHnve n BocctaHoBneHnve. OkucnmTenu u
BoccTaHoBuTENU. MeToabl  COCTaBneHuss  ypaBHEHUI
OKUCINTENBHO- BOCCTaHOBUTESbHbIX peakuumn
(9NEeKTPOHHbIN n WOHHO-3MNEKTPOHHbIN GanaHchbl).
Jlencteure KMCNoT U Wenoven Ha meTannbl.

Jlab. pabota 3. OKUCNUTENBHO-BOCCTAHOBUTEMbBHbIE
CBOWNCTBA NPOCTbLIX BELLECTB

10




Tema 11. ONEKTPOXMMUYECKME MNPOLIECCHI. INEKTPOAHbLIN
CTaHOAPTHbIX
"anbBaHunyeckui

noTeHuman. Pan

noTeHunanos.

OnekTpoasmxkyLllaa cuna

Pacuétol 3C.

ANEKTPOAHbIX
ANEeMeHT.
ranibBaHNW4eCKOro JareMeHTa.

Tema 12. DneKkTpoXMMMYeckme npoLEeCcCh
MeToabl
OnekTponus
pacTBOpOB. VIHEpTHble M akTWBHbIE 3ANEKTPOoAbl. 3aKOHbI
dnekTponuTuyeckoe
pacvHMpoBaHMe MeTanmMoB.

Kopposuss meTannos.
AKKYMYynaTopsbl.

anekTponuaa.

B TEXHuKe.
3alUMTbl OT KOPPO3WMU.
pacnniaBoB U  BOAHbIX

nonyyeHue u

Wtoro B cemecTtpe (Ha kypce gns 3A0)

10

KoHcynbTauum u npoMexyTouHasi attectaumst (3a4eT)

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

10,25 94

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPeHo

5. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEOCTB OLIEHUBAHUSA PE3YNILTATOB

5.1 NokasaTenu oueHUBaHUA

OBYYEHUA

Koo komneTteHuun

lMokasaTtenu oueHnBaHUA pes3ynbTaTtoB 06y‘-IeHVIFI

OrlIK-3

ABNEeHUNAX

1. Na3naraet 6a3oBble XMMWYECKME 3AKOHbl U MMEEeT npeactaesneHne o0 XMMUYeCcKnx

2. leMoHCcTpUpyeT npumeHeHre 6a30BbIX XMMUYECKUX 3aKOHOB K PELLIEeHUIo 3aaa4
3. Vicnonb3yeT TeopeTnyeckne 3HaHus Mo XMMUN 45ist PELLIEHUS NPaKTUYECKX 3aaad

5.2 Cuctema u Kputepum oLeHUBaHUA

LLikana oueHnBaHuSA

Kputepum oueHnBaHms cchopMUpoOBaHHOCTU KOMMNETEHLMI

YcTHoe cobecenoBaHue

MucbmeHHas paboTa

Ha YCTHOM cobecenoBaHun
obyyalLmMnca NokasbiBaeT BCECTOPOHHEE

n rnybokoe 3HaHWe OCHOBHbIX 3akOHOB | OGyyallmMnca OEeMOHCTpUpYeT NpaBuIlbHOE

XvMuKM,  CcBOBOAHO  OPWMEHTUPYeTCA B | MOHMMaHWe  yCroBuS  3ajadu,  BrageHue

OCHOBHbIX  MOHATUSAX, TepMUHax W | HaBbIKaMKW ero aHanusa, Bblbopa HYXHbIX

onpefeneHnsax; YCBOWM  OCHOBHYK U | 3aKOHOB M hOpMyrn Afs ee pelleHus, 3HaHue
3auTteHo 3HaKOM C [JOMOSfHUTENbHOW NUTEpPaTypoW; | pasaMepHOCTEN XUMMUYECKUX BEMNUYUH. YmeeT

MoXeT 06BACHUTL B3aMMOCBSA3b | MPUMEHATbL  MatemaTMyeckuin annapaTt Ans

OCHOBHbIX XMMWYECKMX 3aKOHOB W WX | peanusauuu nnaHa peLueHus 3agaymn.

3HavyeHne ans nocriegytowen | MNonyynn npasBunbHbIN OTBET W MOXET €ro

npogeccnoHansHom 0eATenNbHOCTH; | UHTepnpeTMpoBaTb.

NnposiBNAeT TBOPYECKME CMOoCoBHOCTU B

MCnonb30BaHUM y4ebHoro matepuana.

OO6yuvalowmincss He WUMeeT [OoCTaTOYHOro

YPOBHA 3HaHWUS AWUCUUMAWHBI, HE MOXEeT

cchopmynuposaTb OCHOBHble  3aKOHbl | OByyalLWmMNca He MOXeT NpoaHanM3npoBaTh

XUMWUK; NIIOXO OPUEHTUPYETCHA B OCHOBHbLIX | yCrOBME 3afadu, HaMeTuTb MfiaH ee pelleHus
He 3auteHo MOHATMAX WU ONpeAeneHnsix; NNoXo 3HAKOM | NIoXo opueHTupyeTcs B XUMUYECKNX

C OCHOBHOM NuTepaTypon; AOMyCcKaeT Mpu | BennunmHax, He BrnageeT MaTteMaTU4yecKkum

OTBETE Ha 3ayeTe CyLleCTBEHHble OLMOKK | annapaTom.

N He MOXeT YCTpaHUTb WX [daxe noa
pykoBOACTBOM npenogaBaTterns.




5.3 TunoBble KOHTPOINbHbIE 3aAaHUs U/UINU UHbIe MaTepuanbl, UCNONb3yeMble ANA OLeHKN pe3ynbTaToB
obyyeHus
5.3.1 TunoBble KOHTPONbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB

Kypc 1

BopopoaHas cesasb. O6Las xapaktepuctuka. BnnsHme BOAOPO4HON CBSA3M Ha CBOMCTBA BELLECTB.
MexmonekynspHas u BHyTpMMOeKynsapHasa sBogopoaHas cBsasb. [Nprumepbi.

MexmMorneKynsipHble B3anmogencTaus (cunsl BaH-gep-Baanbca). O6was xapakrepuctuka. Bugel. BnusiHne
Ha CBOWCTBA BELLECTB.

I'IpenmeT 1 3agayun xmmuun. BellecTtso u none — aese d)OprI CyLleCTBOBaHUA MaTepun. dusnyeckme un
XUMUYeCKne aBneHud.

OCHOBHbI€ 3aKOHbI 1 MOHATUSE XUMUN: 3aKOHbI COXPaHEHWSI MacChbl M 3HEPINK, 3aKOH MOCTOSIHCTBA COCTaBa U
4 3aKOH KpaTHbIX OTHOLIEeHUN (GepTonnuapbl U anbToHMAbI), 3aKOH 06 bEMHbBIX OTHOLLEHUI 1 3akOH ABOrazpo.
Mornb, KonM4yecTBO BellecTBa.

3aKoH 3KBMBaneHTOB. OKBMBANEHT U 3KBMBASIEHTHAsA Macca 3f1eMEHTa, MPOCTOro U CNoXHoro BellecTBa B

5 OOMEHHbIX U OKUCINUTENBbHO-BOCCTAHOBUTENBHbIX PeaKLMsIX.

6 Knaccbl HeopraHn4ecknx coeanHeHnn Ha npumepe conen. CpegHue, Kucnble, OCHOBHble. CBOICTBA,
npumMepbl peakumi, rpadundeckne opmynbl

7 MpeameT XMMmmnyeckon TepMOaNHAMUKL U LEeNN ee n3yyvenns. NepBoe Havano TepmoanHaMmmnki. PyHKunn
COCTOSIHMA U (PYHKLMK NpoLiecca.
BHYTpeHHAS 3Heprus n ee N3MeHeEHNEe B XMMNYECKON peakumun. Tennosble adhdekTbl B U3BOXOPHOM U

8 n3obapHoM npoueccax. MNMoHATMe aHTanbnMn. Bugbl sHTanbnuu. MNMoHATNE O 9K30- U SHAOTEPMUYECKNX
npoweccax.
3akoH Necca. Cneacteus 13 3akoHa 'ecca. TepMoxMMmnyeckne ypaBHeHusi. PacueT TennoBbix 3 deKToB

9 XUMUYECKMX peaKumi C NCMOSb30BaHNEM CTaHA4apTHON SHTanbnun obpasoBaHms BelecTsa. Mprumepsl
pacyeToB.

BTopoe Havano TepmoguHamMmnkn. QHTponus. MuKpo- 1 MakpoCOCTOSIHUS cUCTeMbI. TepMmoauHaMmmnyeckas
10 BEPOATHOCTb CUCTEMbI. PacyeT naMeHeHnst S3HTPONUN ANt XMMUYEeCcKon peakumun. MNpueectn npumepsbl
pacyeToB

HanpaBneHue xmumumnyeckoro npotecca. Xapakrep nameHeHusa aHeprium M'bbca kak Kputepui
11 TepMoAMHaMU4eCKOMN BO3MOXHOCTM CaMONpoOU3BOSILHOIO npoLiecca (Mnv HeBo3MOXHOCTK). [NpuBectun
npumepbl pacyeTos.

MpeomeT XMMUYECKON KUHETUKM U Lienn ee n3ydeHust. CKopoCcTb XMMUYECKOW peakuun (CpeaHsis U UCTUHHaS).
12 3aKoH OeNCTBYIOLMX MAacC — OCHOBHOW MOCTYNaT XMMUYECKON KUHETUKN. PUINYECKUI CMbICIT KOHCTaHThI
CKOpOCTH.

BrnusaHne Temnepatypbl Ha CKOPOCTb XUMMYeckon peakumun. Npasuno BaHT-lNodda. YpaBHeHne AppeHuyca.

13 . .
OHeprusa aktuBaummn. E€ dmamyecknin cmbicn. Cnocobbl akTMBaLmm Monekyn.

KoHcTaHTa paBHOBECUSI XMMMNYECKON peakuun. E€ dmanyecknii cmbicn. 3aBUCUMOCTb KOHCTaHTbI paBHOBECKS

14 ~ -
OT Temnepatypbl. CBA3b KOHCTaHTbI PABHOBECUSA C M3MeHeHMeM cBoboaHOM aHeprm Mnb6ca. PacyéTsbl.

15 "oMoreHHble 1 reTeporeHHble XMMmn4eckme peakumn. Bblpa)KeHVIFl AnA KOHCTaHTbl paBHOBECUA.

anHLI,VII'I Jle-Wartenbe. BnnsiHne nameHeHus KOHUEeHTpauun, gaesneHna n temnepartypbl Ha casur

16
XMMUYECKOro pasHosecusl. [pumepbl.

PaCTBOpr. Buabl pacTBOpOB. Kngkne pacTBOpPbI. I'Ipou,ecc pPacTBOPEHNA C TOYKN 3pEHNA TEPMOOANHAMUKNA.

17
BoaHble 1 HeBOAHbIE PacTBOPbI.

KonnwuraTuBHble CBOMCTBA paCTBOPOB HE3NEKTPOSIMTOB U 3MEKTPOSIMTOB (AABNEHWE HaCbILLEHHOro napa Hag
18 pacTBOPOM, OCMOTUYECKOE AaBlieHNe, NOHKEHNE TeMNEPATYPbl 3aMep3aHusl U NOBLILLEHWE TeMNepaTYpPbI
KUNEHUsi pacTBOPOB).

KonnyectBeHHas XapaKTepucTnka coctaBa pacTBopa — KOHLUEeHTpauuna. dunsnyecknii cmeicn. Bugbl

19 -
KOHLIEHTpaumii. BsanmocBssasb Mexay Humu. O6nactu ncnonb3oBaHus.

Cnabble anektponuTbl. CTeneHb guccoumanmm n KOHCTaHTa gnccoumnaumm Kouce. — xapaktepuctukm cnaboro
20 anekTponuta. Pacyet ctenenn auccoumauumn n Kguce ns namepeHnin anektponposogHoctu. Ux dpusundeckmin
cMmbich.

Kncnotbl, conv, OCHOBaHMS C TOYKU 3peHNst TEOpUN INekTponuTuydeckon auccoumnaummn. ObLime cBoONCTBa.

21 YpaBHeHus guccoumaunm B BOOHbIX pacTBopax.

29 MoHHOe nponsseaeHne Boabl. Ero domsmnyeckun cmbicr. Boeopomuﬁ nokasaterne pH. U rmapokcunbHbIn
nokasatenb pOH. PacyeTt pH gna anekTponutoB pasnuyHon cummeTpun. MNpumepsl

23 CwvnbHble anekTponuTbl. [NoHATUE 06 aKTUBHOCTU pacTBopa anekTponuTa. Puanyeckuin cmbicn
KoadpumumeHTa akTMBHOCTU. MpMMepbl pacyeTa akTMBHOCTU

o4 M'voponus. CteneHb 1 KOHCTaHTa rmaponusa. BnvsHue pasnuyHeix hakTopoB Ha paBHOBECKE npoLecca
rmaponusa. Mpumepsbl

o5 'eTeporeHHble paBHOBECKS B pacTBOpax anekTponutos. [pon3ssegeHne pactsopumocTu. Pacuér

KOHLLeHTpaLI,I/IIZ MOHOB B HaCblWEHHbIX paCcTBOpax ManiopaCTBOPUMbIX 3JTEKTPOJIUTOB




Onpep,eneHme OKNCNUTENbHO-BOCCTAHOBUTENBHOM peakuunun. Tunbl OKUCNINTENBHO-BOCCTAHOBUTENBHbIX

26 peakumin. CpaBHEHME MOHATUI "CTeNeHb OKUCNEHNS" 1 "BaneHTHOCTL"

27 OCHOBHbIE OKUCTIUTENWN N BOCCTaHOBUTENW. [MpuMepbl peakumii ¢ UX y4acTmem.

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

29 MeTop, aneKTPOHHO-MOHHbIX Nonypeakuun. MNpasmna ypaBHNMBaHUS OKUCINTENBHO-BOCCTAHOBUTESTbHON
peakuuu B pacteope. [pumepsbl
MexaHn3M BO3HUKHOBEHUSA ABOMHOMO 3N1EKTPUYECKOIO CIos U CKayka NoTeHumana Ha rpaHuue pasgena

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

31 OneKkTpoABMXKYyLLasl cua ranbBaHNYeCcKoro anemeHTa n paboTta ranbBaHuyeckoro anemeHrta. Pacuét 3C.

32 CtaHgapTHbI BOOOPOAHLIN anekTpod. BogopoaHas wkana noTeHunanos.

33 OnekTpoabl | poga (ycnosHoe o603HayYeHMe, paBHOBECHAs ANeKTpoaHas peakums, BblpaXKeHue ans
noteHuumana). MNpumepsl.
Pag ctaHgapTHBIX 3NEKTPOAHbIX MOTeHUManoB. JKCnepnuMeHTanbHoe onpeaeneHve ctTaHaapTHOro

34 noteHumana. Micnone3oBaHne cTaHOapPTHBIX SMNEKTPOAHbBIX NOTEHUMANOB ANst onpeaeneHns HanpaBneHus
XUMUYECKMX U SMEKTPOXUMUNYECKMX NpoLieccoB. [Npumepsl.

35 Kopposus meTtannos. Buabl Koppo3un. AnekTpoxnmmdeckas Koppoaus. XmuMmmnyeckasi kopposus. MNMprumepsi.

36 MeToabl 3awmnTbl OT Koppo3un. MNMpumepsl.

37 OneKTpon13 pacnnaBoB U BOOHbLIX PACTBOPOB ANEKTPONMTOB. /IHEPTHBIE U aKTUBHbIE ANEKTPOAbI. 3aKOHbI
anekTponuaa

38 AkkyMynatopbl. KNCNOTHbIE U WenoyHble. JIMTUR-noHHble. MNpuHumn paboTel. MprMeHeHne Ha nNpakTuke.

39 MpakTnueckoe NpMMeHeHne anekTponusa. dNeKTponMTnyeckoe paduHMpoBaHe MeTarnros,
ranbBaHoMNMacTvka, 3NeKkTpoxmmMuyeckasi NonmMpoBka u ap.

40 XvMnyeckuin anemeHT. Tunbl Knaccudukaumm XmMmmniecknx anemeHToB. CTpyKTypHasa opraHMsauus BeLlecTsa.

41 Atomuctmnyeckas Teopusi. CTaHOBMEHNE COBPEMEHHOIN TeOpUM CTpoeHUs atoma (Teopumn JanbToHa, TOMCOHa,
Pesepdopaa)

42 CrtpoeHue atoma Bogopoaa no H.bopy. Moctynatsl bopa. Hepoctatku Teopun.

43 KopnycxynﬂpHo—Bonl-!pBoﬁ Ayanuam 3neKkTpoHa. Wpewn MNnaHka, ge bponns, ypasHeHne LpeaunHrepa,
npyvHUuMN HeonpeaenéHHocTu ["enseHbepra.
CoBpeMeHHble npeacTaBneHns o CTpoeHun atoma. KBaHToBO-MexaHnyeckas Moaenb CTPOeHus atoma.

44 MoHATne anekTpoHHoro obnaka. KeaHToBble yncna. MNMpaBuna 3anonHeHUs aToMHbIX opbuTanen
3NEeKTPOHaMN: NPUHLMUN MUHUMYMa 3Heprum, npaesuno XyHaa, npasuno Kneykosckoro, npuHuun MNaynu.

45 Mepunogunyeckun 3akoH 1 nepnogudeckas cmcrema xmmmndecknx anemeHtos [.1.MeHageneesa.
Mepunoamnyeckas Tabnuua kak rpaduyeckoe npeacTaBrneHne NepMognyeckoro 3akoHa anemMeHToB.

46 MeTtannbl. Obwas xapakrepucTtumka.

47 s- n p-meTannbl. Obwasa xapakTepucTmka

48 d-meTannbl obwas xapakrepucTtumka.
Xnmunyeckas cessb. ObLme npeacTaBneHus (aHepreTuieckne N reoMeTpn4eckne XxapakTepUCTUKL CBSA3N).

49 Tunbl XMMMYECKOW CBA3M (KOBanNeHTHas, MOHHas, meTannnyeckas) — onpeaeneHus. lNpmumepsl coeguHeHni ¢
paccmaTpuBaembiMy TUMamMKn CBA3EMN.

50 KOBaJ'IeHTl-IaFl nonsipHas n HenonsipHas cBsA3b. MexaHn3mbl 06pa3oBaHNs (JOHOPHO-aKLLENTOPHbIN U
OOMEHHbIN).

51 MeToa BaneHTHbIX CBA3EN. OCHOBHbIevI'IOJ'IO)KeHVIﬂ. HoctouHcTBa 1 HegocTtaTkn. O6nacTb NPUMEHEHMS.
Opyrue Teopum onvcaHns KOBaneHTHON CBA3W.

52 Teopusa rmbpugnsauunn. Bugsl mbpuamsaummn. Cessb reoMeTpyum Monekyn ¢ Tunom mbépuamsaumu. MNpumepsl
MOIEKYN C pa3nuUYHbIMKU TUNaMu rMopugusauum.

53 WMoHHas cBasb. ObLasa xapaktepuctuka. Obnactb npumeHeHust. NMprumMepbl BELLECTB C MOHHBIM TUMOM CBSI3U.

54 MeTannunyeckas cBasb. ObLyas xapakTepucTnka. 3o0HHas TEOpPUST KPUCTAroB




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. Paccuutarite nameHeHue csoboaHonm sHeprum 'mbbca B peakumm ropeHust ceposogopogda H2S(r.)+ 102 =
H20(k.) + SO2(r.), ecnn M3BECTHO, 4TO U3MeHeHMs cBoboaHOM 3Heprum MBbca obpasoBaHusa BewectB ans H2S(r.),
H20(xk.) n SO2(r.) pasHbl cooTBeTcTBeHHO 33,8 «k[x/monb, 237,24 k[x/monb, 300,2 kx/monb. Onpegenute
BO3MOXHOCTb CaMOMNPOM3BOJSIbHOMO NPOTEKAHMS AAHHOW peakuun Npu CTaHaapTHBIX YCNOBUSIX.

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. Kakylo Maccy HyHO B3siTb €KOro Kanmv 1 BoAbl, YTOObl NpurotoBuTh 75 N 12%-HOro pacteopa ¢ NAOTHOCTLHO
= 1,1 r/mn. OnpegennTte ero MONSPHYI0 KOHLIEHTPaLMIO.

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. Paccuutate 3OC cTaHgapTHOrO MeOHO-UMHKOBOIO ranbBaHM4eckoro 3anemeHTta. CoOCTaBUTb 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 1 Nopsaaok NMKBUAaUMm akagaeMmn4eckon
3a10/KEHHOCTH

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

5.4.2 ®opma npoBeAeHMUA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHad + MucbmeHHas + KoMnbloTepHOe TeCcTMpoBaHme WHas

5.4.3 OcobeHHOCTU NpoBeAeHNA NPOMEXYTOYHOM aTTecTalmMm nNo gUCLUnimnHe

* B TeueHne cemecTpa BbINOMHAETCA KOHTPONbHasa paboTa.

* Bo3moxHocTb nonb3oBatbcA [lepuogundeckon Tabnuuen asnemeHToB [O.M.MeHpeneesa, cnpaBoYHbIMU
Tabnuuamm pacTBOPUMOCTM, KOHCTaHT Auccoumaumm crabbiXx 3MEeKTPoNMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOAPTHBIX 3NEKTPOAHbIX MOTEHLMANOB, CTAaH4APTHLIX TEPMOONHAMUYECKUX BENNYMH, KarbKyNATOPOM.

* Bpemsa Ha NoarotoBky oTBeTa Ha 3a4éte 45 MUHYT.

6. YHEBHO-METOOAMYECKOE N M(H®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
6.1 YuyebHana nutepaTtypa

ABTOp 3arnasuve | M3patenbCcTBO | log nspaHus | Ccbinika
6.1.1 OcHoBHas y4yeOHasa nutepaTtypa
Mpecc N. A. OcHoBbl 06LLEN XMMUK CankT-NeTepbypr: http://www.iprbooksh

XUMMIOAT 2017 op.ru/67353.htm

CemeHoB, n. H., | Xummna Cankt-TNeTepbypr: 2022 https://www.iprbooks
Mepcdunosa, N. I1. XUMUSOAT hop.ru/122441 .htmi

6.1.2 [lononHuTenbHaa y4ebHaa nutepartypa




T. . NykanunHa, J1. T.|O6waa wn HeopraHuyeckas | M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
Appawesa, A. 1O.|xumua. Xumua: yvebHoe| obpasosaHusi PO, C.- metod/kafobshineor
Baxpywes nocobve MeTepb. roc. yH-T. Npom . gh/1674266299.pdf
TEXHOMNOIMU 1 AM3alHa, 2022
BbiCLL. LK. TEXHOMOMMK 1
3HepreTukn.- 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
HEXNMNYECKMX BbicCLu. LK. TEXHONOMMN 1
cneunansHocten. —  3-e| asHepreTUkn. —CaHKT-
W3A., Aor. u uenp. MeTep6ypr: BLUTI
cneryntg
KpuBHeBa, A. I., | Xvmnsa BoDOHE: BODOHEXKCKMIA https://www.iprbooks
BapcykoBa, Jl. r., P - Bop - hop.ru/127256.htmi
Boctpukoea, I. 1O, roig(i?ﬂi?s:mbm 2022
(K:¥1K::L?c’)sa, OOB B, yHuBepcuteT, 35C ACB
T. J1. Nlykanuna, W. C.| Xumusa. (OcHoBbl xuMun Ans | M-Bo HayKu U BbICLLETO http://nizrp.narod.ru/
Muxanmnosa, JI. T1.|camocToaTtenbHoro ob6pasoBanus PP, C.- metod/kafobshineor
AppgaweBa, A. 0. |u3y4deHusn): yueb. nocobue MeTep6. roc. yH-T NpoMm. gh/1600205290.pdf
Baxpywes TEXHOSTOMMN 1 An3anHa, 2020
BbicCLU. LK. TEXHOMOMMN 1
3HepreTuku. - CaHKT-
MeTtepbypr : BLUT3
cneryntn
JI.MN. Apgawesa, A.1O. [ Xvmus: npakTukym M-BO Hayku 1 BbICLLETO http://nizrp.narod.ru/
Baxpywues, T.5. ob6pasoBaHus PO, C .- metod/kafobshineor
JlykaHuHa MeTep6. roc. yH-T NpoMm. gh/1644427577 .pdf
TEXHOMNOMNN U An3anHa, 2022
BbiCLU. LK. TEXHONOMMN 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntn

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).




