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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

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 1 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 1 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

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

KoHcynbTauum 1 npomexytovHas attectaums (3ayer)

17

34

56,75

0,25

Bcero koHTakTHasa pa6ora u CP no gucumnnuHe

51,25

56,75

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|

OrlK-3

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

Ha YCTHOM cobecenoBaHum
obyyalolminca nokasbiBaeT BCECTOPOHHee

n rnybokoe 3HaHWE OCHOBHbIX 3akoHOB | ObyvaloWwmMncs OeMOHCTPUPYET  MNpaBUNbHOE

XMMUM,  CBOOOOHO  OpPUEHTUPYeTCS B | MOHMMaHWe  ycroBusi  3adadu,  BrageHue

OCHOBHbIX  MOHSATUSIX, TepMUHax W | HaBblkaMM €ro aHanmMsa, BblOOpa HYXHbIX

onpefeneHnsix; yCBOUIT  OCHOBHYK U | 3aKOHOB M hOpMyn ANs €€ peLlUueHus, 3HaHue
3auTteHo 3HaKOM C AOMNOMHWUTENBbHOW NUTEPaTypoW; | pasMepHOCTEN XUMWUYECKUX BENUYUH. YmeeT

MOXeT 00BACHUTb B3aMMOCBS3b | MPUMEHATb MaTemMaTMdeckuin annapaT Ans

OCHOBHbIX XUMWYECKMX 3aKOHOB W WX | peanusauuu nnaxa peLueHus 3agaun.

3Ha4yeHne ans nocnegytowen | Monyyun npaeBuibHbIM OTBET WU MOXET €ro

npodeccroHarnbHom OeATeNbHOCTY; | MHTepNpeTupoBaTh.

NposiBrsieT TBOPYECKME CMOCOOHOCTN B

ncnonb3oBaHuM yyebHoro matepuana.

O6yuvalowmincs He wumeeT [OCTATOYMHOrO

YPOBHSI 3HAHUS AWCLMMIINHBLI, HE MOXET

ccopmynupoBaTb OCHOBHble  3akOHbl | OByyaloWmMnca He MOXeT npoaHanM3npoBaTb

XVIMUM; NIIOXO OPUEHTUPYETCS B OCHOBHbIX | YCNOBUE 3afayn, HamMeTUTb MnaH ee pelueHus
He 3auteHo MOHATUSAX U ONPEAENEHUsIX; MOX0 3HAKOM | MIIOX0 OopueHTUpyeTcs B XUMUYECKNX

C OCHOBHOWN NUTEpaTypoW; OOMyckaeT Mpu | BENWYMHAX, He BnageeT MaTtemMaTuyecKum

oTBeTe Ha 3ayeTe CylleCTBeHHble OoWwnbku | annapatom.

n He MOXeT YCTpaHUTb WUX [gaxe noa
pykoBOACTBOM npenogaBaTternA.

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

Ne n/n

dopMynNnpoBKN BONPOCOB

Cewmectp 1

—_

Teopusa rmbpugnsauunn. Bugsl mbpuamsaummn. Cesasb reoMeTpyum Monekyn ¢ Tunom mbépuamsaumu. MNpumepsl
MOMEeKyn C pasnuyHbIMMN TUNnamu rmbépuansauuu.

WNoHHas cBnasb. O6Lwas xapaktepuctmka. ObnacTte npuMeHeHust. Mpumepbl BELLECTB C MOHHBIM TUMNOM CBSI3W.

MeTannuyeckas cBs3b. 06|.|.|,a;| XapaKkTepucTtuka. 30HHag Teopua KpucrtanioB

B WIN

BopopopHas cesisb. ObLias xapakTepuctuka. BnvsHne BogopoaHON CBSI3W Ha CBOMCTBA BELLECTB.
MexxMoneKkynsipHast U BHyTPUMOIeEKynsapHas BogopofHast cBa3sb. [MpumMepsb.

MexmonekynsipHble B3aumogenctens (cunbl Ban-gep-Baanbca). Obwasn xapakrepucTtuka. Bugbl. BnuaHme
Ha CBOWCTBA BELLECTB.

I'Ipe,qmeT 1 3agayn xmumun. BewectBo u none — aese ¢)0pr| CyLleCTBOBaHUA MaTepun. dunsnyeckme n
XNMU4YeCcKkmne ABneHnA.

OCHOBHbIE 3aKOHbI 1 MOHSITUSE XMMUU: 3aKOHbI COXPAHEHUS MacChl U 3HEPTM, 3aKOH NMOCTOSIHCTBA COCTaBa U
3aKOH KpaTHbIX OTHOLWEHWI (bepTonnuabl 1 AanbTOHWABI), 3aKOH OO BLEMHbBIX OTHOLLEHWIA U 3aKOH ABOragpo.
Monb, KONNMYECTBO BELLECTBA.

3aKoH 3KBMBANeHTOB. OKBMBANEHT U SKBUBANEHTHAsl Macca afieMeHTa, MPOCTOro 1 CNoOXHOro BeulecTBa B
OOMEHHbIX U OKUCINUTENBbHO-BOCCTAHOBUTENbHbIX peakuyuax.

Knaccel HeopraHmyeckux coeanHeHn Ha npumepe conew. CpegHue, kucnble, oCHoBHble. CBOWCTBA,
npumMepbl peakuum, rpadudeckne opmynbl

10

I'IpenmeT XUMUYECKON TEPMOUHAMMUKM U LIENN ee U3yYeHUs. I'Iepsoe Ha4Yano TepMognHaMunKn. CDyHKUMVI
COCTOAHUA U d)yHKLI,I/IVI npouecca.

11

BHYTpeHHAS aHeprus 1 ee N3MeHeHVe B XMMUYEeCcKoln peakuun. Tennosble 3 deKTbl B U3OXOPHOM U
n3obapHoM npoueccax. MoHsTe aHTanbnun. Buabl sHTanbnuu. MoHATME 0 3K30- U SHAOTEPMUYECKUX
npoteccax.

12

3akoH Mecca. Cneacteus ns 3akoHa 'ecca. TepMoxmMmmyeckne ypaBHeHust. PacyeT TennoBbix 3 deKToB
XMMUYECKMX peakLuii ¢ MCNOoSb30BaHMEM CTaHAAPTHOW aHTanbnNuu obpasoBaHus BellecTsa. [Mpumepsl
pacyeToB.

13

BTopoe Hayano TepmoguHaMuki. QHTponus. MUKpo- 1 MaKpOCOCTOSIHUSI CUCTEMbI. TepMoanHaMuyeckas
BEPOSITHOCTb CUCTEMbI. PacyeT N3MeHeHMs1 SHTPONUM ANs XMMUYECKon peakumm. MNpuBecty npumepsl
pac4eToB

14

HanpaBneHue xumMm4yeckoro npouecca. Xapakrep usMeHeHus aHeprum Mmé6ca Kak Kputepuit
TepMOoAMHaAMMNYECKO BO3MOXHOCTM CamMONpPON3BONbHOMO npouecca (MnvM HeBo3MoxHocTH). MprsecTu
npyYMepbl PacyeToB.




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

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

16 BnusaHne TemnepaTtypbl Ha CKOpOCTbVXI/IMI/ILIeCKOVI peakuumu. Mpasuno BaHTt-INodda. YpasHeHne AppeHuyca.
OHeprus aktnBaummn. E€ dusnyeckun cmbicn. Cnocodbl akTMBaLMU MOMEKYTT.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

31 HewncTtBre KNCcnoT u werno4ern Ha meTtannbl. OCHOBHble 0COBEHHOCTHN

30 MeToa aneKTpoOHHO-UOHHbIX nonypeakunin. Npasuna ypaBHUBaHUS OKUCIIUTENBHO-BOCCTAHOBUTENBLHOM
peakuumn B pacteope. Npumepbl
MexaHn3M BO3HUKHOBEHUS ABOMHOMO 3N1EKTPUYECKOrO Crosi U cKadka NoTeHumana Ha rpaHuue pasgena

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

34 OneKTpOoABMXKYLLASA CuMna ranbBaHWYECKOro afieMeHTa u paboTa ranbBaHU4eckoro anemeHTta. Pacuér 3C.

35 CtangapTHbI BOQOPOAHbIN anekTpod. BogopoaHas wkana noTeHunanos.

36 OnekTtpoasl | poga (ycnoBHoe o603HayYeHMe, paBHOBECHAs SMEKTPOAHAs peakUusl, BbIpaXeHue Ans
noteHumana). MNpumepsl.
Psig cTaHgapTHBIX 9NEKTPOOHbIX NOTEHUMANoB. OKCNepMMeHTanbHoe onpeaeneHne CTaHgapTHOro

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

38 Kopposusa meTtannos. Buabl KOppo3un. InekTpoxummyeckas kopposnsa. XuMmmnyeckas kopposus. lNMpumepsi.

39 MeToabl 3awwmnThl OT Koppo3un. MNMpumepsl.

40 OneKkTponu3 pacnnasoB 1 BOOHbIX paCTBOPOB 3MeKTPONnToB. MIHepTHbIe U akTUBHbIE 3NeKTPOoabl. 3aKOHbI
anekTponuaa

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

42 MpakTnyeckoe NpMMeEHeHNe aneKTponm3a. ANekTponuTnyYeckoe padnHNpoBaHe MeTarnos,
ranbBaHOMNIACTUKA, SNEKTPOXMMMYECKAs NONUPOBKA U Ap.

43 XNMUYECKMI aNeMeHT. Tunbl Knaccndmkaumm XMmMn4eckmx anemeHToB. CTpyKTypHasa opraHn3auus BellecTBa.

44 AtomucTmyeckas Teopusi. CTaHOBNEHNE COBPEMEHHOW TEOPUN CTPOEHMSA aTtoMa (Teopumn JanbToHa, TOMCOHa,
Pesepdopaa)

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

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

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

ANEeKTpOoHaMU: NpUHUMN MMHUMYMa SHEepruu, npasuio XyH,qa, npasuio KneukoBckoro, npuHUMn I'Iaynvl.




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

48
Mepuoanyeckas Tabnvua kak rpagmyeckoe nNpeacTaBreHne Nepuognyeckoro 3akoHa a1eMeHTOB.

49 MeTtannbl. Obwas xapakrepucTtumka.

50 s- n p-meTannbl. Obwasa xapakTepucTmka

51 d-meTannbl obwas xapakrepucTtumka.

Xnmunyeckas cessb. ObLme npeacTaBneHus (aHepreTuieckne N reoMeTpnyeckne XxapakTepUCTUKL CBSA3M).
52 Tvnbl XMMMYECKOW CBA3M (KOBaNeHTHas, MOHHas, meTannuyeckas) — onpeaeneHus. lNpumepsl coeguHeHni ¢
paccmaTpuBaembiMU TUMamMKn CBA3EMN.

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

53 OOMEHHbIN).

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

54 .
D,pyrme Teopumn onncaHna KosaneHTHOU CBA3N.

5.3.2 TunoBbIe TecTOBLIE 3a4aHuUA

He npegycmoTpeHo
5.3.3 TunoBble NpPaKTUKO-OPUEHTUPOBaAHHbIE 3afaHusA (3agayvm, Kemcbl)

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

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

3. O6bsACHMTE CTPOEHNE MOMEKYbl aMMMaka Ha OCHOBE METOAA BareHTHbIX CBA3eW

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

5. PaccuuTarite n3mMeHeHue aHTanbnNun B peakummn ropeHus ceposogopoga H2S(r.)+ 17202 = H20(x.) + SO2(r.),
€Cnn M3BEeCTHO, 4YTO CTaHAapTHble TennoTbl obpasoBaHus BewecTB ansa H2S(r.), H20(k.) n SO2(r.) paBHbI
cootBeTcTBeHHO 20,17 «k[x/monb, 286,0 k[bx/monb, 297,0 k[k/Monb. 3anvumMte TepMOXMMUYECKOE YpaBHEHUE
peakuunn. OnpegenuTe TUN peakuun: 3K30- UNN IHAOTEPMUYECKaS.

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

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

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

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

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

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

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

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

5.4 MeTopnyeckue matepuansbl, onpeaensiowme npoueaypbl OLeHUBaHUA pe3ynbTaToB 00y4YeHus
5.4.1 YcnoBua ponycka obyyvatoLerocsi K NpoMeXxyTo4HoM aTTecTauum U NopsiAoK NMKBUAaUumM akagemMmm4eckon
3a10/DKEHHOCTH

[MpoBeaeHne NpPOMEXYTOYHOM aTTecTauuMu perfnamMeHTMPOoBaHO moKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTAO
«lMonoxeHne 0 NpoBeAeHNM TEKYLLETO KOHTPOIA yCneBaeMOCTM 1 NPOMEXYTOYHOM aTTecTauumn oby4aroLmxcsa»

5.4.2 dopma npoBeAeHUsA NPOMEXYTOYHONW aTTecTaLMm No gUcUUnnHe

YcTHas + MncbmeHHasn + KoMnbloTepHOEe TeCcTMpoBaHme NHas

5.4.3 Ocob6eHHOCTM NpoBeAeHUA NPOMEXKYTOYHOM aTTecTauum No AUCUMNIInHe

* BoamoxHocTb nonb3oBatbca [lepuogudeckonn Tabnuuen asnemeHToB [O.M.MeHoeneeBa, cnpaBoOYHbIMM
Tabnvuamm  pacTBOPUMOCTM, KOHCTaHT guccoumaumm crabbiX 3NEeKTPonMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOaPTHbIX ANEKTPOAHbIX MOTEHUUANOB, CTaH4APTHLIX TEPMOAUHAMUYECKUX BENNYMH, KarbKyNATOPOM.

* Bpema Ha noArotoBky oTBeTa Ha 3a4éte 45 MUHYT.

6. YYHEBHO-METOANYECKOE N UH®OPMALMOHHOE OBECMNEYEHUE ANCLIUNIIUHBI




6.1 YyebHana nutepaTtypa

ABTOp

3arnasuve

MN3paTenbCcTBO

"og nsgaxus

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

CemeHosB, n. H.,

Xumus

CaHkt-lNeTepbypr:

https://www.iprbooks

Mepcpunosa, . I1. XUMUIOAT 2022 hop.ru/122441.html
Mpecc K. A. OcHoBbI 06LLEen XuMmmnu CankT-MNeTepbypr: 2017 http://www.iprbooksh
XUMN3OAT op.ru/67353.html
6.1.2 lononHuTenbHasa y4yebHaa nutepartypa
KpuBHeBa, A. I., | Xvmunsa Bopo B . https://www.iprbooks
Bapcykosa, . T, POHEX: DOPOHEXCKIN hop.ru/127256.html
Boctpukosa, [I. |O., roiiii?ﬂi?gx;bm 2022
(I§¥1K::L?(,)Ba, OOB B, yHuBepcuTeT, 365C ACB
JI. T1. AppaweBa, A.|Xumus. WHavenayanbHble | M-Bo HayKu U BbICLLIEMO http://nizrp.narod.ru/
tO. BaxpyLwes, | 3agaHus: y4yebHo-| ob6pazosaHus PO, C.- metod/kafobshineor
T.J1.NykanuHa, W. C.|meTtoauueckoe nocobue Ans| Metepb. roc. yH-T Mpom. gh/1663382435.pdf
Mwuxannosa CTyLEeHTOB | Kypca| TexHomnormm n amnsamnHa, 2022
HeXNMMN4YeCcKnX BbICLL.LLK. TEXHONOMN 1
cneuuansHocten. —  3-e| aHepreTUkn. —CaHKT-
13a., gon. n ucnp. MeTepbypr: BLUT3
cneryntg
T. J1. Jlykanuna, W. C.| Xumusa. (OcHoBbl xuMun Ans | M-Bo HayKu U BbICLLETO http://nizrp.narod.ru/
Mwuxannosa, JI. T1.|camocTosATensHOro obpasoBaHusa PP, C.- metod/kafobshineor
Appawesa, A. O.|u3yyeHus): y4eb. nocobue MeTepb. roc. yH-T Npom. gh/1600205290.pdf
Baxpywes TEXHOMNOrMn U An3anHa, 2020
BbICLU. LK. TEXHOMOMK 1
aHepreTuku. - CaHkT-
MeTtepbypr : BLUT3
cneryntg
JI.M. Apgawesa, A.1O. [ Xvmus: npakTuUKym M-BO HayKu 1 BbICLLIETO http://nizrp.narod.ru/
BaxpyLues, T o6pasoBaHus PO, C.- metod/kafobshineor
JlykaHuHa MeTep6. roc. yH-T NpoMm. gh/1644427577 .pdf
TEXHONOIMN U An3anHa, 2022

BbICLLU. LK. TEXHONOMMN 1
3HepreTuku. - CaHKT-
MeTtepbypr : BLUT3
cneryntn

6.2 MNepeyeHb NnpocdheccrmoHanbHbIX 6a3 AaHHbIX U MHGOPMaALIMOHHO-CMPABOYHbIX CUCTEM
OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OneKTpoHHO-0MbnmnoTevHasn cuctema «Abykey [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnektpoHHbIi pecypc]. URL: http://nizrp.narod.ru

MHdopmauuoHHass cuctema «EguMHoe  OkHO  goctyna Kk obpasoBaTenbHbIM Pasgen.
Xumusay [OnekTpoHHbin pecypcl. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepatvBHass 1 cnpaBovHas ©0asa AaHHbIX peleH3npyemon nuTepaTtypbl Scopus [OneKTpOoHHbIM pecypc].
URL: https://www.scopus.com

Bubnunoteka XuMuyeckoro dakynbTeTa

http://www.chem.msu.ru/rus/library/welcome.html

pecypcam.

My [OnexTpoHHbI URL:

pecypc]

6.3 MNMepe4veHb NULEH3NOHHOro U CBOGOAHO pacnpoCTPaHAEeMOoro nNporpaMMHOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHune MmaTtepuanbHO-TEXHMYECKOW 6a3bl, HEOGXOAUMOMN ANA OCYLeCTBNEeHUA obpa3oBaTenbHOro
npouecca no gucumnnumHe

AyauTopus OcHalueHne

MynbTumeguiiHoe 060 oBaHue, cneyuanuanpoBaHHasa mebernb, JoCcKa
JlekunoHHas ¥ 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).




