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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:
OncumnnuHel, n3yyeHHble Ha NpeaLecTByOLLEM YpOoBHE 06pa3oBaHns

2 KOMMNETEHUWU OBYYAIOLLETOCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-1: Cnocob6eH NpUMeHATb eCTeCTBEHHOHaY4YHble U OO enHXXeHepHble 3HaHUA, MeTOAbl MaTeMaTU4ecKoro
aHanusa u MmoaenupoBaHus B NpoceccMoHanbHON AeATENbLHOCTY;

3HaTb: OCHOBHbIE 3aKOHbl XMMUN U UX UCMONb30OBaHNE; OCHOBHbIE 3aKOHOMEPHOCTU NpoTeKaHnA XUMUYECKUX peaKLIMVI n
TepMoanMHaMUNKy XUMNUYECKUX npoLeccoB

YMeTb: NpoBoAWTbL pacyeTbl KOHLEHTpaLUMM pacTBOPOB; onpeaensTe TEPMOAVHAMUYECKNE XapaKTepPUCTUKN XUMUYECKMX
peakuuit; NpOBOANTL CUHTE3 U OYMCTKY BELLECTB B NTabOpaTOPHLIX YCMOBUAX

Bnapetb: HaBblkamu npoBegeHna TMnoBoro XMMmM4yeckoro un d)VI3VIKO-XVIMVI‘-|eCKOFO aHanmsa and onpeneneHua CBOWCTB
XUMWNYECKNX COeaNHEHUN




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 7
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 8,75
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 8
cBA3n. MeTog BaneHTHbIX cBsA3en. [Mbpuamsauus
opbuTanen n reoMeTpusi MOSeKyI.

Tema 4. dusnyeckme n xMMmndeckme aBreHus. XvMmnsa Kak
Hayka. OCHOBHble CTEXMOMETPUYECKME 3aKOHbl XUMWUU
(coxpaHeHMst Maccbl U 3Heprum, MOCTOSAHCTBA COCTaBa,
KpaTHbIX OTHOLLUEHWA, OOBbEMHbLIX OTHOLUEHMI, ABoragpo,
akBMBaneHToB) OCHOBHblE  KNnaccbl  HeopraHW4eckux

coeauHeHUn (oKcuabl, KUCMNOTbI, OCHOBaHUS, amdonuThbl, 2 2 14
conn). HomeHknatypa. OcHoBHble cBoncTtea. Jlab.

pabota 1. OCHOBHble  Kraccbl  HeopraHW4eckux

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.

13

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.

JlabopatopHasi paboTta 2. [magponu3 conen.

12

Paspen 3. OkucnntenbHo- BOCCTaHOBUTENbHbIE
npoLecchl

12,25

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.

JlTabopaTopHas paboTta 3. OkucnutensHo-
BOCCTaAHOBUTESbHbIE pPeaKLm

10




Tema 11. ONEKTPOXMMUYECKME MNPOLIECCHI. INEKTPOAHbLIN

CTaHZapTHbIX
"anbBaHunyeckui
OnekTpoasmxkyLllaa cuna

noTeHuman. Pan

noTeHunanos.

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.
OT KOPPO3UW.
BOAHbIX

3awmThl
pacnnasoB U

nonyyeHue u

Wtoro B cemecTtpe (Ha kypce gns 3A0)

KoHcynbTaumm u npomexyTouHast attectaums (Ak3ameH)

121

2,5 6,5

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

16,5 127,5

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPeHo

5 BANJIbHO-PENTUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NMPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEWN, KPUTEPUEB, CUCTEMbI U CPEACTB OLEHUBAHUSA PE3YIILTATOB

6.1 MokasaTtenun oueHMBaHUSA

OBYYEHUA

Koa komneteHunn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB o6yquV|9|

Orl1K-1

ABNEeHnAX

1. N3naraet 6a3oBble XMMWUYECKME 3AKOHbI U UMeeT npegcrtasneHne 0 XUMMnN4YecCKknx

2. leMoHCTprpyeT NpuMeHeHne 6a30BbIX XMMUYECKMUX 3aKOHOB K peLleHnto 3aaad
3. Vicnonb3yeT TeopeTnyeckmne 3HaHUs Mo XMMUW ONs PELLEHNS NPaKTUYEeCKUX 3agay

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLikana oueHnBaHuA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHoe cobecenoBaHue

MucbmeHHasn pabota

5 (0TAMYHO)

O6yvatowwmincs nokasbiBaeT
BCECTOPOHHee U rnybokoe  3HaHue
OCHOBHbIX XUMUYECKNX 3aKOHOB,

cBOOOOHO OPUEHTUPYETCA B OCHOBHbIX
MOHATUAX, TepMUHaxX W onpegeneHnsx
npu OTBETE; YCBOWUM OCHOBHYIK U 3HAKoM C
OOMONHUTENBHON  NMTepaTypon;  MOXeT
06BACHUTL B3aMMOCBS3b OCHOBHbIX
XVMUYECKMX 3aKOHOB M WX 3HA4YeHue Angd
nocnegytoLwen npodeccnoHanbHom
OedaTenbHOCTW; MposiBNsieT  TBOPYECKMe
CMOCOOHOCTM U LUMPOKYK 3pyauuMul0 B
ncnonb3oBaHuM yyebHoro matepuana.

OOGyuvatowmncs gemMoHcTpupyeT
NMoHMMaHWe  YCNoBUS  3ajayu,  BnageHue
HaBblkaMW €ro aHanu3a, Bblbopa HYXHbIX
3aKOHOB U (pOpMyn ONs €€ peLUeHusl, 3HaHue
pasmMepHOCTEW XMMMWUYECKMX BENUYUH. YMmeeT
NPUMEHATb MaTemMaTMyeckuin annapaTt Ans
peanusaumm nraHa peLleHns 3ajaum.
Monyuun npaBumnbHbLIA OTBET W MOXET €ro
WHTEepnpeTUpoBaTh.

npasuiibHoOe

4 (xopoLuo)

OOGyuvarowmicss nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HAHUM OCHOBHbLIX XUMWYECKUX
3aKOHOB, OPUEHTUPYETCS B  OCHOBHBIX
MOHATMSAX M ONPEeAEneHusix;  YCBOWI
OCHOBHYO nuTeparypy; aonyckaet
He3HayuTenbHble MorpeLIHoCcTn npu
OoTBETax Ha BOMPOCHI 3K3aMeHaLMOHHOro
6uneta W OOMONMHUTENbHbIE  BOMPOCHI
npenoaaeatens.

O6yuvalowmincs OeMOHCTpUpYeT [OCTaTO4HOEe
NMOHMMaHWE  YCMNoOBUSA  3ajayu,  BrnageHue
HaBblkamy €ero aHanusa, Bblbopa HYXHbIX
3aKOHOB WM hopMyn ONs ee peLUeHusl, 3HaHue
pa3mepHocTen XUMUYECKNX BEIUYMH.
[onyckaeT HesHauMTemnbHbIE MOrPELUHOCTU MpU
NPUMEHEHUN MaTemMaTU4eckoro annapaTta ans
peanusaumm nnaHa peLleHust 3agaun.
Monyynn npaBuUnbHLIA OTBET, HO WCMbLITLIBAET
3aTpy4HEHWS C ero MHTeprnpeTauuen.




3 (yooBneTBOpUTENBLHO)

OO6yuvatoLumiics rnokasbiBaeT 3HaHuSA
yyebHOro martepvana B MUHUMASbHOM

gonyckaet  CylleCTBeHHble oLNBKM B | BENTUYUH.
OTBE€TE Ha 3K3aMeHe, HO MOXEeT YCTPaHUTb
nx noa pykoBoACTBOM npenogasarend.

(HeyooBneTBOPUTENBLHO) | CyLLECTBEHHbIE OWKNBKM UM He MOXeT

OOyuvalowmincss He WUMeeT [oCTaTOYMHOro
YPOBHA 3HaHWUS AUCUUMAWHBI, HE MOXET
cchopmynuposaTb OCHOBHble 3aKOHbI
XUMWUK; NIIOXO OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX W ONpeaeneHusax; NpakTU4eckn
He 3HaKOM C OCHOBHOW nuTepaTypowu;
2 gornyckaeT npu oOTBeTe Ha 3K3ameHe

YCTPaHUTb WX [Jaxe Mo PYyKOBOACTBOM
npenoaasaTens.

MonbiTka  cNUCbIBaHWS,  WUCMOSb30BaHMUS
HepaspeLlUeHHbIX TEXHUYECKUX YCTPONCTB
UNU NOMb30BaHWEe MOACKA3KoW Apyroro
yernoBeka.

annapaTtomMm. OTkas OT BbINOMHEHMS 3a4aHus

6.3 TunoBbIe KOHTPONbHbIE 3af4aHNUA U/MNKU UHbIe MaTepuarnbl, UCNONb3yeMble AN OLEeHKU pe3yrnbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJIbHbLIE BONPOCHI

Ne n/n

dopMynMpOBKM BOMPOCOB

Kypc 1

—_

Teopus mbpuamsauun. Buabl mbpuansaumn. Cesisb reoMeTpum Morekyn ¢ Tunom mépuamsaumn. Mpumepsl
MOIeKyr C pasnuyHbIMU TUNamMu ruépuamsauun.

MoHHas cBasb. Obwas xapaktepuctmka. Obnactb npuMeHeHus. Npumepbl BELWECTB C MOHHBIM TUMOM CBS3W.

MeTannunyeckas casb. ObLyas xapakTepucTnka. 3o0HHas TEOPUS KPUCTaroB

A JWIN

BopopogHas cease. ObLasa xapaktepucTuka. BnusiHne BooopoaHou CBsi3n Ha CBOMCTBA BELLECTB.
MexxmoneKynsipHasi 1 BHyTpMMOIeKynsipHasi BOOOPOoAHas cBA3b. [1pumepsl.

MexmonekynsapHble B3aumogenctans (cunbl Ban-gep-Baanbca). Obwasn xapakrepuctuka. Bugsl. Bnnaxdme
Ha CBOMCTBA BELLECTB.

I'Ipe,u,meT 1 3agayn xmumun. Bewectso n none — aese d)OprI CyLleCTBOBaHUA MaTepun. dunsmnyeckme n
XUMU4yeckne aBreHus.

OCHOBHbI€ 3aKOHbI 1 MOHSATUS XUMUK: 3aKOHbI COXPaHEHUS MacChbl U 3HEPTMMW, 3aKOH NMOCTOSIHCTBA COCTaBa U
3aKOH KpaTHbIX OTHOLIEHUI (GepTonnuabl U AanbToHMAbI), 3aKOH 06 bEMHbIX OTHOLLEHWUI 1 3akoH ABOraapo.
Mornb, Konn4yecTBO BellecTBa.

3aKoH 3KBMBANEHTOB. OKBMBANEHT U SKBUBANIEHTHaAsl Macca afieMeHTa, NPOCTOro 1 CIOXHOro BellecTsa B
OOMEHHbIX U OKUCINIUTENBHO-BOCCTAHOBUTENbHbIX peakuyuax.

Knaccbl HeopraHM4eckmx coeanHeHnn Ha npumepe conen. CpegHue, kucnble, OCHoBHble. CBOMCTBA,
npumepsbl peakuni, rpacdmyeckne dopmynbl

10

I'Ipep,meT XUMUYECKON TepMOoANHAMUKN U LIENTN ee N3yHeHnd. I'IepBoe Ha4ano TepMognHaMunKu. (DyHKU,MVI
COCTOAHNA U beHKLI,VII/I npouecca.

11

BHYTpEHHSAS 3Heprs n ee U3MeEHEHUE B XMMUYECKOWN peakummn. Tennoeble 3dekTsl B UBOXOPHOM M
n3obapHoM npoueccax. MoHsTe aHTanbnun. Buabl sHTanbnuu. MoHATME 0 3K30- U SHAOTEPMUYECKUX
npoLeccax.

12

3akoH Mecca. Cneacteusa ns 3akoHa 'ecca. Tepmoxmmmyeckmne ypaBHeHust. PacueT TennoBbix 3 deKkToB
XMMUYECKMX peakuuii ¢ MCNONb30BaHMEM CTaHAAPTHOW aHTanbnun obpasoBaHus BellecTsa. [Mpumepsl
pacyeToB.

13

BTopoe Hayano TepmoguHaMukn. QHTponus. MUKpPO- 1 MaKpOCOCTOSIHUSI CUCTEMbI. TepMoanHaMuyeckas
BEPOSITHOCTb CUCTEMbI. PacyeT N3MeHeHWs SHTPONMUM ANst XMMUYECKON peakumm. MNpuBecty npumepsl
pac4eToB

14

HanpaeneHune xummnyeckoro npouecca. Xapaktep nsmeHeHus aHeprum M'b6ca kak kputepui
TEPMOANHAMMUYECKO BO3MOXHOCTM CaMONpPOU3BOSIbHOMO npoLecca (Mnn HEBO3MOXHOCTH). MpusecTtn
npuMepbl pacyeToB.

15

MpeaMeT XMMUYECKON KUHETUKM U Lienu ee n3ydyeHusi. CKopocTb XMMUYECKOoW peakumm (CpeaHsist U UCTUHHaS).
3aKoH OENCTBYIOLLMX MAcC — OCHOBHOW MOCTYNAaT XMMUYECKON KMHETUKU. DU3NYECKUIA CMbICI KOHCTaHTbI
CKOPOCTH.

obbewme; MOXeT chopmynuposatb | OByyaloWwminicsl BHMKAET B CMbICIT  YCIOBUSA
3aKOHbI XMMWUW, MOHATUA W onpefeneHvs, | 3agadn, NoHMMaeT MnaH ee peLleHnsl, OaHakKo,
HO npu 3ToMm, pgonyckas Oonblioe | HE MOXEeT B TMNOMHOW Mepe C  MOMOLLbHO
KONMMYECTBO HenpuHUMnManbHbIX oOwWWBOK; | MaTemMaTuyeckoro annapaTa peanusoBaTb ee
3HaKOM C  OCHOBHOW  NWUTepaTypoii; | pewleHne. 3HaeT pPasMepHOCTM XUMUYECKUX

OOGyyvaromnca He MOXET MNpoaHanM3npoBaTb
ycrnoBue 3agayu, HaMeTUTb MraH ee peLueHus
nrnoxo opueHTUpyeTcs B XUMUYECKNX
BEMMYMHAX, He BMageeTr MaTemMaTU4eckum




BnusaHne Temnepatypbl Ha CKOPOCTb XUMMYeckon peakumu. [Npasuno BaHT-lNodda. YpaBHeHne AppeHuyca.

16 " 9
OHeprua aktuBaummn. E€ dmsmyecknin cmbicn. Cnocobbl akTMBaumm Monekyn.

17 KoHcTaHTa paBHOBECUSI XMMUYECKOWN peakuunn. E€ domanyeckmin cmbicn. 3aBuVICVIMOCTb KOHCTaHTbI paBHOBECHS!
OT Temnepatypbl. CBA3b KOHCTaHTbl paBHOBECUA C M3MeHeHneM cBoboaHom aHeprum Mmb6ca. PacyéThbl.

18 FOMOreHHble 1 reTeporeHHble XMMUYECKNe peakunn. BelipaxeHns Ans KOHCTaHTbl paBHOBECKS.

19 MpuHumn Jle-lWaTtense. BnusiHne n3amMeHeHns KOHUEHTpaLMK, AaBNEHWS 1 TeMnepaTypbl Ha cOBUT
XUMU4eckoro pasHoBecus. Mpumepsi.

20 PacTteopbl. Bugpbl pactBopoB. XXuakme pacteopsl. [1pouecc pacTBOpeHUs C TOYKN 3pEHNS TEPMOLMHAMUKN.
BogHble 1 HEBOAHbLIE pacTBOpbI.
KonnuraTtMeHble CBONCTBA pacTBOPOB HESNEKTPOSIMTOB U SNEKTPONNTOB (4aBfeHne HaCbILLEHHOro napa Hag

21 pacTBOPOM, OCMOTMYECKOE AaBreHue, MOHWXKEHNE TemMnepaTypbl 3aMep3aHns U MOBLILLEHNE TeMMepaTypbl
KUMEeHns pacTBOPOB).

29 KOJ‘II/I‘-IeCTBeHl:Iaﬂ XapaKTepuCcTuKa coctaBa pacTBopa — KOHLUeHTpaums. dnsmnyeckmin cmelicn. Bugbl
KOHLUeHTpauun. Baanmoceasbe mexay Hummn. Obnactun ncnonb3oBaHms.
Cnabble anektponuTbl. CTeneHb guccoumanmm n KOHCTaHTa anccoumnaumm Kouce. — xapaktepuctukm cnaboro

23 anekTponuta. PacyeTt cTtenenn guccoumaumm n Kogucc ns namepeHunin anekTponpoBogHocTu. Nx domsmyeckunin
cMbich.

o4 Kncnotbl, Conun, OCHOBaHUS C TOYKM 3pEHNS TEOPUN INEKTPONMTUYECKON amccoumaumm. Obme cBoncTBa.
YpaBHeHUs guccoumanmmn B BOOHbIX pacTBOpax.

o5 MoHHoe npounsseaeHmne Boabl. Ero dmsmdeckumii cmbicn. Bogopo;mt;uﬁ nokasarenbs pH. N rmapokcunbHbIn
nokasatenb pOH. PacueT pH onsa anekTponuToB pasnuyHomn cummeTpun. Npumepsbl

26 CunbHble anekTponuThbl. lNMoHATNE 00 aKTUBHOCTU pacTBopa anekTponuTa. PUsnmyeckmii CMbICH
KoabdmumeHTa akTMBHOCTU. MNMpnmepbl pacyeTa akTUBHOCTM

27 M'maponns. CTeneHb N KOHCTaHTa rMaponusa. BrnvsiHne pasnuyHbiX hakTOpPOB Ha paBHOBECKE NpoLecca
rmaponusa. MNpumepbl

o8 FeTeporeHHbu? paBHOBECUS B pacTBopax anekTponutos. [NpousseneHne pactsopnumocTtun. Pacyér
KOHLIEHTPaLUA MOHOB B HACbILLEHHbIX pacTBOpax ManopacTBOPUMbIX 371EKTPOSTUTOB

29 Onpe,qepeme OKVICJ'IVITGJ'II:HO:BOCCTaHOBI/ITeJ'IbHOI7I peakummn. Tunbl OKUCIUTENBbHO-BOCCTAHOBUTENbHbLIX
peakumin. CpaBHeHME MOHATUI "CTeNeHb OKUCNEHNS" 1 "BaneHTHOCTL"

30 OCHOBHbIE OKUCTIMTENWN N BOCCTaHOBUTENW. [MpuMepbl peakumii ¢ UX y4acTmem.

31 [encteue KMcnoT u wenoyen Ha metannbl. OCHOBHblE 0COBEHHOCTHN

32 MeTop, aneKTPOHHO-MOHHbIX Nonypeakuun. MNpasmna ypaBHUBaHUS OKUCINTENBHO-BOCCTAHOBUTESTbHON
peakumm B pacteope. Npumepsl
MexaHn3M BO3HUKHOBEHUSA ABOMHOMO 3N1EKTPUYECKOIO CIos U CKayka NoTeHumana Ha rpaHuue pasgena

33 MeTann-pacTBop anekTponuTa. PaBHOBECHbIN 3NEKTPOAHbIV NoTeHuman. YpaBHeHne HepHcTa. AHanua
YpaBHEHNSI.

34 OneKkTpoABMXKYyLLasi cuma ranbBaHNYeCcKoro anemeHTa n paboTta ranbBaHuyeckoro anemeHrta. Pacuét 3C.

35 CtaHgapTHbI BOOAOPOAHLIN anekTpod. BogopoaHas wkana noTeHunanos.

36 AnekTpoasl | poga (ycnosHoe 0603HadYeHe, paBHOBECHAs SMIEKTPOAHAsI peakumsi, BblpaXkeHne ans
noteHuyumana). MNpumepsl.
Psg ctaHgapTHBIX 9NEKTPOAHbIX NOTEHUManoB. OKCnepMMeHTanbHoe onpeaeneHme cTaHgapTHOro

37 noteHumana. Micnonb3oBaHne cTaHAApPTHbLIX 3NEKTPOAHLIX NOTEHLMANOB ANS onpeaeneHns HanpasneHus
XUMUYECKMX U 3NEKTPOXMMNYECKUX npoLieccoB. MNpumepsl.

38 Kopposus meTtannos. Buabl KOppo3un. AnekTpoxnmmdeckas Kopposus. XmuMmmnyeckasi kopposus. MNMprumepsi.

39 MeToabl 3awmnTbl OT Koppo3un. MNMpumepsl.

40 OneKkTponM3 pacnnaBoB 1 BOAHbIX PaCTBOPOB 351EKTPONUTOB. MIHEPTHbIE U aKTUBHLIE 3NEKTPOAbl. 3aKOHbI
anekTponuaa

41 AkkyMynatopbl. KNCNOTHbIE U WenoyHble. JIMTUR-noHHble. MNpuHumn paboTbl. MpMeHeHne Ha nNpakTuke.

42 MpakTnyeckoe NpMMEHEHNE 3NEKTPONM3a. ANEKTPONUTUYECKoe paddnHNPOBaHNE METASIOB,
ranbBaHOMNMacTUKa, aNeKTPOXMMMYecKas NonnpoBka 1 ap.

43 XvMnyeckuin anemeHT. Tunbl Knaccudukaumm XmMmmniecknx anemeHToB. CTpyKTypHasa opraHMsauus BellecTsa.

44 Atomuctmnyeckas Teopusi. CTaHOBMEHNE COBPEMEHHOI TEOpPUN CTPoeHUsT aToma (Teopumn JanbToHa, TOMCOHa,
Pesepdopaa)

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

46 KopnycxynﬂpHo—Bonl-!pBoﬁ ,qyanvpm anektpoHa. Mgeu MNnaxka, ge bpownng, ypasHeHue LLpeaunHrepa,
nNpuUHUMN HeonpeaenéHHocTu enseHbGepra.
CoBpeMeHHble NpeacTaBrneHns 0 CTPoeHnn atoma. KBaHTOBO-MexaHN4eckas Moaenb CTPOEHUs atoma.

47 MoHAaTMe anekTpoHHoro obnaka. KeaHTtoBble Yncna. Npasuna 3anonHeHns atToMHbIX opbuTanemn
3NEeKTPOHaMN: NPUHLMN MUHUMYMa 3Heprum, npaesuno XyHaa, npasuno Kneykosckoro, npuHuun MNaynu.

48 Mepunogunyeckun 3akoH 1 nepmogudeckas cmcrtema xmmmndecknx anemeHtos [1.1.MeHaeneesa.
Mepurogmnyeckas Tabnuua kak rpacdmyeckoe npencTaBneHne Nepnoanyeckoro 3aKoHa 31IEMEHTOB.

49 MeTtannbl. Obwas xapakrepucTtumka.




50 s- 1 p-meTannbl. ObLlan xapakrepucTmka

51 d-meTannsl o6LLasa xapakTepucTuka.

XumMmunyeckas cBsAsb. OOLWme npeacTaBneHnst (3HepreTu4eckne 1 reoMeTpuyIeckue XxapakTepUCTUKA CBS3N).
52 Tunbl XMMMUYECKOW CBSA3M (KOBanNeHTHas!, MOHHas, meTannuyeckas) — onpeaeneHus. lNpmumepbl coeguHeHni ¢
paccmaTpuBaembiMU TUMamun CBA3EN.

KoBaneHTHas nondpHasa n HenondapHaa CBA3b. MexaHn3mbl 06pa3OBaHWi| (,D,OHOpHO-aKLI,eI'ITOprIVI n

53 OOMEHHbIN).

MeToa BaneHTHbIX cBsA3e. OCHOBHbIE NMOMNOXEHWS. [locTomMHCTBa 1 HegocTaTKMK. O6nactb NpUMEeHeHNA.

54 .
Opyrne Teopun onncaHust KOBareHTHOM CBA3M.

6.3.2 TunoBble TeCTOBble 3afaHNA

He npegycmoTtpeHo
6.3.3 TunoBble NPaKTUKO-OPMEHTUPOBAHHbIE 3aAaHNA (3aAa4n, Kenchbl)

1. OnemeHT HaxoauTcs B 4eTBepToM nepuoge, VA rpynne. Onpepenute nopsigkoOBbIA HOMEP 3MeMeHTa U
COCTaBbTE ONEKTPOHHYK cpopmyny ero atoma. K KakoMy CeMENCTBY 3NeMEHTOB OH oOTHocuTcs? HasoBuTte ero
3MNeKTPOHHbIE aHanoru.

2. [Hokaxute, uto Ang anemeHTtoB IIA rpynnbl nepuoanyveckn MOBTOPSETCA 3NEKTPOHHas KoHdurypaums
BaneHTHbIX YPOBHEN.

3. O6bsCHUTE CTPOEHME MOSMEKYNbl aMMMaka Ha OCHOBE MeToAa BareHTHbIX CBA3EN

4. MNpwn nponyckaHun ceposogopoa Yepes 6pomHyto Bogy obbemom 50 mn Bbinan ocagok cepbl maccon 0,189
r. OnpegennTe MOMSIPHYO KOHLIEHTpauuo 6poma B pacTBope OpoMHON BOAbI, ecnuv Bbixon, cepbl coctaBun 90%.5

5. PaccuvTarite n3meHeHue aHTanbNum B peakumm ropeHus ceposogopona H2S(r.)+ 17202 = H20(x.) + SO2(r.),
€Ccnn M3BECTHO, YTO CTaHZapTHble TennoTbl obpasoBaHus Bewects ana H2S(r.), H20(k.) n SO2(r.) paBHbI
cootBeTcTBeHHO 20,17 «k[bk/Monb, 286,0 k[x/monb, 297,0 kk/mMonb. 3anuwmnte TepMOXMMUYECKOE YpaBHEHUe
peakuun. OnpegenuTe TUN peakuun: 3K30- UNN IHAOTEPMUYECKAS.

6.Paccuntante uameHeHvne csobogHom aHeprun 'mb6ca B peakuum ropeHus ceposogopopa H2S(r.)+ 1202 =
H20(x.) + SO2(r.), ecnn n3BeCTHO, YTO CTaHAapTHble U3MeHeHus cBoboaHoN aHeprum mbcca obpasoBaHUs BeLLECTB
ana H2S(r.), H20(k.) n SO2(r.) pasHbl cooTtBeTcTBeHHO 33,8 k[x/mMonb, 237,24 k[x/momnb, 300,2 k[x/morb.
OnpepgenuTe BO3MOXHOCTb CAMOMNPOU3BOSIBHOMO NPOTEKAHNS AHHOW peakLumMn Mnpu cTaH4apTHbIX YCNOBUSIX.

7. BbluMcnuTb HavanbHble KOHLEHTpauuuM MONEKynspHoro xmnopa v okcuga yrmepoga (ll), a Takke KOHCTaHTy
paBHOBeCUS, ecrnn paBHoOBeCHbIe koHueHTpauuu: [CI2] = 0,3 mone/n; [CO] = 0,2 monk/n; [COCI2] = 1,5 monk/n.

8. CKomnbKO MO Macce HyXHO B3ATb €4KOro kanu M BOAbl, 4YTOObI npurotoButb 75 N 12%-ro pacteopa C
nnoTHocTbio = 1,1 r/mn. OnpegenuTte ero MONSPHYHO KOHLEHTPaLMIO.

9. HanucaTb ypaBHeHUs rMaponu3a, KadecTBEHHO onpegenuTe pH pacTtBopa v onpegenuTe TN rmaponusa Ha
npumepe conen ZnCl2, K2SO3 n Cr2S3.

10. CocTaBbTe MOHHO-3NEKTPOHHbBIE CXEMbI CrieyHoLmux 0.B.p.:

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

6) K2Cr207 + NaCl + H2S0O4 — CI2 + Cr2(S04)3 + K2S04 + Na2S04 + H20

11. Paccuntatb 3OC cTaHgapHOro MeOHO-LMHKOBOIO ranbBaHU4eckoro anemeHTta. CoCTaBUTb CXemy
ranbBaHWYeCcKOro anemMeHTa, HanucaTb YpaBHEHWs peakuui, npoTeKawwwux Ha KaToge W aHode M CyMMmapHoe
ypaBHEeHVe 3TVX NPOLLEeCCOoB.

6.4 MeToauyeckue MmaTepuansi, onpegensiroue npouenypbl oleHUBaHUA pe3ynbTaToB 0by4yeHus
6.4.1 YcnoBus aonycka obyyaroLwerocs K NpoMexXyTo4HOM aTTecTaumMm 1 NopsaaokK NIMKBMAALMK akageMuvecKomn
3a0MKEeHHOCTHN

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perrnaMmeHTUMpPOBaHO JloKarbHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLEro KOHTPOSS yCNeBaeMOoCTW U NPOMEXYTOYHON aTTecTauumn oby4varomxca»

6.4.2 ®opma npoBeAeHUsi MPOMEXYTOYHOWN aTTecTauum no AMcumunnuHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUpOBaHME NHas

6.4.3 OcobeHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum nNo AUCUUniHe

* B TeueHue cemecTpa BbINOMHSAETCSA KOHTPONbHas paboTa.

* BosamoxHocTb nonb3oBatbcA [lepuogudeckonn Tabnuuen asnemeHToB [O.M.MeHgeneeBa, cnpaBoOYHbIMM
Tabnuuamm  pacTBOPUMOCTM, KOHCTAHT guccoumaumm crabbiXx 3NEeKTPonMTOB, MNPOM3BEAEHUIA  PACTBOPUMOCTH,
CTaHOaPTHbIX ANEKTPOAHbIX MOTEHUMANOB, CTaH4APTHLIX TEPMOAUHAMUYECKUX BENNYMH, KarbKyNATOPOM.

* Bpems Ha nogroToBKy oTBeTa Ha 3k3aMmeHe 45 MUHYT.

7. YYHEBHO-METOAMWYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUIUNIIUHDI
7.1 Y4yebHana nutepaTtypa

ABTOp 3arnasuve | M3paTenbCcTBO | log nspaHus | Ccbinika




7.1.1 OcHOBHas y4yebGHasa nutepaTtypa

Mpecc U. A OcHoBbI 06LLen XumMun Camnkt-lNeTepbypr: 2017 http://www.iprbooksh
XUMN3OAT op.ru/67353.html
Cemenos, W. H., |Xumua Cankt-NeTepbypr: 2022 https://www.iprbooks
Mepcunoea, U. 1. XUMUBOAT hop.ru/122441.htmi
7.1.2 lononHuTenbHasa y4yebHasa nutepartypa
J1. T1. Apgawesa, A.|Xumus. NHaovenayanbHble | M-BO HayKu U BbICLLIEMO http://nizrp.narod.ru/
0. Baxpywes, | 3agaHus: y4ebHo-| ob6pasosaHus PO, C.- metod/kafobshineor
T.Jl.JlykannHa, W. C.|meTogunyeckoe nocobue ans| MetepB. roc. yH-T NPOM. gh/1663382435.pdf
MwuxawnnoBa CTyOEeHTOB I Kypca | TexHonorui v amsanHa, 2022
HEXMMUNYECKMX BbiCLU. LK. TEXHONOMMN 1
cneuuansHocten. —  3-e| aHepreTUkn. —CaHKT-
n3g., 4on. u ucnp. MeTtepbypr: BLUTO
cnerynTtn
JI.MN. Appawesa, A.1O. [ Xumus: npakTukym M-BO Hayku 1 BbiCLLErO http://nizrp.narod.ru/
BaxpyLues, TJ. obpasoBaHusa PP, C.- metod/kafobshineor
NykaHnHa MeTep6. roc. yH-T Npom. gh/1644427577 .pdf
TEXHOSOM 1 An3aiHa, 2022
BbiCLU. LK. TEXHOMOMMK 1
3HepreTuku. - CaHKT-
MeTtepbypr : BT
cneryntn
T. N. NykanuHa, WU. C. | Xumusa. (OcHoBbI xuMumn Anst|  M-BO HayKu U BbICLLIENO http://nizrp.narod.ru/
Mwuxannosa, Jl. T1.|camocTosATeNbHOro obpasosaHusi PO, C.- metod/kafobshineor
AppgaweBa, A. [O.|u3y4eHusn): yueb. nocobue MeTep6. roc. yH-T NpoMm. gh/1600205290.pdf
BaxpyLues TEXHONOMN N ansamnHa,
2020
BbiICLU. LK. TEXHONOMMN 1
3HepreTuku. - CaHKT-
MeTtepbypr : BLWUT3
cneryntn
KpuBHeBa, A. I., | Xvmns BopoHex: B . https://www.iprbooks
Bapcykosa, JI. I, POHEX: BOPOHEXCKIM hop.ru/127256.html
Boctpukosa, . 1O., roiﬁii?ﬂi?gx;bm 2022
ESJI_IK::L?(’)B& OOB B, yHuBepcuTeT, 65C ACB
T. 1. NykanunHa, J1. M.|O6was wn HeopraHnyeckas | M-Bo HayKu U BbICLLEIO http://nizrp.narod.ru/
Appawesa, A. 1O.|xumua. Xumua: yvebHoe| obpasosaHus PO, C.- metod/kafobshineor
BaxpyLies nocobne MeTepb. roc. yH-T. NpoMm . gh/1674266299.pdf
TEXHOMNOIrU 1 An3anHa, 2022
BbiCLU. LK. TEXHONOMK 1
3HepreTukn.- CaHkT-
MeTepbypr: BLUT3
cneryntg

7.2 I'Iepequb HpO(t)eCCVIOHaJ'IbHI:IX 6as AaHHbIX U VIHCbOpMaLWIOHHO-CHpaBO‘-IHI:IX cuncrtem

OnekTpoHHO-6nbnnoTeyHas cuctema IPRbooks [OnekTpoHHeIn pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHO-6MbnnoTeyHas cuctema «ANbyKe» [OnekTpoHHbin pecypc]. URL: https://www.ibooks.ru/
OnekTpoHHast 6ubnuoteka BLUTI CIB MNYNTL [GnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

MHdopmaumnoHHas

cuctema «EpuHoe

OKHO aoctyna K

o6pasoBaTean blM

pecypcam.

Paspen.

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

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

Bubnuoteka Xnmun4yeckoro dakynbTeTa Mry
http://www.chem.msu.ru/rus/library/welcome.htmi

[OneKkTpoHHbIN pecypc] URL:

7.3 NMepe4veHb NULEH3UOHHOIo U CBOGOAHO pacnpoCcTpaHAeMoro nporpaMmMHoOro obecneyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

7.4 OnucaHme MmaTtepuanbHO-TEXHMYECKOWN 6a3bl, HEOGXOAUMOMN ANA OCYLLeCTBNEeHUA o6pa3oBaTenibHOro
npouecca no gucumUnInHe



Ayauntopus OcHalleHne
MynbTuMeanHoe obopyaoBaHue, crneunanuanpoBaHHas mebernb, Aocka
JlekunoHHas y A pyA 4 P A
ayguTopust
HaGop nabopatopHbii Ons  npoB-gAeHust pabor no xumuu, pH/ HB — wmeTpbl, Bechl
5-211 nabopaTtopHble, TepmocTaT, AUCTUINIATOP. Xumudeckass nabopartopus kadegpbl obwen wu

HEeopraHM4yecko XMMMM C HeobXoaMMbIMW peakTBamy U nabopaTopHblM 060pyAOBaHMEM
(NpoGupkK, NNaHWweTbl ¢ HAGOPOM PeakTUBOB, CTaHAAPTTUTPbLI U Npoyee).




