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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 KOMMNETEHUMN OBYYAIOLWEIoCsA, ®OPMUPYEMBDIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

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

O |KoHTakTHas
gé‘% patora MHHOBaLl.
HanmeHoBaHue 1 cogepxaHue pasgenos, o Z CP OPMbl
TEM U y4eOHbIX 3aHATUI % 2| ek, 1Nab. (4achbl) SAHSTVIA
O § (vacbl) | (4achbl)
=
Paspen 1. CtpoeHue BewecTBa
Tema 1. CrtpoeHue BeuwlectBa. OCHOBHble
cBedeHus O  CTpoeHuu  aToma (8
peTtpocnekTuBe). KBaHTOBO-MexaHuW4eckast
mogens artoma. [lpuHUun  MUHUMYMa 4
aHeprun. MpuHumn Maynu. MNpasuno XyHaa.
Mpasuno KneukoBcKoro. Mopsagok

3anoJiHeHnA 3N1eKTPOHHbIX ypOBHeIZ.

Tema 2. [lepuognyecknii  3akoH U
nepuoguyeckas cuctema 3MeMeHTOB
O.N.Menpeneesa. BaneHTHble 3MEKTPOHbI.
3anonHaemMocTb  BamneHTHbIX  YPOBHEW.
OneKTPOHHbIE aHanorn. AHeprus CpoacTea K
3NEKTPOHY U 3HEPTUSt MOHU3aLUUN. ATOMHbIE
W WOHHble paguycbl. MeTtannuueckne u 6
HemeTannuyeckue CBOWCTBA 3fIEMEHTOB.
OTHOCUTENbHAs  3MNeKTPoOTPULATENbHOCTb
no [MonuHry. [lepnognyeckoe u3MeHeHWEe
KNCMOTHO-OCHOBHbIX W OKUCNWUTESIbHO-
BOCCTAHOBMUTENbHbIX coeaVHeHui
OOHOTUMHBIX COEANHEHN.

Tema 3. Xumuyeckass CBsA3b W CTpPOEHME
MOJIeKyrn. OcHoBHblE BMAbI "
XapaKTepUCTUKN XUMNYECKOMn CBSI3n
(koBaneHTHasl, MOHHas, MeTannuyeckas) u
MEXMOIIEKYIAPHBbIX B3anMOOENCTBUN.
OHepreTuyeckne 7] reomeTpuyeckue 5
XapakTepuCTUKM cBaA3n. KoBaneHTHas
CBA3b M MexaHu3Mbl €€ obpa3oBaHus.
MonapHocTe cBA3n. MeTog BaneHTHbIX
cBazen. [mbpuamsaumss opbutanen u
reomMeTpusi MOMekyr.

Tema 4. ®dusmyeckne un  XMMUYECKUE
saBneHns. Xumnst Kak Hayka. OCHOBHble
CTEXNOMETpPUYECKNe 3aKOHbI XUMUK
(coxpaHeHust Macchbl M SHEPTUK, NOCTOSIHCTBA
COCTaBa, KpaTHbIX OTHOLUEHUN, OOBEMHBIX
OTHOWeHWN, ABoragpo, 9KBMBAneHTOB)

2 11
OcHoBHble Knacchl HeopraHM4yecKmx
COeauHeHUN (OKCUabl, KACMNOTbI, OCHOBaHUS,
amonuTbl,  comnu). HomeHknaTypa.
OcHOBHbIe CBOMCTBA.
Nla6. pabota 1. OcHoBHble  Knacchl

HeopraHn4ecknx COEaUHEHWN.




Pasgen 2. OcHoBHbIE 3aKOHOMEPHOCTHU
npoTekaHnAa XMMn4eCcknx npoLeccos

Tema 5. OBLme 3aKOHOMEPHOCTU XUMUYECKMX
NnpoLeCCoB. MoHsTHe o) XMMUYECKON
TepmMoanHaMuKe. TepmoanHamuyeckune
napameTtpbl. CocTosHMe cucTembl. PyHKUUK
COCTOSHMSA cuUcTeMbl. BHyTpeHHsia 3sHeprus.
3aKkoH coxpaHeHusi aHepruu. [lepBoe Hayano
TepmoanHamukn. [loHsTMe 006 3HTanbnuu.
MoHaTtne o Tepmoxumumn. TennoBon addekT
XUMUYECKON  peakuun.  Tepmoxummyeckne
pacuéTbl. 3akoH ['ecca 1 cneacTene u3 Hero.
Jlab. pabora 7. Tennosble 9ddeEKTHI
XUMUYECKMX peakunin

Tema 6. OHTponus. N3obapHo-
nsotepmmyeckuin  noteHuyuwan, CsobopHas
3Heprus 'mbbca. HanpasneHHOCTb
XUMUNYECKNX npoLeccos. Pac4yéTnl
BO3MOXHOCTM CamMonpon3BOSIbHOIO

npoTekaHus npoLiecca.

Tema 7. Xumndeckasn knHetuka. ['eTeporeHHble
N TOMOreHHble cucTeMbl.CKOPOCTb FOMOrEHHbIX
peakuun. 3akoH  OencTBYHOLUMX macc.
KoHCTaHTa CKOPOCTM XMMWYECKON peakuuu.
3aBMCUMOCTb  CKOPOCTM OT  Temnepartypbl.
MpaBuno BanT-Todhda. OHeprus aktmBauum.
YpaBHeHune AppeHnyca. MonsTtue 06
akTMBMpoBaHHOM  komnnekce [loHaTne o

nepexogHom COCTOAHUN. KaTtanus.
Xummyeckoe paBHOBEeCHKE. KoHcTaHTa
paBHOBECUA. CwmelueHne XMun4eckoro

pasHoBecusi. MNpuHumn Jle WaTtenbe

11

Tema 8. PactBopbl. BogHble pacTBoOpbI.

Cnoco0Obl BbIpaXXeHus KOHLeHTpauui
pacTBOpoB (monsipHas, HopmaribHas,
MaccoBasi [ONs pacTBOPEHHOrO BellecTBa) U
B3aMMOCBS3b mMexay HUAMMA, Teopus
anekTponuTuyeckon amccoumauun. Crnadble u
CUIbHblE 3MNEKTPOIUTLI. CtyneHyaTas
anccoumaums. CreneHb " KOHCTaHTa

avccoumaumn. [uccoumauuns KUCNOT, cornen u
OCHOBaHUiM B BOOHbIX pacTBopax.

10

Tema 9. PaBHoBecus B  pacTtBopax
anekTponuToB. VIOHHOe npou3BedeHue BOAbl.
pH un pOH. TlloHaTMe 06 wuHAMKaTopax.
Mmpponns  conen. Twunbl rMgponusa B
3aBMCMMOCTHU oT npvpoasbl conw.
MpousseneHne pacTBOPUMOCTM.

Iab. pabota 2. 'maponus conemn

10




Paspen 3. OkucnuntenbHo-
BOCCTaHOBMWTESbHbIE NPOLIECCHI

Tema 10. OkucneHue u BOCCTaAHOBMEHME.
Oxkuncnutenn un BoccTaHoBuTenn. MeTogabl
COCTaBMEHUS YPaBHEHUN  OKUCMUTENbHO-
BOCCT@HOBMUTENbHbIX peaKLMi (3NEKTPOHHBIN
N NOHHO-3NEKTPOHHBIA ©anaHckl). enctene
KUCMOT U Wweno4ven Ha MeTtansnbl.

J1ab. paboTta 3. OkucnutenbsHo-
BOCCTAHOBMWTENbHbIE  CBOMCTBA  MPOCTbIX
BeLLeCcTB

Tema 11. DnNeKTpoOXMMUYECKME MNPOLIECCHI.
OneKTpoaHbIN noteHuyuarn. Psapn,
CTaHOaPTHbIX SNEKTPOAHbLIX MOTEHUWarnoB.
FanbBaHN4eckumn 3MNEeMeHT.
OneKkTpoaABuXyLLAa cuna ranbBaHUYECcKOro
anemeHTa. Pacuétbl 3C.

Tema 12. DnekTpoxnMmnyeckme npoueccol B
TexHuke. Kopposuss metannos. MeTogbl
3alWMTbl  OT  KOpPO3uM.  AKKYMYMSTOpbI.
OnekTponvM3  pacnnasoB n BOLHbIX
pactBopoB.  VHepTHble ©n  aKTMBHbIE
3NeKTpoabl. 3akoHbI anekTponumaa.
OnekTponuTuyeckoe nonyyeHvne n
paduHMpPOBaHNE METAIIIOB.

WUtoro B cemecTpe (Ha kypce anga 3A0)

KoHcynbTauum 1 npoMexyTodHas
aTTectauusa (3aver)

10

10

94

0,25

Bcero koHTakTHas pab6orta n CP no
AucuUunnuHe

10,25

94

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTvpoBaHue y4eGHbIM MiaHoM He NpedycMOTPEHO

5. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOWU ATTECTALIUK
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3ynbLTaToB o6yyeHus

5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHue oueHoOYHOro
MokasaTenu oueHUBaHUsA pe3ynbTaToB 0by4YeHus
KoMMeTeHumn cpeacTea
1. NanaraeT 6a3oBble XMMUYeCKne 3aKoHbl U UMEET NpeacTaBeHne o
XUMUNYECKNX SABMEHUNAX 1. Bonpocbl YCTHOro
OnK-2 2. [lemoHcTpupyeT npuMeHeHne 0a30BbIX XMMUYECKMX 3aKOHOB K|cobecepmoBaHusi

pelueHuio 3aga4 2. MpakTuko-
3. Wcnonb3yeT TeopeTUyeckue 3HaHWs MO XUMUW LNs PeLleHUs|OpUeHTUPOBaHHbIE 3a0aHNUS
NPaKTUYECKMX 3aga4

5.1.2 Cuctema 1 KpuTepumn oLueHUBaHUs

Kputepun oueHnBaHUA CHOPMUPOBAHHOCTI KOMMNETEHLIMIA

LLIkana oueHnBaHus

YcTHOe cobecenoBaHue

MncbmeHHas paboTa

3ayTeHo
3HaHMe  OCHOBHbIX

CcBOOOAHO OpUEHTUpyeTCs B

Ha yctHom cobecepoBaHum obydatowmincs
MokasblBaeT BCECTOPOHHee WU rnybokoe

XUMUU,

Obyyalowuinica  OeMOHCTpUpYyeT  MnpaBuibHoe

NnoHMMaHune
HaBblkaMn

ycrnoeua  3agaum,
ero aHanusa, Bbl6opa

BrnageHune
HY)KHBIX

3aKOHOB M (hOPMYI AN €€ peLleHusl, 3HaHue




OCHOBHbIX NMOHATUSAX, TepMUHax n
onpeneneHnsx; yCBomm OCHOBHYHO U 3HAKOM
C [OOMNOSHUTENbHOM NUTEpaTypon; MOXET [pa3mMepHOCTEN XUMUYECKMX BENUYUH. YmeeT
00BACHUTb B3aMMOCBSI3b OCHOBHbIX [MPUMEHATL  MaTemMaTUYeckuin annapaTt Ansd
XUMUYECKMX 3aKOHOB M WX 3HAYeHMe AONs |peanusaumy nnaHa pelleHnsa 3agadun. NMonyyun
nocriegytoLien npodeccnoHanbHOM |MpaBUIbHbIN oTBET 7] MOXeET ero
OEATENbHOCTW; NpPOSIBMSIET  TBOPYECKUE |MHTepnpeTupoBaThb.

CMOCOBHOCTM B MCMOSb30BaHMU y4ebHOro
MaTepuana.

He 3auteHo NOHATUAX U onpeaeneHnax; Nioxo 3HakoM C

Obyvalowmmnca He wumeeT [OCTaTOYHOro
YPOBHS1 3HAHMA AUCUMUNIMHBLI, HE MOXET
cchopmynmpoBaTb OCHOBHbIE 3aKOHHbI

) O6yyaowmiica He MOXeT MpoaHanuaMpoBaTb
XUMUW; MNIIOXO OPUEHTMPYETCS B OCHOBHbIX

ycnosue 3agayvn, HaMeTuTb NniaH ee pelleHudA
Nr10X0 OPUEHTUPYeTCA B XUMNYECKNX BEJTMYnNHaXx,

OCHOBHOW IMTepaTypoun; Jonyckaet npu
He BnageeT MatemaTMyeckum annapaToMm.

OoTBeTe Ha 3a4yeTe CyLleCTBEeHHbIe owmnbku n
He MOXeT YCTpaHUTb WX [daxe nog
PYKOBOACTBOM MnpenogaBatend.

5.2 TunoBble KOHTPONbHbIE 3aA4aHUA UM UHbIe MaTepuanbl, He06XxoAUMble ANA OLeHKU 3HAHUW, YMEHUHN,
HaBbIKOB U (MNK) ONbITa AEeATENIbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 1

1 BogopogHas cBaA3b. O6Lwas xapaktepuctmka. BnnaHme BogopoaHoON CBA3M Ha CBOMCTBA BELLECTB.
MexxmonekynsapHas 1 BHyTpMMOIEKynsipHasa BogopoaHas cBssb. [pumepsi.

2 MexmonekynspHble B3aumoaenctaus (cunel BaH-gep-Baanbca). O6was xapaktepuctuka. Buabl. BnuaHne Ha
CBOVICTBA BELLECTB.

3 MpeameTt 1 3agaym xumnn. BelecTtso 1 none — ase hopMbl CyLLLECTBOBaHUA MaTepun. dusmdeckme u
XUMUYECKNE SABMEHNS.

OCHOBHbI€ 3aKOHbI Y MOHATUS XUMWUW: 3aKOHbI COXPaHEHWSI MacChl M S3HEPrum, 3aKOH NOCTOSIHCTBA COCTaBa U

4 3aKOH KpaTHbIX OTHOLLEHU (GepTonnuabl U 4anbTOHWUALI), 3aKOH 00 BLEMHbIX OTHOLLEHMWIA U 3aKoH ABOragpo.
Mornb, Konn4yecTBo BeLLecTBa.

5 3aKkoH aKBMBanNeHTOB. SKBUBANEHT N 3KBMBANleHTHas Macca anemeHTa, NPOCTOro U CrOXHOro BellecTsa B
OBOMEHHbIX 1 OKUCNUTENBHO-BOCCTAHOBUTENbHBLIX PeaKkLUusX.

6 Knaccbl HeopraHnyeckux coeAiMHeEHUN Ha Npumepe conen. CpeaHue, K1cnble, OCHOBHbIE. CBOWCTBA, NPUMEpLI
peakuui, rpadgumyeckue opmyrbl

7 MpegmeT xMMu4eckon TEPMOAMHAMUKN U Lenn ee nsyyeHus. Nepeoe Havano TepmMoamHaMmkn. OyHKUMK
COCTOSIHUA U DYHKLMM npouecca.

8 BHYTpeHHAS aHeprus n ee N3MeHeHne B XMMUYECKon peakunn. Tennosble 3cpdekTbl B UBOXOPHOM U M306apHOM
npoueccax. MNoHsaTne aHTanbnun. Buabl sHTansnuu. MNoHATUE O 3K30- U IHOOTEPMUYECKUX MPOLIecCax.
3akoH Mecca. Cnepcteus n3 3akoHa 'ecca. Tepmoxummnyeckue ypaBHeHusl. PacyeT TennoBbix achdekToB

9 XUMUYECKUX peakUMi C UCMONMb30BaHNEM CTaHAAPTHOM aHTanbnum obpasoBaHus BellecTsa. [pumepsbl
pacyeToB.

10 BTopoe Havano TepmoanHamunkn. SHTponus. MMKpo- 1 MakpoCOCTOSIHUS cUcTeMbl. TepMoaMHaMmmnyeckas
BEPOATHOCTb CUCTEMbI. PacyeT nsMeHeHns SHTponuv Ans XMMmnyeckon peakumu. lNprueecTn npumepsbl pacyeToB
HanpaBneHue xnMmyeckoro npolecca. Xapakrep nameHeHust aHeprium M'bbca kak kputepui

11  |TepmMOAMHAMMYECKON BO3MOXHOCTM CaMOMNpPOU3BOSILHOMO NpoLecca (MNn HeBO3MOXHOCTH). MpusecTn npumepsbl
pac4eToB.

MpeameT XMMUYecKon KNHETUKUN U Lienn ee nayyerus. CKOpoCTb XMMUYECKON peakummn (CpeaHsas n UCTUHHaS).

12 3aKkoH OeNCcTBYHLLMX MAacC — OCHOBHOWN MOCTYNaT XMMUYECKON KUHETUKN. DU3NYECKUIA CMbICTT KOHCTaHTbI
CKOPOCTH.

13 BrnvaHve Temnepatypbl Ha CKOPOCTb XMMUYeckomn peakumu. MNMpasuno BaHT-Modda. YpaBHeHue AppeHuyca.
OHeprusa aktnBaumm. E€ dunsmdeckuin cmeicn. Cnocobbl akTMBaLmMmM MONEKYT.

14 KoHcTaHTa paBHOBeCHSI XUMUYECKoN peakumn. E€ dumsmyecknin cMbicn. 3aBUCUMOCTb KOHCTaHTbl paBHOBECUS OT
Temnepatypbl. CBA3b KOHCTaHTbI paBHOBECUS C U3MeHeHnem cBoboaHom aHeprum M'nbbca. PacyéThbl.

15 ["OMOreHHble U reTeporeHHble XMMUYecke peakummn. BolpaxeHnsa Ans KOHCTaHTbl paBHOBECUS.

16 MpuHuun Jle-Watenbe. BnnaHne nameHeHns KOHUEHTpaumu, 4aBneHns U TemnepaTypbl Ha COBUM XMMUYECKOrO
paBHoBecus. [pumepbi.

17 PactBopbl. Bugbl pacteopos. XKngkue pacteopbl. [pouecc pacTBOpeHUst C TOYKU 3peHMS TEPMOANHAMUKH.

BoaHble 1 HeEBOOHbIE pacTBOpPbI.




KonnuratneHble cBONCTBA PaCcTBOPOB HEINEKTPOJINTOB U INTEKTPOJIUTOB (uaBneHme HacCbILWEeHHOro napa Hag

18 pacTBOPOM, OCMOTMYECKOE [aBfneHne, NoOHWKEHNE TeMMNepPATypPbl 3aMep3aHus 1 NoBblLLEHWE TeMNepaTypbl
KMMNEeHUs pacTBOPOB).

19 KOJ‘IVILIeCTBeHl:iaﬂ XapakTepucTuka cocTaBa pacTBopa — KOHUeHTpauus. dnsmyecknii cmbicn. Bugpl
KOHLIeHTpauui. Baanmoceasb mexay HuMmu. Obnactn ncnonb3oBaHUS.
Cnabble anektponutel. CTeneHb guccoumaumm 1 KOHCTaHTa guccoumaumm Kamce. — xapaktepuctukm cnaboro

20 anekTponuta. PacyeT cTeneHun guccoumaumm u Kouce ns nameperuii anekTponposogHocTu. Ux domnanyeckui
CMbICH.

21 KucnoTbl, conn, 0OCHOBaHWS C TOYKM 3pEHNS TEOPUM ANeKTponuTnyeckon anccoumnaunn. Obwme ceoncrea.
YpaBHeHuMs auccoumaumm B BOAHbIX pacTBOpax.

29 NoHHoe nponsseneHune soabl. Ero dpmanyecknin cmbicn. Bo;:Eopop,Hbu?l nokasatens pH. W rugpokcunbHbIn
nokasartenb pOH. PacueTt pH ans anekrponntoB pasnn4Hon cummeTpun. MNpumepsbl

23 CunbHble anekTponuThbl. [NoHATME 06 akTMBHOCTM pacTBopa anekTponuTta. Pnanvecknii cmbicn KoaddpuumneHTa
aKTMBHOCTW. [prMepbl pacyeTa akTMBHOCTH

o4 Mmaponuns. CTteneHb 1M KOHCTaHTa rmaponuaa. BnusHmne pasnuyHbix hakTopoB Ha paBHOBECKE NpoLiecca
rmgponusa. Npumepsbl

o5 FeTeporeHHblg paBHOBECUS B pacTBoOpax anekTponutos. NponsBeaeHme pactBOpMMOCTU. Pacyér
KOHLIEHTPAaLMA MOHOB B HACbILLEHHbIX pacTBOPax ManiopacTBOPUMbIX SNEKTPONNTOB

26 OnpeuqneHme OKVICJ'IVITeJ'IbHO:BOCCTaHOBVITeJ'IbHOVI peakummn. Tunbl OKUCIINTENBbHO-BOCCTAHOBUTENBHbIX
peakumii. CpaBHEHME NOHATUIN "CTeNEHb OKUCNEHNS" 1 "BaneHTHOCTL"

27  |OCHOBHbIE OKMUCIIUTENM U BOCCTAHOBUTENN. [1pUMepbl peakumii ¢ X y4acTueM.

28 [encTtBure KUCnoT u wwenoyen Ha metannbl. OCHOBHblE 0COOEHHOCTH

29 MeToa anekTpOHHO-MOHHbIX Nonypeakumi. MNpaBuna ypaBHMBaHWNS OKUCANTENbHO-BOCCTAHOBUTENBHOW peakLmm
B pacteope. [Npumepsbl
MexaHn3m BO3HUKHOBEHMS OBOMHOMO 3IEKTPUYECKOro Cros U cKayka noTeHumMana Ha rpaHvue pasgena

30 MeTann-pacTBop aneKkTponnTa. PaBHOBECHbLIN 3NEKTPOAHbIN NOTeHUMan. YpaBsHeHne HepHcTta. AHanms
ypaBHEHWS.

31 OneKkTpoABMXKYLLAs CuIa ranbBaHUYECKOro afieMeHTa u paboTa ranbBaHu4eckoro anemeHTa. Pacuér 3C.

32 CrtaHgapTHbI BOAOPOAHbIN anekTpod. BogopogHas wkana noTeHumManos.

33 AnekTpogbl | poga (ycnoBHoe 0603HavyeHne, paBHOBECHAs SMEKTPOAHAsA peakLums, BblpaXeHue s
noteHumana). lNMpumepsbi.
Psn cTaHgapTHBIX 9NeKTPOAHbIX MOTEHUMANoB. QKCnepMMeHTanbHoe onpeaeneHne cTaHaapTHOro NoTeHumana.

34 Mcnonb3oBaHne cTaHOaPTHLIX 3NEKTPOAHbIX MOTEHUMANOB Afsi onpeaeneHnus HanpaBneHnst XMMUYECKNX 1
3NEKTPOXMMMYECKMX NpoueccoB. Mpumepbi.

35 Kopposus meTtannoB. Buabl Koppo3un. dnekTpoxmmmyeckas kopposmsi. Xumuyeckas koppo3sus. Mpumepsbl.

36 MeToabl 3awmTel 0T kKOppo3uu. MNMpumepsl.

37 OnekTponun3 pacnnaBoB U BOAHbIX PACTBOPOB 3N1EKTPONUTOB. MIHEPTHBIE U aKTUBHbIE 3NEKTPOAbI. 3aKOHbI
aMeKkTponusa

38 AkkymynaTopbl. KncnoTtHele u wenoyHble. JIMTuin-uoHHble. MpuHumn paboTbl. MNpyMeHeHne Ha NpakTuKe.

39 MpakTuyeckoe NpMMEHeHNe aNeKTponu3a. AnNeKTponuTuyeckoe pacpMHMpoBaHMe MeTansos,
ranbBaHoOMMIacTMka, aNeKTPOXMMmnyeckasa nonmpoBka n ap.

40 | XuMUYeckui anemeHT. Tunbl KnaccudukaLmm XMMmyeckmux anemeHToB. CTpyKTypHasa opraHusaums BeLecTsa.

a1 ATomuncTnyeckast Teopusi. CTaHOBNEHNE COBPEMEHHOW TEOpUN CTpoeHus atoma (Teopumn anstoHa, ToMCoOHa,
Pesepcoppa)

42 CtpoeHue atoma Bogopoga no H.Bopy. MNoctynatel Bopa. Hegoctatku Teopuu.

43 Kopnycxynngo-BonHo%on ayanuam anektpoHa. Vigen NMnatxka, ae Bponns, ypasHenune WpeguHrepa, npyHumn
HeonpegenéHHocTu NenseHbepra.
CoBpeMeHHble NpeacTaBneHns o CTpoeHun atoma. KBaHTOBO-MexaHnyeckast Moaenb CTPOeHUst aToma.

44 MoHsiITME anekTpoHHOro obnaka. KBaHToBble yvcna. MpaBuna 3anonHeHns aToMHbIX opbuTanel anekTpoHaMu:
NPUHLUMN MUHUMYMa 3Hepruun, npaesuno XyHaa, npasuno Knevkosckoro, npuHumn Maynu.

45 Mepuoguyecknin 3akoH 1 nepuoguydeckas cuctema xummdeckmx anementoB [.M.MeHgeneesa. Nepnoanyeckas
Tabnuua kak rpadmyeckoe npeacTaBieHne Nepuoanyeckoro 3aKkoHa areMeHTOB.

46 MeTannel. O6Lwasn xapakTepucTumka.

47  |s- n p-meTannbl. ObLwas xapakrepucTmka

48  |d-meTannbl obLas xapakTepucTumka.
XumMuyeckasi ceasb. OOLLMe NpeacTaBneHns (3HepreTM4eckue u reoOMeTpUYECKMe XxapakTepuCTmKy CBa3n). Tunol

49 XUMUYECKOWN CBA3M (KOBarieHTHas, MOHHas, MeTannuyeckas) — onpegenenus. Npumepbl coeguHeHuni ¢
paccMmaTtpuBaeMbiMy TUNaMn CBA3EN.

50 KoBaneHTHas nonsipHasi u HenonsipHas cBsi3b. MexaHu3mbl 06pa3oBaHuMs (AOHOPHO-aKLENTOPHbIA M OOMEHHbIN).

51 MeToa BaneHTHbIX cBsA3en. OCHOBHbIE NonoxeHus. [IocTouHCTBa 1 HegoctaTku. Obnactb npumeHeHus. Opyrue

TEeopun onmncaHnaA KOBaneHTHOW CBA3N.




Teopusa mbpuansaumn. Bugbl rmbpuamsauun. CBA3b reomMeTpmm MOneKyn ¢ Tunom rmbpuansaummn. MNpumepsi

52
MOJeKyn c pas3fimtdyHbiM1 TUNamMun FI/I6pVILI,I/138LI,I/II/1.

53  [MoHHasa cBaAsb. Oblwas xapaktepuctuka. O6nacTe npuMeHeHus. MNpuMepbl BELLECTB C MOHHLIM TUMOM CBSI3M.

54  |MeTannuuyeckas cBs3b. O6LLan xapakTepucTuka. 3oHHasi TeopUs KpUCTanoB

5.2.2 TunoBble TeCcTOBble 3a4aHUA

He npegycmoTtpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayum, Kenchbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3aaHNA HAXOOATCH B NPUMNOXeHUU K gaHHon P

5.3 MeToguyeckne matepuansl, onpegensowme npoueaypbl OoeHUBaHUA 3HAaHUWA, YMEeHUHW, BnageHuin (HaBblKOB
1 (MNK) NPaKTUYECKOro OnbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4yalowerocs K npoMeXXyToyHoM aTrecTauum v nopsaok NMMKBMAALUM akageMnyeckom
3a0MKEHHOCTH

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauun perfaMmeHTUpoBaHO NoKanbHbIM HOpMaTMBHBIM akTtom CI6IMYIMTA
«lMonoxeHne o NpoBeAeHUM TEKYLLIEro KOHTPONS YCNeBaeMOoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyaoLwmxca»

5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUCUMnInHe

YcTHas X MucemeHHas X KomnbloTepHoe TecTupoBaHue Nhasg

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm nNo gUCLUUNInHe

* B TeueHne cemecTpa BbINOMHAETCSA KOHTPONbHasi paboTa.

* Bo3amoxHocTb nonb3oBatbeca [lepumognyeckon Tabnuuen anemeHToB [.M.MeHgeneesa, cnpaBOYHbIMU
TabnuuamMmM pacTBOPMMOCTM, KOHCTaHT guccoumaumm crnabblX SrekTPONUTOB, MPOM3BEAEHWIA PaCTBOPMMOCTMH,
CTaHOAPTHbIX 3NEKTPOAHbIX MOTEHUMANOB, CTaH4APTHLIX TEPMOOUHAMUYECKUX BENNYMH, KanbKyNAaTOPOM.

* Bpemsi Ha noaroToBKy oTBeTa Ha 3a4é€Te 45 MUHYT.

6. YHEBHO-METOOAWYECKOE U UHOOPMALIMOHHOE OBECNEYEHUE OUCLUNIIUHBI
6.1 YuebHas nutepartypa

ABTOp 3arnasue | M3paTenbcTBO [oa nspaHnsa | Ccbinka
6.1.1 OcHoBHas yye6Hasa nuTepartypa
Mpecc U. A. OcHoBbl 00LLen xummn CaHkr-lNeTepbypr: 2017 http://www.iprbooksh

XUMUNBOAT 0p.ru/67353.html

Bbapkosckui, E. B.,|O6wasa xumus MuHCK: BbilLoiiLuas http://www.iprbooksh

Tkaues, C. B., ' 2013 op.ru/35509.html
wkona

MeTtpyweHko, J1. I

6.1.2 lononHuTenbHasa yyebHasa nutepartypa

T.J1. Nykanuna [ n ap.] [O6was xumus [Teket] Y.1. ;[ M-Bo o6pasoBaHus u http://nizrp.narod.ru/o
y4yebHo-MeToanYecKoe Hayku PO, CM6ITYPT. — 2005 bshchen41.htm
nocobve CNno6.: CIerTyperi

N.C. Mwuxannosa [u|Xumus. WHameugyanbHbie http://nizrp.narod.ru/

apl 3agjaHua ansg ctygeHTtoB | metod/kafobshineorg
Kypca HEXMMMNYECKMX M-B0 06pasosanus u h/1.pdf
crneuuanbHoCTel [TekcT]: Hayé?]g?bﬁg(sr?;/;rl? T 2013
y4yebHO-MeToaMYeckoe B i
nocobve

T. 1. Nykanuna, W. C.[Xumua. (OcHoBbl xumun ans| M-Bo Hayku 1 BbICLLEO http://nizrp.narod.ru/

Muxannosa, Jl. Tl.|camocTtosTenbHoro obpasoBaHua PO, C.- metod/kafobshineorg

Appawesa, A. H.|nsyveHus): y4eb. nocobure MeTepb. roc. yH-T Npom. h/1600205290.pdf

BaxpyLwes TEXHOSOMMN 1 AM3anHa,

2020
BbiCLU. LK. TEXHOMOMMK U
aHepreTukm. - CaHkT-
MeTepObypr : BLUTO
Cnerynta

JI.M. Appawesa, T.J1.|lMpakTrkym no oben xumun| M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/

JlykaHuHa, N.C.|[TekcT]: y4eb. nocobue Hayku PO, BLUTS 2017 metod/kafobshineorg

Muxannosa cnerynTa. - CMeé.: h/19.pdf

BWT3 Creryrntn




Mpecc, U. A. Xumus CaHkT-lNeTepbypr: http://www.iprbooksh
HaumnoHanbHbIn op.ru/71710.html

. 2014
MWHeparbHO-CbIPbEBOW
yHuBepcuteT «[ OpHbIN»
T.J1. Jlykanuna, T.T.|XvMmnyeckuin MUHUMYM. http://nizrp.narod.ru/
OBUMHHMKOBA Knaccebl HeopraHNU4eckmx metod/kafobshineorg
COEaUHEHUN. CtpoeHune|M-Bo obpasoBaHms U HayKK h/2018_07_07_01.pd f
BewecTtBa. Pacteopbl ( anal P®, CM6ITYPII. — CI16.: 2010
camocTosiTenbHON  paboThbl ChnertTypPn
ctygeHtoB) [TekcTt]: yu4eb.
nocobve

6.2 MNepe4yeHb NnpodeccMoHanbHbIX 6a3 AaHHbIX 1 UHPOPMAaLMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OneKTpoHHO-6MBbnMoTeyHas cuctema «AbyKe» [OnekTpoHHbI pecypc]. URL: https://iwww.ibooks.ru/

OnekTpoHHag 6ubnuoteka BLUTS CMB MNYMNTA [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

MHdopmaumoHHaa cuctema «EguHoe okHO poctyna k obpasoBaTenbHblM pecypcam. Pasgen. Xumusa»
[OnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7

PedepaTtnBHas n cnpaBovHas 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [OnekTpoHHbIn pecypc]. URL:
https://www.scopus.com

Bubnuoteka XvmMmunyeckoro dakynbTeTa My [OnekTpoHHbIn pecypc] URL:
http://www.chem.msu.ru/rus/library/welcome.html

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpPaHAeMoro NporpamMmmMHoro obecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue MaTepuanbHO-TeXHMYeCKon 6a3bl, Heo6xoAMMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyanTtopus OcHalleHue
MynbTmeauminHoe obopynoBaHue, cneunanmanpoBaHHas mebenb, gocka
JlekumoHHas Y A PYA H P A
ayauTopusi
Habop nabopaTopHbii ans  NpoB-aeHus paboT no xumum, pH/ HB — meTpsbl, Beckl nabopaTopHbie,
5-211 TepMocTaT, gucTunnatTop. XmmMmuyeckas nabopatopus kadegpbl 00Len n HeopraHMYeCcKom XMmMmnm

C HeoOXoouMmbIMKM peakTMBamMu U nabopaTopHbiM oGopyaoBaHMeM (NPOOUPKKM, NNaHWeTbl C
HabopoM peakTMBOB, CTaHAAPTTUTPbLI U Mpoyee).




MpunoxeHue

MpunoxeHune

paboyen nporpammbl ANCLMMINHbI XUMUNA

HaumeHoeaHue OUCL(U”ﬂquI

no HanpaeneHuto nogrotoBkn 13.03.01 TennoaHepreTuka 1 TENNOTEXHUKA
HanmeHoBaHwue Ol (npodung): MNMpomblwneHHasa TennoaHepreTnka

5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3afaHus (3apayn, Kenchbl)

Ne n/n |

YCnoBus TMNOBbIX MPaKTUKO-OPUEHTMPOBAHHbLIX 3adaHun (3agay, Kemcos)

CewmecTp 1

1

OnemeHT HaxoauTcsa B YeTBepTOoM nepuoge, VA rpynne. Onpegennte nopsaKkoBbIn HOMEP 3rieMeHTa U
COCTaBbTE AMNEKTPOHHYI0 opmyny ero atoma. K kakomy ceMencTBy afieMeHTOB OH OTHOCUTCA? HasoBute
€ro 9rneKTPOHHbIE aHaNorn.

HokaxwuTte, yto And anemeHToB |IA rpynnbl neprnoanyeckn NoOBTOPSETCS SMNEKTPOHHAs KoHdUrypauus
BaleHTHbIX YPOBHEW.

O6bAcHMTE CTPOEHME MONEKYMbl aMMMaka Ha OCHOBE METO4a BaneHTHbIX CBA3EWN

Mpun nponyckaHmn cepoBogopoaa Yepes 6pomHyto Bogy obvemom 50 mMn Bbinan ocagok cepbl Maccomn
0,189 r. OnpefenvTe MONSIPHYIO KOHLEHTpauuo 6poMa B pacTBope 6pOMHON BOAbI, ECNU BbIXOA CEpbl
coctaemn 90%.5

PaccuuTanTe nameHeHne aHTanbNun B peakuum ropeHms ceposogopoga H,S(r.)+ 1720, = H,O(k.) +

SO,(r.), ecnu n3BecTHo, 4YTO TeNNOTbl 06pa3oBaHms (AH? 208 ) BewectB Ans H,S(r.), H,O(k.) n SO,(r.)

paBHbl cooTBeTCTBEHHO —20,17 kx/Monb, —286,0 kx/mMonb, —297,0 kx/Monb. 3anuwnte
TEPMOXUMUNYECKOE YpaBHEHUE peakumun. Onpegenute TUN peakLmmn: 3K30- U aHZoTEPMUYECKas.

PaccuuTanTte nsmerHenne cesobogHon aHeprum Mmbbca B peakumm ropeHus ceposogopoga H,S(r.)+ 120,
= H,O(k.) + SO,(r.), ecnu n3BecTHo, YTO M3MeHeHusa cesoboaHom aHeprum 'mbcca obpasoBaHuns  (

AG]? oo ) BeLLECTB Anst HoS(r.), H,O(k.) 1 SO,(r.) paBHbI cooTBeTCTBEHHO —33,8 KIDK/MOnb, —237,24

k[x/monb, —300,2 k[x/Mmonb. Onpegenute BO3MOXHOCTb CaMOMPOU3BOSIbHOIO NPOTEKAHUSA LaHHON
peakuMM npu cTaHAAPTHbIX YCIOBUSIX.

BbluMcnnTb HaYanbHbIE KOHLEHTPAaLMM MONEKYNAPHOro xrnopa v okcuga yrnepoga (1), a Takke KOHCTaHTy
paBHOBECUS, eCinin paBHOBECHbIE KoHUeHTpaumu: [Cl,] = 0,3 monb/n; [CO] = 0,2 monb/n; [COCI,] = 1,5
Morb/n.

CKOnbKO MO Macce HY>XHO B35Tb €4KOro Kanu u BoAbl, YToObl NpurotoButb 75 n 12%-Horo pacreopa ¢
nnoTHocTblo = 1,1 r/mn. OnpegenvTte ero MossiPHY0 KOHLEHTpauuio.

HanucaTb ypaBHeHMS rmaponusa, kaueCTBEHHO onpeaennte pH pacTBopa u onpeaennts TUN rMAponM3a
Ha npumepe conent  ZnCl,, K;SO3 u Cr,Sa.

10

CocTaBbTe MOHHO-3MEKTPOHHbIE CXEMbI CNEAYIOLLNX 0.B.p.:
a) Nal + H,SO4(koHU.) — I, + SO, + Na,SO, + H,0

6) K,Cr,07 + NaCl + H,SO,4 — Cl, + Cry(SOy); + K,SO,4 + Na,SO, + H,0

11

Paccuutate O[1C cTaHgapHOro MeaHo-LMHKOBOMO rafibBaHU4eCcKoro anemeHTa. CoctaBuTb CXeMy
rarbBaHU4YeCKOro afiEMEHTa, HanMcaTb YpaBHEHUS peakLui, NPOTEKAOLWNX HA KaTOAe U aHO4E U
CYMMapHO€e ypaBHEHME 3TUX MPOLECCOB.




