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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1Uenbaucumnnunsi:LienammocsoeHunaancumnnmHbl« O6LLaanHeopraHnYeckaaxuMmsi» ABNAeTCACo3aaHneL e
JIOCTHONCTPYKTYPbIZHAHMNMNOTEOPETNYECKMMUMPAKTNYECKMMOCHOBaMOGLLIEMMHEOPTaHNYECKONXUMIUM, HEOOXOANMBIXANSY
CMNELIHOro0CBOEHNAONCLIMNITMHECTECTBEHHOHaYYHOronNpPodeCcCcMoHabHOrOLMKIOB.

OcHoBHbIMU3agavammkypca« ObLlennHeopraHM4eckonXMMnmM» iBNsieTcaobydeHnecTy4eHTOBOCHOBaMdyHaame
HTarnbHbLIX3HAHMNOCTPOEHMNBELLECTBUCBONCTBaXMaTepnmmopMaxeecylilecTBoBaH1A, aTakkedopMMpoBaHMeCOBpeMeH

HbIXHay4HbIXNPeACTaBNEHNNOABNEHNSX,KOTOPLIMUCOMNPOBOXAAIOTCANPEBPaLLEHUA0AHUXBELLECTBBAPYrMEnpUnpoTeKaHn
NXUMUYECKUXPEeaKLUNA.

1.23agaungncumnimuHbl;

*3yyeHneTeopeTMHECKMXOCHOBOOLLIEIHEOPraHNYECKOMXMMUN(COCTaB,CTPOEHNENXUMNYECKMECBOMCTBANPOCTbIX
OCHOBHbIXBELLECTBUXNMNYECKUXCOEAMHEHNI,CBA3LCTPOEHNSIBELLIECTBACYCIIOBUAMMUNPOTEKAHUSXMMNYECKUXNPOLLECCOB. 3
aKOHOMEPHOCTUNPOTEKAHNSXMMUYECKUXTNPOLIECCOB, TEOPUSIPACTBOPOB,0KUCITUTENBHO-BOCCTAHOBUTENbHbIENPEBPALLEHUS

*OBnageHvedyHgamMmeHTanbHbIMUNPUHLUMNAMUNMETOAAMUPELLEHUSHAYYHO-TEXHNYECKMX3a4au

'(DOpMVIpOBaHVIeHaBbIKOBI'IOI'IpVIMeHeHVII-OTeOpeTVILIeCKVIX3HaHVII7IJJ,J'IF|06'bF|CHeHI/IF|pe3yJ'I bTaTOBXUMUNYECKNXIKCMNEpP
MMEHTOB;

*dOpMMPOBaHNEYCTYJEHTOBOCHOBECTECTBEHHOHAYYHOMKAPTUHBIMUPA
*O3HaKOMIEHMECTYAEHTOBCUCTOPUENAMNIOrMKONPA3BUTUSXMMUMUNOCHOBHBIXEEOTKPBITUIA.

1.3Tpeb6oBaHuAKNpesBapUTENIbHONNOANOTOBKEOOYyYaloLLerocs:

MpepBapvTenbHasinoAroToBKanpeanonaraeTco3aaHNe0CHOBbIANAMOPMUPOBAHMSIKOMMETEHLIMIA, YKa3aHHbIXBM.2
,IPUN3YHEHUNONCUUNIIVH:

MaTtematuka
dusunka

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlNK-1: Cnoco6eH u3y4yatb, aHanNuM3npoBaTb, MICNOJSIb30BaTb MEXaHU3Mbl XMMNYECKUX peaKkLui, NpoMcxXoasumx B
TEXHOJIOTMYECKUX NpoLeccax U OKpyXKarolemMm Mupe, OCHOBbIBasiCb Ha 3HAHUSAX O CTPOeHMM BellecTBa, npupoae
XWMUYECKOW CBA3M U CBOMNCTBAX Pa3fiMYHbIX KNAacCOB XMMUYECKUX 3NIeMEeHTOB, COeAMHEHUN, BeLeCcTB U
matepuanos
3HaTb:TeopPEeTUYECKNEOCHOBLIOOLLIENNHEOPFraHNYECKONXMMUNMNOHMMATLNPUHLMNBICTPOEHMSIBELLLECTBANMNPOTEKAHNUAXUM

NYEeCKUXNPOLIECCOB.
YMeTb:BbINONHATLOCHOBHbLIEXUMUYECKMEONEPALIMN.

Bna,qub:TeopeTI/I‘-IeCKVIMI/IMeTO,Cl,aMVIOI'II/IcaHI/IﬂCBOVICTBI'IpOCTbIXVICJ'IO)KH bIXBELEeCTBHAaOCHOBEAJTIEKTPOHHOIoCTpoeHnAnxa
TOMOBU I'IOJ'IO)KeHI/IFIBnepI/IOJJ,VI‘-IeCKOVICVICTeMeXVIMI/I‘-IeCKI/IXGJ'IeMeHTOB,SKCI'IepVIMeHTaJ'IbH bIMI/IMeTO,ElaMI/IOI'Ipe,CleJ'IeHVIﬂ(*)I/B
VILIeCKVIXVIXVIMVILIeCKVIXCBOﬁCTBHeOpFaHVNeCKVIXCOGLI,VIHeH WA,

OlNK-2: Cnoco6eH ucnonb3oBaTtb MaTemMaTuieckue, ousnyeckue, pusnNKo-XxMmMmieckme, XumMm4eckme MetToabl
Ans pelleHus 3agayd npoceccMoHanbHON AeATeNIbHOCTU
3HaTb:3NEeKTPOHHOECTPOEHNEBELLECTB, Pa3NIMYHbLIETUMBIXMMWUYECKOMNCBA3N, TEPMOLMHAMMYECKMEedYHKLMW,NO3BOMNAIOLLNE

CYANTbOBO3MOXHOCTUNPOTEKAHUSXNMNYECKUXNPOLLECCOB.
YMeTb:1MCnonb30BaTbXMMUYECKNE3aKOHbI, TEPMOANHAMNYECKMECTPABOYHbIEAAHHLIENKONTMYECTBEHHBIECOOTHOLLEHNSO0L,
eliMHeopraHn4yeckonxmMmmanspeLleHnanpodeccmoHanbHbIx3agay.

Bna,qub:HaBbIKaMVIpa6OTbIHaCOBpeMeHHbIXI'IpI/IGOan,I'IO3BOJ'IF|POLLLI/IXOLI,eH I/ITb(*)I/I3I/IKO-XI/IMI/I‘-IeCKI/IexapaKTepVICTI/I Kunsellie
CTB.




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

HaumeHoBaHve 1 cogepxaHune pasgernos,
TeM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypcansa 3A0)

KoHTakTHasipaboTa

Tlek.
(4acbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHOBaLU.
dopMbI3aHATUI

Paspgen 1. CtpoeHueBeLlecTBa

Tema 1. CtpoeHve aToma. YpaBHeHME
LWpeawnHrepa. NoHATME BOTHOBOW OYHKLIMN.
OHepreTnyeckme xapakTepucTukm atoma.
OcHoBHble  3akoHbl  xumuu.  Knaccel
HeopraHM4yeckux  COeOMHEHUA U UX
CBOWCTBA.

NabopatopHass pabota Ne 1. Knacchl
HeopraHM4YeCcKUX CoeaNHEHUNA.

14

nn

Tema 2. Mepuognyeckas  cucrtema
anemeHtoB [O.MN. MeHnpeneeBa. [loHATne
3NEeKTpooTpULATENBHOCTM U cpoacTBa K
ANEKTPOHy. S-, p-, d-, f- a3nemeHTbl.
BaneHTHOCTM 3NEeMEeHTOB T[MaBHbIX WU
no6oyYHbIX noAarpynm.

OcCHOBHble 3aKOHbI XUMUN, 3aKkoH
3KBUBANEHTHbIX COOTHOLLEHWUIA.

14

HU

Tema 3. Xumudeckaa cBaA3b. Teopus
XUMUYECKNX CBA3en. Xumumyeckas CBs3b
MOHHOro Tuna. KoBaneHTHass  CBS3b.
FeomeTpnss  mMonekyn no wmetoay
BaNeHTHbIX CcBSA3EN. Mbpunansaums
3MEKTPOHHbIX opbuTanen. MeTtoq
MONeKynspHblx  opbutanen. CTtpoeHve
OTAEenbHbIX MOMEKyn C  KOBafeHTHOW
CBS3bl0. eTepoaToOMHbIE MOREeKynbl.
KoopanHauunoHHble coeauHeHnsa. Teopwus
KpUCTannmnm4eckoro nons nuraHaos.
Mony4yeHue KOOPAMHALNOHHbIX
coegnHeHnn MpumeHeHne
KOOPAMHALMOHHbIX coeguHeHun B
pasnuyHbIX 06NACTAX TEXHUKMU.

JTabopaTtopHasapaboTa Ne 2.
KoopauHaumoHHblecoegUHEHUS.

24

HU

Pasgen 2. OCHOBHble 3aKOHOMEPHOCTU
XUMUYECKMX MPOLECCOB

Tema 4. Xummnyeckas
TepMoanHaMmmka.OCHOBHbIE
3aKOHOMEPHOCTN XUMUYECKMX MNPOLECCOB.
OHTanbNusa XMMNUYECKUX peakumin. SHeprus
aKTuBaLUun. 3akKoH lecca.Pabota
XMMUYECKOWN peakumu. CraHpapTHoe
coctosiHme. CTaHOapTHbIM  noTeHuman
'mbbca. YcnoeBme CcamMONPON3BOSbHOIO
NpoTeKaHUs XMMNYECKON peaKkLmnu.

12

HA




Tema 5. Xumuueckaa KunHeTuka. KuHeTuka
XUMUYECKMX peakumin. 3akoH OeNCTBYHLMX
Macc. CKOpOCTb  XMMMWYECKUX  peakuumn
YpaBHeHue AppeHuyca.

Tema 6. Xnmumyeckoe paBHOBecue. YYeHue o
paBHOBeECUU. KoHcTaHTa paBHOBeECUS.
3aBMCMMOCTb  KOHCTaHTbl paBHOBeCUs  OT
TemnepaTypsbl.

Pasgen 3. TeopuspactsopoB

Tema 7. PactBopbl. Npouecchl pacTBOpeHUs.
O6wwe cBowcTBa pacTBopoB. 3akoHbl Payns.
KoHUeHTpaunmpacTBOpOB.
lMpoueccbipacTBOpeHUS n
NPUroToBNEHNEPACTBOPOB.

Tema 8. OnekTponuTudeckass guccouunauust.
KMCnoTHO-OCHOBHbIE B3aUMOAENCTBUS.
[Ounccoumnauus KMUcnoT " OCHOBaHUN.
OnpepneneHne cunbl KACNOT MO UX dopmyre.
KoHcTaHTagmuccoumauunm.
MN30TOHMYECKUNKOIDPULIMEHT.
CunbHbIEANEKTPONUTBI. AKTUBHOCTb,
KOO PULMEHTAKTUBHOCTMW.

Tema 9. Cnabble anekTponutbl. 3akoH
pa3baBneHus OcTtBanbaa. CteneHb
anccoumaumn. MloHHoe npounsseaeHvne Boabl.

JlabopatopHaa pabota Ne 3.1. CwunbHble
anekTponuTbl. JlabopaTtopHas pabota Ne 3.2.
CnabbleaneKkTponuThbl.

Tema 10. MponsseaeHune
pacTtBopuMocTu.l[1ponsseaeHme
pacTBOPMMOCTW. MpyMeHeHne KOHCTaHThI

paBHOBecus AN aHanuMsa  XMMUYEeCKux
paBHOBECUWN Ha MPUMEpPE MOHHbIX peakLuui.

Tema 11. Conun. VIOHHbIE  YypaBHEHWs.
Mvoponus. CteneHb rngponusa, KOHCTaHTa
rmagponu3a. OCHOBHblE CBeAEeHWss O Teopuwn
conbBocuctem. ConbBartauus.

JlTabopaTopHasi pabota Ne 4. M'mgponus conen.

Paspen 4, OkucnuTenbHo-
BOCCTaHOBMUTENbHbIENPeBpaLLeHs

12 HA
14 HU
12 HU
10 HU
10 HA
10 HA
10 HA




Tema 12. Tunbl OKUCNUTESbHO-
BOCCTaHOBMUTESbHbIX peakuui.
MexmonekynapHoe OB, BHyTpuMonekynsipHoe
OB, [ncnponopunoHnpoBaHue.

Tema 13. MeToabl paccTaHOBKM
KO3(pPMLUMEHTOB.  OMEKTPOHHbIN  HanaHc.
MeTopg nonypeakuuin.

JlabopaTopHasi pabota Ne 5. OkucnutenbHo-
BOCCT@HOBMTENbHbIE NPEBPALLEHNS.

Pasgen 5. QnekTpoXMmMn4ecKMenpoLecchl

Tema 14. OJnNeKTPOXMMUYECKME MPOLIECCHI,
obume 3aKOHOMEPHOCTM WX  MPOTEKaHUS.
3aKoHbI dapages. MNoHaTus [JBOWNHOro
3MNEKTPUYECKOrO  CNosi U 3MeKTPOAHOro
noTeHuuana.

lanbBaHnYeckun  anemeHT.  CTaHOapTHLIN

BOAOPOAHbLIN  3MEKTPOoA. OneKTpoaHbIN
noteHumnan. Pabora ranbBaHN4eCKOro
aremMeHTa.

Tema 15. TloHATME  3MNEKTPOXUMMMYECKOrO
noTeHuunana. YpasHeHvne HepHcTa.

Tema 16. OnpegeneHve  HanpaBreHus
OKUCINUTENBbHO-BOCCTAHOBUTENBHOIO
npouecca.

Tema 17. OnekTponus. INeKkTponua pacTtBopoB
" pacnnaBsoB conemn. MpaBuna
BOCCT@HOBIIEHUS] Ha Katoge M OKUCIEHWUst Ha
aHoge.

Tema 18. 3JnekTpoxumuyeckue npoLEecCbl B
TexHuke. 3almnTHble NOKpbITUA. [poTekTopHas
3awmra. AHoaHOe oKcuanpoBaHue.
XVMNYECKNENCTOUHMKUTOKA.
BbinnaskaantiomMuHus. Npoueccbikopposunu.

Paspgen 6.
CBolicTBaHEOPraHNYECKNXCOEAMHEHWI

Tema 19. Ob6wWasa xapakTepucTMka 3NeMeHTOB
rmaBHbIX NOATPYMN U UX COEAUHEHWIA.
JTabopatopHasa paboTta Ne 6. O6Lne cBoncTBa
MeTansnos.

8 HU
16 HU
10 HU
12 HU
10 HU
8 HU
8 HU
10 HU




Tema 20. ManoreHbl U UX COEOUHEHUS.
OnemeHTbl MOArPYNMbl KACNOpoAa U KX
BaXXHEWLUNe COeOMHEHUS. ONeMEeHThI
MOArpynnbl  asoTa W WX BaXHeWwwne
COeaUHEHUS.

JlabopaTtopHas pabota Ne 7. ManoreHbl u
NX coeanHeHMs.

JlTabopaTopHasi pabota Ne 8. Cepa u ee
CoeaVHEHMSI.

JlTabopaTopHasi pabota Ne 9. A30T 1 ero
COeaVHEHMS.

Tema 21. OcobGeHHOCTU CTpOeHus
yrnepoga, ero MoaudmKaunm,
NpupoAdHble COEOMHEHUs!, TEeXHU4YecKune
npoaykTbl. KpemHuin, ero coeguHeHwus,
NPMPOAHLIE U UCKYCCTBEHHbIE CUIUKATLI.
OneMeHTbl NoArpynnbl repmaHus.
JlabopatopHasapabota Ne 10. Onoso,
CBUHeL,.

16

HU

Tema 22. OnemeHtbl | — Il rnaBHbIX
noarpynmn, uUX XMMWYEecKue CBOWCTBA U
Ba)XHeWLIne coeanHeHus.

12

HU

Tema 23. d - oanemeHTbl, obuas
XapakTepucTuka, ocobeHHoCTH,
BaXXHEWLUNE XMMWUYECKME COEOUHEHUS.
Fe, Co, Ni, Cr, Mn - cBowuctBa u
XUMUYECKME COEONHEHUS.
NabopatopHas pabota Ne 11. Xpowm,
MapraHeL, Xerneso.

10

HU

WUtoro B cemecTpe (Ha kypce anga 3A0)

12

HU

KoHcynbTauum n npomexyTrodHas
aTTectauus (Ok3ameH)

12

20

274

13

Bcero koHTakTHas pab6orta n CP no
AUCUUNIvHe

37

287

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHoM He NPesyCcMOTPEHO

5. ®OHJ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUK
5.1 OnucaHue nokasaTtenen, KpUTepueB U CUCTEMbI OLLEHUBaHUA pe3ynbTaToB o6yveHus

5.1.1 NMokasaTennoueHnBaHUA

KogkomneteHuumn

MokasaTenuoLleHMBaHMAPe3ynbTaTOBOOYYeHMS

HanmeHoBaHueoueHo4YHOrocpeacTea

OnK-1 peLueHnio 3aaad

npakTn4ecknx 3agad

ANEeMEHTOB

1. Wsnaraetr 6asoBble
npeacTaBreHne 0 XMMUYECKUX SABMNEeHNAX
2. [leMOHCTpUpYET NpUMEHEHNE 6a30BbIX XUMUYECKUX 3aKOHOB K

XnMn4yeckune

3aKOHBbI

n

nveet

3. V|CI'IOJ'Ib3yeT TeopeTnvyeckme 3HaHnAa no Xmumun ana pelueHna

4. Nmeet npeactaenieHne O CTPOeHUUn aToMOB pPasfinYHbIX

1. Bonpocbl ycTHoro cobecefoBaHus
2. [pakTuko- OpMEHTMPOBAHHbIE
3afaHus

1. MNoHnMaeT cBSI3b MEPUOAMYHOCTU CBOWCTB 3NEMEHTOB C
OnK-2 XMMUYECKUMMW CBOUCTBaMM PasnnyHbIX COEANHEHWIA
2. YmeeT cBfi3aTb CTpOEHMe BelecTBa C XUMWUYECKUMM

1. BonpocblycTHorocobecegoBaHus
2. MNMpakTuko-




aToOMOB W MOMe-KyI, a TakkKe C XMMUYECKMMU CBOMCTBaAMM PasfUYHbIX
coeaunHeHnn

3. MoxeT onpeaennTb BO3MOXHOCTb MPOTEKAHMA XUMNYECKNX pPeakLni
npyv  3afaHHbiX  TEPMOAMHAMMUYECKMX  YCMOBUSIX,  MOMb3YsAChb
CMpPaBOYHbIMU AaHHbLIMU

OPUEHTMPOBaHHbIE3aAaHUSA

4, YMeeT paccuuTbiBaTb CKOPOCTb MPOTEKA-HUS  XUMUYECKUX
npoLieccos

5. YmeeT onpegensitb  MNPUCYTCTBME  Pa3NMYHbIX  KIacCcoB
HEOpPraHWYeCcKMX COEOUHEHUIA MO  KAYEeCTBEHHbIM  XMMMUYECKUM
peakumam

5.1.2 Cuctema 1 KpMTEpUMOLIEHMBaHUSA

KputepumoLieHMBaHNACHOPMUPOBAHHOCTUKOMMNETEHLMIA

LLikanaoueHnBaHus
YcTHoecobecenoBaHue MNMucbmeHHaspaboTa

Ob6yuyatowuicsa rnokasbiBaeT
BCECTOPOHHEE U  rnybokoe  3HaHue
OCHOBHbIX XUMUYECKNX 3aKOHOB, |ObyyaloWnics  OEMOHCTPUPYET  MnpaBuiibHOE
cBOOOOHO OpPUEHTUPYETCA B OCHOBHLIX |MIOHMMaHWE  YCNoBUSA  3ajaun,  BrageHue
MOHATUSAX, TEPMMHAX W oOnpenerieHusix |HaBblkamu ero aHanmsa, Bblbopa HyXXHbIX 3aKOHOB
npuv OTBETE; YCBOWUI OCHOBHYIO U 3HAKOM C (U cbopmyn  Oona  ee  pelleHus, 3HaHue

5 (oTnnyHO) OOMOMHUTENBHON NMTEPaTypon; MOXET [pa3mMepHOCTEN XUMUYECKUX BENUYUH. YMmeeT
OOBACHUTL ~ B3aMMOCBSA3b  OCHOBHbIX |[NPUMEHATL  MaTeMaTUYecKMn annapat  ans
XMUMUYECKMX 3aKOHOB M MX 3Ha4YeHWe Ans [peanusauun nnaHa pelleHus 3agadun. Monyuun
nocriegytoLien npodeCCUoHanbHOM [NpaBubHbIN oTeeT 7 MOXeT ero
OEeATENbHOCTN; MPOSIBNSIET TBOPYECKUE [MHTEPNPETUPOBAaTD.
CMOCOBHOCTU U LUMPOKYK 3pyauLMio B
ncrnonb3oBaHUM y4ebHoro matepuana.

. _ |Obyyvatowmiica  geMOoHCTpupyeT  JocTaTo4vHoe

OByuatowniics NokasblBaeT AOCTATOUHBIN (o manme  yonosus  3ajaun,  BnapeHue

4 (xopoLuo)

YPOBEHb 3HAHUN OCHOBHbLIX XUMWYECKUX
3aKOHOB, OPWEHTUPYETCH B OCHOBHbIX
NOHATUSIX U OMNpeAeneHusix; YCBOWN
OCHOBHYIO ~ nuTepaTtypy;  JomnyckaeT
He3HauuTenbHble  MOrpeLlHoOCT!  Mpu
OTBeTax Ha BOMPOCHl 3K3aMeHaLMOHHOro
Guneta W [OMOMHWUTENbHLIE BOMPOCHI
npenogaeaTens.

HaBblKaMK ero aHanusa, BbIoopa Hy>HbIX 3aKOHOB
n copmyn gna ee pelweHus, 3HaHue
pa3mMepHOCTEN XUMMUYECKMX Benu-4unH. [lonyckaeT
He3HauuTEmNbHbIE MOrPELUHOCTU NPU NPUMEHEHUU
mMaTemMaTUyeckoro annapata [Ans peanusauuu
nnaHa peLleHus 3agauu.
MonyynnnpaBunbHBINOTBET,
HOWCMbITLIBAET3ATPYAHEHMUSAC

3 (yooBneTBOpUTENbHO)

O6yvatowmnca  nokasbiBaeT  3HaAHWS
yyebHOro martepvana B MUHUMAIbHOM
obbewme; MOXeT cchopmynunpoBsaTb
3aKOHbI XUMUW, MOHATUSA WU ONpeaeneHus,
HO npu 9ToM, pJonyckasi ©Gonbluoe
KONMMYECTBO HEMPUHLMNNAMbHBLIX OLLUMOOK;
3HAaKOM C  OCHOBHOM  NMTepaTypoWu;
JONnycKaeT CyLIeCTBEHHble OWMWOKM B
OTBETE HA 9K3aMeHe, HO  MOXeT
yCTpaHutb  MX Nod — PYKOBOACTBOM

OOyvatowmicss BHMKAEeT B CMbICIT  YCNOBMS
3aa4u, NOHMMAET NNaH ee peLLeHnsl, O4HaKo, He
MOXeT B MONMHOM Mepe C  MNOMOLLbIO
mMaTemMaTuyeckoro annaparta peanu3oBaTb ee
peLueHue.
3HaeTpa3MepHOCTUXMMUYECKUXBETTUYMH.

2 (HeypoBneTBOPUTENBHO)

O6yyarwmincs He MMeeT [OCTaTOYHOro
YPOBHSI 3HaHWUS OUCUMMNIVHBI, HE MOXeT
ChOpMynMpoBaTb  OCHOBHblE  3aKOHbI
XUMUW;  MAOXO  OpPWUEHTUpyeTcs B
OCHOBHbIX MOHATUSIX W OMpeaeneHnsx;
NPakTU4eCKN He 3HAKOM C OCHOBHOW
nuTepaTypou; JonyckaeT npu oTBeTe Ha
9K3aMeHe CYyLLUEeCTBEHHble OWWNOKN U He
MOXEeT  YCTpaHuTb UX [Jaxe nog
PYKOBOACTBOM npenogasaTtens.

MonbiTka CAMCbIBAHUS,, WCMOMb30BaHMUS
HepaspeLleHHbIX TEXHUYECKMX YCTPONCTB
UnM nonb3oBaHWe MNOoACKa3KoW [ApYroro
yenoBeka.

Obyvalowmiicss He MOXeT npoaHann3MpoBaTb
yCrnoBue 3ajayn, HameTUTb NNaH ee peLUeHUs
NIOX0 OPUEHTUPYETCH B XUMUYECKUX BENUYMHaXx,
He BnageeTr MaTemMaTU4yeckum  annapaTom.
MpepcraeneHneyyxonpaboTsl,
OTKa30TBbINOMHEHNA3aAaHNS

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANS OLeHKN 3HAHUNA, YMEeHUN,

HaBbIKOB U (MNK) ONbITa AEeATENIbHOCTU
5.2.1 Nepe4yeHbKOHTPOJIbHbLIXBONPOCOB

Ne n/n |

®opMyNMPOBKUBONPOCOB




Kypc 1

OcCHOBHble cBefeHUs 0 CTpoeHunn aToma (COCTaB N pasmMepbl aTomMa, 3apaibl U MaccCbl YacTul, atToMHaaA Macca,
VI30TOI'IbI). PaBHOBeCVIeCVICTeMbIMVIKpOLIaCTVILI,. q)aKTOpr, BIMUAKOLWNEHaCOCTOAHNEPAaBHOBECUA.

KBaHTOBO-MexaHu4eckas mogesnb CTpOeHund aTtoma. OCO6eHHOCTVII'IOBeJJ,eHVIFlMVIKpO'-IaCTVILL.

®yHKUMA BeposiTHOCTU. BonHoBoe ypaBHeHue LpeanHrepa, ero gmsnyeckuii CMbICH (3MneK-TPOHHAas NMOTHOCTb,
OCHOBHbI€ MOHATMSA O KBAHTOBBIX YMcnax, atoMHas opbutans(AO)).

KBaHTOBbIE YMcna (rnaBHoe, N06oYHOE, MarHMTHOE M CMMHOBOE KBaHTOBbIE YMcna). ATOM-Hble opbutanm
(dbopMbI M NPOCTPAHCTBEHHOE PACMNOSIOKEHNE, MPUYMHBI CYLLLEECTBOBAHNS PasnnyHbIX opMm).

PacnonoxeHne aTomMHbIX opbuTanei no aHeprusam. SNeKTpoHHble (POPMYIbl 1 SHEpPreTuye-cknue anarpammel
aTomos. [Npasuno XyHaa, npuHumn MNaynu, npasuno Knevkosckoro (no-kas3aTb Ha npumepe s-, p-, d-n  f-
31EMEHTOB).

Mepuoguyeckme cuctTemMbl ANIEMEHTOB, NEpPUOANYECKNIA 3akoH. CTpoeHne Tabnuubl MeHae-neeea. CesA3b
NonoXeHns aneMeHToB B cucteme MeHgeneeBa ¢ X XMMUYECKMMUM CBONCTBA-MMU (S-, p-, d-, f- anemeHThl).

BHewwHun sHepreTnyeckmit ypoBeHb. BaneHTHOCTb arieMeHTOB rnaBHou 1 NoboYHOWM Noa-rpynn (BaneHTHble
3NEKTPOHbI, CBA3b BafIEHTHOCTU C XMMUYECKMMI CBOMCTBaAMUN 3reMeH-ToB). MeTannmyHocTb
HEMETaNIMYHOCTb CBONCTB (3HEPrNst MOHU3ALMKN U CPOACTBO K SNIEKTPOHY, 3NEKTPOOTPULIATENBHOCTD).

O6pasoBaHune NpocTbix Monekyn. KoBaneHTHas xumudeckas cBsA3b (KXC). Tunbl KXC (NonapHas, HenonsipHas,
WOHHas, MeTannuyeckas). XapakTepucTuKk/ KOBaneHTHOM XMMUYECKON CBS3N (HanpaBreHHOCTb,
HacbILLLAeMOCTb, SHEPIUs, ANMHA, NOMSIPHOCTb).

HanpaBneHHOCTb KOBaneHTHON XMMUYEeCKON CBA3M ((hopMbl NepeKkpbiBaHNSE aTOMHbIX OpOu-Tanewn, Tunbl
nepekpbIiBaHus: [1-, [1-, [1- nepekpbliBaHUs1). OCHOBHbIENOHATUSA 0 MexaHu3maxnepekpbiBaHus AO (MBC n MMO).

10

MexaHuambl nepekpbiBaHnsa AO: MmeToz BaneHTHbix cBsdent (MBC). Cnocobbl nepekpbiBa-HUSt (OOMEHHbINR,
OOoHOpHO-akuenTopHbiv (OA) n gatusHein). Mmbpugunsaums AO.

11

Tunel rmb6punamnsaumm AO: sp-, sp2-, sp3-, sp3d-, sp3d2- 1 ux cBa3b ¢ bopmamm Monekyn (Mpumepsbl
06pa3oBaHnsi pasnnyHbIX OPM MONEKy).

12

MexaHuambl nepekpbiBaHnsa AO: MeToa MonekynsipHeix opbutaneit (MMO). O6wme NpuH-UmMnbl 1 cxema
noctpoexnsa monekyn no MMO.

13

MeToa MonekynspHbIX opbutanen: npnyYnHbl 06pa3oBaHMA CBA3LIBAIOLLEN 1 paspbIXNsoLLen opbuTtanein,
pacnonoxexHne MO no aHepruam. KpatHocTbeBsAsn. [NpumepbiobpasoBa-Huamonekyn O2 n NO.

14

MexaHnambl nepekpbiBaHusa AO: MMO 1 MBC npeumyLecTBa 1 He4OCTaTKN Ha Npumepe 06pa3oBaHNSA MOSTIEKY
02 (gokasaTb Hanu4yme napamarHuTHbIX CBOMCTB), H2+ (goka3aTb BO3MOXHOCTb 06pa3oBaHus Yactuupl), CO
(nokasaTtb KpaTHOCTb CBSI3U 1 0O BSCHUTL NPOYHOCTL MOJEKYIbI). [MONSPHOCTE U HEMONSAPHOCTLMOIEKY!
(hanpumepe MBC).

15

Tunbl B3aMmoaencTeusa monekyn: cunsl BaH-gep-Baanbca, BogopogHasa ¢Bs3b, A B3anmo-4encraund
(NPOYHOCTL CBA3MN M pacCTOsiHWE MeXAy YacTuuamu).
CBs13bpasNNYHbIXTUNOBMEXMONEKYNSPHOrOB3anMOAENCTBUS C arperaTHbIMCOCTOSIHUEMBELLIECTBA.

16

Cunbl BaH-gep-Baanbca (opveHTauMoHHbIe, AUCNIEPCUOHHbIE, MHOYKLMOHHBIE U CUIbl OT-TarNKUBaHUS).
"a3o06pasHble BellecTBa: 0COOGEHHOCTU MX CBOWCTB, 3HEPTUS B3aUMOLENCTBMUS YacTuUL, NOHATME “naeanbHbIN
ras”, agAMTUBHOCTb, NapumansHoe gasneHue. CocTosHMennasMmbl.

17

BogopogaHbie cBA3W (MEXMONEKYNsipHble, BHYTPUMOIEKYSIPHbIE, CUMMETPUYHbIE, aCUMMETPUYHBIE; 3HEPTUS
B3aMMOAENCTBUA YacTuy 1 pacctosaHme). XKugkoctun: noHATUsS “na-bunbHoCcTb, accoumaThl”.
YKnaKoKprCTanimyeckoecoCcTosiHUE.

18

TBepaoe COCTOsIHVE BeLLecTBa (XapakTep MeXMONeEKYNAPHBIX XMMUYECKUX CBA3EN, SHEPTUS U PacCTOsHUE).
AMOpdHbIE U KpUCTanMYeckme BeLlecTsa (MX 0COBEHHOCTU 1 CBOWCTBA, MHTEPBalbl TEMNEePaTypPHbIX
nepexofoB v TemnepaTypbl kuneHus). MoHaTus GrvwkHero 1 gansbHero nopsiaka. Msotponus n aHM3oTponus
CBOWCTB.

CTpoeHue kpucTtanna. JOnemeHTapHas syelika n ee xapakTepucTuki. Kpuctannuyeckas pelueTka u ee
OCHOBHble hopMbl (OPMbI NIIOTHENLLIEN YTAKOBKM).

19

Tunbl KPUCTANNINYECKUX PELLIETOK U UX OCOBEHHOCTH.

[loHopHO-akLenTopHble B3anmoaencTemst. ObpasoBaHMe KOMMIEKCHbIX coeanHEeHUA. MoHATMS:
“KOOPAMHALMOHHOE YMCITO, KOMMIeKCoobpa3oBaTenb, NUraHabl, BHYTPEHHSAS U BHEL-HSA cdhepsbl, 3apsag
KOMMnekca u komnnekcoobpasoBarersi, KOHCTaHTa HECTOMKOCTL.

20

OCHOBHbIE NMOHATUA XUMUYECKON TEPMOANHAMUKIN: cucTema (Buabl cuctem), pasa (romoreHHas u
reTeporeHHas), MyHKLMU COCTOSHUSA, (PYHKLMU NpoLecca U napameTpbl COCTOSHUA. DHepreTUdecknin acpdext
peakumu, BUAbI IHEPTEeTUHECKNX 3PEKTOB N MPUYNHBI UX BO3HUKHOBEHUS.

MoHATMe “yHKLMM COCTOSHUS”, HE3aBUCUMOCTb MX OT NYTK MpoLecca, OTHOCUTENbHbIE U3MEHEHNA YHKLIUIA
COCTOSAHMSA (Ha NpYMepe BHYTPEHHEN SHEPTU).

21

DYHKUUA COCTOAHMUSA - 3HTanbnus. [oHATMe TennoBoro addekTa peakumii Npu NOCTOSTHHOM 06beMe U
AasneHun (Boisog AH). | — bIi3akKOHTEPMOONHAMUKN.

22

TennoBble ahpekTbl pa3NNYHbIX TUMOB XMMUYECKMX MPeBPaLLEHNA: XMMNYECKOWN peakumnn B3anmMogencTems
NPOCTLIX BELLECTB, CIIOXXHOM XMMUYECKOW peakummn, peakumm basoBoro nepexoaa.
MoHATMeCTaH4apTHOrOCOCTOSHUABELLLECTBA (TEPMOLAMHAMMYECKAAyCTONYMBOCTLBELLECTB).

23

CraHpapTHas sHTanbnus obpasoBaHus. PacyeT Tennosoro adpdpekta peakummn. 3akoH Mecca. dk3oTepmudeckme
1 3HOOTEepMUYECKMe NpoLiecchl. Tennora cropaHust U TeNoTBOpHasi CNOCOBHOCTb.




®YHKUMA COCTOAAHUA — SHTPOMUSA. DHTPONUS, Kak Mepa npespalleHus. [1-o1  3aKoH TepMO-ANHAMUKK.

24 CraHgapTHasaHTponusobpasoBaHusnpocTbixsellecTs (Il-uinsakoHTepmoguHamMumkm).
OHTponus, Kak Mepa npespaLleHns. Pranyeckuii CMbICI NOHATUA SHTponus. TepMoguHa-Mudeckas

25 BepoATHOCTb (W). CamonponsBonbHOCTb NPOTEKaHMs ra3odasHblX peakumi (3Hak 3HTponum).
PacuyeTnameHeHUaaHTponunreTepodasHbIXXMMUYECKUXNPOLECCOB.

26 OHeprusa 'vbbca n Fenbmrmjbua. N3o06apHo-n3oTepmmnyeckmin noteHuman. PacyeT ctaHAapTHOMO 3HaYeHus
3Heprumn M'mbbca xumuyeckon peakummn. 3aBucumMocTb aHeprum Mbbca ot Temnepatypsbl: ypaBHeHue 'mbbca.

27 YpaBHeHue mb6ca. YcnoBums camonpom3BosibHOMO NPOTEKaHMA 3K30TEPMUIECKIX 1 SHAOTEPMUHECKMX
npoueccoB. PacyeTaHavyeHussHeprunl nbbcaxnmmyeckonpeakumm.
Xumunyeckas kuHeTuka. [MoHATMEe CKOpOCTM NPsMO M 06paTHOM XMMUYECKUX peakLuin (CpeaHas U MrHOBEHHas

28 CKOpOCTb). PaKkTopbl, BAMSAIOLLME HA CKOPOCTb XMMNYECKUX peak-Lmin. CKOPOCTb FOMOrEeHHbIX U FreTePOreHHbIX
XMMUYECKNX NMPOLLECCOB.

29 BnunsiHne KoHUeHTpauum peareHToB Ha CKOPOCTb MPOTEKAHNS XNMUHECKUX peakuui. 3aKkoHAENCTBYIOLLMXMACC.
MoneKynsipHOCTb 1 NOPAAOKXMMUYECKOMPEAKLNN.

30 BnvsaHne TeMNepaTypbl Ha CKopoCTb XMUMUYECKOW peakumn. AmMnupudecknii 3akoH BaHt MNodda.
TemnepaTypHbI KOIPPULNEHT.

31 KOHCTaHTaNCKOp(u)CTI/I, ee manyeckunit cmblicn. 3aKoH pacnpegeneHns MaKCBenna-Boqbumaya (4MCro aKTUBHBIX
B3aMMOAENCTBMIN YacTuL (za), BMMsHWE TeMnepaTypbl Ha YNCNO aKTUBHBLIX B3aNMOAENCTBUN).

32 YpaBHeHue AppeHuyca. NoctoaHHas AppeHuyca. MNoHaTme “CTepVI‘-IeCKI/IVIv(baKTOp” (Mpumep BANSIHUSA
CTepuyeckoro hakTopa Ha BEPOATHOCTb MPOTEKAHUSA XMMUYECKUX PEAKLIMN).
OHeprusa akTnBaumm, ee UsnM4ecknii cMbicr. NepexoaHbii KoMnneke. PacyeT aHeprum ak-TmBaumm no

33  |n3BECTHbIM 3HAYEHMAM KOHCTaHT CKOPOCTEN NpU 3afaHHbIX TeMnepaTypax (3Ha4eHnss SHeprun akTnsaumnm
pasnuyHbIX NPOLLECCOoB).

34 MoHATHe o kaTanusaTopax. MexaHnam gencTBusA kKaTann3aTtopoBs. BrnvsHrne katanusaTopa Ha BENUYUHY SHEPrum
aKTMBaLuu.
Xumunyeckoe paBHoBecue. CKOpPOCTb 06paTMMO XMMUYECKON peakumn. KoHCTaHTa paBHO-Becusi razodasHbix,

35 |reTeporeHHbIX Y FOMOreHHbIX NpoLeccoB. Bo3aMoXHble 3Ha4YeHNst KOH-CTaHT paBHOBECUS U YCMOBUS
06paTMMOCTUN XMMUYECKUX peakLni.

36 MpuHumn Jle-lWaTenbe. BnmaHue KOHUEHTpaumn, gasneHns n obbema Ha paBHOBECHE XN-MUYECKUX NPOLLECCOB.
YcnoBusicMeLLeHNSApaBHOBECHS.

37 BnusHue TemnepaTypbl Ha paBHOBECME XMMMHECKIX NPOLIeCCOB. CTtepuyeckmin hakTop 1 ero CBs3b C IHTPONMen
N TEpMOAMHAMMUYECKON BEPOSATHOCTBIO.

38 PactBopbl. Knaccudmkaumsa cmecen BellecTs. [JucnepcHble CUCTEMbl U UCTUHHBIE pacTBOPLI. [oHATHE
KONMMOUAHbIX CUCTEM U naeanbHbIX PacTBOPOB. XapakTepUCTUKN XUAOKUX pacTBO-POB.

39 XapakTepuCTUKN XNAKUX PacTBOPOB (KOHLEHTpaLus: cnocobbl BbIpaXKeHWs; pacTBOPU-MOCTb, NOHATUS:
HacChbILLEHHbIE, MEePECHILLEHHbIE N HEHACLILLEHHbIE PACTBOPbI).

40 [aBneHune HacbIWeHHOro napa, 3akoH Payns; Temnepartypa KuneHums.

41 TemnepaTypa 3amep3aHus; 0CMOC, OCMOTUYECKOE AaBNeHNe.

42 Mpoueccobl pacTBopeHUs (CTagumn pactTBopeHus). AHepreTrka npouecca pacTBOpPeHUs. SNEK-TPONUTbI n
HeanekTponutel. CTeneHb auccoumauun. CunbHble 1 cnabble 3NeKTPONnUTbI; MPUMEpDI.

43 CTteneHb anccoumnaumm (MOHATUSA CUMBHbBIX U Criabbix anekTponnToB). CunbHble 3NEKTPONU-Tol (MpUMeEpLI).
AKTMBHOCTb, KO3(P(PULMEHT aKTMBHOCTU, MOHHAs cura pacTeopa.

a4 Cnabble anektponuTtel (npumepsl). KoHcTaHTa anccoumauun. 3akoH paszbasneHus Octeanb-ga. Pacuer
KOHLUEHTpaLMn MOHOB BOAOPOAA U TMAPOKCUIBHBIX Tpynmn.

45 MoHHoe npoussegeHue Bodbl. KNCNOTHOCTbL BOAHbLIX pacTBOPOB ANEKTPonMToB (pH — cpeapl; pacyeT 3HaveHun
pH).

46 HacbiweHHble pacTBOPLI ManopacTBOpUMbIX coeauHeHui. NponssegeHve pacTsopUmMocTy. Ycnosus
pacTBopuMMOCTW. PacyeT npegena pacTBOPMMOCTU MariopacTBOPUMBIX cornen u3 aHaveHum MP.

47 M'aponus (MoHHO-0BMeHHble peakumu). Tunbl rmaponusa. KoHcTaHTa rmaponusa, ee CBA3b C KOHCTaHTaMu
KMCNOTHOCTM M OCHOBHOCTU, CTeneHb ruaponusa. OnpegeneHnekmcnoTHO-CTUCPeabinpurnaponmse.

48 MoHsTus 06 OKNCTMNTENbHO-BOCCTAHOBUTENbHBIX MPOLECCaX. BaneHTHOCTb 1 CTeneHb OKUC-NeHns (nokasaTb Ha
npumepe a3oTHOW KNCMOTbI). TUMMYHBLIEOKUCAIUTENN U BOCCTAHOBUTE-NN: NpoLecchinepeavnanekTpoHOB.
Tunbl OKUCANTENBHO-BOCCTAHOBUTENMbHBLIX Peakunii: MeXMONEKyNapHble, BHYTPUMONEKY-NspHble,

49  |aMcnponopunoHMpPOBaHMUS (MPUMEPbl MEXMONEKYNSPHBLIX peakumii ¢ pacCTaHOBKOM KO3(hULNMEHTOB METOA0M
nonypeakumn).

50 BHyprmonevanﬂprle OB peakuun (NnpuBecTn 3 NpMMepa ¢ pacCcTaHOBKOW KO3hdULNEH-TOB METOAOM
nonypeakumn).

51 OB peaKLmu ACrpONOPLIMOHNPOBaHNS (npuBecTn 3 npnmepa ¢ paccTaHOBKOW KO3h(MLM-EHTOB METOAOM
nonypeakumn).

52  |TununyHble okucnutenu (Npumepbl OBP ¢ pacctaHoBKOM KO3(hULMEHTOB METOAOM MONype-akuun).

53 |TunuyHble BoccTaHoBuTenu (npumepbl OBP ¢ pacctaHoBKOM KO3 (PMLMEHTOB METO40OM NO-NypeaKkLmn).

54 BewecTBa, obnagatoLme oKUCNNTENbHO-BOCCTAaHOBUTENBLHON ABONCTBEHHOCTLIO (NpumMepbl OBP ¢

paccTaHOBKOW kO3 ULMEHTOB METOLOM NMOSTypeakLnii).




SﬂeKTpOXVIMVI‘-IeCKVIe npouecchol, obwue 3aKOHOMEPHOCTU UX NMPOTEKaHUA. 3aKoHblI d>apane$|. MoHaTns gBonHOro

55 3NEKTPUYECKOro Crnosl 1 ANeKTpoAHOro noTeHumana.

56 [[anbBaHMYeCKU aNEMEHT (CXema C ANEeKTPONUTUYECKMM KIoYeM U MeMBpaHOon, aHoAHas M KaToAHasa peakuum).

57 |3[0C ranbBaHnyeckoro anemeHTta. BoiBoa ypaBHeHus HepHcta (pacyeTt 34C n anekTpogHoro noteHumana).

58 CTanpapTHbIn BO,EI,OE)O,D,HI:IIZ anekTpon. CTaHOapTHbIV 3NeKTpoaHbIi noTeHuman n 3C.
ONeKTPOXMMUYECKUAPAACTaHOAPTHBIXANEKTPOAHBIXMOTEHLMAMOB.
Tunbl ranbBaHUYECKNX 3NEMEHTOB. PacTBopuMble U MHepPTHbIE anekTpoabl. [ToHATME 00 aNeKTPOXUMNYECKOM

59 [noTeHumane. PacyeT noTeHLManos ranbBaHn4yeckoro anemeHTa n 3C ¢ y4eToM KMCNOTHOCTU cpeapbl.
OnpepeneHveHanpaBneHMANPOTEKAHUAOKUCTIMTENbHO-BOCCTAHOBUTENbHBIXPEAKLINIA.
OnekTponus. O6Lme npaBuna NPOTEKAHNSI OKUCITUTENbHO-BOCCTAHOBUTENbHbIX MPOLIECCOB MPU 3NEKTPONM3e.

60 [3nekTponus pacnnaBoB COfen U KOHLEHTPUPOBAHHbLIX PACTBOPOB KMCMOT U LWenoYyen. SNekTponm3 pacTBOpPOB.
AHOOHbIE 1 KaTOAHbIepeakLUnm.

61 3]'IeKTpOXl:|MVI‘-IeCKa$| KOppO3us B Cpeae BNaXHOro rasa. AnekTpoxnMmyeckas Kopposns B cpee npoBoasaLmnx
XUOKOCTEN.

62 Koppo3susa metannos. MeToapl 3almTbl METANMOB OT KOPPO3UN (XMMUYECKME N ANIEKTPOXM-MUYECKME, ODLLne
noHATMA). ManbLBaHOCTErMs, NPOTEKTOpPHas3awWmTa.

63 OnekTpoxmmunyeckasi obpaboTka meTannos (NpoLecc BbinnaBku). XMMUYECKNE NCTOYHMKN TOKA (KUCMOTHbIE 1
LLIENTOYHbIE aKKyMYIATOPbI).

64 OO6Lasn xapaKTepucTmka aNeMeHTOB rMaBHbIX NOArPYNM U NX COeAUHEHUN. S- anemMeHTbl (3nemeHTbl | n i
rnaeHbIXNoArpynn).

65 [WenoyHblemeTannsbl. WenovyHosemenbHbliemeTansbl

66 P- anemeHTbI (anemeHTh! Il - VIII nogrpynn, nonoxexve B Tabnuue MeHaeneesa, obLyasa xapakTepmucTuka).

67 |OnemeHTol Ill -A rmaBHOW NOArPYNMbl (XMMUYECKME CBOWCTBA 1 CTPOEHMe bopa 1 antoMUHKS).

68 OnemeHThl IV - A rmaBHon noarpynnbl (06LWan xapakTepucTrka 1 CBOMCTBa). XMMUYECKMECBONCTBayrnepoaa u
KpeMHus.

69 |OcobeHHocTM cTpoeHus yrnepoga. CTpykTypa anmasa, rpacuta, kapbuHa lMpupoaHble coeauHeHus yrnepoga.

70 AcdanbToBble NOPOAbI, MPUPOAHbLIA U NONYTHBIN ra3 KAMEHHbIN Yrorb. TeXHU4Yeckme NpoayKTbl Ha OCHOBE
yrnepoga (4YepHble yrnm).

71 Ocob6eHHOCTN CTPOEHMS KpeMHMSA 1 ero okeunaa. MNMpupoaHble coeauHeHNs KpeMHUS U ero moandunkaumnm
(MpupoaHbIe OKCMAbI KPEMHUSA, NPUPOAHbIE CUNMKaThl). VICKyCCTBEHHbIECUMNUKATBI (CTEKNA).

72 OnemMeHTbl NOArpynnbl repmaHus (obLas xapakTepUCTUKa 1 UCNONb30BaHWE COEAMHEHWI TepMaHUs, 0oBa u
CBUHUA).

73 onemeHTbl V - AfnaBHoﬁ noarpynnol (obLas xapaktepuctmka 1 0CO6eHHOCTN CBOMCTB). A30T N erocoeguHeHnst
(XMnyeckmecBoncTBaasoTa).

74 AmMmMumak. Peakumun npucoeamHeHus, 3ameLLeHnsi, KoMnnekcoobpasoBaHWs, OKUCIINTENbHO- BOCCTAHOBUTESbHbIE
peakuum.

75 'MaopasvH 1 rugpokcunammnH (peakummn 3aMeLLeHnsi, KOMNIeKCoobpasoBaHMsi, OKUCTTUTENbHO-
BOCCTaHOBUTESbHbLIE).

76 Oxkcunabl azoTa (CTpoeHne MoneKyn OKCUAOB, XapaKTePUCTUKM U XMMUYECKME CBONCTBA, NOSydYeHne B
NPOMBbILLNIEHHOCTH, B TaOOPaTOPHbIX YCIOBUSX).

77 A30Tconepmammg KMCMNOTbI — a30TUCTOBOAOPOAHAs, a30TUCTas!, a30THasi (CTPOEHME N XapaKTEPUCTUKM U
XMMUYECKNE CBOWCTBA).

78 |Conu a3oTHOM KUCMOTbI, CONN aMMOHUS (NPUMEHEHWe, peakunn pasnoxeHus).

79 |®occhop u ero coeanHeHnst (0COGEHHOCTUN CTPOEHMST U MogUMUKaLUK, NPOU3BOACTBO CMNYEK).

80 CoenuHeHus cocdopa: okeuabl, CyJ'IbdDI/I,EjbI doctopa, docthuapl, ranoreHaHrnapuabl. PochopHbIe KUCAOThI:
0OpTO-, METa- U NMUPO- , UX CTPOEHME N CBOWCTBA.

81 Conu bocdopHbIX KACMOT, X CBONCTBA U NpUMeEHeHWe (peakumn rugponuaa). ConunonndocopHbIXKUCIOT
(NnpumeHeHwne).
docdopHbie kncnoTol: pocdopucTtas, pocopHoBaTUCTas!, NONMAOCHOPHbIE KACMOTbI, X CTPOEHME U

82 |cBoncTBa. HagdocdhopHble KUCNOThl: MOHOMEPOKCO-hocdopHas KucnoTta, nepokcoandocdopHas Kucnota
(0coBEeHHOCTUN CTPOEHMS, MONYYEHNE N MPUMEHEHUE).

83  |MblwbsK, cypbma, BUCMYT (XapakTepUCTUKU, MPUMEHEHNE U XMMUYECK/ME CBOMCTBA).

84 OnemeHTbl VI - A FJ:IaBHOVI noarpynmnbl, 06Las xapakTepmncTmka u XMMUYecKkne CBOMCTBA, NPUMEHEHUNE (CeneH,
TENNyp W NONOHUN).

85 Kucnopopg u ero coeamHeHus. Boga n nepokcug sogopoga. (030H, Boga: CTpoeHue, XMMUYeckue CBONCTBa,
NPUPOAHbIE UCTOYHUKMN).

86 |[Cepa u ee coeguHeHus. Okcuabl cepbl (0COOEHHOCTU CTPOEHUS, MPUMEHEHME U XMMUYECKUE CBOWCTBA).

87 Kucnortbl (ceposo,qopq,q W ero BoAHbIe pacTBOpPbI, MPUMEHEHME, CTPOEHNE, XUMUYECKME CBOMCTBA).
ConncepoBogopOaHONKNCIOThI: OCHOBHbIE ,ampOTepHbIE, KUCMOTHbIE (TUOKUCAOTHI), TMAPONN3CYNb(UA0B.

88 Cynbduabl, cepoyrnepog, nonucynbduasl. CepHUcTas n cepHas KUCNoTbl (CTpoeHue, NosnyyYeHne u

npYMeHeHne, XMMU4eCckme CBOMCTBA, COSM UX XMMUYECKNE CBOMNCTBA U NPUMEHEHME).




89

I'Ionmceprle, TUOCEpPHbIE N NEePOKCOCEPHbIE KNCIOTbI, X CTPOEHNE, XUMNYECKNe CcBOWNCTBA, NnpUMEHeHne n
nony4yeHune.

90

AnemeHTbl VII - A rnasHoi NoArpynnbl NMpPoYHOCTb ABYXaTOMHBIX MOSIEKYT U UX BOAOPOAHbLIX COeAMHEHUI,
0COBEHHOCTM CTPOEHUSI MONEKYT rafioreHoB (00LLas XxapaKTepuCTuKa, CTPOEHWE U XMMUYECKUE CBOWCTBA).
®Top U ero coegmHerus. dTopug Bogopoaa.

91

XJ'IOp, 6pOM, noa, ranoreHoBoaopoabl. XvmMnyeckne cBOMCTBa (OKVICJ'IVITeJ'IbHO-BOCCTaHOBMTeJ’IbHaﬂ
aKTMBHOCTb). OkucnuTenbHble CBOMCTBA rafioreHos, nony4yeHue rarnoreHos. raJ'IOFeHOBO,D,OpO,D,bI N nx conu.
KnucnoTHble 1 BOCCTaHOBUTESbHbIE CBOWCTBA.

92

Oxkcmabl xnopa. CtpoeHnst okengos xnopa (1) u (IV), peakumm gucnponopLmMoHNpOBaHNS (CTPOEHME XIOPUT- U
Xnopar- MOHOB), CBONCTBA.

93

KuncnopogHele KMCnoThl X1iopa, KUCMOTHAsH U OKUCIIUTENbHAs aKTUBHOCTb KUCIOT (peakummn pasnoxeHus).

94

Conv ranoreHKUCrnopoaHbIX KUCNOT (peakuum pasnoxeHus, npuMeHeHne coneit). Anementsl VIII - A noarpynnsil.

95

Xumusa nepexoaHbix anemeHToB. ObLune cBovcTBa d- aNemMeHTOB (aTOMHBIN paguyc d- aNeMeHTOoB).
OnemeHTbINOArpYNMbICKAHANSXapaKTePUCTHKA, MPUMEHEHNE B MPOMBILLIIEHHOCTMW, XMMUYECKNECOeANHEHUSI.

96

OnemMeHTbl NOArpyNnbl TUTaHa, Ux 06LLasa xapakTepucTvka, NPUMeHeHe B NPOMbILLNEHHOCTN. XUMUuyeckmne
COeaIMHEHNs1, 0CODEHHOCTM NONy4YeHUs peaKUX ANIEMEHTOB, COMKW MONMBANEHTHbIX MeTanmnos (rngponus).
OnemeHTbl noarpynnbl BaHaausa. OnpegeneHve XMMMYeCKOro CoctaBa CrnnaBoB peaKo3eMerbHbIX 3NIEMEHTOB
(cnocobbl nepeBofa MeTansioB B MOHbI).

97

OnemeHTbl MoArpynnbl XxpoMa obLuas xapakTepucTuka, XMMmnyeckne CBOMCTBa XpoMa 1 ero CoOeJMHeHUI
(monnbaeH, Bonbpam, 0COBEHHOCTU NX XMMUYECKUX COeanHEHUN). OKCUabI N KUCNOTbI XpoMa. XpoM,
mMonubaeH, Bonbdpam NpUMeEHEHNE B NPOMBILLNEHHOCTU, CMnaBbl HA UX OCHOBE.

98

XpOM U1 ero coeiHeHUs1, Kak OKUCIIUTENMN B XMMUYECKMX peakLusix (CO-cTaB XpoMoBon cmecu). Conm
OVXPOMOBOM 1 XPOMOBOW KMCMNOT, 0COBEHHOCTM UX NOBEAEHUS B LLENOYHOW U KUCION cpeax.

99

OneMeHTbl NOArpYNnbl MapraHua obLias XxapakTepucTuka, NpUMEHeHNe B NPOMBILLNIEHHOCTU, XMMUYECKMe
COeaNHEHNsT (TEXHELIMIN, PEHNIA, 0COBEHHOCTM UX XUMUYECKUX COEOUHEHWN).

100

MapraHey, 1 ero coeMHeHNs, Kak OKUCITUTENN B XUMNYECKUX peakumsaX (peakumns pasnoxeHns nepmaHraHaTa
kanusi). Conn mapraHLoBOW 1 MapraHLOBUCTOM KUCIIOT, OCOGEHHOCTU UX MOBEAEHMUS B LLENOYHON N KNCIION
cpepax.

101

MapraHeu, €ro okcunabl, OCHOBaHUA, KNCINOTbI U CONW. I'IpmmeHeHme MapraHua un ero COeMHEHNIN B TEXHMKE
cnnaBbl HAa X OCHOBE.

102

OnemeHnThl VIII - B nogrpynnel. CemericTBo xenesa. lNnatnHoble meTannbl. O6Lasn xapakrepuctmka
3MNeMEHTOB (3NEKTPOHHOE CTPOEHME). ANeMeHTbl ceMencTBa xenesa. ObLas xapakTepucTrka aremMeHToB
xenesa, kobanbTa, HUKens (3NeKTPOHHOE CTPOEHME).

103

Xnmunyeckne CBOMCTBA xernesa. Bsaanmogencraune ¢ kucnotamu 1 Lenoyamm, NpoLecc pXxaeneHus Xenesa.
Ctanu n 4yryHbl. XMMM3MnpoLeccaBbIniaBku.

104

Okcmabl 1 rmgpokengbl xenesa. Cynbduabl. Xumuyeckme csonctea. Conu xenesa |l u lll. Peakuun Ha MOHBbI
xenesa. [NonyyeHne KOMNNEKCHbIX CONen xenesa. [pMMeHeHne coeanMHEHWI xenesa u ero uonoruyeckoe
3HaYeHue.

105

MnaTnHOBLIE MeTannbl (XMMUYECKME CBONCTBA U NpUMeHeHne). AnemeH-Toll - B nogrpynnel. Megp, ee
XUMUYECKNe CBOMCTBA, MPMMEHEHUe (CnnaBbl HA OCHOBE Meau), MPUPOOHbIE COeanHEHUA. dnemenTol | - b
nogrpynnsl. Cepebpo, 30M10TO  (XMMUYECKUE CBOWCTBA, NPUMEHEHWE, MPUPOLHLIE COEANHEHNS).

106

OnemeHThl |l - B nogrpynnel. LIMHK, kKagMuii pTyTb (XMMUYECKME CBOWCTBA, NMPUMEHEHUE, NPUPOaHbIE
COeVHEeHns).

5.2.2 TunoBbleTecToBble3aAaHUA

HenpeaycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

TunoBble NPaKTUKO-OPUEHTUPOBAHHBIE 3a4aHNSA HAXOOATCH B NPUNOXeHUU K gaHHon P




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (MNKN) NpPaKTUYECKOro onbiTa AEATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon
3a10/MKEeHHOCTH

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLETO KOHTPOMSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaumm obyvarowmxcs»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X lMucbMeHHada X KomnbloTepHoeTecTMpoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

* B TeyeHne yyebHoro roga BbINONHAOTCSA ABE KOHTPOSbHbIE paboThl (MO O4HON B ceMecTpe).

* BoamoxHocTb nonb3oBaTtbesa [epuognyeckon Tabnuuern anemeHtoB [0. U. MengeneeBa, cnpaBOYHbIMMU
Tabnuuammn pacTBOPMMOCTW, KOHCTAHT guccouuaumyM crabbliX 3MekTponvMTOB, MPOM3BEOEHUM pPacTBOPMMOCTH,
CTaHOAPTHbIX 3NEKTPOAHbIX MOTEHLUMANOB, CTaH4APTHLIX TEPMOOUHAMUYECKNX BENUYMH, KanbKyNATOPOM.

* Bpems Ha nogrotoBky oTBeTa Ha ak3ameHe 45 MUHYT.

6. YHEBHO-METOOAWYECKOE U UH®OPMALIMOHHOE OBECMNEYEHUE OUCLUNIIUHBI
6.1 YuebHasinutepartypa

ABTOp 3arnasue | WN3pgatenbcTeo | "ogmsnaHus | Ccblnka

6.1.1 OcHoBHasty4yeOHasinuTepatypa

Mpecc U. A. OcHoBblobLLENXMUK Cankr-TeTepbypr: 2017 http://www.iprbooksh
XUMUBOAT op.ru/67353.html

Bapkosckun, E. B.,|O6wasxnmus http://www.iprbooksh

Tkaues, C. B, MwuHck: Bblwasnwasikona 2013 op.ru/35509.html

MeTpyweHko, J1. T

BongpipeBa, O. [.,|[[labopaTopHbi NpakTnkym no http://www.iprbooksh

Oepnos, A. .,|obwen un  HeopraHuyeckom op.ru/71462.html

OopoxuH,  B. L Ixumun

3anuesa, |O. ,

Kaptawesa, M. ,

Tlokres, A Mocksa: 3kOOHuC 2015

Poranesa, E.
PbibanbyeHko, B.
Pyabik, E.
Conoposa, E. .
TiomeHoBa, C. W,
Depos, A. T.

©®ZOWOT T

6.1.2 lononHuTenbLHassyuebHasnuTepaTypa

http://nizrp.narod.ru/
KOORD_REZ.htm

T.J1. Jlykanuna, A.A.|KoopamHauuoHHble

. [M-Bo 06pasoBaHusl 1 Hayku
KomuccapeHkos, COEONHEHUs] B KOMMJIEKCHOM

P®, CMGI'TYPIT. — 2-e u3g.,

ABBon L ecion | ebePatonel . mgon. e | 200
nocobue
J1.MN. Apgawesa, T.J1.|[MpakTnkym no|M-Bo obpa3oBaHusa 1 Hayku http://nizrp.narod.ru/
JlykaHuHa HeopraHudeckom  xumumn [ Pd, BLWUT3 2018 metod/kafobshineorg
TekcT ]: y4. nocobue CheryntA.--Cre.: BWT3 h/2018_09_24 01.pd
cnerynrta f
T.J1. NykanunHa, LN.C.|O6wan xMMms B XMMUYECKOWN http://nicrp.narod.ru/
Muxannosa TEeXHOonormm OpEeBECUHbI. metod/kafobshineorg
OCHOBHblE  3aKOHOMEPHOCTM h/12.pdf
XUMUYECKNX npoueccos. | M-Bo obpazoBaHus 1 Hayku
OkucnutensHoBoccTtaHoeute | P®, CM6 I'TYPI. - CIN6. : 2015
NbHble npespaLLeHus. criertyprn
OCHOBbINEKTPOXUMUU
[TekcT]: y4eb. nocobue
CrenuHa, W. B.,|CTtpoeHueatoma Mocksa: MockoBckui http://www.iprbooksh
YctuHoBa, 1O. B, rocy4apCTBEHHbIN 0p.ru/46050.html
Hwukndpoposa, T. 1. CTPOMUTENbHbLIN 2016

yHuBepcuTteT, Al IMn Op
Megua, O65C ACB




Appawesa, JI. Tl |[Npaktukymnoobiienxummun | CankT-MeTepbypr: CaHKT- http://www.iprbooksh
JlykaHuHa, T. 1., MeTepbyprckui 0p.ru/102548.htmil
Muxawnnosa, U. C. rocyAapcTBEeHHbIN 2017
yHMBEPCUTET
NPOMBbILLINEHHbIX
TEXHOMNOrMN U gusanHa
J1.MN. Appawesa, A.FO.|HeopraHudeckas Xnumua|  M-BO HayKu U BbICLLETO http://nizrp.narod.ru/
Baxpywes, T.J1.|[TekcT] mMeToaundeckne| obpasosaHus, BLUTI metod/kafobshineorg
JlykaHuHa ykasaHus K BblnonHenuo| CMA6IYNATA. — 4 u3a., 2019 h/1569419150.pdf
MHOUBMAYaNbHbIX 3a4aHnm ucnp. n gon. — CI16.:
BWTS CNeryntn
T.J1. NykanunHa, T.T.|OOwasa XUMUS B http://nizrp.narod.ru/
OB4MHHUKOBA KOMMSIEKCHOM  XMMWYECKON metod/kafobshineorg
nepepaboTke OPEBECUHDI h/4.pdf
Knaccudukauns M-Bo obpasoBaHus n
gggg;i“efﬁc"”x Crpoenue| HaYKM PO, CTIGTTYPII. - 2013
BellecTBa. PactBopbl. (ons Cr6. CerTypn
camocTosiTenbHoM  paboThl

ctyoeHToB | kypca) [Tekcr]:

y4eb. nocobue

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

OneKkTpoHHO-6MbnmoTeyvHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6mubnuoTeka BLUTS CIMb MNYMNT/L [OneKkTpoHHbIA pecypc).

OnNeKTpoHHO-6MGnMoTeyHasa cuctema «ANByke» [ONEeKTPOHHbIN pecypc].

URL: http://nizrp.narod.ru
URL: https://www.ibooks.ru/

MHdopmaumoHHaa cuctema «EguHoe oOkHO poctyna k obpasoBaTenbHblM pecypcam. Pasgen. Xumusa»
[OnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7
PedepaTtnBHas 1 cnpaBoyvHasi 6a3a AaHHbIX peLeH3npyeMon nutepatypbl Scopus [OnekTpoHHbIn pecypc]. URL:

https://www.scopus.com
Bubnuoteka

X1UMmn4Yeckoro

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

dakyneTeTa

My

[OnekTpoHHbIn

pecypc] URL:

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpoCTpaHAeMOro NporpaMmMHoOro oéecnevyeHus
MicrosoftWindows 8

MicrosoftOffice

Professional 2013

Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW Ans ocyLlecTBeHMA o6pa3oBaTefibHOro

npouecca no gucuvnn

UHe

AyauTopus

OcHalleHue

JlekumoHHasiayantopus

MynbTumeaunHoe obopygosaHue, cneunanuamposaHHasa mebenb, gocka

B-211

Habop nabGopaTtopHbii ans

npoB-AeHnst paboT Mo Xvmuwu,
nabopaTopHble, TepMocTaT, aucTunnaTop. Xumudeckass nabopatopus kadeapbl obwen wu
HEOpraHM4Yeckon XUMMU C HeobXO4MMbIMK peakTBamum K NnabopaTopHbiM 06OpygoBaHMEM
(NpobvpkK, NNaHwWeTbl ¢ HABOPOM PEAKTUBOB, CTAHAAPTTUTPLI U MpoYee).

pH/ HB — wmeTpbl, Bechl

paboyelt nporpaMMbl AUCLMMINHBI

MpunoxeHue

MpunoxeHue

OBLWAA N HEOPTAHUYECKAA XUMWA

HaumeHosaHue OUCYUNIUHb!

no HanpaeneHuto nogrotoskn 18.03.02 BHepro- n pecypcocbeperaroLme NpoLecchl B XMMUYECKON TEXHOMNOMNN,

HedbTEXMMUM U BUOTEXH

onormn

HaumeHoBaHue Ol (npocumns): OxpaHa okpy><atoLLern cpedbl U paumoHanbHOe UCNorb30BaHne NPUPOAHbLIX PecypcoB




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

Ne . -

/n YcnoBus TUNOBbLIX NPaKTUKO-OPUEHTUPOBaHHBLIX 3adaHuii (3agaY, Kemcos)
CemecTp 1

1 | OnemeHT HaxoguTca B 4veTBepToM nepuope, VA rpynne. OnpegenuTte nopsgkoBbIi HOMEP 3MeMeHTa U
COCTaBbTe ANEKTPOHHYI0 hopmyny ero atoma. K kakomy cemencTBy anemMeHToB OH OTHOCUTCA? HasoBuTe ero
3MNEeKTPOHHbIE aHarnoru.

2 | DokaxuTe, uTOo Ana anemeHToB [IA rpynnbl nepuogmMyeckm NOBTOPSETCS 3NEKTPOHHas KoHdurypaums
BaneHTHbIX YPOBHEN.

3 | ObbACHUTE CTPOEHME MOSEKYNbl aMMUaKa Ha OCHOBE MeTo4a BaneHTHbIX CBA3EW

4 | PaccunTanTe naMeHeHve sHTanbnMm B peakuun roperHus ceposogopoga H,S(r.)+ 1720, = H,O(k.) + SOx(r.),
€Cnn M3BeCTHO, YTO TenmnoTbl obpa3oBaHuA (AH? 208 ) BewectB Ana H,S(r.), H,O(k.) n SO,(r.) paBHbl
COOTBETCTBEHHO 120,17 kO>x/monb, 11286,0 kOx/monb, [1297,0 kOx/Mmonb.
3anuwnteTepMoxmmuyeckoeypasHeHepeakumm. OnpegenuteTnnpeakumnn: 3K30- UNMIHAOTEPMUYECKaS.

5 | Paccuutante nameHeHne csoboagHon aHeprum M'mbbca B peakummn ropeHus ceposogopoaa H,S(r.)+ 120, =
H,O(k.) + SO,(r.), ecnn U3BeCcTHO, YTO M3MEHeHUs cBoboaHOM dHeprum mbcca obpasoBaHus (AG? 298)
BewwecTB Ansa H,S(r.), H,O(K.) n SO,(r.) paBHbl cooTBeTCTBEHHO [133,8 k[x/Monb, [1237,24 k[x/monb, [1300,2
kx/monb. Onpegennte BO3MOXHOCTb CaMOMPOU3BONbHOIO NPOTEKaHUSA JaHHOW peakuun npu cTaHgapTHbIX
YCINOBUSIX.

6 | KakoBa ckopocTb peakuun npespaiieHms N,O4[12NO,, npu 12701C n pgaBneHun 480 mmpT.CT., ecnu ko =
1,9-10"c™, Ex = 82 k[/MOrb.

7. | Bo cKombKo pa3 Hy)XHO YMeHbLUMTL KOHLeHTpauuio  okcuaa asota (I1) B peakunn: 2NO + Oygogaym] 2NO,,
4TOObI CKOPOCTb peakumMm yMeHblUMniack B 2 pasa (H.y.).

8 | BbluMcnnTb HavanbHble KOHLUEHTpaLUUM MOMNEKYNAPHOro xnopa u okcuaa yrnepoga (Il), a Takke KOHCTaHTY
paBHOBECHSI, eCN paBHOBECHLIE KOHLeHTpauuu: [Cl,] = 0,3 monk/n; [CO] = 0,2 monb/n; [COCI,] = 1,5 monb/n.
CO + Cl,[ICOCl,.

9 | CKonbko NO Macce HYXXHO B35Tb €4KOro kanu u Boabl, 4Tobbl npurotoButb 75 1 12%-HOro pacteopa ¢
nnotHocTbio = 1,1 r/mn. OnpegennMTeeroMonsipHyKOHLEHTPaLUuio.

10 | Onpepenntb, 4eMy paBHbl MOHHas cura pacTBopa W akTuBHoCcTb MoHoB B 0,08M pactBope CaCl,,
cogepxawiem, kpome Toro, 0,06M HCI.

11 | BbMMCnnTh KOHUEHTpauuio noHos [H'] 1 a0,1 M pacTBopa rMapokcuaa aMMOHUsS, KOHCTaHTa auccouuaLmm
koToporo  Kp =1,751110° npwm (25 °C).

12 | Belumcnute pactBopuMocTtb CaSO,. Bo ckonbko pa3 yBenuuutcsa pactBopyMmocTb  CaSO, nocne
pobaeneHus k 1 n HacblweHHoro pacteopa 0,01 monb  K,S0O,?

13 | Hanucatb ypaBHeHWs rugponuaa, Ka4ecTBeHHO onpeaenutb pH pacTBopa v onpefenutb TUN rMaponu3a Ha
npumepe conen ZnCl,, K,SO3 n Cr,Ss.

14 | PaccuntaTb pH, kOHCTaHTY 1 cTeneHb rmaponusa 0,1 M pactsopa AgNOs.




15 | CocTtaBuTb 0.B.p., paccTaBUTb KO3 PULUNEHTEI METOAOM NONypeakUmi:
1. Nal + Hy,SO,(koHU.) — |, + SO, +
2. chr207 + NaCI + H2804 g C|2 +
3. KMnO4 + KN02 + Hzo g KN03 +
4. KMnO4 + Hl + H2504 i |2 +MnSO4 +
5. Mn02 + KBr + H2804 g Br2 +MnSO4 +
6. KMnO4 + Kzs + H2504 — 8 +MnSO4 +
7. KMnO4 + st + H2$O4 - S +MnSO4 +
8. KMnO4 + H2C204 + H2504 — C02 +MnSO4 +
9. MnO, + Na,CO; + H,SO, — Na,S,04 +MnSO, +
CewmecTtp 2
16 | Paccumtate OOC cTaHAapHOro MeAHO-LMHKOBOrO ranbBaHu4eckoro anemeHTa. CocTaBuTb CXemy
ranbBaHWYECKOro anemMeHTa, HanucaTb YpaBHEHUS peakuui, NpoTeKkarLwWwmx Ha KaTtoae 1 aHoge U cymmapHoe
ypaBHeHVe 3TUX MPOLEeCcCoB.
17 | MoXHO nn nepmaHraHaT-MOHOM OKUCNUTb NNaTVHY B KUCION cpefe nNpu cTaH4apTHbIX YCIOBUSX.
18 | Hanucatb ypaBHeHUs peakumi, COOTBETCTBYIOLLME NPEeANOXKeHHbIM nepexodamM. PacctaBntb koadhuUnEHTHI.

[aTtb Ha3BaHus nony4yeHHbIM BelleCcTBaM U yKa3aTb KracCbl HeopraHn4ecknx COeaNHEHUN, K KOTOPbIM OHU
oTHOocATCcA. Hanucatb Ons OKUMCNUTENbHO-BOCCTAHOBUTENbHbIX peaKu,mVl — nonypeakunn OKUCINEeHUA u
BOCCTaHOBIEeHNA, AOnd peaku,mﬁl, npoTeKkarowmnx 6e3 n3MeHeHus cTeneHenW OKUCMEHUS, — MOfHble WU

COKpaLLI,éHHbIe MNOHHO-MONEKYNApPHble YpaBHEHUA:

N N

1 2 4 5
FeS— FeCl, Fe Fe(NOs); — Fe(OH); —Fe,0s.

AN

1 2
CrCl; > Cr(OH), > Cry(S0y)s

N N

1 2 4 5
MnO, ™ MnSO, Mn Mn,O4 7 Mn MnCl,.

SN 2 3 4 5
S SO, 7 SO; > H,SO, > K,SO, > BaSO,.

1 2 3 4 5
HCI > MnCl, 7 Cl, ? HCIO ”NaClO > NaClO.
1

N

4 N 5 N
Cr Cr,0O5 7 NaCrO,

2 3 4 5
P P205 4 H3PO4 NazHPO4 Na3PO4 Cag(PO4)2.

N

1 2 3 4 5
N,Os > HNO; > Cu(NOs), 7 NO; ?HNO; > NH4NOs.




