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1 BBEOEHUE K PABOYEW NPOrPAMME OUCLUMNIUHBI

1.1Uenbaucumnnunsi:LienammocsoeHunaancumnnmHbl« O6LLaanHeopraHnYeckaaxuMmsi» ABNAeTCACo3aaHneL e
JIOCTHONCTPYKTYPbIZHAHMNNOTEOPETUYECKUMUMPAKTUYECKMMOCHOBaMOGLLIEMNHEOPraHNYECKOMXMMINM, HEOBXOAUMBIXANSY
CMNELHOro0CBOEHNAONCLIMNITIMHECTECTBEHHOHAYYHOronNpPodEeCCUOHaNbHOrOLIMKIOB.

OcHoBHbIMU3agavammkypca« ObLlennHeopraHM4eckonXMMnmM» iBNsieTcaobydeHnecTy4eHTOBOCHOBaMdyHaame
HTanbHbIX3HAHMNOCTPOEHUNBELLECTBMCBONCTBaXMaTepmdopMaxeecylliecTBoBaHMA, aTakkedpopMmMpoBaHNecoBpemMeH

HbIXHaY4YHbIXNPEeACTaBNEeHNNOABNEHNSX,KOTOPLIMUCONPOBOXAAIOTCANPEBPAaLLEHUA0AHUXBELLECTBBAPYrMEnpunpoTekaHu
NXUMUYECKUXPEeaKLUNA.

1.23agaungncumnimuHbl;

*3yyeHneTeopeTMHECKMXOCHOBOOLLIEIHEOPraHNYECKOMXMMUN(COCTaB,CTPOEHNENXUMNYECKMECBOMCTBANPOCTbIX
OCHOBHBbIXBELLECTBUXNMNYECKNXCOEAMHEHNI,CBA3LCTPOEHNSIBELLIECTBACYCOBUAMUNPOTEKAHNAXNMNYECKMXNPOLLECCOB. 3
aKOHOMEPHOCTUNPOTEKAHNSXMMUYECKUXTNPOLIECCOB, TEOPUSIPACTBOPOB,0KUCITUTENBHO-BOCCTAHOBUTENbHbIENPEBPALLEHUS

*OBnageHvedyHgameHTanbHbIMUNPUHLMNAMUNMETOAAMUPELLEHUSHAYYHO-TEXHNYECKMX3a4au

+dOpPMMPOBaHNEHABLIKOBMNONPUMEHEHNIOTEOPETUUECKUX3HAHNANS0ObACHEHNSPE3Y NbTATOBXMMUYECKUXIKCNED
VMEHTOB;

*dOpMMPOBaHNEYCTYJEHTOBOCHOBECTECTBEHHOHAYYHOMKAPTUHBIMUPA
*O3HaKOMIEHMECTYAEHTOBCUCTOPUENAMNIOrMKONPA3BUTUSXMMUMUNOCHOBHBIXEEOTKPBITUIA.

1.3Tpeb6oBaHuAKNpeaBapUTENIbHONNOANOTOBKEOOYYaloLLEerocs:

MpeaBapvTenbHasinoAroToBKanpeanonaraeTco3aaHNeoCHOBbIANAGMOPMUPOBAHMSIKOMIETEHLIMIA, yKa3aHHbIXBM.2
,IPUN3YHEHUNONCUUNIIVH:

MaTtematuka
dusunka

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlNK-1: Cnoco6eH u3y4yatb, aHaNM3npoBaTb, MCNONb30BaTb MEXaHU3Mbl XMMUYECKUX peaKkLui, NpoMcXoasumx B
TEXHOJIOTMYECKUX NpoLeccax U OKpyXKarolemMm Mupe, OCHOBbIBasiCb Ha 3HAHUSAX O CTPOeHMM BellecTBa, npupoae
XWMUYECKOW CBA3M U CBONCTBAX Pa3fIMYHbIX KNAacCOB XMMUYECKUX INIEMEHTOB, COeANHEeHUN, BellecTB U
matepuanos
3HaTb:TeopPEeTUYECKNEOCHOBLIOOLLIENNHEOPFraHNYECKONXMMUNMNOHMMATLNPUHLMNBICTPOEHMSIBELLLECTBANMNPOTEKAHNUAXUM

NYEeCKUXNPOLIECCOB.
YMeTb:BbINONHATLOCHOBHbLIEXUMUYECKMEONEPALIMN.

Bna,qub:TeopeTl/l‘-leCKVIMI/IMeTO,CI,aMVIOI'IVlcaHI/IﬂCBOVICTBI'IpOCTbIXI/ICJ'IO)KHbIXBeLLl,eCTBHaOCHOBGSJ'IeKTpOHHOFOCTpoeH nanxa
TOMOBI/II'IOJ'IO)KeHI/IFlBrlepMOﬂVI‘-IeCKOVICVICTeMeXI/IMI/I‘-IeCKI/IX3]'IeMeHTOB,SKCI'IepVIMeHTaJ'IbH blMI/IMeTO,D,aMI/IOI'Ipe,D,eJ'IeHVIqu)VB
VILIeCKVIXVIXVIMVILIeCKVIXCBOﬁCTBHeOpFaHVNeCKVIXCOGLI,VIHeH WA,

OlNK-2: Cnoco6eH ucnonb3oBaTtb MatemMaTuieckue, ousnyeckme, PU3MKO-XMMMUUECKUE, XMMUYECKMe MeToAabl
Ans pelleHus 3agad npocgeccnoHanbHON AeATeNIbHOCTH
3HaTb:3NEeKTPOHHOECTPOEHNEBELLECTB, Pa3NIMYHbLIETUMBIXMMWUYECKOMNCBA3N, TEPMOLMHAMMYECKMEedYHKLMW,NO3BOMNAIOLLNE

CYANTbOBO3MOXHOCTUNPOTEKAHUSXNMNYECKUXNPOLLECCOB.
YMeTb:1MCnonb30BaTbXMMUYECKNE3aKOHbI, TEPMOANHAMNYECKMECTPAaBOYHbIEAAHHLIENKOMYECTBEHHBIECOOTHOLLIEHMSA0OLL,
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 PE3YJIbTATbI OBYYEHUA NO AUCLUUMINHE

HaumeHoBaHve 1 cogepxaHue pasgernos,
TeM 1 y4eBHbIX 3aHATUIA

Cemectp
(kypcansa 3A0)

KoHTakTHasipaboTa

Tlek.
(4acbl)

J1ab.
(4achbl)

CP
(4achbl)

MHHOBaLU.
dopMbI3aHATUI

Paspgen 1. CtpoeHueBeLlecTBa

Tema 1. CrtpoeHve aToma. YpaBHeHue
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. CraHpgapTtHoe
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. PactBopsbl. [MpoueccbipacTBOpeHUs.
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 peakLuun.

Tema 11. Conun. VIOHHbIE  YypaBHEHWs.
Maponus. CreneHbrugponusa,
KOHCTaHTarngposnumsa. OcHoBHble cBeageHna o
Teopun conbBocuctem. ConbBatauus.

JlTabopaTopHasi pabota Ne 4. M'mgponus conen.

Paspen 4, OkucnuTenbHo-
BOCCTaHOBMUTENbHbIENPEBPALLEHNS

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.
3akoHbl®apages.
MoHATUAOBOMHOIrO3NEKTPUYECKOTOCH oS "
aneKkTpoagHoronoTeHumana.

lanbBaHnYeckun  anemeHT.  CTaHOapTHLIN

BOAOPOAHbLIN  3MEKTPOoA. OneKTpoaHbIN
noteHumnan. Pabora ranbBaHN4eCKOro
3neMeHTa.

Tema 15. TloHATME  3MNEKTPOXUMMMYECKOrO
noTeHuunana. YpasHeHvne HepHcTa.

Tema 16. OnpegeneHve  HanpaBreHus
OKUCINUTENBbHO-BOCCTAHOBUTENBHOIO
npouecca.

Tema 17. OnekTponus. INeKkTponua pacTtBopoB
" pacnnaBsoB conemn. Mpasuna
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.
CBolicTBaHEOPraHNYECKNXCOEOMHEHWIA

Tema 19. O6wWasa xapaKkTepucTMka anemMeHToB
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
BaXXHeEWLUNe COeAMHEHUsI. JONeMEHTHI
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 COEAMHEHUsl, TEeXHWYecKue
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 y4eBHbIM MiaHoM He NpefycMOTPEHO

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

5.1.1 NMokasaTennoueHnBaHUA

KogkomneteHuumn

MokasaTenuoLeHBaHNAPe3ynbTaToBOOYYeHMS

HanmeHoBaHueoueHo4YHOrocpeacTea

OnK-1 peLueHnio 3aaad

npakTn4ecknx 3agad

ANEeMEHTOB

1. Wanaraetr 6a3oBble
npeacTaBreHne 0 XMMUYECKUX SABMNEeHNAX
2. [leMOHCTpUpYET NpUMEHEHNE 6a30BbIX XUMUYECKUX 3aKOHOB K

XnMun4yeckune

3aKOHbI

n

nveert

3. V|CI'IOJ'Ib3yeT TeopeTunvyeckme 3HaHnAa no XxmMmnn Ana pelleHnsa

4. Nmeet npeactaBnieHne O CTPOeHUU aTOMOB pasfiYHbIX

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

1. MNoHnMaeT cBSI3b MEPUOANYHOCTU CBOWCTB 3MEMEHTOB C
OnK-2 XMMUYECKUMMW CBOUCTBaMM Pa3fMyHbIX 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 MPOTEKAHMSA XUMNYECKNX peaKLnii
npyv  3afaHHbiX  TEPMOAMHAMMUYECKMX  YCMOBUSIX,  MOMb3YsAChb
CMpPaBOYHbIMU AaHHbLIMU

OPUEHTMPOBaHHbIE3aAaHUSA

4, YMeeT paccuuTbiBaTb CKOPOCTb MPOTEKA-HUS  XUMUYECKUX
npoLieccos

5. YmeeT onpegensitb  NPUCYTCTBME  Pa3fNYHbIX  KIaccoB
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, |O0yYalWMAcs  OEeMOHCTPUPYET  MnpaBuiibHOE
cBOOOOHO OpPUEHTUPYETCA B OCHOBHLIX |MIOHMMaHWE  YCNoBUSA  3ajaun,  BrageHue
MOHATUSAX, TEPMMHAX W oOnpenerieHusix |HaBblkamu ero aHanmsa, Bblbopa Hy)XXHbIX 3aKOHOB
npuv OTBETE; YCBOWUI OCHOBHYIO U 3HAKOM C (U cbopmyn  Oona  ee  pelleHus, 3HaHue

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

. _ |Obyyvalowmiica  AeMOHCTpupyeT  JocTaTo4vHoe

OByuatowuiics NokasbiBaeT AOCTATOUHBIN (o maHme  ycnosus  3agaun,  BhageHue

4 (xopoLuo)

YPOBEHb 3HaHWI OCHOBHbIX XUMMWYECKUX
3aKOHOB, OPUEHTUPYETCH B OCHOBHbIX
MOHATUSIX W ONPeaeneHusix; YcBOMWN
OCHOBHYIO  nuTepatypy; fonyckaeT
He3HauyuTemnbHble  MOrPELUHOCTU  NpU
OTBeTax Ha BOMPOCHl 3K3aMeHaLMOHHOro
Guneta W [OMOMHWUTENbHLIE BOMPOCHI
npenogaeaTensi.

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 XMMUW, MOHATUSA U onpeaeneHus,
HO npu 9ToM, pJonyckasi ©Gonbluoe
KONMMYECTBO HEMPUHLMNMNAMbHBLIX OLLUNOOK;
3HAaKOM C  OCHOBHOM  NMTepaTypoWu;
JONnycKaeT CyLIeCTBEHHble OWMWOKM B
OTBETE HA 9K3aMeHe, HO  MOXeT
yCTpaHutb  MX Nod — PYKOBOACTBOM

OOyvalowmicss BHMKAEeT B CMbICT  YCNOBUSA
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 3HaHWUSI OUCUMMIVHBI, 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 npenogaBaTtens.

MonbiTka CAMCbIBAHUS,, WCMOMb30BaHMUS
HepaspeLleHHbIX TEXHUYECKMX YCTPONCTB
UnM nonb3oBaHWe MNOACKa3KOW [pyroro
yenoBeka.

Obyvalowmiicss He MOXeT npoaHann3MpoBaTb
yCrnoBue 3ajayn, HameTUTb NNaH ee peLUeHUs
NIOX0 OPUEHTUPYETCH B XUMUYECKUX BENUYMHaXx,
He BnageeT MaTemMaTU4eckum  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'-IaCTVILI,.

®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 CMIMHOBOE KBaHTOBLIE YMcna). ATOM-Hbleopbutanm
(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 xmmMudeckas CBsA3b (KXC). Tunbl KXC (NonsipHasi, HenonsipHas,
WOHHas, MeTannuyeckas). XapakTepucTuKk/ KOBaneHTHOM XMMUYECKON CBS3N (HanpaBreHHOCTb,
HacbILLLAeMOCTb, SHEPIUs, ANMHA, NOMSIPHOCTb).

HanpaBneHHOCTb KOBaneHTHON XMMUYEeCKON CBA3M ((hopMbl NepeKkpbiBaHNSE aTOMHbIX OpOu-Tanewn, Tunbl
nepekpbiBaHus: [1-, [1-, [1- nepekpbliBaHUs). OCHOBHbIENOHATUSA 0 MexaHu3amaxnepekpbiBaHus 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 pasnuyHbIX OPM MONEKy).

12

MexaHuambl nepekpbiBaHnsa AO: meTog MonekynspHeix opbutaneit (MMO). O6wwime NpuH-UMnbIN - cxema
noctpoexnsa monekyn no MMO.

13

MeToa MonekynspHbIX opbutanen: npnynHbl 06pa3oBaHMsA CBA3LIBAIOLLEN 1 paspbIXNsoLe opbuTtanein,
pacnonoxeHne MO no aHepruam. KpatHocTbeBsA3n. MNpumepbiobpasoBa-Huamonekyn O2 n NO.

14

MexaHnambl nepekpbiBaHnsa AO: MMO 1 MBC npeumyLiecTBa 1 HegocTaTku Ha npumepe 06pa3oBaHUSA MOSEKyY
02 (gokasaTb Hanu4yme napamarHuTHbIX CBOMCTB), H2+ (goka3aTb BO3MOXHOCTb 06pa3oBaHus Yactuupl), CO
(nokasaTb KpaTHOCTb CBSI3U 1 0O BSCHUTL NPOYHOCTL MOJIEKYIbI). [MONSPHOCTE U HEMONSAPHOCTLMOIEKY
(hanpumepe MBC).

15

Tunbl B3aMmoaencTeusa monekyn: cunsl BaH-gep-Baanbca, BogopogHasa ¢Bs3b, A B3anmo-4encraund
(NPOYHOCTL CBA3MN M pacCTOsiHWE MeXAy YacTuuamu).
CBs13bpasnNYHbIXTUNOBMEXMONEKYNSIPHOrOB3anMOAENCTBUS C arperaTHbIMCOCTOSIHUEMBELLIECTBA.

16

Cunbl BaH-gep-Baanbca (opveHTaumMoHHble, AUCNEPCUOHHbIE, MHOYKLUMOHHBIE U CUIMbl OT-TarKUBaHUs).
"a3o06pasHble BellecTBa: 0COBEHHOCTU UX CBOWCTB, S3HEPrsi B3AaUMOAENCTBUSA YacTuL, NOHATUE “naearnbHbIn
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 MeXMONEKYNSPHbIX XMMUYECKNX CBA3EN, AHEPTVSA U PacCTOsIHUE).
AMOpdHbIE U KpUCTanMYeckme BeLlecTsa (MX 0COBEHHOCTU 1 CBOWCTBA, MHTEPBalbl TEMNEePaTypPHbIX
nepexofoB v TemnepaTypbl kuneHus). MoHaTus bnvwkHero n gansHero nopsaka. Misotponus u aHmsoTponus
CBOWCTB.

CTpoeHue kpucTtanna. OnemeHTapHas s4elika n ee xapakTepucTuki. Kpuctannuyeckas pelueTtka 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 X OT NYTK NpoLecca, 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. PacuyeT Tennosoro adpdpekta peakumm. 3akoH Mecca. dk3oTepmmuyeckme
1 3HOOTEepMUYECKMe NpoLiecchl. Tennora cropaHust U TeNoTBOpHasi CNOCOBHOCTb.




®YHKUMA COCTOAHUA — SHTPONMUSA. DHTPONUS, Kak Mepa npespalleHus. [I-oi  3aKOHTePMO-AUHAMUKNA.

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

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

26 OHeprusa 'vbbca n Fenbmrmjbua. N3o06apHo-n3oTepmmnyeckmin noteHuman. PacyeT ctTaHAapTHOMO 3Ha4YeHus
3Heprumn M'mbbca xumuyeckon peakummn. 3aBucumMocTb aHeprum Mbbca ot Temnepatypsbl: ypaBHeHue 'mbbca.

27 YpaBHeHue mb6ca. YcnoBmsa camonpom3BosibHOMO MPOTEKaHMA 3K3OTEPMUHECKIX 1 SHAOTEPMMHECKUX
npoueccoB. PacyeTt 3HadyeHus aHeprnm Mmb6ca xummyeckon peakumm.
Xumunyeckas kuHeTuka. [MoHATMEe CKOpOCTM NPsMO M 06paTHOM XMMUYECKUX peakLuin (CpeaHas U MrHOBEHHas

28 CKOpOCTb). PaKTopbl, BAMSAIOLLME HA CKOPOCTb XUMUYECKMX peak-Lmin. CKOPOCTb FOMOrE€HHbIX U FreTePOreHHbIX
XMMUYECKNX NMPOLLECCOB.

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

30 BnvsaHne TeMNepaTypbl Ha CKopoCTb XUMWYECKOW peakumn. SmMnupuyeckmin 3akoH Bant MNodda.
TemnepaTypHbI KOIPPULNEHT.

31 KOHCTaHTaNCKOp(u)CTI/I, ee manyeckunit cmblicn. 3aKoH pacnpegeneHns MaKCBenna-Boqbumaya (4MCro aKTUBHBIX
B3aMMOAENCTBMIN YacTuL (za), BNMsiHWE TeMnepaTypbl Ha YNCNO aKTUBHBLIX B3AaNMOAENCTBUN).

32 YpaBHeHue AppeHuyca. NoctoaHHas AppeHuyca. MNoHaTme “CTepVI‘-IeCKI/IVIv(baKTOp” (Mpumep BANSIHUSA
CTepuyeckoro hakTopa Ha BEPOATHOCTb MPOTEKAHUSA XMMUYECKUX PEAKLIMN).
OHeprusa akTnBaumm, ee nsnm4ecknii cMbicr. NepexoaHbii KOMNneke. PacyeT sHeprum 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. CKOpoCTb 06paTMMON XMMMUYECKON peakumun. KoHCTaHTa paBHO-BecusarasogasHblx,

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 XU-MUYECKUX NPOLLECCOB.
YCnoBus CMeLLeHNs paBHOBECHKS.

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

38 PactBopbl. KnaccundukaumscmecensellecTs. [ucnepcHble CUCTEMbI U UCTUHHbBIE pacTBopbl. [MoHATHe
KONMMOUAHbIX CUCTEM U naeanbHbIX PacTBOPOB. XapakTepUCTUKN XUAOKUX pacTBO-POB.

39 XapakTepuCTUKN XNAKUX PacTBOPOB (KOHLEHTpaLus: cnocobbl BbIpaXXeHWs; pacTBOPU-MOCTb, NOHATUS:
HaChbILLEHHbIE, NePECHILLEHHbIE N HEHACLILLEHHbIE PACTBOPbI).

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

41 TemnepaTypa 3amep3aHus; 0CMOC, OCMOTUYECKOE AaBNeHNe.

42 Mpoueccobl pacTBopeHUs (CTagumn pactTBopeHus). AHepreTrka npouecca pacTBOPEeHUs. ANeK-TPONuUTbI n
HeanekTponutel. CTeneHb auccoumauun. CunbHble 1 cnabble 3NeKTPONnUTbI; MPUMEpDI.

43 CTteneHb anccoumnaumm (MOHATUSA CUMBHbBIX U Criabbix anekTponnToB). CunbHble 3NEKTPONU-Tol (MpUMeEpLI).
AKTMBHOCTb, KO3(h(PULMEHT aKTMBHOCTU, MOHHAas 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 pacTBOPbLI ManopacTBOpUMbIX coeauHeHui. NponssegeHve pacTsopumMocTy. Ycnosus
pacTBopuMMOCTW. PacyeT npegena pacTBOPMMOCTU MariopacTBOPUMBIX cornen u3 aHaveHum MP.

47 M'maponus (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 (MokasaTb Ha
npumepe a3oTHOW KNCMOTbI). TUNUYHBIEOKUCAIUTENN U BOCCTAHOBUTE-NN: NpoLecchinepeavnanekTpoHOB.
Tunbl OKUCANTENBHO-BOCCTAHOBUTENMbHBLIX Peakunii: MeXMONEKyNapHble, BHYTPUMONEKY-NspHble,

49  |aucnponopumoHMpoBaHUS (NPUMEPbl MEXMONEKYNSPHBIX PeakLMin ¢ pacCTaHOBKON KO3(MULMEHTOB METOAOM
nonypeakumn).

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

51 OB peaKLmu ACrpONOPLIMOHNPOBaHNS (npuBecTn 3 npnmepa ¢ paccTaHOBKOW KO3h(pMLM-EHTOB METOA0M
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 oKUCNUTENBHO-BOCCTaHOBUTENBHON ABONCTBEHHOCTLIO (NpuMepbl OBP ¢

paccTaHOBKOW kO3 ULMEHTOB METOLOM NMOSTypeakLnii).




SﬂeKTpOXVIMVI‘-IeCKVIe npouecchol, obwue 3aKOHOMEPHOCTU UX NMPOTEKaHUA. 3aKoHbI dbapaneﬂ. MoHATns gBonHOro

55 3NEKTPUYECKOro Crnost 1 ANeKTPoAHOro noTeHuuana.

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 Cpefie BNaXHOro rasa. AneKkTpoxnuMmnyeckas kopposns B cpefe NpoBoasaLLnX
XUOKOCTEN.

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

63 OnekTpoxmmunyeckasi obpaboTka meTannos (Npouecc BbinfaBkn). XMMUYECKNE NCTOYHMKN TOKA (KUCMOTHbIE U
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 nogrpynnbl (06LWan xapakTepucTrka 1 CBOMCTBa). XMMUYECKMECBONCTBayrnepoaa u
KpeMHus.

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

70 AcdanbToBble NOPOAb!, MPUPOAHbIV U NOMYTHLIN ra3 KAMEeHHbIN Yrorb. TeXHU4eckme 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 OneMeHTbl NOArpynnbl repmaHmns (obLas xapakTepUCTUKA 1 UCNONb30BaHWE COEAMHEHUIA TepMaHnsl, OfnoBa M
CBUHUA).

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

74 AmMmMumak. Peakumun npucoeamHeHuns, 3aMeLLeHnsi, KOMNNekcoobpasoBaHWs, OKUCIIUTENBHO- BOCCTAHOBUTESbHbIE
peakuum.

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

76 Oxkcunabl a3oTa (CTpoeHne MoneKyn OKCUAOB, XapaKTepPUCTUKM U XMMUYECKMe CBONCTBA, NonyyYeHne 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 n ero coeguHeHusi (0COGEHHOCTU CTPOEHMS U MOAUMKaLIMKM, NPOU3BOLACTBO CMNYEK).

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

81 Conu bocopHbIX KACMOT, UX CBONCTBA U NpUMEHeHWe (peakunn rugponuaa). ConnunonndocdopHbBIXKUCIOT
(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 (XapakTePUCTUKUN, MPUMEHEHNE U XMMUYECKME CBOMCTBA).

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

85 Kucnopop u ero coeamHeHus. Boga n nepokcug sogopoga. (030H, Boga: CTPOEHUe, XMMUYeckne CBOMCTBa,
NPUPOAHbIE UCTOYHUKMN).

86 |Cepa u ee coeguHeHus. Okcuabl cepbl (0COOEHHOCTU CTPOEHUS, NPUMEHEHME N XMUMUYECKUE 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, XMMU4YeCcKkme CBOMCTBA, COSM UX XMMUYECKNE CBOMNCTBA U NPUMEHEHNKE).




89

I'Ionmceprle, TUOCEpPHbIE N NEePOKCOCEPHbIE KNCIOTbI, X CTPOEHNE, XUMNYECKNe CcBOWNCTBA, NPpUMEHEeHne 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. Xvmnyeckne CBOMCTBA (OKMCJ'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 okeugoe xnopa (1) u (IV), peakumm gucnponopLmMoHNpoBaHns (CTpoeHMe XopuT- n
Xnopar- MOHOB), CBONCTBA.

93

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

94

Conu ranoreHKMCnopoaHbIX KACAOT (peakuny pasnoxeHus, npumeHeHne conen). Onementol VIII - A noarpynnsl.

95

Xumusa nepexoaHbix anemeHToB. ObLune cBovcTBa d- aNemMeHTOB (aTOMHBIN paguyc d- aNeMeHTOoB).
OnemeHTbINOArpYNMbICKAHANSXapPaKTePUCTHKA, MPUMEHEHNE B NPOMBILLIMIEHHOCTU, XMMUYECKMECOEONHEHMS.

96

OnemMeHTbl NOArpyNnbl TUTaHa, UX 06LLasa XxapakTepucTmka, NPMMeHeHMe B NPOMbILLNEHHOCTU. XUMUYeckme
COeaIMHEHNs1, 0CODEHHOCTM NONy4YeHUs peaKUX ANIEMEHTOB, COMKW MONMBANEHTHbIX MeTanmnos (rngponus).
OnemeHTbl noarpynnbl BaHagusa. OnpegeneHve XMMMYeCcKoro coctaBa CrnnaBoB pefKo3eMerbHbIX 3NeMEHTOB
(cnocobbl nepeBoga MeTanioB B UOHbI).

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 NpUMeEHEHUE 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 obllasi xapakTepucTuka, MpUMEHEHNe B NPOMBILLNIEHHOCTU, XMMUYEeCKme
COeaNHEHNsT (TEXHELIMIN, PEHNIA, 0COBEHHOCTM UX XUMUYECKUX COEOUHEHWN).

100

MapraHeu 1 ero coeMHeHNs, kKak OKUCITUTENN B XMMNYECKUX peakumsaX (peakuus pasnoxeHns nepmaHraHaTa
kanwusi). Conu mapraHLoBOW 1 MapraHLOBUCTOM KUCIOT, OCOBEHHOCTM MX NOBEAEHMS B LLENOYHON N KNCMON
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

Xumunyeckne CBONCTBA xenesa. Bsaanmoagenctene ¢ KMCNoTamm 1 LWenodamu, NPoLLECC pXaBeHus Xxenesa.
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. [prMeHeHne coeMHEHWN Xene3a 1 ero buonornyeckoe
3HaYeHue.

105

MnaTnHOBLIE MeTannbl (XMMUYECKME CBONCTBA U NpUMeHeHne). AnemeH-Toll - B nogrpynnel. Megp, ee
XMUMUYECKNe CBOMCTBA, MPMMEHEHUe (CnnaBbl HA OCHOBE Meau), MPUPOAHbIE COeanHEeHUs. AnemeHTbl | - b
nogrpynnsl. Cepebpo, 3010TO  (XMMUYECKUE CBOWCTBA, NPUMEHEHWE, MPUPOLHBIE COEANHEHNS).

106

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

5.2.2 TunoBbleTecToBble3aAaHUA

HenpegycmoTpeHo

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

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




5.3 MeToanuyeckne matepuanbl, onpegensivolime npoueaypbl oLeHMBaHUs 3HaHUW, YMEHUI, BrageHui (HaBbIKOB
1 (UnKN) NpakTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon

3aA0JI)KeEHHOCTU

MpoBeaeHe NMPOMEXYTOYHOW aTTecTauum pernameHTUPOBaHO rokarbHbIM HOopMaTuBHbIM aktom CIIOrYMTA
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No AUCUUnInHe

YcTHas X

NncbmeHHas X

KomnbloTepHoeTeCcTUpOBaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMm No AUCLUNNnHe

NHas

* B TeyeHne yyebHoro roga BbINONHAOTCSA ABE KOHTPOSbHbIE paboThl (MO O4HON B ceMecTpe).
* BoamoxHocTb nonb3oBaTtbesa [epuognyeckon Tabnuuern anemeHtoB [0. U. MengeneeBa, cnpaBOYHbIMMU

Tabnuuamm pPacTBOPUMOCTH,

KOHCTaHT guccoumaummn cnabbix ANEeKTponmnToB,

npov3BeaeHnii  PacTBOPUMOCTH,

CTaHOapPTHbIX ANEKTPOAHbIX NOTeHUManoB, CTaHAapPTHbIX TepMOANHAMUNYECKNX BEJTUYUH, KalbKyNATOPOM.
* BpeMFl Ha NoAroToBKYy OTBETa Ha 3K3aMeHe 45 MUHYT.

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

ABTOp 3arnasue M3paTenbcTBO | Floansganus | Ccbinka
6.1.1 OcHoBHasty4yeOHasinuTepatypa
BongpipeBa, O. [.,|/llabopaTopHbIA NPaAKTUKYM MO http://www.iprbooksh
Oepnos, A. I.,|Jobwen wn HeopraHM4eckon op.ru/71462.html
OopoxuH, B. T, [xumun
3anuesa, HO. H,,
Kaptawesa, M. H.,
gggﬁZ’Ba’ AiE. g Mockea: 3kOOHUC 2015
PbibanbyeHko, B. C.,
Pyabik, E. M.,
Conoposa, E. B,
TiomeHoBa, C. W,
Oepos, A. T.
Bapkosckuii, E. B.,|O6wasxumus http://www.iprbooksh
Tkauyes, C. B., MuHck: Bbiwanwasawkona 2013 op.ru/35509.html
MeTpyweHko, J1. I
Mpecc U. A. OcHoBbloGLUEXMMUM CankT-MeTepbypr: 2017 http://www.iprbooksh
XUMUSOAT op.ru/67353.html
6.1.2 lononHuTenbHasy4ebHasnuTepatypa
Appawesa, J1. T, [[MpakTnkymnoo6enxnmmm Cankr-leTepbypr: CaHkT- http://www.iprbooksh
Jlykawnwa, T. Il MeTepbyprekuia 0p.ru/102548.html
Muxannosa, W. C. rocygapCTBEHHbIN 2017
YHUBEPCUTET
NPOMBbILLIIEHHbIX
TEXHOMNOIrMN 1 gmus3anHa
JL.I. Appawesa,|HeopraHmyeckas Xumunda|  M-BO Hayku U BbiCLUErO http://nizrp.narod.ru/
A.1O. Baxpywes, T.J1.[[TekcT] mMeToanYeckue obpasoBaHus, BT metod/kafobshineorg
JlykaHuHa yKkasaHus K BblnonHeHwo| CN6IYMNATO. — 4 u3a., ucnp. 2019 h/1569419150.pdf
WHOUBMAYaNbHLIX 3adaHni n gon. — CI16.: BLUT3
cnerynta
T.J1. JlykannHa, T.T.|O6Las XxMMus B KOMNIIEKCHON http://nizrp.narod.ru/
OB4MHHUKOBA XUMUYECKON nepepaboTke metod/kafobshineorg
apeBecuHbl  Knaccudukaums h/4.pdf
HOOPTGHNECKUX  ~  evine| 20 0Bpazosars u wayiu
BellecTBa. .PaCTBOpr. (ana P, c%ﬁl_lrgg/fynﬁﬁ Cre.: 2013
caMoCTosITENbHOM  paboThbl
ctygeHtoB | kypca) [TekcT]:
yueb. nocobue




CrtenuHa, n. B.,|Ctpoenuneatoma MockBa: MockoBcKkuUi http://www.iprbooksh
YcTnHoBa, 1O. B., rocyaapCTBEHHbIN op.ru/46050.html
Hwvkudoposa, T. IM. CTPOUTENbHbIN 2016
yHuBepcuTteT, Al [n 3p
Megua, 96C ACB
T.J1. JlykaHuHa, A.A.|KoopauHauumoHHbIE COedMHEHUsA B M-80 06pasoBaHus! ¥ http://nizrp.narod.ru/
KomunccapeHko, A.B.[komnnekcHom XUMUYECKON KOORD_REZ.htm
b 6oTke eBecuHbl [TekcT]: Hayku P®, CTIOrTYPII. 2010
ypos nepepa Ap — 2-e u3g., ucnp. n gon.
y4eb. nocobue - C6.: CMGITYPN
JI.M. Appawesa, T.Jl.|lpaktukym no HeopraHuyeckon| M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlykaHuHa xumunm [ TekcT ]: y4. nocobue Haykn Pdp, BLUTO 2018 metod/kafobshineorg
Cneryntpn.--Crne.: h/2018_09_24 01.pd
BLUTS CMe6rynTn f
TJI. INykaHnuHa, WN.C.|O6was xuMmma B  XMMUYECKON http://nicrp.narod.ru/
MwuxannoBa TexHornormm gpeBecuHbl. OCHOBHbIE metod/kafobshineorg
3aKOHOMEPHOCTH XUMUYECKMX h/12.pdf
NpoLEeCcCcoB. M-Bo obpasoBaHus n
OkuncnutenbHOBOCCTaHOBUTENbHbIE |Haykn PP, CIM6 MMYPI. 2015
npeeBpaLleHuns. - CNe. : CrerTypPri
OCHOBbISNEKTPOXNMUM [TekerT]:

y4eb. nocobue

6.2 MNMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM

OneKkTpoHHO-0MbnmoTeyvHasa cuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTS CMB MYMNTL [OneKkTpoHHbI pecypc).
OnekTpoHHO-6MbnmoTeyHas cnucreMa «ANBYKC» [ONEKTPOHHbIN pecypc].

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

MHdopmaumoHHaa cuctema «EgvMHoe OKHO goctyna k obpasoBaTenbHbiM pecypcam. Pasgen. Xumusa»
[BnekTpoHHbInpecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.74.7
PedepaTtnBHas n cnpaBoyHas 6a3a AaHHbIX peLeH3MpyeMon nutepaTtypbl Scopus [SnekTpoHHbIn pecypc]. URL:

https://www.scopus.com
Bubnnoteka

XuMmn4yeckoro

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

dakynbTeTa

Mry

[OnekTpoHHbIN

pecypc] URL:

6.3 MNepeyeHb NMLEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoOro oéecneyeHust
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
Microsoft: Office Standard 2016 Russian OLP NL AcademicEdition

6.4 OnucaHue MaTepuanbHO-TeXHM4YeCcKkon 6a3bl, Heo6XxoAUMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro

npouecca no gucumnn

UHe

AyauTopus

OcHalleHune

JlekunoHHasiayauTopms

MynbTumeaunHoe obopygosaHue, cneunanuamposaHHasa mebenb, Jocka

B-211

Habop nabGopaTopHbii ans

npoB-AeHnst paboT no Xumum,

pH/ HB —

MeTpbl, BecCbl

nabopaTopHble, TepMmocTaT, AUCTUNNSTOp. Xumudeckas nabopatopus kadenpbl obuiein u
HeopraHW4yecko XUMUKM C HeoBGXOoAMMbIMM peakTMBaMuM U nabGopaTopHbiM 060pyAoBaHUEM

(NpoBupKK, NNaHLWeTLl ¢ HAGOPOM PEeaKTUBOB, CTAaHAAPTTUTPLI U Npoyee).

MpunoxeHune

paboyeit NnporpaMmbl AUCLANIIUHGI

MpunoxeHune

OBLWAA N HEOPITAHUYECKAA XMUA

HaumeHosaHue aUCL{UﬂﬂUHbI




no HanpaeneHuto nogrotoBkn 18.03.01 XnMmueckas TeXHOOrmns
HaumeHoBaHue OI1 (npoduns): Xummnyeckasi u GuotexHonorusi nepepaboTku pacTUTENbHOrO Chipbst
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agaym, Kenchbl)

:jil YcnoBus TUNOBbIX NPAKTUKO-OPUEHTUPOBAHHbIX 3ad4aHuii (3agaY, KerncoB)
Cemectp 1

1 | OnemeHT HaxoguTca B 4veTBepToM nepuope, VA rpynne. OnpegenuTte nopsgkoBbIi HOMEP 3MeMeHTa U
COCTaBbTE 3MEKTPOHHYO hopmyny ero atoma. K kakomy ceMencTBy ar1eMeHTOB OH OTHOcUTCs? HasoBuTte ero
3MNEeKTPOHHbIE aHarnoru.

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

3 | ObbACHUTE CTPOEHME MOSEKYNbl aMMUaKa Ha OCHOBE MeTo4a BareHTHbIX CBA3EW

4 | PaccunTanTe naMeHeHve sHTanbnMm B peakuun roperHus ceposogopoga H,S(r.)+ 1720, = H,O(k.) + SO(r.),
€CNn M3BECTHO, YTO TenmnoTbl obpa3oBaHuA (AH? 298 ) BewectB ansa H,S(r.), H,O(k.) n SO,(r.) paBHbl
COOTBETCTBEHHO -20,17 kO>x/Mornb, -286,0 kOx/monb, -297,0 kOx/Mmonb.
3annwmteTtepMmoxmmmuyeckoeypaBHeHepeakumm. OnpegenureTnnpeakunn: 3k30- UNMaHAOTEPMUYECKaS.

5 | Paccuutante nameHeHne csobogHon aHeprum M'mbbca B peakummn ropeHus ceposogopoga H,S(r.)+ 1720, =
H,O(k.) + SOy(r.), ecnn n3BecTHO, YTO M3MeHeHus cBoboaHon aHeprun mbcca obpasoBaHusA (AG? 298)
BewwecTB ang H,S(r.), H,O(K.) n SO,(r.) paBHbl cooTBeTCTBEHHO —33,8 K[x/Monb, —237,24 k[x/monbk, —300,2
kx/monb. Onpegennte BO3MOXHOCTb CAMOMPOMU3BONbHOIO NPOTEKaHUsA JaHHON peakuun npu cTaHgapTHbIX
YCINOBUSIX.

6 | Kakoea ckopocTb peakumun npespaieHuss N,O,<>2NO,, npu 127°C n gaeneHun 480 MMpT.CT., ecnu ko =
1,9-10"c™, Ex = 82 k/MOrb.

7. | Bo ckonbKO pa3 HY>KHO YMEHbLUUTb KOHUEHTpauuio okcuaa asota (l1) B peakumm: 2NO + O2(gosayx <> 2NO,,
4TOObl CKOPOCTb peakumMm yMeHblUMniack B 2 pasa (H.y.).

8 | BbluMcnnTb HavanbHble KOHLEHTpauMn MOMNeKynsapHoro xmnopa u okcuga yrnepoga (Il), a Takke KOHCTaHTY
paBHOBECUS, eCrv paBHOBECHbIE KoHLUeHTpauuu: [Cl,] = 0,3 monb/n; [CO] = 0,2 monb/n; [COCI,] = 1,5 monb/n.
CO + Cl,&<COCl,.

9 | CKonbko NO Macce HYXXHO B35Tb €4KOro Kamu u BoAbl, 4YTobbl npurotoButb 75 n 12%-Horo pacteopa c
nnotHocTbio = 1,1 r/mn. OnpegenMTeeroMonsipHyKOHLEHTPaLUuIo.

10 | OnpegennTb, 4Yemy paBHbl MOHHAA cuna pacTtBopa W akTmBHocTb uoHoB B 0,08M pactBope CaCl,,
cogepxatiem, kpome Toro, 0,06M HCI.

11 | BbluUCANUTb KOHLEHTpaumio noHos [H'] n a0,1 M pacteopa ruapokcuga aMMOHUS, KOHCTaHTa auccoumaLmm
koToporo K = 1,75-107° npu (25 °C).

12 | Belumcenute pactBopuMocTb CaSO,. Bo ckonbko pa3 yBenuuntcsa pactBopyMocTb  CaSO, nocne
pobaeneHus k 1 n HacbiweHHoro pacteopa 0,01 monb  K,SO,?

13 | Hanncatb ypaBHeHWS rmugponuaa, Ka4eCTBEHHO onpeaenutb pH pacTBopa v onpefenutb TUN rmaponusa Ha
npumepe conen ZnCl,, K,SO3 n Cr,Ss.

14 | PaccuntaTb pH, kOHCTaHTY 1 cTteneHb rmaponumsa 0,1 M pactsopa AgNOs.

15 | CocTtaBuTb 0.B.p., paccTaBUTb KO3 MULNEHTHI METOAOM NONypeakLUmii:

1. Nal + H,SO4(KkoHU.) — |, + SO, +

2. K,Cr,0O; + NaCl + H,SO, — Cl, +

3. KMnO, + KNO, + H,0 — KNO; +

4., KMnO,+ HI+H,SO,— |, +MnSO, +

5. MnO, + KBr + H,SO, — Br, +MnSO, +

6. KMnO, + K,S + H,SO, — S +MnSO, +

7. KMnO, + H,S + H,SO, — S +MnSO, +

8. KMnO, + H,C,0,+ H,SO, — CO,+MnSQ, +

9. MnO, + Na,CO;+ H,SO, — Na,S,04 +MnSO, +
CemecTtp 2

16 | Paccumtate OOC cTaHOapHOro MeAHO-LUMHKOBOrO ranbBaHu4eckoro anemeHTa. CocTaBuTb Cxemy
ranbBaHNYECKOro 3f1IeMeHTa, HanMcaTb YpaBHEHMS peaKUMi, MPOTEKALMX Ha KaToAe U aHOAE U CYMMapHoe
YpaBHEHME 3TUX NPOLLECCOB.

17 | MoxHo N nepmMaHraHaT-MOHOM OKUCMWTL NNaTUHY B KUCMOW cpefe Npy CTaHA4apTHbIX YCNOBUSX.
18 | HanucaTtb ypaBHeHWs peakuuin, COOTBETCTBYHOLLME NPeanoXeHHbIM nepexogam. PacctaBuTb KOI(HULNEHTBI.

[aTb HasBaHus nony4yeHHbIM BelleCcTBaM U yKa3aTb KracCbl HeOpraHU4ecknx COeaNHEHUN, K KOTOPbIM OHU




OTHOcATCA. Hanucatb Ansg OKUCNUTENbHO-BOCCTAHOBUTESbHbIX peaKLl,VIVI — nonypeakunn OKUCIEeHUA u
BOCCTaHOBIIEeHUA, AOnd peaKLI,I/IIZ, npoTeKkarLmnx 0e3 W3MeHeHUs CTeneHen OKUCMEHUS, — MOSfHble WU
COKpaLLI,éHHbIe MNOHHO-MOJIEKYNApPHbIe YPaBHEHUA:

N

1 2 3 4 5
FeS— FeCl, ? Fe 7 Fe(NOs)s — Fe(OH)3; —Fe,0,.

N

4 N 5 N
7 Cr 7 Cr,03 7 NaCrO,

1 2
CrCl; > Cr(OH), ? Cry(S0,);

N

1 2 3 5
MnO, — > MnSO, 7 Mn 7 Mn,O4 Mn 7 MnCl,.

1 N 3 4 5
S 7 SO, SO, > H,SO, > K,SO, > BaSO,.

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

N

1 2 3 4 5
P 4 P205 4 H3PO4 NazHPO4 N33PO4 Cag(PO4)2.

N

1 2 4 5
N,Os ™ HNO; > Cu(NO,), NO, HNO; > NH,NO;.




