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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.

1.3Tpeb6oBaHuAKNpeaBapUTENIbHONNOANOTOBKEOOYYaloLerocs:

MpepBapvTenbHasinoAroToBKanpeanonaraeTco3aaHNe0CHOBbIANAMOPMUPOBAHMSIKOMMETEHLIMIA, YKa3aHHbIXBM.2
,IPUN3YHEHUNONCUUNIIVH:

MaTtematuka
dusunka

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLUNINUHDbI

OlNK-1: Cnoco6eH u3y4yatb, aHanNuM3npoBaTb, MICNOJSIb30BaTb MEXaHU3Mbl XMMNYECKUX peaKkLui, NpoMcxXoasumx B
TEXHOJIOTMYECKUX NpoLeccax U OKpyXKarolemMm Mupe, OCHOBbIBasiCb Ha 3HAHUSAX O CTPOeHMM BellecTBa, npupoae
XMMMUYECKOW CBA3M U CBOMCTBAX Pa3fiIMYHbIX KNAacCOB XMMUYECKUX 3J1IeMEeHTOB, COeAMHEHWUN, BeLlecTB U
matepuanos
3HaTb:TeopPEeTUYECKNEOCHOBLIOOLLIENNHEOPFraHNYECKONXMMUNMNOHMMATLNPUHLMNBICTPOEHMSIBELLLECTBANMNPOTEKAHNUAXUM

NYEeCKUXNPOLIECCOB.
YMeTb:BbINONHATLOCHOBHbLIEXUMUYECKMEONEPALIMN.

Bna,qub:TeopeTI/I‘-IeCKVIMI/IMeTO,Cl,aMVIOI'II/IcaHI/IﬂCBOVICTBI'IpOCTbIXVICJ'IO)KH bIXBELEeCTBHAaOCHOBEJJIEKTPOHHOIoCTpoeHnAnxa
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, pusanyeckue, pusnNKo-XxMMmieckme, XumMmveckme MetToabl
Ans pelleHus 3agayd npoceccMoHanbHON AeATeNIbHOCTU
3HaTb:3NEeKTPOHHOECTPOEHNEBELLECTB, Pa3NIMYHbLIETUMBIXMMWUYECKOMNCBA3N, TEPMOLMHAMMYECKMEedYHKLMW,NO3BOMNAIOLLNE

CYANTbOBO3MOXHOCTUNPOTEKAHUSXNMNYECKUXNPOLLECCOB.
YMeTb:1MCnonb30BaTbXMMUYECKNE3aKOHbI, TEPMOANHAMUYECKMECTPABOYHbIEAAHHLIENKONTNYECTBEHHBIECOOTHOLLEHNSO0LL,
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 NO ANCLUUNMNIUHE

HanmeHoBaHue 1 cogepxaHue
pas3genoBs, TeM U y4eOHbIX 3aHATUN

Cewmectp
(kypcansa 3A0)

KoHTakTHasipaboTta

Jlek.
(4achbl)

J1a6.
(4acbl)

CP
(4achbl)

MHHOBaLl.
opMbI3aHATHIA

dopmaTekyLLEeroKOHTPOrs

Paspgen 1. CtpoeHueBeLlecTBa

Tema 1. CrtpoeHne artoma.
YpaBHeHue LpeaunHrepa. MNoHaTue
BOJTHOBOM yHKUMM.
OHepreTuyeckne xapakTepucTuKu
atoma.

OcHoBHble 3akoHbI xuMmun. Knaccbl
HeopraHM4ecKknx CoeauHeHUn n nx
CBOWCTBA.

JlabopaTopHasi paborta Ne1,

Knaccerl HoeonNraHIMUeCKIAY.

Tema 2. lNepnoanyeckasa cucrema
anemeHtoB .M. MeHgeneesa.
MNoHsaTne
3NEeKTpooTpULATENBHOCTHN "
CpoACTBa K 9NEKTPOHy. S-, p-, d-, f-
3MEMEHTHI. BaneHTHOCTU
3MEMEHTOB MaBHbIX U MOOOYHbIX
noarpynn.

OCHOBHble 3aKOHbl XUMUW. 3aKoH
3KBMBANEHTHbLIX COOTHOLLEHWUNA.

Tema 3. Xumuuyeckass CBsI3b.
Teopust  XMMWYECKUX  CBA3EN.
XvMunyeckas CBA3b MOHHOIO TUNa.
KoBaneHTHasa cBA3b. [eomeTpus
MONEKyn MO0 MeToAy BaneHTHbIX
CcBsi3en. Mbpuansaums
3MNEKTPOHHbIX opbutanen. MeTtoa
MOIEKYNAPHbIX opbutanen.
CTpoeHune oTAenbHbIX MOSeKyn ¢
KOBarneHTHOW CBA3bIO.
eTepoaTOMHble MOIeKyrbl.
KoopavHaunoHHble  COefMHEHMS.
Teopusa KpucCTannMyeckoro nons
nuraHaos. Mony4yenune
KOOPAMHALMOHHBLIX  COEOUHEHUN
[MpumMeHeHne  KOOpPAMHALMOHHbIX
coefivHeHUn B pasnnyHbIX
06nacTaAx TEXHUKK.

NoGaonarxaniiaana Saoxa AlaD

Paspen 2. OcHoBHble
3aKOHOMepHOCTVI XNMUNYECKUX

onaliaccoRr

Tema 4. Xumunyeckas
TepMoanHaMmmka.OCHOBHbIE

3aKOHOMEPHOCTH XUMUYECKUX
npoueccoB. AHTanbnus
XUMUYECKMX  peakuuin. JHeprus
aktTuBauuun. 3akoH [ecca.PaboTta
XUMUYECKON peaxkuum.
CraHpapTHoe COCTOsIHME.
CraHpgapTHbIN noTeHuman Mmboca.
Ycnosue CaMOonpon3BOJSIbHOrO
NpoTeKaHNss XMMNUYECKON peaKkLmnu.

nn

HU

HU

1,03

HA

03,1




Tema 5. Xumwudeckas kumHeTuka.KnHeTuka
XUMUYECKMX peakumin. 3akoH OEeNCTBYHLMX
Macc. CKOpPOCTb  XMMUYECKUX  peakuui
YpaBHeHune AppeHuyca.
JlabopaTtopHasi pabota Ne 3. CkopocTb
XUMMYECKMX peakuni.

Tema 6. Xumuyeckoe paBHOBecue.Y4yeHue o

paBHOBECUN. KoHcTaHTa paBHOBECUA.
3aBNCUMOCTb  KOHCTaHTbI paBHOBECUA  OT
TeMnepartypbl.

JlabopaTopHasi pabota Ne 4. PaBHoBecue B
XMMUYECKMX CUCTEMAX.

HU

Pasgen 3. TeopuapactesopoB

HU

Tema 7. PactBopbl. [lpoueccbipacTBOpeHMS.
O6wwme ceoicTBa pacTBopoB. 3akoHbl Payns.
KoHLeHTpaLmmpacTBopoB.
JlabopaTtopHasapaboTa Ne 5.
MpoueccbipacTBOpEHUSs n
NPUroToBNEHNEPaCTBOPOB.

Tema 8. JOnekTponuTudeckass guccouunauus.
KncnoTHO-OCHOBHbIE B3aMMOAENCTBUS.
Owvccoumnauns Kncnot 7 OCHOBaHUN.
OnpepneneHne cunbl KACMNOT MO UX cdopmyre.
KoHctaHTa  guccoumaumn. W3oToHMYecKun

KO3 PULMEHT. CwvnbHble 3NEKTPONUTHI.
AKTUBHOCTb, KO3hPULMNEHT aKTUBHOCTM.
JlabGopaTopHasi paboTta Ne 6.1.
CvnbHbBIEaNEKTPONUTHI.

HU

Tema 9. Cnabble anekTponuTtbl. 3akoH

HU

pa3baBneHus OctBanbga. CreneHb
anccoumaummn. MloHHoe npounsseneHve Boabl.
JTabopaTtopHasapaboTa Ne 6.2.
CnabbleaneKkTponuThbl.

Tema 10. MponsseaeHune
pacTtBopuMocTu.[TponsseneHve
pacTBOPMMOCTM. MpMMeHeHne KOHCTaHTbI

paBHOBECUss [ONA  aHanM3a  XUMMUYECKUX
pPaBHOBECUIA Ha NPUMepPe UOHHBIX PeaKLuii.

HA

Tema 11. Conun. VIOHHbIE  YypaBHEHWs.
Mmaponus. CreneHbrugponusa,
KOHCTaHTarngponmaa.

JlTabopaTopHasipaboTa Ne 7. M'mgponusconen.

HU

Tema 12. OcHOBHble CBedeHMs O Teopuu
conbBocuctem. ConbBartauus.

HA

HA

ns




Paspen 4. OkucnntenbHo-
BOCCTaHOBUTENbHbIENPEBPALLEHMS

Tema 13. Tunbl OKNCNUTENBHO-
BOCCTaHOBMUTESbHbIX peakuui.
MexmonekynapHoe OB, BHyTpuMonekynsipHoe
OB, [ncnponopunoHnpoBaHue.

JlabopaTtopHasa pabota Ne 8.1. Tunbl
OKUCNUTENbHO-BOCCTAHOBUTENMBHbIX PEaKLMNA.

HU

Tema 14. MeToabl paccTaHOBKM
KO3(pPMLUMEHTOB.  OMEKTPOHHbIN  BanaHc.
MeTopg nonypeakuuin.

JlabopaTopHasi pabota Ne 8.2. OkucnmTensbHo
-BOCCTaHOBUTENbHbIX NpeBpaLLeHus.

HU

Tema 15. ObLwme 3aKOHOMEPHOCTN NPOTEKaHNS
OKMCIUTENbHO- BOCCTaAHOBMUTENbHbIX
MPOLECCOB M UX TMPUMEHEHME B TEXHMKE.
3aKoHbI dapapges.
MoHATUAABOWHOrO3MNEKTPUYECKOrOCos "
anekTpogHoronoTeHumana.

HU

nas

Wtoro B cemecTtpe (Ha kypce anst 3A0)

34

51

59

KoHcynbTaumm 1 npoMexyToyHas atTectaums
(Ok3ameH)

33,5

Pasgen 5. SnekTpoxmmuyeckuenpoLueccol

Tema 16. FanbBaHW4ecknmn 3MEeMEeHT.
CtaHgapTHbIn BOOOPOAHbIN 3neKTpos.
OneKkTpoaHbIn noteHumnan.
PaboTaranbBaHn4YeckoroanemeHTa.
ITabopaTtopHaspaboTa Ne 9.
FanbBaHN4YECKUNINEMEHT.

HU

Tema 17. TloHATME  3NEKTPOXMMUYECKOTO
noteHumana. YpasHeHue HepHcra.

HA

Tema 18. OnpegeneHve  HanpaereHus
OKUCNUTENbHO-BOCCTAaHOBUTENBHOMO
npouecca.

HA

Tema 19. OnekTponuna. ANeKTponm3 pacTBopOB
n pacnnasoB conem. MpaBuna
BOCCTAHOBIIEHMSA Ha KaTode M OKUCIEeHUst Ha
aHoge.

TTabopatopHasapabota Ne 10. SnekTponus.

HU

ns




Tema 20. OnekTpoxMMmmyeckue npouecchbl B
TexHuke. 3almnTHble NoKpbITUA. [poTekTopHas
3awmra. AHogHOEe oKcuanpoBaHme.
XvMu4eckne WCTOYHMKM  Toka. Beinnaska
anomuHus. Npouecchl KOppPo3nu.
JlabopaTtopHaa pabota Ne 11. Kopposus
MeTansnos.

Paspgen 6.
CBolicTBaHeOpraHMYEeCKNXCOeaMHEHWI

HU

Tema 21. O6Gwasa xapaKkTepucTika 3N1eMeHTOB
rmaBHbIX NOArpynn M WX COeaUHEHWn. S —
anemMeHTbl. AnemeHThbl | Il — rmaBHbIX nogrpynmn.
Na6opaTtopHas paboTta Ne 12 O6Lime cBoiicTBa
MeTanmnos.

Tema 22. ManoreHbl U UX cCOegUHEHUS.
JlabopaTopHasi paboTa Ne 13.1. NanoreHbl.
JlabopaTopHasi pabota Ne 13.2. OnpegeneHve
ranoreHna-noHoB. KayecTBeHHble peakuumm.

HU

Tema 23. OGnemeHTbl NOArpynnbl KMCNOPOAa U
NX BaXKHeWLIMEe COeAUHEHNS.

JlabopatopHasa pabota Ne 14.1. Cepa.
JlabopatopHaga pabota Ne 14.2. OnpegeneHue
aHNOHOB cepocofepaLlmx KNCNOT.
KauecTBeHHble peakumm Ha cepocofepaliune
AHWOHBI.

HU

Tema 24. DnemeHTbl NoArpynnel asota M uUx
BaXKHeWLIne coeguHeHus.

JlabopatopHaa pabota Ne 15. AsoT u ero
COeOUHEHUS.

HU

Tema 25. OcobeHHOCTN CTpoOeHMs yrnepoaa,
ero mogudukauuun, NpupoaHble coeauHeHWs,
TeXHU4ecKkmne npoaykKrhbl.

JlTabopaTopHasipaboTa Ne 16.1. OnoBo, CBUHELL.

HA

Tema 26. KpemHun, ero coeguHeHMs,
NpuMpoaHblE U UCKYCCTBEHHbIE  CUIUKATHI.
OnemMeHTbINOArpynnbirepMaHns.
NTabopatopHasipabota Ne 16.2. KpemHui wn
€rocoeiVHeHus.

HA

HU

nas




Tema 27. 3nemenTbl | — |l rnaBHbIX
noarpynmn, ux XMMmMyeckne CBOMCTBA U
Ba)kHelLLUne coedUHEHUS.

HU

Tema 28. d

XapakTepucTuka,
BaXkHeNLUne XMMU4eckue coeanHeHusd.
Cr,
XMmMunyeckme coegnHeHuA.
JlabopaTtopHasa pabota Ne 17. Xpowm,
MapraHeL, Xeneso.

Fe, Co, Ni,

3neMeHTbl, 0bLuas
0CODEHHOCTH,

Mn cBoucTBa U

HU

Wtoro B cemecTpe (Ha kypce ansa 3A0)

34 51 23

KoHcynbTaumm n npoMexyTodHas
aTTecTauuns (Ok3ameH)

2,5 33,5

Bcero koHTakTHasa pa6orta n CP no

175 149

AUCLMMIIHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnncaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUS pe3ynbTaToB 00y4YeHus
5.1.1 NMokasaTennoueHnBaHUA

KogkomneTeHuum

MokasaTenuoueHnBaH napesyn bTaTOBO6y‘-IeHI/IF|

Haun MeHoBaHuneoueHo4YHorocpeacTea

OrK-1

1. Wanaraet 6a3oBble XUMUYECKME
npeacTaBrneHne 0 XMMUYECKMX SBNEHNAX
2. [leMOHCTpUpYyeT NpUMeHeHne 6a3oBbIX XMMUYECKNX 3aKOHOB K
peLueHunto 3aaav

3. Vicnonb3yeT TeopeTnyeckme 3HaHUS No XUMUK NS peLleHust
NpakTU4eCcKnx 3agay

4. NmeeT npeacTaBneHMe O CTPOEHMM aTOMOB PasfnyHbIX
3reMeHTOoB

3aKOHbl N nMeeT

1. Bonpockl ycTHOro cobecegoBaHus
2. TlpakTuKo- OpUEHTMPOBaHHbIE
3agaHus

OriK-2

1. lMoHumaeT cBA3b NEepuoaMYHOCTU CBOWCTB 3SMEMEHTOB C
XUMUYECKUMU CBONCTBaAMW PasfnnyHblX coeanHeHnn

2. YmeeT cBsf3aTb CTpOEHWEe BelecTBa C XUMUYECKUMMU
CBOWCTBaMW aTOMOB W MOMe-Kyf, a TaKkke C XUMUYECKUMMU
CBONCTBAMMW PasfiMyHbIX COeANHEHNI

3. MoxeT onpegennTb BO3MOXHOCTb NPOTEKaHUS XUMWYECKUX
peakuuMn npuv 3adaHHbIX TepMOAMHaMUYECKUX  YCrOBUSX,
NoMb3ysiCb CNPaBOYHbLIMU AaHHLIMU

4. YmeeT paccuuTbiBaTb CKOPOCTb MpOTEKa-HUSA XUMUYECKUX
npoueccos

5. YmeeT onpegensTe MNPUCYTCTBME Pa3fUYHbIX KaccoB
HeopraHM4yecknx COeAUHEHUN Mo KavyeCTBEHHbIM XUMWYECKUM
peakumam

1. Bonpocbl ycTHoOro cobecefoBaHus
2. [MpakTuko- OpWEHTMPOBAHHbIE
3agaHus

5.1.2 Cuctema 1 KpuTepumoLeHUBaHus

KpuTepumoLeHnBaHNACHOPMUMPOBaHHOCTUKOMNETEHLIMIA

LLikanaoueHuBaHus
YcTHoecobecenoBaHue MucbmeHHasapaboTa
Obyvatowwmiics nokasbiBaeT
BCECTOPOHHEE W rnybokoe 3HaHue .
OCHOBHBIX XMUMWYECKMX 3aKOHOB, Ob6yu4atowmiics OEMOHCTpUpyeT npaBunbHoe
cBOBOMHO opueHTMpyeTcs g [MOHMMaHVe ycrosusa 3apaqu, BnageHue Hasblikamu ero

5 (oTnmn4HO)

aHanusa, Bblbopa
peLlieHns, 3HaHne

OCHOBHbIX TMOHATUAX, TepMUHax w"
onpepeneHnax npu oTeeTe, ycBoun

OCHOBHYI0 n 3HaKkom c
[JOMONHUTENBHON nuTepaTypoii; [Peanusaumnm
MOXeT OOBACHWUTbL B3aMMOCBSA3b

OCHOBHbIX XUMNYECKNX 3aKOHOB N UX

HY>XKHbIX 3aKOHOB U bopmMyn ans ee
pa3MepHOCTEeN XMMUYECKUX BENTUYMH.

YMeeT nNpuMMEHATb MaTeMaTuyeckuii annapat ans
nnaHa
npaBuIbHbIA OTBET U MOXET €ro MHTEPNPETMPOBATD.

peweHuna  3agayn. |_|OJ'Iy‘—II/IJ'I




LEATENBHOCTK; TNpPOSIBNSIET TBOpYeckue
CMNOCOGHOCTM U LUMPOKYIO 3pyauuMio B
“cnosb3oBaHUK y4ebHoro maTepuana.

4 (xopoLuo)

Obyvatowwumiics nokasbiBaeT
[OCTaTOYHbIV YPOBEHb 3HAHUIA OCHOBHBIX
XMUMUYECKNX 3aKOHOB, OPUEHTUPYEeTCH B
OCHOBHbIX MOHATUAX W oOnpedeneHusx;
ycsoun OCHOBHYI0 nuTepartypy;
ponyckaet He3HauuTernbHble
MOrpeLLHOCTM NpyU OTBETax Ha BOMPOCHI

Obyyaowmnca OeMOHCTpPUPYeT  AocTaTouvHoe
MOHUMaHWe  ycroBus  3ajayv,  BrageHue
HaBblkamMu ero aHanu3sa, Bbibopa HyXXHbIX 3aKOHOB
n dopmyn Ana  ee  pelleHus, 3HaHue
pasMepHOCTEN XMMUYECKNX BeNU-4nH. [lonyckaeT
He3HauyuTernbHbIe NOrpeLHoOCTM NPU NPUMEHEHUN
MaTemMaTMyeckoro annaparta pAns peanusauuu

3K3aMeHaLMOHHOro ouneta n [aHa peleHna 3afa4qn.

OOMOSHUTENbHbIE Bonpocki! | 10Ny4MnnpaBnnbHBEINOTBET,

npenopasarens. HOMCbITHIBAET3ATPYAHEHNAC

OO6yuatowmica  nokasbiBaeT  3HaHUSA

y4yebHOro martepuana B MWHUMAanbHOM

obveme;  MOXeT  CHOPMYNMPOBATL |OGyyaloWMiCs BHUKAET B CMbICT  YCIOBUS!

3aKOHbI XMMUK, NOHATWA U ONpPeaeneHns, (3gnaym, noHMMaeT NnaH ee peLleHusi, oaHaKo, He
3 (yAOBNETBOPUTENBHO) HO npu 9Tom, [onyckasi OOnblIOe [vioxeT B MOMHO Mepe C  MOMOLLbIO

KOnnM4ecTso HENpUHUMNUanbHbIX | aTemaTYeckoro annaparta peanu3oBaTb ee

owmnboK; 3HaKom c OCHOBHOM

nMTepaTypou; AONYCKAeT CyLIECTBEHHbIE
OLUMOKM B OTBETE Ha 3K3aMeEHe, HO MOXeT
yCTpaHUTb  UX  Moj  PYKOBOACTBOM

pelleHune.
3HaeTpasMepHOCTUXMMUYECKUXBEMNYNH.

2 (HeyOoBnNETBOPUTESBbHO)

Ob6yuatowmincs He UMeeT OOCTAaTOYHOro
YPOBHSI 3HAHWUSA AVUCUMUMIUHBI, HE MOXeT
chopMynMpoBaTb  OCHOBHblE  3aKOHbI
XUMUU; NIoOXO0  OpPUEHTMPYeTCs B
OCHOBHbIX TMOHATUAX W oOnpeneneHusix;
NMPakTUYECKN He 3HAaKOM C OCHOBHOIWA
nuTepaTypow; AonyckaeT npu oTBeTe Ha
3K3aMeHe CYLIECTBEHHbIe OLIMOKN U He
MOXET YyCTpaHuUTb WX Jdaxe nof
pYKOBOACTBOM MpenogaBaTens.

MonbiTka cnuUcbiBaHWA, WCMNOMb30OBaAHUA
HepaspeLLeHHbIX TEXHUYECKUX YCTPOUCTB
NN Nonb3oBaHWEe MoACKas3KoW ApYroro
yernoseka.

O6yyaowminca He MOXET npoaHanu3npoBaTb
ycrnoBue 3ajayu, HameTWUTb MNMaH ee peLleHus
MAOXO OPUEHTUPYETCS B XUMUYECKUX BENUUMHAX,
He Brageer MaTemMaTM4yeckMM  annapaToMm.
MpeacraeneHneYyxonpaboTsl,
OTKa30TBbINONHEHNA3aAaHUS

5.2 TunoBble KOHTPONbHbIE 3a4aHUsA UMK UHbIe MaTepuanbl, He06XoAUMbIEe ANA OLEeHKW 3HaHUNA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTH
5.2.1 Nepey4eHLKOHTPONbLHbLIXBONPOCOB

Ne n/n | DOpPMYNMPOBKNBONPOCOB
Cemectp 1

1 OcHOBHble CBeAEHUS O CTPOEHMM aTomMa (COCTaB U pa3mepbl aToma, 3apsifbl U Macchl YacTuL, aToMHasi Macca,
nsoTonsl). PaBHOBecuecncTeMbiMUKpoYacTumL,. PakTopbl, BNUSIOLLMEHACOCTOSHUEPABHOBECHS.

2 KBaHTOBO-MexaHu4eckasi Mogenb cTpoeHus atoma. OcobeHHoCTUNoBEeAEHUAMUKPOYACTULL.

3 PyHKUMA BepoaTHOCTU. BonHoBoe ypaBHeHue LLpeauHrepa, ero unsnyeckuini CMbIci (3NeK-TPOHHas NNOTHOCTb,
OCHOBHbI€ MOHATWSA O KBAHTOBBIX YMcnax, atomHas opbutans(AO)).

4 KBaHTOBbIE UMCna (rNaBHOE, NOOOYHOE, MarHUTHOE U CMMHOBOE KBAHTOBbLIE YMcna). ATOM-HbleopbuTanm
(dbopMbl 1 NPOCTPaAHCTBEHHOE PaCNOfOXeHWe, NMPUYMHbLI CYLLLECTBOBaHNSA PasnnyHbIX opMm).
PacnonoxeHune aToMHbIX opOuTanen no sHeprusim. ANEKTPOHHbIE POPMYIbI U SHEPreTUYe-ckue avarpaMmmbl

5 aTomos. Npasuno XyHaa, npuHumn MNaynu, npasuno Knevkosckoro (no-kas3aTb Ha npumepe s-, p-, d-n  f-
SMNEMEHTOB).

6 Mepuoguyeckme cuctTemMbl AIEMEHTOB, Nepuoanyecknii 3akoH. CtpoeHue Tabnuusl MeHae-neeea. Ces3b
NONOXeHWs anemMeHToB B cucteme MeHgeneesa € UX XUMUYECKMMU CBONCTBA-MM (S-, p-, d-, f- anemeHThl).
BHeLHWN sHepreTnyecknini ypoBeHb. BaneHTHOCTb ar1ieMeHTOB rnaBHoOM M N06OYHOWM NOoA-rpynn (BaneHTHbIe

7 3NEKTPOHbI, CBA3b BaNlEHTHOCTU C XMMUYECKMMIN CBOMCTBaMU arieMeH-ToB). MeTannmyHocTb u
HeMeTannMYHoOCTb CBOWCTB (3HEePrus MOHU3aLUum 1 CPOACTBO K SMEKTPOHY, ANEKTPOOTPULATENbHOCTD).
O6pa3soBaHne NpocTbix Monekyn. KoBaneHTHas xummnyeckas cBasb (KXC). Tunbl KXC (nonsipHasi, HenonspHas,

8 WOHHag, MeTannuyeckas). XapakTepuCcTUKN KOBaNeHTHON XMMNYECKOWN CBA3M (HanpaBneHHOCTb,
HaCbILLAeMOCTb, AHEPIus, AfIMHA, NOMNSPHOCTb).

HanpaBneHHOCTb KOBaNEHTHOWM XMMUYECKOW CBSA3M (hOPMbI MEPEKPLIBAHNSA aTOMHbLIX OpOU-Tanen, Tunbl

9 nepekpbiBaHus: (-, (-, [1- nepekpbiBaHUS). OCHOBHBLIEMOHATUS O MexaHuamaxnepekpbiBaHua AO (MBC u

MMO).




MexaHunambl nepekpbiBaHusa AO: meTog BaneHTHbIx cesdelt (MBC). Cnocobbl nepekpbiBa-HUst (0OMEHHbIN,

10 AOHOpHO-akuenTopHbin (JA) n gatueHein). MN'vbpuansaums AO.

11 Tunbl rn6pmamnsaumm AO: sp-, sp2-, sp3-, sp3d-, sp3d2- 1 ux cBA3b ¢ opMamMm Monekyn (npumepsl
obpasoBaHus pasnmyHbiX OPM MOJSIEKYIT).

12 MexaHnambl nepekpbiBaHusa AO: meTog MonekynsipHeix opbutanen (MMO). O6wme NpuH-UMnbIn - cxema
noctpoeHus monekyn no MMO.

13 MeTon mMonekynsapHbIX opbutanei: npuynHbl 06pa3oBaHUA CBA3bLIBAIOLLEN U pa3pbIxNstoLen opbuTtanen,
pacnonoxexHve MO no aHeprusm. KpatHocTbeBA3W. [prmepbliobpa3zoBa-Husmonekyn 02 n NO.

MexaHnambl nepekpbiBaHnsa AO: MMO 1 MBC npeumyuiecTBa n HegocTaTku Ha npuMepe ob6pa3oBaHns MOSEKYN

14 02 (ookasaTb HanuuMe napamarHMTHbIX CBOMCTB), H2+ (aoka3aTb BO3MOXHOCTb 06pa3oBaHus Yactuubl), CO
(nokasaTb KpaTHOCTb CBSI3N Y OOBACHUTL NPOYHOCTL MOMeEKybl). [ONSPHOCTb U HEMONAPHOCTEMONEKYI
(Hanpumepe MBC).

Tunbl B3aMMoaencTeusa Mmonekyn: cunsl BaH-gep-Baansca, BogopogHas ceasb, A B3anmo-gencreuns

15 |(MpOYHOCTb CBS3WN U pacCTOSHWE MexXay YacTuuamm).
CBSA3bpa3nUYHbIXTUNOBMEXMONEKYNSPHOroB3anMoaencTBms C arperatTHbiIMCOCTOSHUEMBELLECTBA.

Cwvnbl BaH-aep-Baanbca (opueHTauMoHHbIE, AUCNEPCUOHHbIE, MHOYKUMOHHBIE U CUIbl OT-TaNKMBaHUS).

16 Ma3oo06pa3Hble BelecTBa: 0COOEHHOCTM MX CBOWCTB, SHEPIUS B3aMMOLENCTBUS YacTul, MOHATUE “‘naearnbHbln
ras”, agauTMBHOCTb, NapumnansHoe aasneHme. CocTosHMennasmei.

BogopoaHble cBA3W (MeXMOoneKynspHble, BHyTPMMONEKYNSApHbIE, CUMMETPUYHbIE, aCUMMETPUYHbIE; SHEPrus

17 B3aMMOLENCTBUS YaCcTUL, N paccTosiHme). XKnakocTu: NoHATUA “na-6unbHOCTb, accouunaTsl”.
YKngkokprctannnyeckoecocTosHMeE.

TBepaoe COCTOsIHUE BELLECTBA (XapakTep MEXMONEKYIAPHbLIX XUMUYECKMUX CBA3EN, 3HEPTUS N PACCTOSHUE).
AmMopdHbIe 1 KpucTannuyeckme Bellectsa (MXx 0COBEHHOCTU U CBOMCTBA, MHTEpBarbl TeMnepaTypHbIX

18 |nepexonos 1 Temneparypl kuneHus). MoHaTusa GrnvkHero 1 gansHero nopsaka. Misotponusi u aHu3oTponus
CBOWCTB.

CTtpoeHue kpuctanna. JOnemeHTapHasi A4yelika 1 ee xapakTepucTuku. Kpuctannuyeckas peluetka u ee
OCHOBHbIe POpMbI (POPMbI NAOTHENLLEN YNAKOBKMN).
Tunbl KPUCTaANNUYECKNX PELLIETOK U UX OCOBEHHOCTH.

19 [loHOpHO-aKLenTopHble B3anmoaencTems. ObpasoBaHne KOMMIIEKCHbIX COeaNHEHWI. MoHATHS:
“koopAMHaLMOHHOE YnCro, KomnnekcoobpasoBaTtenb, NUraHabl, BHYTPEHHSASA U BHEL-HAS cdepbl, 3apag
KOMMJiekca 1 KomnrekcoobpasoBaTens, KOHCTaHTa HECTOMKOCTN”.

OCHOBHbI€ MOHATUS XMMUYECKON TEPMOLNHAMUKK: cucTema (Buabl cuctem), pasa (romoreHHas u reteporeHHast),
yHKUMM COCTOAHUSA, DYHKLMM NpoLiecca U napameTpbl COCTOSIHUS. QHEepreTnyeckmin aheKT peakumm, Buapl

20 |aHepreTuyecknx acpeKTOB U NPUYUHBI NX BO3ZHUKHOBEHUS.

MoHATNe “yHKLUMM COCTOAHNS", HE3aBUCUMOCTb UX OT NYTU NpoLecca, OTHOCUTENbHbIE N3MEHEHUS (DYHKLNIA
COCTOSIHUSA (Ha NpMMepe BHYTPEHHEWN 3HEPrun).

21 ®PyHKUMSA COCTOSAHMUSA - SHTanbnusA. [MoHsATUE TennoBoro addekTa peakumin Npu NOCTOSHHOM 06beME U
nasneHuu (Bbieog AH). | — bIN3aKOHTEPMOLMHAMUKN.

Tennosble adpdeKTbl PasfUYHbIX TUMOB XMMUYECKNX NPeBpaLLEeHUA: XMMUYEeCKOW peakunm B3aumMogencTeums

22  |mpocTbix BeLEeCTB, CIOXHON XMMUYECKOWN peakuun, peakuumn ha3oBoro nepexoaa.
lMoHATMEeCTaHOAPTHOrOCOCTOSIHUSIBELLECTBA (TEPMOAUHAMMNYECKAsyCTONYMBOCTLBELLECTB).

23 CraHgapTHas aHTanbnus obpasoBaHus. PacyeT TennoBoro achdekta peakummn. 3akoH Necca. Jk3oTepMumyeckme
1 3HAOTEpMUYECKMe npouecchl. TennoTa cropaHvs U TENOTBOPHAas CNOCOBHOCTb.

24 PYHKLMSA COCTOAHUSA — SHTPONUKA. DHTPONUS, Kak Mepa npespaLleHuns. 1-on  3akoHTepMO-ONHAMUKN.
CrangapTHasaHTponunsiobpasoBaHusnpocTbixeellecTs (Il-uinsakoHTepmoguHamMukm).

OHTpONU4, Kak Mepa npespaLleHus. PUsnyecknini CMbICI NOHATUSA SHTponuA. TepmoauHa-muyeckas

25 |BeposiTHOCTb (W). CaMonpom3BOSIbHOCTb NPOTEKAHWUS ra30asHbIX PpeakL i (3HaK aHTponun).
PacuyeTnameHeHUsaHTponunreTepodasHbIXXMMUYECKUXNPOLECCOB.

26 OHeprusa M'mbbca n MNenbmronbua. M3ob6apHo-n3oTepmmnyeckuin notTeHuman. PacyeT ctTaH4apTHOMO 3Ha4YeHUs
aHeprum M'mbbca xummnyeckon peakumm. 3aBucumMocTb aHeprumn Mmbb6ca oT TemnepaTypbl: ypaBHeHue 'mboca.

27 YpaBHeHue 'mbbca. YcnoBusi camonpom3BOSIbHOMO NPOTEKAHNST 9K30TEPMUYECKUX Y AHAOTEPMMUYECKUX
npoueccoB. PacyeT 3HayeHus aHeprum M'mbbca xmumuyeckon peakumm.

Xumunyeckas kuHeTuka. [oHATME CKOPOCTM NPsIMON U 06paTHOM XMMUYECKMX peakuuin (CpeaHas U MrHOBEHHast

28 CKOPOCTb). PakTopbl, BANSAIOLLME HA CKOPOCTb XMMUYECKMX peak-Lmin. CKOPOCTb FOMOreHHbIX U reTePOreHHbIX
XMMUYECKNX NPOLLECCOB.

29 BnunsiHne koHUEHTpaunum peareHToB Ha CKOPOCTb NPOTEKaHUS XMMUYECKUX peakumit. 3akoHOenCTBYoLLMXMacC.
MoneKynsipHOCTb 1 NOPSAOKXMMUYECKOMPEAKLNN.

30 BrnvsiHne TemnepaTtypbl Ha CKOPOCTb XMMUYECKON peakummn. AMnmMpuyeckmin 3akoH BaHTt Modda.
TemnepaTypHbIi KOIPPULNEHT.

31 KoHcTaHTa ckopocTu, ee pusnyecknii cMblich. 3akoH pacnpeageneHus Makcesenna-bonbumaHa (YMCNo akTUBHbIX
B3aMMOAENCTBMIN YacTul (za), BNMsHWE TeMnepaTtypbl Ha YNCNO aKTUBHbLIX B3aNMOAENCTBUN).

32 YpaBHeHue AppeHuyca. NoctoaHHaa AppeHuyca. NoHsaTue “ctepuyeckuin dpaktop” (MpumMep BANSHUSA

CcTepu4eckoro paktopa Ha BEpOATHOCTb NPOTEKAHUS XUMUYECKUX peaKkuuni).




OHeprus akTmBaumm, ee umsmyeckun cmblicr. NepexogHbii komnnekc. PacyeT aHeprum ak-Tueauum no

33 |M3BECTHbIM 3HAYEHUAM KOHCTAHT CKOPOCTEN NPW 3afiaHHbIX TEMMepaTypax (3Ha4YeHMsa SHePrui akTmeauum
pasnuyHbIX NPOLECCOB).

34 MoHATune o kaTanuaatopax. MexaHn3m gencTBus katanns3aTtopoB. BrimsHne katanusaTopa Ha BENMYNHY HEpPrm
aKkTuBauun.
Xunmudeckoe paBHoBecne. CKOpoCcTb 00paTMMon XuMnyeckon peakumm. KoHcTaHTa paBHO-BecHsirasodasHblx,

35 [reTeporeHHbIX M FOMOreHHbIX MPOLECCOB. BO3MOXHbIE 3HAYEHNSI KOH-CTAHT PpaBHOBECUS M YCNoBus obpaTMMocTu
XUMNYECKUX peakLmn.

36 MpuHumn Jle-WaTtenbe. BnnaHve koHueHTpauun, gaBneHns n oobema Ha paBHOBECUE XU-MNYECKUX NPOLLECCOB.
Ycnosusa cMeLLeHnsi paBHOBECUS.

37 BnvsaHne TemMnepaTypbl Ha PaBHOBECHE XMMUNYECKUX MPOLECCOB. CTtepuyeckuin akTop 1 ero cBa3b C IHTPONUEW
N TEpPMOAMHAMMYECKON BEPOSITHOCTBIO.

38 PactBopbl. KnaccndukaumsicmecenBellecTs. [lucnepcHble CUCTEMbI U UCTUHHbBIE pacTBopbl. MNMoHATHe
KONMNOWAHbLIX CUCTEM W MAeanbHbIX pacTBOPOB. XapaKTEPUCTUKM XXUOKUX PacTBO-POB.

39 XapakTepuCTUKN XNOKMX PacTBOPOB (KOHLEHTpaLMs: cnocobbl BbipaXXeHUsl; paCTBOPU-MOCTb, NMOHATUS:
HacbILWEHHble, NepechbileHHble N HEHACHILLEHHbIEe PacTBOpbI).

40 |OaBneHue HacbIWEeHHOro napa, 3akoH Payns; Temnepartypa KuneHus.

41 |TemnepaTtypa 3amep3aHusi; OCMOC, OCMOTUYECKOE AaBrieHNe.

42 Mpouecchl pacTBOpeHUs (CTagum pacTBOpPEHUs). QHepreTnka npoLecca pacTBOPEHNs. ANeK-TPONUTbI 1
HeanekTponuTbl. CTeneHb anccoumauun. CunbHble 1 criabble 3NeKTponuTbl; MPUMEpsI.

43 CreneHb amccoumaumm (NOHATUA CUNBHBIX U Crabbix aNekTponuToB). CunbHbIE 3NEKTPONU-TbI (MPUMEPHI).
AKTMBHOCTb, KO3(hULMEHT aKTMBHOCTU, MOHHAsA cura pacTeopa.

a4 Cnabble anektponutbl (Mpumepsbl). KoHcTaHTa gnccoumnaunn. 3akoH pasbasnenns Octeanb-ga. Pacuet
KOHLEHTPaLMN MOHOB BOAOPOAA U TMAPOKCUIbHBIX TPynM.

45 MoHHoe npounsBeaeHmne Boabl. KNCNOTHOCTb BOAHbLIX paCTBOPOB 3MeKTPonnToB (pH — cpefbl; pacyeT 3Ha4YeHuin
pH).

16 HacbiweHHble pacTBOpbI ManopacTBOpUMbIX coeauHeHui. NponsseaexHne pacTsopumocTy. Ycnosus
pactBopumMocTu. PacyeT npegena pacTBOPMMOCTM ManopacTBOPMMbIX conen n3 aHadeHun MNP.

47 'moponuns (MOHHO-0OMeHHbIe peakumu). Tunbl rmaponusa. KoHctaHTa ruaponuaa, ee CBaA3b C KOHCTaHTamu
KMCNOTHOCTM M OCHOBHOCTU, CTeneHb rmaponusa. OnpegeneHnekmcnoTHO-CTUCPEAbINPUrMaponmse.

48 MoHaTna o6 OKNCINTENbHO-BOCCTAHOBUTENbHBIX NpOLeccaX. BaneHTHOCTb 1 cTeneHb OKUC-NeHNs (MokasaTb Ha
npumMepe a3oTHOM KNCMNOTbI). TUMUYHBIEOKUCIIUTENN U BOCCTAHOBUTE-NN: NPOLIECChINepeaYnaneKkTpOHOB.
Tunbl OKUCNNTENBHO-BOCCTAHOBUTESNbHLIX PEaKUMIA: MEXMONEKYNAPHbIE, BHYTPUMOSEKY-NAPHbIE,

49  |gucnponopunoHnpoBaHns (MpMMEpPbI MEXMOSEKYNAPHBLIX peakumii ¢ pacCTaHOBKOM KO3(hULNEHTOB METO0M
nonypeakuui).

50 BHyTpmmonevanﬂprle OB peakuuun (npuBecTn 3 NpMMepa ¢ pacCTaHOBKON k03 PULMEH-TOB METOAOM
nonypeakumn).

51 OB peakLM ANCnpOnopUMOHMPOBaHNS (npuBecTn 3 Nnpnmepa ¢ paccTaHOBKOM K03hprLM-EHTOB METOO0M
nonypeakuui).

52  |TunnyHble okncnutenu (npumepsbl OBP ¢ paccTtaHoBKOM k03hPUUNEHTOB METOAOM NOMype-aKuuii).

53 |TunnuyHble BoccTaHoBuTENM (Mpumepbl OBP ¢ paccTaHOBKOW KO3(hHPULMEHTOB METOAOM MO-Nypeakumit).

54 BeullecTBa, o?nauaromme OKVICJ'II/ITeJ'IbHO-BOCCTaHOBI/ITF:‘J'IbHOVI OBONCTBEHHOCTLIO (Npumepbl OBP ¢
paccTaHOBKOW KO3(OULIMEHTOB METOAOM MOSYpPEAKLMN).

55 ONeKTpoXxMMryeckmne npoLeccsl, 06LLme 3aKOHOMEPHOCTN NX NpoTekaHus. 3akoHbl Papages. NMoHATUSA 4BOVHOIO
3NEKTPUYECKOrO Crnost 1 ANEeKTPOAHOro noTeHuuana.

Cemectp 2

56 |lanbBaHU4YeCKMI anieMeHT (CXema C SMEKTPONIMTUYECKUM KIToYeM U MeMOpaHON, aHOOHAsA U KaTogHas peakumm).

57 |3[0C ranbBaHunyeckoro anemeHTta. BoiBoa ypaBHeHus HepHcta (pacyeT 3C 1 anekTpogHoro noteHumana).

58 CtangapTHbIn BonoE)onglﬁ anekTpog. CTaHgapTHbIV ANeKTpoaHbIi noTeHuman n 3C.
ONEKTPOXMMUYECKNAPAOCTAHAAPTHBIX3NEKTPOAHBIXNOTEHLMANOB.
Twunbl ranbBaHNYECKNX S1EMEHTOB. PacTBOpUMbIE U MHEPTHLIE anekTpoAabl. MoHATNE 00 3NEKTPOXMMUYECKOM

59 [noTeHumane. Pac4eT noTeHLManos ranbBaHU4Yeckoro anemeHTa n 3 C ¢ y4eToM KMCNOTHOCTU cpeapbl.
OnpepgeneHneHanpaBneHNANPOTEKAHUAOKUCIINTENbHO-BOCCTAHOBUTENbHbIXPEAKLINA.
Onektponua. O6wme npaBmna NPOTEKAHNA OKUCIIUTENBHO-BOCCTAHOBUTESBbHbIX MPOLLECCOB NPW 3NEKTPONM3e.

60 |3nekTponm3 pacnnaBoB COMEN U KOHLEHTPUPOBAHHbLIX PACTBOPOB KUCMOT U LLenoYven. AnekTponns pacTBOpOB.
AHoZHblEe U KaToOHblEpeaKLUnN.

61 3]'IeKTpOXIfIMVI‘-IeCKa$| KOppO3usl B Cpefe BNaXHOro rasza. neKTpoxXummnyeckas kopposusi B cpeae npoBoasLLmnX
XUOKOCTEN.

62 Kopposusa meTtannos. MeToapl 3almnTbl METANIIOB OT KOPPO3UU (XMMUYECKUE U INEKTPOXM-MUYECKME, obLLme

noHaTUA). ManeBaHOCTErns, NPOTEKTOPHasA3aLnTa.




SJ'IGKTpOXVIMVI‘-IECKaﬂ o6pa60TKa meTannos (npou,ecc BbII'IJ'IaBKVI). XMnyeckmne NCTOYHMKN TOKa (KVICJ'IOTHbIe n

63 LLIeNOYHbIE aKKyMynaTOpbI).

64 O6Luan xapakTepucTuka 3aN1eMeHTOB rMaBHbIX NOArpynn U UX COeANHEHUN. S- anemeHTbl (anemeHTol | n
rnaBHbIXNoArpynmn).

65 LLlenovHblemeTannsbl. LLlenovyHo3emensHbieMeTansbl

66 P- anemeHThbI (anemeHTh! Il - VIII nogrpynn, nonoxeHue B Tabnuue MeHaeneesa, obLias xapakTepuUcTuka).

67 |OnemeHThl Il -A rmaBHoOM nogrpynnbl (XMMUYECKUE CBOWCTBA U CTPOEHUe Bopa 1 antoMUHUS).

68 OnemeHThl IV - A rmaBHon nogrpynnel (06Llas xapakrepucTuka 1 CBoCTBa). XMMMYeCcKMecBoncTeayrnepoga u
KpEeEMHMS.

69 |[OcobeHHoCTU cTpoeHus yrnepoaa. CTpykTypa anmasa, rpadura, kapbuHa NprpoaHble coeamHeHns yrnepoaa.

70 AcdanbToBble NopoAbl, MPUPOLHbLIA U NOMYTHLIN ra3 KAMEeHHbIN Yrosb. TexHNn4Yeckue NpoayKTbl Ha OCHOBE
yrnepoga (4YepHble yrnm).

71 OcobeHHOCTH CTPOEHMS KPEMHUS 1 ero okenaa. MpupoaHble coeanHeHnss KpeMHUSE U ero moamdukaumm
(npypoaHble okcuabl KPEMHUSA, NPUPOAHBbIE CUMMKaTbl). MICKyCCTBEHHbIECUNUKAThI (CTekna).

72 OnemMeHTbl NoArpynmnsl repmaHms (obLas xapakTepmucTuka u UCNonb3oBaHNe COeANHEHUI repMaHus, onosa u
CBMHLA).

73 OnemeHTbl V - A [naBHoﬁl noarpynnel (obLLas xapakrepncTnka n o0cobeHHOCTN CBOMCTB). A30T M erocoeanHeHus
(xMMmyecknecsoncTBaasoTa).

74 AmmMunak. Peakunm npucoeanHeHus, 3ameLLeHns, KoMnnekcoobpa3oBaHUs, OKUCIIMTENbHO- BOCCTAHOBUTESNbHbIE
peakuuu.

75 'vapasvH 1 rmgpokcunaMmH (peakummn 3ameLLeHnsi, KOMNIeKCoobpa3oBaHNs, OKUCTIUTENBHO-
BOCCTaHOBUTENbHbIE).

76 Oxkcuapl a3oTa (CTpoeHWe MOoreKyn OKCUAOB, XapakTepucTUKN U XMMUYecKMe CBOMCTBA, NosyyYeHne B
NPOMbILLNIEHHOCTN, B NabOpaToOpPHbIX YCIOBUAX).

77 A30Tcoqep>|<au.|.v|fa KMCNOTbI — a30TUCTOBOAOPOAHAS, a30TUCTas, a30THas (CTPOEHUE U XapaKTEPUCTUKM U
XMMUYECKMe CBONCTBA).

78 |Conu a3oTHOM KUCROTbI, CONN aMMOHNS (NPUMEHEHWE, peakummn pasrnoxeHuns).

79 |®ocdop n ero coeguHeHusi (0COBGEHHOCTU CTPOEHMSA 1 MOAMMKALIMKN, MPOU3BOACTBO CMMYEK).

80 CoenuHeHus docdopa: okcuapl, CyJ'Ib('bVIElbI docdopa, hocdhuabl, ranoreHaHriMapugbl. PocopHbIE KUCTOTbI:
OpTO-, MEeTa- U NUPO- , UX CTPOEHNE U CBOWCTBA.

81 Conn bocdopHbIX KUCAOT, UX CBONCTBA M NPUMEHEHME (peakumn rmgponusa). ConnnonndocdopHbIXKUCAOT
(npymeHeHwne).
docopHble KMCrnoTbl: hoccopurcTtas, pocopHoBaTUCTas, NONMAPOCHOPHbIE KUCMOThI, UX CTPOEHME U

82 covicTBa. HapdocdopHble KUCNOTLI: MOHONEPOKCO-ocdopHas KMCnoTa, nepokcoandochopHas KucnoTa
(0coBeHHOCTN CTPOEHMS, NONYyYEeHNE U MPUMEHEHUE).

83  [MblwbsK, cypbMa, BUCMYT (XapakTEPUCTUKK, MPUMEHEHNE U XMMUYECKNE CBOWCTBA).

84 OnemeHTol VI - A rJ:laBHoPl NOArpynnbl, 06LLasa XapaKTepUCTMKa U XMMUYECKME CBONCTBA, MPUMEHEHNE (CEneH,
TEennyp W NosioHun).

85 Kucnopog v ero coegmHeHuns. Boga v nepokcuna sogopoga. (030H, Boga: CTPOeHUe, XMMUYeckne CBOMCTBa,
NPUPOAHbIE UCTOYHUKMN).

86 Cepa n ee coegunHeHus. Okcuabl cepbl (0COOGEHHOCTU CTPOEHUS, NPUMEHEHME N XMMUYECKUE CBOWCTBA).

87 Kuncnotbl (ceposop,opcgp, N ero BogHble pacTBOPbI, NPUMEHEHME, CTPOEHME, XMMUYECKME CBONCTBA).
ConuncepoBogopoaHONKUCIOTLI: OCHOBHbIE ,aM(OTEPHbIE, KUCIOTHbIE (TUOKUCMOTHI), TMAPONU3CYnbnaos.

88 Cynbduabl, cepoyrnepog, nonglcynbcbmp,bl. CepHucras n CepHas KNCroTbl (cTpoeHune, nony4veHne un
NpUMEHeHNe, XMMMUYEeCKNe CBOMCTBA, COMNMN X XMMUYECKME CBONCTBA U NPUMEHEHME).

89 MonucepHble, TMOCEPHbIE N NEPOKCOCEPHBIE KACMOTbI, UX CTPOEHUE, XMMNYECKME CBONCTBA, MPUMEHEHNE U
nonyyeHve.
OnemeHTol VII - A rmaBHon nogrpynnbl MPpOYHOCTE ABYXaTOMHbIX MOSEKYS U UX BOAOPOAHbLIX COeANHEHUN,

90 |ocobeHHOCTM CTPOEHNST MONEKYN rarnoreHoB (06Lasa xapakTepucTmka, CTPOeHNe N XMMUYeCcKMe CBONCTBA).
dTop 1 ero coeguHeHus. PTopug Bogopoaa.
Xnop, 6pom, nog, ranoreHoBogopoabl. XMMMYECKMEe CBONCTBA (OKUCIUTENBHO-BOCCTAaHOBUTENbHAS

91 |akTuBHOCTbL). OKMCAWTENBHBbIE CBOWMCTBA ranoreHoB, Nony4yeHne ranoreHoB. FanoreHoBogopOAbl U UX CONW.
KncnoTHble 1 BOCCTaHOBUTENbHbIE CBONCTBA.

92 Okcumabl xnopa. CTpo_eva okcugos xnopa (1) n (IV), peakumm AMCnponopLuMOHUPOBaHUS (CTPOEHNE XINOPUT- U
XxnopaT- MOHOB), CBOMCTBA.

93 KncnopogHble KUCROTbl XIiopa, KUCAOTHAas U OKUCNUTENbHAsA aKTUBHOCTb KUCHOT (peakuun pasnoxeHus).

94 Conwn ranoreHKMcnopoaHbIX KUCAOT (peakumm pasnoxeHusl, npumeHeHne conen). OnemeHtol VIl - A nogrpynnsl.

95 XrMus nepexofHblx anemeHToB. ObLue cBoicTBa d- 3N1IeMEHTOB (aTOMHbIN paguyc d- 3NeMeHTOB).

SﬂeMeHTbII'IOJJ,prI'II'IbICKaH,D,VIﬂxapaKTepVICTVIKa, npuMmeHeHne B NpoOMbILLITIEHHOCTU, XMHN4ecknecoeanHeHua.




OnemeHTbl NoArpynnbl TUTaHa, MX obLlas xapakTepucTuka, NPUMeHeHe B MPOMBbILLIIEHHOCTU. XUMUYeckme
coeauHeHUs1, 0COBEHHOCTM MNOMYyYEHUS peaKnUX SIEMEHTOB, COSM NOMMBaNEeHTHbIX MeTannoB (rMaponms).
OnemeHTbl noarpynnbl BaHaavs. OnpeaeneHme XMMUYeCKoro CocTaBa CrflaBoB peaKo3eMerbHbIX 31IEMEHTOB
(cnocobbl nepeBoga MeTannoB B UOHbI).

96

OneMeHTbl NOArpynnbl XpoMa obLyasi xapakTepUCTUKA, XMMUYECKME CBOMCTBA XPOMa 1 Ero COEANHEHWUI
97 (monnbaeH, Bonbdpam, 0COBEHHOCTUN X XMMUYECKMX coeamHeHnn). OKenabl 1 KUCNOTbl Xpoma. Xpom,
MonnbaeH, Bonbdpam NpUMMEHEeHNe B NPOMBbILLNIEHHOCTHW, CMNaBbl HA X OCHOBE.

XpOM n ero CoeguHeHus, Kak OKUCInTernn B XMMN4YEeCKNX peakynax (CO-CTaB XpOMOBOVI cmecm). Conn

98 . N N .
ONXpoOMOBOMN U XPOMOBOU KUCIOT, 0CODEHHOCTU NX NOBEOEHNS B LLIEMOYHOW M KNCITON cpegax.

OnemeHTbl noarpynnbl MapraHua obwas XapakTepucTtuka, npumeHeHne B NpoMbILLNIEHHOCTUN, XUMNYECKNe

99 . o .
COeAMHEHUS (TEXHELMNIA, PEHUIN, OCOBEHHOCTU UX XUMUYECKUX COEOUHEHWUIA).

MapraHeu 1 ero coeMHeHNs1, kKak OKUCIUTENN B XMMNYECKNX peaKumsx (peakums pasnoxeHnsa nepMaHraHaTta
100 [kanwms). Conu mapraHLOoBON U MapraHLoBUCTOM KUCAOT, 0COBEHHOCTU NX NOBEAEHWS B LLENTOYHOM U KACION
cpepax.

MapraHeu, €ro okcmnabl, OCHOBaHUA, KNCINOTbl U COSA. I'IpmmeHeHme MapraHua v ero COEOVHEHUN B TEXHUKE
crniaBbl HA X OCHOBE.

101

OnemeHTol VIII - B nogrpynnel. CemenctBo xenesa. [NnatuHosblie meTannbl. Obwasa xapakrepucTmnka
102 |aneMeHTOB (3NEKTPOHHOE CTPOEHME). DnemMeHTbl ceMencTBa xenesa. ObLas xapakTepucTuka areMeHToB
Xenesa, kobanbTa, HMKens (aNekTPOHHOE CTPOEHNME).

Xummyeckue CBOMCTBA Xenesa. Bsaanmogencraune ¢ kucnotamu 1 Lwenoyamu, NpoLecc pxasreHus xenesa.

103
Ctanu 1 YyryHbl. XM13MnpoLeccasbiniaBKu.

Okemabl u rmgpokenabl xenesa. Cynbuabl. Xummdeckme csonctea. Conu xenesa |l u lll. Peakummn Ha nOHbI
104 [xenesa. MNonyyeHne KOMMNNEKCHbLIX conen xenesa. NpuMeHeHne coeanHeHUn xenesa u ero buonormyeckoe
3HaYeHue.

MnatuHoBbIE MeTannbl (XMMUYECKNE CBONCTBA M NpuMeHeHne). AnemeH-Toll - b nogrpynnel. Meab, ee
105 |xMMuueckue CBOMCTBA, MPUMEHEHMWE (CMnaBbl HA OCHOBE MefM), MPUPOAHbIE COeANHEHNS. AnemeHTsI | - b
noarpynnsl. Cepebpo, 30M10TO  (XMMMUYECKUE CBOWCTBA, NPUMEHEHWE, MPUPOLHBIE COEANHEHNS).

OnemeHTol Il - B nogrpynnel. LInHK, kagmnii pTyTb (XMMUYECKME CBOWCTBA, NPUMEHEHWE, NPUPOLHbIE

106
CcoeVHEHUS).

5.2.2 TunoBbleTecToBble3aaaHUA

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

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

5.3 MeTogmnyeckue matepuansl, onpegensiowme npoueaypbl OLLleHMBaHUA 3HAaHUIA, YMEHUN, BnaaeHuin (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBus gonycka o6y4atroLlerocsi K NpoMexyTo4yHoWu atrectauMu m nopsaaok MIMKBUaLMN akageMmnuieckomn
3aJ0MKEHHOCTU

lMpoBeaeHe MPOMEXYTOYHOW aTTecTauun perraMmeHTUpPoBaHO NoKanbHbIM HOpMaTMBHBIM akTtom CII6MYIMTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA yCneBaeMOoCTH U NMPOMEXYTOYHOM aTTecTaumm obyyaowmxca»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCLMninHe

YcTHas X MucemeHHasa X KomnbloTepHoeTecTMpoBaHue MHaga

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTalmMn nNo gUCLUUNnHe

* Bo3moxHocTb nonb3oBaTbes [epuognyeckon Tabnuuer anemeHtoB . W. MeHageneeBa, cnpaBoYHbIMU
TabnuuammM pacTBOPMMOCTM, KOHCTaHT guccoumaumm cnabblix 3MeKTponUTOB, NPOW3BEAEHWA  PaAcTBOPUMMOCTY,
CTaHOapTHbIX ANEKTPOLHbIX MOTEHUManoB, CTaH4apTHLIX TEPMOOUHAMUYECKUX BENNYMH, KanbKyNAaTOPOM.

* Bpemsi Ha noaroToBky oTBeTa Ha ak3aMeHe 45 MUHYT.

6. YYEBHO-METOOUYECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YuebHasinutepartypa

ABTOp 3arnasue | MN3paTenbcTBO [oguspaHusa | Ccblinka
6.1.1 OcHoBHastyueOHasnuTepaTypa
Bapkoscku, E. B.,|O6waaxumus http://www.iprbooksh
Tkaues, C. B., MwuHck: Bbiwanwasiwkona 2013 op.ru/35509.html
MeTpyweHko, J1. I'.
Mpecc U. A. OcHoBbIOOLLENXMMMNM CaHkr-lMeTepbypr: 2017 http://www.iprbooksh
XNUMN3OAT op.ru/67353.html




bongbipeBa, O.

JlabopaTopHbIA  MpPaKTUKYM MO

http://www.iprbooksh

r.
Hepos, A. I.,]obLwen n HeopraHN4YecKom XMMnn op.ru/71462.htmi
[opoxuH, B. M.,
3anueBa, 0. H,,
Kaptawesa, M. H.,
gggﬁz,sa, AE. g Mocksa: 3kOOHuc 2015
Pbibanbyenko, B. C.,
Pyabik, E. M.,
ConopoBa, E. B,
TomeHnoBa, C. W,
Depos, A. T.
6.1.2 lononHuTenbLHasy4yebHaanuTepaTypa
CrtenuHa, n. B.,|Ctpoenneatoma MockBa: MockoBckui http://www.iprbooksh
YctuHoBa, 0. B, rocyaapCTBEHHbIN op.ru/46050.html
Hwukndopoea, T. I1. CTpOUTENbHbLIN 2016
yHuBepcuTteT, Al [n 3p
Meguna, 36C ACB
J1.IM. Appawesa,|HeopraHnyeckas xumust [Tekct] :| M-BO HayKu 1 BbICLLErO http://nizrp.narod.ru/
A.1O. Baxpywes, T.J1.|meTognyeckne yKasaHus K| obpasoBanus, BLUTO metod/kafobshineorg
JlykaHuHa BbINONHEHWIO nHameuayaneHbiX| CMGrYNATAH. — 4 uaa., 2019 h/1569419150.pdf
3agaHun ucnp. n gon. — Cl16.:
BWTS Crerynrtg
Appawesa, J1. 1., [[MpakTukymnoobLienxmmmm CaHkT-lMNeTepbypr: http://www.iprbooksh
Jlykanuna, T. 1, CaHkT- MeTepbyprekuii 0p.ru/102548.html
Muxannosa, U. C. rocyaapCTBEHHbIN 2017
yHuBepcuTeT
NPOMBbILLIEHHbIX
TEXHOOrMN 1 an3anHa
T.J1. NykanunHa, A.A.|KoopavHauMOHHblE COeOUHEHUs B M-80 06pazoBaHus v http://nizrp.narod.ru/
KomuccapeHkos, A.B.|komnnekcHom XUMUYECKON KOORD_REZ.htm
|Hayku PO, CIM6rtTyprrl. —
Bypos nepepaboTke ApeBecuHbl [TekcT]: > 2010
yue6. nocobue -e 13g., ucnp. v gon. -
Chno.:Crertypn
T.J1. JlykanmHa, U.C.|OGwas xumua B  XMMUYECKOW http://nicrp.narod.ru/
Muxarnnosa TexHonorun gpesecuHbl. OCHOBHbIE metod/kafobshineorg
3aKOHOMEPHOCTH XUMUYECKNX h/12.pdf
npoLEeCcCcoB. M-Bo obpasoBaHusa n
OkuncnutenbHoBOoCCTaHOBUTENbHbIE|Haykn PP, CIM6 MTYPI. - 2015
npespaLleHuns. Cno. :Criertypn
OCHOBbIANEKTPOXMMUN [TekeT]:
yueb. nocobne
JI.M. Appawesa, T.J1.[lpakTukym Mo HeopraHuyeckor| M-Bo o6pasoBaHus 1 http://nizrp.narod.ru/
JlykaHuHa xumumm [ TekeT ]: y4. nocobue Haykn Pdp, BLUTO 2018 metod/kafobshineorg
Ccnerynta.--Crie.: h/2018 09_24 01.pd
BWTS CN6rynta f
T.J1. JlykanuHa, T.T.|OOwass xumMuma B KOMMNJIEKCHOW http://nizrp.narod.ru/
OBYMHHMKOBA XUMUYECKON nepepaboTke metod/kafobshineorg
OpPEBECUHbI Knaccudukaums h/4.pdf
HeopraHU4yeckmnx COeVHEHUN.
CtpoeHune BewecTtBa. PacTtBopbl M-80 0BpasoBatia u
L. ‘|Hayku PO, CT6I'TYPI. — 2013
(ana camoctosATensHon paboTbl

ctyoeHToB | kypca) [Tekct]: y4eb.
nocobue

Cre.:Crnerrtypen

6.2 NMepe4yeHb NpoceccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbIX CUCTEM




OnekTpoHHO-6nbnmoTeyHas cuctema IPRbooks[OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMTAO [OnekTpoHHbI pecypc].  URL: http://nizrp.narod.ru

OneKkTpoHHO-6MbnmoTeyHas cuctema «Abyke» [AnekTpoHHbin pecypc]. URL: https://iwww.ibooks.ru/

MHdopmaunoHHaa cuctema «EamHoe okHO pgocTtyna k obpasoBaTtenbHblM pecypcam. Pasgen. Xumusa»
[OnekTpoHHbIipecypc]. 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

bubnunoteka Xnmmyeckoro dakynbTeTa Mry [OnekTpoHHbIN pecypc] URL:
http://www.chem.msu.ru/rus/library/welcome.html

6.3 MNepeyeHb NULEH3NOHHOIo U CBO6OAHO pacnpocTpaHAeMOoro NporpamMmMHoro obecneyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
Microsoft; Office Standard 2016 Russian OLP NL AcademicEdition

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HeEOGXoAMMOWN ANnsA ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalleHue
MynbTrmeamninHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, gocka
JlekumoHHasiaygutopus

HaGop na6opatopHbin Anss  npoB-AeHuss pabor no xumun, pH/ HB — MeTpbl, Bechbl
5-211 nabopaTtopHble, TepMocTaT, AucTMRINsaTop. Xumudeckas nabopaTtopusi kadedpbl obwen u
HeopraHM4yecko XMMUM C HeobxoauMMbIMW peakTuBamu M nabopaTopHbiM 0GoOpyaoOBaHMEM

(npobuvpkun, NNaHweTbl ¢ HA6OPOM peakTUBOB, CTAHAAPTTUTPLI U NpoYee).
MpunoxeHue

MpunoxeHue
paboyen nporpammbl SUCLUMNINHBI OBLWAA N HEOPTAHNYECKAA XUMUA

HaumMeHosaHue Oucuunnqul
no HanpaeneHuto nogrotoekn 18.03.0230Hepro- n pecypcocbeperatoLne NpoLecchl B XMMUYECKOM TEXHOMOMMK,

HedTEXMMUKN 1 BUOTEXHONOorMK
HaumeHoBaHue Ol (npocuns): OxpaHa okpy><atoLLern cpeabl U paumMoHanbHOe UCNoMb30BaHne NPUPOAHbLIX PecypcoB

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUA (3agayu, Kenchbl)

Ne

/n YcnoBus TUNOBbLIX NPAKTUKO-OPUEHTUPOBAHHBIX 3adaHuii (3agaY, KemcoB)

CewmecTtp 1

1 | GnemeHT HaxoguTca B 4yeTBepToM nepuoae, VA rpynne. Onpenenute nopsiaKoBbIi HOMep 3fieMeHTa U
COCTaBbTe 3MEeKTPOHHY0 hopMyry ero atoma. K kakomy cemMeicTBy 311IEMEHTOB OH OTHOCUTCS? HasoBuTe ero
31eKTPOHHbIE aHaroru.

2 | Ookaxute, 4to Ans anemeHToB |IA rpynnbl NepuoaMyeckn MOBTOPSETCA 3MEKTPOHHAs KOHUrypaums
BaNEHTHbIX YPOBHEW.

3 Ob6bscHUTE CTpoeHune MoJieKkyIbl aMmMmnaka Ha OCHOBeE MeTo4a BalleHTHbIX cBssen

4 | PaccuuTtante usmeHeHne aHTanbnnm B peakuuun ropeHns ceposogopoga H,S(r.)+ 1720, = H,O(k.) + SO,(r.),

€CINMn M3BECTHO, YTO TenmnoTbl 0bpa3oBaHus (AH? 208 ) BewectB anda H,S(r.), H,O(k.) n SO,(r.) paBHbI

COOTBETCTBEHHO 120,17 k[>x/mMonb, 1286,0 k>x/Monb, 1297,0 k>x/Monb.
3annwteTepMoxmmudeckoeypaBHeHepeakumm. OnpegenuteTnnpeakumm: aKk30- UNMaHAOTEPMUYECKaS.




5 | Paccuutainte nameHeHne ceobogHom aHeprum M'mbbca B peakummn ropeHus ceposogopoaa H,S(r.)+ 17420, =
H,O(k.) + SO,(r.), ecnu M3BecTHO, YTO M3MeHeHuss cBoboaHomn aHeprum 'mbcca obpasoBaHus (AG? 298)
BewecTs Ans H,S(r.), H,O(k.) n SO,(r.) paBHbl cooTBETCTBEHHO [133,8 k[x/Monb, [1237,24 kOx/monb, [1300,2
kx/monb. Onpegennte BO3MOXHOCTb CAaMOMNPOM3BOSIbHOIO NPOTEKAHUA AAHHOW peakuum npu cTaH4aAPTHbIX
YCIOBUSIX.

6 | KakoBa ckopocTb peakuun npespawieHns N,O,[12NO,, npn 127(1C n gasneHun 480 mmpT.CT., ecnm Ky =
1,9-10"c¢™, E, = 82 k[x/morb.

7. | Bo CKOMbKO pa3 HYyXHO YMEHbLUMTL KOHLUeHTpauuio  okcuaa asota (I1) B peakunm: 2NO + Oygognym] 2NO,,
4YTOObI CKOPOCTb PeaKLUnn yMmeHbLUMNACh B 2 pa3a (H.y.).

8 | BbluMcnnTb HavanbHbIE KOHLEHTpauMM MONEKyNnApHOro xmopa u okcuga yrnepoga (I1), a Takke KOHCTaHTy
paBHOBECUS, eCrn paBHOBECHbIE KoHUeHTpaumu: [Cl,] = 0,3 monb/n; [CO] = 0,2 monb/n; [COCI,] = 1,5 monb/n.
CO + Cl,[1 COC}.

9 | CKOMbKO MO Macce Hy)XHO B3ATb €4KOro kamu v BoAbl, 4Tobbl mpurotoBute 75 n 12%-Horo pacteopa C
nnotHocTbo = 1,1 r/mn. OnpegenMTeeroMonsApHYOKOHLEHTPaLMIO.

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

11 | BbluUCnUTb KOHLEHTpaumio noHos [H'] n a0,1 M pacteopa ruapokcuga aMMOHMS, KOHCTaHTa auccoumaLmm
koToporo Ky =1,7511107 npwm (25 °C).

12 | Belumcnute pactBopumocTtb CaSO,. Bo ckonbko pa3 yBenumuntcsa pactBopumocTb  CaSO, nocne
pobaeneHus k 1 n HacbiweHHoro pacteopa 0,01 monb  K,SO,?

13 | Hanncatb ypaBHeHMS rugponuaa, Ka4eCTBEHHO onpeaenutb pH pacTBopa u onpefenutb TUN rmaponuaa Ha
npumepe conen ZnCl,, K,SO3 n Cr,Ss.

14 | PaccuntaTb pH, KOHCTaHTy 1 cTeneHb rmgponusa 0,1 M pactsopa AgNOs.

15 | CocTtaBuTb 0.B.p., paccTaBuUTb KO3 PUUNEHTEI METOAOM NOMypEeaKLUMA:

1. Nal + H,SO4(koHU.) — |, + SO, +

2. K2Cr207 + NaCI + H2804 g C|2 +

3. KMnO, + KNO, + H,O — KNO; +

4. KMI’]O4 + HI+ HzSO4 — |2 +MnSO4 +

5. MnO, + KBr + H,SO, — Br, +MnSO, +

6. KMI’]O4 + Kzs + H2804 — S +MnSO4 +

7. KMI’]O4 + st + H2804 — S +MnSO4 +

8. KMnO4 + H2C204 + H2504 - C02 +MnSO4 +

9. |\/|I"I02 + N32CO3 + H2804 — N323206 +MnSO4 +
CewmecTtp 2

16 | Paccuntate OMOC cTaH@apHOro MeOHO-LMHKOBOrO rafibBaHuWyeckoro anemeHta. CocTtaButb Cxemy
ranbBaHW4YEeCKOro 3fIieMeHTa, HanMcaTb YpaBHEHMUS peaKUMi, NPOTEKALNX Ha KaTode U aHOAE U CyMMapHoe
ypaBHEHME 3TUX NPOLECCOB.

17 | MoXHO N nepmMaHraHaT-MOHOM OKUCIUTL NMaTUHY B KUCIOW cpefe Npy CTaHAapTHbLIX YCNOBUSX.
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HanucaTb ypaBHeHWs peakuuii, COOTBETCTBYIOLLME NPeanoXeHHbIM nepexogam. PacctaBuTb KOI(PPULMEHTDI.
JaTtb Ha3BaHUSA MOMy4YeHHbIM BELEeCTBaM M ykasaTb KIacChl HEOPraHWYeCKUX COeaMHEHUI, K KOTOPbIM OHU
oTHOcATCA. HanucaTb ONA OKUCIUTENbHO-BOCCTAHOBUTENbHBLIX pPeakuuii — Mosypeakumy OKUCNEHWUs 1
BOCCTaHOBJIEHUS!, OIS peakuuii, npoTekawwmx 6e3 W3MEeHeHWUs! CTENeHen OKUCINEHWs, — MOJIHble W
COKpaLLEHHbIE MOHHO-MOSIEKYNAPHbIE YPaBHEHUS:

|=es—1—>|=ec|2 > pe— >Fe(No3)3—4>Fe(0H)3—5>Fe203.
CrC|3—1> Cr(OH)3—2—> Cry(SO.,)s > cr— > Cr,04 : > NaCrO,
MnOz—l_) MnSO, = Mn——> Mn,O5 " Mn— > MnCl,.

s — SO, — 803—3> sto4—4>|<zso4—5> BaSO,.
HCI—l) MnCl, > Cl, < > HClO : >NaC|o—5>NaC|o.

P — P,0s——> HsPO,— > Na,HPO,— > Na,PO, —— Cay(POL),.
N205—1—> HN03—2>Cu(No3)2 > NO, : >HN03—5> NH,NO;.




