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Mporpamma aucumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; saasenyowmin kadeapon, A.H. (npodeccop) Amupos P.P.

Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, A.H. (npogeccop) Amnpos P.P.
Kadbenpa HeopraHmnyeckom xumum Xvmnyeckuinm nHctutyT um. A.M. byTtneposa ,
Rustem.Amirov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHMs ancumninuHbl "XuMuna" aensoTcs: oopMmpoBaHne y CTyAEHTOB MOHATUN O
TEOPETUYECKMX OCHOBAX TOW HAY4YHOW OMCLMMNANHBI, €€ 0COBEHHOCTSX, CBS3M C reosniormer n
OPYrvuMn Haykamu, N ee npakTuyeckor 3Ha4MmocTu. B pesynbtate 0CBOEHUS OaHHOW AUCUUNANHDI
LONXHbI 6bITb CPOPMMPOBAHbI COBPEMEHHbIE NMPEACTABNEHMNS O CTPOEHMN aTOMa U XUMUYECKOWA
cesi3n. Obyyatowmecs AOMKHbI MONy4YMTb NpeacTaBneHne 06 sHepreTnke N KUHETUKE XMMNYECKMX
NnpoLIeCcCCoB, TEOPETUYECKNX OCHOBAX OKUCINTENbHO-BOCCTAHOBUTENbHbIX peakuni u XmumMmnm
KOMMIEKCHbIX COeaNHEHNIA, 06 OCHOBHbIX 3aKOHOMEPHOCTSIX MPOTEKaHMS peakumii B pactsopax. Ha
OCHOBE MOJNy4YeHHbIX TEOPETUYECKUX NPELACTaBNeHNn 0byHatowmecst LONXHbl YMETb aHaNN3npPoBaThb
CBOWCTBA 3NEMEHTOB U UX COeANHEHUI, MONYYNTb HaBbIK MPOrHO3MPOBaHNSA CTPOEHUS N CBOWCTB
MPOCTbIX M KOMMNIEKCHbIX COeAMHEHNA, HABbIKN NPOBEAEHNS 9KCNEPUMEHTANbHOIO U TEOPETUYECKOro
PU3NKO-XMMNYECKOro NCCenoBaHna 3aKOHOMEPHOCTEN NPOTEKAHUS XUMUYECKUX U CPU3NYECKnX
npoueccoB. B pesynbTtate 0CBOEHNS AaHHOW ANCLUNANHBI OXHbI 6bITb COPMMPOBAHbI TakXe
npeacTaBneHnsi 06 aHanMTN4YECKmnx BO3MOXHOCTSX OCHOBHbIX TUMOB XUMUYECKMX peakLuii,
NCMONb3yeMblx B aHanUTMyeckor npaktuke. Obyyatowmecs AOMXHbI NONy4YMTb NpeacTaBneHune,
HaBblkK PaboTbl 1 3HAHWS 006 aHANNTUYECKMX U METPONOrMYECKUX XapakTePUCTUKAX XMMUYECKUX
MEeTOL0B aHannaa.

2. MecTo OUCLMMN/MNHDLI B CTPYKTYpe OCHOBHOM 06pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas gucuunnvnHa BkntodeHa B pasaen " 51.6.9 OucumnnmHel (Mogynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 21.03.01 Hedoterazoeoe oeno n oTHocutcs K 6a30Boii
(obwenpogoeccuoHanbHoi) Yactu. OcBanBaeTtcs Ha 1, 2 kypcax, 1, 2, 3 ceMecTpbl.

OucumnnnHa "Xumma" otHocuTca K pasaeny b2.64 marematnyeckoro n ecteCTBeHHOHay4YHOro
uukna, n aBnseTcsa PyHOoamMeHToM A1 U3y4eHnsa CTyaeHTaMmn B AasbHenWwem Teopetnyeckmx OCHOB
MPOYMNX XMMUYECKMX HayK U AMCLMUNINH NpodhecCcrmoHanbHoro umkna HanpasneHus "lfeonorng".
OucumnnuHa paeT CTyoeHTy npeacTaBneHne 06 obwmx NOHATUAX N 3aKOHAX XUMUW, COBPEMEHHbIX
NpeacTaBneHnsx 0 CTPOEHNM atoMa 1 XMMUYECKO CBA3N, yrnybnseT n pacwmnpseTt no3HaHus
0by4yaeMbIx B SHEPreTNKe N KNHETUKE XMMUYECKMX NPOLECCOB, 3HAKOMUT C BBEAEHWEM B TEOPUIO
pacTBOPOB, OKUC/IUTENIbHO-BOCCTAHOBUTENbHbIX PeakUnii, XMMUN KOMMNEKCHbIX COeANHEHWUI,
TEPMOAMHAMUKN U 3NIEKTPOXNMUKN. DTa HaCTb SBNAETCA OYHOAMEHTOM 0N XapakTepucTukm
9NEMEHTOB, 3HAYUTENIBHO PacLWMPSAS 1 Yrnybnas 3HaHUS, NONyYEeHHbIE B XOAE WKONMbHOro kKypca. B
pamkax gucumnnuHbl "XuMuns" Takoe NnoCcTpoeHe Mateprana no3BonseT Ha 6onee BLICOKOM YPOBHE
npocnexunsatb 0blwme 3aKkOHOMEPHOCTH BO B3aMMOCBS3M "COCTaB - CTPOEHUE - peakLMOoHHas
CNoCcOBHOCTL", MPOrHO3MPOBaTL CBONCTBA ANIEMEHTOB 1 MX COEAMHEHUIA, NPELACKa3biBaTb PE3yNbTaTh
XVIMMYECKMX peakLunii, B TOM YACNE C TOYKM 3peHnsa NpodpeccrnoHanbHOon NOAroTOBKN CTYOEHTOB MO
avcuunnmHam HanpasneHus "lreonorns”.

[Nsi ycnewHoro oCBOEHUst AMCLUMNANHBI "XnMnsa" cTyaeHTbl LOMXHbl UMEeTb nNpeactaBneHme 06
OCHOBHbIX TUMax peakuuii, NCNOoNb3yeMbIX B XMUW, NONy4YEHHbIE B XO4€e U3y4eHUS WKONbHOMo Kypca
XUMUN, OONXKHbl 3HAaTb OCHOBHbIE MOHATUA WU 32KOHbI PU3NKK U BNageTb OCHOBHbIMU Npuemamm
MaTeMaTUYecKnx pacyeToB, a Takxe BnaneTb 6a30BbIMM HaBbIKaMy NPoBeaeHNS nabopaTopHbIX
pabor.

MonyyeHHble NPy OCBOEHUN OMCLMMNINHBI 3HAHWS 0bneryaloT ocBoeHme 6a3oBoro kypca "Obwas
reonorns”, npogpeccnoHanbHbix aucunnnuvH "MuHepanoruns”, "I'eoxumnsg”, "Kpuctannorpagwms”,
"Nmaoporeonorng”, "lMNoporeoxumng”, "Jlutonorns", a Takxe cneumanbHOM GUCUUNANHDI
"Okonornyeckas rmaporeoxnummns” n opyrux Kypcos rno Bbibopy.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNEeTEHUNN:
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Mporpamma aucumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; saasenyowmin kadeapon, A.H. (npodeccop) Amupos P.P.

Lncpp komnereHuyu npuoﬁpepra:::agcvjlaﬁgmaemnuuu
OK-7
(0BLweKkynbTypHbIE CNOCOBHOCTBIO K CaMOOpPraHM3auny 1 camoobpasoBaHmio
KoMneTeHuunn)
OrikK-2 BnageHvne npeacTtaBneHnsMm 0 COBPEMEHHOW Hay4YHOW KapTuHe
(NMpodpeccmoHanbHble MMpa Ha OCHOBE 3HaHWI OCHOBHbIX MOMOXEHWIA donnocodomu,
KOoMreTeHuun) 6a30BbIX 3aKOHOB 1 METOA0B ECTECTBEHHbIX HayK
OriK-3 CMOCOBHOCTBIO MCMONb30BaTh B MPOECCMOHANBHOW
(npodpeccunoHanbHble nesTenbHOCTN 6a30Bble 3HAHUS MAaTEMATMKM U €CTECTBEHHbIX
KOMMeTeHuunn) Hayk

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeH 3HaThb:

o6lLre 3aKOHOMEPHOCTU MPOTEKaHNSI XMMUYECKMX peakLmii B ra3ax, pacTBopax 1 TBepOoii gase,
OCHOBbI XMMNYECKON TePMOANHAMUIKUA, KUHETUKIN 1 SNEKTPOXMMIUM

2. IONXEH yMeTb:

NPUMEHATb TEOPETMYECKME 3HAHNSA O CTPOEHUN, UBMEHEHUM COCTaBa U peakLMOHHON crnocobHocTH
pearnpytowmnx sewecTB aond npencka3aHuns 0CObeHHOoCTE NnpoTeKaHns peakuuin, coctasa, CTPOEHUS
N CBOWCTB NPOOYKTOB; NO/b30BaTbCA I'Iepl/lonmquKoM CUCTEMOMN.

3. 0OMXEeH BnageTb:

HaBblKaMW XMMNYECKOIro aKCrnepmMmeHTa Cc y4eToM npasunn TEXHNKHU 6e3onacHocTn npwn
NCMonb30BaHNM XUMUNYECKUX PEaKTUBOB, aHann3a pe3ybTaTtoB OMnbliTOB U OOPMYNTNPOBaHUS
0060CHOBAHHbIX BbIBOOOB, NMPOBOAUTb aHaIUTUHECKKEe onepaunn, CBA3aHHble C TUTPUMETPUYECKUMIA
MeToaamMm aHanmaa.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

BnageHne 0CHOBHbIMM 3aKoHaMuy obLiel XMW, TOTOBHOCTb NHTEPNPETNpPOBaTb 3aKOHOMEPHOCTHN B
N3MEHEHNN CBONCTB 3/IEMEHTOB B CBA3U C UX SNEKTPOHHbIM CTPOEHNEM (I'IOJ'IO)KeHVIeM B
ﬂepl/IO,D.I/I‘-IeCKOM CI/ICTeMe), nporH03npoBarTtb CBOWCTBA BeLEeCTB Ha npmnmepe OOHOTUMHbIX
coegVHEeHNn, UMeTb cnocobHoCTb aHanmanpoBaTb pe3ynbTaTbl SKCNEepuUMeHTa 1 oenatb
060CHOBaHHbIE NPOrHo0cTn4Heckne BblBOObI.

4. CTpyKkTypa 1 cogepXxaHvue OUCLUNIUHBI MOAYNS
Obwas Tpya0eEMKOCTb AUCLIMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHuL(bl) 216 yaca(os).

dopma NpPoOMeXyTO4YHOro KOHTPONS AMCUUNANHBI 3a4eT B 1 cemecTpe; 3a4eT BO 2 CEMECTPE; 9K3aMeH
B 3 CeMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AoMnycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBopuTenbHO" (YOO0B.);

54 banna n MeHee - "HeyLOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucUUnIMHe/ MOAYNIO
TemaTnyeckum nnaH AMCUUNIUHBI/MOAYNS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 340817 5AE
il YHH

Crtpanunua 4 us 21. — o

o
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Paspen
ducumnnuHbl/
Monayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpoOns

Nekuun

MpakTnueckumelllaboparopHble

3aHATUA paborbl

Tema 1. BBeneHue B
obwuit kypc
OUCuUnnanHbl "Xumunsa".
OCHOBHbIE NMOHATUSA U
3aKOHbI XMUN.
OcHoBHbIe Knacchbl

" |[HeopraHn4yeckmx
coeauHeHunn. Teopun
CTPOEeHus aToma.
CTpoeHune anekTPOHHbIX
obonoyex.

1-4

NMncbmeHHoe
JgomauiHee
3agaHue

Tema 2.
MNepuoanyeckune
CBOWCTBa aTOMOB U NX

. [coeonHeHnia.
[Meproanyeckunin 3akoH.
Mepnoanyeckas
cuctema.

NucbMeHHoe
JomMalHee
3ajaHue

Tema 3. BBeneHue B
COBpPEMEHHbIE TEOPUN
XUMNYECKON CBA3N.
MeTon BaneHTHbIX
cBsasenn. OcobeHHOCTH
. |pas3nnyHbIX BUOOB
XUMNYECKON CBA3N.
MexmMonekynsipHble
B3aMMOLOENCTBUS.
ArperaTtHble COCTOSHUS
BelecTBa.

6-7

NMncbMeHHoe
jomaluHee
3ajaHune

Tema 4. Xumnyeckas
TepMoanHamumka.

. [Xnmmnyeckoe
pasHoBecue. KnHetrka
XUMUYECKUX peakumm

YCTHbIN onpoc

Tema 5. Xunpgkoe
COCTOSIHME BELIECTBA.
O6wue cBoitcTBa
pacTBOpPOB.

" [KonnuratmBHble
CBOWCTBA pacTBOPOB.
CunbHble 1 cnabble
SNEKTPONNTHI.

10-11

NMucbMeHHoe
jomaluHee
3ajaHune

Tema 6.
KncnoTHO-OCHOBHbIE
. |B3anmooencTeus.
Teopun KMCnoT un
OCHOBaHWA.

12

NucbMeHHoe
JomalHee
3apaHue
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

Tema 7. OnekTpoxmmms.
da3zosble
paBHoBecus.KonnonaHbl
CUCTEMbI

[

13-18

NMucbMeHHoe
JomalHee
3ajaHue

Tema 8. Peakuuu B
pacteopax. [oHsATMe 0
MeTonax pasgeneHus,
obHapyXeHUs 1
onpeneneHus.
Tutpumetpuyeckme
MeToAbl aHannaa.
KomnnekcHble
coeauHeHNs.
TepMoanHamumka v
KMHeTMKa peakuunm c
y4acTUEM KOMMIEKCHbIX
coeNHEHNN.

1-4

YCTHbIN onpoc

. |OkucnnTenbHo-BOCCTaHA

Tema 9.
KncnotHo-ocHOBHOE
TUTPOBaHME.
CraHpapTtusauus
pacTBOpPOB.

peakumu.
KncnotHo-ocHOBHOE
TUTPOBAHWE CUMbHbIX U
cnabblx KUCNoT n
OCHOBAHWMA.

BUT& b}

Hbl-6

NMncbMeHHoe
JomallHee
3ajaHue

10.

Tema 10. SnekTpoaHble
noTeHumansl.
X1MNyYeckme NCTOHHUKN
TOKa. ONeKTPonms.
Kopposus.
OxncnuTenbHO-BOCCTaH(
TUTPOBaHME.
OcobeHHoCcTH
cTaHOapTusaumm
TNTPaHToB.ObWas
XxapakTepucTmka
HemeTannoB

BI/IT§J'IbI

10€7.9

NuncbmeHHoe
gomauiHee
3agaHue

11.

Tema 11.
OKkucnnTenbHO-BOCCTaHA
TUTPOBAHWeE:
nepmMaHraHatoMmeTpuyec
onpeneneHue
BOCCTAQHOBUTENEN U

BUTENb}

oe3

okucnutenemn.

ioe

10

NMncbMeHHoe
JomalHee
3ajaHue
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Mporpamma aucumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; saasenyowmin kadeapon, A.H. (npodeccop) Amupos P.P.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Tema 12. Obwas
XapakTtepuctumka
MEeTannos.
KoMmnnekcoHomeTpuryeckpe -
12.|TuTpoBaHue: 3 11-13 4 0 4 YCTHbI onpoc
onpegneneHne

OTOEJIbHbIX NOHOB
MeTaJIJI0OB N XECTKOCTU

BOAbI
Tema 13.
AHanuTtnyeckue KoHTponbHas
13.|BO3MOXHOCTU 3 14 4 0 4 paboTta
NOTEHUNOMETPUN:

n3mepeHne pH

Tema . toroeas 1 0 0 0 3avert
doopMma KOHTpOns

Tema . UTorosas 3avert
doopma KOHTpons 2 0 0 0

Tema . UTorosas 9K3aMeH
doopMa KOHTpoOns 3 0 0 0

NToro 52 0 56

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. BBepeHue B o6 Kypc aucuunnuHbl "Xummns'". OCHOBHbIE NMOHATUSA U 3aKOHbI
xuMmun. OCHOBHbIE KJ1aCCbl HEOpraHM4YecKux coeauHeHUn. Teopumn CTpOeHUs aTtoma.
CTpoeHune aNeKTPOHHbIX 000noyYeK.

neKumnoHHoe 3aHsiTne (4 yaca(os)):

Mpeaomet xumun. Xumus n reonorns. CoBpeMeHHoe cogepxaHue NoHATUIA: atoM, Monekyna,
3NEeMeHT, MPOCToe N CNoXHoe BelwecTso. Annotponus. Monb. 3akoH COXpaHeHMst MacChbl BELECTB.
3akOoH NOCTOSAHCTBA COCTaBa, YCNoBMs ero cobnoneHns. JanbtoHnabl n 6epTonnnabl. 3aKoH
Asoranpo. MonbHbli 06beM. YpasHeHune KnaneipoHa-MeHneneesa. CTpoeHve atoma no
Bopy-3ommepdenbay. KeaHToBble ymcna. MNMpuHumn HanmeHblue aHeprun. MNMpuHumn Maynn.
Mpasuno N'yHoa. BonHoBble CBOMCTBA anekKTpoHa, CooTHoweHwue Jlym ne bponns. BonHosas
PyHKLMSA. DNEKTPOHHbIE opbutanu.

naboparopHas pabora (6 4aca(oB)):

BaxHenwwme knaccbl HeOpraHM4ecknx CoeanHEHU: oKcuabl (Nepokcuabl), KUCNOTbl, COnu (CpenHue,
KMCNble, OCHOBHbIE, ABOMHbIE, CMELLAHHbIE, KOMMIEKCHbIE).

Tema 2. Nepnoaguyeckme cBOUCTBa aTOMOB U UX coeauHeHUn. Nepmnoanyeckmn 3aKoH.
NMepunoaunyeckas cucrema.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Mepuroamnyecknin 3aKoH 1 nepuoamnyeckas cuctema. OcCobeHHOCTN 3an0NHEHNS aTOMHbIX
opbuTtanei. s-, p-, d-, f-anemeHTbI. NeproanyHOCTb CBOMCTB aTOMOB. Paanycbl aTOMOB 1 MOHOB.
VloHM3aunoHHbIe NoTeHUMarnbl 1 3HEPTNS CPOLACTBA K 3MEKTPOHY, U3MEHEHME NO nepuoaam v
rpynnam. SnekTpooTpuLaTenbHOCTb 9NEMEHTOB U ee N3MEHEHME MO Nepuoaam 1 rpynnam.
BropuyHasa nepunoamyHocTb. CTpoeHune sapa. PaanoaktmBHoCTb. PacnpocTpaHeHHOCTb 1
YCTOMYMBOCTb 3/IEMEHTOB B NMpupoae.

naboparopHas pabora (6 4aca(oB)):

OnNeKTpoOTPULATENBHOCTbL 3N1IEMEHTOB 1 €€ U3MEHEHME MO Nepmnoaam 1 rpynnam.
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Mporpamma aucumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; saasenyowmin kadeapon, A.H. (npodeccop) Amupos P.P.

Tema 3. BBeneHue B coBpeMeHHble TeOpUN XMMUYECcKown cBA3N. MeTon BaneHTHbIX CBA3EN.
Oco06eHHOCTN pa3NNyYHbIX BUA,0B XUMMYECKoW cBA3N. MeXMonekynsipHbie B3auMoO,eACTBUS.
ArperatHble COCTOSIHUSA Bell,ecTBa.

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Pa3suTtre Teopun xmmmnyeckom ceA3n n saneHTHocTn. Teopusa Koccens un Jlbtouca.
KBaHTOBOXMMUMYECKNE TEOPUM: CNIMHOBAS TEOPUS, TEOPUS BANEHTHbIX CBA3EN, Teopus
MONeKynsipHbIx opbutanein. KoBaneHTHas CBsA3b: MexaHW3Mbl 06pa3oBaHust (OBMEHHBINM,
JOHOPHO-aKLIENTOPHbIN) U CBONCTBA (3HEpPrus, AnvHa, yron CBA3un, HacbIWaeMoCTb,
HanpaBneHHOCTb, Nonsapun3yemMocTb). Curma u nu-cessn. Mmbpuansaumnsi opbutanei.
MeTtannnyeckas, noHHas, BogopoaHas cea3n. Cunol BaH-nep-Baansca. OpneHTaumoHHoe,
NHAYKLUMNOHHOE 1 ONCNEPCUOHHOE B3anMoaencTBms. SHeprusa n npupona MMB no cpaBHeHuMto ¢
SHepruen n NPMpPoOoNn XMMmMYeckom cesasn. MexmonekynspHas BOOOpPOAHAS CBA3b.

naboparopHas pabora (6 4aca(oB)):

3aBNCUMOCTb (PU3MNYECKMX CBOMCTB BELECTB C MONEKYNSPHON CTPYKTYPOI OT Xapaktepa MMB.
BnngaHne BooopoaHoi cBa3n Ha omamydeckmne ceoncTea sBewecTs. OCOBEHHOCTN PU3NYECKUX
CBOWCTB BOApbI.

Tema 4. Xumunyeckasa rTepmoguHammka. Xmumuyeckoe pasHosecue. KuHetmka XmMuyeckux
peakuuu

JNIeKLMOHHoe 3aHsitue (6 4aca(oB)):

Xumpnyeckas TepMoanHaMmka n xmMu4yeckas KuHetuka. TepMmoamHammyeckne napameTpbl 1
JOYHKLMM COCTOSAHUSA cucTeM. [epBbli 3aKOH TepMOANHAMUKW. BHYTpeHHAS aHeprusa n sHTanbnus
CVCTEMBI, CBSA3b C TEMNOBbLIM adhhpekTOM peakumun. CTaHOapTHas aHTanbnns 06pas3oBaHns BELECTB
Kak Mepa ctabunbHOCTM MX. DHTPONUS kKak Mepa becnopsaka cuctembl. Heprus Mmbbca n ee
N3MEHEeHNe B XMMUYecKnx nporeccax. Bropoi 3akoH TepmoanHamuku. Kputepun
CaMOomnpon3BOJIbHOrO NpoTeKkaHus peakunn. 'oMo- 1 reteporeHHble cucTeMbl. CKOPOCTb XUMUYECKUX
npoueccos. 3akoH AencTayowmx Macc. PakTopbl, onpeaensiowme CKOPOCTb XMMUYECKUX peakLni.
KoHcTtaHTa ckopocTn. MonekynsapHoOCTb 1 nopsaok peakumu. MNpasuno BaHTt-IMNoddha. SHeprusa
akTmBaumun. YpasHeHne Appenunyca. Katanus n nHrnbuposaHune. Peakumm aBtokatanntuyieckume,
nocnenoBarenbHble, napannenbHble, CONPSXEeHHble, LernHble. XMMUYecKoe paBHOBECUE: NCTUHHOE 1
noxHoe. KoHcTaHTa XMMM4Yeckoro pasHoBecus. BnvsaHue pasnuyHbix oakTopoB Ha paBHOBECUE.
MpuHuun Ne-Watenbe - BpayHa.

naboparopHasi pabota (4 4aca(oB)):

BnusiHne TemnepaTtypbl Ha CKOPOCTb XMMUYECKOM peakumnn. KOHCTaHTa XMMUYEeCKoro paBHOBECUS,
cnocobbl onpeaeneHns.

Tema 5. X)Kupgkoe coctosiHue Bew,ectBa. O6Lime cBomcTea pacTtBopoB. KonnuratuBHble
CBOMCTBa pacTBOpPOB. CunbHble U cnabble aneKTPonuThbI.

JNeKuMoHHoe 3aHsitne (9 4aca(os)):

NcTuHHble pacTBopbl. PacTBopeHue kak domanko-xumMmnyeckmin npouecc. Boaa kak pactsopuTens.
ConbBaTaumsi n rugpataums. Conbeatbl U ruapaTtbl. PacTBoprMOCTb BewecTs. BnvsHue
TemnepaTypbl, 4ABNEHWS, NPUPOAbI PACTBOPEHHbIX BEWECTB 1 PacTBOPUTENS Ha PacTBOPMMOCTb.
3akoH MeHpwn. Ouarpamma cocTosiHiA Boabl. KonnnratneHble CBONCTBA PaCTBOPOB. DNEKTPONNUTDI U
HEeaNeKTPONMTbl. DNEKTPONUTUYECKAS ONCCcoUMaUns, MexaHnam auccoumaummn. M'mopaTtaums MOHOB B
pactBope. CunbHble 1 cnabble anekTponuTbl. CTeneHb guccoumnaumm anekTponnToB, BINSHNE Ha
Hee pasnunyHbIX goakTopoB. KoHcTaHTa anccoumaunn. 3akoH pasbasneHnst Octeanbia.
naboparopHas pabora (5 yaca(oB)):

Cnocobbl BblpaxeHns cocTaBa pacTBopa: MONSIPHOCTb, MONISIIbHOCTb, MaccoBasi, 06 beMHas u
MONbHas [onu n npoueHTbl. CTeneHb auccoumaunm anekTpPonnToB, BANSHNE Ha Hee PasfnyHbIX
pakTopOB.

Tema 6. KUCNOTHO-OCHOBHbIE B3auMoAenucTBus. Teopmuu KUCNOT U OCHOBaAHUMN.
naboparopHas pabora (4 4aca(oB)):

Teopwuun kucnot n ocHoBaHuin AppeHunyca, bpeHctena u Jlbtonca. CxoAcTBO 1 pasnnyne B NOHATUSAX
KMUCNOTbl U1 OCHOBAHWS, KUCNOTHO-OCHOBHOM B3aMMOENCTBUM U €ro NPoayKTax B pasHblX TEOPUSIX.

Tema 7. AnekTpoxumus. dasosbie pasHoBecus.KonnongHbie cuctembl
naboparopHas pabora (3 yaca(oB)):

KTPOHHEBH
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Mporpamma aucumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; saasenyowmin kadeapon, A.H. (npodeccop) Amupos P.P.

LvcnepcHble cuctembl. Knaccudprkaumsi no arperaTHoMy cocTosiHMio. KonnonaHble pacTBopbl.

Tema 8. Peakuum B pactBopax. [ToHsiTUE 0 MeTOpax pa3aeneHus, obHapyXeHus n
onpeneneHus. TuTpumeTpmyeckme Metoabl aHanusa. KomnnekcHble coeanHeHuUs.
TepMoanHaMuka U KMHEeTUKa peakL Ui C y4yacTMeM KOMIM/IEKCHbIX COe AUHEHUN.

neKuMnoHHoe 3aHsiTne (7 yaca(os)):

TpyoHopacTBopuMble anekTponuTbl. lNponsseneHne pactsopuMocTu. BnuaHne temneparypbi,
0OHOUMEHHbIX MOHOB 1 pH Ha pacTBOPUMOCTb BellecTB. Kputepnm obpa3oBaHns 0CaLkoB.
M'mpoponns conen. Mmoponna conem No KaTuoHy 1 aHnoHy. MexaHuam rmgponusa. BnuaHue npuponbl
conu, 3apsga, paguyca MoHOB Ha UX rmaponndyeMocTb. CTeneHb 1 KOHCTaHTa rugponusa. BnnsHue
KOHLleHTpauuin, Temnepatypbl U pH Ha cTeneHb rugponnaa conen. KoopanHaumoHHas Teopus
BepHepa: ueHTpanbHbI aTOM, MraHibl, KOOPANHALUMOHHOE YACNO, 3apsL KOMMNEKCHOro NoHa,
BHELWHSA N BHYTPEHHSAS cdoepbl. TunuyHbie KomnnekcoobpasosaTteny u nuradabl. dakTtopsl,
onpegnensiowme cnocobHOCTb aTOMOB U MOHOB BbICTYNAaThb B KAYECTBE LIEHTPaNbHOro atoma u
nurangos. [leHTatHoCTb NMraHgoB. HoOMeHknaTypa KoopAMHALMOHHbBIX COeANHEHU, N30MEPUSI.

naboparopHas pabora (4 4aca(oB)):
Mmoponus conen. Mmaoponns coner No KatMoHy 1 aHMoHy. MexaHuam rugponmsa.

Tema 9. KucnotHo-ocHoBHOe TUTpoBaHue. CTaHpapTU3auus pacTBOpPOB.
OKMCNUTENbHO-BOCCTAaHOBUTENbHbIE peakuun. KNCNOTHO-OCHOBHOE TUTPOBaHWe CU/IbHbIX U
cnabbiX KUCNOT U OCHOBaHUN.

JNIeKLMOHHoe 3aHsiTne (3 4aca(os)):

[unccounaums Boapl, KOHCTAHTa AMccoLMaLmn U MOHHOe Npon3BeaeHne. BooopoaHbii nokasatenb
(pH). MoHaTne o bydepHbIX pacTeopax.

naboparopHas pabora (3 4aca(oB)):

OKMCNNTENbHO-BOCCTAHOBUTENbHbBIE Peakuun, Nx Knaccugukaumm (BHyTPUMONEKYNsSipHbIE,
MEXMONEKYNSIPHbIe, CaMOOKMCNIeHNe-caMoBoCcCTaHoBNeHMe). [oabop KoapPULMEHTOB METOAOM
3NEeKTPOHHOro banaHca.

Tema 10. nekTpoaHble NOTeHUMaNbl. XUMMYECKME UCTOYHUKM TOoKa. dnekTponus. Kopposus.
OkucnuTenbHO-BOCCTaHOBUTENIbHOE TUTpoBaHMe. OCO6EeHHOCTU CTaHAapTU3aLum
TUTpaHTOB.O6LLaA XapakTepucTMKa HeMeTalioB

NeKLnoHHoe 3aHsitne (7 4aca(oB)):

CTtpoeHue aTtoma 1 BaneHTHocTK p-anemeHToB lI-Vila noarpynn. IameHeHne atoMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLUMANOB, CPOACTBA K 9NEKTPOHY, 3NeKTPoOTpuLaTENbHOCTEN 3N1EMEHTOB MO
nepuogam v rpynnam. /IameHeHne ycTton4nBoCcT COeAMHEHUI C BbICLIEN CTEMNEHbIO OKMCIEHS
aToMOB MO rpynnam. XapakTep XMMNYEeCKoin CBA3n B coeanHeHnsx. CKNOHHOCTb Kk 06pa3oBaHmto
KaTMOHHBIX N @HUOHHBIX OOPM, kKomnniekcoobpasoaHme. OCOBEHHOCTM CBONCTB COEANHEHWI
anemeHTOB |l n VI nepnonos. IameHeHe KUCNOTHO-OCHOBHbIX U METanIn4yeckmnx CBOMNCTB 3/1IEMEHTOB
no rpynnam un nepuogam.

naboparopHasi pabora (3 yaca(oB)):

Pepokc-noteHuman kak KonM4ecTBEHHAs XapakTepucTka OKMCINTENbHO-BOCCTAHOBUTENbHbIX
cucteM. YpaBHeHne HepHcTa. CTtaHoapTHbIA 1 peanbHblii noTeHumnansl. BooopoaHbii anekTpos u
3NeKTPOLbl CpaBHeHUS. "anbBaHNYECKME SNEMEHTbI. DNEKTPOXUMUYECKNIA PSL HAMPSXKEHNT
MeTannoB. KoHUeHTpauMoHHble Lenu. AKKyMynsiTopbl. Pefokc-noTeHuman u HanpasneHme
npotekaHmst OBP. DnekTpoxmMumyeckas KOppo3usi MeTanios, cnocobbl 3awnTbl OT Hee. DNeKTPonn3
pacnnasoB 1 pacTBOPOB. IHEPTHbIE 1 aKTMBHbIE aNeKTpoabl. CxeMbl NPOLECCOB Ha 3NeKTPoaaXx.

Tema 11. OKMcnuTenbHO-BOCCTaHOBUTENIbHOE TUTPOBaHME: NepMaHraHaToMeTpuyeckoe
onpepneneHne BOCCTaHOBUTENEN U OKUCNTUTENEN.

naboparopHasi pabora (4 4aca(oB)):
SneKkTpon13 pacnnaBoB U PacTBOPOB. VIHEPTHbIE U aKTUBHbIE 3NEKTPOAbI.

Tema 12. O6w,asn XapakKkTepuctuka Metannos. KOMHHEKCOHOMETqueCKOe TUTpOBaHUe:
onpepapeneHune otaesibHbIX MOHOB MeTaNlZ1IOB N XXeCTKOCTU BO4bl

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KTPOHHEBH
B_EPCHTET
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Mporpamma aucumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; saasenyowmin kadeapon, A.H. (npodeccop) Amupos P.P.

OcobeHHOCTN CTpoeHust atoma. lMonoxeHne B nepruoanyeckoi cucteme. Metannnyeckas cBsiab u
ee ocobeHHocTW. [poBOAHMKM, NONYNPOBOAHUKN, ONINEKTPUKN. HaxoxaeHrne MeTannos B Npupoae.
Pynbl, nonumeTtannuyeckme pynbl. NMpuHumnbl oboraweHust pya. Obwme cnocobbl Nony4YeHns
MEeTannoB: NMPOMETanNyprus, rmopoMeTannyprus, anektpometannyprusi. Cnocob nonyd4eHusi ocobo
YMCTbIX METaNNOB (TEPMUYECKOE pPa3NioXeHne KapboHWIOoB, MOANAO0B U APYrUX COedNHEHWIA), MeToq
30HHOW NnaBKMW.

naboparopHas pabora (4 4aca(oB)):

YCTOMN4YMBOCTb KOMMNEKCHBIX YACTWL, B pacTBOPax, XapakTep Anccoumaumm (nepernyHas, BTOpuyHas).
CtyneH4aTble 1 06WmMe KOHCTaHTbl yCTonYMBoCTU. Knaccmgoukaumst KoopanHaUMOHHBIX COeANHEHWIA.

Tema 13. AHanUTUYeCKMe BO3MOXHOCTU NOTEHUUOMETPUM: uamepeHue pH
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

BogopoaHbin nokasarens (pH).

naboparopHas pabora (4 4aca(oB)):

MoHaTMe o BydoepHbIX pacTBopax.

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

dDopMbl KOHTPONS
CaMOCTOATENIbHOW
pabortbl

Hepnens
cemecTpa

TPYyBOEeMKOCTb|

N Paspen
(B yacax)

OucumnnuHbl CemecTp

Tema 1. BBeneHue B
obwuii Kypc
ancumnnmHbl "Xumns".
OCHOBHbI€ NOHATUSA U

3aKOHbI XMUW.
OcCHOBHble Knaccbl

" |[HeopraHmnyeckunx
coeavHeHun. Teopun
CTPOEHns aToma.
CTpoeHne aneKTPOHHbIX
obonoyex.

noarotToBka
JomMallHero
3aaHns

17

JomMallHee
3anaHne

Tema 2.
lMepuoanyeckune
CBOWCTBa aTOMOB U UX

. [coeonHeHni.
[Mepuoanyeckunii 3aKoH.
lMepuoanyeckas
cuctema.

noarotToBka
JomalliHero
3a0aHns

17

JomallHee
3a0aHne

Tema 3. BBeneHne B
COBpPEMEHHbIE TEOPUN
XNMNYECKOWN CBA3N.
MeTon BaneHTHbIX
cBs3zen. OcobeHHOCTH
. |pasnnyHbIX BUOOB
XUMNYECKOWN CBA3N.
MexMonekynsipHble
B3aMMoOOencTBUS.
ArperaTHble COCTOSHUS
BellecTaa.

6-7

noaroToBka
JomMallHero
3a4aHns

17

JomMallHee
3agaHune

KETPOHHBH
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 4. Xumunyeckas
TepMoanHamumka.

. IXnmmndeckoe

paBHOBECKE. KnHetnka
XUMNYECKUX peaKLl,I/II7I

NoAaroToska K
YCTHOMY Onpocy

17

YCTHbI ONpocC

Tema 5. Xunpgkoe
COCTOSIHME BellecTsa.
O6buwwue cBoicTea
PacTBOpPOB.
KonnuraTtmBHble
CBOVCTBA pacTBOPOB.
CunbHble n cnabble
3NEKTPONNTHI.

10-11

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne

Tema 6.
KncnoTHO-0CHOBHbIE
B3aMMoOOencTBUS.
Teopun KMCNOT K
OCHOBAHWA.

12

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

Tema 9.
KncnoTHO-oCHOBHOE
TUTPOBAHME.
CranpapTunsauns
pacTBOPOB.
OKMCNUTENbHO-BOCCTAH(
peakumm.
KncnoTHO-oCHOBHOE
TUTPOBAHWE CUMbHBIX U
cnabbIx KUCNOT U
OCHOBaHWA.

BUT&Nb!

Hblé)-6

noarotToBka
JomallHero
3a0aHns

NMucbMeHHoe
JoMaluHee
3agaHune

10.

Tema 10. OnekTpogHble
noTeHumnans.
Xummnyeckme NCTo4HMKM
TOKa. ONeKTponuns.
Kopposus.
OKuncnmTenbHO-BOCCTaH(
TUTPOBAHME.
OcobeHHoCTH
cTaHgapTusauum
TnTpaHToB.Obwas
xapakTepucTuka
HemeTannos

BI/IT:?J'Ib}

19€7.9

noarotToeka
JomMallHero
3a4aHns

MNMucbMeHHoOE
JomaluHee
3apaHue

11

Tema 11.
OKMCNNTENbHO-BOCCTAH(
TUTPOBaAHWME:

.nepMaHraHaTtomMeTpunyec

onpepneneHve
BOCCTaHOBUTENEN U

BUTEJIb}

koe3

okmcnutenen.

Hoe

10

noarotToBka
JomallHero
3a0aHns

NMuncbMeHHoe
goMaluHee
3agaHune
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P

Tema 12. Obwas

XapakTepucTuka

MeTannos.

KoMmnnekcoHomeTpuyeckpe

noaroToBka K o

12.|TntposaHue: 3 11-13 nggMo or? oc 4 YCTHbI onpoc

onpepneneHue y y onpocy

OTAOeNbHbIX NOHOB

MEeTassIoB U XeCTKOCTH

BOAbI

Tema 13.

AHanuntnyeckue noaroToBka K
13./BO3MOXHOCTH 3 14 [KOHTPONbHOM 4 Kgg;gganaﬂ

NOTEHUMOMETPUN: pabote P

namepeHve pH

NTtoro 90

5. O6pa3oBatesnibHbie TEXHONOrMW, BK/IlOYasi MHTEPaKTUBHble hopMbl 06yueHuUst
- KOMMbIOTEPHbIE MPe3eHTaUun neKuunii

- IHTEpPaKTMBHbIV ONPOC Mo TeMaM nabopaTopHbIX PaboT;

- pa3bop KOHKPETHbIX CMTyauuii (BONPOCOB) MNOCNe NHTEPAKTMBHOIO OMpoca;

6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs1 UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B o6 Kypc aucuunnuHbl "Xummus". OCHOBHbIE NMOHATUS U 3aKOHbI
xumun. OCHOBHbIE KflacCbl HeopraHu4yeckmx coeamHeHun. Teopum cTpoeHust atoma. CtpoeHue
3NEeKTPOHHbIX 060M104eK.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

1. 9nekTpoHHasa popmMyna BHELWHEro SHepreTn4eckoro yposHa ?5s25p2 cooTBeTCTBYET atoMy
anemeHTa: a) 38Sr 6) 32Ge B) 42Mo r) 50Sn 2. B atome TutaHa 4ncno ceoboaHbix 3d-opbutanei
paBHo:a)06)18B)2r)3

Tema 2. Nepnoguyeckme cBOUCTBa aTOMOB U UX coeauHeHUn. Nepnoanyeckmn 3aKoH.
NMepuopuyeckas cucrema.

JOoMallHee 3aaHune , npnMepHblie BOMNPOChHI:

3. B psny xuMuyeckunx anemeHToB C - Si - Ge - Sn HeMeTannmyeckne cBoicTBa: a) Bo3pacTtatoT 6)
yObIBaOT B) HE M3MEHSIOTCS ') U3MEHSAIOTCS HEMOHOTOHHO 9. B psiay okcmnpgos SiO2 - P205 - SO3 ux
KMCNOTHbIE CBOWCTBA: a) NocnenoBaTeNbHO HapacTatoT 6) He n3MeHsTCS B) ocnabeatoT r)
N3MEHSATCA HEMOHOTOHHO 10. YKaxuTe dpopmyny okcuaa C HanMeHee BblpaXeHHbIMU OCHOBHbLIMI
ceoricteamu: a) Na20 6) BeO B) MgO r) BaO g) Li20O

Tema 3. BBepeHne B coBpeMeHHble TeOpUu XMMUYecKow cesi3n. MeTon BaneHTHbIX CBSI3eN.
Oco6eHHOCTN pa3InYHbIX BUOOB XMMUYECKOMN CBSA3N. MeXMonekynsipHbie B3aMMOO,eNCTBUS.
ArperaTtHbie COCTOSIHUSA Bell,ecTBa.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

PernctpaunoHHbii Homep 340817
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4. Kakas xuMmnyeckasi CBs3b BO3HMKAET MEX Yy aTOMaMun 3/IEMEHTOB C NOPSALKOBbIMM HOMepamm 8 1
167 a) noHHas 6) koBaneHTHas B) MeTannmnyeckas r) BogopoaHas 5. KopaneHtHasi HEnonsipHas cBsi3b
peanuayetcs B coeanHeHnmn: a) Na20 6) O2 B) NaCl r) HCI 6. MonekynsipHyto KpucTannm4eckyto
pelweTKy nmeeT a) rpadout 6) anmas B) Boaa r) nutuii 7. CTeneHb OKUCNEHNS yrnepoaa B NOHe
cocTaensieT: a) +2 6) -2 B) +4 1) +5 8. LIMHK pearnpyet ¢ KaxablM 13 OBYX BEWECTB a) BoAa U
consiHas kucnota 6) rmapokcua HaTpust U ConsiHas KUCNoTa B) rMAPOKCUA HaTpWs 1 BoAa I) Xnopua,
HaTpus N KNCNOPOL

Tema 4. Xumunyeckasa rTepmoguHammka. Xmumuyeckoe pasHosecue. KuHetnka XxmMuyeckux
peakuuu

YCTHbIi OMPOC , NPMMEPHbIe BOMPOCHI:

19. YuutbiBas tepmoxummyeckoe ypasHeHune G (18) + O2 (r) 0 coz (r) + 412 kO x, onpenenuTe,
Kakasi Macca yrnsi CoxxeHa, ecnu sblgenunocb 206 k[1x Tennotel? a) 12 r 6) 12 kr B) 6 r r) 12000 mr
21. B kakmx eAmMHMLAaxX MOXET U3MEPSTLCA CKOPOCTb XMMUYECKOW peakummn? a) monb?n-1c-1 6)
n?monb -1 B) c?mMonb -1 r) Monb?n-1MrH-1 22. YkaxunTte BbipaxeHue, CBA3biBatoLee 3HTPONuIO C
TepMOONHAMMNYECKO BEePOSITHOCTbIO cucTeMbl. a) S=dQ/T 6) S=Ink+InW B) InS=kW r) S=kW 23.
YeMy paBHO M3MEHEHUNE BHYTPEHHEN SHEPrnM B n3onuposaHHoi cucteme? a) AU = Qv 6) AU = AH +
pAV B) AU =0r) AU = g-A 24. YeMy paBHa KOHCTaHTa XxuMm4eckoro pasHoesecus Kp onsa peakumm A
+B=C?a)6)B)r)

Tema 5. XKupgkoe coctosiHue Bewectsa. O6me cBoncTsa pacTsopos. KonnuratmeHble
CBOMCTBa pacTBOpPOB. CunbHble U cnabble aneKTPonuThbI.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

1. Kakne ytBepxaeHns cnpasenivebl 415 HACbIWEHHbIX PACTBOPOB? a) MOXET ObiTb pa3baBneHHbIM
6) He MOXeT ObITb pas3baBneHHbIM B) BCerna sBnseTCcs KOHLUEHTPUPOBAHHBIM I) He BCeraa aBnsetcs
KOHLEHTPMPOBaHHbIM 2. CUNbHBIMK 9NEKTPONIMTAMN SBASIOTCA: @) pa3baBneHHbIn BOOHbIA PacTBOP
CEepPHOI KncnoTbl 6) HacbIWEHHbIA BOAHBIV pacTBOP CEpOBOAOPOA B) BOAHLIV pacTBOp rmapokcnaa
Kanus r) BOOHbIA pacTBop xnopuaa Hatpus 3. Kakne 4acTuubl OTCYTCTBYIOT B pa3baBneHHOM BOLHOM
pacteope cynbcarta meau(ll)? a) atombl Mean 6) rmopaTtMpoBaHHble NOHbI Meam B) Monekynbl CuSO4
) HermapaTtmpoBaHHble NoHblI SO42-

Tema 6. KNCnoTHO-OCHOBHblE B3auMo0encTsns. Teopmu KUCNOT U OCHOBaHUMN.
LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:

21. B npobuvpkax ¢ kKaknuMmu BellecTBaMu BnaxHas nakmycosas bymaxka kpacHeet? a) NH3 6) HCI B)
S0O2r) CO 22. BelwecTtsa, kKoTOpble Npy Anccoumnaumm B Boae MoryT o6pasoBbiBaTb Kak NOHbI
BOLOPOAA, TakK U rMAPOKCMA-MOHbBI, HAa3bIBAlOTCS: @) Kncnotamm 6) amgoTepHbIMU TMApPOKCUAAMN B)
OCHOBaHWSIMM T) KUCTBbIMA CONSIMU

Tema 7. 3ﬂeKTpOXMMMﬂ. da3oBble paBHOBecusa.KonnonagHble CUCTEMbI

Tema 8. Peakuuu B pacTBopax. MoHsiTne o meTopax pa3peneHus, 06Hapy)|(e|-w|9| n
onpeapeneHus. TVITpVIMETpI/I‘-IeCKI/Ie MeToabl aHanu3a. KoMniekcHble coe AUHEHUS.
TepMO.D,VIHaMVIKa n KMHeTuka peaKu,qul C y4yacTnem KoMninekCHbIX CoeaNHEHUMN.

Tema 9. KucnotHo-ocHoBHOe TUTpoBaHMe. CTaHoapTU3auus pacTBOPOB.
OKUCNNUTENbHO-BOCCTaHOBUTEbHbIE peakuun. KUCNOTHO-OCHOBHOE TUTPOBaHWE CUJbHBIX U
cnabbiX KUCNOT U OCHOBaHUN.

MNucbMeHHOe AomalHee 3aAaHue , NpUMepHbIe BOMPOCHI:

1. Hanmwwute cpopmynbl 1 Ha3BaHMs BCex conein, obpasoBaHHbIxX rugpokcuaom naHtana(lll) n
YronbHOW KMCNoTon. Hanuwure peakumio nepexona cpefHen conv B kucnyto. 2. Hanmwmte
SNEKTPOHHYIO POPMYNy 1 ornpefennTe BO3MOXHbIE BaNEHTHOCTN aneMeHTa € 49.

Tema 10. dneKTpoaHble NOTeHUManbl. XMMUYECKMe UCTOYHUKM ToKa. dnekTponus. Kopposus.
OKMcNuTEeNbHO-BOCCTAHOBUTENbHOE TUTpoBaHUe. Oco6eHHOCTU CTaHaapTU3aLmMm
TUTpaHTOB.O6LLLAsA XapaKTepucTuka HeMeTannoB

lMncbMeHHOEe ooMallHee 3agaHue npuMepHbIe BOMPOChHI:

3. Metonom BC n3obpasute obpasosaHue ceaseit B Monekyne NF3. Kakosa ee reometpusa? 4.
Bbluncnute tennoty obpasosaHusi N20 (r), ncxoas M3 TepMoxmMmmyeckoro ypaeHeHus: C (rp) + 2
N20 (r) CO2 (r) + 2 N2 (r) AHp-unmn = -557.5 k1, ecnn AH%06p-5 (CO2 (r)) = -393.5 k x/Monb.

Tema 11. OKMcnuTenbHO-BOCCTaHOBUTENIbHOE TUTPOBaHME: NepMaHraHaToMeTpuyeckoe
onpepeneHne BOCCTaHOBUTENEN U OKUCNTUTENEN.
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MNMucbMeHHoe AoMallHee 3aAaHue , NpMMepHbIe BOMPOCHI:

5. Hanmwwnte BbipaxeHne ans KOHCTaHTbl PAaBHOBECUS U OO BSCHUTE BMSHME U3MEHEHWIA
Temneparypbl 1 gaBneHns Ha pasHoBecue peakumm 2 SO3 (r) O2 (r) + 2 SO2 (r) (AH > 0).

Tema 12. O6w,asn XapakKkTepuctuka Mmetananos. KOMHHEKCOHOMETPM'-IECKOE TUTPpOBaHUe:
onpepapeneHune otaesibHbIX MOHOB MeTaNl1oB N XXeCTKOCTU BO4bl

YCTHbI 0Npoc , NpYMepHble BONPOCHI:

23. Kakas napa noHoB y4acTtsyeT B 06pa3oBaHuM ocanka npu CnvMBaHmMm BoAHbIX pacteopos K2CO3
n BaCl2 ? a) CO32- + K+ — 6) Ba2+ + CO32- — B) Cl- + K+ — r) CO32- + Cl- — 24. Kakoe
BewecTBo He noasepraetcs rmgponnady? a) ZnSO4 6) LiCl B) Cr2S3 r) K2CO3 25. Ykaxunte cunbHble
SNEKTPONUTbI Cpeaun HuxXenepedncneHHbolx coeamHennia: a) HCIO4 6) CH3COOH B) KNO3 r) H2CO3
26. B pacTBope HEKOTOPOW COMN COOEPXNTCA OAMH MONb KaTuoHoB MeTtanna un 106.5 r noxos Cl-.
Ykaxute coopmyny conu: a) NaCl 6) FeClI3 B) CaCl2 r) KCIO3 27. BydbepHbimM CBOCTBOM 0bnanaet
cmechb: a) (CH3COO)2Pb n CH3COOH 6) NH4ANO3 1 NH40OH B) NHANO3 1 HNO3 r) Cu(OH)2 n
CuCI2 28. Mpu anekTponuae pacnnaea NiSO4 Ha kaTtone Bblgensietcs: a) Ni 6) H2 B) O2r) S 29.
Kakune ceorictea B OBP nposiBnsieT noana-noH? a) Tonbko oKUcnmTens 6) Hu OKUCINTENS, HK
BOCCTAHOBUTENS B) TONTbKO BOCCTAHOBUTENS I) U oKUcnnTens, n socctaHosntens 30. [1BOACTBEHHbIE
OKMCNUTENbHO-BOCCTaHOBUTENbHbIE cBoicTBa B OBP xapakTtepHbl ans: a) SO2 6) S B) HNOS3 r)
KMnO4

Tema 13. AHanUTUYeCcKMe BO3MOXHOCTU NOTEHUUOMETPUM: uaMmepeHue pH

KoHTponbHas pabota , npuMepHble BONPOCHI:

(pasgen "AHanutndeckas xumns) 1. Ponb aHanuTM4eCckon XmMmm B passutun reonorun. 2.
AHanutuyeckmne xapakTepucTukmn peakumi. 3. lNeproanyeckunin 3aKoH 1 aHannTu4yeckne
Knaccudpmkauum noHoB MetannoB. 4. Cuctematnyecknii n opobHbiii aHanua. Cneuundprka
npoeeneHns aHann3os. 5. Kakne oTnnymTtenbHble CBONCTBA MMEET aHannTu4yeckuin curHan? 6.
Knaccudpukaums metonos aHanunsa. 7. OCHOBHble cBeaeHns o npobonoarotoske obpasuos. 8.
TuTpuMeTpumsa Kak MeTod XMMm4yeckoro aHanusa. 9. Knaccugomkaums norpewHocTemn: cny4yanHole n
cuctematmnyeckue. 10.NloHATUE O MONAPHOM Macce aKBMBanNeHTa B KUCNOTHO-OCHOBHbIX pekuusx. 11.
[MoHATME 0 hakTope 9KBUBANEHTHOCTU B OKUCANTENbHO-BOCCTAHOBUTENbHbBIX peakunsix. 12.
CywHocTb 6ydpepHOro AeicTBUS, NOHATME 0 BydpepHoit eMkocTh pacTBopoB. 13. OcobeHHOCTH
TUTPOBAHNS CUIbHBIX 1 cnabbix KMCNOT U OCHOBaHWiA. 14. KNCNOTHO-OCHOBHbIE MHAMKATOPbI 15.
Oc06€eHHOCTN NOCTPOEHUS KPUBLIX TUTPOBAHMSA. 16. Tunbl 1 CBONCTBA KOMMIEKCHBIX COEANHEHWIA,
NCNoNb3yeMble B aHanuTu4ecknx uensx. 17. KomnnekcoHbl, kak TuTpaHTol. 18. Xapaktepuctuka v
aHanuTU4Yeckme BO3MOXHOCTM KOMMNEKCOHOMETPUYeckoro TutpoesanHums. 19. MetannoxpomHble
nHgukartopsbl. 20. [NepmaHraHatoMeTpusl, Kak BapuaHT TUTPUMETPUYECKOrO aHanmsa, OCHOBaHHbIV Ha
peakunsx OKUCNEHNSA-BOCCTaHoBNEeHUS. 21. AHannTM4yeckne BO3MOXHOCTH
OKUCNUTENbHO-BOCCTAHOBUTENbHOIO TUTPOBaHUSA. 22. [loTeHunoMeTpus, Kak npumep
9NEeKTPOXMMUYECKOro MeTofa aHanuaa ans nposeneHns namepeHus pH pacteopos u
NOTEHUNOMETPUYECKOro TUTPOBAHMS.

Tema . UToroBasi oopma KOHTpOns
Tema . UToroesasi popma KOHTpons
Tema . UToroeas coopma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy 1 9K3aMEHY:
NMPUMEPBI BUJTETOB OJ14 NMPOBEOEHNA TEKYWENO KOHTPOA

Tembl 1-12

1. Hanmwwute cpopmynbl 1 Ha3BaHMs BCex coneit, 06pasoBaHHbIx rugpokcunaom naHtana(lll) n
YyronbHOW KMCNOTON. Hanuwute peakumio nepexoga cpefHen conm B KUCNYHo.

2. Hannwwure anekTpoHHYI0 0OpMyny 1 OrnpenenviTe BO3MOXHbIE BAIEHTHOCTM afieMeHTa € 49.
3. Metonom BC n3obpasute obpasosaHue ceaseit B Monekyne NF3. Kakosa ee reometpmsa?

4. Boiuncnute tennoty obpasosarus N20 (r), ucxons n3 TEPMOXMMUYECKOTO YpaBHEHUS:

C (rp) + 2 N20 (r) CO2 (r) + 2 N2 (r) AHp-uuun = -557.5 kX,

ecnu

AH®%06p-5a (CO2 (r)) = -393.5 kAx/mMonb.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 340817 5 AE
Crpanvua 14 ns 21. 11} yLH,lf[

o



Mporpamma aucumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; saasenyowmin kadeapon, A.H. (npodeccop) Amupos P.P.

5. Hannwwute BblpaXeHne ong KOHCTAaHTbl paBHOBECUSA U 06 BbSACHUTE BNNSIHNE U3MEHEHWA
TeMnepartypbl 1 gaBneHnsa Ha paBHOBeCcue peakumin

2 S03 (r) 02 (r) + 2 SO2 (r) (AH > 0).
Tembl 13-17

1. Paccuyutarite MOnSpHOCTb 1 HoOpManbHOCTb 40%-Horo pacTteopa CaCl2 (p = 1.40 r/mn). Kakow
06bem H2SO4 ¢ koHueHTpauwueit 0.3 Monb/N MOXET NpopearnposaTtb ¢ 5 M 3TOro pacTteopa?

2. Onpepennte cteneHb anccounaunn n pH pacteopa cnaboii kucnotel HA (Ko = 10-7) ¢
KOHUeHTpauuewn 0.1 monb/n.

3. Hannwwre ypaBHeHue peakuun rugponnsa Na2MoO4 n ykaxuTe cpefny pactsopa.
4. MNonbepunTte KOAPULMEHTBI OKUCINTENBHO-BOCCTAHOBUTENBHON peakumm:
K2FeO4 + HI — Fel2 + 12 + KI + H20

Tembl 18-25
1. Bblyncnutb pH 0.5%-Horo pactesopa Xfn0pHOM KUCNOTbI
2. Bboluncnutb pH 0.1 M pacteopa ammunaka. K (NH3) = 1.8710-5.

3. Bbl4MCnnTb KOHUEHTPaUMo pacTeopa XI0PUCTOBOLOPOOHON KUCNOTbI, €Cnv Ha TuTpoBaHme 10 mn
pacTtsopa 3aTtpaTtunn 11.5 Mn pacTteopa enkoro Hatpa ¢ koHueHTpauven 0.2008 H.

4. l-|TO Takoe CpaKTOp SKBVIBaJ'IeHTHOCTVI? l-|TO H606XO,EI,VIMO 06$I3aTeJ'IbHO 3HaATb On4 ero
BblYMcneHma? YeMy paBeH dpakTop 3KBMBaNEHTHOCTU POCOPHON KNCNOThbl B peakuun: H3PO4
+2NaOH [ Na2HPO4 + 2H20 ?

MPUMEPbBI TECTOBbIX 3AOAHUM 0119 KOHTPONA CAMOCTOSATEIbHOW PABOTHI
OBYYAIOWEIOCHA NO OTAEJIbHLIM PA3OENTAM ONCUUMTNHDBI

Tembl 1-12

1. OnekTpoHHas oopMyna BHEWHEro SHEPreTMY4eckKoro ypoBHs ?75s25p2 cooTBETCTBYET atoMy
anemMeHra:

a) 38Sr 6) 32Ge B) 42Mo r) 50Sn

2. B aTome tutaHa 4ncno ceobonHbix 3d-opbutanei paBHo:

a)06)18B)2r)3

3. B psagy xummnueckux anemeHToB C - Si - Ge - Sn HemeTannmyeckne CBONCTBA:
a) Bo3pacTtatoT 6) ybbiBatoT

B) HE UBMEHSIOTCS I') UBMEHSAOTCSH HEMOHOTOHHO

4. Kakas xummyeckas CBA3b BO3HUKAET MEX Oy aTOMaMu 3/IEMEHTOB C NOPSAAKOBLIMU HOMepamm 8 un
167

a) NOHHas b) KoBaneHTHas B) MeTannmyeckas r) BogopoaHas

5. KoeaneHTHas HenonspHas CBA3b peannsyeTcs B COeQUHEHUMN:

a) Na20 6) 02 B) NaCl r) HCI

6. MonekynsapHyo KpUCTaninyeckyto peweTky nmeet

a) rpacout 6) anMas B) BOAA I) NUTUNA

7. CTeneHb OKUCNEHUS yrnepoaa B MOHe COCTaBNSeT:

a)+26)-2B) +4T1) +5

8. LUnHk pearvpyert ¢ kaxbiM U3 OByX BEWeCTB

a) Boga 1 congHas kmucnota 6) ruapokcua HaTpUs U ConsiHas Kucnota

B) rMApPOKCMA HATPWS U BOAA I) Xnopua HATPUS U KUCNOPO4,

9. B pagy okcupos SiO2 - P205 - SO3 nx KMCNOTHbIE CBOWCTBA:

a) nocnegosaTeNbHO HapacTalT 6) He N3MEHSIIOTCS

B) ocnabeBatoT ) N3MEHSIOTCS HEMOHOTOHHO

10. YkaxuTe popMyny okcmnaa ¢ HamMeHee BblpaXeHHbIMU OCHOBHbIMW CBONCTBAMU:
a) Na20 6) BeO B) MgO r) BaO pn) Li20

11. Kakme BellecTBa 06pasytoT conb B peakuusix ¢ okenaom mapraHua(Vvil)?
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a) okcupg kanus 6) rmgpokeua HaTpus

B) okcug cepbl(VI) r) okeng coocgpopa(V)

12. YKaxnTte CUMBO/bl 31EMEHTOB, 06pasytoLmx Kak OCHOBHbIE, TaK 1 aMPOTEPHbIE, N KMCNOTHblE
OKCMWbI:

a) CI6) Cr.) Alr) Mn

13. YKaxuTe cxembl peakLmit, NPoAyKTOM KOTOPbIX SBNAETCS CpenHsAs Conb (B35Thl BOOHbIE
pacTBOpbl):

a) 1 monb Ca(OH)2 + 2 monb HCI 6) 1 monb H3PO4 + 2 monb KOH

B) 2 Mmonb H3PO4 + 3 monb Ca(OH)2 r) 1 monb CuCI2 + 1 monb H2S

14. Cynbdhat MeTanna MoXHO Nony4ymMTb Npu B3aMOLENCTBUMN:

a) Xenesa Cc Cepon Npu HarpesaHumn

6) xxene3a ¢ pa3baBneHHO CEPHO KNCNOTOMA

B) Meaun ¢ H2SO4 (koHu,.)

r) Xenesa ¢ BoAHbIM pactsopoM CuSO4

15. YkaxunTte ¢oopMynbl peareHTOB, KOTOpble NEPEBOASAT rnapokapboHart kanus B kapboHaT kanms:
a) HCI 6) KOH B) H2CO3 r) Ca(OH)2

16. [1ByXOCHOBHbIMM KNCNOTaMM SABASIOTCS:

a) ykcycHas 6) cepHas

B) opTohoccdopHas r) yronbHas

17. C KakvMu BewecTBaMun U3 NnepedmncrieHHbIX B3anMo4encTBYIOT Wenoymn?

a) pacTBopuMbIMK consimm Meam 6) cnabbiMm KMcnoTamm

B) aM(POTEPHBIMY TMAPOKCUAAMN ) OCHOBHBIMU OKCUAAMU

18. C yem pearupyet CaO, Ho He pearupyet P2057?

a) BoOoi 6) ConsiHO KUCNOTOW

B) MMOPOKCNO0M Kanus r) yrnekncnbIM ra3om

19. YuutbiBast TepMoxumnyeckoe ypasHeHue C (18) + 02 (r) I CO2 (r) + 412 kO, onpenenuTe,
Kakas macca yrns CoxxeHa, ecnu sblaenmnocb 206 kX Tennotbl?

a)12r6)12«krB) 6 rr) 12000 mr

20. 3anuwunTte BbipaxeHue ons KOHCTaHTbl paBHOBECUS peakLuun

N2 (r) + 3H2 (r) I 2NH3 (r), n ykaxuTe, B Kakylo CTOPOHY CMECTUTCS PABHOBECHE MPY YBENNYEHNM
KOHLeHTpauun sogopona?

a) Brpaeo 6) BNeBO B) HE CMECTUTCH

21. B kaknx egnHmnLax MoOXeT N3MepsaTbCs CKOPOCTb XMMUYECKON peakumnmn?

a) monb?n-1c-1 6) n?mMonb -1 B) ¢?Monb -1 1) MONb?A-1MUH-1

22. YkaxuTe BblpaxeHue, CBA3blBAIOWEE SHTPOMNUIO C TEPMOLAMHAMNYECKON BEPOSTHOCTBIO
CUCTEMBI.

a) S=dQ/T 6) S=Ink+InW B) InS=kW r) S=kW

23. YeMy paBHO N3MEHEHME BHYTPEHHEN SHEPrX B N30NNPOBAHHON cucteme?

a) AU=Qv6) AU=AH +pAVB) AU=0r) AU=0-A

24. YeMmy paBHa KOHCTaHTa xmmmnyeckoro pasHosecus Kp ang peakuuun A + B = C?

a)b)B)r)

25. YkaxuTe ypaBHeHVe, onucblBatowee npasuno gas MNbbea.
a)c=k-f+26)c=2-k+fB)c=f-k-2r)c=k-f-1

26. YkaxuTe npasuibHyIO 3aBUCUMOCTb NOTeHUMana BogoOpOoLAHOro anektpona ot pH.

a)6)B)r)

27. Bo cKonbKO pas yBeNMYMUTCS CKOPOCTb XMMUYECKOW peakumy npu NoBbIlWEHUM TeMnepaTtypbl OT

223 po 273K, ecnu TemnepartypHbIi KOAhULMEHT peakumm paseH 27 a) 10 pas 6) 32 pas B) 15
pa3r) 5 pas
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Tembl 13-17

1. Kakve ytBepxaeHus cnpasennvebl AN HACILWEHHbIX pacTBOPOB?
a) MOXeT bblTb pa3baBneHHbIM

6) He MOXET BbITb pas3baBneHHbIM

B) BCerna SBnseTcs KOHUEHTPUPOBAHHbIM

) He Bcerga sBnseTcs KOHUEHTPUPOBAHHbIM

2. CUnbHbIMU 3NEKTPONNTAMMN SBNSKOTCS:

a) pa3baBneHHbI BOOHbIA pacTBOP CEPHO KUCNOTbI

6) HacbllWEHHbI BOAHBIA pacTBOP cepoBoaopona

B) BOOHbIN pacTBOp rMapokcmaa Kanms

) BOOHbIN pacTBoOp Xnopuaa HaTpus

3. Kakune yactuubl oTCyTCTBYIOT B pa3baBneHHOM BOOHOM pactBope cynbdarta meau(ll)?
a) atoMbl Meau 6) rmapaTMpPOBaHHbIE NOHBI MEON

B) monekynbl CuSO4 r) HermapatmpoBaHHble NoHbI SO42-

4. Cymma K03 1LMEHTOB B COKPALWEHHOM MOHHOM ypaBHeHun peakumm CO2 ¢ n3bbiTkoM BOLHOMO
pacTteopa KOH pasHa:

a)56)98B)3r)6

5. B BOOHbIX pacTBopax kakux conern cpena WwenoyHasa?

a) Na2CO3 6) KHCO3 B) CuCl2 r) NaNO3

6. YKaxute anekTponuTbl cpeamn HuXenepeymncneHHbIX CoeANHEHNI:
1) NaOH 2) CO 3) HNO3

4) CH4 5) ZnCI2 6) C2H50H

7. B pactBope dhocchaTa kanms 6onbluie BCero MOHOB:

1) H+ 2) K+ 3) PO43- 4) HPO42- 5) H2PO4- 6) OH-

8. BydbepHblit pacTBop MoryT obpas3oBaTb CMECH:

a) CH3COOH n NaCl 6) NaHCO3 n Na2CO3

B) CH3COOH n CH3COONa r) NaHCO3 1 NaOH (136.)

9. MNpwu anekTponunze pacnnasa CaCl2 Ha aHoAe BbloeNseTCcS:

a) Ca 6) Cl2 B) kak Ca, Tak n Cl2 r) H2

10. OkucnuTenbHble CBONCTBA NPOCTbIX BEWECTB BO3pacTaloT Cnesa Hanpaso B psgax:
a) xnop, bpom, dotop 6) 6pom, xnop, PTop

B) cepa, BOOOPOL, KNCNOPOA, I) yrnepoa, asoT, KUCNIopoa

MPUMEPbBI 3A0AH/IN ONA NPOBEOEHNA MTOMOBOW ATTECTALIMM MO UTOIAM
OCBOEHUA ONCUNTITTINHBI

1. YKaXuTe 4ncno anekKTPpoHOB Ha BHELWHEM SHEPreTU4eCcKoM YpOBHE atoMa Mean B OCHOBHOM
COCTOSIHUN:

a)26)18)10Tr) 18

2. B aToMe KpemMHMs B OCHOBHOM COCTOSIHAM UMEETCSI _ MOMHOCTbO HE3aMNOoNHEHHbIX opbuTanei:
a)16)68B)5T1)3

3. YkaxuTe CMMBON 3N1eMEHTA C HAMMEHEE BblpaXXEeHHbIMW METaNINYEeCKUMM CBOCTBAMN:

a) Mg 6) Ca B) Ber) Ba

4. dopmyna Bbiclwero okcuaa anementa 902. YkaxuTe popMyny ero BOLOPOLHOr0 COeANHEHUS:
a) OH2 6) OH B) OH3 r) OH4

5. Kakas xummnyeckas CBsi3b HaumeHee npoyHasa?

a) MeTtannmyeckas 6) NOHHas B) BOOOPOAHAS I') KOBANeHTHas

6. B paoy HCI - HF npoucxoont ysennyeHue:

a) KMCNOTHbIX CBOMCTB 6) ANNHbI CBSA3EN

~ ~— — ~—

~ ~— — ~—
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B) MONSPHOCTY CBSA3€EN ') BOCCTAHOBUTENbHbBIX CBONCTB

7. Kakas cBSi3b BO3HMKAET Npy B3aUMOAENCTBUN MeXay COOO aTOMOB 3NIEMEHTOB C
KOHpurypaumer BaneHTHbIX aNekKTpoHoB ?73d54s2 n ?73d64s2 ?

a) MoHHas 6) koBasieHTHas nonsipHas

B) BOLOPOOHAS ) MeTannnyeckas

8. YcuneHune MexmonekynsipHoro B3aMMo4encTems B BELWECTBE NPOSBNSETCSH B:
a) nepexone 13 rasaoobpasHoOro COCTOSAHNSA B XMLAKOE

6) yCTONYMBOCTM MONEKYNSIPHBIX KPUCTaNN0B

B) MOBbIWEHNN TEMNEPATYpP NNABNEHNS U KUMEHNS BELLECTB

r) yBenmyeHun ancopbumnm ra3oB NOBEPXHOCTAMU TBEPIbIX TEN
9. [1nnHa cBA3W yBenMynBaeTCcs B psay:

a) H20 - H2S - H2Se 6) HBr - HCI - HI

B) NH3 - H20 - HF r) H2Se - H2S - HCI

10. /13 Monekyn coCcTosT KpucTtanibi:

a) caxapa 6) conu B) anmasa r) cepebpa

11. N ¢ BOOOM, M C CONSHOM KUCNOTOW pearnpyert:

a) CuO 6) CO2 B) N20O ) CaO

12. [1Ba TMna Kucnbix conein obpasyet kucnorta:

a) yronbHas 6) cepoBoaopoaHas B) cepHucTas

r) opTochocgopHas

13. XvMunyeckoe B3anMoLenCTBME BO3MOXHO MeX Ay CONAMU:
a) K2S n CuS04 6) Ca(NO3)2 n K2CO3

B) BaSO4 n KCI r) AQNO3 n KCI

14. YkaxuTe rpynny, Bce BelecTsa B KOTOPOW pearnpytoTt ¢ BogHbIM pactsopomM CuCl2:
a) AgNO3, Na2CO3, Ag 6) NaOH, K3PO4, Fe

B) K2S, HNOS, H3PO4 r) Ba(OH)2, Na2CO3, AgNO3

15. Ykaxwute (a) cnabbie un (6) cunbHble KACNOTbI:

1) H2S 2) HF 3) H2SO3 4) HCIO4 5) H2SiO3 6) H2S0O4

7) H3PO4 8) HNO3 9) HI

16. Npwn B3anmonencTenn 4 r Kanbums ¢ XNOpPOM Bblaenunochk 78.5 kIx Tennotbl. PaccymTante
Tennoty obpasoBaHus xnopuaa kanbums (KIx/monb).

a) 1570 6) 392.58) 785T) 15.7
17. 3anuwuTe BblpaxeHne Ons KOHCTaHTbl PaBHOBECUS peakLuum

H2 (r) + Br2 (r) [ 2HBr (r), n ykaxuTe, B Kakyto CTOPOHY CMECTUTCS paBHOBECUE NPU YBENNYEHNN
nasneHns?

a) Brnpaso 6) BNeBO B) HE CMECTUTCS

18. Kakune napameTpbl BANSIOT HA CKOPOCTb XMMUYECKOW peakummn?

a) KOHUEHTpaumns NCXoOHbIX BELWECTB B) Temrneparypa

6) KOHLEHTpaLMs NPOOYKTOB peakLmn r) katannaatop

1) 9Heprusa akTneauumm npouecca?

19. PacTBOpUMOCTb KMCNopoaa B BoAe Bo3pacTaeT

a) C yBennyeHnem nasneHus 6) npu NoBbIWEHUN TeMMNepaTypbl

B) MNPV MOHWXEHWUW OaBNEeHUS ) NPU NOHUXEHUN TeMNepaTypbl

20. YkaxuTe hopMynbl BELWECTB, KOTOPbIE B BOAHOM PacTBOPE ANCCOLMUPYIOT CTyneHYaro:
a) FeCI3 6) KH2PO4 B) NaHCOS3 r) KOH

21. B npobuvpkax ¢ kKaknuMu BelecTBaMm BnaxHas nakmycosasi bymaxka kpacHeeT?
a) NH3 6) HCI B) SO2r) CO
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22. BeulecTBa, KOTOpble NpU guccoumauun B Boae Moryt obpasoBbiBaTb Kak MOHbI BOAOPOAA, Tak U
FMOPOKCUA-NOHbI, HAa3bIBAKOTCA:

a) kmcnotamm 6) aMdPOTEPHbLIMU FTMAPOKCMAAMM
B) OCHOBaHMSMMU I) KUCMbIMA CONSAMIA

23. Kakas napa noHoB yyacTByeT B 06pa3oBaHuM ocagka npu CnmBaHum BoaHbIX pactsopos K2CO3
n BaCl2 ?

a) CO32- + K+ — 6) Ba2+ + CO32- —

B) Cl- + K+ - r) CO32- + Cl- —»

24. Kakoe BelecTBO He noasepraeTcs rugponmsy?

a) ZnS04 6) LiCl B) Cr2S3 r) K2CO3

25. YKaxuTe cusibHble 3aNeKTPONnUTbl CPean HUXenepeuncneHHbix COeanHEHIA:
a) HCIO4 6) CH3COOH B) KNO3 r) H2CO3

26. B pacTBope HEKOTOPOW CONM COOEPXNTCS OAMH MONb KaTuoHoB MeTanna un 106.5 r noxos Cl-.
Ykaxute doopmyny Conu:

a) NaCl 6) FeCI3 B) CaCl2 r) KCIO3

27. bygoepHbIM cBOMCTBOM 0O6nagaeT CMech:

a) (CH3CO0)2Pb n CH3COOH 6) NH4NO3 1 NH40OH

B) NH4ANO3 1 HNOS r) Cu(OH)2 n CuCI2

28. MNpwu anekTponnze pacnnasa NiSO4 Ha kaToae BblAeNseTCcs:
a)Ni6)H2B)O2r) S

29. Kakue corictea B OBP nposiBnser noang-moH?

a) TONbKO OKMCANTENS 6) HN OKUCNIMTENS, HU BOCCTaHOBUTENS

B) TONbKO BOCCTAHOBUTENS T) U OKUCIIUTENS, U BOCCTAHOBUTENS
30. [1BOACTBEHHbIE OKMCNUTENBHO-BOCCTAHOBUTENbHbIE cBONCTBA B OBP xapaktepHbl ans:
a) SO2 6) S B) HNO3 r) KMnO4

KOHTPOJ1bHbIE BOMPOCI OJ14 NMPOBELEHNA TEKYLWWENO KOHTPOJA

(paspen "AHanuTtnyeckas XmMms)

1. Ponb aHanntnyeckom xmMmm B passuTum reonoruu.

2. AHannTN4Yeckmne xapakTepuCTUKM peakLunii.

3. lNepronmnyeckuin 3aKoH N aHanUTU4ecKne Kknaccugukaumm NOHOB MeTaNoB..

4. Cuctemartmyeckunii n gpobHblii aHanns. Cneumdgonka NnpoBeaeHns aHanm3os.

5. Kakue otnmymntenobHble CBOMCTBA MMEET aHaNNTUYECKNIA CurHan?

6. Knaccmdmkaumna MetonoB aHannaa.

7. OcHOBHble cBeaeHust o npobonoarotoske 06pa3LoBs.

8. TutpnmeTpmsa kak MeToa XMMNUYECKOro aHanmaa.

9. Knaccudpukaums norpelwHocTen: cnydyamHble N cucteMmaTnyeckme.

10.[oHsATME O MONSAPHOM Macce 9KBUBANEHTA B KUCMOTHO-OCHOBHbIX PEKLMSIX.

11. NoHATME 0 bakTope 9KBMBANIEHTHOCTM B OKUCNUTENbHO-BOCCTAHOBUTENbHBIX peakLmsX.
12. CywHocTb BydpepHOro neincTeuns, NoHsaTME 0 BydepHO eMKOCTV PacTBOPOB.

13. OCOBEHHOCTM TUTPOBAHNS CUJbHBIX 1 CnabbiX KUCNOT U OCHOBAaHWIA.

14. KNCNOTHO-OCHOBHbIE MHANKATOPbI

15. OcoB6EHHOCTM NOCTPOEHNS KPUBLIX TUTPOBAHMS.

16. Tunbl 1 CBOMCTBA KOMMIEKCHbIX COeANHEHWN, UCNOMb3yeMble B aHAIMTUYECKUX LIENSIX.
17. KOMNNeKkcoHbIl, Kak TUTPaHTHI.

18. Xapaktepuctmka n aHannTn4eckme BO3MOXHOCTM KOMMIEKCOHOMETPUYECKOTO TUTPOBAHUS.
19. MeTannoxpoMHble NHANKATOPbI.

20. NepmaHraHaToMeTpust, Kak BApuaHT TUTPUMETPUYECKOrO aHann3a, OCHOBAHHbI Ha peakuusix
OKWUCNEHUS-BOCCTAHOBNEHMS.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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21. AHannTnyeckmne BO3MOXHOCTN OKUCINTENBbHO-BOCCTAHOBUTENBHOMO TUTPOBAHUA.

22. nOTeHLI,I/lOMeTpVIFI, KakK npuMep 31IEKTPOXNMMNHECKOro MetToaa aHanmaa gnga nposeneHuns
N3MEepPEHUA pH pacTeopoB N NOTEHLUMOMETPUHECKOIO TUTPOBAHUA.

7.1. OcHOoBHas nuTeparypa:
OcHoBHas nuteparypa

1. MnnHka, Hukonain NleoHnposuy. Obwas xumuns : [Yueb. nocobue ons By3os] / H.J1.MuHka ; Moa
pen. A..Epmakosa .? 30-e n3ga., ncnp. ? M. : nuterpan-lpecc, 2004 .? 727c.

2. AxmeToB, Haunb Cunbratoeny.O6was n HeopraHndeckas XmMust ;: y4ebHuK Ons CTy4eHToB
XMMUKO-TEXHONOrMyeckmx crneumanbHocTer By3os / H. C. AxmeTtos .? N3a. 7-e, ctep. ? Mockea :
Boicwas wkona, 2009 .? 742, [1] c.

3. Maenos H.H. Obwas n HeopraHnyeckas XuMus. [SNeKTPoHHbIA pecypc] - 3-e u3a., ucnp., gon. -
CaHkT- NeTepbypr: JlaHb, 2011. - 496 c. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4034

4. HeopraHuyeckas xumus: yuebHoe nocobue / .B. boromonosa. - M.: Anbgpa-M: MIHDPA-M, 2009.
- 336 c.: un.; 60x90 1/16. - (MPODUnb). (nepennet) ISBN 978-5-98281-187-5, 2000 aka3.
http://znanium.com/bookread.php?book=176341

7.2. JlononHuTenbHasa nuteparypa:

LononHutenbHas nuteparypa

1. XuMusi HedpTn 1 rasa: yyebHoe nocobue / B.L. Psibos. - M.: NI ®OPYM, 2012. - 336 c.: un.;
60x90 1/16. - (Bbicwee obpazosaHue). (nepennet) ISBN 978-5-8199-0390-2, 800 aKa3.
http://znanium.com/bookread.php?book=328497

2. Mnnuka H.J1. 3apaum n ynpaxHenus no obwein xummn. - M.: MHterpan-MNpecc, 2008.-240 c.

7.3. UHTEepHeT-pecypcChbl:

Bonpocbl 1 TECT-KOHTPOb A1 CaMOCTOSITENbHON PaboTbl MO Kypcy obuwas xumns -
http://kpfu.ru/docs/F1546424983/%C2%EEY%EF%F0%EEY%F 1%FB%20%E8%20%F2%E5%F 1%F2-%EAS

3agnaHug no kypcy xumun - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf
Kypc nekuuin no gousnyeckoim n konnonaHom xummm - http://kpfu.ru/docs/F2047204685/chem0014.pdf

MpakTnyeckoe pykoBOACTBO K nabopatopHbiM paboTam No on3nNYeCKOR 1 KONNOMLHON XUMUN. -
http://kpfu.ru/docs/F1434993556/chem0005.pdf

MNporpamma 1 Bonpockl 4ns caMocTosaTenbHOM paboTel o kypey "Obwas xummsa" -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

TecToBble 3agaHua no xumun - http://kpfu.ru/docs/F560311606/chem0033.pdf

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "Xumng" npegnonaraet UCNONb30BaHWE cnegyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

1. MynbTuMeaniiHbI NPOEKTOP U HOYTOYK.
2. JTabopatopuum XMMNYECKOro MHCTUTYTa

Mporpamma coctaBneHa B cooTBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NaaHoM no
HanpasneHnto 21.03.01 "Hedoteraszosoe neno" n npounto NnoaAroToBKN HE NPeayCMOTPEHO .
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