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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 ; MegsaHuesa 3.I1., SuraHwmnH M.A.

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 aucumnnuHa BkntodeHa B pasnen " b2.5.4 ObwenpodeccnoHanbHblii
obpasoBaTtenbHoi nporpammbl 020700.62 Meonornst u oTHoCUTCS K 6a30BOM
(obwenpodheccroHanbHoi) YacTn. OcBanBaeTcs Ha 1 Kypce, 1, 2 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.

OCHOBHOWM

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNEeTEHUNN:
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Lncpp komnereHuyu npuoﬁpepra:::agcvjlaﬁgmaemnuuu
OK-7
(0BLweKkynbTypHbIE CNOCOBHOCTBIO K CaMOOpPraHM3auny 1 camoobpasoBaHmio
KoMneTeHuunn)
OrikK-2 BNageHveM npencraBneHnsaMm o COBpeMeHHOM Hay4HOM
(npocheccunoHanbHbie KapTMHE MMpa Ha OCHOBE 3HAHW OCHOBHbIX MONOXEHWN
KOMNeTeHLmm) chunocogoun, 6a3oBbIx 3aKOHOB M METOA0B ECTECTBEHHbIX HayK
OriK-3 CMOCOBHOCTBIO MCMONb30BaTh B MPOECCMOHANBHOW
(npodpeccunoHanbHble nesTenbHOCTN 6a30Bble 3HAHUS MAaTEMATMKM U €CTECTBEHHbIX
KOMNeTeHLmm) 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 Tpya0eMKOCTb ANCLMINIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopMma NPOMEXYTOYHOIro KOHTPONS AMCUUNANHBI 3a4eT B 1 ceMecTpe; ak3aMeH BO 2 CEMECTpeE.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, 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 6onee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucumnimHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

KETPOHHBH
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 1. BBeneHue B
obwmin Kypc
ancunnnamubl "Xnmus".
OCHOBHbIE NOHATUSA U
3aKOHbI XMUN.
1 OcHoBHbIe Knacchl 1
HeopraHn4eckunx
coenvHeHunin. Teopun
CTPOEHMs aToMa.
CTpoeHune anekTPOHHbIX
obonoyex.

JomaliHee
1-4 2 0 5 3agaHue

Tema 2.
[Nepvoonyeckue
CBOMCTBA aTOMOB U UX JomauiHee
2. |coeauHeHU. 1 5 4 0 5 3agaHue
[Mepuoaonyeckunii 3aKoH.
[Mepuoanyeckas
cucrtema.

Tema 3. BBeneHune B
COBpPEMEHHbIE TEOPUY
XUMNYECKOW CBA3N.
MeTon BaneHTHbIX
cBssein. OcobeHHOCTH JomMaluHee
3. |[pasnnyHbIX BUOOB 1 6-7 4 0 5 3ajaHve
XUMNYECKOW CBA3N.
MexmMonekynsipHble
B3aMMOOENCTBUA.
ArperaTHble COCTOSIHUS
BelecTBa.

Tema 4. Xumunyeckas
TepMoaMHaMumKa.

4. IXnmnyeckoe 1 7-9 4 0 3}
paBHoBecue. KuHetuka
XUMUYECKUX peakumm

Tema 5. Xnpgkoe
COCTOSIHWE BelecTsa.
Obwue cBoicTBa

pacuisopoa AomalHee
5. KonnmraTueHbIe 1 10-11 4 0 5 3agaHue
CBOMCTBa PacTBOPOB.
CunbHble n cnabble
SNEeKTPONUTHI.

Tema 6.
KncnoTtHO-O0CHOBHbIE JomaulHee
6. |B3anMooencTeus. 1 12 0 0 5 3amaHue
Teopuun KUcnoT n
OCHOBaHWA.

YCTHbI ONpOC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
'g)ea»gigl;leaneKTpOXMMMH. oMallHee
7. paBHOBeCVIFI.KOI'IfIOVIJJ,HbIe 1 13-18 0 0 6 sanaque
CNCTEMDI

Tema 8. Peakunn B
pacteopax. [oHsATMe 0
MeToOax pasfeneHus,
obHapyXeHUs 1
onpeneneHus.
Tutpumetpuyeckme

8. |[MeToabl aHanu3a. 2 1-4 3 0 3
KomnnekcHble
coeauHeHNs.
TepMoanHamumka v
KMHeTMKa peakuunm c
y4acTUEM KOMMIEKCHbIX
coeNHEHNN.

Tema 9.
KncnotHo-ocHOBHOE
TUTPOBaHME.
CraHpapTtusauus
pacTBOpPOB. JomaliHee
9. |OkmcnnTENbHO-BOCCTAHABUTIRNbHbIG-6 3 0 3 3ajaHue
peakumu.
KncnotHo-ocHOBHOE
TUTPOBAHME CUMbHbIX W1
cnabblx KUCNoT n
OCHOBAHWMA.

Tema 10. SnekTpoaHble
noTeHumansl.
XuMmyeckme NCToOYHUKM
TOKa. ONeKTPonms.
Kopposus.
OxmcnnTenbHO-BOCCTaH( BUTSNbHOE, o
TUTPOBaHME.

OcobeHHoCcTH
cTaHOapTusaumm
TNTPaHToB.ObWas
XxapakTepucTmka
HemeTannoB

Tema 11.
OkncnmMTenbHO-BOCCTAHQBUTENBIHOE
TUTPOBaHUE: noMallHee
11.|nepmaHraHaTomeTpuyeckoe?2 10 2 0 3 3ajaHve
onpeneneHne
BOCCTaHOBUTENEN U
OKMUCNUTENewn.

YCTHbI ONpOC

JomMallHee

10. 3 0 3 3ajaHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnanubl "Xumma"; 020700.62 "eonorus; 3aeenyowmin kagpeapon, a.H. (npodeccop) Ammpos P.P.

Buabl v yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60Tb|

Tema 12. Obwas

XapaktepucTtumka

MeTannos.

KoMmnnekcoHomeTpuryeckpe -
12.|TutpoBaHue: 2 11-13 3 0 2 yeTHbIV oripoc

onpeneneHne

OTAefNbHbIX NOHOB

MeTansioB U XeCTKOCTU

BOAbI

Tema 13.

AHanntunyeckme KOHTpONbHas
13.|BO3MOXHOCTU 2 14 2 0 2 paboTta

NOTEHUMOMETPUN:

n3mepeHne pH

Tema . NIToroeas 1 0 0 0 3ayet

doopMma KOHTpOns

Tema . Itorosas 5 0 0 0 9K3ameH

doopma KOHTpons

Ntoro 34 0 52

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. BBepeHue B o061 Kypc aucuuniunHbl "Xumms''. OCHOBHbIE NMOHATUSA U 3aKOHbI
XMuKn. OCHOBHbIE KJ1aCCbl HEOPraHUYeCckux coeguHeHUn. Teopun CTPOeHUs aTtoma.
CTpoeHue 3neKTPOHHbIX 060N0YeK.

JNIeKLMOHHOoe 3aHsiTne (2 4yaca(oB)):

Mpeaomet xumun. Xumus n reonorns. CoBpeMeHHoe cogepxaHme NoHATUR: atoM, MOnekyna,
9NEeMEeHT, MPOCTOe M CNoXHoe BewecTso. Annotponus. Monb. 3akoH COXpaHEeHMs MacChbl BELECTB.
3akoH NoCTOoSIHCTBA COCTaBa, YCNoBums ero cobnonerns. JanbtoHnabl u 6epTonnnibl. 3aKoH
ABoranpo. MonbHblih 06beM. YpaBHeHue KnaneipoHa-MeHneneesa. CTpoeHve atoma no
Bopy-3ommepdenbay. KeaHTosble ymcna. MNMpuHumMn HanmeHblue aHeprun. MpuHumn Maynu.
Mpaswuno N'yHoa. BonHoBbIE CBOWCTBA 9N1eKTPOHA, cooTHoweHue Jlyn ne bpoinsa. BonHoBas
PYHKLMS. DNEKTPOHHbIE opbutanu.

naboparopHas pabora (5 yaca(oB)):

BaxHeriwme knaccbl HEOPraHMYeCcknx CoegmMHEHNn: okcuabl (Nnepokcuapbl), KNCNOTbl, CONN (CpenHue,
KUCIble, OCHOBHbIE, ABOMHbIE, CMELlaHHbIE, KOMMIEKCHbIE).

Tewma 2. Nepuoanyeckme cCBOMNCTBA aTOMOB M UX coeauHeHu. NMepuoanyeckuin 3aKoH.
MNMepunoaouvyeckas cucrema.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Meproanyecknii 3aKoH 1 neproanyeckas cucrema. OCo6eHHOCTM 3anOHEHUS aTOMHBbIX
opbuTtaneii. s-, p-, d-, f-anemeHTbI. NeproanyHOCTL CBOMCTB aTOMOB. Paanycbl aTOMOB 1 MOHOB.
MloHM3aLmMOoHHble NOTEeHUManbl U SHEPrns CPOACTBA K 9NEKTPOHY, U3MEHEHWE MO nepuogam u
rpynnam. 9neKTpooTpuuaTenibHOCTb 3/IEMEHTOB U €€ U3MEHeHMe No Nepuoaam v rpynnam.
BropuyHasa neprnoanyHocTb. CTpoeHne aapa. PagnoakTnBHOCTb. PacnpoctpaHeHHOCTb U
YCTOMNYMBOCTb SNEMEHTOB B Npupoae.

naboparopHas pabora (5 4aca(oB)):
Tema 3. BBeeHue B COBpeMeHHble TEOPUU XMMUYECKOW cBsi3n. MeTo BaNeHTHbIX CBA3eN.

Oco6eHHOCTN pa3nnyHbIX BUOOB XMMUYECKOW CBS3W. MeXMoneKkynsipHblie B3aMMoLeNCTBuUS.
ArperatHble COCTOSIHUS Bell,ecTBa.

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 23. 111 VHI:I
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

Pazsutre Teopun xmmmnyeckom ceA3n n saneHTHocTn. Teopusa Koccens u Jlbtouca.
KBaHTOBOXMMMYECKNE TEOPUM: CIIMHOBASA TEOPUS, TEOPUS BANEHTHbIX CBA3EN, TEOPUS
MONEeKynspHbIX opbuTtanein. KosaneHTHasi CBS3b: MEXaHU3Mbl 06pa3oBaHNS (OOMEHHBIA,
JOHOPHO-aKLIENTOPHbIN) U CBONCTBA (3HEPrus, ANNHA, Yron CBA3U, HACIWAEMOCTb,
HanpaBNeHHOCTb, NONApn3yemMocTb). Curma n nu-cessn. Mmbprnansaums opbutanei.
MeTtannnyeckas, noHHas, sogopogHas cea3n. Cunbl BaH-nep-Baanbca. OpreHTaumoHHoe,
NHOYKUNOHHOE 1 OANCNEPCUOHHOE B3aMo4encTBms. SHeprusa un npupona MMB no cpaBHeHuto ¢
SHeprven n NPMPOOoNn XMMmMYeckom ceasn. MexmonekynsapHas BoOOpoAHAsA CBA3b.

naboparopHas pabora (5 yaca(oB)):

3aBUCMOCTb (PM3NYECKMX CBOMCTB BELWECTB C MONEKYNAPHOW CTPYKTYpor oT xapaktepa MMB.
BnnsHne BooopoaHoi cBa3n Ha omanyeckne cBoincTea BewecTs. OCOBEHHOCTN PU3NYECKUX
CBOWCTB BObl.

Tema 4. Xumnyeckasa rTepmogmHammka. XuMnyeckoe pasHosecme. KMUHeTUKa XMMUYeCKUX
peakuun
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

XruMuyeckas TepMoanHaMmKa n xMMmyeckas KuHeTuka. TepMmoanmHaMmyeckme napameTpbl 1
GOYHKLMM COCTOSAHUSA cucteM. [epBblii 3aKOH TEPMOANHAMUKW. BHYTPEHHAS aHeprusa n sHTanbnus
CWCTEMbI, CBSA3b C TEMNOBbLIM 30GEKTOM peakuun. CTaHoapTHas aHTanbLNMs 0bpa3oBaHMs BEIWECTB
Kak Mepa cTtabunbHOCTM UX. QHTPONNS Kak Mepa becnopsiaka cuctembl. dHeprusa mbbca m ee
N3MEHeHVe B XMMMYECKNX npoueccax. Bropon 3akoH TepmoanHamumkn. Kpntepum
CaMomnpoOn3BO/IbHOrO NPOoTEKaHMSA peakunn. NoMo- 1 reteporeHHble cucTeMbl. CKOPOCTb XUMUYECKUX
npoueccoB. 3akoH AencTByoWmMxX Macc. PakTopbl, oNnpeaensiowme CKOPOCTb XMMUYECKUX peakLnii.
KoHcTaHTa ckopoct. MonekynspHOCTb 1 nopsiaok peakumun. [Npasuno BanT-Noddpa. SHeprus
akTneaumun. YpasHeHne AppeHuyca. Katanus n uHrmbrposaHune. Peakumm aBTokatanmtnyeckue,
nocnefoBatenbHble, NapannenbHble, CONPSAXEHHble, LenHble. XMMUYeCcKoe paBHOBECUE: NCTUHHOE U
NnoxHoe. KoHCTaHTa XMMN4YeCKoro paBHoBecus. BnusaHue pasnuyHbiX 0akTopoB Ha paBHOBECHE.
MpuHuun JNe-lWatenbe - BpayHa.

naboparopHas pabora (5 4aca(oB)):

BnunsiHne TemnepaTtypbl Ha CKOPOCTb XMMUYECKOM peakumn. KOHCTaHTa XMMUYEeCKoro paBHOBECUS,
cnocobbl onpeneneHus.

Tema 5. XKugkoe cocrosiHue Bew,ectsa. O6Lime cBoncTea pacTsopoB. KonnuratueHble
CBOMCTBa pacTBOpOB. CunbHble U cnabble 3N1eKTPONUTDI.

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

NcTnHHbIe pacTBOpbIl. PacTBOpeHme Kak onamko-xnMm4ecknii npouecc. Boga kak pactsoputens.
ConbeaTauusa n rugpataums. Conbeatbl 1 rmgpartbl. PactBopnMocTb BewecTs. BnvsHue
Temneparypbl, AaBNeHUs, NPUPOabl PACTBOPEHHbIX BEWECTB M PACTBOPUTENS HA PaCTBOPUMOCTb.
3akoH ["'eHpu. dunarpamma cocTosiHMS BoAbl. KonnuratveHble CBONCTBA PaCTBOPOB. DNEKTPONUTDI U
HEeaNeKTPONUTbl. DNEKTPONUTMYECKAs AMccoumaumns, MexaHnam guccoumaumn. 'magparaums NOHOB B
pactBope. CunbHble 1 cnabble anekTponuTbl. CTeneHb auccoumnaumm anekTPoanToB, BINSHNE HA
Hee pa3nunyHbix dpakTopoB. KoHcTaHTa auccoumaunn. 3akoH pasbaeneHns Octeanbaa.
naboparopHas pabora (5 yaca(oB)):

Cnocobbl BblpaxeHus cocTaBa pacTBopa: MONSPHOCTb, MONISINIBHOCTb, MaccoBas, 06 beMHas v
MONbHas fonun 1 npoueHTbl. CTeneHb guccounaunm anekTponnToB, BINSIHAE HA Hee pasnNyHbIX
(pakTopOB.

Tema 6. KUCNOTHO-OCHOBHbIe B3auMoaencTens. Teopuun KMCNoT U OCHOBaHUW.
naboparopHas pabora (5 yaca(oB)):

Teopwuu KncnoT n ocHoBaHuin AppeHuyca, bpeHctena u Jlbtonca. CxoACTBO U pasnnyme B NOHATUSX
KMCNOTbl U OCHOBAHUS, KNCNOTHO-OCHOBHOM B3aVMOENCTBUM U €ro NpoayKTax B pasHbIX TEOPUSIX.

Tema 7. dnekTpoxumms. dasosBble paBHoBecus.KonnongHble cucTeMmbl
naboparopHas pabora (6 4aca(oB)):
IucnepcHble cuctembl. Knaccudukaums no arperatHoMy coctosiHuio. KonnonaHble pactsopbl.
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Tema 8. Peakuuu B pacTBopax. NMoHATHe 0 MeTOoOax pas3peneHus, 06|-|apy)|(e|-||/|s| n
onpeapeneHus. TI/ITpI/IMETpI/I'-I&CKI/Ie MeToabl aHann3a. KoMnnekcHble coeanHeHUs.
TepMO,DMHaMVIKa n KMHeTuka peaKu,m?l C yYyaCcTnem KoOMninekKCHbIX COeaNHEeHUN.

JNIeKLMOoHHOoe 3aHsitne (3 4aca(os)):

TpynHopacTBopuMble anekTponuTbl. [ponsseneHne pactsopuMocTv. BnuaHue temnepartypsl,
0AHOUMEHHbIX MOHOB M pH Ha pacTBOPUMOCTb BellecTB. Kputepnm obpa3oBaHnsi 0Caakos.
'moponus conen. 'noponna conen no KaTMoHy 1 aHnoHy. MexaHnam rugponusa. BnuaHue npuposbl
conu, 3apsaa, paguyca MOHOB Ha X rmaponndyeMocTb. CTeneHb 1 KOHCTaHTa rugponuaa. BnngaHue
KOHUEeHTpauun, Temnepatypsbl 1 pH Ha cTeneHb rugponusa conen. KoopanHaunoHHas Teopus
BepHepa: ueHTpanbHbI aTOM, MUraHabl, KOOPANHALNOHHOE YMCNO, 3aps KOMMNIEKCHOro NOHa,
BHELWHSIS1 U BHYTPEHHSAS cdoepbl. TunuyHble KomnnekcoobpasoBaTteny u nuraHabl. dakTtopsbl,
onpepensitowme cnocobHOCTb aTOMOB U MOHOB BbICTYMNaTh B KAYECTBE LIEHTPaNbHOro atoma u
nuraHgos. IleHTaTHOCTb NuraHaoB. HoMeHknatypa KoopAMHaUMOHHbIX COeANHEHWI, N30MEPUS.

naboparopHas pabora (3 4aca(oB)):

Tema 9. KucnotHo-ocHoBHOe TUTpoBaHue. CtaHpapTu3aums pacTBopoB.
OKncnutenbHO-BOCCTaHOBUTENbHbIE peakuun. KUCnoTHO-OCHOBHOE TUTPOBaHWe CUJbHbIX U
cnabbiX KUCNOT U OCHOBaHWUM.

JNleKLMoHHoe 3aHsitne (3 4aca(os)):

Juccoumaums Boabl, KOHCTAHTa Anccoumaunm u NOHHOe Nnpov3BeaeHne. BooopoaHbli nokasarenb
(pH). MNoHsATHE 0 BydhepHbIX pacTBopax.

naboparopHasi paborta (3 yaca(oB)):

OKMUCNMTENbHO-BOCCTAHOBMTENbHbIE PeakLUumn, UX Knaccudukaumm (BHyTPUMONEKYSIPHbIE,
MEXMONEKYNSIPHbIE, CaMOOKCNEHME-CaMOBOCCTaHoBNEHME). [onbop KO3gPULMEHTOB METOLOM
3NeKTPOHHOro H6anaHca.

Tema 10. 3HEKTp0JJ,HbIe noteHuunanbl. XuMnyeckme UCTOYHUKMU TOKa. 3HEKTp0nVI3. Koppo3aus.
OKucnNNTenbHO-BOCCTaHOBUTENbHOE TUTpOBaHue. OcobeHHOCTHN cCTaHoapTusauuum
TMTpaHTOB.OGLLI.aSI XapakTepuctuka HemeTannioB

JNeKuMoHHoe 3aHsiTne (3 yaca(os)):

CTtpoeHue atoma 1 BaneHTHocTn p-anemenToB llI-Vlla noarpynn. IameHeHne atoMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHUMAN0B, CPOACTBA K 9NEKTPOHY, dNeKTPoOTpuLaTENbHOCTEN 3N1EMEHTOB MO
nepuogam u rpynnam. IameHeHne ycTom4nBoCT COEAMHEHWUI C BbICLWIEN CTEMNEHbIO OKMUCEHMS
aToOMOB MO rpynnaM. XapakTep XMMUYeCcKoin CBS3M B coeanHeHnsx. CKNOHHOCTb K 06pa3oBaHuto
KaTWMOHHbIX U @HWOHHbIX OOPM, KoMnniekcoobpasoaHne. OCOBEHHOCTN CBOWCTB COEaNHEHNIA
anemeHToB |l n VI nepnonos. I3MeHeHne KMCNOTHO-OCHOBHbIX 1 METANNNYECKUX CBONCTB 3/1IEMEHTOB
no rpynnam n nepuogam.

naboparopHas pabora (3 4aca(oB)):

Pepnokc-noTeHuman kak Konm4ecTBeHHast XxapakTepucTmka OKUCANTENbHO-BOCCTAHOBUTENbHbIX
cucTeM. YpaBHeHue HepHcta. CtaHaapTHbIf U peanbHblil noTeHumnansl. BogopoaHblil anektpos, v
3NeKTPOAbl CpaBHEHWS. [anbBaHNYeCKME 3NEMEHTbI. DNEKTPOXMMUYECKMIA PAL HANPSXXEHNI
MmeTtannoB. KoHueHTpaunoHHble uenu. AKKymynatopbl. Pegokc-noteHumnan n HanpaeneHmne
npotekaHns OBP. SnekTpoxuMmnyeckas KOppo3ust MeTansioB, Cnocobbl 3awWmTbl OT Hee. DNeKTPonu3
pacnnaBoB 1 PacTBOPOB. /IHEPTHbIE U aKTUBHbIE 3NEKTPOAbI. CXeMbl MPOLLECCOB HA aNEKTPOAAX.

Tema 11. OKucnuTenbHO-BOCCTaHOBUTE/IbHOE TUTpOBaHue: NnepmMmaHraHatToMeTpuyeckoe
onpepeneHve BOCCTaHOBUTENEN U oKUCNuUTenen.

JNeKLMoHHoe 3aHsiTne (2 4yaca(os)):
naboparopHas pabora (3 4aca(oB)):

Tema 12. O6wiasn xapakTepuctuka MetannoB. KomnnekcoHoMeTpuyeckoe TUTpoBaHue:
onpepneneHue otneNbHbIX UIOHOB MeTan/IoB U XeCTKOCTU BOAbI

NeKuMoHHoe 3aHsiThe (3 yaca(os)):
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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 (2 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
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

naboparopHas pabora (2 4aca(oB)):

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

dDopMbl KOHTPONS
CaMOCTOATENIbHOWN
pabortbl

Paspen
AncumnnnHbl

Hepens
cemecTpa

TPYyBOEeMKOCTb|

Cemectp (B yacax)

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

3aKOHbI XMUW.
OcCHOBHble Knacchl

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

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

Tema 2.
lMepuoanyeckme
CBOWCTBa aTOMOB U UX

. [coeonHeHni.
[Mepuoanyeckunii 3aKoH.
lMepuoanyeckas
cucrema.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

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

6-7

noaroToBka
JomMallHero
3a4aHns

JomMallHee
3agaHune

Tema 4. Xummnyeckas
TepMoanHamumka.

. [Xumnueckoe
pasHoBecue. KuHeTtuka
XUMUYECKUX peakumni

7-9

NOAroToBKa K
YCTHOMY OMpocCy

YCTHbI ONpocC

PernctpaumoHHbIn Homep
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 5. Xngkoe
COCTOSIHME BellecTsa.
O6buwwue cBoincTea
pPacTBOPOB.
KonnuratmeHble
CBONCTBa pacTBOPOB.
CunbHble 1 cnabble
3NEeKTPONNTI.

10-11

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHune

Tema 6.
KncnoTHO-OCHOBHbIE
B3aMMOOEenNcTBUS.
Teopun KUCnNoT n
OCHOBaHWA.

12

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne

Tema 7. OnekTpoxnumums.
dasosble
pasHoBecus.KonnongHsol
CUCTEMDI

[4%

13-18

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3ajaHune

Tema 8. Peakuuu B
pacteBopax. [NoHsATMe 0
MeTo4ax pasneneHus,
obHapyXeHUs 1
onpeneneHuns.
Tutpumetpuyeckmne
MeTonbl aHanusa.
KomnnekcHble
COeONHEHUS.
TepMoanHamumka u
KUHeTuKa peakunin c
yyacTMeM KOMMIEeKCHbIX
COEOVNHEHNA.

1-4

NOAroToBKa K
YCTHOMY OMpocCy

YCTHbI ONpoC

Tema 9.
KncnotHo-ocHOBHOE
TUTPOBAHME.
CraHpapTunsauns
pacTBOPOB.
OKmMcnMTENBHO-BOCCTAH(
peakumm.
KncnotHo-ocHOBHOE
TUTPOBAHME CUMbHbIX W
cnabblx KNCNOT U
OCHOBAHWA.

BUTRNb}

Hbl-6

noarotToeka
JomMallHero
3a4aHns

JomMallHee
3agaHune

10.

Tema 10. OnekTpoaHble
noTeHumnansl.
XMMYeckne NCTOYHUKN
TOKa. ONeKTponmna.
Kopposus.
OKMCNNTENbHO-BOCCTAH(
TUTPOBAHME.
OcobeHHoCcTH
cTaHgapTusauumn
TnTpaHToB.Obwas
XapakTepucTuka
HemeTannos

BI/ITfJ'Ib}

10%.9

noarotToBka
JomallHero
3a0aHns

JomMallHee
3anaHne
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Buabl
N Paspen Cemect Hepens | camoctositenbHon [TpynoemMKOCTb g;%%%::):?:;gzg;
AducumnnnumHbl pcemecrpa paboTbl (B yacax) 260TbI
CTYyAOEeHTOB P

Tema 11.

OKncnnTenbHO-BOCCTaHQBUTENbHOE

TUTPOBAHWMeE: noAroToBka
11.|nepmaHraHaTomeTpuyeckoe?2 10 |nomawHero 2 ggx:;u;eee

onpegneneHue 3apaHug

BOCCTaHOBUTENEN U

okucnuTenen.

Tema 12. Obwas

XapakTepucTuka

MeTannos.

KomnnekcoHomeTpuyeckpe

noaroToBka K o

12.{TuTpoBaHue: 2 11-13 nggMO OI_? 0c 2 YCTHbIX onpoc

onpegneneHue y y onpocy

OTAENbHbIX NOHOB

METas/IoB U XEeCTKOCTU

BOObl

Tema 13.

AHanuTtnyeckue NoAroToBKa K
13.|BO3MOXHOCTM 2 14 |KOHTPONbHOM 3 Kc;ggp;ganaﬂ

NOTEHLMOMETPUN: pabote P

namepeHune pH

Wtoro 67

5. O6pa3oBatesnbHbie TEXHONMOrMN, BK/IIoYasi MHTepPaKTUBHble (hopMbl 06yYeHunst
- KOMMbIOTEPHbIE MPe3eHTauun Nekuuii

- UIHTEPaKTUBHbIA onpoc no Temam nabopaTopHbix paboT;

- pa3bop KOHKPETHbIX CUTyaunii (BOMPOCOB) NOCNE UHTEPAKTUBHOIO ONpOCa;

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLero KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneueHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B 06w Kypc aucuuniutbl "Xummns''. OCHOBHbIE NMOHATUSA U 3aKOHbI
XxuMun. OCHOBHbIE KJlaCCbl HEOpPraHU4Yeckux coeguHeHUn. Teopumn cTpoeHnsa atoma. CtpoeHue
3NEKTPOHHbIX 000noYeK.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

OcHoBHble 3aKOHbI XMMUK. COBPEMEHHOE COAEPXKAHME MOHATUIA: aTOM, MONEKyNa, afIEMeHT, MPOCToe
1N CNOXHOe BelwecTBo. MeToabl onpeneneHns n/unn pacyeta aTtoMHbIX, MONEKYNSPHbBIX, OOPMYSIbHbIX
Macc, Mons, 9KBMBaneHTa. 3akOH NOCTOSAHCTBA COCTaBa: YCNOBUSA NOAYNHEHNS CTEXMOMETPUYECKUM
3aKOHOM, OanbToHuabl 1 6epTonnmabl (pasbl nepeMeHHoro coctaea). OCHOBHbIE KNacchl
Heopra-HM4YeCckmnx CoeANHEHUIA.

Tewma 2. Nepuoanyeckme CBOMNCTBA aTOMOB U UX coeanHeHu. NMepnoanyeckni 3aKkoH.
MNMepunoaounyeckas cucrema.

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

PernctpaumoHHbIn Homep
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CtpoeHue atoma. [MeprnoanyHOCTb CBOMCTB 3N1IEMEHTOB. Teopumn CTPOEeHUs atoMa
Bopa-3ommeppenbaa. KsaHToBble yucna. MpuHumn Maynu. MNpasuno XyHoa. BonHoBble cBONCTBA
3NEeKTPOHa, cooTHoweHne Jlny ne bpoiins. BonHoBasi oyHKUMS, 3NEKTPOHHbIE opbuTanu.
Meproanye-ckuii 3akKoH 1 nepunoamyeckas cuctema. OcobeHHOCTU 3a-MNONHEHNS aTOMHbIX
opbutaneit (Nnpasuna KneykoBckoro) 1 hopMmnpoBaHme Neprmoaos. S-, p-, d- n f-OnemeHTbl 1 ux
pacnonoxeHue B INC. NeprnoanyHoCTb CBOMNCTB aTOMOB. Paanycbl aTOMOB U MOHOB. VIOHN3aLMOHHbIE
noTeHumanbl U 3HepruM CPOLCTBA K 3MIEKTPOHY, USMEHEHME MO Nepuoaam 1 rpyrnmnam.
ONeTKpooTpULATENbHOCTb 3MEMEHTOB. Pasnuny-Hole wkanbl anekTpoTpuuartenbHocTu. IsameHeHve
3N1eK-TPOOTPULATENBHOCTI NO Nepuogam 1 rpyrnnam.

Tema 3. BBepeHne B coBpeMeHHble TeOpUU XMMUYecKou cBsi3n. MeTon BaneHTHbIX CBSI3eN.
Oco6eHHOCTN pa3InYHbIX BUOOB XMMUYECKOMN CBSA3N. MeXMonekynsipHbie B3aMMOO,eNCTBUS.
ArperatHble COCTOSIHUSI BeLL,eCTBa.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

Xumpnyeckas CBs3b 1 BaIEHTHOCTb. DBOMOLUMS MPEACTaBNEHNA O XMMNYECKOM CBA3UN N BAIEHTHOCTMW.
Teopumn Koccens u Ilbtonca. KsaHTomexaHn4eckoe Teopumn: Teopus BaneHTHbix cesasen (BC), Teopus
MonekynsipHbix opbutanein (MO). Tunbl XuMmyeckoin ceasun. CeasbiBarowme, paspbixistowme,
HECBA3bIBAOLME N BHYTPEHHME opbuTann. XapakTepucTkn KOBaNeHTHO CBA3U: SHEPrUs,
MNPOYHOCTb, MONSPHOCTb, FEOMETPUS, HaCbIlWaeMoCTb. Jlokannsauus, nenokannusaumns,
rmbpuansaums, n - cesadbiBaHve. JHOPHO-akLeNTopHas, MeTanimyeckas, BOLOPOOHbLIE CBA3N.
VoHHas cBa3b, ee xapaktepucTuku. [lonapuayemMocTb 1 nonspusytolwee gencrsme noHoB. Kakas
XMMMYecKas CBSA3b BO3HMKAET MexXay atoMaMun 9N1eMEeHTOB C NOpPSaKOBbIMU HOMepamu 8 n 167 a)
NoHHas 6) koBaneHTHas B) MeTannnyeckas r) sogopoaHas 5. KopaneHTHas HenonspHas CBS3b
peanuayetcs B coeanHeHnmn: a) Na20 6) O2 B) NaCl r) HCI 6. MonekynsipHyto KpuCcTannmyeckyo
peweTKy nmeet a) rpadomt 6) anmaas B) Boaa r) nutnii 7. CTeneHb OKUCNEeHNs yrnepoaa B NOHe
cocTtaensieT: a) +2 6) -2 B) +4 1) +5 8. LIMHK pearunpyet ¢ kaxabiM 13 ABYyX BEWECTB a) BoAa U
consiHasa kmcnota 6) rmapokecua HaTpus U ConsiHas KMCnoTa B) rMApoKCUAa HaTpus 1 Boaa r) Xnopua,
HaTpusa 1 KMcnopos

Tema 4. Xumnyeckasa rTepmoamHammka. XuMnyeckoe pasHosecme. KMUHeTUKa XMMUYeCKUX
peakuun
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

Xummnyeckme peakummn. OCHOBHble 32424V XMMUYECKON TEPMOLAMHAMUKN N XUMUYECKON KUHETUKMN.
OnpegneneHne nNo-TeHUManbHON BO3MOXHOCTU U NONHOTbI MPOTEKAHNS XUMUYE-CKOW peakLmm.
B0O3MOXHOCTb NPakTUY4ECKOro OCYIECTBIEHNS XMMUYECKUX peakunn. [[OMO- 1 reTeporeHHble
peakummn. CKO-pOCTb XMMMYECKONM peakumn. 3aKoH OeACTBYOWMNX Macc. Pak-Topbl, onpegenstowmne
CKOPOCTb XuMuyeckon peakumn. KoH-ctaHTa ckopocTtn. MHoroctaauiiHbie npoueccol. [Mopsanok u
MO-NIEKYNSAPHOCTb peakumin. BnnsaHue temnepaTypbl HA CKOPOCTb XMMUYeckorn peakumun. Npasmno
BaHT-INohbha. DHeprus aktmea-unn. NepexogHoe COCTOSHNE (aKTUBUPOBAHHBIA KOMMEKC),
nHTepmegmnart. YpasHeHne AppeHuyca. Katanus. [poMexyToyHble cTaaum B FrOMO- 1 FreTeporeHHbIX
KatanuTnyeckmx peakumsx. Agcopbums xmmuyeckas n couaudeckas. Karanmtnyeckne sapil.
WHrmbutopsl. LienHble xummnyeckne peakumm. YumTbiBas Tepmoxmmmnyeckoe ypasHeHune C (1B) + O2 (r)
0 co2 (r) + 412 x X, onpenenute, kKakas Macca yrns cCoxxeHa, ecnv sblgenunocb 206 kX
Tennotbl? a) 121 6) 12 kr B) 6 rr) 12000 mr 21. B kaknx eanHmMLax MOXeT N3MepsATbCst CKOPOCTb
XMMMYecKomn peakumm? a) monb?n-1c-1 6) n?monb -1 B) c?mMonb -1 1) Mmonb?n-1mMnH-1 22. Ykaxute
BblpaXXeHue, CBA3bIBAKOLLEE SHTPOMMIO C TEPMOANHAMUYECKO BEPOSTHOCTLIO cucTembl. a) S=dQ/T 6)
S=Ink+InW B) INnS=kW r) S=kW 23. HYemy paBHO n3MeHEeHWEe BHYTPEHHEN SHEePrum B N30INPOBAHHOM
cucteme? a) AU = Qv 6) AU = AH + pAV B) AU =0r) AU = g-A 24. Yemy paBHa KOHCTaHTa
xummuyeckoro pasHoecust Kp ans peakumm A + B=C? a) 6) B) r)

Tema 5. XKugkoe cocrosiHue Bew,ectsa. Ob6Lime cBoncTea pacTsopoB. KonnuratueHble
CBOMCTBa pacTBOpOB. CunbHble U cnabble 3N1eKTPONUTbI.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
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1. Kakne yTBepxaeHns cnpaBen/ivBbl 4151 HACBIWEHHbIX PACTBOPOB? a) MOXET ObiTb pa3baBneHHbIM
6) He MOXeT bbiTb pas3baBneHHbIM B) BCerna siBNsieTCs KOHUEHTPUPOBAHHbIM T') He BCeraa siBnsieTcs
KOHLUEHTPMPOBaHHbIM 2. CUNbHBIMU SNEKTPONNTAMUN SBASIOTCS: @) pa3baBneHHbI BOAHbIA pacTBop
CEepHOI KncnoTbl 6) HacbIWeHHbI BOAHBIA pacTBOP CepPOBOAOPOAA B) BOAHLIA pacTBOp rmapokcunna
Kanus r) BOAHbIA pacTBop xnopuaa Hatpus 3. Kakune yactuubl OTCYTCTBYIOT B pa3baBieHHOM BOAHOM
pacTtBope cynbcata meau(ll)? a) atombl Meam 6) rmopaTMpoBaHHbIE MOHbI Meam B) Monekynbl CuSO4
r) HermapaTtmpoBaHHble NoHbI SO42-

Tema 6. KucnotHo-oCHOBHble B3aumMogencrTsns. Teopmmu KUCNOT U1 OCHOBaHUMN.
JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

B npobupkax ¢ kakumm BewectsamMm BnaxHas nakmycosasi bymaxka kpacHeet? a) NH3 6) HCI B)
SO2r) CO 22. BeuwecTBa, KOTOpbIE NPY AMCCOLMALIN B BOLE MOTyT 06pa30BbiBaTh Kak NOHbI
BOLOPOAA, TaK U rMAPOKCMA-MOHbBI, HAa3bIBAKOTCS: @) Kncnotamm 6) amgoTepHbIMU TMAPOKCUAAMN B)
OCHOBAHWSIMM T) KUCTbIMA CONSIMU

Tema 7. OnekTpoxumus. dasosblie paBHOoBeCcUA.KonnomaHbie cCUCTEMbI
nomatllHee 3aaaHue , NpUMepHbIE BOMPOCHI:

10. OkucnmTenbHbie CBOMCTBA NPOCTbIX BEWECTB BO3pACTAlOT CNeBa Hanpaeo B psaax: a) Xnop,
6pom, cptop 6) 6pom, xnop, PTop B) cepa, BOAOPOL, KNCNOPOL I) yrnepon, asoT, KUCopoL4
Tema 8. Peakuum B pactBopax. [ToHsiTUE 0O MeTOpax pa3aeneHus, o6HapyXeHus n
onpeaneneHus. TutpumetTpuyeckme Metonbl aHanusa. KomnnekcHble coeauHeHus.
TepmoanHaMuMka 1 KUHETUKa peakLU € y4acTMeM KOMIM/EKCHbIX COeAUHEHUIA.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OCHOBHble 3a4a41 XMMUYECKON TEPMOANHAMUKUN U XMMUYECKOW KNHETUKN. OnpeneneHune
NOTEeHUManbHOM BO3MOXHOCTY U MOIHOTbI NPOTEKAHUS XMMUYECKOM peakuuun. BoamoxHocTb
NPakTUYECKOro OCyWeCTBNEHNS XUMNYECKMX peakunn. ['oMo- 1 reteporeHHble peakuumn. CKOpocTb
XMMNYECKON peakumnn. 3aKkoH OeNCTBYWmMX Macc. PakTopbl, onpenensowme CKopoCTb XMMNYECKON
peakunn. KoHcTaHTa ckopocTu. MHoroctaguiHble npouecchl. [Nopaaok n MONekynsipHOCTb peakLuuii.
BnnsaHne Temnepatypbl Ha CKOPOCTb XMMUYeCKon peakumun. MNpasuno BaHT-INodpdha. SHeprus
akTmsauuu. lNepexogHoe COCTOSHUE (aKTUBMPOBAHHbIN KOMMNEKC), MHTepMeamaTt. YpaBHeHne
AppeHuyca. Katanus. [NpoMexyTo4Hble CTagumn B roOMO- U reTePOreHHbIX KaTanuTnyeckmx peakumsx.
Ancopbums xmmmyeckas u domaundeckas. Katanutmueckue aobl. IHrnbutopsl. LienHole xuMmnyeckne
peakuun. Npupona akTne-Hbix YacTuu. CTagumn NpoTekaHns pagnkanbHbIX XMMUYECKUX peakLmnii.
Xumunyeckoe paBHOBECUE: UCTUHHOE U NTOXHOE. KOH-CTaHTa XxmMmnyeckoro pasHosecus. MpuHumn Jle
WaTtenbe-bpayHa. Xumnyeckas cuctema. [MoHATUN O TePMOANHAMUYECKMX (OYHKLMAX: BHYTPEHHAS
SHEeprus, sHTanbnNuUs, 3HTPONMs, N306apHO-N30TEPMMYECKUIA NOoTEHLMAN. [epBbIi U BTOPOI 3aKOHbI
TepmMoauHamuku. NameHeHne aHeprum Mmbbca n HanpaeneHne npoTekaHune npouecca. Ponb
SHTaNbMUAHOIO M SHTPOMUNHOIO PakToOPOB, TEMMNEPATYPbI B OLLEHKE BO3MOXHOCTMW M NOMHOTHI
NpoTeKaHns peakumin Npu pasHolx Temnepartypax. CtaHgapTHble TennoTa, SHTPONUS N SHeprus
"'mbbca obpasoBaHus BewecTBa. 3akoH [fecca u cneacTene u3 Hero. TepMoanHaMUYeECKN
yCTON4YMBbIE N HEYCTON4YMBbIE BelwecTBa. KNHeTU4ecknii 1 TepMoan-HaMU4eCKNn KOHTPO/b,
XUMUYECKUX peakumm.

Tema 9. KucnotHo-ocHoBHOe TUTpoBaHMe. CTaHoapTU3auusl pacTBOPOB.
OKUCNNUTENbHO-BOCCTaHOBUTENbHbIE peakuun. KUCNOTHO-OCHOBHOE TUTPOBaHWE CUJbHBIX U
cnabbiX KUCNOT U OCHOBaHUN.

LoMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

OCHOBaHMS 1 KNCNOTbI C TOYKM 3PEHNS TEOPUU INEKTPONUTU-YECKO auccoumaummn. NoH
rMopokcoHns. AMpoTepHble rmapokcuabl. KNCNOTHO-OCHOBHOWM XapakTep anccoumauunm B
3aBMCUMOCTM OT nonoxeHus anemeHta B [1C. CunbHble n cna-bble anekTponuTbl. CTeneHb
auccounaumm anekTponuToBs, hak-Topbl, ee onpeaensawowme. NpeacraBneHne o Teopun CUNbHbIX
anekTponuToB. KOHUEHTpaLms NOHOB B pacTBOpeE M ak-TMBHOCTb. PaBHOBeCKs B pacTBopax cnabbix
aNeKTponnToB. KOHCTaHTa gmuccoumaunmn, gakTopbl, onpeaensiowmne ee BENNYNHY, CBA3b CO
cTeneHbio auccounauun. 3akoH pasbasneHns Octaenbaa. Teopun KUCNOT U OCHOBaHWiA bpeHcTena
n Jlbtoca

Tema 10. 3neKTpo.u,|-|b|e noteHuuanbl. XMMmyeckme UCTOYHUKM TOKa. SneKTponus. KOppOSVIFI.
OKucnuTenbHO-BOCCTaHOBUTENIbHOE TUTpOBaHue. OcobeHHOCTHN CTaHpapTu3auuvu
TI/ITpaHTOB.06LLI.aSI XapakKkTepuctuka HemeTtannoB

KTPOHHEBH
B_EPCHTET
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

ONeKTPonu3. INEKTPUYECKNIA TOK KaK CUNbHERLWNA OKUCNSIOWNIA 1 BOCCTAHABNUBAOLWMIA areHT.
NHTepTHblE 1 akTMBHbIE anekTpodbl. CxeMbl NPOLIECCOB Ha dNeKTpoAax Npu aneTkponn3e pacnnasos
1 BOLHbIX pacTBopoB. Npu anekTponnse pacnnaea CaCl2 Ha aHoae Bbioensetcs: a) Ca 6) CI2 B) kak
Ca, tak n Cl2r) H2

Tema 11. OKucnuTenbHO-BOCCTaHOBUTENIbHOE TUTpOBaHue: NnepmMaHraHatoMeTpuyeckoe
onpepeneHve BOCCTaHOBUTENEN U oKUcnuTenen.

LoMallHee 3afaHue , NpUMepPHbIe BOMPOCHI:

OKncnnMTenbHO-BOCCTAHOBUTENbHBIE (PeaoKe-) npouecchl. OKNCANTENbHO-BOCCTAHOBUTENbHbIE
peakuuu, Nx TUMbl, COCTaBNeHne ypaBHeHui. Monbop KoathpLUMEHTOB: METOL SNEKTPOHHOIO
6anaHca 1 MOHHO-3NEeKTPOHHbIN MeToA. OKNCANTENbHO-BOCCTAHOBUTENBHBIE CUCTEMBI. Y PaBHEHME
HepHcta. CtaHOapTHble penokc-noTeHumansl 1 cnocobbl nx onpeneneHns. BooopoaHbii anekTpoa,
9NEKTPOabl CPaBHEHUS. DNEKTPOXUMNYECKNIA PAL HANPSXEHUIA MeTannoB. ["anbBaHNYeCKniA
3NeMeHT, ero 3.4.c. Penokc-noteHumanbl 1 OLeHKa HanpaeneHns v NosIHOTbl NPOTeKaHNs
OKUCNUTENBHO-BOCCTAHOBUTENbHBIX peakunii. 3aBUCMMOCTb MeXy BennynHamm
penoKc-noTeHUnanoB CUCTEM U n3MeHeHneM aHeprum 'nbbcea. Moabop okmucnutenei
BOCCTAHOBUTENEN C Y4ETOM CTaHOAPTHbIX PeAOKC-MOTEHUNAN0B. DNEeKTPONnN3. INEeKTPUYECKUA TOK
Kak CUNIbHENWWAn OKUCNSAIOWNIA 1 BOCCTaHaBNMBAOWMI areHT. IHTepTHbIE 1 akTUBHbIE 3N1eKTPO-abl.
CxeMbl NpoLLECCOB Ha aNeKkTpoaax Npu aneTKkponma3e pac-nnasos U BOOHbIX pacTBOPOB.

Tema 12. O6wiasn xapakTepuctuka MetannoB. KomnnekcoHoMeTpuyeckoe TUTpoBaHue:
onpepneneHue otneNbHbIX UIOHOB METaN/IoB U XeCTKOCTU BOAbI

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Obwwmit 0630p MeTannoB. OcobeHHOCTN OM3NYecknx CBOMCTB MeTannoB. MeTtannnyeckas cBs3b 1 ee
0cobeHHOCTU. DOpPMbI HAXOXAEHUS MeTannoB B npupoae. Pyabl. MNonnmetannnyeckne pyabl. Penkve
N paccesiHHble MeTannbl. MpuHunnbl oborawenus pyan. Obwme MetToabl NONyYEHNS METANNOB.
lMupometannyprus. NpumeHsemble BocCcTaHoBUTENW. [TnapoMeTannyprus. OnekTpoMeTaniyprms.
Xumunyeckume CBOMCTB METANNIOB: B3aUMOLENCTBNE HEMETaNNaMu, KNCNoTamu, Wwenovamm, 4py-rumm
metannamu. O630p CBOWCTB METANINYECKMX 3NEMEHTOB NOBOYHbIX rpynn. Metannsl IB-VIIBrpynn.
XumMns nepexon-Hoix anemeHToB (d-anemeHToB). OCobeHHOCTY XUMUN d-3NEMEHTOB.
3aKOHOMEPHOCTU B U3MEHEHWUW CBONCTB MPOCTbIX BEWECTB U COeANHEHU NEePEXOLHbIX 3NEMEHTOB B
nepuogax u rpynnax. [epexonHble anemMeHTbl Kak koMmnnekcoobpasosatenu. Okcunabl 1
rmopookcnabl d-aneMeHTOB (KMCNOTHO- OCHOBHbIE U

Tema 13. AHanUTUYeCcKMe BO3MOXHOCTU NOTEHLMOMETPUN: n3amepeHue pH
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

1. OnekTpoHHasa hopmMyna BHELWHEr0 SHEPreTUYecKoro ypoBHa ?5s25p2 cooTBETCTBYET aToMy
anemeHTa: a) 38Sr 6) 32Ge B) 42Mo r) 50Sn 2. B atome TnTaHa 4ncno csobogHbix 3d-opbutanei
pasHo: @) 0 6) 1 B) 2 1) 3 3. B psaay xummyeckunx anemeHToB C - Si - Ge - Sn HemeTannnyeckne
cBoWcTBa: a) Bo3pacTatoT 6) yobiBalOT B) HE MBMEHSIIOTCS ') UBMEHSIIOTCS HEMOHOTOHHO 9. B psioy
okcmpos SiO2 - P205 - SO3 ux KMCNoTHbIE CBOWCTBA: @) NocnenoBartenbHO HapacTatT 6) He
N3MEHAITCS B) ocnabeBatoT r) M3MeHAI0TCA HEMOHOTOHHO 10. YkaxuTe chopmMyny okcmuaa ¢
HanMeHee BblpaXXeHHbIMM 0CHOBHbIMK cBovicTBamu: a) Na20 6) BeO B) MgO r) BaO g) Li20 4. Kakas
XMMMYecKas CBA3b BO3HMKAET MEXAy atOMaMun 31EMEHTOB C NOPSAKOBbIMU HOMepaMun 8 n 167 a)
NOHHas 6) KoBaneHTHas B) MeTannnyeckas r) BogoponHas 5. KopaneHtHas HenonsipHast CBS3b
peannsyetcs B coeanHeHnmn: a) Na20 6) O2 B) NaCl r) HCI 6. MonekynsipHyto KpUCTannnyeckyo
pelweTky nmeeT a) rpadout 6) anmas B) Boga r) nutnin 7. CTeneHb OKUCNeHNs yrnepona B MoHe
cocTtasnsert: a) +2 6) -2 B) +4 1) +5 8. LIMHK pearnpyeT ¢ KaxabiM 13 AByX BEIWECTB a) BoAa U
consiHas kmcnota 6) rmppokcua HaTpus U ConsiHas KMCnoTa B) rMAPOKCUA HAaTprg 1 Boaa r) Xnopua
HaTpus 1 kucnopog, 19. YunTtbisas TepMmoxummyeckoe ypasHenue C (18) + 02 (r) 1 CO2 (r) + 412
kX, onpenenute, Kakas Macca yrins CoXxxeHa, ecnum Bblaenunock 206 kx tennotel? a) 121 6) 12
Kr B) 6 rr) 12000 mr 21. B kakux eguHMLax MOXeT U3MEPSATLCS CKOPOCTb XMMUYECKON peakunn? a)
Monb?n-1c-1 6) n?monb -1 B) ¢?mMonb -1 1) Monb?n-1MuH-1 22. YkaxunTe BbipaxeHune, CBs3blBatollee
SHTPOMMIO C TEPMOANHAMMNYECKO BEPOSTHOCTbIO cucTeMbl. a) S=dQ/T 6) S=Ink+InW B) INS=kW )
S=kW 23. Yemy paBHO M3MEHEHNE BHYTPEHHEN 3HEPrUn B N30nnpoBaHHol cucteme? a) AU = Qv 6)
AU = AH + pAV B) AU =0r) AU = g-A 24. Yemy paBHa KOHCTaHTa XMMN4eckoro pasHoeecus Kp
ons peakumm A + B=C?a) 6)B) r)

KETPOHHBH
B_EPCHTET
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Tema . UToroBasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons

MpvMepHbIe BOMPOCHI K 3a4eTy U 9K3aMEHY:
NMPUMEPbBI BUNTETOB 014 NMPOBEOEHUA TEKYWENO KOHTPOA

Tembl 1-12

1. Hannwwnte dpopMynbl n Ha3BaHUsl Bcex coneit, obpasoBaHHbIx rugpokcunaom naHtaHa(lll) n
YyronbHOM KMcnoTon. Hanvwmnte peakuuio nepexona cpegHen conu B KUCNYHo.

2. Hannwwute anekTpoHHY0 OopMyny 1 Onpenenmte BO3MOXHbIE BAIEHTHOCTM afiEMeHTa € 49.
3. MeTtonom BC nsobpasute obpasosaHue cesiseit B monekyne NF3. Kakosa ee reometpusa?

4. Boiumncnute tennoty obpasosarus N20 (r), ucxons M3 TEPMOXMMUYECKOr0O YpaBHEHUS:

C (rp) + 2 N20 (r) CO2 (r) + 2 N2 (r) AHp-uuun = -557.5 k[0,

ecnm

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

5. Hannwwute BblpaXeHne ansg KOHCTAaHTbl paBHOBECUA U 06 BSACHUTE BNNSIHNE U3MEHEHWUIA
TeMnepartypbl 1 AaBneHna Ha paBHOBECUE peakunin

2S03 (r) 02 (r) + 2 S0O2 (r) (AH > 0).
Tembl 13-17

1. Paccuutarnite MOnspHOCTb 1 HoOpManbHOCTb 40%-Horo pacTteopa CaCl2 (p = 1.40 r/mn). Kakown
06bem H2SO4 ¢ koHueHTpaumeid 0.3 Monb/n MOXET NpopearmpoBatb ¢ 5 Mn aTOro pacteopa?

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

3. Hanuwwure ypaBHeHue peakuun rugponusa Na2MoO4 n ykaxuTe cpefny pactsopa.
4. MNonbepurTte KOAPULMEHTBI OKUCIUTENBHO-BOCCTAHOBUTENBHON peakumm:
K2FeO4 + HI — Fel2 + 12 + KI + H20

Tembl 18-25
1. Bbluncnutb pH 0.5%-Horo pactesopa Xf0pHOW KUCNOTbI
2. Bboiuncnutb pH 0.1 M pacteopa ammunaka. K (NH3) = 1.8710-5.

3. Bbl4nMcnmTb KOHLEHTpaumMIo pacTeopa XNopUCTOBOAOPOAHOM KACOThI, ecnn Ha TutposaHme 10 mn
pacTteopa 3arpartunu 11.5 Mn pacteopa enkoro Hatpa ¢ koHueHTpauunein 0.2008 H.

4. Y710 TaKoe hakTop 3KBMBANEHTHOCTU? YTO HEOOX0OMMO 06513aTENBHO 3HATL ANS €ro
BblYMCNEHNA? YeMy paBeH GpakTop 9KBMBANEHTHOCTM 0OCOPHOM KMcnoThl B peakuun: H3PO4
+2NaOH [l Na2HPO4 + 2H20 ?

MPVMEPbI TECTOBbIX 3A0AHN ONA KOHTPONA CAMOCTOSATENIbHOW PABOTHI
OBYHAIOWEIOCH MO OTAEJIbHbIM PA3OENTAM ONCUUMTTNHDBI

Tembl 1-12

1. 9nekTpoHHasa popMyna BHELWHEro SHepPreTn4eckoro ypoBHa ?5s25p2 cooTBeTCTBYET aToMy
anemeHTa:

a) 38Sr 6) 32Ge B) 42Mo 1) 50Sn

2. B aTome tutaHa uncno ceobonHbix 3d-opbuTtaneit paBHo:

a)06)18)2r)3

3. B psagy xummnyecknx anemeHToB C - Si - Ge - Sn HemeTannm4yeckne CBONCTBA:

a) Bo3pacTatoT 6) ybbiBatoT

B) HE N3MEHSIOTCSH I') N3MEHSAOTCA HEMOHOTOHHO

4. Kakas xummyeckas CBa3b BO3HUKAET MEX Y aTOMaMy 9/IEMEHTOB C NOPSAKOBLIMU HOMEpamm 8 un
167

a) noHHas 6) KoBanieHTHas B) MeTanmyeckas r) BogopoaHas

5. KoeaneHTtHas HenonspHas cBA3b peannsyeTcs B COEQUHEHWN:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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a) Na20 6) 02 B) NaCl r) HCI

6. MonekynspHyto KpUCTannnyeckyto peweTky nMeet

a) rpadouTt 6) anmas B) Boga r) MUTUIA

7. CTeneHb OKNCNEHUS YrNepoaa B MOHE COCTaBNSET:

a)+26)-28) +4r1) +5

8. LInHk pearnpyert ¢ kaxablM 13 OByX BEWECTB

a) Boda u consiHas kucnota 6) rmapokcua HaTpust U consiHas Kucnota

B) MMAPOKCMA HATPMSA 1 BOAA M) XNOPUA HATPUS U KMCNOpo4,

9. B psaay okcmpos SiO2 - P205 - SOS3 nx KNCNOTHbIE CBOWCTBA:

a) nocnenosaTeNbHO HapacTaloT 6) He N3MEHSIIOTCS

B) ocnabeBatoT ) MUBMEHSIOTCS HEMOHOTOHHO

10. YkaxuTe chopMyny okcmaa ¢ HamMeHee BblpaXXeHHbIMU OCHOBHbIMI CBOCTBAMMU:
a) Na20 6) BeO B) MgO r) BaO n) Li20

11. Kakme BellecTBa 06pasytoT conb B peakuusix ¢ okenaom mapraHua(Vvil)?

a) okcma kanvs 6) rmapokcna HaTpus

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

12. YKaxunTe CUMBONbI 3/1EMEHTOB, 0Opasytowmx Kak OCHOBHbIE, TakK 1 aM(pOTEPHbIE, U KNCNTOTHbIE
okcuapl:

a) Cl6) CrB) Alr) Mn

13. YKaxuTe cxeMmbl peakumii, NpoaykKTOM KOTOPbIX SBNSETCS CPeaHAS CONb (B3AThbl BOAHbIE
pacTBOpbl):

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

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

14. CynbdhaTt MeTanna MoXHO Nony4y1Tb NPY B3aMOAENCTBUM:

a) Xenesa c Cepon npu HarpesaHum

6) xxene3a ¢ pasbasfieHHO CEpPHOW KNCNOTOMA

B) mean ¢ H2SO4 (koHL.)

r) xenesa ¢ BoOAHbIM pactBopoM CuSO4

15. YkaxunTte cbopMybl peareHToB, KOTopble NepeBoasT rmapokapboHat kanus B kapboHaT Kanus:
a) HCI 6) KOH B) H2CO3 r) Ca(OH)2

16. [1ByXOCHOBHbIMM KUCNOTaMN SBNSAKOTCS:

a) ykcycHas 6) cepHas

B) opTohocdopHas r) yronbHas

17. C KakvMu BewwecTBaMmn U3 nepedncrieHHbIX B3anMogencTBYIOT Wenoymn?

a) pacTBopuMbIMK consimmn Meom 6) cnabbiMu KucnoTamm

B) aM(pOTEPHbIMU FMMAPOKCUAAMM ) OCHOBHbIMI OKCUAAMU

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

a) BoOow 6) CONsiHOM KMCNOTOW

B) M’MOPOKCUOOM Kanus r) yrneknucnbiM rasom

19. YuntbiBast TepMoxmummyeckoe ypasHenme C (18) + 02 (r) I CO2 (r) + 412 kOx, onpepenute,
Kakas macca yrns coxxeHa, ecnu sblgenunocb 206 kX Tennotbl?

a) 12r6) 12kre) 6 rr) 12000 mr
20. 3anuwuTe BbipaxXeHne AN KOHCTAHTbl PABHOBECUS peakLmm

N2 (r) + 3H2 (r) [ 2NH3 (r), n ykaxure, B Kakyto CTOPOHY CMECTUTCS paBHOBECMKE NPV YBENNYEHUN
KOHUEeHTpauuun sogopona?

a) Brnpaeo 6) BNeBo B) HE CMECTUTCS
21. B kaknx egnHmnLax MoOXeT n3amMepsaTbCs CKOPOCTb XMMUYECKON peakunmn?
a) monb?n-1c-1 6) n?mMonb -1 B) c?mMonb -1 1) MONb?1-1MUH-1
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22. YkaxuTe BblpaxeHue, CBA3bIBAKOLWEE SHTPOMUIO C TEPMOANHAMNYECKON BEPOSATHOCTbIO
CUCTEMBI.

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

23. YeMy paBHO n3MeHeHne BHYTPEHHE SHEPrum B U30NNPOBAHHON cnucteme?

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

24. YeMy paBHa KOHCTaHTa Xummnyeckoro pasHosecusa Kp ons peakumm A + B = C?
a)6)B)r)

25. YkaxuTe ypaBHeHMe, onvcbiBarouee npasuno ¢as mbbca.
a)c=k-f+26)c=2-k+fB)c=f-k-2r)c=k-f-1

26. YkaxuTe npasBuiibHyIO 3aBUCUMOCTb NOTeHUMana BOAOPOLAHOro anektpoaa ot pH.
a) 6) B) r)

27. Bo ckonbko pas yBenmumTcst CKOPOCTb XMMUYECKOW peakLumu npu NoBbIlWEeHUM TeMnepartypbl OT
223 po 273K, ecnu TemMnepartypHbIi KOadhdnLUMeHT peakumm paseH 27 a) 10 pas 6) 32 pas B) 15
pa3r) 5 pas

Tembl 13-17

1. Kakve ytBEpXaeHus cnpasenivebl AN HACILWEHHbIX PacTBOPOB?

a) MOXeT ObITb pasbaBneHHbIM

6) He MOXeT bbITb pas3baBneHHbIM

B) BCerna sBNseTcs KOHUEHTPUPOBaHHbIM

r) He Bcerga sBnseTcs KOHUEHTPUPOBAHHbIM

2. CNbHbIMU 3NEKTPONNTAMU SBNSAKOTCS:

a) pa3baBneHHbI BOOHbIA pacTBOP CEPHOW KUCNOTbI

6) HacbIlWeHHbIV BOAHbIA pacTBOp CepoBoLopoaa

B) BOOHbI pacTBOp rMapokcuaa Kanms

) BOOHbIN pacTBOp Xnopuaa HaTpus

3. Kakune yactuubl oTcyTCTBYIOT B pa3baBneHHOM BOAHOM pacTBope cynbdpata meau(ll)?
a) atoMbl Mean 6) rMopaTMpPOBaHHbIE NOHBI MEON

B) Monekynbl CuSO4 r) HerngpaTnpoBaHHble NOHbI SO42-

4. Cymma K03h1LMEHTOB B COKpaLEeHHOM MOHHOM ypaBHeHun peakumm CO2 ¢ n3bbiTkoM BOLHOMO
pactesopa KOH pasHa:

a)56)98)3r)6

5. B BOOHbIX pacTBopax Kakux conew cpena wenoyHasa?

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

6. YKaXuTe anekTponuTbl Cpean HUXENepedncneHHbiX COeANHEHWIA:
1) NaOH 2) CO 3) HNOS3

4) CH4 5) ZnCI2 6) C2H50H

7. B pactBope cpocpata kanus 60nblie BCEro NOHOB:

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

8. BydhepHnbiit pacTBop MoryT o6pasoBartb CMECH:

a) CH3COOH n NaCl 6) NaHCO3 1 Na2CO3

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

9. MNpwu anekTponunze pacnnasa CaCl2 Ha aHoAe BbloenseTcs:

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

10. OkncnuTenbHble CBONCTBA NPOCTbIX BELWECTB BO3PACTAlOT ClieBa Hanpaso B paaax:
a) xnop, 6pom, gotop 6) 6pom, xnop, PTOP

B) cepa, BOOOpPOL, KACNOPOL M) yrnepom, a3oT, KUCNopoL

MPUMEPbLI 3A0AHWIA ONA NPOBEOEHNA MTOMOBOW ATTECTALIMM MO UTOMAM
OCBOEHUA ONCUNTITINHBI

N~ ~— — ~—

~ ~— — ~—
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1. YkaxuTte yncno 9NEKTPOHOB Ha BHELWHEM 3HepreTn4eckom ypoeHe atoma Mmegn B OCHOBHOM
COCTOAHUN:

a)26)18)10Tr) 18

2. B aToMe KpeMHusi B OCHOBHOM COCTOSIHUWN MUMEETCS _ MONHOCTbIO HE3arnoNHEHHbIX opbuTanei:
a)16)68B)5T1)3

3. YKaxuTe CUMBON aNeMeHTa C HauMeHee BbipaXeHHbIMU MeTaNNYEeCKMU CBOCTBAMM:

a) Mg 6) CaB) Ber) Ba

4. ®dopmyna Bbicwero okcuaa anemeHta 302. Ykaxunte doopmyny ero BOAOPOOHOr0 COeANHEHNS:
a) O9H2 6) OH B) OH3 r) OH4

5. Kakas xummnyeckas CBsi3b HaumeHee npovHas?

a) meTannmyeckas 6) MOHHas B) BOAOPOAHAS ) KOBANIEHTHAS

6. B paaoy HCI - HF npoucxoant ysennyeHue:

a) KMCNOTHbIX CBOWCTB 6) ANIMHbI CBA3EN

B) MONSIPHOCTM CBSA3€EN ) BOCCTAHOBUTENbHBIX CBOWCTB

7. Kakasi cBsSi3b BO3HWUKAET Npy B3aUMOAENCTBUN MeXay COOO aTOMOB 3/IEMEHTOB C
KOHpurypaumer BaneHTHbIX aNeKTpoHoB ?73d54s2 n ?73d64s2 ?

a) noHHas 6) koBaneHTHas nonsipHas

B) BOOOPOOHAA ) MeTannnyeckas

8. YcuneHne MexmonekynsapHoro B3anMoOenCcTB/NS B BELWECTBE NPOSABNSETCS B:
a) nepexone 13 razaoobpasHoOro COCTOSAHNS B XMULOKOE

6) yCTOMYMBOCTM MONEKYNSIPHBIX KPUCTaNNoB

B) MOBbIWEHNN TEMNEPATYP NNABNEHNS U KUMEHNS BELWECTB

r) yBenmyeHun ancopbumnm ra3oB NoBEPXHOCTAMU TBEPbIX TEN
9. [1nnHa cBA3n yBenMynBaeTCcs B psay:

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

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

10. V13 Monekyn coctosT KpucTanbi:

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

11. N ¢ BOOOWM, 1 C CONSHOM KMCNOTOW pearnpyert:

a) CuO 6) CO2 B) N20O 1) CaO

12. [lBa TMna Kucnbix conei obpasyet kucnota:

a) yronbHas 6) cepoBooOpOLHAs B) CEPHUCTAS

r) opTodhocgopHas

13. XuMunyeckoe B3aMMoLeNCTBME BO3MOXHO MeX Ay CONAMU:
a) K2S n CuS04 6) Ca(N0O3)2 n K2CO3

B) BaSO4 n KCI r) AgNO3 n KCI

14. YkaxuTe rpynny, BCe BELWECTBA B KOTOPOW pearnpyroT ¢ BoAHbIM pactsopom CuCl2:
a) AgNO3, Na2CO3, Ag 6) NaOH, K3PO4, Fe

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

15. Ykaxwute (a) cnabble un (6) cunbHble KNCNOTbI:

1) H2S 2) HF 3) H2SO3 4) HCIO4 5) H2SiO3 6) H2S04

7) H3PO4 8) HNOS 9) HI

16. [pw B3anmogencTenm 4 r kanbums € XIOPOM Bblgenunoch 78.5 kI Tennotbl. PaccuntariTte
TennoTy obpasoBaHust xnopuaa kanbums (KIx/Monb).

a) 1570 6) 392.58) 785T) 15.7
17. 3anvwuTe BblpaxeHne Onst KOHCTaHTbl PaBHOBECUS peakLuum

H2 (r) + Br2 (r) [ 2HBr (r), n ykaxuTe, B Kakyto CTOPOHY CMECTUTCS paBHOBECMKE NPW YBENNYEHUN
naBneHus?

~ ~— — ~—
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a) Brpaso 6) BNeBO B) HE CMECTUTCS

18. Kakune napametpbl BANSIOT HA CKOPOCTb XMMUYECKOW peakummn?

a) KOHUEHTpaumns NCXoOHbIX BEWECTB B) Temneparypa

6) KOHLEHTpaLMs NPOAYKTOB peakLmn r) KatanmaaTop

[l) 9Heprvsa akTneauum npouecca?

19. PacTBOpUMOCTb K1UCNOpoaa B BOAE BO3pacTaeT

a) C yBenMyeHneM aaBneHns 6) npu NoBbILEHUN TeMNepaTypbl

B) NPW MOHUXEHUWN OABNEHNS ) MPU NOHMXEHWUM TEMNEpaTypbl

20. YkaxuTe oopMynbl BELECTB, KOTOPbIE B BOLHOM PacTBOPE AMCCOLMMPYIOT CTYNeHYaTo:
a) FeCI3 6) KH2PO4 B) NaHCOS3 r) KOH

21. B npobupkax ¢ KaknMu BELWECTBAMU BiaXHas nakmycosas bymaxka KpacHeeT?
a) NH3 6) HCI B) SO2r) CO

22. BeuwecrTsa, KOTOpble npun gunccounaunn B Boge MoryT O6pa3OBbIBaTb KakK MOHbl BOOOpOAa, Tak 1
rMpopoKcuna-noHbl, Ha3blBAOTCA:

a) kucnotamm 6) amOOTEPHBIMU TMAPOKCUAAMN
B) OCHOBaHWNSAMM T) KUC/bIMA CONSMM

23. Kakasi napa noHoB y4acTByeT B 06pa3oBaHUM ocaaka npu CnmBaHMm BooHbIX pacteopos K2CO3
n BaCl2 ?

a) CO32- + K+ — 6) Ba2+ + CO32- —

B) Cl- + K+ - r) CO32- + Cl- —»

24. Kakoe BelecTBO He noaBepraeTcs ruaponnay?

a) ZnS0O4 6) LiCl B) Cr2S3 r) K2CO3

25. YKaxuTe CUNbHble 3NeKTPONNTbI CPEaN HUXENEPEUYNCIEHHbIX COeANHEHWIA:
a) HCIO4 6) CH3COOH B) KNO3 r) H2CO3

26. B pacTBope HEKOTOPOI CONM COQEPXUTCS OAMH MOfb KaTuoHoB MeTanna n 106.5 r noHos Cl-.
Ykaxute oopmysny Conu:

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

27. BybepHbIM cBOMCTBOM 06n1afaeT CMECh:

a) (CH3CO00)2Pb n CH3COOH 6) NH4NO3 n NH40H

B) NH4NO3 1 HNO3 r) Cu(OH)2 n CuClI2

28. Npwn anekTponuae pacnnasa NiSO4 Ha kaToae BblaenseTcs:
a) Ni6)H2B) O2r) S

29. Kakue coiictea B OBP nposiBnsier nogma-noH?

a) TONbKO OKUCANTENS 6) HN OKUCNIMTENS, HU BOCCTaHOBUTENS

B) TO/IbKO BOCCT2HOBUTENS I') U OKUCNUTENS, N BOCCTAHOBUTENS
30. [1BoCTBEHHbIE OKMCNUTENBHO-BOCCTAHOBUTENbHbIE cBoNCTBA B OBP xapakTepHbl ans:
a) SO2 6) S B) HNO3 r) KMnO4

KOHTPOJ1bHbIE BOMNPOCHLI A4J14 NMPOBEOEHNA TEKYLIWEIO KOHTPON4
(pasmen "AHanutmnyeckas xmmuns)

1. Ponb aHanntn4yeckom xvMMnn B passmuTumn reosiormm.

2. AHanntnyeckne xapakTepucTukm peakumi.

3. lNeproamnyeckuin 3aKoH N aHanUTU4eCKmne Kknaccuukaumm NOHOB MeTanos.
4. CuctemaTmyeckuii n apobHblii aHanms. Cneundgouka npoBeaeHNs aHanns3os.
5. Kakne otnnymtenbHble CBONCTBA UMEET aHaNNTUYECKNA curHan?

6. Knaccudmkaums MetTonos aHanuaa.

7. OCcHOBHble cBeAeHMs 0 npobonoarotoske 0bpa3LoB.

8. TutpnmeTpmnsa kak MeTon XMMNUY4eCKoro aHanmsa.

9. Knaccudpukaumst norpelwHocTen: cnyyamHble n cucteMaTnyeckme.
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10.lNoHATME O MONAPHON Macce 3KBUBANEHTa B KNCTOTHO-OCHOBHbIX PEKLINSX.

11. lNoHAaTe o drakTope 3KBMBANEHTHOCTN B OKMCINTENbHO-BOCCTAHOBUTENbHbBIX peakuusx.
12. CywHocTb BydbepHoro nenctems, NoHsSTUE o BydbepHo eMKOCTU PacTBOPOB.

13. OCOBEHHOCTN TUTPOBAHMS CUNBHBIX U CNabblX KNCNOT 1 OCHOBAHWIA.

14. KncnotHO-0CHOBHbIE MHOMKATOPSI

15. OCOBEHHOCTN NOCTPOEHMS KPUBbIX TUTPOBAHNS.

16. Tunbl 1 CBOMNCTBA KOMMNEKCHbBIX COEANHEHWNIA, UCMONb3yEMblE B aHAIUTUYECKMX LIensX.

17. KOMNNEeKCcoHbI, Kak TUTPaHTHI.

18. Xapaktepuctmka n aHannmTnyeckme BO3MOXHOCTM KOMMNEKCOHOMETPUYECKOro TUTPOBAHMS.
19. MeTannoxpoMHble NHONKATOPbI.

20. lNepmaHraHaToMeTpus, Kak BapuaHT TUTPUMETPUYECKOro aHann3a, OCHOBaHHbIN Ha peakumsx
OKMCNEHNSA-BOCCTAHOBNEHNS.

21. AHanuTnyeckme BO3MOXHOCTN OKUCINTENbHO-BOCCTAHOBUTENbHOMO TUTPOBAHUS.

22. |_|OTeHLI,VIOMeTpVIFI, KakK npuMep aNeKTpoxXxmMmn4eckoro Metoga aHanmnaa gng nposeneHuns
n3MepeHns pH pacTBOpPOB N NOTEHLIMOMETPUNYECKOIO TUTPOBAHUA.

7.1. OcHOBHas nuTeparypa:
MnuHka, Hukonait NleoHnpnosuy. Obwas xumus : [Yueb. nocobue ans Bysos] / H.J1.M nnHka ; Mop pea.
A.WN.Epmakosa .? 30-e nag., ucnp. ? M. : iuterpan-ipecc, 2004 .? 727c.

AxmeToB, Hannb CubratoBmy.O6was n HeopraHnyeckas XuMus : y4ebHK ons CTyAeHTOB
XMMWUKO-TEXHONOrnyeckmx crneumanbHocTer sy3os / H. C. AxmeTtos .? N3a. 7-e, ctep. ? Mockea :
Bobicwas wkona, 2009 .? 742, [1] c.

Maenos H.H. O6was n HeopraHuyeckas XuMns. [SNeKTPoHHbIN pecypc] - 3-e nsa., ucnp., fon. -
CaHkT- NMeTepbypr: NlaHb, 2011. - 496 c. Pexum gocTyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4034

NabopaTopHbIil NpakTUKyM no obwei xmmmmn: YyebHoe nocobue / O.10. KocToycosa, J1.C.
Manodgoeesa. - M.: ®opym, 2008. - 144 c.: 60x88 1/16. - (MpodeccunoHanbHoe obpa3oBaHue).
(obnoxka) ISBN 978-5-91134-199-2, 3000 3k3. http://znanium.com/bookread.php?book=141351
HeopraHuyeckas xumuns: y4ebHoe nocobue / N.B. Boromonosa. - M.: Anbgoa-M: MH®PA-M, 2009. -
336 c.: nn.; 60x90 1/16. - (MPOPUnb). (nepennet) ISBN 978-5-98281-187-5, 2000 ak3.
http://znanium.com/bookread.php?book=176341

7.2. lononHutenbHasa nuteparypa:

Xumns kpemHus: Yyeb. nocobue / U.C. Benoctoukas. - M.: UH®PA-M, 2004. - 64 c.: 60x88 1/16. -
(CpenHee npodheccroHanbHoe obpasosaHue). (obnoxka) ISBN 5-16-002002-0, 1000 aka.
http://znanium.com/bookread.php?book=82503

Xummnsa HedpTn 1 rasa: yuebHoe nocobue / B.[l. Pg6os. - M.: [ POPYM, 2012. - 336 c.: nn.; 60x90
1/16. - (Bbicwee obpa3zoeaHue). (nepennet) ISBN 978-5-8199-0390-2, 800 3kas.
http://znanium.com/bookread.php?book=328497

MnuHka, Hukonaii NeoHmpoosmy. Obwas xmmns : Yueb. nocobre ans By3os / H.J1.I'muHka ; MNon peg.
E.N.Epmakosa .? 29-e usg., ucnp. ? M. : interpan-lpecc, 2002 .? 727c.

7.3. UHTepHeT-pecypcChbl:

Bonpocbl 1 TeCT-KOHTPONb AN CAMOCTOSTENbHOM PaboThbl MO Kypcy 00wWwas xmmMmns -
http://kpfu.ru/docs/F1546424983/%C2%EE%EF%F0%EE%F1%FB%20%E8%20%F2%E5%F1%F2-%EAS

3apnaHung no kypcy xumun - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf
Kypc nekuuni no gousnyeckom n konnonaHom xmmmm - http://kpfu.ru/docs/F2047204685/chem0014.pdf

MpakTnyeckoe pykoBoOCTBO K nabopatopHbiM paboTam No OU3NYECKOR 1 KONNOMIOHON XUMUN. -
http://kpfu.ru/docs/F1434993556/chem0005.pdf
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Mporpamma 1 Bonpockl A8 caMocTosiTeNbHOM paboTbl o Kypcy "Obwas xumms" -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

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

8. MarepuanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve gncunnnuHbl "Xumng" npegnonaraet UCNONb30BaHWE cnegyowero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:

1. MynbTuMeaniiHbIn NPOEKTOP U HOYTOYK.
2. Tabopatopuv XMMNYECKOro MHCTUTYTA

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHnio 020700.62 "["'eonorusa” n npodpunio nogrotosky reopuamka .
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AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnanubl "Xumma"; 020700.62 "eonorus; 3aeenyowmin kagpeapon, a.H. (npodeccop) Ammpos P.P.

ABTOpP(bI):

Amnpos P.P.

MensiHuesa 3.1., SuraHwmH M.A.
" 201 .
PeueH3eHT(bl):

ranametounHos HO.I.

" 201 r.

PervnctpaunoHHbili Homep
Crpanunua 23 n3 23.
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SHHO AHATVTAHES AR CHCTEMA Kby



