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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 ; 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 aucuunnnHa BkntodeHa B pasaen " 51.6.8 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.

LLincpp komneteHumu npuoﬁpepra:::agcvjlaﬁgm?ﬂenuuu
OK-7
(0bLweKynbTypHbIE CMOCOBHOCTBIO K CaMoopraHmn3aumm n camoobpasoBaHunto
KOMMNEeTeHUnm)
CNOCOBHOCTBIO MCMO/Ib30BaTb OCHOBHbIE 3aKOHbI
OriK-2 €CTECTBEHHOHAY4YHbIX AUCUMMINH B NPOMPECCUOHANbHOW
(npodbeccmoHanbHble NEeATEeNbHOCTU, MPUMEHATb METOAbl MaTeMaT4eckoro aHannaa
KOoMneTeHuunn) N MOOENNPOBAHNS, TEOPETUYECKOrO U SKCMEPUMEHTANbHOIO
nccnenoBaHus
CMOCOOHOCTBIO MOHMMATb CYLHOCTb 1 3HaYeHne uHdopmaummn B
OMK-3 pPasBUTMN COBPEMEHHOIO NHADOPMAaLIMOHHOIO 00LWecTBa,
(NPOCECCHOHANbHbIE Co3HaBartb OHgCHOCTVI N yrpossl, 303H6|/|Karouw|e B 9TOM
KOMMETEHLINM) npouecce, cobnoaaTb OCHOBHbIE TpeboBaHMS
NHGOPMaLUNOHHOK 6€30MacHOCTI, B TOM Y/CNE 3alLUThbI
rocynapCTBEHHOM TaHbl
MK-26 CnocobHOCTLIO BbIOMpPATh Y MPUMEHSITb COOTBETCTBYHOWME
(NMpodpeccmoHanbHble METOAbl MOAENNPOBAHNS OUBNYECKUX, XUMUYECKUNX W
KOMneTeHuunn) TEXHONOrMYeCKMX NPOLLECCOB

B pes3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

obLwpre 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKMX Peakuuid B ra3ax, pacTBopax 1 TBepaon gase,
OCHOBbI XMMUYECKO TEPMOANHAMUKN, KNHETUKM N 3NEKTPOXMMIM

2. DONTXEH yMeTb:

NPUMEHSTb TEOPETMYECKUE 3HAHUS O CTPOEHMUN, UBMEHEHUN COCTaBA M PeaKLUMOHHON CNocobHOCTH
pearnpyrowmx BeLWecTB 4N1s npeackasaHns ocobeHHOCTEN NpoTekaHUs peakLmniia, coctaBa, CTPOeHNs
N CBOMNCTB NPOJYKTOB; N0Nb30BaThCH [lepnognyeckorn CUCTEMONA.

3. 0ONXeH BnageThb:

HaBblKaMN XMMNYECKOro aKCrnepmMmeHTa Cc y4eToM npaBuninn TEXHUKNU 6e3onacHocTn npmn
MCnonb30BaHNN XMMNYECKUX PeakTBOB, aHa/In3a pe3ynbTaTtoB OMNbITOB U CpOpMyJ'IVIpOBaHI/ISI
060CHOBAHHbIX BbIBOOOB, MPOBOANTb aHaNNTN4eCKmne onepaunn, CBA3aHHble C TUTPUMETPUYECKNMI
MeToaamMmm aHanmaa.

4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb 1 FOTOBHOCTb:

BnaneHvne 0CHOBHbIMUM 3akOHaMu 06LWei XM, FOTOBHOCTb MHTEPNPETUPOBATbL 3aKOHOMEPHOCTY B
N3MEHEHWWN CBOWCTB 9N1IEMEHTOB B CBSI3U C X 3NIEKTPOHHBLIM CTPOEHUEM (MONOXEHNEM B
NepuoanNYecKor CUCTEME), MPOrHO3MPOBaTb CBOMCTBA BELLECTB HA NPUMEPE OLHOTUMHbBIX
COEeOVHEHWIA, UMEeTb CNOCOBHOCTb aHaNM3NPoBaTb pPe3dyNbTaThl 3KCNEepPUMeHTa 1 oenatb
060CHOBaHHbIE MPOrHOCTUYECKNE BbIBOLbI.

4. CTpyKTypa u cogepxaHve oUCLUUNAUHBLI Moayns
Obwas TpynoemMKoCTb AUCLMMNANHBI COCTaBNSIET 7 3a4eTHbIX(ble) eanHuu(bl) 252 Yaca(os).

CDopma NPOMEXYTOYHOIo KOHTPONA AnCUNnINHblI 3K3aMeH B 1 ceMecTpe; OTCYTCTBYET BO 2 CeMecCTpe,
9Kk3aMeH B 3 CceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBO Anst AOoMnycKa K 3a4eTy
28 6annos.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 350817 5AE
CtpaHnua 4 ns 21. 111 VHI:I

S OEMALIGH



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

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

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

55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunivHe/ MOaynto
TemaTnyeckum nnaH AUCUUNIUHBI/MOAYNS

Buabl n yachbl
ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywume coopmbl

cemecTpa (B yacax) KOHTpOnsi
MpakTuyeckuellabopatopHbie

3aHaTUA paboTbl

Paspen
N OducunnnuHbl/ CemecTp
Monyns

Nekunn

Tema 1. BBeneHue B
obwmin Kypc
oncunnanHbl "Xnmus".
OCHOBHbIE NOHATUA U
3aKOHbI XMUN. [MncbmeHHoe
1 OcHoBHbIe Knacchbl 1 8 JomMallHee

HeopraHNn4eckKunx 3apaHne
coenviHeHunin. Teopun
CTPOEHMS aToMa.
CTpoeHune anekTPoHHbIX
obonoyex.

Tema 2.
Mepuoanyeckue
CBOWMCTBA aTtOMOB U UX
2. |cOeaHEHUIA. 1 5 4 0 8
[Mepunoanyeckunin 3aKoH.
Mepunoanyeckas
cuctema.

Tema 3. BBeneHue B
COBpPEMEHHbIE TEOPUY
XUMNYECKOWN CBA3N.
MeTon BaneHTHbIX
ceasein. OcobeHHOCTH
3. |pas3nuyHbIX BUOOB 1 6-7 5 0 10
XUMNYECKOWN CBA3N.
MexmonekynspHble
B3aMMOOENCTBUS.
ArperaTHble COCTOSHUSA
BelecTsa.

Tema 4. Xumn4yeckas
TepMoanHaMumKa.

4. |IXumMnyeckoe 1 7-9 5 0
pasHoBecue. KnHetrka
XMIMUYECKUX peakumni

NMucbMeHHoe
JomMallHee
3ajaHue

NMucbMeHHoe
JomMallHee
3ajaHue

10 YCTHbIN onpoc
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Paspen

Moayns

N AducunnnuHol/

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue

3aHATUA pa60Tu

NabopaTopHbie

Tema 5. Xupgkoe

5 |PacTBopoB.
" [KonnuratueHble

ANEKTPONINTDI.

COCTOSHME BellecTsa.
Obwue cBoicTBa

CBOMCTBa PacTBOPOB.
CunbHble 1 cnabble

10-11

NucbMeHHoe
JomaliHee
3agaHue

Tema 6.

OCHOBaHWNA.

KncnoTtHO-0CHOBHbIE
6. |B3anMooencTBus.
Teopuun KUCnoT n

12

NncbmeHHoe
oomauiHee
3agaHue

v dazoBble

CNCTEMDI

Tema 7. OnekTpoxmmms.

" |paBHOBeCcUsi.KonnonaHsbl

[

13-18

NMucbMeHHoe
JomalHee
3ajaHve

obHapyXeHUs 1
onpeneneHus.

KomnnekcHble
coedVnHeHus.

COE€ONHEHWA.

Tema 8. Peakunn B
pacteBopax. [oHsATMe 0
MeToOax pasfeneHus,

Tutpumetpuyeckme
8. [MeTo4bl aHanNn3a.

TepMoanHamumka v
KMHeTMKa peakuunm c
y4acTUEM KOMIMNEKCHbIX

YCTHbIN onpoc

Tema 9.

TUTPOBaHMeE.

pacTBOPOB.

peakuum.

cnabbix KUCMOT U
OCHOBaHWNA.

KncnoTHO-oCHOBHOE
CraHpapTunsaums
9. [OkucnnTenbHO-BOCCTaHA

KncnotHo-ocHoOBHOE
TUTPOBAHWE CUMbHbIX U

BUT&Nbt

Hbl-6

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

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

10.

Tema 10. OnekTpoaHbIe
noTeHumansl.
Xummyeckme NCTOYHUKN
TOKa. DNEeKTPOonn3.
Koppoaus.
OkmcnunTenbHO-BOCCTaH(
TUTPOBaHME.
OcobeHHocTH
cTaHgapTusauuu
TNTPaHToB.ObWwas
XxapaktepucTuka
HemeTannos

BI/IT:?HI:}

08,

NMucbMeHHoe
JomallHee
3agaHue

11.

Tema 11.
OxmncnnTenbHO-BOCCTaH(
TUTPOBAHWE:
nepMaHraHatoMeTpuyec
onpepneneHune
BOCCTaHOBUTENEN U
okucnutenen.

BUTENb}

oe3

ioe

10

NncbmeHHoe
JoomauiHee
3agaHue

12

.|TUTPOBaAHWNE:

Tema 12. Obuwas
xapakTepucTmka
MeTannos.
KoMnnekcoHoMeTpuyeck

onpeneneHne
OTOEJIbHbIX NOHOB
MeTaJIJI0OB N XECTKOCTU
BOLbI

11-13

YCTHbIN onpoc

13.

Tema 13.
AHanutmnyeckune
BO3MOXHOCTU
NOTEHUMOMETPUN:
n3mepeHune pH

14

KoHTtponbHas
paboTta

Tema . UTorosas
doopMa KOHTpoOns

Ok3ameH

Tema . NTorosas
doopma KOHTpons

Ok3ameH

NTtoro

54

72

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. BBepeHue B o611 Kypc aucuunimnHbl "Xummsa'. OCHOBHbIE NMOHATUSA U 3aKOHbI
XMuKn. OCHOBHbIE KJ1laCCbl HEOPraHUYeCckux coeguHeHUn. Teopun CTPOeHUs aTtoma.
CTpoeHue 3neKTPOHHbIX 060n0YeK.

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

PernctpaunoHHbii Homep 350817
Ctpanuua 7 us 21.
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Mporpamma aucumnnuubl "Xumna"; 21.03.01 Hedprerazosoe neno; saasenyowmin kadeapon, A.H. (npodeccop) Amupos P.P.

Mpeaomet xumun. Xumus n reonorns. CoBpeMeHHoe cogepxaHme NoHATUIR: atoM, MOnekyna,
9NEeMEeHT, MPOCTOe U1 CNOXHOoe BewecTso. Annotponus. Monb. 3akoH COXpaHEeHMs MacChbl BELLECTB.
3akoH NOCTOSIHCTBA COCTaBa, YCNoBuMs ero cobnoaerns. JanbToHnabl u 6epTonnnabl. 3aKoH
ABoranpo. MonbHbli 06beM. YpaBHeHue KnaneipoHa-MeHaeneesa. CTpoeHve atoma no
Bopy-3ommepenbay. KeaHToBble ymcna. MNMpuHumMn HanmeHbluen sHeprun. MpuHumn Maynu.
Mpaswuno N'yHoa. BonHoBbIE CBOWCTBA 9N1eKTPOHa, cooTHoweHue Jlyn ne bpoiinsa. BonHoBas
PYHKLMS. DNEKTPOHHbIE opbutanu.

naboparopHas pabora (8 4aca(oB)):

BaxHerwme knaccbl HEOpraHMYeCknx CoOeaMHEHNIA: okcuabl (Nepokcuapbl), KNCNOTbl, CONKN (CpenHue,
KMCIble, OCHOBHbIE, ABOMHbIE, CMELlAaHHbIE, KOMMIEKCHbIE).

Tewma 2. Nepuoanyeckme CBOMNCTBA aTOMOB M UX coeauHeHu. NMepnoaonyeckuin 3aKoH.
MNMepunoaouvyeckas cucrema.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Meproaunyecknii 3aKoH 1 neproanyeckas cucrema. OCo6eHHOCTM 3anOHEHUS aTOMHBbIX
opbuTtaneii. s-, p-, d-, f-anemeHTbI. NeproanyHOCTL CBOMCTB aTOMOB. Paanycbl aTOMOB 11 MOHOB.
MloHM3aLmMOoHHblEe NOTEeHUManbl U SHEPrus CPOACTBA K 9NEKTPOHY, U3MEHEHWE MO nepuogam u
rpynnam. 9neKTpooTpuuaTeibHOCTb 3/IEMEHTOB N €€ U3MEHeHMe No Nepuoaam v rpynnam.
BropuyHasa nepnoanyHocTb. CTpoeHne aapa. PagnoakTnBHOCTb. PacnpoctpaHeHHOCTb U
YCTONYMBOCTb SNEMEHTOB B Npupoae.

naboparopHasi pabora (8 yaca(oB)):

ONeKTPooTPpULATENbHOCTL 3IEMEHTOB N €€ M3MEHEHMe MO nepuogam v rpynnam. BropuyHas
nepuoanyHocTb. CTpoeHne aapa. PagnoakTMBHOCTb.

Tema 3. BBeieHue B COBpeMeHHble TEOpUU XMMUYECcKoW cBsidn. MeTo BaneHTHbIX CBA3eN.
Oco06eHHOCTN pa3nNyYHbIX BUAOB XMUMMYECKOW cBA3N. MeXMonekynsipHbie B3auMoOeACTBUS.
ArperaTHble COCTOSIHUSI BeLL,eCTBa.

JIeKLMOHHOe 3aHsiTue (5 4aca(oB)):

PassuTtre Teopun xmmmnyeckom ceA3n n saneHTHocTn. Teopusa Koccens u Jlbtouca.
KBaHTOBOXMMMYECKNE TEOPUM: CNIMHOBAS TEOPUS, TEOPUS BANEHTHbIX CBA3EN, TeopUs
MONEKyNsApHbIX opbuTanein. KosaneHTHasi CBS3b: MEXaHU3Mbl 06pa30BaHUS (OOMEHHBIN,
JOHOPHO-aKLENTOPHbINA) U CBONCTBA (3HEPrus, AnnHa, yron CBA3un, HachbIWaeMoCTb,
HanpaBNeHHOCTb, NonApn3yemocTb). Curma n nu-cesasu. Mmbprnansaums opbutanei.
MeTtannnyeckas, noHHas, BogopoaHas cea3n. Cunel BaH-nep-Baanbca. OpneHTaumoHHoe,
WHOYKUMOHHOE 1 ONCNEPCUOHHOE B3anMoaencTems. SHeprusa n npupona MMB no cpaBHeHuMto ¢
SHeprven n NPMPOOoNn XMMmNYeckom ceasn. MexmonekynspHas BoOOpOAHASA CBA3b.

naboparopHas pabora (10 4aca(oB)):

3aBMCUMOCTb (PU3MNYECKMNX CBOMCTB BELECTB C MONEKYNSPHOM CTPYKTYpPOW OT Xxapaktepa MMB.
BnusHue BooopoaHo cBaA3n Ha puamndeckne ceoinctea BelwecTs. OCOBEHHOCTN OU3NYECKIMX
CBOICTB BOAbI.

Tema 4. Xumnueckaa rTepMmoauHammka. XumMmmyeckoe pasHosecue. KuHeTuka XxmmMmyeckux
peakuuu

JNeKLMoHHoe 3aHsiTne (5 4yaca(oB)):

XvMuyeckas TepMoanHaMmka u xMMmyeckas KuHeTuka. TepmoanHammyeckme napameTtpbl 1
dOYHKUUKN COCTOSAHNSA cucTeM. [epBblii 3aKOH TepMOANHAMUKN. BHYTpPEHHSS SHeprusa n sHTanbnms
CVCTEMBI, CBS3b C TEMNOBbLIM adhdpekToM peakumun. CTaHaapTHas sHTanbnns 06pas3oBaHns BELECTB
Kak Mepa ctabunbHOCTM MX. DHTPONUS Kak Mepa becnopsiaka cuctembl. dHeprus Mmbbca n ee
N3MEHeHVe B XMMMYeCKNX npoueccax. Bropoi 3akoH TepmoanHammkn. Kpntepum
CaMOomnpon3BOJIbHOrO NPoTeKaHms peakumnn. FoMo- 1 reteporeHHble cucTeMbl. CKOPOCTb XUMUYECKUX
npoueccos. 3akoH AencTayowmnx Macc. PakTopbl, onpeaensiowme CKOPOCTb XMMUYECKUX peakLni.
KoHcTaHTa ckopoct. MonekynspHOCTb 1 nopsaok peakumun. Npasuno BanT-INoddha. SHeprus
akTmBaumun. YpaeHeHne Appenunyca. Katanus n nHrnbuposaHune. Peakumm aBtokatanntuyieckume,
nocneposatesfibHble, napanniefbHble, CONPSXeHHble, LenHble. XMMU4yeckoe paBHOBECUE: UCTUHHOE U
NnoxHoe. KoHCTaHTa XMMNYecKoro pasHoBecus. BnnsHmne pasnuyHbix g0akTopoB Ha paBHOBECHE.
MpuHuun Je-lWarenbe - bpayHa.

naboparopHas paborta (10 4aca(oB)):
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BnusHne Temnepartypbl Ha CKOPOCTb XMMUYECKOM peakuun. KOHCTaHTa XMMUYEeCcKoro paBHOBECUS,
cnocobbl onpeaeneHns.

Tema 5. XKugkoe cocrosiHue Bew,ectsa. O6Lme cBoncTsa pacTsopoB. KonnuratueHble
CBOMCTBa pacTBOpPOB. CunbHbIe U cnabble aNeKTPOonUThbI.

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

VcTuHHbIE pacTBopbl. PacTBOpeHue kak omnanko-xmMmyecknin npouecc. Boaa kak pactsoputens.
ConbeaTauusa n rugpataums. Conbeatbl 1 rmgpartbl. PactBopnMocTb BewecTs. BnvsHue
Temneparypbl, AaBfeHUs, NPUPOabl PACTBOPEHHbIX BEWECTB U PACTBOPUTENS HA PaCTBOPUMOCTb.
3akoH ["'eHpu. dunarpamma coctosiHMS BoAbl. KonnuratveHble CBONCTBA PACTBOPOB. DNEKTPONUTDI U
HEeaNeKTPONUTbl. DNEKTPONNTMYECKAs AMCcoumaumns, MexaHnam guccoumaumn. 'magparaums NOHOB B
pactBope. CunbHble 1 cnabble anekTponuTbl. CTeneHb auccoumnaLmm anekTPoONnToB, BINSHNE HA
Hee pas3nunyHbix doakTopoB. KoHcTaHTa auccoumaunn. 3akoH pasbaeneHns Octeanbaa.
naboparopHas pabora (4 4aca(oB)):

Cnocobbl BblpaxeHus cocTaBa pacTBopa: MONSPHOCTb, MONSANBHOCTb, MaccoBas, 06 beMHas v
MOfbHas fonun 1 npoueHTol. CTeneHb guccounaunm anekTponnToBs, BANSIHAE HA Hee pasnNyHbIX
pakTopOB.

Tema 6. KNCnoTHO-0CHOBHble B3auMoaencTsns. Teopmu KUCoT 1 OCHOBaHUMN.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Teopuun KMCnoT 1 ocHoBaHum AppeHunyca, bpeHctena un Jlbtonca.

naboparopHas pabora (4 4aca(oB)):

Teopwun kucnot n ocHoBaHuin AppeHuyca, bpeHctena n Jlbtonca. CxoAcTBO 1 pa3nnyne B NOHATUSAX
KMCNOTbl U1 OCHOBAHWS, KUCNOTHO-OCHOBHOM B3aMMOENCTBUM U €ro NPOoOyKTax B Pa3HbIX TEOPUSIX.

Tema 7. dnektpoxumuns. Pas3osblie paBHoBecus.KonnonagHbie CUCTEMbI

JNeKLMoHHoe 3aHsiTne (5 Yaca(os)):

Knaccundpumkaums no arperatHoOMy COCTOSIHUIO.

naboparopHasi paborta (5 yaca(oB)):

LwncnepcHble cnctembl. Knaccudoukaums no arperatHoMy coctosiHuioo. KonnongHole pacTeopbl.

Tema 8. Peakuum B pactBopax. [ToHsiTUE O MeTOpax pa3aeneHus, o6HapyXeHus n
onpepneneHnsa. Tutpmmerpuyeckme metoabl aHannsa. KomnnekcHble coegUHEHUs.
TepmoaouHaMuKa n KMHETUKa peakLUui ¢ y4acTueM KOMMIeKCHbIX COeAUHEHUN.

neKkumnoHHoe 3aHsiTne (5 yaca(os)):

TpyaHopacTBopuMble anekTponuTel. [MponsseaeHne pacTBOpMMOCTU. BnmsiHue Temnepartypbl,
OLHOVMMEHHbIX MOHOB 1 pH Ha pacTBopuMOCTb BelwecTB. Kputepun o6pasoBaHns 0caakos.
Mmoponna coneir. MMoponna conel No KaTMoHy 1 aHnoHy. MexaHuam rugponunsa. BnvsHue npmpoibl
conu, 3apsaa, pafmyca MOHOB Ha UX rmaponmayemMocTb. CTeneHb U KOHCTaHTa ruaponusa. BnnsHue
KOHLeHTpauuii, Temnepatypbl 1 pH Ha cTeneHb ruaponunsa coneil. KoopanHaunoHHas Teopust
BepHepa: LeHTpanbHblil aToM, NraHabl, KOOPAVHALMOHHOE YMCO0, 3apsiL KOMMNEKCHOro MOHa,
BHELHSAS U BHYTPEHHSIS cdoepbl. TUNUYHbIE KOMNnekcoobpasosaTtenu 1 nuraHabl. PakTopbl,
onpegnensiowme cnocobHOCTb aTOMOB M MOHOB BbICTYMNaTb B KAYECTBE LIEHTPaNnbHOro atomMa u
nuraHnos. [leHTaTHOCTb nnrannoB. HomeHknaTypa KoopANHALMOHHbBIX COEANHEHWI, N3OMEPUSI.

naboparopHas pabora (5 yaca(oB)):
Mmoponua conei. MMaponna conei no KaTMoHy U aHUOHY.

Tema 9. KUCNOTHO-OCHOBHOE TUTpOBaHMe. CTaHaapTM3aums pacTBOpoOB.
OkucnnTenbHO-BOCCTaHOBUTENbHbIE peakumn. KNCNOTHO-OCHOBHOE TUTPOBaHUE CUNbHbIX U
cnabblX KUCNOT U OCHOBaHUM.

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Lunccoumnaums Boapbl, KOHCTAHTa AMccoumauunmn n MOHHoe NpouaseneHne. BoaoopoaHblii nokasaTenb
(pH). MoHsiTne o BydbepHbIX pacTBopax.

naboparopHas pabora (2 4aca(oB)):

OKMCANTENbHO-BOCCTAHOBUTENbHBIE peakLmm, X Knaccmgmkaumm (BHyTPUMONEKYNSPHbIE,
MEXMONEKYNSIPHbIE, CAMOOKMCNIEHNe-caMoBoCcCcTaHoBNeHME). [Moabop KoahpULMEHTOB METOAOM
9NEeKTPOHHOro banaHca.
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Tema 10. dnekTpoaHbIe NOTeHUManbl. XMMUYECKMe UCTOYHUKM ToKa. dnekTponus. Koppo3sus.
OKMcNuTEeNbHO-BOCCTAHOBUTENbHOE TUTpoBaHUe. Oco6eHHOCTU cTaH4apTU3aumMm
TUTpaHTOB.O6LLLas XapaKTepucTuka HeMeTannoB

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

CTtpoeHue atoma 1 BaneHTHoCTK p-anemeHToB llI-Vila noarpynn. IameHeHne atoMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLUMAN0B, CPOACTBA K 9NEKTPOHY, dNeKTPOOTpULAaTENbBHOCTEN 31EMEHTOB MO
nepuogam n rpyrnnam. IameHeHne ycTom4nBoCcT COEOMHEHUI C BbICLIEN CTEMNEHbIO OKUCEHWS
aToMOB MO rpynnam. XapakTep XMMNYeckoi cBsi3n B coeanHeHmnsx. CKNOHHOCTb K 06pa3oBaHmto
KaTUOHHBIX N @HUOHHBIX OOPM, KoMnnekcoobpasoaHme. OCOBEHHOCTM CBONCTB COeANHEHWI
anemeHToB |l n VI nepnonos. IameHeHne KUCNOTHO-OCHOBHbIX U METaNINYeCKnXx CBONCTB 9/1IEMEHTOB
no rpynnam n nepuogam.

naboparopHas pabora (4 4aca(oB)):

Pepokc-noteHumnan Kkak KonnyeCcTBeHHas XapakTepucTka OKUCINTENbHO-BOCCTAHOBUTENbHbIX
cucteMm. YpaBHeHne HepHcta. CTaHoapTHLIM 1 peanbHblid noTeHunanbl. BoaopoaHbiil anektpoa u
9NeKTpoObl CpaBHeEHMS. ["anbBaHNYECKME SNIEMEHTbI. DNEKTPOXUMUYECKWNIA PSS HAMPSAXEHNI
meTannoB. KOHUEHTPAUWOHHbIE Lenu. AKKyMynaTopbl. Penokc-noteHuman n HanpasneHme
npotekanns OBP. OnekTpoxuMmyeckasi KOppo3nsi METANNOB, CNOCODObI 3aWNTbLI OT Hee. DNEeKTPoNn3
pacnnaBoB 1 pacTBOpoOB. VIHepTHbIE N akTUBHbIE 9nekTpoabl. CXxeMbl NPOLECCOB Ha aneKTpoaax.

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

JNIeKLMOHHoe 3aHsiTue (4 Jyaca(os)):

nepMaHraHaToMeTpuyeckoe onpeneneHne BOCCTAaHOBUTENEN N OKUCIIUTENEN.
naboparopHasi pabota (4 4aca(oB)):

OKmMcnnMTenbHO-BOCCTAHOBUTENBHOE TUTpOBaHMeE

Tema 12. O6w,asn Xapaktepuctuka metannos. KoMnjiekCoHOMeTpuyeckoe TUTpoBaHUe:
onpepeneHne otaesibHbIX MOHOB MeTaNnoB N XXeCTKOCTU BOA4bl

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

OcobeHHoCTU cTpoeHus atoma. [onoxeHne B nepuoamnyeckon cucteme. Metannumyeckas cBsidb U
ee ocobeHHocTU. MpoBOAHMKIN, MONYNPOBOOHNKN, ON3NEKTPUKN. Haxox oeHme MeTannos B Npupoae.
Pyabl, nonumetannunyeckme pyabl. NpuHuunel oboraweHns pya. Obwmue cnocobbl nony4yeHns
MEeTannoB: NMPOMeTanNyprusl, rmgpomMeTannyprus, anektpometannyprus. Cnocob nonyd4eHms ocobo
YMCTbIX METANNOB (TEPMNYECKOE Pa3NIOXeHne KapboHUIOB, MOAMOOB 1 APYrMX COeANHEHNIN), MeToq
30HHOI NNaBKW.

naboparopHasi pabora (4 4aca(oB)):

YCTONYMBOCTb KOMMNEKCHbIX YacTuL, B pacTteopax, Xxapakrtep guccounaunm (nemeqHaﬂ, BTOpI/I‘-IHaﬂ).
CTyI'IeH‘-IaTbIe 1 obLMe KOHCTaHThI YCTONYMBOCTMW. KJ'IaCCI/ICpVIKaLI,I/IFI KOoOopOMHaUMNOHHbIX COeOVHEHNA.

Tema 13. AHanuTU4YeCckme BO3MOXHOCTU NOTEHLUOMETPUN: n3amepeHume pH
JNleKLMoHHOoe 3aHsiTne (4 4yaca(os)):

AHannTU4eckne BO3MOXHOCTM NOTEHUMOMETPUN: n3amepeHne pH
naboparopHas pabora (4 4aca(oB)):

BnnsHne Temnepatypbl, 0HOUMEHHBIX NOHOB U PH Ha pacTBOPUMOCTb BELLECTB.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNSA)

PernctpaunoHHbii Homep 350817
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CrtpaHnua 11 n3 21.

Buabl
Paspen CemecTp Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl cemecTpa paborthbl (B wacax) pa6oTb
CTyAOeHTOB
Tema 1. BeegeHue B
obwuii Kypc
ONCUUNAUHBL "Xumns".
OCHOBHbIE MOHATUA 1
3aKOHbl XUMUN. NOAroToBKA
_ OcCHOBHbIe Knacchbl 1 1-4 |gomawrero 8 JomalHee
HeopraHn4yeckmnx 3apaHue
coeavHeHun. Teopun salaniA
CTPOEHNS aToMa.
CTpoeHne aneKTPOHHbIX
obonoyexk.
Tema 2.
lMepuoanyeckme
CBOWCTBA aTOMOB U UX noaroToBka
.|coennHeHnin. 1 5 |oomauwHero 8 AomalliHee
[Meproanyeckunin 3aKoH. 3apaHus ananue
lMepuoanyeckas
cuctema.
Tema 3. BeegeHve B
COBpPEMEHHbIE TEOPUU
XUMNYECKOW CBA3MN.
MeTon BaneHTHbIX
cesizeit. OcobeHHOCTH NMoAroToBka
.|pasnnyHbIX BUOOB 1 6-7 |ODomaluHero 10 ggxaaﬁmf ©
XVIMUYECKOW CBA3MW. 3agaHus
MexMonekynsipHble
B3aMMOOEeNCTBUS.
ArperaTHble COCTOSHUS
BelecTBa.
Tema 4. XuMunyeckas
TepMoanHamumKa.
.|Xnmunyeckoe 1 7-9 |OAroTOBKA K 10 YCTHbI ONpoC
paBHoBecue. KuHetnka yCTHOMY onipocy
XUMUYECKUX peakumni
Tema 5. Xupgkoe
COCTOSIHME BellecTBa.
Obuwwme cBoicTBa
|PacTBOPOB. 2 | 10-11 H‘Sﬂ?&ﬁiﬁ? 4 AoMalliHee
KOJ’I}JVII'aTVIBHbIe 3ananms 3apaHue
CBOWCTBa pacTBOPOB.
CwvnbHble 1 cnabble
9NEKTPONNUTHI.
Tema 6.
KncnotHo-oCHOBHbIE noaroToBka
.|B3anmMonencTeuns. 2 12 |momawHero 4 AomalliHee
Teopun KUCNOT n 3apaHus sanahne
OCHOBaHWiA.
Tema 7. OnekTpoxnuMms.
da3zosble 5 13-18 Egﬂgﬂg:r'(g 5 nomailHee
‘lpaBHOBecus.KonnongHole 3anaHms 3anaHue
CUCTEMBI
PernmcTpaumnoHHblii Homep 350817 OAEKTPOHHEBEH
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 8. Peakunn B
pacTteopax. [NoHaTne o
MeToLax pasfeneHuns,
obHapyXeHus 1
onpeneneHuns.
Tutpumetpunyeckmne
8.|MeToabl aHannaa. 2 1-4
KoMmnnekcHble
COeOVNHEHNS.
TepmognHamumka n
KWHeTnKa peakuum ¢
y4acTueM KOMMIEKCHbIX
coegunHeHunN.

Ntoro 54

noaroToBka K 5

THbIM ON
YCTHOMY Onpocy ye onpoc

5. ObpasoBatesibHble TEXHONIOrUK, BK/TIKOYAA UHTEepaKTUBHbIe hOpMbl 06yUeHUs
- KOMMbIOTEPHbIE NPe3eHTauumn nekumi

- MHTEPaKTMBHbIV ONPOC No TeMaM nabopaTopHbIX paborT;

- pa3bop KOHKPETHbIX CUTyauunii (BONPOCOB) NOCNE MHTEPAKTUBHOIO OMNPOCa;

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B o6 Kypc aucuuniuHbl "Xummus'". OCHOBHbIE NMOHATUSA U 3aKOHbI
xuMun. OCHOBHbIe KJlaCCbl HEOpraHU4Yeckux coeguHeHUn. Teopum cTpoeHnsa atoma. CtpoeHue
3NEeKTPOHHbIX 000N0YeK.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

1. OnekTpoHHas oopMyna BHEWHEro SHEPreTU4eckKoro ypoBHs ?75s25p2 cooTBETCTBYET atoMy
anemeHTa: a) 38Sr 6) 32Ge B) 42Mo r) 50Sn 2. B atome TuTaHa 4ncno ceoboaHbix 3d-opbutaneit
paBHo:a)06)18B)2r)3

Tewma 2. Nepuoanyeckme cBOMNCTBa aTOMOB M UX coeanHeHu. NMepnoanyecknim 3aKkoH.
Nepunoaouyeckas cucrema.

noMalHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:

3. B psny xumunyecknx anemeHTtoB C - Si - Ge - Sn HemeTannmyeckre CBOWCTBA: a) BO3pacTaroT 6)
yObIBaIOT B) HE U3MEHSAIOTCA ') UBMEHSAIOTCS HEMOHOTOHHO 9. B psay okcugos SiO2 - P205 - SO3 unx
KMCNOTHbIE CBOWCTBA: a) NOCNeaoBaTeNibHO HapacTatoT 6) He N3MeHsIOTCS B) ocnabeBatoT r)
N3MEHATCA HEMOHOTOHHO 10. Ykaxute oopMmyny okcuaa C HauMeHee Bblpa>XeHHbIMU OCHOBHbIMU
ceorictBamu: a) Na20 6) BeO B) MgO r) BaO pg) Li20

Tema 3. BBeaeHue B COBpeMeHHble TeOpUN XMMUYECKow cBA3N. MeTon BaneHTHbIX CBA3EN.
Oc06eHHOCTN pa3NNyYHbIX BUA,OB XMMMUYECKOW cBA3N. MeXMonekynsipHblie B3auMoOeACTBUS.
ArperaTHble COCTOSIHUSA Bell,ecTBa.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

PernctpaunoHHbii Homep 350817
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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. dnekTpoxmumus. da3oBble paBHOBecus.KonnongHbie CUCTEMDI
noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:

10. OkncnuTenbHble CBOMCTBA NPOCTbIX BELWECTB BO3PACTaloT ClieBa Hanpaso B psaax: a) Xnop,
6pom, doTop 6) 6poM, xnop, dTop B) cepa, BOAOPOL, KUCOPOA ) yrnepol, a3oT, KUCnopon
Tema 8. Peakuuu B pactBopax. MoHATUe 0 MeTogax pa3neneHusi, o06HapyXeHus u
onpegeneHus. TuTpuMmeTpuueckme Metoabl aHanusa. KomnnekcHble coeAiMHEHUS.
TepMoauHaMMKa U KUHETUKa peakL Uil C y4acTUeM KOMMNEKCHbIX COeAUHEHUM.

YCTHbI ONPOC , NPUMEpPHbIE BONPOCHI:
Tema 9. KucnotHo-ocHOBHOe TUTpoBaHue. CTaHoapTM3auus pacTBOpOB.

OKucnuTenbHO-BOCCTaHOBUTENbHbIE peakuumn. KucnotHo-oCHOBHOE TUTPpOBaHWNe CU/IbHbIX U
cnabbiX KUCNOT U OCHOBaHUNA.

Tema 10. dneKTpoaHbIe NOTeHUManbl. XMMUYECKMe UCTOYHUKMN ToKa. dnekTponus. Kopposus.
OKMcNuTeNnbHO-BOCCTAaHOBUTENbHOE TUTpoBaHUe. Oco6eHHOCTU cTaHaapTU3aumMm
TUTpaHTOB.O6LLLAA XapaKTepucTuka HeMeTannoB

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

Tema 12. O6w,asn XapakKkTepuctuka Metananos. KOMHHEKCOHOMETqueCKOe TUTpOBaHUe:
onpepapeneHune otaesibHbIX MOHOB MeTaslZ1IOB N XXeCTKOCTU BO O bl

Tema 13. AHanUTUYeCcKMe BO3MOXHOCTU NOTEHUUOMETPUM: uamepeHue pH

KTPOHHEBH
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Tema . UToroBasi oopma KOHTpOns
Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:
NPUMEPbBI BUNETOB 4J14 NMPOBEOEHNA TEKYLWENO KOHTPOJA

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:

PernctpaunoHHbii Homep 350817 SAEKTPOHHBH
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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

KETPOHHBH
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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~ ~— — ~—

~ ~— — ~—

PernctpaumnoHHbii Homep 350817 - PAEKTPOHHBIH
Ctpanunua 16 n3 21. il VHHBEP‘CFITET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



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

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 BydpepHOro neincTeums, NoHsaTME 0 BydepHOn eMKOCT 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. NepmaHraHaToMeTpust, Kak BapuaHT TUTPUMETPUYECKOrO aHann3a, OCHOBAHHbIV Ha peakuusix
OKWUCNEHUS-BOCCTAHOBNEHMS.

21. AHanUTNYecKmne BO3MOXHOCTU OKUCIUTENBHO-BOCCTAHOBUTENBHOMO TUTPOBAHUA.

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

7.1. OcHOoBHas nuTteparypa:

1. MnnHka H.J1. Obwas xumus. M. UHterpan-MNpecc. 2008. 727 c.

2. AxmeTtoB H.C. Obwas 1 HeopraHuyeckast XuMusi [9nekTpoHHbIA pecypc] : y4ebHMK. - DNEKTPOH.
naH. - Cl6. : NaHb, 2014. - 744 c. - Pexum gocTyna:
http://e.lanbook.com/books/element.php?pl1_id=50684

3. Maenoe H.H. Obwas n HeopraHuyeckas xmmus. [9NeKTPOHHbI pecypc] - 3-e uag., nenp., gon. -
CaHkT- lNMeTepbypr: laHb, 2011. - 496 c. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4034

4. HeopraHuyeckas xumus: yyebHoe 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

5. Ceepanosa H.[0. Obwas n HeopraHnyeckas XMMUs: 3KCNePUMEHTaNbHbIE 3a4a4M N YNPaXHEHNS.
[OnekTpoHHbIN pecypc] - CaHkT-MeTepbypr: NlaHb, 2013. - 352 c.

Pexwum goctyna: http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=13007

7.2. lononHutenbHasa nuteparypa:

1. Xumusi HedpTn 1 rasa: yyebHoe nocobue / B.L. Psi6os. - M.: N[ ®OPYM, 2012. - 336 c.: un.;
60x90 1/16. - (Bbicwee obpazoBaHue). (nepennet) ISBN 978-5-8199-0390-2, 800 aKa3.
http://znanium.com/bookread.php?book=328497

2. MnuHka H.J1. 3apgaumn n ynpaxHeHus no obwein xumun. - M.: MiHterpan-lpecc, 2008.-240 c.

3. B nomoLub NepBOKYPCHUKY NPW N3Y4EHWUN OBLWER N HEOPraHNYECKO XUMUN.
YyebHo-MeToan4eckoe nocobue/ KasaH. dpenep. yH-T; [Hayy. ped.: 4.X.H., npodp. P.P. AMupos. -
KasaHb: [KasaHckuii yHuBepcuteT], 2014. - 56 c.

7.3. UHTepHeT-pecypcChbl:

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

3apnaHung no kypcy xumun - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf
Kypc nekuui 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
HanpasneHnto 21.03.01 "Hedoterasosoe neno" n npounto NnoaAroToBKN He NPeayCcMOTPEHO .
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