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Mporpammy ovcumnnuHbl paspabotan(a)(1) 3aBenytowmii kadenpoi, o.H. (npogpeccop) Amnpos P.P.
Kadbenpa HeopraHmnyeckom xumum Xvmnyeckuinm nHctutyT um. A.M. byTtneposa ,
Rustem.Amirov@kpfu.ru ; ManantanHos W.®. ; MatnatynmHd A K. ; MegsHuesa 3.11., 3uraHwmnH 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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PacwmcpoBka
LLincpp komneteHumu npuobpeTaeMor KOoMNeTeHLUN
MK-1 CaMOoCTOSATENbHO NprMobpeTaTb HOBbIE 3HAHWS, UCMOMNb3YS
(npodhbeccmoHanbHble COBpPEMeHHble 0b6pasoBaTenbHble N MHAPOPMALMOHHbIE
KoMneTeHuunn) TeXHONormu
Sl MCMNONb30BaTbh OPraHM3auMOHHO-MPaBOBblE OCHOBbI
(MpocpeccuoHanHele n aBnqueCKompm npean I/IHVIManeJ'IbCKOVI NeaTenbHOCTH
KOoMreTeHuun) ynp peanp
MK-2 MCMNONb30BaTb OCHOBHbIE 3aKOHbl €CTEeCTBEHHOHAaY4YHbIX
NUCLUUNNH B N NOHaNbHOM OeATeNbHOCTU, MPUMEHSATb
(MpOCPECCHOHANbHbIS ﬂe%l,ubl MaTeMFEIDTOVIOlt-I):gISOI?O 2Han33aﬂ3 M(?,EI,GHSCOB,&HBIH °
KoMMeTeHuunn) P ’

TEeOopPETUHECKOro n aKcrnepmMMeHTasibHOro nccnenosaHuns

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

o6lLre 3aKOHOMEPHOCTU MPOTEKaHNS XMMUYECKMX peakLmii B ra3ax, pacTBopax v TBepOoii gase,
OCHOBbI XMMNYECKON TePMOANHAMUIKUA, KUHETUKIN 1 SNEKTPOXMMIM

2. IONXEeH yMeTb:

NPUMEHATb TEOPETMYECKME 3HAHNSA O CTPOEHUN, UBMEHEHUM COCTaBa U peakLMOHHON crnocobHocTH
pearnpyrowmnx sewectB onsd npencka3aHns 0CcobeHHoCTE npoTeKaHns peakuuin, coctasa, CTPOEHUS
N CBOWCTB NPOLOYKTOB; NO/b30BaTbCA I'Iepl/lonmquKoM CUCTEMOM.

3. 0OMXEeH BnageTb:

HaBblKaM XMMNYECKOro aKCrepmMmeHTa Cc y4eToM npasunn TEXHNUKHU 6e3onacHocTn npun
NCMonb30BaHNN XUMUNYECKUX PEaKTUBOB, aHann3a pe3ybTaTtoB OMnbliTOB 1 OOPMYTNPOBaHUS
0060CHOBAHHbIX BbIBOOOB, NMPOBOAUTb aHaIUTUHECKKE onepaunn, CBA3aHHblIe C TUTPUMETPUYECKUMIA
MeToaamMm aHanmaa.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

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

4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLMMIIMHBI COCTaBNseT 5 3a4eTHbIx(ble) eanHuL(bl) 180 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 3a4eT B 1 ceMecTpe; ak3aMeH BO 2 CEMECTpeE.

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

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucUUnIMHe/ MOAYNIO
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 4 ns 22. 111 yHlf[
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Buabl v yachbl
ayauTOpHOM paboThbl,
Henens VX TPyA0EMKOCTb Tekywue copmbl

cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUA paborbl

Paspen
N ducumnnuHbl/ CemecTp
Monayns

Nekuun

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

" [HeopraHmyeckumnx
coeauHeHunn. Teopun
CTPOEeHus aToma.
CTpoeHune anekTPOHHbIX
obonoyex.

jgomauiHee
1 1-4 2 0 8 3aJaHune

Tema 2.
MNepuoanyeckune
CBOMCTBA aTOMOB U X JomallHee
2. |coe QVHEHWIA. 1 5 3 0 4 3agaHue
[Meproanyeckunin 3akoH.
Mepnoanyeckas
cuctema.

Tema 3. BBeneHue B
COBpPEMEHHbIE TEOPUN
XUMNYECKON CBA3N.
MeTon BaneHTHbIX
cBsasenn. OcobeHHOCTH
3. |pa3nuyHbIX BUOOB 1 6-7 3 0 6
XUMNYECKON CBA3N.
MexmMonekynsipHble
B3aMMOLOENCTBUS.
ArperaTtHble COCTOSHUS
BelecTBa.

Tema 4. Xumnyeckas
TepMoanHamumka. noMallHee
4. IXvMunyeckoe 1 7-9 3 0 4 3ajaHve
pasHoBecue. KnHetrka
XUMUYECKUX peakumm

Tema 5. Xupokoe
COCTOSIHWE BelecTsa.
ve CBONCTB
S:cuiagpco; ored AomalHee
5. KonnuraTnBHbIe 1 10-11 3 0 4 3amaHue
CBOWCTBA pacTBOPOB.
CunbHble 1 cnabble
SNEKTPONNTHI.

Tema 6.
KncnoTHO-OCHOBHbIE
6. |B3anmoencTeuS. 1 12 4 0
Teopun KMCnoT un
OCHOBaHWA.

YCTHbI ONpOC

5 YCTHbI OnpocC

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 7. OnekTpoxmmms.
v da3zosble 1
" |paBHoBecus.KonnongHsbl
CUCTEMbI

Tema 8. Peakunn B
pacteopax. [oHsATMe 0
MeToOax pasfeneHus,
obHapyXeHUs 1
onpeneneHus.
Tutpumetpuyeckme JoMallHee
8. |[MeToabl aHanu3a. 2 1-4 4 0 4 3apjaHue
KomnnekcHble
coeauHeHNs.
TepMoanHamumka v
KMHeTMKa peakuunm c
y4acTUEM KOMMIEKCHbIX
coeNHEHNN.

Tema 9.
KncnotHo-ocHOBHOE
TUTPOBaHME.
CraHpapTtusauus
pacTBOpPOB. JomMaluHee
9. |OkmcnnTENbHO-BOCCTAHABUTIRNbHbIG-6 4 0 2 3agaHune
peakumu.
KncnotHo-ocHOBHOE
TUTPOBAHWE CUMbHbIX U
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.
OxkncnuTenbHO-BOCCTaHQBUTENbHIOE
TUTPOBaHUE: JomaliHee
11.|nepmaHraHaTomeTpuyeckoe?2 10 0 0 3 3ajaHve
onpeneneHne
BOCCTAHOBUTENEN U
OKUCNNTENEN.

JomallHee
13-18 0 0 5 3agaHue

[

10 YCTHbIA ONpoC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHuua 6 13 22. EiE YHH

S OEALIK G



Mporpamma ancumnnuubl "Xumma"; 020700.62 "'eonorus; 3aseyowmin kagoeapon, a.H. (npodeccop) Ammpos P.P. , ManantonHos W.&P.
Matnarynun A.K.

Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpoOnsi
Nekumu MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI

Tema 12. Obwas

XapaktepucTtumka

MeTannos.

KoMmnnekcoHomeTpuryeckpe KOHTpOnbHas
12.|TutpoBaHue: 2 11-13 4 0 3 pabota

onpeneneHne

OTOeNbHbIX NOHOB

MeTannoB MU XeCTKOCTU

BOAbl

Tema 13.

AHanntunyeckme
13.|BO3MOXHOCTH 2 14 0 0 2

NOTEHUNOMETPUN:

n3mepeHne pH

Tema . ITtorosas 1 0 0 0 3ayet

doopMma KOHTpOns

Tema . Ntorosas 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 (8 4aca(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.

NeKLuMoHHoe 3aHsiTne (3 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 (4 4aca(oB)):
Tema 3. BBeeHue B COBpeMeHHble TEOPUU XMMUYECKOW cBsi3n. MeTo BaNeHTHbIX CBA3eN.

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Ctpanunua 7 us 22. il VHI:I
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NeKuMnoHHoe 3aHsiTne (3 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.

naboparopHasi pabora (6 4aca(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
JNIeKLMOHHOoe 3aHsiTne (3 4aca(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 (4 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.

NeKunoHHoe 3aHsitTne (3 4aca(os)):

NcTnHHbIe pacTBOpbIl. PacTBOpeHme Kak onamko-xnMm4ecknii npouecc. Boga kak pactsoputens.
Conbatauus n rugpataums. Conbeatbl U rugpartbl. PacTBopyMoCTb BelwecTs. BnangaHue
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 (4 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.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

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.

naboparopHas pabora (5 yaca(oB)):
Tema 7. dnekTpoxumms. dasosBble paBHoBecus.KonnonagHble cucTeMmbl

naboparopHas pabora (5 yaca(oB)):
IucnepcHble cuctembl. Knaccudukaums no arperatHoMy coctosiHuio. KonnonaHble pactsopbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME
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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.

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

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

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

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

naboparopHasi paborta (2 4aca(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

JNeKLMOHHOoe 3aHsiTne (4 4yaca(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.

naboparopHasi pabora (2 4aca(oB)):

CTtpoeHue atoma 1 BaneHTHocTn p-anemenToB llI-Vlla noarpynn. IameHeHne atoMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHUMAN0B, CPOACTBA K 9NEKTPOHY, 9NEeKTPOOTpULATENBHOCTEN 3N1EMEHTOB MO
nepuogam u rpynnam. IameHeHne ycTom4nsoCcT COEAMHEHWUI C BbICWIEN CTENEHBIO OKUCEHMS
aToOMOB MO rpynnaM. XapakTep XMMUYeckoi CBSi3n B coeanHeHnsx. CKNOHHOCTb K 06pa3oBaHuto
KaTWUOHHbIX U @HWOHHbIX OOPM, KoMnniekcoobpasoaHne. OCOBEHHOCTN CBOWNCTB COEONHEHNIA
anemeHToB |l n VI nepnonos. I3MeHeHne KMCNOTHO-OCHOBHbIX 1 METANNNYECKUX CBONCTB 3/1IEMEHTOB
no rpynnam n nepuogam.

Tema 11. OKucnuTenbHO-BOCCTaHOBUTENIbHOE TUTpOBaHUe: NepMmaHraHatoMeTpuyeckoe
onpepeneHve BOCCTaHOBUTENEN U OKUCNUTenen.

naboparopHas pabora (3 yaca(oB)):

Tema 12. O6wiasn xapakTepuctuka MetannoB. KoMnnekcoHoMeTpuyeckoe TUTpoBaHue:
onpeneneHne oTAeNbHbIX MOHOB METaNIOB U XECTKOCTU BOAbI

neKumnoHHoe 3aHsiTne (4 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Crpanuua 9 us 22. il YHI:I

S OEALIK G



Mporpamma ancumnnuubl "Xumma"; 020700.62 "'eonorus; 3aseyowmin kagoeapon, a.H. (npodeccop) Ammpos P.P. , ManantonHos W.&P.
Matnarynun A.K.

OcobeHHOCTN CTpoeHUsi atoMa. [NonoxeHue B nepuoanyeckon cucteme. Metannmyeckas cBasb U
ee 0CODEeHHOCTN. npOBO,D,HI/IKI/I, nonynpoBOOHNKW, OU3SNEKTPUKN. HaxoxueHme MeTannioB B npupone.
Pynbl, nonumetannnyeckme pyabl. MpuHumnel oboraweHns pyn. Obwme cnocobbl NonyYeHNUs
METanNoB: MMPOMETaNNyprus, rmaopomMeTannyprus, anektpometannyprus. Cnocob nonydeHusi ocobo
YMCTbIX METaNNOB (TEPMUYECKOE pPa3NioXeHne KapboHWIOoB, MOANAO0B U APYrUX COedNHEHWIA), MeToq
30HHOW NNaBkMu.

naboparopHas pabora (3 yaca(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
naboparopHas pabora (2 4aca(oB)):

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLUMNIUHBI (MOLYNSA)

Crpanunua 10 n3 22.

Buabl
Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKoCTb g‘:ﬂ%’g:;';?:;gzgz
AucumnnmHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyOEeHTOB

Tema 1. BeegeHue B
obwmin Kypc
ANCUMNUHbI "Xnummnsa".
OCHOBHbIE MOHATUA U
3aKOHbl XUMUW.
OcHoBHbIe Knacchl 1 1-4 Hgﬂ;ﬂggr'(g 8 noMallHee

" [HeopraHm4eckmx 3ananms 3ajaHve
coeavHeHunin. Teopun
CTPOEeHUs aToma.
CTpoeHne anekTPOHHbIX
obonoyexk.
Tema 2.
MNepuonnyeckune
CBOMCTBA aTOMOB U UX noaroToBka

. |coeanHeHun. 1 5 |momalwwHero 8 ggM::'”MHeee
[Mepuoanyeckmnii 3aKoH. 3agjaHus A
[Mepunoanyeckas
cuctema.
Tewma 3. Beenenve B
COBpPEMEHHbIE TEOPUN KCP: noaroToBska
XVIM4ECKON CBS3N. K YCTHOMY 4 YCTHbIA ONpPOC
MeTon BaneHTHbIX onpocy
cBsizeit. OcobeHHOCTH

. |pa3nnyHbIX BUOOB 1 6-7
XVIMUYECKOM CBA3MW.
MexmonekynsipHble NOAroToBka fomatHee
B3aUMOLENCTBUS. LOMalWwHero 4 3anaHne
ArperaTHble COCTOSHUS 3afaHus
BelecTBa.
Tema 4. Xumunyeckas
TepMoauHamumka. noaroToBka

. [Xumnyeckoe 1 7-9 |DomaluHero 8 ggM::JMH:e
paBHoBecue. KuHetuka 3anaHus a
XUMUYECKUX peakumi

PernctpaumnoHHbIin HoMep % 3;?{%}(12;}{%%2
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Buabi
Pasnen CemecTp Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYAEHTOB
Tema 5. Xunnkoe
COCTOSIHME BellecTBa.
O6buwwme cBoicTBa
. [pacTeopos. 1 | 10-11 H‘éﬂ;‘ﬂﬁiﬁé‘ 8 fomalliHee
KOJ‘I{WII’aTI/IBHbIe 3anaHus 3apaHne
CBOWCTBa pacTBOPOB.
CunbHble u cnabble
SNEKTPONUTHI.
KCP: nogroTtoBska
Tema 6. K YCTHOMY 4 YCTHbIA OMpPoC
KncnotHO-0CHOBHbIE onpocy
. |B3aumogencreug. 1 12
Teopun KMCNoT U Hgﬂ;ﬂ:::g 4 JomaliHee
OCHOBAHWMA. sananns 3aaHne
Tema 7. nekTpoxmmms.
da3zosble 1 13-18 Hgﬂ;ﬂﬁ:ﬁg 6 nomaiiuHee
" |paBHoBecus.KonnonaHbip 3anaHNs 3apaHue
CUCTEMDI
Tema 8. Peakunu B
pacteopax. [NoHaTne o
MeToLax pasgeneHuns,
obHapyXeHus 1
onpeneneHns.
TutpnmeTpnyeckmne noaroToBka
. MeTg,D,bl aﬁanmaa. 2 1-4 |(pomawHero 2 AomallHee
KomnnekcHble 3a0aHus safiaHne
coeOnHeHuns.
TepmoanHammka n
KMHeTMKa peakunn c
y4acTUeM KOMMNEKCHbIX
coeNHEHN.
Tema 9.
KncnotHo-oCcHOBHOE
TUTPOBAHME.
CranpapTunsauus
pacTBOPOB. noaroToBka
. |OkncnnTenbHo-BOCCTaHQBUIRNbIbIG-6  |OOMaLIHEero 2 ggzaa;”;:e
peakuunun. 3a0aHus
KncnotHo-oCcHOBHOE
TUTPOBAHUE CUJTbHbIX U
cnabblX KUCNOT U
OCHOBaHWA.
PerncTpaLmoHHbIii Homep % 3;?{%}(12;}{%%2
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Paspen
AdncumnnuHbl

CemecTp

Henens
cemecTpa

Buabi

paboTbl
CTY0EeHTOB

caMoCTOsITe/IbHOM

TpynoeMKocTb
(B yacax)

dopMbl KOHTPONSA
CaMoCTOSAITENbHOMN
pabortbl

10.

Tema 10. OnekTpoHble
noTeHumnansl.
XnUMnyeckme NCTOHHUKN
TOKa. ONeKTponms.
Koppoaus.
OKuncnUTENLHO-BOCCTAH(
TUTPOBaHME.
OcobeHHocTH
cTaHgapTusauumn
TMTPaHTOoB.ObWas
XxapakTepucTunka
HemeTannos

BI/ITfJ'IbHOG7_9

noaroToBka K

YCTHOMY onpocy

YCTHbI OnpocC

11.

Tema 11.
OxmncnnTenbHO-BOCCTaH(
TUTPOBAHMUE:
nepmMaHraHatoMeTpuyec
onpeneneHune
BOCCTAHOBUTENEN U
okucnutenen.

BUTENbHoOE

10

noaroToBka
JomallHero
3a0aHuns

JoMallHee
3agaHune

12.

Tema 12. Obwas
XapakTepucTuka
MeTannos.
KomnnekcoHomeTpuyeck
TUTPOBAHME:
onpepneneHne
OTAENbHbIX MOHOB
METannoB 1 XeCTKOCTU
BObl

11-13

noarotoska K
KOHTPONbHOW
paboTte

KOHTPO/NbHas
paboTta

13.

Tema 13.
AHanunTnyeckune
BO3MOXHOCTU
NoTEHUNOMETPUN:
n3mepeHne pH

14

nooroToBka
JomallHero
3aaHuns

OomMallHee
3adaHune

NTtoro

67

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

- KOMMbIOTEPHbIE NPEe3eHTaunn nekumim

- MHTEPAaKTMBHbIV ONPOC NO TeMam nabopaTopHbIX paborT;
- pa3bop KOHKPETHbIX CUTYyaLWii (BONPOCOB) NOCNe NHTEPAKTUBHOIO ONPOCa;

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. BBepeHue B o6 Kypc aucuunnuHbl "Xummus'". OCHOBHbIE NMOHATUS U 3aKOHbI
xumun. OCHOBHbIE KJlaCCbl HeOpraHM4eckux coeaguHeHun. Teopumn ctpoeHus aroma. CtpoeHue
3NEeKTPOHHbIX 060noYeK.

noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:

PernctpaumoHHbIn Homep
Ctpanunua 12 n3 22.
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1. OnekTpoHHas oopMyna BHEWHEro SHEPreTM4eckKoro ypoBHs ?5s25p2 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 cCBOMNCTBA aTOMOB M UX coeauHeHu. NMepnoaonyecknin 3aKoH.
MNMepunoouyeckas cucrema.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

3. B psny xumunyecknx anemeHTtoB C - Si - Ge - Sn HemeTannmyeckre CBOWCTBA: a) BO3pacTatoT 6)
yObIBaIOT B) HE U3MEHSAIOTCA ) UBMEHSAIOTCS HEMOHOTOHHO 9. B psigy okeupgos SiO2 - P205 - SO3 unx
KMCNOTHbIE CBOWCTBA: a) NoCcneaoBaTeNibHO HapacTatoT 6) He N3MeHsIoTCS B) ocnabeBatoT r)
N3MEHSIOTCA HEMOHOTOHHO 10. YKaxute goopMyny oKCuaa ¢ HaMeHee BblPaXXEeHHbIMU OCHOBHbLIMU
ceoricteamu: a) Na20 6) BeO B) MgO r) BaO pg) Li20

Tema 3. BBeeHue B COBpeMeHHble TEOPUU XMMUYECKOoW cBsi3n. MeTo BaNeHTHbIX CBA3EeN.
Oco06eHHOCTN pa3InYHbIX BUOOB XMMUYECKOM CBA3N. MeXMoneKkynsipHble B3aMMO,eACTBUS.
ArperaTtHble COCTOSIHUSI BeLL,eCTBa.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

4. Kakas xsumMmyeckas CBs3b BO3HMKAET MEXAYy aTOMaMmn 3/IEMEHTOB C NMOPSAAKOBbIMA HOMEPaMu 8 1
167 a) noHHas 6) koBaneHTHas B) MeTannnyeckas r) sogopoaHas 5. KoeaneHtHas HenonsipHas CBa3b
peanunayetcs B coeanHeHnn: a) Na20 6) O2 B) NaCl r) HCI 6. MonekynsipHyto KpucTaninm4eckyto
pelweTky nMeeT a) rpadomT 6) anmas B) Boga r) nuTui

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

7. CTeneHb OKMCNEHUs yrnepoaa B MOHe cocTaBnsieT: a) +2 6) -2 B) +4 1) +5 8. LInHk pearunpyet ¢
KaxablM 13 OBYX BELECTB a) BOAa U CONnsiHasi kucnota 6) ruapokcna HaTpus 1 consiHasl KucnoTa B)
rMOpoKcmna HaTpus 1 Boda r) Xnopua HaTpus U KNCnopoa,

Tema 4. Xumunyeckasa tTepmoguHammka. Xmummnyeckoe pasHosecue. KuHetnka XmMnuyeckux
peakuuun

oomatllHee 3agaHue , NPUMepHbIe BOMPOCHI:

19. YyutbiBast TepMoxumnyeckoe ypasHeHue C (18) + 02 (r) I CO2 (r) + 412 kO, onpenenuTe,
Kakasi Macca yrns CoXxeHa, ecnu Bblaenunocb 206 k1x tennotel? a) 121 6) 12 kr B) 6 r r) 12000 mr
21. B kakux eamHuuax MoXxeT N3MepPSTbCSl CKOPOCTb XMMUYECKOW peakuun? a) monb?n-1c-1 6)
n?monb -1 B) c?mMonb -1 r) MoOnb?n-1MKH-1 22. YkaxunTte BbipaxXeHue, CBA3biBatoLee 3HTPOMNUIO C
TEPMOANHAMMYECKOW BEPOSATHOCTbIO cucTeMbl. @) S=dQ/T 6) S=Ink+InW B) InS=kW r) S=kW 23.
YeMy paBHO M3MEHEHUE BHYTPEHHEN SHEPrun B n3onuposaHHoi cucteme? a) AU = Qv 6) AU = AH +
pAV B) AU =0r) AU = g-A 24. YeMy paBHa KOHCTaHTa XMMm4eckoro pasHosecus Kp onsa peakumm A
+B=C?a)6)B)r)

Tema 5. XKugkoe cocrtosiHue Bew,ectsa. O6Lime cBoncTea pacTsopoB. KonnuratueHble
cBOMCTBa pacTBOpPOB. CuibHble U cnabble aNeKTPONUTbI.

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

1. Kakne ytBepxaeHns cnpaBenivebl 415 HACBIWEHHbIX PACTBOPOB? a) MOXET ObiTb pa3baBneHHbIM
6) He MOXET ObITb pa3baBneHHbIM B) BCerna SBnseTcs KOHLUEHTPUPOBAHHBIM I) HE BCeraa sBnsetcs
KOHLEHTPMPOBaHHbIM 2. CUNbHBIMK SNEKTPONMTAMN SBASKOTCA: @) pa3baBieHHbIn BOOHBIA pacTBOP
CEpPHOIN KncnoTbl 6) HaCbIWEHHbI BOAHBIA pacTBOP CEPOBOAOPOLA B) BOAHLIA pacTBOp rmapokcunna
Kanus r) BoOOHbIA pacTBop xnopuaa Hatpus 3. Kakune yactuupl OTCyTCTBYIOT B pa3baBneHHOM BOAHOM
pacteope cynbcpata meau(ll)? a) atombl Mean 6) rmopaTMpoBaHHble NOHbI Meam B) Monekynbl CuSO4
r) HermgpaTmpoBaHHbIe NOHbI SO42-

Tema 6. KUCNOTHO-OCHOBHbIE B3auMo4enucTBus. Teopmuu KUCNOT U OCHOBaAHUMN.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

Teopun KMCNOT 1 OCHOBAHUI

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

21. B npobuvpkax ¢ kaknuMu BellecTBaMu BnaxHas nakmycosasi bymaxka kpacHeet? a) NH3 6) HCI B)
S0O2r) CO 22. BelecTtea, KOTOpble NpW Anccoumaumm B Boae MoryT 06pasoBbiBaTb Kak UOHbI
BOLOPOAA, TakK U rMAPOKCMA-MOHBI, HAa3blBalOTCS: a) Kucnotamm 6) amgoTepHbIMU rMapOKCUAaMA B)
OCHOBAHVSIMM ) KACITbIMUA CONSAMU

Tema 7. AnekTpoxumus. dasosbie pasHoBecus.KonnongHbie cucTembl

KETPOHHBH
B_EPCHTET
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

10. OkumcnuTenbHble CBOMCTBA MPOCTLIX BEWECTB BO3PaCcTaloT CNeBa Hanpaeo B psaax: a) Xnop,
6poMm, doTop 6) Gpom, xnop, Top B) cepa, BOLOPOL, KACIOPOA I) yrnepoa, a3oT, KUCIopoa
Tema 8. Peakuuu B pactBopax. MoHsiTUe 0 MeToAax pa3aeneHusi, o06HapyXeHus n
onpepneneHus. TuTpumeTpuyeckue MeToabl aHannsa. KomnnekcHble COeAUHEHUS.
TepMoOvHaMMKa U KMHETMKa peakLui ¢ y4yacTMeM KOMMIeKCHbIX COeqUHEeHUH.

nomatllHee 3aaaHue , NpUMepPHbIE BOMPOCHI:
MoHsTME 0 MeTolax pasaeneHunsi, obHapyXeHUs 1 onpeaeneHus

Tema 9. KucnotHo-ocHoBHOe TUTpoBaHue. CTaHpapTu3aums pacTBopoB.
OKncnutenbHO-BOCCTaHOBUTENbHbIE peakuun. KUCnoTHO-OCHOBHOE TUTPOBaHWe CUJbHbIX U
cnabbiX KUCNOT U OCHOBaHUM.

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
CraHpapTtusaums pacteopoB. OKNCIMTENbHO-BOCCTAHOBUTEbHbIE peakLmm

Tema 10. dnekTpoaHble NoTeHUUanbl. XuMMyeckue MCTOYHUKMN Toka. dnekTponus. Kopposus.
OKMCNUTENbHO-BOCCTaHOBUTENIbHOE TUTpoBaHue. OCO6eHHOCTU CTaHaapTU3aLum
TUTpaHTOB.O6LL,an XapaKkTepucTuka HeMeTanioB

YCTHbI/A ONPOC , NPMMEPHbIE BOMPOCHI:

XuMnyeckme NCTo4HMKM Toka. dnektponns. Kopposuns. OKMCINTENbHO-BOCCTAHOBUTENBHOE
TUTPOBaHWeE.

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

LoMallHee 3afaHne , NPUMepPHbIEe BONPOCHI:
MNMepmaHraHaToMeTpryeckoe onpeneneHne BOCCTaAHOBUTENEN U OKUCNUTENEI.

Tema 12. O6w,an XapakTepuctuka metannos. KOMHHEKCOHOMeTpVIlIECKOG TUTPpOBaHUe:
onpeaeneHue otnoesibHbIX MIOHOB MeTaN/iIoB U XEeCTKOCTU BOAObl

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KOMHﬂeKCOHOMeTpVI‘-IeCKOG TUTPOBaHME: onpenenieHmne otaenbHbIX NOHOB METAIJIOB U XECTKOCTU
BOIbl

Tema 13. AHanUTU4YeCcKmMe BO3MOXHOCTU NOTEHLMOMETPUN: n3amepeHume pH
JoMallHee 3afaHune , NpuMepHble BONpPOCHI:

AHannTnyeckme BO3MOXHOCTU NOTEHLMOMETPUN: n3mepeHne pH

Tema . UToroeasi popma KOHTpons

Tema . UToroBasi hopma KOHTpOns

MprMepHbIe BOMPOCHI K 3a4ETy W 9K3aMEHY:
MPUMEPBI BUNETOB ON14 NPOBELOEHNA TEKYLWWENO KOHTPOJA

Tembl 1-12

1. Hannwwnte popmynbl n Ha3BaHUs Bcex coneit, obpasoBaHHbIx rugpokcunaom naHtaHa(lll) n
YyronbHOM KUCNoTon. Hanuwnte peakuuio nepexona cpegHen conn B KUCNYHo.

2. HanuwuTe anekTpoHHy0 chopMyny 1 onpenennte BO3MOXHbIe BaIEHTHOCTU aneMeHTa € 49.
3. Metonom BC n3obpasute obpasosaHue ceaseit B monekyne NF3. Kakosa ee reometpmsa?

4. Bolumcnute tennoty obpasosaHunst N20 (r), ucxonst U3 TePMOXMMUYECKOr0 YPaBHEHMS:

C (rp) + 2 N20O (r) CO2 (r) + 2 N2 (r) AHp-umn = -557.5 kX,

ecnu

AH%06p-5a (CO2 (r)) = -393.5 k[ x/mMonb.

5. Hanuwwute BblpaXeHne anga KOHCTaHTbl paBHOBECUSA U 06 BSACHUTE BNNSIHNE U3MEHEHWA
TeMmnepartypbl 1 gaBneHnsa Ha paBHOBeCcue peakumin

2 S03 (r) O2 (r) + 2 SO2 (r) (AH > 0).
Tembl 13-17

KTPOHHEBH
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1. Paccuyutarite MOnSpHOCTb 1 HOpManbHOCTb 40%-Horo pacTteopa CaCl2 (p = 1.40 r/mn). Kakow
06bem H2SO4 ¢ koHueHTpauwmeit 0.3 Mofb/N MOXET npopearnposatb ¢ 5 Mn 3Toro pacteopa?

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

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

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

3. Bbl4ncnnTb KOHLEHTpaumMIo pacTeopa X0pUCTOBOAOPOAHOM KACAOTbI, ecnn Ha TutpoeaHme 10 mn
pacTteopa 3arpartunm 11.5 Mn pacTteopa enkoro Hatpa ¢ koHueHTpauuein 0.2008 H.

4. Y10 Takoe hakTop 9KBMBANEHTHOCTM? YTO HEO6X0OUMO 006513aTEeNbHO 3HATb OIS ero
BblYMCNEHNA? YeMy paBeH GpakTop 9KBMBANEHTHOCTM OOCCOPHOM KMcnoThl B peakuun: H3PO4
+2NaOH [ Na2HPO4 + 2H20 ?

MPUMEPbBI TECTOBbIX 3AOAHUM 0119 KOHTPONA CAMOCTOSATENIbHOW PABOTHI
OBYYAIOWEIOCHA NO OTAEJNIbHbIM PA3OENTAM ONCUUMTTNHDBI

Tembl 1-12

1. OnekTpoHHas oopMyna BHEWHEro SHEPreTMY4eckoro ypoBHs ?5s25p2 cooTBeTCTBYET atoMy
anemMeHra:

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

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

a)06)18B)2r)3

3. B psagy xummnyeckux anemeHToB C - Si - Ge - Sn HemeTannmyeckne CBONCTBA:

a) Bo3pacTtatoT 6) ybbiBatoT

B) HE N3MEHSIOTCS I') UBMEHSAIOTCH HEMOHOTOHHO

4. Kakas xuMmmyeckas CBA3b BO3HUKAET MEX Oy aTOMaMu 3/IEMEHTOB C NOPSAOKOBLIMU HOMepamm 8 1
167

a) noHHas 6) koBasieHTHas B) MeTanmyeckas r) BogoponHas

5. KoeaneHTHas HenonspHas CBA3b peannsyeTcs B COeQUHEHWMN:

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

6. MonekynapHyo KpUCTaninyeckyto peweTky nmeet

a) rpacout 6) anmas B) BOLA ) MNTUIA

7. CTeneHb OKMUCNEHUS yrnepoaa B MOHe COCTaBNSeT:

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

8. LUnHK pearvpyer ¢ kaxbiM U3 OByX BEWeCTB

a) Boga n consgHas kucnota 6) ruapokcua HaTpUs U consiHas Kucnota

B) MMAOPOKCUA HATPUSA 1 BOAA M) XNOPWUA HATPUS U KMCNopoq,

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

a) nocnenoBartenbHO HapacTatoT 6) He N3MEHSTCS

B) ocnabeBatoT r) N3MEHSIOTCH HEMOHOTOHHO

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

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

a) okecup kanus 6) rmopokeua HaTpus

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

12. YKaxnTte CUMBO/bI 31EMEHTOB, 006pa3ytoLwmX Kak OCHOBHbIE, TaK M aMPOTEPHbIE, N KMCNOTHbIE
oKkcuapl:

E

PernctpaunoHHbIn HoMep c] X T
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a) Cl6) CrB) Alr) Mn

13. YKaxuTe cxembl peakumii, NPoaykTOM KOTOPbIX SBNSETCS CPeaHAS CONb (B3AThbl BOAHbIE
pacTBOpPbI):

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

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

14. Cynbgoat MeTtanna MoXHO NONy4YnUTb NPU B3aMMOOENCTBUN:

a) xxenesa C cepoi Npu HarpeeaHum

6) xxene3a ¢ pasbasfieHHO CEpPHOW KNCNOTOM

B) Meaun ¢ H2SO4 (koHu,.)

r) xenesa ¢ BogHbIM pactBopom CuSO4

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

16. [1ByXOCHOBHbIMM KNCNOTaAMMN SABNSIOTCS:

a) ykcycHas 6) cepHast

B) opTOdoOCdOpHas r) yronbHas

17. C KaknMu BelwecTBaMun N3 NepeynCcneHHbIX B3anMOOEeNCTBYIOT Weno4n?
a) pacTBOpuMbIMK consiMmu Meam 6) cnabbiMy KMcnoTamm

B) aM(pOTEPHbIMU FMMAPOKCUAAMM ) OCHOBHbIMIU OKCUAAMU

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

a) BOLOW 6) CONsiHOM KMCNOTOW

B) MMOPOKCUOOM Kanus r) yrnekucnbiM rasom

19. YuutbiBas tepmoxummyeckoe ypasHeHune G (18) + O2 (r) 0 coz (r) + 412 kX, onpenenuTe,
Kakas macca yrns CoxxeHa, ecnv sblgenmnocb 206 k1 Tennotbl?

a) 12r6) 12kre) 6 rr) 12000 mr

20. 3anuwunTte BbipaxXeHue A1 KOHCTaHTbl paBHOBECUS peakuun

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

a) Brnpaso 6) BNeBo B) HE CMECTUTCS

21. B kaknx eanHmnLax MoOXeT N3MepsaTbCs CKOPOCTb XMMUYECKON peakunmn?

a) monb?n-1c-1 6) n?mMonb -1 B) c?mMonb -1 1) MOnb?1-1MUH-1

22. YKaxuTe BblpaxeHune, CBA3bIBAIOLWEE SHTPOMUIO C TEPMOLNHAMNYECKON BEPOSTHOCTBIO
CUCTEMBI.

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

23. YeMy paBHO M3MEHEHME BHYTPEHHEN SHEPrM B U30NNPOBAHHON cucTeme?

a) AU=Qv6) AU=AH+pAVB) AU=0r1) AU=0-A

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

a) 6) B) r)

25. YkaxuTe ypaBHeHMe, onucbiBatoliee npasmno gas 'mbbca.
ajc=k-f+26)c=2-k+fB)c=f-k-2r)c=k-f-1

26. YkaxuTe npaBuibHYIO 3aBUCUMOCTb NOTeHUnana BO4OPOAHOIo anekTpoaa ot pH.

a) 6) B) r)

27. Bo ckonbko pas yBenumymTcs CKOPOCTb XMMUYECKOW peakLumu npu NoBbIlWEeHUM TeMnepartypbl OT
223 po 273K, ecnu TemnepatypHbIil KOapprumeHT peakumm paseH 27 a) 10 pas 6) 32 pas B) 15
pasr) 5 pas

Tembl 13-17

1. Kakve ytBEpXaeHus cnpasenivebl ANs HACILWEHHbIX pacTBOPOB?

a) MOXeT ObITb pas3baBneHHbIM

6) He MOXeT bbITb pas3baBneHHbIM

KETPOHHBH
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B) BCcerna SBNseTcs KOHUEHTPUPOBAHHbIM

) He Bceraa sIBnseTcs KOHUEHTPUPOBaHHbIM

2. CNbHbIMU 9NEKTPONNTAMN SBASIKOTCS:

a) pa3baBneHHbI BOOHbIA pacTBOP CEPHOM KUCNOTbI

6) HacbllWEHHbI BOAHBIA pacTBOP cepoBoaopona

B) BOOHbIN pacTBOp rMapokcmaa Kanms

) BOAHbIA pacTBOp xnopuaa HaTpus

3. Kakune yactuubl oTCyTCTBYIOT B pa3baBneHHOM BOOHOM pacteope cynbdarta meau(ll)?
a) atombl Mean 6) rmppaTtMpoBaHHbIE UOHbI Mean

B) monekynbl CuSO4 r) HermapatmpoBaHHble NoHbI SO42-

4. Cymma K03(h(pULNEHTOB B COKPALLEHHOM NOHHOM ypaBHeHMM peakumm CO2 ¢ n3bbITKOM BOAHOMO
pacTteopa KOH pasHa:

a)56)98B)3r)6

5. B BOAHbIX pacTBOpax kakmx conen cpena wenoyHaa?

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

6. YKaxunte anekTponuTbl cpeamn HUXenepeymncneHHbIX Coe ANHEHNI:
1) NaOH 2) CO 3) HNO3

4) CH4 5) ZnCI2 6) C2H50H

7. B pactBope dhocchaTa kanms 6onbluie BCero MOHOB:

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

8. BydbepHnlit pacTBop MoryT obpas3oBaTb CMECH:

a) CH3COOH n NaCl 6) NaHCO3 n Na2CO3

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

9. MNpwu anekTponunze pacnnasa CaCl2 Ha aHoAe BbloenseTcS:

a) Ca 6) Cl2 B) kak Ca, Tak u Cl2 1) H2

10. OkucnuTenbHble CBOMNCTBA NPOCTbIX BEWECTB BO3pacTaloT Cnesa Hanpaso B psaax:
a) xnop, bpom, dotop 6) 6poMm, xnop, PToP

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

MPUMEPbBI 3A0AH/IN ONA NPOBEOEHNA MTOMOBOW ATTECTALIMM MO UTOMAM
OCBOEHUA ONCUNTITTINHDBI

1. YKaxuTe 4ncno anekTpoHOB Ha BHELWHEM 3HEPreTn4eckom YpoBHE aTtoMa Meam B OCHOBHOM
COCTOSIHUM:

a)26)18)10r) 18

2. B atomMe KpeMHuNsi B OCHOBHOM COCTOSIHUM MUMEETCS _ MONHOCTbIO HE3AMONHEHHbIX opbuTanei:
a)16)68B)5T1)3

3. YKkaxuTe cCUMBON 9NneMeHTa C HauMeHee BblpaXeHHbIMU MeTanIn4eckMm CBOMCTBaMM:

a) Mg 6) Ca B) Ber) Ba

4. dopmyna Bbiclwero okcuaa anemeHta 902. YkaxuTe popMyny ero BOLOPOLHOr0 COeANHEHUS:
a) O9H2 6) SH B) OH3 r) OH4

5. Kakasa xummyeckas cBa3b HamMmeHee nNpoyHas?

a) meTtannmyeckas 6) NOHHas B) BOOOPOAHAS I') KOBaNeHTHas

6. B paoy HCI - HF npoucxoont ysennyeHue:

a) KMCNOTHbIX CBOWCTB 6) ANIMHbI CBA3EN

B) MONSIPHOCTY CBSA3€EW ') BOCCTAHOBUTENbHbBIX CBONCTB

7. Kakasi cBSi3b BO3HMKAET Npy B3aUMOAENCTBUN MeXAy COOO aTOMOB 3/IEMEHTOB C
KOHpurypaumer BaneHTHbIX aNekKTpoHoB ?73d54s2 n ?73d64s2 ?

a) MoHHas 6) koBasieHTHas nonsipHas
B) BOLOPOOHAS ) MeTannnyeckas

~ ~— — ~—
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8. YcuneHune MexmonekynsipHoro B3aMMoencTems B BELWECTBE NPOSBNSETCS B:
a) nepexone 13 ra3aoobpasHoOro COCTOSAHNSA B XMULAKOE

6) yCTONYMBOCTN MONEKYNSIPHBIX KPUCTaNN0B

B) MOBbIWEHNN TEMNEPATYP NNABNEHNS U KUMEHNS BELLECTB

r) ysennyeHnn agcopbuum ra3os NOBEPXHOCTAMM TBEPAbIX TEN
9. [1nnHa cBA3W yBenMynBaeTCcs B psay:

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

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

10. VI3 Monekyn coctosT KpucTanibl:

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

11. I ¢ BOQOWM, N C CONSHON KNCNOTOW pearnpyer:

a) CuO 6) CO2 B) N20 ) CaO

12. [1Ba TMna Kucnbix conei obpasyet kucnota:

a) yronbHas 6) cepoBoaopOaHas B) cepHucTas

r) opTochocgopHas

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

B) BaSO4 n KCI r) AgQNO3 u KCI

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

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

15. Ykaxute (a) cnabble u (6) cunbHble KUCNOThbI:

1) H2S 2) HF 3) H2SO03 4) HCIO4 5) H2SiO3 6) H2S0O4

7) H3PO4 8) HNO3 9) HI

16. Npwn B3anmonencTenn 4 r Kanbums ¢ XNOPOM Bblaenunochk 78.5 kIx Tennotbl. PaccumTante
TennoTy obpasoBaHus xnopuaa kanbums (KI>x/monb).

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

H2 (r) + Br2 (r) [ 2HBr (r), n ykaxuTe, B Kakyto CTOPOHY CMECTUTCS PaBHOBECHE NPU yBENNYEHUM
naeneHns?

a) Brpaso 6) BNeBO B) HE CMECTUTCS

18. Kakne napameTpbl BANSIOT HA CKOPOCTb XMMUYECKON peakumnn?

a) KOHLEeHTpauns NCXOOHbIX BEWEeCTB B) TeMneparypa

6) KOHUEHTpaumMsa NPOoaYyKTOB peakuun r) katannsartop

1) aHeprvsa akTneauum npouecca?

19. PactBopuMOCTb Kncnopoa B Bofe Bo3pacrtaet

a) C yBennyeHnem nasneHus 6) npu NoBbIWEHUN TeMMNepaTypbl

B) NPWU NOHWUXEHUN OABNEHUS ) NPU NOHUXEHUN TeMnepaTypbl

20. YkaxuTe cbopMynbl BEIWECTB, KOTOPbIE B BOAHOM PacTBOPE ANCCOLMMPYIOT CTyneHYaro:
a) FeCI3 6) KH2PO4 B) NaHCOS3 r) KOH

21. B npobuvpkax ¢ KaknuMu BelecTBaMn BnaxHas nakmycosasi bymaxka kpacHeet?
a) NH3 6) HCI B) SO2r) CO

22. BeulecTBa, KOTOpblE NpU guccoumauun B Boge Moryt obpasoBbiBaTb Kak MOHbI BOAOPOOA, Tak U
FMOPOKCUA-NOHbI, HA3bIBAKOTCA:

a) kmcnotamm 6) aMPOTEPHBIMU TMAPOKCHMAAMM
B) OCHOBaHMWSMMU I) KUCMbIMA CONSAMMA

23. Kakasi napa noHoB y4acTByeT B 06pa3oBaHu/ ocanka npv CnmBaHny BoAHbIX pacTeopoB K2CO3
n BaCl2 ?

~ ~— — ~—
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a) CO32- + K+ — 6) Ba2+ + CO32- —

B) Cl- + K+ - r) CO32- + Cl- —»

24. Kakoe BelecTBO He NoaBepraeTcs rnaponmay?

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

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

26. B pacTBope HEKOTOPOW COMNM COOEPXNTCA OAMH MONb KaTuoHoB MeTtanna u 106.5 r noxos Cl-.
Ykaxute doopmyny conu:

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

27. bydbepHbIM cBOMCTBOM 0611aaeT CMECh:

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

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

28. MNpwu anekTponunze pacnnasa NiSO4 Ha kaToae BblAeNSeTCcs:
a)Ni6)H2B) O2r1) S

29. Kakue ceorictea B OBP nposiBnser noang-moH?

a) TONbKO OKMCANTENS 6) HN OKUCNMTENS, HU BOCCTaHOBUTENS

B) TOIbKO BOCCT@HOBMUTENS ) U OKUCNUTENS, N BOCCTAHOBUTENS
30. [BoiicTBEHHbIE OKMCNUTENBHO-BOCCTAHOBUTENbHbIE cBocTBA B OBP xapakTtepHbl ans:
a) SO2 6) S B) HNO3 r) KMnO4

KOHTPOJ1bHbIE BOMPOCHI OJ14 NMPOBELEHNA TEKYLWWENO KOHTPOJA

(paspen "AHanuTtnyeckast XmMms)

1. Ponb aHanntnyeckom xMMmm B passuTum reonoruu.

2. AHannTnyeckmne xapakTepuCcTUKM peakLuni.

3. lNepuoamyeckunii 3aKOH 1N aHanNMTUYeCcKme Knaccugomkaumm NOHOB METasoB.

4. CuctemMaTmyeckuii n opobHbli aHanma. Cneundouka NpoBeaeHNS aHann3oB.

5. Kakne otnnymTtenbHble CBONCTBA UMEET aHANNTUYECKUA curHan?

6. Knaccundpumkaumns metonos aHanmsa.

7. OcHOBHble cBefeHMs 0 npobonoarotToske 06pa3sLoB..

8. TutpumeTpusa Kak MeTo XMMM4eCKoro aHanmsa.

9. Knaccudpukaumsa norpewHoOCTER: cnyvanHbie N cuctemaTnyeckme.

10.lMoHATME 0 MONSIPHOM Macce 3KBUBANEHTA B KUCNOTHO-OCHOBHbIX PEKLUSIX.

11. lNoHAaTe o dhakTope 3KBMBANEHTHOCTN B OKMCNNTENIbHO-BOCCTAHOBUTENbHBIX peakuusx.
12. CywHocTb 6ydbepHOro oenctems, NoHsATUE 0 BydbepHO eMKOCTU PacTBOPOB.

13. OCOBEHHOCTN TUTPOBAHMS CUNBHBIX U CNabbiX KNCNOT 1 OCHOBAHWIA.

14. KNCNOTHO-OCHOBHbIE MHANKATOPbI

15. OCOBEHHOCTN NOCTPOEHMS KPUBbIX TUTPOBAHNS.

16. Tunbl 1 CBOMCTBA KOMMIEKCHbIX COEANHEHWNA, UCNOMb3yeMble B aHAIMTUYECKUX LIENSIX.
17. KOMNNeKcoHbI, Kak TUTPaHTHI.

18. XapaktepucTuka n aHanmTnyeckme BO3MOXHOCTU KOMIMNEKCOHOMETPUYECKOro TUTPOBAHUS.
19. MeTannoxpoMHble NHANKaTOPbI.

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

21. AHanNTNYeCcKmne BO3MOXHOCTU OKUCINUTENBHO-BOCCTAHOBUTENBHOMO TUTPOBAHUA.

22. MNoTeHumnoMeTpus, Kak NPUMep 3NEKTPOXMMUYECKOro MeToda aHanmaa 4nsi npoBeaeHUs
n3mMepeHns pH pacTBopoB 1 MOTEHLMOMETPUYECKOrO TUTPOBAHUSI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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7.1. OcHoBHas nuTeparypa:

3apaun n ynpaxHeHus no obwei xummn, MunHka, Hukonaii NleoHmnpoosuy, 2008r.
Obuwas xumus, M'nHka, Hukonai JleoHnposuny, 2008r.
1. AxmeTtoB H.C. O6bwas n HeopraHundeckas xumusi. M.: Boicw. wk., 2008. 742 c.

2. Tamm M.E., Tpetbskos [0.[l.. HeopraHnyeckas xumus. T. 1. PU3NKO-XMMNYeCKne OCHOBBI
HeopraHudeckon xummn. M.: Akagemuns. 2004. - 240 c.

3. Oposnos A.A., 3nomaHos B.l1., Ma3o I".H., CnupuaooHos ®.M. HeopraHudeckas xummg. T. 2.
Xumng HenepexonHbIx anemMeHToB. Nog pen. akanemunka PAH KO. . TpeTtbakosa. M.: Akagemus.
2004. - 368 c.

4. Nposnos A.A., 3nomaHos B.I1., Ma3so I".H., CnupngoHos ®.M. HeopraHuyeckas xumns. XmmMms
nepexonHbix anemeHToB. T. 3, yacTtb 1-as Non pen. akagemuka PAH 0. 0. TpeTbsikosa. M.:
Akanemus. 2007. - 352 c.

5. Oposnos A.A., 3nomaHos B.l1., Maso I".H., CnupuaoHos ®.M. HeopraHudeckas xumng. Xumms
nepexonHbix anemMeHToB. T. 3, yacTb 2-ag Non pen. akagemuka PAH 0. 0. TpeTbsikoBa. M.:
Akagemuns. 2007. - 400 c.

6. MnuHka H.J1. Obwas xumnsa. M. Unterpan-Mpecc. 2008.

7. OcHoBbl aHanUTM4Yeckom xumun. B 2 kH. KH.1. Obwwme Bonpockl. MeToabl pasneneHus: Yueb. ans
By30B /lMon pea. KO.A.3onotosa.- M.: Boicwas wk., 2000 - 383 c.

8. OcHoBbl aHanuTnyecko xumum B 2 kH. KH.2.MeToabl xummyeckoro aHanmaa: Y4eb.ans By3o8
/Mog pea. KO.A.3onotosa.- M.: Beicwas wk., 2000. - 494 c.

9. OcHoBbI aHanuTM4ecko xumun: B 2 kH.: KH. 1: Obwwme Bonpockl; MeToabl pasneneHus: Y4ebHuk
nns Bysos /Mon pen. 3onotosa KO.A. N3n. 3-e, nepepab., gon. Knaccuieckuin yHMBepcuTeTCKui
y4yebHnk M.: Boicwas wkona, 2004 -358 c.

10. OcHoBbl aHanuTu4eckom xummu: B 2 kH.: KH. 2: MeToapbl XuMmnyeckoro aHanu3sa: Y4ebHuk ans
By30B / Mop pen. 3onotosa K0.A.). N34. 3-e, nepepab., non. Knaccmyeckuin yHMBepCUTETCKUIA
y4yebHrk M.: Boicwas wkona, 2004. - 346 c.

11. COopHMK 3a4a4 No aHanuTnyeckomn xmmmm.- Kasanb: N3a-so K'Y, 1987. - 254 c.

12. Mopbayyk B.B., 3uraHwmH M.A. Kypc nekuuii no onanyeckoi 1 KonnouaHon xummn (ons
CTYOEHTOB reonornyeckoro gpakynorera), 2007 .

7.2. lononHutenbHasa nuteparypa:

1. Tpetbsikos t0.®., MapTbiHeHko J1.U., 'puropbes A.H., Lmeanse A.O. HeopraHuyeckas xumms
anemeHToB. M.:MI'Y, AkanemkHura, 2007. T.1, 2.

2. Xbton 1. HeopraHunyeckas xmMus: CTPOEHME BEWECTBA N peakLUMOHHAs cnocobHoCTb. M.:
Xumnsa, 1987. 696 c.

3. Typoea H.4. HeopraHuyeckas xumms B Tabnuuax. M.: Beicw.xummd.konnenx PAH, 1997. 140 c.
. KykywkuH KO0.H. Xumng koopamHaunoHHbIx coeanHeHmnin. M.: Boeicw. wk., 1985. 445 c.
. NMvununenko A.T., MatHnuknin N.I'. AHanutmndeckas xmmns. B 2 kH. KH. 1. - M.: Xumunsa, 1990. - 480

4
5
C.
6. Mununenko A.T., MatHuukmnin N.I'. AHanuntnyeckas xumus. B 2 kH. KH. 2. - M.: Xumns, 1990. - 486
(o}
7

. AHanutnyeckas xummnsi. XuMmndeckme Metoabl aHannsa: Y4ebHoe nocobue /MNon pega.
O.M.MeTpyxuHa. - M., 1993.- 397 c.

8. Knpees B.A. Kypc gomsnyeckoin xumun. M.-J1., 1967.
9. Botoukuin C.C. Kypc konnongHo xumun. M., 1964.

7.3. UHTEepHeT-pecypcChbl:

Bonpocbl U TECT-KOHTPO/b A1 CaMOCTOSITENbHON PaboTbl MO Kypcy obwas Xxumns -
http://kpfu.ru/docs/F1546424983/%C2%EE%EF%F0%EEY%F1%FB%20%E8%20%F2%E5%F 1%F2-%EAS
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enbcpmaH M.W., KOcTpatos B.M.HeopraHnyeckas xumus. - 2-e nag. - CaHkt-MNetepbypr: JlaHb, 2009.
- 528 c. - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

3apnaHug no kypcy xumunm - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf

KapanetbsHu M.X., OpakunH C.N. Obwas n HeopraHndeckas Xmmms -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

Kypc nekumin no puanydeckor n konnongHon xumum - http://kpfu.ru/docs/F2047204685/chem0014.pdf

MpakTnyeckoe pykoBOACTBO K nabopatopHbiM paboTam no on3ny4ecKom 1 KOMNOMLHON XUMUN. -
http://kpfu.ru/docs/F1434993556/chem0005.pdf

MporpamMma 1 BoNpoChk! A/1s caMoCTOsITeNbHOM paboTbl Mo Kypcy -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

Ceepanosa H..06was n HeopraHmyeckasi XuMms: aKCnepuMeHTasnbHble 3a4a4u 1 ypaxXHeHUs. -
CaHkT-lMeTepbypr: JlaHb, 2013. - 352 ¢. -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=13007

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

8. MarepmanbHo-TexHU4yeckoe obecrneyeHue oUCLUMUNINHbI(MOAYNS)

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

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

Mporpamma coctaeneHa B cootBeTcTBUn ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NnaHoM no
HanpasneHnto 020700.62 ""'eonorna” n npodpunto NoarotToskn ["reonorns .

3AEKTPOHHELBH
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