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

jomaluHee
1 1-4 2 0 7 3agaHve

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

Tema 3. BBeneHue B
COBpPEMEHHbIE TEOPUN
XUMNYECKON CBA3MN.
MeTon BaneHTHbIX
cBsasenn. OcobeHHOCTH JoMallHee
3. |[pasnuyHbIX BUOOB 1 6-7 4 0 6 3ajaHve
XUMNYECKON CBA3MN.
MexmonekynspHble
B3aMMOLOENCTBUS.
ArperaTtHble COCTOSHUS
BelecTBa.

Tema 4. Xumnyeckas
TepMoanHamumka.

4. IXvMunyeckoe 1 7-9 4 0
pasHoBecue. KnHetrka
XUMUYECKUX peakumm

Tema 5. Xupokoe
COCTOSIHWE BelecTsa.
ve CBONCTB
S:cuiagpco; ored AomalHee
5. KonnuraTnBHbIe 1 10-11 4 0 2 3amaHue
CBOWCTBA pacTBOPOB.
CunbHble 1 cnabble
SNEKTPONNTHI.

Tema 6.
KncnoTHO-OCHOBHbIE JomMallHee
6. [B3anmMoOencTBus. 1 12 0 0 4 3ahaHue
Teopun KMCnoT un
OCHOBaHWA.

4 YCTHbI OnpocC

KETPOHHBH
B_EPCHTET
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

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

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

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

Tema 9.
KncnotHo-ocHOBHOE
TUTPOBaHME.
CraHpapTtusauus
pacTBOpPOB. JomMaluHee
9. |OkmcnnTENbHO-BOCCTAHABUTIRNbHbIG-6 3 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.
OkncnmMTenbHO-BOCCTAHQBUTENBIHOE
TUTPOBaHUE: noMallHee
11.|nepmaHraHaTomeTpuyeckoe?2 10 0 0 2 3ajaHve
onpeneneHne
BOCCTaHOBUTENEN U
OKMUCNUTENewn.

YCTHbI ONpOC

JomMallHee

10. 3 0 2 3ajaHune

KETPOHHBH
B_EPCHTET

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

Tema 12. Obwas

XapaktepucTtumka

MeTannos.

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

onpeneneHne

OTAefNbHbIX NOHOB

MeTansioB U XeCTKOCTU

BOAbI

Tema 13.

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

NOTEHUMOMETPUN:

n3mepeHne pH

Tema . NIToroeas 1 0 0 0 3ayet

doopMma KOHTpOns

Tema . Itorosas 5 0 0 0 9K3ameH

doopma KOHTpons

Ntoro 30 0 42

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 paborta (7 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.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

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

naboparopHas pabora (2 4aca(oB)):
Tema 3. BBeeHue B COBpeMeHHble TEOPUU XMMUYECKOW cBsi3n. MeTo BaNeHTHbIX CBA3eN.

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

KTPOHHEBH
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

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

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

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

naboparopHas pabora (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.

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

NcTnHHbIe pacTBOpbIl. PacTBOpeHme Kak onamko-xnMm4ecknii npouecc. Boga kak pactsoputens.
ConbeaTauusa n rugpataums. Conbeatbl 1 rmgpartbl. PactBopnMocTb BewecTs. BnvsHue
Temneparypbl, AaBNeHUs, NPUPOabl PACTBOPEHHbIX BEWECTB M PACTBOPUTENS HA PaCTBOPUMOCTb.
3akoH ["'eHpu. dunarpamma cocTosiHMS BoAbl. KonnuratveHble CBONCTBA PaCTBOPOB. DNEKTPONUTDI U
HEeaNeKTPONUTbl. DNEKTPONUTMYECKAs AMccoumaumns, MexaHnam guccoumaumn. 'magparaums NOHOB B
pactBope. CunbHble 1 cnabble anekTponuTbl. CTeneHb auccoumnaumm anekTPoanToB, BINSHNE HA
Hee pa3nunyHbix dpakTopoB. KoHcTaHTa auccoumaunn. 3akoH pasbaeneHns Octeanbaa.
naboparopHasi pabora (2 4aca(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.
naboparopHasi pabora (4 4aca(oB)):

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

Tema 7. dnekTpoxumms. dasosBble paBHoBecus.KonnongHble cucTeMmbl
naboparopHas pabora (3 4aca(oB)):
IucnepcHble cuctembl. Knaccudukaums no arperatHoMy coctosiHuio. KonnonaHble pactsopbl.
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Tema 8. Peakuuu B pacTBopax. NMoHATHe 0 MeTOoOax pas3peneHus, 06|-|apy)|(e|-||/|s| n
onpeapeneHus. TI/ITpI/IMETpI/I'-I&CKI/Ie MeToabl aHann3a. KoMnnekcHble coeanHeHUs.
TepMO,DMHaMVIKa n KMHeTuka peaKu,m?l C yYyaCcTnem KoOMninekKCHbIX COeaNHEeHUN.

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

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

naboparopHas pabora (4 4aca(oB)):

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

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

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

naboparopHasi paborta (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

JNeKuMoHHoe 3aHsiTne (3 yaca(os)):

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

naboparopHasi pabora (2 4aca(oB)):

Pepokc-noteHumnan Kkak KonnmyeCcTBEHHas XapakTepucTka OKUCIUTENbHO-BOCCTAHOBUTENbHbIX
cucTeM. YpaBHeHue HepHcta. CtaHaapTHBIA 1 peanbHbli NoTeHumanbl. BooopoaHblin anekTpos u
9NeKTpoObl CpaBHeHMS. ["anbBaHNYECKME SNIEMEHTbI. DNEKTPOXUMUNYECKNIA PS L HANPAXEHNI
meTannoB. KOHUEHTpaUWoHHbIe Lenun. AKKyMynaTopbl. Penokc-noteHuman n HanpasneHme
npoTtekaHust OBP. SnekTpoxummnyeckas Kopposnst MeTannoB, Cnocobbl 3aWmnTbl OT Hee. DNEKTPONn3
pacnnaBoB 1 pacTBOpoOB. VIHEPTHbIE N akTUBHbIE 9nekTpoabl. CXxeMbl NPOLECCOB Ha aneKTpoaax.

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

naboparopHas pabora (2 4aca(oB)):

Tema 12. O6wiasn xapakTepuctuka MetannoB. KoMnnekcoHoMeTpuyeckoe TUTpoBaHue:
onpepneneHue otaeNbHbIX UOHOB MeTan/IoB U XeCTKOCTU BOAbl

neKuMnoHHoe 3aHsiTne (3 yaca(os)):
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OcobeHHOCTN CTpoeHUsi atoMa. [NonoxeHue B nepuoanyeckon cucteme. Metannmyeckas cBasb U
ee 0CODEeHHOCTN. |_|pOBO,EI,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 (2 4aca(oB)):

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

Tema 13. AHanUTUYeCKMe BO3MOXHOCTU NOTEHUUOMETPUM: uamepeHue pH
naboparopHasi pabora (2 yaca(oB)):

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

Buabi
caMoCTOSsITe/IbHOWU
paboTbl
CTYyAEHTOB

dDopMbl KOHTPONS
CaMOCTOATENIbHOWN
pabortbl

Paspen
AdncumnnnHbl

Hepensa
cemecTpa

TPyBoeMKOCTb|

CemecTp (B yacax)

Tema 1. BBegeHue B
obwuii Kypc
oncumnmHbl "Xumns".
OCHOBHbI€ NOHATUSA U

3aKOHbI XMMWNN. MOOroTOBKA

OcCHoOBHble Knaccbl

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

JomMallHero
3adaHns

JomMallHee
3afaHne

Tema 2.
lMepuoanyeckue
CBOWCTBa aTOMOB U UX

. [coeonHeHn.
[Mepuoanyeckunii 3aKoH.
lMepuoanyeckas
cucrema.

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHune

Tema 3. BBegeHue B
COBpPEMEHHbIE TEOPUN
XMMNYECKOW CBA3N.
MeTon BaneHTHbIX
cBsizen. OcobeHHOCTH
. |pasnnyHbIX BUOOB
XMMUNYECKOW CBA3N.
MexmonekynspHble
B3aMMOOEeNCTBUS.
ArperaTHble COCTOSHUS
BellecTBa.

6-7

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHune

Tema 4. Xumunyeckas
TepMoanHamumka.

. [Xumnyeckoe
pasHoBecue. KuHeTtuka
XUMUYECKUX peakumni

7-9

NOAroToBKa K
YCTHOMY Onpocy

YCTHbI ONpocC

PernctpaunoHHbin Homep 332914
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

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

10-11

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHune

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

12

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne

Tema 7. OnekTpoxnumums.
dasosble
pasHoBecus.KonnongHsol
CUCTEMDI

[4%

13-18

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3ajaHune

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

1-4

NOAroToBKa K
YCTHOMY OMpocCy

YCTHbI ONpoC

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

BUTRNb}

Hbl-6

noarotToeka
JomMallHero
3a4aHns

JomMallHee
3agaHune

10.

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

BI/ITfJ'Ib}

10%.9

noarotToBka
JomallHero
3a0aHns

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

Tema 11.

OKUCNNTENBHO-BOCCTAHQBUTENBHOE

TUTPOBAHWMeE: noaroToBska
11.|nepmaHraHaTomeTpuyeckoe?2 10 |nomawHero 5 ggx:;u;eee

onpegneneHue 3a0aHus

BOCCTAHOBUTENEN n

oKucnutenen.

Tema 12. Obwas

XapakTepucTuka

MeTannos.

KomnnekcoHomeTpuyeckpe

noaroToBka K .

12.{TuTpoBaHue: 2 11-13 nggMO OI_? 0c 6 YCTHbIX onpoc

onpegneneHue y y onpocy

OTOeNbHbIX NOHOB

MeTaNoB U XEeCTKOCTU

BOAbI

Tema 13.

AHanuntTnyeckme NnoaroToBka K
13.|BO3MOXHOCTM 2 14 |KOHTPONbHOM 5 Kc;ggp;ganaﬂ

NOTEHLMOMETPUN: pabote P

namepeHune pH

NToro 81

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

- UIHTEPaKTUBHbIA onpoc no Temam nabopaTopHbix paboT;

- pa3bop KOHKPETHbIX CUTyaunii (BOMPOCOB) NOCNE UHTEPAKTUBHOIO ONpOCa;

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

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

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

1. OnekTpoHHas oopMyna BHEWHEro SHEPreTU4eckKoro 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 coeanHeHu. NMepnoanyecknin 3aKkoH.
MNMepunoouyeckas cucrema.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

3. B psay xumunyecknx anemeHTtoB C - Si - Ge - Sn HemeTannnyeckme CBOWCTBA: a) BO3pacTatoT 6)
yObIBaIOT B) HE U3MEHSAIOTCA ') UBMEHSAIOTCS HEMOHOTOHHO 9. B psay okcugos SiO2 - P205 - SO3 unx
KMCNOTHbIE CBOWCTBA: a) NOCNeaoBaTeNibHO HapacTatoT 6) He N3MeHsOTCS B) ocnabeBatoT r)
N3MEHATCA HEMOHOTOHHO 10. Ykaxute oopMyny okcuaa C HauMeHee Bblpa>XeHHbIMU OCHOBHbIMU
ceorictBamu: a) Na20 6) BeO B) MgO r) BaO pg) Li20

PernctpaunoHHbin Homep 332914
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Tema 3. BBeneHue B coBpeMeHHble TeOpUN XMMUYECcKown cBA3N. MeTon BaneHTHbIX CBA3EN.
Oco06eHHOCTN pa3NNyYHbIX BUA,0B XUMMYECKoW cBA3N. MeXMonekynsipHbie B3auMoO,eACTBUS.
ArperatHble COCTOSIHUSA Bell,ecTBa.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

4. Kakas xuMmnyeckasi CBsi3b BO3HNKAET MEX Yy aTOMaMun 3/IEMEHTOB C NOPSALKOBbIMM HOMepamm 8 u
167 a) noHHas 6) koBaneHTHas B) MeTannmnyeckas r) BogopoaHas 5. KosaneHtHas HenonsipHas cBsi3b
peanuayetcst 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 yrnepona B NOHe
coctaensiet: a) +2 6) -2 B) +4 r) +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 KNCNOPOoL

Tema 4. Xumunyeckasa rTepmoguHammka. XmumMuyeckoe pasHosecue. KuHetnka XmMuyeckux
peakuuu

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

19. YuutbiBasg tepmoxummyeckoe ypasHeHune G (18) + O2 (r) 0 coz (r) + 412 kX, onpenenuTe,
Kakas Macca yrnsi CoxxeHa, ecnu sblgenunocb 206 k[1x Tennotel? a) 12 6) 12 kr B) 6 r r) 12000 mr
21. B Kakmx eAmMHMLAax 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 BbipaxXeHue, CBA3biBatoLee 3HTPONuIO C
TepMOANHaAMMNYECKOI BEPOSITHOCTbIO cucTeMbl. a) S=dQ/T 6) S=Ink+InW B) InS=kW r) S=kW 23.
YeMy paBHO M3MEHEHUNE BHYTPEHHEN SHEPrM B n3onunposaHHoi cucteme? a) AU = Qv 6) AU = AH +
pAV B) AU =0r) AU = g-A 24. YeMy paBHa KOHCTaHTa XuMm4eckoro pasHoesecust Kp onsa peakumm A
+B=C?a)6)B)r)

Tema 5. XKugkoe coctosiHue Belectsa. O6ime cBoncTsa pacTsopos. KonnuratmeHble
CBOMCTBa pacTBOpPOB. CunbHble U cnabble aNeKTPonuThbI.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

1. Kakne ytBepxaeHns cnpasenivebl 415 HACBIWEHHbIX PACTBOPOB? a) MOXET ObiTb pazbaBneHHbIM
6) He MOXeT ObITb pasbaBneHHbIM B) BCerna sSBnseTCcs KOHLUEHTPUPOBAHHBIM I) He BCeraa aBnsetcs
KOHLEHTPMPOBaHHbIM 2. CUNbHBIMK SNEKTPONIMTAMN SBASIOTCA: @) pa3baBneHHbIn BOOHbIA pacTBOP
CEepHOI KncnoTbl 6) HaCbIWEHHbI BOAHBIV pacTBOP CEpPOBOAOPOLA B) BOAHLIV pacTBOp rmapokcnaa
Kanus r) BOOHbIA pacTBop xnopuaa Hatpus 3. Kakune 4acTuubl OTCYTCTBYIOT B pa3baBneHHOM BOLHOM
pacteope cynbcparta meau(ll)? a) atombl Meon 6) rmopaTMpoBaHHble NOHbI Meam B) Monekynbl CuSO4
) HermapaTMpoBaHHble NoHbI SO42-

Tema 6. KNCNOTHO-OCHOBHbIE B3auMO0eNCTBUSA. TeoprMu KUCNOT U OCHOBaHUMA.
JoMallHee 3aJaHve , NPUMepHbIE BONPOCHI:

21. B npobupkax ¢ KakuMmu BellecTBaMu BnaxHas nakmycosas bymaxka kpacHeet? a) NH3 6) HCI B)
SO2r) CO 22. BelecTtsa, KOTOpble Npy Anccoumnaumm B Boae MoryT 06pasoBbiBaTb Kak UOHbI
BOLOPOAA, TakK U rMAPOKCMA-MOHbBI, HAa3blBAlOTCS: @) Kucnotamm 6) amgoTepHbIMU TMAPOKCUAAMN B)
OCHOBAHWSIMM T) KUCTBbIMUA CONSIMU

Tema 7. dnekTpoxmumus. da3oBble paBHOBecusi.KonnongHbie CUCTEMDI
noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:

10. OkmcnuTenbHble CBOMCTBA MPOCTLIX BEWECTB BO3PacTaloT CNesa Hanpaeo B psaax: a) Xnop,
6pom, doTop 6) 6pom, xnop, PTOp B) cepa, BOLOPOL, KNCOPOA I) yrnepoa, a3oT, KUCIopoa
Tema 8. Peakuuu B pactBopax. MoHsiTUe 0 MeToAax pa3aeneHusi, oO6HapyXeHus n
onpepgeneHus. TuTpumeTpuyeckue Metonbl aHannsa. KomnnekcHble COeAUHEHUS.
TepMoOvHaMMKa U KMHETMKA peakLui ¢ y4acTMeM KOMMIeKCHbIX COeqUHEeHUH.

YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:
Tema 9. KucnotHO-0oCHOBHOEe TUTpoBaHMe. CTaHoapTM3auus pacTBOpOB.

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

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:
Tema 10. dneKTpoaHbIe NOTeHUManbl. XMMUYECKMe UCTOYHUKMN ToKa. dnekTponus. Kopposus.

OKMCcNuTEeNbHO-BOCCTAHOBUTENbHOE TUTpoBaHUe. Oco6eHHOCTU cTaH4apTU3aumMm
TUTpaHTOB.O6LLLasA XapaKTepucTuka HeMeTannoB

KTPOHHEBH
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noMalHee 3afaHune , NpuMepHble BOMpPOCHI:
9. Mpwu anekTponunze pacnnaea CaCl2 Ha aHone Bbloensietcs: a) Ca 6) Cl2 B) kak Ca, Tak u Cl2 r) H2

Tema 11. OKucnuTenbHO-BOCCTaHOBUTE/IbHOE TUTpOBaHue: NnepMmaHraHatoMeTpuyeckoe
onpepeneHve BOCCTaHOBUTENEN U oKUCnuTenen.

JoMalHee 3afaHune , NpUuMepHble BOMpPOCHI:
Tema 12. O6Lwas xapakTepucTuka MetannoB. KomnnekcoHOMeTpuyYeckoe TUTpoBaHme:
onpepeneHne oTaeNnbHbIX MOHOB METa/INIOB U XEeCTKOCTU BOAbI

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Tema 13. AHanUTUYeCcKme BO3MOXHOCTU MNOTEHLMOMETPUN: n3amepeHue pH
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Tema . UToroBas coopma KOHTpoOns
Tema . UToroBas doopma KOHTpons

lNpuMepHble BONPOCHI K 3a4€Ty 1 3K3aMeHy:
NPUMEPbBI BUNETOB OJ14 MPOBEOEHUA TEKYLWENO KOHTPOJA

Tembl 1-12

1. Hanmwwute cpopmynbl 1 Ha3BaHMs BCex coneit, 06pasoBaHHbIx rugpokcuaom naHtana(lll) n
YronbHOM KMCNOTON. HanuwuTte peakumio nepexoga cpefHen conm B KUCNYHo.

2. Hannwwute anekTpoHHYI0 OopMyny 1 onpeneniTe BO3MOXHbIE BAIEHTHOCTU afieMeHTa € 49.
3. Metonom BC n3obpasute obpasosaHue ceaseit B Monekyne NF3. Kakosa ee reometpmsa?

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

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

ecnm

AH206p-5a (CO2 (r)) = -393.5 k[ x/mMonb.

5. Hanvwwute BblpaXeHne ansg KOHCTaHTbl paBHOBECUA U 00 BSACHNTE BNNSIHNE U3MEHEHWUIA
TeMmrnepartypbl 1 AaBneHna Ha paBHOBeECUE peakunin

2803 (r) 02 (r) + 2 S0O2 (r) (AH > 0).
Tembl 13-17

1. Paccuntanite MONSapHOCTb U HopManbHOCTb 40%-Horo pacTteopa CaCl2 (p = 1.40 r/mn). Kakon
06bem H2SO4 ¢ koHueHTpaumeri 0.3 Monb/n MOXET NpopearmpoBatb ¢ 5 Mn 3T0ro pacteopa?

2. Onpegnennte cteneHb anccoumnaumm n pH pacteopa cnaboit kucnotel HA (Ko = 10-7) ¢
KOHueHTpauven 0.1 monb/n.

3. Hanuwwure ypasHeHue peakuun rugponusa Na2MoO4 n ykaxuTe cpefny pactsopa.
4. MNonbepnte KOIPULMEHTBI OKUCINTENBHO-BOCCTAHOBUTENBHON peakumm:
K2FeO4 + HI — Fel2 + 12 + KI + H20

Tembl 18-25
1. Bbiumcnutb pH 0.5%-Horo pacteopa xnopHON KUCNOTbI
2. Bbiyncnutb pH 0.1 M pacteopa ammunaka. K (NH3) = 1.8710-5.

3. Bbl4MCNUTb KOHUEHTPaUMIo pacTeopa X0PUCTOBOLOPOOHON KUCNOTbI, €CNv Ha TuTpoBaHme 10 mn
pacTteopa 3aTtpatunm 11.5 Mn pacTeopa enkoro Hatpa ¢ koHueHTpaumein 0.2008 H.
4. Y710 Takoe pakTop 3KBMBANEHTHOCTU? YTO HEOOX0OMMO 06513aTENBHO 3HATL ANS €ro

BblYMCNEHNA? HYeMy paBeH (pakTop 9KBUBANEHTHOCTM POCOPHOM kKMcnoThl B peakuun: H3PO4
+2NaOH [l Na2HPO4 + 2H20 ?

MPVMEPbI TECTOBbIX 3A0AHW ONA KOHTPONA CAMOCTOSATENIbHOW PABOTHI
OBYYAIOWErOCHA NO OTAENIbHbIM PA3OENAM OUCUNNNVHDBI

Tembl 1-12

1. DnekTpoHHasa popmMyna BHELWHEr0 SHEPreTUYeCcKoro ypoBHa ?5s25p2 coOTBETCTBYET aToMy
aneMeHra:
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a) 38Sr 6) 32Ge B) 42Mo r) 50Sn

2. B atome tutaHa yucno csoboaHbix 3d-opbutanein pasHo:

a)06)18)2r)3

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

a) Bo3pacTatoT 6) ybbiBatoT

B) HE UBMEHSAIOTCS I') UBMEHSAOTCSH HEMOHOTOHHO

4, 5a|<a9 XMMUYecKas CBA3b BO3HMKAET MEXAY aTroMaMu 9N1EMEHTOB C NOPAAKOBbIMA HOMepamu 8 1
16"

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

5. KoBaneHTHas HenonsipHasi CBS3b peannayeTcsl B COeANHEHNN:

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

6. MonekynapHyo KpUCTaninyeckyto peweTky nmeet

a) rpacout 6) anmas B) Bo4a r) MUTUIA

7. CTeneHb OKMCNEHWS yrnepona B MOHe COCTaBNseT:

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

8. LInHk pearvpyert ¢ kaxabiM 13 OByX BEWeCTB

a) BoAa 1 consiHas kucnota 6) ruapokcna HaTpUst U ConsiHas Kucnota

B) MMOPOKCUA HATPMA 1 BOAA ) XNOPWUA HATPUS U KMCNopog,

9. B psagy okcupos SiO2 - P205 - SO3 nx KNCNOTHblE CBOMCTBA:

a) nocnenoBartenbHO HapacTalT 6) He N3MEHSAOTCS

B) ocnabeBatoT r) MUBMEHSOTCS HEMOHOTOHHO

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

11. Kakme BelwecTtBa 06pasytoT conb B peakuusx ¢ okengom mapradua(Vil)?

a) okecup kanvs 6) rmgpokeua HaTpus

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

12. YKaxunTe CUMBONbI 3/IEMEHTOB, 0Opa3yoWwmx Kak OCHOBHbIE, TakK 1 aM(pOTEPHbIE, U KNCNTOTHbIE
oKkcuapl:

a) Cl 6) CrB) Al't) Mn

13. YkaxuTe cxembl peakumii, NpoaykTOM KOTOPbIX SBNSETCS CPEeOHSAS COMb (B3ATbl BOOHbLIE
pacTBOpbl):

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

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

14. Cynbdhat MeTanna MoXHO Nony4ymTb Npu B3aMOAENCTBUM:

a) Xenesa Cc Cepou npu HarpesaHUm

6) xxene3a ¢ pasbaBneHHO CEPHO KNCNOTOM

B) Meaun ¢ H2SO4 (koHu,.)

r) Xxenesa ¢ BoAHbIM pactsopom CuSO4

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

16. [1ByXOCHOBHbIMY KNCNOTaAMMN SBASIOTCS:

a) ykcycHas 6) cepHas

B) opTohoccdopHas r) yronbHas

17. C KakvMu BewecTBaMun U3 NnepedmncrieHHbIX B3anMo4encTBYIOT Wenoymn?

a) pacTBopuMbIMK consimmn Mean 6) cnabbiMu KucnoTamm

B) aM(POTEPHbIMU FTMAPOKCUAAMM ) OCHOBHbIMI OKCUOAMU

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

a) BoOoi 6) ConsiHol KMCNOTOW

KETPOHHBH
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B) MMAOPOKCUOOM Kanus r) yrnekucnbiM rasom

19. YuutbiBas tepmoxummyeckoe ypasHeHune G (18) + O2 (r) 0 co2 (r) + 412 kO x, onpenenuTe,
Kakas macca yrns coxxeHa, ecnu sblaenmnocb 206 kX Tennotbl?

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

N2 (r) + 3H2 (r) I 2NH3 (r), 1 ykaxuTe, B KaKylo CTOPOHY CMECTUTCS PABHOBECUE MPY YBENNYEHUN
KOHUEeHTpauum sogopona?

a) Brnpaso 6) BNeBoO B) HE CMECTUTCS

21. B kaknx eanHmnLax MoOXeT N3MepAaTbCs CKOPOCTb XMMUYECKON peakumnmn?

a) monb?n-1c-1 6) n?monb -1 B) c?Monb -1 1) Monb?n1-1MuH-1

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

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

23. YeMy paBHO M3MEHEHME BHYTPEHHEN SHEPrM B U30NNPOBAHHON cUCTeEMe?

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

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

a) 6) B) r)

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

26. YkaxuTe npasunbHYIO 3aBUCMMOCTb NOTEHUMana BOAOPOAHOro anekTpoaa ot pH.
a) 6) B) r)

27. Bo cKONbKO pas yBENMYMTCS CKOPOCTb XMMUYECKOI peakumm Npu NOBbIWEHUN TeMnepaTypbl OT
223 no 273K, ecnu TemnepaTypHbI KOadouumneHT peakuum paeeH 27 a) 10 pas 6) 32 paz B) 15
pasr) 5 pas

Tembl 13-17

1. Kakue ytBepxaeHmsa cnpasennunebl 415 HACIWEHHbIX pacTBOPOB?

a) MOXeET ObITb pasbaBneHHbIM

6) He MOXeT bbITb pas3baBneHHbIM

B) BCerga SBNseTCs KOHUEHTPUPOBAHHbIM

r) He Bcerga sIBNsieTcs KOHUEHTPUPOBAHHBIM

2. CNbHbIMU 3NEKTPONNTAMN SBNSIOTCS:

a) pa3baBneHHbI BOOHbIA PacTBOP CEPHOM KUCNOThI

6) HacbIlWeHHbI BOAHbIA pacTBOP CepoBOLOpOLa

B) BOLHbIA pacTBOp rmapokcmuaa kanums

r) BOLHbIA pacTBOp Xnopmaa HaTpus

3. Kakue yactumupl oTCcyTCTBYIOT B pa3baBneHHOM BOOAHOM pacteope cynbdarta meon(ll)?
a) atoMbl Mean 6) rmapaTMpoBaHHbIE NOHBI MEON

B) Monekynbl CuSO4 r) HerngpaTnpoBaHHble MOHbI SO42-

4. Cymma K03hh1LMEHTOB B COKpaLLEHHOM MOHHOM ypaBHeHun peakumm CO2 ¢ n3bbiTkoM BOLHOMO
pactesopa KOH pasHa:

a)56)98)3r)6

5. B BoAHbIX pacTBOpax kakmx conewn cpega weno4yHaa?

a) Na2CO3 6) KHCOS3 B) CuCI2 r) NaNO3

6. YKaxunte anekTponuTbl Cpeamn HuXenepeymcreHHblX Coe ANHEHWIA:
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-

KETPOHHBH
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8. BydbepHnlit pacTBop MoryT obpasoBaTb 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 n Cl2 r) H2

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

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

MPUMEPbBI 3A0AHVIN ONA NPOBEOEHNA MTOMOBOW ATTECTALIMKM MO UTOIAM
OCBOEHUA ONCUNTITTINHDBI

1. YKaxuTe 4ncno anekTpoHOB Ha BHELWHEM 3HEPreTM4eCckoM YpOBHE aToMa Meay B OCHOBHOM
COCTOSIHUM:

a)26)18)10Tr) 18

2. B aTomMe KpeMHusi B OCHOBHOM COCTOSIHUM UMEETCS _ MONHOCTbIO HE3AMONHEHHbIX opbuTanei:
a)16)68B)5T1)3

3. YKkaxuTe cCUMBON 9neMeHTa C HauMeHee BblpaXeHHbIMU MeTanIn4yeckMm CBOMCTBaMM:

a) Mg 6) CaB) Ber) Ba

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

5. Kakasa xummyeckas cBa3b HamMmeHee nNpoyHas?

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

6. B psaoy HCI - HF npoucxoont ysennyeHue:

a) KMCNOTHbIX CBOWCTB 6) ANIMHbI CBA3EN

B) MONSIPHOCTY CBSA3EN ') BOCCTAHOBUTENbHbBIX CBONCTB

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

a) noHHas 6) koBaneHTHas nonsipHas

B) BOLOPOOHAS ) MeTannnyeckas

8. YcuneHune MexmonekynspHoro B3aMMoAencTens B BELWECTBE NPOSBNSETCSH B:
a) nepexone 13 razaoobpasHoOro COCTOSAHNSA B XMULOKOE

6) yCTONYMBOCTM MONEKYNSIPHBIX KPUCTaNI0B

B) MOBbIWEHNN TEMNEPATYP NNABNEHNS U KUMEHNS BELLECTB

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

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

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

10. /13 Monekyn cocTosT Kpuctanibi:

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

11. N ¢ BOOOM, 1 C CONSHOM KUCNOTOW pearnpyert:

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

12. [1Ba TMna Kucnbix conein obpasyet kucnorta:

a) yronbHas 6) cepoBoaopoaHas B) cepHucTas

r) opTochocgopHas

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

B) BaSO4 n KCI r) AQNO3 n KCI

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

B) K2S, HNO3, H3PO4 r) Ba(OH)2, Na2CO3, AgNO3
15. Ykaxute (a) cnabble un (6) cunbHble KUCNOTbI:

1) H2S 2) HF 3) H2SO3 4) HCIO4 5) H2Si03 6) H2S04
7) H3PO4 8) HNO3 9) HI

16. Npwn B3anmonencTenn 4 r Kanbums ¢ XNOpPOoM Bblaenunochk 78.5 kIx Tennotbl. PaccumTante
TennoTy obpasoBaHusl xnopmaa kanbums (KI>x/monb).

a) 1570 6) 392.5B) 785T) 15.7
17. 3anvwuTe BblpaxeHne Ons KOHCTaHTbl PaBHOBECUS peakuum

H2 (r) + Br2 (r) [ 2HBr (r), n ykaxuTe, B Kakyrto CTOPOHY CMECTUTCS paBHOBECHE NPU yBENNYEHUM
nasnexHns?

a) Brnpaso 6) BNeBO B) HE CMECTUTCS

18. Kakne napameTpbl BANSIOT HA CKOPOCTb XMMUYECKON peakumnn?

a) KOHLEeHTpauns NCXOOHbIX BEWEeCTB B) TeMmneparypa

6) KOHLEHTpaLMs NPOOYKTOB peakLmn r) katanmaatop

1) 9Heprvsa akTneaumm npouecca?

19. PacTBOpUMOCTb KMCNopoaa B BoAe BO3pacTaeT

a) C yBennyeHnem nasneHus 6) npu NoBbIWEHUN TeMMNepaTypbl

B) MNPV MOHWXEHWUW OaBNEeHUS ) NPU NOHUXEHUN TeMNepaTypsbl

20. Ykaxute ¢popmynbl BELWECTB, KOTOPbIE B BOAHOM pacTBOPE ANUCCOLMMPYIOT CTYyrNeH4aro:
a) FeCI3 6) KH2PO4 B) NaHCOS3 r) KOH

21. B npobuvpkax ¢ kKaknuMu BelecTBaMm BnaxHas nakmycosasi bymaxka kpacHeeT?
a) NH3 6) HCI B) SO2r) CO

22. BeulecTBa, KOTOpble Npu guccoumauun B Boge Moryt ob6pasoBbiBaTb Kak MOHbI BOAOPOAA, Tak U
FMOPOKCUA-NOHbI, HAa3bIBAKOTCSA:

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

23. Kakas napa noHoB yyacTByeT B 06pa3oBaHum ocaaka npu CnmBaHMm BoaHbIX pactsopos K2CO3
n BaCl2 ?

a) CO32- + K+ — 6) Ba2+ + CO32- —

B) Cl- + K+ - r) CO32- + Cl- —»

24. Kakoe BelecTBO He noasepraeTcs ruaponusy?

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

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

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

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

27. bygoepHbIM cBOMCTBOM 0O6nagaeT CMech:

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

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

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

29. Kakue corictea B OBP nposiBnser noang-moH?

a) TONbKO OKMCANTENS 6) HN OKUCNIMTENS, HU BOCCTaHOBUTENS

B) TONbKO BOCCTAHOBUTENS T) U OKUCIIUTENS, U BOCCTAHOBUTENS
30. [1BOACTBEHHbIE OKMCNUTENBHO-BOCCTAHOBUTENbHbIE cBONCTBA B OBP xapaktepHbl ans:
a) SO2 6) S B) HNO3 r) KMnO4
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KOHTPO/bHbIE BOMNPOCHI OJ1A4 NMPOBEOEHNA TEKYLWWETO KOHTPOJIA

(paspen "AHanuTtnyeckast XmMms)

1. Ponb aHannTnyeckom xmMmm B passuTum reonoruu.

2. AHanuTnyeckme xapakTepucTmky peakLumin.

3. Nepvoonyecknii 3aKoH 1 aHanUTUYeckne Knaccugukauum NoHOB MeTasos.

4. CuctemMaTmyeckuii n opobHbli aHanm3. Cneungouka NpoBeaeHNS aHaNn30B.

5. Kakne otnnymTtenbHble CBONCTBA UMEET aHANNTMYECKWNIA curHan?

6. Knaccudumkauns metonos aHanmsa.

7. OCcHOBHble cBefeHMs 0 NpobonoarotToske o6pa3sLoB..

8. TutpumeTpusa Kak MeTod XMMNUYECKOro aHanmsa.

9. Knaccudpukaums norpelwHoCcTei: cnydyamHbie N cucteMaTnyeckme.

10.lMoHATME O MONSPHOM Macce aKBUBANEHTA B KUCNOTHO-OCHOBHbIX PEKLUSIX.

11. lNoHAaTe o dhakTope 3KBMBANEHTHOCTN B OKUCNINTENIbHO-BOCCTAHOBUTENbHBIX peakuusx.
12. CywHocTb BycpepHOro feincTeums, NoHATME 0 BydepHO eMKOCTV PacTBOPOB.

13. OCOBEHHOCTN TUTPOBAHMS CUNBHBIX U CNabbiX KNCNOT 1 OCHOBaHWIA.

14. KNCNOTHO-OCHOBHbIE MHANKATOPbI

15. OCOBEHHOCTN NOCTPOEHMS KPUBbIX TUTPOBAHNS.

16. Tunbl 1 CBOMNCTBA KOMMNEKCHbBIX COEANHEHWNIA, NCMONb3yeMble B aHAIMTUYECKMX LIeNsX.
17. KOMMNNeKkcoHbI, Kak TUTPaHTHI.

18. XapaktepucTuka n aHanmtnyeckme BO3MOXHOCTN KOMIMNIEKCOHOMETPUYECKOro TUTPOBAHUS.
19. MeTannoxpoMHble NHONKATOPbI.

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

21. AHanNTNYeCKMe BO3MOXHOCTN OKUCNUTENBHO-BOCCTAHOBUTENBHOMO TUTPOBAHUA.

22. MNoTeHuMoMeTpuS, Kak NpUMep 3NEKTPOXMMUYECKOro MeToda aHanmaa ans npoBeaeHUs
n3mepeHns pH pacTBopoB 1 MOTEHLMOMETPUYECKOrO TUTPOBAHUSI.

7.1. OcHOBHas nuTeparypa:

OcHoBHas nuteparypa

"nuHka, Hukonaii NeoHmnpoosmy. Obwas xmmuns : [Yueb. nocobue ans sy3os] / H.J1.MuHka ; Mog pea.
A.N.Epmakosa .? 30-e nag., ucnp. ? M. : uterpan-ipecc, 2004 .? 727c.

AxmeToB, Hamnb Cnbrartosmy.Obwas n HeopraHmyeckas XmuMms : y4ebHUK ons CTyoeHTOB
XMMUKO-TEXHONOrMYeckmx crneumanbHocTer By3os / H. C. AxmeTtos .? N3a. 7-e, ctep. ? Mockea :
Boicwas wkona, 2009 .? 742, [1] c.

Masnos H.H. Obwas n HeopraHuyeckas xumms. [OneKTpoHHbIA pecypc] - 3-e nsa., ucnp., gon. -
CaHkT- lNMeTepbypr: NlaHb, 2011. - 496 c. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4034

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

7.2. JlononHuTenbHasa nuteparypa:
JononHuTtenbHasa nutepartypa
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Xumus kpemHus: Yueb. nocobue / N.C. benocToukas. - M.: UH®PA-M, 2004. - 64 c.: 60x88 1/16. -
(CpenHee npodheccroHansHoe obpasosaHue). (obnoxka) ISBN 5-16-002002-0, 1000 aka.
http://znanium.com/bookread.php?book=82503

Xumns HepTn 1 rasa: y4ebHoe nocobue / B.[. Pa6os. - M.: U1 ®POPYM, 2012. - 336 c.: un.; 60x90
1/16. - (Bbicwee obpazosaHue). (nepennet) ISBN 978-5-8199-0390-2, 800 aka.
http://znanium.com/bookread.php?book=328497

"nuHka, Hukonaii NeoHnpoosmy. Obwas xmmuns : Yueb. nocobue ans sBy3os / H.J1.I'nuHka ; MNopn peg.
E.N.Epmakosa .? 29-e u3a., ucnp. ? M. : interpan-lNpecc, 2002 .? 727c.

7.3. UHTepHeT-pecypcChl:

Bonpochkl 1 TECT-KOHTPOMb A1 CaMOCTOSATENbHOM paboThl MO Kypcy obwas xmmus -
http://kpfu.ru/docs/F1546424983/%C2%EE%EF%F0%EE%F1%FB%20%E8%20%F2%E5%F1%F2-%EAS

3apaHus no kypcy xumnnm - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf
Kypc nekumin no puanydeckorn n konnongHon xumum - http://kpfu.ru/docs/F2047204685/chem0014.pdf

MpakTuyeckoe pykoBOACTBO K abopatopHbiM paboTaM no ornanyeckoir 1 KONNOUOHON XUMUN. -
http://kpfu.ru/docs/F1434993556/chem0005.pdf

Mporpamma n Bonpockl A48 caMocTosTeNbHOM paboTel o Kypcy "Obwas xumms" -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

TecTtoBble 3anaHns no xumum - http://kpfu.ru/docs/F560311606/chem0033.pdf

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbI(MOAYNS)

OcBoeHue gucumnavHbl "XuMus" npegnonaraet MCNoMb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

1. MynbTuMeaniiHbIA NPOEKTOP Y HOYTOYK.
2. NabopaTopnn XMMUYECKOrO UHCTUTYTA

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
HanpasneHuto 020700.62 "lMeonorusa” n npodouno NOAroToBKM ["€0N0rMs 1 reoxXnMmns roproHmnx
NCKONaeMbix .
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