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Mporpammy ancumnnnHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, A.H. (npogeccop) Amnpos P.P.
Kadbenpa HeopraHmnyeckom xumum Xvmnyeckuinm nHctutyT um. A.M. byTtneposa ,
Rustem.Amirov@kpfu.ru ; FansntouHos W.®. ; Mnagwmii HayYHblin coTpyaHuk, 6/c Matmatynmd A.K.
HU Xumndeckun ntHctutyt um. A.M. ByTtneposa , Askar.Gatiatulin@kpfu.ru ; MegsHuesa 9.11.,
3uraHwmnH M.A.

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsoeHMs ancumninuHbl "XumMuna" aensoTcs: oopMmpoBaHne y CTyAEHTOB MOHATUR O
TEOPETUYECKMX OCHOBAX TOW HAY4YHOW OMCLMMNANHBI, €€ 0COBEHHOCTSX, CBS3M C reosiormei n
OPYrvuMn Haykamu, 1 ee rnpakTuyeckor 3Ha4MmMocTu. B pesynbtate 0CBOEHNS OAaHHOW OUCUUNINHDI
LONXHbI 6bITb CPOPMMPOBAHbI COBPEMEHHbIE NPEACTABNEHNS O CTPOEHMN aTOMa U XUMUYECKOWA
cesi3n. Obyyatowmecs AOMKHbI MONy4YMTb NpeacTaBneHne 06 sHepreTnke N KUHETUKE XMMNYECKMX
npoLIeCcCCoB, TEOPETUYECKNX OCHOBAX OKUCINTENbHO-BOCCTAHOBUTENbHbIX peakunim n XmumMmn
KOMM/IEKCHbIX COeaNHEHNIA, 06 OCHOBHbIX 3aKOHOMEPHOCTSIX MPOTEKaHMS peakumii B pactsopax. Ha
OCHOBE MOJNy4eHHbIX TEOPETUYECKUX NPELACTaBNeHNn 0byyatoWwmecst LONXHbl YMETb aHaNN3npoBaThb
CBOWCTBA 3NEMEHTOB U UX COeANHEHWIA, MONYYNTb HaBbIK MPOrHO3MPOBaHNSA CTPOEHUS N CBONCTB
MPOCTbIX U KOMMNIEKCHbIX COeAMHEHNA, HABbIKN NPOBEAEHNS 9KCNEPUMEHTANbHOIO U TEOPETUYECKOro
PU3NKO-XMMNYECKOro NCCnenoBaHna 3aKOHOMEPHOCTEN NPOTEKAHUS XUMUYECKUX U CPU3NYeCcKux
npoueccoB. B pesynbTtate 0CBOEHNS AaHHOW ANCLUNANHBI 4ONXHbI ObITb CPOPMMPOBAHbI TaKXe
npeacTaBneHnsi 06 aHanMTNYECKX BO3MOXHOCTSX OCHOBHbIX TUMOB XUMUYECKNX peakLuii,
NCMONb3yeMblX B aHanUTM4eckor npaktuke. Obyyatowmecs AOMXHbI NONy4YMTb NpeacTaBneHune,
HaBblkK PaboTbl 1 3HAHWS 006 aHANNTUYECKMX U METPONOrMYECKUX XapakTePUCTUKAX XMMUYECKUX
MeTOL0B aHann3a.

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

HaHHas yuebHas aucumnnnHa BkntodeHa B pasnen " b2.5.4 O6wenpodeccnoHanbHblii
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 PyHOaMeHTOM A1 U3y4eHnsa CTyOeHTaMun B AasibHENWeM TeopeTnyeckmx OCHOB
MPOYNX XMMUYECKMX HayK U AMCLUNINH NpodhecCcrmoHanbHoro umMkna HanpasneHus "lfeonorng”.
OucumnnuHa paet CTyoeHTy npeacTaBneHne 06 obwmx NOHATUAX N 3aKOHAX XUMUW, COBPEMEHHbIX
NpeacTaBneHnsxX 0 CTPOEHNM atoMa 1 XMMUYECKOI CBA3N, yrnybnseT n pacwmpseTt no3HaHus
0by4aeMbIx B SHEPreTNKE N KNHETUKE XMMUYECKMX NPOLECCOB, 3HAKOMUT C BBEAEHWEM B TEOPUIO
pacTBOPOB, OKUC/IUTENIbHO-BOCCTAHOBUTENbHbIX PeakLUnii, XMMUN KOMMNEKCHbIX COeANHEHUI,
TEPMOAMHAMUKN U 3NIEKTPOXNMUKN. DTa HaCTb SBNAETCA OYHAAMEHTOM 0N XapakTepuUcTUKm
9NEMEHTOB, 3HAYUTENIBHO PacLWMPSAS 1 Yrnybnas 3HaHUs, NONyYEeHHbIE B XOAE WKONMbHOro kKypca. B
pamkax gucumnnumHbl "XuMmns" Takoe NnoCcTpoeHe Mateprana no3BonseT Ha 6onee BbLICOKOM YPOBHE
npocnexunsatb oblwme 3aKkOHOMEPHOCTH BO B3aMMOCBS3M "COCTaB - CTPOEHUE - peakLMOoHHas
CMNoCcOBHOCTL", MPOrHO3MPOBaTL CBONCTBA ANIEMEHTOB 1 MX COEAMHEHUIA, NPELACKa3biBaTb PE3yNbTaThl
XVIMUYECKMX peakLunii, B TOM YACNE C TOYKW 3peHns NpodpeccrnoHanbHon NOAroTOBKN CTYOEHTOB MO
avcuunnvHam HanpasneHus "lreonorns”.

[Nsi ycnewHoro oCBOEHUst AMCLUMNANHBI "XnMmsa" cTyaeHTbl LOMXKHbl UMETb nNpeacTaBneHme 06
OCHOBHbIX TUMax peakuuii, NCNOoNb3yeMbIX B XMW, NOMy4YEeHHbIE B XO4€e U3y4eHUS WKONbHOMo Kypca
XUMUN, OONXKHbl 3HAaTb OCHOBHbIE MOHATUA WU 32KOHbI PU3NKK 1 BNageTb OCHOBHbIMU Npuemamm
MaTeMaTU4eCcKnx pacyeToB, a TakxXe Bnanetb 6a30BbIMM HaBbIKaMy NPoBeaeHNS nabopaTopHbIX
paborT.

MonyyeHHble NPV OCBOEHUN OMCLMMNINHBI 3HAHWS 0bneryaloT ocBoeHme 6a3oBoro kypca "Obwas
reonorns”, npogpeccnoHanbHbix aucunnnuvH "MuHepanoruns”, "I'eoxumnsg”, "Kpuctannorpagus”,
"Nmaoporeonorng”, "MNoporeoxumng”, "Jlutonorns", a Takxe cneumanbHOM GUCUUNANHDI
"Okonornyeckas rmaporeoxnumMmns” n opyrux Kypcos rno Bbibopy.
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3. KomneTteHuuun obyuarowerocsi, popMupyemble B pe3yibTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU

MnK-1 CaMOCTOSATENbHO NprobpeTaTtb HOBblE 3HAHNS, UCNONb3YA
(npodpbeccuoHanbHbie COBpEMEHHble 0bpasoBatenbHble U MHAPOPMALMOHHbIE
KOMNeTeHLmMm) TEXHONornm
[K-16 MCNonb30BaTb OPraHN3aunoHHO-NPaBOBble OCHOBHI
(MpOCPecCroHabHbIS n aBnqueCKonle npean MHMManeanKoM NeaTenbHOCTH
KOMMETEHLMM) ynp peanp
MK-2 MCMNONb30BaTh OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbIX

NCLUNAVH B M NOHANbHOWN OEesATeNbHOCTU, MPUM
(MpodheccuoHansHele ﬂe%nbl MaTeMeFl)'IE)VIcfggI((:OFOO :Hana3aﬂﬁ M(?,D,GHECOB,EIHEIH o
KOMNeTeHLmm) P ’

TEOPETUHECKOro 1N 3KCnepmMeHTabHOro nccnenosaHms

B pesynbtaTe 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaThb:

obuwwme 3aKOHOMEPHOCTUN NPOTEKAHUA XUMNHECKNX peaKLu/n7| B ra3ax, pacrteopax u TBGp,D,OI?I pase,
OCHOBbI XMMNYECKOM TepMoanNHaMUKn, KNHETUKN N 3NTIEKTPOXUMUN

2. DONIXEH yMeTb:

NPUMEHSATb TEOPETUYECKNE 3HAHNS O CTPOEHUN, 3MEHEHMM COCTaBa 1 PeakLMOHHOW CNOCOBHOCTY
pearvpyoLwmx BeWecTB ANns npeackasaHms ocobeHHOCTeR NpoTekaHns peakLumii, coctaBa, CTPOEHMS
N CBOWCTB NPOOYKTOB; Nonb3oBaTbcs Nepnoanyeckom CUCTEMON.

3. 0ONXEeH BnageTb:

HaBblKaMW XMMNYECKOIro aKCrnepmMmeHTa Cc y4eToM npaBunn TEXHUKU 6e3onacHocTn npwn
ncnonb30BaHNN XMMNYECKUX PEaKTUBOB, aHa/In3a pe3yNnbTaTtoB OMNbITOB U cpopmynmposaHm
060CHOBAHHbIX BblBOOOB, MPOBOANTb aHaIMTUHECKKNE onepaunn, CBA3aHHbIE C TUTPUMETPUYECKUMIA
MeToaamMm aHanmaa.

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

BnaneHvne 0CHOBHbIMU 3akOHaMu 06LWER XMMKK, FOTOBHOCTb MHTEPNPETUPOBATbL 3aKOHOMEPHOCTN B
N3MEHEHNUN CBOWCTB 9NIEMEHTOB B CBA3U C NX 3NIEKTPOHHBLIM CTPOEHUEM (MONOXEHNEM B
NepunoLnNYeCKol CUCTEME), MPOrHO3MPOBATb CBOMCTBA BELLECTB HA NPUMEPE OLHOTUMHbBIX
COEOVHEHWIA, UMETb CNOCOBHOCTb aHaNM3NPOBaTb Pe3yNbTaThl IKCNEPUMEHTA U AenaTb
000CHOBaHHbIE NMPOrHOCTUYECKUE BbIBOLbI.

4. CTpyKTypa U cogepxaHue OUCLUNIUHBI MOAYnNs
Obwas Tpya0eMKOCTb ANCLIMMNIMHBI cOCTaBNseT 5 3a4eTHbIX(ble) eanHuL(bl) 180 Yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4eT B 1 ceMecTpe; ak3aMeH BO 2 CeMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YeCcTBO Ans [oMnycka K 3ayeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNEeTBOPUTENLHO" (Heya.).
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4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AuCUMnIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

Buabl n yachbl
ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywue coopmbl

cemecTpa (B yacax) KOHTpOnNSi
MpakTnyeckmellabopatopHbie

3aHATUA paboTbl

Paspen
N OducunnnuHbl/ CemecTp
Monayns

Nekuunn

Tema 1. BBeneHune B
obwmin Kypc
oucunnamHbl "Xnmus".
OCHOBHbIE NOHATUA U
3aKOHbl XUMUW.

1 OcHoBHbIe Knacchbl 1
" |[HeopraHn4yeckmx
coenvHeHunin. Teopun
CTPOEHMS aToMa.
CTpoeHune anekTPoHHbIX
obonoyex.

JomallHee
1-4 2 0 8 3agaHue

Tema 2.
[Nepuoanyeckue
CBOMCTBA aTOMOB U X oomauiHee
2. [coeanHeHnn. 1 5 3 0 4 3ajaHue
[MNeproany4eckunin 3akoH.
[Mepunoanyeckas
cuctema.

Tema 3. BBeneHune B
COBPEMEHHbIE TEOPUY
XUMNYECKON CBA3N.
MeTton BaneHTHbIX
ceasenn. OcobeHHOCTH
3. |[pasnuyHbIX BUOOB 1 6-7 3 0
XUMNYECKON CBA3N.
MexmonekynspHble
B3aMMOOENCTBUS.
ArperaTHble COCTOSHUS
BelecTsa.

Tema 4. Xumnyeckas
TepMoanHaMumKa. noMallHee
4. [ XvMunyeckoe 1 7-9 3 0 4 3apaHve
pasHoBecue. KnHetumka
XUMUYECKUX peakumm

Tema 5. Xunpgkoe
COCTOSIHNE BelecTBa.
ve CBOMNCTB
S:cuisgpco: ored AomalHee
5. KonMraTuBHbIe 1 10-11 3 0 4 3agaHue
CBOMCTBA pPacTBOPOB.
CunbHble n cnabble
SNEKTPONUTHI.

6 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 6.
KncnotHoO-0CHOBHbIE
6. [B3anMoOencTBuS. 1 12 4 0 5
Teopun KMCnoT U
OCHOBaHWA.

Tema 7. OnekTpoxumms.
dazoBble
paBHoBecus.KonnonaHol
CUCTEMBI

Tema 8. Peakuun B
pacteopax. [oHaTne o
MeTofax pasneneHuns,
oBHapyXeHUs 1
onpeneneHns.
TutpumeTpunyeckune JomaliHee
8. [MeTonbl aHanm3aa. 2 1-4 4 0 4 3anaHue
KoMnnekcHble
cCoeanHeHuns.
TepmoanHammka n
KWHeTuKa peakumi C
y4acCTMEM KOMMIEKCHbIX
coeaVnHEeHnn.

Tema 9.
KncnoTHO-oCHOBHOE
TUTPOBaHWe.
CraHpapTnsaums
pacTBOpPOB. JomMallHee
9. [OkucnnTenbHO-BOCCTaHABUIRNbHbIG-6 4 0 2 3ajaHune
peakuuu.
KncnoTHO-oCHOBHOE
TUTPOBAHNE CUSIbHbIX U
cnabbix KUCNOT U
OCHOBaHWA.

Tema 10. OnekTpogHble
noTeHumansl.
XUMnyeckne NCTo4HNKM
TOKa. ONEKTPONNS.
Koppoaus.
OKUCNNTENBbHO-BOCCTAHQBUTSNLHO YCTHbIA ONpOC
10. TUTpOBaHWe. 4 7-9 4 0 2
OcobeHHoCTH
cTaHgapTM3aumm
TUTPaHToB.ObWwas
xapakTepucTuka
HemeTannos

YCTHbIA OnpocC

oomauiHee
1 13-18 0 0 5 3ajaHune

4%

KETPOHHBH
B_EPCHTET
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Buabl n yacobl
Pasgen ayauTopHon paboTbl,
Henensa MUX TPYAOEeMKOCTb Tekywume cpopMbl
N 'D'"Kn"(")v;lr;;v;”b'/ CemecTpl: e mectpa (B yacax) i%mpﬁmp
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI

Tema 11.

OkuncnmTenbHO-BOCCTaHQBUTENbIOE

TUTPOBAHWeE: nomalwHee
11.|nepmaHraHaTomeTpuyeckoe?2 10 0 0 3 3ajaHve

onpeneneHune

BOCCTaHOBUTENEN U

OoKUcnnTeEnen.

Tema 12. Obwas

xapakTepucTuka

MeTannos.

KomnnekcoHomeTpuyeckpe KOHTpONbHas
12.|TutpoBaHue: 2 11-13 4 0 3 pabota

onpepneneHune

OTOENbHbIX NOHOB

METannoB 1 XEeCTKOCTN

BOObI

Tema 13.

AHannTnyeckme
13.|BO3MOXHOCTH 2 14 0 0 2

NOTEHUMOMETPUN:

na3mepeHue pH

Tema . toroesas 1 0 0 0 3aver

doopma KOHTpons

Tema . Ntoroeas 5 0 0 0 9K3aMeH

doopma KOHTpoOns

NToro 34 0 52

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. BBepeHue B 06w Kypc aucuuniuHbl "Xummns'". OCHOBHbIE NMOHATUSA U 3aKOHbI
xuMmun. OCHOBHbIE KJ1aCCbl HEOpraHM4ecKux coeauHeHUn. Teopumn CTpOEeHUA aTtoma.
CTpoeHune 3aNeKTPOHHbIX 000noyYeK.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Mpeaomet xumunn. Xumus n reonoruns. CoBpeMeHHoe cogepxaHue NoHATUIA: atoM, Monekyna,
3NEeMeHT, MPoCToe 1 CNoXHoe BewecTso. Annotponus. Monb. 3akoH CoOXpaHeHMst MacChbl BELECTB.
3akOoH NOCTOSAHCTBA COCTaBa, YCNoBMs ero cobnoneHns. JanbtoHnabl n 6epTonnnabl. 3aKoH
Asoranpo. MonbHbli 06beM. YpasHeHune KnaneipoHa-MeHneneesa. CTpoeHve atoma no
Bopy-3ommepdenbay. KeaHTosble ymucna. lNMpuHumn HanMmeHbluer aHeprun. MNMpuHumn Maynn.
Mpasuno N'yHoa. BonHoBble CBOMCTBA 3nekKTpoHa, CooTHoweHwue Jlym ne bponns. BonHosas
PyHKLMSA. DNEKTPOHHbIE opbutanu.

naboparopHasi pabora (8 yaca(oB)):

BaxHewnwwme knaccbl HeOpraHM4ecknx CoeaMHEHU: oKcuabl (Mepokcuabl), KUCNOTbl, COnu (CpenHue,
KMCNble, OCHOBHbIE, ABOMHbIE, CMELLAHHbIE, KOMMIEKCHbIE).

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

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

PerunctpaumnoHHbii Homep 363814 5AE
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Meproanyecknii 3aKoH 1 neproandeckas cucrema. OcCob6eHHOCTM 3an0THEHUS aTOMHBbIX
opbuTtaneit. s-, p-, d-, f-anemeHTbI. NeproanyHOCTL CBONCTB aTOMOB. Paanycbl aToMOB 11 MOHOB.
VloHn3aunoHHbIe NoTeHUMarnbl 1 3HEPTrns CPOLACTBA K 3NEKTPOHY, U3MEHEHME NOo nepuoaam v
rpynnam. SneKTpooTpuuaTeibHOCTb 31IEMEHTOB U €€ U3MEHEHME N0 Nepuoaam 1 rpynnam.
BropuyHasa nepmnoanyHocTb. CTpoeHne aapa. PagnoakTMBHOCTb. PacnpoctpaHeHHOCTb U
YCTOMYMBOCTb 3/IEMEHTOB B Npupoae.

naboparopHas pabora (4 4aca(oB)):

Tema 3. BBepeHne B coBpeMeHHble TeOpUU XMMUYeCcKoW CBs3u. MeTo BaneHTHbIX CBSI3eN.
Oco6eHHOCTN pa3NInYHbIX BUOOB XMMUYECKOMN CBA3N. MeXMonekynsipHble B3aMMO,eNCTBUS.
ArperaTtHble COCTOSIHUSI BelLL,eCTBa.

JNIeKLMoOHHoe 3aHsitue (3 4aca(os)):

Passutne Teopun xummnyeckom ceasun n saneHTHocTu. Teopus Koccens u Jlbionca.
KBaHTOBOXMMMYECKUE TEOPUN: CMIMHOBAS TEOPUS, TEOPUS BaNEHTHbIX CBA3EN, Teopus
MONEKYNAPHbIX opbutanein. KoBaneHTHas CBA3b: MEXaHW3Mbl 06pa3oBaHns (OBMEHHBIN,
JLOHOPHO-aKLLEeNTOPHbIN) U CBOWCTBA (SHEPrvs, ANNHA, Yron CBA3W, HACbIWaeMOoCTb,
HanpaBneHHOCTb, Nonspn3yemMocTb). Curma n nu-cessn. Mmbprnaonsaums opbutanei.
MeTtannnyeckas, noHHas, BogopogHas cea3n. Cunel BaH-nep-Baanbca. OpreHTaumoHHoe,
WHOYKUMOHHOE 1 ONCNEPCUOHHOE B3anMoL4enCcTBMSA. SHeprusa un npupona MMB no cpaBHeHuto ¢
SHeprvemn n NPUPoLoN XMMmM4yeckom ceasn. MexmonekynsipHas Bo4opoaHas CBA3b.

naboparopHasi pabora (6 yaca(oB)):

3aBUCMOCTb (PM3NYECKMX CBOWCTB BELWECTB C MONEKYNAPHOW CTPYKTYpom oT xapaktepa MMB.
BnnsHne BooopoaHoi CBA3N Ha omanyeckne cBoincTaa BewecTs. OCOBEHHOCTN PU3NYECKUX
CBOWCTB BObl.

Tema 4. Xumnyeckasa rTepmoamHammka. XuMuyeckoe pasHosecume. KMUHeTUKa XMMUYeCKUX
peakuun

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

XuMunyeckas TepMoanHaMmka u xMMu4yeckas KuHeTuka. TepmoanHammyeckme napameTtpbl 1
OYHKUUKN COCTOSAHNS cucTeM. [NepBbli 3aKOH TEPMOANHAMUKN. BHYTPEHHSAS SHEPrusa n sHTanbnms
CWCTEMbI, CBSA3b C TEMNOBbIM 30GEKTOM peakuun. CTaHoapTHas sHTanbNMs 0bpa3oBaHns BEIWWECTB
Kak Mepa cTtabunbHOCTM UX. QHTPONNS Kak Mepa becnopsiaka cuctembl. dHeprusa mbbca u ee
N3MEHeHNEe B XMMMNYECKMX npoueccax. Bropon 3akoH TepmoanHammkn. Kputepum
CaMOomnpoOn3BOJIbHOrO NPoTEKaHMa peakunn. FoMo- 1 reteporeHHble cucTeMbl. CKOPOCTb XUMUYECKUX
npoueccos. 3akoH AencTayowmnx Macc. PakTopbl, onpeaensowme CKOPOCTb XMMUYECKUX peakLnii.
KoHcTtaHTa ckopocTn. MonekynspHOCTb 1 nopsaaok peakumun. MNpasuno BaHTt-INoddha. SHeprus
akTneaumun. YpasHeHne AppeHuyca. Katanus n uHrnbrposaHune. Peakumm aBTokatanmtnyeckue,
nocnepgosaresfibHble, napannenbHble, CONPSXeHHble, LenHble. XMMn4yeckoe paBHOBECUE: UCTUHHOE U
NoxHoe. KoHCTaHTa XMMNYecKoro pasHoBecus. BnnsHne pasnnyHbix q0akTopoB Ha paBHOBECHUE.
MpwHuun JNe-Watenbe - bpayHa.

naboparopHasi pabora (4 4aca(oB)):

BnusiHme Temnepatypbl Ha CKOPOCTb XMMMYECKON peakummn. KoHCTaHTa XMMUYeCcKoro paBHOBECHS,
cnocobbl onpeneneHus.

Tema 5. XKugkoe cocrosiHue Bew,ectsa. O6Lime cBoncTea pactsopoB. KonnuratueHble
CBOMCTBa pacTBOPOB. CunbHble U cnabble 3aNeKTPOonuThbI.

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

VicTuHHbIE pacTBOpbl. PacTBOpeHue Kak omnanko-xmMmnyecknin npouecc. Bona kak pactsopurens.
Conbeartauus n rugpataung. Conbeatbl U rugpartbl. PacTBopyMoCTb BewecTs. BangaHue
Temrneparypbl, 4aBNeHUs, NPUPoLbl PAaCTBOPEHHbIX BELWECTB 1 PACTBOPUTENS HA PaCTBOPMMOCTb.
3akoH ["'eHpu. dunarpamma cocTosiHMS BoAbl. KonnuratveHble CBONCTBA PaCTBOPOB. DNEKTPONUTbI U
HEe3aNeKTPONUTbl. DNEKTPONUTUYECKAs AMCcoUumaumns, MexaHnam guccoumaumn. 'magparaums NOHOB B
pactBope. CunbHble 1 cnabble anekTponuTbl. CTeneHb auccoumnaumm anekTPoanToB, BINSHNE HA
Hee pasnunyHbix goakTopoB. KoHcTaHTa anccoumaunn. 3akoH pasbasneHns Octeanbia.

naboparopHas pabora (4 4aca(oB)):
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Cnocobbl BblpaxkeHus cocTaBa pacTBopa: MONSIPHOCTb, MONISIIbHOCTb, MaccoBasi, 06 beMHas v
MONbHas fonu 1 npoueHTol. CTeneHb guccounaunmn anekTponnToB, BINSIHAE Ha Hee pasnyHbIX
(pakTopOB.

Tema 6. KNcnoTHO-OoCHOBHble B3auMooencTsns. Teopmu KUCNOT U1 OCHOBaHUMN.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Teopwuun kucnot n ocHoBaHuin AppeHuyca, bpeHctena u Jlbtonca. CxoacTBO 1 pasnnyne B NOHATUSAX
KWUCNOTbl U1 OCHOBAHWUS, KNCNOTHO-OCHOBHOM B3aMMOAENCTBUN U €ro NPoayKTax B pasHbIX TEOPUSIX.

naboparopHas pabora (5 4aca(oB)):

Tema 7. dnekTpoxumusi. dasosble paBHoBecUs.KonnonaHble cUCTEMbI
naboparopHas pabora (5 4aca(oB)):
LuncnepcHble cucteMbl. Knaccudomkauus no arperaTHoMy cocTosiHuio. KonnovaHele pacteopbl.

Tema 8. Peakuum B pactBopax. [ToHsiTUE O MeTopax pa3aeneHus, oOHapyXeHus n
onpeneneHus. TuTpumeTpmyeckme Metoabl aHanusa. KomnnekcHble coeAMHEHUs.
TepMoavHaMuka U KMHETUKa peakLUir C y4yacTMeM KOMIMJIEKCHbIX COe AUHEHUN.

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

TpyaHopacTBopuMblie anekTponuTbl. lNponsseneHne pactsopuMocTu. BnuaHne temnepartypbi,
0OHOUMEHHbIX MOHOB M pH Ha pacTBOPUMOCTb BellecTB. Kputepnm obpas3oBaHns 0CaakoB.
Mmoponns conen. Mmoponna coner No KaTuoHy 1 aHMoHy. MexaHuam rugponunsa. BnusHue npuponbl
conu, 3apsga, paguyca MoHOB Ha UX rmaponndyeMocTb. CTeneHb U KOHCTaHTa rugponusa. BnnsaHue
KOHLeHTpauuin, TemnepaTypbl U pH Ha cTeneHb rugponnaa conen. KoopanHaumoHHas Teopust
BepHepa: ueHTpanbHbI aTOM, MraHibl, KOOPANHALMOHHOE YACNO, 3apsL KOMMNEKCHOro NOHa,
BHELWHSS N BHYTPEHHSAS cdoepbl. TunuyHble KomnnekcoobpasoBaTteny u nuraHabl. dakTopsbl,
onpegnensiowme cnocobHOCTb aTOMOB U MOHOB BbICTYMNAaThb B KAYECTBE LIEHTPaNbHOro atoma u
nurangos. [leHTatHOCTb NUraHgoB. HOMeHknaTypa KoopAMHALMOHHbBIX COeANHEHU, U30MEPUSI.

naboparopHas pabora (4 yaca(oB)):

Tema 9. KucnotHo-ocHoBHOe TUTpoBaHue. CTaHaapTU3auusi pacTBOPOB.
OKMCNUTENbHO-BOCCTaHOBUTENbHbIE peakumun. KNCnoTHO-0CHOBHOE TUTPOBaHME CUJIbHbIX U
cnabblX KUCNOT U OCHOBaHWUN.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

Hdwnccounaums Boabl, KOHCTaHTa guccoumaunm n MOHHoe nponseeneHve. BogopoaHbln nokasarenb
(pH). MNoHsATHE 0 BydhepHbIX pacTBopax.

naboparopHasi pabora (2 yaca(oB)):

OKMCNMTENbHO-BOCCTAHOBMTENbHbIE PeakLmmn, UX Knaccugmkaumm (BHyTPUMONEKYNSIPHbIE,
MEXMONEKYNsSIpHbIE, CaMOOKCNEHME-CaMOBOCCTaHOBNEHUE). [oabop KO3gULMEHTOB METOLOM
9NeKTPOHHOro 6anaHca.

Tema 10. dneKTpoaHble NOTeHUManbl. XMMUYECKMe UCTOYHUKMN ToKa. dnekTponus. Koppo3sus.
OKMCcNUTENbHO-BOCCTAHOBUTENbHOE TUTpoBaHUe. Oco6eHHOCTU CTaH4apTU3aLmMm
TUTpaHTOB.O6LLLAsA XapaKTepucTuka HeMeTannoB

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

CTtpoeHue aTtoma 1 BaneHTHocTK p-anemeHToB llI-Vlla noarpynn. IameHeHne atoMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLUMANOB, CPOACTBA K 9NEKTPOHY, 9NeKTPooTpuLaTENbHOCTEN 3N1EMEHTOB MO
nepuogam u rpynnam. IameHeHne ycTom4nBoCcT COEAMHEHUI C BbICLIEN CTEMNEHbIO OKUCEHMS
aToOMOB MO rpynnam. XapakTep XMMNYeckoi cBs3n B coeanHeHmsx. CKNOHHOCTb K 06pa3oBaHmto
KaTMOHHBIX N @HNOHHBIX OOPM, kKomnnekcoobpasoaHme. OCOBEHHOCTM CBONCTB COeANHEHNI
anemeHToB Il n VI nepnonos. MIameHeHne KUCNOTHO-OCHOBHbIX U METanIn4YeCckmnx CBOMNCTB 3/1IEMEHTOB
no rpynnam un nepuogam.

naboparopHas pabora (2 4aca(oB)):
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CTtpoeHue atoma 1 BaneHTHocTu p-anemeHToB llI-Vlla noarpynn. IameHeHne atoMHbIX paanycos,
NOHN3ALMOHHbIX MOTEHLUMANOB, CPOACTBA K 9NEKTPOHY, 9NeKTPooTpuLaTENbHOCTEN 3N1EMEHTOB MO
nepuogam v rpyrnnam. /iameHeHne ycTom4nBoCT COEAMHEHWUI C BbICLIEN CTEMNEHbIO OKMUCEHMS
aToOMOB MO rpynnam. XapakTep XMMNYeCckoin cBs3n B coeanHeHnsx. CKNOHHOCTb K 06pa3oBaHnto
KaTMOHHBIX N @HNOHHBIX OOPM, KoMmnnekcoobpasosaHme. OCOBEHHOCTM CBONCTB COeANHEHNI
anemeHTOoB |l n VI nepnonos. IameHeHne KUCNOTHO-OCHOBHbIX U METaNnINYeCcknx CBOMNCTB 3NIEMEHTOB
no rpynnam un nepuogam.

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

naboparopHas pabora (3 yaca(oB)):

Tema 12. O6uwLas xapakTepuctuka metannoB. KomnnekcoHoMeTpuyeckoe TUTPOBaHMe:
onpepneneHne oTaenbHbIX MOHOB METAJJIOB U XECTKOCTU BOAbI

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

OcobeHHOCTN CTpoeHUst atoMa. [NonoxeHne B neprmoanyeckoin cucteme. Metannmyeckas cBssb U
ee 0cobeHHoCTW. MPOoBOAHMKK, NONYNPOBOAHMKW, ONSNEKTPUKN. HaxoxaeHrne MeTannos B npupoae.
Pyabl, nonumetannnyeckme pyabl. MpuHumnel oboraweHns pyn. Obwme cnocobbl NonyYeHns
MEeTannoB: MMPOMETaNNyprus, rmapomMeTaniyprus, anektpometannyprus. Cnocob nonydeHusi ocobo
YUCTbIX METANNOB (TEPMUYECKOE Pa3NoXeHNe KapboHMNOB, NOANAOB U APYTUX COEQNHEHNI), METOL,
30HHOW NNaBkMu.

naboparopHas pabora (3 yaca(oB)):

YCTOMYMBOCTb KOMMMEKCHBIX YaCTULL B pacTBOPAX, Xapaktep auccoumaumm (nepsnyHas, BTOpUYHas).
CTyneH4atble 1 oblwme KOHCTaHTbI ycTonumneocTn. Knaccmgprkaums KoopanHaLUMOHHbIX COeaNHEHNIA.

Tema 13. AHanUTUYECKMe BO3MOXHOCTU NOTEHLUUOMETPUMN: uaMmepeHue pH
naboparopHasi paborta (2 4aca(oB)):

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNISA)

Buabi
N Paspen Cemectp Henens | camocrositenbsHon [TpymoeMKOCTb g%%’g:;';g:;gzg;
AucumniuHbl cemecTpa paborthbl (B yacax) paGoTLI
CTyOEeHTOB
Tema 1. BeepeHue B
obwmin Kypc
ancumnnuHbl "Xnmms".
OCHOBHbIE MOHATUSA 1
3aKOHbl XMUW. NOLrOTOBKA
1 OcHoBHble Knacchl 1 1-4  |pomawnero 8 nomailHee
HEOopraHN4eckux sananms 3apaHve
coeavHeHunin. Teopun
CTPOEeHns aToma.
CTpoeHue anekKTPOHHbIX
obonouex.
Tema 2.
[Nepuoonyeckune
CBOMCTBA aTtOMOB U 1X noarotoBka
2. |COeANHEHWA. 1 5 |momawHero 8 flomalliHee
MepuoanyYeckuii 3aKoH. 3a0aHus sananne
[Mepunoanyeckas
cuctema.
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 3. BeeneHue B
COBPEMEHHbIE TEOPUM KCP: noarotoska
XNMNYECKOWN CBA3N. K YCTHOMY 4 YCTHbIA ONpPOC
MeTton BaneHTHbIX onpocy
cBa3el. OcobeHHOoCTH
3. [pas3nnyHbIX BUOOB 1 6-7
XMNYECKON CBA3N.
NOAroTOBK
MeXMonelsynﬂprle OOroToBKa . noMawHee
B3aUMOENCTBYSI. AomauHero 3anaHne
ArperaTtHble COCTOSHNS 3afaHus
BellecTBa.
Tema 4. Xumnyeckas
TepMoanHamumka. rnoaroToBka
4. IXnmmnyeckoe 1 7-9 |pomalwHero 8 22;::1;56
paBHoBecue. KuHetuka 3agaHuns
XUMNYECKUX peakuuni
Tema 5. Xungkoe
COCTOSIHNE BellecTBa.
O6wwue cBoicTBa
noaroToBK
5, [PACTBOPOB. 1 | 10-11 ,ugﬂaczugerc? 8 fomalliHee
" [KonnuratmsHble 3ananms 3agaHue
CBOMCTBA PacTBOPOB.
CwunbHble 1 cnabble
SNeKTPONNTHI.
KCP: nogroTtoBka
Tema 6. K -
YCTHOMY 4 YCTHbIV onpocC
KncnoTHO-OCHOBHbIE
_ onpocy
6. |B3anmMooencTeus. 1 12
Teopun KMCNoT U Hgﬂ;cﬂsg:fg 4 oomauiHee
OCHOBaHWNA.
3ananms 3agaHue
Tema 7. 9nekTpoxnmms.
noaroToBk
7 Pagosble 1 13-18 ugﬂaﬁuﬁerg 6 AomaliHee
" |paBHOBecusa.KonnonaHolg 3anaHns 3agaHune
CUCTEMDI
Tema 11.
OkucnnTenbHO-BOCCTaHABUTENbHOE
TUTPOBAHWE: rnoaroTtoBka
11.|nepmaHraHaTomeTpuyeckoe?2 10 |momauwHero 2 ggzgﬁmfe
onpeneneHune 3apaHuns
BOCCTAQHOBUTENEN U
okucnutenen.
Tema 13.
AHanunTtundeckune rnoaroToBska
13.|BO3MOXHOCTU 2 14 |pomaluHero 2 ggzaa;”;:e
NOTEHUNOMETPUN: 3agaHuns
n3mepeHne pH
NToro 58

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
- KOMMbIOTEPHbIE NPEe3eHTaLun Nekumi
- UIHTEPaKTMBHbIA ONpoc No Temam nabopaTopHbix paboT;

PernctpaunoHHbii Homep 363814
CrtpaHnua 11 n3 21.

BAE
il YHH

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuubl "Xumna"; 020700.62 "'eonorus; 3asenyowmin kagoeapon, a.H. (npodeccop) Ammpos P.P. , ManantonHos W.&P.
MNafwWmnii Hay4HbI coTpyaHuK, 6/c MaTtmatynuH AK.

- pa3bop KOHKPETHbIX CMTyauuii (BONMPOCOB) MNOCNe UHTEPAKTMBHOrO OMNpoca;

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue B 06w Kypc aucunniuHbl "Xummns'". OCHOBHbIE NMOHATUSA U 3aKOHbI
xumun. OCHOBHbIE KJ1aCCbl HEOpraHM4ecKux coeguHeHUn. Teopumn ctpoeHus atoma. CtpoeHue
3NEKTPOHHbIX 060noYeK.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

1. DnekTpoHHasa (popmMyna BHELWHEro SHePreTn4eckoro ypoBHa ?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

Tema 2. Nepuognyeckme cBomMcTsa aTOMOB U UX coeauHeHUN. NepmnoanyecKnin 3aKoH.
MNepunoaounyeckas cucrema.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

3. B psgy xummyeckunx anemeHToB C - Si - Ge - Sn HemeTannM4eckne CBOCTBA: a) Bo3pacTatoT 0)
yObIBAOT B) HE N3MEHSIOTCS I') UBMEHSAIOTCA HEMOHOTOHHO 9. B psaay okcmnpos SiO2 - P205 - SO3 ux
KMCNOTHbIE CBOWCTBA: @) NocnenoBatenbHO HapacTatoT 6) He N3MeHsITCS B) ocnabesatoT r)
N3MEHSATCA HEMOHOTOHHO 10. YKaxuTe dpopmyny okcuaa ¢ HanMeHee BblpaXeHHbIMU OCHOBHbLIMIA
csoricteamu: a) Na20 6) BeO B) MgO r) BaO pg) Li20

Tema 3. BBepeHune B COBpeMeHHble Teopumn XnuMmnyeckom cesian. Meton BaneHTHbIX CBA3EN.
OcobeHHOCTHN pPa3nINyHbIX BUOOB XUMUYECKOMN CBA3MN. Me)KMoneKyﬂﬂprle B3auMO0eNCTBUSA.
ArperaTHble COCTOSIHUSA BelLlecTBa.

JOoMallHee 3aaHune , npuMepHblie BONPOChHI:

4. Kakas xuMmnyeckasi CBsA3b BO3HMKAET MEX Y aTOMaMun 3/IEMEHTOB C NOPALKOBbIMM HOMEpamm 8
167 a) noHHas 6) koBaneHTHas B) MeTannmyeckas r) BogoponHas 5. KoBaneHtHas HenonsipHas CBS3b
peanuayetcs B coeanHeHnmn: a) Na20 6) O2 B) NaCl r) HCI 6. MonekynsipHyto KpuCTannm4eckyto
peweTky umeeT a) rpacomt 6) anmas B) Boga r) nMTuii

YCTHbIVI ornpoc , npuMepHble BOMNPOChHI:

7. CTeneHb OKMCNEHNS yrnepoaa B MOHe cocTaBnsiet: a) +2 6) -2 B) +4 1) +5 8. LIuHk pearupyeTt ¢
KaxAblM 13 ABYX BEWECTB @) BoJa U consiHas kucnota 6) ruapokcua HaTpms 1 ConsiHas KucnoTa B)
rMOPOKCUA HATPUSA 1 BOAA I) XNOPUL HATPUS U KUCNOpPO4,

Tema 4. Xumunyeckas rTepmoguHammka. Xmumuyeckoe pasHosecue. KuHetnka XxmMuyeckux
peakuumn

noMallHee 3afaHne , NpUMepPHbIe BOMPOCHI:

19. YuutbiBas tepmoxummyeckoe ypasHeHune G (18) + O2 (r) 0 coz (r) + 412 x X, onpenenuTe,
Kakas Macca yrnsi CoxxeHa, ecnu sblgenunocb 206 k1 Tennotbl? a) 12 6) 12 kr B) 6 r r) 12000 mr
21. B kakmx eAmHMLAxX MOXET U3MEPSATLCA CKOPOCTb XMMUYECKOW peakumn? a) monb?n-1c-1 6)
n?monb -1 B) c?mMonb -1 r) Monb?n-1MnH-1 22. YkaxunTte BbipaxeHue, CBA3biBatoLee 3HTPONuIo C
TEPMOONHAMMNYECKOI BEPOSITHOCTbIO cucTeMbl. a) S=dQ/T 6) S=Ink+InW B) INS=kW r) S=kW 23.
YeMy paBHO M3MEHEHUNE BHYTPEHHEN SHEPruM B n3onnposaHHow cucteme? a) AU = Qv 6) AU = AH +
pAV B) AU =0r) AU = g-A 24. Yemy paBHa KOHCTaHTa xuMm4eckoro pasHosecus Kp onsa peakumm A
+B=C?a)6)B)r)

Tema 5. XKupgkoe coctosiHue Bew,ectsa. O6Lime cBoncTea pacTteopoB. KonnuratueHble
CBOMCTBa pacTBOpPOB. CuiibHble U cnabble aNeKTPonuThbI.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

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

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

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

21. B npobupkax ¢ KaknuMu BeLeCTBaMK BnaxHas nakmycosas bymaxka kpacHeet? a) NH3 6) HCI B)
SO2r) CO 22. BewecTBa, KOTOpbIE NPY AMcCOLMaLIMN B BOLE MOTyT 06pa30BbiBaTh Kak NOHbI
BOLOPOAA, Tak U rMAPOKCMA-MOHbBI, HAa3bIBAKOTCS: @) Kucnotamm 6) amgoTePHbIMU TMAPOKCUAAMN B)
OCHOBaHWSIMM T) KUCTbIMUA CONSIMM

Tema 7. OnekTpoxumusi. dasosblie paBHoBecUsA.KonnomaHbie cUCTEMbI
ooMmatllHee 3aaaHue , NPUMepPHbIE BOMPOCHI:

10. OkucnmTenbHbIe CBOMCTBA NPOCTbIX BEWECTB BO3pACTAlOT CeBa Hanpaeo B psaax: a) Xiop,
6pom, cptop 6) 6pom, xnop, PTop B) cepa, BOAOPOL, KNCNOPOL I) yrnepon, a3oT, KUCopoL
Tema 8. Peakuum B pactBopax. [ToHsiTUE O MeTOpax pa3aeneHus, ooHapyXeHus n
onpeaneneHusi. TutpumetTpuyeckme Metonbl aHanusa. KomnnekcHble coeauHeHus.
TepmoanHaMuMka 1 KUHETUKa peakL U € y4acTMEeM KOMIMEKCHbIX COeAUHEHUNA.

Tema 9. KucnotHo-ocHoBHOe TUTpoBaHMe. CTaHoapTU3auus pacTBOpPOB.
OKUCNNUTENbHO-BOCCTaHOBUTENbHbIE peakuun. KUCNOTHO-OCHOBHOE TUTPOBaHME CUMbHBIX U
cnabbiX KUCNOT U OCHOBaHUN.

Tema 10. nekTpoaHble NOTeHUManbl. XMMMYECKMEe UCTOYHUKM ToKa. dnekTponus. Koppo3sus.
OKucnuTenbHO-BOCCTaHOBUTENIbHOE TUTpoBaHMe. OCO6EeHHOCTU CTaHAapTU3aLumn
TUTpaHTOB.O6LLaA XapakTepucTMKa HeMeTaioB

Tema 11. OKMCNUTENbHO-BOCCTAaHOBUTE/NIbHOE TUTPOBAHME: NepMaHraHaToMeTpuyeckKoe
onpepneneHne BOCCTaHOBUTENEN U OKUCINTENEN.

JoMalwHee 3agaHune , NpUMepHble BOMpPOCHI:
Tema 12. O6Lwas xapakTepucTuka MetannoB. KomnnekcoHOMeTpuyYeckoe TUTpOBaHMe:
onpeneneHne oTaenbHbIX MOHOB METa/ISIOB U XEeCTKOCTU BOAbI

Tema 13. AHanUTUYeCcKMe BO3MOXHOCTU NOTEHUUOMETPUM: uamepeHue pH

JoMalwHee 3afaHune, NpuMepHble BOMpPOCHI:

Tema . UToroeasi hopma KOHTpOns
Tema . UToroeasi popma KOHTpons

MpvMepHbIe BOMPOCHI K 3a4ETy M 9K3aMEHY:
NMPUMEPbBI BUNTETOB 014 NMPOBEOEHUA TEKYWENO KOHTPOA

Tembl 1-12

1. Hanmwwute cpopmynbl 1 Ha3BaHMs BCex coneit, o6pasoBaHHbIxX rugpokcunaom naHtana(lll) n
YronbHOM KMcnoTon. Hanvwmnte peakunio nepexona cpenHein conn B KUCNYHo.

2. Hanuwwre anekTpoHHy0 hopmMyny 1 onpeaenmte BO3MOXHbIE BANIEHTHOCTW anemMeHTa € 49.
3. MeTtonom BC nsobpasute obpasosaHue cesiseit B monekyne NF3. KakoBa ee reometpusa?

4. Boiuncnute tennoty obpasosaHus N20 (r), ucxons M3 TEPMOXMMUYECKOT0O YpaBHEHUS:

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

ecnm

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

5. Hanvwwute BblpaXeHne ansg KOHCTAaHTbl paBHOBECUA U 00 BSACHUTE BNNSIHNE U3MEHEHWUIA
TeMnepartypbl 1 AaBneHna Ha paBHOBeECUE peakunin

KTPOHHEBH
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2S03(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 ¢ koHueHTpaumeli 0.3 Monb/n MOXET NpopearmpoBatb ¢ 5 Mn 3TOro pacteopa?

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

3. Hanuwwure ypaBHeHue peakuun rugponusa Na2MoO4 n ykaxuTe cpeny pactsopa.
4. MNopbepunTe KO3PPULMEHTHI OKUCIUTENBHO-BOCCTAHOBUTENbHON peakLmn:
K2FeO4 + HI — Fel2 + 12 + KI + H20

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

3. Bbluncnutb KOHUEHTPpaUuMo pacTteopa XﬂOpVICTOBO,U,OpO,D,HOVI KNCNoTbl, eCnn Ha TUTPpOBaHMe 10 mn

pactsBopa 3aTtpaTtunun 11.5 Ma pacteopa enkoro HaTpa ¢ koHueHTpauuvern 0.2008 H.

4. Y710 Takoe hakTop 3KBMBANEHTHOCTU? YTO HEOOX0OMMO 06513aTENBHO 3HATL ANS €ro
BblYMCNEHNA? YeMy paBeH (pakTop 9KBMBANEHTHOCTM POCHOPHOM KMcnoThbl B peakuun: H3PO4
+2NaOH [l Na2HPO4 + 2H20 ?

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

Tembl 1-12

1. 9nekTpoHHasa popmMyna BHELWHEro SHepreTn4eckoro yposHa ?5s25p2 cooTBeTCTBYET atoMy
anemeHTa:

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

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

a)06)1B)2r)3

3. B psagy xummnyecknx anemeHToB C - Si - Ge - Sn HemeTannm4yeckne CBONCTBA:
a) Bo3pacTtatot 6) ybbiBatoT

B) HE U3MEHSAIOTCS I') UIBMEHSAOTCSH HEMOHOTOHHO

4. Kakasg xummyeckas CBa3b BO3HMKAET MEXOY aTOMaMu 3/IEMEHTOB C NOPSAKOBLIMU HOMEpamm 8 un
167

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

5. KoBaneHTHas HenonsipHasi CBSA3b peannsyeTcs B COeANHEHNN:

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

6. MonekynapHyo KpUCTannM4yeckyto peweTky umeet

a) rpacout 6) anmas B) Boga ) MUTUIA

7. CTeneHb OKMCNEHWs yrnepona B MOHEe COCTaBNseT:

a) +206) -2B) +4T) +5

8. LInHk pearvpyert ¢ kaxabiM U3 OByX BELWeCTB

a) BoAa 1 consiHas kucnota 6) ruapokcua HaTpUs U ConsiHas Kucnota

B) MMOPOKCUA HATPUA 1 BOAA ) XNOPWUA, HATPUS U KMCNopoL,

9. B psagy okcupos SiO2 - P205 - SOS3 nx KNCNOTHblIE CBOMCTBA:

a) nocnenoBarenbHO HapacTalT 6) He N3MEHSIOTCS

B) ocnabeBatoT r) MUBMEHSOTCS HEMOHOTOHHO

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

11. Kakme BewecTtBa 06pasytoT conb B peakuusx ¢ okengom mapradua(Vvil)?

a) okecup kanus 6) rmgpokeua HaTpus

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

PernctpaumoHHbiii Homep 363814 ¥
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12. YKaxnTte CUMBObl 31EMEHTOB, 06pasyoLnx Kak OCHOBHbIE, TaK M aMPOTEPHbIE, N KMCNOTHblE
oKcuapl:

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

13. YkaxuTe cxembl peakumnii, NpoayKTOM KOTOPbIX SBASETCA CPEOHSS CONb (B3ATbl BOAHbIE
pacTBOpbl):

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

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

14. Cynbdhat MeTanna MoXHO Nony4ymMTb Npu B3aMOLENCTBUMN:

a) Xenesa C Cepon npu HarpesaHumn

6) xxene3a ¢ pa3baBneHHO CEPHO KNCNOTOM

B) Mean ¢ H2SO4 (koHL.)

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 KNCNOTaMMN SABASIOTCS:

a) ykcycHas 6) cepHas

B) opTohoccdopHas r) yronbHas

17. C KakvMu BewecTBaMun U3 nepedmncrieHHbix B3anMo4encTBYIOT Wenoymn?
a) pacTBopuMbIMK consmm Meam 6) cnabbiMm KMcnoTamm

B) aM(POTEPHbIMU FTMAPOKCUAAMM ) OCHOBHBIMI OKCUAAMU

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

a) BoOoi 6) ConsiHo KMCNOTOW

B) MMOPOKCNO0M Kanus r) yrnekncnbIM ra3om

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

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

20. 3anuwmnTte BbipaxeHue AN KOHCTaHTbl paBHOBECUS peakuun

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

a) Brpaeo 6) BNeBO B) HE CMECTUTCH

21. B kaknx egnHnuax MoOXeT n3mMepsTbCs CKOPOCTb XMMUYECKON peakunn?

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

22. YKaxuTe BblpaxeHue, CBA3blBaIOWEE SHTPOMNUIO C TEPMOLAMHAMNYECKON BEPOSTHOCTBIO
CUCTEMBI.

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

23. YeMy paBHO M3MEHEHMEe BHYTPEHHEN 3Heprum B U30NnMpoBaHHON cnucteme?

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

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

a)b)B)r)

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

26. YkaxuTe npasusibHYIO 3aBUCUMOCTb NOoTeHuMana BogopoaHOro anektpoga ot pH.

a)b)B)r)

27. Bo ckonbko pas yBenmM4muTCs CKOPOCTb XMMUYECKOW peakumy npu NoBbIlWEHUM TeMnepartypbl OT
223 po 273K, ecnu TemnepartypHbIi KO3dhULMEHT peakumm paseH 27 a) 10 pas 6) 32 pas B) 15
pa3sr) 5 pas

Tembl 13-17

1. Kakve ytBepxaeHus cnpasenvebl AN HACIWEHHbIX pacTBOPOB?

KETPOHHBH
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a) MOXeT bbITb pas3baBneHHbIM

6) He MOXET ObITb pas3baBneHHbIM

B) BCcerna SBnseTcs KOHUEHTPUPOBAHHbIM

) He Bceraa siBnseTcs KOHUEHTPUPOBAHHbIM

2. CNbHbIMU 9N1EKTPONNTAMN SBASIOTCS:

a) pa3baBneHHbI BOOHbIA pacTBOP CEPHOW KUCNOTbI

6) HacbllWEHHbI BOAHBIA pacTBOP cepoBoaopona

B) BOOHbIN pacTBOp rmapokcmaa Kanms

) BOOHbIN pacTBop Xnopuaa HaTpus

3. Kakune yactuubl oTCyTCTBYIOT B pa3baBneHHOM BOAHOM pacteope cynbdata meau(ll)?
a) atoMbl Mean 6) rmppaTtMpoBaHHbIE NOHBLI MeaN

B) monekynbl CuSO4 r) HermapatmpoBaHHble NoHbI SO42-

4. Cymma K03(p(pULNEHTOB B COKPALLEHHOM MOHHOM ypaBHeHMM peakuum CO2 ¢ n3bbITKOM BOAHOMO
pacteopa KOH pasHa:

a)56)98B)3r)6

5. B BOAHbIX pacTBOpax Kakmx coner cpena wenoyHaa?

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

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

4) CH4 5) ZnCI2 6) C2H50H

7. B pactBope dhocdhaTa kanvs 6onblie BCero MOHOB:

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

8. BydbepHnlit pacTBop MoryT obpas3oBaTtb 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, KUCIopoa

MPUMEPbBI 3A0AHVIN ONA NPOBEOEHNA MTOMOBOW ATTECTALIMKM MO UTOMAM
OCBOEHUA OnCUNTITTINHDBI

1. YKaxuTte 4ncno anekTpoHOB Ha BHELWHEM 3HEPreTM4eckoM YpOBHE aTtoMa 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 aneMeHTa C HauMMeHee BblpaXeHHbIMU MeTanIn4eckMn 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. Kakas xummyeckas cBa3b HaMmeHee nNpoyHas?

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

6. B paoy HCI - HF npoucxoont ysennyeHue:

a) KMCNOTHbIX CBOWCTB 6) ANIMHbI CBA3EN

B) MONSAPHOCTY CBSA3EN ') BOCCTAHOBUTENbHbBIX CBONCTB

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

PerncrpaumnoHHblii Homep 363814 DAEKTPOHHEH
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a) MoHHas 6) koBasieHTHasl nonsipHas

B) BOLOPOOHAs ) MeTannnyeckas

8. YcuneHune MexmonekynspHoro B3aMMooencTems B BEWECTBE NPOSBNSETCSH B:
a) nepexone 13 rasaoobpasHoOro COCTOSAHNSA B XMULOKOE

6) yCTONYMBOCTN MONEKYNSIPHBIX KPUCTANN0B

B) MOBbIWEHUN TEMNEPATYP NNABNEHNS U KUMEHNS BELLECTB

r) yBennyeHnn 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. 13 Monekyn coCcTosT KpucTtanibi:

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

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

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 B3aMoLenCTBME BO3MOXHO MeX Ay CONAMU:
a) K2S n CuS04 6) Ca(NO3)2 n K2CO3

B) BaSO4 n KCI r) AQNO3 u KCI

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

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

15. Ykaxute (a) cnabble v (6) cunbHble KUCNOTbI:

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 Bblgenunochk 78.5 kIx Tennotbl. PaccumTante
TennoTy obpasoBaHus xnopmaa kanbums (KIx/monb).

a) 1570 6) 392.5B) 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
nasnexHns?

a) Brpaso 6) BNeBO B) HE CMECTUTCS

18. Kakne napameTpbl BANSIOT HA CKOPOCTb XMMUYECKON peakunn?

a) KOHLEeHTpauns NCXOOHbIX BEWEeCTB B) TeMmneparypa

6) KOHUEHTpaLMs NPOOYKTOB peakLmn r) katanmsartop

1) 9Heprvsa akTneauum npouecca?

19. PacTBOpUMOCTb KMCNopoaa B BoAe BO3pacTaeT

a) C yBennyeHnem nasneHus 6) npu NoBbIWEHUN TeMMNepaTypbl

B) MPW MOHWXEHWUW OaBNEeHUS ) NPU NOHUXEHUN TeMNepaTypsbl

20. Ykaxute ¢popmynbl BELWECTB, KOTOPbIE B BOAHOM pacTBOPE AUCCOLMMPYIOT CTYrNeH4aro:
a) FeCI3 6) KH2PO4 B) NaHCO3 r) KOH

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

22. BeuwecTBa, KOTOpble Npu guccoumauun B Boge Moryt obpasoBbiBaTb Kak MOHbI BOAOPOOA, Tak U
FMOPOKCUA-NOHbI, HAa3bIBAKOTCA:

a) kmcnotamm 6) aMdPOTEPHBIMU TMAPOKCHAAMM
B) OCHOBAHMWSMMU I) KUCNbIMA CONSAMMA
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23. Kakasi napa noHoB y4acTByeT B 06pa3oBaHUM ocaaka npu cnmBaHMm BoaHbIX pacteopos K2CO3
n BaCl2 ?

a) CO32- + K+ — 6) Ba2+ + CO32- —

B) Cl- + K+ -» r) CO32- + Cl- —»

24. Kakoe BelecTBO He noasepraeTcs rmgponusy?

a) ZnSO4 6) LiCl B) Cr2S3 r) K2CO3

25. YKaxuTe CusibHble 3aNeKTPONUTbl Cpean HUXenepeincneHHbIx CoeQUHEHNIA:
a) HCIO4 6) CH3COOH B) KNO3 r) H2CO3

26. B pacTBope HEKOTOPOW CONM COOEPXUTCA OANH MONb KaTuoHoB MeTanna u 106.5 r noxos Cl-.
Ykaxute goopmyny conu:

a) NaCl 6) FeClI3 B) CaCl2 r) KCIO3

27. BydpbepHbIM cBOMCTBOM 06N1aaeT CMECh:

a) (CH3CO0)2Pb n CH3COOH 6) NH4NO3 n NH40H

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

28. MNpwu anekTponuse pacnnasa NiSO4 Ha katoge Bblgensercs:
a) Ni6) H2B) O2r) S

29. Kakwe cBorictea B OBP nposiBnsieT nogma-moH?

a) TONbKO OKUCANTENS 6) HN OKUCNIMTENS, HU BOCCTaHOBUTENS

B) TO/IbKO BOCCTEHOBUTENS T') U OKUCNUTENS, N BOCCTAHOBUTENS
30. [1BoiCTBEHHbIE OKMCNUTENBHO-BOCCTAHOBUTENbHbIE cBoNCTBA B OBP xapakTepHbl ang:
a) SO2 6) S B) HNO3 r) KMnO4

KOHTPOJ1bHbIE BOMPOCI OJ14 NMPOBELEHNA TEKYLWWENO KOHTPOJA

(paszmoen "AHanutnyeckas xmmuns)

1. Ponb aHannTnyeckom xmMmm B passuTum reonoruu.

2. AHannTnyeckmne xapakTepucTukm peakumi.

3. NMeproamnyeckuin 3aKoH N aHanUTU4ecKmne Kknaccuukaumm NOHOB MeTanos.

4. Cnctematmyeckuin n gpobHnlin aHanna. Cneundomka NpoBeaeHNs aHanM30B.

5. Kakue otnmymntenbHble CBOMCTBA UMEET aHANNTUYECKUA CUrHan?

6. Knaccmdmkauma Metonos aHanmaa.

7. OcHOBHbIe cBeAeHMs 0 npobonoarotoske 06pa3LoB..

8. TutpnmeTpmsa kak MeTon XMMNUYeCKOoro aHanmsa.

9. Knaccudpukaumst norpewHocTen: cnyyamHble 1 cuctemMaTnyeckme.

10.lMoHATMe 0 MONsSipHOM Macce SKBUBANIEHTa B KUCNOTHO-OCHOBHBIX PEKLINSIX.

11. [NoHATME 0 hakTOpPe SKBMBANIEHTHOCTM B OKUCNUTENbHO-BOCCTAHOBUTENbHBIX peakLmsX.
12. CywHocTb 6ydbepHOro nenctems, NoHATUE 0 6ydbepHO eMKOCTU PacTBOPOB.

13. OCOBEHHOCTN TUTPOBAHMS CUNBHBIX U CNabblX KNCNOT Y OCHOBaHWIA.

14. KNCNOTHO-OCHOBHbIE MHANKATOPbI

15. OCOBEHHOCTN NOCTPOEHMS KPUBbIX TUTPOBAHNS.

16. Tunbl 1 CBOMNCTBA KOMMNEKCHbBIX COEANHEHWNA, UCMONb3yEMblE B aHAIUTUYECKMX LIeNsX.
17. KOMNNekcoHbl, Kak TUTPaHTbI.

18. Xapaktepuctmka n aHannTnyeckme BO3MOXHOCTM KOMMNEKCOHOMETPUYECKOro TUTPOBAHMS.
19. MeTannoxpomHble NHOMKATOPbI.

20. nepMaHFaHaTOMeTpI/IH, KakK BapunaHT TUTPpUMETPNHECKOIro aHanmaa, OCHOBAHHbI Ha peakunax
OKWUCJTIEHNA-BOCCTAHOBNEHUA.

21. AHanuTnyeckmne BO3MOXHOCTN OKUCNTENBbHO-BOCCTAHOBUTENBHOMO TUTPOBAHUA.

22. nOTeHLI,I/lOMeTpVIFI, KakK npuMep 3N1IEKTPOXMMMNM4eCKoro Metoaa aHanmaa gnga nposeneHun4
N3MepPEeHn4 pH pacTeopoB N NOTEHLUMOMETPUHECKOIO TUTPOBaAHUA.
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7.1. OcHOBHas nuTeparypa:
MuHka, Hukonait JleoHnpoosuy. Obwas xumust : [Yueb. nocobue ans Bysos] / H.J1.M nnHka ; Mop pea.
A.V.Epmakosa .? 30-e n3g., ucnp. ? M. : uterpan-pecc, 2004 .? 727c.

AxmeToB, Hannb Cubratosmy.Obwas n HeopraHnyeckas XuMus : y4ebHK ons CTyLeHTOB
XMMUKO-TEXHONOrnyeckmx crneumanbHocTer By3os / H. C. AxmeTtos .? N3a. 7-e, ctep. ? Mockea :
Bobicwas wkona, 2009 .? 742, [1] c.

Masnos H.H. O6bwas n HeopraHnyeckas xumms. [OneKTpoHHbIA pecypc] - 3-e nsa., ucnp., gon. -
CaHkT- MeTepbypr: NaHb, 2011. - 496 c. Pexum goctyna:
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4034

NabopaTopHbIil NpakTUKyM no obwei xmmmmn: YyebHoe nocobue / O.10. KocToycosa, J1.C.
Manodpeesa. - M.: ®opym, 2008. - 144 c.: 60x88 1/16. - (lMpodheccmnoHanbHoe obpasoBaHme).
(obnoxka) ISBN 978-5-91134-199-2, 3000 3k3. http://znanium.com/bookread.php?book=141351
HeopraHuyeckas xumusi: ydebHoe nocobue / V.B. Boromonosa. - M.: Anbdpa-M: UH®OPA-M, 2009. -
336 c.: nn.; 60x90 1/16. - (NMPOPUnb). (nepennet) ISBN 978-5-98281-187-5, 2000 ak3.
http://znanium.com/bookread.php?book=176341

7.2. lononHutenbHasa nuteparypa:

1. Xumuns kpemuusi: 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

Xummnsa HedpTn 1 rasa: yuebHoe nocobue / B.[0. Pg6os. - M.: N[ ®POPYM, 2012. - 336 c.: nn.; 60x90
1/16. - (Bbicwee obpaszosaHue). (nepennet) ISBN 978-5-8199-0390-2, 800 3kas.
http://znanium.com/bookread.php?book=328497

MnuHka, Hukonaii NeoHmpoosmy. Obwas xmmuns : Yueb. nocobre ans sBy3os / H.J1.I'muHka ; MNopn peg.
E.N.Epmakosa .? 29-e usg., ucnp. ? M. : interpan-lpecc, 2002 .? 727c.

7.3. UHTepHeT-pecypcChbl:

Bonpocbl 1 TECT-KOHTPOb A1 CaMOCTOSITENbHON PaboTbl MO Kypcy obwas Xxumns -
http://kpfu.ru/docs/F1546424983/%C2%EEY%EF%F0%EEY%F1%FB%20%E8%20%F2%E5%F 1%F2-%EAS

enbcpman M.U., KOcTpartos B.MN.HeopraHnyeckas xumnsg. - 2-e nag. - CaHkr-lNetepbypr: JlaHb, 2009.
- 528 c. - http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4032

3apaHung no kypcy xumun - http://kpfu.ru/docs/F852305647/Geo_GeoEco_zaoch.pdf

KapanetbaHu M.X., OpaknH C.U. Obwas n HeopraHnyeckas xmummus -
http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

Kypc nekuuin no gousnyeckoi n konnonaHom xummm - http://kpfu.ru/docs/F2047204685/chem0014.pdf

MpakTnyeckoe pykoBOLACTBO K nabopatopHbiM paboTam No on3nNYECKOR 1 KONNOMLHON XUMUN. -
http://kpfu.ru/docs/F1434993556/chem0005.pdf

MporpamMma 1 BONpPOCH! A5 CaMOCTOSATENbHOM paboThl MO Kypcy -
http://kpfu.ru/docs/F1173885026/chem0001.pdf

Ceepanosa H.[.06was n HeopraHmyeckas XMMnNs: aKCNepUMEHTanbHble 3a4a4m U yNpaxHeHus. -
CaHkT-lMeTepbypr: JlaHb, 2013. - 352 c. -
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=13007

TecToBble 3agaHns no xummm - http://kpfu.ru/docs/F560311606/chem0033.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve gncunnnuHbl "Xumng" npegnonaraet UCNONb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHmns:

PernctpaunoHHbii Homep 363814
CtpaHnua 19 n3 21. -~



Mporpamma ancumnnuubl "Xumna"; 020700.62 "'eonorus; 3asenyowmin kagoeapon, a.H. (npodeccop) Ammpos P.P. , ManantonHos W.&P.
MNafwWmnii Hay4HbI coTpyaHuK, 6/c MaTtmatynuH AK.

1. MynbTuMeaniiHblin NPOEKTOP U HOYTOYK.
2. Tabopatopum XMMNYECKOro MHCTUTYTA

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IFOC BIO n yyebHbiM nnaHom no
HanpasneHno 020700.62 "lN"eonorusa” n npodounio NOAroTosky [ Maporeonorns, MHXeHepHas
reonorns n reokpuonoruns .
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