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Mporpammy avcumnnuHbl paspabotan(a)(n) ooueHT, K.H. 3ustanHosa A.b. Kadenpa
HeopraHM4yeckom xuMmnm Xmmumyecknin MHCTUTyT nM. A.M. Bytneposa , Anna.Ziyatdinova@kpfu.ru ;
KasbimoBa M.A. , Marina.Kazymova@kpfu.ru ; ooueHT, K.H. (aoueHT) Kytoipesa M.I1. Kadenpa
HeopraHM4yeckom xmummnm Xnmuyecknin MHCTUTYT nM. A.M. Bytneposa , Marianna.Kutyreva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

SABNSAOTCA OOPMUPOBAHME Y CTYAEHTOB MOHATWIA O TEOPETUHECKMX OCHOBAX STOW HAy4YHOW
OMNCLMNANHBI, €6 0COBEHHOCTSAX, CBSI3M C APYrMMU HayKaMy U ee NPaKTUYeCKO 3HAYMMOCTU 1
nonyYyeHne HaBblKoB paboThbl C XMMUYECKOW Nocynoi 1 npubopamy xuMmyeckor nabopatopuu.

2. MecTO AMCUMUNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

[NaHHas yyebHas oncumnnnHa BkodeHa B pasnen " 62.1B.1 ObwenpodeccrmoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpammbl 021300.62 KapTorpadusi u reomHopMaTka n OTHOCUTCS K
avcumnnnHam no Beibopy. OcBamBaeTcs Ha 2 Kypce, 4 CEMECTP.

OducumnnmHa XvMunga BXoONT B €CTECTBEHHO-HAY4HbIV LMK, ero BapuaTtusHyto 4actb (b.2.14B.1.). Ons
N3y4yeHns xmmmm (obLei, HeopraHNYeCckon 1 OPraHNYeCcKo) HEOHXOANMbI 3HAHUS, NMONYYEHHbIE
oby4yatowmmuncst B cpenHein obeobpasoBaTenbHON WKOME, B YACTHOCTW, OHM JONXHbI MMeTb obuiee
npencrtasneHne B obnactu obuiein n HeopraHN4Yecko XMMUKN, OU3NKK, a TaKXe BbICLIEA MaTeMaTUKN.

3. KomneteHuuu obyyatrowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNETEHUNN:

PacwucpoBka
npuobpeTaeMon KOMNeTeHL MU

BnaneTb 6a30BbIMM 3HAHUSIMU doyHOoaMeHTanbHbIX pa3nenos

Lncpp komneteHLUN

MK-3

N3UKKN, XMKK, 3Konorum B o6beme, HeobxoaMMom ans
(MpOCPECcCHOHANEHbIS i:s%ems qamsmq?ac?(mc;( xmmmoqéecekmg n gﬁc?nglrlmqe%mﬁ OCHOB B
KOMMeTeHuunn) ’

obLein, nM3nN4ecKor N IKOHOMUYECKON reorpadomm

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXeEeH 3HaThb:

obLlwme 3aKOHOMEPHOCTU MPOTEKAHUSI XMMUYECKMX PeakLuii B pacTBOpax, OCHOBbI XMMUYECKOA
TEPMOANHAMUKMN N KUHETUKI; KNACCUIUKALIMIO 1 HOMEHKNATYPY OpraHW4yeCcKuUx CoeanHeHui,
BaXXHelWme Knaccbl OpraHn4yeckux CoeanHeHnii, cTpoeHme, cnocobbl Nony4YeHns, rusmyeckune n
XUMUYECKMNE CBONCTBA, OCHOBHbIE TEOPETUYECKME NPEeACTaBNEHUSI B OPraHNYECKO XMUN,
B3aVMHbIE€ NPEBPALLEHNS KTACCOB OPraHNYeCcKMX COeaAMHEHWA

2. DONTIXEH yMeTb:

NPUMEHSTb TEOPETMYECKUE 3HAHMS O CTPOEHMUN, UBMEHEHUN COCTaBA M PEaKLMOHHON CNocobHOCTH
pearnpyrowmx BeLWecTB 4N1s npeackasaHns ocobeHHOCTeNn NpoTekaHus peakLumniia, coctaBa, CTPOEHNs
1 CBOWCTB MPOOYKTOB; Nosib30BaTbCs [eprnoanyeckon CMCTEMON; pewarb 3a4a4m no opraHn4ecKom
XUMUK, COCTaBNSATb YPaBHEHNS peakumii, N0b30BaTbCs CNPaBOYHON, 0630PHOI 1 MOHOrPaUYECKOA
nuTepartypor B 06nactu opraHn4eckom XuMuu;

3. 0OMXEeH BnageTb:
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HaBblKaMUN XMMWYECKOro 9KCNepUMeEHTa C y4EeTOM NpaBu TEXHMKM 6e30MacHOCTM Npw
NCMNONb30BaHUM XUMNYECKUX PEeaKTUBOB, aHaNn3a pe3ynbTaTtoB OMNbITOB U (OOPMYNMPOBaHNSA
060CHOBaHHbIX BbIBOLOB; TEOPETUYECKUMUN NPEACTABNEHNSMM OPraHNYECKON XM, 3HAHNSIMUX O
cocTtaBe, CTPOEHUN 1 CBOMCTBAxX OpraHn4eckux BewecTs, NpeactaBnTenen OCHOBHbIX KNaccos
OpraHNYecKnx CoeaMHEHWIN; HaBblkaMy 6e30nacHon pPaboTbl C XMMMYECKOW NOCY A0,

4. nONXeH OJEMOHCTpPUMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:

K MpakTn4eckoMy NpUMEHEHNO NONy4YeHHbIX 3HAHWI NpY pelweHnn npodpeccruoHanbHbIX 3anady u
NPUHATUW peleHnin B X040e OCYLWECTBNEHNS XO39NCTBEHHOW OeATeNbHOCTH, a TakxXe
OTBETCTBEHHOCTb 3a Ka4eCTBO paboT 1 Hay4Hy OOCTOBEPHOCTb Pe3ynbTaToB

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpynoeMKOCTb AMCLMMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 4 ceMecTpe.

CyMMapHo No aucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6annos, nTorosas popma KoHTpons - B 50 6annos. MuHuManbHoe KOnM4ecTBo Ost [onycka K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeyOBNEeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunavHe/ MOAynto
TemaTtnyeckuu nnaH gUcUUNAUHbI/MOAYNS

Buabl n yacobl
ayAuTOpHOM paborThbl,

Paspnen
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
N D‘"Kn":')v"lr;,l';"b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexuun MpakTnueckumelllaboparopHble
u 3aHATUSA paborbl

Tema 1. OcHOBHble
MOHATUS N 3aKOHbI
XuMun. XuMums v

1. |akonoruns. OCHOBHble 4 1 2 0
Knacchl
HeopraHNn4yecKunx
coenHeHnn

Tema 2.
KBaHTOBO-XxnMmnyeckoe
onucaHne CTPOeHNs
atoma. CTpoeHune

o [3NEKTPOHHbIX obonouex. 4 1 > 0 TecTupoBaHme
" [Neproanyecknin 3akoH,
nepuoamnyeckas
cuctema ..
MeHnoeneesa

YCTHbI ONpoC
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 3. BeepoeHue B
COBpPEMEHHbIE TEOPUK

. [XnMmnyeckown ceasn.

MexmMonekynsipHble
B3anMoOOencTBuS

YCTHbIA OnpocC

Tema 4. Xumunyeckas
TepMoanHammka v
knHeTtuka. CoctosiHue
XMMUYECKOro
paBHOBECUS, NPUHLMN
INe WaTtenbe-bpayHa

YCTHbI ONpOC

Tema 5. Xungkoe
COCTOSIHVE BellecTBa.
Cnocobbl BbipaxeHus
KOHLIeHTpauuni
pacTBOpPOB.
KonnuraTtneHble
CBOMCTBa PacTBOPOB.

TecTmpoBaHune

Tema 6. Ouccoumnauns
KWUCMOT N OCHOBAHWA
CunbHble 1 cnabble
aNeKTPonnTbl. loHHOE
npovsseneHne Bobl,
BOOOPOLHbIV
nokasatenb (pH).
'moponus conen

TeCTUpPOBaHMe

Tema 7. KomnnekcHble
COeNHEHNS.
OxkmncnuTenbHO-BOCCTaH(
peakumun. Obwas
XapakTepucTuka
MeTannoB 1 HemeTannos

BUTENb
4

nble

YCTHbI Onpoc

Tema 8. BeeneHue B
OpraHN4yecky XUMHUIO.
OCHOBHbIE NMOHATUSA
OpraHn4eckomn XMMmn

YCTHbI ONpOC

Tema 9. lNpepnenbHble K
HernpenenbHble
anugpartnyeckmne
yrnesoLopOoLbl.
ApomaTunyeckue
yrnesoLopOoLbl.
["anoreHnpon3BoaHbIE
yrneso4oponoB

TecTmpoBaHune

10.

Tema 10.
Yrnesonoponbl,
ranoreHNpPon3BoLHbIE

yrneesonoponos?

KOHTPO/NbHas
paboTta

PernctpaumoHHbIn Homep
CtpaHnua 5 ns 15.
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Hepens MX TPyAOEMKOCTb Tekywme coopmbli
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ Cemectp|, - cTpa (B uacax) ‘I'( OHTp$I ﬂp
ony Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI

Tema 11. CnvpTbl 1 o
11.|npocTble agompbl. 4 1 1 0 yCTHBI orpoc

Anbgernabl 1 KETOHbI

Tema 12. KapboHoBble
1o [KncnoTbi. Obuwwe 4 1 1 0 YCTHbIA ONpPOC

‘INoHsTUS 06 OKCO- U

aMUHoKKMcnoTax

Tema 13. AMUHbI 1 TeCTUDOBAHME
13.|anasocoennHeHmns. 4 1 1 0 P

MoHo- 1 ancaxapuibl

Tema 14. Kucnopoa-,

asortconepxaltue KOHTpONbHas
14.|opraHnyeckne 4 2 2 0 pabota

COeNHEHNS,

yrnesofbl?

Tema . NIToroeas 4 0 0 0 3ayet

doopMma KOHTpons

Ntoro 16 24 0

4.2 CopepxaHvue oUCLUMNMUHDBI

Tema 1. OCHOBHbIE NOHATUSA U 3aKOHbI XMMUN. XMMunS N aKonorus. OCHOBHbIe KNnacchbl
HeopraHu4yecKmnx coe gUHEHNN

nekumnoHHoe 3aHsitne (1 yaca(os)):

OcHoBHble NoHATUA xumMnn. AToM. Monekyna. XuMnyeckunin anemeHT. MI30TonHbIN cocTas
XMIMUYECKMX 9/1EMEHTOB. [1POCTOE N CNOXHOE BEWECTBO. XUMNYECKNIA 9KBUBANEHT, 3aKOH
9KBMUBANEHTOB. ArperatHoe COCTOSIHUE BelecTBa. XapakTepHble 0COOEHHOCTM pa3nnyHbIX
arperatHbIX COCTOSIHUI BewecTBa. TemneparTypHble yCNOBUS UX CywecTBoBaHWS. [1oHATME O
cTaHOapTHbIX ycnoBusXx. ['a3oBble 3akoHbl. OCHOBHbIE KNACChl HEOPraHNYECKUX COEONHEHNIA;
oKCuAabl, rMApoKcUabl, KNCNoThl, conn. Knaccmudukauuns, nonydyeHne, XMMmyeckme peakumm,
MONEKYNSApHbIE N rpadomnyeckne popmynbl.

npakTudeckoe 3aHsitne (2 yaca(os)):
PeweHne pacyeTHbIX 3a4a4 HA OCHOBHbIE 3aKOHbI XVMUW.

Tema 2. KBaHTOBO-XMMUUYECKOE onucaHue cTpoeHus atoma. CTpoeHue 3N1eKTPOHHbIX
ob6onouek. Mepuoaunueckuit 3aKoH, nepuoauueckas cuctema JI.U. MeHpeneesa

NeKuunoHHoe 3aHsitne (1 4aca(os)):

VicTopusa passutns npenctaBneHnin o ctpoeHum atoma. Teopus bopa. BonHosas Teopus ctpoeHus
aToma. [lgolicTBeHHas npupoaa anekTpoHa. MNpuHuun HeonpeaeneHHocTu. MNMoHATe 06
9NEKTPOHHOM obnake. SNeKTpoHHas NNOTHOCTb. PanmansHoe pacnpeneneHne aneKTPoHHOM
MNOTHOCTM OKONO S4pa atomMa BOAOPOAA B OCHOBHOM U BO30OYXXAEHHOM COCTOSHMSAX. MNoHSATHNE O
panuyce atoma. KBaHTOBbIE YMCna Kak XapakTepuCTUKN COCTOSIHUS 9N1eKTpoHa B atoMme. s-, p-, d-, f-
9NEKTPOHBDI. MOHATNA: SHEPreTUYECKNIn YPOBEHb, MOOYPOBEHb, SNEKTPOHHbIN CNOWN, SNEeKTPOHHAs
obonouka, atomHas opbutans (AO). MpuHumn MNMaynu n eMKOCTb 3NeKTPOHHbIX 0bonoyek. [Npasunno
XyHOa v Nopsinok 3anonHeHns atoMHbIx opbutaneit. Npasnna Kneukosckoro. CTpoeHue
9NEKTPOHHbIX 060/104EK aTOMOB 9NEMEHTOB. DKPAHNPOBaHNE 3apsaa anekTpoHamMm. SPAEKT
NPOHWUKHOBEHMWS SNEKTPOHOB K S4pY.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PelweHne 3apay Ha HanMcaHne 3NeKTPOHHbIX POPMYNT aTOMOB 3N1EMEHTOB.

PernctpaunoHHbIn HoMep 5AE
CtpaHwnua 6 ns 15. 111 YHI:I
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Tema 3. BBeneHue B COBpeMEHHbIE TEOPUN XMMMUYECKOU cBA3U. MeXMonekynsipHble
B3auMOenCcTBUSA

JNeKunoHHoe 3aHsitne (1 yaca(os)):

OCHOBHble 0COBEHHOCTN XMMUYECKOrO B3aMMOAENCTBMS (XMMUYECKOW CBSI3N) N MEXAHU3M
06pa3oBaHNst XMMNYECKOI CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBSI3U.
KBaHTOBOMEXxaHM4Yeckasi TpakToBka MexaHn3ma obpa3oBaHusi CBSA3U B MOEKYNe BOLOPOAA.
OCHOBHbIE TUMbl XUMUYECKOWN CBSA3W: KOBANEHTHAs (HENonspHas u nonsipHas), MOHHas,
MeTannmyeckasi. OCHOBHbIE MOOXEHNS TEOPUUN BaneHTHbIX cesselt (BC). OcobeHHOoCTM
0bpa3oBaHusi cBA3E NO JOHOPHO-aKLEeNTOPHOMY MexaHn3Mmy. MHOroLeHTpoBasi CBA3b.
BaneHTHOCTb XMMUYECKMX 9NEMEHTOB. ICToprsa pa3BnTuUSa NOHATUS BaneHTHOCTU. PasnuyHbie
TPaKTOBKWN MOHATUS BaNEHTHOCTU B COBPEMEHHOM XUMnK. BaneHTHOCTb ¢ no3uumn Teopun BC.
BaneHTHOCTb s-,p-,d-,f -anemeHTOB. [1OCTOAHHAA 1 NepeMeHHas BaneHTHOCTU. BaneHTHOCTb n
CTeneHb OKUCNEHNS aTOMOB 3/IEMEHTOB B NX COeanHeHMAX. KonnyecTBeHHbIe XxapakTepUCTUKN
XMMmnyeckmx cesasen. MNopsagok ceasn. SHeprus ceasu. [nuHa cea3n. BaneHTHbln yron. CteneHb
MOHHOCTM CBA3N. IPAPEKTUBHBIE 3aPALbI XMMUYECKN CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTH
cBA3U. MnonbHbl MOMEHT CBA3U. CTeneHb MOHHOCTN CBA3M KakK (PYHKLNS pas3HOCTU
9NEKTPOOTPULATENBHOCTM B3aUMOLENCTBYOWMX aTOMOB. [IMNObHbIA MOMEHT MHOrOaTOMHOW
Monekynbl. DakTopbl, Onpefenstowme BeNNYMHy AMNobHOrO MOMEHTa MHOrOaTOMHON MOMEKYbI.
KoHuenums rubpuansaumnm aToMHbIXx opbutaneii 1 NpocTpaHCTBEHHOE CTPOEHME MOMIEKYN U MOHOB.
OcobeHHOCTN pacnpeneneHns aNeKTPOHHOM NNOTHOCTM r’MOpuaHbIX opbuTaneii. MpocTtewne TUnb
rmbpuansaumu: sp, sp2, sp3, sp3d2. Mmbpuansauns ¢ y4yactmeM HenoAeneHHbIX 3NeKTPOHHbIX Nap.
[MpocTpaHcTBeHHasa koHUrypaums monekyn n noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnusHune
OTTaNKMBAHNS 9NEKTPOHHbIX Nap Ha NPOCTPAHCTBEHHYIO KOHGoUIypaLmio Monekyn. Teopus
MonekynsipHbix opbutanein (MO). OcHoBHble nonoxeHus Teopun MO. SHepreTnyeckas amarpamma.
CesasbiBatowme u paspbixngowme MO. SHepretudeckmne gnarpammbl MO OBYXaTOMHbIX MONEKY
anemenToB 2-ro nepuoga. [ - n I-MO. OTHocuTenbHas yCTOMUMBOCT [BYXAaTOMHbIX MOMEKYN U
COOTBETCTBYHOLWMNX MONEKYNSAPHbIX MOHOB. CpasHeHme Teopuin BC n MO. BooopoaHas cBa3b.
Mprpona BOOOPOOHON CBA3U, €€ KONNYECTBEHHbIE XapakTepucTuku. Mex- n BHyTpuMonekynsapHas
BOLOPOAHas cBA3b. BooopoaHas cBA3b Mexay Monekynamm gotoposonopona, BoAbl, aMmMumaka.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

PelweHwne 3agay, NOCTPOEHME CTEXMOMETPUYECKMX (DOPMYN BELLECTB B 3aBUCUMOCTU OT BaNEHTHOCTU
0b6pasyrolmx nx aToMoB.

Tema 4. Xumunyeckas TepmoguHammka n KuHetTuka. CoctosiHMe XMMM4eckoro paBHoBecus,
npuHumn Jle LWaTtenbe-bpayHa

ek noHHoe 3aHsiTue (1 Haca(os)):

OcCHOBHble 3a4a4un XMMmM4eckon TepmoanHammnku. OnpegeneHne NPUHLUNMANbHON BO3MOXHOCTU U
MOMNHOTbI MPOTEKAHWS XMMUYECKOWN peakumn. BO3MOXHOCTM NpakTU4eckoro ocylecTBleHuns
XMMWYECKON peakuun. XnMudeckas cuctema. BHyTpeHHSS sHeprus cuctemol. ViameHeHune
BHYTPEHHE 3HEPrMUN B XOA4E XMMUYECKUX NpeBpaLieHunii. NoHaTme 06 aHTanbnun. COOTHOWEHKE
SHTaNbNUN N BHYTPEHHEWN SHEPrUN CUCTEMbI. VI3MEHeHre aHTanbnumn B Xo4e XMMN4eckoro
npesBpauweHns. CtaHaapTHas aHTanbnus obpasoBaHus BelwecTB. 3akoH ecca. BnmsHne
Temneparypbl HA BENNYNHY N3MEHEHUS SHTANbNUN peakumn. VIaMeHeHne sHTanbnum u HanpaeneHne
npoTekaHns peakummn. [OMOreHHble 1 reteporeHHble peakunn. NoHATMe 0 CKOPOCTU XMMUYECKOW
peakumnn. 3akoH OeNcTBUS Macc. PakTopbl, onpenensowme CKOpoCTb XMMUYECKOW peakLmm.
KoHcTaHTa cCKopoCTu XMMU4eckon peakummn. BnmsHue temnepaTypbl HA CKOPOCTb XMMUYECKOM
peakunn. TemnepartypHbIi KO3IPAMUUNEHT CKOPOCTU. DHepPrusa aktmeaumm. PakTopsl,
onpegensowme BeNNYnNHy sHeprum akTmeaunn. SHeprusa akTmeaumm 1 CKOpPOCTb peakuuu.
MNepexonHOe COCTOSIHME NN aKTUBMPOBAHHBIA koMnnekc. ObpaTtumbie 1 HEOBpaTUMblE XUMUYECKNE
peakunn. Xmmmnyeckoe pasHosecue. KoHcTaHTa xuMmnyeckoro pasHosecus. Cosur XMMnM4eckoro
pasHoBecus. NMpuHumn Jle Wartenbe.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PelweHne pacyeTHbIX 3a4a4 Ha HaxoXOeHWe TENNOBbIX 9MEKTOB XMMUYECKMX NpoLeccoB. Pacyet
9Heprum aktTmeaunn. iameHeHme cKopocTy XMMUYECKOro npolecca no 3akoHy BaHT-Nodgodoa.
M3yyeHune cMeleHns NONOXEHNS XMMMYECKOro PpaBHOBECUS B COOTBETCTBUN C NPaBUIOM
Ne-lllaTenbe.
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Tema 5. XKupgkoe coctosiHue BelecTtBa. Cnoco6bl BbipaXeHUs KOHLLeHTpaLuii pacTBOPOB.
KonnuratuBHbie CBOMCTBa pacTBOPOB.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

LvcnepcHble cucteMbl. VICTUHHbIE pacTBopbl. TBepable pacTBopbl. [pyboamcnepcHbie CUCTEMBI.
CycneH3un. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak ponanko-xMMmn4eckuii npouecc.
Ocobble cBoOCTBa BOAbI Kak pacTeoputens. PactBopuMocTb BelecTs. PactBopeHne TBepabiX,
XWNOKNX 1 ra3oobpa3sHbix BEWECTB. BnusiHne TeMnepatypbl, LaBNeHWUs 1 NPUPOLbI BEWECTB Ha KX
B3aVMHyt0 pacTBopmMocTb. Cnocobbl BblpaxkeHnst cocTaBa pacTBOPOB: MaccoBasi AoNSs,
MONSPHOCTb, HOPMaNbHOCTb, MOMANIbHOCTb, MONSPHAA AONS. DNEKTPONNTMYECKAs Anccoumnaumns.
BnunsiHne nprpoabl BewecTsa Ha ero CrnoCobHOCTb K 3NEeKTPOMTUYECKO AMccoumaumm B BOAHOM
pacTteope. MexaHuam guccoumaumun. 'vaparaumsa noHos B pacteope. OCHOBaHUS N KUCAOTbI C
TOYKM 3PEHUSI TEOPUM BNEKTPONUTUYECKON anccoumaumm. CunbHble 1 cnabble aneKTponnTbl.
CreneHb guccounauumn anektTponutos. PakTopbl, onpenensowme cTeneHb guccoumnaumm.
OCHOBHble NpeacTaBNEHUS TEOPUN CUMbHBIX SNEKTPONUTOB. ICTUHHAS 1 KaxXyLlwasacs CTeneHn
ayccounaumnm B pactBopax CUMbHbIX 3N1EKTPONMTOB. KOHUEHTpauusa NOHOB B PpacTBOPE U
aKTMBHOCTb. PaBHOBeCKe B pacTBopax cnabbix anekTprnonuToB. KoHcTaHTa auccoumaumnn. daktopbi,
BANSIOWME HA BENNYMNHY KOHCTaHTbl guccounaunn. CBA3b KOHCTAHTbI AMCCOoUMaLIMM CO CTEMEHbIO
avccoumaummn. 3akoH pasbasneHus. duccoumnaums soabl. KoHcTaHTa anccoumnaummn. VioHHoe
npounseeneHune. BnusHue Temnepatypbl Ha guccoumaumio soabl. BooopoaHblin nokasarenb.
MoHsiTKe o bydbepHbix pacTBopax. TpyOoHOPaACTBOPUMbIE aNeKTPONUTLl. PaBHoBece Mexay 0cankoMm
N HaCblWEHHbIM pacTBopoM. [ponsseneHne pactsopumocTu. 'naponns conen. maponna conemn no
KaTWOHY 1 No aHnoHy. MexaHu3m rugponnsa. MonekynsapHblie 1 MOHHbIE YPaBHEHUS rMaponn3a
conen. CteneHb rmgponmsa. KoHcTaHTa rugponmsa.

npaktnyeckoe 3aHsitne (2 4aca(os)):

PacueTtbl no cnocobam BblpaXXeHnst KOHLEHTpaunn pacTBopoB. PelleHne pacyeTHblx 3agady no 1-my
n 2-My 3akoHam Payns.

Tema 6. Ouccoumaums KUCNOT U OCHOBaHU CunbHble n cnabble anekTponutbl. MIOHHOE
npousseneHue BoAbl, BOOOPOAHbIN NoKa3arenb (pH). Tmoponus conen

NeKLuMoHHoe 3aHsiTue (1 Haca(os)):
npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 7. KoMmnnekcHble coeanHeHusi. OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakuun. O6w,asn
XapakKkTepuctuka MetaliyioB nu HeMeTannos

NeKuunoHHoe 3aHsitne (1 yaca(os)):

XuMmnyeckas CBsiab B KOMMNEKCHbIX COeANHEHNSIX 1 0COBEHHOCTM UX cTpoeHNs. KoopaMHaumoHHas
HEeHacCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNsi KOMMANIEKCHbIX (KOOPAMHALMOHHbIX
coeanHeHwnin). CocTaB KOMMNEKCHbIX COEANHEHWI. BHEIWHAS N BHYTPEHHSIS KOOPANHALMOHHbIE
cgpepbl. KaToHHbIE, aHMOHHbIE 1 HeMTpanbHble KoMNIekcbl. HoMeHknaTtypa KoMNIekCHbIX
coeavHeHuin. TunmyHble koMmnnekcoobpasosatenn. KoopanHaUMOHHOE YACNO
KomnnekcoobpasoBaTens. TUnuYHble nuranabl. @akTopsbl, onpeaensitowme crnocobHOCTb MONEKy 1
MOHOB BbICTYNaTb B Ka4ecTse nuraHaoB. MoHO 1 nonupaeHTaTHble nuranabl. MpocTpaHcTBEHHas
KOHCpUrypaumsi KOMAAEKCHbIX MOHOB. MBpramn3saums atoMHbIx opbutanei komnnekcoobpasosartens
1 NPOCTPAHCTBEHHAs KOHGUIypaLmsi KOMNIEKCHOro noHa. uccoumnaumst KOMNIEeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecToikocTun. dakTopbl, onpenenstowme ycTon4MBoCTb KOMMNIEKCHbLIX MOHOB B
pacTBope.

npakTudeckoe 3aHsitne (1 yaca(os)):

Tema 8. BBepeHne B opraHMyeckyro xumuio. OCHOBHbIE MOHATUS OPraHMYeCcKon XMMumn
neKuunoHHoe 3aHsitne (1 4aca(os)):

npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 9. NpepenbHbie n HenpeaenbHble anudpaTtuyeckue yrnesopoponbl. ApoMatmyeckue
yrnesogopoabl. FanoreHnpon3soaHbie yrneson0ponoBs

nekumnoHHoe 3aHsitTne (1 yaca(os)):
npakTudeckoe 3aHsitne (1 yaca(os)):
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Tema 10. Yrnesogopoabl, ranoreHNpou3BoaHble yrnesonopoanos?
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

npaktnyeckoe 3aHsitne (2 4aca(os)):

Tema 11. CnupTbl U NpocTbie acoupbl. Anbaernabl U KETOHbI
JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

npaktnyeckoe 3aHsitne (1 4aca(os)):

Tema 12. Kap6oHoBble KUCNOTbl. O6LLMe NOHATUS 06 OKCO- U aMUHOKMUCNOTaxX
NeKuunoHHoe 3aHsitne (1 yaca(os)):

npakTudeckoe 3aHsitne (1 yaca(os)):

Tema 13. AMUHbI U anasocoeguHeHusa. MoHo- U aucaxapuibl
neKkuunoHHoe 3aHsitne (1 yaca(os)):

npaktnyeckoe 3aHsitne (1 4aca(os)):

Tema 14. Kucnopona-, asorcogepxatliue opraHuyeckme coeguHeHus, yrnesonbl?
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

npakTudeckoe 3aHsitne (2 yaca(os)):

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATE/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Buabi
Hepens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)

CTY[EHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHOW
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 1. OcHOBHbIE
NMOHATUNSA N 3aKOHbI
XuMnn. Xummsa m

1. |akonoruns. OCHOBHble
Knacchbl
HeopraHn4yeckmnx
coeaunHeHnin

Tema 2.
KBaHTOBO-X1MMyeckoe
ornvcaHue CTPOoeHUs
atoma. CtpoeHune
3NEKTPOHHbIX 06004eK. 4 noaroToBka K 3
[Mepuoanyeckunii 3aKoH, TECTUPOBAHUIO
nepuogun4yeckas
cuctema O.U.
Menneneesa

4 noaroToBka K 3

THbIV On
YCTHOMY Onpocy yc onpoc

TeCTUpPOBaHuNe

Tema 3. BBeneHue B
COBpPEMEHHbIE TEOPUN
3. [Xnmmn4yeckowm cas3n.
MexmonekynspHble
B3aMMo0encTBuS

Tema 4. Xumnyeckas
TepMoauHamumKa v
kKnHeTnka. CoctosiHne 4 NoAroToBKa K 5
XUMNYECKOTrO YCTHOMY Onpocy
paBHOBECUS, MPUHLMN
Ile Wartenbe-bpayHa

4 noaroToBka K 3

THbIV ON
YCTHOMY Onpocy yc onpoc

YCTHbI ONpoC
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Buaobi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
Tema 5. Xupgkoe
COCTOSIHME BelecTsa.
Cnocobbl BblpaxeHus
o n
5. [KOHUEHTpauwmin 4 TgCﬂTrI/(I) nggivﬁo 3 TecTupoBaHune
pacTBOPOB. P
KonnuraTtuneHble
CBOWCTBa pPacTBOPOB.
Tema 6. duccoumaums
KWUCNOT N OCHOBAHWUI
CunbHble 1 cnabble
anekTponuTtbl. loHHOe noAroToBkKa K
. 4
6 npon3seneHune Boapl, TECTUPOBAHWIO 3 TecThposane
BOOOPOLHbIN
nokasarenb (pH).
'moponus conen
Tema 7. KomnnekcHble
coeHeHus.
OKuncnmMTenbHO-BOCCTaHQBUTENbHbIE NOQrOTOBKA K
7. |peakumn. Obwas 4 CTHOMY OMDOC 3 YCTHbIA onpoc
xapakTepucTunka y y onpocy
MeTansioB 1 HemMeTanoB
Tema 8. BeepneHue B
OpraHn4eckyo XMMnio. noaroToska K o
8. OCHOBHble MOHATUS 4 YCTHOMY Onpocy 2 yCTHBI ONpoc
opraHn4yeckom xmMmu
Tema 9. lNpenenbHble K
HenpenenbHble
anudaTtnyeckme
yrnesonopoapbl. noaroToBka K
9. Apomatuyeckne 4 TECTMPOBaHMIO 2 TecTpoBanne
yrnesonopoapbl.
["anoreHnpon3BoaHbIe
yrnesogoponoBs
Tema 11. CnupTbl 1
11.|npocTble agompbl. 4 ”ngrg;OBoKr? '; o 3 YCTHbIA ONpoC
Anbgernabl U KETOHbI y y onpocy
Tema 12. KapboHoBble
kucnotbl. Obwwne NOAroToBKa K .
12. 4
MOHSATNS 06 OKCO- 1 YCTHOMY Onpocy 3 ycTHBI onpoc
ammHokmcnoTax
Tema 13. AMUHbI 1 NOLrOTOBKA K
13.|0mnasocoenHeHmns. 4 TECTUDORAHMIO 2 TecTnposaHune
MoHo- 1 ancaxapuibl P
Wtoro 32

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yuYeHus
- KoMnbtoTepHble npe3eHTaumm nekuuii

- JleKuMoHHOE U3N0XeHNe OCHOBbLIBAETCS Ha pa3bope KOHKPETHbIX CUTyaLMWiA.

- [N pelweHns npakTn4eckux 3agay Ucrnosnb3ytoTcs KOMMbOTEPHbIE CUMYNSILIUNA.
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6. OLueHOUYHble cpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum rno UToram OCBOeHUs UCLUNIMHBbI U yuebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUSI N 3aKOHbI XMMUN. XUMUSI N 3Konorusi. OCHOBHbIE KJacchbl
HeopraHn4eckux coeauHeHun

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

OcHoBHble NoHATUS XxumMnn. AToM. Monekyna. XumMnyeckmin anemMeHT. N30ToMHbIA COCTaB XMMUYECKUX
aneMeHToB. [1poCcToe 1 CNOXHOE BELWeCTBO. XUMUYECKU 3KBUBANEHT, 3aKOH 3KBUBANEHTOB.
ArperaTHoe COCTOSIHME BELWECTBA. XapakTepHble 0COOEHHOCTN Pa3NIMYHbIX arperaTHbiX COCTOSHWIA
BewecTBa. TemnepaTypHble YCNOBUS NX CyllecTBOBaHUS. [TOHATUE O CTaHO4APTHbIX YCNOBUSX.
"a3oBble 3aKOHbl. OCHOBHbIE KNACChl HEOPraHNYECKMX COEANHEHWNIA; OKCUAbI, TMAPOKCUObI, KNCNOThI,
conu. Knaccudgpukaums, nonyvyeHne, XmMmieckmne peakummn, MonekynspHbole n rpadgunyeckmne
doopMynbil.

Tema 2. KBaHTOBO-XMMMYECKOE OnucaHue cTpoeHnUs atoMa. CTpoeHue 3neKTPOHHbIX 060104eK.
NMepuopuyeckuinn 3akoH, nepmoaundeckas cuctema I.U. MeHoeneeBa

TecTnpoBaHue , npmMMepHbIie BOMpOChl:

Victopus passuTtusa npencrasneHnin o CTpoeHun atoma. Teopus bopa. BonHoBas Teopus cTpoeHns
aTtoma. [1BolicTBEHHas npupoaa anektpoHa. MpuHuun HeonpeaeneHHocTU. MNMoHsTNE 06
3NEeKTPOHHOM obnake. dnekTpoHHas NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpOoHHOM
MAOTHOCTW OKONO siApa atoMa BOAOPOAa B OCHOBHOM U BO3OYXAEHHOM COCTOSIHUSAX. [ToOHSTHE O
panuyce atoma. KBaHTOBbIE YMCna Kak XxapakTepuCTUKN COCTOSIHUS 3N1IeKTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [1OHATUNSA: 3HEepreTnyecknin ypoBeHb, NOAYPOBEHDb, 3NIEKTPOHHbIA CNOW, 3NEeKTPOHHASA
obonouka, atomHas opbutans (AO). MpuHumn Maynu n eMKoCTb aNEeKTPOHHbIX obonoyek. [MNpasunno
XyHIa 1 nopsinoK 3anofHeHns aToMHbIx opbutaneit. Mpasuna Kneukosckoro. CTpoeHne
3NEKTPOHHbIX 0060/104EK aTOMOB 3IEMEHTOB. DKPaHNPOBaHWE 3apsaa anekTpoHaMn. ddekT
NPOHWKHOBEHMNS 3NEKTPOHOB K S4pY.

Tema 3. BBepeHne B coBpeMeHHble TeOpUU XMMUYEeCKoW CBSA3U. MexmonekynsipHble
B3auMo0encTeus

YCTHbIA ONPOC , MPMMEPHbIE BOMPOChHI:

OCHOBHble 0COBEHHOCTU XMMNYECKOrO B3aMMOOENCTBMS (XUMNYECKOIN CBA3MN) N MEXAHW3M
06pa30BaHNs XMMMYECKOI CBS3M. HacbIilaeMocTb 1 HanpaBneHHOCTb XMMUYECKON CBA3M.
KBaHTOBOMEXaHMYeckas TpakToBKa MexaHn3ma obpa3oBaHuMs CBA3W B MONEKyne BOAOPOa.
OCHOBHbIE TUMbl XMIMUYECKOW CBSA3W: KOBANEHTHAs (HEMNonspHas 1 nonsgpHas), MoHHas,
meTannnyeckas. OCHOBHbIE MONOXeEHNs Teopun BaneHTHbIx cesidelt (BC). OcobeHHoCTH
06pas3oBaHnNs CBS3€ei N0 JOHOPHO-aKLEeNTOPHOMY MexaHu3my. MHoroueHTpoBas cBsidb. BaneHTHOCTb
XVIMUYECKMX 9N1IEMEHTOB. VICTOpUSa pa3Bntns NOHATUSA BaNeHTHOCTU. PasnnyHble TpakTOBKM MOHATUS
BaSIEHTHOCTM B COBPEMEHHOM XMMuKn. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTb s-,p-,d-,f
-an1eMeHTOoB. [1oCToSHHas 1 nepeMeHHas BaneHTHOCTU. BaneHTHOCTb 1 CTENEHb OKUCNEHNS aTOMOB
9NIEMEHTOB B UX COeaNHEHUNSAX. KonnyecTBeHHble XapakTepPUCTMKN XMMUYECKUX CBA3EN. [opsanok
cBA3W. DHeprug ceasn. [nunHa cea3n. BaneHTHbIN yron. CTeneHb MOHHOCTU CBA3U. OQMEKTUBHbIE
3apsabl XMMUYECKUN CBA3AHHbIX aTOMOB U CTENEHb MOHHOCTW CBA3WU. [IMNONbHbBIA MOMEHT CBSA3W.
CTteneHb MOHHOCTN CBA3M Kak (PYHKUMS pa3HOCTU 3N1eKTPOOTPULATENBHOCTN B3aMOLENCTBYHOLWMNX
aToMOB. [MnonbHbIA MOMEHT MHOrOATOMHOW Monekynbl. PakTopbl, onpeaensowme BeNNYnHy
OVNONbHOrO MOMEHTa MHOrOaTOMHOM Monekynbl. KoHuenuns rmbpunansaumm atoMHbIx opbutanei n
NPOCTPaAHCTBEHHOE CTPOEHME MoneKyn 1 noHoB. OcobeHHOCTM pacnpeneneHns anekTPOHHOM
NNOTHOCTW rMbpuaHbix opbutaneii. MNMpocTeiwne TNl rMbpuansaunn: sp, sp2, sp3, sp3d2.
MMbpnamsaums ¢ yHactmeM HenoaeNneHHbIX 9NeKTPOHHbIX nap. MNpocTpaHcTBEHHas KOHGUrypaums
monekyn n noHos tnna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHne ottankmBaHns anekTpPoHHbIX Nap Ha
NPOCTPAHCTBEHHYIO KOHCOUrypaumto monekyn. Teopusi MonekynsipHoix opbutanein (MO). OCHOBHble
nonoxeHusa teopun MO. SHepreTudeckas guarpamma. CesasbiBatowme n paspbixnaowmne MO.
OHepreTnyeckne guarpammbl MO oByxaTOMHbIX MONEKYN 3N1EMEHTOB 2-ro nepuoga. U - n [-moO.
OTHOCUTENbHAS YCTOMHYMBOCTD ABYXaTOMHbIX MOMIEKY/T U1 COOTBETCTBYIOLWMX MONEKYNSPHbBIX MOHOB.
CpasHeHue Teopuin BC n MO. BogopogHas cesa3b. [Mpupoaa BOAOPOLHON CBA3W, €€
KONMYECTBEHHbIE XapakTepncTukn. Mex- n BHyTprMMonekynsapHas BogopoaHas cesa3b. BooopogHas
CBA3b MexXay Monekynamm otopoBoaopoaa, BOAbI, aMMMaka.
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Tema 4. XuMmnyeckas TepMmoaMHaMmKa U KnHetmka. CoctositHue XMMM4ecKoro pasHoBecusl,
npuHuun Jle LLlatenbe-bpayHa

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

OcHoBHbIE 3a4a4M XMMMYECKOM TepMmoanHamMmnkn. OnpegeneHme NpMHUMNManbHOM BO3MOXHOCTY 1
NOSIHOTbI NPOTEKAHNS XMMUYECKOM peakumn. Bo3MOXHOCTM NMpakTU4YeCKOro oCyweCcTBNeHNS
XUMUNYECKON peakumn. Xummndeckas cuctema. BHyTpeHHSS aHeprusa cuctemol. I3ameHeHune
BHYTPEHHEN 3Heprun B xoae XMMN4Yeckux npespatleHuii. NMoHstme 06 sHTanbnun. CooTHOWEHNE
SHTANbMNUN N BHYTPEHHEN SHEPTrUN CUCTEMBI. I3BMEHEHNE SHTaNbNUK B XO4E XMMNYECKOrO
npespauweHus. CtaHgapTHas aHTanbnusi obpasoBaHus BelwecTs. 3akoH ["ecca. BnnsHue
TemnepaTypbl Ha BENMNYUHY U3BMEHEHNS SHTANbNUKN peakumnun. I3MeHeHne aHTanbnNum 1 HanpasneHmne
npoTekaHns peakumn. [FOMoreHHble 1 reTteporeHHble peakunn. [NoHATUE 0 CKOPOCTU XMMUYECKOWA
peakummn. 3aKoH Oenctensa macc. PakTopbl, ONPenenstowmne CKOPoCTb XMMMYECKO peakLni.
KOHCTaHTa CKOPOCTU XMMUYECKON peakumn. BnnsHue Temnepatypbl HA CKOPOCTb XUMUYECKO
peakummn. TemnepaTtypHbIi KOAMPUUMEHT CKOPOCTU. DHEpPrusa akTnsaumm. dakropsbl,
onpeaensowme BENMUYNHY 3HEPTNN aKTUBaALMW. DHEPrnsa akTMBaLUmM U CKOPOCTb peakuunn.
MepexonHOe COCTOSIHME UM aKTUBMPOBAHHbIA kKoMmnnekc. ObpaTnMble 1 HeobpaTUMbie XUMUYECKME
peakummn. Xmmmnyeckoe pasHoBecue. KoHCTaHTa xuMmyeckoro paBHoBecus. COBUT XMMUYECKOrO
pasHosecus. MNpuHuun Jle Wartenbe.

Tema 5. XKupkoe cocrosiHue Bewlectsa. Cnoco6bl BbipaXeHUsi KOHLL,eHTPaLMii pacTBOPOB.
KonnuratuBHble cBOMCTBa pacTBOPOB.

TeCcTMpoBaHue , MPUMepPHbIE BOMPOCHI:

JuncnepcHble cuctembl. VICTUHHbIE pacTBOpbl. TBEpable pacTBopsbl. [[pyboancnepcHbIE CUCTEMDI.
CycneHsun. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak onsnko-xvMMmn4eckuii npouecc.
Ocobble cBOCTBa BOAbI Kak pacTsoputens. PacTtBopuMocTb BewwecTB. PacTtBopeHne TBepabix,
XWOKNX 1 ra3oobpasHbix BeWeCTB. BnmaHne Temnepartypbl, LaBNEHNS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBOpMMOCTb. Cnocobbl BblpaeHWs cocTaBa pacTBOPOB: MAccoBas AONS, MONSPHOCTb,
HOPMasibHOCTb, MONSANIbHOCTb, MONAPHAS OONs. QNeKTponMTuieckas guccounauuns. BnuaHme
NPMPOabl BEWECTBA Ha ero CNOCOOHOCTb K 3NEKTPONNTUYECKOM AMCCoumMaLmm B BOLHOM pacTBOpPE.
MexaHuam guccounaumn. 'mgparaums noHos B pactsope. OCHOBaHMS N KUCNOTbI C TOYKN 3pEHNS
TEoPWM 3NEKTPONUTNYECKON anccoumaumn. CunbHble 1 cnabble anekTponuTbl. CTeneHb
anccoumaumm anekTponntos. dakTopbl, onpegensowme creneHb guccounaunn. OCHOBHbIE
npencTasfeHns TEOPUN CUNbHbIX 3NEKTPONUTOB. VICTHHAA 1 kaxylascsa cTeneHun guccounaunm B
pacTBopax CUMbHbIX dNEeKTPONNTOB. KOHLEHTpauus NOHOB B paCcTBOpE U aKTUBHOCTb. PaBHoBecKe B
pactBopax cnabbix anekTpnonutoB. KoHcTaHTa anccoumaunmn. daktopbl, BAMSIOWNE HA BENNYNHY
KOHCTaHTbl anccoumaumm. Ceasb KOHCTaHTbI AMccounaunmn co cTeneHbio guccounaummn. 3akoH
pasbaeneHus. Ouccoumaums soabl. KoHCTaHTa guccoumauun. VioHHoe nponsseneHve. BnnsHue
Temnepatypbl Ha aMccoumaumio Boabl. BooopoaHblii nokasatens. [MoHsATHE 0 BydhepHbIx pacTBopax.
TpyoHopacTBopuMbIe aNeKTponuTbl. PaBHoBeCHe Mexay 0CaKOM N HACbIWEHHbIM PACTBOPOM.
[MpounsseneHne pactsopuMocTn. naponus conen. Mmaoponns conemn no KatmoHy 1 MO aHNOHY.
MexaHuam rugponusa. MonekynsipHble 1 MOHHblE ypaBHEHUS rugponuaa conen. CteneHb ruaponunaa.
KoHcTaHTa rugponuaa.

Tema 6. Ouccouunauusi KNCNOT U OCHOBaHUN CunbHbie U cnabble anekKTponutbl. MoHHoe
npousBeneHne Boabl, BOAOPOAHbLIN Nnoka3sarenb (pH). FTmaponua conen

TeCTMpOBaHMe , MPUMEPHbIE BONPOCHI:
Tema 7. KomnnekcHble coegmHeHusi. OKMCNUTENbHO-BOCCTaHOBUTEIbHbIE peakumu. Obuias
XapakTepucTuka MeTainioB U HeMeTansnos

YCTHbI ONPOC , NPUMEpPHbIEe BOMPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
Crpanuua 12 ns 15. 11} yLH,lf[

o



Mporpamma omcuunnmHbl "Xumms"; 021300.62 KapTtorpadus v reonHdopmaTka; ooueHT, K.H. 3uaranHosa A.B. , Kaseimosa M.A. ,
DOLEHT, K.H. (moueHT) KyTtbipesa M.I1.

Metannbl B nepuoanyeckon cucreme. Knaccudumkaumsa Metannos rno nx ouanyeckum n XuMmyeckmnm
csoncteaM. MeTtannuyeckas n KoBaneHTHas CBA3b B MeTannax. BnusaHue sHeprumn kpuctannn4eckom
CTPYKTYpbl HA dou3nyYeckue (Temneparypa rnnasneHns u KUNeHns, anekTpornpoBoLHOCTb) U
XYMU4yeckue (B3aMMoLenCcTBue C BOL4OM, KACNOTaMu, Wwenovyamm, HemeTannamm) CBONCTBA MeTansos.
Kopposusa metannos. 3aKkOHOMEPHOCTU B UBMEHEHMMN SNEKTPOHHON KOH(PUrypauun, BeMYmH
panmnycoB, aHeprum noHmsaumm atomoB. Ocoboe NonoXeHne NUTUS. IHEPrust KPUCTANINYECKONA
peweTkmn, prsnyeckmne n XMmmnyeckme CBoNcTBa NPoCTbix BewecTB. OCOBEHHOCTN B3aMOL4ENCTBUSA
LWeNoYHbIX METaNNoB C BOAOW B pSay NUTUR - Le3nii. 3aKOHOMEPHOCTU B CTPOEHWU U CBONCTBAX
(TepMunyeckast yCTON4MBOCTb, KUCNOTHO - OCHOBHbIE CBOWNCTBA ) OCHOBHbIX TUNOB COEANHEHWIA:
OKCWAO0B, NEPOKCMAO0B, KapboHATOB, r'MAPOKCUAOB M ranoreHnaos. uaroHanbHoe CXOACTBO
NUTUA-MarHui. MonyyeHne WwenoyHbiX MeTanioB N3 NPUPOLHbLIX COEANHEHWNA. NPUMEHEHWE LWENOYHbIX
MeTansoB 1 X COeAUHEHUM.

Tema 8. BBeneHue B opraHN4eckyro xummio. OCHOBHbIE MOHATUSI OPraHN4Yeckon XuMmMmn
YCTHbIA ONPOC , MPUMEpPHbIE BOMPOCHI:

Tema 9. lNpepnenbHbie U HenpeaenbHbie anudgpaTtnyeckue yrnesogoponbl. ApoMmaTtnyeckue
yrnesopopoabl. [anoreHNpou3BoaHbIE YINeBOA0POA0B

TeCcTMpoBaHue , MPUMEpPHbIE BONPOCHI:

Tema 10. Yrnesogopoabl, ranoreHNpousBoaHble yrnesonopoanos?
Tema 11. CnupTbl M NpocTbie acpmpbl. Anbaernabl U KETOHbI
YCTHbI OMPOC , NPUMEPHbIE BONPOCHI:

Tema 12. Kap6oHoBble KUCNOTbl. O6LLMe NOHATUS 06 OKCO- U aMMHOKUCIOTaX
YCTHbIA ONPOC , NPMMEPHbIe BOMPOChHI:

Tema 13. AMUHbI 1 ana3ocoeauHeHusi. MoHo- U gucaxapuabl
TeCcTMpoBaHue , NPUMEpPHbIE BONPOCHI:

Tema 14. Kucnopop-, asotrcoaepxaiime opraHm4eckue coeanHeHus, yrnesonbl?
Tema . UToroeasi popma KOHTpons

MprMepHble BOMPOCHI K 3a4eTy:
MprMepbl BONPOCOB 9K3aMEHALMOHHbIX 61neToB

O6was 1 HeopraHnyeckas XuMus

1.OCHOBHbIE NOHATUSA U 3aKOHbI XMUKN. OCHOBBI ATOMHO-MONEKYNAPHOro y4eHus, atoMbl, MONEKYynbl.
KonunyecTteo BellecTsa. MOﬂﬂpHaﬂ mMacca, 9KBMBaNEHT. 3aKOHbI CoxXpaHeHunsa MaccChbl BelwecCTBa,
noctosiHcTBa coctaea. ObnacTtu unx NPUMEHEeHus. OCHOBHbIe ra3oBble 3aKOHbI.

2. OcHoBHbIe Knacchl HeopraHMn4eckunx coeauHeHunin. Okcmabl, OCHOBAHWNS, KUCNOThI, cpenHue,
KUCnble N OCHOBHble, OBOWHbIE, CMeLllaHHbIe U KOMMNIEKCHbIe CONN: UX Nony4YeHne, CBONCTBA U
HOMEeHKnarypa.

3. CtpoeHne atoma. Teopusa bopa. KBaHTOBO-MexaHM4eckas MOAenb atoma.
KopnyckynsipHo-BonHoBol gyanuam. MNpuHumn HeonpeneneHHocTn Nein3eHbepra. BonHoBowi
xapakTep OBUXEHUS 3NeKTPoHa. dnekTpoHHoe obnako. BonHoBas dpyHkums. MnoTHOCTb
pacnpeneneHns aNekTPoHHOro obnaka B atoMe. QHepreTnyeckme ypoBHM B atoMe. XapakTepucTmka
COCTOSIHUS 9NEeKTPOHA B aTOMe CUCTEMO KBAHTOBbIX YMCEN, NX (PU3NYECKUIA CMbICT. DNEKTPOHHbIE
opbutanu. MNopsnok 3anonHeHNs opbutanei B atoMe: NPUHLIMN HAUMEHbLLER 3Hepruun, npasuna
Kneukosckoro, npuHuun MNaynwu, npasuno ['yHaa.

ATOMHbIE S- , p-, d-, f- Op6VITaﬂVI. SﬂeKTDOHHaH KOHQouUrypaums atToMoB N MOHOB 3N1EMEHTOB
ﬂGpI/lO,D,I/I‘-IGCKOVI CNCTEMDI.

7.1. OcHOBHas nuTeparypa:
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7.3. UHTepHeT-pecypcCbl:

Anxmnmuk - http://www.alhimik.ru/

Anxumuk - http://www.alhimik.ru/

Poccuiickuin xummko-aHanutuyeckunin nopran - http://www.anchem.ru/
Poccuincknin xuMuko-aHanutuyecknin noptan - http://www.anchem.ru/
Xumuk - http://www.xumuk.ru/

XuMmundeckun noptan - http://www.chemport.ru/

Xumnyeckun gpakynbtetr MI'Y - http://www.chem.msu.ru/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYS)

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

Ha NPakTN4eCKnxX 3aHATUAX npenycMoTpeHa AeEMOHCTpaUnA CTydeHTam XUMUYECKOW nocyna, a
Tak>XkXe OCHOBHbIX B Obl XUMNYECKUX I'Ipl/l60pOB n annapartos.

MNporpamma coctaeneHa B cooTBeTCTBUM € TpebosaHnsamm ®IFOC BINO un yyebHbiM NnaHom no
HanpasneHnto 021300.62 "KapTorpadgus n reonHpopmatmka" n npodonnto NoaroToBKM
"eonHdopmatmka .
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