Mporpamma ovcumnnnHel "Xumust: obwas, HeopraHudeckas, opraHudeckas"; 022000.62 9konorus 1 NPMPOLONOoNb30BaHNE; AOLEHT, K.H.
(moueHT) KythipeBa M.I. , HemTapes A.B.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHCTUTYT 3K0onormm 1 npupoaonob30BaHns

) A
“”J:l PCW i

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHoctn KPY
Mpodp. Munasapwunos P.I".

" 20 r.

MporpamMma AUCLMNANHBI
Xummusa: oblwas, HeopraHmyeckas, opraHmnyeckasa 62.6.5

HanpaeneHne noarotoeku: 022000.62 - Skonorns 1 Nprpoaononb3oBaHne
Mpodounb noarotoBkn: Obwas akonoruns

Ksanudpmkauns BbinyckHrka: bakanasp

dopma 0by4eHns: g4Hoe

SA3bIk 06y4eHNS: PYCCKIIA

ABTOp(bl):

KyTtbipesa M.I1. , HemTapes A.B.

PeueH3eHT(bl):

JlatbinoBa B.3.

COINMACOBAHO:

3asegytowunin(as) kagenpon: Ammpos P. P.

lMpoTokon 3acenaHns kagoenpbl No or" " 201 _r
Y4yebHo-meToamnyeckas kommccust MIHctutyta 3KONOruM 1 MPUPOAOMONb30BAHMS:
Mpotokon 3acenaHusa YMK No or" 201_r

PernctpaunoHHbin No
KasaHb
2014

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep 188 VH H

T



Mporpamma ovcumnnnHel "Xumust: obwas, HeopraHudeckas, opraHudeckas"; 022000.62 9konorus 1 NPMPOLONOoNb30BaHNE; AOLEHT, K.H.
(moueHT) KythipeBa M.I. , HemTapes A.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 2 n3 16. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ovcumnnnHel "Xumust: obwas, HeopraHudeckas, opraHudeckas"; 022000.62 9konorus 1 NPMPOLONOoNb30BaHNE; AOLEHT, K.H.
(moueHT) KythipeBa M.I. , HemTapes A.B.
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1. Uenn ocBOEHNS AUCLUMINHBI

SABNSAOTCA OOPMUPOBAHME Y CTYAEHTOB MOHATWIA O TEOPETUYECKMX OCHOBAX STOW HAY4YHOW
OMNCLMNANHBI, €6 0COBEHHOCTSAX, CBSI3M C APYrMMU HayKaMy U ee NPaKTUYECKO 3HAYMMOCTU 1
nonyYyeHne HaBblKoB paboThbl C XMMUYECKOW NoCcynoi 1 npubopamy xuMmyeckor nabopatopuu.

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

HaHHas yuebHas aucuunnnHa BkntodeHa B pasgen " 52.6.5 ObwenpodeccnoHanbHblin" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 022000.62 Skonornst 1 NPUPOAOMNONb30BaAHNE M OTHOCUTCS K 6a30BOM
(obwenpodpeccmnoHanbHom) yactn. OcBamBaeTcs Ha 1 kypce, 1 ceMecTp.

OucumnnuHa Xumns (obwas, HeopraHvyeckas U opraHuyeckas) BXoguT B pasaen 6a3oBbix
ANCUMMNNVH MaTtemMaTmnyeckoro n eCteCcTBeHHO-Hay4Horo umkna (b.2.6.5.). [Ing nsyveHunsa xummm
(obLein, HeOpPraHM4YeCcKkoh N OpraHNYeckoin) He0bXoAUMbI 3HAHWUS, MONyYEHHbIE 0DyYaloWUMUCS B
cpenHel obweobpasoBaTenbHOM WKONe, B YACTHOCTU, OHW AOMXHbI MMETb 0bLlee NnpeacTaBneHne B
obnacTtu obuwei N HeopraHNYeckon xnmMmm, PrsnkK, a Takxe Bbiclueit MatemaTukn. OcBavBaeTcs Ha
1 kKypce (1 cemecTp).

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHLUN

BnageTb 6a30BbIMM 3HAHUSIMU (DYHOAMEHTANIbHbIX Pa34€e0B

Lndop komMneTeHUUH

MK-3

N3UKKU, XMKK, 3Konorum B obbeme, HeobxooMMoM ans
(MpocpeccnoHanbHbie ?i:s%eHv;ﬂ qamsv;t-lseccl)(m?( X|/|M|/|oq6ece|<|/|§’|/| gﬁgngﬁ/l‘-le%KleHOCHOB B
KOoMreTeHuun) ’

obLei, n3nNYecKor 1 9SKOHOMUYECKO reorpadomm

B pesynbTaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEH 3HaThb:

obwwme 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKMX PeaKLuiAi B pacTBOpax, OCHOBbI XMMNYECKOA
TEPMOAUHAMUKMN N KUHETUKI; KNACCUUKALLMIO 1 HOMEHKNATYPY OpPraHn4yeCcKux CoeanHeHni,
BaXKHelWme Knaccbl OPraHN4eckux CoOeanHeEHNA, CTpoeHme, cnocobbl Nony4YeHns, oruanyeckmne n
XUMUWYECKMNE CBONCTBA, OCHOBHbIE TEOPETUYECKME NPEACTABNEHUS B OPraHNYECKON XMNK,
B3aVIMHbIE NPEBPALLEHNS KNACCOB OPraHNYeCcKmX COeANHEHWIA

2. IONXEH yMeTb:

NPVUMEHSATb TEOPETUYECKNE 3HAHNS O CTPOEHUN, NBMEHEHMM COCTaBa N PeakKLMOHHOWM CNOCOBHOCTY
pearvpyowmx BEWeCTB 415 Npeacka3aHms 0COOeHHOCTEN NPOTEKaHNs peakLumii, cocTaBa, CTPOEHMS
1 CBOWCTB MNPOOYKTOB; Nofb3oBaTbcs [Nepmnoanyeckon CMCTEMON; pewarb 3a4aym no opraHN4ecKom
XMW, COCTaBNATb YPaBHEHNS peakumnid, NoNb30BaTbCA CNPaBOYHON, 0630PHON N MOHOTrPagoN4eCcKon
nnTepaTypor B 06nacT OpraHM4ecKom XMmunu;

3. 0ONXeH 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. CTpyKkTypa U cogepXxaHue AUCLMUMNIUHBI MOAYNS
Obwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPoOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3K3aMeH B 1 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 1 1-2 4 2 0
Knacchl
HeopraHNn4yecKunx
coenHeHnn

Tema 2.
KBaHTOBO-XnMm4yeckoe
onucaHne CTPOeHNs
atoma. CTpoeHune
5 I(zlﬂeKTpOHHbIX o@onoqu. 1 5.3 4 0 0 TecTupoBaHme
epuoaNYEeCKNIA 3aKOH,
nepuoamnyeckas
cuctema [.U.
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.

5-7

TecTmpoBaHune

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

TeCTUpPOBaHMe

Tema 7. KoMmnnekcHble
coegunHeHuns

8-9

YCTHbI Onpoc

Tema 8.

. |OkmncnnTenbHO-BOCCTAH(

peakumm

BUTENbY

Hble 9

YCTHbI ONpOC

Tema 9. Obwas
xapakTepucTmka
MeTannoB U HemeTannoBs

9-10

TecTmpoBaHune

10.

Tema 10. BeeneHnune B
OpraHN4yecky XUMHUIO.
OCHOBHbIE NMOHATUSA
OpraHn4eckomn XMMmnn

10

KOHTPO/NbHas
paboTta

11

Tema 11. lNpepnenbHble
N HenpeaenbHble

‘[anndpatnyeckme

yrnesonoponbl

11

YCTHbI Onpoc

12.

Tema 12.
ApomaTtunyeckue
yrnesonoponbl

12

YCTHbI ONpoC

13.

Tema 13.
"anoreHnpon3BoaHblE
yrneesoooponoB

12

TecTmpoBaHune
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Buabl v yachbl
Pasgen ayauTopHon paboTbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ Cemectp|, eMg cTpa (B uacax) ¥(L(I)J'HTpg:I ﬂp
ony Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 14. lNoTokoBas
KOHTpOnbHas paboTa KOHTpONbHas
14.|"Yrnesonoponbl, 1 13 1 0 0 pabota
ranoreHnpon3soaHble
yrnesonoponos”
Tema 15. CnnpTbl 1 YCTHbI ONpOC
15. npocTble 3ompbI 1 13 1 0 0
Tema 16. Anbgernabl n YCTHbI onpoc
16. KETOHbI 1 13 2 0 0
Tema 17. KapboHoBble
kucnotbl. Obwue TecTupoBaHue
17. MoHATMS 06 OKCO- U 1 14 2 0 0
amnHokumcnoTax
18 Tema 18. AMUHBI 1 1 15 > 0 0 Kzggaganaﬂ
‘(AnasocoennHeHns P
Tema 19. MoHo- 1 YCTHbIA ONpOoC
19. aMcaxapuas 1 15 2 0 0
Tema 20. lNoTokoBas
KOHTponbHas pabota
"Kncnopoga-,
20.|lasoTcomepxalve 1 16 1 0 0 TecTiposaHie
opraHudyeckue
coeaunHeHus, yrnesogbl"
Tema 21. VITorosbii
21. KOHTPONb 1 16 0 0 0
Tema . NIToroeas 1 0 0 0 3K3ameH
doopma KOHTpons
Ntoro 52 16 0

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. OCHOBHbIE MOHATUSA U 3aKOHbI XMMUN. XMMunS N aKkonorus. OCHOBHbIe KNnacchbl
HeopraHu4yeckux coeguHeHUmn

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OcHoBHble NoHATUS XxumMnn. AToM. Monekyna. XuMnyeckuin anemMeHT. M30TonHbIA cocTas
XMMNYECKMX 3NeMeHTOB. [1pocToe 1 CroXHoe BelwecTBo. XMMUYECKUA 3KBUBANIEHT, 3aKOH
9KBMBANEHTOB. ArperatHoe COCTOSIHME BewecTBa. XapakTepHble 0COBEHHOCTN PasnnyHbIX
arperaTHbIX COCTOSIHWI BelecTBa. TemnepaTypHble YCNoBUS X CylecTBoBaHUS. MNoHsATME O
CTaHOapTHbIX ycnoeusix. [a3oBble 3akoHbl. OCHOBHbIE KNACChl HEOPraHNYEeCKNX COeaNHEHWI;
oKcuapl, rMapoKcuabl, KNCNOThl, conu. Knaccudurkaums, nony4eHne, XmMmyeckne peakumu,
MONeKynspHble N rpagounyeckmne gopmynbl.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PeweHne pacyHeTHbIX 3a4a4 Ha OCHOBHbIE 3aKOHbl XUMUW.

Tema 2. KBaHTOBO-XMMUYECKOE ONUCaHUe CTPoeHUsi atoMa. CTpoeHue aNeKTPOHHbIX
o6onouek. Meprnoaunueckuit 3aKoH, nepuoaunueckas cuctema .M. MeHpeneesa

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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Victopus passuTtusa npencrasneHnin o CTpoeHun atoma. Teopus bopa. BonHoBas Teopus cTpoeHns
aTtoma. [1BolicTBEHHas npupoaa anektpoHa. MpuHuun HeonpeaeneHHocTU. MNMoHsTNE 06
3NEeKTPOHHOM obnake. dneKkTpoHHasi NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpoHHOM
MAOTHOCTW OKONO siApa atoMa BOAOPOAAa B OCHOBHOM 1 BO3OYXAEHHOM COCTOSIHUSAX. [ToHSITHE O
panuyce atoma. KBaHTOBbIE YMCna Kak XapakTepuCTUKN COCTOSIHUS 3N1eKTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [TOHATUSA: 3HEPreTUYecKknin ypoBeHb, NOAYPOBEHDb, 3NIEKTPOHHbIA CNOW, 3NEeKTPOHHAS
obonoyka, atomHas opbutans (AO). MpuHumn Maynu n eMKocTb 3NeKTPOHHbIX obonoyek. MNpasunno
XyHIa 1 nopsinoK 3anofHeHns aToMHbIx opbutaneit. Mpasuna Kneukosckoro. CTpoeHne
3NEKTPOHHbIX 0060/104EK aTOMOB 3IEMEHTOB. DKPaHNpPOBaHWe 3apsaa SnekTpoHaMn. ddekT
NMPOHWKHOBEHMWS SNEKTPOHOB K S4pY.

Tema 3. BBepeHne B coBpeMeHHble TEOPUU XMMUYECKOW CBA3U. MeXxMonekynspHble
B3aMMonencTeus

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

OCHOBHbIE 0COBEHHOCTN XMMUYECKOTO B3aMMOAENCTBMS (XMMUYECKOI CBSA3M) N MEXAHU3M
06pa3oBaHNs XMMNYECKON CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBS3MU.
KBaHTOBOMeXxaHM4eckas TpakToBka MexaHn3ma obpa3oBaHns CBA3U B MOEKYNE BOLOPOAA.
OCHOBHbIE TUMbl XUMNYECKOWN CBSA3W: KOBANEHTHAs (HenonspHas v nonspHas), MoOHHas,
meTannnyeckas. OCHOBHbIE MONOXEHNS Teopun BaneHTHbIx cesizelt (BC). OcobeHHoCcTH
06pa3oBaHuns CBA3E NO LOHOPHO-aKLENTOPHOMY MexaHn3My. MHOroLeHTpoBas CBA3b.
BaneHTHOCTb XxMMU4ecknx anemeHToB. IcTopus pa3sutusa NoHATUS BaneHTHOCTU. PasnuyHbie
TPaKTOBKWN MOHATUS BANEHTHOCTN B COBPEMEHHOM XuMnK. BaneHTHOCTb ¢ no3uummn Teopun BC.
BaneHTHOCTb S-,p-,d-,f -anemMeHTOB. [lOCTOSAHHAA 1 NepeMeHHas BaneHTHOCTW. BaneHTHOCTb n
cTeneHb OKUCNEHNS aTOMOB 3/IEMEHTOB B NX coeanHeHmsax. KonnyecTBeHHble xapakTepucTnku
XxmMmmnyeckux ceasen. Nopanok ceasn. SHeprus ceasu. InuHa ceasn. BaneHTHbin yron. CteneHb
MOHHOCTM CBA3N. PPEKTUBHbIE 3aPALbI XMMUYECKN CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTH
cBA3n. JmnonbHbll MOMEHT CBA3WU. CTeneHb MOHHOCTN CBA3U KakK (PYHKLNS pa3HOCTU
9NeKTPOoOTPULATENBHOCTU B3aMMOAENCTBYIOWMX aTOMOB. JNMNONbHbIA MOMEHT MHOrOaTOMHOW
mMonekynbl. DakTopsbl, onpenensowme BenNn4nHy MnosibHOro MOMeHTa MHOroaTOMHON MONEKY bl.
KoHuenums rubpuansaumnm aToMHbIX opbutaneii n NpoCcTpaHCTBEHHOE CTPOEHME MONEKYN 1 MOHOB.
Ocob6eHHOCTN pacnpeneneHns aNeKTPOHHOM NNOTHOCTM rMbpuaHbix opbutaneit. MNpocTeliwmne TUnb
rmbpuansaumn: sp, sp2, sp3, sp3d2. M'mbpuansaums ¢ y4yactmeM HenoaeneHHbIX 3NeKTPOHHbIX Nap.
MpocTpaHcTBEHHAs KOHUrypaumsa monekyn n noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnusHue
OTTaNKNBAHNS 3NEKTPOHHbIX Map Ha NPOCTPaHCTBEHHYIO KOHQoUrypaumio Mmonekyn. Teopus
MonekynsipHbix opbutanein (MO). OcHoBHble nonoxeHus Teopun MO. SHepreTuyeckas guarpamma.
CesasbiBatowme u paspbixnaowme MO. SHepretudeckne gnarpammbl MO 0BYyXaTOMHbIX MONEKYN
anemenToB 2-ro nepuoga. [l - n I-MO. OTHocuTenbHas yCTONUYMBOCTD ABYXaTOMHbBIX MOMEKYN U
COOTBETCTBYIOWMX MONEKynsapHbIX MoHOB. CpaBHeHue Teopuin BC n MO. BoooponoHas cesi3b.
[Mprpona BOOOPOOHONM CBA3U, €€ KONNYECTBEHHbIE XxapakTepnuctukn. Mex- n BHyTpuMonekynspHas
BO4OpOAHAas CBA3b. BooopoaHas cBA3b Mexay Monekynamm otopoeogopoa, BoAbl, aMmmmaka.

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

PeweHune 3agay, NOCTPOEHME CTEXMOMETPUYECKINX CPOPMY/ BELLECTB B 3aBUCUMOCTU OT Ball€HTHOCTM
0b6pasyrowmx nx aToMoB.

Tema 4. Xumunueckasi TepmoaMHaMmMKa M KMHeTMKa. CoCTosiHMe XMMMYeCcKoro paBHoBeCus,
npuvHuun Jle Warenbe-bpayHa

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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OcCHoOBHbIE 3a4a4M XMMMYECKO TepMmoanHamMnkn. OnpepeneHme NpMHUMNManbHOM BO3MOXHOCTY 1
NOSIHOTbI NPOTEKAHNS XMMUYECKOM peakumn. Bo3MOXHOCTM NMpakTU4YeCcKoro ocyweCcTBNeHns
XUMUNYECKON peakumn. Xummdeckas cuctema. BHyTpeHHSS aHeprus cuctemol. IameHeHune
BHYTPEHHEN 3Heprun B Xoae XMMNYeckux 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 BENNYUHY UBMEHEHNS SHTANbNUKN peakuuun. I3MeHeHne aHTanbnNum 1 HanpaesneHe
npoTekaHns peakumn. [FOMoreHHble 1 reTeporeHHble peakunn. [NoHATUE 0 CKOPOCTU XMMUYECKOWA
peakummn. 3akoH Oenctesns macc. PakTopbl, ONPenenstowmne CKOPoCTb XMMNYECKON peakLni.
KOHCTaHTa CKOPOCTU XMMUYECKON peakumn. BnnsHue Temnepartypbl HA CKOPOCTb XUMUYECKOM
peakummn. TemnepaTtypHbIi KOAMUUMEHT CKOPOCTU. DHEpPrusa akTnsaumm. dakropsl,
onpenensowme BENNYNHY S3HEPTNN aKTUBaALMW. DHEPrnsa akTMBaLUmM U CKOPOCTb peakuunn.
MepexoQHOe COCTOSIHME UM aKTUBMPOBAHHbIA kKoMmnnekc. ObpaTnMble 1 HeobpaTUMbIe XUMUYECKME
peakummn. Xmmmnyeckoe pasHoBecue. KoHCTaHTa XxMMmyeckoro paBHoBecus. COBUT XMMUYECKOrO
pasHosecus. MNpuHuun Jle Watenbe. PeweHne pacyeTHbIX 3a4a4 Ha HAaXoXOeHWe TENNOBbIX

3P PEKTOB XMMMYECKUX npoueccos. PacyeT aHeprun aktuesauumn. I3aMeHeHne ckopocTu
XMMMYECKOoro npouecca no 3akoHy BaHT-Iogodpa. MIdyyeHne cmeleHns nonoXxeHns XmMmn4eckoro
paBHOBECUS B COOTBETCTBUM C npasuiom Jle-lWaTenbe.

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

neKumnoHHoe 3aHsitTne (5 yaca(os)):

IuncnepcHble cuctembl. VICTUHHbIE pacTBopbl. TBepable pacTBopsbl. [[pyboancnepcHbIE CUCTEMDI.
CycneHsunn. Omynbcun. KonnongHole pactsopbl. PacTBopeHue Kak onanko-xMMmnyeckuii npouecc.
Ocobble cBOICTBA BOAbI Kak pacTsoputens. PacTtBopuMocTb BewecTB. PacTtBopeHne TBepabiX,
XWOKNX 1 ra3oobpasHbix BeWeCTB. BnmaHne Temnepartypbl, LaBNeHNS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHyt0 pacTBOpMMOCTb. Cnocobbl BbipaxeHns CocTaBa pacTBOPOB: MaccoBas AONS,
MONISIPHOCTb, HOPManbHOCTb, MOMIANILHOCTb, MONSIPHAA A0NS. DNEKTPONNTUYECKas anuccoumnaums.
BnnsHne nprpoabl BewecTsa Ha ero CnoCobHOCTb K 3NEKTPONMTUYECKOW AMccoLmaLmm B BOOHOM
pacTteope. MexaHunam guccoumaumu. 'vagparaumsa noHos B pacteope. OCHOBaHUSA N KUCAOTbI C
TOYKM 3PEHUS TEOPUM BNEKTPONUTUYECKOI anccoumaumm. CunbHble 1 cnabble aNeKTPOonnThI.
CreneHb guccounaunmn anektTponutos. PakTopbl, onpenensiowme cTeneHb guccoumnaumm.
OCHOBHble NpeacTaBNeHNs TeOPUN CUMNbHbIX SNEKTPONUTOB. CTUHHASA 1 KaXyLlwasacs CTeneHn
anccoumaumm B pacteopax CUnbHbIX 31eKTponmMToB. KOHLEHTpauns NoOHOB B pacTBope U
aKTMBHOCTb. PaBHOBeCHE B pacTBopax cnabbix anekTpnonuTtoB. KoHcTaHTa auccoumauunn. daktopbi,
BAVSIOWME HA BENNYNHY KOHCTaHTbl guccounaunn. CBSA3b KOHCTAHTbI AUCCOUMaLIMM CO CTEMNEHbIO
avccoumaummn. 3akoH pasbasneHus. uccoumnaums soapl. KoHcTaHTa anccoumnaummn. VioHHoe
npousseneHune. BnusHve Temneparypbl Ha guccoumauuio Boabl. BooopooHblil nokasarenb.
MoHaTre o BydoepHbIx pacTeopax. TpyoHOPACTBOPUMbIE SNEKTPONNTLI. PaBHOBECKME MeXay 0CaLKOM
N HacbllWeHHbIM pacTBopoM. [ponsseneHne pactsopumocTu. Mmaoponns conen. 'maponna conem no
KaTuOHY 1 No aHNoHy. MexaHn3m rugponmsa. MonekynsipHble 1 MOHHblE YPaBHEHMS rMaponn3a
conen. CteneHb rmaponusa. KoHctaHTa rugponmsa.

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

PacueTbl No cnocobam BbipaXXeHNst KOHUEHTpauun pacTBopoB. PeweHune pacyeTHbix 3agay no 1-my
n 2-My 3akoHam Payns.

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

JIeKLMOHHOe 3aHsiTue (5 4aca(oB)):
npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 7. KomnnekcHble coeanHeHus
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KTPOHHEBH
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XunMmnyeckas CBsi3b B KOMMNEKCHbIX COEANHEHNSIX 1 0COBEHHOCTM UX cTpoeHns. KoopanHaumoHHas
HEeHacCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNsi KOMMEKCHbIX (KOOPAMHALMOHHbIX
coeanHeHunin). CocTaB KOMMNEKCHBIX COEANHEHWIA. BHEIWHAS N BHYTPEHHSS KOOPANHALMOHHbIE
coepbl. KaTnMoHHbIE, aHMOHHbIE 1 HENTpanbHble KoMniekcbl. HoMeHknaTypa KOMMeKCHbIX
coeavHeHuii. TunmyHble komnnekcoobpasosatenn. KoopanHauMoOHHOE YNCNO
KomnnekcoobpasoBaTens. TunuyHble nuranabl. @akTopbl, onpeaensitowme cnocobHOCTb MONEKy 1
MOHOB BbICTYNaTb B KA4ecTBe NnraHaoB. MoHO 1 nonnpeHTaTHble nnraHabl. MpocTpaHcTBeHHas
KOHOpUrypaums KOMAIEKCHbIX MOHOB. MBpnamn3saums atoMHbIx opbutanein komnnekcoobpasosartens
M NPOCTPAHCTBEHHAs KOHGMrypaLmst KOMNIEKCHOro noHa. uccoumaums KOMnIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTomkocTn. dakTopbl, onpenensiowmne yCTon4YMBoCTb KOMMNIEKCHbBIX MOHOB B
pacTBope.

Tema 8. OkucnurenbHO-BOCCTaHOBUTE/IbHbIE peakLumn
nekumnoHHoe 3aHsitne (1 yaca(os)):

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

Tema 9. O6LL,as xapakTepucTUKa MeTal/IoB U HEMETaNIOB
JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

Tema 10. BBepeHue B opraHN4eckyro xummio. OCHOBHbIE MOHATUS OpPraHN4YeCcKon XuMmMmn
JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):

npakTudeckoe 3aHsitne (6 yaca(os)):

Tema 11. NpepenbHbie N HenpeaenbHble anudpaTnyeckue yrnesongopoabl
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Tema 12. ApomaTuyeckue yrnesoaopoabl

JNleKLMoHHOoe 3aHsiTne (2 4yaca(oB)):

Tema 13. NanoreHnpou3BoaHbIe YrNeBo00poaoB
nekumoHHoe 3aHsitne (1 yaca(os)):

Tema 14. MoToKkOBasi KOHTPONbHas paboTa "YrneBoaopoabl, ranoreHNnpPon3BoaHbIe
yrnesonoponos"

NeKunoHHoe 3aHsitne (1 yaca(os)):

Tema 15. CnupTbl U NpocCTbie 3¢pMpbI
NeKLuMoHHoe 3aHsiTue (1 4aca(os)):

Tema 16. Anbaerunabl U KETOHbI
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

Tema 17. Kap6oHoBble Kucnotbl. O6uime NoHATUS 06 OKCO- U aMUHOKUCIOTax
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Tema 18. AMUHBI N Ana3ocoeaNHEeHUs
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

Tema 19. MoHo- n aucaxapuabl
JNleKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Tema 20. NMoTokoBas KOHTpONbHasA pabota "Kucnopon-, asorcogepxaiime opraHudeckme
coeaouHeHus, yrnesoapbl"

nekumnoHHoe 3aHsitne (1 yaca(os)):
Tema 21. ATOroBbin KOHTPONb

4.3 CTpyKTypa 1 copgepxaHue caMOCTOSITeNIbHOM paboTbl AUCUUMIUHBI (MOLYNSA)
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 1. OcHOBHbIE
NMOHATUSA N 3aKOHbI
XUMun. Xummsa m

1. |akonoruns. OCHOBHble 1
Knacchbl
HeopraHn4yeckmnx
coeaVnHeHnin

Tema 2.
KBaHTOBO-X1MmMyeckoe
ornvcaHue CTPOoeHns
atoma. CTtpoeHune
3NEKTPOHHbIX 060104eK. noAaroToBka K
[Mepuoanyeckunii 3aKoH, TECTUPOBAHUIO
nepuoaunyeckas
cuctema O.U.
Mennoeneesa

1.2 noaroToBka K >

THbIV ON
YCTHOMY Oonpocy yc onpoc

2 TecTMpoBaHue

Tema 3. BBepeHne B
COBpPEMEHHbIE TEOPUN
3. [XMMn4eckom cBA3N. 1
MexMonekynsipHble
B3aMMO0encTBUSA

Tema 4. Xumunyeckas
TepMoamMHammka u
KnHeTtnka. CoctosiHne 1 5 NoaroToBKa K 3
XUMNYECKOro YCTHOMY Onpocy
paBHOBECKS, MPUHLINM
Ile Wartenbe-bpayHa

Tema 5. Xupgkoe
COCTOSIHME BelecTBa.
Cnocobbl BblpaxeHus
5. [KOHUeHTpauui 1 5-7
pacTBOPOB.
KonnuratneHble
CBOVCTBA pPacTBOPOB.

Tema 6. duccounaums
KWUCNOT N OCHOBAHWUI
CunbHble 1 cnabble
6. [2nexTponuTbI. NoHHoe 1 7.8 |MoAroToBka K 4
npovsseneHne Bogbl, TECTUPOBAHUIO
BOOOPOLHbIV
nokasatenb (pH).
'moponns conen

- [Tema 7. KomnnekcHole 1 g.g |MOAroToBKa K 4
" |coeanHeHns YCTHOMY Onpocy

Tema 8.

8. |OkmcnmTenbHO-BOCCTaHQBUTENbHbIED

peakumm

Tema 9. Obwas

9 [xapaktepucrika 1 9-10 |MoAroToBKa K 1
" |[MeTannoB 1 HemeTannoB TECTUPOBAHNIO

3-4 noaroToBka K 4

THbIM ON
YCTHOMY Onpocy yc onpoc

YCTHbI ONpoC

noaroToBka K 4

TECTUPOBAHNIO TecTpoBaHie

TEeCTUpPOBaHNE

YCTHbI ONpocC

noaroToBka K 4

THbIV ONn
YCTHOMY Omnpocy yc onpoc

TeCTUpPOBaHue
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 10. BeegeHue B MOArOTOBKA K
10.|OpraHmn4eckyio xummio. 1 10 |KOHTPONBHOI 1 KOHTPONbHas
"|OCHOBHbIE NOHATUSA a6oTe paboTta
OopraHn4yeckom xmmMmu P
Tema 11. lNpenenbHble
N HenpenenbHble noaroToBka K o
11.
anndartndeckune 1 1 YCTHOMY OMpocy 1 yCTHEI ONpoC
yrnesonopoabl
Tema 12. noaroToBka K
12.|Apomatuyeckne 1 12 CTHOMY OMDOC 1 YCTHbI ONpocC
yrnesonoponbl y y onpocy
Tema 13. noaroToBka K
13.|anoreHnponasogHble 1 12 TECTVDOBAHMIO 1 TecTupoBaHune
yrneso4oponos P
Tema 14. [NoTokoBas
KOHTponbHas paboTa noaroToska K
14.["Yrnesogoponbl, 1 13 [KOHTPOSIbHOWA 1 KZ%LEZ”bHaﬂ
ranoreHnpoun3BoaHble paboTte P
yrnesonoponos"
Tema 15. CnupTbl 1 noaroToBka K o
15. 1 1 1 THbIN On
S NPOCTble 3doupbI 3 YCTHOMY OMnpocy ye onpoc
Tema 16. Anbgerngbl n NoAroToBKa K o
16.
6 KETOHbI 1 13 YCTHOMY Onpocy 1 yCTHBIN ONpoc
Tema 17. KapboHoBble
kucnotbl. Obwune MOAroToBKa K
17. NOHATMS 06 OKCO- U 1 14 TECTMPOBAHNIO 1 TecTnpoBanme
aMMHOKMCNoTax
18 Tema 18. AMUHbBI 1 1 15 Egﬂggﬁiﬁ%; 1 KOHTPO/NbHas
‘lan NHEHWS
A1asocoeanHe pabote paboTta
Tema 19. MoHo- 1 NnoAroToBka K o
19.
9 ancaxapuibl 1 15 YCTHOMY Onpocy 1 yCTHBI onpoc
Tema 20. NoTokoBas
KOHTponbHas paboTa
"Kncnopoa-,
20.lasoTcogepxaume 1 16 :gélTrV?Tg:;i; o 2 TectTuposaHve
opraHunyeckme P
CcoeauHeHus, yrnesobl"
Wtoro 40

5. O6pa3oBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KoMnbtoTepHble Npe3eHTaumm nekuuii
- JleKUMOHHOE U3NO0XEHNE OCHOBLIBAETCS Ha pa3bope KOHKPETHbLIX CUTyaLMiA.
- [N pelweHns npakTM4eckux 3aaay UCrnonb3ytoTCs KOMMbIOTEPHbIE CUMYNSILIUN.

6. OLeHOUHble cpeacTBa OJ1sl TEKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM PaboTbl CTYAEHTOB

PernctpaumoHHbIn Homep
CrtpaHnua 11 13 16.
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Tema 1. OCHOBHbIE MOHATUSA U 3aKOHbI XMMUN. XMMUS N 3Konoruss. OCHOBHbIe KNnacchbl
HeopraHu4yeckux coeguHeHuUmn

YCTHbIi OMPOC , MPMMEPHbIe BOMPOChHI:

OcHoBHble noHATUS xumnn. AToM. Monekyna. XuMnyeckuin aneMeHT. 30TonHbIN cocTaB XMMUYECKUX
aneMeHTOoB. [1pocToe 1 CnoxHoe BewecTBo. XMMUYECKUA 3KBUBANIEHT, 3aKOH 9KBMBANEHTOB.
ArperaTHOe COCTOSIHME BELWECTBA. XapakTepHble 0COOEHHOCTN Pa3NIMYHbIX arperaTHbIX COCTOSIHWIA
BelwecTBa. TemnepartypHble yCnoBus Ux cylectsoBaHus. NoHATME 0 CTaHOaPTHbIX YCNOBUSX.
"a3o0Bble 3aKOHbl. OCHOBHbIE KN1acCbl HEOPraHNYeCKMX COeAMHEHWNIA; OKCUAbI, TMAPOKCUObI, KNCNOThI,
conun. Knaccudprkaums, nonyvyeHue, XmMm4eckne peakummn, MonekynsipHble 1 rpaduyeckme
doopMynbil.

Tema 2. KBaHTOBO-XMMMUYECKOE ONUCaHne CTpoeHUs atoma. CTpoeHune 3NeKTPOHHbIX 06004YeK.
NMepuopuyeckun 3akoH, nepmoaundeckas cuctema [.U. MeHpoeneeBa

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

VicTopusa passutns npenctaBneHuin o ctpoeHum atoma. Teopusa bopa. BonHosas Teopus ctpoeHus
aToma. [lgolicTBeHHas npupoaa anekTpoHa. MNpuHuun HeonpeaeneHHocTu. MNMoHATne 06
9NEKTPOHHOM obnake. NeKTpoHHas NNOTHOCTb. PanmansHoe pacnpeneneHne aneKTPoHHOM
MNOTHOCTM OKONO S4pa atomMa BOAOPOAA B OCHOBHOM U BO30OYyXXAEHHOM COCTOSHMSAX. MoHSATHNE O
panuyce atoma. KBaHTOBbIE YMCna Kak XxapakTepuCTUKN COCTOSIHUS 3N1eKTpoHa B atome. s-, p-, d-, f-
9NEKTPOHBI. [MOHATUA: SHEPreTUYECKMIN YPOBEHDb, MOOYPOBEHb, SNEKTPOHHbIN CNOWN, SNEeKTPOHHAs
obonouka, atomHas opbutans (AO). MpuHumn MNMaynu n eMKOCTb 3NeKTPOHHbIX 0bonoyek. Npasunno
XyHOa v Nopsinok 3anonHeHns atoMHbIx opbutaneit. MNpasnna Kneukosckoro. CTpoeHue
9NEKTPOHHbIX 060/104EK aTOMOB 9NEMEHTOB. DKPAHNPOBaHNE 3apsaa anekTpoHamMm. SPAEKT
NPOHWUKHOBEHMWS SNEKTPOHOB K S4pY.

Tema 3. BBepeHne B coBpeMeHHble TEOPUU XUMUYECKOW CBA3U. MeXxMonekynspHble
B3aMMonencTeus

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OCHOBHbIE 0COBEHHOCTN XMMNYECKOrO B3aMMOAENCTBMS (XMMUYECKOI CBSA3M) N MEXAHU3M
06pa3oBaHNs XMMNYECKOI CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBSI3MU.
KBaHTOBOMexaHM4Yeckas TpakToBka MexaHn3ma obpa3oBaHns CBA3U B MOJEKYNE BOLOPOAA.
OCHOBHbIE TUMbl XUMUYECKON CBSA3W: KOBANEHTHAs (HenonsipHas u nonsipHas), MOHHas,
MmeTannmyeckasi. OCHOBHbIE MONOXEHNS TEOPUUN BaneHTHbIX cea3elt (BC). OcobeHHOCTM
o0bpa3oBaHuns CBA3EW NO LOHOPHO-aKLENTOPHOMY MexaHn3My. MHoroueHTpoBas cBa3b. BaneHTHOCTb
XMMUYECKMX SNEeMEHTOB. IcTopumsa pa3BuTUSa NOHATUS BaNeHTHOCTU. PasnuyHbie TpakTOBKM MOHATUS
BASIEHTHOCTM B COBPEMEHHOM XMMUKN. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTL s-,p-,d-,f
-9n1eMeHTOB. [1oCTOsAHHas 1 nepeMeHHas BaneHTHOCTU. BaneHTHOCTb 1M CTeneHb OKUCNEHNS aTOMOB
9NEeMEHTOB B UX coeauHeHnsX. KonnyectBeHHble XxapakTepucTukm XumMmnyeckux cesasen. Nopsnok
cBA3U. SHeprusa cea3n. [nvHa ceA3n. BaneHTHbIn yron. CTeneHb MOHHOCTU CBA3UN. DPIEKTUBHbIE
3apsabl XMMUYECKM CBA3AaHHbBIX aTOMOB U CTEMEHb MOHHOCTW CBA3W. [AMMNONbHbI MOMEHT CBA3MU.
CTteneHb NOHHOCTM CBA3U KakK YHKLUMSA pa3HOCTW 3N1eKTPOOTPULATENIbHOCTY B3anMOAENCTBYOWMNX
aToMoB. [1MnonbHbIA MOMEHT MHOrOaTOMHOW Moneky bl. DakTopbl, onpeaenstowmne Benn4mnHy
LMMNONIbHOrO MOMEHTa MHOrOaTOMHOW Monekynbl. KoHuenums rubprnansaunym atoMHblx opbutanei un
NPOCTPaHCTBEHHOE CTPOEHNE Monekyn 1 noHoB. OcobeHHOCTY pacnpeneneHns anekTPOHHOM
MNOTHOCTW rMbpuaHbix opbutaneii. MpocTeiwne TNl rMbpuansaunn: sp, sp2, sp3, sp3d2.
Mmbpuamnsaums ¢ yyactnem HenoOeneHHbIX 3NeKTPOHHbIX Nap. MNpocTpaHCTBEHHAsA KOHpMrypaums
monekyn n noHos tnna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHne ottankmBaHus anekTPoHHbIX nNap Ha
NPOCTPaHCTBEHHYIO KOHUrypauuto monekyn. Teopusi MonekynsipHoix opbutanein (MO). OcHOBHbIe
nonoxenusa teopun MO. SHepretudeckas auarpamma. Cesasbiatowme v paspbixnawwme MO.
SHepreTnyeckue anarpammbl MO [ByXaTOMHbIX Monekyn anemeHToB 2-ro nepuoga. U - n I-MO.
OTHOCUTENbHASA YCTONYMBOCTb OABYXaTOMHbIX MOMIEKY/ 1 COOTBETCTBYIOLWMNX MONEKYNSPHbIX MOHOB.
CpasHeHue Teopuinn BC n MO. BogopogHas cesa3b. [Mpupoaa BO4OPOLHON CBA3W, €€
KONMYECTBEHHbIE XapakTepucTukn. Mex- 1 BHyTpuMonekynsapHas BogopoaHas cesasb. BogopogHas
CBSA3b Mexay Monekynamm goTopoBogopoaa, Boabl, aMmMuaka.

Tema 4. XuMmnuyeckasi TepMmoamMHaMmKa U KnHetTmka. CoctosiHue XMMM4ecKoro pasHoBecusl,
npuHuun Jle LLlatenbe-bpayHa
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YCTHbIA ONPOC , NPMMEPHbIe BOMPOCHI:

OCHOBHble 3aa4u XMMUYECKOV TepMoanHamMmku. OnpeaeneHne NPUHLUNMANbHOR BO3MOXHOCTY 1
MONHOTbI NMPOTEKAHWUS XMMUYECKOW peakumni. Bo3MOXHOCT NpakTUYeCKOro oCyWweCcTBeHNS
XUMUYECKol peakumun. Xummnyeckas cuctema. BHyTpeHHsis aHeprust cuctembl. iameHeHne
BHYTPEHHEI 3HEePrun B X0A4e XUMNYECKUX npespalieHmnit. MoHsTne 06 aHTanbnum. CooTHOWeHWe
3HTaNbNUN N BHYTPEHHEN SHEPTN CUCTEMBI. VI3MEHEHME 3HTANbMKN B XO4€ XMMUYECKOrO
npespatweHus. CTaHaapTHas aHTanbnusi obpasoBaHus BelwecTs. 3akoH ['ecca. BnusiHne
TeMnepatypbl Ha BENNYMHY UBMEHEHUS SHTANbMNN peakuun. VIaMeHeHre sHTanbnum n HanpasneHne
NpoTeKaHns peakunmn. FOMOreHHbIe 1 reTeporeHHble peakuumn. MNoHATNE 0 CKOPOCTU XMMUYECKOM
peakuun. 3akoH OercTBUS Macc. PakTopbl, ONpeaensiowme CKOPOCTb XMMUYECKOM peakLmu.
KoHcTaHTa CKoOpoCTU XMMUYECKO peakummn. BnmsiHue TeMnepatypbl Ha CKOPOCTb XUMUYECKOM
peakuun. TemnepaTypHbIli KO3MULIMEHT CKOPOCTU. DHEPrust akTneaumm. Paktopb,
onpenensiowme BENNYNHY SHEPTUN aKTUBALMN. DHEPrust akTMBaLMM U CKOPOCTb peakLmu.
MNepexoaHoe COCTOSIHUE UMW aKTUBMPOBAHHbI Komnnekc. ObpaTuMble 1 HeobpaTMble XMMUYeckme
peakuun. Xummyeckoe pasHoBecre. KoHCTaHTa XuMmnyeckoro pasHosecusi. CABUTM XMMUYECKOro
paBHoBecwus. MpuHumn Jle Watenbe. PeweHne pacyeTHbIx 3aay Ha HaxX0XAeHVe TENNOBbIX
30PEKTOB XMMUYECKMX MPOLLECCOB. PacyeT aHeprum aktmBaumn. IameHeHne CKOpoCTU XMMUYECKOTrO
npoLiecca no 3akoHy BaHT-INodpdpa. N3yyeHre cMelleHns NoNoXeHNS XMMUYECKOro PaBHOBECUS B
COOTBETCTBMU C NpasunoM Jle-llaTenbe.

Tema 5. XKupgkoe coctosiHue BelecTtBa. Cnoco6bl BbipaXeHUs KOHLLeHTpaLuii pacTBOPOB.
KonnuratmBHbie CBOMCTBa pacTBOPOB.

TecTnpoBaHune , npmMMepHbIe BOMPOChI:

LwncnepcHble cnctembl. VICTMHHBIE pacTBopbl. TBEpAble pacTBOpPbLl. [[pyboaMCNepCHbIE CUCTEMDI.
CycneHann. dmynbcun. KonnonaHble pacTtBopbl. PacTBopeHne kak gonanko-XnMmyeckunii NpoLecc.
Ocobble cBoiCcTBa BOAbI Kak pacTeoputens. PacTtBopuMocTb BewecTs. PactBopeHne TBepapix,
XWIOKNX 1 ra300b6pasHbix BEWeCTB. BnmsHne temnepatyphbl, AaBneHMs U Npupoabl BEWECTB Ha UX
B3aNMHYI0 pacTBOPUMOCTb. Cnocobbl BbipaXXeHUs COCTaBa PacTBOPOB: MAaCCOBas LONS, MONSPHOCTb,
HOPManbHOCTb, MONANBHOCTb, MONSIPHASA AONS. DNeKTponuTuYeckas guccoumaums. BnmaHue
NPVPOLbI BEWECTBA HA €ro CNOCOOHOCTb K 3NEKTPONUTMYECKON AMCCoUMaumnmn B BOOHOM pacTBope.
MexaHuam guccounaumn. N'maparaums noHos B pactesope. OCHOBaHMSA N KUCNOTbI C TOYKN 3PEHNS
Teopun anekTponnTuyeckon guccoumaumn. CunoHole n cnabble anekTponuTbl. CTeneHb
avccoumanmmn anekTponntos. PakTopbl, onpegensowmne creneHb auccounaumm. OCHOBHbIE
npeacTaBneHns TEOPUN CUNBbHBIX NEKTPONTOB. VICTUHHASA 1 KaxXywasacs CTeneHn guccoumaunm B
pacTBOpax CUMbHbIX 3NEKTPONMTOB. KOHLUEHTpauusa NOHOB B pacTBOPE M akTMBHOCTb. PaBHoBecHe B
pacTBopax cnabbix anekTpnonuToB. KoHCcTaHTa auccoumaummn. daktopsbl, BIUSOWNE HA BENNYNHY
KOHCTaHTbl anccoumaumm. CBa3b KOHCTaHTbI AMccounaunm co cTeneHbio guccoumnaummn. 3akoH
pasbasneHus. dunccoumnaums Boabl. KoHcTaHTa anccoumnaumn. VloHHoe nponssenexve. BnusHue
Temnepartypbl Ha guccoumauno Boabl. BonopoaHbiii nokasartens. [oHaTre o BydepHbIx pacTBopax.
TpynHopacTBOpUMbIE SNeKTPONnTbl. PaBHoBecne Mexay 0CakoM U HACbIWEHHbIM PacTBOPOM.
[MpounsseneHne pacTtBopnMOCTU. ['naponns conen. Maponn3 coner No KaTUoHy 1 N0 aHUOHY.
MexaHunam rugponusa. MonekynsipHble 1 MOHHbIE ypaBHeHUs rugponuaa conenn. CteneHb rmuaponnsa.
KoHcTtaHTa rugponuaa. PacyeTbl No cnocobam BbipaXeHnst KOHLEHTpauumn pactesopos. PelweHne
pacyeTHbIX 3ada4 rno 1-my n 2-my 3akoHam Payns.

Tema 6. Ouccoumaums KUCNOT U OCHOBaHU CunbHble n cnabble anekTponutbl. MIOHHOE
npou3seneHue Boabl, BOOOPOAHbIN NoKa3arenb (pH). Tmoponus conen

TecTUpoBaHne , NPMMEpPHbIE BOMPOCHI:
Tema 7. KoMmnnekcHblie coeauHeHust
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:
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XunMmnyeckas CBsi3b B KOMMNEKCHbIX COEANHEHNSIX 1 0COBEHHOCTM UX cTpoeHns. KoopanHaumoHHas
HEeHacCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNsi KOMMEKCHbIX (KOOPAMHALMOHHbIX
coeanHeHunin). CocTaB KOMMNEKCHBIX COEANHEHWIA. BHEIWHAS N BHYTPEHHSS KOOPANHALMOHHbIE
coepbl. KaTnMoHHbIE, aHMOHHbIE 1 HENTpanbHble KoMniekcbl. HoMeHknaTypa KOMMeKCHbIX
coeavHeHuii. TunmyHble komnnekcoobpasosatenn. KoopanHauMoOHHOE YNCNO
KomnnekcoobpasoBaTens. TunuyHble nuranabl. @akTopbl, onpeaensitowme cnocobHOCTb MONEKy 1
MOHOB BbICTYNaTb B KA4ecTBe NnraHaoB. MoHO 1 nonnpeHTaTHble nnraHabl. MpocTpaHcTBeHHas
KOHOpUrypaums KOMAIEKCHbIX MOHOB. MBpnamn3saums atoMHbIx opbutanein komnnekcoobpasosartens
M NPOCTPAHCTBEHHAs KOHGMrypaLmst KOMNIEKCHOro noHa. uccoumaums KOMnIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTomkocTn. dakTopbl, onpenensiowmne yCTon4YMBoCTb KOMMNIEKCHbBIX MOHOB B
pacTBope.

Tema 8. OkucnurenbHO-BOCCTaHOBUTE/IbHbIE peakLumn

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Tema 9. O6OL,an xapakTepucTuka MeTannoB U HeMeTannoB

TEeCTUPOBaAHWE , NPUMEPHbIE BONPOCHI:

Tema 10. BBepeHue B opraHN4eckyro xummio. OCHOBHbIE MOHATUS OpraHN4YecKon XuMmMmn
KOHTponbHas paboTa , NpuMepHble BONPOCHI:

Tema 11. NpepenbHbie n HenpeaenbHble anudaTnyeckue yrnesonopoabl
YCTHbI ONPOC , NPUMEpPHbIE BOMPOChI:

Tema 12. ApomaTuyeckue yrnesonopoabl

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

Tema 13. NanoreHnpou3BoaHbIe YrneBo00poaoB

TECTUPOBAHWE , NPUMEPHbIE BONPOCHI:

Tema 14. MoToKkOBasi KOHTPONbHas paboTta "YrneBoaopoabl, ranoreHNPon3BoaHbIe
yrnesonoponos"

KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:
Tema 15. CnupTbl U NpocTble 3pMpbI
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Tema 16. Anbaerunabl U KETOHbI

YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:

Tema 17. Kap6oHoBble Kucnotbl. O6uime NoHATUS 06 OKCO- U aMUHOKMCNIOTax
TECTUPOBAHNE , MPUMEPHbIE BOMPOChI:

Tema 18. AMUHDbI 1 Ana3ocoeanHeHUs
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:
Tema 19. MoHo- n aucaxapuabl

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCHI:

Tema 20. NMoTokoBas KOHTpONbHasA pabota "Kucnopon-, asorconepxaiime opraHudeckme
coeaguHeHus, yrnesoapbl"

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

Tema 21. ATOroBbin KOHTPONb
Tema . UToroeasi popma KOHTpons

[MpnMepHbIe BONPOCHI K 9K3aMEHY:
MpunoxeHue 1

7.1. OcHOBHas nuTeparypa:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
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1. MnunHka H.J1. Obwas xumusi: [ydebHoe nocobue ans sysos] / H.J1. MnuHka; noa ped. ao.x.H. A.N.
Epmakosa.?U3a. 30-e, ucnp..?Mocksa: NHterpan-pecc, 2008.7727 c.

2. Mnnuka H.J1. 3apaum n ynpaxHeHus no obwein xummm: y4ebHoe nocobue ans cTyOoeHToB
HEXVMNYECKMX CNeLmanbHOCTEN BbICWNX y4eOHbIX 3aBeaeHunin / H.J1. MnuHka; nog pen. K.x.H. B.A.
PabuHoBnya u k.x.H. X.M. PybuHoi.?13a. ctep..?Mocksa: HTerpan-MNpecc, 2008.7240 c.

3. MBaHoB B. I'. OcHoBbl xuMun: YyebHuk / B.I. MBaHos, O.H. eBa. - M.: KYPC: H/L NHDPA-M,
2014.-560c.:

http://znanium.com/bookread.php?book=421658

4. HeopraHuyeckas xumus: yuebHoe nocobue / .B. boromonosa. - M.: Anbgpa-M: MIHDPA-M, 2009.
- 336 c. http://znanium.com/bookread.php?book=176341

5. HeopraHuyeckas xumus. Kpatkui kypc / B.I'. eaHos, O.H. NeBa. - M.: KYPC: HUL NH®PA-M,
2014. - 256 c. http://znanium.com/bookread.php?book=458932

6. OpraHudyeckas xummsi. OcHoBHoW Kypc: Y4ebHuk / A.9. Wepbuna, J1.I". MaTycesuny; Nog pea. A.D.
lWepbuHbl. - M.: HALL NH®PA-M; MH.: HoB. 3HaHue, 2013. - 808 c.:
http://znanium.com/bookread.php?book=415732

7.2. lononHutenbHasa nuteparypa:

1. Obwas 1 HeopraHnyeckas XuMmns : y4ebHVK Ons CTYAEHTOB XUMMUKO-TEXHONIOMMYECKIMX
cneunanbHocTen By3os / H. C. AxmeToB .? M3a. 7-e, ctep. ? Mocksa : Bbicw. wk., 2008 .? 742 c.

2. O6was n HeopraHnyeckas xumus : Yyeb. ons cTyaeHTOB By30B, 0OyHatoWmMxcs No HanpaeieHnto 1
cneu. "Xummnga" / A.A.Yran .? 3-e nzg., ucnp. ? M. : Beicw. wk., 2002 .? 527c.

7.3. UHTepHeT-pecypcCbl:

OpraHuyeckas xumuns - http://ru.wikipedia.org/wiki/OpraHnyeckas_xvmmns

OpraHunyeckas xumus - http://www.xumuk.ru/encyklopedia/2/3125.html

Mporpamma u Bonpockl No Kypcy ?06was xumna? - http://www.ksu.ru/f7/bin_files/chem0001.pdf
TeopeTnyeckne OCHOBbI OpraHnyYeckon xmmum - http://cnit.ssau.ru/organics/chemi/index.htm
TecToBble 3agaHns no xumum - http://www.ksu.ru/f7/bin_files/chem0033.pdf

8. MarepuanbHo-TexHU4eckoe obecrneueHne QUCLMUNINHbI(MOAYS)

OcBoeHune oncumnnmHbl "Xumns: obwas, HeopraHmyeckas, opraHmyeckas” npegnonaraet
NCMNONb30BaHNE CNEeayoLWEro MaTepmnanbHO-TEXHNYECKOro obecneyeHms:

Ha NPakTN4eCKNX 3aHATUAX NpenycMoTpeHa AEMOHCTpaUnA CTydeHTaMm XUMUYECKOW nocyna, a
Tak>ke OCHOBHbIX B Obl XUMNYECKUX I'Ipl/l60pOB n annapartos.

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn ®rOC BINO n y4ebHbIM nnaHoM no
HanpaeneHnto 022000.62 "Skonorus 1 NPUPOLONoNbL30BaHNE" 1 Npodounto noarotoskn Obwas
aKonorns .
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ABTOpP(bI):

KyTtbipesa M.IT.
Hemtapes A.B.
" 201 __r.

PeueH3eHT(bl):
Natbinosa B.3.
" 201 __ .
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