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Mporpammy ovcumnnuHbl paspabotan(a)(vn) AoueHT, K.H. (aoueHT) Kytbipesa M.IM. Kadbenpa
HeopraHM4yeckom xumMmnmn Xnmumyecknin MHCTUTYT nM. A.M. Bytneposa , Marianna.Kutyreva@kpfu.ru ;
Hemtapes A.B. , AVNemtarev@kpfu.ru

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 yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.8 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpammel 05.03.02 Neorpadmst 1 0THOCUTCS K 6a30BOIA
(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:

PacwmdopoBka
npuobpeTtaemor KOMNETeHLUN
BnageHnem 6a3oBbIMU 3HAHMSAMU B 061aCT MHADOPMATMKM,
reouHEOPMaTUKN N COBPEMEHHBIX FT€OMHMPOPMALMOHHBIX
TEXHONOMNIA: UMETb HaBbIKN NCMOb30BAHMS MPOrPaAMMHbIX

Lndop komMneTeHUUH

MK-2
(CI)'IpO(ZpeCCI/IOHaHbeIe cpencTs 1 paboTbl B KOMMbIOTEPHBIX CETSAX, YMETb CO34aBaTb
KOMMETEHLNN) 6a3bl AaHHbIX 1 UCMONb30BaTb PECYPCHI

NHJPOPMaLIMOHHO-TENNIEKOMMYHNKAUWOHHOW cetn "VIHTepHeT"
(banee - cetb "HTEepHET"), NCNONb30BaTb
reonHdopMaLUNOHHbIE TEXHONOI UK

B pesynbtaTe 0CBOEHUS OUCUUMANHBLI CTYOEHT:
1. DONXEeH 3HaThb:

obwme 3aKOHOMEPHOCTU MPOTEKAHUS XUMUYECKMX PeakLuiAi B pacTBOpax, OCHOBbI XMMUYECKOA
TEPMOAVHAMUKMN N KUHETUKIN; KNACCUPUKALLMIO N HOMEHKNATYPY OPraHN4yeCcKux CoeanHeHni,
BaXKHelWme Knaccbl OPraHN4eckux CoOeanHeHnA, CTpoeHne, cnocobbl Nony4YeHns, oruanyeckune n
XUMUYECKMNE CBONCTBA, OCHOBHbIE TEOPETUYECKNE NPEACTABNEHUS B OPraHNYECKON XMUK,
B3aVMHbIE NPEBPALLEHNS KNTACCOB OPraHNYeCcKmX COeANHEHWIA

2. IONXEeH yMeTb:

NPVUMEHATb TEOPETUYECKNE 3HAHNS O CTPOEHUN, NBMEHEHMM COCTaBa N PeaKLMOHHOW 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 U MOHOrPagoM4eCcKon
nnTepaTypor B 06nacT OpraHM4ecKom XMmunu;

3. 0ONXeH BnageTb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crpanuua 3 us 16. — o

o



Mporpamma ancumnnuHbl "Xumna"; 05.03.02 Meorpadpms; AoueHT, K.H. (BoueHT) Kytoipesa M.I. , HemTapes A.B.

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,

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
Obwas TpyooemMKOoCTb AMCLMMNANHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMNINHBI 9K3aMeH 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,

Pasnen
Henens MX TPYAO0EMKOCTb Tekywwme popMbl
N .D.I/II(\:,IL:.)V‘IIF;’I,I.IV;I'HI:I/ CeMecTplamectpa (B 4acax) KOHTpoOnst
Nekunn MpakTnyeckunelabopartopHbie
3aHATUA pa6oTbl

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

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

Tema 2.
KBaHTOBO-XxnMmnyeckoe
onucaHne CTPOeHNs
atoma. CTpoeHune

YCTHbI ONpoC

o [2NeKTpOHHbIX oBonoyex. | 2.3 4 0 0 EZ%LEZ”"H”
" [Neproanyecknin 3akoH,
nepuoguyeckas
cuctema O.U.
MeHpoeneesa
PernctpaunoHHbIn HoMep < 3;;1;'%??(&1:{1;%2
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

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

KOHTPO/NbHas
paboTta

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

5-7

YCTHbI Onpoc

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

KOHTPO/NbHas
paboTta

Tema 7. KoMmnnekcHble
coegunHeHuns

8-9

YCTHbI Onpoc

Tema 8.

. |OkmncnnTenbHO-BOCCTAH(

peakumm

BUTENbY

Hble 9

KOHTPO/NbHas
paboTta

Tema 9. Obwas
xapakTepucTmka

MeTaJ1/10B N HEMETAI/10B

9-10

YCTHbI ONpocC

10.

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

10

KOHTPO/NbHas
paboTta

11

Tema 11. lNpepnenbHble
N HenpeaenbHble

‘lanngoatnyeckne

yrnesonoponbl

11

YCTHbI Onpoc

12.

Tema 12.
ApomaTtunyeckue
yrneesonoponbl

12

YCTHbI ONpoC

13.

Tema 13.
"anoreHnpon3BoaHblE
yrneesoooponoB

12

TecTmpoBaHune

PernctpaumoHHbIn Homep
CtpaHnua 5 ns 16.
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Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
H MX TPYA0EeMKOCTb
N ,D,ulc\:nuunnunbll CemecTtp ce;ﬂ'g?:a (B yacax) TeKi%:Tiﬁlszbl
oAyna Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI
Tema 14. NoTokoBas
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. Anboerngbl n YCTHbI ONpocC
16. KETOHbI 1 13 2 0 2
Tema 17. KapboHoBble
kucnotbl. Obwue TecTupoBaHue
17. MoHATMS 06 OKCO- U 1 14 2 0 2
amnHokumcnoTax
18 Tema 18. AMUHbI 1 1 15 1 0 0 Kzggaganaﬂ
‘lanasocoeanHeHuns P
Tema 19. MoHo- 1 YCTHbIA ONpOoC
19. nMcaxapubi 1 15 1 0 2
Tema 20. NoTokoBas
KOHTponbHas pabota
"Kncnopoga-,
20.|lasoTcomepxalve 1 16 1 0 2 TecTiposaHie
opraHudyeckue
coeaunHeHus, yrnesogbl"
Tema 21. NITorosbii
21.KOHTponb 1 16 0 0 2
Tema . NIToroeas 1 0 0 0 9K3ameH
doopma KOHTpons
NTtoro 36 0 26

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.

naboparopHas pabora (2 4aca(oB)):

Tema 2. KBaHTOBO-XMMMYECKOE OnucaHue cTpoeHus atoMa. CTpoeHue 3neKTPOHHbIX
o6onouek. NMNepuoaunyeckunin 3aKoH, nepuoaundeckas cucrema I.U. MeHpeneeBa
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHwnua 6 n3 16. 111 YHI:I
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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

NeKLuMoHHoe 3aHsiThe (2 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.

naboparopHas pabora (2 4aca(oB)):

Tema 4. Xumunueckasi TepMoanMHaMmMKa U KMHeTMKa. CoCTosiHMe XMMMYEeCKOro paBHOBECUS,
npuHuun Jle Warenbe-bpayHa

JNeKunoHHoe 3aHsitne (1 yaca(os)):

KTPOHHEBH
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.

naboparopHas pabora (2 4aca(oB)):

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

neKkuunoHHoe 3aHsitne (1 yaca(os)):

JuncnepcHble cuctembl. VICTUHHbIE pacTBOpbl. TBEpable pacTBopbl. [[pyboancnepcHbIE CUCTEMDI.
CycneHsun. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak onsnko-xvMMmnyeckuii npouecc.
Ocobble cBOICTBA BOAbI Kak pacTsoputens. PacTtBopuMocTb BelwecTB. PacTtBopeHne TBepabix,
XUOKNX 1 ra3oobpasHbix BeWeCTB. BnmaHne Temnepartypbl, LaBNEHNS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBOpMMOCTb. Cnocobbl BbipaxkeHns cocTaBa pacTBOPOB: MAccoBas 4ONS,
MONSIPHOCTb, HOPManbHOCTb, MOMIANIbHOCTb, MONSIPHASA A0NS. DNEKTPONNTUYECKas Anccoumnaums.
BnnsHne nprpoabl BewecTsa Ha ero CnoCobHOCTb K 3NEKTPONNTUYECKOW AMccoumaumm B BOOHOM
pacTteope. MexaHnam guccoumaumun. 'vagparaumsa noHos B pacteope. OCHOBaHUSA N KUCNOTbI C
TOYKM 3PEHUS TEOPUM BNEKTPONUTNYECKOI anccoumaumm. CunbHble 1 cnabble aNeKTPOonnTbI.
CreneHb guccounaunmn anekTponutos. PakTopbl, onpesensiowme cTeneHb guccoumnaumm.
OCHOBHble NpeacTaBNeHNs TEOPUN CUMNbHbIX SNEKTPONUTOB. CTUHHASA 1 KaxXylwasacs CTeneHn
Anccoumaumm B pacTeopax CUNbHbIX 3n1eKTponmToB. KOHLEeHTpauns NoOHOB B pacTBope U
aKTMBHOCTb. PaBHOBeCHE B pacTBopax cnabbix anekTpnonmToB. KoHCTaHTa auccoumaumnn. daktopbi,
BAVSIOWME HA BENUYNHY KOHCTaHTbl guccounaunn. CBA3b KOHCTAHTbI AMCCOUMaLIMM CO CTEMEHbIO
avccoumaummn. 3akoH pasbasneHus. duccoumnaums Boabl. KoHcTaHTa onccoumnaummn. VioHHoe
npousseneHune. BnusHve Temneparypbl Ha guccoumauuio Boabl. BooopooHblin nokasarerb.
MoHaTre o BydoepHbIx pacteopax. TpyaoHOPACTBOPUMbIE SNEKTPONNTLI. PaBHOBECKE MeXay 0CaLKOM
N HacbllWeHHbIM pacTBopoM. [ponsseneHne pactsopumocTu. Mmaoponns conen. 'maponns conem no
KaTMOHY 1 No aHWoHy. MexaHnam rugponusa. MonekynsipHble 1 MOHHblE YPaBHEHMS r’MApONn3a
conen. CteneHb rugponmsa. KoHcTaHTa rugponmsa.

naboparopHas pabora (2 4aca(oB)):

Tema 6. Ouccoumnaums KUCNOT U1 OCHOBaHUM CunbHble U cnabble anekTponutbl. MOHHOE
npousBeneHne Boabl, BOAOPOAHbLIN Nnoka3sarenb (pH). FTmaponua conen

JIeKLMOHHOe 3aHsiTue (5 4aca(oB)):

Ldwnccoumnaums Kncnot n ocHoBaHuii CunbHble 1 cnabble anekTponuTbl. loHHOE NnponaseneHne
BOZbl, BOOOPOAHbIV nokasartens (pH). Mmaoponuna conen

naboparopHasi pabora (2 4aca(oB)):

Tema 7. KoMnnekcHble coeauHeHUusi
neKkuunoHHoe 3aHsitne (1 yaca(os)):
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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)):
OKmMcNNTENbHO-BOCCTAHOBUTENBHBIE peakLun
naboparopHas pabora (2 4aca(oB)):

Tema 9. O6LL,as xapakTepucTUKa MeTal/IoB U HEMETaANIOB
JNeKunoHHoe 3aHsitne (1 yaca(os)):

XapakTepuncTrka af1EMEHTOB- META/INIOB 1 3NEMEHTOB-HeMeTannoB. CBONCTBA, pacnonoXeHne B
Tabnuue MeHpeneesa. BaaumoneincTeme ¢ opyrumMm anemMeHTamm u CoOeAUHEHNSMU.

naboparopHas pabora (2 4aca(oB)):

Tema 10. BBepeHue B opraHnyeckyro xummio. OCHOBHbIE NMOHATUSA OPraHNYEecKon XUMMUU
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

BBe,EI,eHVIe B OpraHn4yeckyro XmMuio. OCHOBHbIE NOHATUSA opraqueCKoM XUMUNn
naboparopHasi pabora (2 4aca(oB)):

Tema 11. NpepenbHbie n HenpeaenbHble anudaTnyeckue yrnesonopoabl
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

[MpenenbHble U HenpenenbHble anudaTnyeckne yrnesogopoapl

Tema 12. ApomaTuyeckue yrnesonopoabl

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

ApomaTuyeckue yrnesonopoal

Tema 13. NanoreHnpou3BogHbIe Yrneso00poaoB

neKkumnoHHoe 3aHsitTne (1 yaca(os)):

["anoreHnpon3BoaHbIE YrNeBooopOL0B

Tema 14. NoTokoOBasi KOHTPONbHas paboTa "YrnesonopoAbl, ranoreHNnpou3BoaHbIe
yrnesonoponos"

NeKkuunoHHoe 3aHsitne (1 yaca(os)):

Bonpocbl k KoHTponbHoOM paboTe: 1. OpraHnyeckas XmMMms, OCHOBHbIE NMOHATUS 1 onpeaeneHune. 2.
[MpepnenbHble yrnesonopoabl 3. HenpenenbHble anuarnyeckne yrnesogoponbl 4.Apomarmyeckme
yrneesonoponbl 5. anoreHnpons3BoaHbIE YrNeBo4OPOLOB

Tema 15. CnupTbl U NpoOCTbIe 3¢PUpbI
JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):
CnunpTbl 1 NpocTble 3cmpbl

Tema 16. Anbaerunabl N KETOHbI
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):
Anbpernapl n KETOHbI

naboparopHasi pabora (2 4aca(oB)):

Tema 17. Kap6oHoBble KUCNOTbl. O6LLMe NOHATUS 06 OKCO- U aMMHOKUCIOTaX

JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):
KapboHoBble kncnotbl. Obuwme NoHATUS 06 OKCO- M aMUHOKMCIOTax

KTPOHHEBH
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naboparopHas pabora (2 yaca(oB)):

Tema 18. AMMHbI U AMa30COe AUHEHUA

JNeKunoHHoe 3aHsitne (1 4yaca(os)):

AMVHbI 1 Ona30CcoeanNHEHUS

Tema 19. MoHoO- 1 gucaxapuabi

NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

MoHo- n aucaxapuibl

naboparopHasi paborta (2 4aca(oB)):

Tema 20. NMoTokoBasi KOHTpPONbHaA paboTta "Kucnopon-, asorcomepxaiuue opraHuyeckue
coeauHeHus, yrnesoabl"

NeKuunoHHoe 3aHsitne (1 yaca(os)):

Kncnopogn-, azotcogepxatme opraHn4eckme coeanHeHus, yrnesoabl Bonpoch: 1.
Kncnopogcogepxawme coeauHeHnsa 2. Azotcogepxawme coeanHeHms 3. Yrnesonbl

naboparopHasi pabora (2 4aca(oB)):

Tema 21. ATOroBbin KOHTPONb
naboparopHas paborta (2 4aca(oB)):

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUMMIUHBI (MOLYNSA)

Buabi
N Paspen Cemectp Hepens | camocTtositenbHoMn [TpynoemMKOCTb g;?gg::)';g:;gﬂg;
AducuunnuHbl cemecTpa paboTbl (B yacax) pa6oTbl
CTYyOEeHTOB
Tema 1. OcHOBHblE
NMOHSATUS N 3aKOHbI
XUMUn. XumMmsa um
1. [akonorus. OCHOBHble 1 1. [OAroToBka K 2 YCTHbI ONpocC
NaCCh! YCTHOMY Onpocy
HeopraHn4eckmx
coeagunHeHun
Tema 2.
KBaHTOBO-Xxnmmnyeckoe
ornvcaHue CTpoeHus
atoma. CtpoeHue
o [SNEKTPOHHbIX obonoyex. 1 0.3 Egﬂ;ggﬁiﬁ%; 5 KOHTPONbHas
" Meproanyeckunin 3akoH, pabote paboTta
nepvoaunyeckas
cuctema ..
MeHoeneesa
Tema 6. Juccoumauns
KNCNOT N OCHOBaHWUIA
CunbHble n cnabble NOArOTOBKA K
6. [2neKTponuTHI. NoHHOEe 1 7-8  |KOHTPONbHOI 4 KOHTPONbHas
npovseeneHne oAb, pabote paboTa
BOOOPOOHbIN
nokasarenb (pH).
['moponua conen
Tema 7. KomnnekcHble noaroToBka K .
7. coeavnHeHns 1 8-9 YCTHOMY onpocy 4 yCTHBIN Onpoc
Tema 8. noaroToBka K
8. |OkmcnmTenbHO-BOCCTaHQBUTENbHbIED KOHTPONbHOW 4 KOIngOJ'IbHaSI
peakumm pabote pabora

KETPOHHBH
B_EPCHTET
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 9. Obwas
XapakrtepucTtumka 1 4Q |nodroToBka K -
9. MeTannoB U HEMETannos 9-10 YCTHOMY Oonpocy 1 YCTHBIN OfIpoc
TeMm .
ema 10. BeeneHuve B NOLrOTOBKA K
10.|0PraHNYECKYIO XUMUIO. y 10 |koHTOONBHOI 1 KOHTpOsbHas
"|IOCHOBHbIE NOHATUS a6o€e paboTta
opraHn4eckom xmMmu P
Tema 11. [NpenenbHble
N HenpegnenbHble NOAroToBKa K -

11. 1 11 1 THbIR on
anugoaTnyeckmne YCTHOMY Onpocy ye onpoc
yrnesogopoabl
Wtoro 19

5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KoMnbloTepHble npeseHTaumm nekuuii
- JleKUuMoHHOE U3N0XEHNe OCHOBLIBAETCS Ha pa3bope KOHKPETHbLIX CUTyaLMWiA.
- [Ins pelweHns npakTn4eckux 3aaay UCrnonb3ytoTCs KOMMbIOTEPHbIE CUMYNSLUN.

6. OLeHOYHble CpeacTBa OJisl TEKYLLLEro KOHTPONS yCrneBaeMoCTU, NPOMEeXYTOUHOM
aTTecTauum o UToram OCBOeHUs UCLUMNIIMHBbI U yyebHO-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 NoHATUA xumMnn. AToM. Monekyna. XuMn4eckunin anemeHT. VI30TOMNHbIA COCTaB XMMUYECKMX
anemeHToB. [1poCcToe N CNOXHOE BELWEeCTBO. XUMUYECKU 3KBUBANEHT, 3aKOH 3KBUBANEHTOB.
ArperaTHOe COCTOSIHME BELWECTBA. XapakTepHble 0COOEHHOCTN Pa3NIMYHbIX arperaTHbiX COCTOSHWIA
BelecTBa. TemnepaTypHble YCNOBUS NX CyllecTBOBaHUS. [TOHATUE O CTaH4APTHbLIX YCNOBUSX.
["a3oBble 3akOHbl. OCHOBHbIE KNacCbl HEOPraHNYeCKNX CoeAMHEHWI; OKCUabl, rTMAPOKCUAbI, KNCNOTbI,
conu. Knaccudgpukaums, nonyvyeHne, XmMmieckmne peakumnmn, MonekynspHbole n rpadunyeckmne
doopMynbil.
Tema 2. KBaHTOBO-XMMMYECKOE OnucaHue cTpoeHns atoMa. CTpoeHue 3neKTPOHHbIX 060104eK.
NMepuopuyeckuin 3aKkoH, nepmoaundeckas cuctema .U. MeHoeneeBa

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

Victopus pa3suTtusa npencraBneHnin o CTpoeHun atoma. Teopus bopa. BonHoBas Teopus cTpoeHns
aTtoma. [1BolicTBEHHas npupona anektpoHa. MpuHuun HeonpeaeneHHocTu. MNMoHsTUE 06
3NEeKTPOHHOM obnake. dneKkTpoHHasi NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpOHHOM
NAOTHOCTW OKOMO siApa atoMa BOAOPOAa B OCHOBHOM U BO3OYXAEHHOM COCTOSIHUSAX. [ToHSTHE O
panuyce atoma. KBaHTOBbIE YMCna Kak XxapakTepuCTUKN COCTOSIHUS 3N1IeKTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATUSA: 3HEepPreTn4ecKknin ypoBeHb, NOLYPOBEHb, 3NIEKTPOHHbIA CNOW, 3NEeKTPOHHASA
obonouka, atomHas opbutans (AO). MpuHuKMn Maynu n eMKoCTb 3aNeKTPOHHbIX obonoyek. MNpasunno
XyHIa 1 nopsinoK 3anofHeHns atoMHbIx opbutaneit. Mpasuna Kneukosckoro. CTpoeHne
3NEKTPOHHbIX 0060/104EK aTOMOB 3IEMEHTOB. DKPaHNPOBaHWE 3apsaa dnekTpoHaMn. dpdekT
NPOHWKHOBEHMWS 3NEKTPOHOB K S0Py .

Tema 3. BBepeHne B coBpeMeHHble TEOpUU XMMUYECKOW CBA3U. MexMmonekynspHble
B3auMo0encTeus

PernctpaumoHHbIn Homep
CrtpaHnua 11 13 16.
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Tema 4. XuMmnyeckas TepMmoaMHaMmKa U KnHetmka. CoctositHue XMMM4ecKoro pasHoBecusl,
npuHuun Jle LLlatenbe-bpayHa

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

Tema 6. Ouccoumnauust KUCNOT U OCHOBaHUM CunbHbie U cnabble anekKTponutbl. MoHHOe
npousBegeHne Boabl, BOAOPOAHbLIN Nnoka3sarenb (pH). FTmaponua conen

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Bonpocbl Ans noarotoeku K TectmposaHmio: JJuccounaumsa KUCnoT n ocHosaHuin CunbHbie 1 cnabble
anekTponutbl. NloHHOE nponadseneHne Boabl, BOLOPOAHbIA nokasaTenb (pH). Tmaponna conen

Tema 7. KoMmnnekcHble coeanHeHus
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

XunMnyeckas CBs3b B KOMMNEKCHbBIX COEANHEHNSX 1 0COBEHHOCTM UX cTpoeHns. KoopanHaumoHHas
HEHAaCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 00pa30BaHNs KOMMAEKCHbIX (KOOPAMHALMOHHbIX
coeanHeHunin). CocTaB KOMMNEKCHbIX COEANHEHWA. BHEIWHAS 1 BHYTPEHHSAS KOOPANHALMOHHbIE
cgoepbl. KaTnoHHbIe, aHMOHHbIE U HENTPanbHblE KOMNEKCHl. HOMeHKnaTypa KOMNIeKCHbIX
coeanHeHuin. TunmyHble komnnekcoobpasosartenu. KoopanHaUMOHHOE YACNO
Komnnekcoobpa3zoBaTens. TunuyHble nuranabl. @akTopbl, onNpeaensowme cnocobHOCTL MONEKYN 1
MOHOB BbICTYNaTb B KA4eCTBe NMnraHaos. MoHO 1 nonnpeHTaTHble nnuraHabl. MpocTpaHcTBEHHAs
KOHOpUrypaums KOMNAEKCHbIX MOHOB. Mbpnamnsaums atoMHbIx opbutanei komnnekcoobpasosarens
N NPOCTPAHCTBEHHAS KOHGMIypaLms KOMNIEKCHOro noHa. uccoumaums KOMnIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTonkocTn. dakTopbl, ONpenensiowmne yCToNYMBOCTb KOMMNIEKCHbBIX MOHOB B
pacTBope.

Tema 8. OKMcnuTenbHO-BOCCTaHOBUTENIbHbIE peaKLMu

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Bonpochbl ons camocToATeNnbHOM NoarotoBkn:OKMCNNTENbHO-BOCCTAHOBUTENbHbIE peakumnm
Tema 9. O6LLasa xapaKTepucTUKa MeTaJl/IoB U HEMETa/NIOB

YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

Bonpockl ons noarotoeku k TectupoBarmio: Obwas xapaktepucTtuka metannos Obwas
xapakTepucTka HemeTanoB

Tema 10. BBeaeHue B opraHM4ecKyro XuMnio. OCHOBHbIE MOHATUSI OpraHUYeCKON XUMUU
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

Bonpochbl ons camocToATenbHOM NOAroToBkM:BBeaeHne B opraHnyeckyo XmMmi. OCHOBHbIE NOHATUS
opraHn4yeckom XxmmMmu

Tema 11. lNpenenbHbie U HenpeaenbHbie anudgaTtmyeckue yrnesonopoabl
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

BOI'IpOCbI 0151 CaMOCTOSATENbHOM MOArOTOBKU: I'Ipeueanble n HenpemnenbHble anmq)aqueCKme
yrnesogopogpbl

Tema 12. ApoMmaTnyeckue yrnesonoponbl
Tema 13. NanoreHnpou3sBoaHbIe YrNeBoA0pOn0B

Tema 14. NoTokoBasi KOHTPONbHas pabota "YrneeBoaopoAabl, ranoreHNPon3BoaHbIe
yrnesomoponoB"

Tema 15. CnupTbl U NpOCTbIEe 3¢PUPbI

Tema 16. Anbaerunabl U KETOHbI

Tema 17. Kap6oHoBble KUCNOTbl. O6LLMEe NOHATUS 06 OKCO- U aMMHOKMUCIOTaX
Tema 18. AMUHDbI N AMa30CcoeaANHEHUSA

Tema 19. MoHoO- 1 ancaxapuabl

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

Tema 21. UTOroBbi KOHTPOJb
Tema . UToroesasi popma KOHTpons
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[MprMepHbIe BOMPOCHI K 9K3aMeHy:
MpunoxeHue 1
Bonpocbl kK uToroson ¢popme KOHTPOnNS:

1.BBeneHne B 06wmiin kypc amcumnnunbl "HeopraHunyeckas xumus". OCHOBHbIE MOHATWS 1 3aKOHbI
xuMunn. OCHOBHbIE KNACChl HEOPraHMYEeCKNX CoOeaUHEHWIA.

2.KBaHTOBO-XMMNYECKOE OnncaHmne CTpOEHU4 aToma. CTpOGHI/Ie ANEKTPOHHbIX 060n04eK.
nepl/IO,D,I/I‘-leCKVIe CBOWCTBa aTOMOB

3.[lepuoamnyeckne ceoncTBa coeanHeHin. BeeneHrne B COBpEMEHHbIE TEOPUM XMMUYECKON CBA3MN.
4.MeTopn BaneHTHbIX cBA3el. MeTon MonekynsipHbix opbutanei

5.MexmonekynspHble B3anMoLeincTBus. ArperatHole COCTOSIHAS BELeCTBA. TBEPLOE COCTOSHNE
BellecTBa

6.XnMunyeckas TepMoamHamMmKa

7.XuMnyeckoe pasHoBecue. KnHetnka XMMn4eckux peakumi

8.Xungkoe coctosiHne BewecTea. Obwme cBOWCTBA PACTBOPOB.
9.KonnuratueHble cBoilcTBa pacTBopoB. CunbHble 1 cnabble 3N1eKTPoNmnTbI.
10.Teopun KMCNOT M OCHOBaHUIM. PacTBopbl U peakuun B BOAHbIX PpaCTBOPax.

11.KoMnnekcHble coeanHeHus. TepMoanHamMmka n KNHETUKA peakumi ¢ y4acTUeEM KOMMNEKCHbIX
coeanHeHnn

12.Teopnun CTPOEHNS KOMMNEKCHBIX COeAUHEHNIA. Teopust KPUCTaNINYECKOro Nons.

13.0KncnuTenbHO-BOCCTaHOBUTENbHbIE peakumn (OCHOBHbIE MOHATUS). DNEKTPOLHbIE NOTEHLMANbI.
XuMnyeckme NCTOYHUKN ToKa.

14.9nekTponns. Kopposus. MNeproanyecknii 3aKoH 1 obwwme 3akOHOMEPHOCTN N3MEHEHMNS CBOWCTB
coefMHEHNN

15.9nemeHThl |A rpynnbl: n(UTWIA, HATPWUIA, Kanui, pybuani, uesui.
16.9nemeHThl [IA rpynnbl: 6epunnnii, MarHuia, Kanbuuid, CTPOHUWIA, Gapuii
17.9nemenTh! lIIA noarpynnbl: 60p, anitoOMUHWIA, raninii, NHOWA, TanIniA.

18.9nemeHTbl VIA rpynnbl: yrnepon, KpeMHUA, repMaHnii u ux coeanHeHuns. MurpaumoHHbIi LMKN
yrnepoga.

19.9nemeHTbl VA rpynnbl: a3oT , dpochop, noarpynna Mbllwbska n Nx coeamHeHns. MurpaumnoHHbii
umkn asorta. dukcaums asoTta.

20.VIA rpynna: kucnopog, cepa nogrpynna ceneHa n nx coeamHeHns. MumrpaumnoHHblii LKA
kucnopoga. O30H.

21.VIIA rpynna: ranoreHbl n UX COeANHEHUS.
22.Bonopon v ero coeauHeHusi. MaccoobmeH Bogopoaa B Npupoae.
23.Xumus d-anementoB. Obwme 3akoHOMepHocTU. CTeneHn okucnexHms. KomnnekcoobpasosaHune

7.1. OcHOBHas nuTteparypa:
1. AxmeToB H.C. Obwas n HeopraHmnyeckas xumusi: y4ebHuk. - 14 -e nag. - Cl6: NaHb, 2014. - 752
c. http://e.lanbook.com/view/book/50684/

2. MnnHka, H.J1. Obwas xumuns : [yuebHoe nocobue ans Bysos] / H.J1. nuHka ; nog pen. o.x.H. A.N.
Epmakosa .? M3g. 30-e, ncnp. ? Mocksa : UHterpan-Iipecc, 2008 .? 727 c.

7.2. JlononHuTenbHasa nuteparypa:

1. OpraHuyeckas xvmus: yrnesoaopoabl U Nx Npou3BoAHbIe (BONPOCH U 0TBETHI) : y4ebHoe nocobue
/ P.I'. KagblpoBa ; M-Bo obpa3oBaHus 1 Hayku Poc. ®egepaumm, Moc. obpasosart. YupexaeHue
Bbicw. Mpodp. ObpaszosaHus "KasaHckuii roc. aHepret. YH-T", 2010 - 255 c.
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2. MnnHka, H.J1. 3apaumn n ynpaxHeHns no obuen xmmmm : yyebHoe nocobue ons CTyaeHTOB
HEXMMNYECKMX CreumnanbHOCTEeR BbICWNX y4ebHbIx 3aBeaeHuii / H.J1. TnuHka ; noa pea. K.x.H. B.A.
PabuHoBnya n k.x.H. X.M. PybuHoii .? M3a. ctep. ? Mocksa : MHTerpan-MNpecc, 2008 .? 240 c.

3. AxmeTos, H.C.. Obwas n HeopraHmyeckas xumns : y4ebHuK ons cTyaeHToB
XMMWKO-TEXHONOrnyeckmx crneumanbHocter sy3os / H. C. AxmeTtos .? N3a. 7-e, ctep. ? Mockea :
Bobicw. wk., 2008 .? 742, [1] c.

1. Maenos H.H. Obwas n HeopraHuyeckas XuMns: y4ebHuk.- 3-e, ucnp. n gon. - CrMe6: JlaHb, 2012. -
496 c. http://e.lanbook.com/view/book/4034/

7.3. UHTepHeT-pecypcChl:

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

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

Mporpamma u Bonpockl No Kypcy ?06was xumna? - http://www.ksu.ru/f7/bin_files/chem0001.pdf
TeopeTnyeckme 0CHOBbI OpraHn4eckon xmummm - http://cnit.ssau.ru/organics/chemi/index.htm
TecToBble 3agaHns no xumum - http://www.ksu.ru/f7/bin_files/chem0033.pdf

8. MarepuanbHo-TexHU4yeckoe obecrneyeHue oUCLUMNINHbI(MOAYNS)

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

MynbTumMeouiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeauiiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BUAeo 1 ayamno
NHpopMauunu, NoyYeHNs 1 nepenayn 3NeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMiekTaums
MyNbTUMEOMIAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPOeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOr0 3KpaHa, akyCTUYECKON CUCTEMDI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenonaBaTtens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OloIMOB, NepCcoHalbHbI KOMMbIOTEP
(c TexHnyeckmnmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntouerms: USB,audio, HDMI. MHTepakTBHas TpmbyHa npenoaaBaTtens BnsieTcs KNo4eBblM
3N1EMEHTOM yrpaBnieHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONTHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasatens MMEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, HTO NMO3BONISIET MPOBOANTL NEKLMM, MPaKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMCe C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeouinHaa ayautopus Takxke oCHalleHa WupOoKOronoCHbIM
LOCTYNOM B CETb MHTEPHET. KomMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYHOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnmnoTeyHol cucteme " BubnuoPoccmka", 4OCTYN K KOTOPOW NpefoCTaBneH
ctyneHTtam. B OBC " bubnunoPoccuka " npeacTaBneHbl KONNEKLUMN akTyanbHON Hay4HOWN 1 y4ebHOo
nuTepartypbl N0 ryMaHMTapHbIM HayKaMm, BKoYalowme B cebs nybnmkaumm Beoylwmx pOCCUNRCKNX
N30aTenbCTB ryMaHUTapHOM NuTepaTypbl, N34aHNS Ha aHTNMACKOM 53blKe BeOyLWmX aMepuKaHCKux u
€BPONencKMx n3aarenbCTs, a TakxXe peakme U ManotTmpaxHble n3naHnsa poCCUMCKUX permoHanbHbIX
By30B. OBC "BubnnoPoccurka" obecneunBaeT WMPOKMA 3aKOHHBI AOCTYN K HEOOX0AMMbIM ANs
obpasoBaTenbHOro npouecca M3naHnsaM C UCNONb30BAHNEM MHHOBALMOHHBLIX TEXHONOMNIA 1
COOTBETCTBYET BCEM TPebOBaHNAM hefepanbHbIX roCyapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB
BbiClLero npodoeccuoHanbHoro obpasosarus (ProOC BIMO) HoBOro nokoneHus.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Ha NPakTU4ECKNX 3aHATUAX NpenyCcMoTpeHa AEMOHCTpauUnAa CTyaeHTam XNMUNYECKOW nocyna, a
Tak>XkXe OCHOBHbIX B Obl XUMNYECKUX I'IpVIGODOB n annapartos.

Mporpamma cocTtasneHa B cootBeTcTBun ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 05.03.02 ""eorpadpusa” n Nnpounto NOAroToBKM IKOHOMUYECKAS 1 coumanbHas
reorpadus .
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ABTOpP(bI):
KyTtbipesa M.IT.

Hemtapes A.B.

n n 201 .

PeueH3eHT(bl):
Natbinosa B.3.

n n 201 .
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