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1. Uenn ocBOEHNS AUCLUMINHBI

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

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

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

OducumnnmHa XvMunga BXoONT B €CTECTBEHHO-HAY4HbIV LMK, ero BapuaTtusHyto 4actb (b.2.0B.1.). Ons
N3y4yeHns xmmmm (obLei, HeopraHNYeCKon N OPraHNYeCcKo) HEOHXOANMbI 3HAHUS, NMONYYEHHbIE
oby4vatowmmuncst B cpenHeit obuweodbpasoBaTenbHON WKOME, B YACTHOCTW, OHM JONXHbI MMETb obuiee
npencrtasneHne B obnactun obuiein n HeopraHU4Yecko XMMUN, OU3NKK, a TaKXe BbICLIEA MaTeMaTUKN.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwucpoBka
npuobpeTaeMon KOMNeTeHL MU

BnaneTb 6a30BbIMM 3HAHUSIMU doyHOaMeHTanbHbIX pas3nenos

Lncpp komneteHLUN

MK-3

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

obLein, nM3nN4ecKor N SKOHOMUYECKON reorpadomm

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

oblwme 3aKOHOMEPHOCTU MPOTEKAHUS 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, OCHOBHblE TEOPETUYECKME NPEeACTaBNEHUSI B OPraHNYECKO XMNN,
B3aVMHbIe NPEBPALLEHNS KTACCOB OPraHNYeCcKMX COeaAMHEHWA

2. DONTIXEH yMeTb:

NPUMEHSITb TEOPETMYECKUE 3HAHMS O CTPOEHMUN, UBMEHEHUN COCTaBA M PeaKLUMOHHON CNocobHOCTH
pearnpyrowmx BeLWecTs 4N npeackasaHns ocobeHHOCTeNn NpoTekaHus peakLumniia, coctaBa, CTPOeHUs
1 CBOWCTB MPOOYKTOB; Nosib30BaTbCs [epnoanyeckon CMCTEMON; pewarb 3a8a4m no opraHn4eckom
XUMUK, COCTaBNSATb YPaBHEHNS peakumii, N0Ib30BaTbCs CNPaBOYHON, 0630PHOI 1 MOHOrPaUYECKOA
nuTepartypor B 06nactu opraHn4yeckom XuMuu;

3. 0OMXEeH BnageTb:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crtpanvua 3 us 17. — o

o



Mporpamma aucumnauHbl "Xummnsa"; 021300.62 KapTtorpadgus n reouHdopmaTtika; CTaplwmnii npenogasarenb, K.H. 3uatamHosa A.b.
IOUEHT, K.H. (BoueHT) KasbimoBa M.A. , noueHT, k.H. (BoueHT) Kytoipesa M.I1. , 3aBenytowmii kadpenpoin, g.H. (mpodpeccop) Jlateinosa B.3.

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
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 yachbl
Pasgen ayAuTOpHOM paborThbl,
Hepens MX TPyAOEMKOCTb Tekywime cobopmbl
N ﬂMI(\:nL:.)I/‘IlI';’J"I.II;HbI/ CemecTp ceMgcrpa (B uacax) !I/('-c')-'-l_”pﬁ1 ,.p
n emmwI'Ipal(wmecl(meJ1a6oparop|-u>|e
3aHATUSA paborbl
Tema 1. OcHOBHblE
MOHATUS N 3aKOHbI
XUMUN. XUMUS U
1. [akonorusi. OCHOBHbIE 4 1 1 2 0
Knaccsbl
HeopraHn4yeckmnx
coeaVHEHNN
Tema 2.
KBaHTOBO-XMMMYeckoe
onucaHune CTPoeHus
atoma. CTpoeHue
o [3NEKTPOHHbIX 006004eK. 4 > 1 5 0
" [Neproanyecknin 3akoH,
nepvoanyeckas
cuctema O.U.
MeHnpeneesa
PernctpaunoHHbIn HoMep < 3;;1;'%??(&1:{1;%2
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

. [XnMmnyeckown ceasn.

Tema 3. BeepoeHue B
COBpPEMEHHbIE TEOPUK

MexmMonekynsipHble
B3anMoOOencTBuS

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

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

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

Tema 7. KoMmnnekcHble
coegunHeHuns

. |OkmncnnTenbHO-BOCCTAH(

Tema 8.

peakumm

BUTESb

Hble 9

Tema 9. Obwas
xapakTepucTmka
MeTannoB U HemeTannoBs

10.

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

10

11

‘lanngoatnyeckne

Tema 11. lNpepnenbHble
N HenpeaenbHble

yrnesonoponbl

11

12.

Tema 12.
ApomaTtunyeckue
yrneesonoponbl

12

13.

Tema 13.
"anoreHnpon3BoaHblE
yrneesoooponoB

12
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Buabl v yachbl
Paspen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ Cemectp|, - cTpa (B yacax) ‘I’(':)"'HTpﬁmp
ony Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUSA pa60TbI
Tema 14. NoTokoBas
KOHTponbHas paborta
14.|?Yrnesonopobl, 4 13 1 0
ranoreHnpon3BoaHbIe
yrnesonoponos?
Tema 15. CnnpTbl 1
15. npocTble 3ompbI 4 13 1 2
Tema 16. Anboerngbl n
16. KETOHbI 4 13 1 0
Tema 17. KapboHoBble
kucnotbl. Obuwme
17. MoHATMS 06 OKCO- U 4 14 0 0
aMUHOKMcnoTax
Tema 18. AMUHbI 1
18. AnasocoenHeHuns 4 15 0 0
Tema 19. MoHo- 1
19. ancaxapu bl 4 15 0 0
Tema 20. NoTokoBas
KOHTponbHas pabota
?Kucnopog-,
20.|lasoTcomepxalve 4 16 0 0
opraHuyeckumne
coeanHeHus,
yrnesofbl?
Tema . Itorosas 4 0 0 3ayer
doopma KOHTpons
Ntoro 16 24

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XUMUN. XMUS U akonorusi. OCHoBHbIe KNacchbl

HeopraHu4Yeckux coe oUHeHUn
JNeKunoHHoe 3aHsitne (1 yaca(os)):

OcHoBHble NoHATUS XumMnn. AToM. Monekyna. Xumnyeckuin aneMeHT. M30TonHbIA cocTas
XYIMUYECKMX 3/1EMEHTOB. [1pOCTOE N CNOXHOE BewecTBo. XMMNYECKNIA 9KBUBANEHT, 3aKOH
9KBMBaNEHTOB. ArperatHoe COCTOsIHME BelecTBa. XapakTepHble 0COBEHHOCTN PasnnyHbIX
arperartHbIX COCTOSIHWIA BelwecTBa. TemneparypHble yCNoBUS UX CywecTBoBaHWS. [1oHATHE O
CTaHLapPTHbIX ycnoBusix. Fa3oBble 3aKOHbl. OCHOBHbIE KN1ACChl HEOPraHNYECKNX COEANHEHWIA;
oKcuabl, rMapoKcuabl, KUCnoTbl, conu. Knaccudukauus, nonyyeHne, XuMmyeckme peakumm,

MonekynspHble 1 rpaguyeckme opmynbl.
npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne pac4eTHbIX 3a4a4 Ha OCHOBHblE 3aKOHbl XUMUN

Tema 2. KBaHTOBO-XMMMYECKOe onucaHue CTpoeHusi atoma. CTpoeHune 3neKTPOHHbIX
obonouek. Nepuonnyecknn 3akoH, nepuonuyeckasn cucrema O.N. MeHpeneesa

JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

PernctpaumoHHbIn Homep
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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.

npakTnyeckoe 3aHsitne (2 4aca(os)):
PelweHune 3apay Ha HanucaHne aneKTPOHHbIX OOPMYT aTOMOB 3/1IEMEHTOB.

Tema 3. BBepeHne B coBpeMeHHble TEOPUU XMMUYECKOW CBA3U. MeXxMonekynspHble
B3aMMoaencTeus

neKkuunoHHoe 3aHsitne (1 yaca(os)):

OCHOBHbIE 0COBEHHOCTN XMMUYECKOTO B3aMMOAENCTBMS (XMMUYECKOI CBA3M) N MEXAHU3M
06pa3oBaHNs XMMNYECKON CBA3W. HacbIlwaeMoCTb 1 HanpaBneHHOCTb XMMUYECKOW CBS3MU.
KBaHTOBOMeXxaHM4eckas TpakToBka MexaHn3ma obpa3oBaHns CBA3U B MOEKYNE BOLOPOAA.
OCHOBHbIEe TUMbl XUMUYECKOWN CBSA3W: KOBANEHTHAas (HenonspHas u nonsipHas), MoOHHas,
meTannnyeckas. OCHOBHbIE MONOXEHNS Teopun BaneHTHbIX cesizelt (BC). OcobeHHoCTH
06pa3oBaHuns CBA3EW NO LOHOPHO-aKLENTOPHOMY MexaHn3My. MHOroLeHTpoBas CBA3b.
BaneHTHOCTb XxMMU4ecknx anemeHToB. VicTopms passntnsa NnoHATUS BaneHTHOCTU. OCHOBHblE
0COBEHHOCTM XMMNYECKOro B3aMMOLENCTBUS (XMMNYECKON CBA3M) 1 MeXaH3M 0Opa3oBaHns
XMMUYECKON CBA3WN. HacbIWwaeMoCcTb 1 HanpaBneHHOCTb XMMUYECKO CBA3N. KBaHTOBOMexaHu4eckas
TpakTOBKa MexaHn3ma obpas3oBaHus CBS3U B Monekyne Bogopona. OCHOBHbIE TUMbl XUMUYECKOWA
CBSA3U: KOBANIEHTHAs (HenonapHas n nonspHas), MoHHas, metannmyeckast. OCHOBHbIE NMONOXEHMS
Teopwuu BaneHTHbIx cBsdelt (BC). OcobeHHOCTV 06pa3oBaHus CBA3E N0 LOHOPHO-AKLENTOPHOMY
mMexaHn3my. MHoroueHTpoBas CBs3b. BaneHTHOCTb xuMuyecknx anemeHToB. VicTopus passutus
NOHATUS BaNEeHTHOCTU. PasnnyHbie TpakTOBKMN NOHATUS BANEHTHOCTU B COBPEMEHHON XUMUW.
BaneHTHOCTb € no3uuun teopun BC. BaneHTHOCTb s-,p-,d-,f -aneMeHToB. [locTOSiHHAsA 1
nepemMeHHas BalieHTHOCTU. BaneHTHOCTb U cTeneHb OKUCIEHNS aTOMOB 3/1IEMEHTOB B KX
coenHeHusx. KonmyecTBeHHbIe XapakTepUCTUKN XUMUYECKUX cBA3eit. [opanok ceBA3n. SHeprus
cea3n. nunHa ceasun. BaneHTHbI yron. CTteneHb MOHHOCTU CBA3N. DPAEKTUBHBIE 3apaLabl
XMMNYECKM CBA3AHHbIX aTOMOB U CTEMEHb MOHHOCTU CBA3W. [nNonbHbIN MOMEHT cBA3u. CTeneHb
MOHHOCTU CBSA3M KaK (PYHKUMS pa3HOCTM 3N1EeKTPOoOoTpMLATENbHOCTM B3aMOAENCTBYIOWNX aTOMOB.
JnnonbHbI MOMEHT MHOrOaTOMHON Monekynbl. PakTopbl, ornpeaensowmne BeNN4MHy AMnosibHOro
MOMEHTa MHOroaTOMHOW Monekynbl. KoHuenums rubpunansaunm atoMHblx opbutanein un
NMPOCTPaHCTBEHHOE CTPOEHUE MOnekyn n noHoB. OCobeHHOCTY pacnpeneneHns aneKkTPOHHOM
NAOTHOCTW rMbpunaHbIX opbutanei. MpocTenwmne TMnbl rMbprandaumm: sp, sp2, sp3, sp3d2.
Mmbpuamnsaumns ¢ y4acTnem HenoOeneHHbIX dNeKTPOHHbIX Nap. MNpocTpaHCTBEHHAA KOHpMrypaums
monekyn n noHos tnna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHne ottankmBaHus anekTpPoHHbIX Nap Ha
NPOCTPAHCTBEHHYIO KOHCOUrypaumto monekyn. Teopusi MonekynsipHolx opbutanein (MO). OCHOBHble
nonoxenusa teopun MO. SHepretudeckas auarpamma. Cesasbiatowme v paspbixnawwme MO.
SHepreTnyeckune anarpammbl MO [ByXaTOMHbIX Monekyn anemeHTos 2-ro nepuoga. U - n I-MO.
OTHOCUTENbHASA YCTONMYMBOCTb OBYXaTOMHbIX MONIEKY 1 COOTBETCTBYIOLWMNX MONEKYNSPHbIX MOHOB.
CpasHeHue Teopuin BC n MO. BogopogHas cesa3b. [Mpupoaa BoA4OPOLHON CBA3W, €€
KONUYECTBEHHbIE XapakTepucTukn. Mex- n BHyTpuMonekynsapHas BogopoaHas cesasb. BogopoaHas
CBSA3b Mexay Monekynamm goTopoBogopoaa, Boabl, aMmMmaka.

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

PeweHune 3agay, NOCTPOEHME CTEXMOMETPUYECKNX CDOPMY/ BELLECTB B 3aBUCUMOCTU OT BalleHTHOCTM
0b6pasyrolmx nx aToMoB

Tema 4. Xumunueckasi TepMmoanMHaMmMKa M KMHeTMKa. CoCTosiHMe XMMMYeCcKoro pasBHoBeCcus,
npuHuun Jle Warenbe-bpayHa

JNeKunoHHoe 3aHsitne (1 4aca(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.

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

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.

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

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

Tema 6. Ouccoumnaums KUCNOT U OCHOBaHUM CunbHble U cnabble anekTponutbl. UOHHOE
npousBeneHne Boabl, BOAOPOAHbIN Noka3arenb (pH). FTmaponua conen

JNleKunoHHoe 3aHsitne (1 4aca(os)):
npakTnyeckoe 3aHsitne (2 4aca(os)):

Tema 7. KoMnnekcHble coeauHeHUusi
neKkuunoHHoe 3aHsitne (1 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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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.

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

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

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

Tema 9. O6LL,a0 xapakTepucTuKa MeTajylIoB U HeMeTannoB
JNeKunoHHoe 3aHsitne (1 4aca(os)):

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

Tema 10. BBepeHune B opraHu4eckyro Xxmmuio. OCHOBHbIE MOHSATUSI OPraHNYecKon XMmMumn
neKuunoHHoe 3aHsitne (1 4aca(os)):

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

Tema 11. NpepenbHbie n HenpeaenbHble anudaTnyeckue yrnesonopoabl

nekumoHHoe 3aHsitne (1 yaca(os)):

npakTudeckoe 3aHsitne (2 yaca(os)):

Tema 12. ApomaTuyeckue yrnesoaopoabl
JNeKunoHHoe 3aHsitne (1 4yaca(os)):

Tema 13. NanoreHnpou3BoOHbIE YrNeBO40POAO0B

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

Tema 14. NoTokoBasi KOHTPONbHas paboTta ?Yrnesonopoabl, ranoreHNPou3BoaHbIEe
yrnesonoponos?

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

Tema 15. CnupTbl U NpoOCTbIEe 3¢PUPbI

neKuunoHHoe 3aHsitne (1 yaca(os)):

npaktnyeckoe 3aHsitne (2 4aca(os)):
Tema 16. Anbaeruabl U KETOHbI
nekumoHHoe 3aHsitTne (1 yaca(os)):

Tema 17. Kap6oHoBble Kucnotbl. O6LLMe NOHATUSA 06 OKCO- U aMMHOKMUCIIOTax
Tema 18. AMUHBI U AMa3ocoeaHeHNs
Tema 19. MoHo- n ancaxapuabl

Tema 20. NoTokoBasi KOHTpONbHas pabota ?Kucnopon-, asoTcoaepxatime opraHuyeckme
coeaouHeHus, yrnesoabl?

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSATe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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Crtpanvua 10 n3 17.

Buabi
Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB p
Tema 1. OcHOBHbIE
MOHATUSA N 3aKOHbI Pewenne
xumMun. XuMmns u pacyeTHbIX
. |lakonormns. OcHoBHble 4 1 3a0a4 Ha 2 TecTupoBaHune
Knacchl OCHOBHble
HeopraHn4eckmx 3aKOHbl XM
coeaVnHeHnin
Tema 2.
KBaHTOBO-X1MmMyeckoe
ornvcaHue CTPOoeHns
atoma. CTtpoeHune E:”;g';';g::f:q
9NEeKTPOHHbIX 000N0YeEK. -
. I'Iepmgumqecmﬂ 23KOH 4 2 9NEKTPOHHbIX 2 YCTHbIX onpoc
nepuoaunyeckas i%%“gﬂ g;omos
cuctema O.U. .
MeHpoeneesa
PeweHne 3apay,
NnocTpoeHune
Tema 3. BBeneHue B
COBPEMEHHblEe Teopuu ggxnorigﬂ";gf;”x
. [XMMunyeckom ceas3u. 4 3 B 3§BVYCMMOCTM 2 TecTupoBaHue
MexMonekynsipHble OT BANEHTHOCTH
B3aMMoO0encTBuns
A obpasyrowmx n
Tema 4. Xumunyeckas
TepmMogmHaMumka v
€pMOANHaMIKa PeweHwve 3anay
knHetuka. CoctosHue .
- lxuMndeckoro 4 5 Mo XMMNYECKON 2 TecTnpoBaHue
paBHOBECUS, NPUHLNNM TepMoanHammke
Ile Wartenbe-bpayHa
Pacuetbl no
Tema 5. Xuokoe cnocobam
COCTOSIHUE BeLllecTBa. BblpaXeHus
Cnocobbl BblpaxxeHus KOHLIeHTpauuu
. |[KOHUEeHTpauunmn 4 5 |pacTtBOpOB. 2 TecTnpoBsaHue
pacTBOPOB. PeweHwne
KonnuraTtmnsHble pacyeTHbIX
CBOWCTBA pacTBOPOB. 3apgad no 1-my un
2-My 3aKOHaM
Tewma 6. Ouccoumnaums Eﬁgggg;'Mno
KWCNOT N OCHOBAHWUIA BbIDAKEHMS
CunbHble 1 cnabble KoﬁueHT aum
aNeKTponnTbl. loHHoE 4 v P
* Inpovn3seneHme BoabI pacTBOPOB. 2 TecTupoBaHune
o ’ Pewenne
BOLOPOAHBIV acyeTHbIX
nokasatenb (pH). P
Fmaponua conen 3anad no 1-my u
2-My 3aKoHaM
eweHne 3apad
Tema 7. KomnnekcHble P
- lcoeanHenms 4 8 MO KOMMNEKCHbIM 2 TecTupoBaHue
coegnHEeHnsaMm
PerncrpaumnoHHblii HoMep OBAEKTPOHHEH
Bl VHHBEPCHTET

AR 1 OFMALMOHHC AHATVTAHECHAR CHTTEMA Ky



Mporpamma aucumnauHbl "Xummnsa"; 021300.62 KapTtorpadgus n reouHdopmaTtika; CTaplwmnii npenogasarenb, K.H. 3uatamHosa A.b.
IOUEHT, K.H. (BoueHT) KasbimoBa M.A. , noueHT, k.H. (BoueHT) Kytoipesa M.I1. , 3aBenytowmii kadpenpoin, g.H. (mpodpeccop) Jlateinosa B.3.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 8. pelweHue
8. |OkuncnuTenbHO-BOCCTaHQBURENbHbIED pacyeTHbIX 2 KZ%LEZ”bHaH
peakuumu 3anad P
Tema 9. s
ema 9. Obuwa pelweHne
g [xapakTepuctika 4 9 |pacuerhbix 5 KOHTPOSbHAas
" met B U HEMET B
eTanno eMeTanno 3ana paboTta
Tema 10. BeegeHue B
ema 10. Beenerne pelweHne
10.|OPraHn4eckyio xummio. 4 10 |pacyeTHbix 5 KOHTPONbHas
"IOCHOBHbIE NOHATUS 3ana pabota
OpraHn4yeckom xmmMmu
Tema 11. 11 NbHbI
emMa pene © pelweHue
11 |n HenpenenbHble 4 11 |pacyeTHbix 5 KOHTpOsIbHas
‘lanndpatmyeckne 3anay paboTta
yrnesonopoabl
Tema 12. peleHne
12.|Apomatuyeckne 4 12  |pacyeTHbIX 2 KZ%LEZ”bHaﬂ
yrnesonoponbl 3anad P
Tema 13. pelweHve
13.|[ @anoreHnpon3BoaHbIe 4 12 |pacyeTHbIX 2 KZ%LEZ”bHaﬂ
yrnesonoponoB 3anad P
Tema 14. [NoTokoBas
KOHTponbHas paboTa pelweHue
14.|?Yrnesonoponbl, 4 13  |pacyeTHbIX 2 Kc;ggr;ganaﬂ
ranoreHnpon3BoaHbIe 3anad P
yrnesogoponoBs?
Tema 15. CnnpThbl 1 pelueHne KOHTpOsIbHas
15. MPOCTbIE AP 4 13  |pacyeTHbIX 2 26073
P 3ana P
16 Tema 16. Anbgerngpl n 4 13 ngfgﬁilx 5 KOHTPO/NbHas
‘[KeTOHbI
eTo 3ana paboTta
Wtoro 32

5. O6pazoBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs
- KoMnbtoTepHble Npe3eHTaumm nekuuii
- JleKUMOHHOE U3NO0XEHNE OCHOBLIBAETCS Ha pa3bope KOHKPETHbIX CUTyaLMiA.
- [N pelweHns npakTnyeckux 3aaay UCrnonb3ytoTCs KOMMbIOTEPHbIE CUMYNSILIUN.

6. OLeHOUHble CPeACcTBa AJisl TEKYLLLEro KOHTPONS yCrneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XMMUN. XMMuUS N aKonoruss. OCHOBHbIe KNnacchbl
HeopraHu4yecKmnx coe BUHEHNN

TecTnposaHue , npuMMepHbIe BOMpPOChI:

PernctpaumoHHbIn Homep
CrtpaHnua 11 n3 17.
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OcHoBHble NoHATUS Xumnn. AToM. Monekyna. XumMnyeckuin aneMeHT. N30ToMHbIA COCTaB XMMUYECKUX
aneMeHTOoB. [1pocToe 1 CNOXHOoE BEeWeCcTBO. XUMUYECKUA 9KBUBANEHT, 3aKOH 9KBMBANEHTOB.
ArperatHoe COCTOSIHUE BelecTBa. XapakTepHble 0COOEHHOCTUN PasfinyHbIX arperatHbIX COCTOSHNIA
BelwecTBa. TeMnepartypHble yCNoBUS 1X CylecTBoBaHUS. MNoHATME O CTaHOAPTHbIX YCNOBUSX.
["a3oBble 3aKOHbl. OCHOBHbIE KNacChbl HEOPraHNYECKMX COeAMHEHWN; OKCUAbI, TMAPOKCUObI, KNCNOThI,
conu. Knaccucprkaums, nonyvyeHue, XmMm4eckmne peakumumn, MonekynsipHbole 1 rpacuyeckme
doopMynbI.

Tema 2. KBaHTOBO-XMMMYECKOE onucaHne CTpoeHUs atoma. CTpoeHne 3neKTPOHHbIX 060/10ueK.
lNMepuoaunyeckmn 3akoH, nepuoaunyeckas cucrema .. MeHoeneeBa

YCTHbIi OMPOC , NPMMEPHbIe BOMPOCHI:

VcTopus passutua npencrasneHunin o cTpoeHun atoma. Teopust bopa. BonHoBas Teopust cTpoeHus
atoma. [1BoiicTBeHHas npupoaa anektpoHa. MpuHuun HeonpeaeneHHocTU. MNoHsTNE 06
3NeKTPOHHOM obnake. nekTpoHHas NNOTHOCTb. PanmanbHoe pacnpeneneHne anekTpOoHHOM
NAOTHOCTM OKONO sApa atoMa BOAOPOAa B OCHOBHOM 1 BO3OY>XAEHHOM COCTOSHUSAX. [ToHSATHE O
paguyce atoma. KBaHTOBblE YMCNa Kak XxapakTepucTukm COCTOSHUS anekTpoHa B atome. s-, p-, d-, f-
9NEKTPOHbI. [OHATNA: 3HEepPreTUYeCcKUn ypoBeHb, NOOYPOBEHb, SNEKTPOHHbIV CMON, 9NEeKTPOHHAas
obonouyka, atoMHas opbutans (AO). MpuHumn Maynu n eMKOCTb aNEKTPOHHbBIX 0b6onoyek. MNpaBmno
XyHIa 1 nopsooK 3anofHeHNs atoMHbIx opbutaneit. Mpasuna Kneukosckoro. CtpoeHne
3NEeKTPOHHbIX 0060/104EK aTOMOB 3NIEMEHTOB. DKPaHNPOBaHWeE 3apsana dnekTpoHaMn. OpgekT
NMPOHVKHOBEHUS 3N1EKTPOHOB K 84pY.

Tema 3. BBeaeHue B COBpeMeHHble TEOPUUN XUMUYECKON cBSA3N. MeXMonekynsipHble
B3auMoO4enCTBUS

TecTnpoBaHune , npmMMepHbIe BOMpPOCHI:

OcCHOBHbIE 0COBEHHOCTU XMMNYECKOrO B3aMMOOENCTBMSA (XUMNYECKOWM CBA3UN) N MEXAHW3M
06pa3oBaHNS XMMNYECKOWN CBSA3N. HackIlWwaeMocTb 1 HanpasleHHOCTb XMMUYECKOM CBSA3N.
KBaHTOBOMEXaHM4Yeckas TpakToBka MexaHn3ma obpa3oBaHns CBA3U B MONEKyNe BOAOpoaa.
OCHOBHbIE TUMbl XMMUYECKOW CBA3WN: KOBANEHTHas (HenonsapHas v nonspHas), MoHHas,
meTannmyeckas. OCHOBHbIE MONOXEHNS Teopun BaneHTHbIX ceasen (BC). OcobeHHOoCTM
06pasoBaHns CBA3€EN NO JOHOPHO-aKLENTOPHOMY MexaHu3amy. MHoroueHTpoBas cBs3b. BaneHTHOCTb
XUMUYECKMX SNEMEHTOB. IcTopns pa3BMTNS NOHATUS BANEHTHOCTU. PasnnyHble TPakTOBKM MOHSATUS
BASIEHTHOCTM B COBPEMEHHOM XMMUKN. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTb s-,p-,d-,f
-9NneMeHToB. [ToCTOosIHHas 1 NnepeMeHHas BaneHTHOCTW. BaneHTHOCTb 1 CTeneHb OKUCNEHNS aTOMOB
SNEMEHTOB B UX CoeanHeHnaX. KonuyecTBeHHbIe XapakTepuCcTUKN XMMUYeckux ceasen. Nopsanok
cBsA3UN. SHeprusa cesa3n. [nnHa ceA3n. BaneHTtHbll yron. CTeneHb MOHHOCTU CBSA3N. OIEKTUBHbIE
3apsabl XMMUYECKUN CBA3AHHbLIX aTOMOB M CTEMEHb MOHHOCTU CBA3U. [IMNONbHbBIA MOMEHT CBS3MN.
CTeneHb MOHHOCTU CBA3U KakK (PYHKLMSA Pa3HOCTW 3N1EKTPOOTPMLATENIbHOCTM B3aMMOAENCTBYHOWMX
aToMoB. [1MnofbHbIA MOMEHT MHOrOaTOMHOW MONEKy bl. DakTopbl, ONpeaenstowmne BeENNYnHy
OVNONbHONO MOMEHTA MHOrOATOMHOM Monekynbl. KoHuenuns rmbpnansaumm atoMHbIx opbutanei u
MPOCTPAHCTBEHHOE CTPOEHME MONEKyn 1 noHoB. OCOBEHHOCTM pacnpeneneHns anekKTPOHHOM
MNOTHOCTW rMbpuaHbix opbutaneii. MpocTeliwne Tunbl rMbpuansaunn: sp, sp2, sp3, sp3d2.
Mbpnamsaums ¢ y4acTmeM HeMoLeNeHHbIX 9NEKTPOHHBIX nap. MNpocTpaHCTBEHHAA KOHGUrypauns
monekyn un noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHue oTtankmpaHns anekTPOHHbIX Nap Ha
NPOCTPaHCTBEHHYIO KOHQUrypauuo monekyn. Teopus monekynspHboix opbutanein (MO). OcHoBHbIe
nonoxenusa teopun MO. SHepretudeckas guarpamma. Cesasbiatowme un paspbixnawwme MO.
SHepreTnyeckue anarpammsl MO [ByXaTOMHbIX MOnekyn anemeHTos 2-ro nepuoga. U - u I-MO.
OTHOCUTENbHASA YCTOMYMBOCTb OBYXaTOMHbIX MOEKY/ N COOTBETCTBYIOLWMNX MONEKYNSPHbIX MOHOB.
CpasHeHue Teopuin BC n MO. BogopoaHas csasb. [Mpypona BoAOPOOHON CBA3M, ee
KONMYECTBEHHbBIE XapakTepUCTUKN. Mex- 1 BHyTpMMONeKynspHas BOAOpoaHas cBa3b. BogoponHas
CBSI3b MeX4y Monekynamu otopoBoaopoaa, BoAbl, aMMMaka

Tema 4. Xumunyeckas TepmoguHammka n KuHetuka. CoctosiHMe XMMmM4eckoro paBHoBecus,
npuHumn Jle WWaTtenbe-bpayHa

TeCcTMpOoBaHue , MPUMepPHbIE BOMPOCHI:
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OcCHoOBHbIE 3a4a4M XMMMYECKO TepMmoanHamMnkn. OnpepeneHme NpMHUMNManbHOM BO3MOXHOCTY 1
MONHOTbI NPOTEKAHUSA XMMNYECKOW peakumnmn. Bo3MOXHOCTM NpakTUYeCKoro OCywecTBNeHNs
XMIMUYECKOWN peakumn. XnMmyeckas cuctema. BHyTpeHHAS aHeprus cuctemsl. IaMeHeHune
BHYTPEHHEN 3Heprun B Xoae XMMNYeckux npespatleHuii. NMoHstme 06 sHTanbnun. CooTHOWEHNE
SHTaNbNUN N BHYTPEHHEN SHEPTUN CUCTEMDI. I3MEHEHME SHTANbMMM B X04€ XUMNYECKOro
npespauweHuns. CtaHaapTHas aHTanbnusi obpasoBaHus BelwecTs. 3akoH ecca. BnusHne
TemMneparypbl Ha BEMYNHY NBMEHEHNS SHTANbNNN peakumn. IaMeHeHne aHTanbnun n HanpasneHune
npoTekaHns peakunn. FoMoreHHble U reTeporeHHble peakunn. NMoHATne 0 CKOPOCTN XUMNYECKOW
peakummn. 3akoH Oenctesns macc. PakTopbl, ONPenenstowmne CKOPoCTb XMMNYECKON peakLni.
KoHcTaHTa CKOpOCTM XMMUYECKOM peakumn. BnmsHmne Temnepatypbl Ha CKOPOCTb XMMUYECKOWA
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

9P PEKTOB XMMMYECKMX NMpoLeccoB. PacyeT aHeprum aktmeaunn. IameHeHne CKoOpoCT XMMUYECKOro
npovecca no 3akoHy BaHT-INododpa. N3yveHre cMmeweHns NonoXeHNs XMMNYeCKoro paBHOBECUS B
cooTBeTcTBMM C npasunom Jle-Wartenbe

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

TECTUPOBaHME , MPUMEPHbBIE BONPOCHI:

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 BbipakeHns cocTaBa pacTBOPOB: MAccoBasi AONS, MONSPHOCTb,
HOPMasnbHOCTb, MONSANbHOCTb, MONAPHAS OONS. DNeKTponMTuieckas guccounauuns. BnuaHmue
NPMPOIbl BEWECTBA Ha ero CNOCOOHOCTb K 3NEKTPONNTUYECKOM AnCcoumaLmm B BOLHOM pacTBOpPE.
MexaHuam guccoumaumn. 'magparaums noHos B pactsope. OCHOBaHMS N KMCNOTbI C TOYKN 3pEHNS
TEOPUKM 3NEKTPONUTUYECKO anccoumaumn. CunbHble 1 cnabble anekTponuTbl. CTeneHb
anccoumaumm anekTponntos. dakTopbl, onpegensowme creneHb guccounaummn. OCHOBHbIE
npencTasneHns TEOPUN CUNbHbIX 3NEKTPONUTOB. VICTHHAA 1 kaxylascsa cTeneHn guccounaunm B
pacTBopax CUMbHbIX 9NeKTPONNTOB. KOHLEHTpauus NOHOB B paCcTBOpPE U aKTUBHOCTb. PaBHoBecKe B
pactBopax cnabbix anekTprnonutoB. KoHcTaHTa anccoumaunm. daktopbl, BAMSIOWNE HA BENNYNHY
KOHCTaHThl anccoumaumm. Ceasb KOHCTaAHTbI AMccounaunmn co cTeneHbio guccounaumnmn. 3akoH
pasbaeneHus. uccoumaums Boabl. KoHCTaHTa guccoumauun. VioHHoe nponsseneHve. BnnsHue
Temnepatypbl Ha aMccoumaumio Bogbl. BooopoaHblii nokasatens. [MoHsATHE 0 BydhepHbIx pacTBopax.
TpyoHopacTBOpuMbIE aneKTponuTbl. PaBHoBeCHe Mex oy 0CakOM N HACbIWEHHbIM PACTBOPOM.
[MpounseeneHne pactsopuMocTu. Mmaponus 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 CunbHblie U cnabble anekKTponutbl. MoHHoe
npousBeneHne Boabl, BOAOPOAHbLIN Nnoka3sarenb (pH). FTmaponua conen

TecTnpoBaHune , npmMMepHbIe BOMpPOCHI:
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LvcnepcHble cucteMbl. VICTUHHbIE pacTBopbl. TBEpable pacTBopbl. [[pyboancnepcHbie CUCTEMBI.
CycneH3un. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak (onanko-xMMn4eckuii npouecc.
Ocobble cBOCTBa BOAbI Kak pacTeoputens. PacTtBopuMocTb BelwecTs. PacTtBopeHne TBepabiX,
XWAKNX 1 ra3oobpasHbix BeWeCTB. BnmsHne Temnepatypbl, LaBNeHUS U NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBoprMOoCTb. Cnocobbl BblpakeHns cocTaBa pacTBOPOB: MAccoBasi AONS, MONSIPHOCTb,
HOPMasnbHOCTb, MONSANbHOCTb, MONAPHAS OONS. DNeKTponmMTuieckas guccounauuns. BnusHmne
NPMPOLbI BEWECTBa Ha ero CNocoBHOCTb K 3NEKTPONNTUYECKO AnccoumaLmm B BOLHOM pacTBOpE.
MexaHuam guccounaumn. 'mapataums noHos B pactesope. OCHOBaHMSA 1 KUCNOTbI C TOYKN 3PEHNS
TEopWKM 3NEKTPONMTNYECKO anccoumaumn. CunbHble 1 cnabble anekTponuTbl. CTeneHb
anccoumaumm anekTponntos. dakTopbl, onpegensowme creneHb guccounaumm. OCHOBHbIE
npencTaBfeHnsl TEOPUN CUNbHBIX SNEKTPONNTOB. VICTUHHAS 1 kaxywascs cteneHn guccoumaumm B
pacTBOpax CUMbHbIX 3NEKTPONMTOB. KOHLEHTpauusa NOHOB B pacTBOPE M akTMBHOCTb. PaBHoBecHe B
pactBopax cnabbix anekTprnonutos. KoHcTaHTa anccoumaumm. daktopbl, BAMSOWME HA BENNYNHY
KOHCTaHTbl anccoumaumm. CBasb KOHCTaHTbI AMccounaunm co cTeneHbio guccounaummn. 3akoH
pasbaeneHus. uccoumaums Boabl. KoHCTaHTa auccoumauun. VioHHoe nponsseneHve. BnusHue
TemnepaTypbl Ha aMccoumaumio Boabl. BoaopoaHblii nokasatenb. [MoHsTUe 0 6ydpepHbIx pacTBopax.
TpynHopacTBOpuMbIE 3NneKTponnTbl. PaBHoBecue Mexay 0CakoM U HaCbIWEHHbIM PacTBOPOM.
[MponsseneHne pactsopumMocTu. [ naponna conei. 'Maponus conem no KatuoHy 1 rno aHUOHY.
MexaHuam rugponusa. MonekynsipHble 1 MOHHbIE ypaBHEHNS ruaponuaa conen. CteneHb ruaponunaa.
KoHcTaHTa rugponusa.

Tema 7. KoMmnnekcHblie coeaguHeHus
TecTMpoBaHue , NpUMepPHbIE BONPOCHI:

XunMnyeckas CBs3b B KOMMNEKCHbBIX COEANHEHNSX 1 0COBEHHOCTM UX cTpoeHns. KoopamHaumoHHas
HEHAaCbIWEHHOCTb aTOMOB 1 BO3MOXHOCTb 06pa30BaHNs KOMMAEKCHbIX (KOOPAMHALMOHHbIX
coennHeHwnin). CocTaB KOMMNEKCHBbIX COEANHEHWIA. BHEIWHAS 1 BHYTPEHHSAS KOOPANHALMOHHbIE
cgoepbl. KaTnMoHHbIE, aHMOHHbIE U HENTPanbHbIE KOMNNEKCHl. HOMeHKNaTypa KOMMNEKCHbIX
coeanHeHuin. TunmyHble komnnekcoobpasosarenn. KoopanHaUMOHHOE YACNO
KomnnekcoobpasosaTens. TunuyHble nuranabl. @akTopbl, oNpeaensowme cnocobHOCTL MONEKYN 1
MOHOB BbICTYNaTb B KA4eCTBe NnraHaos. MoHO 1 nonnpeHTaTHble nnuradabl. NpocTpaHcTBeHHAs
KOHOpMrypaums KOMNAeKCHbIX MOHOB. Mbpmamsaums atoMHbIx opbutanei komnnekcoobpasosartens
N NPOCTPAHCTBEHHAS KOHGMIypaLms KOMNIEKCHOro noHa. uccoumaums KOMNIeKCHbIX MOHOB B
pactBope. KoHcTaHTa HecTonkocTn. dakTopbl, ONpenensiowmne yCToNYMBOCTb KOMMIEKCHbBIX MOHOB B
pacTBope.

Tema 8. OKncnuTenbHO-BOCCTaHOBUTEJIbHbIE peakLiu

KOHTponbHas paboTta, NpUMepHbIE BONPOCHI:
OKncnMTenbHO-BOCCTAHOBUTENbHbBIE peakunm

Tema 9. O6LLas xapaKkTepucTMKa MeTal/IoB U HEMETa/NIOB

KOHTpOnbHas paboTa, NpUMepHble BOMPOCHI:

Obwas xapakTepuctmka MeTannoB 1 HEMETaNIoB

Tema 10. BBepeHue B opraHn4eckyro Xummio. OCHOBHbIE NMOHATUSA OpraHU4YecKomn XMMUm
KOHTpOnbHas paboTta, NpuMepHbIe BONPOCHI:

BeeneHuve B opraHuyeckyto xuMmnio. OCHOBHbIE MOHATUS OPraHN4eCcKon XMnm
Tema 11. MNpenenbHbie U HenpeaenbHblie anudgaTnyeckue yrnesonopoabl
KOHTpOnbHas paboTta, NpuMepHbIE BONPOCHI:

[MpenenbHble U HeNpedenbHble anudaTnyeckme yrnesogopoapl

Tema 12. ApomaTuyeckue yrnesonoponbl

KOHTponbHas paboTta, MpUMepHbIEe BONPOCHI:

Apomatuyeckue yrnesogopoapl

Tema 13. NanoreHnpou3BoaHbIE YrNeBOOOPOOOB

KOHTponbHas paboTta, NpuMepHbIE BONPOCHI:

["anoreHnpon3BoaHble yrnesoLopon0B

Tema 14. NoTokoBasi KOHTpONbHas paboTta ?Yrnesonoponbl, raoreHNPou3BoaHbIEe
yrnesonoponos?

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 14 n3 17. 111 VHI:I

S OEMALIGH



Mporpamma aucumnauHbl "Xummnsa"; 021300.62 KapTtorpadgus n reouHdopmaTtika; CTaplwmnii npenogasarenb, K.H. 3uatamHosa A.b.
IOUEHT, K.H. (BoueHT) KasbimoBa M.A. , noueHT, k.H. (BoueHT) Kytoipesa M.I1. , 3aBenytowmii kadpenpoin, g.H. (mpodpeccop) Jlateinosa B.3.

KOHTpOnbHas paboTa, NpuMepHble BOMPOCHI:

MoTokoBas KOHTPONbHas pabota ?Yrneronopoabl, raforeHNnpPon3BoaHbIE YrNEBOAOPOLOB?
Tema 15. CnupTbl U NpOCTble 3¢PUpPbI

KOHTpOnbHas paboTa, NpuMepHble BOMPOCHI:

MoTokoBas KOHTPONbHas pabota ?Yrnesonopoabl, rafioreHnpPon3BoaHbIE YINEBOOOPOLOB?
Tema 16. Anbaervnabl U KETOHbI

KOHTpONbHas paboTa, NpUMepHble BOMPOCHI:

Anbgernabl U KETOHbI

Tema 17. Kap6oHoBble KUcnotbl. O6uime NoHATUS 06 OKCO- U aMUHOKUCIOTaxX

Tema 18. AMUHbI N Ana30CoeaANHEHUSA

Tema 19. MoHo- n ancaxapuabl

Tema 20. NoTokoBasi KOHTpONbHas pabora ?Kucnopon-, asoTcoaepxatime opraHuyeckme
coeaouHeHus, yrnesoabl?

Tema . UTorosas doopma KOHTpons

MpumepHble BOMPOCHI K 3a4eTy:
MpuMepbl BONPOCOB 3K3aMeHaLUMOHHbIX O1neToB

Obuwas 1 HeopraHuyeckas xmmms

1.OCHOBHbIE NOHATMS 1 3aKOHbI XUMUN. OCHOBbI aTOMHO-MONEKYNSPHOMO Y4EHUS, aTOMbI, MONEKYbI.
KonuyecTtBo BewecTtea. MonspHas macca, 9KBMBaneHT. 3akKOHbl COXPaHEHNS MacChbl BEWECTBa,
noctosiHcTBa coctaa. Obnactu nx npumeHeHnsi. OCHOBHbIE Fra30Bble 3aKOHbI.

2. OcHOBHbIe Knaccbl HEOPraHM4yecknx coeanHennin. Okcmabl, OCHOBAHWUS, KNCNOTbl, CpeaHue,
KUCIble 1 OCHOBHblE, OBOWHbIE, CMELaHHble N KOMMNEKCHbIE CONN: UX NonyyYeHne, CBOMNCTBA U
HOMeHKnartypa.

3. CtpoeHune atoma. Teopusa bopa. KBaHTOBO-MexaHM4eckas MO4enb atoma.
KopnyckynsipHo-BonHoBOM gyanuam. NpuHumn HeonpeneneHHocTn Nein3eHbepra. BonHoBowi
xapakTep OBUXEHUS 3NeKTPoHa. dnekTpoHHoe obnako. BonHoBas dpyHkums. MNnoTHOCTb
pacnpeneneHns aNekKTPoHHOro obnaka B atoMe. QHepreTnyeckme ypoBHu B atoMe. XapakTepucTmka
COCTOSIHUS 9N1EKTPOHA B aTOMe CUCTEMOI KBAHTOBbIX YMCEN, NX (PU3NYECKUI CMbICT. DNEKTPOHHbIE
opbutanu. MNopsnok 3anonHeHNs opbutanei B atoMe: NPUHLMN HAUMEHbLLER 3HepPruun, npasunna
Kneukosckoro, npuHumn Maynu, npasuno N'yHaa.

ATOMHbIE S-, p-, d-, f- opbuTann. AnekTpPoHHAs KOHPUrypaLmMs aTOMOB 1 MOHOB 3NIEMEHTOB
nepnoan4eckomn CUCTEMBI.

7.1. OcHOBHas nuTeparypa:

1. AxmeToB H.C. Obwas n HeopraHunyeckas xmmus. M.: Boicw. wk., 2008. 742 c.

2. Tpetbskos tO.®., MaptbiHeHko J1.W., 'puropbes A.H., Linsanse A.1O. HeopraHuyeckas xmmms
anemeHToB. M.:MI'Y, AkanemkHura, 2007. T.1, 2.

3. Opos3nos A.A., 3nomaHos B.l., Ma3o I".H., CnupuaooHos ®.M. HeopraHuyeckas xumng. Xumms
nepexonHbix anemMeHToB. T. 3, yacTtb 1-ag Non pen. akagemuka PAH 0. 0. TpeTbsikoBa. M.:
Akapemuns. 2007. - 352 c.

6. Oposnoe A.A., 3nomaHos B.I1., Mazo I'.H., CnupungoHos d.M. HeopraHuyeckas xumums. Xmmus
nepexonHbix anemMeHToB. T. 3, yacTb 2-as Non pen. akagemuka PAH 0. . TpeTbsikosa. M.:
Axanemus. 2007. - 400 c.

7. FnuHka H.J1. Obwas xumns. M. NHterpan-MNpecc. 2006.

8. OcHoBbl aHanuTmnyeckon xumun. KH.1, Obwme Bonpockl. Metoabl pasaeneHus: Yyeb. ons By30s:
B 2kH. / ; bonbwosa T.A., bpbikuHa .., M apmaw A.B. v ap.; MNog pen. HO.A.3onoTtosa.-2-e u3g,.,
nepepab. n gon..-M.: Beicw. wk., 2002.-351¢
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9. OcHoBbl aHanuTuyeckon xummn. KH.2, MeTtobl XMMUYeckoro aHanusa: Y4eb. ans By3os: B 2kH. / ;
Bonbwosa T.A., bpbikuHa M. 1., Fapmaw A.B. v ap.; MNox pea. KO.A.3onoTtoBa.-2-e n3a., nepepab. n
non..-M.: Beicw. wk., 2002.?7494¢

10. MancTpeHko, B. H.. 9konoro-aHanntn4ecknin MOHUTOPUHI CynepTokCcukaHTos: Ins
ncnonb3oBaHns B y4eb.npouecce / B.H.MaiicTtpeHko.-Mocksa: Xumus, 1996.-319¢

11. O110, MaTtTnac. CoBpeMeHHble MeToabl aHanmtuyeckom xmmun: B 21. / M.OTT0; lNep. ¢ HeM. noa
pen. A.B.Mapmawa.?M.: TexHocepa, 2004.-(Mup xumun).

12. 'nybokoB KO.M. AHannTtnyeckas xumms. - M.: Akapgemus, 2008. - 320c.

13. AHanuTn4Yeckas XxmmMmsa n Pusnko-xmmmyeckme metoapl aHanmaa. B 21. My6okos KO.M. - M.:
nanatenbckui ueHTp "Akagemuns”, 2010 - 320c.

7.2. lononHutenbHasa nuteparypa:

1. AxmeToB H.C. Obwas n HeopraHunyeckas xmmus. M.: Boicwas wkona, 2009.

2. KapanetbsaHuy M.X., OpakuH C.N. Obwas n HeopraHndeckas xumus. M.: Xumuns, 2000. 592 c.
3. Yraii .A. Obwas n HeopraHunyeckas xummus. M.: Boicw. wkona, 2002. 527 c.

4. AHopraHukym. M.: Mup, 1984. B 2 TT.

5. Xbton [Ix. HeopraHuyeckasi Xummsi: CTpOEHMEe BeWwecTBa 1 peakumoHHas cnocobHocTb. M.:
Xumus, 1987. 696 c.

6. Typosa H.4. HeopraHnyeckas xumus B Tabnuuax. M.: Boicw. xumny. konnegx PAH, 1997. 140 c.
7. KykywkuH 0. H. Xumns KoopanHaLMOHHbIX coeanHeHni. M.: Boicw. wk., 1985. 445 c.

7.3. UHTepHeT-pecypcChbl:

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

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

Mporpamma n Bornpockl No kypcy ?06uwas xummusa? - http://www.ksu.ru/f7/bin_files/chem0001.pdf
TeopeTnyeckme 0CHOBbI OpraHM4yeckom xmmmum - http://cnit.ssau.ru/organics/chemi/index.htm
TecToBble 3agaHna nNo xumuu - hitp://www.ksu.ru/f7/bin_files/chem0033.pdf

8. MarepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMNINHBLI/MOAYNSA COrNacHoO yTBePXAEHHOMY
y4ye6HOMY nnaHy

OcBoeHve gncunnnuHbl "Xummng" npegnonaraet MCNONb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BIO un yyebHbiM nnaHom no
HanpasneHnto 021300.62 "KapTorpadgus n reonHpopmatmka" n npodonnio noaroToBKM
"eonHdopmarmka .
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Mporpamma omcuunnmHel "Xumms"; 021300.62 KapTtorpadus u reonHopmMatika; ctaplimin npenogasarens, K.H. 3natamHosa A.b. ,
IOUEHT, K.H. (BoueHT) KasbimoBa M.A. , noueHT, k.H. (BoueHT) Kytoipesa M.I1. , 3aBenytowmii kadpenpoin, g.H. (mpodpeccop) Jlateinosa B.3.
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JlaTtbinosa B.3.

KyTtbipesa M.I1.

KasbimoBa M.A.

3uatonHosa A.b.
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PeueH3eHT(bl):
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" n 201 .

PernctpaumoHHbIn Homep
Crtpanvua 17 n3 17.

2
1184

AE
HH

PHEORM,

KETPOHHBH

o

<
B

EPCHTET

AHATTAMECKAR CrCTEMA KPY



