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1. LUenn ocBOEHNS AUCLUMINHBI

SABNSAOTCA OOPMUPOBAHME Yy CTYAEHTOB MOHATWIA O TEOPETUYECKMX OCHOBAX STOW HAy4YHOW
OMNCLMNNHBI, €6 0COBEHHOCTSAX, CBS3M C APYrMMU HayKamMu U ee NPaKTUYeCKO 3HAYMMOCTU 1
nonyYyeHne HaBblKoB paboThbl C XMMUYECKOW Nocynoi 1 npubopamy xuMmyeckor nabopatopuu.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

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

OducumnnmHa XvMunga BXoONT B €CTECTBEHHO-HAY4YHbIV LMK, ero BapuaTtusHyto 4actb (b.2.0B.1.). Ons
N3y4eHns xmummm (obLei, HeopraHN4YeCckon 1 OpPraHNYecKo) HEOHXOANMbI 3HAHUS, NMONYYEHHbIE
oby4yatowmmuncst B cpenHein obeobpasoBaTenbHON WKOME, B YACTHOCTW, OHM JONXHbI MMETb obLiee
npencTasneHne B obnactu obuiein n HeopraHU4Yeckom XMMNKN, OU3NKK, a TaKXe BbICLIEA MaTeMaTuKN.

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

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwmne KOMNEeTEHUNN:

PacwmcbpoBka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN
OK-1 o
(0BLLEKYNbTYPHBIE CMOCOOHOCTBIO MCMOMIb30BaTb OCHOBbI OUTIOCOICKMX 3HAHWIA
KOMMETEHLIN) ANnsa hopMMPOBaAHNSA MUPOBO33PEHYECKOW NO3MLUK
BnageHnem 6a3oBbIMU 3HAHMAMU B 061aCTN MHAOOPMATMKM,
KOMMbIOTEPHbIX N MYNbTUMELUNHbBIX TEXHONOIMIA, NPOrPamMMHbIX
MK-3 CpeLncTB, MeToA0B paboTbl B KOMMbIOTEPHBIX CETSX, YMEHUNE
(npodpbeccroHanbHble cosnaeatb 6a3bl JaHHbIX U UCMOb30BaTb PECYPChl CETH
KOMMNeTeHuunm) "InTepHeT" onga uenen kaptorpadonpoBaHuns, Nony4eHns u
06paboTkM CHUMKOB, BNadeHne cpencTeamm rnobanbHoro
NO3NLMOHNPOBaHNSA

B pe3ynbtate 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

obwwme 3aKOHOMEPHOCTU MPOTEKAHUS XMMUYECKMX PeakLuii B pacTBOpax, OCHOBbI XMMUYECKOA
TEPMOAVHAMUKMN N KUHETUKI; KNACCUPUKALMIO 1 HOMEHKNATYPY OpPraHn4yeCcKux CoeanHeHni,
BaXKHelLWme Knaccbl OPraHN4eckux CoOeanHeHni, CTpoeHme, cnocobbl NonyyYeHns, ruamyeckmne u
XUMUYECKMNE CBONCTBA, OCHOBHbIE TEOPETUYECKME NPEACTABNEHUS B OPraHNYECKO XMNK,
B3aVIMHbIE NPEBPALLEHNS KTACCOB OPraHNYeCcKmX COeANHEHWIA

2. IONXeH yMeTb:
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NPUMEHSITb TEOPETMNYECKNE 3HAHMS O CTPOEHMUN, NUBMEHEHUN COCTaBa M PeakLUMOHHON CrnocobHOCTH
pearnpyrowmx BewecTs A1 npeackasaHns o0cobeHHOCTen NpoTekaHust peakLumniia, coctaBa, CTPOEHUs
1N CBOMCTB NPOAYKTOB; NoNb3oBaTbcs Nepnoanyeckor CMCTEMON; pewaTtb 3a4a4m No opraHn4eckom
XUMUK, COCTaBNSATb YPaBHEHWS peakumii, N0Ib30BaTbCs CNPaBOYHON, 0630PHOI 1 MOHOrPatUYECKOA
nuTepartypor B 06nactu opraHn4yeckom XuMuu;

3. DONXEH BnaneThb:

HaBbIKaMUN XMMUYECKOrO 9KCMEPUMEHTA C Y4ETOM NPaBU TEXHMKM 6e30MacHOCTM Npu
NCNONb30BaHUM XUMNYECKUX PeakTUBOB, aHann3a pe3ynbTatoB OMNbITOB U (OOPMYNTMPOBaHNSA
000CHOBaHHbIX BbIBOLOB; TEOPETUYECKUMUN MNPEACTABNEHNSMN OPraHNYECKON XM, 3HAHNSIMMN O
cocTtaBse, CTPOEHUN 1 CBOMCTBAxX OpraHN4eckux BewecTs, NpeacTaBnTenen OCHOBHbIX KNaccoB
OpraHNYecKnx CoOeAMHEHWI; HaBblkaMy 6e30nacHon PaboTbl C XMMUYECKOW NOCY 0.

K NpakTN4eCKOMY NMPUMEHEHWMIO NMONYHYEHHbIX 3HAHWIA NPY pelweHn NPodeccnoHanbHbIX 3a4a4y 1
NPVHATMN PELLEHWNI B XO4€ OCYLECTBIEHNS XO3ANCTBEHHOW OEATENbHOCTY, a TakXe
OTBETCTBEHHOCTb 3a Ka4eCTBO paboT 1 Hay4HyO NOCTOBEPHOCTb Pe3ynbTaToB

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 4 ceMecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 b6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
ayaMTOpHOM paboThbl,

Pasnen
Henens MX TPYA0EMKOCTb Tekywime coopmMbl
N 'DMI(\:IIL:)V,:J,I-;;LI;HH/ Cemectp cemecTpa (B yacax) KOHTpONSA
Nekunn MpakTuyeckmellabopatopHbie
u 3aHATUSA paboTbl

Tema 1. OcHOBHbIE
MOHATUS N 3aKOHbI
XuMmn. Xummsa n

1. |akonoruns. OCHOBHble 4 1 2 0
Knacchbl
HeopraHNn4eckKunx
coelnHeHnn

YCTHbI OnpocC
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

UX TpyaoeMKoCTb
NI el Cemecrpreerpa (e uaca T anponn
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60TbI
Tema 2.
KBaHTOBO-XMMMYeckoe
onucaHne CTPoeHNs
atoma. CTpoeHme
o [3NEKTPOHHbIX obonouyex. 4 1 5 0 TecTupoBaHue
" [Neproanyecknin 3akoH,
nepuoamnyeckas
cuctema O.U.
Menpeneesa

Tema 3. BBeneHue B
COBPEMEHHbIE TEOPUM
3. [XuMn4eckom cBs3n. 4 1 3 0
MexmMonekynsipHble
B3aMMOOENCTBUS

Tema 4. Xumn4yeckas

TepMoanuHamumKa v

4. [KnHeTMKa. CocTosiHMe 4 1 5 0 YCTHbI ONpocC
XUMUYECKOro

paBHOBECMS, MPUHLAN

Ne WaTtenbe-bpayHa

Tema 5. Xngkoe
COCTOSIHVE BelecTBa.
Cnocobbl BbipaxeHus
5. |[KOHUEeHTpaummn 4 1 2 0
pacTBOpPOB.
KonnuratmeHble
CBOMCTBA PacTBOPOB.

Tema 6. Juccoumnaumns
KNCNOT N OCHOBAHWA
CunbHble 1 cnabble
6. [onexTponuTi. NoHHoe 4 1 5 0 TecTupoBaHue
nponsseneHne Boabl,
BOOOPOLHbIN
nokasatenb (pH).
'maponus conen

Tema 7. KoMnnekcHble

YCTHbI ONpOC

TeCTUpPOBaHMe

coeauHeHus.
OKUCNNTENbHO-BOCCTAHABUTENbHIbIE o

7. |peakumn. Obwas 4 1 1 0 YCTHbIA OMpoc
xapakTepucTunka

MeTaJ1/10B 1 HEMETAI/10B

Tema 8. BeeneHune B
g. [opraHu4eckyio xummio. 4 1 5 0 YCTHbI ONpoc
" |OcHOBHbIE MOHATUS
OpraHn4eckomn XMMmnn
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Paspen

N [McumnnmHbl/ Hepens

Cemectp cemecTpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Moayns

Nekuunn

MpakTnyeckue

3aHATUA

NabopaTopHbie
paborbl

Tema 9. lNpepnenbHble 1
HenpegnernbHble
anndgaTunyeckue
g [yrnesonoponbi. 4
A

pomarunyeckme
yrnesonoponpbl.
["anoreHnpon3BoaHbIEe
yrneso4oponos

TecTmpoBaHune

Tema 10.
Yrnesonoponsl,
ranoreHnpon3BoaHble
yrneesonoponos?

10.

KOHTPO/NbHas
paboTta

Tema 11. CnnpTbl 1
11.|npocTble adpupsbl. 4
Anbnerngpl N KETOHbI

YCTHbI Onpoc

Tema 12. KapboHoBble
kmucnotbl. Obwme
‘InoHATNSA 06 OKCOo- 1
aMUHoKuMcnoTax

12

YCTHbI ONpOC

Tema 13. AMUHDbI U
13.|onasocoegnHeHuns. 4
MoHo- 1 oncaxapuipl

TecTmpoBaHune

Tema 14. Kucnopoa-,
asorcogepxauwmue
14.lopraHnyeckue 4
coeauHeHns,
yrnesofbl?

KOHTPO/NbHas
paboTta

Tema . UTorosas 4
doopma KOHTpoOns

3a4ert

NTtoro

16

24

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. OCHOBHbIE MOHATUSA U 3aKOHbI XMMUN. XMMUS N 3Konorus. OCHOBHbIe KNnacchbl

HeopraHu4yeckux coeguHeHuUmn
nekumnoHHoe 3aHsitne (1 yaca(os)):

OcHoBHble NoHATUS XxumMnn. AToM. Monekyna. XuMnyeckuin anemMeHT. M30TonHbIA cocTas
XMMUYECKMX 3NeMeHTOB. [pocToe 1 CrnoXHoe BelwecTBo. XMMUYECKNA 3KBUBANIEHT, 3aKOH
9KBMBANEHTOB. ArperatHoe COCTOSIHME BewecTBa. XapakTepHble 0COBEHHOCTN PasnnyHbIX
arperaTHbIX COCTOSIHWI BelecTBa. TemnepaTypHble YCNoBUS MX CyllecTBoBaHUS. MNoHsATME O
CTaHOapTHbIX ycnoeusix. [a3oBble 3akoHbl. OCHOBHbIE KNACChl HEOPraHNYEeCKNX COeaNHEHWI;
oKcuapl, rMapokcuabl, KNCNoThl, conu. Knaccudurkaums, nonyyeHune, XmMmyeckne peakumu,

MOneKynsapHble 1 rpagounyeckne gopmynbl.
npakTudeckoe 3aHsitne (2 yaca(os)):

PeweHne pacHeTHbIX 3a4a4 Ha OCHOBHbIE 3aKOHbl XUMUW.

Tema 2. KBaHTOBO-XMMMUYECKOE ONUCaHUe CTPoeHUsi atoMa. CTpoeHue aNeKTPOHHbIX
o6onouek. Meprnoaunueckunit 3aKoH, nepuoauueckas cuctema JI.U. MeHpeneesa

JNeKunoHHoe 3aHsitne (1 yaca(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 XMMUYeckmx anemMeHToB. IcTopus passutusa NoHATUS BaneHTHOCTU. PasnuyHbie
TPaKTOBKWN MOHATUS BANEHTHOCTN B COBPEMEHHOM XUMnK. BaneHTHOCTb ¢ no3uummn Teopun BC.
BaneHTHOCTb S-,p-,d-,f -anemeHTOB. [lOCTOSAHHAA 1 NepeMeHHas BaneHTHOCTW. BaneHTHOCTb u
cTeneHb OKUCNEHNS aTOMOB 3/IEMEHTOB B NX coeanHeHmsax. KonnyecTseHHble xapakTepucTunku
XuMmmnyeckmx ceasen. Nopsagok ceasn. SHeprus ceasu. nuHa ceasn. BaneHTHbln yron. CteneHb
MOHHOCTM CBA3N. PPEKTUBHbIE 3aPALbI XMMUYECKN CBA3AHHbBIX aTOMOB U CTEMEHb MOHHOCTH
cBA3n. JmnonbHbll MOMEHT cBSA3U. CTeneHb MOHHOCTN CBA3U KakK (PYHKLUNS pas3HOCTU
9NeKTPOoOTPULATENBHOCTU B3aMMOOENCTBYIOWMX aTOMOB. JNNONbHbIA MOMEHT MHOrOaTOMHOW
mMonekynbl. DakTopbl, onpeaensowme Benn4nHy AMnosibHOro MOMeHTa MHOroaToOMHON MONEKY bl.
KoHuenums rubpuansaumnm aToMHbIX opbutaneii n NpocTpaHCTBEHHOE CTPOEHME MONEKYN U MOHOB.
Ocob6eHHOCTN pacnpeneneHns aNeKTPOHHOM NNOTHOCTM r’MbpuaHbix opbuTaneit. MNpocTeiiwne TUnb
rmbpuansaumn: sp, sp2, sp3, sp3d2. MN'mbpuansaums c y4yactmeM HenoaeneHHbIX 3NeKTPOHHbIX Nap.
lMpocTpaHcTBEHHAs KOHUrypaumsa monekyn n noHos tuna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnusHue
OTTaNKNBaHWNS 3NEKTPOHHbIX Map Ha NPOCTPaHCTBEHHYIO KOHoUrypaumio Mmonekyn. Teopus
MonekynsipHbix opbutanein (MO). OcHoBHble nonoxeHus Teopun MO. SHepreTuyeckas guarpamma.
CesasbiBatowme u paspbixnaowme MO. SHepretudeckne gnarpammbl MO 0BYyXaTOMHbIX MONEKYN
anemeHTOB 2-ro nepuoga. U - n U-MO. OTHocuTenbHas yCTon4MBOCTb OBYXaTOMHbIX MONEKYN 1
COOTBETCTBYIOWMX MONEKyNnsapHbIX MoHOB. CpaBHeHue Teopuin BC n MO. BoooponoHas cBsi3b.
[Mprpona BOOOPOOHOM CBA3U, ee KONNYECTBEHHbIE XxapakTepnuctuku. Mex- n BHyTpuMonekynspHas
BO4OpOAHAs CBA3b. BooopoaHas cBA3b Mexay Monekynamm doTopoeoaopoa, BoAbl, aMMmuaka.

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

PeweHune 3agay, NOCTPOEHME CTEXMOMETPUYECKINX CDOPMY/ BELLECTB B 3aBUCUMOCTU OT BalleHTHOCTM
0b6pasyrowmx nx aToMoB.

Tema 4. Xumunueckasi TepMmoaMHaMMKa M KMHeTMKa. CoCTosiHMe XMMMYeCcKoro paBHoBeCuS,
npuHuun Jle Warenbe-bpayHa

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

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 16. 111 VHI:I
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Mporpamma aucumnnmHbl "Xumna"; 021300.62 Kaptorpadgus n reomHpopmaTka; OOLEHT, K.H. 3ustamHoBa A.B. , OLEHT, K.H. (OOLEHT)
KaabimoBa M.A. , DoueHT, K.H. (zoueHT) Kytbipesa M.I1.

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 Wartenbe.

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

PeweHne pacyeTHbIX 3a4ay Ha HaxoXOeHne TennoBbiXx aEKTOB XMMNYECKMX NpoLieccoB. Pacyet
9Heprum aktTmeaunn. iIameHeHme CKopocTr XMMUYECKOro npolecca no 3akoHy BaHT-Modgodoa.
N3yyeHune cMeleHns NONOXEHNS XMMMYECKOro paBHOBECUS B COOTBETCTBUMN C NPaBUIOM
Ne-lllaTenbe.

Tema 5. XKupkoe cocrosiHue Bewlectsa. Cnoco6bl BbipaXeHUsi KOHLL,eHTPaLMii pacTBOPOB.
KonnuratuBHble cBOWCTBa 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,
XWOKNX 1 ra3oo0bpasHbix BEWeECTB. BnmaHne Temnepartypbl, LaBNEeHNS 1 NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBOpMMOCTb. Cnocobbl BbipaxeHns CocTaBa pacTBOPOB: MaccoBas 4ONS,
MONSIPHOCTb, HOPManbHOCTb, MOMIANIbHOCTb, MONSIPHAA 40NS. DNEKTPONNTHYECKas anuccoumnaums.
BnnsHne nprpoabl BewecTsa Ha ero CnoCobHOCTb K 3NEKTPONMTUYECKOW AMccoumaumm B BOOHOM
pacTteope. MexaHunam guccoumaumun. 'vagparaumsa noHoB B pacteope. OCHOBaHUSA N KUCNOTbI C
TOYKM 3PEHUS TEOPUM BNEKTPONUTUYECKOI anccoumaumm. CunbHble 1 cnabble aNeKTPOonnThI.
CreneHb guccounauumn anekTponutos. PakTopbl, onpesensiowme cTeneHb guccoumnaunm.
OCHOBHble NpeacTaBNeHNs TEOPUN CUMNbHbIX SNEKTPONUTOB. CTUHHASA 1 KaxXylwasacs CTeneHn
anccoumaumm B pacTeopax CUNbHbIX 3n1eKTponmToB. KOHLEeHTpauns NoOHOB B pacTBope U
aKTMBHOCTb. PaBHOBeCHE B pacTBopax cnabbix anekTpnonuToB. KoHcTaHTa auccoumaumnn. daktopbi,
BAVSIOWME HA BENNYNHY KOHCTaHTbl guccounaunn. CBA3b KOHCTAHTbI AMCCOUMaLIMM CO CTEMEHbIO
avccoumaummn. 3akoH pasbasneHus. duccoumnaums Boabl. KoHcTaHTa anccoumnaummn. VioHHoe
npousseneHune. BnusHvue Temneparypbl Ha guccoumauuio Boabl. BooopooHblil nokasarerb.
MoHaTre o BydoepHbIx pacTeopax. TpyaoHOPACTBOPUMbIE SNEKTPONNTLI. PaBHOBECKE MeXay 0CaLKOM
N HacbllWeHHbIM pacTBopoM. [ponsseneHne pacTesopumocTtu. Mmaoponns conen. 'maponna conem no
KaTMOHY 1 No aHNoHy. MexaHn3m rugponusa. MonekynspHble 1 MOHHblE YPaBHEHMS r’MAponn3a
conen. CteneHb rmgponmsa. KoHcTaHTa rugponmsa.

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

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

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

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

Tema 7. KomnnekcHble coeauHeHUs. OKUCNUTENIbHO-BOCCTaHOBUTEJIbHbIE peakuun. O6uw,as
XapakKkTepucrtuka MmetajyioB U HemeTannos

neKuunoHHoe 3aHsitne (1 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
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Mporpamma aucumnnmHbl "Xumna"; 021300.62 Kaptorpadgus n reomHpopmaTka; OOLEHT, K.H. 3ustamHoBa A.B. , OLEHT, K.H. (OOLEHT)
KaabimoBa M.A. , DoueHT, K.H. (zoueHT) Kytbipesa M.I1.

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 (1 4aca(os)):

Tema 8. BBeneHue B opraHN4eckyro xummio. OCHOBHbIE NMOHATUS OpPraHN4Yeckon XuMmnmn
neKkuunoHHoe 3aHsitne (1 yaca(os)):

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

Tema 9. MpepnenbHble U HenpeaenbHble anudpaTMyeckue yrnesonopoabl. Apomarnyeckme
yrnesopopoabl. FanoreHNpou3BogHbIe Yr1eBoa0POAO0B

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

Tema 10. Yrnesogopoabl, ranoreHNpou3BoaHble yrnesonoponos?
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

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

Tema 11. CnupTbl U NpocTbie acdoupbl. Anbaernabl U KETOHbI
nekumoHHoe 3aHsitne (1 yaca(os)):

npakTudeckoe 3aHsitne (1 yaca(os)):

Tema 12. Kap6oHoBble KUcnotbl. O6uime NoHATUS 06 OKCO- U aMUHOKUCIOTax
JNeKunoHHoe 3aHsitne (1 yaca(os)):

npaktnyeckoe 3aHsitne (1 yaca(os)):

Tema 13. AMUHBbI U anazocoeanHeHuUs. MoHO- U aucaxapuabl
JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

npakTundeckoe 3aHsitne (1 yaca(os)):

Tema 14. Kucnopopa-, asotcoaepxaliuve opraHuyeckue coeguHeHus, yrnesoabl?
neKuMnoHHoe 3aHsiThe (2 yaca(os)):

npaKkTudeckoe 3aHsitne (2 yaca(os)):

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMIUHBI (MOLYNSA)

Buabl
N Paanen Cemecto| HeAens | camoctosirensHoit TpyaoeMkocTh ;%%%:L‘;‘T’:;Egg;
AucumnnmHbl pcemecrpa pab6orbl (B yacax) a60TbI
CTYLEHTOB P
Tema 1. OcHOBHblE
NMOHATUA N 3aKOHbI
XvMumn. Xumuns v
n o
1. [akonorus. OCHOBHbIE 4 OArotoska K 3 YCTHbI ONpoC
KNACCHI YCTHOMY Onpocy
HeopraHn4yeckunx
COoeanHeHuin
PeructpaumnoHHbIin HoMep BAEKTPOHHELIH
BIif VHHBEPCHTET

CTpaHV“J.a 9u3 16. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty
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KaabimoBa M.A. , DoueHT, K.H. (zoueHT) Kytbipesa M.I1.

Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 2.
KBaHTOBO-Xxnmmnyeckoe
onucaHune CTPOEeHNS
atoma. CTtpoeHune
o [3NEKTPOHHbIX obonoyex. 4 noaroToBka K 3
" MeproanYeckunin 3akoH, TECTMPOBAHUIO
nepuogmyeckas
cuctema ..
MeHnoeneesa

TecTnpoesaHune

Tema 3. BBeneHue B
COBPEMEHHbIE TEOPUU
3. [XMn4yeckom cB4a3n. 4
MexmonekynsipHble
B3aMMo0encTBus

Tema 4. Xumnyeckas

TepMOAMHaMMKa 1

4. [KuHeTVKa. CocTosiHMe 4 NoaroToBKa K 5
XUMNYECKOro YCTHOMY Onpocy

paBHOBECMS, MPUHLNM

Ie WaTenbe-bpayHa

Tema 5. Xupgkoe
COCTOSIHVE BellecTBa.
Cnocobbl BblpaxXeHus
5. [KOHLUeHTpauui
pacTBOpPOB.
KonnuratuneHble
CBOWCTBA pacTBOPOB.

Tema 6. Juccounauns
KWUCNOT N OCHOBAHWA
CunbHble 1 cnabble
6. [21€KTPONUTHI. VoHHoe 4 noaroToBka K 3
npovsseneHne Bobl, TeCTUPOBAHUIO
BOOOPOLHbIV
nokasatenb (pH).
M'moponns conen

Tema 7. KomnnekcHble
COeVHEHMSI.
OKnCnMTENBHO-BOCCTAHQBUTENbKbIE
NoAroToBka K
7. |peakumn. Obwas 4 nggMO or? o 3
XapaKkTepucTMka y y onpocy
MEeTannoB 1 HEMeTanoB

noaroToBka K 3

THbIN ON
YCTHOMY ONpocCy yc onpoc

YCTHbI ONpocC

4 noaroToBka K 3

TECTVUPOBAHMIO TecTposaHqie

TECTUPOBaHNe

YCTHbI ONpocC

Tema 8. BeeneHue B
g |OPraH14eckyio Xumuio. 4 NoAroToBKa K 5

" |OCHOBHbIE MOHATUSA YCTHOMY Onpocy
OopraHn4yeckom xmmMmu

YCTHbI ONpocC

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME

Ctpanuua 10 n3 16. — o
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Mporpamma aucumnnmHbl "Xumna"; 021300.62 Kaptorpadgus n reomHpopmaTka; OOLEHT, K.H. 3ustamHoBa A.B. , OLEHT, K.H. (OOLEHT)
KaabimoBa M.A. , DoueHT, K.H. (zoueHT) Kytbipesa M.I1.

Buaobi
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 9. lNpenenbHble K
HenpegnesnbHble
anundaTunyeckume
yrnesonopoabl. noaroToska K
9. Apomartuyeckne 4 TeCTUPOBaHWIO 2 TecTpoBanne
yrnesonopoabl.
["anoreHnpon3BoaHbIe
yrnesonoponos
Tema 11. CnupTbl 1
11.|npocTble agompbl. 4 I'Ig.TuHrgthOBoKrell 'é c 3 YCTHbI ONpoC
Anbgernabl U KETOHbI y y onpocy
Tema 12. KapboHoBbie
kucnotbl. Obwwne NOAroToBKa K .
12. 4
NOHSATMS 06 OKCO- U YCTHOMY Onpocy 3 YCTHBIN OMpoC
amMnHoKMcnoTax
Tema 13. AMUHbI 1 NOLrOTOBKA K
13.|amasocoenmHeHus. 4 TECTUDORAHMIO 2 TecTnpoBaHue
MoHo- n ancaxapuibl P
Wtoro 32

5. O6pa3soBarenbHble TEXHONOIMU, BK/lOUasi UHTepPaKTUBHbIe POPMbl 06yYeHUs
- KoMnbloTepHble npeseHTaumnm nekuuii

- JleKUMoHHOE U3N0XEHNe OCHOBBLIBAETCS Ha pPa3bope KOHKPETHbIX CUTyaLMiA.

- [Insi peweHns NpakTUYecKnx 3anad MCronb3yTCsl KOMMbIOTEPHbLIE CUMYNSLIN.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUA U 3aKOHbI XUMUN. XNMUS U 3Konorusi. OCHOBHbIe KNnacchbl
HeopraHn4yeckux coeavHeHUn

YCTHbIVI ornpoc , npnMepHblie BOMNPOCHI:

OcHoBHble NoHATUS Xxumnn. AToM. Monekyna. XumMnyeckuin aneMeHT. 30TomHbIA CoCTaB XMMUYECKUX
aneMeHTOoB. [1pocToe 1 CNOXHOoE BelwecTBO. XMMUYECKUA 9KBUBANEHT, 3aKOH 9KBMBANEHTOB.
ArperatHoe COCTOSIHUE BelecTBa. XapakTepHble 0CODEHHOCTUN Pas/INyHbIX arperatHbIX COCTOSHNIA
BelwecTBa. TemnepartypHble yCNnoBus Ux cylectsoBaHus. MNoHATME 0 CTaHOAPTHbIX YCNOBUSX.
["a3oBble 3akOHbl. OCHOBHbIE KNAacChl HEOPraHNYECKMX COeANHEHWNA; OKCUAbI, TMAPOKCUObI, KNCNOThI,
conu. Knaccudprkaums, nonyvyeHue, XmMm4eckmne peakumumn, MonekynsipHbole 1 rpacuyeckme
doopMynbl.

Tema 2. KBaHTOBO-XMMMYECKOE onucaHne CTpoeHus atoma. CTpoeHne 3neKTPOHHbIX 060/0ueK.
lNMepuoaunyeckuin 3akoH, nepuoaunyeckas cucrema .. MeHpeneeBa

TecTnposaHune , npmMMepHbIe BOMpPOCHI:

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 11 13 16. 111 YHI:I
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Mporpamma aucumnnmHbl "Xumna"; 021300.62 Kaptorpadgus n reomHpopmaTka; OOLEHT, K.H. 3ustamHoBa A.B. , OLEHT, K.H. (OOLEHT)
KaabimoBa M.A. , DoueHT, K.H. (zoueHT) Kytbipesa M.I1.

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

YCTHbIi OMPOC , NPMMEPHbIe BOMPOCHI:

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
o0bpa3oBaHuns CBA3EW NO LOHOPHO-aKLENTOPHOMY MexaHn3My. MHoroueHTpoBas cBa3b. BaneHTHOCTb
XMMUYECKMX SNeMeHTOB. IcTopumsa pa3BuTusa NOHATUS BaNeHTHOCTU. PasnuyHbie TpakTOBKM MOHATUS
BASIEHTHOCTM B COBPEMEHHOM XMMuKn. BaneHTHOCTb ¢ no3uuum Teopun BC. BaneHTHOCTb s-,p-,d-,f
-911eMeHTOB. [1oCTosiHHas 1 nepeMeHHas BaneHTHOCTU. BaneHTHOCTb 1 cTeneHb OKMCNEHNs aTOMOB
9NEeMEHTOB B UX coeanHeHnsX. KonnyectBeHHble XxapakTepucTukm XumMmyeckux cesasen. Nopsnok
cBA3UN. IHeprusa ceasn. [nvHa cea3n. BaneHTHbIn yron. CTeneHb MOHHOCTUN CBA3N. DPIEKTUBHbIE
3apsabl XMMUYECKM CBA3AaHHbIX aTOMOB U CTEMEHb MOHHOCTW CBA3W. [IMNONbHbI MOMEHT CBA3M.
CTteneHb NOHHOCTUM CBA3U KakK yHKLMSA pa3HOCTW 3N1eKTPoOTPULATENIbHOCTY B3aUMOLENCTBYOWMNX
aToMoB. [1MnonbHbIA MOMEHT MHOrOaTOMHOW Moneky bl. DakTopbl, onpeaenstowme Benn4mnHy
LMMNONbHOrO MOMEHTA MHOrOaTOMHOW Monekynbl. KoHuenums rubprnansaunym atoMHblx opbutanei n
NPOCTPaHCTBEHHOE CTPOEHUE Monekyn n noHoB. OCobeHHOCTY pacnpeneneHns aneKkTPOHHOM
MNOTHOCTW rMbpuaHbix opbutaneii. MpocTeiwne TNl rMbpuansaunn: sp, sp2, sp3, sp3d2.
Mmbpuamnsaumns ¢ yyacTnem HenodeneHHbIX dNeKTPOHHbIX Nap. MNpocTpaHCTBEHHAsA KOHMrypaums
monekyn n noHos tnna AX, AX2 ,AX3 ,AX4, AX5, AX6 BnnsHne ottankmBaHus anekTPoOHHbIX Nap Ha
NPOCTPAHCTBEHHYIO KOHCOUrypaumto monekyn. Teopusi MonekynsipHoix opbutanein (MO). OCHOBHble
nonoxexusa teopun MO. SHepretudeckas auarpamma. Cesasbiatowme n paspbixnawwme MO.
SHepreTnyeckue anarpammbl MO [ByXaTOMHbIX Monekyn anemeHToB 2-ro nepuoga. U - n I-MO.
OTHOCUTENbHASA YCTONYMBOCTb OBYXaTOMHbIX MONIEKY/ Y COOTBETCTBYIOLWMNX MONEKYNSPHbIX MOHOB.
CpasHeHnue Teopuin BC n MO. BogopogHas cesa3b. [Mpupoaa BOAOPOLHON CBA3W, €€
KONUYECTBEHHbIE XapakTepucTukn. Mex- 1 BHyTpuMonekynsapHas BogopoaHas cessb. BogopoaHas
CBSA3b Mexay Monekynamm goTopoBogopoaa, Boabl, aMmmmaka.

Tema 4. Xumunueckasi TepMmoaMHaMMKa M KMHeTMKa. CocTosiHMe XMMMYecKoro paBHoBeCcus,
npuHuun Jle Warenbe-bpayHa

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

OCHOBHble 3a4a4un XMMMYeCKon TepmoanHamuku. OnpeneneHne NPUHLMNMANbHON BO3MOXHOCTU U
MONMHOTbI NPOTEKAHUSA XUMNYECKOW peakuun. Bo3MOXHOCTM NMpakTUYeckoro OCywecTBNeHNS
XUMUNYECKOWM peakumn. Xummdeckas cuctema. BHyTpeHHAS aHeprus cuctemol. I3ameHeHne
BHYTPEHHEN 9HEPrMmn B XOA4e XMMNYECKUX npespaueHunii. NoHatme 06 aHTanbnumi. COOTHOWeEHWE
SHTaNbNUN N BHYTPEHHEN 3HEPTNN CUCTEMDI. I3MEHEHME SHTANbMMM B X04€ XUMNYECKOro
npespalenns. CtaHoapTHas sHTanbnus obpasoBaHms BewecTs. 3akoH ecca. BnusiHne
TemnepaTypbl Ha BENMYUHY UBMEHEHNS SHTANbNUK peakuuun. I3MeHeHne aHTanbnNum 1 HanpasneHmne
npoTekaHns peakuunn. [oMoreHHble U reTeporeHHble peakunn. NoHsaTne 0 CKOPOCTU XUMNYECKOM
peakummn. 3aKoH Oenctens macc. PakTopbl, ONpenenstowmne CKOpPoCTb XMMMYECKO peakLni.
KoHcTaHTa CKopoCTy XMMUYeCcKon peakumn. BnvsiHme TemMnepatypbl Ha CKOPOCTb XUMUYECKOWA
peakumn. TemnepaTtypHbIi KOIPMUUNEHT CKOPOCTU. DHEpPrus aktmeaumm. PakTopsl,
onpenensowme BENMYNHY 3HEPTNN aKTUBALMW. DHEPrns akTMBaLUmM U CKOPOCTb peakuunn.
MepexonHOe COCTOSAHME NN aKTUBMPOBaHHbI KoMnniekc. ObpaTrMble 1 HEOBpaTUMbIE XUMUNYECKME
peakuun. Xvmnyeckoe pasHoeecre. KoHcTaHTa xummnyeckoro pasHoeecusi. COBUM XMMUYECKOrO
pasHoBecus. MpuHuun Jle WaTtense.
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Tema 5. XKupgkoe coctosiHue BelecTtBa. Cnoco6bl BbipaXeHUs KOHLLeHTpaLuii pacTBOPOB.
KonnuratuBHbie CBOMCTBa pacTBOPOB.

TecTnpoBaHune , npmMMepHbIe BOMpPOChI:

LvcnepcHble cucteMbl. VICTUHHbIE pacTBopbl. TBepable pacTBopbl. [pyboamcnepcHbie CUCTEMBI.
CycneH3un. Omynbcun. KonnongHole pactsopbl. PacTBopeHue kak ponanko-xMMmn4eckuii npouecc.
Ocobble cBoOCTBa BOAbI Kak pacTeoputens. PactBopuMocTb BelecTs. PactBopeHne TBepabiX,
XWNOKNX 1 ra3oobpa3sHbix BEWECTB. BnusiHne TeMnepatypbl, LaBNeHWUs 1 NPUPOLbI BEWECTB Ha KX
B3aVMHYt0 pacTBopmMOoCTb. Cnocobbl BblpakeHns cocTaBa pacTBOPOB: MAccoBasi AONS, MONISIPHOCTb,
HOPManbHOCTb, MONSANIbHOCTb, MONSIPHAS [ONS. DNEeKTponmMTuieckas guccounauuns. BnusHmne
NPMPOLbI BEWEeCTBa Ha ero CNocobHOCTb K 3MEKTPONNTUYECKOM AnccoumaLmm B BOLHOM pacTBOpeE.
MexaHuam guccounaumn. N'mapataums noHos B pactesope. OCHOBaHMS 1 KMCNOTbI C TOYKN 3PEHNS
TEopun 3NeKTPONMTNYECcKon anccoumaumn. CunbHble 1 cnabble anekTponuTbl. CTeneHb
anccoumaumm anekTponntos. dakTopbl, onpegensowme creneHb guccounaummn. OCHOBHbIE
npencTaBfeHns TEOPUN CUNbHBIX SNEKTPONNTOB. VICTUHHASA 1 kaxywascs cteneHn guccoumnaumm B
pacTBOpax CUMbHbIX 3NEKTPONMTOB. KOHLUEHTpauusa NOHOB B pacTBOPE M akTMBHOCTb. PaBHoBecHe B
pactBopax cnabbix anekTprnonntos. KoHcTaHTa anccoumaumm. daktopbl, BAMSOWME Ha BENNYNHY
KOHCTaHTbl anccoumaumm. CBa3b KOHCTaHTbI AMccounaunm co cTeneHbio guccoumnaumnmn. 3akoH
pasbaeneHus. uccoumaums Boabl. KoHCTaHTa auccoumaumnn. VioHHoe nponsseneHve. BnusHue
TemnepaTypbl Ha aMccoumaumio Boabl. BoaopoaHblii nokasatenb. [MoHsTUe 0 6ydpepHbIx pacTBopax.
TpynHopacTBOpUMbIE SNeKTponnTbl. PaBHoBecne Mexay 0CakoM U HaCbIWEHHbIM PacTBOPOM.
[MponsseneHne pactsopumMocTu. [naponna conen. 'Maponnus conem no KatuoHy v rno aHUOHY.
MexaHuam rugponusa. MonekynsipHble 1 MOHHbIE ypaBHEHNS rnaponuaa conen. CteneHb ruaponunaa.
KoHcTaHTa rugponusa.

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

TecTUpoBaHue , MPUMepPHbIE BOMNPOCHI:
Tema 7. KomnnekcHble coeamHeHus. OKUCNUTENbHO-BOCCTaHOBUTEbHbIe peakuuu. ObLuas
XapakTepucTuKa MeTa/yIoB U HEMETaNNIOB

YCTHbI ONPOC , NPUMEPHbLIE BOMPOCHI:

Metannbl B nepuoanyeckon cucteme. Knaccudumkaumsa Metannos rno nx ouanyeckum n XuMmyeckmnm
csoncteaMm. MeTtannuyeckas n KoBaneHTHasi CBA3b B MeTannax. BnusaHue sHeprum kpuctanin4eckom
CTPYKTYpbl HA ou3nyYeckue (Temneparypa nnasneHns n KUNeHns, anekTpornpoBoLHOCTb) U
XMMyeckue (B3anmMoaencTeme ¢ BOLOW, KUCNOTaMu, Weno4yamm, HeMeTannamm) CBoMCTea MeTannos.
Koppo3sns metannos. 3aKOHOMEPHOCTU B U3BMEHEHMNWN 3NIEKTPOHHOW KOHPUIypaLmmn, BENYMH
panmnycoB, SHeprum noHmsaumm atomo. Ocoboe NoNoXeHne NUTNS. SHEPrus KPUCTaNINYeCcKon
pewweTKn, r3nYecKne n XMMMYeCKne CBoMCTBa NPocTbix BewecTs. OCobeHHOCTM B3auMOLEeNCTBUS
LWEeNOYHbIX METANIOB C BOAON B pPSALY NIMTUM - Le3ni. 3aKOHOMEPHOCTWN B CTPOEHUW 1 CBONCTBAX
(TepMunyeckast yCTON4MBOCTb, KUCNOTHO - OCHOBHbIE CBOWNCTBA ) OCHOBHbIX TUNOB COEANHEHWIA:
OKCWIO0B, NEPOKCMOOB, KapbOHATOB, N’MAPOKCUAOB 1 ranoreHnnos. dunaroHansHoe CX0ACTBO
NNTUIA-MarHui. MNMonyyeHre WenoYHbIX MeTanios N3 NPUPOLHbLIX COeANHEHUN. MPUMEHEHMNE WEeNOYHbIX
MeTansoB 1 X COeAUHEHWIA.

Tema 8. BBepeHne B opraHM4eckyro xumuio. OCHOBHbIE MOHATUS OPraHNYecKon XMmMmum

YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

Tema 9. lNpepenbHble U HenpeaenbHble anudaTnyeckue yrnesonopoabl. Apomatuyeckue
yrnesogopoabl. FanoreHNpoussoaHbIe YreBoaopoaoB

TECTUPOBAHWE , NPUMEPHbIE BONPOCHI:
Tema 10. Yrnesogopoabl, ranoreHNpou3BoaHble yrnesonopoanos?

Tema 11. CnupTbl U NpocTbie acdoupbl. Anbaernabl U KETOHbI

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Tema 12. Kap6oHoBble Kucnotbl. O6LLMe NOHATUSA 06 OKCO- U aMMHOKMUCIIOTax
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

Tema 13. AMUHBbI U anazocoeanHeHus. MoHO- U aucaxapuabl
TECTUPOBAHWE , NPUMEPHbBIE BONPOCHI:
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Tema 14. Kucnopopa-, asotrcoaepxalluve opraHuyeckue coeguHeHus, yrnesonbl?
Tema . UToroeas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
MpuMepbl BONPOCOB 3K3aMeHaUNOHHbIX B1neToB

Obwas 1 HeopraHuyeckas XumMms

1.OCHOBHbIE NOHATUSA U 3aKOHbI XMUKN. OCHOBBI ATOMHO-MONEKYNAPHOro y4eHus4, atoMbl, MONEKYbI.
KonnyecTBo BelecTBa. MOﬂﬂpHaFI Macca, 9KBMBaNEHT. 3aKkOHbl CoxpaHeHuns MaccChbl BelwecTBa,
noctosiHcTBa coctaea. ObnacTu mx NPUMEHEHUA. OcCHOBHbIe ra3oBble 3aKOHbI.

2. OCHOBHble Knaccbl HeopraHM4ecknx coeanHeHunin. Okcuabl, OCHOBaHUS, KUCNOTbI, CPeaHMe,
KMCNble N OCHOBHbIE, ABOMNHbIE, CMELAHHbIE 1 KOMMNEKCHbIE COMN: UX NONyYeHne, CBOMCTBA U
HOMeHknaTypa.

3. CtpoeHune atoma. Teopusa bopa. KsaHTOBO-MexaHU4eckas Mogenb atoma.
KopnyckynspHo-BonHoBol gyanunam. MNpuHuun HeonpeneneHHocTn eideHbepra. BonHosow
XapakTep OBUXEHUS dNeKTPoHa. dnekTpoHHoe obnako. BonHoBas dpyHkums. MNnoTHOCTb
pacnpeneneHns anekTpoHHOro obnaka B atoMe. SHepreTnyeckme ypoBHu B atome. XapakTepucTmka
COCTOSIHUS 3N1eKTPOHA B aTOMe CUCTEMOI KBAHTOBbIX YMCEN, NX PU3NYECKUI CMbICIT. DNEKTPOHHbIE
opbutanu. MNopsnok 3anonHeHNs opbutaneli B atoMe: NPUHLMN HAUMEHbLLER SHepruun, npasuna
Kneukosckoro, npuHumn Maynu, npasuno N'yHoa.

ATOMHbIE S-, p-, d-, f- OpBUTann. DNEKTPOHHAA KOHPUrypaLnsi aTOMOB M MOHOB 3/IEMEHTOB
nepmoan4eckom CUCTEMBI.
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7.3. UHTepHeT-pecypcChbl:

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

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

Poccuitcknin xumnko-aHanutnyecknin noptan - http://www.anchem.ru/
Poccuiickuin xumuko-aHanutuyeckuin noptan - http://www.anchem.ru/
Xumuk - http://www.xumuk.ru/

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

Xumundeckun goakynbtet MIY - http://www.chem.msu.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNIUHbI(MOAYNS)

OcBoeHue gucumnanHbl "XuMus" npegnonaraet UCMNOMb30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

Ha NPakTUHECKNX 3aHATUAX NpenyCcMoTpeHa AeEMOHCTpauUnAa CTydeHTaMm XNMUYECKOoW nocyna, a
Tak>Xe OCHOBHbIX B Obl XUMNYECKUX I'IpVI60pOB n annapartos.

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NnaHoM no
HanpasneHnto 021300.62 "KapTorpadus n reonHgopmaTtrka" n npogouno NoaroToBku
"eonHgopmarmka .
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