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MosAscHUTeNnbHanA 3annUcKa

PaGouas mporpamma 31eKTpOHHBIX KOHCYIbTami «30panHbie BOPOCH
XUMHUWY» pa3paboTaHa I yYCHHKOB CPEeTHUX 00IIe00pa30BaTeIbHBIX
yupexxaeHuit. OHa cocTaBieHa Ha ocHOBe [IpuMepHoOIi mporpaMMBbl CPETHETO
(moxHOTO) 0611IETO 0Opa30BaHuUs O XUMUU, (perepanbHOr0 KOMIIOHEHTA
['ocymapcTBeHHOTO cTaHgapTa O0IIero 00pa3oBaHus, IPOTPaMMBbI Kypca XHMHUH
st 11 kimaccoB o01eo6pazoBarenbHbix yupexaenuit (aBrop O.C. ["'abpuensin).
Kypc paccuutan Ha 24 yaca.

OcCHOBHOE cofiep)KaHHe MPOTPAMMBI COCTaBIISIET COBPEMEHHOE
IpEeCTaBIIEHUE O CTPOSCHUH BEIIECTB M XUMUYECKUX Tpolieccax, 00001eHne o
KJIaccax OPraHUYEeCKUX U HEOPTAaHWYECKUX COSAMHEHUN U X CBOMCTBAX.

[enu xoucynremayuii:

- IOBBIIIICHUE KaUeCTBA 3HAHUN YUYCHUKOB TIO XHUMHH,

- pa3BUTHUE TIO3HABATEIHLHBIX HHTEPECOB U MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH
BBIITYCKHUKOB B MTPOIECCE MPUOOPETCHUS 3HAHUN C UCTIOIH30BAaHUEM Pa3IMIHbIX
UCTOYHHKOB HH(pOpMaIiu

3aoauu:

- c1oco0CTBOBATH MPOYHOMY YCBOCHUIO OCHOB XMMHUYECKUX 3HAHUHN
(3aKOHOB, TIOHATHH, (haKTOB),

- opmMupoBaTh yMEHUs, HABBIKUA B PEUICHUU KOHKPETHBIX XMMUUECKUX 33124
Ha OCHOBE TMOJTYYCHHBIX 3HAHUM,

- pa3BUBaTh UHTEPEC PEOST K MPEAMETY U CTUMYJIUPOBATH UX K
CaMOCTOSITEIIbHOU I03HABATEIIBHON AEATEIbHOCTH,

OcHo8HbIMU UdeAMU KOHCYTbMAWUIL AGIAIOMCA:

- U3y4YEHHE 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U BHYTPEHHETO
CTPOCHUS.

- MIOHMMaHNEe HEPa3phIBHOCTU B3aUMHOM CBSI3U MPUPO/IbI BELIECTBA U €TI0
CBOMCTB.



TemaTnyecknii mjia”H KoHcyabTanuili «A30paHHbie BOPOCHI XUMHID)

Tema KosundecTBoO
JacoB

1. CTpoeHue BemnecTBa. 2

1.1.Ctpoenue aTtoMa U B3auMOCBS3b C OKpykatomum | 1
MUPOM

1.2.Xvumuyeckast CBSI3b B IPUPOJIE

2. XuMHYeCKHEe peakuum

2.1. Kunernka peakiui.

2.2 .Peaxkiiu noOHHOro oOMEHa B KU3HU

2.3.I'maponmn3 ObITOBBIX PACTBOPOB .

NINDNFPRFL O

2.4.0OKuCIUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIIUU B
IMOBCEIHEBHOM KU3HU

2.5.0nekTponu3 yanoOpeHuit

3. Heoprannyeckasi XuMusi

3.1 . Knaccudukarus HeoOpraHM4eCKUX COeTUHEHUN

3.2.CBoiCTBA KJIaCCOB HEOPTaHUYECKUX COCAUHECHUI

4. Oprannyveckasi XuMHusl.

4.1 Knaccudukanys OpraHM4eCKuX COeTMHEHUN

WWOIWINOTIN

4.2 .CTpoeHHE OPTaHUYECKHUX BEIISCTB M PEeaKIIMOHHAS
CIIOCOOHOCTH

[HEN

4.3.MexaHu3MBbl peakiuii B OPraHU4e€CKON XUMUH

4.4.CBONCTBA KJIACCOB OPTaHUYECKHUX BEIIECTB 2

24 yacosB
COILEPKAHUE ITPOI'PAMMBbBI
Tema 1. CTpoeHue BemecTBa

1.1.Ctpoenue aToma u nepuoanyeckuii 3axon JI. . MenaeneeBa
OcHOBHBIE CBEICHUS O CTPOCHUU ATOMA.

Anpo: npoTOHBI U HEUTPOHBI. I30TOMBI. DAEKTPOHBI. DNEKTPOHHAS
o0osouka. DHEepreTudecknii ypoBeHb. OCOOCHHOCTH CTPOSHUS AIMEKTPOHHBIX
000JI0YEK aTOMOB JIEMEHTOB 4-TO M 5-TO IEPHOIOB TIEPUOANICCKON crCcTeMbI J1.
N. Menneneea (nepexoaHbix 31eMeHTOB). [lonsTre 00 opOuTtansix. s- u p-
opouTan. DNEKTPOHHBIC KOHPUTYPAIIH ATOMOB XUMHUYECKUX JIEMEHTOB.
[Tepuonnuecknii 3axoH /. 1. MeHeneeBa B cBETE€ YUEHHS O CTPOCHU U aTOMA.
Otkpeitue . 1. MenaeneeBsiM niepuoanydeckoro 3akona.llepuonnueckas
cuctema xuMuieckux anemeHnToB JI. 1. MenneneeBa — rpadudeckoe oroOpaxe-
HHE NIEPUOANYECKOTO 3aKOHA. PU3NYECKUN CMBICI OPSAKOBOTO HOMEpPA
3JIEMEHTA, HOMEpAa MEPUOAa U HOMEpa rpyniibl. BaneHTHbIe 351eKTpOoHBI. [IprudnHb




M3MEHEHHUsI CBOMCTB JIEMEHTOB B NIEPUOIaX U IpyIax (TJIaBHBIX
noarpynmnax).llonoxenue Boopo/ia B IEPUOIUUECKON CUCTEME.
1.2. Xumuueckasi CBA3b.

Nonnas xumuueckas cBsi3b. Katronsl u annonsl. Kitaccudukanus nOHOB.
HNounnbie kpuctaiummueckue pemeTku. CBONCTBA BEIIECTB C ITUM TUIIOM
KPHUCTAJUIMYECKUX pemeToK. KoBalleHTHas XUMUYecKas CBA3b.
DIEeKTpOOTpULATENBHOCTD. [ToMgpHas U HENMONIsIpHASA KOBAJICHTHBIE CBSI3H.
Junons. [TongpHOCTH CBA3M U MOMSIPHOCTH MOIEKYJIbl. OOMEHHBIN U JJOHOPHO-
aKIIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJEHTHOMN CBsI3U. MoOJeKysIpHbIE U
aTOMHBIC KpUCTAIIINYECKHE pemieTkr. CBOMCTBA BELIECTB C ATUMU TUIIAMU
KPUCTAJUTMYECKUX penieToK. Metammndyeckas Xumudeckast cBsi3b. OcoOeHHOCTH
CTPOEHHUS aTOMOB METAJUIOB. MeTaJuinuecKasi XMMUYECKasl CBA3b U METAJJINUeCKast
KpUcTajuindeckas peuierka. CBONWCTBA BEMIECTB C TUM TUIIOM CBsI3U. BojgopoaHas
XUMUYECKAs CBSI3b. MEXMOJIEKYIISIpHAS M BHYTPUMOJICKYJISIpHAS BOJOPOAHAS
CBSI3b. 3HAUCHUE BOJOPOHOM CBSI3U Il OPTaHU3AIMHI CTPYKTYpP OMOTIOJIMMEPOB.
CocraB BeniecTBa 1 cmeceid. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIISIPHOTO
CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA COCTAaBa BEILIECTB.

Tema 2. XumMnuyeckue peakuuu .

2.1. Knaccugukanus peakmuid.

Kuneruka peaxiuii. Peakuuu, uaymue 6€3 U3MEHEHHUsI COCTaBa BEILIECTB.
ANoTponus U aJJIOTPOIHBIE BUIOM3MEHEHUS. [[pUUMHBI aJIJIOTPONIUK HA IPUMEPE
mMoauduKanui Kuciopoma, yriepoaa u gochopa. O30H, ero Ouonoruueckas
poiib.M3oMeprl 1 n3oMepus. Peakunu, nayume ¢ U3MEHEHHEM COCTaBa BEILIECTB.
Peakiuu coequuenus, pa3ioKeHus, 3aMeIeHUsI 1 0OMEHa B HEOPTaHUUYECKON U
OpraHUYecKor XUMHH. Peakiuu sk30- U 3HA0TepMHUUEcKUe. TernoBoit a¢dexr
XUMHUYECKOW PEAKIINU U TEPMOXMMHUYECKUE YpaBHEHU. Peakunn ropenus, Kak
YaCTHBIN cilyyall SK30TEpPMUYECKUX peakiuil. CKOpOCTb XUMHUYECKON PEaKIIUH.
CKOpOoCTh XUMHUYECKON peakinu. 3aBUCUMOCTb CKOPOCTH XUMHUECKON peaklnu OT
MIPUPOBI PEATUPYIONINX BEIIECTB, KOHIIEHTPAIUH, TeMneparypsl, O0paTuMocThb
XUMHYECKUX peakiuii. HeoOpatumpie 1 00paTUMble XUMUYECKHUE PEAKIIHH.
CocTostHIe XUMHUYECKOTO PABHOBECHUS JIJIs1 OOPATHMBIX XUMHUECKUX PEAKIIUN.
Cnoco0bl cMenIeHnss XUMUYECKOTO PAaBHOBECHS.

2.2. Peakuuy HOHHOT0 OOMeEHa.

DNEKTPOJIUTHI U HEANEKTPOIUTHI. DIEKTPOIUTHYECKAS JUCCOLUALINS.
Peaknun nonnoro oomena. Ycaosus teuenuss PO no xonma. Kucnotsr,
OCHOBAHMS U COJIA C TOYKH 3PECHUS TEOPUH EKTPOIUTHYECKON TUCCOLHUAIUN.

2.3. I'mapoaus .

IM'uaponus oprannveckux U Heopranndeckux coeaguHenuii. HeoGpatumerit
ruApoau3. O0paTuMblid TUAPOIU3 coliei. [ uApOoIu3 OpraHn4ecKux COeAUHEHUN U



€ro NpPakTH4YEeCKOE 3HAUYCHUE JJIS MOTYYEHHUS TUAPOJIU3IHOTO CIUPTA U MbLIA.
buonorudeckas posib ruiposin3a B MIACTUHYECKOM U SHEPTETUYECKOM 0OMEHE
BEILIECTB M YHEPTUU B KIIETKE.

2.4. OKHCINTETBbHO-BOCCTAHOBUTEIbHbIC PEAKIMH.

Crenens okucnenus. OnpenesieHre CTeNeHU OKUCICHUS 110 hopmylie
coenuHenus. [lonaTre 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.
OkucneHre U BOCCTAaHOBIICHUE, OKUCIUTEIb U BOCCTAHOBUTENb. MeToa
ANIEKTPOHHOTO Oananca. Metoa noiaypeakuuid.

2.5.2qeKTposu3.

DIIEKTPOJIN3 KAK OKUCIUTEILHO-BOCCTAHOBUTEIBHBIN MPOIIECC. DIEKTPOIU3
pac- IUIaBOB U pacTBOPOB Ha MpumMepe xyopuaa Hatpus. [Ipakruyeckoe
MPUMEHEHHUE JICKTPOIU3a. DICKTPOIUTHUECKOE MOTyUEHNUE ATFOMUHUA.

Tema 3.Heoprannueckasi Xumusi.

3.1. Knaccugukanusi HEOPraHUYECKUX BelIeCTB.

Knaccuduxanus npocteix BemecTB. Mertaiisl. B3anmoieiicTBue MeTaaioB ¢
He- MeTajutamMu (XJIOpOM, Cepoi U KUCIOpoaoM). BzanmonecTBre MIeI0UHbBIX U
IEJIOYHO3EMENIBHBIX METAJIJIOB C BOAOW. DIEKTPOXUMUYECKUH Psi HAIPSIKEHUN
MeTaJuioB. B3anmonaeiicTBre METAINIOB € paCTBOPAaMHU KUCJIOT U COJIEH.
AmtomuHoTepmusi. BzanmoencTBrue HaTpus ¢ 3TaHOJIoM U (peHosmom. HemeTamnsl.
CpaBHUTEIbHAS XapaKTEPUCTHKA TaJIOTEHOB Kak Hanbojee TUITMYHbIX
npeacTaBuUTeNe HeMeTauioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAJIOB
(B3auMOJIeMCTBHE C METAJIAMHU U BOJIOPOA0M). BoccTaHOBUTEIBLHBIE CBOMCTBA
HEMETAIUIOB (B3aUMOJICHCTBUE C 00JIee ANEKTPOOTPUIIATEILHBIMU HEMETANIAMU U
CJI0’KHBIMHU BEIIECTBAMU-OKUCTUTENSAMH ). KUCIOTHI HEOPraHMYECKUE U
oprannudeckue. Kinaccudukanus kuciaor. OCHOBaHUS HEOPTaHUYECKUE U
opranndeckue. OcHoBanus, nx knaccudukanus..Conu. Knaccuduxamms conei:
cpenHue, Kucible U ocHOBHBIEl IpencTaBuTenu coner U ux 3HadeHue. XJIopua
HaTpHsl, KapOoHaT KaibIus, hocdart Kanblus (CpeTHUE COJH); TUAPOKAPOOHATHI
HATpHsI 1 aMMOHHUSI (KHUCIIBIE COJN); TUpokcokapoonat meau (II) — mamaxur
(OCHOBHas COJb).

3.2. CBoiicTBa KJIACCOB HEOPraHMYECKUX BEIEeCTB.

XHUMHUYECKHE CBOMCTBA KHUCJIOT: B3aUMOJICMCTBHE ¢ METAlJIaMU, OKCHJIaMH
METAJIJIOB, THAPOKCHIAMU METAJJIOB, COJIIMH, CIUPTaMU (peakuus
stepudukaimu). OcoObie CBOMCTBA a30THOW W KOHIIGHTPUPOBAHHOW CEPHOM
KUCJIOThl. XMMHYECKUE CBOMCTBA OCHOBAHMI: B3aUMOJICMCTBUE C KUCIOTAMH,
KHUCJIOTHBIMU OKCHaMU U coyisiMU. Pa3nokeHne HepacTBOPUMBIX OCHOBAHUH .
XUMHYECKHE CBOMCTBA COJICH: B3aNMOJICUCTBUE C KUCIOTaMH, IICJI0OYaMH,
MeTajilaMu U cosiMu. .KaduecTBEHHbIE peakiu Ha XJIOpUI-, Cyiabdart-, u
KapOOHAT-aHUOHBI, KaTUOH aMMOHUs, KaThoHbI xkene3a (1) u (III).I'enetnueckas



CBA3b MEKly KJIACCAMH HEOPTaHWYECKUX U OPTaHUYECKUX coenHEeHUM. [lonsaThe
O T€HETUYECKOH CBSI3U U I'€HETUYECKUX psfax. [ eHeTHYecKui psag Merasia.
I'eneTnueckuii psg HeMeTasUIa.

Tema 4. Oprannyeckasi Xumus.

4.1.Knaccupukanuss OpraHm4ecKux coeAMHEeHHIA.

Yraeogopoasl. Ankanbl. [{uknoankanbl. AJKEeHbI. AJIKaJUCHbI. AJKUHBI.
Apenbl. Homenkiarypa yriaeBogopooB. Kparasie cBsi3u. 3aMECTUTENH.
Panukansl. TpuBnanbHble Ha3BaHUs BellecTB. PyHKIMOHAIBbHAS rpymnna. CIUPTHI.
Anbperunsl. KapOonossie kuciotsl. [Ipoctbie u cnoxubie 3¢upbl. Cosid. AMUHBI.
AMHUHOKUCHOTHL. YrieBoasl. benku. XKupbl. 130Mepbl U TOMOJIOTH.

4.2. CTpoeHne OpraHn4ecKuxX BelecTB U PeaKINOHHASA CIIOCOOHOCTb.

['uOpuauzanus aroma yriepoaa. I ubpunnesie opoutanu. BaneHTHsIi yrod.
Jlnuna cBsizu. Bunbl nepekpbIiBaHus BAJIGHTHBIX opOUTaneil. JIeKTpOHHAs
IUIOTHOCTH B MOJIEKYJIax .DNeKTpoHHbIe 3P dekThl. UTHAYKTUBHBIN 1 ME30MEPHBIHT
3 PeKThI.

4.3. MexaHu3Mbl peaKkiuii B OpraHu4ecKoil XuMuM.

LenHoit paguKanbHBI MEXaHU3M peakluu. DIEKTPOPUIHLHOE
npucoeuHeHue. JIeKTpoPuiibHOe 3amelienne. PaiukanbHas moaumepu3anus.
HNonnas nonumepusanusi.

4.4. CBoiicTBa KJIACCOB OPraHUYeCKUX COeTUHEHUI.

XHUMHUYECKHE CBOMCTBA YIIIEBOAOPOI0B, KHUCIOPOACOAEPKALIUX,
a30TCOJIEPKAIIMX OPraHMYECKUX BELIECTB. [ 'eHeTnueckas CBs3b MEXY KIaCCaMU
OPTaHUYECKUX COCITMHCHUU.
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