Pabouas nporpamma 3JIeKTUBHOTO Kypca

no xumuu: «IIpakruueckunii Kypc xumun. TpyIHbIE BOIIPOCHI
xumum» 11 11 kimacca paccunrana Ha 17 yac (1 yac B Heneno).

IlosicHuTeIbLHAA 3aMHCKA

DJNEeKTUBHBIN Kypc mpeaHa3HaueH i ooydatommxcs 11 kiiacca, M3y4aomux XUMHIO Ha
6a30BOM WIM NPOPHIBHOM YPOBHE. DJEKTUBHBIH KypC SBJISIETCS JIOTMYHBIM U aKTyaJbHbIM
JIONIOJTHEHUEM K OCHOBHOMY KYypCy XHMMHUU M CTaBUT CBOEW 3aJadyell C OJHOM CTOPOHBI,
yriIyOjieHue M PpacIIMpeHHe 3HAHUM CTaplIEKJIACCHUKOB I10 HauOoJiee CIOKHBIM BOIPOCAM
Kypca XuUMuU cpenHed mkonbl. C JIpyroil CTOpPOHBI 3TO OKa3aHHWE IOMOIIM B IOATOTOBKE
o0yyaroImuxcs K cjaye eIUHOro rocy1apcTBEHHOI0 IK3aMeHa 10 XMMHUHU.

Peanuzanus JaHHOTO Kypca MpeanoaracT CoueTaHue pa3HbIX (OpM H METOIOB
00y4yeHMsI, TAKUX KaK JIEKIIUH, CEMUHApBhl, CAMOCTOSITeNIbHAs padoTa.

B kanengapHo-TeMaTU4ECKH IJIaH Kypca BKIIOYEHB! 2 MPpaKTHYecKHe padoThl:

1) CgpoiicTBa KJIaCCOB HEOPraHMYECKHMX BEIICCTB: OKCHIbI, TUAPOKCHIBI, COJIN

2) KauecTBeHHbIC PeaKIlui B OPraHMYECKON XUMHUH
BrinonHeHne peaJbHOr0 XMMHUYECKOTO 3KCIEPUMEHTA IO3BOJIUT YYaLIUMCS 3aKpENUTh U
CHUCTEMAaTU3UPOBATH ITOJYYEHHBIE 3HAHHUS.

Crioco6 koHTpons 3HaHUH — Oe3oueHouHbId. IlopTdonno ywamierocs BKIHOYaeT B
ceOsi: BBICTYIJICHMS HAa CEMHHapax, BBIIOJHEHHE IPAKTUYECKUX pPAOOT, BHIIOJHEHUE
KJIACCHBIX 3a/laHuil 1o TeMaMm Kypca. [lo OKOHYaHMM 3JEKTHMBHOIO Kypca oOyvaromuecs
MOJIYYArOT «3a4€T» UM «HE 3a4eTH.

Ilesib 3JIeKTHBHOIO Kypca - TIOJArOTOBKA 00YYalOLMXCsl K €IMHOMY TOCYJapCTBEHHOMY
DK3aMEHY 110 XUMUHU.

3agaun:
1. JluxBupanus npoOeIoB B 3HAHMSIX;
2. Konkperuzanus, ynpoueHue M yriyOjaeHHe 3HaHUM 1Mo Haubojee CIOXKHBIM
BOIPOCAM IIKOJIBHOIO Kypca XUMHH;
3. Pa3ButHe ymeHHs JIOTMYECKH pacCyXkJaTh, IUIAHUPOBaTh, AU (HEepeHIupoBaTh,
yCTaHaBIMBATh NPUUNHHO-CJIE/ICTBEHHBIE CBS3H;
4. Pa3BHUTHE HABBIKOB CAMOCTOSITEIbHOMN paboTHI,
5. Pa3BuTMe  mOpaKTHMUECKUX  yMEHUHW U HABBIKOB  MpPU  BBHIIOJHEHUH
DKCIEPUMEHTAJIbHBIX 3a1aHNN
TemaTnyeckuii mjian
Ne Tema Kon-Bo
n/n qac
1 Knaccugukanus HeopraHn4ecKux U OpraHn4ecKUX COeIMHEHHH o coctaBy 1 | 1
cBoyicTBaM. MeXyHapoaHas ¥ TpUBHAJIbHAs HOMEHKJIATypa
2 CBolicTBa KJ1acCOB HEOPTAHUUYECKUX 2
COeIMHEHMI:0KcH b, conu,ruapokcuabl. I Ipaktuyueckas padora Nel.
3 I'uaposns cosnei,0MHAapHBIX COSAMHEHUH,B3aMMHOE YCUIICHHE THAPOIN3a 2
4 OBP B Heoprannueckoi 1 OpraHn4ecKod XUMHH 4
5 DNEeKTPOIN3 COJNEH,IIIEKTPOXUMUIECKUE CTIOCOOBI TIOTYICHUSI HEOPTAaHMYECKUX | 2
BELIECTB
6 KoMriuiekcHble cOeqIMHEHNS 1




7 OCc0OEHHOCTH AJIEKTPOHHOTO CTPOCHHS M XMMHYECKUX CBOWCTB YTJIEBOJIOPOJOB | 1

8 OCcoOEHHOCTH PIIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOMCTB 1
KHCIIOPOJICOICPKAIIUX COeTMHEHUN

9 [Ipaktuueckas padbotaNe2 . KauecTBeHHBIE pEaKIIMU B OPraHUYECKON XUMHUH 1

10 OcoOEHHOCTH PIIEKTPOHHOTO CTPOCHHS U XUMHUYECKUX CBOMCTB 1
a30TCOJIEPKAIIUX OPTraHUYECKUX COCAMHEHUN

11 ['eHeTnueckas CBsI3b MEK]y KJIACCAMU OPraHUYECKUX COCTMHEHUMN 1
UTOro 17

Coaeprxanue 3J1eKTUBHOIO Kypca
«TpyaHble BOnNpochbl XUMHU»

Tema 1.
Kanaccnpukanmss M HOMeHK/IATypa HEOPraHMYeCcKHMX M OpPraHMYecKMX BellecTB
(1uac).

Krnaccugukanys HeopraHnyeckux BELIECTB 10 COCTaBY M IO cBoiicTBam. [IpocTeie
BEUIECTBA: METAUIbI U HeMeTajulbl. AsutoTponus. Cl0XKHbIE HEOPTaHUYECKUE BEILECTBA.
bunapusie coenuHeHus. BoJgoponHble COEIMHEHUS JJIEMEHTOB TIJIaBHBIX MOATPYIIIL.
[Tonsitue ruapokcnioB. OCHOBHBIE, KUCIOTHBIE M aM()OTEPHbIE THIPOKCUIBI.

Knaccupukanusa opranuueckux BemiecTB. OOmIMe MOJEKYISpHbIE  (OPMYJIbI
M3YYEHHBIX KJIACCOB OPraHUYECKHUX BELIECTB.

Homenknarypa HeopraHM4ecKMX W OpraHMuYecKkux BemiecTB. HomeHknarypa
NIOITAK: 3amecTuTenbHas M paJuKaibHO-(QYHKUIMOHANbHas. TpuBHAlbHBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB.

Tema 2.
CpoiicTBa M MOJTy4eHHe OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BelleCTB:
OKCH/IbI, THAPOKCH/ABI, COJIM (24ac.)

CBolicTBa OCHOBHBIX, KUCIIOTHBIX U aM()OTEPHBIX OKCUAOB U THJIPOKCHUIOB.

Conu: knaccugukaiys, crocoObl MOTy4YEeHUs CPeHUX COoJiel, CBOMCTBA CpelHuX
coJiel, MOJyYeHHe KUCIBIX U OCHOBHBIX cojieil. CriocoObl IpeBpalieHns pa3IuyHbIX TUIIOB
coJiell Ipyr B pyra. [ eHeTnueckas cBA3b MEXKIY KJlacCaMU HEOPTraHUYECKUX BEILECTB.
Ilpakmuueckaa paooma Nel. «CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHHMYECKHUX
COCIUHEHUN»

Tema 3.
I'maposiu3s couieil, OMHAPHBIX COCANHEHM I, B3aMMHOE YCHJICHHE THAPOJIN3a
(24ac).

I'maponns OuHapHbIX coeauHeHWM. ['maponu3 comeil. B3aumuoe ycuieHue
rugponusa. ['maponus B OpraHMveckoil XUMHM (TUAPOJIU3 CIOXKHBIX I(QHUPOB, TU- U
MOJIMCAaXapUA0B, IENTH/IOB, TAJIOT€HONPOU3BOIHBIX AJIKAHOB).

Tema 4.
OKuCIANTEbHO-BOCCTAHOBUTE/IbHbIE PeaKIIMU B HEOPraHU4eCKoi 1
oprannveckoit xumum (4uac).

Omnpenenenne CTENEHN OKUCIEHHUS IEMEHTOB B HEOPTaHUYECKUX U OPraHUYECKHUX
BEII[ECTBAX.

Tunuyable OKUCIUTENW M BOCCTaHOBHTENH. Kiaccupukanuss OKHCIUTENBHO-
BOCCTAHOBUTENIBHBIX peakuuid. BiusHue cpeapl, KOHLEHTpaUMM M TEMIIEpaTypbl Ha
pOTEeKaHue OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX peaxiuii. OxucanTensHo-
BOCCTAHOBUTENIbHBIE PEAKIIMM B OPraHUYECKOW XHMHMH: MSTKOE U JKECTKOE OKHCIIEHHE
AJIKEHOB, OKUCJIEHUE aPEHOB, CIIUPTOB, AJIbIAETUIOB.

Tema S.




DJIeKTPOJIN3, YJIEKTPOXUMHYECKHE CTIOCOOBI MOJIyYeHU s
HEOpraHM4vecKMXx BemecTs (24ac).

DNEeKTPOIN3 KaK COBOKYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA,
KaTOJIHBIC U aHOJIHBIE TIPOLIECCHI. DJIEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH.
DIIEKTPOIHN3 MIENOYEH, KUCIOT. JIEKTPOJIU3 COJICH KapOOHOBBIX KHUCIIOT.
DIEKTPOXUMHUYECKHE CIIOCOOBI TIOTyYEHUSI HEOPTAaHUYECKUX BEIIECTB.

Tema 6. «KoMiuiekcHble coequHeHus» (14ac).

XapakTepucTuka,  HOMEHKJATypa,  CTPOCHHE,  XHMHYECKHE  CBOMCTBa

KOMILIEKCHBIX COCIMHEHUM U UX 3HaY€HUE, TPUMEHEHUE.

Tema 7.
Oc00eHHOCTH 3JIEKTPOHHOI'0 CTPOCHUS M XUMHYECKHUX CBOIICTB
yrJjesoaopoaoB (1uac).

OCOOEHHOCTH 3JEKTPOHHOIO CTPOCHMS YIVIEBOAOPOAOB (THIBI THOpPHAN3ALUM
aTOMOB yrjepoja , G - U T -CBsSI3U). XapaKTEpHble XMMHUYECKHE CBOWCTBA AJIKAaHOB,
LMKJIOAJIKAHOB, AaJKEHOB, aJKaJUCHOB, AJKMHOB M AapOMATHYECKUX YIJIEBOJOPOIOB.
VoHHBI M paguKaIbHBIA MEXaHHW3Mbl PEaKkUMid B OpraHudeckod xumuu. IIpaBuna
MapkoBHUKOBA 1 3alilieBa.

Tema 8.
OCo0eHHOCTH 3J1eKTPOHHOI0 CTPOEHHUS U XUMHYECKHX CBOMCTB
KHCJIOPOACOAepKALIUX OPraHu4YecKux Bemecrs (14ac).

OcobenHoctu 3JIEKTPOHHOTO CTPOCHHUS (bYHKLINOHATBHBIX rpyni
(TMAPOKCUIIBHOM, KapOOHHMIIBHOM, KapOOKCWIIbHOW) ¥ WX BIMSHAE Ha CBOICTBa
KHCJIOPOJCOAEPKAIUX OPraHUYECKUX COCIUHEHUI.

XapakTepHble XMMHUYECKHE CBOWCTBA MpPEAEIbHBIX OJHOATOMHBIX M MHOI'OATOMHBIX
CHHUPTOB, (DEHOJIOB, aJbJIEIU0B, KETOHOB, IPEJEIbHBIX KapOOHOBBIX KHUCIOT, CIOXKHBIX
3¢upoB.

Tema 9.

Ilpakmuueckan pabomalNe2 «KayecTBeHHbIe peaKIMU B OPraHNYecKOi XUMHUI)
(14ac).

Tema 10.

Oc00eHHOCTH JICKTPOHHOI'O CTPOCHHS M XUMHYECKUX CBOMCTB a30TCOAEPKALINX
opranuveckux Beuects (1uac).

Oco0eHHOCTH ANEKTPOHHOI'O CTPOEHHUSI aMUHOTPYIIIbI, BIUSHUE aMUHOTPYIIIBI Ha
CBOICTBA BEILIECTB.

XapakTepHble XMMHUECKHE CBOWCTBA a30TCO/IEPIKALUX OPIraHUYECKUX BEIIECTB: aMHUHOB
Y aMUHOKHCIOT. AHMWINH. [Ipo6iiema B3aMMHOTO BIMSIHUSI aTOMOB Ha IPUMEPE aHUJINHA.
Tema 11.

I'eHeTH4yeckast cBA3b MEKIAY KJIaCCAMH Oprannvyeckux Bemecrts (14ac).

['enernyeckass cBA3b  Mexay  yriaeBopopoaamu. KoHcTpykTuBHBIE U
JECTPYKTUBHBIE PEAKIIMH.

B3aumocBs3p MeXIy YIVIEBOJAOPOJAMU U KHUCIOPOJCOAEPKALUIUMH  COETUHEHUSIMHU.
Peakuuu ranoreHMpoBaHMs M JETAJIOT€HHUPOBAHMSA, THApaTallMM M JETWApaTaluy,
TUIPOTAJIOreHUPOBAHUS U JIETHIPOTaIOr€HUPOBAHMSL.

B3aumocBsI3p MEXIy KHCIOPOACOAEPKAIIMMU M a30TCOAEPKALIUMH OPraHUYeCKUMH
BEIIECTBAMH.

CuHTe3 apoMaTHYeCKMX OpPraHMYECKHUX BEIIECTB.

KanennapHo-TtemaTnyeckoe nJiaHHPOBaHUe



Ne Tema Kon- Jlama
n/n 80 uac nau gaxm

1 Knaccugukarus HeOpraHn4ecKix 1 OpraHndecKux 1
BEIIIECTB 110 COCTAaBY M CBOMCTBaM

2 Homenknarypa HEOpraHMUECKUX ¥ OPraHUIEeCKIX 1
BEIIECTB

3 CBOIICTBA U MOJIyYE€HUE OKCHJIOB M THIIPOKCUIOB 1

4 Comu.IIpaktudeckas padoraNel «CBoiicTBa Ki1accoB 1
HEOPraHMYECKUX BEIICCTB)

5) ['upponus coneit 1

6 ['maposnn3 B OpraHundecKoOil XUMHH 1

7 CreneHpb OKUCIIEHUS B OPTaHUUYECKUX U 1
HEOPraHMYECKUX BEIIECTBAX

8 Knaccudukanus OBP. TunuvHbIe OKHCTUTEN U 1
BOCCTAHOBUTEIIN

9 OBP-MeTo1 2JIeKTpOHHOTO OastaHca 1

10 OBP B oprannueckoil XUMHH 1

11 OnekTposn3.KaTogHpie 1 aHOAHBIE MPOLIECCHI. 1

12 DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH 1

13 KomruiekcHble coequHeHNs 1

14 Oco0EHHOCTH CTPOCHUS KUCIOPOACO ISP KAIINX 1
OpPraHUYeCKUX BEIICCTB

15 [TpakTideckas padorta No2.»KauecTBeHHBIC peaKINH B 1
OPraHUYeCKON XUMHI)

16 OCOOEHHOCTH CTPOEHUS a30TCOAEPIKALINX 1
OpPTaHWYECKUX BEIICCTB

17 ['eHeTHyeckas CBSI3b MEXAY KJaccaMH OpraHUYeCKHX 1
BEIIECTB

ITo okoHYAHMM JIeKTHBHOTO0 Kypca « TpyaHbIe BONPOCHI XHMHI», 00y4aIOIIHeCs T0JKHbBI:
3namv/nonumamo:

POJIb XUMUU 6 eCIeCcmE03HaHUUL, €€ CBSA3b C APYTUMHU €CTECTBEHHBIMU HAYKAMH,
3HaYECHHE B )KU3HU COBPEMEHHOI0 O0IIECTBa;

8adiCHetiuue XumuyecKue NoHAmUsA. BEIEeCTBO, XUMUYECKHUH 3JIEMEHT,aTOM, MOJIEKYJIA,
Macca aTOMOB M MOJIEKYJI, MOH, PaJNKal, AJUIOTPONUS, HyKJIUIbI U U30TOIIBI;

aTOMHBIE S-, P-, d-opOuTanu, XUMUUECKas CB3b, AEKTPOOTPHLIATEIHLHOCTB,
BAJICHTHOCTh, CTETIEHb OKUCJICHHUs, THOpUAN3aLus opOuTaeil, mpocTpaHCTBEHHOE
CTPOEHHUE MOJIEKYJI, MOJIb , MOJISIPHAs! Macca, MOJISIPHBII 00beM, BellecTBa
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHUSI, KOMIUIEKCHBIE COEIUHEHHUS,
JIUCIIEPCHBIE CUCTEMBI, ICTUHHBIE PACTBOPBI, IEKTPOJIUTHYECKAS] TUCCOLUALINS,
KHMCJIOTHO-OCHOBHBIE PEAKIUU B BOJHBIX PACTBOPAX, THIPOJIN3, OKUCICHUE U
BOCCTaHOBJIEHHUE, JJIEKTPOJIN3, CKOPOCTh XUMUYECKON PEAKIINN, MEXaHU3M PEAKIINH,
KaTaJlu3, TeII0BOH 3((eKT peakuu, SHTAIBINS, TEIJI0Ta 00pa30BaHMs, SHTPOIIHS,
XUMHYECKOE PABHOBECHE, KOHCTAHTA PABHOBECHS, YTIIEPOIHBIN CKEIET,
(GyHKLIMOHATIBHAS TPYIIA, TOMOJIOTHS, CTPYKTYpHAs U POCTPAHCTBEHHAS U30MEPHS,
OCHOBHBIE THIIBI PEAKIINI B HEOPTaHUYECKOW N OPTaHUYECKON XMUMUH;

OCHOBHbIE 3aKOHbL XUMUL: 3A4KOH COXPAHEHHS MACChI BEIECTB,IEPUOANUECKUN 3aKOH,
3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABoraapo, 3akoH ['ecca, 3aKOH AeMCTBYIOLIMX Macc B
KHHETUKE U TEPMOJNHAMUKE;



®  OCHOBHblEe MEeopUU XUMUU. CTPOEHUS aTOMa, XUMUYECKON CBA3H,3JIEKTPOIUTHUECKON
JUCCOLIMAIIMU, KUCJIOT U OCHOBAHUMN, CTPOCHHSI OPraHUYECKUX COeTMHEHUH (BKIIIOUast
CTEPEOXUMHUIO), XUMUYECKYIO KHHETUKY U XUMHUYECKYI0 TEPMOIUHAMUKY

® Kuaccugurayuro u HOMeHKIamypy HEOPraHMUECKUX U OPraHUUYECKUX COCTUHEHHUIA;
3HamMb NPUPOOHbBIE UCMOYHUKU YTIIEBOJOPOJIOB U CIIOCOOBI UX MEepepadoTKH;

® 3Hamb OCHOBHBIE MPO(EcCHr U 00pa30BaTEIbHBIC YUPEKACHUS, OCYIIECTBISIONINE
MOJITOTOBKY B 00JIACTH XMMHHU U IKOJIOTHH;

Ymetb onpedename:

® BAJICHTHOCTb U CTEIIECHb OKUCIICHUS XUMHUYECKUX JIEMEHTOB, 3apsi/i HOHA, TUIL
XUMHMYECKOH CBSI3H, IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI, TUIl KPUCTAUINYECKOU
pELIETKH, XapaKTep Cpebl B BOJHBIX PaCTBOPax, OKUCIUTENb U BOCCTAHOBUTEID,
HalpaBJIeHUE CMEIIECHUS PAaBHOBECHUS T10]] BIUSHUEM Pa3IUYHbIX (aKTOPOB, U30MEPbI
Y TOMOJIOTH, IIPUHAIJIEHOCTh BELIECTB K Pa3IMYHbIM KJlaccaM OpraHuYeCKHX
COEUHEHMI, XapaKTep B3aMHOTI'0O BIMSIHUS aTOMOB B MOJIEKYJlaX, TUIIbI PEAKIIUH B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU

Xapakmepu3zoeamp:

e S-, p-u d-onemenmol no ux nonodicenuro 6 nepuoandeckoi cucreme .M. Menneneesa;
00111e XUMHUYECKHE CBOMCTBA METAJIOB, HEMETAJIJIOB, OCHOBHBIX KJIaCCOB
HEOPraHWYECKUX COCANMHEHNI; CTPOCHHUE U CBOMCTBA OPTaHUYECKUX COEIUHECHUI
(YyrneBomopo0B, CIUPTOB, ()EHOJIOB, albIACTUIOB U KETOHOB, KAPOOHOBBIX KUCIOT,
aMHUHOB, aMUHOKHUCJIOT U YIJIEBOJOB,

BbINOJHATH XMMHYECKHIT IKCIIEPUMEHT M0:

® pacrno3HaBaHWIO Ba)KHEWIINX HEOPraHMYECKUX U OPTraHUYECKUX BELECTB; MOTYyUYEHHUIO
KOHKPETHBIX BELIECTB, OTHOCALIUXCS K U3YYECHHBIM KJIacCaM COEIUHEHUH;

® MNPOBOAWTH pacyeThbl 10 XUMUYECKUM (POpMyJIaM U ypaBHEHUSM PeaKiuii,

® 1CIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH Ul 00pabOTKU U niepeaun nHpopMaluu
U €€ IPEeCTaBICHUS B Pa3IUUHBIX (popMax.

Pekomendyeman numepamypa:
I"abpuensn O.C. «Xumus.IIpopunbHelil ypoBeHb: y4eOHUK A

o0mieoOpa3oBarenbHbIX yupexaeHui. I 1kmace».M.:Ipoda,2011

["abpuensn O.C. «Xumus.bazoBslil ypoBeHb:y4eOHUK IS

o01eobpazoBaTenbHbIX yupexkaenui. 1 1 kimacen.M.: [Ipoda,2010

Xumus: EI'D: YuebHo-cnpaBounsie Matepuansl ais 11 knacca (Cepust

«UTorosrit koHTpOk: EI'D»). M.; CII6.: [Ipocsemenue, 2011.

Xumus: KTM: KonTponbHo-TpeHnpoBouHble Matepuainsl 1is 11 knacca (Cepust

«HTOroBBIN KoHTposb: EI'D»). M.; CII6.: [Ipocsemenue, 2012.

Xnmusa: KTM: KonTponbHO-TpeHHpoBOUYHBIE MaTepuansl aias 11 kiacca

(Cepus «Htoroserit koHTponb: EI'D»). M.; CII6.: IIpocemenue, 2013.

H.D. BapaBBa «XuMmus. Beck MIKOIBHBIN Kype B cxeMax U Tabmumaxy». M.

«9kemo».2014r.

A.A. Kapuosa, A.H. JleBkun 3agauauk mo xumusi, 11 k1. XumMudeckuit
muneit. [Ipoduneueiii ypoBeHs. M. « Benrana-I'pad» 2012

Hnmepnem-pecypcor:

1. I'abpuensan, O.C. Xumus : 1 1kmacc: 3JIeKTpOHHOE Y4eOHOE U3aHue | MYJbTUMEIUITHOE



npunoxenue kK yaeOHuky O.C. ['abpuensHa. — pesxum J1ocTyma :
http://www.drofa.ru/catnews/dl/main/chemistry

2. Enunast kosutekiusi u@poBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexxum nocryma:
http://school-collection.edu.ru

3. DIeKTpOHHBIE MPUIIOKEHUS K YIeOHHKY. — PexxuM mocryna :
http://www.drofa.ru/cat/product865.htm

4. Anxumuk (http://www.alhimik.ru/) - onuH 13 JTy4dmmx caiiToB pycCKOSI3bIYHOTO
XHUMHAYECKOTro MIHTepHeTa OpUEHTHPOBAHHBIN HAa YUUTENS M YUCHUKA, IPETIOIaBaTeIIs U
CTY/ICHTA.

5.Konrpen - Xumus aas Beex (http://kontren.narod.ru). - nadopmaimoHHO-00pa3oBaTeIbHbII

CaMT JJIs TeX, KTO U3y4aeT XUMHIO, KTO €€ IIPEIMOJIAeT, s BCEX KTO HHTEPECYETCsl XUMUEH.




