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IHosicHUTEeNLHAA 3AIHCKA

Hacrosimmas paGouast mporpamma nmo xumun (6a3oBeiii ypoBeHb) mist 11 kimacca o4HO-
3aouHoro obyuennss MKOYVY CIII Ne 6r. EdpemoBa cocraBieHa B COOTBETCTBUH C TPeOOBAHUSIMU
denepasbHOrO KOMIIOHEHTa TrocyaapcTBeHHOro cranaapra 2004 r, IlpumepHoii mporpaMmbl
cpennero (mosHOro) obmero obpasoanuss 1o xumun (0a3oBeIi ypoBeHb) 2004, aBTOPCKOH
nporpammel O.C. T'abpuensna « Kypc xumum nnst 8-11kjmaccoB o0meoOpa3oBaTeNbHBIX
yupexxaeHuity -4-e usn. crepeorun. - M.: lpoda, 2007. - 78c.//, meronudyeckoro nucbMa «O
NPENoJaBaHNU XUMHH B YCIIOBHSIX BBENEHHs (elepalibHOrO KOMIIOHEHTa TrOCydapCTBEHHOTO
crangapTa obuiero odpasosanusy 2004r

B mporpammy O.C. I'abpuensinHa, koTopas paccynTaHa Ha | Hac B HEHeN0, BCEro 35 4acoB
BHECEHBI HEKOTOPbIE U3MEHEHUSI.

Ymenbvureno uncno vacos Ha nzydeHue temol 2 « CTpoeHHe BEIECTBa» Ha 8 4acoB, T. K. HA
€e M3y4eHHEe TaHO N30BITOYHOE KOJMMUECTBO YaCOB, & XMMUYECKasl CBS3b N3y4alach B POrpaMmMe
8 kJacca.

Yeenuueno uncno vacos Ha usyuenue temol 1 «CTpoeHue aroma» Ha 2 4aca, Tak Kak B
JAHHOM TeMe pacCMaTpPUBAIOTCSL BOIPOCHI, CBsI3aHHBIE C mepuonuueckon cucremon JIH.
MeHnneneeBa U €e HM3y4eHHE HMMEET OYEeHb OOJNIbIIOE 3HAYECHHE Il MMOHMMAHHUS OCHOBHBIX
BOIIPOCOB XUMUHU.

Yeenuueno uncino vacos Ha usyuenue temol Ne 3 « Xumuueckue peakuun» Ha 4 daca, Tak
KaK JaHHAsi TeMa SIBJIAETCS KJIF0YEBOM B KypCce XUMHUH CPENHEN LIKOJIBL, U €€ U3YYCHUE BbI3bIBAET
HauOOJIBINYIO TPYIHOCTb.

HN3yyenue xumum Ha 0a30BOM YpOBHe cpeaHero (MOJIHOro) o0imero o0pa3oBaHHs
HANPABJICHO HA IOCTHKEHHE CJIEAYIOIHUX LeJIei:

* OCBOECHHE 3HAHMH O XMMHMYECKOHW COCTABJIOIIEH €CTECTBEHHOHAy4YHOW KapTHUHbI
MHpPa, BOXKHEHIINX XUMUYECKHUX MOHATUSX, 3aKOHAX U TEOPUSIX,

* OBJIaieHHe YMEHHsIMH TPUMEHATb TOJYYEHHbIE 3HAaHUS Uil OOBSICHEHUs
pa3HOOOPa3HBIX XUMHUECKUX SIBJICHHI M CBOWCTB BEINECTB, OLIEHKH POJIM XUMHH B
Pa3BUTHHU COBPEMEHHBIX TEXHOJOTUN U MOJIYYE€HUH HOBBIX MAaTEPHAIOB;

* pa3sBUTHEe TIO3HABATENLHBIX HMHTEPECOB M HWHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B
mporecce  CaMOCTOATENBHOTO — MPHOOPETeHHs]  XMMHUYECKHX  3HaHUH ¢
UCTIONB30BAHUEM  PA3JMYHBIX  HCTOYHUKOB HMHPOpPMALUH, B TOM  YHCIE
KOMITbIOTEPHBIX;

* BOCHHUTAHHE YOEKIACHHOCTH B IMO3ZUTHBHOH POJIM XMMHUH B JKH3HH COBPEMEHHOIO
o0mrecTBa, HEOOXOAMMOCTH X UMHYECKH I'PAMOTHOI'O OTHOIIEHHUSI K CBOEMY 3/I0POBBIO
U OKPY>Karollen cpene,

* NpUMEHeHHe MOJYYeHHBIX 3HAHHWI M yMeHHH 11 0€30IacHOTO HCIIOIb30BAHMS
BEIIECTB U MAaTEPHAJIOB B OBITY, CEIbCKOM XO3SIICTBE M HA MPOU3BOACTBE, PEIICHUS
MPaKTUYECKUX 3a7a4 B [OBCEJHEBHOW (KU3HH, MNPENYNPEXKACHUS sBJICHUM,
HaHOCAIIUX BPEX 310POBBIO YENOBEKA U OKPYIKAIOIIECH CPETe.

Kypc obmeit xumuu 11 kjacca HampaBjieH Ha peUISHUE 3aJadd WHTErPAlUU 3HAHWMA
yYAIUXCs IO HEOPTAaHUYECKOW M OPTraHMYECKOH XUMUU ¢ eI (OPMUPOBAHUS Y HUX €OUHON
XMMHYECKONM KapTuHBl MHpa. Benymas wuges Kypca — €IUHCTBO HEOPraHMYECKOU H
OpPraHUYECKON XUMHU Ha OCHOBE OOIHOCTH WX TOHSTHIA, 3aKOHOB U TEOPHUH, a TAK)KE Ha OCHOBE
o0mMX MOOXOMOB K KIACCU(UKALMKM OpPraHMYECKMX U HEOPTaHWYEeCKHUX BEIIeCTB U
3aKOHOMEPHOCTSIM MPOTEKAHUSA XUMHUUECKUX PEAKLUNA MEXIY HUMH.



3HAYUTENBHOE MECTO B COAEPKAHUM KypCa OTBOAUTCA XUMHUYECKOMY dKcnepuMmeHTy. OH
OTKPBIBAET BO3MOXKHOCTb (HOPMHPOBATh Y yYalIUXCs yMeHHs paboTaTh C XUMHUYECKUMU
BEIIECTBAMH, BBITIOJHATh MPOCTHIE XUMHUYECKUE OMBITHI, YYUT INKOJBHUKOB O€30MacHOMYy H
SKOJIOTHYECKH IPaMOTHOMY OOpAIIeHHIO ¢ BeIECTBAMU B OBITY U Ha MPOW3BOJICTRE.

Jloruka u CTPyKTYpUpPOBAaHUE Kypca MO3BOJISIFOT B TIOJTHOM Mepe HCIOIb30BaTh B O0YYEHUHN
JIOTUYECKHE ONEPALMU MBIIICHUS: aHAJU3 U CUHTE3, CPABHEHUE U AHAJIOTHIO, CUCTEMATHU3ALIUIO
u obobueHue.

Hannast pabovast mnporpaMma MOXKeT OBITh peaJu30BaHa MpU  HUCHOJIb30BAHUH
TPAAULMOHHONW TEXHOJOrHM OOYyYEeHHs, a TaKkKe DJIEMEHTOB JAPYTUX COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHH, TMepenoBblx (opM u MeTomoB OOyYeHMs, TaKuX Kak
npoOJIEeMHBI  METOA, pa3BHUBAKOIIEe OOyYeHHE, KOMIBIOTEPHBIE TEXHOJOTHUH, TECTOBBIM
KOHTPOJIb 3HAHWNA W JP. B 3aBUCHMOCTU OT CKIIOHHOCTEH, MOTpeOHOCTeN, BO3MOJKHOCTEH WU
CHOCOOHOCTEH KaXKIOr0 KOHKPETHOT'O KJIacca B MapalIelu.



YuebHo-TeMaTHYeCKOE IJIAHUPOBAHHE

Ne | HaumeHoBaHue pasnena Yacel KonTponbHeie IIpakTuueckue
U TeM yuebHOro padoThI padoThI
n/m
BpPEMEHU
Crtpoenue aToma u 8 1 -
MEePUOANYECKUI 3aKOH
J. 1. Menneneesa
2 Crtpoenue BemiecTa 18 1 1
XHUMHUYECKUE pPeaKLun 9 1 -
Bcero 35 3 1




CoaepxaHue nporpaMmmbl yue0HOro Kypca

Tema 1
Ctpoenne atoma u nepuoandeckuii 3axon /I, I. Menaeneena (8 1)

Ocnoeénsie c6edenuss 0O cmpoenuu amoma. SIApo: IPOTOHBI U HEUTPOHBI.
H3oTtombl. DIeKTPOHBL DJIEKTPOHHAS 000JI0UKa. DHEpPreTHYecKuil ypoBeHb. OCcoOeHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000JOYEK aTOMOB 3JIEMEHTOB 4-TO U 5-T'0 TIEPUOJOB MEPUOTUIECKOM
cucremsl J{. 1. Menneneena (nepexoqHbix neMeHToB). IlorsaTue 06 opburansix. s- u p-
opbutanu. DNeKTpOHHBIE KOHQUTYPALIH ATOMOB XUMHYECKUX HJIEMEHTOB.

llepuoouveckuii 3axon J UMenoeneesa 6 céeme yuenus o cmpoe
nuu amowma. Orkpertae [{. 1. MenneneeBbIM nepuoaniecKoro 3aKOHa.

IMepuonuyeckas cucrema xuMmuueckux 3yemeHToB 1. 1. Menneneesa - rpaguueckoe
oToOpakeHHe MEPUOTUIECKOro 3aKoHa. PU3NIECKHI CMBICT IOPSIIKOBOTO HOMEPA HJIEMEHTA,
HOMEpa Nepuoaa U HoMepa rpynmbl. BajgeHTHbIe 31€KTPOHBL. [ I[pUYnHbBI U3MEHEHHS CBOWCTB
3JIEMEHTOB B MIEPUOAAX U rpynnax (IJIaBHBIX MOATPYIINax).

ITonoxenune Bogopoaa B NEPUOANYECKON cucTeMe. 3HaUeHHe NEPUOANUYECKOro 3aKOHa U
MEPUOAUYECKON CUCTEMBI XUMUUYECKUX 31eMeHTOB [[. 1. Menaeneena 1j1s pa3BUTHs HAYKU U
MOHMMAaHHUSI XUMUUYECKON KapTUHbI MHUpA.

JemoHcTpanuu. Pazmimusbie GopMbl IEPHOANUECKON CHCTEMBI XMMUYECKUX 3eMeHToB 1. 1.
Menneneesa.

JladopaTopuslii onbiT. 1. KOHCTpyHpoOBaHUe NepuOANYECKOi TaOIHIIbI 3JIEMEHTOB C
HCTIOJIb30BAHUEM KapTOYEK.

Tema 2
Crpoenue Bemectsa (18 )

Hounwnasa xumuueckasn ces3s Karnonsl n annonsl. Knaccuduxanms nonos. onHble
KpucTaInueckue pemeTkyu. CBONHCTBA BEIIECTB C 3TUM TUIIOM KPUCTAJUINYECKUX PEIIETOK.

Koeaneumnana xumuyecrkas c6s3b. DnekrpoorpunarenbHocTs. [lonspHas u
HEMOJIAPHAsl KOBAJICHTHbIE CBA3U. JIUnosb. 11onapHOCTE CBA3U U NOISPHOCTD MOJIEKYJIBL.
OOMeHHBII 1 TOHOPHO-AKLENTOPHBIH MEXaHU3MbI 00pa30BaHMs KOBAJEHTHOH CBSI3H.
MonekyJsipHble U aTOMHbIE KpUCTaJuIMuecKue peteTku. CBONCTBa BEIECTB C 3TUMH TUIIAMU
KPUCTAJUIMYECKUX PELIETOK.

Memannuueckas xumuyecrkasn c6sa3b OCOOEHHOCTH CTPOEHHS] AaTOMOB
MeTaJIOB. MeTainyeckasi XMMUY€ECKas CBA3b U METANINYECKast KPUCTAININYECKAst PELIETKA.
CaolicTBa BeIIECTB C 3TUM TUIIOM CBSI3U.

Booopoonas xumuueckas c¢6s3b MeXMOJIEKYISIPHAs H BHYTPUMOJIEKYJIAPHAs
BOJIOPOJIHAS CBSA3b. 3HAYEHNE BOJOPOIHON CBSI3U JUUIsl OPTaHU3ALNHN CTPYKTYP OMOTIOIUMEPOB.

Il 0.1 um e p v IlnacTMacchl: TEPMOIUIACTBI U PEAKTOIIACTDI, UX MPEACTABUTENN U
npuMeHeHne. Bojokna: nmpupoaHbie (pacTUTEIbHbIE U )KUBOTHBIE) M XUMHYECKHE
(MCKYyCCTBEHHBIEC U CHHTETUYECKHE), UX NMPEICTABUTEIHN U IPUMEHEHHE.

I'azoobpasnoe cocmoanue éeuyecméea. Tpu arperaTHbIX COCTOSTHUS BOABI.
OcobeHHocTH CTpOoeHUs ra30B. MOJIsIpHBIN 00BeM ra3000pa3HbIX BEIECTB.

ITpumepr! ra3000pa3HBIX MPUPOAHBIX CMECEH: BO3YX, MPUPOIHBIN ra3. 3arps3HeHne
aTMocdeps! (KUCIOTHBIE AOXKIHN, TAPHUKOBLIA 3¢ dekT) n 6opbda ¢ HIM.

[IpencraBurenu ra3o00pa3HbIX BEIIECTB. BOAOPOI, KUCIOPO, YITIEKUCIIBINA Ta3, aMMHAK,
sTwieH. VX monydeHue, coOupaHue 1 pacro3HaBaHUE.
Kuokoe cocmoanue 6ewecmea. Bona. Ilorpebnenne Boabl B ObITY U Ha



MpOu3BOACTBE. JKeCTKOCTh BOJBI U CIIOCOOBI €€ yCTPAHSHHUSI.

MuHepanbHbIe BOIBI, UX UCMOJIb30BAHUE B CTOJIOBBIX U JICUEOHBIX LEJISX.

JKunkue kpucTasibl U UX PUMEHEHHUE.

Teepooe cocmosaHnue 6euecmaa. AMopdpHbie TBEpIbIE BEIIECTBA B IPUPOJIE U B
JKU3HH YEJIOBEKA, UX 3HAUeHUe U npuMeHeHne. Kpucranmnieckoe cCTpoeHne BelecTBa.

Hucnepcuwsie cucmem vl Ilorarue o qucnepcHbIX cuctemax. JlucnepcHas dasa u
aucnepcuonHas cpena. Kimaccudukaims TUCIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro
COCTOSIHUS TUCTIEPCHOMN Cpenbl U AUCIIEPCUOHHON (asbl.

I'pyboaucnepcHbie CUCTEMBI. IMYJILCUU, CYCIIEH3UH, a3PO30JTH.

ToHKOANCTIEPCHBIE CUCTEMBI: T€JIU U 30JTH.

Cocmae gewyecmea u cme ceil. BemecTsa MOJEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTpOeHMsA. 3aKOH MOCTOSTHCTBA COCTABA BEIIECTB.

[TousiTHe «IOMS» U ee PAa3HOBUAHOCTH: MaccoBas (OJIsl 3JIEMEHTOB B COSTUHEHUH, JTOJIS
KOMIIOHEHTA B CMECH - JIOJIsl PUMECEH, JIOJIsl pACTBOPEHHOT'O BEIIECTBA B PACTBOPE) U
obbemHasi. Jlonst BbIXOA MPOAYKTA PEAKIIUN OT TEOPETHUECKH BO3MOYKHOTO.

JemoHcTpanun. Mozenb KpUCTAUTMYECKOH perneTku xjaopuaa Hatpus. OOpasibl MHHEpPaIoB
C MOHHOHN KPUCTAJUIMYECKON PELIETKON: KaJbLUTa, raquta. Moeanu KpUCTAUIMUYECKUX PELIETOK
«CyXOoro Jbpaay (WM uoaa), anMasa, rpadura (vwiu kBapua). Monens monekyisl JIHK. O6pa3zibt
miactMacce (penonodopmanbaeruaHbie, MOy PETaH, TOJUITHIICH, TTOJUITPOIIUJICH,
MOJIUBUHWJIXJIOPU) U u3aAeust u3 Hux. OOpasnbl BOJIOKOH (IIE€PCTh, MIEJNK, alleTaTHOE BOJIOKHO,
KaIlpOH, JIABCaH, HEMJIOH) U u3aenus u3 Hux. O0pasiibl HEOPTraHMUECKUX MOTMMEPOB (cepa
MJIACTUYECKAasi, KBAPI, OKCU aJTFOMUHUS, IPUPOIHBIC ATFOMOCUINKATHI). MOAe b MOJISIPHOTO
obbema razos. Tpu arperaTHbIX cOCcTOsTHHS BOAbL. OOpasibl HAKUIH B YalHUKE U TpyOax
LEHTPATBHOTO OTOIICHUs. JKECTKOCTh BOABI U CIIOCOOBI ee ycTpaHeHus:. [Ipubopsl Ha JKUAKKX
kpuctaiax. O6pasibl pa3TUYHBIX JUCTIEPCHBIX CHCTEM: SMYJIbCUH, CYCIIEH3UMH, a3Pp030JieH,
reneii u 3oneit. Koarysinus. Cunepesuc. ddext Tunnmans.

JlaGopaTopubie onbIThl. 2. OnipeaeeHne TUMNa KPUCTALTHIECKON PEIIETKH BEIIEeCTBA U
omucaHue ero CBOMCTB. 3. O3HaKOMJIEHHE C KOJUIEKIHEH OJIMMEPOB: TJIaCTMACC U BOJIOKOH U
u3aenus u3 Hux. 4. McnbiTaHue BOABI HA )KECTKOCTh. Y CTPAHEHHUE KECTKOCTH BOJBI. S.
O3HakoMIIeHHE C MUHEPAJIbHBIMU BoAaMu. 6. O3HaAKOMJIEHUE C TUCTIEPCHBIMU CUCTEMAMHU.

IIpakTnueckas padora Nel. [lonyuenue, cobupanue u paco3HaBaHUE ra30B.

Tema 3
Xumuueckue peakuum (9 4)

Peaxyuu uoywue 6e3 uzmenenusa cocmaea e uecmae. AIOTponus u
AJJIOTPONHBIE BUAOU3MEHeHHs. [ [pUdIrHbI aJutoTponuu Ha npuMepe MoAu(UKALUH KUCIOPOa,
yraepona u ¢pochopa. O30H, ero bnogorudeckast pob.

Hsomepe! 1 nzomepus.

Peaxyuu, uoywmue c usmenenuem cocmaea 6eiyecmes. Peakuun
COEAMHEHUS, PA3JIOKEHUS, 3aMEIIeHNsT 1 OOMEHa B HEOPTaHUYECKOH M OPraHUIeCKON XUMHUH.
Peakunu 5k30- 1 sHROTEpMIUecKHe. TermnoBoi 3¢ hekT XMMUIeCKOH peakiiuy U
TEPMOXUMHUYECKHE YpaBHEHUs. Peakliny ropeHns, Kak YaCTHBIN CIydai 3K30TepMUIECKUX
PEeaKLu.

Crxopocmbv Xumuueckoil peakyuu.

CKOpOCTb XMIMUYECKOH peakiui. 3aBHCUMOCTb CKOPOCTH XUMHUYECKON PEAKLIUU OT MPHUPOIbI
pearnpyommx BEIeCTB, KOHIEHTPANH, TEMIIEPATYPbI, IJIOIIAIH IOBEPXHOCTH
COIPHKOCHOBEHUS M KaTanuzaropa. Peakunu romo- u rereporeHHsie. [loHsTre o katanuse u
KaTanu3aropax. @epMeHTh! Kak OMONIOrnYecKne KaTaIn3aTopbl, OCOOEHHOCTH HUX
(YHKLUNOHUPOBAHUSI.



Obpamumocms xumuueckux peacxyuii. Heobparumblie u obpaTrmble
XUMHU4ecKue peakiun. COCTOsSHIE XUMHUYECKOr0 PABHOBECHS [l OOPATUMBIX XHMUYECKUX
peakiuii. CriocoObl CMEILEeHHsI XUMHUUYECKOr'0 PABHOBECHST Ha MPHMEPE CHHTE3a aMMHUaKa.
[ToHsiTHe 00 OCHOBHBIX HAYYHBIX MPUHLIMIIAX MPOM3BOCTBA HA IIPUMEPE CHHTE3a aMMHAKa HITH
CEPHOH KHCJOTBHI.

Hemouncrpanuun. [Ipespamenue kpacaoro gocdopa B Oenbiii. O30HaTOp. MOIEIN MOJIEKY H-
OyTaHa 1 n300yTaHa. 3aBUCHMOCTb CKOPOCTH PEaKLUU OT MPUPO/IbI BEIIECTB HAa IPUMeEpe
B3aUMO/IEHCTBHUS PACTBOPOB PA3IMYHBIX KUCJIOT ONMHAKOBOM KOHLEHTPALUH C OMHAKOBBIMHU
rpaHyJiaMHy I[IMHKA M B3aUMOJICHCTBHUS OIMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHusi,
IIMHKA, JKeJie3a) C COJSTHOM KUCIOTOH. B3anMoneiicTBrue pacTBOPOB CEPHON KUCIIOTHI C
pacTBOpamMu THOCYJIb(daTa HATPHsI PA3IMYHON KOHLIEHTPALUHK U TeMIepaTypsl. Monenb
KUIISIIEro cliost. Pa3nokeHne nepokcuaa BOAOPOAA ¢ IOMOLIBIO KaTaiu3aropa (Okcruaa
mapranua (IV)) u karanassl cbIporo msica u cbiporo kaprodens. Ilpumepsr HeoOpaTUMBIX
peakuuii, uaymux ¢ 00pa3oBaHUEM OCaIKa, ra3a WK BOJBL

JlaGopaTopHblie onbIThI. 7. Peakiius 3aMelieHtst Meu JKeJIe30M B pacTBOPE MEAHOIO
Kynopoca. 8. Peakiun, unymue ¢ oOpasoBaHHEM Ocajka, rasa u Boabl. 9. Ilony4uenne kucnopona
pa3yIo’keHNEeM MEPOKCHIAa BOAOPOIA ¢ IOMOIIBI0 okcuaa MapraHua (IV) u karanassl CbIPOTo
kaptodens. 10. [TonydeHue Bonopoaa B3auMOIEHCTBUEM KUCIOTHI C ITTHKOM.



TpeGoBaHus K YPOBHIO IOATOTOBKH

B pesyiomame uzyuenus xumuu Ha 6a3060Mm ypoeHe YUeHUK 00IIICEH

3HATL/IIOHHMATD

SaiICHeue XUMUYECKIe ROHAMIA: BEIIECTBO, XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHbIE aTOMHasi M MOJIEKyJspHash MAacChl, MOH, aJUIOTPOIUs, HU3OTOIbI,
XUMHUYECKasl CBsI3b, 3JIEKTPOOTPHULIATEIbHOCTh, BaJ€HTHOCTD, CTENE€Hb OKUCJIEHUs, MOJIb,
MOJIIpHAsl Macca, MOJISIPHBIH OOBEM, BEIeCTBA MOJIEKYJISIPHOTO M HEMOJEKYJSIPHOTO
CTPOEHMsI, PacTBOPBI, 3JEKTPOJUT U HEDJEKTPOJIUT, BJIEKTPOIUTHYECKAass AMCCOLUALMS,
OKHCJIUTENIb U BOCCTAHOBHTENb, OKHCJIEHHE M BOCCTAHOBJIEHHE, TEIUIOBOH 3(dext
peakuuy, CKOPOCTb XHUMHUYECKONH peakLuu, KaTajlu3, XHMHYEeCKOe paBHOBECHE,
yIIEPOIHBIN CKeNeT, (yHKIHOHANbHAS TPYIIIa, H30MEPHs], TOMOJIOTHS,

OCHOGHbIE 34KOHbl XUMUW: COXPAHEHUS MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa,
MEePUOANYECKUI 3aKOH,

OCHOGHblE MeOpUU XUMUW: XVUMUYECKON CBSI3H, 3JIEKTPOJIMTHYECKON AUCCOLMALINH,
CTPOEHUSI OPTaHUYECKUX COCAUHEHUN,

swicHeiluue eewiecmea U mamepudiibl: OCHOBHBIC MCTAJUJIbI U CIIJIABbI, CCPHAast, COJIAHasA,
A30THAsA MW  YKCYCHasd  KHCJIOTHI, mejou, aMMHudaK, MUHEpPAJIbHbIE y,[[06peHI/I$I,
HCKYCCTBCHHBIC 1 CUHTCTUYCCKUEC BOJIOKHA, KAYyUYyKH, MJIACTMACCHI,

yMeThb

HaA3bl6aMb  V3YYEHHBIE BEIIECTBA IO  (TPUBUAJIBHON» WUIM  MEXAYHAPOTHOU
HOMEHKJIATYpE;

onpedefulmb: BAJICHTHOCTb M CTCIICHb OKHUCJIICHHUA XHMHYCCKUX JJICMCHTOB, THUII
XUMHUYECKON CBSI3U B COEOUHEHMSX, 3apsl HMOHA, XapakTep CpeAbl B BOAHBIX PacTBOpax
HEOPTaHUYCCKUX COe,I:[I/IHeHI/II\/'Ij OKHCJIUTEIb U BOCCTAHOBUTEC]Ib, MIPUHAAJIC)KHOCTE BEIICCTB
K Pa3JIMYHBIM KJIaCCaM OPraHUYCCKHUX COeI[I/IHeHPIfI;

XapaKmepu3o6ame: >JEMEHTb MAJIBIX TEPHOAOB IO UX IMOJOXKECHUIO B MEPUOAMYECKON
cucteme J[ M. MeHneneeBa;, oOluMe XHMMHUYECKHE CBOWCTBA METAJIOB, HEMETAJIOB,
OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHECHMUIA,

00bsACHAMD: 3aBUCUMOCTb CBOWCTB BEINECTB OT HMX COCTaBa W CTPOCHHS, MPHUPOIY
XUMHUYECKOH CBs3M (MOHHOM, KOBAJICHTHOW, METAJNTMYECKOH), 3aBUCUMOCTb CKOPOCTH
XUMHYECKOU PE€aKiy U MOJIOXKEHUA XUMHUYCCKOI'O paBHOBCCHUSA OT PA3JIMYHBIX (I)aKTOpOB;
6bINOJIHAMbL  XUMMUYECKUIl  IKCHEpUMEHM  TIO  PACIO3HABAHHMIO  BAKHEHIIIHNX
HEOPTAaHUYECCKUX U OPTaHUYCCKUX BEIICCTB,

HPO6OOUMb CaMOCTOSITENIbHBIA TMOUCK XUMHUYECKOW HH(POpPMALMM C HCIONb30BAaHUEM
Pa3JIMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJSIPHBIX HM3aHUH, KOMIBIOTEPHBIX 0a3 NaHHBIX,
pecypcoB HMHTepHeTa), UCHOB30BATh KOMIIBIOTEPHBIE TEXHOJOTUU MJisi OOpalOTKH U
nepeaayr XMMHIeckol HHQOPMALIUH U €€ MPEICTABIECHHUS B Pa3INYHBIX (HOpMax;

HCMOJIb30BATH NMPHOOpPETeHHbIEe 3HAHUS U YMEHUSI B MPAKTHYECKOH JeSITeJIbHOCTH U
MOBCEAHEBHOM KHU3HH IS

OOBSICHEHHST XUMHYECKIX SIBJIGHPIP'I, MPOUCXOOAIINX B IPUPOACL, 6bITy " Ha MMPOU3BOACTBE,



ONpeaAcCICHNUA BO3MOKHOCTU IIPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Ppa3IMYHbIX
YCJIOBUAX U OHCHKU UX HOCJ'IGI[CTBPIfI;

SKOJIOTHYECKU IPaMOTHOIO MOBEIEHUS B OKpYKaroLlel cpere;

OLIEHKH BJIMSHUS XUMUYECKOTO 3arpsi3HEHUs] OKPY Karolleil cpesibl Ha OPraHu3M 4eJloBeKa
U JIpyrUe >KUBble OPraHU3MBbI,

Oe3omacHOro oOpalleHusi ¢ TOPIOYMMH U TOKCHYHBIMH BELIECTBAMHM, Ja0OPAaTOPHBIM
obopynoBaHueM,

MPUTOTOBJICHUSA PaCTBOPOB SaI[aHHOfI KOHLUCHTpAalUUU B 6bITy " Ha MMPOU3BOACTBE,

KPUTHYECKOH OIIEHKH JOCTOBEPHOCTH XHUMHYECKOH WH(POPMALMHU, TOCTyMAIMed u3
Pa3HBbIX HCTOYHHUKOB.



Yue6HO-MeToANYECKIE CPEACTBA 06YYeHUS

YUebHO-MeTOANYECKNIA KOMMEKT

1 MabpuensH O.C. Mporpamma  Kypca  xumum  gna  8-11  knaccos
06Le06pa3oBaTe/bHbIX yupexaeHuin - M.: Apoda, 2006-2009.

2. MabpuensH O.C. Xumuma. 11 Knacc. ba3oBblil ypoBeHb: y4eb, Ansi 06Leobpa3osar.
YupexaeHuit/O.C. TabpuensH. -M .: Opoda, 2009. -223, [1] c.: un.

3. MabpuensH O.C., Awykosa A.B. Xumusa. 11 kn. ba3oBblil ypoBeHb: MeToguyecKoe
nocobue. -M.: Opoda, 2005.

4. MabpuensH O.C. Xummsa: YuebHoe nocobme gna 11 kn. cpef. Wwk. -M.: bamk
nntoc, 2000.

5. abpuensH O.C., Jibicosal.I". Xumus. 11 kn.: MeToguyeckoe nocobue. M.:
[Opoda, 2002-2004.

6. MabpwensH O.C., Nlbicosa I'.I".,BBegeHckas A.l. HacTonbHas KHUra yuuTens.
Xumna 11 kn.: B 2 4. -M .: Opoda, 2003-2004.

7. MabpuensH O.C., Octpoymos L.I'. O6Las Xxnumums B TecTax, 3agadax,
ynpaxHeHusax. 11 kn. -M.: Opoda, 2003.

8. Xumus. 11 kn.: KOHTPO/bHbIE M NMPOBEPOYHbIe paboTbikK yuebHnKy O.C.

abpuensHa, I".I". NbicoBor «Xumus. 11» /O.C. abpuensH, MNM.H. bepeskuH, A.A
Ywakosa v gp. - M.: Apodgha, 2004.

0. MabpuensH O.C. MeTtoguyeckoe nocobve ans yumtens. Xmmusa. 10-11 knacc. - M.:
[Jpoda, 2001.

LononHuTenbHas nuTepaTypa Ans yunTens

1 OueHKa KayecTBa MOAroTOBKN BbIMYCKHUKOB CpefHei (MOMHOM) LWKOAbI N0 XMW
/Coct. C.B. CymartoxuH, A.A KasepuHa. -M .: [poga,2001.

2. JingnH P.A., Akumosa E.E., BopoTHukoBa H.A. Xumus. MeTtognyeckume marepuansl 10-
11 knaccebl. - M.:Apoda, 2000

3. Hasaposa I'.C., JlaBpoBa B.H. cnonb3oBaHne y4e6HOro 060py1oBaHus Ha
NPaKTUYeCcKNX 3aHATUAX No Xumun. - M., 2000

4. EQVHBIA rocyapCTBEHHBIN ak3ameH: Xumusi: KOHTPO/IbHbIE U3MEpPUTENbHbIE MaTeEpUasIbI:

PenetnumoHHas ceccusa 2. / A.A.KaeepuHa, M.I'. CHacTnHa, H.A.borgaHosa - M.: BeHTaHa-
"pad, 2006.

5. EQVHbIA rocyaapCTBeHHbIN 3k3ameH 2007. Xumus. YU4ebHO-TPEHMPOBOYHbIE MaTepuaribl
AN nogrotoBky yyawmxcs / ®UHW - M.: NHTennekT-LleHTp, 2007.

MNHTepHeT-pecypcbl 1 UndpoBbIe 0b6pasoBaTesibHble pecypcbl (LLOPbI)

1 http://www.edu.ru - LieHTpanbHbIin 06pa3oBaTe/bHbIA MOPTa, COAEPXKNT
HOpMaTMBHble AOKYMEHTbI MUHUCTEPCTBA, CTaHAAPTbI, MH(OPMALMIO O NPOBeAEHNE
3KCMepuMeHTa, cepBep MH(OPMaLIMOHHON NoaaepXXKu EANHOro rocyaapcTBEHHOMO 3K3aMeHa.

2. http://www fipi.ru - noptan nHhHopMaLOHHON NOAAEPXKKN eIMHOr0 rocyAapCTBEHHOIO
3K3aMeHa.

3. http://www.chemnet.ru - 3n1eKTpoHHas 6M6IMOTEKA NO XUMUN.

4. depepanbHbIN nopTan «Poccniickoe obpasoBaHue» http://www.edu.ru;


http://www.edu.ru
http://www.fipi.ru
http://www.chemnet.ru/
http://www.edu.ru/

5. Poccuminckuin o6LeobpasoBateibHbIn nopTtan http://www.school.edu.ru;

6. MopTan WMHGOPMALMOHHOM NOAAEPXKKM EAMHOrO rocyfapCTBEHHOro 3K3ameHa
http://ege.edu.ru;

7. depepanibHblii - nopTan  «MHHOPMaALNOHHO-KOMMYHUKALUMOHHbIE TEXHOMNOrNN B
obpasoBaHUn» http://www.ict.edu.ru;

8. Poccuiickuii nopTas oTKpbITOro obpasosaHus http://www.openet.edu.ru

9. MNMoparoTtoBka K eANMHOMY rocyapCTBEHHOMY 3K3aMeHy no xumun. PUSNKOH. APO®PA.
2005- 2008 rr.

10. MoarotoBka K e4MHOMY rocyfapcTBeHHOMY aK3amMeHy no xumun. NMPOCBELLEHNE.
2006- 2008 rr.

11. MogaroToBka K EED no xumum (TeopeTuyeckuii Matepuasn, 3agaHus, TpeHaxep), Apodga
- 2007-2009 rr.

12. Ypoku xumum Kupunna n Megogums. 10-11 knaccel. M.: OO0 «Kupunn n
Medhoaniix», 2005.

13. OTKpbITasd Xumusi. MoNHbINA MHTEPAKTUBHbLIN Kypc xumun. ®U3MKOH, 2002.


http://www.school.edu.ru/
http://ege.edu.ru/
http://www.ict.edu.ru/
http://www.openet.edu.ru/
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