Pabouasi nporpamMmma

yue0HOro mpegMeTa «XHUMHUSI»

nuist obyuatoruxcst 10-11 kmaccos



denepanpHas pabouas mnporpaMma 1o yueOHoMmy mpeamery "Xumus"
(6a30BBIN YpOBEHB) (Hajyiee COOTBETCTBEHHO - IIpOrpaMma I0 XUMHH, XHMUS)
BKJIFOYAeT TIOSICHUTEIBHYIO 3alMCKy, COJCp)KaHHEe OOYydYCHHS, IUIAaHHPYEeMbIC
pe3yIabTaThl OCBOCHUS TIPOTPAMMBI 110 XUMHH.

[TosicHuTenbHAsA 3amucKa OTpa)xkaeT oOIIKe e U 33/1a4d U3YyUYECHUS] XUMUH,
XapaKTEPUCTUKY  TICUXOJIOTMUECKUX  TPEANOChUIOK K €€  H3YUYCHHIO
00yJaronMMucs, MECTO B CTPYKType y4eOHOTO IJIaHa, a TakyKe MOAXOABI K 0TO0pY
colepkaHus, K ONPEICICHUIO TUIAHUPYEMBIX pE3yJIbTaTOB W K CTPYKType
TEMaTUYECKOTO IJIAHUPOBAHMS.

Conepxanue OOyYECHHMS pPaCKpbhIBAET COACPKATEIbHBIC JIMHUH, KOTOPBIS
npeJiaraloTcs i 00s3aTeIbHOTO M3YyYEeHHS B KaXJOM KjacCce Ha YpOBHE
cpeaHero oo1ero oopa3oBaHuUs.

[InaHnupyemMble pe3yJbTaThl OCBOCHHS IMPOTPAMMBbI 10 XHMHUH BKJIIOYAIOT
JUYHOCTHBIC, METAIIPEAMETHBIC Pe3yJIbTaThl 32 BECh MEPHO O0yUYCHHUS HA YPOBHE
cpeaHero  obOmiero  o0Opa3oBaHMs, a TaKXKe HPEAMETHBIE  JOCTHIKCHUS
00ydJaromerocs 3a Kaxabli ToJ] O0y4IeHHS.

IMosicHUTe/ILHAS 3aMUCKA.

[Iporpamma 10 XUMHM Ha YpPOBHE CpeaHero oOmiero o0pa3zoBaHUs
pa3paboTaHa Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbpHOI MPOrpaMMbl CPETHETO O0IIET0 00pa30BaHusl, MPEACTABICHHBIX B
dI'OC COO, c yuerom Konuenuuu npenojaBanusi yueonoro npeamera "Xumus"
B oOpa3zoBaTenbHbIXx opranuzanusx Poccuiickoit ®denepanuu, peain3yrommx
OCHOBHBIE 00pa30BaTeNbHBIE MPOrPaMMbl, 1 OCHOBHBIX IMOJOXKEHUN (henepanibHON
paboueit mporpaMmbl BOCIIUTAHHUS.

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIPEACICHUIO
oO1elt cTpareruu o0y4eHusl, BOCIIUTAHUS U Pa3BUTHS 00yJarONIuXcsl CpeiICTBAMU
yaeOHoro npeameta "Xumusa" misg 10 - 11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHnentyanbabie monoxkenns GI'OC COO o B3amMOOOYCIOBICHHOCTH IIEJIEH,
colepKaHus, PE3yJbTaTOB OOydYeHWs W TPeOOBaHWUI K YPOBHIO IMOATOTOBKHU
BEITTYCKHUKOB.

B cooTBeTCTBMY C JaHHBIMU MOJOKECHUSIMH MPOTpaMMa 1o XUMuH (0a30BbIN
YPOBEHB) Ha YPOBHE CPEAHETO 00111eT0 00pa30BaHUS:

yCTaHaBJIMBaET o00s3aTesIbHOE (MHBapHAHTHOE) MPEIMETHOE COJep)KaHue,
OTIpeJIeIsACT KOJMYSCTBCHHBIC U KaYECTBEHHBIC €T0 XapaKTEPHUCTUKH Ha KaXKJIOM
JTame U3y4YeHUs MpeAMeTa, MNpeaycMaTpUBAeT NPHUHIMUIBL CTPYKTYpUPOBAHUS
coJiepKaHUsl U PACIpPECICHHUs] ero Mo KjaccaMm, OCHOBHBIM pa3jieliaM M TeMaM
Kypca;

JaeT TPUMEPHOE paclpeieieHHe Y4eOHbIX YacoB IO TEMaTHYECKUM
paszenam, peKOMEHYyeT MPUMEPHYIO MOCIE0BATEIIbHOCTh U3YUYCHHS OTAEIbHBIX
TEM Kypca C Y4YETOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBS3€H, JIOTHMKU
y4eOHOTO TIpoIiecca, BO3pacTHhIX ocoOeHHocTel oOydaromuxces 10 - 11 kiraccos;



JAET METOJNYECKYI0 HHTEPIPETALMIO LEIeH U3yYeHHs IPEIMETa Ha YPOBHE
COBPEMCHHBIX TPHOPUTETOB B CHCTEME CcpeaHero ooOmero oOpa3oBaHUs,
COZIEpKATEIIbHOW  XapaKTEPUCTUKU  IUIAHUPYEMBIX  PE3YJIbTaTOB  OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl CpPEIHEr0 OO0IIero o00pa3oBaHUS
(JINYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), OCHOBHBIX BHJIOB Y4e€OHO-
NO3HABATENILHOM JEATENBHOCTH OO0YyYarolIerocss IO OCBOCHHMIO COJAEpPKaHUS
npeaMerta. [1lo Bcem Ha3BaHHBIM MO3ULHKSAM B MPOrpaMMe MO XUMHUHU COOJIOJEHA
IPEEeMCTBEHHOCTh € (enepanbHO paboyeil mporpaMMoil OCHOBHOI'O OOUIETro
oOpazoBanust mo xumuu (g 8 - 9 kimaccoB oOpa3oBaTENbHBIX OpPraHHU3aALUH,
0a30BBIf YPOBEHB).

[Iporpamma 1Mo XUMHUHM SIBJISIETCS OPUEHTHUPOM [JIsl COCTABJICHHS pPabO4MX
IporpaMM, aBTOPbl  KOTOPBIX  MOTYT  MPEUIOXKUTh CBOM  MOAXOA K
CTPYKTYPUPOBAHUIO M TOCJIEI0BATEIbHOCTH HM3yu€HUs ydyeOHOro marepuania, a
TAaK)K€ CBO€ BHJIEHUE OTHOCUTEJIBHO BO3MOXHOCTH BbIOOpa BapUaTHUBHOU
COCTaBJISIIOLICH  CONIEp)KaHHs TpeAMeTa JIONOJHUTENbHO K  00s3aTeabHOU
(MHBapUAHTHOW) YaCTH €r0 COJICPHKAHUS.

XHWMHYECKOE oOpa3oBaHue, MOJIy4aemMoe BBIITY CKHUKAMHU
00111e00pa30BaTeIbHON  OpPraHu3alvu, SBJSIETCS HEOTHEMJIEMON YacThl0 HX
00pa30BaHHOCTM W  CIHY>KHT  3aBEpUIAIONIMM  3TaloM  peajld3alud  Ha
COOTBETCTBYIOIIEM 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIMX LIETOCTHON
CUCTEME XUMHUYECKOro oOpazoBaHusi. KiltoueBble LIEHHOCTH KacaroTCsl MO3HAHUS
3aKOHOB MPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYphl UETIOBEKA,
a TaKXe DKOJIOTMYEeCKM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
npupoAHoi cpene. Peanusyercs xumuueckoe oOpa3oBaHUE O0OydYaromuxcs Ha
ypOBHE cpenHero oOimero oOpa3oBaHMsI CpeACTBAaMU Y4YEOHOro TpeaMeTa
"Xumus", colepxkaHUEe U MOCTPOCHUE KOTOPOrO OMPEAEIEHBl B MPOrpamMme o
XUMHH C yYETOM Clieln(UKN HAyKU XUMHH, €€ 3HaYeHHsI B IO3HAHUU IPUPOJIbI U B
MaTepuaibHON )KM3HU OOILECTBA, a TAaKXKE C YUETOM OOIIMX LieNiell U MPHUHIIMUIIOB,
XapaKTepU3yIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CpEAHEro  OOIIero
oOpazoBanus B Poccuiickoit denepanuu.

[Ipu popmupoBanuu coxepxkaHust npeaMera "Xumus" ydTeHbl CIEAyIOLINE
NOJIOKEHUS O ClieU(PHUKE U 3HAYEHUN HAYKU XUMUHU.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUIPAET OCOOYIO0 POJb B
CO3JJaHUU HOBOW 0a3bl MaTepHATbHOM KyJbTYpPbhl, BHOCHUT CBOM BKJIaJ B
dbopMHpoOBaHUE PALMOHAIBLHOTO HAYYHOTO MBILIUICHHS, B CO3JaHUE IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpyXalolleM MHpE Kak O €AUHCTBE MPUPOJbI U YEIOBEKa,
KoTopoe (popmMupyercs B XMMUU Ha OCHOBE MOHUMAaHUSI BEIIECTBEHHOIO COCTaBa
OKPY’KaIOIIIeT0 MHpPa, OCO3HAHUS B3aHMMOCBSI3M MEXIY CTPOCHHEM BEIIECTB, MX
CBOMCTBaMH U BO3MOXKHBIMU 00JIACTSMU TPUMEHEHUS.

CoBpeMeHHas XMMHsI KaK HayKa CO3UJaTelIbHasl, HayKa BBICOKMX TEXHOJIOTUI
HalpaBlieHa Ha pelieHHe TJI00albHBIX NPOoOJieM YCTOMYMBOTO pa3BUTHUSA
YEJIOBEYECTBA -  CBIPbEBOM, DHEPreTUYECKOM, IHIIEBOM, HSKOJIOTHYECKOU
0€30MacHOCTH M  OXpaHbl 340pOBbs. TeCHO B3aUMOACHCTBYS C JPYrUMHU



€CTECTBEHHbIMU HAayKaMH, XHMHS CTajla HEOThEMJIEMON 4YacThl0 MHPOBOM
KyJbTYPbI, HEOOXOJUMBIM yCIIOBUEM YCIICUITHOTO TPYJa W KU3HH KaXJOTO 4JieHa
o0riecTna.

B coorBercTBUM ¢ OOIIMMM LEISIMH W NPUHLUAIIAMH CPEIHEro OOLIEro
oOpazoBanms conepxanue npeameta "Xumusa" (10 - 11 kmaccel, 6a30BbIi YpOBEHB
U3Y4YEHUs]) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY
oOyyaronmuxcsi, HEOOXOJMMYI0 MM JJi1  BBIPAOOTKM  MHUPOBO33PEHUYECKHUX
OpUEHTHUPOB, YCIEUIHOTO BKJIIOUEHHUS B JKHW3Hb COLIMYMA, MPOJOJIKEHUS
00pa30BaHUsl B Pa3IMYHbIX 00JIACTAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiumu - nipeamera "Xumusa"  SBISIOTCS  0a30Bble  KYpPChl -
"Oprannueckass xumuga" u "OOmas u HeopraHuyeckas XUMHUA", OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HaHWI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 OOIIeH XUMHUH) U
OpraHnyeckon xumuu. PopMUpOBAHUE TAHHOM CHUCTEMBI 3HAHUM IIPU HU3YyUYEHUU
npeaMeTa o0OecrnedyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOrooopasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxkanusi KypcoB - "Opranumueckas xumusa" u "OOmas u
HEOpraHnuyeckas Xumusa' cPopMUpOBaHAa B MpPOrpaMMme IO XMMHUU HAa OCHOBE
CUCTEMHOT0 TMOJAXO0Ja K U3Y4YEHUI0 Yy4eOHOro wmarepuaia M oOyCIOBJ€HA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEJEICHHBIX
TEOPETUYECKHX ypOBHSIX. B  Kypce opraHuyeckod XUMUU  BEIECTBA
paccMaTpUBaIOTCSl Ha YPOBHE KIACCUYECKOM TEOPUU CTPOCHMSI OpPraHUYECKUX
COCAMHEHNUW, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIJIEKTPOHHBIX
IpeAcTaBlieHuid O cTpoeHun BemiecTB. CBeleHHs 00 U3y4aeMbIX B Kypce
BEIIECTBAX JAIOTCA B Pa3BUTHUU - OT YIJIEBOJOPOJIOB JIO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHnM4eckol XWMHUHU IOJIyYarT pPa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs MEpBOHAYAIILHBIC
MIPEJICTABICHUS O XMMHUYECKOMN CBS3H, KIaCCU(UKAIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

B mpenvere "Xumus" 06a30BOro ypoBHS paccMaTpHUBAeTCs W3YUYCHHBIH Ha
YPOBHE OCHOBHOrO 00IIEro 00pa3oBaHMs TEOPETUUYECKHM Marepual H
(aKkTOJIOrMYeCKHe CBEIECHHMSI O BEIIeCTBaX M XUMHUYECKOM peakuuu. Tak, B
yacTHOCTH, B Kypce "OOmass u HeopraHnuyeckas xumus" oOydarommmcs
PEIOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAYEHHE MMEPUOJUYECKOr0 3aKOHA C
OOILIETEOPETUYECKUX M METOJOJIOTMYECKUX  MO3ULUNA, TiIy0Xe  IMOHATh
UCTOPUYECKOE U3MEHEHHEe (PYHKIMHA HTOro 3akoHa - OT oboOmiaromiet a0
OOBSICHSIFOIICH U TTPOTHOZUPYIOIICH.

Enunas cucrtema 3HaHUM O BaKHEWIHMX BEHIECTBAX, UX COCTaBE, CTPOCHHH,
CBOWCTBaX W MPHUMEHEHHUH, a4 TAKKE O XUMHUYECKHX PEAKUHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JonoyHsercas B Kypcax 10 m 11 xkiaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOIIUMHU KYyJIbTYpOJIOTUYECKUNA W MPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHMMAHHWIO B3aMMOCBA3M XHMHH C
JPYTMMH HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATEIbHON M MPAKTHUYECKOU



NEeSITeIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHMIO YBAXKEHHsSI K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTaIOT
BBIITYCKHUKY OpPHUEHTHPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npobiieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(GOPMALUIO U
IPUMEHATh €€ JUIsl DONOJIHEHUS 3HAaHWUM, pPEIICHUS WHTEIUICKTYAIbHBIX U
AKCIIEPUMEHTANIbHBIX ~ HMCCIEeOBaTeNbCKuX 3amad. CopaepxaHue  y4eOHOro
npeaMerta "XuMus" JaHHOTO YPOBHS M3YUYEHUsI OPUEHTHPOBAHO Ha (POPMHUPOBAHUE
y 0oOydYarommxcsi MUPOBO33PEHUECKONM OCHOBBI Jisl TMOHUMaHUs (GUIOCOPCKUX
UIEH, TAKUX KaK: MaTEpUaIbHOE E€IMHCTBO HEOPTraHWYECKOTO M OPraHUYECKOIO
MUpa, OOYCIIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTABOM M CTPOEHHUEM,
MIO3HABAEMOCTh MPUPOAHBIX SBJICHUWA IyTEM OSKCIIEpUMEHTAa U PEIICHUs
MPOTUBOPEUYHMM MEXIy HOBBIMU (DaKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMHU,
OCO3HAHHUE POJM XUMHUHU B PEIICHUM DKOJIOTHUYECKUX MPOOJIeM, a TakkKe MmpodiieM
cOepeXeHUsI SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJOTHH U
MaTepUaJIOB.

B miaHe pemeHus 3agad  BOCHUTAHMS, pa3BUTUS W COLMAIM3aLUN
oOyJaronxcsi TPUHATBIE NPOrpaMMON MO XHMMHHM THOJIXOJbI K ONPEIECICHUIO
colepKaHUsl M TOCTPOCHMS MpeaMeTa MpeaycMaTpuBaKOT (HOpMUPOBAHHUE Y
00yYaroIIMXCsl YHUBEPCAIBHBIX YUEOHBIX NEUCTBUNA, UMEIOIIUX 0a30BOE 3HAUCHUE
JUISL Pa3MYHBIX BUIOB JESITEIBHOCTU: pEelIeHus MpoOseM, MOMCKa, aHaliu3a U
00paboTku nH(popMauu, HeOOXOAUMBIX ISl IPUOOPETEHHSI ONbITA IPAKTUYECKON
U HCCIIENOBATENBCKONW AEATEIbHOCTH, 3aHUMAIOLIEH Ba)XHOE MECTO B IO3HAHUU
XUMUH.

B mpaktuke mnpenojnaBaHus XMMUM Kak Ha YpOBHE OCHOBHOI'O OOIIETrO
o0pa3oBaHMs, TaK U HA YPOBHE CPEAHET0 00111ero o0pa3oBaHus, MPU OMPeaeTICHUN
COZICpPKATEIIbHON XApaKTEPUCTUKU 1€ H3Y4YeHUs IpeAMETa HalpaBICHUEM
NEPBOCTENECHHON 3HAYMMOCTU TPAIUIIMOHHO TNpPHU3HAETCs (OPMUPOBAHHE OCHOB
XUMHUYECKON HAayKHd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATENBHOCTH YEJIOBEKAa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbhl. C
METOJIMYECKOW TOUYKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHIO LIEJIEH W3y4YeHU
IIPEAMETA SBJISIETCS BIOJIHE OITPABIAHHBIM.

'maBHBIMM 1EensIMM H3y4yeHHs nOpeamera "Xumusa' Ha YpPOBHE CPEAHETO
oO1ero oopazoBaHus Ha 0a30BOM YPOBHE SIBISIOTCS:

dbopMupoBaHHE€  CHUCTEMbl XUMHUYECKHX  3HAHUMW KAk  BaKHEUIIEH
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOPOM JiekKar
KJIFOUEBbIE TOHATHUS, (yHIAMEHTANbHbIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHUE
s3blKa HAyKH, YCBOGHHE W TIOHUMAaHUE CYIIHOCTH JOCTYMHBIX O00OIIEeHUN
MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIIEHUE C HCTOPUEH HUX pa3BUTUA U
CTaHOBJICHHSI;

(dopMupoBaHHE U PAa3BUTHE IMPEACTABICHUI O HAyYHBIX METOAAX MO3HAHUS
BEIIECTB W XHMMHUYECKUX pPEaKIuil, HeOOXOMUMBIX JIsi NMPUOOPETEHUS YMEHUM
OPHUEHTUPOBATHCA B MHUPE BEIIECTB U XMMUYECKUX SIBICHUM, UMEIOIIUX MECTO B
IIPUPOJIE, B IPAKTUYECKONU U IIOBCEAHEBHON KU3HU;



pa3BUTHE YMEHUI U CIIOCOOOB ACSITEIBHOCTH, CBA3AaHHBIX C HAOIIOICHUEM U
00BSCHEHHEM XMMHYECKOTO JIKCIIEPUMEHTA, COOJIO/IEHUEM MpaBUil 0€30MacHOTO
oOpalleHHsI ¢ BEIISCTBAMMU.

ConepxkarenbHasi XapaKTepUCTUKA IeleH W 3aja4 W3Y4YCHUs MpeaMeTa B
IporpaMMme M0 XMMUU YTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUHM C HOBBIMU
NpUOpUTETAaMU B CHUCTEME cpeaHero ooOmiero oOpazoBanusa. CerogHs B
NPETNoJlaBaHN  XUMHH B OOJIBIICH CTETEHW OTJOAETCS  MPEANOYTECHUE
MPAKTUICCKONH KOMIIOHCHTE COJACp)KaHUsS OOy4YCHUsS, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30oBaTEIbHOM OpPTraHW3allid, BIAICIONIETO HE
HAOOpOM 3HAHWM, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIIOcoOaMH W
YMEHUSIMU aKTUBHOT'O TMOJIYYEHHsS] 3HAHUW U NPUMEHEHUS UX B pealbHOU KU3HU
JUTS pelIeHUs] TPAKTUYECKUX 3a]1a4.

B 510ii cBsi3u npu u3ydyeHuu npeaMera "' Xumusa' TOMUHUPYIOLIEE 3HAYCHUE
IpUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

aganTamys 00yJaromuxcsl K YCIOBUSM JTUHAMHYHO PAa3BUBAIOIIETOCS MHPA,
dbopMHUpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HCHHBIX CUTYAIUSAX, CBA3AHHBIX C BEIIECTBAMHU U MX
IPUMEHEHUEM;

dbopMupoBaHHe y OOYYarOmUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMITCTCHIINH), WMEIOIIMX YHUBEpPCAJIbHOEC 3HAYCHUE IS Pa3IUYHBIX BHJIOB
NEeSATENbHOCTH: pelIeHus MpoOJeM, MOoucKa, aHaiu3a U 00paboTKKM MH(POPMALINH,
HEOOXONUMBIX JUIsl TPUOOPETEHUS! ONbITa AESTENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B TMO3HAHMM XHMHUM, a TaKXke g OLUEHKHM C TO3ULHUN
AKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIIUSHUS BEHIECTB M XHUMHYECKHX
MPOLIECCOB HA OPTaHU3M YE€JIOBEKa U IPUPOJAHYIO CPELY;

pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEH 00YJArOIINXCS: CIOCOOHOCTH CaMOCTOSATEILHO IPUOOPETATh HOBBIC
3HAHUS 110 XUMHUHU B COOTBETCTBUHU C )KHU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpeMEHHBbIC MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJII TIONCKA U aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMHUYIECKOTO COJICP KaHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONTUXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HAOJIFO1aTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWHM W TPOBEICHUH XUMHUYCCKOTO
AKCIIEPUMCHTA;

BOCIIUTaHUE Yy oOydaroumxcss YOEXIEHHOCTH B T'yMaHUCTUYECKOH
HAIMPaBJICHHOCTH XMMHH, €€ BaXKHOW POJU B PEHICHUH TIJIOOANbHBIX MPoOIeM
PalMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOJHEHUS YHEPIeTHUECKUX PECYPCOB U
COXpaHEHUs TPHUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEKHOTO
OTHOIIEHUSI K TIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYCHHBIX 3HAHWW JJI TPUHITHS TPAMOTHBIX DEIICHUA B
CUTYaIHIX, CBSI3aHHBIX C XUMUYECKUMH SIBICHHSIMHU.



Henmu wu 3amaum wm3yuyenus mnpenMera "Xumus" TOIydMSIM TMOIPOOHYIO
METOAUYECKYIO UHTEpHIpETaInio B pa3naeine "[lnanupyembie pe3yabTaTbl OCBOCHUS
IPOrpaMMbl TI0O XUMHH', TaKUM 00pa3oM OOECMEYeHO YETKOE MPE/ICTABICHUE O
TOM, Kaku€ 3HAaHUS M YMEHHUS HMMEIOT MPsSMOE OTHOIICHHE K pealn3aluu
KOHKPETHOM LIEJNIH.

B yuebHoMm mnaHe cpemHero oOmiero oOpa3oBaHUsl Y4EOHBIM TpeAMET
"Xumus", nzyyaeMmblii Ha 0a30BOM YPOBHE, SIBISIETCA 00S3aTE€IbHBIM Y4YE€OHBIM
IPEIMETOM.

OOGiee yncao 4acoB, PEKOMEHI0BaHHBIX /IS U3YUYEHHUS XUMUH, - 68 4acoB: B
10 kiacce - 34 gaca (1 gac B Henento), B 11 kacce - 34 gaca (1 gac B Heeoio).

Conepxanune o0ydyenusi B 10 kiacce.

Oprannyeckasi XuMmsl.

TeopeTndeckre OCHOBBI OPraHMYECKON XUMUMU.

[IpenMer opraHM4ecKOM XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEpHUANIOB. Te€opusi CTPOEHUS OPraHUYECKHX
coenuHeHnii A.M. BytnepoBa, ee 0CHOBHbIE N0JIOKEHUS. CTPYKTYpHBIE (POPMYIIBI
OpraHMyYecKux BemecTB. ['oMmomnorusi, wu3zoMepus. XuMHUuYecKas CBsI3b B
OpTraHUYECKUX COCAMHEHUSX - OJIMHAPHBIC U KPATHBIC CBS3H.

[Ipencrabnenue o kiaccupukalu OpraHMYecKux BemecTB. Homenkiarypa
OpPraHUYeCKUX COCJUHEHHUM (CHUCTEMaThuecKkas) | TpUBUAJIbHBIC Ha3BaHUs
BAKHEUIINX MPEACTABUTEIICH KIIACCOB OPTaHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METO/bl HM3YyYE€HUS BEHIECTB M HUX IPEBpAIICHUMN:
O3HAKOMJICHHE C OOpa3laMM OpraHUYECKUX BEIIECTB M MarepuajaMu Ha HX
OCHOBE, MOJICTUPOBAHUE MOJICKYJI OpPraHUYECKUX BEIIECTB, HAOJIOJCHUE U
ONMUCAaHUE JEMOHCTPALMOHHBIX OMBITOB M0 MPEBPALICHUIO OPTraHUYECKUX BEIIECTB
Py HarpeBaHuu (TUTaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

. YTJIEBOJIOPO/IBL.

AJIKaHBI: COCTaB W CTPOCHHUE, TOMOJOTHYECKUU psa. MeraH u 3TaH -
POCTEUIITNE TIPEJCTABUTEITN QJIKAaHOB: (PU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUsT U TOPEHHMs), HAXOXKIACHUE B MPUPOJIC, IOJIYYEHUE U
PUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUHN psJl. DTUICH U MPOINUIIEH -
MPOCTEHIINE TPEACTABUTENIN AJKCHOB: (PU3WYECKHUE M XHUMHUYECKHE CBOICTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallud, OKUCICHUS U
MOJIMMEPHU3ALINH ), TIOJyYCHUE U IPUMECHECHHUE.

Ankanguensl: OyrtamueH-1,3 u meTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKHEe CBOMCTBA (peakius monumepusanuu). [logydeHne CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTAaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifl. AIIETHIICH
- TPOCTEUIINNA TPEICTABUTENIb AJIKWHOB: COCTaB, CTpOCHHE, (HU3MdyecKkue u
XUMUYECKUE CBOMCTBA (pEaKIMu THAPUPOBAHMUS, TaJOTC€HUPOBAHUS, THAPATALINH,
TOpEHMUs), MOJyYeHUE U TPUMEHECHHUE.



Apenbl. benzon: cocra, cTpoeHue, (pU3NYECKUE U XMMHUYECKHUE CBOMCTBA
(peakuMu TAJOT€HUPOBAHUS W HUTPOBAHHWA), IIOJIYYEHHUE U IPUMEHEHUE.
TokcuyHOoCTh  apeHOB. I'eHeTHueckas CBSI3b  MEXAY  YIVIEBOJOPOJAMHU,
NPUHAIEKAIMME K PA3JIMYHBIM KJIACCaM.

[IprponHble MCTOYHMKM YTIE€BOAOPOMOB. I[IpuponHbIi ra3 W mMOIyTHBIE
He(dTauble ra3pl. Hedth m ee mpoucxoxaenue. CnocoObl nepepabOTKM HEPTH:
NEPEroHKa, KPEKUHT (TePMUYECKUW, KaTaIUTUYECKHil), mnuponu3. IIpoaykTsl
nepepaboTKu He(pTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbIN
yTOJb U MPOAYKTHI €r0 MepepadoTKU.

DKCHepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB W HUX MPEBpaIlCHU:
O3HaKOMJIEHHE ¢ o0pa3laMu IUIacTMAcC, KayuyyKoB U pe3uHbl, kosekuuu "HedTs"
1 "Yrosns", MOIEIUPOBAaHUE MOJIEKYJ YIJIEBOAOPOIOB U TaJIOr€HONPOU3BOIHBIX,
POBEJICHUE NMPAKTUUECKONW pabOThI: MOJyUYEHUE 3TUIIEHA U U3YUYEHHE €TI0 CBOICTB.

Pacuernsie 3anaum.

Bolunicnenuss 1mo ypaBHEHHMIO XUMHYECKOW peakuuud (maccbl, oObema,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU MO M3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJTYKTOB PEAKIIUH).

Kucnopoaconepxaiiyie OpraHu4eCKHe COETUHEHUS.

[IpenenbHble OOHOATOMHBIE CHUPTHL. METaHON W 3TaHOJ: CTPOEHUE,
¢u3znueckue M XHUMHYECKHE CBOMCTBA (peakUUM C AKTUBHBIMU METaJlJIaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHuE), NpuMeHeHue. BoaopoaHbie CBS3M  MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJIa U 3TaHOJIa HA OPraHKu3M YeslOBeKa.

MHOroaToMHbl€  CHUPTBL. OJTWICHIJMKOIb W  TINIMLEPUH: CTPOCHUE,
¢usznyeckue W XUMHUYECKHUE CBOICTBa (B3aUMOJEHCTBUE CO  IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHas peaklMs Ha MHOroaToMHble cnupthl). JleiicTBue Ha
opraHu3M uenoBeka. [ [pumeHenue rauuepuHa U 3THIIECHTJIAKOJIS.

deHoM: CTPOCHHE MOJEKYJbl, (U3UYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenona.

Anpneruapl. DopManbaeruj, ameTagbAeTuA: CTpOeHUe, (U3NUeCKue Hu
XUMUYECKHUE CBOMCTBA (pEaKIMM OKHCIIEHHS W BOCCTAaHOBIICHMS, Kau€CTBEHHBIE
peaKkLyn), MOIy4YeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHCIOThL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpPOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue /Ui Kiacca KUCIOT, peaklus 3TepuduKanum), NoayuyeHue U MpUMEHEHHUE.
CreapuHoBasi M OJICMHOBAsl KHUCJIOThl KaK MPEJACTABUTENM BBICIIMX KapOOHOBBIX
KHCJIOT. MbL1a KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOMOILEE AEHCTBHE.

CnoxHple »¢Qupbl Kak NPOU3BOAHbIE KapOOHOBBIX KuCIOT. ['maponus
cioxHbIX 3¢upos. Kupsl. 'naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb KHUPOB.

VYrneBoabl:  cocraB, KiacCHU(HUKanus  YrieBoJoB  (MOHO-, JH- H
noymcaxapupl). [7I0K03a - MpoCTeHIINi MOHOCaxapHu: OCOOEHHOCTH CTPOCHUS
MOJIEKYJbI, (U3NYECKHEe U XHMHYECKHE CBONCTBA (B3aUMOJEWCTBHE C
ruapokcuiom Menu(ll), oxkucieHne ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),



BOCCTAHOBJICHHE, OpO’KEHME TIJIIOKO3bl), HAXOXJIECHUE B MPHUPOJE, MPUMEHEHUE,
ouonornueckas poib. Porocunte3. OpykTo3a Kak U30Mep TIIFOKO3BI.

Kpaxman un nemnonnosa kak npupojassle noaumepsl. CTpoeHHe Kpaxmana U
HEeJUTI0NI03bl.  DU3MYECKME W XHMMHYECKHE CBOMCTBAa Kpaxmaya (THApPOIH3,
KaueCTBEHHAsI PEAKIUs C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
IpOBEICHHUE, HAONIOJCHUE U ONHCAHUE JIEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, Ka4€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKUCIEHUE ATaHOJa
okcugoM Menu(Il)), MHOroaTrOMHbBIX CHUPTOB (B3aUMOJAEHCTBUE TJIMUIEPUHA C
ruapokcusiom meau(Il)), anbreruaoB (OKMCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m rugpoxcumom wMenu(Il), BzammopaeicTBHE Kpaxmanga C HOJAOM),
IPOBE/ICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacueTHble 3amaun.

Boluncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Macchl, oObema,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH [0 W3BECTHBIM MAacce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MIPOJYKTOB PEAKIIUN).

A3oTcoaeprkane opraHM4ecKue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIE OpraHMYecKrue coeauHeHus. Ou3ndeckue
U XMMHUYECKHE CBOICTBA aMUHOKHUCJIOT (Ha mpumepe ruiuHa). buonorudeckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAsg M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOMCTBA OEIKOB:
TUAPOJIN3, IeHATYpallHsl, KAYECTBEHHbIE pEaKIIMU Ha OCJIKU.

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W HUX IMPEBpaIICHUI:
HAOJIIOICHUE U ONMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATypalus OCIKOB MpU
HarpeBaHUM, LIBETHbIE peaKLUu OEIIKOB.

BBICOKOMOJIEKYIIIpHBIE COEIUHEHUS.

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHbIE METOJIBl CHHTE3a BBICOKOMOJEKYJSIPHBIX COCIWHEHUN -
NOJINMEPU3ALHS U MOJTUKOHJEHCALUS.

DKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHMsS BEIIECTB M HUX MPEBpaIICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexknpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaAMETHBIX CBSI3eH NIPU U3YYEHUH OPraHUYeCKOM XMMUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJNIb30BaHWE KakK OOIIMX €CTeCTBEHHO-
HAYYHBIX TOHATHM, TaK U TOHSTHH, SBISIOMIUXCS CUCTEMHBIMU ISl OTIEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHITHS: SIBJIEHUE, HAYYHBIH (aKT, TUIIOTE3A,
3aKOH, TEOpHSs, aHANU3, CUHTE3, KiIacCU(PUKAIUs, MEPUOJIUIHOCTh, HAOIIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHHUE.



®duzuka: Matepus, OHEPrus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
HHEPreTUYECKUN YpPOBEHb, BEILIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEIECTBA, (PM3NYECKUE BETUYNHBI U €AMHUITBI UX U3MEPEHUS.

buonorus: kmerka, opranm3Mm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBIE BemiecTBa (O€NKH, YTIEBOIBI, >KUPHI,
(epMEHTHI).

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE NCKOMAeMble, TOTUINBO,
pECypCHI.

TexHOJOTHsA: TNHINEeBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO TUTAHUS,
MOIOIIIUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MPEnapaThl, MaTepuaIbl U3
WCKYCCTBCHHBIX U CHHTETHUECKUX BOJIOKOH.

Conep:xanue o0ydyenus B 11 kinacce.

OO0urasi 1 HeopraHm4veckasi XUMHMS.

Teopernyeckue 0CHOBbI XUMHH.

XumMudeckuii 3ieMeHT. AToM. Sapo aroma, H30TOMbL. DJIEKTPOHHAS
000Ji04Ka. DHEpPreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpeeNieHns >JEKTPOHOB MO OpOUTANISIM B aromax
3JIEMEHTOB MEPBBIX YETHIPEX NEPUOJOB. DJIEKTPOHHAS KOH(PUTYpaALIKs aTOMOB.

[Iepnognueckuit 3akoH U Ileproguyeckas cucremMa XMMHYECKHUX DJIEMEHTOB
JI.1. MenneneeBa. CBs3b NEPUOANYECKOTO 3akOoHA M Ilepronnueckoil cuctemsl
XuMu4eckux aneMeHToB [[.M. MeHnaeneeBa ¢ COBpPEMEHHOM TEOPUEN CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyNIaM U MEpHOJIaM.
3HavYeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKass CBsi3b. BuAbl XHMHYECKON CBSI3U
(kOBaJIGHTHAsI HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMHUYECKOW CBSI3W (OOMEHHBIM U JOHOPHO-
aKkienTopHsiii). BogopoaHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBLHOCTD.
Crenenb okuciieHus. IOHBI: KATHOHBI 1 AaHUOHBI.

BemecTtBa  MOJIEKYJSIDHOTO M HEMOJEKYJSIPHOTO  CTPOEHHs.  3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTBA. Wbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTAJUIMYECKOU PEIIETKH.

[lonATHe O aucnepcHBIX cucTeMmax. VICTUHHBIE M KOJUJIOMIHBIE PaCTBOPHI.
MaccoBas 10J1 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COECIMHEHU. Homenknatypa
HEOPraHUYECKUX BEIIECTB. [ €HETHYECKass CBSI3b HEOPraHWYECKUX BELIECTB,
NpUHAJIEKAIIUX K PAa3JIMYHBIM KJIaccaM.

Xumudeckas  peaknusa.  Knaccudukammss  XUMHUYECKHX — peakIuid B
HEOPraHWYEeCKOM M OPraHW4YecKOM XHMMHH. 3aKOH COXPAHEHMSI MAacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH NTPU XUMHUUECKUX PEaKIIHIX.



CKOpOCTh peakilfu, €€ 3aBUCUMOCTh OT paziuyHbIX (PakTtopoB. OOpaTuMbie
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMu4eckoro pasHoBecus. [Ipunnun Jle [larense.

DNeKTpoauThUecKas aucconuanus. CuiabHbIe U ciadbie deKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTpabHasl, eloyHas. Peakiium noHHOTro
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCNEPUMEHTAIBHBIE METO/bl HM3YyYE€HUS BEHIECTB M HX IPEBPAIICHUMN:
neMoHcTpanus Taonui "llepuoaudeckas cucrema XxumMuueckux snemeHtoB J[.U.
MenneneeBa", u3yuyeHue MOJACICH KPUCTAUIMUECKUX PEINIECTOK, HAOII0JACHUE U
OMKCaHUe JEMOHCTPALIMOHHBIX U J1a00OPaTOPHBIX OMBITOB (Pa3oKEHUE MEPOKCUIA
BOJOPOJIa B MMPUCYTCTBUU KaTalnu3aToOpa, ONPEIEICHUE CPEAbl PACTBOPOB BEUIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO WHIWKATOPA, pEaKIMH HMOHHOTO OOMEHa),
IIPOBEJICHUE MTPAKTUYECKON paboThl "BiusHue paznuyHbix (GakTOPOB HA CKOPOCTH
XUMHYECKOM peakiuu'.

PacueTHnblie 3anaumn.

PacueTrsi 10 ypaBHEHMAM XUMHYECKMX pEAKIUHA, B TOM  YHCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUYETHI C HCMHOJIB30BAHUEM IIOHATHUS ''MACCOBAs
JIOJIS1 BEeIecTBa'.

Paznen 2. Heopranndeckas xumus.

Hemerannel. Ilonoxkenne HemeraymoB B Ilepuomuueckonn  cucreme
xumuueckux siementoB .M. MenneneeBa U OCOOGHHOCTH CTPOCHHS aTOMOB.
duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpuUMepe
KHCJIOpOJIa, cephbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
docchopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COEUHEHHIN).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Mertamnsl. 1lonoxenne meraisioB B llepuoanueckor cucremMe XHUMHUYECKUX
anemenToB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 00O0JOUYEK
aToMOB MeTajuioB. O0mue ¢uznueckue cBoiicTBa MeTayioB. CIulaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUAN PsAJT HANIPSKEHUN METaJUIOB.

XUMUYECKHE CBOMCTBA BaKHEUINMX METAUIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KEJIE€30, MEJIb) U UX COCIUHEHUMH.

OO6mue cnocoObl MoiayyeHus MeTayioB. [IpuMeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJIbl HM3Yy4YEHHUS BELIECTB W MX IPEBPAILCHUI:
U3ydeHUe KOoJuleKIuu "MeTaiel U cruiaBbl, o0Opa3lloB HEMETAIJIOB, pPEIICHUE
IKCIIEPUMEHTAIBHBIX 3aj7a4, HAOJIOJIEHWEe M OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHUJIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIEJI0YEeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuetHblie 3anaumn.



Pacuersl maccel BemiecTBa M o0beMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacdeTsl Macchl (00beMa, KOJIMUeCTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CIH OHO
Y3 BEIIECTB UMEECT MPUMECH.

XuMUS U KU3Hb. MEXITPEIMETHBIE CBSI3HU.

Ponp xuMuu B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPreTUUECKON W MUIIEBOM
0€30MacHOCTU, pa3BUTUM MeUIMHBL. [loHATHE O HAy4HBIX METOJax MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnenuss 00 OOMIMX HAYYHBIX NPUHIUIIAX  TPOMBIILICHHOTO
MOJTy4YE€HHUS BAXKHEHIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUANIOB: BAKHEHUIINE CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKUIMOHHbIE MAaTEpHallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTtepuaibl ISl 3JEKTPOHUKH, HAHOMAaTEpHUalbl, OPraHUYECKUE U MUHEpAIIbHbIC
yao0peHus.

XUMHSIT U 3J0pOBBE YEIIOBEKA: MPaBWJIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuiia 0E30MaCHOTO KCIOIb30BAHUS MPEMAPATOB OBITOBOW XUMUU
B IIOBCEIHEBHOW JKU3HMU.

Peanmzamusi  MEXIpeIMETHBIX CBSi3ed TNpU  H3yUYECHUH  OOmed W
HEOPraHU4YeCKOW XUMHUH B 11 Kiacce OCyIIECTBIISIETCA YE€PE3 UCIIOIb30BAHUE KaK
OOIIMX ECTEeCTBEHHO-HAYYHBIX TOHATUH, TaKk W TIOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMU JJIs1 OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOIO I[UKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: Hay4dHBIM (pakT, Tumores3a, 3aKoH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

duznka: MaTepusi, IHEPTUsl, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAJUOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BbeM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NUYECKHE BEITUUYHHBI M CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buomorusi:  kimeTrka, oOpraHm3M, 9SKOCHCTeMa, Owocdepa, Makpo- U
MUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HBIE UCKOMAEMBbIE, TOIIUBO,
pecypchl.

TexHonmorusi: XuMHYECKasi MPOMBIIUIEHHOCTb, METAJUTYprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPUANIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJICTBO, IHILEBAS
MPOMBIIIJIEHHOCTh,  (hapMarleBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEpHUAJIOB,
AJEKTPOHHAs MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.

I[Inanupyembie pe3yibTaThl 0CBOEHHUS NMPOrPaMMBbI [0 XUMHUHM HA YPOBHE
cpeaHero oomero oopazoBaHmsi.

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METAnpeJMETHBIM W TPEIMETHBIM). HaydHO-MEeTOau4ecKoil OCHOBOW s



pa3pabOTKU TJIAHUPYEMBIX PE3yJbTaTOB OCBOCHUS MPOrPAMM CPEIHErO OOIIero
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM MOJIXOJIOM B CTPYKType
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUSI mpenmera "Xumus" Ha YpOBHE CPEIHErO
o011ero 00pa3oBaHus BbIICTICHBI CIEIYIONINE COCTABIISIONINUE:

OCO3HAaHHE OOYYAIOIIMMUCA POCCUHCKOW TPaKJAHCKONW WJICHTUYHOCTH -
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOMPEIEIEHUIO;

HaJU4Yue MOTUBAIIMU K 00YUEHHIO;

1[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTHU Ha OCHOBE
KJIFOUEBBIX IICHHOCTEH U UCTOPUYECKUX TPAAUIIMNA 0a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
NEATEIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA yYCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHbBIE TJIAHBI.

JInyHOCTHBIE pPE3yIbTaThl OCBOCHHS mpeaMera "Xumua'" IOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOIIEeCTBa, MPHUHATHIMH B OOLIECTBE
HOpMaMUd W  TpaBWJIaMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yJarommxcs.

JIudyHOCTHBIE pe3yibTaThl OCBOCHUA TMpeamera "Xumuga" OTpaxaroT
c(hOPMHUPOBAHHOCTh OIBITa I[IO3HABATEIILBHOW W MPAKTUYECKON JAESTEIbHOCTU
oOyyJaronuxcst 1Mo peaausaliuy NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIE B
YacTu:

1) rpaxkx1aHCKOTO0 BOCITUTAHUS:

OCO3HaHUS 00YUAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

NpEACTaBICHUSI O COLMAIBHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHWs, JIOTUKY H
apryMEeHTHI IPYTUX MPU aHAJIN3€ Pa3IUYHbIX BUIOB YUECOHOU NeATEIbHOCTH;

2) NaTpuOTUYECKOTO BOCTIMTAHMUSL:

LEHHOCTHOIO OTHOWIEHUSI K HCTOPUYECKOMY M HAaydYHOMY HaCIEIUIO
OT€YECTBEHHON XHMMUM,;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUH U TPAKTUUECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO JOCTHXKEHUS HAYKH €CTh Pe3yJbTar
JUIMTEIbHBIX ~ HAONIOAEHUN, KPOIMOTIUBBIX HAKCHEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOT'O TPYa YYEHBIX U MPAKTUKOB;



WHTEpECa M TIO3HABaTEIbHBIX MOTHBOB B IMOJYYEHUH U TOCIEIYIOIIEM
aHanu3e MHQPOPMAIUU O TEPEIOBBIX JTOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMUU;

3) 1yXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUIECKOTO MOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIC C XUMHUYECKUMU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBCHHBIC
HOPMBI ¥ TICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE M TIOCTYNKH CBOMX TOBapHINEH C
MO3UIIMK HPABCTBCHHBIX M TIPABOBBIX HOPM M OCO3HAHHUE ITOCJICACTBUI ITHX
MOCTYIIKOB;

4) popmupoBaHus KyJIbTYPHI 310POBBSI:

MOHUMAaHUSl [EHHOCTEH 3I0pOBOr0 U  0Oe30MacHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (u3mdyeckomy u
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns TpaBui 0O€30MacHOro0 OOpalleHuss C BEHIECTBAMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHWUMAHUSI IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0e301acHOT0 MOBEJACHHS B CUTYAIIHSIX, YTPOKAIOIINX 3J0OPOBBIO U KU3HHU JIIOJICH;

OCO3HAHUS TOCICJICTBUN W HEMPHUATHS BPEAHBIX MPHUBBIUCK (YMOTpeOICHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHUs);

5) TpyA0BOTO BOCIIUTAHMUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIbCKON
NEeSTENbHOCTH, OOIINECTBEHHO TMOJE€3HOM, TBOPYECKOM W  JPYruX BHAAX
NEeSITENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE B PEIICHUH MPAKTUYECKUX 3aaad
COIMAJIbHOW HAIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTepeca K MPaKTHYECKOMY HM3YUYEHHIO MPOQECCHI pa3IuyHOro poja, B TOM
YHCJIC Ha OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUH TI0 XUMUU;

YBa)XECHHUA K TPYY, JIOASIM TPyJia U pe3yibTataM TPyAOBOH eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAMBUAYAIbHOH TPACKTOPHH
oOpa3zoBaHusi, Oynayuiedi npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBAa;

6) PKOJIOTMYECKOT'O BOCTIUTAHUS:

AKOJIOTUYECKU 1I€JIeCO00pa3HOro OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOoOiIeM, BIMSHUS
HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLIMATIbHON Cpelibl;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTIDKCHUA XUMHUHU IS
pEIIeHHs] BOMPOCOB PAIIMOHATILHOTO IPUPOIOTIOH30BAHNS;



AKTUBHOTO HENPUATUS JECUCTBUM, TMPUHOCIIIUX BPEI  OKPYkKaIOIIEH
OPUPOJIHON cpeie, YMEHHUs] MPOTHO3UPOBATH HEOJIArONpUSTHBIE SKOJIOTHMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HAJIM4YUs Pa3BUTOIO HKOJIOTMYECKOTO MBINUICHHS, SKOJIOTUYECKON KYJIBTYPBI,
OmbITa NEATEIBHOCTH DKOJIOTHYECKON HaITPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAaTbCSI UMM B TO3HABATEIIbHOM, KOMMYHUKATUBHOW W COLHAIBHOU
PAKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTHUBOCTOSATH HACOJIOTUU
xemodoOuu;

7) IEHHOCTH HAyYHOT'O MO3HAHMUS:

c(hOpMUPOBAHHOE MHUPOBO33PEHUSI, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMAaHUSl CHeUUPUKA XWMHUM KakK HayKd, OCO3HaHUS €€ pOoJid B
dbopMHpOBaHUN PALMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHWU IIEJIOCTHOTO
IOpEICTaBICHU 00 OKpYXarolleM MHUpe Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHWN TNPUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHWH MPOOJIEM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKJIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJII COBPEMEHHOMU
IMBWIN3ALMM: B €€ TyMaHHCTHYECKOM HANPABICHHOCTH W BAXHOW pOJM B
CO3JJaHUU HOBOW 0a3bl MaTepUaJbHON KYJIBTYpPbl, PEIIEHUU TJIO0ATBHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA - CHIPHEBOM, JHEPIreTUYECKOM, MUILIEBOU U
AKOJIOTMYECKON 0O€30MacHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECHEYEHUH YCIOBUMI
YCHEIIHOTO0 TPyJa U SKOJOTMYECKH KOM(POPTHOM SKU3HM KaXKIOrO 4YiEeHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHMMaHUsl CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTU HCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUIM OKPYKAIOIIET0 MUpA U
IPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB W HMEIOIIUXCS JaHHBIX C LENbI0 MOJy4YeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOATENIBHO HCIIOJIb30BaTh XUMHUYECKHWE 3HAHUSA U1
penieHus: npoOJIeM B peajbHbIX KU3HEHHBIX CUTYALHIX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATEIbCKOMN AESTEIbHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM0o0Opa30BaHUI0, K AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBHUHU C KU3HEHHBIMHU MOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B paziuyHbIX cepax mpodeccruoHanbHON
NEATEIbHOCTH.

MeranpeaMeTHble pe3yibTaThl OCBOEHHUs y4deOHOro mpeamera "Xumusa' Ha
YPOBHE CpeHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMbIE  JUIS dbopMuUpOBaHHS ~ MHUPOBO33pEHUS  O0y4aroUIuxcs
MEXKIUCHUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAKAOLIUE
[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHU(PHUKY METOJIOB TO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIUs, SBJICHUE,



npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, Uccle0BaHne, HAOII0IeHNEe, N3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);
yHUBEpCaJIbHbIC YUeOHBIC NEeWcTBUs (TO3HABaTEIbHBIC, KOMMYHUKATHBHbIC,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (GyHKIIMOHATBHOMN
IPaMOTHOCTH M COIMATLHON KOMIIETEHITUN 00yJaroNIiXcs;
CIIOCOOHOCTD o0yyJaromuxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUSA M YHUBEpCAJIbHbIC YUEOHbIE
JNEUCTBHS B IIO3HABATEIBHON U COLMAIBHOMN IIPAKTUKE.

MeranpenMeTHblE PE3yJbTAaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMH UM  PEryJsTUBHBIMU
JIEUCTBUSIMH.

OBaagenue YHHMBEPCAJIbHBIMH y4eOHBIMHU M03HABATEJIbHBIMH
JAeHCTBUSIMU:

1) 6a30BbIC IOTUYCCKUE ICHCTBUSA:

CaMOCTOSITENIbHO  (OpMYJIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ PacCMaTpUBATh;

ONpPENENATh LEJIH JCATEIBbHOCTH, 3aJaBas HapamMeTpbl U KPUTEPUU HUX
JNOCTHKEHUS, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH C ITOCTABICHHBIMU LIEISIMU;

UCIIOb30BaTh IPU OCBOCHHWM 3HAHMU NPHUEMBI JIOTUYECKOTO MBIIUICHUS -
BBIJIENATh XAPAKTEPHBIE NMPU3HAKU MOHITUM M YCTAaHABIMBATH WX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS JIJIsl OOBSICHEHUS OTAEIbHBIX ()aKTOB U
SIBIICHUI;

BbIOMpaThb OCHOBaHMS M KPUTEPUM Ui KJIacCU(PUKAUMU BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHaBIMBaTh IMPUYMHHO-CICICTBEHHBIE CBSI3M MEXAYy H3y4aeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTMYECKHE pPaCCyKIEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
AQHAJIOTMM), BBIABISITH 3aKOHOMEPHOCTH W IPOTUBOPEYMS B pPacCMaTpUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOBI U 3aKJIIOUCHUS;

IIPUMEHATH B NMPOLIECCE MO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIE) MOJIEIIN, MPEOOPA30BBIBATH MOJIEIbHBIE IPEACTABICHUS - XUMUYECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XHUMHUYECKOU
peakuMy - IpU PEUIeHUU Y4YEOHBIX MO3HABATENbHBIX U MPaKTUYECKHX 3ajiad,
NPUMEHSTh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS ISl BBISBIICHHUS XapaKTEPHBIX
IPU3HAKOB U3y4YAEMBbIX BEIIECTB U XUMHUUYECKUX PEAKLIH.

2) 6a30BbI€ UCCIIEIOBATEIBCKUE ACUCTBUS:

BJIAJCTh OCHOBAMU METOJOB HAyYHOI'O MO3HAHUSA BEUIECTB M XUMHUYECKHUX
peakuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEI0BAaHUS, UCIIOIb30BaTh IOCTABJICHHBIE
U CaMOCTOSTEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3Bl MO MPOBEPKE MPaBUILHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;



BJIAJETh HAaBBIKAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUS M  IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSTENIbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIHUpOBATH
000011IEHHS ¥ BBIBOJIBI OTHOCUTEIBHO IOCTOBEPHOCTU PE3YJIHTATOB HCCIEOBAHUS,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOJCIIAHHON PaboTe;

OpuoOpeTaTb ONBIT YYEHWYECKOM HCCIEAOBATENIbCKOM M MPOEKTHON
NEeSATENbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/ay, NPUMEHEHHUIO pa3IMnYHBbIX
METOJ0B NTO3HAHMUS.

3) pabota ¢ uHbopmaIrei:

OpUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX UWHMOpManuu (Hay4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJAEp>KaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MH(YOpPMALMIO Pa3IMYHBIX BUAOB U (popm
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh ee JIOCTOBEPHOCTh U
HENPOTUBOPEUYHBOCTb;

(GopMyIHMpoBaTh 3alpoChl U MPUMEHATH PA3JIUYHbIE METOJBI IIPU MOUCKE U
orOope wuH(pOpManuK, HEOOXOAUMOM JJs BHINOJHEHHS Y4eOHBIX 3ajad
ONPENEIICHHOTO TUIIA;

OpUOOpeTaTh OMNBIT MCHOJB30BAHUS HMH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (oOpMy  MpeACTaBICHUS
uH(popmaIiu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHOpMaIMeil: TPUMEHSATh MeEXIpeaAMeTHbIe ((dusudyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (DOpMYJIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTrJIsATHOCTH.

OBnazeHne YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JIEHCTBHUSIMU:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYXJ1a€MOM TEMBI B XOJ€ JUANOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  WJEH, (OPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS MTPEIOKEHHON 3a1a4H;

BBICTYIIaTh C TNPE3CHTALMEN PE3YJIbTATOB IMO3HABATEIBHOM JEATEIBHOCTH,
MIOJIYYEHHBIX CAMOCTOSITEJIEHO UM COBMECTHO CO CBEPCTHUKAMMU IIPU BBIITOJTHEHUN
XUMUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIIEOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, pealn3aluud y4eOHOro npoekra u (popmMyiupoBaTh BbHIBObI
[0 pe3yJIbTaTaM IPOBEICHHBIX HCCIEAOBAHWWA ITyTEM COTJACOBAHMS MO3ULUNA B
X0J1e 00CYXICHHSI 1 OOMEHA MHEHUSMH.

OBnazeHne YHUBEPCAIBHBIMU PETYJSITUBHBIMU I€UCTBUSAMU:

CaMOCTOATENIPHO IIJIAHUPOBATh M OCYILECTBIATH CBOK I103HABATEIBHYIO
NEeATENbHOCTh, ONpENENsis €€ LEead M 3aJaud, KOHTPOJIMpPOBaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MPEAJaraéMblidi ajiropuT™M JACUCTBUM MpuU
BBIMIOJTHEHMH YYE€OHBIX UM HCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee



3¢h(dEeKTUBHBIN CrMOCO0 HMX peHIeHUS C YYETOM TOJYyYeHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEU NI€ATEILHOCTH HAa OCHOBE CaMOaHaIM3a
Y CaMOOLICHKH.

[IpeameTHble pe3yJIbTaTbl OCBOEHUS MPOrpaMMbl CpPEIHEro  OOLIEro
o0pa3oBaHMs 1O XMMHM Ha 0a30BOM YpOBHE OpPHUEHTHPOBAHbBI Ha oOecreueHue
IPEUMYILIECTBEHHO 001Ie00pa30BaTeabHONl M OOLIEKYJIbTYPHOM MMOATOTOBKU
oOyuvaronuxcsi. OHM BKIIIOYAIOT clHeUUpUUYECKUe JUisi Y4yeOHOro mnpeaMmera
"Xumus" HaydHble 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUH IO OCBOEHHIO,
UHTEPHIPETALUU U NMPeoOPa30BAHUIO 3HAHUM, BUbI JAEATEIBHOCTU MO MOJIYYESHHUIO
HOBOTO 3HAaHUSA W TPUMEHEHUIO 3HAHMM B Pa3IUYHBIX YUYEOHBIX M peajbHBIX
JKU3HEHHBIX CHUTyalMsX, CBA3aHHBIX C XUMHUEW. B mporpamMmme mno XuMuH
PEAMETHBIE PE3YIbTAThI MPEACTABIEHBI IO TOAaM U3YUYEHHUS.

K xonny oOyuenus B 10 kiacce mpeIMeTHbIE pe3yiIbTaTbl OCBOCHMsS Kypca
"OpraHuueckasi XuMus" OTpaxkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHH O XHMHYECKOH  COCTaBIISIOINICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJM XHUMHU B TIO3HAHUU SIBICHUU
npupoasl, B  (QOPMUpPOBAaHWUU MBINUICHWS] W  KyJbTYPhl JIMYHOCTH, €€
(yHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEIEHUs TPAKTUYECKHUX 3a]1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOI'O OTHOIUEHHUS K CBOEMY 3J0POBBIO U MPHUPOJAHOU
cpene;

BJIAJICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOPAasi BKIIOUYAET:

OCHOBOIIOJIAral0IMNUe TOHIATUS (XMMUYECKUN DJIEMEHT, aToM, d3JEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEIbHOCTh, XUMUYECKas
CBA3b, CTPYKTypHasi popmyna (pa3BepHyTas W COKpAIllEHHAas), MOJIb, MOJIIpHas
Macca, MOJISIPHBIM 00bEM, YIJIEPOJHBIN CKeleT, (yHKIMOHANbHAs TPYIIIa,
paaukan, U30MepHrs, U30MEpbl, TOMOJIOIMYECKUI pAJZl, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCIIOPOJ, U Aa30TCOJEpXKAIINE COCAUHEHHUS, MOHOMED, IOJIMMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHU);

TEOPUH M 3aKOHBI (TEOpUs CTPOECHHMS OpraHMYecKux BemecTts A.M.
BytnepoBa, 3aKkoH COXpaHEHUSI MacChl BEIIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUM A3BIK XUMHH;

MHUPOBO33pEHUYECKUE 3HAHUS, JIEKAUTUE B OCHOBE TOHUMAHUS IPUUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30MaCHOM HCIOJIb30BAHUU BAKHEHIIMX OPraHUYeCKHX
BEIIECTB B OBITY U MPAKTUYECKOM IEATEIbHOCTH YEIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
ONMCAHUM COCTaBa, CTPOCHHMSI U IIPEBPALICHUI OPraHUYECKUX COCIUHEHUN;

c(OPMUPOBAHHOCTh YMEHHM HCIOJB30BAaTh XWMHUYECKYI0 CHMBOJIMKY MJIs
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpAILIEHHOW)
dopMynl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHYECKUX PpEaKIIUH,



W3rOTaBJIMBaTh MOJIENIM MOJIEKYJ OPraHMYECKHX BEUIECTB JJISI WJLIFOCTpAlUU HX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHSI;

c(hOPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATH MPHUHAMICKHOCTh U3YUCHHBIX
OpPraHMYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHHUIO K OMNPEICIICHHOMY
KJIacCy/Tpynmne coeluHeHuN (yriaeBOJOpPOAbI, KHUCIOPOI M a30TCOAepIKallue
COCMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb WM Ha3BaHUS MO
cuctematuyeckoi HomeHkiatrype (IUPAC), a taxke mpuUBOAUTH TpHUBHAIbHBIC
Ha3BaHUsI OTACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTJIMKOJb, TIULepUuH, (peHos, GopManbaerus, aneraiblIeruj, MypaBbUHas
KHCIIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAsI KUCIIOTA, TJII0KO03a,
bpykTO3a, Kpaxmal, IeJITI0103a, TIUIKH);

c(OPMHUPOBAHHOCTh YMEHUSI OMNPENCISATh BUABl XUMHUYECKON CBSI3H B
OpraHUYEeCKUX COCMHEHUAX (OJMHAPHBIC U KPATHEIE);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTH TIOJOKEHHUS TEOPUU CTPOCHUS
oprannveckux BemiectB A.M. BytnepoBa nisi 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOPMHUPOBAHHOCTh ~ yMEHWH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
bu3nYecKue W XWMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH Pa3TUIHBIX
KJIACCOB OPTraHUYECKUX BEIECTB (METaH, 9TaH, ATWJIEH, MPOIMWICH, alleTUJICH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ], ATaHOJ], STUJICHIJIUKOJb,
JIMIEPUH, (EHOJ, aleTalbJAeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxmaJl, I[eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepPU30BaTh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Coipbs  (He(pTh, MPUPOAHBIM Ta3, yrojib), CHOCOOBI WX TNEPEepadOTKUu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHMA TPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00beMa, KOJIWYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOIYKTA
peakuyu MO M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpPMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHMK 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUs, UCIOIb3YEMbIX B XUMUU MPU U3YUYECHUH BEIIECTB U
XUMUYECKUX SBICHUHN (HAOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIC XHMHUYECKHE 3HAHUS JUISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh MpaBujia MOJIb30BaHUS XUMUYECKON
NOCYJIO W JabopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKe MpaBWiIa OOpaIleHUs C
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH IO BBITTOJIHEHHUIO JTA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW ITUTAHUPOBATH W BBIIONHITH XUMHYECKUI
AKCHEPUMEHT (IIPEBpaIlEHHs] OPraHUYECKUX BELIECTB MPU HArPEBaHUU, MTOTYUYCHUE



TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIE pPEAKIUU OPraHUuYECKHX
BEIIECTB, JICHATypaIusi OCKOB MPU HArpeBaHWM, I[BETHHIE pPEaKIMu OEIKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH O€30MAaCHOCTH TIpH OOpaIlleHUHu C
BEIllECTBAMU U JIaDOPAaTOPHBIM OOOPYJOBAHHUEM, TNPEACTABISATH PE3YJIbTAThl
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyaUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTaTOB,;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUYECKU AHAIU3UPOBATH XUMHUYECKYIO
uHpopMalMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBAa MacCOBOM
uHpopmaiuu, HTepHET U Apyrux);

cOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOJATh  TpaBWa  JKOJIOTHYECKU
1[eJ1ecCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPaHEHHUSI CBOETO 3/0POBbS M OKPYXKAOLIEH MPUPOAHON Cpeibl, OCO3HABAThH
ONAaCHOCTb BO3JICMCTBUSI HAa JKUBBIE OPraHU3MbI OINPEICIEHHBIX OPraHUYECKHX
BelllecTB, mNoHUMasg cmbicn nokazarens [I[JIK (mpepenbHO  nomycTUMOM
KOHIIGHTpAIlMu), TOSCHATh HAa MpPUMEpax  CHOCOObl  YMEHBIIEHUS U
NpeAOTBPAIICHUSI UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsl 0OyYaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JIOPOBBSI: YMEHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIETBIX M CIa0OBHIASIIMX OOYYaIOIIMXCS: YMEHUE UCIOIb30BaTh
penbedHO TOUeuHyIO cucTteMy oOo3Hauenuil JI. bpaiinsg aisg 3anucu XUuMHAYECKUX
dbopmyi.

K koniy oOyuenust B 11 kiacce mpeaMeTHble pe3yibTaThl OCBOCHMS Kypca
"OO1as 1 HeopraHuyeckass XuMus'" OTpakaroT:

c(OPMHUPOBAHHOCTh  MPEJCTABICHUN O XUMHYECKOM  COCTaBIISIONIEH
€CTECTBEHHO-HAYUYHOW KapTUHBl MHpPA, POJM XHMHU B TIO3HAHUU SBJICHUU
npupoasl, B (QOPMUPOBAHWUU MBIIUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM TS PEIIECHUS TPAKTUYECKHUX 3a]1a4
U JKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO U MPHUPOJTHOU
cpene;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:

OCHOBOTIOJIATAIOIINE TTOHATUS (XUMUYECKUM 2JIEMEHT, aTOM, U30TOTl, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHAsl, MOHHAS, METAIMYECKas, BOJIOPOJIHAS ), KPUCTATUTMYECKAsl PEIIeTKa,
TUANBl XUMHUYECKUX  PEAKUHM, pacTBOp, DJEKTPOJMTBL,  HEIJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS JUCCOLMALIMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKOM peakIuu, XUMHUIECKOe PaBHOBECHE);

TEOpUM U  3aKOHBI  (TEOpHsS  DIIEKTPOIUTHYECKOM  JIUCCOIMAIIUH,
nepuoanueckuil 3akoH J[.M. MeHueneeBa, 3aKOH COXPAaHEHMsSI MacChl BEIIECTB,
3aKOH COXPAaHEHUsI U TMPEBPAIICHHUS HHEPTHUM MPU XUMHUYECKHX PEAKIUsX),
3aKOHOMEPHOCTH, CUMBOJUYECKUH SI3bIK XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMUS,
JeXane B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHX



ABJICHUHM, (PAKTOJIOTHUYECKUE CBEACHMUS O CBOMCTBAaX, COCTaBe, MOJIYYEHUH MU
0€301acHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX HEOPraHMYECKHUX BEIIECTB B OBITY U
IPAKTUYECKOH AESITEIBHOCTH YEIIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHHM BBISBIATH XapaKTepHbIE MPU3HAKU TMOHSITHM,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJb30BATh COOTBETCTBYIOLIME MOHSITHS MpHU
ONMCAaHUU HEOPTaHUYECKUX BEIIECTB M UX MPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHI HCIMOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUJIS
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUH  XUMHUYECKUX  PEaKIUH,
cuctematuyeckyto HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJAEIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHakK, TraiieHas
U3BECTh, HETAllIEHas! U3BECTh, MUThEBAs COMIA, MUPUT U JIPyTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OTNPEENISITh BaIECHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJICHTHAasl, HOHHAs, METAJUIMYECKasl, BOJOPOJ/IHAsI) B COEIMHEHUSX, TUII
KPUCTAJUINYECKON PELIETKM KOHKPETHOIO BEIIeCTBA (aTOMHAs, MOJIEKYJIIpHasd,
VOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTH yMEHUI yCTaHaBIUBATh OPUHAIEKHOCTb
HEOPraHWYECKHUX BEIIECTB IO MX COCTaBy K OIpPEAEIIEHHOMY Kiaccy/TpyIe
COEIMHEHHUH (TIPOCThIE BEIIECTBA - METAJUIbl U HEMETAJUIbl, OKCH/IbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPHIBATH CMBICI NEPUOJUYECKOTO 3aKOHA
JA.W. MeHneneeBa W JEMOHCTPUPOBATH  €r0  CUCTEMATU3HMPYIOILYIO,
00BSCHUTENBHYIO U TPOTHOCTHYECKYIO (QDYHKIINU;

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB 1 - 4 mnepuonoB Ilepuoamyeckoil cucTeMsl
xuMuueckux anemeHToB JI.M. MeHnneneeBa, wcmonb3ys moHsATHs "s-, p-, d-
AJIEKTPOHHBIE opOuTanu", "sHepreTndeckue ypoBHU", OOBSICHATh 3aKOHOMEPHOCTHU
U3MEHEHMSI CBOMCTB XMMHYECKUX 3JEMEHTOB M MX COEAMHEHUI MO MepuoiaM U
rpynnam Ilepuoanueckon cucremsl xuMudeckux emeHToB .M. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMUCHIBATh)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEIIECTB  PAa3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHYECKON CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILIECTBAMHU C MTOMOILbIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKHUX PEAKIIN;

c(OpMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEaKUUU I10
pa3NUYHBIM TMpPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTETIEHEW OKHCIICHUS 3JIEMEHTOB, 00OpaTUMOCTU
peaKuu, y4acTUIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTaBISATh YpPaBHEHHUS peakUui pazIudHbIX
THUIIOB, TIOJIHBIE M COKpALICHHbIC YPABHEHUSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKLIUHU UAYT JO KOHIIA;

chOpPMUPOBAHHOCTh YMEHUH TPOBOAWUTH PEAKIUH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTaB pPAa3jJU4YHbIX HEOPraHWYECKUX BEUIECTB, pPACIO3HABATh



ONBITHBIM MMYTEM HOHBI, IPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUYECKHX
BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTh OKHUCIHTEIBbHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOrO OajaHca
3THUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOU
peakIuu OT pa3InyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PAaBHOBECHUS
B 3aBUCHMOCTH OT BHelTHero Bo3aeictsus (mpunuui Jle [latense);

c(hOpPMUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh XUMHUYECKHE IPOIIECCHI,
JIeXKaIIue B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUsS] CEPHOM KHUCIIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOIMX HAyUYHBIX NPUHIMIAX U
AKOJOTHYECKUX MPOoOiieMax XMMUYECKOTO IPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C HCIOJIb30BaHUEM
MOHATHUS ""MaccoBasi J0Jig BEIIECTBa B pacTBOpe', 0ObEMHBIX OTHOIIECHUUN Ta30B
IpY XUMHYECKUX PEaKIIMSIX, MAcChl BEIIECTBA WM 00beMa Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe€ WM O0OBEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIECTB, TEIIOBOro 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, NPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIO/IaTh MPaBUIIA MOIb30BaAHUS XUMUYECKOU
NOCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBHM C WHCTPYKIMSAMHU IO BBIMOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUUN
AKCIIEPUMEHT (pa3jio’KeHHE MEPOKCHUIIa BOJOPOAA B MPHUCYTCTBUM KaTaau3aropa,
ONpENEIICHUE CPeAbl PpPAaCTBOPOB BELIECTB C IOMOIIBI0 YHHBEPCAJIBHOIO
WHMKATOPA, BIMSHUE PAa3INYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKIuu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHbIE PEaKIMu Ha cyib(dar-, KapOoHAT- H
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad MO
temam "Metamibsl" u "Hemeramnbl") B COOTBETCTBMU C NpaBUJIAMH TEXHUKH
Oe3omacHOCTH TIpU OOpAIllEHUHU C BEUIECTBAMH U JJa0OpaTOPHBIM 000PYAOBAHUEM,
NpEACTaBIATh PE3YyJAbTaThl XMMHUYECKOrO JKCIEpUMeHTa B (QopMe 3amucu
YpPaBHEHHI COOTBETCTBYIOIIUX pPEaKUUil U (POpMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh yMEHUM KPUTUUECKU aHAIM3UPOBATH XUMHUYECKYIO
uHpopMaIlMIo, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpEJCTBa MacCOBOM
KOMMYHUKaluu, UHTepHET U ApYyTHX);

chOpMHUPOBAHHOCTh ~ YMEHHMI  cOONIOAAaTh  MpaBWia  IKOJOTHYECKHU
1[eJ1IeCO00pa3HOr0 TOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPaHEHHUSI CBOErO 3I0POBbS M OKPYXKAIOLIEH MPUPOAHON Cpeabl, OCO3HABATH
ONAaCHOCTb BO3/JICHCTBUS HA KUBbIE OPraHU3Mbl ONPEICICHHBIX BEIIECTB, IOHUMAs
cmbeicn mokazarens I[IJIK, mosicHaTs Ha mpuMepax CcrmocoObl YMEHBIICHUS U
NpeAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;



JUIst 0OyYaronmxcsi ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3JI0POBBSI: YMEHHUE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBIICHUM;

JUISL  CAENBIX W CIA0OBHAAIIMX OOYYAIOIIUXCS: YMEHHE WCIIONIbh30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3amucn XUMHYECKUX
dbopmyi.

B denepanbHbIX U peruoHaNbHBIX MPOIEAYypax OIEHKH KadecTBa
0o0pa3oBaHUsI HCIOJIB3YETCA TMepeueHb (KOAUGUKATOP) paclpeleleHHbIX IO
KJlaccaM TIPOBEpseMBbIX TPEOOBAHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON NPOrpaMMbl CpPEJHEro 00IIero o0pa3oBaHUA M 3JIEMEHTOB
COZIEpKaHUS IO XUMUHU.

JUISL  CIAENBIX M CIA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpains mis 3anucu XMMHUYECKUX

dbopmy.

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOH ITPOT'PAMMBI

10 KITIACC
Kon .
IDOBEDSIEMOL0 IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
posep 00pa30oBaTeJILHON MPOrPaMMBbI CpeIHero o01ero odpasoBanus
pe3yJibTarTa
1 Teopernyeckre OCHOBbI OPraHUYECKON XUMUU

CdopMUpOBaHHOCTH MPEICTABICHUA 0 XUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIU XUMUU B TIO3HAHHUHU SIBJICHUI
MPUPO/IbI, B POPMUPOBAHUH MBIIICHUS U KYJIbTYpPbl TUYHOCTH, €€
(YHKIMOHATBLHON TPAMOTHOCTH, HEOOXOJUMOM [Tl peILICHHS
MPAKTUYECKHX 33]]a4 U IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0pOBBIO U IPUPOJHON cpeie

1.1

Bragenue cucteMol XMMUYECKUX 3HAaHUM, KOTOPast BKJIIOYAET:
OCHOBOIIOJIAral0NIME NOHATHUS (MOJIEKYJIA, BAICHTHOCTD,
NEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIICHHS, XMMUYECKasl CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJIAPHBIN 00BEM, YTIepOIHBIN CKeNeT, (PYHKIIMOHAIbHAS
rpy1na, paaukal, U30Mepusi, H30Mepbl, TOMOJIOTHYECKUI PsIll, TOMOJIOTH,
yTJIEBOJOPO/BI, KUCIOPOA- U a30TCOJAEPIKAIIUE COSTUHEHHS, OMOTIOTNYECKU
1.2 aKTHBHbIE BeleCTBA (YIJIEBOJIbL, JKUPBI, OCJIKH), MOHOMED, OJIUMED,
CTPYKTYPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHNUS); TEOPUU U
3aKOHBI (TEOpUsI XUMHUECKOT0 CTPOEHUsI OpraHu4ecKuX BeuiecTs A.M.
BbyTtnepoBa), 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMHH,
(baKTOJIOrMUECKUE CBEICHUS O CBOIMCTBAX, COCTaBe, MOJyUYEeHUH U
0€301acHOM HCIOJIb30BAHUN BAKHEHIIINX HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB B OBITY M IPAKTUUYECKON AEATEIbHOCTH YEJI0BEKa

1.3 ChopMupoBaHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC TPU3HAKH MOHATHH,
YCTaHaBIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITOHATHUS




IIPU ONMCAHUM COCTaBa, CTPOCHUS U MPEBPALEHUA OPraHUYECKUX
COE€IMHEHUN

1.4

C(OPMHPOBAHHOCTb YMEHHH NCIIOIb30BATH XUMUYECKYO0 CUMBOJIUKY JUISI
COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
(bopMyJ1 OpraHMYECKUX BEIECTB U YPAaBHEHUH XUMUYECKUX pEaKIHii,
M3rOTaBIUBATh MOJEIH MOJIEKYJ OPraHUYECKUX BEIIECTB IS
WUTIOCTPALMM UX XUMHUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS

1.5

CdhopmupoBaHHOCTH YMEHHI yCTAHABIUBATH PUHAICKHOCTh U3YYCHHBIX
OpPTraHUYECKUX BEUIECTB MO UX COCTaBY U CTPOCHUIO K ONPEICIEHHOMY
Kiaccy (rpymnne) coequHeHui (yrieBoa0po/ibl, KUCIOPOA U
a30TCoJIEpIKAIINE COSTUHEHHS, BLICOKOMOJICKYJISIPHBIC COCTUHEHHS),
JaBaTh UM Ha3BaHUs 10 cuctematuyeckor HomeHkiatype (IUPAC)

1.5

ChopMupoBaHHOCTb YMEHHUS ONPENENIATh BUAbI XUMHUYECKON CBSI3U B
OpPraHMYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE)

1.6

ChopMupoBaHHOCTh YMEHHUS IPUMEHSTh: MOJIOKEHHUS TEOPHU CTPOCHUS
oprannyeckux Bemects A.M. ByTiepoBa 15 00bsiICHEHHS 3aBUCUMOCTHU
CBOJCTB BEILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUsI MaCChl

BEIIECTB

VYranesonopoasl. Kuciopoaconepskamiye 1 a30TCOAEpKaIINE OpraHuuecKue
coeuHeHMs. BICOKOMOJIEKYIIpHbIE COeIMHEHUS

2.1

CdhopmupoBaHHOCTH YMEHHIA TPUBOIUTH TPUBHUATILHBIC HA3BAHUS
OTJIENbHBIX OPTaHUYECKHUX BEIIECTB (ITHIICH, POMUIIEH, alleTUJICH,
STUJICHTIIUKOJIb, TIIHIEPHH, (HeHOoI, (hOpMabACTH I, alleTATbICTH/I,
MypaBbHHas KUCJIOTA, YKCyCHasl KUCIIOTA, OJIEMHOBAsI KUCIIOTA,
CTeapuHOBAs KUCIIOTA, TIIF0K03a, PPYKTO3a, KpaxMa, [eJUTI003a, TIIHIIUH)

2.2

ChopMHpOBaHHOCTh YMEHHI XapaKTePU30BaTh COCTaB, CTPOCHHE,
(du3HYeCKre U XUMUIECKUE CBOWCTBA TUITMYHBIX MTPEICTAaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH, THUJICH,
MIPOMWJICH, alleTuiieH, OyTaaueH-1,3, metunOyranueH-1,3, 6eH30I1, METaHON,
3TaHOJI, STUJICHIJIMKOJIb, TIIMIIEPUH, PEHOJ, alleTaIbIeTH I, MypaBbUHAsA 1
YKCyCHas KHCJIOTBI, TIIFOK03a, KpaXxMall, IIeJUTF0JI03a, aMHHOYKCYCHAS
KHCJIOTA)
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ChopmMrpoBaHHOCTH YMEHUSI UIUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKIY
TUNWYHBIMU NPEICTABUTEISAMHU PA3IIMYHBIX KIACCOB OPraHUYECKUX
BEIIECTB YPaBHEHUSIMH COOTBETCTBYIOLINX XUMHUECKUX PEAKIIUN €
HCIOJIb30BAHUEM CTPYKTYPHBIX (hopmyt

24

ChopmMHrpoBaHHOCTh YMEHUS XapaKTEPU30BaTh UICTOUYHUKHU
YIJIEBOAOPOAHOTO CHIPhs (He(Th, IPUPOJHBIH ra3, yroib), CliocoObI UX
nepepadOTKH U MPAKTHUECKOE TPUMEHEHHE TIPOTYKTOB MepepadoTKU

XUMUS U KU3Hb. PacuéTnl




3.1

CdopMupoBaHHOCTH YMEHHUH BIAJAETh CHCTEMOM 3HAHUN 00 OCHOBHBIX
MEeTOAaX Hay4HOTrO MO3HAHUs, UCIOJIb3yEMbIX B XUMUU IIPU U3yUYECHUU
BEIIIECTB U XUMUYECKHX SIBIICHUN (HAOMIOeHUE, N3MEPEHNE, IKCITIEPUMEHT,
MOJEJIMPOBAHNUE), UCIIOJIb30BATh CUCTEMHBIE XUMUUECKUE 3HAHUS JIJIS
MIPUHATHS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAITUSIX, CBI3aHHBIX C
BEILIECTBAMH U X MPUMEHEHUEM

3.2

CdhopMupoBaHHOCTh YMEHUI COOJIOATh IPABUIA MOJIb30BaHUS
XMMUYECKOH MOCYI0H 1 1a00paTOPHBIM 000pyI0BaHHEM, a TAKXKe MTPaBUiIa
oOpalleHus C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU 110
BBINOJIHEHUIO TAOOPATOPHBIX XMMUYECKHX OIBITOB
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ChopMupoBaHHOCTh YMEHUH TUNIAHKPOBATH U BBHITIOJIHITh XMMUYECCKHIA
OKCIICPUMCHT (HpeBpaH.[eHI/ISI OpraHU4YCCKUX BCIICCTB TP HAI'PCBAHUH,
MOJTyYCHHE ITUJICHA ¥ U3YYCHHUE €0 CBOMCTB, KAUECTBCHHBIC PEAKIINU
OpraHn4C€CKUX BCUICCTB, ACHaTypalus 6€JIKOB IIpU HarpC€BaHru, IBCTHLIC
peakiuu OEITKOB) B COOTBETCTBUH C TIPABUIIAMU TEXHHUKH 0€3011aCHOCTH
py 0OpaIIeHUH C BEIICCTBAMH U J1a00paTOPHBIM 000PY/I0BAHHEM;
MPEJCTABISATH PE3yIbTaThl XUMHYECKOTO IKCTIEPUMEHTA B JOpPME 3aITUCH
YPaBHEHHI COOTBETCTBYIOIIUX PeaKUUil 1 HOpMYyITUPOBATh BEIBOBI HA
OCHOBE ITHX PE3yJIbTATOB
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ChopMupoBaHHOCTh YMEHUI MPOBOAUTH BBEIYUCICHHS 110 XUMHYECKIM
ypaBHEHUSM (Macchl, 00bEMa, KOJTMUYECTBA HCXOIHOTO BEIIECTBA WU
MIPOIYKTa PEaKINH M0 U3BECTHBIM Macce, 00bEMY, KOTMIECTBY OJTHOTO U3
MCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN)

3.5

ChopmMrpoBaHHOCT YMEHUI KPUTUUYECKH aHAJTU3UPOBATH XUMHUECKYIO
MH(POPMAIIKIO, TIOTY4aeMyI0 U3 pa3HbIX HCTOYHUKOB (Cpe/icTBa MacCOBOM
uH(popmanuu, cetb UHTEpHET u 1pyrue)

3.6

CdopmupoBaHHOCTH YMEHHI COOTIOIATH MPaBUIIa SKOJIOTHUECKH
11e7Ieco00pa3HOTO MOBEJACHUS B OBITY U TPYJOBOM JIEATETLHOCTH B TEISIX
COXPAHEHHUS CBOETO 37I0POBbS M OKPY>KAIOIIEH MPUPOTHON CPEIbI,
OCO3HaBaTh OITIACHOCTH BOBI[GI;'ICTBHSI Ha JXUBbLIC OpFaHI/I3MBI OHpe)IeJ'IéHHBIX
OpPraHMYECKUX BEIeCTB, MOHUMasi cMbich nokazatens [1JIK (mpeaensHo
JOMYCTUMON KOHIIEHTPAIMH ), OSICHSTh Ha IpUMeEpax CrocoObl
YMEHBIIICHHUS U TPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPraHU3M
yeaoBeKa

11 KVIACC

Kox
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeAMeTHbIE Pe3yJbTAThI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpPeIHero o01ero 06pa3oBaHus

TeopeTnuecknue OCHOBBI XUMUHU




1.1

Bnagenue cucteMoil XMUMUYECKUX 3HAHUHM, KOTOpask BKIIOYAECT:
OCHOBOTIOJIATAI0IIME TIOHATUS (XUMUYECKUH DIIEMEHT, aTOM, SJIEKTPOHHAs
00os0uKa aTroma, s-, p-, d-3JEKTPOHHBIC OPOUTAT ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, SJICKTPOOTPUIIATEIILHOCTD, CTENICHh OKUCTICHHS, XUMHYECKast
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00BEM, KpUCTAIITHYECKAS
peméTKa, TUMBl XMMUYECKUX peakluil (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- ¥ 3HJ0TEPMHUYECKHE, PEAKI[M HOHHOTO 0OMEHa), pacTBOP,
AIEKTPOJIUTHI, HEANEKTPOIIUTHI, AIEKTPOIUTHIECKAS TUCCOIHAIIHS,
OKHCITUTENh, BOCCTAHOBHUTEIb, CKOPOCTh XUMHUUECKOM PEAKIIHH,
XUMUYECKOE PABHOBECHUE); TEOPUHU U 3aKOHBI (TEOPHUS SIEKTPOIUTUYECKOU
nuccounanuu, [lepuoanueckuii 3akon [I.1. MenneneeBa, 3aKkoH
COXPaHEHUS MACChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3bIK XUMUH,
(haKTOJIOTUYECKHE CBEICHHS O CBOWCTBAX, COCTABE, MOTYYCHUH U
0e30MMacHOM HCIOIb30BAaHUH BaXKHEHIIINX HEOPTAHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JACATEIHHOCTH YEIOBEKa

1.2

ChopMupoBaHHOCTh YMEHUH BBISBIATH XapaKTEpHbIE IPU3HAKU U
B3aMMOCBSA3b U3yYEHHBIX [IOHATUMN, IPUMEHATh COOTBETCTBYIOIINE TIOHATHUS
IIPY ONMCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX BEIECTB U UX
IIPEBPAILCHHI; BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUI C OHATUSAMHA U
IIPEACTABJICHUSAMU APYIUMX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BrnaneHre OCHOBHBIMU METOJIaMH HayYHOT'O TIO3HAHUS BEIIECTB U
XUMHUYECKHX SBJICHUN (HAOIIOIeHUE, U3MEPEHHUE, SKCTICPUMEHT,
MOJICIIUPOBAHUE)

1.4

CpopMHUpPOBAaHHOCTH YMEHUH ONPEEIISITh BAICHTHOCTD U CTEIIEHb
OKHCJICHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3IMYHOTO COCTaBa,
BUJI XUMUYECKOM CBSI3M (KOBaJICHTHAs, HOHHAsI, METAJTHUYECKas,
BOJIOPOJIHAS) B COEIUHEHUSX, TUIT KPUCTAJUIMYECKOM pPEeHIETKH KOHKPETHOTO
BEIIECTBA (ATOMHAs!, MOJICKYJISIpHAsl, MOHHAS, METAJTHYECKasT )

1.5

CdopMupoBaHHOCTH YMEHHM OMPEENITh XapaKTep Cpebl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COETUHEHHI

1.6

ChopMupoBaHHOCTh YMEHHUS KIacCU(PUIIUPOBATh XMMUYECKHE PEAKLIUH 110
Pa3IUYHbBIM MPU3HaKaM (YUCITy U COCTaBYy PEarupyrouIuX BELIECTB,
TEMI0BOMY 3 (EeKTy peakiuu, U3MEHEHUIO CTENICHEeH OKUCICHUS
3JIEMEHTOB, 00OPaTUMOCTH PEAKIUH, YUaCTHIO KaTaanu3aTopa)

1.7

ChopMupoBaHHOCTH YMEHUI COCTABIISATh YPABHEHUS PEaKIUil pa3uyHbIX
THUIIOB, TIOJIHBIE U COKpAILEHHbIE YPABHEHUS peaK1ii HOHHOTO 0OMeHa,
YUMTBIBAS YCIOBUS, IIPU KOTOPBIX ATH PEAKIUU UAYT 1O KOHIA

1.8

CdopmupoBaHHOCTH YMEHUI TPOBOAUTH PEAKIIUH, TOATBEPKAAIOIINE
KaueCTBEHHBIN COCTaB Pa3IUYHBIX HEOPTraHUYECKUX BEIIECTB, PACIIO3HABATh
OTIBITHBIM MyTEM MOHBI, MPUCYTCTBYIOLINE B BOJHBIX PaCTBOPAX
HEOPTaHUYECKUX BEIIECTB

1.9

CdopmMupoBaHHOCTH YMEHHI PACKPHIBATH CYITHOCTh OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIM MOCPEACTBOM COCTABIICHHUS YJICKTPOHHOTO




OanaHca 3TUX peakluui

1.10

CdopMupoBaHHOCTH YMEHHI OOBICHATH 3aBHCUMOCTh CKOPOCTH
XUMHYECKON pEakuy OT pa3IndHbIX (haKTOPOB

1.11

CdopMupoBaHHOCTH YMEHHI O0BSCHATH XapaKTep CMEIICHUS XUMUIECKOTO
PaBHOBECHSI B 3aBHCUMOCTH OT BHEUTHETO BO3AeUCTBUS (puHIu Jle
[[larense)

O6H_Ia${ N HCOPraHU4YCCKasA XUMU

2.1

CdopMHUpOBaHHOCTH YMEHHUH pacKpbIBaTh CMBICH [leproanyueckoro 3akoHa
J.1. MenpeneeBa 1 1EMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOLLYIO,
OOBSCHUTEIbHYIO U POTHOCTUYECKYIO (DYHKITIH

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTePU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 371eMeHTOB 1—4 nepuoaoB [lepuoanueckoit cucTemsl
xummudecknx 3nemenToB [[.1. MeneneeBa, UCHIOIb3Ys MOHATHUS «S-, p-, d-
JEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBICHATD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U UX
COEIMHEHMI 10 Ieproaam U rpymmnam [lepuognyeckoit cucTeMbl
XuMHYeCKuX 31eMeHToB /.M. MeHnaeneeBa
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ChopMHUpPOBaHHOCTh YMEHHUH XapaKTepU30BaTh (OMUCHIBATH) 00IINE
XUMHUYECKHE CBONCTBA HEOPTAHUYECKUX BEIECTB PA3IMIHBIX KJIACCOB,
TIOJITBEPKIATh CYIIECTBOBAHUE TEHETUIECKOM CBSI3M MEXKILY
HEOPraHMYECKMMU BEIICCTBAMH C TIOMOIIBIO YPAaBHEHUIH COOTBETCTBYIOIIUX
XUMHYECKHUX PEaKIui

2.4

CdopmMupoBaHHOCTh YMEHUH YCTAHABINBATH IPUHAIEKHOCTD
HEOPraHMYECKUX BEIIECTB 10 UX COCTAaBY K OINPEeIEHHOMY Kilaccy
(rpynme) coequHeHUH (IPOCThIE BELIECTBA — METAJLIBI M1 HEMETAJLIBI,
OKCH/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THIPOKCHIbI, COJIH)

2.5

CdopmMupoBaHHOCTH YMEHHUN UCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIUKY IS
COCTaBJIEHUs] (JOPMYJI BEIIECTB M YPaBHEHUH XMMUYECKHX peaKkiuil,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBnanbHble Ha3BaHUS
OTJIeNIbHBIX HEOPraHNYECKUX BelecTB (yrapHbIi Ta3, yIJIeKUCIbIi ras,
aMMHuak, raiméHasi U3BeCTh, Heral€Has U3BeCTb, MUThEBAs COJa, MUPUT U

JpyTue)

2.6

CdopMupoBaHHOCTH YMEHHH XapaKTepU30BaTh (OMUCHIBATD) OOIITHE
XMMHYECKHE CBOMCTBA HEOPTaHNYECKUX BEIECTB Pa3INYHbIX KJIACCOB,
MOJITBEPKJIaTh CYLIECTBOBAHUE T€HETUYECKOM CBSI3U MEXTY
HEOPraHMYECKMMU BELIECTBAMU C IOMOLIBI YPAaBHEHUI COOTBETCTBYIOLIUX
XUMUYECKHUX PeaKInn

2.7

ChopMupoBaHHOCTh YMEHUH MJIAHUPOBATH U BBHIIOIHATH XUMUYECKUN
9KCIIEPUMEHT (pa3yioKeHHe MePOKCHIa BOIOPOAa B IPUCYTCTBUU
KaTajau3aTopa, OIPEIEICHUE CPEIbl PACTBOPOB BEILIECTB C IIOMOILBIO
YHUBEPCAJIbHOTO WHINKATOPA, BIUSIHUE PA3IUYHBIX (PaKTOPOB Ha CKOPOCTh




XUMHYECKON peaKlMy, peakii HOHHOTO 0OMEHA, KaYeCTBEHHbIE PEAKIINH
Ha cynb(haT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KATHOH AMMOHHS, PEIICHUE
9KCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «Metamibl» u «Hemeramnsny) B
COOTBETCTBUH C PABUIAMHU TEXHUKH 0€3011aCHOCTH MPH 00paleH!H ¢
BelIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM; IPEACTABIATH PE3YIbTAThI
XMMHUYECKOT0 KCIIEpUMEHTa B (popMe 3amicu ypaBHEHUN
COOTBETCTBYIOIIUX peakuui U GOpMyJINPOBATH BHIBOJIBI HA OCHOBE ITHX
pE3yJIbTaTOB

2.8

ChopMupoBaHHOCTb YMEHUI COOJIIOJATh MTPABUIIA [TOJIb30BAHMS
XMUMHUYECKON MOCY 101 U Tab0paTOPHBIM 000pyA0BaHHEM, a TAKXKe MpaBHiIa
oOpalleHus C BEIECTBAMU B COOTBETCTBUM € MHCTPYKLUSAMHU I10
BBITOJIHEHHIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB

2.9

CdopMupoBaHHOCTH YMEHHH XapaKTepU30BaTh XUMUYECKUE TPOIIECCHI,
JeXKallle B OCHOBE MPOMBILIIICHHOTO MOJYyUYEeHUsI CEPHON KUCIOTHI,
aMMuakKa, a Takke c()OpPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX
MPHUHIIATIAX | SKOJIOTHYECKHUX MPoOIIeMaX XMMHUIECKOT0 TPOU3BOICTBA

XUMHS U KU3Hb. PacuyéThl

3.1

ChopMHUpPOBAHHOCTH MPEACTABICHUN 0 XUMUYECKOM COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMUHU B IO3HAHUU SIBJICHUMN
MPUPOIBI, B POPMUPOBAHUY MBIIIJIEHUS U KYJIBTYPbI JINYHOCTH, €€
(GYHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHHsI MPAKTUIECKUX
3a/1a4 U SKOJIOTMYeCKH 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
IIPUPOIHOM cpenie

3.2

CdopmMupoBaHHOCTH YMEHUI KPUTHUYECKH aHATU3UPOBATH XUMHUYECKYIO
UH(POPMALIUIO, TTOIYYaeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpeICTBa MacCOBOM
KOMMYHHKAINH, ceTh IHTepHeT u npyrue)

33

CdopmupoBaHHOCTH YMEHHIA COOTIOATH MPaBUIa SKOJIOTHIECKH
1eJ1Ieco00pa3HOro TOBEJCHUS B OBITY M TPYAOBOH JESITEIHHOCTH B IEIISAX
COXPAaHEHHUS CBOETO 37I0POBbS M OKPYIKAIOIIEH MPUPOTHON CPEIbI
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Oco3HaBaTh ONIACHOCTH BO3JEHCTBUS Ha KUBBIE OPTaHU3MBI ONIPENETIEHHBIX
BEILECTB, TOHUMas cMbIC nokasarens IIIK, noscHaTs Ha mpumepax
Croco0bl YMEHBIIEHUS U IPEJOTBPAILLEHHS X BPEIHOTO BO3ACHCTBUS HA
OpraHM3M 4Y€JI0BEKa

3.5

ChopMupoBaHHOCTb YMEHUN MPOBOJAUTH BEIYUCIECHHS C UCIIOIB30BAaHUEM
MOHSTHS «MaccoBas J0JIsl BEIIECTBA B PaCTBOPE», 00BEMHBIX OTHOLLIEHUI
ra3oB IIPU XUMUYECKHUX PEaKIMsIX, MACChl BEIIECTBA UM 00bEMa ra3oB 110
U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE M O0BEMY OHOTO U3
YUYacCTBYIOLIMX B pEaKIMH BELIECTB, TEIIOBOro 3¢ (eKTa peakui Ha OCHOBE
3aKOHOB COXPAHEHHS MAcChl BELLIECTB, IPEBPAILIEHUS U COXPAHEHUS SJHEPTUU




IMPOBEPAEMBIE 3JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT copepPKAHUS

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

1.1

[Ipenmer opraHnyecKo XUMUU: €€ BOSBHUKHOBEHUE, PAa3BUTHE U 3HAYEHUE B
ITOJIyYEHUH HOBBIX BEILIECTB U MAaT€pUaoOB. Teopus CTpOEHUS OPraHnYECKUX
coequHeHnit A.M. BytnepoBa, €€ OCHOBHBIE OJIOXKEHUS

1.2

CrpykrypHble GopMyJIIbl OpraHu4ecKuX BemecTB. ['oMonorus, uzomepus.
XuUMHUYECKasi CBSI3b B OPraHUUECKUX COCAMHEHUSAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.
[IpencraBnenue o kinaccuukay OpraHUYeCKUX BEIIECTB

1.3

Homenkiiatypa oprannueckux coeJMHeHUM (CUCTEMaTHYeCKasi) U TPUBUAIBHBIC
Ha3BaHMS BAKHEHIINX MpeCTaBUTENEH KJIacCOB OPraHMUECKUX BEIIECTB

VYri1eBOI0pOBI

2.1

AnKaHBI: cOCTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. MertaH u 3TaH — HpOCTCfII.HPIC
MpEaACTaBUTECIIN AJIKAHOB!: (1)I/ISI/ILI€CKI/IC 1 XUMHYECKHE CBOMCTBA (peaKHI/II/I 3aMCIICHUA
u FOpeHHSI), HaxXOXXIACHUC B IPHUPOACL, MMOJTYYCHNUEC U IPUMCHCHUC

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUM psA/l. DTUIIEH U IPOTUJIEH —
MPOCTEHIIINE MPEICTABUTENN ATKEHOB: PU3NICCKUE M XUMHUYECKIE CBOHCTBA
(peakuuu TUIPUPOBAHUS, FAJTOTCHUPOBAHUS, THAPATAIIH, OKUCICHUS U
HOJII/IMepI/I3aI_[I/II/I), MOJIYYCHHUEC U IPUMCHCHUC
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Ankanuensl: Oyranuen-1,3 u MeTunOyTaaueH-1,3: cTpoeHue, BaKHEHIIIHIe
XUMUYECKHUE CBOMCTBA (peakius nojuMepusanun). [lonyueHne CHHTETHYECKOTro
Kay4dyKa U PEe3UHBI
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AJIKVHBI: COCTaB U 0COOEHHOCTH CTPOEHUSI, TOMOJIOTMUECKUN psil. ALETHIIEH —
NPOCTEHIINI NPEeCTaBUTEIb AIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUUECKUE
CBOMCTBa (peaKIK TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATALlUU, TOPEHNUS),
MIOJIy4YE€HUE U IPUMEHEHHE

2.5

Apensl. benzon: cocraB, cTtpoeHue, PU3NUECKHE K XUMUYECKHE CBOMCTBA (peaKIuu
raJIOreHUPOBAHUS M HUTPOBAHUS ), ITOJIyYeHUE U npuMeHeHue. Tonyon: cocras,
CTpoeHHe, (PHU3HUeCKUe U XUMUYECKUE CBOMCTBA (PEeaKIK raJloreHUPOBaHUS U
HUTPOBaHUS), MOJYUYECHHUE U IPUMEHEHUE. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBs3b
MCXKAY YIVTICBOAOPOAaMH, MPUHAAJICKAINNMU K PA3JIMYHBIM KiIacCaM

2.6

[TpupoaHbIe UCTOYHHUKH YTIEBOAOPOAOB. IIpupoaHBIii Ta3 U MOMYTHBIE HEPTIHbIE
ra3bl. Hedts u e€ npoucxoxaenue. CriocoOs! nepepaboTku HePTH: meperoHka,
KPEKUHT (TepMUYECKH, KaTaTuTHYECKuil), mupoiu3. [IpoaykTel nepepaboTku HEDTH,
UX IPUMEHEHHE B IIPOMBIIIEHHOCTH U B ObITY. KaMEeHHBIN yroib 1 MpOAYKTHI €ro
nepepadoTKu




Kucnoponcoaep:xaiiue opraHndeckue CoOeJUHEHHs

3.1

[TpenenbHble 0OJHOATOMHBIE CIIUPTHI. METaHOI ¥ 3TAHOI: CTPOCHHE, PU3NIECKUE U
XMMHYECKHE CBOMCTBA (PEAKIIMU C aKTUBHBIMU METaJUIaMH, FaJIOT€HOBOI0OPOIaMH,
rOpeHue), IpUuMeHeHue. BoiopoaHble CBs3M MEX1y MOJIEKYyJIaMu CIUPTOB. [leficTBue
METaHOJIa ¥ 3TaHOJIa Ha OPraHU3M 4€JI0BEKa. MHOrOaTOMHBIE CIIHUPTHI.
OTUIIECHTIMKOIb U TIUIEPUH: CTPOCHHE, PU3NUECKUE U XMMUYECKHE CBOMCTBA
(B3aMMOAEHCTBHUE CO LIETOYHBIMU METAJJIaMH, KAUECTBEHHAsl PEAKIIUs Ha
MHOroaTOMHbIE criupThl). JleiicTBue Ha opranus3M uenoseka. [Ipumenenue rimuuepuHa
Y THJICHTJIUKOJIS

3.2

@DeHO: CTPOCHUE MOJIEKYJIBI, PU3NIECKUEC U XUMHYECKHE CBOMCTBA. TOKCUYHOCTh
¢denona. [Ipumenenne peHoma
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Anpreruasl U KeToHbl. DopMalnbIeTu, aneTanbIeru: CTpPOeHHEe, PU3NIECKUE H
XMMHUYECKHE CBOMCTBA (PEaKIMK OKHCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE
peaxkuum), MoJiy4eHue U NpuMeHEHUe

34

OnHOOCHOBHBIE IIPE/ieNIbHbIE KAPOOHOBBIE KUCIIOTH. MypaBbHHAS U YKCYCHas
KHUCJIOTBI: CTPOEHUE, (U3NYECKUE U XUMUYECKIE CBOMCTBA (CBOWCTBA, OOIIME JUIs
KJ1acca KUCIJIOT, peaklus 3TepuduKanun), noayyeHue u npumenenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTEIH BBICIINX KapOOHOBBIX KUCIOT. Mblila Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE AEHCTBHUE

3.5

CrnoxHble 3¢upbl KaKk MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MIPOIHU3 CIIOKHBIX
a¢upos. Kupsl. ['maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posb )KUpoB

3.6

VYTrieBoibl: cocTaB, KiacCUpUKAIUS YTIAEBOAOB (MOHO-, TU- M TIOJUCAXAPUIBI).
['mroko3a — mpocTelInii MOHOCaXapHl: 0COOEHHOCTH CTPOCHHS MOJICKYJIBI,
(bu3MYecKre U XMMHYECKHE CBOMCTBA (B3aumoeicTBue ¢ ruapokcuaom meau(Il),
OKHCIJIEHHE aMMHAYHBIM pacTBOpoM okcuja cepedpa(l), BoccraHoBieHne, OpoKeHHE
TJII0KO3BI), HAXOKJEHUE B IPUPOJIE, TPUMEHEHHE, Ouonoruueckas poib. oTocuHTeEs.
®dpyKTOo3a KaKk U30Mep IITFOK03bl. Kpaxma u meiroino3a Kak mprupoIHbIe TOTUMEPHI.
CrpoeHune KkpaxMmaia 1 HeJUTr0J103bl. DU3nYecKnue 1 XMMUYECKHE CBOMCTBA Kpaxmala
(ruzponu3, KaueCTBEHHAsl PEaKkiusl C UOJIOM)

A30Tcozlep>1<aume OpraHn4YCCKHUC COCINHCHUA

4.1

AMHHOKHUCIIOTHI Kak aM(pOTepHble OpraHnyecKrue coequHeHus. Puznueckue u
XMMHYECKHEe CBOWCTBAa aMUHOKHCIIOT (Ha MpuMepe TriaunuHa). buonornueckoe
3HA4YE€HHE aMMHOKHUCIOT. [lenTuel

4.2

benky kak npupoHbIE BEBICOKOMOJIEKYJISIPHBIE cOeiMHEHNs. [lepBuuHas, BTopuuHas u
TpeTUYHAas CTPYKTypa O0eIkoB. XMMHUECKHE CBONCTBA OEIKOB: THIPOIN3,
JIeHaTypalysi, KadeCTBEHHbIE peaKul Ha OeIKU

BricokoMONeKysipHbIE COSMHEHUS

5.1

OCHOBHBIC IOHATHUS XUMUN BBICOKOMOJICKYJIAPHBIX COGI[I/IHGHI/If/'II MOHOMCpP, IOJIUMCED,
CTPYKTYPHOC 3BCHO, CTCIICHb ITIOJIMMCPU3AallUU, CPCAHSAA MOJICKYJIApHAA Macca.
OcHoBHBIC MCTOJbI CUHTC3d BBICOKOMOJICKYJIAPHBIX COCHI/IHCHI/Iﬁ — HNOJMMCpHU3alus 1




MOTUKOHIEHCAITHS

5.2

DKCIepUMEHTANIBHBIE METO/IbI M3yUEHUS BELIECTB U UX NIPEBPALLEHUI: O3HAKOMJIEHUE
¢ 00pa3namMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.
ITosyyeHne CUHTETUYECKOTO KayuyKa U PE3UHBI

11 KUIACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COA€CPKaHUSA

TeOpeTI/I‘-IeCKI/Ie OCHOBBI XMMHUH

1.1

XuMu4eckuit s5ieMeHT. AToM. S1po aTroma, U30TOMNbI. DJIEKTPOHHASI 000I0UKa.

DHepreTuyeckre ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DTIEMEHTHI.
OcobeHHOCTH pactpeiesIeHUs SJIEKTPOHOB 10 OpOUTAJISIM B aTOMaX JIEMEHTOB
HEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHASI KOH(PUTYpAIUs aTOMOB

1.2

[lepuoanueckuii 3akoH u [lepruonnueckas cucteMa XuMu4eckux snemeHTon 1. 1.
MenpeneeBa. CBs3b EpUOAUYECKOT0 3aK0Ha U [leproauueckoii cucTemMsl
XxuMH4eckux 3ieMeHToB .M. MenaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUECKUX 3JIEMEHTOB U
o0pa3yeMbIX UMU MIPOCTHIX U CJIOKHBIX BEIIECTB 10 TPYINaM U MepruoiaM. 3HaueHHe
MEPUONYECKOT0 3aKOHA B PA3BUTUU HAYKHU

1.3

Crpoenue BemecTBa. XUMHUECKas CBsI3b. Buibl xuMHU4yecKkoi CBsI3U (KOBaJIEHTHasI
HENOJISIpHAsl U NOJIsIpHasi, HOHHas!, MeTauindeckas). IoHbl: KaTHOHBI U aHUOHBI.
MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOW XUMUYECKOH CBsI3M (OOMEHHBIHM U JOHOPHO-
akKLenTopHbl). BonopoaHast cBs3b

1.4

BanenTHoCTb. 9HeKTp00TpI/IHaTCHLHOCTB. CreneHb OKHCICHUS

1.5

BemecTBa MOJIEKYJISIpPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI. 3aKOH ITOCTOSIHCTBA
coCTaBa BeleCTBA. TUIBI KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIIECTB OT THIA KPUCTALTNYECKON peméTku. [[oHsITHE O AUCTIEPCHBIX CUCTEMAaX.
HctunHble 1 KOIOMIHBIE pacTBOPBL. MaccoBas 10Ji BEIleCTBa B paCTBOpE

1.6

Knaccudukanus Heoprannueckux coequHeHnid. Homenkinatypa HeopraHmuecKux
BELIECTB

1.7

Xumuueckas peakuus. Kimaccudukamnus XuMHIECKUX peaKIiil B HEOPraHUIECKON 1
OpraHUYECKOM XMMHUH. 3aKOH COXPAaHEHUsI MacChl BEILIECTB, 3aKOH COXpaHEHUs U
IpEeBpalIeHHs SHEPTUU IPU XUMHUECKHUX PeaKIMsIX

1.8

CKOpOCTbh peakiuu, € 3aBUCUMOCTh OT Pa3IMYHbIX (JaKTOPOB

1.9

OO6patumsble peakuuu. XUMU4eckoe paBHoBecue. PakTopbl, BIUSIOIINE HA COCTOSIHUE
xumuyeckoro pasHosecus. [Ipuanun Jle larense




1.10

DnexTpoauTuyeckas auccouuanus. CuibHble U ciaadble 3JeKTpoauTsl. Cpesia BOJAHBIX
pacTBOPOB BEILECTB: KHCIasi, HeHTpasibHas, ienoyHas. Peakiiun HOHHOTO 0OMeHa

OXUCIINTEIIFHO-BOCCTAHOBUTEIIBHEIC pE€aKknuun

Heoprannueckas xumust

2.1

Hewmerannel. [Tonoxxenne HemeTamios B [leproandeckoii cucTeMe XMMHUECKUX
snemenToB J[.M. MeHneneeBa u 0cOOEHHOCTH CTpoeHus: aToMoB. Dusnyeckue
CBOMCTBA HEMETAJIJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MIPUMEPE KHUCI0pOa, CEpHI,

docdopa u yriepona)

2.2

XUMHUYECKUE CBOMCTBA BaXKHEHUIIIMX HEMETAJLIOB (TaJIOr€HOB, Cephl, a30Ta, Gocdopa,
yIaepoaa ¥ KPEMHUS) U UX COeAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT,
BOJOPOJHBIX COEANHEHUH). [[puMeHenne Ba)KHENIIINX HEMETAJIJIOB U UX COEAMHEHUN
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Meramnsl. [Tonoxenue metamios B [leproandeckoil cucTeMe XUMHUYECKUX 2JIEMEHTOB
J.U. MengaeneeBa. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB
MetasuioB. O0mue ¢puzndeckue cBoicTBa MeTauioB. CIUTaBbl METAJIJIOB.
DNEKTPOXUMHYECKUN Psijl HAIIPSHKEHUH METaIIOB

2.4

XHUMHYECKUE CBOMCTBA BAXKHEHUIIINX METAJIOB (HATPHM, KA, KaJbIMi, MAarHUM,
ATFOMHUHHH, IUHK, XPOM, KEJIe30, MEJIb) U UX coenuHeHni. O0mme crocoob
MoJIy4eHHUs1 MeTauioB. [I[puMeHeHrne MeTauioB B OBITY U TEXHUKE

2.5

I'enermueckas cBSI3b HEOPTaHNYCCKUX BCUICCTB, MPUHAMJICIKAIINX K pa3JINYHbIM
Kj1acCcaM

XUMHUS U KU3Hb

3.1

Poinb xuMuu B 00eCIIeUeHHH BKOHOFquCKOﬁ, 3HepFeTquCKOﬁ n HPIH.IGBOfI
6630HaCHOCTI/I, Pa3sBUTUH MCIUIVHBI. ITousrue o HAaYYHBIX MCTOJAaX ITO3HAHUA
BC€IICCTB U XUMHNYCCKHNX pCaKL[I/Iﬁ

3.2

[IpencraBnenus: 00 0OMKX HAYYHBIX MPUHIIAIAX TPOMBITTUICHHOTO MTOTYYeHUS
BAKHEMIIMX BEIIECTB. YETOBEK B MUPE BEUIECTB U MATEPUAJIOB: BaXKHEUILINE
CTPOMUTEIBHBIE MaTEPHUAIIbl, KOHCTPYKIIMOHHBIE MaTEpHUAJIbI, KPACKHU, CTEKIIO,
KepaMUKa, MaTepUalIbl 75l SJIEKTPOHUKHU, HAHOMATEepUaJIbl, OPraHUYECKHUE U
MUHEpaIbHBIC YA0OpEHUS
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Xumus u 3A0POBBE YCJIOBCKA: IIpaBUJia UCITOJIb30BAHHUA JICKAPCTBCHHBIX ITPEIIapaToB,
IpaBujIa 0€30I1aCHOTO MCITOIL30BaHuUs nperapaToB OBITOBOM XMMHUH B HOBCCHHCBHOﬁ
KHU3HHU










TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/mn
NporpamMMmsl Bcero KOﬁHTpOJILHLIe H%aKanecxne o0pa3oBaTte/ibHbIE
padoThI padoTbl pecypesr
Pa3nea 1. Teopernueckne 0CHOBBI OPraHNYeCKOH XHMHUH
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHMSI OPraHUYECKUX COeTMHEHUI A. 3
M. bytieposa
Hroro no pazneny 3
Pa3znea 2. YrieBoaopoanbl
2.1 [IpenenbHbIC YIIIEBOAOPOIbI — AJTKAHBI 2
25 HenpenenbHble yriieBoaOpOAbI: aKEHBI, 6 1
) aJIKaJVCHbI, aJJKMHBI
23 ApoMaTH4eCKUe YIIIeBOAOPOIbI 2
24 IIpuponHbIE HCTOUHUKH YIIIEBOJOPOAOB U 3 1
' uX nepepadoTka
Hroro no pazneny 13
Pa3nea 3. Kuciopoacoaepskaiiue opranHu4eckue coeJHHeHHs
3.1 Crnuptsl. denoun 3
39 Anbneruasl. KapOOHOBBIE KUCITOTHI. 7 1
' Crnoxubie 3¢upbl
3.3 VriieBoanl 3 2
Hroro no pazaeny 13

Paznea 4. A3oTcoaepkaiige OpranHnyeckne coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benku 3




Nroro no pazaeny 3
Paspnen S. BeicOKOMOJIEKY ISIpHbIE COCAMHEHUS

5.1 ‘ [Tmactmaccel. Kayuykn. BonokHa 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 34




11 KITACC

KoJsmnuecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uudposBbie)
Ne i/ EpOrpAMMEI Beero KogITpoanme HpﬁaKaneCKne 0BPA30BATETBHBIE
padoTsbI padoThI pecypesi
Pa3nen 1. TeopeTnueckue 0CHOBbBI XUMHM
Crpoenue atomoB. [lepuoanueckuil 3aKoH
1.1 u Ilepuonnueckas cuctemMa XMMUYECKUX 3
anemeHToB J[. 1. MenneneeBa
12 Ctpoenue BemniecTBa. MHOrooOpasue 4
] BEIIECTB
1.3 XUMHYECKUE PEAKLIUU 6 1 1
Hroro no paszneny 13
Pa3nea 2. Heopranmyeckasi XuMust
2.1 Merajuibl 6 1
2.2 Hemeramisl 9 | 1
723 CBs13b HEOPTAaHUYECKUX U OPraHUYECKHUX )
] BEIIECTB
Hroro no pazaeny 17
Pasznen 3. XumMus u :Ku3Hb
3.1 ‘ XHUMUS U )KU3Hb 4
Hroro no pasaeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







IHOYPOYHOE INVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

KonTpoJbubie

Bcero
padoThbI

IIpakTHYeckue
padoThI

Jara
U3yYeHUSs

DJIeKTPOHHBIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypcebl

IIpeamer opraHn4ecKoi XuMuH, eé
BO3HMKHOBEHHE, Pa3BUTHE U 3HAUCHUE

Teopus cTpoeHUS OPraHUYECKUX
coenunenniit A. M. bytneposa, eé
OCHOBHBI€ ITOJIOKEHUS

[IpencraBnenue o knaccuukanuu
OopraHn4eckux BemecTB. HomeHkatypa
(cuctemMaruueckasi) U TpUBHAJIbHBIE
Ha3BaHMS OPraHWYECKUX BEIECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSI

MeraH u 3TaH — OpoCTENIINE
MIPEACTABUTENM AJIKAHOB

AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA

OTUieH U NPONUIEH — MpocTeiIne
MIPEACTABUTENH AJIKEHOB

[Ipaktuueckas padora Ne 1. «Ilomyuenue
STUJICHA M U3YUYECHHUE €TO CBOMCTBY

Ankanuensl. byraauen-1,3 u
MetunoyTtanueH-1,3. Ilomydyenue
CHUHTETHYECKOT0 KayuyKa U PE3UHBI

10

ATKHHBL: COCTaB U OCOOCHHOCTH CTPOSHUS,
TOMOJIOTUYECKUH psill. ALETHIIEH —
MIPOCTEUIINN NTPEACTABUTENb AJIKUHOB

11

Brrunciaenus no YPaBHCHUIO XUMHUYECKOU




peakiuu

Apenbl: 6eH301 U TosryoJl. TOKCHYHOCTh

12
apeHoB

13 I'enetnyeckas CBS3b yIriieBOJAOPOIOB,
MIPUHAUIEKALINX K Pa3IMYHbIM KJlaccaM
[IpupoaHbIE HICTOYHUKH YIIJIEBOAOPOIOB:

14 MIPUPOIHBIN ra3 U MOMyTHbIC HePTIHBIC
ras3sl, HeTh M MPOAYKTHI €€ mepepaboTKu
IIpupoaHbIE HICTOYHUKH YIJIEBOAOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMyTHbIC HePTIHBIC
rasbl, HeTh ¥ MPOAYKTHI €€ mepepaboTKu

16 KonrtpomnsHas pabota no pasueny
«YTIIeBOAOPOIBD)

17 [IpenenbHbIE OIHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHol1. BonoponHas cBs3b

13 MHOroaToMHbI€ CIUPTHI: ITUIICHIIIUKOIb U
TITUICPUH

19 @DeHOo: CTPOECHUE MOIEKyJIEL, ¢busnueckue
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHUE

20 Anpaeruabl: hopManbaerua u
aneraibaerul. AueToH

71 OnHOOCHOBHBIE IIpe/ieNIbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAsl M YKCyCHast

2 [IpakTuueckas pa6v0Ta Ne 2. «CnoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»
CreapuHOBas U OJIEMHOBAS KMCIIOTHI, KaK

23 MIPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 Mpina Kak conu BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JEICTBHE

75 CroxHble 3(UpbI KaK MPOU3BOIHbIC

KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX




3¢upoB

26

Kupsr: rugponus, NpuMeHEHHE,
Ouosioruueckas poJib )KUPOB

27

VYraeBojpl: cocTaB, KiaccuuKaus.
Baxneiimme npeactaBUTeNN: TIIIOK03a,
¢bpykTOo3a, caxaposa

28

Kpaxmai u neiironosa Kak IpupoJHbIe
MIOJIMMEPBI

29

KonrponbHas pabota no pazaeny
«Kucnopoaconepxaiune opraHu4ecKue
coeauHeHus»/ Beepoccuiickas
poBepoyHas pabora

30

OO6m1as xapakTeprucTHKa a30TCOIePIKAIINX
OpPraHUYECKUX COCAMHEHUN /
Bcepoccutiickas mpoBepodHas padoTa

31

AMWHBI: METHJIAMWH W aHWUJINH

32

AMMHOKHCIIOTHI KaK aM(pOTEpHBIE
OpraHUYeCcKUe COCAUHEHHS, UX
onomornueckoe 3HaueHue. [lemrTnmsl.
besku kak mpupoaHbIe
BI)ICOKOMOJIeKy.]ISIpHBIC COCIONHCHUA

33

OCHOBHBIC TOHATHS XUMUH
BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ

34

OcCHOBHBIE METO/BI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH.
IInacTmacchl, KaydyKH, BOJTOKHA

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

Ne

n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTposbnbie
padoThbI

IIpakTHYecKkue
padoThl

Jara
H3y4YeHUs

JJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIEC

pecypcebl

XUMHUECKUH 371eMEHT. ATOM. DJIEeKTPOHHAas
KOH(UTypaIysi aTOMOB

IIepnonnueckuit 3akoH u [lepnoanueckas
CHUCTEMA XMMHUYECKHX 3JIeMeHTOB /[I. 1.
Menpeneesa, uX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XHUMHYECKHX 3JIEMEHTOB M UX COEAUHEHUH 10
rpyIIaM U NepuoaaM. 3HaueHUue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux dyemenToB [[.M. MeneneeBa B
pPa3BUTHU HAYKHU

CrpoeHue BeniecTBa. XUMUYeCKasi CBs3b, €€
BU/IbI; MEXaHU3MBbI 00pa30BaHUs
KOBAJIEHTHOM CBsi3U. BogopoaHas cBsA3b

BaneHTHOCTB. DNEKTPOOTPULIATETEHOCTD.
Crenenn okucieHnus. Bemiectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUSA

IToustue o JUCIICPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBasi 10715 BEIIECTBA B paCTBOPE

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpraHWYEeCKUX coeuHeHM. ['eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMUYHBIX
KJIaCCOB

Kiaccudukanusi XuMHYECKUX PEaKIfil B




HEOPraHWYECKOW U OPraHUYECKON XMUMUH.
3aKOH COXpaHEHMsI MacChl BEILIECTB; 3aKOH
COXpaHEHUs U IIPEBPALICHUS YJHEPTUU IIPU
XUMUYECKUX PEAKLUAX

Ckopoctb peakiun. O6paTuMble peakiuu.
XHUMHUYECKOE PABHOBECUE

10

[Ipaktuyeckast padora Ne 1. «Brnusiaue
pa3nu4HbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUU»

11

Dnexrponutrueckas aqucconuaius. [lonsrue
0 BozopoHOM mokasarene (pH) pactBopa.
Peakiiuu nonnoro oomena. ['maponus
OpPraHMYECKUX M HEOPTraHMUECKUX BEIIECTB

12

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC
peaxiuu. [Tonsitie 00 anekTponnze
pacIuIaBOB U pacTBOPOB COJIEH

13

KontponbHas paboTa mo pazaeny
«TeopeTrnyeckue OCHOBBI XUMHM»

14

Meraubl, ux nosioxxenue B Ilepuoanueckoit
CHUCTEeME XMMHUYECKuX 3yiemMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. O0mMEe PU3NIECKUE CBOWCTBA
METaJNIOB

15

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUH P
HaIpsHKEHUN METaJUIOB

16

XUMHYECKHE CBONCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, KaJlui, KaJblluii, MarHuH,
QITIOMUHUN) U UX COCIMHECHUMN

17

XHUMHUYECKUE CBOWCTBA XpOMa, MEJIU U UX
COCIMHEHUN

18

XUMHUYeCKHEe CBOMCTBA IIUHKA, JKeJie3a U NX
COCTUHECHUN




19

[IpakTuueckas pabora Ne 2. "Pemienue
9KCIIEPUMEHTAJIbHBIX 3a1a4 110 TEME
«Metaye»"

20

HeMeTaHHBI, X IIOJIOKCHHUC B
[Teproauueckoit cuCTEME XMMHUYECKHX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB

21

®du3nYeCcKre CBOMCTBA HEMETAJJIOB.
AnnoTponusi HEMETAIOB (Ha IpUMEpE
KHCJIOpOJia, cepbl, hocdopa U yrieposa)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPbl U UX
COCTUHEHUN

23

XuMHUECKue CBOMCTBA a30Ta, Gpochopa 1 ux
COCTMHEHUN

24

XHWMHYECKUE CBOMCTBA yTIIEepOo1a, KPEMHHUS U
HUX COCIUHEHUN

25

[IprMeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COCTUHEHUN

26

O00011IeHNE U CUCTEMAaTH3aIMsl 3HAHUH 110
teMme «Hemerannsy. Beraucienus mo
ypaBHeHI/IHM XUMHNYCCKUX peaKHI/Iﬁ n
TEPMOXHUMHUYCCKHE PACUETHI

27

[Ipaktrueckas padota Ne 3. «Pemienne
SKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TEME
"HemeTasnb"»

28

KontponbHas padoTa mo TeMam «MeTauib
u «HemeTaniabm

29

HeOpFaHI/I‘-IeCKI/Ie H OPraHUYCCKHUEC KUCIIOTHI.
HeopraHquCKI/Ie " OPraHU4YCCKHUE OCHOBAHUA

30

AMpoTepHble HeOpraHUYECKHEe U
OpraHu4ecKue coeAuHeHus. I 'eHeTnueckas
CBS3b HEOPraHWYECKUX U OPraHUYECKUX




BCIICCTB

Ponp xumMun B o0ecriedeHUN SKOJIOTHYECKOM,

31 JHEPreTHYECKON U MUIEBOI 0€30MacHOCTH, 1
Pa3BUTHU MEIUITUHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX

32 MPUHIIMIAX TPOMBIIIICHHOTO TOJTYYEHUS 1
BOKHEUIIIUX BEIIECTB

33 UYenoBeK B MUPE BELIECTB U MATEPHAIIOB 1

34 X¥MUS U 300pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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