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IHOACHUTEJIbBHASA 3AIINCKA

Ha Ga3ze nienTpa 00pa3oBaHus €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOI HAIPaBICHHOCTH
«Touka pocta» obecrieunBaeTcs peaau3alys 00pa3oBaTeIbHBIXIIPOIPaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTMYECKOW HAIPABICHHOCTEN,
pa3paboTaHHBIX B COOTBETCTBUH C TPEOOBAaHUSIMU 3aKOHOJATEIbCTBA B chepeoOpa3oBaHus

[Iporpamma 1Mo XMMHUU Ha ypOBHE cpeaHero obOmiero oOpa3oBaHUs pa3paboOTaHa Ha OCHOBE
®depnepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3zoBanun B Poccuiickoit denepanuny,
TpeOOBaHUH K pe3yabTaTaM 0CBOCHHUS (pesiepaibHOM 00pa30BaTENbHOM MPOrpaMMbI CPEIHEro 00IIero
obpazopanus (OOII COO), npencraBineHHbIXx B DenepalbHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
crangapre COO, c¢ yuérom Konuenmum npenogaBaHus y4yeOHOro mpeaMera «XHUMHUS» B
oOpa3oBaTeNnbHBIX  opraHu3anusax  Poccuiickoit ~ @enepauuyu,  peaau3ylOLMX  OCHOBHbIE
o0pa3oBaTe/IbHbIE MPOTPAMMBI, M OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHsS BOCIMTAHUSA B
Poccuiickoit @eaepannn Ha nepuoy 10 2025 roma» (Pacmopsikenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOJXO0/0B K pa3pabOTKe MpOorpaMMbl 110 XUMHHU, K ONPEAETICHUI0 OOLIel cTpaTeruu
00y4eHHs, BOCIIUTAHUS U pa3BUTHUSA OOy4arOUIMXCs CpeACTBaMM y4eOHOro mpeamera «XUMHs» JUIs
10-11 knaccoB Ha 0a30BOM YpOBHE COCTaBWIM KOHUeNTyanbHble mnosoxeHus ®I'OC COO o
B3aUMOOOYCIIOBJIGHHOCTH LIEJIeH, COIepkKaHusi, PEe3ybTaTOB OOY4YEHHS W TPEOOBaHUN K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

XuMH4eckoe oOpa3oBaHue, [0JTy4yaeMoe BBIITYCKHUKaMU
00111e00pa30BaTeIbHOM OpraHu3alyy, SBISETCS HEOThEMJIEMOW 4acThio MX oOpa3oBaHHOcTH. OHO
CILY’KMT 3aBEpIIAIOIIUM ITallOM pealu3aluy Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIMX IEIOCTHOW CHUCTEME XMMHYECKOTro 00pa3oBaHMs. DTU LEHHOCTH KaCaloTCs
MIO3HAHUS 3aKOHOB MTPUPOIBI, (POPMHUPOBAHUS MUPOBO33PEHUS B OOIIEH KyJIbTYyphl YEIOBEKa, a TAK)KE
9KOJIOTHYECKH OOOCHOBAHHOT'O OTHOILEHUSI K CBOEMY 370POBBIO U NPHUPOJHON cpexae. Peamusyercs
XUMHAYECKOoe 00pa3oBaHHE O0YJaIOIMXCs HAa YPOBHE CpEJHEro oO0IIero odpa3oBaHUs CpEICTBAMHU
yuebHoro npeamera «XuUMHs», COJIEpPKaHUE U IOCTPOEHUE KOTOPOTO ONPENENIEHbI B IIporpamMme 1o
XUMUHU € YYETOM CHELU(PHUKN HAyKH XUMHUH, €€ 3HAUE€HUs B MO3HAHUM MPHUPOJBI U B MaTepHAIbHON
KU3HHU OOIIECTBA, a TAK)KE C y4ETOM OOMIMX LeNell U MPUHIIUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHero obuiero oopaszoanus B Poccuiickoit denepanuu.

XUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIPaeT 0co0yl0 poJib B COBPEMEHHOU
UBWIN3ALUN, B CO3JaHUM HOBOM 0a3bl MaTepHaIbHON KYJIBTYPBI.

OnHa BHOCHUT CBOMW BKJaJ B (JOPMUPOBAHHE PAI[MOHATBHOTO HAYYHOI'O MBIILJIEHUS,B CO3/AaHNE
LIEJIOCTHOTO MPEJCTaBICHUs 00 OKPYXKAIOLIEM MUpPE KaK O €AMHCTBE NMPHUPOJIBI U UEIOBEKa, KOTOpPOe
dopMupyeTcss B XMMHM Ha OCHOBE INMOHHMMAHMs BEIIECTBEHHOIO COCTaBa OKPYXAlOIIEro MHpa,
OCO3HAHMsI B3aUMOCBSI3M MEX]ly CTPOEHHUEM BEIECTB, UX CBOMCTBAMU M BO3MOXKHBIMHM 00JaCTIMHU
PUMEHEHHUS.

TecHO B3aMMOJEHCTBYs C APYTMMHU €CTECTBEHHBIMM HayKaMH, XHMHs CTajga HEOThEMJIEMOMN
4acTbI0 MUPOBOW KYJBTYphl, HEOOXOAMMBIM YCIOBUEM YCHEIIHOIO TPY/AA U JKU3HM KaXKJOro 4jeHa
obmectBa. CoBpeMeHHass XUMMsS Kak Hayka CO3WJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTUH
HaIpaBJieHa Ha pelleHue I00aIbHBIX MPOo0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUILEBON, IKOJIOrHYECKON 0€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTBUM € O0OmMMHU IeNIMH W TNPUHIUIAMH CpPEAHEro oO0Iero oOpa3oBaHUs
cogepxkanue mnpeamera «Xumus» (10-11 kmaccbl, 0a30BBI ypOBEHb H3YY€HHUS]) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TIOJATOTOBKY OOYYaloIIMUXCs, HEOOXOIUMYIO UM st
BBIPaOOTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHUIHOIO BKIIOYEHHS B IKU3Hb COLIMYMA,
MPOJOKEHHSI 00pa30BaHus B Pa3IMYHbIX 00JIaCTsIX, HE CBA3aHHBIX HEMTOCPEIACTBEHHO C XUMUEH.

CocraBisiomiuMu  npeaMeTa  «XHUMHUS»  SABISIOTCS  0a30BbIE  KypChl —

«Oprannueckas xumus» U «OOmas W HeopraHUYeckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM
COJIepKaHUsl KOTOPBIX SABJSIOTCS OCHOBBI 0a30BOM HAyKH: CHUCT€Ma 3HAaHUI 10 HEOpraHWYecKOMH
XUMHH (C BKJIIOYEHHEM 3HaHUN U3 00IIel XUMHUK) U opraHudeckoi xumuu. dopmupoBaHue qaHHON
CHCTEMBbl 3HAaHMHA TNpPU H3YYEHUH IpeaMeTa O00ecleyrBaeT BO3MOKHOCTb PACCMOTPEHHS BCEro



MHOT000pa3usi BEIeCTB Ha OCHOBE OOLIMX MOHATHI, 3aKOHOB M TEOPHI XUMUH.

Crpykrypa comepxanusi KypcoB — «Opranmueckas xumus» u «OOmas U HeopraHuyeckas
XUMHA» cHopMUpOBaHa B MPOrpaMMe IO XMMHM Ha OCHOBE CHUCTEMHOrO IMOJXOJa K H3Y4EHHUIO
y4yeOHOTO Marepuaja W OOYyCIOBIEHa HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMWA Ha
ONpesIeNIEHHBIX TEOPETHYECKHX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHUMHUM BElIEeCTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOPUHU CTPOECHUS OPraHUYECKHUX COECIUHEHMM, a Takxke
Ha YPOBHE CTEPEOXMMHUUYECKUX U AIEKTPOHHBIX MPEICTABICHUNA O cTpoeHHM BeuiecTB. CBeneHus ob
U3y4aeMbIX B Kypce BEUIECTBAX JAIOTCS B Pa3BUTHUH — OT YIJIEBOJOPOIOB 0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COE€JUHEHUH. B Kypce opraHnyeckoil XMMHM IOJY4arOT pa3BUTHE c(POPMUPOBAHHBIE HA
YPOBHE OCHOBHOTO O0IIEro oO0pa3oBaHMs IEPBOHAYAIbHBIC MPEICTABICHUS O XUMHUYECKOW CBS3H,
KJIaCCU(PUMKALMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT MX CTPOCHMS, O
XUMHUYECKOW PEaKLUH.

Ilon HOBBIM yrioM 3peHuss B mpeaMere «Xumusp» 0a30BOro ypOBHS paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOrO OO0IIEro o0pa3oBaHHs TEOPETHUECKUH Marepuan u
(aKTOJOrMUECKUE CBEJEHMS O BELIECTBaX M XMMMYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mass 1 HeopraHWyYecKass XUMHs» OOydJalolUMMCS NPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HA4YEeHUE MEePHOANYECKOr0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTUYECKUX MO3MLMH, TIyoxke
HOHATh UCTOPUUYECKOE M3MEHEHHE (YHKLUH 3TOro 3akoHa — OoT oboOmiaromeil 10 oObsCHsomEeN 1
MPOTHO3UPYIOLLIEH.

Enunas cucrema 3HaHMH O BaKHEMIIMX BEIIECTBAaX, WX COCTaBE, CTPOECHUM, CBOHCTBaX M
IPUMEHEHUHU, a TAKKE€ O XMMUYECKUX PEAKUMSIX, UX CYLIIHOCTH M 3aKOHOMEPHOCTSAX IPOTEKaHUS
nomonHsiercs B Kypcax 10 wm 11 kiaccoB  »ieMEHTaMU — COAEp)KaHUS, HMEIOIIUMU
KYJIbTYPOJIOTHUECKUN U MPUKIaJHOMXapaKTep. DTU 3HaHUS CIIOCOOCTBYIOT MOHUMAaHUIO B3aMOCBSI3U
XUMUH CIOPYTUMH HayKaMH, pacKpbIBatOT €€ pojib B MIO3HABATEIbHON U MPAKTUYECKOH J€ATEIbHOCTH
YeNoBeKa, CHOCOOCTBYIOT BOCIIMTAHHIO YB)KEHHUS K IPOIECCY TBOPYECTBA B OOJACTH TEOPHH M
INPAaKTUYECKUX MPUIOKEHUI XUMHM, TOMOTAIOT BBIYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYMMBIX MMPOOJIeMax, CBI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIIMBATh HHPOPMALIUIO U
OpPUMEHATh €€ Ui IOINOJHEHUs 3HAHUM, pEeIIeHUS HWHTEUICKTYalbHbIX W HKCIEPUMEHTAIbHBIX
UCCIJIEIOBATENbCKUX 337a4u. B memom copepxkanue ydueOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS
U3y4eHHs] OPHEHTUPOBAHO Ha (POPMHUpPOBAHHME Yy OOYYAIOIIMXCSI MHPOBO33PEHUYECKOM OCHOBBI JJIS
NOHMMaHUA (umocopckux wuaed, TaKUX Kak: MaTepUaJbHOE€ E€IUHCTBO HEOPraHWYeCcKOoro u
OpPraHMYeCKOr0 MHUpa, OOYCIIOBIEHHOCTh CBOMCTB BEIIECTB WX COCTaBOM M CTPOCHHEM,
MIO3HABAEMOCTh NPUPOJHBIX SBICHUM MyTEM JKCHEPUMEHTAa U PELICHHUsS MPOTUBOPEUUN MEXKIY
HOBBIMM (DaKTaMU U TEOPETHUYECKUMH MPEANOChUIKAMH, OCO3HAaHHE POJM XHUMHUU B pELICHUU
HKOJIOTMYECKUX TpoOieM, a Takke MpolneM cOepekeHuss SHEPreTHUeCKUX pPECypcoB, ChIPb,
CO3/1aHHSI HOBBIX TEXHOJIOTUH U MaTEpUaJIOB.

B nnane pemieHus 3amad BOCIUTAHUS, PAa3BUTHS U COLMAIU3ALMU OOYYaIOLUXCSl MPUHSATHIE
IPOrpaMMOil MO XMMHMHM HOAXOJBl K OIPENEICHUIO COAEPKAHMS U IOCTPOCHMSI IIpenMeTa
IpelycCMaTpUBalOT (OPMUPOBAHUE YHUBEPCAIBHBIX Y4YE€OHBIX JEHCTBUM, HMeEOUMX 0a30Boe
3HaYeHHEe MJIS pa3IMYHbIX BUJOB JAEATEIBHOCTHU: pEIIeHUs MpobiieM, MOUCKa, aHaau3a U 00paboTKU
uH(popMalui, HEOOXOMUMBIX Uil NPUOOPETEHHS ONbITa MPAKTUYECKOW M HCCIIEN0BAaTEIbCKOM
JESATENIbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUM XUMUHU.

B mpaxTuke npenogaBaHus XUMUU KaKk Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHHs, Tak U Ha
YPOBHE cpelHero o0Iiero oopa3zoBaHus, IpU OMPEACTICHUN COAEPKAaTeIbHONW XapaKTePUCTUKH Lesei
U3YYEHHUs TMpeAMeTa HalpaBiICHUEM IEPBOCTENIEHHON 3HAYUMOCTH TPAJAMIMOHHO TMpU3HAETCS
dopMHpOBaHHE OCHOB XHMHMYECKOW HAyKH Kak oOOJIACTH COBPEMEHHOIO €CTECTBO3HAHMUS,
MPAKTUYECKON JEeATENIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHPOBOWM KyJabTyphl. C
METOJMYECKOW TOUKM 3PEHHUs TaKOM MOAXOJA K ONPEIECICHUIO LIEJEH M3ydeHHs IpeaMeTa sBIIIeTCs
BIIOJIHE OTPaBJaHHBIM.

CornacHo 1aHHOM TOYKE 3pEHMS IJIABHBIMU LIEISAMH HM3Y4YEHMs IIperMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBisIFOTCS:



e (dopMUPOBAHHE CUCTEMBI XUMUYECKUX 3HAHUIN KaK Ba)KHEHUIIIEH COCTABIIAIONICH €CTECTBEHHO-
Hay4YHOUM KapTUHBI MHpa, B OCHOBE KOTOPOI! JIeKaT KJIIOUEBbIE MOHATHUSA, PyHIaMEHTAIbHbIE
3aKOHBI W TEOPUHM XHUMHHU, OCBOCHHE $3bIKa HAYKH, YCBOCHHE W TOHHMAaHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHUI MHUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIIEHHME C MCTOpUEH UX
pPa3BUTHUS U CTAHOBJICHHSI,

e (opMupoBaHHE M PAa3BUTHE NPEICTABICHUNA O HAYYHBIX METOJAX IO3HAHMS BELIECTB U
XUMHYECKHUX PEaKINid, HEOOXOIUMBIX ISl MPUOOPETCHUsT YMEHUI OPUEHTUPOBATHCS B MHPE
BEUIECTB M XHUMHUYECKUX SBJICHHUI, HMEIOLUIMX MECTO B MPHUPOAE, B MPAKTUYECKOU U
IMOBCEAHEBHOM KH3HU,

e pa3BUTHE YMEHMH U CIIOCOOOB NIEATENBHOCTH, CBA3aHHBIX C HAOIIOJEHHEM U OOBSICHEHHEM
XUMHAYECKOTO  JKCIIEPHMEHTa, COOJIIOJICHMEM TpaBWi  0e30MacHOro oOpameHus ¢
BELIECTBAMH.

Hapsiny ¢ »TuM, coiepikarenbHas XapakTepUCTHKa LEJed W 3ajad U3ydeHHs INpeaAMeTa B
nporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMU NMPHUOPUTETAMU B
cuUcTeMe cpemHero odmiero oOpaszoBanus. CerogHs B TPENOJaBaHUM XUMHUU B OOJBIICH CTEICHU
OTHaéTcsl MPEeArnovYTEeHUE MPAKTUIECKOW KOMIIOHEHTE COJep>KaHusl 00y4YeHHsI, OPHEHTUPOBAHHON Ha
[OJIFOTOBKY BBITYCKHHKA 00111€00pa30BaTeNbHON OpraHu3aliy, BiIaJICIOLEro He HabOpoM 3HaHUlL, a
(GyHKIIMOHAIBHONU TPAMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSMU aKTUBHOTO TONYyYEHHS 3HAHUN U
MPUMEHEHHUS UX B PEAIbHOM JKU3HH JIJISl PEIICHHs] TPAKTUYECKUX 3a/1ad.

B cBsI3u ¢ 3THM NpU U3yYEHUU TpeaMeTa «XUMUs» JTOMUHHUPYIOIICe 3HAYCHUE TPHOOpPETaIoT
TaKue LEeNH U 33]]a4l, KaK:

ajanTanus oOydJaroUIMXCsl K YCIOBHAM TUHAMHUYHO Pa3BUBAIOIIECTOCS MHUpa, (hopMupoBaHHE
UHTEIJICKTYaJlbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX IKHU3HEHHBIX CHUTYAIHSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

(dbopMupoBaHHE y O0YYAOIINUXCS KIIFOUEBBIX HABBIKOB (KITFOYCBBIX KOMIICTCHIINMN), UMEIOITNX
VHHUBEpPCAIbHOE 3HAYCHHWE [JIS Pa3UYHbIX BHUJOB JIEATEIbHOCTU: pEUIeHHs MpoOjeM, MOUCKa,
aHaim3a u 00paboTku MHDOpMAMK, HEOOXOTUMBIX I TPHOOPETEHHUS OIBITa JEATSIBHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B TMO3HAHUM XHMMHH, a TakkKe Ui OLEHKU C TO3HUIUN
HKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIHMSHUS BEMIECTB M XUMHUYECKHUX ITPOIIECCOB HAa OPTraHU3M
4eJI0BEKA U MPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATCILHBIX HWHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKUX CIOCOOHOCTEH
0o0y4Jaromuxcsi: CIOCOOHOCTH CaMOCTOSITEIbHO TPHUOOpeTaTh HOBBIE 3HAHHUS 1O XHUMUU B
COOTBETCTBUHU C JKU3HCHHBIMH TOTPEOHOCTSIMH, HCIIOJIB30BaTh COBpPEMEHHBIC WH(OPMAIIMOHHBIC
TEXHOJIOTHUH JUIS TIOMCKA W aHaiu3a y4eOHOW W HAyYHO-TIOMYJISAPHOW WHGOPMAIMU XUMHUYECKOTO
COJICPKAHUS;

dbopMupOoBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS ACCOLUMATUBHOTO M JIOTHUYECKOTO MBIIUICHUS,
HaOJFI01aTEIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH,
MpY IJIAaHUPOBAHUH U MPOBEIEHUU XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE y O0ydaromuxcs yOekIEHHOCTH B TYMaHHCTUICCKOW HANPABICHHOCTH XUMUH, €€
BaXHOW POJIM B PEIICHUU TIT00ATBHBIX MPOOJIEM pallMOHATFHOTO MPUPOIOTIONH30BAHHS, TOMOTHEHUS
DHEPTETUYECKUX PECYpCOB M COXPAHEHHUs IMPHPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH
OepeXHOT0 OTHOIIEHUS K TPHPOAE M CBOEMY 3/I0POBBIO, a TaKke MPHOOPETEeHUs OmbITa
WCIIOJTb30BaHUS TTOJTYYEHHBIX 3HAHWUH IS IPHHSITHS TPAMOTHBIX PEIICHUIA B CHUTYAIIHsIX, CBA3aHHBIX C
XUMHUYECKUMH SIBIICHUSMHU.

B yuebHoM mmane cpemHero oOmiero o0Opa3oBaHHUsS MPEAMET «XWUMHUs» 0a30BOTO YpPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OOm1ee 9nciI0 9acoB, OTBEAEHHBIX ISl H3yUCHUSI XUMUH, Ha 0a30BOM YPOBHE CPEITHETO OOIIETO
oOpa3oBaHus, cocraBisieT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henenio), B 11 kimacce — 34 yaca
(1 gac B HezemO).



COJAEP)KAHUE OBYYEHUA
10 KJTACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYECKON XUMUH

IIpeamer opraHuYecKOd XMMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHME B IIOJyYEHUU HOBBIX
BELIECTB U MaTrepuasioB. Teopust cTpoeHus opranudeckux coennnenuii A. M. bytieposa, €€ ocHOBHBIE
nojoxeHusa. CTpykTypHble (OpMYJIbl OpraHMUECKUX BEIeCTB. ['omoisiorusi, nzoMepus. XuMu4eckas
CBSA3b B OPraHUYECKUX COCAUHEHUSAX — OAVUHAPHBIC U KPATHBIEC CBS3H.

IIpencraBnenue o kinaccu(UKALUMU OPraHUYECKUX BemlecTB. HoMeHkiIaTypa OpraHm4ecKux
coeMHEHUI (cucTeMarudeckas) M TpPUBHAJIbHbIE Ha3BaHUs Ba)KHEHIINX IPEACTABUTEIEH KJaccoB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJbl H3Y4YEHMsI BEIIECTB M MX IIPEBPALICHUI: O3HAKOMIIEHUE C
o0pa3llaMu OpPraHUYecKUX BELIECTB M MaTepuajlaMd Ha HX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpPraHUYeCKUX BEIIECTB, HAOIIOACHHWE W ONHMCAHWE JEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAILICHUIO
OpPraHMYECKUX BELIECTB IIPU HarpeBaHuu (IIaBjIeHUE, OOYTIMBaHUE U TOPEHHUE).

Yraesopopoabl

AJNKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMYECKMH psf. Meran u 3TaH — npocTeiimune
IPEJCTaBUTENI AJKAHOB: (PU3MUECKHUE M XMMHUYECKHE CBOMCTBA (peaklMM 3aMELICHHs U TOPEHUs),
HAaxXO’KJICHUE B IIPUPOJIE, IOJIYYCHUE U IPUMEHEHHUE.

AJKEeHBI: COCTaB U CTPOEHHE, I'OMOJIOTMYECKMH pAd. OTWIEH M IPONUJIEH — IpOocCTeHIne
NPEJCTaBUTENIN  aJKEHOB: (U3MYECKHEe ¢ XHMHUYECKHE CBOMCTBAa (peakmu THIPUPOBAHMUS,
raJloreHUPOBAHUS, TUAPATALUHU, OKUCIICHUS U MTOJIUMEPU3ALIH ), I0JIyY€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u metmnOyranuen-1,3: ctpoeHue, BaXHEHWIINE XUMUYECKHE CBOWCTBA
(peaxuust monumepu3anun). IlonydeHue CHHTETUYECKOTO KayuyKa U PE3HHBI.

AJNKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHI Psil. ALICTUIICH
— MPOCTEHIINI NpefCcTaBUTENb AJKUHOB: COCTaB, CTPOCHHUE, (PU3MYECKHE M XMMHUYECKHE CBOWCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAIIH, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (HU3MYECKHME M XUMHYECKHE CBOHCTBa (peakiuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), IMOJIyueHHWE M TpuMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u Xumuyeckue ceoucmea (peakyuu 2aioeHUposanus U HUMPOBAHUs), NOJYyueHue U
npumernenue. TOKCHYHOCTb apeHOB. ['eHeTn4ecKas CBA3b MEKY YIIIEBOAOPOAAMH, IPUHAIUICKAIUMHA
K pa3JIM4YHbIM KJIaccaM.

[IpupoaHble UCTOUHUKH YTIIeBoAOpoaoB. [Ipupoanslil ra3 u nonmytHble HeQTsAHbIE ra3pl. HedTh
u e€ mnpoucxoxiaeHue. Crocodbl nepepabOTKH HePTU: MEperoHKa, KPEeKUHT (TepMUYECKUH,
KaTaJuTHueckuil), nuponus. IlponykreinepepaboTku HeQTH, UX MPUMEHEHUE B IPOMBILIIIEHHOCTH U B
ObITy. KaMeHHBII yrosib 1 MpoayKThl €ro nepepadboTKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHs BEIIECTB W HUX MPEBPAILEHUI: O3HAKOMIIEHHE C
oOpa3luamu mjaacTMacce, KaydykoB U pPe3HHbI, KOJUIEKIIMH
«Heptp» u «Yromp», MOJEIMpPOBAaHHE MOJIEKYN YIJIEBOJOPOJOB U TIaJOr€HONPOU3BOJIHBIX,
IIPOBEJCHUE MPAKTUYECKON PabOThI: MMOJIyY€HUE STHIIEHAU U3YUYEHUE ero CBOWCTB.

Pacuérnrie 3agaqu.

Boruncnenus mo ypaBHEHUIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIWYECTBA MCXOJHOTO
BEIIECTBA WJIN MPOAYKTa PEAKLUU MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO U3 MCXOJHBIX
BEIIECTB WUJIU MPOJIYKTOB PEaKIUN).

Kuciopoacoaep:kamme oprannueckue coeMHeHUs

[IpenenvHble 0THOATOMHBIE CIIUPTHI. METaHOM U ATAHOJI: CTPOeHHE, (PU3nUecKre U XUMUYECKHE
CBOMCTBa (peakUuMW C aKTHUBHBIMU MeETajllaMH, TaJIOr€HOBOJOPOAAaMH, TOpEHHUE), MpPUMEHEHHE.
Bonoponubie CcBA3UM MEXAYy MOJEKYJIaMH CIHUPTOB. [IeHCTBHE METaHOJIA M JTAaHOJIA HAa OpPraHU3M
YEIJIOBEKA.

MHoroaToMHbI€ CIIUPTHL. DTUICHIVIMKOIb M TIHUIEPUH: CTPOCHUE, (PU3NUYECKUE U XUMHYECKUE
CBOICTBa (B3aMMOJIEICTBUE CO IIETOYHBIMM METaJUIaM{, KayeCTBEHHAsl peakllis Ha MHOTOATOMHBIE
cnupThl). JlelicTBue HaopraHu3M 4enoBeka. [[puMeHenune riaviuepuHa 1 STHICHIIIUKOJISL.




@deHOoM: CTPOEGHUE MOJIEKYJNBI, (U3UYECKHME W XHUMHYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue geHona.

Anbnerunsl U kemoHwvl. GopManbaeru, aneTalbIerua: CTPOCHUE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBa (peakIuu OKHCIEHUS U BOCCTAHOBJICHHS, KAueCTBEHHBIE pEaKIUHu), I[OJIyueHUue |
IIPUMEHEHUE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBBIE KHCIOTHL. MypaBbuHAs U YKCYCHas KHUCJIOTBHI:
cTpoeHue, (pu3nyeckrue W XUMHUYECKHE CBOMCTBA (CBOMCTBa, oOLIMe Ui Kiacca KUCIOT, Peakuus
stepudukanmm), noaydeHue u npuMmeHenue. CTeapuHoBasi U OJIEMHOBAsI KMUCIOTHI KaK MpPeCTaBUTEIN
BBICHIMX KapOOHOBBIX KHCIOT. MbljIa KaK COJTM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBUE.

Crnosxuble 3¢upbl Kak TPOU3BOHbIE KAPOOHOBBIX KUCIOT. ['uaponu3 ciaoxHbIX 3¢upos. XKupsbl.
I'maponus xupos. [IpuMeHeHne kupoB. bruosorndeckaspoib KUpoB.

VYrneBoabl: cocTaB, KiaccuuKalus YriieBOAOB (MOHO-, AM- M Mojducaxapunsl). ['mokoza —
NPOCTEHIINK MOHOCAXapH: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbI, (PU3NYECKHEe U XMMUYECKHE CBOHCTBA
(B3aumopericteue ¢ rumpokcugom Meau(ll), okucnenne ammuadHbiM pacTBopoM okcumaa cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TIIIOKO3bI), HAXOXKICHUE B MPUPOJE, IPUMEHEHHE, OMOIOTUYECKas POJIb.
®orocunrte3. PpykTo3a Kak U30Mep IITHOKO3bI.

Kpaxman u nemnrono3a kak npupofHble nonuMepbl. CTpoeHHe Kpaxmajga U ILEJUIHJIO3bI.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA Kpaxmana (THAPOIIN3, KaueCTBEHHAS peaklus ¢ HOJI0M).

DKClepUMEHTANIbHBIE METOJbl H3y4YEHUS BEUIECTB M UX MPEBpallleHul: MPOBEACHUE,
HAOJII0JICHUE W ONMCAHME JIEMOHCTPALMOHHBIX OIIBITOB: TOPEHUE CIHUPTOB, KAU€CTBEHHBIE pPEAKIIMU
OJIHOATOMHBIX cIUPTOB (OkHciIeHue odTaHona okcugoMm Meau(ll)), MHOroaTOMHBIX CHHPTOB
(B3aumoneiictBue runepuHa ¢ rujgpokcunom Mmeau(Il)), ampaerunoB (okucieHME aMMHUAYHBIM
pactBopoM okcunaa cepeopa(l) m rugpokcumaom memu(Il), B3ammomelcTBHEe Kpaxmalia ¢ HOJIOM),
IIPOBEJICHHUE MTPAKTUUECKON pabOThI: CBOMCTBA PAaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3amaumn.

Bbruncnenuss no ypaBHEHUIO XMMHYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOIO
BEIIECTBAa WJIM MPOJYKTa PEAKIMH MO M3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJHOTO M3 HMCXOTHBIX
BELIECTB WUJIM NIPOJIYKTOB PEaKIUN).

A3oTcoepkalye OpraHu4ecKue COeTUHEHUSI.

AMUHOKHUCIIOTEl Kak aM(OTepHble OpraHuuYeckue coeauHeHus. Pu3nyecKkue u XUMUYECKHe
CBOWCTBA aMUHOKHCIIOT (Ha MpuMepe IMIKHa). buonornueckoe 3HaueHHne aMMHOKUCIOT. [lenTupt.

benku kak mnpupoaHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHus. llepBuuyHas, BTOpUYHAs U
TPEeTUYHasi CTPYKTypa O0eIKoB. XUMHUECKHE CBOMCTBA OENKOB: THAPOIIU3, IeHATypalsl, KaueCTBEHHBIE
peakiuu Ha OeNKH.

DKcIepUMEeHTaIbHbIE METOAbI U3YUEHHS BELECTB U UX MPEBPALIeHUI: HAOII0AeHNEe U ONTMCaHNe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATYypalus OENIKOB PU HArpEeBaHUU, LIBETHBIE pEeaKLUU OEJIKOB.

BbicokomosiekyisipHbIe cOeIUHEHUSs

OcHOBHbIE TOHSTHSI XMMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPU3ALNU, CPEAHsS MOJIEKYyIspHas macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUI — NOJTUMEPU3AIIHs U MTOJIMKOHICHC Al

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALCHUI: O3HAKOMIIEHHE C
oOpa3amMu NpUpPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXNpeaMEeTHBIX CBSA3€M NIPU M3YYEHUN OPTaHWYECKOW XMMHH B
10 xnacce ocyIiecTBIIE€TCS Yepe3 HCIOJIb30BaHNE KaK OOIMX €CTECTBEHHO- HAYUHBIX MOHITUH, TaK U
MOHSTUMN, SBISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOme ecTeCTBEHHO-HAay4YHbIEC MOHATHUSA: SIBIICHHE, HAay4yHBbIH (DakT, rumoresa, 3aKoH, TEOpus,
aHaJINW3, CHUHTE3, KiacCU(pUKalus, MEepUOJUYHOCTb, HAOIIOJEHHE, HW3MEpPEHUe, OSKCIEPHUMEHT,
MOJIEJTUPOBAHUE.

®duszuka: MaTepus, DHEPTUs, Macca, aToM, 3JEKTPOH, MOJEKyJa, SHEPreTH4YeCKHil YpOBEHD,
BEIIIECTBO, TEJNO, 00BbEM, arperaTHoe COCTOSIHME BEleCcTBA, (PU3MYECKHE BETUYMHBI M E€IUHMIIBI MX
U3MEpEeHHUSI.

buonorusi: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me, (QPOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BEIeCTBa (OENKHU, YIIIEeBOIbL, )KUPBI, PEPMEHTHI).



I'eorpadus: MuHepabl, TOpHbIE TOPO/IBL, TTOJE3HBIE HCKOTIAEMbIE, TOIUINBO, PECYPCHI.

TexHonOrMA: nNUIIEBBIE NPOMYKTHI, OCHOBBI PAllMOHAIBHOIO IMUTaHMUS, MOIOIIHME CpEICTBa,
JICKAPCTBEHHbIE M KOCMETUYECKHE IIpEenaparbl, MaTEpUabl U3 HCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuuyeckne 0CHOBbI XUMHMU

XUMHYECKUH 3IeMEHT. ATOM. SIApo aToMa, U30TOMBI. DICKTPOHHAS 000JI0UKa. DHEPreTHICCKHE
YPOBHH, TOAYPOBHH. ATOMHBIE oOpOHWTanu, s-, P-, 0- smemeHThl. OCOOCHHOCTH pacHpeaeIeHUsI
BJIEKTPOHOB MO OpOUTAIsIM B aTOMax »JJIEMEHTOB IEPBBIX YETHIPEX NEPUOJOB. IJIEKTPOHHAS
KOH(UTYypalus aTOMOB.

IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux siaemeHToB 1. M. Menneneesa.
CBsa3p nmepuogumueckoro 3akoHa u llepuogmueckoil cuctembl xumudeckux snemeHToB J[. U.
MeHneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB
XUMHYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX BEIIECTB IO TPYIIaM U MEPHOJIaM.
3HaueHHUE NMePUOIUUYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

CrtpoeHnue BemiecTBa. XuMU4eckas CBs3b. BHIbI XUMUYECKOM CBsI3U (KOBaJIGHTHAs! HEMOJSIpHAS U
MOJISIpHAs, MOHHAs, MeTaJimdeckas). MexaHu3mbl 00pa3oBaHUs KOBAJECHTHON XHUMHYECKOW CBS3H
(0OMEeHHBIN M TOHOPHO-aKIENTOpHBIN). Bogoponnas cBsizb. BaneHTHOCTh. DIeKTpOOTPULIATEIHHOCTb.
Crenensb okucieHus. MIoHbl: KaTHOHBI M aHUOHBI.

BemiectBa MONEKYISpHOrO M HEMOJIEKYJSIPHOTO CTPOEHHUs. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUNBl KPUCTAJUIMUECKUX PEHIETOK. 3aBUCHMOCTb CBOWCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKOU PEHIETKU.

[Tonsitue 0 mucnepcHbIX cucremax. VICTUHHBIE U KOJUIOMJHBIE PACTBOPHI.

MaccoBas 10515 BelllecTBa B pacTBOPE.

Knaccugpukanusa HeopraHumdeckux coenuHeHud. HoMeHknaTypa HEOpPraHWYEeCKUX BEILECTB.
['eneTnyeckasi CBSA3b HEOPraHUUECKHUX BEIIECTB, MPUHAJIEKAINX K PA3TUYHBIM KJIACCAM.

Xumunyeckass peakuus. Knaccupukanus XUMUYECKHMX peaklMid B HEOPraHMYECKOM U
OpTraHWYECKOM XUMHUHU. 3aKOH COXPAHEHHUs MAacChl BEILECTB, 3aKOH COXPAaHEHUsS M IPEBpaLICHUs
SHEPTHH NMPU XUMUYECKUX PEaAKITUSIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3NUYHbIX (akTopoB. OOpaTUMbIE peaKIUu.
Xumudeckoe paBHoBecue. DaKkTOphl, BIUSIONIME HA COCTOSHHE XMMHYECKOTO paBHOBecus. [IpuHimm
Jle Ularense.

OnexTpoiauTnyeckas auccouuanus. CuiabHble U cinalble 37eKTpoiauThl. CpenaBoIHBIX PacCTBOPOB
BEILECTB: KUCasi, HEUTpaabHasi, HIEJI0YHasl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcrepuMeHTAIbHBIE METOIbI M3YYEeHHS BEUIECTB U UX MPEBPAIICHUIA: JEMOHCTpalus TaOIuIl
«llepnognueckas cucrema xumudeckux d3yemeHToB Jl. M. MenaeneeBa», Hu3ydeHHE MOJEIEH
KPUCTAITMYECKHUX PEIIETOK, HaOMI0IeHNEe U OMHUCAHUE IEMOHCTPAIMOHHBIX U JJa0OPATOPHBIX OIBITOB
(paznmoxeHue TMEepoKCHAa BOAOPOJa B NMPHUCYTCTBUHU KaTallu3aTopa, ONpENeTeHHE CpPelbl pPacTBOPOB
BEIIECTB C IIOMOUIbI0 YHUBEPCAIBHOTO WHIMKATOpa, PEAKIUHM HOHHOIO OOMEHa), IMpOBEIeHUE
MPAKTUYECKON paboThl «BrnusiHue pa3nudHbX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUNY.

Pacuérurle 3amaun.

Pacuérel mo ypaBHEHMSIM XUMHUYECKHUX pEAKIMid, B TOM YHCIIE TEPMOXMMHYECKUE PaCUETHI,
pacuéThl ¢ UCIOJIb30BAHUEM MOHSITHSI «MaccoBast 10JI BELIECTBA.

Heoprannyeckasi XuMusi

Hewmeramnsl. [Tonoxenne nemeramnos B [lepuonnueckoit cucreme XuMHIeCKux aemMeHToB Jl. W.
MengeneeBa U OCOOCHHOCTH CTpPOEHHUS aTOMOB. (DHU3MYECKHE CBOWCTBA HEMETAIIOB. AJUIOTPOIHS
HEMeTaJUIoB (Ha MMpUMeEpe KUcaopoaa, cepsl, hochopa u yriepona).

XUMHUYECKHE CBOMCTBA BaKHEHIIIMX HEMETAIIOB (TaJlOTeHOB, cephbl, a30Ta, pocdopa, yriepoaa u



KPEMHHUS) U UX COEAMHEHUN (OKCUI0B,KUCIOPOICOAEP/KALINX KUCIOT, BOLOPOAHBIX COEAMHEHNUN).

[IpumeHeHne BaXKHENUIIIUX HEMETAJUIOB U UX COCAUHEHUIM.

Meramnsl. [lonoxkenune meramnos B Ilepuonnueckoil cucremMe XUMUYECKUX dieMeHTOB [ H.
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI SJIEKTPOHHBIX 000104eK aTOMOB MeTaiioB. O0ure Gpunyeckue
cBoiicTBa MeTaioB. CIuIaBbl METAJIIOB. DJIEKTPOXUMUYECKUI sl HAIPSHKEHUH METaIJIOB.

XHWMHYECKHE CBOWCTBA BAKHEUIIUX META/UIOB (HATPUM, Kadui, KaJIbIIMA, MarHUH, aJIFOMUHUH,
LIUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUM.

O6mue cnocoObl monydeHus: MeTauioB. [IpuMeHenne MeTamioB B ObITY U TEXHHKE.

DKCIEePUMEHTAIBHBIE METOJbl U3YyUEHHUS BEUIECTB M UX IMPEBPAIICHUIN: M3y4yE€HHUE KOJUICKIIUU
«Merasl U CIIaBbl», 00pa3lloB HEMETAIOB, PEIlIeHUE SKCIIEPUMEHTANIBHBIX 3ajad, HaOII0IeHUE U
OTMHMCAaHUE JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aWMOJCHCTBHE THIAPOKCH]IA ATFOMUHHS C
pacTBOpaMH KUCJIOT U LIeJI0Uel, KaYeCTBEHHbIE PEaKIIUK Ha KATUOHBI METAJUIOB).

Pacuérnsle 3anaun.

Pacuérbl Maccel BemecTBa uiiu 00bEMa ra3oB MO0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WU
00BEMY OIIHOTO M3 YYACTBYIOUIMX B pEaKIMH BEHIECTB, PacuéThl Macchl (00BEMA, KOIUYECTBA
BEIIECTBA) MPOAYKTOB PEaKIUH, €CJIN OHO U3 BEUIECTB UMEET IPUMECH.

XMMUA ¥ )KU3Hb

Ponp xumum B 0O0CCIICUCHUM SKOJOTHYECKOW, DHEPreTUYSCKOW M THUIICBOH 0€30macHOCTH,
pa3BUTUU MeAUIUHBL. [IoHATHE 0 HAYYHBIX METOJaX MO3HAHUSBEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBieans 00 OOIMMX HAYYHBIX MPHUHIMIIAX MPOMBIILICHHOTO TOTYYSHHUS BaKHEHIINX
BELLECTB.

UenoBek B MHUpPE BEIIECTB M MaTepUaloOB: BaKHEMIIME CTPOUTENbHbIE MaTEpUaIbl,
KOHCTPYKIIMOHHBbIE ~MaTepHalibl, KpPAacKH, CTEKJIO, KEpamMHuKa, MaTepuanbl [Js 3JICKTPOHHUKH,
HAaHOMAaTEPHAJIbI, OPTAHMYECKHUE U MUHEPATbHBIC YIOOpCHHUS.

XUMHS U 3J0pOBbE UEJIOBEKA: IPaBUiia UCIOJIb30BAHUA JICKAPCTBEHHBIX MPENAapaToB, MpaBHIia
0e30MacHOTO KCIOIB30BaHMS MIPENapaToB OBITOBOM XMMHHUB MOBCEAHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3U.

Peanuzanus MeXnpeaIMETHBIX CBSI3€W NpPU M3Y4YEHHUH OOIled M HeopraHuyeckoil xumuu B 11
KJIaCCEe OCYIIECTBISIETCS 4Yepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHATUH, TaK H
MOHSTUH, SBIISIOMIMXCA CUCTEMHBIMU JUTSI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTecTBEHHO-HAy4YHBbIC TMOHSATHS: HAy4dHBIM (akT, TMIOTE3a, 3aKOH, TEOpHs, aHaJH3,
CUHTE3, KJIaccu(uKalus, NepuoAUYHOCTb, HAOIIOACHHUE, SKCIEPUMEHT, MOJIETUPOBAaHUE, U3MEPEHHE,
SBIICHHE.

®dusuka: Marepusi, SHEprus, Macca, aTroM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
pPaZMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYeCKU! YpOBEHb, BEIIECTBO, TelI0, OOBEM, arperatHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETUUYUHBI U €AUHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opranusm, sKocucTema, Ouocdepa, Makpo- U MHUKPOIIEMEHThI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

I'eorpadus: MuHepasl, TOpHbIE TOPOJIbI, MTOJIE3HBIE HCKOMAeMBbIe, TOTLIINBO, PECYPCHI.

TexHoNmorUsa: XUMHUYECKass MPOMBIIUICEHHOCTh, METAJUTyprusi, MPOU3BOJCTBO CTPOUTEIHHBIX
MaTepuasoB, CeTbCKOXO3IICTBEHHOE MPOU3BOJICTBO, MUIIEBAs IPOMBIIIIEHHOCTD, (papMarieBTu4IecKas
MPOMBIIIUICHHOCTh, TMPOM3BOJICTBO KOCMETUYECKHX IMpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHalioB, FIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUMS ITPOT'PAMMBI 110 XUMUKMHA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnauBaeT TpeOOBaHHUS K pe3yjbTaTaM OCBOSHHUS OOYYAIOIUMHKCS IPOrpamMm
cpemHero obmiero o0pa3oBaHUs (JMYHOCTHBIM, METANpPEAMETHBIM H MpeAMETHhIM). HaydHo-
METOJIMYECKOW OCHOBOI ISl pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS MPOTPAMM CpPETHETO
o011ero 00pa3oBaHus SBISETCS CHCTEMHO-IEATEIbHOCTHBINA TOIXO/T.

B cooTBeTcTBUM C CUCTEMHO-AESATENLHOCTHBIM MOIX0/IOM B CTPYKTYpE JIUYHOCTHBIX PE3yIbTaTOB
OCBOCHUS TIpeaMeTa «XUMHUS» Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUs BBIIEICHBI CIEAYIONINE
COCTaBJISIIOLIHE:

OCO3HaHUE OOYYAIOMIMMUCSA POCCUUCKOM TpakJIaHCKOM HJEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEIICHHUIO;

HATMYUE MOTUBAIUU K O0yUYEHUIO;

L[EJICHAIIPABIICHHOE pAa3BUTHE BHYTPEHHUX YOEXKICHHM JUYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUYECKUX TPAAULIUK Oa30BON HAYKH XUMUM;

TOTOBHOCTb U CIIOCOOHOCTh OOYyYaroIuXcs pPyKOBOJICTBOBAaTbCS B CBOCH JEATENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, MIPUCYITUMHU IICIIOCTHON CUCTEME XHMHYECKOTO 00pa30BaHus;

HAJIMYUE TPABOCO3HAHUS HKOJIOTMYECKON KYIbTYPbl M CIHOCOOHOCTH CTAaBUTH ILIENTH U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHUS MpeAaMeTa «XUMHUS» JOCTHUTaloTCi B €IMHCTBE Y4eOHOU M
BOCITUTATEIBHON ACSATEIBHOCTU B COOTBETCTBUM C TYMAHUCTUYECKUMH, COIMOKYIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMU M HJI€ATAMHU POCCUUCKOrO TPaKIAHCKOTO OOIIECTBA, MPUHSATHIMU B
oOmiecTBe HOpPMAaMH U TPaBWIAMH TIOBEJEHUS, CIOCOOCTBYIONIMMH IPOIIECCaM CaMOIIO3HAHMS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS JIMYHOCTU O0YUYaAIOIIUXCSL.

JIMYHOCTHBIC PE3yIbTaThl OCBOCHHS MpeAMeTa «XHMHS» OTPAXAT c(HOPMUPOBAHHOCTH OTBITA
MO3HABATEIBHON M MPAKTUYECKOM NEATEIBHOCTH O0YUAIONINXCs [0 pealn3aliy MPUHATHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YUCIIE B YaCTH:

1) rpaxkaanckoro BocnUTAHMS:

OCO3HAHUs 00YJArOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB M O0S3aHHOCTEH, YBAXKEHUS K 3aKOHY
Y TIPaBOMOPSTIKY;

MPEJICTABJICHUS O COLMATBHBIX HOPMaX U MpaBUIIaX MEXJIMYHOCTHBIX OTHOIICHU B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATETbHOCTH TPH CO3JaHUM Yy4eOHBIX MPOEKTOB,
pelieHnr yuyeOHbIX U MO3HABATENbHBIX 33/1a4, BBIMOJTHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI JPYTHX TpH
aHallM3e pa3INYHbIX BUJOB YU€OHOM IesTeNbHOCTH;

2) NaTpHOTHYECKOT0 BOCIIHTAHHUS:

LEHHOCTHOTO OTHOLIEHUSI K UICTOPUYECKOMY U HAYYHOMY HAcCIEAUI0 OTEYECTBEHHON XUMHUU;

YBaXXEHUS K TPOIIECCY TBOPYECTBA B O0JIACTH TEOPUM W TMPAKTUUYECKOTO NMPUMEHEHHS XUMUH,
OCO3HaHHUS TOTO, YTO JOCTHXKEHHS HAyKH €CTh pe3yibTaT UIUTEIbHBIX HAONIOJCHUN, KPOMOTIUBBIX
IKCIIEPUMEHTAJIbHBIX TTOUCKOB, TTOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpeca W MO3HABATEILHBIX MOTHBOB B TMOJYYEHHH W MOCIEIYIONIEM aHanu3e WH(OpMALUU O
MEePEAOBBIX JTOCTHIKEHUSX COBPEMEHHOM OTEYECTBEHHON XHUMUH;

3) AyX0BHO-HPABCTBEHHOr0 BOCIHTAHMS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAIlMH, CBS3aHHBIE C XUMHUYCCKHMH SIBJICHUSMH, W IMPUHUMATH
OCO3HAHHBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPATbHO-HPAaBCTBEHHBIE HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIIEHWBATh CBOE IMOBEJICHNUE U MOCTYIKA CBOUX TOBAPHINEH C TIO3UIINN HPAaBCTBEHHBIX
Y MIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) dpopMUpOBAHHS KYJILTYPbI 310POBbSI:

MOHMMAaHUSA LIEHHOCTeH 3/10poBoro M Oe3omacHoro oOpas3a JKU3HHM, HEO0OXOJIUMOCTHU
OTBETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3NYECKOMY M IICUXHUECKOMY 3/I0POBbIO;



COOIOICHMSI TIPaBUJI OE30MACHOTO OOpAICHHSI C BEIIECTBAMU B OBITY, MIOBCEAHEBHOW KU3HU U B
TPYAOBOM AEATEIbHOCTH;

NOHMMAaHMs LEHHOCTH TPaBHJ MHIMBUAYAJIBHOTO U KOJUIEKTMBHOTO 0€30MacHOr0 MOBEACHHS B
CUTYaIUSIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HHU JIIOJICH;

OCO3HAHMS TMOCTCICTBUA W HENPHUATHUS BPEOHBIX MNPUBBIUEK (YHOTpEOJCHUS — AJKOTOJIs,
HApKOTHUKOB, KYPEHHUS);

5) TpynoBoro BocnuTanus:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIICIOBATENBCKOM IEATEIILHOCTH, OOIECTBEHHO
I0JIE3HOM, TBOPYECKON U IPYTUX BHUJIAX JI€ATEIbHOCTH;

YCTAaHOBKM HA aKTUBHOE yYacCTHE B PEILIEHUU MPAKTHUUECKUX 33/1a4 COLMAIIbLHON HAIpaBIEHHOCTH
(B paMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K NPaKTUYECKOMY H3YUCHHIO MPO(EcCHil pa3iMYHOTO poja, B TOM 4YHCIE HAa OCHOBE
MIPUMEHEHHUS [IPEIMETHBIX 3HaHUH M0 XUMHUH;

YBOKEHHUSI K TPYAY, JIOASIM Tpyla M pe3yjibTaraM TPYAOBOH IEATEIbHOCTH; TOTOBHOCTH K

OCO3HAHHOMY BBIOOpPY MHIUBHIYaJbHOW TPaeKTOPUU
oOpazoBanus, Oyaymiedl mpodeccun W peanu3alud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JTUYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) Koa0rHYecKoro BOCHUTAHMUS:

HKOJIOTHYECKH IIETIECO00Pa3HOTO OTHOMICHUS K MPHUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emiie;

MOHMMAHUSA TJIOOATBHOTO XapakTepa JKOJIOTUYECKUX MpoOIeM, BIUSHUS HKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE IPUPOJIHON U COUUAIBHOU CPEJIbL;

OCO3HAHUA HEOOXOJUMOCTH HCIIONb30BAHUS JOCTHKEHUN XUMHHM JUIS PELIEHUS BOIPOCOB
PalMOHAIBHOIO IPUPOIOIOIB30BAHUS;

AKTUBHOTO HEMPUATUS JIEHCTBHM, MPUHOCAIINX BPEA OKPYXKAIOUIeH MPUPOAHON cpene, yMEHUus
MIPOTHO3UPOBATh HEOJIArOMPUSATHBIE SKOJIOTMYECKHE IMOCIEACTBUS TNPEANPHHUMACMBIX ICHCTBUN H
MpPeI0TBPALIATh UX;

HAJIMYMS ~ PA3BUTOTO  SKOJIOTMYECKOTO  MBINUICHUS, OKOJOTHYECKOW KYJIBTYpPbI, OIBITA
NEeSTeIbHOCTH IKOJIOTUYECKOW HANpPaBIEHHOCTH, YMEHHUS PYKOBOICTBOBATHCS UMH B TO3HABATEIHHOM,
KOMMYHUKAaTHBHOH W COLMAIBHOW TIPAaKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO NPOTHBOCTOSTH
uzaeosioruuxemodoouu;

7) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
HAyKH 1 00ILIECTBEHHOM MPaKTUKU;

NOHUMAaHM CTIeHU(UKN XUMUHU KaK HayKH, OCO3HaHUs € posid B POPMHUPOBAHUH PALUOHATIBHOTO
Hay4YHOTO MBIIUIEHMS], CO3/IaHUHU 1IEJIOCTHOTO MPEJICTaBICHNUsI 00 OKPYXKAIOIEM MHUpPE KaK O €IMHCTBE
IPUPOJBI M YENIOBeKa, B MO3HAHWU HPUPOAHBIX 3aKOHOMEPHOCTEH M peleHHM MpOoOJIeM COXpaHEHUs
MIPUPOIHOTO PAaBHOBECUS;

yOeXJIEHHOCTH B O0CO0OW 3HAYMMOCTH XHMHUHU JJIi COBPEMEHHOW LMBWIM3ALUMU: B €&
I'YMaHUCTHYECKON HANpaBICHHOCTH U Ba)KHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepualbHON KYJIbTYpBHI,
peleHNH TI00aIbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — ChIPhEBOW, SHEPreTHUUYECKOH,
MUIIEBON U 3KOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEAUIIMHBI, 00ECIIEYEHUH YCIOBUIN YCHEIIHOTO
TPYZAa U 3KOJOTMYECKH KOM(OPTHON KU3HU KaXI0T0 UJIeHa OOIECTBa,;

€CTeCTBEHHO-HAYYHON I'PaMOTHOCTH: TOHMMaHUS CYIIHOCTH METOJ/IOB MO3HAHMS, HCIOIb3yEeMbIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS JJIs aHaIM3a U O0BSICHEHUS
SIBJIGHUN OKPYXKAIOUIEr0 MUpa U MPOMCXOASIIMX B HEM H3MEHEHUI, yMEHHUs JenaTb 0O0OCHOBAHHBIE
3aKJIIOYEHUs HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMXCS JAHHBIX C IeNbI0 MOJYYEHHUs JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMUYECKHE 3HAHMS ISl PELIeHus MpodiieM B
peabHBIX KHU3HEHHBIX CHTYaIlUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKOMN 1A TEIbHOCTH;

TOTOBHOCTU M CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 XUMHUH B COOTBETCTBUU C KHU3HEHHBIMU OTPEOHOCTIIMH;



UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3InYHbIX cepax mpohecCHOHATBHON AeITEIbHOCTH.
METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHble pe3yiabTaThl OCBOCHHS YYEOHOTo IpeaMmera «XUMHs» Ha YPOBHE CPETHETrO
o0miero o6pazoBaHus BKIIOYAIOT:

3HaYMMble Ui (OPMHPOBAHUS  MHPOBO33PEHHS  OOYUYAIOMIMXCS MEXIUCIUILUIMHAPHBIC
(MexnpeaMeTHbIE) OOLEeHAYYHbIe MOHITHUSA, OTPAXKAIOIIME LEIOCTHOCTh HAyYHOW KapTHHBI MHpa M
crnienn(UKy METOJOB MMO3HAHMS, UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPTHS,
ABJICHHUE, NPOLIECC, CHCTEeMa, HAy4HbIM (akT, IPUHLUI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs,
UCCIIeI0BaHKe, HAOII0IeHIE, U3MEPEHHUE, IKCIICPUMEHT H JPYyTHe);

YHUBEpCaJbHblE y4yeOHble JeHcTBHUS (IIO3HABATENbHbIE, KOMMYHUKAaTHUBHbBIE, DPETYJISATHBHBIE),
obecrieunBarone (GpopMupoBaHue (PYHKIMOHAIBHOM TPaMOTHOCTH M COLMAIBHON KOMIETEHIUH
oOydJaronmxcs;

CHOCOOHOCTh o0yJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHMPOBO33PEHYECKUE 3HAHUS M YHUBEpCaJbHble Yy4yeOHble JEWCTBUSA B
ITIO3HABATEJIBHOW U COLIMAIIbHOU IPAKTHKE.

MeranpeaqmeTHble  pe3yiabTaTbl  OTPaXKarOT — OBJAJEHHE  YHUBEPCAIbHBIMU  Y4EOHBIMU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMU ACHCTBUSMH.

OgJaieHHe YHUBEPCAJIBHBIMH Y4eOHbIMH NO3HABATEJILHBIMY el CTBUSIMU:

1) 0a30BbIe JIOrHYecKHue NeliCTBUA:

CaMOCTOATCIIBHO Q)OpMYJ'II/IpOBaTB n AKTYaJIM3UPOBATH HpO6J'ICMy,
BCCCTOPOHHC eé pacCMaTpuBaTh;
OIpCaACIIATD e  JCATCIIBHOCTH, 3aaaBas nmapaMeTphbl U KpUTCPpUU ux

JOCTUKEHMSI, COOTHOCHUTD PE3YJIbTATHI ACATEIBHOCTH C IIOCTABICHHBIMU LICIISIMU,

HCIIOJIB30BAaTh [P OCBOCHUM 3HAHUW ITPUEMBI JIOTUYECKOTO MBIIIJIEHUS —BBIACIATh XapaKTEepPHBIE
IIPU3HAKA INOHATHHM W YCTaHAaBIMBAaTb HUX B3aUMOCBS3b,

MCIOJIB30BATh COOTBETCTBYIOIINE MOHATHUS ISl OOBSICHEHUS OTJEIbHBIX (DAKTOB M SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUISI KJIaCCU(DUKALIMU BEILIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHaBIMBATh IPUYUHHO-CIICCTBEHHBIE CBA3U MEXIY N3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE PpACCYXJIEHHUs (MHIYKTUBHBIC, AECIYKTUBHBIC, IO AHAJIOIMHU), BBIABIATH
3aKOHOMEPHOCTH U TPOTHBOpPEYMsI B PACCMATPUBAEMBIX SIBJIECHUAX, (OPMYJIHPOBATh BBHIBOJBI U
3aKJII0YECHUS;

INPUMEHSTh B MPOIECCEe O3HAHMS, UCIIOJIb3YEMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBbIBaTh MOJAEIbHBIE NMPEACTABICHUS — XMMHUYECKHH 3HAK (CUMBOJ) 3JI€MEHTa, XUMHUYECKas
¢dbopMyna, ypaBHEHHE XHUMUYECKOM pEAKIUM — IMpPH pEIIeHUH Y4eOHBIX I103HABATEIbHBIX W
MIPAaKTUYECKUX 3a]a4, IPUMEHATh Ha3BaHHbIC MOJCIIbHBIC MPEICTABICHUS IS BBIABICHUSA XapaKTEPHBIX
MIPU3HAKOB U3y4aE€MbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIe10BATENbCKHE el CTBHS:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOTO MO3HAHMS BEMIECTB M XUMHUYECKHX PEaKIIHii;

(opMyupoBaTh 1N M 3a71a4M MCCIIE0BAHMS, HCIOJIB30BaTh MOCTABIEHHBIEH CAMOCTOATEIBHO
c(OpMyIMpPOBaHHbIE BOIPOCHl B KAYeCTBE MHCTPYMEHTA MO3HAHUA M OCHOBBI I (DOPMHUpPOBaHMS
TUIIOTE3EI IO MPOBEPKE MPABHUIIbHOCTHU BBICKA3bIBACMBbIX Cy)K)ICHHP’I,

BJaJeTh HABBIKAMH  CAMOCTOSTENHHOTO  IUIAHMPOBAHMS M ITIPOBEJEHHS  YYEHHYECKHX
SKCTIEPHMEHTOB, COBEPIICHCTBOBaTh YMEHHs HaONI0AaTh 3a XOJAOM MpOIIECCA, CAMOCTOATEBHO
IIPOTHO3MPOBATH €r0 PE3yIbTaT, (POPMYIHPOBATh 00OOMIEHHS U BHIBOIbI OTHOCUTENBHO H0CTOBEPHOCTH
pe3yIbTaTOB MCCIIEI0BAHKS,COCTABIATH 000CHOBAHHBIN OTYET O MPOIETaHHOMN paboTe;

NIPHOOpPETaTh ONBIT YYEHHYECKOH MCCIIeI0BATENbCKOM M MPOEKTHOM NesTeNbHOCTH, TPOSBIATH
CHOCO6HOCTB N TOTOBHOCTH K CaMOCTOATCIbHOMY IIOHMCKY MCETOJAOB PCHICHUA MPAKTUYCCKHUX 3aaad,
IMPUMEHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHMA.

3) pabora ¢ undopmanueii:

OpPHMEHTHPOBATHCA B PA3IUYHBIX MCTOYHHMKAX MH(OpMAIMM (HAY4HO- MONYIApHAS IMTEpaTypa
XMMHYECKOTO COJIEpKaHMUs, CIIPABOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHATU3UpOBATh HHPOPMAIUIO
Pa3iIMiUHbIX BHUJAOB H (1)0pM OpeaACTaBJICHUA, KPUTUYCCKU OLCHHUBATH eé JOCTOBCPHOCTE H
HEMPOTUBOPEUYHBOCTH;



(bopMyIHpOBaTh 3aMpOCkl M MPUMEHATh PA3IUYHbIE METOJIBI IIPU MOKCKEe U 0TOOpe MH(DOpMAIIHH,
HE0O0XOANMOM 15 BBIITOJIHEHHSI YU€OHBIX 3aJjau ONpeIeIEHHOTO TUIA;

npuoOpeTaTb OMNBIT HUCHOJb30BaHUA HMH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH |
Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMy TpeACTaBIeHUS WHPOpMAIUU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTIOJIb30BaTh HAy4YHBIN A3BIK B KaYECTBE CPEJACTBA MPH PabOTE € XUMHUYECKOW MH(OpPMALUEH:
IPUMEHATh MEXIpeAMETHbIe ((pU3MUecKue M MaTreMaTU4yecKHe) 3HAaKd U CHUMBOJIBL, (OPMYIIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NIPe0Opa30BbIBATh 3HAKOBO-CHMBOJIMYECKHUE CPEACTBA HAIJISIIHOCTH.

OgJialeHHe YHUBePCAJbHBIMH KOMMYHHKATUBHBIMH J1eiiCTBUSIMH:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TeMbl B XOJ€ JHajora H/WIU JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (HOPMYIHPOBATH CBOM MPEIJIOKEHHUS OTHOCHTEIBHO BBITIOIHEHUS MPEATIOKECHHOM
3aJjauy;

BBICTYNIaTh C MPE3EHTALUEH pe3ylbTaToB IO3HABATEIBHON JEATENLHOCTH, IOJIYUYCHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUHM XUMHUYECKOTO 3KCIIEPUMEHTA,
MPAKTUYECKON pabOTHI IO UCCIIEIOBAHNIO CBOMCTB N3YUaeMbIX BEUIECTB, PEAIN3ALUN YI€OHOTO TIPOEKTa
u  (GOopMyIHpOBaTh BBIBOJBI 10 pe3yiabTaTaM MPOBEAEHHBIX HCCIEA0BAaHMM NYTEM COrIacoBaHMS
MO3HUIHK B X0/1€ 00CYXKICHHS 1 0OMEHa MHEHHUSIMHU.

OBsJiajieHne YHUBePCAJbHBIMH PeryJIiTUBHBIMHU 1€iCTBUSIMH:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBIIATH CBOIO IMMO3HABATEIBHYIO ACSITEIBHOCTb, OTPEISIISs
e Ienum W 33Ja4d, KOHTPOJMPOBATH U IO Mepe HEOOXOTMMOCTH KOPPEKTHPOBATH IpeJIaracMblii
JITOPUTM JICHCTBHM IpPU BBINOJHEHUM Y4YeOHBIX M HCCIE0BaTEIbCKUX 3a7ay, BbIOMpaTh Haubojee
3¢ GEKTUBHBIN CMOCO0 MX PElIeHHs C YIETOM IMOJyYSHHsI HOBBIX 3HAHMHA O BEIIECTBAX U XMMHUYECKHUX
peaKImsIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HAa OCHOBE CaMOAHAIM3ad CaMOOIICHKH.

NPEJIMETHBIE PE3YJbTATBI10 KJIACC

IIpeamerHbIC pe3ynbTaThl OCBOCHUSA Kypca  «Opranundeckas XUMUA»
OTPaXKAroT:

c(OPMHUPOBAHHOCTb PEJCTABICHUN 0 XUMHUYECKON COCTABJIAIOLICHECTECTBEHHO-
Hay4HOU KapTUHBl ~ MHpa, pPOJM XMMHMM B TIIO3HAHUU  SBJICHHUU

OpUpoJbl, B (POPMUPOBAHUM MBIIUIEHUS M KYJIBTYPHl JMYHOCTH, €€ (QYHKIMOHAIBHOW IPaMOTHOCTH,
HEOOXOUMOM [UIsl pelIeHUs MPaKTHYEeCKUX 3a7ad U HKOJIOTMYeCKH OOOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3/I0POBBIO U IPUPOJHON CPENE;

BJIQJICHUE CHCTEMOM XMMHUYECKHMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIINe MHOHSITUS
(XMMHUYECKMII ~ BJIEMEHT, aTOM, OJJIEKTpOHHass  00OJOoYKa aToMa, MOJEKY/la, BaJeHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XUMHUUYECKas CBSI3b, CTPYKTypHas (opmyna (pa3BépHyTass U COKpalEHHAas),
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA OOBEM, YITIEpOAHBIA CKeneT, (yHKUMOHaNbHAs TpyINa, paaukal,
M30MEpHUsI, U30MEPbI, TOMOJIOTUYECKUIN PsiJl, TOMOJIOTH, YIJIEBOAOPObI, KUCIOPOJ M a30TCOJEpIKaIlKe
COEIMHEHUS, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHNUS); TEOPUHU U
3aKOHBI (TE€Oopusi CTPOEHHUs OpraHuyeckux BemecTB A. M. BbyrnepoBa, 3aKOH COXPAaHEHHS Macchl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHMS, JeKallue B
OCHOBE MMOHUMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SBJICHUH, PaKTOIOTHYECKUE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJIyUYEHUH U OE30MaCHOM HCIIOJIB30BAaHUM BaXKHEUIINX OPraHMYECKHX BEIECTB B
OBITY U IPAKTHUYECKOM JESITETbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHMI BBIABIATH XapakTepHbIE IMPHU3HAKK MOHATHH, yCTaHaBIMBATh HX
B3alMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIUE TIOHATHS TMPH OMNHMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHUI OPraHNYECKUX COEINHEHUM;

c(OpPMHUPOBAHHOCTh YMEHHH HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJII COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, coOkpaiéHHOW) (opMysl OpraHMYecKUX BEIIECTB U
YpaBHEHUH XHMHUYECKUX PEAKIUi, W3roTaBIuBaTh MOJEIN MOJIEKYJ OpPraHWYECKHUX BEIIeCTB IS
WUTIOCTPALIMM UX XUMHUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS],

c(OpPMUPOBAHHOCTh YMEHMH YCTaHABJIMBATH IMPUHAIJIEKHOCTh H3YUEHHBIX OPraHMYECKUX



BEIIECTB 0 UX COCTaBY U CTPOEHUIO K OIpPEAeIIEHHOMY KJIAacCy/TpyIIe COeAUHEHHUH (YTriaeBoAOpOIbl,
KHCIIOPOJl U a30TCOJIEprKallie COeANHEHUSI, BHICOKOMOJIEKYISIPHbIE COCTUHEHUS), 1aBaTh UM Ha3BaHUS
nocucrematrueckoii Homenkiarype (IUPAC), a Takke MpUBOIUTH TPUBHAIBHBIC Ha3BaHUS OTACITBHBIX
OPraHMYECKUX BEIIECTB (STWJICH, MPOMWIEH, aleTWIeH, OJTUJICHIJINKOJb, TJUIEepUuH, (eHo,
dopmanpaeru, aneTalbIeTuA, MypaBbHHAs KHUCIOTa, YKCYCHas KHCIIOTa, OJEMHOBAas KHCJIOTA,
CTeapuHOBas KUCIIOTA, III0K03a,hpyKTO3a, KpaxMal, LeJUIi0103a, IIHIHH);
c(OpPMUPOBAHHOCTh YMEHHSI OTPEACISATh BHIBI XUMUYCCKOUW CBSI3M B OPTAaHMYECKUX COCTUHEHUSIX
(omMHapHBIC U KPATHBIC);
c(hOPMUPOBAHHOCTh YMEHUS IPUMEHSTD MTOJIOKCHUS TEOPUU CTPOCHUS OPTaHUIECKUX
BeniecTB A. M. bytiepoBa aiist 00bsiCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;
3aKOH COXPaHEHMsI MacChl BELLIECTB;
c(OPMHPOBAHHOCTh YMEHHUH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (PU3UUECKUE M XUMHUYECKHUE
CBOMCTBAa THUMHUYHBIX MPEACTABUTENICH PA3TMYHBIX KJIACCOB OPraHUYECKUX BEHIECTB (METaH, J3TaH,
ATWJICH, TPOMWICH, aleTwieH, OyramueH-1,3, wmetunOyraaueH-1,3, OEH30J, METAaHOJ, JTaHOI,
STHJICHIJIUKONb, TIUIEPUH, ()EHOJ, aleTajbJAerHJ]l, MypaBbUHAs M YKCYCHas KHUCIOTBI, TJIOKO3a,
Kpaxmall, [eJUTI0103a, aMUHOYKCYCHasl KUCIIOTa), WUTFOCTPUPOBATh FEHETUUYECKYIO CBSI3b MEXIY HUMHU
YPaBHCHHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUAX PEAKIIHHA C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYIT;
c(OpPMUPOBAHHOCTh YMEHHsSI XapaKTepPH30BaThb HCTOYHUKU YTJIEBOAOPOIAHOTO ChIphs (HEe(DTH,
INPUPOJAHBII Tra3, yrojip), CHOCOOBI HX MEpPepadOTKM U MPAKTUYECKOE IPUMEHEHHE MPOAYKTOB
nepepadoTKH;
c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIUUCICHUS [0 XMUMHYECKUM YpaBHEHUSIM (MaccChl,
00BbEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM MPOAYKTAa PEaKIMU MO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NMPOJAYKTOB PEAKIIHH);
c(OpMUPOBAHHOCTh YMEHHMH BIAJETh CUCTEMOW 3HAHM OO0 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCTIOJIB3YEMbIX B XUMHUH IPU H3yYCHUH BEIICCTB M XUMHYCCKHX SIBICHUHN (HaOIIOICHHE,
U3MEpEHHUE, SKCIEPUMEHT, MOJEIHPOBAHUE), HCIOJIb30BATh CUCTEMHBIC XMMHYECKHUE 3HAHUSA I
MPUHATHAS PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHHEM;
c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATh MpaBUiia TOJB30BAHUS XHUMHUYECKOW TMOCYI0N W
1abopaTopHBIM 000pYyJOBaHHEM, a TaKKe MpaBHiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TI0 BBITIOJIHEHUIO JTa00OPATOPHBIX XUMHUYECKUX OTIBITOB;
c(OPMHUPOBAHHOCTh ~YMEHUH T[JIAHUPOBATh M  BBHIMNOJIHATH XUMHUYECKHH  AKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEILECTB IPU HATPEBAHUU, NOJYyUYEHHEITUIICHA U U3YYEHUE €r0 CBOWCTB,
KaueCTBEHHBIE PEaKIMd OpPTraHWYeCKUX BEIIECTB, JEHATypalus OelKOB MpPU HAarpeBaHWUU, IIBETHBIC
peakiuu 0eIKOB) BCOOTBETCTBUH C MPABHJIAMH TEXHUKH 0€30MaCHOCTH MPpU OOpAIICHUH C BEIIECTBAMU
1 71a00paTOpHBIM 00OpYIOBAaHUEM, MPEACTABIATH PE3YNbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opme
3alUCH  YpPaBHEHUW COOTBETCTBYIOIIUX peakIuidi u (GOpMYIHpPOBAaTh BBIBOJABI HAa OCHOBE JTHX
pe3ynbTaTOB;
chOpMUPOBAHHOCTh ~YMEHUW KPUTHUYECKH aHAJIU3MPOBATh XUMHUYECKYI0 UWH(MOpMaIuio,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/icTBa MaccoBOM nHbopMaiuu, IHTepHET u Apyrux);
c(hOopMUPOBAHHOCTh YMEHUM COOIOAThH MPABUIIA SKOJIOTHUUECKH 11€JIECO00pa3HOTO TTOBEICHHS
B OBITY U TPYAOBOH AESITENHFHOCTH B LIETSIXCOXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEeH MPUPOTHON
CpeJibl, 0CO3HABATHOMIACHOCTh BO3/ICHCTBUS Ha JKMBBIE OPTaHU3MbI ONPEAECIEHHBIX OPIraHUYECKUX BEILECTB,
noHnMas cMbic nokazatens [1/IK, moscHATh Ha mpuMepax crocoObl YMEHbBIIIEHUS U TIPEOTBPAIICHUS UX
BPEIHOTO BO3JEMCTBHSI HA OpraHU3MYeNIOBEKa;
JUIST 00YYAIOIIUXCSl ¢ OTPAHUYCHHBIMA BO3MOXXHOCTSIMHU 37I0POBBS: YMEHHE NMPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/aX IMO3HAHUS BEIIECTB U XUMHUYECKUX SIBIICHUN;
JUISL CTETBIX W CHa0OBUISIIUX OOYYArONIMXCSA: YMEHHE HCIOJb30BaTh pPelbe(hHO-TOUCUHYIO
cuctemy obo3naueHuit JI. bpaiins mist 3anucu XuMHU4ecKux Gopmy.



11 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «O01as 1 HEOPraHUYECKask XUMHUSD OTPAKAIOT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUNA: O XUMHYECKONW COCTaBISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA, POJIM XUMUU B TIO3HAHWUH SIBJICHUN MPUPOJIBI, B POPMUPOBAHUN MBIIUICHUS U KYIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOTUMOW [UIsl pelIeHHs] MPAKTUYECKUX 3aaay U
IKOJIOTHYECKA 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JIOPOBBIO U MIPUPOIHOM Cpejie;

BJIQJICHUE CHCTEMOW XUMHUYECKHUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarollue MOHSATHS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0-3JIeKTpOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIApHBIA 00BEM, BAJIEHTHOCTb, JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas CBS3b
(KoBasieHTHAsl, MOHHAs, METAJLIMYECKasl, BOJOPOIHAS), KPUCTALIMYECKAs PEHIETKA, TUIIBl XUMUYECKUX
peakuuii, pacTBOp, SJEKTPOJIUTHI, HEDJIEKTPOIMUTHI, JIEKTPOJUTUYECKAS TUCCOLMALUSA, OKHCIUTEID,
BOCCTAHOBUTEJb, CKOPOCTh XMMUYECKON peakliui, XUMUUECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOpHUs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuii 3akod J[. M. MenpeneeBa, 3aKOH COXpaHEHUS
MacChbl BEIIECTB, 3aKOH COXPAaHEHHMs U TMPEBpAICHUS DJHEPrud MPU XUMHUYECKUX PEAKIUAX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMHHM, MHUPOBO33PEHUECKHE 3HAHHUS, JIEXKAalllUe B OCHOBE
MMOHVMAHHUS TPHUYMHHOCTH M CHUCTEMHOCTH XHUMHUYCCKUX SIBIICHUH, (DAaKTOJOTHYECKHUE CBEACHHUS O
CBOICTBAX,COCTaBe, MOJyUYEHUHU U 0€30MIaCHOM HCIOJIb30BAHUY BAKHEHIIINX HEOPTaHUYECKUX BEILIECTB B
OBITY ¥ TIPAKTHYECKOH JIEATEIIFHOCTH YEIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHHI BBISBISATh XapaKTepHbIE MPU3HAKW TMOHSATUHN, YCTaHABIUBATh HX
B3aUMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIINE TTOHSATHUS MIPU ONMKUCAHUM HEOPTAHUYECKUX BEIECTB U UX
MpEBpaICHU;

c(OPMUPOBAHHOCTh YMEHHUH HCIIOJIb30BaTh XUMUYECKYI) CHMBOJIMKY JUISI COCTaBJICHHS (HOPMYIT
BEUIECTB U YypaBHEHUH XUMHUYECKMX peakuui, cuctemarnueckyro Homenkiarypy (IUPAC) wu
TPUBHAJIbHBIE HA3BAaHUA OTICIBHBIX HEOPTAHMUECKUX BEUIECTB (YrapHbIi ra3, YIJIEeKUCIBINA ra3, aMMHuax,
raméHasi U3BecThb, HeranéHasi U3BeCTh, IUThEBAs COJA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHM OINPEACNSITh BaJCHTHOCTh M CTENEHb OKUCICHUS XHUMHYECKUX
AJIEMEHTOB B COCAMHEHMSIX PA3IMYHOTO COCTaBa, BUJ XHMHUYECKON CBsI3M (KOBaJeHTHAas, WOHHAsi,
MeTaJUIM4ecKasi, BOJIOPOHAs) B COSAMHEHUSAX, TUIl KPUCTAIUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA
(aTomMHasi, MoOJIEKYJsIpHAs, HOHHAas, MeTaJuIM4YecKas), XapakTep Cpelbl B BOJHBIX pPacTBOpPax
HEOPraHWYECKUX COCIMHEHUI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAICKHOCTh HEOPTAaHMYECKUX BEIIECTB MO UX
COCTaBY K OMpeNEIEHHOMY KJIacCy/TPYIINe COSTUHEHUN (ITPOCThIE BEIIECTBA — METAJUIBI U HEMETaJLIbI,
OKCH/JIbI, OCHOBAaHHUSI, KUCIIOTHI, aM(pOTEPHBIE TUIAPOKCUIBI, COTIH);

c(hOopMUPOBAHHOCTh YMEHUN PACKPHIBATH CMBICH Tepuoaunyeckoro 3akoHa [{. M. MenneneeBa u
JI€MOHCTPHUPOBATH €TO0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYION MPOTHOCTUYECKYIO (DYHKITHH,

c(hOpMUPOBAHHOCTh YMEHUM XapakTEepPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKUX
anemeHToB 1-4 mepuonoB Ilepromuueckoi cucteMbl xumuueckux sinemeHToB J[. . Menneneesa,
UCTOJB3Ysl TOHATHS «S-, P-, O- BIIEKTPOHHBIC OPOUTAIHM», «IHEPreTUYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHUYECKHMX 3JEMEHTOB M MX COEIMHEHHHM MO mepuojam u
rpynmaM [lepuonnueckoit cucreMsl XUMU4eCcKnx 351eMeHToB 1. 1. Menneneesa;

c(OpMHUPOBAHHOCTh yMEHUU XapaKTepU30BaTh (OMUCHIBATh) OOIIHE XUMHUYECKHE CBOWCTBa
HEOPTraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKIATh CYIIECTBOBAHHE TC€HETHYECKOW CBSI3U
MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMU C TOMOIIBIO YPAaBHEHHH COOTBETCTBYIOIIUX XUMHUYECKHUX
peakuuii;

c(hOpPMUPOBAHHOCTh YMEHHUSI KJIaCCU(PHUIIMPOBATh XUMUYECKUE PEAKIIUU TTOPA3IUYHBIM MMPU3HAKAM
(uncnmy M COCTaBy pPEarupyroIux BEIMIECTB, TETUIOBOMY 3(P(dEKTy peakiuu, W3MEHEHHIO CTEIeHEH
OKUCJICHUS AJIEMEHTOB, 0OpPAaTUMOCTH PEAKIINH, YUACTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABISATH YpAaBHEHUs PEAKIHMA pa3IUYHBIX THUIIOB, TOJIHBIE H
COKpaIIEHHbIE YPAaBHEHUS PEaKIMii MOHHOTO OOMEHa, YYMTHIBasl YCIOBHUS, MPU KOTOPBIX 3TH PEAKIIUU
UIYT 10 KOHIIA;



c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOAUTH pEAKIUHU, MOJITBEP)KIAIONINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHMYECKUX BEUIECTB, PACMNO3HABATh OMNBITHBIM IYTEM HOHBI, NMPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPAX HEOPraHUYECKUX BEIECTB;
c(hOpPMUPOBAHHOCTh YMEHUI PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIIHiA
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OaaHca ITUX peaKui;
cOPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBHCUMOCTh CKOPOCTH XHMHUYECKOW pEaKIHH OT
pa3IuYHbBIX (HAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOTO PABHOBECHSI B 3aBHCUMOCTH OT BHEIIHETO
BozneicTBus (nmpunnun Jle [Hlarense);
c(OPMUPOBAHHOCTh YMCHHI XapaKTEPH30BaTh XHMHUYECKHE TMPOIECCHI, JIeKAIIUEe B OCHOBE
MIPOMBIIIJICHHOTO TOJY4Y€HUsS CEPHOM KUCIIOThI, aMMHUAKa, a TaKkke CPOPMUPOBAHHOCTH MPEJICTaBICHUN
00 00X HAyYHBIX IPHUHIIUIIAX W SKOJOTHYECKHUX MPoOIeMaX XUMHUECKOTO MPOU3BOICTBA;
c(OpMUPOBAHHOCTh YMEHUN MTPOBOAUTH BHIYMCIICHHUS C UCIIOIB30BAHUEM MOHITHS «MAcCcOBast 10JIs
BEIIIECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHUH Ta30B MPU XUMHUYECKHUX PEAKIUIX, MACCHI BEIIECTBA WU
00BEMa ra3oB MO M3BECTHOMY KOJHMYECTBY BEILECTBA, Macce WM 00bEMY OAHOIO U3 yYacCTBYIOIIMX B
peaKIMK BEUIECTB, TEIUIOBOTO 3(¢eKTa peaklMd Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl BEUIECTB,
MIPEBPAILECHHS U COXPAHEHUS YJHEPTUU;
cOpPMUPOBAHHOCTh YMEHUW COOJIOAATh TMpaBWiIa [OJIH30BAHUS XHMHUYECKOW TOCYAOH U
nabopaTopHbIM O0OpyIOBaHMEM, a TaKXKe MpaBuiia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITIOITHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;
c(OpMUPOBAHHOCTh YMEHUU TJIAHUPOBATHh M BBIIOJIHATH XMMHUYECKHI SKCIIEPUMEHT (pa3iokKeHHe
IIEPOKCUIA BOAOPOJA B IPUCYTCTBUM KAaTauu3aTropa, ONPEINECICHUE Cpeabl pacTBOPOB BEUIECTB C
MOMOIIbI0 YHUBEPCAIHLHOTO HWHIMKATOpA, BIUSHHUE DPA3NIUYHBIX (DAKTOPOB HA CKOPOCTh XMUMHUYECKOMH
peaKIuu, peaKiuu HOHHOTO OOMEHA, Ka4eCTBEHHBIC PEaKIMK Ha Cyab(aT-, KapOoHAT- HXJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHUS, pElIeHHe HKCIEePUMEHTAlIbHBIX 3a/ad 1o teMaM «Mertamis» u «Hemetanns») B
COOTBETCTBUU C MPaBWJIAMHU TEXHUKH O€30MAaCHOCTH MpPHU OOpAIlEeHUH C BEIIECTBAMHU U JAOOPATOPHBIM
00opy/oBaHUEM, MPEACTABIATh PE3yAbTaThl XMMHUYECKOTO IKCIEpUMEHTa B (opMe 3amUCH YpaBHEHHIA
COOTBETCTBYIOIIUX PEaKIHii U (hOPMYJIMPOBATH BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;
chOpPMUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAIM3UPOBATh XUMHUYECKYI0  HWH(MOpMALHUIO,
MOJIy4aeMyI0 U3 Pa3HBIX UICTOYHUKOB (CpEACTBAa MACCOBOM KOMMYHUKAIMK, IHTEpHET U Apyrux);
c(hOpMUPOBAHHOCTh YMEHUH COOIIOAATH MTPABHIIA HKOJIOTUYECKH [EI€CO00Pa3HOTO MOBEACHHUS B
OBITY U TPYAOBOH JEATEIHLHOCTH B IESIXCOXPAHCHHSI CBOETO 3/IOPOBBS U OKPYKAOIIEH TPUPOTHOMN CpejIbl,
0CO3HaBaThOMACHOCTh BO3JECHCTBUS HA )KUBbIE OPraHU3MbI ONPEICIEHHBIX BELIECTB, TOHUMAs CMbICT
nokazatesst [1JIK, mosicHsTh Ha mpuMepax crocoObl YMEHBIICHHS U TIPEIOTBPAIICHHS UX BPEIHOTO
BO3JICEUCTBUS HA OPTaHU3M YEJIOBEKa;
JUIS O0YYaIOIIUXCSl C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbs: YMEHUE MPUMEHSITh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKHX SIBJIICHUI;
JUIS CJETBIX M CHa0OBUASIIMX OOYYAIOIIMUXCS: YMEHHE HCIONb30BaTh pPenbeHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns nys 3anucu xumudeckux Gpopmyi.



TemaTnueckoe mianuposanune 10 kiace

KonnuectBo yacos DIIeKTpPOHHBIC
Ne n/n HaumeHoBaHuUE pa3znenos u (uudpossie)
TEMITPOrPaMMBI g g 2 % E % E o0Opa3oBaTenbHbIC
2 5 E % l::‘& § % pecypehl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHUHU

[IpenmeTt opraHuyYeCcKO XUMUU. bubmuorexa [IOK

1.1 TeopusicTpoeHHs: OpraHMYeCKUX 3 https://m.edso0.ru/7f41a636
coequnenuit A.M. bytiepoa
Wroro mo pazneny 3
Pa3nen 2. YrieBogopoabl

2.1 [IpenenbHbIC YTIEBOAOPOIB — 2 bu6mmorexa [IOK
aJIKaHBbI https://m.edsoo.ru/7f41a636

2.2 HenpenenbHbple yriieBo10POIbL: 6 1 bu6nmmoreka [IOK
AJIKEHBI, AJIKAUEHBI, aJTKUHBI https://m.edso00.ru/7f41a636

2.3 ApomaTnueckue yrieBoa0pOibl 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

2.4 [IpupoHbIC HCTOYHUKH 3 |1 bubnunoreka [JOK
YIJIEBOJIOPOIOB HUX HIepepaboTKa https://m.edso0.ru/7f41a636

Uroro no pazneny 13
Pa3nen 3. Kuciopojacoaepskamnue opranuieckue coenHeHust

3.1 Cnuptsl. Oenon 3 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636

3.2 Anpnerunpl. KapOoHOBBIS 7 1 bu6mmoreka [JOK
KUCIOTHL CII0XKHBIC 3(QUpPBI https://m.edso0.ru/7f41a636

3.3 YrieBoibt 3 |1 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

13

Pa3nen 4. A3oTcoaep:xaniue OpraHnyecKue coeTuHeHust

41

AMUHBI. AMUHOKHUCIIOTEL benku

bubmuoreka [JOK
https://m.edso0.ru/7f41a636

Hroro no pazneny

Paznen 5. BoicokoMoJieKy/IsipHbIe COeUHEHHU s

5.1

IInactmaccel. Kayuyku. Bonokna

bu6mmoreka [IOK
https://m.edso0.ru/7f41a636

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME
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KosaunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3aejaoB M TeEM (up[(l)po];],]e)
Ne n/m NPOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTH‘lCCKI/Ie 0BPA30BATEILHBIC
padoThbI padoThbI pecypesi
Pa3nen 1. TeopeTuueckue 0CHOBBI XUMHU
Crpoenue atomoB. [lepuoanueckuii 3aKoH
11 u [lepuonnueckas cucteMa XMMHYECKHX 3 BH6H_HOTeKa HOK
snementos J[. I Menjeneesa https://m.edsoo.ru/7f41a63
.. 6
19 Crpoenue BeniectBa. MHoroodpasue 4 bu6mmoteka [IOK
' BEILICCTB https://m.edsoo.ru/7f41a63
6
bubnuorexa [JOK
1.3 X 6 1 1
HMHACCIHE peariin https://m.edsoo.ru/7f41a63
6
Hroro no pazneny 13
Pazgen 2. Heopranuyeckasi XuMust
bubmmoteka [IOK
21 Meransi 0 1 https://m.edsoo.ru/7f41a63
6
bu6nunorexa [IOK
22 Hemeranzet o 1 1 https://m.edsoo.ru/7f41a63
6
53 CBs13b HEOPTAHMYECKUX U OPraHUYECKUX 5 bubnmnoreka [JOK
' BEIIIECTB https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KA3HD 4 bubmorexa IIOK

https://m.edsoo.ru/7f41a63
6
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Hroro no pazgeny
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INIOYPOYHOE IINTAHUPOBAHHME10
KJIACC

KoauuyecTBO 4acoB

Ne KoHTpoas HMara Hcnonb3oBanue o0opyroBanus
n/n Tema ypoxa Bceer HLIC IIpakTHyeckue usydyenus = Ilenrpa «Touka pocra»
0 padoThI
padoThI

1 [Ipeamer oprann4ecKko XUMuH, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUECHUE
Teopust CTpOCHUST OPTAHUYECKHUX

2 coenunenunit A. M. bytiieposa, eé 1
OCHOBHBIE ITOJIOKEHUS

[IpoGupku, ciupToBKa, CIIUYKH,
JIepKATeIN, CTEKIITHHBIE TAJIOYKH U
TPYOOUKHU, SITUIIOBBINA CITUPT,
JleMmoHCTpannon MypaBbHHAas KUCIOTA, PACTBOPBL;
Hpe,Z[CTaBJ'IeHI/Ie (6] KJ'IaCCI/I(bI/IKaHI/II/I HBIN OIIBIT: [JIIOKO3bI, ITTULIEPUHA,

3 opraHnyeckux Beuects. Homenknarypa 1 «UnenaTudukanu dopmanbaeruma, 6enka,
(CI/ICTeMaTI/I‘-IeCKaH) " TPUBHUAJIIBHBIC s OPraHUYCCKUX pacTUTEIbHOE MaclI0, MAallIMHHOE
Ha3BaHUs OPTaHUYCCKHX BCIICCTB COCAUHCHUI)) Maciio, KanMaHBHBIfI KJ‘Ief/’ICTep,

caxaposa, AgNO3, NH40H,
CuSO4,NOH, KMnO4., ctiupToBoit
pacTBopiiona; KI1yOeHb KapToders,
OenblIit

xJ1€0, crienoe s10JI0KO.

4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUECKUH DSt

5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENH AIKAHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

7 OTHIIEH U IPOIHJIEH — MPOCTENUIINE 1
MIPEACTABUTENH AIKEHOB

JlaGopaTopHBIii ITaTUB;

8 [IpakTuueckas padota Ne 1. «Ilonyuenue 1 1 CIHMPTOBKA; TPU MPOOUPKH; TPOOKa

ATUJICHA U U3yUYEHUE €ro CBOMCTBY C Ta300TBOJHON TPYOKOIA;
IIPOKAJICHHBIN [1ECOK UIIU KyCOUEK




MEM3bI; CMECh ATUIIOBOTO CITUPTA U
KOHUEHTPUPOBAHHOU CEPHOM
kuca0Thl (1 : 2); MOAKUCIIEHHBIN
pacTBOp MepMaHraHaTa Kajus.

Anxanuensl. byranuen-1,3 u

9 MeTunoyranuen-1,3. [lonyuenue
CHUHTETHYECKOr0 KayuyyKa U PEe3HHBI
) JleMoHCTpanroH
AJIKUHBI: COCTaB U oco6eH1;100T1/1 L onHTl;: TIpOGHPKH ¢ Fa300TBOIHBIMA
10 ZFpOCHI/ISI, TOMOJIOTHYECKH PSLA. Ionyuere u T —
nﬁe?iiii;ngﬁzf:iﬂﬂ CBOICTBA CaC2,8oma, pacteop KMnO4
aleTUIeHa»
11 Bbruuciienus no ypaBHEHHIO XMMUYECKOM
peakuuu
12 ApeHbI: 0eH3011 1 TOIY0J. TOKCHYHOCTh
apeHoB
13 I'eneTrueckas cBsi3b YIII€BOJOPOIOB,
IPUHAIIEKAIMX K Pa3IMYHbIM KJlaccaM
[TpupoHBIE HCTOYHHUKH YTIEBOAOPOIOB:
14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He()Th M IPOIYKTHI €€ epepaboTKu
[IpupoiHbIE HICTOYHUKH YTIIEBOJOPOIOB:
15 MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th M IPOAYKTHI €€ TIepepadoTKH
16 KontponsHas pabota no pazaeny
«YTIeBOIOPOIBI»
[TpoOupku, CTEKITHHBIC TPYOOUKH
ﬂ;el\fOHCTpaHHOH I/IPHOJIOISIKH’, CIIHPTOBKA, R
17 IIpenenpHble OJHOATOMHBIE CIIUPTBHI: HBIH OTIBIT: ¢bunbTpoBanbHas Oymara,
METaHOJI U 3TaHOJI. BoopoiHas CBs3b «CBofiCTEa C2H50H,H20
ATUIIOBOTO
J— JTUCTUUTUPOBAHHAS, 10ACOIHEYHOE
Maciio, Me/IHasi IPOBOJIOKA.
18 MHOroaTOMHbI€ CIIUPTHI: STUIEHTITUKOIb ﬂel\fOHCTpaHHOH TpoGHpKH, CTeKIIAHHEIE TPYOOTKH
P — HBIN (il'IBITZ u naigouyku, H20
«CBoiicTBa

JUCTUJITIMpOBaHHasA, INIMICPUH,




TJIMIEPUHAY pactBopbl: NaOH, CuSO4
19 ®deHo: CTPOCHUE MOJICKYIIbI, PU3NYECKUE
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE
[TpoOupku, CTEKITHHBIC TPYOOUKH
Anpaerunsl: GopMambaeTU U I[ethHCTpaHHOH n nanouku, H20 ropsuas,

20 aueranbaeruy. ALETOH HbTH OTbIT: cnuproBka, cnindki, NH4OH
«CBoticTBa ’ ’ ’
dbopmaiibieruaa AgNO3, dopmanH,

pactBops:NaOH, CuSO4

21 OIHOOCHOBHEIE MPeACTbHBIC KAPOOHOBEIC

KHCIIOTBI: MypaBbUHAS M YKCYCHAS
[taTuB 1ab0paTOPHBIN, IITATUB C
npoOupkamu, MpooKa ¢
ra300TBOJIHOM TPYOKOH, IIMATENb,
CTCKJISTHHAS ITaJI0OYKa, CIUPTOBKA,
22 HpaKTquCKaﬂ pa60Ta Ne 2. «CsoiicTBa 1 CIIMYKH. Maruui, okcug Maraus, 10
pacTBopa YKCYCHOM KHCIIOTBI» - % pacTBOp THIPOKCH]IA HATPUS,
pacTBOPbI CEPHOM U COJISTHOU
kuciort (1:1), pacTBop s1akmyca,
KPUCTAIITMYECKH alleTaT HaTpHs,
10 -% pactBOp KapOoHaTa HATPHSL.
CreapwHOBas U OJICUHOBASI KMCIIOTHI, KaK
23 MPEJCTaBUTENN BBICIINX KapOOHOBBIX
KHCIIOT
24 MBpbIia Kak COJIM BBICITUX KapOOHOBBIX
KHMCJIOT, MX MOOIIEE JCHCTBUE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC
25 KapOOHOBBIX KUCIOT. [ HAPOIN3 CIOKHBIX
3¢upoB
[Ipobupku, CTEKISHHBIE TPYOOUKH
JeMoHncTpanuox Y TIOJIOYKH, (GPUITBTPOBATBbHAS
Kupsr: ruaponus, mpuMeHeHHe, HBI{ OIIBIT: 6ymara, C2H50H, H20

26 OHMOJIOTHYecKast POJIb )KHPOB «CBoiicTBa IUCTUITHPOBAHHAS, TOICOTHETHOS

KUPOB» Macio, 0EH3UH, TOPUUYHOE WIIH
JPYyToe pacTUTEIHHOE MAaCIO,
pactBop KMnO4

27 VYrieBoibl: cocTaB, KitacCu(pUKaIys.




Baxxneriuve npeacTaBuTeNN: TIIIOKO3a,
¢bpyxTO3a, caxaposa

Kpaxman u nemnono3a kak npupoaHbie

28 1
IIOJINMEPBI
KonTponbhas paboTa no pazueny
29 «Kucnopoaconepxaiiye opraHn4ecKkue 1
COEIUHEHUS»
30 AMWHBI: METWJIAMUH U aHUJIMH 1
AMUHOKHCIIOTHI KaKk aM(pOTepHbIe
31 OPraHMYEeCKHE COCMHEHHS, HX 1
ouosornveckoe 3HaYeHue. [lenTu s
32 benku kak npupoHbIe 1
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS
33 OcHOBHbIE OHATHS XUMHUH 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
«O3HaKOMJICHHE
OcHOBHbIE METO/IbI CUHTE3A ¢ obpasmamu Komnexunnu: «Ilommmeps»,
34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1 JIacTMacc, «XJ1010K», «JIeH 1 MPOyKThI €ro
[ImacTmaccel, KaydykH, BOJJOKHA BOJIOKOH U nepepadoTKI»
Kay4yKOB»
OBIIEE KOJIMYECTBO YACOB I10 34 5
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11 KJTACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

Hcnonv3oBanune odopynosanus Llenrpa
«Touka pocra»

XUMHYECKUN DJIEMEHT.
ATOM. DJIEKTPOHHAS
KOH(UTypaIrus aToMOB

[Tepuoanueckuii 3aKOH U
[lepuonuueckas cucrema
XUMHUYECKHX dJIeMEHTOR /I,
H. MenpeneeBa, ux cBs3b C
COBPEMEHHOU TeOpHUEN
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XHMHYECKHUX 3JICMEHTOB M
HX COEAUHEHHMI MO rpyrmnam
U niepuojiaM. 3HaueHue
MEPUOINYECKOTO 3aKOHA U
CHUCTEMBI XUMHUUYECKHX
anemenToB ..
MenpneneeBa B pa3BUTHH
HAaYKH

CrtpoeHue BemiecTsna.
XuMuueckas CBs3b, €€
BH/IbI, MEXaHU3MBI
o0pa3oBaHMs KOBAJIEHTHOU
cBs13u. BonopoaHas cBs3b

BaneHTHOCTB.
DNEeKTPOOTPULIATENILHOCTD.
CrerneHnp OKHUCIIEHHUS.
BemectBa MonekynsipHOro
1 HEMOJICKYJIIPHOTO
CTpOEHUS

ITonsiTHE O TUCIIEPCHBIX

JleMOHCTpalMOHHbIN

Cycnensuu (Ca(OH)2 — n3BecTKOBOE MOJIOKO,




cucteMmax. VIcTuHHBIC U
KOJUTOUJIHBIE PACTBOPBHI.
MaccoBas 10714 BelecTBa B
pactBope

OIIBIT:
«O3HaKOMIIEHHE C
JIUCTIEPCHBIMH
CUCTEMAaMMU

KUJKUE Ma3u — JTMHUMEHTBI, IEMEHTHBIN
pacTBop), IMYIIbCUHU (MOJIOKO, HEPTh, OUTYM),
nacTel (3yOHBIE MAacThl), reau (CoIp, XJeo,
MapmMmenaj, 3edup, reab Ut JyIia, BOJIOCH)

Knaccudukanms n
HOMEHKJIaTypa
HEOPTaHUYECKUX
coenuHeHun. I eHeTnueckas
CBSI3b HEOPTaHUYECKHUX
BEILIECTB, Pa3IUIHBIX
KJIaCCOB

Knaccudukanus
XMMHYECKHUX PEAKIUH B
HEOPraHU4YeCcKou u
OPraHNu4eCKOM XMMHH.
3aKOH COXpaHEHHUs MACChl
BEILIECTB; 3aKOH
COXpaHEHUs U
MPEBPALLECHUS YHEPTUU TIPU
XUMHUYECKUX PEAKLUIX

CKOpoCTh peakiyi.
OOpatuMble peakLuu.
XHUMHUYECKOE PABHOBECHE

10

ITpakTuyeckas pabora Ne 1.
«BnusHME pa3mTUYHBIX
(hakTOpOB Ha CKOPOCTH
XUMUAYECKON peaKifm»

[TpoOupxu, ciupToBKa, AepKaTenb, IITATHB JUIs
POOUPOK, IIUHK, MATHUH, JKeJIe30: TPAHYIIBI 1
HOPOILOK, pacTBOpbI cepHOi (1:5, 1:10)
COJISTHOM KHCIIOTBI, HEPOKCH]T BOJOPO/IA, OKCHL
mapranna (IV), oxcun meau (11).

11

DneKTponuTHYeCKast
mucconmanus. [loasarue o
BOJIOPOJIHOM IOKa3aTese
(pH) pactBopa. Peakiiuu
noHHOTrO oOMeHa. ['maponus
OpFaHquCKHX 158
HEOPraHUYECKHUX BEILECTB

JleMOHCTpalMOHHBIN
onsIT: «I'maponns
XJIOPUJOB U
aleTaToOB IMIETOYHBIX
METAJIIOB)

[Tpobupku, yHuBEpcatbHble HHIUKATOPHBIE
oymaxkku, pactBopsl: KCI, CH3COOK

12

OKHUCIIUTEBLHO-

JleMOHCTpallMOHHBIN

[Tpo6upku, Na2CO3, ZnCl12, KNO3,




BOCCTAHOBUTEIIbHBIE
peakiuu. [lonsrue 06
ANIEKTPOJIN3E PACILIIAaBOB U
pacTBOpPOB COEH

OoInbIT: «Pa3nuuyHble
CIy4yau THUIPOJIU3A
coyei»

YHUBEpCajbHast MHAUKAaTOpHas Oymara

13

Konrponsnas padora mo
pazneny «Teopernueckue
OCHOBBI XUMHUI

14

MerTaminsl, UX MOJI0KEHHUE B
IIepuonnueckoi cucreme
XUMHYECKHX dJIeMEHTOB /I,
W. MeunneneeBa u
0COOEHHOCTH CTPOCHUS
atomoB. O0mue
(bu3uYecKue CBOKWCTBA
METaJIJI0B

15

CIu1aBbl METAJIIOB.
DNEeKTPOXUMHUYECCKUN P
HAIPSDKEHUH METaJlIOB

16

XHWMHUYECKHE CBOMCTBA
Ba)KHEHUIIIMX METaJIOB
(HaTpuii, KA, KaJIbIUH,
MarHui, allOMUHUN) U UX
COCTMHCHUI

17

XUMHYECKHE CBOMICTBA
Xpoma, MEIU U UX
COCTMHCHUN

18

XUMHYECKHUE CBOIICTBA
IIMHKA, JKeJie3a U UX
COCTMHECHUN

JleMOHCTpanOHHBIN
onbIT: «Peakmus
3aMEILCHUS MeIU
JKEIIE30M B pacTBOpPE
MEJIHOT0 KyIropoca»

[TpoOupku, cTaibHbIE KHOIIKH U CKPEIKH,
pactBop CuSO4

19

[MpakTryeckas padota Ne 2.
"Pemenue
IKCIIEPUMEHTAIIBHBIX 3374
o TeMe «MeTauisl»"

Tatus U1 NpoOUPOK, MPOOUPKH, PACTBOPHI
A30THOM KUCIIOTHI, COJITHOM KHCIIOTHI,
rUIpOKCcUaa HaTpusl, cyiabdara Hukens (1I),
HUTpaTa cepedpa, xiopuaa xenesa (1II),
ponanuaa kanus, pocdara HaTpus, cyabpaTa




LHMHKA.

20

Hemeranisbl, UX NON0XKEHNE
B [Iepuoandeckoii cucreme
XUMUYECKHX 371eMeHTOB /1.
N. Menneneesa u
0COOEHHOCTH CTPOCHMUSI
aTOMOB

21

PuU3NYECKUE CBOMCTBA
HEMETAJIOB. AJIIOTPONHS
HEMETaJUIOB (Ha IpuMepe
KHCIopoa, cepsl, pochopa
U yTIIepoJa)

22

XUMHUYECKUE CBOMCTBA
rajoreHoB, CEphbl U UX
COE€IUHEHUN

23

XUMUYECKUE CBOICTBA
azorta, ¢pocdopa u ux
COEAMHEHUI

24

XUMHYECKHE CBOMCTBA
yriepoja, KpeMHUS U UX
COCTMHCHUN

25

[IpuMeHeHne BaXHENIIUX
HEMETAJUIOB U UX
COCIMHEHUI

26

O6001menue u
CHCTEeMAaTH3alus 3HaHUH 110
TeMe «HemeTams.
Brraucnenus 1o
YpaBHEHUSAM XUMUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI

27

[MpakTryeckas padora Ne 3.
«Pemrenune
AKCIEPUMEHTAIIbHBIX 33/1a4
mo Teme "HemeTamisr'"»

PactBopsl

coneii CuSO4, NaOH, HCI, AgNO3,
NH4NCS, FeCl3,

kpuctammnueckuit MgCO3, Fe, mratus
cipoOupKaMu, CIIUPTOBKA, CIIMYKH.




28

Konrponsnas padora mo
TeMaM «MeTabl» 1
«Hemertame

29

Heopranuueckue u
OpraHUYECKUEe KUCIOTHI.
Heoprannueckue u
OpraHMYeCcKHe OCHOBAHUS

30

AmpotepHbIe
HEOPraHWYECKUE U
OpraHHYECKUE COCTUHECHUS.
I'eneTrmueckas CBA3b
HEOPraHUYeCKuX 1
OPraHN4YeCKHUX BEIIECTB

31

Ponp xumuu B obecrieueHUN
JKOJIOTHYECCKOM,
SHEPreTUYECKON U MUIIEBOM
0€30MacHOCTH, pa3BUTUHU
MeIULIMHBI

32

[IpencraBnenust 06 oOmUX
HAYYHBIX IPUHITUITAX
MIPOMBIIIIIICHHOTO
MOJTyYEHUs] BXKHEUIITUX
BEIIECTB

33

UYenoBek B MUpE BEILIECTB U
MaTepuasoB

34

XuMUA U 300pOBbE
yeroBeKa

OBIIEE KOJIMYECTBO YACOB
1O [TIPOI'PAMME

34







YYEBHO-METOANUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OIMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3BI IIEHTPA
«TOYKA POCTA», UCHIOJIB3YEMOI'O JJIs1 PEAJIM3ALIUHN
OBPA3OBATEJIbHOM ITPOT'PAMMBI B PAMKAX ITPENTIOJABAHUSIXUMHWH
MartepuanbHo-TexHUUYecKas 6a3a nentpa «Touka pocTta» BKIIOYaeT B ceOst
COBpPEMEHHBIE U KJIaccuueckue npuOopsl. [locneaane npoiy MHOTOJIETHIOI0AIPOOAIIHIO
B LIKOJIE ¥ MOJYYUIIM IPU3HaHUE y yuuTene xumMuu. K Hum otHocAarcs:
®  mpubop A JEMOHCTPAIMH 3aBUCUMOCTH CKOPOCTH PEAKLUH OT PA3INYHBIX(PaKTOPOB;
" ammapar AJs IPOBEACHUS XUMUYECKHUX PEaKIIHid, IPUOOP JIJIsl ONIBITOB C
3IEKTPUUYECKUM TOKOM;
®  ppuOop AJI U3yUEHUs COCTaBa BO3AyXa U MHOTHUE JIpyTHE.
Y4uuThIBask MPAaKTUYECKUH OIBIT TPUMEHEHHUS JAHHOTO 000PYI0BaHMS Ha YPOKAXXUMHUU, MBI
JaiiM JIMIb KpaTKoe onrcanue npudopoB. OCHOBHOM aKIIEHT
clienaeM Ha OMHMCaHUM HU(PPOBBIX J1TAOOpaTOpHil U MX BO3MOXKHOCTSIX. Lludposas
(yyenunueckasi) sadoparopus (LIJI), nporpammHo-annapaTHbIHKOMILIEKC, JaTYMKOBAs
CHUCTEMa — KOMIUIEKT Y4eOHOro 000py10BaHUs, BKIOYAOIINA U3MEPUTENbHBIN OJI0K,
uHTepdeiic KOTOPOro MO3BOISAET
o0ecreunBaTh CBS3b C MEPCOHATLHBIM KOMITBIOTEPOM, U HA0Op 1aTYHKOB,
PETUCTPHUPYIOMIUX 3HAYCHUS PA3IMYHbIX (U3NYECKUX BETUYHH.
JaTuynk oNTHYECKOH MJIOTHOCTH (KOJIOPUMETP) — IPEIHA3HAYEH JIJIS
M3MEPEHUS ONITUYECKOM TUIOTHOCTH OKPALIEHHBIX PacTBOPOB. Vcnonb3yercs npun3yyeHnu TeM
«PacTtBOpBI», «CKOPOCTH XUMHUYECKUX PEAKITUN», OTIPEICTICHUN
KOHILICHTPAllUX OKPAIICHHBIX HOHOB WM COCIUHEHUN.
B KOMIUIEKT BXOAST JATYMKU C PA3TUYHON JUTMHOW BOJIH MOJIYTIPOBOJHUKOBBIX MCTOYHHKOB
cBeTa: 465 u 525 M. O6beM KIOBETHI COCTABISAET 4MII, JUIMHA ONTHYECKOTO myTH — 10 Mm.
JMatumnk pH npegnasHauen ains uaMepeHus BojopoiHoro nokasarens (pH). Bractosiee
BpEMS B IIKOJIY MOCTYMAalOT KOMOWHUPOBAHHBIE TAaTUMKH,
COBMEIAIOIINE B ce0€ CTEKIISIHHBIN 3JIEKTPO/I C 3JIEKTPOAOM CPABHEHHUS, UTO JeJIaeT padboTy
10 U3MEPEHUI0 BOJIOPOTHOTO TIOKa3aTens 6osee KoM(pOpTHOM.
JHuanazon n3mepennii pH ot 0 1o 14. Ucnonws3yeTcst 1uist u3MepeHust BOJOPOTHOTONIOKA3aTeNs
BOJHBIX PACTBOPOB B PA3IMUHBIX UCCIEAOBAHUIX OOHEKTOB
OKpY>KaloIleu Cpeibl.



JaTunk TeMnepaTypbl IVIATHHOBBIN — TPOCTON M HAJACKHBIN JAaTYUK, IPEIHA3HAYCH IS
M3MEpEeHUs TeMIIepaTyphbl B BOJIHBIX pacTBOpax U B ra3oBbIXcpeaax. Mimeet pa3zinuuHblil quana3on
n3mepenuit ot —40 go +180 °C.

TexHuyeckue xapakTepUCTUKU JaTUMKA yKa3aHbl B UHCTPYKIIUHU IO SKCIUTYaTalllH.

JaTyuk TeMnepaTrypbl TEpMONAPHBIN MTpeAHA3HAYECH JIIIU3MEPEHUs TEMIIEpaTyp A0

900 °C. Mcnonb3yercs IpH BBITIOJIHEHUH pa0OT,CBA3aHHBIX C K3MEPEHUE TEMIIEPATyp

IJIAMEHH, TUIABJICHUS U Pa3JIOKEHUS BEIIECTB.

JlaTuMK 3J1eKTPONPOBOIHOCTH ITPeIHA3HAYEH JUIsl U3MEPEHUS YICIbHON
ANEKTPOIPOBOAUMOCTH KUAKOCTEN, B TOM YHCJIE U BOJHBIX paCTBOPOB BEIIECTB.

[Ipumensiercs npu U3y4eHUH TEOPUHU AIIEKTPOIUTUUECKON AUCCOIUAIINH,

XapaKTEPUCTUK BOJHBIX pACTBOPOB.

JlaTuMK XJIOPH/I-UOHOB HCIIOJIB3YETCs ISl KOJIMYECTBEHHOTO ONpeAeTICHUS

coJiepKaHusl MOHOB XJIOpa B BOJIHBIX pacTBOpax, MOYBE, MPOAYyKTax nuranus. K

JATYNKY TOIKITI0YaeTCsS HOHOCEICKTUBHBIN AekTpoa (MCD) (pabouuit 35eKkTpo1), TOTEHITHAT
KOTOPOTO 3aBUCUT OT KOHIIEHTPAIMH ONpPEeIeIsIeMOro HOHA, B JAHHOM Cllydae OT KOHLEHTPALUU
annoHoB CI'. Tlorenuuan UCO onpenensitor OTHOCUTENBHO JIEKTPO/Ia CPABHEHUS, KaK MPABUIIO,
XJIopcepeOpsHOTO.

Mukpockon uugpoBoii rpesHa3HaueH A U3yuyeHus (opMbl KpUCTAIIOB MHAOIIOICHUS

32 POCTOM KpPHUCTAILJIOB.

IIpudop nJist mosTy4eHusi ra30B HUCIIOJIb3YETCS IS MOTYyUYEHHs] HEOOBIINX

KOJIMYECTB T'a30B: BOJOPO/Ia, KUCIOPOa (M3 MEPOKCHIa BOJAOPOA), YIIIEKUCIOrorasa.

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YYHEHUKA

* Xumus, 10 xnacc/ I'abpuensn O.C., O01iecTBO ¢ OrpaHUYEHHOI
OTBETCTBEHHOCTHIO «[[PODA»; AxunmonepHoe o6mectBo «M3narenscTBo
«[IpocBemienue»

* Xumus, 11 xnace/ I'abpuensu O.C., O0miecTBO ¢ OrpaHUYEHHOM
0TBEeTCTBEHHOCTHIO «[[PODA»; AkuinonepHoe ooiiecTBo «M31aTenbcTBO
«IIpocBenienne

METOANMYECKHUE MATEPUAJIBI U151 YYUTEJIA

1. O.C.T'abpuensn, I'.I".JIbicoBa «Xumus MeToaudeckoe Mocoore — 6a30BbIypOBEHb -
M.: Ipoa 2022 ronx.

2. O.C.I'abpuensn, U.I.OctpoymoB, «O0m1as XuMus B TeCTax, 3a1ayax,

ynpaxkHeHusx. 11 kinace» — M.: [Ipoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.Bepeskun, A.A.Ymakosa «Xumus 11 knacc:

KonTponbHble 1 IpoBepouHble paboThl K yueOHUKy». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.T".JIsicoBa, A.I.Benenckas «Xumus 11 knacc:

Hacronpnas kaura ais yuutens». Yacts 1 — M.: JIpoda, 2019 rog.



5. O.C.I'abpuensn, I'.I" JIsicoBa, A.I'.Benenckas «Xumus 11 xnacc:

HacronpHas kuura muis yaurensi». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, U.I.OctpoymoBa «3a1a4u 0 XMMHUHI UCIOCOObI
ux pemeHus» - M.: «/Ipoday, 2021roz.

7. B.I'. JlenucoBa «Xumus 11 K1acc moypouHble MIaHbl 0 y4EOHHUKY
O.C.l'abpuensina, I'.I".JIsicoBoit» - Bonrorpag» Yuurtens 2018roxa.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl o xumun 11 kimaccy», - M.:DK3aMeH,
2019r.

9. O.C.I'abpuensn, U.I'.ocTpoymMoB «XUMHUUECKHIT SKCIIEpUMENHT B IKoJe 1 1Kaacce; -
M.: ipoda. — 2019 rog.

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

http://www.chemnet.ru T"azeta «XuMus» 1 caiT st yaurens «5 uay Ha YPOKXUMUKD
http://him.1september.ru Exunas xomekius [{OP: TIpeamerHast KOUIEKIUs
«XuMHs»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HAyYHbIC
skcrepuMeHThl: Xxumusi. Kosutekiust Poccuiickoro o61eo0pa3oBateibHOronopraia
http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnuxGeposoii http://www alhimik.ru
Bcepoccuiickas onumnuaza MKoALHUKOB Mo xumuuhttp://chem.rusolymp.ru
OpraHuveckasi XUMHUS: SIEKTPOHHbIA YICOHHUK UISICPSTHEH IKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JCKTPOHHBINH yaeOHuKhttp://www
hemi.nsu.ru OTkpeITHIA KoMUTemK: Xumus http://www.chemistry.ru Jlucranimonnas
OJIMMITHA/IA 110 XUMHH:
TEJIEKOMMYHUKALMOHHBIN 00pa30BaTeIbHbIA IPOEKT
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