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HHOACHUTEJIBHAA 3AIINCKA

ITporpamma 1o Xxumuu 1a€T NpeAcTaBIEHUE O LESIX, 00IIel cTpaTeruy 00y4eHus, BOCIIUTaHUS U
pa3BUTHS 00YyYarOIIMXCS CPEICTBAMU y4eOHOTO MPEAMETA, YCTAHABIMBAET 00s3aTEIbHOE MPEIMETHOE
coJiepKaHue, MpelycCMaTpUBaeT paclpeiesieHue ero 1o kjiaccaM U CTpYKTypUpOBaHME IO pas3jenaMm U
TEMaM IMpOrpaMMbl [0 XHUMHUH, OIPENETSeT KOJUYECTBEHHbIE M KaueCTBEHHBIE XapaKTEPUCTHKHU
COJIepKAaHUsA, PEKOMEHYEMYIO IOCII€A0BATENbHOCTh M3YyYEHHUsS XMMHUU C Y4ETOM MEXIPEIMETHBIX U
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTo Tpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarommxcs,
orpeJiesiieT BO3MOKHOCTH IpeaMeTa Ul pealnnu3aluu TpeOOBaHUH K pe3ysibTaTaM OCBOCHUS OCHOBHOM
o0pa30BaTeNpHON MPOTpaMMbl Ha YPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHWs, a Takke TpeOOBaHUU K
pe3yabTataM OOydeHHMs XMMHUHU Ha YpOBHE Lieled M3ydeHHus IMpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-
MI03HABATEJIBHOM IEATEILHOCTH 00YUaIOLIErocs 10 OCBOCHUIO yU€OHOTO COIEPKAHMSL.

[TporpamMma mo XMMHMHM Ha YpOBHE CpeJHero obmero oOpa3oBaHUs pa3padoTaHa Ha OCHOBE
@enepanpHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit Dexepanuny,
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHMs (pelepanbHOl 00pa3oBaTeIbHON MPOrpaMMbl CPEJHETO OOLIETOo
oOpaszoBanust (POII COO), npencraBneHHbix B denepasbHOM TOCYJapCTBEHHOM 00pa3oBaTEbHOM
craggapre COO, ¢ yuérom KoHmenmuu mpenonaBaHusi y4eOHOro mpeaMera «XUMHUS» B
o0pa3zoBaTenbHBIX Opranm3anusix Poccuiickoit @enepanum, peaqu3yrmuX OCHOBHBIE 00pa30BaTeIbHbIC
MIPOrpaMMbl, 1 OCHOBHBIX NOJIOKeHUH «CTparerun pa3BuTHs BocniuTaHnus B Poccuiickoit @eaepannn Ha
nepuof 110 2025 rona» (Pacniopsxenue IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xummnueckoe o0OpazoBaHME, MOJIy4aeMO€ BBITYCKHHKaMHU 0011e00pa3oBaTeIbHON OpraHM3aliy,
SIBJIIETCS HEOThEMJIEMOM YacThl0o HX 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEpUIAIOIIMM ATaroM
peanu3ayy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEH, IPUCYIIUX LEIOCTHOM
CUCTEME XHMHYECKOro oOpa3oBaHUs. OTH IIEHHOCTH KacaloTCsi T[I03HAHHS 3aKOHOB IPHUPOJIBI,
(hopMHUpOBaHKS MUPOBO33pEHHS M OOIIEH KyJIbTYpPbI YEJIOBEKA, a TAKXKE IKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOIIIEHHSI K CBOEMY 3J0POBbIO W HpUpPOJIHON cpene. Peanmsyercs xumuueckoe oOpa3zoBaHHE
o0yyarolmuxcs Ha ypOBHE CpeJlHero oouiero oOpa3oBaHusi CpeICTBAaMH y4eOHOTo mpeaMeTa « XUMHUs»,
coJiep’KaHue U MOCTPOEHUE KOTOPOIO ONPEENIEHbl B IPOrpaMMe 10 XUMHUU € YUETOM CHEUPUKN HAYKU
XMMHUH, €€ 3Ha4eHUs B MO3HAHUHU MPUPOJBLl U B MaTepUAIbHOW JKM3HU OOLIECTBA, a TaKke C y4€ToM
o0IIMX 1ened U MPUHIMIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI CPETHETr0 OOIIEro
obpazoBanus B Poccuiickoit denepanuu.

XUMHS Kak B3JEMEHT CHCTEMbl ECTECTBEHHBIX HAyK HUIpPaeT 0co0yl poiib B COBPEMEHHOM
LUUBWIN3ALMU, B CO3JaHUM HOBOM 0a3pl MaTepHaabHOM KyinbTypbl. OHa BHOCUT CBOW BKIaJ B
(hopMHpOBaHHE pPAllMOHAIBHOIO HAYyYHOTO MBIIUIEHUS, B CO3JIaHUE IIEJIOCTHOIO MpPEACTaBICHUS 00
OKpY’KarolleM MHUpe Kak O €IUHCTBE NMPHUPOJIbI M YeJIOBEKa, KOTopoe (popMupyeTcs B XMMHUU Ha OCHOBE
MMOHMMAaHHUS BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MUPA, OCO3HAHMS B3aMMOCBSA3H MEXKIYy CTPOSHUEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMHU O0JIACTSIMU IPUMEHEHHSI.

TecHO B3aMMOAEHMCTBYS C JIPYrMMH €CTECTBEHHBIMH HayKaMH, XUMHS cTaja HEOTbEMJIEMOM
YacThI0O MUPOBOM KYJIBTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TPyJa M KU3HU KaXAOTo 4djieHa
obOmectBa. CoBpeMeHHass XHMMHS KaK HayKa co3uJaTelibHas, Kak HayKa BBICOKMX TEXHOJOTHH
HampaBjeHa Ha pelIeHHe INI00aIbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIEBOM, IKOIOrMYecKOoi 0€30MacCHOCTH U OXPaHbl 310POBbSL.

B cootBeTcTBHM C OOIIMMU LENSIMU U IPUHIMIIAMHU CPETHETO O0IIero oopa3oBaHus CoepKaHue
npenmMera «Xumus» (10-11 kmaccsl, 0a30BbIil YPOBEHb W3YUE€HUS) OPUEHTHPOBAHO MPEUMYIIIECTBEHHO
Ha  OOLIEKYJAbTYPHYIO  TMOATOTOBKY  OOydaloUIMXCsi, HEOOXOAMMYI0 MM Ui BBIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIOYEHHS B JKU3Hb COLUYMA, IPOJOJIKEHUS
00pa30oBaHMs B Pa3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHEH.

CocraBnsitomiuMu nipeMera «XUMHsD) SBISAIOTCA 0a30Bble Kypchl — «OpraHudeckass XUMUS» U
«O0mas W HeopraHuyeckass XHMMHsS», OCHOBHBIM KOMIIOHEHTOM COJEpXaHHUS KOTOPBIX SBIISIOTCS
OCHOBBbI 0a30BOIl HayKu: CUCTeMa 3HAaHHM [0 HEOPraHM4ecKOoW XHMHM (C BKJIIOYEHHEM 3HAHMHA W3
o0meil XuMHM) M opraHndyeckoi xumuu. dopMupoBaHHE TAHHOW CHUCTEMBbl 3HAHMM NpPU H3yYCHHU



npenMera 00ecreYnBaeT BO3MOXXHOCTh PACCMOTPEHHS BCETO MHOT00Opa3Hsl BEIIECTB HA OCHOBE OOIIUX
MOHATHUH, 3aKOHOB U TEOPUN XUMHUH.

CrtpykTypa conepxanus KypcoB — «Oprannueckas Xxumusi» u «O01as 1 HeOpraHMIeCcKast XUMUSD)
chopMupoBaHa B MpPOrpaMMe IO XMMHH Ha OCHOBE CHCTEMHOrO IOJAXO0Ja K HM3YYCHHIO Y4eOHOTO
Matepuaga W OOYCJIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM DA3BUTHEM 3HAHWK Ha ONPEACTEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOi XMMHUM BELIECTBA PACCMATPUBAIOTCA Ha YPOBHE
KJIACCUYECKOU TEOPUHU CTPOCHUSI OPTAHMUECKUX COCIMHEHUM, a TAK)KE€ Ha YPOBHE CTEPEOXUMUUYECKUX U
AJICKTPOHHBIX TPEJCTaBICHUN O CTpoeHuH BemiecTB. CBeneHHMs 00 M3ydaeMbIX B Kypce BEIIeCTBax
JAIOTCS B PAa3BUTUU — OT YTIIEBOJOPOJOB JIO CIOKHBIX OMOJIOTMUECKH aKTUBHBIX COeMHEeHMH. B Kypce
OPraHWYECKONM XUMHUU TIOJYy4YarOT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMsI IEpBOHAYAILHBIC TIPEJICTABICHUS O XUMUYIECKOU CBSI3U, KIIACCU(UKAIIMOHHBIX MTPH3HAKAX
BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Tox HOBBIM YTJIOM 3peHUs B TIpeaMeTe « XUMHUs» 0a30BOT0 YPOBHS PacCMaTPUBACTCS M3YUCHHBIH
Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHUs TEOPETUUCCKUN MaTepral U (PaKTOJIOTHIECKHUEe CBEICHHS O
BEII[ECTBAX M XMUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas 1 HeopraHu4ecKass XUMHUs»
00yJaronmMcsl TMPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE TMEPHOJUYECKOTO 3aKOHa C
OOIIIETEOPETUUECKUX M METOJIOJIOTHUYECKUX TO3ULUN, TIIy0Xe MOHATh HCTOPUUECKOE HM3MEHEHUE
(YHKIIHI 3TOTO 3aKOHA — OT 0000IIAOIIEH /10 OOBSICHSIONICH W MPOTHO3UPYIOMIEH.

Enunas cucrema 3HaHUMM O Ba)XHEHMINMX BELIECTBAX, HMX COCTaBE, CTPOCHUHU, CBOWCTBAX H
NMPUMEHEHUH, a TaKK€ O XUMHUUYECKHUX PEAKIMSIX, WX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsgercs B Kypcax 10 u 11 kinaccoB aneMeHTaMu CoJiepKaHusl, UMEIOIIMMHU KYJIbTYpPOJIOTHUECKUN U
MPUKIIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3U XHMHH C JAPYTHMHU
HayKaMH, DPAacKpbhIBalOT €€ poJib B TO3HABATEIbHOW M TMPAKTUUECKOW JCSATEIHHOCTH YeEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHUS K IMPOILIECCY TBOPYECTBA B OOJIACTH TEOPHUH M MPAKTHUYECKUX
MPUIOKEHUH XHUMHH, TOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO
3HAYUMBIX TPoOIEeMax, CBA3aHHBIX C XUMHUEH, KPUTUIECKH OCMBICITUBATH HHPOPMAIUIO U IPUMEHSTH €€
JUTSL TIOTIOJIHEHMsSI 3HAHUHM, PEHICHUS MHTEIIEKTYalIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEA0BATEIHCKUX
3anad. B nenom copepxanue yueOHOro npeamera « XUMUs JTaHHOTO YPOBHS W3YYEHHS] OPUEHTHPOBAHO
Ha (GOpPMHUPOBAHKE Y OOYUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl MOHUMaHUs GUI0CO(DCKUX UIEH,
TaKUX KaK: MaTepHUaIbHOE EIWHCTBO HEOPTaHWYECKOTO U OPraHMYeCKOro MHpa, OOYCIOBICHHOCTH
CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHMEM, II03HABAEMOCTh TMPUPOJHBIX SBICHUN MYyTEM
OKCIIEPUMEHTa U pEIIeHUsT MPOTUBOPEYUN MEXIy HOBBIMH (aKTaMH U  TEOPEeTUYECKUMHU
MPEANOCHUTKAMU, OCO3HAHHE POJIM XMMHUHU B PEHICHUH SKOJIOTHMUYECKHX MpoOJeM, a Takke Mpodsiem
cOepekeHUsI SHEPTETUIECKIX PECYPCOB, CHIPhS, CO3JJaHMS HOBBIX TEXHOJIOTHI U MaTEpUajoOB.

B mnane pemeHust 3amad BOCTIMTAHMS, PA3BUTHUSI W COIMATU3AIMHA OOYYArOUIUXCS TPUHSATHIE
porpaMMoil MO XUMHUU TMOAXOABl K OIPEACIICHUIO COJEpKaHUs UM TIOCTPOEHUS MpeaMeTa
MpeAyCMaTPUBAIOT (DOPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUIM, UMEIONINX 0a30BO€ 3HAUCHHUE
JUISL pA3TTUYHBIX BUJIOB JESATENLHOCTH: pElIeHHs MpobeM, MorcKa, aHainu3a 1 o0paboTku nHbopManum,
HEOOXOAUMBIX [IJIsi TPUOOPETEHHUs OIbITa TPAKTUYECKOW U HCCIIENOBATEIbCKON JEATeTbHOCTH,
3aHMMAOICH BaXKHOE MECTO B MO3HAHUH XUMHH.

B mpaktrke mpemnonaBaHus XMMHH KakK Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, TaK W Ha
YPOBHE CpPEAHETo 00IIero oO0pa3oBaHUs, TPU OMPEACICHUN COACPKATEILHON XapaKTePUCTHKH Iieneit
W3y4YeHUs TMpeaMeTa HampaBlIeHHEM TIEPBOCTETICHHOW 3HAYUMOCTH TPAAWIIMOHHO TMPHU3HAETCS
(hopMHpOBaHHE OCHOB XMMHUYECKON HAyKH KaK 00JacTh COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTHUECKON
NESATETLHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyIbTyphl. C METOAMYECKON TOUKH
3pEHHUsI TAKOM MOJXO0] K ONPEIETICHUIO LIeJIel U3yUeHUs TPeAMETA SIBJSETCS BIIOJIHE ONPABIaHHbIM.

CoriacHo MaHHOW TOYKE 3pEHUS TJIaBHBIMHU LENSIMH HU3YYCHHS MpeaMeTa « XuMHUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBASITOTCS:

e opMUpOBaHNE CHUCTEMBl XMMHYECKUX 3HAHWM KaK BAXKHEHIIIEH COCTaBIAIONICH €CTECTBEHHO-
HayYHOW KapTHUHBI MHUpa, B OCHOBE KOTOPOH JIeXKaT KIIFOUEBbIE MOHATHUS, (yHIaMEHTAIbHbBIE 3aKOHBI U
TEOpPUH XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W MOHUMAHWE CYIIHOCTH JOCTYMHBIX 000OIICHMIA
MHPOBO33PEHUYECKOr0 XapakTepa, 03HAaKOMJIEHUE C UICTOPUEH UX PA3BUTHUS U CTAHOBJICHMUS;



e hopMuUpOBaHME W PA3BUTUE TPEACTABICHUH O HAYYHBIX METOJaxX IIO3HAHUS BEIECTB H
XMMHUYECKHUX PeakLuii, HEOOXOIUMBIX JUIsl IPUOOPETEHUs YMEHUH OpUEHTUPOBATHCS B MUPE BELIECTB U
XMUMUYECKHX SIBIICHUH, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTHUECKON U MOBCETHEBHON KU3HU;

e pa3BUTHE YMEHUH M CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOJEHHEM U OObSICHEHUEM
XUMHAYECKOTO SKCIIEPHUMEHTA, COOTIOIEHIEM IPaBUII O€30MacHOT0 OOPAIIEHNUS C BEIIECTBAMH.

Hapsny ¢ stum, cogepikaresbHas XapakKTepuCTHKa IeJiell M 3ajay H3ydeHus MpeaMmera B
nporpaMMe 10 XUMHH YTOYHEHAa M CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMU TNPHOPUTETAMU B
cucreMe cpefaHero obmero oOpasoBaHusi. CerofHs B IpeNojaBaHUM XUMHUHM B OOJbIIEH CTENEHU
OTHAaéTCsl TPEANOUTEHHE NMPAKTUYECKON KOMITOHEHTE coJlepKaHus OOydeHHs, OpUEHTHPOBAHHOW Ha
MOJITOTOBKY BBIITYCKHHMKA 00I11€00pa30BaTeIbHOM OpraHu3aluy, BIIaJEIOIIero He HabOpOM 3HaHMM, a
(YHKIIMOHATBLHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHMSMHU aKTHBHOTO TOJYYEHHUS 3HAHUU U
MIPUMEHEHHS UX B PealbHOM KU3HU Ul PEIICHUs MPAKTUYECKHX 3a/1a4.

B cBsi3u ¢ 3TUM TpU M3yYEHUH TNpeaMeTa «XUMHs» IOMUHHPYIOIIee 3HaUYe€HHE MPUOOpPETaroT
TaKue LeIH U 33/1a4M, KaK:

ajanTanus OOydYaloUIMXCsl K YCJIOBUSIM JWHAMHYHO pa3BUBAIOIIErocs Mupa, (popMupoBaHue
UHTEJUIEKTYaJlbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  C€amM0OOpa30BaHHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIFHOMY TIPUHSTHIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX JKM3HEHHBIX CHTYallUsX,
CBSI3aHHBIX C BEILECTBAMU U MX PUMEHEHUEM,;

(dopMupoBaHHE Yy OOYYarOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLUM), MMEIOLINX
YHUBEpCAJIbHOE 3HAUE€HUE JUISl pa3IMUHBIX BUJIOB JI€ATEIbHOCTH: pelIeHus po0ieM, IOUCKa, aHaIu3a 1
00paboTku MHPOPMALIUK, HEOOXOJUMBIX IS MPHUOOPETEHHUS OTBITA JESITEIBLHOCTH, KOTOpas 3aHUMAET
Ba)XHOE MECTO B MO3HAHMM XMMHH, a TAKXKe JIJs OLUEHKH C MO3UIMH 3KOJIOrH4eckoil 0e30macHOCTH
XapakTepa BIHMSHUS BEIIECTB U XUMHUYECKHUX IIPOLECCOB HAa OPraHU3M UYeJIOBEKa U MIPUPOJHYIO CPEY;

pa3BUTHE TI03HABATEJIbHBIX MHTEPECOB, HMHTEJUIEKTYalbHBIX M TBOPYECKUX CIIOCOOHOCTEH
oOyuaronuxcs: CoCOOHOCTH CAMOCTOATEIBLHO PUOOpETaTh HOBbIE 3HAHUS IO XMMHUU B COOTBETCTBUU
C KM3HEHHBIMU TOTPEOHOCTSMH, HCIOJIb30BAaTh COBPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJIOTUH IS
MOKMCKa U aHaJIM3a y4eOHON 1 Hay4YHO-TIONMYJIApHON HH(OPMaLUi XUMUYECKOTO COJEPKaHUS;

dopmupoBaHHe W pa3BUTHE Y OOYYAIOUIMXCS ACCOLMATUBHOIO M JIOTMYECKOTO MBILIUICHUS,
Ha0J110/1aTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPble 0COOEHHO HEOOXOANMBI, B YaCTHOCTH, NPU
IUTAHUPOBAHUU U MPOBEJICHUH XUMUYECKOT0 SKCIIEPUMEHTA;

BOCIIMTaHHE y OOydarommxcs yOeKIEHHOCTH B I'YMaHHUCTUYECKOW HAIPABIEHHOCTH XUMHH, €€
Ba)XHOM POJIM B PELIEHUHU TII0OATbHBIX MPOOJIEM PallMOHAIBLHOIO MPHPOJIONOIB30BAaHUS, MONOIHEHUS
SHEPreTUUECKUX PECYpPCOB U COXpPAHEHUs MPUPOAHOIO PABHOBECHS, OCO3HAHHS HEOOXOAMMOCTH
Oepe’KHOro OTHOIIEHUS K MPUPOJE U CBOEMY 3/J0POBbIO, A TAK)XKe MIPUOOPETEHNUS OIbITAa UCIIOIb30BAHUS
MOJTYYSHHBIX 3HAHWW JUIS MPUHATHS TPAMOTHBIX PEHICHWH B CHUTYaIMSIX, CBSI3aHHBIX C XUMHUYECKUMHU
SBJICHUSIMU.

B yueOHOM 1u1ane cpeaHero o01ero o0pa3oBaHus NpeaMeT « XUMuUs» 0a30BOr0 YpOBHS BXOJUT B
COCTaB MpeaMeTHOM obnacTu «EcTecTBeHHO-HayUYHbIE TPEIMETHI.

OO61iee yKcno yacoB, OTBEAEHHBIX JUISI U3yYEHUS] XUMUHU, Ha 0a30BOM ypOBHE CpPEIHEr0 OO0IIEro
oOpa3zoBanusl, cocTaBiseT 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJEIIO).



COJAEPKAHUE OBYYEHUSA
11 KJIIACC
OBIIASA U HEOPITAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHUU

XuMUYecKuit 31eMeHT. AToM. SIapo aroma, U30TOMBl. DIEKTPOHHAs 000J0uKa. DHEPreTUYecKue
YPOBHH, TOIYpPOBHH. ATOMHBIC OpOWTamu, S-, P-, d- smemMeHTb. OCOOCHHOCTH pacIpeae/ICHUS
JNEKTPOHOB MO OpOUTAIIM B AaTOMax »JJIEMEHTOB TEPBBIX UETHIPEX TMEPUOJOB. JIEKTPOHHAsS
KOH(HUTyparus aTOMOB.

[lepuonnueckuii 3axkoH u Ilepuoguueckas cucrema xumudeckux snaemeHToB [[. Y. Menneneesa.
Cas13p nepruoanyeckoro 3akoHa u I[lepuonndeckoii cuctembl Xumuueckux 3nemeHToB [1. 1. Menpaeneesa
C COBPEMEHHOW TEOpPHEHl CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHsS CBOWCTB XHWMHUYECKHUX
3JIEMEHTOB U 00pa3yeMbIX MMHU MPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIINaM M TNepHojaM. 3HauYCHHE
MEPUOIUYECKOr0 3aKOHA B PA3BUTHU HAYKHU.

Crtpoenue BemiecTBa. XUMUYECKask CBsA3b. BUIbl XMUMUYECKOH CBsI3U (KOBaJEHTHAsI HEMOJIApHAs U
MoJIApHAasi, MOHHAs, MeTalndeckas). MexaHu3mbl 00pa3oBaHUs KOBAaJCHTHOW XUMHUYECKOW CBS3U
(0OOMEHHBIN M JOHOPHO-AKIENTOpHbIN). Bomopoanas cBsi3b. BanieHTHOCTh. DIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHHOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIECTBA. THUNbl KPUCTANIMYECKUX PEETOK. 3aBUCHUMOCTh CBOMCTBAa BEHIECTB OT THIIA
KPHUCTAJUIMYECKOMN PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucteMax. VICTHHHBIE W KOJUIOMAHBIE pacTBOphl. MaccoBas 1ois
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHudeckux coeauHeHudd. HoMmeHkiaTypa HeOpraHMYECKHX BEIECTB.
'eneTnveckast CBsI3b HEOPraHUUECKHUX BEIIECTB, MPUHAICKAIIUX K PA3TUIHBIM KJIaCCaM.

Xumuyeckass peakius. Knaccudukanus XUMHUECKMX pEakIuii B  HEOPraHHMYeCKOH U
OpraHUYECKON XMMHH. 3aKOH COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAICHUS YHEPTUU
MPU XUMUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3Iu4HbIX (QakTtopoB. OOpaTHUMble peakuy.
Xumnueckoe paBHOBecHe. DaKTOPHI, BIUAIOIIME HA COCTOSIHUE XUMHUYECKOro paBHoOBecHs. [IpunHimn
Jle UlaTtense.

OnexTponuTnueckas auccoruanus. CuiabHbIe U cia0blie 21eKTpoauTsl. Cpea BOJHBIX PaCTBOPOB
BEILIECTB: KUCJasi, HEUTpabHas, IEJT0YHAas.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIEepUMEHTATbHBIE METOJIbl M3YUCHHs BEIIECTB M WX MPEBPAICHUHN: JTEMOHCTpAIus TaOIuIl
«llepuoguueckas cucremMa xumuueckux »siemeHtoB J[. . MenaeneeBa», wu3yueHue Mojenei
KPUCTAJUTHYECKUX PEemETOoK, Ha0IrI0IcHUE
U OIMCaHUE JEMOHCTPAIMOHHBIX M JaOOPAaTOPHBIX OMBITOB (pa3lioKeHHE MEPOKCHIa BOJOpPOIA B
MPUCYTCTBUHU KaTaln3aTopa, OMpeNesIeHue Cpeabl paCTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCAIHHOTO
WHANKATOpa, PEaklUd MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKON paloThl «BiusHUE pa3mMyHBIX
(hakTOpOB Ha CKOPOCTh XMMHUECKON pEeaKIMM».

PacuérHbie 3a1a4u.

Pacuétel Mo ypaBHEHHSM XHUMHYECKHUX PEAKIUH, B TOM YHCJIE TEPMOXUMHUYECKHUE PaCUETHI,
Pacy€ThI C UCIIOJIB30BAHUEM MOHATUS «MACCOBas 10JISI BEIIECTBAY.

Heopranuveckasi xumust

Hemerannbl. Tlonoxxenne HemeramuioB B llepuonnyeckoit cucteMe XMMUYECKHUX 3JIE€MEHTOB /.
W. MenneneeBa 1 0COOEHHOCTH CTpoeHHUs aToMOB. du3nueckue CBOMCTBAa HEMETAIOB. AJUIOTPONUS
HEMETaIIJIOB (Ha IMpUMepe KUCIOpoAa, cepbl, pocdopa u yriaepoaa).




XUMHUYECKUE CBOMCTBA BAXKHEUIITNX HEMETAIUIOB (TalOreHOB, Cephl, a30Ta, ¢hocdopa, yriaepoaa u
KPEMHHSI) U UX COCTMHCHHUH (OKCHJIOB, KHCIOPOICOACPKAIIMX KUCIIOT, BOJOPOIHBIX COSTUHEHU).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIUHEHUN.

Mertamnel. [lonoxxenue MmetawwioB B Ilepumoanueckoi cucTEME XUMHUYECKHX 3JIEMEHTOB Jl.
N. MenneneeBa. OcCOOEHHOCTH CTPOCHUSI JJIEKTPOHHBIX 000JOYEK AaToMOB MeTayuioB. OOmue
(uzmveckue cBoiicTBa MeTaIoB. CIUTaBbI METAJIIIOB. DJIEKTPOXUMUYECKHUH P HANTPSHKECHUH METAIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJJIOB (HATpUid, Kalui, KalabI[ud, MarHui, aJrOMUHUH,
IIUHK, XPOM, YKEJ€30, ME/Ib) U UX COCTUHCHUM.

O6mrme cocoObl oTyyeHuss MeTayuioB. [IpiMeHeHe MeTaioB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIbHbIC METOJ/Ibl M3YYEHHUs BEIIECTB M MX NPEBPALICHUN: M3YYEHUE KOJUICKIIUU
«MeTaiiel U CIUIaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIBHBIX 3ajad, HAOII0JACHUE U
OTIMCaHUE JIEMOHCTPAIIMOHHBIX M JTa0OPATOPHBIX OMBITOB (B3aWMMOJCHCTBHE THAPOKCHIA ATFOMUHUS C
pacTBOpaMu KUCJIOT U IeI04Yei, KaueCTBEHHbIE PEAKIIMK HAa KATHOHBI METAJLIOB).

PacuérHpie 3a1a4um.

Pacuérter maccel BemecTBa win 00bEMa Ta30B MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE WU
00bEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEHIECTB, pacuéThl Macchl (00BEMa, KOJIMYECTBA
BEII[ECTBA) MIPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

XuMus 4 KN3Hb

Ponp xumuu B 00ECHEUEHMHM SKOJOTUYECKOW, IHEPreTHYECKONM M MHINEBOW O€30MacHOCTH,
pa3BUTHM MeaUIUHBL. [[OHSATHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM.

[IpeacraBinenuss 006 OOMIMX HAYYHBIX MPUHIUIIAX MTPOMBIIUICHHOTO TOJYYEHHUS Ba)KHEUIINX
BEIIICCTB.

YenoBek B MHUpPE BEHIECTB M MaTEPHANIOB: BAXXHEHIIIHME CTPOUTEIBHBIE MaTepHUabl,
KOHCTPYKLIMOHHBIE ~MaTepualbl, KpPAaCKH, CTEKJIO, KepaMHKa, MaTepuanbl JJs 3JIEKTPOHUKH,
HaHOMaTepHaJlbl, OPTaHUYECKHUE U MUHEPAIbHBIC YI00PECHHUS.

XUMHS W 310pOBbE YEJIOBEKA: MpaBHJIa MCMHOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB, MpaBuia
0e30I1acHOro HCTIOJIb30BAHUS npenaparoB OBITOBOM XHMUH
B IMOBCEHEBHOM JKU3HU.

MexnpeIMETHRIC CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBsI3ed MpH WM3Y4eHHH OOIIedl M HeopraHuyeckoil xumuu B 11
KJIacCE OCYIIECTBIISIETCSI Yepe3 MCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUYHBIX TOHSTHHA, TaKk U
MOHSATUH, SBIISAIOIIMNXCA CUCTEMHBIMU JUISI OTJAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIE TOHSTHS: Hay4dHBIM (akKT, THUMOTE3a, 3aKOH, TEOpHs, aHaJM3,
CUHTE3, KJIaccHu(UKaIus, NePUOANYHOCTh, HAOIIOACHHUE, SKCIIEPUMEHT, MOJECIUPOBAHHUE, U3MEpPEHUE,
SIBJICHUEC.

®dusuka: MaTepusi, DJHEpPrus, Macca, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaIMOAaKTUBHOCTh, MOJIEKYJa, JHEPreTUYECKUi YpOBEHb, BEIIECTBO, TEJI0, OO0BEM, arperaTHoe
COCTOSTHME BEIIECTBA, PU3NUECKUE BEIMYNHBI U €IMHUIIBI UX U3MEPEHUs, CKOPOCTb.

buonorus: kneTka, opraHusM, 3KocucTeMa, 6uochepa, MaKpo- U MHUKPOIIEMEHThI, BUTAMHHBI,
0OMeH BElIeCTB B OpraHu3Me.

['eorpadusi: MuHEepasbl, TOpHBIE TIOPOJIBI, TIOJIE3HBIE NCKOMIAeMbIe, TOTTUBO, PECYPCHI.

TexHonmorus: XUMHUYECKAsl TMPOMBIIIIEHHOCTb, METAJUIYprusi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepHuasoB, CEIbCKOXO35UCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIIUICHHOCTD, (hapMalieBTUIecKas
MIPOMBILIIIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHUX MpenaparoB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX
MaTepHuasoB, dJEKTPOHHAS TIPOMBIIINICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110 XHMMHHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMHHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOEHHUS OOYYaIOLUIMMMCS HPOTrpaMM
cpeaHero ooOmero o0pa3oBaHUsA (JUYHOCTHBIM, METAllpeJMETHBIM U IpeAMeTHbIM). HaydHo-



METOAMYECKON OCHOBOM JUIsi pa3pabOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI MPOrPAMM CPEIHErO
o0uiero o6pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cootBeTcTBUM C CUCTCMHO-ACATCIBHOCTHBIM MMOJAXOA0OM B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB
OCBOEHHS MpenMera «XUMHS» Ha YpOBHE CpeIHEro oOIero oopa3oBaHUsl BbIACICHBI CIEAYIOLINE
COCTaBJISIOLIHE!

OCO3HaHHE OOYYalOUIMMHCS POCCHICKOM TpakIaHCKOW MIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIEHHUIO;

HAJIMYUE MOTUBAIUU K 00yUEHHUIO;

[eJICHANIPABICHHOE PA3BUTHE BHYTPEHHUX YOEXKJIEHUM JUYHOCTM HAa OCHOBE KIIIOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULINNA Oa30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaromIuxcsi PYKOBOJCTBOBAThCS B CBOCH JI€ATETHLHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MPUCYIIIMMH LIEJIOCTHOM CHUCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMYUC TPABOCO3HAHUS 9KOJIOTUYECKOM KYJBbTYPBI U CIIOCOOHOCTH CTaBHUTh aeiim u CTpOUTH
KU3HEHHbBIE TUTAHBI.

JIngHOCTHEBIE PE3YyIbTaThl OCBOCHUA IMPEAMCETA «XHUMUT» JOCTUTaKOTCA B €AHWHCTBEC y‘IG6HOfI u
BOCTIMTATEIbHON JI€ATEIHbHOCTH B COOTBETCTBUU C TYMaHUCTHYECKUMH, COLMOKYIBTYPHBIMH, JYXOBHO-
HPaBCTBCHHBIMU NECHHOCTAMU W HACATIAMU pOCCPIfICKOI‘O TpaXaaHCKOTI' O O6IIIGCTB3., MNPUHATBIMU B
o0miecTBe HOpPMaMHM U TMpaBWJIaMU TMOBEACHHS, CIOCOOCTBYIOIIMMHU TMIpOIECCaM CaMOIMO3HaHMUS,
CcaMOpa3BUTUA U HPABCTBCHHOI'O CTAHOBJICHUA JIMYHOCTHU O6y‘-IaIOHII/IXC$L

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTpaxaroT cPOpMHUPOBAHHOCTH OIBITA
MO3HABATECILHON U HpaKTquCKOﬁ ACATCIIbHOCTH 06y11aI01111/1xca o peajin3allvi MPUHATHIX B 06III€CTB€
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

OCO3HaHHUS 00YYaIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY
U IIPaBOIIOPAIKY;

MIPEACTABJICHUS O COLMATbHBIX HOPMAaX U MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOp‘-ICCKOI\/'I ACATCIIBHOCTU TIpU CO3AaHUU yqe6HHx ITPOCKTOB,
pelIeHnr yu4eOHbIX U MTO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH NMOHUMAaTh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl APYTuX MpHU
aHaJlM3€e pa3INYHbIX BUJOB YU€OHOU NesSTEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEIMI0 OTE€UYECTBEHHOW XUMUU;

YBaAXXCHUA K IMPOLECCY TBOPYECTBA B obiacTu TCOpPHUU W MNPAKTHYCCKOTO0 NMPHUMCHCHHA XHUMMHHU,
OCO3HaHUsl TOTO, YTO JIOCTIIKEHUS HAYKU €CTh PE3yNbTaT JIMTEIbHBIX HAONIOIEHUH, KPOMOTIUBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yLIéHI)IX N IMTPAKTUKOB,

WHTEepeca U MO3HaBaTEeNbHBIX MOTHUBOB B IMOJIYYEHHWU M MOCIEAYIOUIEM aHaiu3e uHpopmanuu o
NEPECAOBLIX TOCTHXCHUAX COBpeMCHHOfI OTEUECTBEHHOU XHUMHU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OLEHMBaTh  CHUTyallud,  CBSI3aHHbIE €  XUMHUYECKUMHU  SIBJICHUIMH,
U IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE U MOCTYNKH CBOUX TOBApHILEH C O3UIMI HPAaBCTBEHHBIX
U TIPaBOBBIX HOPM M OCO3HAHUE MOCJIEICTBUN 3TUX MOCTYIIKOB;

4) ¢popmMupoBaHHUS KYJIbTYPHI 310POBbSI:

NOHUMaHMA IEHHOCTeH 370poBoro u Oe3zomacHoro oOpa3a KH3HM, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37J0POBBIO;

coOuTro/IeHHst TIpaBuJl 6E€30MaCHOTO OOpalleHHs C BELIECTBAMHU B OBITY, TOBCEHEBHOMN KHU3HU U B
TPYJIOBOH IESITEIBHOCTH;

MOHUMAaHMS LEHHOCTH MPaBUJI MHAMBHUIYaJbHOTO M KOJJICKTUBHOIO O€30MAacHOTO MOBEIEHUS B
CUTYaIUX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HaHMSA TOCIEJICTBUM W HENPUATUS BpPEIHBIX NPUBBIUEK (YMOTPEOJEHHUs aJIKOroJs,
HapKOTHUKOB, KYpPEHHUS);



5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHON KOMIIETEHTHOCTU B Y4eOHO-UCCIIE0BATEIbCKON 1€ATENIbHOCTH, OOIECTBEHHO
I0JIE3HOM, TBOPYECKOU U IPYTHUX BUJAX JAEATEINbHOCTH;

YCTAHOBKHM Ha aKTUBHOE y4acTHE B PELICHUHU NMPAKTHUYECKUX 3a/1a4 COLUAIbHOM HalpaBIEHHOCTH
(B pamMKax CBOETO KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyYEHMIO MpOo(peccHil pa3iIudHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAHUH 110 XUMHUU;

YBaKEHU K TPYAY, JIOJSAM TPYAa U pe3ysbTaTaM TPYy10BOH 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIYyaJbHOM TpaekTopuu oOpa3oBaHus, Oymymiei
npodeccun M peaau3alMd COOCTBEHHBIX >KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U OTPEOHOCTEH 00I11ecTBa;

6) 3K0JI0rM4ecKOro BOCIIHTAHUS:

HKOJIOTMYECKHU 11€1eCO00Pa3HOro OTHOIIEHUS K IPUPOJIE, KaK UCTOYHHUKY CYILECTBOBAHUS JKU3HU
Ha 3emie;

NOHMMAHHUS TJIO0AJBHOTO XapakTepa 3KOJOTMYECKMX NpoOJieM, BIMSIHHUA HSKOHOMHYECKUX
MIPOILIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOMN CpEJibl;

OCO3HaHHS HEOOXOAMMOCTH HCIIOJIb30BaHMS JOCTM)KEHMH XMMMH JJIsi PELIEHHs BOIPOCOB
PalMOHAIBHOTO MPUPOAOIOIb30BAHNUS;

AKTMBHOI'O HENPUATUSA ACHUCTBUM, IPUHOCSIIMX Bpel OKPYXKAIOIIEH NPUPOJHOM Cpelne, yMEHUs
MIPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTMUYECKHE IOCIEACTBUS MPEIIPUHUMAEMbIX ACHCTBUI U
MpeloTBpaLaTh UX;

HAJIM4YMs  Pa3BUTOrO  SKOJOTMYECKOIO  MBILIUIEHUsS, SKOJIOIMYECKOHW KYJNbTyphl, OIbBITA
JeSITEIbHOCTH 3KOJIOTUYECKOW HAIPaBICHHOCTH, YMEHUSI PYKOBOJACTBOBATHCS MMHU B MO3HABATEIbHOM,
KOMMYHUKAaTUBHOH M COLMAbHONM NpPAaKTUKE, CIOCOOHOCTM M YMEHMS AaKTUBHO IPOTUBOCTOSTH
UJe0JI0TuN XeMopoouu;

7) IEHHOCTH HAYYHOT'0 MO3HAHMA:

c(OpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKM U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUS crielM(UKN XUMUU KaK HAyKH, OCO3HaHUS €€ pos B (GOPMUPOBAHUN PALIIOHATIBHOTO
HAy4YHOT'O MBIIUIEHHS], CO3aHUU 1IEIOCTHOTO MPEACTABICHHUs 00 OKpYXarolleM MHUpe KaKk O €IUHCTBE
MPUPOJBI U YEJIOBEKa, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIeHUU MpoOJIeM COXpaHEHUs
IIPUPOIHOTO PAaBHOBECUS;

yOeXKAEHHOCTH B 0COOOW 3HAUYMMOCTH XUMHUHU JJIi COBPEMEHHON IMBWIM3AlMM: B €€
I'YMaHHCTHYECKOI HAIpaBI€HHOCTH U BayKHON POJIM B CO3/1aHUU HOBOM 0a3bl MaTepUanbHOM KYyJIbTYpHI,
pelIeHnr I100alIbHBIX MPOOJeM YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIeTUUECKOM,
MUILEBOM M HKOJIOTUYECKOM O€30MaCHOCTH, B Pa3BUTHU MEIUIMHBI, 00ECIIEYeHUH YCJIOBHUH yCIIEIIHOTO
TpyZAa U SKOJIOTMYECKHU KOM(OPTHOM KU3HU KaXKIOr0 WieHa OOIIeCTBa;

€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH: TIOHUMAaHMsI CYIIIHOCTH METO/I0B IIO3HAHMSI, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh IOJIydaeMble 3HAHUS JJIS aHadu3a U OOBSICHEHUS
SBJICHUHA OKPY)KAIOLIET0 MHpa M MPOUCXOISAIUMX B HEM H3MEHEHMH, yMEHHUs JAeiaTb 0OOCHOBAaHHbBIC
3aKJIIOUYEHHUs] HA OCHOBE HAYYHBIX ()aKTOB M MUMEIOIIMXCS JTAHHBIX C II€JIbI0 MOJYyYEHUS! TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHUA JJIsl pelleHus NpodiemM B
pEeaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTepeca K NO3HAHUIO M UCCIIeI0BAaTEIbCKON ASITENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHUIO, K AKTUBHOMY
MOJIYYE€HHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUU C )KU3HEHHBIMH NOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHbIX cepax NpodhecCHOHATBHOM e TeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pE3yNbTaThl OCBOCHUS YUEOHOro TpeaMera «XUMHUsS» Ha ypOBHE CPEIHEro
obmero 06pa3oBaHus BKIFOYAIOT:



3HaUYUMBIC I (OPMHUPOBAHHMS  MHPOBO33PCHHS  OOyYAIOMUXCS  MEKIUCIUILTHHAPHEBIE
(MeXnpeaMeTHbIE) OOIICHAYYHbIC TOHSATHS, OTPAKAIOUIME IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa U
cnenu(UKy METOJOB MO3HAHUS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIICCTBO, YHEPTHSI,
SIBJICHHE, TMPOIECC, CUCTeMa, HAy4YHbIH (DaKT, NPUHIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UcclieIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIpYTHE);

YHHUBEpCalbHble y4eOHBbIC JeCTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIC, DETYJISTHBHBIC),
obecnieunBaromue (GOpMUPOBaHHE (YHKIIMOHATHHOW TPAMOTHOCTH U COIMAIBHON KOMITETEHITUU
oOydJaronuxcs;

CHOCOOHOCTh oOyyaromuxcs UCII0JIb30BATh OCBOCHHBIE MEKIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSA M yYHUBEpCalbHble ydeOHble NEHCTBHUSA B MO3HABATEIBHON M COLMAIBHOM
IIPaKTHKE.

MeTaHpCI[MCTHBIe PE3YJIbTAThI OTpaxxaroT OBJIAICHUC YHUBCPCAJIIbHBIMHA y‘le6HBIMI/I
IMO3HAaBaTCJIbHBIMHA, KOMMYHUKATHBHLIMU U PETYJIIATUBHBIMUA HGIZCTBI/ISIMH.

OB.Hal]eHl/le YHUBEPCAJIbHBIMHA yqeﬁnban NMo3HaBaTEC/JIbHBIMU HeﬁCTBHHMH:

1) 6a3oBble JJorMYecKue AeHCTBUS:

CaMOCTOSITEIBHO  (OpPMYJIMpPOBAaTh M aKTyaJU3UpOBaTh  MpOOJIeMy, BCECTOPOHHE €&
paccMaTpuBath;

OTIPENIETIATh LENI JIeATeIbHOCTH, 3a/1aBasi mapaMeTphbl U KPUTEPUH UX JOCTHXKCHHS, COOTHOCUTh
PE3YIbTATHI ACATCIIBHOCTU C IMMOCTABJICHHBIMH LCJIISAMU,

WCITOJIB30BaTh MPHU OCBOSCHUH 3HAHUH TMTPUEMBI JIOTHUECKOTO MBIIIJICHUS — BBIJIEIATh XapaKTEPHbBIC
IIPpU3HAKHA HOHATHHU U YCTaHAaBJIMBATb X B3aUMOCBsA3b, UCIIOJB30BATh COOTBCTCTBYIOIIUC MMOHATHUA IJIA
00BSICHEHHS OTAENBHBIX (DAaKTOB U SIBICHUI;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUHN IAJIA Knaccmi)nxaunn BCIIIECCTB U XUMHNYCCKUX pCaKHHﬁ;

YCTaHABIUBATh IPUYNHHO-CIICJCTBEHHBIE CBA3U MEXIY U3YyYaEMbIMU SIBJIICHUSIMU;

CTPOUTH JIOTUYCCKHE PaCCYKIACHUA (I/IH}IYKTI/IBHBIC, ACAYKTUBHBIC, II0 aHaHOFI/II/I), BBISABJIISATH
3aKOHOMEPHOCTH U TPOTUBOPEYHS B pPACCMATPUBAEMBIX SBJICHHUAX, (HOPMYITHpPOBATh BBIBOJIBI U
3aKJIFOUYECHUSA;

MPUMEHATH B MpoIlecce MO3HAHUS, UCTIOIb3yeMbIe B XUMHH CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH,
npeo6pa3013513ar5 MOJCIIBHBIC MPCACTABJICHUA — XUMHAYECKUHA 3HAK (CI/IMBOJ’I) JJIEMCHTA, XUMHNUYECCKasAa
dbopMyna, ypaBHEHHWE XHMHUYECKOH peakluh — TPU pEIIeHUH Yy4eOHBIX [MO3HABATEIbHBIX U
MPaKTUYCCKUX 3aJiad, IPUMCHATb HA3BAHHBIC MOACIIbHBIC MPECACTABICHUA IS BBIABICHUA XapaKTCPHBIX
MPU3HAKOB U3YYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATENbCKUE TeHCTBHSI:

BJIaJIETh OCHOBAMH METOJI0OB HAYYHOI'O [TO3HAHMSI BEIIECTB M XUMHUECKUX PEAKIIHIi;

dbopMyIupOBaTh 1€MW U 3a7a4l UCCIEAOBaHUS, UCTIOIb30BaTh MOCTABICHHBIE U CAMOCTOSTEIHHO
c(hOpMyIIMPOBaHHBIE BOMPOCHl B KayeCTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI Al (hopMHpOBaHUS
THIIOTE3BI IO MPOBEPKE MPAaBUIIBHOCTU BBICKA3bIBACMBbIX Cy}I(IleHI/Iﬁ;

BJIQJIETh  HaBBIKAMU  CaMOCTOSITEJIBHOTO  IUIAHUPOBAHMS W TMPOBEIACHUS  YUYEHUUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOMIOAaTh 3a XOJOM IIPOIECcCca, CaMOCTOSITEIHHO
MIPOTHO3UPOBATH €r0 Pe3yabTaT, GopMyTupoBaTh 0000IIEHUS U BEIBOIBI OTHOCHTEIHHO IOCTOBEPHOCTH
Pe3yIbTAaTOB MCCIIEIOBAHUS, COCTABISATH 00OOCHOBAHHBIN OTUET O MPOCIIaHHON padoTe;

nprOOpeTaTh OMBIT YUYEHWYECKOM HMCCIEOBATEIBCKON U MPOEKTHON IeSATENbHOCTH, MPOSIBISTH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IMOHMCKY MCTOHNOB PCHICHUA IMPAKTHYCCKUX 3ajaady,
MIPUMEHEHHUIO PAa3JIMYHbIX METOJOB MO3HAHUSI.

3) pabora ¢ undgopmanmeii:

OpUEHTHPOBATHCS B PA3NUYHBIX HCTOYHUKAX HH(popMmammu (HaydHO-TIOMYJSIpHAs JHUTEpaTypa
XUMHUYECKOTO COJIEPKaHMsI, CIIPaBOYHbIE TocoOust, pecypchl IHTepHeTa), aHaTu3upOoBaTh HHPOPMAIIUIO
pa3IMYHBIX BUIOB U (OpM TMPENCTaBICHHUS, KPUTHUECKH OIICHMBATh €€ JOCTOBEPHOCTh U
HCIIPOTHUBOPCUNBOCTD,

(bopMyIHUpOBaTh 3aMPOCHl U MMPUMEHSTH PA3IMYHBIE METOJIBI IIPU MOUCKE U 0TOOpe HHQOpPMAIIHH,
HEOOXOIMMOM IJIs1 BHITIOJIHEHHSI YIEOHBIX 3a71a4 ONPEACIIEHHOTO THTIA;



npuoOpeTaTh ONBIT HUCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX ~TEXHOJOTHH U
pa3IUYHbIX HOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMYy TMpeiacTaBieHUs WHPOpPMAIUU (CXEMBI,
rpaduku, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIA S3bIK B KaYeCTBE CPEACTBA MPHU paboTe ¢ XUMHUECKOW MH(pOpManuei:
NPUMEHATh MEXIpeaMeTHble ((U3nYeckue M MaTeMaTH4YeCKue) 3HaKM U CHUMBOJIBL, (OPMYIIHI,
ab0peBuaTypbl, HOMEHKJIATYpY;

UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBJIaIleHI/Ie YHUuBEpPCAJIbHBIMU KOMMYHUKATUBHBIMHU JEeHCTBUSIMH:

3aJaBaTh ~ BONPOCHI MO  CymlecTBy  oOcykJaemMoil  TeMbl B XOAe  Juaiora
W/WIN  JUCKYCCHM, BBICKA3bIBaTh WJEeH, (OPMyTUpOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIBHO
BBIIIOJIHEHHUS TIPEJVIOKEHHOM 3a1a4H;

BBICTYNIATh C IPE3CHTAIMEN PE3yJbTATOB IIO3HABATEIBHOM JEATEIBHOCTH, IIOJYYEHHBIX
CaMOCTOSATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU BBINOJHEHUM XHMHUYECKOTO SKCIEPHMEHTA,
MIPaKTUYECKOH paboThl IO HCCIEIOBAHUIO CBOMCTB H3Y4aeMbIX BELIECTB, pealu3alud Yy4eOHOTO
MPOEKTa u dbopMynupoBath BBIBO/IBI
[0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEIOBAaHUI MYyTEM COIJIACOBaHMS MO3ULUH B XOA€ OOCYXIEHUS U
oOMeHa MHEHHSIMH.

OBnaueHne YHUBEPCAJbHBIMHU PEryJsATUBHBIMU JeHCTBUSAMH:

CaMOCTOSITENIBHO IUIAHUPOBATh U OCYILECTBIIATh CBOIO II03HABATEIBHYIO JEATEIBHOCTD, OIIPENEIISIA
e€ menu M 3aJauyd, KOHTPOJUPOBATH U IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBAThH IpeasiaraeMblil
QITOPUTM JIeHICTBUI NpPH BBHIMOJHEHUH Y4YeOHBIX M MCCIEOBATENbCKUX 3ajlad, BBHIOMpaTh HambOosee
3¢ (deKTUBHBIN COCOO UX pelIeHHs C YYETOM MOJyYEHUS HOBBIX 3HAHMM O BELIECTBaX U XMMHYECKHX
peakuusx;

OCYILIECTBISATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATbBI
11 KJIACC

[IpenMeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaKaroT:
c(OPMHUPOBAHHOCTh MPEJCTABICHUNA: O XUMHMYECKOW COCTaBJIAIOLIEH eCTeCTBEHHO-HAyYHOH
KapTUHBI MUpa, POJIM XUMHUH B TIO3HAHUH SIBJICHUN MPUPO/IbI, B (GOPMUPOBAHUM MBIIIICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKLIMOHAIbHON I'paMOTHOCTH, HEOOXOOUMOM Ul peIIeHUs] MPAaKTUYeCKUX 3aaad |
9KOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHON CpeiE;

BIIAJICHUE CHCTEMOW XMMHUYECKUX 3HAHUHM, KOTOPAas BKJIIOYAET: OCHOBOIIOJIATAOLIME IIOHATHUS
(XMMHYECKHil 3JIEMEHT, aTOM, U30TOTII, S-, P-, 0- AIEKTPOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJ1a, MOJIb,
MOJISIPHBIM 00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULATENILHOCTb, CTENEHb OKUCICHHS, XUMHUYECKasi CBS3b
(KoBaJIeHTHAas, MOHHAs, METaJNINYecKasi, BOJOPOAHAS), KPUCTAIIIMYECKAsl pEelIETKA, TUIIBI XUMHUYECKUX
peakLyii, pacTBOp, DJIEKTPOJIMTHI, HEDIIEKTPOJIUTHI, DJICKTPOJIUTHYECKAS JUCCOLMALUSA, OKHUCIIUTEIb,
BOCCTaHOBUTEb, CKOPOCTh XMMHUYECKOHN peakluy, XMMHUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOpHUs
JJIEKTPOJIUTUYECKON Aucconmanuu, nepuoandeckui 3axo” JI. M. MeHpneneeBa, 3aKOH COXpaHECHMS
Macchl BEIIECTB, 3aKOH COXpPaHEHHMsS U MPEBpPALICHUS HSHEPruM MpPH XUMHYECKUX PEAKIHIX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SA3BIK XMMWM, MUPOBO33PEHUYECKHME 3HAHMS, JIEXKAIIUE B OCHOBE
MOHMMAaHUA TPUIYMHHOCTH U CHUCTEMHOCTH XUMHYECKHX SBJICHHH, (DaKTOJIOrMYeCKHe CBEIEHUS O
CBOWCTBaX, COCTaBe, MOJTYYEHUH U OE€30MIaCHOM HCIOJIb30BAHUU BAXKHEUIINX HEOPraHMUYECKUX BEIIECTB
B OBITY U MIPAKTUYECKOU AESITEIbHOCTH YEJIOBEKA;



c(hOpMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBbIC MPU3HAKU TMOHSATHHA, yCTaHABIMBATh WX
B3aUMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOIINE MTOHATHUS [IPU OMMCAHUU HEOPTaHUYECKUX BEUIECTB U UX
IIpEBpALICHUM;

c(hOpMUPOBAHHOCTh YMEHHM HCHOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JUIsI COCTaBICHUS (HOpMYI
BEUIECTB W YpaBHEHMM XHMHUYECKMX peakuui, cucrematuueckyro HoMmeHknarypy (IUPAC) wu
TpUBHAJIbHBIE HA3BAHUS OTJEJIBbHBIX HEOPraHMUECKHUX BEIIeCTB (yrapHbIi ra3, YIJIeKUCIbIN ra3, aMMuax,
raméHasi U3BeCThb, HeTal€Has U3BECTh, IUThEBAs COJA, TUPUT U JIPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUU OINpPEAENsATh BaJCHTHOCTb M CTENEHb OKHCIEHUS XHMHYECKUX
9JIEMEHTOB B COEIMHEHHUSX pPa3jIMYHOTO COCTaBa, BMJ XUMHUYECKOM CBA3M (KOBaJE€HTHas, HOHHafi,
MeTaJIn4yecKasi, BOJIOPOAHAs) B COEAUHEHUSX, TUTT KPUCTAITUYECKON PelIETKH KOHKPETHOTO BEIlleCcTBa
(aToMHasi, MOJNEKYyJsipHasi, HWOHHAs, METAJUINYECKas), XapakTep CcpeAbl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COECTMHECHMI;

c(OpPMHPOBAHHOCTh YMEHHI YCTaHABIMBATH NMPHHAUICKHOCTh HEOPTaHMYECKUX BEIIECTB 1O UX
COCTaBYy K OIpeeIEHHOMY KIIAcCy/TpyIIe COeIUHEHUI (ITPOCThIe BEIIECTBA — METAUIBl U HEMETAIJIBI,
OKCH/Ibl, OCHOBAHHUsI, KUCIIOThI, aM(PpOTEpHBIE TUAPOKCUIBI, COIIH);

c(hOpMHUPOBAHHOCTh YMEHHUI pacKpbiBaTh CMBICT nepuoaudeckoro 3akona J[. M. Menneneesa u
JEMOHCTPHUPOBATh €70 CUCTEMATU3UPYIOLIYI0, 00OBSICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB XHWMHUYECKUX
anementoB 1-4 mnepuopoB Ilepuoamueckoit cucrembl xumuueckux snaemeHtoB . U. Menneneena,
UCIIONIB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIE OPOHTANN», «IHEPreTHUSCKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH M3MEHEHHUS] CBOMCTB XHMMHYECKMX 3JEMEHTOB M MX COECIUMHEHHWI MO INepuojam u
rpynmnaM [lepuoanueckoil cuctemsl XuMu4eckux 3meMeHToB J1. 1. Menneneesa;

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTh (OMMCHIBATh) OOIIME XUMHUYECKHE CBOICTBa
HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KJIACCOB, NMOATBEPXKAATH CYIIECTBOBAHUE I'€HETHYECKOW CBSA3U
MEX/Jy HEOPraHMYEeCKHMMH BELIECTBAMH C IOMOILIBIO YPaBHEHHUN COOTBETCTBYIOLIUX XMMHUYECKUX
peaKkuuii;

c(OpMHUPOBAHHOCTh YMEHMSI KJIACCU(UIUPOBATh XUMUYECKHE pEaKUUU [0 pa3IMYHbIM
IpU3HAKaM (YUCIy M COCTaBYy pearupyrolliuxX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakluy, U3MEHEHUIO
CTETEHEW OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIIUH, YUaCTHIO KaTaJu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUH COCTAaBIATH YpPAaBHEHHUS PEAKIM pa3IMYHBIX THIIOB, TOJHBIE U
COKpalI€HHbIE YPaBHEHUS peakUuil MOHHOIO OOMEHa, YUMThIBAsl YCIOBUS, IPU KOTOPBIX 3TU pPEaKUu
UIYyT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHMH TPOBOJIUTH PEAKUUH, MOATBEP)KIAIONINE KadeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTAaHMYECKUX BEUIECTB, PACIO3HABATh OMNBITHBIM ITYTEM HOHBI, IPHUCYTCTBYIOIIHUE B
BOJHBIX PACTBOpPaX HEOPraHUUECKHUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

c(OPMHUPOBAHHOCTh YMEHMH OOBACHATH 3aBUCUMOCTb CKOPOCTH XHMMHUYECKOM pEaKIHUHh OT
pa3iauuHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XMUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHELIHEIO
BozaeiicTBus (npunnun Jle [latense);

c(OpMHUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh XUMHYECKHE MPOLECCHl, JieXkalllue B OCHOBE
MIPOMBIIIIJICHHOTO TMOTYYSHHsI CEPHOM KHCIIOTHI, aMMHUaKa, a Takke chopMUPOBAHHOCTh MPEACTABICHUN
00 o0HIMX HayYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOoOIeMax XUMUYECKOTO MMPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUMCICHUS C HCIOIH30BAHHEM MOHATHS «MaccoBast
JOJIs BEUIECTBa B PacTBOPE», OOBEMHBIX OTHOLIECHUM Tra30B IMPH XUMUYECKHUX PEaKLUAX, MacChl
BEIIECTBA MM 00bEMA Ta3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIM 00bEMY OJHOTO U3
YYacCTBYIOIIMX B PEAKLUU BEILECTB, TEIJIOBOro 3(¢eKkra peaklud Ha OCHOBE 3aKOHOB COXpPaHEHHS
Macchl BELECTB, IPEBPAILIEHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh yMEHHUN COONIOAATh TMpaBWJa TOJB30BAHUS XWMHUYECKOW TIOCYIOW |
n1a0opaTopHBIM O0OpYZOBaHHEM, a TaK)Ke MpaBUia OOpaIleHUs C BELIECTBAMHU B COOTBETCTBHU C
HWHCTPYKLHUSMHU MO BBIITOJHEHUIO JTA00PaTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BHITIONHATh XUMHUECKUN SKCIIEPUMEHT (pa3ioKeHue
MepoKcHUIa BOAOPOJAa B MPUCYTCTBUU KaTajau3aTopa, OINpeAeNieHHEe Cpeabl pacTBOPOB BELIECTB C



MOMOIIBI0 YHUBEPCAIBHOTO WHIMKATOPA, BIMSHUE DPA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM
peakuuu, peakiuy HOHHOrO OOMEHa, KAaueCTBEHHbIE peakluu Ha cyinbdar-, kapOOHAT- U XJIOpU-
AQHUOHBI, HAa KAaTMOH aMMOHMS, pEIICHHE OHKCIEPUMEHTAJbHBIX 337ady o TemMaMm «Mertamie» u
«Hemeramib») B COOTBETCTBUU C IIPABHJIAMU TEXHUKH O€30MaCHOCTH MPHU 00paIlleHUH ¢ BEHIECTBAMH U
1a00paTOpHbIM 00OpPYAOBAaHUEM, MPENCTABIATh PE3YJIbTAaThl XMMHUYECKOIO 3KCIEpUMEHTa B (opMme
3aliCH YpaBHEHUW COOTBETCTBYIOIIMX peakuuid U (OpMyIHpOBaTh BBIBOABI Ha OCHOBE JTHUX
pe3yJIbTaTOB;

c(OpMHUPOBAHHOCTh ~YMEHHMM KPUTHUECKH AaHAU3UPOBATh XHMUYECKYI0 HH(OpMAIHUIO,
M0JIy4aeMYI0 U3 pa3HbIX HCTOUHHUKOB (CPEJICTBA MAaCCOBOM KOMMYHUKaLUU, IHTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUN COOIIOAATh MpaBUia SKOJOTHUYECKH IIeIeCO00pa3HOro MOBEACHUS B
OBITY ¥ TPYJIOBOW JEATEIbHOCTU B LIETSAX COXPAHEHHUS CBOETO 3/I0POBbS M OKPYXKAIOUIEH MPUpPOIHON
Cpelbl, 0CO3HABATh OMACHOCTH BO3ACMCTBHSI Ha KUBBIE OPTraHU3MBbI ONPEICIEHHBIX BEUIECTB, TOHUMAs
cmblicn nokazarens [I/IK, moscHATe Ha mpuMepax crnocoObl YMEHBIIEHUS M HPEIOTBPALICHUS HX
BPEIHOTO BO3/ICHUCTBUS HA OPTaHU3M UYEJIOBEKa,

JUIsl 00Y4aroIIMUXCS C OTPAaHUYEHHBIMU BO3MOYXKHOCTSIMHU 3/I0POBbS: YMEHHUE IPUMEHSTh M

TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
Ne || HaumenoBaHue pa3aenos u KonngecTtBo yacos DnexTpoHHbIE (LIUPPOBHIE)
n/n TEM MPOrpamMMBbl Beero|| Konr- || Tpax- o0pa3oBaTeNnbHbIE PECyPCh

POJIBHBIC || THUSCKHE
paboThI || pabOTHI

Pa3nen 1. TeopeTnueckue 0OCHOBbI XUMUM

1.1||CtpoeHne aTOMOB. 3 bu6mmoreka LIOK https://myschool.edu.ru/
[lepuoauueckuii 3aK0H 1
IIepuoanueckas cucrema
XMMHYECKHX J1eMeHTOB /1.
N. Menneneesa

1.2||Crpoenue BemiecTsa. 4 Bubimoreka LIOK https://myschool.edu.ru/
Muoroo0pasue BeecTB

1.3|| XuMuyeckue peakiuu 6 1 1 Bubauorexa IIOK https://myschool.edu.ru/

‘I/ITOFO 0 pazaeny H 13 H ” H

‘Pasneﬂ 2. Heopranmueckasi XuMusi

2.1||Meramist 6 1 Bu6mmotexa IIOK https://myschool.edu.ru/

2.2 ||HemeTtamnbl 9 1 1 Bbubmnuoreka IJOK https://myschool.edu.ru/

2.3||CBsI3b HEOPraHUYECKUX U 2 Bub6muotexa IIOK https://myschool.edu.ru/
OpPTaHUYECKUX BEIIECTB

Hroro no paszaeny H 17 H ” H



https://myschool.edu.ru/
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Ne || HaumenoBaHue pa3aenos u KonuuectBo yacor DnexTpoHHbIE (ITUPPOBLIC)
m/n TEM MIPOTrpaMMBbI Beero| Kont- TTpak- 00pa3zoBaTeNbHBIE PECYPCHI
POJIbHBIC |[THIECKUE
pabotsl | paboThI
‘Pameﬂ 3. XuMus ¥ KH3Hb |
‘3.1HXI/IMI/I$[ H JKU3Hb H 4 H “ H |
‘I/ITOFO 0 pazzeny H 4 H ‘
OBIIEE KOJIMYECTBO 34 2 3
YACOB I10 ITTPOTPAMME
IMOYPOYHOE IINIAHUPOBAHHUE
11 KJIACC
No Tema ypoka KommuectBo yacoB Hara DIIeKTPOHHBIE
n/n Beero| Konr- | Ipak- | ¥3yueHus | undposbie
POJILHBIE|| TUYECKHE 00pazoBaTeIbHbI
paboThl | paboThI C peCypChl

1 || Xumuueckuii 3JIeMeHT. ATOM. DJIeKTpOHHAs 1 bubnuorexa ITOK
KOH(UTYpaIysi aTOMOB https://myschool.ed

u.ru/

2 |llepuoamueckuii 3akoH u [leproanueckas 1 bubmorexa LIOK
CHUCTEMa XUMUYECKUX d1eMeHTOB /[I. U. https://myschool.ed
MenneneeBa, UX CBS3b C COBDEMEHHOU T€OpUEH u.ru/

CTPOCHHUSI aTOMOB

3 ||3aKOHOMEPHOCTH U3MCHEHHSI CBOMCTB 1 bubmorexa LIOK
XUMHYSCKHX DJICMCHTOB U UX COCIMHEHMI 110 https://myschool.ed
rpymnmnam u nepuojaM. 3Ha4YCHHUE u.ru/
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xuMudeckux sneMenToB J[.M. Menneneesa B
Pa3BUTHHN HAyKH

4  |CtpoeHue BemecTBa. XUMUYECKas CBsI3b, €€ 1 bubmorexa LIOK
BUJIbl; MEXaHU3MbI 00Pa30BaHUS KOBAJIIEHTHOM https://myschool.ed
cBsi3u. BoopoHas cBs3b u.ru/

5 | BaneHTHOCTB. DNEKTPOOTPUIATETHEHOCTb. 1 bu6muoreka [JOK
Crenenp okucieHus. BemecTBa MONIEKyJIIPHOTO https://myschool.ed
1 HEMOJICKYJISIPHOTO CTPOCHUS u.ru/

6 |[loHsTHE O TUCTICPCHBIX CUCTeMaX. VICTHHHEIC U 1 bubimorexa IJOK

KOJIJIOUIHBIE pacTBOphl. MaccoBast 1071t
BEILIECTBA B PAaCTBOPE

https://myschool.ed

u.ru/
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No Tema ypoka KonuuecTtBo uacoB ‘ Jara DIIEKTPOHHBIE

n/n Beerol| Kont- Tpak- H3y4YEHUs G poBbIe

POJIbHBIE| THUECKHUE 0bpasoBaTeNbHbI
paboTsl | paboThl C peCyperl

7 ||Kmaccudukanmsi ¥ HOMEHKIATypa 1 bubnnorexa [JOK
HEOpPraHWYECKUX coenHeHu. ['eneTnueckas https://myschool.ed
CBSI3b HEOPraHUYECKHUX BEUIECTB, Pa3IMYHBIX u.ru/

KJIaCCOB

8 |Knaccuduxanus XUMUYECKUX pPeaKIHil B 1 Bubnunorexa LIOK
HEOPraHUYECKOM U OpraHNuecKoi XUMUU. 3aKOH https://myschool.ed
COXpPaHEHH MAcCChl BEIICCTB,; 3aKOH COXPAaHCHUA u.ru/

U TIPEBpAIICHUS SHEPTUU MPU XUMUYECKUX
peaKIusIx

9 ||[Ckopocts peakmun. OOpaTUMBbIC PEAKITUH. 1 bubnuorexa LIOK
XUMHYECKOE PABHOBECHE https://myschool.ed

u.ru/

10 |[[Ipaktuueckas pabota Ne 1. «Brnusuue 1 1 bu6moreka [IOK
pasIUYHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON https://myschool.ed
pEeaKIum» u.ru/

11 |DnexkTponmuTrueckas aucconuanus. [lonstue o 1 bubnoreka IJOK
BOJIOpoIHOM Tokasarese (pH) pactBopa. https://myschool.ed
Peaxmun nonnoro oomena. ['maponus u.ru/
OpPTaHMYECKUX M HEOPTraHMYECKHUX BEIIECTB

12 ||OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIINU. 1 bubmorexa [IOK
[TonsATHE 00 251EKTPOIM3€E PACILIIABOB U https://myschool.ed
pacTBOPOB coJiei u.ru/

13 |KonTpomnbHas paboTta no paszaery 1 1 bubmorexa LIOK
«TeopeTnyeckre OCHOBBI XUMUN» https://myschool.ed

u.ru/

14 | Mertamibl, ux nonoxxenue B [lepuoanueckoit 1 bubamnorexa LIOK
cHCTeMe XUMHYECKUX dnemenToB Jl. 1. https://myschool.ed
MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. u.ru/

OO6mue ¢pu3nyecKre CBOMCTBA METAIOB
’15 ”CHJIaBBI METaJUIOB. DIEKTPOXHUMUUECKUH PsiJl H 1 H H H ||EH6HH0TeKa LIOK
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No Tema ypoka KonuuecTtBo uacoB Jara DIIEKTPOHHBIE

n/n Beerol| Kont- Tpak- H3y4YEHUs G poBbIe

POJILHEIE|| TUUECKHE 00pa3oBaTeIbHbI
paboThl | paboThI € peCypcChbl
HaNpsHKEHUH METAIIIOB https://myschool.ed
u.ru/

16 || Xumuueckue CBOMCTBA BaXKHEHNIIINX METAJIJIOB 1 bubnmoreka [LIOK
(HaTpuii, KaMui, KaJblUi, MarHUM, aTFOMUHUN ) https://myschool.ed
W X COCIUHECHUN u.ru/

17 | Xumuueckue CBOMCTBA XpoMa, MEIU U UX 1 Bubnuorexa [IOK
COECUHEHUN https://myschool.ed

u.ru/

18 | Xummuueckue cBOiCTBa IIMHKA, jKeIe3a U UX 1 bu6mmorexa LIOK
COeIMHEHU ! https://myschool.ed

u.ru/

19 |[Ipaxtuueckas padota Ne 2. "Pemenue 1 1 bubmiorexa IIOK
AKCIIEPUMEHTAIBHBIX 3a7a4 MO TEME https://myschool.ed
«MeTtamp»" u.ru/

20 |[HemeTtamnsl, ux nonoxxkenue B [lepuoamueckoit 1 bubmmorexa IIOK
cUCTeMe XUMHUYECKUX 1eMeHToB JI. 1. https://myschool.ed
MeneneeBa 1 0COOEHHOCTH CTPOEHUS] AaTOMOB u.ru/

21 | dusnueckue cBOHCTBA HEMETAILIOB. 1 bu6mmorexa LIOK
ANOTpONUs HEMETANJIOB (Ha IpUMepe https:/myschool.ed
KHCII0pOJ1a, cephl, hocdopa u yrieposa) u.ru/

22 | XuMu4ecKre CBOMCTBA raJOreHOB, CEPhI U X 1 Bubarorexa [IOK
COEeIUHEHUN https://myschool.ed

u.ru/

23 | XuMudeckue CBOWCTBa a3oTa, ocodpa n ux 1 bubmnorexa LIOK

COEeIMHEHUN

https://myschool.ed

u.ru/
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No Tema ypoka KonuuecTtBo uacoB ‘ Jara DIIEKTPOHHBIE

/1 Beerol| Kont- Tpak- || M3YHeHUA nu(ppoBsIe

POJILHEIE|| TUUECKHE 00pa3oBaTeIbHbI
paboTsl | paboThl C pecypent

24 | XuMudeckre CBOMCTBA yriiepoja, KpeMHUs U uXx || 1 buGmuorexa LIOK
COEIMHEHHI https://myschool.ed

u.ru/

25 |[IpumeHeHne BaXKHEUIINX HEMETAILIOB M UX 1 bu6morexa [JOK
COEeIUHEHUN https://myschool.ed

u.ru/

26 ||O0600menne 1 cucTeMaTu3anys 3HaHui Mo Teme | 1 Bubnnorexa LIOK
«Hemeramib. Beiuncnenust no ypaBHEHHUSIM https://myschool.ed
XUMHUYECKHUX PEAKIHH U TSPMOXHUMHUYCCKUC u.ru/
pacy€Thl

27 |[Ipaxtrueckas padota Ne 3. «Pemenue 1 1 bubmmoreka [IOK
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME https://myschool.ed
"HemeTanmst"» u.ru/

28 |[KontpospHas paboTa 1mo reMaM «MeTauibly 1 1 1 bubmuoreka [IOK
«Hemertamnbny https://myschool.ed

u.ru/

29 |Heopranunueckue U OpraHM4ecKue KUCIOTHI. 1 Bubmmorexa [IOK
Heopranuueckre u opranndeckue OCHOBaHUS https://myschool.ed

u.ru/

30 ||AMdoTepHBIC HeopraHudeckue u opranmdeckue | 1 buGmorexa [IOK
coelMHEeHMs. [ 'eHeTnueckast cBsi3b https://myschool.ed
HCOPraHMYCCKHUX M OPraHNYCCKUX BCIICCTB u.ru/

31 ||Poap xuMuu B 00eCIIeUeHUN KOOI HYECKOM, 1 bubmorexa LIOK
SHEPreTUYECKOM U MUIIEBOM 0€30I1acHOCTH, https://myschool.ed
pa3BUTUN MCAUILIMHBI u.ru/

’32 ”Hpe):[CTaBJIeHH;I 00 00ImIMX HAY4YHBIX HpI/IHLII/IHaXH 1 H H H ||EH6HH0TeKa HOK
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/o

Tema ypoka

KoanuectBo yacos

Konr-
POJIbHBIE
paboTHI

Bcero

IIpak-
TUYECKHE
paboTHsI

Harta
WU3yYCHUS

ONEKTPOHHBIE
G poBbIe
00pa3oBaTeNbHBI
€ pecypchl

BCIICCTB

MPOMBIIIJICHHOTO IMOJIYYCHUA BayKHEHIITNX

https://myschool.ed
u.ru/

33

YeoBek B MUPE BCUICCTB U MAaTCPUAJIOB 1

bub6mmoreka [JOK
https://myschool.ed
u.ru/

34

XUMHUS U 3J0pPOBBE UEIOBEKA 1

bub6mmoreka [IOK
https://myschool.ed

u.ru/

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

34 2 3

IIpoBepsiemble TPeGOBaHMS K pe3yabTATaM 0CBOEHUSI OCHOBHOI
oOpa3oBaTe/ibHOM nporpammal (11 kiacc)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[IpoBepsieMbie peAMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa3oBaTenbHON
MpOrpaMMBbI CpeTHEro 00I1IeTo 00pa3oBaHU

1

TCOpCTI/I‘leCKI/Ie OCHOBBI XUMHH

1.1

Bnanenue CUCTEMOH XUMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHUYECKHH OSJIEMEHT, aToM, JJEKTPOHHAas
obosouka atoma, S-, P-, O-3JEKTpOHHBIC OPOUTATM aTOMOB, HOH, MOJICKYJa,
BAJICHTHOCTh, 3JIEKTPOOTPUILIATEIILHOCTh, CTEIIEHb OKUCICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHasl Macca, MOJSPHBIA 00BEM, KPHUCTAUNIMYECKash PEIIeTKa, THIIBI
XHUMHAYECKHUX peakuui (OKHCTUTENBHO-BOCCTAHOBUTEIBHBIC, JK30- u
IHIOTEPMHUYECKUE, pEaKIUd HMOHHOTO OOMEHa), pacTBOpP, DIIEKTPOIUTHI,
HE3JICKTPOJIUTHI, JICKTPOJIUTHYECKAS] TUCCOLIMAIMS, OKUCIUTEh, BOCCTAHOBUTEIIb,
CKOPOCTb XMUMHUYECKOM pEaKIUu, XUMHUYECKOE DPaBHOBECHE); TCOPUU U 3AKOHBI
(Teopusi  dNMEKTpONMTHYECKOW auccomuanuu, Ilepmommueckuii  3axkon J[.U.
MeneneeBa, 3aKOH COXPAHEHHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMUH, (PAKTOJIOTHYECKUE CBEJICHHUS O CBOWCTBaX, COCTaBe, TOJYYCHHH U
0€30MacHOM HCIOJb30BaHUU BAKHEHIIMX HEOPTaHUYECKHX BEIIECTB B OBITY U
MPAKTUYECKOU JIEITELHOCTH YEJIOBEKA

1.2

ChopmupoBaHHOCT, YMEHUN BBISBIATH XapaKTepHble NMPU3HAKU U B3aUMOCBS3b
W3YYEHHBIX TOHSATUM, NPUMEHSTh COOTBETCTBYIOIIME MOHSTHS TMPU OMUCAHUU
CTPOCHMSI U CBONCTB HEOPTaHWYECKUX BEIIECTB M MX MPEBPAIICHUI; BBISBISATH
B3aUMOCBSA3b XUMHUYECKUX 3HAHUM C TOHSATUSMU M TPEICTABICHUSMH JPYTHUX
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CCTCCTBCHHOHAYYHBIX IPEAMETOB

1.3

BiianeHne OCHOBHBIMM METOJAaMU HAy4YHOTO IO3HAHUS BEIIECTB U XUMHUYECKHUX
SIBIICHUH (HaOJIOIeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJICIIUPOBAHHIE)

1.4

ChopmupoBaHHOCT YMEHUWI ONPEACNATh BAJICHTHOCTh M CTEIECHb OKHCICHUS
XMMHUUYECKHX DJIEMEHTOB B COCIMHEHHAX DPA3IMYHOTO COCTaBa, BHJ XMMHUYECKON
CBA3HU (KOBaJIeHTHaH, HOHHAas1, MCTAaJLINYCCKad, BOI[OpOIIHaSI) B COCOMHCHUAX, THUII
KPHCTAJUIMYECKOW pEHIeTKM KOHKPETHOTO BeIIecTBa (aTOMHas, MOJEKYIspHasi,
MOHHAs, MeTaJlJIN4ecKast)

1.5

ChopMupoBaHHOCTh YMEHHH OIPENEeNATh XapakTep Cpeasl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHUIN

1.6

ChopmupoBaHHOCT, yMEHHUS KJIacCCH(QUIMPOBATH XUMHUYECKHE PEAaKIUU [0
pa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBy PEarupylolux BEIIECTB, TEIJIOBOMY
s deKTy peakuuu, W3MEHEHHUIO CTENEHEH OKUCICHHs 3JIEMEHTOB, 00paTMMOCTH
peaKIuy, YIaCTHIO KaTajlnu3aTopa)

1.7

ChopmupoBaHHOCTh YMEHHUI COCTABIIATH YpaBHEHHS pPEaKIUi pa3iIHyYHBIX THUIIOB,
MOJIHBIE W COKpPAILCHHbIE YpPaBHEHUS peakiUii HMOHHOrO OOMEHa, Y4YWTHIBas
YCIJIOBHS, IPHA KOTOPBIX 3TH PEAKIIMK UAYT A0 KOHIA

1.8

ChopmupoBaHHOCT, ~ YMEHHMH  MPOBOAUTH  pEaKIMH,  MOATBEPXKIAIOLINE
KAueCTBEHHBIM COCTaB Pa3IMYHBIX HEOPraHWYECKHX BEIIECTB, pPAaClO3HABATh
OTBITHBIM IyT€M HOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHUYECKUX
BELIECTB

1.9

CdopmupoBaHHOCTH YMEHHH  pacKpbIBaTh CYIIHOCTh OKHCIIUTEIIBHO-
BOCCTAaHOBUTENBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS IJIEKTPOHHOIO OanaHca
ATUX PEaKIUn

1.10

ChopMUpOBaHHOCTH YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH
PEaKIuu OT Pa3IUYHBIX PaKTOPOB

1.11

CchopMupoBaHHOCTb yMEHHUH OOBICHATH XapakTep CMEIIEHUS XHMUYECKOTrO
paBHOBECHSI B 3aBUCUMOCTH OT BHelIHero Bo3aelicTus (mpunuui Jle [laremnse)

OO6m1ast 1 HEOPraHUYECKasT XUMUS

2.1

CdopMupoBaHHOCTH YMEHUM packpbiBaTh cMbIch [lepuoamueckoro 3akona JI.U.
MenzeneeBa U IEeMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYI0 U
MPOTHOCTUYECKYIO (PyHKIUU

2.2

ChopmupoBaHHOCT, yYMEHHUU XapaKTePU30BaTh SJEKTPOHHOE CTPOSHUE aTOMOB
XUMHUYECKUX 3J1eMeHTOB | - 4 mepuonoB llepnoanueckoil cucteMbl XMMHUUECKUX
sanementoB JI.M. MeHzeneeBa, WUCMOAb3ys MOHATHS "s-, P-, O-3JI€KTpOHHBIE
opOurtanu", "dHepreTyecKkue YpoBHH", OOBSICHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMHUYECKUX DJIEMEHTOB M HUX COCAMHEHMH MO MepHojaM U Trpynnam
Ilepnonnueckoi cucteMsl XUMU4eCKuX 3i1eMeHToB [[.1. Menneneesa

2.3

ChopmrpoBaHHOCT, YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOILIME XUMUYECKHE
CBOMCTBA HEOPraHMYECKUX BEUIECTB pPA3IMUHBIX KJIACCOB, IOITBEP)KIATh
CYLIECTBOBAHME TE€HETUYECKOW CBSI3U MEXIY HEOPraHMYECKHMMH BEILIECTBAMH C
IIOMOUIbIO YPAaBHEHUI COOTBETCTBYIOIUX XUMHUUECKUX PEAKIIUM
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CdopMUpOBaHHOCT, YMEHUW YCTAaHABIWBATH MPHHAMICKHOCTh HEOPTAHUYECKUX
BEIIECTB M0 UX COCTaBY K OIpeIeIeHHOMY Kiaccy (TpyIine) coequHeHui (pocThie
BEIIECTBA - METAJIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHUs, KUCIOTHI, aM(pOTEPHBIC
TUAPOKCH/IBI, COJIH)

2.5

ChopMupoOBaHHOCTb YMEHHMH HCIOJIB30BATh XUMHUYECKYI0 CHMBOJIMKY IS
cocTaBiieHUs: (GOpMyJ  BEIIECTB W  ypaBHEHMH  XUMMUYECKUX  pEaKIHid,
cucremarnyeckyro HoMeHknaTypy (IUPAC) u tpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYeCKUX BeLIeCTB (yrapHbli ra3, YIJIEKMCIbIM ra3, aMMHaK, ralleHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs CO/IA, IUPUT U JIPYTHE)

2.6

ChopmupoBaHHOCTh YMEHHI XapaKTepPU30BaTh (OMUCHIBATH) OOIINE XUMUYCCKUE
CBOMCTBAa HEOPTaHUYECKUX BEUIECTB pPA3IMYHBIX KJIACCOB, MOJTBEPXKIATh
CYIIIECTBOBAHUE TEHETHUYECKON CBSI3U MEXKAY HEOPTraHMYECKUMHU BEIIECTBAMHU C
MOMOIIbIO YPaBHEHUIN COOTBETCTBYIOIUX XUMHUUECKHUX PEaKIIHii

2.7

CchopMuUpOBaHHOCTh ~ YMEHHMHM  IUIAHMPOBATb M BBINOJHATH  XUMHYECKUN
IKCIEPUMEHT (PA3JI0KEHHE IEPOKCHIA BOAOPOAA B IPUCYTCTBHM KaTalU3aToOpa,
OIpeNieJIeHNe Cpellbl pPacTBOPOB BEIIECTB C TIOMOIIBIO  YHHBEPCAIBHOI'O
UHAMKATOpa, BIUSHUE Pa3IMYHbIX (AKTOPOB HA CKOPOCTb XMMHUYECKOW pEaKlMu,
peakiMy HMOHHOrO OOMEHa, KauyeCTBEHHBbIE PEaKUMU Ha cynab(paT-, KapOoHAT- U
XJIOpUJ-aHUOHBI, HA KAaTHOH aMMOHHUS, PEIIEHHE SKCIEPUMEHTAIBHBIX 33734 IO
temam "Metamiel" u "Hemerayiuibl') B COOTBETCTBHM C MpaBWJIAMH TEXHHUKH
0€30MacHOCTH MpU OOpallEeHNH C BEIIECTBAMU U JabOpaTOPHBIM 00OpPYIOBAaHUEM;
NpPEACTaBIATh pPE3yJbTaThl XWMHUYECKOTO OJKCHEpUMEHTa B (opme 3ammcu
YpaBHEHUH COOTBETCTBYIOIIMX pPEAaKIHM U (OpMyIHpOBaTh BBIBOJBI Ha OCHOBE
ITHX PE3YyJIbTaTOB

2.8

CdopmupoBaHHOCT, YMEHUH COOMIOJATh MpPaBHIA TMOJH30BAHHS XHUMHUYECKON
MOCY/IOM W JTa0OpaTOpHBIM O0OpYJOBaHUEM, a TaKKe NpaBuiIa OOpalieHus ¢
BCIICCTBAMH B COOTBCTCTBUH C HMHCTPYKOUAMU II0 BBIIIOJIHCHHUIO na60paT0pHHx
XHUMHAYECKHX OMBITOB

2.9

CdhopMupoBaHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUECKHUE MPOIIECCHI, JISKAIINE B
OCHOBE TIPOMBINUJICHHOTO TIONyYEHHUs CEPHOW KHCJIOThI, aMMHaKa, a TaKkKe
c(hOpMUPOBAHHOCTh TPEACTAaBICHU 00 OOIMMX HAyYHBIX MNPUHIUIAX U
IKOJIOTHYECKUX MPOOIEeMaxX XUMHUECKOTO IPOU3BOCTBA

XUMUS U KU3Hb. PacueTsl

3.1

CdopMupoBaHHOCTH MPEICTaBICHUI 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHON KapTUHBI MHPA, POJIA XUMHUHU B NMO3HAHUM SIBIIEHUN NPUPOJIBI,
B (opmMupoBaHMU MBIIUICHUS M KYJbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOMN ISl PeIIeHUs] MPAKTUYECKUX 3a7a4 M IKOJIOTHMUYECKU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHON cpeie

3.2

ChopMupoBaHHOCT, ~ YMEHMH  KPUTUYECKHM  AHAJIU3UPOBATh  XUMHUYECKYIO
UHPOpPMALIMIO, MOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOU
KOMMYHHKAIUH, ceTb HTepHeT u npyrue)

3.3

CdopMupoBaHHOCTH YMEHHI COOIIOATH MTpaBUiIa YKOJIOTHIECKH IEIeCO00pa3HOTo
IIOBCACHUA B GBITy u pr,Z[OBOﬁ ACATCIIBHOCTH B MCIIAAX COXpPaHCHUSA CBOCTO
3I0POBbSI U OKPY>KAIOIIEH MPUPOTHON CPEIbI




3.4

Oco3HaBaTh OIIACHOCTH BOS)IGfICTBHSI Ha JXHUBBIC OpraHU3Mbl ONPCACICHHBIX
BCIICCTB, IMOHKUMAsA CMBICJI IIOKa3aTCIIAd HI[K, MOJACHATH Ha NpHUMEpax CIIOCOOBI
YMCHBIICHUA W TMPCAOTBPAIICHHUA HNX BpPCIHOIO BOS)IGfICTBHS[ Ha OpraHusm
YCJIO0BCKa

3.5

CdhopmupoBaHHOCTH YMEHUH MTPOBOANTH BBIUMCICHHS C UCIIOJIB30BAHUEM MOHSATHS
""MaccoBas J0Js BellecTBa B pacTBOpe", OOBEMHBIX OTHOIICHHWHA Ta30B IIPHU
XUMHYECKUX PEAKIMSIX, MAacChl BEIIECTBA WJIM O0bEMa Tra3oB IO H3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAacce WM O0O0bEMY OJHOIO W3 YYAaCTBYIOUIMX B PEaKIUU
BEIIECTB, TEIJIOBOrO 3((eKTa peakluuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacCChl
BEIIECTB, IPEBPALLEHUS U COXPAHEHHS SHEPTUU

IIposepsiemble 3j1eMeHTHI conep:xxanus (11 kiacc)

Kon

[IpoBepsieMblii 37IEMEHT COAEPHKAHUS

TeopeTnueckue OCHOBBI XUMUH

1.1

XuMudeckuil aneMeHT. AToMm. Snpo artoMa, H30TOMBL. JIEKTPOHHAsE 000JIOYKa.
DHepreTuyeckue ypOBHU, TMOAYPOBHH. ATOMHBIE opOuTanu, S-, P-, O-3JEMEHTHI.
OcoOeHHOCTH pacripesiesieHHs 3JEKTPOHOB MO OpOUTAIsIM B aroMax 3JIEMEHTOB MEpPBbIX
YeThIpeX NeproI0B. DJIEKTPOHHAS KOH(UTYpaLIUs aTOMOB

1.2

Ilepnonnueckuit 3axkoH u Ilepumoanueckas cucreMa XHMMHMYECKUX 3ieMeHTOB J[.M.
Menneneesa. CBs3p NEPUOAMYECKOTrO 3aKoHA M [lepmonnyeckoil cHUCTEMbl XMMHUYECKUX
anementoB  J[.MI. MenneneeBa ¢ COBpPEMEHHOW TEOPHUEHM  CTPOCHHsS  aTOMOB.
3aKOHOMEPHOCTH HU3MEHEHHs CBOWCTB XHUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CIIOKHBIX BEIIECTB IO TPYyNNaM U IepuojaM. 3HA4eHHE MEPUOIUYECKOTO
3aKOHA B Pa3BUTHHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. BuAbl XUMHYECKOH CBs3U (KOBaJeHTHas
HEMOJISIpHAsT W TIOJISIpHAsl, HMOHHAs, MeTauinyeckas). MoHbI: KaTHOHBI W aHUOHBIL.
Mexanu3mbl 00pa30BaHMs KOBAJIEHTHOW XUMHYECKOW CBsI3M (OOMEHHBIM U JOHOPHO-
aKLEeNTOPHBIN). BogopoaHas cBs3b

1.4

BanentHocTts. DnexktpooTpuniateabHOCTh. CTENeHb OKUCIECHUS

1.5

BemectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH IOCTOSIHCTBA COCTaBa
BeIeCTBA. THUIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIIA
KpUCTaJTMYecKol pemeTku. [lonsTue o aucnepcHbIx cucreMax. ICTUHHBIE U KOJUTOUIHBIE
pacTBOpbl. MaccoBasi 7107151 BEILIECTBA B pacTBOPE

1.6

Knaccugukaius Heopranndeckux coeinHeHunii. HomeHknatypa HeopraHn4eckux BEIeCTB

1.7

Xumuueckass peaknus. Kraccudukanus XUMHUYECKHUX pEaKIUi B HEOPraHHMYECKOW H
OPraHMYECKOM XUMHUH. 3aKOH COXpPaHEHHMs MacChl BEILECTB, 3aKOH COXpPAaHEHHUS H
[IPEBPALLCHUS YHEPTUU TP XUMHUECKUX PEaKIMIX

1.8

CKOpOCTb peakiuu, €e 3aBUCUMOCTb OT Pa3IMYHbBIX (PaKTOPOB

1.9

OOpatumble peakuuu. XuMuueckoe paBHoBecHe. DaKTOpbI, BIMSIONIME HA COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunuun Jle Hlarense




1.10

Onektposutryueckas aucconuanus. CuibHble W cinadbie d7eKTpoiauThl. Cpea BOIHBIX
pPacTBOPOB BEIIECTB: KHUCTasi, HEUTpalbHas, IeaoyHas. Peakium noHHoro oomMena
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OKMCINTEIBbHO-BOCCTAHOBUTEIBHEIC pcakuuun

Heoprannueckas xumus

2.1

Hewmeramnsl. [Tonoxenne HemeTramioB B [lepronueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
JI.1. MenneneeBa 1 0COOEHHOCTH CTpOeHHs aToMOB. dDu3nyueckue CBOMCTBA HEMETAIIOB.
AmoTponust HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yrieposaa)

2.2

XUMHYECKHE CBOMCTBA BaXKHEUIUX HEMETAUIOB (TaJOT€HOB, cephl, azora, docdopa,
yriaepoia W KPeMHHS) M UX COCIUHEHHH (OKCHUIOB, KHUCIOPOJCOIEPIKAIINX KHUCIOT,
BOJIOPOAHBIX coeMHeHNi). [[ppMeHenrne BaKHEUITUX HEMETAIUIOB U UX COSUHEHUN

2.3

Mertamner. I[lonoxenne meramnoB B [lepmomudeckoil cucteMe XHMHYECKHX DJIEMEHTOB
J.N. MenneneeBa. OcoOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JI0UEK aTOMOB METAJIOB.
Obmue ¢uznyeckue cBoiictBa MetauioB. CrijiaBbl METaIOB. DJIEKTPOXUMHUYECKUN DSl
HanpsHKEHUH METalJIoB

2.4

XUMHUYECKUE CBOMCTBA BaXHEHIIMX METAUIOB (HATpUi, KaJluid, KajdblUW, MarHui,
ATIOMUHUN, IUHK, XPOM, XKeJe30, Meb) U uX coenuHeHnid. OOImue crnocoObl MoTydeHus
MeTayioB. [IpuMeHeHre METaIOB B OBITY U TEXHUKE

2.5

I'enermueckas cBSI3b HCOPTaHUYCCKUX BCIICCTB, MPUHAAJICIKAIINX K Pa3JIMYHBIM KJIaCCaM

XUMUS U KU3Hb

3.1

Ponp xuMun B oOecrieyeHuN SKOJIOTHYECKOM, YHEPTeTUYECKON M MHUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAULMHBL. [IoHSATHE O HAay4YHBIX METOJAaX MO3HAHUS BEUIECTB U XUMHUYECKHUX
peakuuii

3.2

[IpencraBnenuss 00 OONMMX HAYYHBIX MPUHIMINAX [POMBIIIJICHHOTO IOJYYCHUS
BOXHEHIIMX BellecTB. YenoBeK B MHUpPE BEUIECTB M MATEPHAIOB: BAaKHEHIIWE
CTPOUTENIbHBIE MaTEpHalbl, KOHCTPYKIMOHHBIE MAaTepUAJIbl, KPACKH, CTEKJIIO, KEpaMHKa,
MaTrepuayibl JUIS  3JEKTPOHHMKH, HAHOMATEpHUANIbl, OPraHUYECKME MW MHUHEpaJbHbIC
ynoOpeHust

3.3

XuMus M 310pOBbE YEJIOBEKA: IPaBWJIA HCIOJIB30BAaHUS JIEKAPCTBEHHBIX IIPENaparos,
npaBuia 0€30IaCHOTO HCIOJB30BAaHUS MPENapaToB OBITOBOM XWMHUHU B IOBCEIHEBHOU
KU3HH

IIpoBepsiemblie Ha EI'D no xumum TpedGoBanus
K pe3yJbTaTaM 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl
cpeaHero o0uero oopa3oBanus

Konx

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHSI OCHOBHOM

IIPOBEPACMOTro O6paBOBaTeHLHOﬁ IIporpaMmal CpEaAHECTO O6H_ICFO 06pa3OBaHI/IH

TpebOBaHMS

1

Brnanenue cucremoil XUMUYECKUX 3HAHHUH, KOTOpasi BKIKOYAET:
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OCHOBOIIOJIATAIOIINE  TMOHATUS  (XUMHUYECKUM  DIJIEMEHT, aToM, H30TOIIbI,
JJIEKTPOHHass 000JI0uKa artoma, S-, P-, J-3JIeKTpOHHBIE OPOUTAIN aTOMOB,
OCHOBHO€ M BO30YXKJIEHHOE COCTOSIHHE aToMa, HOH, MOJIeKYyJa, BAJCHTHOCTb,

SIIEKTPOOTPHLATENBHOCTE, CTENEHb OKHMCIEHUS, Xumuueckas cBa3b (O~ m

T-CBA3b | kparuele  cBA3W), TruOpuaM3aLys  aTOMHBIX  OpOMTanei,
KPUCTAITHYECKAs PEIIETKA, MOJIb, MOJISIPHAS. MAcCa, MOJISIPHBINA 00beM, MOJISIpHAST
KOHIIEHTpALHUS, pacTBOpEI (UCTHHHBIE, JHUCTIEpPCHBIE CHCTEMBI),

KPUCTAJIOTH/IPATHI, YIJIEPOAHBIA CKelleT, (yHKIHMOHAJIbHAs TPyIIa, pajukal,
U30MEpBI, CTPYKTypHas ¢GopmMmyna, u3oMmepusi (CTPYKTypHasi, reoMeTpuyecKas
(umc-, TpaHCU30MEpHs), TOMOJOTMYECKUH psAA, TOMOJOTH, YIJIEBOIAOPOIbI,
KHCIIOPOJI- M a30TCOepKalllie COeIMHEHUs, OMOJIOrMYecK aKTUBHbBIE BEIIECTBA
(yrneBoamwl, JKUpbI, O€lIKM), MOHOMEp, TOJHUMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMSI, KPEKUHT, pU(OPMUHT, THUIIBI XUMHUYECKUX
peakiuii  (OKUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE, 93K30- M JHIOTEPMHUYECKHE,
peakIuy HOHHOTO 0OMEHa, TOMO- M TeTePOTeHHbIC, 00paTUMbIE U HEOOPATUMBIE),
pacTBOp, AJIEKTPOJIMTHL, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAsT JHUCCOLMAIINS,
CTENEHb AMCCOIMAIMM, OKHUCIUTENb, BOCCTAHOBUTEJb, 3JIEKTPOJU3, CKOPOCTH
XMUMUYECKOH peakIny, XMMUIeCKOe paBHOBECHUE)

1.2

TEOPUHU U 3aKOHBI (TEOpUS XUMUYECKOTO CTPOEHUSI OpraHndeckux Beuiects A.M.
BytnepoBa, Teopus 3JeKTpoIMTUYECKON auccouuanuu, [lepuonnyeckuil 3axoH
JI.1. MenpeneeBa, 3aKOH COXpaHEHUSI MaCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3bIK XMMHH, MHPOBO33PEHYECKHE 3HAHMSA, JieKallhe B OCHOBE IMOHHUMAHHUS
MMPUIUHHOCTH u CUCTECMHOCTHU XUMHUYCCKUX SIBJIGHI/II\/JI, COBpPCMCHHBIC
MPEJCTaBICHUsI O CTPOCHMHM BEIIECTBA HA AaTOMHOM, MOJIEKYJSIPHOM |
HAaJMOJIEKYIISIPHOM YPOBHAX

1.3

MNpEaACTaBJICHUA O MCXAaHU3MAX XUMHYCCKUX peaKuHﬁ, TCPMOANHAMHUYCCKUX H
KHHCTUYCCKUX 3aKOHOMCPHOCTAX HX MNPOTCKAaHHA, O XUMHUYCCKOM PAaBHOBCCHU,
AUCTICPCHBIX CUCTEMAX

1.4

(haKTOJIOTUYECKHE CBEICHMSI O CBOMCTBAX, COCTABE, MOJYYEHUH M O€30MacCHOM
WCIONIb30BAaHNU BaXXHEHIINX HEOPTaHWYECKUX U OPTraHUYECKHX BELIECTB B OBITY
Y TIPAKTUYECKOMN JCATEIHHOCTH YEIOBEKa

1.5

o0uiye HayyHble MPUHUOUIBI XUMHUYECKOTO IPOU3BOJCTBA (HA TpUMEpE
IIPOM3BOJICTBA CEPHOI KHCIIOTHI, aMMHaKa, METaHoJIa, epepaboTKu HEPTH)

CdhopmupoBaHHOCTH YMEHHUIA BHISBIISTH:

2.1

XapaKTCPHBIC TIMPU3HAKK U B3aMMOCBA3b H3YYCHHBIX HOHSITI/If/i, IIPUMCHATH
COOTBCTCTBYIOIIHUC ITOHATHA IPU OIIMCAHNU CTPOCHUA U CBOMCTB HEOPTaHNYCCKUX
N OPraHn4YCCKUX BCIICCTB U UX HpeBpaIlICHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHUYCCKUX 3HAHUU C IOHATHUAMU U MNpEACTABJICHUAMU OPYTUX
npeaMeToB JJIA 0oJiee OCO3HAHHOTO TNOHUMAHHMS W OOBICHECHHS CYHIHOCTH
MaTCpHaJIbHOTO €IUHCTBA MHUpa

CdopMUpOBaHHOCTH YMEHHS UCTIOIB30BaTh:

3.1

HaMEHOBaHUS XHMHYISCKHX COCIUHECHHI MEXIYHAPOIHOTO cor03a
TeopeTqucxoﬁ )41 HpHKHaﬂHOﬁ XUMHUHU U TpI/IBI/IaJIbHBIC Ha3BaHHUsA BCIICCTB,
OTHOCSIIIMXCS K M3YYEHHBIM KJaccaM OpPraHMYeCKUX M HEOPraHuYeCKHUX
COCIMHCHUIN




3.2

XUMHUYECKYIO CUMBOJIMKY IJId COCTaBJICHUSA q)OpMy.]'I HEOPraHN4YCCKUX BCHICCTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BepHYTHIX, COKPAIICHHBIX WU CKEJICTHBIX)
(hopMysT OpraHUYECKUX BEIIECTB

ChopmupoBaHHOCTH YMEHHUS KJIACCU(DUIIUPOBATH:

4.1

HCOPraHNMYCCKUEC BCIICCTBA, CAMOCTOATCIBHO BBIGI/IpaTB OCHOBAHHA U KPUTCPUU
JJIA maccmbnxaunn HU3Yy4aCMbIX XUMHUYCCKHUX 00BEKTOB

4.2

OpraHn4€CKreC BCUICCTBA, CAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUU IJIA
KHaCCH(bHKaHHH HN3YyYaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

0 Pa3IUYHBIM MPU3HAKAM (YUCIIY U COCTaBY PEarnpyrollux BEIIECTB, TEIUIOBOMY
3 dexTy peakiuu, U3MEHEHHIO CTEIICHEH OKHCIICHUS AJIEMEHTOB, 00OpaTUMOCTH
peaKlMK, YIacCTHIO KaTajlu3aTopa)

CdhopmupoBaHHOCTH YMEHHS XapaKTePU30BaTh MIEKTPOHHOE CTPOSHUE aTOMOB (B
OCHOBHOM W BO30Y>K/ICHHOM COCTOSIHHH) ¥ MOHOB XMMHUYECKHX dJIeMEHTOB | - 4
nepuonoB llepmoamueckoir cucremsl .M. MengeneeBa W HUX BaJICHTHBIE
BO3MOYKHOCTH, HCIIOJIb3ySl TMOHATHSA -, [P-, O-3JIeKTpOHHBIE OpOWTAIH,
SHEPreTUYECKUE YPOBHU

ChopmupoBaHHOCT, YMEHHS OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB
XUMHUYECKUX DJEMEHTOB U 00pa3yeMbIX HMH COEAMHEHUH MO MepuoiaMm u
rpynmnam

ChopMuUpOBaHHOCTh YMEHHSI COCTABJIATH YPAaBHEHUS XHUMHUYECKHX PEAKIHid |
pacKpbIBaTh UX CYLIHOCTb:

7.1

OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKkIMid  MOCPEACTBOM  COCTABICHMS
AJIEKTPOHHOTO OajlaHca 3TUX peaKklnui

7.2

YpaBHCHUA peaKum‘/'I Pa3JIMYHBIX THIIOB; IIOJIHBIC KW COKPAIICHHBLIC YPAaBHCHUSA
peaKuHﬁ HMOHHOT'O O6M€Ha, YUUTBIBasA YCJIIOBUA, IIPU KOTOPBIX 3TU PCAKIHUU UAYT
J0 KOHIIa

7.3

peaknumii  THAPONM3a, peakIuil  KOMIUIEKCOOOpa3oBaHus (Ha  mpuMepe
THJIPOKCOKOMITJICKCOB IIMHKA U ATFOMUHUS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPKAATH:

8.1

Ha KOHKPETHBIX IPUMEpax XapaKTep 3aBHUCHMOCTH PEaKIMOHHOW CIOCOOHOCTH
OpPTraHMYECKMX COEJMHEHHII OT KPaTHOCTH M TUIIAa KOBadeHTHOM cBsazu (O~ wm

T-CBA3H )| p3apMHOro BIMSHHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJaX, @ TAKIKE
OT 0COOEHHOCTEN Peau3aluy PasIuuHbIX MEXaHU3MOB MIPOTEKAHMS PEaKIMii

8.2

XapaKkTepHblE  XUMHUYECKHE CBOMCTBA  BEILECTB COOTBETCTBYIOIIUMH
SKCIIEPUMEHTAMM U 3aIIUCAIMH YPABHEHUN XUMUYECKUX PEAKIUN

CdopMUpOBaHHOCTH YMEHHUSI XapaKTEPHU30BaTh COCTAB W Ba)KHEHIIIHME CBOMCTBA
BEILIECTB, MPUHAJICKAIIUX K ONPEACICHHBIM KjaccaM W TpyIIaM COEIUHEHUN
(TIpocThi€ BEIIECTBA, OKCHIBI, THUAPOKCHIBI, COJIA; YTJIEBOJIOPOIBI, IMPOCTHIC
3¢upbl, CIUPTHI, (EHOIBI, ATbAETHIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI, CIOKHBIC
3(UpPBI, )KUPBI, YTIAEBOIbI, AMUHBI, aMUHOKHCIIOTHI, OCITKH )
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ChopmupoBaHHOCTh YMEHHS POBOJUTH PacueThl MO XUMHUYECKUM (GopMmysaM U
YpaBHEHHUSAM XUMHUYECKHUX PEaKIMi ¢ UCTIOIb30BaHHEM (PU3NYECKUX BETUUMH:

10.1

Maccel (0O0beMa, KOJIMYeCTBA BEIIECTBA) MPOAYKTAa PEaKIHUH, €CIH OJIHO U3
UCXOIHBIX BEUIECTB JaHO B BUJE PAcTBOpa C OMPENEICHHONW MacCOBOW Ja0Jei
PacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOW MJIM 00BEMHOM 107U, BBIXO/1a MPOAYKTA PEAKLIMH

10.3

TEIUIOBOTO 3 deKTa peaKImii

10.4

00BEMHBIX OTHOIIEHHI ra30B

10.5

0 HAXOXACHUIO XUMUIECKOH (hOPMYJIbI BEIIECTBA

11

Brnanenue cucremoil 3HaHUN 0 METOJaX HAYYHOTO MO3HAHUS SBJICHUW MPUPOIBI,
I/ICHOJIBSYCMBIX B €CTCCTBCHHBIX HayKax n YMeHI/Ie HpI/IMeHHTB OTHU 3HAHUSA HpI/I
AKCIIEPUMEHTAJILHOM HCCICAOBAHUM BEIIECTB W ISl OOBSCHEHUS XUMHUYECKHX
ﬁBJ’IGHHfI, UMCHOIIINX MECTO B npnpo,ue, HpaKTHHGCKOﬁ JCATCIIBHOCTHU YCJIIOBCKA U
B IOBCETHEBHOM XU3HU

12

ChopmupoBaHHOCT yMEHHUS MPUMEHSTH (MCIOJIb30BaTh) 3HAHUS O COCTaBE U
CBOMCTBAX BEILECTB JJIsl 3KCIEPUMEHTAIIHON MPOBEPKU TMIIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH MPOTEKaHUS XUMHUYECKHX PpPEAKUUd U MPOTHO3UPOBAHUS
BO3MOXXHOCTEM KX OCYLIECTBIIEHUS; CHUCTEMHbIE XUMHUYECKHE 3HAaHUSA IS
OOBSICHEHHSI U TPOTHO3MPOBAHHS SIBICHUN, HMEIOIIUX €CTeCTBEHHOHAYUYHYIO
IIPUPOJLY; AJIsl IPUHSITHS TPAMOTHBIX PELIEHUI Ipo0OJieM B CUTYalUsX, CBA3aHHbIX
C XUMHEH

13

CchopMupOBaHHOCTb ~ yMEHHUsS IUIAHUPOBAaTb U IMPOBOAUTh  XUMHMYECKHM
OKCIICPUMCHT (HOJ'Iy‘-ICHI/Ie N U3YUYCHUC CBOMWCTB HCOPTraHNYCCKUX U OPraHUICCKUX
BEIIECTB, KAUECTBEHHBIE PEAKUUH YIJIEBOJAOPOAOB PA3IMUYHBIX KIJIACCOB MU
KHCJIOPO/ICO/IEPKAIINX OPTaHUYECKUX BEIIECTB, PEIICHHE JKCIIEPHUMEHTAIBHBIX
3ajjad O pPAaclo3HaBaHUIO HEOPraHWYECKMX M OPraHMYeCKUX BELIECTB) C
co0IroIeHreM MpaBuUil 0€30IacCHOr0 OOpalIeHHsI ¢ BEIIECTBAMU U JIaOOpaTOPHBIM
obopynoBanueMm; (GopMynupoBaTh LENM HUCCIEIOBaHMS; MpPEJCTABIATh B
paznuyHOi popMme pe3yNbTaThl SKCIEPUMEHTA, aHATM3UPOBATh U OIICHUBATH UX
JIOCTOBEPHOCTH

14

ChopmupoBaHHOCTE ~ YMEHHUS  OCYILECTBISATH  LIEJCHANPABICHHBIA  IOUCK
XUMUYECKONH WHGOpPMAIMM B pa3IMYHBIX MCTOYHUKAX (HaydyHas W y4deOHO-
Hay4yHas JMTEpaTypa, CpeICTBa MaccoBOM uHpopmauuu, cetb MHTepHET H
apyrue), KPUTHYECKH aHAJIM3UPOBATh XUMHUYECKYIO uH(pOopMalLIo,
nepepadaTbiBaTh €€ W HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHON y4eOHOM
3agadyen

15

CdopMUpPOBAaHHOCTH yMEHHUS TPOTHO3MPOBATH, AHAIM3UPOBATH M OIICHUBATH
WH(GOPMAIIHIO C TTO3UIIUN IKOJIOTHUECKON O€30MaCHOCTH MOCIEICTBUN OBITOBOW U
MPOM3BOJCTBEHHON JEATEIHPHOCTH YEJOBEKa, CBSI3aHHOW C TMepepaboTKoM
BeIEeCTB; C(HOPMHUPOBAHHOCTHL YMEHUU OCO3HABATh OMACHOCTH BO3JCHUCTBHUS HaA
JKMBBIE OpPraHW3Mbl OIPEJCICHHBIX BEIIECTB, MOHWUMAas CMBICT IOKa3aTest
MpenenbHON JOMYyCTUMON KOHIICHTpAIlMM, W TOSICHSITh Ha IMPHUMEpPax CIOCOOBI
YMEHBIIEHUS W MPEAOTBPAIICHUS HMX BPEIHOIO BO3ACHCTBUS Ha OpPraHU3M
YeJIOBEKa




Ilepeuens 31eMeHTOB coiep kaHusi, IpoBepsieMbIX Ha EI'D mo xumuu

Kon [IpoBepsieMbIil JIEMEHT CONEpKAHUS
1 TeopeTnueckre OCHOBbI XUMUU

1.1 Crpoenne BemiectBa. CoBpeMeHHass MOJENb CTpoeHus aroma. Pacnpenenenue
AJIIEKTPOHOB MO JHEpreTHUecKuM ypoBHsAM. Kiaccubukanus XUMHUECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHSI DHEPreTUYECKUX YpPOBHEH aToMoB (s-, P-, 0-3JeMEHTOB).
OcHoBHOE U BO30YXJIEHHOE COCTOSHHUSI aTOMOB. OJJEKTpOHHas KOHQUTypalus aToMa.
BasieHTHBIE 3JIEKTPOHBI

1.2 [Tepuonnueckas cucrema xumudeckux 3memeHToB [[.M. MenneneeBa. Pu3n4ecKuil
cmbica Ilepuommueckoro 3akona /.M. Menneneesa. I[lpuunmHbl M 3aKOHOMEPHOCTH
U3MEHEHHUSl CBOWCTB DJJIEMEHTOB M HX COEAMHEHUN 1O MepuojaM M TpYIIaM.
3aKOHOMEPHOCTH B U3MEHEHHMHM CBOMCTB MPOCTHIX BEILECTB, BOAOPOJHBIX COCAMHEHUH,
BBICIIIMX OKCHUJIOB U TUAPOKCHIOB

1.3 BanentHocts. DnexkrpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.4 Buapl xumudeckoil cBsi3u (KOBaJeHTHAs, HWOHHAs, METa/UTMYECKas, BOJOPOIHAs) H
MEeXaHM3Mbl €€ oOpa3oBaHMs. MexXMOJEKyJIsIpHbIE B3auMOJEHCTBUSA. BemecTBa
MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPO€HHUsA. THUMbl KPUCTAINIMYECKHUX PELIETOK.
3aBUCUMOCTb CBOMCTBA BEILIECTB OT THIA KPUCTAININYECKON PEIIETKH

1.5 Xumnueckass peakuusa. Krmaccudukanmss XMMHYECKHX pEaKkIMid B HEOPraHWUYECKOW W
OpraHU4eCcKON XMMHH. 3aKOH COXPAaHEHHUS MacChl BEILIECTB

1.6 CKOpOCTh peakIliy, ee 3aBUCUMOCTb OT Pa3UYHbIX (DaKTOPOB

1.7 TennoBble 3¢ (heKThl XMMUYECKHX peakiuil. TepMoXuMHUECKHe ypaBHEHUS

1.8 OOpatuMmble peakuuu. XUMHYECKOe paBHOBecHe. DaKTOpPbI, BIUSIONIME HA COCTOSHUE
xumudeckoro paBHoBecus. [Ipunnum Jle Hlatense

1.9 OnexTponutuyeckas auccouuanusi. CuibHble U ciiadble A1ekTposinuThl. Cpena BOIHBIX
pacTBOpOB BELIECTB: KUCasl, HEUTpalibHas, LiesouHas. CTeneHs aucconranuu. Peakiuu
HMOHHOr0 0OMeHa

1.10 |Tmpponu3s coneit. MonHoe mpousBeneHre Boabsl. Bomopoausiii mokasarens (pH) pacTBopa

1.11 |CnoocoObl BbIpaXeHHs KOHIIEHTPALMU PAacTBOPOB: MaccoBasl JI0JI1 PACTBOPEHHOIO
BELIECTBA, MOJIApHAas KOHLEHTpauus. HachllleHHble M HEHACBILIEHHbIE PacTBOPHI,
pactBopumMocTbh. Kpucraminoruaparst

1.12 | OxucauTeabHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBeneHne BelecTB B cpellaXx ¢ pasHbIM
3HaueHneM pH. Meroab! anekTpoHHOro OanaHca

1.13 |DmekTposn3 pacTBOPOB M PACIUIABOB COJIEH

2 OCHOBBI HEOPTraHUYECKON XUMUHU
2.1 Knaccudukanus HeopraHuyeckux coeauHeHud. HoMeHknaTypa HeEOpraHM4ecKHX




BEILIECTB

2.2

XWMHYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATPUM, KalaWil, KaJbIMH, MarHuw,
ATFOMHUHHM, IIMHK, XPOM, JKeJIe30, Me/Ib) U X coeArnHeHu. O0mme crnocoObl MOMydeHuUs
METAILJIOB

2.3

XUMUYecKHe CBOMCTBA Ba)KHEWIIUX HEMETAIIOB (TajJoreHOB, cepbl, a3ora, ¢ocdopa,
yriaepoAa U KpEeMHHUS) U HMX COEAMHEHHH (OKCUIOB, KHUCIOPOJCOJEPKALIUX KHUCIOT,
BOJOPOIHBIX COSIMHEHHMIA)
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2.5

I/I,Z[GHTI/I(I)I/IKEU_II/IH HCOPTaHNYCCKUX COCIMHEHUH. KauecTBeHHEIS pcakuuu Ha
HCOPTraHNYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE TIOJOXKEHUS TEOPUHM XMMUYECKOIO CTPOEHUS OPraHMYECKUX COEIMHEHUI
AM. DbyrtnepoBa. VYriepoaHbII CKeleT OpraHMYecKod MoJekysbl. KpaTtHocTb
xumudeckol casu, O~ u T-CBABU | gpd. sp2- sp-ruGpummsanum opOuTaneii aToMoB
yriepoja. 3aBHCHMOCTb CBOWCTB BELIECTB OT XMMHUYECKOI'O CTPOEHHUS MOJIEKYIL.
I'omonoru. I'omonornueckut psa. Msomepus u u3oMepsl

3.2

[TonsaTHe 0 pyHKIMOHANBHOI rpymie. OpueHTaMoHHbIE 3P PEKTHI 3aMeCTUTENCH

3.3

[IpencraBnenne o  kimaccuukanuu  OpraHMdeckux  BemecTB.  Homenkmatypa
OpPraHMYECKUX COEIUHEHUH (CHCTeMaTHuecKas) 1 TPUBUAIbHBIE Ha3BaHHs Ba)KHEHIIMX
MIpeJICTaBUTENIEN KJIAaCCOB OPraHUYECKUX BELIECTB

3.4

CBoOOHOpAAMKAIBHBIA U MOHHBIM MexaHu3Mbl peakuuu. [lonstue o Hykineodusne u
anektpoduie. [IpaBuio MapkoBHukoBa. [Ipasuio 3aiinieBa

3.5

Ankanpl. XMMHMYECKHE CBOWCTBA ajJKaHOB: TaJIOTEHUPOBAHME, JETHIPUPOBAHUE,
TEPMHUUYECKOE PA3JIOKEHUE, KPEKHHI, M30Mepu3anusa, ropeHue. llomydenue ankaHOB.
[Muknoankansl. Crienugpuka CBOWCTB IIMKJIOATKAHOB C MaJIbIM pa3MepoM Liukia. Peakuuu
IIPUCOEAVHEHUS U PAIUKAIBHOTO 3aMEILECHUS

3.6

AnkeHpl. XWUMHUYECKHE CBOWMCTBA: PEAKIUW TPUCOCIUHEHHs (TaJOoreHHpOBaHUE,
TUJIPUPOBAHUE, TUAPOTAJOT€HUPOBAHUE, THUApATalusi), TOPEHUs, OKHUCIEHUA U
nonuMepusaiuu. [IpoMblnieHHbIE U Ta0OpaTOPHBIE CLIOCOOBI MOTYUYEHHSI ATKEHOB

3.7

Ankaguensl. XMMHMYECKME  CBOMCTBA  aJIKaJUEHOB: PEAaKUMU  IPUCOCAVHECHHUS
(rugpupoBaHMe, TaJOT€HUPOBAaHUE), TOpeHuss U nonuMepusanuu. [lomydenue
aJIKaJUCHOB

3.8

AnxuHbl. XHUMHMYECKHE CBOMCTBA: pEaKUUU MPUCOECTUHEHUs (TajoreHupoBaHUeE,
TUIPUPOBAHUE, TUApaTalys, TUIPOraJIoOrEHUPOBAHUE) Kak CrIoco0 MOJydyeHus
MIOJIMMEPOB U APYTUX MOJE3HBIX NPOAYKTOB. Peakiuu 3amenienus. ['opeHue anernieHa
KaK MCTOYHHMK BBICOKOTEMIIEPATYpHOIO IIJIAMEHHM JUIsl CBapKU M PE3KU METaJJIOB.
[IpumeHneHne aneTuieHa

3.9

Apenbl. XUMHYECKHE CBOMCTBa O€H307a: pPEaKIUH JIEeKTPO(PHUILHOTO 3aMEelIeHHS,
MpUCOeANHEHUs (TUAPUPOBaHUE, rajoreHuponanue). Peakuust ropenus. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB Tonyona. [lomydyenune Oenzona. OcCOOEHHOCTH XUMUYECKUX
cBoiictB ctupona. [lomumepuszanus crtupona. CrnocoObl TOMY4YEeHUST W TMPUMEHECHHE




ApOMATHYCCKUX YIIJI€EBOAOPOAOB

3.10

Cruprtsl. [IpenenbHble 0AHOATOMHBIE CIUPTHI. XMMHUYECKUE CBOMCTBA: B3aUMO/ICHCTBUE
C HaTpueM KakK CHOCO0  YCTAaHOBJIGHUS  HAIMYMA  TUIAPOKCOTPYMIBI,  C
TraJIOTEHOBOJIOPOJIaMUA  KaK  CIMoco0  TMOJydeHUs  pacTBOPUTENCH, BHYTpU- U
Me)KMOJIeKy.HHpHaSI IIGI‘I/II[paTaI_[I/ISI. PeaKm/m FOpeHI/ISI. HonyquHe 9TaHOJIa: peaKm/m
OpOXKEHHUSI TJIIOKO3bI, THUApAaTalMs JTWICHA. OTWICHIVIMKOJIb M TJIMIIEPUH Kak
HpGIICTaBI/ITeJII/I HpGI[eJIBHBIX MHOI'OATOMHBIX CHI/IpTOB

3.11

®enon. XuMUYecKrue CBOHCTBAa (eHONa (peakuu ¢ HaTpUeM, THIPOKCHUAOM HaTpus,
opomom). ITonyuenue denomna

3.12

Anpnerunsl.  XHMHYECKHE CBOWCTBA MpPEACTbHBIX — albJCTHAOB: THUAPHPOBAHHE;
KaueCTBEHHbIE pPEaKIUU Ha KapOOHWIbHYIO Ipynmy (peakuus "cepeOpsitHoro 3epkaina',
B3aumozeiicteue ¢ ruapokcunoMm Mmeau (II). IMomydeHwe mpenenbHBIX allbAETHIOB:
OKHMCJICHUC CIIUPTOB, ruapartanus ancTUJICHA. AHGTOH KakKk HOpcACTaBUTCIIb KETOHOB.
OcoOEeHHOCTH peaKui OKUCIIEHUS alleTOHA

3.13

KapOoHnoBele ~ KHCIOTBI. XHMHYECKHE CBOICTBa  IpeNeNbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XHMHYECKHX CBONCTB MYypPaBBMHON KHCIIOTHI.
[TonyyeHue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT: OKHUCJICHUE aJKaHOB,
AJIKEHOB, TEPBUYHBIX CIIMPTOB, ajJbJETHIO0B. BEICIINE mpeaesbHbIE W HENpeaeTbHbIC
KapOOHOBBIE KUCIOTHI

3.14

Crnoxable 3¢upbl U kupbl. CrocoObl MOMyYeHHsS CIOXHBIX 3(upoB. OOpaTUMOCTb
peaknuu >Tepudukanun. [Ipumenenne cioxHbIX dQUpoOB B NMUIEBONH W TapprOMEpHOH
NPOMBIIIICHHOCTH. JKHUPBI KakK CIOXHBIE 3(UpPHI INIMIEpUHA U BBICIIMX KapOOHOBBIX
KUCJIOT. XMUMHUYECKUE CBOWCTBA >KUPOB: THAPHUPOBAHUE, OKUCIEHHE. ['maponns, win
OMBIJIEHHE, JKMPOB KaK CIIOCOO TPOMBIIUIEHHOTO TMOJYyYeHHUS COJIeH BBICIIMX

Kap6OHOBI>IX KHCJIOT. MI)I.Ha KaK COJIM BBICHIHUX Kap6OHOBBIX KHUCJIOT

3.15

XHWMHYECKHE CBOMCTBA TIUIIOKO3BI: PEAKIMM C yYaCTHEM CHUPTOBBIX M aJIbAETHIHOU
rpynn ¥ MOJIOYHOKHCIOe OpokeHue. IIpumeHeHMe TJIOKO3bI, €€ 3HauyeHUue B
KHU3HEACSITEIbHOCTU OpraHmsma. Jucaxapunsr: caxaposa, MaJbTO3a.
BoccTranaBnuBaromye 1 HEBOCCTaHABJIMBAIOIIME Aucaxapuibl. ['Uaponu3 nucaxapuaos.
[Tonucaxapuapl: kpaxman, riukoreH. CTpoeHHe MaKpOMOJIEKyNl Kpaxmana, TIIMKOTeHa U
nemtono3el. dusnueckue cBOMCTBa Kpaxmaja M LEIUTI0JI03bl. XMMHUYECKHE CBOWMCTBA
Kpaxmala: THUIPOJIHN3, KadyeCTBEHHAas peakius ¢ HUOoJ0M. XHMHUYECKHE CBOWCTBA
LEJUTIONO3bL: THAPOU3, MoidyueHue 3¢upo nemtonosbl. [ToHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTATHBIN IIEJIK)

3.16

AMUHBI. AMUHBI KaK OPIraHUYECKUE OCHOBAHUSA: PEAKIIMM C BOAOH, KUCIOTAMHU, PEAKLIUs
ropeHMs. AHMIMH KaK MPEICTABUTENb aPOMAaTUYECKMX aMHHOB. XMMHUYECKHE CBOWCTBA
aHWJIMHA: B3aMMOJICHCTBHE C KHCIOTaMH, OpOMHOM Bojo#, okucienue. Ilomydenue
aMUHOB  QJIKWIMPOBAaHMEM aMMHAKa U  BOCCTAaHOBJIEHHEM  HHUTPOIPOU3BOIHBIX
YII€BOIOPOAOB

3.17

AMUHOKHCIIOTHI U O€JIKU. AMUHOKHCIIOTHI KaK aM(OTEpHbIE OpPraHUYECKHE COeTNHEHMUS.
OcCHOBHBIE aMUHOKHCIIOTBI, OOpa3yromiue Oelku. XWUMHUYECKHE CBOMCTBA OEJIKOB:
THJIPOJIN3, ICHATypallisi, KAYeCTBEHHBIE (IIBETHBIC) PEAKIINH HA OCIIKH

3.18

CtpoeHne W CTPYKTypa MOJIUMEPOB. 3aBUCHUMOCTH CBOWCTB IOJUMEPOB OT CTPOCHUS
MoJieKys1. OCHOBHBIE CIIOCOOBI MOTYYEHUS BBICOKOMOJIEKYISIPHBIX COSIMHEHHI: peakluu
MOJIMMEpH3aIK U ToJIMKOHAeH cannu. Kinaccudukarys BOJIOKOH




3.19

I/I)IGHTI/I(I)I/IKaHI/ISI OpTraHU4YCCKUX COG,ZII/IH@HI/Iﬁ. Pemenne OKCIICPUMCHTAJIBHBIX 3aaa4d Ha
pacrio3HaBaHUEC OPraHNYCCKUX BCIICCTB

3.20 |['eneTnyeckas cBA3b MEXIY KJIACCAMU OPTaHUYECKUX COCTUHEHUN
4 XUMUS U )KU3Hb

4.1 XuMus B noBceAHEBHON ku3HU. [IpaBuna Oe3onacHoi pabOThl ¢ €AKUMU, TOPIOUYUMHU U
TOKCUYHBIMU BEIIECTBAMU, CPEJCTBAMH OBITOBON XUMUU

4.2 XuMmus ¥ 310poBbe. XUMHA B MEIULMHE. XHUMHUSA U CEIIbCKOE XO3IMCTBO. XHMUS B
MIPOMBIIIJICHHOCTH. XUMUSL M SHEPTeTHKA: MPUPOJHBIA U MOMYTHBIM HEPTIHON Ta3bl, UX
coctaB u ucnoib3oBanue. CoctaB HehTH U ee mepepaboTka (MPUPOAHBIE WCTOYHUKU
YTJIEBOJIOPOIOB)

4.3 XUMHS ¥ DKOJIOTHs. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIEH CPebl U €T0 MOCIIEICTBHS.
Oxpana ruapocdepbl, MOUBBI, aTtMocdepbl, GIopel U (ayHbl OT XHUMHUYECKOTO
3arpsisHeHHs. [IpoGiema 0TX0/10B U MOOOYHBIX MPOAYKTOB. AJTbTEPHATUBHBIE HCTOYHUKHU
SHEPTruu

4.4 OO01mre TpeaCTaBICHUs O MPOMBIIIUIEHHBIX CIIOCO0aX MOMYyYEHUS XUMUYECKUX BEIIECTB
(Ha mnpuMepe NPOU3BOACTBA aMMHUaKa, CEpPHOM KHUCIOTHI). YepHas U 1BeTHas
Metamutyprust. CTeKI0 ¥ CUIIMKATHASI MPOMBINUICHHOCTD. [IpoMblliuieHHass opraHuyeckas
xumust. CbIpbe ISl OpraHu4ecKor MPOMBIIITICHHOCTH

5 Tunsl pacueTHBIX 3a7a4

5.1 Pacyetsl mMacchl BellecTBa WM O00beMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00beMy OJIHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB

5.2 Pacuets! TemoBoro addexra peakiuu

5.3 PacueTsl 00bEMHBIX OTHOIICHUI Ta30B MPH XUMHUYECKUX PEaAKITUIX

5.4 Pacuetsr maccel (00BeMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIH OJHO W3
BELIECTB JIAHO B U30BITKE (MMEET IPUMECH)

9.5 Pacuersl MaccoBolM miin 0OOBEMHOM JTOJIM BBIXOJIa MPOAYKTA PEAKIIMH OT TEOPETUUYECKH
BO3MOYKHOT'O

5.6 Pacuetsl macchl (0ObeMa, KOMMYECTBA BELIECTBA) MPOIYKTa PEaKIUU, €CIH OIHO M3
BEIIECTB JAaHO B BHUJIE PAacTBOpa C OIPEIEICHHOW MACCOBOM JOJEH PacTBOPEHHOIO
BEILIECTBA

5.7 Pacuetsl ¢ ucnonp3oBaHueM MNOHATHI "MaccoBast nons", "MoJiipHas KOHLIEHTpauus',
"pacTBOpUMOCTB"

5.8 Haxoxnaenue mMonexkynasspHOH (GopMysbl OPraHUYecKOro BEIIeCTBa MO €ro INIOTHOCTH U

MaCCOBBIM OOJIAM 3JICMCHTOB, BXOAIIUX B €0 COCTAaB, UM 110 MIPOAYKTaM CropaHus
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